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B.'. -nr  p  ...  r  .1  i!.:ih  .  ,  '        1  - ;  |.'li. 


Airi>K.  L  F. 
Baaata  A  n 
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Uq  11  i.i  ru»i,  s-d   oadi,  k.  l. 

PhTalcal  Boalatv. 
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Atnarti  Threa.! OraTitjr  IliUoce.  931  _   TBmU'ALL.  Pp't.  R. 

Ihe  LIqufacti  ID  ol  ll]idr.>i!«B,  '.'ID   TIIAVIR4,  Or.  M.  W. 

Haatflui  Boelaty, 
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Koval  InatltntlOB 

^tui    .  .  ri    l.;i  .iHa  t"  the  Ptxiliimati  >ii  III  SiHinJ,  sl'J  . . 


Rft-ei  t  W',r^.  I  -I  lniT4*l'jn,  KA\  :ti:rT^t\titi]h!i^ 


IH-,  Ll  l'lll  I.OtJ. 
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ItAyal  BoalatT. 

im  •Im"  inarm -iirrfnla    i>f  Ilu  Proa  1  K\»ball. 


WAtl.i  II  A.  11. 


Society  Of  Arta 
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— i,.-.  I'-. I  I'I.,'.  •■.  j»tuAm\  T     .   .  . 


Ble,  WW  Eallwajra,  >;'>  , 


1 1  .liii'Ku,  siaior 
 )   


.  riiiLLii'. 

,..     BILK  '^l)AW,rTuf,H.a. 


Road  Tractl'in,  2«I   
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Alloa.  >.'C 
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Arnnlraut,  xTTTiiwor  h  &  C"  .flfiS 
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ifC.  <^  'C'.,  B1& 
ItfiTTlM.  iij,  s:^* 
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Hootlt. 

HciinicniuuUi.  Ijj.  liL  iii       isji.  tl3 
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Ortmabx,  Ul 
Hackney  (Laailoa).  M,  !11U. 
Halifax.  llL  U^W^tSL.  ilA 
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MatmiKititui  and  UatrafXiUtaB  DIatrlot 
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Matbomuili.  itSA 
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iji  —  —  — 

Palenda  (^palia  tia 

Fartlck,  l-i       iui  2M.  xii-  87i,  til,  JJl, 
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tiuo. 

lliualan  Fuat  and  Telti;ra|ili  I>*|>t.,  SU 
Ht,  AllwM 

M.  Juhn  •  rnurch,  t'hffltjjibiin, .  718 
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Si.utbpnX  iMj  r,v:..  !<•<'  aoa 
Su.llhport.  m,  liy, 

^•ull.wark  iTSiarTiXlB.  39*.  Ml.  AM, 

iLd.  jiL. 

Apaiii.h  (i..vi>ri>n>ent.  J8,  €5.  tM.  tSl 

SUIybcldn*  P.O  gOl 

Stainlard  Lift:  Aiauraace  Co.,  US 

Stlfli><s.  m, iai 

S|.»kt..il  i>ll-Tori.  ajn.  Sll 
Atockhiilia  <1  'ttt  ntl  Telrphum  Ci.,  9I& 
Btoi  kpiirt,  Kk  Ui  4U,  Silii,  113 
Alrand  (L'iidiin).  JSST 

Sonderlaliil,  U].  SiLUl.ai.51L  U1.II& 

».»■  »40.  M71I  ABT.aa 
Mutton  (8orrey>.  flfiT^ 
Amante*,  22, 2BL  2^1.  IH.  US.  Ill 
Awlndon,  OP.  lai.  tSH.  IXl,  A3T 
Taaatnn,  ra*.  car,  ma 
Ta'M.'ck.  Uld 
TUflt.jr.1.  -  'i.tttta 
Toiihrl.lB.-  liji.  901 
TottLMihani,  6i7 

Tfimilon  iiranae  Cttlll^ry  Co.,  Ill 

Tiinbriai.-i:  Wrlla,  UJ,  All 

TyiH  Ituptxivciueol  Oj'iimlaslon,  ISA 

TynMDOttth,  tt\  iii.  jJV  (11 

\  lot/.iian  ntivernment, 

Wakntteld.  ril.  2 i.  114,652,  SiXr  01 S  mfl 

Walker,  iI."Z3r  U)^  lai 

iVallaany,        r7^  IM.  lijf..  e74.  7X.  Ml 

WaUall.  SSL  Jfir 

Wallliamalow^M  mil).  9«7 

Warrlniioii.  lii  lai.  JUL  All 

WaUoia.U,Mi.tta 

Waal  BraJwiairTot.  AAA.  flU 

Waat  Ham.  IW.  «T:75«.AI1D 

n'va  Muaaex  County  Xaytua.  liol.  All 

iiubr.a'ft.  am 
»  hItelMTen,  Ul 

WlKaa.  221.  UL  mi  ^>'.  ML  MS-  UL8A1. 
KA 

Wtmhleilon.  ^  iU.  ^  aB.  212.  ZM 
Wllmkk  AayliuD,  J*),  iSi,  aa.  j«.  3"S.  ««■ 
W.,lvi.rh«rnt,ioii,  ItJ,  BTJ,  Ul.  AAA.  1,:^- 7BT. 
9)1  SJ!«.99a 

WtMllWil'h, 

Wc  iwtcb  IJIaUli-t  Blovtrlc  Supply  Co.,  Ul 
Worthing.  144.2.8.  ti>4.  aai.riL  BAA.iaiLCla. 

istaia 

»  ninaai.  ej,  IfiJ,  lU.  fill,  iB 
York,  «««' 


Companies,  Joint-Stock  (New  Electrical,  &c.),  Registered. 


AUan  KIcelrioal  8yBdl<sle.  iAt 
Aineiican  H.illat  Hearlcii  Co.,  i» 
ADilior  "  aiile  U£ 
AARl'.'AmeriRan  Alnmhilain  i  o.,  fi2Q 
Aatomol'llo  yutoal  Protection  AiaodatioA, 
4W 

Mack  anil  Mom,  til 

W.  A.  S.  Beoaun  A  Co.,  401 

Blasfciiiaii  Kii'.tl  Co  ,  ax 

B<«r.liiian  F.locUlcal  Patenta  Co.,  iUt 

B<«ota  T,  li_Dl>anc  Co..  liDU 

Krnbyaiid  Tum  iasoit.  til 

IMalMue  Elect!  Ic  1  raniwaya  InTWlBiaiit  Co., 

British  Bl*etHcBallwaia.£i:i  Uii 

BittUA  Bectrio  Atnat  Traniwaya,  Si 

Brillth  F-UxlNcal  MaiiutacttirinK  Co.. 

Brttlati  and  Forel(n  KlecUical  Veblcla  Co., 

CaldveU'Boornian-rotd  Lloyd,  831 

I  ia    d«    Aloitil.rado  y  Kiirrza  Blrctrlca 

"  Hl.pc.nla*'  uaz 
l  ily  and  Nubiutian  EleoUlc  Cairiace  Co.,  012 
CleTcUad  aid  Durham  Ciiuly  Electric 

Power  Co.,  Uia 
Coley  Electric  Worka.  liO 
CoinciMa  Motor       Co..  liii 
C<.|« )  ll  Hay  Kicci  rlc  Light  aod  Powar  Oo.,  U 
Oo.0(c..  I'lileiit  Tramway  S}..tLin,  iil£ 
Crown  Elcctiio  UcaUt,!  Syndicate.  OH 
Cicwlherd  tu.  i  Elacuioal  Indu.triaa,  414 
C«nilJ«iU»d  0(ir«tnu  ti.iB  <:,i.,  ail 
Drrli^thlir  and  .Nottln(iUam,.lilre  Electric 

Fowc-i  2fyTi':licatc.  a&i 
Wllllas)  UiugUi.  LlI 
Saalun  ft  Co  , 

Ueclrlc  LlfhtltK  Bouda  (Brillah  Manii- 
factnilnc  Co.).  imI 


Electric  Railway  Onull«i.  tOZ 

Bledrk-  TraiU'di,  CoutractluB  and  Equip- 

oaant.  1^ 
BUctric  Tramwayi  Trmt,  SAA 
Eleolric  Vehicle  Co.  d  OrMt  Britain.  lUU 
Electrical  1M«hi  Mnii  Co.,^ 
Electrical  Nair|gatl.>ii  Proleolloo  Co ,  m 
Electrical  Tradea  .Supply  Co  ,  101 
BlMtrlaal  Trantport  and  Power  Co.,  UA 
Blectritea  i  OKI 

Eucopeaa  UcOnlre  Masufacliirtnc Co.,  miA 
Bwan  *  Aon,  HO 

Pami  r  and  Dlatrict  EleHrtclty  Co.,  iai 

Flact  and  DIalrict  Electricity  «;o.,  Iki 

Pouoden  Hyiidi'  ate,  Ijit 

Praocb  Elcctfic  Llghtio*  Board*,  186 

L.  OanUner  A  Dom,  11& 

Oamral  Electric  Co  of  Iraland.  UU 

Cland  HamUt  m  (AberdaenI,  HO 

Hed«aa,  McKtell  «  Cj..  boL 

Heme  Bay  an.l  Cautertary  Ughl  Ballway 

Ayn.licalv. 
Blalnliottoai  and  Hannock,  Sa) 
UlUctoTa  and  Annldalo  BUcttlcal  Ooipora- 

UoD.  £il 

HIn..  Farohaae  Electric  Wltiiii  Co.,  4X1 

B.  Hood  Uaola  &  Boo, 

Uolden  Uotur  PalanU  nyudlcate,  H^i 

Howanl  Coodnit  Co  ,  jUa 

Impeiul  RlrolrtoAuppUatCDL,  IBS 

IL  Itl^aoi,  ^uu 

laMor  Fraukenborg.  £il 

Oi'urire  Jennlofia,  iti 

Ktcbanl  JoiiDtoa  A  Neplieu,  SZA 

BaBjaovIn  JobBMonr  A  Co ,  m 

Kerbe>  B..wa>i  Electric  SyiulkUc,  !ia 

Kettle  BIrer  Power  Co.,  UAi 


Klnc  Are  L%mpC>.,  32 

Klofibnrirh  .M.ib.r  OinMmelloa  Co.,  UU 

LahiBe}'ar  RIei  trical  Ci.,  iUU 

Lawoa'a  Non-cmlitcting  i:  jinptialtltm.  £&| 

W.  .1  Leyrock.  aiH 

0«<>rvt  Ln  k  A  8uti>.  uij 

C.  Llodler  «  Co. ,  ^ 

Lood"i,  Elecirtcal  Wareimai*  Ou.,  ua 

Lond..!!  ai.i  Pn,ylnclal  Klaetrlc  Conatnie- 

lloii  Co..  Cli 
Lyudhural  El«ctr:(  Lighting  aod  Tractioo 

c...,  ItU 

Manaal  <i(  Eloctrloal  CndertaltioiMi  OAl 

llaunil  attd  K.iSta,n. 

Mlddlrt..n  BlMtrle  Tmctloa  <:o.,AZ!l 

Miller  A  Honi.  a& 

M*>on,  Loiitftiliii  A  C.. 

New  i:enwry  Arc  Lljht  O).,  Ill 

Xvw-  BleHnc  Lnmi*  Ktv^naratlBf  Co.,  au& 

Xew  IVieaiiB  ldi>tor  Co.,  9:o 

5. 'rthern  Cuuntiea  Elec iriclly  Aapply  Co. .500 

Nurtheni  Couullaa  Tracli.ja  Co.,  jc<m 

Okodii.'  I  o  .  Mi 

Oiiiiiic  VootilatlBgCo,,  HA 

Park  Broa.  tU 

Pateraoci.  Cooper  *  Co..  tea 

Pcar»<iii  File  Aiario  Byodirate  (Ballway*. 

li.Tka  arid  HtilppiuicX 
P»rt«<Tt  l.liht  i-A,  ,  ma. 
Pile  niuck  lutli  ry  Co., 
Plumpttm  llroa.  A  C«x,  WS 
Fiuiitiva  Oa.i  and  Electric  Llghtliii  Co.  of 

Bu*Biie  .\yrea  alki 
PlltCiwlU  and  doUI.  iJSl 
Public  (  nilertnkln<>  Byndicatc,  AOS 
Ballway  Conttmctlon  and  aensral  lt*velo|K 

maat  Co.,  iikl 


Ballway  Buulpcneiit  aod  Cunalraoti'jn  Co., 

BawfoUl*  wire  Co  .  1^  '(»» 

Bawllttj^  ISroa  .  lu. 

BlohariToHia,  Wntiarth  *  Co.,  uo 

lUkar  Motor  Vehicle  Co..  lii. 

Buaa  Eleotrtc  Ll<l>t  and  P,>war  Co.,  UA 

Bowt'M.  »tewari  K^lmai  A  Co.,  lul 

Sauiidera  Fauol  Luuncti  BuUdtaig  Ayadl- 

catr  41S 
Boolt  (Walter),  SO. 
Wal'.crSci.tt  nod  Middlet  }n,  All 
BbfiTlu  and  Partuera,  lUii 
AlUillia  Manura  ilU'liiK  Co.,  {98 
Slattt'ra  (HlriiikBjthain).  lilft 
Ho-ledad  F.I<x:UM  Central,  3Al 
V>  .  E.  Butbiby  A  ('.,  .  kil 
Suulh  Laucaablra  Electric   TraoUoa  aiil 

Power  Co..  ::iiu 
at-  Uelani  Kl«:tric  LlitbUu*  Co.,  lU 
standard  El>«tric  c,  m 
Tannre  Ti^l  and  Ktrctric  ft)..  374 
TomliiK  oil  an  1  Uayward.  ^4 
Tr.iiiiw»>  Tr-'lley  Ou  .  141 
United  Hailwny  and  I'radlu  Oi.,  iil 
Unlveiaal  Tvicpb'W*  and  Breolrleal  Co.,  3ik 
VancooTcr  Bniimf.rlog  W.irka,  891. 
WakeArld  (J  )  A  lijna.  IQti 
Waratalt  HiBcraU  Co..  Ctiijl 
Welib  KlK-tric  TracEiuu  LU,  3fo 
Whittaker  lli..>.,  in 
C.  WbilUkcr  A  Oo  11903).  IDA 
T.  C.  Willi  .tiM  A  !loiia.  Ikiu 
Wllll^in  Wllx.n  A  C>  . 'Ji; 
WUUan>».ii  aod  Jutepb,  Ul 
Wolrertiuuploa  litatricl  Electric  Iram-aya, 

YorkibLc*  Seethe  Power  ByndloaU,  196 
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Al)*n)ar«  Eirctric  LtchUug-Stiit  tot 
Ae«iimuUti<r  lR4ii»trl<ii— M«t,  Ifll 
A<vuuiaUtor  8yii4tefttr-.4«At.  IB 
AilUDt  RiukUU  TclephuM  Palrnu  Co.— 
Html  ^ 

AfrlcM  IHr^et  T»l««r»ph  — ps.  aai 
Afriemn  TrmlMi:<mtlii«iiUl  Tclvgrftpll  — SUt. 

AkknmttlAt.TMi  Fabrtk  AkUen  OM*ll*shan 

(ll«rUa)-l>« 
A.  r.  AlcncK  RleelTic  Light  and  Uutiro 
ronr-IKU 

ctu  RlektficikkU  OanUiihah  -I"), 


AiaudaTclicTaiib-'iK.  Mt«.  (n:.  .lut.  iiui 
Anchor  Cable -aiiCi 
AailikAniMlaan  TalnETiph-Bpt  Hi.  Mtf . 
«K»I  Wft 

Atifln-Arvrnlliit  Tramwaya— 9to 

Argentina  Blc-ctrli  Traithiii-Htat. 

Aron  Klrctjlcilr  Uctor-Mtg,  ai7.  »Ut.  UlL 

BatioorJi  and  Wlkmx— 
Bakar-atTNt  mu)  Watortuo  Ilactric  Rallnr 
-toe,  I4<,  IWi,  !aC«L  iltt.  Ill 

B*ll  Tf  leliET'iirj"".  of  Oana.la  »!» 

Ucrlliiar  Elaciruiuu  AkUrti  litMllachalt - 

Blukbrath  and  Grr«n«leh  MaUtot  BccUu- 

Li«ht-»t«,  Mic.  ua 
Blackpoul  ud  nMlwtxid  rraoatoad  — Xi>t. 

nlSvooli        Annca  and  Ljtkani  Tram 
waw-SM 

Boanwnioulb  aaci  Poule  Klecttioltr— «M, 

mM.  Bpt.       Hilt  aai 
Briirtta  tUliI  ami  Pi.«iir— «ut.  agj 
tirlabana  lllcciii^!  Kopplr— «> 
Brtabaoa  Electnc  lYaiiiwayt  loTcaUDcol — 
HriaKil  Tranxrajra  and  Carrlag*  -Rpl.  UJL 
BrliUb  CnliiiubU  Kloctik  KallwaT— STi, 

UriiialrEIccUU'  Mnci  Tniawmft-tH,  ill 
Brittih  ll«trtc  Tr»itluii-Bi>t.  UU..  iy.  ttu 
Hrltlah  BUclrii  Tranaf'irmvr  Wt  —Sn 
IlilifU  and  r-ni(n  Bl*ctrlc  Vaiilcl«-33>i 
Brltl>l>  ;liuaUUd  W1R-4S!),  Hf^  gSi  Ul« 

Bmiah  WeUlnclKittae  ■Itctric  and  Mfg.— 

U&.  Htc  to,  Slat.  ^ 
BfoBlty  (Knl>  Blactrtc  U«tit  and  Paver— 

Br<>Ri|itoa    ■»!    Kenin|rt<J«  Bcctriclty 

BomilT-tMi.  Bpt.  WB.  Ml<.  m 
BrnaETiacIrlail  KniiInwf(ii«-(3<>,  Mlg  <■*!. 

m.  Bpt.  Il^>ll(.ai2 
BuMKia  Arm  and  Balgrano  Ilcjtrle  Tram' 

irar>=illlll 
Hallera— 8Ut.  :iS 
Caldtim  Cailrid*  TraU— loe 
Calciitu  Kii  .  iric  !iapplr  t'orpofiUliai— W 
l^ak-iitta  Traniwari— d!l 
ramtirldiir  Rlnrlrk' KUM>I> -Bpl  tQi,  tcU 
Caiw  Elixrtric  Triuuwajra— Bpt,  tH^  Ml(,  110, 

i^i.  But  lis 
CaHnrr  Kcllnrr  Alkall-S3 
Canrtiill  and  wblicellTraniwajr— '18 
Ctfitrat  Eleclrk' Supply-Slat  !1& 
Central  Lond'ii  halliraj— Bpc  (o4j  Hie. 

6tl>,  HW.  lis. 
CSSiTTliinToaa,  Enat^m  and  Bampat«ad  Ball- 

waT-71».  IlL  StaL  iOli 
Charing  Criai  and  ftraii  l  BoetrlcilJ  Hgppljp 

Cun'.       Ri''  ILL  MtK  iiiaiu 

Oiel-oa  KlKlrlPit,  Su|.pl|r-  i-g.lto'l.  Bpt  '17- 

>m.  7>».  -tut.  iSU 
l11l<irtda~Kla<:Uical  glcraitr.ijndkale-Stat. 

US 

City  and  South  l/>iid<in  Baltway-t(0.  Bpt. 

Mci.  Mtc  UU 
aWol  Birmingham  Trainwari   Mt«.  &tlJ)tlL 
Cttjr  of  CaiUale  ElcrlHu  Traiii'aji-en  ' 
Uttr  uf  Loodoo    KlucUti:    Ll«tlllllg— 7K!,  ' 

Bpt.  f  ><  Mtg.  MS  Jk^  ' 
C»atk»,"CKaninaiiTtio.— ru  ; 
l-UjU'n  aiid  i>liilttl<i«ortb-tl8  ' 
Cpmaiemlal  ■  ablg-Mn.  Iti.  M 
Coiupainiia  Ffao^aB*~3aa~Tramiraja  llae-  • 

tfl.iiiii«-aa)  ' 
CVmpauUa  Act  <IM.>).  Uadarwilljiif  CoB- 

mlaak>.M  under.  IM 
Oonpanlaa  Struct  off  B««M«r— «l.  Utg 
GooaalldalMl  Kent  (.'<iUiart*a  <:i>rp.-4IS 
Coaaolldatod  Talaphooe  Oonatnictloii  anil 

lli(.-Ml«.iU 


County  of  London  and  Unish  Pri^vlndal 

Blrt'lH^  Lighting  "RpL  »4^,  SItg.  VIS 
C-xrntry  Oaa  fltiuiga.  Elt>ctrlral  and  Engi' 

naerlng  -  Ufl 
Cifiupl'in  A  C.I.— «M.  ML  OtLM 
OiVtlMr  A  C->  'a  ElaorWa)  luiliiat»tfa-«-m 
Crratal  Palac*  DIalrtrl  Blactric  Supply -<«e. 

Mut  tati 

CniM  8ul>iaarlnr  Talccraph— Ul(.  U. 
DB>t«  and  Tiriiiulua-TU*.  atwi 
Urtilx'h-AlluotUcbp    TrUvrapbcn  Otacll- 

fchiift— Utta 
Dirct  itpaalab  Talagraph- »M,  Rpu  SiX. 

31  Ig.  sal 

Dtrc  I  i  iilLid  SUU'i  Calda  -  M.  EpL  ai*. 

Mtg  Vi  nut  m 
Direct  Writ  India  r.aMr  -In* 
Diatncl  Wt-awncvrand  rhratra  Ticket  «TV 
Iiuuglat  Suutlirnt  EI«;trlL-  Traoiwayt  -SS? 
IMvar  RIarirlcltjr  Supply— Rpt.  Mf3.  Ul« 

200 

Dublin  rnitcl  Traniwayi-Rpt  S3i 
IHldIo}   .StiiUTliriilgr  and  L>Ulrtcl  Rlactrie 

Tracilon-Ml  Mik  uki 
Baalem  Telcgrapti-iao,  Bpt.  M7,  MIg.  Hi. 

Eaatarn  Btlrnaloo,  Anatnlaiia  and  China 

T<<l««raph-g|>l    e*.  Mig.  lot.  UT,  Iwi, 

gU^Jh!!^  Rpt  leili 

Baatcm  and  8uatb  African  TaUgrapli-ita 
Raaton  A  SX) 

Rdtoon  and  !iw»ii  linlled  Bleoiric  Light  -«90 
Edainnd»>iu  Rloctrtaiy  Cnrji.  -tSI,  iHt 
Bdwalda'  Air  Fanip  f«)iMlli'au-;<il 
Rlactrtc  <  ocutruc<lju.»itI.  iii 
Elactric  Kur  ya<'bininK  liui.  Mt 
Bln-crlc  and  lioncral  luvntaMl— tt,  MV, 

m. 

Elei'l/lii  Light  ns  nnd  Tnrtkia  <•{  AoaUalia 

— IM.  a!L  SUt.  :£! 
Electric  Railara),  Trainwa/  ami  Carrla«« 

Worka  ~8tat.  :a> 

Electiic  Kniitanca  and  llaaUng-  Mlg  u:. 

Ulu  •'^UH.  113 

Blxcul  :  »tr*«i  <'iir  Mfg.  Ryndlcata.  St 
Elacirtc  Hupply  vkiL  tor  Kpaln— 116,  SOL 
Rlecirlc  Tiiunar  !t«a*jnlng  and  Praaarvataun 

-  Yon.  Stl 

Elartrtcal  Punrr  UUulbuUoa— 107 
Elmfire'a  Urmian  and  Aiwlr>*-IIungartan 
Metal  w; 

Bngla*,  Bolter  nad  Bmptoro*'  Liability 

lnauran*>— 714 
Inglnaoilntf    analganatliit).  (Ltfd*  SttiM 

Worlu  amt  Watut  Saill)  t:t 
EngUah  Elcctr-.)  Metallur^oal-HUI.  Mt 
Etohaagv  Telegrapb   Htal.  31 
Fulkaatuua  Electricity  Snpply— lltg.  tU 
Oa*.  Water  and  Ocaaral  lareatrovntTruat— 

la 

nalealuad  and  DIatrlct  Tnm»aya-«SU 
Oatntaaad  Bltctrte  and  Mechanical  Bapply 

Ocnaral  Daetrtc  <  IKii)  -Mtg.  «!I7,  Stat.  Jm^ 

Oencral  Electrtc  (!)  Y.)-»w.  Ml 

Ooural  I'Jc.  indytlc  Paraat— 

Otaot  K  ^:auaeir«y  and  Fortrnali  Blectrk 

1  ram  way,  ?i!0 
Oki'x  Talriiratib  aifl  Troal-ldi 
W.  T  i;i ovpr  It  C.I.— WK  ast 
Oraat  Ka<4«m  Kallvay— MUi 
Oc«at  N  jrtbarn  ami  i  ity  Railway -US.  Mlg. 

Oraai  Morthem  Telasraph.  Sil,  lUJ,  1Mb 
Onxae  Berllnar  BtnMenbahn  Uaaellachaft— 

m 

Qnanaay  Bailwar,  tUl 

Oididturd  Electricltr  gnmilr-Wr 

Ualilai  and  Bermudaa  Cable— Mat.  \v\  H'. 

W.  T.  H«al*r'(  Ttl«|nfli   W(«k*— Bpi. 

VTRMU.  7U,StaLU£l 
E.-SM  HlBe  A  ttuo-'JlU. 
K.  HomabT*  8on>.  117,  au 
UoTe  Eleotrir  LlghUng- R|>t.  3fi 
Inabt-rial  1  funiwava— i>u»l.  Mrt-  hsa 
Ilidl*  Rubber,  UnlU  Fercba  and  Tala^raph 

Worki-Rpt.  JiiL  Mlt  ^ 
Indu  Eiiropean  Ttrlrgrapli-Rpt.  ISC 
Ingletun  Cl>'i  iHc  (.Lfbting  anl  Fin>er— 337 
Illdur  rrankenhnrg— Z'J4 
laJc  of  Man  Tramaraya -406 
Jamaica  Electric  Light  and  Paia«r— IM 


Ji>hnann.Lanilel1  K)  -rtrlrTractiixi-St  a.  liM 
Kalf^'rlM  Rlactile  Powtr   an<l  Ughling 

Cirp  — M<),  Mt«        aiat.  JIH 
Kenlln«t  <n    aivil    Kniihtat.nljp}  Blactric 

LlghUn«-Rpt  'la.  Milt  iS'»  -itiL  'rM 
Laagdi>a.llavlr«  Rln  trle  U.iVir->tat  K 
LcamlnttiHi  and  Warwick  Tntiivaya  and 

Onind.aasJli 
UrerpiHd  IH.tr  Id  Ll(h{ll«-Hl>. 
Urirj.  <J  ihrarbead  BaUway-5ft,  Bp(.  9«. 

Mil.  m 

Lt.niliin  Etrclric  Oinnlbna  - < I  •..  Ua 
loiifliin  aii.l  OL.lie  nnalni-  f..rli    MS.  iU 
laL.l  in  I'latlni.  Rraim»a  Telc^tra^h -Dki) 
Liifi'loTi  I'lilted  Traniwaya— IU',  MM 
Mackrr'i  Klrvtric  Lamp  -  *UI  lol 
Mari^inl'i    W  irelaea    I'elntmph-Bp4.  IK, 

MU-.        lis,  JiL  iai 
Mai  brr  and  hatt  -  MUt.  |M 
Maxim  Elee'rical  and  Eiifflikeeribg  Ei^-rt  — 

Hi. 

Meraay  Kallvar— IM«,  M« 

Mrtr->|K>lltau  Uatrlcl   Ball vaj— (111,  MIg. 

MVi  Ml  1121 

MrtMpuliian  lltctric  Sumilt         Bpt.  HI. 
MIg  lis 

Matti-an  <laa  anl  Blertnc  llglit  -  m.  Wat. 

Mlrien.  WaUiio  and  Varran  (IMwrttaa  ^ 

Cej»il«/»-l»" 
Monte  Video  Tati'iibiiti* -Bpt.  K.  Mt(.  U. 

^ut.  »7i.  Mg 
MnnicllSrLoana,  (Hayloir  and  fTi-it  JTirby) 

-  <W,  I  .A'«rU)tMI,  (BrU> f.i»l  TBI 
Nalliioal  Kia<:Ul<  Sutii.|i  Mt«  ZtX 
National  Kleelrtc  Alllnt-M^  B|>L  h£1. 

Mtit.  Ha 

Natl.xial  Telrpii"lie— »»,  ^   Bpk  Ml. 
Mlg.Hia 

JUcniat  Rlcctrlc  Ll«ht-Bpt  38.  Mlg  ai. 

IM   4>.-  !.;7.  •'tat.  71H 
NtwHT^iMlMO  Tube-  ti/T,  l»7 
New  SI.  llrUna  and  Diacriet  Trminwayi  C'>>. 

-Mat. 

New  Zealud  Rlnrtrlc  Lighting  and  Traeiloa 

-li«7 

New  Zealand  Klarlrkal  .ilyndicalc  -«».ill 
.Hewcamlr  and  IMalrirt  EJactrIc  Ughling - 

Mtg  KM,  maL  itM 
Newcaatla^^in.Tyiie  Klaotrie  Rapply-on. 

m 

Newmarkat  BI*Hr«o  Light -»M 

>i>rth  Mi-tr.>|"titMii  Tramway*— IM 
Siirlli  Maltorddiirc  Traniwaya— oun 
Nnrlhallerton  Blactric  Light  and  PowaT 

TlSi 

Norlhampt^in  Electric  Light  and  Power- 

Bpt.  M\  Mtg.  IK 
Ni.rth<rTrCijunUea  Elactrioity  aapply-ti9. 

tta.  till 

North* rn  Ktaflordahtre  Railway— 413 

Noevlch  EUMtlcItT    Mt«.  £M 

Notting  liUt  Elcclrio  UgfatlDg,^Ail,  Tl^  2SL 

Mm  all 
4>kn«lte-4l4 

uhlhun.  Album  and  Hyde  Elactilc  Tram- 
way   R|it  ^  Mlg.  Sa± 
Oriental    Tek'phoac    and    ElerUk  101, 

l^trlf  7IB.  Mlg.  Mi 
Pacinc  a»d  Rari.pcau  Telegraph— 338.  StaL 

im 

l-aa>v>n  PIra  Alans  »yet«a-m,  Ki.  Ml(. 

4iiifi4.M6.lla 
Par.'.iial  (JUtlr.  KmiU  O^rtk*  wmI  BHtUk 

KUrli^e  rr,ttum  !■■>  )-I»7 
Perth  Klctlrt'.  Ljgbtlng-TI* 
Fertli  Electric  Tramwaya-Mtc.  U& 
Peru  T.lilib.Mir-7l« 
piiolypoo'  RlrctrIc  Light  and  Pitvar  <«« 
I'oilenaa  Blecirk  Traalioai   KgL.  MA,  Utf. 

m. 

PrjulDckU  Tnmwayt-MO 
Kenewatiki  Elecuic  Lamp-fltat.  HE 
Bichar.la.iaa,  Waat«arth  ft  Ou.— 107.  Tgl 
BobrT  &  l  o.  847 

BockhamptoB  (i^iieanataod)  Oaa  aad  (Vita 

Co  *i 

Roaa  RIiKtrl.'  Ught  and  Powar-WI 

K..yal  Kiev-trie  (,V>.  id  Montreal —70 

Riutiw.  Proclur  *  Oo.  -  ' U 

tiu  Helena  ('aide— ta,  kil 

St.  Jaii.M  a  and  PaU  Mall  E>«.'iric  Uflit- 

^  Kp<  ao.1,  e«\  Mtg.  W,  MaL  aU 
SvilUalVi.^^RS 


Hi.ariKieongh  Eln-trli-  'npply  -i.i- 
nlain  KIn  trlcliy  Ci.— «>» 
KmithllrM  MarkaO  Kli-ctrtc  Rniidy-Bpt. 
WM  Mie  nan 

Nnrli  li.  \(iia*e]>  dn  C-tilr*  d'Aneera  7il? 
Houth  Lanraahire  KleHrlr   Tractl  in  and 
Pi.wrr— ^yi^  Mi  "*iai.  Bjh 

S.HIth  Lanraahtw  Tr<niwaTa  twl 
Si^iith  I..II1  l.'O  I'.le.  trie  Hu|iply  «  arparatlim 
-Rl*  iU,  Mte  iii 

'  Soillh  LoiidiMi  7  lajiiway*  -f  ■■1 

!  fluulbera  Electrical  InatallalTMi  and  Wlriou 

Htmk  Blrhaiiif  X.il*r».i— < BaJvr  V|r«l  tad 
Wsltf Ui>t  K.iil.r  jy  r<..)7ivi,  IWn.  tfKa<41.'ttfA 
and  fJrt^HU-ieli  lHtl_  Mec/rw  /.i^Ar)  147. 
4lt.  (Ar^ine  KlMtrir  Tromummt  Im^ST- 

MaUnnSV uii.  nil. j/iyifi.A  KUr'rK  Tmr- 
turn)  U.  lilTvoTTBri/i  A  ;u«/«<i'd  H'..v) 
711'.  MI  IK-^M  titltr  rrwrtlou)  375. 
<flHr*af  .4|r»f •  nad  lUtfr^mtt  Eifttrif  yVaai- 

■fn».l!C.i.Mg>.tCa4ewflaTy««iM<i»a>n; 
(Cai.»  KlKftc  yvaaiiMpa)  .VQ,  JJL  SaA. 

(Ciu<iier  Erf/Pier  d'tafll  QL  I '''■"<■' 
iloa  Jbiilxiei  HUH.  iritariii.r  Crw.  itiarf 
.Mfrnttd  HfMrtcit*/  Suvf^^)  lU.  33V.  iCity 
aad  SnKA  Lowfua  fti.tKiial  MT.  *^1.  att- 
(CUy  l^nduii  KUflrn  lJJSi.h  ,)  1b7, 
:«*■  (Cn—»a»<-rMi<  Catjlr)  I,  1.  vjl,  (Ci'iTiTjJ 
»/  lM>n4»n  end  firtuA  Frrtnn<**t  hUrtnc 
LitkliK-ii  MH.  (£Mrt4  and  fieiMMJi^)  |i|/, 
(Dirt,  Krrr  Jl  f.,  )  T:.  (OuMia  f'.i.ferf 
rraaaantiM)  tu,  (Kdimend  .«ina  i  ('..■(»! 
fflae.  Llj/At)  ^-'ti  ^fTdiMuivjeMt'r  £i^-tri-it*r 
feeporaib^lfll  ">.  M7,(  /ff'rfwand  tjrmfrat 
/NmafiiM«n/i THi,  lA^i^rne  /.t^  iiHd 
rrortW'n  CV  Atulrtluii  WJ.  '«!.  (Wye 
tndaric  dtta/i)  ffi.  /Vt^W.aae  Bttlr.  -il^t 
a  (Oewraf  Mrrtiir,  I  Jj*,  (  f. 

TTai/'yi  TtltfrauK  ■'i,.<.>TT?,  Kji.  |g.,rr 
KIrtirit  L\^titfy\^\<:  ,{J  Lmii'irU 
K<"tru  Tr,„r:.,m)  M7.  I  kef  joeW.t 
(nc  fiwr  nnH  l.<.iA(.na)  yw.  r  t,  I  A'^nriil-,;- 
(•«  and  Kni^UhnJ^f  girt.  LtfUt-f  •JB. 
I.irraein|rl"n  aad  A'aitfA/aftndfe  aad  .V'4f  ■  nf 
//.VJ  Klrt-rif  U.,klim,  < '<.ii>)«ii>m<>)  HiL.  il."., 

4H.  (Jfiimnr.  n  r>/.Vfr«pA>MB.  174. 

rE7>r«a«ditail  f(i«:lric  .Vu;>iWy|  1 1 .  i<M. 
1  *..-»  J(ani(/ar«i  rtiv))  i.Sa'iem/  ref' 
pAenrI  n    (A>m»(   Hl^rir   Lijltl)  71», 

j.v.iit.iy  Hiu  /..  ivin.j)  m,  s; 

»i(/>ran»«  Airr  dtorm  .SWrail  11  1'  i7. 

(T'lrirafih   Jfenii/ivtnnivl  St.  I  R'.Ua.il 

and  A'.Atiw.iMlli!2.j£l 
Siil'marlne  Cal.li^  Tniat— 33,  taLDIki 
Swanaea  Irapriivenienta  an.1  Tramwaya  —II) 
\V  K.  Bykci  Inter  biakiag  SMnal-Vtf.  i|r> 
Tele«raDh  C'lnitnit  Iiimi  and  Malnteei.i^oe  — 

i»\\iCor.ar«Mi«iim  atr^Rnt  <;;  •  Mtf  rii. 

SGt  aai 

]  Trlrgraidi  Maiinfi<rturlng-U7,lUI 
'  Tbamea    Iranvurka.    Nii|ibui1dta|[  aad 
RnglBeeeiog  Mlg. 

Tyiiewhtltkg  Tvlagrapb  l'<.rp.  — Ktat.  Li^ 
'  1  ii.lerwrltlng  r.inimiidoua  ander  the  Cofti- 
lualaa  Act  illKMi  '.od 

I  nlon  Light  and  I'.iwer  (I'  .S.  *  )— 17  j 
!  I'nllrl  alter  Plate  r.leidliine— II 

\  rnefsala  Tele)ib..ue  and  Blactrleal  Applf. 
I     ancea— 3(M 

Vickrra.  AiHia  aiad  Maiim  847 
I  \\  alker  aivd  Wallaend  I  nkon  Oat-u; 
I  WuerliKi  al>d  flty  Kali  way- Bpt.  .jJi  iXU 

w.-at  Afrlcaii  7elcgraph_jiil 

Waat  India  and  Panama  ralegnpk-a>. 
Bpt.  toV^U  U-i 

WeatrniTaleKrapti-BiiA.  Si^  Mtf.  MitfL. 

WSilt  rn^nlon  Telegrapli  ll^  »Ji.  att 
Weatmliialei  Elcclric  Mpply  Tjrp.  — 

r.-',  Mlg.  UJl 

WKITe.  Ja.  ..l.y  A  l  o-aial.  U 

Wl^an  and  IMitrl  t  Traniwaya- .«7.  tiU 

'  Wltlana  and  BKbtnacn   1»V.  KftTlaa.  tlo, 

I     Mia.  VOL 
U'lncWatar  Eleetrlr  Ugbt  and  Pnwar,  til 
Wliiilennere  and  btatrlcl  ElecOtoKy  Mpply 

I     -MaU  Id* 

I  Wtndaor  XlocUlcal  Iuatallalla«-KpL  •>« 

Wokini;  Electric  fhlptily— 33* 
I  Wotterbamidiin  Traniwaya,  lk*7 
I  » .HdTtdi  UMKtct  Ueclric  Ugbt  -  Mlf.  »M 
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-¥m  mmHa"  hjmaakkfii  mflmftiM  bM  Iiwb  kmlijeot 

to  wLieh  much  discussion  ha?  been  ilevoted  dnring  Uie  pa«t 
jear.  At  flnt  this  extension  of  moDioipal  trading  was  thoaght 
(b  tw  iOegil,  but  bMnfy  tin  Looal  Govmnnit  Bond  bas 
algnlfieij  its  approval  of  tbe  principle  in  certain  cases.  It 
will  b«  seen  b/  the  report  in  aootber  oolamn,  that  lite 
Bdghtan  OMponUon  had  proposed  to  inteodnoe  a  bill  hi  the 
next  parliamentary  sc^ision  auLhorising  thc!  Coaucil  to  wiro 
oooiailMn^  pcamiflM  thioqgh  tha  madiom  of  wiring  ooatraotwa. 
Ibb  it  «oiMiaeead  to  ba  flie ttiiB  Md  of  flM  wedge  "  by  the 
local  Ironmongere'  Association,  and  by  tLeir  eiTurls  the 
pvopgaUkm  was  nyact«d  at  a  maaking  of  tha  Brighton  Goanoil 
No  donbl  WBM  "ftM^"  Un.  or  hin-panbam 
L  et  wiring  is  a  boon  to  aull  oooaamers  and  onoooragoa 
«  irafitaUa  daw  of  damand;  and  if  an  electric  lighting 
oommitteeis  onable  to  oooolude  suitable  arrangements  with  a 
firm  for  this  pnrpoae  there  sboold  be  no  objection  to  itn 
nncferUkinp  >Mc  work  itself — provified,  of  course,  thu*  11.- 
Bociaiistio  dxuucnt  in  tha  ooonoil  does  not  saooeod  in  gtviu^ 
andno  paaimooe  to  tfaa  <'(raa-wiNa"  eommuv  si  the 
expense  of  thc  genera!  ho3y  of  ratepftyen.  So  long  as  the 
actual  wiring  is  only  to  bs  carried  out  throogh  tha  inter- 
HMdivtr  of  oontmolan,  ttun  «n  bo  no  li^tutioo  to  local 
writing  flnno. 

It  will  be  remembered  that  about  this  time  la»t  year  one  of 
Iha  hmast  electric  supply  companies  in  London  was  being 
blamed  for  having  oonneotsd  up  consumers  in  the 
in  anticipation  of  the  oomplatioii  of  »  now  power 
■toflMi,  MiA  MdMoipuBlli'CyliBg.  to.  nfflj  th«t  onlqg  to  ft 


delay  in  gettidg  tbo  new  irarki  into  oparatton.  TUa 

year  we  have  the  converse.  A  snmmonfl  wa^  grunted 
laat  Wednesdaj  against  another  Loudon  electric  supply  com- 
pany whiob  had  refiuad  to  eooaeet  up  a  oaaramer  to 
it  4  mains  owing  to  the  possibility  of  its  not  being  in  a 
position  to  aapply  him  daring  the  oonlBg  wintor.  Tha 
mi^istrate's  deoisioo  in  flus  flaaa  will  ba  of  intonat,  aa  dia 
pdat  la  n  moot  inporlant  ona  to  oenbal  alitton  aoginaaHL 

KBfERENTE  is  m&de  incitlotilally  by  oir  Paria  Exhibition 
corr^spontlent  this  week  to  a  "  time  limit '  cut-out,  but,  uufor- 
tnnataljr,  bo  baa  not  bean  aUa  to  oUabi  any  pirtlontan  oi  to 
the  constrnction  of  thi^  instniment.  Tbo  c-^Miitlal  feature 
ot  aoch  a  out-out  is  that  it  does  not  brealc  the  dronit  diieotly 
a  atuMrt-flizoiul  or  oterioad  ooona,  bol  oidy  aftor  ffaa  inaraaaad 
current  has  been  flowing  for  a  cortAin  numher  of  second/i, 
•0  that  Ihe  supfly  to  the  whole  sysiem  is  not  interrupted 
onleaa  abaolirtdy  naeewaiy.  Pases,  if  they  are  to  bo  reUaUo 
at  all,  will  not  fulfil  this  condition ;  in  fact,  in  some  instances, 
they  have  been  known  to  act  more  quickly  than  atoctro* 
magnetic  cut-outs,  so  that  a  good  "  time  limit "  ont-ont  will 
be  welaomad  by  engineers  both  of  lighting  and  traction  works. 
Ilon'ever,  so  mach  dept^nda  on  the  trustworthiness  of  a  cut- 
out that  no  engineers  will  care  to  invest  in  now  appliances  of 
this  kind  mdan  they  have  an  opportunity  of  investigating  the 
worliiDg  parts  and  convincing  themselTcs  that  they  are  simpln 
an  I  safe  in  their  aotkm.  Before  recommending  their  employ- 
I,  Huxdut,  malioaU  lika  to  knowmoao  of  ttair  intoirlor 


WnBLiaa  Tkumnam  bao  boeoaao  a  Bobjaot  of  aodi  gananl 

interest  that  wo  feel  sare  our  readers  will  appreciate  thc  Paper, 
by  PtoL  Butnuu.  and  Capt  Fxaait,  given  in  abstract  in 
another  edama,  oa  tiia  preaeot  oondiMon  of  winbaa  tela* 

yrapliy.  Wa  think  ihiit  the  general  impreaaion  produced  by 
a  penual  of  this  report  will  be  one  of  «^  lot  tha 

iBfoaton  who  doling  flw  laal  few  jaaca  faaio  boaiad 
themselves  wiiii  Uie  practical  side  of  the  subject  Never- 
thelesB)  the  last  few  yaara'  work  in  wireless  telegra^y 
bas  lad  to  ft  amaiUar  advance  in  one  aeientific  knowledge 
of  tbe  snl^ool  than  night  have  been  ejected.  For  instance, 
although  Mr.  MABroNi  Las  Lccn  successful  in  producing 
syntony  to  a  certain  extent  between  sending  and  receiving 
ataliona^  uA  oUhoo^  Ihon  baa  been  oomndaiable  advance 
i«  tho.diMMW«  vmwkUi  mmmM  irinUn  rfnaliiM  is 
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Moanpliahed,  «  wMirtifle  oqpIuiAtloo  is  iHQ  mating  o( 
the  iMition  of  the  sending  wire  on  the  teceiTing  wire.  The 
•athon  of  tlx  Paper  fiiopcnB  a  thtorj  of  thit  Mkion  which 
tmiM  niD  and  Mpi  to  dwUy  oor  views  m  to  tiie  precise 
lUttare  of  thtl  plunomenon.  Ab  for  (hat  moet  important 
piece  of  neuving  »pp«iatiiB,  the  oohei«r,  ihny  merely 
th»  Abet^-pnUidifld  views  of  otim  nthcnitiea, 
aad  kava  «a  u  undecided  aa  ever  m  to  wUdi  of  the 
eavfliokiiig  UiMMiM  of  ito  Mtion  is  the  ootm>  «w. 

A  ruamm  oi  Um  bat  BHriiaiMBlifr  flowion  hi*  Imm  the 

nnpreccilcntet!  amount  of  legid&tion  affeoting  th<^  e^lcctrlcal 
i&daatry,  and  taoding  to  improve  tho  oonditions  ander  which 
It  huA  llifMtoBofl  to  beoooM  toe  wtrioliw  owing  to  the 
large  extent  to  which  is  hus  been  deppntlent  on  mnnioipally- 
oontrolled  undertakings.  We  present  to  oni  readecs  in  the 
present  bme  fbe  firrt  psrtion  of  a  ranmaiy  of  Urn  nmlto 

of  tliis  )i'ar'8  parliamentary  work  in  the  elcctrioal  field,  and 
we  trust  that  the  now  Parliament  which  hai  been  eUwted 
will  oontian*  in  il»  mum  btodl-iniaM  qiirit  to  fortot  the 
endeavoon  of  indaiondaak  oapltot  to  (nmoto  indnotiT  an'l 
pngna.   

Obitaaiy. — We  regret  to  announce  the  death,  on  Tuesday,  of 
Mr.  John  A.  Newlands,  late  of  the  engineering  department  of 

the  Postal  Telegraph  service  al  KJinburf^b,  at  tlic  age  of  G:l. 

Wireless  Telegraphy. — It  i»  reported  that  during  the  recent 
BMnODUTres  of  the  British  Fleet  at  Smyrna,  rceinagos  wore 
famBimitted  betwew  •faipa  60  ailot  apart  by  laeansof  wiraleia 
toltgiaphy. 

Tbo  Ifaator  EloeMeal  Conlnetors'  AssociatioD,  DobUn.— 
Prof.  O.  Porbe«  will  ddtm  a  laotore  to  this  Aasociatioo  on 
"  The  Elect tical  Utilisation  of  Watov  Poww  iad  fho  Niagura 

Scheme,  '  oq  November  5tb. 

Barmen-Elberfehl  Single  Rail  Railway.— the  occasion  of 
tbo  German  Kmperor'.s  visit  to  Elherfelti  on  NN  tNiiiusJay,  the 
farst  &c-ction  of  this  lino  was  formally  opcnod.  .\  dei-icription 
of  the  line  appeared  in  Th*  E/ectruian  for  July  6th,  page  3db. 

llootricd  Bngtoaui  (LB.)  ▼otamtoaftiF-Beendthig  for  this 
oortM  will  oomoMOOO  on  Tbonday  iint»  Howmber  ist,  at  the 
bMdqaaitan,  18,  Tiatoria-itioot,  B.W..  at  7  p.m.,  and  will 

at  ifaa  taim  time.    Pall  infonnattoo  can  be  obtained  by 

writing  to  the  Officer  Commancliiig  at  the  headquarters. 

Society  of  Model  Enginefirs  — La  eonjonction  with  the 
inaugural  mLftiof;  of  the  Balfour  Institute,  LiTerpool,  on  the 
18th  inst.,  tbo  Livt-rpnol  branch  of  the  Society  of  Model 
Engineers  held  their  mictiug  and  eihihited  a  fine  collection 
of  models.  The  next  meeting  of  the  Sodaty  will  tolu  place 
at  Iba  BaUwr  Inatitnto  at  7:M  p.m.  oo  NorcnilMr  Ttli. 

Cllila  Intermptiona,  ItaUaf  InteimtiftD. 

Lstafcin— Cyi>nit   .•i»n.MM>  >.•>...   JwM3l,inB 

TltngiiTr— TiJ^f*             mm..«>..   Jan.    3,  1900 

Gfi.-.tMiir.tnhjiMi  _._.bn«.....,..,  .................  Feb.  20,  1900 

Poni— Mkrsaham    Mar.  2,  1900 

Maie8t.74ic«lw-CM^Hai(j«n   Mar.  7,1900 

Zaiuibw— MoiolMa    „   S«|i4.20, 1900 

mmfWnBmnmmr~\^BJKMmti  ■■■•■■•■«Mia«M«M4*e«»>a»«aaMa    Oct.  6^1000 

B«%sat(kpaB^HMi]-tlwaMn.....    Out.  IS,  1900 

Welcome  Homa./— Mr.  B.  E.  B.  Crompion,  who  has  been  in 
command  of  the  ElMtrical  Engineers  (R.E.)  Volunteer  con- 
tingent in  South  Africa,  returned  on  Friday  morning  last 
week  on  board  the  9..1.  "  Saxon."  Ht  was  met  at  Southatup- 
ton  by  his  wifts  and  other  members  of  hi.H  family  and  procotded 
to  hiA  Loudon  house,  and  on  Saturday  went  dowu  to  kis  homf 
near  Ued&le,  in  YorL  diire.  Hci  was  received  at  West  Tan&cld 
Station  with  enthnsin-Hm  mid  a  }<  u  joif  of  21  fog  signal-i, 
a  torchlight  proccg&ion  escorting  him  home  through  itlon  irnai  il 
•tTMta.   Mr.  Crompton  returned  to  Jjoodon  on  Wednesday. 


AlomlniaB  OoBdMtoii.— Wa  Itan  that  flw  BflaflajBMat  of 

aluminium  ooniootoN  fa  tlw  nMU  Nocihallerlaa  ahaMa 

lighting  system.  detoHbed  la  Tk*  EUctritum,  Vol.  XUIV, 
p.  757,  has  been  a  great  success,  aad  that  no  trouble  has  been 
oxporieneed  with  them  up  t  >  the  prMsni  Some  of  the  Uoci 
intended  originally  to  take  a  maximum  current  of  lUO 
amperes  are  being  loaded  nightly  with  250  amperen  without 
auy  ill  effiw't,  and  lini'S  sockrllcd  joiutx,  put  up  in  tlio  lir^t 
place  TO«rf  ly  as  a  miko  shift,  ari>  s'.itl  -itandintr.  iind  had  not 
given  way  la  one  instince.  Tlio  workn  thi'tnsolvcs  arc  doinp 
well,  and  are  so  fully  loaded  (bat  (hey  have  liail  to  cease 
r  jt:  ^  ng  up  onatoBm  in  ondw  to  await  tlw  daltoarjr  of 
new  plant. 

Appointments. — Mr.  .1.  A.  McClelland,  M.A.,  has  been 
appointed  to  tba  ehair  of  Natural  Philosophy  in  University 
College,  Dublio,  rendoced  vacant  by  the  death  some  months 
ago  of  Prof.  Preston.  Mr.  ItoGlaUand  is  a  native  of  tba 
North  of  Ireland,  and  stoiiad  pl^faios  under  Prof.  Anderson 
in  (jnaan's  OoUaga*  Oalwij.  After  gradoating  (here,  ho  joined 
Triaitj  Ctdl^gak  Gamtiriaga,  and  ooatiauad  to  do  physical 
MMarali  work  la  tba  Cavmdiali  Iiaboatoij  aodar  P<oL  J.  J. 
ThoDian,  iMaivtog  tha  da^  of  B.A.  (RsMaMb)  In  1697. 
It  ilMmlil  abo  ItoaMiitiaBad  that  Hr.llflCWIaai  waafonaadj 
ooa  of  tba  "1891  Bxbibitton"  Bdtnoa  Baeeareh  Bebobwi. 
——la  aoecesBion  to  Ur.  L.  R.  Wilberforoe,  who  has  recently 
been  appointed  Professor  of  Physios  at  Tniversity  College, 
liivi  rpool,  Mr.  C.  T.  R  Wilson,  M.A..  ha*  boen  sel(M;te<l  for 
ihe  post  of  Demonstrator  in  Kxperiraantal  Physics  at 
Trinity  College.  Cainbridgo,  for  five  years.  Lord  Konyon 
btts  b«en  elected  Preoideat  of  the  I  diversity  C-oUege  of 
North  Wales,  in  aaaaaiaioB  to  Mr.  WiiUav  Bathbone^  wbo 
ha«  retired. 

■Cantor"  Lectures.— A  aeries  of  "Cantor  '  lectures  oa 
"  KkctricOHcillations  and  Kleetric  Waves,"  wan  (o  have  been 
ilelivered  by  Dr.  J.  .\.  I'leming  at  the  Society  of  .\rt9  last 
May,  but  had  to  be  postponed  on  account  of  his  unavoidabla 
abaaooa  from  Kngland  a*.  Ibe  lime.  The  lectures  are  now 
announced  for  the  four  Monday  avaninga,  Kovon^r  36(li* 
December  3rd,  lOtb  aad  17th.  Tba  Mlowfng  to  •  brief 
syllabus  of  (he  IcR-turce : — 

LmfDSS  l.—El'r(r-H-  iU'-dhttiwM  — KflecUof  ««U  luJuctiun  ai>il  Qa|i*eitT> 
Tlj^^-rstif^al  timUctiuD  and  cxyariuMalal  rarificaUim  o|  tin  oseUUthMM  b 

iMuk '!<  •  li.tnv-^    Mii<iM(isMrssaii«swlsUa4ff«a(.  Ih«ns(isat(pn  ligr 

uneiUatory  curivnt> 

l.Ktvaa  II.  Sfnt»i»  ftstwoMw  Ft  so  sail  toesA  sseillatlMM.  Smi^ 
ioR  and  fadhtMO.    CbadMoas  «f  leMoaaes.  Slatbasry  €«i|]ati«H  lo 

wirei,  Ab«r.riitii»n. 

IjkTt'Ri  III, —  Tkt  Etertninta;:  irti  1/t  I'l  iui.  -  ( 'onaectiim  ii(  eloclrii- »n>l 
macnetic  (jbenoiuaaa.  Uietactric  c-ia«Uuita.  MwbaoiaU  itteea  and  atraiii 
anaingicii.  Atomic  or  sllhiiiiic  thsoiT  •(  ebedfci^f  .  ISilisr,  ilasliui^, 
and  DtatUr. 

LiliTIvas  IV. — KUitrit  W»rti,  -Warv-iiiDliaa.  OsilfS|raDc«  of  energy 
by  waves.  Wai«s«t«lNlriadiiiplac«in*nt  indwisetriea  Ueru'a  Mcillator 
.iii.t  nwmatur,  and  hi*  prrttl!:ri bin  nf  KtAtioaary  mvia    DateslaiB  ol 

wiivi".    I'. < i,  1  y,: t n in  nf  iviivrri.   iiirwt  ot  atsdiaai  SB  wavea 

Interference  nims  by  Electrolysis,  Mr.  S.  A.  Vanghton, 
of  Sutton  Coldfield,  sends  us  particuhir.K  of  some  rather  pretty 
experiments  he  has  devised  and  performed  recently.  He  took 
a  dish  containing  dilute  sulphuno  acid,  placed  in  it  as  anode 
and  cathode  two  piecoi  of  sheet  aluminium,  and  passed  a 
strong  current  for  a  few  minutea  He  then  found  that  the 
"water-line"  of  the  anode  had  become  strongly  iridescent. 
He  axplaina  thli  after  parforming  another  ezperioent.  Tba 
aaiade,wbllabiaakviag  poai(ion,  is  abou(  ona-third  imaanad 
in  (be  bath  and  ita  appar  awfaoa  ia  kept  swiatanad  by  th* 
geotie  dripping  of  dllnto  mlphtirio  aeid  upon  it.  k  enimt 
from  six  Boasea  mUo  ia  passed  for  Hmin.  or  lOmin.,  hydro^ 
being  evolved  at  tba  oalbode,  but  practically  no  gas  bt-mg 
given  o£r  at  tlie  anode.  The  anode  is  now  found  to  exhibit  a 
series  of  wide  horizontal  bands  of  colour  which  puss  several 
tiim.s  ;hrim^4i  li  perfect  spectrum  as  one  glances  down  the 
plain.  These  lian-la  are  not  diistroyed  by  the  greatest  possible 
lu-dtin;;,  and,  when  exriniirird  iiy  tiie  niii  of  a  N';col,  proclaim 
thciiiiiOlvos  as  pruducpd  l;y  iuiurfuniict'  u.t  the  two  durfaces  of 
,1  I'.liu.  \\  i!ak  ULids  itnd  ruuniDr.i  v  have  DO  effect  on  the 
ralouri«,  but  caustic  t>u*lu  t^lut.:uu  dt:,9troys  them.  Mr.  Vanghton 
concludes  that  the  colours  aro  due  to  the  doposiLion  on  the 
ftbrniniin  of  alomiaa  fibna  of  gtadttaUj-iacreaaing  (bickneaa 
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ftroddced  hy  the  n&soeni  oxygen  Itbcr&tod  by  tbe  electroljBis 
m  the  onodo. 

Oirder-Cntting  by  the  Arc— A  oontribntor  to  the  American 
Elrttrieian  desoribes  in  the  current  issue  his  experience  of  the 
ntUit^p  of  ths  d«Bkrie  ho  lor  aawiog  ttmoidi  pieces  of  strae- 
toml  itonwocfc,  Moh  M  gUiM  iad  tlvt  Mau  liniogs  of  baok 
wttlts.  Id  oinay  MM  ho  bw  ftwodtlntttM  KEoiiiniiahid 
file  quickest,  nost  eoavonien^  tad  — wAoL  "Bwt 
meoMsfal  sawing  of  stmetanl  oteal,  •  aamnt  of  not  Ion 
thui  860  amperes  should  bo  uel  for  qniek  worhioff.  Tbo 
*rc  carbon  should  be  about  l}in.  diameter,  and  of  coarse 
connected  to  the  negative  side  of  the  ctroait.  A  heavy 
ahnniniuia  hind  holtcd  round  the  carbon,  and  framed  in  a 
woadon  handle,  has  b«oii  found  the  beet  uiythod  of  h'>lding 
tliH  cnrbnn.  To  Htc-a(5.v  tho  current,  a  length  of  No.  IS 
Gprmau  silver  wiro,  sufficient  to  absorb  ail  but  70  volla  or 
SO  vollH  at  the  required  riite  of  current  flow,  wound  on  a  wooden 
frame  and  immersed  in  n  pail  of  running  wat^jr,  m  usually 
employed.  It  is  to  be  remembBrHd  that,  because  the  structure 
is  cooneoted  to  the  positive  side,  the  insnlation  rosistanoe  to 
tbo  ground  of  the  sourca  of  supply  muni  Lb  invpKtigated,  and 
any  eartbH  im  tho  jipgativo  side  of  the  supply  circuit  mast  be 
removed.  To  protect  iha  eyes  of  the  operator,  a  sheet-iron 
box,  heavily  lined  with  asbestos  and  having  an  insolated  hole 
for  tho  carbon,  is  generally  used ;  and  the  operator  should 
always  wear  double  dark  glasses.  Of  coarse,  tne  euttiof;- 
down  by  tbe  arc  is  exceedingly  rough  and  jagged :  but  in 
looat  oaaoo  this  is  »  omall  dnwuok  ooiaiond  with  Uio  aaving 
In  tfaao  onl  labour. 

"Electric  Lighting  Boards  (Ltd.)  '  -AVe  had  recently  the 
opportuinty  of  f-oeinu;  in  operation  a  .system  of  comiettijig 
boards,  now  being  actively  introduced  by  a  conipuny  with  the 
above  ijumewhat  too  general  title.  Tbe  system  will  interest 
all  those  especially  who  may  have  need  of  glow  lamps  (or 
advertising  or  for  decorative  purposes.  Tho  company  supplies 
boaril.s,  strips,  and  cable  .^^o  constructed  that  a  lamp  can  be 
tixed  and  connected  up  at  any  point  These  boards,  stripo, 
consist  of  insulating  mat<>rial  in  wliich  :irn  etiil'edded 
parallel  eondnetors  nrnning  tbo  whole  length  of  the  board. 
Tho  conductor^  are  each  merely  a  collection  of  very  fine 
copper  wirtit;  giith!r4d  approximately  to  a  circular  section, 
and  are  connected  alternately  to  the  positive  and  neg>itive 
terminals  of  the  board.  Strips  of  a  hard  asbestos  insulator 
aoparato  conaooiitiTa  conductors,  and  the  whole  board  is 
mrfaoed  with  a  proparation  of  cork  dust.  The  lamps  have  as 
toeminals  two  pins,  each  abont  an  inch  long,  wbioh  ponetrate 
llio  flork  lajer  and  snppwtt  tbo  lamp,  besides  eooneeting  it  to 
two  of  Ihi  floodttcton  of  oppoaita  polaritr.  A  lamp  may  be 
moved  Taqrnnidfer  bon  plMO  to  place  on  10011  •  board,  and 
iiiU  ataaool  inwnlljr  a*  omIi  place  ponolnla  a  ooa^o  of 
«iUm  aad  fi^t  ap.  If,  cf  oomm,  tho  puts  of  the  lamp  an  n 
bold  M  not  to  Uo  auag  ono  oaUo.  The  strip  for  walls  and 
tho  floadbb  oable  ara  oonstrueted  on  the  same  principle.  The 
wji^tm  ahoold  pioro  very  ascfol  to  shopkeepers  and  theatres, 
for  marquee,  street,  and  table  dcconilion.'--,  and  for  general 
advertising  parposes,  but  we  would  suggest  that  tho  company 
should  invent  a  trade  name  for  tho  portMHltar  tjpo  flf  okotliO" 
lighting  board  they  supply, 

London  County  Cnuiitil  Tramways. — .\a  has  already  been 
announctd  in  our  eoluniaa,  the  Loudon  County  Council 
purchaji  il  the  piece  of  oondait  track  exhibited  by  tho 
WoBiinghoaso  Company  at  the  recent  Tramways  and  l  ight 
RailwayH  Kxhibition  at  tho  Agricultural  Hall,  in  order  to 
make  uso  of  it  for  experimental  purpoieo.  This  has  now  been 
erected  in  the  London  County  CooBoil  tramway  yard  at 
Camberwoll.  It  is2jUft.  Ipas,  and  has  a  curve  of  90(t.  radiu;;, 
aad  a  gradient  of  1  in  It  is  built  on  a  scries  of  cast-iron 
jQiheo  each  set  on  a  concrete  bed  4ill.  in  thickness.  The  yokes 
on  placed  5ft.  apart  betwoan  oantiN,  and  carry  in  addition 
to  the  traok  laila  tho  two  slot  miU  iannbig  tbo  owfCMO  ct  tho 
slotted  ooodniL  Tbo  oondnit  hatvaen  tho  ia  oamtimunn 
tfaRmgfaotil>,aiidiBof  oonerelovitha4in.waU.  Vbooondnolora 
In  tho  oondnlt  are  of  L-iron,  sapported  on  oartbeowara  Inan- 
htora,  and  the  sectional  tiystem  has  been  adoptvd,  so  that 
only  tho  length  of  conduit  over  which  the  car  is  actually 
SMaii«h"UTO."  ThiakooooBpliahedlqrmeonioraiideotro- 


magnetic  switch,  which  is  closed  as  the  car  pasaca  on  to  the 
soctiou  and  opens  as  it  leaves  it.  The  conductors  are  placed 
side  by  side  in  tbe  oondait,  and  earrent  is  ooUeotod  by  a  flat 
plough  hinged  in  a  special  manner  beneath  the  car.  Tbe 
width  of  the  slot  is  \m.  The  car  is  equipped  with  86  b.p. 
motors,  controlled  by  a  magnetfo  blow-oat  controller  at  each 
end  of  the  car.  The  usmal  hand  brake  is  piondodt  as  well 
08  a  Newell  electric  and  magnetic  brake,  whiob  oonbines  the 
nsual  eltotric  brake  with  two  iron  aboea  which  are  magnetised 
and  lowered  on  to  Am  nil.  A  7<>kw.  500  volt  railway  gene- 
rator driven  by  a  gas  «B(ina,  lamparaiihr  Und  from  tho 
Westinghonse  Co.,  snpplieo  enrrant  to  the  Imo. 

The  Board  of  Trade  Regulations  as  to  Changing  Supply 
Pressure. — On  Monday  last  a  private  and  informal  meeting; 
was  held  of  the  represe  ntatives  of  the  companies  and  local 
authorities  supplying  electricity  in  London,  convened  by  the 
We.Htmin^ter  ICkctrio  Supply  Corporali  jn.  Tho  object  of 
tho  meeting  was  to  consider  the  reply  of  the  rresident  of  tbe 
Hoird  of  Trade  to  tho  deputation  which  in  -July  last  (soc  Th, 
EUclriri'in  of  July  27,  pp  G03  and  5M)  waited  upon  him  to 
obtain  an  alteration  in  clause  6  B  of  tho  Board  of  Trade 
Regulations.  This  clause  prescribe.^  that  no  change  shall 
l  ie  made  in  the  pressure  of  the  supply  to  any  premises  "  except 
with  the  consent  of  the  consumer."  The  deputation  proposed 
to  BubsUtnte  the  words  "  except  on  saoh  terms  and  conditions 
as  may  be  agreed  upon  between  the  undertakers  and  tho 
consumer,  or,  failing  agreement,  as  may  be  settled  by  an  arbi- 
trator appointed  by  the  Board  of  Trade."  The  companies 
represented  at  the  conference  were  the  Westminster,  Metro- 
politan, Chelsea,  City  of  London,  County  of  London  and  Brush 
Provincial,  Netting  Hill.  Bromplon  and  Kensbgton,  and  Ken- 
sington and  Kaigbtfibridge.  H  will  bo  nmambered  that  Mr. 
Bitahia  m   hia  otatod   that   flie  only  notioto 

(0  jMA  ho  h«d  been  referred  had  emanated  fma  the 
WoafadDBlBr  BhOtiicity  Supply  Oorporation,  and  flmt, 
in  piia  opinion,  "all  the  resioroaa  of  oivilisatloo  had 
not  been  oxhansted  ;  and  that  further  negotiatiooB  might 
remove  the  ditTicuUie!;."  He  asked  further  that  the  com- 
panies Ehoiild  give  him  some  more  details  as  to  the 
loss  to  the  CDiupjnies  on  the  "recalcitrant  customers." 
It  was  stated  that  out  of  a  total  of  ri,»O0  cuBtomei-.'s  of  tbe 
Wt-JtminHLr  company  only  10  persons  liad  ol'jfcted  to  tho 
chancre  of  pressure.  At  the  meeting  on  Monday  it  was 
arrau^^ed  lo  forward  a  further  letter  to  the  TresidL-ut  of  the 
Btiard  of  Trade,  and  ti  re<i»«^st  him  to  receive  anotlier  depu- 
tation on  tho  subject  at  an  early  date.  Wo  understand  that 
three-fourth.s  of  the  coiui/aiiiea  and  li>cal  autiiohtitts  in  the 
County  of  London  have  agreed  to  act  together  in  this  matter, 
and  tliat  tbe  remainder  are  alao  expected  to  fail  in  line. 


nnneB  or  bgiehtific  ahd  nianimna 

S00IET1K8>  &0. 

(T0-D4S,  FltlDAr,  Octotitr  iWt. 

PiiYniCAL  Socurrr. 
S  p.m.  Meeting  in  the  Rooou  nf  the  Cbemieal  Society,  Burlington 
Houae.  Ai^oili:  (1)  "Exhibition  u(  BxpertcMnt*  llluatmting 
Ceruln  l^beootuena  of  VUun,"  Dr.  .Shelford  HIdwnll,  P.K..H. 
(2)  "  On  tlie  Cuiicentration  at  the  Kidctrrale  in  a  Solutii^n,  with 
SiKxrinl  I{«fereui:e  to  tite  Liborntiosi  "f  Ilyilii)e«jn  liy  thr  Klek-'trn- 
lyain  ni  tt  Mixture  ol  Covper  Sulphate  &ad  Sulptuirie  And,"  by 
Ur.  J.&BmA  (»)"BleatMaMliv«nM<MaidOMM4iaPmpn%^ 
by  Dr.ltALeliMdt. 

Immviioii  or  Jonoa  BHenaaai.  * 
tfjm,  AaBii*l<km(alMittUBgattha  WiitaiBStBrMaw  BoliL 
SATUBUT,  oeteterflTtk. 

KoaTu-Biifr  Cdar  InrtTUTioiit  or  BmntisM  Ain»  HHimiuna 

/i.iii.  .\niiual  MeHiiiK  id  the  l,ei-ture  Hill,  l.itfmry  nail  Pliilu. 
itn[>hit'»l  S<k-i«ty,  \VMt;jale-rM.i>l,  Nr..v  i.il-  .i:  Tviit^  lnclu<leit 
iu  th"  1iu'iitm>«  of  tlie  •tetting  in  the  IVotiJent'*  AdtlrcM  •ad  a 
Paper  V.y  C.  i  1  loMS  ott  "  Tbt  Streii  iftodaoid  ia  a  CSMMrtiBg 
Hod  by  iu  Mutimi." 

'  Mvfmi  gooiafv. 

S  p.m.    Ordinary  0«ni<T*l  Mietlay  at  80b  ifaBefW4MHHnii  1fi»  whiB 
Dr.  J.  B.  M«cintyrc,  wiD  t«M  bb  PltsUaMitl  AMms. 
SATVBDAT,  Rev«fflb«r  3rd. 

lv»iiTtmoN  or  JirNinn  Knoinhds. 
}  f.m.   Vint  to  tb«  Luudon  liydrmalic  Vtntwe  Cu.'e  iyAU>u  it, 
'  lOniMiiMtiieet,  Weattoiutcr.  tPo>tpiiMd  (ram  Oaiokec  STtk). 
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THE  PARIS  EXHIBITION.— X.» 

(BT  OCH  BVtVlAL  COBBESWjJiDKNT.) 


The  great  success  of  the  exhibition  has  been,  undoubtedly, 
the  moving  platform.  In  alluding  to  it  brie&j  in  the  first 
article  of  thin  series  I  promised  a  technical  description  of  it, 
at  a  future  dat«,  and  for  the  preparation  of  this  description 
the  engineers  of  the  Cie.  des  Transports  lOlectriques,  the 
Weslinghonse  Company,  and  the  Hocicto  d'AppUoations 
Induatriollca  have  given  me  every  facility.  The  general 
appearance  of  the  platform  was  shown  in  the  two  illustra- 
tions (Figs.  2  and  8)  on  page  471  of  the  article  above  referred 
to,  and  the  same  article  included  a  map  in  which  the  route 
of  the  platform  was  indicated.  Its  length  is  slightly  over 
2  milea,  and  it  runs  continuously  in  the  closed  quadrilateral 
shown. 

Tho  three  platforms,  one  stationary,  one  moving  at  2|mile3 
or  .3  miles  an  hour,  an  1  the  third  at  o  miles  or  6  miles 
an  honr  are  supported  fome  23ft.  from  the  ground  on  a 


Fio.  68.— \  ii\v  in  ilovi.vij  TuTtMan  »bo>«  Bitxjn. 

girder  construction  seen  in  Figs.  68  and  59 ;  there  ia  no  gap 
between  them,  so  that  the  passenger  steps  from  one  to  the 
other  in  the  direction  of  the  motion,  and  if  nervous  he  can 
assist  himself  with  one  of  the  poata  placed  at  intervals 
along  the  edge  of  each  of  the  moving  platforms.  The 
awning  seen  in  Fig.  58  is  not  continuous,  but  only  at 
the  stations,  i.e.,  the  points  where  the  platform  is  acces- 
sible by  stairways  and  inclined  elevators,  for  there  are 
no  stopping  places.  The  motors  are  fixed  beneath  tho  plat- 
form, and  the  general  arrangement  of  the  driving  gear  ia 
shown  in  Fig.  59,  the  details  being  given  in  Fig.  CO.  It  is 
seen  that  a  beam  fixed  to  the  platform  rests  on  a  wheel 
geared  to  the  motor,  and  moves  forward  with  a  speed  corre- 
sponding to  the  peripheral  speed  of  the  wheel.  In  addition, 
the  platform  is  supported  on  either  side  by  rollers  moving  on 
rails.  There  are  in  all  about  180  6  h.p.  motors,  120  furnished 
bjr  the  Weetinghouse  Company,  and  GO  of  the  Alioth  typ«. 
Theserun  at  760  rcva.  per  min.,  and  the  driving  wheel  at  73 


•  Preooding  articica  appeared  io  T"**  SUelririan  of  July  20  and  27 
Augoat  3,  24,  aod  31,  SejjWmber  14  and  28,  and  October  6  and  12. 


revs,  per  min.,  corresponding  to  a  peripheral  speed  of  2  7 
metres  per  seoond  in  the  cane  of  the  larger  wheel  which  drives 
the  fast-speed  platform.  Tho  motors  aro  4  polo,  and  are  all 
connected  in  parallel  on  a  500-volt  continuon.s  current  circuit. 

The  followmg  additional  parlicalars  of  the  Aliotl  motors 
are  of  interest  :  — 

Armaturo— 67  •lotx,  67  coil*,  11  tunu  ptr  cuit. 
Diamctirr  of  wirf,  l'3ium. 
Four-polar  tcrifo,  wiudiiiK. 
FiaMn— Sprim  wiiwliri;,  220  lurui  j«r  |»>le, 
hiamvtvr  of  wire,  32uim. 

-,\rDiature  con   160  wallii 

ih).       wire    300    do.  hat,) 

Hilda   laO   do.  (bol.) 


ToUl  loM    580  walls 

Kloctrical  (fflriency  =  86'5  per  cut. 

InducliiTO  in  polV']>iec«ii  .Hvtl'    14.000  CO.S.  unit*. 

do.       ]rok«  cait  iroo)   7,000  do. 

do.        air-gap   6,300  do. 

do.        aruiatura  core   lO.COO  do. 

Altogether  the  180  motors  require  some  315  amperes 
normally,  tb<^'  current  rising  to  350  ampirea  or  400  amperes 

on  Sundays. 

The  enortjy  is  supplie<l  through  a  sub  station,  the  "  Wcst- 
inghouae  I'avilion,"   within  the  exhibition,  being  received 


KlQ.  SlQ.— UlNMAL  Cu»!lTiiri.TIO»  or  TUX  MoVI.ta  riJkTK>IIH. 

there  at  T>,000  volts  three-phase  and  25  '\j  per  sec.  from  a 
steam-driven  generating  station  at  Moulineanx,  over  3  miles 
lower  down  on  the  Seine.  This  sub  station  also  furnishes 
energy  for  the  exhibition  third-rail  elevated  railway,  which 
follows  thu  same  route  as  the  platform,  but  runs  in  an  inverse 
direction.  The  line  is  I  metre  gauge,  and  the  lliird  rail  is  an 
ordinary  Vignolea  rail  boltiJ  down  to  creosote  !  wooden  blocks  as 
insulatorp,  the  track  rails  being  bonded  in  tho  ordinary  manner, 
and  resting  on  wooden  sleepers.  Groat  cre<lit  is  due  to  the 
engineers  for  having  the  line  ready  for  tho  opening  of  the 
exhibition,  as  a  great  part  of  tho  material  and  plant  for  it,  as 
well  as  for  the  moving  platform,  sub-stations,  and  the 
Moulineanx  works  was  lost  in  the  "  PauUloc  "  on  its  way  to 
the  exhibition.  The  lino  has.  several  sharp  gradients  and 
curves.  There  is  a  frequent  service  controlled  by  a  complete 
system  of  automatic  block  signals  on  the  Tinimis  system 
supplied  by  the  W.  K.  Sykes'  Interlocking  Signal  Co.  Each 
train  consists  of  a  motor  car  and  two  trailer»,  the  motor  car 
being  equipped  with  four  32  u.p.  motors  and  a  series  parallel 
controller. 


Google 
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For  the  moving  platfomi,  the  motor  generator  seen  to  the 
right  in  Fig.  CI  is  employed.  It  conskta  of  an  850  ii.p.  three- 
shase  indaotion  motor  (the  largest  jet  built  by  the  Wenting- 
house  Co.,  and  probably  the  largest  induction  motor  at 
present  existing),  receiving  the  three-phase  current  directly 
at  6,000  volts,  coupled  to  a  GOUkw.,  .160  volt,  8-pole, 
shunt-woand,  continuous-current  generator.  This  set  runs  at 
300  revs,  per  min.  Nine  area  in  series  on  the  &0O-volt  mains 
light  the  platform  in  the  evening.  For  the  railway  two 
rotatory  converters  are  employed,  one  of  which  is  also  seen  in 
Fig.  61.  These  are  »ix-polar  and  are  started  by  small  induc- 
tion motors.  They  arc  compound  wound,  each  develop 
450kw.,  and  runs  at  600  revs,  per  min.  As  the  converters 
supply  current  at  5S0  volts,  thre«  ITOkw.  stationary  trans- 
formers— connected  in  mesh  oa  the  three-phase  mains — 


Flo.  6?. — 5,000  VotT  Sn-rrrHBCvRD  w  St  B-!irATI08C. 

reduce  the  pressure  to  380  volts.  Two  auxiliary  80kw. 
continuous-current  machines  are  also  provided.  They  are 
driven  by  induction  motors,  which  are  supplied  from  three 
lOkw.  6,000: '2'20- volt  transformers.  For  starting  up  the 
platform  generator,  these  are  first  ran  up  to  speed  and  supply 
current  to  the  large  continuous-current  set,  causing  it  to  run 
as  a  motor.  The  large  induction  motor  is  then  thrown  across 
the  5,000  volt  line.  There  are  two  switchboards  in  the  sub- 
station, one  for  the  high-pre.>i3ure  connection,  and  the  other 
board  for  the  low-pressure  distribution  and  parallclinf;.  The 
former,  which  is  the  more  interesting,  ia  shown  in  Fig.  62. 
The  arm  of  the  high-pressure  automatic  switch  when 
s%vitching  off  first  makes  a  vertically-downward  motion 
breaking  the  main  contacts,  and  then  falls  out  sharply, 
breaking  circuit  at  the  two  vertical  carbon  contact  plates  at 
the  top  of  the  switch.  Fig.  62  shows  the  switch  closed,  and 
in    Fig.   G5,   which   represents    the    switchboard  at  the 


Moulineaux  generating  station,  the  switch  is  seen  in  its 
"  off "  position.  The  latter  are  in  addition  fitted  with  a 
"  time-limit  relay  "  which  allows  any  amount  of  overload 
for  a  short  time,  adjustable  from  Oscc.  to  lOsec,  and  firom 
100  amperes  to  500  amperes. 

We  now  come  to  the  Moulineaux  works,  where  current  is 
generated  for  supplying  the  sub  station  just  described  as  well 
as  for  the  electrical  extension  into  Parii)  of  the  Western 
Railway  of  France  and  a  number  of  so-called  "  Tramways  de 
Pt'nc'lration,"  which  will  run  from  various  suburbs  into  the 
city,  being  on  the  overhead  trolley  system  as  far  as  the  city 
walls,  and  on  the  Diatto  surface  knob  system  within  Paris. 
The  Moulineaux  works,  which  are  3  miles  or  4  miles 
distant  from  the  exhibition  suli-sta'ion,  are  connected  to  it  by 
underground  three  core  cables,  there  being  gi-parate  cables  for 
the  moving  platform  and  for  the  exhibition  railway,  in  addi- 
tion to  the  one  r(i]uircd  for  the  Western  Railway  extension, 
which  has  a  sub-station  of  its  own  containing  three  rotary 
transformers  for  supplying  rj(X)- volt  current.  The  conductors  are 
llOsq.mm.  section,  and  the  diameter  of  the  cables  over  the  steel 
ribbon  armouring  is  l2om.  They  have  been  supplied  by  the 
Bertboud  Borel  Co.  and  the  SociOii'  des  Ti  K' phones,  and  are 
insulated  with  jute  and  compound  and  lead  covered.  When 
all  the  tramways  and  railways  have  been  completed,  the 
station  will  have  a  large  output,  and  by  then  nine  SOiokw. 


Fhi.  63.  — KmiMS-UooH  at  MuruMUfx. 

djrnamoa  will  have  been  erected.  At  the  time  of  my  first 
visit  last  July,  however,  the  engine  room  presented  the  appear- 
ance shown  in  Fig.  U9,  only  two  of  the  generators  being 
in  running  order,  and  a  thira  being  in  process  of  erection. 
The  engine  room  has  a  total  length  of  3T0ft.  and  a  width  of 
66ft.  The  machines  are  throe  phase,  mesh  wound,  and  are 
designed  to  withstand  a  load  of  l.OOOkw.  for  half  an  honr  if 
necessary.  They  are  of  the  standard  Westingbouso  type, 
with  moving  magnets,  similar  to  those  recently  described  in 
our  columns  in  connection  with  the  Willosden  work.^  of  the 
Metropolitan  Klectric  Supply  Co.  They  have  3H  poles,  and 
run  at  BJ  revs,  per  min.  The  alternators  are  driven  by 
direct-coupled  Dujardin-Corliss  triple-expansion  engines,  the 
cylinder  diameters  being  H  P.  22; in.,  I. P. ;(.'), ",,  in.,  and  the 
two  L.P.  cylinders  .SO^in.,  with  a2,'„in.  stroke.  Surface 
condensers  are  employed,  Seine  water  being  utilised  both  aa 
circulating  water  and  for  make  up  feed. 

Fxcitiition  is  provided  by  ttro  direct  coupled  Westinghoose 
sets,  each  generator  producing  l,0s7  amperes  at  12o  volts. 

The  switchboard  has  at  present  six  main  circuit  panels  and 
three  exciter  panels.  All  paaels  are  of  white  marble  supported 
on  a  wrought-iron  framework.  Each  exciter  panel  carries 
an  exciter-Beld  rheostat,  a  three-pole  main  switch,  a  main 
ammeter,  a  single-polo  automatic  cut  out,  a  pilot  lamp,  and  & 
set  of  plugs  for  putting  across  any  exciting-machine  circuit  a 
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voltmeter  for  paralleliog  purposes.  The  alternator  switch- 
boards  are  each  fitted  with  an  alternator-field  rheostat,  a  field- 


three  automatic  high-pressure  switches,  eaoh  of  100  amperes 
R.OOO  capacity,  three  ammeters,  two  ToltBMterB,  and  pilot 
lamp.  The  main  voltmeters  are  oonoaoted  across  the 
secondaries  of  small  reducing  transformers. 

The  field- circuit  switch  is  of  the  principle  so  frequently 
adopted  for  breaking  circuits  of  large  self-induction ;  the  first 
motion  of  opening  the  switch  puts  across  the  circuit  a  non- 
inductive  reoistance,  which  is  left  acroM  the  field  terminals 
after  the  switch  is  fully  opened  and  the  exciting  circuit  cut 
off.  The  main  automatic  switch  has  been  already  referred  to 
The  "plunger"  switch  has  also  been  speciMly  designed  for  high* 


Kno:rr  Viiw.  Back  Viiw. 
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Kio.  66.— SwrrcHBoiBO  at  MoritxtM-x  Wobiu. 
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circuit  switch,  a  fitld-circnit  ammeter ;  and  for  the  alternate-  1  pressure  polyphase  work;  the  hand-lover  alone  is  in  front  of  the 
current  main  h«gh-prosBure  circuit  one  "plunger"  switch,  ]  board;  aU  " live "  contacts,  connectionj>, ic,  are  behind.  The 
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eontaets  are  of  tke  Hock-jt  and  plug  form  :  the  socket; — in  this 
case  six — are  arranged  in  a  circle,  and  are  connected  to  their 
rcgpoctivo  machine  ard  main  conductors.  The  plugs  are  fixed 
at  the  extremities  of  a  C'tar  or  spidtr,  and  are  connected 
together  in  pairs,  so  that  a  double  break  is  given  to  each 
circuit.  It  is  actuated  by  a  rod  which  passes  through  the 
marble  panel  connoDting  one  end  of  the  operating  lever  with 
the  centre  of  the  star  carrjing  the  plugs.  Fig.  Gl  shows  a 
similar  switch,  but  with  eight  plugs  and  sockets  instead  of 
six,  it  bein;;  the  pattern  cm)'loycd  on  four-pole  tvo- phase 
circuits.  The  plugs  us  they  arc  pulled  out  of  ihe  .sockets  form 
a  partial  vacuum,  into  which  the  air  rushes  as  the  plugs 
leave  tho  sockets,  the  tush  of  air  extinguishing  the  arc. 

Klectric  motors  are  u^ed  for  various  purposes  about  the 
wot ks— for  centrifugal  pumps  drawirg  water  from  the  .Seine, 
for  power  in  repair  ehop.°,  Ac. 


\ 


Fkj.  66. — BolLCS  Uol'BI  AT  MuCUHKArX. 

The  builer-bouFe  (Fig.  66)  is  situated  alongsiae  the  engine- 
room :  its  si/.c  is  370ft.  by  GGft.  There  are  "11  comi-tubular 
boilers,  by  Messrs.  Meunior,  of  Lille  ;  each  has  a  heating 
surface  of  '2,10'J  »\,  ft.,  and  works  at  a  pressure  of  IGOlb.  per 
square  inch. 


THE 


ELECTRIC  TRAMWAYS  OF  THE  LONDON 
UNITED  TRAMWAYS  CO. 


Two  years  ago  {The  VAtrtrician,  Vol.  XLl.,  p.  786)  we  pub- 
lished a  map  showing  the  lines  of  horse  tramway  owned  by 
the  London  I'nited  Tramways  Co.,  which  it  was  proposed  to 
convert  to  electrically -operated  ones,  as  well  as  some  exten- 
sions to  their  lines  which  would  be  worked  by  electricity  from 
the  outset,  mnce  then  some  modifications  have  been  made 
in  the  original  plans,  the  opposition  of  the  London  County 
Council  to  the  overhead  trolley  having  been  to  some  extent 
overcome,  and  alterations  having  been  made  in  the  routes 
from  other  causes.  The  company,  under  the  able  manage 
mcnt  of  Mr.  -J.  Clifton  Robinson,  have  been  most  active  in 
putting  up  their  overhead  system,  reconstructing  their  track, 
and  completing  their  generating  station,  and  it  is  anticipated 
that  by  the  end  of  the  year  electric  cars  will  be  ranning.  In 


fact,  were  it  not  for  difficulties  with  tho  Kow  Obserratory 
auUjorities,  horse  traction  might  almost  have  been  superseded 
already  on  a  considerable  portion  of  the  company's  lines. 
According  to  the  act  authorising  it  to  constroct  electric  tram* 
ways,  the  company  is  obliged  to  lay  its  lines  and  return  con- 
ductors in  such  a  way  as  not  to  interfere  with  the  work  of  the 
observatory,  the  ]k>ard  of  Trade  being  (he  arbiter  as  to  what 
can  be  reasonably  demanded.  A  couferenoo  between  repre- 
sentatives of  the  Itoyal  Society,  the  Hoard  of  Tra«le  and  tho 
company  will  be  held  on  October  31 ,  when  it  is  to  be  hoped 
that  all  differences  may  be  amicably  settled.  Including  "  light 


Viaw  Of  Ksoisi  KooM  at  Lusdon  Ustto  TaAnWAX*  t;o.'»  Pownt  Uoiai. 

railways,"  there  will  eventually  be  over  30  miles  of  track 
electrically  operated.  One  power  station  now  being  built  at 
Chiswick  will  supply  the  whole  line  with  electrical  energy, 
partly  direct  and  partly  through  two  sub-stations. 

The  illustrations  in  this  article  show  the  present  state  of 
the  undertaking,  and  we  reserve  a  full  description  of  the 
system  for  a  future  occasion.  The  site  at  Chiswick  occupies 
4  acres,  a  large  part  of  which  is  devoted  to  car  sheds.  In  the 
engine  room  tho  erection  of  two  continuous-current  sots  is 


I/>5D05  Cmteu  Te.ijiwais  Lo.'s  LAil  Siiiais. 

practically  complete.  Each  of  these  consist  of  a  750  u,p. 
vertical  cross-compound  Allis  engine,  and  each  of  these  engines 
drives  two  250  h.p.  B.T.H.  generators  mounted  on  the  crank 
shaft  on  either  side  of  a  heavy  fly-whecl.  Originally  it  was 
intended  to  run  the  lines  on  the  three-wire  system,  but  now 
these  generators  will  be  run  in  parallel.  They  supply  current 
at  50O  volts  directly  to  the  line,  and  a  5,000  volt  ^ree-phase 
generator  dovclopmg  500kw.  is  to  be  put  in  which  will 
generate  current  for  the  two  rotatory  transformer  sub  stations. 
The  condensing  plant  includes  surface  condensers  and  cooling 
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towers.  Aa  seen  in  onr  illaBtntion,  yerj  little  bas  now  to  be 
done  to  the  boiler  houFe,  the  Haboock- Wilcox  boilers  with 
Vic&rs  automatic  stokers  being  already  erected.  A  chain  coal- 
conveyor  Bnpplies  coal  to  the  Tmnkera  and  removea  the  ashes. 
The  chimnej-  ia  of  steel  plate,  and  not  of  brick. 


Boujiii  Room  ax  Lomwx  I'sitid  Tiuuwat  Co.'*  Powib  Hocsk. 


The  line«  are  doable  track  almost  throughout,  and  are  snp- 
ported  from  span  wires  attached  to  ornamental  posts  on 
edge  of  the  footway.  One  of  the  sharpest  carves  ia  at  Yoang's 
Comer,  Chiawick,  shown  in  our  illustration,  where  the  line 
from  Sbephord'a  Bush  meel.s  the  main  line  running  along 
High-road,  CbiHwick.  When  completed  the  whole  system  wiU 


Tocaa'B  Coaaaii,  CHttwic  K. 


extend  from  Shepherd's  Bash  and  Hammersmith  in  the  east 
to  Honnslow  and  Uxbridgo  woatwatda,  and  aa  far  as  Hampton 
Wick  in  a  southerly  direction. 


The  Opacity  of  Ink  to  Rbntgen  Rays. — It  ia  stated  that  tm  a 
reenlt  of  experiments  made  by  Signor  Brigniti,  of  the  State 
Archivca  in  Itome,  ho  finda  that  ink  ia  very  opaque  to 
Huntgen  raya  if  it  contains  red  lead,  cinnabar  or  ultra- 
marine 


THE  PARIS  METROPOLITAN  RAILWAY.  .*' 


After  years  of  di^cu-vion,  the  Paria  municipal  authorities 
decided  four  years  ago  to  build  an  underground  mttropotitan 
railway.  It  was  originally  propcsed  that  thi.s  railway  should 
be  narrow  gauge,  it  being  suggtsitcil  in  some  qu^rttr^  that 
tbi^  was  for  p<]litic.al  reasons  to  ensure  its  imlependtnce  from 
the  State  railways,  which  are  of  standitrd  gtuzo.  In  any  case. 


Statiox  with  VaVLTSO  ItuOK. 


in  the  act  aulhorifing  the  Paris  municipality  to  build  the  line 
it  was  specified  that  ^t^ndurd  ;^'>uge  should  be  employed  M 
well  as  that  iho  maximum  nidth  cf  the  cars  overall  sboold 
be  7ft.  lOlin.,  ani  the  clearance  kelweeu  the  car  and  the 
tunnel  wall  at  Gft.  above  the  reih  '.'Tin.  However,  at  one 
place  at  Uasl  the  tunnel  ia  so  low  that  ordinary  rolling  atoek 


TkAis  Df  TMS  HiVnL  M  Villi  Statioh. 


could  not  go  through  it,  aa  an  examination  of  the  above  illuatra- 
tion  will  phow.  rotil  recently  Paria  has  bad  to  rely  almost  en- 
tirely on  ita  omnibua  and  tramway  service  and  the  "  Ceiutare  " 
railway  which  corresponda  more  or  lesa  to  our  Outer  Circle 
line  in  Ixindon.  The  Metropolitain,  when  the  whole  ayatem 
is  complete,  will  croaa  Paris  at  aevoral  placer. 
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The  seotioDB  rGoentlj  opened  are  shown  hy  the  thick  tinea 
in  the  map  below.  The  lenf^lh  of  these  is  abont  7  mile?,  and, 
aa  seen  by  the  two  sectional  drawings  on  p.  1 2,  the  crown  of 


drawing  of  the  standard  section  of  tannol  employed.  On 
sharp  curves  tlie  walls  are  carried  oat  farther.  The  usual  con- 
struotion  adopted  at  stations  ia  a  vaulted  tunnel,  the  height 


Map  Showiso  Rock  or  RjkiLWAT. 


the  tnnnel  is  only  a  few  feet  below  the  roadway.  In  one  place, 
near  the  Bastille,  it  emerges  into  the  open  air  and  oros^ies  a 
canal.    At  this  point  there  are  several  sharp  curves,  including 


of  the  vault  above  the  rails  being  about  IGft.  Some  sta- 
lionp,  however,  have  iron  roofing,  with  brick  arches  between 
the  beams,  which  conslructiun  we  also  show  in  section. 


TCaSIL  AT  EXTBASCI  TO  HuTIL  DC  ViLLt  StATIUit. 


Placi  OS  LA  Bastuxi  Stahux. 


8  double  one  only  IGSft.  radius,  otherwise  the  shortest  curve  Is 
250ft.  radius  and  the  steepest  Rradient  about  4  per  cent.  At  the 
terminal  stations  the  trains  are  brought  round  a  loop.  The 


One  of  the  conditions  imposed  by  the  municipality  on  the 
contractors  ii  that  the  view  across  the  open  spaces  and  streets 
must  not  be  obstructed  by  any  covered  entrauoe  to  the  station^!. 


r 


S 
I 


DoustE-ConROixn  Uoron  Cab. 


two  parts  of  the  station  are  joined  together  by  a  semicircular 
piece  of  single  track,  laid  in  a  narrow  tunnel,  the  radius  at 
this  part  being  about  100ft.    On  p.  12  will  l>e  found  a  scale 


Consequently,  a  station  is  only  indicated  at  the  surface  by  a 
board  placed  above  a  flight  of  stone  steps.  Lifts  are  unneces- 
sary, as  the  depth  of  the  rails  below  the  surface  varies  only 
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from  20ft.  to  25ft  On  this  account  also,  aooommodation  for 
booking  oflicss,  <ScOf  if  aomcwhat  limited  ai  regards  bead- 
room.  Tbo  statioo  «t  Um  Place  de  L'Etoile  is  an  exception 
to  Um  otbezB,  as  hue  »  number  of  lines  mee^  so  that  some 
ars  neoasssiy.  Hen  slio  »  iub-stoiion 
'and  Hfls  an  beioc  anetod  to  eonaMt  th* 
I  vbieh  pass 


Two  palteroB  of  nokw  esH  an  employed,  some  with  staftla 
controllers  and  otbeia  witii  ooBtrallets  at  each  end,  as  shown 
on  page  10.  LoeomotiTCB  have  not  been  adopted,  each  train 
consisting  of  one  motor  car  and  two  trailers.  The  motor 
cars  are  equipped  with  two  120  a.p.  Wastinghonae  motora 
with  laminated  field  polsa  and  alol-woand  annntues.  Bpedal 
•ttantioQ  hai  baoB  pM  h)  tba  vontilalioB  batti  of  tha  nagnata 
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In  eonstmotia^  the  track,  ordinary  Vignola  nila  hava  baan  and  aimataa»  ao  that  tha  awtan  aaa  ba 
empbyed,  woigfaing  lOSIbe.  per  yard  ran  and  in  kngHM  of  loadad irfflimli^.  AapyMf  iMtitaof ttaniotoilatia>tho 
fOlL  Tba  ttwd  rail  for  taking  the  enn«nt  to  tha  canit  a  Uadiag  of  tba  aanatmo  ooili  la  laid  in  grooves  is  fba  om. 
dooMahaadid  nil  weighing  791b.  per  yaid.  Tha  track  lula  Tha  eoataollaii  an  of  tha  aalca'panllel  magnetie  Uow.oal 
are  laid  on  metal  sleepers  7ft.  2io.  long,  with  about  32in.  be-  {  pattern.  In  tha  roof  above  the  drivcr'a  platform  is  an 
twasn  esntras,  and  every  fourth  sleeper  is  2in.  longer  on  the  !  automatic  circuit  [breaker,  and  also  a  toggle-joint  fuse  box 
Inner  end  in  order  to  carry  the  support  of  tbe  third  rail,  which  carrying  a  copper  wire  fuse  which  is  repluceablo  in  a 
is  a  oasi-inm  oliair  carried  on  two  iron  pi  na  fitted  to  an  iron  i  moment  if  burned  out,  and  which  may  he  easily  removed 
' —  Ihia  li  inanlatsd  bgr  picfand  woodan  UooIb.  |  U  it  ia  daafaad  to  open  thaaireBitintbsahaaDsaolthadrivat, 


Digitized  by  Google 


12 


THE  ELECTBICIAK,  OCTOBER  26,  XWL 


A  Warta  lightniiif;  arrester  is  placed  alongsU*  Um  fase  box.  Seine  A  plan  and  section  of  this  are  given  on  paj^e  11.  II 
of  the  ordiniuty  form  for  ears.  All  tbc  Bbo\c  apparatus  ia  of  will  contain  three  batteries  of  six  boilers,  one  l,50Jkw.  con- 
WestiiighoiiBe  manufactaro,  but  the  air  brakes  are  of  French  |  tinaoua-current  generator  which  will  prodnee  current  at 
nuto    Thagp  are  made  by  Soulerin,  of  Paris,  and  air  com    €00  volts  for  direct  supply  to  the  line,  thcM  l|fiOOJnr> 


Sr..  TMN  <it'  StaTI'iS  wim  IllOM 


jWMrii  and  molon  an  tunuahed  bj  Amelia  and  lienand, 
alao  of  Farlt.  Tboaa  moton,  of  the  rabeiioal  imBdad  tne, 
^reared  to  the  otnapuMaor,  irbieE  baa  two  CfUnoan 


i>Od&g.  apart,  and  suppliaa  ab  to 


nSob 


tbree-pbaae  dinot 
awienk  at  5,000  TCttlh 
ttwtl^acliotetoqr 


■laofB 


Uuaa-i 


Oovracnox 


AiaiTAti  AMI  IlBPaMVKB  Fuma  at  Oari  m  Iam  Statwii. 


of  flu 


fbrm. 


b  ksvt  at  abinit  6Slb.  per  aqaan  iBflih. 
bjniaaai  of  tm 


Tba< 

<;ontaet  to  tbo  third 
tWb  Aoat  of  the  ordinary  double-link 


I  ontont 
raifia 


oae  al  the  SfaMa  da  L'Etaila  MBtoia  atotiooarj  traoa- 
fomun  and  xotatofj  eonvactank  flia  latlic  MMatahw  batan 
supplkdwHli  ewNBt  ailSO  Toltahoni  fha  feRmmr  nd  ha^ 


an  aegregate  ontpot  on  the  oonttnoous  current  aide  of 
l,000¥ir.  at  GOO  volts.  Thera  will  also  bo  two  batteriea  of 
2i(0Tadair  eelb  with  a  capacity  of  2,000  auipure  hourit  at  a 
ooa-hoiir  discharge.  These  are  placed  in  separate  rooms  to 
the  tnnsforniing  plant.  Tiio  lifiR  in  the  buI>. stations  will 
be  hydraulic,  l)Ut  the  purnps  for  thi'iu  will  be  electrically 
driven. 

The  linn  is  leased  to  n  coisipany  by  the  municipal  aiithori- 
ties,  who  recc'ivo  u  royalty  on  the  fares  coUt'etwl.  (  oMtrary 
to  the  practice  on  the  Central  London  Itailway  there  are  two 


ttM.1  or  rtCT 


ba 


Cn-Ttox  or  Standard  T^'Xiceu 


iaitfll  m 


balaiigiigto 


ii  CQKent 
Nations 
iaMag 

near  the  Qara  da  Ljom  ^nninos  on  (ba  banka  of  the 


baiog  up^ied  to  tba  Um  fram 
too&raoDpaiiVi.  Tba 


Accident  on  the  Paris  Mitro{iolitan  Railway.  — .\  seriooa 
collision  ociumd  on  TriJay  morning  close  to  the  I'laco  de  la 
Concorde  station  of  tin  i'aris  Metropolitan  Hailway.  The 
line  ii  worktJ  on  the  automatic  block  sytftom,  and  coullictin^' 
accounts  are  givi  n  o-s  to  the  precise  cnusi'  nf  the  acciilent. 
The  true  explanation  appears  to  ba  that  a  tram,  which  was 
being  brought  to  a  standstill  outside  the  station  in  n  sp^nseto 
a  signal  against  it,  tiaoked for  several  yards,  presumably  owing 
to  a  failure  of  the  biakaa  to  act  promptly-  when  endeavouring 
to  stop  the  train  on  an  np  grade.  lo  backing  it  entored  the 
section  whicli  hail  been  already  signalled  clear  to  the  train 
followiqgi  and  tbia  train  luahed  into  the  one  in  £ront  witb 
considoHiUa  cna.  Tba  driver  of  the  hinder  train  and  one 
of  tba  janwgari  were  lecioaalj  injncad  and  aannl  otbam 
um  «nt  «Dd  bn;iia4. 
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Cii  pl«*  of  tnj  of  til*  asihinaoiiUoiKd  wetki  cu>  be  b*d  bom  Th^ 
Klrttrieiait  OBc*.  poM  Irac,  ou  r<c«4|it  of  iiabUtbxl  prtee. 

"  Die  Atinwphnmdie  ElektrieiUt  ihr«  VerUteilung 
trad  WiihnelwiBUelMB  Umehaa."  By  0.  Idabmmr. 
(Ballt«& :  WUbehB  Kmpfk)  S  nurka. 

"Tt*  BlMiluutiail  World  Poek«t  Dkry  tuid  Year 
Book  for  1901."  (UaachMtw :  Bmnott  &  Ca)  til.  net. 

••H^h-Spced  Steam  Ed^hm,"  Br  W.  Norri^  and 
&A.BI(wipii.  (Loodmi:  P.&King&Son.)  lo^.cl. 


ILEOIBIGRT  WOm  AGOODIITB. 


Cimterbury  Municipal  Electric  Supply  Works. 
Dating  Jrotn  Febmary  last  yaw,  the  ftccotintfl  of 
the  Canterbury  uinuicipal  electric  supply  under 
taking,  analysed  in  oar  first  tabk,  cover  the  iirst 
year  of  working.  The  results  attained  are 
extremely  satisfactory.  Not  onlf  JiftTe  the 
interest  and  sinking  (and  rliirmi  imniiiitiii^ 
jointly  to  5-92  per  cent,  ot  tlw  mMn  eapital— 
been  met,  but  a  oaluiM  of  A408  taw  Imbo  cleared. 
DiKotiag  attanlioa  to  Ite  nf«no  loooaat,  it  will 
bs  seen  ibtt  the  WKt  of  MMaonv  bj  ia  tba  very 
low  gcnoratini;  costs.  At  I'OM.  Mf  udt  the 
ftijgregate  generatiug  ooiti  ad^iidl  hm  been 
associated  with  an  oatout  80  tlnue  th»t  of 
Canterbury  last  year.  All  the  MTsral  ilems  of 
generating  costs  present  uniformly  ezoellent 
figures.  The  managHinent  and  property  charges, 
representing  aa  thoy  do  &  fair  arorago  in  relation 
to  the  output,  and  the  load  factor  of  10-8  per  oent. 
are  very  creditable,  wwridviiig  ttiok  ttij  oMtiiNd 
daring  a  first  year. 

I'p  to  March  :il  last  generating  plant  to  the 
capacity  of  l.liOW.  bad  been  installed.  The 
capital  expfinditure  was  £82,416,  representing 
£216  per  kilowatt.  Of  the  total  borrowed  e*pitaJ 
of  £88,433,  £32,085  WM  niioi  Sl  S}  pw  flaot. 
and  £lbO  at  S  per  oent. 

Winchester  Electric  Licht  and  Power  Oa  (Ltd.) 

The  Winchester  undertaking  is  another  elec- 
trioity  supply  coQC«>rn  which,  like  that  of  Canter- 
bury, exbubits  rt  ally  excellent  results  for  the  first 
year  of  working.  CoDs-idr»r(>d  in  relatiou  with 
the  very  low  output  of  .^ij.TOT  units  soid  aud  a 
load  factor  of  but  7  25  p<>r  c<  Qt.,  the  costs  in 
general  may  be  considered  m  oxhibiting  bettor 
rciolU  even  than  those  of  Canterbury.  The  fuel 
dmfS  »t  Winchester  is  better  than  might  have 
been  tqpceted,  wliUo  the  other  items  of  gene- 
mtuf  COfrti,  H  Will  M  Vtm  oolleotiTe  management 
aiui  pnmrfy  ehuves,  an  MMtdiDgly  low  under 
the  oonffitions.  The  toM  ootta  figoio  of  a*8d.  is 
Jul  a  maiiy  under  iho  CMitgo  taloo  vhioh 
oblaiBW  ia  company -ownai  aMioBi  of  aiiiiiUr 
ontput  in  1888. 

Comparing  Wioehesler  with  Canterbury  tlie 
difference  in  the  relation  of  the  output  to  the 
plant  capacity  inu.st  be  nolicod.  In  the  former 
the  units  sold  per  k  c.p.  lamp  capicity  of  plant 
installed  were  i:  05 ;  with  tha  latter  concern  the 
units  sold  were  b  J  '>  per  8  o.p.  lamp  capacity.  Un 
the  other  hand,  tb«j  outlay  in  eapitel  per  kilowatt 
installed  was  £102  at  WinebMtv  ooaifared 
with  £216  at  Canterbury. 

After  paying  interest  charges  to  the  e^ctont  of 
flSTand  £l:!7  to  the  ccntrnctorsfor  the  mainten- 
ance of  the  ■fliLlion  the  net  halaDCij  for  the  year 
was  i'2«:^0.  Of  this  sum  i'lil  was  written  off  for 
the  reduction  of  preliminary  expenses,  the 
nmaiiidflr  beisg  abiocfaod  by  a       p«r  oonlu 
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OAPITAL- 
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BMALL  ISOLATED  lUOTBlCITY  WOBKS. 

An  importoat  ooDxidemtioa  tffMliBg  Um  dmralofOMDl  o(  th» 
•Uokio  supply  indastry  in  the  UaiM  Ktagibia  la  Um 

•ttftod*  Adopied  by  eonsnlting  electrical  engineera  lowanis 
ths  MiwUoo  of  separate  supply  worki  in  iodividual  areas  each 
oon trolled  by  ita  own  local  antbority.  We  hava  frequently 
toBohad  spoil  thii  ^vartioBi  luwa  oallod  ittiPtiMi  to 
ill  IwariBg  both  npoB  the  doebrieal  faidiutpy  waA  tifta 
national  industrial  dovelopment.  I'ut  wc  are  indoood  OBOO 
more  to  notice  this  matter,  partly  on  aeooaai  o(  Iko 
largo  increase  in  the  number  of  quite  Rnali  oholiki^ 
supply  works  throughout  the  eoulqr  doilflf  tto  pHk 
year  or  two,  and  partly  thron^jh  some  tmnarll  OBaboditAbr 
Mr.  (.'.  a.  VstiKV  iWii.'ivv  in  an  artiolt'  on  "  MI^-otlbH^  8fl|(l^ 
for  Small  Towns,"  which  wo  published  in  our  hat  lane. 
Mr.  VuBY  BaowM  advanoea  the  following  views : — "  It 
is  perhaps  too  late  now  for  ao  alteration  ia  the  Iav  with 
n  speot  to  the  granting  of  proTtrional  orders,  bat  Iho  writer 
i-"  r'lrnily  o(  th<  npininn  tint  if  i  r»cli  town  and  distriot  WM 
ongiually  made  the  owner  of  the  right  to  anpply  electrieify, 
and  givoB,  aay,  fin  jiMt  ia  iMA  to  make  up  its  mini 
to  aopply  under  statutory  powers,  and  if  nothing  waa 
done  to  carry  out  thoso  oMi^'atiuna,  to  transfer  the  eon- 
cession,  eiLlior  l)v  auction  or  iiy  .^otne  t'lualiy  couvcniont 
araaoa,  that  there  ia  not  a  town  or  diatrict  ia  this  oountry 
wUflh  Bwdd  Bo4  bo  ofMMtiBK  bb  alaoliielty  fpocfai  at  tlw 
present  day."  With  regard  to  these  remarkable  views,  we 
may  say  in  the  first  place  that  wc  sincerely  hope  that  it  is  not 
"  too  late  for  an  alteration  in  the  law  with  respect  to  the 
giaating  of  pcoriaional  orden "  —  aqwaiaily  to  loeal 
anthoritiw.  Bat  wo  do  not  look  for  oaah  atttnllaa  as 
>f  r.  Vknkv  Bhown  appears  to  desire.  We  look,  on  the  contrary, 
for  legislation  which  will  restrict  rather  than  extend  the  period 
daring  which  a  hjcal  authority  with  a  dog-in-the-mangor  policy 
oaa  legally  pretend  to  be  making  np  its  mind  about  local 
eleotridty  supply.  To  ooatand  thrt  ao  toag  a  poriol  ac 
five  years  of  municipal  minfU  I  nnrertniiity  ii  e':'<ential  OB 
ill  U.11  desirable  in  the  pubho  intureslti  i.-i  rvnily  prtiposterooa. 
We  look  also — contrary  to  Mr.  Vkskv  IJbown  again — for  a 
change  in  Ipgialation  which  will  diminiah  lathot  than  angmant 
tho  Bonbor  of  heal  BBthotitiN  in  ttie  UBltod  Ktogdoa 
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which  will  bo  able  to  acquire  power  to  erect  separate 
eleetzioU;  works.  Diminution  in  ibis  number  of  local  saklio- 
iMlM,  ot  eonm,  vonld  mkmaBj  bs  sflaolad  bj  trus- 
Ibnlnf  the  right  to  obtain  powers  from  the  iminllcr  to  the 
Isrgsr  local  authorities,  in  auoh  a  manner  as  to  foster 
an  increase  in  the  area  and  population  supplied  from 
esioh  sapmUa  slflotciioltr  worlnL  TIm  jgnami  tendsnoj  to 
snot  K  sspKsto  supply  slstton  <b  esoh  litHs  villags  saiilaiBlst 
ifl  injuriouK  to  the  indnstriiil  ivelfare  of  the  country,  and  in 
the  long  mn  it  vUl  pruve  highly  iujarious  also  to  the  best 
intsiestB  of  deotiical  indastry.  This  ia  all  the  more  manifest 
when  Mgaid  is  paid  to  the  cliums  which  ai«  famqg  advanced 
on  Mnlf  of  mik  mnnioipal  works,  and  an  Mng  largely 
recognised,  that  these  works  are  to  be  prottcteil  from  compc 
titioQ  from  i  adependent  concerns  capable  of  eupplyiug  in  a 
cheaper  and  better  manner.  Protective  policy  extended  to 
petty  areas  is  not  noosssadfy  P*H7i  ^  i*  Ukalj  to  be 
stupendous,  in  ita  natfona]  issues. 

Not  merely  politicians,  however,  with  a  mania  for  carrying 
mnnictpalieation  to  its  utmost  Uuuli>,  but,  iu  a  lesser  degree, 
Um  sOBsnUlaf  OlgfaMars  within  the  very  doors  of  the  electrical 
poieaAWt  an  ■HponiiUo  lor  tba  modoia  tsndsnflj  lowaids 
Inenass  hi  the  nambar  and  eomspoiidtng  deereass  in  tbe 

ai/o  of  electricity  supply  works —this  procoes  of  fractioning 
which  we  have  been  dMocibing.  Ualf  a  ioaf  is  better  than 
aobnad;  mna  imaU  alioo  if  pfafsraUa  to  nothiag;  and 
whore  the  nnmber  of  clamourors  for  jobs  5s  far  in  eioesa  of 
the  number  of  jobs  available,  there  in  much  ihit  ia  potent  in 
human  nature  to  urge  each  individual  to  aci^o  each  small 
Icaotioo  of  a  Isgitimate  job  and  make  it  his  own  exolttsivelj, 
whansfSF  It  eorasf  iritfaia  Us  rsaoh.  Wbsn,  far  aaanple, 
n  <-:irqii!tini-T  pnf;incer  In  B  cnmrirr.^-vefy  email  way  of 
buiiiuu£8  ia  engaged  by  the  local  authority  of  a  amall  town, 
bordering  upon  a  large  city  with  a  flourishing  electricity  workg, 
to  Ksport  00  ft  nhems  of  alaotrioi^  aupp^,  Us  pcotaaional 
inalinot  taUi  tSm  that  tids  auaU  town  fwnis  nataiaQr  a 
fraction  of  the  proper  area  of  the  ncighbonring  works ;  but 
bis  business  instinct  tells  him,  contrarily,  thai  if  ho  recom- 
mends that  the  town  be  merged  in  the  city  by  the  disposal 
of  its  pmiaional  oidec  to  tbe  kwgev  ooneacn,  he  viil  be 
pwd  no  nun  than  the  (bw  gninaas  for  his  rspoct,  and  will 
lo^e  the  nsTinl  oommi^sion  upon  the  coet  of  erecting 
separate  works.  Knowing,  or  shrewdly  sospeoting,  as  in  the 
msjofitjr  of  oases  th«  Mltinsar  venU  do,  tbat  the  local 
anthootgr  sngaghig  bim  means  to  have  its  own  slectiieilgr 
worlts  wlutswr  ho  may  advise,  it  ia,  perhaps,  too  mneh  to 
expect  of  human  nature  thai  the  nmn  would  refuse  to  allovless 
wise  counsels  to  prevail  than  those  wktcli  his  knows  to  be  the 
bsai.  He  can  hardly  be  expected  to  throw  up  a  job  merely 
beoanaa  Us  oiiania  do  not  wish  to  hftw  it  oariied  out  in 
the  most  mHUudiorj  manner.  KeTscthebas,  m  Ifalnk  fiiat 
consuUing  engineers  arc  often  largely  to  blame  for  not  calling 
the  attiention  ot  their  clieuis,  in  the  first  inst^oo,  to  the 
superior  merits  of  a  scheme  by  whicih  they  vould  obtain 
elMtric  supply  mm  ehea^y  and  often  more  aeeorely  from 
existing  larger  works  in  ttie  neighbourhood.  The  technioU 
iwpects  of  the  iiuestion  cannot  be  supposed  to  preaent  thom- 
selves  to  the  non  teohnioal  mind  of  even  an  unbiassed  town 
oooncillor,  and  it  is  the  duty  of  tbe  consultant  to  see  that 
those  he  is  adnsing  are  at  the  outset  presented  with  a  clear 
statement  of  tbe  true  diaraeter  of  the  problem  and  its  best 
soiation. 

Those  whose  mental  purview  is  unable  to  grasp  the  broad 
and  iu  esteadiag  oniltacB  of  fheqaestton  we  an  eonsidetlBg, 

have  sometimes  criticised  our  strong  expressions  of  opinion, 
on  tbe  groond  that  they  do  not  consider  they  are  quite  justi- 
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tied.  "  \\"hat  maticrs  it,"  they  eay,  "if  every  iittlo  village 
and  hamlet  in  the  oountiy  does  happen  to  be  provided  with  ita 
omi  small  electrieifymikBin  ft  oomigatefl  baa  died  or  disossd 
bam  ?  The  works  have  cost  Iittlo ;  T^-ill  havo  done  :iof  .^;}iing 
to  justify  their  existenoe  in  the  few  years  of  their  life  .  and  thoy 
can  be  said  for  something  whenever  a  better  electric  supply 
is  a\-iulable  in  the  neighboorbood."  AU  this  sounds  my 
phtnsible ;  but  it  is  newrlbsleas  fikOaioloas.  Bsyond  qoeslian, 
thf-re  h  no  objection  to  Iho  mere  existence  of  a  st-eam  driven  or 
gas  driven  dynamo  in  a  buro,  in  aoy  village  or  .small  town 
where  such  a  form  of  electric  supply  can  be  made  to  pay.  The 
mischief  is  not  in  tbe  works  themselves,  but  in  the  Tsated 
interests  vUdi  tliey  represent.  It  is  in  saeh  tested  interMti 
as  iLese,  firmly  i^slablished,  that  the  nrr  i.'  r  and  fuller 
duvelopmeot  of  electricity  supply  in  tho  future  wili  lueel  with  a 
formidable  obstacle,  comparable  with,  or  perhaps  even  greater 
than,  the  obstaoie  whioh  the  early  der^pment  ol  elaotrie 
ligbtiag  ia  thb  eoonlry  enoonnterad  thmmgh  lbs  tssM 
iiitcrostK  in  gasworks.  History  is  merely  repeaUng  itself,  with 
this  difference,  Uiat  tbe  enemy  is  now  a  traitor  in  the  electrical 
camp  bstsad  of  BD  ftvowwl  loe  onlside  of  it. 


CONTEMPORABY  ELECTRlOIli  BOUMOI. 

[Compiled  by  E.  E.  Foi  fiNien  D'Ahne.] 

f  ntjiftiii-  J  /ill/Iff. — AVhen  the  charge  of  a  body  is  incrcised 
beyond  a  certain  point,  a  diaruptivo  charge  takes  jdace  through 
tbe  siirrounding  inediuiii.  On  raisinj;  the  temperature  of  the 
body  to  incandescence,  tho  discharge  potential  ia  lowered,  and 
tbe  lowering  is  greater  for  ne|?fttire  than  for  positive  charges, 
llcnce  at  u  certain  difference  of  potential,  either  positive  or 
negative,  a  negative  charge  alone  wili  be  discharged.  Tlus 
is  the  unipolar  discharge  produced  by  heating,  and  J.  Stark 
offers  tbe  following  explanation  for  it :  At  the  surface 
of  the  glowing  body,  poeitive  and  negative  ions  are 
liberated,  partly  owing  to  the  high  temperature,  and  partly 
owing  to  tbe  ultra,  violet  light  radiated  from  the  body, 
Undectbalbrae  exerted  by  the  flhamd  body,  (heae iona an 
driftt  into  the  ana,  and  modaoe  ne  nafaaaa  iMflOMAuiHnly 
ofthalatlar.  ItllMhofri«iM|attTCirehaiBaaitem«atin 
ions  wQI  be  asnt  oat  with  the  gtaalar  foree^  and  ainee  their 
speed  is  greater  in  every  ease  than  the  speed  of  tbe  positive 
ions,  they  will  produce  a  greater  amount  of  gaseous  ionisation 
than  the  posilive  ions  would  in  a  .Mmilarcase.  Tin.t,  imisation, 
and  not  more  field  strength,  is  tho  determoiiug  factor  is 
shown  by  the  fact  that  it  a  carbon  filament  charged  to 
-  ICO  volts  is  confronted  with  an  electrode  at  -  5,WQ  \oIm, 
no  charge  passes,  since  the  negative  ions  cannot  leave  the 
glowing  filament,  fiut  a  discharge  passes  at  once  on  earthing 
the  eleatwdai 

[J.  .Stauk,  I'hiftU'd.  /.lUmkriji,  October  13,  1900.] 

litUiyi  in  \\'ir,fU»t  'J'cUifrofh^. — In  a  polarised  relay  tlie 
armature  ia  immediately  attracted  by  the  core  as  eocn  na 
the  first  traces  of  a  current  traverse  the  ooil.  But  before  tho 
relay  circuit  is  chsed  tho  armature  has  to  perform  its  excur* 
sion,  which  ttiki  a  certain  time,  t^.  Such  a  retardation  does 
not  occur  on  breaking  the  circuit,  as  the  least  motion  of  the 
armature  iuterrupts  tbe  relay  cireutt.  The  question  of  suc- 
cessive relays  is  treated  by  Onarini  and  Poncolct  in  accordance 
with  these  considerations.  If  ( is  the  duration  of  a  uignai  at 
tho  transmitting  station  A,  t^  the  duration  of  ezonraion  of  the 
armature  of  a  Uuarini  relav  at  it,  and  ('  that  of  tlM  relay 
at  tbe  receiving  station  fi,  then  tbe  net  ttBM  sndMdo  tu  tba 
registratian  of  the  signal  at  B  is 

If  titan  an  n  relays  between  A  and  B,  fhta  ftnaala  baeonai 

T-<-(/,  +  f,+  +  ^  ^tM. 

To  have  T  >0,  /  will  have  to  be  larger  than  the  remaining 
term-:,  and  that  becomes  incroaBingly  difficult  as  the  number 
of  successive  relays  is  increased.    M.  Goarini  tkierefore  eon* 
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rtruots  the  relays  so  as  1j  have  very  small  urmaUiro  cxcur- 
riooa,  and  to  b«  sensitive  to  correuto  of  only  U  OOOOn  nniperei. 
In  viralcBs  telegraphy,  a  limit  is  set  to  t  not  by  the  capivcitv, 
M  in  Um  vini.  bat  by  the  uduotaao*  of  tbe  traogmitting 
«oil,  vUeb  pbya  •  eomfqpiBdiag  put. 

(OvABOn  ind  fatoDM,  Otw/tt*  Mmibu,  OrtnW  a,  1900.] 


fortiicT  test  of  the  mutual  action  between  a  iiiovini;  clinrpe 
and  a  rnagn«!tic  lield  (sec  Ti<(  Klt'ctrici-m,  \o\.  XLV.,  p.  '■'■[H'l 
V.  Cr/  mieu  hsii  tried  wbetlier  any  converge  t'ffcct  is  produced, 
«.r  ,  \T)i<-iher  a  changing  magnetic  fiold  prodncea  any  motion 
of  an  electric  charge  saspeaded  in  it.  The  apparatus  consists 
es.'icntially  of  an  alaiciDiiim  disc  mounted  in  a  glass  frame  snd 
suspcndeil  by  tlir^  silver  wires  close  together.  The  diso  is 
periorcitcd  in  thu  middle  bo  aa  to  allow  the  cnrc  of  an  cleclro- 
mapnet  to  traverse  it  without  touching  it,  'i'he  coil.=?  of  the 
eleclromat^not  nearly  touch  ihe  disc  above  and  below.  The 
disc  is  dividi '1  into  two  pnrtiuns  joined  by  plateo  of  tiiica,  so 
that  when  it  i^  chfirgcd  through  the  silver  suspension  there 
are  two  aepaiate  cbaq^d  bodie*  in  the  magnetio  fiekU  The 
ftxM  exBvi>M*S  1>7  *Mb  tbam  ihoiiliflb* 


^vhere  >  is  the  charge  and  H  the  fielJ.    TIencc  the  working 

of  iho  inapnetisinff  eircuit  should  produce  a  detlfiotion  of  thu 
BUpponded  disc.  The  morucnt  of  the  force  should  bavo  been 
Goo  to  800  <  10  '  erys.,  vthioh  should  have  given  a  di'llnction 
of  lOctii.  to  Mem.  on  the  scale  used.  But  no  deflection  what- 
ever was  ohwrvfJ,  thug  eonGrmiag  tti«  atgaiive  rt'solv  pre- 
viously obtained.  The  author,  therefore,  again  concludes  that 
there  ia  no  force  experieaeed  by  a  tiinving  charge  in  a  magnetic 
Add. 

fV.  Cr.tvii'-.  (  -vif  r.i  Rfv'lti!,  *Vt<-,l».r  8.  r;«rO  ] 

Maj!t<ii.<'ih  n  iiml  7oi>i'.n. — From  tho  ample  materials 
supplied  by  (ir '  S-tfer,  K.  Schreljtr  ha.s  unravelled  the  following 
regularities  in  the  complicated  rcdatioiis  between  magnetisa- 
tion and  torsion  :  Kvery  iron  or  firpel  wire  free  from  torsion 
acquires  a  permanent  twist  under  marrnctisaUoa,  which,  with 
increasing  field  intensity,  tcuda  tuward.'^  a  maximum.  The 
direction  of  the  torsion  \»,  atrange  to  say,  independent  of  the 
direction  of  mau'uetisaiion.  In  fact,  it  is  reversed  several 
times  in  the  same  wire  as  the  field  increases  in  strength.  In 
iron  the  previous  history  of  the  wire  does  not  »eem 
to  affect  the  amount  of  the  twist,  but  in  steel 
it  doei,  to  an  extent  whiK^  cannot  as  yet  be  stated 
in  a  simjple  manner.  Uonover,  the  permenent  twist 
is  greater  la  etsel  than  in  iran.  Besides  the  pemwiMBt  twist, 
tho  wire  experiences  a  temporary  twist,  'nbich  inCMMM  with 
the  field  as  soon  as  the  permanent  twi^^t  baa  Mtiiiied  ita 
maximum.  lieyond  that  maximum,  also,  the  taoiporary 
twiet  lias  always  the  same  sign.  An  eye  loddng  aUag  the 
Uam  of  foN0  wooU  h»  tbe  twM  taUiw  jSmt  ia  the 
aiimtiiwi  nff  ihi  hmSk  fif  ■  wlnb  TbiapiMtiflBilydbiiiaiibee 
the  tonioiwl  dMtfaify  ia  tbftt  dinetioa.  The  pbsemtioD 
seeelb  the  ahenoiBenott  of  the  twisting  of  cathode  rays  in  a 
BM^Mtio  Hfllfl  cimniiig  along  them. 

[IT.  Banurar-B,  I'KfnhU.  ZeiUehri/l,  October  13,  1900.) 


Fi<<}iifnc;i  of  AUernau  K  unentt. — A.  Hamojioff  has  acoiden- 
tally  diiicovored  a  very  simple  method  of  detennining  the. 
frcyucncr  of  an  alternating  electric  light  current.  In  tbo 
cour.'k.'  of  some  phyaioloi^'iea!  t^xperirnents  on  the  intermitt«'nl 
excitation  of  tbe  retina,  made  with  a  disc  coDsisting  of  black 
and  white  sectors,  ho  noticed  Hint  when  illuminatt'd  by  a 
glow  l!i:up  the  disc  appeared  to  stand  still  when  revolving  at 
a  certain  rate.  That  rate  was  the  rate  at  which  the 
alternations  of  black  and  white  at  any  given  point  of 
the  disc  were  synchronous  with  the  alternations  of  the 
luminosity.  The  periodical  partial  extinctions  of  the 
filament,  though  imperceptible  to  the  eye,  were  evidently 
•oiHeient  to  make  tbe  intermediate  grades  between  a 
madnrom  oir  minimam  of  whitenew  disappear,  and  thus  to 
pvodooe  tbe  aniMeiiiioe  of  a  diao  »t  nsi  Henoe  it  i«  0147 
MIMMM7  to  i&M  ft  Mwlimg  diw  ntir  iha  lamp  aoi 


itH  ^]K'*d  until  it  appearn  t.:i  stand  still.  The  n'iraber  of  wllit® 
sectors,  tuuitipbed  by  tlio  r.  voluti  ins  per  second,  gives  tho 
number  of  reversals  per  !;«:coud  of  the  cm  r-ont.  The  (re  ;uoncy 
of  a  W'ebnelt  interrupter  may  be  similarly  determiiiad  by 
mounting  it  in  parallel  with  an  arc  lamp  and  treating  tho 
latter  aa  aa  alteraate-earreot  Ump.  This  may  he  >lnn(i  ia 
dayligibt. 

[A.  Su(..Ji..ii >,  Ann.  I'hvtii;  >.>  10,  I'JOO.] 


Gtmf  in  Vacuutii  ThU^. — If  the  influence  of  heat  upon  ihe 
eleetrio  flaw  in  a  gas  is  to  be  determined  it  is  not  advisable  lo 
bait  tiM  whole  tube,  aa  ia  that  caw  the  aooditions  of  discharge 
an  totally  changed.  1.  SItA  thatttDN  employs  a  looped 
carbon  filamaDt.  with  ita  jdana nonnal  to  tbaasiaof  the  ioba^ 
carefully  iosolated,  and  nodend  lueoiidaHeiit  hy  an  iiide« 
pendent  onmnt.  To  avoid  justifying  Lehmann's  Ba]i|poiitioil 
that  the  dark  space  observed  round  the  kdowinj;  body  la  a  dark 
catho.k'  -pjt.^o  due  to  an  independent  discharge,  the  auUior  works 
with  ahigb  potential  oontinuouscurrent  rather  than  an  induction 
ooil.  All  the  results  point  to  the  theory  thut  u  simple  mcrca-o 
of  temporatnre  stops  the  luminosity  of  a  under  an  elfctnc 
discbar^re.  Hittorf  j  idea  that  this  is  due  to  a  si  ippige'  of 
the  phoi^plu-resci  nee  hardly  tenable  in  view  o!  iho  dark 
.npaces  obferved  at  ordinary  temperatures.  The  probable 
enphmation  is  that  the  incresfo  of  temperature  brinLM  about 
an  lucrease  in  the  conductivity,  and  a  (•iinst>i.ifni  redaction  of 
tbe  potential  gradiuui.  This  is  corroborated  by  tbe  (actkaowo 
for  Eoinc  time,  that  in  astratiBod  discharge  the  darkpovUma 
are  the  portions  of  minimnm  potential  gmdieok 

[J,  Stasis,  4«a. Aysi».  He.  10,  IMa] 


PABLUUHUKT  BMOBII  lOR  ItM. 


The  prelude  to  the  year  of  electrical  activity  in  I'lirliampnt 
which  is  Bow  clos.'d,  iii:d  es]x'Ciiilly  the  prelude  which  .<lrnck 
the  keynote  to  the  Trivate  IWll  ligjslaliua  for  Mchotneg  for 
whoksnle  electricity  s'.iiMdy.  was  undoubtedly  tho  .loint 
Commntee  of  iM.ith  Hou'-es  of  I'liHiament,  which  sat  last 
year  to  consider  the  kj-'ialotiv e  and  nation^il  a^pcctn  o( 
what  ho-S  been  mlled,  s-ointwbal  uncouthly,  tlio  nupply  of 
",(lectr;vity  iu-liLilli."  Hitherto  tbo  applii'ations  of  electrical 
power  to  the  technical  industries,  which  have  already 
been  so  widely  made  on  tho  Continent  and  in  foreign 
countries,  have  been  checked  in  this  country  by  raany 
causes,  perhaps  the  chief  among  them  being  the  opposition 
of  the  monictpalitiee  to  anj  attempt  on  tho  part  of  private 
indifidnala  to  oatair  for  ttta  pablio  in  tbe  supply  of  eleo- 
trio  eorrcnt.  This  mar,  however.  Parliament  has  kept  such 
opposition  within  linlta,  and  has  passed  several  measures 
dealfog  with  the  aapplj  ol  electrical  power  vbieh  are  of 
the  ofcnuMt  importaaea  bom  tba  point  of  vfair  of  tlio  dao- 
trical  engineer  and  of  the  pdblio.  Apart  ttom  tbaia  mat 
supply  schemes,  the  vear  baa  ban  ona  of  aioiptiaaal  aolivtty 
in  electrieal  natttzs  in  ParliamaDt,  aa  tfaan  has  been  a  great 
increase  !n  the  ntuuber  of  htlU  for  electric  tramways  and  for 
electric  lighting,  and  in  addition  a  few  hilla  for  quite  novel 
schemes,  such  as  electrical  oarrier  bridges  oTsr  rivers  and  the 
Manchester  and  Livarpool  Ezpteai  Battwayon  the  mooO'Cail 
system. 

Wo  have  alrea-ly  described  tbe-  nature  of  the  different 
sup]dy  echemes  before  rarliaraenl,  uud  during  the  .sittint^s  of 
the  CommiUeLK  we  gave,  week  by  week,  rr'port.s  of  the  discus- 
sion,^ ami  of  tho  evidf  nee.  Now  'l.til  the  sesaion  i<  closed  it 
may  prove  of  interest  if  we  coiisidiT  1  rirlly  the  rtsultj  th;it 
Lave  been  achieved  by  i'ariiameQt  duriug  the  session  ia 
connection  with  these  measures. 

The  important  schemes  for  diistributioQ  of  electrical  energy 
over  large  areas  merit  tirat  attention,  and  at  the  outset  a 
word  may  be  said  in  reference  to  the  constitatioa  of  tlie 
Uouse  of  Commons  Committee,  preEided  over  by  Sir  Janes 
KitHon,  to  which  the  principal  electric  power  isliem^  were 
referred.  Lord  Balcarres  in  the  House  of  Commons  moved 
that  the  oonmiittee  to  oonsidar  thtaa  lohsniea  ahooid  to 
ohoMahrttiaOoiDmittnofSriMtiaB.  Aftaraameoppomiw 
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tsuA  eooiidcnbte  disonssion  this  motion  vaa  carried,  so  that, 
ilMltid  of  bmag  nlcgated  to  the  tender  mercies  of  the  usaal 
^HjMd  OoBMMitl— "  oontainiDg  lar^^e  representations  of 
■opratan  KBd  omoaeiDta  of  the  schemes,  ««oh  fighting 
for  Ui  own  hand,  Imm  bilb  wan  i«nt  to  a  stroog  ooomiittM 
of  Mfn  membtrB.  It  is  noiit  gratifying  that  the  fainotUnee 
oflbaimanatilalnMiiiMognised  bTthaHfloia.  AUhoogh 
t«o  of  Am  fdMuM  dU  aok  come  benn  Ihia  oooniiiltae,  tt> 
dKUam  tMM  ido]iM  and  applied,  ao  fur  aa  Maailda,  lo 
Oaae  two  BobamMi,  lo  ttnt  imUoini^  might  m  oUaliMd 
Umraghout. 

In  all,  seven  different  power  scbemes  came  before  Pari  lament 
laet  session.  Five  of  these  aflicied  areas  sitaated  in 
Eiiglnni],  while  two  were  Irish  Bchemes.  One  of  those  last 
(the  Sbiinnon  Bill)  passed  the  House  of  Conmions  siicwiSKfully, 
hut  wna  rejected  by  the  House  of  Lords.  Of  the  live  English 
schemes  four  have  passed  both  Houses  and  have  received 
royal  assent  These  arc  the  County  of  Durham  Electrical 
Power  Supply  Bill,  the  Lancashire  Eloctrio  Co.'s  Bill,  the 
Sontfa  Wales  Electric  Power  Bill,  and  the  North  Metropolitan 
Bketrio  Supply  Bill.  The  fifth  soheme.  the  "rrneflido  Eleo- 
trioal  Power  Bill,  failed  to  cet  bajgod  the  first  stage  of 
eonmittee.  PsilMpa  thiaoofi^tiiot  toaiiipiiniu,fDrik«iIl 
be  Ntnsmband  tfait  lo  •  oertaia  anient  the  DnriitiB  and 
Trnaiiie  lehHiua  were  linla.  A  g1ane«  at  the  maps  of  their 
anaa,  givBB  in  oor  into  of  May  4  (p.  58}  and  May  11  (p.  80), 
viS  MV  that  they  overlapped  consideraoly,  as  each  inelnded 
aotna  8S  square  miles  along  the  sooth  bank  of  the  River 
Tyne.  Either,  then,  this  strip  had  to  be  cut  out  of  one 
of  the  Echemes  or  free  competition  between  the  companiea 
allowed  in  this  area.  As  to  the  first  altornative,  the  whole 
argument  for  the  TjneHitifi  <  (jmpany  was  baaed  on  the  benefit 
of  ba^'ing  its  area  equally  along  '■nih  banks  of  the  river; 
while  as  to  the  Eecom),  the  local  Rothorities  aloDR  the 
south  bank  approved  of  the  Durham  scbcime  atui  nppoHed  the 
Tyneside  bill,  except  the  ftuthorities  of  Felling  and  litbbnrn, 
which  opposed  both,  It  wag  imiiostiible,  Uierefore,  for  the 
Committee  to  cut  out  this  strip  of  land  from  the  Dorhatu 
soheme  and  give  it  to  the  Tyneside,  and  we  do  not 
consider  that  they  acted  unwisely  in  refusing,  at  the  present 
stage,  to  allow  competition  between  the  companies.  The 
Oommittee  made  it  clear,  however,  that  unless  a  local 
anthoiitf  wai  willing  to  snpply  eleotridty  at  reasonable  rates 
/or  ttU  purpom,  it  was  right  that  the  pnbue  should  be  allowed 
supply  from  some  other  body  willing  to  nndattake  the  du^. 
Hens,  however,  variona  authorities  expcasaed  their  ability  and 
llMic  fsadincas  to  gifo  soab  supply  at  latas  «lilah  compared 
qoUaiatoniaUriiiUithaprapaead  ntaa  in  Iha  UU,  and  this 
BO  <kmbt  fc**"*"***^  tba  Oaiaialttae.  One  thing  at  least  is 
gahMd  hj  tha  diaonasion  of  this  scheme.  The  principal  local 
aathodaes  have,  by  their  statements  in  evidence,  practically 
pledged  tLcmF^  lvos  to  givp  a  good  and  cheap  snp]^  of  elec- 
tricity for  motive  power  aa    ell  aa  for  lighting. 

Another  point  a;;aiijHt  llic  'I'jnc^iil.'  hill  wa?  that,  whereas 
the  area  of  the  Durhftin  Eclicr.io  inclinicd  largo  rural  di.stricts 
where  there  will  1)b,  for  u  time  at  least,  only  sraall  or  average 
consumen,  the  Tyneside  promoters  bad  simply  drawn  a  line 
round  the  "  fat "  industrial  districts  along  each  bank  of  the 
river,  and  paid  little  attention  to  small  consnmers.  This  lack 
of  special  protection  for  small  consumers  was  specially  referred 
to  hy  the  chairman  of  Committee,  and  was  admitted  by 
the  Bwietaw.  Foither,  by  the  inolasion  of  rural  aicaa  the 
Dnnam  sehaaw  nay,  aaid  piobaUy  will,  lead  to  tha  ^lowth  of 
iBduBtfiaB  in  aoeh  arms,  thoa  rtUsving  the  pmsnia  u  towns. 
IW*  was  a  strong  argument  in  fa\'onr  of  the  Durham  bill. 

The  most  pleasing  featnro  in  the  discussion  of  the  Durham 
scheme  was  the  vtry     nsilile  view  taken  by  the  local  autho-  ] 
rities  of  the  area  invr'IvcJ.    Ah.,ost  all  supported  the -•icbemo  ;  i 
several  bavD  already  arranged  to  take  supply.    The  opposition  ' 
of  the  districts  of  Eelling  and  litbbnrn  lu  td  not  be  dwelt  on 
here.    Unfortunately,  however,  the  Ilor.se  of  Lords  were 
influenced  by  that  opposition,  and  only  allowed  wayleaves  to  the 
company  in  these  two  districts.    '1  he  ridiculous  conEoquLnco 
of  this  is  apparent.    Buppose  Felling  and  llebburn  become 
convinced,  a»  v>u  have  tried  to  convince  them,  that  their  own 
sehames  for  a  cheap  supply  of  aleetrioify  are  qnite  Utopian, 


and  that  they  oonid  do  much  better  by  taking  supply  from 
the  new  company:  they  cannot  now  get  nah  sunnily, 
because  the  company  has  no  power  to  giTC  it  in  these 
distoots.  Yet  in  tha  original  bill  the  company  did  not 
seal  to  compel  thMO  antnoriticB  to  take  supply  from  it, 
but  soodit  only  nowaia  to  giva  snpiiiy  in  bulk  to  tha 
local  awMNtitiaa  dunild  Ouv  dtaisa  tt.  Had  this  powas 
basa  jrifsa  Igrflia  Isnds^  as  It  vaa  ^vn  I;  tba  OoonaoDS^ 
then  Felling  and  HeUmm  might  have  gone  on  with  their  own 
schemes,  and  have  suffered  no  more  inoonvenienoe  from  tha 
company  than  they  will  now,  except  that  under  the  original 
bill  tli<  company  might  have  supplied  in  bulk  to  f.-iclori.  h  in  the 
district,  which  cannot  be  supplied  under  the  scheme  at 
present  under  discussion  hy  Eelling  and  Hebburn. 

Had  tiic  Lftncasbire  Bill  become  law  in  the  form  in  which 
it  pas.fed  tiie  Hoiise  of  i.  'omiijrin.i  i'.H  scope  wonld  have  been  con- 
siderably wider,  and  therefore  even  more  interesting  than  it 
now  is.  But  the  Hoase  of  I.>ords  has  thought  proper  to  exclude 
from  the  scope  of  the  bill  the  areas  of  Liverpool,  Manchester, 
Bootle,  Salford,  and  Stockport.  Even  "  docked  "  in  this 
manner,  however,  the  Lancashire  scheme  is  a  most  important 
one  for  electrical  progrees  in  this  country.  It  is  the  largest 
of  all  the  sebemes  oronght  bafoce  JParliament  this  yaar.  Tba 
miposition  to  tha  adhama  oonsistsd  principally  in  ina  laasiliav 
objection  by  monkipaHlisa  to  a  aonpaiqr  uniM  powar  to  hqr 
mains  through thair  stnsls,  wfaicih iiara anagaillo ba ahaady 
over  crowded.  Perfa^pa  there  was  something  to  be  said  for 
the  argument  that  the  saving  gained  by  placing  generating 
stations  near  collieries  wonld  be  absorbed  by  the  cost  of  mains 
to  outlying  districts ;  but  we  do  not  think  that  it  is  sound, 
especii^ly  in  a  district  like  the  IjancasJ  iTe  :  rU  field,  and  we 
entirely  fail  to  understand  the  .^lulomQnt  ninde  by  the  engineer 
to  the  Manchester  Corporation  (as  reported  in  our  isaue  of 
June  22),  that  "it  is  not  practicable  to  carry  electricity  for  a 
long  distance  in  this  country."  This  Btatcru.:Dt  suocjs 
ridicnlouH  Tinlesi  by  "practicable"  is  meant  "economical," 
ii!  ■.'.hiL-h  Cute,  since  the  problem  has  not  yet  been  tried 
on  a  large  scale  here,  it  can  only  be  con.si(}cred  as  an 
expression  of  opinion.  No  doubt  tliis  large  scheme,  when 
it  comee  to  be  actually  carried  out,  will  present  many 
problems  requiring  consideration  with  a  view  to  econoraieu 
working;  but  thna  will  rather  ba  problems  as  to  eboiea 
between  allinwtifa  oonnss,  and  not  fsdoas  obstaalaB  to  tta 
comjpletioo. 

There  wasa  ve^  great  resamblaBaabalwaeB  all  thaaobaaasa 
wfaieih  bava  paam  Factianant.  Tha  Daihani  sahanaa^  aa  «• 
ham  alna4y  said,  was  practically  tiia  Laaaasfabs  ashsma  in 
minhrtiBWi  at  fsritopa  it  would  ba  nsawr  tha  teafli  to  say  that 
tha  Laneaiahba  aeheua  tna  really  tha  DnAara  scheme  taken 
four  times  over,  for  the  promoters  do  not  intend  to  supply  the 
whole  area  ultimately  from  one  generating  station,  but  from 
four,  the  Rit(=8  l:iii:g  at  \Vi;.;iin,  St.  HHlen.H,  Little  I-over,  and 
Eccle#,  near  Manchcsler,  each  station  to  have  a  capacity  of 
16,000kw.  A  glance  at  the  map  of  the  area,  on  p.  81  of 
Thf  EIrclridan  for  May  11,  will  phow  that  these  four  stations 
are  all  situated  in  the  South  I.anca.-liire  coal  field,  so  that  the 
cost  of  fuel  will  be  low.  There  whj  one  important  distinction, 
however,  between  this  and  tlic  Durham  scheme,  in  that  the 
Lancashire  promntem  did  not  a«k  powers  to  supply  individual 
consumers  directly.  Thu:]  there  13  no  competition  eithav 
diraetly  or  indirectly  with  any  of  the  local  authorities. 

In  tha  aaaa  of  tba  Sontli  Walaa  Ponar  BUI,  again,  the  pro* 
meters  didnoliaak  anything  flia  nataia  of  a  moiuqpoiy  of 
supply  in  thsfr  area,  hut  «ily  '*tha  right  to  trade  m  the 
ordinary  course  of  commercial  competiUon  in  the  business  of 
electrical  snpply"  to  "  wholesale  consumers,"  that  is,  persons 
:t:  li  rii^iking  tu  lake  not  less  than  20,000  Board  of  Trade  units 
per  iiLtiam.  One  feature  of  the  South  Wales  Hill  in  that  the 
promoters  are  all  connected  with  the  industries  of  the  area 
embraced  by  the  nioa.'-ure,  the  extent  of  tbi?)  intereit  amount- 
ing to  as  much  aa  000,000  of  capital.  Thus  the  priucipul 
custonipra  of  the  company  vrill  be  the  pronioters  tLnaselvcs, 
BO  that  this  company  has  an  excelh  ui  preinp.;  c;.  The  principal 
Wekh  collieries  and  se^aports  are  included  in  the  area  (see  the 
map  on  p.  .iT  of  The  I-JlKiri.  iim  tot  ICay  4),  vbJoh  ntandi 
altogethec  to  l,Odi  square  miles. 
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Compared  V'ith  tlio  Ijanci>?biro  and  South  Wales  schemos, 
that  of  the  No:ih  MetropoiiUiu  bill  i«  '^tnall,  .>-:>)  far  at  least  M 
concerns  area  of  anpply,  vbich  is  only  is  square  milfs  in  ' 
extent.  Bai  the  scheme  ia  important  v.\nn  we  consider  the 
nature  of  that  area,  for  it  adjoins  the  nictropolig  and  has  a 
great  population.  Yet  at  the  prMent  time,  with  the  exception  of 
the  Uarrov  district,  it  is  absdittteljr  barren  of  electricity  supply. 
The  nature  and  extent  of  the  area  will  best  be  undvrsiood  by 
reference  to  onr  map  of  the  district  on  p.  207  of  /  Ac  i:iri:t,  iVioN 
for  June  1.  Leaving  aside  the  probability  of  tic  growth  of 
small  manufacturing  trades,  espeoially  in  tbo  neighbour 
Iwod  ol  Um  rim  Im,  wbco  oom  »  ^wd  aagsij  eketrio 

Ewer  it  ptovii^d,  tlM  am  it  pitMsA  mMbu  vumf  «itib- 
boiaiitg  irhflia  smh  luiply  wwM  be  moBl  MtvMittMoas, 
aal  atao  »  oooridmbU  munber  of  ligbt  nilifua  and  uam- 
inm  on  wluoh  sooner  or  later  ekeArie  iiMtMW  U  bound 
to  m  used.  The  promoters  of  this  ineaeure  do  not  propose 
to  K'^I  to  consumers  directly,  but  only  to  iLo^c  who  have 
already  Parliftmentary  authority  tosupiJycl<xir;c  current.  No 
serious  opposition  was  made  to  the  schcuii  ,  aod  it  ba<  bOMBIO 
law  with  I  r.l  little  fhang«  from  its  orif;ii:.il  form. 

Tin.'  clauses  drafted  liy  the  t'oiutnittfo  oi  thv  ilLniao  of 
Commons  to  mark  the  limitations  of  the  genoral  powers 
granted  to  (he  electric  po«'er  companies  were  given  iu  our 
leports  of  the  prooecdinn  belbie  the  Committee.  It  will  be 
teen  from  these  clauses  tjial  tbo  eonpaoies  have  authority  to 
■apply  electricity  foe  mnr  cnlj,  except  that  whore  it  is 
mcd  for  power,  then  dso  it  may  be  used  for  lighting  works 
pnmises.  If  any  company  desires  to  supply  for  lighting, 
other  than  a  supply  in  bulk  to  a  local  authority,  it  most  procure 
»  pnndalonal  order  in  the  nsual  manner.  The  second  eUaMin 
Uis  MOttoo  prevosU  any  supply  by  the  company  ia  ^0  IMft 
of  an  "aathoriaad  diatriboinr "  witfaont  tha  «oi»M»t  oT  that 
anthority,  bat  it  ia  fortunately  oDaetad  Ibat  tbo  Doaid  of 
Trade  shall  have  tbe  right  to  decide  whether  consent  is 
unreasonably  withheld.  This  will  pre\-cnt  any  "  pighoaded- 
ncss  "  on  the  part  of  local  authoriiiej  from  Jipriviu)^'  the 
population  of  their  districts  of  u  ^'no<l  and  chtnp  <  U  ctrii  >kl 
supply.  The  tliird  cla:jH-_',  us  wo  hiivo  ftlrcady  (•oiutwl  out 
(Tlu;  EUuiiuiun,  J  illy  (j,  p.  107),  iiiiiy  le»d  ti>  fricliori  iwawn  n 
local  authorities  and  (umpaoic  i  in  arran<^iD^  tho  tfrms  in 
the  provision^  order  upou  which  tbn  muuicipiil  imthoriu  may 
take  over  a  portion  of  the  oompar>  s  ;  v^tem. 

Besides  ^hcae  general  elanses,  inpcei  il  arrAugcmcnt^  had  to 
ho  mailo  in  ."jomeof  the  hills  on  the  q'lcstion  of  0Ter)iead  wires, 
Thus  in  iLb  Durham  area  on  this  point  urbsku  authoriti'.B  ar<j 
given  an  abaohito  veto  for  their  districts  wliilo  rural  .luthuri- 
lies  have  a  quahhc'd  veto.  Elsowhero  urban  authorities  have 
only  a  qualified  vetu.  A  serious  ar^imunt  was  made  by  the 
local  authorities  in  tho  case  of  the  Lancashire  scheme  that 
ihey  ought  to  be  giran  a  voice  in  the  constmetioB  af  mains, 
matarial  used,  oavering,  Ka.,  bat  the  Conmittaa  vuj  rightly 
daeidad  that  the  losal  authoiity  ahoold  have  no  power  over 
tha  tuUmr  of  the  cable,  but  over  Uia  mttte  00I7.  The  Com- 
ndthM  also  reduced  tlie  standard  dividaad  intn  10  per  cent., 
aapmpoied  in  all  tha  billi,  to  H  per  cent.,  bat  allowad  an 
addttimial  1  par  aanti  to  ba  prid  Ibr  every  5  per  oaat.  tadntkm 
In  tba  prioe  ehargad  tat  conant. 

Thaie,  then,  are  tba  prfmipal  intiivai  of  tba  fivar  eloetrio 
power  seh«aee  wbioh  um  raaiind  the  aanotion  of  Parlia- 
ment daring  the  1000  SewrioD.  To  carry  them  out  effec- 
tively will,  of  course,  lake  some  time;  but  the  Committee 
has  taken  care  that  due  expedition  shall  be  made  by  decreeing 
that,  il  witliin  two  years  of  the  date'  of  the  paasiog  of  the  hill 
the  prouiotcrs  have  not  s-jbstantially  comintnced  to  curry  out  itj 
power?,  iind  if  w  ithin  f  jur  years  they  h.^ve  not  erected  genera- 
ting Hiations,  an  order  may  be  luaJo  by  the  lioard  of  Tradw 
brinfiing  such  conipany's  powers  to  nn  end.  Tho  areas  of  supply 
of  the  liuhcuiea  wo  are  considering  are  anionj;  ilie  very  bt;.-L 
industrial  areas  of  Kogland.  What  eNactly  are  the  prospects  of 
financial  success  in  relation  to  the  ineheiues  it  wuuid  h^rd 
to  say,  and  indeed  useless  to  .'-jicLuiUte  urii>n.  So  &iiich 
depends  upon  tho  encouragement  received  from  manufacturtrti, 
and  time  alone  will  show  what  that  i.s  to  be.  As  regards 
sopptj  iu  balk  to  loeal  authorities,  we  feel  aaiWNd  that  it 
wowd  be  n  great  advantage  to  loaai  aufbodtiaa  to  taka  aooh 


supply  instead  of  -ener  itir;g  for  themselves.  The  passing  ot 
these  bills  by  Parliauicol  is  certain  to  lead  to  ntht  rs  l^ing 
Iiroinott  d  :  and  indeed,  already  similar  schemes  are  Liemg  pre- 
pared for  next  session  dealing  with  parta  of  Laoa  clubira> 
Ayrshire,  Renfrew  and  DoiUtBitoauifak  and  with  the 
neighbourhood  of  (ilaagow, 

liefore  toraiog  from  tbaae  iiower  projecta  to  tbo  minor  Ulli 
befom  Parliainentk  «a  may  lakanglaMaat  therrieatedUih 
seheaa-4he  Bhaonoa  Watar and  EloetiiaCtawwBilL  Amap 
of  the  area  Mid  aa  •mriaaalian  oi  tba  natme  of  the  lalMma 

were  given  in  Tke  Eutfrieim  tut  Jaly  IS.   There  seemed 

f;cKid  reason  to  hope  that  had  this  scheme  been  carri,  d  out, 
mdustrics  would  have  sprung  up  providing  occupatiuaa  for 
the  in  itplo  of  tb.i  ili-tt  h  •.J.  and  bringing  money  to  their 
podibti",  but  the  House  of  Ijortls  C-otumittee  considered  of 
more  importance  the  j  ro  |>eci  of  daiua^'e  being  done  to  the 
salmon  figherios,  i,jid  to  in'  -.Mirth  110,000  a yt-ftr,  and  rejected 
the  bill.  If  it  l>  r.bjjected  tliiit  tlie  I'rowtb  of  uijuatries  in 
the  dittnct  when  .tUlIi  a  fi  I.,  tue  should  he  earrie*!  out  is  purely 
liypotht  tiea!,  it  may  at  once  bj  answered  that  the  damage  to 
tho  salmon  tiahucie.s  from  n  h  a  fch>'m^  ii(«|ually  hypothetical. 
And  if  a  choice  had  ti>  be  ni  ide  bi  twe>  11  the  two,  there  used 
bo  no  hcf'it.ition  in  deciding  which  is  calculated  to  procure 
"  the  grrate.n  i^ood  for  the  greatest  number."  It  is  especially 
regrotable  ibat  (his  scheme  was  rejected,  because  as  an  instance 
of  generation  of  electric  d  euert^'v  by  water  power  it  would  have 
been  of  the  greatest  interest.  We  hopo  a  further  effort  will  Im 
made  to  have  the  measure  carried  through  Parliament  and  we 
are  glad  to  lenm  that  aoah  an  effort  ie  llke^  to  be  made. 

The  power  aebemea  have  nndoabtediy  bean  tho  moot 
important  electrical  meuorae  bef<ffe  Paiiiament  this  year. 
But  there  are  many  poinbi  in  the  minor  measnrei  which  merit 
our  attention.  The  one  pos8«&=^  1 !  1  l'  ^r&ate -i  ne'M  lty  wa.-^  thi} 
proposal  for  an  electric  express  tail  way  ou  the  mouo  rail 
principle  frouj  Manchoeter  to  Liverpool,  tho  speed  of  the  trains 
to  reach  as  mucli  as  from  1 10  miles  to  120  miles  per  hour.  It 
Eeenied  to  be  recoi^nifed  that  in  thy  trai-lion  of  the  future 
i  lejtricity  Will  have  n  foremost  place,  and  that  a  much  bigheir 
•ipwd  can  I'l  attained  elect rirally  than  by  :iti'atn.  Much 
>  videncet  was  lmviii  on  tb<$  luurits  and  possibilities  of  tba 
.scheme.  I  Kit  in  ^pito  of  this.  difGcullies,  both  h  gal  and 
enL'iae.  ring,  preseuieJ  tlifrnwdves  t<i  the  mind  of  the 
Committee,  and  iinally  tho  liiil  was  rejected.  Tho  legal  points 
were  (1)  the  question  whether  suliicient  protection  was  given 
by  tbo  bill  to  the  districts  intervening  between  Manchester 
and  Liverpool,  none  of  wtiieh  would  benefit  directly  by  the 
railway,  as  there  were  to  lie  no  stoppages  hotwoeii  the  terminal 
stations  :  and  (2)  tho  fact  that  th(>  proposed  line  interfered 
with  the  use  of  land  at  Liverpool  acquired  by  the  Meraey 
Docks  and  Harbour  Board,  and  intended  to  be  need  liir 
additional  docks.  The  first  of  these  pointi  deaa  not  aeen  tO 
us  to  bo  serious ;  if  the  diatriot  ooonMla  Neeive  paOTMnt  iat 
allowing  a  right  of  way,  that  enda  tbab  oi^,  and  all  that 
could  reeeoaablj  be  aabed  ia  Aat  eneh  njaMnt  abeald  be  on 
a  higher  aoale  than  if  they  benefited  by  tlie  lobem*.  The 
■eeond  point  is  more  serious,  as  nothing  t  tn  well  be 
allowed  to  interfere  with  the  construction  of  docks  in 
an  important  seaport  like  Liverpe>ol.  Tin'  <  n  .'ineoring 
difficulty,  howRver,  ws^-  probalily  the  mo  •.  joriou:..  of  it.ll. 
This  '>M  tl;'  1  ["'l-..];;.  .it  .ii'[)lyiu;^'  .s'.iilicitnt  brake  p}wer  to  a 
train  Iravehiiit;  i..ich  a  high  spetd  as  110  miles  per  hour. 
Several  stateiuenta  were  madoaa  to  air  brakes,  Hhor;  circuiting 
motors,  &c.,  hut  the.se  failed  to  convinco  tho  i  utaiaitlee  If 
there  is  any  real  diliiculty  liere,  then  for  the  .■•■af.'ty  of  the 
I)ublic  it  is  well  that  the  scheme  should  bi  rejected  ;  but 
surely  this  is  a  «iUos:ion  which  couM  he  re.idily  solved.  W'o 
have  already  suggested  lijut  a  jraod  way  to  determine  the 
possibilities  of  this  method  of  traction  would  be  to  construct 
a  line  purely  for  light  parcel  and  mail  traffic.  The  ospcrienoe 
thus  gained  would  dcoide  whether  pissenger  traffic  could  safely 
be  entered  upon.  It  is  satiiifactory,  in  the  interest  especially 
of  electrical  devcloprai-iit,  to  karn  that  the  Kiverpool-Uitt* 
Chester  UoDo-Uail  BUI  is  likely  to  come  before  Parliament 
next  eaaaioii  in  an  amended  form. 

{To  he  eeHdwM.) 
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HOB  MOTOR  AUTOMOBILES. 


We  havo  had  an  opportnnity  of  io^pecting  an  extremely 
neat  looking  motor  car  made  by  the  Hub  Motor  Co.  Its 
essential  feature  is  that  the  motor  itself  is  built  into  the  hub 
of  the  wheel,  so  that  no  gearing  of  any  sort  is  risible.  A 
section  of  the  wheel  and  motor  for  a  two  passenger  carriage 
is  shown  in  Fig.  1.  The  hub  is  Oin.  in  diameter  and  the 
wheel  20in.  The  motor  has  four  laminated  poles  dovetailed 
in  a  cast  iron  j^oke,  which  forms  the  hub  of  the  wheel.  Wooden 
spokes  are  driven  into  flanges  cast  into  sockets  on  the  yoke. 
Thug  the  field  magnet  revolves  with  the  wheel,  and  the 
armature,  which  is  gearnl  to  it  through  single  reduction 
gearing  revolves  four  times  as  fast,  that  the  actual 
rcdnclion  effected  is  5  to  1.     The  vehicle  shown  to  us 


>'ni.  1.— SitiTios  or  Whew,  tiiowi.to  Mirios  iND  Qsarin.^. 

was  bnilt  for  two  passengers,  the  motors  being  fitted  on  both 
bind  wheels,  the  two  front  wheels  being  used  only  fur  steering. 
A  battery  of  44  small  cellii  is  placed  in  a  box  behind  the  seats. 
The  cells  were  arranged  in  four  groups  which  could  be  con- 
necti-'d  in  series  or  parallel  by  means  of  a  controllor,  the 
motors  always  remaining  in  parallel.  A  larger  type  of  carriage 
is  shown  in  Fig.  2,  in  which  there  are  four  motors,  one  in 
the  hub  of  each  wheel.  This  carriage  is  built  higher,  the 
diameter  of  hubs  and  wheels  being  llin.  and  4  tin.  respectively, 
and  the  ratio  of  thi:  reduction  being  about  12  to  ).  lu  boh 
caiscs  the  accommodation  for  accumulators  is  small.  The 
vehicle,  which  is  built  by  aa  Aweriosn  compaoy,  is  not  yet 


on  the  market  in  this  country.  In  addition  to  the  syndicate 
which  will  shortly  be  rolling  those  motor  vehicles  in  this 
country,  a  second  syndicate  is  being  formed  to  purchase  the 
patent  rights  eo  far  as  they  concern  omnibuses  and  heavy 
vehicles.  On  behalf  of  the  latter  syndicate,  which  is  to  be 
called  the  Palace  Electrical  Omnibus  Co.,  Messrs.  Shippey 
Bros,  have  placed  an  order  for  two  omnibuses,  which  wiL  be 
sent  from  the  United  States  towards  the  end  of  .lanuary,  one 
for  40  passengers,  to  run  from  Kilburn  to  the  Marble  Aich, 
and  one  for  30  paEsengers,  to  ran  from  Liverpool-street  to 


A  "  HcB^MoroK  "  AiTOHomLC 

Knightsbridge.  If  these  heavier  vehicles  prove  sucoessfal  the 
former  of  these  two  lines  will  be  an  important  feeder  to  the 
Central  London  Railway. 


THE  THEORY  OF  COMMUTATION.* 

iiv  <•.  <•.  Hawkins,  u.  v  ,  m.i.i;.h. 

1.  The  Short-Circait  Equation  with  Bra&h-Contact  Resist- 
ance taken  into  Account — To  reduce  the  problem  of  com- 
mutation in  the  continuous-current  dynamo  to  its  simplest 
case,  let  the  machine  wliich  is  to  l>e  investigated  l>e  one  in 
which  the  thickness  of  the  brushes  is  ci|ual  to  the  width 
of  a  commutator  sector,  so  that  there  is  never  more  than 
one  section  short-circuited  ut  a  time  at  each  sot  of  brushea. 
Then  at  any  time  during  short-circuit  if  /  be  the 
initantaneona  cnrix-nt  in  the  short-circuited  coil,  and  J  be 
the  normal  current  in  one  branch  of  the  armature  winding 
(  C„  '2/<i  where  p^  ihc  numlier  of  pairs  of  brush  arms,  aai 
C„-tbe  total  armature  current),  the  current  in  sector  1 
is  I,  J  f-  i  and  the  current  in  .sector  2  is  i.,  -  -  .J  + 1,  the 
ilirection  of  the  current  before  commutation  being  regarded 
as  the  positive  direction  round  the  short-circuit  (Fig.  1),  and 
due  regard  Ixnug  paid  to  the  algebraic  sign  of  /.  Thus,  at 
the  commenc<.-mont  of  ahort-circait,  i--^.J,  i, -^2-1,  and  i.,  =  0; 
as  reversal  proci-ed^,  j  sinks  to  zero  and  changes  itx  sign ; 
and  tintilly,  if  the  current  is  exactly  reversed  at  the  end  of 
short-circuit,  i  -  .1,  i,  -  0,  and  i ,  -  '2.J.  If  r  bo  the  resis- 
tance of  the  sliurt-cirt'uited  coil  All,  nnd  r,  be  the  resistance 
of  one  oommntator  connector,  15D,  then  by  Kirchoff's 
laws  the  ei|uatiou  to  thu  .short-circuit  on  the  supposition  that 
the  brushes  have  no  contact  resistance  is 


l;;; +/(<)- '•'•-r.(.i+,)  ■ 


f  i)  is  the  E.M.F.  due  to  the  mechanical  rotation  through  the 
external  tield,  and  every  ohmic  loss  i.s  reckoned  as  negative. 
This  e<]uation  may  also  be  written 

-I'|[;+/(')-(r  +  2r,)i:-0 


or 


-lJ;+/(0-r^ 


(1) 


*  Krutu  »  l.rocliurt  uu  the  unie  lubjwt,  |>^l,\itt<ed  bj  Iht  tttclrx'-w^ 
THming  »nd  roljlMjiiig  ".'o.    All  rif(hl«        y ^  Vj  t*»  wtW- 


Google 


20 


THE  ELECTRICIAN,  OCTOBER  2t;.  1900. 


viMte  Bsr+2r,GEkhe  (MiataaM  of  flomplete  Bboit-circuit. 
The  onrre  of  nvaraiag  field  or  E.1C.F.,  b^g  »  wnekve  cur\-e. 
is  expressed  hj  8omc  such  «<ination  M  «  = /(f)  =  K„  + Ilf, 
where  is  the  iuiiiiJ  value  at  tbo  attti  kBd  ruckoand 
poaitiw  or  negative  acoording  as  abosl-eiioiut  bc^gim  behind 
«r  i3mi  of  tin  neutral  Itm  in  tha  dynuno,  or  viee  verRa  io 
th»  motor,  tnd  U  ia  ncgftUvo  In  dymaio  and  |Kwitivc  in 
tlw  motor.  Tba  powar  to  whieb  *  dumld  be  nuaed  varies 
ia  moat  mMblooa  WtWOea  the  lirai  and  iteeond  iKiwcra,  and  ii 
not  atriatly  eonatut  tlmraghoat  aoy  great  length  of  the 
inUrpoUr  n^on.  As,  Low*  ver,  the  tiuio  of  short  circuit 
only  coincides  ^th  a  small  angle  of  movement,  a  fairly  cIoho 
B[.linixiiiiuii'in  iii  iy  \:r  iiia  ii^  by  assuming  the  K.5I.F.  to  rise 
at'ier  a  iiui  ac  law  ;  a  nn  in  inclined  straight  line  nifty  then 
be  drawn  through  tb>  p.>rti')n  of  the  cur.u  lyini»  between  the 
fae^inning  and  end  of  short -circua,  aail  ihr  <  |  .i  itinn  Ix  comes 
in  its  peueral  form,  7  (K)=  K„  +  lIr 

So  far,  however,  the  effect  of  the  brash  ctM.tuct  r>  .-iisianoe 
baa  hiitii  kft  out  of  accouut,  and  the  ini|X)rtai'.ce  of  this 
ia  gri'iit  th.'it  It  will  ]>■:•  found  to  \m  in  foet  </"■ 
decisive  factor  iu  llio  problLtu  i  '  coiumiKaiiu:!.  As  the- 
briidli  li!iivtM  ilic  lt'jk'liii|;  .sector  D  and  pwiiieH  on  to  sector 
<  ,  the  arcik  in  contact  with  the  former  continuously 
dimmmbea,  while  that  of  (he  latter  continuously  increaiiieB, 
the  one  varying  inveraelj  to  and  the  otlior  directly  as  tlie 
time.  II  Bj=>(iie  eootoet  ledatMieo  of  one  aet  of  brusbca 
irkeii  laaflag  aguellj  on  a  nini^  aaotor,  ud  Ti*t]w  total 


F«h  1. 

time  JurMi;-:  which  short-cirouit  hisis,  the  resistance  of  the 
bniMli  tun  i.i  at  any  moment  It  TT-/,  while  that  of  the 
hnish  bcrl  is  R,T 
The  full  equation  to  the  short-circuit  is  therefore 

-X'^'+;V)-w-..(J  +  o-^L^<'  +  n 

or    -i:'J^  +  i[i)-Hi-}^'^^(.)  +  ,}  +  ^'^{.]-<\  0.  .  .  (H) 

The  Bolntion  ol  the  above  eq,aatton  haa  been  oompletely 
offNtod  hj  Prof.  Arnold  and  Dr.  O.  life  in  a  eeriea  of  ortieles 
paUiahed  in  the  fShltlimhxkniieiu  ZeiMn/t  lot  Pebrtmqr  &  16, 
and  S8, 1890;  and  the  object  of  the  piaoant  Note  ta  to  dnir 
cnoter  attantton  to  the  inteeaatiof  lamUa  whioh  follow 
tnereffom.  Binoa  the«e  artidaa  have  not,  ao  fiu  ai  the 
writer  is  aware,  been  trani>lnted  into  l-IngUah,  tbo 
tnathematicjil  solution  of  the  problem  is  repeated,  with 
the  kind  pcrmissii'n  of  th.-  uiihr.iH,  i^\;trlliHr  with  ciri.iin 
further  cxpUnaUous  for  v.'hiuh  tl.e  writer  is  ludelct'-!  to  the 
courtesy  of  Dr.  Mie. 

At  the  time  <  =  T,  i  Iweotm  -  -  I  :  hence,  at  the  tiuia  T  -  S, 
vhcn  1  is  Tury  small,  /'.•■.,  yiri  :\i  tl.f  cnJ  of  the  period  of 
coiuuiuuUuu,  equation  (^)  gives  an  a  hrst  npproxiuiation 

or  L .  («l»7./0 ,  _  T  -  J +BiT .  (J  +  i/T  -♦>= J.  (B+2B,) + et  (6) 

Ndw,  -ds  t  approaches  T.  .1  + 1'  T  -  ( Iwcoraes  more  and  more 
marly  ciinal  to  -  ■it)i--T  If  the  commutation  is  not 
exactly  performed,  and  the  current  either  unih'r-  <ir  over- 
commuted,  (>li;Jtjt^t  hecomoa  iitliuile,  or  the  function  i 
mahaa  a  jaup  vartiaalljr  op  oe  down  to  the  valne  —J,— a 


condition  which  could  not  pbyaieaUy  exist  and  which  must 
inevitably  imply  sparking.  Unt  even  when  commntation 
is  exactly  perfornud,  ('li<l<)i  r  can  still  be  infinite  if  the 
slope  of  the  oorre  of  t  at  the  final  moment  is  m  i^te>  p  ihal  it 
l>econ>M  vartioal.  Kjpuking  ia  absent  only  whan  dijUt^  ia 
throoffbont  Bnite,  I 
theremre 
render  {iH  dl)t 

There  ai«  thna  two  posaibie  oaaoa.  Etlhar,  (L)  tdiMt^r 
i3;linite,  in  whtdi  ease  the  llmttldg  valve  of  J-i-t7t«l 

=  -  (Ji  Jni  t.  and  ojuiition  (■">)  gives 


aite,  and  the  problem  of  sparkleos  oomatutatioa 
nato  primarily  in  ftndiag  the  oondiiiona  whioh 
t.^tUiitaL 


.1.(15  ■  2E{,) 


il  A,  the  lonfjth  uf  tiw  brush  surface  parjilkl  to  the  axis  of 
rotation,  and  o'  ^  ti  c  svi'iih  of  a  co-mnutiitor  sector  in  the 
dirootion  of  rotation,  the  current-density  in  the  leading  brush- 
tip  at  the  last  tiioment,  or  the  final  *i  Ih  then 

T  T     /.I  .(It  . -iU.i  ,  ,A 

Or  I'll.)  iii'  is  iatlnittly  |.;ir:it- 

To  distinguish  the  condition  which  <ieiided  which  of  these 


two  caiea holds,  let  ' '  ^  -  C,  and  n,T;L  - r. 
T-Uf«;  Qtm»iuMi,-3^ 


Let 


I,  equation  («>)  booouMa 
C, 


+  T  . 

,lt  I 


dl,  I, 

^h.  ,.'i-.c  

of  which  Ifae  integral,  when  r%  I,  ia 

I,  r^^'^+A.*/  

wliere  A  ie  a  eonatant  of  linlto  valna :  oy  when  r- 1,  ia 

TliOB,  if  r^l,  from  equation  -  ^^ 


.1  >  >■■{: 


1 


+  A.  iT-J) 


~  W»-t"T-*"t-1 


+A.(T-l> 


r-1 


CO 

.(8> 

(») 

(I0> 


(18) 


Now,  if  T>1,  the  right-hand  aide  of  oqnaUon  (II)  mast  have 
a  finite  valoe,  whaiavetr  the  valne  of  A.    Bnt,  if  r<l,  the 

right-hand  ride  baoomes  -  /    f  A        \     ;  than  ainco 

*  1-r  iT-O'"^ 

(T  -  ()  is  intinitely  small,  the  socoad  term  is  intinitcly  gtaat, 
unless  A  ia  itMU'>0.  when  0  k  en  ig  indeiemunaie. 
If  T = 1,  from  equation  (9) 

J  +  i- -C.(T-*J.lo-.iT-0+A.(T-«).   .  (12) 

The  rato  uf  ohaope  ol  onrrant  at  thi!  last  mouiaut  muat  then 

always  lie  infinite,  ainoe  lo^^.d'-')  ia  infinity — unleai  C 

be  itself  r.O.  Tla  re  ni)i»t  be  oav  point  in  the  magnet  field 
which  will  give  C'  =  0.  vi/..  when  <,  J(U  +  2H!),  hni  Iho 
conse'i  iiL  iiC'3  Gi  "lie  1  i  ns'ir.i  not  being  (  xartly  nt  t.'i"-;  n. 
point  %viil  lie  ati  iiiiiuiic  rate  of  change  u£  tbu  curreu:  a:  tbc 
last  moment.  I'urther,  it  will  be  shown  later  in  thia  pactU 
culai  cAse  when  C  -  0  and  r  >.  1  that  A  is  also  ^  0. 

Thiia,  exeept  in  the  apeobl  oaao  ol  A«(^  when  (^^^^^^^  t> 

finite  Ibr  every  value  of  r,  the  final  rate  of  ebange  oi  the 

current  M  »  wfaeQ  t  71,  ot  B'.^,^,  and  ia  iinito  vdien  r>\^ 
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Tl.o  noxi  slop  must,  tliarefore  bo  to  deUmiue  the  ™lue  of 
A  in  tho  (iractical  ca-(>  of  the  dyn*mo  or  motor,  and  tbo 
aolation  of  ihit  ijiipslion  will  at  the  sauio  time  Cb'.ablish  the 
method  of  oalculatlDg  the  inBhuiUaoou^  valuis  of  the  ehort- 


L0t        to  ItlMD  H  Um  wikUe,  ud  equation  (8)  bo 

mnltiplied  by  ^,  vith  tfaft  iBteoihttkioD  of  ^  ii  tlw  lynilKil  far 
R.T. 


;  Chtti 


I:, . 

(T-O.L 


.(■!+«■) 


(11) 


Of  «iDee/;r;i  -  E,  -  Il.i, 

-.I.t(  '     ^^-0  (!.-,) 

1       ,.•  JT/' 

Tb»  iateigrol  of  tbU  o^uatioa  can  be  developed  in  a  scrieg 
pnwBOfx,  as 

l«J./,(-)  +  iS,.J./i(j')  +  H.J?./;(x).  .  .  <Km 

VbOM  '',( '  )  -  "j  '  <'i  <'  I     '  ■  ■  I'v-i-  -  ....  I 

/j^')  —        ^r*  t  ''«*^  -'•  'v'"'  ^  •  •  •  •  f  •    •    •  (17) 
r„l?'  +  r,t»  +  . . .  .) 

In  order  to  dotermtne  thu  value  of  tbo  '*  "  "  cucnicieatifi,  lot  it 
first  be  astfuued  that  tbare  ia  no  exteruiU  ll.M.i-.  a(  work,  or 
i.t)mO,iailUkl3»^»  "  pomr  nciei  to  tMntod  ia  mtiun 

(15). 

IliuB,  t  -  J/,(x)  and  aquation  15  becomes 

where  the  power  series  ti„  +  <ifX  +  a.^i^+  . . .  boa  to  be  iniierU-'d 
for  A  difficulty  then  arises  in  so  far  an  for  .<  -0,  tbi- 
term  with  \  z  becomes  infinite;  but  as  it  irt  known  that 
the  initial  valao  of  >'  is  -J  or     ^  1,  thia  diffiflulljr  diaappean. 


Bat» 


aimiiarlj'  to  (be  expi«Mion  in  equation  (fi) ;  ttienfore,  dividing 
by  J,  a,+T'+fl,r+ST-Oi 

«  *i  -  —  i  • 

l  +  T 

Tliii  roin.iinder  of  th«  ooalliolanta,  a^,  may  Uwn  be 

found  as  follows : — 
Taking  aquation  (IH)  with  J  dividod  out, 

and  ioaertittg  tlw  joww  Bwiaa 


^aaVx*  +... 


(lf>) 


sepaiataly  TaaiBli ;  i^ince  the  tirst  vartioal  nira  on  the  tigkt> 

liand  M»  of  e<|auUon  (19)  ^O, 

+  48«*a  +  OgT  +  ll,T  +  ( 2  +  «i  +  «»  +       ..)  +  ...}«  0 

wbenw.  dividiiig  by  x 

und  this  must  be  ttue  for  every  vnloe  of  j-.  Tlierofore  if  j=U, 

ia^+ay  +d,T  +  (2  +  ii,)r=0 
or  fff2fT>    -;<(,(7 +t)  +  :'t;. 

Mimilarly  for  any  other  power  of  x  tho  sum  vf  th«  cptjflici»ot» 
ISQal«0|  and  we  obtain  in  {general 

//,(1+T)-  -(t  +2t) 

a,(2  +  T)==  -<rt,(T'  +rj  +  '.'Tj 

■.{S-i-t}^  -\itj(j'  ■^r)*HtT■^■ilT\ 

and  tio  on, 

(I'okemutviM.) 


jr 

I^''^  1'  -  ar  +  (2 +«,)«  +  (2  +■  o,  +  fl^T.«« 

Now,  fiince  when  z^O,  the  sum  of  the  first  terms  of  thi' 
above  four  espiesitions,  Tiz.,  a, +  r'.r(i|T-^::r>iO,  it  follows 
Unt  iha  tenia  oontaimBg  any  ona  pomr  of  a  mM  also 

—  !>«■■= I +«+**+«*+  .  .  , 
I  a  *-» 


IBK  FBB8EMT  STATE  OF  WIRBU8I 

TBLEGBAPHy* 

BT  nor.  A.  BbOXDKI.  AW  CAPT.  0.  rKRRir, 

lu  this  Paptr  tbo  name  "  WirulcH  Trlegrajihy  "  i*  tAken  to  refer 
only  to  the  truntmlsnion  v(  »tgnaU  l<y  iiieani  of  II«rCjtiaD  wave* 
witliout  the  intcrmc'diiiiy  >A  conductini;  wirea  connecting  tho 
couimi!ntcatin){  datiuna.  Tlio  hintorv  nf  wlrclcs  telcgrapliy  may 
be  bially  biniiauirieod  »•■<•  follows:  lii  I'-^s  Ilerl/  jierfornnxl  hi« 
fHinous  experiments,  but  tbe  ab»«ucu  oi  a  seatiUTe  detector 
did  not jMtmit  him  to  Utiak  «f  (li»tut<.c  ataiiailia^  In  laWV  to*- 
ercr,  M.  Dnudy  discovcKd  (he  principle  aikla  '•tsdio-cnuIiMtor." 
This  wRs  rc-naatad  "calmer"  in  18U3  by  Frof.  Lodge,  who  in 
working  with  tht  iBStnUBtBt  destroyed  its  ttmuiKr}-  coDductirity 
by  a  clockwork  hnmnter.  U.  I'upolf,  aniong  0Uiera,'cODlirmcd  llie 
experiiucat*  uf  Prof.  Lodi^e.ADd,  in  particuUr,  mxlc  dccuhcrcuce  auto- 
matic by  pultiog  llie  ff>hi>i<r  in  -cries  w'.'h  tell';  uni  a  relay  whi.-h 
oiwratcuacircuiteonsr  'ni[];>  the  luiuuuer.  I.iU  r.  M r.  M.in  u:ii  Jipjili'''' 
SI.  Popofl'*  vtrlical  wiiu  '  Icultir,  impfovsJ  liu-  nj.imraHw  for 
producing  lln-  \s'iiv«<i  -iDakiog  the  receiving  .in  i  M-ti<liiig  «nd« 
iiymmclncal — ar.d  modified  for  the  letter  tlie  cuu»ttuclion  of  the 
coherer.  Mr.  Marconi  also  eiicioaed  bt*  apparatus  in  a  metal 
.tcreening-box,  and  emfli^'ed  nunwrom  nen-ioductive  lesiitaaoes 
aa  skanla  oa  Ilia  xiHag  cnla  fte.,  aid  draa  piotaated  Ina  cobsrsr 
irom  tadialion  prodnMd  eitiwr  estarnally  or  intemaily  to  tin 
9cic*Diug-lM:>x. 

The  re«ult»  obt.-uD<'d  by  rarious  experimenter*  show  (lie  following 
facts:  The  dUtancc  kIi-':!!  r  m  lie  ;is;n;ill»'fi  .inri^s  flr-pcmh  nri  the 
height  of  the  verticil!  v.  ucs  :.  cil,  and  h  ^.-riiitci  f  :;  m  i  tli.in  ..ri  Imid. 
On  «f*,  in  l''9T,  Martoui  ;  ii>:rii:iu  iiu  in  tiie  Italian  navy  oovered 
!)  milcfi  with  VLiinjil  Miir-  "iOii.  to  100ft.  long.  In  ll^U9,  ooain, 
between  Dover  .iud  ikiulugiai^,  a  vertical  wire  llOCt  high  nulficea  for 
iti  miUs.  In  the  same  yvur  two  vewcU  of  the  Engli.^h  navy  corn- 
niuDicated  at  a  dustaucc  of  Ci  luHea  with  wires  IGUli,  and  IHOfl. 
long.  In  IWt,  Ux.  Manoai  apaaaad  77  miln  wiili  only  140ft  «f 
wrticil  wire.  In  Fnaea,  IL  Tisaot,  using  uppanitna  due  to 
M.M.  Diicretet  and  Pu{iofr,  «ignallc«1  om  tva  toadiatar.cc  of  milee 
with  vi-rtical  wires  uf  00ft.  In  Kuwi«,  M.  Po|iotr  uci:  >iii|ilUhed 
the  same  di»tanro  with  ui:,  -  of  isnfi.  CVipUvc  balluona  and  kileti 
have  been  cmpluvi  d  un  Um  l  T-r  ►u'^i'Luding  vortical  wire*.  Tlitu 
Dr.  SUby,  in  l^^'T,  wii.h  witi<  "f  ;iliiU.  Ir-ir*  .'i^niaUti!  12  mi!ei« ; 
M.  Voisenat,  :n  1S',,'~,  .ir,iiiii|il:'.li,-il  ntjrlv  mile*  uilti  !  :;Oft.  :  .itnl 
Mr.  Maioini,  iti  1  ■^  •Li,  sijjiiiiikd  »ut..:eWiiily  belwcun  Sui-^buty  ttU'l 
Bath.  31  lu.l'j^  ii-iDg  high  kil«4.  Lastly,  M.  Lecartne,  in  188i), 
estabhaheil  commuuicaiion  bctwc«.-D  Mont  Blanc  and  Chamuiuiix,  and 
fmadtbatafrec  balloon  with  a  wire  ol  IMffcconM  aammvaiaata 
with  the  aandicg  wire  (l^oit.  long)  wbca  at  a  dtrtaaee  of  B  mike, 
and  at  u  height  of  al'  Hit  2,4M{t. 

The  law  connecting  height  of  vei  tical  wire  and  diftancc  of  good 
signalling  has  been  given  by  Mr.  Marconi,  and  coDltrmed  bj 
Mr.  (  Javey,  as  11^*=  v'  Lt-  Morcovtr,  the  heiijhts  of  the  (ending  and 
receiving  wires  should  bo  the  Mime  and  the  wires  should  be  paridlel. 
The  authors'  own  experiment*  coDtinn  these  statements  fairly  well, 
1  lit  ]ioint  oat  that  the  height*  may  be  simultaneously  varied  within 
<  >-ii:iin  limitK  so  hmg  as  their  enm  is  kept  coustant. 

jTAf-i/Ti/  of  irirrlm  Ttlt^plrt. — Tbc  unlhnM  fli•rn»^  bripflr,  the 
^  ariMijn  tljcon^.'s  which  lin  e  l"  i  n  I'lnjMwl   lu  t  N]il:ur.  i'\nct!y  :ho  ' 
ucti'iti  <ii  the  ctiuttiiv,'  on  Uie  lecfiiving  vtrlical  wire.    Then,  after 
irfi-iriiif;  t-5  a  liiniar  I'  ljier  by  one  of  thtni  'Rlondcl),  which  showed 
tiiat  the  vertical  wir''  oviiUalor  i»  equivalent  to  a  K,-u>i.oiKalUtor  ot 

•  AMratlef  aPsyir  iwiatthafBMciMlMid  llaaliHilf  Onwi«a,fariii 
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the  Heiti  tjTXi,  they  procewl  to  olfer  the  UlCOITirbkh  ft*ms  to  them 
to  t>i>  b^iit.  The  r1i>c1rii'al  ri^cillati(in«  .ipreaill  iiptbe  viic  aoJ  a^iLate 
the  ethtr  rnuixl  the  wire.  I'-om  there  the  wsvtR  uproad  throufjh  the 
i^atroundin^  ether  ;  iln'  Iu  ih  of  clwtro*tutic  force  Iwinj"  jn  pluro 
through  the  wire  and  al  i  •.tii^^;  nmi.atlT  ri  the  earth,  the  lioos  yf 
niaj^Ettic  force  Uriig  cm  I  -  h  i  in;  il  •  wir-  i?  axis.  Thc»e  linci*  of 
nia^ctic  force  are  enpeciaih  abuu'iiihl  iicai  Uie  rnrfiicv  of  the  varth 
in  consc'iufDcc  of  the  well-known  concrntttition  cffwl  in  the  ptnpa- 
gutiun  o{  waves  ali»>g  cguJucliD|{  sutiacta.  Bat  the  cooevntntioti 
oms  not  itNTMt  tlM  loH  into  iifu»,  in  Um  Amu  of  htniipbnical 
mna,  of  a  hagt  pottion  of  th*  wiginnt  cofisy. 

Th«  KcdTiBgiiin  being  ent  nt  dircn  beigbt*  tqrtbc  ipiNding 
cindw  of  nagnetic  force  bfcomee  Ibe  leat  of  oaeillatory  eleetronotiv« 
foreee  which  act  on  the  coherer.  Tlie  longer  tUv  wire  the  more 
<Jfele»  of  magnetic  force  cut  it,  and  the  itronger  the  tlfect  on  the 
coherer,        'I'-Jc^l  t  r  ^'•.i,-  tV.i-nrv  ;?ic  anth'T-  '.ri  -  ;  I'lpfriments 

when  '.b'.-  i;.i[i.v  :;v  mJ  tliL      jlljil'.r  li  iir. i.  i-'  d  .ii-i  the  \-u)t- 

'mdu-'.'i'u  i-  i:i  ii:h  .Jiiuiii  -bed.  ilie  apparalti><  Wttj  then,  virtually,* 
platu  < :ijiii|<  II'  r  wab  ii  very  ifhort  vertical  wtH,  and  Vilb  Ihll 
ttrranK^iuiuiit  m  liu:Li  r.jjulli)  wert;  ulitained. 

In  diDcnming  llie  a;<|  anitti«  iifwd  in  the  production  of  ihs  wiivr> 
Ike  autbor*  reinurk  that  little  progre^  han  (teen  nndi-,  uwiii;;  to  the 
cxdwimrttMitMmpktd  bjrexperiinenten  to  the  m-riv  ini;  apparAtu*. 
It  is  known,  liowaver,  tliat  the  indueticm  efiih  einplnycii  i^iioiild  he 
M  wnrarfal  aa  pwrnble,  the  Kiua  m«>it  u«ed  living  tboie  sivinc  lOin. 
to  I6fai.  apitrkft  betwcm  points.  Of  cour-e  between  balTii,  with  tlie 
W1U  attached  to  wire  and  earth,  the  ;[>urk  becoitu-^  nHtiical  to  liii. 
or  im.  The  kind  of  inlerruptt  r  u«ed  in  the  primary  of  the  imluc- 
tion  coil  laeotnis  to  iiiatlt'r  lilllc  m  jiractice.  The  auth  or*  have 
tried  an  aheniatitit;-currrnt  traiisroniK'r  nupplyitig  a  pii-.''-iire  of 
30,0<>)  vi>lti  iiiid  alx'Ve,  «i>d  one  <if  them  hii'*  h.id  Liiilt  reci  utly 
a  m-w  umix.hir  t>pe  of  tran»foriii<-r  giving  a  pr<  --;ire  of  10",OJ0  volii. 
iiut  the  lue  of  hlgb-volLa^e  trantforiucrx  limited  by  the  facts  that 
thiar  nntkngcmw  and  «b*aib  n  gre«t  drsl  of  power.  Inallcv.di 
M  fouDd  llut  tho  materml  of  the  vertical  wire  i«  aliiio-'t  without 
indaence  cn  the  ei^^als,  that  complete  iMolation — wy,  l>y  clxinite 
susptneion — is  very  necetaary,  and  that  coTcrrd  wire  tt;iy,  p*iliap», 
be  useful,  in  that  cunvectivo  leaka;;a  ia  prevented  l>y  Ihv  inaiilatiou  ; 
but  fur  the  nuMt  important  factor  is  the  height  of  the  vcrtirjil  wire. 

In  the  r^e^eiviojj  ir;<^ratu«  contidirabte  improvement  )>.\!i  taken 
plate,  e*[i<;.iljy  wiih  ifMnl  to  the  cchercr.  To  >-iplain  the 
iiclion  of  tiH-  (iihertT,  M.  Branly  suppoteg  that  some  miNlifjcation 
or  orientation  of  the  molecniea  take  place  tlirou.'h  the  action 
of  ekcUic  force.  Or.  I/j<l^e  attribute*  the  dimintition  ri 
raiitanM  to  waUing  between  particlM  in  contact  Whatever 
tho  intiUMLte  cnnae  af  the  pbenonumnti  of  "  eolierenee "  it  bos 
been  shown  by  one  of  the  authors  (May.  th»t  a  coherer,  in 

circuit  with  ce!i»  and  a  gulvanometer,  coherex  when  the  potentinl 
difference  at  itJ<  ends  exceeds  a  certain  amount  which  hits  Ix-eii  iiniueil 
the  "crilical  voltaf^,"  Thi^  volu^'o  miL-it  not  V>e  cxcecdi-ii  liy  that 
of  the  cellt  .tj'i'ii  shat  dii(>  t-i  the  lelf-induction  of  tli.-  relay  circuit 
in  the  wiit  l,     t.  r.  .  l  ivtr  :  and  since  the  "critical  volt«;;r  ' 

!»  hiphffi  Mith  the  nioi  ■  •  \;rb>tiibte  metals  it  is  advaiitaKtouji  to 
(iiijil  y  tiii.  of  the  lebK  ■  vi  li-.il.le  nictids.  To  kwp  the  tiluig'*  in 
the  same  slate  of  oiidit^atiou  it  i.s  advistble  to  exha-i-t  the  .-pace 
between  the  tUctruder.  To  alter  the  procure  with  whi<:li  a  tiling 
pnatea  it* neighbours,  M.  Tinnt  n»e»  maguetic  tilia^g,  :u.ti  uiove^  to 
and  bom  tba  cuhcn^r  a  magnet  wbnw  linci  of  fwee  ata  jmnllel  U> 
tho  tnb*. 

It  W4i»  natural,  as  in  lelenhouy,  to  ulK'Hijit  to  tniDifjiin  the 
received  impulviai  up  to  voltagis  more  nuilublc  for  delecliun. 
.Mr.  ^farm'.i  uses  »uch  a  transformer  and  calif  it  n  '  ii).'Ser."  lis 
-et'  u  i.Ti  y  1^  wound  in  layers  containing  Miec'*.iively  fewer  tum»,  and 
ig  ii-'ludt  i  III  the  reUy-coherer  circuit.  The  tt«thfiri>'  •  xpericnce  of 
tin  "  l'^m:  IS  that  I  lie  email  central  condeiiivtr  adiltd  by  Matcmii 
as  an  ntt«upt  to  realise  Hyntony  has  no  perceptible  taion  iu  tbia 
dtttetiou.  Acconling  to  Mr.  tiarconi,  the  "jiflser"  incMawa  tko 
diabUMa  ui  si^jtialling  by  M  per  cent,  to  «H>  per  cent. 

Among  Aote  Ibiaga  to  which  invettiuntom  ^hmtbl  f  ly  Atr<  tition. 
dw  antnoit  mention  spontaneous  (le6oherer&  M.  Tol»luu^illil  ban 
endcnronrrd  to  rcjilnce  the  haninier  deeubctcr  by  »  magBotie 
decobarer,  but,  untMrtunately,  the  Alin^i  ef  the  coherer  ultiuialely 

bcnnme  :.o  ln.i^nHl*eil  that  the  "critn  al  voll  i^c  "  i>  grc.itly  lotteriil. 
The  sam.j  expt tiriivnler  ha*  slated  ibat  gniHl  aulodccohi-rei^  can 
be  tnadi-  with  <-eitaiii  kinds  of  inimpbone  carbon  powder. 
MM.  Ducrctet  and  Popoff  biva  wed  alccl  powder  anoeciifany  for  « 

iimilar  purptwe. 

Other  detector.*  have  leen  trievl  by  lii^ibi,  Tunian,  and  other.".  ( >iii- 
of  the  prescut  auUiorii  u«n1  a  oVi^sler  ti'l«.  cr>iiluinini;  two  l.ir.,e 
alecUodci  aluioat  in  eontart,  but  lound  it  lij<.i  i<rtiritive  than  the 
iillagt  cabcter.  M.  Kenxtchwettder  makes  a  dtilector  by  taking  a 
atrip  of  hiimr  and  dividing  tbo  ailvatiBg  by  a  ilit>  If  Iba  amnge* 
iMnt  ba  farcatbed  npon  ao  that  M>me  moiilnre  ia  de|>uKltad  on  Uic 
-lit  a  ciur.  iil  of  Komc  iiiajinilud.'  c^n  pa.'s.  Th.-  incidence  ofelearo- 
iiuijjiietic  ladintii.n,  however,  diminishes  very  greatly  the  current 
pKoiDK.  Wiib  tbia  "anli-cohaior"  ii.  Bata  Scbufer  baa  covered 
W  iiiiu«>  wutg  wiria  POft  ia  liKVilL 


Telephones  a>.  detector"  have  m  t  lN-en  very  «»iec<*wfnL  They 
Would  uiidoubtidiv  1»-  iiPM-ful  if  pm  in  wrie.*  with  a  c«^ll  and  a  rapid 
aubi  decoheriiij,'  o.herer.  Willi  tbi-  eitrenie  K«ni<ibility  of  the  tclc- 
phiiix',  oherrf?  of  verv  low  "  cnlitil  ^olL-sai^"  coubl  be  ufd. 

One  of  ibc  k'^'"'*'  I''a<li>al  ili-j«lTaiitaK<-s  uf  wiielei"!*  te!e^;raphy 
arifes  from  tin-  fai  t  that  mr-^n);i'-  de!i|iati-licd  fri'iii  any  ■station  may 
be  read  by  •.tjUotm  ftr  which  the  meuagcj  are  ii  I  ii.teude-l.  To 
overcome  1  bii  diiiiculty  Or.  Lodge  nad  Dr.  Mairfae  i )  haw  <lcvelopad 
a  syntonic  Mem  in  wnicb  tb« icceivinff  Mil* nod  opacity  ate  tnnail 
to  the  jieriixl  of  the  emitting  app«r*ui«,  Mr.  Marconi  h*->  nnii 
earth  .  (.nnectvd  wires  placed  near  the  verlii  al  wire*  and  (larallet  ta 
tlieia,  ill  order  to  attain  Inning.  And  M.  I'.'wndel  ^^ir.>|>i>«i-il,  io 
a  svnchronmalion  •j'tetii  m  wbli  h  a  telepbone  with  a  certain 
frc<|Ueiicy  of  vibration  seb-cH  the  raiiiatioii  cmitte*!  from  a  vertical 
win;  char;,'pd  at  the  »*nn-  friiimiiicy  by  moAna  of  an  interrupter. 
LoDtlv,  M.Oimrini  ForeitU  h»>,  while  paltiiui  forward  suue  enuneuus 
theor'ief ,  pro[KMcd  a  lyitoiii  of  natooaitic  iBuya  nl  wUcb  lb*  reiulto 
are  nut  yet  known. 


CORRESPONDENCE. 

ADKL.UDF.  MUNICIPAL  TRAMWAYa 

TO  TIIK  KDITOB  OK  THI  ELEcTHIl  lXX. 

Sir  :  The  attention  of  our  client,  Mr.  Hiiigham.  has  t>eeii 
called  to  your  issue  of  the  r2tb  inst.,  which  contains  a  para- 
graph K'lalin<,'  to  the  Adelaide  tramways  to  tho  ef^Vct  that  tho 
main  diflicully  up  to  the  prc^nt  in  (Im  oompletion  of  tho  tntini- 
cipal  Acbcmo  of  tramway>>  for  tha  aty  *'  is  a  pledj^e  which  the 
City  Corpuration  wa'i  drawn  into  mxno  months  ago  to  aupportk 
foiirtij  proposal  made  by  an  outside  compnoy  promotor.  TUs 
gentlemea  "  (obf iatuly  roforring  to  Mr.  Bingham,  as  it  la  com- 
mon knowlaoM  that  he  is  negoliatiiig  the  project)  "  ban  now 
(ailed  to  fulfil  hia  finaneial  gaantataa*,  ana,  (ha  Oorporation 
bciiig  thus  freed,  no  gftftt  dlflieaUy  18  Atttid^aiod  in  oanying 
out  the  municipal  propoaala  with  the  lliiknoial  aa|fott  01  tha 
constrncting  companiea." 

The  statement  in  regard  to  the  aon  fulfilmant  of  tha 
fiaanoial  guarantees  being  absolutely  untrue,  wc  are  instntcted 
by  Mr.  Bingham  (who  reserves  all  his  rights  in  regard  to  the 
libellous  reflection  cast  upon  hiin^,  to  call  u[M)n  you  to  inform 
u<  the  source  from  which  you  o'  :  lined  tho  information  th<ts 
publiehed  in  your  paper- — Vnur.^  faitlifally,    PAijuns  tv  Co. 

14,  St.  Hahn'a-plBfla^  Lot.  1  1:,  E.C.,  Oak  80,  1900. 

0  :■/>!!>) 

1,  2  and  3,  Salisbury .conrt,  Floet-strcet,  London. 
Oct.  24.  1900. 

8n» :  I  ham  to  acknowledge  the  noaipt  of  yours  of  the  '20tb, 
and  ia  reply  beg  to  dineteioi  uy  intention  of  making  any 
reference  to  Dir.  Bjnfham,  wbote  MBM  «a  bear  for  the  ficat 
time  from  yotmehat  in  oonneotion  with  tbia  matter,  and  m 
propoBo  to  publish  yonr  letter  wftli  th«  noe  pronineoea  aa 
wa»  given  to  oar  note  npon  "  Elemle  Traiation  in  Anatnlia," 
whicli  was  suppliod  to  us  in  the  usual  courae  by  onr  eORO" 
spondeuc  in  that  country,  as  relating  to  questions  of  pnblio 
iutorost  — Yours  faithf  lily, 

p.p.  "  Tho  Eleciriciiu  Printing  A  Publishing  Co.  iLtd.), 
Mcsars.  Paiuea,  L:>th  aad  lluxtable,  tvasMM. 

li,  St.  Uelen'e-pUce,  E.C. 

Exports  of  BleeMcfllMiMntal  HiiMMifiaL— TheMMng 

li^t  j;ivei>  otli  ial  partieiilatt  of  thaeKporta  of  antm  nannfactnrM 
electrical  apparatns  and  materi  al  (inc1-.ii1iii>;  trb  i^ntph  and  telephone 
wire  and  material,  but  not  iiii;li|iliM>:  eUrtrical  instniiueuta  or 

macliine-i,  which  are  not  -.Cj-iaralc  ly  .-[►ecilied;  from  Uct.  17  to  OcU  23, 
with  the  p  'rls  of  di'<liii»tioii  ; 

.l/r-.-.i    .Vle^andria,  £11;   C^n*  Town.  £10:   l)urli»n,  £502  ,  K».t 
l/i>n'doi>,  ttO  :   P'irl   Klizit,<"th.  £116.     .1  .  frf  i/ .  i  c    l-  ipui  >mlr,  £J6  ; 
llolArt.  t<!10  ;   I  vtllrion,  ttS  ;  Mellmurue,  £122;  IV.Oi,  iitW  ,  Toil 
Chftlmei',  flOS;  Svlncv.  £7.711  ;  Wei;in»;t.Mi,  iiail.  /i/'vinn— 
£256.     /V./  '/  Jiuieiro,  £55.     (  <  v^^N— <-'..1>iiiIh.,  iV<.  Vkili^ 

Siiulia<!<',  £25  ;  \  «i(i»mi4.i,  £31.  lirnrmrl  L.i|«iib  ik'vii,  Jtl56  (H'legruiib 
win?'.  t»V''i.."iv  -  i  Uuii.^in;,  £2.W  :  teU-itrajili  uia'cn;il  i.  (/''/oi/Mr,  £W. 
(Srtrn — I'ii:- UK.  i.lOO  ti-leKr.ipli  iipi-uikUu).  JJtJIami — Auts'erdam,  £86; 
ItuitenUui.  4.L'7.  //  '/  A  .< v,  £4.\  /aifii— Buantaar,  <3M6  t  Calcutta, 
£1,658  (iuiluiliin;  i^i.'^y  ti-l<i;riiiih  wine);  Karachi,  £12.  ./<ij»in— TeUo. 
£50.'!  ;  Vi/JiHl.^iui",  £4  (ini  liobim  £3,TOJ  ulenniph  cai.le  .  Kr.w'i  — 
St.  I'eltmbuit;,  £ll'2.         ■  7-n  -  (;..ihe:iliurt;,  i  iSb  mtluibiii^  £336  tele- 

araph  mat),  f  nfj-i^—Uauit  Vidm,  00.  Tout  tiajbsA,  ftiiM 
iVSfKH  ia  tba  eonaaiieadiiiB  wiih  laal  ytar  (Oel.  19  to  Oct. «). 


Digitizea  by  doolie 
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iEGAL  INTELLIGENCE. 


In  tht  LoH  M ■^ar'ii  Court  (londoB)  hat  wtA  Vr.  BAwin  Toppld  MMd 

Hr.  A-  .1.  Snuderson,  i!U>iii»|tinK  director  of  the  KlKtricnl  Iiiklna  Prinlinj; 
Hyiidieste  i  Ltd  )  to  iwtuicr  £600  mhIi  nad  £4,603  iu  fully-paid  £1  •hire* 
in  »yndic:tte  UDtlcr  a  rrrirnii>in  i  in'"  <t(il<j.l  >f,iy  16,  1816.  The 
Ccimiiiiaiun  note  act  out  ll.^l  iu  i;  iii-iili-r.i'ii  i.  "!  p.iiiu'.ilT  inti  "iucing 
deteodaDt  lo  tint  i»vctiUir  uf  4  i<ittoDt<<d  pnntmE  inreiillun,  tmA  in  tlie 

nM  of  ilthnftiMt  inirrfliirimthii  in-iii*iTii  j-*— « —  to  i>ty  pUintiiT 
»  awmahitott  «if  10  per  eent.  upra  th*  dUftrmu;*  l>«l«»eo  tlw  price  givep 
•od  that  recdvwl  from  n  joiut  ituck  company  to  br  fonocd.  Defciulitnt, 
tbrougli  a  oominco,  had  ptirchaMHl  from  a  Mr.  Qreene  a  patcDted  printing 
dcrico,  and  tli-n  !in<i  hn-n  to  tke  i-ynillcat*.  TI>e  point  tb*  C«vrt  w»« 
aiil(«il  lo  >  I-  wli.-rhr.r  ttir-  lATiieiliail  b«en  Unrught topdMr  IBd 

purdMH  cOcctcd  Uuxtugli  plaiotitl''  iDnlmincaUlity. 
iUltr  k  kagUty  beSiitm  tlw  jar  mn  mMM  to  agnct  m4 
1  llltllaiit  Rftiog  «  Twfliot- 


Loiidou  ElectricEkl  Cab  Co.  (Ltd.). 

lo  th«  Companies  Windiog-up  Cmr'  on  Wailii«Mlay,  Mr.  JuatieaWricbt 
biul  before  him  a  petition  for  a  onmpulaury  order  agaiiut  the  Lmdon 
KketflMl  Cib      (Lld.)L  Xha  putelon  im  npiwii  1 

Mr.  OOViraKU.  mkU  I»  ■niwnd  tar  tbs  p«titinn«n>.  Mimr*.  C.  R. 
Toater  and  otliar*.  TIm  ootB|<*nT  wu  iiKiorporated  in  19$^,  nhh  a 
Domin  >l  (>f  i,'150,OOG  in  i.L  ^iKtree,  the  vendor*  being  tli>  lliiti^;^ 

llotor  Co.  lUKi  the  Electrical  I'ower  Syodioata,  who  were  to  grant  the 
OOiarany  liceooca  under  wliick  it  1NM  to  WtMUbtt/f  Wd  work  ill  «alit  M 
Hw  m«iri>poli«.  <  ia1y  63i,(IOO  odd  tl  tSotm  wtn  alldttod.  VodlvldaDai 
had  ever  bewn  (laid  by  the  cnmpMiy.  la  1896  a  pnwpcctus  'lite  aecuuJ] 
waf  inued  asking  euV>*cription«  for  the  remaining  *hire<,  and  in  reaponae 
12,900  aliarei  wc-rr  jtt».f.  Tl>c  allegation*  nf  t lie  petition  w«re  tint  the 
directum  li.i  1  y.  ■  i  i,.'1<t  1.  ;>o  to  allotment,  and  that  tb«y  hv)  no  right  to 
pay  away  a  miin  oi  £21.000  to  the  vendors,  and  the  pctitioiiijn  a«k«i  for 
•  conpajmnr  order.  The  oaiiiitany  waa  not  in  voluntary  liquidation. 

Mr.  STRWART  SMITH,  for  Uie  company,  oppoeed  the  petition.  The 
only  effect  of  a  coni]>ul«ory  onler  wcul-!  tx^  i  i  puL  vi  tuJ  lo  t!i-j  uuly  two 
aaae!«  the  wnipany  po«ii<Si»*d,  »ij  .  lir  i-iu  i-i-  I n-j  vihu'.c  lA  ilie  com- 
pany's aMet4  bad  lieen  already  iliviHed  in  adclxnture  lioldisn'  action. 

His  LUUD3HIP  a»id  it  »M  dear  tlw  «aa|wqr  «Mdd  an.  lu 

undertaking  seenied  to  hsTB  been  sold. 

Mr.  STKW.MtT  SUITH  admitttd  tUt  tM  waa  so,  so  far  lu  it 
p«Mi)>l<'.  llic  aaoant  realised  waa  £3v363  groae,  aUiul  £1,000  of  uhicb 
wtn  diriailjle  union^'»l  rl.-Vniure  boldcra,  »omc  of  whom  Wero  tlie 
petitioners.  The  liccin  ^r.iuicil  w.  r«  not  tninffenkbla,  and  one  expired 
OD  the  liquidation  of  the  prtaent  coopwty.  It  »a«  ioiixirtaat  to 
fiBMlMr  that  e*«a  Mnu^  thi  WMONgr  mwl  not  work  tM 
fltdl  It  eould  pnTcnt  nlhere  trooi  doing  eew  A  compulsory  orili 
no  duubl  serve  tUi:  |>urpiMei  of  tlifl  It -ensrrrs,  but  would  not  b«noSt  lltc 
coinpnny. 

ilia  1^  11(1)811 1 P  said  tber*  wpearwl  bu  b«  16i,000  aiMntMridenaivotiog 
the  petition  and  none  mtspaMug  MgOUt  MTiBff  tto  royeltiee 

under  the  liceuc-es  i 
Mr. 

fi*  i»'  - 

only  payalk'      tlit'  u^or.    I  U'lcr  Ibean  dMBOIllHKW ha  BfllltMdid  Uwi* 
10  ground  for  a  oomiiuliury  order. 
iIABIMaiPnMmilMt '  " 


et  iat  ttceuc-es  i 

[r.  BRAHWBLL  DAVIBB.  OCL,  wbo  abo  aniOMd  th*  paUtioa,  wid 
^MOMirartpiittwttilathe  cMieiTw*  babgiMM.  If*  thiMwIit  it  «u 

per  ann;im  f^r  ri1  r.    Th.'  pluit  had  MW  MM  auld,  tnd  rsfUtlH  INie 


OorantiT  Qm  Fitttag;  Btoetiic&l,  and  £ii«ineering  Co.  (Ltd.)- 


In  th  r'lTQijxuiies  Winding  up  Court,  on  Werlnexiiy  Mr 
liranl  iv  j-it'i!]'-!!  fur  tlm comjnilHory  winding-up  of  thin  curn] 
stated  that  since  Ute  uatitioa  bad  l>een  unweuted  the  ci>ni|iany  bad  calJeil 
•  metliag  «(  iti  <ndltais  Md  kad  lnU  M«n  tbato  %  teiiHM  «i  i«aaM> 
■tnietini.  Tit*  dincton  dnind  timt  the  fWtitioa  iliinild  etiiid  orcr  for 
six  week'. 

Hie  I.Ultl  >.SHII'  allowed  the  case  to  stand  over  for  six  weeks  with  liberty 

to  apply  '.u  ;  .;^U>re  Uke  petit'  ju  l  ■  ".^u  liil  any  1;m»  nfirr  th*  f.r<i  fortnii;ht 


National  Telephone  v  Ijichatige  Telegraph  Co. 

I  '.hir-tiri  f    l!i-Ti  'I    ii         I    Mil   Wniilltudiy,  Mr.  J u<ticv  l.twntDoe 

anil  .Mr.  .lu-.tiL-c  Kennedy  direcli'd  thit  this  aotioo  should  not  be  beard 
before  Dee.  1,  both  parties  aooaenting. 

Workmen's  Compensation  Act. 

Bishop  Monin. — In  tli»  Court  uf  A|j(k;*1  recently  an  adiim  wm 
Itenrd  seeking  t  iaet  u!ile  a  ju'lKuient  of  Ju'V^  Parry  in  the  Muichenler 
County  Court.  The  pUintill  m  lli«  C'ounty  Qnirt  acti'in  ia  labourer 
UMied  Moran)  was  in  the  employ  of  a  chainnaker  at  19a.  a  wecli.  In 
Jaly,  189D,  he  cut  nir  the  ti|>4  of  his  tingem.  lie  won  |«id  full  wage* 
while  away  fr  lu  w  ,il  H.>  r.'tu-in- 1  t  .  hh  wnrk  with  his  then  e>npl"jer 
(liishop)  isi  .^  i.i;  1  ;  V  ;«n  ;  ii;  tlie  f'  i  mg  December  commenced  prn- 
liaip  under  ttis  Workmen  «  Compensation  Act  for  compenoatioBa  and 
aMirded  i*.  a  weak  Bfalui|i  paid  tliis  mm  weekly,  but  ndHcad 
b'i  wag^K  by  3*.  to  ttf.  a  weait.  In  February,  1899,  Kama  Wt 
Blahup'ii  emplnymeut,  but  Ttialiop  r'lntinanl  ]iaying  ti>e  S».  wMkljr  oaaa- 
pensation  till  March,  1900,  when  he  U-atuvii  that  Mi>niQ  wb<  in  the  auploy 
•lthe>iaMh«*MrCe(p«iMia«»t2£b»w«ek.  (ipon  thii  Biahep  afiMMed 
W  Mtl  fMiy  M  eiaeil  Ite  MTiMBl  <' tto  Si.  a  iiMk,  tat  JMdge 


deeliaed  toMMdatotbbraqMat.  TlieeMa  m*  then  token  to  the  Couit 

of  Appetl,  who,  after  taking  evidence,  adjuurued  the  caw  in  order  to 
obtain  the  learned  County  Court  judice'i  reaaoiia.  Aflcr  tliese  had  been 
given  and  aooiidarcd  bf  th»  Cowt,  tlw  Lotdi  Jiutisaa  laid  tha  anoaal 
BMt  be  dinataedi  nfih  eoiti< 


a>:tiui 


<bited 

Wdlt. 


ifowmomma  LEaAii  cAuaHi. 

'Hie  following  list  of  fliMa  af  eUetdeai 
hearing  m  the  itoyal  CoVtl  *f  jMtisa,  ' 

sittings  I— 

OotfBT  w  Arrmu—Ciluicnir  Diwnmi.'-Ctiunl  Appmt*. 

Kaclrr  V.  LnnJon  Klertrir  Supfjy  Corp<7rali<m  (/A'l.).  (Appral  of  plaintiff 
from  order  of  Mr.  Justice  Farwcll,  datod  Keliruary  12,  1900^ 

CHfy  of  litmlaH  Sttttrir  LifklHtg  On.  {Ud.)  *.  Onyoniftoa  ■>/  leiufois. 
'itSlT*' «(  dafadidli  torn  aidv  af  Mr.  JmOoa  Fsvmli,  dated 

Cuba  Sulmirine  T-Uimfh  C-H.  Wttt  Mit  «a4  Pnommm  Ttb- 

ijrapk  Co.  <:  Lid.'.,  i  A|^1  of  diftiidaBla  from  order  of  lb.  Jaatioa  Pamall, 
dated  May  29,  1900:. 

IJr  of  nunrt  EUHrh  Trorraa:'  i.rl  /,;,'(,,;  C,  ' /. '7  )  v.  .44^V.  (Appnl 
of  plaintifTt  friMo  oriler  of  .Mr.  Justice  Byrne,  dated  June  21,  1900.) 

VkamberOiin  iiwf  A/oeUoat  (/>'f  )  v.  ( 'jr/iorati-iu  of  Bnfl/.>rJ.  {Appeal 
of  plaintiffs  from  order  of  Mr.  Joatios  Karwell,  dalei  Mar  2i,  1903.« 

y/'(idrs  V.  Uiiion  ffrtmi  JMiUiU  GMtaett  {Appall  si  drfaodapto  (i«ai 
order  of  Mr.  Justice  Baik]i7,datldFllk.n;Uini)  TUe  actim  is  f «r  aa 
injunction  for  nuutnce. 

Atl^jrnf^-ficnfrai  r,  /.nnfl^'n  f'  u-i';,'       i  ■■it.   (Apr>^*l«-f  ;■ ' 

erder  of  Mr.  Ju«iice  C  ix7n«  H  irdy,  (i»t*l  Apnl  6.  1900.)  Thj! 
laina  the  rfgiit  of  the  London  C  juoty  Council  to  ruu  osmibaaii. 

QCEO'S  liKiiCH  .\lT«.VIA--flTt.«i  /.int. 
X^linmil  Tth^^h'jnf  f'l}.   Ltd.)  V.  C'irprtrM'.'rtn  nf  lf\iditfr*i'ld.  i 
of  plaintiff)  from  judgment  uf  Justices  IJran'.ham  anil  t'hannell, 
June  20,  1900.1 

X<Uim-d  TtUfihim*  Ot.  {Ud.)  v.  Vtrfi»fMi9»   o/  Tanhridgt 
:  ApiNalaf  plaiatiir«  ban  jadgBMBt  at  Jaitlaai  Oraathain  and  uhaamll, 
datadJonalMm.) 

rH*SCEBT  DtVt»ION. 
Ilefurc  Mr.  Justice  .Stirling, 
Croeijoton  <(•  tV).  {Ltd.'  v,  AlOriykI,    i Action.) 

Ilefore  Mr.  Josliee  Wright.  — ifryion^  for  Tfiil. 

ElfHric  Cujirtrucf.on  Ca,  ijAd.)  v,  V'jfflrrpump  and  oVi/n.  (With 
witness  .ind  motion  for  judgmcot) 

Jle  MaAm  Sltrtrir  Tr'trnvtr/i  Vn.  I.Ud.).  KUetri:-  ConMraUion  Co.  {.Ud.) 
V.  A^paraiHtot^^**'.    ^Vi'l,  witni?-<t«  and  motion  for  judgaawb) 

Compnnicn  Winding-up. — Patitioos. 
Mimr  FWi  Jtob'w  AMlantf  TVuetSm  C*.  (Ad.) 
JCwtilmftelrtiut  <U  Ow  (iSMO  ttUaasaaiinportadabava] 

Ilr^rdinn  Tdctirapk»{liA.)  • 

CornUry  <in  Fiumgt,  Stilrkal  and  BmglMtrbig  Ch.  {iUI.)  (IWa  ana 

is  rcportsid  above.  ] 

Before  Mr.  Justice  Cozeos-Hsnly. 

Enrtd  V.  KltrtruyU  VndfHakimt  ',l,id.)  (Ac'jon.) 

Bef.iri-  Mr.  .lu.liL-*  Farwell. 
{.'orjy»r<ilwt.      iro^rfrA'i?.*^ii.yfi  v.  Brttuk  E'cetrir  Traction  f  'o.  (L^il.). 

'.Ji        r  IliiNcH  BavcH  Divi.iiox  — (^7'r.--taf  Jnrirlli. 
Attonuji  Otneral  t.  National  IttsaAaM  C»,{Uii.)  (OaeUimtfaM.) 

O K^ntu  ami  •iv-thrr  v.  iicJieid  Ai<*«-SX<rillat  OtHtraUr  0N [M  ) aud 

anothtf.  (t'eruonal  injury.) 

VeB-Jmiii. 

iVa((«iMl  JW«>A<iiir  Ca  I       a.  Odtk  aad  allcra.  (lajuoalioa.) 
iVMMrf  nUpkamt  Oh  (ltd.)  V.  Stdim^  »l«*^p*  0>.  (iM)  (bjuM* 
tioD.)  (flaanpovtaltMieawabo**.] 


MUNICIPAL.  FOREIGN  &,  GENERAL  NOTES. 

Aberdeen.— For  aume  time  past  the  Trumways  committee  havo 
been  in  doubt  a<  to  the-  nr»t  AUitAhle  svat^in  of  electric  traction  for 
UniuD-&treet.  It  is  now  propose.!  to  asl:  twolirius  who  own  xurrui  L-- 
cunlact  or  thinl-rivil  »y»t<?msto  each  put  'lawn  a  »«clioli  in  .\Wtdceti 
•o  us  to  (jive  the  commiltio  un  oppurtuuity  of  juJ^in;^  Iht  fratures  of 
ihu  various  i-v.itetns.  Tlir!  cDiiimittoe  have  aI«->  rcoue^tol  the 
Wcetinghouiie  C  iuijmuy  ti  suliinit  au  olFcr  for  their  conduit  system. 

Association  of  Municipal  Corporations —A  ^•eneiul  nm  ting  of 
thiti  aiauciation  wa;-.  h«ld  uu  TuLwlay  tu  rvce.ive  n  report  ua  the 
Telegraph  Act,  IBW  (l|imiet|ial  Titlaplune*).  which  waaadoptodat 
s  recent  tMniweiice  of  eofporattont.  In  Fehninry  the  matter  wwa 
referred  to  a  aub-conmittae  with  p^iwer  ii  procure  c\pi  rt  n^^isUnce 
ai  to  the  prncticahility  Af  e«Ubli«huiK  nniiiicipal  iclcplioue  ex.  Iiin«.-., 
The  wmniittee  con.'.iated  of  repre/cuutivea  from  Mancli.^-'.er,  Snlforl, 
Itolton,  Hull.  Plymouth,  SunderUnd,  lliiddentUM,  Wi„i»u,  .Sjuth- 
].iirt,  .iiiJ  F.;iJlljnmne.  Several  iiieetint;'  were  held,  and  in  .Muy  ihu 
i-oiiirir.ittv  r.  j.irtc  i  tiiat  in  their  Mjcia  in  '  tin  r.«tjtbliahmeut  of 
municipal  telephony  waa  iwih  practicable  and  daeuraUe.  '  The 
altba  eommitte*  (Aid.  Soatliani,  Mancluiter}  and  cthar 
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sentlemtn  were  deputed  to  watt  npon  Mr.  H«nbii^,  Sccretarj-  to  the 
Tmnuj,  to  obtain  iBfonmtioQ  upon  tlie  following  paiiiti :— . 

1.  Whether  thi>  OovtamcaMit  wouUl  allow  a  pQetpontOMitl  of  faUwat 

an>)  unLiiis  fuml  t-Hirr--"  <<«r  <i  t^ri— 1  of,  »ay,  three  yearn. 

2.  Whether  II  i-  <■  wr  i))   ;  •  «-   il  l  cuusirut  t«  «»t-ml  ih«  |ilriod  of 
reiaiyuteiil  o(  capittj  I>i:j<hu!  the  U'ruiiUHli  m  of  iLl-  Ik-cuc. 

Iw  Whetlier  tli«  Cj  ^vernuMOt  coal  )  K'^'-   au>    gutmateo  tb^t 
nunieipil  icltpbcKM  iiiaot  mttU  bo  •l^.|ui^e<l      that  UoverDsaeDt  at  Uu- 
iWBiMUeaof  tbepinodof  Kmm*.  4.  WiMUwr  tho  GonnHNnk  mmM 
SnattlMwitlHlnnndorBad^tioiiof  tlwnv«llf  of  10pirMiit.«a  poa* 
noeirta. 

Mr.  Ilaalmrj  !>  repli«!i  wore  w  un Jer : — 
1.  Shall  rvxift  fnUr  coiuiJerati<iii. 

8«ad  3w  If  the  OovmiiMBt  aciaiRiil  Um  plwl  at  tlw  tamaiMtian  of  the 
lietaM  Our  «oul<l  acquirs  it  ata  priee,  and  tba  mooex  paid  wonU  tarnub 
tlta Btau*  for  p^yiag  off  liaCTO<re>l  cApitnt.  Tli»  Tm^urj  luiiMta  aithor 
4m  alnady,  or  aboold  be  made  to,  j'l-ovMc  Uit  tbi>. 

4.  Xo  prospect  of  aticb  ralief  eoaU  ba  bald  out  at  preaeot. 
In  Jul,r,  whfu  the  nib<«oma[iittae'a  npgit  ma  leealTail,  Ilia 
Cunference  retolfed 

llafe  tWa  Ciailpauaa  laaaHmeD'ii  muntcii«litiri<  c<>iii«mptat{m(  U« 
attaMifbiiMDt  a  rytttm  et  wutok-i^W  vtU]  him  to  apply  i'  >r  UetaMi  to 
»T~re  in  ISll.  unl««  tbute  axe  special  or  itK'a]  cirouautiiiw*  nfodering  a 
!  'Vi^rr  li  *  nce  deftiral'1^. 

.SirAll.t'rt  K,  |{..!!it,  V.V    |<t. '■M-'!  ;i*  Tij"-*laj'r<  mittitii:.  *h«ii 

Ihe  Mnv  T  <■:  lin  lili  I -ii-l  i  !  ..-illli  '  L  l.i|i:-'.>n  of  the  ri-\>irt  on 

liinnifi]' il  !■  l-'iil: /111  ^.  Hi' faii>i  Ui«i  iliiJiicjBiiel<l  (.''iiincil  lia'l  nver 
iiod  <Atr  i.'i.ii  i'^  the  principle  of  mnnicipal  cmtrol  ov.-r  tlu- 
>>trc«ta,  liiey  ha>i  no  quarrel  witb  t)ie  Nutitmol  Twiciibonc  (hi, 
escc|it  om  ilia  MMud  of  tliair  drngn,  whkb  irata,  tbaj  nri;<-J, 
axcMilTa.  Um  Tmnk  Clerk  of  Sauard  aeeonded.  aittl  tbo  TnvMi 
Clark  of  ChalknlMai  laid  he  unJcotool  Oie  (l^A't-ruini  nt  Dadon  -ok, 
at  tba  apitaUod  of  the  Iimikc,  to  ]>urclia.-<e  Ihi-  jilint  ;it  ?K!h 
a  pric«  at  wmili!  repay  thii  capitiil  burrowed,  llo  thouj^ht  tlio 
Government  ohouM  al*i  re|>ajr  to  l\w  local  authority  niiy  lli  i', 
ri]i|;bt  hare  bi»cn  sp«?nt  in  ro-fio-t  ol  capii^il,  ^inkiD;^  liin<l.  aii  i 
interest  ovor  and  alxive  the  iiicomi-  that  hmi  )t<va  rtcLivrd.  It 
not  ^atlicicDt  tliat  thev  should  repay  ibe  liarv  rupit  il,  1i>'caii->^  in 
Mtablifliing  the  ItU'phonc  icr^'i'-c  .iti'l  brtu^ms  it  into  wurking 
order  fur  the  I iovvnimeut  tu  aiyiuir-  tiinuidpalitifs  lut^'lit 

yatmancy  wbioti  Itad  not  baeti  reooiMl  to  taani.  Mr.  Ii'j)>in.««n, 
TUBliriii){«  Wvl^  aald  (bat  U>n)iiK>>  liad  obtained  a  Ikt  ncr,  and 
tlw  oouir:icu  for  (ha  mtrtallatimi  W'>rk  h.ri  \>etn  let.  Tlwy  had 
almtdy  <)eciircd  ahont  390  (ubicribcr^,  and  Uie  rt'.lneed  tariff  which 
Ihe  Nation.ll  <  '^mpany  had  l<cei)  fom^l  to  ndopt  Ijy  the  thrent*»iril 
coriipelitiun  of  the  Council  had  Fecurr<l  t  -r  llic  ■  Diiipiinv  an 
ii!i-rca?t  !n  tlie  nnnib-.r  of  \U  BiibscnlK'r«  fmm  li>i  This 
trt  Ai  «  allii(^'tbvr  n  tml.hi:  t'l-ncfi',  and  th<-re  uniM  !«•  no 
rUariM  upon  thr  rjlti.  In  n-ply  Ik  llii;  Toa-u  t'lerk  of  .Salfoid, 
lha  Town  Clerk  of  Tunhri'l^!!-  WiIU  *.vi{  ihriv  lifenoe  eittiidcd 
lieyond  tba  jrtar  1^)11.  The>  'lid  uut  e«e  their  way  tu  repay  iutcti-it 
aod  linkiagUnd  ia  1 1  jcuaaand  bad,  thareiiMe,  uiwa  vat « liceii>  l- 
for  21  jean.  The  NatMaal  GompiDT  had  not  jet  decided  wheih<-r 
inter-cflinmunication  aboold  baeatahuaheJ ,  hut  if  tbcv  JKMedto  thi.4 
their  licence  would  hs  exlmdcdonthe  wiie  tcnni  ai  tho  Ottrpuralioii 
licence,  iihe  indicationa  nt  DrBtcnt  were  that  the  OOUfUiy  preferred 
to  compel*^  with  the  municipal  amriecL  The  reMlatiOB  waa  then 
aj»nM-<l  to  luunimously, 

Birkenhead. --The  cuh-emRniitti-f  recently  appoiiited  to  <  on.'<iiU'r 
the  .idvi.^ahility  of  redui-ii>K  the  charge  for  t-k'ctiic  current  to  l  i.  per 
unit  has  prf.ssnted  «  ri'potl  in  which  thfy  Mtim.ite  the  tot.d  ih-nund 
fir  ("Ifctru-ity  !!!  ihe  borough  tor  the  year  ending  March  nt^t  at 
■U.').22:i  umi.H,  LMii.jii L'inn  o^ii^iry  C'lamniera  for  liyhlins;  22i,;l:iO 
tiuiU,  power  cottfumcra  .'i.lll,  ferry  li^htins  70,«!:(>,  street  lighting 
7,41 1,  and  Hidjtoa  and  Noctomn  lO.iiOit.  Thin  contumption  would 
liave  tu  be  increased  by  31  per  ceut^  befure  the  iu<:ume  iit  4d.  per 
KUt  oovered  the  expewlittan.  At  preeent  tlte  eturt^v  coiumencca  at 
(ld.,willi  inb^qiient  rcdtietiom^  uakiqg  the  charge  vary  from  aid. 
(n  (id.  per  unit.  The  iiih  eontiiiittaa  aiHCut  the  opinion  that  the 
chai;ge  cannot  be  reduced  to  dd.  without  lOM.  However,  thev  recom- 
mend a  reduction  to  ordinary  con^nnieri  affi  r  D.-r.  to  6d.  por 
unit  for  the  first  hour,  :{il.  for  the  Gerund,  ;ii!  1  i  I  niri  t.  I  jr  power 
and  heating,  a  reduction  is  recommeiide<l  from  (Jd.  to  id.  i>er  nnil  lor 
the  lirrt  hour,  :!'L  for  the  second,  and  IJd.  .-tlt«r>v/jrd.".  The.-f  re<iiic- 
lion«  would  ri'duce  the  estiiiutsd  suri'lm  ou  the  year  from  £'375  to 
£ii^K  The  (i-n.  Water  and  Kler.trical  committpe  rcommciid  tlie 
Council  to  relieve  them  of  the  min-igemcnt  of  thti  electric  lighting 
nndertakiBg  and  inatntet  the  Seleetioo  committee  to  iqwit  a*  to  iia 
fatvra  management 

Boaton  -  -An  electrioal  expi^rt  i»  lu  be  enff>>^:«d  liy  the  Pax-inj;  and 
I^btit^  comoultce  to  renorl  uiiuu  the  adviiabilily  td  c^tabtuhio^ 
alaatrieuf  worke.  The  Ooubcu  obtained  a  proTieiooal  order  tbia 
jpcar. 

BonmemOUth.-'  .'\  eonfetvnce  Ijetwet  r.  Ihi'  Iii  l-  '.  r-  f  tl,.  Itonruu- 
mouth  and  Toole  Klectrictty  Supply  (  n.  ami  n  cnumiitet'  of  the 
Corporation  will  be  held  at  tiw  Liadan  offices  of  the  oeamamr  to 
diieom  the  queationof  tbeneanblAiiief  the  cuminny  a  nadoilKiiig 
by  theCocpmatioi, 


Bradford.    The  memljep!  'if  thr  Br*^Uord  Electricity  committer 
Mere  eiitrrtaine<l  to  dinner  on  Ihr  L'tth  inst.  bv  (Jonneillor  F.  U. 
Sliaw.   The  ouipaoy  included  Jlr.  Cbattock  ^tliief  engineer)  and 
biaawi«tanl^  Mcam.  W.  Jeae9^  &  T.  Daltoo,  and  S.  &  Sanndmab 
CVimcillor  flhaw  referred  to  the  ((reot  damami  fur  electiie  ennent 
for  hiith  li^'htiiiit  .tnd  i>iw<ir,  wbich  had  been  a  feature  of  their 
riectri-iiv  uiid<Ttiikiu;{  Irmi  the eomraeDcemeuL   Tb«  toa^t of The 
Elcctiicul  Kiiktiniei'  and  hn  1  k']iiitieA, 'wm  [Hmjvh.hI  by  Councillor 
Akaiu,  .ind  Mr.  ("hitt'ick  r  pliel.    Comieillor  Croft,  re<lK)ndin>j  ti> 
ll;e  t>  nAt  v'f  hii  health  as  dep'ity  <-h>»irm.in  of  the  C'lmiiiittre,  faid 
thtt  the  nduotion  in  price  of  current  fft>ni  2[  I.  to  Id.  per  unit  f')r 
certain  purl'  ^e*  li«d  niude  tlicir  h.tlanfe  slii  el  li*ik  had,  hut  he 
iM-tieved  thiit  iilliii>:tt>  ly  tlo'  w  ii  V"  w  i  il  I  yield  .1  h.indKome  retom. 
In  12  month.><  the  output  hiil  tiu-rv.X''i-'l  ne.iily  .V»  per  cent. 

Brighton. —The  ininul"-'*  of  th''  l.iKhling  '  '.miiiiltee  pre»eme~l  at 
the  Cori>onition  meeting  1  i<t  week  re' .)mtneiidi'd  th:it  it  b'- v  '-lvrd 
to  a«h<l  out  a  >  irciili(t  tu  n  itiii;{  contTactor-  m  the  borouj;!!,  jd:  ir-u- 
ing  them  th.it  electric  itn>t'>ra  e\ci-e<linL;  fi  n.i'.  wouhl  l»e  iiiiupUe<l  at 
4*!')  roltd  pri'^^ute.  It  wj>  r>  f  ilved  t.<  re'iuer-t  the  <  loneral  Vorjxjtea 
committee  tu  iiic dude  in  tli-  bill  to  be  promoted  u  I'arliament  next 
''F^-ion  power  to  enable  the  Cqwicil  to  win  eimaitmen'  premiaea 
thpH^di  the  aj^-oncy  of  wirinj!  rantrtetan.  In  moving  tlie  adoption 
of  th._'  miiiuteK.  the  chairni.iu  |t  'omn  illor  I'.rient)  »ajd  he  under- 
^Uml  line  1  ppo^itiiin  hid  Ix-'i-u  rai««l  liy  thi'  IronmonKerh' 
A— indUion,  win  lud  pi'-e  I  a  ri^  itutioti  at  ;»  nnflin^,  attended, 
aloj  liy  several  electrie  wirinjt  e  mtr.i' t'>r<  as  Weil  fcs  mem- 
•  ••r*,  ri  jiettin;;  '!i;«t  the  c/miiiiHee  >ho  ild  v  e  the  nnosity 
■f  trying  t'>  olilain  j^jwer-'  to  nnderUii.e  in'd'la  cle:tric  virini;. 
lie  ^'C^llllll■illor  Itii.iiii)  mid  that,  ? »  fur  from  the  C  .rjviiition  elec- 
tricity undertakiii);  inl<  i  Icriiit;  w  ith  the  lui-inei"-.  ol  wiring,' 
<  inlractiim,  it  ha.l  virtually  mode  that  bu>iiK'M,  probably  uiuc  t«ullii 
of  nbii  h  would  aet  Itavo  been  Ncnred  but  for  tha  Cgrpetaticn 
supply  id;;  the  li^ht  at  eiieb  a  KiMtukUe  rata.  The  eemnlafnt  in  tbn 

iw-t  hail  Iwen  that  Ihe  WirinfJ  rnntr.e  tor>  had  »0t  pu»hej  the  wiriii,- 
e\c*pt  wliere  there  were  eon "idenihle  lilting  to  l»e  auppliod,  ijecouv 
i;  vv;ii.  he  iirp-d,  on  the  l"ittin>^'i  that  thev  (;<it  their  pMtilJi.  If  under- 
taken by  till  •■ommil*e<>  the  wii  inj*  wmiM  Im''  lione  thn>it,di  the  wirio,' 
contractor*.  Coiiindll  ir  lllaker  move  I  the  .  \.  eptioti.  The  trailers 
coriceroi  1  h  jne^tty  thou;;lil  the  pr 'po-.i!  of  tin  coii.iuirtee  wa^  the 
thin  end  of  the  we  iijc  to  roh  them  of  their  iiuiine"-.    lie  w.i 

Jltrepared  to  admit  that  tlicse  trad'^r^  would  not  luve  done  to  iiiMidi 
HiMtieM  but  tor  the  <  jrpiiratiuo  clec4iicity  ou<icrtakiii2,  but  if  llieru 
had  not  been  lite  tdcctriv  Iteht  itiey  would  have  done  biMuwe* 
in  xime  other  fomi  of  illdminant.  The  eomniltce'e  ]iiroposal 
was  uiijii'tl  fnini  a  tt.i dinj;  point  of  vii  w,  ;iud  it  wan  OUbitle 
till!  4liitirs  of  a  eiirp<iMtiou  to  go  in  for  itueh  a  i  raneh  slf  WOflU 
(-■•mncillor  Ornhnsrii  1  he  at  (ended  a  mi  -t  i  n  of  the  ii'o!imnii,'erii  the 
previous  iiiidit,  and  hi  lievml  be  w;i-  »n  i-e-  iul  m  conr  ineinj*  them, 
l  ir  they  had  pi^^- .1  a  n»»o|iition  to  the  i  'leet  that  they  no 
o!.ieclion  t..  the  pr  po-il  ai  it  looij.  What  wis  w.inted  was  t^-i  put 
tlic  lioht  into  vrctkly  tenement  ur<i}>erty,  and  he  hop -d  the  C  mncil 
would  tij^ree  lo  Ihe  pr*)po»aI.  Aid.  .Sendall  wif  .ifnid  if  the  propoii- 
tion  w.ii  apri-i  d  to  that  the  tvsttlt  would  Ijc  that  the  work  would  be 
handt'<l  ov<  r  to  one  eontiactor  i  <  the  e\<.la*ion  of  tba  otber^ 
Eventu.dly  the  amemlment  pi\)[K>.-ed  l  y  CoaneHlor  Utaker  wn 
Carrie'!,  .m  l  the  propimil  of  tlie  ':ommiltee  rejivte  1. 

BruMols-Antwerp  Electric  Railway.  Tlo;  J\'r<iir.ii  .\,  ri 
report*  that  this  i>:heme  ha>«  been  revived  and  fresh  pn:>p'<-il»  bare 
been  aubmitted  to  the  (>ovemment.  In  order  to  obtain  a  niaxiiuum 
of  f.peed,  by  whi^  the  di.itnnre  could  be  covered  inalionttiimhiutei^ 
the  line  IS  to  run  partially  undergrouad.  The  expenditure  ia 
eeiinuted  at  50,0<  Hi,(tOi  d. 

Baaaoa  Ayrei.— Tlie  Municipal  Council  havej:;rauted  aeoncGr^ion 
to  Me  awe.  A.  (Jutierrey  \  Co.  fareoBBlructingaDeteetTietMmwaron 
the  orerbeai  in>Ilev  »y»lein,  from  the  Dinena  Sod  to  Reeolctat 
Palermo,  and  Uelgnno^  aod  joinina  up  witb  «  line  ftom  tha 
boondaiy  of  the  municipality  to  the  fign, 

Oardilf.— At  n  Hpeciul  ni^etins  of  the  Klixtrieal  cinimittee  on 
Tuesday  the  «ul>iect  of  the  resent  diipule  between  meubets  of  the 
staff  ol  the  eleetru  itv  ilepirement  waadiacnNed,aad  a  pmiKKal  mad* 
by  Mr.  Appclbee  that  the  wrvieei  of  Mr.  lllin)nrorth,  maio«  I'uper- 
inlendent,  lie  dUpetwed  with  was  a;^-i'i'tHl  to.  Mr.  Illillgirortli 
decline]  to  attend  tlte  niec-tino.  It  w.n  dei;idecl  to  ft'lverliAe  for  a 
lucceaaor  at  a  oommeneing  miarjr  of  £1&0  per  annunL 

QtetMbiA'-'intt  Council hmdetidedtaiupp'^rt  the  application 
of  the  l'nit<!d  Kingdon  Tnmeray,  Li<;ht  R.iilw«y  and  KleEtcical 
Syndicate  for  powen  lo  erect  electricity  works  au  1  to  cooatruet 
an  electric  tttmm  between  footefmct^  CMtlefori,  is'enDa&tOB, 
Whitwood,  Featbenmmek  and  Knotlingley. 

Country  Hooae  Lighting.— LUngibhy  Castle,  lha  Wolah  aeat  of 

Dr.  Ituthevf'X'rd  llarri«,  M  I',,  ha'«  been  jirovided  With  an  electric 

lighting  in.stalUtiori  by  the  Alliance  Kleclrical  ('o, 

Dalkur  (DaUia).-- The  Cooneil  will  oj>pu!ie  the  application  o( 
Mnan,  Pi»tte|  Sykeo  A  Co.  for  a  (torJiionaiulaetne  liibtinig  order, . 
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BwiB.^'nie  dwtrio  tzamwH*  were  aOdtllj  imoeetctl 
lb.  A.  P.  TMtw  m  Mdf  •(  tiM  Bond  of  TMa  M  FM^^ 

DiuUey-OtailflgrBMttt  BlMtth  tnannr.'-Tbe  tmnciinon 
thu  line  resuiud  tomniig  oD  YfvSaj  lait       K  loipauioii  of  oboat 

a  fortnight, 

Dnndao. — At  a  special  meeting  of  the  Council  la^t  week  it  was 
decided  to  promote  «  bill  for  (inler  ali<t)  additional  electrio  Ifamways. 

Ecele*. — An  in(|uirT  wta  held  here  laH  week  into  the  apiplicMion 
iif  '.lie  C'lqyjration  to  liorroir  £ri,308  for  electric  ligbtin);  jinrro«c». 
Thr  town  rWrk  (Mr.  W.  If.  Ilickoon)  said  thi>  oriKinnl  loan  waa 
1,  i  this  had  been  n, cr  ajv tit.  I'raeticnllv  the  whole  of 
till.-  moniy  wn'.  3j>ent  on  extiini  ns  -  (  the  originnl  icheroe.  The 
iiis|>«ctor  (CoL  Marsh)  said  that  the  pr  j^irr  tiiap  to  huve  applied  for 
adilitionol  borrowing  powcn  woii  when  tlii>  cvtcii^i nr.-  ^vciif  ntnde. 
IC  the  CorponlioQ  were  going  to  carry  out  any  turtlier  extcni-ionr, 
it  wmU  biltar  to  !«««  o  dafiaite  acbeine,  Mr.  Uickaaa  xeplic<  1 
dntalaiMr  whaBie  trouM  Ite  mbmiUed  to  tlie  baaid  ehortly.  The 
ertiimte  for  ttanaformcn  had  been  increaud  turn  £300  to  MlJtBA. 
No  aUomncQ  had  been  mnde  in  the  oiigind  estimite*  for  MMMtt 
100  ffivters  (coRtin);  abjut  £0  oadi)  and  inatmmente  (£i!3.  Hft.). 
Their  loaa  lor  the  first  year  wai  £7h;(,  but  that  wa?  ehietly  owing  to 
Itpaymoiii  nT  tuincipal  and  interest.    There  wa.i  no  oppaution. 

Bdiobiireh     i-  rom  Oct.  4  to  Ocl.  \H  the  eleclricicy  dc[>trlnK'at 
received  iiiJi':i<;.u.ion8  for  an  eqainlant  of  i^sn  8  cp.  Umfa  for 
lighting  and  182  ii.i'.  in  motON  (aqaal  to  I^Bia  8  bfk  * 
of  5.6i0  8  c  p^  hmpf, 

Edncation  (Commercial  and  Technical)  in  Qarmanjr — The 
•lovelopment  of  tccluuMl  t  lnntiyii  in  (i.-nii  niy  lii.^  (■iili:niiiited  in 
the  propoaal  to  establish  a  MiiKrirruiu)  uii;vL-ri-iiy,  lu  orhiM'-  vi  i  lrotn 
to  acquire,  bcsidvi  a  thoroagh  tltcoreiical  trainiiig,  Bptxud  iit»iructiou 
iR  Bodmt  bn^iigef,  mercADtile  law,  barfaour  conittriictiou,  &c 
nil  ttntrenitr  u  to  bave  the  fame  etatna  at  that  of  tbe  Uoiveraity 
■ni  Taeknieal  flig^  Sehoola.  The  site  cbaicn  ior  tbe  aew  uutitntion 
it  at  Hambnii; 

TY.p  T'ni'xjaB  GofMOBwt,  wbieb  in  1B9S-7  gnatod  £Ul,Stt  for 
terlinicLl  c  iueatko  paipeaeiibaa  inewKd  the  gnat  forlDOO-l  to 

Thi-  Miip.rtance  of  the  (irmian  machine-tool  and  nifte!i:ii  ■  tua-sitii; 
indu.iin«-«  ha'4  led  to  the  deci.^ion  that  at  loa«t  one  yeat'.i  t'.-n>-tii  U 
training  in  the  work»hoi«*  .-hall  be  oblig.>tory  (or  iitudents  f  'i'ii; 
in  for  the  examination  for  the  engineering'  iliplnma.  The  object  o(  tSiw 
rule  ia  to  amend  the  present  cuMom  by  which  many  students  with 
no  practical  experience  leave  tlie  teehoical  high  echooU  to  accept 
poaitiom  wham  tha  abacaeo  of  «9CfiaBoa  gtiaad  in,  pnetict)  warC' 
ingpofofaihawbaakto  tbeir  a>lraneemeiiit,and  diMloaesa  prevalrat 
wcalilKKt  in  the  German  methods  of  technical  infttruction.  There 
19  a  growing  tendency  to  aiiiociate  tlie  techiiicnl  high  adiools  with  the 
large  indn.-ttrial  works  of  (lermany,  and  the  committee  of  the  Union 
of  (lerman  Ironw^orks  hai«  reeentlv  decide!  tn  enconm^d  tbi.t  more, 
raenl  and  to  recommend  that  the  obli^-itory  prac'.i-al  rear's  woik 
above  referred  to  shall  be  undertaken  immediately  artt  r  lli"  i^tadent 
leaves  school.  The  co-operation  of  the  Tnion  of  Ima  and  Sltel 
Manufaclureni,  the  I  ni  <n  of  German  Machine  Makerp,  and  the 
ruion  of  Grrinnn  Kngiavcra  ia  likely  la  be  given  to  this  new 
dfpaitnrc. 

Another  proposal  ts  for  a  mion  of  lit  tha  e1ii«f  oommtTOlal  Kihoota 

in  the  country  into  a  central  bo'ly.  .\  Htronj;  point  la  thi«  connuc- 
lloB  la  to  be  the  sttiily  of  tlic  English  languopre.  Dr.  I)iinker, 
director  of  the  Berlin  Commorcitl  Continuation  School^  p  Mnts  nut 
that  of  the  entire  ex|>ort  tra-le  of  (Jennany  :13  per  cent,  goes  to  the 
British  Empir.'  thi'  ''tiiV'-l  Statt-i,  and  only  S',  per  een'.  to  Fnntc 
and  Krftii'li  .".innki-iL;  •  r>)tiir y  Hithcrt','  a  far  Ur.-i-r  -h  irr  ni  the 
Klud'n:."'  tiiric  h;is  h.  1(1      .iifil  i' ■  \h<'  *t\\Av  of  th<;  Ffeocli  Il»OHUAgr. 

Electricity  Supply  ia  the  North  Metropolitan  Area.— 
Public  notice  ib  t;iv.  ri  il.  ,'  in  a c irtinuce  ivitli  thi  provisions  of  the 
North  Metropolitan  Kl-  ctr::  l'o»i  r  Siipjily  ( '  "i"/  arrangements 
are  Iwiog  tnarlc  to  supply  vlNtritity  to  local  anthoritita  or  olln^r 
aiithori'cd  undertakers  in  lii'ndon,  Bime^  Kdfaimton,  Wate, 
Hertford,  Welwyn,  St.  Albans,  and  ChingforJ. 

Fatality  from  Blaetiie  Shock.— An  inoocKt  wii!  opetiiMl  at  the 
St.  Alpbrge  Mieiioo  Riom,  <!ccenwieh,  on  wodaeviay,  on  thu  kxly 
of  ArUMir  llobioaon,  aged  IS,  who  died  iron  the  olbclii  of  an  eloetne 
rhoeh  Roeived  at  the  work*  of  the  Blackhaath  and  Uktilct  Elactrie 
Lightiog  Co.  Dect^aaed  w««  empIoy(-d  a  '^rpentn  tij  Itr.  EL  J. 
Ton],  of  BJackheatb,  and  cn  Mi>ti'<iay  wa^  liMiig  fttlcto  RNiad  a 
twttchliutid  at  the  HIacklieath  >'  tn)  .iiu '•  woi  ki. 

All  appn'UtiL-e  to  Mr.  Foi'i,  iiniuf  I  TvH  .i  i;  sat<I  to  wcot  !  ■  iii.l  the 
nviilf'htioiinl  to  uiif.ttten  a  boll  with  a  fpjumer,  hj  lliat  .ter  oiied  miglx 
drnw  it.  and  direetly  aftviranU  «a«  a  iaw  and  heard  a  tman.  Kusbin,- 
ro«n<l  l>e  «aw  dtceuml  lyiiti;  on  tli«  (^mond.  They  had  l»th  been  mntf  i 
t/i  be  careful,  an  i1»b  work  wa«  daiigcmus. 

KuoKHK'K  rtTRKH,  employed  at  the  worku,  said  be  saw  lh«  deoeascii 
tall  while  ho  wm  apparently  i  ilin^r  u*.  ^  Imlt.  lie  tlioiii^bt  tbe  deceased's 
hand  must  have  clipped  on  t   tli»  ..vi'i:'[. 

Mr.  J.  A.  CuMSTAM.a,  ekctricaJ  engineer  At  tbe  worka,  said  he  waroed 
dtaaaiadeMA'ninMraattotaaehera»aaertlw«wiKM«anl.  AfterUio 
b«Baelvothebol/«rawn|iaBtdIIomnl,whoiiMUIMat  tiMtMrta 


2S 


Is-it  FrbrasTT,  be  lud  received  a  copj  of  certain  regulatloae  wlikh  htd 
U-i-n  ilrann  ii;  l  y  tb«  I 'angerous  Tildes  committee  o(  the  H^BMOflCf^ 
with  tK'-  wir  t  s  piiariliiig  sfaimt  fxtal  a««dent«  fn  elenlrUalgeiieiaUllg 
work*,  'ii.it  fi.tmittrii  thiil  he  lia^l  uut  ri-ati  llii'iii  ihll. 
hr.  auil  ebat  lisAih  waa  Jtie  to  electric  sliock. 

Tbe  iD<]uir>'  waa  then  adjoumed  ualil  Wednesday  next, 
Fromo-— A  special  meeting  of  the  Council  was  held  this  week  to 
conMilera  pudhntaHHf  voport  by  Mr.  r.  H.  Uodhmut  on  olcctile 
lighting,  aiid  it  madodded  to  np^jly  f  r  a  provbtonal  order. 

Oorton.-  An  inqniiy  waa  hdd  last  week  into  the  application  a 
the  Council  to  borrow  £tS,lll  for  refuse  destnietor  works. 

Hexham  -  A  pt  >'.  tsional  order  is  to  l>e  applied  for  hy  the 
Council,  h*'.  t  imtnicted  Mesws.  Laccy,  Clilebugli  and  .Sillar,  of 
l/ondon  and  Manchester,  t  '  yny  Mt-  a  piuiminary  report  on  the 
electric  lighting  qneslion.  'J  ln-        ■»tiott  of  the  Northern  Counties 

Klri'tn-.  ity  S',i]i[.Iy  ("d,  f.ir      iinivr  wi!l  ■iHise-iin^nlly  1>C  opposed. 

laoeda.— The  accounts  of  the  Kl<^'  '.rip  l.ii;liling  department  for  tbe 
year  ondod  Mareh  U  hare  been  i-i  i<  1  lui  1  shows  the  total  ineome 
from  aale  of  current,  mater  rentul,  iV..  ,  u>  be  £36,SS0.  ISs.  IhI  ; 
working  ezpenscn  amounted  to  £9,£IS9.  10k.  Kil.,  intereat 
£li,473.  6s.  lOd.,  .ind,  after  paying  inmrance  and  law  charge-s,  there 
was  a  balance  praSt  of  £13,fl17.  l^a.  9d.  Sinking  fund  instalment 
absorbed  £G,3I6w  Qs.  Si,  le.iving  a  net  profit  of  £8,.M11.  18*.  "d. 
BnrjTig  the  ycjr  an  expenditure  of  £7.'>,00tj.  lis,  "iL  on  capital 
account  \»  i>  .n;nrrijj.  ni  il.ii.,'  l;.e  total  cipenditnre  £3(>7,rii2.  ."te.  .Id. 
(including  £^17,420  paid  to  the  Vurkanirc  llousc-to-HouAC  Co.) 
Tlie  working  expenses  per  unit  sold  (ri9d.)  were  the  lowest  recorded 
in  the  history  of  the  undertaking  for  a  complete  year.  The  unitssold 
were  2,00''),H40  and  thu  number  of  cmuumers  was  ],3[)3,  represent- 
ing on  eijuivalciit  of  100,^63  8  cp,  lampi  coaneclcl  The  average 
consumption  per  35  watt  lump  was  21  tinita,  yielding  a  revenue  of 
7s.  I  '8<I.  t>er  lamp.  The  capacity  of  the  clcetndty  worica  havd  baoi 
increased  during  the  year  by  tbe  addition  of  a  e40kw.  steam  alter- 
nator set,  bringing  tbe  total  capacity  up  to  3,04Ukw.,  and  two  similar 
sets  rcmoincil  on  order  at  tlie  close  of  tlio  yvnr.  Xc-w  trunk  mains 
have  been  laid  to  llunKlet,  and  art'  Unix  Iai>l  to  Cliapelcown, 
i;  itni'tliiiv-rndi-),  aii'l  nt!irr  'li'tricts.  In  vii-M'  nf  niv"f-5^-ity  for 
I'lirllii"  I'jtfiisMni,  tin'  ruiininlt'- (;  had  considi'ir  )  iIm'  i|'.ie.^ti'in  uf(he 
jsltiit  oi  ^ujijily,  Mid  t  Ue  ituuMi^er  of  the  departiittiiil  »ii.t  i»i«triti'l«d 
to  make  a  tonr  in  America  to  ol>|.ain  information  on  the  AabJei  U 
A  renort  was  aUn  obtains  i  fruw  the  caDaoltiog  engiacera  (Meiuri. 
HopkiooM  and  Talbot),  and  io  MOOidMaa  wiUi  their  adviw  tin 
two-pbaao  altamating  system  ia  to  ho  ndostod  tvt  Mm  BXtawaiena. 
Fhna  win  Mug  vniiiNd  ht  tho  danniaiiDeDt  of  the  Aritmin 
Milli  aita  on  thwa  liiti. 

Legalitr  tf  fTMdlMOMnl  Wlrlnc  Ooimections  At  the  West 
I/>ndon  I'oliae  Omrl;  on  Wcdaeaoay,  applic«tion  was  made  to 
Mr.  Rose  for  a  snrnmons  against  tbe  Kotting  ITill  Kiectric  Lti-)d  Co. 
for  failing  to  <'onncct  premises  according  tn  act.  It  appear  d  that 
the  occupier  of  a  house  in  Upper  Phillimore-f^rdfii',  Kcn»int,t.>n, 
had  applied  to  the  company  to  connect  lu-  [  n  mtii.--,  iiit  llic  compitLy 
only  consented  to  the  applifatifm  on  r  ■rnliliun  th.it  tin.'  n.  i  iipii  r 
Wo-.'.lil  1111  aiiri'tiii'T.t  tj  iiUdw  Ihr  prcmi^'.  t.;  li€  iIi^cuudl-l  tt-i  if 
it  were  touud  liial  ibeir  plant  was  insulticient  for  the  coming  winter. 
It  waa  contended  tlut  tin  agi»am0tw  iiniaainiialilifi  Mcltoaa 
(dm  Btagitimte)  suggested  that  tiia  oampanf  had  not  madodelknH  in 
tttt  larma  of  their  act,  Imt  the  applicant  snbrnittcd  tliat  the  conipaofy 
waahonnd  to  supply  electricity  without  any  agreoinant.  Olherwi.<ie,ttie 
company  might  connect  the  prenii«e»  one  day  and  din-onnoct  then 
the  next.    A  aammons  was  granted  in  order  to  test  ihe<pi«*tion. 

laiillL— Tboelectrie  lightingmainiantolicoxtandedtoNewhnven 
and  fHnilir  at  an  oMinnted  coit  of  oW  ^IS/MM. 

Light  Bailwnys .  Thr  l».irlit,-rin  Light  lUilway  order  is  to  ba 
opposed  by  tbe  dun  ;]. 

Mr  T.  Xevioa  has  submitted  plan.i  and  ri>ecificalions  of  the 
Cheltenbam  Clceve  light  railway,  and  he  has  already  pliiee<l  orJent 
in  America  for  the  cars,  rails,  'IcHvi  ry  in  Cheltenham  bjing 
e\pecteil  in  December  next. 

The  l.'ght  Railw-iy  < ',inimi-*.-!f  iiti  1  n  ;.jiniii>!nd  the  Uujrd  of  Trad.^ 
to  sanction  the  c  iii.-'.ru  :t.  ii  i.l'  tin-  K  iddenuiil.'ster  and  liewdley 
light  (electric)  railway,  the  imiuiry  into  which  wa»  held  last  week, 
a«  reported  in  our  oolnmu. 

An  iiKiuiiy  ws.i  held  at  Swansea,  on  VVedoesday,  into  the  appli- 
eation  of  the  Corporation  to  omatract  oleetric  tramwaya  in  the 
hofongh  and  adjoining  di.itriela.  The  acheoie  eoinpdaed  nioe  new 
tramway  routes,  including  ext.inVioni  to  Sketlv,  Port  Tennant, 
Fareslfjch  and  Morriston,  Mr.  l.loy<l,  i.)  C,  for  the  promoters,  said 
lli  it  iu  IBKO  the  Cnrpira'.^on  pU'lMymiT' .t  t>  'il'laiu  yKiwi'r^  for  what 
known  as  the  tripl'.-  -.■li,iu-  ilii;hti:\^,  trii'Mun  .mil  refuKj 
u' i'.rut  lioni,  AB'l  iu  is'jy  the  !»w.«n»ea  Impruvementti  and  Tram- 
w.iy~(  ■.  .un.li;  ,ui  uu'uc  ssidal  application  under  the  Light  Iloil- 
ways  Ait  An  agreement  had  been  come  to  with  the  chief 
oppontiila  of  tlie  present  scheme  (the  tramways  company)  and  oppo- 
sition from  that  source  was  withdrawn.  It  waa  ivgrccd  that  th<i 
Qxfontion  shonld  conatraci  tlia  line-s  and  grant  the  eompaB*  n 
tMMM.  Tho  Oeiporatiou  rowrvod  tin  right  to  panhaic  fho  oiiiaBig 
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ttuamvyw,  Vr«  Emile  CUrckc^  gbainm  «t  lh«  Swum*  Improve* 
moliaDdTtMinvJtys  <'o  ,  aaid  the  Iiam  mmM  he  m  groat  piiblie 
eOBTCBieDW.    His  r-jinpiny  were  prf>m.itin«  railw.ijs,  oiuu-l. 

iflg  the  tnunwars  into  tlic  neighbourin;;  dislricf ,  nnd  thvy  hit'l  with- 
drawn  nppo&ition  to  the  t'jrpnnitinn  sclii?mt;  uii  tJif  tormi  mentioned. 
The  coasulting  engineer,  Mr.  .1.  K.  WuII.t  i  KithmhI,  Waller  and 
Uaanllei  nre  techiueal  detaiU  Tii«  CummiinkiDeN  mibMiiuimil/ 
•djqiinea  Ai  Inanity  lo  LaadmL 

Limerick.-  The  I»cal  Gnvemnient  Bonnl  have  declined  to 
Mnctirin  the  (  VjuntiV*  application  for  a  toto  of  JL'ii.OOO  for  rieetric 
lighting,  on  the  ground  of  the  Iieiivy  rntpj  1<»\  i.d  in  Limerick,  The 
total  ratei  f.>r  the  year  ended  March  31  la-t  anioiiijled  to  ll>.  Id.  in 
the  £,  and  the  cn({itiecriDR  ins|>ei:tor  (Mr.  rV)wan)  re]iiirttil  th«t  he 
thought  it  not  unlikely  tha*.  iu  the  event  of  an  iD^tallittion  of  electric 
lightioK  being  put  down  only  a  >m»ll  r<;\emi«  would  l>e  oliiainftd  for 
the  Qnit  two  year^  ut  lea»t,»nd  that  the  work  would  culail  n  proliiMe 
outlay  of  £S,U(X)  a  year,  tt^iial  to  &n  addiliou  ui  Til.  i/>  the  rates. 

Sow  tlMtt  litt  eiectne  liKbtias  •ekeae  hu  heen  po<tpanad,  it  i« 
probabk  that  tbe  joint  electric  tnunway  and  lighting  icheme,  which 
was  under  (iistniW'in  t  \- 1>   f 'miTi  -il  ^ome  months  ag<i,  will  be  rcviv «d. 

LlTerpool.  —  T'i.  \\  r-t  l  ii  i  by  electric  tramway  ruute  wja  fortaiilly 
Cf>eiif.l  on  .Smiiia) . 

London  County  Council— At  Tiie»d«y>  meeting  the  adjoumc] 
report  of  the  High«;iy'<  ■  inLtnillee  on  a  wW  for  a  gmcrating  "Ution 
at  the  Camh^Tw.  II  imiw  f.  dep<'>t  wa»  comldcna.  It  w«»  agrtvl 
th.it  the  (  '..iiin'ii        [..ai'liamentair  pomn  to  aoquin  pnpcrty 

4iJt^^^^t  i<t  the  fc:xiatiijg  dt:|H°it. 

The  llighwaya  committee  presented  a  report  on  the  receipt*  and 
expenditure  during  the  year  to  March  31,  in  amueetioD  with  the 
Goaacil'«  tramways  Tb»  total  capital  eKpenditnra  liad  Wn 
£8»i,8l6. 108. 5d,  and  the  totd  noaltita  for  the  year  weie  de4e9,«3i  >. 
8s.  2d.  The  working  expenies  were  f.cn/l  ^'i  f!,L,  showing  n 
profit  on  working  of /i>yX»i.  a*.  ."Vd.    T  i  n  ll'ldl^i  £n,!<'.7. 

2d.  fmrn  tli,-  March  iiunrter  of  1H:»9.  making  ih.-  loUi  flOT,;»ls. 
l'-'^.  7ii  ,  'u;  of  wUioh  bad  had  to  he  paid  inti  re.it  and  -inkmg  fund 
cbargea  lor  the  niontlis  to  March  .Tl,  Vmk}  (t.')3,10I.  It.  .•if  , 
leaving  a  ditposable  balance  of  i'.M.H  17.  fh-  2d.  Mr.  llo'  rs  i|s,  M.l'., 
aaid  he  saw  that  the  coet  of  41  hortf'8  w^i?  cliirged  to  capit^il  account, 
which  extended  over  a  periwl  of  i'l  year«  ;  but,  on  the  other  hind, 
the  wbule  <jf  tlie  money  derivetl  from  the  sale  of  holers  Wd.-  civdited 

to  TCTCttue.  ile  wax  nomewhat  uneasy  at>out  the  aceuanlB  in  the  face 
Ckf  that  faeL   He  imtiid  not  tay  the  *c«oQRt«  vere  cooked,  Vut  he 

thou.ght  tbey  had  been  pr^aica  for  pUitforni  In  BO  pri\  ii«c 

l)iisine.4i  would  an  accountant  fiemiil  tbiwe  hof»f-  to  l>e  chen;' d  l'< 
capital  aceoant.  Mr.  HnAaTrnorr  referred  to  ;»  btttr  »c  tit  t>>  tlir 
I'ouncil  by  the  .ic-cretary  of  Ibe  Muni';ip.il  Tramways  i)ttivi.tl<' 
Aasociotion,  in  which  it  wa.<i  i-tatc-tl  that  Mr.  Uenn  (chairman  of  the 
Highways  committee)  had  informed  a  deputation  lli4t  the  iiutiitioii  of 
iDcluding  employes  in  the  auperanuuition  scheme  of  the  ('xuncil 
■hoald  be  brought  forward  after  the  election.  ICIcctoral  a^Hi-tance 
in»  promitod  iu  the  letter  flnmnMmb«'r«  of  the  Ai  o^iation  tu  thi»e 
eooBcillon  who  ennpoited  the  AaMcinUoa  in  the  nMtt«c  at  super. 
■owMtion.  That,  be  thevght,  ehowed  elearty  the  ditb«iiUiet  which 
they  and  all  other  municipal  authoritier*  ha>l  to  face  when  tbey 
become  large  employer*  of  labour.  Mr.  .s.  U'f  naid,  *i>  far  from  it 
bcin^'  uniiranl  to  cli  ir;.!  li  r-i  -  lo  capital,  it  w*ii  <1  nii;  bv  everN 
tl,^lrn^  ay  company,  not  t  Vr  -i::  y.n,  but  fir  ever.  .Mr.  I!  >[:l.Xi<[s,  M.l'., 
i»id  the  account*  of  tlu  I,  nniiirj  t  ramwnys  Co.  .ihowfd  tJ«t  company 
had  a  borne  renewal  lim  I  of  from  i;i5,(W)0  to  i'ii.O")  a  year. 
Mr.  H.  I*.  ilAnitU  hDp<.d  Uie  tramway  questioi  would  not  I.e  made 
an  electioneering  one.  lie  held  in  hie  hand  a  bill  issued  during  the 
lecent  geneml  elegtiun  OKkiag  electon  to"Vote  for  Ueun,  wliu  voted 
far  and  icenred  n  lOhonre'  day,  one  du^tHt  in  MTCD,aad  better 
wageg."  Ae  a  matter  of  fact,  thoee  good  thing*  were  recommended 
by  a  UDaiumciU.1  committee  and  granted  by  a  unan'tn CohikiI, 
although  one  reading  the  bill  woold  picture  Mr.  ]-<  n-..  v  . ml  in 
hand,  culling  V.i<  way  through  ra-if«>iug  warriot^  Mr.  IJknx  Mid 
the  leaflet  all  i  lu  1  to  vaa  framed  upon  otic  i.i.ined  liy  the  L  iiidou 
Mfinifipal  .<*:n  ii  tv  m  favour  of  another  oindidnte,  Mr.  W'tMlnrott. 
With  ict'ar  I  tfi  Mr.  1;m:-1iioi-'  .  i-m,  ih,>  practiee  followed  by 
the  committee  with  regard  to  the  hor.*c»  was  exactly  that  of  their 
nwdiieiMum  tlu  Tnunwar  Company.  The  working  -t  the  Southern 
Tminrayn  ^  Ibe  Council  reaulted  in  a  return  of  5  a  p«r  cent 
on  tha  nteMgrcni'  OHnej  inveated,  while  the  Noitheni  Tnmways, 
which  wet*  leoaed.  resulted  in  a  tetam  of  4-73  per  cent  The  rep'i/rt 
was  then  approved. 

On  lh«  ppjpowl  that  au  ekYlric  irjinn^iy  ehottid  he  canetracted 
along  th*  Thnmes  Kmbuikment,  the  lligliwayi  i  (.ntniiittcc  slated 
that  the  h.  m  ■  would  raiie  toiisiderabic  oppcition,  and  jdaco 
diHiciiItun  111  the  way  of  the('ouncir».^e\.uring  parlituiicntury  jKJWi'n! 
to  in  other  tramway  pMp>isil«,  which  might  otberw;-«>!  be 

in  liiu  luaju  unoppoecd.  The  committee  therefoiv  conud«r«d  it 
inadviHbU  to  pinK-ied  with  the  .itchcmc  next  sei.^un),  and  in  this 
view  their  action  leeeived  the  full  Council  approval 

The  FadianMiitiiy  CommiUea  aeked  for  peraiiamB  to  imiw  tta 
aCVoeattutloBtrliaMnt  for pomrlo  i«e«Nti«ict  ink donlda line 


forelectrietnctleatiheedetlng  tingle  tramway  line  Grani  OawlMtivall 
GroiQ  to  V'atuhall   Permiaaion  was  graDte<l. 

1  he  I'echnical  Kdneaticn  Baard  re^nrlad  that  the  new  etectticat 
enginerriog  department  at  the  Soath'Wntem  Polytechnic  had  i«n* 

drre<i  the  iiiK'.iliilMti  second  to  none  in  Ivnd  n  in  re^pdct  of  acconi* 
modation  f'*r  indnictiun  in  the  brniich  of  practical  work.  Tha 
e<|nii»iient  of  the  udvutieed  lalxiratary  for  electricity  an  I  magiietiam 
evhiluled  «mie  nmel  fratun*  worthy  of  «tl«Mition,  ami  much  of  the 
api>aratiM  bail  l>c«n  <  .}n»truiii  d  in  the  Tolytechnic  it.«lf.  The 
ISutterura  I'olytei  hnie.  owing  lo  the  new  arrangement,  w»i  al»o 
now  provnUd  with  evrellent  facilit  le.t  l,>r  inAtruction  iu  electrical 
e»gi  I  iv- 

Muylebone  iLondoni  lUving  'lefmitely  decided  nut  to 
purchase  M-irylebone  pirlion  ot  the  un  lertaking  of  the  Metropolltao 
Klectrie  Supply  Co.,  the  ^'eKlry  n  >w  appear  to  be  anxious  lo  obt.itn 
a  provision.'*!  or»ler.  At  the  nu-eling  Iwl  week  pennii'l  m  was 
a»ked  that  the  Vettry  «  soln,iE<ir  l>e  iii»tnlcte<l  lo  serve  the  statutory 
notice  on  the  Metri>|K>!  i.iTi  >  ii<|i«ay  of  intention  tu  aiiplv  for  an 
ovder  to  supply  eU-'.  Iriciiy  m  liic  pin^.  The  pro|io»tr  <  Mr.  I>?wit) 
»aid  the  rteulutiou  wae  Mhetwtially  [stwed  at  a  former  nie«ting  of 
the  \><try.  If  ther  got  an  eider,  they  would  then  be  in  a  better 
piwition  lo  go  t  >  the  company.  Aft<  r  point"  of  order  hail  been 
stt'led,  .Mr.  Lewi-  was  permitted  lo  move  his  resolution,  with  the 
addition  rf  t!:-  ir  ir!"  "as  soon  n»  pDwible."  Mr.  W.  Siitlierland 
raoM-l  ill  .ti.ii'ii  l:;!.  n:  that  the  Ve-try  apply  for  a  ]iro\'isi.»nal  order 
to  genei  ii.  in  I  ]  ]  ly  ••!«'-rri'-!ly  m  the  p<l^i^h.  The  amendment 
wa.-  lo«l,aui;  Mr.  L.  « i  -  in  h  :i  '.^.i.  [  sen  agreed  to. 

Hnnicipnl  Telephony.— Foicci  liy  the  action  of  the  SalforrI, 
the  Manchesltr  C<iriH>ratton  have  l>tin  ci>m|>ellel  to  again  take  tip 
the  teleph  one  ipication.  .Mr.  A.  K.  lo  iinett  han  been  engaged  tr» 
report  uii  the  matter,  and  e.»]ief  ially  as  to  the  cintintian;;c  of  the 
moQopuly  of  the  X^uunal  Company,  and  04  tu  the  dtsirubiLty  of 
miiniei|«liiatia«L  ThaTelnbona  conwnttoa  haadMhndnaante- 
enea  witk  the  Salfnd  Tabpnona  comiittea  awl  Rpmentatifaeaf 
the  Mntnal  Tclnfaoat  i'a,  and  it  ia  now  piohable  tint  the  whole  of 
the  local  anthontiea  in  th«  Uancfaeater  eien  will  uke  joint  action. 

Newport  (Koti)-Vp  to  tlato  fi9l,S9ft  hae  been  axpanded  on 

eleetiKity  rupply  work^i.  of  which  ^^OblilS  lua  been  Mnctiened,  and 
it  u  now  prop  ^>  d  to  apply  for  fuitWboriowiag  iK»wciefor£3((000. 
for  evienxi  >rii  to  imiiis  for  trantforaen,  and  for  the  pioiMeea 
ctuiige  of  ptejsure  to  HO  vvlt^ 
Palslaf.'-A  special  meeting  of  the  Cmn-il  will  be  held  en 

Munday  to  Cod-.!  ler  f  mr  proju^al*  in  re.-ar  i  to  the  i'  •tiitruetton  and 
Working  of  eleotiiu  tiarawiVi.  Terms  hive  been  obtainetl  frmn 
Mr.  W.  M.  Murphy.  Uiwra.  J.  U.  and  J.  Atherluo,  KugUth 
Industrial*  (Ltd  ),  and  the  Londenaud  Piovincial  Traction  Co. 

Pateley  Bridge  (Torta.)    \  m  u;:,-  waf  h^I  1  U«t  week  to 

discuM  the  rpu--ition  uf  e/^t.iMi-hiii,'  elei  tnoity  w.irk^.  .Mr.  <}. 
Ilam^jn,  eleciri.jal  v«.;iii-:'er,  K  p Jii.  ult  u  led  a'el  n.iid  that  there 
wa«  Hulhiient  surpl-.H  pjwor  at  a  I'.mI  c:>ru  will  to  pr.>vide  motive 
pDwer  and  t'>  '■upply  7'>tt  H  c.p  lights.  11.  entimattd  the  coetat 
X2,>">'.    A  ivv.luUoa  in  lavuur  of  th^  siheme  was  passed. 

Penunce. — Ai^  announced  in  our  l  i«t  i'Mie,  iS  applicilion.s  were 
received  fur  tlic  position  of  c<jii»uttiiig  ele-iric»l  engineer,  the  Elec- 
trii*  Lighting  cammitlee  having  examined  llie^e,  tbe  number  wa^^ 
I.  I  L  ■  t  to  eight,  vi/ ,  Mc«rs,  I.irey,  <"liri;hit^li  and  .SdUr,  Mr.  I".  J. 
VV  at  Jen  Sleveiis,  Mr.  James  N.  Shootbred,  .Mr.  \V.  H.  Trentham, 
Mr.  lieginald  1*.  Wilaon,  llr.  Thomas  L.  Miller,  Messrs.  Medhunt 
and  Lluyd,  and  Sir.  KooRt  Banunond.  Am  the  oonimiUc*  baa  not 
been  aue  to  obtain  eerlnin  deeiied  intbnnttioa  loipeeting  the 
funding  ol  the  eaadidatee^  tho  linal  i«lectinn  inn  not  jat  bean  Bidek 

Personal.— Mr.  T.  W.  W.  Helhuith,  who,  fur  the  peat  14  yemn, 

lu»  occupie<l  the  noiitioa  of  ntnager  and  chief  engineer  «  Iba 
eentrat  electric  lighting  station  of  the  Im[M.Tial  Continental  Oa* 
Association  at  \'ienna,  ims  recently  been  npp>.<inted  comnlting  and 
inspecting  electrical  tmgincer  to  tlie  Ai'.-.tciation  and  lo  some  other 
ompanies  in  which  the  Aacooiation  is  intcrinted.  Mr.  Melhuiah 
will  now  remove  from  Vienaa  to  83,  Itouievard  Militaire,  UcuMcla, 
ai,  this  town  ia  mora  coBTCoieMly  iHnaled  ia  nfaid  to  hie  new 

duties. 

Peierboroogh  — The  Oonneil  haM  Applied  for  afaraierloaaof 

£:>,(><>  I  for  electric  lighting. 

PopUr  (LOBdM).— At  the  meetiog  of  the  Diatrict  Board  of 

Works  lust  w>iek,  the  Klectri;  I'^ght  committee  reported  on  the 
<|Ue.'<lion  of  the  r«i  eiit  a  nideiit  i  i  one  of  the  engines  at  the  electricity 
station.  Statement*  by  the  resident  engineer  (.Mr.  A.  lilockman) 
and  the  chief  generating  asii=lant  ^Mr.  Udes),  together  with  a  com- 
munirntioji  frnci  .Miltj.  Ilabti3ck  and  Wilcox,  were  also  submitted. 
Mi.  Illi  kiiii'i  -lid  that  the  accident  wa«  b..-youd  question  due  ti 
tUtiitUMitity  ol  water  being  carried  into  theen/invat  the  moment 
the  pres.snre  in  the  twj  b:)iler8  ei|Uali»ed,  and  this,  h«  believed,  ti 
have  been  caused  by  the  exlnsmnty  unskilful  liriuj;  of  the  boileris 
tiia  eftect  of  which  ivonU  b«  graatlf  eantiilmtcd  to  by  the  foot  that 
Nok  Z  'MIm,  whidk  bed  tha  ni|jh«watat  krei,  wia  not  cot  end  with 
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My  non-cooducting  compovition,  tli«  provision  of  which  was  included 
in  McMr*.  Bibcock  lutd  Wilcox's  contract,  and  b«d  since  be«n  placed 
in  y^iiitii-ti.  M.'»<ri.  T!ii^ic>x')i  .in  l  Wilcox  tUtcd  that,  tpnrt  fr^'Oi 
thi'  rjurMiiiii  "f  luliiUty,  llicy  wie  wiUimj,  wiliioiil  [iivjiplu-i-,  to 
bear  tlie  co»t  of  tnj'iuriiig  :):'■  ••ii^cjjv  f  €!!»0).  Tin- ciminiiUri-  now 
recommended  that  the  rvfuri-'ice  uu  ih:.  iiiinntf  )  l>i'  lil.■':■ll.^r^l•^l,  .uvl 
at  the  Slime  tim«  expr«<s«d  their  lull  con&deuce  ia  &lr.  l:U<it  kmau 
mdliw  M»i«t«iiti>,  and  adviiied  the  boanl  to  endorse  such  expreiMi»n. 
Tbe  adopiioB  of  tb«  rep>rt  w«a  moved  b;  Mr.  Valentiue.  wlio  ai^ked 
tlUit  tke  boafd  •hooM  giv*  an  uuniauMM  vote  nbwilnDg  their 
•Qgimer  from  all  bUne^rad  after  aloogdmvMootlniwM  agreed  to. 

Power  Tranamiarion.— The  Ueliof*  Co.  are  supplying;  a  generatiDg 

flant  comprising  two  4iNi|(w.  »t»nm  dynamoA  for  the  worM  of  the 
'cQtchtr  Hiitti  n  (ieM-ll-rluiftat  Knoiitiii^cn,  l/jmutu',  il.'rmany. 

Proviaioiial  Electric  Lifbting  Oid«r  Notion.— Wisbech 
Cnrpiiriition  aud  i ;  liu^li  >r  1). strict  (.'>)uncil  Bi»e  the  usnal 
official  intirifition     iaUsitKni  t-)  niHily  for  provisional  orders. 

Provisional  Order  Transfer.— Ki-i  st.-muliir.iic  Kutrict  Countii 

inttad '.'>  trjTisfflT  tn  the  Carporatinij  o(  iiuvoapurl  thu  Ei«t  .Stane- 
house  Electric  T,i-hliii^  Order  (IS'JH),  the  cun  -idenitiiiti  iKjitiij  £2<J0. 

Bailway  Carriage   Lighting.— The    Belgian  .Stutc  lUilwuy 

iilUhoi  il  it  •  liiive  [il:ii  e<l  ii  cotitrULl  with  ihi-  Sji:i'l<j  Kltclricit' 
liydrauiit^ue,  Obarleioi,  l\>r  (.he       'lii:  liKhtiiii;  ini  the  SUnc  .systrm 
of  a  laiKC  number  uf  railwar  carrii^rL-e. 

The  Aluaig-Teplitz  (Auiitria)  railway  uuthorities  have  adopted  a 
•bailarigrataai  or  alcetife  Ughtim  on  tha  Andia^KarMad  wainM 
wmiet. 

BkanMlk— Tha  OsubcII  aia  dHinaa  et  alrtaining  powers  to 
constmct  an  eketrie  tramray  b«lw«en  PorUi  and  Tonypondy. 

Rickmansworth  Term?  liavf  hiL-ii  .irruiijcil  with  the  United 
Hieccric  Ligbi  aiid  I'ower  Ca  iu  rtwaitl  tu  an  application  fjr  a 
provisioaal  order.  The  c«m|iaa]r  oaaaitake  to  supply  current  for 
puUie  lighting  at  3d.  p<ir  uait  on  a  three,  five,  or  'seven  yean' 
contract   The  right  to  purchase  the  uivIcrtaXiiis  is  reierved. 

Roaailo.— 7%<  lUvUm  of  the  River  J'UU  miea  that  the  River 
Plate  Electric  Light  and  Traction  Co.  has  prepared  plaxia  for  altering 
the  tt'Cnemling  pLiut  at  Rosario  station  in  accordance  with  the  recent 
daafaten  of  lha  AifaiUation  Oowrt  Tha  week  is  ostwiBtad  ta  cost 
£M,0(MX  Tha  MSlaBi  Is  to  ha  dtaqgad  ffom  dtanNUngtafigntimiHis 
enrraat,  aod  all  the  malna  in  tha  asntntl  sttaets  trill  be  jlaoed 
undergraond. 

Sle&ford.— An  iaijuiry  has  been  held  hata  into  the  ttplkatioa  of 
the  Council  to  burruvr  £7,001 1  fur  electric  ligbtiag.  HlMderkto 

the  Cuuneil  fSl-.  f'harlts  Cleiiieatj)  gave  particnlara  of  the  popula- 
tion, rating  viiliM  ,  .^c,  and  the  con;ulling  engineer  (Mr.  K.  Bramner 
Smith)  aubmittisd  plum  and  estimates  of  the  scheme.  There  was 
some  opposition. 

Smethwick.  —The  C juncil  are  promoting  an  Omnibus  Bill  for, 
intrr  ,1111,  \i  WIT'*  10  purchase  and  extend  the  local  txamwaya 

Sofia  (Bulguia).— A  iT'tc"'  "f  f  leetrip  tramways  for  thi*  city  ii 
practically  completed,  and  thi-  hnn  arc  to  be  opened  for  traffi:  in 
November.  The  pkut  has  be^;a  supplied  by  L  »  Sxit'ty  RIectricit*' 
•t  Ilydrauliquv,  Cliarleroi. 

8toka-on-Trant.— An  inquiry  wai  held  here  last  week  into  the 
application  of  the  Corporation  Iu  horrow  £S,mlOC  thapwrdtaie  of 
u  site  for  electricity  i,'cneratiug  works. 

Stratford  on  Avon.  TIk-  CuuiR-il  biuini;  decided  i.j  up])ly  fur  a 
provj»igii«l  utUer,  &  njwcial  JiletUic  Lighting'  cuiaiuillfj  iv.i-  cnui'ti- 
tuted  at  the  laU  meeting. 

StroniBess  (N.B-).— A  proposal  luii  h%xa  miUc  to  ««ubUitli 
electricity  works  in  thii  town.  It  it  believed  that  snffleient  WAter 
power  is  available  in  the  neighbourhood  to  generate  electric  current 
for  poblis  lightug;  0«%  wluek  ia  iBdiflncat  ia  qaaUty,  ia  7a.  6d. 
p«r  i,ooa 

fltamiA  (MoMmrtir).— Too  Streabi  and  Highiaaya  coinnittee 
Iwve  he«M  iaatRNtsd  to  pUain  infimwtiink  aa  to  tha  eoit  of  ohtaiiiinft 
a  providatialoader,«iid  ia  tha  maantinia  oppoaitloia  is  t«  ha  satertd 
agaiast  Oaafflicatioa  ofa  «m^y  Ibr  aaaalau  fat  alaetiie  lighticg 
powen. 

TMnrtoiL— The  Brltiah  Kleetric  Tnetion  Ca  lias  ac<|uirtd  the 
Tanitton  Tramways  provisional  order  from  the  Tannton  and  West 
Bomarset  Electric  Railway  and  Tramways  Co.,  and  propo«e  to  at 
once  start  the  W'jrk  of  c*?n»?nn»ini,'  thi-  pi»rm,inent  way.  The 
British  ElecSiit-  'iVacUmi  *  .  .  mil  Ukr  l  uriTiii  rr  iiii  ;he  (.'.iirwralion, 
and  liave  (■.iiiti-.u'ti.-d  f  .r  c.i  ',i>  ii  unit*  jwf  auuuni,  tiikl  if  lh<*  tmm. 
ways  ce.i.-.-  \u  wotI  »  itliiii  vuv  ri  years  ihcy  will  pay  half  th«  lo-t  ot 
laying  dy*u  u.\ir  i  m k  ti;ii.  ry.  Application  is,  therefore,  to  be  made 
to  the  Local  OoverntnL  ni  i: Jurd  to  itanctioii  a  fttither  leaa  of  £S|8IM> 
for  extra  generating  plant  to  meet  these  retjaimaeata. 

The  Telephonograidi.— At  Berlin.  Profa  Stnmpf  and  Neea(m,of 
the  Berlin  University,  have  sncceeaed  ia  some  iaterestiDg  experi» 
neiita  in  the  stady  of  the  peculiarities  of  SiaoMoa  amiialir  tiM  idd 
of  Iks  telephonograph.  The  singular  hnt  hannoaiow monealeflbet 


of  the  SianaiB  oatifioaf  sam  aqoal  intarfab  ma  nprodoaed,  it  ia 
sittad,  villi  gnat  Mguiagr  aad  dMiaelaesa 

Tknk  TMItplllwIi  ■ttMHiou.'The  tnak  UlifhaM  igpatam  of 
the  cMatiy  has  bcaa  sxteadad  to  AylaihaiT,  Bneka. 

Wormit  (DnndM).— A  eommltlaa  of  iatspa;rers  IMS  ^um 
oppoitiu-d  to  confer  with  the  diiaeloia  of  thaTaysuie  BU*trie  and 
Gas  Light  Co.  ia  t»DuA  to  dactfia  lMilis|r,  aad  paiticnlarly  Ia 
regard  to  the  purcliaM  of  the  plaat  of  Mr.  Aleioodcr  Slawatt 


NilW  BOOKS  AND  EDiriOm. 

Thf  f  T!h'"iTui  Nfw  /f.5cji<  mi./  Fiilimt  eon  6<  obtained  of  t^.t  rS'-^  liiUm^ 
jr  dirwt  frui.i  the  PvUMi'yj  Ojirst,  1,  3  and  3,  Siditinry  court,  Fifti- 
Hrtft,  London  .  — 

"Th»Abto»  KuKrraoLmo  Ssr.vp.'.xint  or  Mstalb."— .V  »ect>od  iasne 
0*  Dr.  Gora'i  book  in  now  xt^ij,  pru--  im.  fid.,  post  freo.  The  authur 
trasta  tvAVj  both  the  tlirnn-tkal  )ir)n<  iia<s  ^  ttie  art  of  electrolytic  anpara- 
tionof  nctals  and  the  ntaotiBat  mlasMtd  details  of  tocfaBieal  anilieatiMl 
on  a  oommercial  scale.  11ia«MhiiaidaFtidtatha\Mael  the  suanuetaiir 
as  well  as  tha  ituden^ 

"■iMnnuonw  Tmon."— mm  •BmMAt.  ToL  j..  iu.  «d. 

VaL  IT..  Uk.  Sd. 

"Elsctricai  Trmyrt  rot  Teliob.iph  K.'corxiM.s."— By  J.  Elton 
YiJiiTiK.  M  I.K  K.  Thfi  {«»{the  Ixnik  sins  at  furnishins  a  (nllm' tmit- 
mrnt  111  thn  nuh^txt,  from  Um>  iitandixnnt  n(  tha  Tetvgnph  Kngioaer.  than 
ic  hi^  hiUiCTlo  reoiHvod,  whilst  it  eodvavmirs  to  taciUtSle  a  ihmaBh  eCM* 
ureheosioo  of  the  theory  ol  tenting  as  applicwt  tOelsClltoalliaaS ia |ManL 
I)«iay  9vOb  f ellj  iUiatrativl    tOj.  0.1.,  jk^I  fn?e. 


TRADE  NOX£S  AND  NOTICES. 


[JVMtoArwHirtjMaNdtfflialasaWMManMf  rtaek  aiOfienul 
laftrOoaJinf  Md9Ai(ndB|raioni<HgL  StmCalalogiui,Pnee  Litli, 
Md  stellar  aiMlir  albtiU  la  saa  aiifiqr  tM  lis  lOMb] 


TSNDEBB  INVITED. 

Sh't'-eiJitch  'l.nTLiViti)  Wslry  invite  tenders  for  steam  feed,  l>lf>w-o(l' 
aad  dm;u  pipt^*,  K'l'ii  pu:iij)  itnd  water  storage  tank  ami  Min  iry 
ir.  !!  wdik  :  iw.)  -l  iw  e;..  i.i  I'r.rllps  cnjriDW,  dirii't-connecteci  current 
pt^nt'Tn'.iir-*  (  jutjiut  all  ml  SiOkw.  f  iuli  fcI),  rondi-nsiiig  apparatni>, 
pipes  and  suadrv  iron  work.  Spccilicatious  nmy  be  obtained  after 
satb  iost  at  tbe'oflloei  of  the  Vostiy'j  electrical  eooiaoer  (Mr.  G. 
KewtoB  RoaKll),  Coronet,  street.  Hoxton.  N.,  and  .ipeeifieationa  BUjr 
also  1m  inapeeled,  but  not  obtained,  at  the  olli>-<-ji  of  the  consnlling 
electrieal  engineers  (Messrs.  Kincaid.  Waller  and  ManvilK-;, 
Great  Geotge. .street,  Wcstminnter.  Tenders  must  forwutded 
to  Dr.  n.  Man.<!tield  Robinson,  Vestry  detk  and  solicitor,  Town  Hull, 
Old-street,  E.C.,  before  noon,  Nov.  20.  An  ttdveitiseincnt  contains 
further  pirticuLua. 

Lowutoft  Ciirp^rntioTi  invito  tcndi-r*  fur  tbo  ?!Mpply  nf  two  wafer- 
tube  lioiler.',  lillitigs.  (.■roiii.iiiir.i.-r,  Ai  .  ;  pipettori.  ..s:c.,  m  ougino  riinl 
boiler  honTU'  ,  ai;>l  u  ■J.VJkw.  ^teuui  dyuauio  :\vrlu  jl,  cucluHcd,  high- 
►  )>eed  eiigitiei.  An  ,l.^Vl■rti^vmcnt  ^ive»  lurtlirr  particulars,  iind 
specitiaittons  may  1>«  ubl«inod  from  the  town  clerk  (Mr.  R.  Bvattiv 
Nicholson),  I  IS.  High-strevt,  Lowt^toft,  after  SOtb  last  The  wocfcs 
are  to  be  carried  out  in  accocdaaoe  with  the  plans  of  fha  eaosalUi^ 
aurioaat  (ICr.  W-  C.  0.  Hawtayaa),  9,  (jueen  street-place,  London, 
RXL  Tmden  to  town  clerkit  offlea  by  noon  ol  Nov.  8. 

f,«mMo/t  Corporation  also  invite  tenders  for  wiring  the  town  balK 
All  adveiiiseiiient  given  further  rarticnlars,  and  teiidrrs  aiait  be 
delivered  to  Mr.  R.  lieattie  Xicholson  before  noon  Kov.  S. 

London  C'ounly  CohhcU  invite  tenders  for  the  snpplv  of  about  150 
arc  kmps  for  ttio  electric  lighting  i^f  Vi.Uoria  Emba;:km«3t  and 
Westminster  Bridge.  An  advcrtiseniciit  i  intJinH  lurthi  r  p.art  .calarp, 
and  specifications  may  be  obtained  at  the  engineer-.'  le;.iirtiiiir'T>t, 
County  Hall,  Spring-gardens,  S.W.  Tenders  mnst  he  m  by  Xt.i\-.  i:! 

/•'•f/uf  n.is  tnJ  K!t'i;tri<;  committee  invite  tendfr"  f  r  ht.  uiii  i  ij"^, 
pump",  .  Mil  lei.siiiL;  pluit,  boiler*,  mfrhanii  a!  stoker-  urd  -iiper 
iiL-alerj,  aiiii  iuU-cunvt'ying  plant,  and  swiuhljoaid  eitcn.<ioris. 
.\n  ttdvertijiemcnt  given  further  patticuUr*.  and  sprcificalionsBtay  be 
tibuiutd  from  the  city  electrical  engineer  (Mr.  Victor  A.  H. 
McCoweii).  TaadaiB  to  Iowa  dark  (Sir  Sanncl  Biaok)  by  aoaa  af 
Friday,  Kor.fiL 

Tenders  an  iavilad  to  the  NtObnakam  amaidiaaa  for  aa  electric 
lighting  iBMailalioa  at  lha  aeir  varkhovK.  Aa  admitiMmeotgiTee 
parUealaH^aBd  adlilioBBl  iafannatieo  eaa  be  obtaiaad  from  the 
iinUtHt(llt.  Aitkar  Maiahall,  A.B.LlkA.> 

Ottf  liUHdm  OonaaatlaB  Stiaaii  eoaimittaa  iatfta  leaders  for  a 
flMekioiaallj-dilTaadastaBit.  Tiadan  totawadsikbafanKoT.  la 

Smmm  Oevpontwa  nqaire  laadoiafor  alaetriai^Mlsi^dMBa&d 
iadiatanaadauiafasei.  Tendentntosna  dsiklvaMiSlbiBaL 

WiOtr  Coond)  require  tenden  far  daat  dertroctor,  beOm  Ac. 
Taaflm  to   Bt  Niahotaa-building^  NaweaatU-oariyaa,  bgrNor.  li. 
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irr[/te  iod  Corp-)TsM'->n  iuvite  tenders  (or  wiring  {>r«itii«««  in  dwtrtct. 
Temicr!  to  t.iwii  cbirk. 

/."■VI  I'  lLiiiri;  n-njuire  tcnderj  for  the  erection  of  refuse 

ili-itn. '  tor  .111(1  tli  Ltri  jity  -LiUon  buildingn.    Tcmlvn  by  Nov.  6. 

iKtfvnpvri  <;orpor»tion  remiir«  tendcn  for  the  orection  uf  elccliicity 
(latioD  bnililiog^.  Ttudert  by  Nov. 


2. 

tender* 


for  ft  irauafcr  of  their 


for  eleclriritf  r^nPTstiii!;  jilnnt 
Tni'ieri  by 


St  Albins  Corpnmtioo  invite 
provtiion«l  electric  lighting  order. 

PimWrfnn  Council  invite  tendera 
by  Nov 

Ayr  C  irjiuratiun  invite  tender*  for  eleitnc  triinaiw. 
Nov.  1. 

Spmis-h  A<lmim!tv  %iithnriti«M  invite  tetnlcn  hy  Nov.  22  for 
(»|»'>IH(.<;  .itluT  ^  L-lL'ftri<Ml  iiiaU'ri.il  rt'.[i:irf~i  HI  llie  artenal  of 
C«nte«  Uunt)^  i:>'>l-iL    Tine  Aladnd  O'us^fM  (il  I  Ith  inxL  containa 

TENDEBS  BBOmVBD  AND  AOOEPTED 

X^  aiiiiriuni-i\i  in  i  .iir  lii-t  l«ui-,  ;h«  Southstiiptou  I! ,;rli. : nr  I .  ii  I 
h«ve  accepted  thi;  tvuiivr  ut  the  ClatlgD  £ilgui««fiag  arid  Electrical 
( '  jl  for  the  supply  of  a  30- ton  porMlill  ckclIW  OIBC.  FoUowillig  U 
a  list  of  the  tenders  receirol  :  — 


CUyloD  EngiMMrincHBA  Elec- 
trical O.  {nfulfm)  .«   £735 

J.  Booth  *  Brofc    1,326 

Cbatteru  Eng.  Worfci  Co.  ...  1,160 
Th?  tPTi  Vr  ftf  MeMrf.  Barry,  Henry  A  < 

thf  K  ■.lliiiiii  1 1.,  iidun)  Vcjtry  forco«l-h«ndli;i 


^■w,  McLMhUnOh  „......£1.100 

Fullertoii,  Hudgart*BMidl7  970 

Siolhert  and  I'llt   950 

South^te  KoKiaeeriDK  Co.    .  798 

]il  lilt  u:  t lif  i-l'"  tri.  r.v 


.«iipply  work».  'i  be  following  is  a  fnll  Ii<it  of  tht*  t<:tiii«»  r<>c«sftt 

Bvry,  Henry  *  Co  {•t-repUd)  £796  I  v.  .  U.  Ilaigh  &  Co   £4S& 

OtiliMl,  Xorton  &  Co   1,194  |  Jlirrleoi,  Wataon*  Yarjao  <  >>.  875 

DuThm  (Katal)  CornonttoB  Iibto  Mceptfd  fha  foUowiiiii  twien 
far  electric  tramway  plant : — 

Macartney,  McKlmy  k  Co.  {poln  and  overhaad  rriuipment)  £16,994  10  10 

i>itto  (electric  tramcan)   18.600  0  0 

Disk,  Kerr  k  Co,  (•team  and  electricity  graerating  plant)-..   86,240  10  0 

Bamaley  Corporation  have  placet]  an  order  witii  Messrs.  I>.  Bruce 
Preblea  &  Co.  for  a  <i<ii>  nr.  generatioR  set,  conaiating  of  a  combiDcd 
lighting  and  ttw-tion  machine  direct  cuupled  to  a  Willatta  engine. 

Watford  Duitxict  ('jnncil  have  ac<:epted  the  tender  of  Mr.Wnu  B<d>v 
fi)ra  feed-water  healerand  lofteuer  for  the  electricity  work*  at  £7.M- 

The  Tlrockic.Pell  Arc  l^mp  (Ltd.)  inform  ni  tluit  the  contract  fur 
arc  liimpe  for  the  public  lighting  of  the  ir  Lundon)  dl*tricl  h^^ 
(•ccn  obtained  by  the  ^itmptiiy.  Tlia  lampa  are  of  tb«  well-known 
Brockie  Pell  ty|w,  i  i^ii  ir,  lured  otider  UM  paloili  of  which  11w> 
cotn|>any  .are  the  wjI*  uwjh.ii'. 

Hiindee  Town  Councilhavc  aci<|.;<-i  r'.."  'i  trli-r  i  ilic^  Kjrrow- 
field  Ironworkd  for  three  .stc-el  water  taiikt  liij  llie  tktUiuilj  auppty 
ttalion  at  £77B. 

Alierdeen  Town  Council  have  accepted  the  tender  of  Uta»t». 
Mavoraiid  CSinilaim  Gir  t«o  nOkir.gnmiiog  leta  and  tolwiiiig  Mto 

BiilniiliMd  Tnutmnt  OoaniltiM  have  accepted  du  tmdm 
liitt  LonlM  (U.&A.)  atcd  Oh.  fer  th«  lupply  of  1U»  tan  of  Mad 
tmtmj  rail« 

)foiio«nsley  (Durham)  Pariah  CoQiteil  bava  accepted  Uia  Itvdar  of 
Mr.  €L  H.  Araiatiwig  for  tha  elaatrie  Ughtmg  o(  Iha  loKhan  and 
eential  portiw  «f  tba  diitrict 

Uacko^  (Laa4«ii)  Taatijr  ai«  Mommaiidad  to  diair  llaetrie 
Lighting  (MBtmittee  to  aaecpt  tha  fbllawhig  MMan  inr  alactrie 
lifting  plant,  :— 

JobnimD  and  rhitliiw  (public  arc  lampt  and  •wilcbknani)  ...  £S^M6  IK  0 

Ditto  (iwit.'htioiiTt!  iinil  ir.«tnir.i>.nt»,bou«teni 

m.  i  i.,.,t.ii»-l'.ri..    tn  S:    2JM   9  0 

S.  /.  He  Kerraati  (swiicbboard  an<l  initrumenta,  ljugatcrt 

and  moten,       Part  1)  ,„  ..  2,976  10 

Aiton  k  Co,  (pifwiiork  and  valvae)  fi,066  0 

Col*  Marrheot  and  Morley  (condrnaing  pUnt).,..,Mm«u.....  4,749  0 
ChAini  rrlaiD  and  Hookbara  (bouie  meter*)  .......«,.„   IV,632  10 


APP0INTBKENT8  VACATTr  AND  FILLED. 

Bury  Electric  Lighting  comiiaillice  rc<)uirc  an  aaiittant  eflgiiMCr  for 
their  electricity  itatiotL  Application*  to  Iha  angtwaar  nnd  maiUflar 
(Mr.  S.  J.  Wataon).    Sc«  a<lTertiacmeiit. 

An  experienced  electrician,  eonver>'int  with  lat»''t  deTelopment*  in 
the  distribution  of  electricity  aopidy,  reiHirad  to  manage  a  new 
electrical  department.    See  ndrertinement 

Warrington  Cori>r,ntn>n  re'|uire  an  electrical  ei^inecr  ti  taka 
charge  of  their  electrteitjr  |aii«nitioK  atitioii.  An  advarli«eaent 
containi  additional  patticnlaiii,«ad  aMlicatiaqa  muAlw  dalivaiel  to 
the  towB  eletk  (Uf.  J.  I^nxt  WbiltW)  by  moqu  Kov.  7. 

BritUh  Blaetrie  Tiaellan  Oo.  nqiiiia  a  raiidaDt  enjiinaer  taith 
experience  in  tiiBiimjr  panuaant  war  aoMtfiieliOB.  Amllealfania 
to  aecreiAtv,  I>oBfaigt«B  HouM,  Korfolk*iti«at,  LoadoB,  Baa 
odvertiaeitu-DU 

ticvat  Northern  I'.ailway  of  Ireland  tw|nir(  a  mideat  deetrieal 

fiii^iii.  .^r.   ApplicAtioii.'*  by  Nov.  I. 

Mr,  Viiir«'iit  Mill.  .It  puMeiit  gencrnt  m»nij»er  of  the  Hull  and 
Birn!i|i-y  Kxlw.iy  ( '.>.,  h.i»  lipeii  a(>i»»itite<i  l.>  •ni.-..ved  Mr.  \  Willi«*» 
g»nr-r»l  inanii.'f'r  of  tb?  Smtli  Ei-tern  and  Chnthiim  li  ulwiv  <"  >. 
Mr  Willii  ii  retiriii,^  um  iti;,'  U<  ill  b<'.'>lfb.  but  bin  «crvii.'«i>  will  be 
rel.iined  by  bi<  cotiiptnv  in  a  <-.ifi«iilt«live  ctp«i-itT  in  cf'nnectirm 
with  the  b'gnl  b:t«ine«i  uf  the  j  >int  CdtuiiiiUee  'li  the  lines.  Kir.  Hill 
Will  «iwo;i»led  with  the  Clnrbum  Conipauy  prior  to  !i\<  njipointuient 
'.r  til.'  H  ill  mill  |:^r:iHl..v  i  '  .  '»  s.Tvii'e. 

Mr.  U  L.  M.'iU,  luiaiiK  elcclriciAn  at  tUu  LiUuxtoi)  (Umdaii) 
i-lectricity  dcpiirimnit,  haabaaa  appaintad  maiaaaapaiiiitaBdcBtat 
SouiliAnipton  at  £1  jO  pw  aaBnitt. 

M  r.  .1.  &  K.  TowBund,  B.A,Tdi>it]r  CMm,  CmMd^t,  baalwaa 
appointed  aawMaal  d«a«B«tT«t»r  In  fTperimentil  phyiUB  for  Itva 
y-  aia  at  the  Unirer^Uy 

BUSINBSS  NOIICBS. 

Mr.  C.  L  Turner,  M.I.K  H,  hmi  commenced  bii-meiw  at  a  con- 
anlling  electrical  and  nif-chATiicjil  engineer  »t  Pout  ()l1i:c-:bamljer<, 
26,  Brown  *ire«t,  Manch««ter. 

Meaor^  J.  Wal-'win  mi  <1.  liUitklnim  (tm  Imj  a.-  Ii' i-kb:irn  Co  ), 
electrical  entjinw^r*,  W,  'i.  ( 'ravon-ntr^'i'l,  aid  II,  \^'^^',tymme-mew:l, 
London,  W.,  have  <li««lv«'' I  pirli>«  r«liip.    H  -li'i  \<v  Mr.  \Viil»oii, 

I  -.  .  I-  ..I   W    Al  .11:1       '  ■  ■ 

li.  'w.M  I  Meori.  U.  ii,  Cintn'MTi  and  t«.  A. 
(  lumber)     I '  > ),  eleeirMtt  eajpnwri^ 

hat  biseu  diwulvcd. 


who  continues  und. 

The  pjirtnerihip 


Biwiir  U   ir  vl  r.  ■  .\-  U 
\  Milk  »ircct,  LoDilon,  E> 


I  BAVXEVPTOiBI,  UQUDAnom  te. 

Contliiai  BaMoatt  Ilaraati^  daaeribad  a*  late  in4Ba|{iii||  diHCtor  of 
,  tha  Hadieal  Efoetrieal  loatitnta  (l/A.%  has  haan  a^jwdiailadhaiik- 

j  nipt  The  fmi  meeiint,;  uf  ere  litor*  u  ill  t<ke  placaoaSlitimt;  at 
'tl,  Kiilway  aspruacti,  I^mdon  P-ridge,  nn  I  thapuMia  axamination 
an  Hot.  S  at  IM  Coari  llooae.  VVand«wonh. 

Th*  tnnlaa  (Vfc  II.  &  Duan,  10,  C(>iHiiu>atiait)i  in  (bo link* 
'  raptej  of  K.  L.  Jaaiph,  aWttical  angiDaar,  Korthaaaptoii  Work*, 
I  Ganattboty,  Landoo,  iaa  hata  rricaaad. 

HieoidiM  V»1<Bniplia  (Ltd.)  it  to  b«  wonad-uti  Tolmitiiily. 
Mr.  G.  H.  Cnantr^,  67,  Mooigate-atreet,  Londmi,  E.C,  Lt  liqoidalnr. 

A  m.:. 'in^  of  II19  Kelvia^ide  Elcctricily  Supply  Ct>,  Ltd.  (in 
I  votnaliirv  li  iiiidation),  will  be  held  u'.  2^>,  i!';n6cld  »treet,  (ila'gow, 
I  00  N  V.  ^1,  t )  n- vf  in  11 1'wunt  of  the  winding-up. 

t  Thv  cri:.Jii)r»  ■  !  tho  British  BUbnik  Arc  Light  I'o.,  Ltd.  (iii 
li  |iiniii'.ii>ii,,  iiiu-t  ~.  ■ill  particulars  of  tbeir  claims  to  the  lii|Uidali>r 
(Mr.  W.  II  Ch.uiT.  vi,  .■(",  Mo<:.rgate-»treet,  E.('.,  before  Nov.  2». 


Klein  Kogioeeriug  l'<i.  (cooling  apparatoa).  .•  1,960 

Woithiagton  Pumping  KuKine  Co.  (feed  puiupa)   763 

Uanlove.  Alliutt  k  Cik  (dHiiir»ctor  laandry  macluDery  for 

ftccliic  i».wer,i   Tfil  0 

Iliia-iiZ-^tl^m  uiil  Mannuck  ;iiverhead  oaaa)   .mum  0  0 

W.  t.  Allen  &  Ci>.  are  lamp  piUan)  .............................  13  &  0 

The  following  tendmirae  re«aiTadfaraaUai,tnBokfaig,tiw^dng, 
bi3U«*  M"rvii-e«,  Ac.  : 

Trenvliii't-. 


nut  for  Sale.  Uldham  Electric  Light  committee  invite  olfcrs 
for  lead  battery  boxes,  plates,  and  c<:>p|ier  connectioni  An  adver- 
tiiement  givea  sumo  (urther  pattieiilatd,  and  oilers  are  to  be  «ent  to 
tha  anpaitelaiidMit  (Ur.  Aithw  Andraw)^  Uaa  and  Water  Officaa, 
Oldhan,  bjr  Tf«r.  4 

New  Belgian  CSarbon  Factory  -New  worl.»  for  the  manufiM  ture 
of  arc  tamp  caibona  have  been  r«c«nUy  erected  by  l.a  C^mpaguie 
Intenatiaaale  d'Electridt^  Li^ga.  Thacapwityof  tha  plaiitiaatoant 
4,000  metrea  per  day. 


Rriliiih  Iiuulated  Wire  Co.  (miu/tfcili  £11,338  0  0 

*9itaNM  Broa.  ik  Co.  w.**....**..*—.  ^^^^9  6  0 

Waatam  Biaati'ia  Go.  ....«Hr....*...*.t..  14,988  0  0 

ChIUikW*  Co  .,....,..♦„,...  16,202  0  0 

Dllt.it      («UeraaU«a)   l-'-  502  0  0 

W.  T.  Henley'.  •>>.    ia.M6  16  8 

W. T.  Ol-'ver  A  Co                    ....  11.073  6  8 


Tr-i-.u-lliii 

£5.239  0 
7,047  6 
7,722  0 
7,624  18 
7,6M  18 
7,940  3 

12.519  16 


Cable.*. 

.  £18.973  10  10 

.    17,697  16  8 

.    19,606   6  3 

.    18,966  12  6 

.    16,817  19  2 

.    20,416   ?.  6 

24.182   6  S 


l;,n.|. 
£5Ji>7  14 
.1,859  14 
4  616  10 
4,030  18 
4.030  18 
4,399  19 
6^438  5 


11.. me  iier>  icep, 
£^000  0  0 

..  i.too 

1.0X1 
,.  2,100 
?.,10O 
lfi2& 
178) 


Tot«; 

£48.416  4  10 

46,104  4  0 

47,866  16  a 

47,924   9  ^ 

46,775  15  11 

1  a 

66,869  i&  0 


*  MeswrN.  Hieinen*  llrm.  k  C4).'«  t*D>lor  waa  piwed  over  chiefly  uu  aocount  of  the  obiectieiw  ul^b  the  firm  raided  te  the  lialiilitr  far  aMidaata 
■nd  waK<!ii  rUuM,  and  their  umitbwaM  to  aeaapi  tha  fl.«a  jrauV  fuaiaattfk  Tha  coatnel  tiaa  tharafera  alloUad  to  ibt  Brtlfah  la«Hatad  Wire  Co.^ 
irbo  are  at  pment  carry ing eat  wwiindv wm atrSv agnliaeb 
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E.A.O.  Heftdqiuirton  Lightiiig.— MfRn.  Donniaon,  Berlyn, 
Sillem  &  Ca  are  wiring  llie  head<|iiarleii»  of  the  Honourable  Artillery 
t.'oiiiixuij-  for  the  electric  liK'i'i  ""'I  th«  work  i«  to  be  completed  in 
time  for  the  n-ception  of  the  C.  I.V.'n  on  Saturilay. 

B  T.  H.  Plant— I'ampblet  No.  7C,  fcr  CKtoler,  i»sue<l  by  the 
Britirli  TbutuMii-lIoui-tuu  Co.,  contain!  particuUiB  of  vaiiouB  tt«u- 
dard  ili(Oi>tnts  inunufaetanil  and  supplied  by  that  company.  Our 
illu*lmti«ni>  cbow  the  construction  of  the  "  packed  rard  "  ihcostatii, 
which  dtrlvc  llicir  nunie  from  a  special  method  of  c  juvtructioo.  A 
tube  of  MbeMM  on  a  Blrfl  iiiandiel  wound  villi  (jctman  tilver 
wire  or  ribimn,  and  is  taken  {vim  the  mandrtl  and  prf-»H-il  into  the 
carl  fonn  >hown  in  Fi-,'.  1.  These  car<J.«  foim  the  utit  re.-<i»tanre« 
UMil  in  making;  up  the  rlcostats.  Tlio  carln  an-  assembled  ^ide 
by  aide  with  oibestcx  between  nucMiiMivc  cardf,  the  number  nf 
card*  deptmlin;^- upon  the  ic«is1auc«  rc<|uir<:d  in  the  rheoalat.  To 


increaae  the  radiating;  [surface  iron  plates  somewhat  wider  than  the 
cajds  ate  inn-rlcd  at  intervalo  between  the  rcaistaneci,  and  project 
beyond  the  surface  of  the  rer<iflnnce  tectinn.  The  cnnU  and  iron 
iilatea  are  then  chunped  by  end  plates  and  boll*  t*  shown  in  Kig.  S. 
The  advanto^-e«  claimed  for  this  ty|>e  of  rfaeoi«tat  include  facility  for 
inreitin);  new  re!>i(tance  cardi  in  case  any  W<oiiie  damneed,  and 
freedom  from  injury  ti>  the  resistance  material  in  cavsof  oTetW'ling, 
a«  Iho  i  KiiKtructive  niati^rial  In  free  to  exjiand  or  contract. 

A.EO.  Plant  and  MatariaL— Wc  have  received  from  the 
Kleclrical  Comfmny,  I:;*- 12 1,  Chariii;;  CroM-roiid,  l^ndon,  W.C,  the 
British  reprewntaiivc  hoii?>-  of  the  AllKeiiicioe  Elektriciluts-Oesell- 
flchaft,  Iterlin,  an  elaUiralely-illutitmteil  |>iaiiipblet,  showing  to  aotne 
extent  the  operations  of  the  parent  company,  ils  world-wide  ramilica- 
tion»,and  of  itt  capacity  for  supply  i»g  complete  id.'xnt  for  all  branches  of 
the  electrical  indu^tiic*.  The  Aliare  capital  of  the  A  VM.  \n  £3,oriO,000 
iterliojd  with  i,*Tl-,iV)ii  in  ilel>enturei>,  and  with  athliateil  companies 
fKnseaiiing  a  capital  of  £IO,(¥>0,0<X^I  .iterlin;;.  The  reserve  fund  of  the 
A.F.  li.  is  £1,3T0,i<Hj.  The  tf4ul  area  of  the  company's  works  is 
r>7  acres,  and  the  nnmber  of  eniployri  on  .Fan.  I  lane  1 1,001.  The 
dividends  jiaid  by  the  company  from  IHOO  to  l»^!if)  h.iva  \-aried  from 
per  cent,  to  15  jicr  cent.,  the  latter  divi'lend  having  been  paid 


for  the  past  three  year«.  The  total  output  of  dynamos  and 
motors  in  1890  91  was  610,  and  in  1898-99  I  S.OOO,  representing  a 
watugc  for  the  Utter  year  of  163.iV>o,00O.  The  illustrations  in  the 
pamphlet  gi\e  excellent  views  of  the  company's  various  work*  and 
also  of  the  departments  into  which  the-M;  works  are  divided.  It  ia 
claimed  that  the  iiii'ande:>cent  lamp  woiks  have  an  annual  output 
of  10,W>,l.O"  'amjis,  Clonal  to  cne-halfthe  yearly  consnmption  in 
all  Kurope.  The  company  have  cf  ntrncUd  for  72  electric  railwaj a 
anil  tramways,  comprising  !,  tOO  miles  of  track  eriuipped  with  -1,300 
ear  motors,  and  with  .l.fjOO  cars  running.  The  Kenemtiiig  slationa 
for  which  the  company  is  respon.'ible  include  the  Rheinfelden  work«, 
the  larj-eit  water  ]>owrr  .-'lation  in  l''urope.  Copies  of  this  pamphlet, 
and  of  n  second  publication  givicg  n  <lcfcription  of  the  A.E.U. 
]>avilion  at  the  Paris  Kxhibition  (where  a  numoer  of  Xcmsl  lampa 
are  shown),  can  be  obt.iined  on  application. 

Electro-Medical  Apparatus.  Mersrs.  Isenthal  iS:  ('o. ,  sc,  Mor- 
timer-.ttieet,  l/iiid<'U,  \V.,  have  placed  ujion  the  market  a  continuoits- 
comnt  tniMformer  for  cautery  and  surgical  exploration  lamps. 


CoDtinunui  Current  TranHfunner  for  Surgical  Work. 

The  ttao.<>former  takes  half  an  ampere  at  id  volls,  and  will  deliver 
20  amfwres  at  4  volts.  Ils  weight  is  abotit  SSlb.  Oar  illuHration 
^hows  the  comjilcte  apparatus. 

Machine  Tools,  &c  Mr.  II.  F.  I..  Orcuii,  30  and  32,  Far- 
ringilon-roiid,  l/jinlou,  K.C.,  reprt.Hentative  of  Messrs.  I.udw.  Luewe 
A  Co.,  of  Berlin,  forw.wls  a  fully-illustrated  ca(»1<>);uc  <>f  machine 
tools,  small  toob>,  KBngp.«,  ke.,  manufactured  bv  the  Berlin  house. 

Westlnghouse  Plant.— The  Brili-h  Westinghouse  Co.  {in  circular 
Xa  I,(i:ii  fur  Uctobcr)  describe  and  illustrate  the  Wifstinghouae 
Nn.  M  tramway  motor.  The  particulars  include  details  of  the 
mechanical  coc^trtiction. 

Switch  Gear. —  A  nreful  Hat  of  autonjntic  motor-starting  switches, 
m.iin  switches,  traction  i>ancU,  ^witchboirils  and  K<^netal  I'witch 
^'cnr  iw  now  ready,  and  can  be  obt.iined  of  the  Electrical  Tratuuiission 
Co.,  Albert  Works,  Hammersmith,  l^indon. 

"Griffin"  Chilled-Iron  Wheels.— The  British  (Irithn  Chilled- 
Iron  ami  Wheel  Co.,  13!>,  Cannon -street,  L<indon,  E.C.,  manu- 
facturers of  a  si>ecial  ty|>e  of  chilled-iron  wheeU  fjr  railways  and 
eli-ctric  tr.iinwiiys,  have  .'"ecured  the  contrict  for  wheel?"  ami  axlet  for 
3'>J  good.i  waggoni  now  on  order  for  the  Burnut  .State  railways. 
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stop  ValTU.—M«4«r«.Tcmpkr  and  Rinoe,  Spou-atn-  (  '  v.'utTT, 
bave  Kadyfordistril'Utlun  lolhe  trade «  wvll  ^jC-iipcaUl  >^'M.  f  it«an\ 
•top  Talve*  speciallv  di;»irfti<;<l  for  hii;!i  pnr'-arij.  The  lirst  illiutr*- 
tion  m  lb»  lilt  U  oi  the  valve  u)«d  on  Uk«  Bikin  elaetm  litfittRg 
engines  in  the  British  ^ettion  of  the  Pftrit  Exhibition.  Escdlent 
testiiiinDiala  acconipiikv  the  lift  from  Urge  tiDt-m  of  theiic  Viilvet, 
including  Messrs.  Wiliitna  and  Ribimon,  tbe  elt":(riri(r  i>tatioii9  al 
Lincoln  and  Shoreditch,  and  the  (i.X.U.  station  at  Unllcjway.L-jnd'JU. 

"  Manual  of  Electrical  Undertakings."— The  new  CMh  i  (dlii  >n 
of  Mr.  Girckc'i  «xc«ll«al  "  Mumml  of  Klvctrical  l'iiJcrlakin>{r'  "  will 
be  publi«heti  the  Ant  week  in  Novonibvr,  and  will  cuutiin  ^-eiiiiral 
inforniatiou  relating  to ovit  l,2"i<itU'ceri,  :il  nrni^irUikinK^.  Mr.<;*rcke 
claim.*  for  l.i-  iuikimI  ihal  it  ia  n  n  >  r  1  f  all  i'le:trical  <-.>tD- 
panies  formed  iiruter  liic  Joint  Sbx^n  AcU>,  and  of  all  ftectrical 
undertaking  belonging  to  li:>»)l  notlioritici.  A  large  section  of 
the  work  la  devoted  to  the  p^rwnnel  of  the'w  concerns,  and  the 
financial  particulars  tad  historical  note*  given  in  the  bwlt  ere  vetj 
cumpl«t4s.  Tlw  eolttnted  diagr»ni«,  with  which  the  worit  ie  freelV 
intmpiaMd,  aid  materially  the  «erfwli»e>i  of  a  piiUiealtoB  vhun 
ilunra  tndeoce  on  cverr  page  oC  eatefai  egupibttoa.  Th»  Mica  of 
the  new  cdiUem  will  be  ISa.  Od. 


PATENT  RECOBD. 


Thr/olhirinijIUt  Ai.f^if  iti'mt  fnr  P.it'nit  -iivl  -S/./fiii,;,tiont  jin'Jiihcl 
*at  l-ftn  rrmpUci  for  fAn  lottrniil  'ly  MeMMil.  J.  C  Cu^lPMAH  k  Cn., 
C'AiirJ<w/  /'attnt  Aytitlt,  of  :•>,  (  %mvrr^-tam.  H'C/nxoi  iiAiHa  dnyaratl- 
elfi  U^itrwUion  (It  roNitird'an  mtk  I'.itfiiti,  tlttign$,  aa4  Trmdt  Murt$ 

APPLICATIONS  FOB  PATENTS. 
Vmm.-~niu>i4ermaiibiud  Apjiimttmaurt  tat  open  la  puUU 
until  a/l<r  Iht  on^fftaatt  <if  Me  fomfJttt  ,S7«r/if'  tilion     Tht  mtrntt  wMt 
jMrenthrttt  nr<  tk"ir  a/  rommiinic'itom  of  iitrcnliont.    Whtn  tamftrtr  ^ni- 

lic'ition  'lecompanift  'tji/Jicnlion,  an  aflerUl  ii  ojirr  /. 

Sr|itriiiV)er  7,  1900. 

15.920.  TiiK  Bbiti«h  Taonaos.K.HsTvi:?  C).  (Ltd.).    F/imloo.  ImpriTe- 

nients  in  electric  furoam.    ;C.  P.  Slciomet/,  fnired  State*. 

15.921.  Till  British  THoii!i.)X-H<)L:sTo.i  Co.  {L.TP.),  lytoduu.  Iiupruve- 

metit4  iu  elfciric  t^ut  auta.    (W.  1^  B,  ItaiBie^  I'nitad  8Utei.j* 
ttJtSl.  A.  ScHHTTEB.   Lin*>u.   An  aotoiiMtie  awiMb  fur  groupi  of 

truisfuruiera  with  inaober*  «f  varioM  cepecitr.* 
16)057.  ('.  i'»5TAi.  nod  P.  daanaa.  btndna.  ImprwMataate  la  ladnellM 

lSi96Si  Awi^BmUm  London.  ItujiruTeiueDta  in  or  rt-Utiiii(  t<>  eiectrk' 
bemiMtOTIor  IwrsmHri';  indicators.    K  '.  .V.  Migliare.li,  I'jily.) 

.SeplemVwr  8,  1900. 
16t00ft  Viarrn  Lnarso  aud  W.  1L  Kti>iN<i«.    Loodju.    Luiir^v«iucttt«  in 
aleetrieewitebeb 

M/QS.  <k  O.  BamAK.  LMdM.  Impwenwla  la  e»»»larf  bettcriir. 

fleptembar  10, 190a 
16^0411.  Tm  BaiTuir  TmHmii-Hai'<nm  Co.  (LmV  fxiodoB.  Iniproie- 

menu  in  electric  accuniuUtor  Ura.  (W.  f.e  IL  Ki.imel,  r.iitnl 
SlAlei)' 

16^060.  THi  Bajijsn  Tuoasis  fluiaTOa  Ox  (Lm.).  londoa.  Ioioto**- 
jmhU  in  contralUBg  high  potaBtht  eleetrie  dicaiti.  (E.  W. 
H»c«.  juo.,  United  SiatM.)* 

IMKL  Thi  Uittnsii  TiiouMii  Batnniii  Oa  {tM.y  LeMiea.  teipMve- 
mente  m  sygteim  of  elleettiMi  diitribnllm.    {C.  K  StdaiiMla, 

iek052.  T ];  irriMi  TnoMsox  Hor.-TuX  Co.  iLtd.I.  I.milou.  Im^iroye- 
mc.a*  tti  •y«t«in»  of  cteclrisal  di-  ritMiii..  i.  (<:.  I',  .-iieinajeiz, 
fiiitea  Sut«a,)» 

KjOM.  B.  Ki  Eis.   I.'mdaii.    A  new  or  {mpmred  apr»T«t<Hi  for  aoro- 

UvCSl.  I',  in:  K/.  I..I.  A  .1.  I     for  puttinj.'  inti  and  caltinn 

out  of  tirouit  liijuiii  riietwutj.  o.Tcr»ie.i  by  tnwas  of  coui- 
preiaed  «lr.* 

1^06!L  Dl  KAtn>6,  L^urlon.  Cj-akiined  rdveraing  awilcU  and  auu»- 
nwiie  laaaimuiii  current  iutcrruptor  tar  aultiphaie  renatied 
comntniotor!!.* 

S«f.t.riii»*r  11,  1900. 
]fi^094.  K.  W.VUK.    l.tuillcy.    Wal.h «  conn-ction  n  UWe  »ttni;>i- 

maakt  (ur  uw  in  tte  drawing  in  of  elertricil  c«Wo%  through  iri>n, 

eanlieamNk  *  other  wwHiuitd. 
16,1!1T,  The  Darnni  Tboumk-Hol »tox  O:  (Ltd.)    b.iidon.  ImnrDve- 
iiiiMitj  in  dyn«m  J  elojtrii-  i;i«.;hioe».    <  <'.  1',  SMiaoMU.  United 
Suic  )• 

16^128.  Till  liiiiTuii  THOMana-Hocsnnc  Co.  (L.Ta)  LoDdea.  Improve- 
menu  in  eom|>oundIag  deetrie  eltimateM.    (B.  V.  Uiee,  ion., 

I'oiti'd  Sluen,)* 

Tin;  11riti.-<m  TjMiimogi-BimiM  Co.  (T'TO )  Loodoo.  ImwoTe. 
menu  in  'lyBBaO'deetnc  nuahlaet.   (C.  P.  Steinmetit,  I  niled 

tt,l30.  Tmr  rnni-sH  Tiioxsu.x  Hutiiro.^  Co.  (I.rn.).    I^omlon.  Improve 
I?  >>Vlb  pot«ntial  eieclrii;  atritebte.  {.K  H.  UewlaU  eiHl 
W.  lA  &  BnraM,  Ualta«  StatM.)* 


16,14  ». 
16,WS. 
1M47. 

16,U(?. 

i<>.isa 

16,164. 

16,2::  > 
16,226. 


0.  J.  CitrRCBWAHD  attJ  F.  L.  Wait.  Sarin'liin.  ImprunrmeDU ia 
apparstui  or  ui?>a«  fur  varrinx  tite  spce  1  of  electmmntar^ 

T.  A.  KoiM  N.  Ivinduo,  l'ru,2<.-M  u(  nukiug  udUiIUc  dupliot;* 
pl|on«i<™ph  rcc  irlfc* 

T.  J.  Kta«.   I.iitdoB.   ImproTCOMnta  in  dactrUaUf.pnipeUed 

in-itoT  v.*hk]e*.* 

T.  .<    i:   ^.  i.fiidML  laaptDfamaeia  ia  (tntrinllypiorelled 

iDoi4>r  vebiclM.* 

E.  B.  CuNK,  LmAm.  InprjeemMtt  io  and  nletiag  la  lifiiag 
raaxnela.* 

A.  V.  HlaK  Iimildo.  I>u[>rureD<-it»  in  eloetritil 


iieaU  10  nNaaoriag  ale«*riiBal 


SoptfiM'.cr  12,  1<>00. 
I:     lity.SRnV-  I  ir; ;  r.)»eni« 

^ni-rty  aii<l  in  appiralui  ttierofor. 
I.  i..  l!>  )»iiit.it  und  It  Kkiiii.    I.  niiliio.     Im|>r>ivrmmt4  in  or  re 
latini;  to  uMchiMry  or  a{>]>aratvLs  fur  cuvcring  electric  wirw 


AqiUmWUrlWa 

16.2a?.  II.  \V.  .S'  li  iva.x.    l,.juiou.    ImprmgMOtt  in  induction  coiln  «• 
'raii^foimen.. 

16.290.  U.  A  CAMrBBLu  t.iodoo.  lapNTBaNoti  ia  anil  eooneeted  with 
el -L  trie  drcvita  hr  the  traiwiniafioo  sf  cbmjj  bj  variable  ear- 

nol*,' 

njUL  a  O.  Aaw..    Liwdoo.    Ao  obelioH^eifa  mdalar  ti  the 
editiMbB  valve*  of  rbi  or  oil  noiora.  (Lt  SaOnS  Aaei^Mt  dei 

.tiirirn*  nt«Mi»>iiii'at«  ranbard  el  I^ramoir,  Pranee.) 
I6,2d3.  ,1.  luHAV.     l,>nil>>Ti.     ImpT'iveroeiita  in  d«:trio  farutaa.  (Ia 

S  ,  ■i.'t^''  EI^'?tro-M«t*llur>{(,jiie  Krau  ,        FrAtic?*^  1 
I6,?i>S.  F... S.HI  I/,    I.iinilon.    luij-i  >ve  i  eun-lrurli  in  r.!  »l<vlrii- ii 
16,3051.  C.  Siiirtti  and  C.  Hur    M«i:  >i»"'»r,    luiprureoiaota  in  switch- 

(li-  ■       'tl  ■  .  ^..  .11 


16|9i2B. 

16,557. 
16.375. 

16,  m 

16m 

1^421. 
16,468. 

16,466- 
16.483w 


Sr|.tnnlcr  14,  1900. 
S.  R  Rf  ear.   HoddemBaM.  InpravMiioti  in  or  i 

el"  tric»l  «<v«tcii?w. 
J.  \>  ti  BKirn-    Lon'lon.    Improveiaeiitx  in  m  I^vk'^tobi!  elfrlri^^ 
railway  •viiteau'.         A  Kilp!i.  Tail*!  S:  n'-i 
If.    H,    Hiu.  and   W.    F.    Hii.i.    f,iin<f  :i     1  iir  vcmaott  in 
accuiiiulktor  boie*. 
J.  Phiu-it^     IvNtduu.     lai|irOTed  apptwatua    far  trtiumiog 


J.  H.  RawoBTii.  Landea.  InptoTCnieiita  la  deeitle  laemattvoL 
^.vwagiiiFiamyBPRa.  Oanniaf.  lupNwnaiKe  io  tlw  «!•»• 
tmleief  eiielro-cbeBiiGal  aesonniliilanL* 

Hei4eiDW15  1930. 
J.  EoiKm>a<)!r.    Htlifax.    Iinpn>re,l  automttie  deotriml  (alia 

antl  »'ii*--oqt.  iiwitch«M. 

A-  (>    W.  nixrtit.     l.-mdoo.     lniproveiii«Qt<  rel^tiag  la  the 
terminal  <  of  fuaeai  airitchaa,  and  other  electrical  applianiiwfc 
A.  11  ii.ix^i  MMIOL  IiiiarpeoL  laqarowaiata ia •iteUo.hydcMH* 

Uakeit. 

M,  R.  FVtOw  Lwdeo.  ImwofaatMM  ia  paruMa  altelik 
batterlfR.* 


SriuClKICATlONS  PLULISUED. 

Nora. —All  flpedtotieoe  can  now  ba  ebkioid  at  tbe 

Bd.  etch. 

19^03.  K.tiiKi.wxHK  liHiTin  AcTKNOisiujKiiat-r  ^G.m.b.llj, 

mm. 

19,6*5. 
19.710. 
19,781. 

20,  ua 


prleeof 

il  Zan  l 


Ijoaaara  (Kawteodd*.  'Glaetrie  dogfc  j 
arx'thm^o  and  Oiu.i<to.  KleeuaoiaBmile  waveapparatBK 

I  : ;utt  N.  Wireleaa  teleKrapby. 
Hi  xran.    E!ecirical  awitchea. 

l.orfK,  MoKis,  M*nTi."C  and  CniMXit.     Klectrliil  aecumulaton. 
(I)»tc  »]>i)lied  fur  uodiM-  Intam»tion*I  Coiiveuiiun,  Ajiril  1,  lB93j. 
20,t%.  Ni.-'iiKTT.    liidiniiag  ur  recording  and  v  >nti.iUiiii;  the  apecd  d 

clwtnc  railvnT  ear*  or  rehiclc*  and  other  machinery. 
20.277.  E';k.-tkin  and  <'"Mi:'.    ICIi'.-iii  i' .x  l-i  i-.- 1i. 

20,3 U.  r»a.    Con»trM':ti  :  :  m  l  in  iii„''.tn'i."  i.:'  i:,'   tri  .il  ri-ii^lim  f  ■:■  ■i!*. 

20.3U7.  SiHH.  >lMuf«clur«  of  cement  apiilio^tUe  fur  uniliag  porceUin, 
Klaai.  metal  aad  oth*  aabaUHMea  Cur  Ibe  iliaiMfMftlliO  W  alwlifa 
kIow  Umpt  and  lor  dentd  aad  other  purpeeea. 

23,438.  liMUCEii.  Means  fur  holding  nWhsi  or  gloliei  for  electrie  aad 
otiMr  liKfitJu 

^.hti^i.  Albion  ci.at  Co.  (I.tp.)  uid  I.AWtox  Apparataa  for  via  ia 
forming  joint  cn<li<  un  elect  ricol  i  uniaitetdialnpipii  and  Ihaliha 

^3,t/a  lloruiir  <s.    Klcclric  »witche«. 

1900. 

1,619.  KiX'.Ai.toD.    Method  of  an<l  device*  f or  re^uljktiog  or  cootroUiuc 

r!.  f  ricjil  ,«witche«. 
2,i4J,  I'    I  1  ri:T.  Telephone. 
9^710.  M  '  iii:     >'i '  r'^:i  >."f;ii     FV  'licity  met«rH, 

BfiU.  Tn  '11  IN.  A  i  ji  il,  1..,;  joilKli'ktrlrltHH  WerkftActienOest-l'.- 
iiehafi  vorm.  \V.  A.  Boiie  k  Co.)  Leiul  jireMei  for  making  plats* 
fiv  eleotiie  eaaamilaiaM  and  the  like. 

0,597.  HaiMi.,  ArfluMia  lor  dyiuiiie.deolrie  maehiaaaw 

7,0Sl.  L»K«  (Dudley).  Electri<'cl'»7ks. 

7,133w  LaKK  ;WaAliburu  and  Tinkliun^. 

8,826.  ikwnrr.  Haiea foreocoodarr  battaiieh 
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l?,Cif. 
12,01  f(. 
12,111. 
18,158. 

mm. 

18376. 

12.9r7l. 
13,04). 


British  THnuiws-HcHmoii  Oa  (Ivm.)  (H»>l). 
•Uctric  inotorj. 

UvA^,    Kiri  trip- {i'n].uli.:i.ii  fr-r  ri.ft^r  ru-ul  v<'iu:\L-.., 
S/c'^sli'ANIK  knd  KLKiXMiiri.    ElcctrKkl  )M<|aanl>i  mvd  tiobbiea, 
HUM.    H«tlMd  «■<  laiirMiliig  tki*  cqiMi»  «f  '  ' 

iMttariM  In  pfMtiHd  MM, 
BiBBK.  Klseafc  >wMHihinr  ptotM. 
JoBNsox,  Pauhr  m4  Oraan.  IMBay  |pr 

tnctiiin. 

lluitni.    Klectric  twitchs^- 
Siumt  finoK.  k  Co.  (Lm)  (^icmm*  tad  tUUkt  Aktiaigwell- 

Mbdtt.  BiMtric  nuliram  w  wluak  tiHMfonMn  IM  «wnM  «■ 

Um  train, 


At-'' 


ri-i.. 


COMPANIES  M££TiNGS  AND  REPORTS. 


Cuba  Babmarine  Telegraph  Co.  (Ltd.). 


I  bold  OD 


The  fifty-oi^hih  nrdinarj-  i;M>fT»l  m«t'n?  of  this  Cijmpany 
Wedn«»d«j.  Nfr.  t.'H'.ui.itn  W.  1'ahihh  prt-i'iiil!:i-. 
The  8ECHETAKY  (Mr.  Jtmen  Ciwtt)  rud  tlie  notice  ooDTCDlng  the 


TiwCHAIRXAKaRM:  IMbn  making  <x>mpari<!aD(  of  <rari«*«BM»(:on«int 
with  the  figure*  HH  b«for»  vr.u  twelve  innnth--  s^'n.  I  mny  n^at  w>i»».  I 
ineuUuned  et  uur  l  i-t  iiifctiti^',  0.iz\  no  lu:iger  eetiQiiao  thfi  rcpripf  !'ir 
tjte  Uat  two  mouUw  o(  eecb  tiaJi  year,  tut  w&it  till  we  ue  Ma  to  give 
you  tbc  actual  remits  made  up  fn>ai  tlie  return*  we  reoeive  from  Cuba, 
aad  oooaulenng  how  ctuDpliealcH  the  aocskunta  are,  I  tliiok  it  indicatea 
careful  inaaagemeat  on  the  part  of  our  tt*^  that  we  are  able  to 
ti7  bafcire  }ou  the  completed  accouoti  vritHni  finir  raenllui  frutu  the  eml 
of  lh»>  half  yir*r.  I  lefcr  ti  thin  mottri  l:»!i_-»ii'<-  i5ii?  traffic!  r^^*i|it«  wliieli 
wci-e  "^hL-wii  in  thn  :>UTirs  rr.iliDg  June  50,  1B9*J.  [i.'o:it<^H  frnni  ur  h-ivi»K 
uodcr-eatimated  tbo  eamiugi  in  the  laat  half  of  1898,  whilo  the  con)|iara- 
tiv«  ftotMBWt  al  BMilU^  tnflloe  in  tha  maeounUwrn  btSmmmitfitwIhit 
MtiMl  eantiaip  of  «idi  ninlh  eoneeted  from  the  retnmi.  I  will  thm- 
fWa  take  for  the  take  of  accuracy  (he  traffic  from  January  to  June, 
U99-aa  ahowu  in  the  •tateiiirot,  and  amountiiig  to  £18,823 — 
M  tho  figure  t'l  lie  mropared  witH  thr  Irnltii  for  the  first  li^'f 
of  thi^  yrar,  whii-li  amtr.inU  to  l^l-j,l?7,  Ihut*  >li'n\-ui>:  deurtii^o  of 
£5,646.  Tbia  is  a  very  teriout  ftlliog  oS,  but  you  will  bare  beeu 
|iirii|iiwri,  l«r  it,  isr  1  tlmHg  immad  at  our  wwtini  Ibat 
joa  iboald  remember  we  were  lonad  to  Iota  the  exceptional  anetmt 
of  bunncM  which  the  rsvolutiou  and  war  in  Outw  p»v«  n«»  tn,  ^ntl 
that  we  «l»ou]d  aufl't-T  further  from  the  1'>a  nttiv  whirli  o:iQ',;,^titi«n 
and  Fireunutaiweti  kiul  furLeri!  iifyin  ua.  Iq  addiliou  tu  our  autuai 
traffic  reccipU  uf  £13,117,  m-  !Live  £2,156  ai  intenat  on  iarut- 
iiienti,  ka,,  giTioga  total  of  &lb,iib.  The  cxpenaca  have  beeu  £6,296,  we 
luire  corrinl  £2,0QOt»  B*a«rti*Fud^  the  dividend  on  the prcfcreooe  abarea 
require*  £3,00(^aad  bma  lb*  haltCee  we  are  able  to  pru|Kne  a  divi<leud  at 
the  rat<^  "I  S  per  cent,  per  annum  on  the  ordinary  ultaiv  capital,  leavio); 
i.fi.2(yi  t  >  rarry  fcrward  to  the  n»xt  half-year,  u  comporeil  with  £6,165 
brought  forwHxl  tnm  Uec.  31,  ISM.  Coa^trii^  tbe  £6,296  of  oiMtMea 
of  tlM  hdl-jtar  ng*  btlbn  m  with  Umm  tar  ito  MM  pwM  «l 
1899,  JOB  nill  twl  tlw  tN  £961  Um,  tar  llw  total  MiptMM  theo 
anevntid  to  £7,257.  ttf  thi*  reiuction  £672  tall  under  the  h«td 
ef  aiptOHi  at  atationa,  and  belong*  chleny  to  the  item*  of  nitric* 
and  wafteaand  |irititiii|»  tw'.  ft\'.\imtry  ;  n'^mi  mt  havf  siol  hi(l  anv  fiifm-rf 
f.ir  iiUfniLioua  anil  ri^fwiir-^  Ut  i/rtii-r.r,  whii  h  iinuiunt«l  lo  i285  iii  IBL^l. 
The  remjaiiiing  redueliuna  come  under  the  item*  of  deprtt^^iutiuu  uu  tiiurL-a 
asd  caUa  la  atock,  aad  Mimt  law  diiigM^  «Uk  iaoome-tax  appeara  at 
m  iocvtaaail  il|^re. 

1  will  now  call  your  attention  to  the  l«!nnc«n>ie»t,  On  ilio  ili  l.it.  sirle 
you  will  rmtitt)  Ihut  "Sundry  creditot*,  iui^liKliti;:;  re*' i  .e  fur  lin'-ili*n!«, 
amount  (o  £9,636,  as  compared  with  £1B,6^  ou  June  30,  li^.  Thia 
dlSerence  i>  chieHy  due  to  the  tmaller  buaine**  we  are  now 
doing,  and  to  tbe  large  out'taodiiura  we  bad  formerly  in 
Muneeiion  with  the  (iuremment  liuilum  mtiog  the  war  ;  beyond  this 
aacnunt  titere  it  nn  item  rei|utriag  «i|iUtmlioa.  On  tbe  credit  aiile  our 
•niirrlry  ii  hr.ois  iK-  slao  mlnnKl  on  account  of  the  ainaller  bualneaa,  and 
till-  1  IvLii,  fiir  174  for  rwpaim  to  the  cables  damaged  during  the 
9pani»h- American  war  i*  itiii  outeUodiog.  I  have  unforUinalely  no  definite 
Dwn  10  toll  you  npidiiig  tlia  daini,  v  of  oor  ■ooBaawQ—  Mtd  general 
poahwa  in  nttwd  to  tha  OorcmiiMat  of  (ha  Vidtad  Stotoi,  Tha  nexot'"- 
tiona  which  Uer  Majeaty'a  Anbaaiador  it  carrying  on  on  our  behalf  with 
tbe  United  State*  are  atiU  proceedioK,  hut  1  (ear  tbtt  until  tlio  Auiericao 
Electioui  tre  over  and  the  Pretident  elecl^-il,  we  canno'.  hofj^  (nr  any 
definite  uawa.  It  ia,  I  feel,  tumewhat  dincourj^in:!.-  !■;  r  lU  jse  ■(  a,,  wh  ■  >re 
eogt(;«d  in  buaanea*  tu  bani  to  meet  theae  long  ileinya,  out  w«  umi 
iMMtbir  thu  IhO  Uoital  Stotaa  aoTtromMit  aad  the  CuUn 
Aulkailtioi  ba«o  alill  toaay  poinU  of  the  gnatoat  iniportanoe  to 
wttle  aa  lu  tbe  future  gavommeot  of  tbo  lalaod.  Un  tlir-  <Ahrr 
hand  it  i«  Tcry  bard  that  we  ahould  not  be  paid  the  nuiioi  ly  chu- 
to  ua  for  tha  eoaat  cable*,  and  we  altall  be  much  diaai>},ii>intu(i 
tt  Una  ii  a«t  Mttlid  before  long.  We  ahould  now  receive  about  £3,000  for 
I  iw  three  baU-yeur^  Tlicre  i<  one  other  matter  I  would 
,  «hi«k  ia  Um  lawauit  we  ure  baring  with  the  Weat  India 
k  (Smpuuf  in  ngard  to  tha  convtruction  of  |au^  of  our  a^cree- 
meat.  I  will  not  trouble  you  wil!.  the  ^!eUi■«.  if  the  ri*e  ia  h.  f.jre 
the  L'uui  t*.  l-iul  jnu  -.ull  r^i  gl;i:l  lo  learn  th*t  the  rciiult  nf  iKc  In  i'  in  the 
High  Ceurt  wa*  oompletely  u  our  ftToor,  The  W«at  India  and  Ptntioa 


u  Hua  la  a«»  mi 
thaauMilrda* 
UkatonlbrtOk 
•ad  Pitaaaa  Co 


Company  tltereupon  gave  aotlM  OltppMl,  Wbicll  Hill  JKtMHf  h»  bMid  4| 
the  end  of  tlilt  year  or  early  Halt  ftU.   I  Mit  mOTC  tha  adoptioa  «f 

the  repcirt'i  uinl  ii:- ■uiinls, 

Mr.  I  rKi  llti KlilTli  -ee,i-iJed,  and  the  le-ulut i'la  " mrrie-t  un  >ui. 
niuuniy,  lu  wtrt  reaolutiona  approving  the  dividend!  at  tli'-  j  ute  nf  10  |ieir 
cent.  I  in  the  prefareooa  aod  6  Mr  omit  «n  the  ooiinuty  4i.>.--es  :  tbo 
re-«tectian  of  Mr.  C  W.  IViriNi  M  a  dirwtor,  and  iv  iipix  iiitiog  tha 
au'litor*. 

Mr.  E.  WKDGWOOD :  Can  you  give  ua  any  hope  reganling  future 
htlf-yeaniT  I  mean  th«t  the  tli^-irlon-TH  will  nrjt  Vr  i!eiTeivs"<1  t,-v  iT!i-rf.»<i'! 
the  reterre  fund.  The  i-evtrve  fuifl  i-  n  w  veryl,»rce  in  j.ri f i  t;  t^i  tl,e 
capital.  In  the  old  chairm^u's  time  ii  iiiditj.iu.'ii  Ihtl  £iOC.OOO  wuuld 
be  a  rcnaonabl*  limit  for  tbe  reserve,  but  we  hare  now  got  a  conaiderabla 


increaae  on  that  figure,  and  it  la  open  to  auettioo  wbetbar  our  dividenda 

'  >  a  laiat  lowTO  to  lUl  boek  UMB, 

You  aee  M»  «e  hkW        Itttb  MM  tlHll  Ml  ttO  dIVidMd  «t  W«d 


ahould  ba  allowed  to  dwwMO  with  muh  i 


to  get 

Tbe  Cii  AIKMAN :  Wo  faava  only  patiMOO  to  itoWH  thb  Mt-ytor. 
and  muat  be  guided  by  tho  atato  of  OUT  ■Hilai.  WIm  Mr.  Owiawooa 
auted  tlktt  £100,000         to  tho  Bnh  ■<  Um  tan  i  i  w  had  uot  lh> 

coa*t  cables.  We  ban  I 
our  eiblee  do  Dok  ffWr  1 

A  ^  te  «(  ttankc  to  «bo' 

ti«;i.Lij;ga. 

Ill*  Oonsolidated  Telephone  Construotbm  and 
Hanufaotaring  Co.  (Ltd.). 

'I'hn  riii:etn>^th  ordinary  general  uR-eLlin;  uf  Ll;i«  c  njiMay  was  held  on 
Wedooclty,  Mr.  UuttSKT  F.  JauKMDi  (ebairman  of  the  companv)  praaiding. 

The  CHAIltUAtf,  ill  tBoTNig  tha  adopUoii  of  (ho  rtport  and  aamHi|% 
aaitl  tbtt  tlie  praaant  THrtctwa  cama  inUi  ofBe*.  aome  of  them  in  Jtlj  and 
aouie  of  them  in  October  of  but  year.  They  had,  of  courae,  a  very  larga 
amount  of  back  work  to  look  into  in  order  to  get  eome  hold  of  the  poaiiiun. 
I',  wiw  l.X'iJed,  aa  the  rwiilt  uf  matut*  L-<ii!*i:!cTitinn,  to  svl:  Mr.  Ken-,  who 
svA.s'.lit;  thr^n  geiiej-al  manip.jr  ,jf  ihe  Chili  T.^le].'hi:in«  Conij.^ny,  t"  'ake  the 
poaitiun  of  managing  director  of  thi*  company.  The  <iii<k.tf>r»  raiatd  no 
g^oiU»o  to  th»  fhol^  lAoB  ox|iaiflad  to  thoM,  that  Mr.  Kerr  wia  bia 
(a»  chtimta'a)  farothar^B-lair.  Ha  thooght  ha  might  tay  that  Uiat 
appointment  bad  given  very  lu>p|>y  mult*.  The  board  bad  obtained  an 
efficient  manager  m  tbe  factory  in  Mr.  Uunda*,  and  the  reaultt  wbiuh  ho 
!;a<:1  Riven  tbcm  :n  thft  iih<^  time  he  bad  been  in  tlie  Corapany'a 
riupl  lyn  en  were,  he  tii Mght,  aatiafaetory.  Tlie  old  directure 
hikl  ui.eu  e^ptiuu  tu  ihxi  atatement  in  tbe  report  that  the  wbule 
of  tbe  profiu  luid  been  made  (luriog  the  U*l  fivo  «MBtl»  tt  tbO 
ycor  uniler  revii-w,  but  ba  tUiiugbt  llial  they  were  boUar  oUO  to 
ijilje  lluin  the  t:it«  (Krectort,  wlio  h»il  u  .L  the  figure*  before  tlicm. 
.\«  reijunlcil  ilic  value  of  the  (o\,:-.Miy'a  .."oet^,  ihey  would  ace 
from  the  auditur'a  ctrtiiicute  tluit  tliat  gentlcaiau  bad  lakes  aotna 
exception  aa  to  the  value  at  whi4:h  tbe  uaaela  wera  ontmd  M 
tbe  balance  abcet,  beeauae  he  could  not  ba  lookOil  upon  aa  a  valocr. 
Tlie  CTiairmau  then  dealt  with  tha  dsuonyll  oaaeta  iu  detail,  and 
claimed  that  their  value*  were  aoSfliiaCly  aHiiiod  to  wurrant  their 
heiii/  j.I.iCt'J  1,-1  ihi?  crtilit  of  tlie  revenue  aecmint-  The  profit  foe 
lh.j  ye  ir,  £1,192,  ill'  i uuttnilf.-],  wa.i  very  uu-*ti.fii'  I  iry  ■•■(len  tlvey 
omuuiered  tbe  oumber  of  year*  the  couijiauy  had  iMen  in  exi^iaBee, 
hu(,  on  tbe  oUier  hood.  i»  «ao  «Mh«r  batiar  (hw  tho  pnAta  iar 
■otonl  yean  |u*t.  Tho  old  Dboetan  la  tbdr  eireuUr  ttatad  (hot 
tbe  profit  wa*  the  aant*  a*  the  prevSou*  trading  prufila,  ami  in  ivnawBr  to 
that  bo  wished  to  call  attention  to  the  fact  that  thenvt'r.t);^^  inliug  profit 
for  tlipi  !B."t  fivf  yeani  wv<  £6^5,  Tho  tntal  pr'ifil  nSmwa  in  tl»e  revenue 
j-jut  fui  tbe  year  un  icr  review  would  b,u>*  r.ioe:i  jCl,724  ha.1  it  i»t  beeu 
fur  lj;,e  l&ci  that  duski^  liw  UuiutU  ia  alAge  tbey  lia<l  Itad  to  pay  double 
calariea  and  tUo  tbe  balance  of  the  expatidttaro  incoirad  b^  ibo  ihaTC* 
holder*'  committee.  It  would  be  obaervad  tlHi(  Ilia  board  had  Writtoo 
t'J,(i/??  o^f  atock,  and  they  believed  0«at  it  wa»  n^w  valued  vt  wl-.at  it  wa* 
a-.tu.tlly  wnrtb.  With  reference  to  tbed^recliJ^^'  pror-j^J  tu  ji.y  i\,  interim 
dividend,  tbe  only  jurtification  ncooiaary  for  Uiat  waii,  he  tb<wgbt,  the  fact 
that  tbe  Pircctor*  were  |ireparad  to  take  tbe  re*|>anaibiUty  uf  advilhw 
tlie  aharebolder»  to  pay  that  dividend.  I1>e  clause  in  tbe  report  wttE 
reference  to  tha  NattBlial  Telephone  Co.  explained  itaelf,  but  he  might 
aay  in  ihia  eMnoetlBB  that  tlte  Director*'  elfort*  to  increiuw  thia 
comrauj"*  aoope  bad  re'iiilf-Ki  in  tbe  laat  low  daj-*  in  s  very 
enti  i  lirniilri  order  being  ri~ci,e.l  from  Auitr&lia.  It  w.i.^  a  very 
Inns  time 
indeed,  frim  i 

I'orlugucc  *      .  . 

capable  of  giving  very  mucti  growter  prnfii*  than  it  liad  ever  done  in  the 
|iait.  At  tho  iiT<u«nt  time  lb«y  b*.!  very  imiiortunt  negitiatioua  in 
p  ivi'h    th"  r.-r.'f.t-"ieef   t'lv.erir-iietit-.  »!i I   with   the  Kleetrio 

Tra:iiv. -IV-  < '  A:iy  in  l'  .,rlux,il.  u  iih  i.-'ep,,:  .■  !i  tbair  nyatein,  which 
wuulil  prubabty  rt^tt^iit  iii  ttuuielhiii^  KuLiai ,14: Wry  for  thia  o:iiiipany. 
Tba  oM  diraetOM  bail  exproaaed  autue  faar  with  tecjitrd  l»  the  inip-irtaot 
aaiet*  of  the  eompany,  wliii:h  were  ouiuprlacJ  uf  iii'.eieal*  in  the  «u1»idi.>ry 
,!urn]nTTt.»^,  h'lt.  in  \iU  'the  f-hainnaii'al  opinion  t^,»*re  waa  no  f<»undAU(in  for 
'.ikiii  j  ^u^  li  n  view  i  f  th.-  mtttrr.  Aa  to  the  I  .  v.  ip  ia  which  the  IMiaoo. 
Ui'War  Ikii  Co.  ami  thi»  coni(«iiy  ia  couconiwl,  and  which  had  lieen  for  many 
yeara  in  pr^gre**,  tlte  company'a  lawyera  adviM.d  them  that  the  final  ataga 
liad  iMMn  entered  upon,  and  thai  tlicy  might  bopc  to  hear  eunielhiugdefluito 
before  long.  Hitherto  the  butiueaaof  tha  Cuaiolidateit  t  'ompauy  hud  bven 
rtatticted  to  the  lale  of  tele(iliottai  and  (alaphnuie  a]>|«4r«lu«.  They  bad, 
JiL.wi'vei-,  fi  ni  liiu*  t"  time  hi!  luiny  i0'|Uirien  w-th  i,-h'<i''l  to  tbe 
pirni-'lun^-  -li  ele%':iiL  li^l.t  niiiern.l..  and  in  order  to  ^ulh,  ui'l.-i«  iu  that 
dirtction  tbe  board  had  nude  an  arnuiig«iHnt  to  wcure  t  very  con- 


aince  tbe  <.'omr«]iy  htil  recoivad  MO  order  (mm  Au^ttralia,  or, 
m  any  oihor  coiooy.  Rofoning  to  tho  IwilBOM  of  (ba  Anglo- 
c  Tcleplinn*  Co.,  ha  *xpre*»ed  the  belief  that  that|eooc*rB  wai 
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uder»b>  nKwe  in  ik  bujiine»  in  l/^aJnn  wliich  liki)  ilit  nwn  fiw-t^iry  kiid 
It  regular  buMuos.  T(i»t  roncctn  km  tuwog  a  camKlrrnbli'  jirufil, 
which  WM  UrinK  uicre»«iM  d.vy  liy  d»r.  kiiJ  at  lh»  Hint  nwling 
bn  hi|>t<l  to  giro  Uinn  full  'tvUiU  of  the  airai>|;cauiiit->.  Aiiudin^ 
17  i'oUmel  GouraiM'ii  H  'ODiiiatiun  a'  liimwlf  a  cmixlid«t«  for  a 
ant  on  tho  Ixiinl,  Ih^  cliikiniian  (  .id  tiukt  ibfy  liaJ  n<-  wUh  i  "  iidd 
to  their  OTiiiilfr.  The  I>i»ct  ir4  *h>j  iiU|«m«Mlnl  Clunfl  O^-unu'i 
man;  jrut  ng/a,  had  left  him  out  in  Um  eoltl,  to  to  Hioaki  lur 
anoM  15  ymn,  but  afttr  b^tg  tawntdti  la  tlMir  tun 

i'jr  tli«  pi-cwnt  boHd,  ihe/f  men  mU-oatlng  lib  clceUin.  lU  miuld 
not  exprem  auy  opiiiiuu  an  to  titfir  mutivr  fur  lakio);  KUch  a  cour^, 
t>ut  be  tbuufcliC  lli.i',  it  wti-aM  lie  far  b<  l!fr  f  r  ihe  roniijauy'-  Ijukiucm 
if  Ibe  matter  ha>l  ti'  i  -  .  Voni^Ht  f  r  \  i  I  \::  1  urievam  e«  vi  oLilated 
iu  the  pulJii:  |ii LMr.  I,  1  lii  II  li  I  e  l  r'  ■  )i|i>|iti->ii  uf  t)i«  repal 
and  acL-uuntn  urul  XUv  jtjiyiiient  nf  an  iot^iin  liitidend  f«*r  tlt«*-  mx  Luuhihx 
eudiu);  SeptviiiW,  30.  1900,  nk  Iha  ruta  of  £i  pir  eMt  ptr  MHtlNn, 
irioiiiiie  tu.  to  )<•  piirl  oD  anil  aftir  ttic  IStti  pii>x. 

Mr.  Woiil.l.KV  I  a  dirrirlot  -<  cnndttl  llie  nioliuB. 

Mr.  KITX.'iKKM.D  t1i«  oli^ii iiiau  v>  aaiwcra  Hriwof  written 

•|ua>Uijn>  which  he  hail  xeiit  t"  the  B<jai'd. 

TItr  I'llAIiiMAN  hnWiig  doue  f.  Mi.  K[T/<iKKALt>  kUtulcl  t..  the 
firiifit  for  the  |ierii>d  uuder  iTvii'wai  uii^ti^fuutury.  Iliejr unnt reiu'  iiiImt 
that  he  hivl  nuiMgcd  the  bu-iuew  for  15  yeaiK.  The  direct.'in.  in  tlifir 
report,  derlarol  th^it  the  whoN:  of  the  t>r>'fit  «m  made  iu  lli<!  la-l  five 
ni  'llthK  nf  fl.i-  yi  _  hut.  \]  dir>'Jl"r  — Mr.  lir  nil.K— ull'i,  iillf.jrtuti*t*ly. 
w  will  t  ]  If  c  ii  •  jI  I  1.1. r  I  j]d  itiem  a  »«ry  dilferrril  tale.  Peiha|»i  they 
thought  wtiat  he  waa  aaj'iiiK  'a*  *'<^  cwii^al.    H*  »a>  aoawwhat 

MtaiBiilMil  lo  oliKrve  ilnit  tb*  >'«iMM«tM''teliMW-«lwt  «m  •«U»w«l 
bfewtainiiMUraban^  buthtdUnottmlloir  iu  Tbiiy  wouU  nevar  fmil 

him  on  the  t"»rd  ikKUii.  Hi-  coiicludirit  l.y  iDovint;,  •>  an  .miradujent  : 
'*n»t  lli-j  rrp  '[ aud  ibcc^iuoL-*  be  r<^ferrevl  l«nk  t"  the  dircN  tom  wilh  Ike 
ie<|Ueet  ttiat  tiie  accounts  lie  made  tip  in  the  '.^nie  manner  a«  furmerly. 
and  aubmilted  l<>  aii  lul^oumcd  lucetiiig  l^^  lie  held  io  *  month's  time." 

Mr.  A.  H.  UAKI'tU  cimtiderctl  Mr.  KiU^entd'n  amendmeot,  «hi<  h  he 
M-.  iiuil "  I  1  very  prudent  ooe,  aa  the  aliaralMlUm «i|gbt  to  be  in  a  p-i>ii  i  n 
t.  <  •:<yiir>:  thin  I«lanc«-iilieet  with  thoae  Iwiiiitt  lb  pf*vioo«  y«ar«L  If  tl  r 
IlKurea  in  the  present  l^laace  sheet  were  Correct,  he  tonKrftlulate<l  the 
dtreetura  ini  (he  result  uf  the  yeir'a  tra<UiiK,  but  be  did  it"t  wish  to  bo 
mialed.  U*  desiraU  to  Itnow  if  the  propawd  dividend  bad  been  earood, 
Mt4  if  tto  MmU  mm  iiai  intooL 

The  CHAIKXAy  mpliMl  UmC  Out  bad  told  tMr  Natioiua  T«tq>baM 
aliarea  l>ri.>r  to  their  iC'.cul  fall  In  prioe.  and  tbr  priK«eds  were  in  the 
lunk.  In  ji>Idiii'3>D  they  h^il  ^lU  S.^}  sharrH  of  tlie  I  'liited  ICiver  I'Uite 
Telephone  t'  l,  si:  i  that  laouey  wa^  alsu  in  the  bajik.  TIm^v  wuuUl  olnerre 
that  the  divLilijij  I  :n<!uij/ijied  in  the  rejH.rt  w.*-  an  intericn  dividend,  which 
had  been  eit^ui  l  tluniiK  the  current  year,  and  it  had  uutUi»j{  whatever 
to  do  with  tjio  penud  ccivcreil  by  tbe  bftilnM  altMU  Aa  to  tiM 
atoeodDMiit,  the  rcuurt  and  ImUnce.ahesit  had  Umt  cirtalUted  MKMtffai  th* 
sh-irf'h'  M'im,  aii^l  the  dirr^'torM  had  iTcci>c<t  ]>roxie«  am  >uatJl||f(p  114,753 
«giii!-t  :;l.i301  held  by  (.'olimel  Oouraod. 

Col</i.iI  ilf^rUArh  ;  l  ntn  «ur(iri«^^l  there  are  'onMoy. 

Mr.  J.  '  ■.  i;kI.-'F1T1IS,  K.C.A.  (aaditor)  aud  thut  tlie  b-mnl  M  given 
htia  ert.  y  i  ^[>l.uiati<Hi  with  regard  to  the  value  of  the  assets,  and  no  doubt 
tbey  were  right  in  Ihcir  opinioa  with  ngard  Vj  the  value  of  the  >.ecuiilie«, 
tut  he  was  not  suHiciontty  asmiml  on  the  nmttcr  tu  illovr  them  to  be 
placed  to  the  vmlit  of  I'r  ri-»e!iui-  no  uunt  without  illii  il  attention 
uf  the  slianbolders  to  tbf  i:i  .11' 

4'ul.  >i()UKA('l>  dciUiug  with  the  aateta  u(  the  coin|»iiy  jalaced  tu  the 
revenue  ai'count,  contcadad  thai  thaUan  ol  tlw  arivaM  IbiM  iMWdUtion 
ouKht  Di?\-tr  to  li.tve  aj.tiaand  on  the  credit  tUset  (bat  tcoooat.  If  tl>e 
dividend  wiia  li)  be  pmid  be  should  want  a  written  ciinli*' t  fiuni  the 
direct<m  that  ttoy  took  ibi-  rei«jj >n«ibility  for  the  money,  nnd  hi-  •boulil 
use  bis  vulea  at;aia>t  the  inymeut  uf  tin;  dividend  unti'w  Ibr  dire<'ti>ri 
IseiW  pcepaiY'd  to  carry  uut  liii  ile&iie.  llo  wii«he<l  to  know  wti<^(ber  the 
Chaimaa  ^i.is  intervntevl  iu  ilie  TeUutoxrnph  Coniptny,  -*<>4ue  of  wluiee 
afaam  were  lu-M  li.y  tite  ('oinwlhlaled  Oi>ni[inny  ' 

The  CHAIKMA.V  n'lxulcil  the  aUlvnient  tiiU  Ibe  iiiteiini  .livi.lnifl 
was  to  be  p.tid  imt  of  pn.titt  eainiNl  sin  e  MwhSI.    He  »a«  '.."cl.v 
intereat(.sl  ill  thecuiu]ibny  t'oloni^H  ioiinuid  b.v.l  rvfeired      hii.|  hi  '  ' 
timt  IhL'  iuveatuieut  wvuld  prove  advaotaiseuni  to  this  cumpauy.    liu  was 
not  the  pnm<t»i'  of  tbil  tiflumanj- 

Mr.  I-lt^sendd'e  MncadaMot  waa  dwa  aut>mltl«d  to  the  oMetinK  and 
■wgatired  by  a  Ur^  tunjority,  aud  the  chairiuau  n  r<' ^lutiun  for  Ibc 
adoption  of  the  re|Hirt  nnd  nayvuaU  wiv,  a^ueed  to. 

Colonel  Uouniud  demanded  n  p>ll  wbi*h  tbc  '.lirniati  ailoutiiiDod 
requite*!  la  follows  ;-Kor  the  losu!.! .  ll'j.lA"  ;  i  '.  25,031.  The 
rciMlulion  w.ta  tlicrafore  dociared  by  thei  liairiiun  l  i  be  .  arried. 

The  raUiMMtdirMtor  ■ndaiuUi«ah*iivhM«  HMnpetottd,  Iht  naetin),- 
ttnalMltd  wftli  •  Tota  of  tha^t  to  theaulriMM. 


Western  Tele^ph  Co.  (Ltd.). 

The  report  of  tlie  directors  of  this  c.jmpany  for  the  half  ymr  to  June  30 
•late*  that  the  revenui?  auiiniiited  to  £230.434.  10».  M.  »ni  the  working 
expense*  to  £S0,579.  1&<.  2.\.  After  pruiidiog  £11,031.  12(.  M.  for 
dcl<«ntuie  inter*  »t  «id  sinkint;  fund,  .lU'i  £3,210.  St..  7d.  for  inc-ame  Uji, 
there  rsmaiiid  £135,613.  6>i,  &i.  ;  t...  which  is  udded  £6,790.  19i.  6d.  fiuai 
ttm^  M,  luakiiiK  £142,404.  6*.  A  <ituilerly  iuieriiu  dh ideud  labsorb 
iH«UAMtl&)hMbMMdd.aiidi6a00Otnmb^  The 
directoia  now  rtuamutiid  altnal  dlrUeod  of  it.  }ier  iliwe,  making,  with 
interim  dividends  6  jKT  >.«ut.  for  the  vear,  ^md  uIsd  IhepiytRviL:  i  f  .i  limua 
«f  2i.  per  »liare,  (roth  »«i  free,  which  lo^etlier  will  uiiiounl  tu  JljI.v  .i.  10>., 
]aafiitg^71.  (k8d.  to  be  eatriml  forwanl.  llie  disideod  Mtd  Umiw 


The  n^mpuiy  has  recently  ac^juiie^l  an  iolerest  in  tba  capital  ol  (be 
Hieer  TiaK-  Tslet;rapb  Co.  I.id  .  The  directon.  of  tha  Wialani CuOafaOJT 
will  bewan  director*  of  the  Itiver  ri»;e  Cuuipuny. 

An  aaMNMiof  £400yOOO  4  per  nut.  iK-l  v'iiture  stuck  has  been  ooatti* 
luted  ;  ef  tbia •Bamt  £348,777  has  been  uUotteil  to  Ih*  kte  holdenel 
the  aain*  aoMultt «(  4  ficr  «ent.  deUsiiuM  aiock  of  (be  Weatent  CguBpaqy 
in  lieu  of  their  baiiig  faiil  off  »t  far.  Urn  ImIum  tNMiM  al  iWMit 
uaiaraed. 

AdiliiMDalciblHhaf»be«n  taacmibXIj  mAmgtA  b«t«eM  Paim  aad 

Rio  da  Janetio,  antl  are  being  oasiliaued  fmoi  the  latur  city  ts»  Haatrvidaoa 


ELSOnUO  BTRSrr  car  MAMVrAOTTrRIMO  tyMDICATI  lLTD.!->All 

sxtraunUnary  int«iiii)(  was  held  last  week  at  \N  <>lverhaiupiuu,  wiien  n 
r^olulion  was  adoptcl  appro'.iiur  -m  a^rveiiient  |.->r  tb<-  nale  of  this  cotn 
imiv'a  i.usinesa  to  the  KUnrtric  TniDwaA' kiainMoaiK«  and  iA>uatri>ctM>u 
c  >.  I.t'l.  The  Street  Car  Cuiii|i>af 'aiwiiiiiia  wa  eatabliahaJ  abut  tfiwa 
years  n^-.>  for  the  nAntifa«t«(i«  uf  aiolarHMn.  Hm  Electrfc  TVaaiwaj 
MaintriLiiK^  .in  I  < ' oiistiui  lioii  C  J.  uill,  it  Is  ^tatftl,  a<' |u!re  20  acrr-s  of 
iM3v\  at  W'.<)iieil)«(d  for  extciidtug  the  worki.    Mr.  Thuuua  l'.sricar,  i  liair 

atu  of  the  Kiectrto  Hlreet  •  ir  >yii.lica(i-,  wilt  join  the  iriMd  of  the 
tNmiiaajr. 

I,  OUA.}— Tktt  rtpwt  at  ib»  Artatoi* 
for  the  year  endtid  Jaly  81  etale*  that  the  oat  pniSt  «ae  £9,8681  16l 

after  providini!  fi^r  working  ri[.en>''A  in  M'lnte  Vid**o  ami  f>oijd.>n  »n<l  for 
de|>reviai ion  of  •t'vk  of  initerial'..  .Vddinjt  £2,268.  3s.  5>l.  iTotigbt 
furuard.  the  asailaUc  balan.v  iM  111,527.  lU.I.  Krom  this  £3,500  i< 
transfiTrL-rl  to  reMirve,  and  the  direv.tora  iT.-^.minend  dividends  ut  the  rate 
uf  5  |ier  cent.  ]<er  annum  <>n  the  pr-  fereiice  and  2'  |>t  cent,  per  ;iiiuum  wu 
Ibo  onhiurv  sltaiea,  £1,88&  7a.  lOi.  Iieio);  'rsi  t  i.-l  for  Hard.  TU>re  hu 
l>«<!a  a  roiitiuutil  iu'nsaae  ill  ibe  ntimt>ci  of  sub«rri>xr><  dutiii^  the 
Jtr,  with  a  oomapoudiDf  imprataanat  ia  leceipia.  Mr.  J.  O.  La  Marchaut 
he**  eleetad  a  diraaLor  en  iba  (aaiaaatiiin  el  Mr.  If.  WanL 


ka*l 


MSW  GOMPAMIIB^  8TATC10BI  BBTDRMq^  «e. 

BLACZMAW  EXTORT  CO.  LTD  i  This  oinp  inr  wai  r«KUtenid  oo 
l>ct.  S,  with  a  capital  of  £20,0015  in  £1  ahan  i  i:5,0IW  preferroi"*' ,  to  deal 
in,  iiopuTt,  an<l  ex[><rt  veiililat:ii>-  ami  niuiilat  a)':<Ar»lus  aud  uibei  K<>J<'* 
iuaaufactur«il  ur  dsult  iu  by  iLo  IIUL'kiiisii  Venlilaliii^  I'j.  Ltd.'. 
The  first  tUretkim  are  M.  .sbilluu,  II.  It.  iirifflo,  J,  L.  Coj.{4ng.  and 
H.  J.  TlMtiiMM (naiMginc I. 

Bimn  naamo  trRiir  tbakwats  rtTO.)-Thu  ousnpauy  wm 

ragirtend  naOct.  18.  with  a  capsUt  M  £iOO,000  in  £t  abaia*.  to  eea- 
■imotv  eiidp,  maiutaiti,  aii.l  work  alectrie  traniw<>.v«  and  raOsnys,  and  Io 

carry  un  usisiueas  as  cIc^tiiL'iant,  eiigiuaars.  t  >ol  makers,  k:, 

COLVm  BAT  ELECTRIC  UOHT  AND  POWER  00.  (LTD.:  11iis  con- 
pany  rrk'istered  on  Oct,  17,  with  a  cipitut  uf  £J.OX)  in  £1  slian^i 
(1,000  pceferen I's),  to  carry  on  busine»«  as  eWtriciani..  eleclric.»l  ajid 
general  engineers,  supi'liers  o{  ciestrivttv,  maker*  <«f  electrical  apps- 
ratua,  Ac,  aaid  iu  puticuUr  to  take  o w  Im  huahaM  fennertf  eariiaa  ( 


by  Hmin.  T.  8.  aud  li.  U.  JoiNe,at  Vnm  Haules.  Ur.  Rvwlaad  H.  ttvebai 

is  the  first  niaua^iui;  dirc>:tji  . 

KWO  ARC  LAMP  CO.  LTD.]  'I'lii.  comi«tiy  waa  refjisteral  on  OcU  IS. 
with  a  capital  of  £5,000  in  £1  ehares,  t<>  a>- (uire  pstetit  righta  relating  t" 
an  el'x:tric  lan^p  known  im  Hw  "  Kiiii{  '  arc  I  .ui;'  no  t  to  carry  on  thf 
busiwKi  of  rJeclriC  latii|».  piaiit,  aud  titi.in);i  manulai  turers,  el*ctricitD>. 
electrical  eogineenh  Ac  TMaubacrihen  are :  H.  W.  Uomon,  I'.  .Vleian- 
dir.  lAtinfat  \ViIliamt,  O.  Hearaey,  It.  I),  Thorpe,  C.  ft.  King.  jun.. 
e!ectncA!  enfriewr,  and  <'  li.  Snith,  pl.-ctir  Ian. 

EZCHAHOE  TELEORAPH  CO.  LTD)~  riic  annual  return  to  Aug.  14 
has  bts'n  tiled.  The  capital  i.  J,;:iii,,'iU[l  in  8.Ulii"A"  an.l  lO.dOO  "  B  ' 
ftli&res  uf  jtlO  each,  of  wbicb  0.023  "  A  '  aud  lti,200  "  II  have  been  taken 
ur  t'>  has  been  i  «11'-,1  up  ■  n  v<v.:i\  of  b.OOO  ".V"  and  £1  on  each  uf 
iu2.5  •  \  "  ahaies,  and  £o6.0.iJ  has  been  ier<nvc«l.  £8  jxr  »hare  iaoon 
sidered  as  (ssid  i»n  2,125  '  A  "  share*,  iin<i  uU  Co-  I'  "  in^^  air  iiaued 
as  fully-paid. 

LANflDOir  DAV1ES  ELECTRIC  MOTOR  CO.  LTD.  i  The  aunuol  return 
tn  Aug.  34  givm  the '  ApitM  as  £70  000,  in  20,003  preference  and  50.000 
ordinary  shales  uf  £1  each,  uf  nbiob  15,860  pi  eieitiiice  nnd  44,007  unh- 
uar>'  luve  been  takaa  up.  £1  haa  baaa  tallad  up  m  aaah  of  tha  fithf 
ence  and  4,007  erdiMiT  duirea  :  40,400  ordinrf  diaraa  aia  simaldaiad  M 
fully  paiit 

WHITE,  J AOOBT  *  CO.  LTD. )  -The  annu-il  return  to  SepU  15  give*  the 
<  x|.!t3l  XI  £4,000  ia.ei  abanw.  3,0iii!  of  wfaicb  hare  bten  Uken  B|k  jtl 
h.kK  U  f-n  talliftl  up  an  each  of  6bSihana  apd  11,367  r 

as  fuliy-|iaid. 


CITY  NOTES. 


HSHOKARDA.— r>.iuk  rale  4  |>er  cent.  >iui:e  July  19,  1903.^.  Price  ol 
silver  30il.  per  o.<.  (<Kt.  25  .  Coiuo^  :2;  |.er  ..nl.  y3,— 96,'  for  tooney- 
dB^-Bbt  iur  ttc.^jaiit:  2^  per  veut.  d7t-'J^:  U  l.  26).  Stovka  aod 
sbaiea  ConltaM«U«B  DwesNq*.  18  aad  97;  i  <  t-^i  l>>r,  Kwr.lS;  fif 
I  tay  s,  Oct.  26  and  Svr.  f I ;  KiaioK  Shaw  Carry  o  v  rr  I  ),ir»,  Vor.  9  aad  w. 

CALCUTTA  ELECTRIC  BUPPLT  CORFORATION  LTD.  -.Vu  iuterim 
diTideod  at  tha  rate  of  3  per  vent,  per  annuia  IM  lent  declared  f«r  the 
hatt-fwr  to  Jvdb  3ft 
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OAmnk-nUMnt  AUUJJ  CO.  (ltd.)— An  iat«rim  divUead  od  Um 
«(Mail«i|ihl  (w  w*U  w  on  the  BMT  oupttil  ■Uottad  t*  tbtiteniaUm 
of  Um  Almrinhm  Co.)  at  the  nM  of  8  {wr  ccnu  p«r  Hmnn  hM  1MB 

declared  for  the  lix  mootbs  ended  SOlh  ulu 

iiioTBio  AMD  annul  unrmmT  oo.  (udl)— Dungtte««ic 

tbb MOMMV iBvited  aHtatioM  lor  «d  Imw  «I  U.9Q0  4S«piv  cnk 
oinHdMm  inteenee  IMM*  at  pir. 

nOOX  BZCRAHaB  NOTTCBH.— Not.  13  be*  been  appotnted  a  ■p^c:al 
MttUoK  day  in  the  further  i>i.ue  of  6,000  tS  tvXif-fM  dUW  (Kof.  90,001 

to25,000:i  <>t  llie  Ttl,  ,r,i,,lt  M'lnn/iHurli}'/  Co.  »inl  the  iharei., 

t<ig«lhcr  Willi  the  10,000  "fdiiury  a5  fully  i>'«>1  "hare-  N'  ■!<.  1  t  .  10,000)  uf 
tbe  iMatonr  Biriruitg  SupjJ)  Co.  \,ltd.),  and  £600,000  4  ftr  oent. 
dabMit— itwlnltht  ifalMMf  JMM*ne<;>>(irt.jb  hwilw  fcw  «i<hwd 
iw  ^MliliMiBtlM  eflkfat  Ifat  i(pT«Hii{oolMiilM  Inm  Made  to  tlw 
liiillllMllM  III  M>|liiiiil  a  apecial  teltliiii;  day  in,  and  to  gnnt  n 'lUotaUon 
loAaAirtiNrMUC  of  10,000  6  per  rem-  ruiimUlivc  praforence  iiTlO  fidly 
|yil)tharea  and  15,000  nr.linnrv  £10  fu1lv  •.Aui  i  aliaieu  of  th«  llrititit 
IBnif 1 11  Trnclion  Co.  Ltrl.  ,  lu^A  *1»q  to  ini  .>  -iii'i iul  MttUn,' 'l»y  ia 
iHnue  "f  4,300  ^£1  fully  pai<l  shAre«  ,  Xfxa.  140,001  to  144.3O0,i 
of  Ptarxm'M  Firi-  Al'jrm  >i,»/!i.i  i /.ol... 

BITBMAIinrE  CABLES  TRDBT.  -  In  acc.  ird«iu  e  with  the  tenin  of  tho 
irunL  il'f.l,  tcuili'  J  i:i-.i:cil  fr  LI  i:erliljci'.L-  h'lIJtn  uf  i:'Ttific»t«t  to  l-o 
rcitcemed  'jat  uf  aur  j>luii  iai:>.>aic  luxTunl  to  Oct.  15,  at  a  price  uut  to  eiuecd 
£130  per  eertificatf,  theoartilcata  hoMer  ivlainiait  the  euapoo  of  reverrion 
wUmdbnA  (o  any  certifioata  thai  redaenad.  OertMeata  holden  detirou*  of 
■■mateiag  lUir  eertiAcalM  un  theae  term*  *buuld  c»mmunieute  with  the 
MMtoqp  ■Mhlf  liie  lotront  price  they  an  willing  to  accept. 


UOmO  TBAHWAT  AKD  BAILWAT  TRAFHO  UOSm. 


LIB*. 

WMk 

lac. 

ended 

1 

or  Dec 

weeki  Aaoont 

1  lae 
i  or  Dee. 

1900 

.  £ 

'nirmlsghara  Tramt^yi. 

OobSO 

IBo 

lilnrkpoul  (^orporatiaa... 

Iff 

+  «,76B 

lUiKkpool  asd  Fleet  wood 

,.  90 

sw 

«6 

16  la^ 

+  » 

BnKlfnri  C<>r|ior»tion... 

... 

,,'21 

bib 

166 

29  IS^OM 

*■  3,'366 

Briabane  Tianu   

SepU  S 

366 

9  16,687 

-t-  3*419 

*Aiitol  TiMM*  OHiiaaa 

Uet.  90 

& 

'I-  «» 

"BiHDoe  AjrieA  Belmno  Sept 83 

3,017 

II  96k1M 

-  881 

Central  L^ndun  Railway 

Oct.  20 

6,46S 

+ 

44 

12  58.396 

(  ii;,    Suuth  London  By. 

M  21 

1,708 

+ 

689 

16  34,692 

+  9,'358 

Corlt  Kltf.  Trami ._  ,,. 

„  18 

410 

5J 

42  17,463 

+  1,464 

Dijwir  CorporatiuQ 

,.  20 

190 

f 

11 

29  7,006 

¥  388 

Dulfiin  &  I.uc&ii  lUy. 

..  20 

81 

12 

16     1,736  -t-  319 

Dublin  United  

Dublin  Soathem  Dirt.... 

.,  19 
.,  19 

3,496 
760 

+ 

+ 

487 
23 

*01ft#gow  CV  ir]_K>r»tion  . . . 

.,  20 

9.262 

136 

n  ui;  (-''-■!  i>  1  uuii  

ao 

1,874 
8,628 

+ 

00} 

16  22,236 

-i-U,B61 

'Lirerpool  Corparatioo... 

.,  w 

+  1,467 

41  322,332 

T  10,US7 

Uvaniool  OwliMd  BIj. 

..  21 

i,eM 

+ 

83 

W  27,37f. 

+  1,202 

„  21 

9,480 

48'  93,613 

+  33,369 

Pmn  AaovxT 
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tttO.OM 

u,ooo 
c»o,ooa 
ai(a,ooa 

9Wi,aa« 
Ciu,oao 

11,  Me 

«M)00 
iPgepe 

ii>W,cai} 


nym 


llyMO 

Ml,'*") 
aiOU,l!UO 


tMoak 


Itt 


aicrnciTr  sopnr  companies. 

■I'ekb'lb  A  OT*nir'ch  D'nt'ot  Bl U.<ir  I .  (tally  pd. 

BMrnomivqthAti'l  p.->-jl«  R]bo.  s  itipw  Or,!.  

Do.         p«r  Ooni.  Cum'ilaUv*  PnC 

Pa.       44  ixff  Uor.l.  D.'lK'titar*  8Mll|n4J__jM. 

D<^.       7  t^r  ('.AQU  l^n^^ur«r,r«    mm  ■>,«■- 

OalciUta  Kloc.  Supply  '  'r  I'lisry  Tally  paUi  m-.. 
tJharliig  (Irr.u  A  Rtnin  I  K  i.^Lrl<-l'.y  8appl70MPk_ 

p,-..  r,r.r -i'LTt   rn  'i'n.':ivj   ...^ 

i't.^.fi-«  K.is-ir         H         V  On.ln.irj-   . 

p  ..       ».  |i, T  r-        1 1.  Simtiir.!  S'j  .rk  (nul) 
(lliica«*>  K4!i*'m  UlMcrc.D   3>l  yr.G'..lLi  B<><iila(red.)  ,. 

Otty  of  IxmiloD  Kloctrlfl  Liijtitltm  ()r.l.   ...  ...... 

Di).      «  per  Omit.  CTini  ilallv*  Prtif.   

"     Do.      »  [wr  C<»it.  t)iil>-nnTO  Stock  (f«l.)    ...  . 

Octtlnly  of  Iytn-l"wi  tn>l  M--iiHh  rr:i7.  i>ri-ii*ry  

Wo.       (t  pAf  Cnnt.  r  1  [11  :-all  I'ns'uroTiC*   

Dn.  :  Doh.StockLlijrw.  nUlM  I  :t*l.)    ...  . 

f  ilL...tlipno  Kli.  :rinilT  Supply  l-'.>.  llrUlauy   

KmulngtoTi  ana  Kt^lxbtabttdaeUnllBary   

Do.      e  p«r  Uoiu.  I«l  PrvWiBO*   »  .-M.' 

LoiMloQ  BlKirli:  Kapply  IMUsary 

Do.      6  par  Coau  rreferonoe  .....a  ..M*  . 

Do.     4  parl^aou  UlUortcas*  I>*b«ntarM.„.. 

lCatn)poUlann*a.8a|i|ilTOrd.   ~  ~.  . 

Do.     M  p«r0ant.Deb.8MickFlr>t  M»tv(*««  . 

Do.     at  por  Oent.  Kurt,  IMb,8look  (red.)   

Motttna  HUl  llaetrle  OMUnaiy  m.  — .... 

<WbrdBI*otrielMlBlfr  ..„_..m...~. 

Bawl  neetrie ..„.................>,......-.....-..»..„ 

BHw  rtaie  BUU.  *  Tr^of  n,  Lid..  AX  Itt  lIar.IM>... 
Bo^  Bl«eirtcO<M^aa^ar)(ciair«al  abana 


Uocwaiia  DetMotorai 
•U  JaoealMd  Pall  MaU  Btoolrle.OnUBary  ...... 


■  Do. 
.Jac 
Do. 


TnerUmi.  Pnknooe. 

Uu.  \\  piM  ('  -ni.  OobMluraScfK^k  lie.!.)  ... 
BmltUW.!  MarkMa  Kleotrlc  Supply  Otdluary  .... 

Do.      4 f>^)MHitarM  ., .................... 

Boalh  Unuioo  Slavirlc  itapply  Onllnary  

WaMialiuMr Blooirlo  Mjpply Ontlnarr  ........  . 

Do.     Dj  ...  ..........  . 

ElECTfllC  RAILWAYS  TRAMHATt,  ««. 

BLackpoi:  aivi  Flout wtiod  Traiawari.-  ~ . 

Brisbana  Tramnray  6  ixrOaal.  I"   

BrlMol  Tramway*  and  ^ 
Do.     oanwIartTer  ^^^^  _ 

MUttOgtanaUaS&Malai^ 
BrMafeBa»Traa.Qrd.  — k-__— . 

•I   


AyweA  Mtraan  « ''A"Oa«.I>H,  ... 

ite,  ^-B"  TZr.....-7:. — „-.--__-..._„.. 

no.     tuerOMk  DiibaanuM    ....  „  

tud  IXI>.  Ml  k  I'n>«.  Carta,  (all  p  t)  ,. 

kUwar  daa.  airaigilHrif  "I 


t.a 

Wo 


Onual  Lijoiloc  Orsllnary  .. 
City  aod  a.>nih  («b<1do  Kalli 
Do.      (inllDary  (Soi.! 

Do.  «p«rO«l.,"  

Do.     (lia«)  ,-. 

j     Da.     4  per  Owl.  PoriMtaaJ  1 
lliaparial  Tiaawaya  Ordinary  .„  

♦  Do.      •  par  OacX.  rr.  r.ir  j'le*   

♦  IKi.      ♦iperOnl.  f  ,  1 ,1.  in   

Ki'l<Mr-.aliiatarAI>liilri  i  K  I  rj '.  i'm  Piit  . 
IJ>arii"_*jl  Ovtrboa-t  Hui.  *«y  ur  .liu»ry   

tt'j.       6  par  rro'tir-'iiau  

t*((.       %  per  CjDt.  Lril^;-it  jfu  

M  -.'i.'.!  :-i.r  '.  K  liv'y  St>l',-  ,', 'I  -        i  • 

I-  .        *:..•»■  I Otf  »1  v  l>      ••  •••  •   ■  ■■  • 

Haw  Uooaral  Tr*.'L^iio  I  )rl!i'.ar  v  ...  ,   

Du.      fl  par  O.-n*.  • ;  ifu'i  all v»  i'rafaroma 
tH4balo,  A«iil"3  a-jrl  UyJii  Kloo.  Trataway  Onl.  ... 

Ifj,  I..-  '    M  il.  1-r.  ft  r^tl'-*   

!'t<»r'.M  S  "  l-li'  Tfar-  .-i  'Ir  lii.arr   ... 

rt-n.        I  f>fif  ■:  lurl.  I  "  1  Q  ll»ll70  r.af.^jQO*  .,  ... 

]M.       I)  :i'jr  II  ■  ■  .11-  ir;  ■ .  .  !i   

ffaterlw  aoU  i>lty  Urdluary   ....  .... ..... 


Pacnov*  rria*  RaTsraa 

Waa'*  pBKi,  \  WadaaadAr.'  Oam. 
UcT.  IT.         Oat.  %\.    I  Tciianw 
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XIX. 


THE  RECOOMISED  STANDARD  FOR  ARO  LIGHTING 
ALL  OVER  THE  WORLD. 


OPEN  and 


Sm  that  avwry  lAmp  hM  oar  Traxla  Mark  '<  BROCHIPEL.' 


Owners  of  Patents  and  Sole  Makers . 


eo,  WORSHIP 


O 


L.  M.  ERICSSON  d  CO., 


klmi«ecl. 


Tai«p)icnic : 
U4a  HliLBORN. 


Electrical  Engineers, 

i64-6,  TEMPLE  CHAMBERS,  TEMPLE  AVENUE,  LONDON,  E.G. 

Stockholm  and  St.  Petersburg.  •  E^^a^^t^iw  . 

TELEPHONE  and  TELEGRAPH  APPARATUS, 
FIRE  ALARMS  andJimiNGjNSTRUMENTS,  &c. 

SfMolalHy  i-TELEPHONE  INSTRUMENTS  for 

MABNETO  and  BATTERY  RINGINfi.  ^ 


Xwnfaoturen  of  all  kisdi  of 

COMDUOVOKta, 

MAINS  &  CABLES, 

tor 

Cmtml  SUtioM,  Electric  Ugiit  »Dd 

I'owrr  liKlAlUtiuua,  aiid  fur 
Nv^apiijr,  Telepixmy,  Sulxiikriii* 

MiiiiuK,  nnil  Fi«ld  T»l*(;rBi.|i>i. 

LEAD  COVERED  CABLES 

with  Illl{ir<vu''l«l  t'iljrr  klld  PB|i«r 

In"UIil".l'.'U- 
VUI.CANISED  RUBBKR 
IVIAINB    &  CABL.E8. 

tUCULITy.  —  Hlth  Jtntion  Catltt  up  t» 


KIBELWERK  DUISBURG 


DUISBURG.  GERMANY. 


Contractors  to  the  Army  and  Navy 
and  the  Imperial  Post  Office. 


OOP  Pti/fi  untlff  tfMg/onftc. 


AIRINSUUTED 
TELEPHONE  CABLES. 


TUB 

NETWORKS 

A/i'V  iccn  nupplied  and  luui  bf  «* 
at  the  foilomng  Urmt 

rnSEOBa-Clty  Hartour  Lighting. 
ELSESrELr-Ncrtt-Scuth  Tramway. 
WIESBi  EEN— Traaswaya. 
LEIPZI3-0r«at  L«i;il«  Tramway. 
ES8EK— Tramwaya  '  Contlnncu«-Oupr«t). 
EaaSH-Tramways  (Pclyjbaae,  3.000  Volti). 
BStJSSELS— Tramways. 
LIEOE— Tramwayi. 
':7  JOHAKN  a.  3AAS -Xunicipal  Electricity  Wcrltt. 
K3W0— Oity  Electric  Lightlaj  Station. 
ST.  PETSSSEJES  Llgstiag  Statlso  (AlterBat»-0-:rr«nt.  2.000  Velti). 
CHaiSTIANIA   City  Tramxays  and  Electricity  Work*. 
WIE8BAIEN  -City  Elaetrislty  Worki  iPclyphase,  2,500  Volti). 
ST.  JOHANN  a.  SAAB  Municipal  Slcctricltv  Wsrlti  Extsntlosi  j. 
WALDEiraUBG-  -Cable  Exteaalcru  Polyphaie,  3,030  and  10.000  Volti). 
JEE.'VTSEINC  SLAW  -Power  Traatnijilon. 
ETSCHWEBK  KEaAlf-Pslyphaiie,  3.300  and  10,300  Volti.  Tdtqr^mt: 
WIESLOCH-Polyphait.  10.000  Volti.  K  \BBLWMRS 

la  ttuniroui  MINES,  SHA7T8,  0 AVALS,       *o.  PUlSBVIta. 
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'I' m  STORi 

THE 

■   ,  ARE 

Best.  Cheapest,  Most 

Efficient  &  Reliable. 

Suitable  -For  < 

Bill  Purposes. 

SECOND 

TO  NONE, 

HART  ACCUMULATOR  CO.,  Ltd., 

Marshgate  Lane,  Stratford,  London,  E. 
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W.  H.  Allen,  Son  &  Co., 

UHITED, 

QUEEN'S  ENGINEERING  WORKS,  BEDFORD. 


27,  OLD  QUEEN  STREET.  WESTMINSTER,  S.W. 

Manufacturers  ol  HiaH-SPEED  ENCLOSED 

ENGINES  >  DYNAMOS 


FOR 


ELECTRIC  LIGHTING 


Transmission  of  Power. 


COMPLETE 
INSTALLATIONS 
CARRIED  OUT. 


BXJ1MDJK.RD  BIXBB  or  ENOXXTBSB  teonm  lO  «o  1,000  Homo  Pow«i*. 


OmOAaO:    HIOHEST    A.ND    OKLT    AWAIO    FOR    TROLUBYS.  DIPLOMA    AND    HSDAI.    VOB  INSULATORS. 

BRUSSELS:    IS97,  "HORS  CONCOURS,  MEMBRES  DU  JURY." 

ROBT.  W.  BliAGKWEIiL  &  CO., 

ENGINEERS  AND    CONTRACTORS   FOR  uiirr.i>. 

ELECTRIC  TRAMWAY  CONSTRUCTION  AND  EQUIPMENT 

POLES,  nOLLBT-¥IU,  PEEDBIS,  RilLBONDS,  INSULATORS.  TROLLEYS,  lOTOB-TRUCKS,  ENGINES,  LINE  lATERlAL  ud  SUPPLIES 

mF  KVKJ^T  I'tSJUlTlOll. 


T«l«gnoM:  "Knixn  Loiiw>b.' 


B9,    CITY     ROAD.    LONDON.  K.O. 


CoAm.  "ABC.  -  '^Al,"  "  U*l)m," 


Ttlaplioaa  :  im  *  ItDO  laoioa  WtO. 


THE  NEW 

PRESSED  MICA  ^ 

INSULATOR. 


In  Sheets. 
Hard  &  Flexible. 
In  Moulded  Forms 

Of  Any  Description. 


MICA  cut  to  any  Template.    MICA  in  the  Slab  and  Knife-trimmed. 

ICA  CLOTH.       A8BE8TONITE.       MICA  PAPER. 


D.  JAROSLAW,  5,  George  Street,  Tower  Hill,  London,  E.G. 


TuoKAKs:  "MONAZITK  LOKDON.' 


CONTRACTOR  TO  THE  ADMIRALTY. 


OS 


Google 
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BELLISS  &  MORCOM  LTD. 

(Sl'OUBMOU  H)  (i.  K.  HKLU^f  *  CO.,  LTU.X 

LONDON  OFFICE :  9,  Victoria  Street,  S.W.  CNOINEERS,  •—■y^f^if-ny^-aa-  ^ 

PATENT  SELF-LUBRIGATING  QUICK-REVOLUTION 
ENGINES  -  ELECTRIC  LIGHT,  POWER  OR  TRACTION. 


OVER  160,000  H.P.  SUPPUED  OR  IN  HAND  FOR 

■UNieiML  AUTHORITIES  (Lighting  *  Traamy*)- 


rnjilon,  clMUr.  Port  riutwUi  (V>aU>  AMcaV  W.>)>«rluua». 
»)  ■  •  I:- l-.«itteai,  Tioalon.  Uixla,  Blu-klHini,  Saailnlkixl,  nibrtlltf. 


i.l)ur]jb.  <  .t,l«ftoi|»y,  Ultll,  Ki.ml.j.  WMt  llullfp.,!.  B...IU,  OI,>u«.Ur. 
lKl.lt.  l»rw(ii,  li*m«BU.  W«k,ne|.l.  lltmni.niiiUli.  »-.kln«.  Newport. 
I    ,  I  .  I  ,  .iih,  %ut  U.ai><.B  <'VmUi  Atncmt.  Ur.tlil.  B«>l.ii.  HJ.>»mt.nit.  iii  (£<dtte 
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Wi  Mtioe,  not  witboat  apprehenBion,  thtt  ia  KKUe  of  the 

addro&kis  of  candidates  (or  the  new  Borough  CoonoilB  a  strong 
point  is  being  made  o(  sappljiog  cheap  electric  lighting  to  the 
working  olassea  on  the  free  wiring  and  penny-in^tbe'llot  pxiu 
oipk :  and  that,  of  couiae,  this  ia  to  be  nndeit^ban  by  the 
local  authorities.  No  e.xception  ciin  bii  taken  to  the  working 
classes  having  electric  li^ht  if  (hey  want  it,  or  to  their  having 
it  as  cheaply  as  ia  eqoitabla  to  Mp^y  it.  Bot  Ibe  tonaa  ia 
whicli  these  tlflctoral  aiUressw  are  eonchfd  nvm\  only  too 
plainly  the  claas  prejadioea  to  which  they  appeal,  and  convey 
fbt  impNHim  Unit  ufaoaw  dw  nar  pay  dwrly  fbr  «lMlria% 
— whether  the  welt-to-do  conTOUiers  or  the  ratepayori;  -the 
working  man  shall  have  it  dirt  cheap.  On  the  other  hand, 
■anwof  tiiagwmptot<aadiihitwrti!oagty  wateaa  tbalavidi 

expenditure  incurred  or  contemplated  on  electric  lighting  by 
the  old  pariah  aothoiitiea,  and  {tledge  thenuelvea  to  a  fciief 
■onmrbU  Im  adwatantiia.  Thm  ooBllidtittg  Uaat  aaaM  to 
an  issue  at  the  polling  stationa  yesterday ;  but  the  resnlte 
mn  BOt  knowa  whea  we  want  to  pran  laat  night.  Let  ua 
bepa  HtU  ths  aav  Honiaipal  Ooooeito  niU  «aeouniLgo  electric 
l^bting  like  their  predeoesaon ;  bat  it  oannot  be  for  the  per- 
BianieBt  benefit  of  the  electrical  indastry  that  it  should 
ba  toatowfl  by  any  fotm  of  preferential  treatment  Ukely  to 
BMdcir  il  mote  flOMly  to  tba  dHNB  who  teqnin  to  net  it  nuMk 

Arisino  out  of  the  municipal  alectione  at  Manchester,  a 
serious  charge  bMbMB  made  against  .\Idcnnan  HiooiNnoTTOM, 
who  bas  beea  aomiaitBd  aa  Laid  Mayor  of  tbat  oi^.  A 


Mr.  S.  NoRBvsY  WuxiAMit  has  published  an  addreea 
Tiolently  attacking  him  mi  practically  accusing  him  of 
using  his  influence  aa  chairman  of  Eloctrir  Lighting 
Committee  to  obtain  orders  for  nrm^  with  which  he  is 
moM  or  hu  oonoactoi,  either  by  business  or  fikndly 
tics.  Wo  are  happy  to  see  thai  Alderman  Hjogdjikittom 
has  been  able  to  meet  these  charges  and  refute  thorn  point 
by  point.  Nonrtbatan,  tiw  iaaitait  fliaitnrtea  onaa  again 
the  difficult  quoationa  that  will  inevitably  be  raised  during 
the  gradual  extensioa  of  municipal  trading,  and  shows  that 
even  aoeb  bawowaUa  and  highly-eatassMd  nun  as  Alder- 
man  HiiiinsnoiroM  maybe  callwl  upon  for  cxplaiiaSicns  on 
delicate  matters  involving  at  the  same  time  their  personal 
intaEMta  and  thoaa  of  iha  coipoiationaol  lAiebthayaDaflia 
teaatad  MTfrntai 

The  Rktort  of  M«.  A.  A.  Vowey,  the  City  Electric  Inspector, 
to  the  City  of  London  Streets  Commitlae,  foe  the  year  ended 
March  81  last,  has  recently  been  pnbUabed  aad,  iatacaatiBg 
throu(;liout,is  inmanyrespectsaonriouslyinfonuing  docunxant. 
Tlie  lir»t  part  of  the  report  reviews  the  history  of  ohMtuolightiD? 
Id  thti  City,  in  so  far  as  this  relates  to  "  the  eveota  whldi  led  up 
to  the  granting  of  the  City  of  London  Eloslric  Lighting  Order, 
1899,  to  the  Charing  Cross  and  Straml  Eli'C'.ricity  Supply 
Corporation,"  a  matter  emphatically  of  future  importance 
to^  araa  if  not  of  gnat  pcaaant  inflaanea  on,  daeldo  UgUing 
in  the  City.  With  regard  to  the  change  in  the  pressure  of 
bupply  from  100  volts  to  200  voits,  Mr.  VoTtuev  oonaideu  very 
vaaatiiiMtacy  tba  iaaUUty  of  the  Board  «f  Trad*  to  naka 
any  conditions  affecting  the  price  of  supply,  when  such  a 
ebange  of  pnasnra  is  sanotioaed.  Thare  ia  reason  in  the 
aoBtastlbtt  Oat  if  tba  abaagaia  iatrodoaad  to  anabto  t^fil 
to  be  made  at  a  lower  cost,  the  conHumerii'  intere.sta  aHnoald  ba 
aafegaardad  by  inaiating  on  a  reduction  in  price. 

In  that  part  of  his  report  which  recoiau*  pro;,'r('-i.'5  during 
the  year  in  Ute  bnaiaesi  of  electric  supply  and  public  lighting 
Mr.  VoTaar  atitaa  Uiat  only  11  aalan  www  anbinittad  to 
him  for  testing,  and  he  expresses  the  ophiiun  that  "every 
meter  uaad  in  the  Oi^  ongbt  to  be  tested"  by  the  electrical 
inspector.  Be  lapocto  that  nagoalatloiM  iflh  the  two  supply 
companiaa  are  in  satisfactory  progieaa  "  Cur  the  testing 
of  all  meters  at  Guildhall  without  saigr  expense  to  the 
Corporation."  In  other  matters,  howe%-«a^  there  is  not  qnit^ 
the  same  bright  prospeei  that  Mr.  Vorsar's  ambitions  will 
boxealiaadia  tha  immadiato  fiitan.   Foa  inataaoi,  ha  would 
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like  to  8e«  electric  lighting  extentiTeljr  used  in  the  side  utteeis ; 
but  nnfortunately  this  mtUar  "bu  been  delftjod  for  »ovcr«l 
jem  In  the  andAavour  to  obtain  »  legal  Bcttlpiuent  of 
differences "  with  the  supply  company,  with  the  detaiU  of 
which  oar  ra«ders  are  already  {^miliar  Another  reiiiricuon 
whioh  apparently  ia  traaUing  Ur.  Voyskv  i«  that  he  is  not 
yet  artne<l  with  tLt>  power  and  mean?  fur  tutting  the  mains, 
with  a  view  to  deteriuinH  '•  tlif  vuhic  of  the  supply  given  to 


PaoF.  BuwML'a  tSAt  uawf  of  tho  dwrdopuMBt  of  tht 

electric  lamp  iliirinf'  the  jmnt  Jecaile,  giv^a  in  n  cfiinlansed 
form  oo  aaother  page,  will,  we  are  sure,  be  read  with  attaatiou 
flten  bj  those  not  cliiMdy  intamttd  in  tba  probleme  of  daotrie 
lighting.  It  must  be  admitted  tli:il  |  roLTii-s  inii  In  u  ..  rv 
real  Ixooa  the  point  of  viow  of  construciion,  both  with  regard 
lo  tht  iio  iwHodoMnit  Imp — but  yal  not  ao  gnat  as 
fnAagt  might  have  beou  hoped  for  a  generation  ago,  if  we 
viaw  tbo  mattor  from  the  ataadp)ini  of  the  eAlcien«j  of  the 
lamp  cooaidand  as  a  partioolar  kind  ol  energy  traaalbirnnir. 
True,  we  are  promised  in  the  Nernst  lamp  and  the  Wtkbach 
and  other  similar  filameatd  twice  the  e^ciency  of  the  usual 
carbon  filament ;  bat  eno  in  these  so  large  a  prupoisioo  of 
the  electrical  energy  is,  after  conTersion,  radiated  or 
otiu-iwifle  dissipated  In  the  form  of  heat,  that  the  yield  of 
iiiuminatiTe  energy  cannot  be  more  than  15  per  cent,  or  20  per 
MBt  of  tfaa  aiaotrical  energy  supplied  to  the  laiup.  Koma 
ycftrj  a.^o  it  was  freuly  i  roph;  si*  1  that  iliu  rtmarkable 
behaviour  oi  vacuum  glob^-;  ia  the  tield  of  a  high-frequency, 
Ughppnnuce  conent  would  lead  very  qidoUy  to  tha  avalnUon 
of  lamps  which  would  rival  ibo  glow  worm  in  efficirincy.  But 
for  the  oonaummatioQ  of  this  dream  we  may  have  to  wait  far 
IttM  tba  tirantiaih  aantujr,  and  wa  bum  admtk  that  the 
hi!^1-.CKt  development  in  electric  lighting  cfftcud  up  to  the 
close  of  the  nineteenth  oentury  still  constitutes  a  method 
imalTiiig  aaeh  aBoaiiDiM  waala  that,  ban  a  poraly  loIenlUlo 
poiat  oi  view,  it  eanaat  but  be  W^maMaad  m  primitivik 


Royal  Society. — Th«$  iictit  ordiaary  meeting  of  the  seneiou 
will  be  held  at  i.SO  p.m.  on  Thursday,  November  16th. 

Batteries  for  Motor  Cars. — It  is  annoanoed  that  the  Aalo- 
mobile  Club  de  Fianee  has  dacided  to  hold  an  dtetriaal 
aoeomulator  competition  in  Maj  nest 

Facific  Cable.— A  bill  aoabHng  New  South  Wales  to  jaia 
the  other  British  Colonies  auJ  Ciruat  Briinin  in  tlio  construc- 
tion and  maintenance  of  a  i'ncitic  cable  has  pn^^t^d  the  New 
South  Wales  Legijilature  in  all  its  sugoj  without  oppu.sition. 

Wreck  of  a  Cable  Steamer.— On  Beptamber  'Ju'nd  the 
Canadian  Govominetit  c,s.  •■  Newfit-ld  "  btCAine  a  total  wreck 
near  Digby,  Nova  Bcoua  Fortunately  no  Uvea  were  lost. 
The  "  Newdeld  "  wah  «.  boat  of  785  grata  towiHga  and  hwf 
eaptain  was  Mr.  J.  H.  CampbeJ. 

Appointment.— Mr. C. T.  B.  Wilson.M. A.,  has  Ixon  appointed 
to  the  post  of  demonstrator  in  Kxperitnental  phyHics  at  tlia 
Cavendi.sh  Lulxiratorj,  Cambrtdgo,  and  not,  as  statiid  in  our 
isBue  Inst  week,  at  Trinity  College.  Mr.  J.  &  E.  Townaend 
hits  hma  appointed  a.siBistant  demonstrator  in  the  same 
laboratory. 

Oldham-Aslitcin  and  Hyde  Tramway  Strilte. — It  i«  .Htatc-d  that 
Mr.  G.  K.  Askwiih,  appointed  by  the  Board  of  Trade  as 
arbitrator  t»e(woQii  the  Oldham- Ashton  and  Hyde  Tramway 
Co.  and  its  employui  succeeded  in  coming  to  terms  with  the 
partiaa  oo  Wedneadajr.  It  ia  nndatitood  that  tba  acbitiatioD 


will  now  ba  ptoeoedad  with  on  the  oonditioa  that  alt  tha  nwQ 
on  itrika  an  raiaitatod. 

Fieiith  RiMidiii:;_^3  of  Eiij-'li^li  Numts.-  W'l'  Ijavi-  an  one 
or  two  occiiiioos  p«iutc-<l  out  thf  innci'iiracir -  nf  the  I'rpnch 
technical  press  In  its  rpprod  iction  id  I^t);.'h^h  nauiu^  An 
esteemed  fortnightly  contemporary,  puhlishinK*  in  its  last  issue 
a  forccai^t  of  the  H.A.  meeting  held  nearly  two  months  ago. 
surpasses  itnelf  in  tbifi  respect  One  paragraph  of  10  lines 
contains  the  foilowini;  atrocities :  J.  A  W.  Aldpi-^e  for 
J.  O.  W.  Aldridga,  £lbbinga  for  (iibbinga,  Barbae  for  Barfcar. 
and  Potdi  lor  Goteh. 

Cdd*  HitfMivpttHW  Hd  Rfpabi:— 

Data  nf  iBtenrairtiaa.  Data  af  Rifair. 

UuVU-Crfnu    ...                .Ixtm  2t.  IftM  ...  — 

Tinffier— T»rif«                          Jui.    5,1900  ..  — 

Cmtu— JUrmnhaiii                      fVl..  2\  1900  ...  — 

l'ir.i~M«nwb»iii                        Mw.   2.1900  ...  — 

MM.  Ht  NifJiu-i  »p  H«ti-ii    M»r.    7,1900  ...  — 

ZknuW  -Moinhkan                      Sw^flOt  IfiW  ...  — 

I'knniiin^xi    (  «v«OD«  ,. , .....    Oek    4k  IttO  ...  — 
Siiiaoo  (Cape  Hi.  Jaiaai)- 

niaaasB                       Ool  aSiUOD  ...  <tot.  tt^lSOO 

Wireless  Telegraphy.— Wirples''  telegraphic  apparatus  h 
now  ftctnally  h«inR  ^rectjyd  at  L%  I'anne,  ll»lgium,  and  on  one 
of  the  Dover-O'stend  mail  bo«t.<i,  in  ordsr  that  oommunicatiov 
between  the  ship  and  the  shore  may  bo  continnously  main 
taint  i  — Tbeemployi!i(  nt  of  win  lpus  f^legraphic  apparatu^^ 
on  our  warshipii  is  conlin  i>»llv  hmng  «>x4ended  by  the 
Admiralty,  and  it  is  atat«d  tli  it,  with  ihr  (dij.'ct  of  inrreasinif 
the  efliciency  of  the  defpnew  to  the  entrance  of  the  Thames 
and  M.  d»',iy.  ^vlr^!.  .I'.i  trl<  graph  appanttiH ha* btau  fitMd  at 
Sheeroess  and  Shoeburynesa. 

Foit  Ofltoa  Tdagraiiltt  and  tha  Ehdloiia  Tha  manai^r  of 

the  Press  Assooistiun  has  nddreJi.'ed  a  ooamunioation  to  tb» 
Post  Office,  paying  a  high  coiiiplimont  to  the  efficiency  of  tbc 
telegraph  service  during  the  period  of  the  General  Kk-i  tinn 
when  an  enormous  amount  of  pre^^s  work  had  to  he  dealt  witii 
In  aeknowledgio);  tliis  letter,  the  PnstuiaHter-fien'  ra'L  >'>.pre9se>< 
his  satisfaction  that,  notwithstanding  the  great  pro-i-iiini  apon 
thi'  wire*  and  the  unfortunate  fire  at  tin'  Miuic  iieHtr  I'm  ' 
O&te,  the  <  fiforts  of  the  otaff  and  the  arrangements  made  r>r 
coping  with  tfaa  extra  work  provad  ao  nuaaiifaL 

China  Tdagnudis.— AaeoidhMt  to  a  8umiar<i  teWram.  the 
P«kiB-1IUia-<%lfa  talamplilina  ia  now  wwlMd  partly  by  wire 
and  pwllr  on  Iba  liaNoni  tfiUm.  Tba  aama  talcgnw 
annMoBeaa  that  ttu  Oannaa  and  J^iaoesa  OoTammentaliaTC 

oonolodfld  negotiations  for  the  laying  of  a  submarine  cable 
between  Tsing  tau  and  Nagasaki,  a  distance  of  450  miles,  the 
laying  of  the  cable  to  be  eommenced  as  soon  as  the  >- able  is 
ready.  The  N»((aeaki  line  is  to  be  j>rolongHd  later  to  the 
South  S«a  Islnnii-f,  and  tho  Shanghai  llBa  to  FoobOVi  AniO]r« 
Bw&tow,  aud  tlibncki  wu  to  Canton. 

Telegraphic  Commanicatlaii  with  H.M.  Forcaa  lo  CUna.^ 
The  Postmaster-Ooneral  announces  that  arrangainaiita  hav* 
iHitn  tiiade  for  facilitating  and  cheapening  talagraplue^ 
mnnication  with  Her  Majesty's  aUltarf  and  oafal  f 
active  service  in  China.  Tha  EastaiB,  Eaatan 
and  Great  Nottharo  Tabgntpb  aoif  Miiaa  ham  agMwaly 
undertaken  to  traaittlt  Maj^sna  to  and  fltom  dlEaait  and 
men  at  half  ratia  (4a  M.  per  voad  laitaad  o(  fts,  9iX  Sban^i 
is  to  ba  niad  aa  the  laat  word  ia  tba  addraai  ia  Ml  eaMa»  bat 
wilt  not  be  charged  for.  Telt^Tams  must  be  handed  fal  at 
pOital  telegraphic  ofKoes,  and  not  at  the  companies'  statiotts. 

Motor-Driven  Fire  Pomps  on  Board  Ship.— The  oadet  i^hii 
"Conway"  has  been  fitted  with  new  flza^UinguiBhiai; 
apparatus.  A  tank  holding  4,000  gallons  is  ixad  about  7ft. 
above  the  deck,  but  in  addition,  ahtrald  a  mora  powarfol  jet  of 
water  be  required,  pnmps  ham  bean  providad  whidb  ean  )>« 
driven  either  by  electricity  or  steam.  The  nurtor  ia  aOMli*^ 
from  a  storage  battery  charged  by  the  ship  d|iluHMt  aoi  Hi* 
capaaity  of  tba  cells  anOaea  to  work  tba  pampa  wren  or  eight 
hooM  at  fnlt  apaad,  tba  battair  alraa^  on  tba  ship  having 
been  laawiii  in  lize  for  this  pwpoaa.  T»  dial  with  tt* 
inaraaaa  ci  load  a  aiaond  dynamo  baa  bean  addad  to  ft*  «Uetnc 
ligbUag  ptaat. 
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{hftt  tha  flnl  nMliBg  of  the  Mw  Madoii  in  lioniMi  wOl  bs 

held  on  Tharsday  next  week,  when  Prof.  John  Perry  will 
deliver  his  inangaral  address.  The  meeting  of  the  IocaI 
sections  also  lipgin  thin  ruontli.  At  (ilan-^ow  Mr.  \V.  A. 
ChamcQ  is  down  to  read  a  Paper  on  "  Electricftl  Supply" 
at  tlie  fir^<t  mectiu'^'  oti  tha  14th  insC,  and  the  Xewcaatle, 
Manchwtur,  und  Dubliu  local  sections  resvimo  their  meetings 
an  thf!  i2th,  l.'itli,  and  22nd  inst*.  respectively.  A  new  local 
eeetioii  is  alao  being  formed  at  Cirminghani,  due  to  the  efforts 
of  6Ir.  .lohn  ('.  Viiudrfv,  the  city  oluc'.rical  cuc'ipetir,  and 
Mr.  Henry  hen,  hat  the  details  have  still  to  be  settled. 

We  are  informed  that  the  twelfth  annual  dinner  of  the  Insci 
tntion  of  Electrical  Engineer?  •will  h*'  held  in  the  Grand  Hall 
of  the  Hotel  Cecil  on  Monday,  December  3rd,  and  we  under- 
stand that  the  Commander-in-Chief,  Lord  Wolseley,  is  among 
the  gaests  who  have  ^ready  accepted. 

ItoeMoal  Sofltman  (EI.)  Volnnteera.— The  foUowiiig 
an  nrtiMta  Inn  m  Mte  iMiiTed  by  Major  Crotuptan  tarn 
Captain  UofB,  B.B,}— Oqrtda  Uofd  has  been  mpioM 
Deputy  AnaMnt  Ajgitteat-OaiMnl  nr  transport,  ia  MUtfou 
(o  his  duties  as  oiSoer  commanding.  Sergeant  Phillips, 
Corporal.s  Plossack,  Q.M.S.,  Wordmore,  B.G.A.,  wltb  three 
civilian  engine  drivers  have  gone  to  Koomati  Poort  to  bring 
up  rolling  •^(ock.  Captain  Leaf  with  hia  detachment,  indiid- 
in;/  i  r  :  t  Graham,  Corporal  Sellon,  Lance  Corporals 
i'uiiit  aud  Lieviu  bavu  also  goue  to  Koomati  Poort  with  No.  2 
engine  and  lighting  gear  to  enable  night  work  to  bo  carried 
on,  and  to  bring  up  captured  rolling  stock.  Coloar-Bergeant 
M.  Borkehas  returned  from  tbo  front  to  I'ataria,  and  Ijaa  been 
sent  to  Waterval  to  bring  tu  captured  en^^'ine.s,  bnilnr.'i,  and 
dynamo.^.  Corporal  Sellon  has  beon  discharged  from  hos- 
pital and  is  now  at  work  in  Protaria.  Apart  from  Hp<aoiaI 
duty  above  Bhown,  Sergeant  Phillips,  Corporala  Ilossack 
Mid  Hodgson,  and  Sapper  Young  are  regolariy  on  traation 
work,  in  addition  to  eight  drivers  belonging  to  the  steam 
transport  (civilians).  OaptwiQ  Uojd  report*  that  the  Eko- 
trioal  Engineers  (RE.)  TolmitMn irill  foiiMf  Uam  Soolh 
ASa»  bj  NovwBber  4 

Emt  0liMt«ilai7  and  tkf  Lgndon  Tkumvi  Co.— 
Sir  Coutnay  Riyle,  Swrati^  to  the  Board  of  Trado, 
preluded  at  a  oonferenee  on  WedtMiday  between  the  Board  of 
Trade  and  representatives  of  the  Boyal  Society  and  the 
I^nddu  United  Tramways  Co.  As  niRntioned  In  our  laat 
issue,  an  agreement  has  to  '  ij  \rnvr.(  at  to  the  moiuiB  in 
which  the  Tramways  Compiiiiv  arrange  ila  ciriioiia 

BO  as  not  to  affnot  in  any  way  the  work  conduc"'  1  ;it 
Kew  Observatory.  Tbo  Board  of  Tmde  waa  represeDted 
by  the  Chairman,  Mr.  F.  J.  S.  Ilopwood,  Bir  Tiiomaa 
Blomfield,  and  Mr.  A.  P.  Trotter,  ita  el«ictrioal  ad\iser; 
the  Royal  Society  and  Kew  Obaervatory  by  Mr.  Chrii>titi 
<Aatronomet-Royal),  Mr.  R.  T.  (Uas^^brook  (Director  of  the 
National  I'hvhical  Imborstory),  Liout.-Col.  Raban  (Director 
of  Works  at  the  Admiralty),  Admiral  Sir  W.  J.  Wharton 
(Hydrographer  to  the  Admiralty),  and  Profs.  W.  E.  Ayrton, 
■T.  Perry,  and  A.  W.  BUeker.  On  behalf  of  the  Tramway 
Company  and  kindred  interests  were  Mr.  George  White  and 
Mr.  J.  Clifton  Robinson  (Chairman  and  Eoginoar  respectively 
of  the  London  United  Tramways  Co.),  Sir  BeBjaimim  Baker 
nod  Sir  William  Preeoe.  The  proooodinge  we  pinta  and 
lih*  Mmtt  of  (ho  oonlmneohM  not  jtA  botn  aanoiiaoed. 

The  Last  Signs  of  Life.— U.  A.  D.  Waller  hae  oommimi- 
«ated  recently  to  the  Acadimie  des  Soieaoes  an  eleotrioal 
meUiftd  of  distinguishing  between  dead  and  living  matter. 
The  principle  on  which  he  bailee  hia  te»t  he  states  ramewbat 
as  foUowE  Li ,  Qg  matter  regponds  to  an  eloctrical  stimulus 
bypelding  nu  iiitBr-curreiit  directed  in  the  same  senae.  Thfi 
samo  matter,  killed  by  heating,  Aooa  not  respond  to  such 
ekoitation,  unleeiH,  inde(»d,  it  does  so  in  an  opposite  xenRe  due 
to  polarisation.  This  phenomonon  ia  chara:toriatic  of  all 
living  matter,  animal  or  vegetable.  It  ig  the  last  sign  of  life, 
and  may  be  applied  on  tho  field  to  afford  a  measure  of.  t«o  to 
speak,  the  amount  of  life  remaining  in  a  portion  of  dying 
matter.  In  practice  tho  most  nccoasary  apparatus  is  a  delicate 
galvaaoinetttri  wltb  an  exciting  ooattivaooe,  a  oompeosatori  a 
wy  and  doatrodoe.  Vot  oaaigrtiB  owBaWon  tho  dlwhaiy  of  a 


oondenser  nay  feo  vtcdi  and  a  ooamialator  ts  desbablalii  i 
to  permit  ooiiiiBt  mniL   Zha  objiot  ondairaoiiig  thateatfa 
first  ooninatid,  by  maaa  of  the  alaatiodea,  to  tfiojiihaiwMtat 
and  any  dalaelion  oompenaated.  TlMDirfailettae^wiaaMter 

is  short-circuited  the  electrical  atimulua  ia  adminiotered.  On 
putting  the  galvanometer  again  in  circuit  with  the  object 
operated  upon,  a  small  deflection  mayor  tuny  no5  lie  olj.servoJ. 
Tlie  .'ilimulus  is  then  repeated  in  tho  opposite  direction,  and 
the  after-effect  again  noted.  The  dt^tection  of  u  dellection 
indieatee  that  tho  matter  is  living  ;  a  tot&l  abaenco  of  cfTect 
showq  that  it  is  dead.  The  value  of  the  olectromotive  force  of 
this  after-effeet  varies  with  the  nature  of  the  matter  in 
question,  the  vigotir  of  the  electrical  tftimulus,  and  the  time 
allowed  between  the-  stimulus  and  the  measurement.  It 
Hinkn  more  or  Icn-i  rapidly  with  the  gradual  extinction  of 
vitality,  and  ranishes  completely  at  the  boiling  temperature. 

The  Institatioit  of  Jnaior  Engtawert.— The  annaal  gnmal 
meetiBf  of  this  InaHtatioa  wae  held  on  October  27tb,  at  tbo 
~^Bliea  Hotel,  the  retiring  ehairman,  ib.  Bull 
Itaff  Then  me  a  hum  attendanoa  of  the 
After  UN  uinal  praUmfauiybosinees,  the  oonneiPs 
report  on  the  work  of  the  past  year  was  presented  and 
adopted.  It  stated  tho  not  increase  in  membership  had  been 
30,  the  meinhorHliip  roll  iioiv  nuniberini:  clo-ie  on  60'). 
M.  Gustave  Cauet,  of  Paris,  and  Prof.  \V.  E.  Dalby,  of 
London,  ha<!  '.;ei'n  i!lect('d  honorary  meinijer.i.  The  Inatitu- 
tioQ  premiuui  ioi  the  best  Pi>por  read  by  meuib-^rs  during 
the  session  hail  bu'U  awarded  to  Mr.  E.  W.  I'orter, 
A.M.I. C.E  ,  for  bis  Paper  on  "  A  Comparison  of  PLailway 
Bridge  Structura-i  of  Moderate  Dimensions,  and  of  Methods  of 
Determining  Iheir  Working  I.Md-i,"  Sevsn  mnetings  had 
been  helti  and  11  visita  p^iid  to  work^,  apiri  from  tho  visits 
arranged  in  connection  with  the  Summer  meeting  at  New- 
castle upon-Tyne  and  Sunderhtnd.  rhe  Institution  had  been 
represented  at  tho  reoeption<i  given  last  June  by  the  Socit^t^ 
des  Ingt'tnieurs  Civils  de  Frauce  in  connection  with  the  Paris 
Exhibition.  A  list  of  donations  to  the  library  was  appended, 
IbUowed  by  a  copy  of  the  accounts.  From  the  latter  it  was 
noticed  that  the  office  fund,  which  has  been  in  existence  for 
several  years,  makes  but  slow  progress ;  it  was  started  with 
the  oljeot  of  providing  the  meaoa  for  openiog  an  ofBoe  and 
wading  noQi  hut  it  woold  appear  that  some  nfaiiaatial  eon- 
tribotiaDa  are  needed  before  thie  oan  ba  carried  into  elTect. 
Thia  nwtter  was  aahiequenily  dieeniwd  at  the  meeting  very 
foUy,  and  la  to  naaiva  apeeial  oooddenlUNi  br  the  council 
Tho  BomtiDaen  reported  the  dnetiaB  of  the  rallowing  new 
officers  and  members  of  oouneil:  Ohairman,  Mr.  Pereival 
Marshall ;  vice-chairman,  Mr.  Ernest  King  ;  hon.  librarian, 
Mr.  Lewis  Kugg  ;  lion,  auditors,  Mds-nrs.  Adam  Hunter  and 
A.  W.  Marshall  ;  secretary,  Mr.  W.  T.  Dunn ;  members  of 
council,  MesHrK.  Lsuis  F.  Awde,  W.  BtublTOrth 
II.  Norman  Qraj,  and  W.  G.  Wetnham. 
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COKTEMPORARY  ELECTRICAL  80IENGB. 

[Compikd  by  E.  E.  FoiK-Mieii  D  Ali  k 

T>-mp>-ratwf  nf  tlu  A'l  tvlfiir  I  'litnu. — From  the  bticil  of  coia- 
bustioQ  of  acotyU  n. ,  its  t,  mperatore  is  calculated  in  be  lit-iwf  «»n 
2,l<'(MeE'.  and  I'Ht  tbo  superimonUl  val  i.-s  so  fur 

ohta:n><)  \ary  froir.  tlir  nuiUitli.;  point  of  platinum  down  lo 
l.lUUik'g-  'I'liu;  soir.e  parts  of  the  tUnie  poBses^  h  t«>iiipora 
turfi  hik,'hfT  lliaii  the  tiicltmiu:  p<jiin  of  platinimi  tii  iy  bu  prtnLil 
by  inttoduciiif.'  vtrv  line  platimun  wirnn  into  it,  and  iliowing 
that  they  nvh.  I..  L.  Xiclinlg  lias  made  some  carofal 
measnremenis  by  tneanti  of  iberaio-cduplt'i  co£i<<iating  of  fine 
platinam  and  ptatino-rhodium  wiresL  The  ilirfieulty  in  all 
such  tueaBuri>ment8  h  to  tt^Tiid  eonductiou,  which  reduces  the 
tcmperaturci  of  the  l^jt  j'<ncdoD  below  that  of  the  flame  in 
which  it  in  immersed.  The  author  has  therefore  empdoyed 
the  expedient  of  using  four  diCTerenl  diameters  of  wires, 
nngiog  from  O-lOmm.  to  0-08mm..  and  extrapolating  the 
Ourrw  Uins  obtained  down  to  a  /.ero  diameter.  The  tt^mpera- 
tare  of  the  hottest  portion  tbns  obtaiood  was  foood  to  be 
l,020(leg ,  or  lOOdeg.  above  the  Ugksei  tempenton  obtained 
with  the  thinnait  win.  Aa  otdineiv  gas  jet  under  the  sane 
OBiidWant  geve  •  tcmpecetiire  of  l,780deg.,  or  a  few  degrese 
kboM  the  uMltiiiB  point  of  pbtiDnm.  Oomnereial  Wolus (on 
wires  m».j  be  laenw  even  ui  e  eeadle  flems^  but  then  thejwe 
not  pure  pletinnai. 

[E.  h.  K1CH014,  PAga.  RtvKir,  10,  1900,  »u.I  PhytUatL  Atoefcr./f, 
O«igb«ra0;>m} 


Hic-iwrJ  ilayt. — M.  Maier  describes  a  particularly  active 
radium  preperation  obtained  by  Giesel.  It  shows  a  clear 
white  spontaneous  lumineireenee.  On  a  highly  i^ensitive 
bromide  pl»te  ite  rays  produce  a  strong  iinpmoion  in 
80  seooads,  wiiQe  the  ordina^  pitchUande  leqairts  an  hour 
for  the  Bame  amount  of  action  The  rays  arn  capable  of 
penetrating  an  iron  plate  I  nun.  thick  and  a  layer  of  mercory 
thick  and  yet  producing  an  impression  in  four 
The  substance  has  shown  no  measurable  diminu- 


tion o(  i»ii»-«etivit}r  in  file  Iset  eight  months.  The  withor 
hart  taaai  llttt  tibe  nmgaetie  MooUon  of  the  wj*  la  very 


eaasibl;  danhiWiedhy  pteqing  the  nbetMisa  hi  nTseaam 
BAorts  to  obtain  oiMsooe  «t  lefkMtloB  end  ngolsr  nsfleetiou 
leiied.  Speoiel  ettentioo  wao  peid  to  diflknetlon  end  interfer- 
enee.  Tlw  njs  were  sent  thraogfa  e  silt  Imm.  wide,  fbmied 
by  Tsry  thick  ste«l  plates,  and  had  further  to  traverse  a  slit 
005mm.  wide.  Itut  no  diffraction  was  observed,  thus 
ennfirming  Bec'iiHTel  K  ne(«(ati\L'  rc.sults.  Ivpjiilly  unsnccossful 
WHS  the  attempt  to  produce  polari«atii tn  by  inracs  of  t  i.irma- 
line.  b'Ul  all  LoJic'S  appear  1j  pnJuce  liiiiascd  rclli'C'.inn  of 
Bccfttierel  rays,  and  soiin'  Ixidie.H,  like  ebijtii'j_',  ahimiiiium, 
k'lul,  auii  iron,  ae  juiroa  xvcoodar}  raiiio-activily  oti  prolonged 
exposure,  which  disappears,  however,  in  a  short  time. 

[H.  Muse.  Mpri^  XiMkrifi,  Octotar  »,  UOO] 


jrctntdery  Klmtntplie  AtHm.—'tt  ftfter  the  eleetrolysls  of  a 
concentrated  solution  of  "  hypo  *'  the  quantity  remaining  in 
solution  is  determined,  it  is  found  that  the  quantity  which 
hu.M  disappoared  does  not  eorrespond  to  that  ciilcnlated  from 
alie  trauafurmation  of  the  hypochlorite  into  chloride  at  the 
L'.'it)to4i  .  and  of  t)i<  fiirmation  of  chlorate  at  the  anode.  Moru 
liypu.i.Lijnu;  di  lii-ipi'iirs  than  is  foreseen  by  the  theory,  aud 
too  much  oitlorate  apptars.  The  amount  of  the  error  is  very 
;£;rcat,  often  attaining.;  over  L'J  p«r  oent.,  aid  it  increases  with 
tilt'  c:<)ni  t'lilrati  III  o:  llie  salt.  A.  Brocliel  aiM^uuLit:-  ffr  t!r 
irri'!7r.]iiriiy  ill  the  follo-i\ins  mRoner  :  The  iniiiif'iiate 
hooii  of  till'  anodi'  ir  nlwjijti  acid ;  hi'iict,  Lt  -iii'  tlic  bypOLliloruiiH 
aad  IransltH'mcil  inio  chloric  ucid  by  tl>e  current,  sionie  of  the 
bii;bly-c-onc«nlnited  acid  undergoes  spontantjoiii:  i>\id;ition. 
An  attempt  to  prodace  thi?:  phnnomenon  at  feeUe  «K>noentra- 
tions  fated,  owing  to  tliC'  iiupassibilrty  of  obtaining  con- 
sistent vatiuB.  The  secondary  electrcdykic  action  is  the 
resaoB  wtij  no  h^po  solution  can  bo  cftectirely  electrolysed 
with  »  oontentntion  aaumnting  to  noce  than  12-7  gfanunes 
of  aetive  dilarfne  per  litM. 

tA.  BROOHet,  ebmfiM  Rmhm,  Ostobsr  16^  !«&] 


Ilarnutniti  in  Alu  rnattwi  (  ui  rr  Hix. — A  considerable  flcnaenfe 
of  the  danger  to  human  life  attending  the  use  of  alternaUaf 
cnnTDt<^  Itch  iu  the  "  harmonic  "  currents  superimposed  upon 
the  Hinux  iiilal  curve.  To  elimiaate  these  harmonics,  Perot 
jirnpo^eil  tiie  empiojment  of  qr<i«itfonoas  motors  of  small 
itiductanee.  O.Clande  has  deviasd  a  means  which  is  beasA 
upon  the  nas  of  suitable  eondensew.  If  the  alternator  haa  » 
resistanee  B  nd  indnetaaca  L,  and  it  ts  btaaebed  with  a 
circuit  having  aa  iaiaataaae  IiS  a  resistance  R',  and  a^ 
capacity,  C*.  a  hanaoaifl  ehaiaoteriaed  by  tlie  equati<m 

=  E.  sin  «4irf 

fflw  he  Mduoed  to  angr  daaiiad  extent  hj  giving  a  somU 
to  »>  In  the  efnatioii 


'•.-Er 


.BiB(ll•rf-^.^ 


The  resonating  circuit  would  practically  only  a£feot  the  har- 
monio  it  was  intended  to  neutralise,  and  would  lonve  untonchecl 
tlie  fundamental  sinusoidal  eurvt.'-  A  digadvauiagci  in  com- 
parison with  Perot's  method  lies  in  the  fed  that  a  apaeial 
resonating  cirouit  would  be  required  for  each  hannooiB.  On 
the  other  band»  the  taeonating  einnit  is  iaeit.  and  ofllna  do 
viak  of  btndo^  baib  haimontM,  at  Pjcofa  sjadhrattona 
an  apt  to  00. 

fO.  (%at»a,  CmfUt  Awhit,  Ootobw  IS,  IMO.] 


Aini'fplifrii-  P'-tfntud  (turing  a  S"lai  E<iipu. — Some  time- 
ago  (see  The  EU.  triruin,  Vol.  XLV.,  p.  8«0.  October  6)  Oddone 
published  the  results  of  aa  attempt  to  discover  an  influence  of 
a  adbr  e^pse  upon  the  atOKMplieriic  poteuti&L  Tlie  results 
were  very  doubtful.  Them  appeared  to  be  a  slight  inoisaee  of 
positive  potential,  but  that  may  have  been  doe  to  the  forma- 
tion ol  oloudi.  J.  £l«ter  wae  ao  fortunate  as  to  take  smne 
obsarvaiknia  neat  tba  town  of  Algien.  within  the  area  of 
totalis,  and  llMialoni  ef  madt  CMatar  ioqwitaDoe  than 
the  Pavia  oboamteM.  Ha  fgoil  a  steady  aad  daeideil 
diminution  of  the  poeitiTe  notanbal  from  177  VoltB  at 
\i:m  p.m.  to  four  minnkes  siter  totality,  whidi  oeencad 
at  1:29  p.m.  The  minimum  ob3t>r\-ed  wai>  113  voHa,  aoid  at 
6:47  p.m.  the  original  potential  was  nearly  attained.  Tina 
loTik^  Uke  a  well-estiil>Ii.'thi  1  connection  between  potential  and 
Mtlar  illumination  of  tho  atmosphere.  The  author  inclines  to 
the  opinion  that  during  the  eclipse  mesaes  of  air  were 
aspirated  from  the  f>«a  which  bad  different  electric  charfres. 
As  a  matter  of  fact,  a  frerilt  breeze  was  blowing  in  frotu  tbe 
sea  during  the  whole  afternoon,  The  result  is  dir<7cUy 
opposed  to  that  of  OJdone  at  Pavia,  niile-i.i  we  assume  that 
there  i«  mme  camial  eonnec'.ion  Ijelwotu  thorn.  On  the  other 
blind,  liio  new  obiervation  corrolxirateii  tliat  a*.  Wolfenbiittel 
in  IbHO,  which  siiowed  an  inoreBse  of  positive  potential  after 

tolaU^. 

[J.  Rl-tTER,  Mem.  Site.  SptttivKufiuii  ItaJiaMt,  29,  1900.1 


Xnural  Point  of  Tlu-rm  < '  art  s.—k.  Abt  dasoiibee  s  simpie 
method  of  determining  the  ueutral  point  in  thsnao  ooupIgi«» 
which  is  tipaaiaUy  initad  to  demonrtwtfan  pttrpoaaa.  Iti* 
Insed  upon  the  equation 

E  -  ff ,  -  +  Ut^  +  t:: '  . 

The  tt-uipcrature;)  of  thu  ;aacthJii3  are  clianped  •.jntil  tb*>  ' 
current  disappears.    W baa  that  ocourn,  the  ueir  i  -  [  i:;" 
dktc  aiithmuUeaJ  mean  of  the  tomporaturuji      ana      ot  tin 
junctions  respectively.  The  arrangement  as  described  consists 
of  two  wooden  frames  wiUi  openings  olose<l  by  plates  of 
I.  I  i'sUjs,  ona  on  each  face  of  thu  frame.    Holes  an?  bored  in 
;lic  plate,  and  thick  >teel  rods  are  inserted  through  the  holes. 
One  end  of  each  nxl  contains  roceptaclos  for  thi  bulb  of  r. 
'.hern; onieter  and  for  onw  jitwctlon  of  tise  t!ier«BO  conple,  wbib 
the  othor  is  heated  by  a  r.unsiL-n  flm^ie.    Imft,!;en  of  iiia  tVxr 
raoraeters  and  of  the  galvanoniioter  scale  are  ti>ro\vn  upon  a 
screen,  and  the  hoating  is  carried  on  until  the  cui  ruxt  di-^^ip 
pears,  or  until  it  reaches  a  maximum,  while  cne  juuoiton  is 
kept  at  the  temperature  of  tbe  room.    The  neutral  point  is 
llTdeg.  in  a  brass-lead  ooupla,  Hi  Mag.  ia  an  iron-aUver 
ooBplOb  and  S&Sdag.  in  an  ima-rfna  eonplk 

[A.  Ass,  Afm.He  Pkfiik.  Vo,  10, 1900.) 
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THE  PARIS  EXHIBITION.-XI.* 

(BT  OCB  8PC0U1.  COKKESPONDBNT.) 


Beaidefl  the  moving  platform  itself,  the  lart^e  number  of 
'"iDolined  elevators"  have  been  a  popular  meanfl  of  trans- 
portation in  the  exhibition.  Although  several  lifts  were 
exhibited  and  afforded  a  means  of  reaching;  the  first  floor  of 
the  more  important  buildiugs,  they  were  patronised  only  to  a 
Umited  extent — posmhly  because  tbey  were  completed  bo  late 
— and  the  inclined  elevators  were  all  the  rage,  eapeoi&lly  thoee 
leadinf?  up  to  the  moving  platform.  These  Inclined  elevators 
or  moving  carpets  are  in  reality  no  novelty.  They  have  been 
employed  in  the  United  States  foralong  time,  and  in  this  country 
at  Harrod's  Stores  in  London  and,  more  recently,  at  the  Crystal 
Palaoo.  The  latter  example  was  recently  described  in  the 
columns  of  The  EUctrkian  (Vol.  XLV.,  p.  592),  and  the  same 
description  may  be  taken  to  apply  to  the  Reno  inclined  elevators 
at  Paris,  in  fact,  one  of  these  was  illustrated  in  this  article. 


Fm.  67.— View  or  Pabtiallt  Co!i..iTRccTac  Rx.'auitob,  Miomiio  roiui 

UK  LlSKa. 

The  "  e3calator,"  exhibited  by  the  Otis  Elevator  Co.  of  New 
York  and  the  invention  of  Mr.  Charles  D.  Seebergor,  is  a  very 
different  thing,  and  promises  to  obtain  greater  popularity 
than  the  older  typ«  of  inclined  elevator,  Instead  of  an 
inclined  carpet  moving  upwanLi,  it  consi.sts  of  a  series  of 
actual  steps  which  wlien  at  rest  resemble  a  stairway,  and  can 
be  used  as  such.  Those  stop)  are  fixed  to  un  endless  chain 
running  ov<>r  sprocket  wheels,  and  appear  to  rise  out  of  the 
ground  at  the  bottom  and  to  sink  in  and  become  a  series  of 
level  plauks  at  the  top  landing.  An  idea  of  the  construction  of 
the  links  of  the  chain,  and  the  means  employed  for  keeping  the 
steps  horizontal  at  whatever  angle  the  chain  is  inclined 
is  given  in  Fig.  67,  which  shows  the  escalator  in  pro- 
cess of  construction,  some  only  of  the  steps  being  fixed. 
The  chain  is  driven  by  an  electric  motor  fed  by  one  of 
the  exhibition  supply  circuits.  The  movement  of  the  chain 
is  even  and  the  steps  fit  closely,  ih>  that  it  is  quite  easy  to 
walk  up — and  even  to  walk  down — at  the  same  time  as  the 
chain  is  moving  upwards.  I  am  indebted  to  .Mr.  Scoberger 
for  the  following  additional  particnlars  : 

*  Previ'iun  ttriicl™  •ppvored  in  Tht  Sttrlrieian  of  July  20  wid  27, 
Augoat  3,  24,  .utd  31,  i>ei>temlier  14  and  28,  una  <  ict<>l>er  S,  13  .tad  2b. 


The  chain  is  made  up  of  a  number  of  crucible  steel  costings 
with  l^in.  cold-rolled  steel  pins  at  Sin.  ccntree.  The  length 
of  each  link  is  18in.  The  bearing  surfaces  at  the  end  of  the 
links  ore  provided  with  phosphor  bronze  bushings  inlaid 
with  graphite  for  automatic  labrication.  All  the  work  is 
made  to  micrometer  measurements,  and  Is  interchange- 
able throughout.  Each  step  is  provided  with  four 
wheels,  also  self-lubricating,  and  these  roll  continuously 
on  brackets.  The  ratio  of  the  speed  reduction  between  the 
motor  and  sprocket  wheel  is  100  to  1.  The  sprocket  wheel 
at  the  head  of  the  (light  is  bronze  and  engages  both  the 
ascending  and  descending  chain  so  that  the  system  is  in 
balance.  Each  step  consists  of  an  iron  frame  with  a  wooden 
centre  forming  the  tread.  The  riser  is  rigidly  attached  to 
the  frame,  and  when  on  landings  the  edgea  of  the  treads  ore 
in  contact,  while  when  on  the  incline  the  edge  of  the  tread 
and  the  riser  of  the  next  stop  are  in  contact,  so  that  there 
are  no  cracks  or  joints  in  which  the  skirt  of  a  dress  or 
point  of  an   umbrella  can    lodge.     The   size    of  each 


Ft<2.  6&— SNAf-SHOT  or  Uppkr  Ijixoino, 


step  is  18in.  by  'i8in.  with  Sin.  rise.  A  normal  speed 
of  aboot  2ft.  per  second  is  entployp<l,  and  it  is  estimated  that 
the  capacity  of  the  escalator  is  about  10,000  passengers  per 
hour.  A  handrail  travolu  at  the  same  speed  as  the  steps,  and 
is  composed  of  a  single  piuoo  of  bolting  of  elliptical  section. 

Mr.  Seebergnris  at  jiresent  introducing  amoditicationof  this 
escalator,  in  which  tlic  chain  ii«  circular,  so  that  one  chain 
serves  to  convey  passengerx  both  up  and  down.  This  form 
would,  of  course,  have  the  advantage  that  the  down-going 
pasiiengGrs  would  supply  the  energy  to  the  system,  and,  in 
consequence,  less  power  would  be  required  from  the  motor  than 
for  single  upward  trafiic. 

In  my  last  article  but  one  I  described  the  generating  seti 
exhibited  by  Swiss  firms.  Another  small  countr}'  which  has 
some  intere.sling  engines  and  dynamos  in  operation  is 
Belgium.  In  the  Van  den  Kerohove  engine,  which  drives 
a  dynamo  by  the  Compagnie  Internationale  d'Klectricitt'  of 
Li<  ge,  an  interesting  valve  is  employed.  This  is  illustrated  in 
F'ig,  CO,  which  is  a  section  at  tiie  end  of  the  cyUnder.  Tho 
valve  takes  the  phioe  of  a  Corliss  valve,  but  is  a  bolaucsii 
cylindrical  one  instead  of  the  usual  lift  valve  employed  in 


Digitized  by  Google 


40 


THE  ELECTRICIAN,  NOVEMBER  2.  1900. 


Corliss  engines.  Its  oonstrnction  is  cle&rlj  indicated  in  the 
figure,  And  its  chief  advantages  are  that  the  preosure  on  it  is 
perfectly  balanced,  there  being  steam  all  around  the  cylindrical 
Talve,  and  that  the  valve  vtorke  noiselesgly,  and  should  have 
less  wear  and  tear  than  an  ordinary  Corliss  valve.  The 
admissison  valves  are  worked  by  a  detent,  and  as  they  fall 
back  the  dash  pot  comes  into  action  only  after  the  valve 
opening  is  covered,  so  that  the  cut-ofT  is  sharp.  The  exhaust 
valves  are  driven  by  a  positive  motion  without  the  aid  of  cams 


If 


1 1    

1  1 

Fio.  69. — Van  dim  KiBinoti  Talvu. 

or  rctnm  springfi.  The  main  dimensions  of  the  tandem  engine 
eihibit«d  are:  H.P.  cylinder  GSOouu.,  L.P.  cylinder  l,090mtu. 
and  stroke  l,20Omm.  Fig.  71  shows  some  diagrams  taken 
from  this  engine,  and  a  general  view  of  the  cylinders  and 
valve  gear  is  obtained  in  Fig.  73. 

The  Liege  dynamo  is  a  three-phase  alternator,  supplying 
l.OOOkw.  at  2,200  volts,  and  running  at  a  speed  of  ^3^  revs. 


Fie  70.— DuoRAMS  TAKIM  ruoM  Van  Dtx  Kncnom  Kyaaa, 


per  min.,  and  50  '•^  per  sec.  Its  flywheel  magnet  has  72  poles 
and  the  armature  is  star-wound.  An  electric  motor  is 
employed  for  barring.  This  machine  sapplies  current  for  the 
light  and  power  distribution  in  the  Trocadero  section  of  the 
esiiibition  through  the  intermediary  of  star- connected  trans- 
formers ;  and  motor  generators,  of  which  one  is  seen  in  Vig.  72, 
are  also  employed  for  supplying  continuous  current. ' 

Another  Belgian  dynamo  is  that  of  the  Charleroi  firm, 
"  Electricitc  ct  Hydrauliquu,"  a  firm  which,  it  may  be  men- 


tioned incidentally,  is  supplying  motor-Kenerators  for  one  of 
the  remodelled  sub-stations  of  the  Metropolitan  Rlectiio 
Supply  Co.  in  London,  and  manufacturers  of  the  lieyland 
motor  described  in  Mr.  Eborall's  recent  Paper.  I  referred 
briefly  on  a  former  occasion  to  the  Frenoh  built  machine  esbi- 


Klli.  7L  — 1.000  K.W..i  rm>E  .\l  TKilMTnll  AMI  M' 'TltH  Ukrmutob,  ttT  THI 

CoiirAONU  IxTUuiATioiiAUi  o'ELSCTULrrt,  or  LiEoa. 

bitod  by  tbia  company,  and  the  Bulgian  one  is  boilt  from 
the  same  designs,  and  has  the  same  feature  of  extreme 
narrowness  in  proportion  to  iis  diameter.  As  seen  in 
Fig.  78  and  Fig.  74,  tlie  dynamo  is  of  the  flywheel  magnet  type. 
It  develops  H8U  apparent  ktlowalta  at  2,()00  volts  to  2,200  volts, 
with  a  power  factor  of  0-65.   Its  fre^ueacy  i)  53>/«  per  sec. 


'iiiiiili 

Fia  72.— QEctaAL  Vikw  or  ELltTiiKiTii  rr  UvDiuiruQDB  ALTsaxATOB 

OHIVKif  IIT  lillXIXlKS  Kx<;tNK. 

when  running  at  94  rets,  per  min.  The  following  are  the 
chief  data :  — 

Weight  without  aiciter    42  tun*. 

VoiKht  of  th*«xcit<ir    1^  ton*.' 

tVeight  of  nMOiKt  whwl   20  tuna. 

Kumbw  of  pole*    64. 

Vrom  MctioD  of  irx  per  pala  _  „  31  mi.  Id. 

Kumber  of  tuina  p«r  pole   fiO. 

N*ture  of  magrwt  winding   Cii{i]i«r  itrip. 

DimanaioM  of  copper  •tri]   4'liii.  wide  by  (H)31iD. 

Total  waight  of  cnpiicr  on  field  )»1m    2  Uiuk      [in  tluckoen. 

Copper  loM  at  full  load  for  fieUi  winding. _  ISkw. 

Full  load  exciting  currant    ISO  amperea. 

Bore  uf  armature   236in. 

Exterior  tliameter  of  armature  core  ptate>..  2521d. 
Brvadth  of  artoatura  iron,  incluiliiig  innuU- 

lion  and  air  a)ai.'*a   lOin. 

Total  weiKhl  uf  uuH[{Detic  iron    3'&5  tona. 

Kumlier  of  armature  •tampiaga   460 

Tliicku»«  iif  each  atamping    -.'lin. 

Number  uf  urmittun  tlot*    384. 

l)iuieii..'iuD»  of  «lot    0-73iu.  by  l'34in,  deejn 

Kunilier  of  wirea  i>er  alut    6. 

Arrangrment  of  wirea  p«r  alot   3  in  aeriea,  2  iu  paiaUeU 

Nuiulier  uf  coils  per  phiwir    32. 

Tola]  weight  uf  aruuluro  copjier    O'S  tons. 
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Tbe'makers  of  these  alternatora  call  attcntioo  to  the  com- 
pantivoly^ligbt  ircight  of  tbo  machines,  which  it  appears  is  in 
wme  part*due  to  the  large  thin  appearaoce  which  baa  been 
alluded  toVTbo  form  of  the  carcase  is  thai  of  an  inverted  U, 
BtiiTened  at'intervalfi  hy  means  of  ribs.  One  of  the  legs  of  the 
U  is  extended  in  order  that  the  armature  iron  ma;  be  bolted 


inch.  Each  of  the  field  coils  is  wonnd  opon  a  brass  bobbin, 
heavily  inaolated  by  means  of  fireproof  insolation ;  these 
bobbins  are  held  in  position  by  means  of  the  extended  pole 
shoes,  which  are  cast  in  one  piece  with  the  cast-steel  polea. 
The  slip  rings  for  conveying  the  exciting  current  to  the  field 
magnets  are  mounted  upon  the  shaft,  upon  that  aide  of  the 


t'lis,  73.— Vaj>  dkn  KiiBCHo\ni  Bxotya. 


against  it.  At  the  end  of  the  other  leg  a  ring  of  forged  steel  I  magnet  wheel  remote  from  the  exciter  ;  the  brushes  press- 
is  let  into  a  circular  slot,  the  ring  serving  ae  a  clamp  to  ing  on  these  rings  (which  are  in  duplicate)  are  carried 
tighten  the  core  discs  of  the  armature  and  to  retain  them  in  I  by  a  cast-iron  standard  bolted  to  the  under  frame  of  the 
positioa    This  tightening  in  performed  by  a  large  number  generator. 

of  bolts  spMed  round  the  ring.  I    The  exciter  armature  is  mounted  on  the  main  shaft  oloae 


Fia  74.— Rlitatiox  ajid  Stcriua  or  "  Eui-TMcrrt  wi  HniiuirugDB  "  S-Pujuk  ALm.'tAToa. 


Each  of  the  magnet  wheels  is  cast  in  two  pieces ;  the 
weight  of  metal  pat  into  each  is  that  stated  by  the  engine 
builders  to  be  necessary  in  order  to  give  a  variation  of 
angular  velocity  during  one  revolution  at  constant  load  of  loss 
than  0-5  per  cent.  The  poles  are  oval  in  form,  and  the  field 
ooila  are  worked  at  a  rather  high  number  of  watts  per  square 


to  the  field-magnet  flywheel.  Its  bedplate  is  bolted  to  two 
pieces  of  channel  iron  parallel  to  the  shaft,  resting  on  pieces 
of  U  iron  and  built  into  the  foundations,  so  as  to  project  into 
the  woU.  It  is  to  the  projecting  parts  of  those,  to  which 
brackets  lend  an  additional  sapporc,  that  the  exciter  is  bolted, 
and  in  this  way  it  is  brought  <inite  close  to  the  magnet  whe«.^l. 
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.BLECTBOM&GNETIC  THEORY.— CXUL.* 

■V  OLUXK  HKAVI8IDK. 

(CMitANMt /ran       ^98^  Tot.  4S.) 

§477.  The  case  above  oODBi'dered,  §  ■IC.'^,  of  an  eli  Ptrifiijd  line 
moving  in  ite  own  linei  cants  lipht  sipou  that  of  a  moving 
point-charge,  because  it  explHinB  bow  ihe  iiilinitii!.-!  un^o  ibat 
rendered  the  ioterpretatioo  so  obeouce.  In  tiie  theory  uf  Ui« 
moving  line  them  in  aothing  in  the  distribution  of  the 
(?i5"placen)ent  tbnt  is  seemingly  impossiWp  to  understand. 
Koferriiig  to  Fig.  2tj,  wo  bavo  a  couiiunous  transition 
from  plane  iraves  to  a  limiting  conical  wa%'e,  through 
intermodiate  hvptrlialoidal  wavce. 

But  how  about  the  applied  fofoe  needed  to  maintain  tho 
motion  of  the  electrified  VaMt  We  might  expect  it  to  be 
infinite  because  of  the  linMr  ooDMntntioo  of  the  electrifica- 
tion. Or  it  might  be  infinite  only  tt  tb«  «ad  of  tbe  line,  and 
finite  elsewhere.  But  we  could  not  esp«ot  it  to  be  zero. 
Aaijet  the  distribution  of  the  displacement,  being  always 
papaadiaakr  to  tlw  aUetoified  Una,  doM  mot  indlMta  mof 
mcmog  fan*  in  the  line  of  nwtioni  vbilrt  tnoirenaly  Umm 
fa  ft  bibiieeb  Hm  moving  foNO  do*  to  fbo  indaotioa  «lao 
Ylbat  fa  ttio  ozplomtaoB  of  thfa  noniiet 
If 

IttaUwsppawsMatlwft  ■ndhoiptfT*.  ThotnotiiigftiM 

Jae  to  tbe  stress  (eleotdo  and  magnetic)  is  indeed  perpendi- 
cular to  the  elmitrifisd  lino  in  an;  plane  containing  the  line ; 


Viat  8iuc<!  it  ia  infinitt,  any  finite  force  along  tbe  line  com- 
pounded  witb  it  is  loM  s)i;li:  of.  Wt  t'et  no  information 
iuuuediati:'])'  a.s  to  whetboi-  (here  is  or  is  not  a  moving  force 
along  the  line.  To  find  out,  we  must  generalise  the  problem, 
reduce  the  iufiniteness  to  finitenees,  see  what  the  foruu  along 
the  line  then  is,  and  finally  revert  to  the  original  prol  lem  and 
HO  vhot  tho  limiting  value  of  tho  Cocoo  Innis  out  to  bo.  Thio 
nouM  ttutt  yn  must  examino  tbo  moving  torn  upon  oa 
•laotrifiod  tone  instead  of  a  line. 

BeAiring  to  Fig.  2a,  here  reproduced  for  ooavenienoe,  tlieco 
Ate  two  intermediate  conical  MaiDotmlfal  onrihoes  oxhibitad. 
Let  the  inner  one  be  the  aleotnaoa  fwrftMO.  AboUab  tlio  oloe- 
trie  and  magnelio  diadufaooM  iarido  flita  eono,  but  bave 
OTerything  olio  tbo  MUO  bolino. 

To  ohov  that  flw  aabitittlted  JMUorn  is  electromagnetic- 
oily  M«l  io  ^  ■HUM  lOnoe  lo  tbo  previous  problem,  we  have 
marelj  to  obow  that  tbe  circnltal  equations  arc  satisfied  at  tli<< 
eleotraod  ooae.   Tbe  equations  referred  to  tbe  fixed  aihc: 


curlH=/.u  +  /,D,  (1) 
-  curl  E  -  pB,  (2) 
iMGome,  wbon  refarred  to  reference  space  moving  with  the 

(8) 
(4) 


earl(H-VnD)-/>'0.0. 
-  curl  (E  -  VBq)  <- a  0. 
So  H-T«D,  boSMiao  div H ;  and  at  tho  OOniotl  rariace 

VN(E  +  VuB)oO 


■  AllniiihteM 


expresses  tbe  seeooU  ''ircuiUl  law.  I  hat  is.  curl  is  V^. 
and  thia  fa  tomad  to  ^K  at  a  surface,  N  being  unit  uorm&l 
from  tbo  anrfaw  (oeo  §  ISl,  Vci.  L). 

<Chli  aquation  meaaa  tbot  tbo  mowing  foioo  on  tbo  otaotd" 
fioirifan  is  pcipccdioidar  to  tba  anrfiioo.  Tbo  other  otfvbig^ 
foino,  jiTDBper  unit  volume  (§  8.',  Vol.  I..  rqaaUoa(aO))_ODth» 
modiom  fa  inoperative,  because  by  MsuroptioO  tbo  nioainm  io 
fixoii   80|  bjr  using  the  esprt>dioii  for  H,  we  get 

-YME-VNVuB    u  NB^Ntt.B, 
Or.dnoallBoO, 

-VKE--HU.B.  (6) 
This  npraaioa  tho  same  aa  (2),  when  that  equation  ia 
applfad  to  a  miit  iqnarookottltin  tbo  pbuM  of  MP«f  find 
in  tbo  other  and  traveioed  faj  the  alaolzifiad  OOtta,  Fat  •l-JfB 
fa  tbo  wood  of  tbooone  aonaol  to  itaalftOaA -Xv.Bfatbs 
lato  of  uanaaa  of  indootfon  thraogh  Uie  oirMaL 
Sianlaity  aquation  (l)  is  the  mmv  119 

VNH-u.ND-Hu.D,  (7> 

by  turning  />  to  MD,  the  imrfnoe  density,  and  p  to  -  Mo.  This 
fa  an  idantitj  boeaaaa  HbVoD.  Therefore  both  cironital 
laws  an  aotlaflcd  at  tho  moving  electrified  oonob  Iti  sitoation 
may  be  anywIicTa  iMtwaeo  the  axial  line  and  tbo  limiting 
cooe»  ubioh  ii  the  aaal  ol  a  free  wave.  I  give  thaae  dotaila 
of  tianafcnuilion  in  oidar  to  onoonraito  tfanid  Nodovs 
tottndythoToelOK AnaljifainVol.I.o(tbBin)ik.  iBageafe 
that  there  aio  no  foafacBiono  in  il^  ao  then  fa  aothing  to  be 
afraid  of. 

Xbo  (bnaiib  Ibr  tba  eiaeirie  force    ( i  s),  ^  4C5,  or 

 Itan'^/.h,-^Ak 

S>wt  tea  e  ~(s*  iin*tf- Jk<)t  * 
tbfa  fa  derived 

I         «■        i  tan^  0 .  h, 


1-. 


VbB-  — 


S<t.VnB., 


(10) 


(11) 


ato*9  W two » (2*iaa«0^ *V 
TfaaKforo,  by  addition, 

•L  *lt-;h, 
Wtan  9  (^taa«»-&>)V 

Haaav-fa  not  the  aniiaao  denaitf,  bat  thelioaar  donai^  when 
thoolootdAaotioafaontbeaxfaof  theoone.  TboalMOfSfa 

tan« '>  +  /!»)> 
'Zrch  lau  t>  {  !■  tan-^  0  -  h-/^' 

and  the  angle  between  E  and  N  is  given  by 
A  i' tan8  6*  -  A-' 

"*'^"-(:=tan«<»  +  A'A-'+A*)''  ^  ^ 

so,  by  (11)  and  (12), 

This  being  the  amfaM  daoailii',  tbo  moving  foraa  on  it  it,  bv 

(10)  and  (18), 

of  which  the  «ize  it  ^ 

rC-Atanti)  '  ^^^^ 

This  is  the  normal  1 


per  unit  area  of  cono.  Multiply 
it  bj  hfr  to  get  the  »'O0nipgnant,  and  then  by  2>rA  to  get  the 
tofaafbrnoiteabutbocipioand thoeonob  XheKsaltia 

■whsTi'  1'  is  ilu:  ;^i/(  of  the  ri/s;.'.liLint  moving  force  of  tlio 
elisciromsguelic  iield  on  Jlii?  ciicular  hoop.  Tho  direction  o! 
this  force  is  from  left  to  ri^bt,  or  against  tho  mniion.  V 
measures  the  applied  force  required  to  insiintam  tbe  motion, 
acting  iu  tbe  direction  of  a.  It  varies  invor^cly  as  the 
distance  r  of  tbe  hoop  from  ttie  apex.  It  is  always  finite, 
save  at  tbo  apex,  which  is  a  point  wbero  some  modiliattioa  of 
the  shape  ol  the  V  surfaces  iii  required  to  product!  tinitcaets, 
by  ronndiagoff  tto  sharpneiNS. 

Finally,  we  come  to  the  initial  question  of  tbe  moving 
iono  on  the  olaottifiod  Uar.  P  Mmaina  fidle  (aavo  at  tbe 
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apex  again)  wkcn  k  b  ndMtd  to  wM,  vhkih 

;  tan  -  $ 


F- 


(17) 


is  the  force  require  to  maintain  the  state,  p«r  unic  leagtli  of 
tha  elcctrifitd  line.  If  the  linear  density  bo  roducoJ  from  o-  to 
zero  grfwliiftllj,  iuste*!?  of  sncldenly  at  the  lipex,  it  will  (io 
away  with  the  difficnlty  there,  I  think. 

The  Hux  of  ouenrjr  V£H  is  pe^ndieular  to  the  iiyixir- 
boloiilal  surfaces  of  D.  This  requires  special  interpretation  at 
the  electrified  line,  Uln  tb«  abovA.  SnlMtttato  the  elflstrided 
aoM,  Md  it  is  all  (l|^t  Tlw  woik  dMw  Iqr  fhn  kppIM  ftiee 
ll  aooountod  for. 

Suppose  we  have  a  second  electrified  cone  outside  llw  Bnt. 
Beferring  to  the  figure  again,  aboUih  the  £  and  H  distarbaiuaa 
Ovtnde  the  second  eone  as  mil  m  londe  the  fiiat.  The 
Mflood  ooiM  ia  thm  ntgnAnAj  elMliHML  Its  tbaoir  is  inflt 
like  tliBl  kbora  smn  lor  flw  fizal  oom.  Hmm  is  no  fn« 


.  ,     jIlKe  do© 

te  ^flda  OQ  Hm  MOonA  or  mtw  ooM  it  with  Out  motion, 
and  tlw  SMfllci  Idrw  most  Iw  againat  it  So  now  mutgj 
goaafromttiaiimeraotMtotbaoatartliroagiiVBH.  Eztamal 
woric  is  done  on  tha  tnoaf  «ooah  aai  ia  ntanad  toasteoHdi^ 
at  the  outer  one. 

^478.  Now  consider  the  theory  of  an  electrifled  line  moving 
transversely?  to  itself,  not  when  of  infinite  leogth,  as  done  in 
IG  l,  and  previously,  bat  of  finite  length.  When  of  infinite 
length,  the  effect  is  to  produce  a  pair  of  divergent  plane  iraves, 
and  there  are  onl^  two  forms  of  soIatioDS,  V  ^Oin  one  region, 
and  V  ^  constant  in  the  rest  of  space.  Bat  wfaan  tlM  aiaeinfled 
lina  is  of  finite  leogth,  there  are  five  formtUs  te  th* 
Da  aaa  this,  from  (be  two  ends  of  tha  lina  aa  t^fixm 

I  of  aaiila  Sf,  given  by  «ais  9mw,  whoaa  siaa  an  in  tha 


Fia  31. 

direction  of  U  reversed.  .Toin  tlifrie  conns  together  by  a  pair 
of  planes  touching  them  at  opposite  ends  of  difkoieters.  Thni^e 
planes  diverge  from  the  tdtf.rilitHl  lino  and  are  inclined  at 
angle  '20.  Tho  Fig.  81  will  fj;ive  an  idea  of  what  ia  meant. 
The  thick  line  <ro-  is  the  eleciriiled  line  moving  from  left  to 
li^l  Tho  two  planes  are 'plain  enongb.  The  ova  la  are 
mipposed  to  represent  the  circular  sections  of  the  twooones  at 
a  certain  dLiiitcce,  socn  sidewaysi. 

Tiia  formula  for  V  is  (9),  3  464 ;  that  if,  whan  intagntad, 
(11)^  iridi  inopar  limits,  or 


V./tanf/ 


^sin- 


Vi*  lan- (y  -  y" 

The  only  trouble  i^  to  find  flia  limita  properly,  to  ba  (km*  by 
consideration  of  the  geometry  of  tha  iradga  ioA  tmo  OOHM  ill 
Fig.  &i.    Let  £or  convenience 

V-'^^^W.  (9) 

and  consider  the  values  of  W,  tUu  po'.«utiul  measured  in  sp«»cial 
unite. 

(1)  ,  Out'iido  iliB  plane.H  and  conea,  W*=0.  (8) 

(2)  .  Iktweeij  the  piano-,  init  outside  the  cones,  W    -.    i  l  ) 

(3)  .  Inside  the  left  cone,  hui  tiot  also  inside  the  tight  cone, 


W  =     +  sin" 


(5) 


(4).  Inside  the  tight  cone,  but  not  also  inside  the  left  cone, 


•   •  W-is^  +  siu' 

(6).  Inside  both  ocnas  at  ansa 


a  +  z 


W-tb-''7*+aiB-'?t'^- 


(0) 


UndenlaBd  flwl  S«  to  Mm  length  of  the  electrified  line,  and 
thaixianiaaaniidali)ngoFpB«aU«lto  thatlinai  witbociginat 
its  mMdla  point.  Atoo 

where  ;  is  raeasr.red  ttCfiiiuF,t  u,  or  to  the  left,  nnd  v  upward.-; 
from  the  median  pliino  in  which  the  electrified  line  i.^  inoving. 

Tho  tingle  formula  (S)  will  cover  tho  wliole  on  certain 
understandings  ooramon  lu  the  mathematics  of  waves— viz., 
tlic  throe  geometrical  variables  x,  y,  c  are  to  receive  all  vainai 
which  allow  W  to  be  real ;  and  then  when,  for  instance,  ■>•  or  y 
passes  out  of  these  bounds,  and  makes  one  of  the  inverse  sins 
functions  impossible,  the  valna  of  W  is  to  be  considered  to 
remain  what  it  was  at  the  moment  of  leaving  bounds.  In 
this  way  the  first  four  cases  are  derivable  from  the  fifth.  Tha 
displacement  from  tha  alsetrtfiofttion  divides  eanaUj  between 
U>e  two  planes,  jost  ts  if  tha  lina  wen  inflnftaly  long,  hot 
thna  ia  an  auiiiaiy  system  of  displaoemeot  in  the  two  cones, 
to  ba  nwticned  pteaently.  Iha  Indnatian  in  tho  planee,  too, 
is  tha  aaiM  aa  it  their  mi  not  tanniDate— namely.  ]iacallei 
to  the  daetrifled  Una,  mm  the  top  of  tite  right  to  wa  tap  of- 
tha  left  ooae  in  the  npper  plane,  and  from  the  bottom  of  tlia 
left  to  the  bottom  of  the  right  cone  in  the  lower  plane.  The 
question  now  is,  how  (he  induction  get.-i  aenw.H  from  one  plane 
to  the  other,  and  back  agaiu  to  compkto  its  circuit.  Fig.  83 
ia  a  section  of  tlie  wtdge  in  the  plane  of  the  induction,  an  seen 
from  the  electrified  line,  whoso  p<isition  Is  vertically  above  tho 
dotted  line  at  distance  :.  The  radiu.H  of  the  circles  is  ztan  6. 
If  now  we  measure  j  in  left  circle  from  its  centre  to  the  dgh^i 
and  y  i9wBidK.Qn  Oia  pafor,  tlw  lonnain  for  W  baconsi 

<»> 


W-lw+alir*    ^  " 


Fw.  aa. 


inside  the  left  circle.    W  falls  from  ir  on  the  right  semioirole 

to  0  on  tho  left  semicircle,  being  |«r  rn  I'lw.  v  rtical  diameter. 
The  equipoiential  linen  are  semi-olUpsej  ;>'aL  a  cjmmou  major 
axis. 

Now  H  =  \'uD.  Tin/  ;-Ci>iupuueut  of  D  is  here  ino[:erative, 
Eo  II  is  perpendicular  to  tho  lines  of  D  m  the  plane  of  the 
paper  (iguoring  the  -  compontnt).  But  these  are  given  by 
the  slope  of  the  potential  in  tlio  plans,  so  they  are  pro- 
perpeudicukr  to  the  liuus  of  \'.  It  i^  only  th<»  :-efttnpoiient 
of  D  that  follows  iulilTereut  law.  Therefore  the  linos  of  Hare 
theequipoteutial  liiicH  themselves.  Tiie  Hux  of  induction  is 
therefore  from  ihe  erfective  point  source  at  the  top  of  the  circle 
to  theeffecti%'e  sink  at  the  bottom  along  the  cemi-elliptio  paths. 
Thisapplies  to  all  planes  parallel  to  the  paper,  from  the  electrified 
Una  itself  to  any  distance  beyond.  As  regards  tha  iatanaito 
of  H,  it  ia  amalisst  along  the  central  vertfasal  dfaunatar  and 
inenaaee  to  inflnity  on  tha  two  extreme  aamiotroles.  This 
infinity  ia  amptji  oi  eooiae,  the  total  induction  passing  ftom 
0D<  plane  to  tna  Other  (per  rait  distaoea  akng  s)li«ng  flnitB. 
It  is  cosy  toseatfaaftlfthaalaetrtiiad  lina  ba  turned  into  a  rad 
of  finite  aiae^  eat^Tlng  the  aana  anotmt  of  electrifiealioBt  the 
shceta  of  indutian  will  beooma  of  finite  depth,  and  than  tba 
density  of  the  induction  will  be  finite  everywlier^. 

\9  regonls  tho  electric  displacement  in  tho  cones,  that  is' 
lucre  dilliculi  to  fiillnw,  because  it  is  in  three  dimensions 
instead  of  two.  The  tran.sverse  digplacemont  in  the  plaue  of 
the  pajx-r,  Kig.  112,  gi>es  perpeudiea]:Lrly  aCrOSS  tue  lines  of  V; 
but  the  .  componuit,  which  is  ditl.  runtly  rocliODed,  and  varies 
a-  inhteiul  of  -v^  .  '-^  '"^O"  imporiaiil.    It  is  dowu 

through  fho  papur  in  the  outer  half  of  the  loft  one,  and  up  in 
the  inner.  The  full  formula  for  the  alaotcio  fofoa  ie 
-      (i»tan'tf-jt'-y')\     _  t 

i^tan*        ■     (j'tan"         (r- tan' «-  J*-jrj* 

(I0> 
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where  r  h  tie  IMtOC  fcom  Hkt  «li||iB  «l  Am  Oll4  Ol  lb* 

electrified  lino. 

The  c<iQ(»  overlap  one  another  at  some  finite  (Ti.ttanee 
dependins  upon  the  lenfjth  of  the  electrified  line  and  the  ratio 
u/r'  Mttliu^'  the  an<::l>:  In  thu  overlap  the  E  and  H  aro  iho 
resultant -i  of  those  for  the  two  conaa.  Go  far  enough  away 
from  tho  (ilcctri£od  line  and  the  circles  in  a  plane  seetion 
aa  in  Fig.  ii2  tend  to  coincide,  when  vi(>wed  throa^h  a 
diminishing  glass;  or,  viewed  from  tho  line,  by  natural 
persppctive.  Thf'n  thf>  left  crewent  in  Vii:.  I!.'!  in  all  thai 
ia  left  of  the  left  circle,  ami  tho  iniiuction  is  down  in  it  from 
top  to  bottom  ih  uearlj  circular  paths.  The  right  crescent 
showu  what  is  left  of  the  right  circle,  and  the  indnction  is  up 
jjlU>  The  resultant  H  in  tho  overlap,  which  is  nearly  a  circle, 
it  nttrly  circular,  oppositely  directed  to  that  in  the  two 
cnsoenta.  It  ia  intense  at  the  boundary,  and  falls  off  towards 
tbe  centre.  The  short  horizontal  line  in  the  middle  is  the 
ptojection  of  tho  cleotdfiad  iioa.  W«  ftppnniimite  in  this 
mj  to  the  conical  ymm  iritb  nmoMd  bteiutl  B  mi4  H  due 
|o  ■  moving  point  chargo. 
Th»  voltagea  employed  bj  tCrowbrid^  am  m  giwUjr  in 
f  thoie  vbioli  tin  Mtinktad  EvropeM  q^aedi  to 
[  flcmpmU*  vUb  thu  fpaad  ol  Ugfa^  ttnk  ik  mm 
TMyjwlwbla  that  ia  to  tmgariMauti  elertwm  do  hm  tfttdt 

S'rm  to  thmn  ■nwiiiHmtlwt  nflij^t  nHjttumotBnmlMii 
em.  That  U  om  thing.  Tbe  other  principal  peeuliariU  U 
tbe  re  venial  of  their  aetion  upon  other  electrification.  Thas 
an  electron  moving  much  faster  thun  Uirht  d<H.s  will  Jr^iw 
after  it  other  slowly-moving  electronii;  of  ibe  sauie  sign, 


tautaed  vi  repelling  them,  anlosa  they  get  into  the  conical 
aheet,  or  rather,  into  the  more  diffused  real  di^turbanoe 
corresponding  to  the  conical  flheet  of  the  tkbatract  theory. 

It  is  to  be  noted  that,  bv  the  theory  of  3466,  to  which 
Fi^.  27  refers,  the  inwjirJ  displacernent  does  not  go  to  the 
point-charge  flrnt,  and  then  cotno  out  again  along  the  conical 
sheet,  when  tho  point  charga  ia  enlarged  to  finite  dimensions. 
It  turns  roond  into  the  oonical  t  in  t  ii:  tho  way  along  it;  that 
is,  foroiog  an  alsofaoD  along  faster  than  light  goes  pn^ooaa  a 
'  "    '     T  JiipUteemaot  in  Ob  waim. 


vtcc  aammn,  iLa.,  imjia 

{Concluded  from  paye  "1.) 

Next  let  there  be  no  initial  current  or  J^D,  and  lot  a 
steady  EM.F.  of  value  E,  act  thioo^ioat  tbt  fedod  of 
oommntation,  H  being  =  0 ;  then 
T 

» = E, .  ^ .        and  &,  ><K 

Equation  (15) 


L 


L  1 


*lV«aa1iNClnm  «■  the  mm  sabjeed  pnbliiM  bj  IK$  Stti*ntkm 
[Oft  *a tIgM imunA tf the  ' 


f  ■■ 
X 


if. 


Thenoe, 


'  '■-0 

I  -  J 

+  . 

+ 

+  . 

i,w  +  (6,  +  'grx'  +  (6.  +  fc,  +  fcjjTJt*  + 


Ma+T)--M»'-»-r) 

/>,(3+t)-   -h^T  +T)-b,T 

+  t)  -  -  ij(r  +  t)  -V  - 
Lastly.  M  J-0  waA  E»»Ok  «D  E.H.F.  Bt  gradoiUy  rising 
bom  uio  «loD»  babg  |MMBt,  »  tkat  >-H.^  ./,(.r),  ind 

lit        •     jt  I-» 

—  .r  =  —  z 

/jt' -  CjT' +  <  jTJt  +  (-jTV^        -K-gTJr'  +..... 
-0  +c,T'*+f,y**       +i*,tV  4-  

o  e^T  +«^r«  +  r,T^  .  t  .  ♦  


r,  ^0. 

Then 


X 

ei-0 
r/2+T)-l 

rg(8  +t)  =.  -  fjfT  +  t)  -  r,T 
From  tbe  kbtMn  tbe  foUowiag  tiUe  oan  be  conatmeled:!— 


2t  +  t 


e,-0 


1+T  '  I+T 

.,(2-T)-Ha,r'  ..6fcO±V  ,__f,(-±i:) 

^  8  +  T  ^  8+T  *  8+T 

*  4  +  T  *  4  +  T  *  TfT 


n  +  T 


(20) 


\Vlien  difTereiil  valuer  for  .i-  are  injierted  in  j'Jx),  fj^x)  and 
Lho  value  for  i  can  be  calculated ;  as  x  increases,  the 
fvtnat)  converge  more  and  more  slowly,  until  finally  for  .r^l, 
I.e.,  ^  —  T,  the  scries  bcoonu^H  divergent.  It  is,  however, 
eajwcially  important  to  be  able  to  dcleruiitiii  the  final  value 
of  t,  so  that  a  ilifferent  dwlojiment  by  a  borios  of  powers 
muBt  he  adopted. 

Let  V  "  1  -  7  ;  then  equation  (15)  becomes 

-"•(rrH)-»  •  •  <"> 

To  solvo  tljia  equation  by  a  surie/  of  [inwerj  jit.it  ai  eijuation 
(16)  was  solved,  is  only  possible  in  one  way,  viis.,  by  assuming 
m  tht  mw  Mans  tint  tf*,- 1»        A-O.  In  oOir  woidi, 
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eonunnMiM  noil  be  tmawl  tobe  alvifi  «isa^ 
■oilMt 

<-  -  J  ^m*^  •  £  •  /if!r)*H .  ^ .  AO). 

B  thi>  usumptioD  be  not  made,  expreBnions  aro  obtained  which 
beeotne  infinite  when  y  is  made  =  0.  One  part  of  the  integrnl 
eSB  now  be  determined  by  means  of  a  system  of  ooefBcientn 
MMlUy  UMtlogoos  to  that  oi  (20),  bat  another  part  mnst 
te-addsd  in  ocder  to  correct  the  results  if  oar  asrtimptions 
ue  not  oomet,  Mid  this  part  oanuot  be  derelofied  id  powars 
of  y.  The  wlntion  of  equation  (21)  must  fiienfcEe  be 
•xpNadUft  as  klie  nm  of  two  items  in  the  form 

.■  =  --,+A..,  (22) 

wlierc  I,  is  a  solution  of  equation  (21)  in  the  form  of  a  series 
oT  pow^tTA,  A  in  a,:i  arbitrary  constant  d^^dent  on  the 
nssumptions  under  i\-lurh  the  BUrfflB  U  fionedi  tiuA  %  if  • 
aolution  of  the  6«iuatiou 

(21a) 
•1. 


,      but  ft 


In  order  to  tieierinine  .-j  ou  the  assumption  that  a'« 
'  -  0  and  I ',j  -  0,  :ho  series  of  ooefficientii  may  bo 
from  equation  (21)  just  as  from  cqoation  {lit). 

tT  ^ 

The  solution  of  equation  (21a)  is  h  =  ^  _  i  ' 

I  to  determine  the  constant  A  ifbkll  most  be  snch  that 
I  of  t  as  deduced  from  (22)  for  every  value  of  y->  1  -  x 
majy  tgne  with  the  valae  for  t  as  oaloulated  from  formula} 
(1$,  (17]^  Mtd  (20).  Tbit  deteimiiMtum  of  ▲  u  oolj  poBaiUe 
WuMdU  of  hypergeomatilMl  mAa  voA  leadB  to  tba  Molt 

A = J(*i(a  -  Tj  +  *i .  »r')+B,.^ .  it,  +  H .  ^ .  *i 

60  that 


A.fi,-|j.ft(«-/)+vfto*i;.J. 


where  ki^* 
and 


-T*       W       ^  t'»  t(t      1)  ■  .  _ 

sin  TIT     Ml'        (n  +  ITt 


(t  +  «) 


(23) 


»       %         »(t+1)  (r  +  m-l) 


h(28a) 


riOTw'^i"  ut'  («4-2)!  I 

Equation  :ioflr  shows  an  important  fact;  in  it  the  fac- 
tor A  reniiuDH  finite  and  unchaugBd,  and  when  t>0,  (y'')n=o 

-  O,  so  that  (jj)g=o  =  0,  and  theare  only  remains  (;i}v-  o 

-  -  J.    That  the  carrent  must  bt!  exactly  commuted  wlten 

-  >0|  is  evident  from  the  consideration  that  btiforo  the  toe  of 
the  brush  entirely  loaves  sector  1,  the  Contact  resistaiiee 
bcuvecn  the  two,  and,  therefni^  ■liOihSIMislMtNOf  thodwt- 
diouit,  beoomas  infinite. 

A  fnrUMK  iupoitMit  MMMliiriMi  is  dn  to  b*  dm 

thvn.  j^|MtotelbeaMfaMiiiMwiltohat*»  town  with 

the  power     '  ^,  of  which  the  exponml  vhOD  t<  1  is  negative, 

so  that  in  this  case  for  y    0,  'f*  becomes  infinite.    But  if 


0,    ,  becomes  infinite. 

(it 

r>l,  this  exponent  is  positive,  and  the  term  for  ^^0 
OL  Evidently,  tben,    is  the  sum  which  causes  (x 


to  become  infinite  so  bng  as  r^l,  and  A  hm  MMBATaliw 
other  than  nought.    If  the  sum  A  .  j,  disappears,  then  and 

then  only  does         become  finite  under  all  ciroutnsr.nncc's. 

The  OQmplete  disappeaiance  of  A.^,  not  only  at  the  hut 
nooMBt  but  thnm^mt  if  only  obtained  when 

■aA  tt  wfll  now  be  seen  thtt  this  expression  for  A  is  also  the 
qtiantffy  A  fa  the  etoAtiona  (8)  to  (13).    When  t>0, 

AflftbflM 


ooaflMeotflf    ta  tb*n  fb« 


If  T>0,  i»»  tbe  bnubae  baw  aono  contact  resistance,  the 
aoaditin  A— 0  oaa  only  be  ftdfllkd  lAem  the  brushes  are  aal 
tX  one  ezaet  point  on  the  oommatator,  and  under  ondinaiy 
aooditioiia  of  workhig  the  probability  of  4di  aaoMt  pofak  baiug 
always  found  for  each  ammit  is  ao  nalifcalr  tb«t  il  mn  ba 
regarded  as  a  special  «aae  baving  little  pfaaUod  baanat.* 
The  further  probabiUtj  that  the  brushes  would  be  set  at  the 
particular  point  in  the  revowinsr  field,  and  that  the  speed 
would  be  such  that  ni  combination  with  thiti  particular 
adjustment  a  straight  line  of  chanRo  would  be  obtained  is 
even  more  remote;  for  then  not  only  must  A  =0,  but  this 
must  be  doe  to  the  particular  r^aiiuu  l>citw«f«n  £,  and  H  being 

sodih  that  rp 
■"'^  E..i--J.(2-T), 


H., 


J .  2t'. 


To  sum  np,  whan  t>0,  as  in  practice  mnst  be  the  case,  aoiB> 
mutatioD  b  always  esneUy  performed,  and  our  assumption  in  tiu 

"y"  system  that  it' 1 ,    „ -  0  and<-' ^-0 is  torncl.   A  =  0i8a 

special  case  which  makes  ^''^      finite  whatevurihevalue  of  r; 

it  requires,  however,  such  nicj  ty  of  adju  ilmont  of  thebmsh 
position  that  it  is  unlikely  to  occur  in  practicf.  I'uttin^'  on  one 
side  this  special  case,  the  important  pumt  u  that  when  r  ^  1, 

fbasq^fhaeamntlaeiaattToonmiilail.f''-*^    is  laflalte  or 

the  slope  of  the  last  point  of  the  curve  is  vertical,  and  the  final 
current-density  in  the  brush-toe  is  infinite,  so  that  sparking 
must  take  place-,  when  t>1,  the  current-density  may  be  verv 
high  bnt  is  finite,  t-1  being  the  laat  vatoa  lint  utaiah 

An  uiUspenaable  oondltioo,  then,  for  sparldau 


iaIliatMabcnda  begNBtarHiaa  M  If  fhabradt  aonlaflt 

aurfacti  be  90  great  that  this  condition  is  not  fulfilled,  and  A 
is -Y  0,  I ,  the  branhe?  cannot  be  so  set  that  eommutauon  is  of 
ittMjIf  perfect,  then  cither  sparking  takes  place  or  the  current- 
density  towards  the  en<l  of  the  time  of  shore-circuit  reaches 
Hucii  a  hi^h  value  that  the  copper  brush-tip  is  momentarily 
overheatc<l,  and  its  resistance  rises  above  the  normal,  so  that 

in  t fleet  Iiido«tibeoouie>,^.   The  two  poBsibilities  ace  fa 

reality  tha  same,  and  are  aqoaOr  dttaafcraaa  fa  tiwir  efibiit  on 
the  conmratatoc  ij  m 

§  2.  Tba  Condltloiu  of  Sparitieaaness :  (1)  >1.— FfaaUr, 

u 

it  may  be  asked  what  practical  conclusioos  can  be  drawn 
as  to  the  conditions  of  gparklessnesa.  There  are,  in  fact, 
three  oonditioDs,  via.,  (1)  BiT/L  must  be  >1;  (2)  the 
at  tlw  laat  momant  bom  tli«  wying  to  tiM  ataady 


not  be  tooafarapt:  and 


unat  the 


 ,  ,  (8)  akaoi  

eoirenVdann);  in  the  bmh,  tea  o>  Jiaaii,be  ao  Ugb  aa  to 
malt  off  patttdaa  ot  tiie  braA  ov  of  the  aeotai*  unmr  \ 

These  conditions  are  to  a 


extent  inconsistent,  and  in 
this  inconsistency  lies  maeh  of  Um  difficulty  of  Beouzing 

Bpurklesbinesa. 

Taking  the  first  ooDdition, 

L-  * .  Q       .  I .  lO-»  benrysj 


•  IfT=l,<r'i--l«ndi:'.=  -l,iOl 


totke 


If 


I  A'  sO  tocMasi 


0  «r  JCBW+IQ't'^+BTaO  Biagr 


i*  fioitowhanraltCiil 


(UJdmplrtdMaMiilMe 


of  (tie  tinsntity  vUcwfaere  dutiiiRulaliei]  m  A  ;  »aA  C  -  A  =  0. 

t  The  firal  atatement  of  tbu  imiurUuit  fwl  uuat  In  credited  ti> 
I*.  Ginolt  "Sur  la  couunutatiuo  dntio  )m  rh  nuoua  ii  I'uuxuil  I'uutiau." 
ihiKidelkSoc.  lDt«ni«t4oaa)e<l(»  Kltctiu  .nn  .<ir«v  4.1896,  Vol.  XV„  p.l8S. 

SIb  Uut  e^iuatian  r^tb*  totiU  number  ot  inouctorii  ou  ttui  artuuuiii!, 
Vt'the  ausalNr  e(  ooatmuuinr  Motun,  sotlM  tuiiBber  g|  pain  of  polM, 
■ad<>idwlsiigtlief  r 
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wImm  k  IB  ^  oonalut  d^mdin^  upon  lh«  nlatin  arnage- 
mmt  of  iriiM  whiob  ue  andewoms  ooumatatioii.  wui  upoo 
the  penneatwe  trhieli  nmouMa  ttkMB  u  alitetad  bj  the 
quMtioD  of  whsllnr  thaj  h«  iroaiid«o  tin  iniAm  of  •  imootb 

ar;  ■  1'  c^r  are  emb«a(]Mt  in  the  dota  ot  ft  taottltJ  «QC%  ftud 
bj  I'uc  biitvpe  of  the  intorpolar  gap  wilhin  iridob  eommiitaitioii 
it  to  b»  «liM«d.  The  variation  thut  may  be  obtained  in  the 
Tain*  of  A  ia  iian  not  discnssed.  The  time  of  short  circuit  if 
>  ii  not  multiplo-waund  ia 


vLere  Kj  is  the  resistance  of  the  Irusb  i-i)ni  i(  i  I'er  unit  if 
fiurfacA.  R=  the  width  of  ft  Beotor,  and  h^  and  h  are  the 
dimcnHoiH  <-!  thm  limahaa  pftEftUftl  wid  9i        »iiel«a  to  the 

axiji  ol  ruUilioD. 


Hence 


n,T   «0.10».f,  .N,.R. 


should  be    0,  and  the  higher  the  npeed  the  mare 
i  onltttoB,  afttw  tiio  maohiiie  is 


is  to  be  greater  (baa  1,  from  which  the  advaatage  of  making 
as  large  as  possible  for  a  given  value  of  t  is  obvioua,  aa 
also  the  disadvantage  of  a  toothed  armature  owing  to  the 
ioenMed  valne  of  it.i  k.  The  difticnlty  of  eecaring  sparkleas 
OoUaetion  ill  low-voltage  dynamos  for  electrolytic  work 
fMibtbly  lien  in  the  fact  that  their  very  large  cunrentB 
neceseitato  the  amplojiuant  of  copper  bniabeg  of  laig*  &re« 
and  of  very  luw  woiataiMa.  and  with  theae  BT^  ia  laaa  than 
or  bat  little  mon  than  1.  In  aaoh  oaaan  a  givan  bnuh 
aml$M~hk,  hvag  naeovaiy  to  oellaot  tbo  ooifont,  it  wndd 
appear  adviaabh  to  make  t,  null,  w,  in  otbar  nocda,  to 
«mploy  a  oommntator  of  laqm  diamator  widi  broad  bndias 
bauiag  on  oaetoll  M  irtde  OO  pOHiUe,  rather  than  to  make 
Um  Irngih  of  flu  fararii  nzfaaa  at  right  angleo  to  the 
diraetion  of  rotation  gtoal.  Ai»  mutter  of  fiMt,  with  copper 
bmshea  R|T/L  h  very  freqiMndy  less  than  1,  and  rc^lianee 
iiiu.>)l  then  be  [>t.n^  1  ii]!  la  rijii J  rivo  i.f  nni'^'aiice  of  the 
brushes  when  even  a  tttuall  aruoitut  of  sparking  takes  place- 
snail  aa  posalUa^Takiair  ^  aaoond  point, 

it  ifl  evident  that  iftlir  rr  l  oany  slif;hi  Ji  ■ -ymuii.^try  b*  tive>  n  tho 
varioos  ooilR  of  tlu!  urmaturB  in  either  angular  po^tition, 
inductance,  or  ri  n^t  iin'.  mnd  T,i:ch  iini=t  m  practice  occur),  it 
will  be  las.M  likely  ut  produce  ^parking  the  more  gradual  the 
transition  at  the  last  moment  from  the  varving  to  the  steady 
8tat«L    Tbo  most  favourablo  conflition  iroum  therefore  bo  th;it 

(s)t=T 

nndand  laaa  aanaithm  by  ita 

On  the  Qthcv  band,  thia  oondilion  iaa\  .iu[  ly  giuib  a  large 
an^e  of  lead  or  aneh  a  bigfa  cunot-dBoaity  at  aotna  other 
period,  that  it  becomes  impraeticable  to  aeenra  it.  We 
can,  however,  be  certain  of  one  fact,  viz.,  that  a  carve  which 
ia  throughout  coavex  is  worse  than  a  straight  line  on  both 
scores — not  only  will  thi'  machine  be  sensitive  ;o  any  i"ltght 
JlfFirenccs  between  the  ecvural  talk,  Lut  the  currum-dciisity  is 
higher  tiiaii  tlio  iioriiml.  Suppose,  tbt  rifun',  that  a  given 
dyuaojo  lias  ;o  run  with  a  very  small  fDifle  i.f  load,  sncij  aa 
Odeg,,  and  the  curve  of  change  has  been  fDuini  to  lie  e  jiuflx, 
experience  nm<^t  then  decide  whether  tlie  aliuoniuil  c  .irent- 
density  ttr  tbo  abruptness  nf  the'  final  trun-itmu  are  -nlVitient 
to  cause  Kpirkin;:.  If  they  are,  two  courses  are  oi^m,  viz., 
cither  (I;  iiioi  u-c  the  total  resistance  R  =  r  +  2r^  or  (2) 
increase  tlii;  brui^b  contnct-resi^tanoe  bo  as  to  obtain  a  niorv 
nearly  liiicnr  C'  inge.  We  are  thus  brought  to  tho  OOOaidera- 
tion  of  the  third  coD<Htion  enumerated  above. 

(3)  High  Bmah-Contact  Resistance.— An  inoreaaad  R  is 
11^1110117  iMst  (^btainod  bj  tho  adoptioa  of  taigh-ndatonco  eom* 
mutotor  oonnvctotti,  and  an  boioaaa  of  nntil  B  baa  donUe 
Ite  oriKii  al  Tttlue  may  aoaily  ateaightott  tt»  onxvoi  At  a  still 
higher  Mp«^,  whan  tho  enrve  ia  atlD  mon  oonrax,  donbUng 
tha  laabtancc  actoallv  rodnees  the  required  angle  of  lead. 
Thia  third  odvontago  nowaver  only  comes  into  play  at  very 
high  ep<<  il-,  V  I  li  ure  out  of  the  range  of  prat  tici ,  anil  i  inimt 
thercfoib  be  cl  i.uied.  iiut  if  tho  higher-resistance  commutator  I 
«onnaeton  b<^  now  tried  with  an  avango  valae  isc  tba  anglo  i 


of  load  naeb  aa  lOdaR,  tbagr  will  be  Cauad  of  llttto  osa,  whilo, 
lastly,  if  tho  oomat-oitm  ia  aliaadj  oonoai*  aa  at  lowor 
apoada.  tbqr  aaa  poaitinly  diaadfantagoona,  ainao  Ih^  totoriin* 
irilfa  the  wmnil  eanent-daBaitr,  and  oaa  onty  ha  naalbl  if 
Ote  enrr«it  ia  oTsr-ravaraad,  ThttB  ttav  «(•  only  to  hi 
recommended  when  the  poattion  of  tba  anidiao  bia  to  bo 
considerably  behind  or  ahead  of  thaoortoet  poution,  in  whiob 
ca.se  they  will  chock  the  production  of  large  short-circuit 
currents. 

Better  result n  arc  oblniue'l  frop.i  thi  secaod  remedy,  which 
resolv.  :<  itself  in  practice  iiitu  the  omploymcnt  of  cirlou 
«.s  tlie  material  uf  the  Irmho^.  \Vlii'lhnr  the  curv,!  of  chaaxu 
;.-i  (Mnciive  or  onvev.  tliey  al\MiM;  itmre  r>r  If  i .  straighten  it. 
Tlju  distniction  b<  twi-en  re^i.^tance  in  the  br;nl»  Contact  and 
resistance  in  tho  cdiumutatur  c<imiector:<  iiei  in  the  fact  that 
the  former  varies  aiu^r  a  luu  ir  la  v.  wLile  tliu  latter  i»  &ff^l : 
hence  the  former  pntducoi)  th»3  re<ii;ireil  et-,  i-t  in  o\acl  prnp.>r- 
tioi)  to  the  need  for  it.  Iteing  nuu  luetallic  the  ci^rL^iu  brash 
posaeasea  the  power  of  deadening  the  etfect  on  ihi  <  mimutator 
if  sparking  does  take  place,  since  there  can  ba  no  fu^im 
or  welding  of  tlie  two  touching  surfaces.  Kven,  however, 
with  cartKin  brualies  it  i?<  not  possible  to  employ  a  very  lii«b 
current  density ;  not  only  would  the  normal  loaa  of  volta  m 
large,  but  disintegration  of  tho  carbon  is  sat  up,  ao  that  the 
contact  surface  becomes  eaten  away.  If  the  very  high  current- 
density  is  looalisod  in  one  part  of  the  brii.sh,  t.^.,  aocun*  in  tlte 
brash  tip  or  heel,  then  thia  part  becomes  red-liot,  and  ita 
faaiatomo  aotoally  falla.  The  oqnaliaiBg  action  of  the 
oontaat^na  la  tbon  dolaaUd,  and  iha  oacbon  brush  may  be 
ngardod  aa  having  iiiled  to  oarva  tho  pttrpoao  tor  whuui  it 
waa  tailrodaoad.  Tho  two  oonaidacBtioni  of  a  taaoooaUo 
loaa  of  volts  and  aimtdaiMO  ti  OMb  a  high  danaHy  aa  mag 
seriously  heat  the  bnub  ban  lad  ia  f  nUMO  to  flw  adopUon 
of  a  normal  ourrent-dentity  not  awaoding  tome  amperaa 
p«r  s<]uare  inch.  If  the  contaot  roaiatanoa  of  earbon  is  taken  aa 
I't  times  tl'.iit  of  copper  brushes  aud  the  necoasacy  surface 
to  collect  thu  cuiTtiut  be  live  tiroes  that  of  copper,  the  R, 
of  the  carbon  bmshos  is  three  times  that  of  the  copper,  and 
this  figure  may  be  taJien  as  a  rough  meoKure  of  the  extent  to 
whinh  tbo  anpwiority  of  tho  tormv  aaa  ba  ntf*^"" '  


IHB  GOMHBBOUUi  BLB0TB0LTII8  OP  WITUL 


A  highly  interesting  Papar  on  thia  subject  has  been  prepared 
by  M.  niiffa,  whose  results  have  recently  been  published. 
Tlie  elc-ctri (lysis  nf  wat,  r,  ih  iii_-h  simple  enough  in  the  labors- 
toi-y,  iirfieiii:.  cerum  ilitVicullies  when  carried  out  on  an 
industrial  hciile.  It  is  necc-  ary  in  the  first  pUc^"  to  nvoid 
mixtiM'ti  of  the  oxygen  and  iiyilnK-i'ii  u':'.en  olt'  at  the  two 
electrodes.  Tho  introduction  of  a  liianlirai'm  fcji-  thi^  jnirpojo 
so  increases  the  reMwtance  of  the  cell  that  the  eliieiency  of  the 
appar  itii5  is  scriou^ily  reducefl  T  ikinjf  the  critic-il  pre.^-sure 
necessary  for  the  liecoiiipcnitiou  of  wivter  at  l  it*  volta,  it 
follows  that  when,  on  account  of  the  ili:iphriif.'ii:,  volt_-i  are 
requisitp,  the  energy  ellicicticy  ieven  with  theocetic&l 
current  etTiL-ioncy j  f.ill.-i  t^i  'J.J  [H^r  ecut.  A  more  eco- 
nomical procedure  is  to  me  metallic  iKipta.  These  separate 
the  two  gases  perfectly,  and  act  as  intermediate  electrodes. 
The  drop  of  voltuge  from  the  anode  to  one  side  of  the  septum 
is  insufficient  to  decompose  water  and  the  drop  of  voltago 
from  the  other  aide  of  the  septuiu  to  the  cathode  is  likewiao 
insuflicient.  Thoreforo,  no  liberation  of  the  products  of 
eloclroly»ia  occurs  at  eitlicr  Hurfaee  of  the  metallic  aeptuUi 
but  is  coniined  to  the  electrodes  proper.  It  is  obvious  that  if 
by  Boma  aooident  the  voltage  ri.'tos  there  is  a  risk  of  tho 
aaptnm  aoting  as  an  electrode,  and  the  products  of  electrol^rifl 
baoomo  mia^cd.  It  haa  bam  foimd  that  ia  jpaetioe  oon 
oleotrodfla  in  aa  alkaltoa  faalli  an  noat  oouTamont ;  oawtio 
scxla-  prefemUe  to  eanctio  fotodt  on  aeaomt  of  ita 
choapnegs ;  it  ia  osed  «a  «  14  par  cant  aglntion.  A  difBopI^ 
in  working  may  be  caoaed  Of  tbo  dapoaKioo  of  «  lajfW 
of  alkaline  carbonate  on  the  eleotrodea  dno  to  tho 
abiKirption  by  the  electrolyte  of  CO,  from  the  air. 
This  is  avoided  by  covering  tbo  ai^ue  ous  Uquid  with  a  film  of 
minoialoil.  Aprapoaof thia.itiaiDtaNBtiagtonotothattho 
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jwow  mMiw Mtim ia  «fl(nd«d  bj  »iUm  of  nim  vnoox, 
«Uah  oMdu  iilMa  a«  tanfMidan  of  dMdMti^ 
high.  When ,  however,  it  oopi  to  KfO.  ot  xotHat,  ahMXftioa 
of  CO,  tekes  place  rapidly. 

One  of  the  chief  usos  to  which  tho  eleclrolysiH  of  water 
can  be  ttdopt<j4  ia  tLn  preparation  yf  hydroijen  for  balloons. 
For  military  purposes  it  is  essential  that  the  ^ns  shall  he 
appTOximatflly  pnr<>  so  as  to  n^uce  the  si/.*i  of  tliO  balloon 
needed  to  lift  w  f^ivcn  wc'i|E;ht  and  to  diminish  tho  number  of 
cylinders  of  gas  r«<^uirt'<l  to  intlute  tlic  hAlloon.  T\w  hydrogen 
obtained  by  the  action  of  sulphuric  acid  on  iron  woiffhs 
nearly  twice  as  mncli  as  does  pure  hydrogen,  yi/.., 
I(X)  ^nunes  per  eabio  metro  instead  of  HO  gnunmos; 
ele«trolytic  hytlrogen  may  bo  obtained  in  ordinary  working 
weighing  not  more  than  107  grammes  per  cubic  metre.  To 
clootrolyse  mtor  on  a  lugo  scale,  taking  oacnut  from  a 
distant  water  poiper,  U  ia  gnerally  neflanaiy  to  conTtrt  an 
kltaiittiiDg  eunmt  into  a  ODi-dinotion  oaimit.  Motor 
tnuufonnert  are  piafarable  to  any  aleetrolytJo  oosdiiaction 
dovloa^  bcotaao  Umm  ktleejliU  •  ooiMint  vlmt  amn  pMo- 
nn  ia  Imilt  im  <if  » iM0wn  Wow  Hid  >  pramn 
wfaicb  is  criilou.  That  vUdkkbalovdowBolidBM  for  dee- 
troly«is;  that  iHuehiiilKwi  ilmtiuye  tlia  proper  ftmation  ot the 
tntenacdiate  eoadaotiag  di^hmgnu  and  yields  mixed  gases. 

There  are  nnmerous  neat  little  devices  sorvmg  to  make  the 
nimniig  of  llii<  installation  smooth  and  certain.  Thus  tho 
specific  gravity  of  tlw  gases  ia  nioasurcJ  by  aji  uistrument 
designed  by  Uaseani,  eonsifting  of  a  gasholder  which  delivers 
the  gas  at  a  fixed  preasure  throagh  a  standard  orifice.  The 
rate  of  llow  in  proportional  to  the  square  root  of  tho  density 
and  thtTcLiy  afforJa  a  U3ca5urcinent  of  the  quality  of  the  gas. 
The  apparatus  is  rendered  practically  automatic  by  an  clcc- 
Ififal  arraugeiiiect  which  ripislfrs  the  time  oeeiipied  by  tlu> 
tt^inx  of  the  ^nf.  Tho  purity  of  the  hydrogen  is  also  con- 
trolled by  passing  it  over  heated  spongy  plalinmn,  which 
deterroineg  an  explosion  if  a  notable  quantity  of  oxygon  is 
present.  When  especially  pure  gases  are  needed  the  crude 
products  from  the  voUnietor  can  be  purified  by  passage  through 
a  red  hot  tube  and  ooodeneation  of  the  water  formeu  from  the 
Boipltts  O  or  H  (as  the  case  may  be). 

Tliere  is  •  vovka  at  Boom  for  the  elcettoljrtia  of  water 
wliieli  ia  oapaUc  of  pradnoiiig  0-066  cnfaia  autre  of  hydrogen 
parhowa'poiwliour ;  a  faetoirjatBraaiela  taaau  oal  0*13  aobic 
metia  tot  tiia  aame  cxpemlitara  af  aaeigy.  At  Baa)e,ivlHm  the 
icllo«att'jaaraaiti96*0ufr.»tkaooitof  1  cubic  metre  of  fayaro 

£n  and  j[anbifl  metre  of  ox^ea  h  iOe.,  neglecting  interest  and 
preoiation  on  plant.   The  capital  cost  of  an  installation  of 
lOO  II. e.,  taking  its  current  from  a  central  station,  is  llO.OOOfr. 

Possible  applications  of  the  prodncta  of  the  electrolysis  of 
wat4»r  aro  nuiniTotiH.  In  particular  it  is  well  adapted  for 
oxyhydi'ogcD  blow|iipc  work,  which  has  now  various  industrial 
uHii!.  Thu  autogenous  sHilJoriug  of  thfi  (■leetrodes  of  acQuma- 
latorB  and.  indeed,  of  lead  >.,'enera11y ;  tho  autogenous  soldering 
of  alumioiuni,  which  can  bo  conducted  in  a  redueiog  atmo- 
mlnre  by  using  a  largepeaportion  of  hydrogen  in  1h»  blowpipe 
liaan.  are  inHteaoea. 

Si  ia  etated  that  aluminium  snrfaces  can  be  ran  together 
cafil^  as  ordinaiy  tinned  gooda.  Water*tabe  boilers  can  be 
repaired  in  Mta  hj  Bieaaa  M  Hm  rnqrhydfogen  hkwpipe,  and 
trolley  wires  are  eqaaUy  anMBable  to  ttiia  form  of  looalised 
lieating.  For  military  M)l«on0>  electioiytio  hydrogen  is  indis- 
f*"*"*,  and  it  is  not  too  mnah  to  Uf  that  the  chemical 
ptoceaa  tor  prodooing  the  gas  is  dbsidato  nr  titia  pnrpoee.  A 
alagnlardanat  of  tUa  pure  hydrogen  ilea  to  the  fast  that  it 
Is  odonrlees,  and  theruore  do«e  not  advertise  a  leak :  the 
addition  of  mercaptan  remedies  this  defect.  The  cost  of 
osyhydrogen  lighting  i<?  uot  exceasive,  and  indeed  compares 
favourably  with  i  'nr  ystcms  usinc  comprested  gas.  Tlie 
true  oijliydrogt  u  l.gi^L  ii.ay  bft  ustd,  but  the  pr<jvision  of  ;i 
refractory  material  to  he  hei\tcd  is  ^difliculty ;  hydrogen  may 
hti  burned  beneath  a  VVelsbach  mantle;  oxygen  may  bo 
oarbnretted  with  petrol,  and  Imnad  m  an  oidtoaiy  aawl-jet 
homer. 

Tho  application  of  electrolytic  oxygen  and  hydrogen  for 
beating  glass  farnaces  gives  promise  of  sooceas;  for  those 
h^  tampwatnia  soozois  of  neat  that  an  ondinadly  too 


expensive  begin  to  oompato  aaaaBSBto%  with  aaoia  ordinaiy 
anthods  of  beating.  It  ia  avan  augaalid  tliait  aaldnm  «av- 
lidamay  be  pieptuvd— and  ecotioaaMally jMpani— Iqrvaa  of 
the  oxyhydrogen  blowpipe,  bat  asMBtto  HUBfraporitlaB  BHSl 
wait  on  experiment.  The  whole  PaoB  is  totSSastittg  and 
suggestive  and  may  usefully  serve  to  direet  attontioB  to  one 
of  tho  minor  branches  of  electroclicmislry  whkll  fHWSOto 
uonsiderablti  possibilitieH  of  development. 


PHYBtCAL  SOCIETY. 


At  an  ordinary  meeting  held  October  28,  1£K«J,  Dr.  0.  J.  L>>dgb, 
Freaident,  in  the  cluir, 

Tlie  CiuiBMAK  read  a  letter  froui  Prof.  Cleveland  Abhe.  of  the 
UailedStatra  Osaitaad  Oeodelic  .Survev,  stating  that  the  kmMt 
ll^mtBur  ftniw  weald  be  sent  rrgulariy  to  any  memher  of  (be 
t>liy»ical  Society  exprpjwlng  a  wi^h  to  receive  it  On  the  other  hand 
thti  Chief  of  t^e  Weather  lliirean  wniild.  at  any  time,  he  glad  to 
receive  commanicationii  rt-ferrin;(  to  the  pbyme  of  the  .itniosidieie> 

Dr.  8iiKLi\jaD  BinwKi.L  then  exhibited  eoaie 

Experiments  Illastrating  Phenomena  of  Vision. 
The  flr«t  pheDonieaon  illuitratcd  «r>u  that  known  aa  "Keeumnt 
ViaioD."  A  vacnain  tnbe  illnminated  by  an  induction  coil,  wa«  made 
to  rotate  about  a  hotixontal  axi«,  and  was  seen  to  be  foUuwod  at  an 
jmpJrt  of  aliont  lOdrc.  by  a  feebly  Inniinou*  reprodnction  of  iteelf. 
A  ppiit  iif  wliite  light,  projevted  a  screen,  ami  caueol 

to  rni've  sl[)\>l\  in  a  eirciilar  pati),  wit--  alio  followed  by  a 
lesi   lumiri^MH   spot.    Tin'   wim.'  t   wn--    >liown  by 

green  aud  yellow  li^hl,  but  in  tliA  emu  of  rea  H{j;ht  no 
t;liosi  vaa  vuibla.  The  phenomena  of  recurrent  vision  are  dae 
piincipally,  if  not  entirely,  to  the  action  of  violet  nerve 
librca.  The  next  uxperini 'nt>  related  to  the  nnn-acbromatisoi 
f>f  the  eye.  The  lonses  oi  the  eve  do  not  con-ititnte  an  achromatic 
<:  iiiKiaauon,  ilthnugh  under  ordinary  conditions  a  bright  object  ia 
nu;  iiinuuntl'd  by  fringes  of  colour.  The  efleeti  of  chromatic 
aberration  aiv  diFf^uiMid  by  the  InnHr;r;n-  hj/c  which  rorround*  the 
ob)t'cl,  produced  by  a  dcfett  iii  tiic  K  i^iiivitd  Jiii  (  pii^  ,d  instrn- 
mcot.  A  sijt-raywl  «lar,  fiiriijvd  liv  mltni^'  Ji  linle  in  ivu  oparjua 
fcrcen,  wa«  illun.iijiilv'd  ly  a  f;iii.:L-i:i,iv._rc'd  cij!id'jii!i'i  cniilainiDC  an 
iucandiMCcnt  lamp.  Tli«  »Luc  wiu  iairly  €k.uly  dutined,  and  toere 
were  no  friogas.  Moce  attentive  obwr^atioa  shovrud  a  luminoutbase. 
This  haze  is  ibnuod  in  coaw<|ucnce  uf  the  cellolar  stnictars  of  the 
eye^  aud  the  biightast  rays— omnga.  yellow,  ead  gMan->sn  ehlelly 
imtnimentsi  ia  IbnniDgit  If  Ihaefeve  these  nys  are obttanielad  the 
condition*  art  more  favourable  for  tlie  '>biKrvatiou  of  chroniatio 
aburrati>>n.  The  ray'*  were  con*e<iuent]y  cut  oil'  by  niean«  of  coloiiiol 
^•1ivs^e«  and  the  $>>'iiero>!  hue  ol  the  star  waa  porale:  to  some  it 
iil  jie  tred  bonler*d  with  .l^ixk  blat^  wUle to  othuf  (kag^j^rted)  it 

a|i)n-nri'il  bordi'rwl  wi'.li  red. 

Two  ulilr.iit;  TKiiclies,  one  rvd  an  I  the  other  blue-violet,  an<l  of 
App[i.>3.uu<itely  tMft  sAUiu  iut«iiaiiy,  were  then  produced,  tide  by  aido, 
upon  a  screen.  An  obeerver  with  very  good  cye-aight  wa^  able  at  a 
distance  of  lutt.  to  fociu  the  patches  alternately  with  perfect  distinct* 

wlui  m'aelitMU^^ 

Dr.  BidwcH  then  showed  soaa  untem  slide*,  ninsDatiiig  the 
eovplex  form  seen  when  viewing  a  tniall  liiminoiiB  apot  tbf0^(h  a 

^^uz'^-covercd  lens  ph^ed  so  as  not  to  be  in  vxnct  focua. 

Some  experiiiientB  were  performed  illuMratint;  thi  ]iriiicifilij  uf 
lb"  colour  toR.  When  a  l<right  iinT»e  h  formcl  on  Ihu  rvtina 
iifl.'r  .1  J  t-riod  of  dmkri'ji-.''  it  In-,  i:i  utral.  a  ii-.l  (g  irder 
wliith  U-ti  tot  a  fracliuu  <i\  a  «i:  •tul.  A  dunk  juktcb  lauddenly 
f(iiii,ijil  on  .1  brt;,4it  i'lT'uuid  iia-  :i  tduB  l>order  which  laatt 
for  a  ainntar  time.  These  oflTects  were  attribnled  by  Dr.  Bid- 
well  to  a  ayinpalbstie  action  of  the  nd  acrta  JUms. 
>Mi«n  the  Tarioos  nerve  SbMn  occupying  a  linuted  portioa  ef  the 
retina  are  stimulated  by  ordinary  white  or  yellow  light  the  ISMse* 
diiitely  surroiindilic  red  nerve  fibres  are  for  a  Khort  period  excltsd 
sympathcticidly,  wliile  tlic  violet  or  blue-aiid  fibres  are  not  m 
excit«il,  or  in  a  much  less  degree.  Aj;ain,  when  lij;hl  in  snddcaly 
i  Ht  off  fr^'m  n  putflt  ill  fi  1iri;ht  fifM  xhm  oi-rnr*  a  sympathetic 
in.>K;n»t1  i .  ■•  rciictiMii  In  liu-  red  I'llin-*  juai.  niiUuli-  liie  darkened  patch, 
in  virt;;i-  of  whh  li  they  ii-.L-t  f  ir  i  inutueni  to  rtepoud  to  the 
luniiiiii  H  stuiinln-  ;  ■Ju-  p'reiin  ainl  violet  libres,  by  continuing  to 
r,  -jBjU'l  unniieniipk'dlv,  jjivs;  runs  tr>  ibe  seiiMtion  uf  a  blue  bonier. 
i;y  a  simple  experiment  it  was  »hown  that  the  explanation  of  the 
oidonr-top  rlcpei^ling  upon  chwgea  ia  the  eonvexity  of  the  eye  and 
nnn-achromniiKm  wa!)  nntenabltk  By  the  use  of  a  otron^;  lii^ht  it  is 
p.p«ible  t.>  >;el  nejjative  afler-ims)^  after  looking-  at  a  lirightly- 
culoured  object  These  images  ari>  i-nmp1imeutary  in  colour  to  the 
object, aud  are  formed  even  it  the  I  '  j  t  i-  -,»nly  viewed  for  a  fraction 
of  a  aeeond.  Bv  means  of  proper  illuutuation  mai  a  disc  relattiig  at 
Ae proper  speed  a  ltd  waftrwai  so  anasged  fbal,«ponloekhigetit|. 
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it  WM  inpciriUi  to  Noc)^  Otvtiw  llMU.1nt  oify  th* 


hltolMki 
tl  m 


ImIUm 


The  CHAIltMASr  M|iiMiia  Ut 
it  WM  poMibla  to  ns  tin  aigath* 

object  IimU. 

Vrat.  a.  !'.  THi  tMl'Si  'N  wi-l  tbi^"-  cxiwrimctilt  tbrew  a  Joutjt  on  lome 
ol  ttw  aoM|>t«d  uuiioua  kUiut  tlte  iiruportkn  of  the  tjt.    Dr.  BidweU  Mka 

«•  to  bilim  tint  tk«  mUoit  hw  ■  dm  to  »  etHafar  MnMlm  to  th» 
It  tt<M  MMh  *  •lnK%ii«,iMn  ft  ba  olweivtrt  with  a  mlerMeopak  and  do 

ita  meatiM  eorre«iion<l  hi  iiu«giiitud«  with  th  '"*  ncivMirT  t->  produn  the 
effect*  T  By  <li[niui«hiuK  the  mm  of  the  punil  thr-  i  .  ..  ji  UmiaUlied  uiil 
th«  »h»r|>ii''»i  of  the  iuiit^e  ii  inrmwl,  Th"  ctir- 1»  $rtin  to  be  due  to 
eiriUnkrjr  aUTnitioa.  Truf.  Thouipenii  uid  that  the  KbraOMtiim  of  the 
me  wu  nioiplv  ahuwu  by  mveritig  half  tin*  object  kImm  of  a  teleacopn  and 
viewing  a  bricht  objwl  with  it.  The  oljovt  then  »»>ein«  IxmWed  with 
coloured  frinxm. 

Mr.  T.  H.  lil.AKKSI.KV,  rrffrrin.'  to  .-ainur  fAi^hn  uv.1  t.y 
Dr.  Uidwell,  |inin)»-ii  •>u'.  Lhul  al■.lKm^■h  ih*  i<»ltliC'«  viii<>  1 1.»  wnr  ili-t»ii'  e 
from  tb«  lom  }'•(  tbe;  dtd  nut  poaaeae  ttie  wiue  magiiific»tioo.  Tb«  lut 
HaiMiit  ifava  dU  Mraar  «Mi  th*  ihaaty  «l  pviiilMM  ol  vnion 
bKMNthaeiNM  batWMa  tM  objtet  «ad  tto  mrtiw  ttttt  him  wia 
eridently  not  itiaminated. 

Mr.  A.  l>.  TH'iTTEK  aakcl  if  re.l  And  gnMa  vara  the  anl/eoloanwhleh 

^•ave  coiuplimeQtary  ae(;«tjT«  aftcT-tDBicn. 
Dr.  UII  >\VKLI.,  io  reply,  arid  tiw  aflack 

It'U^jLl.  a(  ihe  apecttum. 

A  Taper 

"On  the  Concentration  at  the  Electrodes  in  a  Solution,  with 
Special  EeforencQ  to  the  Liberation  of  Hydrogen  hy  Elcc- 
trolysie  of  a  Uixtnre  of  Copper  Solplutte  and  Solphurlc 
Acid  " 

was  read  by  Iir.  II.  J.  S.  S.vNiv  In  this  Paper  an  frguation  haa  been 
derived  for  calculatic.^  the  concvntratiun  at  the  elvctirxlc  of  afolution 
of  a  sinRle  salt,  from  which        mclal  i*  dcjiM-iliHi  under  the 

coiiditiuns  (1)  that  the  .•arliitiiHi  ii  cuuliviiii-i  in  it  cjliii'lrieiil  I'ejsel 
bounded  by  the  flei^triHlti<,  (aj  tlml  im  ci>ii\cction  currtnta  occur, 
and  (3)  that  thi>  dilTii»!.  ii  <•!  the  .lalt  obf-yit  Fick'a  law.i  and  iti  traiic- 
port  valn«a  are  constant.  TbU  iortnula  can  bi-  made  the  basia  fur 
roughly  detowwhtogJiffnawB  CTeflkieBto  In  thecaeeef  raiztarctit 
is  possible  to  snfira  at  limila  for  the  conoentratioa ;  and  it  Ihm  been 
eKpetimentallr  proved  that  hydrogen  alwayiappean  at  the  eleclnxleo 
of  an  acid  solution  of  copper  enlphate,  in  whien  no  currenta  of  liquid 
•It  taking  place,  betwci-n  the  lituit«  uf  time  f  >r  the  cimc«ntratiiin  trj 
go  down  to  zero.  The  time  which  it  take*  for  the  liylrxK^n  tu  .ipp<ar 
can  be  calculatod  hum  an  empirical  furrnula,  whicli  simiUr  in 
fonntotht;  (111-  UM-<\  fur  ;i  ciniile  aalt.  The  uri-at  |».\rt  playtil  by 
convection  vurrent--'  in  ili-ti  rniininf,'  the  mlin  ■  f  tlie  two  cunalitucnts 
0Ten  off  at  the  electrodr-  i  f  .in  iii  i.l  Kjiin  r  iiilpliati-  s<ilutii>n,  hit»  been 
Sunrn  by  proTing  expeiimentaliy  ttiat  artilicial  xtiriing  caure^ 
hyiwgm  to  diaap^ar  aUogcthw  io  caeca  when  it  wcold  otherwise 
um  p*eMiiltd  over  M>  per  eent  of  the  cqalvakhta  earryin);  the 
current  from  the  solution  to  the  electrode. 

Tbs  t'HAIRMAN  drew  attentioa  tn  the  fact  that  ii>>  bT'lm)^  wa« 
hlieraled  until  all  the  copper  liiul  gone,  .thiI  aaM  thu  formuli  fi  r  ifie  am- 
(*f  iitnitivm  tniRht  U>  uacd  agiun  in  further  iiiT<>Mtti;at  inn- 

Ur.  DoNN'AN  aikcd  if  the  litne  at  wkiicb  hydixigeo  waa  liberated  had 
bean  taken  a«  the  time  at  wbidi  hydngan  aetiiilb  avdo  itaafipccnaee  in 
the  formal  bubblee,  Of  whathw  any  aUiiii— ce  had  oiaB  —  Je  for  aalamtMo. 

Dr.  .SAND  said  tlM  tiM  1MB  iakaa  np  to  the  Bimmiiaa  c(  hvbUaa. 


A  Paper  by  Dr.  B.  A  LKiFEuyr  on 
"BtoetromotiTa  Force  and ' 
rMVoi^ODed  oatil  the  next  meeiiug^ 
Tm  BKctiag  tkcB  a^jannKl  mtil  nor.  a 


ELECTBICITY  WORKS  ACG0UMT8. 


ftvpply  Workt. 
80  Cur  U  jnoraiHS  buMiiMS  is  eoncerned,  good  progress 
condnnes  to  cluuraetotise  this  tmdertaking.  Tiie  output  for 
1899  eimaded  that  of  tbe  preceding  year  by  M6-8  per  cent., 
while  the  eiiuivulout  lamp  connectlon-i  rose  nearly  2!)  p«r 
cent.  Tbe  loa<l  factor  of  9'47  per  cent,  is  also  a  great 
iinprovi'int.Ql  011  the  values  for  tUa  fMtOC  wilieh  hu  obtuncd 
in  the  last  two  or  tliree  years. 

I'ufortunatoly,  there  ba;  oeenrn'il  a  ilrciile'l  rise  in  the 
coat-f  line  tn  increa.ses  in  tlie  repairs  and  m.iiniu:iiincH  items. 
All  the  other  items  of  cos:  huvti  titlit^r  reimiMie  1  oonscaut  or 
have  ilropp.'J,  aiiJ  without  exception  indicate  excellent  reBultB. 

A3  for  I  lie  repair^!  at  the  station,  this  item  has  advanced 
from  the  very  avernu'fi  figure  of  0  22fHl.  per  unit  it  held  in 
1898  to  0  Id.,  which  is  decidedly  too  high.  The  cause, 
however,  of  the  eonsiderabla  rise  diown  in  the  works  tod 
total  eoots  b  th«  eharga  of  Jtl.fiOO  JibMk  to  fb* 


oikiiMlM«oaali  aadar  distribation  oottiiD  napaot  ttt  csfain 
•al  TCoowalf  of  naim 

Although  aol  atatad  at  neh  in  tha  odiolal  aaooaatib  thto 
sum  appears  to  oorwspoiid  with  tha  41,600  dadoeted  from  Hm 

toul  capital  expenditure  aa  "  ehaiged  to  nvtnna.'  Another 
charge,  this  time  on  the  net  reTaotw  aooonnt  is  one  of  £1,982, 
beint;  one-third  of  the  expaoditore  on  the  extension  of  the 
power  station.   In  our  analysia  we  have  included  this  with 

tlio  siiikinK  fund  chrvrp... 

As^  a  result  of  tiu!  increased  costs  and  slightly  diminished 
receipts  tiio  working  profit  has  fallen  from  h      per  cent,  to 
5  lii:  p«r  cent,  on  the  moan  capital.    As  in  18U8,  ilTOO  wiks 
placed  in  the  sinking  fnnd,  bnttaat  Jiar  iBl,000  fna  alio  pat 
aside  to  a  reserve  fond. 

Ayr  Moaieipal  Elaetrie  Supply  Works. 

The  rcsulto  of  tha  workiag  of  tha  Ajt  ttHdartokiiM  daiiac 
tbe  past  year  are  in  many  respeeta  moat  gratii||ffQff,  It  ii  traa 
that,  aa  the  oltimate  result,  there  was  a  defieit  oi  £999,  bat 
IB  atarage  price  for  supply  of  onlj  2-85d.  per  oait  at  ao  0«t> 
put  of  little  more  than  400,000  imita  for  tha  yaar,  an 
extenuating  eirenmstauosa. 

.Vyr  fui^shsa  aa  tntorasting  comparison  with  Dundee.  In 
both  plaoes  the  ratio  of  the  output  to  the  plant  capacity  is 
high,  but  for  ditT.'rent  rrn.-nn-i.  At  thn  l:u'.<  r  pl.ice  the  valuo 
uf  thit  ratio,  last  year,  was  ■J.^  i'j  per  cent.,  the  lo;il  factor 
being  only  !i  17  per  cent. — pointing  to  the  intluence  of  tho 
battery  in.HtiillGd.  .\t  Ayr  the  units  bDil  p-T  s  c  p.  lamp 
capacity  were  nearly  --,  the  loa;l  fuctor,  li:)w<ver,  being  uo 
than  1!)  [ht  cent.,  owinj^  probably  to  the  liir-^-e  proportion 
({)0-3  per  cent,  of  the  total  ou'.put)  of  ar<'  liglitin^^  carried  on. 

The  cii.U  <h'  et  at  Ayr  last  year  was  very  aatiafictory,  kIiow- 
ing  that  in  every  item  full  advantage  wa.'i  taken  of  the  high 
load  factor  which  prevailed.  Tho  fuel  chargo  is  the  only 
one  which  has  increased  and  looks  high,  but  in  the  oireum* 
stance.t  of  the  coal  trade  this  is  only  natural.  In  any 
ea-e  both  the  aggregate  works  and  total  costs  are  woll 
under  the  values  indicated  by  a  candderation  of  tho  output 
and  load  factor. 

Out  of  the  working  profit  of  £1.765,  £1,SS1  waa  ahsorbad  in 
interest  and  £080  reprasaoted  tha  oontflbatioa  tn  tha 
sinking  fund. 

The  following  is  a  list  of  electric  supply  w  irk  )  tho  accounts 
of  which  h;ive  been  analysed,  together  with  the  dates  oo 
which  stAtemcnts  and  analyses  of  accounts  have  appeared: — 

abOTdMe  (Miinlolp«I)..„..(M.   II.  lano  KlB|ilan.iia-TlMuaas(K«tt.)July  iO.  ISOO 

Ajt  (Muulolpal)   Kept,  tl,  IMS  Luioaat<!r(Manlalpal)  Jan.  U. 

Bath  (Manlcipal)   April  «J.  IWiii  t«wla  (Muald|i«l)...._  Uac.    I.  INMW 

lletflardfliBslelpal)   __..Auii.   }.  i:«  i  Ldcaater  (llanlclpsl)  Jaa.  as.  l:i  o 

B*Uaa« (kwleiiwl)  -luly    it  I  hki  t^ton  (MonlHuil)   Bapi.  a,  t>aM 

BtrmtnctMa  (tv>fnpanj)....it«pt.  lit,  1km  Urarpool  (Maolclpal)  Jane  it.  ISuo 


Blactbum  IMaoldi»l) 
lOaAkpoa)  (Manlclpal)  .. 

Bovnemoiilh  (C<^mi»ajr) 

BuitoalMinil'  ll'Kl)   , 

Bradtord  (M^'ii  il'ill  .... 

Brtfhtoo  (M'-n|.:(piLl|  _.. 

Brtetol  (Mi;i;lrli>»ll   

Pnjnalp)  (K-'  i' ,  ■  June  Ii.  1'* 

HrMini.lMii.i  Ki-inliiBtuoie...  )JI»r.  tS.  !■» 

Kuniia?  (lluiili:lpal)   Mat-  ti, 

ItartoD  npoD  Tnnt  (Maa.)  Aprtl  SI,  1- ' 

liorj  (Municipal)  HefiL  2-.,  iwj 

UaakrtdKitOimpaor)  April  is,  I''< 

caatettiurv  i  Vi!tJoipii) . . .  .iki.   hi,  i  >> 

I,*»<tl«(lliiul.-tp«I)  ..   l>e«.  16.  l^ 

lliaring  <'r:ji»  i 
ehclie*  ^  L 


Jan.  \9,\vtn  I.^>nd**n  M  ompatkr)  .......  Jane   8,  td)R> 

.Del.        Ill  I)  Lon  loielcrrr  (Municipal)  . .Vab.  le,  iwii 

.Aept  I.  I  •  "  llaiicbHtcr  (Manlclpil)  .  .  .H^pi.  U,  I  J»^ 
.Ni>».  U,  IV-i  N«w«aU»»ii'l  Wilr|-l(ri.  j'l.  L     S,  I-SW 

.JiiiK' S^.        f(awcaai)»-uiH>n-T7ii*i;e..», )  u  i.  ii,l'i»> 

.Maj    I,  IJ>)  !<Bwri..rt  («.>n,)(llunlclp«l)  l>ac  1,^,  IrJi 

Auk.  :t.  iw>i  NiirlJiaiiiptoa (Uompaiir)  ..Uek.  >>.  I^r> 

Vurwlcb  (Conapanji)  Not.  17, 

NoiUiK  Uill|C<mipaBr)_..IUr.  I'J,  iwn 

ttii-K'niK  [  MiiKL.-lpal)  SI,  1*X1 

.ii.ih»ii.is!.iu,.'ii,»i)..„....i)«c.   I,  isoa 

Jilutd  (e  .mpanj)   April  it.  1*00 

PuotrpwjIlC'.mpanr)  »rpL  ti,  Ifl> 

rurUnioUlbtUaulcrliial)  Aut;.  IWII 

rr«*i- ii  {e.imikinyl   tsvc.    B.  H.rj 


i:liipaJ),.M»T.    ».  I-rml., 

.Mar,  s^.  Iltailinm 


inijiitiyj  . 


.  .l>-L     I  t.  \  ^:H 


Chaltonham  (Muplclpal)  Not,  I'J,  lvy>  aicjlmuDd  lO^rapanr)  .lun«  ^,  IJUU 

ClMalar(l(aiiicliial).  An;.   3.  Iah  .')aUura(Mauioiinl)  tab.  rs,  Isuo 

CItf  o< Loedoo (Coenpanj) . . .1  uug  Ii.  !'«<- IcarlMroncbtOinpaiij) ....July  U,  lt«i) 
ClarkaDvall  (Compuj)  ....Uaj  18.     <>  Kt.  Helaoa  (tiunlcfaai;      ..Dec.    «,  IMM 

  "  ■'   <tJaaoaa  ai>aUliaU(COk)..r»a,  !«,  logo 

St.  Faaoraa  ( Ymtrf)  June  S,  IITN 

itMOeM  (Uaahripal)   Dm.  U,  lIMa 

D««al>aLr|r  (MnnlclpaQ  Moe.  M,  I8UW  ntoeedltcb  (Veanr)  Oct.  tl,  im» 

IloTar  ((>>ropanj)  AptU  t7,  ISOO  iMtbaagpUwfMaalelpal)  ..Not.  lu,  len 
DaadM  (UuuUpal)  Jaa.  Ii;  mno  Soatkport  lUaaldpal)  Jntj   T,  laas 


CijTi-ntr7(Monlci|ial)  fttt.  B,  IWl)  lU, 

CniTdanliluuiclpal)^  Juljr  M.  iwit  St.  1 

Dwbr (Miuiclpal)  .._„..Jaa.  M,l9<r>  4ImI 

'lUT  (MnnlclpaQ  Moe.  M,  I8UW  1bo4 

((>.ropanj)   AptU  »,  ISOO  ImI 

•  (UuuUpal)  Jaa.  Ii;  inno  Sooi  .      

MmaiCoanaai}  ...Mm   «.  vx»  a«aih  Shielda  (Maiiliifaian..f  T,  IMS 

■BAOiaaBaaQ  ....Vor.  it,  iitw  aiaa(>rd(MiHMpan..,,....aaa  iCMia 

^■aMpel)  ...._»Aas.      iKe  SaaiierlaiMt  (Maalcipal)....fi^  sKlSW 

rolkaatoiw (Cainpanr)  ....Actll  r.  IIXM  ruotna  (ManMpal)   Jane  111  ISIS 

Olaaaoir  (Municipal)  .._.,t<qrt.  14,  IXW  raabriiliia  Walla  (Hub.)  ..8*|i4.  t,  1«JJ 

Oulldliicd  (Oioipaar)  --..Oct.  IS,        WakrttcMdiluoliilpal)  ....Dea.  1,  M] 

EalUai(Hiuilcfp*l)...._...'<>!pc.  21,  \Vf  WalnIK Municipal)  Jnse  tS,  ISJ» 

HaaanMraaltb (Vasiiy)  ...June  SJ,  l>"  WandiworthltkMBpsar)   _M>r  IF,  IflOO 

Hanpataad  (Vntrr)   IKU  IJ,  )  •"  Waatmlutar  (Munlctpal)  ..Mar.  9,11100 

naole7(Mu!il[:li>aI)  July  ::7,         WtiltehiTon  (KaDtolpal)  ..July  U,  IKM 

namj««'.t  I, M^i  1  linl)   OcL  to,  i^'iV  Win.  1i-nt>r(  ..mpanj)  Oc(.  to,  l)>.o 

Ham>w  (Ci --iii-.i  yi   June  Ifl,         Whiilaur  (eU>ulpauy).._....D«o.  Si,  lyJJ 

Haat'Ria  HI.  I>t.,nft«lj(.\l;iii  Mopt^7,  1!^.'  w..kln||  (CompAnyJ   .Dec.  Si.  Initj 

UoTa  {i^om^nj]    .luly  *<■,         WolrBrluunptaa(Kanloipal) JQty  ^7, 

nnddanOalil  (MtuUclpal)  _Ai.,;  17,  I>'   Wixilwloh  (Compaay)  .....Jan.  u,  1h:>j 


uigiiiztxi  by  Google 
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i/ndtrtaUng  WorluA  >y___^._. 
Z>aU  »/  Carincneentnt  if  Aiq>]rff . 

fliiit/  Migiiteer  .  —  ^wm^m 


I  March,  1S9J. 

I  i  wii  ^  cHMjlKiiinu-  curr'-ut,  wiUi  battetica, 

VV,  H.  Tiiic-i,.:e. 


TEAR  ENMB 


QUANTlTIJia— 

„  >OL0(T0«it) 

I,  told  to  contaii 

„  told  for  public  I 

„  n««d  on  worki 

mnn  mld  m  s  o.p.  laid  oapaott 

KMriiBOm  lupjily  d«n»nd«d 
Kuiuber  of  poblic  '"TiUf^j^^^^iM 


Kuiuber  of  c<jDiumert 

■'■■■*'        t  ,  I  ,if"-  In  R..»>,p.  Uapl 


OAFITAL- 

mni 


L:iiia  (liKiltilliv 
WMX) 


BSCBtTKD  (IWn 

SI:»r«._.   

AQTBORIsm  BUT  HOT  TBT  UOSITMD  (T0T4L)  . 
Shara  (m>(»n*d)  — 

UtPAID  (TOTAI.)  

uacKVE  OR  BiNKiKa  itrnt  

asraiouTioH  fukd  


451.912 

J7,UIB 
J  kiJiiwiktui 

Am 


DBA  a, 


AYR. 

Ayr  C<ir|«-,r,-itiuii. 
.ImniiLiy.  iy<>_i. 

AtMnutta  ourrwtl  UMMfMOMr  aalMatiilMt 
ArtW  J.FiiI|«r. 


HAT  O.  ISM. 


88,C61 
50,f>17 
286 

8L8S0 

898 


nattt_ 

ir»iD.  

BiUUIOI  OF  CAi 


AL  Accourr. 
BBTENUE- 


>  i>U]>i>ly  ............. 

,1  mrWni,  Ac.  —  — -»«,^^,.,^,.,^__ 

II  iw'olic  lighting  ...«.«»,«»^«„_ 

,1         •»!«  of  Umji*,  fcc,  _________ 

,1         niwiaUtneotu  xmim..  

EZPENDITUBE  OUI  OP  BETENUB— 

TOTAI  OOnS  — w.*."^™— 

WORKS  coan  _^.»»«i«..«...~!IiZlir 

OoWrntuKt  o/ (/<c(rii;ity  ____________ _«_ 

PoBl  (llMuding  c»i-U>ge,  *e.)  _______„" 

Oil,  mat*,  wnter,  »lorM _______ 

R*[iiura  und  malntanMn  M  MtllniaBMtMMB 

/Jiflrifruti',!     -, 'rieitt  ____«tL^_^_  

W»g.-,  ^^^^^JZZZ 

itM*iT»  r«a«w«la  of  nuliu,  *«.______  

HinthHrtiM  


Per  kll<~iritt 

ToUl. 

£9B.C0D 

£141 

£96,000 

66^ 

96.0C0 

41.4G0 

61450 

t.O-7 

6J-300 

886 

50,300 

QR.S 

ft3,,50O 

12.750 

187 

15,750 

m 

13i 

1,630 

1.0(0 

45.103 

GS6 

6-79 

4,736 

21,071 

30-9 

21.438 

i4-a 

19.73'1 

,?,016 

I-''.?. 

5,016 

-5  80 

10.9r76 

■ANAasmV  AID  I 

Royaiiiu  

tUiii,  rale;  Uue$  ____  .  

J(«mcij««iie«<  „__________  _ 

Btitim  

BtotfoiNiy,  *« 


6,774 

4a5 


£3>8D9 
2.460 

648 

42S 

'*  f 

■ji 


U9 

744 

SOS 
482 


tV-r  nnituM, 


31601 

3'S96d. 

02624. 


20241 
l'307d. 

i-i  ■a. 
CrbbU. 
0-I16d. 

0-S%d. 

^'-.V,.,!  J. 

0717d. 

0-26i,.,I. 
DCM.l, 


£G3i0 

4697 

l.,Vli 

660 

m 

1  bOO 
,'  i 

1  (5a;j 


1 't 


Per  kl|.-.irtii 
onpoHtf, 

£138  ~ 

lie 
887 

SS-7 
726 


7J-6 

2-35 
1  44 

729 
6-84 

55-3 

15« 


3«i,7« 
21)7,420 

u.'i,u.yj 
153 

illO  luWmtU 
73  «rc,66 16r.n.  Blow 
301 

12,645 

625 


J'59.3,5.'D 

425639 

ii:,o:o 
218 

Siob  kiltnntu 
89ii«ktl7ne.&aliiir 
356 

!7<*12 
19,500 
625 


nVAHOUL  RESTTLTS-^ 
VOKinro  mom  for  tba*  

Sum  caurie.!  tty  rv;n-eci4i.i.ju  Fund  ^  ' 

Bum  carrisd  t/i  flrnerTe  ur  Sinking  Vuni  ^__ 
Net  lutarwit  !it>  Iqroi  (iuol.  I»»beDWr«  ehMMS)fi» 

BILAHCS  TEOM  LAST  ACCOOMT  «i.„_ 

BALAROB  AVAILABLE  PQK  



OBMllAmT  BIVIOXilD  PAID 


 1  £;!.i5<i 


7i.:i,) 


iia^*  yip 

8  m 

! 

7-70*4 


TAOI  OF  TOTAL  008TB  TO  aROBB  RZWimB 

EipentU'.ure  yr.r  lii if.  a»aacil7 

BBVBN0B  PBa  KJLOWATT  OAMORT  ___„„_ 

Ex;-'" r ■  ■  -Try  L  ;•,  l;krn]i  c;;rai,'ity   _____ 

REVC:.-.  L  J  :  1  a  C  P  LAMP  CAPACiTT  

EBnUiUB  PER  g  C  P.  LAMP  CONKBOTKO  

FriMchkisMlfor  Ugktiiig,  pariuit    

FriM<lwn{ad  lor  poww,  p«r  onlt™__.. 

PiHco  chnrKsd  f,jr  puhl'       •  ■ 
DUN  DEE -It  I  n 

fl,m< 


S2  'k 

£5.  llf.  7d. 
£10. 12«.  tOd. 

■•r.  li.ii. 
7.S.  'J Id. 
.53.  1  d. 

•1  ;, :  .  ,t  I. 


•  li/titluj!  ^_  l£t6.  tCu.  |«^.| 


P»—tHiiU 

8'51ll 


1-md. 

0  ,521(1. 
Oil'i.l, 

y  ■■■■;■!. 
C-u;-::;  i. 

OC<X'xl. 
06311 

P'.- ; ;  I. 

0  0  is:. 
ooa;.i. 


£2.711 

i.coo 

3  273 
1.37S 


c-2.j-;  , 


70;;; 

£0,  .-k  10  i. 
£13  K  Od. 
I. 

Si.  -I'd. 
Is.  H  i 

'M,  I       I,  ' 


£16  IC 


I  I 


2.1, 

(.1.,! 

AYR.-I  h 


TnUt. 

Par  kJiDWKtt 

capacity. 

Tolali 

Par  kllnwptt 

£50,000 

(  — 

£80 

en 

:  50,000 
[  17.977 

768 

£00015 
48.377 

(■a 
774 

r  17,s;7 
j  2.023 

76S 
324 

ia,S77 

1623 

77  ;1 

200 

i  

f  2,023 
2725 
}  2,010 

3-24 
32i 

1,<^ 
5.700 

2-eo 
912 
1^ 

I  43,697 

]l  Z 

7tl3 

76-0 

>  6iU 

Lfil2 

JIIIMHb 

Tdlal. 

IwoKiala, 

£8.901 

2,389 

1  1.S2S 
If 
87 

3150d. 

l-3:(.l. 
1  IJiM.!. 

wm. 

£5,200 

im 

144 

2^33  d. 

1 :62i 
l-Wld. 
0«ldL 

f  9891 

2.011 

sllW- 

ia9.i30 

2,610 

rrm. 

0-  7^!7d. 
005.01 
C  J.09,1. 

O'laid. 

com 

001-  O.l. 

3  47 
3'j 
7l9 
ISi 

1 

C  6  0  ,L 
01 

0CL>7  1. 
OOaOi). 

,  ..-,■1,/, 

tii7 

ir,.S 
.Si! 

? : 

1 7\ 

5S0 

0  438d. 

825 

04551 

iii 
i26« 

C  24M, 

»OUNi. 
0-101<l> 

/ 

117  ' 
60 
95 

t77' 

0  ?.3S,i. 
OlOOi. 

mi*. 

£LZ79 

£L7«5 

049 

1.178 

1M2X 

"mo 

1,631 

905% 

67  24 
£4,  .).,  i,:.l. 

£6,  4^.  lid. 

IS.  Cid. 

6,s.  24. 

f   ..  .',,1. 

11,1. 

£8  6^.  5d. 

t,;,l. 

55.  4d. 
53.  9.d. 

■'  1, 

!-  :0  •.T  :\; 

■  '1"  .:'  1 11, 

ll  I"  I, I 


e.  I  T  f  .  ],  I  .fc  T.S  »  t,\ 


911  uf  alictrJcal  litmir  <iaii<>fi. 


rial. 


ItiJitlw  tiij«»«i' r  iK',  ouJII'/ri'll.  a<i 
ivaii  accwiit  Alll  aiul  (ntumnot* 
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c  c^fccfrtcian. 


I  mry  Friday,  rrto*  sixpence  :  Put  Pre*,  Slxptno^I 
Edltorlkl,  PvblUtlog  and  Prlnttnc  Offlc**, 

1,  2  &  3  SALISBURY  COURT,  FLEET  ST.,  LONDON. 
Ttltpkont:  949  Hulburu.  Tiltymvui  "liuktuctiJi  NiW!>i'*i>aB  I>>iiih>x.' 


A9  Etiltm  fvAritoiffv  A4i^jM4M#i  M\ 
liMiU  U  aidmui  to  tU  PubHiktr  "Tni  Ri.imtrt  ak  "  S4iUbmy-<aui, 
l-'tHt-tlTttt,  LotUtm.  t  C.  Cktqtui  anJ  Ucnuy  Or.itrt  tksmU  bt  maM 
ftMUt  to  "Thi  Elkctkician  "  Printimg  and  fulWlMlf  Comfmf, 
LimUM,  ant  U  crouti  "  Couttt  ami  Co." 

Alt  BUtoriallitttri  to  U  aiinuti  to  Tin  Editor. 

dU  ttttm  forinurtien  im  "Tiic  EtacTRiciAM,'  M>  MrttMy  fMlMMfc 
MHSl  U  utamfa*iU  by  tki  mwm  and  aUrm  •/AtarMir«f  mMmmsT 
fHMl  faUk.  No  Hotict  wkatnir  is  laktn  0/  antmfmtmt  commamUatiom. 

"TKB  ElKCnuciAN  "  ii  fMiiAtd  ivtry  Friday  monint,  in  timt  for  Ikt 
wmnk^  matttt.  It  U  on  tal*  at  tkt  rmlwM^  booKttam  thnnftioml  lia 
JBaticm  m  FrUan  wffcf .  mi  am  knHMmit/  M  BwtiiHiri  mad 
StmtMudon:  orilnet/f»mOUPiMbUmgO0tn,a*ataM 

••bwrlptlea  BatM.— The  Rate*  for  SnUeriptiniittn  "Thi  ELBcntiaAH* 
•rc  «  under :—         YiA«      IIalf-Yia»     Qdaktci  )  Po«  free, 
Daltod  ELMTdoa   tta.  M.    ...    ISa.  Sd.    _    Tt.  Od.      }  ptnhle 
PmUI  ITdIm  ...    KM.  M.    ._  Od.    ._    8*.  Od,       I  in  i  lrjinctu 

Stm  Kcl— M  of  "  Tmk  ELictticiAN  "  ti/maunct  in  A  frit  and  OUotur. 


"Tmm  BueniciAN"  »fm  $Mt»ttUmal  adMmlagu  to  Aimtlmt,  IX  b*a 
ftr  tt«  Urpat  oinaUUM  of  *»y  tagiub  B««trloal  p«p«r,  ud 

rtrWIIltM  an  mar  tb*  WorlC    Tkit  tlattmunt  it  gnaranSttd. 
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JUI  IllTBBMATIONAL  TECHMICAL  DICTIOHABT. 

At  «Im  fini  meetioff  of  Om  ImlitatioD  of  miOiuMi 

EDginecn  this  sohIod,  the  Prcgidont,  Sir  William  Whitk, 
road  a  lettor  from  Iho  Vermin  DeuUcher  Ingonieure  on  the 
Buli.rr!  of  :i  proposcil  I'.ngii  li,  I  n  nch,  and  (ierman  technical 
diotuuurjr.   Thia  Aaioeiauon,  which  holdB  %  potition  in 
Ocnuaj  tbamk  egal«Alm(  lo  ti»t  of  tbo  laoUtatioB  of 
CMl  BflgiiiMll  ih  Oiett  Britain,  propome  to  compile  a 
dieliooarjr  of  toehiueal  terms,  and  saggcsto  that  Bcientific 
and  technical  socirtic.H  in  Knglnnd,  tlie  l  iiilcd  States,  and 
France  ibouid  aaaist  by  leleclinK  mtiuibera  who  would  forDish 
gntailoiuly  1Mb  of  th*  tedmioBl  oxpreoriwM  uvfiafti  ia 
their  special  branches.    The  Council  of  the  Institution 
of  Mecbsnical  Kogincor.'i  has  di-cided  thai  it  was  not  oon- 
sidiTcd  drsirai^ln  th  kt  uir  Institution,  as  a  body,  should 
be  eonunitted  to  uiKierUlte  a  part  of  the  work,  but  the 
eoopontioQottBtttMoBliBeailienwMlaflM.  Flnnuntlljr, 
the  "Amo  invitation  of  the  German  society  will  have  beon 
made  to  the  loHtilution  of  Kiectrical  Kngtnccrs,  and  it  is  of 
interest  to  consi<lor  in  how  far  such  a  dictionar}'  would  benefit 
uumbon  of  the  eleoirieal  epgineering  profeasion,  And  to  what 
txiMt  ■■iilBiMio  dmU  bo  Imt  by  Umib  tomrio  ftntbering 
the  present  scheme.   Aa  to  the  former  of  them"  two  1  ncs 
tions,  there  can  be  little  diflervnco  of  opinion.    It  may  bo 
argued  that  each  of  ihn'  foiir  countries  in  question  already 
poaaeaaes  ia  itaaU  on  abundoaoe  of  ezoelleiii  soimiUGo 
•ad  toahnloil  litantm,       thftt  •  gioa*  bimij  of  Vbm 
Lost   technical  and  scientific   workii    are  translated.  Yet 
an    ciiginetT,  und    ul.'^o  a   Btuili  nl  of  pure  eoicuco,  who 
desires  to  keep  abreast  of  tbo  advance  in  bis  profession  should 
mtko  himaeU  «cqa«inied  wi(h  tbo  work  being  done  in  othw 
oonntrtoa  than  Ua  own.   Tbia  ha  can  oolj  do  eompletely  by 
ac<juiring,  a  reading  kiinwlnd^'n  at  any  rale,  of  French  and 
(ierinan,  and  by  reading  the  arliclcs  which  concern  him  most 
intimately  in  the  various  foreign  ti^cbnical  journals.  True 
there  aro  l^ngUsb  journals,  wliich— like  ouaalTaa  in  the 
eleotrieal  braodi  of  tbo  teebnical  profeaaiaiBs — eadcAVoar  to 
publish  traniilationa  or  ab.<;tract.s  of  the  cream  of  Uw  fatftlgll 
articled,  but  the  amount  of  excellent  work  now  being  dma 
abroad  precludes  an  absolutely  complete  record  ot  all  its 
daUiU  in  tin  oolumna  of  an  English  joamaL  <ScK»4Y.^ti<nMfi^ 
irMSrai«M'«  ffnV'Vttr.  and  atmOar  pabliaations  fnmiali 
abitraoto    csptoially  of  the  iiioro  jmrrly  Hcientilic  artiuh  .s— 
but  exodlent  as  they  aro,  these  pubhcutions  must  nocessarily 
in^titnto  iBthar  an  amplified  index  than  a  oomplete  rfsumf  of 
contomponrj  work.  To  aaaiat  in  reading  the  original  acttclaa. 
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thoreforc,  a  good  teohoioal  dictionary  would  be  inTslaable, 
Mid  it  is  sftfa  to  umti  Uiat  no  diotianu?  exists  at  pmeot 
tnlMMiiif  tn  IIm  MbntUo  and  tMbniad  tam  ivhliiigcMi 
to  electrical  and  mechanical  engiDMriog  only.  It  is  of  conrsn 
vitii  ihc&o  two  branches  of  technics  ih&t,  we  aio  cliieilj  con- 
mned,  and  strange  as  it  may  appear,  loss  with  the  former 
(ban  tbe  ktter.  Bleotridty  being  »  nwdem  wianot 
bat  alm^  latdoped  in  •  mora  flomopolitui  namier 
iban  meebanioal  cDginccring,  and  in  ooneequene-  n  ^r-?.t 
number  of  eleetrotcchoical  terms  are  expressed  in  a  nearly 
similar  manner  in  tbe  thice  hngnagas,  while  for  a  proportion 
of  the  remainder,  ocdinujr  words  are  sodowsd  with  t»ehni<»l 
aigniSeaaee,  Mid  their  meaning  ean  oflea  be  trtoed  wilb  tbe 
help  of  a  dictionary  ofthe  uiiual  l<ind,  la  the  case  of  mecbanical 
engineering  term?,  on  tbo  other  liaod,  a  large  number  of  Qioev 
which  are  now  ao  tuali  y  written  and  printed  wereoriginally  merely 
■hop  tanni  Mid  hut*  intjptaUj  Mgtvag  iram  workmen's  slang, 
•0  dwt  lb*  cInMllon  of  tbein  to  saeik  Aeif  naaMiiBg  through 
their  derivation  is  fruiileas.  Not  only  for  tho  parpoeeof  reading 
foreign  languages,  but  also  wben  travelling  abroad  and  in  bis 
conversations  with  cdleagnes  thereon,  is  a  knowledge  of 
Aneign  taehnieal  Ictmn  maadM  to  tbo  engineer.  It  nnj  be 
oonBdentty  MMrted  tberefore  tbat  from  every  point  of  view  a 
good  dictionary  of  tecbnicii!  li  rMi  'h  a  [  ssilivti  desideratum. 

Next  w«  bavu  to  consider  wtiether  tho  present  aoheme  is 
likely  to  piodoee  tbe  beet  dictionary,  for  if  tbe  leading 
■oiffiiUfic  and  teohnical  societies  of  the  (bar  great  nations 
on  to  CO  operate  in  its  prodaclion  no  efTcnt  should  be  spared 
to  make  it  as  perfoct  as  ptissiblo,  and  everything  depends  on 
the  original  groundwork  of  tbe  scheme.  Eighteen  months 
•go  {Tlit  Sttch-ieian,  VoL  XLU.,  p.  788)  we  coaaidaiod  this 
general  question  of  technical  dictionaries.  We  then  pointed 
out  that  the  reason  for  the  inadequacy  of  teehnioal 
dictiouariea  wan  purely  a  coiamercial  one,  for  even  if  an 
editor  could  be  found  to  devote  himaolf  to  tbe  oompilatioa  of 
a  stoBdatd  work  of  the  ktnd— •whleib  mnH  be  •  labovr  of  nuuiy 
••par-^  n  pnbli  !!c-r  wonld  hardly  be  found  to  gnaractctt  propar 
rt'iuuntrauoD  to  him  and  the  army  of  skilled  workers  whicli  it 
wonld  be  necessary  to  engage  for  his  assistance.  Wo  therefore 
snggMled  then  tbit  •  repmentnUve  aoientifio  or  eogioeoring 
loehly,  or  wvoral  of  mdi  aoaioHea  bt  oonjnnelidtti  dunld 
midertake  tbe  work,  ar^d  mentioned  in  this  oonneetion  tho 
Boyal  Society  and  the  lustitntion  of  Civil  Engineers.  We 
MO  still  of  opinion  that  a  good  dictionary  of  tbe  kind  required 
could  and  shottU  bo  oompikd  in  tbis  noaaer,  bat  tbo  liaca 
suggested  by  Ifao  OoriBHi  iBsUtntioa  of  BngbMon  an  not  the 
oomot  ones.  If  the  dictionary  ia  to  be  compiled  by  volanleer 
vorkers  it  will  ^  fore  doomed  to  failure.  To  be  properly 
carried  out,  tbe  undertaking  must  employ  n  bugo  number  of 
oqgiaaaiB  with  knowkdga  of  foiaiga  laqgoagaa,  and  U  is 
mmaaomble  lo  expeol  thaee  eclbiboiators  or  tbe  editor 
of  the  \v,irk  1(1  devote  suflkii'ul  time  to  it  without 
adequate  remuneration.  The  making  of  a  dictionary  cannot 
ba  oarriod  out  in  oeeaafawal  Mntra  moments  ;  it  is  actual 
bard  work — and  for  the  most  part  uninteresting  work.  Not 
only  would  it  bo  badly  and  incompletely  done  if  the  German 
InRtitution'fl  Hchenie  were  put  into  operation,  but  it  would 
never  be  ready.  By  the  time  an  edition  had  been  finished  it 
wndd  abMMiy  bo  ont  of  data  aad  ttia  woik  wooU  have  to  be 
t  nfTin  anew.  Wo  have  an  example  of  such  wasted  labour  in 
a  quarterly,  l'oriMhrill<>  lUi  i:ti  loiiL  (Progress  of  Electro- 
latfinifs),  still  being  publishi  :1  in  Cnrinany.  This  is  a  fairly 
oonplata  index  of  £iigllah«  Frenob,  German  and  American 
deettotodbniioal  artioles  paUiBbed  daring  Ibe  quarter,  giving 
in  a  few  WordH  Iho  gist  of  the  more  important  ones.  Hut 

«aeh  number  is  published  not  months  after  but  from  one  to 


four  ye^rs  after  tho  (juarter  it  reviews  has  cipired,  and 
although  an  immense  amoant  of  good  work  has  been  pot 
into  it.  tho  nUilr  ol  Ow  pofaHeafioa  ii  anall.  Tbo 
same  woald  bo  the  ca^  of  a  technical  dictionary  sup- 
ported by  voluntary  contributions.  If  sucii  a  work  is 
to  be  produced,  as  it  undoubtedly  should  bo,  let  the  leading 
BcientiiiQ  and  eogineeriog  looietiaa  of  tbe  oooatriaa  biterested 
inalogiaBfattoinidt«spciMaa,kppdBka«omnuttBe,aiid  engage 
an  editor  and  staff  on  such  conditions  that  they  are  not  too 
luueb  hampered  in  their  duties  by  being  under  the  control  of  a 
Coneort  of  Powers.  The  ground  to  be  covered  having  baott 
olearlj  defined  bj  tbe  Cammittaei,  soeb  a  staff  of  compilers, 
with  erniy  iadneenwnt  to  porfonn  tbeir  task  tboronghly  weiC 
and  possessing  the  mandate  of  tbo  societies,  would  be  able  to 
oompilo  exactly  tho  kind  of  teohniwl  dietkuutiy  that  has  io 
long  been  nacdad. 

REVIEWS. 

IVofU*  III  Mijr  til  Ut»  ttiuWnn«i>l)«fi«d  work,  can  b«  hail  front  r^*  htninetaa  uSu«, 
pgtt  trm,  o<i  nc(<p(  of  pvliUtboil  prtc.) 

Electric  Wirlnr.  Fittings,  Switches  and  Lamps.  A  rvocUcU 

likodljook  for  l^toctrie  Light  EnKioMn,  WirioK  and  Kitting  Con- 
tractor*, CVaaalliog  Kogincera,  Archileol^  fiuiUsr^  WirHMn  asd 
suidgota.  R/  W.  I'liRBcN  Matixxk,  1LLKJ3.  (LoodoD  and  Msw 
Xatk :  WUtUkw  Ji  Co.   1999.)  6*. 

By  tba  snb-Ulla  to  this  book  it  will  be  aaea  that  Ur.  Ifay- 
ooob,  oinariaaoed  iod  pioUAo  wcitor  as  b«  lo.  bai  nndertaken 
a  diffloidt  toA.  And  as  il  it  ««M  not  in  itosU  baid  enough 
to  oatar  fat  om  nun  volono  foe  ondi  a  vaiiofy  of  readsra, 
tho  book  la  also  intondod,  wben  taken  in  oonjonrtion  with 
another  of  tho  author's  productions,  to  coach  for  the  pre- 
liminary or  ordinary  grade  oxaminationa  of  tbo  City  and 
Gtiilda  of  London  Institute.  Thus  it  bar;  i.h  dthough 
on  the  whole  of  an  elementary  character,  the  work  would 
not  in  itself  ?erve  as  a  first  text-book  for  the  stadont.  On 
page  46  we  read  that  the  eandlo-power  of  a  glow-lamp  doeB 
not  depend  solely  upon  its  voltage,  and  other  statoments  of  a 
like  character  which  are  muruly  Iruisuis  even  to  tboHe  but 
slightly  initiated  in  the  general  principles  of  tho  theory 
or  practice  of  electricity  ;  and  only  five  piges  later  tbo 
abbreviation  "  P.D."  ia  employed  for  the  tirat  time  without 
any  exphtnation  of  its  meaning,  and  that  in  a  Kocti<  n 
instructing  the  reader  how  to  connect  lamps  in  paralld. 
In  some  parts,  however,  the  book  is  decidedly  wortliy  of 
oommendalion,  especially  in  the  section  on  arc  lamps.  If 
this  portion  of  the  book  were  tobaa  itaall,  anUrged,  and 
re-written  in  a  more  techuioal  nd  lOH  ciaaMBtary  style,  it 
wonld  go  Hk  towards  filling  n  gap  in  oamnl  toabniial 
litaiatara. 

HI6ment8  du  Oaleol  et  de  la  Menore  des  Conrants  Alternatifi 

By  Oui.i;  DF.  Ki.'-T,     I'aiw:  LiKr»lro  r.iUK"-hiu  (ua  1900). 

This  l)X)k,  virtually  a  selection  from  the  published  ourse 
in  cilijctricity  at  tbu  Technical  CoUoge  of  Liege,  is  intended 
cspooiully  for  electricians  not  poi>9«A.Kinp  suflicient  mathe- 
matical knowledge  to  follow  the  application  of  the  methods 
of  the  calculus  to  altomatingcurrent  theory.  Bo  many 
books  with  precisely  the  same  aim  have  been  published 
of  reoent  years,  that  a  treatise  on  this  theme  must  be 
indeed  excellent  In  order  to  deierve  and  obtain  special 
attention.  We  cannot  say  that  M.  de  Ba.st's  work  possessso 
any  features  which  entitto  it  to  Boeb  special  attention; 
yet  the  volume  will  prove  to  faava  for  tba  reader  already 
partially  aoioainted  wifli  Iho  iab{|aolo  treated  a  ebann  ]aok< 
mg  in  many  of  its  pwdMOMew.  On*  point  al  laaal  vUdh 
compek  for  it  favoaraUe  DoUoa  fa  tbo  ttilotooaa  witb  vUdt 
tbe  anthw  ooofinee  himself  to  tbe  snlijeet  in  hand,  and  avoidb 
those  side  issuos  which  swell  the  pages  of  so  many  of  our 
text-books  on  tho  aUemaling  current.  Another  excellent 
characteristic  is  the  weighed  accuracy  which  umrk.s  every 
statement.  The  book  will  prove  useful  to  students  attendiug 
the  writer's  course  on  its  subject  matter,  but  to  electrii-ians  in 
England,  at  any  rate,  its  existenoe  ia  of  littla  importance. 
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PlILIIMBniBT  BBOOBD  VDR  IMO. 

(CoHctHfttH  from  page  18.) 

TJm  iDtaeMtiag  «»lMt  iw  Um  diotrio  UgkUag  of  JDaUin 
hia  ilnHljlKai  piattr  Mlj  oootfmA  is  wbb  vmmm.  The 
«tMiii«  Idling  eoo^Mur  iai  mMUOtbif  finir  bill  proved  that 
Um  Dttbim  Cor^mBtioii  hid  fiuM  to  gm  an  adequate  supply 
of  electrie  light  m  the  city,  in  spite  of  huge  outlays  of  capital. 
Yet  the  Corfxirfttioii  brought  fonrard  an  opposiD);  scheme  to 
cover  the  whole  city  a",  an  eatimated  cost  of  i:^'<  l  OO'J.  The 
company's  bill,  aft<  r  poking  tho  Committer  stagu  inuiu- 
pbaotly,  was  njected  by  thn  llon£*  of  (  ismmons  on  third 
reading  by  six  votes,  and  the  CorporLitiun  remains  the  sole 
dis'.ributor  of  current  for  l;^;t:uijg  imrimFr  s.  It  ot  intLTc^t 
tti  note  that  in  the  spcftcho^  on  tiie  mour  n  for  tLirJ  roiJitii,'  thu 
chief  arguniciu  iiL'inii  t  the  bill  was  thut  ilmrc  is  no  prvcedent 
for  allowing  a  comjiany  lo  como  in  ativl  corapLt.'  :i  local 
anthority  already  sujiplvini,'  eurii  ut.  Thw  iirLnm:.  nt  will, 
however,  have  less  weight  wit),  railiflmcnt  in  future  in  the 
li>:ht  of  tl:o  declaration  of  Sir  T.  i\iti.jn\>)  Committee,  made  on 
the  day  ulter  the  defeat  of  thi^  Dublin  company's  bill,  and 
finally  set  out  in  the  second  clause  of  the  section  we  have 
already  alluded  to  in  the  powoc  bills,  giving  tho  Hoard  of 
Trade  power  to  authonn  uapjfif  of  eleetricity  by  a  company 
whore  the  local  authority  unreasonably  withholds  its  consent. 
Although  the  Dublin  company  was  unsuccessful  in  attaining 
its  object,  one  point  hat  beao  gained  by  (he  pramotion  of  this 
bill.  It  was  the  ilireet  owzse  of  the  pronntmn  of  the  Dnblin 
Gomntioa'a  Mbeme;  ood  dreiu!  of  the  eompetitiaii  wldeh 
tbu  kodjr  htt  ao  mnowljr  C3cai)ed  win  aot  hi  »  wiiolMonie 
fltimnliiit  hi  (be  provirion  ot  e  (ood  eleolrieal  Rppl/fcr  the 
titf, 

A  bill  promoted  by  the  Brighton  Corpomtion  presented 
one  novel  iH)int— the  proposal  to  lead  the  hif^h  pressure 
mains  from  ti  new  ncralinf;  Station  8J  niiloa  from  l'rif;hton 
to  the  present,  .-ntion  in  N'ortb-strect,  where  the  trin!Af(,rinvr9 
will  be  place  l,  ihron-h  the  district  of  the  Hove  Corporftiion, 
this  being  th^'  i.r-it  in-;-,ance  before  Parliament  of  anu  coriior?! 
tion  seeking  powers  ti>  jjd  '.hroiLgh  anolher  carpora'.ion'j  area. 
The  objection  rai,=ei^  by  lio'.o  Wft3  not  to  the  luyit;:,'  of  the 
cables  so  mueh  aa  t  i  iLu  particular  system  propnrCii  (ihesoliil 
system  0  it  bciag  urged  that  this  would  involve  the  r«M>[j«>uing 
of  the  roads  and  streets  if  any  of  the  cables  should  become 
defective,  or  if  the  demand  should  increase  and  render 
necessary  the  laiing  of  more  cahU Sir  Wm.  Preece 
Strongly  advocated,  on  behalf  of  Hove,  that  the  cables  should 
be  laid  in  conduits  with  manholee,  so  that  additional  cables 
coaid  be  drawo  in  without  reopening  the  streets,  and  so  that 
ftntto  00 old  be  detected  between  manholes.  In  the  result, 
however,  the  ndghton  seheme  was  passed  and  the  diwees 
Bubmitted  by  lloveiejeoted. 

Tointa  of  Uie  gretteet  eleotrioel  end  legal  intennk  mom  ia 
oonneeiioB  with  eome  of  tho  biUa  for  poweis  to  eoniknal 
olaotrio  tEMuwaji.  The  numbw  of  thaoe  Uibtikia  jMrhM 
been  fenTjiwit,  and  it  is  quite  e?ident  Ibat  before  long  efeetiie 
traetlon  will  be  pnetaoaUj  oorvenal  on  the  tramways  of  thia 
eooDlrx.  The  aobemea  in  themaelves,  as  engineering  enter- 
prises, did  not,  as  a  rule,  present  any  exceptional  features. 
Their  chief  interest  lies  in  the  fact  that  some  of  them  have 
led  to  tho  formation  of  pnici'ilcnts  in  I'arlnment  on  the  much- 
debated  question  oi  tiie  proper  huMH  to  hu  put  upon  owner- 
ship of  tramways  by  municipalities.  On  this  question  the 
lluddersfield  Corporivtion  Tramways  Bill  is  of  iinportunce. 
The  powers  sought  undei-  this  h.ill  wore  po'.vors  lo  c  invert  lijo 
present  steam  tramway  ^}-ilem  into  n  systt  ni  witli  I'lm'trip 
trai  lion,  aod  to  extend  tho  .systi m  liotli  within  the  bmi itiL'h 
atiJ  ■.'■l:'unU  flistiit  t*.  \\\\i_-n  this  tuhi.  nil'  wiis  jirgucd  iirst 
ber'ore  the  lIoa:-e  of  C'oiiimous  Committfi-,  tl.-it  Isoily  dccidcii 
thut,  ^■,hll^  passing  that  part  of  tho  bill  relating  to  alteration 
cf  tie  =ystera  to  electric  traction,  they  could  not,  in  view  of 
the  appomtment  of  the  Parliamentary  tJommi(te«  on  Munidpal 
Trading,  grant  the  principle  of  these  large  extensions  oataide 
the  hwongh  boondariea.  Later,  however,  in  the  Houko  of 
Commons  it  waa  etatedtbatihe  appointment  of  tho  Cummittee 
on  ]iunifli|i«l  Tndlqg  WBO  not  intended  to  have  nnjr  beating 
«P0B  this  poiati  and  the  faai  wao  agoia  lomittad  to  the  Booaa 


of  Commons  Committee,  presided  over  by  ^fr.  .TifTreys,  with 
the  result  that  the  clauses  dealing  with  th*  se  ouuiJe  o  vunsi  )n8 
were  re  irHerieti. 

The  Iluddcrsfiell  r-irporntion  Tramway  Bill,  then, 
forms  a  precedent,  anil  luny  I'O  taken  as  some  indication 
that  Parliament  in  future  may  not  refuse  to  give  powers 
to  municipalities  to  construct  and  operate  lines  reaching 
to  long  distances  outside  their  own  boandnries,  provided 
the  outside  authorities  oonsont.  Tho  effect  that  thil 
would  have  in  discouraging  private  enterprise  would  be  serioaa. 
We  cannot  persuade  ourselves  that  it  is  within  the  propec 
scope  of  municipal  work  to  eonduet  these  great  businnt 
entcrprieos  oataide  their  own  boondariea.  Tho  same  probkm 
afipened  hi  the  Maneboitee  Ootporalioa  Tiamwaya  BilL 
That  Oomnfion  has  made  anBagaBnaBta  with  all  tbo  awrj 
roonding  mat  anthoritiee  (exeati  SaliiMd»  iiillt  lAiab  aagalla^ 
tiona  are  ptooecding)  to  ran  dootrio  oaia  thnogb  au  the 
districts  fii  one  uniform  system,  Maneheater  pronding  tbe 
cars  and  suppljine;  electric  current  for  all  places  except 
Salforil  :inJ  .■^■.l:lckporl.  Now,  if  we  di:-ire  iiti  iK^oiiuiirit  to 
show  tb,it  tills  state  of  ftfTtirij  is  not  a  right  one,  we  ni:iy  tlnd 
it  in  the  di'<'L^ian  of  I':irhament  itself  in  the  case  of  th<>  ik  tab- 
dale  Corporation  Hill,  which  sought  powers  ti  imrcloiw 
the  exL4ting  tminwuy  Kvstem,  convert  it  to  (tketrie  trirti<an, 
and  extend  it  beyonil  the  boundaries.  T!ie  ilijciission  on 
that  lull  hi  for>'  tho  Hou-o  of  Lords  C  Jin  mi;  •.(•(>  w.n  on  the 
question  whether  corporation  trading  m  own<-r  <if  tr:kuiway3 
outiiide  it4  own  area  should  not  be  prevoutod  from  making  a 
loss  on  the  system.  The  f'mnmitt'f  rn  nVnUy  adopted  the 
principle  an<l  drafted  a  cl mse  to  .nt arpoi  ,\ti!  :i  in  the  bill. 
Tbe  text  of  tbe  clause,  which  is  simibir  to  that  in  the  Dundee 
and  Aberdeen  Bills,  will  be  found  on  p.  5:i9  o(  Th*  Elretrieiaa 
for  July  27.  Now,  if  ilia  wrong  for  acorparalion  to  be  allowed 
to  run  its  tramwaya  ontaide  its  own  boundaries  at  a  loss 
because  itii  ratepayers  would  snfler,  it  aeeme  e<iually  wrong  tlutt 
these  ratepayers  should  be  allowed  to  derive  a  profit  from  that 
onteido  soorco.'  Altogether  it  aaawa  vanr  ngnuUe  that  thaaa 
extensions  of  the  sphere  ot  nrankipai  anteipriBe  ahooM  be 
approved  by  Parliament 

Another  point  of  interest  is  that  in  some  of  the  tramway 
schemes  Parhament  has  granted  a  corai  iny  a  lonv  f  period 
than  the  21  years  allowed  by  tbe  Traruwi^s  xVct,  IbTO,  before 
tbe  local  authority  crin  enforce  compulsory  purchase.  In  the  case 
o(  the  (iltt5i,'ow  I  hstnct  Tramways,  ih«'  chairman  of  the  House 
of  l.onls-  <  omniitloe  exnres-ly  hiii  tliH  principle  dowj  The 
promoter  of  that  fichomt'  sliowoil  in  hi^  >■■.  i^u>n^■'!  how  tlui  con- 
ditions of  tramway  enterprise  a:  th.-  present  tii  le  in-:i3e  it 
impo^iRiHc  in  mrmi  owes  to  accept  the  terms  of  the  IWTo  .\ct> 
and  ihi  refori)  it  IjccAme  necessary  to  arrange  for  special  tertna, 
particularly  an  to  wayleaves  and  conditions  of  purchase. 

So  far  as  regards  questions  of  engineering,  the  onl^  dioooa- 
aion  of  apeeial  intereat  that  araoa  duing  the  flanadamtkn 
of  alaatrie  tnmwaj  ueamM  wm  ob  Bm  IjonfloB  Tnun- 
wmya  m  (Hg.  %  pwwnalad  ty  the  London  Oon«lj  OooBalL 
lUi  dfawmoa  «a«  oo  die  ralatifo  merita  of  tbo  eondull 
aystem  with  insnlated  ntnnu  and  the  sarfaoe-contaot  system 
using  r^ls  as  a  return.  The  system  reoommendea  by 
Prof.  Kennedy  is  the  conduit  system  with  insulated  return, 
as  by  this  means,  he  urged,  electrolysis  of  gas  and  water  pipes 
in  tho  vicinity  will  bo  avo-.  ird.  An  cx|  eninoiU  il  line  from 
Westminster  Brida's  to  Tooting'  is  to  iiu  made,  h\!f  on  th« 
surface-contact  system  and  half  on  the  conduit  systeiu  (Jf 
oourise,  the  »nd  water  eompaiiius  made  the  most  of  thi' 
possiliility  of  electrolysis  in  their  pipo-,  and  were  sui-cessfiil 
in  i.'idliu'.^  proti  clin^  <  latucs  itH.  rtod  lu  tbt;  bill  by  the  House 
of  hiiird-  The?e  idause?  1 1 )  nrik.'  the  County  Council  respon- 
rilih'  for  itiriry  lo  pipi's  and  niain?  prnvel  arise  from 
cIcctroly.!is  cause 3  by  leak ige  from  their  system,  and  (2)  give 
tbu  gas  and  water  companies  power  to  ciirry  out  for  them- 
selves, at  the  expense  of  the  Caunty  Cauncil,  any  alterations 
in  mains  or  pipes  rendered  necessary  by  the  Couucil's  ander- 
taking.  In  tho  interest*  of  the  gas  and  water  companies  Siieb 
provisions  are  but  just :  but  it  is  noteworthy  that  in  the  case 
of  tbe  South  Eastern  Metropolitan  Tramways  Bill,  when  the 
Sentb  Hetiopolitaa  Qaa  Co.  applied  for  the  inaartion  of  aimilar 
I  dnvaaa,  tbo  Honae  «t  COflAuoaa  Committee  gcaatad  tbe 
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moond  ooljr,  rehuing  tiM  ftn^M  InMrfiEtt  a  floviM  m  to 
arbitration  ;  and  again  in  Iha  fltM  «f  flw  (najdoo  Tnmways 

Bill  tlio  Committee  refused  to  bsert  a  elanse  anked  for  by  the 
LamLelh  Gai  Co.  throwing  Uie  ooet  of  any  accidents  throagh 
electrolysis  upon  the  Corporation, 

The  (ilasgow  Tramways  Hill  produced  a  splendid  object- 
lesson  in  tLo  arL  of  obstruction  of  UFeftil  niHiiaures  by  local 
authoritioa.  Tlie  Chairman  of  the  House  of  Commons  Com- 
mitU'fi.indoclttring  ihc  decision  of  Committee  that  the  preamble 
of  the  bill  was  not  pro\-ed,  commented  in  the  itrongeet  terms  on 
tti  MUon  of  the  opponents  of  the  scheme.  The  Committee  put 
cm  nooid  that  in  their  opinion  the  original  scheme  was  a  good 
one  ud  calculated  to  be  of  much  use  to  the  district ;  but  it 
lud  1m«q  w  mntilAted  and  loaded  with  conditions  by  ooniliot- 
iag  inUmll  taA  the  excessive  demands  of  several  local  bodies, 
ImA  it  MOW  •fpatied  to  tfasCommitlee  to  be  wholly  nnwork- 
alk.  Tbir»"  Mtd  11m  flhftlnttlD,  '*  vh  tiia  latnlt  of  a  system 
«rUMlniRaontiMiMrt«ftl»liMalfcoaiM."  W«  tnst  these 
imivka  ^  8lf  Ltnna  Ifolver  nsy  nem*  fb*  MtdBaa  thej 
deserve.  Tin  fact  that  it  neoeinitjr  to  anto  Ibam  goiati 
to  a  serious  evil ;  for  surely  H  ia  a  seandd  that  it  is  poariUa 
for  a  scheme  rcco>;;nisc3  by  a  Parliamentary  Committee  to  be 
valoablo  and  useful  to  the  people  to  be  killed  by  blackmaO 
on  tlw  part  of  mtmicipal  bodies. 

A  vuioas  decision,  and  one  that  stands  oat  for  special  eon- 
iniMlt>  «M  that  given  by  the  House  of  Coninions  OomiiaittM 
]fntidMl0f8t  by  Mr.W.  II.  Holland.  A  company  and  a  corpora- 
tion  «wd)  toagn  powws  to  constraot  electric  tramways  in  part 
over  the  same  area:  and  instead  ot,  as  has  usually  been 
done,  giving  the  corporation  aU»e  powam  to  make  tnu&wajB 
irilbia  iti  bonndaries,  tho  dudfabOMolMJ  Committa*  pMNd 
bolbiebeiDM,  giving  eoflh  of  the  pntiwniBaiiif  fOMrtorer 
the  system  of  the  other.  The  featllt  vfll  be  mtobad  with 
interest.  Thoee  scbcmes  came  op  under  the  Ghiietehurch, 
Boumemoulli,  and  Winton  Tramways  Bill.  The  Poole  and 
District  Electric  Traction  Co.  desired  to  construct  electric 
tramways  frmn  Cbri.--tchurcb  into  Boumcmoutli,  conni.-cting 
with  tbtir  line  to  i'oolc.  The  Bnumeiuoutb  Corporation 
had  always  oppoacd  the  introduction  of  tramwayn  into  tbo 
borough  on  tho  plea  that  it  would  drive  away  tbo  wealthier 
class  of  visitorH  who  brought  tbtir  own  carrisf^es.  But  on  the 
hearing  of  this  bill  they  brought  forward  a  Koherno  of  their  own 
for  tramwaya  inside  tho  borou^-h,  acii  the  Traction  Company, 
therefore,  nought,  if  the  Corporation  hill  p-hould  lie  piii;.*:!!?,  to 
have  mnning  powers  over  the  lines'.  In  the  end,  both  bills 
passed,  and  a  clause  was  inserted  thai  if  the  Corporation  did 
not  construct  this  particular  Christchurch  line  between  the 
borough  boundary  udttaiBfleatra  of  the  town  within  two  years 
the  company  shonid  beve  pwnr  to  carry  out  the  work. 
Badpcocal  running  powera  vwa  granted  to  the  Company  and 
to  the  Corporation  over  eaeh  other'a  lines.  Strenuous  efforts 
iMKB  BMda  by  the  Corporation  to  gat  the  Committee  to  neon- 
aider  the  elanses  giving  mutaal  rniBing  powera,  hot  wifbont 

BUOCPS?. 

One  further  till  remain!?  to  be  mentioned — the  Weston- 
super-Mare  Tramwuy  5  Bill,  which  presents  the  tirsKiaac  of  a 
tramway  comptny  actliiug  powers  to  work  their  syKtem 
electrioidly  in  ^  district  where  mu  imjKirtant  main  lino  sub- 
marine telegraph  oablc-  was  already  laid.  Tho  tmrnways  at 
Weeton  are  to  be  worked  on  the  ovtrhead  system,  and  Ihe 
Commercial  Cable  Company,  whoso  cable  comes  ashore  at 
Wc.qton,  sought  a  provi>ion  reserving  to  them  all  their 
common  law  rights,  giving  them  powers  to  do  such  work 
as  might  bo  necessary  to  prevent  their  lines  being  interrupted 
bj  the  tramway  cnrrcnt.t,  and  asking  that  tbo  tramway  pro- 
BMlan  dionld  reimburse  them  for  the  expense  of  this  and 
compensate  tlMOB  for  any  loss  or  damage.  The  Capo  Town 
caee  (Kaatem  and  South  African  Tclegrapli  Co.  r.  Capo 
Town  TnMnwaya  Co.  (Ltd.),  reported  in  The  Elnfiirian  for 
Ifarall  10,  Afoil  6  and  18,  1900)  was  freely  referred  to  in 
the  diaonaaian.  Ultimately  the  Hooae  of  Lnda  Ooumtltea 
rd'ttiad  to  grant  any  protealion  ebnae  to  the  Oonuneroial 
Company.  On  the  other  liand,  the  House  of  Commons 
Committee,  which  had  first  considered  tho  measure,  was 
much  impressed  by  ihc  importance  of  the  qaestion  raised, 
and,  besides  inserting  a  clause  the  text  of  which  is  given 


in  The  XlMttvebm  tat  Joly  6)  p.  414,  joined  to  tfaak  nporl  to 
the  OMae  ft  neandnanMiaii  that  tb  poaWon  of  oaUe  ooni'' 
P&nioe  hi  relatkm  to  otto  eleetrical  ondertaldDgs  should, 
with  other  matton  involving  ahatrieel  intereeta,  be  considered 
by  a  joint  committee  such  aa  that  wbioli  njported  OQ  the 
telephone  qaestion  is  iHOd. 

A  prfi|  I  :il  if  some  novelty,  at  least  in  this  country,  was 
included  ID  tiiree  separate  measures  before  Parliament  this 
year,  namely,  the  construction  of  an  olcctric  conveyor 
bridge  acrosH  a  river.  All  these  proposals  have  received  the 
sanction  of  Parliament.  One  bridge  ia  to  be  cfluatructed  over 
the  Mersey  at  Kuncorn,  a  second  over  tho  Kibble,  and  the 
third  over  the  Usk  at  Newport  (Mod.).  The  brid^-e  conaiats  of 
a  high  girder,  with  a  cradle  platform  suspended  from  it> 
worked  electrically.  In  the  ca.<;e  of  the  bridge  across  the 
Kibble,  to  be  built  in  connection  with  the  Southport  and 
Lytham  tramrosd  scheme,  the  girder  of  the  bridge  will  be 
177ft.  high,  so  as  to  allow  for  the  highest  masts  of  vessels 
navigating  the  river.  This  is  36ft.  higher  than  the  Tower 
Bridge  aeioss  the  Tham^.  The  cradle  will  be  from  50(t.  to 
60ft,  long,  end  will  be  capable  of  carrying  an  electric  ear  and 
traikr,  ornmggonloed  of  hay  or  other  pMdaaa»irith  two 
honai,  to  the  total  «^gbt  of  S6  tonf.  The  nda  aoapending 
the  eeadlefhw  the  i^tdav  wjU  he  ftom  INft.  to  160ft.  hmg. 
The  aoeoeaa  of  attflih  tnuuportar  bridgeaoatfeeOaatinentiraa 
brought  forward  as  an  argument  in  thair  fimniriaild  piobdblj 
hetoed  to  convince  the  Committees. 

In  the  matter  of  electric  r,i;Iv,  :.yK  little  culling  for  especial 
mention  has  aiison.  Tbo  BaKer-atrect  and  Waterloo  Railway 
will  undoubtedly  have  its  usefulness  greatly  incrriisod  by  the 
further  extensions  from  the  terminus  of  ihe  Great  Central 
Railway  at  Marylebone  to  the  terminus  of  the  Cire*t  Weatern 
Kiilway  at  Paddincrton.  and  on  the  south  side  from  Waterloo 
to  the  Elephant  and  Castle.  Then  the  Metropolitan  and 
Metropolitan  and  District  Railway  Compjinies  have  now 
obtained  tho  sanction  of  Parliament  to  construct  work.s  at 
Chelsea  and  lead  high  pressure  mains  to  their  line  at  £aci'B 
Court,  and  to  distribute  the  power  along  the  SOQIo  of  their 
line?,  transforming  down  at  suo-stations. 

From  the  digest  here  presented  of  tho  electrical  measnroa 
before  Parliament  in  1000  it  will  be  aaen  that  there  has  been 
%-ery  considerable  progreBB  OMde  js  the  general  introduction  of 
electricity,  especially  aa  •  aouea  of  mwchanioal  power. 
While  congratulating  tbeindiietnrgenenlly  and  the  noatotara 
of  tho  sucoeeafal  schemes  in  pemnilar,  «e  would  eod  •  mrd 
of  praise  to  thoae  on  wboae  dtonldeta  fell  the'kbonr  of 
prosecuting  the-  schcmoj  beCwe  Parliament,  especially  the 
parliamentary  agents  and  counsel.  Such  learned  counsel  as 
Mr.  Bulfcmr  Browne,  Mr.  Littli  r,  ''.Tr.  Pt  inbcr,  ilr.  Worslfy 
Taylor,  to  name  but  a  few  of  iho.se  who  Imve  been  promiiiuut 
in  the  cases  with  which  we  bavi'  dialt  uuum',  havi'  \,y  their 
sound  technical  knowledee  coupled  wilii  L;re!it  foreu.^jo  skill 
msuie  the  rough  placea  plain  for  tlie  Committi  ;  and  have 
helped  v^ry  coiiMderaldy  towards  the  Eatisfaotory  progresa 

winch  tlie  past  su^tHon  iia^  brought  nboot  in  the  geoecal 

InlnidLK'tion  of  electrical  power. 

Now  that  Parliament  has  indicated  in  the  acts  dealinRwith 
the  great  power  schemes  tho  lines  on  which  it  considers  such 
legislation  should  run,  we  may  confidently  expect  a  large  crop 
of  !-imitar  tchemcs.  The  main  result,  as  we  may  well  hope, 
will  be  the  growth  of  new  industries  in  parts  of  the 
country  where  at  present  such  industries  would  be  impassible, 
leading  eventually  to  a  partial  solution  at  any  rato  of  the 
question  of  ovei-i»owding  in  towna.  On  thewtaiole.  the  readt 
of  the  year's  work  is  sansfaetory,  and  givea  promiae  of  atitt 
greatir progress  in  Mm  in-nnd-itp  f-.t-r-- 


St.  Katherine's  Docks. — An  electric  lighting  plant  has  just 
been  completed  at  the  Bt.  Katherine's  Dock.s.  The  plant 
capacity  is  4,000  8  c.p.  lamps,  the  various  stowages  and  show 
ihioea  beiiw  ndcqnatdj  li^^  tluonghonk  Zlie  generating 
pleat  eonanti  of  tbate  oalkway  bolera,  with  meehwiieu 
stohan^  end  tbne  lOObw.  BeUfaa-CbwiptOB  aela.  The  doeka 
are  wired  on  ttie  Aiee-wiie  aplem,  with  epfCMueflf  810  Tolla 
on  each  side  of  the  middle  wire.  Bare  maina  ate  enployad  off 
luutd-dzawn  copper  mounted  on  oil  insulatOBa. 
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noauM  n  Bucmc  uamL* 

The  oliject  of  this  Paper  i*  la  {Mas  in  ravisw  tbo  impionmenU 
rea)i»e<i  up  to  the  pMMOt,  and  ihow  Mill  tobfi  hflfadbr,  in  an  ind 

incnndesccnt  Lamps. 

I'vctrtu  in  Are  l.ampi.  1>;  rln:;  the  [lait  |i>  _vc«r4  gre«t  *lritl<*« 
have  hevD  ma>1e  both  jtfiW'^i  the  thorny  au'l  the  c^mitnc-lion  of 
arc  Ittmpo  Oui  thi  ur  ticiil  koowlc«lgo  of  tht-  iiropcrtien  <if  the  arc 
\tAi  greatly  increaieJ.  The  nimHiircoienlfl  of  M.  Violli-  have  sbowD 
that  the  maximnm  tcmperHttircn  rvaclied  in  tho  arc  are  3,-XiO"(^'.  nt 
the  poaiLive,  2,TUJ  ('.  at  the  ni->^ttvu  carbon,  nii<l  also  thai  in  a 
dsacaapM*  ths  briRhtnen  and  tli*  tMnperttoK  of  tbt  cnMraia 
odMluil.  A^n,  •n«r  •  rliwa**ion,  ioin<><l  in  bv  many  aallMvillw, 
it  secuin  now  M!ttl«<l  in  niiifiirinily  with  tln'  |jiT»*nl  iiiulior's  con^ 
duiioDJi  that  the  hack  K.M.  V.  in  ihf  arc  •■xintu only  ii."  -iriMnx  fnnii  the 
nrc'n  rvtiiMiiti'-e,  which  can  \>«  conaiJerahly  mtxliliwl  \iy  the  .vi<litir>n 
of  wit*  to  tl«n  crater.  Mr>.  Ayrtnn'a  <  j|ieiinicnls  have  coiiuecliNi 
l>y  iiinipU'  laws  Tariou-  phenmncua  of  the  arc  ;  in  pirtit-iilar 
thev  have  shown  that  thi  l  irti^v  onttiairil  i?  a  linear  function  for 
cmSi  diamf'ter  of  the  c-ar)xjii.  t  hat  th<>  u|>piirvDl  rc^iKltiicv  varies 
not  only  with  the  diaiDfU-r  ol  the  Cirbunjt  ami  lb«  length  of  the  arc, 
kutalao  with  tliv  nature uf  ibe  c«ri>uM«ttd  ibe  mirrouiKling  ha." 
b«eo  ihown  by  varKMU  cxptrimcBtm  Mr.  EL  Wiboo,  repeating'  an 
«z|Mtiai«nt  bjr  Otilktet,  Im  thown  that  the  brij^tneat  of  the 
tKwitive  cul>on  diniiniabei  when  the  preaiwirc  is  incr-wed,  and  thai 
by  the  withdrawal  of  gas  a  carbon  mitt  is  pro  ioced.  M.  1^  ('hatelier 
hoii  aUributed  l!.e  Ciiu  t.iii  y  nf  the  t«nipcniturc  of  the  cr,tt  r  t  .  the 
presence  of  ftisin.;  '  itb  in  I  lu  re.  In  iuMilion,  the  uulhm  -  rip  ii 
inent^  hi^rc  ili^wn  tl.Ai  m  itt-e  air  the  brillimt  v  "f  the  arc  luctoasai 
«  itl.  thr  i  iirn  ut.  .>rnl  ja'scB  from  ISOcaniK  '  |  i  r  "lunrc  niilliniHre 
for  .muU  aci^  U>  ^iO  candk'«  pcT  f|uarc  niilliiiH^trv  for  poworful 
urcD.  Mm.  .\rrton,  in  hrr  rvw-nrche*  »■  the  hiaaing  of  thi;  an-, 
ducuvercd  tbiU  thu  hiaeing  in  cauavil  by  the  advent  of  oxygen 
at  Utt  etatar ;  aaid  tlwt  ua  phaaomeawii  iloat  not  oaenr  baltnr  a 
otrtdn  eamnt  deniitjr,  and  i«  preceded  by  Trottor'a  phnommen  of 
the  roUlioii  of  the  are  ou  it««lr. 

As  reganls  th«  alt<?matin);'cun<>nt  are  the  anlhoir  bat  givt  n  ;i 
dctiiitfil  ritnlv^is  of  iU  iwrioih  f  li;,'h(im?  and  extinction,  un  l  of 
iU  fii:  li  nt  .>i.  1  \.jl:afje  curve?  ;  h'  hi*  'i  .v  n  lli-  yixU  plavL'd  by  the 
r«T4:.ra!io«  till  1-1  Sf-iBdii'-!!.-!!  f,t  tli.-  ;ri  nit,  Hp-  cOTdnclivity  of 
t).t        ,  itui  tliu  1  >riii  ft  tlie  Iv  M       curv..'  ■  t        ,-.  tift  H  ir 

The  electnc  arc  doea  not  t/juform  to  ohm  s  law,  lor  inrrraiH!  of 
eiiR«at  pfodocca  wideninf;  of  the  arc,  anil  coiMniuenily  »  diuiinutinn 
gt  tin  nilitaaca.  Tbia  UwU  u>  inatabilily,  which  nuiat  Im.-  guardol 
aflaiaat,  on  a  comlant^aatial  isppl^i  by  the  inclusion  of  a  nxiil- 
anea  In  atrfai.  Tlui  tmtabiliqr  mw  ilndied  bv  the  author  in  1891  by 
dmiring  **  ekaiactcriitio  gorm  cf  cstlnctHm,''  in  whidi  the  patevlial 
diltemee  betwcan  the  lamp  tarminala  wa»  plotted  for  varkma 
cunenta. 

A«  ri  f.'ii  l-  I  lie  raode  of  rpRulntimi,  tlu  JilTsrcnliid  BV'tem  spci.i - 
now  univciviilly  £i>iiiiitted  to  lie  lha  beat.  \Vc  may  taVf  wslli  tin 
minimum  volt  i^v  iif  30  volu  f>>r  the  arc  a  potential  dr  <{i  i  \  v  'lvs 
in  the  otcadying  ruiktance  for  alternating  arcK,  and  w  itli  'M  voltii  a 
fall  of  3'5  Tolto  to  4  Toltt  in  tho  rcaistmcc  for  cuntioiiutU'«urr*at 
area.  The  uia  of  aUttDt*)anip*  ptctcnt.'t  some  u  Ivaui.i;,^  ovar  the 
diflarential  aratam :  the  lam^  are  timpter ;  ibeK  u  no  riik  ol 
biininj^  out  by  too  atranjc  a  current ;  and  they  permit  of  aaiifr 
rvgnlation  of  the  cnrtviit  within  wide  tiiiiilx. 

The  oacillographic  ntndy  of  the  extioi  tion  of  the  arc  without 
additional  rr>;s.l;inci^  ftiuUri  it  t  .  t.il.  '  plate  slowly,  the  jihcno- 
menon  riv|iiiMriK  almut  >    u  more  fur  it-  completion, 

T''.i'<  iniUcaten  th»t  wiil»  «juii'lt  .n-lin;.;  and  wnsilivj'  mcchini«m 
ill.'  nonual  arc  may  be  uninterni|i;-illT  i  i  uui  ntn  i  v.  uh  only  «iimII 
sl«.id_viug  resistance  in  series.  1'he  inertia  oi  ibc  moving  paiU  leail» 
to  bunting  however,  nnle-s  the  vibratiuni  ect  up  arc  tttpidly  dnm|>eii 
by  a  daah-uot  In  Ibe  best  modem  lamp*,  air  da«li-|>oU  art-  >-m- 
]Nayad,and  tka myoaUng  uaehanian  baa  reache<l  ^tvnA  p«if«ction. 
Aft  lanpa  bava  numeraua  caoalnietioiuil  condiiioni  to  sati-sfy. 
Tbm  must  be  able  to  tUnd  rouj;h  h»ndliDg  and  every 
VMuer,  and  niiut  be  caivOjl<:  of  ea-'^y  and  ijuick  replenishment 
and  rejiair.  It  is  noticealilc  that  of  recent  year*  there  hi  1"  .'u 
a  tenaency  to  revert  to  the  use  of  cU-  k.vMk  m  iiniMii 
on  arxonnt  of  ita  ^raat  ^ensitiTenesa  and  unall  couiiumptiuii  ot  euctf^y. 
A-  tiir  motor  mecli.nKini-,  v  nr.  rillicr  complicated  when 
C' III  :riii<jas  currents  lats  uud,  but  with  aU«riiatiuc  current*  OMUnte 
\  uri'  idc|;ant  fonus  of  the  type  uf  a  nietxA  di»c  embraceil  by  electro- 
magueta  of  sutt^ly  differing  phoat^.  With  certain  lype«  of 
naecbaaiiHn  in  alternating  current  laiiipj  the  self-iuducUon  of  the 
taftttlatiog  cuilatenda  to  reduce  the  wnsitivi-neaa.  Thiii  self  iaduction 
cITact  might  be  eonpcnsittad,  a^  M.  CUilde  bos  .luggested,  by  pix>per 
CondenaeOk  The  self-induction,  howeier,  tends  aU<j  to  keep  the 
iopedacce  almost  cmtstant,  in  »pite  of  variation*  of  th>>  resistance 

*  Abttn«t  of  a  ra|«r  r«ld  at  the  IstmrntiaiMl  Cvngreu  of  tUwu'city 


t<f  the  (oiU  throu^'b  tcm|N:ratiirc  alterations,  and  ao  given  tlia 
lilt.  I uitinK-currcnt  Unip  *i>m>-  adTanUt^v  over  tho  cijiitiimont- 
current  lamp.  In  tht-  luftt  r  li<ni)ii  iriL,"  i!i  jusI  miwralnrc  cuniiwnaMnrs 
have  li««n  ailu|ite<l,l  i' '  i  -i  imi  i :  uin'i-l  ■.  Ir  ivg  uncrimctcd  llia  varia- 
tions of  tlie  rtuiiatan^  e  iiruilu.  i»l  by  ill--  taort/'iiing  of  the  carbons, 
1  mrroremcnta  in  mecnoniam  bnve  brrMi^ht  many  t!<io<l  double 
carbitn  lamps  into  use  :  auiung  Uioe  ibe  Cn^inpton  IVdiia,  Urockie- 
I'trll.andK  rtingandllathiwwnlawipa— ajl»amentii>neil.  Thaanllior 
bo.^  for  a  Ions  tune  eouMciod  that  thoN  bmps  are  very  alliahint  ai 
nv'iirds  the  otilUatioti  of  the  OWEr  mtpplwit  Bwidaa  thia  tlUf 
TK^\W\n  little  labmir  aad  at*  acoiMmleal  ill  enbonii. 

Modem  nii-th<>l«  of  lamp  ^npiatt  differ  Brmlly  from  llic  old 
<v*teni,  in  which  the  enipl<\riiHmt  of  isolated  lamps  wiin  nei  t>»:<arv. 
One  iiiiilpni  tendencv  i«,  however,  to  ii<e  lii^h  volta^tr  encbned 
lamps  working  direi  lly  ,\X  lli>  volt"  :  another  i-^  lo  n»e,  a->  of  obi, 
two  Uni]>i  in  series,  each  :ibik>rbin^'  from  .11  v-M^  to  35  volts.  In 
both  these  caw s  the  »tpadying  resintiri.  .  n  ii  .|Mriint,  liiit  by  tho 
I  mnlruction  of  ditlervntiikl  lam|v<  the  iiiijxtiuiHe  of  the  steadviog 
r«'Fistaii  e  i<  minimix-il.  Low  viiltsfe  l:iiu|is  hitve  beeu  in'  use 
sin.e  |Hh;t,  b.ji  it  woi^  not  tUI  afltr  X^'Jl,  when  the  llcj^tuir 
<\'olt«)  Uoip  appeared,  tfaat  th»  lov-vi>Ha||a  lam]!  enterad 
litru'  ty  int«>  industrial  practiea.  Bioinaiia  and  llalalte,  aa  aba 
Ki>rtiiit<  ;iu<l  MolblMCQ,  in  tlnrir  low-volUge  bunpa  oae,  at 
vtirtin^,  A  hiijli  r«iH«taaee  whieb  ia  afterwards  sndaally  remavi»d. 
With  theae  the  fe«r  arisen  that,  in  spit.,  of  tho  perfection  of 
the  mechanism,  certain  circiiin-taiicea  may  lea<l  to  a  dangerous 
incrcanc  of  the  .-nnmt.  Ilejjuer,  using  al*>  ilillerential  lamp<,  but 
w  ithout  5peci.iil  irissm,  pulx  three  in  wrie<  with  an  aut/imatic 

rheostat  of  four  jiarta,  whidi  are  rvmovi-il  suoceasirely  as  tho  lamp" 
get  start<.iJ,  thu«  secirioga  more  stalde  and  leiu  dangerous  arran^e• 
iiient  than  lira  furmar.  Still  more  recently  Vi'^'reui  and  13rille  hiive 
I'roptMid  a  apodal  nieehaoistn  txi  llie  ditferettltol  sv  steni  wbich  wtih. 
out  apriog*,  vcigbta,  or  fri.-Cional  apptiiiocc.s,  can  iiri>diK«  a  vi-ry 
rapid  r«-oil  of  the  carbon  if  the  nn-  fH-cmic-  •horted.  ThoadtraB^ 
ta:i>*  of  iheso  low  voltojfv"  lamps  atf  Ibut  tliey  enable  a  hatter  diltri- 
buti.  11  f  tllumioation  to  be  elbstiNl,  and  llmt  Ihey  are  iiioia 
ecoii  Jiii.  il  .n  regar<ls comiumpti'm  of  eneii-y.  Agsiiist  ilniso  a  lvan* 
ta^ea  must  be  set,  bowe\er,  ibe  heavy  initial  expenM,  lha  complica. 
tin  and  delicacy  of  the  macbasiMn,  and  the  necaMity  fbr  cirtioaa  af 
t  ery  special  <|uality. 

With  the--  l.aiii[v,  gionpin;^  by  llire.  <  jh.  called  lor  only  uti  short, 
-nnill-rtMsliioce  circuits.  Wlieu  li>r,;e  nr<.ii'^  are  being  supplied  the 
leoils  furnish  ^utli.-ient  stea.lying  resinliun  e  for  t)io  imuaI  arrange- 
ment of  two  ar  s  in  st  rie«.  In  any  ca.t«  it  is  only  uu  circuits  at 
1 10  volu  and  when  sub  divini.m  of  the  iUnninalion  iadotived,  that 
low-resi«tane«  kmpa  am  spocially  uaefaL  When,  however,  the  dia- 
tribudon  is  iiitdaal  SIO  Toll^and  c«|>e.:ia1ly  when  ^ii>  volt.<  is  tLibe 
sulistitule<l  fur  110  Vlllla  in  an  esUtinj;  circuit,  a  rvductmn  of  the 
number  of  lanpa  under  a  giaen  vuiia(;o  ahould  rotbar  bo  aimed 
uL    The  luilutim  ol  thia  problem  ia  affurdui  bgr  the  aocloMA 

rir>-  bmip. 

Ill  i:Liin.ttioii  by  arc  lamps  io  ^eric^,  with  both  continuous  and 
alttriwling  currently  i.  still  much  in  vogue  in  the  I'uitod  States,  but 
bai  bt'en  almost  com|>lt'tcly  alundoned  in  Kiiro|>c  on  account  of  llie 
lack  of  independence  among  the  lamps  an<l  the  daugeiii  accsntpanyiug 
the  me  ol  bigb-piaiaiun  cunenta.  A  re^^nt  nmlientiain  In  tUi 
diiaetiaB  im  Enriand  conabta  in  the  empt.tymentoteoiutant^afnint 
tranifonnon  and  Ferranti  rc  tifier'',  and  thus  altcu-x  the  tisa  of  lavia 
giirli||(  a  h^tar  Ii»:hi  distribution  than  alternating-current  ana. 
The  pulsiUing  curr, nt  ppkluceil  is,  however,  a^  ilangenriii  »• 
alternating  cut r.  Ill-  i  *u  the  Continent  commulalor  transfonuatina 
l<i  conlinuonH  .  II  1,11!,  ,,i  llie  u^e  of  ulten  I'lni^-  ciirrent  lamps  with 
retb"  t. .r-,  I-  ]■!  rii  i  I'f  I. 

Tlie  uuclaievl  aru  lamp  did  not  a^'unie  iinporUnce  till  1891.  U  i* 
characterised  by  having  a  very  long  arc  iwing  a  ten-ion  of  "5  volU  to 
M)  volts  In  the  tfailu  (or  Jaiulns;  tamp  the  an:  is  Mirn»und««l  by  a 
double  glolie,  the  i  n  iier  one  of  which  |iniiiiMii8a  %  valva  (abacb'gn  vliVpk 
which  penults  e\|>an-ion  of  tbeeontaiaedair.  inM<ntlwlat]gegMlioil 
)irol<.'ctive,  and  lj«<umc«  filled  with  gn^  from  the  inner  globe.  In  lh«« 
circumslancestlic  enrboiHarecoOsumed  very  iilowly,and  the  arc  itself  i( 
modifietl  in  ch.irai'ter— the  upper  iKwilive  carbon  is,  through  rotation 
of  the  ar. ,  ir  i  'y  hoUowcil,  the  lower  negative  carl^n  is  pUiie, 
whili'  thiir  in.rnial  distance  apart  i»  itmia  at  fiO  volts.  Tlie 
iiif.  Ii;i:ii-iii  of  :i'.l  makes  of  th.  -.  I  imi**  i<  of  the  moat  rudimentary 
type.  And  since  the  carbon  consumption  i>  *nvx\\  the  displacement  of 
the  laminon*  apot  ia  wej  little.  The  a.lvantagcs  of  these  lam^att: 
Their  indapenaenca  of  one  another,  the  ease  of  tlicir  application  ip 
I  IU  volte  or  2S0  volt*  systems,  the  extreme  aimpUoCT  of  tbli' 
meebanitm,  the  employment  of  cheap  c.arbon.<,  tJie  email  coomBf^ 
lion  of  tlic  carbons,  and  the  reduction  in  the  amount  of  attflnti>">a 
uccc"«rT.  Their  di.snd vantages  are,  on  the  other  hand,  the  blue 
lint,  in  I'll"  !i;,'f]r,  the  variations  of  brightnehs  which  reii'dcr  almodt 
n«*r..-,uy  til.-  ii.f  of  a  ditfu^in^  globe,  the  fouling  of  tliis  by  » 
silicioii..«  (iepMul,  and  the  meiiioi  tity  of  th'-  li;,'hf  fmni  \\rp'  carbon* 
The  disadvantages  attending  the  u«e  of  «'  ci  u  iti[i;;-:urr( nt  ..ucloacd 
Uoip*  temoin  stUi  so  uunuroua  that  ibia  type  of  enclosed  lamp  cann>>t 
jet  ne  ragarded  aa  a  aneeam. 
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no  HUBttftrtiiw  of  an  ltm»  urbons  hu  nmlwid,  of  mane,  much 
■Montim. '  Thf  old  meUwd  of  bakioK  Mv«nl  tinea  a  Mate  of  carbon 
pondartieatcd  with  certain  synip*  ia  qnite  iHtCAtdca  ;  its  producU 
wm  tS  the  biKbi-sl  uxo'Uence,  but  were  very  expensive.  Now,  gms 
carbon,  SfkiiMi  carefully  «nd  powdered,  is  mixed  with  various  pro- 
}>ortioiiH  of  liu-.t{i  bitck  nod  tar  ;  and  sonietime*,  with  n  view  to 
inerpujiti)-'  Lliii  luiiiiuusity  nr  the  dnraMlily,  rKcmfeaU  are  (dJeiL  Tb« 
]«isti-',  Wfll  workf  i  iifi,  11  -«i|ii;rte),  mi!,  tirjully,  ccukedat  the  h'lf^httX 
poBSiblo  Uiupi.-rutaiij.  .\lo*t  liiirt»p«an  miinutji-turi  r^  ^iretb'^  fnMti** 
catbon  a  core  of  carbon  containing  bontc?  and  si!i  r>t.ii<,  .unl  r'luiiiinjt 
into  the  arc  ft  conducting  vapour,  which  at-uu  .staljlitj,  lavei"  tUe 
hLtiiiit,'  \  "ItA-f,  an  i  ^-ivm  a  wide  range  of  working  tension. 

In  the  (  niU-d  SLatcH,  for  home  consumption  only,  an  inferior 
kind  flf  ttAaa.  ia  nacla  from  lampbUck  aiuf  petroleum  purified  by 
aeid.  Siuih  earlMMM  iniiBt  be  made  V017  aoft,  and  mutt  be  plau-d 
with  copper  if  intended  for  low- voltage  lanw  Thdoamcnngof 
carbons  hsB  been  abandoned  in  Ran^  ehlMJ  baMTUa  tna  dropei 
of  molten  cojpper  affected  thi-  steadincH!)  of  the  arc. 

llie  denaity  of  avenigo  carbons  variei  from  1  30  to  1  '35  ;  the 
(rppcifir  T<?i<i«ilnme  varkc  fum  0-OOb  to  0  I  in  ohm*  and  ccntimciro"', 
;md  ii  tu-r.illy  nl  -mt  uOOs  or  0-0095.  The  core<i  usually  coiil.nii 
fO  [•■r  (  int.  to  •^■>  ii>;r  cent,  of  <Mr>i'--n,  S  psr  cent  to  0  per  i-i  nt.  nf 
wottr.  r>nd  till-  ri.-tt  i«  made  \:y  nl  -ilir^iu-  and  horati--,  T1;i  i>; 
i^,  h"»'  vt  r,  ::•>  good  test  lor  the  ijUrflily  uf  a  carbon  other  tli-in  its 
aietm}  1     I  :i  lamp. 

The  ]ir  iper  dilfuMOB  of  the  light  ia  now  effected  more  tboroogbly 
than  formerly  by  the  nia  of  TeilectOM,  ofttliaa  ctotw^  hala^Bea, 
dilfuscrs,  i'^c. ;  find  abo  bjrthe  cmptoyoMBt  of  mmted  «!«•  wboM 
lij;bt  in  Kiluctcd  from  a  whitened  oeilinL,-  or  frouapacial  (aiecton. 

The  photoiDetry  of  the  arc  lamp  hai  lapsed  into  confiuioii,  for  tite 
horilOBtal  caxdl^powvr,  the  maxioiiun  candle -poncr.i,  ihv  mean 
•pberieol  ■adthenenD  heiiii<|/bvrical  cudle  power  are  iji  common 
Ufe,  a<  well  as  a  ao-calleil "  aoniinal "  intensity.  In  any  ca.^,  it  U  diffi- 
t.u\i  lo  ci>mpare  the  re»ull«  of  two  experimenters,  on  account  of  the 
inisu:U,:i«iicv  of  definition  of  the  are.  It  it  oecc^jary  totpecify  not  only 
the  t  ni  r>;ut  md  terminal  volUge,  but  ntao  the  diameter  of  the  carbon.«, 
the  volUge  between  their  points,  the  length  of  the  arc,  and  thf  kind  of 
core  in  use.  Moreover,  to  attain  uniformity  in  results,  it  i?  1.1  i  .-.-ii  y 
that  the  iune  ataudaid  of  candle-power  ahuubl  be  tiird  hy  uil 
the  obBorvan  and  ilMttbaliMof  tha  lu^feMttthi^^  an^  -hould  be 
properlv  taken  into  aeeoimt  Ttte  anuor  and  II.  J  i^oum  have 
found,  by  the  aid  of  the  Inmenmeter,  that  (he  illutiiiiurtioil  woductii 
ia  incrcaaod  by  a  diminution  of  the  diameter  of  the  carbon  nllowiiig 
a  law  leas  tinipU*,  however,  than  that  of  Schreihage ;  aqd  that  it 
incrcosrs  with  the  voltage  np  to  a  certain  maximum  depeDdiagODtkc 
current  density,  and  then  diminiihea  again.  Thi<  ujiiximum  variea 
from  10  liimcDs  to  25  lamena  (OH  can  IN'  to  'J  <  un  ilcs)  mean 
spherical  per  watt  for  the  continuoiu  piirivjit,  in  l  frum  6  himena 
h)  17  '>  lunittis  OJ'4  candle  to  1'4  .  .inillc-  f  r  i/il-  altcmuting 
current.  Wedding's  ezperimenta.  by  other  method.",  ehuwed,  bci-idta 
theiaflMaaaoftliadkaMlaraf  tna  carbon  oa  tbe  pnotooMtiM  curve, 
tbe  direetloa  of  the  niasimun  eaudle-power  i«  niiaed  toaraidt  the 
horiiton  when  the  current  denaity  increaaes,  and  at  the  same  time  the 
ratio  of  the  horizontal  to  the  luuxitiium  intensity  incretM-.t  from  one- 
lifth  to  one  half,  l-'ioall.v,  an  all-ruund  compariaon  Aiov,»  that  the 
oonaamptinn  per  Hefner  candle  of  mean  heraupherical  candle-powor 
iaabovt  I  I  wntu  in  200-«  »tf  .•iltmi!if'»-<  nrTcnt  Linij:.-!  or  in  00-watt 
continaooB-current  lamp,  l  i»  o  t;s  wnu  in  IjUki  watt  alternatiDg 
or  I'lO-watt  contimirwf  aiirrius  lamps.  Thia  great  diifotnee  i» 
partially  compcu-Atta  l>y  die  rephteement  in  alternatO-CUIWt  luufit 
of  the  steadying  resijilance  by  »  aelf-inductiou  coil. 

In  enclosed  arc  lamps,  aiipplied  with  "5  volta  to  80  vnlta,  the  are 
ia  perpetually  undergoing  irre^nlsr  diaplacemcnts,  but  the  total 
Inauximta  JInz  variea  little.  The  diffu'^ing  globe  alaiirlia  30  per  «ant. 
to  40  par  cent,  of  the  light  produced.  The  yield  of  an  oucToied  arc 
seems  to  be  about  two-third>i  of  that  of  ttgMdopimanlattbeiftbe  mme 
]iower.  Tlie  meaautcmenl.H  by  Weddng;  Gpflud,  and  De  Bm(,  have 
hhown  thiit  the  enflniNl  arc  ii  ri'it  more  cconortiical  than  an  incan- 
d»'<enl  Ifttup  Yi  i  iilh-r  .  \p.  iiiin  iit.  rs,  KritnJuian,  Burrow,  and 
K*ji«]HjU,  by  reducing  ihi*  Jiamsjttr  ol  ; lie  c;irl>  inr,  tunc  shown  ll.i- 
revcrti-.  .Still,  the  encbjecd  are  sttiii  tin'.il  l  ,  iin'i  i  iir  to  the  ojieD 
arc  with  regard  lo  the  enei^y  consuuiption.  Undoubtedly,  with 
altemating  enrnnu  the  eneloaad  oia  ia  conaidenbly  iaferlM  to  the 
oidinaiT  incandeicent  lamp. 

PrctjrUi  111  IncandtJiCinl  Lampi.  The  uuifi'Miiity  iti  the  i  iaiiu- 
fasture,  the  eOlciency,  the  durability,  and  the  jaii  r  .jf  in  iin  lt-fio  i,t 
lamp*,  have  all  altered  for  ihp  better.  The  rntl„jii  l-hinitnt  :aii,p 
remains  easily  the  motl-uaed  form  of  the  incituduipceui  lamp.  It 
ia  usually  eainlofad  ia  abea  of  from  8  candles  to  :»!  caudhs 
atccpfionilly  from  SO  candles  to  HX)  candK*.  The  yellowish  light 
it  af!       M  r.ither  in  tticir  favour  than  otherwise. 

1 1  III,  ilif  thefirctical  point  of  view  it  ia  rrgnttable  that  the  rating 
of  lamps  by  the  inethoil,  pri>|^<jcd  in  180S  bjr  U.  (^rova,  by  defining- 
their  drgree  of  incandescence,  li.is  not  been  applied  in  pnictke. 
This  mi'thixl  maked  easy  the  determination  of  the  tempcratun.'  ol 
the  filament.  Acfordinif  to  Weber  this  tempi-riiture  reaches  from 
),ae6  C.  to  1.5e»  C.  and  even  *>dcg.  bij^lier  for  taiiips  wiUi  larger 


Ulamonta.  La  Ghntalier  6nde  the  teiiiperatiire  to  ho  ■hont  1,M0^CL, 
while  Janar  dadneed  l,6l0deK.  to  l.TSOdec.  forlO^oaadlo  laaavi  at 

65  volts.  Lf  Chntelier'a  method,  in  whicQ  the  intriusic  bfOuaney 
of  the  iilamcni  L<4  assnined  to  depend  only  on  the  tcmperalnTw 
nnd  th4>  condition  of  the  Rurfnce  of  the  tilaiiient,  i»  open  to 
riliji\';i:jti  .1!  account  of  the  evident  transparency  of  the  material 
of  the  fi'LiiiK'nt.  Tbe  increane  of  roAistvirn'e  with  ttmpt-ra- 
ture  i<  aiviitly  c miicrtit  1  wiUj  Ih-^  strui-.tun-  of  the  tiUimait  ;  (or 
Howell  Kail  »b<iwit  tbut  lie  rcii-taiice  ui  the  core  of  a  fii.iTiieiit 
diminishes  as  the  (umper:i''ii<i  reasea,  while  the  resistance  (if  the 
layer  of  deposited  carbon,  iiko  tliat  of  graphite,  incnases  with  liie 
tempertkture.  Hence  il  Ii  jeeiiHa  that  die  i«aulance  of  a  filament 
at  some  teniperatONa  beconaa  stationary  or  pnaseaaes  even  a  negative 
temperature  coellicieat. 

On  the  whole  the  last  10  years  have  witnessed  few  cliangcs  of 
importance  in  the  manufacture  of  incandescent  lampa.  but  very 
gri^t  iraprovementa  in  every  detail  of  the  complete  lamp  have  taken 
place,  'I  ne  modem  pr!X"f-p<!  of "  ^iiuirtini,'  "  ccllalfj-''  ili--";ilTi>d  in  zinc 
chloride,  ahMluil  cdiLT,  i-uljihurii:  ni.id,  ,  form  Ihf  11lni:;>-iitB  have 
almost  I'oiiit  li-tf Iv  rr(ilii.  i.-d  Xhn  uVi  iin^i-s'i',-:  i  f  Sw.ia  hit!  Kdi*.'»n  for 
:-idinaiy  tUanirm-t,  K  t  vltv  lur^'u  fihuruTil"  a  r.irbun  innlc  "imilur  to 
tii.tt  nsed  for  arc  lamp  carbons  is  usiudiy  cmpluycd.  The  carbouua- 
tionof  the  raw  ti lament  I  »y  incaadaaince  in  hyd  rocurbou  vapour  remaina. 
still  elroort  eaaentiol  liecaitit*  it  r^ria  tlie  blackeuitig  of  the  globe 
of  the  lamp,  and  permit*  of  a  greitt  niodilicatioa  of  the  wwitanee  of 
the  fibiment,  the  conductivity  of  the  depositol  carbon  h^og  eikbt 
or  I'l  times  that  of  the  body'of  the  fiJomeui.  1' n fortunately  tnia 
change  of  resiataaaa  ia  etiU  loand  to  bo  diflanit  of  regulation.  Nowa- 
days, al» \  t!ip  vocniim  i.^  imicli  more  nearly  perfect.  Powerful 
mcrcniT  [>uiiiji3  fuU  -w  the  application  of  mechanical  [ir'|iuni|i- 
when  tinai'  havo  redui  eid  tlie  pressure  to  half  a  millimei:--'  ul  im.r- 
uiny  ;  ur,  mhh.  tnu:p,  i  prooeM  of  chemical  eiluiU!<tion  roi  U^u^  lha 
mercury  pump,  Tlie  atti>:hiiient  of  the  filament  to  the  kiada,  too, 
has  been  dianged,  perhapa  for  the  worap,  by  the  adoption  of  a 
proocM  which  bakes  on  to  the  joint  a  paste  of  carbon  and  lur.  Nickel 
and  ferro-nickel  lea>l;«  hava  haan  triad,  but  it  (eemi  better  inatcad  of 
entirely  replacing  the  pfattiimm  to  main  the  ptatlnnm  ponim  of  tho 
lea<Is  OS  short  ana  thin  as  pcii<sible. 

Le«Ht  progrctis  of  all  has  bcvu  male  in  the  light-yield,  lefcrred 
iMiuilly  to  the  maximum  horiwntal  candle-power.  'Normally,  the 
mean  conaumptiou  is  3  6  watt'-  per  l>otu)u  dicimaU,  unlcM  the  lamp  is 
owd  .It  liitjbcr  pr*->»nre  than  !t'Mir'']f?r  voltas*-  WViwmann  and  the 
.itilli.T  by  thv  oi  'ivW-iiroM  iiru  I.»iii|i:<  luc.  !■  ri-duccd  wfely  tJie  con- 
^luniitini  t<i  :^  'j  wattx  j>cr  caudii-.  Tin.'  iucrmse  iu  the  nuinberof  the 
\  :'.\  .■<y^l«ml<  has  cauMtl  n.iiiiiiriuitiirers  to  develop  a  aioglc- 
ulanient  lamp  working  directly  at  volts,  bat  the  construction  of 
thaw  lam|!0  la  Bon  dilinilL  and  varialiooa  of  voltage  have  more 
effect  than  la  tho  caie  with  too  lowor-prcaniK  lamps.  These  lamps, 
loo,  liavi-  proved  le^  dtmUatkia  the  correafiondiM  IIO-Toh  lamp, 
they  canniit  be  mode  to  giva  aatiafoctorily  low  lan^e-poweia^  whua 
tlioii'  expi-nditure  of  energy  per  candle-power  increama  rathar^iiiehly 
with  time.  The  future  high-volt^  lamp  will  probal Jy  auploy  0 
filament  of  higher  resistance  tlian  the  carbon  filament. 

M.iuy  1: \['erimcnters  have  en'lcavoured  to  make  liliim  nf5  of  ulLi-r 
refractory  aubstanoes  than  <!atl<on,  such  a.s  th«  carbides  uf  lioruii, 
silicon,  aluminiuDi.  inliii.ni,  vVc,  but  have  ii  it  attiirud  ■  aiiiplelc 
Bucoeaa.  Laujjliana  uaoj  a  h  lament  of  cellakee  mixed  with  powdered 
bom  oraiUaoA  t  Uaiim  ales  «  modified  Ibiiii  of  carbon  filament 
which  ia  made  flNMn  a  etrstalliiie  carbon  powder  mada  iBia  a  iiaMa 
with  tor.  Welsbach  makv:;  fiUmentii  by  boating  a  platinam  WUO  I& 
an  utmoephere  of  hydrocarbona,  water  v^MOr,  and  oanian 
anhydride.  The  latter  filomenta  though  very  efficient,  are 
expeni>ive  and  can  be  uaed'only  with  pre;4ure*  of  from  20  volts  to 
30  vol;.'.  The  uH- of  the  rare  (arths  in  thin  connect iim  %.'ems  very 
jiriiii.i-iii;,',  V.iri  ius  investigators  have  endeavoured  Ic  mver  cirbon 
lilaiiient-*  Willi  these  substances,  both  bv  e!*f!r>  bi  iuit-il  jiroi'fs«f!< 
and  by  the  application  of  ii^.^il---.    '1')k-  oilliriil:>  m  the  w.iy 

(L-ciiis  to  be  ihtdiirbrence  between  the  eo«tticu*ii(«  of  cxiMOi^iuii  of  the 
carbon  con:  and  the  deposited  oxides  I'hromium.  tungstt^D,  pUtiown. 
iridium,  iie,,  bare  til  been  Used  to  replace  carUiU,  but  With  *nnll 
rucctfs.  \Vebbaeh,how««ar,haanada*fllaaMUtof thoriaydaiioiitad 
on  platinum  at  otmlttm,  which  eoBMinea  only  14  watt  per  caadle^ 
but  the  btliips  tf>  mode  are  very  tx|N.'ilsive. 

.lablocbkoir,  in  1^77,  and  N'enitit,  in  1807,  made  use  of  the  pro- 
[>crly,  already  deacrilMjd  by  M.  H»u\,  which  the  oxides  and  analc>f.rou» 
vi.bstanoci'  imm^ss  of  becoming  conductive  at  a  fairly  high  ti  iii[<u- 
raturu.  Nera^t  has  luode  the  necessary  preliminary  heating  nut  m  ale 
by  iibicing  II  spiral  pUtiiiuin  wire  ntar  the  filament  ;  lie  i^  -  u(so 
oxiilosof  gruitur  cajuiluctiviiy  than  ever  uited  btfore.  These  lamjie 
give  ver>'  whit*  light,  i)roil«ced  by  the  expenJituro  of  energy,  at 
the  rate  cf  I '75  wnit^  per  cindle  iu  a  S5-c4udle  lamp,  and  lUO  watta 
per  candle  in  a  loo  c.mdie  bunp^  Tbo  pnaancaof  air  or,  at  an^ 
rate,  an  oxidiaiug  otjiioapheTe  ii  neceeeory  to  prarait  dectrolytie 
docompositioa  of.tho  Aiameiit  h  ii  to  be  fL-aic-d  tlial  variations  o{ 
voltage  may  hm  rather  a  Ur>;u  vir^ci,  and,  in  any  case,  a  steadying 
reM.-.t;uice  i»  ncaeoHiqr.  Lamps  of  lew  than  2S  candle^  or  lea  than 
1 10  volu  have  not  yet  been  ntado,  hnt  high-vottaga  laoipi  tia  aaatly 
obtaioable. 
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The  rating  of  incandcfrcent  U]ii[«  varies  from  cuunlrv  *»  country. 
In  Kiancc  the  "bongiv  il'timalc,"  and  in  CiriDiany  iti  1  A-  :< noi  ibu 
Hpfiirr,  are  tLe  common  units  uf  illuiiiinatioti.  In  Fran<.'e  tlie 
hoi  i.'  'utal  candle  power  per|icndiculiir  tu  tlir  l(>(i)<  uf  the  tiluiiiunt  ia 
iiiifiunirvd  ;  in  utlitr  cuuntnrs  tlic  mean  of  tlie  (-luidlc  jxiner*  in 
•erond  dirt'Cliont  i«  takiti.  T1i«  (jtrman  KUctricU  A.-<><jcuiiii>n  layx 
down  that  l&mpe  >liuuld  li«ar  au  iudicAtton  of  the  p>j«'i:r  and  \  olhire 
towUliJiiSiwr«art.»aadtlMtt]M  life  gf  »  liuap  b*  definod  bjr  um 
tiflH  in  which  tte  aiiidle  pcnrar  Cdls  SOfw  oMt 


FOWBB  OBMBB1TI08:  OOMPIULTIYI  OOlf  BT 
THE  STEAM  EBOtHB,  VlTBt  TOBBtllB,  UD 

QAB  BHGINE.*  . 

mr  j:  BL  r.  xnnaAW,  V4.«. 

(CmitM  from  fogt  971, !«{.  XLY.) 

II. — W.VTCK  I'l.iWKtt 

I.  ]J«t(iUs  of  catimat«d  expeii<liturc  upua  tJia  Uhciofeldea 
glB«nrtnig  BtatioD  and  fbuit  1C,ij<  <•  •  ii  i-.  i«  unMeMlM  ditvatofcd 
wilh  a  capiul  cipendittiM  of  £^25,000.  Thk  does  not  iaclude 
djnUttiai.   {Tit*  KUctridan,  March  Sf,  1H9~  ) 

%,  IMmatIt  by  Miuct  uf  co-^l  of  l.iXiO  E.H.r.  in  Kranc«.  Ctjiital 
outlay  £24,060.  Cost  of  olwtrical  tiurw-power-liosir  Vk'uil.t<  out  to 
OOIIL^O  IOW.— (Minet  s  "  Elect m  MrUllurcif,'  1SJ>8,  p.  .Hi.  i 

3.  I>«la)l4  of  i-limattd  cxju  uditiini  upon  .Ma%«ena  power  dt  velop- 
ment  scheme.  Power  to  Ik-  dev.>li>].(-i  —  76,0!iO  h.v.  I'apiijd  oulUy 
8I,S33,<X>1.  ('bw;f>i  trt  y-f^  Tnfv!<»  varv  fr^m  ^l:!  ]-cr  clectricjvl  horsv- 
power-.vcar  up'(  ii  :-.    :  l':'  -]^  -  i  i-   t    i  n   iiiv  issued  July,  IH'JT.) 

4.  Details  of  actual  cbargis  Ni.i^ara  fiaiU  to  8i!;j.&0  )>vr 
^iHcil  hmM-poww-TCUv— <l'imu  Utum  to  writtr.) 

6.  Prof.  FMbtt,  in  a  l«tl«r  to  I%*  Timu,  Mate*  that  the  Kia^'am 
Fal]«  Co.  arc  dispfoing  of  :(4,590  tUk,  and  hftTi*  a  grii-ti  incoinv  ot 
£l60,'m  Thi<<  o<ju<lI»£4.6«.T<lparhon*«poW«r-yeiir.    i  Aug.  11),  lMi9. 

6.  Detuiln  of  proponed  charges  to  con-tumers  of  Nia^jara  p</wrr  in 
Ikitlhlo.  With  meter  and  tervic-f  tent,  this  works  out  to  I  I  cent« 
per  electrical  bor^-pnwerhour  for  small  conBunicre,  and  to  un'i«r 
1*0  cent  per  electrical  horte-power-hour  for  Urge  OMtMUDMIl  of 
power. — {hl'rtrieitii  (New  York),  Aj>nl  10,  Ii"'.*"*.) 

7.  Stateioent  ly  Wallace  that  at  Foyers  Ih'-  ojimitixj  c<»t>  of  iho 
power  station  equal  3Ui.  per  electrical  li')tse-pwvr-year.— (</"ar. 
doe.  Uhau.  lBd»iBi]r,ik|ita,  IBOM 

ft,  PmL  EMai,  in  a  i«tttr  to  TKt  TSm«  (An^xut  10, 1890),  itntf* 
that  the  uperntin^  ciiwuseD  at  Nia^ur*  fnr  at.ri**)  h.p.  .iri-  only 
£25,0<iO  ]>er  annum.   'I'Li-!  ciuul*  I  I*.  5d.  per  lior»e-po\ver  ye;ir. 

'J.  I'etiiiled  slati-ment  by  WallKink  of  cost  of  jjowi  t  dovclnpment 
at  Locliine  lUpid*.  Hre«ent  i-o«t  i-  $S2.t)7  per  kilowiitt  year.  Thi* 
will  \te  redneed  to  1  1,  n  hen  20,<X)"  il.r.  i*  prrnlucc  l  and  ^oU. — 
(i:Uctnr,i!  fFortil,  Jin^<  1-,  1 

10.  ArchiWld  staler  Lkil  liie  charj;cH  fur  tlie  Ljcliiia  Itipids  power 
in  Montreal  are  to  small  users  $S.'>,  and  to  large  u->  n  ^'M  per  aiactrieal 
hoiBe-])Ower-ycar. — (Kkctrieul  H'orld,  Augtul  5,  IsiW.) 

II.  Notice  uf  reduction  of  chUKM  tO  9Mi35  per  •Metrical  liot>c- 
jiower-year  for  Nia^ta  poww  in  BuiEtlo.  "thit  appliei  only  '.o  lar^-e 
OMiMUiian.— (A7<i-rnci#y  ^Ntw  Vork),  He<*niWr21,  WH<.) 

19L  Statement  hy  Msj^ee,  that  h.vdraulti-  jjowi-r  is  llie  ehe^i^  r  ^o 
long  aa  tlie  capital  expenditure  has  not  i  xcei-<led  £2*1  jwr  electrical 
horse-power  developed.    [VittnitT't  Ma^-inr,  January,  Iw'ft) 

13.  IK'lailj  of  capital  •;\ponditure  u]K)n  a  scln'nie  ol  water-power 
development  at  Zun  i  .  1  iial  expenditurt'  upon  hydraulic  and 
il.ynamo  pUnt  will  1»  1 9,000,0UU{r,  TotAl  power  to  bv  develoiied 
c.'juahi  iL.  ((grosNX— (ftntn  Ls  Gmk  Ci^  JKteHrieiif  (>ew 
Votk;k  March  1\  IHUU.) 

Aft^Euich,  aecordillg to  Levin,  the  a  u^y  f  r  pjwer  to  bme  on- 
aiimm b  Jt6  to  £7  pet  htake  horti- p.  w  I  .  iKUttriett  lltrUtu, 
Jane  V>,  ukk).) 

14.  In  Norway  water-p'jwer  cun  lie  develo|K-d  in  eeitain  di<itriel* 
at  i»  tcut  of  only  17.^,  M.-  22?.  3il.  per  eKttricul  borse^ixiwer  j  ear- 
[Jour.  S.IC.  Chew.  Indu-lrv,  p.  722,  1S'J9.) 

15.  .Xttliecbloratti  works  at  V*I1  jr'  .  ?,  thaaipitiil  exjwiiditure  upon 
the  development  of  :5,000  ii.i'.  w..-  f  I    :  ■  i,  ot  £;!-.SH  jx-r  hot8<>  jiower. 

(Lunge,    Sidphutii  Acid  Rti  1  .Vik.di,  Vid.  1 1 1.,  l>.0(i  odition.) 

10,  IVtails  ! I'l  .I.i;.' t  ot  u;tual  cxpendituic  u|Km  watcr- 
puwer  dfivelopmcuU  in  t  rance.  This  vat  iiu>  from  £l'2e)  per  koi'!<e> 
|io««r  to  Ji9l>Mr  lMitM''poim  aeootding  to  tha  luad  of  water  to  be 
dealt  wifh.  The  loweat  expenditsn  was  upoa  a  Ul  of  140  name 
in  Uaute-Savoie.  Ttie  hone- power  ia  eat«niata<l  at  Hie  turbine  ahaft, 
uud  the  tost  of  dynaino*  h  nut  iaeloded  ia  theea  flgiwA— (iOerininii 
y^H  ific,  Septeiiilier  30,  Ifilti.) 

17.  Accordini^  to  a  writer  iii  The  KlKlrician,  Au^juU  4, 1809^  the 
tot»I  iucluiirc  charges  at  Itheinfeldcii  are  a.*  follows :  — 

(a)  3('tjx24  hours         £fi  fior  electricil  horw-puwi-r-year. 

ibj  307  X  10  huura   £7  per  electrical  bot»e-power-year. 

*  Paixr  read  Men  BoetiBii  <f  of  Uw  BritSh  A«««Miop  at  Bcadfoid. 


].•*.  Iketalls,  by  Prof.  Crocker,  of  the  coft  of  water-power  in  i 
IV.wer  is  ruild  m  Kyoiu  nt  £(>.  C^.  j^r  electrical  horse-power-yeif  ftw 
power-  up  tv  U»>  H.t  ,  r.' A  at  £3,  Gs.  i-er  elcctncal  horse-|)OweT-veir 
lot  powi  ts  abi.v.-  lO'i  I'  I      I  ,  .'*f(n<-ai  (New  Vurk),  June,  IBIH).) 

I'J.  littiulH,  liy  K.  iiimwnii,  iif  cj.t  waltr  («'Wer  in  Italy. 
Cajiital  ctwts  bavi-  avrr)^^•<l  £12  ]mii  h>ir«»  |>ow«r  ilcviloited,  and 
operatiuj;  costs  6(>i  f>or  el>-  ttical  hur»e-jK)wer-\«4r  -  {Kit^nneerin-j 
Al«w»V,  Angii^t,  IIHHM 

20.  DfUiiU,  bv  It.  ('.  WaahingUyn,  of  eoit  «f  water-jiower  in  Gall* 
f  iriiia.  At  Mecur  ;  I  tall)  the  TclIunJe  Power  Co.  supply  eumnt 
nv<'r  an  $M>-mde  circuit  and  t  har.^e  fC/i  \-cr  eleetrical  hane-powcr  at 
the  luiiH's.  -  [J-ur.  l-'riUikliu  Injitilutc.  S<  j.tniiber,  ISSM>  ) 

At  Mrran,  in  the  Austrian  Tvrol,  rf.iXK)  II.!-.  is  sold  to  the  IimxI 
carbide  rotniKiny  at  47'.  6J.  jtr  el.  ■  Iricjl  h<ir-»  -pjwer  year. — I Helair 
KU'-tri  iM,  May  1».  ; 

22.  In  SwilA-rlaiid  the  .di  d^;*!!  lor  [sm  er  r  ir*  '^Hs  i-.  n  f.'«  aiid  £10 
for  small  mot'  r",  and  In-lween  £6  sud  £7  ^  i  i  1  ir  m  '  j>er 
brake  lMJi!i«  puwei-yettT.  lu  one  e\c<  ptiouai .  .lm-  the  cHai^e  was  only 
/,d  per  Icilimatt-honr.'-KCiN'inMl  ibrMW,  Febniary  2,  li><iu) 

23.  The  capital  outlay  at  Lyon^  has  fa«en  £H4  ]ier  horse- power 
'l«vel'i|i'.'d.  Over  one-half  of  this  tH:al  bad  lieen  exjiended  upOB 
liydraulic  eti>;iiieeriii;'  work^  At  lut<.'rkken  the  capital  outlay  rat 
bcvM  £34  )K:r  hor>e-j")wer  di  vi-lopi.d.— ( J.  W.  Hall,  in  disciuwion 
uj«)n  Addenbroik  s  I'aiK-r  ii]>on  "  iileulric  Power  Supply  from 
Central  Stations"  rea.l  Iir-f  S -uth  .Slatlordsbire  Iron  and  S»  -1 
In-titutc,  I  sits.) 

£4.  Ac>  .f.ljuK  to  U.  I  'atlM,n.  Wdtel-powet  in  Sweden  coats  bctweta 

13m.  nn  l  <  in  |^r  eb-otrical  horae>|io«er>;«nt,— (Alia.  /.  IfMliv 

c>um\f,  V  I  ,  p.  471.) 

2:<.  At  Hwpafea,  in  Kocwi^,  power  ia  being  eold  by  the  power 
ciinipany  to  the  two  eaifaida  worka  at  4tm. — .Vlai.  per  electrical 

hiir»<  -power-Tear.    \i  hrm,  /advitm,  April  1,  lf<Kl.) 

2H.  Siatefiirnt  that  loweat  ehmji*  far  « ater-iHiwer  in  Switzerland 
is  £0  p«r  bMke  hune-ittwer-ieer  at  SehaffhaiwetL-  '/^  V  fricai 
A^^r^  June  1^1000.) 
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In  the  pnu-Aioit  two  table*  (UL  and  IV.)  these  c«tiQiat«i*  and 
Htmd  coiit*  bnve  Wn  ndoiwd  to  eoin(>arabl«  form.  The  reUtioD 
between  the  brake  bonte-power  and  the  electrical  bon(^])ower  Km 
hti-ii  taken  sli  85 :  Wx   One  i»  again  struck  by  the  wide  variution  of 

the  fipurts.  T!ip  cipitftl  oiirlay  jn-r  hf>nc  pnwcT  raiip:??  lietwuRri 
£3.  £fc-.  ;.M.  .il  \  ^ill  ill--  :iiul  t'-'l  ur  I.vihih.  I  Ih-  i  liiual.'il  r.ud  juliiiil 
chiifyf.-    ]>t;r   til  L'li         hntf.if-piiWt  T  ji'Jir  siinw  the    still  ((Tcater 

(Ji;''in  1  n'.H I tn  i'l  lit  a  .-ini'l  miiiaiii!' i  yxiwi-r  nuticin  in  Norway 
anil  i,]f:'>.  11a,  the  charge  to  amaii  cuiLiiimcr*  in  Biillalo. 

The  fignita  ky  Walimiik  for  tim  cmt  of  sower  at  the  Lachine 
Rajiida  alaliaiD  m  drndki  Ivy  J«Mi  for  wo  cajiiul  outlay  upon 
t,vi>ical  walor-Mlirer  dnoloiwiaiit  adtMDM  bi  Fnnco,  an  inHieuntly 
int«icgtiiH(  tO  qiiWi »  forllter  oOnaidaiatHni,  and  tboy  are  reproduced 
below. 

Details  of  capital  expenditure  and  running  cxjiense-s  nt  Lachine 
Kapida  IVlwer  Station,  Irom  Wallbank's  Paper,  before  l^ational 
JilceltiC  Lighting  AsocLition,  Chicago,  1  f^OS  :— 

Power  at  pr««eul  develoiief]  u  4,0OOkw, 
Power  &»ilttUe  in  IS.OOukw. 
Allowing  for      pt»r  wd(.  1"«»«is  between  turbine*  and  dyuaittos, 
tkocrtpiul  <  \ix  iidituri-  hiLs  I .  tii  8283.83  per  kilowatt. 
Thu  annual  ooitt  |i«r  kilow-att  at  preseut  are  :— 

totiUMt  at  6  par  i-eni  $1&95 

UepraittlMtof  6  per  oenC  (ou  otM-lhirdofcuiiiul  outlay  i...  4.17 

Ofinttof  expMMct  ».....„   2ns 

r.ovl   122.97 

^2>97  imr  kilow»tt-jm:     i     1  l  -.  dil.  per  electtriual  hone-powar-jcar. 

The  annual  casta  per  kilowatt  when  ll^iOOOkw.  I"  generat<<() 
will  be  : — 

lotercM  «t  6  |icr  ccnU   #4.96 

Depreciation  at  S  per  cent,  (co  one-third  of  eaiiitaJ  oulta;}...  1.68 
Uiierating  ei|«niea    1.51 

ToUl   ...83.14 

f8.14  par  kilaintt-yaac»£l.  fla^  ftd.  par  elMtrical  hano-povcr- 
fau^£lnlriMf  JTartf,  JnM  U,  1886.) 

Sbtaiu  or  Tnn  Wjxu^powxk  DvTBLonf  bit  Bcann 
IV  Fmun» 

I.  tflCO  B.P.— lUWO  H.i'.  ,'mean  8,600  n.r.)  in  Upper  Sstov.  Fall 
140  metiM.  Oapjtu  outlay  JC36,  UXi-<£4.  ^>f.  7d.  }<er  hurse-p'^wcr  at 
turbine  shaft. 

S.  4.00O  H.i>.  in  DepxrtaMBt  I»*re.  Fall  100  nx  trea.  Capital  outlay 

£if,000-l,'7  per  horae-power  at  turbine  shaft 

3.  300  H.  p.  in  Upper  Savoy.  Fall  Jnictn  i.  Capital  outlay  i'D.OOO 
«=£'^  per  li:>r«e  piTArcr  a*,  t'trliiti';  shaft,  -(K/<Jn>a<  Mevmr, 
Kfliti-iuV.i'i-  3Ci, 

'ykiiix  liaurea  iUiis,Uat.e  well  Uic  clTc-ct  i.f  lK-i;^!it  of  fnll  upon  cupiUil 
outlay,  and  ahow  tJie  great  economy  of  utili' ini;  m  >:r.'4kUii<;  h--^\\  lniU 
of  water  for  induxtrial  puipooei).  The  dilfereuu*  lu  C4ijiiiiil  outlay 
between  example*  1  and  3  repn«onta  an  iMUit»  of  .£1.  0^.  per  horse- 
power p«r  aTUium  to  the  eoet  of  power  at  tin  latter  power  atation, 
M  wlmat  dmr/tt  alone,  and  more  than  tliii  if  depnaiaMOn  be  taken 
into  aoeount.  The  fi^irca  ahowing  the  increase  of  ehaTg«  'Uie  to 
transmiation  are  also  of  striking  interest.  Niagara  po\v.  r  n'  !'  lUlo 
cc.iln  £4.  l.'li.  Id.  per  electrical  hor«e-power-ycar  as  co  j  !  .vith 
I'.l.  VJ<  T'l.  at  Xt:ip.'ani.  The  power  from  1,-icViinf  K  ipiib  i-nsts 
S^<\-  I'Ai.  -d.  jicr  I  I'.ctncal  horse-power-year  in  Mou'.n.il,  wiuTf.i^  Liii" 
prteent  costa  at  Lht  L;ci:.jrfliDt<  "tation  are  only  JL';i.  Iti.  In  Ttah 
the  charge  to  mitit^  'jO  ;>n  tran^iiu-'-di.jn  utu'  u  £12,  10.4.  per 

electrical  hor§c-|>ower-,)car  ;  lUe  tu^t  uf  i;siiis;r«iUjiti;  tlus  pswer  at 
Proro  is  probably  nut  one-fourth  (»f  thia  amount.  The^c  figures  are 
worthy  ul  clow  sciulioy  by  those  iutercsttxL  in  the  power  nchemes 
«hkh  ham  klaly  hotn  ucei^^g  tlio  attaution  of  ooi  ln^iBlatorf, 
liflco  thef  indicatt:  that  tnnamlHuin  <aala  and  kana  on  cajtabk'  of 
donliliBK  or  traUiogtlic  c<m»  of  ckctrioity  to  tlia  oaniimiBiii 

Ilf  -«iA8  I'OWIH. 

1.  My  ii-L' uf  g,n  ..n  i  Mond'a  latest  form  of  |>imi;ii,  .;r, 
2;i  ^  ]n  i  '.till.  Ill  llif  L-rii.  ^,.'y  of  I  iiiimintms  coal cau  be  convertel  into 
Ml- jb.mii:-:il  i-UL-r;.-y.  TIj.j  ui.lu.il  ti-v.ircj  for  a  25  H.i'.  Croibley  goa 
engine,  oic  ii.lW  n  i-.-ijouts  ikc  Uu  lucL — {Proc.  Intt.  Civil  Engineers, 
March,  li>*J7  ) 

2.  Statciiienl  l>y  Dr.  Buvtiuon  that  with  ^  tnginca  of  best  tvpe, 
lib.  vf  coal  yicl'i«  1  ii.r  hour.  AViih  a  300  iLr.  plant  th.:  h  r  o 
p<jwcr-ytar  (apparently  uf  ifitH  haatt)  ooaU  only  aOa.  The  ctpitul 
outlay  per  liorao*pow«r  tat  inodnccn  and  engines  ia  £'12,  or  ^0  per 
cant  hlgber  than  willl  •  modem  fleum  plant,  but  the  thvrma, 
efficiency  is  .'lO  per  cent,  greater. — (^oMr.  Soc.  Chem.  Induilry. 
DccemlMfr,  1»97.) 

'A.  At  Lau*ii!in(»,  in  it  '  Tlnnd,  «  SSX*  H  P,  fpa  engine  plant  bi" 
run  (atiafactm  iU  -r  ■  vvi  ;  ■,»  ■>  1 1 m  fur  Hr.pply  of  the  electric  power  t.  . 
tlie  troinway  Kjelcui.  Tlic  jiUm  con■i:^t«  oi  three  I3i>  u.!*.  Cl(i«»ley 
engines,  working  willi  an  expenditure  of  l-1371b.  cual  pet  horsc- 
puwcr-hottr. ^'"*<2'*'bcr  11,  18'js.) 

4.  HUtoaunfe  by  Do«»M  that  at  Hnlifas  the  cunsumplion  of  fwl 

it  14ilb.  per  hoiMi-powai^ionr.— (Jf«rh.  fn^incrr,  imt*,  p  T'.a ) 


5.  Statement  that  by  Thwaitc-Cardnes  aystem  of  utilisii^  i 
gatea  of  blaat  fumocea,  1  LH.i-.-hour  ia  obtained  per  l°31a  coko 
charged  into  fumoj-e.— (JSfaeJriea!  JlevUa  (fjundon),  Dec.  30,  1S9«  > 

6.  Kcautts  of  trial*  of  above  ayatem  at  Wiahaw  Iron  SVutks, 
cin^i^^i^w.  10  H.p.  can  be  obtainul  per  ton  of  fool  eharsed  into 
fuitiuKs  Iter  week  (axM  bam)^(Sf»tttitml  Saitm  (Looiiaa)^ 
May  6,  ibQii.) 

7.  Kennlt.i  of  te-il?  by  I'rof.  Meyer  of  00  H  r  j.'a.s  tiipna  at  Dilfer- 
dingen,  ran  on  blaat-fumace  gasea.  Theruuil  eBiciency  varied 
U'tween  27 '4  per  cent,  and  30-8  par  «eiit.—<Abil«ieted,  JftyfiMirtny 
Mago  Jnt,  July,  1.H90.) 

8.  A  l,.'>4K)  B.r.  WciitinghooEe  gaa  engine,  now  building,  la 
expected  to  develop  a  thermal  eliiciency  of  30  per  cent,  ur  I  n.H.F. 
per  pound  of  coal  charged  into  the  producer,— {ffcWricoi  Keview 
(London).  July  28,  ISOD.) 

'.K  At  S'orthwich  a  300  ii  p.  gas  engine  has  been  running  on  pto- 
dacer  gu.s  for  a  conaiderablo  period,  ac>l  yi<.  l  Hug  1  ilili*.  ptf  poinid 
cm?  cbar^ied. — Jour.  .Sac.  ('hfiii.  liidiii^try,  July,  lti99.) 

I'l.  Mi-yer  lias  eatinialeil  llmt  in  tiormany,  u«ing  bliwl  fumiice 
gMtf,  the  horae-power -hour  could  be  generated  at  a  a  ^t  of  >i  tiyUplg. 
—(ktv.  UnirtrftVt  det  Mina,  July,  1899.) 

11.  Lencauchez  lias  ealiiiiatcd  that  using  producer  giu»  gctuinUed 
from  Fnndi  anthracite  ca«l.  1  ■.P.-luHUt  wonld  coit  O-OUiSt&i— 
(/our.  de  Soe.  ivf^  Ingcnit'on  da  Vianoe,  IflM.) 

1 2.  Ettinute  by  II  umphreys  of  coat  of  ulectricat  horec-powcr-honr, 
using  Mond  producer  gaa,  baaed  upon  a  itlant  of  10,000  H.i'. 
=  7,000  E.  a.  r.  Capital  expenditure  csliwatni  to  be  £140^000^  and 
total  running  expenacii,  £35,000.  Interest  takn  at  •  p«  iant— 
{Pmf.  Ii  vt  r'.vW  Engineer*,  March,  1897.) 

I 'unvertiu;;  tla.*  lata  into  comparable  form,  .iinl  g  il];<;rii),;  tlu' 
teisuits  lyjjelher,  we  have  the  figures  pre«ented  in  Tablet  V.  and  VI. 


Table  \—F»tl  Conntmpi  c.u  <,J  iJtn  Bngbu  PktnU. 


rUoe. 

I.ha.  fuel 
|ier  H.r.-h«ur. 

liX) 

1-00 

1-00 

101 

1-03 

1137 

im' 

1-666' 

AuUiofivy. 

U  «i«lingboua«  Ivugiiiccr*  . 

Dr.  Bowman   

Bailhy. 


Booth  .. 


llcf,Mo, 

8 
3 
0 
4 
1 
S 
5 
6 


'  ThenrtfcrtDOskaaBd 


8,760  noari  kAmi  OnamW  hni  Go*  Awr. 


Authority. 

Meyer  

liumpbrcys  .. 
Ikiwnian   


('o»i, 

l-i  1 

b  0 

1  712 


Blast  turaaoe gases..  .,. 

Mond  ]mKlar«r  gut   

.Mond  produi:cr  gAx  

Kinoh  antliracile  uasti  in  gsa  pro- 


lief.  No. 

10 
\» 
2  . 
11 


Taking  the  best  tigures  for  each  ol  ths  tlirpe  sourcc.-i  fxiwer 
dealt  witn  above  and  bringiog  them  all  to  a  commnn  l<\<ii.'>  of  cnm- 
pariiOD,  namely,  the  coit  of  the  clectrioil  hor&i-powei-yeir  of  H,7tiO 
hourss  we  obtun  the  figure*  given  in  Table  VII. 

Table  VII.— C'omvarri/iM  Cotlt  cf  EkUrical  Pemr.    Lonat  rtrorded 
toitt  ptr  IsUclrieal  Uone-Poatr-Ytar  of  fi,7W)  lloun. 


Source  of  ponN'. 

I./i>«re*l 
cstimAted 

c-ist. 

Lowest 

Cimntry.      actuul  C<juui,ry. 
cost. 

Steam   

Qaa  (blast  (umaoe)  , 

ri  6  5 

^1  18  B 
4  17 
»  0  0 

CaiMula 
Kugkuiil 
Uermany 
^BgllMlll 

£1  19  0 
4  17  7 

Swftaariawt 
U.8MMa 

Thain««ott  for  vMatwpaw  (ircn  in  Table  17.  iMaMttMB 
xutA  la  TaUo  Til.  abua  it  is  ovidaatly  exceptional,  tad  Aem  ia  no 

probability  of  pri\ii-cr  bctn"  fjenerated  from  wotaTn  luft  onitaat 

inch  a  low  co^t. 

The  figurcj  in  Table  VII.  so]iport  the  opinion,  now  generally  held, 
that  water,  when  developed  without  exce»ive  capital  expenditure,  ia 
tlu-  chcape.Ht  source  of  mechanical  or  electrica!  fticrtry.  Wl>f!i.  him-- 
■M  r,  the  hydraulic  engineering  cxpenditun?  lii-  '"i-n  ln-avy,  ir  whiti 
ihu  power  al'ler  gvncratiou  luia  reijuirvd  to  hv  Iran -iiiittrii  i>ver  long 
distances,  the  margin  between  the  relative  co«t>  u)  water  and  steam 
power  i>i  greatly  narrowed,  and  in  some  cueos  disappeaii^  altugcUior. 

Ehctntal  murfuf,  gctitntttd  if  /ailixi  ml»t,  M  aaUmf  iMva  «l 
JUMiysMcN,  at  Zmith,  und  a(  Bu^ak  than  it  miM  (wlf»  jiMt 
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LatKaihire  if  genrralc.i  iy  tttam-poxr/r  in  laryt  Mlilt;  Wnd  >!•'  m  ir  .  n 
iefuven  Ihe  aciuat  char^  for  vntfr  poii-tr  at  Xia^an  WMi  ll*€  tulimuttd 
Utam-fOKcr  in  Urge  genrrating  itatinu  «tt  SPtlAIiMfMMrt  it 
mite  ISi.  lit  J>tr  tUctrti^ai  fcoTK  ;i.  i{rr-y«ir. 

With  r^rtl  U)  the  inMuence  uf  capiul  ezpenditoie  ooeaiioiied  br 
liMvy  eoptifi^riiig  work  u|ion  the  final  coit  of  water-power,  it  l'^ 
rrnliible  that  the  diflerencc*  in  thf  th<>  cMiTpa  for  the  eWtrical 
licrei' power-year  at  NilgMa,  Uhsinfi M.-ii,  irnl  lacliine  Rajii'U  ari> 
to  be  ascriV'ej  tn  this  cause,  thout;!i  in  lh<-  ra-i  'if  Xi  ii;!irti,  hr-avy 
promotiun  tipcnsva  wtre  no  Joulit  mcuri'  1-  'I  j  -  [  w-jr  .i"  l.icbitie 
Hitpidfi  an-l  Ma?:ii'na  will  be  ■livi'l  ij  i.'i  with  a  mucb  l  /wrr  t  t;u!,d  rvr 
\U)ne-]h ,v,KT  than  bus  \vjn  the  c;li-c  .it  Nia^iraand  llln  ;ul'  ■■  ;  1  ;'. 
tlie  fiuurvK  fur  the  two  former  ttiitioDs  ue  nut  ret  cutupK  U-,  ami 
poMiUy  Ui«  «»tiinatM  of  Um  m1«  price  uf  th«  power— n«mel7 
£1. 6«.  Ad.,  and  £8.  lOt.  per  elcetrietl  honc-power-year— will  liave  to 
bs  miied. 

^miagBow  to  •  oouiderttioii  of  tbt  nlatlTC  potitios  of 
power,  the  qncstiaii  of  the  pncticability  of  lug»  cogioe*  may  l>e 
talcL-n  aa  nttJed  ;  but  until  fnrtber  eiperienee  ha*  lieen  ({aineil  witb 
thciie  large  engine?  umler  i-an-itant  work,  it  i-s  unsafe  In  prophesy 
upon  the  jiUce  lL--_v  will  ojcupy  in  llif  future  iiiij-;etniil  JcVL-lupmcnt 
of  tbi«  iina  u'b' r  Cinintrif*.  II  lliev  lio  not  cist  eicct^iv.-  ►•iin"  for 
tiln->/ivii;,ii  !■  ami  ri/]i,iir-s  liir„'e  cn^jin-s  -  in  '  ii  unc'.i'  ri  wi'.li  c  ki- 
oxi'iii  iinil  bl««t  furiuicru — mav  entirely  niter  the  pn-wnt  po!itii>ii  of 
•Iftirt ;  Mid  new  indiutric*  which  M  preMiit  are  beini;  e«tftlili«ht<l 
ill  the  neigblionrbood  of  wet«r-MW*r  etatione,  may  find  ibenuelm 
in  aerere  competition  with  •iniilar  mannftM^tei  owned  on  in  the 
eoal  and  inn  diitricta  of  the  dder  mannfactiiring  oonutriea.  It  ba^ 
been  calcnhtad  that  ^000,000  K.r.  is  annnallv  waited  in  the  pue-. 
ilBUiBg  front  the  hbat  furnaces  of  the  United  Kingdom.*  If  thc-^e 
wiwti?  pv«e«  cottlJ  be  indiii*trially  utilued  in  the  manner  «Hi;irvileil, 
we  ^li"iil.l  •i.i  a  luri^e  i-xle«l  b«  compensated  fur  our  I  n  k  ol'  n.i'.ur*! 
w.ii.-!  piiKir,  Bui  lila.»t  furnacii!  ilemand  coke,  ;in  l  cimI  I'lJi  in* 
i  xhiii>i)lile  :  b>j  tliiit  ev«n  if  lliip<  «uur:e  of  nnM:bjiuii.Ml  ami  cb  .  tiu-iil 
energy  be  tajipvd,  it  can  ouly  piMt(>oue,  but  uut  avert,  the  lioitl 

tniuiph  of  tM  mMdUl  tad  oi  im  tvthiw 


I&ECTRIO  TRACTION  ON  Mill  BAUWATS 

IN  ITALY. 


Wa  hava  noaiwd  from  Mmsci.  Gaoz  &  Co^  ttucmgh 
Uk  a.  J.  Lawaoa,  aona  intanatiag  notoe  of  woik  lAieb  Ibis 
finn  iadoing  in  conntetion  with  alamo  toaoUon  oa  main  rail 
mjs.  1b  ma  application  of  olaalm  tnotiaa,  a  difflonlty  was 
found  in  the  heavy  ooircnt  roqair«d  tat  n&mj  traSBc  if  a  low 
pressnre  was  used,  and  having  regard  to  tho  oooatmeiion  of  the 
variooB  parts,  such  as  coniiiintators,  ^,(lMCa«aa  a  difficulty 
ia  employing  a  higher  coDtinnoug-euRent  pressure  than 
750  TOlts  for  the  motors.  Difliciltif^  on  ac';'nunt  of  large 
eurrente  are  evident,  for  insliinco,  in  tho  injrca^u  lu  tho  cost 
of  condactots,  of  bonding  and  of  leading  the  current  from  tho 
conductor  to  the  motor.  In  the  c&so  of  long  linos,  aliio,  in 
whieli  thr*H^  phaH«  transmis.'iion  wiil  he  required,  the  use  of 
coutinuoas  currents  for  tho  tratna  would  necoaaitate  rotatory 
machinery  in  sub-stations.  Me.q8rs.  'ianz  <k  Co  ,  and  especially 
thoir  assistant  cnginoor,  Mr  K.  von  Kando,  therefore,  turned 
their  at'.entuin  to  th«  i'in]ili:yment  of  bif.;h-pre38aiS  poly- 
phokse  oarrent  for  direct  applicaticu  to  the  motors. 

A  system  workej  out  on  tliese  Hues  was  Bubmilted 
in  189§  bv  Messrs.  Oanz  ii  Co.  to  the  board  of  directors 
of  the  Italian  Adiiatio  Railway  Co.,  as  a  subBtitute  for  the 
iKMant  ateam  looomotiTaa  working  the  Leoco  CoIico  Sondrio 
CSiiaiTCimia  Railway,  and  with  the  approval  of  tho  Italian 
Govamnuot  this  firm  was  entrusted  with  the  worli.  The 
total  lan^  of  line  being  converted  is  66  milea.  The 
outnnt  18  to  be  taken  from  an  bydraalio  station  at 
HorlMngo  on  tiie  Bivor  Adda,  some  distanoa  Iwfinre  the 
•ntMiiMe  of  that  river  Into  the  Lake  of  Como.  The  primary 
fiimma  of  90,000  vollo  will  be  generated  by  three-phase 
i1twmatliig«wwiit  mooMbWi  dinoti^  mouitad  on  the 
taifalDa  ahifia,  and  Uitee  maahinet  of  S,000  ■.!>.  oaoh  will  ha 
pat  in.  Tlie  li^equency  adopted  'n  low— viz.,  15  per  stc. 
Transformers  are  placed  along  the  line  r<>iuciDg  Ihi  pressure 
from  20,000  to  :i,000  volts,  a',  which  pressure  tho  current  is 
delivered  to  the  trolley  wire ;  au  1  taken  from  thorn  by  moans 
of  ii  trolley  of  special  form  tlirou;,'h  in.sulated  cable-  lirect  to 
the  motors.    There  arc  two  150  ii  c.  motors  on  each  car,  so 
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connected  that  when  couplrd  togtther  the  Bpotd  nf  thi  r  i!itb 
is  half  that  of  the  ri  volving  fiold  ami  CiinnMiucnily  iharv  are 
two  speed  a  available  — tlir  so  calk  J  half  speed  of  19  milea  an 
hour,  which  i»  attained  on  series  ooanection,  and  Sti  milea 
an  hour,  winch  will  be  ttio  Bocmil  apaad  tot  fOMMigor  twiai 
on  the  level. 

Tho  greatest  incline  on  the  railway  ii  ahont  2  pOT  Otnl., 
and  the  Hharpe.nt  curve  ia  080(t.  radios.  For  the  passenger 
traffic  a  motor  car  «2lt.  long,  with  four  pairs  of  wheels,  will 
1«>  employed,  and  two  ordmary  p»8seng«  r  cars  as  trailers. 
Kach  motor  car  complete  weighs  .'>0  ton.;  I  lu  re  will  be  10 
of  theaa  in  aU,  of  wliiefa  five  are  to  be  "  parlour  cars." 
Fndght  tniaa  will  be  eompoeed  of  a  looomotive  having  foor 
150  w A  motoca.  weiahing  eon^ala  46  tons,  and  freight  earn 
of  a  total  Wright  of  UO  ton.  Tftaa  motoca  wiU  be  oonplad 
two  in  series,  and  tha^ead  of  thaaa  tmbit  wiU  ba  19  mUei  aa 
hour.  At  pceaent  two  MMh  looonotim  ham  bain  bofll.  It 
is  probaUa  the  line  will  be  in  wotUBf  osdat  by  tho  end  of  the 
year. 

Before  taking  tliis  work  in  hand.  Maaara.  Clans  A  Co. 

contructed  in  iHiio,  iu  one  of  the  islands  in  the  Danube,  near 
V.i  >.  ]'.■:.]».  ;iii  .  \perimi  ntal  ime  about  a  mile  long,  on  wbleh 
a  motor  car  liaviiig  two  l.'U  ii  i .  motors  directly  supplied  with 
current  at  a  pressure  of  3,0  m>  volts  has  been  working  con- 
tinuou.sly  with  mo.^l  satisfactory  res'ilt.s.  The  motors  are 
inJuotot  motors,  and  the  parts  to  iiuJ  lhroiit;li  which  ibia 
high  preisuni  is  transmitted  aru  completely  protecU^d  by  metal 
casing  in  contact  witb  the  ralh. 

Mr.  Lawsoii  al.-io  send.s  us  the  following;  interesting  particu- 
lars of  a  projected  lino  in  Italy  which,  with  two  now  sections, 
w-iU  be  complete  from  Cienoa  to  the  south-eastern  side  of 
Mont  Ulano.  A  fairly  full  description  of  one  of  theao 
Hectious  was  published  by  Col.  Alhorto  Aza,  late  of  the  Roy.il 
Italian  Artillery,  in  the  (i>u:<ua  M  /'iJjKi/«, relating  chiefly  to 
a  scheme  of  Engineer  Rossi,  of  Genoa,  who  has  projected  a 
lino  of  about  27  miles  in  length  from  Asti  to  Chivaaao.  This 
would  fDon  part  of  the  main  Una  liom  Oenoa  to  the  Val 
d'Aoata,oad  thio  iaotioa  woaU  bo  rabridiaad  hf  the  State  to 
the  •  xteat  of  aboat  i!160  par  mOo  par  amram  n»  o  podod  of 
70  yoaia,  and  a  lamp  anm  of  AiOi.000  fkom  tha  town  of  AatL 
This  line  woold  dmrtw  the  diatoaao  betweao  Oonoo  and 
Aoeta  hy  aboot  20  mOei.  The  aooond  aaetion  rafinod  to  ha« 
been  projeoted  by  Engineer  Cedale,  of  Aoato»  M  M  astaMlOB 
of  the  present  Val  d'Aosta  line  from  Aoata  to  8k  IHdIiar,  on 
the  other  side  of  Mont  Blano.  This  would  iua  similarly 
subsidised,  except  that  posjibly  the  town  of  Aoata  would  not 
makr-  i-uch  a  largo  capital  grant.  In  thin  cmo  it  is  proposed 
to  tunnel  un'b/r  Moat  I'llanc  a:iil  mike  a  junction  with  the 
(ix'.insiiin  of  the  I'dri-n- Lyons- Mediterranean  Kiilnuy  now- 
being  carried  up  into  the  Chamounix  ^'aUey.  The  maMmuiu 
elevation  above  sea  level  at  any  point  in  tho  line  projected  is 
only  .S.'isOft  ,  while  the  dHtanco  from  St.  Didu  r  to  CUaiunnix 
ia  only  10  miles,  of  which  about  S  miles  are  in  tunnel.  It  ii 
proposed  to  work  Iheso  linei  electrically,  utilising  wal<>r  power 
to  Ljcnorate  the  current.  It  i.s  txptciod  that  when  tliese 
sections  are  oomplelod  the  I'.L  M.  Railway  will  run  through 
trains  &om  Paris  to  Genoa,  and  passibly  even  thrOOgh 
cazriai^  may  he  run  from  Calais  to  the  McdiU  rranean. 


BOOKS  RECEIVED. 

gyhi i< mr of  Ihi  MlinBieaiH 1 1  mkt  ciatoM  lnantaiii(i>Miaflaat, 
PMtfiet,  ee  sccaipt  ol  pnbliilkd  iiiloik 

"CUendar  of  the  UuiMnity  GoUrae  of  North  Walea  Ibr  the 
Ses^  lMO-1."  (Uancheslar:  J.  S.  Garnish.) 

"Alphabetical  Listi  of  United  States  Patentees  and  Invcntieas 
for  the  Quarter  ending  Harch  31,  lOOa"  Indei  to  Tel.  XCL 

"The  PnetiatI  Eogincer  "  Foeket-Book  Ibr  ItOI.  (UaneheHsr : 
Teehnical  PaUisfaing  Co.)   Is.  6d. 

''An  Elementary  TriatiM  on  the  Osknlos  f«r  Engtaawiag 
Students^"  by  John  Uraham.  Sicoad  edhioo.  (Lnidoa:  E.  aao 
K.  X.  Hpon.)  It.  Cd. 

"  Theory  and  Oalealatioii  of  Alteniating.Carrent  Pbenoouna,"  by 
(>.  Steinmeti,  aatiaUd  by  £.  J.  fierK.  Third  edition.  (New  Vork : 
t:iti  ti  iail  JPorM  amf  Bitgintir.) 

«  The  OflSeial  Qeaeltc  of  the  United  States  Fatent  Office."  Nos.  1 
9,  and  3^  VjoL  IfCllL  (Washiagtoa :  QovermnonI  Printing  OOea.) 


Digitized  by  Google 


XB£  ELECrRICIAN,  NOVEMBER  2,  1900. 


59 


COBBESPOWDBNCE. 

THE  LIOHT  BUITTED  BY  THE  CONTtNUOUfl- 

CURRENT  ARC. 

TO  TUB  EDITOB  Or  TliS  KLECTBICIAN. 

Sin :  In  jour  leaderf lt«  on  "  The  Light  Emitted  hy  the 
CoDtinucuB-Corrent  Arc,"  in  your  ijsne  of  October  19lb,  vou 
My: — "To  explain  the  iDcrease  of  this  absorption  with  in 
oramd  KO  length  obvioaily  rcqnires  either  that  the  thiokneaa 
•ttiwtbKuliiing  nediam,  oc  HuA  its  absorbing  power  inoreasei 
-villi  fnsmu»  of  uo  kqgtlk  W«  hMtdij  think  tbece  to  jet 
■oflkiMrt  VBHcn  to  oboofe  tbe  htlsr  txpIaiUitiaD  in  pnCurtiiM 
io  tiM  former.**  Bnt  the  former  explanation  ia  exuttj  the 
one  whieh  I  adopted,  and  not  the  latter  aa  your  leemrette 
VonlJ  appear  to  imply. 

For  the  argument  given  in  my  Paper  vhich  you  have 
published  recently,  is  this : — 

In  all  arcs,  both  long  and  short,  the  carbon  vapuur  emiltcsJ 
by  llic  crater  ia  tarncd  to  carbou  mi't  at  an  almost  infinitely 
short  liistanoe  from  tlie  crater.  This  miat  I  Huppose  to 
coneist,  not  of  liquid  ilropg  hko  watcr-uiiat,  but  of  liny  aoliil 
particle.i  like  srnoke.  In  a  short  arc,  a  cornparatively  thiu 
layer  of  tboso  condunscd  solid  particles  has  to  ho  traversed  by 
the  crater  light,  and  hence  a  comparatively  small  portion  of 
that  light  ia  absorbed  :  but  the  lon^^er  ihe  arc  the  thicker  ii 
Ibe  layer  of  mist,  and  the  greater,  therefore,  is  its  absorbing 

fOVffi*. 

I  nay  mention  that  my  theory  of  the  taming  of  the  vapour 
from  the  crater  into  carbon  mist  was  evolved  at  least  four 
years  ago,  bnt  that  it  ia  only  sinoa  I  have  seen  how  completely 
it  explains  all  the  pu7.zliag  pbenomena  of  the  light  of  the  are 
tliak  I  taftT*  iMid  the  oonnge  to  paUiah  a  liypotbcria  bo 
heterodox. — Yo«rg,  *e.,  Hiarsa  AnrroK. 

'Thai  cur  note  should  liavobcrno  sucli  good  fruit  in  tho 
form  of  Mr.-;.  Ayrton'B  le'.ter  is  very  prfitifying.  We  are  also 
glad  to  find  ihut,  to  a  rlaiu  uxlent,  our  siow  of  th»?  matter 
was  the  same  aa  that  of  Mrs.  Ayrton.  nnd  that,  whatcvor  the 
moiU  of  absorption  by  the  arc  nietiiuin,  it  cliiefly  its 
increased  thickness  and  not  its  altered  consti:uCion  in  long 
arcs  that  is  the  cause  of  the  incrca.'^td  !ib?or]ition  of  tlie  lurai- 
Bons  rays  enianating  from  tbu  crater.  The  tli-;  itry  ih-.a  the 
vapour  arising  from  the  crat'-r  cn-ol.'i  down  tn  the  "  dew  point  " 
of  carbon  in  an  almost  intiuiuly  short  diat&uce  from  the 
crater,  and  tliat  practically  the  arc  is  largely  constitnted,  not 
of  carbon  vapour  but  of  oaifaon  mtot,  is,  we  tbinl;,  the  most 
important  soggestion  &l  Ifrl.  AfHaat  valaablo  I'nper.  As 
(ho  show::,  this  Ouoij  a{>iMreiitly  aeoounta  largely,  if  not 
entirely,  for  the  pcoollardwtnbation  of  fall  of  potential  between 
the  carbons  of  an  arc  and  for  the  experimental  fact  that  tlie 
large  proportion  of  total  ekotrioal  energy  absorbed  is  trans- 
fonnea  to  beat  in  eloee  prosinito  to  tlM  enter  ■nxfikoa.— 
En.  K.] 

8TR0B0BC0PIC  MEASUREMENTS  OF  FREQUENCY. 

TO  TH*  EWUM:   OV    IIIK  EI.KnT.IcrAS. 

8m  :  iieferrin^  ti>  a  paraf^raph  ia  the  current  number  of 
The  KUrtriri  ni  (  ■  ('  jtito'.jiporary  Klectrical  ScieDcp,"  p.  1(1),  in 
which  a  stroboscopic  disc  nietbod  of  measuring  tho  frequency 
o(  an  alternating  current  u  detcribcd,  it  xa  int^rcsiir.;,'  to  tmti' 
that  tho  intorrnitt«nt  nature  of  the  light  froin  an  aUeruata 
eurn-iit  arc  m.iy  rtadily  Ih)  obierved  whil.si  wiilknii'  along 
a  stre«(  lighted  by  such  arcs.  It  is  only  necessary  to 
Kwing  an  umbrella  or  walking  stick,  when  the  characteristic 
appearance  of  a  moving  object  illuminated  by  an  intermittent 
Ugnt  is  at  once  evident.  1  first  noticed  this  ctTect  about  a  year 
iigO  in  Uomford-road  (West  Ham)  whilst  walking  along  with 
n friend  who  happened  to  be  carrying  a sUflk — Yours,  ka.. 

Municipal  Eleotrieal  Jnetitnte,  Jou.<«  Luiu. 

West  Han,  E.,  Oct.  87. 

[Tliie  pbenonunon  in  connection  with  are  lanpi  to  bj  no 
meani  naw,  and  bae  frequently  bean  nade  nse  of  far  the 
meiMiiniont  ol  baqnonitr'  fianojlofr.?  note,  abatraeted 
bylfr.Fwimtora'AlH  bl  Intaresuug  from  the  &ct 

that  he  had  reprodooed  the  phononeoon  with  an  faieaadcMent 
lamp.— Ed.  /:.J 


BOTIL  SOCIETY. 


The  following  ia  a  list  of  those  who  have  been  recommended 
by  the  President  and  Coaocil  of  tbe  BoyalSooietj  for  eleetion 

into  the  Council  for  tbe  year  1901  at'tu  aonlninaf  " — 

on  NoTOmber  30th  :— 

Sir  Wtii  MK  !Iu«oiMi,  K.l.ls,,  D.CU,  LL,U. 
Tkkasi'beh. 

A'h'.'  1  l>my  Kt^sipf,  M,,V. 


Sir  Micluui;  >i»U!r,  Iv.L'.U.,  D.l'.I.. ,  LUD. 
Fmf,  Arthur  Willitm  linzki-r,  MJUD^e. 
K»BKlu.v  SEwuKTAar. 
Thaaa*  Bdaanl  TiMrpSb  C.B«  8aD, 

OYHSR  MtMBBm  OK  IBE  COOIMIl. 

I'nf.  nviiamCkimMkait Mofnhilk, 

P./..S. 
[.ItdK-ij  Mnnil.   I'h  i'. 

I'ful.AnioId  Wil|i«m  ){«nnbl,  ILA. 
Prof.  3,  Kmmm  lUynolib,  Sr.D, 
JbteW  Ittfuy  tSMLSe^D. 

J.J.  H.Teidl,lf.A. 


r,tr,-,,,  K.C.8. 
/<0i. 


Pr<,J.  lltHni 

v.r.c.s.  ' 

S^r  J..'u,  ff./ 
t  'hur!.-  I  v. 

HxniM  T.  Urcmn,  F.US. 

WilliM  " 

C.B. 

IVnf,  Bdwin  Biilry  KHi.itt.  MA. 
11  HIS  Frtedritih  Qadoar.  I'h.D. 
/'n/.  WiliiamMi'>:MnMunUiclt,M.A. 


LEGAL  INTELLIGENCE. 

♦  - 

Loodon  Electrical  Cab  Oo.  (Ltd.). 
Mr.  JiuUoft  Wrii;lit  on  \Vc<lnesd«T  delivered  his  rea«nre>)  judgment  ia 
the  roatt«r  of  tbe  ptitioa  of  Col.  C.  B.  I''>wt«r  nn<l  oilier*  fur  lb*  dNomil- 
•ory  winiliog-uii  of  tlii^i  cumimny,    The  previou;i  hcM-inir  w«l  npwtidlsak 
wwk. 

Hi*  f/JKDSHIP,  in  the  cmirw  .>{  hi«  judgment,  laid  the  cnmpuij'  wm 
formnl  mme  time  tgo  for  ihe  ]  iirj;.i.u;  o(  working  stroel  cabi  by 
electric  pomat,  AU  the  uioney  Deemed  uaw  ty  ture  aud  tlta 

domfHif  M  Id  <ta  yMitlia  <l  Wag  wamA  a^  nMia  wan  ik» 
uii«ee«red  oreiIit«n.  The  petltlonert  wen  naurcd  ahartluUera 
an<]  debenture-hoMer*,  an]  lh<!y  vtre  eolitliid  to  an  order.  If  an 
order  would  do  Uiem  any  ^ml.  The  only  pouibin  benefit  hia  lonlnliip 
couUI  miggnt  waa  (hat  Ihrre  might  be  re*ult*  arutog  from  certain  t>rti. 
credinic*.  If  there  were  any  they  would,  to  tbe  extent  of  illS.OOO,  Ro  to 
the  ilwtwnturrholdera  and  not  to  tbe  abareholdorf.  If  more  than  4115,000 
waa  I'ecovett'l,  it  wuuUl  go  lo  tbe  l>cuefit  of  tie  •harebolden'.  ii 
M«hicd  that  the  coaiiooy  held  pateuta  or  exclusive  llceoci't  for 
puteutH,  and  that  the>e  mi){ht  |>i>»>:'lv  1-j  f  h  iii,,"  T-iyic  "liii*  of 
them  WM  uot  a  aif^ckble,  and  Ihert;  itl-  .  ul  '.  u  'l  !<•  a.M^iie,!  t  i  u  :i«w 
Qunipiuy.  lie  dill  nut  duuSl  lluit  tbv  natenta  were  uf  value,  i/ui  uo  exact 
catiiiute  vat  puiaiUe  aa  to  what  Umt  vaitw  weald  be.  He  did  nut  tliink  that 
the  objectCona  which  lad  been  made  w*t«  miMtaatial  enouKh  tu  nravent 
hint  from  ntaktpg  an  ooler.  The  |icUtion,  however,  made  a  number  of  aerioui 
all'gnl  ii>n>,  but  tbey  wcr«  aupporlcd  by  nothing  in  tbe  way  of  eviitence 
ether  lliiin  tlu'  ulAtut'^rry  :k1BdariL  lie  wa«  sati<iAed,  on  the  evidww'e, 
ilr.t  tlir  rimiii  ^-i  :ri  1^  <i:i  wlitah  tbe  jMliiioa  ra<t« I  waa  a  miacuT"  .^^'tiun 
iVjyiitled  on  no  biuie  of  {act.  There  waiaa  aUecatioD  that  tbe  directona 
bad  noteotoBMleirtaia  ooBbasM.  Ha  «M  satMlad  that  tiM  dinelnn 
tluvught  tiMM  coBtncta  wen  net  MtUbetoiy,  or  Uwt  tlw  aHidai  aajpiilied 
under  tbem  wer«  not  eatiafactory,  »r  that  tlic-y  c-uuld  have  done  bettor 
claewhere.  So  iliore  vaa  »u  grnund  for  )iroaceding  againtt  (he  director* 
on  Dijit  acorf.    It  vrai  aaiil  (liat  tbe  director*  put  down  a 

ridivuluualy  IjW  eatiuule  of  working  cApital,  but  be  had  no 
reason  to  doubt  that  the  Ktalcmeotit  they  i»ad«  were  lioiMatly  made. 
Tbo  pttiiionera  might  be  right  in  aiyicg  that  IIm  CMtjpMiy  waa  crippletl 


from  the  Snt  by  hiving  to  pay  twu  lhirdi  in  etsh  tir  tbe  lioen<xi 
to  tti<!  Tcorj.'n",  ajid  the  failure  of  llie  mnifxny  wn  nn  Idul.t  due 
V>  tlio  fifcct  titJit  [!,•>  maux^euierit  were  [kthuh-  wh  ■  w.-rr  r.^t  ifwn 
of  bu«lue4*.  Tbe)«  wa..<,  howervr,  no  groued  for  making  the  order 
u-ked  for.  It  t^lfA  be  that  (hn  oompnoie*  oooeemed  miiild  mm 
abarea  for  Urn  llnaeei  now  hcM,  but  until  it  waa  aacertMiiad  toak 
Qotbin^-  o.uld  b«  Amuf  for  tbo  aharrholdcr^  it  would  bawrOD^  to  terminate 
(be  nsi.tcnar  of  thr  (!nm|vuiy.  Mitking  an  orrter,  too,  muld  dwiroy  lha 
value  i>f  at  Icaat  one  of  (lie  licence'.  In  the  rircumitanoca  hi>  lonlnhip 
thought  it  would  hts  bc4t  to  let  tb»  |>e(ilioii  stAnd  orer  geoerally,  and  if  tliv 
ptrtiiM  desired  it  be  (oigbl  ap|iuiat  an  official  iitdtfieudeol  U)|uiaUtur  to  act 
in  conjunctiaB  iritli  tiia  iweiter  la  relatkm  ta  Uw  lloemiiH  md  etiiir 
miUer*,  and  whoM  aole  ftmellm  imoM  hi  ta  protoot  tbe  tatersits  of  tba 
llceo'ces  snd  »h»r«hoIder».  The  receiver  for  the  debenture  boldrr*  wa« 
only  coitL'  1  iie  l  ti  ^.«t  tite  drbenture-hotd<r«  aatiafied,  ooil  he  would  accept 
any  aum  which  Wuuld  KXti^fy  tbem.  It  might  lie  that  Ibe  r«al  value  of 
the  liceriH-M  Would  be  aufKciently  large  t.>  leave  a  i;onvder4ble  auu  uTer 
for  the  idiarehuUeni.  The  order  made  by  Ur.  Juatite  lijme  mi|sht 
probably  be  n'^'ind©,!. 

Mr.  outNWKI.U  for  the  petittonn*,  ufd  that  all  penoail  diaifis 

aguinst  f(i«  ^lir^t-tirs  fjail  twn  willulrawtu 

Ills  I,' ilil  i.'^K  11'  i.:!Ui;irkr',l  that  the  allc,;<-ii  Msret  ntrrrcoieutji  l<U'l  ii"'. 
bceu  lupportad  by  evidence,  and  Uwiw  mutt  be  au  order  a«  to  cuata,  either 
now  or  at  a  later  daiOk  The  natter  aMld  be 
Wednetdaf. 
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MUNICIPAL.  FOREIGN  &  GENERAL  NOTES. 


▲Ff  OINTMENTS  VACANT  AND  FILLBD. 

A"lil.  II  iinJer-Ljne  Electric  Li(;htin){  comniiUe«  re<iuir*  «n 
e!rctr'.<  n!  .ninricer  to  Ukc-  cIiWRe  of  thtir  electricity  <mJ«rt«king. 
Af>]ilurai  ii^  t  1  ilie  V>on<uj;li  coinptroller  (Mr.  John  Nenl  ,  Town 
Hail,  Ailiton  under- Lynf,  by  lOlh  iiuit.    See  advfrtwernfnt, 

BritUh  Electric  Tru-i  Jii  (' r-.-.j;!!.  n  r. -i  i^  iit  .-n-i^sfr  with 
experience  in  tnunway  permAnent  war  coualructiun.  Apj>UcaUon.q 
to  MCRtan-,  Doni^gtM  HmM^  NcrtdkmiMl,  LaadnB,  WJC  8oc 
adverttBemcDt. 

An  el«f!triciil  eng:ineer  is  wantoil,  compet*"!)!  to  ?npf  n  ine  n  »talT  of 
aanatADta  and  tech&ical  workibot)»,  fur  Marcoui's  Witvlcsii*  TvU-^Mpb 
Gql,  la^  PiMh-laae,  Lunioa,  £.6.,  wlwK  applioitimH  to  b«  aent. 
SMadTe»tii(tt>«nt. 

FtiniwIklNitrietClBaail  mniMikftDdent  rUctrimI  raKtneer. 
8mm  fiaAW  iufwiWliaii  ia  giTm  in  W  ■dTertisrmtnl,  and  it}>|<!ica- 
tfaBimMt1»amt(oUMderic(M:r.  W.  TyMslev  hj  Nov.  12. 

Siriinflton  Corporation  mjuire  an  asfinunt  electrical  cnKinoer 
ud •junior  a.<ji9tant  eu^inccr.  Further  particnlnr*  arc  Rircti  in  an 
admtuement,  and  applications  niurt  l«e  »ent  m  to  the  town  clerk 
(Mr.  Hy.  0.  Stc-avenaon),  Houndgate,  Darlington,  by  Nov.  15. 

A  niaina  superinten<ient  for  higb-tf-UBioa  atteniittin^  work  ia 
rcqaiicd  at  Nawpart  (Mon.).  Applieatiun!^  to  Mr.  C.  I>.  (.N^iptanJ, 
borougb  electricu  cnginMr.    S«c  ndrertiacmvnt. 

An  iL««?«tant  engineer  i*  n'<)nirod  fur  ih'-  <  "rewe  ( '.irporat ion  elec- 
tricity '.i  irV^  All  aih  rli  vii'.i  jit  gives  *nme  further  porliciilur<, 
ari'.i  ftj'pli'Vitinin  mml  be»«'iit  t.i  t1>!  r«>?i.?4.'!it  ciii'inetr  (Mr.  II.  H. 
Dtiit'in)  la  Tth  inst 

Wolveihaiiiipton  Lighting  i:oiniiiitt. .  iiiritf  rippU^  aliuiui  Tir  tlio 
position  of  chief  clerk  and  canvats=fr  m  tli.  r  l1  i;tricitv  department 
An  advertiiement  contains  further  {<artiuuLii!^,  aiid  a|>p1icalions  niunt 
be  Knt  totlif  tuwii  1  lerk  (Mr.  Horatio  Brevitt)l>y  n^  on  (A  Nov.  12. 

An  a««istaut  engineer  i*  nsjuircd  for  the  (!la«Kow  tolfpbonc 
department.  Applications  to  Mr,  A.  R  Bennett.    S««  adrerliix-iiient. 

A  abift  engineer  ii  remtired  at  Uie  Southampton  electricity  work-^. 
Apflicationii  to  Mi;  R  &  LwtlninMb  taws  dm^  Uuiricipu  Oflieea, 
Snmhamptrm,  I  >efort  Nor.  Vk  8n  advertisement 

AjonioratatwiiawiilMit  k  Mqoimd  <it  the  Abndcm  cl«etricity 
«ar£k  Ap]iIiaitkMia  to  city  d«etiial  euijinecr  (tfr.  J.  Al«s.  Bell;, 
OotUm-etniet,  by  Xot.  4.  advarliacmanL 

Wartiagtaa  Ooipontim  mqniM  «  Ri>id«iit  daettietl  anginecr. 
ApfUntiaBa  to  torn  dicik  lij  lunn  Nov.  7. 

Btrim&Md  Cbcpantna  nqnm  strain  way  manner.  Orauuncing 
mhtf  CnO  per  annum.  ApplieatioDi»  by  13ib  imk 


Mr.  W.  I'tebe  has  been  appointad  borough  electrical  engineer 
by  III  I'  (;ii>iir<:'t6r  City  Conncil.  SiBM  the  atartin^'  of  the  works 
Mr.  lii'  he  Uas  acted  as  resident  i^nginetr,  previous  to  which  periwl 
he  vast  i-.-i»tantat  l.eediii. 

Mr.  U.  B.  Maxwell,  chief  a«»tant  at  Worcc>ter,  bus  bean 
appointed  to  the  poaition  of  resident  electrical  engineer  at  Partick. 

Mr.  Th'tri;Ln  T'.w-ilins"n,  B.E.,  h-vt  been  elected  electrical  i-nRinecr 
to  till'  llray  I'lNtrict  L'  '  in:il  in  tticceiwion  to  Mr.  (3.  M.llarriKi.  The 
other  live  rurnl  i  lati  »  ted  to  attend  tb<>  Kfwcial  iiieeting  of  the 
C  'liiu  il  lit  will'  1:  ■.}.■■  .ipp'  intment  w.i«  ;  :  i  I.-  \v.  i-e  >lef-r^.  II.  T.  Lo- 
WakelleJd!.  11,  (ii  alny  N  -rhoUon  i.Suulh  imjit'in),  J.  ;Ec/:li'^i_ 
I.  K  Price  (I  iri-ii(  K.isti m  U nl-.v  ly  i.i  l  W.  Martin  (lUthmini.";.' 
Mr.  (3.  L.  Guiiiiiu-,  wiiu  liai  hitherto  l>een  alalisliiail  olUcw  of  the 
London  C'ounty  Council,  has  be«n  appoiatod  diick  to  the  Ooimetl,  at 
«  nlaiy  of  £2,0(i0  per  annum. 

AbMAue. — The  AbcrJare  Electric  Lighting  <  'o.  arc  applying  for 
•  provisional  order,  but  there  is  a  feeling  m  favour  of  niumcipalising 
the  eleotticity  underlakiuK  and  of  opposing  the  company's  application. 

Aberdeen. — Al  'he  council  meeting  last  week  the  electrical 
eii.^n--' r  ;  Mr.  .1.  AIjj.  IkU)  submitted  the  tenders  which  had  lieen 
reoeivea  tar  the  ^uj  ijly  of  two  2W)kw.  generating  seta  and  a  boLincing 
act  in  conn'  li  111  with  the  Curporutioii  electricity  works  at  Dee 
ViUage.  The  Hm  and  Electric  Lighting  cjmmittce  had  authorised 
Mr.  Bell  to  accept  the  tender  of  Mei<<n.  Mavor  and  Coulson  at 
^£^5,144,  being  the  lowe>>t  otfer  submiUed.  The  cunuuitt«e  liad  also 
banietlMBtaBderK  which  had  b<m  nMcircd  te«4Wfcw.  ammling 
Nt  Hn  IbUowing  paragraph  WW  iaclodcd  in  thio  omaitions  of 
contract : — 

The  whole  of  the  foregoing  wxirks  to  l«  undertaken  hf  cootraetuni  nbo 

^^^v.:•  i-.«rrip-l  not  HU'Pf -.'fully  af  I'.wt  rtit  sj:iii!;ir  -jmlcrUklui;  in  Bntain, 
■iiiil,  if  i  c.juiic'l,  t  hoy  i.iur.  f.ir        ■■ii^'iiLBem  of  tlio  Aberdeen 

CViniorKtion  permissiOD  U>  aec  tbcw  uiuiertakiagn  umler  working  i»iiilitiun>. 

TNWMtr  fiiaKt  moved  that  the  lowest  oiler  be  accepted,  but 
OoonciUar  Endmomt  mofod  that  th«  conditioiu  be  amendra  by  the 
detotienof  tlwahovewnditioikaiid  that  fmh  toaocn  Ik  invited. 
Bjr  fha  dMinDvA  Mitjig  Tote  iha  iBcndninit  T«a  earned. 


Batlcy.-'Aa  iMviij  im  bcM  Iwn  on  WadMrlqjr  into  Uia 

application  of  tha  Oooneil  to  burrow  ££9,608  for  alcetneify  warka. 

Thi-  con.inltinB  engineer,  Mr.  8.  V.  Cliieliuj^b  (Mo*-r!<.  Lacey,  Clire- 
hngb,  and  SilTar^,  gave  U-rhoical  di  l.iili,  und  thf  town  i  lerk  (Mr.  J. 
II.  Craik,  gave  pirin  uUri  as  to  raliqg,  valna.  tx.  II«  nid  that  il 
wa^  the  intention  <  t  tlx'  ( Virpuatioa  to  eomtnict  decttie  tiafliiin.jiL 
There  was  no  oppusitiMn. 

BalllUlt,  —  The  aj-coimtd  of  the  F.li'cin  ity  <lt  (Mrtnient  for  the  past 
'inurtiT  wen-  subniitled  to  the  (j.i"  and  Khtrtric  Oinimittec  last  week. 
The  receipt^  atoounltil  to  £i.li"i2.  3i.  i'd.  agaiiiit  Xl,t'>l.  •'>».  Id.  in 
the  corre»pondio^  'laaiter  of  l^'^d,  an  increaw.-  of  £:)''<o.  ItL 
(l^  ."'  pen-oDt.).  The  receipts  from  meter  Bn<l  motur  rent*  were 
fill.  <u.,  agaiiut  1"*.  M.,  an  iu^Jtcam-  of  '''>  per  cpnt.  ; 

£h<.  9*.  )i<L  ««■  icoelfad  for  lun  m  fiUiagr— an  item  which  wa*  nil 
U«t  year.  Th*  nnito  asid  were  m  foilowt:  For  lighting  90,«9o, 
for  motors  Jli.'*-4  and  fur  puMic  ligbtiui;  Tfil,  ag.iin*t  ti'>,7i^',  and 
1 T  ."i.V.  in  1^'KJ,  Th>'  lamps  oinnei  tcd  represented  •lT,i>'"">  H  cp,  in 
additiim  towUeh  9,eii0mora  bad  been  appliad  tor,  iiiaking7e,W)0.  TUa 
iaalnd«d3Wtw.r.in«otBWC(iin»artwJ,andl44ai>.in»iiBt«waappiiadhir 

BlairfOWrie. — Aftor  inrcligati'in,  the  Police  rjninii»ion  have 
decidi  ii  Uni  to  proceed  with  iheir  ]irojM»e<J  application  for  ri  pro- 
vi>ioual  order.  It  i»  tberff.'re  ppjUible  that  the  North  )!riti»h 
Kltictric  .Supply  C*'a  application  will  now  be  iioop[«o«e<l. 

Bolton. — At  a  «  'i>uni  il  meeting  on  Wediic-by  the  chairman  of 
the  TriHiiw.iyK  ci'iumittee  (AM.  Nichulsoii.  made  a  statement  in 
rr;;upl  V)  tlie  wnrking  of  the  eU^tric  tramwiiya  fur  tli«  six  months 
ctukd  Sept.  .I'l.    The  income  wa»  an  1  the  working  rxpenses 

t';;U,6lo,  Waving  a  bsl.iiicf  to  credit,  after  allowance  for  intere^'t  and 
Kuiking  fiin  1  I  fv"!-'')  of  X'li.l.'d.  I'.irliatnvntury  p<iwer«  are  t9  l-e 
obtained  to  eilcnd  tlie  ele»  trie  trumwava  to  s  jiue  of  the  outlying 
<ii-t  r..  t  -. 

Bradford  The  We-tgate  el<<cliic  ji.iiuw.i  i  !Ut.'  was  iiLspeclcd 
on  behall  m  the  iioani  ot  I'raiie  w-ierJay  (  I  imradas) 

Blifhton. — During  the  c anstrucliou  o(  the  new  electricity  wurk« 
at  Aldrington,  two-thirds  of  llr.  Atthnr  Wfighi'a  aalaiy  a  to  be 
charged  to  capital  accoont. 

Oudiff.-A  Buetiiii;  of  flia  Traatwajv  conatltua  was  held  on 
Friday  to  comaidartbc  tender*  for  tha  aoppljrof  dortrie  tnmwar 
plant,  and  some  particnhiT^  of  the  accepted  tetr1er!<  aie  flivenia 
another  column.  At  i1i>;  unM  (^aeillor  Jenkins  called,  attan" 
tion  to  the  contmct  which  ha<l  biien  given  lor  atwl  rails.  In  S,'pt<>ni. 
ber  >Ie.s.T«.  I'itl.,  Kt-rr  A  <  <•.  were  given  llic  temdor  lor  l,nO"  tons  ot 
rfiiNaj-i?  li>Min<if  Ij.^bjdate*.  Kveryon>^,  hf  »nid,  was  unilcr  the  im- 
pressii  ii  '.In  v  \\  ulilbe  manufictured  in  rli:-  .utry,  but  it  nuw  turned 
out  tlial  Uitf  wholi'  of  the  rails  were  uf  <>eno%Q  make.  U  wa«  MliUir 
that  the  lirm  .should  be  allowed  to  sulleL  The  contract  pn>vide»l 
that  .'lOO  tons  of  rails  shoahi  he  delivvred  in  Cardilf  ut  the  end  of 
oaofaerand  thataiaaindar  M  thaandof  Unyaar.  Asanutterof 
fact,  tha  BoBliaEl  had  not  htm  aigBel.  He  moteated  again-st  tha 
rails  lieinc  made  abroad,  and  the  corarotttee  decided  to  wait  until 
the  end  of  the  pr«»ent  month,  and  then  take  imme>liate  action  in 
the  matter.  M  a  coiiimitti-e  meeting  on  Wednesday  i.'uuncillor 
\  eall  said  that  only  one  liiiti.di  tirm  had  <iuoted  for  the  particular 
clofs  of  !«S'cl  that  .^Ir,  llmpiir  wanted.  Having  regard  to  the 
dilVereiic*  in  prices  the  Card  iff  tr.araw.iys  would  be  biinlcned  with 
an  additional  outlay  of  i'M'i.n  t  *  if  the  Council  insisted  upon  having 
the  onirr  executed  in  Kntflsnil.  Councillor  .\ndrews  saiil  that 
during  the  last  four  weeks  itlvA  liu  I  gone  down  from  £1  to  £1.  lUi. 
per  too.  Mb  Harpur  laid  thai  it  waa  a  laniantaUe  fact  that  the 
best  milmalcefa  in  this  oonntry  would  not  roll  tramway  rail  acction^ 
and  if  the  <  'ouiicd  tied  tbein^lven  Engli.<li  makers  then  he  •banla 
l)c  bannd  to  alter  hi;^  spt'ci fic.ation.s  for  a  milder  and  leas  damlile 
lorm  of  ntcel.  .\fler  discussion  itwis  ri'vdved  that  S.ikki  tons  of 
British  nildc  rails  acconling  to  the  barotigh  engineer'ii  original 
spc<.ificatioiis  lie  advertised  lor,  the  town  clerk  meanwhile  to  com- 
iiiiiiiicate  with  Messrs.  Dick,  Kerr  A;  Cj. 

A  report  of  a  snh-eotuniilteo  on  the  ]<rcpan>tion  ol  the  exHting 
tramlines  f  r  .  U  lric  tr  ii  ti  m*"  also  cotiaidepjd  on  Friday.  The 
sub  commit  tec  asked  Mr.  <j|cnn,eugiuDcr  of  the  Tramway  ComjpAuy, 
whether  bis  company  would  jpmut  the  Oaiponttm  toga  an  with 
the  work  of  prapuatum  piioc  to  the  handing;  over  of  theltatei.  At 
lirat  Mr.  Cilcnn  ol(iaetad  to  this,  but  after  diiv-usjsion  he  agreed 
to  advise  his  diieetota,  if  the  parties  couM  agree  m  to  the  present 
value  of  the  lin«>s  to  cunalruct  and  limd  tlieni,  and  have  them  ready 
at  the  end  of  U)i>l,  when  the  C  opjrutioii  take  7i-"«e^*ion,  tlie  work 
tobi'  il  nc  !  y  contract  niider  the  supervision  of  the  rifv  plectrical 
and  b  1  i  igineers.  The  Bub-L-oniniittec  repiirte^l  iii  i.f,  ■  ur  of 
thl.»  an-au^eiiient,  and  pc»intcd  out  that  if  nothing;  waa  douis  wiUi  tho 
exi-ting  lines  until  the  I'orfRiration  took  lliom  over  it  would  take 
six  or  nine  months  to  electiicully  v^^uip  the  liuus,  and  ducuig  thi« 
time  the  tiamwaya  is  tha  ccntie  of  tha  town,  and  oonawiaantljr  tha 
iihnt  prodnelivo  aectioo^  wonld  ho  idle.  Thia  npoic  it  to  he 
considered  at  a  tpMial  metutg  oT  tha  c«anitt(fc 

OraydoB.— AiiplicatioB  ia  to  ho  mado  tat  aanction  to  Itorrow 
£3(VXW  for  deetria  lighting  aitaniioui,  iadudiiig  gBflK  for  the  aM 
lightiBg  of  the  tnmwuif  wutai. 
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OompuiM  Btnek  oM  tha  B<aUt«r.— Natto*  is  givn  that  on 
Oct.  2(i  thafclkWiaglimiladliSiii^eMuuMi  Mn  Mnukoirthe 

Rgister : — 

AntUtrOflg-noVe  Motor  SyU(licat<>.         r.un.|.rA:i  Ivii-tm:  l  ». 

Butery  uid  Motor  (."».  (ir»Tt<'r  Itynatn'i  sjjniili«»l«'. 

Brit.wiiKJuiit4ii«iit*JIlluiQiiuilinBCo.  iDiiirovM  IncMi.  kkc  LMBp%lid. 

BriU  Aa«K.  of  Hfclia]  Rlnctriciiuia.  Kcrb«r-llow«n. 

C«iitoi)(Wwp.3ri.  Milling oodKlcctric  l,»u^l.;iii«    Hrrreiiberg  -  fhaplin 

OwiuUmiiUattotiM  KkcSapply  Co.    Ligbt  Huiiway  Coatract  a>. 
OartcHil  Wmric  UghtiaKCIlK         LImiIuJuu  RlectriL-  Suiiiilf  <:o. 
Cralob«llld<MeMtL«Blip2|(My.      Lundoo  Electrical  CdirUKe  Co, 
KIne.  i>ndr}en.awtractOM(iar»UuD.  Hit  in        Oiuih-M '<>. 

Klectric  Free  Wiring  SfuBma,  Hut.         V»ii  Co. 

Klwtric  MeUr 0(K  '  l  -i,,!.,!,  H.-nlth  l"lc  tric»lStyodi«»l«. 

Klectric IUdDgHcMn|in*(naiMer)  '  M^^i^n  M  .-.nr  i  '... 

Syndicnte.  N«w  I'ower  Sjndicfcta. 

Klectric  .st«im  Syodickti.  K«itk  LMadn  Ekctric  Supply  Co. 

Kleetmly  tic  n«pankt«on  SyodiMtob      PHlltM  AMWahtar  .Syndicata. 
KllMon  Ijimiiia  An-umalaUiir  Co.       (JaUlA  loTtDtiMH  SgaaitiiU, 

The  follovriu);  are  to  be  itrndc  olf  in  Uuw  raoBMu^  snlcia  miim  k 
■hown  to  the  amtraTv  :  - 

<;»i>uti-jiouc  c»>.  i>i  iiuLf,  \-i«ivi:.  nui  ata  Jwt 

Electric  Uone  rromolioa  SyndiL-kle.       Light  Kulway  Co. 
n<aiMh«c!»|||illqliTldniL^Wl.  ■  IVnKar  KU«lricity  Meter  Co. 

OlttA  Aytontiff  dhto.  :  Vice  Vera  VAkItv:  Ump  Syndicate. 
Imtmwcd  TUqiImm  PM«to.  WUt«t«i(>I«KI<».  LixblMdAwtt  Co. 

Bvwtn.— TiM  town  cleric  and  bomagh  -cnginMr  ham  bMn 
iiutrtictedl  Co  rr|iKirt  uji^n  tht  propoMtl  to  eooatniel  SB  •iMltio  tnm- 
wav  from  Bolton  to  Cadshaw  Bridg*. 

BMtbonrne.— Applicatioo  hts  baen  msd*  Cor  satiction  to  l.urrow 
£:iI,'JlS  for  the  erection  of  a  new  olMttkity  sUitiun  at  li'Mrlands, 
Die  ^>ipplf  of  new  tiuufonDcn,  maioa,  te-an  att  ootiu  Um  nport 
ui  the  omsuUing  cngiMaar  (Mr.  W.  C.  C.  HawlajM)  alMtMctad  in 
uur  L^^s  .i'  of  Mnr  -!, 

Edmonton.  T\u-  Council  have  serT««l  notice  on  tin-  N  urili  Mctro- 
p'lhtJin  iCloctri  •  Puwur  riupply  C-o.  of  their  intention  to  apply  for  a 
ptovlaioDal  electric  lighting  order. 

Eectric  Organ. — .V  IIop.-J,  .jum  i-luctiii*  crgw  brn  liwn  ewtprf 
•t  the  \'ii:tori.i  l!>irns  CIiUmi;. 

Electric  Power  Sciieme  for  the  Middlesbrough  Distriet.— 
W't  uu-  in  1 1-  'sition  to  »tatc  th.it  an  importAiii  --h,-iiif  t.  r  tliri  li-etrifal 
dUtriliutiiju  of  power  for  munnfacttirin);  and  other  purpodet  through- 
out the  Middlefibmugh,  Stockton,  Hartlepool  and  (Cleveland  diMrict 
is  hcing  arranged,  nnd  tbnt  parliamenUry  poweis  will  be  uipUed  for 
next  te;»tun.  Tb«  •ehtHM,  whkh  is  snpportiil  \f  mmf  «•  tha  nMt 
inlluentisl  manttfactnrert  In  the  diitriet^  will  be  em  aiiii^  linei  to 
the  r^»ncii»hire,  Sonth  WaU-s  and  Darbam  District  Power  Bills  mw;! 
last  >e<<.iion.  Mr.  A.  A.  Cnmpl>ill  Swinlon,  (!8,  Victoria-streot,  \V i;  t 
ininit<>r,  i»  consalting  engineer,  and  Mcssr'.  Jackson  and  Jack«on, 
Middlesbrough,  are  solicitor*  to  the  project. 

Engineering  Combioatio]L—.\rraiig<;iiienl''  have  htm  made  for 
the  anml^^nnuilion  of  the  erfrineerin;;  ami  sliipliuildin^;  firm-  of 
Thoma.s  liirhanison  &  s.,n^  'Hirtlepiolj,  .^ir  ''hri»toph»-r  Furtie*s, 
Wf^tgarth  &  (>]i  Idl. ;  ii-h)  and  W  illmni  .Mian /t  Co.  (."<un- 
derhuid).  ']'])«  <-apital  oi  Uie  new  cnmpaity,  wluch  will  Ix;  styled 
Ridianiaaii,  Wc»tgatth  &  Co.,  will  be  iTW.OOO,  divided  iiit-i  .in 
Ci|nal  number  of  6  per  cent,  prefurvui^  and  ordinar)  -har^s  of  £  I 
<-«ch.  The  dclicnturo  Lww  ie  to  be  £3ftOjOOQ,  licar'iog  intercn  at 
a  pvr  cent  Tbu  diteetois  indiide  Stt  0.  Tl■nM^  M.K,  Sir  T. 
tfiehardmn,  Mr.  W.  Allan,  3IJ>.,  and  Mr.  Tom  Wegk^irUi. 

Ftdklrk.— The  Coondl  bave  iHMiiiiniQndjr  Ridfed  to  apply  for 
a  proviniouil  order. 

Fatality.— On  WedneMlav,  at  8t  AXkff  Bliarion  Boob,  Orcen- 

wicli,  the  inquii7  waa  retuDiod  respecting  the  death  of  Arthur 
Kokin«OD,  who  died  from  tlie  offccta  of  an  electric  nhock  received  at 
tke  woik«  of  the  Jilackliaalh  and  Qnimwieh  Uiatrict  EloOric  Ligbtr 
ing  Oo.  (The  caaa  «p  to  ibe  adjoununaBt  waa  rcpnttod  in  oorlart 

iwue,  p  20.) 

Mr.  K.  J.  Fnim^iid  dticeawil  wa«  in  hin  «mpl->y.  On  iho  .^  ilurUy  jirior 
to  the  iMxJ<l(nt  be  gave  tli«  nun  Xumer  and  decea«e<l  initlructioiui  tlx 
a  baadian  in  fraoi  4kt  «  awitcbbrard  at  tba  eawpaiv'a  worka.  Haooa- 
lUtrad  it  mh  to  aend  thtin,  »a  It  waa  underwhied  that  dood«  «aa  allawed 

to  gn  on  the  gallery  wIhtc  the  switclibair J  wi'liuut  -i^-)tui)uii«l 
t.y  one  of  tiie  c  rniwoj  ^  cugiui^'m.  \Vhi>u  lie  aoc'ljltd  iU«  onltr, 
Mr.  Oonatabie,  the  compiiiy  «  ti.i.'inei.r,  lulJ  liiai  thiil  the  Uuln  wuul'l  lie 
4«ltoata«athqrwo«M     -Mtfii  l. ' 

Ur.  W.  HinwT,  etwtiiu-ul  entjim^  r,  empl<vyed  *t  tbp  riMnjiany'fli  wnrk^, 
dipoiied  thin  it  wa»  lii«  duty  to  »up«rvi»e  tli»!  d«-eii>eH  und  TurtuT,  «n<l 
■••  that  ihey  did  ii.:.t  ffi  tola  djinRn-.  \Vli«n  th»!f  wonl  to  the  nuitcli- 
Uiard  !i<i'  ti'M  ilietii  tlml  lliey  mu^t  n-ii  '.vi  ik  :  .:irl,.  i  h-.n-l  rii!  wiflmtit 
t»Ttni«.Mii.  H.1  .UKKaitKl  tliftt  »li"V  -hi.til.l  r.l  Uttlllilli:  I.:  I  il .  ■  ,1.1 
lining  at  the  t^ck  ot  Ibe  nwitcbb^nnl,  wliicli  they  did.    lie  left  M.-n 

(In  acadMt  ooeinmil,  aad  paaad  «a  Jjutmctiooa  to  Mr.  fatiCB,  wlto 
relieved  him.  WilnaM,  eirhv  in  the  day,  bail  nutimted  decawttl  nr>t  to 
Ko  nmr  the  DUchlne  that  KM  ruuaiof;  al  tlie  lioK'.  lt<:forr  wilnr  i  l«ft 
giv.c  Turner  «  K'love  au.l  lumle  <tccett»cd  »tiincl  mi  tw.>  ni»t».  lie  did 
not        If.  .<.L-('fl  n  L-'^vB  «|-.i  I  .■  1,.  wiM  worfcioR  bawaa  not  Ibble 

to_tb'.<:i:.  U:'.ii..v  ..t..!  iL.ii  i,n  ii.i.i  nr^.r  w«rM  «n a  mMa dav||R«Bii 
■witcb  than  the  one  at  the  I  ocnp my  «  vrorkr. 


Mr.  A.  T.  r;ni-Tv>v  <!M:.>r  rlactrieal  aogiaaarin  tba  oaai|iaBf'B  aiDplogr, 
sat<l  be  Kh.-'  i.Ti  .i.i>y  y      tlio  laal  iritiMB^  and  alao  awaad  damaiad 

that  (be  work  wa«  dmiKeroua. 

Xr.lt.P.WIljnir,M^  VietoriaralNat,aanaiilthi(;  engineer  t^i  Uie  coaiTAgjr, 
mid  that  after  tlie  fait  inqiieit  ba  reeeomended  the  railing  of  the  >wilrliet 

to  Kuch  a  height  a*  to  tuake  it  ini|.oailUe  fur  anyone  to  touch  them  by 
acci'ient.  Tlut  recontmeniUtion  liad  been  curried  out^  and  the  company 
had  done  their  I>f««  in  cwr  p-w.iMi:  wiy  rcrHjcr  the  "ivitcbboard  taf*. 
()u  the  day  <jf  tlH' l.isi  in.['jf.i'  Ur  rrn-iwil  i:i  t nK:ti  tm  f I  . .111  the  Company 
to  eniiure  the  aafirty  of  the  KWiU'htxiard,  and  there  had  ixero  no  jurtiflabia 
delav  io  carrying  ovt  the  recorameodatin  at  tha  Haoa  OOaa  DHfarooi 
TretW'  Committee,   Other  ioproreinaBtB  nara  tn  oauna  of  b^ig  madaL 

The  jury 'Tiif  Tncmlar  fxccptedl  returned  a  Terdici  thr  pfV*t  that 
■  ilci'iM^r.i  .^lf^i  fu-i'lsiily  from  having  reoeife«l  an  electric  -h.**,  wliieli 
.■■TUTTc-i  tliisugli  III'.'  iv'  «:'ii..'j  iif  projier  aupervinion  on  Ui«  j»rl  of  hie 
pi!i|i'..iy.  r  v  i  ;if?  lUiirihi-iili  ttivl  l  irir.  ii-,vi:;li  fHitrict  Klectrie  l.ighling  Co." 

Fennoy  Cork}.— At  but  there  teems  to  t>e  a  prospect  of  settling 
tb.  i  liYtm  lu'liting  qoeation.  A  coniniunication  was  received  last 
week  from  th«>  electrical  engineer  (.Mr.  F.  J.  ^Vatden-Sterens)  in 
which  be  stated  that  he  had  got  the  matter  well  in  hand,  and  li  rl  Ixm  ii 
in  communication  with  -oeveral  manufactarrrs  of  plant,  including 
Mwaia.  BL  R>  BowbHtd  ft  Co.,  Aahniore,  Beii-wn,  I^mm  &  Co,  ami 
UMan.  J.  v.  Manley  St  Co.,  who  iu  pirt  payment  voidd  take  a 
large  number  of  shares  in  the  local  cofflpany  which  ia  to  be  formed. 

Fire.— A  Are  bn^ke  oat  on  Monday  uighl  in  the  finiaktog  shop  at 
the-  w.>rkaof  tbe  PMmitr  Elactcic  bnp  Vatka,  Haytoa  (i"**?* 
Lwej]  ifnl.   Rerond  aome  damain  ta  fitttoos  and  tbe  deitmetiao  of a 

.[U  iir.ity  r.f  ^'*i-ifi<-?,  r.^.ulT  fnr  p\p,'irtitiV;r(,  tlie  lans  was  inconsiderable. 

Qlaagow.  I'lic  Cun-omtion  have  docidud  U>  i^iply  for  power  to 
l>orrow  £i,2M),iX)0  tulditiennl,  to eom  tlM  ooll  of  eonitnusting  and 
electrically  euuippinp  the  new  and  oniTarling  tlie  exutlng  tranivi-ay«, 

iiii  lti  ling  roltin-  >>tock,  power  stations,  &c. 

Qloticestor.— .Vrc  Ilghtiug  U>  be  extended  to  »vvvral  additional 
streeti<  at  An  vstimnlcl  co)t  of  £3,<J0(>.  The  cansultll^  anginiaer(Ur. 
Itobert  Hammuiid^  lui;  pn-setitud  a  rci^rt  in  trUch  it  ii  eteted  that 
the  cwitil  espenaitore  to  date  npou  the  undertaking  aoMRnili  to 
£61^085.  The  available  capaoity  wa«  ilOOkw.,  and  It  waa  eztrimcly 
fortunate  that  the  Council  had  the  fur<-!<ight  to  put  the  new  aet  of 
plant  on  onler.  This  nci\-  plant  wonld  double  their  capacity.  If 
electric  traction  for  t'lC  tr:>iiiway..«  i'<  adopted,  additional  plant  will  at 
once  l>e  needed. 

Qourock- — As  the  ISurgh  Commisnoner!!  cannot  obtain  a  sui>ply 
of  elcctiic  current  from  (ireenot  k,  the  town  clerk  (Mr.  Jamca  tilcn) 
l.i-.:  T.i  cn  instructed  to  obtain  particnlar*  as  to  the  coat  of  obtaining 
a:i   i  Ilt  a!:d  the  eaptal  aspanditura  invelvad  in  a  nuukielpal 

clc.:trii:ity  lichemo. 

Honley  (Hnddenfleld).  TbeDirtrictCo  luil  !  intended  tn 
apply  tor  a  provisional  order  to  acquire  the  1  il  i,'irivorlc*  and  to 
C'tubliiih  electricity  supply,  but  find  that  parli,n:ieii1.  ry  procedure 
will  not  jierniit  of  this  beinj;  done.  The  .'Jnft  n.'t  .  ement  for  the 
ac'iuiaition  of  tli-.'  ;;-i.sv,.r;-.  hxt  li:..:i  appt  >  iv...'d  I  y  !hf  C  luifil. 

Hampatoad  Charing  Cross  Electric  Eailway.  .V.xcirdin;'  to 
Lnlfao,  Mr.  C.  1 .  \  the  Aiai^rican  t  rlw.iv  inaini»tc,  lun  >;^ii.i'd 

that  the  nyndicatd  with  wbi'^h  he  a.MaciaUil  iis  about  to  proceed 
with  the  electric  railway  from  Cbariug  Cross  to  Uampatcadg  with 
connecliuua  to  Kustou,  Paddingtou  and  posibly  Victovia.  Tbe 
couairnetion  aad  aqtiipaiant  of  tlM  Una  ia  to  be  to  tin  gtDinl  dfii||it 
of  theOantoal  London  Ifadlway,  with  wliliihitia  to  haven  aenneetion. 

LUfat  BaflwayB  in  Middleaez.— An  agreement  ho*  been  entand 
into  between  the  North  Metropolitan  Tiamwayi  Co.,  tlie  Wddleaex 
Oonnty  Oooneil  and  iha  Hctropolitap  Tiamwaiyi  and  OmnibnaGob 
in  regard  to  the  oomtractioa  and  working  of  light  deetrie  niiwnja 

antliorL^  by  the  Middlesex  Light  liMlnays  Order. 

The  Mid<liei)«x  County  Council  have  gtven  notice  of  intention  to 
intndtiee  a  liill  for  poweia  to  ennkile  tke  Conneil  to  acqnim 
ttamway*  in  tbe  oonnty. 

London  County  Council.— .\i  Tm-sdny'fl  mwiing  it  wax  af;re«d 
to  Hrunt  a  loan  of  i;2l,(>>)  to  l!-rmoudscy' lor  tiiL-  crG«tion  of  a  Ju«t 
destructor i«nd liyin," elect riclii,'btin^ m.iins (electric  lt','bliiig£l l.OiiO, 
deHruclor  f.l.O^ri).  Li';' ' «  wai  ^l«nl^l  to  Poplur  for  electric  lijjhting. 

It  wiw  alKO  sij^«d,  on  the  recommendation  of  the  Highw.iy^  coni- 
uiittee,  to  uppl>  for  powers  next  sep«ion  f<ir  tho  constraclion  of 
electric  tratiiwiiyj!  bvtaeen  the  present  terminus  of  tbe  l.,C.O.  tmm- 
wnys  nt  Higli-»treot,  T  .uting,  to  tho  county  boundary  at  Waterfall 
Bridge,  at  an  eUinuUed  coiit  of  £1  l,25i>.  VVimbledou  Dutrict  ("ouncil 
alKO  |no|po(e«  to  aick  powen  lar  tha  oonatniolioa  of  electric  tnmwaya 
from  WimbtedoB  railway  atation  to  die  oonnty  boundary  at  Watar- 
fijl  l!rt>lge,Mi4the  WimWeiion  Ciuncil  i^jrei's  in  the  event  of  theiw 
nece**.-iry  poweia  beinc  obtained,  to  coiutruet  it.i  tramways  and  cars 
for  the  iuiine  tyAem  of  ttactioii  as  that  wtiich  the  County  Council 
may  adopt,  and  to  leane  the  traniway^^  in  Wimbledon  to  the  (.'junty 
(^luiicil,  or  to  f-ut«r  into  nn  sen  ein  nit  for  mutual  runni'^iL*  ]iiwerj,  ot 
for  any  other  arraii.'i  In. -Ill  wlnoii  iin'.\  I  e  ,igree<l  up- .ii. 

It  woa  decided  to  renew  lUv  i»itplicaiion  to  Parliument  for  jwwtra 
t  I.  '  .:ii<truot  a  double  tin)*  tVir  electric  trji'ti<>n  the  existing aingla 
tramway  line  i'is>iu  CiUuli«rwell  lircea  to  VouxhalL 
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A  n»port  hiin  Wti  ifsiifd  by  the  Highways  CoinmitUe  giving  a 
n  viiw  rif  ti  l'  y  .Kt  ill  reUti-iti  to  the  Omncil'*  trainwaja. 
Iti  tViTii:^'  let  cxpcriiu«»t«l  now  being  convennl  to  eleetru: 
-I  I  t  II,  it  ii  mtidiMtcd  that  thi*  will  l*e  in  vorkinji  onitr  by 
Easter,  1901. 

Tiwraportalfo  deals  with  the  m1>i«rt  of  Electric  UftiAing  Actn 
and  Ordera,  and  ia  conBeetioQ  vitli  ihe  Goniieiri  tflaetrie  Hwlar 

WHiDj'  station,  it  i.^  |>oiiited  WllMit  in  inc<~t  of  ihv  el»'trie  Ib^liltK 
Dt'itTs  under  which  vlcctrie  enatfry  ia  nip|>lied  io  tfa<'  Cooiiell  a  area, 
it  is  slijrnl  !•  '  '  "'i'  till  mnl  of  aiiatgy  s'lpplitd  t"  any  (.•oii«amer 
in,  unit*  i.;rri  I.  10  In  »«eerl«iiii.-<!        tnfBtn  nf  nti 

ii|«|>roi>rt,>tr  ii:.  ur  I  I  <.'>D»lruclion  and  imtlern  ajiiinnfd  l.y  the 
lioirit  i  t  I  null-  ikii  i  fertifitttl  to  ]>•■  currecl  and  jirnjiTly  conneitt-t  by 
an  insfMti  r  .iii]"iiiitje<!  hy  the  Council.  TliLt  *tipiil»tion,  however, 
ia  not  inclu  U'l  it  :he  St  I'uncran  {Mi'lillewx  i  Kli'utric  Liplit  Orricr, 
ISivS,  orin  tlie  St.  l.uke'a  (Clieltea)  KJeetric  Li^hiiiiR  OrJcr,  It-  'I, 
WBdar  both  at  whiA  «|ifiliartiaai  haa  tpbaptade  to  u  court  or  (unm  i  iry 
Juriadktkm  to  a|i]Kiiat  an  inapertor  to  aettla  any  ditpntf.  Thix 
ataitad  to  kave  Ikco  the  cause  of  eomi:  inconvonipiic<'  to  coti«uiii(T4  in 
covored  by  these  order?,  and  the  (Council  »  in»]i«i  l^>r»  liave 
by  «)li»ent  uf  both  p»rti«»  been  cJilU-<l  in  to  aiiiiiilioatc  ii|H>n  t)ir?i- 
dijputes.  i>urit>(j  tue  j>n.*t  ycair  ;;it7  in«!li-rs  of  \arit>iu  nattmif.  ih<- 
arnimcy  of  whi>'li  wiu-  iti  <ii»piito,  have  lif«u  te<t<i  at  tho  i  '  •niicir!- 
stutiou  and  have  alio  b«i'n  <>xan)iite<i  on  consunms'  prtnii-i?,  l.'.l 
luvterx  hitve  tweii  tctcl  lor  •n|>]<1v  i-i<iupai>ie>^  auil  C^ii  fur  metier 
manufacturers.  The  fee^  roccived  by  tM  tcating  atatian  in  IStKI- 
l!«iiUaiuouul»ltu£47b.  IClb  CU. 

HwClauiicUi  htti  dwinf;  tin  ftat  ymx,  aanetiaUBd  tlia  tagpinj;  of 
eleetrlB  mama  id  about  91  milea  of  alraeta  in  additfan  to  n  i^tj^ 
ntinibcr  of  ^^rvice  liiu'v  to  cuiinunier^'  prenii'os.  Of  thaM  I  mila  of 
main*  were  power  lDaiii»,  36  miles  for  hii^li-ten^iou  cablaa  and 
62  mileK  for  low-ten^'ion.  The  t'ouin-il  hji>,  in  all  eaeea,  lequired 
that  these  mains  shall  I*  laid  )md<  r  the  fiKitwayn  whenever  pro.  ■ 
ficJible,  and  thattlie  nrci-^  if  >tTf«'l  \to\e»  ca^ist  nf  iron  fn»ni.-i, 
liUed  in  with  nuilciul  I.  i.ii  -.l.e  paving.  The  Coancil  also  re.jtiire* 
that  where  hi^b  tensiua  maitis  other  thiin  concenlrii.'  cal  lo  .ir>'  uwil 
each  of  the  alrtet  boxee  aball  be  provided  with  :in  irmiM  w-  11  as 
»n  outer  cover,  the  two  beiujf  well  insulatedfitjiii  each  ulU:j  and  the 
oi.tt  r  I  TtjT  efTicieutly  citmecttii  to  earth. 

Manchaater. — In  view  of  the  foithi  oming  niHniri]iul  electionB  a 
liMijiln  nldreM  bos  been  ifsucd  to  the  talcpaye;?  by  Sir.  H.  Norburv 
Uiiliatn*,  one  of  the  elective  auditors  fur  Manihe*tfr,  in  whicli 
Aid.  Ilip^inbottoiu,  cliatnnan  of  the  Klectiii-ity  committv.!  .m  1  l/.ni 
Mayor-elect,  ia  charged  with  beins  coiuiocted  with  ooupanies  which 
iMTt  hud  tiwfo  dnliBgi  witli  the  aketridt/  dcfaztnumtt  The 
«ddi«a«  iadirided  into  two  parij,  in  lha  ilM  of  wTiteh  Mr.  \ir{|]iuni.t 
acenaaa  the  Electricity  coouailtae  of  i?ni-  Ir  n  i^miin'i^jing  the 
daparkmcct,  ncd  in  tii«  aeeoad  he  BiaLi.;  i  inttoiiai  attack 
npon  Aid.  Hi^inbottnm.  He  aaaerl-t  that  tiK>u^b  the  euiu- 
mittee  cuHHixts  uf  17  meniben,  a  l.irse  part  of  lla  <>|>erationi! 
ia  kmmn  to  two  or  three  men  only.  He  alle(f<.»  tin;  To 
orderf,  aiiiountiliK  to  £"a,5(Xl,  have  Wen  placed  w:tj;  ,iii  i 
tclilioi),  th.tt  in  29  out '<f  37  ca«c«  incrrni  ?  <?f  ^ilnrif  i  i  i  ■  h  ue 
been  made  without  the  knowledge  of  tin  iiiinitt-.,  nu  I  .  I  .lliat 
anpointmeotaaiid  prouotiona  hav«  been  ina<ie  lu  u  Dimiiar  manniT.  As 
iuutntiqg  what  lie  teiaw  Um  diMneafiU  luitj  which  haa  pivvaiU  1, 
heeitaaacMa  in  which  £H  ma  Mat  in  diaeouat  owing  to  the  bill 
not  beiuK  paid  within  a  apaaified  time,  llo  al*o  <iuotc«  allo^'cd 
instances  in  which  exlras  upon  contracU  were  alluueil  to  mount  i\p. 
Theps  rh«rpe!>  nre  I  «ed  upon  a  report  of  a  Mib-conitiiitUe  reeently 
Bjipiiiiiici  '•■y  Ekctticity  committee  to  make  an  )nvo»tij{atiou. 
[See  a'(i-tr.'i:i  .  f  lliii  r<.'ji.>rt  below,'  '!"riHini'  thntiiirli  liioiU'd 
compaiiie.s  uil.-'"  Mr.  illiau.',  ■  luu.-t  I-  t-::lil.  .--'.y  ti.iiiipk-ii 
upon  and  extinguintieil,  and  no  «jU«ritr  m  i  l  In  ^iven  to  the  trailer.  ' 
He  then  proceeds  to  ivntociatc  Aid.  H  ^'.-inl  ttom  with  four  tirim 
which  liave  had  trading  connections  with  In'  E;eclricity  department 
of  the  Uancbeeter  Corporation.    Thi-  l)r:ii  i  m  ultaaadan : — 

(1)  Ueaua.  S.  Z.  de  Ferranii  (l..t'l ) 

(S)  The  Britiahlnanlntad  Wii*ga,  {Ltd  . 

(9)  The  MtiA  Elaetric  Wadn  Oa.  (Ltd.). 

W  Hie  Wait  Ueifleii  Ftttiritjr  (Ud  >. 
Detalla  an  giwi  of  the  tnuuaetieiia  of  ike  <OBUiiitl«e  with  these 
▼arioaa  companies,  thn  inter  connection  of  fhad&aetoratc.'!  of  the 
conipanicN  and,  finally.  Aid.  Hi^ginbottom'a  aaaociatiou  with  them. 
It  Ik  not  alleged  tliat  Aid.  Ili]jginliottoni  ban  any  connection  with 
Mtmm.  Fermtiti,  nor  with  the  liritiah  Innulnted  Wire  Co.  He  is, 
!ii  mever,  chairman  of  the  British  Klectrie  Work»  ''i  Tirlain 
chur^esare  made  ia  connection  wsth  tin  j>ersonncl  of  tin-  :iii[Mny, 
and  It  i-i  alleged  that  favuiiritiiim  was  !.ho«rn  by  th,-  M  mii  ln  <[tr 
Electricity  committee  to  Mr.  Walt»>n,  the  i-  |  1 1 --ut  itr  •  in 
hhacbeater  of  the  Britiah  Ekctric  W^rki  Co.  The  allegation  in  tlu.^ 
can  hi  that  Mr.  Walton  wae  in  the  enmlojr  of  the  Electricel  depeirt- 
arant  el  fha  CkjTpointioBfor  aoine  tiaia,  Mcame  aeqndntad  with  the 
Cori>omtion'a  rcqniremcBta,  and  wan  in  thia  wav  able  to  aell  the 
fittiiign  manufoctumd  hy  the  Hritish  Electric  Worlc!  Co.  (of  which 
Aid.  UignnboUOB  waa  chaiiaaa),  and  that  Ihaie  fitliiiga  w«ra 
yeiaol  hflhe  OoffofatioB  oOaUaiii  aidarto^naellttahaitaiaaof 


the  committee.    A  tffT.  b  r  w;w  aent  in  by  this  ocmpany  to  the  Elec- 
tricity committee  on  .^^  ;  i.  I  J  Ia«t  for  the  nupply  of  fitting*,  and  Mr. 
Wilhams  rvgardt  this  m  a  »Lrioa*  charge  0);am»t  Mr.  llig),'i!>b<itti->m. 
The   re[Mjrt,  however,   ntnlea   th.it   "luckily   for  all     i   nc  rr  .^il 
the  tender  was  ret'iuvd,"  but  (<ny*  Mr.  Willianu;  *'  the  lender 
had  ao  hwaiiaiia  to  hnre  ban  aaat  in,"  and  »tfaia  aait  «(  thi^g 
TDnat  he  Mamped  ont."  With  ivgard  to  tha  Weat  iSorton  Vonndt/ 
Co.  the  c1lllr^1■Jl  a«'  tuofo  pertinent  and  more  fully  elabonlld,  and 
Mr.  WiIliaiiiK  >tiitemriitii       to  show  that  Aid.  Ili^v'in'iottoni  and 
Ills  laniily  ar«  thi'  pt>ii«i|«l  owiii-t^  of  the  capital  of  ihti  com|iAny. 
Mr.  Williams  n^fi-r*  to  tender*  sent  in  by  llio  eompiny,  xinie  of 
which  were,  however,  declinfd,  and  in  »onie  cases  onlv  pmrtially 
incepted.    It  would  appear  that  on  Sept.  I  I  la»t  the  r  -n].!:-'.  -uc- 
Ceeded  in  obtainin;^  a  contnii"',  b'l'  a[>pari'nlly  lVi»^  s  'm  i  l   iiiii  unIv. 
In  the  "luccoeding  poituHi  '1  hi-  -t  ituiuent,  Mr.  UM'i  uu  att.i  ki  the 
KleelDtjly  commiltek-,  which  he  eharjje*  with  seluu^  iltvUj^  cuireiit 
to  iiaeia  of  aaolera  at  laai  than  half  the  cant  of  generation.  He 
coiitrada  that  the  coat  of  jptoduetloa  and  manaK-ement,  includint; 
inti-re^t  .md  linking  foinl,  la  S'STd.  [x.-r  unit,  whib-  the  Nile  prioa  ia 
IJ  1.  only  |H-r  unit.    In  other  w»^^«.  current  which  cost  flOO  CO 
munutiictun-  rfnli-»<'d  only  H'.i  on  Mir.    In  the  lai't  fiiiiuicijl  yc*r 
contin      Mr.  Williama)  l,iHi.1.0<^i  unila  of  ciirrent  for  Iightini;  prti- 
doe  I  un  infonie  <1|  f  1 1         whireai  motor  u«er-  .■•>r!»T;m«d  47l<,0>0 
unit.*  and  piiid  only  A  moral  is  pf(mt<<i  m  i  : .  -  onneclioti. 

Tbi:  char^'i:  is  that  motor  ii'>  r<  arv  nur'<'<f  in  ordt  r  that  eniptnvnient 
nay  )>e  found  for  in^talinCi'm  lirroK,  and  it  is  utalel  that  the  tinn  of 
Me«r?.  Uij^iulKJltom  and  Maunock  tigurtis  a^aiusi  23  iiulaUaUoaa 
of  molota,  I'meedinib  Mr.  WtUiaaiB  mvi^  "  Aid.  iliggiahattdin  in 
•  memher  of  both  the  Oas  and  Electricity  eommilleem  which  dm 
hwxe  and  eoatly  crjncK  in  th^ir  «orl  i.  Aid.  lli>:gin>i"t('>m'«  firm 
(Meaara.  Hiojinliotioin  and  .M  niniH-k)  iiiikc  cranes.  Uv  then 
prt>cev'<l^  to  -«  i  out  the  niinotes  oi  the  (J  ti  eoniiiiitt<-r  in  which  a  t'-nder 
lor  the  tiip]dy  of  hydi  iinlic  i  raio-j  i*  let  l»  .Mii-ra.  K  IVarn  A'C  i  l  l  !  ) 
'■  wlio  llo  not  ni.iki  or.iD< .Mr.  WiUiani?<  ch.^r;,vH  Aid,  Hiwi'i  ■'.t m 
(thr«tii,di  his  hrio  of  Ilii^.{inbijtlon  and  Mannnck)  with  f  i  ;  '.\  in4 
tlicee  cmnes  through  .Mtwr-  I'carii  A  Co.  (.'rane>>  havr  alto 
supplied  to  the  Electricity  committee  for  the  I  )ickenv)n. street  worka, 
ami  Mr.  Williama  slates  that  most  of  iheMi  cranes  hare  licen  erected 
by  If  jggiBbottotu'a  Urn,  Imi  wen  invoked  in  other  namaa."  The 
t>urport  of  thcae  ehnigea  ia  that  Aid.  Higginbottom,  by  hir  aaaodation 
with  the  trailing  coatpanies  and  lirms  referred  to,  is  unfitted  for  the 
poniiiou  of  l.<>ra  Mmwof  Manchester.  Mr.  William*  conclude*  bj 
suting  that  ■-  no  man  ovght  to  be  a  f^va  the  |taijur  thfoagh  hia 
luembeirhipof  a  rcpmeMalivaaod  trading  body  like  the  Uaameitit 
City  (.'ouncil. ' 

Aid.  HigginUittom  Iiu  lo>t  no  time  in  replying  to  iIhim-  <  hirgc*. 
At  the  Manil)e:<tei  Cily  Council  meeting  on  \\'ejuei>':l;iy  he  wt"  per- 
mitted to  m.ike  a  j<erM)iLil  Hatement,  and  jnelaoid  his  remarks  by 
obitTTiiig  tbal  so  kr  a*  the  chai]ges  wera  against  the  Eloclricity  com* 
miiue  as  awbolehc  wwildkivethemfor  the  catnailltce  to  aaewier 
a«  a  Ixidy.  Ue  wobM  Tonind  the  Ooitneil  that  the  eleetridty  undar^ 
taking  had  grown  from  a  very  small  one  a  very  large  one,  in  fact, 
the  lar,:v»t  iii  the  country,  in  a  very  short  time,  and  it  had  l>een  a  diffi- 
cult  laik  for  the  Kloctricity  comniitt.'e  and  tlif  olli;i*I«olthedep«rt- 
inent  to  keep  pace  with  the  demand.  Thi--  tact  an  minted  for  ccvlatii 
iitiguluritioi  which  had  led,  as  Mt.  WilliaiiiH  had  iiointml  out,  to  thu 
ap|H>int)uenC  of  a  ■ub  coinniiltee  tu  inijuire  into  the  best  at.^pi)  to  be 
takirii  to  iiiise  the  sy»Uiii  and  udmini»lration  ol  the  Klectncjty 
deiKiitnifnt  *  more  peitect  one.  With  regard  to  hi*  (Aid.  ili,'.:iii 
bottom's)  dealings  with  the  tuauulactttriug  companies  mentioned  by 
Mr.  William^  and  takiogtbcn  in  tbair  order,  he  v  mild  sny  that  hie 
had  mo intemt  whatever  tn  MeiaiK  8.  SC.  de  Femrnti  ( Ltd.)  I  le  waa  not 
a  sharilieiider,aBd  no  meiuberof  hi*  lamily.eitlier  nettror  remote, held 
any  ohareain  the  company,  norwai  Mr.  Kerraiiti  himself  a  director 
of  any  company  in  which  he  {Aid.  Hi.;4inbottom)  had  any  intcr««t. 
He  would  jKiint  out  th  it  at  thu  time  when  electricity  meters  were 
lirst  ordered  Irom  Mcirs.  Kcrranti  that  lirm  was  ackiiowledgeii  to  be 
pre  eminent  in  the  manufacture  of  such  ap]<aratii.s,  and  tlio  instrn- 
nieutis  i!iip|died  by  them  were  the  bo9t  and  in  ont  reliai>Ie  tor  mejksur- 
iii^  current  sup|ilied  to  cmii'umi.'rs  which  could  then  be  obtained. 
i>iuce  that  lime  uiburii  nielcru  bjKl  beeu  purfucted,  and.  an  a  tuattur  of 
laet)  BO  matcM  had  been  ordend  from  MMara.  Etennii  aiine 
Oct  1M7.  ft  wa<s  therefore,  tmtme  to  aay  that  eonthraoaa 
orders  bad  Ixen   sent  to  that  firm  aiaee  The  order 

for  two  1,1  <xi  H  i',  i^eneroting  aeU  aupplied  by  Meaan.  Fcrmnti 
wa.'s  on  the  Iha-in  of  the  lowrst  tender,  aii'l  the  committee's 
action  in  placing  the  r>i'der  bad  been  fully  eiidoisc<l  by  the 
Cimncil.  With  leg.irxl  to  the  IJnti-h  lii-iil.i*t"d  Wire  Co.,  he  hi  I 
personally  no  interest  in  this  c<;iio:i:.,  :iii  1  n-  liir  a.i  he  Wiw  «»  ire 
(without  an  in.^'pection  of  the  It  '  i  t  -haieiLolJer^)  no  relative  of  hi.i 
held  any  shuna  in  the  coijijm.v.  Two  directors  of  that  company 
were  CO  directura  with  him  in  the  I'ritish  Eloctric  Worka  Ca,  but 
the  latter  conaoem  had  nam  dene  an^  bosineaa  with  the  Manehaater 
K;ieetrieityeeaunitte&  AxtotheeahleaappliedbytheBrttlahlnaoIated 
WireCo.tothcCorfx'nition  the  fol low inj;  were  the  true  fiietj<:  Thu  total 
capital  expenditure  oniuaiD»(incb)  ling  <'a»t  of  laving  uptoJiiuc,190U) 
waa£M»,«&; ;  the  total  araoontpaid  to  the  Britiah  loaiilatedWireOa. 
iiii£44;M7.  TlieeoatoflajiiigwiaaaljaaviBllpRiiMiitiflBof  tho 


Digiiized  by  Google 


THE  ELECTRICIAN,  NOVEMBER  2,  1900. 


68 


oMt  of  the  ciLlc^  »D  they  conld  iodge  tor  tlicnis«lv«s  as  to  the  amnl! 
pn))ini-tiiMi  of  urJeri!  which  haa  gone  to  the  company.  lie  wmiM 
Mik  tbe  Coonc'l  to  clestly  nn^eTStanii  tlie  conditions  ttudi-r  « 
the  Britinh  Insnlated  Wir^'  C  ..  uliLutii!  i  thoir  orJer-.  First,  t-Mi.li-is 
yren  invited  ;  second  all  the  leaden  were  carefully  ci.amiDcd  by  tbe 
el«ctrieal  engineer  and  the  committee  ;  third,  th«  comfMDjr  a  tciMl«r 
vtu  the  lowest  of  five  tenders  for  the  high-tenaiun  cahic»  which  con- 
fomcd  to  III*  afMctteatioii  «f  tin  Cmpontiaa'a  enKinccr  ;  fourth, 
what  tnUtew  ««M  lniKt«d  fdttlwMUca  for  thb  year's  r«<^nirementa 

elDimlii^  to  aVmt  /6Ci,<XX)  worth)  the  tender  of  the  Bnliah  Infla- 
ted Wire  Co.  «  ii<  m  t  a  c«pted,  the  prices  bcinc  too  high,  and  the 
orders  went  to  fivr  riiher  firuir,  ifimc  of  whom  Imd  nnt  previomlr 
supplied  thi-'in  with  cable.  With  rufinl  tii  tin:  I'.ritiph  Eleclra' 
>\'F>Tki<  Co  ,  h(!  tt  dinwtorfind  chairm.ati  nf  tlmt  coni]mny,  and, 
as  he  hail  iv.(litii>in_-d,  two  cf  liii  co  dirvctun*  wi-re  direi-t.tra  of 
the  liriliah  lumUated  Wiru  Co.  Mr.  Williann  had  refeircti  in  f^nju'. 
detail  to  the  sinrtio);  of  a  MAtichc''ti.T  fU-\>ni  by  the  Works  C'nmpiiny 
aud  t]ie  engagement  of  Mr.  Wattoo,  who  hiwl  been  in  tbe  etnuluy  <A 
Um  Staakm^  dap«fMt  al  tbe  Oorporstion.  Mr.  WUliams 
■Itlll  Alt  It  WW  K  noTB  of  Ilia  (Aid.  lli^inbottom)  to 
•flililt  Ihe  Works  Compuny  to  do  bnsliieM  with  the  £1«<- 
trid^  eomroittee.  This  wan  a  shameful  impolation.  The 
•ppoiDtment  of  Mr.  Walton  came  ab<iut  in  this  way.  For  several 
months  theBritifb  Electric  Worlca  Co.  had  l>€tn  Bcekin^;  |>rviiiise-<  in 
Manchester  to  open  a  depot,  and  were  looking  out  for  a  atittable  umn 
to  take  cbarjn!  of  that  depot,  and  act  as  agent  for  the  whole  of 
Lancushire.  Varimis  persons  liatl  bwn  seen,  hnt  none  were  snitAble. 
III.-  mcntivLcd  tin.'  iuatt(.r  tu  'i.-vtral  ptl.lfdl.^  who  werrt  moat  likely  to 
know  of  a  tuitablv  man,  and  he  was  told  that  Mr.  Walton,  at  the 
•iMtoiaity  votk^mi  thuking  tt  kaviaic  tad  ataitiw  is  dmum* 
IbgrUmMli  m  mw  Mr.  WUtoo,  •iidueaiteiii«r^ 
quite  correct.  He  had  reached  the  limit  of  ulatjr  to  which  he  was 
entitled  iu  the  po4t  he  held,  and  as  the  en^^ncar  ww not  prepared  to 
advance  hi*  salary  he  had  told  the  engineer  tlMt,  nt  xn  csrly  dafe. 
he  should  leave  the  service  of  the  Corporation.  He  rep  irio-i  these 
circumstani'f**  tn  the  Britifh  Elt-ptrif  VVorkii  fV».,and  they  olit!n.'d  him 
the  appointment  and  he  accepted  it  Tht;  imputation  w.n  that  "  frte 
competition  was  not  now  ]n>a«ihlp.''  Witis  whom  wa.4  the  com- 
petition I  The  Electricity  department  did)  l  I  uy  >  lectri''iil  iillin^i 
of  the  ^rpe  mannfactured  by  the  W^orks  Company  m  any  uppn.-cijtbk 
qmnti^.  With  nguA.  to  tlw  alfegition  that  Oorporation  officials 
wooM  be  ready  to  wm  Ch*  fittiltga  of  the  componv,  he  must  point 
out  that  these  oificials  had  no  discretion  whatever.  There 
were  certain  fixed  tule^  which  were  published  and  certain 
definite  testa  that  all  fittings  had  to  conform  to.  The  right  was 
expressly  reserved  to  any  rcpreseotatiTe  of  a  firm  aendlng  fillings 
to  DP  tested  to  be  pre«eiit  dtiring  such  lc^t.«,  and  (here  was  no  room 
for  favuurilisin,  i  vi;ti  th  iii^^h  it  were dtL-irid  to  be  ^huwii.  To  *iy  that 
"Mr.  Hi,.'}5iuV*illo[ir3  linitjg»  are  puldicly  exhilnUd  at  llichenaoti- 
Sttcet  eUiUon '■  a  vrdlul  attempt  to  mislead.    All  renwtere'l 

fittings  were  exhibited  At  Dickensou-stitinit,  luid  there  was  a  pub- 
liihed  lift  of  tluiM  finia  wboM  fiitings  had  boHi  laatad  and 
which  had  cooformcd  to  the  Cononlion  i«qnii«iiimt«.  There 
were  in  all  30  firmf,  snd  th*  mil  BUfflber  of  fittings  exhi- 
bited woa  407.  1'he  mimhcr  of  ftltingi  ohibited  that  twd  been 
made  by  the  Works  Company  was  twelve  out  ol  a  total  of  407  ;  83 
iittinga  had  been  submitted  for  registration  by  the  company,  and  of 
there  12  bnd  been  pa?^ed  .1.1  heinj;  nuitaMe  for  cofi*tin(er<<  to  tuc  and 
11  had  hoen  rejected  aa  mat  conforiiiirj^  to  ihs  (.'i.)rpumliu:i  re^llu^e- 
mentt-.  In  thi»  paragraph  there  was  ibe  statement  llwt  the  Works 
Company  had  sent  in  one  tender  to  the  Electricity  cooiiiiitte.'.  Tliat 
was  done  without  hu  knowledge.  The  tendern  were  o)iii:u^l  1>y  the 
ooUBittoa and  initialled,  and,  aa  usual,  were  pa.iaed  on  to  tlie  chair 
nstt  to  iMd  ont  the  pricca.  Upon  teeing  that  the  Work*  Company 
litdMatiiinliBdcr  h>  (AM.  HjggalwMoin)  imiiiiiitittoly  tnnied  to 
tbt  tiMtrieal  oginMr,  who  ltd  to  oniniiw  tin  ahctebea  wot  in  to 
tea  if  they  coufonued  to  Iiis  specification,  and  told  him  tliat 
that  tender  mtul  not  be  coiuudered.  It  waii  not  considered 
and  not  accepted.  The  result,  therefore,  wiu  that  tliat  com- 
pany had  not  Dold  any  goods  or  received  any  oriera  from  the 
Etei'lricity  ilfpfvrtment  of  the  Manchester  CorjKTation.  In  regnrl  tn 
till-  \Vi;.l  (torum  KoiiuJry  Co.,  about  two  ye.-ir>  ;ij;o  a  hrra  ef  gas- 
etigitie  buLl4cr»  were  Uik»hful  to  Imild  a  foundry.  They  arranged 
with  hia  firm  that  they  (Higgiubuttom  and  Mannuck)  should  build  a 
foundry  nest  to  their  own  works,  and  thsy  Aliould  piy  his  firm  a 
CHliui«mtfiniUM4Hi«AM]rMnf  iMMb  Vhaif  Mlt  tiM  iMMiiqv 
■aditarledaitiiriTitoltna.  AftarwwkiB|r  Jfar  mmim  DUBtlMatf 
found  themjiel ves  short  of  •apital,  and  were  Miilg  to  lluit  down.  They 
appealed  to  bin  firm  to  take  the  business  off  thoir  Imdii,  and  it  was 
bually  decided  to  form  a  small  limited  company,  and  the  private 
company  sold  all  their  plant,  taking  payment  part  in  cosh  and  part 
in  shiirea.  The  partner?"  in  his  firm  and  menj\>i.-rt)  of  hi"  familv,  »> 
well  a.^?  neveial  j^entlnnen  oiiuidi-,  asid  includiiii,'  a  Well-known  iroii- 
founder  in  .Mam  lie-^ter,  who  i*  manager  and  director  of  the  Went 
(iortoti  Foundry  Co.,ti.i)l:  nliar^s  anil  Inuud  the  caipitaL  Mr.  WiUiiimn' 
occiimuoD  in  couuectawit  with  thai  comj<aiiy  »a«  ouUrely  falw. 
lljr.  Willioma  stated  that  after  two  unonceeosf ul  attempts  at  tender- 
iag  tha  W«at  Qorton  Oompouj  again  sent  in  a  teadar  on  S«pt.  14, 


whii-h  waj4  iticesifnl  Whit  wv^  th«t  t<sn.'3er  which  was  accepted} 
The  Kh-etr^:ily  deiiatli;;r;it  h.vd  a  hat  of  old  cast-iron  scrap  to  sell, 
which  U'uh.:U({ht  liy  irnnl'aui.derj.iuil  metal  liraker?.  Thp  "Mretary  to 
tl;e  Kleetricity  d.-iinrtmeiit  iiietr  ajted  to  invite  te!idors  Ironi 

several  Areas  for  triii<  scrap,  and  he  did  so.  Tbe  manager  of  the 
Wen  Uorton  Foundry  Co ,  who  hat  a  foundry  ol  his  own 
in  Ancoata,  applied  for  a  tander  form.  Ha  aant  in  hia  tandar  to  tha 
committee.  Hieiie  taadaia  waaa  opnted  hf  tha  coMinittoi^  wan 
initialled  and  poi^ied  dawn  to  klm  aa  ehaimmn  to  laad  out  tha  oflkni 
To  hi*  anrpriae  there  wa*  a  tender  from  the  Welt  GattOB  Foundry 
Co.,  and  it  was  the  best  offer  for  the  old  inetaL  Hit  ItDiiiediately 
toM  thfl  committee  that  he  a  lirfrt~.r  tif  this  compnny,  and  that 
the  tender  imiiit  not  be  »eia'[iled.  Se\ i-rul  in^'mbiirn  n}  the  cum- 
nr.ttet,  however,  insisted  on  llie  oir,-r  lidllg  accepted,  it  \eiii  the 
liil^'hest,  and  saiil  that  the  eoranu'.te.'  h;ul  a  perfect  right  to  ndl  iti 
the  highcat  lu&rki^t,  or  they  would  not  he  doing  their  duty  to  lite 
ratepayers,  and  although  he  distinctly  again  raid  he  would  rather 
they  would  not  accept  the  offer,  the  committee  accepted  the 
tender— £Mod4  Wm  to  Uama  far  thk  I  Tha  «lNia.thaw- 
foie,  af  Ml;  WraiMMi'  MemalMni  and  dh^itaaaa  ivaMTbindf 
came  to  this :  He  waa  a  diiMtw  io  two  aoomniaa— Iba  Biitiiii 
Electric  Work*  /Ltd.)  and  the  Weat  Gorton  ttwairj^  Co.  (f4d.> 
—neither  of  winch  cnmpsniet"  had  ever  sold  one  pennyworth  of 
KD-nis  to  the  Electricity  iejiaitineut,  an  l  in  only  the  one  instance  of 
the  West  Oort"n  Foundry  Co.  buying  some  old  fcrap  mfftal 
from  the  dcpar.nieri'.,  ainl   i-old   to  agiin'-t  niy  wish,  and 

for  which  the  (_'orpoi  ition  reaeived  more  (uouey  than  any 
other  per-  in  would  piy.  Alderman  Hi:;ginb3ttom  concludes 
by  saying  that  Mr.  illiiins  "  displays  craw  ignorance  of  tha 
moat  aUmantinp  fielB  of  tha  coat  of  elactrioi^  anfpljr"  in  daaliae 
Willi  die  queiUon  of  iha  ekarn  made  to  MMnman  finr  powar. 
Ho  would  remind  tha  Oonneil  ttuit  even  with  all  (he  l«d  mmgt^ 
ment  and  gr<Ms  eareleanMW  of  which  the  committee  and  himiaif  and 
the  cngioeer'in-chiuf  were  accused,  the  Klei.tricity  department  li«cl 
bi-ea  mode  to  pay,  and  wa<  not  the  b.uikiupt  concern  which  Mr. 
Williiinjs  i!te;;cd  it  to  U:  From  1893  to  lOiX)  thev  had  niTide  n  net 
pratit  <st  i'T.t.tJii'i.  liV.  lid.,  hod  paid  the  i-lty  fund  in  .lid  of  rate-i 
£4ft,'»6A  14*.  ihi.  »lt«r  paying  interest  on  money  and  siukinf;  fund, 
find  had  a  leaervc  fund  of  XI3,<ia5.  19.  7d.  But  the  .it  iteinent.i  a=.  to 
»elliD^  current  for  motive  power  at  a  low  price  and  at  a  dead  Iosb  were  , 
made  by  Mr.  Willianw  with  a  view  of  ahowing  that  he  fixed  thia 
price  of  l|d.  peroait  to  meooioM  the  iM  of  motors,  so  that  he  could 
supply  motors  to  tha  ^tutens  of  Manchester.  But  he  did  not  fix 
tbe  price  at  all.  Tha  committee  fixed  the  price  at  Ijd  per  unit, 
after  several  long  reports  from  the  engineer-in-chief,  and  it  it  had 
encouraged  the  use  of  motors  so  much  the  betler  for  the  Electricity 
department  and  the  Cnrpom'ton,  !w  the  r'lm-nt  Ktipplied  !o  motors 
was  Bupplied  at  a  pr  .'til.  Mr.  Wil'iia'n..  clmrgail  a^'Hini'  him 
that  hii  lirm'i  name  stool  oppidle  23  mutor^,  »"  liavLji^'  tirtial  ihem 
u]:i  in  Manchester — 2.3  motors  out  nf  'I'jta.  ihr.je  i>f  whieh  vicre  in  hi* 
own  premises.  Fitted  them  up,  whom  for  i  Wiiy,  for  tlie  citi/.un* 
of  Manchester,  who  had  aakcd  liis  ftiiu  an  hoist  makers  and  who  btd 
mode  a  special  xtudy  of  cdectric  hoi»t*  to  put  elecitic  hoists  iu  their 
premises,  and  of  wliicli  the  electric  motor  lbnn«  «  pan.  What  non- 
seuse  this  all  waa.  Was  his  firm  to  bo  deharrad  from  dmag  boiinaai 
with  the  citi/.«n*  of  Manchester  becati  >o  he  mm  a  member  af  tba 
Maocliesier  Corpomtion  ntid  the  ehairnian  of  the  Klectridtf  com* 
mittce  '  A.t  to  the  "  craia-.''"  incident.  Mf^.^r-,  Feir:i  h^d  for  years 
niadw  hydr.anlii  puiii]n,  .v  ■.,  fur  tiie  O.m  dt-partun-nt,  .and  li.ad  dona 
a  very  Urj.je  bu.sini  <i  in  hy.lruulia  ji!'  eianea  fjr  I'.her  firms  in  this 
country.  'I  In  v,  anionL,"<t  jthi-r  firm*,  recenad  iiai  iiries  for  hydraulic 
cranes  from  the  Uos  department,  and  a^ked  hu  tirm  for  tenders  in 
the  ordinary  course  of  business.  Meiora.  Peam  received  the  older, 
and  were  at  liberty  to  make  the  cranes  themselves.  They  called, 
bowercr,  nnan  Ua  tm  to  mlw  thaccaiiea  «t  ptiaa  thagr  had 
quoted.  Mr;  WHUami'a  atatotoank  .that  Ua  ffirm  had  iavotead 
cranes  to  the  Corporation  in  other  mnaa  wtf  quite  nutrue.  In 
ooncluaion,  Mr.  IliggiDltuttom  auid  ho  had  given  tMCouncil  a  elear, 
unvorniehed  and  tiuthful  statement  of  all  the  fact*  in  relation  to 
the  a'de,.;at'.on  brought  against  him  by  Mr.  Nurbury  Williams,  and 
ho  liked  them,  a.«  a  matter  of  ri^ht  and  ju'ttee,  to  at  nnee  let  him 
know  if  he  retained  their  ennlliUraa  . 

After  soma  discueaion,  a  resid  ita  n  v.i-  prop  ini  d  aiid  jecuiided 
that  the  charges  iu  Mr.  Willnnii  Btai.  :iii  i.t  ^h  al  l  bo  left  for  di«- 
cusaion  by  »p<icial  nuwting  of  luc  Council  to  be  held  ou  Monday 
nattb  Tub  waa  nat  bv  am.  aaMndaMn^  that  tha  OauMiiLibaHig 
beard  die  aiptanalbm  or  Aid.  Hlfl^ubottom,  waio  ol  opinion  tiial 
the  expl-ination  waa  perfectly  wifi-far'ory.  Aid.  .Southern  asked 
.■\ld.  ll l^'>;itibotlom  wnether.  beiore  M r.  Norhnry  Witliann  hail 
published  the  statement  which  they  were  discu^.iingf  he  had 
submittel  it  to  him  for  his  explauation,  and  waa  answered 
in  the  nfpatii'e.  N'o  connmunieatton  had  |Mi=iwd  he?weeu 
Mr,  WilliamH  and  ,\ld,  Hi^/gmbottom.  A  very  lio:^'tliy  di^ju.^-i  .:i 
eI)^uel,  arei  it  vx-<  tilliniatelv  a^ed  that  a  ^na.II  lommittec, 
eii!isi*iinii  fif  the  Lord  Mayor  of  Manvhe.iter,  .\ld'.  Co]"  land 
and  MclXiugall,  oitd  Cetuiieillors  Kdwin  Holt,  Sbann,  I'lunimer,  and 
Vaudrey ,  be  appointed  to  couiitot  tin  ahMgiB  inado|  aad  to  biiiig  up 
a  repon  ou  Mondaj-  next. 
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A  rpfnrt  hfif  inf>«iiw)  hy  tfif  fjiecuil  »ub-eommittei»  rocentif 

ftj'jiriiiitvl  tij  iiijUK.'  till-  :i.iiiiiii'i<truti<jn  or  the  Klectrkitj- 

defmrtment  (referred  to  ai<ov<M.    J  iic  rejujrt  ntnles  that  :  — 

'Hk  pn|pi)e«r  BckoowledKcil  that  T»riuus  gvot\<i  Iml  Ixm  wxIittmI,  iti 
bud;  utstADOM  without  being  iiaitiil  lliruuKli  lh«  rci]uuiilii>n  tmok,  or 
Wni  icporlld  t"  the  c<.>uiDiitte«.  He  )>«il  alirnjii  hvl  the  iirptvK>ioit 
iha/t  Iw  WIS  at  liberty  to  tmler  all  auch  Rrtoiia  an  wvri*  mqiiiriyl 
for  rfpair*  and  raaisitaisiiu;  'iie  ri!;int  in  rfliijont  murkiag  <ir(i»r, 
whether  lli*-  ir^  'ls  w'tl'  uu  i'-i  ..  utrA-:  or  ni»t.  Tlw?  returim  ihosr 
that  ta  a  numLei-  ut  iD^l^ncva  tbo  aaUrit*  of  <limtgbl*i>i«n,  inapect'iri, 
liiftij  tei  hm  hato  tecnaaad  withaot  wdi  iwwww  coming  before 
1Iw«aau»(UM,  Tb«  wturiM  hirilMr  riww  (liM  aniiMriniii  •p|r:>iDtiiicntA 
have  \xrn  nude  from  time  to  fiui*  without  llie  roowiu  of  Uie  comiuiltf*. 
and  at  laliirieK  Tarring  fr^ito  20*.  to  50«.  per  week.  The  erginwr  ■•■at^d 
thai  he  un<ler<iooil  that  in  tli<»c  cjmw  almi  he  had  Hie  |»>wert'>iii*kellie«e 
ap[H>io(inenb>  an<l  promotintn.  A  return  of  'iiA<K>unt  l'"t  on  n'^iMrutiU 
Ihmugli  drtiiy  in  payment  >)iow«  that  durini;  a  )<eriijd  of  12  month-'  there 
hn«  iifitn  a  Inw  of  £64.  (The  report  goen  oq  to  Male:]  The  committee 
are  of  opioion  that  the  relumt  above  rrierr^)  t^^.  arid  the  ol^crtatiutii 
tbrreoD,  in<?>r«?r  that  diiriit?  fh»  r<i»».  few  jean  tliere  l>*i  beeo  a  laiily  io 
IjriDgiog  m  my  n  ii!''r»  •  ;  in,;.;  ;  ui  »■  to  the  notice  of  the  comuitlee,  which 
is  not  in  keeping  with  the  general  pncUoe  uiit«iiiiuf;  in  other  de|iart- 
BNUa  at  fha  Uurpantkm,  ud  llw  alMtniaiM  s(  •hkh  tesil  to  keep  the 
oomniiMM  fnllx  infonnad  of  aO  th*  bnrioeai  of  (h*  der*ria>eot.  The  tuh- 
coiumittee  xubiuit  that  the  preienl  KVatem  of  ornlerinK  gr'f)!))  under 
"  quotation  "  ha«  had  the  effect  :n  mauv  iiMluof**  of  no'.  .  .m|>lying  with 
the  Staoding  Order*  of  the  ■Jii-tl.  i!i  1  rli-y  r«.i)tnmend  the  de^irat-iiity 
of  diuwiitiikulng  tliis  metho  l  i:i  ili  -  M.Mr''.  Th"  l<iul  rnhie  nf  the  g'ii>ia 
ohUuued  under  "quotatkm    liuriu^;         <atlui  ejicowled  ££^000. 

TUtMpintiiM«mbodici)  in  th«  nnnnlMof  tlMEl«4dikit7«gai> 
JBittMptamtad  st  Wcdno^laya  mt^'tiog  ol  tbiOadiMflfVliieliwnc 
afprand  rad  adcftod. 

Ibtttift.— The  tuhkm  poiato  of  diffeftoM  bHWMon  tiM  Diatikt 
Omuail  the  nrituli  Ewctrii-  Traction  <  'o.  in  regurd  to  thacon- 
•traction  of  electric  tramwar!)  h.x'«  b««n  r^'ferrr'!  to  arbitntido. 
The  proceedinc?  in  c  iinscli'm  with  the  arbitra'.:  n  will  commcnM 
in  London  on  M  n  !av. 

Municipal  Telephony.— Mee*rfl.  Bcnm-tt  and  WiiTd-Thom.t.-s  con- 
salting  ciinineers,  Munchntcr,  Imvc  Vn-fn  iiiilnicteil  to  rcp'frt  on  tlie 
iiutstion  of  i  tni!Tiii-i!m!  telepliono  c.xch.inge  for  U'l.^t 

ilartlepcl. 

NorthelU  Londoa. — An  agreement  liu  b«en  drauti  up,  lij^'ned 
and  leaU'd  by  the  repreBentatiwii  of  thf  l>i»trict  C'jnni;!!:'  of  Kntield, 
Southgiite,  Edmonton,  nnd  Tottenham,  b_v  tli.>  Uprn.f  of  which  it  ia 
propoecd  to  make  a  joint  application  to  I'atliamcDt  fur]<<>were  t>> 
Kenerutu  und  eupply  eh-ctric  energy  for  lightiufj,  power,  and  lr*etiLia 
in  that*  diatrict«  Xortfavni  Lundon.  Wool  Uieen  wat  to  Uaw 
htm  inclided,  imt  et «  m««tin»;  of  the  Conneil,  pnrided  orer  by 
Mr.  UUl«r,CE,  Q.0,  Uie  cbairuaii,  he  n:ftu«l  to  i^iul  the  nt^ree- 
nent  en  tM  gKMind  oritf  iUej;ality.  Mr.  Littler  dricrilioi  the  eolienic 
f«pt  ont  ill  the  ai;re«inent  as  a  "  wild  out "  one,  and  »afd  it  wax  hi- 
iliily  tM  prevent  the  scaling  of  an  atjreeiiient  whicli,  if  ft':U'd  up jn, 
w  iiil'i  r.  nder  each  member  of  the  (.'onncil  liable  to  Ik-  aur^har^ia.  A 
wnini  'Ul':itc  followed  this  expreesion  of  oj)in'on,  and  uUlinately  n 
reaoiuituii  approving;  the  first  four  cUuwa  of  the  .i^reenient  wn- 
a({Tecd  ta  Tlie  matter  hoo  Wn  referred  back  to  the  ("ountil*  of 
Enfield,  Suutbgat«,  Edinuntun,  aod  Tuttenluim,  who  are  hoMin^ 
epeci&l  mcetiDKis  to  consider  Mr.  Littlvr'a  vien.^ 

Falaley  — At  the  Dpeeial  metting  of  the  Council  un  Monday,  it 
VM  dceidtd  to  apply  tat  ptnran  to  homm  i^ifiOO,  additieaiil  fcr 
diHtrie  lighUog. 

ftatrpML—Vt.  K,  K  Wilm  hn  bmi  amolittel  oounllbi; 
daetrieu  eofpaaar  to  Uw  OowBoil,  vhieli  has  decided  to  vpfif  for  u 
prantional  evder. 

PO|lar  (XiOBdOB). — Aiaeommendtition  was  made  by  the  Electrical 
committee  at  the  la.st  niectin;;  of  the  Dittiict  Hoard  of  WorJta  t.o 
incruacc  the  '!alary  oi  iU.  Blackmao,  the  electrical  engineer,  from 
£300  til  £500  jitr  onnuni,  and  uleo  t!?  t  li'-  li.-  strongly  recommended 
t)  til"  new  Uorou^h  Council.  An  ann  ::  liu  nt  that  the  que.stinn  be 
li  ;r  ov'  i  for  the  new  Council  y.\L*  cairied,  but  n  furlhcr  amendment 
t<'  •-li'-  ^n\■■:■:  th.ir  .Mr,  lilackman  receive  a  gratuity  of  i'tO  ^'tiinco.',  and 
lluti  ilia  utw  council  b«  strongly  recomniendc"!  to  iin-rcn^e  lii^  ialarv 
to  £.'jOO  per  annum  was  carricti  by  the  r-,a.«ing  vote  "f  the  chairman. 

PortsmoaUL — The  foundntion  iUitie  c(  the  eb'ctfic  trAoiway 
pvarcratotion  waa  laid  by  the  Muyor  <.n  Monday.  The  omoant  of 
the  pofchaM  Mlta  to  In:  |iatd  by  the  Corporation  for  Uie  local 
tramways  ia  to De  ftiai by  tM MbittiKw  {Sir  F.  Lramwi  II). 

PresantiMon.— On  SOth  ult  the  acalT and  cmidoyt;^  of  the  llnd- 
dcn!tivld  electricity  worV?  met  to  jm'  c-tit  Mr.  J.  11,  K  I.unn,  maiu^ 
Bup«rinteiiile»t,  who  is  leaving  t/>  take  the  p<j5ition  of  lioroagb  elee- 
thcal  engineer  .it  iJarlingteo,  with  a  limepieoe  and  omamental 
fignres.  Aid.  Calvert,  churmaii  tS  th«  Slectrie  LCght  eemroittee, 
nade  the  preacntatio'i. 

Mr.  Andrews.  Ur.nn,  ^hu  iLii:iri.:  t.  lcgrnph  aupiTiiit- ii  i'  liL  ;iu'l 
electrical  engineer  of  tli-'  '  ali.-;  <uiau  iUilwuy  Co.,  has  been  ptescaltd 
by  ;h  •  stulf  of  hia  dfjvirtr:!' I.',  with  a  gol<i  1'  v^r  v.  iitcli. 

B«dditeh.— The  Council  have  Uk«a  op  n  new  loan  ol  lot 
llaetrlelli^tiiigaitaBaigati     .  ^ 


Provisional  Order  Notices. —  Rit-<^n  Cornontioia  and  AtheitoB 

and  StAii'ti'>bm-ith-LtiV'ti<<'>  Mi^trict  < 'ijiinciU  give  notiea  ol  iatatt'* 
tion  to  apjily  for  provmonal  electric  li^^'liting  onlcii 

BhyL  —  Appli' itioii  (it.-  li.'i.'n  mile  for  ^iiictSoa tohomMr£lS,000 
for  eledricily  worki.  At  the  C  iuncil  meeting  on  T«e*d»y  a  dit- 
eaf;"i'>(i  lo  ik  plii'-e  on  the  pr<'|y-ie'l  a^nH'tncnl  between  the  Cmneil 
and  the  local  tramway  i  niiipiiny  n»  to  the  supply  of  ciirrtnl  t<^  <he 
latlt-r.  The  Counnl  hii<i  iniii>te'f  U]iou  A  guarantee  that  the  coi-  piny 
would  take  l.'iO/ioo  uuiia  pi-r  annum,  and  in  turn  iJie  camjuny 
rt'imrel  the  piymcnt  of  a  p«nnhy  ia  the  event  of  the  Qmaal  hMag 
to  give  a  regular  tiipply.  The  agreement  was  refemd  iNtek  to  th« 
Klcctric  Light  eomnnltee,  with  a  ptoTiao  that  the  pend^ahonM  not 
ex  ee^i  £'i'  per  hour,  luid  that  llio  Doanl  of  Tr.f  ie  be  aand  to  with- 
hold conlirmali  "U  of  ike  tramways  onier  until  the  Council  linl 
c<'tMp1el«d  the  agreement. 

Eochdale.— The  fannal  npeuiog  of  the  elealiicity  mrka  twak 
pU.  e  on  ThurvUr  lant.  A  full  aii  l  illuMnted  dooriptUlBof  IfaiBie 
worka  .ipfwared  in  our  i-riie  o(  (>i-t.  l:t, 

St.  HelMU.  — Cp  to  Si'pt.  the  e'|Mir.ilent  ttamW  of  Sap. 
linip«  conuecte  1  vrm  l.'i  Ti!T,  aga  n^l  !<.(»■<}  la^t  vl'^if. 

Shoffleld.— The  llceley  elf  trie  trumwiv  route'  Waa  foiaally 
t'pmf^  vi-,«t.'rj,iy  (Thur-'ljy).  Tiie  r.in  hwI  on  this  iMUte  are  of  the 
1    '      leek  type  and  liive  b<<'?'n  .'upp'.ie  i  bv  the  Urunh  Cimpiny. 

Southampton.  -  -'nie  EK'iirieiiy  ronimitl.-ehns  c  olV^n-i  to  '  Upply 
elri-tri'  current  f'ir  pow.  r  t'>  tiir  Onlii.i-ice  nu  l  SurV'-y  l>.!pirtiii  -nt 
at  -i'i.  per  imil  i'>r  the  tii"!  loO,"  » >  uiu;-'  p'raiirunii  in  1  i^  l.  after. 
Tlu'  ihargM  f>r  lighting  hi\i-  been  tixcl  at  '''i.  1'':t  unit  up  to 
10,1^)11  noil"  uiiil  .■>  I.  if  til.:  'J  in- iin].tioii  e'-  'tcli  this  lV.;uTe.  After 
March  :il  theH>- irge*  will  ap]'iy  to  general  on^umer'i.  Appli  mil- 
lion haa  b.-ea  ULnle  f.>r  "in-  lion  l<i  bjrr^w  £1 2,(K*0  odditiLuial  for 
elect  11'  l..'V.;lig  ev;.  n-.  n  . 

Iheft.— At  I'.irniiiiKham  the  men  I  ra-  '.-r  and  Smith,  charged  with 
*t«a]ug aad naatviBga qnanttty  ot  copptr  wire,  titc  iirapertv  o(  tbe 
Naliooal  TVilaphone  Go,  were  senteoced  to  six  we«k«'  harX  t«b>ur 
and  three  yaair  penal  Mrritude  rvspeetively. 

Warria^ltni— Application  Im«  been  made  to  the  Board  of  Trada 
to  nancti  m  the  coutruction  of  aa  akctrie  tmmimy  over  the  level 
rrosoing  at  Wtlderspool.  Major  Utrdaw  (McMra  ProMe  aadCanlew) 
has  l>ecn  inftrucie'l  to  pri  pare  sBteilieattona  for  obtainiii'p:  teiidern 
lor  the  cnstructi  in  of  tivi-  fnruer  lectionB  of  tramwayii.  The 
ihairman  of  the  Klerlnc  Ligli* ingcommit^ee  (Mr.  Mnnka)  anlicipiittjs 
tb;it  ele.'.ric  oiirnnt  will  U'  aviillable  by  l'hii«tna^. 

Weat  Ham  —The  consultin;^  eivmeir  (Mr.  .1.  K,  Waller)  bi-» 
l)e<n  instructed  to  proiecl  with  the  pl  ui"  ol  the  ]>rop leeil  nmnicip;il 
traniway.i,  nnd  the  electrical  enqinoer  ;'\lr.  .1.  K.  Bock)  and  iht^ 
oinaiiUing  clcctri'.il  engineer  (Mr.  .1.  .1.  S:i  init/)  have  boen  author- 
ifcd  to  pr""'e'l  with  the  pliiii=  fir  the  eleclriral  equipment.  At  the 
fame  tini   •  '        f  the  f;eneratir,'  ■^t.iti  jn  are  tfi  l-c  got  out. 

Windsor-  A  cable  f'lr  the  lighting  ol  itume  of  the  Royal  apiU-l- 
incnis  at  Windsor  Ca«tle  has  bc^n  und  by  i1m  Wiwlior  and  Bton 
Electiic  Power  ln»ti>l!atir>n  Co, 

Wolverhampton."  In 'I  report  pr«*cni.ed  I'l  the  Coqioralion  on 
W.  'lne-iilay  the  Lighting  conuiiiitee  Mat*  that,  in  order  to  meet  the 
incroa-*iog  iletii  11.  i  i  i  i'b«ctricity  tor  lighting  and  pawer,  it  wouM  be 
ne..««ary  to  pur  I  '\i  n  >  \Lro  plant,  an i]  rf-omnsended  that  application 
be  mwle  t"  tiie  Lo-.-il  lioverniuciit  IVurd  for  ]iermiwii)n  to  borrow 
£.'i>!i;i  on  the  i>eiuritv  ot  CVirpor.ili.'n  At'ick.  The  amnuiit  W'>iilil 
iis'  lti  It?  i'l.Giii  f.jr  l>uiliin„'a  und  f.iiind.itioufl,  £1S,1  I'J  for  b  .itor- 
;i  ,r"  'nuipiiietit,  £l!t,."isO  for  cii;,'iiio  hijuie  equipment,  £l"i,iiOO 
Iwr  I'l-il.  r^,  \  -.  .nil  £l,<;ii  to  cover  the  .imuuut  overaji'^nt  on  i» 

Iireviii  i->  I  '  l-i.  The  report  wui  unanimously  ud'ipled.  The  new 
o»n  will  nuke  itie  expelidiiuie  uu  electricity  eupply  £ua,i)3iX 


TRADE  NOTES  AND  NOTICES. 


|.\')(ic»»  for  ii't^rtt'in  HmUr  /he  alnw  htnilinti  jiiwi  rci./i  tht  '['J':'*  net 
lattr  UMnJirtt  pett  Thurtdas  mmimg.  X*w  CalaltigiM,  Prk*  Litlt, 
and  iimitar  maUtr  AovlA be  Kut  tar:^  «n  ikt  t)i*tk\ 

TENDEBS  INVITED. 

Sharrtl'ch  t>>ndoii;  \  '  stiy  inv  ite  ton  lorn  for  jteum  feed,  blow-olV 
and  dram  pipe*,  fce'i-jiuiup  and  w.-itiT  .'i'.or.i^'e  tank  and  •uii  lix 
iron  Work  ;  lw<j  -lijw-i>pei  il  Coil;  r!  cnginet*,  diie'jl-counccted  cui'teui 
gefieratorx  (uutput  sluut  8«X)kw,  ca'Ch  iet),  condensing  apparatn*^ 
pipe*  and  sundry  irin  work,  8fi«cificatioiiJ  miy  be  obtained  aflei 
Sinh  iiift.  at  llie  <.!lii'.-<  ol  tbe  V«»lry".«  eluclri'.-al  engineer  (Mr.  0. 
Newton  Kus^ell),  Ciiionet-etreet,  Hoxton,  X.,  and  K|ieciticaliona  may 
I  iilao  be  inap«':tcd,  but  not  (ilitiiineil,  at  the  ollii  e->  of  the  consulting 
1 1. metrical  engineers  (Me--ri  hine.tid.  Wuller  and  Manville  , 
- f''r«at  <  Icorge-HSreet,  Westminster.  'I'enderi  niu-^t  be  forwutdwi 
I  I  1  *] .  H.  Maiii-lield  llubinson,  X'estry  clerk  and  policit'  jr.  Town  Hall , 
Old-almsl,  KC,  before  uochi,  Nov.  2U.  An  advertisement  contaiua 
liirtharpiitieakHk 
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The  ilirectoM  of  the  yfidlondlt  iilufit)  Co.  invite  tenders  forvarioui 
stores,  iii':lndin[;  tvlvgnph  in«trtiineiit«,  lUy  rods,  bull*,  &<u 
tetlvaoiMil),  t«l<|Enpli  Mid  ti^aal  wire,  castiDgo,  bmM  NMtine 
nttingii,  copper  aid  ohm  (abc^  Uup«,  fog  »i|^iils,  Aaadm- 
tiMuient  giTet  furthf-r  pnrlifulars  nn<i  ]>att«riia  will  be  tmif  tat 
in*|>cction  at  the  (Icrirrnl  Stores  Department,  Derby,  •Iter  Not.  6. 
Fomii*  of  tender  may  he  obtained  fn>m  Mr.  O.  Morrall,  store*  super- 
intendent, and  tender*  (addressed  Ooneral  Stores  coinmittee,  Mi'iland 
Railway  Co.,  Derby)  must  be  in  by  0  a.m.  Xot.  IR.  Mr.  Aleni*  L. 
Charles  is  secretary  of  the  cuiniviny. 

XewcailU-upon-TfKf  Nrw  Tramways  committee  invite  tender-  for 
arc  lampaandaccc^^  irii-5.  Tenders  (addressed  to  comiiliMee)  m,;"'. 
left  at  the  office  of  the  town  elcrk  (Mr.  Hill  Mi>(«im\  Tuwn  Hail,  by 
2l»t  inst.  An  advertisement  contains  a  l  lniorml  particulars,  and 
conditions  of  contract,  itc ,  may  be  obtained  from  the  cnnnulling 
•n^ecr,  llr. Charles  Hopkinson  (^Icssrs.  llopkins'>n«  and  TiUlwt), 
Pnncess-strcct,  Munckoatcr,  and  26,  Victoria- station,  Ijondou,  S.W. 

rini!r,.rih  District  Council  rfiuire  tenilers  for  wiring;      mi  r 
oolite  delerred  payment  system.    An  adwiiaeroent siros  further 
particulars,  and  tenders  mn.'«t  be  sent  to  the  clerk  (Ur.  W.  T^Idlky), 
(ronncil  Ofllce!',  Famworth,  by  noon  of  Nov.  18. 

/.  ;m/L.iii)'  r»  1.  t.'iTprir.iU  in  roiuirc  tenders  for  the  ^'-ipi'v  '  vtl"  ns 
for  oDi  yi  iir  Ir  '  II  .Jan.  1  ntxL  Schedules  of  (|mmliuen  &ii<l  fmtiier 
purtii  iiliT  niiiv  1*  oV I  lined  from  the  the  city  eluctrical  engineer 
<Mr.  It.  V.  Macrory),  and  teudcia  must  be  lodotd  with  the  town 
dMk  (8it  B.lMwnui  Chambtn),  Gnildlull,  lionauuicnr.lv  Dec.  I. 

Tenders  an-  invited  for  the  supply  of  lead  coTered,  concentric 
cable,  cast-iron  l  unduit  and  walerliglit  junction  boxes  for  the  Di.itrici 
A«yl«ni,  .VuWiN^'tr  (Ireland).  Spi-cilir.itions  may  be  obtained  from 
the  rcsiilc-nt  medii^il  3U|>eriiiteudcnt,And  tenders  itiu't  be  -«nt  to  the 
joint  committee  of  suaiio^ment,  J)i8trict  Asylum,  Mullingar,  before 
DffC.  1.   An  advertL'««>inent  gives  ivlditional  particulars. 

Tenders  are  invited  for  the  supply  and  exectimi  of  electricity 
^^ncrating  plant  a'.  Hanrirh.  Fanner  itarticalan  on  set  ont  in  on 
^ivertisemcnt,  and  tenders  must  be  lodjied  with  tha  Otmealting 
(.„Kinvers  (Mc»sn<  Bennett  and  War<l-T1i<nilU»)^  IM^  Vfdoriu- 
],gildiiigy,  iliMiche«ltr,  by  noon  of  17th  inst. 

Afanckifitr  Tramway.^  committee  invite  ten<lers  for  cant-iron  liipes 
for  tramway  pi>b'n.  An  adfertiwnient  gives  further  particulars,  and 
fpecifications  niav  be  obtainml  from  the  general  manager  (Mr.  .'.  M. 
McElroy).    Tenders  to  chairman  of  rnm^^sittee  by  Nov.  0. 

Grr.£n\rieh  (iuardiana  rennire  tcr.  i:  !  :  for  an  electric  lighting 
installation  at  their  new  workhouse,  tlrore  Park,  S.E.  Specifications 
mar  lie  had  from  the  architect  (Mr.  Thomas  Dinwiddy,  F.R.I.B.A  X 
ua  tenders  must  l>e  delivered  at  the  Union  Offices,  EoAt  Greenwich, 
S.E.,  before  i!^ad  inst.    An  advertisement  gives  farther  particulars. 

The  joint  committee  of  the  Metropolitan  and  Metropolitan  Dis- 
trict Hailway  ('om|ia,nies  '  London,  invite  tenders  fur  the  electrical 
equipment  of  the  Inner  *  irrle  liailway.  The  specilication  has  been 
sent  to  only  a  few  of  lb>'  Ii-iulu  firms  and  i<  not  a  detailed  one,  the 
companies'  dc«ir«  being  to  give  ihc  tenderers  a  certain  latitude,  espe- 
cially in  regard  to  making  suggest)'  ris  t  i  the  best  means  of  getting 
the  electrical  system  in.stnlled  without  -ijj'ping  the  ordinary  tratlii'. 
Tenders  are  to  be  in  by  Dec.  1. 

London  VmtUy  CouHi^U  iuvite  tenders  fur  the  aupi>If  of  aboat  150 
UK  laaiM  for  tbo  dtctitw  lightinr  of  Viotom  EnMakauBt  tud 
WMtnintcrBridgs.  Tcwien  tigr  Not.  la. 

Stmtf9HTtmmv9  9omimMtm  inTite tenden for  overhead  ognip- 
mmt  mi  mil  tNnuii ;  alw  for  steel  girde?  ttam  nils,  flsh  plates,  &c. , 
ind  for  laying  permanent  way.    Tender*  by  SHli  iiinL 

Iklfatl  Uua  and  Electric  committee  invite  tenUen  for  atoam  pipes, 
nniDpi^  tet,  cowiwuiiig  phnt,  boUen^  ibwIwmciI  itaikannAMKier- 
Mten,  coil  tad  tab-eoaveyuig  plant,  and  iwitahboaid  azlaiisions. 

Tenders  to  town  clerk  (Sir  Samuel  Black)  by  noon  of  Nov.  iX 

Tcoders  are  iuvitcd  by  the  XMinuham.  UuarJiana  fur  on  eluctric 

vwwuMM,   Fartieulau  fimn  Uic 


Cttf  ^I«iMi«iCbrpanliii»8tNatoe(iaiiiittaklnnM 
BMeliameall7-dri*eB  aarteart.  Tendcti  to  town  clwk  tMfm  Not.  10. 

Walktr  Council  rcsjuirc  lenders  fur  dust  1  -nu  tor,  Ij  ilcrs,  ic 
Tenders  to  !>,  Sl  Nicholas-building  Newcastle -on-Tyne,  by  Nov.  \i. 

KrnJal  Corporation  invtt*  Icndm  fat  alaetileity  gaiMWifaig  plant 

Tenders  by  B.'ilh  in«t. 

Spanifh  Uillistry  of  Public  Works,  Mmiri  i,  invite  tenders  until 
Dec  7  f'T  tbf  .<tn-««i<>n  f  .r  f-<>n«!riiftiug  and  working  an  L-leclrie 
tramway  iTUw^'n  .Vnn  s-a  .iml  r  ./ik-I  i  dc  AI«rc,-in. 

CuecoM  ilunicipility  ( Almerm,  ispiun)  invite  tenders  for  electti-* 
lighting  for  2i  >  years. 

The  Si^nitk  Pott  md  2'<ltyr^dt  i4(iiNtiiM(r(i(teii  reqain  teudisrs 
for  upe  paper  fbr  tlie  telegimb  icnrke  for  tm  yum.  Imdsniiig 
irithlOOl, 


TEWDEBS  BEC!Er7ED  AND  AOOEFTED. 
Cardilf  Town  Council  have  accepted  the  foUowiog  tenders  for 
the  "upply  of  clcctTic  tramway  plaat  The  tgont  in  paiwitheiia 

tadicale  "  guiuautecd  clticiency" ; — 

£rff  <9n  Xa.  1  (£iy£ttf), 

I  Britbk  TiMoaett'Ifaealon 

CV(fl2  £13.303J 


Jelm  IIutgMTe  ft  Co.  (lar 

r'pfe./i(91",   £14.fi08 

K.  Nell  A  Co.  (91)   20,984 

R.  \V.  Black  well  k  Co.  (92)  18,2!)5J 

Hick,  Hargresvep.V  Oo.  (90)  16,178 

I'oHit  and  Wigiell  (90)  ...  15,906 
».  Z.  <1»  Ferranti  (Ltd.) 

(91)  .                       .  15,1911 

Caledoa  shit^V.I  Ig.  Co.  i88)  15,li7 

I  >.  Slew -v.- 1  \  i  ;    '88)   14,786 

Itobey  &  C<«.  .901   13,682 

Sflion  .Vo.  i  {Oeiiemtort 
Britlah  WextioKhuuM  Co.  |  Bru^ib  O.  (9't 

itaiytr-l)  (93'  :    '         '  '  ' 

.Siiitderland  Kcirge  C<>.  90 
Sienieos  lims.  k  Co.  i'91 

r.  It.  Jsck-m  k  Co  

( VrraptoD  A  C...  (92)  

iiaes  Imawks.  Co.;95  S) 
Ivlec.  Couatruetioa  Co.  (93.1 
MathvaadFbttfB^ 


Duiilh  .Smith  A  Co.  ■90)...  12,900" 

Osll-iw^iy.  l,irriitr,:«  88)  ...  U,7S4 

Yai'-«  (iiiil  'I'll  Tu  'I'.!)   13;t70 

C'fle,  M.j:cli(;ij;  Uorley 

(90)    124C8 

Victor  Coates  A  C.i.  88  ..  ia,<100 

Biitisb  Scbuckerl  (  >.  (9.^  12.018 

Melcalf  k  Co.  (90  l    11.205 

Ailiton,  Fn»l  A  Co.  91  ..  10,324 


£7,4671 

12.438 
10,213 
9,914 
9,015 
8,874 
8,310 

a»7is 


£8.208 
7.66S 
7,6271 
7.6C0 
7,3lfiJ 
7  242 
6,83C 
6,769 
6.400 
6.378  J 
6^900 


Uright  r 

Omstrui  III 

SU]>ply  -.y-l 

Kr.'i,-.- 1 ' 


Lu>cn«liire  \i\  uario  I  n.  .. 
lJ.Bru«  I'm-WmA  C-j.(93 

Dick,  Kerr  A  C<>.  (Mj   

Hn^theil  nu'l  Y«>ung(94  i 
British  ScJiucknrt  Co-  (92) 
Dalilh-Smith  A  Co.  (94  ... 
AahtoD,  Kroat  A  Co,  (93  5l 
AiNlMirnaelriBOou(93)... 
FlnakaatirftCa{B3)... 
Ox  (8»}   (||66a| !  WiuiDg  Bna.  ^)  ......... 

Btetkn  iVe,  S  {B^krt,  Sr.), 
HH  teadar  ef  Messi-s.  John  Musgmve  A  Suns  wasaoceplal  for  builersat 
£3,968;  faeooaiiseni  £612,  luperheateri*  £658,  water  tank  £698,  ]>um|iii 

■  iind  tJiil  '-f  M'-~-r-.  T.  and  T.  Virar<  a!»«^t««!  itw  itrkcf  «t 
£694.  19i.,  cnnvrypr  flSJ.  lOt.  l^lev.lt.L>r  £131,  fjutilii-r-  £917. 

Ahw  taodcred:  >l««s.  >  ictor  C«ites  A  (;;k,  Kxaw  A  Co.,  <jisllow»y» 
Luaitad.  Mddnua  Bm,.  Ifalma  Linllad,  VMM  *  Tfamt,  aial  B. 
DaakiftOob 

Raitboanw  Ibm  CatOMQI  karo  aocaiM  tlia  IbllpiriBK  tcadan  liv 
plant  for  their  dcebrieitjr  gaienitinR  atatiOD : — 

.Stirling  I'oiler  Co.  (two  water  talio  boiler*,  with  littiags,  feed 

pump.  Ac.)     £2,055 

S.  /!.  <Ie  Kerranii  i  Ltd.)  (flOOkw.  steam  niteriistor  with  eicttei  )  7,850 
Ditto       i main  switchlioai*!  and  ottmiecUuii»)    98? 

Corp'ir  itinn  have  accepted  the  tender  of  the  £)ectric 
n  (  I.  t  .r  .1  I  ilanoer  wr  tha  irorknig  of  the  400'roU 

>T-]H>iation  harea  i  t't'i  1  l}>e  tender  of  the  British  ItMV- 
laltil  Wilt  C'l.  f  ir  the  supply  ot  a  fi-i-  ;<»r  cftble  at  £'>I0. 

Wrexham  T'uvn  ('.mncit  have  'i  ■,-e].*...:Ll  \\w  t' n  l'^r  of  Mr.  E.  Mi 
Evans,  for  wiring  the  electricity  buildings,  at  i,'7.'i.  19*. 

BUSINESS  NOTIOBS. 

>fessr3.  Wh«alley  Kirk,  I'lice  &  Ca  have  now  retnoveJ  from 
40,  (^ueen  Victoria-street,  E.G.,  to  larger  premltes  :i  few  doors  nearer 
the  Mansion  House.  In  future  this  Srrn's  address  wi'l  be  4r>,  Wailing, 
street,  t^ueen  \'ictoria-«treet,  Ixmdon,  E.O. 

Messrs.  F.  C.  Smith  anl  J.  W.  Roberta  (trojling  an  Smith,  nobern 
&  Co.),  electrical  engineers,  27,  Chapel-strcot,  Soiilbport,  and 
1,  Silk-street,  l<eigh,  Uxuiut.,  have  distolved  jartncrship.  Debts  by 
Mr.  F.  < '.  Sniill),  who  i«ntinues  as  the  Soulhport  Electric  Light  Co. 

Messrs.  (ieipcl  and  Lmge  have  been  appoiritr  l  ?  rU»  .tgents  for  the 
Unittd  Kingdom  for  thi  Wivr-J  l.t mur  i  fy^t.:!ii  i  iv  ratinft  elei  tri ; 
motors  for  the  driving  of  printing  machinery  of  all  kinds,  infonn*. 
lion  regarding  this  system  caiafaaelttaiiMdfioaifliiUameiitllaiuiMii, 
Westminster,  S.W. 

The  .SiurtcTout  EngiiiceitiiL-  i  j.  Ltd.)  bavennumd  fniBt  75  to 
147,  yiieen  Victoria-^lrii-t,  I.^mii  'ii.  K.<„'. 

Ml'?  r<.  l'..-'i»i  rt,  Li;  . ill  V  \  (Jn.  [ls:i:>i  (Lid.)  inform  us  that  their 
Loitii.>u  oliiccs  arc  iiuw  on  tin-  NnUuoal  Telephone  Co.'-  nvsttui, 
No.  21i7  t  JerrarxL  

Plant  for  Sals. — U^eds  Corporation  invite  tenilers  for  the  purchase 
of  plant  at  present  in  use  in  connection  with  their  *y*lem  ot  elt  otric 
tramways.  Further  ynrticulars  aro  .set  out  in  an  advertinenient. 
The  plant,  which  is  in  c-M'elluut  condition,  o.aii  \y.  inspected  on 
applii  ution  to  the  engineer-iii-charge  at  the  Ciiijwir.itiMn  ^csieritiii^ 
tuition.  The  •  onsultins  eiiKiiifi  na  (Mc'^^rs.  Ilopkinsuii  .u  1  I'.ili  <iti, 
2(3,  Victoria-street,  London,  ti.  W.,  will  supply  additional  intunii  iLioii ; 
asd  tandera  (addiaued  to  Tkammm  CDDinittce)  abonld  ba  eent  te 
tovK  derk^  olBce,  To^  Hall,  Leeds. 

Lead*  Lighting  committee  invite  tenders  lor  the  pnrcliose  of  rvipe- 
drivcB  elactric  gecemting  plant  about  to  be  replac«:d  by  plant  of 
larger  capicity.  Particulars  arc  given  in  an  advertiseitii,-nl,  and 
conditions,  iScc,  may  ba  obtiiinc<l  from  the  manager  of  the  Electric 
Lighting  Department  (Mr.  II.  Dickinson),  I,  Whitehall-road,  Letd«. 
Tenders,  addreewd  to  town  clerk  (Mr.  W.  J.  .Iceve-),  by  Nov.  IK. 

Tlie  \\\,st  Ham  Coq)orati<jn  have  fur  sale  two  24  n  h  f,  Cr^y^Xvy 
gaa  engines.  I'articalun  from  borongh  eleclri>;al  engiuvi  r  iM  i  _  K. 
liock),Jill«ctricttyStatiou,AblMij Mills, West  lliuu.  .S«eailvertiscnicut. 
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Oorwction.— In  the  note  mUitih  iip]-,'  ir.'i  in  our  la»L  int'm  ou 
the  new  continuouo-enrreDt  tMnsf.  i  inf  r  m  umfacturpJ  bv  Mmrs. 
I  sea  thai  &  Co.  it  wa*  «t«t«(i  that  the  trnniiformer  delivi-r 
SOtmpam  «t  4  volti^wlitii  mqmlicd  witli  ImU  nn  .iin|<:?re  at  so  voh«. 
TUt  uXtu  Agun  BhiMiM  !wv«  Mm  SOQ.  The  primary  volui;;e  m«r 
I*  KNMSO  nll%  ftHOtdiiw  to  tin  aitMlt  for  vhick  tba  iutrunwBt 
{•iBtemM. 

"Henlsy'a  "  Cables— We  luvc  rcctixvl  from  Nfewr*.  W.  T. 
llonleyV  Teloffrapli  Wotkn  Co.  ft  book  civin^;  »n  acc^mnt  ol  x^tii'^  of 
the  work  carried  out  at  thii  txlcnsivo  North  VVwjUi.  h  wnrk<  uf  the 
company  during;  the  p»«t  50  ycun*.  Thu  hi»1or_v  of  llii;-«e  work*  com 
tnencc!!  with  thf  bejiinnin^'  nf  .-iil  m  ifiti-"  tdi  _-rii]'V  ftit  rpn^e, ami  up 
to  18*2  were  Jevoti'  i  -i.ui  l  .  1ii-;m-;v  t  ■  il.  -  i-  n-::  ;i  'ion  of  iiili- 
mariuf  ItK-graph  cablps  ,111  1  utnli-i  cr,jin»il  le«<'xr4j»b  liiu-.  A  li«t  is 
given  of  u  large  immUer  <•(  i  ii  li'-i  liimed  out  at  ■ :  •  -e  w  rk^,  tlia 
««rlie«t  uf  aoy  importance  li«iog  that  laid  between  Atisiriilia  and 
Tmbimu*  ia  Ufi&  Ratevncs  ia  wmA*  to  tha  anbrawioe  «n«l 
Idegnph  ccUe  contrarta  exaeuled  br  tha  eompaov  frotn  IMO 
to  ISfUl.  After  ihc  year  I "■82  Henfcy's  <'jmpany  i^xt.-mlrd  it.< 
aphcre  of  operation*  1o  ttlephoni',  electric  liglit  ami  ciTtrii:  power 
work,  and  a  long  lifit  of  «upply  undertnkin^M  (Iii:ht  and  power),  to 
which  cables  have  been  supplied  i«  L'iveii.  Th<>  work',  which 
20  year  uyo  employed  aW«tit  \i  >i  haniln,  iujw  find  work  for  oT«r  I.OXi, 
nltoKclhcr  apiii  from  a  lar(;e  .italf  employed  outride  the  work;  nl 
Loiiu*  i»»<l  ubroad.     Severil  excellent  phatographa  a'.compiiiy  the 

te>t 

■WeatinghoHSS  Plant  —f^ircilir  No.  1,033,  i*iue<l  by  the  I!ritL«h 

W( -tiiigli.  iii-r  (  "  ■  , 'li'i!<  w  ,th  ilir.jc;-  iirroiii  ■■ri;iii  '.|ype  |?encnit'>P<. 

_  Exports  of  Electrical  Apparatus  and  Mftterial.  Thel<dlowin>> 
lilt  girn  oiKcial  part icuUrii  of  the  e>p'>rt'<  of  lirit).'<h  maniifiictured 
•leetrieal  apparatus  and  inateriiil  (including  tel^apU  and  telephone 
win  and  material,  Vat  not  m  l  i  liii>  etectneal  iiutnuncnta  or 
nachineis  whtehara  not  Kepars-.*  ly  ;  i  .  ttied)  from  Oct  2tlo  0«t  SD, 
with  the  port*  of  destination  : — 

Afrir,,  Cajie  Ti.Rsn,  £502;  DurUn,  £188  finiludina  £87  l*lr«p-*i.h 
material].  .^ryrn<irin~  I!u«n4>i  Ayrc,  £150  (UleKntpli  m*tVn*IU  .i'lstr  J 
xAia  AdeUidf,  £2.087 ;  Jlri-hans,  £6J ;  LvttlcloD,  1:44 ;  Melhnum*, 
£883  ;  Sydney,  £1,748.  /Wyium— (>«t«n<l,  £17.  Hr^:U—\lia  Janeiro, 
£306  lincltKlioK  £185  tel«n«ph  inaierwl).  (Vy/<M»— Gblimlw»  £518. 
CAo.t-.Shani.Ojai,  £2,305  {ineTadmi;  £2.030  teteKraph  cabUt.  l}nmmrk  - 
C<)penha«eu,  £ii  (including  £17  lolegrniih  wirv/.  <7fTTKrtUY  — HRm*>ur>;, 
£300  (t«le«n»ph  matnria];.    (iihi-alt  ir.  £.ili. 

Bomfa^,  ±H  i  CalcuUm  £8C4 :  .M>tdrt«.  £100  :tc1eKr«|>b  rn^torUI). 
JfataO)  4163k  A'army— ChriotUni.-i.  £44  tc]etrr*|<h  iii%1erii!:.  R«uii~ 
Ulna,  iBIWL  lUmitt  .S^</.'«i/>ir>-SineH|»)rc  £474  (iiiduiliog  X147  Uli-' 
frraph  cable).  .'^■Mm-Uothenbura,  £35  (including  £16  talagraph  wirai 
Stockitdm,  £66  (telegraph  mileriall.  ToU)  £10.804,  a^wnt  £14,4M  in 
tha  CMTHpPodiag  waak  iaal  ;«*r  (Out.  2&  to  Oct.  31). 


COMPANIES'  MEEnyCS  AND  REPORTS. 
TIm  Weatent  TUigimph  Go.  (Eitd.). 

1'he  liity-fourtli  a^lilllry  k-'^naal  macUog  ot  itia  aharefanlden  of  tbi< 
(°  >iupany  iiM  h«ld  on  Tuc'-Uy  at  WingtNiMr  Hoaaa,  Old  llnjal>all«et, 

Mr.  W.      A's!5H»  '  .  'u  -'le  clulr. 

Tl.'  sij'i'.i 'I  vi:v  v|r.  B.  Stair  Hadam)  haWng  taad  the  tiaOco 

orMkreuiuK  tli*  m«(ing, 
Tke  CHAIRMAN  aaU:  OaaUeatn.wa  are  iwattr  iMub  iti  tbe  aan* 

paiitloN,  aa\f  noraaoy  a«  that  we  hare  Iwd  to  rvnert  to  you  for  tbe  U«rt 
ur  ibivc  f^euer^l  iii!«tirig«  —  tliat  ix,  that  the  ereti  cxmrjtft  4>f  oui 
prosperity  ap|iears  In  be  oiatinurMi.  and  that  ciit^umfLaaiciM  haire  oiily  gi'iie 
t4i  C4Hi6rni  llw!  wisdom  of  thn  (irr7irt^»'mP7itlH  we  mule  tit  V*rifn'  t':t^  1 
i>>inp«nieii  together.  Tlio  i  iint  v.  ik  .n::  it  the  <!r>i«ii»iii  >  li.,<  [.r  .-.i'l  r.i 
be  moro  ftdvaotugcnw  and  ««(i»f»ct'>rT  th«i  Ibc  «e|»»r.»ttr  workiiiK 
of  tbe  two  nadarteUnin  used  to  bok  i  will  j«nt  touch,  firtt  of  ail, 
upon  the  rwiipl*.  wHieb  is  the  u>ttal  nurse  we  purmie.  For  tbe 
iir^t  timf?.  1  »Uould  nay,  tb7  ar^nunU  for  tbe  K\If-y*».ir  1  "r^iin  t'"* 
rtfeeijk'K  \n  \  the  rxjjrn^jB  of  thr-  united  •<y*tcn),  ai-t  wn^^  3  >  1 
[M-t«nH  are  male  Ibey  ar*  wnlc  wiLb  the  t'it»l»  of  the  t»" 
sy«'>eins  workei)  itil.v  tbe praaaatawoaiitu,  1  o'Jttht  t.>  p™f*>^c  my  rcniirka 
by  atating  ibat  it  hw  been  awork  of  wry  Krmi  ditti  Milty  t>  (:ot  all  thaM 
liitallW  Ra4y  *'"'  tbiK  meetine  in  Uctnt/«r.  \V>  have  htd  the  WMUra 
awl  BiaaiBao  li'piidnCioD  going  on,  and  n»  tuiva  ha-I  «]1  the  arraage- 
meo  consequent  upun  the  c>:iii9<j!U)alii>o  of  tbe  intercity  of  tbe  \wj 
onipaniee  and  of  the  working  «ir»ng<'nieiit4  neceMair  to  be  mikde  uwiuf;  tn 
our  having  one  undartaking  instead  of  two  (o  provide  fur.  Tliweiure  it 
in*  bean  ntbir  a  mktogit  enr  aeamoia  xeady,  I  nai  new  fatd  the 
fl^inea.  The  income  for  tbe  hair-yaar  ended  Jime  lO,  190O,  Inelndiag 
dividends  from  othT  tcle;!rjpb  f"Ui|ttnie«,  am )iiiit<.- 1  to  £2iW,4J.5 ;  for 
llie  I'rerioua  batf  yiar  il  Wii.'i  £226,217.  Tlii«  -ibuwii  a  net  increoiie 
of  £4.2ia  Thi\t,  lioweiei  ,  baldly  nlaltd,  wouUl  be  r.ither  rn>«le.iihng, 
bei-.nUMe,  s«  a  fact,  tbt?  itioiiiiie  d<TivL'«l  from  mr-v^a^p^  an«l  n!gi«trut  iooa,  iVr-, 
aiiuniDteil  to  uii  iiicmuia  nf  £17,374,  the  dil!erenr.::  brtwern  ihesu  two 
•Utiii  beln/{  ixi-ixicined  by  tiic  aimunlt  of  cliridi-ml*  we  raOMTed 
from  other  cuinimniei,  which  vary.  n>  I  Imve  preriixinly  luul  to  tril  ths 
^hftr*i'b  ^b-r-:.  from  hiilf-y&kr  to  ludf-yew.  VbtMi,  if  we  rnmparo  our 
nvi'iuj.  -  v.nb  tbo  June  hstf  year— that  is  to  «»y,  uit:i  10  .  i 
r«>ix>nding  half  yaar — oioittiug  tfaa  tjiHMtwa  «(  dividcDd*,  we  had  a  net 
I M  aoBM  fiM^QOOL  OoMiyieBlly.rBn  eaoy  we  aire  iimgnaalng  in  a 


very  wliiifi'lury  BaoiMr  iuieeil  in  our  tnajDM  ;  and  I  mty  add  Uiat  up  txa 

tbeprvtent  tioM^intlMeiniantlMM-year.  tlwfetaBaaapiemiN  teb*  aeaanw 
enci>urx;inK  than  llieae  I  hk*e  Just  ettumerateil.  I  tbarefore  tbink.  aa  far 

a<  wc  ijiu  ■««,  that  lb-re  U  eyrry  csuie  f^ir  tulinfikirtion.  Tin  H(>so«<"»  '^•^ 
luitxipl'itiioR.  Tne  t'ltal  ei|>enditure  for  the  hsif  vear  was  £i30,OI>3.a;i  1  tint 
for  ihe  ].revMU«  haif  year  w»i  £71.0>3— I  omit  olj  luiurei— ^huwiog  aa 
irK  reiss  of  £9,003;  but  there  ««rain,  1  »mpl«n«Nl  to«rty,lb«t  duet  not  look 
rery  f.>rioi<U''l»  when  it  i*  ex.kmined.  The  iqcreaM!  is  chiefly  ilue  to 
expenditure  falling  upjii  the  ouneiit  yfar  whi.-h  i"  n  >i  <>f  *  permanent 
L•ll.^r»^!e^  IVr  iuttincp,  the  toiiipsiiy's  »liip  "  NKHwrnsn  '  hu  been  hornau 
tVe  rejA'iited  to  ynu  tint  slie  wm  c<uiiini;  linn?,  aad  »h»  liat  b>eii  home, 
.itid  i«  going  out  *g«in  at  an  <srly  •i<''.  the  |>iirpo«e  ot  briui;iiig 
her  here  being  for  repairs  and  oaruiia  altaratiiiu  is  bsr  maeittaery. 
which  we  beBefe  will  lamlt  ie  move  eeanomioal  waiUaii.  Tbe  eJdItiea 
ill  rrffttra  of  eaUei  aacouat  eoanaa  to  £3.000,  iba  Condon  wpeiiaae 
are  the  same,  aalaries  and  ws^ei  and  trareliiug  ei|>ensei  offer  nHliin^ 
to  remark  upon  ;  theiv  ii  an  aiUili-m  uf  £300  in  the  Utt«r.  We 
lukd  to  eiptnd  soroethin.'  v.  1  »  junt  ol  clerlriuil  -tore*  -K  '  .  f  r  wnrVin^ 
tbe  new  i-n'-'les  ;  tboi  . -mv  .  int  £2,.S00,  Tint  iM:.:oiiiil- I-t  £ x'.jn.  Trioa 
w**  bad  Ut  esocuta  cnn«a<lr*r*Oie  repur.  a*,  f^tmc  Ax  of  '>:ir  statiotii  a*,  a  co«t 
of  "omelltiwlike  £1,400.  Tlie  dirsrtor*'  rsnunrratioD  for  the  luUf -yaar  n 
£600  more  Oiaa  for  tlw  prvrino*  h»lf  yenr  ;  and  pmision  and  staff  a^auraoce 
fund*  amount  t<' VI  lO' rsase  of  £b^>,  Tttcro  are  aJ«i  several  increones  and 
•le^TeAJH1  of  a  minor char*i-:ter  :  but  three  are.  pra^:ical1y,  I  think,  alt  tiiat,  I 
aecil  draw  your  aUeutiou  to.  lljt  theiv  lou  aoe  mm  than  £3.030 
accounted  for  ovt  of  this  total  iocraaas  of  £9,0001,  so  tbtt  tber*  is  praotioally 
very  little  to  think aboat.  After ptymant  M  £1 1.033 for  dobentura  Intereag 
and  ainkijiii  foad,  and  prDTiding  lor  the  (laymeul  of  income-tax,  there  i*  a 
credit  l-tiaoea  on  tbo  fealf-yetr's  bu>ine«i  of  £135,613.  To  this  i«  a<M«d 
£6,791.  ttie  biilaiice  I'rougtit  furwur.l  fp>ia  June,  making  togelh^ 
£142.41}}.  We  have  tu  lieduct  from  Ibin  £'jbl  fur  expeiiaeo  on  the  issue  of 
debenture  *t<Kik,  a*  weji  at  the  interim  diridewl  for  the  M  usb  ^oarusr, 

ama««tit«t»I91J«ai,)ae»ta(«babnoao(  £tiai,66«k  AnertnnCerrins 
£M,O0Otf>tb*  NHerve  fttBd,*  halMMeaf  £60,664  b  loft.  Tbe  BuardreoMnmeod 

ihn  lukyinruL  uf  a  final  diviilend  uf  3*.  [>iT  iiKsre,  mskiuK*.  with  the  interim 
*iivi,lrii.!F*,  6  per  rcril.  f<ic  tli^  J  ear,  and  aK:i  tbe  |Mty:nBiiL  of  a  bjnm  of  2c 
per  »h»rr,  l"ith  froe  of  int  iTne  tax,  whi.h  together  will  aiiiJunt  to 
£51.»2.  10«,  leaving  a  lulan.-e  uf  £H  !j7l  t.i  b<-  rvne.1  f;n-v>*nl.  1  think 
will  agree  with  roe  tliat  the  operations  <>f  the  half-year  have  hsd 
a  very  nati-fiw-tory  r<-«ult.  Thorn  i"  »  Urge  aoiKunt  put  to  tbe  reaej-To 
fund,  bit,  ai  you  all  know,  we  are  nikking  Isrge  deinwds  00  tbe 
reserve  fund,  au'i  we  are  fortunate  in  o'jr  Uafflc  receipts,  v.-tA  -h 
eoable  us  to  rtinfori'^  the  re»rrc  fund  that  <vc  hipo  to  somp!"  !"  •  ii 
line  of  uew  caliifi  without  imptiH'ing  very  giKitly  upon  ihst  fund.  We  are 
putties  all  that  we  etB)  at  pralent  um\  and  11  ^uaidiMe  e(  your  iatereiia, 
to  tbe  raaBTWi  fund,  ae  that  we  m\r  k<^p  it  up  as  far  as  ire  pouibly  can. 
1':iere  hui  b>eo  at  prt«<«nl.  y'>u  will  obaern>.  no  io'.Tex^e  in  the  Khare'  kpital 
(oioc^uuut  'A  tbeli-h  iiigof  tbese  uewcabte*.  our  futi  Ueiitblii)^  us  to  gj  oij  to 
their  ci.-uipV*lii'n  -1:;  t,  llie  la-*'  t«l^-Li^ol  hsi  genu?  <tut  ;  and  we  shxll  have 
U:il  (l  iwn  ah.  .-•  I  l.-r,  1  r  the  l'i!ii«'r  a ■!•  immo  Utioa  of  tSnuHian  and  other 
interest  in  Siutli  Auierim  1.276  knott,  1,4,^1  kiioLa,  and  1,219  knuto,  mxking 
a  total  of  ifiSi  knot*.  With  that  hi»i  cu-go  tin  ship  aailad  on 
Octobor  28.  Now,  tbasa  ea!>l««  Hr«  of  the  very  liMt  and  miat  m  Miera 
0  )n"tiuotion,  and  they  an-  .  ilruUfxl  to  give  a  high  spsed  and  to  provi  lu 
direct  circuits,  which  will  traii*niit  >  larger  numlivr  of  uie^ixges  than  iHi 
ordinary  ctrciiitj*  we  hnl  M:,rf.  We  -bill,  '>f  cjurse,  Inve  to  draw  np^n 
the  re*r»e  fund  to  tl.c  cii  ji  il  i'  :»  necew^iry  for  this^  The  o  a.  "  Ni>rao- 
Kuu"  i*  e»pecte-l  to  gu  uuL  very  bjou — certainly.  I  sb  iuld  hops,  Iwfore 
Corutmaa  Tbe  elTect  of  tlut  will  U?  that  when  the  '  N  r  -ciii  .n  "  is  on 
the  station  tb  ise  larger  expenses  which  we  hare  had  <  •  m  L:r  n  account 
of  the  hiring  ^d  shi|M  to  repltce  tbe  "  Xnrseman  "  duriii):;  h-i  ,1  >■  -ii  ■*  will 
ceoiie,  and y^ior  outlay  will  go  back  tu  yi>ur mirninl  expentlit  lir-  '  -bipi-irsg 
purpoaoa,  I  now  move  Uiat  tba  repurt  and  »'»i«ut»  be  adopted,  and  that 
the  diTidenda  aad  bemia  OMiete  «»t  eat  be  Mininvel 
Kb.  FRCDERrCK  TOl'LII  teeonM  the  motioa 

Tbe  CM  AIKM.VN,  in  snswrr  to  Nfr.  Oc.rge  Eiiiii*  and  Mr.  Ritts,  stated 
tltab  it  would  l"«  nece»sary  to  a  certain  ext/riit  to  ilraw  uj-hi  tJie  re«»rv« 
fuiil  t")  pay  f  vr  the  new  cables.  In  r^a^ni  to  the  share*,  respecting  tho 
i!-iii  -f  wh-  ;i  Ml,  llett*  lukl  asked  a  jueation.  tber  were  simply  shsrea 
that  hsm  bMjii  all.rtteil  to  the  sbsrebold'.  re  uf  the  Wtetera  and  Unvziliaa 
Teie^iph  t' J.  ill  exchange  fur  their  shares. 

Tbe  renijluuoti  u,v>  th"!!  uuaniniuudy  adoptld,  and  Mwrs,  P^totlt^ 
n«T«r,UriSltha  A  Co.,  and  Me>-r<.  (ime,  .l.i:kmia^  jeSinyaand  Welle  were 
iftoriTtftil*  re-elaoted  anditota  for  Mie  emuingyw. 

Aa  eslteordiaary  general  meeting  waa  bald  aubsetiamtlr  to  consider 
a  roaolutioD  for  siddiog  to  clause  110  of  the  Artislte  of  AMociaUun 
tlw  following  worda:  "Useiy  p«t>  proaent  end  Intun  Diractnr  win 
baa  been  or  i«  or  shall  booooia  a  Uireilor  of  aoy  odiar  Company  as  the 

nominee  of  thi^  Coiiij-^ny  may.  in  addition  to  any  remuneration  received 
by  him  under  the  pieceding  p;  jvi*i-iiiM>f  this  arti  -Ie.  also  retain  for  his 
own  benetii  any  romuueration  to  which  ha  has  be:f.>Qio  or  miy  hena'tar 
beenme  entitled  Bi  a  nirccior  ol  euoli  ether  Cemi^itfi  whetfaar  He  4|Wli- 
fieMloa  for  ineh  IMnetoMbip  altall  or  ihall  not  lie  Mid  bjf  Um  in  treat 
fio-  thi<  Cumpaiiy." 

Tbi!  CH  AIUM  .W  :  Thi«  it  tilmply  nn  en^Ming  re^Oution,  and  it  is  in 
ininiuaiiL-e  ol  the  viewi»  and  the  ]>  »bcy  rci?i»ntly  enuii"ia*oil-*namely,  at  our 
ineetuig  in  lljlolier,  IS'rfX  Tlir  Uivrr  I'Ute  lini>  tlia',  we  tell  you  in  our 
rep  irl  we  have  uciiuire^l  an  interest  in  is  one  cjnnecting  L'ritguxy 
with  .Argentina,  and  il  Hnks  up  Ihe  ini;kirtaut  hnes  to  the  FaciBa 
—  that  is  10  .ay,  to  the  We  t  c-jos'  of  S.>ulb  America— wftb  tbe 
f  ttr--  1'impiny  to  anil  t'li-  u^l.  llri_-il      Tin'-  ^ui^  ii  «  very 

iiao,     -.Uii      it     ill?    '■■■r;i    ■■lilliLil  )     v., 1,y     ,1-1  ii,il?p?lrlcut 

compikDy,  with  i)e|iirat«  unioteiitnoe,  sepu-Jte  atalfs  with  its  own 

tarii!^  end  with  iM  own  rule*  and  wgnlawena— wwMng  M  a 
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loQil  Hetion,  with  itn  own  iodcpcndent  tranamiuton*,  fait  {ntarpoced, 
tf,  to  ^T-,  In  uur  thn  ii^'V:  crjue'  ti.iiin.  Ttlia,  of  counr,  wm  mtnifntly 
iloin:ii5tjial  i  j  t)ie  t<^[i';.T\i  li  .-<-rvii.-,  mi  l  la  the  iiiteri£?r^  of  liirMl  and 
»pmiy  c'uiuinuntcallnn,  huiao((me(wii  inuiafEemeDt,  ka<l  (fae  furtbenoee 
of  the  (Hiblic  inlereiiu,  it  crrtwnly  callwl  for  imprumnent  and  •ller«ti»a. 
Id  fact,  it  »M  «  re|>r(itir>n  on  »  sm*ll  Kale  of  the  iatolerklite  tvU*  lliitc 
mcmVtd  before  t  Iw  ettahliahmmt  of  thp  IntvmntinnAl  Telegmpli  <  "oiirenlinn, 
Whni  all  Stat«  liiuw  workol  within  limited  confinea  — tiainci}',  in  llietr  own 
lerritoriMonly — luu]  their  own  apecial  ruli"  wrri*^  r»gtil«fi»iTi«,  AT]i!t\nlT(. 
Thii  obetructire  condition  of  thin^  wa^  •  ii)y  f  rcuDim  d  i  v  i\.>-  lV:cK;r-<iih 
CoonotioD,  wkioh  oombiiied  and  aitimilatcd  the  rules  mm  rPKnl*tiooe  of 
th*  diflBwt  iMm,  adopted  eammoB  locieal  buee  for  radMMd  UriSa. 
and  bitmdaMd  fliat  piwdcM  beaa— ii  hm  tmiMd  cmt  to  to— «f 
direct  te1egTa|ili!c  uouimualcalum  between  cummon  centre*  and  capltalii 
ul  distant  onuntriee.  Tlie  Coorenlion  awept  away  for  thia  purpoea  the 
gec^craphical  bouDiUrie*  which  r-aiatod  before.  T1iL>  is  practically  the 
3jnlicy  we  have  l«cn  poreuing  with  the  Weatem  and  Brauliao  Telegraph 
Co.,  tad  which  we  are  now  punuiog  with  the  RiT«r  Plate  Company, 
Mly  «n  tova  gone  a  »tep  further,  and  have  actually  MW  ilM«rp«*tod 
III*  Bnualiio  Submarine  and  the  V\>«tr.iTi  »nd  Ihizilian  OBdHlaliinge  into 
on*  cnmptny  :  In  fn/jt.  by  a  i-..[iiii|p;(-  miinlgRnutiMii.    Wo  liej^,  a»  yon 

c>>aipaDy  alive,  with  a  eeiiarate  managmiMat,  but  nod«'  one  control, 
1Mb  m  mmm  niili  with  Im  FlaliMi  ""■■■f'ji  mVA  it  ii  proposed  to 
•xtcml  idmUetUy  and  imiitdlatelf  to  Ab  Rlwr  HaU  Company,  and 
erentually,  perhape,  to  other  uudertAlunga  {io  fact,  thia  ia  a  peirt  of 
what  I  inay  call  a  general  meaaure,  although  that  general  measure  ia 
n'»t  ripe  t<i  <l;iy,  an'T  innni  l  V  i1o3cril;*fl  to-.^sy'i,  no  thut  ws  pfi&ll 
obtain  ailiipai!i[y  hnd  uni'.v  r-f  :iiami^'*-'iijt:til,  »nJ  ullil-iitoly  t-ii^^lwl 
to  aatimilate  the  concern.  Thia  Itiver  I'Ute  h^umoM  U  a  BtUitil  illtiii-. 
Tha  aNMuM  w*  for  it  ia  atoat  £66,000,  and  upon  that  £66,000 
there  U  »  very  aaemnt  return ;  in  nthnr  word*,  we  are  makiog  an 
armn^mrnt  that  will  pay.  W*?  nrr  n^-trvrnins;  !mp^r?rint  oIJl'-.  Lh  'ity  i",  ;n 
itii  t-liui^  iif  improTcd  wurkinc,  fl'  w*'  i^t  ati  ur.n^'  a  rfiiiuut^ni'tvc  invw-t- 
ment  fnr  our  capital  and,  we  tbink,  atTording  a  ver;-  good  at«p  onwarda  in 
laniect  of  futuie  movemente.   I  now  move  the  mntutiea. 

Mr.  J.  DKNltsON  rSKDKlt  aeo«>ded  the  motiso. 

TtoCHAimuy,  III  trnmtt  to  qBartioii%  alatol  tliat  li  ma  pmaaad 
•vwtaaNy  to  awdgtmato  tto  IHmr  Mato  Ounpaof  villi  tlia  Weatara 

Company. 

Tli^*  rpMolulina  WO-*  rani**'!  ui.ivit:iD'iU*lv. 

Mr.  (i.  DANNATT  proposal  a  Tote  of  thank*  to  the  Cbsinnaa  and 
JMnetom  Itr  Ihiir  aUa  aad  aatidaatoiy  tMunaiMl  •(  tto  Comam't 
•Airi. 

Hie  nwolution  waa  oarried  uuanimoualy. 

Tlic  CHAIRMAN'  cordially  acknowledged  the  vote,  and  afterwvla 
referreil  in  wann  <«ni»  Im  thi<  {nrl<>fatigaMa  aarTioa*«<  IIm  effiamsf  tbo 
Conipamy. 

The  pruccedtop  then  terminated. 


Monte  Video  Telephone  Co.  (Ltd.). 

The  annual  uieeuug  of  tht* Coupany  waa  beUlun  Wednem^ity,  ^Tr.  Kmxmk 
W.  .loNBS  (Chairman  and  ManagiDi;  Itirect4>r)  preaiding. 

The  .SKCKKT.\RV  c;Mr.  h:.  }i.  Keiaa;  md  the  notice  cal  I  im;  tUo  oiecting, 
and  tlie  report  and  arcnunt«  were  taken  fee  rcaul. 

Til*  CMAIKMAN  thon  «f>id  i  Uantbmeo,  the  rcuits  for  the  period 
under  reriew  at  our  ni'i-tn'^  wttrt  tlin  tw-t  thai  pv.t  It-jeii  l.uil 
before  you  and  we  an-  veiy  lllt■a^4^il  to  atats  tint  th  f -i  ihe  paut  year 
an  (till  baUar.  While  the  immediate  prox pacta  are  not  in  farour  of  any 
Bwk  ianwaia  al  iNHteMi  durioK  tha  pmant  jttr,  I  naj  mf  ao  far 
aarakpmniia  of  an  ImprDvedravaoua,  The  ware  dtouat  fotua  la  of 
much  greater  prumiar.  Monte  Video  is  not  a  dty  of  rapM  growth,  but  a 
•teady  iucreaae  ia  population  and  bunnea*  goes  on  and  «ees»  likely  to 
continue,  and  iti  tlji-  Mpiiiiiiri  of  msny,  a  mnch  jyrrafer  improvement  than 
ever  will  Url^^n^  vr:y  lone:  l"^  whown,  Tlin  nfivv  ytr^rt  wcrka  are  now 
belicTfd  to  l<c  sa»«r«l  and  moat  liave  an  exceedingly  farouiable  affaol 
Vfnn  lha  wboia  of  Untn^  aad  wmm  partiaulariy  up»  HiBto  Vidaa, 
WkOeitwoold  be  diilnat  to  eaUniato  with  any  degree  of  fnaiUneaa  Om 
extent  of  thl<  Ijooeru,  it  i<  b^l^«r<^  1  that  ita  i-flect  iii  Moute  Video  will  be 
very  great  indeed,  and  will  lura  uli^tt  bai  hitherto  been  conaideml  a  not 
larticularly  active  locality  into  a  Uiay  eeaport,  ei|ualliug,  if  not  Mtrpaaniog, 
any  in  South  Aiuerioa.  excepting  Kucn<>t  Ayrca.  Tlie  town  )«Mac»ac8 
OiCtaiu  advantage*  over  liuencM  Ayrv  which  ought,  and  undottbtolly  will, 
become  of  more  deciiled  moment  once  the  |iurt  worka  are  (.-ompletod. 
Beiyeod  quciili<in  it  will  then  be  one  of  the  bcit  ports  in  the  world,  poeubly 
theT»r>-  br«t  in  {mint  i  f  he.iltli  ot  li.-Aii,.:i  ami  nxtunl  faeilitie*  for  drain- 
a^.  1^  :>iu"i  rc.Tnin  tlio  iiiif  1'  It  fur  rru>.'u»T;  there  hardly  can  be 
aoulber  of  any  importance  comparatjvely,  and  from  that  port  tlie  larKe  and 
MDtliMlbr  inariiaiaK  anparu  afwiiol,  hidea,  ilieap  and  ealtia  munt  be 
OMMla,  and  the  lieary  unporla  «f  meal  naeawitiM  and  luxurieeof  life  fur  tlie 
whole  republic,  aa  tlkere  ia  ^n-tctiiiiUy  no  maiiutacturiag  In  thcoountri', 
inuat  come.  Aude  from  tlua  ai««urcil  buiiine«c<  there  nhouUl  )hi  a  great 
and  c<"iMtan(!y  Increiuiugailvantiige  iu  IruiV  with  ihr-  nyi't-r  watcra  of  the 
Piir<iLi\  uii';  I  Vuguay  rivCT«,  and  with  )'iir.ii;  i  .y  ui  l  l\.r  u  hom  portion 
of  KraziL  Al]  thia  ahuuld  be  kept  in  mind,  and  we  abould  be  pru()artd  to 
«opa  with  wliaterer  demands  tlia  pntptrti**  inanBN  io  papulation  an<l 
ImeiiMM  mty  msvt.'^  ii|Kin  m.  In  neiairliiKtliaaeooBati^coiBiiiaiMlB!;  nilli 
tlu!  balMHtr  hheet,  tlicflitit  item  in  w  hich  tliere  h  any  i-luiui^  fnnn  the  one  of 
lantyrarii'". Sundry  creditoni,"the  inereoaeof  which,  £l,.'i>S>},  la  attributable 
to  lha  parchiee  of  a  new  property  for  the  T^lon  ufllcr,  one  half  of  the 
coat  of  which  ia  atill  owiig;,  but  will  be  |iaud  during  the  coming  month. 
Dapmdation  fund  (£8,000)  remaioi  the  oioc.  Keaerve  fund  wa*  iocreaaod 
kH  fiar  by  ti,TW,  £8W  man  khaa  appMnd  )■  Um  wooubU  far  tha 


year,  thia  sum  baviri;  li'-cn  tr*nifi'TT<-d  fiiini  th"  *i:if*ant  written  oM 
account  of  bad  debts,  m  it  kul.*' jue:illy  a;,  iif  irv.l  ihm  bj^-'i  fMrtinn 
wma  an  exc«tiive  writing  ciT.    Thf  '•-■-jrvi-  -I'v.v  -■.audni.;  .-.l  ^A^  KO, 

it  ij  proponed  to  Increaae  by  £ii,iiiiO,  Tlie  final  item  un  the  side 
of  llabilitiei- profit  for  the  year  £9,269— ia  very  ntithetoiy.  Tha 
cnrreaponding  figures  for  the  precediag  f>>-jr  year*  were  ;  1896,  fiiSbIS? ; 
1897,  £6,237 ;  1698.  £6,896 ;  aod  1899,  £B.ZZ7.  It  will  b«  wwo  that  Uw 
bafiofaa  hM  been  atcadily  piugiaaaiog.  On  the  a«»ota  aide  the  ordhiBiy 
capital  ejjwn^l'.'irr"  xinvm  nn  inrm-^f  uf  tfAl  otpt  the  pn^-'iim  year, 
tlto  ato<k  nf  ni»t<:ii.-,N  aii  ruTCi'^p  ^'f  l'2fj;,  laii  i-U!:  ir\  iti-ljloni  £201. 
Under  th«  li«tdmgof  "  Invo»tment«,"ieAl  eatatein  Monte  Video  ia  ioereaiwd 
£2,91S.  We  DOW  awD,M  t{«ibald,«ar  eaatnl  aul  tha  two  <Maf  auh- 
office  propertier,  aad  an  ao  loafar  at  Uia  marBf  of  laadlmda  aad  at  tha 
riak  of  exmrbitunt  rent*  uo  tlieir  account.  Our  (ub-ofTice  properties, 
"  Psiii'  '  >:i  J  "  Cordon  "  are  believed  to  be  fairly  valued  in  the  acniUDt*, 
but  the  oeutral  proiierty,  purcliaaed  in  1892,  it  i»  tliought  mny  Ttand 
at  a  high  figure.  It  waa  under  rental,  and  the  Company  na.  f  ir  oil 
to  parchaxe,  or  rrniove,  which  would  have  lieen  diaaatroua.  The  Hoard 
V.t  ,  o  iloubt  M  to  whether  thm  ought  not  to  be  aome  wdting  off  u|iou 
X],:^  a<w>unt,  and  it  ia  iirtMided  to  have  thia  properly  re  valued  and 
writtpii  (tciwn  '..1  ",ncli  an  nmoant  m  will  fnirly  r?]>rc»ou:  iu  value.  The 
aoaouiit  wnupi,  niT  would  X-^  taVi-is  from  dcpte>-:Ati  u  fuud  and  would 
therefore  make  uo  diiler  toca  iu  the  relative  aauttiaud  liabilitiea  in  tlie  next 
baUnce  sheet.  InvoatmenU  aaide  from  real  aitaU,  ^696,  remain  at  Mat 
price,  aa  la«t  ye«r,  and  rep««MDt  marketaUa  ianiHttei  at  the  middle  price 
of  yeiiterday'a  .Suick  Rtcliaage  quotatlona  of  £10,353.  Tuntini;  t"  ]  roSk 
ami  lo*«  account  we  And  tliat  working  cxpenaea  at  Monte  VilIi  i.  inrn.vKd 
f5R1,  af  trtl.  if.ilitp  [■  an  in<rfn(»e  in  til*  nuintenaaoe  charge*  through  a 
^'ri'a'-T  luji  ihir  of  i.iii>rrilii»rB.  lx>ndoa  office  expen>e<  decreaaed 
uwinly  through  the  reduction  in  tba  number  of  UirMtuta. 
11)0  item  in  aaaeuaia  of  pranmia  yaw>  "ABOuala  wiittan  «ff 
■ubacriptiont  for  tod  dahta,  fee.,"  haa  lieni  altmlnatad  from  tha  <Iebtiiir 
-ide  of  the  proilt  and  lofs  cutit  it  ticinj;  c  in'idered  thit  "  Sub»cri[ition», 
A>^,"  on  the  credit  aid«  r-lo'ulil  An:  a:  lu  j  raluea  ratlter  than,  iw 
heretofore,  a  auu.  which  ineluiled  an  atiiuunl  not  conaideretl  cillctUble. 
In  cuntiiiuation  of  tlie  pdicy  of  the  Ittmrd  to  writa  d:iwn  the  aawt*  to 
actual  value*,  we  have  again  written  off  £300  from  aUick  of  inatcriali, 
Mnging  tliia  lt«m  on  tlie  balaiice^hert  to  what  the  Hoard  believe  ia 
now  a  thorov^ly  reliable  figure.  On  the  credit  aid*  of  the  profit 
ami  Vim  account  wo  note  the  aum  £19.456  f  r  "  !5  iliecriptiona,  Jkc,"  an 
incrraap  over  th*  previous  year  oi  i;i|13.'.<.  Thm  reault  on  balance, 
aa  before  atated,  showa  a  MxiAt  of  £9,269,  aa  agailut  SA^tSR,  or 
aeaiethiBg  more  tiian  a  u)  ^  oant>  laMaaa  «  froAt  fnr  tha 
year.  Tlie  approprlatioa  of  the  profit  and  the  tolauce  from 
llie  (ireviuua  year,  a  total  of  £11,527,  bat  received  tha  very 
careful  romiideratlon  uf  the  Ttoard.  Had  we  capital  at  cummuid 
for  ao^ic:J^'^tl^S  ex r^<?nilifurT'  in  irnpr'fvinE:;  4:i  1  e\Lellll^n^^  the  Inj-tTTcef, 
tlwre  Wt..jlil  h.l^T  \n\rx\  nn  lic#-it4il.i' 1 .1  in  r^'Jujnoii-ndniv;  a  h.ijhcr  di\i  iond 

on  the  ordinary  ibara  ;  iiut  such  a  cooree  oouitl  not  be  recommended 
witlMNit  reliable  laaw  tea  for  fuUire  eapilal  expenditure.  We  exnoot 
ten  when,  or  hnwiooo,  denandi  tat  siub  expenditure  may  bo  made  ufioil 

y<  thai  will  tar  our  efT  eU  to  the  utmtsit  cannot  loec  night 

of  ili.j  fact  iliit  iiji[injv..ii.cotji  in  telejih my  aio  likoly  to  require 
new  iuatrumeiiU,  awitchbuarda  and  other  apt'liancea,  iliat  extciwioiK 
muat  conataully  be  made,  and  that  an  underground  pUnt  i«  tu  be 
looked  forwanl  to.  Our  ordinary  capital  expeuJiture  laiil  yoxr,  it  will 
be  noticed,  amottuted  to  iC2,<W6  and  with  Uie  Uordon  ofHce  j.ropcrty 
to  over  £5,000.  It  wnuM  have  been  unwto  to  have  taken  any 
)■■  rtien  of  that  MBoont  frt^m  our  inri^itrK-Jit.*  in  urciiri^ 'lud  die  irtily 
utli'.-i  source  from  whii.li  it  lx'l^iI  Iw  u1.cti  wa.  ri^.\r:\w.  I.r.i^i'.ii;  itul  ihe 
extra  auunaot  in  the  i«iiaQ<x-r>l>««i  lu  suniiry  creditore  of  £1,300  over  laat 
jWiWhtahiawhat  we  have  «till  to  i<ay  oa  the  Ceidaa  property,  there 
nomIm  from  tto  £6,000  capital  charge  for  tto  year  eiaetly  the  aum  we 
have  carried  to  reaerve,  £3,500,  which  repreeeuts  the  caith  ei|>eaditure  for 
the  year  ou  capital  account.  I  go  into  tliia  matter  somewhat  at  length  fur 
the  Tmm^-  t-Kat.  icanf^  altarcht:lt!pr,  rht«..ly  e^aiijlnlnh'  ii'.'couiitj,  ni.v.'  li.*vo 
thought  tliAl  \vi*  vl.i-iiv  »Mu:in>;i  for  thi'  i>4c'.  yoar  oi  uvcr  d  c<'nt, 

on  the  ordinary  atiarea,  wo  recnnimeod  tiie  uaymeut  ot  only  2J  mr  cent. 
We  ill  hnow  tliat  earning  •  dmdmd  aaA  faafiag  th«  amoaat  urtaet  at 
the  and  of  Ibo  year  are  uot  fto  laiM  iMn;.  and  I  Ibink  Itot  <■«■ 
accoanta,  when  coiiaidored  with  care,  thnw  rmrhiHrely  that  your 
Direclori  have  locommeudcd  all  the  divi  li" d  nn  the  ordinary  aliarci 
tlut  the  cii'^uiiietaiicca  wornutt.  We  hope  in  time  to  pay  larger  dividend', 
but  we  aliall  not  feel  deacrving  of  ncvcro  criticiam  if  they  are  maintaiiir,! 
at  tbrir  preeciit  figure.  If  the  liu»ineM  pro^re-sej,  «a  we  hope,  and  it« 
denu>ni1i>  for  e ilenainn*  above  «nd  below  ground  aad  lor  inpWMd  plant 
wo  what  may  Im-  jU)tioi|i«t*d,  wir  ro»y  be  obliged  toaulril  ttot*eeaatimto 
<if  di'.-i.-icT.iI',  ■. T  >u-i'Cri.i  tln  in  al'. lliiT,  uulciM  we  cau  orrani^  to  wcure 
fi<»l,  .  niit-il.  I'l.e  l.usiirL-:<t  -bo»>  lha;  .•.  can  auatain  a  f  .^r  amount  of 
debentures  wiiliu^at  tt?«paiMng  upon  the  praMWt  rate  uf  dividenda,and,  ia 
fast,  it  appeara  thai  with  aueh  iMua  iMPftr  iifidnda  than  «i 
yet  tove  Men  raid  upon  the  ardlaaiT  etorai  weald  to  wamatad.  It  !« 
thought  that  before  long  the  llirectors  may  i-uirider  it  advi^ible  t<> 
exrn.'>«c  tlieir  powen  in  thia  respect  and  ofTer  a  ilv^ienture  inaue  fur  nub 
acrifition.  In  the  nicanliinf,  ivi'  .ha'l  i\M\  to  have  the  auiurance  of  llio 
aluiridi  l  lrr.  that  tlie  |k>.  ry  uf  I  ijddlu^;  ',ip  a  strong  i«ar>  ve  i<  appruved. 
With  the  addition  recommended  in  the  acoounts.  tlie  teaerve  fuud  will 
am'ittot  to  £16,600,  buitt  np  enkinlr  fieto  auiiltti  aanringib  I  new  mm 
the  ad' option  of  the  r«|iort  aod  araminta. 

The  rceolulioij  wiu  eairieil  uiuaiUHHMlf,  M  WWr*  ako  renlntloM 
apiToving  tlie  dividenda  at  tlir  rate  of  6  per  c«ltt>  on  the  prefaruuue  atid 
2^  |cr  cent,  on  tlie  oi-ditury  nbarcx. 

Tlif  retiring;  dini  tor,  Mr.  K.  W.  ,l<iiiea,  having  b>«n  re-el«>  ted,  and  the 
auditors  reaiMKHnleil,  a  vulc  uf  tbaitk>  to  (ha  churuiMi  aud  direclutt 

toradMitad  tto  praeaiMlinifc 
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Btstan  &ttMi«i«Q,  Anttralasia  aai  Odm  Mtofwph  Co 

(Ltd.). 

HMTcportof  tlMdir«ctonorthIi4'9D){MQyftir  (fi«  h^U  tn-M  JawM. 
>Ul«i  (tut  tl>»  gitxia  i«oeipu  «m'rUQt«d  Vj  £313.226.  ll'.  11<1,  agaiDht 
i;324  361.  CM.  21.  for  iti«  cun-Mpioiliui;  litU  VMr  lA  1899.  WurkioK 
i.-i(irnM!H  (ini'IuJiug  £28.260.  16t.  6tL  fur  uaitiMauicp  ol  catira)  iil'>'>rL> 
£108.b6O.  1>.  2J..aeujint  i:107,266.  lOo.  IJ.  fur  lb»  et>rr«ii|.'>0'Utif;  )«ritxl 
«t  1899,  leaviux  f2M,5t6.  16*.  Bd,  Fn.oi  thii  u  d<.;iijcli.,l  £5,630.  7i.  8?. 
for  incumv  tax.  £13,^83.  12<.  11<I.  (<ir  intc^rcnt  .iii  debdotum,  iltbenture 
at>-M:k,  atij  cx»u'.ri)iuli<m  tu  -litikini;  fuiul,  £S.CO0  f^^r  rfr^erre  in  r.inuet-lttiii 
>itth  iKc  prnpmwl  rrm^tral  of  head  oft:i!e«,  uQcl  £500  t<>war(U  tli»?  la<lUii 
Kaoiiik;  fund.  Icjivini;  fl79.'55i  V>i.  2A.  as  tlie  net  |)rufit  fur  the  liaif  T^ar. 
Two  quiTMrly  iaWrua  tliruinidt  of  11  par  ecot.  akcb,  wnuuiuinK  l<> 
MSm  iMvvtatD  |wd  fw  tkt  Uf 'Mtr,  l«wig«  4ai«,9Sft  Ite  8d ,  f mia 
whicli  Sl201wi  Wen  dwlaetml  fnr  diviMii}  an  Mir  ativa*.  and  £100,000 
lnn>f«rr«<l  to  llir^  g<-ii»Ml  n-atrv*.  Tlw)  I.aJaiice  (£16.832.  I'x.  2il-l  U 
eai'iicd  fotward. 

During  t^.'•  f  aH tt  e  ni  -  I'  l  >*laii<'C  of  SO.OCrO  i>iiarw  af  iIk' 
(.■Kmi^iDV  "  •'m-:'  c  i;  !:  i!  .->l'  ;  i  tin?  •barebuldpra  at  n  |irriiiiuai  vf 
X'3  u<r  sharo  <<>r  i.13  each),  aa<i  au  ofliciul  <{UoUti'jii  ban  time  b«vn 
oMUMd.  Tha  balaoce  of  6  [wr  oeou  Auilraltan  (•<ivrriiaiciit  Sul'xid; 
DtbantuNS  Jut  baao  paid  off  with  thr  exception  of  ledL't^uturv"  Dot  yet 
|Mne>'«ut<d  for  paytu^ut.  lutt-rent  uu  theae  cva<$ed  fruiu  July  1  U«t.  Tliv 
IIUiiili«n  of  tbe«a  16  ilvbeiiluret  art!  *et  out  id  the  rvjjort  l. 

TlM  dtt|ilki>te  cable  betwMn  Viccui  n  and  Tinaiaoia  bwa  partial!/ 
t«a«<Nd  M  »  ooat  of  £13,2i9.  Si.  7d.,  wbich  haa  b««a  <l«tiit«i  M  MMral 
rtaerve.  The  Mcetatiy  fin-  tmproTetl  i«lei;r.>i>bii.  MunoniDicAtion  •TUi  lb* 
n.>rlb  of  China  havta^  *K'UU>ni*trnteil    by  tbe  rvcent  deplorable 

i«'Cvrr«ocx  ill  that  ct'utilrjr,  (he  cot)i|xkny.  in  i:o:ijuw;ion  with  Uva  Urt>At 
Northern  Tc].  .t  i- ( Vwrn  ablo  ta  mcrt  i[itrntatioiial  rcrjuii  e- 
inanU*  hv  [itm- ;  :ii  -li.,r'  Tim'.:,.  ,  frtiSD  ihfir  ulif  kn  of  uiAleruI  ia  the 
Kar  Ks't,  c«*>Im  iwtwtco  Shan^'hai,  Clirfna,  ao«l  Taku,  w  ith  lirainh  linr« 
frMn  CiMfw  t«  Ww-bai-WM,  Tort  Arlfaar,  and  KiiogImu.  Theae  cablet 
lurn  hma  ofMaad  to  tin  |ivUu  without  'ttj  MMitiomi  charg<!  Wwa  levied 
on  traffic  rxcbaagext  between  Chiua  ;wi  Kuro)«. 

n«  report  referrs  to  the  retji^rinitioii  of  the  Mv.ijt  Hon.  the  MarijuU  i*f 
Tiraaddaie,  K.1%  o<  tbe  cbatrtnaoaiup  uf  tbe  comiwoy,  ami  to  the  tiiiKtiuii 
«f  air  JokB  WoUt  ^oj.KjCA,  W  Ul  Om  dMir. 

Cape  Electric  Tramways  (Ltd.). 

Tbi.'  direct  report  fcr  the  year  eodeJ  June  30  ttit*«  th\l  the  proBl 
luid  lo?«  1      n;:  .'ter  inovinion  f.»r  del*uture  iutete-l  »h"W8  a  tiot  baUnoe 

10  credit  of  i'Ai'M.  An.  M..  wlikh,  added  ti.  i'16,615.  6».       from  I*n 

Ctr,  IDakca  a  gfou  avaUiible  prolit  of  £80.B19.  11<.  2<l.  Tlic  Jirectoia 
TRp*i<19|^'T  'jriit.  by  two  inteiiui  dividtii'l>.  tlie  tir<t  at  the  jMte  of 
4  ]>er<«ut.  p»i<I  on  Feb,  26  ;£  16,000  .  wid  tl»e  *econdal  the  rate  of  5  per 
«!iit- oil  .\UK.  22 '£20,0:0  .  TUey  have  ;iIiio  pUted  to  credit  <.f  i  »«TVf 
i4i,000  further,  ami  hare  created  a  upecul  rvDenre,  t>>  credit  uf  nbiih  they 
haf«  plaeed  £12,000.  Hmm  Mma  a«gre«le  Objm,  tmi  tafta  balaoc« 
of  £84,819.  Ita.  2d.  atlll  t*  be  dedt  villi,  and  «ot  af  wUdk  itiey  now 
NoomnMnd  that  a  boni»  of  3  |:rr  I'ent.  ii|kiii  the  litpitol  >h'>uld  uow  be 
p^d,  which  will  aUi>rI>  £12,C00. 

Duiiue  the  twi-lve  ni  mthi>°  wnrlcini  the  <'»pc  Town  »y»tem  ba«  t-arrio) 
1 1,352,627  pai"eiiiccr<.  a^^iiMt  8.4f}3,490  piMeniiTj.  and  tlie  I'ort  Kliz.»(  «!th 
tvatetu  has  carried  2,967,420  iwuwrnjjfrn,  a^io«t  2,563,iJ5y  pi»i(UKei"s  in 
Mm  pitoKliitg  jw.  Tbe  total  of  pasMOgtra  curied  on  both  ayatenu  it 
14,3(10,047,  agmiat  11,052,749,  ao  mcrea«e  ia  the  preeaAtog  jcar  of 
3,257,298.  The  iiumbr-r  of  i.>»<iftenK«r»  e»nie»l  tluiing  the  sc.kr  was 
cvceplioiially  high,  and  exooeded  ibeir  iiiitici[iaiioii8  aa  re^^jnla  tbe 
nitturti  increase  of  tiatKo  ei.in'«quetit  on  the  great  influx  of  atraiigeri 
int"  Cape  Town,  wiiich  reaulleil  from  tbe  declaration  of  war.  It 
may,  however,  lo  i^ai-dcd  Ofi  wriaia  tlial  the  buuuer^<  of  tl>e 
cumpaoy  uoalinuea  alaadily  tu  innvute,  aod  tu  uie«l  tbii  iiu^rnue 
tbo  directom  arc  makJik^  arrait^'eiutnta  for  providiii;;  Additional  power, 
and  eularc;in^  the  power  atutioo,  and  are  also  iut-rt-'aaiiij^  the  rolling 
ntocli.  Tbo  <lc<.iiiioni»  in  Ibeno  impoiLikiit  niatliTN  Kvte  arrived  at  after 
ciiiiaideratioii  of  an  exbiiuntive  report  of  lli«  chief  cuoautting  eiwiucer  tu 
tbe  <.'om|Mtiy  Mr.  K.  Irvine),  who  wiu>«eulaMtOlb»Ciqpab7  tb«  Mud  at 
Uki'muuk  of  the  yc;ir.  Dui-ing  tbe  (wxt  year  Ibe  Baw^arltrWt  lina  liaa 
been  <r|x.'iicd,  and  lalml  a<hii<!«  inforcnexl  llicin  of  the  voinplrti  tn  uf 
tbe  line  l<j  Tainbo«"«  KliKif,  Tb«c  <;xUin'l"n»  will,  it  U  bojicd  a<M  wu 
f'idenibly  l  >  the  rel  jrua  of  tlM<  'rn>ji«i,y.    The  cxtvQfi' ii      the  do^k  giH"  » 

11  'till  under  negolialion,  .  ,  i  U,'  iio  to  i  ampM  l!ay  i«  beiiij;  rncrj^eti'  ally 
t«ji»lructed.  An  eaten -ion  i  i  .iic  tramway  ■ijeteiu  of  1' ^rt  K!i,'ihetht" 
Uuiseiruad  bai  lW>  been  aanctioued.  and  nil!  thoi  tly  bo  pr»:eeil?il  Aitb. 

TbeaetioDla  Cape  Town  entered  into  by  the  K^tetu  Telegraph  Co. 
•ninat  the  compaoy  f<v  dama^ea  of  £&0.000.  wu^  ti  ivd  before  the  juilgea 
of  the  Supreme  Court  of  ('ape  Colony  in  February  last,  and  roulted  in  ao 
DRaniiiioun  verdict  io  favour  of  your  OMupauy  by  a  full  beudt  of  jadg««. 
An  aj.patl  ha«  been  lodged  before  tlia8ii|iniDa  Court  «f  Judiaatiin  in  thii 
cvunliV,  aud  tbe  uiattcr  i*  atiJi  tub  /tMt, 


w.  B.  nxw  nREBioomni  mma  m.  (&TD.)-.^rljor cen.  c.  .s. 

HuU  liio.'ioii.  C.r>-.  pre«ided  over  tho  seoond  iinetinj;  of  thin  eimpany  on 
Tuenday.  He  Mid  Uie  reaiou  nhy  the  meetiiij;  had  Uxii  v}  lonu  d»Uyed 
wiw  due  to  the  tn.uble  iu  laakiuR  ibe  audit,  which  waf  nly  ■■••npleted  a 
»hort  tame  ninw.  The  result  of  the  trading  for  tlx'  lj  uirlis  ended 
June  30  wan  not  «o  aaliAfactory  aa  bad  been  expected,  and  tiiia  wa>«  due  to 
tiwcoDNdemhle  inrrt^ann  ill  the  (>rice  of  raw  material,  and  to  Una  rcor);aDi- 
aatioip  that  nerrxurily  followed  <>u  the  buriineeii  beitiK  talm  .OTer  by  tbe 
•  oain»ny.  W  ith  riiRiird  t"  the  rcorv;aai».ition  uf  Ihu  couijioiiy,  the  •  M  i  u 
cbar^'^to  ini'oht^d  wtre  due  to  tho  f.ict  tluil,  in  addition  bt  tbe  naini'  ■  "i 
the  uuuugera,  wbtcli  wer«  very  uearijr  tli«  wua«  at  wltMt  (be  uttdei  Uiliuii 


vif  :t  priMJte  concern— Mr.  Sykaa  and  hit  family,  who  were  employed  for 
a  iiu  mb«c  uf  ysMH  Lefoi  e  the  Louipatar  waa  made  iutu  a  puUic  iNte,  and 
draw  alariea  to  tba  •anoanl  of  £ly4M  a  jpaar,  new  dmr  a  illgbt  iocrMM 
on  ibat.  tho  anooBt  Mnf  £1,5S0,  an  farmaaa  of  £146— tltara  were  a«w  * 

burit  of  dir»et'jr<  Io  b«  g^d.  aii  l  alio  a  >ecreiar>-,  the  whole  of 
wlkich  Wa4  prcviouily  incluiled  iu  ibe  iirivaie  family  .-irr,inge<iioot. 
.\tiollier  cuijrte  the    itidupcvition    of   tlie   railway   comjunieK  to 

enter  into  arraiipement*  for  the  iotroduclion  of  Sykw"  block 
nx.teui.  Many  ottirri  bu.1  (-Beu  rvxifive*!.  tlio  executiori  of  which 
tliL*  coflfttliMiea  bail  a*Le>l  to  f><'  put  otl*  until  ntt^re  |^^>«p«^ou■  ticDea. 
Tlie  veadan  b**,  Ihcrcfurr,  entered  into  an  arranKi-inent  n  >l  \>>  receive 
Ihe  name  amount  <d  ,lividetid  It*  tl.e  >ul»rriU»l  »hartholders  uoti)  tbe 
latter  had  |«u<l  a  divUb-nd  at  the  rate  of  b  portent.    Th»t  eoiibled 

•harehouier*  tu  nt«ctv«  6  per  cut.  tlu«  year,  while  tlie  Teo'Ion  wMtkl  only 
reaiiTa  1  par  oank  TlM  p»M  lha  mx  aartha  (aco'  'u  titio*;  to  M^OSS) 
had  baoaoairieil  to  ipectal  mtnna  The  aadium  th  jugbt  thii  ilKiuld 
have  l*cn  u»ed  in  reilu^inK'  capital  acix>util,  but  the  direttoiji  were  >  K  i-*,1 
by  their  ac'licit.jr  th»t  it  w.i-  ptefeiw  -le  \->  keep  it  iu  the  form  a  )  j  '  1  i  i 
tbe  liaJauoe-^heet.  inder.,  were  coTiiini;  in  fairly  well,  but  :i  :t  -  ,  i  .  «  aa 
the  direi  ior»  ba'l  hoped.    They  had  rjrib'n  in  liaud  at  tbe  ;  tn  is  tu 

the  extent  of  £14,000.  Mr.  .Sykex  waa  now  euipiKed  in  tlie  compivtiiju 
aj>d  erection  of  what  they  belbeveil  Would  j>nrve  a  very  va«uabie  par^  of 
hii  luventioiiH.  He  referred  to  a  machine  f>'r  u<c  in  railiray  atatioiiK, 
whereby  the  number  of  leverr.  in  a  cabin  would  lie  very  materially 
reductvl.  Tliere  wai*  one  beiu^'  put  up  i-ow  in  (ilaa^iiw  in  connrwti"»Q 
with  very  lurjs*  »ofk»  they  i«<ie  carryiuii;  I'U  tlierr,  ai.<l  the  machiue, 
•bicb  oombincd  eleetricet  weritlog  with  nwchanira]  working-,  would  enatla 
an  apparatu*  of  65  terert  lo  do  the  wnrfc  at  an  apparatua  which  would 
contain,  ill  the  ordinary  mwle  of  duiliiiK  with  KiKBala  ami  paioU^aoiBa  325. 
The  ap|)arAlu«  aouUI  ihux  n>|uire  only  aUml  ana-fifth  <H  the  lat«t«  tbat 
would  otherwiiw  1*  iwi^piary,  anil  lliia,  of  courw,  if  it  proved  auccaaaful, 
which  they  h.>d  every  reiLx>n  t>i  »uppi>»«  it  would,  viould  i>o  d'lubt  l««  a 
very  valtial  lo  additiua  I"  the  >oio|iany  >  t  iKineis.  l°lier«  Ikad  baea  a  (S(«»t 
mao^  io(|airi«i  fnoi  railway  compaokw  with  regard  to  tba  |m|Mai  it  «m 
rfiakinit,  and  aa  aoon  aa  it  wa*  in  operation  which  ha  ladianad  waidd  ba 
siv  moulbx  hence— iti  valua  uould  lie  fully  tc*te.l.  Mr.  Syke»' new  iuven- 
ti  .n  nould  bei-ome  (mrt  of  the  c-jmpany  «  luael-  iu  tlie  ordinary  euurne  of 
thiiij{«.  A  ttj  iaiaottun  made  b)-  Mr.  tiy kea  uecaatahl/  caiue  to  the  OMit|iai^ 
wiitmit  chMgtk  Tha  nport  via  adoptad. 

ST  OUM  OAUJI  OOl  (UIK}— Tba  fini  aanat  maaUi«t  of  lhi>  coin- 
liany  was  held  at  St.  Hdaaa  on  Oct  3L  Tha  duimuui  (Mr.  G.  K.  Hevl- 
|)ia)KaTeaii  account  of  the  pri^reaa  made  duriu)*  the  pa^l  13  uinalh^ 
wbich  lie  a-iid  wjm  Kati«lactory  that  although  ^the  \V'arriiigton  electric 
cible  worka  bad  only  t«en  workini;  for  tl>e  paat  tix  uio^ill.i  t!  r  [,piar^  warr« 
in  a  juMilion  t'j  lecouinieO'i  a  dividend  of  6  |ierceut.  i«;  i  >ii'  r  i  i  ri,ii  y  -I  ..i  < «. 
The  proapevla  of  tlw  company  were  a<  bright  an  coui<i  be  Vi^hni,  a«  the 
wi.:k>  Were  RoiuK  nielli  and  day,  and  tike  OMIIhMiei)  jwhiibiun  of  new  plant 
wa.1  lieiDK  luUy  oct;upie<]  aa  it  was  put  dowo.    Hm  rvport  Wa*  adopted 

upariinoiwty.  aind  •  heart/  vote  of  ihuiki  to  tlw  chaimiaa  and  diraoiom 
tamiaatad  the  cn>c«edfaM. 


■WANIEA  nCPROTEKEim  AHO  TRAHWATl  CO.  A  meeting  of  thh 
r  juipaoy  WM  held  oo  Tuenlay,  when  tha  repurt  of  tha  director  -  for 
ihofatir-ycar  ttidad  June  .30  w«a  aulxntttad.  It  atatad  that  tha  tramwajv 
have  been  Worted  aleciHcally  oin^-e  JoM  90.  Tho  rapid  and  freitueut 
•rrvice  now  provi^ic  I  in  much  ap]>rociat«i|  by  tho  public,  tad  the  iraSa 
rrcyript*  »how  an  iii.T'^ve  ,jf  more  than  iter  c«nt.  o^'er  tho*e  of  laat  yettr. 
when  workini.'  by  hnro't.  ni«  Siran-cn  <  orpmitiun  had  applied  f<«r  luj 
r-rdcT  under  the  l.iclit  ll«ilwr»y»  \rX  to  conitiuct  extcnaiou«,  for  wirae  <if 
which  Uie  company  B><ui.'hl  p^iuer*  Ia»t  year,  but  did  uit  attcceed  uwing 
to  the  opivfitioQ  of  the  local  uuthoriliiK  Tha  directoia  INW taltog  i 
V)  ]<rotect  the  <  om]-any'a  interest'.  Al atatad  &I  Oltr  lait  iaMMb  tUa  < 
hai  baao  gimnted,  the  partial  having  eom  to  an  a«]aahte  MnrM||NMat 


fMBVAT  m  MJLWAt  TKUnO  XBCEfPTB. 
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■BmunML— BkBk  nU  4  per  ami.  (liam  July  10. 1900).  Priw  oT 

»ilv«r  291;<l.  per  liX.  (Oct,  31'.  l.'oiw-U  (2J  p«r  uent.;  98,',,— 98U  for 
money.  9e,',-e8U  f«r  •ocinjiU  ;  24  per  cent.  97i— 98  (Ott.  31).  Sweln 
and  ShitiTK  «.°<intiauMiin  Dm*,  No*.  13  ud  87 ;  Ticket  U*ia,  Xov.  13 
and  23  .  I'  lf  IMyii,  Vm.  M  and  W;  Mking  Shwn  Otny-vvw  Dky>, 
Not.  9  and  26. 

BKmUUn  BMnilO  VtmY  CO.  ltd.}— Hic  baU-yeu-l.v  report  pre- 
seuUd  at  the  mr«?i!ie  nn  Si-pt,  20  >Uli-l  ilia-  llie  Li. «!««••  of  the  coinpany 
ct»niiDued  to  rxini^H,  umI  ihiit  frr.^h  rMAU/mcnt  -.^rn-  UtiaK  cotiDftcted every 
week,  <u  that  the  dow  £Okv.  I'arkcr  net,  witu.'it  rm  (iu«  iit  the  eiid  of  the 
moDUi  would  b*  at  work  noB*  too  won  to  cof«  with  tlw  iiicretoed  load. 
The  ontaol  for  tba  ball-yew  was  126,000  uniu,  and  tho  revenue  f<>r  the 

■UJUUIPAL  VMK.-'The  Hoylale  and  Woat  Kirby  Cnansil  invite 
•ppMcatioi'n  tiT  a  '-ran  of  £7,C(?0  f  !■  cloetiic  lighting.  ApplicalioiM  by 
14th  inet 

HTW  ZEALAND  ELECTRICAL  BTNDICATE  i LTD.>— WarranU  for  th« 

ln'.I-yfjir'"  inUTr-t-  rin   llm  (>  ;;<i  crnL.  fir^.'.  l:>.:rt|pge  d«beutar«a,  Ku  l  (i  r 

tli«  batf-jr<*r  s  dividcud  un  Uie  7  per  eeni .  i,  uuiuUtive  preference  share*  bare 
been  potted. 


UAH  ELECTRICITY  CO.  LTD.  -Tli«  re|wrt  for  tli«  h.ilf  .vo.ir  o.uM 
JiuaeSO  waa  recently  iaaued,  aiid  recuuuueiuleJ  tbe  {aymeiit  of  a  4  ntt 
ea&t.  ditidMci  SaiWteioiy  fntmm  hM  km  mda  miag  tto  pttiad, 
I  98  mw  •uMOBitM  baving  btMt  anomMtad. 

■TOOl  EXCHAMaS  lOTICBt.— .\p!.I:Lii-irri  Ka^  beeo  made  to  the  Stock 
Exchange  Committee  to  appoiti t  a  «]>"< :  ,1  s«-.-.in£  day  in,  and  to  grant  a 
quetjiii'Vij  to  lh»  furtber  ib»ue  uf  150,£HXl  £1  alkoren  of  the  Castnrr  Krffa.tr 
Ali-iu  C'tp-  ■Lta.  '.  Mi'i  itie  i>r'llii;Lr\' Mid  7  per  emit,  euluulativi-  [irc.f'-riT.i^o 
£1  ahar«  of  the  f:Utlrolytir  Alkali  Co.  {.IM.\,  Tba  aanmitte*  baa  ajao 
ii«MMMtaallavthaMitiMrlMi»ofMilOn4l***n>><<>i>wla<iTo  £5 
prtfaNDca  iImm  of  fha  CAarnagr  Cm»  mi  SmuA  Btrtrieity  SHpitly 
CnrpvraivnkrMA.tni  11,000  fally  paid  £5  tharw  (Ko«.  1  to  11,000)  of  the 
//o>r  t'lectrn  l.ightiw)  Ok  {Ud.',,  to  be  quoted  in  the  ofKdal  HkI,  Tlio 
loot  i»  R  renewed  applicnti-r).  Thp  .i>iiiniitt«e  han  a!*"  firr1i!i/.il  the 
uiiil«Mi;ei-'-i->ned  aecuritiiM  t  i  be  .pj  lU^i  in  the  ^.llii  .nl  liat  :  — 60.000 
£iO  lulSjF-pjid  ordiiiary  «liiu«»  No*.  1  to  o0,000l.  59,987  6j«r  cent.  £10 
fully  paid  preference  aluirea  within  Naa,  X  to  MM)dl%  aMlBMOyOOO  9)  MC 
cent.  u>orl(c>«e  debenture*  of  £100  «acb  (Noib  1  laSMMM),  «I  H*  mlSU» 
Vnital  TniMioafil  (/.VW)  (V  l/Ml.). 

TEST  IHDU  AND  PANAMA  TELEOSATH  CO.  :tm>— The  profit  of  Ulb 

fonspenj"  inr  tlio  balf.vcar  euded  June  SO  Wm(t  m»uflid«i!  Ut  (truThie  t]»e 
:.Ti'fenM;L-e  ilivi.ir  lida,  tlse  dirtctora  have  tb-ci.ii-v!  iu  tlx;  mutq  reijuired 
^nini  retnrt'e,  and  ri^oomnieod  tlie  paynient  ut  tite  uaual  diTtdmiU  on  the 
cumulatire  prefereoco  ibarea  r.nd  M.  per  (bare  on  the  ordinary  ah  arm. 
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Hartriwoiriritti  ATii!  P.H^ln  ISlafl.  Supply  Or  l,  .  ,.   . 

Ho.      4^  par  tiaot.  Cjnalatlvo  Pror    . 

Dti.       -4)  pur  Ojni.  IK'h«tiru  Stuck  (r.  ,1  )   
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PARIS  EXHIBITION, 


ELECTRIC  INSTALLATION 

ON  SALE 


QONSISTING  of  Mather  &  Piatt  Multipolar  Shunt 
Wound  Dynamo  having  an  output  of  220  to 
250  volts  and  1,400  amperes  at  105  revolutions  per 
minute,  driven  by  one  of  Gallovi^ays'  600  H.P.  vertical 
compound  eng^ine,  cylinders  18in.  and  34in.,  stroke 
3ft.  Oin.,  Corliss  valves,  forced  lubrication,  ejector 
condenser,  and  centrifugal  pumps.  In  daily  operation 
at  the  Exhibition. 


FOR  FULL  DETAILS  AND  PRICE,  APPLY 

GALLOWAYS  Ltd.,  Manchester. 


OHEAP  PREPAID  ADVERTiSEMERTS 

rtlatimf  to  UnrATIOin  TAOAVr  AMO  WAITD,  HDOBUJjnOin  PUBT 
VABTID,  FOB  lAU,  ASS  FOS  IZaBAWII,  art  iiuirUd  <•  "  Tn  Blm- 
VMOUJi  "  »t  On  faOviitif  ifeial  iov  rvM ; 

Tkm  lMta  mod  itiiitr        _      ^      _       _    U.  M. 
ftr  Lim*  afitr  M. 
Worti  to  Ito  Um. 
oU  oriert  for  advtrtiimmtt  intrUd  at  tluM  rattt 
if  murUd  "  to  oeeownf,"  tkef  tnU  U  ekarjtd  fvU  uaU  raU. 


BITUATIOirS  VAOAMT  AND  WAMTID.  *a 


WANTED,  for  Colombo,  Cojion,  an  outeide  ELECTRICAL 
KNOINKKR,  tli'TMiiiclily  uti^riilKoeil  Id  th«  liifluu  u»l  ni>liitchiui<;i-  of  hl(h 
Mill  Icrw-tflOLii-ii  ttiAlni,  iK>iM  Alul  ooniiuli  iT)it4fn4,  mutt  M  *  fall7  t)ii»lifleil  eUciricUti, 
uiuDmrried,  lotl  not  Iru  Uuin  Sh  yi'-nr*  tilii.  SaUn'  "  nontb.  -  Apillr.  by  lelUr, 
iUUnK  live  •Dil  <iujliilcitl'in>.  to  Thi  Kn  HKTiHi,  UolMd  FUiilcn'  Co.  uf  C«)'k>o, 
Llil..  U.  BL  Brnei  i'lacg.  Gtli>.«chuTi:b  itmt.  E.C. 


ASSISTANT  MANAGEIi— WANTED,  by  a  Publi«hiDg 
C4i>Mi>;,>ii  AMitttnl  Uuiicrr  for  tfaa  I'oouiKrcl*!  D«|iii>li>iiinl  baring  a 
focA  koiAlnlg*  <i(  ih«  Elt'Krioal  aixl  Allied  tradri  tbriijiliauc  tii<-  tViuntr/.  A 
pood  oprolBE  lor  a  raeniMUiit  man.  — A(i|>lv,  l>ith-r,  iuUb(  aalarjr  rauulroi,  tii 
'*  AnurAMT,  cmrc  u(  ilart'a  A<lriirU»ti>ir  IXOoM,  UaliraTin  Uiwai,  AnMdtv  a'xeat, 
tinaA.  W.C.  

WANTED,  a  young  TELEPHONE  ENGINEER  (Mnglo) 
t>>  git  utir'Wi,  witb  gctid  ti^chiitral  cdacatl^o,  thonMijttily  ei[K!rleiiced  in 
liialda  and  outpldv  IvIvpliMDt-'  work,  and  capable  (i(  lakiriK  ctaaricj  m(  tbe  fitalf  Md 
woikliig  nt  a  t«lt-|il>iKir  «iubauK«  Anplr.  br  U'tlrr.  >lallr«i  a(«,  ai|Mi1»ii:t  and 
■alarj  niiMctad.— Vddrow,  B<>i  i.DI*.  WUlloc,  Bo/al  Ctobanicv,  binil>»<,  K.<  . 

DRAUGHTSMAN,  used  to  Switchboaixi  work,  mu«t  b« 
oiiart  uiii  rtllalile,  uti«  «lth  wurkaliop  exparieao*  pt*r«rnil.  — Apply,  •tatinjc 
BCc,  ciporiii»c<'  aiiil  I.  am*  raqulnd,  U.i  B-ix  Nu.  S,gl4,  Ktetrmtn  IMttri,  8aUil>ao- 
court,  tlei  t utrei  t,  li'iidOTi. 

PUPIL. — The  Engineer  of  a  large  aystem  of  Electric  Tram- 
wui  kaa  a  VACAKCV  for  %  PKBMICU  PVnU-Appljr,  a,llt<,  SUetridaa 
OUcr,  DwUlntyHXHin,  Haet  atrect,  loodoa. 

PREMIUM  PUPTT.  WANTED  by  Engineer  of  an  Electric 
Light  and  P..w.  r  Stalliw.  -  For  partlculan  apply      "  W.  C.  g."  JU«-1.  ieiait 
Office,  ^'atlabarr-cottrt,  ritwl  nLnet,  Lioduo. 


P ELECTRICAL  ENGINEER,  (Stud.In8t.E.E.)  young,  demret 
J  IMFUjVUENT  with  arm  o(  MuiufacUirioi  or  CuoauUiac  KlecUkiana.  t.. 
avperTiae  crn-tlon  and  ImiIhii  ci(  Uu-IHIime  a>i  I  iiiw.  r  plaiila  :  tereti  yean'  rarled 
wnc^lcaJ  and  cdkes*  tbairatlcal  IrAlhlni.  HiKltwt  t*(«irnc«i.— Apply,  RCPMT 
WiiTK,  «7,  Baat  lliNinMuad,  Vurlc. 


1^«LECTRIC  WIRES  and  CABLFS  — Specialist  with  o 
twenty  y<  ara'  ntmrlerice  Id  nil  braochea  of  cal>le  maunlaclnre  aa  Kngtoc^r 
HanaijcT  of  largo  cunIc  wjrka  at  bona  aivl  al>r<'.iit,  dialnii  taltallr  poaltton  In 
•xMlag  OMcmi,  ut  xrald  W  wIIUdu  t<>  deala  i,  arret  aivl  iiitia/e  oe»  ca'jle  lacbiry. 
Adilraaa.  "  SPK-  ialIsT,"  Ki..'lr».  wn  Offloa,  ««llab«ry<-<iort.  n.-et-atrMi,  L  jodun. 


vor 

and 


REUABLE  steady  BRASS  TURNER  (non-society)  good 
rlc*  haad,  iranta  )ab.   Capable  of  taklMchui^;  woitad  CooBCT'i  Lube.— 
TVKXU,  111,  Vbunoii  aU«el,  8.W. 


T'O  ELECTRICIANS.  BRASS  FINISHERS  and  OTHERS. 

J-    8«od  t«  ciroulan  of  oar  milling  irtactlnaa,  lath<H.        Sterenl  m»>d  as^md- 
haod  for  aala,  alan  aeveral  eaglDca.— Call  irx),  kooDdadltoli,  Loadua.  or  write  to 
BUTTARill*  TiKiL  Factcrt,  Ci4cba«t«r. 
For  good  KUUN  b  CAHTIN03  apply  BsiTA>au  Co.,  Cotchaatar. 


ACCUMULATOR  OHARGINO.— 0.  BL  OATHCABT 
and  00..  haTtog  plant  BMcUlly  adapted  tor  Ihla  imrpoaa,  Charge  OalU  of  all 
■Um  promptly,  thoroiiffhiy  and  cheaply.  Termi  <jo  applloatloD.  AccamDiat^ra  oil 
Sir*  for  t^mpurary  I lKMir>a,^a»peei mental  naea,  ao. — I,  l>ura«^baQdln«B,  SalialnuT- 
aqaan,  rieat^tnat,  LC.  (Talepbune  No.  te«.) 

TO  MECHANICS'  INSTITUTES,  Public  Libraries  and 
oth»r  Iinilinti..n!i  — Mfa-ri.  Hirry  Pouth  a  Co..  Ll.iilud.  10  ai>d  lt.0arr1ck- 
ttreet,  Liindati,  W  <.' .  bate  wv.ral  yuara  nam  Den  ut  Thi  Btttrieiait  and  Sttcttlcal 
R  trit  ir  to  be  glten  aray  fr«*  <  -n  appli«aUun. 


SECONDHAND 

ELECTRICAL  MACHINERY. 

Meun.  THOMPSON,  SON  h  CO.,  of  New  York,"  have 
a  LARGE  QUANTITY  of 
DYNAMOS,  MOTORS,  SWiTOHES,  ARO 
LAMPS,  ENGINES,  BOILERS,  Ao„  Ao.,  ' 

in  Stock,  of  Standard  makes,  for  Immediate  Delivery. 

COMPLETE  EQUIPMENT  FOR  ELECTRIC  LIQHTISa 

PLANTS  OR  STREET  RAILWAY  SERVICE. 
Writa  for  Otaloguo  sod  pttrticulArt  to — 

We  He  MEERIMAN,"* 


NOW  READY. 

with  Namaroua  lUutnttuDaL   Dray  tTo.  I>ap«r  Cormi,  Prl«t  2/6  aol,  poft  tn*. 

THE  THEORY  OF  COMMUTATION. 

By  C.  C.  HAWKINS.  M.A..  M.I.E.E. 

"Tni  TiiKijKT  rir  Coii>iLTAT|i>x  "  doa'a  with  ainimtttatlon 
In  the  caDtlnuciOt-eamnt  dynani'i.  and  h*>  eiMclal  relweaoe  to 
Prof.  Arnuld  and  l>r.  Ule'a  method  at  taking  into  account  the 
contact  rnlatuc*  <i(  the  copper  ur  lubon  lirtuhea  lo  ttw 
DQAthamatlcaJ  e4iaatli>n  of  the  abort-divait  oumot. 

I/JNIMJX_"TIIK  ELECTKICIAX"  rnirfTisa  k  Pubuskixo  Co.,  Ltd., 
1,  2  A  3,  .Sftliabury-cuurt,  Klwt-fttmol. 


Digitized  by  Google 


XXIV. 


T..B  KUCTBICTAK.  NOVIMBBK  *,  1900. 


Lmrge  StxtckB 
kept  tot  -  ' 
Immedlmte  - 
Delivery  -  ■ 


''Blacklegjape  » 


•»«™  "EFFICIKIT" 

PROTECTION 


of  lnaulat«d 
Wirt  Joints. 


LONDON:  Fnuioti  A  Spilsbury  SO,  Bueklersbiry,  R.C. 

Ttltgnwhk  AddrtH,  "Aonaii  LoanoRA  Talaphoai  No.  t&M  Iteak. 

GLASGOW:  The  United  Aibertes  Co.,  Ltd.,  93,  BotiiieU  Street 

Tdtgnsklc  Addna,  "  aAlAMiatias  Olamow."     Tttopboii*  Ha.  UM. 

BIRMINGHAM:  S.  Jevons,  Tbe  llnories. 

CONNOLLY  BROTHERS, 

Blaokley,  IVIAMCHESTER,  lu.. 
INSUI^TED  WIRE  and  CABLE  MAKERS. 


L**4An^B4aUl  O.  F.  QUieUE  ft  eO.,  SOI  *  SOS,  Eh»<m  RMd,  LoittfM.  M.W.  Trlr«  Addnu.'-QlBeflatoUMdoa.  "  T*lrs>ii<«< ilo. 4U  Klnr<Cra« 


Tdigrmaut 
Talaphont  No.  8361. 


THAMES 


DYNAMOS 
MOTORS 

ELEC.  DRILLS 


The  THAMES  IRONWORKS,  SHIPBUILDING  &  ENGINEERING  CO.,  Ltd., 

THAMES  ELECTBICAIi  ENGINKERING  WORKS, 

BLACKWALL,  LONDON. 
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The  ROYAL  BAR- LOCK  TYPE- 
WRITER, with  \U  writint  in  plain 
•Iffht,  constitutes  supreme  excellence 
in  Typewriters.  It  Is  the  most  perfect 
expression  of  mechanical  skill  that  ha« 
yet  been  produced  in  the  form  of  ■ 
WrlUnc  Machine. 

Pull  partlcalM  uid  N.w  Art  CtMofiw  pott  trw  oa  mppUcatloo  lo  Utt  M.JwtT'i  Typtvillir  Kakn*. 

THE  TYPEWRITER  CO.,  LTD.,  TiNlorJ.r* 


Bar-£ock" 


lllVEr,PllXMllNSCO.,L^CoiS 

§ngincers  anb  "^otl'cnnaftcrs. 
Speciality:  STEADY  RDKNIHG  ENGINES  FOR  ELECTRIC  UGHT  INSTALLATIONS. 

EnglnM  of  all  Olzas  ap  to  1  ,BDO  k.p. 


■AKiM  or 

r«rttU«       ••ml-PortaU*  MaflaM 
laml-Plzad  laftBM  kad  B«Uni. 
■orlcoaUl  ■BftBM. 
Tvttoia  ""r****  *^  Balltn. 
y>Bd«a  EaclBM,  llmid*  amd  Oonpaaad. 
rrlpla-bpaitilaa  BktIoml 
OorllM  Aad  Trip  Omx  lac^xa. 
■orlsoDtftl  WladlAf  laclBM 
All  OompTMMn. 

OompooDd  PorUblck  ■•al-rortabUla|laM 
TntloaJ  Hol>UiL(  InrUMa  ud  BoUan. 
OoimpoBad  Swnl-Plzad  bstiM  and  BoUm 
Oonpeud  HorUaahU  n»4  IngiMa. 


TIM  "BOOVOHIO"  Bolltr  li  oai  of  tb«  twi 
•t«am  (wtnton  bafoT*  Uia  pabUa  cot  gaij 
Car  aa«laa*7,  bat  for  laonoay  aad  Dan. 
Wllty  TblM  BflUar  aoaialai  parU«iilarIj 
■«o4  taatarai  aad  hlsh  qaallUaa,  ud  ia 

una   AsorriD  vnr  lauklt  rom 

OnTXAL  BLBOmO  UOKTIia  STAnOV^ 

muj,  aad  rAOTouM,  ««.,  wm  ajui 

■VOOD* 

Oanli]!,  Taaaaatitra.  "  lM«x,"Tartlaal,  Loco- 
motlT«,  ■Isaacmia,"  ttSHj,  Watar-Taba, 
■•rta*,  aad  eUiar  BaUaia, 

D.  P.  A  M.  All  lUKtn  or  aoMiUM  nua 
uiuM  ar  inn  nuuptiim. 

HU  RIVtr  HQUt  DRILLCO. 


T,tttr»,kAdttmti  ••JrAXMAM.ooLCBMSTMR.    PlinnM's  Patmt  «BMBaBlo"  StMa  Sotlar.  eoriEltS  MAM  IP  Tl  Nllb  WNUIQ  PIUSW. 

Oatalofaa  and  full  pM-tlcul»rii,  with  Fhotoa  and  Prioa.,  pcmX  (rsa  on  appllwUoD  to 

OAVEYy  PAXMAN  &  CO.,  Ld..  Engineers,  COLCHESTER. 
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OOXTBMTB  OF  THE 

71 

I  td  Bfltwitilkr  BirrHtfT  73 
t  Bltolriwl  fldoncw. 
Iqr  1.  &  rwnler 

D'Albe   »........M».«.  74 

Th*        Rccu<ndl  el  RlMtirW^ 

brUOO.  ,   75 

Prat.    Pwi7'«  PrwiiUatkl 
AMitm  t»  tha  laititBtina 

«i<BketriodXi«iiiMi*    18 

OImimIImim  m,  mi  IniiitaTCd 
OImh  Ravwltr,  for  Stiid|b||| 
III 


lag  (Im  Klltel*  TWM*. 


CURRENT  NUMBER. 

PBUKi&'iU»!«  OR  Tiunl    88 

Submarine  Cable  gpilda.  6)- 

1,  ElUia  YotiDg    89 

BsptrioieaU  oii  HerUUn  Tele- 

Kraplijr  with  a  Telaphuato 

Keceiver.    llluitnlad   93 

El«  IrU-  MoUw  Cur  TrimU    91 

locandoKnot  Lampii  tor  &lnrX 

UghtioK.  lUBatntwi    94 

n*  DoiMlll  Lmuioouii  Klec- 

M  Mttfiitar.  lUiutnittd.-. 


llmBRKUi.  oliMigiH  BTO  Blmoit  ftlmya  ftUndtii  vith  riik, 

and  iiivaiialily  give  rise  to  iiiisglTiags  when  new  ftiipointments 
ue  made,  in  ths  prau&i  readjoatoMat  of  offioialfl,  for  pnnljr 
poKtic*!  or  party  raiaong.  WasHnotbntregntUr.IbvcBii'i 

wiilidrH'n'al  from  the  Board  of  Tndc  for  the  h^glm  dnlMa 
of  the  Oome  Office.  Hu  suocesBor,  Mr.  Gerald  Balfovb, 
however,  ia  said  to  be  a  good  bnaineas  man,  and,  like  tlie  rest 
of  tttediaUagniahed  family  to  which  he  belongs,  a  znloaa  pnbUc 
servant  and  hard  worker.  At  the  Local  Oovomment  Board 
the  newpreeideDt,  Mr.  W  althk  Lono,  may  have  opportunities  of 


without  exactly  muzzling  it  as  he  did  the  catiinH  comiuuni*.}'. 
Mr.  AtiiiTicx  C1UMBBIU.AIX  aa  t  inane  ial  iSecret&ry  to  the 
TfeMWT,  it  ha  i«  lo  npnawt  Foit  OIBm  attiln  in  Um 
House  of  Commons,  will  have  a  h;iril  iaek,  following  in  tho 
wake  of  such  a  man  aa  Mr.  Hamblbv.  Aa  to  (he  Post  Utiice 
itaal^  Uw  pMlIftmaataij  obM  Emaiai  w  batan  la  lb«  Upper 
Chamber— and  Ur.  HiniKD  Beook  htm  wA  |«t  bMti  tnmi 
aflaM  tiwra. 

Tiis  Committee  appointed  by  tho  Manohoater  Corporation 
(o  anquiie  into  Um  ebaigea  nukda  wgaiort  Alderman  Hiugim- 
MTTOM  by  Ur.  8.  NcttBinnr  WlUuw,  while  folly  exonerating 
him  in  their  report  from  tbo  more  aerioua  ohargea,  stigmatise 
hia  action  in  tendering  aa  a  sulHiontractor  for  cr^neg  for 
Corporation  oontraota  aa  "altogether  impropor."    (A  long 


/rrtiu  of  the  report  will  bo  bond  in  another  column.) 
As  a  reeult,  Mr.  Hiouinbottom  has  ooli  only  resigned 
his  position  aa  Chairman  of  tho  Electricity  Committee,  bat 
has  also  declined  the  Lord  Mayoralty,  to  which  he  had  bow 
nominated,  retiring  in  fact  ultogelhcr  from  oivie  life.  In 
apite  of  hia  iodlMietion  in  the  matter  inveotigated  by  the 
Committee,  the  good  wiabet  of  tho  elMfarieal  pratnaion 
go  with  liim.  Hfi  has  rortainly  oontribiitfd  larccly  to  tbo 
signal  succesa  of  the  MancbcAtt^r  electricity  ondertakiug. 


Ik  spite  of  guard  wiroa  and  devices  wfaioli  are  ooaataotly 
being  polMited  lor  Mtowitioany  owttahfag  off  an  overhoad 
traction  wire  when  it  brealfi*  or  anothi^r  wire  comes  in  contact 
with  it,  aooideota  are  bung  oontinn&Uy  reported  owing  to  such 
OHuaa.  Id  nort  oomi  di^  «i»  of  a  alight  natato,  aiaeo  flio 
preesnre  is  limited  to  600  volta,  but  they  are  most  regrettable 
aa  likely  to  pndooa  a  aaan  similar  to  ths  bmons  ovscfaaad 
wire  scan  is  Amerioa  a  few  years  ago,  sod  to  prejadioo  tho 
pnUio  ogsiQat  the  most  practical  and  economical  form  ol 
electric  traetian.  Reconlly  accidonta  of  this  nataro  have 
occurred  in  Carlisle  and  I'lymuath  in  thia  country,  aod  great 
prominence  has  been  givan  to  Otta  tAUi  ooeund  ia  Tisnna 
last  I'Viday.  In  tlm  latter  ease  two  peoplo  eomtn;:^  into  crtti- 
tact  with  a  telephone  wire  which  had  fallen  across  tiio  trolley 
wiM  osvsmIj  bof mJ,  and  ionhta  mro  omttrtoiaod  no  to 
the  recovery  of  one  of  them.  We  think  that  traction  enginecra 
should  experiment  more  thao  tb^  do,  and  on  a  Urge  scale, 
with  ptoloBtifo  daiddMb  >bA  bo4  ooDflaofbanHlTM  moMlj  to 
those  insisted  vpoB  by  tho  Boiidof  Undo  and  tuniUur 
authoritias. 

to  ano<b«r*C4dann  im  givs  »  ohott  notioe  of  aouo 

experiiatnlj  by  M.  GiuRist  on  the  propagation  of  Ilorlxian 
waves  along  wires  and  tlirougfa  air.  They  are  ohiefly 
interesting  ia  UmI  dieir  rsBnllo  agree  very  perfectly  with 
what  might  have  been  expected  nndor  the  conditions 
impo^ied.  Of  course,  confirmatory  experiments  ia  any  not 
thoroughly  explored  departmeat  of  niflOOS  am  always 
welcome  and,  indeed,  necessary;  and  in  any  department 
such  as  this  with  which  M.  Gvakini  deala,  and  in  which  our 
experimental  knowledge  ia  yet  rather  vague  and  oncoordinated, 
such  observations  are  especially  important  Dut  these  par- 
ticular oxpcrimenta  would  have  boen  mnoh  more  valuable  bad 
M.  OuABim  taken  more  completely  into  consideration  the 
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numerical  vnlncs  of  iboso  elecirodynAinuMl  qn&ntilies,  suoh 
as  the  inductaoMS  of  the  aaeooiuj  ooil  uid  of  Uicaiagle  wire, 
wbUk  govMB  Om  bdiftvloar     Am  apipuakiu  In  toy  given 

cuso.  Tlie  tniiicientiotis  nuaotitatlvc  comparison  of  obwirii 
tions  and  calcalationa  oould  not  fail,  we  oonaider,  to  load 
to  dfaflOTBriw  of  iatportaoeelaililtfMinibniuliafwtaioe. 
And,  iti  f'tiuTut,  if  miiri.'  of  published  reaoarohea  vcre  nmlor- 
taken  rather  with  a  view  to  uoveiiing  di^paritiM  than  with 
the  aim  of  amtSj  eonfliming  wbtt  «a  «Hilj  be  feweeiB,  not 
only  w£iuM  tnui-h  labour  be  saved,  but,  beeides,  science  would 
benefit  more  appreciably.  This  appUee  not  only  to  the  work 
of  young  investigators  who,  like  V.  OirAiuin,  are  jost  feeUng 
ttuir  mj,  bn(  also  to  many  moro  abk-  and  experiencod  men 
wIm  w»  too  prone  to  make  use  of  the  expenmental  faioilities 
it  ttait  diepoeal  mUter  to  demoutato  Hieiitifle  trainni  than 
topaxmiuebinimidt. 


Eleetro-Hannonic  Society.— Major  R.  F.  Tl  f'rompton  will 
preside  at  the  concert  of  the  Electro- liar uwaio  Kooiety  on 
Friday,  November  ICtb. 

"The  Last  Signs  of  Life."— We  arr  informed  that  the 
Hons.  A.  D.  Waller,  mentioned  in  the  note  umior  this  title  in 
onr  bet  ieeneb  u  Dr.  Angtutu  D.  Waller,  F.R.S.,  who  is 
well  known  as  the  tttthor  of  "  Waller'a  Physiology,"  Ae. 

Personal. — It  is  currently  reported  thU  Mr.  11  V.  B. 
Cromptoo.Major  Commantluig  the  i.lectrical  Ktt^'inccr-i  i  i!.K.) 
Volunteers,  has  been  retained  by  the  Wnr  ( >[iice  to  draw  up  a 
aoheme  for  a  mote  extenaiTe  and  better  organised  employment 
of  traetioo  enpMi  fat  WW  fdipaMi 

Cable  Inteirapdioni.  lM*«f  iDtemipUao. 

IjOaku— C^nM   m  ....   J«IM  21,  1899 

'I'ugin'— Tuifa    Jwi.    3.  1900 

Ccant— Uaranbam  ^Mmnmm  .«•...  Fob.  20,  IHM 

Fara— Uaruiliaiu    Mar.   2, 1900 

Mlli-8LXk)o]a>-Ca{iHaitiRi   Mar.  7,1900 

SmdliMV-ManilnM   S«pt.aO,  1900 

PaFariuaribo — Oyenu*   f  >i  t.    b,  \9C'J 

New  Anglo-Dntch  Cable. — Tn  conjc-qucuce  of  the  growth 
of  teleuTftphic  corrt'spundeiice  bfltwecn  dreat  IJritain  and 
Holland,  tt  uew  juintly-owiied  cable  cocnccUng  tlio  two 
countries  has  just  b«eu  Hulimcr^BJ  Ly  the  former  admini?;- 
tration.  The  p«blo  was  manufactured  by  W.  T.  Henley  a 
Tdi'L^raph  Worka  Co.,  a  k>m,'tL  of  111-08  nauts,  and 
conuius  four  conductors.  It  dupUcates  tboBeoaoie-ZaQdvaort 
line,  oompleted  in  1884,  end  has  ban  laid  to  tiMwath  of  fhat 
section. 

Municipal  Electricsl  Association.— Wo  have  received  e  pic 
of  the  Pruo'  Jiuiji  of  the  Municipal  Kleotrical  AHoociatioa  for 
1600  and  1000,  containing  reprints  of  the  Papers  imd  at  the 
fmirtb  and  fifth  gienanl  maatiqn  kt  Boatol,  HnddenfleU,  and 
Iiaeds,  with  afaatracto  of  tha  oiaeaiaKMB,  The  wolnnuB  also 
contain  tta  Miftwtl  raporta  of  Hi*  Ceuajt  of  lha  Aaaoeiation, 
tiM  hakoaaahacta,  and  gite  an  aoaooBl  of  the  ptoeaadlDgs  at 
tha  Satngfllff  bosiness  meetings.  Copies  may  be  obtained  from 
llr.  A.  B.  Momtain,  Corporation  Klectrioity  Supply  Station, 
HDil'lcrsfifitJ,  lit  8fl.  Gd.  each. 

Maps  of  Telegraphic  Commonicatious.^It  ia  officially 
anno, meed  that  corrections  are  neCf^i.sary  to  the  laler<t  map^ 
of  telegraphic  eommonications  published  by  the  internaitouai 
Telegraph  Bureau,  Berne.  The  map  of  the  European  system, 
pnblislied  in  1898,  incorrectly  shows  two  cables  from  Prevesa 
(Corfu)  to  Vallona.  These  have  never  been  laid,  and  should 
be  erased.  The  map,  in  fonr  sheets,  of  the  extra-Kuropean 
iVBtetn,  published  in  1899,  indicates  a  land  Huh  connecting 
the  offices  of  Kotonou  (Porto-Novo)  and  Lagos.  This  does  not 
exist ;  tlio  land  lino  shown  as  oonoecting  (juetta-Lome-Kletn 
Popo  to  Wbyda  iind  Kotonou  stops  at  the  latter  station. 

Institation  of  Civil  EogiBeen. — The  dgh^-seoood  seafion 
of  UialiMtltotiMiaff  Chil  EagliMors  vaa  opviad  on  TnaB% 


last,  whan  lha  M«  praaMaBt>  Ur.  Jamaa  Manaargh,  ddiwed 
his  preaidantial  addnaa.  Tha  madab  and  pranduna  awaidtd 
last  session  having  been  daUvBNd  tottwfaapients.  a  rsontioa 
was  held  in  the  library  of  lha  InatilntiaB.  Thaeompanyiadaded 

Lord  Kelvin,  Sir  Fredcrtoli  Brarawell,  Sir  Henjainin  Baker, 
Sir  John  Wolfe  Barry,  Sir  Doi^Us  Fox,  Sir  William  Preeoc, 
Sir  Frederiflk  Afaal)  Hhr  Abuadar  Biinia.  snd  Ur.  Abiaadar 

Siemens. 

A  Cross-Channel  Elevated  Railway.— It  frequently  happens 
that  New  York  daily  papers  receive  highly  interesting  pieces 
of  news  from  England  long  before  they  have  been  publisbediD 
this  country,  bat  these  are  not  alwayn  so  exciting  as  tbe 
following  item  in  a  New  York  daily  papi>r  :  A  oartam  "  Cotiitt 
fiompio  Fieri "  ia  said  to  have  designed  an  eleetrio  orerhead 
n^waj  aoraaa  the  Bni^iah  (Aannal.  Ha  propoaaa,  oar  ooo- 
taaafoiatT  am  to  akMak  l«e  aablaa  aaioaa  tba  Sliaili  of 
Dom  and  hold  than  aloflbrBaana  of  aa^Tabaliaona.  The 
cables  are  to  support  tbe  ttf,  aDd  abo  to  aarve  as  condntlon 
for  the  current.  Captive  btHiwos  an  to  be  emi^oyed,  also,  to 
convoy  the  passengers  to  the  line  at  the  terminal  atotions. 


Royal  Society  Medals. — Among  thosi>  to  whom  the  Council 
of  th«>  Koyal  Society  have  adjudicated  medals  are  Prof. 
Maraellhi  Berthelot,  foreign  member  of  the  Royal  Soeielar.  to 
whom  tbe  Copley  Medal  »  t)  ba  anwdcd  in  bit  briimtnt 
BsniMa  to  ehemioal  aibnoa;  Prai.  Antobw  Baud  Baa^wrsl, 
who  noeivoa  the  Bomfiwd  Uadal  te  bb  diaeofariea  in  mdia- 
tion  proceeding  from  uranium  ;  and  Major  Percy  Alexander 
MacMahon,  l-'.B.S.,  the  recipient  of  a  Royal  Medal  for  the 
number  and  range  of  his  contributions  to  mathematical  sctenos. 
The  medals  will,  according  to  the  usual  custom,  be  presented  st 
the  anniversary  n;. .  tin^'  .m  Noveuilior  :!Oth,  and  tlii>  Soei'  ty's 
dinner  is  announciid  Ui  lake  ^Imv  at  iirn  \S  bitehali  Uixtm^  on 
the  evening  of  the  same  day. 

Roatgen  Sods^.— On  Thursday,  NoTsmber  Snd,  the  RVnIgW 
Society  held  fta  ifit  mtalb^  of  tbe  aesttmi,  and  Dr.  J-  B> 
Macintyn  didhrand  bb  inmuKural  address.  Ba  xavbwed  the 
progrses  that  has  been  made  m  the  design  and  oonsinutlon  of 
apparatua  and  methods  of  employing  it,  but  dealt  chiefly  '*>tb 
the  medieal  and  surgical  aspect,  i.< . ,  rather  with  results  llian 
means.  Referring  to  a  statement  made  in  one  of  the  Icsdini 
medical  journals  that  tbi>  importance  of  the  X-rays  had  been 
over  (-etimated.  Ii.'  said  that  it  wn  dilTioult  to  see  what  could 
gi\c  ns«  to  e\t:enii'  duappuinluiiiiil  uoleiu  too  high  eipocta- 
tiong  were  formal  at  tbe  beginning  of  this  now  and  progredsi** 
science.  At  tb.  cuacIuBion  of  liis  addrwA  Dr.  >r»«intyre 
announced  tli;i'  lie  had  been  pcmiittoi  In  th.  Counc;!  to  oi:ar 
a  gold  medal  for  the  best  X-ray  tube  for  practical  purposes 
submitted  to  the  Boobfy  dnztog  the  year  1901. 

Boiyal  iMtttatlon.— A  general  monthly  meeting  of  (be 
members  of  tbe  Royal  InstituUon  was  held  on  Monday,  the 

5th  inst,  Sir  .Tatnes  Crichton  Browne,  treasurer  and  we- 
president,  in  the  cbiiir.  Tbe  speeial  thanks  of  the  menb(S> 
werH  rtf.im.  d  to  I>r.  Frank  Nfc(  lean,  1  .R  8.,  for  his  donation 
o(  I'.'iO  so  the  fund  fjr  the  pnjiaution  of  experimental  research 
at  low  teuiporntr.res,  and  to  Dr.  Rudjlpli  M.jLciel  for  his  present 
of  a  broD/.e  bust  of  Sir  Humphry  Da^y.-— — Thf>  nonnal  oonrss 
of  (  hriHtmas  lectures,  specially  adapted  to  ycmnc;  people 
bo  .leliverud  by  Sir  Robert  S.  Bill,  F.R.S.,  Lowndeaa  i'ro- 
tH.-^Kor  of  A^lrononiy  in  the  University  of  Cimbridge,  t™ 
subject  being  "  Great  Chapters  in  tlie  iiook  of  Natute.'' 
flnt  betua  will  take  pboe  on  Thuadaj,  Dsaambar 


Fast-Speed  v.  Slow  Speed  Engines. — In  the  coarse  of  hit 
presidential  address  to  the  Liverpool  Engineering  Society  on 
Wednesday,  Mr.  J.  A  F.  Aspioall  (who  succeeds  Mr.  Bromley- 
Holmes  as  President)  referred  to  the  question  of  fast  versus 
slow-need  engines  in  traotion  power  houses.  He  ooasidend 
tbak  vo  LiTwpool  tramways  might  be  said  to  liave  elsaiiy 
demooattatad  that  tba  Brttidi  mm  of  higb-ipoad  engfaM. 
with  diraot  driving,  waa  amiaantlj  anitad  to  wnk  of  tUf 
kind.  The  i^tlee  of  tba  irideapraad  theory  Chat  atov-ifaed 
engines  produced  elsewhere  were  alone  oapabie  of  dealing  with 
electric  traotion  "could  hardly  be  considered  to  have  kept  a 
judicial  balance  between  their  engineering  knowledge  asd 
lh>  ir  commercial  de-sires." 
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8  o'clock,  and  the  remainin;;  lectures  will  be  deliverpil  on 
Deeember  29,  1900,  and  on  .lauuar>'  1,  3,  5,  and  8,  1901. 

Accident  at  the  Lyons  Tramway  Power-House. — On 
Monday  morning  a  disastrona  boiUc  ciplotion  ooonrred  at  ono 
of  the  power-houses  vhUll  ftaafaiw  MBNitI  to  the  Lyona 
tramways.  The  boilers  are  amoged  ia  oae  sow,  divided  into 
three  sections,  the  two  external  saotions  conteliihig  five 
boilen  eaob,  wd  the  middle  one  six.  It  appean  that  a 
bafln  ia  Um  centre  of  tluM  tluee  Motions  had  been  slightly 
ondtai  dow  to  the  foraaee  door,  ond  it  ia  aaaoiaad  that  ia 
giriag  mj  it  prodooed  exploaioiia  aa  vail  ia  tiw  two  bofleia 
SdJoauBC  it.  Happily  the  etfoets  did  not  extand  to  the  >rhole 
iQW.  Tba  eeoaping  steam  severely  soalded  all  the  workmen 
on  the  shift.  Two  were  killed,  and  six  burned  or  bruised  more 
or  less  daogeroosly.  The  tramway  traflBc  in  Lyona  ia  totally 
interrr.pted.  as  tho  remaininc^  pswer  house  can  only  supply 
8ullu:ieiit  currunt  to  work  tbu  line  butween  Ljons  and 
Ouillins. 

Wireleas  Telegraphy  — We  announoed  last  week  that  tho 
ItUag  of  the  Oatend  Dover  mail  boats  with  Marconi's 
apyantni  waa  tiien  aativaly  prootaaalng.  Oa  Bondaf  laat  the 
tnmlhtionirttfahhaatawiiCwaaoatiia'TiiuMaaaOlamaiiti^  " 
waa  praatioal^  taatad.  Zna  mpcilui  was  aooommodated  in 
one  of  tha  alailKMid  Mb  eaUa^  and  fha  oomaponding  air- 
wire  ran  to  an  exteniion  of  the  fomnast ;  tiia  land  apparatus 
ia  sitnated  at  La  Panne,  between  Ogtend  and  Dankirk,  fl  1  miles 
from  DoYcr.  Messages  were  exchanged  continuously  from  the 
time  of  leaving  Ostend  till  Dover  was  reached,  the  rate  of  trans- 
mission being  aliout  L'O  words  per  minute.  The  apparatus 
employed  is  similar  to  that  made  use  of  for  previous  pxperi- 
mcnts  of  a  like  nature,  and  does  not  include  tho  syiiionous  or 
Si'lective  devices,  the  construction  of  which  han  recently  been 
ar;tiuii:jfL'J.  Lul-:  r  tbii  wock  the  vesaol  was  placed  in  ci>ai- 
muntcation  wi'.h  the  Mnidish  coast  while  on  tier  journey,  the 
con-^eiit  of  the  l':n^di^^h  autbodliaR  bttvhig  boMt  obtained,  it 
ia  said,  after  some  diffioultjy. 

The  London  Teehnloal  BdnWitian  fiaietto.— Hie  oanant 
donbk  nabor  of  Am  Lmio»  ruetaital  Jfrfwinftw  aasttu; 
•  Jomaal  wbiah  la  the  olBeial  paUanliaD.  of  the  Teobnioal 
EdoeatioB  Board  of  the  London  Oonnty  Council,  consists 
of  a  detailed  list  of  evening  daasas  that  are  being  con- 
ducted in  London  during  the  scMion  1900-1,  ai  d  contains 
127  pages.  A  rapid  glance  through  the  long  hat  .nhowH 
that  in  every  branch  in  which  tuition  is  given — that  is 
to  say,  in  nearly  every  branch  of  learning — a  very  large 
increase  in  the  number  of  cloH^^es  has  taken  place  during  the 
\&»t  few  years.  Whether  the  supply  ia  cxceediug  tho  demand 
caimut  Ik-  peen,  of  course,  till  a  sirnilarly  detailed  list  of 
attendanceii  hu  published.  Engineering  and  trade  classy 
have  multiplied  in  a  gratifying  manner,  and  now  with  com- 
mercial subjects  bulk  largely  in  the  list.  The  number  of 
classes  preparing  for  the  London  University  degrees  has  elao 
nndeigoue  eonudurable  increase,  and  now,  apparently,  form 
n  not  nalmpaiitaBl  part  of  the  whole.  Un  taming  to  certatu 
pagea  on  which  are  given  the  details  of  some  of  the  claaoee, 
we  regret  to  find  certain  ineooaiaoiae  wfaidi  onght  not  to 
occur  in  an  ofBcial  publication. 

Manchester  Association  of  Engiaeeni. — At  a  meeting  on 
Saturday  !a.st  a  Ji.scuHHiou  waa  held  on  "The  I'aris  Exhibition 
and  its  Lessons  and  tjuggegtions  for  Engineors."  Mr.  F. 
AKhhiiry  opened  the  discussion  and  reviewed  all  the  architec- 
tural feature:!.  Mr.  Hans  Rcnold  followed,  and  referred 
chiefly  to  metallurgical  subjects.  Mr.  C.  l^ay  described 
the  engines  at  the  exhibition.  He  considered  other 
countries  were  specially  behind  England  in  high  speed 
engines,  and  iie  wondered  why  French  cngineen  had  not 
devoted  mora  attention  to  these  types.  Ia  tho  case  of 
alow- speed  engines  Continental  nations  ran  us  close 
and  ia  some  cases  surpassed  ua.  He  thought  English 
mannfaetnreto  Iwd  much  to  leazo  with  regard  to  potting  a 
good  appearaaoa  on  everytliing,  and  showing  their  daat  to 
itabaatadTantOM.  Mr.  Baion»  wlrik  a|HoiBg  that  SqgUah 
Maanftwtwtwa  shoiiM  paymora  attanlioB  todertba  and  8a!ah, 
amed  that  many  foreign  designs  which  had  been  much 
MniBad  were  adapted  from  English  enginee.  Mr.  J.  Nasmith 


g.nid  that  finiHh  not  thn  moat  import  int  thing.  C'lormau, 
French,  and  Swiss  engines  were  holding  their  own  against 
EngU  jh  competition  owing  to  the  eloser  aMontion  whm  woi 
given  to  details. 

Electrical  Power  Ikom  mndadBSir— In  in  acUdla  In  a  noent 
namberof  the  EUktroUrbiuelmrAHUifw  m  eketiieal  installa- 
tion whose  motive  power  io  ttm  wind  ia  doseribed  t^Herr  Oostav 
OoBt»  who  daaigaed  and  tnotod  it.  The  anlhor,  after  some 
eonaoanlila  tnerlenee  of  the  winds  of  tbe  northern  coasts  of 
.OennaaT,  flODOladed  that  power  for  continuo  n  j^diting,  d:c., 
waa  avuiable  In  abuodance  provided  that  a  large  battery  of 
accumulators  formed  part  of  tho  instillation.  At  Kappcln,  in 
Schleawig-Holstein,  a  Neumann  wind  turbine  htiA  been 
erected.  Its  diameter  is  ftGft.  and  its  effective  Hurfdcc  uDout 
'jOO  sij.  ft.  Its  speed  is  regulated,  by  the  autoimlic  turning; 
of  its  vanes,  to  about  11  revs,  per  min. ;  ami  at  tlj::i  ^pi  s  d 
in  a  wind  of  velocity  71ft.  per  sec.  the  turbine  yields  about 
80  u.i:  Thi.^!  power  ig  transmitted  tO  a  90  ii.p. 
shunt  wonnd  ilynsmo  runrnn;?  at  700  revs,  per  min. 
and  gixuii.-  120  umpore.^  at  ICO  volts.  The  battery 
has  a  capacity  of  00,000  watt  hours.  The  author  states  that 
aa  140011  as  the  wind  attains  a  velocity  of  Tift,  per  see.  tbe 
dynamo  can  be  given  its  full  load,  and,  a'hio,  that  while 
tho  wind  is  rising  to  the  velocity  mentioned  the  cliai|pngo(  th* 
cells  may  be  proceeded  with.  It  is  not  b>und  neoeooaiy  when 
charging  the  accumulators  to  use  any  antmmatie  oatOttt, 
becanra  whenever  the  wind  bUa  tempoeaifly  the  batterj  ii 
usually  drawn  upon  to  only  a  trifling  eslaai  to  keep  np  tfaa 
modof  thetauttna.  We  ace  not  told  how  ilMMng  is  obviated 
when  the  d|vnaiao  ia  nraaiag  aa  a  motor  with  a  forward  lead 
to  the  brashes.  Tlie  positive  polo  of  the  dynamo  is  connected 
permanently  to  one  termioAl  of  the  battery  and  the  negative 
pole  to  a  charging  switch.  Tho  pressure  of  tho  li;,'htinR  circuit 
ip,  however,  kept  constant  at  110  volts  by  means  of  an  auto- 
tiiatic  cell  switch.  In  order  to  i.'harLjc  lar<Te  batloriea  for 
diatrici,  lighting,  the  author  recommends  that  a  number  of 
wind  turbines  I  o  erected  with  dynamos  'n  pafallel  dflliTllriilg 
their  eurrentti  to  a  common  central  battery. 


Munvet  or  Bommrio  ud  ■lanmnn 

SOCIETIES,  to. 


TOBAT  (Baa,)  WtnmAw  Mb. 

ParaCAL  SOCIKTT. 

fjKM.  MeitiHt  in  tU  Obimlml  CMity'*  Rooou.  Iturliugtoa  Huu<«e. 
Agiada:  (I>  "BhetrooMUve  Ftnxi*  sod  Omnotic  PrcMure,"  by 
Dr.ILA.LlUildt;  (2)  "On  .\.tii;miitlVLciiw..'  bjK.J.  Suwler; 

(5)s,"0aa  Hme-Tji-uiui^-  Ap;.iiiritur-  im-  r«  with  KlocUn- 
•Utic  VultBUltri" ;  4,  "  Oo  »  Mo-.h  jvl  ..i  Mau,uring  T  .^or  in 
AUcmaleOumt  Clreuitii "  ;  •'  .Ni.le  li:  U'l  t-uning  .\lt<Tn»tiii){ 
Cuireat*  mti  VoltacM  ia  titu  Stme  Ptuoe  (ur  !■  ictitioui  Lotda," 
^iLOM^baU^W  ■■OBtheBAMtiniefaeuullvinBd,''!^ 

FtMAOUX  OLoa 

SjKV,.  CadtSwAi^Cteavtat  tlM8tlMiw'IlMlaHMB((Bt|iBt 

Stoloon).  " 
MnUKVi  HoremtMi  I2tti. 

ISSTITI-TION  ov  EuvnuuAi.  KWIIXItM. 


WEDHraOAT,  DOTtaUMr  Uth. 

bi«nT(rno;(  Of  Elkiucal  RsaomaSb 
;.J"        studeuta  Heating  in  tit*  Ubumf,  tB,  VbtauMtowL 
.s.W.  Pi|wrtnliinnMl  "OmbsidfinolfMeriil. 
\ij  A.  J.  U  Hur«U 
gpM.   Mwting  at  UlMgow  load  Mction  at  Ute  luatitutiou  of 
BagioMn  and  ShipbiiiUar*.  907,  Bath-rttMi,  whan  Mr.  W.  A. 
UhMM  Witt  iMd  a  Fifar  M  "  ElMtiioal  BaiVlir.'' 
nusAT,  aenadNr  lett. 

iHsmimoii  OP  HEOBAmcAL  Eaamaaafc 
SfM.  OrdiiMuy  U«D«ral  Meeting.   I'eper  ta  be  read  sad  diaeuaasd : 
••Oaadtyof  lUilwiy  Waggoo.  u  AHeating  CoM  «f  TSmaapgrt," 

Bjr  J.  U.  Twiolierruw. 

Ei.inii  •  I !  vMMHM,- .ScionWT. 

H  p.m.   UoBoert  N        u  thi.-  8t,Jaam^  HaU  Unitaiiianl 

(HMMllMUag  UbII),  lUigtut-Atrael,  \V. 
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OOnBHPOBIRT  BUGfSIGAL  SOmiOI. 

[Compiled  by  K.  E.  Fournibb  D'Albe.] 
M,'tijitt<ihilit>i  iif  th«  ('ii<lit)ium  <  VW,  — W.  Jaeger  and 
S.  Lindeck  make  a  gomewbat  indignant  reply  to  K.  Cohen's 
iadistmeBk  of  the  Weston  oadmium  cell,  or  rather  lo  hia 
vaanial  nunaar  of  pnebrring  it.  They  acknowledge  that  the 
ttdmloin  cell  \a  untrustworthy  at  lower  than  ordinary 
tempcmtures,  though  hardly  up  to  28deg.  They  olaim, 
bowsnTt  that  the  lleicbaaaatalt  oellfl  maintain  thair  BLM^'. 
iriUdB  (M)l  per  oeat  for  jmm,  Mid  thtt  HO  per  oeoi  of  the 
150  eanunerakl  odll  twted  maintain  it  vithui  0O2  per  cent. 
Ai  to  addituuMll  pmantion,  they  reooUBMnd  tiM  cnploymeni 
of  ft  Oitailtitt  aflttkim  ntbw  mow  dOnto  diui  that  of 

(StMun  ttd  Lmiei,  itim.  MyiO^  V9. 10,  IMa] 

/•(■f/zisinn  11/  Iiifu  in  .-ftV.  —  J.  S.  Towmcnil  Imi  continued 
his  intorestinc  researches  on  iLe  rajc  of  dilViisiion  <.>f  ions 
in  various  circumstances.  Hia  latest  investig nionH  ciuk-ith 
ions  pro'iiict  d  ai  virions  pressnres  by  the  actiou  of  n  railio- 
iu'tiv(!  b'lbstiinci:^,  and  also  deteriuinationa  of  the  rat*  i  f  ilil^'it- 
aioa  of  ioaa  produced  in  air  at  atmosphorie  pros?urt  liy  the 
action  of  ultra-violet  light  and  point  ili-  Imr^v  s.  'I'iw  prio 
ciple  of  the  method  con^ii^tcd  in  c.ilcnlatiiiK  iho  coerii- 
cienl  r:(  [litTiiEion  from  obacrvatiDns  0:1  ihe  loss  of  con- 
duoliviiy  ol  a  jis  it  [lasKeil  ai  m!:  metal  tnbing.  The 
experimenta  were  so  aiTQcned  thu  m  all  cases  the  loss 
of  oondactivity  due  to  ditfuaiou  should  be  much  greater 
than  Uie  loss  duo  to  other  caases,  so  that  it  was 
not  nocowry  to  tfiply  Any  corrections  for  lossee  arising  from 
IMOnUMmi  Ot  hem  the  mntual  repalsioD  of  the  ions,  ll 
appears  that  in  every  eaw  tbc  niti:  of  diffusion  of  ions  into  a 
ga.^  is  inversely  praportioDsl  to  tho  prossure.  The  negative 
ions  which  are  produced  when  ultr*-vidiet  light  falla  on  a 
sine  plate  diffuse  into  air  at  neariy  Um  (une  ntn  ao  the 
Bontira  iona  pcQdoead  hj  «  mdio-Mlivs  anMuiee.  Ihe 
•wbm  of  the  ooaffioieiita  of  diflbiioa  Ibr  dry  ud  moiat  air  are 
<KMB6  and  0  037S  resptmtively.  Tho  littM  «(  diffusion  of  ions 
prodnoed  by  a  point  dischai^e  haYttOotSrienta  varying  between 
fHUl  and  0*039,  being  highest  for  negative  ions  in  moist  air. 

[J.  8.  TiiwxsE-tD,  Pnr.  Itoy.  Soc,,  October  26,  1900.) 


Pofiiive  .Xftitithv  I/all  Eih-<-t*. — E.  van  Kvordinfjcn 
dos-oribijs  !i  uovfl  i H.-v't  ob'.aintd  wr.l;  :i  prism  of  bis-math  cut 
bv  I'Hrrot,  of  (b  novn,  from  a  block  of  the  slowly-cooled  metal. 
'J  iiu  c  tlV-cl  is  ib'scril.i  il  a.^  fiillows  :  A  bar  of  bi-i:iiilh  cut  at 
right  angles  to  Ibo  priiicipitl  '.ryetallographic  axis  ^how^,  in  a 
ma<;nctic  field  of  ubou-.  "i.uOO  units,  when  placed  with 

the  principal  aikis  normal  to  the  linos  of  force,  a  Ilall  ciTect  of 
normal  magnitude  and  normal  (negative)  sign  ;  when  placed 
with  the  principal  axis  parallel  to  the  lines  of  force, 
it  shows  a  small,  positive  Hall  efTeet.  Henoe  the  Mnmt 
bar  of  bismuth  which  in  one  position  shows  a  Hall 
eifect  similar  to,  say,  that  of  nlokel,  on  being  turned 
through  90dcg.  shows  a  Hall  effect  similar  to  tellariam  and 
antimony.  With  regard  to  the  effect  this  discovery  irfll  have 
npon  Um  alaatnm  thaocy,  the  author  thinks  tiiat  the  reveteal 
<K  fljgo  BMd  not  prmot  a  very  fbrmidable  difficulty,  partieu- 
burly  aa  the  theory  has  already  to  roebm  with  fovemab.  The 
HaU  offaet  Is  suppo.se  il  to  bo  proportional  to  tha  diflannga  of 
nigntion  TokwitiaB.  Btoaa  «,  tha  'nloolfar  of  His  acgative 
Ions,  la  more  soeeeptible  to  obani^  Uiao  tr,  iho  taloaity  of  the 
positive  ions,  the  cauEo  of  the  revernal  obaorr^  must  be 
sought  for  ill  a  large  alteration  of  c,  whidi  reverses  the  sign 
of  "  -  r. 

[E.  Van  EvERiiixiEN.  PrD'-.  AkiHl«mi«  AmatcriUm,  October  24, 1900  ] 


I'ifitvti'iu  Eont'jfn  n<iijs. — To  discriminate  between 
actual  and  apparent  diffraction  of  Kiintgen  rays,  it  is  noses- 
sary  to  have  »ome  theoretical  notion  bb  to  the  probable 
character  of  n  diffraction  phenomenon  pradnMdhjasnmaaloD 
of  itiegnlar  inpalaeB  such  m  BoatBaa  lam  aia  at  present 
thoocht  to  oonaiat  of.  The  naflmMtieal  liastaMQt  of  the 
IHrabUm  pnaenta  gnat  difhculties,  but  A.  Sommadeld  has 
■mplilifld  a  Ij  mmoM  of  Huygen's  principle,  whidi,  tboagb 


only  approximatt^lv  correct.  yinM^  ri'-ults  wiOl  witliin  obser- 
vational limit?.  IIo  showH  that  if  tbo  fcnsifive  plitf'  i?  not 
liM  far  from  tht'  slit,  Ihe  imprs -tsiori  prO'i  rci'd  i:;  sharp 
and  woll-niarked,  the  bosi  resalt  being  obtained  when 

tba  dfatanoe         vhara  it  la  th«  irtdth  of  aBt  tad  X  tha 

MA 

"  breadth  of  impulse,"  corresponding  to  the  wavo-length 
in  periodic  disturbances.  At  greater  distances  tha  odgea  of  the 
image  become  broad  and  washy.  Aooordiog  to  Hiaga  and 
Wind's  much-diaeuaaad  axperiinant  on  *'  tha  mfO'laogth  of 
Hunlgen  rays"  tha  dark  oentve  diaappaan  whan  tha  ahi  baa 
a  width  «t  8^  Shioa  ^  in  tha  ipaafaBtDt  vaa  JSool,  tha 
breadfb  of  iflfatia  eotues  out  aa  0-11^.  That  ia  aonitwhat 
larger  than  tha  valoa  daiived  hw  J.  J.  ThonuM  bem  tba  lisa 
of  flio  moleenlea.  It  ia  well  within  molecular  ^menaioDa,  and 
that  fact  may  shed  some  light  on  the  slight  absorption  of 
RoQtgea  rays  and  upon  tlie  alieenee  of  regular  reflection. 

[A.  RMMBfuiv  PhfiOial  XtiUrkr^  Ortobtr  S7,  IftW'.] 


l-.mrgij  oj  I'-  j.'-i,'  ii  r'i^iti  -'i.  To  obtain  some  i  b'.i  of  the 
amonnt  of  <:n(r!.'v  involviil  in  itix'<]nerel  rays,  K.  Kutherf  jrd 
und  i;  1\.  Mi'KliiiK'  li^iVK  -tuiiod  them  in  e)iijjnc:ion  w:th 
!;iiiUl;c-d  ray?,  and  comp«ure<l  ihe  I'normsl  nnil  ^bxHrit::!!  i  tTcci.'S 
pioductid  1  y  the  two  ktnd.i  of  rudiii'.ioii.  'lliL'  (lischftr^;!-  pro 
ducing  the  ii<>otgen  rays  had  a  frequency  of  07  per  second, 
and  assuming  that  the  duration  of  each  impulse  was  10  'sec, 
the  bolometer  readings  indicated  a  maximum  energy  ot 
11)  r>  calories  per  aecood  from  each  square  centimetre.  This 
is  .^GO  tiniaa  the  heating  efllaot  of  Uw  ana'a  nya  per  square 
centi  metre  at  the  e&rth'a  ancfaaa.  The  inteouity  of 
the  itontgcn  raya  falling  on  a  ilaorewient  screen  ia  eaailj 
obtained  by  multiplyiui^  the  luminous  intensity  of  tha  aoraen 
by  a8>  that  baing  the  pxopoction  in  whieh  the  iaoideat  «iuiib7 
standa  to  tha  ladiaiit  eoamr  cf  tha  aoisan.  Tha  amoont  of 
eoaigy  Nttibed  ior  pndtM&w  •  ifaudt  joo  ia  about 
1-9  xlO-"  etga,  which  la  oonauaiBahily  abofa  Oat  raqoltwd 
for  the  electrolysis  of  water.  Ab  the  iOM  Modvoad  tif  aooM 
Be«<]uerol  rays  are  probably  the  aame  aa  tMae  pradnead  by 
Hontgen  rays,  the  energy  of  the  former  may  bt'  deduced  from 
that  of  the  latter.  For  nr&nium  oxide  the  value  obtained  Is 
10~"  grimrnc  ralori.'--  per  second.  In  r.jiUuu!,  whose  i  ncrgy  is 
100,000  timea  grisatcr,  tbo  eaurgy  raJiateJ  per  gramma  of  the 
substance  is  not  less  than  3,000  calories  per  annum. 

[E.  Ki  ronoomi  nod  l{.K.Mi  Ki.l>i.,l.'iiramuni<-Jiti.ia  to  ll<>j«l  Society.) 


Lav  i-f  lltt'liiiii-ii  — Thiescn's  equation  for  the  energy  ot 
radiation  a-i  dependent  upon  temperature  and  wave-kngth 
says  that  for  any  given  wave-length  the  energy  increaeee 
indefinitely  with  the  temperature,  or  in  other  words,  that 
there  ia  no  limit  to  tbaaiaiditnda  of  tha  nbtation  whiohgiiraa 
rise  to  that  pacliovlar  n^.  Xba  aama  view  is  taken  bj 
Micbaiaon,  wbanaa  W.  WJan  aoBatdeia  that  with  tUog  tam- 
peiatnra  tha  eoeigy  cf  Sfeiy  wava^laiigth  approochaa  a  flnito 
limit,  such  as  in  the  eaae  of  aoond  woald  be  praaoribed  hj  ibe 
breaking  strength  of  the  vibnttii^  material.  0.  Luininar  and 
E.  Jabncke  have  endeavoured  to  throw  some  light  on  this 
matter  by  obtaining  a  general  formula  from  which  tbo  two 
coiiti'iidiiiK'  foriini!:i  could  be  dedooodlgraltaiiiigtbaaoiMtainta 
The  c<iuation  so  obtatxitil  is 

Wien's  equation  is  obtained  from  it  by  putting />  =  5,  Thieson'a 
by  pnttit';:  /<  l  '>,  and  H<vvlpiph'^  by  p^ittinj^  n  —  i.  It  is  only 
in  LliL  first  lUsl'  ibal  E  tuav  \n\\u  li  liniti'  limit.  Apart  from 
the  iotriusic  improbability  oE  that  case  occurring,  fi<^ 
\&  moat  in  accordance  with  Maxwell's  law  of  distribntioo  ;  and 
if  Lnmmer  and  Pringabeim's  figurea  really  repreaant  the 
intensity  of  hlaek  radiatioa,  tha  valoe  |is-i*d  »  0W  waif 
admissible  ona. 

ILBimia  Ma  JAaaaiit,  .4im.  FKtOc,  Ko.  lOt  ISOOl] 


Tunimti-m  by  I  Itni  Vi'A't  /.y/if.— P.  Lenard  measures  tha 
velocity  of  iona  produced  by  ultra  violet  ii|^  bf  ibcofaig  a 
catreni  of  air  throogh  two  flat  neta  in  aaooesaiin.  Vba  mta 
ate  mada  of  liaen  tbnads  Mndared  eondnating  by  naaaa  of 
aoap  aolvtioD.  Tha  apaoa  botwaam  fbem  b  MiGiuiiMtlad  b/ 
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nltra-violet  light,  taking  eare,  howew,  tliat  tho  limit  of  the 
illnminatcd  space  is  2cm.  away  from  the  first  net,  which  is 
positively  charged.  The  second  net  is  put  to  earth.  When 
the  blast  is  working  without  the  rays,  there  is  no  loss  of 
charge,  but  when  the  rays  are  turned  on,  with  or  without  the 
hiaat,  then  ia  a  Ion  of  «hai:ga  dam  to  tlu  ionisation  of  the  wr. 
AsueUMt  iDOMMHio  ■wngfbttwDegaUTekmswhuhaeek 
to  qnifaadi  tlM  podlifa^f^liMflfl  ggi^ 
vbao  tbe  wloo^  of  fM  sir  w  l-Hiiii.  per  feoond  CiMn  ii  no 
more  ksa.  Thai,  therefore,  is  the  velooify  of  the  negative 
Ions.  With  the  E.M.F.  used  this  gives  8-18cm.  perseeond  for 
a  potential  grailit'Dt  of  1  \oh  per  ccntimtvtro.  The  correspond- 
ins  viUuo  for  the  positive  iong  is  0  OOlfleui.  per  socond.  The 
author  ubtaiu  i  fur  thii  sum  of  the  riulii  of  the  molociile 
and  positive  electron,  the  value  .jOxIO"  '  n;n;.,  nr  ahout 
70  liuU'S  the  dium^ter  of  a  inoleiuile.  Thiw  meanii  that  tlie 
positive  electron  oonsists  of  a  large  uumber  of  awms,  even  if 
it  wlj  oarriM  <mm  aleuentary  cbar^,  e. 

IV.  UaUMO,  dmt.  Pk^tik,  Ko.  10, 190O  ] 


THE  LEOAL  RECOHl)  OF  ELECTRICITY  FOB  im. 


The  eommenccmeut  of  the  legal  secsion  1900*1901  in  a 
fiAkble  occasion  for  a  cursory  review  of  the  legal  work  of  tbt^ 
senion  wbieh  ended  in  August  last.  Ae  tlie  epgltattioB  of 
flleebid^  beoomeB  more  general,  it  Ii  to  bo  ttxMrted  iihat  we 
ahall  Sua  an  ioewweing  nnmber  of  tetioM  of  aa  eleetrical 
natnn  before  the  eoime.  Snob  Utifition  irill  probably 
increase,  notwithstaodiog  the  reforms  made,  and  possibly 
to  be  made,  in  the  laws  relating  to  letters  patent ;  for 
competition  is  now  so  keen  that  wherever  one  firm  posseaaeoi 
a  vaJuablo  commercial  asset  in  the  form  of  a  patent,  rivals 
in  trade  wi'.l  he  found  ready  to  risk  the  charge  of  infringe- 
ment in  order  ihat  the  opinion  of  Uie  (.'ourin  on  the 
validity  of  the  claims  of  tho  patent  may  be  socuned.  During 
tbti  pa.it  seMion  several  actiona  of  first  conHequence  to 
the  eJcctiical  industry  were  hefore  tho  Courts,  and  a.  brief 
digest  of  the  questions  of  faec  and  of  law  which  have  come 
up  for  decision  may  therefore  bo  interegtia;;;.  The  actions 
have  been  of  varied  ciiaraeti'r,  and  have  covered  a  largo  range 
of  technical  subjects,  providing  di  scaasions  on  intricate  points 
of  both  patent  law  and  electrotechoiee.  The  actions  decided 
bow  raised  questions  on  systems  of  distribaticn),  on  meters, 
on  motors  for  traction,  on  arc  lamps,  tad  on  emlioationa  to 
(ha  chemical  industries.  All  theee  eaaee  lutTe  OtilliaDded  UlA 
atmost  skill  oa  the  part  of  cooaeel  and  nitaeaaia  to  enable 
the  preciding  judge  to  utriTe  si  »  deewrion.  Foetimstely,  we 
bsn  St  the  Bar  eooBMl  eonpelaot  to  tel  with  tfia  most 
ooBwliested  teebnieal  q.«Mliona,  so  that  libm  s  lHlgant  foils 
to  obtain  what  bo  oonaidsni  to  be  iiutioo,  it  need  never  be 
from  inability  to  seen  re  the  wmoe  a  counsel  to  put  his  case 
oioarly  before  tiie  judge. 

Perhaps  the  most  important  case  its  etTeots  would  have 
l>eon  far  reaching  had  tlie  decision  been  the  other  way — was 
the  action  "  Itucker  v.  London  Klectrio  Supply  Corporation 
(Ltd.),"  which  raised  the  point  of  the  validity  of  the  well- 
known  Zipernowski  Deri  patent.  This  patent  was  taken  out 
by  Zipernowski  and  Deri  in  1885,  and  was,  at  later  periods,  tho 
subject  of  litigiition  in  some  of  the  foreign  courts.  It  aeems 
to  hsTo  occurred  to  some  one  that  this  patent  was  a  mastor- 
psient  eoTering  the  system  of  dietiibntiao  in  nae  bj  msay  of 
tbs  obiaf  deokrio  supply  ooderlsbiiigs,  sad  it  sppesis  to  tasvo 
been  panofassed  aome  jeeia  sgo  se  s^sonlstion  by  lit.  Martin 
D.  Bneier.  Before  oennecidBg  sd  sfllloii  against  any  of  the 
com  pan  tea  fbr  inMngmnent,  Mr.  Rnoker  bad  the  patent 
amended,  the  objectors  to  the  amendment  being  pacified  by 
the  gift  of  a  free  licence.  TLo  amendment  w.m  i-kilf  ully  made, 
and  the  old-egtabUsbed  Jjondon  Electric  Supply  Corporation 
was  re.(  cted  as  tho  body  with  whom  to  begin  the  fight.  The 
itnpnrtiince  of  -iiccpHsfuily  cont#?'5nf?  the  claims  of  Mr.  Rnckf>r 
wag  fully  rLCOnnncd  liy  u?er.s  of  ihin  system  of  distribution, 
and  a  di  fence  fucil  and  committee  wa.i  formed  to  support  tiie 
defendants  in  th-  action.  The  ca^r  -vva.i  veij  Inlij  nported 
ip  oof  iast^es  of  Jap.  2G,  Feb.  3  aqd  I'eb.  16. 


The  main  discussion  centred  round  tho  question  whether  in 
\!>6o  it  was  a  new  thing  to  connect  the  primaries  of  trans- 
formc-rs  in  parallel  to  the  main  line.  The  case  for  the 
plaintiiT  depended  largely  on  the  fact  tlist  the  Gaulard  and 
Qibbe  iuBtallation,  the  first  seiioos  sttompt  at  distribution 
by  transformers  in  this  country,  was  a  system  in  which 
the  piimadea  were  connected  in  series ;  bnt  tho  defendants 
««n  sble  to  esil  IL  Faeaasti  vl¥>  was  in  chszge  of  tho 
Osnlstd  sod  Oibbs  aiUbtt  si  the  Boyal  Aqosriam,  West- 
minster, in  and  be  was  abb  to  pnm  that  slthoo^  the 
system  was  a  series  netsm  It  ms  poasibilo  to  oonneat  tlio 
primaries  of  the  transfonneis  in  paiall^  as  well  ist  in  serieti 
ami  that,  in  fact,  he  had  so  connected  them  on  many  occasions, 
i'ho  questions  to  be  decided  in  ihis  caivo  were  largely  iiuestions 
of  fact  as,  for  oxamplo,  tho  extent  of  knowledge  of  tho  parallel 
sytttem  of  distribution  in  1885 — but  there  were  also  ijuessions 
of  law.  On  practically  every  point  tho  learned  juiV:ii  found 
for  defendants,  so  that  when  tlie  case  ciomes  on  in  the  Appeal 
Court  in  the  present  session  the  responilouts  have  a  consider- 
able margin  on  which  to  win.  One  legal  point  win  in  itscdf 
STjflieirnt  to  overthrow  tho  plaintiii'a  case  — vi/  ,  tiiu  faet  tiiat 
an  article  in  the  XiU'<  In  ii't  Jur  /■.'/.■,'r.ir^. /dh*-,  which  contained 
10  the  judge's  opinion  a  suffioienily  full  difciOKure  of  the 
Zipemowski-Deri  arrangement,  was  laid  on  the  table  of  the 
pahlic  I'eading-room  in  the  Patent  Office  Library  in  London 
■  two  days  before  the  date  of  plaintiff's  patent. 

This  was  the  tirot  case  dealing  with  electrical  problems 
which  fell  to  Mr.  •Justico  Farwell,  the  new  Chancery  judge, 
and  tho  manner  in  wbiob  bs  dealt  with  esoh  point  taind 
during  the  hearing,  and  the  tiuiOBdi  grsep  1m  iseBied  to 
hm  on  all  the  poials  at  iesos^  dienaad  one  admiistioa. 
Wb  sbsll  be  Borpriesd  If  tho  Appeal  Oonrt  dsefdoe  difliMKlitly 
from  iff.  .Tu.qlicc  Farwell. 

The  caae  of  "Chamberlain  and  Hookham  r.  Bradford 
Corporation  "  presented  for  decision  the  very  interesting 
qaeslion  whether  the  Thom.son  energy  meter,  when  used  on 
eoi!.'?tAnt- pressure  mains,  infringes  the  Hookham  current- 
meter  patent.  (The  case  was  fully  reported  in  our  issues  of 
May  11,  May  16  and  June  1.)  Both  are  motor  meters  with 
Foucault  brakee,  but  the  arrangements  for  flow  of  current  in 
tho  armature  and  for  the  field  magnets  are  diflbisnt.  Tho 
point  of  cnateat  inteiest  was  the  ingenioiia  sisiimeot  iiw 
plaiatiJb  Mr.  Ftetdwr  Hoolton,  Uut,  sltbon^  delendantB^ 
meter  wsa  aa  eneigf  meter,  jtk  vbao  need  so  eonstaat' 
prossnre  mains  it  beoama  pmetioall* .»  eflmnt  mstsr,  and 
that  the  Bradford  Corpontioik  kept  ttsbr  preeeore  praotieallT 
oonstant,  se  required  by  the  Board  of  Ttadc^  and  really  need 
this  meter  to  raeasore  enneoi  But  this  argument,  although 
ingenious,  was  set  seide  by  Ur.  Jutiee  Farwell  as  tallacioas. 

In  our  leading  article  for  June  1  we  emphasised  tho 
importaneo  of  studying  the  technical  journals.  Both  in  this 
and  the  R  ;  :  ':rT  v  ise  we  find  articles  from  the  technical  press 
of  earlier  diiU:»  Luan  the  patents  under  discussion  piit  in  to 
prove  want  of  novelty  in  the  patents,  and  Mr.  Ferranli  in  thi.q. 
acliou  osaetted  that,  had  he  read  Marcel  l*epre.'  s  article  in 
Lit  Lumi'-rf  J:'i'  irt'ji'r  in  January,  1884,  he  could  have  coa- 
stnjcted  a  properly  working  motor  meter  recombling  the 
Thomson  meter.  In  apito  of  this,  however,  the  lIoMduUBi 
meter  did  not  appear  till  1^7— three  yearu  later. 

In  his  judgment  Mr.  Justice  Farwell  did  not  give  any 
decision  on  the  validity  of  the  Hookbam  patent,  as  this  was 
rendered  unnecessary  when  be  bad  convinced  himself  that 
the  defendants  did  not  infringe :  but  in  the  light  of  hia 
fndgment  the  scope  of  that  patent  will  probably  be  held  to  be 
narrowed  down  considerably.  That  is,  of  course,  provided 
the  Court  of  Appeal,  which  is  to  be  called  upon  to  revias  this 
deeiaion,  and  perhaps  slso  the  Hoose  of  Lords  filially,  do  act 
reverse  n> 

The  only  other  aclioi.  of  primary  importance  heard  lust 
.session,  in  a  Court  of  tirst  instance,  was  "  Janduj  Arc  Lamp 
and  Electric  Co,  (Ltd.)  t  .)olinsv>n,"  and  thi.s  case  was  some 
'  what  of  a  disappointment.  It  ia  weil  iinuwu  that  nu  iiitwrft 
of  the  tra<le  are  keenly  interested  in  tbcqm  stion  <>f  \iilidity 
of  the  patenlB  under  which  enclo<!«d  are  lamps  ari-  made.  He  re, 
then,  seemed  the  occasion  for  having  that  question  di:c'iilc<l  in 

^  the  Courte.   Dot  the  defendftnl  was  a  liceaDee  of  the  pLuatiil 
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corapFniy,  miJ  tlu'Dtfure  could  not  utt.sck  the  v.iliility  of  the 
]>at«ub  lu  virluij  (if  which  tLo  licoi:cti  waa  ^-niuU'l.  1-  wuh 
»  disapp«iuUni>nt  to  iiianv  that  thi?  Talidity  or  non- vulnbty 
of  tho  Howard,  ll.irjon  aoil  .'aniJua  patent*  flmiM  not  I>l> 
ti-'lcil.  \  cry  ruccrilly  anotlier  np[>nrliinit y  to  solvv 
question  soonitjd  to  pccfloat  itself,  when  the  J&udoa  Comp»Dj 
hegtui  II n  action  »8aliiit  Ur.  W.  J.  J>nf,  but  tfrit  mUod  haa 
becu  discontinued. 

The  action  under  notics  was  soon  diRpored  of.  Besides  the 
■obotantial  dofenco,  which,  however,  proved  untenabk,  that 
tlw  goods  produced  hj  defendant  were  not  ninde  nndtr  the 
Bdtiin,  and  would  not,  in  thoabsoncoof  alicenoeibeirifrin'/n- 
lllMllla  ot  the  p«tentH,  the  defendant  net  ttp  k  OOuatercI  n  iii  I  t 
munpnanitation  at  the  timo  the  licencw  ma  granted.  To 
•QtooM  ooooob  acUim  as  thu)  it  would  be  noMnarv  to  give 

adflaritataoMintitotbaConrkaato  tbaiapnMntanoiti  ihal 
ban  aaio,  mi  ham  te  Hmt  met  aniNprMOBtetloos. 
Hr.  JohMOnlt  nunioiy  of  then  ttaaaaotbuu  pnmd  to  ba 
"  Toiy  mak  and  iMDla,"  tnA  bu  laa(  chanoo  of  taoMM 
YtmimL  Ur.  Johnaon  waa  farther  interested  ia  the  case 
*' Bioekie-Pliin  An  Immp  (Ltd.>  v.  Johnson,"  a  motion  for 
oonimittal  to  primn  for  breucli  of  ao  injunction  previously 
made  by  the  Court.  Mr.  Justice  Kokewich  made  an  order  for 
Ci'iii 'iiif.fil  SIS  li-^ked,  but  noti ;  •  nf  np]io,il  wa^  piven,  and 
diK-iu^,'  the  lukirvening  week  bLtoro  thv  jiito  oi  re  hfiaring  an 
Rrr,-iii|;('aaent  was  come  lobetwern  the  jiai  ties,  m.'i  p.  ric.i'iiiiifis 
were  ali.^ndonod.  In  this  caise  viv  vonturi'  to  liinai^'i-ei'  with 
the  firuiin^'  of  Mr.  Ju.itic«  Kokt'wich.  Tli.^  lamps  --jld  by 
defeiiilunt,  and  complained  of  by  pliiiiiM^fi,  were  not  ;'|.'iiticjil 
with  the  \':c-loria  lamp.  Tlie  lH;irne<l  jiiil'/ii  !i«  !il  tlin".  U-.ore 
was  "  substantial  identity,'"  that  the  dit:i-ronees  woro  oiily 
"  ililT(-r«^!ice.'i  in  iK  tail."  liut  tiiesn  ai:l' rencc  W'Tp  sulFu'.cnt 
to  make  the  lamps  other  than  Victoria  lamps,  and  it  was  tha 
sale  and  manufacture  of  Victoria  lamps  which  was  forbidden 
bj  the  order  of  April,  1899  (see  TA*  EUctricum,  July  27, 
p.  680).  As  soon  as  exact  identity  disappears,  then,  in  our 
view,  tho  aaeatiflm  beoomea  one  of  {afriBmiiMBtt  and  onghl  to 
ba  M  triacC      not  brooght  at  aa  order  ior  oonmtttal. 

Fassicg  now  to  [lie  Court  of  Appoal.  ue  find  th;ii  the  Lords 
Justices  Were  occupied  with  an  action  decided  by  Mr.  Joitio© 
Cozens  Uardy  last  year,  which  arouse>d  con.si.lLrulilts  interest. 
This  was  the  Spragne  motor  suspension  cnw,  or  to  pve  it  its 
prv)[  er  name,  "The  Electric Consliut^tion  ( D.  i  L'.d  i  -  .  Inipcriid 
Tramways  Co.  {Ltd.)  and  British  Tho:ii'i  n-Hau3ton  Cj. 
(Ltd.)  (third  parties)."  The  first  beariu^'  wa-  report<^ii  in  our 
oalamns  of  November  10  and  17,  1899.  Un  that  occasion 
lha  qntstion  to  be  decided  was  simply  the  valility  of  the 
Spragne  patent — taken  out  in  Kngland  in  the  name  of  Hand- 
furd,  and  numbered  9,527,  \  Wb.  As  the  patent  hod  expired 
no  injnnetioo  coald  ot  course  be  given,  Irat  in  its  pkce  tbo 
plaintitTg  sought  damages.  Mr.  Justice  GoBens  UarJy  found 
then  that  the  patent  vas  invalid  by  reason  of  the  wideness  of 
the  first  claim,  and  the  wide  raogo  of  this  claim  wiaeked  the 
flahitUb'  case  both  before  Mr.  Juatioe  Cofeoa-Baidi  and 
Main  on  appeal  bafbra  iba  llaakw  of  ibo  Bolla  aallioiida 
JtMtiBM  Blgbjaad  Collioa.  IntbiaaetionoQlTqaeiliomof  aoD- 
Btraokuw  and  o(  law  oeaw ;  no  eridenee  vas  gitan  aa  to  the  stale 
of  knovladge  at  the  date  of  the  patent,  so  that  in  this  respect 
tbia  eaes  differs  from  the  itacker  and  the  Chamberlain  and 
Hookham  cases.  Thi<i  case  gives  an  instructive  lesson  as  to  the 
drafting  of  a  specification  for  letters  patent.  For  example,  the 
follow iuL.;  sentence  occur:;  in  llamlford'g  iJp<-i'ilication ;  "The 
volte  or  back  piw*  of  the  lu;ld  niai-iiet  in  hune  from  a  cross 
pie<'i!  of  the  truck  by  heavy  sprio;.'!!,  or  fr.  im  tb>s  car  body  itself 
in  ease  of  a  street  car  or  other  v>  Incle  having  no  truck." 
.Mr.  Justice  Cozcns-Hardy  deciiii  d  that  ihut  meant  that  the 
yoke  is  bung  not  by  springs  in  the  case  of  a  car  having  no 
truck,  and  therofore  that  it  was  not  intended  to  include 
ppriri"'  in  elsim  I.  Mr.  Moulton,  for  tho  appellants,  arsuod  that 
thi  i  ;i.ti !  pretiitiun  was  quite  wrong,  and  in  our  opinion  was 
siicct!U!jfal  m  proving  hi.s  point  by  reference  to  another  B«ntonce, 
"  These  springs  extend  to  cross  bars  on  the  truck  frame,  or 
to  tho  car  body  in  case  no  truck  is  used."  This  instance  will 
sulltce  to  sliow  bow  very  careful  a  patentee  should  be  to  avoid 
all  amUgni^.  Of  oonoa  it  is  inat  pooiible  Uiat  thaambigni^ 
of  pbnaaoWgj  tbsoag^t  tbii  apMifisAtion  to  iutcntioMl  in 


order  to  make  suri  tlinl  tho  claims  are  .sniTieiently  wide,  and, 
if  .''u,  tht^n  the  result  of  this  litigation  will  Ui  a  wholesome 
lesson ;  but,  on  the  intur  hanil,  if  it  in  unintentional,  then  the 
paten'.pp  or  lii  j  atreuta  havi-,  by  want  i>f  auflicient  oxsf'tness  of 
i  prossion  0^1  the  ]i"irt  of  the  per--on  respniis;!  le  for  druflin^ 
ill.?  Hptoiiicalioa,  btfn  defri'.ed  of  the  benefit;  nf  a  rca'lj 
good  invention. 

It  was  mentioned  in  our  columns  of  J  one  22  that  a  decision 
in  tho  reverse  direction  a."  to  the  validity  of  the  Spragiie  motor 
suspension  patent  was  uphold  in  Uay  last  in  the  United  titatea 
Circuit  Court  of  App««ls.  Hut,  leatthiedldbreiMO  between  the 
judges  of  the  two  courts  should  cause  surprise,  we  may  point 
out  that  in  Spragne's  .\mcrican  patent  the  claims  are  not 
worded  eXMtly  as  in  his  EngUsh  patent,  and  farther,  that  in 
deciding  tba  hnglbb  caaa  the  judges  had  aim)  to  reoogmse  the 
faot  that  aaotbcr  Aneriflaajatmt  bj  SaEag«iia,whioheoQtaiaad 
a  diavhig  ahowing  'tba  unMrtma  etataid  in  Haadfoid'f 
apaoifleatifln,  was  published  ia  KigUod  brbra  the  date  of 
HandCscd's  ai^ptioation  tor  a  patent.  Tbia  wa«  a  fbrther 
gro-ind  OB  whieh  the  jadgea  dselafwl  the  plaiatifl'^'  patent  to 
bo  invalid.  Ia  this  matter  we  tbink  all  will  feel,  with  the 
M  I  ter  of  tho  Rolls,  "very  coiridstable  ajmpatby"  for  the 
p.=itenli«  and  for  his  as-^igneex. 

Wo  come  now  to  a  case  dealing  with  the  application  of  elec- 
tricity to  a  cheiiiicil  industry  —the  manufacture  of  caustic  soda. 
Tho  decision  in  "  Castncr  Kellner  Alkili  Co.  r.  Commercial 
Development  Corporation  "  was  given  by  the  House  of  Lords, 
and  BO  is  the  final  law  on  the  points  at  issue.  The  action  waa 
originally  tried  before  Mr.  Justice  ISigbam,  and  was  the 
electrical,  and,  we  believe,  tho  first  patent  ease  with  which  h? 
had  to  deaL  The  qneetions  to  be  decided  were  purely  those 
c  f  law,  and  the  oata  is  instructive  on  tho  paint  of  the  vilidity 
of  a  patent,  (k  report  of  the  hearing  by  the  House  of  Lorda 
was  given  b  oar  liraaa  d  May  18  and  Hay  3S, and  the  judg- 
ment in  tlw  iaaoa  of  hag,  8.)  In  one  Mpaot  tiie  oase  was  n 
cuiions  one.  The  pliriaNff  company  earriea  on  ila  rainnfao- 
ture  of  alkali  by  the  process  invented  in  the  Castner  patents, 
but  also  po.ssesses  the  Kellner  p«tent,  and  it  was  on  the 
Kellner  patent  that  this  action  wa-i  linui;.':hl.  (  •n  the  other 
han.l  tliij  (K-fi-ndant  company  hail  not  coruuiencej  work, 
liut  was  only  !•>■■!•  -ni.j  to  do  .so,  umij.^  thi>  lihudin  pitent. 
The  appellants'  pnUmt  had  never  bc*Q  piii  iuto  praciice  itt  ail, 
and  the  defeud^ntd'  pttent  had  never  been  used  commercially, 
Tlie  rivil  invention.s  were,  therefore,  little  more  than  paptr 
itiveniiona.  But  tho  real  .jueation  tj  l.^e  Ji  L-eied  was  not  the 
que-tion  of  infrin'-eniRnt,  liui  the  v.il;i]i:y  or  non-validity  of 
the  Kellner  |>at<:'nt-  On  .May  IH  (pp.  1  12  and  1  we  gave  the 
text  of  ihia  specifii  atiou,  and  it  will  l  u  s  -  n  that  the  gtH  of 
Kcllnor's  invention  ia  the  use  of  .1  '  Bti'iimary  mercury 
cathode"  But  in  hia  complete  spocitication  Kellner  dc^toribed 
and  illustrated  by  drawings  a  modification  of  his  apparatna, 
in  which  the  bells  and  mercury  trough  were  mounted  nn  a 
vertical  spindle,  so  that  a  rotary  motion  might  bo  given  to  the 
bells,  radially  arranged  round  the  shaft ;  or  the  bsUs  might  be 
kept  fixed  oiut  thf  tivuiih  rot'i(<-il.  The  intiodufltion  of  tbi4 
modification  of  the  original  apparatna,  a)  deMribed  in 
the  provisional  speoifioatioii,  was  held  to  render  the  patent 
invalid ;  for,  in  apite  of  tba  inganloiH  Mgnmont  o(  coonel  for 
plaintUb  that  by  "itationajqr  aMtoniy  eatlMda"  waa  mannt 
"  stationaiT  lalativaly  to  tba  containing  iwaal,"  and  that  avan 
in  tliis  nodtfiea^  of  the  apparatna  the  aiarattry  waa  prao> 
tiddly  at  rest  in  its  containing  vesasl,  the  Lord  Obaneallor 
and  Lord  Macoaghten,  who  gave  the  decision  of  the  House 
of  Lyorda,  both  maiutainod  that  tho  ir.troduction  of  a  rotating,' 
trough  waa  an  entire  departure  from  the  eg.^entiai  I'eatare^  of 
the  mvention  as  dc:'-cribcd  in  the  pnivijioual  .^ip'Pciiio.jtion,  ani 
liiat  therefore  the  patent  was  b.-id  froaj  discoaformity.  Tioi 
judgment  in  the  House  of  Lardy  Wi\s  a  unanimous  one  In 
the  Appeal  t.'oMrt  two  Lords  .lustices  (the  Maxtor  of  the  liolla 
and  Lord  .lualice  l;if,'byj  heM  the  paltiut  inwilid  from  d^-ieaii- 
forroity,  while  Lord  Justice  V'aughan  Williams  held  it  to  bo 
valid  and  that  dofaaianta  had  inMvged. 

This  completes  our  snrvey  of  what  we  may  perhaps  call  the 
great  "  trade  cases"  of  11^99-1900,  but  it  often  happens  that 
the  moat  important  qneations  as  to  the  rights  of  iiidifidada 
torn  np  in  initt  «ppenr  at  Aiat  quite  ninor  unlSom,  and  in 
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tlie  prtiaont  in^ivanae  ft  scrntiny  of  all  thw  cases  of  tho  year 
baa  ^ceMjOted  soma  intereating  pointa  which  may  well  be 

Perhaps  ihe  most  important  point  raised  was  the  qoestion 
whether  Au  undertttker  having  powers  to  ase  the  »tr,  fU  for 
tramwayH,  unJer  tho  Tramwuya  Act  of  1h70.  Las  thfrt-hy 
powers  ako,  ia  nsiDg  electricity  (or  traction,  to  turn  up  tba 
parfmmt*  to  lay  feeders.  Tbia  inustioii  was  rais*!<l  ilirectly  in 
the  h*ftrin!f  b*forn  the  Ap))<'iil  Court  iti  "  Corporation  of  HyJo 
r,  Olilliaui,  Aahton,  ami  IlyJe  Electric  Tramway  iLtJ.;,"  ami 
was  raised  indiroctly  m  !>.  sido  i^^w,  though  not  under  the 
TramwayH  Act,  1870,  iu  "  GoMhcj-;,'  and  Sduy  c  .  Liverpool 
Corporation,"  alao  in  (he  Appeal  Uoart;  and  we  may  compare 
ihs  dict)i  of  the  Bench  in  the  (wo  cases.  In  the  latter  the  real 
point  at  issae  was  whether  the  Liverpool  Corporation  had  a 
right  to  place  a  pole  for  ovorhoad  tram  wires  and  a  fuse  box 
on  the  footpnth  only  2^ft.  away  from  the  door  of  Goldbergs' 
premises  after  (ioldborgs'  refusal  to  allow  a  rosette  to  be 
fantfTir^  to  thek  premises  had  been  made.  In  short,  the  actton 
mam  one  fat  iuaagtB  for  nuisance,  and  malice  on  ihe  part  of 
Am  Oorpontioo  iras  «U«ged.  It  ahoald  be  meBtioaed  at  tbe 
omiMt  mi  the  powen  of  the  CorponUton  ue  nvan  nnder  tbe 
Limgoel  Onqpontbn  Tmamjt  Att,  18B7,  ligr  wlikh  ibey 
hmtt  Mtlmri^  to  w/BmsH  ibm  Imntfi  end  etnets  fat  the 
yiiHuawM  of  meehanlnal  toMtion.  ui  tlw  eignmoit  for 
OoiMberge  in  the  Appeal  Gomt  eomutl  did  not  dispute  that 
the  Corporation  had  full  powec  to  oee  the  carriageway  for  the 
purpose  of  coustruotiug  their  tramway,  bat  contended  that 
they  had  no  powt-r  to  the  pavement.  Hih  contention  was 
that  thn  word  "  street  "  in  sec.  86  of  tho  Cori-oration's  Aci  <jf 
1897  coivipri'f-ri  the  carriai-'cway  only.  The  Miut«ir  of  the  Rolls, 
in  his  juclgmc'ut,  Ei'.iii  h>-  could  not  assent  to  this  c  iiiti'iili(ui. 
"Tlifcrc  ciiuld  be  no  doubt  tliat  the  powerK  cf)iiferred  by  sec.  HG 
were  npplicable  to  any  -dreet,  and  tliat  the  pavumtsut  waii  part 
of  the  .'itieet  for  the  purpo.Hts  of  <  oiLilroctiug,  erecting,  laving 
down  and  main  tain  in  a:  in,  over,  or  under  it*i  sorface  such 
works  as  might  be  nece.HHary  or  expedient  for  the  purpose  of 
adapting  the  tramway  to  the  u»o  of  mochantcsal  power." 

Uere,  then,  the  Master  of  the  UoUs  unhesitatingly  declared 
that,  although  not  expressly  mentioned,  the  pavetnent  is 
inclnded  under  the  word  "street"  in  the  Liverpool  Tramways 
Act  of  1897.  But  when  we  turn  to  tho  Tramways  Act, 
1870,  we  find  a  different  state  of  affairs.  In  tbe  Corporation 
of  Hyde  ease,  mentioned  ab^vc,  the  Corporation  was  willing  to 
alhnr  the  Tnnnisy  Company  to  put  feeders  under  the  pave- 
OMnle  OB  »  pejment  of  £500.  Tbe  Tmmwav  Oompany 
lefiiied  to  nulM  any  such  payment,  and  asserted  Ihttt  legal 
r^bt  to  use  the  iootpatbi  The  Corporation  applied  for  an 
injaDCtion,  and  Ur.  Jiwtiee  Osaatbam  granted  the  injimction 
1  a.'A  I  yetkr.  In  J  uly  laet  the  ease  oame  on  for  hearing  i  n  the  Appeal 
Court.  The  Eleetrie  Tramway  Company  based  their  rights 
on  the  powers  they  held  under  tho  Tramways  .Vet,  lalO,  and 
nnderanOrdprinCounoilof  1896.  LonlJuBtic*;  iimitli  held  that 
"the  TnvmwayM  Act  of  l.-^TO  only  applied  to  laying  down 
irftmlincH  in  roadwiiy.9,  '  lie  could  not  ."©e  "  that  it  had 
any  applicaiiuu  Vj  laying  down  electric  feedtra  uudor  tiiK 
footpaiii."  And  as  to  the  parstjraph  relied  on  in  tho  Order  of 
Coimoil,  he  could  "not  liud  au_\  ju^tilicat:ou  for  what  the 
defendants  had  done  against  the  will  of  (he  plaintiffs."  In 
this  judgmaat  Iiosd  Jnetkes  Vanghan  WilUams  and  ftoDMC 
concurred. 

In  the  light  of  th('  \  iew  taken  by  the  Master  of  (he  Rolls  in 
the  earlier  case  as  to  what  is  incUided  in  tbe  words  "  any 
street,''  the  decision  of  Lord  .TuHtice  Smith  seems  quite  open 
to  criticism.  But  accepting  the  two  deoiaioUS,  what  does  an 
examinatioa  of  these  two  casos  teach  us  ?  Snnly  thai  flie 
time  ie  more  than  ripe  for  new  legislation  on  tramways.  It 
ii  obVMias  that  an  act  drafted  in  1870,  long  before  electric 
mfllioD  vas  introduced,  and  bavins  ta  view  onlj  house  or 
itpim  lEtnif tvbieb  reqniied  no  distananos  of  thaalNeteeioept 
ifl  fha  niddh  of  the  niad,  ie  altqgsiher  loadeqaate  to  deal 
«f  th  the  various  and  wholly  diffeieni  pioUsiDe  wbiob  aiiae 
under  schemes  for  oloctrio  tramways.  Would  it  not  tlieveforo 
be  well,  without  further  delay,  to  oferbaul  the  aett  and  orders 
on  tbe  subject  at  present  in  foisa  and  pass  a  new  aad  wtlly 
adequate  Tramways  Act '? 


.\Dothcr  case,  and  a  very  eurioos  one  in  some  respeolaii 
dealing  with  tbe  duties  of  a  company  under  these  Tramway 
Act  of  1870,  wae  heard  in  tbe  Irish  CouHb  in  Jane,  and  was 
an  appeal  to  the  Que«n'R  Bench  TMvision  against  the  deciaioo 
of  a  magistrate  in  an  action  licought  by  the  Dublin  Corpoca- 
tion  against  the  DubUn  United  Tziaamf»  Oo.  lot  biUag  to 
maintain  and  keep  in  good  oonditioQ  and  M|Slf  wltii  MHiik 
materials  ae  tbe  Corporation  directed,  lb*  tHMHrar  tmAB 
wiHiin  the  ei^,  as  lequired  by  see.  SS  of  III*  1670  Ao^ 
taken  in  ooqiuaolion  with  ^^cc.  87  of  tbe  Dublin  United 
Tramways  (Blestrisal  Powcri  Act,  1897.  The  curious 
point  in  the  case  was  that  it  was  found  Hint  the 
Tramway  Company  had  made  rfa-sontiMe  ofTorts  to  keep 
the  fabric  of  tho  trai  ls  rlh  v  i;  : ' n  <tc.— in  good 
order,  and  that  tho  air^^^iuriii  €t)iiuuion  of  the  tracks 
was  fairly  satisfactory  :  hut  that  the  tracki?  were  rendered 
exceedingly  slippery  through  failure  of  the  company  to 
"  sand"thom.  The  <lratight  made  as  the  cars  pass  "  swishes" 
offaU  gravel  from  the  track,  cau.sing  them  to  bocome  slippery 
for  hor.ses'  fcot.  So  long  as  tho  trauiti  were  drawn  by  horse."? 
Che  company,  of  course,  aanded  the  track,  but  ceased  to  do  so 
when  electric  traction  wft.s  introduced.  The  Irish  Queen's 
Bench  haH  now  decided  that  the.  Banding  of  the  tnokis  neoss- 
sary  "  for  the  protection  of  the  pubUc."  "8o  loog,"  laid 
Mr.  Justice  Madden,  "  as  the  roadway  was  a  danger  to  them- 
selves the  tramway  company  sanded  it,  bat  when  it  only 
became  a  danger  to  the  public  they  cease  to  sand.  The  sections 
seem  to  be  for  the  protection  of  the  public."  Under  tbe  coarse 
which  was  porstud  in  this  action  no  farther  appeal  if  possiUat 
but  it  will  be  interesting  to  have  the  question  fflaoosaed  Ib  Hm 
finglisb  eourts  and  poesibly  in  tbe  Hoose  of  L}rds.  Wa 
cannot  hdp  agreeing  widi  Ifr.  Jnsliee  Boyd,  who  gave  a 
dissenting  jadgment  in  this  Irish  taao,  that  "  tho  obligations 
oaat  on  tin  eompany  by  these  aote  had  reference  only  to  the 
UMfe«f  the  roads,"  and  that  the  work  which  tho  Corporation 
oonld  oompel  the  oompany  to  do  should  be  oonstractive  work 
sad  aotfai^f  site. 

This  eompleUe  onr  summaiy  of  points  arising  in  this  year's 
legal  aetioos  of  general  interest  to  eteebricians.  There  have, 
of  course,  been  many  cases  where  the  points  at  issue  were 
ordinary  points  of  common  law,  sach  as  hroacli  of  eontract  or 
tho  interpretation  of  doc  imonts.  One  case  which  was  locked 
forward  to  with  great  inlt^re.-^t  was  that  of  '■  Attoruey-Cieneral 
r.  National  Telephone  Co.,"  but  when  the  case  diil  at  laat, 
after  numi»rmH  delays,  come  on.  intimation  was  made  thit  the 
parties  had  come  to  an  agreement,  the  Telephone  Cotnjiany 
a?re«inif  that  it  is  uliia  liry  for  them  to  lay  underground 
wires  in  London  unb  by  licence  of  the  Postmastor-Cerieral. 
Nothing  wa.-  .'aid  in  ('ourt  to  t  luible  U3  to  learn  whethax  tbe 
Telephone  Company  (entirely  threw  up  il.n  uase,  nr  Trhnthor tiio 
at^rfcmpnt  pave  the  company  sometbmg  in  return. 

Ti.o  U'2\t  i^ession  of  the  Law  Courts  promises  to  pressnt 
uiaoy  cas!«8  of  interest.  Some  of  the  oases  with  which  ve 
have  dealt  above  will  appear  again  for  revision  in  a  higher 
court,  while  the  Judicial  Committee  of  tbe  trivy  Ooancil  will 
have  to  consider  the  appeal  in  the  important  OSes  from  Cape- 
town dealing  with  tbe  distarbanoe  to  tbe  Baetem  and  Soatli' 
African  Telegraph  Co.*B  oaUes  from  the  Oapelown  oleelzio 
tramways.  A  foil  iteport  of  the  prDOesdiQgs  at  Capetown  in  this 
matter  appeared  In  oar  issues  for  Uan»  10  and  April  6  and 
13,  lOf'O.  The  inomised  test  action  on  the  Jandus  patents 
may  probably  attO  ha  expected,  and  some  farther  actions  on 
tbe  chemical  indnstries  are  spoken  of,  so  that  there  is  every 
prospect  that  tbe  legal  work  of  the  new  session  will  present 
am^  food  fiir  discnssioo. 
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PROF.  PEBRY'S  PBBSIDEMIIAI<  ADDRE&B  TO  THE 

nrirnuf  101  of  BuonuoiL  mmnn. 

I  do  not  iatand  to  aaaln  thn  in  tiiy  mam  a  report  of  the  pntgreas 
of  our  IiuUtutipn  durlnj;  the  lut  or  anj  number  of  years.  I  thM 
not,  therefor*,  0rt  mj  toeount  of  the  exccvdingly  guod  work  done  br 
Colouel  Cronipton  and  the  active  •ervioe  corns  of  our  Kleetrical 
Eogineer  Volunteers  in  South  Africa.  I  »hall  not  ae«cribe  how  wef<'t«d 
onr  Am(>ripan  coiis^ns  in  Etii^'Iaiir!  nii'j  FVance,  nor  how  they  fi'ted 
lis  ;  n  orwhata  wunJfrful  ^U'^i  i'.**  aczuMpiinied  all  tliat  wasatteiupti 'i 
bv  us  or  I'V  them  by  il.  Ma-cjirt  aii'l  ntsr  French  rnllpn^ca, 
althdUKh  I  cannot  rv;fraili  &oiu  1  nMnn;,'  my  tt-.tiiiioiiy  I  Ih':  tjreat 
Idodneea  of  the  IMncc  of  Wkl«  and  the  iiritisb  C«mmi.<«ion  in  «o 
g^amaily  knlivg  u  tiiA  BfMih  FwriliatifbrovrjHMlriMptiun, 
•ndtiTiD^w  Alt  ue  of  aw  «f  itt  iwnii  for  <rar  oBee  til  the  time 
of  oar  Tint  to  Fbiil 

Mr  brother  bM  tiUd  to  get  me  to  intmduce  to  your  notice  »ome 
novel  ideas  which  have  come  to  us  daring  the  but  10  years  in  our 
busineaa  of  lighting  the  city  of  (ialway  from  a  fairly  constant  water- 
powtT -tf-ing  aceamnlatora  with  a  plant  "t.mil-Viy.  It  hr,-  ilimst 
ctiiir  tu  bt  a  ]>rBCtical  idea  t"  pr'>ln':e  i:,irbi<lc  of  c.ih:nu;i  in  WL't 
Ma»utiH,  Htid  utiliw  it  Uiroogh  the  gas  engine  in  dry  iH.>«iiim&  1  anf 
tlao  t>'ui]itt-il  tn  'ii?iu»i  the  UM  o(  larse  engine  plant  iit  ccntml 
itotions  ;  and  another  of  wveral  «abj«ct«  in  which  I  have  be«D 
immtlj  tipniwl  bM  ktm  tii*  imirin  ilT  i  pr»<lue«d  kgr  vitemA 
«f  deems  twetian.  Bat  I  Iwva  mSled  tompiaiion,  and  eliosen 
a  subject  which  seems  to  me  mtich  mora  importMit 

Vour  ftreaident's  address  is  foUowod  bjr  bd  dlscusnon.  Ilv  is, 
thereforf.  privilL-t;i-J,  but  tin  very  pririlc|?es  caufc  him  to  uddrvss 
you  with  II  jtri  uii  r  «eiiie  ul  n- .jjonaibility  :  he  may  say  whut  he 
pleawiS  but  he  uiu-t  h<:  very  ^%r.-  thm  hn  huM  the  best  interraUi  of 
the  InatitutiOD  at  hear'  ;  tli.;  iiiti n  t»  of  ihi-  Institution  a-  a  wholf, 
not  the  interest*  merely  of  a  £«w  uutuumn,  uid  least  of  all  ought  h« 
to  think  of  hi*  own  interests  NeTertheUas,  your  preaident  speaks 
not  as  an  omniscient  judge,  but  Tsther  as  a  Te^-  fallible,  very 
pt^udlMcL  aB»-iiid«d  mm  wIm»  bceaiM  fa*  hm  dovotad  hinwlf  to 
raapMtortiwvorkottlib  IiutiUition,  lieeMkiBtoteaahirbihiB 
eomments  upon  other  puts  of  the  work. 

Vour  uist  picaidents  represent  in  this  wa^  all  djisses  of  meiubetx 
of  this  Institution,  ^'ou  luive  had  scientific  men,  given,  some  of 
them  to  CAlculatiou  and  some  to  experiment,  and  xime  to  l<oth  uwn 
ychr-  have  S'lvsnoi")  the  fitudy  of  pure  science,  ^'o^  have  h.'id  prar. 
ti:al  teif'^^raph  u.t  n,  tivil  ind  military,  men  cunning  in  biii  1  iin; 
deep-d«ii  tiietjraijUy  au-i  telephony :  men  cunning  in  railwiiy 
tigiiaUing.  Von  liavc  had  electrical  chemists.  Vuu  bare  had  nutnu- 
iiictureiB  and  users  of  all  kinds  uf  electrical  appliances.  Vou  have  had 
■Mttvko  devote  thcmealvee  to  the  teeehing  el  electrical  engineer*, 
•nd  who  tailv  appreciate  tlw  tut  tlist  no  good  teacher  ought  to  be 
out  of  practical  touch  with  fhe  pTof(>j<.iion.  And  nearly  all  of  your 
past  presidents  have  iaTanteJ  thin^j^s  which  are  now  in  practicil  use. 
As  t  Si  hof  these  men  ha»  sjiven  you  at,  least  one  address  written  fi  Mm 
hi-  i)»n  peculi.ir  [-unl  cl  vuw,  prejudices  are  not  likely  hiive 
di-'ue  liny  hiinii  to  mLtulnrs  who  rcu^l  the  ''ther  a«ldn'e.''i'a.  I  know. 
tli'-Ttri Iff,  thjit  y.u  are '^'ijoJ-imf,;rt"ily  prfjiarcJ  lo  ^iv.  uie  ]ik'iity  uf 
rope.  1  can  predict  the  twinkle  uf  aniusenieut  iu  the  taevs  of  tomtt 
of  m  V  friends  when  they  learn  that  I  am  obott  to  toko  vp  s  aubject 
on  wnich  we  have  had  many  deliotes. 

In  this  address  I  mean  to  put  before  you  thix  simple  qnestion  :  h 
electrical  engineering  to  remftin  a  profession  or  it  it  to  became  a 
trade  >  Is  this  !o-titution  to  continue  to  be  a  society  for  the 
advancement  of  iinDwtedge  in  the  application  of  scicntitlc  principles 
to  tkctrical  inJuslrica,  or  is  it  to  become  a  mere  trrlfs  iim-'m  ' 

I II  0  iirse,  at  the  prciSCUt  tlm<!  the  outside  pull.'  arc  w  ritiij  to 
ri^nrii  iiu-iiil*rfhip  of  thi»  Institution  as  ?i  niulfnl  of  i-om  tliirij; 
uiiTi-tliiii  till-  tnemberthip  of  a  merr  tni'i.'H  uni'  ii.  !>irii;t;  '.liv 
euily  growUi  ot  any  trade,  even  «ucli  a  trade  m  tlua  ibi-  plmiuntr, 
it  was  really  a  ptofcastoo.  And  a  comiBon  trade  may  ."tuldenly 
become  a  profession,  if  it  suddenly  begins  to  develop,  aii,  for  example, 
(tone-masonry  of  a  hundred  ^ears  agu  .iiiddenly  developed  into  civil 
COiginecring.  Electrical  engineering  lias  been  de>  eloped  rapudly,  no 
that  in  the  past  it  hiis  certainly  been  a  profeaaian  oiid  not  a  trade. 

Again,  we  are  an  in<litutiuii'  of  engineers,  Mid  flw  ^neval  pnldic 
arc  willing  rls"."  ns  with  other  enginwrinfr  inilitdii'in" -f.-r 
example,  tht  hi^Iitntiiiii  of  Civil  Eogiiie.r'.  N'.n  ill.  title 
JI.Insl.C.E.  13  ;i  pn  ft-jaional  distinction  whitii  iv^ieoeiiU-  iu  •iml 
enijimenng  what  F. ICC.S.  does  in  surgery,  or  M.K.t  . P.  in  inedicine. 
W  is  ore  a  groat  deal  to  our  associatioB  with,  and  recognition  by,  the 
Institllttom  of  Givii  Algintan :  our  HMMtinge  are  held  in  iu  roouu  ; 
uanj  of  MV  nMtnben  are  alao  its  members  ;  our  procvediags  are 
moditUed  go  IM  pioeeediug«.  Now  thi»  older  Institution,  f,'oveined 
b>'  AabcatttuHVhtt  bf  the  but  Britii-h  enginvcra,  has  laid  il  down 
tl'iDt  its  associate  nieinbers,  that  intpottaat  tbua  bom  wbieb  the 
higher  dass  is  nminly  fed,  shall  have  passed  cettaln  ipoettcd  oiami- 
II ::ti  >na  in  pure  and  applii^l  science. 

I  am  notnowsugcefiiL/  '.hatwu  ':.iii.:ht  t  ■  .s  lopt  tlun  science cxawi ■ 
nation  method  of  wuailtiiij;  any  kind  of  members  to  our  InstitaltOD. 


I  do  not  believe  in  tbe  wbele*al«  adoptioii  >■{  inethodaof  working 
from  another  society.  I  am  asking  you  early  in  my  adilrees  to 
remember  that  this  greatest  of  all  professional  engineering  institu- 
tions, j.-nverncf  by  practical  men  Ml  nf  common  »enw,  knotring  tlie 
want?  ■!  their  profession  well,  mfli.-l..'  up.n  a  IcnowkNl^je  nf  >rienc«t 

in  its  new  meml>ers.  If  th:-  reC  '^niin  n  ul  scieuctt  did  nut  exist 
anyw  here  else  in  the  whole  u  <>tM,  I  siy  th»t  its  recognition  by  such  a 
thoroogttly  0ood  professional  society  as  that  of  the  Civil  Eogineeis 
oodit  to  fMonHnaad  ittoaU  fMfwioul  aocieties. 

Tn  Garmaujr  an  anomoui  abide  baa  recently  been  mado  in  Aft 
mi"ing  of  engineering  degrees  to  rank  with  the  highest  university 
buIlOttr^  Then;  i»  hardly  one  engineer  of  eminence  in  •Switzerland, 
France,  nr  Orinany  who  has  not  passed  with  honour  through  the 
cUs«e.'<  of  one  of  their  great  scienee  nniveniliea.'  In  Great  Britain 
within  the  last  !.'«  years  not  only  haveprpit  fTtjftti''<«rinE  srhmljtWn 
established  in  all  tin  iii;\n'i:,i:Vjnii^;  ;o»n:<,  hu;  even  in  ' '.uabnii^-t? 
University  there  =■  mc  <.:  the  bcH  sciiooU  ot  cull,  ijiecikanicai,  and 
.  lectri:al  en/iruenn,;  .if  which  I  kuow  anything. 

Before  wv  tiiink  oi  imitating  the  Institution  of  Civil  Engineers,  wv 
ought  to  leflaet  oa  owtoitt  naduMBtal  dtsliaetiaMa  between  that 
laatitatlda  nd  oar  own  which  at  flrot  tight  atam  to  make  tu  lasa 
profejniona].  Hiere  is  a  well-known  nn written  rule  of  the  Civil 
Engineers  t/>  which  there  arc  onlv  a  few  exceptions,  that  no 
contracting  railway  or  harbour  engineer  can  sfHuiie  the  ti'le  of 
M.lnstC.E.  I  think  myself  that  it  is  a  pity  tn  imw  a  hai  1  and 
fast  line  betwetnt  cnnsulting  engincait  and  eootracton.  No  doubt 
itsimpli6ej<  the  '.  .i  .  urof  the  CooBMil  »  ito  salefMon  of  «iidWato^ 
but  it  gives       tu  anomalies. 

A  iiiau  who  wai*  once  a  civil  engineer  beeauae  ho  served  a  pupilage 
under  hi*  clever  father,  and  who  now  ia  nominaUy  at  the  head  of 
bis  father's  large  piactioe,  the  real  eBsineering  work  being  done 
by  many  clever  employes,  this  man  may  be  a  mmber.  A  contracting 
engineer  who  shows  marvellous  ability  not  only  in  rectifying  the 
lai-takes  of  the  designer  of  a  hiige  b"n<lge  or  tunnel  or  reservoir 
embankment,  but  shows  the  power  of  I^ord  Kitchener  in  lUrectilig 
the  work  of  thousands  of  men  su  that  no  man  nee.i  iJle.  and  the 
whole  cmtrnct  i^w?  nti  like  rinekwork,  ami  i"  liui^he.l  well  in  the 
r!uniin\;in  nl  tmn..  llu»  inani--  ineU;_:ihl-;  N'nw  in  f.ir  Innlitiitian  it 
has  been  recugu).-<c'i  t'iuui  the  very  tirst  that  manufiuiKicra  smd  com- 
trscton  and  their  eniploy^i  may  belong  to  the  verr  highest  rankaot 
their  profession.  Of  oouise,  I  do  not  lAcan  »CB  who  simply  reoein 
tha  jmtM  of  ImaiHiiaf^  or  eran  am  who  norely  work  to  obtain 
otdera  for  thanwdvta.  I  mean  men  who  are  not  merely  (braudly 
but  iu  reality  manuiucturiiig  or  contracting  engineers.  I  mean  men 
who,  in  deeiiug  with  ttandardised  things,  design  new  methods  for 
<|uick,  gooil,  .  heun  prn.l  setinn  of  such  tliini^.  I  mean  men  who 
iinpnive  o3>l  tntin-  nl  things,  possibly  thr.el^•h  Ilien  jiai.i  saljordi- 
nates.  I  mean  h>  a  iii.iinr.i-tnrer  fit  to  be  a  M.l  K  K.,  a  man  who 
might  s»-t  as  hit  'jw:i  mm  ii;ur,  and  wh  i.  perluiis,  baft  a  wider 
outlook  than  on  mtte  luuiagurial  dutirt.  Kri  long  as  a  coutiactor  or 
manufacturer  is  really  an  engineer,  we  know  that  wa  add  to  OOr 
strength  with  the  addition  uf  every  such  member. 

But  cmeider  aooatzootor  who  only  uses  ord  inary  types  of  miichiaoa 
or  electrical  plant  in  wall-knowu  wavs,  surely  he  can  hardly  be  aaiid 
to  be  in  the  profession  at  all.  Surely  the  one  thing  tliat  ditfereu- 
tiotes  us  from  mere  tradesmen  is  that  we  do  not  follow  mere  rule  of 
thumb  methods  ;  we  think  for  ourselves,  we  w.  iu'h  ,ai!\  aiit.iu:e;  iind 
di.'^dvantages.  If  every  new  installation  ri-^iKiv.i  th>-  j.iine  treat- 
ment m  exirtin;;  nnp«,  tn.-  enjHncer  would  dejjenerate  into  a  tradcs- 
nai!.  an  1  it  »eein^  t  >  in  -  i  hat  the  eleellical  m^Mer  OI|ght  to  hnW  A 
Bpbcmi  icAi  of  such  degvueration. 

In  railway  and  harlour  and  river  and  aanitOlf  a^l^Milillgi  K 
every  new  job  there  are  new  diSkuIliee  to  be  dialt  with.  An 
engiiMar  who  deaiinu  nany  anderukioKs  and  sees  ihem  carried  out 
must  b«  a  thougntfnl  man :  he  cannot  helu  keeping  himself 
oetjoainttd  with  engineering  principles,  and  so  ne  is  a  professional 
man.  So  an  arehttect  Anda  that  each  new  job  reciuiroa  all  his 
experience.  Every  cnw  that  comts  bcfoie  a  n»al  pbT-ncirm  or  surgeon 
re<iuirea  a  somew  hat  lillercnt  Irejitmetit  frinii  i:iy  ul  1  case.  Every 
case  brought  before  a  l^irri>»t«T  rC'iuireii  the  ciencise  of  all  his  past 
experiencis.  In  every  a  \  rv/tt$ion  implies  the  necessity  for  the 
exercise  of  all  one's  |>tt«t  i'xpeneu>.':  ;  hecauM!  the  work  one  bai-  to  do 
is  never  the  same  us  any  work  one  has  ever  done  liefore.  And  whan 
I  say  pa.'<t  expetienee  I  really  mean  certain  general  prindplea  which 
one'liaa  alwaya  in  one's  mind,  principlea  derirad  (nm  ul  th.-it  one 
b<L<  done  or  »«tn  or  read  about. 

Electrical  engineering  is  iu  a  curiou--  position.  It  owes  its  being 
altogetlier  to  scientiBc  men,  tu  the  lal-nratory  and  desk  work  of  a 
long  lima  of  ezperimenlen  and  pliilnixiphers.  Even  now  the  work 
golllg  on  in  n  labOialOiy  lo-day  beei  imca  the  much  larger  work  of  the 


*  1  1. iTrki.tinl  all.,  tlist  the  ^e4t  uiuonM  c»f  laiuiufACturem  in  Gcrmsay 
we  about  u.  iiuJie  (acililios  for  »,'i»ini;  »  ye»r  of  real  fai  tory  wotk  to  the 
polytecbnia  sUldents,  tlms  perfcvling  the  (iermau  «valem.  In  Jspan  we 
fneni!  greet  success  in  rei(uiring  xtu'lents  tn  siwiid  their  nummar  ia  real 
>ihnr  <.  their  winlent  at  culie^e.  In  Knsl:tnd  il  may  be  that  wa  Shall  pefST 
I.,  ^ei  up|>rantiec«  have  nle^fter  factory  hours  tliaa  workiuea, thair  MMna 
being  rcsiMMMibte  for  iaatructiuu  boiiig  giveo  in  theory. 
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eupineer  til. morrow.  Whea  »t  lenfitli  iTii.-  Uboratory  ezptfinunt  is 
ui:li«fil  in  engiDeeriD^;,  we  see  ihiit  tlit  iL-  i<  no  othtr  kind  of 
etifiinewriiig  which  so  leads  itself  U*  iuatb«tiiatical  treatment  and 
*.\A<-t  mi-Ji-iurv-iiiPnt.  Mrmt  d  lh»  phenomena  deklt  with  In  Lbo  elec- 
tric^ euguieer  lead  tbemselvex  to  ex«ct  roatheruAtiral  r^iilcukiimi, 
ami  after  caleaUtioiw  are  made  exact  meMuremciiU)  iijav  be  inA<le 
to  test  the  accoiacj  of  our  theoiy.  For  a  completed  iu««:hii)e  or  any 
«(  ito  BMto  fiu  hi  mhwttod  lo  tin  matt  aearchinK  electnaal  and 
nugmno  tMti,rinM  tfaMateftavvnUkaflioiic  applied  hy  themachairi- 
cal  tngineer,  do  not  deitioy  the  body  t«!tt«i^. 

CuntniBt  this  with  the  calculatioiiD  it  U  [mfuiblt;  to  make  in  Other 
kinds  of  engineering.  Tht  pres>iire  o{  earth  against  a  reretcment 
wall  ia  possibly  SfK)  per  cent,  or  3i  •!  per  cent,  greater,  or  50  per  cent. 
to  TO  percent  Ifs  Uian  ivhut  we  imagined  it  to  be  in  what  some 
liuiiUyi  men  call  theirv.  We  ii-e  fact'itm  of  saltly  5  or  10  or  more 
on  i\U  kiiidB  <jI  irvju  Htnictiirc  ealL'iiliitionB.  bocaiue  we  :ire  aivnre 
ijf  our  itpiDriiiirt:  of  a  corretl  uiL-thnil  ui  iIl.uHh^;  tt-ith  the  prob- 
lems. Tki;  civil  eugioMr  never  hax  ciiiclly  the  came  probloiu 
M  baa  abendy  b««a  m/hiL  Im  tomlliug,  earthwork,  tmiUim^  &c, 
is  fluking  railway*  and  caaali.  ha  i*  supremely  dependant  on  Ihc 
natural  oonditiona  provided  for  him  ;  the  cuntinuration  of  the 
•ttrface  of  the  ground,  thegeol<i>;u^^l  formation, thi'  ntriKtciral  materials 
available  in  the  nei{(hbourhood.  The  story  of  how  the  engineer  has 
to  study  the  endlessly  different  ways  of  interaction  of  water  and  sand 
and  gravel  is  told  br  the  troiiWesoma  tars  at  the  rnnnths  of  rivers  all 
over  the  worl.f,  by  the  difficulties  of  coast  and  river  Ixank  protection, 
by  the  faiiure  ol  "en  HttUs  and  piers.  But  why  shi>uid  I  uiake  a 
catalogue  of  tbr  (iirferent  kinds  of  work  done  by  civil  engineers  I 
Every  one  of  them  needs  the  exercise  of  general  aciantific  principlea 
4m  to  miuh  axpariapea. 

Vow  of  an  Miai  natonl  dillealtaea  (ha  ammltini;  or  aomMdiiw 
elertrieal  eogineer  is  greatly  independent  Otvi<  him  a  aottioa  of 
pmnr  and  tell  him  what  is  to  be  done  ;  whi  tlu  r  he  i^  to  IMit  a 
town  or  a  bnildiog,  whether  with  arc  or  ineandescent  liguts ; 
whether  he  drives  a  stamp  mill  near  a  mine  or  a  pnmp,  or  a  machine 
tool,  or  a  spinnin;^  frame,  the  electriral  ™rt  of  the  work  is  c»n':.M 
out  m  much  the  5ame  way.  Natural  c^niutions  a:fect  him  inaiiilv  in 
the  coel  ut  IraD&part  of  hta  maleriabi  and  the  cn<it  of  labour. 
He  can  make  in  an  ea^y  way  the  moat  careful  cjilciilationt 
as  t«  the  b«al  arrangement  of  his  conductors  and  mocbiae* 
tD  fiva  wiTfaiTO  aianoaij,  aid  axant  lar  tUa  aaij  alrailM' 
Urn  Ilia  wmk  is  tltat  of  a  bim  nadeBOUB.  Ha  la  prtetieaOy 
^ep<>iidi>rit  ev«n  of  the  waadiar.  There  ,irc,  indeed,  some  of 
vhci  gi'unil)!e  that  this  easy  calailatfao  i*  not  luikde  easier  still,  who 
prefer  to  make  arithmetical  gue»«es  rather  than  exact  calculation, 
Deeause.  perhaps,  we  like  to  tee  a  little  uncertainty  introdueed  into 
the  problem  tn  nwke  it  mori;  likf"  a  problem  in  civil  en^'ineering. 
I  WHnt  memlioT?  to  HCi\  i:le.-irh  th;u  a-  tino:  f,'Oi-Ji  oii.  w-  our  elei-t rieiil 
engineering  work  ^cta  more  .irirl  moiv  cut  ii;;.!  dried,  tlie  num  w  lnj 
la«es  the  powe:  to  cuU-ulrtte,  .vl-co  loces  l;i^  rip  of  the  sicijilt-  theory 
underlying  our  work,  nius^  sink  more  and  more  into  the  position  of 
a  mere  tiadeaoau  Wka  liaa  ao  huigar  tha  to  call  linHalf  aa 
engtneeae. 

An  electrical  engineer  must  have  stich  a  good  mental  graap  of  the 
general  scientific  principles  underlying  his  work  that  ha  is  able 
to  improve  existing  thi»-..'f  lui  l  ways  of  UKing  these  things.  It  has 
become  the  custom  to  call  tlii<i  ilieon-,  and  I  supiioeo  I  miist  follow 
the  cuHom.  1  should  prefer  to  cull  it  ■^cJen -e*  or  kti nvleilt,'.-.  Do  ■.  on 
rememW  Huxley's  definition  of  ccien.  e  !'  "  Scieuce,"  he  s>i'l.  '  i' 
organised  common  wn?t;"  ;  and  tbin  ii  really  wliat  I  meiui.  Well, 
calling  it  theory,  llo-  lonn  wl:o  i<  periueiilod  bv  theory,  wb.yi-  li.eoiy 
is  fo  mnch  a  part  of  hM  mental  mochiucry  tliat  it  in  always  rutidy 
for  piaoliaal  apylicalictt  to  aay  problem,  he  is  the  real  engineer. 
BqI  job  anul  not  miataka  bm  Id  this  matter.  Eighty  per  cent  of 
tha  men  who  pass  examimttiona  in  mathematics,  mec'ianica,  and 
dactrieity  have  very  little  of  this  theory.  Fifty  per  cent  of  the 
writers  of  letters  in  the  engineering  journals  in  wbicli  mathematical 
expressions  occur  have  alnioet  nothing  of  tht§  theory  in  theb  pojscs- 
sion.  ft  if  unVn')«m  to  foolisli  :ui:ii.  11. >")k -  al  /UC,  lectures  alone, 
experihieiits  iilijne,  workshop  experience  iloue  cannot  teach  tbl^ 
theory,  fhe  in  insicn  of  a  Q  C  may  acLually  prevent  a  man  froiu 
aeijuinn-  it.  A  man  iii.iy  have  much  of'thi«  theory,  aUtinr.uli 
he  may  never  have  listened  to  lectnrw,  akhuugh  hu  may  dinlikc  Ltiu 
eight  at  a  lathaoiatiaal  axpres^iou.  I  haw  kaown  men  who  might 
ba  caOad  fllitafato  to  poasaw  much  theory.  1  bava  known  many  men 
who  atight  ha  called  good  daetrkiiana  whoanalauatinntii«mtlM 
dnuy  Bccaaaaiy  for  The  alcetrieal  tngmea. 

'  Wliat  Fa]>uir«Md  of  the  woid  "Occupy  "  wf  have  lo  nay  of  tha  wurd 
"Science."  It  i«  hhcI  'y  many  {.eopfe  oui  cf  \U  ptnfiw  mmniiix  anil  then 
condeumed,  w  ttnl  .-lie  1.  n<.iij;m  nirni  1  tn  uii.  i:.  In  I'r.il  Pitx^{«raW« 
splendid  iiuHiguriil  uJilrer.i  i-j  tbu  l>uUi:i  .'>e«iiun  of  (hi«  liwtitution  hs 
*«v»  :  "  A»  h«  recently  been  pointed  out  to  ino  by  Dr.  TrmitoD,  it  would 
itt  im|>onibl«u>  aay  the  name  cuotouiptuoos  chingii  of  knowled^  ai  arei«i<l 
ef  •eii-inr,  In  Ger.oiJiy  llir  -.voril  u-ri],  '  WiisenfcliRft,'  i»  the  one  corre- 
ipf.iling  t.'j  uui  wonl  "  icnonlivik;!','  [iii.i  there  noitody  of  any  sSDiMi  could  say 
tlut '  knowledge  U  all  buutug,'  ai  is  here  ofton  said,  and  atiU  attaoer 
thaanht,  at  <«ld«aea."' 


I  am  Bpoalcing  only  of  tbeorv.  Of  the  other  ijualitications  lor  an 
engineer  I  need  ii'dt  here  Fpeak  ;  they  are  present  to  the  minds  of 
all  of  us,  A  man  may  have  any  amount  of  knnwledjte  ;  he  may 
know  how  to  apply  his  knowIeilf;c,  imd  yet  he  in.-iy  not  ha  able  t  i 
apply  the  knowledge  from  a  w.mt  of  en^jineerin^  character.  The 
ea^jaaar  moat  bo  a  laat  aua ;  ha  anak  nama  indiridiMUlgr,  tho 
power  to  think  tor  UmiaUl  Ha  mait  not  he  like  a  sheap,  knowing 
onlj  enough  to  follow  the  bell-wetiwr.  Over  and  over  again  in  the 
kac  30  yeeri  have  tome  of  as  given  onr  ttodenta  mnch  the  same  sort 
of  advice  that  Baden-Povrell  gives  to  acouts  in  that  excellent  little 
book  of  his.  If  any  of  vou  have  not  read  that  book  yoa  ought  to  1  my 
it  at  onoe,  and  you  will  there  Rnd  that  if  a  man  ia  U»  think  for  him- 
aelf  lie  must  poosef.i  all  kinds  of  kieTwladBl^ha  WBSt  ha  fiHUimSlj 
picking  np  new  kinds  of  knowledge. 

Koboiiyeaii  limit  the  value  of  any  kind  of  knowlejge,  but  -till 
one  iioiy  my  that  cerUiia  thsUf^  are  pr.jlxibly  tunri'  luiportant  than 
other'.  To  ^niiu  what  we  i.oill  "tbeoty  "  a  ffMii  t(ener,il  (education  is 
must  hcioiul — mathematical  knowledge  is  verv  helpful ;  laboratory 
and  wonahop  aiperiaa«w  an  extremely  halfinL  Tkaa  ia  oma 
qualification  wUeB  tha  alaetrieal  engineer  niMt  ham  and  withoot 
which  all  other  qualifleations  are  uaclass,  and  if  a  man  has  i:  no 
other  i|ualiQcalion  is  supremely  importanti  and  this  abeolutcly 
indiiipensable  qualilication  is  that  a  man  shall  love  to  think  about 
and  work  with  electrical  things.  He  must  like  these  not  because 
ol  the  money  he  can  make  thron^h  electrical  contrivances,  nor  even, 
I  thmk,  IwoaiL'-e  ot  the  name  he  nuiy  make  before  the  world — lhi» 
would  be  mere  liking  or  cup'joird  love,  which  ha.«  no  lastMij;  iju-ility. 
So  lon^  ai  We  Lave  men  in  this  C  juntry  who  h.ivc  the  true  lo',  i'  for 
scientific  work  of  which  1  spiik,  so  long  shad  we  have  a  real  pro- 
fkaaieB  aCaketakalangineerinig,  for  aaea  bmb  ava  alinyaaebenuag 
naw  coBliiTaaaaa  aad  improving  old  ooaa  and  BliliiiBC  tha  aerriaoa 
of  all  helpful  paopll^  and  eapeeially  of  capitalista.  When  we  havo 
reached  a  stale  m  which  nobody  schemes  new  things  because  tho 
existing  thin^  are  perfect  there  will  no  longer  be  a  profe^i  in  of 
electrical  engineering.  Of  all  ideM  surely  that  of  having  reac  hed 
perfeetion  is  nion  hitefol ;  the  idea  of  exact knowladge,  tha*<  nothing 
Id  unknown.  Ouit  therd  is  no  Bead  Ctt  tiioa|iht  and  thanliMB  diat  lo 

think  fur  oneself  is  a  mi. 

And  so,  iillLiough  we  are  a'.l  .igrjcd  that  mueh  ..tandardiaation 
in  our  contrivances  and  methods  is  absolutely  necessary  for  oar 
aonyaliitoB  with  other  naihw^  wo  aaait  fgUaw  tho  AmeiicaBa 
in  tail  natter  aad  Itha  ean  that  it  doia  not  daitio7  ioTcn- 
tipn  Of  course  when  things  are  really  standardiaadt  when  we  have 
our  t>«rfect  Manser  rifle  or  dynamo  or  locomotive  oc  tnwtiim  engine 
or  electrically  driven  stamp  mill,  a  Boer  can  buy  or  even  manufac- 
ture  them  if  he  has  money,  and  he  can  o^e  them  as  well  as,  or 
poi»ihly  bjtter  t^tui  w«>  lan,  Rnt  he  h  not  sn  etippneer.  lie  u«is 
thingb  lifter  the  en^-iueer  ha.-,  clone  work  upjn  them.  A  Stoker,  a 
commcm  eiigiue  Jruer,  Uie  gikar.l  of  a  train,  these  are  uol  engineers. 
Vou  uin-t  hiive  noUi;e'i  tli.it  the  American  eiigiiieerj,  who  »urely 
deserve  tho  character  of  being  practical  idoalista  above  all  other 
eagbuiia,  are  tha  man  who  aza  moii  iubaad  with  aotiaiBa  of 
itaadaidintloB  tafhieh  laad  to  ahaapBan  af  Biamiibatai^aBdttfr 
are  also  the  BUB  Buataliva  lo  tha  aaeanitf  fw  eaimiaaal  aoEfeaaaiva 
scrapping  of  tjrpaa  of  maddBeiy  whea  become  ona  a  littlo 
autiiiuuted. 

Our  chiefs,  the  meu  who  ran  us  all,  our  real  men  at  this  Institu- 
tion, may  be  ealled  prii''f,ic«!  )<lea1i<tc  They  have  imagination,  and 
luJgmeut,  ami  iniiividuality.  They  have  the  imagination  and 
eatiiuaittsm  of  invent  ir-H,  and  yet  l  hey  are  nior.j  tKnn  inventors,  for 
they  can  catimate  the  worth  of  their  own  inventions  and  control 
tbair  imMin«tinn«  They  are  ready  to  receive  ail  new  id^saf,  thvy 
walaoamail  aaw  things,  and  jat  tfaaf  wa  aot  carried  away.  Thay 
are  ndleala  and  yet  they  are  eoaaamtlna  They  have  wliafc 
Mrs.  Brechcr  Stowe  v-alleJ  /o-raf?!/.  A  atnag  iiintgination  wall 
under  control,  i^urely  it  i«  the  gre.ateit  of  flUntli  .^ift..^.    I  look 

round  ine  and  wonder  how  uiauV  of  us  really  have  it ;  and  how 
many  of  us  are  only  dull  music-hall  loving  men,  who  scorn  novels 
and  p'lfSry,  wh  j  live  ntililu.'ifin,  material  livej,  whose  aim  is 
merely  Lo  make  ii.oney  through  «li-;tricity,  who  love  it  not  fir 
o»rn  ?elf,  wh.<  cherish  theii  "  tisppenv-ha'penny- worth ' 
ot  thecrv  because  it  is  -urh^uc'iit  for  iheir  imirie.}:.ite  wanti-  AVhy, 
even  tho  writers  of  leading  articles  in  the  daily  papers  can  talk  of 
the  wundaiaof  elcetricity  and  what  bh^  jatcometo  paw;  aadjrat 
we  wlio  make  maehinea  and  nse  them  aiid  awiteh  tha  marfaUotta 
thing  on  and  otf  and  take  all  sort.s  of  liberties  with  it — we  arv  like 
Collliatui  oblivious  of  the  wonders  of  the  fairy  isle — like  soulless 
priests  maltiogaltving  in  iha  tauple  of  Isis — like  Aladdius  who  rub 
our  lamp  aoljr  to  Ht^flia  tinmiaarii  i  of  life. 

Twenty  years  ago  some  oC  Bl  wan  laughed  at  for  our  uptimisn^ 
and  yet  everything  that  we  declared  then  to  be  du-ablo  has  now 
actually  been  dono  by  engineer*,  except  tha  thin^'  which  w  i-i  thea 
and  is  now  declared  to  be  the  .supremely  inii-  ri.oit  thint;,  luuoely, 
the  electric  consumption  of  cool.  We  s.iy  now,  we  .lai  l  ihcB, 
"  Thu  applied  science  of  the  fuf.uc  lie-  n.'.  i-ib]..  umi  sio.ili  ;ii  the 
«>pttiatiuns  of  the  men  who  work  ut  pure  chemixtry  and  pbyxic-h" 
And  tliiak  of  the  woadorhilly  rapid  tato  at  whieh  labonuory  die- 
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foverieo  have  Vieen  ituiiJc  in  '.he  Ia«t  II  Viiir*,  fiti»i  Trr.w  »■  the  yf-"\r% 
go  on  they  become  more  an  i  mint  iLviLi  T'  i- :  nu  I  y.  t  ni;iiiy  m1  -.is 
alnn?  with  our  work  s**  ini,'  tin  fartht  r  than  our  non«.    A  vl-  ir 
I-  iimv  iiiiin-  t-ri  i.ti.int  wilh  il>'-iivi;ry  tlutn  a  hundrnl  years  uumI 

>D<j  yel  the  t>rutectiv«  stoli<ji(y  uf  our  aDCrstort  is  upon  us, 
«'«  think  of  tli«  latMt  iuuamrf  aa  if  it  wt- rv  rvnllr  ilir  very  la-^t  that 
Mft  he  imule.  A  thousand  nea  an  neacttring  and  tryiiij;  new  thio^* 
in  Uljoratories  all  over  the  world.  Some  of  ibem  ploddia^  and 
Houlledii  ;  others  of  them  wittt  iiMRiamtioa  and  clauncM  of  Tuion. 
IK)  you  think  that  nothing  is  to  come  from  all  that  work  t 

And  it  it  not  one  of  the  most  important  functions  of  the  engineer 
to  do  a>t  Mr.  Marconi  hu  dune,  to  codtIdc*  cujiitalistji  iKoomnt  uf 
•ei«iice  that  if  the  Ducccmful  laboiatoiy  axMriiBcnt  i%  triir^i  'jti  Iho 
Iftrxt  scale  it  mrM  tnri  «>««fHl  i  Ana  are  we  unitiL  t  <  I'-.ive  all 

Ibiii  pliinet-riii,;  1  k,  wi--h  .il!  '.U  I'liHHiI  iliiins  of  Kr>- u  u.uu.  ulb*il 
with  j>r<»!lilt'  tr   Inrcv'i  fii,;ni'-i-r!'.  trhf!?  in  iii  '-i  uk/«s  the 

acientihc  diM'!j\ ('ly  ha.^  ha  u  undo  m  Kii,!l;i;:il  :  Ah  «>■  so  laokin}; 
in  the  hope  and  taith  which  ara  bom  ol  maginaiioii  and  scteuoc  I 
AMdMHtm  ia  th»  fBtun,M  m  the  v>■^  Inm*  Is  laljtnaa  the 
iiifliixtir  tlMtlMW  fanii^lIuSirWfllititt  ateutnaf  Miutwe, 
Ba«-lik«i  ttwnrs  diMnd  a|N»  «iv  Uiikmdw  |wpidat!aii,  Flamuig 
and  OcnuB,  HoUanaar,  HmtntBot  and!  HaVitir,  dia  d«v«lopaciit 
of  our  naniral  rw«j»rce«  ? 

Some  of  the  l»»t  *ngineen<  I  know  are  so  exi-<-i>tiiiiial  that  one 
Delist  clfi"  them  '.nth  genius**  ;  they  have  furiiUy  and  character, 
a!:  !  ».  ihtv  h'u.j  SuCMiiic  (!ij^'Lu-:er-  tv.  i.  i.ii  j.  r  tin  ni<i~t  uiifavour- 
'  able  ciri: uiustaucv».  T'nty  hivc  piueed  through  ordinary'  schodf, 
and  yet  developed  rcuiiin  n  -ense.  They  wore  {ntchforke>l  ijito 
practical  work,  and  Iheir  liking  (or  the  work, as  well  as  sonic  curiuua 
UBd  af  inttiacl,  lad  tbnii  to  pick  up  all  aotla  uf  knuwlvdg*  whicb 
hm  bacooie  part  of  thdr  mtBtal  maehinery.  They  eontixme 
to  pick  up  new  kindu  of  kDnwIed^e  when  thcae  become  iiece»9an>' 
for  tlwir  profeaaional  work.  Unfortunately  theae  men  do  not  realise 
how  exceptional  they  are,  and  they  udviw  boy*  to  go  direct  from 
school  into  works.  They  forget  that  the  other  !*9  ]>ur  cent,  of  men 
trvatert  in  tin-  oanii?  n"iv  a?  themselTcs  can  only  become  hi'Wi  r"!  f 
woud  ilriiui  i  iif  w  itrr  '..j  niil  enginoers.  Treated  in  t'li  w.iv 
averafji;  h<j}»  ttre  ju*t  like  au  many  shucp  :  (hey  Icurn  jual  vtlml 
aeema  al>*olutely  ueceaaary  and  no  more;  their  ac<|uaintanc«  with 
the  sdtuitiiic  piinctnlca  uudcrlyiug  their  trade  ia  a  hojid  to-iauuth 
knowledge  which  MecwM  naelMt  when  tbcir  tnde  xUKleigoea 

In  1M7  I  Waa  an  apprentice,  and  when  in  the  drawing  office  and 
pattam  Aep  I  ICaMluber  well  liow  I  wa-i  chatfed  for  atudying  such 
a  non-paying,  non-practical  subject  as  electricity.  When  I  published 
luy  firel  electrituil  ]uipcr  in  1H74  bcforw  the  Royal  ."^ictT,  and  e^eti 
for  some  year*  uft«rward«,  the  n-^l  Mn»!r  iti«  r,f .  ifctncilr  in  Eiigland 
could  be  cimiiteil  on  the  hngcra  111  <  iH' -  Il  h,  1-  M  itn  ■  i m  rinM-mber 
the  tii»t  tlramme  magneto  machiuv  tbiit  amuK  lo  lUu  country,  a 
bcieiitmc  toy,  iu  187 1.  How  many  engineera  dreamt  that  a  great 
ii«w  blanch  of  engineering  bad  been  Jtarted  I  Kren  iu  1S7N  cngi- 
ncani  wan,  as  a  ml^  qnita  ignafaii(«(  «|«ctddty,  and  since ilien 
«r«i7  y««r,  althoi4;h  nawipapor  writoia  Turn  talked  largely  of  tha 
age  01  electricity,  the  men  actually  engaged  In  electrical  iudustricH 
have  actnl  an  If  the  greatest  of  chAOgcs  were  nut  perp>;luallv  going  on 
in  it.  To  Ih!  left  bTliind,  or  to  I  f  f  iiin-  c;iiij|i  f  llnwcri',  ciiildteii  of 
(JiUiiij,  ihif  i*  the  Oftnal  fate  i  f  lln-  lui  ti  wlni  urn  theory.  In 
IhSiJ  I  we  used  to  have  to  poy  men  i,'iUO  and  £3<X)  a-ye*r  Iwcause 
tliuy  lil  t  a  slight  knowledge  of  electrical  matter*.  In  l^H4-6 
thc<«  very  men  were  not  wi.,rth  2»)».  a  week,  they  were 
weeded  out  of  the  profession  and  their  places  were  taken  by 
men  of  h«ttcr  knowledge.  Two  or  three  years  after,  thuee  better 
men  were  it<,rain  found  to  hava  baan  waadad  gut,  becauia  maa  of  atill 
better  knowledge  were  avalUUe.  And  ao  itiiaa  goM  on  aver  anioa. 
llaa  Isani  juxt  enuuxh  to  gU  poatt ;  they  settle  down  in  theae  poata, 
and  acorn  theory.  Iliey  aetnuly  forget  what  little  theory  they  once 
did  possea*.  Tbfv  Vn^'w  a  ijreat  dwl  a?«>iit  ("^ifitiuK  machines,  but 
preaently  they  vt-i  t;.;r.  iiujirnv.  im-ul-  Imn-  ln-ni  -ing  on,  and 
tliat  they  no  longer  have  a  right  to  aay  llnit  tin  y  lit:  ni*  to  the 
engineering  proreiuioiL  In  every  year  one  li-t-.  tul  1  n>jii,  "  V(  i  wiil 
be  left  behind.  8eu  A  and  B  and  C.  I  told  them  three  years  ago, 
whan  their  naaiM  ware  in  everybody's  mouths,  that  they  would  b(! 
left  behind  like  their  predactasotx,  and  lliey  laughed.  Now  1  tell 
you,  and  yon  laugb,  audTyou  alao  wUl  ba  left  behind.  Ve.<s  I  know 
that  yon  get  a  good  ■alarjr,  or  large  f«*»,  and  your  head  touches  the 
fcky.  NevetlheW.'ia  because  you  neglect  theory  and  the  simple 
iiuithematics,  tiy  iiieanj)  of  which  theory  is  nia«ie  available  in  piactical 
pioblenu,  ynu  will  have  to  take  a  hack  seat  presently,  fur  our 
pmhldon  is  in  it<t  early  youth,  and  is  growing  rapidly.*^ 

Remcmlx'r  that  I  do  not  now  nfi-r  to  the  few  eireritiarinl  liMVPn- 
liom  engineers  who,  in  »pite  nT  lunl  trnMji:i^',  iIli  iiuinii,;-;  miii.c1;i:w  tu 
pick  up  the  m-i-v.-.-uiry  kufuvliil^i".  I  -jK-u),  nf  du-  nM-rngM  im-n,  luiuv 
of  whom  are  imw  livii.^;  iii  'A'.f  ^iiif  nlil  (iml'^  |MMili->'  'I'hty  know 
enough  for  prvsient  needs  ;  they  sunu  tin-  fimjili-  ju iiiti]ilt-' wladu 
underlie  all  oar  wodt  {  tliagr  ecom  the  easy  mathetuiitica  by  which 
thaae  principle*  Ifa  uitat  nadily  employed  in  practical  prublcma  : 
thaj  Will  bare  thdr  itwiid. 


Jost  think  of  xvfiii'  i'  mccurring  at  the  prr-tent  time.  In  EngUnd 
we  have  cheap  J,  i-  'i  it  can  Iw  oirriitd  euwly.  In  SwitrerUnd 
and  ^»tVr  noisntrii!.  winre  thei>'  ii-  im  c  heap  .  nil  llie  w.iler-power 
)iail  t  1  I-  :li«i-il  and  powrr  hu  l  to  l>e  trdnmiiittt'l  gn^ii  distances 
ulrtUii-iUy.  Thia  neeJed  high  \  ullaice,  and  «♦  it  i*  dillicuU  to  get 
high  voluijga  with diratt-CWWOt  niachin>*,  altvrnatiag  currouu  w«]« 
UM.1,  and  on  aeMiint  of  luolor  troablaa  ttuliiph<ii«<  working  baa  been 
introduced.  What  a  reveliiliun  it  was  to  almoM  all  ol  u*,  tkat  Tiait 
of  a  year  ago  to  Switwrbiiid  '.  We  naw  enomoiu  schemea  of  light- 
ing  and  IrucliMn  ami  power.  Wi-  naw  rle,-tri-  trains  driven  by 
distant  watorfalln  sandwi.lieil  in  among  or.liiiary  trAin^  k  -t].:uv; 
proprr  tiluf  on  Working  r*ilwii\  i<.  We  had  kii..wu  thst  t lu  re  were 
great  nclieim---  oarriud  out  in  (lerninny  uud  Ann--  a  n.  1  ether 
eonntrits,  and  yet  all  the  mai  him  s  wen-  <iiiit<-  unfamiliar  ti>  tti. 
We  wete  viTv  niuoh  like  what  en^;iiieer»  •>(  1870  Woald  have 
l<een  if  suddenly  brought  iuU)  a  g>:n>:nuuig  •tjitioa.  I*  it  not  a  CMt 
that  Mjme  vt  ut,  aaid  to  be  enuntMt  and  ihouicht  (o  fa*  pvaetical, 
asked  rjuestiOM  and  inada  raniarkt  which  ahowvd  that  w«  did  not 
know  tilt.-  mo»t  elementary  prin«-i|i1f«  of  thre*-phaAe  working  ?  Is  it, 
then,  any  Wonder  that  thatiaetiou  M  li.-nic!!  now  K-ing  developed  iu 
KngliiiKl,  on  line*  that  aro  certjuiily  not  the  tirnt  lor  tlii?  rountry  of 
tlicir  a<l<i|ition,  are  alto(;i  titer  d^l^ndeul  on  the  ii«  of  foreign  elec- 
fnr<\\  nwithm>  rv  and  employ  furei^ju  eU'':lri>-al  rn»{iiieeri'  f  I  am  not 
I  iitiiu:  this  aito(;ttber  f*itly.  for  iiiiiniiijvil  proiriitimitiou  haa 
|<i«veiited  our  devcl'ipUK'i.t,  ami  yet  lam  not  putting  it  altogether 
unfairly.    V>\-  ko<jw  t«n  little  thenty. 

I  am  afrui'l  tluit  just  nuw  we  arc  lii  a  ra'.h'T  ti,;lit  pUc«.  I  would 
give  something  to  know  how  we  in  thu  rojii,  are  J^liDlC  tO  Rat 
aojiuiuttd  with  molern  el.  ctri.al  euginteriiig  Oor  umu  waj  Of 
laanu<M(  ia  bgr  aetoal  luuidting  of  things  Kut  if  the  millioM  of 
poonda*  worth  ci  ma.hinery  coming  to  EitgUnd  cM-ry  y«ar  la  all 
foreign  and  i«  u-td  niaiiiU  i.ti  !•  :  '  .leinii  »ii(r-iintendeiae.  «ar  u»ual 
metho^l  of  ntudy  i»  mill'  ■  i  '  l  uli  ult  'I'lue  th.  ie  are  Amoricjui 
and  (ierman,  and,  indeed.  Kiii^lii-li  pulilitatiout  which  would  give  li 
knowled;^e  of  the  the  irv,  but  ii.l,  1  tiank,  to  the  .net  ige  Eugli#h 
til  tTir.il  ,  rr.'r,.  .  -.  1  know  of  liiany  mm  lli  ycai^  U>  4il  yeins  of 
«^-i.  vi),  M  l  II  I  te  to  okir  nii  i'tiii>.;-,  and  who  say  they  are  silent 
ui  Utiaui^..-  they  cannot  U-  uudci«U»oil  ;  p^'tbaM  theae 

men  will  And  a  wav  to  >At«  Ut  ail  from  being  left  behiild.^  T!'!'* ^ 
much  moie  that  i  mi^ht  aa.v  in  thia  ctimjeeticm.  An  tndiyidnal 
Englifhman  may  be  left  behind  other  En>:li-(hmen,  and  all 
Engliah  electrical  engiiuvrs  may  W  left  l>eliiiid  the  teat  of 
the  world,  but  all  electrical  engtiieen*  >'f  the  world  ii>«y  even  be 
left  behind  other  applieis  tl  scieli'*.  It  is  not  merely  that  the 
incaudewent  mantle  of  the  Ka-H  <Ti,;in«'er  is  imprsiving  and  necowi- 
Itttes  iiiipru\ements  iu  our  tiUmeiiti«,  but  lu  i'|iite  of  llie  Uoun.-hing 
comlitionii  of  or,r  f  ct-.n.  !.  isist  lu.w,  I  <iuiM  give  mmiy  other  illtia- 
tratioii-t  of  ht)  *  "  »  '  '  '  niilfer  if  wc  do  U"l  k(<'p  tul  iing  to  our 
knowledge.  Iweutv  veaig  ujjo,  wkeu  giving  louie  lectutea  m 
derkanwell  to  worker*  in  ih«  than  flwuriabing  watch  tnda,  I  ven- 
tURd  to  propheKV  the  deeaT  of  thit  ttoda;  lint  I  «■  afnid  that  <ha 
Me  of  Jonah  aiid  .N'inur«di  la  Iha  Oldy  OIM  In  whi^A  pMdktiOB  of 
ditatier  led  to  relorm  I  Tentnn  on  no  prophcay  thatefota^  haeataaa 
it  might  liaHen  your  heart* 

Much  of  the  i  vil  we  i«utrer  from  i*  due  to  our  average  young 
men  bein;-  pitrhfurkeJ  into  works  where  tlicy  ge(  li<i  in.-<truction 
aa  6.-I-1  i-  ihi  v  ',>ave  »chi)ol.  If  ordinary  »cli<*d  e<luc8tion  were 
wct'.li  the  name,  and  if  »cho<)lijiJ.-tLr«  could  be  brought  to  sec  that 
we  il  J  not  live  in  the  fifteenth  ct'ntury,  if  boyi»  were  really  taught  tu 
thiuk  lor  thctiiaeU  lifi  thru^fh  cummun  seunu  training  in  uatoral 
•cieuce,  thlAga  wonld  not  ba  ao  bad.  Bnt  tb*  avemia  boy  leaves  an 
English  echool  with  HO  pomt  to  think  for  hinadi;  and  with  lea* 
than  no  knowledge  of  iiotttBal  adance,  tod  ha  laama  what  ia  oallod 
mathematica  in  such  a  f  iwhiaa  that  he  hates  the  aight  ola  nathoiMticol 
exprc^^oQ  all  bia  life  aftar. 

And  what  ia  tba  remit  i  Snglish  ei);^iiieen<  do  make  a  waader> 
fullv  intimate  acquaintance  with  the  m.»chiiii'.>  and  Uioh  thst  they 
work  with,  but  when  it  conic*. the  iimuifucture  of  m  ;iiii)^i 
•Jiev  do  it  by  fitting  and  lr>iug,  by  <|iiit«  uuuece«>ary  expcudiluro 
uf  111  iii  v  ti.rough  trial  ami  ermr.  A  machine  is  made  and  tried 
mi  l  till  II  another  belter  one,  until  a  gu-jd  renuU  is  arrived  at 
ttji^<  method  did  well  enough  in  the  put  and  Woold 
Ja  well  enough  iu  the  fuluie  if  only  we  luul  not  to  compete 
with  laiHgneia  who  <aa  taalhr  calculate.  It  i*  not  all  smoke  ; 
there  ia  a  raat  danger  in  thia  breign  oompetiUon  iiuteu  we  mend 
our  ways.  Tliere  is  an  abaoltlto  naia«««ity  for  gient  change  in  English 
way*  ;  but  there  are  so  many  peopb  Inten'-sieHl  in  the  maintenance- 
ol  old  methoda  of  working  ;  iw  inany  i*<,ple  v.)in  thxr-.V  iln-y  will 
lo««  their  bread  and  butlerif  a  change  takee  jda  .  ;  -u  i.iili  laiiiud, 
scholastic  .ind  other,  inve-it«'d  iu  tmr  <dil  iirn  Imn  ly,  ih.u  :l  t.ikej  a 
Ciit.i.-tr iii-he  til  ]if.!uc«;chaiigi'A  Much  ol  tie  'i.  ii^'.ii  .mil  ui-akiiet- 
ni  ICu^il.uid  Ija*  always  lain  in  her  contervatinm.  U  e  have  beeu 
talkiri.^  of  ^tandarduuition  of  machinery  lately,  ao  1  iu«y  aay  Hunt 
iLiDgs  liav  E  lieen  standardised  in  EugUnd  for  ft  long  tune.  Wow 
to  gel  all  the  fjood  alhel  of  atlBd«jrdi>ation  it  In  orcfvr.mially 
uocvssary  to  go  in  for  wholcaalo  acrappini?,  and  it  i^  ihi^  acr^p- 
ping  put  of  tbo  hiuiiita  that  wo  dialika  in  Engbuul.  Wo 
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hm  «n  knmr  Oi*  Om  INirtiiat  lad  KebnutaitHi  RsQwavn 
atjgbt  lum  bew  wmlwl  dacMcdljr  jtut  tga  jiut  m  cuuily  us 
tltojr  will  tw  whcu  we  are  allowed  to  begin  upon  them,  l>ul  of  coiirx^ 
the  icrii|>piiif;u(  a  lut  of  sttam  locomotiuus  was  a  tmriMia  tliitiL,'.  Tlu- 
\(m  of  exp«rk-UG«  to  EDuliah  tltclriciil  eogtneens,  bccauw  ut  ihu 
hatre<i  of  »crappiiiK,  is  leadinK  t'>  other  incalculabln  ]m»tt.  I  nn  ii  r- 
sUind  tluttthe  whole  gnueratiiiK  iici  liii.-  [>liiiit— the  whole  iiim  linu  i  v 
ol.  the  Ba«ton  tramwuyit— lnii^  bix-u  ^cniti(i«l  rM.'vi-riil  limvn  .Hincf  thuy 
tiril  were  drivrn  elrciricuily.  Jtkpau  hm  sunyfKd  all  lici  uM 
civilisation  just  m  Frauee  did.  Daring  the  century  now  drinc 
Ucrman  J  Itas  made  the  uto«t  •w««piiig  changes  in  h«r  law  and  auioot 
lidalitioii,  wd,  ladM^i  ia  •raytUof^  iSighiMl,  ind  Spain,  and 
.  Ckina,  bow  dnj  difin  in  thk  reqiMt  eyen  Iron  Englancni  own 

Ctf  MUM  it  mar  be  said  that  English  cDstonu  have  gruwu 
during  e«tilarit»  ;  thvy  are  well  tried  and  there  is  no  pressing  need 
fi't  «uddeu  alteration.  I  quite  agree,  hut  unfortunately  this  very 
perfection  art  1  fitnwo  ai  our  coiituuis  have  bred  in  us  a  want  of 
Htxihilily,  •l  .ji  lu  LAJ-i  *  where  a  sudden chanj^e  is  rcjilly  necessary, 
w'e  are  iluiii<.lii»:J  Uj  iiukc  the  change  merely  bi:catu«  it  is  n  '■hnnge 
■nd  for  no  other  rroiinn. 

Xo  one  ba«  ever  heard  me  »i)«ak  of  tJw  decadeuce  of  Kngiund. 
WhM  tbnfiMtaMttihl  w«alth,  the  nuBlniM  sad  thtitiwiglb, 
til*  bMUfauw  and  good  life  of  Kiigland  m  thown  fordi  to  the  a* 
Vvt  iKiioraut  world  in  all  their  magnitude  there  will  be  some 
iL-ooniKhnieuL  But  it  in  our  duty  to  keep  up  our  high  standards. 
W'u  n>u.>t  change  what  id  hid  when  we  know  it  to  be  bad,  and  not 
let  Inl  tliiogv*  continue  to  exist,  parasitic  growths,  maintained 
I'li'auw  on  this  whole  we  are  strong  and  h«'altliy.  You  will,  perbup i 
think  tfiat  thin  j«  a  yury  surioiui exordium  whi  n  I  U'li  yon  that  I  h.iv,- 
iulroJucctl  It  all  un  account  of  the  state  of  lualhenuitics  in  our  pro- 
ftiikin.  I  feel  afturtof  dvgrudationevery  time  that  I  hvara  soccessfol, 
deter,  old  member  of  this  loslitutioD  sneering  at  mathematics. 
ThtM  k  n  pUmibiliQr  about  hia  ilatementa  ;  la  binaalf  hia  baon 
Tcix  raeeaiatnl  in  life  wi^at  nnidi  help  from  onthamatiaa ;  bat 
indeed,  his  uneer  i«  driag  S  great  deal  of  harm  to  tbo  jnu«r 
luembera  who  aduiira  hia  •neoeaj,  who  forget  that  he  haa  aaegwiMm 
>tpite  itf,  and  not  bucaui«  of,  hia  neglect  of  mathematica. 

Our  knowledge  of  electrical  phenomena  mast  be  quantitative  to 
be  of  practical  usu  ;  we  mu»t  be  able  to  calcniste.  Mathematics  is 
the  science  of  calculation,  and  we  mast  thcnlKre  be  able  to  employ, 
and  we  all  do  uuccsnurily  employ,  lcf«  or  ni  ure'  mut 'LL-matics  avery 
hour  of  our  profcusiuoal  Um  v  i  lio  dr.ip.  r  llie  ^;r.j.  er  iiiiil  the 
bouMikeeper  w«t«ly  need  untbmelic  Everybody  now  knows  soma 
tflthmeiia.  Entthoif  ann  add  and  aohMat  and  multiiiljr  and 
diTMe,  and  k«ep  aceounta  in  aoau  rfnpl*  ant  of  way.  Una  ia  due 
to  the  fact  that  aritlimetic  is  no  Iop):;<>r  tiui^'ht  in  the  old  Greek 
method  with  its  27  indepeudKUt  cbantcti-i-s  (lur  our  10  figure*),  the 
Ktudy  of  which  reiiiiired  a  lifetime,  so  that  only  old  men  could  do 
■tialtipllcation,  and  they  not  only  needed  many  liours  to  do  one  easy 
bit  of  multiplication,  but  declared  that  if  thi»  art  wj>n>  not 
praeH.iril  e%-ery  il'iy  it  could  not  l^e  reiiu'inlwred.  lle:uiiiij,' 
Hud  writing  and  ciphering  are  now  l.iii.;!it  to  everyln-jdy.  It 
uscv.!  to  be  that  only  Wmcd  men  iiu  1  ]phi'.(;sji)herH  con'.  i  redd,  wTite^ 
and  compute  Vuu  will  remomber  tbi:  charge  tJiut  was  brought 
Igmit  mu  of SliakaaiMaMA ehataetan,  who  was  «aid  to notaavmai* 
Molciab  tbeoijr  witboat  piaetical  knowledge.  "  And  irnaft  «aa  ba  f" 
"  Forsooth  a  gnat  ariili  metician."  Nowauf^  wban  avtwbody  can 
compute,  we  dumid  say  of  the  poaaeaaor  of  nan  booklab  fluo<7, 
"  Foriic^jth  he  knows  the  calcuJua." 

F.  r  in  mcdia/ral  timea  thinx*  were  taught  in  such  a  way  that  only 
a  few  men  bad  a  c!iai!<-e  nf  kiiowinjf  how  To  rend,  write,  find  cipher. 
U'c  have  betn  e.jiii].ell,- i  to  i  lnngi-  nil  thnl,  thi'  jifd^i^-.  ■j^uo  Ims  by 
"•oiupuhiimi  given  iij.  In-  ine  ii.i  vid  inetl;i»i^  lA  l<'U>;liing  in  thete 
thinip.  uliliouj^h  i:i  .ill  Dtber  iii.ittvi-!<  In-  rrUiiim  lliein.  Bat  a  time 
lu»  come  when  we  see  that  ciphering  is  not  euuugli  mathtmatics  for 
Q»  lo  ba  Jaiailiar  iriti^  m  noad  a  liwo  algebra,  we  need  co-oidinue 
KeometiXi  «a  need  Uia  differential  and  inteigral  calculna.  The 
pedaBORtia  taHa  iia  tlmt  we  must  follow  the  orthodox  coarse  of  stndy, 
whieb  tsket  many  years  ;  and  some  of  us,  many  of  us,  who  have 
followed  the  ortbnlax  method  find  that  we  have  spent  so  mnch  time 
and  mental  power  upon  it  and  its  thousands  of  unnecessary  triclu  and 
contrivance  and  jihilutophy,  that  wo  can  take  in  no  more  ideas.  We 
cannot  utiliie  our  mathematics  on  engineering  problc»!t«  lcc4»u"e  «  e 
are  too  old  and  tin-il  jind  Viif  'to  comprfhend  tn««e  piobkniti.  Never- 
theleae  we  nn-  '.In-  i  uly  (■voplu  who  know  niallifuiiilii-i,  and  »o  we 
fHlbliiili  volumce  ul  tinnimuiog  and  uiM:li»»iti«|UUiitiuu:!  un  problems 
thatwadoBot  nndentlitnti.  Or  we  knowjiut  enough  mauiematica 
lo  ba  aUa  to  abow  oar  )|,'iwrabc«  io  experts,  but  ^uite  enough  to 
iBpiaaa  angfaiien  witb  ovr  loutwladna  i  and  «a  knair  joat  anough 


*  Such  as  our  wiatchad  ^pAOB  of  vaigbta  and  manirea.  Ob,  youog 
AmeriGa  aod  Australia,  is  it  wtoe  lo  mate  a  yaer  of  e«ei7  child's  lite,  and 
fnt*  of  thr-  life  rif  «v.-ry  li.u»!ti«-w  inan,  merely  lieuuitc  we  do  il  in  England ! 
Vou  gft  in>iij'  -jf  v'l.u  ;-:l,iL-Mk;uv«  fr'iin  ua,  am)  of  cuurwi  ihey  say  that 
without  cwte.,  nn.  and  lU.,  aiul  l^tin  dedinaiooi  aod  £«iolid,  tb*  mind 
BMMt  bs^B^^jL^  I>o^yTg«  belieiw  thani,Br  sa»  ycawHb  u|ieBiy»Mlklat 


about  engineering  problems  to  »how  our  ignorance  to  eoffinaiH^ 
bat  quit«  eaough  to  impress  mathematicians,  and  what  wa 
piibli^ti  is  merely  aa  the  aaoUlBg  of  thorns  under  a  pot 
A'  for  the  man  vb«  doN  nndcMland  electrical  problems,  he 
remembers  that  the-rr  wiwia  fwmethinjf  called  i  Bt!S<ly  matbeinaticsi 
at  hi*  school,  ihiU  he   did  certain  exiinii imti' 'n't  w  ith  iiiiich 

difficulty  and  triUuliiihin,  tli.vt  the  subject  hod  uu  real  muaniug  to 
him  even  when  he  w  a^  H  qipoBed  to  know  it,  and  lianov  imtna  tlia 
sight  of  anything  tli^ii  U>  jk.'<  .ike  mathematics. 

I  tell  you,  geiitleni'ji),  tha'.  Ibere  i>  "luy  one  remedy  for  this  Min 
of  thing.  Jusi  aa  the  lUiUijUattxi  nicl^iwii  ut  nludying  arithmetic  hm 
bern  given  up,  so  the  auttt|uat«d  method  uf  studying  other  partii  of 
malbumaiifia  must  b«  given  up.  The  practical  engineer  needs  to  use 
sqiiaiad  napab  WhatialhaBaBaf  taUiaf  bim  tlua  he  baa  lakan  an 
anautiionaid  waj  la  the  atody  of  co^ioinate  geometry,  tb^t  ba 
cannot  approacb  it  nttft  throunh  Euclid  and  modem  guonMtegr 
and  geumMneal  oaniea  and  algebra  and  trigonometry.  He 
•ays  the  youngest  child  can  be  made  to  uudervtand  diugrama  on 
aijuar«d  ]ia|Mir.  So  again  the  idea  underlying  the  calculus  is  one 
that  eveix  child,  overy  Hoy.  every  man  iK»[we»»os  aud  u«e»  every  day 
'.,f  hi»  life,  and  there  ,iie  u^etal  me'.h  xi*  ol  the  CttlcillllS  th.U  iiii^'hl 
be  t.m^lit  ({uu«  ijuickty  to  boys,  and  which  it  would  bt-a  plt^^e-ure  lo 
beiy^  and  men  to  uiic  continually  in  all  surta  of  practical  proMeni^, 
hdi  ui  cuuiae  the  subject  of  the'  dilfcrciitial  and  uitt^ral  calculus  is 
one  that  must  come  at  the  end  of  a  luDg  aoona  oC  what  ia  to  tlw 
average  boy  utterly  unintervating  una  nnnwaning  mattoBaliaL 
Inde^  tba  avaraea  W  navar  Maafceatlw  nl|{ack  whoaa  vei;  aaaa^' 
dttfeMptiai  and  inHginl  aalnlai,  am  aaomh  lo  oiiva  bim  fcaalift 

Yes,  tlM  adUMdmaalaia  any  tbat  we  anat  follow  the  mediaeval 
nileo  of  tba  game,  and  all  Mirta  of  fine  tilings  are  said  aliout 
them,  but  as  a  matter  of  fact  we  only  need  to  bring  a  little 
commoo  sense  t>o  bear  upon  schoolmasters  At  present  moat  of  ut 
stick  til  nnr  arithmetic  as  a  saffi  and  well-tried  friwmi.  We  corop-.ite 
after  tlie  MiiUiiier  of  the  draper  aud  grocer  and  i;ou>ekeL|)cr.  lo 
finding  out  w  tint  is  the  bmit  si7»>  of  condnctor,  nr  .irinitum  winding  or 
core,  or  inm  imd  windue.;  nf  a  (ield-niu^'tiet,  we  >::a1culate  by  mere 
arithmetic  for  one  size,  aud  thou  tur  another  ;  pvxbaps  wa  have 
weeks  of  arithoMlioal  oompuution  befota  wa  Una  tbaii^aiaaaC 
thing  to  aae,  and  ve  cannot  fiamn  general  nilaa  And  aoou  IbattA 
person  who  knows  a  little  natbaaaatics  works  attha  pioUcm  faa  tm 
ought  to  be  able  to  do,  but  aia  not),  nnd  be  fcaawi  a  HOMBal  lain 
and  we  laugh  at  it,  and  .wear  at  mathematics  becaoae  he  haapnbabljr 
left  out  of  accannt  the  moat  important  consideration.  We  Icnow  tbat 
the  rMttll  is  wroiifr,  hat  we  cannot  fsxy  w!i\-  it  ir  w  rong. 

Then  there  are  souie-  fKr-reitshnix',  lub.jii  r-.i.iviii;,'  liie.w  that  We 
simply  c<itiuot  i^et  into  unr  ]ie,nl«  ut  all,  we  cinuot  ti>ui[>reheiiil  tht^ 
Am  I  siniiiii^r  a^'i^'nl '1'"  ^'  k'"'"^  cuinmde. hip  which  eiiKt* 

here  if  I  say  that  mum  ui  uit  are  ignorant  of  tne  most  tundameutal 
fact  rrgulatiag  economy  in  arranging  ataaa  a(  cendnaiara  I  Snpposv 
w«  find  the  total  ooei  of  iuM«lUug  a  cwnidnrtaif  *il  a  oariain  Iwgtb, 
using  I  s<).  in.  laelion  of  otfipar.  Wo  do  dtt  same  thing  for  outar 
siMs,  and  w«  plot  total  ooat  and  waigiit  of  mare  cu|>Mr  on  aqnand 
paper.  I  tio  not  care  what  ajatom  we  adopt  if  it  is  the  same  ayaloB 
for  all  sixes,  and  if  we  bay  onr  materials  from  the  samu  maanha* 
tuiers  and  use  the  sam«  kind  of  labour,  our  poitits  will  lie  veir 
nesirly  in  a  straight  hue  on  this  squared  ]»ki>-  i.  Henee  iinreaaea 
co«t  will  be  proportioned  U>  iner««»*d  wei^'iit  of  e,o].j>cr,  and, 
indeed,  incresuied  total  cofl  will  hi'  like  the  mere  jntre.w  U» 
the  coot  of  copper,  taking  a  sbKhtly  higher  price  ol  cop|>er 
per  ton.  Soma  of  us,  ignorant  of  tne  elemenlaty  mathenatiaa 
mvolved  in  the  problem,  think  that  tbe  mistake  hss  been  made  of 
sMuming  that  tbe  coat  of  an  inataUod  condoetor  ia  merely  the  coat 
of  the  copper  in  it,  and  of  eonrse  be  most  feel  that  it  k  too  absurd 
a  mistake  not  to  bo  laughed  over.  With  an  elementary  kuowledga 
of  mathematics,  his  mistake  would  be  impoesible,  and  without  au^ 
a  knowledge  the  clever  electrioal  engineer  is  constantly  discf'rering 
mare's  nests  in  the  investigations  which  he  criticise*. 

I  know  of  long  ui«1radin<;  aoeonnts  <<f  the  results  of  good  experi- 
mental  observations  whi':h  uuKht  have  liooii  described  in  s  few  clear 
wor<lii  by  the  aitl  of  elentebtary  matbematica.  1  know  men  who 
n^x  nd  oil  I  ]>urtitular  ]ii<ublem  ten  times  the  amount  of  worryinj{ 
ttkought  ttiat  would  enable  them  to  ma»tcr  the  easy  mathcmatioa 
tbat  tnalodaa  all  auk  yroWmn  Quite  ftcentljr  one  of  our  maat 
andneat  mamlMn  dadared  to  laa  tbat  ha  bad  not  really  grasp«d  ^ 
reason  for  small  ecooomy  at  a  power  station  when  time  ia  a  adl 
load  factor  until  he  studied  tbe  oomnioa  aaaaa  mathematical  fozm 
which  has  been  givaa  in  a  recant  publioatioD.  Andiet  balaaaaa 
who  ho*  bawd  mncbi  and  taad  amh,  and  talbea  anidi  on  lUa 
subject. 

Every  electrical  engineer  has  a  correct  idea  td  In  w  a  tnuj>i'i>nuer 
act«,  or  how  the  R.M.F.  in  one  of  the  coils  of  an  ariuuture  ui  m  direct 
eiirrent  cr  uther  ^(eneral-jr,  or,  let  Uf.  say.  a  rotary  ttiui.-'former, 
duuigea  dunug  a  revoluuon,  and  how  the  E.M.F.S  of  idl  the  cuila 
are  combined  t»  waduaa  oumati  in  tba  axtamai  aiiOBila, 
But  through  bow  utnob  natbenalisd  ttlb«Iation  mnt  moat 
of  no  haw  naatd  froB  our  lUM  of  iywianca  la  par  pnant 
itatooCknoi&^l  Itli  aovsndtftbatwaaiadtilaeliBadlatba 
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ritudy  u<  a  nrw  phenomenon  wbicti  wcms  itis  i(  it  tnigbt  lead  lu 
OnugkltoUlMtiibiilatMm.  The  cribuUtiuii  i«  Iumi  baouiM  it  is 
n0mi  «o1y  «IIM  ir  m  fint  l«im  th«  otkului  method  which 
UlderUea  dU  oar  work  ;  it  ia  greatest  if  u  t>  it  up  in  a  oomflttelr 
new  lookinf;  form  la  cvtry  new  problem.  I  apeak  nowofwliatft 
mmt  diUicalt  in  onr  otiidr,  fur  tliere  m  thonjjht  required  in  applying 
the  calculus  method.  Thus  for  example  in  multiph^  work  at  the 
prcjfut  time  the  licrt  ninthemntifinns  w  .tiittr  hi'vr  it  js;  po^'iM^  for 
viV'Y   alciilali  ii]  1<>  l.L-  nii)\f  in  .inr!i  n  I.     Wliui  w^-  w:iut  in-t 

liijw  I*  ihi\\  iiti  I'lcrlni  fii^iii^i^r  unjuiiinti- i  wi'.ii  tlirvt'-pham- currrnt 
phenomenik  i-li^  ilLl  l:t  po  niuuh  a  in  iitcr  nf  i,riiin..ry  ctt'ij-  riDillicni  ilici 
that  he  ha*  a  chance  ol  dincuvciitu;  a  veij  ninple  way  of  pntting  tiii; 
HMtter  before  un  At  nreeent  calculation  ia  caqr  bnt  t«diouis  and. 
Indeed,  repelhuit ;  b«lt  I  aiq  perfectly  cerUin  that  a  compeunt  man 
might  quickly  invent  methwle  of  calculation  which  are  not  only 
eacy,  but  short  and  thinksBlr.  Matbematiciana  with  the  retjuiiile 
fif f trj(  111  V  iinwtiilijL,  a>;,iin,  may  be  Uckin|{  in  iirmpathy  and  humour. 
]  ktiuH  H  1i  .if  ;iiiiri-  lhan  three  buitdreil  la'rj,-!!  pages  on  ordinary 
jiltt  riuuiiig  currenl*,  and  all  the  nifotm  itson  in  it  la  given  far  more 
mii|.K  in  two  pa4;ei  of  another  Ui-^k  suth  which  some  of  you  are 
acauainted.  Poaaibly,  jiui  now,  matheniaUcian*  who  are  elecLrical 
and  who  bare  common  «in*c  havt  too  IMeh  oilier  mik  to  do^  Hd 
we  muit  wait  their  leiture. 

Tktt  fiwt  in,  mathemaUai  ousht  ti»  ht  Aft  ttttun!  UngMgo  of  the 
thetrieal  engiiMV,  and  at  jamitH  it  !■  kftiagb  kagnig* ;  wo  can. 
not  trad  or  write  or  think  in  it  We  ■N  tt  tbo  begiaailtt  of  oar 
development,  like  monkeys  whaee  fleeeMitico  Imivo  iomuM  tetor 
than  their  pnwf  n«  of  tpecch. 

Some  of  Villi  mv  .iwaie  lliat  a  new  method  <if  teaching  mathematiCH 
bap  recently  \>een  mtrodttc^i'I  in  t^*'3rlT  i^ll  I'v^'-isint;  ctaH.-*'^  i:t  nrr* 
»ch' llirDiJi^li.Mil  t);r  MiiiiiItN-.*     I  w:.-li  I  i  t,,y  tint  tliiTe 

a  pru6p«ctof  iu  being  intratltMd  m  aii  sctiuolit,  ior  u  wimt^  t>i  im 
that  thia  would  knd  to  the  m^uh  that  all  vuuok  >iivn  entering  «<  i 
vottld  b*  mutosof  that  kind  of  calcuUtiun  which  i«  mutt  important 
jntleetriadevgluuiag;  agtmerrijofcwaim  hftfiag  Ihit  power, 
tmt  lAo  wenge  men,  jnt  u  the  tnmgt  mta  <u  read  and  wntow 

I  am  addremng  engineers,  men  who  utili««  the  rexulta  arriTed  at 
by  seientifie  workem,  men  u  hose  profest^ion  is  applied  acienoe.  But 
Hirely  if  wp  are  to  apjily  the  n-eults  arrived  at  hy  scientific  men, 
if  tli'j  lull  iralors  <'x]xrjni'int  nf  tonlay  is  the  engineering  achieve- 
ment oi  t(>-iiiurriju ,  wc  oukIiI  tn  h«  very  mach  idire  i»  ill  thst  is 
going  on  ill  tin-  «i:ii--:itilii  worM. 

Au  men  ought  to  lie  far  mor«  iilive  to  tlic  importanc*  ot  scieuuiic 
WOlk.  On  the  pqrdtakgical  aide,  it  ia  perfectly  exoaperatiiih'  to  me 
to  ace  hoiw  few  are  the  men  who  know  that  Duwin  ha*  siven  •  key 
to  almoat  all  the  great  philosophical  problems  of  antiqin^)  end  that 
there  ia  a  great  mental  development  accom]kinying  the  aaen  oridcnt 
engineering  development  now  going  on  in  the  world.  Again,  it 
the  fault  of  our  luethods  of  edacation  that  all  out  great  men,  unr 
meet  important,  most  brilliant,  best  eiiiicated  men,  our  poil*  and 
novelista,  our  legislators  and  lawyers,  our  .'tolilien  and  soilof^  our 
jfD'sit  njanufaetiirew  nnd  merchants,  our  clerjfrtnPTi  an'l  o^hool- 
iiiimli-r",  -li  uM  i-iu.u:i  fj  ignorant  of  physical  >i:ii  n  is,  thf  aj. plica- 
tion of  which  bv  a  tew  men  nut  ignorant  is  Usui&tormmu  All  the 
eonditNIW  of  oiflli8atian.t  Btit  of  all  men  just  think  what  it  means 
hr  CBgnMeia  to  he  ignorant  of  aciencv,  or  neglectful  of  iu  new 
dOfalcqpiBentH,  and  of  aU  enginceil  thiiiLk  whai  it  would  nuan  if 
ebetariical  eoginrers  sinned  in  thia  way. 

Except  ouis,  all  other  branchea  of  induitry  hare  taken  thoUMmds 
of  years  to  grow.  There  were  bridge  and  hydraulic  and  eanitary  and 
harbour  unit  ri".  i^r  erifrineens  in  ancient  liome,  and  .inch  engiuvere 
exist'il  tliMimtiil-  lit  yiAf*  before  the  first  papyrus  was  written 
iu  Kk^ji'  liLit  uii  Aaayrian  tile  or  E^,'yplian  hifrr»j»ly]>h!.-  nr 
relic  tr  .III  a  t. ml  indicates  that  teU-phuiivs  or  clec;ii.:  lunt.ir?  m 
electlic  lights  existed  before  our  time.  No  gradual  luipruvemeut 
m  ooi  meUinda  of  conquering  nature  led  np  from  small  beginning* 
in  onr  elaetrteal  anginceriiig.  Our  prdesaMjn  haa  not  grown  during 
thousands  of  years  of  time  like  other  profoi-.sions.  it  baa  apcttng 
suddenly,  full  grown,  from  the  new  spirit  which  is  going  to  riue  the 
souls  and  bodies  of  men,  the  sjiirit  of  research  in  pure  science.  The 
new  spirit  puts  kiiowlcdgn,  mere  knowlclp:  of  nature,  as  its  highest 
aim.  The  MiljiitiCie  stiu^nt  knows  that  all  ■  f  qn-xl  ]j:i?it  come 
t.;>  liJ.iiikiiiii  iri/iij  hi-  -tuil:..!,  ;  all  .-wrta  of  i.  iititic  know IvLt^-f;  are 
fur«  to  Uj  utilised  by  engineers.  >«m  in  llm  p  ir-ui;  ..i  p.  lenc*  !))<> 
udcfulne**  and  utility  of  the  i  i-ult  .i.-i-  ui  i  ..  ii;ip..r-jii:i  An  I 
are  we— we  who  have  received  the  tirst-friiiu  of  the  labours  oi 
eeientiic  we^  the  fintKhotn  qniU  djiildiea  of  the  great 
pannftef  aUflintittoeoBaiWewho  filial  ^  fonuott  flies  of  the 
proacnlOma  are  wegojogtotiunnpaa  oorhcaatifal  young  mother 
and  aty  aha  ia  tueleto  and  n^j.and  ahe  hinder*  onr  mouey-making. 


*  See  summan.-  of  Leotureii  un  Practical  Msthcuiatica  ;  kl«o  thr  .Scisoce 
and  Art  Directory,  and  Ute  Ke|Kirt«  of  EsBminers  on  tlie  Science  rmiiii , 
tiona  ul  1899  and  1900,  all  jjublinhed  by  the  Educali-Jii  DejJiu-Uoi  i  ■  s  uih 
Ketiuiiglou.  8.W.  Hie  reforms  now  advocaied  iu  luatbeoMticAl  and 
scieoce  teacliing  are  oU  l  iciu-ly  (l■»crih^J  in  a  I'liiicr  lead  hefaie  the  BmJltf 
ui  Arts  iu  January,  1880. 
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and  llut  we  are  williujj  to  kilt  her  fur  the  sake  of  (he  burial  fee  I 
Thank  tiod  that  U  the  spirit  of  only  a  few  of  n^  Have  we  not 
an  Institution  gone  to  ;,Teat  expense  ia  the  pnblieatlain  ol  Keinico 
<4Mra«(i  is  pertnanhip  with  the  Phnied  Society  ;  ToM  pnUica.- 
tion  haa  been  and  eontinaes  to  be  of  the  Tcry  greatest  valna  tt  ail 
studenta  ol  purv  and  applinl  ecieace  who  read  onr  languaf(^,  for  it 
tells  them  the  r«sult'>  of  all  the  scientific  work  now  being  done  in  all 
partf  of  the  world.  An<i  t  v,  u  if  -ume  <.f  u.'  .lo  ii  .t  mid  tlut  tisefnl 
publication,  do  we  not  kn  iw  lint  it  u  thoru  t./  r.  n.i  il  we  like  f 
1  >,..  wi'  not  know  that  it  is  i\  'vml"  .1  ..f  .jur  rt'  lcinplii  m  Irom  the  y>;ke 
i>riln'  I'hilisttne  r  It  ini.-  nt  ituuiy  s^'"*  llinl,  in  iiu»»t'r  t...  tho 
ouiMUon  which  I  have  oskctl  iu  Ibis  address,  we  can  truthfully  cay 
tnal  we  are  professioiul  men,  that  our  profewion  baa  proiiiue  of 
enormous  exiksnsion  and  iiiiprorement,  and  (hat  we  are  not  mere 
tradeaiaen. 

I  am  afraid  that  jou  will  think  that  I  have  a  penoaal  interest  in 
putting  before  you  the  cbiiiis  for  eooaidefation  of  ihenanaitaf 
pure  science,  because  you  know  ihet  I  am  uying  to  dmnd  Kev 
Obaerratory  from  imminent  danger.  In  tnlhj  I  nave  no  inteteat 
in  this  matu-r  iinbeci>Diing  a  president  of  thia  Instttntioit.  For 
two  yc*r~  1  li-ivi-  Iveii  iryiiii!  t.>  reason  with  traction  engi- 
neers,' Lik.-  iii;my  .itli  r  i-lr'..  r  ri.  ;il  ,'ii/i:i._>era.  the-.-  ti-ieniuii  .l.jnrr 
to  use  iininsttiated  return  camlaclur.-.  If  ttiiy  d.i  •..>  near  i 
iiuignetic  observatory  certain  reconU  if  trrrr-lr  il  iiii;,'ni  tic 
iltaturbance^  arc  quite  spoilL  At  i'otsdam  Ihi.'t  sacrilege  has  been 
forfai  l  i  lt  At  Washington,  TororiKL  Cape  Town,  and  moet  other 
important  placvs  the  imigtietic  records  have  already  Wn  rendeivd 
usvMaai  FmC  Riieker  and  I  were  asked  by  the  other  members  of 
the  oommittee  of  the  Rovai  8o>-iety  which  was  in  charge  of  the  Kew 
'  t^werratory  to  defend  (iew,  and  with  the  help  of  Iler  Majesty's 
TrHMury  we  thought  we  were  able  to  insist  upon  the  use  of  in«ulat«d 
ir  ti;nis'in  a'l  nn  j.  rtikings  authorised  by  iVrliament  where  harm 
viir-  aki  ly  t  .  I"  mil.,  icl  un  UoveruMient  obaei vatories,  I  may  say 
tSiiit  th-  -jh.ni.  il.-:..'url  bv  Mr.  Clifton  Knbinson  for  tiMug  ao 
iii-ulii^ivl  rtturn  cuniii  t  ii  :u  t!ie  working  of  the  tramway-i  of 
tko  i^ondon  I'tiitcii  Tramway  ■!  Ca,  in  conse^tteoce  of  our 
action,  was  a  tlioroughly  good  adiaae  *Ueh  it  gnw  «Me 
faction  lo  look  at,  not  ugly  and  n^  nfudn.  It  aeamad  to 
me  a  tit  scheme  for  any  trmmwMT  mtail^  howew  complex, 
in  which  overhead  condoctors  are  naaiL  Vou  are  avaw  that  for  an 
electric  railway  or  for  a  tramway  where  a  conduit  is  employed,  il  ia 
in  evcrv  war  better,  and  is  in  a  large  ifcheme  actually  cheaper  to  use 
an  iniu'Utvd  return.  We  f.-H  t!i,  rj  f  r*-  v-  ry  happy,  for  matruetic 
observatories  seemed  quite  nafo  Ir.-m  iiuerfcivnce.  We  wen',  h  iw- 
fVfr,  tiiistftlir);,  f'>r  the  only  clauiie  wliicb  w«  have  been  able  to  get 
iii-HTii  1  III  ill  I'  lvIuitiH'ittary  autlioriaations  of  undertakings,  leavee 
i'  t<i  tlie  HoAtd  of  Troile  to  sulatitote  other  methods  of  protection 
ttion  the  insolatioB  of  the  return  oondnalioia  in  eeaia  wbm  thaee 
!>;her  methoda  aeon  to  ho  anflcientlf  nod  far  the  pNtoetiMi  of 
kbotatorieaaad  ohatmtociai,  and  thu  the  Botid of  llBBdn 
appointed  the  eaaunittee  which  met  en  Oetohw  81  ptobaU^  for  dm 
last  time. 

Prof.  RAeker,  Prof.  Ayrton,  and  I  have  Bade  many  tests  on  the 
magnetic  dislurhances  produced  by  tramways  and  railways,  particu- 
larly by  the  Stockton  tmmways  and  by  the  Waterloo  and  Citj 

Railway,  and  we  have  had  innji y  niwlin^'a  with  the  tmctien  entjineera, 
but  nothing  bos  yet  been  .1i-<:i.1l-1. 

I  mention  thi*  m»t;<T,  wIkcU  Im  given  great  ^Eiitcty  to  scituitiiic 
men,  l..-r.iii.<-  I  .mi  nfr  ii  I  ;h%t  siinio  of  you  may  think  when  you 
beorot  ilthat  i  have  ix'eii  acting  i<gain.'>t  the  interests  of  the  electrical 
induitiy.  1  beg  to  o.'tsure  you  tnat  (  have  been  acting  in  your  best 
interests.  .As  an  electrical  engineer  I  ought  surely  to  regret  the  ueo 
of  uninsulated  returns  even  it  wo  leave  Kew  Observatory  out  of 
account.  Suppose  we  do  not  now  insulate  our  returns.  Electricity  will 
certainly  rotuni  by  ;^as  and  water  pipes,  and  the  amount  of  harm 
done  to  thuM'  pipes  mervly  a  question  of  tim*.  Beeattse  of  the 
ifjtmrsnf:  ■  f  li-^'ixlit  r«  aiyl  '~v'  ivi'l  tt  iiti-r  (••Mnpanii-*,  nnthinfi  is  said 
|iist  new,  lull  Will  nullir;-  i;-  i,%]d  ttir  -u-i  nl  1"  y.Mr-  or  -'J  years 
when  IHOtat  are  fuUiid  Uj  lie  wilin  iw  ly  iivt  rywl.civ.  f  And  if 
by  a  .Might  incre.'v<«  of  exi>eti9e,  or  nuhtr,  1  tlmik,  actually 
no  increase  of  eipei>.-<<^,  but  lui-rely  a  little  increase  in  inventireuesa 
and  common  tense  on  the  (lart  of  aUctriaal  au|inaai^  Ihia  evil  niaj 
be  entirely  prevent<<d,  surely  it  ia  in  the  intenata  Of  aO  of  UB  that 
insulatL'd  retunu  should  be  insisted  upon.  But  even  if  WO  do  tiot 
insist  on  insulating  the  returns  in  all  sy«U;ui«,  surely  something  mnj 
be  -said  io>  the  giving  uftbi<;  protection  on  line>  noar  siii-h  a  magnetic 
olnservatorjr  a«  Kew.  Kwu  the  nuigneto^Topb  record*  now  being 
made  have  been  .  .  riUiiii .11-  f..r  4.''i  •. I'-ir*,  nn-T  if  Ki-vc  is  interff-red 
with  ni.  fuiu  .j1  i:..iui-y  i-.ui  i--,.rin.(  ii--a:i:  i.n  the  in;.'rferciii;e  ,  t'ur  if 
the  obaerv.itory  Wim-  r^-n:. iv.nl  tins  luture  oUjervatioiis  woukl  hnvt- 
no  link  with  the  po-st. 

Au  engineer  declared  m  thi-)  ri>om  that  it  seemed  to  him 
iujtulict;  to  hamper  the  piqgreM  of  electric  tramwaya  "for  the  sake 
ol  making  oUsemUaoa  that  never  have  given,  and  nerer  may  give, 
to  the  world  any  important  reanlt!^."  Now,  it  U  not  much  on 
account  of  Kew 'that  I  obiect  to  tliis  sort  of  observation,  as  to  ita 
genera)  «pirit  of  antagoniam  to  acieutific  reteardL    There  ia 
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no  (loabt  that  the  aniner  to  tbe  old  cjiivctinn  which  Gilbert 
might  have  asked  thre«  hundred  years  ago,  ''  What  is  the  cause  of 
terrestrial  magnetism  I"  it  Terj  jenloualy  hidden  from  lu  br  Nature. 
Tbe  earth  probably  contAiiu  much  iron,  but  its  great  intenuil  heat 
•eciiui  to  forbid  our  imagining  the  iron  to  be  magnetic.  The  assump- 
tion that  A  Dc^utive  electric  enaigc  on  the  rotutinf  earth  will  explain 
thingis  re<(uires  euch  an  enormous  charge  tliut  this  u«suiuption  has 
been  discurded.  Tber«  are  annual  and  diurnal  variations  uf  a 
fairly  refo>)&r  kind  ;  there  are  «torm«  which  have  »ouie  relation 
to  the  aurtir*  borealif,  to  Hun  spots  and  to  earth  currents. 
There  are  .small  sudden  chatigt»  which  seem  to  occur  almo»t 
iniitantaneou&ly  all  over  the  earth.  Observationii  of  these  things 
may  be  useless  from  mme  points  of  view,  bat  acientiKc  men  have 
been  and  continue  to  be  williiis  to  give  up  time  and  much 
money  for  this  object  Utilitarians  nad  to  Be  cajoled  through  super- 
atition  to  allow  obaerrations  of  the  stars  to  be  carried  on  in  ancient 
times,  and  we  have  no  such  cajolerr  to  offer.  We  simply  say  that 
it  has  been  through  this  sort  of  useleas-laokiiig  method  of  working 
that  all  our  prograt  in  icicnco  has  come. 

Engineers  descended  from  men  who  sneered  at  Cavendish  and 
Franklin  aiid  Volta  and  Oersted  and  Olim  and  Farodnv  are  yuu 
who  utilise  the  results  of  the  work  su  sneered  at  and  pile' up 
fortunes  in  consequence  of  it  :  are  you  the  men  to  sneer  at  and 
ridicule  the  scientific  work  of  tbe  present  day  because  it  »eein»  to 
vou  oseless  I  Tell  us  a  better  method  of  oliservation  ;  give  us 
lu'tter  sugigestions  a?  to  what  these  magnetic  phenomena  may 
mean  ;  but  tbe  post  rt-cord  of  scientific  observation  enables  us  to 
laugh  at  j'ou  when  ^ou  say  that  magnetic  obaervationa  may  never 
give  the  world  any  miportant  reaidtf^  Was  Xaturu  ever  >o  open  an<l 
yet  so  closed  about  a  secret  as  she  is  about  this  one  of  terrestrial 
magnetism  f  Was  there  ever  one  whoev  revelation  promised  w 
much  f  How  very  little  we  know  of  electricity  and  tiiognetism  1  Docs 
the  mere  motion  of  the  earth,  taking  no  account  of  electric  chaiiges  at 
all,  cause  it  to  be  magnetic  I  Alnio*t  anything  i*  on  the  cards. 
Surely  I  need  not  appeal  to  your  cupidity,  but  it  is  ((uite  possible 
that  our  knowledge  of  this  se<'ret  may  enable  us  tu  tap  a  tremendous* 
store  of  Nature's  energy. 

Gentlemen,  this  is  not  a  trades  union,  and  it  is  not  a  society  for 
the  furtherance  of  pure  scientific  research,  l>ut  it  is  a  society  of  pro- 
fesi>ional  men  who  recognise  the  post  services  of  scientific  observers 
with  gratitude  and  respect,  and  hope  for  greater  ones  in  the  future. 
Anil  itliall  it  be  said  of  us  that  our  gratitude  is  not  greater  than  that 
of  Judas,  to  whom  indvud  30  pieces  of  silver  wa!>  doubtless  a  large 
snm  ;  that  "we  have  given  our  hearts  away  a  sordid  boon  ;"  and 
that  OS  to  our  future  hopes  we  are  willing  to  sell  our  birthright  for  a 
mess  of  pottag«. 


OBSER¥ATIOHS  ON  AN  IMPROVED  GLASS  RE- 
VEALER,  FOR  STUDYING  CONDENSATION  IN 
STEAM  ENGINE  CYLINDERS.  AND  RENDERING 
THE  EFFECTS  VISIBLE.* 

BT  MR.  BBYAN  DOHKIK. 

Some  ye&T!!  ago  the  writer  introduced  a  small  glass  instrument 
named  by  Him  a  "  ICevealer,"  for  studying  the  condensation  of 
oteam  in  an  engine  cylinder.  Since  then  some  improTemcnts  have 
been  made,  and  the  following  results  obtained  :  A  ruvealer  was 
placed  on  the  top  of  both  the  high  and  the  low  pressure  cylindens 
of  a  compound  eteam-jacketed  vertical  coudeur>iiig  beam  engine, 
working  m  a  factory  at  a  speed  of  about  3-'t  revs,  per  min.  The 
diameter  of  the  low-pressure  cylinder  is  86in.  with  3fL  Mroke,  and 
that  of  the  hi;;h-pre««ure  cylinder  7{„\a.  with  Uiii.  stroke. 

(hrteral  hucription. — Each  revcaler  has  two  cylindrical  glos-tes 
(Kigit  1  and  2}  fixed  concentrically  one  inside  the  other,  thus  form- 
ing a  hot-air  jacket  for  the  inner  fjlaas,  with  an  annular  apace  of 
lOmm.  (O  'tin.)  between  then).  The  inner  glass  cylinder  is  smaller 
in  diameter  than  formerly,  the  connecting  pipe  tu  the  motor  cylinder 
is  straight,  and  the  cock  and  pi]>e  much  larger,  so  that  the  con- 
nection is  more  direct.  Inside  the  inner  gla^s  Lh  a  small  coKt-iron 
cylinder.  All  the  external  metal  and  glass  surfaces  arc  well  covered 
,  with  removable  thick  non-conducting  material  to  diminish  radia- 
tion. The  object  of  the  instrument  is  to  reproduce  a»  uearly  as  pos- 
sible, and  render  visible,  what  takes  place  ioi>ide  the  steam  cylinder, 
and  is  necessarily  concealed.  No  vessel,  such  as  a  rovvaler,  exterior 
to  the  cylinder,  can  be  under  exactly  tbe  hiuk  cuiidittouK  ox  the 
internal  |Kirt^  because  thvcs  liudrical  portion  of  the  Utter  is  cleaue<i 
by  the  pixtoii  at  every  half  revulutiuu,  and  the  clearance  surfaces 
aie  greasy.  Nevertheless,  the  effects  of  cooden.'<atioD,  ait  shown  by 
the  revealer,  may  be  within  8o  jxr  eetiU  to  5».'i  jicr  cent,  of  the 
truth,  and  all  retiilUi  can  l>e  accurately  seen,  magnified  an<l  studied. 
In  all  steam  cylinders,  condeni<iition  takea  plai-<^  on  the  internal 
walls  when  working  with  saturated  »teani.  in  this  revealer,  under 
the  above  conditir>ns,  very  fine  globules  of  w.iter,  the  resulb  of 

*  P*|«r  read  before  tlw  Institution  of  Mechanical  Kngiiioan,  Oct.  19. 


condensation,  will  be  seen  clo«e  together,  the  appearance  of  which 
the  author  will  first  endeavour  to  deacribe  for  the  low-prcssuro 

cylinder. 

RevtaltT  on  the  lAnc-Prtuurt  Cylinder. — The  modifications  of  the 
improved  revealer  have  caused  a  great  r»ductton  in  the  size  of  the 
minute  globules  on  the  gloss  walls,  as  compared  with  those  shown 
in  former  experiments.  After  the  revealer  has  become  comparatively 
warm,  and  when  the  steam  is  fir»t  admitted  into  it  from  the  low- 
prej'sure  cylinder,  the  globule*,  from  1mm.  to  2mm.  (0-04in.  to 
OOHin)  in  size,  are  much  larger  than  those  seen  after  working  about 
lOmin.  or  15min.,  when  all  the  ports  have  had  time  to  acquire  a 
normal  temperature.  C<3mmencin>;  with  the  steam  stroke,  the  first 
result  observed,  when  the  flteam  is  admitted  to  the  revealer,  is  a  li^ht 
and  nut  very  dense  cloud  or  white  fog  coming  up  from  the  engine 
cylinder.  Thia  is  precipitated  upon  the  hot  internal  gla<s  and  cast- 
iron  walls,  and  is  seen  as  very  fine  globules  or  particles  of  moisture 
or  condensation.  This  cloud  is  sufficient  tu  obscure  a  light  placed  on 
the  opjxnite  side  of  the  reveller.  Re-evaporation  then  rapidly  follows 
before  the  end  of  the  steam  stroke.  On  the  opening  of  the  exhaust- 
valve  the  cloud  ftusea  quickly  off  into  the  cylinder,  and  the  gla«ca 
Ixiconie  <iuit«  transparent.  A  good  illumination  renders  the  incoming 
and  outgoing  clouds  of  mist  <iuite  visible.  Eocli  time  the  steam  entcra 
a  large  number  of  very  small  globules,  at  about  e<iiul  distances  from 


Appearance  of  Gon- 
(lensation  drops  from 
l.ow  •  Ptcshuic  Cyl , 
magnified  ^5  diams. 
Approximate  diam 


Noil  jacketed 
Itrvtoler. 


Appearance  ol  Coi- 
dciiMtinn  Dro{>'i  rron> 
High  -  I'ressurt  Cyl., 
magnified  2S  c1i.im». 
Approximate  iliam- 
=  J  to  i  "  .. 


Flo.  1. — ImproTol  QUas  Itereoler,  for  atudyiug  ('oodcQsatiou  io  Stmui 
Engine  Cyliuders  and  rea<l«ring  the  effev:t  visible.    Half  full  six*. 

each  other,  are  immediately  seen  upon  the  glass  walla.  These  are 
from  one-twentieth  to  one-twenty-hflh  of  a  millimetre  (0'002in.  to 
0'0016iu.)  in  diameter,  or  less,  and  are  distributed  in  a  fairly  uniform 
manner  over  the  surfacca.  The  time  occupied  by  the  dejiosition  of 
the  globules  and  their  re-evaporation  is  perhaps  a  tenth  ot  a  second. 
Before  the  end  ol  the  steam  stroke,  the  duration  of  which  is  about 
lialfa  second, and  before  the  exhaust  valve  upcius,  the  smaller  globules, 
one-twenty- fifth  of  a  millimetre  in  diameter,  are  all  evaporated. 
During  the  exlutust  stroke,  the  larger  globule;*  are  also  rv- evaporated, 
but  not  so  quickly.  The  internal  surfaces  arc  sometimes  quite  dry, 
and  at  other  times  a  few  drop*  of  moisture  remain  on  them. 

To  facilitate  the  study  nf  these  minute  condensed  globuleii  or  wet 
particles  on  the  iiuide  of  the  inner  glass,  a  microscofie  is  luied,  and 
the  glors  and  iron  walls  well  iUuminiiti-d.  It  is  interesting  to  watch 
not  only  tlie  formation  of  the  globules,  but  also  their  rapid  dii- 
anjiearance  by  evaporation.  Any  change  in  the  working  conditions 
of  llie  engine,  by  altering  the  uipansion  or  speed,  is  at  once  detected. 
The  globule*  cLiDge  in  diameter,  becoming  buyer  or  smaller  thau 
Iwfore,  probably  as  tlie  dilfeicnee  of  temperature  between  tlie  walls 
and  the  steam  is  increased  or  dimini'hciL  Very  soon  however  the 
glass  walls  take  up  a  certain  tem(i«ralure,  and  constant  condition* 
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a^ia  prevttil,  dilTt'ring  only  in  the  tize  of  the  glohiileB  frnm  lhn»<« 
prcTioiwly  MH?!!.  Bt  artificially  cooling  the  outaide  nf  the  nhort 
iron  connecting  pipe  between  the  glass  revealer  and  the  cylinder 
with  cold  water  ana  a  Fponji^e,  the  (on  or  cluud  on  adiui>>*i<in  of  the 
ateam  at  the  cnmineDCciueni  of  the  uteam  8lrv>k«  i<  nxieh  incr<-*md, 
as  is  alio  the  diameter  of  the  glolmlcji  on  the  intemul  gla«<  walln. 
The  steam  si-cras  to  be  cliilled.  Two  other  rcvealerf"  with  ningle 
gl*«ecisanil  Inngi-r  and  uncovereil  connecting  pipe*  fixf'l  on  the  same 
end  of  the  same  low-ppe*«iire  cylinder,  gave,  during  the  same  stroke, 
ffreater  condenMttinn  and  larger  glohnlRs,  with  thicker  fng  inside. 
This  wu  a  result  which  might  be  expect<-<L 

CoHiUtuatiun  on  Ihe  Catl-Imn  from  On  l.tnt-Pratun  C^lindrr. — 
Inside  the  inner  glam  cylinder  or  revealer  n  small  omt'iron  cylinder 
wail  pliiCLtl  to  oliserv'c  Ihe  condenKation  ^inMlnced  on  this  metal  nnd 
to  measure  the  of  the  globule*.  \  erticat  and  horizontal  cro»j> 
line*  a  millimeln-  apart  were  marked  on  this  cylinder,  Inmiing  small 
areas  of  I  n\.  mm.  (Kig.  2\  These  squares,  being  vi«i1ik-  tinder  the 
microscope,  afford  a  lueful  means  of  estimating  the  sin-  uf  the  minute 
globules.  The  condenaation  observed  wfc«  prarticAlly  the  same  on 
the  cast-iron  as  on  the  inner  glass  cylinder,  both  tieing  probably  at 


Fia  2.— ImproTel  OUss  ltev«ailer  fix«<l  on  Stontn  Kngine  Cylhuler  for 
showiuK  effects  uf  Condensalion,  Re-e\'a|K>ratiua,  Ae.    Half  full  six*. 

the  saiiH'  temp<'rature  and  touched  by  the  same  steam.  1'lie  vnriuiu 
phenomena  may  \k  giimraariseil  aa  follows,  after  the  nomi.tl  conditions 
are  estiblished,  for  the  low-pressure  cylinder: — 

8/1.  Kog  rising  from  cvUnder  iuti  revealer   \    „,        ,  . 

^    2.  nepo.i1i..n  of  moisture  and  water  on  kUm  aod  I     "  j*™  'r^* 

I J        mst.l  surface.  _   _   \  .<'''™llon 

>\h.  Rapid  «  eraiM^atino  duriiiK  ex|«n»ion   }  *  second. 

^  I  4.  Exiiaust  u|ieiis.    Fof;  siokiog  l>s<^k  to  cylinder  I    Enhaunt  »truke 

^  '  5.  Olaues  <|Uit«  clear.    Surface  nwly  dry   /  duntiun  \  seomd. 

Internal  diameter  of  glasAee,  r>Tmm.  and  -I  tmm.  (:!'6lin.  and  I'TSin.). 
External  diameter  of  cast-iron  cylinder,  3.'>mm.  (rri'^in.).  Height 
of  gloMCS  and  cylinder,  57mm.  (:2'S4in.).  The  prfssiire  in  the  low- 
prtscure  cyliniler  varies  a  little  at  different  times  of  the  day  ;  the 
maximum  initial  is  generally  about  ut  atmospheric  presonre  (see 
Average  l)ia^r.im.  Fig.  4).  At  times,  in  the  revealer,  no  condensa- 
tion is  Ti.-'iblc  and  no  rc-evaporalion,  only  very  slight  fog  in  and  out 

Revealer  o»  the  Uigh-Preiturt  Cglinder—A  second  revealer,  with 
double  glasses  .ind  a  small  cast-in  n  cylinder  in  llic  centre,  was  idaced 
on  the  top  of  the  high-pressure  cylinder,  and  well  protected  from 
heat  lo««os.  All  the  general  series  uf  elTects  were  the  same  as  those 
on  the  low-pre-sure  cylinder  during  one  ivvolution.    The  only 


marked  dilTerenci-  l*tween  the  two  cylinders  was  in  the  size  of  the 
condensed  globolea  on  the  glass  and  csst  iron  surfaces.  These  were 
abtmt  ]mni.  to  Imm.  (D-^ilin.  to  0<X)Hin.).  some  few  beit,g  ^mni. 
(O'liSin.)  in  diameter.  This  means  more  eondcuMtion  in  this  cylinder 
than  in  the  low- pressure,  which  agreea  with  calculation  and  ex  peri  • 
ment  This  cylinder  is  jacketed  with  live  steam  at  a  pressure  «f 
601b.,  or  about  4  atmosphem*.  With  the  low. pressure  cylinder  Ihi- 
prvMnire  is  the  same  in  the  jackets,  namely  4  atm<wpheres,  an<i 
a«  the  mcAn  working  pri-»jure  is  much  lower  than  in  the  fir^t 
high-pressure  cylinder,  there  is  a  much  greater  difference  of 
pressure  and  temperature  between  cylinder  and  jai-ket  !•> 
Keep  the  low-preseure  cylinder  wait-'  hot  The  jacket  is  more 
efficient  >m  the  low-preMore  cylinder,  and  leas  condensation 
i«  Ui  lie  expected.  This  agrees  with  experimental  results.  In 
this  jdan  the  two  revealer*  can  l»c  seen  and  comptrvil,  both 
working  at  the  i>ame  time  nn  the  top  of  each  cylinder.  To  make 
sure  that  the  varying  pressures  of  steam  in  the  revealer  were  really 
the  same  as  in  the  engine  cvllnder,  two  indicators  were  tixe<J,  one  on 
the  top  of  the  revenler  ani(  the  other  ou  the  t<>p  of  the  cylinder,  ami 
diagrams  taken  during'  the  same  stroke.  The  iliitgrama  were  exactly 
the  siimc  from  the  revealer  as  from  the  cylinder.    The  range  tem- 


Fio.  5. 


ImiiDved  (11ms  Iterealnr  with  two  Glass  (  VliudeM  and  Internal 
Steam  nr  Watvr-jsckttod  CyIin<leT.    Onc  third  full  size. 


peraturv  in  the  high-prc-iure  cylinder  is  generally  about  lOlT..  or 
aliiut  .WO.,  and  lliat  in  the  low-pres»ure  cylinder  some  fi-'>  K.  or 
IT  C  ;  but  the  pressure*  und  lemjRTatures  varv  somewhat  with  the 
work.  This  doulde-glasa  ^•ve^llcr  forms  a  \md  of  transparent 
prolongation  of  the  sti-am-eiigine  cylinder  (Fig*.  1  and  2). 

One  n^sult  of  the--<c  observations  Is  to  prove  that  there  cannot  l>e 
auy  thin  film  ol  ci  indensation  water  on  the  iiitenial  snrface-i  of 
stealU'cngine  cylinders,  whether  the  cylinder  is  rebitively  hot 
or  cold,  as  there  has  so  often  been  Kiip|i»>c<l  to  lie.  The 
dill'ereiic*  id  teraporaluro  between  the  walls  and  the  working 
steam  fteems  to  olfect  only  the  size  of  the  globules  of  water.  I( 
i.i  very  difficult  for  the  eye  to  follow  the  rapid  ami  violent  move- 
ments of  fog  and  small  globules  of  water  in  all  directions  on 
the  internal  surface-^,  lunl  also  tlieir  very  nuick  and  violent  ilia- 
a])pearance  by  re-evaporation  at  exhaust.  It  is  now  fjcncrally 
ailmittoi  that  condensation  of  steam  in  engine  cylindcm  is  caused 
chicllv  by  the  difference  of  temperature  between  the  internal  surfacc-a 
and  tiiv  steam  in  contact  with  them,  which  it  should  be  the  object  of 
engineers  to  iiiiliiini^^  Condensation  is  rc<iucvd  in<|nick-revalution 
engines,  and  where  dry  or  superheated  ste.iiii  is  used.  It  a«iiiim«a 
various  fonu"— water  particles,  fog,  or  globule-'  of  ditferent diameter*. 
These  si'cni  always  to  lie  in  rapid  motion,  and  not  sto^ant.  On 
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tkdmiuioD,  the  internal  nietal  wblls  an  heated  by  the  aleam.  Other 
hwfe  fllMnt*  nmlMmt  tandng  to  cqualiM  the 

tanptnlim  bctwcoi  tka  Mdid  hon,  tlie  liquid  water,  and  the  cueoiu 
Bteam.  The  tenpentaici  of  the  Iron,  and  3nmi  ilropa  of  watar 
have  nut  yet  been  nMWOTed,  eiislinf;  only  during,  fay,  une-tenth  of 
the  utrokt*.  Wall  temperaturpii  have  tieen  taken  ;  and  (he  var^iof? 
steam  tetiipcraturefl,  deduceil  from  the  indicator  dis;;Tam  of  ])re«- 
«ure,  are  known  fairly  well  during  a  rtvolution.  Rotnry  ciii!ine« 
should  (;ivti  lets  condensation  on  aJmiHiioii,  as  conip&rcd  wUii  llic 
reciprocating  tyjx'-s  both  working  with  stmui-jackflx  iind  with 
suiitrheated  sli.iiu. 

Stsam  lUvtaUr  urith  Tvc->  Vuliti'hi^  nJ  Hhxr-n.  unit  lulan:i!  <!f'im  or 
fFaler  jacketed  Out-iron  Cylinder  in  etnlr,.  Tlu;  fiillowiii;;  Isirther 
experimenlH  havu  been  iirndi!.  A  unM  ciist-iron  eyliii.lfr  (I'l^.  3) 
ia  filed  in  the  centre  of  the  rcTculcr,  an<l  m  ATnu^ed  that  boiler 
■team  can  he  introdnccd  inaide  it  to  ni»u  iu  leiuiierature,  provision 
iMing  made  to  drain  the  water  away.  Gold  mttr  mb  alio  n  paand 
Unoogh  it  coDtinitoualy  to  ndoM  its  tcmperatmib  Th«  Mm  ttai- 
  al  this  inner  cjUnln  is  tskmbgrmnDsof  a  marvaiial 


itMSt  ti  i  "  "  *  "  ^ 


I 


T — ar 


ihm  Umf.  lit' 


Kiij.  4. — ImitroveJ  Keveklt^r.  t'lir^e  iliuwiii^  Kali  u  IVuijierature 

o(  CjUuder  ibuwu  in  Fig.  3  expwwd  tu  KxImiwI,  3lrukr,  iic,  aitd  «o  aaade 

to  In  faukaled  arnal  ai  pliawna^  lasd  m  htm-jimmn  C^lMtr  gf 
nctery  EnitiDe ;  epeed  about  SS  ravi;  per  mbnit*. 

lhvrnioint-[i-r  about  2^tntiL  (O-lin.)  in  diameter,  [ilitoed  in  a  lioU'  in 
the  centre  of  the  wall.  The  tleam  frum  the  en^^ine  ejlioder 
noies  at  each  KlnAe  into  and  out  of  the  annular  apaee  BB, 
Mtwsan  the  cylinder  and  tlie  innar  riata.  The  tog  or  cooacnMtian 
on  the  mlb  ean  be  obaenred  through  the  glaae  cylinder  hj  the  ere 
or  a  niicroaeope.  In  this  way  the  cylinder  can  be  either  hnated  by 
iiteam  or  cooled  by  water,  and  the  fou  elfccu  noted  for  <litffrent 
temjitralares  of  (he  Jimall  cylinder  in«iile  the  rev.-»li-r.  Tu  ^:.it  the 
mean  teiii]*ratin>'  of  »liatii  in  tlic  -teaninifiinc  i  vlin  I.  r.  inilioatur 
dijj^rniis  Hit'  tiikt:!!,  "iiiil  till.'  iiiL-iiii  tfiiiin'r.itiire  tali  uUti-d  Irnni  iLe 
prewuivj.  'r!ii;s,  mIh-ii  .ill  •  .jii.liiiui.i'  arc  cjintant,  tin-  ttmptra- 
ture  attaineil  by  iJir  inner  tylmJer  can  any  linie  bi-  lunijiared 
with  the  mean  temiuMtuii-  ui  the  sleam  tuuchinj,-  \\>  wall-. 

l£xp*rimtnL    (December,  IbilU.    Yigt.  3  and  4.) — The  revealer 

linFi^airae  fixed  on  the  top  of  the  Imr'pneMinJaefcaiad 


cylinder  of  the  engine,  and  phoed  in  communication  with  iL  The 
■peed  of  the  engine  waa  abont  39  reva.  per  min.  Boiler  atna  waf 
admitted  into  t£«  inaide  of  the  email  central  cylinder,  and  the  reveller 
was  kept  Roing  with  the  power  nn  the  engine  conetant  for  a  f^fen 
time  untU  all  the  working  cnndition^i  were  nonnaL  At  a  given 
moment,  with  the  wall  at  293  F.  or  llfl"(!.,  the  steam  wa»  »hut  olT 
from  the  jacket,  and  not«a  were  ninJe  of  tlie  gradual  ■li  rri-a-<e  of  the 
wall  teniperatare,  arisinfj  doubtkas  frnni  the  c \p.i-uri-  i>f  the  hotter 
walls  to  the  cooler  ^ti.aru-:^triiki>,  iii;d  t<i  thi'  still  ciKiler  exln»ui>l- 
elroko  to  condenser.  This  had  already  been  noticed  in  a  preliminary 
experimcnL  For  copy  of  indicator  cfiaj^ui  see  Fig.  4.  The  walf- 
temuerature  waa  read  evciy  minute  until  a  minimum  of  lOT'F.  or 
•J2  C.  was  reached  and  maintahied.  Thaateaaawaathenlnmedagi 
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into  the  jacket,  end  the  rapid  iIn  of  the  wiD-tenmeratuie  noted  up 

tu  28S"F.  or  1'40'C.  In  ahoutone  minute.  The  wall-temperBtures  are 
plotted  in  Fig.  4.  In  35  minutea  the  tempcntlure  of  tlie  cylinder 
dccrua»etl  frum  2!t'JJeK.  to  lOTdej,'.  =  102  F.  or  about  2D°F.  or  lif'C. 
p«r  minute.  The  mum  te nipvraturv  of  the  dia$;ram  vax  32U''F. 
or  I60'C.  cooler  than  the  mean  temperatnrc  nf  the  nmnll  cylinder 
walla-  Ytimi  the  Wfi,^!it  uf  the  small  oylniii.  r,  rOUIb,,  iu  lo4S  in 
theiiiiat  uniu  iier  miiuite  C4iti  be  calculatcil.  Thia  amount*  to  0  384 
thermal  unit«  per  minute,  and  fur  OO^tS  eq.  ft.  ia  equal  to 
4  thermal  unita  per  tatiare  foot  per  luinate,  loel  by  the  walla  to  the 
condenier  In  tkahma^eiiant  than  was  nqr  little  Mdialieii 
from  the  lenahb  aa  it  was  jwt  abor*  a  etaan-jadMed  tod  hot 
cylinder  |  and  'ano  ray  Uttle  eondwetfaa  of  heal  ahng  the 
cunneeting       nhashie  wdl  eovered,  ea  ii  alio  the  mealer. 

Conilrtuatiin^tligilt  Ou  ReeeaJer. — ^With  steam  in  the  jacket  no 
fog  i.i  vi..iible,  nor  ean  any  condem atiou  on  the  walls  he  delected  \tf 
the  eye.    They  are  much  hotter  than  the  incumiiiK  steam.    About  a 

Jinarter  of  an  hour  after  shutting  oil  the  steam  in  the  jacket  u  little 
oj"  is  risible,  and  at  the  end  of  35  minutcii  much  fug  ik  wen,  and 
slight  condensation  on  the  walls  ;  in  other  word«,  at  the  teni]iL-rature 
of  the  walla  wat  gradually  ruiuced,  the  amount  of  fo^  and 

(Tb  i*  conchuUd.) 
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BY  PROF.  ERNEST  WII.^ON. 


The  chemical  analysis  of  the  principal  con.Hlituents  of  thia 
steel,  sa  given  to  me  by  Mr.  liadtield,  id  Ni  25,  Mn  5  01,  C  0  8 
per  cent.  It  is  marked  1,1  HD,  aud  is  in  the  form  of  (1)  a 
loi^Bnd  ring  of  roctangular  cross-BCCtion  having  internal  and 
•ztMBiA  dininatein  of  3-91ein.  and  4-98  cm.  leapeetiTelj,  with 
a  length  of  S'OdaB.;  ^)  •  win  iboot  SOOom.  Ions  <^  ^ 
diameter  (HWlSein. 

f!i«i^. 

This  specimen        covered  irith  prinuuy  and  secondary 

a.sbeslos-covered  copper  wiio  for  bnllistic  g&Wanomet^ 
oxpcrimenU.  It  was  then  enrhmnl  in  un  iron  box,  the 
wlmlo  bcin^'  placed  in  a  Flckliur  gtn  furnace  ready  for 
Lcatinj,'  .\(itT  heating  it  was  re-wouud  with  cotton  covered 
win:  (<ir  tbo  cooling  experiments.  Table  1.  gives  particulam 
of  the  cxpertmanto  nad  iliain  tttt  Older  ia  wfaieh  thaj  -mm 
carried  out. 

The  results  show  thnt  within  the  limits  of  t<.>mpcraturo, 
and  with  tho  rates  of  heating  nod  eooling  set  forth,  the  speci- 
men remains  practically  non-ma gwettft 

The  density  is  constant. 

The  temper&tores  caloaUked  from  the  variation  in  eleotrioal 
KslstaiMe  of  the  ssoamdaiy  Mil.  unag  the  tampentoN 
coelBolflnt  0-888  per  oent.  p«r  ra,  igtM  feqr  viU  ^ 
IhoN  nt  iMth  ia  Um  table. 

Tlu  W  ire. 

Table  II.  gives  particulara  of  fh«  «sp«riaMaii  ud  duoiM  ths 
order  in  which  they  were  made. 

The  variation  of  specific  rehistanco  with  temperature  doM 
not  foUow  tib*  stnight-line  law :  the  rate  of  diminntion  of 
speoifio  iMlaiinm  deereases  with  diminotion  of  temporaturo. 

The  twanewtm  eoaffiaicintn  bnaad  on  the  deteauuigtian  of 
eleetiieal  nriituMe  il  -9ffO,  nd  -UTO.  (aMaming  n 
straigbt-Iiae  kw)  an  (MM  aad  <HM9  par  ami.  pae  ra 

Messrs.  Bhmtt,  Brown  and  Hadfiaid*  Had  the  tantMnloM 
coefficient  for  a  tampla  eontaiaiaff  Ni  25,  Ifa  6'04, 0  I'M  par 
cent,  to  be  0-085  per  cent,  per  I'C.  between  0*0.  aad  ^WQ„ 
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Table  I. 


HMtuig  from 
Tcat«d  M  atmocphcric 
rtceind  at  temperilorfc 
•tmiapbarK 

tempenilun-.     i82=,M21c  P56  r 

Atm<M- 
phrric 
(Ftnpwa- 
turc 

14  C. 

Fanuobnity  x                2^11 1  801 

IbKiMtiiiDg  torn  H  .      9t6  377 
loducUon  per  iq.  cm.  1)  20  4  75-6 

181    2  04  1-«J 
S7-9   494  47-7 
106  101 

2  3  209 
29  7  57-4 

69  lao  1 

Dtxuitj,  gma.  per  c  cm       Kot  taken  ..„.. 

7-88 

-SO  r.  »ilh 
r»rk<kni<^  Mill 
•now  in  elber. 
Tim*  Ukf  a  to 

<s«l  from 
14C.  =  lMir» 


AtnotpWic 
temperature. 

Iy«ftallDtf(hl 

in  iMtaknr  Ut 
bent  up  to 

t»tiii>«ralur» 


Caabd  to 

-  80'C  with  carbooif 
acitl  BDuv  in  Atber. 
an^l  then  with  liuuiil 
airto-  182  iM7iuui  = 
lotnl  tlnvs  tAkrn  lu 


Atmoapbrric 
temp«ralun>. 
lUmoTcd  f  r'>m 
liqaidikaitel 
allowed  to  beat 
in  aliiuMptiere. 


223 
125 

aa 


2-08 
58B 
1236 


2&n 

12-5  r..' 
32  5  I  2i 


2  51 
10  i> 
264 


2-^ 


789 


?.  ■;!■) 

S3  4  '^  I 
1514  i!9-4 


666  iia 
7-M 


!.•••  £  a' 

I  -■  « 


TtuM  Ukn  to  \mlL 


tnm»C.~lUm.  Uft tU if^ to f i 

Table  n. 


iBOCtll, 


Taaled  n 

rcveived  at 

atwi»pheri« 

uiiji>.  zcrc. 

SndBo  nwluea  in  10- «  ohmf  p«  6  M. 

Kattakm 

In  li4|uicl  air. 
Pmoii.  •  182^  •. 
alxHit  7min, 
to  co<il  fnim 


71* 


At  atoiMpbcm 

teiii|ib  iwnt 
lUumiiiR,  afl*r 
lirinK  left  all 
night  to  lint 
in  l)*aker. 


iBt 

•eU  nimraad 

•Uiw 
-SO'C.*  few 
minn  t««  taken 

tu  OUiil. 


Atatnuophrri* 
teiil|>.  20°1.'. 
allowed  to 
beat  In  air 


Km 


797 


7«7 


Healed   At  atm<v*pheric 
to 

WOK. 


t\  Mml  2  hoan. 


tbe  speeifio  reeisiaocc  beia^  07-5*2  <  10~' obma  per  o.cm.  at 
15  €.  A  specimen  coniaining  i)  G  per  cent.  C,  and  tbe  same 
percentages  of  Ni  and  Mn,  bad  a  epeoific  readetance  8'J-2, 
which  is  in  tair  ajtreement  with  tbe  author's  nmilta. 

Tamiio  Strength. — No  general  concliuiong  can  be  drawn 
i  flM  following  iaolated  testa  made  on  this  wire,  but  tbe 
U§  are  wortb  noting.  A/t«r  being  cooled  in  carbonio  acid 
r,  and  tsibt  r  (soe  Tnle  IL).  the  wire  broke  at  49  tons  per 
■qnie  iiush,  and  ml  Bmatfaftllj  daatie  np  to  th»  hwting 
nist.  IlMTCilaetionia  MMfttfiMlon  was  2perNBlk 

Aftvlmkig  hMUd  to  80IPa(aM  TkUb  U.)  Um  vii*  ms 
man  dootOe  tbu  in  tb«  AeiI  tavti  and  had  mt  btokeo  ttter 
suffering  a  0  per  oeni.  tkngaUiM  no  S7wa. ;  the  rednction 
of  area  being  7  per  omt.  1%«  wire  just  supported  33  tons  per 
jppn  inab,  wuah  iadkates  its  elastic  limit. 

Tbis  material,  provided  it  does  not  serionely  Jotoriorato  by 
exposure  to  the  air,  m  admirably  snit«tl  for  tbe  oouBtraotton 
of  spiral  reeistanoe  coils  in  which  a  high  opeoifio  resistance  is 
required.  Ths  specific  resistance  is  nearly  four  and  a- hair 
times,  and  the  temperature  coefficient  a  lillls  mora  titan 
doable  the  corresponding  figures  for  German  silver.  If 
bsailtd  with  excessive  current,  tbe  omterial,  when  agniu  cool, 
is  more  dnotik.  Its  speoifio  lasistMse  is  piaoticaUj  amtltered, 
bat  this  miglit  Bol  1m  the  CM»  with  a  laigammtbecol  heatings 
and  ooolings. 

[Hove.— A  spedmeit  of  BadGetdl  miDgBBSH  steel  in  the 
lorm  of  a  ring,  taa^c  the  tdUmnng  analysis :  0  6i  0-55, 
8  046,  P  0  09,  ICa  iSiW  |)er  eent.,  was  experinMntea  upon  at 
flMtempeiatare  of  liquid  air,  and  gave  the  following  reitute  :— 

M    2  08    1-86    1-67 

H          »    ......  m  ......  7»« 

B    »9    — .  71   136 

Xhe  ring  is  still  noD-magneUe  on  jntoning  to  atmospheric 
tampetatnie.] 

I  wish  to  eipnas  my  i\\\n\n  to  Dr.  Ilampson,  of  the  Brio's 
Oxygen  Co.,  rar  mac^mlatiag  the  liquid  air  nied  in  these 
experiments.  Mr  thanks  arc  also  duo  to  Mr.  F.  S.  Bob«rL4<jQ 
and  Messrs.  W.  Harden  and  L.  G.  Nuncs  for  the  asaistaDcc 
tiMM  fentleaien  have  (iTeo  me, 


EL£CT£IC1TY  WORKS  ACCOUNTS. 


Sunderland  Htmicij^al  Electric  Snpply  Works. 
While  the  aggregate  costs  fignree  for  the  year  1869-1900  of 
this  undertaUDg  tvaxk  a  distinct  retrogression  in  comparison 
with  the  VtS%  9  results,  yet  the  cause  is  easily  recognisable. 
The  coDOcni,  like  the  nsjorit/  of  i)Ddertakiiige  in  tbi* 


country,  hais  snffcred  ari'l  li  stil!  nufTering  from  the  liii^b  cost 
cf  conl.  \\'f  It-arn  from  the  ch^ibut  o(  the  SuniJerluiiJ  Htat:oii 
that  tbe  increase  in  tb«  price  ot  coal  latt  year  was  from 
6a.  Ud.  to  12a.  Od.  per  too,  while  tluiyear  the  aaiiM  qoali^  bae 
risen  to  ISs.  per  ton. 

With  this  in  mind,  the  rise  in  the  fuel  item  at  Snoderlend 
from  0  63d.,  at  which  it  stoo,l  in  ls9s,  to  0  7<iJ.  this  Ust  year, 
is  seen  to  be  natural  and  inc^it,llbk■.  The  latter  figure  'm 
reallj  aa  eioellant  lasnit  in  the  circoawtaaoes,  end  it  will  bo 
ohserred  that  all  the  olber  itemi  of  generaliag  coete  m  well 
as  the  mamgement  and  pnfer^  eharges,  have  haan  ccdaoed. 

We  KgNtto  note  that  the  Und-laelor  faaa  fhllea  fnm  the 
12  7  percent,  of  1898to  lOTperoiBLlail  jeas.  La  oilier 
respects  the  bustness  shows  anostfloaiisfaiagnloofadvaiaee. 
The  lamp  connections  inocesaad  hgr  347  per  cent.,  and  th« 
output  by  8*>-S  per  cent. 

l;i  tdliiition  ti:i  plunl  exit nsioii-j  nn  importiiDt  chaii^;i  \vx:- 
bctu  t'lTtcit'd  tu  IJit:  triiiiifuriuii'.ioii,  iu  the  rosidenii.tl  district, 
from  altematiDg-OUrrenl  snjijily  to  tbn  cnr.liminu:- currtnl 
sjatem,  thereby  makmy  oin!  umfDrin  svtti'tn  throagkiout  ihe 
tfiwn.  I  .x'.ensioii=!  »r<.-  proccciiinrr  nt  I 'iinnin.  street  which, 
wheu  compk'ti'ii.  will  usu  up  tlic  wUulti  uf  that  site,  incre«9in>» 
the  kilow.itls  iristall(<l  to  1  ,'j>0.  Four  4'2  t  i.ii.r.  tiiaain 
dynamos  for  liglitiug  lizid  trucuon  with  surface  condensers, 
and  four  Galloway  boilers,  with  e«onomiserS|  4o.»  ittolviditlg 
iodooed' draught  fans,  are  being  inui'.led. 

South  Shields  Hnnicipal  Electric  Supply  Works. 

The  accounts  of  this  undertaking  show  that  a  splendid 
improvement  has  been  i  iT-cii  J  in  in  ^etu  ral  prosperity. 

Aa  the  net  result  of  U^t  jcar  s  oi.orii-.i  .ns  this  concern  ha?, 
afci  r  saiisTying  tlic  capital  charges,  cleared  itself— a  rosnlt  in 
aicilitt3g  cjntrast  wl'.h  the  X'StiJ  deficit  which  marked  tho 
working  of  1898  9. 

A  study  of  tbe  costs  column  of  our  t»ble  will  «how  that  tho 
works  costa  of  l>iViS  !*  wore:  alr.'iiiy  excellent,  uUl)OUp;li  tbe 
maoagement  and  property  cbargoj  uitu  a  lillle  high.  This 
last  year  all  iLih  varioiiH  itrm.^,  with  tlie  e\i.:p[ili(m  of  Iho 
unimportant  distribution  charges,  have  very  maleris.lly  b  -cn 
improved  upon.  This  achievement  effected  in  coniuiiction 
with  the  largo  increase  of  nearly  Q3  per  rent,  in  tho  output  is 
of  coarse  the  secret  of  the  hotter  financial  results  attained. 

It  is  interesting  to  note  the  dituinishcd  and  very  low  fuel 
charge  which  obtained  at  South  Shields  la.st  year.  At  0-4  td. 
it  is  quite  0-3d.  belQW  tbe  average  fuel  charge  in  maDioiftal 
ttatiooe  ot  sioular  output  and  load  factor  in  lH9d.  Iiik*  the 
otttpot,  the  lamp  oouieetioaa  exiiiUt  the  piomiaiiig  advaaee 
o(6l'9per«ini,whilaUieloadiBetbrhurbMifMia  lOilper 
oeBt.  to  11-5  per  ( 
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SUNDERLAND. 


TMU       (.V.f  (•■L<r,.'r'.'v<nl^Amfi||k>^a 

Otilf  J^VH•ccr  


I  SuniU'rUn.l  Tnrj*  T.llUMl. 
'  MvL^h,  1695. 


rE&R  ENM» 


QUAHnXIBB— 
Uolta  |^D«nt«<l 

„   lOLD  (TOTAL) 

n  MtM  to  coiuuiiMIt  — 

„   Mid  (or  pubUfl  H^hMBBi 

,,    ttMd  on  worki 
VVm  BOLD  PSB  tC.P.  LAMP  aAFiaiTT 

Connection-      rrafnir  1t«  f^-^.^.  lampt  — 

OATAorrv  OF  pi.AKT  IN  »  c  r.  lamps  • 
OAPAom  or  FLAin  a  moWAxn.—a...^. 


OAPITAL- 

A9TR0KUID(TOTAi.|  

Honw  (fOMtl 

Loan  (iDcludiog  H:-i.<-:r.iirK  ch^ir^'sel  — 
AOTHORUED  BUT  N07  SST  KS8K1V1S  (TOTAL)  . 

Share  (unimll«il)  ._______aBaaB>< 

Loan  (including  Dab«itiiir«l)Maw««B»i 

RBPAIO  (TOTAL)  ...^...••a.. 

REBERVB  OB  STKraKQ  nriS  .  

DBrRSCIATION  FUND  —   _  

IZMniS  (TOTAL) 


Plant  ._ 

M:i!:„  , 

Mi:1.--..;l:i-',ui    _  ,,  ,  . 

BALANCE  OF  CAPITAL  A000inR»« 


BBTEHUB- 

„  public  llKlktlng  ...»^^aw__» 

tVULcom  ..^...M............ 

WMtn  OOSTS  

Smtemtum  of  tUeiricity  ___«.imvw««> 

Pu«l  (Including;  cartage,  A&) 

Oil,  wa«t«,  water,  itorae  .....•^.v^w^m 

Wage*  at  ttatiua 

Repair!  aorl  maintenance  at  ttetloa  ...^a... 
JNf trtitaum  o/ c{<(i(H«»(Jf  —  — 

Wage*,  &<:..__.-..  •  _.a«_ii__>»M» 

R»ii:*ir»,  reaevaU  ol  maloa,  lie.  _  —  —  


SaUrla*  — _  


SOUTH  SHIELM. 

.■M-plri:iUT,  lif^l..  ; 


riKAHOlAIi  RSaULTB- 


tem  cmtM  to  ItaiwadMtifin  Fund  __^..^„ 

Bum  f<t'H~r4  to  Ra«rTe  ur  Siukiaf  Vsnd 
Nei  i:.:''  '  -'      li>uiii  (iitcL  n«b«atlM «lui|p4 

■ALASOB  f  KUM  LAST  ACCOUNT  

BALAROB  ATAILABLB  FOX  DIBTXIBimOV,  *«.  _ 

OErarAKT  DiviDBKD  PAID  

PBSCEHTAOB  Of  TOTAL  OOSTS  TO  OBOtS  EBTnTOB 
Expenditm*  par  kflemlt  aaaMiia^_..____._ 
BSVBKUB  PBR  KILOWATT  eAFAOITT 

Kxpecditurti  |>«r  8     '    '  .    'T         .  tm^^^tm 

BBTEKUBPEX  8'C.i.  rM'^CiTi 

RBVBNDB  FER  S  C.F.  LAHI'  COiiHBCTKD   

Pri»  charged  for  lighxiog,  (>er  unit   

JMce  charged  for  f-jvn,  per  onlt  _  

Price  charifed  for  vubHc  llKhting   

"SUHDEBLASD  iU:M.ii.^  -i  r,.  i  .  i  Ui-i  .ii'].:  ■ 
f  rtaU4,  tiiyH/i.  I.  ,\M"aBt  i.  r~»i  i  'nn  r  >,  i.-.  "  t  ti  t  il  ..  II.  Ml  I 
itfti.  e  Onr  t:rfm.<l'<i.  ■'  Im  ir.n"..  -  i-  .  h^itn- 
talc  Kcouitt  /  W  Ijh  tttatn.  ^  Or.  i,Vi,^!,i  ,],u-ii,  lih.urr^.'U 


.l.iiin  1-.  C,  1 

MAJLU.  |S89» 

UAR.«,1800. 

lUR.31.1SBa. 

MAlt.  31,1900. 

472,240 

77,357 
16 

1^2 1  kilowutt*  ■ 
60  ..r.- 
330 
26,000 

sum 

916 

610.079 

669,887  i 

21,730 
IM 

50 

■113 
36,024 

s&ooo 

i.tao 

351,657 
308.108 

20rj,8:B 

io7,3':o 
1«0 

SSSkifewaUa 

6^  inc.  24^  c'li*" 
277 
17,151 
19,2C0 
615 

635,1164 
501.839 
3i*l.U?i9 
107,800 
K>,417 
IM 

500  kilowatu 

'■3  4ii-,JSb  qliin' 
476 
26.001 
34,400 
1  ICO 

ToUL 

Per  ktlowatt 
oapadty. 

Total. 

capacity. 

Total. 

F<ff  kilowatt 
capacltj. 

£58^183 

em 

mi 

C81JB0* 

£H-9 

S7,176 

BSD 

7410S 

874 

623 

7a  s 

57,17,''. 
Ui8 

187 

7J.102 

2&873 

(,71 

235 

1,310* 

Zi 

14J 
OUjo 

1830" 
28 

163 
01)25 

1.14C 
25 
2, 97 1 

1  37 
004 
433 

2.YB7.3 
447 
4,680 

236 
0  406 
425 

61.931 

1 1,056 
Jl  071 

\<i.rj/j 

l.TA'i 

581' 

655 
11-7 

M9 
19  1 
1-36 

0'61 

ft>  1  ^0 

12.8a)» 

5!|,67S 
'2j,7&5 

+  6.156 

11-6 

■VI 2 
'549 

10, (»a 

."VI 

v.m 

321 
-LS24'> 

954 
16-4 

248 

88,6S7 

44,16y 
30,7^>:j 
1,502 
-14,684 

806 
11  . 

.'.C  2 
2:VJ 

1  J7 

-m 

TotaL 

Par  nnitnid. 

liilaL 

Parotteoid 

1  T»M. 

• 

ParaatttoU. 

HoW. 

tmmaimtt. 

"  £6  959~ 

6,016 
137 
6M7 
20 

»| 

35374" 

J'O.fAd. 

0-35Jii, 
OlDlUs. 
(MBOd. 

^9805 

S  Wl 

M- 

3678d. 

O  u  tUfA* 

0-lQil. 

0061>1 
0-OUSd.- 

£5231 

5.7^0 
"  ICO 

(-  ..7. 

4  075d. 

',i  913-1. 

ocraii. 

£7,973 

6,312 
'205 
1  it^ 

4 

3^131. 

J-OflOil. 

0-01321.1. 

£4 105 

2,783 

1,C17 
231 
847 
3M 

m 

2  038d. 

riud. 

/■,.-'i--<i. 

DllVd, 
0-431d. 

oiaid. 

£5757 

4.09S 

'i0;>7 
1,072 

2l58d. 
15351 

0  7?^  1.1. 

OlOM. 

0'14Bd. 
0V4Sd. 

£3A81 

2.07S 

/,?  r ; 

b'l.i 
230 
7dJ 
176 

2400d. 

leiod. 

/■,),7,vi. 
0-4^6il. 
0-17J.J. 

C6^^>d. 
0-lSJd. 

£3  952 
2.661 

-'.i"jy 

223 
794 
»l 

-  ..  4r 

1890i. 
l-273d. 

n.i'jS,!. 
0'4.?.4. 
0-1 10.1. 

o-3aoj. 

0-1251. 

]  108 

0-06W. 

127 

00184 

S6 

0-OSOd. 

j:'! 
1.883 

O-OSBd. 
0973d- 

1»2 
1M9 

y  ■■■,.■'■?. 

omi. 

1  tow 

omi. 

4D1 

7 

im 

0003d. 
0<Ud. 

/ ; 

1  71'j 
71 
120 
101  •■ 

t)  I ;  -■J. 

'  !  i<t 

0.i6.5d. 
0'0i()i). 
0-06lil, 
OOil.l. 

J  ' 

Bfi 
172 

OOJil. 
0-065 1. 

a:  .' 
S  '■  ,■ 
686 

sa 

157 
71' 

y-f'.  ;.<. 
o-4a&i. 
ooaod. 

. '  "I  s 
;  ■  >■ ;  ; 

"702 

m 
m« 

0 !  :.<d. 

i'ri-^'.l. 
O-iiiM. 
0-Oi/!.l. 

1  09tM. 

TolaL 

X  to  IMMB 

cap,*ii>'Dded 

TvM. 

liMf. 

fSp.aqf1td«l 

IMd. 

1  XiaaaaD 

jca^tsyMid 

£2,853 

£J047 

562d. 

£2150 

£4  020 

:)  46d. 

1.1C6 

0-668% 

1.756 

2-4<U. 

0«48d. 

1  ^:^■M 

l.IiS 

1-  ii  ■' 

2-  83  X, 

2J7j 
?.  i2^ 

234 

n 

£4.  lOd. 
£7.  ft.  SM. 

:  t  i. 

'           5.H.  4  .(1. 

,'i.l 

1  ' 
1  ij U,  [.i;i-  Ri .  |i.Tr  aon. 

B8'7a 
«S.  2%  lOJ. 
£8.159.  OA. 

3'  L 
5i.  T'd. 
58.  7 id. 
W.  to  ald." 
2id. 

4.' 16  per  arc  par  Avti. 

,  59X 
C8.10s.CMd. 

."is.  fild. 

as.  lid. 

%l.t4>3d.' 

M. 

£3.  lU.  I').!. 
£7.  4s.  Ud. 

2.,.  ,i  I. 

48.  7  d. 
tis.  I'd 

7.I.  to  2-1.' 
%\.     !i«!rl6ix!' fil.>w 

I0-.  I'lT  ;iM-,t2.12-, 

wOli  mclialir  /  Ul  M  iT  ayn»Bc.  v  iMlaata  IC9  H  law  •ii4  M  la  toaytiiKj;  *  The  mti. 
rcnnltu  accMM  hn       U  0*  wedll,  lliii  lieiKiC  Ml  lll(>"n«»  aUwwM  Iot  dtl»r  !■  dalltW  "I  pl»nt- 
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rlMdaj.MMHzpMM.  Fort  Tf.  top«»e»mi»—y. 
lUltottel.  VoMlabloc  ud  FtlntlBK  OOom, 

1,  2  &  3  SALISBURY  COURT,  FLEET  ST.,  LONDON. 

Ttlephone:  949  Uulbi.rn.  Tritymm:  "Eu«<.7Hlci*l<  N«»»i  aim  LoXOOK.' 

AU  LtOm  HUMmt  to  9ahiHfHMU.  A  JWifJiiwirti.  mittim  Mmm  mtUn 

ikeM  U  adirnud  to  tki  PMiiktr  "Tn»  KtiCTttciAK,"  SalUbury -court, 
l-lnt-ttriit.  L.  ni-'K.  A  C.    Cki^iui  and  Uonty  Otdnt  tko%H  ht  m»dt 
ftfM*  to  -  The  ECi  ictkiciam  "  PrinH»t  mi  PubMuag  Gomfiif, 
Limitti,  mU  bt  tniui  "  CouUt  tmi  Ct." 
All  KiUorM  tttltrt  to  ht  adduiui  la  Tm  EmiOI. 
Alt  Uttm  for  imurtiim  in  "Thb  ElectbicuII,*  ■tnuMnlHg  pmHm. 
amtt  b4  aeamitmiH  h  ">*  mm  awl  tiSrta  tfli$wril»r  u  tfUmtt  cf 
t(00d  faith.   No  notui  wkatnir  it  ttk—of  uunyuums  tommMitaiimt. 
"The  Euctkiciak"  i$  puUitM  nrry  Friiiy  mcmint,  i"  (<»•»  f^'r  tki 
monuut  mmU,    it  it  «n       *t  Ht  raUwaf  hooktlMt  tkrougkout  tk4 
—  ^  m  BfUtr  El  II  MiMtil  tm  bt  obtainti  »f  M  amkmHmmd 
bn:  w  ilr$c$fimat  PiMtking  0£Un,  u  aboM 
iKlM,— The  lUtei  lor  Sub«criplioiu  to  "The  EtECntciAii' 
:—        Yeae      llALf  YiAm     Qoastee  \  Putt  bee, 
mUttdUacdMi   Ma-Od.    ...    1>I.  «4.    _    Tt.  Od.      \  parable 
PoiUI  Dnlo«  ...   Mb.  Od.    _    Ita.  ML    _    ••.  Od.      I  iB  adrancc 
.Vmv  Volwmu  «/  "  Tbb  Elbctkician  "  tomwunet  in  AfrU mdOOobtr. 


"The  ELiCTmicmi'* tfirt  tiw/WwMl  atmHUgu ft  Aiimlhm.  llfeM 
Um  iMSMt  •bmOBtlm  of  •ay  ftwUib  BMrtrisBl  p«p«r,  aad 
•iNlllBtM  bU  ontr  %b»  Wecld.   Tkis  ttettmnt  is  guofantui. 

Adtftrlisnnnt  Rattt,  •<.,  ftrwtritd  c%  affi,Uiti^%  ta  t\t  Pubiisktr. 

Tk.mi-  Alt',  ttLTIStMUm  tmltndtd  r  i/it  c^rrtnl  isllu  mult  rtack  tktO/ict 
not  laUr  tka»  Pint  Pott  tm  TkmUaf.  hneaniit  0/  txfirim^  aiwrtii— I 
oriin  and  altmtimt  to  timitliigaiimliimmti  multailt  AiWiWr'itiMt 
If  WakmiV'  IFii^/ir  AimthmmAt  if  "  '  "~ 

OntOML  AimOOlKSIHimia  ' 


ilU  BooAt,  Ntwtfafm,  and  elbtr  piMkaHont  em  b*  ardtrti  Mrmt  af 

The  Electbician"  fym^tiaf  a<U  PubUtkinf  Comptmy,  Limittd,  Tk* 
mM-Jhtown ' '  Elbctbician  "  Sebiu  o/J^aadari  Slaetrital  Workt  at  ttttant 

cousittt  of— 

uxcnicAL  TiiTi>»  FOB  mMBATH  nsntuis.   Br  J. 

Elt>  w  VMr^e,  U.I. E  X.  prttx  in«.  M..  po.t        »brr«ii  111. 
nx  STUDKVTS'  aVIDX  TO  IDIKAKIXX  CAXLX  TXSTUI*.  B7 

M«Hn.  H.  S.  C.  Pinnni  mm!  J  C.  II  lunar.   Prl:«      Dot :  abnixl,  •■.  M. 
BDUMBATET  or  X  EAT  LITKXATVXX  AXD  XXtXAXCH.  »liM<i 

brC.  Ik  R.  PatLLim.  Witb     icui  .jtictloo  on  tha  hliturr  al  CrookM  Tiil>«  ml 

HBln*  Bai  votfc,       a  chiplrr  ciriiic  "  FractleU  HloU  '  oa  tta  aUtlaok 

m  ronanoHxtn  aid  m  Aonrvon.  Br  w.  a  Wwmm. 

IMSSSBSmAStlkVLt*  IX  XLICmtIO  USHT  XLAIXI.  Br  F.  c. 

KAvmm.  Moa  to.,  pt.'it  tn*. 
■OTin  rOWXK  AXS  eXAXJXt^  Bj  m.  Tumur  OAkxaa.  Frl«a 

fttl..  pr.tt  frr#».  * 

•musixi  cAsix  LATivt  muffAiim^  Vr  &  A 

iKiji.  iTlcf  isi.  r.i,,  poattrta, 
DUMBI 


SLXCTKICAL  LAJO: 


AdTaSCVd)  Arruftdlfl 
tin  appllcftll- m. 
ILXOTIOIUOXXTIC  THXOXT. 


VoLI.  Price 


ByOLrviB  nEimtna. 

lt*.M.,  poatfmlli.    V..I.  It.   Fric*  m  (1.1. :  not  tTM,  t*i. 
TMM  ALTXXXATX  CURKXXT  TXAXirOUUX  IX  THXOXT  AXS 
rXACnOX     ><»   it        a    ri.icii[a«.    VOL.  I.— TBB  I.VDCCTIOS  Of 
XtKCTKlCCl  RRKM  H.   Mc«r  KiMTinji.   Pric*  Iti.  «d.,  poat  Iraa.   VOL.  11^ 

^^W^"  LAMM  ABB  BLlOniC  UeXTIB«.    Br  Kfc  J.  A. 
fiiilM,  MO.,  ade.,  r.K.8.  XavXaman.  n <iri«lBall»iuiii«OH,srtH«B 

■MBxno  nrsQcnov  nr  ibob  abb  othxb  kxtaul  Bv  VnI. 

J. i.  Xwna,  M.A.  >>ir  ixiitkia.  Moa  IOb  U  ,  p'-'it  (rrii .  >  >i.ja4i]i, 

nanxBicHoiiTxrowxB.  BrA.T:.8.<iEu.  loa.  sd.  iioitftM. 


MdTmllflall  Synr.wBopaawn.  iilUB  Ma.m*L 
BLICnO  CHXKTRTXT.   Bjr  Dr.  Geobqe  Gobbl  XMNBhi 

IXACnCAI,  HOTESFOXXLXCTXJCAL  ITOSBBIil  BlrA-K: 

and  U.  l>.  WiLiLMsua.  Prlre  ei.  ed.,  poit  Itml 
BBim  ABKATVBXS  AXD  COKKUTATOXI  (Thaory  Bad  rrktUM).  By 

r.  U.  WXIHOCTB.   Ftioa  tt.  od.  omx  fraa. 

tMB  nWABBBWlBT  lAKP  OQ  TO  MABBBAOTPBB.  ByGajm 

AMioDfarSlSS^jHStt&nanamuBB  YOBKinLK.  b* 

poatlna  It. id.  each;  ilmic  elolb  k.  Sd..  poal  Craa  fa.  (d.  1 

 ra"ata  M-i  pnat  traa  ltd. 

WTRBTiMI  TKTiXBXifHT;  titavKLhiva  Acrir-ia  Sfaoe  withoct  Wibes 

BT  Xi.nnBiaWATBi.  Bj Or.O.  J.  Uuob.  ^<IwBlUUlMl.  moeu.ntt. 

A  oiexiT  or  TKx  law  or  xlxctuc  ueHTut,  xlxctbic 

TRACTION.  TELEaRAPHLTBLIPHOBXI.  *a.   A.  C.  Cmm-HAiwAap. 

CASBox  KAXixe  roB  ALL  BUaBHIIAL  ifBWOfc  By  ikiam 

JXHL    Prlc*  lOa.  M.,  Duat  baa. 

nx HAavrACTnuor xLxcimio UBiiMUoni  i> rwmiiiBi 

uuaa  to  tfea  blaMkimaut  of  a  Carfaos  MaaBtaloiy.  Moa  U.  M,  foal  toa 
nx  tTXAK  XXOIXX  IXOICATOX  ABB  tBBIOATOB  OIA»BAM». 

IdNad  b7  W.  W.  BBACMOBX.  Ptlca  U.  «d.,  p«at  traa. 

FUU.  CATALOQUC  PMT  FREE  ON  APPUCATIOH. 


"Tlojjfa 


"iLicniGuv*  mm  roini«nnia  books. 


THE  ELXCTXIC  ABC— By  Mri.  .\Tirro!«.    Thi«  work  ia  in  th«  fnaa 

ciiiiUin  nil  liUtorical  Bk«tcli  of  the  early  ei[*rimeiil«  on  UM 
pI<h  trie  arc.  m  well  lu  tlie  iiu]«>rtaiil  miults  of  recent  iTifartli. 

nUMABT  BATTBBI£S.— A  w..rk  on  tliU  nut.joot  will  »lj-r-I_v  1...-  l  ublwlicl: 

lirimrine  tin-  tficnty  ami  [.i  »,.r,k>«  of  the  rrimary  BulU'ry  uj/  to  dat*. 
'rt.r    , .  L     ■"  ■  ■   luil>  i;!u"lrnt«''l. 

IBCOHDABT  BATTEBIEB.  -liy  K.  .»  Wo  k  I  u'.Jt  i!lu«tr«t«^.  Th« 
Aullwir  in  tbia  work  will  il«al  Im.  tly  udh  11 1-  i\,<-'-vf  iinl  fuUy  arith 
tti«  *'ti«mi»trT.  il<.fcii;n,  ci:iii*tj"u.~f. i<-ii  anil  11,  iriufA.:ture  hj  i.econdAry 

I  i<  -  I  ■!  ti  ■  1 II,  .  i,Hl.  t  - . 

'■rax  ELICTBICIAJI  ■  WIBBKAXS  rOCKET  BOOK.— Edited  \ij  K.  C. 
lUrHAEL.  "  11m  Klectridan  "  ('oropsajr  will  alimtlfpaUahBi 
iBirkat  Iniok  for  the  UH>  of  Ihnae  enipi^l  ill  wiring imk, iMth  4 

liinl  ;:itr(  ri\!. 

Tax  TELXPHOME.— U/  Da^IB  iil.XLLAlB  Bad  K.  C.  lUVXAU. 


SPECIAL  NOTICE. 


NOW  RtADY.-Vol.  M,V,  of  "The  KuvTwaA*."  (962  page.) 
bound  in  alruDi; '  loth.    I'ritn  17a.  6il.,  paatfa«^Uh6d.  AimtttAs,i 
for  binding.    I'rica  2a.,  l>;  poal,  2a.  id. 

A  oooptata  ait  of  "Txa  EuoTSicux "  an  aaw  i 

Th—      Bw  aaty  aiiBwa^  mJ  early  Epiilba«kti  dwMM  b>  fxhi. 

NOW  READY.— "TBB  XLXCTBICIAX"  BBADDia  OABX.  Hnlta 
four  copiiB  of  ifaa  JouniBl.    gtromlj  aaada  iiid  ew:d«d  (gr 
M«»l*;  (aR»fcMkla.4d. 


FIORaaOH  01  TBIDI  r 

b  UsfMUoitiAl  Addf«n  to  the  InatttalloB  of  Ebolrifld 
HqgiBMlB  Ixat  night.  Prof.  Perry  undertook  to  review  tlw 
problem:  "la  eloctrioal  enginoorin^'  to  remain  a  profession, 
or  iii  it  to  l)ecomQ  u  trade  .'  the  loecitution  to  oontinne  to 
be  A  Bodatjr  for  the  advanoement  of  knowledge  ia  tha 
BpplioatloB  of  adeatUopciaaiplM  to  doelrloil  foAutriaa,  «r  ia 
it  to  beomnt  a  mere  tndea  anion  ?"  Prof.  Perky  feara  tbo 
lattar  will  b«  tUe  altimatc  fate  of  the  Institution  unless  ita 
members  devote  grpnt^r  attention  to  the  study  of  matbe- 
matiei  and  pure  soianoe.  Electrical  engiaoering  of  the 
preaent  day,  he  eoataada,  ia  tiio  ootooaM  of  aoiaiitna  atodj 
and  the  reproduction  on  a  largo  soalc  of  what  has,  in  the  first 
instance,  be«n  evolved  in  tbo  laboratory.  On  lb  a  other  hand, 
the  pre.'ient  generation  of  engineer  j  are,  lio  asserts,  descendants 
of  the  men  who  sneered  at  CAva>iuisu,  FBixxux,  Volxa« 
OxRSTBD,  Ou  tioA  Fabadav;  Ml.  he  Miti;  kce  man  who 
"  pile  up  fortunes  "  by  utilising  the  discoveries  of  these  great 
workers  to  sneer  at  science  like  their  prt^d«c<  ssors.  Prof.  PxaxT 
fMlx  BO  strongly  on  this  point,  and  is  so  carried  away  ia 
hia  elo^uout  Appeal,  that  he  ix  inolinod  to  oventete 
hia  aaae.  We  Bflatt  that  U  haa  happaoed  daring  the  past 
soF'^ion  thut,  in  theh;at  of  debiUc,  matheraatical investigation 
may  havt  bcou  rbftriLil  to  sligaiingly,  or  that  one  of  those 
speaker.^'  wh:j  feci  it  incumbent  on  them  to  entertain  Um 
Institution  meetings  with  hamorona  lemarka  may  have  ehoeaa 
a  ooUaetioB  of  ^mbola  on  the  Uaekboatd  as  a  bntt  agaisat 
which  to  direct  his  sarca-m.  Single  in'tan;;r'3  of  sui-h  a  kind, 
however,  do  not  necesjiarily  prove  tbat  therj  ia  a  general 
tendency  to  deride  theory  or  to  grudge  it  its  proper  plAOe  Itt 
the  profeasion— or  eveo  in  tha  tcade— ofeleotrioaleDginaairiflf. 
Tb  make  oaa  of  tiie  two  paaallab  from  faibUeal  history  qnotefl 
ill  c.Jiij .:ni.'t;on  by  PloL  Pxti'.v  in  llin  lajt  -en'.unoo  of 
his  addresd,  although  the  excellent  bargain  mado  by  Jacob 
with  hia  muss  of  pottage  may  have  b^n  typical  of  the 
bosiiMaa  inatioota  of  bis  laoe,  Judas  Iscabioi'b  otU  axMBpla 
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AsBnta  for  I  

Drake  ud  GoTtiuii,  M,  VVrtorla-MraM.  Loadoo,  B,W. 

Sote  Agonu  fnr  ImAm  Are  l/ueiL 
Idni  ( J.)  k  Ov,  ar,  HaUoD^finlni,  Loodoa,  MJO. . 
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■n.r,"  B>lt«rTC«..««,TI(t«ri»->l»wt.L.'>Dl<iLS.W.:  aalOlitCWIinn.  Kent 
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llnl-.ti  ■"■i.i,.  k  rr  K  •■■•irii-  C.  ,  nn:i  H.Ti»\ 
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BnnwIU  (1>.  II.  1  and  Son.  Ltd..  (a  an.]  «C,  Miinl«l>r4Utset.  London,  W. 

Briuifa  TbomKun  liinuUm  Co.,  88.  C»nnnn-«r>«<,  Londoo,  E.0   

Bnckl'^IMI  Arc  Lainp.  Oi.  Wi.ii.lil|.-«ir«.'%  Lcn  loo,  E.<"    -. 

Broth  Elacoleal  Ewnaocrtng  ()□.,  4S.  Urn^an  Tiotona-itroK,  Loadoa,  K.0._.„ 

Odanr,  <7,  FBrrtagdiii.roBd,  Lnodan,  E.C.   _   

•  -    "    ■     "(laaa-bniMlnta.  t/»doo.  E.C;  and  nMlaMford 


Cromptoa  and  Co..  Uaaitua  HoL  .  . 

Ct7«»iiI  Kkrtri.-  Lama.St  We^lica'n  Cli  uiii» n,  T.  ^  itrii  h  -tn- 1, 1,  n  l^a 

Dunaaa  and  Smith,  Maarhflatar  l  aad  L'^n.lnn  aad  lliaaimw   

Drake  aad  IJorham,  tt.  VKrtnf1».»tr»rt,  WMtaunitCT.  LoBd<TO..1.W  _._ 

Eitlaoa  and  hwin  I'altM  Elocirle  Light  Ouoapaay,  E.tiawaa- bonding*,  tt,ar. 

Qnccs^tmi.  B.C.:  and  tlrmncbia  „    -  -1.  U 

Electrical  Co..  IM.  and  1«».  during  Croaamad,  LoaJuo.  W.C.  nitlaga 

Department:  It^.  Hbiiftw^'ury  avmiie,  London,  W.C   al 

General  BiMtricOo  ,  ct,  71  aaa.  Uonon  >Vi'irta«l„Lnnitafi,  B.C.  ASalford  ti 
Ovwa'  (I.;  I'ojio  aad  Co.,  17,  ftsulli  Ciiitk^HriTt,  Lirerpool ..,,_„ — _  ...  14 
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ARMSTRONG'S 


C  GALLENDER'S 

:      CABLE  A  OONSTRUOTION  00.,  LU. 


WorkMi 

WILLEHHALL. 


ov 

AOMIHALTY 
LIST. 


SPANNERS. 

Drop-Foried  in  Special  Stifl  Sicmen«> 
Minin  Steel  out  of  Solid  Bar. 
■0  Weld!. 

Wa  have  urcr  lOO  .SeU  o(  l>if  aiwi  Tnoli 
for  ilifferent  raltern*  u>il  mm*,  mhI  cutj  » 
(tuck  of  uv«r  100,003  to  niit  Wliitwurlli  .St.ni 
dard  NnU,  uml  liil  onlrn  oD  lUf  recri^i  I 
eitbcr  unlinUhml,  nr  niiiahol  &n>l  li&r<lru«<l  iii 
j«wi,  or  finiatied  «ntl  bAnlfltMcl  tn  jftws  anil 
puluhcil  oo  BiiU  of  ImuU.  We  kino  •u(i|>I;  Uvem 
palinlieil  kU  imr  umI  mottlad  fur  Mulnni. 

ARMSTRONG,  STEVENS  &  SON, 
WhittallSt.,BIR.MINQH.AM. 

Frirt  LitU  an  ApjJieatwn, 


LAYING  SOLID-SYSTtM  MAINS  AT 

SWANSEA. 


Classified  Index  to  Electrical  Trades— Continued. 


LUMPS.— Conl'm«(.  l-tir 
llotmriiiJ.  IIJ  an>i  IVi.,  KrwriuitUMitt-Tvnr,  arut  17.  tiolio-M^aam,  r>in-loii,W.  4 
Juhnaun  It  i'bUU|a  I  Am,I4,Unloii-ct  ,(>»!  HroaJ.at..  Lcii»lnn:  bC'lulInn,  Hzml  1.  I'! 

Utan'mAlU  E'^«  tnc  L«a)(>  Co,,  Bnitl»»if  k-pli»f^.  Cny  r"«<l,  Lon^oe,  W   19 

sti  wait  Kli*«  t n.-.il  '^xii/li.       47.  .N*w  Oimpum-ilnwl.  Ixta  l>>a.  W.O.   S 

>iin'.  -.tn  L.nrnp  Co..  Unt<-»b(^il.on.Tyw ;  A  141,  K»iwhurrii-«Irr^t,U*>o  I  m.K.C.  IS 
LAMPMOLDCIIS.-  UiMD  ktij  B*u  L'iilt<d  Elrvtne  Uirht  Oompu}, 

K.tli*ui  tuiUtitici,  m^,  (iamnnm,  Uindi»,  K  C,  tod  Bnochei  1.  S! 

Orarrxl  KlKtrlc  Co..  U.  71  uij  Ml.  gi>.««  Viilorujit.,  I.anilim.  E  ('.,  •  S^Ikard  l'< 
LAMP  PILUUtS.    EdMon  •nd  Stui  I'luwl  KWtric  li«tt  (  junpuij,  KilliwrnB- 

buiCdinin,  90-J7.  UD''«i'«tri*<-t.  London  E  0..  and  iJmuJiM   U^'- 

nanrraJ  »U.  rtni:  Co.,  f.O.  :i  uid  U.  aoxii  Viotoris-tt.. Laadon,  E.C.,  *  9«Uort  .' ' 
UMO  COVKWINa  MACHIMCItr. 

W>I*:ti'.i     1  :<  fU,  \  j  oil  »  ,.r;.»,  Jiiliiuliniv,  SiOllAttd    H 

UQHTNINO  OONDUCTORB. 

Kdl<on  and  H<rsii  liiitud  RlKlno  Uiht  Cmpnj,  EdimB-b<iiUfai(l,  M-W, 

QuMn.«tje^t,  l>ciDdon.  ll.C,  and  BranciiiH   „  «  „   It 

Omrmt  EliTlric  Co.,  W.  71  and  »>,  Qiii»n  VI.?toria-<  ,  IxndsiL  K-C,  *  SalfiwJ  B 
JoKnaon  *  fhiUip*.  U.  I'mon  ct..  Old  liraad.at.,  Lakioa :  aaa  Ckailua,  Kant  I,  It 
MAMUrACTURINQ  KLCOTRiOUNC 

IVirtnan  and  Hir.l*Ji,  Halfoh.',  M.Ln.-hiMt*'r ;  Ul4  Le4t4oa  Ul4  OlMgOV .«>«■......»  S7 

r>nikr  and  lr:irtuini,  W,  VK-tuna-auwl,  Uondoct.  8.W  .,  7 

KdiMin  and  Hwho  I'uiu^  KU<ctnc  Ijfcbt  Comf^nj,  Ediswu.bmlliafi.  SMf. 

Uutvc  atrrrt.  Ixiivdiici,  F.,C.,  and  Branrbn   1,  Si 

EriraBoQ([.  M.  id:  I'D.,  l.^.rt,  Tt'inple  (lidinlirrf,  T«mjilo-ftTaDae.  IxiDdon, 

E.iJ.  ;  anil  at  ?tockboui  ami  tt  P.-Kmiiurr    I» 

Oancral  KUcim  (>>..W,;iaildM,Qurm  Vul<>lu.at..LoDdilo,  L.C. :  *  Salfcini  I.'i 
Ilrnlc;'!  I  T.)  T«).  Wwlu  C«.,  11,  M:irtin'i  lane,  LoodoB,  and  N.  Woolwicli  I 
JiAaM*  Philliia,  14.  I'nkin  et  .  o:d  Broad-tt.,  Iximlun  ;  and  CWllon,  Krai  1,12 
Tal^Rraph  MaaufacturinffCoiuiMBy,  lii-lfttf,  n«aj  Wamnftao;  ail4  11.  QUMtt 

Vlrtorla-nr..t,  Ixindun.  K.C. ;  LaTvpool,  Glawiw  and  Baltart  „   1 

Mmm  iKIactrlcltyi. 

Brititli  ThoiBK]n'llouM':«i  Co.,  M,  CannaB-«tr«<C,  Ixindotl,  R.O   1-1 

( iiiiiiiiHTlam  iind  111". I. ii. nil.  N  'v  lurJicIunii!».>tnM.  HirmintluM  —   * 

eduon  and  H»>n  Unllnl  Ekctrii!  Uftil  Cgmpaajr,  Eduraa.biuUinfi,  96-17. 

Uunni  atm^,  LnmUin,  K.C'.> and  Brandin   „  _   I,  St 

Onmal  KJrctnc  Co.,«».7l  ai>4U,Qiia«aVlctafia-<t,lioti4vB,  P.  0.,*IMr«nl 
Johsxin  ft  l-hilliiia,  14.  rniDD.<C.01d  Uraad-at .  LoBdos  ;  and Cliaribm.  Kant  1,  li 
MICA.-EitiKin  and  Svaa  Unit<4  Kli;oth«  lifbt  0«iiipaii]r,  Bdiiwin-bvlliiiiifa, 

S6-t7.  Uui*cn.farM't.  Loivion,  K  c,  and  BraiMhaa  .„....«.„  „    |,  ti 

Jaroiliiw,  1).,  6,  'irorR*  itrrrt.  'J'ovar  Hill,  LoaiLia,  K.C.   11 

Hand.  r«,  W  ikf  and  Co.,  M,  Gnat  lit.  U<Jeu.  Ixrndon,  K.C  „ 

TuUy  and  !*tial.  r.  It,  VtUt-lUM,  QU  Tawtt^ttvett,  Loodoi,  B.0....„._.  ..  t 

MICROPHONM. 

C«n*oLi<iaU^  Tr[ephon*  CoiutTuction  and  Uanufarturlnc  Compa&J,  IIO-IM, 

Mhafu>4l<ur7.aY«'r.u«,  T.ondi;o.  W.C.  ;  and  Gorcntrr.  KctflaO'l    5 

EdiaoD  and  Svan  l.'nltcd  KlactrU  Li|ilit  CoaLpany^  EdlaTan-buiidinfa,  vi-i?. 

Qaaao-atrKt.  l<oiiian,  E.C.,  and  UrancltM   „   .™. ..„._.  I,  SS 

arinmn  (I..  M.)  «  <    ,  I.H  <i.  TfiiijitMhaiobwa,  T«tiiliU.  av«iii|if,  Luinl.in, 

K.C. :  and  at  N-ji.        ri  »n.|      Tel^nburg  „,,„   H 

n«n«T«ieirctni:(;a..au.;iaa4M,«)ucaaVunari».at.,  Umdaa,  1.0- *  8aUei4  S.'> 
MOTORS  illMstriolt. 

tlriti^ii  TIi>.ni'<ni-Huuttoa  Co.,  R2,  Caimo«.«tmi.  Locdoa,  E.G.   _   13 

Braak  ElactnaU  Ijiipnwnnr  Co..  «.  Uaaaa  VlclarU.atrwt,  I/mdoo.  10  .  :tl 

Obanbcrtain  an  I  II  ..kliam,  .V»iv  BiirtbalomavHWHi,  BirmiB^haia  ~  fl 

CtoaploB  ti  Co  Manuon  lloua».buiMjnB,  Loadaa.  1.0.;  and  Utialaiford    »> 

CrrpM  Worka  Co., »,  Cl«rk«iw»ll-pw«d,  Loadon,  1.0  „  „  „  9i 


MOTORS  H»c»r»o'.-C..n/..iu-J.  r*«i 
SdiaoD  an.!  Aran  L'i^IIctI  Rlt«1n«  UfM  OMOpUf,  MltWU-hsIUfalfS  tt-K, 

Uuc«ti  itravt.  l>on<li*a.  I.C  .  anl  Branchaa  .„.„   1 

K'.lf     \  ■  .1 1'.. .       filT-l- L'Ol^n  10.-  

■  Iis^l.ai  I  'l  ,  U.'  U4  Channf  Crow  road,  tioailoa,  W.C.    ritUBH*  Driorl- 

nil  nt     I6i.SIiif'.  -lMir>-iu,-tin  .  l.-fi  ji.o.  W.C  -     

0<naal  tUcciTicOo  .tV.  *i  AM. UiMVB  Viotarla.<4 , Loadm,  IC.O., aad  Salford 
iloinn  tJ  II-)  ft  r^.,N*WRa«U#-<>n-Trn#;  an-l  17  Sutbo-amjaja,  Loadon.  W.  ... 
iBU  ra^tlc-n-il  Kli  >  II  ii*    •.  tit  l.u-af,  Hu,u  cIl*  Cunwmrnae.  Lii*ffcw  DclKtnm  . — . 
iohaioa  and  I'tulhpi.  14, 1'nion-^c  ,OM  ltp]*<l-'d..  l/iad«n;  an<1 

LaagdoD  Uanei  Ci««nc  Motor  Co.,  nil .  .Smtliwark  atria-l.  I.ondaa.  SM   I* 

Tti-im^^  Ir.nw.irk',  ltlit|>liuilding  ai>l  Ku^in<*'r.i)^  Cu.,  BLackwalL,  Lond'ja   S4 

Wlitioi  Uroa.  (KlartnolU  and  ll/draaui)u*  M^Miiat*  AaoajTB*),  4»,  Uaaaoa- 
•lr«:  l.nnd.jn.  K-i:    „   S 

MOTOR.SPCIO  RIQULATORS,  Ao. 

Kllaon  anl  s«aa  t'liibd  KliKt-rIc  Ufkl  OoapaBy,  ■iiawan-kiilUlan  IMT, 

ClUMn.ktrMTt,  London.  K.O..  and  Braaehaa     I, SI 

KN-T.ir;  l  i.-in'  .l  ~rn.l  -  .III',  f-7.  N>i>  <''-niiil^>o.>lr>"-I,  iKiaitiB.  W.C   * 

NAMC  PLftTSt.    Sarrii  ivv.i«ii.i.i  I  hrlii  .phvr  W<itk<,  i'>ial|.>ii->t,  Lionloo  II 

MOM.CONDUOTIM«  OOMPOWTiON. 

l'r.it.r.1  Aib>atoaCo.,t>i>ck  Hooaa.  BiUitar.ati«tl.  Landoa  1.0>.  

OIL  CANS. 

1  A-  C  >  »  Co  ,  »,  Midlaad-road,      IWt»«,1/.ti  I  m  :  aid  Mannhnitrr. . 
OIL  CISTIRNS. 

W^-i       .  I'  I  i.  Oi..  99,  Uidliinl-ruii  I,  Paixw,  IiondiMi ;  and  MaachMtcr  ...  .. 
OIL  FILTERS. 

nenrral  KIrotricOo-.  M.7I  and  M.  QuaaB  Tio<ai1a.tt..  bntdoo,  S.O  -.SSallard 

W..IN  I  .A  -  r  1  *  ro  .  w,  JCidlan.l-r.".il,su  Piiiii-n..  l/<n  l.ni ;  and  Uan.-li.->U'r.. 
OIL  SEPARATORS. 

I:.k><:  a  I'riC.  lit  A^ipllancaa  Co.,  13,  Iluntrtai  r>>w,  !^rb.>roiich   9 

PAINTS.  Jko.    In-lcauuctibla  I'alnt       11,  Oaaaoa-atje -t.  LradoB.  B  0   >7 

PATIMTAOCNTS.-Chapaian  U.O.J  *  Co., 7U, ObaaoarT-laaa,  Loalm,  W.O^  — 

LtimaiB  1  J.  U.),  .VortoLk  Uouaa,  Marfoik  alrat, gtcaa4,  W.a.....„„..»«~~.~>  Si 
PUMPS. 

Blacknll  (R.  W.)  andCa.,  Ltd.,  49,  City  roait,  LoBdan,  R.C   «   t 

RSFIACTORS. 

BdiKm  and  Svaa  TTnitol  BleolHo  lafkt  Oompaa;,  Bdima-talUlBfi,  K'lT, 

Qii^m-aimt,  IiOa4oa,  K.C..  aad  BraaobM  —  ■  >•  SS 

RMSOSTATS. 

suwart  Electriral  Sya-lirar«.,  47,  x«w  o>ni|iliia-«ttrci,  diarlaf  CrMa-mo.!, 
L  ni  .n.  «.<•  (-lr.n.-li  r'|-  _  „   t 

SANO  SLAST  APPARATUS. 

T  ilt  I  .  .11    !  tri-.i      t  H:  .»t  <Vi.,  Bfooilheaifc,  MaBchaatar  —  IT 

SCREWS,  TERaalMALS.  AO. 

ArmtlTimi.  r'tyi^-na  4  s-in,  rt'ltltt.\ll  •t«el,  lljrmlnuham    t* 

AulomaUc  ^^Uodarl  S>:rrw  Cu  ,  llaiifai  „  I 

Bdl>«n  and  »wjji  ('niu>J  Ki-i.'tri.:  Urbt  Compaar,  Bdl>waa-bltlUiBf^  SM7, 
Qaocn-itrvct,  l^mdon,  K-t'-.  an4  Brancbas  „   1.  SX 

SOCKETS.    £.113011.1:  &«^in  L'nilt.1  KLKtric  Light  OiMnpaajr,  Bdiawma-bulldiBp, 

»6J7,  Uiiwn-.tr»ft,Ixiidon,  K  C.  and  llraaclua   1,S1 

CJnoiml  K;.t-!ncCo..s9,;i  ir.  I  hs.  (tii«ve  TK)taria.at.,Li>o<l0B,B.C.,kaaUiM4._  ti 

STONEWARE  AND  PORCELAIN. 

Dooltoo  and  Oj  .  LimlK'th,  Lmion,  g.C  „.,.„..„  ....IS,  K 

SUPPLIES  FOR  OASLS  SHIPS. 

Iluncaa,  W.i.lrt  anl  C.O-.  lU.  rfDchurok.atnet,  Loadoa.B.0.   S7 

ladaatToctibla  faint  Uo..  SI,  C)Uini»n.atr««t,  Loadom,  B.C. ...»  17 

Jahnaonaad  Plullipa,14,  Ualon-otHOll  Bna4.iL,LM4aaiCB40U7kt<iB,X«At  1,1S 


17 
17 


17 


17 
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''CRYSELCO''  LAMPS. 


HIGH  EFFICIENCY. 

LONG  LIFE. 

UNIFORM  CANDLE-POWER. 

LARGE  STOCK.   ALL  VOLTAGES. 

5END  FOR  PRICE  LI5T. 

Every   Lamp    Guaranteed   made   at  the 
Kempston   Works,  Bedford, 


CRYSTAL  ELECTRIC  LAMP  and  ROSE  &  BIRD, 


LiniTED, 


Thua  Umpt  are  itocKid  by  the  SUN  ELCCTRIC  COMPANY.  Ltd.,  1IB-120,  Charing  Cross  Rd.,  London,  and  by  all  leading  Electricians. 
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•WITCHea  AND  SWITCHM04IIM.  FAOr 

Blmi;kwell  I R.  W.)  ft  o>.,  1,1.1. ntv-m*'.  Lon^oo.  B.C.    ... — „......,.„.^,_  S 

Cromp-ton  anii  Co.,  MiLn-<Uon  llou..r-t)Uititln|pi,  R,C..  aul  Cbelnuford  — V' 

TKimwtt  ali'i  jifialb,  HiiJfoni,  M»Ti.ihi?>:^  ;  Knii  LondoD  and  QUflf ow f7 

Dn.k*  lUli  (iorhuzu^-.Victon&.itnset.  Loivicm,S.W  ...,„.....,  7 

■.tLWE  Anil  Simn  Unitci  ElKtriu  Unlit  CvmpuiJ,  Ul>wui-bult4ill(l,  IM?, 

Uu«*n-»tr«t.  Loiiilon,  B  C,  AftU  BrAnihc*    — .  I.*2 

OcQcnJ  Cln  tni:  Vai  ,0!!,  71       Wl,  Uiiora  Victana->t..  London,  l.O.  and  iuitoti  i'\ 
HotlM«<J.  11.14  C«i.,.Siiwmati>.«pon.Trn«  :  and  17  8Dlw.Mtun, Looiton,  W....  4 
JoksMB*  Phillip*,  II,  Umon-oL.OMBriiad-<(.,U>ntloB  i  tnd  Oiuull««.KMit...  1. 12 
TAPB. 

Bl*i!k«dl  rK.  W.>  utd  On.,  ltd.  >9,  CltTmul.  Landoo.  K.C  9 

ODniwIlr  Hrudivn,  H:«^klcf,  Uojicbmu-r;  LondoD  Agents  ;  0.  F.  Quicks  uvl 

0».,  Jul  ttiid  3")J,  tCii.tun  ravl.  N.W.   _   II 

BdtMn  uid  8irim  Vni\M  Elaine  Liiclit  Compuiy,  Bdinrmii-buildiiit«,  M-1', 

Qlllliiii  iilii  1 1  Luniion,  B C  ftn<]  Bnuictvni   I,  tl 

a«B«naRt.'  tri.'C«  .es.TluidU,  Ujoan  Vlctari»-it„  loodon,  uid  Salfoid  U 
TILMItAPH  CNQINaERS. 

KUM  Urcth/T«.(  .jviT.lr7  Wi>rlu,  Leviiliain, uid  101, «.  I(«rtiii'l-Uui«,  t.»ad«a  II 
Hmlry'BiW.  T  )  Tti  WtrkiCu.i;.  V«rlin't-Un»,Iyiodoii,«iid  N.  Woolwich...  1 
Johnnonuid  riuUi|;«,  II,  I'nion-cL.OUl  Broad.«t.,l/on<l<iti,widOharttan,  KaDt...l,  I ! 
TeUvnph  Muiuifiu'lurtu  Co.,  Mtlibf,  Bau  Warrin^n,  and  11,  Qumb 

Ttc1oru-.tr«#t,  l,oii<lon,  K.O. ;  LdTarpool,  Qlaifow,  and  lUIiaal.   1 

T>IJIf>HONK  APPARATUS. 

CT.C.  and  MacufacturiDi  C9.,  IIC-IH,  ah*f«wbw7-«T«iM,  LoBdam,  W.O.i 

and  Cormtr^,  Borland   «  -  „    ..  fi 

Erics.'iii  (I  M  )  aiiil  C".,  Tcmplc^cliainlirn,  Templc-armue,  Li>li«1i>li, 

ZX  :  «i,<i  111  HtiH-fchiiliii  and  St.  I'rlcnbarg   „  „  Irt 

TILKPMOMC*. 

C.T.o.  and  Mannfaotiuinc  0*.,  l8«-in,  9ktt\imltnij-nwm,  Londoe,  W.C.; 

and  CoTrntrj,  Rnifland   »  ,  »   '< 

Edinon  and  H>an  I  niu4  Klrctrio  Lifht  Cmnftnj,  BdlrasB-lniildian. 

Qn(*ifn-<itn>«l,  I^iulon,  U.C..  and  Bra&chaa.   »   I.  8'J 

Erlt^'ii  il-M-)  anil  Co.,  lt« «,  Ttiiipli'  rliaiiilprra,  TvRiple  avrnnr,  Lxiulon, 

K  C  ;  an-1  at  »t<«rkliMlm  anil  »t.  IMi  rtliiin<   U 

Offn<ralKlr<;tn<:Co.«9,;iandiiil,(l<»«n  Vlcioria-it,l>oad«n,B.C.,kBalfard  ...  Hi 
Tele^V^  ^alutfa'^iirsEvc  C'o.,llL-UtT,  ne&i  WamnKton,  and  U.^UjecnVLCtotia- 

ltr.«C  I>iriil4in.  K.C;  Urtr^oot,  (ilAitcov,  and  Bf-'lfaift   1 
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not  imltaMI  hj  tb«  dma  oolkspies  from  irhom  he  h»A 

difsooiskd  bimsbir. 

Some  of  I'toi,  Pkabt's  krgamonls  as  to  Iho  dogcneracy  of 
the  professior  of  electrical  engineers  in  thh  country  are 
reiaUUe  bj  hk  own  itetamaBla.  M  will  allow  that  there 
M«  men  whow  batlMU  it  !b  to  nw  ordinary  types  of 
itaoliinas  in  well-known  wajH,  a  bu^Ini'ss  which  requires 
a  comparatively  suiaU  amount  of  originality.  But  these 
toltamen  though  tliey  may  be,  are  needed.  Machines 
ha  mada  and  must  be  Bold  to-day,  bat  this  in 
ao  wwe  pcvTCiiits  the  engineer  from  working  out  an  improve 
ment  in  the  machine  or  devising  for  it  a  new  cmploymGnt, 
which  ho  will  endeavour  to  put  into  practice  on  the  marrow. 
Whether  such  traders  should  or  ahoatd  not  advance  to  the 
higheat  laak  in  the  Institution  rests,  in  the  first  place,  with 
tbe  OoQoeU  of  ttiat  body,  and  the  fact  that  there  may  be  a 
difference  of  opinion  to  Ihi.s  question  can  hardly  occasion  a 
dageamoj  of  the  electrical  eagineeiiag  profession.  Whether 
Omo  oihm^  to  Nly  OD  tlici;  fntoinn  for  a  fifi^^ 
fMfer  to  spend  their  leisure  hours  at  music  balls,  or  in  the 
perusal  of  novels  and  in  the  study  of  poetry,  can  hardly  afiiaot 
tlie .laeglion.  WH  fnil  ic  '^^q  that  "  tlio.u'  who  Bcorn  novels  and 
poetry,  and  live  utilitarian  material  lives  "  cannot  yot  devote 
tbeoiMlm  to  their  ptobaiioa  and  io  vaafnl  irork.  There 
are  oagineers,  and  even  students  of  pure  science  and  mathe- 
matlev,  who  have  no  poetic  instinct,  or  tasle  for  novel  reading, 
anJ  lack  tbi'  iraaL'inativo  powers  udrnirnl  by  i'rof.  I'kkky  hi 
writera  of  leading  articles  for  (he  daily  newspapers,  who  yet 
dofotawbat  abonld  beilMbr  Mram  boon  to  tbe  atadj  of 
technical  books  and  jonraab  in  order  to  keep  tbaOMlTea 
well  abreast  wttli  ptugioaa  iu  their  pruleisiou. 

Prof.  ViAM  also  oompares  civil  with  eleetrical  engineering, 
lie  apfeaia  to  be  of  opiaioa  that,  sinee  lesolts  ace  caloulable 
•wOk  gnalor  ateotaey  in  the  latter  than  in  the  fanner,  the 
electrioal  engineer  runs  a  graater  risic  of  baooiulu^  a  uinrt' 
tradesman.  A  few  Hum  later  li@  quotes  Huxi.tv  to  ihe  eiluct 
that  "  BdeDoe  it  organised  common  sense. '  I :  u  t  if  he  adopts 
this  dafinithn  eo  absolateli  he  oaonot  thinlt.  that  with  moce 
detailed  orgaaiaatfonttbeeoineB  no  longer  sotenoe.  Again,  while 
attrilmtio^'  Iho  present  backwiirdneaa  of  olocbricalongincGrl  i;' 
development  iu  tliij>  couatry  to  tbe  negleet  of  nintnL 
Btatua,  he  holds  up  America  as  an  eiampia  of  pro 
grwir,— AnntriiHti  whioh  baa  aU  along  futuni  the 
BMthod  of  trial  and  errar  to  that  of  predetermination, 
and  whoso  greatf.it  iavfutor  has  not  buiU  hi..'  '.THatne-Hj 
on  a  groiinrjwork  of  mathematics.  Finally,  wc  regret  that 
Prof.  PKiiiiY,  who  has  raised  his  voice  in  iudigaant  protij.n 
when  he  baa  been  atlackc-d  by  shafts  sharpened  with  wit  at 
the  expense  of  aoonracy,  should  himself  try  to  raise  a  laugh 
Iiy  asuocuting  tho  name  of  Knyland  wi:h  those  of  liie  two 
oonntries  whose  decadence  on  the  one  hand  and  opposition 
to  dviliaation  on  tho  other  aio  a  bye-word. 

Whether  electrical  engineering  is  in  the  main  to  bs  a  trade 
or  a  profession,  we  are  at  oao  with  I'rof.  I'hi.ia-  when  he 
reoommends  thti  study  of  mathematics  and  acicntitlc  metboda 
toBntiah  engineeta  wiio  aspiie  to  be  more  than  mere  traders, 
and  wbeo  ho  daplorea  that  nutluiBiatiea  and  eeieuee  are  not 
better  taught  in  our  public  kcIiooL!.  We  Join  him  in  exliortiug 
the  electrical  icduatry  of  ( rrcat  Drituin  to  renewed  e:rart;>  lu 
regain  its  pLuse  in  the  inarkcia  of  the  world.  Greater  atten- 
tion to  the  ibeoretioai  atudy  of  alectiieiljr  will  nodoabledlj 
aarfat  fhia,  and  is  eswntial  if  onr  oountry  is  to  retain  « 
pO-sitinn  in  the  vangu.ird  of  proyrt'ss,  and  if  the  >'l^itric4l 
pioftisiiioo  U)  ruttuu  lU  higli  sl-Liiding.  liut  I'rui.  i'tcitv'tt 
one-sided  and  too  highly-coloured  picture  is,  we  fear,  ratbMT 
hkdf  to  weaken  the  oanio  be  baa  so  much  at  heart. 


SUBMARINE  CABLE  SPBBDB. 

BY  J.  iXTOH  YOUNO. 

The  close  of  the  eentury  sees  more  than  osnal  attention 
being  derated  to  mbmanne  telegntphfe  eaterprise  and 
ext«niloa»  ftwhriihiiy  the  inattgaialion  or  flia  Saeific  project, 
and  in  Mveml  nq«d«  dttj  amli  as  Cfoob  In  its  progre«k 
Mr.  Heavltf  do  has  now  fomralaled  the  oompMe  theivy  of  ttie 
propagation  of  waves  along  wires ;  Messrs.  Crehore  and  Squiar 
have  just  earned  tbe  gratitude  of  telegraph  enqicecrs  by  tiying 
tho  transmis-sion  of  sigaaU  tliTon!,'h  an  •  -in  i  ,ibli>  by  gine 
currents  .  and  the  applicatioa  of  inductance  lo  tho  liuo  has 
recently  been  fairly  well  investigakd .  Nov(>rthcilii3s,  there 
remains  room  for  fresh  elucidation  of  Homo  difficult  and 
interesting  probknis  .still  only  partially  boIvwI.  Tho  present 
article  is  an  attempt  lo  oontribot-t:  towards  ihii  object  by 
comparing  theory  with  practice  at  its  present  stage. 

Speaking  at  the  Institution  of  l^lectrical  FnglneerK  nn 
May  -itb  last  year,*  Mr.  Charles  liri^-ht  called  attention  to  tho 
desirability  of  an  "  effective "  capacity  value  to  be  used  in 
the  "Kit"  constant  for  speed  of  signalling  on  long  sub- 
marine cables,  as  well  as  the  need  of  some  standard  of 
definition  of  signals.  In  the  same  debate  Mr.  F.  Alex.  Taylor 
alluded  to  the  limitations  imposed  by  tbe  reoeivtalg  apparatus, 
whilst  Prof.  S.  P.  Thompson  reminded  us  of  tho  influence  of 
the  inductance  of  the  eore,  and  Mr.  bientcns  eoggested  that 
of  dielectric  absorption  as  further  modifying  the  old  '*  KB  " 
law.  Tbe  iMtoca  Una  teftncd  to^  In  ooqnnetion  with  tho 
well-bnown  aolian  ol  Mkago.  indioalo  the  Oxse  olaaaei  into 
whieh  iho  variotts  linitt  to  tf&»i  of  slgnalUof  natnnlljr 
divide  Hienuelves,  viz. ; — 

1.  Those  get  by  the  con-itants  of  the  cablo  to  the  propaga- 
tion uf  wmves,  anil  their  effect  on  tbe  jutm  of  the  wave 
impressed. 

2.  The  limits  of  action  of  carbing  or  other  devices  applied 
to  alter  tbe  form  of  the  impressed  impul.ses. 

X  The  disabilities  of  the  receiving  apparatus. 

Lint  CoA*iaiU». 

On  its  purely  thaoNtlflal  Mt  Uf.  Olivor  Uoivlslde  has 
inveetig^ted  the  propagation  of  eigoali  okng  the  cable  with 
an  exhanltivenees  which  may  well  be  aooeptod  as  final ;  and 

has  developed  th'^-adbject  into  one  of  the  most  monumental 
of  mathematical  atu»ne»'by  his  ostensioa  of  Lord  Kelvin's 
r  rlginiil  diffn.sion  theor}  tr  i.  luJe  the  inductance  and  leakage 
liiCtors.  Tlie  range  of  liiH  irratment  is  so  tremendouB,  that 
the  tolegraph  engineer  who  attampta  to  explore  his  pages  in 
Eearch  of  practical  guidanc*^  has  to  be  at  some  puLns  to  dis- 
criminate between  what  is  applicable  to  his  own  partit  iUr 
prublema,  :iud  what  eicluU«d  tiy  the  data  of  the  case.  Xhis 
remark,  of  couree,  applies  very  forcibly  to  the  diatinatkHI 
betnwn  overUad  and  submarine  telegraphy. 

It  15  somewhat  unfortunate  that  tho  letter  K  has  been  of 
such  universal  employment  to  express  tbe  electrostatic 
capacity  in  connection  with  cable  speeds,  since  throughout 
lleaviHidc's  scheme  it  is  used  to  ^lenote  the  leakage  conduct- 
aLce,  whilst  his  symbol  for  the  static  capacity  or  permittance 
is  B.  Thus  the  old  spaad-oonstant  becomes  SK  instead  of 
KH ;  and  it  seem.H  desicaUo  to  conform  to  this  in  order  to 
avoid  flonfnsion.  The  term  "mmittanoe"  need  not  be  adopted 
yet,  beeauM,  aliboogfa  it  li  ehotter  than  the  expresiloin 
"  elootrostatioownaUjf,"  <ho  brtter  is  sufBaienti|rdbtingniabad 
by  calling  the  ebelBomagnoUo  capacity  tho  indneloaee,  iod 


allowmg  the  single  word  "  capacity,"  as  usual,  to  impljain 
tbe  electrostatic  quantity — that  is,  capacity  for  elastic  displace- 
ment. 

Keeping  to  Uea\  i.-ide'i;  Dotation  therefore,  the  line  constants 
are 

II  ~  i;oQduotor  resistance, 

S  ^  capaoity, 

I  —  inductance,  ' 

K^^'^'leakance." 

*  J'MriM4  «r  lbs  iMlitttUMi  uf  llsMkil  BH^iwsn,  Vol.  XXVUL, 
pjh  486-7. 
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AMt  bovmc,  tfllflgrapb  engineers  »io  moro  {amtliw  wUh 
iMiktg*  tmiiliWMM  thui  vith  its  reeiprooal  K,  let 
1/K  <=  I  -iMlnge  naUtwMSb 

Eleciroma^netio  iheoiy  Mb  W  tlMk,  if  ttan  Unur  lia« 

eoosUntH  ace  such  that 

LR  =  SKorI8, 

Vtt  have  the  oondiUons  of  the  "  dittortionleM "  eironit. 
AUwit  thiB  is  a  pare  abetraotion  at  preaent  in  ocean  tele- 
grifhy,  and  ia  Ukel;  to  nnuin  to,  thoogh  ponitdjr  •tUinaide 
on  oiothA  lixMS,  vet  thif  eqiniian  b  m  WRV  pm  poi^^ 
the  wtf  towiidi  tia  UmXIj  perfect  oabk. 

Both  of  the  quntities  L  R  and  8  K  or  IS  are  of  the 
diaieDsioDs  of  time  conatants,  the  former  being  the  electro 
magnetic  and  the  latter  one  of  the  two  eleocrostattc  time 
eoDBtants,  of  wbioh  tba  otbar,  and  moia  pcaietieal  our,  ia  BB. 
The  eleotromagnaitia  time  oouhmt  of  ti»  «M»  b  UM  "mj 


6  raAgnitiide  of  tJip  order  of  ibousaadtha  of  a  eecon  l,  unless 
the  cablu  bo  coiled  in  a  tank.  It  may  be  approxiiuAttlv 
delioed  m  the  quaotity  which  would  detarmina  the  rate  of  the 
electromagnetic  diecbarpo  or  "extra  amnDt"  if  tlaarairan 
BO  electrostatic  capacity  in  the  circait. 

The  nsnal  electrostatic  time  constimt  Is  B  ohms  x  S  furads 
—  aeeondfl,  ranging  from  1  to  10  seconds  for  sobmarine  cables : 
ud  b,  similarly,  the  time  governing  the  rate  of  the  static 
discharge  in  the  absence  of  counteraction  by  electromagnetic 
capacity  or  inductance.  It  is  the  time  in  which  the  line 
mold  losa  68  S  par  oast.*  of  ib  ahana  if  the  eapaai^  warn  aD 
aoibBtad  at  oaa  apot  and  dimbutaf  tiuoiq^  tlw  Mriatasoa 
of  tba  oaodaotar. 

TitaoHharaiaQtmitatbooaabHi,  awiaaaiUaai  X  n«gobint 
X  B  miacobMdi  Maoadi^  b  at«»7i,mr«dl-iiiBdiat(d  oabbs, 
•  magttitadaof  tha  ordarof  nnmtaa.  Foe  a  line  of  dielectrie 
naiateaea  I  megohm  and  capacity  GOO  microfarads  it 
amonnts  to  10  minates.  It  is  the  interval  in  which  the  cable 
loses  63-2  |wr  c*nt.  of  it?  ch:;rge  by  leakaRO  through  ita 
dielectric,  wcro  it  not  for  the  action  of  absorption,  which 
fomewhat  n  ianls  th<!  rate  of  los-i  of  chiirge,  anil  thus  lightly 
increases  this  time  constant.  The  obsorvation  of  this  time  is 
useful  in  tii.stiug,  as  ia  well  known.  In  eif^oallinj,',  whether 
condeiiaera  are  iuterposod  or  not,  the  dit-charge  ohielly  occuri, 
in  the  absence  of  leaks,  ai  the  end  of  tbo  cable ;  bo  that  the 
resistance  of  the  oondactor  in  what  enters  into  the  time  con- 
stant, which  is  nccnrdicgly  US.  As  the  insolation  is  lowered 
moro  diieharge  its  ulile  to  ilaw  tlirou^h  the  leakaga  Ksistance, 
and  thi^  time  becomes  shortoued  ;  bat  this  doeo  nOt  AppaaT 
to  be  eipreiisibie  in  any  simple  ratio  of  iMc  I. 

The  siudy  of  these  time  constants  i  ^  ini^tructiva,  and  is  a 
osaful  way  of  approaching  problems  of  speed  of  signalling, 
mon  especially  on  overland  lines.  For  instance,  when  the 
magnetic  is  one-third  of  the  static  time  constant,  Heaviside 
alwws  t  that  the  impulsive  iaduetanoe  balances  the  impulsive 
capacity,  neglecting  their  distribution  and  the  leakage.  It  b 
important  to  notice  that,  whilst  the  first  static  time  eoDalaot 
BS  wba  as  tlia  a^aaca  ol  the  bogtli  of  tha  lina»  the  second 
itatbandtlwmaiipMttBODataniiianaadantof  itao  long  iu 
I  b  tho  oatwial  indnotanea^  aitbec  of  a  load  Una  or  of  tha 
oondoiolor  and  ahaath  of  an  munibd  aalik,  Tbantwa  tha 
quantities  /,  r,  i,  » per  mib  will  jUHd  tha  aame  valaes  for 
the  ratios  ll>-  and  u  as  when  vro  reckon  their  total  amounts 
for  the  whole  line. 

In  considering  the  (jiicstiou  of  Low  to  propartiou  the  clue- 
trical  quiUilii'.-i  of  any  tele>;riiph  line  so  ag  to  contrihutt-  as  far 
RS  possilile  toirarda  the  conditions  of  the  idi-iil  diiitortioultiia 
circuii,  il  i.s  iv.ideut  ;it  the  oiil-et  that  it  is  h  apt  loss  when 
TtiijatJed  from  the  point  of  vit^w  of  cvun  ri'utotely  e  qualising 
the  time  conatants  L  'R  and  IS  in  a  si-.bmariuo  cable.  Never 
ibebaa,  anything  which  tends  to  reduce  K,  I,  and  H,  and  to 

*  A  ntio  niuae  oat  of  Uw  natnnl  lot^ithm,  •ocording  U>  wUch  Im 
of  chorga  Ukoa  p'»?e.  ;t«rccnt.  'r.u.ng  l/ithoC  lbaehai|i  IB  Uw 
cable. 

t  "  ElMtnoU  F»{«n,"  VoL  U.,  p.  368. 


IneroaM  L,  is  a  step  in  the  direction  of  raiauig  tha  Bpaad  o( 
signalliBg.  To  aatunab  tba  axbat  of  tha  paia«  tba  Buumer 
in  which  apasd  vadas  iriib  tha  four  qoantitisa  iondTsd  mniA 
be  oooaideiM,  wUeh  b  »  very  complex  onaiadaad,  aastodenta 
of  Heavirida  are  Kwm,  if  rigorou«ly  treated,  hot  is  eapabb  of 
much  simplifioatiiM  bj  approiimatiom.  Two  of  tbasa  are 
very  important  in  tha  malbamatieal  tbaoiy — ^vix. :  (1)  tho 
assumption  of  a  simple  harmonic  variation  of  voltage  at 
the  sending  end,  which  greatly  rimplifies  the  solution  of  tho 
differential  equationa  involved,  and  reniers  problemn  njan;ii,'(i- 
ublo  which  would  olhervvisi!  ba  beyond  reich  ;  (2)  tho  nu-thoJ 
of  "operator?,  "  introduced  by  Heaviside.  These  art  hilpful 
in  tha  elementary  study  of  the  line  constants.  Thos,  p  being 
the  ftatoe  of  fniWUttf  of  tmnsmissioB, 

7.  =  n  +  T.>, 

ia  oaUod  the  "  restatance  op<  rat  )r  "  <i(  the  line,  and  is  seen  to 
beegmpoaadof 

Uesisunee  ■>  reactance, 
both  maaannbte  ta  ohma.  SImihdyt 

1 !  the  "  oimdaotaiiea  opacator,"  and  consists  obviooslj  of 

ljiakaaee-»aamitto»oe  (•.<  .,  negative  waetailaa), 
both  opfcaailib  ee  Ifae  ifflipieaal  of  ohm. 

li'ductivH  o/R  tinil  S. 
Desit^ns  for  increasing  the  speed  of  submarine  cables  have 
of  course  principally  been  made  in  the  dirsetiOB  (rf  reducing 
B  and  8,  which  are  by  far  Uie  moat  effective  means  of  doing 
so.  Reduction  of  reabbnae  atenda  first  in  this  respeot, 
whilst  that  of  aapeeitT  oomes  aeeottd,  as  is  found  when  ^ttid  j- 
ing  the  inflaooae  of  the  shape  of  waves  on  effective  working 
speeds.  In  ooimaatiOB  with  bweriog  S.  tba  qiMstion  has  boea 


capacities  per  uaut  may  diflsr  in  behaviour  by  reason  of  one 
of  them  having  a  smaller  absorption  component  than  the 

other.  Measorementj  of  capacity  show,  however,  that  such 
a  lodnotion  of  absorption  niu.'it  be'  apparent  iu  the  value  of  8 
observod  by  the  usual  n.  ur  1;;  and  that  it  only  slightly 
lowers  it  when  measurea  L  ,  naernalins  currents  of  average 
telegraphic  frequency.  This  agiiin  probably  depends  on 
whether  the  alternations  are  siau^uidal  or  intermittent  makes 
and  breaks,  as  in  telegraphy,  a  point  which  wiuiIJ  be  worth 
!nvMtif»atinj;.  That  there  exists  some  variation  of  tht!  value 
(if  S  with  fri'juency  of  trau'^mission,  dependent  on  tho  absorp- 
tion, Ecemg  rea.soiiable.  TJiat  to  ssy,  irrpspeclive  of  the 
speed  factfjr  represented  by  y  in  the  line  causlants  Le  and  S.n, 
there  ia  an  alteration  of  S  itself  with  frequeaoy,  somewhat 
corresponding  to  the  hysteresis  variation  of  L  where  iron  is 
concerned,  (in  other  words,  does  not  residual  charge  aflCset 
S  much  as  residual  magnetism  changes  L  f)  The  effect,  wfaat 
ever  it  amounts  to— probably  less  than  r>  per  cent,  in  VKf 
case — would  bo  estimated  by  measuring  S  with  intacmittent 
ouRente  at  the  frequency  of  actual  signaUira.  The  question 
is,  in  diort,  equivalent  to  the  one  proposed  b;  lb.  Bright  (in 
the  same  debate  is  willch  Mr.  Siemens  took  part),  as  to  whether 
the  usoally  obaawad  aapacity  of  cables  represents  strictly  the 
mloa  iMMmd  to  |o«ai»ag  naad. 

Then  la  awillNr  **alnatl?a"  capacity,  having  a  quite 
different  maMtiog  from  that  just  coaudamd,  which  is  some- 
times used  in  Heavisido's  writings  to  conveniently  expri?38  the 
resu'.t  of  the  combiiuition  ol  cup.u'ity  with  induetauci',  by 
rej-^arding  the  latter  in  the  sense  of  negative  capacity.  Tiiis 
'■effective"  S  ij  therefore  reduced  appreciably  a'-  high  speeJs 
of  transmiseion  by  the  indaclance  1,  of  tho  ciible,  as  will  bo 
considered  presently. 

Setting  R  and  S  aside  there  remain  I  and  L  to  bo  disonsscd, 
of  wbbb  the  fbnaar  ma;  be  talian  fint. 

Assuming  the  intlucnce  of  inductance  to  be  nc^'ligble,  which 
can  be  done  in  the  case  of  k  s;:bmarine  cables,  the  actioo 
of  leakage  has  bean  traced  in  one  of  the  earliest  and  moat 
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admirable  of  lliavioide  B  Papors,*  in  which  he  has  worketl  out 
the  efTecta  of  a  siinrle  Ifnk  at  thi*  centre  of  the  lino,  of 
reeistaoceg  zero,  infinity,  ami  a  finartor  of  E  respectively, 
with  aod  without  vi  ry  sranll  oondenaers  at  both  ends.  Tlio 
two  effects  causcil  by  leakage,  to  bo  distin^'uishcd  from  one 
another,  are,  firstly,  reduci  il  damping  of  reversals  at  a  given 
6p«eJ,  due  to  diutiuation  of  the  distortion,  which  is  a  gala ; 
and,  Moondly,  redaced  amplitade  of  the  same,  which  is  a  loss. 

The  damping  of  ordin«r;  reversals  from  a  tttttoy  at  about 
80  letters  per  minate  br  the  SR  of  the  oabla  is  oompnted,  in 
Hub  fifcr  eited,  to  be  diminished  by  a  kak  oi  naiataaoe  K  '32 
■k  tha  centre  of  a  cable  having  ao  BB  of  about  8no.  b^, 
lOvd^ft  •■  much  as  40  per  cent.  Ilenoe,  something  approxi- 
nwng  to  a  40  per  cent,  improvement  of  signals  might  be 
tamtiMt  mm  It  not  that  thair  ■iaa  wmld  bo  ndaoed  by  the 
leak  to  aboot  ooa-niBth.  Hoiwow.  ]a  oribr  to  bring  this 
40  per  cent,  action  into  foil  plav,  dther  the  condensers  mast 
be  made  \'ery  much  smaller  tmui  asoal,  thus  causing  the 
current  to  vanish  still  farther,  or  else  the  speed  of  sigoalling 
has  to  be  rednoed  considerably  below  the  maximum  permitted 
by  the  SR  of  the  cable  when  worked  by  the  siiihon  recorder 
with  skilled  clerks.  We  are,  a.')  a  matter  of  fa<-:,  led  hy 
actual  trial.s  to  the  disappointing  conclusion,'  which  instances 
strikingly  how  illusory  theory  c&n  be  when  not  .'<pecialiiie<i 
enough,  that  very  little  increase  of  s^..  /  is  to  bo  derived 
from  any  arranf^ment  of  i.'iolatwl  leska  with  .siphon  recoraer 
Bisnalliiig.  The  forma  of  the  arrival  curves  with  atiJ  without 
faults  in  the  cMq  show  tliat  the  iniluenee  of  these  in 
improving  tho  definition  of  signals  is  unquestionable  so 
long  aa  the  speed  is  kept  below  that  limit  at  which 
tha  oorvH  <if  mcoessive  received  dots  bc^  to  blend  loto  a 
eontinuoos  mm  without  hpi  ks,  tbui 


then  the  leakage  h&a  time  to  come  into  tfTecUve 
action.  A  glance  at  tbe  arrival  corvea  given  in  the  Paper 
referred  to  shows  that,  with  condensers  at  both  (<Dd»:,  this 
aotion  ig  principally  brought  out  in  their  deeoending  porlion, 
whereas  in  transmission  near  the  limiting  speed  of  the  line 
tha  enrves  have  only  time  to  reach  their  crests.  As  the  speed 
oIlMaffiDg  is  lowered  tbe  leakage  olTeots  become  more  and 
more  marked,  the  distortion  tending  to  disappear,  but  the  si/e 
of  the  signalf  gobg  along  with  it. 

If.  howemr,  %  eable  is  going  to  be  worked  at  a  ^eed  much 
below  ita  «it*nM>«m  giphon  nconkr  Unit— at,  tot  atample, 
wheo  mUji  am  empkfed^tbeo  one  or  inoea  leaks  ought  to 
iniM  of  gieatar  valae.  Tbej  woald  lam  tba  doaUe  purpose 
oi  iBomeiBg  the  sharpness  of  tbe  impoleeei  and,  bj  dueharg- 
fng  &u  Una  rapidly,  of  preventing  the  nio  of  ttie  relay  fmmi 
wandering  when  a  succession  of  dot«  or  dashes  is  sent,  which 
is  found  to  bo  the  principal  difficulty  in  repeating  recorder 
signals  through  cables.  Wliat  f.'ain  in  .speed  would  be 
attainable  can  be  best  di.scovereJ  by  trial.i,  and  depends  on 
the  strength  of  current  required  to  work  the  relay,  which, 
of  course,  set-s  an  early  limit  U>  the  anioimt  of  Itsakage 
allowable. 

(ienerally  .fpeakir;:,  the  .  .dI'ihj  action  of  a  fault  can  bo 
better  obtained  by  rcducia^^  tho  capacity  of  the  condensers  or 
by  autoinntic  curb  transmission.  But  there  is  a  limit  to  both, 
soon  reached  ou  long  cables,  beyond  which  signals  merely 
become  "over  curbed"  without  gain  in  definition.  Thi!! 
limitation  might  be  expected  not  to  apply  to  leaks  distributed 
at  a  BufTicicnt  nomber  of  points  along  the  cabla.  As  a 
matter  of  fact,  howevf  ftlt  practically  does  apply ;  and  notwith- 
Btanding  that  a  given  amount  of  "  ieakancc  "  has  more  effect 
when  it  is  i^ieM  aloqg  the  Ibo,  yet  experiment  on  an 
■itifidal  cable  provM  that  alnuwt  pTaweely  tbe  aaow  sharpen- 
log  of  Msiule  is  aeHved  at  by  eoBdenser  adjiurtmsDt.  In 
abort,  imli  Iha  ooadenser  nude  of  wotfciog,  practlo«lly 
:  baa  beoB  doM  in  lUs  dbaotkm  of  Improving  speed. 


(Sta 
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Influence  nf  Iniliwtanee. 

Coming  now  to  tho  remainini^  method  of  reducing  the 
distortion  of  signals  by  modification  of  tbe  line  constants— 
yi^  ,  increasing  the  inductance — the  question  first  arises  aa 
to  bow  far  the  natural  induotanoe  of  the  eable  is  already 
infloential  in  this  direotion.  To  get  a  elear  idea  of  tbe 
actual  aagaitnda  of  L  is  fajr  no  meana  OMgr.  Its  ndainuiai, 
as  m  mm  dialaotrie  oooataat,  ooi  aUowiog  dthar  for  win 
or  sheathing,  is  somethfaig  Uke  0-OOOS  ben^per,  Ulometrr, 
but  mneh  larger  when  the  form  of  the  wire  and  presence 
of  the  sheathing  arc  taken  into  account.  Making  the  cou- 
duetor  with  a  copi^er  taping  round  it  increases  it  on  the  one 
hand,  which  has  been  accordingly  done  in  recent  cables, 
whilst  Iho  iron  sheathing,  on  the  otiier  hand,  does  so  to  a 
variable  extent,  depending  upon  tho  strength  and  periodicity 
of  the  current.  An  attempt  to  further  raise  tho  inductance  by 
adlinR  !in  iron  ribbon  to  ihe  core  wa!!  recently  described  by 
Dr.  V.  Brcisig  in  a  remarkable  Paper  reproduced  in  these 
columns, •  whit;h  repayji  careful  study. 

In  this  research  it  woa  found  that  the  inductance  of  an 
ordinary  cable  was  about  0  002.5  henry  per  kilometre  for  alter- 
nating currents  at  a  fieqnency  roughly  corresponding  to  190 
letters  per  mimtO  ligMlling  speed  (freqasncT*M/is->abottt 
10  complete  waves  per  second  if  n  —88). 

The  greatest  increase  of  inductanea  that  oolild  be  prodoesd 
by  adding  iron  ribbon  around  tbe  oore  was,  nader  fbSN  MB- 
ditions,  omarred  to  be  57  per  oenL  Benee  it  WM  aakn' 
that,  sfproximataly,  tbo  reduction  ol  distaittOB  and 
sc-quont  iiiiproveamt  of  signalling  ooaldioliiiaeed8per 


when  the  limiting  epeed  was,  aa  stated,  aboak 

per  minnte. 

The  fact  that  if  cabloB  wore  capable  of  faster  Iranamission 
tb&u  this  the  intluenc«  of  1j  would  ltd  greater,  is  tho  import«D( 
point  to  bear  in  uiiui;  in  doaliaf;  wiih  U.i-;  inblem.  For, 
irrespective  of  the  \i>rmoility  uf  L  itself  with  tbe  frequency, 
arising  from  the  presence  of  the  iron  sheathing  (or  iron 
ribbon  if  it  were  added; — which  has  a  complicating  tea- 
dency  to  l  im  L  aa  the  frequency  i.s  raiseil — we  have 
tho  fact  that  L  enters  into  the  equationa  in  tho  form  of 
what  19  l<irmed  tlie  "  reactance  "  factor  hn  ;  at  least,  it 
does  BO  wlien  the  problem  im  resolved  into  one  of  the  damp- 
ing of  simply  periodic  onrrents,  as  is  usually  done  for  purposes 
of  mathematieal.  simpUfioatioa.  It  tlien  forms  part  of  the 
impedance,  which  is  tbe  wtU-kaown  Vlt^  +  L^n'',  when 
capacity  is  left  out  of  aoodnat,  bat  i^  of  eoQCMijB  this  sbapa 
totally  inapplicable  to  ittb 
concerned  when  ciipaoi|rii  pressnt  ^f^i^ff  hu  i 
"equivalent  impeJanee."  &tO  tikb  8  sntSiaMUl  tha 
manner  as  L,  namely,  S>r,  or  negative  reaotancav  •vitilst 
leakage  is  also  included  in  the  full  formula.  This  is  led  up 
to  at  the  cluie  of  the  firi.l  \'oluuio  of  "  Electromagnetic 
Theory  "  fp.  -lOiJ),  and  may  be  quoted  here.  Calling  V  the 
amplitude  of  the  potential  received  at  the  end  of  a  cable 
of  length  and  «  the  E.M.F.  impri^ed  at  the  sending  end, 
whilat  K  ia  the  leakage  oonduetance  or  l/I,  we  ban 

V -<■<-'•'. 

where      2P^  -  f R'  +  L%')»(K«  +  S-«0»  +  HK  - LSn=. 

The  expression  for  iha  current  amplitude  is  ak)  given  in  the 
samaplMai  ubmIx, 


Let  u.s  now  neglect  the  leakage  (aa  conversely  induclanoe 
was  ignored  when  considering  the  lieae&tij  of  leakage) ;  thcu 
tha  woe  of  P  becomes  such  that 

■.T-  =  rn-  +  L'»i-)i  Sn  -  LFn'. 

Taking  tho  ordinary  case  of  working  with  condensers  iit  ihe 
receiving  end,  we  may  re^'ard  the  auiplitude  of  lliu  potential, 
ratlier  tlum  tlmt  of  the  curriiiit,  as  delermiuing  tlie  strength 
of  the  Bignal.    Let  the  cal>le  bo  quo  having  nrgliu'ible  leak- 

S,  as  majr  generally  be  assumed  ol  sound  cables,  and  its 
n  Bonitanti  as  fnOowii  aB  sidnoadtn  Ilia  onuMn  measure 
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of  G.G.8.  nnito  (lb*  ioioeluM  iMiog  poipowly  giw  a  vtiy 
lov  valnastfknt): 

,•  .lOvulU-lO  x  10*-10»  C.G.S.  unite. 
B'SMfuikm.         ^2xl0»xl0-'  2xlO<pereoi. 
8 -0*29^  per  km.     -0^5x10-»x10r»  0*38  x  10**;p«ram 

LmO-OOI  hcnryivrlitii    0  001  x  10'  •  10       10  per  MB. 
|b8,O0O  kilomotrea    2,00U  x  10  coDUmotres. 

Let  tfa*  (re<iaeocr  ol  nwmb  ii/2r,  aaianMd  limply  htt- 
nwoio,  bo  saoh  that  h  -  80,  which  oorrespondl  tovtm^  to  Ihe 
nteof  200  letters  per  minute  signalling  gpeod.  Tfien 

and  V fxI/K, 

wlNN  tag  K  »  8-76  X  0-4848. 

Wlinot  V  » 1117,620  tbMloto  mite. 

-16-8iBiUi«alto. 

Mow  lit  L  bt  imnHad  to  00025  hmrj  par  klluMtre,  the 
otto  boloif  tMadning  unaltered .  We  tb»  gol 

■ad  V^SOnOUvolte; 

If  L  bo  fbitiiw  niiad  to  0  OOi  henr/  p«r  kUooMtro, 

wa  Vs28mimvolt0. 

In  onler  to  estimate  the  qtun  in  speed  of  signalling  repre- 
ss nud  by  the  reduction  of  damping  in  this  last  case,  in  which 
L  has  been  raised  from  O  OOl!')  to  G  OO  I,  we  must  find  how 
much  II  may  be  increased  in  tbo  above  formula  for  anipliludo 
eotliat  V  sliall  still  ii-a  aimut  20  uiillivolt-i.  Taitins  an  incri-ua; 
of  10  por  cent.,  which  uiJikis  -i  -  Ss.  we  fiii'l  V  IS  (5.  There- 
fore tlie  gain  in  pp«'<  d  for  a  ilO  pi  r  cent.  addtUnn  to  Lis  some- 
what k'sa  than  10  per  cent.,  or,  siiy.  b  per  ccnL  This  leealt 
agrees  with  that  uf  Dr.  lSri'i>:ig'.s  r,  .'^t-arcbi  dnOB  I  bave 
assumed  simitar  values  of  tbo  induL  tnncc?. 

As  ii  well  known,  the  effecl.i  of  euch  a.iriitionKi  lo  tin' 
inductance  became  immensely  onlianoed  at  the  fr«M]uoncie3  of 
telephonic  waves,*  but  for  telegraphy  up  to  '200  letters  par 
minate,  the  foregoing  indicates  that  not  much  is  to  be  looked 
for  from  the  naturally  distributed  imhictance  of  the  eable. 

The  investigation  of  what  oan  be  done  by  artifioiolW — that 
is  to  say,  discontiauoatly— distribatiog  L,  by  means  of  indno- 
tion  ooils,  has  never  yet,  it  appears,  led  to  a  satisfactory  result 
in  dealing  with  the  great  lengths  and  correspondingly  low 
opoeda  oi  oocu  tolagnphjr.  It  is  avidnt  that  dicaotly  the 
IndaotHMotf  dWribottd  fat  tbo  ftmn  of  thoate  tbo  B«nMr  of 
m«lid«i«ed  elaaite  tbot  eu  bo  omlhd  b  ao  limitid,  by 
tbdr  ottwaotion  of  tho  ooirant*  thot  L  hu  bol  himU  obuaoo 
of  unnrtiag  its  influenee.  Pottioi^  tbo  indnotoiMO  in  •rri«s 
iritb  the  line,  in  the  shape  of  ooib  of  low  lesittanoe  with 
large  iron  cores,  appears  to  be  a  more  promising  direction  to 
pursue  from  a  theoretical  point  of  view.  It  is  difficult  to  see 
how  it  could  be  siifely  carrieil  mu  in  a  n'Limarino  cabie,  but 
it  is  worth  attempting.  The  t;-=(;tj'.jjil  rence  between  the 
two  metho<ls  is  that,  wl-.ilst  tlie  shunt  lends  to  compensate 
tho  capacity  at  only  one  i:articuliir  lipeej  of  transmission, 
inductance  in  feries  with  the  comluelor  tends  to  do  so  for  all 
frequencies.  This  follows  from  the  fact  that,  when  L  is  in 
aerien  with  tlie  conduclcir,  tiie  jmsilivci  rsactiince  l.n  ami  tiio 
negative  reactance  Sfi  are  counteracting  on«  another,  so  ihut 
their  rcHultant  eilect  would  eventually  vanish  for  all  values  of 
It,  by  making  L;i/R-i3/i  K,  that  is  L  R-S  K  or  IS.  To 
approach  such  a  result  as  tliis  practically,  of  course,  requires 
impossibly  large  quantities  of  indaotance,  but,  as  pointed  out 
before,  any  increase  of  L  not  involving  a  proportionate 
addition  to  R  cannot  fail  to  be  benefioiaL  This  insertion 
of  inductance  in  seriea  indeed  oppears  to  be  the  only 
remaining  direction  promising  much  improvement  in  eable 
telegraphy  so  far  as  the  line  is  concerned  (apart  from  further 
reduction  of  U  and  S),  inductive  shunts  being  so  far  a  failure. 

*  Henvuide  ilta)ou»tr*teii  ttial,  tliniusli  .>  r.>i  In  nf  KOkin  ,  Imvini; 
R4w  kud  SO'ib  micixtlnaJa  per  kilmnrl ri',  tclc[>h<.iiy  wuulJ  <*  iuijirac 
tkaUe  but  lor  Lfae  ioductaoce,  even  i(  lb«  l*i(w  ««r«  luwer  Uuto 
1  nllUMmy  pir  kUomtm.— '"Sletufcia  Fapsn^"  Vol.  IL,  p.  MA 


By  far  the  most  successful  experiment  yet  made  by  mean* 
of  dutribated  inductance  coils  oppeors  to  b«  that  of  1  »r.  Papin, 
an  aceonnt  of  which  he  recently  communicated  to  tbo  Americoo 
Institution  of  Electrical  Krigineers,  and  which  waa  ceprodooed 
fal  TUt  KUetfiriatt  of  Aog.  10,  1900.  Thia  was  « trill  of  tela- 
phoBio  tnaandaaion  tbtongh  oa  artifteiol  lino  oooalruetod  lo 
wwaoaBl  250  nilaa  of  ooUe,  not,  bowovar,  of  tlia  otool 
aoDMBiho  typo  bat  of  the  oablatnnaon  tele^one  potten  of 
eohk  ile  oanaiiy  being  onlj  0D74  mierobnd  por  oiilo. 
The  maarttoB  of  tnaoeteaee  eolU  la  oeriae  enobied  perleel  apaaoh 
to  be  transmitted  by  thia  laboratory  line  whan  they  vaco  J^oeed 
at  sufficiently  fr<  queut  intervals  along  it.  That  fbia  leally 
reprosentod  what  should  occur  in  an  actual  eab!e.  ood  was  due 
to  no  direct  induction  between  the  coils,  seems  sufficiently 
proved  by  the  fact  tliat  when  they  were  ili<itrihiited  tcxj 
widely  apart  speech  wa^  wurne  than  with  no  culls  inserted  at 
all,  by  reason  of  rellections  iniei  ferinj?  with  the  w.ave  trans- 
iniiision.  The  aoconlance  of  ihi^,  as  well  aa  of  ihe  other  effects 
obM  rved,  with  mathematical  theory,  render.*  it  pmli'ible  that 
l)r.  I'lipin's  conclusions  are  (jiitto  correct  iw  fi»r  the  action 
of  coils  without  iron  is  concerni  1,  ^ucli  a^  those  eniplnyfd  io 
big  experiments  were.  It  now  romaim  tj  hi  prove!  how  far 
his  predictions  as  to  the  adion  of  I'oili  e  mtaining  iron,  such  as 
would,  of  ooune,  be  indispensable  to  give  enough  indaotance  in 
eubawiioe  eobha,  ean  be  eerricd  ont  in  an  aetool  aubfluriiM 
lino. 

For  telephony  a  deBoilo  miBimnm  total  indnetanoa  per  mile 
la  Boeawaiy,  bwt  te  teioB<*iChlo  poipoaea  aiiy  addition  to  it 
fataboetof  tfda  telephoofo  omooat  ia  oondoMre  to  gaining 
speed,  provided  the  condition  be  observed,  whkb  Dr.  Pepin 
has  now  inveatigoted  in  a  praotieal  way,  of  diatribnting  L 
Auflicitntly  to  avoid  the  neutralisation  of  its  benefits  by 
refle<.tioii.  The  effects  of  reflection  have  not  previously  been 
brou^jht  out  with  clcarne.«,-i  in  j  rnctice,  though  there  is  plenty 
about  their  malhpmatical  theory  in  Uoavisido's  work.  Tho 
analoi-'y  of  the  .-iretched  loaded  csrd  i.g  the  moat  helpful  way 
of  realising  the  matter.  Wlisil  it  amounts  to  appears  to  be 
that,  whilst  the  interposition  of  ioductanc<>  at  ii  Hiii.;le  point 
alone  ill  the  line  oixa.iions  wave  roUcctions  when  tho  wave- 
kii^:th  :■■  than  timt  of  Uie  line,  its  distribution  at  multiplo 
points  (iiKvi  .so  to  u  deereasin<:;  extent  as  tho  number  of  coils  la 
inure  i.^ciJ,  up  to  a  certain  limit  beyond  whieh  there  ia  no 
appreciable  advantage,  which  ho  gives  a  ri-;orou3  method  of 
computing. 

Taking,  for  example,  the  imagUiary  sabmoTine  eoble 
propoaad  to  Dr.  Spin's  patent,  cited  on  p.  601,  VoL  XLV., 
of  Th»  EtettfkiaM,  ood  oafonloting  foe  ft  baqoonttr  ii/2r, 
etjuivaknt  to  oboat  ISO  lotton  per  nUnuto  (m  m  »08),  and 
aaaoaaiBg  it  poeeible  to  gel  tho  woe  of  L  up  to  0-8  beozjrper 
nile,  aa  he  anggette,  the  wovoJaagth  oonao  out  838  ndai.* 
It  foUowa  tiiothia  mla  for  sufficient  dietribntion  of  theiniaot- 
anoe  soils  would  be  easily  satisfied  if  they  were  placed  at  eveiy 
mile  (or  even  at  every  10  miles  or  '20  miles).  Setting  aside 
such  enormous  value.s  of  L.  which  are  probably  unattainable, 
HiiJ  Hiiiip<r-iutr  it,  for  the  Oil.,  r  <  \lrcmi',  to  'n  '  r.'ii-i  li  to  only 
the  value  0  per  mile  given  in  my  previoii-  examjile,  with 
200  letters  per  minute  signalling  speed,  thi'  wavelength  is 
then  about  805  mihM,  which  wo.ilJ  permr,  of  s'.iU  wider 
intervals  fur  tho  coila  if  nccoss.iry  is.\v,  ."lO  mile:'!.  Hut 
since  the  more  numerous  they  are  the  smaller  thu  ooiis  can 
be  made,  wide  intemla  VDidd  pMoomahljr  bo  OTOidad  in  o 

submarine  cable. 

In  conclu;3ion,  it  must  be  remembered  that,  although  ealeo* 
lations  such  as  have  been  indicated  in  this  Paper  furnish  na 
with  a  guide  to  gain  of  apeed,  yet  they  cannot  be  relied  upon 
to  yield  more  laam  aateb  amaosiawto  results.  How  close 
audi  approiiwifttioBB  oio  io  ina  tnth  dapanda  on  how  far  a 
aimply  harmonio  qritom  of  hopieawd  rnvaa  eon  be  taken 
to  lepreaeat  the  intomittant  impoliaa  of  talegcmphXt  to  iriiioh 
thejr  are  oertainly  not  eqidvalant ;  and,  when  loioolaiiaa  ealla 
are  interposed,  on  tho  MboTioor  of  thair  icon  ooiaa  tornado 
telegraphic  currents.  The  latter  will  no  doobl ahoTtly  Maeiva 
further  experimental  inveii ligation. 


•  \Vare.l«m{tli  =  2r  whrre  2<^- "  ^U'-^  L-ii'j' Bm  +  LS»-,  tieylwting 
Itakagib 
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■XPIBUIBRI  (H  ebkiziam  TELEourar  VlfH 
I  CTLEPHCmiC  B1C1I?BB. 

M.  *;uarini  hani  w>nt  us  an  acconnt  of  some  experimtnla  he 
has  p«rfonued  which  cooatitate  a  Terifiwtion  of  certain  ideas 
of  hi8publialiidAuaJiiiw.l88e.  Hu^  am  ikHribad  briefly 

below ; — 

1.  Using  a  telegraphic  key,  &  current  of  about  4  ampeno 
was  sent  from  u  battery  of  eight  iwoumulators  throogh  th» 
primarj  of  an  induction  coil  possos&inR  a  contact  breaker. 
The  secondary  of  tiie  ooil  gave  nearly  liin.  sparka  between  a 
point  and  a  plane ;  the  resiatano*  of  tha  primary  winding  was 
0 11  okgu,  and  of  tlM  nooodftiy  wiadlog,  B,000  obios.  In 

10 


fUL  1. 


tbt  jBewatiiyiriaMMttliaMooiriawlMBlMrtitwi 
knoM  wludb  eawgiA  a  Btghl  oeallMtor  irifb  ImOs  of  aboat 

4io.  dlametor  about  .,>,in.  apart.  Fmn  'one  of  tho  knobs,  8, 
Fig.  1,  a  single  injulated  copper  wire  about  12  metres  long 

led  10  a  tckphonc,  12,  whose  other  «irc,  l^,  remained  hang- 
ing froe.  Tbe  («kpbon6  was  thud  in  a  p«>rf«ctly  open  circuit, 
lint  when  Morse  signals  were  sent  bv  the  key,  1 ,  thoy  were 
reoeived  and  interpreted  easily  b^  a  listener  at  tlie  telephone. 
M.  (iiiariui  concludes  that  Hertzuui  currents  produce  uiagnti 
tiaatinn  of  the  telephone  core  as  well  as  ordinary  currents  ; 
!ind  that  telegraphy  on  a  nirifjle  wire,  without  earth  or 
other  return,  is  possible  by  means  of  Hertzian  waves  and  a 
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Fill.  Z 

2.  A  condenser  was  interposed  between  the  knob  of  the 
ooll  and  the  telephone.  The  signals  were  much  improved. 
This  laadj  M.  Guarini,  by  analogy,  to  oonolnde  that  in 
ordinary  irlnlcai  t«legn|>cnr  the  mterpositioti  of  a  con- 
denser in  tho  air^irtio  might  improve  tho  trantmiision  of 
signals '. 

S.  The  condenser  was  attached  to  the  fseo  terminal  ot  the 
telephone  instead  of  being  placed  as  ia  tfaa  laal  experiment 
(sM  lilg.  S).  Iha  noise  ia  tbe  teieplioao  vaa  again  incr^ai  c  i 

4.  A  OQDiliiBsliflo  of  fbt  seaoni  lal  tldld  arrangements 
(«'.«.» vtib  two  ooodenters)  reanltod  ia  Am  pvodaotion  of  still 
daanr  ud  louder  signals. 

5.  The  condenser  wae  in  this  caso  placed  across  the  knob^i, 
which  had  been  placed  in  contact  with  the  oormpoadiB^  balls 


of  the  oaoOktoB.  Xhomoao  lUa  oMiaUjm  I 
hmdar  Inoaaw  llw  iooiidi  In  Am  idoipaae. 

0.  Tlte  otlier  Imob  of  the  indnotion  ooil  was  now  put  to 
earth,  tbe  second  terminal  of  the  teleplione  remaining  free. 
Tbe  signals  were  loud,  but  not  louder  than  before. 

7.  The  knob  connected  to  the  telephone  was  put  tj  i  irtb, 
the  other  knob  of  the  coil  being  free.  There  wa-  i  r  u  hi-aJly 
no  iioLse  then  heard  in  the  telephone,  as  might  have  been 
expected.  M.  Guarini  concludes,  however,  that  thin  experiment 
Bhi)WB  that  niost  of  the  energy  ia  radiated  from  the  knob  at 
whiofa  occurs  thegri'atest  viiriatioii  of  potential ! 

8.  The  oombination  of  the  oonditions  in  oxpoiimeate  5  and 
6  showed  that  die  pntHqg  to  eatlh  of  oaa  knob  of  ibo  eoU  ia 


a  10 
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— sa>&.t 


Kic.  3. 

of  oomparativd|  litUo  bsnifit  whaa  tlieio  ta  a  oondeaser  aeross 
Ibe  spark-gap  of  tiM  ooO. 

9.  By  oombioiog  oiVMEioHaii  4,  S,  and  0^  and  adjnaling 
the  condensers,  a  ve^  pawaital  aflMt  was  obtainai*  Tat  Un 
first  Ume  the  ear  had  to  be  protected  by  beittK  fa 
the  telephone.   M.  Guarini  suggests  that  tm 
that  the  pAtpat  ttio  of  oondsoaen  in '  ' 
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lead  to  a  great  increase  in  the  possible  distance  of  signalllDg. 
In  expcrimeots  10  and  11  (see  Fig.  8)  M.  Guarini  imterrupU 
by  a  transformj'r  the  lead  going  to  the  telephone.  He  finds 
that  the  oscillations  are  very  perfectly  transformed.  Next 
he  repeated  carefully  tbe  preceding  expacimeBts  when  all  the 
fending  apparatus  was  enclosed  m  a  mstal  b0X|  ood  Ibund 
tbat  siinaia  were  esaotlv  as  befoie. 

FwUMr,  H.  Ooarlnt  baa  pstformcd  a  aimitar  series  of 
experimenta  when  titan  vai  no  ooodv^ng  conannieation 
betweao  lb«  Modw  and  reeeiiw  (en  Fig.  4).  Ha  aaad  bocl- 
zontal  "  aatannie  "  or  air  wiroi  nearly  lOft.  loaf  and  wodnd 
with  a  distance  of  several  yards  between  them.  Al  Hiil  Um 
tek'phonc  terminal  not  connected  to  the  receiving  antenaiB. 
was  free,  but  later  was  connected  to  one  side  o(  a  condeaMft 
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TIm  tutodamt  batftoni  ihn  linoiit.  Afterwards,  tU*  oon- 
d«iiMir  had  its  fn»t«iiiiul  Mithtd  while  the  free  kMboTtbe 
.indnotioB  eotl  mi  alio  Mothed:  nd  turn  Iob  oliMrntioaB 
U.;Gi!*iM  dtd^Mt  tiait,  hf  Mm  hii  mode  of  coDnNting, 
aUgiMk  eoidd  mh%  \^  tranBmitud  to  Sdium  hutwttn 
10  mihiaBd  SO  mlbs  by  using  anUOBiO  ol  180(1.  to  SOOft. 
in  leDgUu  The  ebief  advuitiii^s  ol  this  node  of  receiviDg 
aro,  ol  courte,  iia  iiicxpen4veBen  end  ite  ooDTfloieawi,  and 
ih(  -t  ,  tlx  uutbor  thinks,  may  eneUe  the  method  to  he  of 
Eomo  utility  in  ejiccisil  cu??'. 


ELECTRIC  MOTOR  CAR  TRIALS 


Trials  of  rloetric  motor  cars  undc--  auapitcH  of  the 
AiitomcbHi  lull,  are  ndw  b«iog  proc«ednl  with  in  'juk-  of 
the  pr«Uie8t  and  muddiest  ways  and  byway*  r.f  l\f-n;  dr. 
Taesday  a  run  was  made  over  a  given  cour^i  lo  >. 
dislaucA  could  be  traversed  by  the  motor  car  on  cue 
eharge  of  th«  MnMBOletors.  On  WedneRday  a  courM  of  30 
miles  vma  choecn  ovsr  a  particularly  hilly  route  ;  jrMtordej 
the  muna  was  to  be  an  average  ronie  of  better  chanwter  then 
on  Tuesday  (also  30  miles  in  ieqoUi),  end  to-d*/  it  le  piOMOed 
to  repeat  TaMdaj'a  trieL  The  nllinringgeiitleraiii  oooilituted 
the  jodgea'  eommittae 

Tra.  Tttwm  Bef*.  F.RJt.  |  Sir  W.  I  i,  I'rew.-.  K.C.U. 

Pri.r.  f.  A.  <Wu«  Wil«un.  I  Sir  l>*»irl  s«|,jiin.ii«,  Dart,  J.P, 

Mr.  I(ui;li  HuiTuuu.  Mr.  .1  laK"  .S*iiilnii  oe. 

yUy  r  H-f.l..HuWeu,l!.A..  l  ll.-^.  !  Mi.  AU«.  I".  Tiitter. 

with  Mr.  C.  Johniion,  the  Eccrotary  to  the  club,  eoSMietary. 
AmoBg  tboee  who  bed  kiadlj  Toluiiteeied  ee  hoiiomj  ottciet 
olieuieie  wvie  ■ 

.    Mr.  J.  S.  Crilcblcy.  Mr.  ll<,\^  i:,  t-f,i!:ipi. 

Mr.  Verfptmon.  Mr.  W.  II,  I'ii1(:«hm),  M.A. 

Mr.  II.  J.  *i'tjortii»tj.  Mr.  I.lewcliyn  I'Fccce. 

Mr.  KciUi.my.  <  .^pt.  Tullucli,  ll.A. 

..  The  em  mcit  at  Chiskhurst,  and  were  charged  from  the 
Chidebmet  Klectric  Lighting  Co.'s  station,  Mr.  llanning  (the 
resident  oo^'iuecr)  being  busily  engaged  superintending  the 
charging  all  Monday  nigbt. 

PfW*  Bojw  geve  Satordajr  end  Ssadur  to  the  i^elcctiou  of 
mutes  lor  the  efeetrie  trieb,  eoiff  Mr.  HoldMi  gave  up  the 
whole  ol  Smdij  (Slot)  to  oo-opoiAfam  with  Prof.  Boje  in  this 
wod(,  Sat  wUdi  Mr.  Henry  BAnmAi  lent  hb  lis-honc 
Deiailer  eer.  'Mr.  Harmrworth  kindly  lent  bis  six  horse 
D^ffller  ear  for  the  purpose  of  the  e>xamina(ton  of  the  roads 
selected  for  the  electric  trials.  Afr.  Llewellyn  I'rcece  also 
gave  active  assistance  to  the  judges'  committee,  especially 
:n  iliu  iljtTicDlt  duty  of  making  ioj^ifaceta  of  the  ohargiBg 
current  supplieil  to  the  C*ll». 

The  roiuo  chosen  for  Tuc.-'lny  was  from  Cbi^lchnrst  to 
Foots  Cray,  l''ani!n^';baiii,  W  roiliam,  Ightbam,  Seal,  lUver- 
head,  Poll  Hill,  Ore lu  Siic^jt  ti re cd,  Orpington  and  Chislo- 
btirst.  Tliis  includti.-^  a  liiirp  il>  .noent  into  lh*>  vi!Ia^«>  of 
i'ariiir.ghain,  one  or  two  t'  dious  bills  betwetu  l  iirnin^jbam 
and  Wrotbam,  ending  in  a  dangerous  aud  slippery  lull  into 
AVrotbam  village.  Near  Ightbam  there  was  also  a  steep  bill 
to  climb ;  and  to  attain  the  summit  of  Poll  Hill,  altbougn  the 
ascent  was  gradual,  the  road  was  extremely  soft  and  made 
heavy  running.  The  run  wee  booked  to  start  at  7:B0  a.m., 
but  in  hpii?  of  the  energin  ofHr.  llaoning  and  bis  staff  it  was 
9:30  before  the  cbnrcinpr  was  mmplctod,  and  the  first  two  cars 
started  off  at  9:i  "  I'y  an  oilj  coincidence  it  was  a  vehicle 
hearing  the  name  "  Li  Toujours  Conientc  "  vvhieh  took  the 
most  unexpected  nomber  of  ampcro-faours  to  aatiify  it. 

The  following  ia  » list  o(1he  vehiolee  whiob  n»  in  Totadey's 
eompetltion,  anid  the  amttbw  of  mOte  oovamd  :— 

"The Powerfol," a  Krieger oer, entend by  the  ISritish  and 
Foreign  Bleetrleal  YeUole  Go.  Althoagh  ttating  only  Ho, 
tUa  ear  waa  very  luge,  and  provided  with  a  heavy  battery. 
The  motors  drove  the  two  front  wheels  through  spur  ^rearing, 
iirjil  bvith  the  hind  wheels  wcru  fitu  il  w.iii  hivA  l)rnl<i.::^.  This 
car  haii  pneumatic  tyres.    I'i.-titncc  trii'.ull..d,  o'J  mikd. 

TJif  t^-d\L\\3  firm'b  "  Col  niibi.i    .siaubope  ran  7  J  miles. 

A  delivery  van  entered  bv  the  same  company  chose  an 
efclier  nntB  aiid  ooyered.7  miiea. 


'■  La  ToDjonrs  Contente,"  entered  by  Ur.  £.  W.  Bart,  was 
an  Auslriao  oar,  and  also  eatiled  a  very  heavy  batt«^  aoA 
only  two  Biata.  it  bad  a  ematt  toipadO'llhe  pecjeetion  ta 
front  to  ^ufalah  air  teabtaooa.  Hum  won  Ibnr  moCon, 
irfioae  annatotaa ware  diraatlr nonnted  nm  Urn  Iwhivf  llw 
wheela.  Tb»  battaHee,  whMh  we  sndoratead  waie  new  aalla 
fitted  at  the  last  moment,  were  of  EugUah  mahe  with 
cylindrieal  electrodes.  Possibly,  in  con.sequenoe  of  the  harry, 
the  connections  presented  a  very  corroded  appearance,  aiid 
the  battery  conveyed  both  to  the  sense  of  sight  and  toooh 
cviiii  iin  ^  iif  cou -I  I'.  riible  surface  laalo^    Xhia  car  vna 

;U  miki-s,  carrying  two  {lasBenger;;. 

The  "Joel"  car,  entered  by  ;h(}  National  Motor  Cirria^ie 
Syndicate,  was  ulso  designed  for  two  passenger*.  It  carried  a 
i::iH<  nib:i1  battery,  and  waa  fitted  wiui  a  Joel  motor.  Thic 

vehicb'  run  H"  miles. 

Tw  c:»n8  exhibited  by  the  Electric  Motive  Power  t'o. , 
one  with  u  two  pole  anries  motor  and  the  other  with  a  four* 
p<  I<  I'lipliisi  i  -Trios  motor,  and  each  carrying  two  pasjengnrj 
although  built  for  fonr,  covered  l"|  niile.t  and  SiTt  miles. 

The  Canadian  l':<c;r,  Motor  Co.'s  "Still"  vehicle  with 
solid  rubber  tyres,  and  litl«  d  with  an  "  Ideal  '  battery,  carried 
four  passengers  ix  miles. 

The  Electrieal  Undertakings  car  bnilt,  for  three  or  (oar 
pn^f^Dgers  and  carrying  a  Loitner  battery,  and  eqaippel  witli 
a  liundcll  motor,  conveyed  two  pasaongera  milee. 

The  weather  was  damp,  with  almost  ooatiBaoat  rain,  and 
aeeenttated  eooaideiable  eeU-aaonfioe  on  the  part  of  thn 
honotaij  dbeervem  who  aaeompaniad  the  data.  Two  of  thn 
conpetitoia  liad  previoqaly  detaminad  toaooonpUah  160  milaay 
but  law  really  expected  that  they  wanU  aaoaaed  ao  far. 

On  Wednesday,  as  already  stated,  the  roatc  was  »0  mil<». 
It  inelnded  some  wry  billy  and  more  or  less  rough  roods  in 
the  neighbourhood  of  Cudbam  and  Kuockholt.  From  Grcen- 
strcet  Grocn  to  Cudbani  (21  milf  .'^f  the  road  rises  from  .tOOft. 
to  (>SOf(.  above  sea  level,  and  Kuoikholt  Heocties  (1  j  uuU-a 
further  on),  i^  one  of  the  highest  points  in  Kent,  being  7:t~>ft. 
abn'.e  .n;i.  b'voL  (In  -tiii  day  the  l!leotrical  Vehicle  (  j.'s 
"  r'i'Wcrfiii  l:oiu|i1i  i«Hi  uMej  out  of  the  '^i  miles,  and  Uien 
witbdrew,  owing  to  an  accident  oaused  by  a  shying  horse. 

The   National  Motor   Syndicates   ".loel"  car  c'iverc4l 
;'Ht  mile.H,  but  wa-  (bjl  n}i  d  by  a  chiiin  coming  oil. 

The  Electric  Motive  I'ower  Co.'s  wirs,  the  Canadian  .Motive 
i'li.scr  Co.'s  car,  and  the  Electrical  Undertakings  car,  each 
couipicte<l  '.^2  miles,  thu  (  unadian  Co.'s  car  carrying  four 
possongerg  and  the  other  cars  two  passengers,  including  the 
driver.  The  "Columbia"  stanhope,  the  delivery  ear,  and 
"  La  Toujours  Contente  "  were  withdrawn  from  the  trials. 

Jiy  a  lucky  chance  the  route  selected  passed  through 
Cbialafaurst,  the  starting  point,  at  2 1  j  miles,  so  that  there 
was  not  so  much  difficulty  as  there  might  otherwise  have 
been  in  getting  the  disabled  cars  home. 

Yeatetday'a  mate,  also  llO  milae  lon^  wne  via  Vteninghan, 
Sbonham  and  Otfoid  to  FoU  Hill,  aud  baefc  by  the  aame 
roate  as  on  the  llfal  day.  Al  the  monent  of  gaiqg  to  piaa*« 
however,  wo  had  not  reoaived  the  iwdk  of  theae  tnale. 


Owiog  to  a  fatal  aoeident  to  bis  son  on  Saturday,  Mr.  Carl 
Upparmann,  wlio  had  entered  a  two  ;  i  >  uger  car  tiucd  with 
a  tlambeaa  battery,  withdrew  it  from  the  competition. 


INCANDESCENT  LAMPS  FOR  STREET  LIGHTING. 

Tb>'  Iiriprovi-il  EI<  ;:tric  i  •leiw  I.inip  ('n.  hua  sent  u.'<  -  .?fi  •  ;nt<^r-->1iii;5 
patticubrs  '  f  it.-.»y5ti'ni  of  str.t-l  lighting  hy  inrjiii!<  m  t.  lli  ■;  i  ^1  tw 
iniiip'',  The  lani[><  of  thii;  iMtiipmy,  twn  <if  whi'-h  ill V  I't  h  ill 
are '.^f  wIkH  ii  tjjMiiiinuIy  ktie<wu  ii*  the  "  il  i"i  l;n  ili  .  !i.>iii-.  'i  In  v 
eonsiiit  of  e)r-liu«ry  inc*uib---sMut  Utiip  fibuiKiiLs  i-ucioaed  in  a  bulb 
«hoi  t^^^r  and  of  laraer  diameter  than  iW  vmpluyvj  as  a  aUndard  by 
ibi!  iiii>  |ority  of  otocr  lamp  iiiAkers,  and  tbv  upper  half  of  this  bulb  is 
prcvKitil  with  a  reflii  Uir.  '1  lii.t  rrlleutor  i«  u  »ilvLT  depoeit  protcotcd 
ii;;uiU!l  the  action  of  tin;  w  v.itlier  .iml  ineclianicil  injury  by  a  coating 
e>r  niel.ilhc  eopuvr  ftcjio^iile.:!  dii'si-dy  on  »ln^  nilvi-r  liltii. 

Tile  diagrams  ibowii  luve  jIm.  \tvQt\  ftni  n^  liy  the  citinponr,  and 
form  a  MmuarUon  o(  the  diatnbuliciu  of  lij^ht  on  Ihnw  differsot 
fysleiua  TImi  haighls  of  the'l«iii|ie  from  the  Rnond  warn  Aom  lOft. 
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to  12ft,  and  in  ruch  cax«  Untenm  containinf;  two  l«n)|i«  of  «>|ual 
candle-power  and  wattage  were  uneil.  ii|McetI  I'iDft.  K|iarl  nn  either  side 
of  the  road,  i.e.,  one  lamp  everr  .Viifdii.  on  alternate  (idea  of  the  roaiL 
The  road  Xytiag  40ft.  n-idf,  there  were  S.Oii)  tq.fL  to  b«  illuminated  per 
lamp  po«L  The  dia)<rainr,  which  are  from  tttU  made  hy  the  Klcctric 
Tcst«a  Lamp  Co.,  arc  referred  to  as  follows  in  thia  cunipanvV  re|>ort . — 
In  Fig.  3  I.E.  strc«t  liRblin);  ij'Mem  the  major  part  of  tliin  area  falls 
under  the  rajrs  which  leave  the  lamp  at  between  Ode^.  to  20dc|;.  on 
either  aide  of  the  huri/uutuL  The  caodlc-pijwcr  over  these  angles 
varies  betww'ii  OCt  c.\>.  and  Hi  c.p.  It  will  lie  fr)utid  from  llie 
diaKrama  that  the  mean  illuriiinatiun  thruugliout  the  area  is  60  c.p., 
diminishing  to  20  c.p.  below  the  post,  attaioing  to  60  c.p.  2ofL  from 
the  pifit,  increa.'ing  to  AO  cp.  bOft  from  the  pmL  Thia  in  exaiupleil 
by  the  diagram  marked  "Elevation"  in  which  tbenumWr  of  radial  liiK-s 
going  to  each  lOjcg.  when  multiplied  by  10  will  give  thr  candle-p-iwer 
tb)x)Ughout  that  area.  Similarly,  when  the  Figs.  4  and  5,  which  are 
the  well-known  "  Brighton  "  and  "  Uolophane  or  Prism  "  sjstemx 
respei'tively,  are  cuiiipami,  it  will  be  found  Ihnt  the  mrnn  illumina- 
tion over  the  whole  area  from  Fig.  4  is  3i  c.p.,  and  from  Fig.  5  is 
SI'S  cp.  The  plan*  of  illumination  are  nbtained  by  marking  ]Hiints 
at  eaiih  arc  of  the  circle  ei|uivalent  to  the  caiidle-powur  at  that  point. 

Fig.  :j  shows  detaiU  of  a  "  pull  "  switch  and  d'luble  |K>le  "  damper  " 
cutout  It  is  en<'losed  in  a  watertight  caat-iron  box,  tap|>ed  loji  and 
Wtom  Ar  ^in.  gaa  barrel.  The  one  illuatrated  is  for  current  up  to 
4  ampeios  attd  prauaraa  up  to  3S(<  volu. 


THE  DOWSING  LUMINOUS  ELECTRIC  BADIATOB. 

Some  18  months  ago  we  gave  an  account  of  the  then  fairly  novel 
application  of  luminous  rauialion  to  the  treatment  cf  %-arious  mu'cle 
aiiu  joint  atfectiona,  and  we  have  from  lime  to  time  referred  to 


Latett  raltera  of  Dojrslng  Elect  i  h:  Ktdiator. 


electric  heaters  in  which  Urge  olcclric  Unipa  arc  etnploreJ. 
Mr.  Dowsing  has  paid  considerable  attention  during  the  last  two 
yearn  to  both  ihe.->e  applicatioiM  of  electricity,  aui  we  recently 
iiutpected  bis  latest  pattern  of  radiator  for  heating  rooiii>.  The 
apparatus  recommended  aa  a  inbalitiite  for  a  coU  lire  consists 
ot  a  bright  copper  fiamewnrk  rcjembling  an  open  fire  grate  in 
appearance,  in  the  bay  of  which  are  placed  four  incande.<ic<fnt 
lamps  of  B]>cciul  paticrn.  The  intenst'ly-reflected  glow  from 
the  stoTO  is  very  pleasant  and  cheering,  and  in  itself  give* 
this  form  of  heiiter  an  advantage  over  other  types  of  electrie 
frtovc  More<jvcr,  when  the  ivllecling  sheets  of  copper  themselvo 
become  he«te<l,  the  turrenl  of  air  which  passes  bthmd  them 
ibruugb  specially  arranged  chantii-Ii'  ool  only  prcvi-  its  backward 
ladiation  l<i  the  wall  of  the  rnnm,  but  aU»,  by  ilowiog  iutii  the  a|Mirt- 
mect,  warms  the  atmri«pher«.  The  staudanl  si/ies  coi.'iiuie  one 
board  cf  Trade  unit  per  hour,  or  if  one  jiair  of  lain|i*  be  cut  out  bv 
meaiuof  one  of  the  two  switclies  at  the  front  of  the  stove,  a  half 
unit  ]>cr  hour.  This  is  by  no  me;in.i  an  extiitviigiint  consumption 
whtu  the  convenience,  instttntaneou»ntF.'i  of  action,  absence  of  all 
diit  and  smukc,  and  the  hygienic  advantages  arc  all  taken  into 
conaideration. 


CORRESPONDENCE. 


AN  INTEIINATIONAL  TECHNICAL  DICTIONABY. 

TO  THB  BDITOB  or  TBX  KUCCTBICIAM. 

Sir:  The  intereating  leading  artiolo  in  year  issua  of  to  day, 
ia  whieb  you  criticiao  the  eoheme  for  the  compilation  of  »a 
Intemational  Technical  Dirtiooary.  is,  I  veninre  to  think, 
founded  on  the  misapprehensfion  that  the  editor  of  the 
proposed  dictionary  would  receive  no  romunoration.  The 
•Society  of  German  Engineers  are  prepared  to  bear  the  rost 
of  remunerating  an  e<litor  and  his  stafT  of  asaistanle.  What 
tbe^  want  is  the  honorary  co-operation  of  other  technical 
societies.  This  arrangement  hai  answered  admirably  in  the 
case  of  l)r.  Murray's  great  dictionary,  where  the  inviiluable 
assistance  rendered  by  the  rbilological  Society  and  by  an 
army  of  enthusiasts  throughout  the  country  has  baen  purely 
honorary. 

With  its  15,327  members  the  Society  of  German  Engineers 
is  the  largest  technical  society  in  the  world,  and  therefore 
fally  entitled  to  take  the  lead  in  this  important  work.  The 
society  has  already  voted  £'l'tO  for  defraying  the  cost  of  pre- 
liminary inquiries.  It  is  thus  evident  that,  if  it  is  decided  to 
carry  out  the  work,  it  will  ba  done  in  a  generous  spirit. 
Mr.  Peters,  the  secretary  of  the  Society,  estimates  that  the 
work  could  be  completed  in  six  to  eight  years. — Yours,  kc, 

Iron  and  Steel  Institato,  Bbnnktt  H.  Brovou. 

London,  S.W.,  Nov.  2. 

LEGAL  INTELLIGENCE. 


National  rrea  Wiling  Oo.  t.  Jonei. 

Ju<Ik«  Luiiiley  Smith,  in  the  \VesLmii»l<u'  (Umdun'  Cuunly  (.'uurt,  Iwt 
week  tried  an  *cti-in  bruugbt  by  the  NaliuiMl  Free  WiriiiK  Co.  tu  mxiver 
£6t.  l*cfen<iaot  wan  an  hotel  lo-oprielar  in  the  West  u(  lytixlou.  Thcto 
was  a  ooQnt«rclaiu  (ur  damiiik'cs  for  liail  workiutiulilp,  siid  fur  luu  owing 
to  the  plaiDtilT*  deUying  the  work. 

I'laiotiS*'  c«se  wan  that,  Mr.  Je'ikinaon,  Uirir  Itte  mansgve,  entered  into 
a  ooDlract  with  defeo'ltut  to  wire  liis  pramlsra  and  put  in  43  •witcbo* 
aod  66  lights.  There  were  cuutinual  ooDDplaints,  all  of  which  wer« 
attended  to.  The  coutrart  ptice  was  £62,  and  the  balanre  of  the  account 
was  for  extra  6ltingi.  The  work  bail  to  be  done  at  times  oaaveiiieiil  to 
defeodaiil,  and  that  was  why  it  was  delayed  in  completiuo,  and  the  1«st  of 
Wiirkmen  were  iM>t  eui|jl<>yed,  IIioukIi  Iho!*  actually  euit'lojeil  were  capable. 

Mr.  K.  J.  DKAKK.  (or  the  dfteudanl,  csIImI  evidence  tu  show  that  the 
work  wsa  very  bwlly  dune  and  there  wan  gml  danger  from  tire.  The 
oMitract  wu  to  dn  tba  vrurk  to  the  tattsfacliiMi  uf  defendaut  and  Lbe 
iiuuranre  cnnii»ny.  lotrad  <>(  the  wiirk  taking  about  a  fortDii;hl  it 
oKupied  four  monlli*,  and  Me»<ri>.  Dawsuii  were  ouw  alteiiu);  it  at  a 
rot  of  X'22,  thovKh  that  would  not  make  a  k<kx1  jul>  of  the  wliule  but  only 
uf  the  worst  portion,  1'he  dsnia^r  Ui  the  wiilla  would  coat  quite  £15  to 
put  li^t.    A  numbrr  of  guoata  wen>  U»l  by  the  delay. 

The  JUDCiK  fuund  for  the  plaintifT'  for  the  amount  claimtib  and  forth* 
defendant  for  £31,  reniitrkiiig  that  ha  wsa  of  opintoD  the  work  waa  baily 
done. 


Tevenan  v.  Van  den  Ber^h. 

In  the  IrUh  Ap|iead  trourt  lout  werk,  before  the  l.<jrd  ChancelUir  and 
l.oril«  Juatk-ei  Fil/gibbun.  Walker  aod  llolmri'.  llu-  defeiulaot  appealed 
from  a  deci'iun  of  the  l^u«en*s  Il^'och  l>ivi.ion  rrfuoing  a  motion  fur  a  new 
tritil  in  this  action  wlurh  lor  reinuneratiun  fur  HerTi<'iK  mulrre*!  iu 
promoting  a  ayndioatr  f<ir  oarrying  out  electrici'.r  works  in  Ireland  fully 
reported  in  Tlit  Ktrrtrii-ian  for  Miitch  9;.  In  Krbruary  last  tba  pUiotiflT 
obtained  a  rerdict  fur  £83. 6*.  9i.  MUtr  beariDg  argumrnta  which  extended 
over  two  days  the  Court  reaervcd  )u>lgment. 


London  Electrical  Cab  Oo.  (Ltd.). 

lo  tliC  Wiodiiig  up  Coiirl,  ou  Wedneml.>y,  Mr.  .luatioe  Wright  made  an 
ordfT  fur  the  appoiotoi^^nl  of  a  prtiviaioital  li<|uidatur  fur  lhiacom|4uiy  <io 
the  paLitiou  of  Ur.  C.  K.  Kuater. 


Electric  Traction  in  the  Lake  District— The  ilritiah  Electric 
Traction  Co.  have  ih-cidtnl  to  i<'\  ive  ihi-ir  electric  tramway  scheme 
for  IkiwiieM,  Windermere  luid  Aaibli!?>lile,  anil  parlianK'nUiry  p')wors 
•re  to  b«  applied  for.  The  company  are  en<leavouriiig  tu  me<-t  the 
views  of  the  varion*  Imal  aulhimtii.'ii  us  to  roul  widening,  jcc  ,  and 
they  anticiiia'.e  being  able  to  diMum  most  of  the  recent  oppwition  tv  ' 
their  light  railway  scheme.  ^  , 
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MinnCIPAI,  FOREION  it  6BNER&L  MOTES. 


APNominm  TAoun  m  muB. 

C3tidiiT  Corporaticm  Teqnin  »  intiM  mptriotMidMit  Uk  fhair 
•Metric  liRhting  department.   FttTthcr  i»ituia1iin  an  givtB  to  no 

adTertueioeiit,  and  applirationa,  on  fornu  to  be  obtained  at  ike  offiM 
of  the  boToogh  eleetncat  engineer  I'Mr.  N.  Appelbce)^  Eldon-roa':!, 
Cttdiii;  nuut  b«  not  to  Um  town  oUrk  (Miv  i.  U  WhMltfi  by 
»UB.oriMh{ut 

A  chief  aMiitant  emineer  to  the  electrieal  ittmnft  engineer  at 
CarJilT  is  reqaiied.  PartictiUn  from  the  angbiMt  (Mr.  Arthur 
EU»\  Old  Port  Ofltoo-faiiildLMp.  APiiliwtioaiK»lo«mBl«rk(ICr.J. 

BttUng  Council  invite  applications  for  the  piMitioB  ol  NiidBnt 
•taettka]  engineer.   An  adverti>«eiiient  contaiu*  (orthtr  MrtieulMi, 

Pnrtaraonlh  Cor]»OMtion  require  a  manager  and  engineer  for  their 
pro|maed  telephone  exchaogu.  An  adrertiicmcnt  gires  further 
uttieiilan,  and  apptieatiuu  nuut  \»  ddiverod  to  the  town  clerk 
f  Mb  Abnmder  Hetlard)  \)f  nooi  af  IKh  loot 

Darlington  Corporation  require  an  auistuit  electrical  engineer 
and  a  junior  aagsiitaat  engineer.  Further  |i«rtieulars  are  given  in  an 
•dvertltement,  sod  •ppUcationt  matt  bo  MBt  in  to  tho  town  ekrk 
(Mr.  Hy.  G.  Sleavouon)!,  Bondple,  DtriingtoB,    Kov.  U. 

WolveiliAnipton  Lighting  committee  invite  applications  for  the 
position  of  chief  clerk  and  canraMer  in  their  electricttr  department 
Ab  advortiwBOBt  oontoiDS  foxthor  paitioalanL  ond  aniucaaaiio  miut 
bo  taut  toOo  lomi  daric  (Mr.  Unwlto  Bioiilt)1v  iSw  of  Nov.  It. 

Wigan  Corporation  require  four  engineers  in  ehaige,  a  works  fore- 
nan,  thr«i<  engiae  drirem,  three  stokers,  and  a  meter  inspector  and 
inst.t1l«r.  An  it-]viTtii<<.-m''nt  contain*  further  particulars,  and  appli- 
cati'>tiK  iMust  bu  sent  to  ilu'  borough  electrical  and  tramway  engineer 
(Mr.  H.  Colliogi  Biitbap),  Bradrord-pboe,  Wigan,  by  14th  intt. 

Bolton  Electricity  committee  rcqoin  IM  uuitant  engineer.  Appli- 
ouioaa  to  bo«wu^  eloctriaaisnid  tnmwagr  aaginaar  (Ht:  Artkiir  A. 
Ifaj]kSpi-nnd,niltaiii.  ,8ccadmtiaeaMDk  ~ 

A  yomg  idiflwMoii^neer  ia  nqdiad  to  »  abnacl,  capiUa  of 
Uking  duigo  of  alaff  aad  woakiBg  of  talapboao  oaaDaagai  See 
odvaitiaaaMMt 

AalltOB-aiider.Lyne  Electric  Lighting  committee  require  a 
midcnt  electrical  engineer.   Applications  to  borough  comptroller 

Wraxham  Town  ('juncil  require  a  boraogli  olectric&l  engineer. 
Applinatioiia  by  13th  inst. 

Faniwoitb  Diitria  Cooneil  roaaira  o  midaiit  aloetdcal  aoiiaiMr. 
AffUaaliinB  to  dM  daik    No».  M. 


We  are  pleased  to  annoanoe  the  appofnlaaamt  of  Hr«  Thoouu 
Richardson  to  the  regiitmrship  of  tli<-  Easttn  mA  Kntam  and 
South  Africon  Tel^rapb  companic'.  Mr.  RithaaAgi%  who  joined 
the  Eastern  t«l«Kr»pb  aenrioe  in  1873,  vaa  lor  mnj  jwoi*  aaio^ited 
with  the  traffic  dopBitaiaat  of  tbo  Baitam  ani  aaioclalod  ttlegraph 
oomiuuea> 

llr,  S.  K,  Britton,  electrical  engineer  to  the  Barking  Council,  has 
been  appointed  burgh  electrical  eti^tn<xr  ut  Mnthi-rwiU  at  a  cam- 
niencing  aalaty  of  £2&0.  Tbfie  Vfvr  4S  «pplK:iuil».  Mr.  Uriltoa 
baa  been  engineer  at  Barking  for  about  1;^  montbf,  picrious  to  which 
lime  he  was  chief  asEistant  at  Southampton. 

Mr.  J.  H.  Wray,  asiistant  at  Rla-lcpool,  bas  bau  appointed 
bornugli  L-li^ctri.:yil  engineer  (cut  C  I  .i;';'ticailtB)  ait  Wait  BfOairlch 
at  a  cummcuciag  salary  of  £i!>0  per  aanum. 

Mr.  O.  Swift,  of  the  Electric  Constraction  Ca ,  Wolverhampton, 
has  keen  appolntad  abift  oogiiiecr  at  tbo  Blaakbon  OonoMtion 
Eleeiricity  Wc&r,  ate  Mr.  I.  W.  Biaaar,  appiyfaitad  aariabpit  at 
Acerington. 


Abordeoa. — Me««ra.  M'ElroyanH  nniri  nw-  linve  >;ii'K'rt:iViTi  to  Ur 
down  at  thtir  own  expciire  an  exjxTJUif-nt  il  Intriwuv  filuuliU'  lint-) 
of  sbont  «fK>  yaj'l«  on  ihe  mrfu  c  i-rnitrt.t  i-VHtriii.  Thr  line 
til  b*!  Ill  upcrati'iti  by  May.  Should  tiie  (-xjn.riiinjiil  prmi;  .^lll::f -si'liI 
the  C'orpomUou  will  hnve  the  (jjilidii  <jf  llurl■lla.^il>^.'  Itie  line 
for  £1,4' 

Alleged  Nuisaace.^At  the  T^anibeth  Folic*  CMirt  l.'i^t  wi'ck  the 
Lambeth  \  tJtry  «ii:uuii-iii?il  the  iiouth  l/>ndon  KlM'tnc  Supply 
Corporation  ( LiU.)  ior  an  alleged  nniaance  arising  ftvm  tb«  burniag 
ol  rafua  at  thair  votka.  Hr,  BaiUda,  in  support  of  the  summons, 
■aid  fhat  vkm  lha  ooipoiaitiDn  took  over  the  proviatonal  order  from 
tt«  Vcatm  th0  OBliMd  Into  n  eotttnMt  to  tako  til*  hooaaboU  taAiia 
ttlloetod    Iho  Vaata7  and  teMgr  HiD  deatfoeton  ifhidi  llie  aon- 


pany  had  erected  for  the  purpose,  the  hejit  ReiKiratuJ  beinp;  u.tel  for 
the  prodoction  of  the  steam  power  ticwjsury  fjr  ib'j  electric  huhtint; 
wort«.  Subsequently  an  agrecmi-nt  win  cntL-fLsi  mto  by  which  the 
eoiujviny  Wi.'r*  twuod  to  pay  Ihi!  \  i.-^lry  curtjiin  cumpensation  in  the 
event  of  their  rcfuiiM  to'  continue  to  leceivu  the  pad^  refoae. 
Fottba  dotoao Mr.  Wonteaff  aaid  ba  nnpoaad  to  ahosr  that  dw 
do^Mtdaato  INN  uaiag beat  pinetieMlo  iuaB%*  but  tbo  nagi^^ 
(Mr.  Hopkinalwid  Ibe  "be«t  practieabi*  "  woald  be  to  nsa 
the  best  welaB  eonl.  Mr.  Wontner  pDinted  out  that  th«  company 
were  liable  to  a  penalty  if  they  did  not  take  the  Vestry's  refuse. 
What  wsi*  the  compnnv  to  do  I  Mr.  Hopkins  :  Not  bum  dust  Mr. 
Wontner  :  What  are  they  to  do  with  thejr  contract  f  Mr.  Hr,pk;n*  : 
Tear  it  up,  and  pay  the  penalties.  The  iuiniiiiii;^  wut  iiltimuely 
adjoancd  nn  the  nnderstandiog  that  the  bunitug  of  the  n'rusi: 
would  Ih.-  iii*'ontiDued. 

Asylum  Lighting.  -Tiic  MontmaaAiiflnni and  Infirmary  Baord 
an- nbvui  ;iut  >i'iv,-n  two  new  ntaam  djanfltoa  for  tbo  alact^- 
lighting  of  their  ettablishmenta. 

■itt  — During  the  qtsrter  ended  .Sept.  30  there  w«i«  S9  aoir  aoa* 

sumers,  representing  an  equivalent  of  1,653  8  cp.  Iamp>,  connected 
to  the  msin.s,  and  orders  in  hand  represent  1,378  lamps  further. 
Wlien  these  and  the  additional  are  lampi  are  running  there  will  be 
91^630  8  e.pi  btmpa  oonnaeted,  agaiBit  SQ,308  on  Uee.  31  lait. 

Bonaondaof  (IsondoB). — The  Vtatry  have  resolved  to  invito 
tender*  for  arc  lamn  atandarda  in  aecordance  with  a  drawing  pre- 

Sxed  by  the  consulting  engineers,  Messrs.  Kiiicaid,  Waller  and 
anville. 

Bavariair.— The  Cooneil  bave  unanimooaly  nsulvad  to  apply  for 
an  alaetrio  lighting  pioriaional  order. 

WiUBaK^Tbe  Oonaeil  la  aonaUUiiiag  the  quaalioa  of  ortaWlahliMt 
daatam^iriirkii  AyHwiiteadoidarmiotltiBadiB  IMOi. 

BndftofA.->Viia  pantanant  way  of  th*  Whotlayhill— Bmlf 
worth-lane  and  Tbombory-'Stannlngley  alaelric  tmmway  rooMe 

w?T«  officially  inspected  on  brhalf  of  the'Balnl  of  Trade  last  weak 
tnrj  the  lines  are  now  opao  for  trafni:. 

ThL'  City  Ciiiiu'i!  liiivc  ruieinded  their  taaolntion  to  paiehaaa  0 
colliery  in  unlvr  to  \k-  in  a  position  to  ottpply  Aair  ovn  ooiit  Ibr  thn 

various  muiiicipitl  d«]ieirliaentf. 

Bridgwntor.— An  inquiry  wai  held  here  liMt  «-eak  into  tho 
application  of  the  Council  to  borrow  £26,000  for  electric  lighting. 
Opposition  was  offered  by  the  gai  company  anil  about  000  ratepayers. 

F<>r  the  fMnnri!  eviiicncs  wm  onhmlf  ta-.I  in  .-npp!irt  of  tbit  applica- 
tion, iiiiii  ttri'linicil  <lc'aiil.<  W'jro  ^'ivdii  by  th.'  crumiltiii/  engineer 
(.\Ir.  \V.  H.  Trenthim)  The  recent  elections  resulted  in  the  return 
ol  rt  mnjority  adverse  to  vloctffc Ilghtlllft  aod  tho  OKMt WaanwiO  of 

tliia  fiiL't  hy  til--'  opj'iisition. 

Brighton.  -  \:  Ok-  rouncil  mi.'i.'tiDi,',  l  ut  week,  the  Li>;hlinn 
commitli.'r  wiih  iri-w  >r)  riiiu  li  '.>f  llieir  ri'port  ai  related  U>  the  rccom- 
menJiili  ..ti  tlat  Iwn  iliini*  uf  Mr.  Artliiir  Wrisiil  a  ^^ilary  during  the 
canHruc'.iun  of  the  new  wurks  at  .\  l  lrin^lini  hj  charged  tc  e;ipit.il 
areounL 

BtU7.-— The  plani  of  the  propoiel  new  tramway  ronte!!i,  which 
were  prepared  Of  tlio  bofloagb  tBgiBaar,  have  beaa'appnrad  bj  tha 

Council. 

OMdiif. — A  prn]"nal  to  uii>alg>»mate  the  Kh-  tti  -  I.'j^litinLj  aiid 
Tramways  committer-"  wifci  introduced  lart  week  by  liir-  Ueueril 
PurposM  co]i>iiiittet>.  Itwaf  urged  that,  if  the  tsro committees  were  to 
act  separately-,  tl<;  Lighting  committee  wonld bave  to  spend  £30,0no to 
£iO,000^  which  might  be  saved  by  Imth  committees  working  t(>;(etber. 
A  oonference  of  the  members  of  both  committees  took  place  oB 
Monday.  The  chairman  of  the  Electric  Lighting  committOB 
(Aid.  (>irey)  presided,  and  explained  that  the  reawn  why  he  thousbt 
it  necessary  to  III'! r^e  the  two  commitlftes  into  one  wa<i  that  hefwn 
long  tbeywii;:!.!  ha vi;  to  face  the  fact  that  t.j  -'iiiij'ly  '.he  il'.muiilH 
of  the  town  with  regard  to  litjbtin;;,  it  wijiiM  he  neccsviry  to 
gi>  iji  fiir  another  station,  ^^bI.Il  W'.ul'i  ineiii  tUi-  purchase  of 
laod  at  a  high  price.  Another  rt:a»a  was  tliat  thv  intciitucry  at  (he 
tramway  power  station  at  Itoalh  could  b)  nsod  for  lightioK  aad 
tnMtiou,  the  parts  boiog  intcrch  tn'^'ablQ.  Out  of  46  towiis  in  Cbe 
Unilod  KinapOHi  with eleetrie  ligb i i hk  nr.  t  imetkm  4&  wore  workin; 
on  the  ooranbied  •yslam,  aod  prop  ml  wat  to  go  in  for  ont 
strong  committee,  t<->  be  called  the  Tructi'in  and  Lighting  committee. 
Mr.  W.  Evans  said  another  station  woubl  cost  aomethiog  like 
£30,000.  He  suggested  tli»t  thfy  rlnmM  havp  a  t'epw*  fr,>m  th» 
tramway  eu;;in««r  (Mr.  EUi»)  li-t'ire  jir^iceeihiij;.  'Vnn  chuirmm  <>( 
the  TramwAr«'<'!)mmitt.ee  (Mr  T,  Amirews)  opposed  the  pr'i;>oi,il  m 
b  utli  coiiiuultvi.-«  ln'l  uliv;ily  no  much  work  to  do.  The  wjri.  was 
ennniiou",  ai]>l  lie  did  tti»t  see  bow  one  committee  could  do  it.  After 
diKti«<i>iii  tlie  i|u>-3i  um  of  amslgioiatioa  was  drjppsd,  and,  OD  th3 
iiiotiun  oi  Mr.  W.  Evaoa,  it  was  decided  that,  witti  a  view  of  atraid- 
iantlia  boiUingof  another  Btation,the  ongbwersof  tho  electrical 
and  tiaamn  oenirtiaantB  cetpactivoir  uoald  prcpire  teiurate 
MMita  an  to  Wir  fna  aibtiiw  atationaiM  the  power  atalion  at  ttoalh 
onddba  atilMa  for  Mffifbg  additional  enmait  lor  luting  aa4 
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aetiuu,  ili'j  'IhU:  ipon  which  current  would  be  araiUbU,  and  the 
jtic«tob«i-li  L-L-.-i  c^,'iiiiM03  ;.-.-^':--Ba 

OlUfford  <D«von;.—  i  Council  have  rvnewed  thair  oantnkct  for 
(be  electric  lighttMCf  the  dtHtrict  with  the  CbaKfordMi)!  Denm  Elec- 
tric Light  Ca  Too  lishtiog  committee  reported  that  tht  flaetric 
Kgbliti^  in  tlie  pMt  had  oeen  nighlr  satbfae'tory. 

OhaltA&luun. — In  a  report  to  the  Lighting  oommitt«c  oa  "  fnsi  " 
wiring,  the  borough  electriul  eDginasr  iUt,  H,  RUpn^  fMOU 
RMula  (Iw  Corpontaon  t  >  admoca,  under  appravtd  oooditioni,  money 
tp  paf  for  the  jintilliitiim  of  jt^tmAinjt  ctuitomery,  and  tr>  recover 
thne  mmen,  together  vith  intenet,  horn  the  eu«toniera  bjr  perindic 
pajmenta  spread  over  terms  of  years.  This  aclieme  would  uvoiJ,  ai 
much  tus  poMibU,  interference  bi-tw«cn  wirinjj  i  ontraetom  and  their 
tatUtmi'n  ;  r'.>rj>rtratif>'i  wf.?iH  relieved  of  rr--p^n"ibilily  in 
rei{>rcl  to  tlic  .uMaII.iU' ,  ni:  i.  Iiii.illy,  the  adoption  thi^  wlictiie 
would  pruv«  ailvKiitageoQK  botli  to  a  large  number  of  rutepaycrj  .it 
pre^^nt  <I>  b«rrcd  from  full  participeti<m  in  the  Iwncfits  to  be  deri\  c  1 
from  their  own  pmpertj,  and  to  the  mtiiiieipal  electric  uiidertakittK. 
Mr.  Kilti'iur  *      oiujiirudtttioni  have  Wvii  aptprovcd. 

Ohorlsy.-  The  \>liu'  for  the  proposed  electiieitijr  vocka,  drawn  up 
by  the  eonanltinK'  .  itKMnti  (Meaan  LtM/,  CSiniimh  UnH  Sillar) 
hive  been  approve-i  l.y  the  l.'.>nn«iL 

City  of  London. — Mr.  A.  A  Wiyr-f.^  .•lii'tri...i'.  f iL(;iiu!i-i  ;iui 
inapector  tliv  City  ut  Lotniuu  t  :o4porauoii,  hm  prepar«»i,  iar  the 
Sirecta  <  oiiitnitt«c,  a  report  (dated  March,  1900)  in  which  a  review 
of  the  part  and  preaeut  position  of  electric  lightiat;  in  the  City  uf 
Lawka  to  the  aid  of  the  year  1899  ia  given.  Mr.  Vovmv  tam- 
■Mrini  the  rnnaU  which  ted  op  to  the  grantiag  erf  the  City  Electric 
Lighting  Order,  1  Bj}9,  to  the  Chat  ing  Crow  and  Slriind  C  j  w)iany,  of  the 
drcnmatanceg  and  coitditioiu  of  the  Jiuniiissioii  granted  to  the  Ciiy 
of  L  111  Ion  T'ompan;.  to  i^tfr  the  (tandani  pre«ure  of  supply  from 
li^i  volt*  111  2110  vol;?,  nnil  <jf  the  circnm»t«nce!i  which  Ud  to  tlie 
approval  by  the  Ikiard  of  Trade  of  the  additional  eontinuoua  current 
n*tem  of  supply  now  available  frooi  the  City  of  London  Coniirtiiy. 
Tlte  anbject  of  tenting  electricity  metem,  the  public  electric  li^htiog 
of  the  main  and  Hide  atreeti*  of  the  Citv,  and  the  praaant  position  of 
private  electric  Iwhtisg  are  alao  included.  The  f^iott  daala  chiefly 
with  matter*  erf  hMtwkri  iltent.  Uwoiddeppttrtheidaiiiix 
only  11  electricity  Dwten  WtM  mhmitlil  Air  tMtiag.  Mr.  Voyiey 
Hiterates  hia  contention  that  every  meter  uied  tu  the  City  otight  to 
he  tested  by  tlie  Corporation  inspector,  and  atatei*  that  negotiations 
arc  in  satisfactory  progruss  with  (h«  City  of  L>ndi>ii  and  the  Chnriii^ 
Crusa  and  City  Compuiivi.  At  Dec  31,  IfldO,  .'>07  arc  Umptt  had 
been  inalaHwl,  ?i  Hliyht  incrcMe  over  the  previous  year.  The  number 
of  lamp  fuliif-a  had  increiwed  from  610  in  lf«)S  to  OlS  in  1890,  Mill, 
however,  «liowiug  a  reduction  of  .V&O  failoruiover  IF^OT.  The  pcriol 
of  failure  was  also  materially  reduced.  The  total  pennlliea  impoied 
upon  the  City  of  London('ompany  for  these  failnreswasJCliACi.  Id., 
aBinetea^e  cif  117  over  1R98.  Of  thetotelef  9M  thfluaa  11  oeeurreJ 
with  grouv'j  ci  lamps.  During  1809  twonriou  lataniiptiou  in  the 
supply  of  electric  current  to  private  consumers  occurred,  one  affect- 
ing the  whole  tlia  CiU ,  Md  Uie  other  a  portion  only.  Keferencv 
U  iiiiilu  tu  tli<;  ilelay  which  ht)<  ariaea  in  the  !<cttlement  of  tlh' 
ijue.'.tion  lA  rr"ini.«ibiUty  for  lighting  the  side  Htreeta  of  the  C-.ty,  i" 
thf  lit•l.■i•^:.)u  ol  Mr  .h!«tice  K^kewish  nn  thi^point, and  to  the  appeai 
action  wliii  li  tlif  ( 'orporitiuri  i'rinj;uj^';  t  test  the  (question  of  the 
validity  oi  the  agreement  b«t»i-t  u  th'j  i  'r.y  luthoritiei  an  I  thu  I'iiy 
at  London  Klectric  Lighting  '. 

Oleekheaton.— Ai  the  meeting  of  the  Oouaetl  ou  Tuesday  the 
uKHicmcttt  with  ifit-  I'.iiti^^i  Kl«ctrieTiiatiaiCokfgrfhocoiiitNelkMi 
of  elisclric  tr.ini»',tys  v»',v»  ft|iiirov*J, 

DailMtaa.  -'I'li-  ('oinio-.l  l;\ve  been  nititiei  '^y  the  Midland 
Electric  Corporati. .11  for  l'o«er  Diatribatiua  that  Ihey  intend  to  lay 
cabl'9  m  i  niai!H  for  Rupplving  electric  current  in  the  districL 

Dartfoni,  -\n  m  (  liry  wi'  held  luire  lint  weet.  !nt?>  the  applica- 
tion of  the  Coauinl  Lo  li  irr.ju  i'J'i.f'J  in  •  <t  Oil  i-<li  iti  >  electricity 
works.  Technical  details  were  >^upplicd  by  the  consulting  engineer 
(Mr.  W.  CL  C  HawtmnoM>  Sqaw  op|Mnttiea  wu  olTana  hy  aie- 
payera 

Dewsbory. — An  inquirv  ha«  been  held  lier^  la<t  week  into  the 
applieaUon  of  the  CvuDcil  to  borptw  £7,500  for  electric  lighting 
aitaiMfana.  The  tows  dark  (Mr.  Q.  T.  Lee)  appond  im  anpport  of 
(he  a|iplkati(n,  lo  which  then  wae  no  <^poaitiaa. 

Dudley.— Cnrrent  waa  switched  on  to  the  public  are  lampt  ou 
Monday.  The  charge  for  current  to  private  oonsameni  ia  (U,  Mr 
ibe  two  hoMn*  nasiinnm  dagM»d,«iid  lU.  after.  Tfa*  «ii|ilal 
ttptndUiiie  aBMUBta  to  £33,000,  but  an  additutial  £10,0001*  to  be 
honowed  for  wiring  houses  on  the  easy  payment  ayatem.  At  the 
epeaiog  ceremony  the  chairman  of  the  Tramways  and  Electric  Light- 
ing Committee  (AM.  0,  Tl.  liumi)  y-iintel  o-it  Ihjit  th«  generating 
station  was  not  yet  i-oni|rkt<- 1,  b  a  k  >  fur  tin-  work  inHttlTation  hid 
been  aatiafdftfiry.  Tlii;  i'oii..MiMpljoii  of  curn.-n'  in  connection  with 
the  tramwav.i   to   ('nuiley   Heatli  mvi    S<;ilglt:y,  which  had  only 

liaeix  in  operation  about  a  fortnight,  had  fit  exceeded  expec- 
tatioo,  ana  he  eaw  no  lewon  why  it  ebooM  net  he 


idcrably  iuereeied.    Ttie  time    was  nui  distant 


Aiucrabiv  luereeied.  liie  time  was 
would  haen  to  anlaina  liu  power 
•aid  he  «M  the  flnt  neaher  eTthe  0 


wiien 


the] 


Oovneil  to  ii^ndnea  iha  qaaa> 

tions  of  ele<:tric  lighting  and  tramways  in  the  boroDirii,  alMiuf  flu 
attention  of  the  t^jrporalion  to  the  former  in  1888,  ud  to  the Sttar 
tki  early  as  I  s82.  Thev  hi\d  now  one  of  the  most  perfect  tramway 
«y>tenu  In  the  United  Kingdom,  and  he  rcj'iiced  that  the  electric 
light  would  l>e  aatisfaeturity  introduced  before  the  doae  of  tlM 
eeiiliiry     Mr..  Dunn  awit<^hed  on  the  current 

DandaUt  -Th  .- Jn  tieinl  t.'jmmittcc  of  the  Privy  Council  aanc- 
tioned  last  wit  k  an  .ippUcAtion  by  the  promoters  of  the  propoaed 

Dim  lalk  rl..,  ;rn  tnumiiv  Trr  ai!  i-xfJMiaion  of  time  to  construct  the 

lii..'. 

Electric  Tramways  m  Kent. —The  Iwal  antlioritixn  of  th<< 

di'-trictn  U'twii  n  I'l ;.in-t'  id  and  Dartford  haw  arrivnl  ;it  itii  litnlcr 
»tindinj;on  tl«e  (jue.tian  of  aenuiring  powers  to  construct  clL-ctn: 
tniniHayi,  It  is  proposed  Xf>  form  a  omneclion  with  the  e voting 
mrtmp'iliun  tramways  at  PlumM^ad  and  to  ronstmct  a  line  ilir^iuxh 
East  Wtckhan^  Wefnoib  Bealcy  Heatli,  ('rdy:i>rd  ami  Dittti'orri. 
The  Partr<ird  atid  BeiJay  local  antlK)ritu>^  (luve  electricity  supply 
p  nvi  r<,  ;itiil  roTi'ijer  tho  fmm«  will  be  a  valuable  adjunct. 

Electric  Tramway  Btiika.— The  dispute  between  the  Oldluuii, 
Anhton  and  Hyde  JSuatrie  TaaBway*  and  their  — ptoyfclanninatinil 
on  Saturday  Uat,  all  tlw  men  mtumiog  to  woric. 

Qhant  (Belfiom).— The  Ghent  Tramways  i  i  j  r  iji  to  ijn 
th>'  overh.-i  l  trolley  xyslem  on  the  lines  iH-'tw  ctii  i  ;htjit  miil 
Mt-ir«lb<'ke  a-i  1  '  ;li<  iii  and  Ledcberg, 

Hamptoa  Wick.— After  considering  theproposalsof  the  Kingston 
Cstrporetion,  Kdnoadaon'a  Eiectrieity  Corporation  and  the  Ricfa- 
raond  (Surrey)  Electric  Light  and  Power  Co..  for  aupplying  electrte 
ciimiit  in  the  district,  the  Oouueil  hatre  4ecide4  to  wtQWrt  tiM 
Rii  limond  Co»i]iaiiy's  application  for  a  pioviiianaletder.  ^Ine  eom- 
psny  und«rtake  to  supply  current  tu  private  consumers  at  6i.  per 
unit,  or,  at  the  option  of  tlie  C4>iincil,  /d.  for  the  first  11  hours  and 
3il.  after.  Th«  c1iiu^.>  for  p4iwer  to  be  ^i.  and  IJd.,  and  for 
public  lithtiii;  per  uuAmlvscent  linip  prr  annum,  including 
attendance  and  iiuunt«iiiro!«'.  whi'h  ii  i  inuv.ileiil  to  X\.  ppr  unit. 
The  Council  are  to  have  tin?  upti  ,.n  ol  j>urv:';i.LHe  at  any  tnu*  Urforo 
the  cxpiratioa  uf  -12  years  on  payment  of  such  a  capital  sum  its 
will  tmdnoe  at  per  eent  •  feraetwi)  avwolir  of  ft  per  oent. 
upon  the  capital  aum  etpendad.  If  the  Gonncilpatdiaie  witliin 
the  'fint  10  years  it  will  hare  to  pav,  in  addition,  a  sum  eqnal  to 
a  divtilend  of  J  per  ceuL  pur  anonm,  less  the  aggro^te  amonnt  of 
dirideu  is  di-dared.  But  at  oiiy  time  alter  the  expiraliun  of  31  yearn, 
and  before  the  expiration  of  31  yi-ir*.  the  Council  may  purcli  Ue  tlie 
undertaking  upon  payin'.;  t1i«  then  value  "pliu  the  value  of  tiM 
goodwill." 

Hull.— The  penoaaenl  way  of  the  Spring  Bank  eleetrie  traninj 
I  ui.  waa  eaaaMy  ioipected  an  hehatrof  tae  Boiwi  nf  TaiU  Inn 

Iceland- — In  conriirlion  with  llis  pi  iji  s  I'lin^xrinc  telcK'r.iph 
i-;iti|i«  to  li-«>i\:id  i;  hiu  Iwen  decided  lk*.t  seydialj. .r  1  shull  l*.-  the 
Inn  li::^-  ',:itiiin  Kir  llie  rililc.  Therein  to  be  a  land  line  from  S«ty. 
dul)  iisi  lo  I^JykJ«Vlk.  Little  progress  has,  h  iwever,  l>e«o  made  with 
the  proji-irt  lately. 

Ilford  —The  charge  for  electric  current  tu  private  couaomete  haa 
been  fixed  at  8d.  par  «bU  lor  thn  tnt  Iwai^  Btxunwn  deuad  per 
day  iind  iJ.  after. 

Invemeaa— Bv  10  votes  to  ,**  the  (.'juncil  resolviid  to  o;r.-r  lio:ir 
Utc  cutisulting  electrical  eogineet  (Mr.  E.  Q.  Craven)  ii  per  cent. 

CO  >i«*ion  on  the  ahandooancleetiio  limiting  mAumt,fmSn  for 

actual  ex]>endttnTC    It  waa  atatad  that  Me  GmTen  WM  viUim  to 
atx-ept  this  offer  in  lettlement  of  his  claim. 

Leicester.— The  home-o«inioa  of  Corporal  X),  F.  Celaou,B.B« 
one  of  the  Electrical  Kngineer4  Volunteers,  a  son  of  Mr.  Alfred 
Colsun,  en>;ineer  and  manager  of  the  *  and  Electric  Light  Depart- 
ment of  tbe  C.r)rp>iirition,  j  ;4t:t*ieil  i  ^  liiwslration  oi  welcome. 
Corporal  Col^oia  wai  ■  lilorliinntply  iiu^ie  a  priaoner  by  the 
Boer?  last  June,  and  saif-jieil,  with  iii;\ny  otli»rs,  the  writifleringa 
and  privations  which  follMwc'l  th>)  p'oni-Inin^nt  thi'  Imrgtiem 
re:civcd  from  the  Britiah  tn>i>i>3.  SuUs&iucutly  .Mr.  CoWa  was 
iuvalided  home,  and  arrived  at  Southampton  on  Tuesday  last,  when 
the  deraonatratiou  leferred  to  took  plac«u  and  a  crowd  gathered  at 
the  railway  atetion  to  welcome  him  with  afon  arni%  and  to  con- 


gratulate Inni  upon  looking  remarkably  wdl  in  haaltli,  althoo^  atlU 
enffeiii^  from  a  poi^.  oed  hand. 
Iiai^— An  en  piiry  waa  held  hem  Ult  week  into  Um ^ppUaalton 

of  the  Council  to  borrow  £S,000  for  electric  lightini  illaDaiona. 
The  town  clerk  (Mr.  P.  Thomas)  said  tht  loxn  wonldw  employed 

for  e^tcu«ione  of  the  maini:  The  electricity  works  were  eompIete<l 
in  January  t.ft,  un  i  sanction  had  been  obtained  to  a  loan  of 
£l'i,21i;.  t  It  i'M,.j;i;  hiul  b»-.»ti  «xpen4«<l  up  to  the  present  time. 
Tiicrv  wtr..  i',7  r.ni-nuiiTii,  ri;prit.<<;nliii;.'  i»n  i-<iuiv«lent  of  3,7(30  8  c.p. 
lamps  connected,  but  there  wa^  no  puhtic  ligUUog  at  pietenL  TIm 
aiplioailionwni  
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lAght  Eailwaya.— Tin-  B  ^  ini       TmJ.j  bav-,  aftfi  modilV-.'iti  t-,  I 
coofinned  tb«  Bourne  Valley  and  tU«>  l^i^opn  Wallham  l^ight 
Bailmy  Onlere. 

{nqnin-  w«a  btU  laat  miik  into  tlie  a|>plicatian  at  Um  Usnelly 
and  DMriet  Klitctxic  Lighting  and  Traction  Ca  for  an  order  to 
COBlllDCt  l%lit  (electric)  niilwm.  It  was  explained  that  the  exUt- 
Inig  tntmway  bad  not  lje«u  very  successful  because  it  ierve  1  only  u 
V«ty  limited  potliou  of  the  district.  Artan(;<nicnts  bad  hci  a  m.^dc 
Iraniirrrrin.'  tln>  t-r,mw^»v  to  the  pr  ■■riDli.'r;'.    TI).>  nniio  r\i-' 

ii)^  l^n.- uijiiM  bi:  ^U.-[c  i  -.1,  ■Ml.  '['lie  -v-tctn  lif  UAtt.i.ti 

uimld  U-  ilic  rivi  tiif.i  l  t.-nll^;,,  .uhJ  ilia  t,ij»l. of  coaslruction  JW-'V-**'- 
Til.- I  ^liin  iu  I  piutit  (L  i.iWii)  vriiuld  be  ampit!  to  jiay  a  »ubgiai)lial 
dividend  uu  the  capiui  oi  the  conipany  (i:M),O0(i].  All  '.bu  local 
•ntboritie-i  on  tlie  Imc  of  route  approved  of  tb«  ««b«ine.  Alter 
bearing  evidence,  the  chairman  (Mr.  U.  A.  IL  Fil/gecald)aaDOttn«Ml 
(bat  tM  Oummiuioners  were  of  opinion  that  the  (ebCBM  wa»  a  very 
MtiiGictory  one,  and  they  would  rerommeDd  tliegrutiagof  an  order. 

The  Light  lUilway  Commiiuionera  decline  to  depart  from  their 
fomi  of  Light  Itailway  Orders  bo  as  to  apply  the  provtiiions  of  the 
'J'raiiiwiivs  Act  to  the  (ir  .<j".(i=c;nij;>t  y.iilwfiya  in  WuivtH't'r.  ftraft 
clai>p-a  mil*  :^lyiii^  llic  |iriii:  i(i.il  proviti  Tii  of  ;lit'  a;;ri{fiuc-iil  with 
the  Council  and  oi  tin-  1  r,llllS^■;1_^  n  Ai:l  .md  I  'rjtr  are  tu  Ije  r  iil;mitt<'-| 
to  the  CominissioDCm,  ^a  l  tl,o  Uiiinw.iy  cumpiiny  wi^h  to  ol  lai:i  the 
order  in  that  form  or  in  uUhilnw  liicir  application  and  uUtain 
parliamentary  po^^  er'<. 

The  adjoumtd  inquiry  into  the  a^ppUution  of  the  Ssranw*  ('or- 
MMtkn  to  Mo«tr(ict  Ught  •tcetnt  nilwayt  in  Um  S«aii«ca 
flhtriet  WW  remiiMd  in  London  on  Monday,  and  after  Iwnring 
farther  etidence,  the  .icheme  waj  Mjirtinnt'tl. 

Linorick. — In  view  of  the  pa»iUQU  in  which  th&  Cuuocii  bnd 
Ihemselvea  in  regard  to  cUctno  lifjliling  nuttera,  a  depntiition  last 
Week  waited  uiKiu  Ibc  Hun.  T.  IL  Pclbaiu,  of  tite  Board  of  Trailc, 
«1m  waa  in  Idmrick  on  ofHciilbminaii^in  order  to  obtain  an  aztcn- 
aiOB  of  IIOM  tor  complying  with  tlw  Mnia  of  the  proriaional  order. 
Mr.  FtlhUB  mg8«M':<l  t^mt  a  eompany  should  bu  induced  Lo  light 
ft«  town,  Mtd  Uir  iiiayur  said  bo  was  aware  that  a  company  was 
prepawd  to  cnifv  m,  I»y  down  the  plant  and  liKbl  the  city  for  two  or 
three  y-iir^,  and  ihi  ii  hand  the  undertakiog  over  to  the  Corpomtion 
on  c<>ttain  eoiidiiion.o.  A  dnputaeion  fau  alto  been  apiioinlod  to 
approach  the  l/>cal  <<.iv(>niii)i'iit  I'KNudl  in  mint  In  get  tfMni  tu 
tifCODtider  theirdccision  an  to  a  loan. 

UtMVOoI.— An  inquiry  wiu  hel  l  here  on  Tueivlsy  into  the 
application  of  the  Coiiocil  lo  borrow  £\iji(k)  for  tt^clmical  inntnic- 
lion.  Councillor  W.  Uiilton,  chairman  of  the  Technical  Instruction 
ccvmmitlef  I  «aid  ttir  rhief  items  of  expenditure  were  lighting  and  elcc- 
tiical  ii  '  vy,  al.  iiu  £j!,t<0;  mechanical  and  electrical  engineering 
l«Ultal^^I^^.-^,  i,~,0>i)  ;  ti|uipment  tf  other  tra'les,  over  £'1,500  ;  and 
special  Bppirolu«  and  filtiugi'.  <>vrr  £^yfi<«\  He  hopLMl  a  long  iKTiod 
lor  rc|wi}  nicnl  would  Ik;  grautej,  my  S'l  years,  Which  would  iuvulve 
lalf  i'l,iK>l  pur  nnnuiii.  Rvidcnoa  WM  alao  icifstt  bf  Mr.  A.  r>. 
Holine*,  city  tieciricil  engineer;  Mr.  Willkm  Htwttt,  director  of 
Icchnicil  inxtrucli  II  :  .^i^'i  Mr,  E.  K.  Moimtflelil,  nrflii:.  1 1 

London  Oottnty  Council. —At  T<i«^:la}'s  miMtiag  it  wai  staled 
that  the  Fire  Brigade  cLuai  iiUi-.-     .  i.  i  listing  the  silbjMt of  mpp'. ^ 
ingdeetric  motors  to  Hrc  cu^iiic>»  in  Lieu  i(  bursaa. 

WhntbntiiMtiiM  MDUB  Wore  thcCknnsU  n»  In  IbmntUdity  of 
Um  OMmdh  aetlon  la  nmtiing  ^d.  onniboita  in  oonnaetiaa  with  its 
tntttways,  ^Ir.  Beachcroft  will  p'ropoM:  that,  instead  of  parliamentary 
povcis  being  suti^lit,  nrg.'itiutioDS  nhoutd  be  entererl  into  with  the 
.  ownm^f  exiitiQglinaof  omniboMBloUlMafer  thtCouaeil'abuses 
ni  Ihn  prntnt  fwK 

lllMbMltls>— Tho  anecial  eonmittn  nvpoiniea  lost  week  to 
iniinin  into  fhc  ebatKOi  bRMght  againat  Ala.  Lloyd  UlgnnbottAm 
liJP  Me.  8.  Notbntjr  Williams  (sot  out  in  abaU^t  in  our  last  issoe, 
W  nnd  6>),  pWMntt'l  their  report  to  the  CouQcil  on  ^londay. 
e  coriimiltee  reportod  that  lluy  met  imniediitely  after  the  cloie 
of  tite  Council  mtcting  lA<t  week,  and  instiuctcd  the  ollicials  of  the 
Uaa  and  Electricity  di'portmtnts  to  be  in  nttindnnr?,  with  all  books 
.  and  document'*.  Notic«  wai  given  lo  AM.  Hi.;jfinbott/)m  and 
Mr.  Norbury  Willioiu*,  and  butli  wtt<:  j>re*ciil.  The  iiujuiry 
was  cuDimeuced  on  Thtin«Uy  Ul^i,  aud  wa^  continued  vntil  after 
ti  p.m.  on  tba  following  day.   'i'lie  report  prococdi< 

.Several  witneMs  attended  beiore  na  and  ha**  onswtred  ih?  riue!iti«>»:<  put 
by  the  tw>>  sfao*e-nMiied  gentlenea  (Aid.  Hi|ptiBbatt/<in  siul  Mr.  \VilUniD«} 
»n(1  .'ui  j..Uf»^  (inr!  ^v^rv  '»}>j>i»rtui»ity  hw  be«*ti  aHTfird^^f^  for  tlio  fuUi>t 
•  ijijii.nli  ir.  Il  .\.-r,i-i.'i;d,  vtiili  llii'enlirec  Hcciirr'Mi.  o  of  Mr.  \VilUi«m>, 
that  the  iac|uir7  uluiutd  l«  cuolioed  to  tbs  Hoson  iiuuibvmj  14  to  25  of 
Mr.  Willisnu'cJiarves.  (These  aivtbecfaar^S'lclailed  iaourabetrsft  aiiovere- 
ferred  tp.  j  Sincn  titecondwioael  the  inquiry  ws  here  devoted  xewrat  huuii 
to  the  carvful  coDsideriktion  ot  tbeevideaoc  and  ststeuientJi  piicod  before  Ua 
by  Mr.  WilliwM  and  Aid.  Ui^^giabaUoa,aDd  sleo  uf  ibe  iiifunnalioii  obLsiiieil 
by  ourselves  by  mean*  of  documents  called  l-  r  nr  im  tii  'j<  f  ut  iy  i:^ 
during  the  imiuiry.  Having;  esaiiiined  into  tlir  mrcu  ji<t.vnort<  r  i:in>-  .e  1 
with  itam  M  ireferrtog  MeMr*  S.  Z.  de  Kemnti,  Ltd.),  we  fiod  tli«t 
tkie  iteas  haa  w  baarinK  the  nUeat  of  «w  inqninr.  Il«n  16 
UBifthblMdiMmre  U^.Lul.}:  W«  btw  faMinMhto  Ihta  niaUar, 


and  ore  satisfied  thnt  Aid.  Hittginbottmn  is  not  intereatsd  in  Ml  wnya^y. 
Items  16,  17,  18,  and  19:  After  oonaidsnable  investigation  «•  And  titat 
neitber  the  aclioo  of  the  Uritlsh  EleotrieWoriu  <>t.  (Ltd.),  nor  of  Aid.  Hi;- 
glofaottum  as  its  chairman,  lias  been  mA  aa  to  give  rise  to  any  substantial 
cause  t  f  ■■f>fi?{>!aint.  One  teO'Tor  vtum  sent  in  by  thi§  «>m!tany  witltnut 
the  ko.:  ■*I-"l^'e  <st  Aid.  Higgiii'i 'oU-ji;!,  wlrj,  I'll  (ii.vcuvin  iiiK  it,  iDntrUL-tL-l 

tite  chief  enj^iueer  that  it  muat  not  be  cuntiderol,  but  it  does  not  appear 
that  this  inMruetJoa  waa  heard  by  the  tMaib«rse<  the  oaB>mUtee  present 
n«  the  acea%ldn.  Item  90  (purdiasa  of  aerap  aaatal  by  the  Wait 

Oorton  Foundry  C<>-,  Ltd.):  A«  the  wunpony'"  lender  wa*  the  hi([liesl, 
the  CVirponktinn  nuffered  no  lojii  by  Its  arvcptsnce,  »a<l  we  find  tint 
Aid.  lligginbott<im  reiiiicstfl  tlnf  it  tiiIk^k  Si*  -n-'hilrawn,  Iml  tba 
committee  inBisie>l  <jo  it^  loii-i;  iuofp''  I.  \l  i,  liiji-ii  ijottom  admitteil 
the  nndesirability  of  this  cuiui^uy  !iu^  iu  t';:a  lers  to  the  CVirpn 
ration.  Iloin  21  fBca!e  of  charge-'  for  •ut>]>ly  of  electric  power):  Tlii»  i» 
purely  a  queitiou  of  the  policy  of  the  Kle^tricity  committee  itself.  This 
w.Je  Wis  f-inl       il:''  ,:'iiri:tiitt«  on  the  reL-ommeU'Ulj"ii  uf  the  chief 

'  ll^;iili'rr,  Aud  i!i  wvy  Hiiuiliir  I  ■  Lhsl  &ilapted  in  a*ll:lt'  Ml''ier  l'n..'e  lOWn*. 
'l  iie  imputation  (list  Alil.  tligginbottum  wu  lostniinental  in  reducing  the 
priie  of  supply  for  m(>Uir<  in  order  t<>  nromote  Ida  own  builnail  iotereata 
we  find  to  be  ab«dut«ly  without  foundation.  Item  22  cranes  at  Corpora- 
tion giunrnrkn} :  \Vc  find  (hat,  riUmugli  Me«<r<.  Frank  Peam  k  Cijl  (Lul.) 
took  the  contracts  for  dofag  this  work,  tliey  >nj)>'ltt  in  some  cum  tlia 
wh"l?  snd  hi  nthT  portions  thercnf  fn  MM«r«.  Ulrifinhtltoin  and 

Maiiuii  V.  It^oi  i  raiifi  at  clectricitv  w.irli^  :  Wi' t  n  •  t'::-il  MsMr*. 
Uiggiubottoiii  and  Maauock  have  acted  and  arc  acting  as  suli  cnntrartois 
in  rafkitnea  to  tba  ■■anftwIiiM  and  Aiing  of  oanaa  in  oonnaetion  with 
Oie  aiaetrfiittf  woriH  nrche  Cwpmlioa. 

We  fhid  that  the  trauMOtiana  h«fe  haan  aa  CsMowa  rihn  aaninnta  of  tba 
aab'oontracts  Kiven  below  wttt  alaled  hy  AM,  Big^bnUoin  b  bia 
evidence  )>efare  u'  ■  • 

(<i)  ThiU  <m  Mar  h  14,  1892.  a  tender  was  arcepted  from  Mesir*. 
II.  and  J.  Klliii,  ftm  raiiUiig  to  £446,  for  work  for  the  Klectridly  depart- 
ment of  the  Corporation,  nod  tlut  Mesi-a.  Illgginbottom  vnl  .Maniwiek 
were  tub-contractors  in  thiK  cootrscl. 

(t/  That  on  Sept.  23,  1892.  %  U'lilrr  wcepW  fj^om  M?»«r«.  M  itlwr 
and  Plate  (Ltd.  ,  niiiauuiiog  Ij  fd-  w  irk  for  the  Elc-  trie:  y  lii  pnri  ■ 

meat  u(  the  Curpcmtion,  and  tbiit  Mossr*.  Iliggiobottaiu  and  Manootik 
were  eub-oontiaeiun  In  this  eootraal  lo  tba  aawant «(  OHX 

vi  That  on  Jan.  96, 1898,  a  ttndar  ma  aaeaplad  flnaa  Jlinn,  Tbow 
Parker  ( Luh),  omouniinK  \-3  £628,  forwocb  foT  Ibt  Kleetrldty  departo^ttt, 
and  Uiat  Mexsr<i.  Higgiobottam  and  MaMMdt  war«aiib.oanlnMtovabijiUi 

onntmct  to  the  smimTit  of  {^307. 

{d)  Tbat  oo  .lunc  i'.  Ifiiii,  a  tender  was  ocosptotl  from  Mi'«sr<.  Tliouits 
Peiker  (Ltd.>,amountiDg  tu  fLA^Sifo^wotk  fur  the  Electricity  dep^toienL, 
and  thai  Mm  H^gidNttoB  «nd  Maanoefc  wara  anb-eMtanolan  in  iMi 
eontraot  to  tba  ninount  of  <0$0l 

(i)  Tliat  ou  Feb.  14,  19(X),  a  t«n.h!r  wa«  aoi-eptet!  fmo)  M(~«r«.  I".  R. 
Jitekaiin  k  t'o.  il.td  ),  am'iuoting  to  £1,80H,  for  work  t  r  Kle.  uicity 
deparinisDt,  and  thai  Meunk  UigginDottoB  and  MauDuiii  are  tub-ooo- 
tnu^tora  in  this  contract  u  iha  amonnl  al  lCl,4Nl  [TMa coDUaet  il atill 
in  cjur**  of  cx«cutii>n. }  ' 

(/)  That  oo  M»r  lii,  19C0,  a  tender  was  occepteil  from  Maam.  tba 
llriti»h  .Schorkert  Klectria  Co.  UJ.'i.  amounting  to  £1,760^  lir  Writ  for 
the  Lloetricity  deptrtmeiit,  oiui  that  Meura.  Higginbattan  awl  llMUmb 
are  sub-contractors  iu  tliin  ouatract  to  Ibo  aaaunt  «i  £IJS8L  tThb 
contract  in  still  iuooumeitf  nxnculioo.! 

fn  voneluaion,  ne  arc  o(  opinion  tbM  the  action  of  Aid.  HiggMattoni 
with  resiiect  lo  these  sub-cmitnote,  aa  Will  aa  to  tbol*  miirMd  In  In 
!  •  HI  22,  ha«1>(!eaaU0fatboriBuraper,andanGba«tlM«eiinlttae  aannat 
]  ii^-.ify,  IxitIok  regnid  to  bia  iKNMiea  vpm  tin  RIaalrieitf  oonunMlM  and 
the  <>as  committee. 

The  report  L?  ^ieneJ  by  the  Lord  Mayor  (Mr.  Tho.i.  Briggs),  wbn 
was  chairman,  and  th«  >ix  other  mcm?»M  of  the  committer. 

At  the  commencement  ofthi-  pr. f  tihugs  at  the  meeting  uf  the 
Citv  Council  on  Nfoodsy  the  Loru  Mayor  annoimcad  thai  Aid.  11  i^- 
sinbattom  had  lent  in  bii  teaignation  •«  alderman  and  Lora 
Mayor  elect,  and  bad  ]iaid  the  cnttomory  ftna  of  £60.  He  had, 
in  fact,  retired  altogether  from  MandMllor  dvie  life.  There- 
upon a  reioliitinn  was  pa^ued  declaring  tbat  ttw  oBoe  Of  u1  1  r.iriu 
theretofore  held  by  Mr-  Iligginbotlom  was  vacant.  The  Lard 
Mayor  tnovid  that  the  »])ecial  committee's  report  wt  out  nbovc 
be  approved.  Mr.  ''fii'.tTi  ?aM  it  wmhl  u]i]«  :ir  fr  nn  tliP  .MTi~l'iding 
luragraph  of  Ihi-  n p.,:.:'  tli;i>  it  w  ould  K._'  ■\ni:r  Ii^mI  f  -my  mtiuV.i  r 
ol  the  Council  to  trade  with  ^  c  iiimil  1 1  .-  pru  .  i  lerl  he  WiU  not  n 
uiemlier  of  that  committee.  II  •  ,  i.-.n  -li-  1  ili  i:  th.-  woivjing  of  thiit 
para|!ra|di  ii«  amcuded.  The  w»idi  "iinving  r>>gani  t»<  bispa^ition 
upon  the  Klectricity  commitu-e  aud  the  Uaa  comuuttao"  were  not  inalu- 
.sive  enougk  He  inov<-<Iihst"MBinemb«rof  theCity  Ooiuncil"bandd«d. 
Mr.  VnndlMy  iBbntittod  that  tba  oommittan  were  ask>>d  to  report  in 
counaetioB  wilk  tbo  ehargri  brongbt  ia  connection  with  the  ^jm 
department  and  the  Electricity  dejiortiuent.  They  hod  examined 
into  tho:<«  charges  alon«,  and  their  report  hail  regard  only  to  tliosi* 
cbar^ei.  That  wo-i  why  the  refi-f^  nco  nio-io  was  simply  l*  'he  two 
committees.  Mr.  Boyle  (aid  all  tliu  ».«  sought  wa.1  ta  t  ^y  down 
clearly  and  as  a  precedent  that  it  was  not  legal  for  u  mcuiUer  >if 
the  Coimcil  to  trade  with  any  committco  of  the  Oooncil,  whether 
he  was  a  member  of  that  committee  or  noU  The  report 
would  e-Htablish  a  precodenU  They  wanted  to  daekan  tbat  it' 
woa  becausa  a  toon  was  a  member  of  the  Council  he  wM  jmbiiiiMi 
Sma  maiiag  damUr  or  iadiractly  wiili  the  Omiwa  or  «ilb  mj  of 
fl*  oBwimmoaa.  Aid.  Uniawwing  <iuitc  agreed  witb  Mc  M«b«t'a 
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Bmendment,  the  effect  of  whiuli  Was  that  tbt)'  Cou ItrinTi'd  Mr.  )I<^-' 
ginbottom  (ut  having  taken  »il\'ant«w<««)f  ks^  pfiiui  ii  ivi  a  mtiulnir  <>S 
the  Council,  «rii  um:  a«  «  iufml:<r  jrirti'  uUr  ci  :nmUt*e»  of  the 
CousciL  The  itm  ami  Klectii'  i;y  'niniitt<e«  wi  rr  uiridenM  ill  the 
affair.  Mr.  Vaudrer  lai-iil  n-j  nlii-ii  ti^iu  t )  •li-.'  iti-i-rliyn  of  the 
Word*  Miggcatcd.  The  I^!>1  paragraph  ol  the  conimiuc*'.*  report 
itMnfisM  tMda: — 

In  «aad«NiM,  v«  an  nf  oi>inw>n  (hat  (fa*  teliim  of  AM.  Riggtobetton 
Wi'.h  n!»p-cl  tn  thcM  »ub  ointT»c<«,  u  well  m  tbow  rrferrwl  to  in  itf-r^ 
Mol  22,  liu  bv«n  altogvthcT  improiwr,  Md  rucIi  m  the  commit  tea  cattm  ' 
jtutify,  having  regard  ti>  hi«  poaitioo  u]>oo  the  Elvctridt;  I'oiiiiuittgc,  tb« 
■  iaa  committw,  and  aa  a  member  of  tito  LotiDL-il. 

The  amendment  waa  unanimou<i1jr  adopted,  and  the  report  was  then 
ftpproved. 

Mnaicipkl  Telepiiony.— '1  be  Finance  c<namitt<.'«  of  Waal  llartle- 

aa  to  ohttiBtng  «  Ambm  to  (trablkh  •  inmiici|ial  tclephoM  eichange. 

The  llaillepool  Corporation  arc  also  considering  the  qtii'^tion  nf 
eitabliidiini;  a  iQunicipal  etchaoee 

A  apecial  sitting  ol  the  Hull  Tclcphono  cuuiniitt«i.-  held  on 
Friday  when  the  town  clerk  (Mr.  Ltvcmck)  rct>orted  that  he  had 
obtained  the  opinion  of  Mr.  Ai>qir"?i,  M  l  .  n  tlip  ('raiiciV* 

•ttrvemeDt  with  the  Nnliooal  Ti  :>p:i"ii<' i  n  .  ni  l  Mr.  A-.uiih  i\ k 
of  opinion  that  the  notice  given  totiw  N  itnuial  i  Jiii]i;iiiy  w  ih  j  '1 
and  valid  notice,  and  Urrninaled  the  ii/rn  ini  nt  nn  the  i  irjcm  n| 
•ix  monlLa  frum  the  service  thereof  (luniiMy,  Feb.  i}  ;  ihnl  lli>  .r 
piM  aBtf  ladiMnuiid  works  remain  whece  tliij  IM  mi  aulfcrauce 
<NM7«  O"^  tliat  tat  Mai])any  would  not,  in  llM  aVMIt  of  t1l«  K^^nt  of 
a  licence  to  the  Corporation,  be  entitled,  undi-r  the  Act  of  1  m;>9,  to 
the  continued  exerci««  of  their  nndvrgruimd  powers  diirinf;  the  l<  nii 
<vf  the  f'orporation'*  licence.  The  chiimiin  (Mr.  Hrowii)  moved  the 
followin;;  resolution  : 

That,  havipg  regard  la  ibe  repjrt  u(  Mr.  A.  It.  B^nni  tt  ami 
mslol  rost  of  eatablitbtDK  aud  wurkiog  a  muiiicijnl  li-lpplu  r.i- "S^tf"!]  in 
tli«  Hull  telepboDe  area,  and  la  new  ul  ilia  liigh  clwu-^ui  u  .o  um.!..  klJ 
Ihp  xTTi  ca  reiMlered  by  tbe  Xatleaat  OoiDpaiijr  within  luclt  sr<a,  llii* 
iMtDi<iitl(<'  is  of  opinion  that  It  is  dSslwMt  Ibt  O^riiurali^i  ahould  provide 
and  wcrk  t  *v»t«en  of  ;>ubnr  t.-leph^'ne  oumiMniMUMtor  HvU  a«4^i"iU' 

>ag  ditui' t.  »n4  iiikt  n|ij>iir,kiii  „  to  th*  P«ttnMl«r><lciNnl  fur 

the  necanary  ticeuce  ior  tbt  :  iir|-.ir. 

The  chairman  urged  that  wii  nn[  the  .,;n;lit.  -t  1  .ult  th;it  .1 

the  Corporation  took  the  nialu-r  up,  and  made  a  rcav>nable  charge, 
tliqr  wmH  be  able  to  bbIm  »  puAt  ootof  iha  totaphout  tnviet. 
Tb:t  RBnliitiini  ww  curried  wilti  «at  didoitiMl. 

Nsath  ~i,iH  week  th«  Cunttca  wanrinomlr  dwiM  to  itpplv 
for  a  proriHionai  order. 

Newcaatle  ^Saction  of  tho  lastitation  Th -  in-r  nv.nnd 
dinner  of  tbe  Ni^  «rc-i.Hle  Local  Ceutcu  ut  the  ioaliluUouul  £l^triCdu 
ElwiaMn  was  held  on  WedncMiar  evening,  at  the  Cbaiitv  HoUl, 
imder  the  priwidoncy  of  Mr.  A.  W.  Ucavisida.  Mr.  UeavisiJe,  in 
responte  to  a  umA  hf  FnC  John  FURT,  of  "Tha  NMNtatto  L«>eal 
Section, '  tfnv«  a»  {nt«reetlDg  Teriew  of  the  tlercloinMBt  of  mttten 

l.t..rtri-;i'       i-'L!  the  firfaM.t  reign. 

Newport  ^MoD.  I.  The  (.'ur^ioraiion  are  recommended  to  appro- 
ptiatoAMa  not  exceeding  i;i,O0O  for  «iiifl(  coiMitmna' ptamiscs 
on  the  acftf red  payment  system. 

OUoy.— Tbe  Coun.nl  h.ive  iiiitnn le  i  Mr.  <!.  Wilkinson,  bon>ngh 

elec'.Hcnl  l  OKineer  '.l    Ilnii  yite,  leJ  iirepare  an  electric  lighting 

■  I  1        1.1  -Win 

P&lgQtoa  Tlt«s  Cauudi  iave  itiMited  an  oM'er  from  Mr.  Paris 
Minsar  to  oMaUiab  electricitT  works  for  the  electric  lighting  of  the 
ccntnl  part  of  tbe  towa  and  to  give  tbe  Council  the  option  of  pur- 
chaaing  the  nadartakiag  on  caitun  cauditiaat^  Tka  Ughting  com- 
iiilttM  has  bam  iootnntid  to  diteoia  with  Mr.  Singn  Aa  details  ol 
the  schtni*. 

Paisley.— Allar  much  diicnssion,  l>uth  in  i-unimittue  and  in  full 
(Njoncil,  it  WM  r«eeiitly  decided  to  take  a  poll  on  thf  fjiiwlion  of 
tramway  construction.  The  result  has  ja.it  b«tn  declarvJ,  ^nd  of  the 
.%,«3H  voters  reoordiig  theii  votes  ifiii  were  in  TaToor  of  aHowing 
a  company  to  Widaitake  lha  watfc,  and  S/Rtt  fownad  a  imukipnl 
scheme, 


Palermo  (Sicily).— The  c nv 
tramways  to  OTerhcad  troU-v  ti  :i 


projects  for  the  laying  of  ad  litioiuU  eleitu  -  \:u 


11  of  the  prcieiit  hone  service  of 

ti  ;n  is  ne«riii4f  c<>ini>l#tiim,  and 


IK'  I".t  into 


exicutioD.  One  of  these  lines  rutu  from  La  Kocca  to  lluur»il«,  and 
will  pHMO  a  bandy  line  for  loarists  and  other  visitors  to  the  famous 
cathacbali  The  local  Inunway  company,  in  order  to  secure  the 
neetsaaiy  lawmiRBl  laaetuia  for  the  exUn^-ion  of  ito  lima,  oOned  a 
preniiiiM  of  £4(^300  to  tbe  Falenito  corporatioo,  but  tb«  desired 
concei  siotis  were  not  grantenl.  .\i  the  Arenella,  a  suburb,  an  cxtcn. 
•ive  range  of  workshops  has  been  eslablifbcd  by  a  local  firm  for  the 
construction  of  tmmrar^,  which,  it  is  .ftated,  li  ivf  prove !  in  every 
way  latisfactMiy.  Krum  tliepower-hoa'<e  of  tlie  i  i-nnwuy  c  nnpany  the 
Via  Mac({aeda,orie  uf  the  jinneipal  t  hormishfares  of  the  city,i*li^hl<<'t 
(lectrioally,  and  the  eompuny  h.V'.  aUo  u  lai^  ■mibar  of  pnvKte 
coMumen  connected  to  \V)  lighting  mains. 


Th»  fiicilitie<r  offsrei  by  the  (3eneral  Italisn  Elcciric.il  AppUstiies 
and  Tcitpbone  C  )  fir  iMtcn'lfof*  tb""  r»«  r.i  ilie  teV^HMn-  to  ships  in 
the  harbour,  pri-\ ni-.f  r. :  1  i;i  c  il  imi,',  li  iv/  bjen  yery 

little  utiliieiL  The  company  puts  any  vessel  anchoreil  in  the  port 
in  telephoak  caamttnicaiiau  with  lm  iban  far  elgbt  daya  lor  a  faa 
of  H>  tire. 

liijm  kOm  «f  altctrk  wires  and  cables  were  impoilad  inta 
Palerroo  from  eoaatries  outside  Italy  dorini;  the  year  IW9. 

Penzance  Mr.  J.  N.  Slioolbred  has  been  appointed  t  n- ilUng 
electrical  cii^iiierr  to  tbe  L'oniiciL  rarticular4  of  the  appaaiUutie 
were  givtn  in  our  i«ue  of  OcL  ifi. 

ftektitaf.— Tbe  Cooqcil  decided  en  Mondsy  to  autetun  tb* 
appUealioB  tit  oompeny  foe  a  pmvidiaBal  etdar. 

ItodtHlftOB.— Tbe  Ceruncil  are  ctmsiikfiaf  lha  pMctioability  of 

estaUishiDg  etectricitv  wr.rk«,  and  a  dcpofatioo  haf  l«eeD  sent  on  n 

'  ;v.t  ..!  ......      .-•.•!  .  V  .-■  hui;.  ri  m  rle.-fricity  station. 

ProvislooAl  Ordei  NoUcea.— The  Cannock  and  Friera  BeroeC 
District  Councils  giro  ofltdal  iiotiea  of  intanlko  to  apply  fiMr 

pruvii-ioDal  order*. 

Bathioiaaa  (DnblinV— <  m.;  l  j  the  m.  rcii^iriK'  demainl  t  :t  elei:- 
trj.:  urrfut  for  private  ligliliiig  lh«  Council  decnitni  on  VVednesdjiy 
to  nV'tiin  additional  plant  at  iin  estimated  cont  of  i;7,9(». 

Rhefiisld-  --Till-  .'eti.-r.it  ni'iiaj;>r  of  the  lr«mwiiy»  ..'IcjiirtTnent 
(Mr.  Fell;  and  luiy  ^nr\\-\ui  Mr.  U  ike)  have  been  iLi!tiu"'e.t  t.  ^ 
report  on  tbe  faciiiiic'.H  of  ibe  FtUilan  Market  a*  a  «eatr,il  tramway 
Ktatioo.  Power  is  to  be  oblainad  to  taka  mm  tba  whoto  of  niB 
Market  for  the  parpote. 

Ou  Wrluetday  tlie  Tramways  committee  presented  a  rc(>jrt  on  the 
progrcts  of  the  tramway  canvcrsion  works.  A  number  uf  route*  are 
inpnK8iaotoonv«nian,andtfaia  OowKilawiaaooMBaBdad  u>  put  a 
f  urtber  gnmp  of  nmKs  in  band  for  auailar  convaitton.  As  ooon  m 
certain  roatlwurk  U  eon^etadafoftber  group  will  be  proceeded  with. 

Tbe  Markets  cummittee  aM  eon^d«riii|j  the  <|<ic»Uoa  of  improved 
lighting  for  the  ntarkeis,  atul  the  chief  iMigineer  and  lom.i^r  of  the 
electric  lighting  drpmuienl  (Mr.  .S  K  Feiden)  recently  paid  i  vimI 
to  Leeds  tj  ioApeit  the  liHlittng  at  the  Lwd^  Market',  which  is 

I'  Cted  by  80  eoclo^  arc  Isuipi. 

Sboroditch  — Th."  ai-ount^  of  the  piM'  oli^.-tric  lighting  anl 
tvfusv  dcjtnio:or  underlikiir;  for  the  ymr  eiid«d  .\Urch  ib  have 
ju<t  been  issued,  The  total  expjnditure  on  nn  i  nin'  a-  ninf  wn* 
£l'»,-.'Hi,  and  til...  Ln  iner  i'2.'i,l!»i>,  leaving  a  g^.^^  j  r 'I'll  ..f  i'  .inl 
for  the  veir.  lha  balance  from  last  sccoun*  am  uiu.iUj, 
«  bith  liiiide  the  total  i,'ll,C<it>,  and  tin  h  bn.ii  n;  [.lu  d  n  fullows  ; 
—  i.'3,01U  for  intcTtSt  and  sinking  lumi  ia»talment,  £l,fiOJ*itha 


nuclenaof  areeerrelbwl,  £4,iil  to  relief  at  iata%£1^0Wi 
on  overdrawn  bank  balanee,  and  £69  iaeome  tax.  Tbcre  was  tbna 


a  net  pruiii  of  £1^600^  of  wbicli  I'l.OiO  bad  been  added  to  le 
fond,  anil  the  balanM  cairiad  f i.rwauL   The  numb«r  of  units ) 
rated  during  tba  year  aaMNinled  to  )LI30^191 ;  number  of  public  ase 
lamp*      ami  total  awiiaittai  aappiy  damandad  l,090bw, 

Shipley. —The  Council  have  oblilaad  aanctiOB  to  tbe  bacroiriagof 

i'SS.nOO  (or  eU'cling  electrieity  W3ik% 

SUptoo. — A  ctnvasA  has  been  made  hero  .  ti  tho  .•Icctric  ligbtin}{ 
([^uestion.  Out  of  S81  circolars  aent  out  00  atlirmative  and  96  aega- 
tive  rtpliee  waianotivni  AppUeatiositto  b»  niada  for  a  pntiiional 

Older. 

Stafford. —An  iiniu:rv  li.i.  1  .  en  lield  into  the  applitati. ni  ni  tin; 
Council  t<.  h.irr.iv,  iilo.oi./  lor  electric  ligliling  extennioiu^  llie 
town  clerk  (Mr.  M  F.  BIskiston)  supplied  particular!!  of  the  rateable 
ralue,  outstanding  loau»,  <fcc  The  works  were  cetablished  in 
a loautSaOflOO  bcii« obiaiao^, of  wbiah had  bat*  nguid. 
There  was  an  tnareann^  demand  for  electric  ennent  The  uanagar 
of  the  Clnx  and  Eiactrieitv  department  (Mr.  Pooley)  aaid  the  ootpnt 
had  incre*!>ed  enoraurasiy.  During  a  certain  period  lsj>t  year 
33,369  iioits  nvrc  ;,;enerated,  against  100,733  nnits  in  the  corre- 
sponding period  tlin  year— an  iii.:rea<e  of  over  203  per  cent.  t)ne 
customer  alone  w:n  no»-  practically  Inking  th-  wlnle  thin  oiitpii: 
last  ycir.  The  ])rc*cnt  application  wa'«  i;  l  i.ti'nrrly  l  i  luift  tlm 
demand,  as  £:i, SO)  wa4  roiuired  for  the  cxwu»ioi>  oS  miiuii.  Tuc 
pKiWnt  capicity  >>f  th«  WK>rk4  was  lOi^kw.,  and,  owing  to  the  dcm»ni, 
there  wus  very  little  reserve.  It  proposed  to  double  the  capacity 
of  tlie  wxrk-s  and  the  miin*  woald  M  extended  abmit  4,600  yards. 
The  late  nuoo^r  (Mr.  J.  f.  Bell)  and  tha  cbiiman  oi  the  Gas  and 
Klectrielty  aoiniaittae  (Ur>  C,  H.  Waigbt)  also  gave  avldanae.  Thcra 
wasnooppodtlea. 

Todmorden.— The  OwunO  bava  uoaainoiady  naolTad  to  obtaia 

a  provisional  order, 

Trowbridge  -  The  consulting  engineer  (Mr.  I).  Skviinsun)  lix-s 
yirpflcnt?"!  r.  jort  on  the  electric  lighting  ri^uesiioa.  Twoseheuic* 
are  ^u'  niitti  .i,  ttie  .im.tller  of  which  is  estimated  to  entail  a  capital 
expenditure  of  i:i;,0O9,  and  the  stixind  £28,uoa   A  special  meeUng 
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ka  ealled  to  dueon  fiba  mtttor  mi  ti»  qwidon  of  tppljiog 
tat  t  pmvlaioDtl  otder. 

XntnluffS  (Sonth  Africa\~The  Totm  Council  are  coti<i(lerini> 

an  tltctric  li^litin;,-  •:hLTue  estimated  to  co3t  from  £3,000  to  £i,i> 

UndarKTOiuid  Tramways  in  London. — Mr.  Iknn,  chairmau  ul 
tlia  Highway*  cummittee  of  thi!  Lmdon  Coanty  Council,  ia  reported 
to  liava  Mid,  in  a  rec«nt  interview,  that  the  idea  of  relievinK  the 


Cfowdcd  thflToaghfatat  of  London  br  intndndug  —dacalwat  tram- 
waya  haa  not  baan  loat  right  of,  and  ii,  in  tmet,  nudar  tlia  aooaidara- 


tioB  of  the  Highwayt  committee,  who  win  nrxM  to  tha  (MnuU  on 
thapn^eat  at  an  aarlf  date.   The  idcj  i>>  lu  i  l  p*.  thcieimdaMlNet 

tramwaya  in  all  main  thorui)|;hfare!  where  i<urfice  tramway*  are 
from  any  caoia  unworkable.    .Mr.  Iknii  a  rvpartcd  lu  luive  luiri 
niarily  diatntaicd  tha  notion  that  the  expanse  of  such  a  pr^'ji'd  in 
Loodon  might  prova  in  any  way  prohibitive. 

WUtMi.— A  aonnittaa  k  oaaaUatiog  llta  appUcatiaa  of  Edmund- 
tta't  Elacliiaity  Ooipamtiaa  Im  aonaiit  ts  aa  arfltraUwi  lur  a 
pravinonal  order. 

WaUiagtoa  (8«loi>).— Api'liculiuii  it  tu  U  niadebylli«  Diatriil 
OouiMnl  Air  a  prorinonal  order,  and  Mr.  T.  L.  MiUer  haa  been 
appdotod  commWri  dHlrfid  asfaian 

WIgia. — In  a  report  on  the  progreaj  of  the  electricity  snpply 
work*  the  electrical  and  tnmwara  engineer  (Mr.  n.  CqllinRs  Bishop) 
slatfR  that  there  are  Applications  in  fiand  for  an  c<]uivalent  of  over 
0,iKJ()  8  c-ji.  latup,  and  prouiiws  to  take  ab-nut  O.iXK)  additionaL 
Mr.  Hi.-liiiji  f<t«t<-»  tli»t  tliese  do  not  in  any  way  touch  the  lArge 
number  nf  sunill  i:  jumuiu-r?  who  will  apply  for  current  when  the 
date  of  opening  the  works  has  Ixrcn  tiii.~J,  and  in  addition  tin- 
Conncil  will  have  to  provide  current  fur  ihi;  trumw.irp.  Con- 
aidering  tba  time  that  the  contncloii«  bad  taken  to  cumpleic 
thair  aantnata  he  thooiglit  it  aat  teo  aubr  ta  plMa  atdan  for 
tiM  next  iriatcT^  aatieinltd  KqitiNBanai  ana  taeommaadcd 
tiMt  oideis  be  fnaiadlatNyTlM**!  for  two  more  steam  rl  vDntnui  of 
atm  aane  capacity  aa  tlw  largar  aeta  now  on  order,  together  with  tlic 
neoeeaaiy  cables,  booatera,  awitehboanlf,  tteam  piptiiKi  Two  of 
the  booaten  were  required  at  nnce,  aj>  applications  naacome  in  from 
unexpected  districta.  making  it  nece.^^ftry  tu  'rArt  thi?«^  nt  the  enrli»t 
moment.  The  <:oel  wnnld  amount  in  iV-int  f  .'1,1  <i(  i,  uml  this  wa.s 
provided  for  in  hi-i  estimate  for  th«  £■^.'1,1  ■«)  that  the  CuiuiPil  hftd 
IMjwer  to  expend.  Mr.  Hi--hiip  liaa  hw-n  anthorise<i  tn  t.-iki^  all 
rti|iueiti:  stipi  to  secure  the  pruiii]it  coraplauim  of  cun tracts  in  band, 
and  to  cr  jjr  fur:lier  temporary  plant  if  neces.'uiry. 

Wolverhaxapton. — Mecars.  Alfred  Dickinson  &  Co.  havu  h<'er. 
appointed  coi.:mi1i  n^^  electric  tramway  engineers.  The  firrt  tvnu-  t.i 
be  coDJtractcd  ts  that  from  the  Upper  Ureen,  Tettenhall,  along  New- 
iwd.  iKaLightiivaaBniittee  are  making 
ordtr  to  ba  able  to  supply  carrent  for 


ntcnitoDB  of  ptant  Is 

tramwaT". 


Wreiham. — It  was  reported  at  the  Cooncil  meeting  la.'^t  wet-lv 
thU  aaa  «f  llw  aeaawHif  aMjaaaw  (Ma  W.  H.  Traatham)  had  beui 
iwlCk  tha  iMaBdBltaMcTnetMmCA in  regard 
f  oCeurreot  for  the  local  tcaaawaya.  Tha  total cxpen- 
)  alaetiicity  supply  wnrka  ta  data  it  ftt^m  lln  Ild. 

Wurtemberg  "  The  cement  wnrks  iit  I-tuiren,  on  tlie  Keckar 
have  recently  added  calcium  carhide  to  their  produeta.  The  rirer 
Howe  paat  the  worki,  and  about  a,000  h.p.  of  water  power  is  utilised 
In  the  mannfaetnw  m  ctment  and  carbide  and  in  the  ttansmisdon  of 
•laetfia  enmnl  Ibr  Unhtiwg  aid  power  to  the  neighlwBtiBg  town  of 
UaillMiini. 

In  January,  irK)0,  current  was  anpplied  by  the  Cknltgan  Electric 
Works  to  3(vi'.'!  iucandescenta  and  ftOO  area.  The  genemting 
machinery  at  jiremnt  iniitalled  reprfupiits  4,340  n  r.  and  it  tteam- 
drii'cn.  It  i.^  now  propjo-i-il  tu  .ij:  i,'a."e  the  plant  by  4i  lOkw.  and 
to  utilije  the  w.itcr  puner  at  .Miirlwcli.  The  Stuttgart  Ojin|iany 
suppliei-  current  f<ir  the  oveshead  tramways.  These  tramway's 
consist  of  20  miles  of  track.  Wurtemberg  possesses  in  all  40 
akctritdty  works. 

Telephone  development  in  Wurtemberg  is  pr.-^ressing  rapidly. 
Withapopnlation  oi  S.086,000  tlie  number  of  tnOiicriben  in  li^S 
was  0,832  and  ia  1890  8,Ilfi.  In  Stuttgart  alone,  with  a  population 
of  160,000^  tha  number  of  subaeribera  in  IhdO  was  4,;i<k<,  com- 
paring with  tmdar  4,000  in  189B.  The  annu.^l  Bulr<<tiption  ia 
£.'>  fur  crtmtnuiiication  within  the  town  limits.  Boynnd  tht-se  limits 
charges  varying  from  Jd.  tu  have  been  arrangid.  Tfie  charge 
of  ^d.  is  for  couimuuiculi m  with  the  suburbs,  and  the  si  ^le  rises  to 
l^d.  for  10  niile-ibejouil  llie  town  limit,  2jd.  for  X^  iiii].  ^,  ilil.  aUjve 
33  miles.  For  trunk-line  cummuiii<:.ation  the  foUowiog  scale  il  pro- 
vided :  16  miles  Sid.,  .'!3  mihs  'M  ,  68  l^aa  9L,m  milca  It- 
6C>9  miles  1».  6d.,  beyond  6tili  miles  ie. 

An  attt  inpt  haa  been  mda  to iBliadna  into  iHtnttgart.  for  general 
ttoeet  jvuseDger  tratlic,  a  — Wr  flf  notor  ears,  ga«  ana  oU-driven, 
but  owing  to  tlw  kem  coaapatitioa  of  tlie  dactne  tma  and  the 
uneven  chanwter  of  the  diitriet  myUttk  pngnaa  ia  Mag  made 
withmtMrMMk 


nSW  BOOKS  AND  BDZTIONB. 
Tfu/oUawing  Wsw  JbetiandltfiMwH  Bank  stofasdrfHa  As* 
^  dirtH  fnm  (Ac  iWBriUiy  tt/km,  I,  M  mi  t,  adUBwf  timt, 

"Tn»  .\in  or  Ki.n-riint,tT:n  .HKrA«ATI0»  or  Mrraw."— A  sKx.nd  •.■Amu 
iii  l>r.  Uure's  book  is  now  ready,  pfice  10a.  6d.,  post  free.  Tlte  autbur 
treats  fultjr  both  the  thtunilksal  iinuc'i|>lefl  of  the  art  of  eleotroljrtio  sapMi^ 
tion'of  nelals  and  the  maotical  rul™  and  dntuUnf  lechnioal  appIicatiM 
on  a  eonuiMrcia]  scada  Th«wurk  is  adivpt.«l  to  thn  lur  of  the  m.'uinfnctarer 
as  wan  as  tha  ><tadeQt. 

"BmBOKAOinmo  Toaon."— By  OUvar  Hsevlsids.  TtL  I.,  Us.  6d. 
rw.  //..  las.  U. 

"EiatrntictL  Ttsme  roa  TVLniAni  Xmiiiinaa."— By  J.  CHea 

Yuiinir,  M  I  K  K.    Tlio  nf  tlie  bri.ik  aims  at  furnishing  n  fnllfr  trnat- 

l:ie[it  iif  '.tie  hLiN^'j'jt.,  triin-  *.hr.  .^Ltiiijikiirit  '.A  tint  Tnl«t{Tn|]b  Kn^fioiKT,  tlian 
il  tiaa  kiUiKFto  roueivod,  wbikt  it  enueavoura  to  facilitate  a  thonmsb  aani' 

CiahaifinB  at  jhiajhaaiy >{  tasMngjy  awBij  to  alauliioal  linaa  in  g»n 
Dsmy  8to,  faHy  illusUited.  IOil  M.,  piirt  fine. 

"  WiaiLBiB  Tn.caR.iPRT :  Sta<«.«LLi!(a  ACBoas  Sfaci  without  Wntta 
BrELScrrHlo  Waves."  AKeviawof  ttu>  Work  uf  Hortz  and  bis  Soooessors. — 
By  Dr.  O.  J.  LodgSb  with  a  brge  a  am  bar  at  illastratiaai^  bringing 
thi4  latflst  Miplioatien  nl  ato>lii«»l  seiaaee  qoito  up  to  data.  Haw  and 
Knlarged  Bdithm,  to,  neM.  JTow  nadg. 

"KutoraiO  Lame  ASf  K-K-rtno  Lir,HTiNa,"  by  Prol.  J.  A.  Tlmiiinf, 
M.A.,  D.8ou,  F.R.S.,  Is  h^m  i^Mii.' 1y  U>iir>  t,  uid  full  of  oHpnal  illusiiar 
tions,  deaigus,  iaitials,  Va.    Sex  and  Ck/nptr  Kdilion,  Ss.,  poHt  fren, 

"  Elki-Tsiical  Ks  ji.vKKiuya  Fhukvlv,"  a  pocket  book,  by  Ha«m.  W. 
Ooipel  and  H.  M.  KUinjur ;  prius  To.  I>d.  ;  by  \»at,  7s.  9d. ;  abroad.  8s. 
IfttB  Xdititm  nearlf  ready. 

"  BiBLiooR-VPHT  or  X-Rat  f.iTKKATrKi!  ANr>  RiMKAwn."— A  vahiabls 
p<imiHat:nn_  Hfinn  »n  attempc  to  clM"ify  tli"  iiivvi  n-Utiiiz  U>  X-KlJ 
wurk,  ']  hi«  wr.rk  CMntains  a  quantity  of  ^r*ti.-TAl  a.  hi  11  aw  -|ihh_  u-v1  ia|ofma> 
tion  bnsring  v,fja  thn  wluki  suli  «■[  ul  eltM;trii.-»l  di^cliurgo  nwuugh. 
Edited  by  C.  K.  S.  PhiUiiH.    PriL^: i>  »t  iro..>. 

"Tut  MANcrACTvat  or  Electiuo  Lioict  Cabbons."  — A  Praciti«I 
Guide  to  the  eMtabUnhuieut  <•(  a  Cirijitn  Minufactorr.  Fully  iUiutratn], 
price  In  till.  ;  p'«t  frM,  \s.  'Jd.  In  ll>i>  work  tlui  aatnnr  ({iTm  useful  hint* 
aa  to  ihe  mannlaoture  of  olaotrio  light  sHboaa.  inuladiag  the  pfanentioa 

istuaata  af  ecet  of  toe  plant  laqoned. 

"LooAinATioir  or  FArLxs  iw  ELaomra  Liom  Manm."— By  F.  O. 
Raphael.  Pnoo  S«..  jwtit  fr«ie.  The  book  deals  with  the  important  eob^eot 
of  lonalising  faults  m  electiio  light  and  povrar  oabtasi  sad  the  VMiona 
methods  ot  iMBUrioB  tssting  aia  awe  eollaeted  and  itisnnsswl 

**Tsa  CatrraicAXT  or  trb  Bt4»mio  Otraaawr.  irw-um."— By  Dr.  X. 
A.  Fleming.   Priosi,  paper  ootsts,  la.  net,  post  fres  la.  >d.;  stroag  doth,  . 
s.  (i<i,,  post  froOb 

"  Tm  MAHnvaoTvu  ot  Oauom  roa  all  Buonioai  Pvaroset."— 
by  Franoii  JshL,  Ito.  8iL,  Mtfas.  This  is  a  pnMtiaal  handbook,  siving 
a  oomplet«  desoriptioB  of  uwait  of  makiair  cwbana  for  electric  ligiiting, 
1  alixrlruded,  dtc,  with  imr'irulHM  nf  ihv  s  -^rl-i:^  gas  gaaeiratoni  and  fvimaoee 
x-Mxl  iu  c&rbuuinitig.  Til"  i^'mtj^  aL" I  cv.'iitiiiiii  |jtartiuulani  of  the  t-ij^t,  ft4b 
of  nrvcitinir  and  wtirkin^  iiarUm  worku,  antl  plans  of  a  modiil  fiuLory. 

"Monra  Powxb  asd  Griaraa  roa  ELicrraiOAL  KlAOBntKBT." — By 
E.  Trt-iiihitt  Carter,  C.K.,  M.LK.E.  Prioo  ia«.  6d.,  i»w»  Irm.  fn  this 
C"mpn*ht'Tisi'.p  wr.-rk  sn  n'\'<iunt  ii  given  of  the  scientiHn  prini'ii.l''-i  sn'l 
tiMxliUn  iira.;.ii:i  :.n  tiiL'  mo  of  engines  for  dynamo  driving,  not  mily  U-r 
isolated  power  plants,  but  also  fcr  public  electric  lighting  aod  power 
stations.  The  various  fomu  of  gearing  lu  the  jiower  station  and  for  ewotrio 
oaotois  are  also  dealt  with  ;  and  the  buuk  contains,  in  addition,  muneroos 
tables  giving  exact  data  uf  the  equiinn«TUt  snd  workinj;  of  cJnctric  power 
•tationSL 

Tub  SrcDnrra'  Ovina  to  .St'UMAiti.\a  Caols  Txtrri.Mi."— a 


edition  of  thie  biigk,  l»  liamn.  H.  K.  C.  Fisber  and  J.  C.  If.  l>arby,  is 
now  ready,  price  8s.  net ;  ahroad.  G><.  3d.  This  work  is  intondi'<1  to  «erve  as 

a  f."n(,I(.  to  (t]*emt!jrs  ftlr»*a'ly  in  tlie  t.-Iti^riiph  Mt-r^I  -f.  unit  tn  '.^  who 

driiirti  I.:  t-n'.ir  ".li.tL  -.it V  M..'ta-  Tii^  Kf"*'-*'-  ^li^l'l"  L^>tr.>ir  i  -  i.  i  .k  Mi-i-r.  '.h*t 
tht'ir  r;it.ir*  mhI  Iir.'liiitiuntirn  mIuxM  |xv4.i  ('».rt.nn  uum;in*tiiiru  ni  eluv* 
trical  subjects.    The  txkik  in  v«iy  fully  illustratnd, 

•'Thi  I.vcaxdiscimt  luinr  Axn  rrs  MAKcrAortnta"— By  Qilb«r»  8.  . 
Ram.  Price  7s.  M.,  post  free.  The  principle*  underlying  the  maanfacttira 
the  tnuandeaoeDt  lamp  are  oarvfuUy  and  fully  Jialt  witti  in  this  rolume. 

"UAOjrcno  Ixnironoii  is  Iios  aitd  otru  Mstals."— By  Piof.  J.  A. 
EwinR.  PricelOs.ed.net.  Vem  Xdilimf  Third  J  mom  rmdp, 

"Etarraio  Monvi  Powan,"  by  Albirni  T.  Smell,  oontaina,  the 
lftt»*.t  infnriMiti'  n  rfwi--^  t^nir  .npT.li'- if i .^n  of  rl.^Tr'  ■  '-nenj  to  nuniBS 
sii'i  jfru'Tii'  p.'A'i-r  ti.ii.^'ii'--i"ii  1  -.  Ill  -.0;  :i  ti.i  uuuwc  haa  had 
uiwih  exinrivoecu   Priue  lOa.  tid.,  puil  (nw ;  abtxjad,  lis. 

"  Ki.BPrBO-aniaRBr.*-«lr  Da,  O.  Oaea.  IklM  Uttta.  IMaaai^ 

pasttrsai   


TRADE  NOTES  AND  NOTICESs 


[Xotuttfor  itutrtion  undtr  Uu  aboee  ktading  mtui  micA  the  i>fict  isel 
ialv  OuimfitU  fMt  nwaday  narmaM,  JVaw  OalaltgMit,  Pnet  Litit, 
'  '  "       "  dtottiilsam(aaiqrfolha«Hls.] 


TENDEB8  INVITED. 
SSortdiiek  (I/indoii)  \'.-atry  inc  ite  tetiiU-rs  for  steitm  feed,  bloW^oif 
and  drain  pipes,  feed-punip  and  water  storage  tank  and  tun  'ry  ' 
iitm  work  ;  two  alawrapaad  OatUaa  a■gine^  direct-connected  eanant 
genenttorB  (ouitoal  auot  MOlMr.  aaeh  aet),  condeoaing  appaiatotb  ■ 
and  lunoij  iron  work.  Spadlntiena  may  be  gbtwuad  after 
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29th  inrt.  at  the  offices  of  the  Ve«trjV  electrical  enRineer  (Mr.  (' 
Nfwton  Rnwll"!,  Ci'TnnetKtreet,  IIoxtoT!,  N,,  sod  »(>««ilic*UoB*  nmy 
nls.j  be  in-ptcled.  but  n  .t  nbtiiiifl.st  the  Ui.'  consulting 

electrical  Lrigini:er<  (Mraire.  Rincaui,  W«H«r  »n<i  Manvillc', 
29,  Gn  at  i  ort;<-  irei  t,  We«tinini>tcr.  Tender*  must  be  f()n«»r<i»i 
to  Dr.  11.  Mansbeld  Hubinaon,  Xettty  clerk  onJ  solicitor,  Towu  Uall, 
OM-<liM(t  B.a,  Man  iimb,  Not.  M.  Aa  mifvlSmmUl  ooBttiM 
liiifhir]MilieiiIanL 

Th«ditMl«n  of  the  Midland RmSbmgOt^  iayiU:  umlen  forviriofu 
■tatcij,  including  tel<^ph  iutminnila,  «tAy  ro<l«.  bolt*,  fte. 
(Kalvanianl),  t«lp|tMpb  Uid  aignal  wire,  oantint'*,  hnvm  r«igine 
fltlinga,  opper  ami  blHt  IdlMa,  fug  •ij^'oalii,  &c.  Fui  ms  of  bemivr 
frou  &lr.  U.  Monall,  itoiM  nmiiBtaiidtiU,  awl  UndMa  ^ddRawd 
Ueneial  Stores  oommittw,  MMim  Itailmr  Cot,  Dariqr)  nnit  b*  is 
bf  9  a.m.  Not.  la 

ffymtaiUi'Wp9H'Tfn4  New  Tramways  commtttM  inTito  teader*  for 
arc  laniM  aDtl  acc«»^jrica.  Teoderi  (addrrsmrd  to  (xiiiiiiiittee''  mnjl  be 
left  at  the  office  of  the  tuwn  clerk  (Mr.  Hill  M<>tum'>,  Town  Hall,  by 
Sltt  in»t.  An  n<)v»Tl!»pninnt  i;ri>it.*jn»  addition.il  particular?,  and 
cMii>utii.:vH  fif  i  i.iitni  r,  ,\:r  .  may  l  ,?  olilAiQed  from  the  coniultinj^ 
engineer,  Mr.CharliMi  Hopkiu>K>ii  i .VleiunL  llojikinflonii  and  Taibi'it", S9, 
Pnneeaa-slreet,  M.incheiter,  and  26,  Victona-stroct,  London,  .S.W. 

Sttoca^  on-Tfu  New  Tramways  conimittce  also  iuvite  texidera 
fbciirctawvctUM^tdtiiboiM  and  pilot  wiroa.  SotdBaaliaBt^iiiBT 
In  oMtinM  from  the  eonniltin^  engineer,  Mr.  Cfiartaa  BapkinMni 
(Mesiire.  Hopkinioaa  &  Talbot),  26,  Victoria Ktrcet,  London,  .S.W., 
or  S9,  Princesa-rtrect,  Manclmtcr.  An  »dverti<«ment  coouin« 
further  particular*,  and  tender*  (a<ldfeilli  to  OOBinitUc)  niMt  bt 
left  at  ttie  officen  of  the  town  clerk  (Mr.  HiU  Uotam),  Tama  Hall, 
Newcastle- 0)1 -Tyne,  by  -2li>t  ioat. 

Ktndal  Corporation  invite  tenders  fur  the  supply  and  erectiun  of 
flect-rieilv  generatiojE  plant,  Ai<-,  pnr.i -ul-if  i  of  which  are  set  out  in 
an  .vlvertifi-im-ut.  Sjj.  -  ilic  ilitni-^  may  U'  oi.t.iuied  Ir'iin  the  town 
cleric  I  Mr.  .)iikn  Boiton),  aud  ii|«cUii:.atiuUi>  uaii  drawing*  may  lie 
insp«  ot«<i  ;it  ih«  office!  ui  the  connilting  engineer*  (Mei»r«.  Hand- 
ct>CK  und  |itl  '»i,  1,  Viclnrin-iitH'et,  I/>n<fon,  S.W.  Tend«r»  must 
lie  di  livert'il  il  ".iLr  Inwii  ■  Irrt  <  ■■'li-?  by  I>ec.  8. 

VatJixi  CoqHii  al»i>ij  iwiuiie  tttij«i«f*  for  a  TJkw.motorgrueratorand 
Tudor  storage  battery,  leai).<^ovei<'d  cableia  ami  a  SO-ton  trareUing 
crane,  SiieciGcatioM  may  be  obtainei  after  12ih  iD<.t.  from  the 
cngpnarr  (Hn  AtOm  EUb),  OM  FMt  OffeoJwildiiip.  Tandm 
nnat-  be  ddiTaicd  to  (ha  town  derfc  (Ut.  3.  L.  tlThaallay)  btfere 
S(Blh  iott.    An  adrertisrnient  givve  further  particnlart. 

Gmntcich  Uuafdiana  require  tenders  for  an  electric  lighting 

adllMliona 

Gtaenwicii, 

ftBu,  Mm  iHA  bat  An  adwiliatmam  gHraa  fBKliar  portiaalan. 

Prislel  Kliitrioil coniinillc<-  inTilo  tenders  for  an  elei'lrie  tHivellin); 
crane  and  condcneiiig  plant.  Further  particular*  are  yiTen  in  an 
ailverti(«manl,  and  »[>«i:ificatiuiiainay  lia  oblainad  from  tlio  cil; ckc- 
irical  engineer  (Mr.  H.  Fataday  PmcIoi),  to  whom  tfdtdeia nntt  ba 

delivered  by  noon  of  22nd  iu«t. 

It'ttt  Itromvii  K  Cnj ,mtMinn  invite  ImJers  for  wiring  niaterial.i, 
motors  and  labour  in  wiiinr  for  piwrr  in-itallationii.  An  adrertiae- 
nient  givea  further  particul.^r-'.  an  i  ;.tcilicjiti»n>  may  be  obtained 
at  the  office  of  (he  cr>n^uluii^  eugintcr  {Mr.  Robert  C.  titaia). elec' 
tricity  Works,  Blackpool.  Terulers  to  town  clerk  (Mr.  AUiMd 
Caddick),  Town  Hall,  Weitt  Broiuwich,  by  17th  inst. 
Tenders  are  invited  for  the  «tipply  of  lead-eoTered,  concentri'- 


cable,  cast-iron  cooduit  and  wat«rtigut  junction  boscafor  the  l^iHtrict 
Aayluni,  Mullimaar  (Iiali]Mi>  Tudan  to  tho  ji 
Management,  beJbraDac.  1, 


>  joill* 


lifi/atl  and  Electric  eommlltca  iBTita  tauden  for  ataam  pipes, 
Muapa,  &c,  condensing  plaa^  boUart,  uccbanksl  stoker*  and  suifcr- 
Imttta,aiu«iMl  aak'caaTeyiiii  plaatt  and  awilehboaid  aKtainiona. 
Tandos  to  tows  dark  by  boob  nor.  n 

The  joint  committee  of  the  Metropolilav  aid  Matnpdlilia  Dis- 
trict Itailwar  Conipaniea  rLondooj  iavito  tondaia  for  tM  tlaatriMl 
«q[t>ipment  of  the  Inner  t  'ircle  Roiin  ay.    Tenders  by  l)rc  1. 

London  County  Council  invite  tenders  far  the  sapply  of  about  150 
aic  lamps  for  tba  alactric  lighting  of  Victoria  Embankment  and 
We»tmitister  Bridge   Tetidcn  by  Nov.  la 

stodtfnrt  Tramway.i  conitniiiaa  inrita  tandaia  for  overhead  aqnip- 
nient  and  rail  bonds,  steel  raila,  llih  flitlih  Ae  ,  kfiog  {■"''■■■■''■■^ 
my.    Tenders  by  Mth  ia«t. 

Tendtrj  are  innteil  for  the  supply  and  erection  of  electricitT 
gpneratins  plantak  Ilarteifh.  Tender^  to  Messrs  Bennett  and  Wani- 
'ihoma^  11-11^  Tictoria-bnildinga,  Mnnche^ter,  by  noOD  of  ITlh  inst. 

Salferd  Mnemn  aad  Libcaiiaa  eopunittae  re<]uire  tenders  for 
electric  ligktillgBt  IrlamalmBdktnallbNtqr*    Tenders  by  lath  insL 

HaU»d  Tmmmm  aaamiittaa  taqidn  taiidaia  far  aeaetiaa  an 
•la«Weaw4kv«;airiirarkBbap»  KiitoabyMthliiiik 


'  ''irj.'i;f.  7,1, '  !  '  mv:te  t.iiiib  rn  for  stores  for  inclu<l- 

iiig  t<!ieg;rapb  m»teriai»,  ii.-' rii:i i'Tii ',  wii. ,  kr.  Tenders  secretary, 
Central  .Station,  Ltverp;>o!,  I  y  :VKh  v.i-l. 

U'alkir  Council  reijuire  tcnden*  )■  i  du-i  Jc»trnrtor,  l>r>ilen^  Ac. 
Tenders  to  5,  St.  Nicholas-buildings  N  >  a  i 'tlv  on-Tyne,  by  Nuv.  IC 

Ilrilith  KU-rtrir  I'ltnt  Co.  {Ud.},  Id,  W.itetloo atntt,  UhufCOir, 
require  lenders  for  the  erection  of  tbiairnew  works  at  Alloa,  N.B. 

rrini.  District  Cooucil  rcqpirc  tenders  for  wiring  preniit«a 
i  u  ilir  d<  :.'r:<;d  |>ayiB«Bt  syitani.  Tcndeii  to  clerk  by  noon  Nov.  1% 

Lmlrndtrrm  Oonontiaa  nM|uin  tandois  for  Ika  topply  of  cwbosus 
for  oaa  yaar  mw  Jan.  1 MXU  TaBdantotowa«laiil)j1}«e.t. 

nvDBBt  iwnnrao  amd  AooiPtBD. 

Bertnoudwy  (Londun)  W-^dry  liivc  coiuidcred  the  following 
tender* : — 

Contmel  ffo,S.—  Slmm  I'ipinj,  Fml  /'umpi,  Wiitrr  Tani;  .('. 

Juhn  S|>ciMrtUd.\,  (-1"  '  lUWwk  aiiil  Wilonx  £3,433  0 

crpled)  £2.672  10    (."rompUiii  A  I  o   3,292  O 

Ib.pkins  ft  8<ia«  ...........    bhli   0    Aiton  A  <_'n   SjOOS  O 

Allry  sdJ  Madellso          4,500  0  ,  Tfaoi.  lluw.kn  *  Suos ...  COW  10 

( 'aniraot  AsL  U.—'Tm  tlifiht.  Slmm  Itpmmtt,  aid  M»  IStim.  »*,  BoMUr 
n»d  Bahtnrrr, 


0  0 

0  0 


4,992  10  0 


Tti:tiiir-i  Imamirfca  (  ''■ 
Willftii«ea||in»'  m- 

cn-ud)  £i334 

liitlu  ^lleavell  <!nKin«i 
li^tnv  Coiwtntctiua 
<X(IMUMan«iMei..  61,6a  10  0 

ntta  <<ntta,    4,730  10  0 

I)itt^>  Witliuio  eiiRin*!   6\,048  10  0 

IKlto  (ilitl-i   

Xwicena  Itrxj*.  k  Co. 
WilUns  engine) 

I)itl.>  :  .litln  .   

Wesliogli  ■uieO"  Wil 

l«n>  rosin'- 
llitt'i  I'.  I'i.s  "TiKine 
Ilitt  ,  :-  ,  M'T  a^,  1  y^t^nn 

tuu«MiKtn«^.   

D.  Bruce  reeUe^.V^o. 
(Willans  eu(iDcj 


5  M-S  0  0  . 


1).  lli-ui-»  I'nMo  A  Co. 

'  Itellio  riii^ne'i   M,?68  0  0 

l»lilo  (Rniirctt-I.iadlejr 

•ngins)   4i,W  0  0 

Crvnptan  4  ^.'a.  j,Wtl. 

Ian*  WMM)   4,M6  0  0 

DitlofMiiBaasfaM)...  4>7n  0  0 

t>itt<'  .lt«.ivoU*ii8iM)...  4,429  0  0 
.Mathei  simI  Plait  (WU- 

UiiseiiKioc   4,840  0  0 

-   -  0  0 


S  109 
6,000 

e,0M 


0  0 
0  0 


1.760  0  0 
4,400  0  0 
4.nB  0  0 
4,4MOO 

4,iaaoo 
a^s  d  0 


l>iiu>  :  rrt.')li*B  ongiue'. 
I>ilto    Bivneit  l.indlcy 

ei'K-iii''   ;  

flirto  i]t«s\ell  eiiiriti^'  .. 

.1  n  Mi  titiii.r 

f  ^  M"Utit:uf.    1*  13 

9  0  >  ller^'heil    antk    ^  oudr 

I(AllM-*ll<rlxai.n| 
Ditto  (beaweUeoKiue 

The  oonaaltuifi  angtoaats  (Mcaan.  Kincaid.Wallar  and  HanrUlc), 

in  their  rr|<urt  on  ibesa  laikdais^  state  tlwt  tba  Thames  Ininwurks 
Co.'s  tender  for  their  osm  tleotrie  genmlors  eomUDed  with  Willan* 

engine*  under  the  circiini»tiin<  e«,  the  bout  for  the  Vestry  to 

clecU  All  till'  other  truJcrs  wcrv  much  hi^;hpr,  excepting  tliat  <if 
Mftshrs,  Itergtbi-il  and  V(mng,  who  prot>o«;  l<iKtipply  Ri'jivieir<'ii2!n<-:-, 
"TI1U1  engine  (conliimet  lix!  re]i  >ri)  it  a  coinparAtiv.  lr  on  , 
much  ol  tlie  same  typi-  a.1  that  made  by  Me^^r!*.  WilUcii  »u4  K >l>tn- 
-inn.  whose  engines  liavi'  attaim^  l  a  great  reputation  in  this  country. 
Thin  type  cl  -JDgiue  ia  uecessurily  aomewhat  caiuplicat«d,  aud 
as  its  efficiency  dapanda  b^aly  ujim  prapar  dcawning  nnd 
large  experience  of  tb«  iwsrIui  of  the  titaniin  of  the  en;^« 
after  year*  of  ll-<e,  We  c*nnot  elms  the  typo  of  engine  made  br 
Mc-iin*.  KeAVfll  with  th.it  made  by  Mc«ri>.  Willnns  and  R<jbinsoii. 
Messrs.  Itergtheil  and  Vuung  a1«j  quoted  f  r  dyi  itmoa  made  by  the 
Jtergoiann  Mynanio  Work.t,  but  (llie  re[-  ti  >  n  lujes)  wo  ar«  not 
aotjuaiotctl  with  thi*  tirni  of  dyimmo  m  iiiiir;ii:tiir'T«,  and  brlicvp 

that  tlli'V  !-i,.-t  '■■"1   tltliil'  :1  ( ■  :HI  inin:  I.   tiru:  ..f  ■.■■to-  10  l\u:  riiito.l 

States  oi  America,  in  eilli<>r  ot  wiiicii  ca.i«»  you  will  tv*-.  Uuit  it  will 
be  impossible  for  you  to  enforce  the  stipulution  ai  t>  the  trade  nninti 
rate  of  wages,  which  must  make  some  difference  to  KovUsh  maniifitc- 
tarera,  who  mu''".  i'IIk-to  tu  ih;-  -tii'  il  ilinu. 

The  following  t^iiuoi^  for  the  electric  lighting  of  BedcicMe-atreet 
and  Shepherd  9  Bufsh  tire  atttioHs  have  baan  loeaiTad  bgr  lha 


London  County  t  'ouni  il 


Rsjcrto-Hfsrt.  BiNphardltBashk 
«...  £870 


IWlow  Itrtm.  k  Co.  ;  'i<rxx/il«4) 

',1  r..  i;-r-> ,  tu-^.j^.n  k  Co.  ...M   410 

■I  ,or:jl.n  »nd  M.^;.  >v:tki(Ud.)   ......  37S 

K.  A.  lilovcr  .V  <  J.  .......I...  321 

O,  l>  Taylur  t  Co.    320 

I'Mectrw  Lighting  C»riw)r«tion  (Ltd.)  ...  J06 

Messrs.  lljck,  Kerr  &  <  'a  have  obtained  the  eonti  M'  t 


415 
348 
300 
310 
2» 

IT  ro  liiying 


the  UiecDuck  timmva,)'.^  from  the  <-sjt  end  of  Port  Glasgow,  througli 
Graanoci^  to  tba  waat  and  of  Uuuraek  (afaont  6  viim^,  tut  £MI,OliU, 
Tba  Gnesoek  aid  Fort  Glasgow  Tiainwaya  Om  bas  lot  fba  aontiaet 
on  tlia  HBdert'Uindin;;  tb  ii.  \  lie  Greenock  portion  of  the  line  i»  com- 
pletad  by  May  I,  llii;  '  jouttKk  portion  by  June  1,  and  the  Port 
Uhugow  poitiou  by  Juty  1.  Tendeta  for  tba  orerhaad  doetrictl 
e<tmpaca\  nliiag  aloek^  «ar  abadi^  Ax, will  alio  bo  placed  dMft^y. 

Plunatcad  (London)  Veatiy  bftve  iMaplod  tbe  teniar  of  Massra. 
Meldram  BtMi  for  fvmaoea  and  fluei  for  refuia  dattrootor  and  tbe 
lal^af  tkmeboilen  «l  £7,884.  Tba  tender  of  Mean.  Bibcock 
and  wilaoK  baa  bean  neaqilcd  for  tbnt  wita»(iil»  boiiara  and  , 
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farnace  fittingi  at  £2,138,  and  a  contract  hai  been  let  to  the  a«m« 
firm  for  boilers  for  electric  lighting  at  £S,04B.  Farther  tender*  hare 
been  accepted  from  the  Wheeler  Condenser  and  Engineering  Ca, 
Alton  k  Co.  (ateani  pipes) ;  W.  Boby,  Woithington  Pumping  Kngine 
Ca,  Britiih  We^ingnouBe  Co.  (generating  plant)  ;  Ja«.  VihUe 
(inatnunentf)  ;  Eclipse  Braaa  and  Copper  Co.  (storage  battery)  ; 
Carrick  and  Ritchie  (crane) ;  Callcnder's  Company  (ca)ile»  and 
mains)  ;  British  Eltctric  Meter  Co.  (metcri) ;  Schattner  Electricity 
Meter  Co.  (metera) ;  and  Johnson  and  Pbillipo.  The  total  of  theae 
tendeia  being  £40,66<l  The  Vestry  hare  applied  to  the  London 
Ooonty  Council  for  a  loan  of  £20,000. 

Croydon  Corporation  have  accepted  the  tender  of  the  Bleetrie  Oon- 
ttmction  Co.  for  the  aapply  of  additicnal  geneiating  plant  at  £0,3i(>. 

Dukinfield  Town  f!ouncil  have  accepted  Uic  tendi-r  of  th<- 
Lancashire  Electrical  Engineering  Co.  for  wiring  the  Town  llalL 

Peith  Police  Comminioneri  have  accepted  the  tender  of  Hand* 
(Limited.)  for  the  supply  of  cutout*  (two-wire)  as  followc :  0  to  l<i 
ampere*  carrying  capacity,  8a.  ;  10  to  2S  ditto,  11*.  ;  29  to  50  ditto, 
ISi.  «d. ;  SO  to  75  ditto,  I.Vi. ;  and  76  to  100  ditto,  18*.  The  cntontA 
are  to  be  siipplied  as  required,  the  first  order  to  be  for  not  leas  than 
100.  Tenders  were  also  lubinitted  by  the  Keighley  Electrical  Engi- 
neering Co.,  the  Fnse  Box  Ca,  Mr.  Alexander  Spark,  Messrs.  William- 
aon  and  Joseph,  and  the  Rea«on  Manufacturing  Cj. 

The  tender  of  Mewn.  Roasell  and  Ruwell  has  been  accepted  for 
the  wiring  (section  1)  of  the  mills  and  wareliouaes  of  the  Acme  Wood 
Flooring  Co.,  Victoria  Park,  N.K.  Measn.  Taylor  and  Field  are  the 
conanlting  engineen. 

P  Sheffield  Oorporalion  have  accepted  the  tender  of  the  Electric 
Constroction  Co.  for  two  two-phase  steam  altematon  at.  £13,840, 
and  for  the  alteration  of  the  phase  of  the  existing  plant  from  100  to 
50  at  achednle  prices. 

Tlie  Siemens  and  Halske  Aktien  Geaellachaft  of  Berlin  have 
secured  a  contract  for  tlie  construction  of  a  light  (elvctrii.-)  railway 
Ijetween  Kotterdtm  the  Hague  and  Schevinf^'n  for  tb<:  /uitf- 
Hollandache  Electrisclve  Spoorweg  Msali>i:liappij  of  a'Gruvcnhagen. 
The  line  ha*  to  U  ready  for  traffic  by  August,  1U03. 

Wrexham  Corporation  received  11  tender*,  ranging 
frtni  £76.  10s.  to  £150,  for  wiring  the  Corporation 
baths  and  depot  Tlie  lowest  (that  of  Mr.  E  M.  Evan»> 
has  been  acc«pt(d.  The  Corjwralion  hiive  ul*o  aeceptea 
the  tender  ol  Mesxrs.  iiabcock  and  Wilcox  for  water- 
softening  plant  for  the  electricity  works  at  £ib!i. 

Strand  (liondoa)  DLttriet  Board  of  Work*  have  oe- 
eepted  the  tender  of  the  .Mliance  Electrical  Co.  (the 
only  '.ender)  for  a  iteam  dynamo,  switchboard,  Ac,  for 
their  dettructor  worka  at  £.''i46. 

The  tender  of  Mr.  E.  Xnttall  has  l>cen  accepted 
by  tlic  Briittol  Electrical  committee  for  the  foundations 
of  the  new  power  station  at  Aronbonk. 

A  1,000k w.Partions  ateam  turbo-generatur  has  recenl'y 
be*n  put  down  at  the  Elberfdd  (Germany)  electiie  light- 
ing ttatioD.  , 

BUSIKBSS  N0TI0B8. 

Mr.  Haydn  T.  Harrison,  A.I. E.K.,  haa  given  up  his 
consulting  practice  in  ordei  to  takr  up  the  rale  of  certain 
tpecialitie*  connected  with  eleclric  light  and  jxiwer  dis- 
tribution. Mr.  Harrison  u  Joined  in  partnervhip  by 
Mr.  F.  Sb  Pilleao,  and  will  tra<le  as  Haydn  lUrriaon 
A  Co,  at  11,  Victoria-street,  WestmiiLster,  .S.W. 

Mr.  Samuel  Hartford  has  resigned  the  secretaryship  of  Meats. 
W.  T.  01o\-cr  A  Co.  (Ltd.),  and  has  commenced  business  at  CoUicr- 
atrett,  Salford,  as  agent  for  the  British  Insulated  Wire  Co.,  the 
Brockiv-Pcll  Arc  I.Amp  (Ltd-X  Mr.  Wm.  Rickard,  and  Meaars. 
W.  Is'.  Brunton  &  Son. 

The  Maxim  Electrical  and  Engineering  Export  Co.  (Ltd.),  of  6Q- 
67,  (jracecharch^treet,  Ixindon,  K.C.,  hat  taken  over  tlie  business  of 
Messrs.  Edwards  and  Barne«,  engineers,  Westniin-iter,  London,  and 
Mr.  IL  T.  Wright  has  Ijeen  engaged  to  manage  this  department  of 
the  Maxim  Company's  bnaineas.  The  cnnipony  are  making  a 
speciality  of  electric  light  and  power  station  steam  aecesBorie*, 
incladlDg  condensers,  Benyman  feed  water  beaten,  water  softeners, 
tIMm  and  ilLer  pipe  work,  and  steam  economisiDg  plant 

BANKKUPTOIES.  LIQUIDATIONS,  Ac. 

CrtditoTs  of  Will.  Raniray  &  Co ,  electrical  and  gas  eDgineeni, 
19A},  Argyle-street,  and  U.  Jamaica-street,  Olaa^ow,  must  nend 
particulars  of  their  claim  to  Mr.  T.  M'Lintock,  C.A.,h8,  St  Vincent- 
■treet,  GUsgnw,  before  Uee.  2a 


BaIm  AnctioiL — ^The  preliminary  announcement  appear*  in 
our  advertisement  colamns  of  the  silc  by  auction  of  a  large  qoautity 
of  high-class  modem  electric  light  and  power  plant  l)y  .Me*»r«. 
Whcatley  Kirk,  Price  &  Co.  at  the  works  of  the  Aluminium  Co. 
(Ltd.),  Oldbury,  near  Birmingham,  consequent  upon  the  coDCCii- 
tration  of  the  Alnniininm  0>.'«  works  at  Weston  Point 

Mee«ra  Whoatley  Kirk  Price  &  Co.  will  also  »ell  by  auction,  in 
one  lot,  at  an  early  date,  the  freehold  works  lately  occupied  by  the 
Aluminium  Ca  at  Oldbury,  near  Birmingham.  Some  further 
particuliirii  are  set  out  in  an  advertiaomcnt,  and  all  additional 
inforiiitttion  can  be  obtained  of  Memrs.  Wheatley  Kirk,  Price  k  Oi., 
46,  Watling-etreel,  <^ueen  Victoria-atrcet,  I.on<lon,  E.C.,  and  AU>ert- 
chaffiliers,  Albert-er|uare,  Manclic»ter,  or  of  Meaara  Baker,  Blaker 
find  Hawes,  solicitors,  117,  Cannon-street,  Loudon,  E.C. 

Messrs.  H.  S.  Hawley  k  Co.  (a*  will  1«  icon  by  nn  advertisement 
elsewhere)  will  sell  by  auction  at  the  Electric  Launch  Works  and 
ChaT}?ing  Station,  Eel  Pie  Mand,  Twickenham,  on  Thur!<lay, 
Kov.  10,  at  one  o'clock  precisely,  the  freehold  laud  and  premiav, 
including  a  well-built  two-storeyed  factory,  witJi  foundrv,  electric 
stores,  engine  liouae,  lattery  room,  kc  After  tlie  sale  of  the  [above 
land  and  premises  the  stock  and  fixtures  will  be  sold  in  lots!  All 
further  puticnlars  can  be  obtained  of  the  auctioneers,  14,  South- 
ampton-row, High  Holbom,  London,  W.(.\,  and  from  other  addrvs^cs 
set  out  in  the  aavcrtiscmcnt 

Electrici&iu'  Tools.— Messrs.  N'eville  Bros.,  14,  Water-street, 
Liveriwl,  have  issued  a  wcll-illastrateti  Hit  of  tools  for  electricians, 
wbieh  includes  annature  slot  clearing,  magnet  and  induction  coil 
winding,  automatic  notching  and  dividing,  and  tissue-papering 


machine*,  armature  disc  shears,  lever  and  fly  prcaMf,  Ac  Oar  illus- 
tration shotvs  a  Na  2  "Stull"  armature  disc,  segment  and  ring 
automatic  notching  and  dividing  machine.  Tlictc  maikines  are 
strongly  built  to  divide  and  notch  accurately  at  a  speed  up  to 
200  notches  p«r  niinutc.  The  press  is  mounted  on  a  suitable  ned, 
with  slide  for  support  carrving  the  spindle,  on  the  upfwr  end  uf 
which  the  di.^:  to  be  notched  is  held  and  on  the  lower  end  the  dial 
or  dividing  iiLite.  The  tpindle  runs  in  long  bearings,  and  is  driven 
from  a  crank  on  the  main  shaft  of  tlie  pre»«,  and  ho*  a  clutch  stop  to 
the  spindle  aft«r  the  completed  revolution  of  the  disc.  It  i*  claimed 
that  the  dial  or  dividing  plates  are  inexpensive,  and  are  (a«ily 
changed.  A  single  dial  coven  a  wide  range  of  disc  diameters  for 
any  number  ot  notches  up  to  the  number  on  the  dial,  or  diviribla 
into  that  numl>er.  For  s<'gmenti>  and  rings  suitable  clamjied  plates 
are  provided.  Copies  of  the  new  list  can  lie  obtained  on  application, 
For  Sftle. — The  Middlesex  Hospital  authorities  have  r>3  glaan  cells 
with  base  boards  and  purccluin  insulators,  also  u  quimtity  ol  lead  and 
battery  plates  (Cn>mpton-lIowcll  make)  for  sale  Particulars  from 
the  engineer,  Middlesex  Conviilvacuut  Houie,  Clact'iu  uii-Si.'a.  An 
adverliitcment  givtu  further  pariiculurx,  and  otfera  will  be  reeeived 
[  by  the  secretary-superintendent,  Middlesex  Hospital,  Loudon,  W, 
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'  Flaat  for  8»1«-— Aq  a^iv-Bjlisemiat  eUswkeie  containi  pirticu- 
Ut»  of  an  oW-establnheJ  busioMS  of  an  electrical  eti^iorer  in  llie 
wulli-wert  o(  London  wbkh  is  for  dUiKxaL  Mr.  II.  W.  :imitli, 
7.  FeathentoM-biriliUagi,  Btdbtd<Knr,  Loadoi^  W.C.,  i»  ugmt  in 
thU  nuiUer. 

Lecda  I^hiio^'  corDinitUv  invlu-  ten  lers  f>>r  kbs  punliuc  of  rope- 
driven  •hctric  genfralinu  pU(4t  a*>oiil  to  be  nplaMd  by  i>Unt  of 
larger  capieitjr.  ParlicuUrw  arc  ijiven  in  an  alverliwiin-nt,  anl 
coaditiaiu,  Sic.,  may  b«  obtained  from  the  immjjer  of  the  Klectric 
Lij,'htinf{  Doptirtuient  (Mr.  U.  Uiekinsnn),  I.  Whitchall-mid,  Lic?d«. 
Tcnderm  ad<lre*««J  to  town  derk  (Mr.  \V.  J.  .rc«Vf:<X  by  .Vov.  18. 

WaitinxhotlM  PUnt  — The  liritiih  Westinghuuw  C.iiupatn  Si 
ciivularNo  l,03i,  Jealiofi  withilirect-current  engine-typs  ^-eii.  ra^  rs 
and  illiutralioK  an.?  «  40(1kw.  250-Yolt  cii^jitu-  type  s^ijeratoru, 

can  be  obtained  o«i  ([  [  li  a:j'  u  tx>  the  company. 

Goal  Oonvjbit  Plant.  Ac.  Menr».  Grabaui,  M  i  t  u  *  , 
Lew]*,  owner*  <-f  an  iiiiprov.jj  ty-t.in  of  elevating  anl  c  uvuyitip 
iiinchinfrv  for  handling  oual,  hnrt  »ecur»fl  a  contract  irom  ilm 
Kdinbiir*;)!  tin  I  (.^ith  Corporation  Gas  C4jmmi»»inneri  for  the  erec- 
tion of  a  cunji'lete  automatic  inclined  retort  carbonifing  plant  which 
includes  conveyinj,'  n.a.h-nery.  The  total  of  the  contract  n  £1 13.8*>J. 

BeaUtAnce  Wires  .VUasra.  W.  X.  Bruntun  &  Sou,  MaMelburgzh, 
Scotland,  iMne  a  n«etnl  liHt  of  fMfalaaM  mtteriabi.  Ac«  in»l*  bf  ut 
firm.  Table*  lelating  ti  **Bmtaa,'  "Pame,"  Oermn  ailm. 
"Edias."  and  UndiBg  wim  at*  given,  loMtiMr  wiA  *  diifftan  of 
•hapc*  for  wUeh  viM  nr*  dmim  in  ail  (luinlifi  of  itad. 

Carbide  of  Caldum  WorlEa.-Tbe  United  Alkali  Cx  have 
trtcUd  plant  at  their  t^uUivaii  Work*,  Widnea^  ibc  tba  uaanfattQre 
nf  cabidc  of  calcium,  and  iiiinounre  that  they  are  now  aUatoaapply 
the  markets  witli  tl>i<  article.  The  dfpartiu-'nt  is  nndar  the iniDag»- 
mtntof  Ur.  Joiepli  Baatick,  electrical  enjtinoer. 

Bzpnrta  of  Electrical  Ai>parattu  and  Material  -ThefoUowInu 
^irea  official  particuHr?  of  fh*  et!>nrl«  of  Itriliih  mannfacturcd 
tli-rlrical  apparatus  and  inatin  il  nn  (u  lniij  telcgntph  and  telephone 
ni,ri  TnitfTht.  Tiut  njt  incladim;  claeirical  inatrnmsnU  or 
ICS  Kbi:h  iiit  not  <>  [laratcly  l]iaaiMl)  fiom  0«t  SI  to  NoT.  6, 
Willi  Uic  ports  of  destination  : — 

^/Mu-'ONia  Town.  BM;  Dwbw.  4992]  Kwt  iMivtixi.  £M0 
(iododint  «a06  Ub«rapli  natarial);  Fdrt  RUcdMlli  £66S :  Purt  H.i  ), 
£15.  Jrjmd'ui  -  Huonoi  Ayren,  £2)7  °  (iacIuJiat;  £21J  U-Ieicniiih 
ni«t«ri»l).  AiiMralatia—lAunmUin.  £Ml  ;  M-lSouroi?,  £l.bl4  ;  I'CT-th, 
fiJSZ  ;  Sv<ln«T,  £2.0i7  (mcluHiijg  tel«^r»|Th  m»t«ri«ri  ;  Wcllingt  >o. 
i;5!2.  /W^i'rm— O^trnH,  £81.  HmzU—Uuj  Jmtira,  £7,157  i  t«tegr«pli 
imt«ri»l>.  tVnwf  . -Il*lif*i,  £14;  M  intrMl.  £200.  (  rn  iry  lilindt- 
Teoeiri(r>.  £tfJ4  (telegraph  mileritll.  t'A  imir.' /Woniif,  £28;.  China  — 
Sluni-liai,  i'150.  /Vnm/ii-i— Oipsnlnn™,  *165  l.fl«eri»i>h  wire;.  Otrmnnt/ 
— KiDden, £57  (telegraph  irn-'^rii'  ;  iUxUurx, £530  (l«le«r«|>U  matorisl). 
//V/iii-f— .Vmster.lam,  /  i iii  — lioin\>»r.  i'502    iotUdioK  fl21 

hdegrapb  malarial) :  (J4cutt>,  £657  ;  M«dra«,'  £26.  ,/iu>iin— Nagasaki, 
£9  i  Tokto,  SM YukihaiBa.  fiUS  i  Aanpw-Cliiittiaate,  £66  (tele 
ffraph  wlraV  RutOa—nSpk,  £2SS.  Afwfti  AMbavnte— Pcmbk.  n,219 
(lucludioR  £1,172  telegr*ph  ni»l«f ill) :  Siog»p?re.  £93.  .fwilVn -Ofthcii 
burc,  £62  fleleRraph  iii«t«rt»l);  Stix-kliolm,  £483  |t«legr»ph  tmltrLul  . 
r-i'Vf  ,^t«<i -New  York,  £92.    Total  £19.274  £16,730  itt  the 

eoi Tf";" 'ti  liijg  week  la<t  year  (Nov.  1      N      7  . 

Imports  of  Electrical  Goods  into  the  Unit«d  Kmerdom  — -The 

value  ol  the  (jltolrii  il  (^uods  and B[i]i;ir,itn  -  iniv-  irli  1  in'  ,  this  .  -uutry 
during  October  was  £l74,5i4,agiin9t  £1)7, 107  in  the  precciiing  month. 
Tha  total  br  tba  ten  BUHilha  ondad  OA  SI  «<a  £M»jti3. 


COMPANIES'  MEBTINGS  AND  RBPORTS. 


Soitoin  Bitoiuf  on,  Inttntltrift  tnd  OMbb  Velc^pta  Co. 

Toe  fifty-fourth  tiali  jeijly  t>rjiaaty  K«ueml  meetiog  was  l>cl'l  ou  Wed- 
nenl.iy  at  WiocliHter  House.  OM  Itrund  street,  E.O.,  Sir  Jons  Woura 
li.vHRr,  K.C.D.,  io  ibe  chair. 

TI,.?  M.\V.\iJKi:  :ilr  F.  E.  HM.f  r...il  ihf  arlirM?  e«1!iH(?  t1i4  neeiiiij; 
litjit  ".li^  imiiut"' 'il  r'-i,!  jirwiMU,  Ti.'c  I  iijif  whii  'i  w  i*rr  ,  in  t'.-- :ii  -  I  itui]  signed 
by  tbe  ('IuItiiiui.    Tha  report  sn>l  sccouo!!!  were  taken  *a  md. 

Tha  OHAIitXAX  :  UsoilemKn,  it  mw  l>er<imM  ray  dttty_  t«  offer  a  fe » 
naurk*  npon  the  repurt  and  »rv3u»t«,  »nd  I  will  dn  an  witlmut  further 
•aardiuui.  except  tu  i>ay  that  thi^  hieing  Che  first  tioKi  I  hare  hml  tlieplcaauia 
of  neetiiig  the  ahtrtholdem  a«  Cbairitiati,  1  wish  to  l^wpejbk  from  tliem 
every  kind  »(  help  snd  a(»ist*ncffi  in  th?  «rd'ifi:s  ilntv  I'-f  r«prciieatj«'j 
tills  important  Compniiy  as  *  'i-,i;  iinii.  1  cn.n  i!  !,-nin  n.y  r<-niiirk» 
without  saying  b»w  Tsry  loucli  we  slJ  foel  the  Compsny  to  b«  indsbtsd 
te  ttw  lata  Chtinoaa,  Um  Maftquis  of  TwaoiMal^  and  whataaatiatsctipait 
la  to  w  al!  that  although  ha  has  found  it  naeaiMHy,  t  will  aot  aay 
fnici)  ill  beslfii,  but  (r'-oi  a  desire  to  lessen  bis  duties  rathor  th«ii 
s<ld  to  tltem.  to  TRcste  the  chair,  he  conUoues  on  tin.  r,  ir.j 
glTu  us  the  adviiDtage  of  his  ailrice  an<<  asuitanee  in  all  mstters 
«niinS>^ted  with  the  busineaa  of  tlie  ( 'oui|>any.  i  Clwers.)  The  gruas  rerenae 
ef  the  Cum{iaDy,  aa  anybody  wlw  Uwka  at  Ui«  report  will  tee,  baa 
awnulad  to  fMUyOOO-l  nW laavo  out  tbe  oddlfBraa-acaiMt  SSMjOOO 


in  the  owTesponding  period  of  189}.  Oo  the  faoe  eif  it,  that  appears  to 
indicate  s  decrease  of  tralBc  receipts  oi  about  £11,000,  but  it  ts  only  a> 
appuent  decreiue.  On  the  ooolran-,  there  hai  bean  an  increase  amouotjaK 

to  »l»ut  £5,00J,  and  the  n  win-  tli*"  l-'ir""  'o^in  t)  shu*  a  decraaae 
u  tbst  duriiie  the  UaU  j^  i-  n  .  l-r  n  vi,  »  v  .  liive  re»i»erl  lesi  by 
£16,2iK)  than  we  did  lait  ye»r,  h*:a«Mf  of  the  terminsliou  tA  the  Auntraliaa 

aovannant  aulNidiaa  in  raqiait  at  tb*  AiMimUan  dnriitato  aabla. 
On  tta  atlnr  hand,  va  are  reliavad  froai  tha  payoMnt  «r  SIBJM  ** 
in  fcraar  ball-yasrs.  which  wis  sp|>lied  t'>  the  interest  snd  •iiikiiiff  fuod 
I  >  deal  with  tha  lenniiistioD  of  the  sul'udies.  \\»  bsre  oily  ountHbule  J 
iiv  tlist  purpjse  in  the  current  hslf  yosr  £7,583.  and  theref-ice  wo 
are  realty  a  KrtA*.  ileal  better  off  than  we  were,  as  far  as  th«  traffic 
re<eiptn  are  cioi-^med.  When  U>e  debenture  debt  i«  wholly  exliii- 
guiahed,  whii'h  it  will  he  Ir  the  aiiitaat  half-yaar,  tlie  net  r««enu« 
arcount  will  he  benefited  lo  Ibe  astaat  of  about  £18,000  per  annurn. 
Therefori--  jIiIi  ■\:;'-t  !hs  accounts  appear  In  indicate  a  diNihiiiti.m  t>f  »r«Ri  • 
rcvenur  i;  n  ^  iii-f,  i  .-y  to  kn')W  ihsl  there  has  been  nn  iiicr'-i«<-.  Ilrsi  , 
hrar.)  The  wiirkiag  expeoMis  have  aotouated  to  about  £106^660.  ajcainst 
£107.266  in  the  correapooding  pirM  «f  laal  jaar— an  iaaaaaae  of  AUM. 
Tliat  incrsMse  is  mora  than  arcimnlad  for  by  tha  Ineraaaad  aonMbutloa  to  tiao 
pen>iiiiD  fawi,wliich  hss  licen  rem^KlslIeil  in  acaurxluice  with  tHe  arrsugeoieiit 
maile,  and  toeartain  eipenses  oonnocted  with  negotiatiaos  which  have  takeu 
place  ira  rari'WS  matters  durnin  th.'  ye.xr.  If  tbe  ei(*-ni;'.ijf*  an-il 
the  reretpts  are  taken  itii  •  •  •nu:  \'.  -.iill  m'^^n  ilii'.  we  \\s\<^  Ik-sh  hi 
a  pusitiott  tu  pay  £62,500  in  the  way  of  interim  diviiiemU  and  we  ar-j 
lA  iimnifar  £100,090  tathagaaarrimwiifnaJ  and  46,000  to  Uie  re«erire 
fund  In  CMuneUoo  srfth  the  riaiaTal  of  tha  bead  efBee^  and  after  tbcw 
trantfers  and  diridend*  hare  been  met  there  reaisiis*  «  H^Unr*  »f  £1^)  81?. 
which  isnarried  f  jrwsrJ  lu  tbe  next  »ccouiil,aso'?ni:iri' t  with  \'.'>ut  C\'S  !>.":) 
carni-d  f^feard  in  the  c  jrtespuuduig  half-year,  'i'oerefore  I  tHink  yau  will 
n^rtf  that  erer^'lli  iix  is  extremely  sal iiif adory  and  fully  up  to  tbn 
■•.sD'lanl  ui' wlul  we  lire  aix'uitumi'd  u>  at  tb(.-*«  meetings.  (Cheers.)  The 
Best  maltar  is  tba  isstic  of  the  nsir  caiHial.  The  unissued  balanoo 
i>f  50,030  sbaree  of  tba  Compaoy's  abitre  oapit  xl  was  allot  'ed  a  fe  w  mmtha 
ag'i  to  the  i>barelii>l>ler>  at  a  premium  uf  £3  a  share.  Till  object  o(  the 
iMuc,  i>  n^>  iKKibl  ynu  will  nwc»ll«<-t,  irai  to  pmride  fuuii  U.fwards 
iiieeUox  the  CnuoMn's  tioancial  oUufatiooa  ia  euonecUou  wUli  tbaeabla  Iw 
balaidbrtwaattlb»C^«rawdH«roaiidAtMA«lto.  The  whale  a(  tiia 
shira*  irera  taken  up  and  aa  olldal  aattltoimt  and  quoUtlan  hat  liaan 
"'■taiii<-,l.  The  sbaren  imw  staivl,  I  bslii-te,  at  at>:«it  £1  premium  and  after 
the  end  of  IVueoili^r  will  rank  ]»n  pawn  with  the  ol,l  •hs'es  in  recant  tu 
ilivideuO.  The  next  matter  refers  U>  the  Taviitniau  duplica'e  rabte, 
which  hiK  beoa  (Artially  renewed  durini;  the  lialf-ycu-  at  a  cial  "t 
£13,239,  aud  the  rCBrtt-ve  lund  bai  I'len  debits!  with  that  ani>uut.  It  is 
a  aatiabatian  to  knew  that  Ihia  nark  wat  curried  out  by  the  Cnsipany'a  am 
rawareea,  and  tlitt  we  ware  able  to  du  it.  in  cx^aac'iui-ace  nf  having  those 
ra»mr.v-  li>  <lr>«  ui-  n,  at  a  ftiininrn'i^ely  ex|«nJi'.ure,    Ttn>  next 

imp  irUiit  m»lt*rreft-rri\l  tu  in  the  report  ia  that  of  thi:  newcsbli>s  i"  (  t  in  i 
It  II  a  gii'it  I'tc-HUre  tu  tbe  B  iaivl  tu  kiiua  Ibtt,  usriog  to  tbe  groat 
riM  iurs*s  of  this  powerful  eonpaoy.  tbajr  has*  Im»  aM%  in  eoa* 

jiUK'ii'.n  with  tbe  Orest  Nnrthem  Telegraph  CV,  to  tta  Of  malarial 
aKualan<:e  to  all  the  ititenixtioiial  loten'.'iU  in  Ctiiia  uillertakinx. 
a".  Terj-  tliurl  notior,  t,j  ronnec',  Shvizhxi  wil'i  T,tku,  Clief«).  Wei-h*t- 
w»i,  I'lirl  .Vrlliur  m  l  Ki«rHau.  That  has  been  cxrrieil  out  with 
conspicuinis  silrai  "v."  '  ^  .,1  wit  nny  c*lt  the  interesti  of  eiirilisatiou, 
ami  hat  bwn  put  iiit^  working  otAvs  la  sui^h  a  shirt  apace  of  time  as, 
I  think,  bould  not  have  beaa  aqualM  \a  maj  other  oooipany  or  assiuiA- 
ti»ii  of  people  in  tha  whole  world.  (AppUuie.t  The  l^acifie  cable  ia  t)ie 
next  msttftr  which, iv^-rhsp*,  will  intarartt  th»^  shireVi  -lrlpra.  Thr^  i-inLi.m  U 
this  :  The  la!-:-*  v.-l  .iioj.njt  hi-'  •.bp  s'fiiiii;  i,f  K-nb-i*  t,,r  liyini.'  ihc 
cable.  They  were  to  bo  M>at  in  not  la'.er  Uitn  the  muldte  oi  August  kaal, 
and  although  the  result  has  nut  bv9u  ofllcially  announced  on  this 
aijeuf  the  water,  the  I'remier  ai  New  South  Wales  has  puldicly  iofomiH 
the  Parliament  uf  hit  culuny  that  the  linperiul  Q^rernineDt  hss  reoom- 
uieuded  ttie  acceptance  of  the  tender  of  tlie  Telegraph  Cimstructioo  and 
Miuutefiaiicir  I'o  ,  amoUDlinK  with  ciuil  of  atatiuaia,  apparatus  aud  mainteo- 
anu-eahip,  I  i  netrly  £2,003,000.  Thi\wv  ought  ^>  hike  note,  ia  forasiogle 
line  uf  cable  only,  aud  indutiia  tmt  one  maiatenaitaa  ship.  Tbe  leu(;th  of 
Una  betsraen  Csnada  and  tba oairastpolnlwfaaretheaaMa  will  touch  Fan* 
ntii«(  IsiaaiOwin  be  appmaebiog  d.Owmilea :  I  lidia«a,ttr{ctly  apexking.tt 
is  5.671  knot",  which  ia  a  Tcry  great  I'nglh  of  '  ible  in  one  unbroken  a'jeicb, 
and  it  mu>t  neceasnrily  invotre  H,,uiewbat  i-l'iur  working  cTunpaml  srith 
tbe  lino  bclongiog  U>  the  \^  J  .ti'l  ('  in]!  u.'o'  T1-."  raiittir  ha«  now, 
weuixleritiud.bcen  puseedb^  lil  ij.e  ,  .u  ■  -  '.vilIi  i  Ii«  c;>ti  'H  if  Victorin. 
It  ii  expected  to  i.>iaie  bsfore  the  Victorian  i'arlitmeat  rery  shortly 
andaotaDJeraanbaaeeeptadiuitilthaViotoriBo  Parliaoaal  hia  agtaad  to 
that  eoaiae.  Still,  from  faifdntaUoB  that  «a  haea  there  fai  do  reason  to 
diijbt  thst  ahbuu|;h  tlie  eitimalea  are  very  conaiderat  >\v  mw?  !h«i  w»a 
originally  aijli-!i[«ite<l,  the  Victorian    r.irliameiit        .  1"    l  iio 

their  »li.iii'  <if  tbe  wry  lerge  eapenJiture,  and,  therefore,  1  suppose, 
we  may  take  it  that  in  two  or  three  year*'  thna  tha  oaMa  wiH 
be  a  /<!(  -i-.-  n.^.^  beiaaen  Csnitda  anl  AastiuHa.  I  do  not  think 
from  all  llia  atudf  1  have  )>c?n  able  to  giv«  t  >  tlie  ijueation 
that  t*ie  laying  of  this  cable  is  a  niattor  of  which  wc  usckI  be  very  much 
sfrii'l  i»;  c  .ura».  there  will  In  a  certain  amr'Oiit  '-f  iri-Dp-tiii  m,  b«it 
1  -livri.:!,,  the  very  strong  position  tliat  the  A--  i  i  i'd  0,i'iij,ni.ira  -  thr 
Eiiteni  aud  Etsiarn  GxtiuaiMi  t'oniuwies — hold,  with  their  vatt  iMtwnrk 
of  aaUaa,  «htab  witt  b«  triiMMMd  vIibb  tha  a«ilMifi«ad  «iUa 
between  Ddrban  and  AnatrwiSa  ii  laid,  aad  aan  aadlf  he  nade 
<|Ufli'upli>.'ite  iiy  a  n  it  very  lar<e  a'liHlion  to  llie  present  system  of 
oiib'ei.  and  bxikiiig  al»o  to  the  fi»"  t  of  the  increase  of  traffic  which 
we  are  idreaily  able  to  tee  in  the  future  frim  Auntialia,  owing 
to  a  mutter  n  hich  I  will  rvfcr  t^i  later — looking  t,i>  these  ciiranialanoea,  I  do 
not  think  that  tltesa  cdrapuuias  need  be  vary  much  afraid  uf  tba  competi- 
tioBvh'i^wiUbeeaBaBdandbgrtbaraaftcoafaU.  (Cham,)'! micatafilo 
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taj  tMl  we  Me  »  very  gntif/iug  inerekM  of  iraliic,  aod  wa  iiave  ttu  nmmia 
toduubt  Uut  tl«t  wul  coDtinut.  We  h»ve  tlnsatdy  «gr«ad  with  threeof  tiie 
Aintralun  coUioies  (bat,  aabject  to  the  •tandanl  rerenue  beio^  muntiuiuicl, 
1M  will  graduklly  reduce  the  ttrifl'  from  4i.  9d.,  »t  witich  !(  lirnd 
Drktt  the  n^Demrat  wu  D>a<la,  to  2*.  6d.  per  word,  which  i«  « 
T«ry  iroport*Dt  reduction  end  muat  of  thi>  prevteet  pojaible  benefit 
to  thn  t'r.|>aie«.  At-iyinlingly,  in  Mav  '..v-t,  we  took  the  first  atep 
towards  euch  reduction  by  miueiog  the  tariff  (ram  4a.  9d.  tu  4i. 
pir  wsd,  lid  <  HB  hifff  tft  k*  Mto  i»  atgr  tbM  i«  ajiila  of  that 
redoMlon  the  itaDted  rerenue  lun  up  to  now  htm  nudnlained. 
r,,n«*jueii'.lf,  we  Irari-  »!very  iotetilion  of  reducing  Iht-  larilf  next  .Unuar}- 
(rum  Is.  t.i  Ji.  (ni.  j«  i  « ijril.  (Hear,  hear.)  If,  a*  we  bo|ie,  and  I  think  we 
may  hoi>e  mth  mmn  amount  o(  OHiGdenoe,  thU  the  atandircl  rirv^nue 
i»  itUl  maintnhietl,  we  aball  reduce  the  tariff  in  January,  19(^,  fr  i  i  M.  M. 
to  3».  per  word,  and,  again,  if  the  etandard  revenue  is  maintaiocil  v>c  shall 
ndun  tiM  nta  in  Jhum^,  1003,  from  3«.  tu  the  limit  of  2h  6d.  per  word. 
(<%eaii.)  Jtum  hnpmtaat  ndurtione  and  faciliiiea  we  are  able  to  give  in 
f«n»<^luenoe  of  our  preat  »i*two:k  of  caMt?,  beeauw  it  i*  o^.■^iJU^  thxt  if 
we  Wfie  ilti.*tiden*  "ii  cinl)  one  Ljbl*-  IL  nu-iilil  V*  exti-euielj  ilil.uulL 
to  carry  the  iocreaned  iraOii!  neceanarf  t»  aaintaiu  tJie  aUiuiard 
revenue  with  the  Mm*  amount  of  efli<ricovy  that  we  are  ahlc  to  do  bj  haeiof 
ao  mMty  otlitr  elriog*  to  mir  bow.  (Hear,  hear.)  The  Manager  reminda 
roe  that  if  we  are  in  »  poWtinn  to  reduce  to  2<.  M.  per  word,  our  charge  will 
ha  6d.  below  the  minimum  tariff  which  we  underetand  the  Paeitic  cable 
iwopoaa*  to  accept,  I  do  not  (hir.k  Wf  hive  uny  intsntitin  of  going  into  a 
war  of  tariff*.  It  ia  not  i.ixiau»fl  wnni  t  ,  cmiivnwa  the  Pacific 
cable  that  we  hare  agreed  to  auch  a  reduction,  but  we  made  that  arrange- 
■NDt  wbil  tb*  cokciea  aoow  liula  lim  and  ihall  «w)MfMr  to  itaod 
bf  it;  (M«v,  hear.)  I  am  liappy  to  b«  aU*  to  nj  that  the  tn(  aaeiioo 
of  the  Cape-AuatrAliau  eabl*,  nim«jT,  hetwi>rn  I>urbsn  nn't  MsuritiTH.  U 
•ipected  tobe  laid  carlj  tit'xL  jeAr,  liL'l  thoi^  ib  r^.^uou  uj  ho]i«  thil  ihn 
whole  line  will  be  cumpleteU  jit>d  open  for  iralttc  by  the  end  ut  1801  ur 
the  beghiniog  of  1902.  I  think  that  ia  a  matter  of  great  cooKratuUtion, 
and,  as  (  aay,  none  but  a  Tcrv  pawerful  ooiupanj  could  have  undertakeo 
this  grest  ^Ulition  l«  th»  MMMfh  qpalMt  «t  MO  WoM  bv  llf  tag*  «*ble 
all  the  waj  from  the  Cb^to  AnMiftlritlmtln«MklMmt«»  (Hmt, 
liear.)    1  now  bog  to  pmpoM— 

Tint  thr  lUport  tinti  Atxumiitt  tkt  JUmtmn,  m  ntatittii,  U 
rtaivtd  and  adopted."  • 

Tha  Harauii  of  TWEEDDAIiE.  ICT.,  aeoonded  the  moUon. 

Hr.  JOHN  NBWTON  aaked  the  dlalauce  of  the  cable  troot  the  Cape  to 
AmMh. 

n*  CHAIRMAN:  The  t  I  >l  <l>«Uoce  i«  a  little  over  8,CO0  knoU,  hut 
the  loniR^t  htneth  undoi  ^300  kuota,  whereas  the  I'acifi?  cahle  will 
Iwvn  «ii  unl  rakco  leo^th  of  iirarly  4,000  milea. 

Mr.  >'  y,  \y  I'  I N  wiatied  tu  give  axpreaioa  to  the  abarehoUers'  aentimant* 
M  regari- 1  ib  j  r<  Liramntlmn  tb*  •MnuiiaMp«f  liord  Tn»<Hil«t  and 
to  prupoM  11  <;kx:;U  vola  of  tlwilN  fo  ii«eef  WoB  of  the  faluaUa  aerrleaa 
which  hla  kuxhihip  had  reiideml  to  the  Conijianj,  nartioulariy  during 
the  lait  four  or  five  jears.  It  bad  required  no  end  of  atateeoianship 
»jid  !taii»«ii  capacity  to  stc»r  rlrsr  «f  As  crniplicatiiHU  whidi  hai  «H->i-n 
in  c-:>nn<^i't;iin  with  the  ctjati'in|il itf-:!  rival  cable  a:ro«  the  r.i  ;ri-. 
Tcukt  wwk  had  been  done  very  Mtkfactorily.  (Cheers.)  Ue  thought  fru.-u 
what  the  Chairman  had  said  that  this  Company  would  be  able  to  deal 
with  the  competition  when  it  aroee.  He  thought  that  some  rvcognilion 
of  a  subalantial  kind  should  be  mtde  of  Lard  Tw<eJdale's  servi 
an  oooaaioo  like  that.  It  wan  nearly  30  yeird,  he  believed,  aioce  tlie  tLri,.> 
when  he  (tli«  speaker)  was  |>mbably  tlie  most  advenie  eritio  tha  Boird  had. 
He  was  tlien  a  young  own  in  a  hurry  uti  <ntf  m^ff^a^  ThcOoupiny 
then  did  not  pay  large  dividends,  anl,  ai  Ibr  •  taaai'tw.  It  WM  aoareely 
(Itought  of,  bu  t  what  WM  M»  the  position  t  He  hail  teen  the  errur  of  hia 
1My^  and  it  bad  baH  (dnad  on  him  by  the  extr.u»-diaary  value  of  the 
property  the  Company  pDaaeued.  The  shirej  hvt  nvj  -S  mi  io  Hun 
doubled  in  worth,  and  they  had  a  reaprve  fun  1  w1.i>  h  •X4H  the  en^jr  >f 
almuat  aim  other  onmnao/  in  "'^■«"""-  He  was  sore  that  there  wa4  a 
htm  MM— t  afgwWtuda  lilt  ly  tha  ihiHbnMiii  farthaTaluabiaiorTicaa 
wfajeh  Lord  Tweeddale  had  reodered  Iha  Company,  and  he  moved— 

"  Thai  a  voU  of  lhanit  bf  ytrtn  to  Ijird  Tietetld'tle  in  lYow/Ntlion  of  hit 
ttrif  rtiluaUt  Krricft  ru  C%airn«dn  and  OirefU>r  /vr  the  Itut  .Pt  yC'frs,  and 
tiuU  il  lit  U/l  t»  tht  ducrttion  of  tht  Pinrton  M  tarrf  Out  VKh  r^aynU'vii 
in  tomf  tultitaatuU  form." 

Mr.  SHKNN.W  sevondad  the  prouonL 

Tlie  CHAlKMAy  wMt^liaaad M» mHi^m  mkwua «M  pirupoaal 
with  great  eonliality,  l«t  fa*  dumi^t  It  WH  ont  of  oiier  mtil  th«  nport 

liad  been  ^doi'tci]. 

Tlie  n'v.iiiCi'n  iiH  to  [h<'  r.'i.irt  lli'I  ivrcuunls  h tfiog bMB  pHN^ 
Mr.  NK^i  Tu.S  fortuaiiy  moved  his  |>ropo«»L 

Mr.  SKKSN  AN,  in  again  aesoadtaf  tba  Mune,  said  tlut  tha  AtniloMers 
learned  froni  the  pro leoeswr  of  Lari  Twaeddala  that  hit  torddlip  «M  not 
merely  an  omaaiaoul  but  a  wgriihg  Dwwtsr,  and  tkm  aadd  Iw  no 
danyiog  that  the  shtrcholders  had  bMa  banifited  bj  hi*  shiKty 

and  industry.    (Hear,  hear.) 

The  CHAIRMAX  :  Itxiviis  me  great  plaature  to  put  this  proposal  t>' 
tJia  meetinii.  We  muat  all  recognise,  aa  Mr.  Xeatsn  ha*  said,  the  ezttemi.- 
valaeaf  tboamiewwUob  i.ird  Tw««KU]e  haar<iM|aMdt»th»Coap*mr. 
Wa  ott  tu*  lUaaf  the  table,  per  Hans,  mugnbe  them  DtoN  fallf  Ibia  (M 
shareholder  isn  d<>,  but  it  w«  a  pUa<un>  to  hrir  the  f rMfc baM6l*  wbiM 
the  Cv>mpany  have  ilerived  froii<  l'>nl  Twecdd'kic's  serriM*  so  eofdiallj 
girao  exprex.ion  to  on  the  other  aide  of  llii  \.\hW 
.  TIte  propo.>4l  was  then  aereal  to. 

liOrd  TWEKI>D.VL,K  :  Mr.  (^hairmau,  with  your  (jermi-xltin,  I  will  only 
vam  or  two  word*,  but  1  wi«h  tBaipn**  to  tlie  meeting  my  warm  thaito 
lor  Vt» axtiviucly  hanihe>aie  uiaanur  U  vhich  Mr.  Newton*  jireptaal  baa 
hum  received  faj tha *harehohto<  nMMltWkll  hoM  thrth  aho  nanaH* 
ttoiim  4f  i(a  ahMiit  afaH«lUlMkM.  I  lMt*,M  lb.  ir«wimlMMid; 


been  for  90  yesrs  eoaiiaeliad  with  this  Comploy  aoii  the  only  reward  I 
kM«  «nc  ImM  t»  ar  hkie  tabudwaa  that  I  ihoaUl  be  aUa  to  band  our 

tha  bdlhwa  of  ttw  tiem^muf  and  tha  dkairmanshtp  at  a  tlm«  when  Iha 

Company  was  In  a  proTfT'w?  j-oiitiir..  I  believe  to-<!*5-  it  has  reachad 
the  high-water  mari  iiru-;iisrit_v.  sud  I  U»v*  uj  tijubi  tint  under  the 
abla  ebaimawbip  of  the  jireaaat  Cltairmaa  it  will  have  a  cautiouad  earett 
e<  area  yMtur  |imgiiMy.  Itaf  l»ttM*jo«,|MllMMBt  (CUm.) 

Tlie  CHAIBUAK :  ItUnow  my  duty  to  declare  the  meeting  specinl,  foi 
the  causitler*  ion  of  the  mMtar  which  is  referred  to  ia  the  advertisement 
We  only  ask  you  to  ai^rf^  to  amend  the  Artictea  of  Asaociation  to  the 
extent  wliidi  in  net  uut  lu  the  reeolutiou,  which  I  will  presently  read, 
and  we  do  «o  in  order  that  we  may  put  this  Company  on  all-Iouia  with 
the  other  aseoiuated  cumpaaie*.  As  a  uiitu>;r  <f  fiict,  we  ham  w»  M*d 
at  present  to  nominate  diraeton  on  eubddi&iy  uumiianiea,  hst  am  alway* 
feeJa  from  time  to  time  tlu\t  it  may  be  very  much  to  the  alvikiitaite  uf 
the  ahareholdei'S  that  we  shouhl  be  represented  U|ion  subiidiary  cumpauiea, 
iiA  it  liasl>o*^o  f'.rUDct  t'l  I'l'  ;ulv;*Tita;.''f i>u.i  in  th« nu^  <»f  nther  wmpanias  with 
nlucli  we  liAve  iutiin^ito  rr|jtinri>,  rucrrfnrn  the  !*;r^;tt'r?  Kutc  i'.>r..urlrrptl 
il  naoeesary  to  aak  the  aharaboldera'  approval  to  amend  the  Articles  of 
AmriMtolBtfMldiMilioB.  W«Ma«dfiHd  hr  ourl«e*l  aOamlhMit 
i*  Metaiary  Oat  tu*  duwld  ba  dona  by  u  ajnendment  of  tha  ArUsIa*  nf 
AaiociaU'in  ;  otherwJte,  there  wnuli?  be  a  l*>Kal  Jifflrilty  in  a  nireetor 
sitting  upon  the  board  of  a  tubii:Jiar_v  L-,i:u|Muy.  ami  tnkiui»  nny  reiuuiiei-a- 
tioo  for  hia  aerviccfi.  I  do  nut  thiuk  liial  i  needaay  anything  more  on  the 
subject.  If  sTiy  'Jthi!r  ciptanation  is  required  I  shall  be  williug  to  give  it, 
but  I  do  not  tbiiik  any  ■barehokler  will  object  to  the  idea  that.  If  we 
have  to  nominate  repreientaUvce  oo  a  aobtidiary  ooenpany,  the  noaioec, 
whoever  he  ia,  should  ba  in  all  rctpecta  traatrd  in  tha  same  way  a*  the 
Direijtuni  uf  ill--'  nubaijiary  cuiiiprtm>»  tfiomsetvri  ivrr  in  rfnir.l  u>  frr>8. 
Tlien^tiirt',  I  lliiuli  I  ueeil  not  C"  furtlioi'  int.i  Ihc  'iue»ti->n.  .mv.  I  will  mute 

"  Ihat  tht  Artidtt  itf  At§ociation  of  Ike  CVwijMiiijr  to  nnd  (Ary  art  ktrtt'if 
•Jttrtd  in  maanrr  falloaUlfi  lJuU  it  la  ta§,  tttre  ihUl  be  addtd  an  to  tkt 
rnd  of  Ike  lOUA  of  tntk  AHUlt  Dte  /'Umtiiyf  uardt,  nunwfy  '  Ktvry 
patt,  pratnt  mt4^Umt  Bvtettr  w.'iO  \tt>  ttttn  .,r  it  or  thalt  become  a 
Director  of  amgnmtr  Oimpmf  at  (Ar  rmr/iiiue  ■>/  iKit  Vompnuy,  sMy  in 
addithri  t't  ttnv  rftnunrrattMn  rftreli.'fi        Kiia  untUr  f/if  f'<rtri\tu',i  pro^ 

to  lehick  he  A-u  btropu  or  may  krrcaiter  U'vsite  entitled  at  a  JJimUir 
^tmHttlur  Cknfwiir.  wJtetker  hit  ^lijii^tim  for  tuA  Dirttltnkip  «Mf 
er  thidZ  Ml  I*  IM  jf  kfm  in  trutt  for  (A is  L'owpany, '  " 

LodI  TWEKDDALE  aeconded  tlie  r«.>lutinn.  »l,tiA  w«a  at  aim  aairiad. 

A  vote  of  tltanka  to  the  Ciuirmii  nui  Directors  was  paiiad  Hi  tha  " 
motioa  «(  Mr.  NEWTON,  «eoonded  by  anotber  ahareholder. 

Tha  jweaifflagi  then  terminated. 


WMi  Indfai  and  FlHuum  Mtfm^  Oe.  (LM.). 

The  report  of  the  dirwctnra  of  this  company  for  the  half-voar  to  June  30 
■tataa  that  the  amount  to  credit  of  revenue  is  £'7'  757.  I'/a.  againtt 
£30.929.  10«.  8.1.  fir  the  c:irrc«r>"ntliiii;  1mlf  yiMr  ..f  lU'.l'i;  the  expeones 
»ere£2l,7il.  lln.  lOJ.,  a^iiimt  EilMH  4.*.  iii.,  leavi-ig  £6,0O5l  Si.  ai. 
Jba  ditociura  rejsrel  Ihia  ia4d*tiual«  reenit,  whitli  is  attributable 
to  low  rates  anid  the  continoad  unsatiaCaalan  condition  of  We  it 
ludia  trade.  Tu  the  profil  uf  £6,006.  Si.  H.  for  the  half-year, 
thci-i"  U  I'j  1*  »iM&!  int-rent  un  !nr#»tni«nt!i  :'£2,737.  12*.  7d.), 
niikinp,  w-.th  £279.  (».  ft  1,  hmuL-bL  (orwanl,  IS, 02V  Sd.  to  ciailit  of 
revenue.  TM  cumulative  riivid«n<ls  for  tlie  hnif-year  on  the  first  nod 
aacond  praferenoe  shares  amount  to  £11,769.  12<.,  and  to  BlMt  tbiaa 
divideoda  a  further  £2,746.  7s.  7d.  is  required.  It  was  pointed  out  in 
the  last  half-yearly  report  that  there  was  a  substantial  increase  over 
coat  in  the  value  of  the  inveatiDeat*  of  reserve  ;  thi*  i*  atill  fortu- 
iiiitelv  tti«  tMe.  uul  the  directors  again  recommpn<:)  tlmt  the  cumulative 
|irL-(i-rt!ii.je  JiviileQ'j..  be  paid,  and  that  a  dividenii  <.[  t  '.  |«r  clmre  (free  of 
tat]  be  paid  uu  the  ordinary  ■■haree  ;  and  that  £6,000  haa  been  traiMit*rr*d 
Irnb  iMTMb  latfioi  lis.  lid.  to  ba  ainiad  tonard.  Tkit 
laavM  Um  nliitaf  Iha  bTCrtmuiu  greater  than thair  aoat,  M  sbawa  Ib  tha 
accounts. 

In  tha  lost  report  the  tlirectors  stated  they  had  addrassisd  llie  Secretary 

■:;!  Stute  for  tbi"  Ciloriici  if  the  pdriti'in  nf  tbr  rntnpBoy  »»d  ».'Vuiz  f-tv 
1  injur  in  I  aid.  Tu  ill-it  appU.-atiun  a  r<-ply  froi.i  Mr,  i  'liimkifrUin  wjn  rrx'^i:  d 
expreaaiag  regret  at  bin  iaabiliiy  tu  leot^taiQeud  a  grant  to  the  company 
fi«B  Jnparial  funds.  As  tliia  grant  would  have  haao  in  tha  natiure  of  aid 
to  We«t  ladk  etMnmerce  by  tnabliog  the  company  to  maint&ln  it*  axlitlng 
low  fjirifl?*,  the  (lirficlum,  f(*Uu(^  tb  it  the  irf  mpiny  I::i  I  a  alrong 
clAini  ui'ijn  tito  (.». ivrrunnnit ,  laid  i-i-f  re  Mr.  t7hauiV.^-r[(ini  further 
statomanui  regarding  its  pneitiun,  the  origiaatmg  <'AUst!it  of  it,  the 
jrea*.  value  of  the  system  to  the  Imperial  Uovemtnvnt  and  the 
ooloDies,  and  aolicited  a  laennaidaration  of  the  company's  appeal. 
To  the**  further  O'louuunicationa  a  reply  from  Mr.  Chamberlain 
Was  reoeiveil  on  Oct.  2i,  stating  his  inability  to  reconeider  hia 
ib'fiison.  The  direotore  will  have  to  carefully  DottMUv  tliit  rli  eialou, 
will.  »  view  to  taking  future  action  iu  the  interests  mI  ih"  L<ji:i[itn>.  .\ 
copy  "f  the  corrnpundence  witli  the  4!u]i>Qial  Oi&--e  iii  issued  Utah  tlie 
report. 

Tha  company'4  duplicste  system,  cnmpriAing  McaUw  tt  a  total  length 
ol  4,M8  knaUh  CHtiuMa  in  floed  wMkiag  oidar. 


British  Electric  Traction  Ca  iLti  ) 

In  an  interim  r*p»rt  iesusd  by  the  directors  nf  this  oomjmny  it  i« 
MBOvacari  that  an  iMlriM  diiidMd  an  the  ordinary  ahaae*  wUl  M  pdd 
••a  1^22  (being aiKBMBlhB  aHartlia  last  payment  of  diifdMd)  at  fba 
ratoor6.iMrc*at.]Nr«aBamfar  thahaU-ycM  to  Sa^SO  OBMcaBntal 
difkhnd  tetki  ftMNU  jawMdiicHMwU.  im,  whkh  b  at  Ilia  MM 
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r»le  an  lire  ioteriiu  ilividetul  ptiil  Imt  ycir  Pit>«ri,  I  ry  )iri>p*«i  con- 
liimw  to  1)»  mule  liy  lh«  u-jmpvijr  anil  it«  i'- i  n^r.i  nrupaaiw,  tbe 
afmffHie  tntiic  rccripta  on  Ube  rarioui  Iidm  in  ii|>arnti<>a  'hnw  •  cwuMn- 
■UtiMnuc.  ThtroMVlimapMiid  forU•n<^ftCnilwl■d«•:— 
8•Mllek  luipmrrrotatt  mmI  IVammja  Co.  f6|  milt*},  opHMd  fcr  tMflto 
bjr  eleulriti  tmctiuQ  on  June  SO. 

PKtlitrWt  El«tric  TrKlion  Co.  {U  !  *  rk  isg  21|  nihi  tlMkriu 
Uarti'  !i,  »ii  1  »  furlh€r4J  roil«  r*«<ly  for  woittiiig>. 

Jtii  IIlv  s'.MtiibriHgtt  .in<l  r>i<lri<:t  Kloclrie  Tr*cli'>D  C'.^.  (I.t4  '  (3J  milm 
PlKMinl  fur  inttne  \>f  oltctrk  tnveliuD,  and  a  further  5  inileii  to  b«  o|i«o«(I 
M  toatt  am  Bovi  v1  Trade  rntiticate  i>  t(t^*o  ■ 

Dnfflajr  tad  Wo1vrrli%niptnn  Tf«iaH'a5>  2^  miV  t  Lava  bteii  reNHliMM, 
aiitl  na*  Of  «o«d  for  Imil  •  '  >  rlwtric  tratliuu  oii  Uob  3l) 

Ki<lil«ruii»lar  anill  ii^r  r  t  I'.lecfir  LiKlilinK  ■BilTkMllHI  (hk  (tJaL}. 
EtaeUic  tigtrtinii  auppl;  commmuwd  in  Au||uat. 

tf9mm»  IlMtiM IkMtitii  Odw  (4  mMm  pwticalljr  oompbUd)  aoA  b. 
beaiwMdfV  li«SBa»mBMOar|i«nUMI«l«raadjr  to  aupply  enrvMit. 

TUa  IM  fa  fribma  by  on  fiviiic  llw  iiMttl««a  IKM^ 
BiK.T. 


MEW  Govpjuius,  nmwn  snoMi^ 

Bunu  AMD  roKSor  BMomeu  VWOLB  CO.  (ITD.  )  -ThU  <»m 
I«By  wan  i«K'<t<r<>3  Nov.  2,  with  a  c*|hUI  al  £160.000  in  £1  nharvi,  U> 
■oqnirc  U«e  baoiacu  of  the  lrf«c;>U  WJetric  BalUry  <.'".,  lAA.  (incur, 
ponkt*!  1899),  to  mI'-A   iitfc^iiKiit"  aiDot!i!:»t  oth»!n<,  Kiwly  II. 

Maquaj  ^KlminiaLratnx  the  IjIp  s.  \V.  M*.|ii»\  '.  ui  i  i  r  ..m  j-  >iii  ilw 
buiUoeH  uf  tlecCiKiaiu,  o^Klrioii  a^ul  (iviiefal  en^i^iivrr',  motor  car  aiwt 
launch  buil  l<  r-, 

OOLOIfBIA  HOTOR  OAK  00  '  LTD.,  ~TltU  i»MU(iaBy  km  nwtatered  on 
Oat.  to,  with  m  wpilal  «t  iCUMW  te  f  1  ataraa,  la  airiy  m  faariatM  at 
eketriflMi,  alaelric  uetor  MM  iwhigla  MtralMtiifin,  <7(ta  BdMnt  Ae. 

BLtOTtlCAL  TRAOrS  BVmT  (LTI>.)-ncKia?erol  OD  Oct.  30,  with  a 
capital  of  £&,0O0  in  £1  >liarea,  tu  air  ry  uii  the  biiaiocti  of  •lactri':«I  ami 
tilhtT  appliance  aii<l  ILitiuK*  maoufaijlurvr*,  Diutor  car  and  cycle  uianufac- 
lur«rf,  <lyn«(Di>,  iclKphoix^,  l>«°l,  elEctrolier,  lamp,  aii>t  accuiuuUt-v 
Dukoufaclurer*,  The  wilxcrtliura  iiuiluile  Mr.  U.  X.  Hutfitt,  electrical 
«iigitieer. 

EUOTSIC  TtBieU  CO.  OF  «UT  llirAni  [OD.)  -rUl  eompADy 
«M  rrKi  •tn^il  un  Oct,  M,  «ilk  »  MfiMl  of  £l/M  b  SI  iuum,  to  eamr 
OD  the  bu>in>»  al  cIniliMuw,  dcctrio  motor,  oimin  uiA  tjtSt 

III»unf«€*'ir«'ni,  kf. 

KETTLE  KIV£K  POWER  CO  LTD  Krgi.lrrc<l  t>i:L  31.  with  a  i-afialal 
<>f  £'i'iO,000  in  i.1  tbar»>,  t-i  a<..|uirc  tlt«  proPfrV  Ibe  Cui  ul»  \Vat«r 
i'uwrr  aod  LiKbt  I  V- ,  Ltd.  [  iiicorporaU^d  1887),  uoi  to  carry  od  in  Ibitwh 
North  America,  Uie  L  ulled  tsUt*  uf  Ara«ic*,  or  dMWbarc,  lb*  bttwMM  of 
UteHionc,  t«leanpli,Mid  <aU«  canatniclM*  aad  |ii»|»lt>or«,  HBByliw  of 
•iMtricity  for  ligkt,  be**,  and  powir,  ahalridiaa,  altetoicd  Mail  RaMral 
roKiawTi,  Ac. 

KIHOBBtrKOB  HOTOR  CONSTRUCTION  CO.  LID  )  Thi«  c  iii [I'll  ;  bad 
licrn  regialvreil  iu  Kdiiiijurt(h  »iili  a  o*piul  «(  150,000  in  aharat,  to 
acquire  the  buuiitiui  if  the  MatlcUic  Mutor  CarriafB  Wilfe^  and  to  oarry 
OD  the  bvaisaaut  ete<  trie  mutor  car  builder*,  A& 

LOanNI  mVIBnUL  WABBHOUM  0<k  ifOKi-^nia  oeuiMDy  WM 
registered  «B  Oct.  IS,  vilh  a  capital  of  £1,0C0  fa  410  iliaraa,  to  carry  on 
the  buninen  of  clectriciaiin,  .upplien  of  rlectridly  fur  ult  jnirpoaes,  elec 
tt  ical  and  graeral  en^iiicera,  Ac.  Tlie  •ubirriben  are :  —  W.  I...  Mad^o,  elec 
trical  enfcioeer  ;  V.  J.  Madgen,  i-lcctriral  mfknftT  ;  T,  R.  friiri,  »>!(^tri«al 
engineer  :  A.  K««tt>r,  It  H.  M^^CIellan,  It.  .1  I  Vii:uii..  i...  i  i:.  Wn^lit. 

KAILWAT  COHnRDOnOir  AND  OEKERAL  DKVELOPIUaT  00, 
fAMUMU  M^with  •  oapiud  U  tUIOjm,  (n 

MahaMa,to  Ukaawtr  tha  ImtiaM  of  Um  Or***  WcMcm  of  ■TimiMla 
Itajiway  awl  K  ectrie  fiiHiw  Oob  <Ltd.),  tol  to  BtnT  M  lb*  biwtonatf 
railway  and  tiammy  fmpriailan,  •lactricd  and  faaaial  MfiUMi^ 
prmtmctfir*,  Ac. 

RICHARDBONB,  WZSTOARTH  it  CO.  LTD.  j— Tbi«  oom|Kioy  wai  rCKtatered 
on  Ucl.  29.  with  a  («)>jul  c.f  £700.000  in  £1  aharee,  to  au|uire  thif  buri- 
IMtaea  »f  Thomaa  lUchardlon  A  Sou  (Ltd.),  Sir  Cbrlatopher  FuroMa, 
Wetlgarth  k  Co.  (Lt'l.),  and  William  Alfaui  ACo.  <  Ltd.), and  to  ctrryon  the 
ItuiioeH  of  luariov,  electrical  and  general  eoRiiiBeni,  foundern,  Ac.  TV- 
KUbKribers  are  Sir  T.  ISichardnon,  Sir  Chrwloplier  Funie»«,  D.  B.  M<irwoD, 
TjB  We-tj-itl),  f'f  W<  <fg:tMlt,  A.  Harriaao  and  W.  B.  I"«t.  The  6nit 
lUrectijrn  nre  Sir  Chi  ist..;  l.i-r  I'l-nin.-,,  M.I',  (chainaaa),  h.r  '1'.  IlLchardiion 
(vice-cUairujiiu  I,  W,  J.  l{Kiuuiii«.n,  \V.  AlUn,  M  l\,  S.  \V.  KurnrM,  Tom 
Wealfcarth  and  D.  li.  Mori^sn. 

ROWEIL.  SrOART.  XELMAN  *00  :LTD.).~TliU«Mi>pany  waeregutcrwi 
un  Oct.  26,  with  a  oapilal  nf  £100,000  in  £5  aliarei,  lu  an|air«  the 
lituiucMeh  rarriod  on  by  Me<w*.  Kowcll,  .Stutrt,  Kelman  A  Ci> .  the  W<irld 
f'„n  inrl  Klectric  Syndicate  (Ltd.),an<l  the  oiiwts'^inn!'  ml  amtractaof  the 
i:  lilvsuy,  Tiamiruy  and  Wat«r»oik»  C-omtru'H  'n  ('  > ,  »nii  t4»  carry  on  the 
buaiaeaa  u(  au|>|>Ueia  of  aUclridt^  aud  g**,  electiical,  oMcfaanical  and 
paairt  etmlpwr,  Ae.  The  aataenbaira  ar»i-*C.  B.  Koliaaifc  t.A.  Kabnaa, 
a.  JL  Kdmao,  E.  V.  Kalmaa.  D.  Slater,  8.  OiUw  and  IL  W.  BlaoAbum. 

STATTBRS  (BIRIOIiaBAH)  (UHITED)  — T1ii<  company  wa«  rcgiatered  on 
Oct.  26,  with  a  capital  of  £10,000  in  £1  •liaree  (6,000  preference),  to  carry 
an  '.h<s  Lu-!iiei>-   if  rtcctrici'  and  luechaoicmJ  cngineen,  «ira  draw<r>, 

J.  WAKXnSLD  *  tOHS  (LTD.)— KwiiUrad  K«r.  1,  with  a  eaoitai  at 
mjm  i»  ttl  tktim.  to  aaqvba  tlMtaiiMaa  at  J.  WalaMlTSoni> 


and  til  carry  on  the  buunno  <>f  m»nufji'-tur»'r»  cf  amt  dealer*  in  slectric 
and  gaa  lampe,  fittingi  ae-l  R-.TeM-iiie*.  cngiTi^or..  Kt.nuinr^.  [tie-p_cj«.  A^^. 

6.  WJUTIAXn  A  00.  (IMO^^iTI).)— Thia  ooui|iai>y  waa  regiitavd  on 
Oct.  n,  with  •  oapital  «I  XiaOLOOO  ia  £10  ahare*.  to 


a(CLWhitt^kOo.(Lt4.)  and  ViunafaU  A  Co.  (Ltd.),  al  AccriuyicMi, 
aad  toaany — tba  Iwatw—  al  laaafcaalaal  am^alaatriaalaagiiaaiifciwuidw, 
aautb^ 


TORXUmtX  SLSCniO  rOVn  BTHSIOATB  LTC/i^TUa  OumiMioj 
waa  regiitcreil  on  Ucl.  2i,  witli  a  ea(iital  uf  £10,0^0  ni  £10  tharea,  to  «arry 
mi  the  butiiMM  ot  elvctrldaiM,  elecli  ical  aud  general  euginaera,  Mipplwr* 
of  electric  power,  Al-.,  in  the  WmI  Riding  of  Yorkehire.  luutlt  <if  the  Kirer 
Whiirfe,  or  eke«here.  The  aubacriber*  an  A.  O.  t.up'.on.  (^  L.  IAmub, 
It.  Headaon,  A.  (  '.  Hrigga,  l_  Marcan,  S.  Ingham,  r.   '       '  i.  Jaekaoo. 

CHLORIOI  SLBCTRIOAt  ITORAOC  BTinMCATf  LTD  -The  HtiimaJ 
return  to  S*(>t.  11  h««  l-  .  n  nled.  The  capital  ia  £262  500  i<i  EO.MO  .\. 
30,000  B.  14O.000  C  aud  1U,503  fvunilera'  iharei  of  £1  euh,  tti  nlnch  aii 
the  A.  B  and  fuunden'  and  lOO.OOO  C  aharea  have  been  taken  u\k  £1 
liaa  bean  mile,!  and  |«id  up  oo  each  uf  65,000  A  *liar«a.  £157,500  ia  vn- 
.t-  ;  '  i;  thf  letiiauilhn  IS.COO  A,  X'.OOO  1!,  100,000 C aud  12.S00 
f<  lui  iilrr  -     1 1  -  .  - 

BAUrax  AMD  BERMUDAS  CABU  CO.  (LTS.)— Tba  aaaaal  ratwn  la 
«)ct.  11  f'.v.-H  the  .aiHiHl  M  £3afin^  t&  ilann.  ah  at  wUahhMabaM 
taken  up  xad  patU  fur  tsi  (uil. 

JOH»BOir  LOimLL  KUOrmiO  TRAOnam  OO.  (LrO.)-11ie  annoal 
return  to  Aug.  30  gires  the  oantal  aa  £200,000  in  40,000  partly  mW). 
4,000  fnlhr-MU,  and  16.000  defarrad  I  fully  paid',  tham  at  £5  each,  rf 
which  36jm  jor^y  paid,  1,131  fully  iiaia  and  16.«t>0  'WrwrTed  rfully-pMid^ 
haTab«aatahM«|iw  <i  baa  baaa  ealM  av«  •(  3^061  ataraa,  And 
£lM;m      baaW  rtaahad.  liwriMr  d2jm      ta  I 


CITY  NOTES. 


■nORAWDA  rUiik  rnte  4  \»t  cent.  {Mnoa  July  19,  IdOOi.  PrU-e  i.f 
ail.er  29,..!.  |«t  n.-  i\,,v.  h  i 'uokjIii  (2}  per  vrat.)  Wi^H^98-,  f.ir 
moriaf ,  Via,.  -  tirr  ai.-<M>uni ,  percent.  97  jj  — 98j  (N'i>».  H.V.  Su>ck« 
and  Sham  ( ontioualiwi  Dfu,  Kat.  IS  and  17  s  TieMa  U»|a^  Now.  U 
and  38 ;  I'ay  Daya,  No*,  ll  mhI  31 ;  UtOag  Miara  Ovrjr^var  Dara, 

S«r   9  HI.  I  2/j. 


AKKOaOLATORXIl  FABRIC  AKrifK  OBBSLLSCaAFr  BERUNi  -A 
dividend  of  10  |«t  cent,  for  the  year  1R9',><1900  ha>  been      l  >rr<!. 

AILOBIIBIJII  BLIXniCITATS  OIIILUOHArr.  The  geunal  meeting 
of  lliia  cumpiny  will  )•«  held  on  t*cc.  6,  when  tin  payment  of  a  dleidonrl 
of  1$  per  ocuL  uu  U  47,0032000  oafHUJ  and  of  7^  per  cent,  ou  M.U,O0O,0O3 
(atatoak  IB  par  taw,  un  lM7|flOO,000  lit  yaar)  will  b»  iaaaa>i»aiW, 

BAnR-miR  AID  WATDU»  lUOTlIO  BUMTATOIk,— It  kalatiad 
that  the  ianie  uf  tlie  pruapectui  of  tba  Baker-ilreet  and  Waterioi  RImrtric 
llailway  haa  been  delayed  throu^  a  diifl'^uUy  in  aacuring  the  un  lerxrnUn;; 
i-f  fh"  cAfiita!.    Ttiif  iliB.-ulty  w  ta'A  to  bo  no*  ovaroome,  and  Uie  pnn. 

pC-,  Lu*  lA  llkt-lj  i->  U[:.pPlir  i:i  u  lew  rl.iyf 

BERLUfER  filXXTRiCOTATS  ACrm-aBSBLLBOBArr.— For  Iho  pMt 
year  a  diTiden<l  ot  10  par  «aak  J*  prtpetad,  agatnat  13  Mr  amk  iult  jair. 
I>uring  the  year  the  ca|irital  um  iBMMMd  by  nearly  3kS0OJMM)  maifa,  and 
the  incremed  c<i«t  of  fuel  aleo  fttOf  aoaailllla  lor  tbo  Ml  in  dividend. 

CALOnni  OARBIOB  TRinT.— Tlw  FcmmmW  T(ma  »u\<-'  Vin.t  aa 
Ii'.tfi TjRli  inAl  Tr.i.t  in  fteinij;  |^TOTO*>ta*l  erf  the  chief  mrhMe-priKlucinc;  cm), 
[iftnie.  iif  Knrniie  ti' r*tAl,]i.h  thr  ]-rinri].!«  i.f  riviiiaiinB:  thfi  mirkot  aii'l 
prerenting  uudonelling  of  ihia  commodity,  A  preliminary  meeting  of  tlio 
1*aa  «f  tha  0BiMda«aika  at  ~ 
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Md  Votmj  und  Swni«n  hn*  bwn  h>  'A  io  Berlin,  undar  the  ptvUmuj  of 
Iter  Ton  Gt«n';;k,  of  ibc  Lons«  <  'ar i  .Jr  \V.>rk>,  aixl  a  fiiiM  niMltaK  b  to  W 
held  in  Berlin  t"-d«_v  :  i-'iii';ay' t./  "^ttln  thn  prc!iini:iAJ-ics».  . 

ELECTEICAL  POWER  DISTRIBUTION  CO.  LTD  j-Sijl„crii.Uoi»  b«vo 
bnu  invited  tbia  week  to  aa  ume  oi  12,960  urttuiArj  abiu-nt  of  £10  neh, 
•tAfnahwi  of  41  parriMH^  Tbm  ■riwuiiutiiiu  to  tte  mm  hw  hewi 
B*r  M  llw  Wttib  Ifhiilitii  ftiiiltiu  Ook  aid  tb  Bniih 
jjhMrtogO«k  Tlwatan<ifll*lo(tli8Diiii»MtiMO«|»n7 
if  CTM.tWWl 

tOin>Oir  UKITBO  TBAMWATC  (LTD.)— During  the  week  tbla  coniMoy 
mvl*  Ml  i-^ui-  of  £380yM04  per  cent.  Gr«t  uiortKa^se  debenture  Uodi,  <rf 
wliich  <ed4|18S  wM  tmu  »«a  »lk>taiwl  (o  th«  Uolden  of  iMiag 
lermioaUa  drimihCM,  ud  tM  MnniodMr  «M  oflknd  for  Mibtoriptiofi 

ikl  |i«r. 

HEW  BROTHERTON  TUBE  CO.   LTD.!    l;i  fli<-  r.  |.  i    .    ti  n  .lirwtort 
ul  '.lib  CKiiiiMuiy  iu»t  iiMUcd  ii  ia  tiiuounoed  that  ft  new  t>rMich 
aMed,eMBprMKtb«nMwte»m  tt 
Guios*  for  tlMteb  iriiiBg,  m4  tiM  4lM 
SaoooM  wfll  h»  darhrod  bott  lUi  oew  bna«k. 

tmummm,  wmmam  m  oo.  (I!id.)— ARiib»aaoi  iM*e  iM«n 

iiivitn.^  Ihia  wM'k  rarttWVM*  «f  tlw  ibare  capitftl  of  £709.000  in  this 

I'Mnptinv  i;360,000  6yar<nl>«tBMd*ll*e  ]>T«fer>'UL'e  and  3^0,(XX)  Lmliikarjr 
.l.irr^  f...il,  -f  x'l  nach),  alio  for  £SS0,0Oi  -U  per  lcuL  |~  rpelu.il  .Uitwti- 
tUM'».      l)t  t)ii»  iv-ui^  200,000 '.r  llTury  ftli.l    l.W.OIX)  [irrferiMlm  »li»rc«  1U"I 


£100,000  debrnturei  in  taken  ay  the  direi:t(ira  Mid  Other  partiee  and  to 
allotted  in  full,  IcavinK  Miercfore  unl)'  £300,000  for  the  general  puUie. 
The  eom|iany,  a»  wilt  be  Men  irj  a  not«  claewhm,  aiDalgaoatm  Iba  wall- 
known  firaia  of  IU«h«rdlCP«,  a(  Hartkapool,  VinMai^  Weatgarib  k  Ox,  of 
Middleeboro',  and  Vm.  AUan  k  Co.,  o(  Sandtrlaod.  Tba  firm  of 
Kiclwrdaoai  aro  a^W  mmaautativa  in  this  ooontir  of  Maaora.  Brown, 
BoTeri  k  Co.,  and  tlia  amalgamated  firm  will  hava  aa  importaat  electrical 
depirtment  for  the  iBAnufActure  nf  enftinei  for  elsetric  powm  The  liat 
oluecd  yestenlay  (Tliurtday). 

ITOOK  SZOHAHOB  HOTICSI.— Tlie  ciimiiiitt^e  ha*  been  a%kB;l  to  allow 
th%  4  |icr  crnt.  delisiiture  Ktock  rif  Ui«  A'"iii'iiyfon  auri  Kw/httftrut;/f  tnii 
NoUing  Hill  KItrtric  /.iykliny  Ormpanitt  to  be  <p<>t«<l  in  the  official  li*U 
13tJi  inat.,  ha<  been  ap[ioiot«d  a  •pecial  lettliog  da;  in  20.000  vendor*' 
ordinary  fully-paid  £laharee  (Noe.  27.001  to  47.000)  of /Mt'ua<i-f  Timmim 
ILtd.),  the  further  iiwuc  of  ■!  JOG  fully  £1  ehares  (Vim.  140,001  to 
14^,300)  of  the  PrnrjoH  /  r.  (I'.it-H  .Syj(<  ■  i  Ltd.),  and  tlie  further  iuue  of 
10,000  ordinary  £5  abarea  ( £2  paid,  of  wtiich  £  1  i«  preDiiuiu,  and  ouin- 
berad  90,001  to  100^000)  and  VQfXXi  6  par  eeiit.  ramulaUra  prafereooa  £6 
■h«rea  (£2  paid,  of  lAlefa  £1  ii  premtuoi,  and  mmband  70^001  la  80,000) 
of  Wm-tnn  and  Rahinion  (Ltd.).  The  10,000  6  Mr  «n' 
fereDce  £S  ahara  (N'oa.  60.001  to  70.000)  of  tboUttor  ( 
been  ordemi  Io  be  (quoted  in  tli«  oWrlal  li«t. 

TBLEOKAFH  CONBTKUCTir'N  AND  MAmTENAMOE  CO.  LTD )— Tlw 
diractoDi  liave  ilodared  ku  inlwim  <li\  iiintui  «l  ti  e  r«l«  «(  8  i>er  «iit.  per 
annum. 
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■■TMITT  HMT 

BTeUiHIi  a  Ot'aw'oh  D'at'et  ■1ee.t<U3r<l(AiDy  pd.) 
BMraaeaoaUt  and  Poota  t)sa.  Sappiy  OnL ..~ 

Do.     «t  per  OoM.  OaaalaUre  Praf. 

D«  OtMrOaablMMaoaiaflMakfred) 
Boaopton  m  rainliigtot  naolrlalar  Sawly  Otd. 

Oo.     TperOaawn   .-. 

OalMMa  Itoa.  6Mp|f  OMtoarr  (Mkr  pauO  ~ 
Otariag  Oma  k  aMnd  naaHfattrMW^OOc^  . 

Da.     «t  perOaoi.  P<»l>ieaaa 

OhaUusa  Blnrtrlcttr  Sapply  Onllaarf  „. ..... D»ir 

<    Di>.      H  ttur  0-mu  Dubmlar*  atoek  (red.)  ..... 
Ohleaitti  K.llnxn  l«tM'>rt.$^  0)  rr.O  il<l  BoodiCtM.) 
OltT  «i  Umitan  Rtostrlo  t.l,;*iiinn  Out. 

Do,      B  i>ar  Cocit.  0[irn'j'.it.tTo  Prof.  .  .....  .„„  „ 

•  Do.      •  pfflrConu  n.'-j  Tifiru  (red.)  ... 
Oaoaigr «( Umd^M  f.l  Ura.li  i'ruv.  OMIuary_a- 

Do.     0  par  I'lftiu  c  4-11  lUil  .  it  Pmferagoa 
Do.      «4tlJo'i.sli:.:'ki;*u.i»r.n|  iiral.)  . 

1'.  ■■.Itt.ji,,^,!  Kh'-I'-irv    i  Mily  I  ■  1.  <ti.ll»*r/  .iJ... 

(Ceaiilti^:>n  aud  KTiii{h.L«l>rl<jbrii  Orilaaf 
D->.        p^»r         Uc  Pfuf^muoa  m* 

[yrttViD  K'.H  tti,-^  H  i-.^.'y  0'  ll!;ary  ...... 

I)  1.  1;  p-r  r  11-..  lT..',.r  i  -ii  ., 
n.i.       i:::-  >  '■■■.i:.  Ic.  II  -rt<ii;i  l>al 

MatriipolitaL  KU.r,  Siipply  Ori.   m. 

D.I.  «)  r.'jr  r ini.  nsi>.av.>?k  nrei^ 
I)).      S|  (I  r  O  •  a.  M  ifi.  SMOk' 

MnW'i«  HILl  Kk-lrli-  O/iUnary  ...  

(Iif  ir  J  K  -nrSo  Onj  uarj  ,.  .. 

Rii-i.i  K,-:;r1.r     .. 

ISl..'rr..i  "      I,t.  ,tTrVi-ri,I,l.!.,IS/  lalM>r.D<a. 

li:!/*.  h;ii':v  .':  ■  1  •  J  upafij  of  M  -.ntra»l  Kh.arM 

•  I'  I-       It '1  J"  Cjnl.  f«-.  U  >rt<»j«  Diniawree 
81.  Jiim^'t^nl  ViH  Sil  l  8.j3trla  Orilnary 

D  j.      7  ifor  Csnx.  Ptihramn  ....  ....  .. 

11  1.     3t  |i>f  I.:  ii.  I)  iiioiiii 
SmlttiflalU  Uiirkoia  Klatuno  Hupi>ly  OrUtiar/  .. 

iy>.      *t  OeUatarM  

Boaih  t^dtnVlaotrieda^iplyiJriliiikr;   .... 

Wa«»intn«*«r  Bteotrlo  Bayy'.y  OriiLnarT   

1)1  ii    

tLf:TRIC  RAILWAYS  T«AM»UJ, 

Bl».".:i'   '1         f  .iiML  «M  -J  rrn'n^AT-fl...  .... 

Brli.1  »'i'i  rVj  Ti  I    r   '  riinilriroi 

Do.      Llilt;w  a'.i  »'til'roruri>'ji*0',r  j.Iy  fi  1;  ... 

II.  I,       4  [-.fir  CiinL.  11  ..'J  i-jt'i'ii* 
Brili-'i  I  'i'*-!lm  I'a  KL.'-Lrli:  ItilLvrjy  i  ;  I'nL 
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tIapaalalTtaaiwaya Ordinary  ._._..._...„...„.... . 
I    Do.     (par Oiok  PrtAireQaa .. 
I    Do.  «iperOeot.Oa(>aa$are 
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■  u».  .  AB«Uiat,lrrefar«ii:«  . 
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OmamircUl  Cable  OKpttdiMk 

•  Do.      «p«rCSmit.  MtaMmlMk 
Oat« Babnuin* OrdlBirr  ...»„...,._.,.„,_._. ad 

Do,  Praramu*  10  p«  Cut.  _„..„_.,.„.,..*u 
Dinet  BpuliUi  Ordinary  

Do.      Ii>  pw  Oonv  Caai-jUi  lr«  PrCtracM   

Do.      it  p*r  C«dU  DotimiQfw  .   

DlrMI  CniMl  Btau«  Cable  _  

Direct  Wot  India  Cable  ttXBj«.reb.(r»d.)  .. .. 
ttaetoni  Critnarr     —  

Do.      It  p*T  C*«t.  Pr»'er*ivoe  Sinek  

'  Di>.  «  i'»r  I'teii-  Mort.  IJeto.  Elu«k  ifViS.)  .. 
Saetnn  Kstt  tt  in   ,  ,,,  

I)o.     !>r«  -...-J  (I  9ju..i«'ii»t  npiii,aU|i<! 

Do.      4  ]««r  v.'HtiU  lK,!»«nirjre  a^cfla  

'Ba>Mm  and  a.  Arr-.ran  «  '.  Morv  Dab..  IMW  ._  .. 

IM.  4  p<ir  i>iDt.  U<ai  lUai  Sob.  IMm  (red.  ^^ 
Olote  T»;rirT8l  (i  *Ti.i  Tnit   i 

IVi.         «  (Hir  r.-,;,  m.'.  rnr  ,-0    .  .1. 

Onal  N"'rlt-<irii      i .r-.- n  ...  

H>l!'>i  Jt  Ki  riuaJe  i;eL.la     .  Ul  Uurl.  Deti.  iral.) 

In.i'  ■  y.-i'  '(■•■*-!  - 1.: 

I»L  I'.ii  1  .'ill -I  '  Braiillan  6  per  Otnt.  Dotie..  1«>4  . 

Pacirc  A  Bun.r'rtw  Tel.  4;;  Ooai.  Dele.  {nS.\   

Heaior'e  —  —   , 

ItabBiarUie  Cables  Trust  
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Waat  India  and  Paaaaia  „.  „ 
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11 
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United  Hirer  Plat*   _   ...  .. 

Doi.      IX  Oamn'atlTo  ProfWenoi  ('.'I',- I)  . 
If".      t-«       it;i.  1D^.  pel:j  ,,..„             .  , 
>     Uo.     tcarCaal.  Datentart  Buek  irrd.)  

fucme  MAauFMTaiiHc  as.  compaiiei. 

.\'Iian>'  F.li'i  tri-U '.'o,      Cjm.  I'ri-'f...  

Amc  KiKtrictty  Meiar  •  par  Cant.  Otua.  PiaL 
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Do      Piret  ll<>rt«a««  Uainoiaraa  „  
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ISf.      fl  per  Cent-  Prfferwjce   .  .......          ,  ,. 
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IK..       L      .„.. 

IKi.         p<ir  '.-Vnl.  i'rt^f.  Naa-Onm.   «  

IJ...      it  paid..   __  „ 

Uo.  iiperCaot.  Prtp;taal  lalOab.  aioo*... . 
Do.     Perpataal  iBd  IMiaotar*  84aok  ... 
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tfp«  ObU.  let  Karm>««  D*b  (!•«.).„ 
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aroiiip4oi>  and  On.  (Soa.  1  u.  stjam)  

■    Di>.      6  per  ('«nt.  Plrm  Muttuan*  Otb.  (rad.)  . 
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I>i>.      Usii  iraciitrlTiK  Orolnary  .................. 

Do.  •  per  One  Ciirii  4jUlra  Pl«fanMt.....„. 
Wlllaaa  anil  Uoblasoa  UMliiarv   ......... 

Do.     lpva9nt.0aaiilairraPi«llMr«aea      .. . 

Do.     «i  par  Omt.  lat  Mortgaga  Dabaourat  ... 
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Tb  mnitnifliioD  of  <Sm  BiktMtMelaiid  Wttarloo  BiUm; 

—ft  deep-level  andergTOond  electric  railway--ba3  been  in 
progrees  ao  long  tbftt  mugr  of  our  i&kdaa  will  leem  wiih 
•orprise  that  the  BakiMlnet  anfl  Wateilao  Bnlway  CompAny 
baa  only  recently  issued  its  prospectus  and  applied  to  the 
public  for  a  share  capital  of  .£2,386,000.  The  aabsoription 
lift  closed,  in  fact,  on.  Wednesday.  The  prospeotus  discloses 
MBM  iBteesting  particulars  in  regard  to  the  metliod  of  pro- 
moting and  financing  this  important  metropolitan  railway 
undaftaking.  Up  to  the  present  time  the  conatraction  and 
other  work  has  been  carried  on  by  the  London  and  Globe 
Finance  Corporation  (LtJ  ).  By  contracts  already  entered 
into,  the  Company  will  pay  this  Corporation  £B,O96,O0O — 
HUHMfyi  £8,829,500  in  «iah  or  shares,  and  £773,300  in  4  per 
cent,  (lebentnro  stock — for  tho  following  congiclerationa. 
(Note,  by  the  way,  that  the  snm  to  be  paid  is  equivalent  to  tiie 
I  shan  A^ital  uA  all  bat  iK88.000ot  tba  total bomwing 


Tm  ooofliteatioiia  an  fbat  tlu 

and  equip  the  line  for  a  throe-mfnntes'  service  of  trains  ;  ran 
it  for  one  year  after  it  is  opened  for  public  traffic ;  and  hand 
over  poaseMfan  of  tiio  OBtln  ndeitaUiig;  tagettwr  wftb  a 
working  <mpital  of  £30,000,  to  the  railway  company. 
Somewhat  unusual  as  is  this  method  of  promoting  an 
«ngineeriug  undertaking  of  tiia  dfaanotar  tf  Um  BahuMkoat 
aai  Watadoo  BtUwaj.  it  Iwb  ibb  faeoaiBMBdatfaM  to 


shareholden,  that  it  throws  all  the  many  riaks  during  the 
oonatmotioo  and  (be  early  poiriod  of  working  the  line  apon 
the  Iiondoa  ao4  Okiba  Tlnaaos  Oorpofmtfan.  On  tha  oHmt 
hand,  it  is  quostlonabic  whether  the  railway  oompany  haa  not 
shifted  off  tliese  risks  at  somewhat  too  iiigh  a  piiae.  Matn- 
rally,  the  flnaaolal  oorporatloo  masi  protoet  itidf  agiiiiBt 
contingent  and  unforeseen  risks  ;  and  this  it  can  do  only  by 
otUHigiqg  a  piopoctioaately  high  price  for  its  eontracta  and 
In  diabardening  its  ahonlders  of  the  load 
earlier  stages  in  the  progress  of  the  line,  the  rail- 
waj  OM^any  may  find  that  it  has  burdened  itself  in  perpotuity 
with  the  dead  load  of  excessive  capital — an  evil  which  it 
would  bA  th«  eSMi  of  whan  it  cobm  to  taka  ofiv  lha 


Paor.  Peebv,  in  hla  piesidential  addrees  laat ' 

to  the  differcuoes  between  the  Kew  Obscrvfttory  authorities 
and  the  London  United  Tramways  Go.,  and  made  reference  to 
the  oooliniaiMo  «hkh  had  iakaa  plaoa  bttmsB  the  yairtioa 
Interested  and  repreaentatives  of  the  Board  of  Trade.  In 
another  column  of  this  issae  we  give  aa  aftronnt  of  the 
pnwaodiiiftattUioouianiM^,  wUdi  aia  of  nwn  tiian  loeal 
interest,  as  tho  settli  nipn^  of  the  present  controversy  will 
apply  also  to  future  traction  schunes  in  the  ""ighbonrfaopj 
of  nagnaHe  obMnatetaa.  B  io  rigndfioaat  of  die  aonte 
state  of  fueling  on  both  aides,  that,  in  spite  of  the  earnest 
persuasive  efforts  of  Sir  CotwriMAT  fiovui,  the  f ermanent 
Secretary  of  the  Board  of  Trade,  no  oomproimlse  could  be 
arrived  at.  Although  it  is  eminently  a  case  for  compromise, 
and  one  in  whkh  compiomiaa  should  not  only  have  been 
possible  hut  eaqr,  we  osaaot  hot  walaome  the  final  result  of 
the  conference,  viz.,  that  the  Board  of  Trade  is  to  diafk 
regulations  as  to  (he  extra  precautions  (if  any)  which  are  to 
be  adopted  by  the  tramways  oompany.  Thejsa  regnlattoos, 
prepared  by  a  department  which  will  act  without  htM  tovuds 
either  side,  will,  no  doubt,  bo  applicablo  to  nil  cases  of  a  like 
nature  and  wiU,  once  for  all,  settle  the  course  that  is  to  be 
adopted  la  the  aolntion  Of  a  dilBeDtt  pcoUam. 


Tne  Paris  Exhibition  was  oloaad  oo  Moodsif ,  and  opinions 
are  wied  aa  to  wheHMr  It  is  to  be  deslgnatod  a  success  or 
a  failure.  We  are  not  oonoeraed  with  its  financial  results, 
01  whether  the  bondholders,  the  unlucky  concessionfiireH.  or 
the  aifaiUlOKt  nlaiatad  to  the  utAlUuet  beneath  the 
gtlkrios,aniMit  tob»|ttM.  Iba  sftat  on  Ilia  oMrioal 
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enginwrinR  industry  bncn  cntisidorable,  aod,  on  the 
wbolo,  propitioiu.  liritisb  fizma  did  not  teke  mnoh  •dna- 
tag*  ol  tt»  &oilttiM  ofimd  tiMn  to  MUbit  thor  wum  ; 
bat,  on  the  other  hand,  tiie  British  ongineer  Laa  bad 
n  oaiqae  opportoni^  to  aM  tiMtly  what  oompetitioo 
Iw  fata  to  wpe  with  in  Am  nnrketa  of  the  world.  Oar 
special  correspondent  (whosa  seriMof  notes  on  the  exhiliition 
k,  bj  the  mj,  not  cbsed  with  the  exhibition  it«<>ir)  rlesoril  cs 
tlilb  wtA  maobinefl  mado  in  Belgium,  Aastrta,  Hungary,  and 
«Tin  w  BoUand,  irWnh  tmr  rmginnwi  otmnot  affimd  to  paw  hj 
with  contempt;  and,  aHnppther,  an  rxecllcnt  pnllpction  of  the 
prodnota  of  electrical  cngiaoeriug  Arms  of  difi'erent  nauons 
Via  iMomliliid  ■nd  •ffotdad  iho  poiaHrflity  of  ioatraattra 
wmparifon'',  even  if  no  startling  nov^'Ittrs  or  r'pi.,-h  raakinf: 
inventions  were  brought  forward.  Undoubledlj,  from  the 
otaekioalenglaou'o point  of  viow, tto osUUtion  hu  booBs 
sncooaa. 

N<")  lesfl  than  tlirce  doatb?  fram  cla'tHc  sh.'>cl-  nci^nrrcd  on 
Mondaj  aud  Tuesday  this  weelc,  and  onee  again  attention  is 
attracted  to  the  dragcn  of  U^t-pnomm  doeMe  oomnt. 
One  of  tlic  !u\ :i;li'nt-i  occnrred  on  the  now  notoriong  Rwitt'liliourd 
at  the  Manchester-square  station  of  the  Metropolitan  Electric 
Sopvlr  Co.,  wUoh  bM  abMir  bemt  tfao  (joua  of  a«««n]  fina 
and  one  other  fatal  ftcc5<1c-nt.  This  swilehlioiirJ  bas  been 
remodeUed  lately,  but  it  is  evidently  stiU  a  source  of  danger. 
Ib  our  opinioB,  no  awitohbowi  ahoold  be  alloiraa  in  a  geno- 
rating  station  in  which, as  even  in  thi  n  ImiU  one  anrancliaster- 
aqoaie.  it  is  poesible  meiely  by  putting  out  one's  two  bends, 
to  tooob  ahnnltenmiidf  two  metal  i«iriboof  at  a  difleranee 
of  potential  of  T  /K)0  volts.  Of  crnir  e,  all  the  engineers  and 
•witebboard  aiteodanw  know  that  tbe  panele  are  ditogerons, 
bat  it  la  joat  thia  IbmiUatitj  that  bieeds  the  proverbial 
oont«mpt  in  ihi:  case  of  risks  of  this  kind.  Since  the 
in^oeeta  on  tbe  vietima  at  Newport  and  Cheltenham  have 
not  jet  been  oaneliided  it  ia  pramatnre  to  comment  on  these 
two  cases.  In  general,  however,  both  in  generating  stations  and 
anb4tationB  there  is  too  much  lia:t y  with  rog  ird  to  the  efficient 
praieetion  of  high  pressure  metals,  and  if  at  Chaltenbam  or 
Kafwpott  tbfl  aeaidaiBt  has  been  tbroogb  an  abaohitallf  wnpae- 
ventsble  cause,  an  e\STuiiiation  of  the  recor^g  of  tlnaths  fmm 
electric  shock  will  nhow  that  this  would  be  an  exception. 

In  a  Paper  read  before  the  Glasgow  local  section  of  the 
Institution  of  Electrical  Engineers  on  Wedneaday,  Mi.  Cuake.n 
aMitflatadagrieraaoa.  WbanflM  Board  of  TndongaktloBa 
wore  remodflled  in  1896,  and  the  limit  of  pressuro  pormiasible 
on  a  comiumcr'a  pcemiaoa  wa«  ioenoaed  to  2fiO  volta,  therawaa 
gamnl  jobilatioo*  and  '«deeland*  pteaaona  of  MO,  SIO, 
220,  and  21)0  volt,3  oatne  into  vogue.  Mr.  Cii  vMtN,  when 
he  took  in  band  bia  fine  extension  of  the  Qlasgow  electric 
"Vfif  iTatam,  adopted  280  ToKa  a«  bis  "daabnd" 
proasufR,  but  in  this  ho  sland.i  alone.  The  Board  of 
Trade  interpretation  of  its  own  regulations  is  that 
SM  Tohe  ia  «h«  oataUo  limit,  and  that,  if  the  supplier  of 
electrical  energy  desires  to  take  advantage  of  a  petnuaalUe 
*  per  oent.  variation  in  pieaaoia,  be  must  declaro  210  volts  as 
bia  voltage  at  oonsanMn^  tazninala.  This  interpretation  of 
Am  wgdalfadu  bM  baan  no  aaeri«,at  aU  waata  dviog  tba 


past  year,  for  just  a  yonr  i=;o  (Th^  ElHrieian,  Vol.  XLIV., 
p.  Bl)  we  oalled  attention  to  it  If  Mr.  Chamui  baa  been 
neoaeabt  in  ofading  it  bo  ta  to  ba  eoogtatoiated  and  not 
to  be  condoled  with.  The  Glasgow  electric  lighting  sy^tena 
will  ba  lianded  down  to  posterity  aa  tbe  oqIj  one  in  Ocwb 
Brtiaio  at  the  opening  of  tha  noweentofj  in  wblob  a  pnaaan 
m  Mgb  aa  260  ToHt  WMOoaatantlj  arailabh  to  ita  cooanaiccs. 


&oyai  Socii  ty.  ■  Amont;  tbe  Papers  down  for  readioi;  yestor- 
day  was:  Ar^on  an  1  ivs  Coopaaiow,"  bf  Pcot.  BaOBaaj. 
F.R  S..  and  l>r.  Travers. 

The  Tr.Amwaya  and  Light  Railways  Aaaoehition. — Tba 
Council  of  the  Tramways  and  Light  Railways  Amoeiation  baa 
appointed  Mr.  Norman  Thompson,  II  A  (Cantab),  A.I  E.E,, 
Seoratary  of  tbe  Aaaooiatioii.  Hia  oOtaa  are  at  Oloa  Hooae, 
Burref-atraet.  Strand. 

Institution  of  Etectricil  Engineers. ^We  are  infnrmcd  liy  the 
secriUiiry  tlint  an  <-\tra  irwotin^  of  the  In»litntiou  will  be 
hoM,  liy  liiinl  pcriiiis-.  Jii,  in  thn  rofiiw  of  tin.  I ii'-tiiution  of 
M(-i-lianic:il  I'.iijjinwjra,  at  ^  p.ni., on  Thursday,  .Novf  inbir  29th, 
whi  n  ;i  I'lipLT  will  be  ro4d  by  Mr.  \V.  E.  Lanij'i  in,  vie.?. 
pre.-<jd«iut,,  on  *'  The  Supersos^iiou  o£  the  Steam  by  the  Electric 
Locomotive." 

Personal.— We  learn  that  Mr.  C.  H.  Wordingham,  th«  city 
electrical  engineer  at  Manchester,  has  intimat^  to  the  Elec- 
tricity committee  of  tbe  Manchester  Oity  Council  that  he  wiit 
not  renew  hia  engagement  with  the  Corporation  when  it 
expires  on  l^fareh  81, 1001.  Mr.  Wordingham  originally  super, 
vised,  for  thu  oonsulting  engineer  tbe  late  Dr.  John  Hop- 
kinaon,  the  acaotioB  of  tha  Manohaatar  elaotrioitjf  andettaldng, 
and  ia  18tt  waa  appointed  recant  englnearitt-oharge. 

The  Acad^mie  des  Sciences.  -The  Acadoinie  des  Sciences  at 
its  last  meeting  neiected  by  ballot  two  namen  to  be  submitted 
to  itie  Minister  ui  riililic  In-itruction  a.s  those  of  e:in:li!iulca 
for  tilt!  cliuir  of  i'hyAiM  and  Mathematics  rendered  vacant  ut 
the  Colli'ge  de  France  by  the  dcatli  nf  M.  Hertr^iui.  In  the 
ballot  for  the  first  candidate  M.  Bcillauiu  oiiUituuJ  2u  votes, 
and  M.  Miirctl  iNpre/.  17.  In  the  Ixallot  for  the  eecond 
candidate  M.  Marcel  Doproz  obtained  11  votes  out  of  92. 

CaUa  IntemptfaMii  and  Bepalrs  :^ 

rHt«  of  Tatcrruptioo.   Date  of  Ba|wir. 

I,<»t»).i»— CyiTu.    .luii.j  ai,  1899  ...  — 

TiiiiSicr— Tiiif*   ...  ■''•Ok.    3,1900  ...  — 

O  jkm— lUrsDbun    Feb.  23,  1900  ...  ll«Mr.U;  IMW 

r;>r  I— Maranluui     Mar.  2,1900  ...  — 

Mo:.  St  Ni, .       -  I-,),,  H»it.i,.:i  M«r.    7,  TXIO  ...  — 

ZouziW— M...uilj»»*   -.  Sept.  20.  1900  ...  — 

Pararmaribo — CureDoe         .,  OcL  '6,  1900  ...  — 

Bafm-.Welsnaia....   Nov.  8^1800  ...  — 

Ate-Ztnslliar   Km.  9,1900  ...  ~ 

Wiieless  Telegraphy  in  Hawtdi.  W  e  notice,  in  a  recent 
number  of  the.  ]YriUrn  El'/en  .,  rm.  o(  Cliicftgo.  that 
it  i.  reported  from  the  H  iwaiian  I.nland  that  lht>  Man-oni 
system  of  wirele.5?  telegraphy  introduced  there  fur  intor- 
ialaud  communication  ban  ni)t  entirely  Huccoiiafu].  The 

signalling  bt'tween  Honolulu  ami  Molokai  is  not  salL-^fact/jry. 
It  is  assumed  that  the  htight.s  of  tlie  uprij»bt  conductors  at  the 
two  points  have  not  been  sufficient,  and  that  wliMi  this  fault 
is  romadiad  all  will  wmit  aatiaft«fori1y. 

OUtMiT.— Wa  mgnl  to  wnowm  tha  danfh  «i  B«tr 
Jdhaanaa  Haaaauan,  oUaf  anf^aeer  at  lOf .  FUtan  and 

Guilleaume's  cable  worka.  Herr  Hausmann,  who  bad  baen 
in  the  service  of  tbe  firm  for  nearly  25  years,  was  a 
valued  Bervant  and  bad  earn*^i  tiie  iwt«.em  and  re.^pect  of 

all   hig   collBagues.  We   also    lcnrn    with    rccjret  tliat 

M.  lulos  Sarcia,  one  of  the  pioneers  of  eli'.'trical  industry 
iit  I'rance,  has  passed  away.  Ho  was  the  collaborator  of 
Marcel  I'opre/^  ia  lii.s  historical  experimetit.t  ou  the  eWtrical 
transmission  of  power,  >ind  during  several  years  was  manager 
of  the  Socii  t<  pour  1h  travail  electrique  des  m^taux. 

Mew  Canadian  Cable.— It  is  announced  that  Mr.  U.  R. 
Dobell,  a  member  of  tbe  Canadian  Ministij,  baa  declared,  in 
a  apeaeb  at  QtMbao,  that  tha  Oanadiaa  Oofacninant  intand  to 
bqrftdMctaaUafiam  BdlaUa  (Nawfonndland}  teBootlaikd, 
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via  the  North  of  Ireland,  at  an  asthnated  coat  to  Canada  of 
£200,000.  Mr.  Dobell  it  reporUMi  tn  have  Btnt<>4  that 
Denmark  woold  join  in  ihe  project,  and  that  tho  rato  (or 
jT5e»fl»g<»!'  would  be  6d.  pwr  word.  We  have  aoi  been  abl<.>  to 
obtain  any  confinnation  a3  to  ib  vival  of  this  old  projoct. 
but  pr('!)inn(it'l_v  th*"  pxi-iting  landinR  righta  of  the  Anglo- 
American  Tolegr^iih  Co.,  so  far  as  Newfoundblll-lAbBMOr 
is  ooncemed,  will  in  any  catte  ba  ruap«o4«<l. 

Society  of  Model  Eagineers. — The  annaal  goncral  meeting 
flf  this  Soeietjr  wm  held  in  the  Memorial  Hall,  Farringdon- 
■taMt,  B.C.I  on  ThondBj,  Novombsr  8th«  at  7  p.m.,  about  60 

MmpafraliMiSj^'Siiriiiit'  '^t  nffinir?hr  flin*^ 
vhlalh  xenlldl  m  HaUoin :  OI»<nB>a»  Mr.  P«rainl%MibalI, 
AJ.liidh.B. ;  viM>«lnIniiaii»  Ur.  laa.  C.  OnbUn ;  hom.  nero 
tuj  liMWlir,  Mr.Hwbert  SMdmoD,  The  Mount.  Ealing, 
W.  Ooimiuttea:  HeMm.  W.  J.  Tennant,  A.M.I.Meeh.E., 
A.  M.  H.  Solomon,  W.  Da$bfor>],  and  A.  Loebl.  The  oonver- 
sarione  of  the  Society  will  be  li«ld  on  Sntarday,  December  1st, 
and  all  particulur-!  of  this  and  conditions  of  membership  of 
the  Society  mBv  li<?  obtained  from  the  honorary  secntary. 

Wireless  Tclngrapby  Oil  the  Ostend  Boata.— On  Friday 
last  the  oHiL-ml  triii".'  of  the  Marconi  installations  took  place, 
and  proved  completely  satisfactory.  The  linlgian  Govern- 
ment ofiioi&Is,  after  viswiug  the  iuscrmuents  on  board  the 
"  Princess  Clementine,"  went  to  La  Panne,  the  land  station, 
while  the  vessel  started  for  Dover.  Messages  were  con- 
tinually exchanged  (Uofttg  the  journey,  and,  just  before 
iWkOhii^  Dover  ou  was  iwaiT^d  fnom  il.  Qcrarid,  the  chief 
o(  llie  Belgiaa  Oabinet,  eoBtMgring  hil  oongratnlations  to  the 
UaNoni  Compuiy.  This  messags  mi  tnumoitted  to  Dover- 
ooort,  oeM  Hurwich,  thence  to  Chelmafiaid,  and  hf  tdephoM 
fovwudadtotlwliaodonofltoeaf  UwwnMay.  TiwSelsuin 
it  U  nld,  to  h«notbetof  tbdrvaMdi 
■ppaain  omn  aniii  tobaaoawpnNptoloC 
btsklhiiooi  betof  poioal  on  Ibe  CNmr-Calats  boAtu  ktib. 

Electrical  Engineers  (B.E  /  Volunteers.— An  exploder,  in  the 
shape  of  a  small  porlabk' dynamo  tuckijcd  in  uu  iron  cikse, 
captured  from  the  Ii'KT..i  in  South  Africa  by  the  ]''jlectrical 
Engineer  Yoiuuke^ri^,  ha;-  boon  brought  home  by  .Major 
Croniptoii  and  presented  to  tlie  Iii-^titiuion  of  Electrical 
Engineer.^.  It  is  believed  to  bj  the  ajjparatun  used  by 
Theron  for  blowing  up  bi  iilges  and  doing  extensive  damacje. 
At  the  meeting  of  the  Institution  on  November  Hlh, 
Major  Crompton,  in  pre-wnting  it,  mentioned  that  the  train 
in  which  he  travelled  back  to  Cape  Town  had  been  attaaked, 
and  it  was  only  by  a  rare  piece  of  good  hick  that  ha  had  bMa 
able  to  retain  possession  of  the  capture.  Some  amusement 
mMOOfla^oned  by  Mr.  Bwinbume  pointing  to  the  name  plate 
upon  the  caKO,  with  the  remark,  "  It  has  Siemens'  name  on 
it."  Mr.  Alexander  Siemens,  who  was  prenent  at  the  Conncnl 
table,  immediatelj  azpUinad,  "  Not  ona,"  tha  lefud  on  the 
plate  beinfft  m  a  ualtar  of  faei,  **  BieiMm  and  Bttaln." 

Fatal  Accidents  at  Electricity  Works.— On  Monday  last  an 
unfortunate  accident  occurred  to  Mr.  Thomas  Qriffiths, 
assistant  electrical  engineer  at  the  Newport  iMon.)  electricity 
worlt.s.  It  appears  that  be  wa<»  ensagea  in  some  work  on  the 
2,00.>-volt  Bwitcliboaid  and  came  in  contact  with  some  live 
metal  upon  it.  l.iuath  wna  aliuo.-t  iuHtautaneous.  The 
inquest  was  formally  ofened  on  Wednesday  and  adjourned  to 
to-day,  when  probably  further  partictil&ra  will  be  forthcoming. 
——Another  fat^l  acci<lent  occurred  at  l-'heltcnham  ou 
Tuessday  to  a  jointer,  liichartl  l-.dwar<!.o,  who  was  working  ia 
one  of  tlio  '•nh  -stations,  together  with  two  other  men.  It 
appears  probable  that  Edwards  fell  against  a  lire  transrnrmer, 
in  his  fall  partially  removing  the  in&nbber  mat  with  which 
it  was  enveJoped.  The  eab-elation  ie  loomy  (16ft.  by  14  ft.  by 
lift,  high)  iud  trail  Udited.  end  the  transformers  at 
vUoh  tbe  HMO  were  worllng  were  not  live  at  the  time. 
Iha  'ilM|aae(  im  opened  on  Wednesday,  and  after  formal 
tfideoee  of  ideoUfieation  had  been  given  by  the  widoir,  the 
iaqvitj  was  adJoarcMd  for  a  week  to  allow  of  tha  attandanoe 
«(  tfaa  laapaetor  ti  botoiiaa  for  the  diatriol*  Tha  ooroner, 
in  Ida  mnarki,  cateiaA  totht  port  martam  ataiaiiiaHoD,  held 
tha  piimoaa  ffeniiv,  whiob  lawalad  ao  waahDiM  of  tha 
heart  w  oibar  orgatM  aolMaBt  to  aaeouit  tat  death,  apart 


from  .some  .^hock  to  tlie  sy.?tem,  such  as  that  of  receiving  an 
electric  current.  That  being  so,  the  ciroumstikne^s  demanded 
the  fnllest  inquiry  before  the  jury  were  able  to  arrive  at  the 
caoM  of  death.  So  far  aa  ho  could  boo,  the  o«»orr»nce  was  one 
of  tlio.se  to  which  persons  were  subject  to  who  were  engaged 

in  work  similar  to  that  of  the  deceased  man.  Anotibar 

oa^e  of  death  by  shook  occurred  on  Tuesday  at  the  Man- 
chester-square Station  of  the  MetropoUtan  slaetdo  Saiflr 
Co.  An  account  of  thi^  will  be  finad  la  the  dataOad  report 
of  the  infoeat  in  another  oolnnm. 

The  AntoiBolifle  Amrivanaiy.— Oni  of  Iba  U9  vaUdaa 
entered  for  the  "Anniversary"  motor carran  from  London 
to  Sonthsea  last  Saturday,  103  bearing  official  numbers 
started  from  the  Horse  Guards,  Whitehall.  Seven  otbera, 
without  numbers,  also  started  from  Whitehall,  and  mauy 
more  joined  en  route.  Of  the  \0'^  numlwred  vehicles  only  17 
failed  to  reach  Sonthsea.  A  feature  of  the  run  was  that,  for 
the  &rs',  t:i::>  <  )  record,  an  electrical  vehicle  completed  the 
trip.  Tliis  c-ir  was  the  "Powerful,"  which  took  part  in  tha 
trials  at  Chialehurst  last  we«;k.  It  lia.s  been  introiluccd  into 
this  country  by  the  Kritisb  and  Foreign  K loctricai  Vebiele Co. 
(a  concern  which  has  taken  over  the  London  Electrical  Cab 
Co.'s  prHTnise.^  at  Lambeth),  and  ia  equipped  with  two  electric 
motors  of  3  SMi.e.  each  geared  on  the  "  Krii'ger  "  sj.stem  to  the 
trout  wheels.  The  car,  which  aeoommodateis  only  two  persona,- 
has  a  battery  of  60  "  I>eeooll "  oylindrioaleleotrode  cellson  board, 
with  a  capacity  of  2S0  ampara-hours,  and  weighing  about  3,96Qlb. 
The  complete  weight  of  tboaav  li  abont  2 1  tons.  At  OaUdfani^ 
whilst  the  driver  and  his  passenger  lunclied,  the  celts  were  eon- 
nect-ed  to  the  Supply  Company's  mains  for  about  an  hour  and 
the  ear  teamed  Sonthsea  without  any  further  charging.  IIm 
qoietnmning  of  thia  vehicle  was  much  admired  and  oomaMnlad 
oo  at  all  the  towna  throagh  which  it  passed.  Goinc  op 
the  »Htwn««»a  it  taa  at  ait  average  speed  of  8^  mtki  aa  Boor, 
wUsh,  attbovgh  it  appaara  a  my  lair  rate  anaiMerhit  Am 
^hara^r  off  tha  iadaa«  ia  aiaeih  below  what  Bona  of  the  oO- 
driven  cars  made.  For  instance,  Mr.  Mark  Maybew's  16  n.p. 
Napier  car  attained  the  summit  at  21-9  miles  an  hour,  and 
four  or  five  others  approached  very  closely  to  thia  iigaia. 


namreB  or  aomTino  ivd  namiBUio 

SOCIBTIBBk  fa. 

TO  DAY  (PRIDAT.)  VoraBlber  Ittfe. 

NoRTn  East  OoaM  IsauiUBUiii  er  Kaaniiias  abb  aaimujiERs. 
T.411  p.m.  Oaaenl  MMtiDg  io  the  Sosdarlaod  liicmy  .Suciety  s 
Lecture  Hall,  Fawoett-itr««t.  SuDd«rlaod.   Tlie  liiuiitau  at  the 
RTvnin^  includet  •  oiacuuioD  on  the  P*|<er,  by  C  H.  Inma,  >m 
"  The  htreaa  Pr«x!ue«<1  in  n  r.Minsclinir  Ibxl  \>j  it*  HeUoo."  aod 

aRifer  Oil "  Lj.|iiiii  Fnvi:'  ly  k.  i,.  onii-.. 

IxsTfTtJii  KN  "f  Mi:  HANic*.!.  GxnrxuRS. 
8  pjm.    Oriiimry  (ieser.>J  M!-<^Ilu^.    Pk)«r  to  ba  rtad  nod  diicunad  : 
"CapMitj  ut  iUilir«;  Wnfigoiu  ai  ailneting  Coat  of  Trmnaport," 
tgr  J.  D.  Twiabemw. 

Ei.scno-HMUiOinc  Socntrr. 

Hf.m.    ron^rrt  [XjiMm  JSOfjA)  at  tU  8*.  JaSMS*  tolMBBnt 

laci  lU-.'Uu^;  H.1II1,  ItigWlt  ■hWl, 
mSMSMStkt,  MeyemtMir  2Ut, 

Horn  MlciuMoopii  Ai  ,Si  -irnr. 
7M  p.m.    Meeting  fti  20,  Hanoi'w  »'|iMr<-,  W. 

ROTAL  M«TBOIK>L(-^lr \:.  .S(jilETT_ 

p.m.  Ordinary  Meeting  at  cbe  iD>titutiuo  Civi]  Eitgimara, 
aieatQeoi|»atr«et,  Wcatmiikater,  S.W. 

Socncn  or  Asth, 
ipjtt,  Flwt  Orgpawr  MeeUay  et  ilm  Omlsah  Opsakig  AnUmi  bg 

TBVBSDAir,  NavemlMr  OaA. 

KUTAL  SoCtSTY. 

;i,;jt.    Onlhsivry  Mt<".'n;»  at  Gurliagtoii  Hr,u«*,  W. 
iN-iinrru-N  ■)k  Elictucal  Kv-.iMiKii--<. 
)S  f,m.    ilr  lmury  i;!<-;ifril  Mt-^tinx.     !'a|nT  1.1  t:<-  rrml  ;  '' Telcgni|lba 
and  Jit  till'  I'liH-i  Kihibiii.^i,  1(<(XI.  '  tijr  igiia  Oaisy. 

I.tmruTtuM  or  Elictucal  E\uiiaxE]u. 
Opuiiy  Mssii^iif  tbe  IHiMin  Letal  Stetioa altbe  tfawal 
DalillBMe^. 
fMBIT,  aSvamlMr  SSrd. 

Pbtbical  Soctrrr. 

J  p.m.    M'jfiirii;  in  Ihf  I'viyaiof  ttit  f 'J-.ei:ii-- il  .s.k-^i-Iv,  nurlim^on 

Hi  lU-Mf .  ;  ill''  Till-  .V  111  iiiial ::  Url  I  ':^f>*?rni  il.  "i!  I  :.»i  t..  .u.  hy 

I'n.f.  K.  W.  Wowi.  (2)  "The  LiqucfAvtiun  of  liYdrugea,"  by 
U.  W.  TntrenK  (3)  '  Oa  tlw  Btawtioa  el  8000!  ty  WiBd,'* 
hf  Dr.  K.  H.  Barton. 
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THE  PARIS  EXHIBITION.— XII. 

(bt  our  rtkial  ooaanroirDKirr.) 


The  third  of  the  Belgiftn  dyntmoB  ought  by  rights  to  have 
been  inentioDed  first  of  all,  ami,  in  fact,  to  have  been  desoribed 
before  the  luaohinee  of  the  other  countries,  as  it  was  the  first 
to  be  in  operation.  It  was  a  Kolben  maoliine  driven  hy  a 
Carols  engine.  The  engine  was  a  tandem  compound  one 
with  Corliss  valves  and  designed  for  lUO  revs,  per  min., 


Fn.  7Si— liKxiiuL  Vurw  of  Cabkls-Kolbs!)  GnEiuma  Sn. 


although  at  the  Exhibition  ita  speed  was  only  04  reva.  per 
min.  Fig.  1')  ia  a  general  view  of  the  engine  and  dynamo. 
The  main  dimensions  are :  Diameter  of  ll.P.  cylinder, 
660nim. ;  L.P.  cylinder,  1,050mm.  ;  stroke,  1,150mm. ;  and 
it  is  denigned  for  a  pressure  of  10  kilogrammes  per 
sqoare  centimetre,  at  which,  running  condensing  at  its 
normal  speed  and  with  an  expansion  of  1!)  times  the 


Fia,  76.— AVisDuia  the  AaMATtHK  or  tui  Kuuiiii  Altkiui.mob. 

original  volume  of  steam,  it  develops  1,000  ii.r.,  ita  maxi- 
mum output  being  l.-^OO  u.i>.  The  valves  follow  more 
or  less  the  8ulzor  lines.    A  section  of  the  high-pressure 

*  PreTiiiux  article*  appearad  TKe  £ltrtrician  of  July  20  and  27, 
Auguit  3,  24,  aud  31,  bcfUmber  14  aud  28,  Uctuber  D,  12,  2b,  and 
NoT«uib<r  2. 


valvo  is  shown  in  Fig.  77,  It  is  seen  that  both  admission 
and  exhaust  valves  are  controlled  by  the  same  eccentric,  aod 
the  details  of  the  gear  are  clearly  seen  in  the  figure,  asd 
re<]aire  no  further  explanation. 

The  dynamo  is  a  three-phase  alternator,  to  gener&t« 
current  at  8,000  volts  and  50  ^  per  second.  The  flywheel 
magnet  has  QA  poles,  and  Is  made  in  two  castings.  Tb« 


Flo.  77.— .SKTiogi  or  Vatvi  or  H.P.  CruaDsa  or  Caasu  Esratxa. 


Fio.  7a.  -SuTiuM  or  KoLBta  Altuiratoi.  Scale,  1 :  SO. 

douhlc  design  of  the  arms  is  clearly  seen  in  Fig.  78,  which 
furthermore  shows  the  configuration  of  the  armature  casting 
and  the  method  of  fastening  on  the  pole  pieces  to  the  flywheel 
rim.  The  core  magnets  are  of  oval  scciion,  and  have  cylin- 
drical projections  which  fit  exactly  into  corresponding 
boles  in    the  flywheel  lim.    The   poles  are  laminated 
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•nd  cast  into  the  steel  oorea.  Copper  ribbon  iSmm. 
by  5mm.,  wound  on  odge,  is  employed  for  the  ooil, 
and  the  windings  are  insulated  from  one  another  bj 
meuu  of  parchment  paper.   The  armature  or  atator  has  a 


ooils  as  well  as  single  magnet  coils  can  be  replaced  without 

difficulty.  It  is  ^ao  adjustable  in  a  vertical  direction  by 
means  of  heavy  bolts  resting  on  oaat-iron  sole  plates.  Tba 
total  weight  of  the  dynamo  without  exciter  is  65  tons. 


H<i(c  for  In  Bolt 


© 
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© 

Via.  791—1,200  KliovoLT-Aanui  Oxax  S-PUAas  AltirnaTuk.    Sc^vt  1  :S0. 


laminated  iron  core  with  deep  slots  which  are  insulated  by 
mioanite  troughs.    The  high  pressure  winding  within  these 


Kl«.  80.— 100  KV.,  330  VOLT  UASlit  3-I-HJUK  AtTtB.<(*TOB. 

slots  consists  of  00  coils.  Fig.  7G  shows  one-half  of  the 
armature  carcase  being  wound  in  Messrs.  Kolbon's  shops.  The 
whole  frame  can  be  shifted  axially,  so  that  single  armature 


The  exciter  is  a  six-pole  continuous-current  machine  whose 
armature  is  keyed  directly  on  to  the  main  engine  shaft  and  is 
overhung  beyond  the  outboard  bearing  of  the  engine.  In 
spite  of  its  slow  speed  it  generates  an  exciting  current  of 


Kio.  81. — Small  Oaxx  Coamctoi-a-CviiluiiT  Ut.xamu, 

80  amperes  to  100  amperes  at  lOO  volts.  The  current  from 
the  alternator  was  chiefly  employed  for  lighting  "  Old  Paris," 
there  being  a  sub-station  containing  seven  three-phase  trans- 
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formarB  which  reduced  the  pressure  to  110  toUs,  at  which 
voltage  the  current  watt  employed  for  lighting  by  arc  and 
incandescoDt  lamps.  The  KolboD  Co.  in  hardly  to  be  blamed 
that  a  humming  arc  liuup  waa  inatalled  in  the  Colonoe 
concert  room. 

Moasra.  Ganz  &  Co.'s  exhibits  were  more  Bcatter(>(1,  and  did 
not  occupy  8ucb  prominent  positions  aa  thoee  o(  some  of  the 
other  lar<:;o  firms.  Two  fine  (ianio  tbroc  pbase  alternators 
were  shown  in  the  Austrian  and  Hungarian  Bections,  and  one 
of  these  machines  (the  one  in  the  Au.strian  Motion)  is  illus- 
trated in  Fig.  71),  which  gives  some  IntenitiDg  details  of  iis 


Fig.  80  la  interesting  from  the  manner  in  which  the  exciter 
is  fixed  on  the  alternator  frame.  The  machine  is  built  for  &n 
output  of  lOOkw.,  with  power  factnrs  from  1  to  0'7,  at  a 
pressure  of  830  volts  and  a  speed  of  420  revs,  per  min.  Tbe 
field  magnets  have  40  cylindrical  poles,  and  the  frequency  is 
42  ^.  The  exciter  develops  a  maximum  of  lUO  amperes  at 
20  volts,  and  its  current  is  led  to  the  field  magnets  by  a 
wire  through  the  hollow  shaft  of  the  machine,  the  casting 
itself  being  used  as  a  return.  In  the  details  of  its  desijoi 
the  machine  resemble.*)  the  large  one  described  above  and 
shown  in  Fig.  79.    Its  complete  weight  is  I  tons. 


Pic.  83.— SOO  volt,  tOO-Aumii  UrsAMO  »T  ma  "  KLSKTBtmiiiiiucHi  Ixdi  strii,"  Hullahd. 


design.  The  machine  generates  1 ,200  apparent  kilowatts  at 
a  pre.s.<iure  of  2,200  volts.  As  seen  in  the  illustration,  it  is  of 
the  flywheel  type  with  a  fixed  laminated  armature.  There  are 
40  poles,  each  one  with  a  single  layer  of  copper  ribbon,  the 
turns  being  insulated  from  one  another  by  rioe  paper.  ThiN 
insulation  is  said  to  suffice  as  the  exciting  current  is  at  a  very 
low  pressure.  The  armature  cores  are  made  up  of  ^mm. 
sheet  with  numerous  passages  for  ventilation,  and  the  arma- 


FiQ.  84.— GisEBAi.  View  or  Dnca  Excixi  mid  Dtbamck 

ture  winding  consists  of  insulated  cables  laid  in  micanite 
tubes.  In  the  dynamo  illustrated,  there  are  three  slots  per 
pole;  bat  in  a  similar  machine  with  41^  poles  instead  of  40, 
and  a  irequency  of  50  instead  of  Vi^^  per  second  in  the 
Hungarian  exhibit  there  were  only  2k  Blots  per  pole  for  the 
winding  of  each  phase.  The  rating  of  1*200  kilovolt  amperes  is 
for  a  power  factor  of  0  7  and  this  machine  is  designed  for 
42^  per  second.  The  internal  diameter  of  the  armature  is 
4,100mm.,  and  the  total  weight  of  the  machine  is  roughly 
46  tons,  about  half  of  which  is  the  weight  of  tlie  ilywheel 
magnet. 


In  Messrs.  Ganz's  exhibit  were  also  some  four-pole  oon- 
tinnous-curront  machines  of  an  airy  and  rather  onusual 
design  shown  in  Fig.  81.  They  are  of  small  output,  up  to 
about  20kw.,  at  pressures  of  120  volts,  and  preiuiiiably  they 
are  intended  for  use  as  boosters  and  balancers,  and  the  aiutple 
design  has  been  adoptsd  to  combine  cheapness  with  good 
ventilation. 

Among  the  Austrian  exhibiU  may  be  mentioned  a  fine 
l,000kw.  continuous-current  machine  built  at  the  Vieima 
works  of  Messrs.  Siemens  and  Halske.  It  was  driven  by  a 
vertical  triple-expansion  liinghoffer  engine,  being  placed 


Fig.  88. 

between  the  two  lines  of  cylinders  and  run  at  95  revs,  per  min. 
The  armature  of  the  dynamo  was  acrewe<l  to  the  tlywheel  of 
the  engina  Considering  its  output  the  dynamo  is  very 
small,  the  diameter  of  the  drum-wound  armature  being  only 
2-6m.,  and  the  width  of  the  armature  core  54cm.  The 
machine  is  wound  with  "  Arnold  "  series-paraUel  winding. 
Although  the  dynamo  is  1 1  polar  tbe  winding  of  the  armature 
has  only  10  parallel  circuits.  The  distance  of  the  polar 
surfaces  from  the  armature  core  increases  in  the  direction  of 
rotation  of  the  armature  as  sketched  in  Fig.  82.  The  follow- 
ing are  the  main  dimen.stons  of  the  maohiiao  : — 

Kxtvnwl  dwmrtar  of  the  aruwture,  2,500uim. 

Width  of  tb«  krmftture  con>,  iadudiuK  veutiUUun  utolii,  S40min. 

AgKrc«nt*  width  of  ventiUtiuii  nluLii  ^Smtu.  lo  lOmm.  oacb},  SOnuu. 

Number  of  dot*  for  wiDdiog,  286. 

DimnuioDi  of  ditto,  13mm.  v  SOmoi. 
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Radial  depth  of  armatttra  irnn,  IBOmm, 

Winding  1.144  Uui  4t]iin.  X  13mui.  in  10  parallol  circuits. 

Omraot  deniit]'  in  arniAtAire  at  normal  load,  2'52  lunp.  per  iq.  nun. 

v«»<miiiii  ioHuctioa  in  teeth,  24,900  O.G.S.  unita. 

Externa]  diRaMt«r  of  coinmuutar,  2,080muL 

Length  of  oommutktor,  270mtn. 

Kuiuber  of  commutAtor  bu«,  572. 

Width  of  insuUtioD  batwaan  oommutator  ban,  O^oun. 

Afigr«gi>t«  surface  of  oarboB  bnubai  (both  polen;,  2  x  370  w).  cm. 

Current  deniity  kt  2,000  ampara*  load,  S4  am|>L  par  iq.  cm. 

Nuicbw  of  pole*,  14. 

Air-gap  at  leading  horn.  8mm. 

Air-gap  at  tmiling  ham,  12mm. 

Croas  aection  of  yoke,  1,600  ^t^.  cm. 

Mean  field  in  air  gap,  9,C00,  C'.C.S.  unita. 

Intarual  diameter  of  Toke,  3,360mm. 

Outer  diauioter  of  yoke,  3,880mm, 

Number  of  turns  on  each  field  coil,  770. 

Dianteler  of  wire  on  &eld  ooila,  6'Omm. 

Am|ien!  tuma  i«r  pole  at  full  load,  (about)  18,600. 

Total  Ion*  at  full  load.  13k«.    1'3  per  cent. 

Total  wei(;ht  of  machine.  excluaiTe  of  tkaft,  45^6  tona. 

Ca]culate<i  ellicieDcy,  exclusive  of  friction  Ilmms,  95  per  cent. 

Temperature  rise  after  24  bouis'  running  at  full  load,  30  C. 

Among  the  dynamos  generating  current  for  exhibition 
purposes  waa  a  oontinnoas-current  machine,  built  hj  the 
*■  Eleotrotecbnische  Indastrie,"  of  Slikkerveer,  Holland.  A 
general  view  of  this  dynamo,  which  is  driven  by  a  "Stork" 
engine,  ia  shown  in  Fig.  84,  and  the  details  of  the  dynamo  in 
Fi^.  88.  The  machine  is  designed  for  600  amperes  at  C60  volts. 
It  is  mounted  between  the  two  cranks  of  the  croaiMjompound 
engine,  the  main  dimensions  of  the  latter  being:  H.P.  cylinder, 
SSOomi. ;  L.P.  cylinder,  H~5mm. ;  stroke,  l,0O0mm.  The  speed 
of  the  set  is  116  revs,  per  min.  The  engine  is  oonstraoted  to 
work  with  snporheatcd  steam  of  ISOlbs.  pressure  at  a  tempera- 
turoof  ■'^60  C.  No  steam  jacket  is  employed  for  either  cylinder. 
The  high-pressure  piston  rod  has  its  stuffing  box  lined  with 
cast-iron  and  asbestos  packing  rings,  and  these  are  found  quite 
suitable  for  use  with  the  superheated  steam,  having  given 
no  trouble.  The  bedplate  of  the  engine  is  made  in 
two  parts,  one  for  each  cylinder,  extending  from  the 
cylinder  to  the  main  bearing,  and  with  cylindrical  guides 
for  the  cross  heads,  the  whole  resting  for  its  full  length 
on  masonry.  The  connecting  rods,  cranks  and  crank  shafts 
are  made  of  Siemens-Martin  steel.  Steam  is  admitted  into 
both  cylinders  by  means  of  double-seated  valves,  the  exhaust 
valves  being  worked  independently  by  means  of  eooentrics. 
Maker's  tests  of  the  steam  consumption  of  the  engine  are  said 
to  have  given  4  to  4  J  kilogrammes  per  horse-power  per  hour 
with  Bteam  at  375*C.  j 

The  dynamo  is  a  10-poIe  machine  and  shunt-wound.  The  - 
magnet  field  is  of  cast-steel,  with  poles  of  circular  section. 
The  diameter  of  the  armature  is  2mm.,  and  ite  width  400mm. 
This  is  formed  of  discs  (each  disc  consisting  of  eight  segments) 
insulated  from  one  another  by  paper  and  carried  on  a  cast-iron 
spider vrich  dove-tailed projoctlona  onthesegmenis.sothat  there 
are  no  bolts  through  the  armature  iron.  The  armature  has 
224  slots  insulated  with  micanite  troughs,  and  each  containing 
four  conductors  of  laminated  copper  strip  measuring  3mm. 
by  20mm.  Drum  winding  is  employed,  and  the  winding  at 
the  back  end  of  the  armature  ia  bent  round  so  that  the  only 
soldered  joint  is  at  the  commutator  end.  The  connections  of 
the  armature  windings  to  the  commutator  are  of  "  Rheotan," 
a  high  resistance  material.  The  commutator  has  448  hard- 
drawn  copper  segments  mica  insulated.  Its  diameter 
is  1-6  metrus,  and  its  useful  width  SOOmm.  There 
are  four  carbon  bmshea  per  pole.  The  carbon  bruahea 
are  held  in  their  place  by  wooden  wedges  so  that 
no  binding  wires  are  necessary.  Six  amperes  are  required 
for  exciting  the  field  magnets — or  1  per  cent,  ol  the 
fall  output.  The  armature  weighs  tons  and  the  whole 
generator  about  2B  tona.  The  machine  ia  deaigned  so  that  by 
connecting  the  armature  windings  in  two  parallel  sides  with 
the  commutator  bars  the  machine  can  be  used  to  generate 
1,200  amperes  at  250  volts.  The  commutator  has  been 
deeigned  to  take  this  double  current  without  overheating. 

Erratum.— On  p.  40  of  the  article  in  Tlw  EUctrician  for 
isovember  2,  column  one,  fourth  line  from  bottom,  for  Fig.  72 
read  Fig.  71;  and  column  two,  line  nine,  for  Fig.  73  and 
Fig.  74  read  Fig.  72  and  Fig.  74. 


RITCHIE'S  TELAUTOORAPH. 

We  referred  a  few  weeks  ago  to  a  new  writing  telegraph, 
the  invention  of  Mr.  Foster  Ritchie.  We  had  had  an  oppor- 
tunity of  testing  its  capabilities  on  that  oooaaion,  but  were 
requested  not  to  publish  a  technical  description  of  the  instru- 
ment at  onoe,  owmg  to  the  foreign  patents  not  having  been 
fully  secured.  Now,  however,  we  are  in  the  position  to  give 
a  detailed  account  of  this  most  ingenious  instrument,  the 
Telautograph  Co.  having  invited  ua  to  view  it  a  second  time, 
when  Mr.  Ritchie  patiently  explained  to  us  the  details  of  its 
construction. 

Fig.  8  shows  the  principle  on  which  the  instrument  ia  based 
and  Fig.  2  is  a  diagram  of  the  connections.  The  pen  is  fixed 
at  the  extremities  of  two  links,  A  and  B,  which  are  fixed  to 
the  arms  of  two  otherwise  independent  rheostata,  C  and  D. 
Each  of  theae  ia  connected  through  the  battery  to  one  of  the 
two  lines  and  has  a  total  reaistonoe  of  7,000  ohms,  divided 
into  496  atepa.  One  of  these  rheostats  ia  ahown  by  the  side 
of  the  instrument  in  Fig.  5.  Thus  currents,  varying  in 
magnitude  with  the  position  of  the  pencil,  are  aent  along  (he 
two  lines  which  connect  the  sending  and  receiving  instrument. 


Fia.  I. — OWERAL  View  of  IiisTBcrjixaT. 


The  receiving  part  of  the  instrument  consiata  of  two  largo 
d'Arsonval  galvanometer  movements,  with  strong  controlling 
springe  to  ensure  conatancy.  The  spindles  on  which  the 
moving  coiLs  are  fixed  are  connectod  to  a  Unk  motion  corre- 
sponding to  that  of  the  transmitter  part  of  the  instrument, 
and  move  a  pen  along  a  similar  piece  of  paper. 

Having  indicated  the  general  principle  on  which  the  instru- 
ment is  based,  we  now  come  to  its  constructive  detaik.  As 
is  seen  in  F^g.  2,  a  battery  is  placad  at  each  end  of  the  line, 
these  two  batteries  being  normally  in  opposition.  Before 
atarting  to  write,  the  operator  takes  up  the  pencil,  seen  in  the 
general  views  of  the  instrument,  Figa.  I,  !>  and  6,  and,  with 
the  point  of  it,  poahes  back  a  lever  at  the  left  of  the  lower  or 
transmitter  part.  This  works  a  mechanical  grip,  which 
clutches  the  paper  and  movee  it  forward  about  ^in.,  and  at 
the  same  time  operates  a  switch  reversing  the  home  battery, 
outs  o£f  the  recr'iving  part  of  the  home  instrument,  and  oon- 
neots  up  tlie  tran.imitting  portion.  A  further  movement  of 
this  lever  momentarily  opens  ap  the  circuit  of  the  home 
battery,  the  reason  for  which  will  be  explained  presently. 
The  paper  ia  Bin.  wide,  and  a  length  of  about  2in.  is  exposed 
at  one  time.    Daring  the  motions  of  the  pencil  on  the  paper. 
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currents  v&rjing  in  strcn^^h  are  sent  along  the  lines  F  and  G, 
ri'turuing  in  each  cmc  by  the  e&rth. 

The  lower  part  of  Fig.  2  repreeents  the  transmitting  part 
of  the  home  station,  and  the  upper  part  tbo  rcceiviug  part  of 
the  distant  station,  but  the  complete  instrament  in  each  oasc 
Ib  made  up  of  a  tranamitter  and  a  receiver.  II  and  K  are  the 
coils  of  the  d'Arsonval  galvanometer  movemeaU,  these  move- 
mentt<  being  also  seen  distinctly  in  Figs.  ^  and  ti.  The 
ooib  have  about  600  turns  of  silk-covered  wire  impregnated 
iritb  shellac  vamiab,  and  only  the  coil  rerolTee,  the  o^liudrical 

E«rtn 


mechanical  forces  come  into  play,  so  that  the  oontrollin; 
•pring  attached  to  the  moving  coil  is  strong,  and,  as  a  matter 
of  fact,  so  strong  that  the  spindle  of  the  moving  ooil  is  morelT 
held  between  centres,  jewels  being  nnnoocssary.  Thai  th? 
motion  of  the  coil  is  decisive  atid  dpHd-beac,  and,  moreover, 
adjustment  ia  easj  and  the  whole  mechanism  is  subetaniiaL 


FiQ.  5. 


Tio,  2.— -DuaBikii  or  CoxxicnoxB. 

piece  of  iron  at  its  centre  being  fixed.  The  magnets  are 
electromagnets  excited  by  the  local  battery.  An  interesting 
feature  of  the  inBtrument  is  that,  instead  of  extreme  delicacy 
being  attempted  in  the  construction  of  these  movements,  tbo 
reverse  is  the  case.  Twenty-four-volt  secondary  batteries  are 
employed  at  each  end  of  the  line,  and  the  rheostat  naturally 
forms  the  greater  part  of  the  reKistance  in  the  circuit,  so  that 
fairly  strong  currents,  telegraphically  speaking,  How  through 
the  coils.  Added  to  this  that  the  magnets  of  the  d'Arsonval 
system  are  highly  magnetised,  it  is  seen  that  considerable 


After  traversing  the  moving  ooil  on  its  way  to  llie 
distant  battery,  the  current  passes  on  either  side  throogb  i 
relay  E'  and  E.  These  relays  are  so  adjusted  that  w 
weakest  current  (sent  when  the  pencil  is  at  the  top  left^M* 


Fia  4. — DiT.\iLa  ur  PAreii  Sui^teh. 

comer  of  the  paper)  just  suffices  lo  cause  their  "7'"''"'^Jd 
be  attracted.    When  the  current  ia  momentarily  i"'*'!"^ 
by  moving  the  papor  shifting  and  starting  lever,  the  '^^^j,- 
drops  back.     This  causes   the  current  norujally  "Pjjj, 
through  the  paper-shifting  magnets  P  to  be  moment*^ 


THE  KLECrRlCIAN.  NOVEMBER  IG,  1900. 


117 


interrupted,  and  the  release  and  re-attraction  of  the  armature 
of  P  aotnatoB  the  grip  which  moves  on  the  paper.  The 
details  of  tliis  paper-abifter  are  shown  in  Fig.  4, 
which  is  morn  or  \esH  self-explanatory.  The  whole 
frame  Z  rocks  backward  and  forward  when  the 
current  through  the  coils  is  interrapted  and  re-made. 
L  and  M  are  luerely  stope.  The  relay  E  is  for  the 
purpose  of  signalling.  A  press-key  on  one  side  of  the 
traBBmitter-(not  shown  in  the  diagram  Fig.  2)  on 
being  depressed  breaks  line  F  and  puts  line  0  to 
earth.  This  causes  the  relay  £'  to  release  its  arma- 
tore  and  the  relay  K  to  make  a  contact  at  0,  so  that 
the  local  circuit  of  the  bell  N  is  closed  and  the  bell 
riius.  It  should  be  mentioned  that  to  avoid  a 
mmtiplicity  of  lines  in  Fig.  2  all  the  wires  leading 
to  the  battery  are  not  shown  but  bome  are  broken  off 
and  -t-  or  -  marked  against  them. 

We  now  oonit)  to  the  ingenious  device  by  means  of 
which  no  characters  are  written  on  the  paper  at  the 
distant  station  unless  the  pencil  is  actually  pressing 
on  the  paper  at  the  transmitting  end.  Motions  of 
the  pencil  are  transmitted  to  the  pen,  but  the  latter 
does  not  touch  the  paper  until  the  pencil  does. 
Normally  the  "  pen-lifting  "  magnet  Q  is  eicit«>d  by 
the  local  circuit,  the  armature  of  the  relay  R  being 
against  the  left-band  stop.  This  magnet  Q  raises  the 
pen  from  the  paper  by  slightly  moving  the  cross-bar 
S  in  a  horizontal  direction  away  from  the  vertical 
paper.  When,  however,  the  pencil  presses  upon  the 
platen  on  which  the  paper  is  stretched,  it  puts  the 
battery  in  contact  with  the  screw  T,  which  closes  the 
primary  circuit  of  a  small  induction  coil  I  whose 
hammer  vibrates.  Thus  a  vibratory  secondary  current 
is  transmitted  to  line  G  through  the  condenser  U, 
and  passes  to  the  receiving  end,  through  the  con- 
denser V,  and  energi.sea  the  relay  K.  This  breaks 
the  local  circuit  of  the  magnet  Q  and  allows  the  pen 
to  fall  back  on  the  paper.  The  vibratory  current 
returns  by  the  lino  F,  and  not  by  earth,  so  that  it 


does  not  affoat  neighbouring  telephone  circuits.  The  circuit 
KKK'tihasfiairlyhigh  self-induction, and  theralajsE'  aad£  are 


Fta.  &. — CixxiRAL  VulW  OK  Teladtoohai  h  (cover  recnuTed}. 


6.— UimiAC  ViBW  OF  TUAI'T 


uver  aiui  i«per  rrm'>Ted), 


not  influenced.  It  is  also  noticed  that  the  local  current 
reaches  Q  through  the  secondary  coutacts  of  the  relay 
E'  as  well  as  of  the  relay  H,  so  that  when  the  appa- 
ratus is  not  in  use  and  no  current  is  flowing  through 
E,  no  current  is  being  wasted  in  the  pen-lifting 
magnet.    The  same  applies  to  the  magnet  P. 

On  finishing  his  message,  and  before  laying  down 
his  pcncU,  the  operator  must  press  down,  with  the 
point  of  the  pencil,  a  Hmall  plunger  key  on  the  left  of 
the  instrument  to  reverse  the  homo  battery  so  that  it 
opposes  the  distant  one,  and  to  connect  up  the 
receiver  to  line  instead  of  the  transmitter.  This. 
switch  is  not  shown  in  the  Jia>;ram.  Tlie  action  of 
depressing  this  plunger  also  opens  a  local  bell  circoii, 
which  IB,  moreover,  opened  at  another  contact  ho  long 
as  the  operator's  arm  is  resting  on  the  desk.  If,  there- 
fore, he  retires  from  tlie  instrument  without  switch- 
ing off  by  doprossing  the  plunger  key,  the  bell  circuit 
is  closed  and  the  bell  rings  until  the  omission  has 
been  remedied. 

A  telephone  is  employed  in  connection  with  the 
instrument.  When  the  telephone  is  on  its  hook,  the 
writing  telegraph  is  connected  to  the  lines  in  the 
manner  already  detailed,  and  on  removing  the  tele- 
phone the  writing  telegraph  is  disconnected  and  the 
ordinary  telephone  connections  substituted.  The 
telephone  is  seen  to  the  left  in  Fi^'s.  1,  i>  and  6. 

As  already  mentioned,  a  2 1  volt  secondary  battery 
is  employed  at  each  end,  and  with  this  the  instru- 
ment IS  found  to  work  well  on  a  line  up  to  'MO  ohms 
resistance.  The  resistance  of  each  of  the  moving 
coils  is  about  185  ohms,  and  of  the  relays  only  about 
iiO  ohms  each. 

An  interesting  detail  is  the  ]>en  employed.  This 
resembles  a  tiny  pipe-bowl,  from  which  a  thin  glass 
tube  conveys  the  ink  to  the  paper.    Each  time  the 
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paper  is  moved  on  by  pnahing  over  the  paper-shifting  lerer, 
And  the  ciroait  is  thereby  broken,  the  pen  returns  automatically 
to  the  inkpot  on  the  "isobath"  principle,  as  seen  in  Fig.  4. 
As  mentioned  in  oar  previous  note  on  Mr.  Ritchie's  inven- 
tion, writing  and  sketches  are  reproduced  di-ttinctly  and 
legibly  by  the  apparatus,  and,  although  the  handwriting  is 
somewhat  distorted,  its  character  docs  not  disappear. 


khown  by  the  fall  line  in  th«  ilrewins,  and  that  the  ear  i«  traTtlliag 
in  the  direction  of  the  arrow-heail  anove.  At  KtartinR,  the  current 
from  u  tmall  battery  carried  on  the  ear,  pawe*  through  the  tkat*  43, 
the  *tud  .'>,  the  ma(^ct  coil  17,  to  the  nuj^nnt  coil  24,  ami  thence  to 
the  t^ouji  of  contacts  3S,  through  the  iwitch-lever  37,  to  iho 
railj  or  return  conductor.  Coil  17  attntcia  the  lerer  11,  caaiing  it 
to  connect  the  <liatributing  cable  with  the  contact  etnd  S,  and 
enabling  the  car  to  prtKced  in  the  direction  of  the  arrow-head.  The 
'  tkato  reachea  the  (tud  4  J  tut  before  it  leavee  5,  and  enei;giaee  the 


THE  SCHUCKERT  SURFACE  CONTACT 
TRACTION  SYSTEM. 


Measra.  Schnekert  &  Co.,  of  Kuremburg,  have  had  excep- 
tiotial  facilities  for  experimenting  with  their  turface-contaet 
mtcin  of  electric  traction.  In  1890  thcv  commcnceil  laying 
down  a  line  in  Munich,  and  since  then  they  have  ha<l  oppor- 
timitiee  of  obaenring  its  dcfecta  nn<l  huw  they  Riif,'ht  lie 
eliminated,  to  that  in  the  sumuier  of  laat  year  they  wrre  able 


DiAanaM  or  Mi  xicu  Can  Co»jrRCTlor«fc 


to  put  in  on  improved  ^yitem,  <thich,  we  are  informed,  has  since 
given  no  trouble.  In  the  pri's«nt  articlif,  we  propcne  to  describe  the 
system  with  the  firm's  moat  rectnt  innovations. 

On  pw  1 S 1  is  a  diagram  showing  tjie  cuancctions  of  the  surface  studs, 
relays,  &c.  1,  S,  3,  &c,  to  6  on  the  figure  rvprosunl  the  contact  knolw, 
and  each  of  these  is  connected  <a>  a  relay  or  switching  apparatus 
placed  in  a  Kwilchbox  'along  tlie  line  of  route.  Tbu  switching 
apparatus  contains  a  cqttlact  lever  (7  to  13  in  the  figure)  and  two 
coiJa,  one  of  which  (13  n^l.H)  eervea  to  lift  die  lever,  and  the  other, 
whidi  is  doubly  wound  (10  to  24  and  i!)  to  30),  serve*  to  break 
contact.  The  coils  are  so  cnnnected  tkat  when  the  contact-making 
coil  of  one  relay  is  energised,  the  contact-breaking  coik  ol  Uie  relay 
behind  is  also  in  circuit,  so  tliat  only  one  knob  can  be  alive  at  one 
time.  Thus  the  contact-making  coil  16  of  knob  4  is  permanently 
connected  to  the  upper  draw-'olT  coil  83  of  contact  stud  5,  and  to  the 
lower  draw-olT  coil  87  of  contatt  etud  3,  the  circuit  being  completed 
through  one  of  these  latter  two  coila  to  earth,  according  to  the 
direction  in  which  the  car  is  travelling.  The  coils  of  the  contact- 
breaking  magnets  terminate  in  groujK  connected  to  the  contact 

Jiieoea  3Si,  33,  aud  34,  36  arranged  xymmetrically  with  regard  to  the 
even  36  and  37,  which  are  controlled  by  the  coila  36  to  41.  This 
arrangement  enables  the  direction  of  the  car  to  be  reversed. 

To  trace  out  the  action  of  the  switches  let  us  assume  that  the 
current  collector  -13  of  the  car  is  situated  on  contact  atud  5,  a« 


Bai  »H  CuLUHTtm. 

coil  16— thii  time  without  the  help  of  tbcbatterr — while  at  thcMSK 
time  the  dnw-off  coil  of  the  knob  just  passed  by  the  collector,  bet 
still  Vieneatb  the  car,  is  cnerp.ied  by  the  *ain<-  current  and  twluhu 
oS.  The  multiple  switch  levers  36*  and  37,  iu  the  direction  of  irtnl 
referred  tis  are  |>tAC(-il  over  to  the  right  touchiog  a  series  of  o»iUi:t4 
33  and  3.'>  rt-J|>ectively.    These  levers  are  reversed  autoiuaticsilv  u 


Cuaia  C<>u.C(TUii. 

soon  aa  the  hkate  ha*  touched  the  Ust  of  the  wmtact  studi  beloaKOS 
to  the  ijroup  and  connected  with  the  end  relay  of  «»cb  gwi'P- 
Should  it  be  necessary,  for  inslaucc  in  case  of  accident,  tocns''^* 
the  iliroction  in  which  the  car  it  nioviuK,  this  can  Ije  done  by  m*-^'* 
of  hand  switches  43  and  44  arranged  at  convenient  distance*  W*"* 
the  route. 
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In  the  klxive  deKription  the  complete  details  of  the  circuit*  and  modtu 
operanili  have  Dot  hvtn  gune  throu|;b,  but  tbey  are  fairly  cvicleiil  frum  the 
aiMgnw.  The  di.itfrixiii  on  p.  11^  thowii  the  circuiu  on  the  car,  a«  arraagvd 
at  Munich,  where  the  trolley  sratem  ia  etiiplojed  oaUiJe  the  town. 


iron  caae.  The  contact  ttud  it  of  hardened  cait^teel 
let  into  the  granite  block,  which  in  and  appeaniice 
rsKmblee  jlh  ordinary  paving  atone,     Thii«  bloclt  it  tei 


DiaTiuuimoM  Box  wrra 
Caau  ( "or  runa  Box. 


DisnuBi-noii  llox 


DurnuBi-Ti<'X  Bux 
Oruia. 


GiMBAL  View  oy  Car  at  Mi  xi<  a. 


 as* 


C0»TACT  Al-I'ARATI  N  WITHUIT  SaJ'KTT 
DlTICI. 


CoStACT  Al'l'AHATI  !S  <  'OXI'f  K71  WITH 
AI  L  MKRT  DiVKIA. 


A  rcction  ahuwing  tlic  contact  plug  and  its  j  unction  box  and  acceaaorr 
apparatus  is  shown  oppoaite.  BcDvatli  the  rails  is  an  iron  sleeper  couuL-ctcd 
to  the  nili  by  short  pi«ce«  of  I  iron,  and  in  the  ccutrs  uf  thu  alL-vjivr    a  ahect- 


(  'urraor  Butca  a  OoN;<irnoN  wrrH  Kail*  an 
Sijwraa. 

into  the  caat-iroa  ea«e  with  cement  The  granite  bloci 
ia  on  the  same  level  a.i  the  rest  of  the  street  parinf, 
and  the  stu<l  projecta  about  Iwo  or  three  cvntimeCrei. 
The  figure  aliove  is  a  general  view  of  the  arrangenest. 
Thea*  ountact  knoba  are  plac«d  on  Rlraighl  track,  aUwt 


C'uxTAit  ArrAKATt'a  I'miui-xteo. 

4  'metres  apart,  and  sli^jhtly  le«i  on  curves^  Al  p*"* 
and  croasinga  dummy "  surfjvce  knoba  are  arrui|w 
which  are  not  in  connection  with  the  main,  aud  caij 
serve  to  aupport  the  skate  of  the  car  and  prevent  it 
oiniing  into  contact  with  the  rail. 


OaoiM-  .SttiT'  II. 


An  important  fvatuxo  of  the  ayatem  is  »J"'  "^1^ 
is  no   ninbanisin  beneath  the    contact  knob*; 
switch  relays  arc  pkcud  together  in  group*  oi 
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kni.l. 


30,  and  each  i*  connected  to  il«  eom^ponding  conUi-! 
by  c«We.  The  fir»t  figure  on  the  (  ppohit.'  page  shuws  l!if  a 
'dutrilmtiun  bi)X  containing  the  nwa.  d  nlavs.  It  is  I'-t.  mt  i  -.ini 
roadway  in  upright  position,  tin-  u;<[jer  ud^i  ranRinK  '-vcii  witli  the 
utrect  lereL  Tnc  c>>ver  rewinhlcs  iin  orxtinary  niailiolf  r.-Ai-r.  The 
next  figure  ehow*  the  box  after  nimoviog  cover,  when  an  iuni-r  cuvrr 


jiil  i.i  r[IVi  U-il  ill  ll^e  wiirks,  fa  lb«l 
tli<-ir  pn!<itiiin,  when  the  tnn'k  is 
iiiul  the  other  ccnnections  end  in 


The  fitting  of  the  dUtnt  il 
thev  have  merely  to  bf  ]  !* 
laiJ.  The  winJinga  u(  ih 
cantnct  plataifur  which  there  are  cortedpouding  «t  riitgB  in  the  box, 
ao  thattlM  mtdiaaiMuim  mmij  lUfpid  in  ud  cm  In  icimnd 
eoaily.  . 


1^ 


(imnui  t'cuMB  or  Cnrannweia. 


win  lie  Rotieed.  TUa  latter  b  ihapad  like  a  dim'*  bell ;  the  inner 
dNnnel  eonfaiina  ait  The  third  view  thorn  fha  box  op«D.  By  thc«e 
meana,  and  withont  tbu  uw  of  *ny  packing;  mat«riit1,  it  i«  claimed 
that  a  perfectly  reliuUc  hcriii(.'ttc»l  i  k>-  iri-  in  nbluitu  si,  whicli  renden 
inpowble  the  penetiatiou  uf  mud  or  moiatore  of  any  kind. 


Hum  flguru  oppoeite  illtutrata  am  of  the  rclajr  «witchei.  It  con- 
MaU  of  two  f«irt  of  mapiala arranged  diametricaUv.  Onu  pair  <ieives 
toclo4«th«cirruitandtheotliert00penit.  TbecoiUarcjr  vtdedwith 
faii  l  v  fiiii-  winilins,  takiuc  ^  ampere  at  500  volts.  The  main  contact, 
cUarljrieeD  at  the  top  in  the  Agnni  in  the  first  column  is  carbon-'.ipped. 


•  1    :  r 

TuM,  Buvanow  am  Smiioii  or  Tuok. 


The  relays  lire  aCtai  hed  to  a  wooden  Uahlg  anuged  ataome  centi- 
metres distance  from  the  iron  aide*  of  the  box.  The  diatribution 
bona  a<n  ■mogcd  apart  at  dialaacaa  eoimponding  to  the  nnmber  of 
nhia  «aA  aoataiaa  (m^  30x  4«>U0  WKtam),  and  thev  can  be  pbccd 
vtlMFte  «•  enitn  of  Um  tamik  w  ob  iha  Mt-wik. .  It  m  ako 
jowtbh  Mawi^tliardiqwto  •  lat  wall  caaa  or  n  paian,4«t 


and  Aa  law  tuna  on  a  centre  between  the  four  coilii.  A«  the  lever 
altriaa.  ila  BwiUihhig.olf  j^tion,  the  >witching-otf  masneU  attract 
awAtr  •mature  alao^  whiali  eioan  two  oniliota  awl  «iMit«nmU 
ihaavltiUiiig-in  magneln  NoaraiwiiiieitohMSlinRniiludwilUDtba 
OMMttBiL .  ai  hiwjc  of  ciunnt  ia  tha.air  takaa  plaaa.  if  al  ali  in 
Ilia  atnat  Mtwem  the  contaat  atod  ai|d  t^  tmw  •oUoetar.  The 
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catting  out  of  the  nUy*  lakcD  plue  at  tlie  nioiiient  when  the  cur- 
rent collector  touchen  ilie  ucxt  «tu<l,  openUiiiK  the  neit  »wii«h  in 
tuch  •  my  that  Troni  tlii.^  switch  »  current  in  tetit  thnrngh  the  pull- 
off  magart  coil  of  the  previonn  rvlnT. 

One  illuttratinn  on  p.  IS^uhow*  the  relajfittc4i,M  kt  Munich, with  a 
rafctr  device,  which  proviilei  agairmt  thrrc  uf  the  apparatoii  remAining 
sitnultaDeously  in  the  "  on  "  |ia«ition  without  the  automatic  cutout 
coming  into  operation.  Moreover,  whca  do  current  is  paaaing 
Ibrottj^h  uny  of  the  iiia;^el.«,thc  switching  levrr  falls  hy  gravity  into 
the off"  poailion.  The  contacts  in  front,  which  rotate  with  the 
switch  leTcr,  areao  arranged  that,  to  long  aa  a  third  switch-relaj  ii 
"  on/'  no  that  three  knolw  arc  live,  a  catch  falU,  preventing  the 
driver  from  rr i>UciDg  the  autoniAtic  cut-ouL  ThvM  automatic  cut- 
outs are  placco  at  ceitain  distances  apart,  dividing  the  lia«  into 
■ectiona. 

The  sectionni  switch  it  nUo  illu»trttcd  on  p.  ISO.  This  is  arranged, 
together  with  the  relay,  in  the  distributiuu  bnx,  and  it  is  dengned 
M  an  electro-magnetic  twitch.  Whi-n  a  molnr-car  travelling  an 
onlinary  course  pasEes  from  one  lection  to  another,  the  current  is 
automatically  switched  over,  as  sliown  in  the  general  <iiagTani.  In 
changing  the  direction  of  travelling  when  the  car  is  in  the  centre  of 
a  section,  the  circuit  operating  the  -«ctional  switch  reijuircs  to  )« 
closed  bj  a  hand-switch,  as  abe.-uly  explained.  Thcce  han<l -switches 
are  arranged  along  the  track  at  distances  of  TiO  metre*. 

In  two  illuKCrations  on  pagi'»  118anil  1  Iti,  rcpreK-nting  photographs 
of  a  Munich  car,  the  current  collector  in  the  form  of  a  ►teel 
wire  brush  is  clearly  shown.  Another  form  of  current  collector 
iwed  ;'b  alao  shown,  consitting  of  a  (jall  chain  with  numeraua  link  due. 

In  front  and  beliind  the  current  collector  a  wide  brash,  the  so- 
called  short-circuiting  brush,  it  lo  arninged  that  it  connects  the  milt 
with  the  contact  stud.  The  contact  studs  not  covered  by  the  current 
collector  mutt,  as  already  mentioned,  be  dead.  Should  an  instance 
occur  in  which,  through  some  mechanical  defect,  the  relay  switch 
reniaint  in  circuit,  then  the  short-circuiting  brush  would  slioit 
circuit  the  stud  to  the  rail.  This  would  operate  an  automatic  section 
cut-out,  and  the  trathc  on  the  liection  in  <jueslion  would  be  stop{i«d 
until  the  defect  was  remedied. 


CARS  ENGAGED  IH  THE  AUTOMOBILE  TBIALB. 


Some  of  the  maker*  of  the  motor  cars  which  took  jurl  in  the 
trials  lost  week  have,  at  our  rei]ue8l,  sent  us  desctiptious  of  the 
Tehicles  they  entered  : — 

The  Electric  Motive  Power  Go  's  Fonr-seated  Dogcut.— 

Kig.  I  gives  a  goad  idea  of  the  carriage  which  is  diMigneJ  and 
built  on  tlie  '■  Noithey  "  system.  The  battery  weighs,  complete, 
I2cwt.,  and  lias  a  capacity  of  19}  fLr.  hours  when  di^bargeJ  in 


4i  Iioiirt.  The  aerirs-woand  enclosed  motor  bos  four  poles,  is  sepa- 
lately  slung,  and  drivei  through  a  double  universal  arm  and  single 
reduction  spur  gearing  on  to  ths  diiferential  ^-ear  of  the  lire  aile. 

The  company's  ipodal  controller  (Fig.  2)  enables  ordinarj-  speeds 
of  3,  6,  9,  and  12  miles  per  hour  rejtpecUvelv  to  be  obtained  by 
different  groups  of  parallels  of  the  cell»s  with  also  the  same  number 
of  reverse  6|Ke<ls.  An  iuijiortant  point  in  connection  with  thi»  con- 
troller lien  in  the  fact  tlml  the  motor  circuit  is  never  broken  when 
moving  from  one  spee.!  to  another,  the  cells  Ijeing  arraoge<l  in  gradual 
groupings,  thus  obviating  any  wear  and  tear  due  to  sparking. 

Three  brakes  arc  arranged,  one  an  automatic  electric  bniko  operattDg 
lo  tocuperata  the  cells  ;  (2)  a  rim  brake  engaging  on  aluminium 


plates  on  the  driving  wheels  ;  (3,  a  band  brake  on  the  live  axle 
working  in  both  directions. 

The  Uttenr,  which  is  ol  the  com|inny's  own  type,  is  compoaed  of 
»!0  cells,  eaoh  giving  an  average  jMential  dijference  of  2  36  Tolta 
during  discharge.  Great  care  has  l*en  taken  in  the  design  that  all 
siilashing  of  electrolyte  shall  be  prevented,  while  corrosion  it  entirely 
al*ent  by  rea»on  «  f  their  U-ing  no  other  than  white  metal  uied  iu 
the  construction  of  the  connectors  and  bolts  of  the  batterv. 


Kio.  2. — Ceotraltsr  ol  Klectric  >lot>e  IViwcr  Oo.'s  Car. 


An  iiiU'rcsting  feature  it  the  deaign  of  the  steering  hubs,  the 
pivoting  ix.iiit  of  the  whc  ls  Wing  in  the  c  eritrc  ol  the  plane  of  the 
wheel  tyres.  The  advantage  of  the  construction  is  obvious  from  the 
point  of  view  of  withstanding  .train  alone.  The  weight  of  this  car  is 
27J  c«L,  and  an  avorngc  run  of  between  S5  miles  and  CO  miles 
i>hould  obtained  on  one  charge. 


Kni.  3. — Plan  uf  h'nme  and  Mutur  SuspeuBioo. 


[The  second  carriage,  a  foiir-'C.ilcd  electrical  phaeton,  entered  by 
this  company  for  these  trials,  was  withdrawn  on  account  of  tlio 
motor  having  u  higher  gear  ratio  than  was  desirable  to  cope  with  the 
ver>-  hilly  route*,  cpccially  when  the  rojids  are  in  to  heavy  a 
condition,  tbi4  latler  curriaj;e  Iwing  spcLiallv  designed  for  London 
Work  ] 

The  Electrical  Undertakings'  (Ltd.)  Four-wheeled  Dogcart.— 

This  vehicle  is  illustrated  in  Fig.  4.  I'oUl  weight,  including  bat- 
tery, 2,MiOlb.  ;  weight  of  battery,  about  UWiirtU  :  having  a  watt-hour 
capacity  of  l."i,000  at  -.it  amjMjres  discharge.  Two  motor.s  21  H.P., 
eatli  working  up  to  .'.  h  p.  Six  speeds  forward  and  two  back' ;  lero 
or  stop  puts  on  electric  br^ke.   Minimum  speed,  2  miles  per  hoiu  i 
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maximum,  abuat  25  miles  on  levcL  Spcoij  not  nuiU-riallr  iucrewed 
downbill  liccaiuctliebaUeryrccapemtes;  themotoral«cominK  ({caera- 
tors  check  the  car.  Scat:s  lour,  including  driver,  (.'outmlleil  entirely 
by  one  handle.  Can  travel  over  (JO  miloa  on  good  ruu<l2  on  one 
coar^'v.    Good  hill  climber  :  iatcmol  spur  gearing. 

The  Jo«l  Oar.* — The  car  in  qucation  in  of  the  voUurttt«  type, 
proriding  comfortable  accommodaliua  fur  two  |>a«aenKer« ;  ita 
gcnrnl  appearance  in  wtn  in  Fig.  5.  Btfurc  going  into  full  detaiU 
of  the  vanoua  partis  we  may  firat  of«ll  mention  that  it»  chief  leatureA 
of  inttreat  are  the  following  :— ( 1)  The  underframc  for  carrying  two 
ui«tom,  which  lejiarately  drive  each  of  the  rear  whe«li ;  (i)  the 


Km.  4.    Klectiic  I'ndrrlakiDg*  C«.°«  4-wheelcd  Dug-rart. 


motor*  thenvselvea,  in  which  thj  aimature  revolre-t  oatudethe  field 
nitgnets  :  (3)  the  controller  and  ita  connectiona,  which  are  so  arranged 
that  the  motor  rum  at  ita  normal  and  most  efficient  upoed  when  the 
vehicle  ia  travelling  up  hill ;  and  {i  i  the  UocenthaJ  accumulator? 
which  are  mti-i. 

The  vehicle  conai.sLR  primarily  of  the  uaoal  front  and  rear  axU>s 
with  their  ateeriug  and  driving  wheels  respectively,  upon  which  are 
carried  b}'  leparate  springs  boih  the  special  nnderfnime,  seen  in 
Figs,  n,  7  and  8,  and  the  carriage  b^dy.  The  accumulators  are 
carried  in  the  body,  and  Uie  two  motor*  are  mounted  upon  the 
nnderfnune. 


Km.  6.— Thv  J.p«l  Electric  Car. 

Keferiing  to  Fig*.  Ct,  ~  and  9,  the  underframe  ia  builtof  steel  tubes, 
TT,  which  form  an  open-<-nded  and  erui's  stayed  rectangle  ;  the  ends 
of  the  aific  nicmlierB  of  this  frame  arc  connected  front  and  lack  by 
sptingii,  S  S,  and  these  .■•pringg  are  attached  to  the  centres  of  the 
front  and  rear  axles  re<|>eriivelv.  The  front  apring  .S  lies  horizon. 
tally,  and  that  nt  the  back  i»  pUre<l  vertically.  This  rear  sprinv;  in 
the  carriag"  which  we  exatnined  has  been  replaced  by  a  ►traiglit 
spring,  which  doi-  not  come  into  contact  with  the  axle,  but  whoae 
ends  ate  suspended  from  the  axle  by  a  pair  of  spiral  i't)rin(;«  ;  thiw: 
last-mcntiuDed  sprioga  are  in  compreiuiou  as  they  are  placed  beneath 

The  dcscriptloQ  of  this  car  is  from  the  AutomUor  Jourttal,  to  whom 
we  ore  Indebted  for  tite  loan  of  the  blocks  (or  Figt.  6  to  158. 


the  flat  crofs  spring  S  and  are  lield  at  their  lower  ends  by  pins  which 
]ia>s  tbrotigh  them  from  the  a\le. 

The  uodutframe  thus  forms  n  Hexiblu  perch  bitr  bitween  the  two 
axles.  It  ia  also  connected  with  the  rtnr  *xle  in  auch  a  way  iJiat 
driving  chains,  O  C,  can  be  tightenod  when  neoiMary  by  the 
a'lju«tmeDt.nuts  P  P. 


Flu.  £».— The  Joel  ITiiderfrtme  (PUa.'. 


Two  motors  M  M  arc  fixed  to  the  frame,  and  each  of  these  is  con- 
nected with  one  of  the  rear  wheels  by  the  roller  chains  C  C.  In 
order  to  reduce  the  >ize  of  the  large  chain  wheels  the  motor  iti>elf  is 
fitted  with  a  toollied-wheel  reducing  gear,  having  s  ispeod  ratio  of 
2  to  1  (thiH  is  not  bliowu  in  the  drawingf,  but  is  fitted  to  the  actnal 
rai).  The  gear  r<itio  of  the  chain  wheelt  is  !>  to  I,  and  h(nc«  the 
total  speed  reduction  is  ID  to  1.    lu  practice,  the  front  spring  8  ii 


Fic  7.— The  Joel  Car  (Side  Elevaliuu). 


connected  to  the  axle  by  a  single  pio,  and  the  axle  ia  therefoiie  free 
to  move  in  a  vertical  plane  about  this  centre.  The  fratnework  and 
the  motors  can  readily  be  removed  by  taking  olf  three  nuts  and  the 
chains  ('  C  The  front  wheels  are  2fL  Sin.  diameter,  and  the  rear 
whccla  2fU  Uin,  the  front  track  is  3fL,  and  the  rear  track  4'L  6in. 
The  wheel  bate  ia  -Ift.  (tin.    Pnenmatic  lyrts  are  fitted. 


Fio.  a-Tbe  Joel  Car  (Back  View). 


The  form  of  motor  used  is  seen  in  Fig.  0,  and  its  detailed  con- 
struction U  shown  in  Figs.  I(J,  1 1  and  li.  Fig.  10  is  a  longitudinal 
aecbon.  Fig.  11  is  a  tide  elevation,  and  Fig.  12  is  a  plan  of  the  field 
magnets.  The  i>haft  A  is  held  stationary  in  thu  outaide  casting, 
which  secures  the  motor  to  the  underframe.  This  ahift  carries  the 
fixed  field  nisgneu  L.  The  field  uiitgneti  are  made  in  two  piuc«s, 
which  are  bolted  trgelber  as  ahown,  and  which  ctirry  between  them 


124 


THE  ELECTRICIAN,  NOVEMBER  16,  1900. 


•nd  in»ide  their  pole  piwa,  N  S.  Ihe  m«gnetiiiing  cnil  V.  Twelve 
polei  are  provided.  The  »ix  north  polea  interlacing  alternately  with 
the  (iz  louth  poles,  and  all  the  pole-piecea  lying  in  the  rame  radial 
plaoe.  Mounted  about  the  .ihalt  A,  and  free  to  revolre  upon  it,  ia  a 
aleeve  which  carries  the  anuature  V,  the  cuinmutator  /,  and  the 
driTing  wheel  P.  The  armature  V  ia  a  laminate*!  iron  ring  which  is 
holted  to  the  spider  arms  y,  and  which  ii>  slutted  tmnavcrtvly  around 
ita  ioncr  face.  Each  of  the  sluts  T  carrr  twu  innulated  w|ti8re  cupper 
wires,  v,  and  them!  win.**  are  connected  iiluut  the  sides  of  tha  iin^' 
to  form  overlapping  conijilete  windin};!!  about  the  whole  armature. 
One  extra  alot,  T,  is  provided  for  connecting  the  tinal  ends  of  the 
windings  in  aeriea  The  general  ajTstem  of  thia  zigzag  winding' 
croaaes  the  armature  12  times  in  one  complete  cotl.  In  the 
motors  of  larj^r  rize  more  than  two  wirea  are  laid  in  each  of 
the  slots  T. 

By  tliia  construction  the  inventor  cLiims  that  he  reduces  the  weight 
of  the  motor,  and  that  he  decreases  the  amount  of  inetfective  copper. 
The  two  motors  fitted  to  the  voiturettc  are  raid  to  weigh  1 1:21b.  each, 
and  to  bear  an  overload  uf  Itn)  per  cent.  They  develop  normally 
2  u.r.  at  about  ~W  reva  ]icr  min.   Their  eflicieocy  at  40  volta  is 


Kiu.  9.'-Tba  Joel  Hutur. 


given  as  7u  per  cent,  at  half  lund,  8&  per  cent,  at  normal  loail,  and 
H'Jper  cent  with  a  .^O  per  cent,  overloail.  They  are  shunt  wound,  and 
are  completely  enclosed  in  an  alumioiom  ca«e,  which  also  contain* 
the  spur  gearing. 

The  method  of  lixiog  the  two  motors  to  the  framework  prevents 
them  from  receiving  sudden  shocks  or  jars  either  from  uneven  mad 
anrfoces  or  from  their  own  effort  when  starting  the  vctiicle  ;  in  thena 
latter  circnnutances  the  wl  ole  frame,  together  with  the  motors,  is  at 
Aral  lifted  somewhat  against  the  iiction  of  the  spiral  springs,  and  aa 
the  car  moves  forward  it  returns  to  an  intermediate  {wsition, 
dependent  upon  the  tractive  effort  retiuired. 

The  controller  consisla  uf  a  single  drum  carrying  contact  blocks 
which  complete  the  necessary  ctrc<iil«  eucc«6»iv«ly  Iwtwecn  the 
insulated  spring  blockii.  In  order  to  give  the  drum  a  rapid  action 
between  its  various  po«itii>n«  ii  spring  roller  i»  fixed  in  engagement 
with  a  cam  wheel,  and  a  pair  uf  litt  s]>riiigs  tenil  to  hold  it  in  either 
of  its  normal  position.^  by  ]ireMing  ngninst  flats  on  the  shaft. 

The  12  diagrams  here  given  providi»  for  the  following  combina- 
tions and  resulta  :  ( I )  Charging  position  ;  the  two  lutteriea  in  fcrieii 
aeroa  the  charging  tcnuinala.  (2)  Low  speed  reverse  (three  miles 
an  hour}  ;  the  ballur  ct  in  parallel,  the  iieldi  fully  excitc<l  in  the 
abnormal  direction,  and  the  moturs  in  series.  (3)  Electric  brakes  ; 
the  itttnatures  rlioit  circuited,  and  the  tlelds  fully  excited.  (4)  Low 
speed  ahead  (three  miles)  ;  the  same  as  No.  2,  but  the  fi«lds  excited 
in  the  normal  nnfc    (■<)    Interifiediite  speed  («ix  miles)  and 


maximum  torrine  ;  the  armatures  in  parallel  and  otherwise  the  nine 
as  No.  4.  (6)  lociuiaed  s|>ee<l  (eight  miles)  ;  the  same  aa  No.  &,  but 
a  resistance  placed  in  the  field  circuit  (7)  Ten-mile  apeed  ;  added 
resistance  in  this  circuit.  (8)  Twelve- mile  »|>eed.  (9)  Top- 
speed  ;  the  strength  of  the  fields  reduced  to  a  niiuimum.  The 
wei;;ht  of  ihs  car  i»  about  4cwt  apart  from  the  accumulatori. 

The  ac.  umulators  uaed  upm  the  "  .Im-l  "  car  are  those  known  as 
the  "  Unsenthal.'  Something  over  12  watt-houm  per  puund  ii 
claimed  for  them,  and  we  arc  told  that  the  Ijatteries  used  for  some 
twelve  months  are  still  up  to  this  very  high  capacity.  The  accii- 
mulatiir  of  the  pcvtol  tvne,  the  pofcitivea  and  nccativet  Wing  similar 
except  in  thirkoess.  The  castdead  grids  consist  of  rerticaj  rods, 
having  a  diamond  section,  and  of  inter-connectinfi  horizontal  bars, 
baviu|{  a  circular  section.    These  grids  are  posted  in  the  usual  way, 


Kifi.  IC. 

and  the  whole  of  the  grid  is  compleltly  cofero  1.  The  positives  art 
protected  by  ])erforate<l  elwnite  plat«*  whii  h  prean  againM  their 
Kurfacei.  EI>onite  separators  are  luwl  between  the  plate«,  and  the 
*eclion--i  are  held  together  by  rubber  bands,  which  also  serve  lh« 
double  purpose  of  sprinj^  c;i<liii)ns  and  of  brid^^  pieoca.  Tht 
sections  are  fitted  into  ebonite  boxes,  with  vt-nt  valves  on  tlie  liiUaail 
with  rubber  round  (he  Iuhk  The  vents  are  providi-d  willi  csp- 
thaped  r«ce»>e«,  and  ctin>ist  uf  plates  of  ebonite,  which  are  attscbed 
to  xmall  rods  fitting  freely  in  the  boles  in  the  lido. 

The  cunnectiuus  are  made  with  copper  wire-i,  which  are  let  inl", 
and  suldcrnl  to,  the  lead  lug<.  Four  of  these  boxes  uf  ei«lit  cells 
slide  into  the  l>o<iy,  underneath  the  soit  fruni  the  back  of  the  car. 
Etch  cell  has  a  coujde  of  rubber  bands  pawe"!  round  it.  and  theie 
t*nd  to  ahaorb  .shocks  or  vibr:ition.  The  thirty-two  cells  providsd 
for  the  voiturctte  weigh  Tcwt 


Ki.i.  11.  Fib-  12. 


Tlie  figures  given  regarding  weight  and  capacity  of  the  Roseothsl 
accumulators  are  as  follows  : — [I)  Discharge,  SO  amperes  ;  cap»':''>'' 
143  amperr«-hours  ;  weight  of  plate*,  IS  llb.  (-2)  Diacharw.  | 
capacity,  170  ampere-hours  ;  weight  of  cell,  complete,  251d.  W 
Approximate  capacity  uf  cell  (Xa  2),  after  12  month-s'  " 
ampere-hours. 

We  are  told,  also,  that  ihew  plates  show  no  signs  of  disintegiati^ 
excepting,  after  long  use,  at  the  cornen  of  the  positives.   TlieT  *r 
said  to  be  capable  of  digchargiu){  at  40  amperes  without  bsmi ; 
practice^  upon  the  car,  they  luve  to  exceed  ihii  considerably  at  tin"* 

Some  particulars  as  to  the  results  of  the  trials  will  be  found  on* 
later  page  of  this  ism*'. 
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[Compiled  by  £.  E.  Foubniir  D  At.nE.] 

Vholo-tl-^  iric  Hin/t.—  VL.  Merritt  and  O.  M.  Stewart  have 
traced  the  connection  between  cathode  rays  and  the  particles 
iHiwhaiyd  from  mgntitdy-aiMMgad  boJiw  oaAnt  the  iafliwiiBa 
of  dtn-TrioM  l^t  ikog  Bom  nMmWv  ftiftmim  inrnti- 
aftkm  of  Lenai^  («t  nt  JSbdrwMR,  Vgt.  ZLV',  p.  858). 
For  liinplioitT  the  walOuM  eall  fbe  ttmni  oif  ptttUlM 
diseharged  through  the  inflaence  of  nltra-violet  lljtht 
"  photo- electric  rajt,"  and  thoy  then  proceed  to  show  that 
they  are  of  essentially  Ihe  same  nature  as  cath  j  !'^  niyi. 
This  is  the  conclusion  already  arrived  at  by  J.  J.  Tbumson, 
who  bafl  even  determined  the  ratio  . '«  for  these 
rays,  and  found  it  to  lie  between  C-8  x  10^'  and  8-5  x  10*. 
The  atithora  employed  »n  arc  lamp  in  place  of  a  spark-gap  bi> 
a  source  of  nltra-violot  light,  and  their  vacunm  tubes  were 
tastntially  the  same  as  Lenard'a,  with  a  slanting  .-(ide-tube  to 
direct  the  ultra-violet  raya  on  to  the  cathode.  Their  msgnctic- 
deflection  experimenta  led  them  to  the  concluBion  that  two 
kinds  of  particles  are  comeeroed  in  the  piioto- electric  dis- 
charge :  (1)  The  small  rapidly-rooving  corpowlea  of  the 
photoelectric  rays,  forming  a  fairly  compact  stlMm  normal 
to  the  cathode ;  (2)  the  relatively  heavy  and  lloi^liioving 
negative  ions,  which  form  a  stream  having  the  saoA  gauBnu 
dueclioa  as  the  photo-electric  rays,  bat  much  man  diffiiM 
•nd  not  ifpnoinlijj  affteted    »  magnetio  field. 

Vumn  and  Snwavr.  Mfa  JUtkm,  Oatetoi  IWOil 

Kffii  iauii  "f  AalyUne  Flame. — A  lengtbj  imwUgation  both 
of  the  radiant  efBdency  and  the  total enoMB^oftMMetykiie 
flaiue  has  op  to  the  present  yiaUed  nsoUa  wiueh  lutn  led 
£.  L.  Nichols  to  m»k»  a  nMliniBafy  aanouneenient  ooooem- 
ing  tbem.  1%e  nffiul  mMmuj,  the  ratio  of  luminoiis 
to  total  ndiatioD,  was  oomputM  botti  hf  tlM  BMtllod  of 
UalMit  and  by  the  spectruscopio  nothod,  um  latter  eonaiat- 
ing  in  flw  e^hnatioD  of  the  apoetmu  and  tile  oompariEon  of 
tbe  ateaa  enclosed  by  the  curve  within  and  without  the 

limits  of  visibility.  The  total  efficiency,  /,'•.,  the  ratio 
of  laminou3  energy  to  total  cnero  supplied,  was  cotn 
puted  by  means  of  the  heat  of  combustion,  the  amount  of 
gas  snpplled,  and  a  modification  of  Thorosen's  method.  As 
regartls  the  radiaut  ctliciency,  that  was  found  to  lo  U'105,  or 
practically  the  same  as  that  of  tlie  arc  light,  which  is  e<iiially 
"cold,"  au<l  twice  tia  "cold"  as  either  the  incandescent  or 
the  Wolsbach  lamp.  Tbe  contrast  with  the  radiant  efficiency 
O-'M  of  tbe  vacuum  tube  remaiua  therefore  an  great  aa  ever. 
In  the  matter  of  total  efficiency,  on  tbe  other  hand,  the 
acetylene  lamp  stands  very  high.  The  figure  given  is  about 
0*02,  or  at  least  double  the  corresponding  figure  lor  the  an 
light.  The  magnesium  flame  alone,  with  ita  litoBidiiaf 
effieianef  of  0*1,  is  cnparioi  to  ttie  aoa^laoa  flaaaa. 

[B.  Ik  VKwiui.  Mia  Mwb  Oeteber,  ICOai 

RaUUtnrr  of  a  GalvanomtUr. — W.  8.  Davy  dcscrities  what 
ka  believes  to  be  a  new  method  of  measuring  tbe  resistance  of 
a  galvanometer.  It  is  based  upon  the  principle  that  if  the 
1*— oi  a  galvanoiaetec  are  orooght  to  a  certain  potential 
atffawee^  wd  tka  naidtiag  enmnt  through  the  galvanometer 
ghai  a  OKtaia  oomataBt  dafliMtiMi,  theo,  U  we  double  tUs 
potaotlaldiflbnneekit^beiMeaaaaiy  to  donUe  flio  itaiit- 
anea  of  tbe  galvamnneter  circuit  if  we  wiab  to  naiat^  the 
needle  at  the  same  reading.  Use  may  be  made  of  the  nnlfbrm 
fall  of  potential  along  a  potentiometer  wire.  In  this  method, 
the  galvanometer  lenainals  would  be  placed  in  contact  with 
points  on  the  wire  a  suitable  distauco  apart,  h  '.  li-  detieotion 
noted.  This  distance  -would  then  be  douhleii,  iiud  dt  the  -akme 
time  a  resistance  would  be  mscrtcd  in  series  with  the  galva- 
nometer and  varied  until  the  deilection  b<i»caia«  the  .name  a.s 
at  tirst.  Then,  supposing  the  resistance  of  the  part  of  the 
wire  Ixitween  the  terminals  is  oegligiblp  in  compari.son,  lie 
resistance  inserted  will  be  the  same  as  that  of  the  galvano- 
mtit«r.  If  it  is  not  neghgible  the  effect  of  the  potentiometer 
wire  may  be  determined  by  taking  points  three  times  as  far 

raa  tbe  "ng*"*'  points,  and  observing  what  resistanee  is 
BSeaaHIl  to  leap  the  galvanometer  current  the  same. 

[W.  &  Daft,  Ph^  October,  IMftJ 


Coheifr  M'lirn  — .\  large  variety  of  metallic  powders 
have  bten  exainined  by  T.  Mizuno  with  regard  to  their 
1  cliaviour  in  coherer*.  The  point  chiefly  studied  by  tbe 
Japanese  physicist  is  the  change  produced  by  several 
suooessive  sparks,  and  tox  tbia  purpose  he  noted  the  value  of 
the  reeistanoe  after  every  spark  up  to  2&.  Ue  finds  that  in 
platinum,  lead,  nickel,  aluminium,  eadauum,  oopper,  ateel, 
and  potassium  coherers,  the  action  of  elaotrie  navea  ia  to 
reduce  tbeir  resistances  at  fint  to  a  laigaaxlanti  and  than  fliia 
reduction  continoee,  tboQgfa  with  aoata  iatamadiata  fioa 
and  fall,  oBtll  tbe  — a«nM  OBrtadii  laal  vahaa. 
In  the  aaaa  of  (in,  bjimntb,  abu^  aatinuwy,  and  especially 
iron,  tbe  natataaeaa  an  diminiahed  at  firat,  but  soon 
afterwards  the  ofaaoges  become  very  irregnkr,  the  diminution 
and  inorease  occurring  at  random.  But  it  often  happens  that 
zinc,  lead  and  pota-ssium  coherers,  as  well  aa  those  maii:,  r  ^ 
electric  fuse,  suddenly  asiiurae  an  infinite  resistance.  In  tiiu 
case  of  coherera  with  mixed  metals,  such  aa  iron  with  silver, 
cadmium,  Rose's  or  Wood's  metal.'?,  Rnd  also  silver  with 
Wood's  metal,  the  mode  in  which  the  resistance  changes 
tieeias  to  bo  chiefly  govern&il  ia  nliown  by  the  percentage  ratio 
of  the  con.stituents.  In  fact,  the  history  of  each  coherer 
^reaeoU^the  character  which  would  belong  to  the  pre- 

[T.  MisiMi,  /'Am'.  .1/./;?  ,  Xovcml-ffr,  1300.) 

I.i'i  tru'  Trill  r,n  ^i  n.^iiiie  1'laif.i, —  \',  Scliailfers lias  made 
an  elaborate  stu':'  ii  i  eated  by  Leduc's  reproduction  of 
globe  lightning  on  u  email  scale,  concerning  the  manner  in 
which  pnotographic  plates,  or  plates  of  a  aimLlar  constitution, 
arc  inflnenecl  by  the  di.scluirne  from  an  inHuonco  machine, 
conveyed  llirouRh  electrodes  in  the  shape  of  noedle  points  in 
conuct  with  the  film.  A  great  variety  of  actions  may  be 
observed,  according  to  the  arrangement  of  the  electrodes,  the 
eonent  atnnglli,  and  the  material  of  the  film.  Tracings  of  tin 
ifaiea  of  fbceo  are  obtained  with  mercuric  chloride  suspended 
in  gum  or  silver  bromide  in  gelatine.  Zhneo of  various  degroaa 
of  intensity,  arranged  along  cquipotential  Uoes,  are  obtained 
with  silver  chloride  sospendt^  in  gum,  aa  ailvec  bromide 
emolaioo  in  ataroh.  Oold  ictdids  givai  bawtiftil  diagrana  of 
coniioaoniliaaaof  ione.  l>ut  the  moat iaiaBaatingBfaapwa* 
Don  fa  thai  of  tbe  boll  of  bght  wUeb  emergea  Roai  tiie 
negative  alectcode,  passes  foe  a  amall  distance  along  the  glaaa 
undemesth  tbe  film,  and  proceeds  more  or  lesi  slowly  towards 
the  positive  electrode,  fusing  the  medium  and  reducing  the 
salt  as  it  goes  along.  It  do«i  not  necessarily  move  along  the 
iinea  of  force,  but  chooses  the  line  of  least  rc&iatatice,  and  may 
cut  across  previous  traces  at  an  acute  angle.  The  ball  may 
be,  of  course,  a  simple  cathode  phenomenon,  produced  at  thw 
head  of  the  crack  of  reduced  tialt,  which  forms  a  prolongation 
of  tbe  cathode. 

(V.  Si.HiVjsjui,  PamiililH,  i^iiuteJ  by  Heiumun,  Pirii,  1900.] 


<  at/wlr  iii'j  rolmratinn.  Some  colourations  resembling 
those  due  to  the  oxidation  of  Hleel  have  been  obtained  with 
cathode  rays  by  W.  li.  von  Czudnocbowski.  Ue  uses  a 
spherical  bulb  and  a  spherical  cathode,  and  exposes  crystals 
of  fluorspar  or  rock  salt  to  the  radiation  from  the  cathode 
just  below  the  point  at  which  the  rays  converge.  The  violet 
colouration  of  colourless  fluorspar  has  long  been  known,  but 
with  the  arrangement  described  the  uniform  bronze  colour 
aaea  by  nflaoled  light  is  replaced  by  coloured  rings.  Xbo 
extmno  edge  apptars  bronze-coloured ;  then  comes  ■  fall 
yellow,  tfaao  rod,  andi  hMtly,  a  bluish-violet  ta  tlia 
contm.  Od  fiiitbar  ezpoonn,  tbe  rings  widav  ont 
and  a  nev  ajatan  ia  dovdomd  Id  tbe  oaatn.  After 
16  minntes'  ejipoaon  edonrleaa  Tboleae  flnorspar  shows  the 
following  rings,  counting  from  tbe  edge  :  silver  grey,  yellow, 
orange,  brown,  blue.  Northnmberhuid  fluotpar  and  rock  salt 
show  similar  colour!<,  which  an-,  however,  marked,  in  tbe  case 
of  tbe  latter,  by  the  uniform  brown  colouration  of  the  whole 
surface.  The  regular  series  of  colours  appears  to  be :  grey, 
yellow,  orange,  brownish -yellow,  violet,  yellow,  red,  violet. 
Tbe  aeries  ob3er\ed  in  Steel  ie :  atraw-yellow,  orange,  red, 
ditfk  blue,  light  blue,  pink,  green,  water-blue,  p«ds  yellow. 
Newton's  rings  follow  the  reverse  series. 

IW,  B,  v««  QtvwKtmtKtn,  Pkgiik.  itiuthr.,  Hov««b«^  3, 1900  ] 
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AV  tlOw  >iiil>^|  to  Ittbmrlftloui.  At 
iVoM  U  tdimiU  it  lUPMithtr  "Thi 
1  Utt-ttrnl.  London,  E  C.  Chfqi 
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NOW  READY.-V..1.  M.V  ..f  "The  Klelthi.-usc."  (M  1*4 
bouod  in  atrong  cloih.  Trie*  ITn.  fri  ,  (wal  (ref,  18*  txL  Al»o  raidf,0** 
for  Undiog.    IVice  2a.  I<y  p^tt.  2*.  3>l. 

A  caaqilau  lat  of  "Tbb  Klbctiikias  "  (1878-1900)  aao  now  ba  raffM 
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NOW  RKADV.— "THX  KLIGTBICIAH"  BXASnm  OAU.  I!  ui> 
(our  eofjea  of  iha  JouraaL  fttcooglj  nada  and  aordad  Ut  Imxp^ 
Prieala,;  paat fM^  1a  M. 


miM  nam  uvil&tioib. 

Tho  nincteinth  oentiiry  liaa  been  popularly  namci  ll  0  ' ' 
of  8tfl«n.  Ito  cloaing  moaUii  give  no  iudicAtion  that  tl>« 
eArIf  yetm  of  tbe  mw  eentuiyiriU  wIImh  tnj  nAiod  dujV* 

in  the  mo<1p  of  iilili«'intr  ttin  tnerpy  of  fuel  fof  IXIfB 
power.   Steam  is  ^'.ill,  and  promiaoa  for  Bonis  tiniotoi 
the  only  practicable  ftgeni  for  developing  power  on  flD.v 
scale.  Otbwr  kod  mora  effieient  forma  of  boBt  eogiDe 
npidly  tskiag  its  pbeo  ibr  parpoiw  raqniriiig  etdyanU  * 
moJcraUly  Iarp;o  amonnts  of  pnwcr ;    liat,  nnfortOlUMVr 
where  power  amounting  to  hundreds  of  thousands  of  Ix**' 
power  IB  needed  the  slram  engine  stands  unrivalled  anoW 
heat  OBgiBtB.  Wo  use  advisedly  tbe  word  "  unfortiui«tel^' 
for  it  isBOt  on  aeeonat  of  superior  effioieoey,  bnt  nth«r  in  yjl 
of  superior  inefficiency  and  lavish  wastefalnoas,  that  it  sB"** 
thus  pre-eminent.   It  is  well  known  that  heat  engines,  «*  • 
class,  are  nece^arily  more  or  leaa  insHaiailt ;  inviolable 
of  thermodynamics  have  fixed  a  progartion  of  original  u 
ineradicable  iniquity  upon  them,  from  wWeh  tb««  * 
redemption.    I'-ui  of  all  classes  of  heat  riii.'it"'.  *\y, 
engine  is  that  which  displays  in  tho  highest  degree  v» 
inherent  wiekedneaa;  it  has  been  improved  and  refonnM 
almost  up  to  tho  atmoet  possible  limit,  and  alill  i» 
be  made  to  refrain  from  wasting  nearly  all  Ibe  ftB^W 
beetowed  on  it  for  tho  performance  of  useful  work.  V 
rccenlijMr.  Aariiua  Ualtour  cast  tbe  relloclion  upon  '"'"'"I 
engimetfog  Mriaooe,  tbal  tt  bMl  dlMOvered  no  ^^"^V^ 
uiilisiEi:;  tho  va.st  sources  of  energy  In  coal  and  other 
that  which  involves  the  utter  waste  of  more  ' 
qoaiten  of  the  energy  expen-led.    It  i-<  scarcely  fa-f  *°  "  ^ 
eogineeriog ;  unleaa,  indeed,  aoientiiio  engineers  ar«  'o 
espeeted  to  alwiiaoB  tin  prinetplo  of  tbe  heal  «^''^ 
proceed  forthwith  to  seek  n  nini!-  of  obtaining eoeigy 
fuel  without  tho  aid  of  theruml  cjialjusuon.    The»»7  ^ 
goal  ia  rough  and  thorny;  many  hav«  nUempted  to  ^ 
but  few  ban  (tmailMa  in  it  very  long.  Pireot  pf"*""*^ 
of  electricity  tarn  eoal  Is  tho  obiof  aim  <'^*''"^^^p„it 
encouraged  worker.^ .  but  their  efforts  ore  still  in 
hypothetioal  corner  of  tbe  laboratory  stage,  and 
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most  elapse,  we  fear,  before  tlisy  will  sacccjd  in  turning  ao 
engine  flywheel.  Xolfiu  rn'mis,  we  must  utilise  co&l  in  tbo 
old-luhioned,  natoientific  waj,  hj  baming  it  in  a  boiler 
f nnuM  mi  mUdog  itcMO,  that  moat  p«miN  of  all  HtMa^ 
drive  an  engine. 

ITaving  made  np  our  nnui  perforce  that  tbo  steam  engine 
cannot  be  improved  bejond  a  certain  low  limit — somewhere 
in  tba  region  of  between  20  and  30  per  cent,  efficiency — the 
pmetieal  ptoblem  is,  how  to  oquMt*  to  briag  tfao  Mtaal  effi- 
vknay  u  oearl j  ai  possible  up  to  flkit  Ibatt  With  w  nwh 
energy  leaking  awny.  it  wore,  with  a  guaranteed  aiife 
conduct,  it  becomes  all  the  more  imperauve  to  see  that  no 
VBMtttloriacd  and  illegal  doaertion  of  heat  units  takes  place. 
Tint  out  wilj  be  done  with  satisfactory  results  by  carefully 
Btndying  all  the  poesible  outlets  by  which  energy  might  escape ; 
and  scientific  engineers  have  mado  this  a  practical  study  ever 
since  the  tiiermodynamic  principles  of  the  steam  engine  began 
to  be  nnderstood.  Nothing,  faj  the  way,  bettor  illustiktee  the 
improving  inHaenoe  of  tbeoi;  OB  piMltiM  (beadoes  the  history 
of  the  steam  engine,  vlew«3  in  nlation  to  the  results  of 
i^cicntific  rcficarch  and  study.  A  complete  review  of  this 
aspect  of  the  subject  would  neoessitate  a  survey  of  the  entire 
dMlaof  engiiieacing  appetrtaai  from  the  boiler  faioaee  to  th« 
pulley  or  driving  shaft  of  the  engine ;  for  at  each  and  every 
one  of  the  stages  along  this  chain  energy  is  wasted  of  neoessity, 
ntid  h  liable  to  bo  wasted  unneooaearily  also.  We  are,  how- 
ever, directed  bj  the  sulyeet  more  immedietely  in  view,  to 
eonaUtt  oidy  llnae  aoiuees  ot  eoergy^iraeto  wfai^ 
tho  cyllnilBr  of  the  slcam  engine  itself;  althoagh,  as  pi  rcaUor 
of  thenuo<lynftmica,  the  sleam  generator — the  boiler  and  us 
furnace  -is  more  sinful  than  the  actual  engine,  in  regard  to 
tliat  inevitable  and  iniquitoos  degradatioa  end  lose  of  energy 
to  vUeh  we  haT*  made  nibmnw  elreody. 

The  bt'haviour  of  steam  within  the  cylinder  of  an  engine 
has  hitli^rto  proved  a  ajmowhtit  ditllcult  matter  for  direct 
study,  inasmuch  as,  the  cylinder  being  closed  on  all  sidel^  vieoal 
or  Other  dinet  obeemtioQ  of  the  Btaem  k  attciidad  1^  amuraaa 
obetaelee,  and  often  haa  been  oanrndered  impoadlde.  For  some 
time  past,  Mr.  BRrA.<«  Doitktn  has  striven  to  overcome  these 
(lif&caltics,  and  to  perfect  an  instrument  by  means  of  which 
the  behaviour  of  steam  within  a  cylinder  during  the  running 
of  the  engiae  be  vianellf  obaemd*  Snob  an  faiatni- 
bhbI  wn  nuned  Ij  Etm  »  <*  vevetler,*'  a  neine  wbfeb  bee 
been  universally  adopted.  The  indii  itir  rj  :  .  f  a  perfect 
Nfealer  would,  indeed,  be  revelations.  The  reatjarches  which 
Wt.  BkVAN  DoKKtN  has  conducted  with  two  forms  of  revealer 
■Niioomted  in  ftTAbiabte  I^pei  be  r^  reoeotty  befine  the 
LtstitnUon  of  Meehanieel  Bngineers.  A  reprint  of  thb  Paper, 
with  .<!ome  illustrations  showing  tbeconatruutiuii  of  the  instru 
ment  it-elf,  is  completed  in  tho  present  issue.  l^'irat  as  to 
the  instrument :  There  are  two  forms  described,  though  a 
still  earlisi  form  ttaao  either  of  these  consisted  merely  in  a 
^lindrieal  glan  vessel  communicating  by  a  oonnecUng  pipe 
with  one  end  of  tliL'  cylinder,  much  in  the  same  manner  as  an 
iadieatos  is  connected.  In  fact,  in  all  ite  forms  the  revealer 
ii  modelled  doaely— nd  too  slaiTiahlr,  we  tfaink— upon  tho 
steam  engine  indicator.  It  consists  essentially  of  a  closed 
glass  chamber,  forming  a  eui  dt  ine  communicating  with  tho 
interior  of  the  cylinder,  in  Huch  a  manner  that  the  pressure  of 
the  ateem  within  the  chamber  rises  and  falls  conespoadingly 
irtfli  tin  flhaiigo  of  pMmne  wttbtii  ttio  vfVmhe  timU.  The 

state  of  moisture  of  the  stcnm  and  of  the  cylinder  walls  is 
inferred  from  observation  uf  the  correapomling  condition  of 
the  steam  and  gla.^'<  .<:.irfiic(^9  in  Ih^;  rev^er.  In  th>' 
•  earlier  of  the  two  forms  desoiibed  bjr  Ut.  Domkw  there 
b  »  9tm  «f  «MtriMB  Bo^tDlol  vithiB  llM  ifitm 


chamber,  tho  cylinder  steam  ctroulating  around  Ibis  mass 
and  inside  its  hoUow  interior.  But,  in  the  lateeit  form 
of  the  instrument,  a  closer  imitation  of  the  actual  oonditiooi 
within  the  eqguie  ciylinder  ia  provided  bj  exoloding  tb« 
eylbideF  elewn  fWmi  the  interior  of  the  east-iron  mass,  tfais 
interior  being  capable  of  becoming  atcadily  heated  or  coqIoJ  by 
jacliet  steam  or  by  water  circulation.  In  ihia  way  the  cun- 
ditiOM  of  either  a  jacketed  or  a  non-jacketed  cngino  cylinder 
an  more  neu^  eopied,  and  tiie  effects  which  are  observed  to 
take  place  withio  Am  instrument  are  therefore  rendered  less 
unlike  tliofle  which  take  place  inside  the  engine.  For  detiils 
as  to  tho  mode  of  nsing  the  instrument,  and  in  regard  to  tho 
experiments  wbieb  Mr.  Do-nkin  has  oandnoled  by  means  of  it, 
we  most  refer  OW  leederH  to  the  Paper ;  we  would  also  draw 
their  attentioa  to  a  highly  valuable  and  suggestive  crit  qiif 
by  M.  Naual,  forming  an  appendix  to  tho  Paper. 

Aa  is  pextineotlj  remarked  by  M.  Naiwu.,  "  the  improved 
revealer  haa  «B  MtioB  of  iti  own,  wbleb  MpvoMOla  or  doec  not 
represent  the  phenomena  prodncod  in  the  atcam  cylinder 
according  to  whether  the  littio  cylinder  i.s  or  i.s  not  placed  in 
the  same  conditiona  aa  the  walla  of  the  atcam  cylinder."  Wc 
dismiss  at  onoe  all  oonaideratioa  of  other  forms  of  revealer  than 
llwt  dealgneitad  Hi*  impiond  btn,  beewiae  it  wID  be  obviona 
to  all  who  are  familiar  with  the  si^f^.m  pnglne  Ihat  these  earlier 
forms  did  not  even  qualitatively  niiiiata  tho  actual  conditions 
within  the  engine;  and,  therefore,  although  each  of  these 
iogeaioiia  levealera  had  "  an  aotioa  of  its  own,"  that  action  waa 
wUeljr  divera*  litem  flte  notion  of  ntenm  in  the  engine  cylinder. 
T'ut  we  may  go  even  farther  and  question  whether  tho  most 
improved  patteru  of  revealer  described  by  Mr.  Da.vKix  really 
comes  nearly  enough  to  imitating  the  actuil  conditiana  wiibiu 
the  engiae.  We  hnve  Mid  that,  in  onr  opinion,  the  revealer 
is  deeigned  too  deirUilyon  the  linea  of  the  ordlnezy  indieatee. 
Like  this  last-named  instrument,  i'.  cmmii  of  i\  side  eliamhjr 
atlacli^  to  the  cylinder  by  means  of  a  connecting  pipe,  which 
can  be  ofioai  or  closed  at  iriU— n  <«(  tU  $ae  eanoied  to  tlto 
cylinder  space.  For  the  pnqioaia  of  ganging  the  mintioDB 
of  pressure  during  the  etrtdte  of  the  engine,  wUeh  ia  all  dial 
is  rci]uired  in  the  indicator,  auch  a  method  c^n  ba  made  to 
answer  perfectly  ;  bat  as  a  means  of  observing  actual  steam 
and  wettad  surfaces  in  the  oonditious  ooeniiing  in  the  cylinder, 
thiH  method  h  not  only  imperfect,  but  in  onr  opinion  ndioal^f 
and  hopclc^3ly  wrong,  and  is  utterly  misleading  ia  regaidto 
the  indiciiliona  which  are  observed  by  mean.')  of  it.  Steam 
cooped  np  in  a  cul  de  hk  can  never  be  in  the  ^ame  condition 
as  steam  in  the  main  cylinder,  subjected,  as  the  latter  is,  to 
the  MtioD  of  the  piaton  nod  the  aweeping  in-nuh  and  oat- 
rush  ftom  tbe  porta.  The  preemre  may  be  the  anne  in  the 
two  cases,  but  the  conditions  of  tomperalure  and  wetness 
will  be  far  from  being  thu  same.  And  the  difference  is  not 
trifling,butis  snch  as  to  render  comparison  quite  impractieable; 
we  entirely  disagree  with  Mr.  Donkim's  stotement  that  "  the 
effeeta  of  oondensaUon,  as  shown  by  the  revealer,  may  le 
within  85  per  cent,  to  95  per  cent,  of  iho  truth."  Thii 
statement  implies  that  the  revealer  can  be  uted  ^aantitativ<>ly, 
wbemaa  iaMfal  lefleetion  justifies  doubt  vhei^  its  indiea* 
tions  are  even  qualitatively  useful.  For,  not  only  ia  tbe 
steam  in  the  revealer  confined  in  a  side  chamber  in  such  a 
manner  aa  to  he  e.\en;pL  from  the  sweeping  out  action  of 
exhaust,  which  would  rid  it  of  much  of  its  suspended  moisture, 
bat  it  irfU  fnrtluv  be  seen  Ihat  the  relative  proportion  between 
the  mass  of  the  steam  and  the  area  of  tbe  metallie  anrfaeceof 
the  cylinder  is  far  different  in  the  revealer  from  what  it  is  in 
the  engme.  This  last  ninat  exert  an  effect  so  marked  ai  to 
be  absolute^  the  detenoioing  factor  in  the  formation  and 
■•OTMpwBoii  Of  mtav.  Bov  fhan  «nn  ofaNnmttow  in  the 
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mwJet  b«  held  io  indio&U  «vaD  ia  »  ^iwlitatiTe  degre*  miuLi 
Mm  fHaae  In  Am  wgine  ? 

There  are  many  obHlaclti3  io  the  con?traction  of  »n  in''r-- 
mBnt  that  would  enab!;-  the  actuftl  interior  of  an  engine 
cvlindcr  to  bo  placci]  under  visual  or  photographic  observa- 
tkn  dariag  the  ruouiog  of  the  engine ;  bat  we  do  not  believe 
thtfe  Amm  oMaelaa  m  iaramioaiitaU*.  It  wo«U  bo 
necessary  in  thf  first  place  to  illnminAte  the  interior  of  the 
cylinder;  but  thia  should  present  little  or  no  diHicuUy.  A 
amall  lens,  capable  of  withstanding  the  steam  presanre — and 
warmed  if  need  be,  to  prevent  eondamation  on  its  inner 
nnlHA,  hf  mum  «t  an  elealrifltllj-lMttod  mID  mnonndiag  it 
-  i-nn1^  rcrii^ilv  be  in-c'trr'.  in  the  cylinder  end.  TfirouKh 
thia  iena  lijci  raya  from  au  arc  laiup  could  be  ijitroduoed  aud 
scattered  orer  the  cylinder  walLi.  D7  meana  of  a  similar  lens, 
ooDiieetod  to  n  Uimaot*  or  oaum,  oteemUoa  of  tbeintenor 
(XNiU  bemade;  aad  iSl  fhia oouU  be  eflbetod  iritboot  ta  any 

way  diHtarbing  thf>  o-l-riry  770^0-1:  -ina  and  working  of  the 
engine.  With  such  an  instrument  an  thia  the  farjing  con- 
dition of  the  steam  and  of  the  eylmder  walls  mNU  alaiid 
reTealed  in  a  far  mors  satisfaotozy  manner  than  they  amcan 
ba  by  tha  eenpacatf fdy  iBaiiwt  mefhod  fmdnd  io  the  use 
of  Mr.  Bryvs  Donkim's  rcvcalcr. 

There  are  leTeral  causes  which  combine  to  produce  the 
Wetness  which  it  is  the  main  purpose  of  the  revealer  to  indi- 
oata :  bat,  nbatarar  maj  ba  the  oaosaa  ia  aaah  tndindnal 
eaaa,  it  is  prabaUa  fliat  a  knowledge  of  the  jRMrlbnlioa  of 
thatwetoeie  in  tbo  mass  of  the  steam  and  over  the  surroand- 
ing  sarfaces  during  the  cycle  of  operatiuns  in  Uie  cylinder 
would  go  (iar  towards  a  settlement  of  the  veied  qaestions  that 
aoifanmd  iha  ptobloD  of  tha  ateam-angiiu  jaoltet.   Much  baa 
bean  written  and  mid  on  the  merita  and  demerits  of  the 
jat'ket:  and  the  line  of  demarkation  between  useful  and  use- 
lesH,  or  even  wasteful,  jactteting  ii  atfU  not  clearly  drawn  for 
many  common  types  of  steam  angina.  When  out  kaawlalga 
of  eyUndec  liyaataotiOQ  ba«Mua  loatthing  more  than  a 
Otadyof  indiaatoroavil  and  ibenBOineters ;  when,  in  fact,  it 
inoladea  direct  knowledge  of  when  and  fthero  and  in  what 
amounts  moment  by  moment  steam  is  liquefied  and  re-evapo- 
rated, a  great  advance  will  h&va  bean  nada  towatds  raUng 
tha  affiaianor  of  tiia  staan-angina  bmm  naarly  to  that  major 
lintt,  tba  inBixibla  inaalbian  of  wUdi  amy  engineer  so 


cylinder,  and  tbcnsforv  at  diiTiirent  cylinder  temperatatw.  At  lit 
»t*rt,  and  for  wnie  lime  afcr,  Ac  ttcam  heated  the  cjlitijcr  tot 
given  tenii.erit.ir..  I-  wa,  thrn  »hnt  nit.  and  tUe  effocU  naU'l  tven 
minute,  UDti,  ,1  r,,„.unl  r;,rin,Mi,„  lemperataiT  wa-.  tvazhei 
doe  to  the  ttoam  irvm  tlie  l.,w-jir.  «iir,-  rv'.in  )  ;r.  Th«  object  <r«i  i'j 
delerniwe  the  dllfcrenl  rat«.  cf  .m,  I,„^-  .,\  tta- 
rerealCT  CTUader.  T\y«  only  cjodiiion  Taru  i  w^t  the  u-mwriiMr- 
of  the  httle  cylin  !.:,.  (  mpwiag  colaiaa  6  with  column  1 1  it  wi  . 
be  iMn  that  in  th,  .-  •  \p«niBeBU  the  wall<  «isume,  n<X  tha  ««u 
temperature  of  lhi<  twj  atroked  (colamn  13),  but  wmtlf  that  lA 
thtB  tUam  HroU  only/  (column  1 1).  The  ta^  alio  prove  that  aot- 
wit  iM^odi^g  the  water  en  both  sidet  of  the  caK^icm  mifcia^  iM 
he«t  ahnrbog TfapntMeaie gfeatsr  then  their  hatt enutiiflrtotk 


»        IliaUd  Up.— Two  exp«i- 
L'  ravealcr  cylinder  wa^  coole>l  bf 
":i<tA lit  temperature  ;  the  w4t«r«i« 
I'm  n«s  at  ictiiiicmtan-  of  the  cylinder  notol 
The  object  w«  u>  determine  the  ditr«r<at  rate*  of 


  VI*   wn    nmtK  CJipowi.      1  HIS  SOMS  W 

i>*c  iilut  thiA  water  does  aot  interCan  with  the  pM«an  efktit 
rou^h  the  caat-iron  walH  aad  that  the  heat  aWnliim  atesee 


iiiorit.1  \^rn_'       I,..    At  Btirtin^  '.]• 
circulatiii:,-  w  utr  to  i  rerlani 
Uiun  shut  otr,  ,»u.l 
every  minute. 

heating  the  nrevioualy  c«>lej  .ylioder,  aid  al«  whetlier  th- 
e^chuige,  of  W  WSN  afeted  hy  m  .re  or  le»  W4ter  oa  tb. 
cy  aider  ■urfaeet  doe  to  eoadeoMtlon.  The  temperature  of  the 
cylinder  only  was  rario,!  l.v  allerin«  the  queatitj  of  eiicalatinK 
wat»r.  (  jmpwing  te«tfl  I  and  S,  about  twi«ea«  much  heat  M«ed 
ifi  N  >.  2  per  unit  of  surfacu,  althoiii;h  it  had  to  pass  (hrouk  « 
Kr.  it.  r  auckDeea  of  waUr  on  the  w»li«  exnoneil.    Tale  MMU  le 

tbrou^li 

notwithnlandini;  it, 

7        ///,    n.ri  v;,    O  r...fa..f  Temprraturi  Cflindtr  fTaOi.- 
liru  ^x^j,  .im«uti  wif.'  mik'  »  iiU:m'.  ihiittinE?  olf  Uie  eireulatiar 
water.    The  cylinder  wi>  cxA^d  1  ,wu  to  tl..  d^ini  temperature, 
whi^WM  then  ktpt coiunArii.    ( u,^  „l,jMt  wm  to  determine  » briber 
Saaaaat emilllfM  wonld  be  inlluenccd  by  mare  or  Icja  condennin)? 
water  oa  lOe  czlanal  *nrfac<'«  of  tbe  cvlinder.  Compariag  tJiae 
two  te*l!),  abont  twice  aa  much  heat  pnucd  in  No.  2  frtnn  the 
low-prcMure  cylinder  la  the  circitUtmR  water  per  unit  of  «ur(*:e 
expoee.1.    It  hid  alio  t>  paw  firrt  thmiiffh  a  greater  tkiakns«<j[ 
water  or  dropi  on  the  surfucei.  Thia  seenH  to  prove  thnt  thia  MrflM* 
water  doe*  not  interfere  wit),  tho  li:i«a«o  of  heat  throu<li  the  cajt-iroo 
cyli:i  i^r  wall',  .lu  itli.tt  tho  heat  abwrption  procfe-U  all  the  lanii 
•Siveral  of  these  <  j|i,  rin(..-nU  agree  with  M.  Nnd  d'^  sli.nrt-ti 
invettigatioin,  as  puMi-iu- 1  ia  the  "  Revue  de  Micani  jue,  uml 
the  conclu4ion»  he  draw*   namely,  that  the  heit-abBorbing  ptopettK* 
■■»«h  greater  than  their  heat-emitting  ppjpertie", 
md  the  fonnn'aN  little  ioHuenced  by  the  drop*  or  conJeii-atioo  «j 
tlie  (tcam.engiBc  cylinder  walU  Theaalhwhaiaot  vet  made  eipcH- 
menta  with  «nrf«ce»  slightly  oiled  i  aU  the  above  were  carried  out 
with  fairly  clemi  wirfacea.    A  little  ofl  from  the  steam  cvlimUt 
raiglit,  perhaiM,  h.ive  been  on  them  in  pUoHL  bat  thev  appearwl 
quite  dry  and  evm  a  little  rusty  to  the  tooch.    Mr.  Martin  Smiili. 
lowborn  be  BCino^^le-l^•.-s  hia  thanka,  helped  the  author  in  then 


latter  1i-.-<ti. 


Iq 


OBSEBVATIONS  OR   AN   IMPROVED  GLASS  RE- 
YEILEE,  FOB  BIUDTIMQ  C0JIDSH8AT10N  IH 

BTUH-maim  otuiiobs^  aid  birdsbibg 


tli*h«  ixperiraent*  the  junction  pipe  from 
engine  oylin.ler  to  tli,'  revenler  wan  very  ctrefully  covered. 


I' 
ei 

low- 


Bt  MR.  BRYAS  DOSKIS. 

{Coneiuded  fnm  fogt  86.) 

iMtat  KxptrimenU  (May,  1900).— The  aafhor  ha.i  been  able  to 
make  a  few  more  experimenta,  with  the  revealer  in  all  caaee  open  to 

thf  low-pressure  cylinder  of  the  same  steam  engine,  and  now  adds 
tlire*  tables  giving  delaiU.  All  thei>«e  latest  tests  have  been  carried 
out  with  a  new  wiuare  cast-iron  eylioder,  timilar  to  tliat  shown  in 
Ki)^  3,  but  with  four  »id(a>,  ami  m  arrt^npfsl  that  it  can  ba  either 
heated  by  steam,  .  nole'i  by  writer,  or  ke[)l  nt  a  rnn-t,inl  tenirwrttnre, 
and  tlie  tliemial  ellttLi  thus  s'luhed  1  he  ti  mperaturo  of  Ute  wall 
wee  taken  in  each  case.  The  V\'.w»  h-irHly  1 1  ijuire  explanation,  but 
tiie  following  ia  a  summary  of  the  chiei  painta.  \\hta  circulating 
water  WM  uatd  b  the  jaeket  the  qoautit|)r  w«i  weifthed,  and  the  ri.se 
in  tempentnre  noted.  Indicator  alagrams  were  wco  taken  in  each 
tiat  train  the  low-pretsnre  cylinder. 

fhU*  /.  Fint  Sd.  ITU  JFaUs  Cooltd  />jwji.— SiJt  experiments 
**  ef  etsaB  ia  the  jaclnt  of  tha  laraalw 


with 


■  Fikf*t  md  before  t^ 


Oet.l«. 


h,i  lv!',  .n  f- y  nmnU^,  i;r!;<fir\j  tl,f  tf.  i!  l,yt<  Ike  Comutlif 

1.,,.,-pr,;,.,.'.-  'y,W<r....vr.  The  ti-umerature  of  the 
engine-room  wu  »»  F.  to  8.,  I  ',  The  revealer  w.u  not  open  to  the 
.  .  iwe  cylaiden  The  tri.a  ^urte  i  n  :i  ^  ami.,  with  Uie  wall 
at  a  tempeMMie  ef  298deg.  ;  Uie  steam  wa»  then  shut  off  Itom  llis 
revealer  jacket  At  3  p.m.  the  temperature  had  fallen  U.  \Ob't\ 
e<^aai  to  I93deg.  fall  lu  temperature  in  3^in.  or  Oiii'F.  P«r 
minute,  which  is  equal  to  1-I3.1lb.  x  U  ltt(niecilieiiaat)xO  AttF- 
^i)  07 1  thermal  unit  oer  minute.  The  less  S^mthrit^Mn^ 
csft-iron  cylinder  at  thii  rather  high  tempeiataia  of  MM*?,  iailate 
the  heat  tranimitted  along  pipe  to  cylindeiveovCK 

dain  "/  n^.i'  h  i:^r.,,!,r  '\l,,.i,y  „t  a  Lowtr  Temper jl»rt,  not 
hadu.lKn  •v-sj  '  i...r,.;  v^  i  i„.  TL^v  iler  was  on  the  ton.  but  "ol 
onen  to  tlie  lo«  pi.  »,.4re  cylinder,  all  f  k=  !»ciii2  shut  off.  1« 
7*  hour*  the  revealer  cylinder  tme  in  (rmrM.r«ture  from  94  F. 
t<)  KKi'F.-HJeg.  rise.  The  temperature  i.f  iSi,  eii^itie  ro  n 
lOee  itxm  7l>F.  to  7.S=K..8deg.  rise.  At  Mie^c  lr,w  ti'nij>^i-M 
the  oondaction  of  heat  along  the  cooaecting  pipe  is  ereater  than  the 

OmmtMkaHam  ty  Jf.  JV«bf,  ii«MbHr  A* FrtaM 
The  enMciBoHi  neeatly  nadabv  Ur.  Brvan  Djnkin  withUs 
improved  revealer  throw  fteih  and  hnporlant  light  oo  »«i«» 
<]uest)on(  tonchmg  tbe  pheaooieaa  of  eendeasatiaa  ia  alatm-engnrt 
ey  linders  One  of  the  firrt  points  to  be  eonsidered  us  whether  ih»t 
whieh  Lakes  place  in  the  revpaler  accurately  repreecnts  eimilar 
(.i  currencee  in  the  cylinder.  Jlr.  D  ji.kin  ia  of  opinion  that  "lh« 
elksji-' <jf  condpnMtion,  to  show  n  liv  !he  revenler.  inay  be  within  »5 
1>M  cenu  Uj  :>5  [,t  i.vnl.  of  the  t.-iiih.  '  Kn.in  ihi-  point  of  view  *< 
must  disiingniah  between  the  three  types  of  reveatem: 
oiiginal  gtaai  nvealer  withoot  iB  intsmaf^ 
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TMt  L— tSu  £xp*nmttUt  on  SUam-jMluUd  Rtetabt  (O^Ar  iiM  8qmn  Sidm),  Jtfoy  1900,  fry  Mr.  BftT4il  DoauK,  on  Factory 

Ompwmd  Xwgkit,  Umilir  m  Dy  •/  Loti-prttnrt  O^kuUr. 
tntk  «UkmA  nuMf  otitM  tn  jufcit  to  rif>  aHiiUBl  in]lt«BMlnM(cMt-iraii)aa(Mif.  lo  aOOiis.,  *nd  «po«iin  iwlh  to  low-jmwiw 
cylinder  (UMii-lM*(tnd)ierM«lliif«fllMkii  SniUtiiliatelNtkiiltdiBailiwwtotmiparMm^TiifaOMBaB  SiiMm 
eitetJi  iMtodiian««MMMtariBlBHBtMipintwaiiMi«MM.  MwJt  rtiy  opto  to  toirptMum  tjUajhc  >iliw  wdtftiriftitali 
io  jtokvU 

" nrilhaiMmiidii  J— ail||M|8|lB.B63u>ui. .  <li<<^s  1 6>n.  49inm. ;  CMlnhihar  jMkibliii.BlliaiM. ;  MDifU I'tSIIb. ; 

•uHm*  rspowd  O'll  aq.  ft. 
[ImSerim—Od  WmOtOnltd  Down.] 


of  At^am     rftturfl  I'f  Aflrr 
in  rcreftler    <»*l^tr<j>Q    DiSeniDfe  •buttiagoGT 
M  jacket  and    revMlar    c(  t«B|i«-  t    •team  in 
f  equivalent '     walla       fstiira  of  jaekeit. 
,M|    teiupe'       before     Cola.  3  k  2  Timo  to  reach 
rature    nhuUing  ofT    due  tu 


%        ubiea).  itewa  io 
6  jacket. 
il.bi,  D. 
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Ahoul  Aboat :  About    Much  greater 
Mme.  I  aame.  '■  mm*.  diUereooe  of  teu- 
Moao  6M«u>  6Hnui  6|ieratiir«  «t  mtu- 
experi-  experi-|experi- 
'ta-  m'la-  m'ta  = 
161". 


meocemcut  uf 
each  MiMtimiHit 

IT 


urF.ty 


ftkfanlft 


AiiproxioMte  lci;i|>cnititrl<it  ta|llll 
>- 161 ',  or  about  tMue. 
L'onr/ittioitt,  <<v. — Comparing  Columi 

two  itrokee  (Column  13)— but  nearly  t)>at  uf  Ibe  ateam  atroke  (Column  II V  Thia  tend)  to  prove  Ikltk  aoMrtUutaading  tlw  water  OB  the  eaat-iroo  walla, 
limhiiaf  itanrWMPWipMrtkaawgrtotwrttMtWrhtotoMimiwi  to  tbeaahwiat.  Km  na  neiM«i«  on  mlto:— litUtoraewirtthUMlutMrviUL 
lwtM«lMteiDMn6m«t«db4mMiiri,MhteM^  i^Mililirtflf  tMt^w  takntoOtflKtlwnulmltopn-lV, 


Cviirlmiottf,  tir. — Comparing  Columu  6  with  Culunn  11  il  will  be  aeeo  thatjo  tbaie  experimsDta  th*  watla  aiaujne — notUwmtoB  lamperature  uf  the 

be  ateam  atroke 
iMrhMtonki 

TabU  in.  (3rJ  SerUi). — RtvuiUr  EiptrimtAU.—<JfUiiief  ktpt  at  CofUtamt  amd  Lom  Tismptratw**. 
TWO  •BpariaWBto  with  mter-eooi'd  cvlioder  (niuare  iiidaa).  May,  1900,  by  Hr.  Brtah  Dosncili,  M  fact 017  eompomd  eagiB*. 
««  lovffOtMB*  tylMtTi  Mri  kopt  alway*  open  to  it.   Cylinder  cooled  with  cirvuUtiog  wMOr  to  Ndwt  Hi  tMipntHia  mil  I 

•ooataDt  at  tatupenMim  ipraa  in  Coliuaa  Hou  3. 


Temperature 


I 


I  of  proMwrwtiikai  frMB  UP. 

eylloder  at  the  ^me  time. 


expm-    rrduwd  to 
■Mrtk     (by  water) 

Fabr. 

by  the  water  equala  that       ptrat  ft.  HtlMlL  |  

paaaing  tlirougU  cvlmiltr.                                  •  Maximum 

Thermal  uuiti  per  a^.lti'  initial. 
Tbmnal  miita  |>er  mio.             per  aia.          '  Pahr. 

Sieam  alruke 
(mean). 
KJir, 

ExiKriaient       Both  atrokn  1  eOB* 
■trvko  (meanV        (mean).     ,  AtjiatH, 
Kahr.  Kahr. 

1     '  3401* 

0«IK)CaM*fiM-  > 
MT.ir^J^9liii4Mr              W            ,  918* 

wej* 

1 

2 

t  1  lasi' 

1 38X16°  ri«  =  21-76  to 

keep  cylinder  at  1324°.  ** 

m*     1  141* 

U61*  t 

lOtoSO  Mrif 
niimto  I  oooataot 
tapto   temperature  1 
maintained  ; 
Zm  ^  circulating 
water. 


About  twi(»  M  muc1i  liaat 
paaaing  iu  N<>-  2  tliftn  in 
>o.  1  bom  UP.  ojlioder  , 
totteimtor.  | 
1 


Abcut  twi«  Af  much 
Ijeat  (««4iij^  per  *q.  It. 

mrhioa  from  aleam  to 


Tei 


rskthrr  Kightr  in  No.  2  experiment tfemta  Ko.  1. 
Oiafram  about  •aia«  at  Fig.  4k 


NOTIC.— In  tliiji  nrrifii  t)ic         wt^Tt  i:iid«  without  any  tuming  off  of  thi?  «riit«r.       jlumn  5  give^  Ib^.  of  tinjulkiin^- w^itcr     vreidied  and  it«  riae 
<'f  lemperaluin.   Specific  beat  oaiit-iroii  taken  aa  0125.   Caat  iron  cylinder  iiia.  long  with  1  6iii.  aii)e.<,  lin.  hole  in  ceuue,  weight  l'1331b.  Kxtemal 
O'll  ft.       


*  With  much  water  'm  th<>  gliL<i  walla  aiHl  f»g  ouv  euuld  nut  mie  woll 
lli«  metal  walU.  Al!  prr\i  jui  ex|«riiiientii  ahuw  that  there  inuat  have 
been  much  water  on  lln-sc  surfacoa  at  aueh  a  low  tempertture  aa  140idcg. 

t  With  mueh  ivatar  on  the  glai*  walU  mA  fog  «m  oottld  not  tee  well 
tha  melat  waUiL  All  previous  aipefimeot*  show  tbU  thiM  must  have 
~  lataMhatoirUtojMotuHMlMtd^ 


X  ("umpariog  liitr«  twu  Ivnt^  <  I  snd  21  iIkiuJ  irncc  an  muph  heat  j-ui.'xetl 
in  No.  2  from  the  low  (ire/vurp  cy'anHci  txi  thf.  circul»iiiit:  w»t*^r  i>rr  unit 
of  aurfaee  expoaeil.  It  hid  tit^  U)  yMt»  Uuxtugh  a  greater  tbickoeta  of 
water  and  drops  r>n  tli<^  rtirfaoaa.  Thia  aeama  to  prove  that  tfak  MKiMO 
water  dees  not  iuterfere  with  the  paiaage  of  beat  through  thawM'im 
qrliwiw        and  UMt  tba  hart  atooqitiM  pmwda  aU  ti*  tHM 
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Two 

Bender  on  low-pi«i*w« 


raVtaUr  ^IMtr  (n^iure  »iile*l.  M*7,  1900.  b7  Mr.  I3uii«  DlWICm,  OB  Cm|M7 
1Mt«r  •hut  oir.  aiMl  hcatiiiR  aSieU 


Tcniparm- 
tare  o( 

•  ■••ltd  Ip- 
Ihen  wat«i 
«hut  off. 


Heal  gainad  bgreirt'u- 
UtiiiK  vaur  to  ke«|> 

turra  i^iTCQ  wlirn  oji«ii 
l<)  I,  I',  cjliniler. 


After  w»Ur  lurntil 
orT,  lim*  wl 

cutmUiit  Uffiionn 
tufe  hul. 


Viitr.     I  Tlitrm*)  iioit*  i«t  mio.   Mm.  Knhr. 


Km*  of  teto 
I>«r*ture 

u(  cj  lintlrr 
per  uiiu. 

K.lvr. 


1 1  rat  gaineil 
hy  llie 
c)  Under. 

Tliartiial 

UDit< 

(ler  »iin. 


0'4U..  50'  riaa=> 
12  T.r.  [wruiin. 
tti  kefp  c-jUmk'r 

•tl^  K 


107° 


Cj  I'idH"  p  nl 
*IMI  I'ooietl 
to  lew  ■ 
p»i»turc 

gtV«D. 


U-bT.r.  I., 
keep  evIiniU-r 
»t  107  K. 

.\tiuul  10  UiDe*  mure 
mler  mad  in  No.  2 
tbso  Id  Ka.  t,  aiwl  maab 

tiiunr  livH  viith'lr.»«i> 
t"  .I/Kin  iDirrr 
lciopcniUu«  lO*?  ^'. 


at 


98 


159 
172' 

rua 


lor 

172 


I3r 


i-3r « 

012S 


bted. 

I 

Hent  K'iiuacI  hj  | 
cjUiider  per  | 
|>«r*q.  ft.  iif 
•urface. 

I'herDitl  utiili 
|irr».i.  ft. 
I>er  mill. 


Tcw]<.  (ruiu  iiKbcatoT  diegmmii  u( 
talM  tiw  UP,  <TliBdar 


Max. 
initial. 

rail. 


ktt^Jta 

{ineanjL 
F»hr. 


;  Blp'Dl't  ' 

Kahr. 


BoUt 
K'rukao 


ii 

|8 


1-74 


About  25mio.  to  get 
a  cuiiit«iit  hotter 
Uuiparsture 
duatoUP.qrlladar 


Al'jut  twirc 

rise  10 
t«ui}^ritturc 

ia  laUar 
asiwrinaat.  | 


.\liuut  tvicv 
M  modi  iu 


I'ertioit  a( 
nirfaca 


ixr 


16S* 


Abmt  am  ia  Um  t«i>  liita. 


8  9  10         II  U 


rsoTS.  — t'-.*iuuiQ  3.  •|iiikiaii*v  i^f  <  in:uU>iit|[  witer  weit;ti«il  auii  iiae  (vuii^rittufv  tnLrii  t-^  ^el  Miermiil  unitt  in  water.  S[i»:ufi^!  hrtat  ca*t-irja  takau 
m0'125.   Caat  troD  cjlindfTiuietl  2jin.  Uiitg,  niili  lt>iii.  wiJih  niitt,  lia.  bole  iu  aeuui.-.  mii|t>ii  I'MStb.   £a  tarsal  aarfaeawatl*  •ipoa<Kl  Oil  »<^.  ft. 


*  A  larfte  itmouat  "f  coinletiaalion  <m  Rlain  anil  «\jliniler  watl«,  and  with 
foK*t  "taxi  Willi  i-.l.ler  waJIii  (IJS'i'  K  .  iimdi  Ie»«  al  end  i^f  lot  «i  li 
botter  wall»  :  ITilej;  . 

t  ^ -rv  «  -i-it  <.f  .  .inl.'LmtioB  on  Rkaaaml  rylia !rr  "U'.  alw 
:,i  I.  .Mini:  1..'  ■,'  -\  aith  c<>M«r  walk  (107di|{,) ;  am  grtillMillf  laia 
at  «D<I  with  buuei  -AulU  ^1  j^'lcg.i 


t  C'Ui|uirii>)(  tfiitl  1  Hul  8,  •liMt  Ivira  aa  nui-h  Iteat  |nve<l  in  No.  'J 
|wr  uuil  •(  KUi'taoc.  altlsougli  it  had  to  paiii  tlinnigh  a  Ktrat  ttm-kneas  ul 
water  on  m*V.»  exp-i»»l.  Tbia  aaeuii  Iu  pntte  that  thia  water  d'>«8  iiut 
iDter<<r«  with  tlM  paiw^  «t  htA  tltrDOKk  llta  rait-inm  «alU,  aad  tbtt 
Um  htat  klMorfitiMi  §im  an  aaiwitlmtMidlng  Uil*  nattr. 


ihc  same  iiiflrument  w  ith  un  itilvriiitl  uaet-irou  Lolluw  <  >lioiIer,  in 
c<  utact  on  all  wilU  tlic  luw-jiti-'sure  cjlindL-r  tli'im  ;  auil  3r>l, 
till"  lale-it  rftvt<iWr  with  n  r  i«f  -tr-jn  i')liniJcr,  liaviii^-  only  its  cvternal 
KiiCiicuiii  I  iiut.ii  t  witii  till  '.  .nil  from  «n^in«  c«lii»ler,  whilu  tlie 
iuteriur  tuAj  he  h«nttii  ami  cuok-J  4t  will.  The  ilropj  of  wat«r,  aucb 
H  uc  dapositad  on  tli«  wallt  of  tlu  cjUnd«r,  tra  ModaMi  if  IIm 
cooling  of  the  tteun  against  lira  «uifaet«  wUli  imiek  It  oomM  in 
MintaeU  In  the  cuoling  llius  taking  plnce,  what  put  it  |>1avitl  i>y 
the  glw,  and  what  hy  iho  cast-iron  •lurlaccal  Tiii't  inay  )jc 
tp]ir<)ximalely  determined  Wforcband.  Heat  is  much  Iv*  kmUj 
]>r<ifa;;at«l  tlir^llgh  Kla>»  thun  thrcii;;!!  cj«t-iro»,  1>iHun*e  tli« 
t'odUcient  <.f  ii>t»ni^tl  omJiicliHlilj  of  gU«  ii  abiiiil  Hi  times  liv- 
than  Ihul  of  r  v-t  ii  ti.  (to  tliu  ulh«t  hauiJ,  ihtf  calDrilic  capacity  of 
g1u'.«  i«  •;rr,i;i  r  llim  I'r.n'.  of  iMi*  mi  rs't,  aim-  •  rf.fihV.  T.tkin^ 
li'-fM  <  iiriiin.it.iL ,  •>  iiiln  I'l :ii-uli  i  ;i'iiiij  ■<•.■  "  riiiR I j'l  -  'If  I  "1  rie 
Malb<  matniue  de  la  Miiciniie  »  \  apeiir  "  Kt^rue  de  Mt  camijat;,'' 
Uecember,  180B)  w«  find  Uiat  a  cait  iroo  wall  <Hi;;hl  lo  abeorb  at 
Itait  aix  tunea  more  beat  than  a  s!^m  wall.  Cunie(|uentlir  the  efleci* 
of  eondenaation  Eccoin  the  rcrealer  of  tho  original  type,  Mki'  li  v,-A« 
whoUr  of  clii«8,  would  be  at  least  six  times  lent  inirkvd  lluin  in  the 
eilinOBr  oi  llie  eigiiie,  if  thna  efiiMta  wens  due  only  to  th«  uction  of 
tM  wall*  of  tho  KiTMler  tlteiiualwa.  But  this  In  u<>i  the  ci^i-.  If  it 
werp,  the  ri'vcalvr  wmiIJ  always  show  the  wi'ru  r-  for  the  s.inie 
tjcla  ol  H'ricii,  w lirili,;r  the  sti-ani  t'OgtiP-  cvii  i'li  i  w>  ro  jacketed  or 
uii.iackcl^Ai.  As  Um  t«  ti<>t  ««>,  it  fnllrfWr-  iiu>i  ih,'  )^r,i.iWT  pirt  of  the 
drupj  s«en  in  llie  revcalfi  .f  ilu' m  :;.:iii;i;  nr  in  -t  ix  .ir'  tn  ',  Juo 
Xft  lite  cooling  uf  the  ((Inu,  but  have  tK^cn  airu^ily  i:<i^ii«d  in  with  tho 
atcim,  and  pfeapdtatad  om  to  liw  gWwb  We  nmy  even  aawma  that 
tii»diiMa,*itrtirtt  the  fo^,  nw  altoeat  entirely  uwin\'  to  tht  ooaliag 
onitd  by  the  juDcUuu  pitw  imiling  thu  revvAlcr  Uj  the  vyliuiler  whett 
tUapipc  is  not  covtrrixl,  »  il»  iiit«ituil  atiifau-  is  relatively  Urge^ 
Mr.  i)onkin  hn*,  in  fai  i,  bDught  out  in  hia  eipvrtnients  th>^  nT^at 
inlliience  thii*  connecting  pipe  ha'<  ou  the  c^wdcn-'Atiou,  and  ha^ 
verified  the  f  iH  iwin:;  fitienomena  :  By  artifu  iallf  otx'ling  the  short 
iron  connec'  I  f!  tn  -  leen  the  i-evealer  and  the  oylmdcr  with 
cold  water  an  I  i  -p.  n  .  ,  tlu!  fog  or  cloud  on  (idmw>ion  of  the  stcjim 
at  the  .  Hiijiii' lif  I  iin  ui  "I  the  ateam  iitiokc  in  much  increiwd,  as  is 
atw  th^  uiAuittor  oi  the  ctobulw  on  thi,i  internal  j^U^  walU.  Tliu 
atoun  seema  to  be  chilUd.  Two  other  revwlenw  wiib  aingte  giaataa. 
■md  longer  and  noooverad  eonnecttn^  pipe*  fixed  on  to  the  eame  and 
of  the  anme  low-pressure  cylinder,  gave  daring  thu  same  struku 
fffcatar  «andenution  etfiicLs  aud  larger  globulus  with  more  fog.  lii 
Uits  lat'.er  case  the  action  of  the  glaes  itself  in  pro<luciug  the  inoisurtf 
ia  vti'y  small.  The  drops  seen  on  the  ttlaes  luive  been  c^irried  in 
and  Hung  a^init  it  bj  the  current  oi  ataam  prerioiulr  furiuel 
ul<cwketc,  pniieipaDj— pethapi  astirely— in  iha  ttiuo?n(0  jnnettMn 


Tiii*  view  is  i-intirnied  by  Mr  I'lriVin'"  e)(fv?rni!?nt<>  madi-  in 
(ii'i-einbtr.  on  th.f  latest  (tJni  I   iv|i-    ;  h  .  r.  VL-il  i.  Wh.'u 

th<!  latter  U  tiied  to  the  Iha'  pre>r  ui-  i  vim  li  :  <•[  i  txiiiipoaad  engine, 
and  nleam  from  the  bjilir  i«  almittiil  ijje  little  ca^t-iroii 

cylinder,  ito  that  it  u  j.i:ket(Ml  in  ew.;iy  the  sunie  mny  as  >ta  etij^iu:; 
Bjrlinidittr.  aaitliar  tan  am  condenutiva  are  seen.  Now  the  gU<> 
cylinder  fa  not  iaelcrtod,  but  simply  protected  from  external  cooUo^ 
and  iii.kijtinn  i«  always  thu  aaiiii!  iu  all  experiment--^  ;  the  abaanasof 
coiidertsalton  and  fog  in  the  ubovo  caw  elTevlively  pravea  thlt  of 
it««lf  it  ha.s  no  marked  action  ou  the  tlfectsof  coudensatiou.  On  tlie 
other  h^nd,  the  motor  (Dte^iii-ciiginc)  pi»toa  in  tJieaeexperimtsnta  acts 
like  an  unjackcted  wall,  and  tn'nt  thi-rer>r«  caaii?  a  certain  amount 
of  steam  to  couleuse  on  it-  \  li.i  -jiifale  coudenvAtiuii  i,  njt 
shown  in  iLi'  reveaWr,  it  toutirjui  the  iipinion  tha'.  when  moistur'.- 
and  drops  of  «  i  i  r  uie  seen  in  the  latter,  they  eo:ni!  only  from  the 
cooling  of  the  nt^iu  in  the  counccuag  pip>!.  When  live  *teaiu  from 
thi:  bjiler  it  a<iinittel  into  the  littjn  mwar  ajliader,  the  jonctioQ 
pi|>e  of  the  low-pressure  rylinder  ialieatel  hy  condensation  at  either 
end,  and  tt<  it  is  At  a  hi)rhcr  temperature  than  that  of  the  steam 
inside,  il  diM'.*  not  give  riie  l<>  any  condensation.  The  foregoinij 
coiisideratioiM  »hov  that  the |ih«Bomeaa  taking placa  and  aaca  ia  tJi« 
ri-realer  depend  mainly  on  the  unuigeaitiila  and  eovering  of  tba 
i-onnectinj  ^ij<f. 

In  till'  .  u i  tyji'  I  1-  Tcaler  the  little  hollow  cast-iron  cylinder 
nrl.i  !il,'-'  .i  II -.n  jAtkuli-'ii  u.ill  ;  in  otliiT  word*,  Ukc  a  rn  'tor  piston  or 
liku  till.  lil:le  inniT  cyl.n  ifr  i't  tlu-tlii:  !  t  v  [..- .  I' nvi-.il.  r  wlienstciin 
Is  nut  a'iinitte<l  lo  it,    I  hc  im  i,-  lu  l)«i'enilj«r,  ltsi)9,  on  th: 

UhMt  tfft yOgi  -I'  *ho»*  wry  citarly  that  what  talteai  place  in  the 
imiltr  dmi  not  alwayit  orrcspand  to  the  phcDomena  in  the  cngiu  I 
eylhidcr.  In  this  ex|>eriniL-iit  live  steam  from  tho  boiler  ia  fttat 
tumilted  into  the  little  cylinder  of  the  revealer,  then  abst  oft  It* 
mean  (emperatare  in  the  smull  cylinder  is2»!)'K.  orl48'C.  at  admii)- 
iioii  ;  it  then  f.illis  and  at  the  end  of  3:iinin.  it  beeonie.s  stationary 
and  ennal  to  IST  R  or  'J2  C.  In  the  fir<t  ««i!c  (with  th.:  itt-iru  a'  the 
higher  temperature)  the  little  cylinder  .iH.  imihI..::-  ai m  li)..-  the 
jacketed  cover  of  a  stoim-engiue  cylinder,  and  mv:i:  ii.  iili.  r  i<.ii  1,-n- 
sa'.-  n  n  if  :  ir.:  ^t.  i:  1:1  the  revealer,  thi*  prove,^  u.it  t!i.  |k  k.-t.j  1 
walls  ol  tho  steam  cylimler,  being  much  butter  thou  tiie  wuiking 
ataaoH  canaa  no  eoMlaniattott.  In  the  second  ease  (when  the  tem- 
petatura  of  the  iteau  baa  fallen)  tbe  surface  of  the  little  cylindtr 
acts  like  the  tnot<:>r'|<iston  surfaces,  which  ar«  not  healed,  and  aa  tho 
latter  cau«e  cuudcii.'<.iliou  of  the  steam,  we  get  the  currespouding  effoet 
of  much  fog  uud  .ilight  cuiiiK'u»ation  in  the  revealer.  Ia  the  one  oaaa, 
as  iu  the  othi  i',  the  phenomeii.i  of  coiidenijjtion  in  the  steAia  cylindcTf 
ttkea  ai<  a  whole,  have  u  jt  varied.  In  the  tint  the  nttniu  doM  not 
ihuw  what  ii  ocunriiDg  in  tbt  eylindars  intlwaewBil  it  diowait 
wtih  aloiMt  perfect  OMuracy, 
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SumiHitry.—To  iumumnwe  the  matter,  the  improred  icvealer  haa 
an  action  of  \lt  own,  which  reprecenti  or  docs  not  rcprcwnt  the 
phenoEnena  produced  in  the  tteam  cvliudcr  accardinj:  to  whether 
dMliUki^liiidtrn  «r  w  naijplactd  in  tl»  imim  cnnailiMa  as  the 
mllof  Ihii  tUtm  cylindar.  tha  iDflmoM  ot  Hkt  cMmteting  pipe 
may  lomciinioi  canw  tlM  iulicalions  cf  the  nvealer  to  Tarjr  con- 
xidvrmbly  from  the  phuonUBa  actually  Inking  place  in  the  motor 
crlindcr.  But  in  taftMm  tkaat  bnHeMum  tst  argwat  iatarukoad 
we  may  uuw  f{w\j  tM  {wwuiUMit  intMiiiy  to  rnakt  tlm  WMlljr 
coDromi  to  nulitf. 

Temperalurt  of  Walls  in  T ypt  3.— In  (he  expuriiuent  ol  Dteembur, 
XkM,  after  the  admiaion  of  lire  steam  to  the  little  caat-irou  cjlindi-r 
of  the  rcvealer  had  been  shut  off,  the  mean  temperature  of  this 
rytinikr,  nfter  a  certain  time,  becomes  alutionary,  and  oukIiI  to 
1 1  ['re.-<.'ijl  thi'  tcmpLi  atiiTe  at  which  the  walla  of  the  Etiiun  cylinder 
wijulil  h;,  ii  ;li<j  u.lmis-nm  of  \Wf  steam  to  the  jjicktt  were  arretted. 
'l  Uf  nil:  111  Iciiiinratiirc  •  f  iht  liU  lc  ucjaeketed cvlinder  ia  better  than 
the  temperitunt  ihowu  hy  the  diagraiu,  IDT^F.'  168-4''F.-2tt  5'>F. 
Thii  concloaion  {Krfectljr  ogreen  with  tlit  nmiltx  formerly  obtained 
bj  Mr.  Uuokin  Experiments  on  a  Vertini  Siugli:-cylinder  Steam- 
<ngiiM,"  Pncet4ii»g$  of  the  Intlitiition  of  Mechanical  Kngineers, 
Januarf,  1S9&),  r^jnlta  which  lad  the  writer,  by  applying  to  tliem 
the  equationa  of  the  propagation  of  hr-at,  to  draw  np  a  formula 
giving  the  mean  temperature  of  unjacketed  wn'I^.  For  a  condensing 
eiin^no  this  fumaU  u  w  toUow*  (■'  Aeviie  «le  iUtmmv^'  May, 
isft),  and  l  ebmif,  1800:  "ThiSerie  MathemiiUqiic  dstolhdhine 
II  N'apeur  '') : — 

I  -  ,  -u  ;2     -  (j;  vi)08\f„  -/,) 
in  which  f„  i»  '.iu/  iu:uiiiu.i;[i  ti'tiitH:raUirr  '>f  t)t<-  itnlicnVir  diagtam, 

tj  is  thi-  l<  iii]ii T^luK'  ill  tin-'  I'u  i  ijf  <'S]i.ii,.'.ii 

(4  ii  the  uumniutu  teuipcraiure  of  the  diugrtiiu, 

V  i»  the  mean  temperature  of  the  metal  wall. 

Thpse  tempcrntttrcs  may  be  expreneil  in  either  Fnhrenhrit  '>r 
Centij5r.»rii'  Ji  t;n.i;v.  wiih  .ui  aitering  the  cocfGcienti  of  the  formula. 
In  till-  tii.il  ill  DtcemUir,  180'J,  »  wni  =S50I'",  <.,  =  17.*i  F., 
I,  =13i  F.  A[  [il>:ug  the  furmula  ;:<t  -l:M  I!  ,  while  the 
thermoaietcr  nurking  the  mean  stationary  tem|>emture  of  the 
litlla  nojacketfd  c;  Under  gave  WTV,  Tbeae  (wo  figorea  sultieiently 
agree,  although  the  ttr»t  u  a  little  lower  than  the  eecond,  and  confirm 
Mr.  Donkin't  former  ciplliDttDtii  in  a  satutfactory  manner.  It  might 
be  tuppoMd  that  if  Um  ttatiooary  teniperatare  of  the  little  cylinder 
is  higher  than  the  mean  temperatare  from  the  diagram,  the  difference 
i»  doe  to  the  heating  of  the  reveller  by  radiation  and  conduction 
along  the  connecting  pijv*.  the  rcvealer  beio^  jlacfl  ii*  the  liip  :iiiJ 
clodc  to  iti-  tfin  r  of  the  st<';in>  cylinder.  Sutli  ln:i:m>;  docs  '.ri  nHy 
take  p!ii':e,  b\t  we  kave  itistwn  to  believe  it  is  not  ai  muAi  iinjicrt- 
unce.  It  mar,  however,  serve  to  explain  why  llif  v  i'-if;  for  '  luund 
by  cxp^rimtint  (107  F.)  U  slightly  higher  than  ll^iit.  Uetluced  fruiii 
theory  (1913  F.)l  To  determine  accurately  the  influent''  of  thiis 
beating  wu  have  only  to  cnt  off  the  aduiiasiou  of  live  8t«am  to  the 
j«kK  ti  lha  Unto  nvMd«r  i^Uadttr,  and  to  that  of  lh«  steam 
«7liBdar.  n»  tcndtbig  Ul  in  tha  tanpeiature  (r)  wonld  show  the 
(flbat  of  ndiatiun  and  conduction,  'ihc  knowledge  thus  gained 
iTOaM  !•  eaalinned  if  it  were  possible,  at  the  same  time,  to  lake  ihe 
■wiB  tanmtuM  of  tha  ni^keud  covet  of  tha  ttcain  tjliadvt, 
[TUa  haa  unee  bean  done.] 

T*  ottete  As  Ttm/Kralurc  of  ihc  Cyliniler  WalU.  Latlly,  th-- 
iinpiOTtd  nviBkr(3cd  type;  can  easily  be  vucd  to  detennine  the 
mean  temi>crature  of  the  unjucketpl  walls,  without  the  neccMity  of 
boring  hole*  in  the  walliof  the  moburcyliuder  itt'  lf.  The  experimental 
of  December,  1>"J9,  also  jield  very  interesfinp  conoJiworit  with 
respect  to  the  gK  iterur  lew  cesie  with  »l>i  b  thi"  lieat  iieiM;trut<» 
or  IB  (^iven  out  by  tht>  caM-iron  metal  surfaces.  As  soon  an  the  little 
ylimli  r  wji  nil  ioii^i  r  In  ale.!  internally,  its  mean  temperature  fell 
liji  F.  in  30  minutes,  or  «b.»at  ii-0°F.  or  1-6'C.  per  minute.  From 
thia  Mr.  Doskia  daduecs  the  corre«pondi  ng  How  of  heat  The  weight 
of  the  little  rercakr  cjtlinder  being  l  OClb.  the  leas  of  hiat  (taking 
11  1  13  as  the  specifie  heat  of  cait-in»)  la  OtlOMft  caloria  per  miaate, 
and,  the  external  inrfiKe  of  thU  cyliader  being  0-093  sq.  ft , 
the  Mow  of  heat  )'<  3  72  T.U.  i>er  fiiuare  foot  per  minute  (or  0  17 
ciklririe  per  cqnare  metre  per  !«econd)  If  the  steam  be  again 
iiJmiltcd  tfj  the  jscket  of  the  little  ir-vHndcr,  the  mena  ttmiicra- 
liire  of  the  lattt-r  rises  from  UnT  1".  t'>  -!'<'>  1".  m  ut-^'tit  a 
minute  (l)-2  to  HO  C)  The  amount  of  heal  whiLli  [  i  nt- 
tratce  from  the  iiitt>rii>r  surface  of  the  cylinder  1^  ihirciori.- 
2  668  calories  per  minute,  this  surface  being  0^-187  ^ijUiu-v  uiclrc 
in  estenL  Thus  the  flow  of  heat  increases  to  047  calories  per  e<|uare 
metni  per  minute  or  U  U  calories  per  secuad,  und  is  51  tiuiCii  greater 
than  tu  flow  of  heat  given  wt  hjr  tho  external  surface  of  the 
cylinder,  aa  above  ealculaleii.  TUa  UDWa  the  cxtraotduuiy  rnuid ity 
with  which  the  heat  pisws  from  the  jacket  steam  into  tha  ^Uadar 
metal,  while,  on  the  other  band,  il  1*  given  cMlt  alowly  and  with 
diflicttlly  from  a  dry  metallic  Hurfuce  in  coutaei  with  steam  colder 
tiian  itself. 

Wo  mav  cqiecially  aotioa  Irom  Fijj.  4  thai,  in  the  interval  fnnn 
half  to  nna-qwurtcn  of  «  miinila  af  ler  the  liva  itaam  had  hnii 


ii:-2ulmtu&il  ti>  the  litU<>  c)UuUer,  the^U:iji]><r<itur6  of  Uio  Uller  rote 
from  SIO'F.  to  270»F.,  that  is,  »fF.  or  I66.'."C.  Heneo  we  may 
conclude  that  daring  this  interval  the  tlow  of  heat  rose  to  1 2  3  ealorie* 
per  equaraiMtniwraemBd.  Fran  tha  tbeoratiaBl  Moatiaiia  of  An 
proiugatiott  of  beet  we  eia  eakohte  what  woold  be  too  flow  of  heat 
per  s'luarc  metre  per  second  per  drgree  Centigrade  difference  in 
temperature  between  the  steam  and  the  metal  nurface  in  contact  with 
it  ;  in  other  wo^l!i,  the  coefficient  called  the  "absorbing  power."  If 
this  be  calculated  in  terms  of  the  e(|uations  given  above  it  ahuuld  bo 
3S  calories  fin  Kr;.'lish  uuil-  "•.'5^  T. ('.  ptr  wpiare  I'oaS  p.T  ac-oond 
JK-T  di  j,Ti:e  I'dhrvi:  li'.nt  The  niinn  (lii-crunce  Ijtf.i  Ci-u  tin'  li-inperi- 
tiirij  ul  lln;  b1im!ii  ami  lliit  ot  tin  m.  talli  iuilttce  during  the  interk'ol 
WL'uri-  now  i-on? idtrhi^'  19  0  r'.l  T. 

Thns  while  the  absorbing  power  of  the  wet  metallic  surface  Ii 
38  ntoiiai,  lha  eaaitliiw  power  of  thadtyaalaUiaanrfiMe,  calculated 
in  the  ttuo  way,  la  on^  nbont  0*1  caloHc;  HUa  icanlt  tends  again 
to  justify  the  opinion  put  liitth  fajr  the  writer  in  his  "  Th/orie  .M«tli<'- 
iuati<|ue  de  lu  Machine  a  Vapenr,"  an<i  to  close  the  disciuiiion  lately 
itattid  betwaen  PnL  Aamaefa  ud  hinatlf  i«ap«etii|g  the  pauilm 
maximum  vatna  of  tin  "awoiUng  power.' 


MAGNETIC  0BSBRVAT0R1S8  AMD  ELBCIRICAL 
TBAOTIOI. 


The  (ijlk>«to$;  ia  a  rtport  of  the  procscditn  which  took  |ilace  at  the 
cunferencB  heiaeeii  re|>r««(atati«es  of  the  Boaid  of  Traiir,  the  UovenuiMMt 
uUerraturio  and  UborateriN,  aid  at  iht  chotiin  laihnf  aal  inwraiv 

iol«re»t*  on  Oct.  31  :  — 

.Sir  ('ourtensy  Itoyle,  K  C  It.,  rrrmsoeol  Secretary  of  the  Boaril  cif 
Trailc  (itwUIikI,  sod  ws«  arconi|iuiisd  by  Mr.  K.  J.  S.  Ho|>iiood,NirThoti)aa 
KlomefieM.  Mr.  A.  I'.  Trott- r.  a:ii1  ntbcr  cffictitle  of  the  Hsard  of  Trade. 
AotonKtlie  rfi<resentntive«  <<t  th«  au\ enimf Dt  uljwrTatorles  iioil  Inbnrn- 
t<ir)r4  who  stteuded  were  Mr.  W.  H.  M.  (.'UtUUe,  the  .^»tnn;.>Birr  Itiiyal ; 
I'rofs.  Kucker,  Ayr(ou.  aud  I'errj  ;  Mr.  R.  T  «it«iebini»ii,  liirn  i  ir  ,f  tJ»e 
Ntttionsl  Physical  Usliaratory  ;  Kasr  Aduiind&ir  W.  J.  L.  Wharton,  K.C.U., 
Hjrdiugnpfatr  lo  the  Amihiillr ;  end  UHi>.>OMaMl  E.  Kahaa,  tLB. 
Amoiue  these  whe  allaadMl  to  repfeeent  tha  rafltsegr  and  tnnway  faiteresta 
cuQorrned  were  Sir  ItcDjimin  Dakcr,  Sir  William  Trsecc  :  Mr.  George  White 
(Chairman),  Mr.  J.  (.Uiflna  l<i;>binKin  (Kngiocm  ',  and  Hr.  .S.  White 
(.Secretary)  of  tJic  lymtlm  Uni'M  Trimwiy  C:>.  :  Mr  ft.  M(  i.tspu  ^<u;ilh, 
Chsriog  t'rcw,  Kusl'-n,  »:nl  Hiiii;;.»tlt_Hil  I.iue  .  Mr.  J.  .^uj-  i.it^sil 
Kortbem:  IVof.  Keoiitdy,  .Ui.  il.  Jr'.  I'luahx,'.,  ilr.  K.  F.  BrnusauD,  Msjur 
Carrjew  :  and  Mr.  Oakky.  (Irest  Northeni  a>i<l  City  Itsilway  ;  Mr,  Maavilli^ 
Mr.  W.  C.  C.  llaoUyue.  and  Hr.  T.  E.  UrilUm,  lUrkinx  and  Hfcdl  Um. 

s;-  (' _)|-ItTKNAY  lifiVLK  br'i-t'y  rc<;illf,l  •}>.■  t 'rctimjUnwi.  nntfw 
wlj!.:li  tjiey  ha'l  tut  t.  At  a  iiii  i:t;ri/  nil  Ni>v*'niwir  If^,  IBt^r*.  he  had  ;i  intoij 
out  that  t.t:naw  ul  Ibe  Uoverinaent  detairUneots  bad  reprcaented  lo  the 
Bosrd  of  Trade,  umln-  the  lenus  nf  the  section  with  reference  to  the  use 
uf  electrical  pnwsr,  that  the  (mpleymeiit  of  such  power  in  tnetion  wan 
hkely  to  affett  certain  iiutriirticnts  of  a  delicttto  nature  in  U4e  at  Ike 
obMrvatorka.  Tike  point  of  the  spplicatiou  bad  been  that  certain  regula* 
tlonn  «h<Mib)  1*  mi  l'  tn  ))rcvetit  sucli  injurious  aud  ttinurbitjjt  etlectr.  On 
ibut  •!  ly  i-crtiiin  -.tAl.  iueula  lisd  been  uiiule  by  I'mf.  ll  i  -tt  r  iicid  thme 
acting  with  him  with  regtrxl  tu  tlie  effect  u|iuu  the  iiMtrumsats  in  the 
ubaervatariee,  These  auteuieoti'  and  the  fibres  wbieh  who  aappUad  wwa^ 
to  some  eaual,  thallenKrd  fay  Ihe  r<^|lreseatati•ee  ef  the  tfaarsrays 
ci>in|iHuies.  U  had  been  thought  thrn  that  tike  proper  ctnirie  would  be  (o 
a]>pijin(  i>  rnnaJl  expert  committee  t<>  inTcaligata  cJirefuDy  the  amount  uf 
ms^ctic  duturtnncc  |>roduce<)  in  the  neighbourhood  of  electrical  tram- 
«i>;s  and  rail Asys  conatt uctcd  ami  workinc  undsr  Buard  u(  Tnuir  tl-^u 
Ulion>.  and  10  icjiort  s«  early  u  praclkable.  lie  (lierefore  callul  upttn 
Ur.  Trotter,  the  chairman  of  that  comiuktteo^  to  esplaia  ihe  leiswut 
iwaition  of  the  iii-itler. 

Mr.  TKOri  KK  r.  f-Trf.l  {■>  an  iiilerini  r«|>»rt  of  lit*  '"IwrviitnnVB 
i'lau^e  Ci'ni:ni<.'.L'c.  -Aluih  iMiuluded  with  the  Htnteiti^'nl  thiit  ^uir^hip 
altemti'ina  »f  Hut  feodtr  indliw  could  be  <letiocd  for  the  future  by  regu- 
UtioD.  Although  ill  the  oiiiiiion  of  some  lA  tite  members  of  the  cuin- 
miltee,  the  drafting  of  a  reKUtation  or  regulations  was  not  within  Ihe 
referaocr,  they  hwl  ediitentcd  to  meet  to  discuss  the  matter.  On  July  20, 
a  jilnn  ehowuig  9pcci.tl  cibles  and  detaiU  uf  electrical  dintributiuo  had  been 
BUbmilte-1  by  ih*!  T.olhIoh  T'-jit^il  Tt.imwiijn  ('■,..  iinl  Vr.  fihux-brimk 
UnJi'Tl".  k  tu  .ilrul  ilr  llji-  th-turV^Ti.  r.<  li^r^y  r  :>  Im«  prixlui'i-vl  at  Krw 
Obaerratoty  iiy  ilii*  ocheiiie.  »>n  July  30  Mr.  tilucbrook  bad  soot 
him  a  uemnrmiduta^  hi  whiih  ho  haid  onk  hapea  thnt  lifaa  aiheaM 
might  niiB<«  to  pennit  et  the  werUnn  of  the  reemding  hwliamiinia 
Mr,  OI*/«br(>iik  wuulil  Dot  SKsett  that  it  mutt  fail  ;  but  Mold  Mt 

I  itively  that  it  must  succce<L    The  whole  acbetue  wu  expfrfnwstUl,  the 

thi-  ry  yenf  c5i  f*«««HlIy  iBa>inplete,  and  in  inaetice  mi^ht  be  inipos>)bl« 
t.i  oiny  ii  jt.  Ih'j  itiuhl  im|wrtaiit  feature*  of  the  lu-b-ins  wrrc  that  the 
hue  fih^uld  cusiftifti  of  iftuLateu  lengths  of  one  mile,  and  so  feil  nod  iMMMted 
that  no  point  on  miy  trciion  of  the  rail  within  8  mike  ef  Kew  Oteerva- 
tury  ibuub!  differ  in  |iolestisl  by  more  than  M  of  a  Volt  ihna  the 
IxiUiitial  ui  the  earth  in  its  itsighbourhooib  At  a  grcntor  distance  than 
2  uiiles  a  dilference  of  1  volt  was  Buggeste>l,  but  this  was  still  uudrr 
cuiiMileratioo.  I'heae  re(|uifcu>eut.a  were  accepted  by  Mr.  F«r«ihall.  On 
August  8  further  calculations  vtn  teal  by  Mr.  Gliuebruuk,  and  Mr.  Panhidl 
prepared  another  plan.  He  RHte  an  enliuiale  nhowiug  Ilut  the  spetiial 
cables,  iic,  viuulil  iuvulve  iiie  cx|«»d!lure  of  a  very  lurte  num.  <>a 
.Snptember  7  Mr.  OUiebrook  wrote  that  the  ■ulilitiniial  •<;heim'  wtwM  ia  all 
prafaefailitor  te  euflSeiant  to  VrBtest  liew  Ohaarvateqr,  hat  that  it  wae 
wtpewlMa  to     wllh  eoaipMo  eerlainlr  that  the  piwtactien  would  ho 
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ownptot*.  Since  tliU  dM*  Mr.  ObMbroak  iMd  «dM  Ui  (Mr.  Trotter'a) 
•tteotvoD  U)  tl)*  fuel  Utkt  MTcral  D«»  tr»ui«r«r  linM  mm  prupoaed  iu  the 
mighlxiurhnod  of  K«v,  and  thtt  tlietc  vniulJ  catue  iliBiurUuicftf  uoleta 

deitt  witli  In  'hi  wsy  mgjtr^ir-^l  <<v  '.he  pr<»wnt  linri.    The  geiierjl  ipmjlt 

WAR  't  :1''4'il>k,     Thft  (.li»(fT-\  A'ltri'^i*  i:lr:]iU-ri  filliljilly  th^-y  Li  i  ll  il 

not  predict  with  cCTt*inty  th«  ertlnicy  o(  the  pmpoxKl  r«inetly,  wtil  the 
•iRinan'  mamban  proUit^  UiM  tin  exprnditor*  wonUi  b«  umMMMwbk, 
MaiBg  Ihhi  it  inieht  proTo  uwlem. 

Prof.  RUCKEK,  in  reply  to  Sir  Co«rt»DRy  Boyle,  Mid  tint  the  flavKT-n. 
meat  department  ttill  iovitad  tlie  Boitrd  o(  Tni>l«  to  make  rvg^jl  ttu  n^  f  ir 
ttie  protectiua  of  iostrumeDta  at  the  obaervat«ri«a.  The  pr»cti»l  i-toimmhI 
mcotioDad  by  Mr.  Trot(«r  wat  originatly  that  drawn  up  by  th«  reprewn- 
lalire  of  the  cumpa»iea.  The  departunentAl  proposal  wat  that  the  lion 
■hiMild  be  ia«utat»d  :  the  coiapaoiea  |>ut  forward  further  propotala,  which, 
after  full  coiuiJermtiou,  the  department  «at  diapoaed  to  accept,  although 
itniuUl  not  take  Urn  tt')\y>nnlr.Uljoi  uyiii);  that  tlu-y  would  be  iu  all  raapecla 
aatiiifactonr. 

Mr.  I'AHiiUAM.  uM  ttiat.  a  Mrt  uf  the  arranKcmei^ti  jiropoaed  were 
MBtptad  Mr.  ailMtlWk  IM  bit  trttar  ol  Hnpt.  7,  Iwt  cerulu  naerva 
tiona  wan  inMie  whieb  would  mMI  furtlitr  cxpcnao  upim  the  iroapany  of 
iererat  thwiaand  pni)nH<  Sin«a  that  time  the  lioe<  hai  l>e«n  r»inplete<l 
BO  far  lh»t  it  1.  to  twt  the  practical.ilitv  nf  tho»e  arrangemrnl*. 

KxperimenlN  fih;.W''ii  xhM  thp  ^nrrnsnts  riin*wliitm§  iu  the  raila  frntii  nutAiile 
•ourcea,  ovr'i  thf  ^^ti^^  wir  ;  it  ii:f.:i  rij.^r*t]"n,  c\u*ed  a  ililfarenro 

of  potential  ku  iho  linea  liuruij^  luauy  huum  uf  the  day  of  0'8  Tolt,  or  four 
timea  greater  than  dtacuaaed  at  the  tioia  a*  oeoesaary  for  fVotaeUon 
of  the  Kew  Laboratory.  Iu  ')thi>T  wordii,  tbeae  reguUtion*  u  formad 
wouM  tMa-r  t1:f  u«*  uf  \ATIi  iu  the  urth  fif  *tl,  qyiie  apart 
Irmu  tilr^-Uii-id  wi-rkjiij,     }{y  pLfw:-©'!  u*\r  the  Kon'  n'.Herv  Uury  * 

magnetumeter  <up(iaai!d  to  be  identical  with  titat  uf  Kew.  and  had  pa  aed 
«c«ntat  of  aOampana  InisAaKlatthaliMat  Breotford  witha  iim  t9 
obwrring  My  poealbie  ^het.  llMcCntaf  P<>«nx  aO  ani|jere«  Into  Om 
Um  and  Mdc  thruugh  tlie  ratU,  waa  about  100  tiiiiex  K^nitr  tVin  would 
t»  tlie  effect  io  tlu>  arraDgemeut  referrcil  to  In  the  pn<|  I  y'.ty-.  Tlie 
rfffwt  nn  thft  mR(rriPt'iiri<*tiT  waa  ne^^Hpl  U*.  Th^  :tiAtri.:iirrit  -j^il  ^L'uvt.,! 
A  w  i^tt  h  uf  l.rif!  C'lirTcfljh  iniiirjj^  tu  exfy-rriJil  nLai'iif^fi'  ih'Iur:arii;:r  r  ,ua1  tu 
about  ()00  ampenea  pat  to  the  tine  at  Hrentfotxi  aad  taiien  tavck  nrcr  the 
nik  lotlMpowvr-lioiwr.  Tbu,taa«(litr  with  a  kaowa  csitmI  pawad  into 
the  tine,  woald  indicat«  tbat  the  HaMHty  of  Kew  being  interfcrml  with  l>y 
the  tramwi}ab«^  ^lopn  gTT.3,tly  r^rrr  r-atioiated.  Ai"'!  fr  in.  thh  ihrrr  wn 
the  fact  which  mu'<t  rjut  u- :i..t„i^'ht  jf  that  the  j  i—f-i'  ■  unTntt  .-ir- u- 
ktiof  from  aoun^e*  unkoowo  and  baTiog  uo  ooooactioD  with  the  Uamwaya, 
eiDMda  Uie  requirementa  of  the  propned  rv^btiona,  ud  tbia,  before  the 
traimraTi  make  auy  uae  uf  their  own  raila  a*  a  return  circuit.  Kor  theae 
reaaoni  lie  luid  had  to  adriae  the  oompany  aa  to  the  impracticability  of 
oooatruoliug  their  liuea  ao  as  to  conform  to  the  luggeated  conditiuna. 

Mr.  fTKORn!"  WHITK  [cluiirLiiiti  nf  tlie  London  United  Tramwaya  Co.  i 
e<pl.i:iic<i  ih.ti  U:l-  ni'it.v',  u'jtiHv  uivulred  to  meat  Hr.  UUzebrook'a  cuU' 
ditiuna,  although  eoufderable,  was  out  the  ugtj  dilBeMliy.  it  would  be 
atetailiiytocwMUtbeimraberafttMwUtk  Mold  to  i«ia,«paKtke  line 
hf  iMMibbg  Ilk*  SO  per  oeat.,  a*  it  weiiU  pMmnt  citrt  «wa  tang  run 
on  holidaya.  The  exoeaa  capital  outUy  on  the  buall  piece  allecleil 
within  tiM  2-inile  radiua  of  Kew  meant  £24,000,  and  taking  into 
aoonunt  also  the  ooaditiona  cuggmteil  by  Mr.  Olaxebniok  the  exireaa 
minimum  expenditure  would  be  upwarda  of  £40.000,  and  he  ww  told 
furtbcT  that,  in  (inlcr  to  comply  with  all  the  technioalitim,  the  rxceaa 
outlay  might  be  four  fold,  or  aomethiug  like  £100,000.  He  auggcated 
that  llie  in«truiii«ntJ<  affected  might  be  rvmoveil  from  Kew,  and  quoted 
the  following  remaika  upon  thii  pint  smulo  i>)  r  l«ttpr  nf  Mr  (;l..i?ch»n.  k'« 
but  July.  "  Wliilat,  therefort.  ■ui  i>|i>.-ii)^;  ihi?  -.  hocar.  :hni.v  il  n^ht 
to  point  out  that  it  may  fail  to  give  the  n«ca<iiary  protection  ;  in  which 
oaae  it  aiay  beninmiTyto  oooaider  the  alternative  of  ramarisK  ^  rwoord- 
ing  hMtrumenM  l«  aonie  aoinpletely  iMjUted  poaitloo,  and  we  daiiia  balbra 
the  aaacti>ia  of  the  Board  ol  Tnule  i«  giireo  to  the  adieme  that  thia  question 
ahould  lie  bniught  to  the  notice  of  the  Coveruiiient  departoienta  cunvenied. 
It  ah^^'iiM  !«■  undert«tj>Ml  that  it  i*  lh»*  wunliitx  ni^trum^nt*  filine  lhat 
nrril  tul.*'  rr;iKivr.3.  Thf  rrsl  lA  U  t?  rim..^iietic  ;iuil  u'her  jrl,  iii^w 
carried  on  in  tbo  obeenatory  uould  continue  then!,  u  ike  i>ri>ltu;Uun 
miaJid  haampla  lor  that." 

.  8r  COrRTEN'AY  BOri.C  aid  that  it  WM  miremity  ditficult  for  bim 
or  for  the  Board  of  Trad*  In  •uggmt  that  the  GovenimiMi-  iIct.h  iiii<'nl>» 
who  held  the  t;r "uiiil  thu.il  i  !•  ijbliged  to  move  theoe  innir  irnrni..  .u  the 
coat  of  tlte  State  becaueo  uf  certain  ooiiimercial  nadartaking*  opining  into 
their  neighbourhood, 
After  aome  remarka  by  Prof.  AYUTOX, 

Prof.  FERRV  aaid  thiat  they  di<l  nut  quite  believe  in  the  aatimatea  of 
£24,000  or  £40,000,  or  poaaibly  £100,000,  which  ha>l  been  mentioned,  nor 
did  they  <itj;ii?  ai»tir*<?tate  the  'ifTfri?!!  which  Mr.  r^ra^iall  'Uggeeted  with 
referrhci..  lu  -Jif  O  fi  □(  »  i  vli.  Thr  iir-[iiirLn-L-Lit  liK:i  nui.l  ir-.Mii  the  begin- 
ning tliat  what  it  wanted  waa  an  imtuUtnl  return  which  would  gire  perfect 
)nl*«llMVM4irtHB1tesliaiM»p»|Mr«d»lA  vUA  nUtmm  hid  been 
wad*,  there  m»  km  taenllon  of  exeean'T*  tacptmt  or  ovtrageoiu  outlay. 

Mr.  J.  CLIFTON  HOBIVSoN  aaid  that  il  w;.i:M  hp  ■.rniTaelieable  l« 
carry  out  the  four  tro.  I  y  wirr  >rateiD.  Ho  hml  ir-iLuna-ruinl  that  a  year 
ago,  when  ho  oh  ^wril  that  oot  Icaa  thar  1^  wur.  -.vunl-l  liavL*  t.,  ^'V^-r 
one  particuUr  i>>i'ir  ■□  thi  oTCrbaad  conmnirnun,  f  imlni;  a  r  iLii|ili.;r  nr  t- 
work  over  iLci:  Ulci  ,  nad  coDeiddiiig  the  waller  net  alu>geUi»r  a« 
aalhetic  queatioa,  they  had  appeaM  to  tkw  Uoard  of  IVade  on  the  ground 
uf  aafety  and  fur  otlicr  conaidewitiaM  to  eliminate  tbat  propoaitioo. 
Mr.  Triitter  biuuelf  would  not  be  a  parly  t/}  1,000  volta  bMOg  cairied 
orerheail,  e>|i«cially  under  l«jn  j^ilw.tr  l  ^ill,^<'^. 

Mr,  TKOTrEU :  Tkat  ia  another  idtematiie. 

Nr.  CUnOW  ROBIHSOSr,  emtinuiag,  aaid  (hat  there  would  be 
IJMM  wiUi  tha  lawiriN  tpMm  aoah  aa  Prof.  Peny  approved  of. 
Mb  aonpaagr  Mmldand  ttol  IImi«  m*  tio  MfleiMt  gtottoa  to  dapwt 


fnMi  WlMt  waa  rocogniaed  a*  tha  ulverMl  practisa  at  wiatkieg  trainwaya 
— Ihi  atandard  ragutaliona  of  the  Itoird  nf  Ti-vle.  If  fuUira  d>!velop- 
monte  aroae  when  tbeae  theories  could  bs  put  to  tha  teat  of  practice, 
then  would  be  tha  liaaa  lor  Iba  iulrDdaetioa  of  aoeh  aaf^goaitia 
might  ba  |wad iMBMawy, and la m%ht ba  oi4H«d  to  llit  Bsaid  of 
Trade. 

Sir  COITKTKSAV  BOVI.K  luitited  out  Ihtlt  aMHtblb  Patlbnafe 
wu  nut  ■ati.rie<l  that  the  nhl  regaUtioiia  weia  anBeiMt  for  Me  pmMetten 

i>(  the  ubaenatoriea,  otharwiaa  it  would  not  hare  pttaed  the  new 
obaerraturiea'  cLauae. 

I'ruf.  Itl'CKKK  aai'l  that  thia  waa  not  merely  a  Ukatter  alTeclia|( 
acieottSc  experimaata  and  obtwrratiooa  carried  on  at  Kew,  for  it  bail  alau 
a  direct  braring  upon  certain  ioiluatriea  carried  nn  in  ryoudun.  For 
instance,  Kenr  was  a  centre  where  the  Kew  niaguetometen  were  t<e>te<l, 
and  the  raakera  got  ordera  upon  the  condition  or  requireiwiita  tbat  the 
iiiatruments  muat  be  tu-t<"l  »t  K"w.  The  fact  lh»t  lh»T»  in  n'lch  nn 
institution  at  hand  «h.  r>  n'j<  h  iv.t-  oojld  be  carried  i.u  iirj^r  ivhcre 
makers  vera  at  work  did  lielp  tliat  iradb  Iu  the  liuuraa  of  the  hwt  f  >iur  years 
Itched  had  to  teat  laatruaMoU  orderad  from  Huatiat  Ittij,  ImSa,  M«w 
/j^ataad,  ForHifil,  HoQaiid  and  tha  Celtad  Slalat,  stid  in  eearr  am  they 
were  ordered  with  the  condition  tliat  they  ahuuld  be  lestcd  at  Kew,  a»  that, 
the  iiiatruiueiit  makloK  induatry  ia  affei  ted  by  thia  matter.  Agaio,  in  the 
caae  uf  the  uiaenaUi^^Taph,  they  hB<l  supplied  £4,000  worth  '<(  tbeiu. 
The  DUiober  and  valur  might  not  l>e  large  as  oompired  witli  wh  k'.  waa 
appnt  by  the  tramway  companies,  bat  aurely  svau  a  siuatl  iuduairy  waa 
not  la  be  cruabed  nut  because  of  tramway  ramiunilutai  nieinitrumeot- 
making  trade  waa  going  largrty  from  KnglaM  to  Oamam',  and  if  it  were 
.:ru.1iist  ,>ii  .,  •^::,.u.  rVi-<iry  would  be  doos  M(  mirdf  from •  aaiaiiUfIc 
[iuu.^     \:rK  iii.it,  ai.u  tu  a  i  u >T«yiiiiit  ImtitailtaM  wHtb wji nafltl for 

some  of  the  purpoava  of  tradr. 

M^CAHDSW  atmi  VuLBaikim  it  (bsy  were  to  uikderatand  thai 
the  taating  waA  at  Kew  wonld  ha  atiaciiotely  prevented  by  a  certain 

limited  amount  of  «artl>  diatarbance  produced  liy  electric  trMtion.  He 
underatu-id  that  the  variatioiia  in  magnetic  inatrunieota  might  i*  aoine- 
wh.-it  lUaurbed,  but  wi^uld  i".  1*  nc-ssniry  t  rftaote  the  magoetometera 
Jiuui  Kew! 

Mr.  (JLAZRBKltOK :  The  magnet unvetera  would  Bot  require  quite  ao 
much  iirutecttuii  aa  the  mooed  ing  inatniaeBta. 
Sir  Col  KTKKAY  ROVI.R  aahad  if  Unm  UM  liM«k««  to  Um  pea- 

ftf^^i'Ht  <:r  s^url.iD,:  *!f  f inrrminaata  dafMrtBtflCa.  iBBteuiiaiito  af  MariSa^ 
t'xiri'RK-  ,ii'iir.i,y  tu  :ii  u'fi  on  tha  OMigiialieiMa  at  Kew,  nhbkltw^ght 
also  lie  Tery  diiHoull  to  protect. 

The  A.STKUNUMKI(  KOYAL  (Mr.  ChriaUe)  aiid  Uiit  ao  far  they  had 
liesn  ronaidaring  the  effect  of  theae  magnetic  diaturliaucea  oo  Kew.  ur 
thoas  which  might  he  anticipated  from  a  trauiUue^  already  conatructcil, 
but  in  the  case  <^f  Ureeowich  UbserTator^-  they  had  to  ooiiaider  carefully  wlkat 
p(OTisi«i  ahouM  Iw  mat'-,  ur  what  [irute.-tj  ju  hi;  .util  fi»  provided,  with 
reference  to  trtniianyx  .li.ia!.  tu  lsjii-ii  i  i*!  h  vi  ry  important,  in 
view  of  the  fact  that  Ute  trainUne  with  reganl  t'l  which  the  Laadou 

CjonlyCUncil  had  rtatnitjr  obtained  the  |  ii  ta  mi  aliffiifi  liMliiiii. 

paaaea  wilbln  TOOydi.  of  the  magnetic  obatrraUiry  at  Oieamridi.  It  «na 
vt^y  imr-irt.int  that  erery  |ir<':-iuliuri  shuuM  lie  token  to  prevent  migoctlo 
ii.iuj  Umli  t  f  h?^r' .  1  lie  lirm'iiwu  a  rri^i.tcra  wervi  as  <lc]icate  as  those  at 
K>>w,au<i  tl>e  i^curd  iiait  baen  carrtdl  on  for  60yeara  with  x  lire'  espcrdi- 
ture  of  money  im  the  |iiirl  of  tlie  Gnveromoot.  It  might  i  c  ic:k  iir  J  iliat 
■uinrtluiig  like  £100,WO  hail  lK«n  apeot  in  getting  tliet>e  fj^utern.  TUe 
inagnrtic  regiitcrs  x:>  obtained  had  given  very  inleraetiiig  results,  aoil 
Afforxleil  material  f<>r  interesting  obsarnUioni  u  to  the  connectioiu  betsreen 
t<«rT»««t  ri.il  TOgwtium  R??d  «iin  spots.  The  coo-i»ef».i->»'.  hL-LW'-n  '.'.i-  tjo 
ill  ',  :!!•■  »:rtt'>  uf  tbu  wentbcT  was  of  au-j:ie  in;;.  irUm^i!  ir.i'u  »  cuhi- 
mercial  aa  well  aa  from  a  sdeutillc  poiat  of  view.  Ttiese  re^aiera  bad  to 
■OHM  extent  beso  dlatuiiied  linae  the  aeMtraoUm  of  tha  Ctiy  and  South 
Loadan  Raflwaj.  Vhan  ha  lud  tallad  attentlan  to  tbat  faet  at  the  litst 
meeting  he  hud  bean  met  with  the  objecliun  iliat  tliat  railway  wax  not 
then  uorkiiig  under  Board  of  Trade  regulation*.  Theae  diaturbences  had 
b«>eii  revfti  (  il  tn  'uch  a  jv  iHt  that,  altlvough  th'*  r  wt<j  '|uito  appreciable 
uiJ  'h.l  ■.■ii-iMjf  .Ul-i :  'he  re]^i(it*r»,  atill  th«y  diil  i  u(  sitiate  the  results. 
III:'.  11  th«^  sL'xo  to  liave  tramlines  brought  within  TOOyda.  of  tUa 
•ji.Kf  .:iu>rv  lie  was  afraid  their  nKiatir  wonU  ba  ruined  completely,  and 
tt.iii  i!n«  60  years'  work  of  Greenwich  in  that  rsapact  would  be  brou^t  to 
ill  cril  jiin'.  •:hru  il.  VI v.  h^-Kminp  tff  igcroaaad  iutoixiat  ami  ■.ilu^.. 

slri  ni  ic  l  K.x.n  i;;J^  l.K  ,i-kivi  whether  it  waa  not  i  i.i.c«inUe  that 
armDgeiiient*  migtit  be  made  by  which  Um  whole  uf  the  aiagitetju  obser- 
vations of  the  State  might  be  midc  at  one  plaoe  and  jommiininatad  Uwne* 
til  the  various  d«]iartm«nta  T 

1'he  ASIBOXOMKR  KuYAL  explained  tliat  tliu  work  at  Qtemiridl 
and  at  Kew  ii  earned  out  upon  Moiewfaat  dilferent  lines.  At  Kew  iti 
imp'trtanc*  oin«l»t»d  1i?gely  in  the  veriGcaUuo  of  fnstrumenis,  and 
theif  «  Il  .uii:r..>,  11  ijunipariaon  of  tlie  magnetic  dieturliiui'^j  :/ctwicn 
the  tftu  -i^aiuti?  I  hu  poaitiuo  waa  thias  The  niters  at  Ureenwich  IumI 
Ueu  carrie.l  >;i  :  r  years  upon  MW  «f«Mtt,Mi4  that  Imib  aariaama 
valuable  fur  jiur(ii.eijs  of  cum|ariaua iritfi  »afweiiee  to  eoamical  pbenmnena, 
aiich  as  tlml  he  hid  referrcil  to  cotwerning  th»  sun  spats.  At  Kew  the 
aeriea  luul  not  been  uarriei)  on  io  lung,  but  »till  it  w»«  of  im|nrtance 
to  have  the  mcina  of  cunipariwin  between  the  two  observaturi**. 
Interesting  results  oante  out  from  n  comparison  of  the  two.  The  [x  iinL 
he  wiahed  to  enforce  waa  that  in  the  case  of  Greenwich  it  cannot  be  u 
•|ue»tion  of  moving  the  instruments,  for  that  would  mean  that  tha  work 
muat  cease.  Il  muat  be  carried  out  in  o«nuectiun  with  the  aatroaooihial 
obaerriH.  vios  h.  uf  ■  'Ur»r,  could  not  he  moved ;  and  the  lam  maftif'.ic 
work  o  .uM  II  it  he  .1 1  i.jil  .>a:  »t  a  distance  upon  tlie  aaii.r  ■;n>--i  i..r  uu  lr-r 
the  same  »uperriiion.  The  seriea  mniid  be  broltea  and  the  Comparisotu 
would  net  aarva  in  tha  aamaf  ebaerwlona  raotrMat  aaotbtr  fiin  vndar 
diftrent  eondltioat. 

PNf.  KBKSTBDT  aiktd  whMhir  MjwoifaK  tba  Otaanwich  ObaamtaiT 
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oUsctal,  iba  delicate  obNrvktioni  now  madt  at  K«w  might  Dot  h* 
at  veil  carrieil  out  *C  Ormuwieb  I 

Th«  ASTRONOMKR  ROVAL  aud  that  Ihc  eoDi^in«-'n  of  tho  wnrk  i.f 
the  two  olieWTntwrien  wai  uf  Mcnodtry  impuriauce.  Still,  it  le.l  t-j  lejiult-; 
o(  connderable  uiterwl.  Aa  wwQtial  point  wai  that  at  Kew  tiuura  wu 
Wilcation  of  iMtllMMH  Ihl  IWllthg  Ml  <i  MV  Kiai»«f  fwbnimenU. 
Md  the  canyiof;  out  of  worn  •CMriuiMtd  imfc  nUeh  WH  fertisD  U>  the 
teope  of  their  duliea  at  (ireenwidi. 

Admiral  WHAKTUM  remarked  that  any  deeinoo  ooms  to  on  the  cubjcat 
of  the  line  thre»teo!Dg  Kinr  wnuld.  l^i  ii  preat  est^Dt,  psTeni  all  fniant 
q«etions  of  ih^l  virt. 

birCOl'RTKNAV  HUVLH  n^reei)  Ihut  it  moat  hf  mi.  There  would 
«Klriiilf  tounUcationt  for  «t««trie*l  nilmfBDMr  Omnvieh. 

Adnnil  WHAUTOX  aaid  that  th*  QMetiOBWM  hftwfar  the  delicate 
leientlBc  work  carried  od  in  tbe«i  Goremment  obferratoriea  abould  be 
diaturbed  and  injored  for  the  oke  of  commercial  undertakiim*  that,  (f>  far 
aa  he  UDdentood,  could,  by  means  ol  the  eipenditure  of  additional  money, 
be  carried  oa  without  involTing  nidi  diatorbenoew  There  wa«  a  diSfer«nce 
of  ojnntoo,  aiipareotly,  aa  to  the  total  extra  amount  tliat  would  hare  to  be 
ejwilt  io  order  to  gfte  the  needful  proieelion.  The  jirinciple  of  allowing 
a  line  t»  be  opened  under  conditioiM  whioh  you  are  nearly  certain  wnuld 
aTc  t  tti'-  '•n'entifi'j  k'jtV,  with  a  aort  of  ra^ue  undemtandd/K  thnt.  if  it  i» 
fpuorl  m  !»■  .1,  nomiiiluriK-  will  be  done  hereafter,  would  1»  a  yt-ry  <UugtT- 
oua  priiiciiile.  He  did  not  think  it  wmld  be  lika^i  e«  a  ntaiter  <>i  (inictical 
mS&i^  ttM  albir  «h»  lia>  M  mm  Vtmt  MaMad  ft  would  be  eaay  tu 
uttrodoN  mUSSemiam.  The  AjSmMitf  Mttd  iritli  tome  apimlieoMon 
opon  the  effect  of  projaet*  which  lhrt»t«ned  tn  disturb  the  raluc  of  llie 
Royal  Ob-erTat<iry  at  Orwmwich. 

Sir  rof-tITKN"\Y  f^MVI.H  wifb".!  I.  ir:  m  tin;  Ify.ln>?rspbi^r  U 

*vliat  eiteut  lir-  agro^il  witli  llio  AfltJoni>i..'j:  ;il  44  to  the  powibility  "i 
otbeonitiMui  thediviai^not  tfie  A.*tj-u;iuiuiL'alAi:iri  Laiurueti^j  worltat^ireenvvivb, 
IfUht  not  the  magnetic  work  be  done  with  almoiit  equal  ad  van  tageeUewhere ! 

Admiral  WHARTON  exptained  that  it  broke  the  conUnuity  of  the 
meurd.  'Work  of  llial  kind  waa  infinitely  mivc.  v»Iu»Ue  i(  carrif.l  uq  <it 
tlie  ajiaii^  ^pot  r:;r  J  1-cTge  number  of  year^t  with  th**  narnn  ttwtruin^^nt-*  ^ad 
uuder  tbe  aanw  khmIIUoiu.  He  uii4«FaUiod  that  there  were  meana  by 
wbkb  thc«c  electrloal  tramway  uadMakimi  CooM  te  «Oik«d  irillmit 
dbtnrbiag  ecientific  obeerratiunii. 

Jb^  CAKOKW  said  that  they  did  notadntft  that  at  all.  Tlie  idea  ol  the 
pMfMttj  insulated  system  was  purely  thieoreliail.  In  New  York,  where 
they  hud  a  ao-called  iiMulat?^!  f^y^t^n  1  there  were  continual  fault*.  When 
you  get  a  fault  on  two  (idcH  tliero  m  i<t  be  diaturbam-e,  and  that  might 
ooeur  just  when  there  is  eonie  important  temstrtal  oheerration  to  make. 
II  i»  ot>ini<in  la  faaial  npm  Mm  Minbar  «I.Mto  MMt  did  oeaun  Iii 


lighting  lately  at  IflMtMlaitar  Aqrhad  hid  »  Cwit    Itrge  that  A  radnead 

the  tamps  to  about  half  the  |iruper  nreasure. 

Mr.  HAWTAYNP.  xaiil  that  the  liford  and  Barking  tramwa;'  «  I 
situated  (ohm  6  ailM  or  6  miliW  awaj  trom  Urteowidi,  and  he  thought  the 
only  line  whinh  Mir.  CMiti*  nimad  to  «■>  Oat  ol  ttw  Laodon  Gounfy 

Council  ? 

The  ASTBOKOHBR  ROYAL  said  that  the  line  of  the  London  County 
Cminell,  tot  niiiah  tlie  use  of  eleetrbHjr  w«i  sanctioned,  was  the  one  which 

would  at  jireeant  more  sien'Mis!}'  afleft  Oreptiwicli  O^werraloty,  but  there 
were  oilier  linea  mi/lit,  10  nunir  r\t«^nt,  »irr  :•.  and  iliNturb  it.  Tl«e 

tendency  nf  his  ntaierTatioiis  wa»  to  show  that  in  the  oase  of  Uaot  worked 
onder  tii>^  hoard  of  Tnule  regulattoaa  at  a  distance  uf  over  4  miles,  the 
enKt  was  not  serious,  although  it  was  pencptible.  They  could  ililt  rarry 
OB  their  rcgisten.  With  regard  to  Uajor  Cardew'c  remark*,  it  waa  quite 
a  dUerent  matter  to  liaTO  an  occasional  aoddental  interruption  of  a  photo- 
graphic register  which  was  coo^tastly  at  wurk,  mlbw  than  to  ha^oonatant 
interruptioua  or  (U^'.ji  biiiicci  tu  iti«  atm/iiLe  ut  [.<ro|»ji'  ^irwautiaBU  An 
uccasiowl  iaterruDtiuii  euuld  ei  liter  be  igaurai  iir  allowed  for. 

Mr.  tMaakU,  aM  ukathar  thwe  was  any  affaet  ataU  notlead  at 
Ka»  naw  froaa  eabUnir  eleetrilMl  VBdartakings. 

Mr.  0I.A7IRRR00K  mid  thnt  he  had  not  accurately  compared  the  curve* 
lately,  bat  «o  far  ash*  l:iiew  tl<rr<i  was  nothing  io  the  curroi  that  they  had 
obtained  at  Kew  «t  tiiwnwicli  within  the  last  few  mnntlts  to  interfere 
with  the  GompariAi IPX  that  ha-i  ixH'n  [ireili'Lisly  tuaJ*  fi  om  tiun  U'  tinip. 

In  reply  to  Mr.  H^Klaiyoe  L'u]uu«l  liABAN  saiil  tlt&t  Urn  Admiralty  did 
not  so  regard  the  liford  linea  to  be  oulj<uIe  o[  Uili  question. 

Sir  COURTENAY  IlOYLF.  then  point«<l  »ut  .<  )>at  wa>  the  formal  pooitioo 
they  woiilrl         t.i  a.I-jpi  if  'hey  .ould  friandh-  <liscu«siua,  get 

iivarpr  a  .-t!t.t_lri;ie:it  ui  t-lie  diilh  uU  i-.  ur^  Lx-fore  ibt^m.  Tlic  formsl  cuuntc 
woul'l  be  fur  the  Itusrd  ui  Traii<!  tu  ask  the  departments  which  luul  repro- 
HMitcd  that  regulatioQii  were  necessary  to  dmft  such  regulations  as  they 
sngKi'idnl.  It  would  pmhably  be  dimcult  fur  thein  tu  do  ho,  because  a 
ntnilirer  toaidrgrre  of  protection  might  be  demanded  in  different  cases. 
Bat  ihafiirBBl  course  would  bn  for  the  Hoard  of  Trade  to  lak  the  depart- 
men  la  concerned  in  draft  their  pfvr«»e»l  rt^'ulntioiia,  »n1  tljcn  t  t  hire 
copies  of  the t  i  thi?  ilifffM-eut  C'.iitniaiiie.t  iiJiil  [Hu  tiqa  ftiiVi-t..<l.  Tiiit 
waa  a  kMicproceta  not  likely  to  lead  to  an  immediata  settlement.  Uul  the 
Bwfdaffeada^BBM  baali%dt»talH  ttattatmaU  tkva«iM  Mtaair,tv 
uaaatTailan  and  eanftiaDea,  pn  Minr  taaaattltBNBt  «l  tha  iMbiti  at  iaiiM- 

Mr.  QT^XEBROOK  said  that  since  the  scheme  propoatd  by  Mr.  Paraliall 
waa  now  willtdiawu  tlie  only  thing  his  department  couUl  ask  for  was  a 
complete  limulatisl  return.  They  bad  no  oth'r  plsn  by  whicli  thnrragh 
prolecliiin  couhl  be  swured. 

I'rof.  KCt'KER  agreed  with  Mr.  GlaKebrooi.  ibal  il  ij>e  matter  v,m  Vj 
he  fought  out  on  the  linea  of  what  would  protect  Kew  thef  ntliet  fall  back 
on  the  ineahited  return.  He  <lid  nut  furgel,  of  course,  that  the  very 
important  su(rg"sti<.ii  l«?eB  tliriiwn  uut,  which  hf  migl<«  nnt  tn  n'tu™-, 
l-'C'  Ause  Ijp  ^^'11*  tfiof?  6^  h  re|ir<:.«Qtslivi-  r.f  diA-rnimciit  dcprtrl:Lietit-, 
had  no  idea  what  they  would  tbiak  »1  the  question  of  CMnpeosatioo  fur 
nafiag  iaatnuamta  away  from  the  obserratary,  but  haiwvni 
tl»  iopeitWMe  at  tiia  propuaal ;  it  wu  a  new  factor. 


Sir  COURTEKAY  COYLE  said  that  Mr.  White,  in  a  moat  cautious, 
teinperata,  and  politic  spirit  hail  suggeated  that  a  possible  way  out  of  the 
diflioulty  wsa  a  cootri'oitl.'n.  hmu  liin  i^Dmpany  tnwardn  the  rmiuvul  'if 
certain  insti-ui:ieiir-j  (n)iii  Kevr.  Av  ih«rr  were  present  rcrnsnntntivrx  uf 
the  imilwaiy  int«r«et,  they  would  no  doubt  let  nim  know  whether  they 
MioaliHl  ttWNiaai  wSOt  UtA  aanartioo. 

Sir  WIULIAX  PRBBCB  «aid  that  while  sympathising  with  hfa  aeleatilla 
friends  he  was  also  very  miuih  mixed  up  with  the  commercial  side  of 
the  question,  and  he  represented  that  day  nther  the  commercial  aide 
thiii  the  iricH'tfif.  There  wruld  l«  110  difficulty  in  traBsfen-ing  the 
ti>ai;uei.K-  ul.rierTiitiuii'i,  wliii.li  wen'  lb«  ruo'.  uf  il'.  the  trimbl;',  to  >:tother 
S|KJl.  TlMin:  wuie  i«ian<la  about  lists  cuiul  wiUnu  easy  reach  Ijondou 
where  such  electric  and  ata|a«tie  diaturlianeas  oould  nai«r  be  experienoed. 

Mr.  TROTTRK  a^d  that  lie  should  have  Uked  Mr.  PWahall  to  lure 
given '.5 I'M  ir.i  n^  ii  forrostinn  with  n'|,-iird  to  the  experiraents  conducted 
within  the  i*"!  fr«-  At\  -,  llr  undrrnlor.ii  him  to  say,  tliat  ainoe  the  West 
Loudou  line  oomiuoDoed,  the  rails  of  his  company,  by  their  better  con- 
ductirity,  picked  up  atroog  euircnts  presumably  gmmtsd  by  their  nngh- 
bours.  If  that  was  so,  it  entirely  altered  the  qneittonof  a  possible  doublo 
return  and  double  (rolleya.  It  might  complicate  any  |ioasible  regulations 
such  as  th'Me  suggealed  by  Mr.  OluebitMtk. 

Mr.  rAKi^HAlj.  smwemd  Uial  tha  expeilmeots  had  been  eooducted 
uithin  thi:  :ii.<t.  fortnight,  ivnd  UtafafMBadMAtthatthqrladanariiMiai 
llncttuiUon  of  .aths  of  a  volu 

Sir  BBKIAMIX  BAKER  arid  tbt  it  twmU  to  lin  that  tiMta  tma 
three  intanata  nmoaniad  in  that  matter,  and  aa  bt  the^  had  oaly  bean 
tliscuaunk;  two  of  them.  They  tiad  been  discnsring  tiie  interests  of  tha 
Tramway  Company  from  a  commercial  p<jint  of  view,  and  alto  the  case  of 
i!tf  ..b«*rvat<)ri«?i  *t  Kew  sn  !  nreontvifh.  hut  they  itju*t  dm',  frrjjet  the 
itit.<-rf..trt  uf  tl;'-  atvcu  luilliuu.i  ■.'(  i^juji'.e  wliu  werejualuuu"  '.a;^tiijg  the 
!tw<e:t<  id  elujtrie  tractum,  And  he  lAiicied  Uiat  11  Ihi:  poiuU  uhl^h 
I'rof.  Kiitker  liruaght  forward  about  these  particular  initruutenti  at  Kew 
were  put  iiefgiv  the  quarter  of  a  million  of  people  who  travelled  on 
Moiutiiy  DV'-r  the  Wwt  r.-ir.d(in  Kivriway  '.hey  would  [invr  ronmiitTol  tJiuse 
iijB'.ruinrhtJ4  an  inhi^iiiomt  mat  [rr  a«  cuinit^T'crl  with  clf>ctric  uiv-lcrt-ikin^ 
|Hx>viding  the  general  pubjic  with  an  essential  sarvioe.  it  wu  caiy  to 
imagine  what  the  population  of  the  uietropalia  would  say  if  they  tuld 
that  it  was  a  quealioo  of  tramwaya  or  no  tramways,  and  that  thsy  toi^fat 
have  to  oc£u  1  <y  1  ^  li- ;  urn  Lo  travel  in  an  omuibua  a  distance  which  could  bo 
ntvered  withiu  20iinri.  hy  electric  trtotioii. 

The  ASTltOXOMKH  ROVAL  remarked  that  il  w&i  not  the  Liirid<wi 
rlci-lriL-  nulvayjt,  hut  thp  «ui>ur';!an  lines  which  cnme  iiiin  tin?  iumjediittc 
naighbonrhood  of  the  obeervatories  Ibat  they  wanted,  in  some  respect,  to 
i  M>  the  Grasnwicb  Observattir  IMhl  »  ahnibr 
thairainys.  Strong  public  jnaaMua had  aaiBlifonght 
io  bear  upon  the  Qovamment  to  allow  a  railway  lo  be  carried  under 
Greenwich  ['ark  by  a  tunnel.  This  was  suooeasfully  rwsiated,  and  the  result 
waa  that  thi<  Uu>?  was  Luimad  through  Itlackheath  on  the  other  side,  so  as 
not  to  till  I  -J  >  v.. lb  iha  observatory,  and  ultimately  the  Urrenwicb 
Exteiuiun  hue  was  cLurried  <>ul  at  auch  a  distance  that  it  did  nut  seriotuly 
atbct  tbair  abaaniaUooa.  Similar  oouaideration  bad  had  tBhaalanmaai 
other  oeeariena  at  the  totiaoce  of  tlie  OovenimenI,  aa  aa  to  avoid  tlia 
danger  of  interfemire  with  the  u  ;>rk  uf  thft  <)1>a,'rvatory. 

.Sir  CUlHTt-;N  A  V  I;l)V[,I::  Cm  Mr  U  Kilt-  !<;;;  in  »[i]:rc;tinl»lely,  even 
iu  the  roundest  lixurcu,  aud  witiwut  l-siug  at  ail  bound  to  bis  entimate, 
n  liat  would  )je  roughly  the  cost  of  having  s  perfectly  invalatod  retwn  ! 

Mr.  WHITE  :  It  ia  impossible  to  aay  definitely,  but  I  am  tnld  appmxi- 
mately  the  sort  of  figure  would  probably  be  about  £150,000,  upon  the 
itenu  which  appear  for  £80,000  under  the  Board  of  Trade  regulationai 

Sir  COrrtTI'KAY  Ii'  tTI.K  df«red  to  briug  h^  k  the  meeting  to  the 
main  que<ti>i:i.  The  liimd  if  Ti  u  h]  wu  usknl  by  tl^ci  Scientific  dopart- 
mtnts  to  iin|nA<<T  I  (irtain  regulations  with  n^erecioe  u  electric  traction.  Ua 
had  aadeavsunti)  to  tha  MMMt  ol  his  ability  t»  get  some  aort  of  ana. 
mrot,  but  at  present  tlltia  mtp  not  any  agreed  |>r<>poKala  acoetitaina  to 
both  %id«s.  Would  the  re-appointment  uf  the  oimriLit-.rn  t*^nd  lu  f^'llitate 
ur  to  make  p(Mi,ible  any  agrcemt^nt  sa  10  wluit  tlic  rcguUimnii  diuuhl  be  ' 
If  not,  then  the  P'i\rd  of  Tr&do  rnu't  take  thi-ir  owti  Hae  and  decide  on 
"uiiic  regulatioiiii.  He  vo/i  p^ticulai 'y  .vLii<iii >  ti<  .'>vr>id  that,  because  it 
was  most  dealrabk  tbut  ihsy  sli^uld  arrive  nt  something  accefitable  to 
both  tides.  It  wouki  be  his  diatioct  iatj,  after  what  had  bean  aaid,  la 
brmg  bcforr  tlie  Rtate  deportoienu  eaaeamad  tha  aoggaatioD  which 
Mr.  White  had  made  eaHier  ui  th*-  atl<"mKiB,  that  a  poam1.l»  way  out  of  tha 
dilGculty  luight  b<^  tlie  rci  iml  ui  tli-  nj;ij:n-ii:-  wurk  uf  thu  Govemmeot 
to  Mjiue  more  suitable  site.  MeantiaK,  pruding  the  decision  of  that 
<|ueslioD,  was  there  anythini;  titey  could  do  t<>  facilitate  a  ponibie  afraa. 
iiieut '  \>  ouM  it  be  possible  by  inviting  the  co  operation  of  sume 
geiilleman  of  high  acientiilc  atlaiumenU,  auch  as  Lord  Kelvin,  to  give  tbeu% 
tlio  advantage  o?  hit  aaaistaooe. 

I.intit.  ('f)l.  ItABAX  nttld  that  at  tlie  Admiralty  they  felt  tkit  the  actual 
'(nMii:-.n  Iu  Ijc  «Ritlr.l  in  this  particular  ch-te  was  only  a  -ul.iJI  part  uf  wtul 
^jfat  ultiinatnly  be  involved,  IswiMwa  what  was  settled  luare  must  iutlt^aoe 


  It  would  fa*  nihar  inpacliM  if  tbajr  aanU  get  to  know 

wiiataa  tnaalated  system  waold  aaat;  If  Oaravaa  anch  a  thing  ao 
insulated  return,  that  would  affect  the  qu(«Uon  materially.  Hn  Ixdirved 
auch  a  thing  as  an  intulateil  system  had  been  used  in  vari  u,  t mna. 
f!  v*tTin;ciit  r»."|uin!iiif nt*  sr.il  thu  iir*i»r«'-,'<  r-f  thi>  St»t«  h»d  to  be  taken 
inl  :'uunt  in  ulhtr  ciso,  lu  in  the  CAai*  ■>[  n.ui^iiriiir-  ;  railway  cnmpsnies 
l„ul  had  lo  be  put  under  ouiuUlei^iibk  restrictions  wilU  rvgard  lo  appnuich- 
ing  witilia  a  carlaia  diatanuo  of  magai^iiaat  and  yet  railways  won  atill 
being  made.  It  ahoaild  not  be  forgiittan  that,  so  for  «s  the  observatories 
und  their  sitc^wTT"  i-nn<'m5i5d,  the  Onvemtiienl  authurities  were  thepi-«tp!e 
in  r'OssMmuii,  wbuKfcl  a  ri,;hl  to  j.ul  furwiinl  thi-irrfttaonabletequireiucnt'. 
Tiue  three  points  tu  iie  coosidared  were  ;  is  there  such  a  ihiog  as  perfect 
inatilatioo  >  What  would  be  the  difference  in  the  cost  of  pruvldujf  ft  t  aad 
lia*  it  beta  eaa^lofad  elsewhare  with  soccasa  under  simihtr  oOoditioBat 
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Nr.  CLtSntV  BMlXflOM :  I  IxsHvtc  th«ra  in  nn  M«b  tMof  »*  » 
pwlactljr  iMolatad  ntain  in  any  tr»m«ray  in  thia  country. 

Prof.  AVRTOIf  :  There  i«  no  um  iplitling  h«r»,  hut  yau  know  w1«t  w» 
mnat  by  ui  inauUted  return.  How  couM  tlie  iDt«T«et«  o(  thoav  f^nncrmod 
be  «icTifice«l  if  we  f-  r  )i.«t;.n.:»?.  'U.  h  •  sj»t»m  u  M^jor  Cartlra  wjH 
.Sir  I'ri-.jLe  li.V'j  iiriMnlly  -.i;  {I'.ieJ  uQ  the  Mctiapoliln  BBilir*y 

bctwevn  tju-l  * CJuwE.  iwJ  Uigb-Mreet,  Krosington. 

Mr.  TROTTKR  uiJ  tlvat  tlM|f  •Bkaaw  vb«  lydem  wliLh  Sir  WillUm 
IYmo*  an<l  M«}or  Canlew  bib]  oirM  mit  on  th«  Metropolitan  lt%ilwty. 
In  tim  I'ctitra!  T  timlon  lli»r«  wu  pracUckl  ioMiUtioa,  uid  tti«  ('"Uiity 
Council  ;  r  'i-mt^i  in  Oit  .r  t  •  !riv*  iNniilttIt  liiiM  un  the  Hr»eU  for  tlie 
r«tum.  Thftt  ina«i  nuilkble  in  tlie  imijier  jiUce,  but  it  moti  be  reoig- 
niMd  that  wlten  thqr  lauM  to  dwiKng  with  an  eiteuh*  ■uburl'Ui  area  the 
puttiDg;  rif  oonHuit  )in«*  orer  «o  many  mile*  wmild  (nv»]*f>  a  UrK<!  exjienae. 
There  wjm  another  ByMtem  which  he  might  rail  thr  t'^iiu:iniiati  Hyi<tein, 
where  they  barl  two  overheail  wim,  \mt  he  wjut  uAA  thr  nuiuljer  of 
aocideotii  which  he]  [■■■i.fvl  t,i  ;».  vj^t  t  i"!i<«-  •rri  i;»  1i  h»<l  to  be  »in>i«o 
by  the  engineer*  tJt.il  ■-ht?  '  ;ii>  iiK-n'i  sLrin  t^h*  m  i  r.k n  mblr.  When  he 
wu  in  SvitwrUnil  Usi  yur  U«  .iiw  tl»*  ejntem  at  work  with  two  tri'lUy 
wb«i;  bat  there  might  he  a  diffiealty  in  Itte  can  of  janctintis  an'l 
lumouLn. 

Prof.  AYKTfJN" :  So  dn  i' t  ;•  Tr  ittrr  f.  a  r«a.i»r  -I  Tf.r  KU,ir,r;.„, 
lie  wtU  have  eeen  refer?n:"- t  i  a  "vtti  ii.  i-cntetl  by  M»j"r  Carilrw  for 
uTerooming  the  difficultica  in  connection  wilii  the  niagnotic<.b««r»al<»rir».* 

Sir  COUKTENAY  BOYLE.— PI«IM  help  me  «>>  ftr  aa  yoa  tau. 
gentletuen,  with  (he  beet  method  of  lettling  the  {<r;u;tioal  dificuliy  n>tw 
before  ua. 

The  A.STROSOMElt  ROYAI.  Mtd  that  if  the  Cuuniy  <"Ui)cil  ji  .ffe-l 
to  adopt  the  oandiilt  lyatem.  sod  to  trent  Qreeuwich  at  au  url«u  diatrici. 
tfaey  would  reniove  all  dlfll«uUy  no  far  an  Oreenwich  wiu  L-uncvraisl. 

Mr.  MON'TAOrE  SMITH  iiui«««ied  Uwt  tJw  BiMnl  of  Trade  might 
liDMr  ttie  tramwar  to  be  o[«n«d  Gr  aix  mMlll%  Mid  tkat  Um  Counittee 
coold  report  uym  ite  magnelie  eflbct  during  that  tint.  If  tliara  vere  an 
undertaatng  fmoi  the  coittpiiny  to  cvimply  witii  any  rc^juiretueni*  that 
might,  ae  a  rn*ult,  be  ftmnd  necemiary. 

Sir  COl'RTI'IN'AY  BOVl.E,  after  apiin  eiprrMing  hi«  .l.-tcmiin»tiim  to 
bring  before  the  acteritili^  flep(«rtm4*nt4  of  the  StAtr  the  rjurt.ti(>ti  of  the 
|ioaeibility  of  the  remoial  of  the  magn^^tic  work  fn>iii  Kew  aud  Ureenwiih, 
OQco  more  aelted  thuw  prcnent  which  iltemntivo  they  prefoitcd;  Hia  rp- 
apiointmeni  of  the  oumtnittee  to  mnnHler  the  rrgxiUtmni  frMBtd  Ml  aach 
-ide,  or  l^it  'fip  Itnard  of  Trade  «h«al<l  .Irnft  n  j^'Mlatiaiit. 

Prof.  KI'AM'!)V  brliered  tbi-y  wouM  get  throi«gh  tht  nattar  nolt 
quickly  it  the  tSiiard  ol  Trade  framad  the  regulatimw. 

Mr  WHITB  I  W«  tmn  bma  two  jmn  trjiag  tn  Utah  honN^  waA  m 
•Mhmatill.  It]iinktlMli«Hda(Thid«bMl1wttarlah*tlMinl(ir  npb 

Prof.  UrCKER:  I  am  inclined  to  agree  with  tli«t. 

Sir  COURTENAY  BUYLE :  Tlien  the  Board  of  Tra<)o  v.ni  fraiae 
retralation;  snd  vend  them  to  each  tide.  Plr^ee  rememtier  Ihut  I  am  juat 
m  iunyj'-i"  !•  J 'U  V  :o  get  on  with  a  Ktlleiiient  of  tJie  i|Ueation,  luit  oidy 
aa  it  allecu  the  a.oQdijn  I'oited  TraouwHy  Co.,  but  alai>  the  other  <^<>nlpaniF« 
(9  which  tlie  clauM  appliea. 

fr«(-  KEXNEOY,  M  repreHeittinx  tlip  L'^nilon  IVntiity  Council  echnao. 
mid  tliat  the  Couuto  ConneM  quit*  beM  U*  ibeir  MufOeal  Ui«t  IhqraheuUt 
make  an  iiuulated  COWluIt  tftlKm  wMiSd  UM  ITMIt*  of  <>lMDwi'  h 
Ob»OTT»Uiry. 

SirCOlTRTEMAY  BOYI.i:  ^«id  that  ihaOoardof  Tnule  v.mld  fnime 
thanguUrtion*  ae  apeodily  a>  way  be,  and  WMiM  atnd  tbeut  U>  the  iMutii  - 
caacaniad  ID  dM  ewirMi 

flia  iniiniiilin^  Uian  ceneludid. 

Munmsai  wamx.f 

BY  tir.  A.  CBAlOn. 

Thismbject  boa  Wen  UcaU  with  «0afiaBaiid  by  euch  ablo  hanJ^ 
that  tliie  atitbor  t«sU  aoma  difCilvnce  ia  TentoriuK  to  write  a  Paper 
upon  it.  The  brief  rcmarka  which  are  now  c.tleied,  liowcver,  will 
bear  only  upon  two  points  in  connection  with  the  mibjtct,  uad  will 
natwaily  talce  aoiiM  eoloar  froa  tin  puticalvMpact «{ tha  question 

«V]iliflil  In  tin  ciljr  of  OIWB"*'' 

SysTEU  and  ritllSSt-RE  or  SlTl-l.T. 

1'be  fitct  that  M\'eriil  undertukin^  which  liiive  commenced  with 
au  akcrtiAlinK  ainKle-ph&v.'  high-t«n»iuii  supply  kavtr  rec<^nlly  been 
actively  eii^a^  in  cnaiiKitiK  tbeir  central  or  nearer  areas  to  K.w. 
tension  conlinaou'<  curn-nt,  oujiplied  direct  fwm  dynumoB  tixeil  in 
the  eeaerating  station  without  transformation  of  any  kind,  muit 
surriy  hi-  taken  a-t  a  clonr  indication  tliat  lo«--t4;tL'sian  cuntinuuii« 
current  u  found  to  be  more  miitablc  and  luoro  econouiiciU  fur  all 
piuposea,  where  the  diatancc  U  Dot  no  utt^nt  at  tu  make  i'.  too 
«aUy  in  aomt.  TUa  chai^  iun,  of  oauna,  baan  bruni^ht 
afaont  by  tm  allaraUoia  in  the  SotH  of  Tnde  re^nilutiona 
ijBairiiaf  the  lue  of  a  previure  in  consunicrit'  |ir«init<'.s  not 
atWWMllg  230  Volte,  and  cona<-quently  of  a  thr«e-wire  .'^yatoni  with  a 
reMiire  not  exeeedini;  ftoO  volK  acro^i  the  OHten".  '.Mr.  Ad.kn- 
r>kc,  ia  u  yery  able  Papur  read  befi)re  this  Iti.<)titution  in  I/ind  )n  n 
few  ytm  aw  foretold  this  result,  and  showed  that  with  a  Utoat- 

*  8aa  ffl«  MhUrKiaa,  Vol.  XLV.,  pu.  802  aud  £68.— Ed.  E. 
t  Vtftt  nad  at  the  ateaUiu  ti  the  ClMmw  Laeal  Soetioo  ef  Um 
liNlitatiim  at  BartiM  Tp^wiiri,  VewanbarH^  Unl  Kelria  ip  the  ebair. 


ably  telected  poaitim  of  jiOMioitla;  etation  aa  area  meatmrlac 

!>  iiiileK  in  diameter  eevld  b«  eeoaorateallj  ^ealt  with  br  meaiu  at 
Inw-tenainn  cobUbimhu  Current  under  tbi.'ao  ntter<ri|  cotiditieaik 
Eijierience  has  pfoead  tti*  to  U>  and  in  Gla^gnw  the  aupply  ieat 
pre«i'nt  ctrru'd  on  orer  a  railiiis  of  i'^  iuil<>*  each  way  from  the  new 
station  st  Port  Onnilits.  It  dw«  n«t  foUnw,  «t  oouriw,  that  it  will 
always  be  economical  tn  work  in  thii  way,  as  the  load  m.iy  grow  to 
such  an  r\tent  as  to  warmnt  putting  down  other  )7cner.ttin);  stations 
lit  the  luure  distant  |xjints  rattier  thiin  tranimittin;^  iniiiy  ihoiuanls 
r>f  horiH'-jio«i!r  thr<;ii;{li  cal.l«  from  a  peniTatini^clalion  alrcaly  fully 
UiXL-ii  b»  a  driuaiid  of  aome  W,<iO(i  ii.r.  l<>  30,<i'Jij  u.i'.  witliin  a  radioo 
of  miii-h  U-.in  th,%n  2i  milcsi  arouad  iU 

On  the  other  hind,  iIktv  luay  be  caiea  whcm  moU  amoauts  of 
cturent  r«iiuin'  Vi  b.i  tmnemittad  to  csee|»tia(Ml  diateiiifeii,  and  iu 
•ucb  ea»m  AUfiU  .tuxilinry  higti'teasira  iiiUuite,  either  eonttDtuHia  m 
alternating,  W'>iild  !<>-viii  >iuite  juntiGnble.  Tlie  fuct,  however,  tkat 
theee  nay  b>  ni-i  ^'-'lu-y  i.''  n<i  n.noti  whatever  wby  the  whole 
f;eiitfratin;'  pUnt  aliould  be  m«<li>  bif^h  u^nxon  iind  current  trans- 
liirinoil  duwD  even  in  c<:Dtr:il  aro-At  idoee  around  tho  i(eiieratin{; 
station.  The  oliTiona  roinnion-BeDa<>  princi)de  on  which  to  pnxeed 
u  aurelytu  uae  simple  low-tetii^ion  direct  aupplyat  an  high  a  prepare 
lu  poMibIc,  and  when  this  laiU  to  mtict  the  caM'  to  aupplement  with 
hiffh-tcnsion  transtm«»ion  for  the  rrmaiiuler. 

A  wi-ll-known  con.^ulting  engi«c«r,  in  a  <li»<ii*(ion  on  tliis  sabject 
lome  three  or  four  years  ago,  went  .•»<>  far  as  to  admit  tbut  tliis  w*» 
the  right  line  to  go  upon,  but  .-Aitl  that  Ue  iuuod  tbe  public  wanted 
an  alt«mating>eiin«at  mntiljr  and  aot«ooatiB«eiii«M^  iBdimwB* 
sci|uenee  leenmeawiHad  unt  low-tenaien  dteniaton  lie  wad  for 
direct  stipply  to  the  hOBM  txttn  and  that  atcp-up  transfonnen  be 
used  in  conoection  with  tllieeaiDe  sujiply  for  rea<.-hiii^  tho  outlying 
•lislrict*,  thua  avoiditi);;  the  neccsiity  for  any  kind  of  scpirAtv 
Kenemting  plant  for  thia  purpoai.v  The  idc.t  wa«  itiijiiiioin,  but  the 
author  ia  not  .iwarc  that  any  u«e  has  lK'..'n  iiii  b;  of  it,  ii<«»ibly 
liecau'e  it  ha.H  been  found  that  tho  public  di>  not,  after  all,  want 
alteriiatinf;  curn.>nl.  Kor  supplying  in  )ti:)r*  i>r  arc  li^htin^  who 
would  prcit/r  •iQ>;l>-'-pbji>L>  alternating  current  In  continuous  <  And 
(or  incandescent  liKhtin^,  what  is  U)  be  gaiiii'd  by  uitug  aUeraatiitg 
cnnent}  It  may  aeem  to  be  warting  yoiutinie  to  eak  tlwieoneitiiOBa 
or  to  put  theee  arfntmenta  before  yon,  bnt  no  Icaa  a  genma  tlutt 
1ft.  Fermiiti  only  recently  pubUdy  atited  hia  Dpimon  tlMt  linete- 
pluie  ulu-rnatiiu;  current  wonld  yet  eoBW  to  b»  the  tuiiMnally 
aec«ptud  system  of  supply. 

There  are,  nf  i  iiur*e,  th<i»e  who  say  thut  lwo-pha»o  or  three-phaM 
»U»TT>>it»ng  current  of  low  iieri.xlicily  will  shortly  supcrsi'de  every- 
iliiii^  cIh.^,  but  in  their  cjw  the  public  arw  not  fouud  I'l  want  alttr- 
naling  current  bnt  r  .iitinnons,  an<i  thia  is  niatia'j^d  bv  isieiitu  of 
rotary  con%'erter-_  Tii'  >  liii  -;- of  this  .system  is 'u i  i:.  t.i 
the  gencrutin^  slaUuii  ^which  for  some  riiia»oii,  novel  yet  .taci^-lactonlj 
explained,  is  bound  to  contain  the  whole  generating  plant  of  anyone 
undertaking  or  morv  if  poaaiUe)  to  b«  aituated  at  a  coosiderabla 
di»tan<  V  from  tbt  Men  of  evpplTt  when  Inad  ia  efaaap  and  eatl 
r«a  lily  obutnahla  In  a  place  ulce  LtnidoB,  where  the  isaet  of  land 
within  the  lighting  area  u  practically  prohibitive,  where  milw.iy 
nccomi«*latiHi>  i-  imjvwi.il.Ir'  and  the  erudition*  and  rclrictioii-' 
arUiing  thMugU  the  intere>(ji  ^f  »iirnjunflin>;  p^>pril•tor^^  moat 
ouei-ous.  there  is  nr.  <loubt  .snuie  ivison  for  a  li)|iting  smU  a  «y*t«ni  ; 
hvA  'i  i',  somowbat  icroarkabli'  that  in  the  ojtse  id  the  (jlo-sgow 
■i-iiii  y  [  ;  11(1,,  m  mIucU  '.bis  sy-tem  is  Uoii;,;  introduced, 
there  was  much  anxiety  to  get  a  site,  not  as  near  the  coal  pita  M 
powible,  but  as  near  the  centre  of  tha  city  a£  might  )>e.  The  eit* 
ultitoately  puicha'ud  i<  ab<jut  the  some  duituncti  radially  frjei  the 
centre  of  Uie  city  a»  the  Port  Dondoa  electricity  oipoly  wa(k%  and 
figure*  were  giren  U>  show  both  the  extra  capital  which  weold  ho 
involvcl  in  going  further  atieM  and  the  annual  extra  ojtt  Ibruligh 
l<j«  in  di»tril*utii<D. 

Again,  it  i«  argued  that  the  weak  spot  in  a  continuous-current 
«v-t«in  is  the  commutator  of  thi-  dynaiii",  but  experience  bo*  proved 
(Iiat  this  is  an  abeoliitcly  erroneous  idea.  Nothing  could  be  more 
satisfactory  than  the  running  of  the  bnisli«.s  and  commutators  of 
u)o»t  of  the  dyiiaiaoH  tis  now  ounatructed,  and,  in  kcl,  two  and  ihtee* 
pbaae  alternating  syetaniB  fely  entirely  npoQ  eoniuiitaton  ia  IIm 
rotary  converter. 

Tho  cnueliuiogu  to  which  theie  eoneideniliains  Hcni  to  point  an  ; 
(1)  That  then  ie  no  mora  Moaemioil  or  ubufaetoiyni^lMW  of  anally 
than  kiw-ten<ioii  continuous  cnrrenl^  gcnanled  upon  a  eite  or  aitai 
within  th>.'  area  of  :<iipply  if  p'<is«ible,  and  npphnnented  hr  a  small 
amount  of  litgh-tension  plant  if  nei  '  s-mtry  in  orler  to  supply  remote 
corucrs  of  the  area  whicli  l>e  In  yond  the  roa.b '>f  |i>w-t'.'n>iion 
supply.  (2)  That  if  it  be  imiMK^ii.te  to  iind  <ite«  wilbin  the  iireii  at 
any  reasonable  prue  ami  wiih  riilw.iv  ni  coiiiiivxt.itiou  mi  l  freetlom 
l^<m  niicmus  reatriotions  due  to  aui'Mini  iiiig  ]ir'<pneti>r\  then  a 
high-tension  generating  station  or  statioiiH  without  the  area  will  be 
the  ne.\i  ImpI  arrouKcmeiit,  tliouKb  the  cost  of  supply  will  be  increoaed 
to  some  extent.  And  it  therefore  follow*  that  in  eider  to  onaiin 
supply  at  the  iMiinrau  economy  in  yean  to  cone^  ritei  ehoidd 
be  ntaiaad  ia  iualabi*  potttioua  within,  ev  a»  elow  aa  poedhk  to 
the  am  of  wipply,  and  vjtli  pmpar  iraUwny  aoeomnwi^on  mi 
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frucdum  fruni  !uun;HTiIl^'  r.>trictiini^  «TCB  it  MinM  MWliliM  in  the 

iiitL-rvul  uiilil  llitv  tire  miuicod. 

A-.  r> 'x'unl'i  tK«  ex4Ct  prcMare  of  inpply  to  eon«nniers,  it  U  obviou* 
that  tlic  kiigher  Hu  pnwan  tbc  mon  tcononucal  will  b«  the  diatri- 
1ntim,MdHmutalntofi]Mrthi*  «km  Ughtinf  md  tnunways 
an  iim»^  fium  ttemegciMnrtiiigflatHniHnniadTaiiUge  to 
han  UM  pKMOre  for  both  purpmes  alike.  The  presoure  allowed 
Vjr  HIm  Boaid  of  Tr«de  for  tmmn-ay  rapply  m  BOO  volta,  and  the 
dyuamca  are  iMoalljr  con»truct«d  to  run  from  500  volts  to 
C/iO  volui  for  that  purpose.  Thette  aame  dTnamos  will  therefore 
he  most  niitable,  if  they  are  to  b«>  u<i<><<l  alteroatively  on  liiihtiag 
jiiamH,  l\ir  supply  on  a  500-volt  thni-^-wir.!  fyitem,  using  250  volt 
Ismpa  in  coneumers' prfms'cfl.  with  Ij.il.inccrs  or  i»f|rjuli»er«  »o  com- 
pensate for  out-«f-bBl.iiii:i'  iui<i(!lc-wiie  currents.  Thi'y 
up  to  60  rolta  drop  in  ieederB  at  times  of  heavv  load.  The  liuard  of 
3M«  iMvIalfaaa  ior  ligkiting  pUas  llw  linut  for  law-tauion  mpfilx 
at  SSOvcim, Imt  althoi^  tha  citv  al  GIiHgiiw  baa  aam^jSOOtan- 
suiaeri  with  a  mazimam  load  of  abant  3,0(l0kw.  almiJy  anmllal 
at  thia  prcaauru,  and  the  niuoicipalltiM  of  Guvan  and  Ureenodr  nam 
alao  cunaiderable  uumbcrc  of  cossamert  tupplied  at  the  Mnie  pTH- 
sure  with  romplcte  Mti»factioD,  the  Board  of  Trade  arc  <leclining  to 
xiancti^>ri  inrr*"  thftn  2 JO  volts  iti-clarfl-l  Yiri*.!!s:tr»'  v.:  the  Lonflon 
distrii  t,  -Hill  el>«u)ieTi-.  Thv  :u^;ti>[n-Mt  .i|)jH^ir.i  tu  bn  tliat  the 
S'lO-vnlt  hnut  la  nue  li'vond  wliicii  Oak  ym-.'is'.m;  miuc  on  no  asoo'tnt 
g'),  ami  tliat  cuni^nuoiitly  it  ainunt.  !>«  ,i  divljiifil  pre.-furf  with  the 
niArgm  of  variiition  all'/wcil  in  anothiT  yiart  of  tbvir  rejjuLi'.i'jni. 

Whatcvei  imy  i>t  t!ii--  ntt  ral  i.\)ristiii' lion  to  be  put  »j|r;ii  the 
words  from  a  Icsal  point  of  xiew,  «urely  it  it  unr«a«onab!e  and 
iDConaiatent  to  t«S«  tbi«  line.  The  Board  of  Tradi^  is  appointed  to 
look  after  the  interests  of  the  pnblic,  but  in  what  wa^  do  the  public 
•uSsr  throti^h  being  supplieil  at  SAO  volt«  T  The  thiog  ia  done  and 
iaaa  admiiti'd  sncceso.  It  bos  >>«en  in  operation  in  (ilaigvwfbr  ahont 
18  months,  and  no  trouble  of  any  kiod  IMM  arisen  in  connection  with 
it.  There  can,  therefore,  to  no  wiMiiU6e  or  practical  reason  why  it 
sIinnM  not  li'i'  lilluweil,  T!ie  proposal  to  estnWish  2iO  volta  menna 
yut  iinolhiT  voltage  to  worry  m.inufai'turors  .mil  conlractijr?,  inJ 
tUruuK':  thtni  the  fmlihc.  If  ih-j  liuard  of  Trade  haU  taken  the  line 
01  (.vtal  li^hiti^,'  a  HtandnrJ  v  .'tage  for  the  beneBt  of  ei'orybody  con- 
cerned tliun!  would  have  been  some  clear  object  in  it,  but  tha  result 
of  this  decinon  wUl  be  to  make  at  least  fire  dttlittant  aUndard 
volUgeA— via.,  300,  320,  230,  240,  and  SdO  volta— in  oaa  in  fatioua 
placaa  ia  tlic  kingdom. 

On  the  other  baud,  to  agree  npon  SiO  vaHa  at  ttia  nuaimam 
dadaitd  pressure  in  oonsumcia'  premises  woaild  bam  Inded  to  settle 
bU  Mwvork  down  to  this  ataodard,  and  would  ham  tToidcd  the 
addition  of  anotbsr  vdIukc  in  iln-  already  too  numeroRs  i>tandnrds 
in  use.  At  a  tim>-  likr  the  juvwiit,  when  standardisation  is  so  much 
talked  about,  eUi  l I i'-il  ■■i;^'iKL-L-ri<  will  (?n  well  to  cfive  thii  msittor 
special  att<>ntii)n,  if  iii.-ri.->viry  npfrnurli  tin.-  I'.miikI  nfTradi'  in  n 
body  with  a  view  to  i^ctliuK  2^0  volts  tsaucUoued.  It  i>  hmd,  bow- 
ever,  to  etc  wlial  necessity  there  ran  really  1«  for  taking'  so  much 
trouble  about  so  small  a  matter,  a*  «U  that  ia  ruauired  is  for  the 
Bgaid  ai  Tnde  to  agm  to  tbat  mdiag  ti  OaMO  1  «».«lw  "  B«B|ik- 


tu  SeewinH  Uie  Safely  of  Oe  PnbHe"  wUeh  abiU  alknr 

S50  volts  t?  be  a  declared  pre«sure,  subject  to  the  variation  of  t  per 
cent,  from  tbat  pressure,  as  laid  down  in  Clause  7  of  the  "  Reptlationa 
fotEncariuf;  a  rmper  and  Hutlicient  Supply  of  Electrical  ^ergy. ' 

Probably  the  real  reason  why  electrical  engineers  have  not  taken 
any  dwi^ivc  action  about  this  matter  is  that  all  tire  oMvr  tnJtr- 
takiii^-  ;in!  iilready  committed  to  lome  other  . Mlt  ii^i-,  un  1  will 
naturally  not  feei  called  upon  to  press  for  ;"0  voltt  when  !li<  y  tin  in 
selves  uie  iJOor  230,  and  would  not  fimi  it  u  nrth  while  to  ix  ljanp- 
to  iCiO.  This,  however,  is  tbortrri^bie^i  julicy,  and  it  («em»  lu  iiave 
remlted  in  tbc  meautinie  in  tbi'  !ii-in  1  irdisation  not  of  any  of  the 
existing  voltagea,  but  of  anollicr  cue,  viz.,  240,  for  all  new  work.  In 
Um  caioot  OtefBV,  Uw  a«ihar«C  tiiia  Bifer  ma  fkotd  witk  tke 
yaoUani  of  wmmatg  an  oiatiag  M^wlt  tbTe&'trii«  Qataa  krto 
one  al  a  higher  pressure,  and  tha  nnaition  inime<liatal7  anat  aa 
10  wbalber  it  would  be  right  to  DO  eontented  witb  a  MO-Tolt 
*yrtctn,_URing  200-volt  lamps  in  consumers'  premiace,  or  to  adopt  any 
higher  voltage.  %Vhile  making  an  alteration,  it  was  clear  that  if  any 
dcpartnri*  yrvp-  mi'lp  fmm  thr>  'imple  niultiple  of  the  existing'  plrs'i^ 
of  thiiv^,  aiMili  iiiiil  1  'jnipiiL'.iti  '(iH  W'.ulJ  ,>risoin  coiHUmcr**  pn un-.  i. 
The  next  >  onsiilerati.jn  wa--;  wliielitsr  thu  adviin{a'«e  to  lie  gaui'-'l  wan 
worth  the  c  nij'licalion  and  the  cost  theri."  f,  an  1  it  tli.  n  lico^nio 
neceasary,  in  order  to  ascertain  what  the  advonuge  would  be,  to 
aettia  upon  aoBM  dafinita  preinue  aa  a  basia  for  eakulatioiL  Qmit- 
iag  tbat  8S0  volta  could  bo  used,  it  meant  tba  dilfaniiee  betwaaii  a 
40(^Tiolt  aud  MX)-volt  supply,  ls.,  an  increaw  of  25  per  cenL 
an  the  voltage.  The  value  of  thiii  iiicreafc  need  nut  be  enlarged 
npon  in  a  l'tit>er  addrfsid  to  electrical  engineers.  Tbc  a>lvnntag<.'« 
to  be  gained  in  the  way  of  the  Mvioit  of  cojipcr  in  the  maiiut  ami 
cose  of  regulation  .tf  v,i!f!»p»!  ovpr  fdtiJiidorabIc  di»taace«  »eeined  so 
great  aa  to  mtktt  it  widl  wortli  whili  ij  i.^ke  tho  st<:p. 

Glasgow  alwavM  wwbeif  l^e  in  iIil-  fruut  lin»»,  niid  it  «rt:«iii1y 
would  not  have  been  .vj  had  .:  ^i-tllrd  rii.-w  n  ■-rinli  iiti-il  i  in  n  ti>:_i  v  i[i 
Ihxec-wirc  system  at  the  point  when  it  wa«  iturting  to  lay  a  distribu- 


tion .nyntein,  di  Bi;,'io:d  rapidly  to  extend  over  an  area  of  some  28  »iiuans 
inile«  There  i-  ti  i  doiilil  whatever  in  the  author's  mind  that  this 
al'-fraiioa  t  i-'^i  vi,)Il4  wa.t  the  right  step  to  take,  .ind  if  the  Board  of 
Trade  do  not  think  so  now,  there  cannot  be  the  sligbe«t  doubt  but 
that  they  win  oaoM  to  that  opivimalioitly.  It  in,  howerer,  mwh  to 
be  regrettad  that  in  tba  naantima  other  hawmderterknga  ahoaU  be 
started  in  various  places  .it  240  volta  instead  of  260  volts. 

There  an  be  no  cause  for  alarm  or  for  the  statement  that  it  is  a 
atretcbing  of  the  regulations  which  will  never  end,  for  it  uiiiat  be 
quite  clear  to  any  one  tbat  250  volts  is  the  absolute  limit  nf  lerlared 
pretsurc  at  custotnfrs'  tcrininn.1?  fiipart  nlto^thiT  from  miilivt!  power 
(Upplius  which  .are  ^ranted  al  5iXi  volt?  by  iLf  fpi-cial  pormi.^si.m  of 
the  Board  of  Trjuic),  and  no  nun  cuuld  pot-  iS  ly  >;o  Vi  youd  this  figure 
u  itliout  deliberately  defying  the  rcgiuali'>u'(.  The  uulhur  holds,  of 
course,  that  the  r^nlolioiu  a»  they  now  stand  un.'  ifuclljr  capable 
uf  Wing  read  eo  aa  to  allow  this  250  volta  m  a  declared  pressure,  and 


ho  doabU  very  nodi  wbethar  any  judg^  after  hearing  arfiumcnti^ 
'  de  that  the  real  ■»*"''rit  ai  tho  rulet  ia  tbat  230  mlta 
The  word«  of  tho  two  cunaat  vgm  whkh  tha  whola 


I  apfwwil  ef  tho 


would  aot  decide  that  the  real 
maybeasi^l 

argumentadapaudaaro  aa  follows  :— 

A.  —  Prtmu/tufSupflt  to  Coimvtfrt. 

1.  "I'he  preMOfaofaaayplf  detttandtoBBr 
250  vol  t«  at  any  fair  at  tur  wlnili  aaaa|it  wiHitta 

Hmrd  nf  Truth." 

It.  -  Wiri  ili'm  of  PrtUMTt  at  Coniunurs'  Tirmimut. 
"  The  ruriatiuB  of  praesure  ai  any  eoaauiiMr'a  termlnaU  slull  not  utuler 
any  eMditiMMaC  thaamlj't  wbUb  tha  aaawmwr  ii  eatttM  to  laoaltak 
exoeeJ  4  par  aiBl.  ftwa  tha  iialiwd  aainiat  pranf  a." 

FaratiaaaafNatdealwM  audoof  tho  aisuHiUi  thatMO-tralt 
ineandiaoaat  lampa  aoidd  not  be  made  aatn&etorily.  Before  daoidlng 
upon  the  matter,  therefore,  the  leatling  lamp  manufactnren  were 
coaanlted,  and  they  all  stated  that  there  would  be  no  difficulty,  and 
that  they  woubl  lie  very  pleased  to  take  order*  for  sriih  lanij.?.  Fiir 
the  mo»t  part  they  have  been  aa  good  as  their  word,  and  alli.ough 
snms  makere  have  not  been  quite  succen'fnl  in  yet,  they  will  no 
doub;  .shortly  be  able  to  fall  into  line  with  their  i  ompetitors.  Lunpa 
of  pven  Vi  c.p,  or  (1  e  p.  have  been  in  usti  in  Gla^>w  for  over 
15  ni..rithB  pa<t  a:  '2M  v.  iu  withottt  JUlitia.  Tl» aBauBciaa  of  tha 
gQt>d  lamps  now  in  ute  are  : — 

Sep.  and  6  e;p.  5  watts  par  eaodiak 
8  cp.  4  iBtto 

16»Bi,  4  diuo 

3eep.  34  ditto 

Wapi  3|  ditto 

Tbeia  leama  to  be  but  little  in  the  old  idea  that  thin  Hbaenta 

could  not  be  made  to  last  The  leadinj^  manufaeturen  seem  to  have 
so  far  connuered  their  original  diffienltiea  in  this  respect  that  even 

2"i0  vfj!t-  doi-ri  not  seem  to  be  the  limit  to  which  they  can  go.  Indeed 
iL  d'Oibtlul  whether  in   attempting  higher  p.reatiirt*  the 

]iroii:iiity  of  the  terminals  in  the  present  design  of  lamp  would  not 
i:a'.?ti  t^TOitcr  trouble  than  the  tlnnni^  of  tlio  Idanieiits,  Up  tO 
260  volu,  however,  no  trouble  tiii^  occurred  lu  tkis  rt:«pect. 

There  is  another  poeaibility  to  be  borne  in  mind  in  connection 
with  this  matter,  and  tbat  ia  the  introduction  in  the  near  future  of  the 
Nemst  incaadeaeent  lampk  The  construction  of  the  flUmont  in  thia 
lamp  londf  itialf  moat  rtadily  to  tho  use  of  250  volu  or  even 
500  volte.  Tha  poalblilitits  which  lie  before  us  with  the  Kemat 
incandescent  lanpi  gMsg  the  nuocseary  light  with  about  half  the 
amuatit  of  energy  eonsnmed  in  the  present  form  of  lamp,  combined 
wiili  'h-j  inlvatii  i^ia  of  the  250-volt  supply,are  great, 

.\  word  may  not  t:«  o'lt  of  plncp  nn  the  vpt»I  qiie-ition  of  inter- 
feritit:  Willi  i-v i  <r iii^  arraii^cnii'nt.i  :i!  foni-'  ci luniuiuT-'  piri:mi-n-.i,  .niioli 
m  tnu  urdiiui.r>  uiifu  iypc  aic  latupi  lu  Miitiii  on  100  voila,  tpeciat 
small  moton  for  dentists'  use,  low-voltage  heaters  and  cauteries  and 
iuch-like  coinpUc«tiuns.   Ooe  I'cei^aently  laecta  the  aignment  that 

flot  for  the  lieneltl  of  fh«  aomanmer.  TU*  Bi|{tuMitt  la,  «f  tatsm. 


used  by  thoio  w!io  ihiuk  that  they  will  etilfer  by  the  cIlBMe^  bUt 
they  ait?  a  .a  rv  tinall  minority,  and  <lu  io>t  n.  iliac  that  thomijeel 
the  change  is  the  cheapening  of  tho  supply  all  round. 


It  ia  absurd  to  talk  about  "  the  benefit  of  the  Cor|Hiration,"  AYho 


an>  th"  Corporation  but  tlvi'  ruprcscntalivcs  of  the  people,  and  whose 

■     "  at  the 

t  I    \  L  that  form  of 


tho  undertaking  b  it  tho  pc  jple's  f  The  object  of  t  he  Corporation 
of  i'lpply  which  it  most  cconomifal,  and  coniic- 
■pi.ntly  iiiL-t  .loi.VLiiicnt,  for  the  majority.  Ek-oiric  li.dit  h  i-  bc._tt 
in  llic  lunL  l.'j  luuch  the  etcluiive  light  of  the  rich  uian,  who  can 
woU  ulord  to  pay  a  high  pciee  and  to  indnlga  in  ataiy  kind 
of  low-Toltoge  couipUeatioa  which  eiilta  hii  own  apoeial  (kneyer 
convenience  ;  but  to  maintain  low  voltage  to  ifuit  tfu'«e  c<:>nsum('r« 
luvauitto  keeu  up  tbc  price  and  to  prevent  the  great  Uriiiih  pulilic 
from  ii.-»ing  electric  liglit  at  all.  The  beiielit  of  the  majority,  while 
at  the  same  time  dealing  juntly  with  existing  ojruinmer!!  in  making 
thf»  '■hfiBgp,  is  whut  the  Corp.  "irAt ion  atni.ii  at.  There  are  no  divideoda 
r  <  tiiak.'.  .111(1  all  profita  ai<'  u-<  after  providing  for  the  laating 
liuaiKial  ■  .iiu  lneM  r>f  the  nmb  ruiicing,  in  reducing  the  price, 

The  Orp  iritio-i  in;^du  lia.i!  been  content  to  leave  thiii,.;^  k%  they 
were  and  lei  the  price  remain  high,  but  this  would  ba^'c  prevented 
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tktpMrth  aad  mmw)  of  Um  andwialdiw,  ktviag  tlu  wpply  to 
fbo« irlio eodd amtd  to  ftjf"  it^udmoN  tpcw  and  cxcip- 
tional  ciKum»Uttce«  it  h«p|>ened  to  mit.  Molt  PM]^6  "'tot  I'Rbti 
ttud  they  w«Dt  it  in  8,  16,  or  3S  c.p^  kmpi.  TImm,  th«r«f<>i«, 
deii>an<l  the  finl  and  moat  caiefal  conudcrution.  The  tiuMCion  i« 
how  to  topplj  then  at  the  lovest  cost.  IUtIdk  Mttled  that,  the 
other  «>niaro<>rs  m-nnt  he  mtul*  to  arcnnitmxUle  th<»iii'«')'»'p9  to  th« 
allsroJ  L':in:iition  (4'  lhirj,'«.  ami  it  i»  siir]ir«-iri);,  .ifWr  .ill,  liuw  very 
little  ditiiculty  cxpi  rit^nccxl  m  mudifyiUK  exi«tilif(  «pplii>.Qcea  to 
auit  the  new  cdadiliun*. 

Vollmeten!  are  met  with  in  Mveml  boiuet  Mipplied  at  100  voltM. 
Thi»inMlMililgrall«ndla  nit  IMvoU^  b«t  wIq' dwuld  tlia/ 

tUoirad  to  iBtetm  with  vngmmi  Tkty  tw*  it  bait 
aBSMeMary  and  o1  jMtioaaUo  mm  hrmummm  to  toM.  It  ia  * 
ilmificant  fact  thnt  it  ii  mijm  l<xt-?olt  loppliia  MA  ittla llttt  tItiM 
volttnctpn  are  found. 

In  onncUi  linff,  attention  should  be  drawn  to  the  aiiomaluiu 
poaition  in  which  the  P<TiTd  nf  Tradp  have  put  the  owneiK  of  und<'r- 
takioga  by  allowing  them  tn  iiicioa'^o  il.v  pn  aim:  of  aujiply  t<  nil 
i:onaumP'r*,  httt  oiilr  w  idi  the  <;«>naeut  ai  6UcU  cunaiimeTK  lli  tli«  t*»e 
of  thosi-  suii]iin.il  ['ri.'\  luiisly  to  the  date  of  the  reyiaed  rt^ulatioua. 
In  Glargow  common  sense  haa  always  so  fai  pt«vii]«d,  but  in  Loudon 
ttdaMMtiMBtoJiKndaMMbOM  a  auN  famiUU  of  coiunai«« 
koTO  is  M«  tmm  hoU  out  Splint  tko  dua^  for  no  apparent 
rtoaon  wbalmr, CEMpI  tkiO Ul^easant  peculiarities  of  certain  kinds 
of  hnnian  BOtmc 

A  deputation,  repTe*entinf(  some  of  the  I/ondon  supply  companies, 
wait«d  upon  the  President  of  the  Board  of  Trade  about  the  matter. 
T^Tiile  aSTnittin,;'  that  it  fw'nied  unfair  fnr  a  few  cnnramara  to  have 
thi-'  [v:,w(.T  of  pr.icticallr  upst-ttiMf:  the  wlinh  unilrrV^kinfi,  the 
i.rfud.jDt  m  rLpcrtcd  to  ^avt  -^iiJ  that  thu  coinj''i;iit<  -liould  have 
utiiie  more  !y  conciliate  the  l niiBumer-  Ono  ann 't  hrlj.  twUng  that 
the-  companies  in  London  ace  liAidiy  Juul  witii.  Every  mproveiiient 
tkw  In  to  auka  lawna  to  be  ubatrucu-d  by  CoaMj  Oooocil,  itoard 
nttmn,  n  obbm  otbw  body.  Tb«y  »xv  aumiosed  to  be  doina  every- 
thing  purely  tot  their  own  mflJih  gain,  and  never  with  the  object  of 
iaqvOTios  the  conditions  for  the  conaumer.  Would  not  the  case  ht- 
very  diSerent  if  the  local  authorities  of  Ijondon  all  hell  the 
electrical  undertakings  in  ili&t  own  haod-i  I  Would  the  President 
of  the  Board  of  Trade  hare  maile  the  name  rciiiark*>  if  the  loas! 
authorities  had  been  making  tli'j  ri  ;  ru Mentation  brfi  rt^  Imii  <  Vet 
the  neftswity  for  t-h<'  chan^^  is  the  eniuc  with  the  comp  inii/^i  .u^  iih 
th<'  iithli  r'.iikici^'s  in  the  hands  of  local  anthoritiva.  It  t'  )><  1;  )|M.-d 
that  tii«  Board  of  Trade  will  give  campulsory  puwcr«  in  tfaia  matter 
eCflhoagc  ol  voiltMi,  nUiat  to  ■naaBUBiat  or  aeanoaMttaa  to  be 
MtO^lr  KB  iackpmlitfE  ariiftntor. 

Thi  neol  nrtharitiM  of  London  niaj  iiuite  poNiUr  be  the  right 
nrtiee  to  own  the  deetrieity  undertaking!),  and  it  ia  their  own  fenlt 
that  they  are  not  aa  Olajigow  has  rcnli^cd  the  importance  of  the 
matter,  and  purchased  the  original  undertaking  from  Mcrsni.  Muir, 
Mavor,  nnd  Conl'nn.  &n<\  mim'  n  rently  the  K.r'lrin-'ide  (^mpan»'.« 
undertJiiiiii;,  Th>;  whule  ol  tlii"  latt.:r  C!iiii]«nv  .i  i:oi;H;nnerti  h;i\f 
now,  with  uuc  elicepliou,  clmu^'L'd  (  ■  the  :Jil>-voU  supplv,  anJ 

great  progrcan  has  bc«u  made  with  lh>'  clmnfrs  of  the  o!  I  ccntr.J 
ai<ejL  Gorau,  which  is  not  at  uresent  port  of  Ulasgow,  has  atatUjJ 
itaovaaiip||l]rrt  HO  volta,ao  that  If  cw  itiaaaanedit  will  join 
np  with  G^gi^v  withoot  fintlwr  ehaage.  Ia  Ihlawajthc  whMv  of 
Ula^gow  and  the  adjoining  communities  are  iu  a  fair  way  to  get  a 
ttuiverad  supplr  at  850  volts,  with  the  exception  of  FarticW,  which 
is  said,  under  the  decision  of  the  Board  of  Trade,  to  be  l^jiag  dasv  n 
a  aupply  at  210  %-olta.  This  is  not  good,  but  (Jlasgow  autyaevei 
Uieleii  congtatulate  ilaeU  that  it  is  wA  like  London. 


THB  AUTOMOBILE  CLUB 


Tba  kUawiag  ait  Nnglt  figures  oonoemiitt  tiMpaftom 
MNW  «f  niM  of  Chi  nUin  daring  the  tmb  laal  wMk. 
Thay  ■»  aabjaol  «b  nvWoB  If  Om  Jndnaf  oontnittae.  It 
AsoU  Iw  MIM  Ib  ttdnd  that  tita  ooadUtioa  of  the  roads 
Umtuboot  was  as  bad  as  it  could  be,  and,  except  on  the 
last  ofay,  (be  routes  inoladed  very  considerable  gradients. 
Descriptions  of  the  rontea  werR  included  in  our  artichi'  last 
week,  and  also  brief  desoriptionB  of  the  vehicles.  Fuller 
descriptions  of  aama  of  tba  oais  trill  ha  faand  In  aaotlMr  page 
of  this  issue : — 

V9.  L  TbaBiltiih  and  Foreign  Electrical  7'«llialaO»1i 

"  The  PowerfoL- 
ricfjAij.— Slar-.L-l  fi  1  11  Ciii-l-<liu  It  at  9:48  ;  fir.1  »top  10;5  for  4 
luiuutes  owing  to  kmks  wire  breskiu^  ;  '<7vod<1  "top  11:17  f^r  I  nii;u(» 
wniaig  to  lock  o(  akeip  ;  tUrd  atop  11:20  r<ir  20  minutco  to  S  m  5 

CM-,  wUcbwaaitnaded;  tounh  ship  12;ia  (or  i  mioaHs,  havini;  takeo 
weafftwalBg;  Ulh  etoplflsMfer  2  uhMie* to Oarf loata (ddw  him 
teekoppartoail^  t*  e^  ii)»tar,  hat  eaaeed  »»  May :  olaemr  suRfMU 


IhU  iihcialii  nnt  bs  ratrrvd  MaiMt«v);  Sialh  Stop  1:3  (or  1  minut*,  r\md 
OibMnii^lll. 

Knut«  M  (i'oDtiT:iiiitK  (hs  run  over  s  »h"rt  rr^'f  in  nr<\pr  io  t<-t  Iisw 
long  the  oar  wouM  lui,  in  one  cItarRe)  :  -i  ii-te-i  ai-  iiii  1  JJ  .  -ei.  utb  -tt>p 
at  1:43  for  1  miDuu       lo  trsfBr  ;  2:15  Uiroui^ii  i  iuairliut  it  vitli- 

oot  itopiHog  eighth  i>t<'|>  St  2:58,  again  anrivnl  at  Cliiil«hun>t  ami  >top|«il 
for  7  luinutw  ;  oioth  at^ijiat  3:40.  aUjiiictl  lialf-way  uphill, aljout  2|  mit«« 
froui  Clii«l«huri>t.  Ituii  iiiay  l«  ntauiueJ  tu  liarc  fidlNheil  hers.  ToUal 
dialaucr  34}  8}  +  8)  4-  b j  =  59  mile*.  The  total  time  Ukeo  wu  5  hutira 
52  luiimtM,    From  Uiis,  nlo;  •  S'-<.  2.  1,  f>  6,  7  tcny  efrliinly  !«■  '!<^h:'-'«<l, 

mtkiliK  8  miautca  off,  HOd   l   l.il   t::!!"  5  L  u:  ■   M  :innul.  ^      klxl   if  n'op 

So.  i  ia  allawn),  totJil  linte  6  Uuum  21  luinum  ;  avsra^^  *p«*<i  10*^2  mile* 
per  hear.   Beymul  tmke  wire  l>rMikiaSi  an  Mishap  uouiirreil  to  ear. 

fl^tdnntay.  Starte.1  at  11:6 :  Ant  mvp  11;G8  tor  \  mfalut*,  deatttful 
aa  tanMitr  ;  w  .m  1  flop  I2J0,  1  minutr  nwinc  ♦r»H>i.  :  srriTH  r'hms- 
hnmt  I2:'Vj  ,  lO  mumte*  reat.  .Swrte-l  r-uii-  1)  \:lbt<  ['h\i\  .i  .p 
1:6,  2  minatCK,  owing  to  1<ail  «ki<l  ;  •  Urlf.il  at  1:8.  Itut  uuabla  fi  prac9»t. 
Kun  officially  eiKbid  here,  thoagh  car  wa%  «h|a  to  prorasd  round  whole 
raul«,  wbra  lh<T  fault—  cauwal  \>j  pump  breaking  ono  of  lli«  cell  oootaiaen, 
kn  I  allowing  *]|,tJir  acid  tit  apill  — wa'  <l|jicr>Tcr«<l  and  rccti&ed  by  cutting 
I  hi?  roll  out.  The  'itTiii.xl  run  waa  21/'f2^-24|  milea  ;  time  takoo  waa 
11:6  to  1:6  -2  faourn  ;  ouinbw  of  atopa  wvn  tliw,  Imtine  12  rotnutw.  all 
nf  which  were  allowable,  no  tlkat  total  timeof  reniini;  1  lijijr4H  oninut.-a, 
and  diatauoD  oorared  luilaa  ;  rau  13'47  mile*  per  hour.  Tb«  mialiati 
M  oar  waa  antifa^  dee  to  the  aiiia  lUfi, 

niir«l<tir.— Started  KkSS :  <b«t  stop  UtSS>  lor  A  ntaatai  to  SBmlaa 
motor— alight  atnrll  :iH>)it!.  ''Ut  was  found  nut  liul :  it  waa  «ilad;  acHMd 
Cliukhunt  1:15.  T  l<ML^l>n'■■  29)  mils;  tuUl  ttttir  2  li<>iir«23ariBStai: 
stu)>  muat  be  iuclutlol  :  areraK^  apMd.  12*29  toilet  per  liuur. 

/'rufny.— Started  8:56  :  Gnt  >lirp  9:5,  fur  3|  roiautca,  to  be  weigUetl  ; 
•ecuod  «U>p  9:28.  1  mlDule.  to  ftod  mute ;  tbinl  atop  9.47, 1  niiniita, 
find  ri'Uto  ;  finirth  atup  9:.'>7,  1  minute,  for  traffic  ;  firth  ittnp  4S  minutna, 
12:25  to  1:10,  for  lunch  ;  aiilh  •top  3:24  ;  run  officially  rnds  ;  Uattrry 
eahaualnl  ;  tbia  »  half  way  u])  !  ill  paat  fimtliall  fir-Id,  IJ  milea  fpoiti 
< 'hii-lehurit.  Totil  run  i  hi«>liui  <i  lo  8idcup,  5  niiica  ;  aeveo  ctrclaa  of 
7i  ruilss,  634  miles  ;  •xtra  hrat  round,  i  mile  ;  buOMWard*,  i  mile  ;  total, 
<A  mim.  aaMb8:66  to  3^,0  IwHe  M  aiaale^  kii  6i  adnalH 

-6  iMwra  at  ariaatoh  wd  IS  ■uaSis  eUaved  far  lnMh-6  hews  6 
miDuta*  ;  average  ipeiJ.  M  ■Use  rnr  hoar.  Actual  tine  ef  nnais^ 
5  bour<  36  minotM}  aNnga  ^Med,  107  adhs  per  hoar.  1M||ht  ef 
car,  48^t. 

New  a.  VaMMal  Kator  Oarria«e  ByndiMto'i  Joel  Car  with 

Itnacotlial  lAltory. 
7'ti^Wiy.— Startei]  10  51  a.ni  ;  firat  m.ip  11.46,  2  niioutm  ;  ao-ond  at"j> 
12:36.  lOW-.mil'  tn».kway  .  third  at.^p  I  5, 10  ■innut.  .   ii.iii.-.;  Uwt  cap  . 

t>f  lol'ricatfir  t  in' ' fahaft  was  guoe ;  <li  ivif  nil"'!  ill  Uilii  !■      i  -  .  fuurttt 

■top  2:16,  S  miouta*.  to  oil  labfieatur  without  cap;  lifth  htop  2;d6, 
1  minute,  to  «B<|iijfe  way  ;  dith  atap  Ssll,  5  aaeoada,  to  pat  found 
drivor'a  le^4  (the  ear  waot  atoat  S  muiaiMit  of  its  routo  awMit  thia  tine)  ; 
wvenlh  »l"p,  a  few  ~«;oodi<.  lo  rcgaiu  right  rood  :  arrivM  3:47  Thilatict; 
travi  Ued  34|  uiileo  eX'-ludiiiR  detnur'.  Time  5  hour-  'Jj  i  :iuu'.«<  .'>lom 
alluwabis— any,  2  luinuteo.  l'i>:al  5  huum  14  utiuuteo  ;  aveiat;e  apeed  6*6 
uiiltM  )«>r  b"Ur. 

ir<>fnr"/'r).— Slarttd  11.42,  firKt  atop  1:20,  one  cliain  came  oS  :  no 
t'*>  i.t[<i  -1...  :  I  -iiart  at  1:30  rhain  mounted  piniou  awl  bent  it,  the  car  waii 
]>L:Hi]'-<l  a  :<Ms  hunilred  yai>U  to  blaLkumilti  :  fr«i*h  Htart  hukIc  at  2:36  ; 
1..  il  .top  1  hour  18  minuf »  ;  lociind  «t4.p  2:.W  t  >  u^iin  i-xaiuine  chaina  ; 
^liii  !<.<l  2:45  ;  third  p-top  3:20.  Imlf  a  minut*,  Ui  ;  iii^  ii;  ■|''"J' :  srrived  3:37 
<  hialebanit.  Mtartad  (or  routs  l>  3:68  ;  fourth  >t>ip  4:3,  half  a  miauto, 
to  eaaariae  aielir ;  Wth  ateii  to  esaBiaecv;  oflsial  ran  endod ; 
4|  orflM  of  D  nni.  Eiaminatioa  showed  eile  heat  Clwia  was  takeo  olT, 
and  (It*  car  rrlurned  bi>iue  driven  by  one  mitor.  Total  diataooo  covered 
301  milea. 

1"  uri'-^  i^'.^V^T  -'arte.?  at  3:40  :  Cr^t  p  ^  23.  5  rail.^  from 
'  in^li^Lui -! ,  ":ic  1:1  it'i!  iiu'.  working  prtjj'^i'y  :  ..Ikuii  Ka-  takt  ii  off.  lii.^'ou. 
necling  this  tuotor,  and      reUuued  to  <  hij.lefaurat  with  aeojotl  mot'>r. 

/VMiiy.— tttarted  1Q:S0;  Ah*  Hop  llt4,  jHiastiwe:  natoiiail  aad 
returned  to  Cfeblalnint  2rS,  after  repaMnf  nair  puaetares;  aaight  of 

far  IQ.'wt. 

No.  II.  Electric  Hotire  Power  Oo.'s  Oar- 

TKitday,    N'turt  1<?:24  :  flr-l  2  mii[Ut*s.  1..  fwl  tout): 

atcmd  9to|.' li.»l!  >  iii::iijii-,  r..  :ii/il  mut.'  iluril  ■  :i i|i  2  26.  5  tui  lults, 
to  cool  ;  moUu  cai  bad  climbeil  hill  from  (lrpiu|$iuti,  tlic  ubaervar  geliiug 
out  and  two  |ieople  puahing  j  feorth  Stop  1  atiauti?  aftn-,  aecoodpsMagar 

out  and  r«opla  puihiDg  upaseeadUU;  Mih  suip  2:50^  for  laailaaMa, 
atartad  3:5^,  two  pir.  |  uaWagi  snltad  8:1A;  official  ma  sadi  attsM 
GO  Brat  hill.  ToLii  ii:i., ,  u«tt  Mailt;  total  dlitaain  aS  nilee;  aeacage 

■peed,  8  25  miles  per  hour. 

irccfnniiny.— Started  11:37:  arrived  154;  no  atop  ;  timl^  8  bewa 
17  minutes  ;  di»tani:«  2\  i  milgs  ;  averags  >|ioed,  88  milea. 

7'Aurir/iTv.-Klart«<l  11:15;  firat  atop,  1:10  for  10  minutes  for dioaar; 
c«r  waa  oileil  at  aamo  time  by  an  aaviatanl  ;  •«coD<l  atop,  3  minntll^  to 
lind  route  ;  2:57  uj' t)r|.ii]gtoo  llill.ol»«"  .  r  rli  i  i  i.:iw.l  »ni1  th-n  w  w«« 
pii>h«d  for  2  mioutes  ;  arrire-l  2:58.  Tiiii'  3  li  'iii^  luin  iirs  lisa  15 
mioutsa  ->  3  hours  31  minutes  ;  diatnuoe  29}  milea  ;  arerage  speed,  8  3 
mUes  par  hoar. 

PrUtv/. — Start,  11:7 ;  flnt  atop.  11:30,  5  niaivtsa,  far  wei^hiu^— 
30|  ewt.;  anivad  Hum,  %  Imae  »  adautoe,  amludlng  step; 

diMenea  14^  nHia ;  avonmi  ipeed  TS  miIIm  |ar  hour. 

No.  18.  llliOnaAlait  SUetrta  Motor  0«>'a  still  Motor  Oow'eOar 
with"  Mod  "Itatt«7. 
rM»if«qr.--Stortadat  Uhft tnt  atop  lOilbt  1  atauta,  to  adjuit  fanho ; 
(01004  *^  UM;  aftw  ihb  ao  luHhir  nadhigi  tihiB ;  edit  aan^ 
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rxhituitte<I :  [iUfwngtn  liuJ  to  alight oa  all  hdU  ;  diatauce  tnv«Utd  33lllilW> 
I'liue,  Jl  bour  ^  lamuU*  ;  tkvet^ge  tiMwd  13-94  cailea  per  hour. 

ITciiiuaiiiiy.- Started  11:40;  arrirod  1:35  (oa  aUiptl  ;  diaUoce  2l} 
milca  ;  time  1  hour  bO  mioutea  ;  average  apenl  1 1:26  uiUea  p«r  hour. 

nomiajr.  -  SUrtcd  11:15;  tirat  atop,  36  metttit,  t»  Mk  way;  two 
tMMDgvri  Knt  »ut  on  Orpio^oo  HitI,  aim  en  nwtkUU;  urriveit  2:37 ; 
antaocc  ^1  paitca.  Timo  3  hoiin  22  u.niutm  ;  nmnnv  upced  8'68  milea 
per  liour. 

Fridajf. — started  at  8:10  ;  firat  atup,  4  uii  .utpn,  al  weighing  miicbiue  ; 
Maond  itepk  lOaMMdt,  to  And  My,  :  thu r>t  ip,  10  secooda,  t<>  find 
mgr.  i  fourth  itop,  2  noooda,  for  tnlBc  ;  &(Ui  atop,  10:43, 10  minute*, 
fur  TDTTT'"*''""  of  motur  ;  aUth  aUip,  10:S4,  ofl-aiile  driTing  wheel  akiil- 
dlaf,  1  tninuta  ;  >ev«ntli  atup,  11:2,  2^  luiiiaM*,  examlnattoa  and  oiling, 
dwouTered  th»t  rup  nf  ihr.  hall  IrM-inR  nn  nmt'ir  Ktiift  had  cons?  "If; 
eigdlh  it<i|i,  U:13,  tn  ml  dmi.u^f-.l  l.<-JirinK  ;  9".h  »Uip,  1119.  lo  l\i  up 

Lundcll  Mnlol'. 

Awtd'Mb— Btort  10:24  ;  firat  sUip  12:S1,  SttiMlM  j  drilW  Im4  miked 
M«M  lOO^rda  jost  iMrrioualy  ;  1:0—1:3,  drfNr  utOuA ;  1:80;  c«r  folly 
diecharged  on  Orpinfftna  aecond  hill ;  diatance,  33}  mileai.  Time,  4  houn 
86  minutna  ;  avrrai^  Kj^ed,  7  5  miles  per  hoar. 

HVr/ncar/ay.— SUrtol  11:36;  arrived  2:12  ;  iliat&uc*.  Zl  j  uiilcs.  Tinii-, 
8  houn  3>5  minuto^  ,  average  spee^l,  B  5  miled  p^r 

TkwKUtf. — Started  11:1S  ;  arrived  3:5  i  dutauce,  muti.  lime, 
3  boura  SO  minutea  ;  average  •)>eed,  7'63  milee  par  hour. 

Friday.— Started  10:60  ;  6nl  atup,  3  minute*,  11:6,  to  w-eigh  (weighty 
26}  ewt.)  :  fwimd  ntiip  2:  JO.  \  luitiulr.  In  tiikr  vnUip^  ;  third  MOP  9c43  ; 
UiUi.1  tiuie.  loiM  slup  f.jr  w,-tii;lMH|i;,  i  houri  &0  iiiiiiutrai  ;  lUaUoe^S^MlBc* ; 

average  ifeed,  74  mile*  per  hour  ;  walked  1}  milea  bonic 


CORRESPONDENCE. 


PBOF.  PERBT'8  PBBSIDBtmAL  ADDBB8S. 

TO  iflE  trurL'l;  CiK  IHK  RI.RCTMCHN. 

8iB  ;  Prof.  Pprrj's  brilliant  aiJclrw?  to  tbc  Institution  of 
Electrical  Enj^inccrj  was  au  intollcstual  treat  that  was 
evidently  appreciate<i  bjr  (be  attdieaee,  but  it  appeared  to  me, 
at  any  rata,  that  tbc  effect  was  somewhat  marred  by  the 
introaaction  at  the  end  of  the  disooarse  of  sooh  a  contro- 
versial matter  as  the  question  at  issue  between  the  Kew 
ObservatoT}-  and  the  Lonidon  United  Tramways  Co.  regarding 
the  extent  and  scope  of  tiie  requirements  to  be  imposed  upon 
the  eomfkoy  (or  the  proventioo  of  interfefonw  mth  oertam 
deUeate  msgnetic  obaervationa. 

SniL  tmf  wan  Uahnaii,  I  am  ondiUjr  informed,  and  no 
doaU  ttw  tanptMliai  to  tnil  Ui  «ORt  fi  •  itcong  one,  but  the 
ineloiloo  of  malt  •  alnllaqga  in  flSMMnlM  addnMtauist 
be  dopneatad. 

He  appeared  to  think  that  Lia  action  in  taking  a  strong 
line  on  the  Obserratorr  sidereqnireil  explanation  and  defence. 
No  such  suggestion  ha:,  sn  far  as  I  nm  aware,  been  made. 
On  the  cotitrarj,  I  ttiinii  thdt  everyone  foDl.'*  how  important 
it  is  that  the  ease  for  the  Observatory  should  be  put  aa 
strongly  and  clearly  %a  possible.  lUit  when  I'rof.  Perry 
claiun  that,  in  insisting  upon  itnpracticable  conditions  for 
electric  tramways  within  an  indehoite  distance  of  Kew,  ho  is 
acting  as  much  in  the  intcro.'tt  of  electrical  euginet'ring  &^  of 
the  Jiew  Observatory,  1  feel  it  necessary  to  state  that  those 
who  have  taken  the  other  nUlo  in  tlio  controvLTsy  maintain 
that  it  is  too  late  to  hope  for  absolute  freedom  from  electric 
and  magnetic  diatarbanee  in  the  immediate  neighbourhood  of 
LondoD ;  and  that,  on  the  contrary,  the  true  interest  of  both 
peurtics  liiU  be  best  served  by  adopting  oar  suggestion,  that 
the  magnetic  obecrvatory  should  b«  removed  to  a  poaition 
where  the  tmcassMy  freedom  from  distotbaaoa  can  ba  seenred 
for  all  time.  We  lapodiata  tba  aaggaalioii  that  we  are  anta- 
goaiatle  to  niantiflo  MMMok.  WbMvalooMOMisafctish 
nt  ap  in  it*  iiim«b— Yopn,  Ao,.  P.  Oaanw. 

Loadoo,  Nov.  13.  * 

TBOLLBT.WIRE  AGCIDBNTS. 

TO   THE   KlJlTUK   OK   TUE   ELKCTRli:!  A"*. 

6m :  i  would  asle  your  inrlulgence  to  be  allowed  to  correct 
what  might  be  a  misconception  in  your  reference  toaaiomatic 
davioes  for  "  switching  oS  the  overhead  traction  wire  wht^n  it 
Inaaka  "  contained  in  your  notes  of  the  last  issnc.  It  se«m8 
lo  fltt  that  moat  of  foot  nadanwili  amma  thattho  aeeidaati 


in  Carlisle  anfl  Plymouth  happened  in  miu  of  the  tut  of 
antomatio  dovicos  you  refer  to ;  but,  so  far  as  I  am  awsra, 
than  ia  only  one  town  in  England  in  which  the  aatomatie 
device  for  "  switching  off  the  ovechead  traction  wire  when  it 
breaks  "  is  used,  and  that  town  ia  Bla^ool.  I  naed  budlj 
raitaiata  tha  lanaailn  of  tii«  iioviqoiwia  in  tbaic  aaaooiita  of 
tba  snaoeaafol  Mtionof  ftto  daviaa  on  udM  Ifaaa  onaoaoMioii. 
They  are  probalilj  mill  kaomi  lo  mool  of  jowe  mdan,^ 
Yours,  &c  ,  Boat.  0.  Qvn.* 

Blackpool,  Nov.  10,  1903. 

[Accidents  mich  as  those  referred  to  in  oar  note  are  mora 
ofifen  occasioned  Uy  the  breakage  of  guard  wires  or  teleplione 
and  telegraph  wiroa  than  by  a  broken  trolley  wire.  The 
sentence,  quoted  in  part  only  by  Mr.  Quin,  i.s ;  "  In  spite  of 
guard  wiroa  and  devices  which  arc  consiaiUly  being  patented 
for  autorn&tically  switching  ofT  an  overhead  traction  -vir. 
when  it  breaks  or  another  wire  comes  in  contact  with  it, 
accidents  are  being  oOBllanalfy  laportaA  mHag  to  aaoh 
oaoaaa."— Ep. 


11  QUABINI'S  EXP£BIMEMT& 

TO  TR  IMTOR  OF  TBB  nBCTIICrAW. 

8tB  :  With  regard  to  M  <  njai  j  i  a  icieftrLb,  may  T  s,iy  that 
I  porformod  very  similar  i>\[  unmeutw  tnyaelf  in  April,  18W). 
1  found  that  the  a o  mi  I  i  ■  the  telephone'  was  enormously 
increoged  ii  tlie  free  t«rinina1  w.si  connectud  to  an  elevated 

Sleoe  of  galvanised  iron  netting.  This  was  just  before 
[r.  Marconi  first  need  ic  in  one  of  his  installations.  All  my 
attempts  to  interrupt  the  load  and  so  make  it  wireless  failed, 
partly,  perhapa»  bacause  I  was  carried  away  into  a  still  more 
interesting  faaMKih.  But  as  I  soon  showed  that  earthing  any 
part  of  the  copper  oondnetor  obliterated  the  results,  I  concladad 
that  the  sound  was  merely  caused  by  a  momentary  rash  of 
current  trying  to  equalise  the  diffaoanao  of  potential  between 
the  saeonoaiy  tarminal  and  tha  win  natting  (or  free  wire), 
which  in  that  oiM  woold  nataily  aoi  ao  a  oapacity.  If  tbia  la 
so,  than  airtldng  ttia  fne  taiainal  of  Hi*  telephone  AooU 
increase  the  sound,  irilielt  I  think  wUl  bo  loOM  to  bi  Iho 
case.— Yours,  &c,  B.  Mum, 

Londoo,  Nov.  1-i. 


LEGAL  INTELLIGENCE. 

—  — 

Attomef  Oeneral  v.  the  National  Telephona  Co. 

Tlii^  ciiM^  uik^  ill  tbc  lift  f»r  hearing  before  Mr.  Juitioe  Wdb  and  a 
ipca-ial  yirj  in  llic  (Jui^o's  lioadi  diriaioii  on  MuDdsT. 

Mr.  i'.VLDV  n.ml  the  '.ion  waa  brought  ty  t(i«  .\tt<!ini'y  ii«ier«l.  on 
tha  t«li.tioa  of  the  I.'indou  Coaaty  Council,  to  rastruiit  d«feud&ot»  ({urn 
braaking  up  atraeU  in  th«  County  of  I.,oDdoo  fur  the  purpoae  ot  layhig 
their  teUphooe  wirm  uml^rground  without  tha  eooaent  of  tha  OuuiieiL 
llwotiiTi'  cAar  wu  biiaed  ua  two  ground*.  Ftnt.  it  »««  claimed  th»t 
undrr  llie  TelcKmph  Acta  defaodaata  had  ui>  ri^lit  to  do  what  they 
had  dooe.BOd,  aaoottdly,  that  tha  dafeitdaota  were  creating  an  obetroction  by 
breaking  np  tha  atreela.  The  defeooe  wa«  that  deleiMUnt*  wrre  not 
acting  under  the  Tel<«rapb  .\eta  at  all,  and  what  they  bad  done  craated  no 
o^^«tiui:tioD.  rinintiira  iotoed  iHue,  and  aome  ieaoee  might  ariaa  which  it 
uiifiht     n<«c«M»ry  for  tn*  jury  to  try. 

Sir  KU\VAKI>  riAHKK,  g.C,  for  dafendanta,  aaid  that  he  aliould  like 
lu  p-  iiat  out  that  cuntotp  'iideaoe  hid  taken  place  between  tlte  ■oUdtura  to 
which,  iu  the  interesiD  ui  public  lime,  h«  thought  ba  wight  to  eiU  hi*tai>d. 
abip'a  atteolkHi.  Thli  waa  on«  of  t*0  MM  eC  pNSMdiBf*  Wooaht  afllllait 
the  Teleptume  Company,  one  liy  tit*  FMtnMatar-QeMMd,  anf  tk*  ellitr 
i-y  the  .\lt'::i)ey  (Ir-iieril.  cm  tlio  ri^liitinn  ':Tf  thfi  l.rmr^on  County  Council, 
inv'  IviriK  aiibti.iriLi.kl Iv  tlie  ».,Tiir  i]upi«t:nnw,  v:/-,  whfitb^^  there  had  been 
an  in^frfemic^  wit  It  public  i  i>;htJi.  av.i!  wlr^thcr  an  iuium  tv>iT  should  Ix: 
granf'!.  l!i>th  iiucstioiiii  inv  iyvi^ii  thjt  i-prin:u  quMUMQ*  !  liw  "-ell  »i 
very  comptioatod  iiuaetion*  oi  fact.  The  caaa  1 1  the  Puatmaatar-Oeneral 
oame  oo  fln^  aad  in  lint  nmiwdiin.  mkUk  mtaa  befure  on*  of  the  GamrlM 
aofue  time  tia,  the  Teiephoae  Oocnpany  aahailtled  tu  laroM  under  whiofa 
the  compaDr,  a»  between  the  OoTfmment  atiil  iiself,  waa  rtatrained 
from  duuiK;  »uj'  wi'ik  fur  thi-  p-arpjni:  !■(  rit<?iidiog  the  exiatio)' 
•yaleni  of  the  Telephone  (.'jmpaoy  under  ihf  nt.-i^tita  of  l.Mii<-n, 
and  the  Wbala  Ohjeci  that  OOOld  be  achit-vrd  by  «i)«irau  in  thn 
litigation  which  «*«  new  before  hie  tord»tup,  IjhJ,  be  (oouinel' 
th<Mtght  been  completely  fnlfillad  by  the  tenna  arrired  at  in  the  other 
action.  In  thoee  ciivumi>taooe*  hia  clieola  had  writtao  tu  the  l.onilon 
t'  ounf  jr  rriooci]  «uggf»ting  that  the  action  abould  itand  orer  *t>w  riu.  Th<i 
Con::  il,  bovaver,  dedioad.  He  oould  not,  on  behalf  of  hia  cUaota,  oooaant 
to  iudgoMot  or  to  civa  aoy  undertakiiig  in  thia  actiao.  Ha  tluHght  hia 
Icrdahip  would  uadanimd  that  Ikaia  wn*  oMMidsialiMa  with  raovd  to 
tl>*  iccal  rdMlMM.  of  thi  CewMll  mmI  tto  eonqMr  «mM 
fMNOt  Urn,  undsr  iof  elfsaawtweas  Mttaittiiic  * 
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:.ini?    •  ;    not  very  hi.v\f  iti«t  the 
lareak  U|>  Ui*  HraeU  wiUivut 
uDcil.  Ob  Um  «ilMr  bmii,  lb* 
ujrllitcg  tetwcCB  iUdf  Mid  lb* 


meiit  in  tliu  action  which  mum,  \\t  llttm^bt,  biTolre  »  \trj 
ionf  invealifiiitian  uf  factit— facU  nrliidi  irouM  invulve  Mvmtl  lindini^  iry 
the  jury,  ftnd  ud  which  hi«  ti«r<hihip  wauUl  lifl  liikoil  to  'XoaI  with  a  tiucfttton 
of  UvAi  tti  th^gruitingof  an  iujuncti^Hi.  It  wmaa  UtigatuMi  whirli  4'nul<| 
not  in  nnr  ciu«  ntup  thcrr.  ll«  wan  very  m>i<:b  impreiaH  by  thr  i<ti»  that 
it  wnld  M  a  very  grnre  uiUfortaiie  if  tliey  tfifM  mvtni  flnya  i<f  |>ut>lir 
tioM  tn  debt  tm  caw  out  in  that  ('<>urt  whrn  ihry  hail  aJrvady  p  t 
■ufllei«nt  niatariaJ  forgoing  Ut  another  t'^urt,  aiul  what  wan  atkc'l  \rj  (hi- 
litlKatinn  w»«  alr«a<ly  incuri^d  by  ihe  t«nn»  »eruT*il  in  llf  i  thfi  ar  i  n, 
.  Mr  |ili  "KK.VS,  Q.C,  fur  plaiotAffn,  uid  it  MmiiHi  to  ■'.-  r-  -  ,. 
clifBcolty  in  the  way.  The  two  ml»  <ii  prueccdioK'  «^<^rv  <><>t  idcntioti.  Vau 
in^uNtwiiia  tlMc*M«{tli*PNtaMt«r<!l«ntral  <U(i  ikH  ixDtMt  ibaiotcT 
•aii  of  tbe  CDonty  Cooacil  ia  tiw  omit  of  th*  P<wtaia»t»r-(jl«atral  and  the 
T?(rf>hrinf  '  V>iii|itiny  coming  to  an  ajranff^fiifnt.  lit  did  not,  h'»w«\'»r,  wi^h 
t  I  "nti"  into  a  litigation  of  a  long  chan  1. 1  I  h»  diffivulty  he  wa«  now  in 
WM  that  be  bad  not  had  an  opportunity  of  >«oing  the  ii><>iiil>«rt  of  the 
Highwayn  committee,  and  be  Mr.  Dickenaj  ihould  not  like  to  take  u)>>n 
KimMli  the  r(»pi>atiUUty,  ai  coudmI,  oi  Joint;  anything  without  cooaultiug 
them. 

Mr.  Juitice  WILLS :  I  do  not  quite  «|i[>r«ci»tc  the  •litllcully  uf  the 
•lefeivlsn'-  in  .Mvii  -iinf  iniilrnr  tbo  pUintifI<  that  they  have 

I'tjetmanter-Laenerkl  uill  aJluw  tli^cu 
«lfaMilliaC  UW  BDHt  «f  tte  C  ulity 

Coooefl  DM  mt  got  tits  leeurity  7 
defeoilauti. 

Sir  EDWARD  CL.VRKK  naid  that  if  hin  lurdahip  would  look  at  ihe 
affidavits  be  would  find  that  there  were  >en>iu«  <jue«li4>nii  whicib  uiailv  it 
impnaible  fur  the  Telephone  Company  to  oume  under  term*  and  any 
iojuoelion  or  order  iii  thiii  caar,  becau«!  there  w^^re  impirtant  legal 
WWrtiam  Wbicb  tbe  coopany  wanted  U>  raiie.  Hut  he  had  |Hiintcd  out  to 
MtlttrlMd  friend  tb«t  {vwuwty  the  aame  rer<uli  might  l«  nhtAined  if  (hit 
ca*ff  wre  rr^lered  t*?  «tAni!  -n  cr  wUIi  leave  U*  apply  to  f^tor^  it.  If,  ^^n 
L!jt  ^t-i:l■u[ls;  livrr,  tl:c  re-lcj'h"U<!  I  'ciiLiMiiy  flid  anything  in  contrarentioii 
of  the  undertaking  and  the  injum  Uon  nil^uuttad  U>  ia  ibm  utfaer  acuau 
tMi  CM  BiiHit  fwm  mto  U»  Mpw  Ms(  d»x. 

Hr.  JuiUm  WILIS :  IWt  doia  not  mmd  to  h*  ■BrmoiaUe. 

Sir  RDWAItI>  CLARKE  aaid  he  did  not  wiab  tn  give  itny  undertaking  iu 
tbii  aetioo,  but  be  wa<  <|uite  ready  to  aay  that  no  action  thould  be  taken, 
if  the  c«*e  atood  over  finally,  in  contravention  of  the  rottnuister  OeDerat'i 
order  without  the  Tele|>hone  Company  giving  notice  to  tho  County  Council. 

Ui«  LUUDHItll'  in  the  rotuH  adjouriwd  the  cate  generally  with  liberty 
to  tbe  Coonty  Council  to  apply  to  have  it  raaloreil. 

ika  Bii«iih  BMMe 

 ,   hal  rtftmet  tolttMiag  pfMn  owr  the  Wulrer- 

hHDptaa  UrMiDmTi,  cmM  biloro  llr.  JwUlet  Joye*  in  thi  Chanccrjr  Oi*Uoa 

yeeterday  iThureday  ). 

Tbe  action  wa«  brought  f»r  the  aprcific  perfuruiuice  of  a  ttalatnry 
contract  by  which  defrndaots  or  their  iiriv!>v~->vir>  i-i  title  were  under 
liability  to  sell  a  tramway  to  tt")  i  ip  isi;  li  if  \Vul»<'rhaiipptoD. 
bj  tbe  Dudley,  Sodglcy,  auil  WoIvciL«ini»t  ja  Tn.iuv.«j,.  Onltr,  1883, 
poiKra  were  giecn  to  cwrtaio  ))rnon«  to  cunatruct  and  matutiin  tramwaji^ 
IB  (be  pariabm  of  :Mgley  and  Wolverhampton.  In  1893  thow  righta  and 
-ftl,;,  1;  1,  the  mcaDtiroe  had  I  t*  (i  ^,T:i»dde<l  and  rttrndMl  by  the 
Sdlulvy  :iti>l  '•v-.u^rhamptoM  Tmraway^  A:  '.,  I'-'-'aine  rented  in  a  voa^jatiy 
called  tlie  Dudley  aod  WotverbamiitoD  Tramnay  Co.  '.Ltd  ;.  That  coai- 
fanri  >■  tn,  in  IBM  eattnd  ialio  m  omlract  t<>  di«t>iw«  of  iu  undfrlaUn« 
to  da  Britiah  Baetric  TkMtiaD  Co,,  (he  defeodan  ta,  and  t  he  lattT  |.»k  the 
poeitton  of  the  original  potDotera  under  tbe  Act  of  1880.  Ily  an  .\ct  of  1839 
tlie  Coriwratirio  obtained  power  within  a  certain  time  to  giie  U'  tite 
to  tbe  promotera  of  the  Tramway  Company  to  «ell  the  undertaking  to  theiu, 
tbe  cooaidcretion  to  b«a  auiu  to  heaf(reeil  uprtn.  Un  Sept.  20  of  ihut  year 
tbe  Corjionition  gave  itotii^e  to  purrhaae,  but  the  value  oould  Dot  be  Of  reed 
upon,  and  .Sir  K  itramwell  waa  a|>pa<Btld  arlntntcr.  A  funhiaa  |iilc»«f 
£4,250  waa  agreed  U]>aD  befurt?  the  arbitrator  nt,  aad  that  Mini  ma  aeeerd- 
ingiy  mnAr  Jii-  .wm  ,I.  >5u'Uf  :(j,.n))y.  although  the  Corpwition'a  cheijue  waa 
aeiit  it  wo-  n-'.ui  ticil.  si.i]  tlL-li-iiil.ini..  fi.r  the  lirattime.  it  waii»»id.rui«d  the 
iiueition  of  rvuning  powors  over  tbe  plainliflff'  tramwaja.  They  refrnwd 
to  BwplatB  the  ewlwrt  milwi  (heOflTpontttop  gave  them  running  powm* 
vttr  ih»  Carpantioa  Bitaa.  Ia  defenoa  it  waa  pleaded  tliat  »e.'.  17  of  the 
Aet  of  1880  provided  tliat  if  at  any  time  traaiwaya  were  m  uIp  or  i>un;h*M'd 
within  the  borough  of  Wolverhampton  by  the  (,'.  rjxirati.ai  the  promoter* 
of  tlie  company  ahould  rasSo-  »rnt  tinintain  tl»e nece^iary  jun<-Uon«.  and  thai 
the  partiee  alHHild  jfr  ii.t  in  m,  h  tlier  running  powera  onrr  the  rc«pective 
lines  under  Board  of  Trade  cooditiofu.  By  tbe  (aloof  tbe  line  in  •[iieatioii 
to  the  Corpontioo  dtfwwIaalibaMMWtitM  (o  tht  rUht*  and  privilreee 
Ihe  oriKinal  pmmotara  UBdar  tbe  ordar  of  18B0,  Vat  theW  rights 
l  orwratlon  refund  to  give,  and  defeiidanta  themupoi)  d»etine<i 
■1)  tbe  »»le,  being  apprehensive  that  the  C'irpi>r*fion 
would  lever  the  portion  aold  from  tbe  remainder  of  the  undertaking.  The 
dalndailta  accordingly  oouiiterctsimed  for  a  declaration  that  on  conveyance 
oflbe  tramway  in  question  to  tbe  ti>rporation  the  defendants  became 
entitled  to  running  poweni  over  the  whole  of  the  Corporation'*  ty-tem. 

Mr.  WAKMIXOTON'.  l^C.  for  plaintifft,  5»i.l  the  c»»e  resolved  it«elf 
into  the  CMi»tructii>n  of  A.  -»  o'  PjHiam»pt  l>ef<'ndaot«  eaid  tUcy  were 
entitled  by  atalute  to  runt  in^- p  ., .  ,  •  .  ..  i  th  it  p<irti.>n  of  Ihe  trsinwoy 
which  waa  tbe  ■ubieet-matter  of  the  ooiiiroct.  The  Corporatiou  denied  that. 
K*  wnaMlMt  ■»  BiiHiMBt  for  plaintifTa  into  tWB  OMilaalioH>  FbM, 
that  theMmdanto  were  aeaktug  to  apply  aecl?  of  tlw  Order  of  1080 
to  a  tubjcct  matter  wholly  foreign  to  the  eivtion.  It  wm  a  aection  intro- 
duced into  tbe  provinioiial  order  for  tho  protoctioii  of  the  local  authority 
tgaiaat  tha  (Naotan.  U  manoi  •  aactioB  which       additiooBl  pwim 


of 

the 

to 


to  the  |irotiiot«r»,  tut  "ubjected  tbe  pr>imot«r»  to  certain  liabilities  at  the 
ce-iuent  of  the  Ciirporation.  H  ie  •<■<-  'i  1  p  lint  «  tl,:if  in  tli,-  Tr^iji  w  vy  Ai  t 
of  1899  tbe  •anie  iileji  wa*  carri*- 1  f  irivn  l  i  i^*^  -n^^  ^'•i  t  in'1  ^e.-_  ..^i  ,f 
tbat  act  provided  '  Nothing  in  tbii  order,  «ave  ts  by  thia  section,  proviJed 
ehaHaiiithairiw>fc>TtBBiolifB  ta  ouniia  any  pawiw  withiB  the  buroqgh 
of  WalTCrhaiB|iihNi."  What  tit*  defendaDt  eompaajr  w«ra  awMng  waa  ta 
haveniDniag  p<jwer^over  a  tramway  within  the  bi>ruu|;b,  not  by  thia  .\?t  uf 
1899  Utt  by  ll>«  Act  ji  1880,  althou^-h  Uie  provi«ioii  uf  the  latter  act  wraa 
thit  tli^y  vhouM  ouly  have  luch  lovicru  a.i  are  "  by  tliia  act  cxitiferr»l." 
l  iiKt  «  i.  t  .{toKcd  aud  I'onGrineil  by  the  < '  ir|iuraUon'a  It  :iMugh  Act  of 
M'Jj,  tulik'h  provkKil  by  sec.  64  tbut  as  uriu  a."  the  acijuiaitioa  authnria«d 
by  01' .-.  CI  «l  the  TrMBwiMB  AM.  of  188B  hul  bean  earned  out  tbe  prori- 
>ioua' orilir  of  1880  ahalfeaaae  to  Bfiidy  (hereto.  Tberefcae  he  «ul>mitt«rl 
tlial  Iheconirarl  was  by  atalute  anil  that  ttte  < '  ir^iontlioii  were  entitled 
to  a^teTjifit:  («rfornkatice,    Altematively  ihem  waa  a  i-laim  for  tlamagre. 

Mr.  FKKEMAK,  i^.lV,  lor  defcn<laiiU,  aaad  tbe  only  point  be  waa  oaa- 
c-rned  t«  •>■••  was  whether  his  rliente  had  •  ririit  to  IM  mBBiBg  pawiB 
lliey  dafaaed.  He  euhaiitted  tbat  tec  17  was  inwted  fa  tbe  inmrfnnal 
unler  uf  1880  not  wholly  or  prindjially  in  the  inl«re«t«  of  the  Corporation, 
but  in  order  l.>  aerum  for  everyone  rojw^<Ti!ec!  and  the  public  that  con- 
tiiiu<»ua  !iie*n«  of  tr'sn^t  ^bntjM  f>r  ^^rrjierved  from  outlying  place«  tike 
Doflley  nil  >'HU:.ry  '.nt'i  tl..'  l,---\rt  i:t  5be  borough  of  \t'oIverbamiiton. 
lo  tbi.t  caw  the  line  within  anr|  without  the  boroii^h  boundary  wan  in 
•CiMl  phyiieal  eonUaaaiioe,  and  it  did  not,  he  tubmitted,  lay  within  tte 
pomr  of  the  Corinratian  to  say  that  beca«iM>  tbey  did  not  require  the  pro- 
nioterv  tt»  do  that  which  waa  inip«aible— vig.,  nnVt"  ■  iintiona  ouil 
rv>iiirounic»tio;i»,  hecauxt  thexe.  in  fact,  were  already  ;h*t!>fure  the 

second  |art  of  the  nection  which  related  lo  ruuoiiig  poaeia  diii  net  arise 
The  language  wa«  plain,  ttiat  if  the  CorpoiBlioii  wim  so  empowered,  a«  in 
fact  it  waa  *o  emrowered,  aod  waa  requtradby  tbe  (irviiuotera,  aa  Ic  had 
been  rfvpiirvd,  to  grant  raaotBg  powert,  (hen  the  Corporation  "  ahaU" 
grant  mich  powers.  Apart  from  the  legal  obUgatioai,  the  arrangement  WM 
fair,  l«cau<e  the  •ompany  ruuntag  iraiiii  over  the  CorfiuraUoii'a  lines 
would  leteive  only  the  eoat  of  su  runuiug,  and  U>e  praBts  winsid  go  to  the 
t'urporattuu.  It  would  be  a  griMs  public,  iaouuvenieace  if  either  party  waa 
•atidid  ia  aut  arUtrari^  tha  tlnuf  nMnf  UMh  or  ta  iMp  the  thnoiili 
nimhwof  the  Irama. 
Mr.  WARMINGTOK  replied  tlmt  tliIaiiiwa«Mehl«lMM  hrthahaaaftt 

tha  b«Mfit  oi  «ha  inUfe  aa  mpart 


of  Wolvf-rli^iipton  only,  and  not  for 
frau  the  Interaiia  of  the  boraiuh, 
Mr.  ^VSrriCK  JO VCii  iaUaatad  lliat  ba  WMld 


hi* 


Blactric  Tramwiiys  Co.  (Lti.}.   Elactric  ' 
Co.  (Ltd  J  T.  C(H>per  ud  Othen. 

This  case  .  ame  liefore  Mr.  Ju«tioe  ('or-iia  Hardy  yealerday  fThur«layj, 
tbe  abort  |<<not  involved  bsing  wbetbsr  tbe  fint  iuiirtfHI«ai— debenture 
haMan— wha  wan  ha  paaMHOB  hrthiir  traataat,  wen  cntitiai  ta  (ba 
whole  amount  which  had  been  advanced  aod  e(|ieBded  hy  than  on  tiM 

Madr,»  r.hrctn'i-  Trnmwaya  Cr.'a  undertiktnk'  in  priority  to  tbe  aaodnl 
mortgriEen.   'lite  foci*  •unicientty  appear  from  tha  judgment. 

Mr.  .Iiistice  Ci •ZKN.'^  IIAKDY.  in  hia  judgment  ns.\  the  i«al  iiuealimi 
at  inue  w.k«,  Who  were  entitled  to  a  auua.  runMi.  '  iRO.jK,  which 
repi'oeented  the  purclwue-nioiiey  of  the  Mailr*"  Iratiiwayii  uiiderUiiiig  ! 
anid  in  u  hai  priority  that  aum  wan  to  l«  paid  out  '  There  were  neveral 
cUiiua.  There  were  tha  tntateeii,  who  claimed  their  cost*,  charxe«,  wad 
enpenace,  nhi'.h  were  not  di-puled,  and  therefore  inual  be  (luiil,  and  there 
were  sevei-sil  |io»oii<  nlioclainicd  a  b  per  ctnt.  L'harge  in  priority  to  cvci-y- 
oue,  and  I  hey  claimed  fur  tike  full  auHHml  of  tlie  advanoes  which  they  hoil 
niadk  Thua*  cldmanla  ii«ra  tha  Bhdtrie  Oiiailruotion  Co.,  pUlotiffx  in 
the  aotiou.  Their  wen  also  Snt  debenture  linlder<.  the  Conatruction 
Coiiipiuiy  boldiui;  nearly  all  the  finl  debenturen.  They  were  5  per  cent, 
debeoturea,  U'.idea  wliicii  there  were  nerxmd  <lebenturrN,  half  of  which  were 
held  by  plaiiililTri  utid  the  other  half  l  y  the  llriti«li  l".lectric  Traction  Co. 
The  MiMlr.ui  Tr.icnnayM  Cj.  wa-i  tujv,-  in  the  roume  of  winiing-iip.  It  hjid 
liorrowed  muuey  iu  S  per  cejit.  debentureji.  The  tnmtees  for  tho«e  deben- 
tnns  hail  power  lo  laka  paa«aa»i«a  of  the  conoam  on  the  bq>|i«iiag  a( 
ctrtain  eventa,  whbh  avents  did  faapf^n  in  1S9S,  and  tbe  trusteea  entered 
into  pwi  i'iiiii.  Tltey  had  power  to  carry  on  the  buaineoi;  they  did  ao,  and 
ill  iloing  anient  large  kuixis  of  money.  The  money  for  carrying  oa  the 
l>u>inea«  iv«j>  fiirui«lied  liy  the  pUintilf  CK>ni["iiiy.  Thia  went  on  for  aome 
tame  until  in  1897  there  liail  hern  a  very  Large  aum  of  Ban^  advanced. 
A  tranaaetion  tov>k  ]>lve  in  1897  by  which  the  Mailras  Tramwaya  Co.,  tlm 
Kleclric  <  Xuatruction  Co ,  the  debentun  kioldere  and  the  tru4tee!i  all  cams 
together  aiiil  *rrive<l  (vt  a  certain  bai^gsin.  The  deed  in  w  hich  thia  bargnio  wm 
*«l  out  gave  the  Cone truLtion  Coni|i^ny  an*b»olut*  Srot  se'^irity  u|>i->i!  all  the 
priiirtirty  of  the  Tramway  C  impu.y.  in  l  l'  i.c  ihcia  lUi-  irit  .>•.  tl.e  rste  of 
6  per  ceut.  ou  that  charge  The  voUdit^  of  that  charge  was  not  aud  could 
not  be  diiBBtcd.  AUlMiigh  (he  pbunliff  aooqiany  were  under  no  obliga- 
tion to  lend  the  IVninwaya  Company  finihar  mweya  tbey  diil  lend  very  large 
■umH  ill  addition.  I'pou  what  teimi  did  tbey  lend  tliooe  further  moiieya  ' 
The»e  sumx  were,  be  held,  ailroiiced  upon  tlie  cuuditloa  tbat  tbey  ahould 
be  pai  t  of  and  eubject  to  tlie  uev  urity  given  by  tlie  deed,  ctrryiiig  f>  p?r 
cent,  intoreel.  The  aecurily  for  these  odviiicea  aWdulely  ^>-y n  1 
queitioti,  until  the  inntnent  aiiivesl  iu  November,  1898,  when  the  pUmtill 
company  hiwl  n^^iL-e  that  the  MrulroM  Tramway  Coai|Kiay  ha<l  dime,  what 
they  were  perfectly  lit  lit.orly  to  do,  namely,  ihvucmI  a  wond  delienture 
to  the  <!erehdaut«  the  Briti'h  Kleutric  Trwctioo  Co.  Me  Itlie  lp»rrir  1 
.ludpej  thouv'ht  tliat  he  muj't  riiid  Ihut  the  terni.^  uf  tJie  bargain  frere  ^.-t, 
out  in  tiw  deed  referral  to,  aod  that  be  einild  not  aod  ougtat  not  to  conaider 
iriH*  HMhthawhaMlhAiiidilaaf  tha  iwrtiM  if  markii  ban 
advtacad  liy  the  pluotiSe  indeaaadant  at  lochia  dead.    iU  tond, 

"  Iiijuie  by  the    "  "  "~ 


tlierefore,  that  any' n<1vanceK  niaile  by  the  plaiBtiff  cain| 
t  >  Nov.  25,  1899,  when  notice  wa«  given  of  tbe  iaooBd 
poatyomd  tn  the  aaaoad  mottyigaa'e  dahna,  - 
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Donbercsr  v.  Qaudson  and  Spencer. 

At('lerk*nwell(LojiJon)  County  Court  on  MondftfVcfore.lu-tk-'Wg^Q-C, 
Mr.  Sigmund  Donberijer.  inanu<artur«ra'  »g«nt,  M-vsii-.  i :  »ij  imn  »nil 
Speorar,  eUctrin)  eoKincens  for  £28. 15a.  (or  itooUa  Mid  ind  deliT«r«(l, 
■ad  dksMRei  «ti*t«raeil  by  breiicb  of  ennttaet.  Tbe  tun  (or  Um  pkiiitiff 
1IM  tlikt  in  JuQs  lot,  when  tb«rc  wm  ft  boom  in  iioall  IkmiM  for  MaclrinI 
llluiiiiaMino  owiug  t«i  th?  h':>*i1io($  of  n  Urge  DumWr  of  cAnurftln  on  beluK 
o(  Uie  w»r  funcla,  hi  <  lMv.  ll.ir  obuinnd  an  ord«r  for  £13.  1S«.  worth  o( 
tipni'.ii  frnfn  •li'f*!)*?"!!!! >.  V'lr-iiiDfl  ''f  tb"  gooi*  w«re  Helivwwl,  but  tbe 
rrmainilT  (hfy  ;.5f.i-ril  !"  iv  _cp'..  T!]*-  ilcf€iics  wM  th»t  wh«n  th«  neconJ 
iiwtklnivnt  of  the  lampa 
the  taHB  - 
Jad^Miii  tat  pMntW 

far  the  oniBipiilmv  wiedni^  «f.tkii  tm^taj 
Ubn  Mr.  JuiIIm  Wriiht  m  WadMidw. 
Jib  L0IUISH11>  m^aaraeA  tin  bauring  of  Um  petlUon  te  *  WMk. 


.he  lamps  was  nupnlied  they  im«  Tklualaii  to  defcndaot*,  u 
CaraiMl  for  iriikli  they  wan  raqairsd  had  ban  Md. 
pMntW  br  MIL  6^  and  omU 


MUNICIPAL*  FORBIQN  &  GENERAL  NOTES. 

APfOOTTUENTS  VACANT  AND  HLLBD. 

RuiboraQgh  Electri<;  Supply  Ca  rc<juir«  a  muiiu  aapctintcndcnC 
An  atlvertiBement  giveii  runner  p&rtieularR,  and  applications  mutt  bo 
rant  to  the  resident  en$;inett  (Mr.  F.  O.ilotden)  by  22nd  inst. 

Balton  ?>lectricity  conunittee  nqvn«  an  anistant  engineer.  AppSi- 
«atioD»  to  boroogti  electrical  and  tramway  co^^ineer  (Mr.  Arthur  A. 
I>4y),  Spa-roAd,  Bolton.    Sec  advertiscnunt 

Cardiff  Cnrp-'^ra>.;on  rwTtiire  a  maiiia  •up«rint«Dd<nt  Applications 
to  town  clerk  by  13th  inst  A  chief  a8«i«Cant  enf^naer  to  the 
felustrieal  tramways  en;,nne«r  at  Carditf  <iIso  required.  Application* 
bj  IStli  iuat. 

A  junior  aatitlant  is  wnntd  in  the  testini^  di  {i.irtment  of  the 
Brighton  Ci>rp'jration  eU'ctri  ity  worka.  Aj  iiliouiMtn  to  resident 
»!T5f;ine(>r  and  rtifto«p#r  (Mr.  J.  IJliristie).    See  aiivertisenient 

ikOfist  ( ri"  ami  f!li-i  tric  committee  riMjuire  a  junior  itsnstant  in 
the  mn:n^  iLjartment;  al»o  aa  iminoirer.  ApplieatioiiB  to  city 
electrical  >  n-mLer  (Wr.  TletOT  A.  H.  UcCMno)  if  Uth  inaL  See 
advtriiw'iiii'iji. 

V>.irkitl^•  Ooaurii  requira  a  neidoBt  electiiMi  aqpneer.  Applka- 

tiou»  to  clerk  hf  IMi  mat 


Mr.  E.  Trctiam,  chief  mipennUn  lent  nf  ?''>»ti||  Telegraphi)  in  the 
Mandiesttr  dietri«(,  has  Imn  ;i|i]»iiiitfd  ;rl ■•^ruph  manager  at  Die 
iccKtary'a  offlca,  Sl  Mortin's-le-Urand,  ijondon,  K.O.  Mr.  Trenam 
•ntCNdtheianiaeflf  Ik*  Elwtrw  Tel^mpb  Co.  in  1867,  and  when 
tbe  tel(]!f*pba  ««n  ttanirannd  to  tiie  OciTenunemt  in  1870,  waa 
amcNBted  n.'<ai«tant  superintending  engineer  of  tbe  Midland  ilistrict, 
SM  in  1872  wa!>  transferred  to  LLH.>d8  in  the  same  capacity.  There 
he  remained  for  20  yeaw.  In  l«9i!  Mr.  Trauam  waa  selected  for  the 
tiost  of  chief  superintendent  ut  Manchcttar,  and  since  that  time  ho  has 
been  princiMUj  engagad  in  Um  oigpnintion  and  cxlandon.  of  the 
iiunk  talc||iane  ajtten,  ef  vliidt  M  peiadptl  etBtm  wet*  mdar  his 
control. 

The  I'ijst:n:uter-i  ituernl  hits  ,il w  a jifK/iuti-l  .Mr.Thuniaig  MatOU, chief 

suiicrinieiulrnt  of  ihi'  s]iri:i4l  tele){ra^h  arratigeiuoiis  branch,  10  be 

tnitVi';  ni  iuu^'cr  f<  >r  t<.'li'^m[j||  bmlBCM     the  Uldtad  KlBgdkML  This 

i*  11  Utiv  JciMirlriienUl  pr;*t. 

Outol  a  liii^i-  iiiimlvr  ol  ;i:.!..li.jint.",  Mr.  K.  A.  .V.  i\>cLLn,  1!.  A.. 
M.I.lili,  li.is  l4;cii  m;Ii-i.-u-i1  I'ar  Itm,  ji^iLiuu  ol  tleclncai  engineer  to 
the  Marconi  Wireie.-s  l  eleijiaph  Co.  (Ltd.). 

Mr.  K.  Thompaon,  IXA.,  .'V.I.E.E.,  Iia%  beau  a{>point«d  atcretuiT  of 
the  Tramways  and  Light  (iailiraya  AiwoeialiaiB,  vhata  ottaMwiU  1m 
at  Clun  Hoiitf,  Surrey-street,  W.C. 

r>r.  B.  R.  Milner  Um  been  appointed  demonstrator  and  anrilttnit 
loctunr  in  physics  at  I'niveraity  UolleKc,  .Sheffield. 

Mr.  J.  W.  Beauduimp  ban  lieen  apjunti' I  works  tnuiiiit;<T  ut  the 
factory  of  the  .ShcfTicld  electric  light  Utintliueut,  i<cr  iiin  ;in. 

Ballymena  Ireland;.— A  report  on  electric  liKhting  is  to  be 
cousi  i  -j  - 1  iL  t!;i  u.  \t  meeting  ol  the  District  Coil nciL 

Blackpool  -  I'litre  has  been  aom<>  rc  adjii^tmeut  of  the  com- 
iiiitt.  4  of  tl.e  Council.  T»o  eomniittcr-<  htt\  u  btcn  appointed  I*) 
deal  with  i-lcctric  lighting  und  tramu.iy  matters.  Ilitlierto,  lioth 
Oepaitments  have  boen  under  the  charge  of  an  Kk-cUic  LighUn){  an.l 
Tismwaya  cumnnttee.  Aid.  iinidie  bos  b««a  re*el«6(ed  ckaicman  of 
tha  Tramways  coinmittee,  aud  Aid.  Qriae  Imi  ban  afaeb 
of  th«  Electric  Lif^hting  committee. 

It  haa  been  decided  to  apply  for  power  to  MBllCttBt  n 
Uiddk-lane,  and  u  double  line  in  Lvthta^MndL  £GOy(IOO  Ja  to  be 
benmnd  for  the  «onainiction  »f  the  ])emaMitinj  aadalaetiiMl 


equipment  of  tr.imu  nys  already  authorise<l,  and  the  Board  of  Trade 
have  luneticiud  the  borrowing  of  £9,30<>  fur  the  purcha-o  of 
additional  traiiicdr". 

Blaydon.— t.>>viij^  to  the  unsatiAfactory  Hy»teui  of  li^^iiiwa.  the 
*  'onncil  have  applied  to  tJie  owners  of  a  neighbonring  cmlieij 
(the  Prieitman  Company)  to  gi?«  a  aupplv  of  ciutent  i'be  aama 
company  ia  avppljiiig  cunat  lor  the  uutini  «f  a  aeigjiboniing 
village  O'utonaamlleid). 

BoUMMOlh.— He.  A  P.  Trotter  hak)  a  Beaid  of  Trade  inqoiiy 
at  BonneaHmth  on  TneMay  Into  the  applleatloa  of  the  Oorporation 
lo  borrow  £t74,7&0  for  the  construction  and  oiuipmcnt  of  electric 
tramway*  uncler  the  CoMneilV  provisional  order  of  1900.  The  town 
clerk  (Sir.  J,  Dmitt,  jmi.)  ami  lli<>  boroup;]!  «urvc5iir  I'Mr.  V.  W. 
Lncey) appearftil  in  ^hmn.c  i;  tlie  a]i]i!ic.itiun.  Mr.  L:>-<y  saiil  the; 
whole  of  thi'  liiip.^  w  i^jlii  l.>e  wiihin  tbe  borougli,  ihelongostriin  frnm 
the  iLt-]">t  wrmlii  1*  2  iiiilea,  and  the  steepest  gradient  1  in  1  !. 
Mr.  DruUt  expliuneii  tiuit  the  Poole  and  District  Electric  Traction  Co. 
were  now  constructing  a  light  (electric)  railway  from  Bourne- 
month  to  Poole,  wbitu  the  Chriatchurcb  and  Baamemonth  Company 
had  also  powen  tooomiraet  a  tramway  between  the  two  towna.  The 
clerk  explained  ttuleaa  the  Oin|Miratuin  eomtnieted  the  tnmw^ 
within  two  years  the  other  companies  could  step  in  and  carry  out  the 
work.  On  behalf  of  some  pro(>erty-owuera  Mr.  Franklin  oppoeed 
the  proposal  to  erect  the  generating  station  in  .'^uuthtutc  ruaiX  a.^  it 
would  depreciate  t}ie  value  of  property  in  the  neighln  .iirh  >oJ. 

Breach  of  Electric  Wirinc  BeroUtiona.— At  the  BamsJey 
Police  Court,  hut  «'eek,  Mr.  Alfred  bbarp,  a  local  electric  wiring 
coritractor,  vras  charged,  ande?  tbe  Klcstric  Lighting  Act?,  l^^f  and 
Is.-.'^,  with  supplying  an- it h[>r  per-~i:.  witli  i:'l"ct.ri;'ity.  Mr.  11.  liors- 
lielii,  town  clerk,  prosecuteJ,  an  1  explainc  l  th.it  the  act  provided 
that  for  any  breach  defendant  wa<  liabl-j  t.:.  a  j  en  iltyof  £6  and  a 
further  penalty  of  40s,  per  day.  The  odence  was  thai  dafcndant 
supplied  his  next  dooK  nai|wiHMr  with  tiattbda  entrant  withoBt 
having  received  eonient  of  the  viideitakatB,  the  Tom  CbondL  The 
aaesiaiant  engineer  to  the  Council  saw  defendant  last  week,  and 
noticed  the  connection  had  been  made.  It  waa  admitted  there  hail 
been  no  fnud,  but  the  borough  electrical  eugiueer  ^Mr.  Bestow^  said 
it  was  a  daniteKms  practice.  It  was  also  admitted  that  Mr.  Atkinaon 
had  a«k«I  f'lr  a  supply  of  current  to  hi»  mm  pr.'mi.^cs.  Dcft>ndant 
v.lL'HrU-il  that  th>.nc  had  been  no  attempt  to  rli'trai>1.  iL'  h.ui  pLici^d 
the  fittings  in  iiis  neighbanr's  premises,  and  a*  the  gas  sujiply  went 
wrong,  the  defendant  Aoggested  nuikingacaaBectioBnonhiaaerneab 
A  fine  of  8i)«.  and  costs  was  imposed. 

Caaterbdry.  T''.'- Council  are  rccommonded  toapplv  for  ^am  tiou 
to  borrow  a  tuilhei  £i:(,(iOU  for  v.xtviuions  of  the  eleclncity  worka. 

Cheltenham. ^The  promoter  of  tbe  Cheltenham-C'Iceve  light 
electric  tramway  (Mr.  T.  Keviiu)  has  now  let  contracts  for  tbe  plant 
aud  e>iuipiiient,  and  the  work  of  constructing  the  pem.aQent  war 
will  shortly  \<3  commencol.  On  the  suggestion  of  the  boroiign 
rieetr;  il  i-i..;iut'«r  (Mr.  Kilgoui)  the  Demerbe  rail  ia  lo  be  employed. 

Olydebaitk. — The  Burgh  Commisaionere  have  decided  to  apply 
for  an  electric  tramway  provisional  order. 

Dover.  ~-A{U'>ag*t  the  improvements  to  b«  made  in  this  town  will 
be  tha  ceutnctioB  of  •  saw  Tiadnct  nad  at  a  coat  of  £100,000^ 
which  wOl  provide  a  fine  ^imaak  fmm  the  pier  atntions,  and  a 
direct  double  line  for  the  clectlia  tniawma. 

Dnagannoa  (Ireland}.— The  Diatriet  Oeitneil,  who  arc  applying 
for  electric  lighting  powers,  are  advised  that  it  wonld  be  more 
economical  to  une  Heam  power  in  generating  electric  current  than 
to  adopt  tbe  promecd  Benmirb  water  power  scheme.  The  atimated 
cost  of^^eamAlriTen  plant  is  £T,O0a 

BMt  Bkm  — Ixtauiini  of  tha  are  Ughtiuj^  eatinalad  to  eott 
£l,sn^  have  been  amthonaed. 

EdllUWtai.— The  District  Council  hare  rescinded  their  re^^olution 
to  apply  for  a  provisional  elvctnc  lighting  order,  a.t  it  was  thought 
that  a  separate  application  by  the  Council  for  electric  lighting 
powers  would  militate  against  the  succesa  of  the  bill  which  is  being 
promote  !  by  n  number ol  the  North  Metropolitan  i'onncibi  for  power 
lo  €*t6lil:  'li  i-lnirl -ity  supply. 

Electric  Tramway  Strike.  T!se  (»liUmiti.  Ashton  and  Hyde 
ll.eeln'-  Tramway  ^Lt(i.  j  ha^  withiirawii  Iriini  the  proposed  arbitra- 
tion oil  the  recent  strike  of  tlieir  em[iluyi  i  The  dispute  i«,  however, 
h^ed,  til '  men  having  been  reinatat<-l. 

BU&nd.— The  Council  are  negotiatinj'  for  tht>  purebs?*"  nf  it  =>;t<» 
for  tiieir  proiKised  joint  electricity  and  refiue  destructor  li  !.  i  t.ik.i.  ; 
and  a  deputation  li;(i  lx\'U  npj.iiint:;d  lo  vii-it  Bra  Ifoi  l  wi.tre  Buuilar 
works  are  in  oixiiation. 

Oniaborotlfh.— Tbe  Northern  Countica  Klectitc  iiupcly  Ca  are 
applying  for  a  provisional  orthr,  but  Ix-fure  i-onmtiagtU  IHlMck 
Council  wish  to  see  a  draft  of  the  propo^d  oriler. 
_  Hereford.-  -The  Couucii  have  d.-.-id«d  to  p-.;t  d-..-wu  an  addi- 
tional  250kw.  steam  dynamo  and  to  carry  out  certain  £\tt:aaao!i.i  of 
thanainaatanealiniatadeoit  of  £.'>,0Oj.  Sanction  for  borrowing 
fUa  aoB  haa  ban  apslied  in,  At  preaent  the  c'luivalent  of  searlv 
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Holyhead — In  tho  report  of  ext+rln  Rpfiointcil  to  c  iii-iticr  tlic 
pnnJtieabilily  -ji  utilutD|j;  tb<?  jhum.t  "f  Uif  »  uter  nitiiung  throogh 
"  Pont  Luinwan  "  in  the  ^'.-niTAti-in  :.t  i-U'ctric  ciirrciit  ttif  IMhI 
that  there  ii  tiifliciuDt  power  to  gtneiaU;  S.'i.OOO  ha\ 

I&QtUCt  — Vestcrdar  (Thurmlay)  Dr.  DaiiforJ  Thomas  hti  i  an 
inrjiiin'.  si  the  Maryltbone  Coromrt  *  Court,  into  tht*  ejrctimstan^es 
a'/.eiiJii  -  tlift  death  of  Kowi.itui  Hcrliert  PicVwortli,  2:;,  .  k'Ttncal 
eiiK>i'i;«''i  s  suM-itAiit,  who  dicii  from  an  electric  nhock  whilst  at  work 
at  the  .Metropoliun  Stestrio  BupptrOi^'^  >MigBi  IfawiitMar'iqun, 
on  Tue»l».>'  la«t. 

Vr.  RaCMH  PiCKwuRTB  itatcrl  that  ileceasFd  >  hii  (od  '  hiul  Iwra  in  tiM 
Mgpley  of  the  HetTopolllao  Cirmpaoy  tm  oisiatant  electrical  riiniMrr  at 
Miiiii--hs«t«>i"  •qiiifj  f  >i   1!?  i:t  ill  t  hr  f  jcellnit  h««lth.  On 

TjLfiiUy  tLiMtiiiiij;  lie  li-:irti;-il  i>(  In  •I.Mlli,  m  i  aflrr"'ard»  beard  ikii  hr- 
w%t  engtced  kl  lite  workt  when,  \y  Kiiue  loeana  while  {lUtUng  on  a  twitch 
at  the  ewltebiiMid,  hU  haodi  cuw  la  wMMt  with  •  tin  wsik  b>" 
death  occurred  icutaotly. 

OanaoE  RH.i.xi>ri!i,  ■  iwitehbuiril  attemlant,  itAteJ  ttiat  men  eogagrd  at 
tbawnrlo  Here  iiMtructed  a«  to  their  iluliee  aiid  a>  In  pr«cuutioii« 
neccwrr  tr>  tw*  tjikrn.  (;Imvmi*ci«  pnii-;:!t'^l  fur  u»'-  Iti  thewurk^.  On 
Tu*^>  Uy  niijrinn>;  at  V^o'^c-  k  wUncM  f  ^unil  lirir.i^rii  ,a  Work.  At 
U:30  ive  uw  ii«w<M<Hl  «iigtg«rt  la  ooDiMctiiig  up  aume  large  cable,  aod 
this  bad  to  be  eaaD««<ad  with  (bi  iwitdl.  Ua  would  not  wc«r  ((luve*.  but 
would  prefer  iiuulated  hauiUo*,  and  ilF  «a«li  were  ueed  then  the  work  e<'uld 
be  done  with  p^rfn.  t  «jif<"y.  Hp  tUT-H  Tviiinil  intl  I  -  ked  at  droeated  and 
•aw  him  falliog,  •«  i  li»  thdi  ij"tice.l  Ihut  ilf-vA-.^.i  h»il  evidently  m-rived 
a  tbock.  bjivio^,  iii%t«ad  of  taking  hold  oi  the  iuiul«(c<l  handle,  takeii  buld 
of  ih«  iLif  ;  ti  work  with  boUi  hamta.  H«  went  and  pulled  deoMeed  away 
by  t.ikiM;  ii  Idotbu  coat, and  aDdiafearad  to  rMtore  him,  bvt  wflhaut 
arail.   A  'l,-'or  ww  called aad it  wm finnd ibatd«tli had •oaiMd. 

A  I  I  I  a<ked  if  there  WM  imf  IIMiltMd  oTtlwwibiai  notlflBK  a 
5!;'>.k  ii.  j'liUini^' ^ec4*a**>l  awey 

\\  :tnp--  lliLTe  wiJi  i(  li.^  ho.l  iill<-uii.t<-il  hi  j -ul.  liiu;  ^  i ly  by  tha 
haodi,  tltoefure  iie  tuuk  liold  of  hitn  bv  the  oimt.  TlteTe  wai  no  dovbt 
tiM*  dMcawd  t<>»k  ludd  M  tto  IMIlltUal&lgtt  «MCa(  cbMfid,  OMlMd 
(MtU  Me  by  a  lamp  of  n-haail  wiMtbw  (b»  emtant  wm  «q  or  off. 

Akthltr  Wyatt,  iiu|ieriiit«railcnt  of  the  Manclieiiter'»<|unre  ■tati^ii.  «ta'ed 
Uut  deceanvl  wai  well  ac<|uainUMl  with  thr  ilat«e«  and  regulati  'iin  with 
r«g»Ttl  to  what  prvcsutiniM  wcra  nvctnary  to  t>t  taken  lor  •nfely.  Tliere 
wu  kl  llie  worki  a  Urge  xiritrhliiHwd.  ami  there  were  certain  (umiiectiuD* 
with  it  and  tlie  inai>i«— in  fact,  n  dnno.  Tlir  Ci'Diieclino*  I'oulil  li;ire 
h*M  Blade  witli  prrfect  Kafcly  if  dcceued  h»l  tAkci)  hob)  cvf  ilic  ioauUtnl 
*?— ^1*  The  •»itthlwi>rd  itfclf  waa  intulatetl.  ItooeMed  went  on  niitht 
duty,  and  b«<1  bi-'-tiAt  n-^rk  »!l  (hn-'Ut;?i  th"  jiitlit  v-'y-'w  iin  .  urrnii  frum 
their  >Ut>'::-n  lit  Willi  -. irii,  Witiir>-,  ^.m  nt  r.  111.-  w.  ilc,  ,l,,.iii  h  i  !  r.wt 
niiM  no  Tueedny  morBiog  ftad  then  found  that  dectaaed  w»<  del,  ii*d 
dtBWeld  tahaH  above  hie  bea^l  he  wonld  ham  1MB  ^taAat  tkaMmnt 
WM  flo  er  not  hy  the  pilot  Ump.  At  tha  lima  ol  tlia  aeeidMl  lha 
Tultage  wu  1,000.  Ue  eiamiiMd  tba  mMhlnery  and  found  nothing 
eiaiiw.  The  work  that  deceaeed  waa  doing  waa  timilar  to  that  which  bo 
nuuld  do  ercry  day.  Tiiara  waa  BOtfeiBf  lo  fnfmt  decatiad  ttioaliiag  lb« 
metal  if  deceased's  haod  ilipfad.  Xlm  ma  terMtlf  aipaMd  mttal  cm 
the  «wit:libi>*r(l. 

Dr.  J.  P.  StDi^ux  atated  that  he  wu  cattad  in  and  found  Wa  asUact 
The  hands  were  both  daitro^,  dou-ly  ahowinx  tint  tleetrtHty  had  paseed 

tlirou^lj  the  boily  froui  one  aide  to  the  "!h»r.  und  dnih  wim  in»t»nt«nff<>uii 

froQi  tiii'xk. 

Ur.  KeansAiJ]  ToOD,  c)u«f  eegineer  to  the  Metropolitan  Coinpaoy,  aaid 
IliBft  Mm  ordhMty  prccautioaa  wara  taken  lor  the  aafety  u(  those  eng.tgril 
at  tha  worki,  and  to  enable  anyone  to  see  whether  the  current  waa  on  a 
nwitcb,  thera  wa«,  above  the  board,  t  pilot  laraj).  In  this  instance  no  d<Hibt 
dcoeased  took  hold  <>f  the  switch  by  the  utetal  portion  with  both  haoda, 
thiukinff  the  current  wm  off.  He  wtiuM  rijnpiii<!r  wln-tljer  it,  «»•  m  it 
poeaibiefiir  r.Mrnr- mcOn-i  Tm  1*  n  'ujiK'l  ■  y  wliirh  uny  I'innlar  »._-jiiiLUt  ."Ul  l 
Le  aTi>ided  in  future.  The  switch  w«4  omatrucird  »o  tliat  it  could  be 
nwd  lir«aakaDdcaily',aBdtap(avenallwhaadaiiffto(A«ntlMiwuUiad 
handle  llieiw  waa  a  AaiMte  at  tKe  end  of  ft. 

Mr,  Ot  iU'ii  Hii  TKr^<;nt  r  <  I  nertiment  In«iiector,  aaid  he  had  vixitad  the 
wm:1,>  an. I  fiiin  i  ihiit  it  Hjn  U'lrked  on  the  hi^'h-prwieure  ay»t«in.  There 
WM  Distal  work  <m  tiie  awucliboard  that  wm  expoearf  nr.d  if  this  ws< 
takaa  bold  of  without  the  iiwuUte<l  handle  it  woul  <  !«  il  in^emus. 
Tlia  Rsgral  Commissiun  on  l>uig«rous  Trado  made  a  racommeDdation 
wHh  ngani  to  awitchlioaiit*,  that  all  metal  parU  abould  ba  iaaolated,  or 
Dtana  taken  to  inake  it  iinp««aibl«  for  workers  to  tonch  ttwni.  The 
iwcoronienilrttionaof  the Comitiittce  b.wl  n<>T,up  to  the  pi*"**?it,  l>e<Ms  pu*  in 
loTcr  liy  il.c  HomeOfDce. 

The  CoRuMB  said  (here  wus  n«i  doubt  froui  the  evidenee  tlmt  decrueil 
■Mi  haw  tafotien  the  awitch  WW  (ihaned  whan  he  u>ak  hold  of  it. 
Ha  dMHdd  notilTUa  the  jury  to  moauacod  ia  their  verdict  any  uartieular 
kind  of  protection  bccauae  it  might  Le  that  they  u  Uyoien  mmH  MMin- 
meod  aumetbiug  tliat  would  be  uuauiUble.  Tbey  had  l«ttcr  nava  It  to 
the  com|»tiy  {n  find  nut  wJut  Wfie  thfhwt  fnrtlmln  In  .nlnpt. 

Tl»e  J<  ii'i  ri-tun.r.i  a  vEnlji  t  tluit  ilfi:r»>t:i  (in'il  :ri:i:i  Ihi'  i:rlc>.t«  f  ,iO 
electrk  ahtvk  ,\i  Ji  li;ue  wl.im  ileueaned'a  huidit  came  in  contact  with  the 
electric  current  of  a  twitch  when  ba  KM  ehanging  oTir  tha  aHian^  and 
thai  death  aroea  froni  accideolal  «anMa>  Tba  jury  raoamMiad  In  tha 
imoediatc  contideratiou  of  iha  fTWIIWIIT  tht  DHWilj  of  |l«latMn(  tlU 
natal  parts  in  such  a  manner  thai  naadfar  amtuinnita  OHiaot  acwr« 

KeitUey.— The  ncnoml  atoBa  of  tha  new  electric!  tj  .tUtion 
buildinB  WM  laid  by  tba  Mayor  (Mr.  Loagsdon^  on  Friday  fast  The 

electrif'Iif;httit(,-«rbeine  in  beinj?  carried  out  under  the  siipervisi'in  of 
the  bor  ii>;h  rlcclncal  engineer  Cblt.  J.  M.  Smyth).  The  Conn  il 
huTC  obtained  tauction  t«  a  lou  ol  £34,000,  aad  it  is  nmlcifated  Utut 


current  will  In' a\  Aitilile  liy  Eaater  next.  At  firtt  it  i"  [.ruiKis^d  to 
pat  down  plani  ol  ^  UtUd  capa:ity  of  80<>  R.P.,  but  provii>ion  has  been 
nuidn  lor  eztensiona.  Distribution  it  to  he  on  tht  WDtiawNH-ClinWt 
thfM-wire  aystem,  at  a  preaaare  of  £10  volt*. 

KimbarUy  (Bonth  Africa).— NotwithttandioR  the  atraM  of 
martial  (rente,  ih«  chief  citizeoa  of  ibu  so-ahead  city,  with  th« 
mayor.  Mr.  U.  A.  OliTar,  nt  IMr  btnd»  oil  Oct  13  formally  opentd 
nn  eliTtne  lightiof  atalimt  fa  Mmaetion  iritb  the  elect  ne  power 
ttation  in  StiKkilalcntrntt.  Tlia  dfciaiaa  to  e»tabli>»1i  electricity 
supply  at  Kiniberley  was  (akan  hj  tha  Town  Council  in  189A,  but 
•omc  dilGcnltv  whn  i  inj  in  obtaining  the  neccwiirT  i'i.'sO'^i  i'A]  i;al 
(or  a  start.  *1  h.'  !>.■  Iktr»  Company  came  tii  the  rc»cui\  'iml  .  bill 
was  paired  enablmji  the  project  lo  k*  e»rried  through.  The  iccfB- 
ful  lendercn  lor  llie  gfiimting  w  rl,<  un4  their  eqnipivimt  were 
Mcs»ni.  RetWL-it  and  Ijeni.  The  c<intnii-t  was  signrn  in  Iti^U,  and 
thnworfc  wm  to  have  )>ecu  c»mplet«<i  in  Kebmary.  1900,  but  owin;; 
to  tha  tiega  thi*  had  proved  impossible,  and  incurnd  a  delay  of  acven 
or  «i^t  BMBthiL  At  Oie  ainrt  it  «M  4«cidid  to  ehtiga  U.  9L 
jtt  ontt  (or  currant,  b<itt  tUa  haa  baaa  rtdnead  to  Iti,  although  (an* 
are  enterliiBad  that  this  price  will  not  prove  ixtmanerative.  When 
the  additiiOBll  ttoiler,  which  is  now  on  urdcT,  in  installed,  the  station 
will  liara  a  <'a]iacity  uf  .'>,CiOO  8  c  ]!.  lamp*.  Already  over  -(.000 
lampa  hare  lieea  applicil  for.  At  present  the  supply  is  cat  off 
at  1  am.,  but  «  lir,;*  hjtti»rv  ol  acriunnUtot^,  -iiitinir  iV^.fW,  is 
on  tho  rood,  n:i'l  I'inil'If  tins  ■■nri>  Knur  hi  \-c  Oi.nsiiifiitjiy 

cxttendvd.  &le»ir».  li«uuen  and  ijtm.  wen  hwLily  CAiii^alaUten 
npon  tlia  ancce.s!  of  the  inaaguration  and  on  the  general  complrtenea* 
01  tba  works.  TUeffi:  congratolationt  «'ere  extended  to  Mr.  Wilms, 
the  anperriMBg  angincar,  and  bia  ■tail'.  Mr.  Raanert,  who  returned 
thaska  to  a  loMt  m  honour  of  hla  im,  aaid  than  was  uo  queation 
o(  the  abwlute  cettnintr  that  the  installation  at  Kimberley  would 
be  •  paying  one,  aad  ua  price  churned  for  current  wa.5  reasonabla 
compared  with  that  paid  in  other  ports  of  South  Africit  H<  stnii- 
cipnted  that  in  the  early  future  tbey  would  Ijc  able  to  r-'iUi  i-  ev<>n 
this  comparatively  low  price.  He  claimml  for  hut  atalf  that  tin  v  h.xd 
bci-n  successful  in  helping  to  keep  the  lioern  out  uf  Kimlieili  v,  l  >r 
the  Boers  had  mistaken  the  trencbes  thtt  were  being  dug  tor  the 
electric  lighting  cables  lor  roilitar}'  trenches,  where  dynamite  waa  ta 
be  plac^  to  lilow  up  the  bcjiegera  if  tbey  approached  too  near. 

KiBf's  Norton  The  ^uotion  of  complyiut,-  with  the  ternisnf  the 
pruviaiuual  order  obtained  in  lt\\)H  ii  t-ugagiiig  the  attention  of  the 
C'onncU  and  thn  Boned  of  Thuk  art  awod  to  r&tand  tha  tiaio  in 
which  thia  ia  to  iloocw 

KiofmilfM.'-'Thn  KHv«"><<>t'  •IwtrietiBnw.ij  DMoiieMlfjr 
iiis}>vocad  on  behalf  of  tlw  Bonid  of  Tnda  oa  FHdiqr. 

LaaaisftOB'— ^Tha  Omneil  aro  nMbing  Mctioii  to  a  Imn  «l 
£7,000  (or  n(tt<«  deatraetor  worln 

Ugal  and  Btbical  AapocU  of  MnMpl  aMfelMtlas.^Ak 
a  meeting  of  the  Leeds  Corporation  atlaatiaB  waa  eaOad  toUM  tact 
that  the  tender  »f  Maawa  John  Fowler  &  (V  f  jr  tho  exteniion  gf 
a  switchlnard  gailetrliad  Imui  aacopted.  and  that  an  uldvrmaa  wai 
a  IT.,  ifil'ct  :)f  that  company.  The  town  clerk  rulod  that,  while  for  a 
iiii  iiil.'r  t.i  supply  a  corporation  with  gooJt  was  contmry  to  la»- 
iiieiijt  '  r<  "t  a  liraite<l  liability  ompjtny  could  ilo  .to,  although 
nil' in:      I  1  Oic  (.'onncil. 

Leyton     Tlir  ^(>*am  f'ait  »t  the  electricity  works  w.n  startfl 

on  .'i  rii  !  I .  : 

Light  KiiU ways. —This  Span  Valloy  Linfal  BiUwa/ (Btttnsiona) 
(inier  bis  \,^tn  .<i]biiiiit«d  to  tha  Bwtd  o?  Tttdo for ooalfluatioD. 

Ubjtictiocs  by  l)#c.  6. 

Crewe  Town  Council  are  about  to  apply  for  an  order  to  con-^trnct 
a  system  of  lisht  (electric)  tailwars  in  the  boruugh.  Tki  scheme 
indadaa  tight  nngtha  «f  liaa  whiot  will  bo  eoaatmoicd  to  a  onige  of 

Limerick.— Tho  CbipantHa  kam  baui  notified  by  tho  loiiAof 
Trade  that,  oadar  the  apc^l  eiitun^aacw,  they  will  defer  eon* 
sidcration  of  the  'lueiition  of  rsToldng  the  provisional  onier  for 
IS  months.  If  by  the  expintion  of  that  perii>i  the  nndeitafceta 
have  not  taken  definite  vtepa  to  carry  out  the  ob]igatioa«  under  the 
order,  the  Board  mav  not  feel  justifiel'in  allowing  the  order  tu  remain 
in  force.  Un  Wedneaday  a  deputation  waited  npon  tho  Local 
Governnnt  Board  lo  iiidnca  tham  to  loconsider  thwr  deeieiait  ae  to 
a  loan, 

London  Bridge.  —  1 11  tii.  improvcnient  scheme  which  has  bvcti 
prejiattKl  b\  Uh  liriiige  liuiue  Ifstotoa  comnuttee  of  the  City  Oor- 
poratioD,  provi<>iu>i  i.<  inaJe  for  the  deotlia  lig^iting  of  tba  bcioge  hf  • 
arc  lumps  erected  in  the  centre. 

London  County  Council  Kl  Tuesday's  meeting  it  wi.»  iiKro'.-  l 
to  loan  Hampstead  Uuariums  £1,142  fur  the  in»ialluii<ju  ut  the 
alertiie  light  at  Ibeir  workbonaa; 

Hia  FIro  Brigade Commitlce  reported  fbat  tt  tied  haen  the  practice 
to  allow  public  institutions,  tlieatn:),  bunnetfi  prcmi!<e«,  itt.,  to  hav(> 
direct  electric  commonication  with  the  ni»rcit  fire  atatlon^,  n  ehargt; 
r>f  £5  being  mad«  for  the  privilege.  Success  had  attended  the  experi- 
lutiit  of  utilLiing  (by  meanx  of  on  apparatus  dc«igne<l  by  Coramancler 
Walla)  fire  ahtrro  jkmU  for  the  tnutamiaiioa  of  teUpboniio  Bunngesi, 
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and  it  had  been  determined  th«t  all  fire  alarm  poat!)  fixed  in  the 
public  UioioDghfires  of  Loudon  should  be  idaptea  for  tfau  purpo«e. 
It  wiH  utw  yiapoMd  dnt  (Im  •■■»  tUai  iMiilA  be  done  with 
nmMt  lo  Hmm  prifMli  flaBmaBiHlMn%  ua  link  «b  Um  patting  in 
ofneMv  ^fintai  tlw  unul  dwy  Aodd  ndaoadr  to  £9.  SiL 
AhiiiviL 

Ins.— TInn  an  at  pmant  SM  autootn,  itpniMtiDg  tta 
M[iuvaI«Mt  of  Y^M  8  e.p.  Isnpt,  ««aa«etad  to  Iha  daetria  amplj 

tnainiL  The  Electric  Lighting  i-oramittee  b«va  molvad  Art  'For 
the  preeemt  •  number  of  8  &p.  knif<a  of  190  Tolta  iinad  of  MO  Totii 
ba  md,  mith  tkt  olyaek  of  eaaing  the  load." 

MaaAHttK— Ur.  D.  Boyle  ha<  been  ie-e1ect«d  chairman  of  the 
Tramway*  c«mmitt«.>c  A  aub-caoiaiitlaa  baa  been  VfgcU^ltd.  to 
confer  with  the  Elcctricitf  eonunlttea  aa  to  llw  anppljr  t/t  deetcie 
energy  fur  the  tramways. 

Dr.  liuhu]!  ha*  bwo  aii;)oint.-fl  _j:  .irj_:,ui  of  tli.j  Electricity 
committt-6  in  mcttmion  l>  Mr.  Lluyu  ii iKKinhoUnm  and  Mr.  J. 
Phythian  has  bi-cn  up]«jiiiliil  ili-puty-chiurmnn.  Mr.  Pliythiun  n 
an  engineer,  and  wa«  at  om«  tiiiti:  deputy  cliainnan  ot  tlic  cum- 
mittce.  Dr.  Bishop  wa«  in«trumental  lit  bringing  altout  the  r«cent 
inr|uir>-  into  the  working  of  the  £leetridtj  dcmu^neot  bj  a  apcdal 
sub-committee.  An  awtratt  of  tin  nfoit  ol  tbia  aab-ogmiDiltaa, 
which  was  presaatad  to  tin  Omoail  an  Slat  alt,  waa  giTas  in  oar 
iaaBaofSndinat 

IfantlU— In  the  bill  which  the  Conneil  are  promoting  poweri 
are  aoaght  to  acquire  land  for  electricity  and  gas  works,  also  to  enter 
into  agreement  with  tramway,  li^ht  railway,  and  other  companies, 
for  the  supply  to  them  of  clectne  energy,  and  to  raise  money  for 
daetrieity  supply. 

Uidaoiner  Forton.  A  eummittco  Ilm  Wen  Appointtd  to  coolar 
with  the  RuiL'irocl.  District  C.jiini'il  on  t)ie  prugvjsiil  to OMaUialk jalllt 
electricity  work*  for  Miil.-ottifr  Nf)rwii  ftini  fUiiatock. 

Hinaa  <  Brazil). —  I  >r.  Olympiu  de  Aaii  of  ibis  city  anoonnces  that 
several  electric  Lriunvuy  lines  arc  about  1*)  he  conttructed,  and  he 
desire)!  Itmt  minufactiirtrs  of  cloclrical  plant  anil  apparal'.o  iind  of 
street  rAilvruy  nuaenal  in  f^ciicral  phall  torward  liim  prico  lists^ 
catalogttiv         ii  :^  oltier  inlunualiun  c'liey  may  be  disposed  to  send. 

Mnnldpal  Talaphony.— The  Hove  Coancil  have  witbidnwo 
th«ir  oppoaiiiou  to  (ka  MoifliFBl  lelifliaM  adMsa  «f  tha  SrigUoB 
Corporation. 

llr.  A  R  Bennett  kaa  oSeied  to  prepare  a  report  on  the  telephone 

E'on  for  20  guiocss  and  UayoUmg  expeniei,  for  iha  Cbelteobaai 
ration.  The  matter  ha%lio«tm»  baMtdahtiad  WltU  tiwnnitt 
I  Eastbourne  applioatiaii  for  a  wmnclpal  MepHrana  lieenee  ia 
aMartaiaed. 

HtVIMRt  (Vflll.).— The  Corporation  ban  adopted  the  reoom- 
mtndation  to  appropriate  £2,0<X)  for  wirinc  aaoauoiaBf  ptaaiJaea  on 
the  deferred  |«y ment  system.   It  is  intended  toUnit  tlw  aitpaidilllW 

in  any  one  case  to  £20,  (•■tcpjit  in  ip«;ial  cases. 

The  (Jorporaliun  have  ikt  i  Us!,  vii  the  reoommendation  of  the 
Tramwnys  cmnniiltef',  to  work  the  tr.ujiWAyn  mi  ihc-  exjiiry  of  the 
lirwnt  ltft«e  (iti  .I:ily  nexr,). 

Kormaatoa  Electrical  Scheme.— A C4>uf«ii<ence  of  local  luithoritius 
was  held  at  Normanton  on  We  loesday  to  tonsiJer  the  electric 
lighting  and  tramway  scbsme  ^^^  the  United  i^iugduiu  Electrical 
Anociatiun.  Conncillor  W.  Shaw  presided,  and  the  Featherttone, 
Pontefmct,  Castleford,  Whitwood,  Wanufield.  and  Snydale  Councils 
weie  represented.  Noraianton,  Oiatlaloid,  wUtwood,  and  Faather- 
atone  approved  the  aekcna,  tlta  othan  inemaf  to  laftr  tha  qncatton 
•gain  to  their  respective  f  iiinrBi  tm  fintlMir  aiHiiMaiatinii.  Aaab- 
eommittee,  consisting  of  two  tnm  cadi  Obuoil,  ia  to  ka  appontad 
to  further  investigate  the  matter. 

Oraoga  Biver  Oolony,  — Xotiec  is  given  that  the  patent  laws  of 
tha  late  Onnge  Free  State  have  been  in  no  way  altered  or  dittnrbed 
bj  tba  tlwufer  of  tbia  territory  to  her  Britannic  Majesty.  Penons 
interested  in  obtaining;  letters  patent  or  renewini;  j>alent  rights  or 
letters  granted  ahciuM  theit'fore  proceed  a^  hitherto.  Applicaliona, 
s]>ecifications,  &&,  may  now  be  drawn  up  in  the  Eoi^lish  language. 

Palatoy. — In  fntore  customers  of  the  cleclriciir  deifartmsnt  are  to 
hnrv  the  option  of  taking  current  at  a  iiniforni  rule  olS-i  per  unit  or 
r>f  aciherin^'  to  the  prcaent  nwxitmim  deiii.ind  Kj-Mern,  i.f.,  7d.  for 
ihe  fir>l  hour  ;.nd  3d,  after.  In  reply  to  .1  iX''iuo<!l  from  CulleuderV 
Conipuny  for  puiymctit  of  llie  huhmcf  of  tlu-ir  ucc^jutjl  ;i^iust  the 
C<jr|Kir4ilioa  fur  utUka  aud  uuiiu^  ttu:  nlnsk  h<w  Urvii  iuutrut;t«:d  U> 
say  that  the  funds  of  the  electric  lighting  department  are  exhausted, 
bot  that  applicatioa  hai  been  made  for  additional  borrowing  powcns, 
aod  tluit  taa  auuiaipalitf  aaticifato  baiog  in  a  poiiliaB  to  matt 
ymmiito  ia  Ama  ar  nor  aaatiN. 

SMBt  ProlongatiAB.— Tha  British  Alaminiam  Oft  (LlA)  have 
deeidad  to  apply  to  th«  Priyy  Cooneil  for  a  prolosgatio*  of  titt  term 
of  letters  patent  for  "  An  improved  ]  >r  ceiw  for  the  prefantiOB  of 
aluminiiun,  alnminium  bronies,  and  nllny!!  of  alaminium  Ijf  alae- 
trDlysi.*."  Notice  of  opposition  must  be  given  \tj  Dac.  SOi 

Peoibarton.— Sanction  to  a  loan  of  t^HfitU  tat  dactris  Ughli^ 
haa  bees  obCaiaed  by  the  OonncUa 


Peoang. — A.  prtlimiiiary  r*porl  and  eatim&tea  for  the  prop.->sed 
alectncity  aapply  aaderLakiag  f'jr  Penang  haf  been  prejicnted  by 
Mr.  O.  V.  Thomas  to  the  Municipality.  The  report  etitei  thit  the 
condition  of  public  lighting  of  Penai^  is  incomplete  and  aaaalL^tJu^■ 
toiyTaadthata«»laaiii»olttaMaawtp»blia  Iktetog  contract  is 
bvooialile  Ibr  enMidailf  ^  umiWiiHiiMiof  n*  dactric  light, 
ntoia  emadd^  aa  tba  aimott  Ukdj  to  bagjlvaa  to  aneh  a  project 
bypTivatacaaanaMiaiaooandanUak  Tba  attaaliata  now  lighted  by 
some  800  oil  lamps  of  an  average  eandla-iMtirarotSe  per  lamp.  The 
ooet  of  this  light  ia  91*99  per  lamp  per  mtnsem,  azelaslve  of  repairs 
and  renewals  of  lamm,  Mr.  Thomas  reeommendii  the  u»«  of  16  c.p. 
iiicuideeeentsat  moaerate  distance*  for  street  li^'hiing,  as  likely  to  be 
more  effective  than  lamp*  of  greater  powira;  ^'r<'u;fr  distance*.  Arc 
lamps  are  recommendi-<l  in  places  when-  ih«:r  bixhri- liluiEiiQutinj; 
power  can  be  used  to  be»l  ad  vantage.  He  rixoimueudA  the  ret«iitiott 
of  the  existing  lamp  posts  for  the  incandescent  lampa,  sabtlituling 
for  the  lanterns  now  used  a  curved  wrought-iron  tulmlar  bracket 
with  weatherproof  conical  refleatoia,  tha  kmpa  baing  find  14lt  ahava 
the  street  levels.  The  ares  an  to  be  rcatod  on  mondit-iKm  tnbolar 
pole*  with  omanentol  cait-iron  hues  at  a  height  of  ^fL  8.000  e.p. 
enclosed  arcs  are  recommended  asecooonncal  in  niivintenance.  I  ( isesti> 
mated  tlntOSflinojin  If.-i  vnt.*  w-iuM  be  n^qaiiied  for  the  street  lighting 
and  '10  urcLH.  'i  hft  esitinvitfH  iarliide  provi.»ion  for  a  probable  demand 
for  7.:)00  H  e.p.  lainp't  for  private  li^htinp,  mainj  ncin!»  rer]iiired  in 
aN.-iut  12  mile.j  of  .ntrstu.  The  hi^h-tcnMon  altcriianne-current 
fijatem  u  racuomieaded  at  2,(Xxj  toU  pressure  with  200  volt  supply 
for  street  lighting  and  10t»  volt  or  800  volt  supply  fur  private  con- 
sumers. On  the  subject  of  water  power  the  report  states  that  a 
certain  amoont  of  tina  powac  ia  mdlaUa  naar  Foanft  but  ita 
dittaneo  from  Iba  cantia  of  (be  am  of  anppW  waold  nmlar  a  ataai»> 
driven  plant  more  economical.  The  site  tor  the  •a|ipl7  alatioit  h 
placed  on  the  Pinong  river  which  is  oonrcniantlf  near  tha  ana 
to  be  liehled  and  has  the  advantage  of  water  trnttsixnt  for  fuel,  itc, 
and  a  plentiful  supply  of  water  for  condensing  pnrposev  As  refuse 
d«*tnirtr>r  plnot  is  to  be  erected  on  the  adjacent  land  economies  arc 
vMim,it<'d  troMi  tlie  utilisation  of  the  steam  power  from  the«c  works, 
ilr.  'I  lioniiL"  rtcuintnends  th»t  the  station  ecpiiptnent  MwuM  'iTiMt 
of  two  ItiOkw.  jjene.Mtiiii;  fet-',  Vfith  L«n  ivhire  I  inlhjwiiy  tube 
boilers  oud  ateam  (ilteraotura  uf  tiiu  turbine  type  T*v  m^U  of 
adiBatae  have  beca  prepar«d  :  (A)  For  wMie  lighting  only, 
anaanting to £15,834  (or  £10>).  Ut.  per  kfunratt  capacity);  and 
(C)  For  public  lighting  and  private  supply,  £i7,4iO  (or  £»l.  lOi, 
per  kilowtrt  capacity).  In  an  appendix,  Mr.  Thonuis  recornnnda 
that  a  system  of  "free"  wiring  »hoald  I>e  introduced  at  Pe'Dnng, 
and  further  recommends  to  the  Hnnicipalilv  the  system 
adopted  by  Mr.  H.  H^wilen,  of  tho  Brompton  and  KenBjii;;tnn  C'>., 
under  which  inntali.i'.ioiis  of  six  lamps  are  put  in  free  ol  cn^t  to 
the  coriTOmer.  It  i.s  hoped,  since  tn*-  Miiiin'IpfjUty  li.i-s  pa.ssed  iv 
unanimous  ri-.^olution  mi  lIh  fiivour,  aiel  .a-i  (>Liblic  .lyirijjiitfLy  i.n  ia 
support,  Uiata  atart  will  he  mode  with  the  woika  duciDg  liKil.  The 
final  decision  of  tha  Uaudpolitj  ia  lihe^  to  ba  givao  aarly  im  tha 
new  year. 

Penis  tone. — The  Joint  committee  of  the  Penistone  and  Thurlstone 
Councils  ami  the  I'enistone  (  insrdians  have  engs;^  Mr.  J.  Homer, 

Hal;f,ii,  'n   .^port  or.  tbr  .^lO'^uon  of  ererting  electricity  work<i. 

FriM«atjition.  — Lut  week  the  eiupli/j<i4     the  Auto  Machinery 
Co.  pre-^ented  ihir^ir  Ute  manager,  Mr.  William  Owinell  (who  is 
leav  tug  to  take  up  the  position  orgeaeral  works  manager  oi  tba  BritiaU 
Blectnc  Worin  Cn^  at  AMan)  with  a  diaidag  «aw  «ad  tn««)lli«.. 
bag. 

Fraffideaal  OrteHotioaft-lfeana.  A  O.  Uobwn.  A  W.  Diimt 
and  J.  A.  Jeekell  give  noUee  of  intention  to  apply  for  a  prortiionat 

electric  lighting  order  for  Whitley  and  Monkseaton  (Nortliunilier- 
land).  Similar  notices  have  been  given  by  the  Alfreton  and  llindley 
District  CDOadlaand  hgr  tliafioanahay  and  Diitnat  Eltclrie  Lighliag 
Vn.  qM.)  ht  KaadbSr  (l«cdi). 

Byda.  -  Tha  OnpondMk  iWanaimrt,  kat  wttk^  a  lapark  from  their 
Electric  Light  flommlttea  trtcaniaeading  that  tba  oaoanlting  en^. 
necrs  (Messrs.  Kincaid,  Waller  and  Uanville)  be  initnicted  to  obtain 
tendens  fur  electricity  generating  plant.  An  amendment  to  refer  ibe 
mattax  back  waa  carried  chiefly  on  tba  gronnd  that  the  proposed 
expoiditDia  «r  MyudO  to  g»,«»  waa  auairffai 

aalttu— Tba  Oonwa  baira  offaiad  £8ji006  for  the  akctricily 
wiH'ks  of  the  Otovahnd  and  Bonth  Darbam  Aaato  Vo. 

Searborough.— The  New  (ieneral  Traction  Co.  are  about  to  qtpir 
for  powers  to  construct  clecitic  traiuways  in  this  town,  and  plana  and 
paiHaalait  bava  been  subaitiad  to  the  Cwpofation.  It  i^  proposed 
tocaaatnutlSmileioriiatkataacadaBlcdcott  of  £is>0,ooo.  The 
eompaqrwiali  toobtoinacoMaiMOB  fair  60  yaari,  bot  the  Corporation 
are  to  him  povar  to  pnahaaa  at  W  7«an. 

Sboffleld.— Tha  renort  has  been  issued  of  tha  ebkf  enipneer  and 
manager  of  the  dectne  Lii,'liting  Department  (Mr.  S.  B.  Fedden)  oa 
hia  raaent  visit  to  the  Continent  to  gather  information  as  to  the  niurt 
laeiBt  practice  in  single  and  polyphase  machinery.  Mr.  Fe<ldea 
im  nuahk  to  obtain  panniwion  to  inapea  the  htgfi  naw  atotioat 
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on  tlM  Seine,  almat  6  lutle*  below  I'«riii,  whicb  has  almul/ 
19,000  poljrptuue  machinery  iD»taUed,  working;  at  3,{>U0  voits. 

IIf^lifiwmr,MW  It  la(|e  Bimber  of  very  fUn mgiwsBiulalMnui >r« 
at  tba  Parte  ExUbitko,  mon  e>ii«cialiT  io  th«  liamun  Metion.  Tln' 
It-port  sUlc"  ihtt  the  Gemum  faad  made  agtcot  advoncu  in  jill  elt-c- 
Incal  niacliitivry  dllriiiR  tha  Mrt  few  y««r«,  wid,  m  a  rolr,  tJi«  Je^ixn 
of  the  tivc  liirce  D'priitoulativc  nuuiuriu-lurin);  firint  exhilntiug  wan 
v«ry  «imilar.  It  wmi  ali<o  itiiiiilar  to  Aiueiican  pniclio*,  l»it  the  tinisb 
of  the  work  ol  the  Gienuau  tiiavhtnery  «'««  tar  superior  to  that  of  the 
American.  He  mw  |K>lypha*e  iiiotor^at  work  for  all  parp'ja>  9,  frum 
i  H.v.  lip  to  13.'>  H  I-.  Alternating  motors  were  wuiking  opiuDing 
nod  printing  machinery,  cranes,  elevaton>,  and  the  tDuviuK 
ttaiicaaei  ;  an  I,  in  fact,  almost  cverytbioj;  iiuaxinaUe  when-  clean 
and  caiily-aficwnble  poirer  might  be  mjuired.  One  lio  n.ii  )■. 
polyphMe  motor,  ballad  to  tha  ea&ttiAig^  pump  for  ■upplying 
the  watiT  to  all  tha  fiaaiitaiiM  nxuid  tha  Trocadcto  l<ail<jiiiK,  wiu> 
workint:  nnder  mort  •xeapUonallj'  trying  eonditton*.  on  aci  <>ti»t  of 
the  wet  place  in  uhich  it  wo^  errcttsj,  but  }\v  wan  iuformtvl  that  it 
ran  ateaUily  almost  day  and  ni>;ht,  and  no  trouble  had  been  ci- 
periencfd  r-n  jif,  n  in:  r.f  tliB  hA^h  vohape  (S,r>'».)}  or  oihetwiee.  A 
new  hii',;ii  air  rii.i-l.iiii'  w;ls  I.>  ih^'  wniked  b\  an  electric  motor. 
There  were  a  few  tingU  iriiiiM  motoii  working,  but  the  propurtiin 
waa  anail  oomnarad  with  ihc  iwlN  pbjise.  After  refeniui;  to  ^jme 
oi  the  ttaam  auaniatui-i  eilubitcd  by  lierauin  and  French  limi.'*, 
Hf.  Faddaa  Malta  that  Iha  luliaig  partodieUT  ia  «•  par  >«eoii'I.  1  h« 
aHanatiOM  wana  Lnanlatod  for  an>-  vottaga  that  might  be  n.-<|uircd 
and  van  coupled  direct  to  the  vtiKiner.  The  >|>ee  J«  were  all  low, 
VHjriBg  ftooi  H)  to  185  rwt,  p«r  mm.  The  largext  pjl%  |>bi>ie 
alteinaCor  ui  eihibit  wa«  one  of  .i.'HJO  kw.  by  the  AllK<'iii<-ine 
Klektriciiuta  (.Jesell^haft,  Kefereiice  i»  next  niaile  to  the 
exhibit  nf  t(ii»  Neri.>t  Lamp  <'o,  l  i  tin'  j:fnet«l  illumimttioii  at 
llie  iivliil  I'.jiii,  anil  Ui  till-  "lliiiiiT'i  ,rc  .nuip.  Mr.  Ke<idtn 
say*:  '  Tlit  rea«i>n  why  Lbi»  knuj)  gr.M  »ij  much  more  liglit 
than  oar  preaent  arc  lamp*  is  that  the  nrc  iu-wlf  tumish>»  run- 
aideiable  light,  and  «o  loakea  a  tnora  eren  diiitcibuliuQ  uf  Uluuiimtioa, 
whweaa  in  the  present  aidinaiy  ianj^  moat  of  tha  iUuBiaitionooiiiaa 
fram  the  glowing  earbona.  I  hava  ooaaidonUe  bopet  ol  thw  hmp^ 
and  tniist  that  it  will  be  placed  upon  the  market  in  a  practical  form 
in  time  to  be  cantidetcd  when  the  ijueKtion  of  the  arc  lighticg  of  the 
streets  uf  Shelticld  is  gone  into."  Mr.  Fedden  vidted  the  Paria 
Municipal  Buildings,  which  arc  must  \a\  ishly  decorated,  and  there 
obeervixi  that  the  iiu'endcj'cent  gan  lighting,  wlii'  h  lia-il  been  iniUilled 
un  a  Very  elaljorat*?  .»;al«,  w*»  being  reiiliKe<l  by  the  ele.:tric  Iv'lit. 
At  StraadMirg.  the  firal  lhiii]{  In  nulioed  waa  a  ]>»l}iifawc  motor  workiti^ 

(Bthapeariaf  nin,wiUiMKaoo«or  a(  aajmtonrit.  teamdmra  >>; 
Ilia  ri*er  aide,  aereening  baQden*  laadaoii  grafvf.  Ra  aaeerl^iMd  U»l  it 

WM  not  uuuntial  lo  u«e  tboac  taoum  where* cr  Ibej  might  ti«  rt^|llire•l, 
either  oil  new  buiUlinijifar  working  mortiirmiil"  of  for  lifliog  the  ruiitorial 
to  )<r»cli>»lly  liny  lidRht.    The  man  in  cbirt,**  knew  h:-w  Ic 

iiwitch  it  an  aii^l  otf  M  nic^l  time^,  ajid  otborwi-?'  toi>L  no  nMico  i?f  it. 
Theiiol}|>We  I'lant  «t  the  K'ner<itiD^  iLktiMO  at  Scriu<bun; 'JinMintal  ef 
4  Mlkw.,  1  flwkw-,  nnd  2  260kar.  eteiaui  nhrmatur',  giving  cum  ut  at 
SAOO  volta;  2  600kw.  and  i2  300k »'.  Ltnitiouimn  eurrrnt  otrmn  dvoanin*, 
gwjrrating  current  f-r  the  tn»aiwu><  !•  fiOOv  Ii  8  200  atvd  1  400»ir.r'«r<i 
polyphasa  motor  driven  eicitt:  -  m  t  1  JOJ  ,i  ij-n.  stum  •nci'>e  eiLiler. 
A  large  batterj  of  acouuuUtur^  wiu  aim  io>t*itetJ  aa  aitaad  by  fnr  the 
txamwi^iV  ami  aim  lor  aidttac  tha  ahtraatan  in  caw  ol  ihn  bmkdixin 
of  ttw  mediatiical  eaeiUM.  Cominaaid  tSr  waa  laid  on  thr<>URhr>ut  the 
station  for  cle*<i(nK  the  running  iniKliinery,  and  the  Wr<<tiDghou'>c  air 
oouipr»»-'r  wiiB  run  by  a  motor.  Many  bimJreiU  of  motor*  from  ]  n  r. 
*»  XuO  ar.  were  also  lieiiig  runoff  the  Mnins  (.m-  f«ri<irj- »!.>•)<>  taking- 
SMB.r,  from  6  a.ni.  Utt  ]kiu.  Tliev  ij  ii  *.  Mj.oiiiln  i;:v  N:;ii-«t)Ur); 
worked  out  at  aUjut  £92  per  kilowatt  ui.uiic.i  ngmn^t  about  £150  m 
Sbctfielil.  t'oal  wm  very  *SMaii«%  and  the  raint  per  unit,  aotwillo 
■Undiog  Che  nJvaolage  <>l  tlwljiwydajr  liMd  factor,  cumeout  at  l-4Jd. 

At  Nurembur^-  ^fr  Keil<len  «f<ent  "•rrr.t'  h.n:n.  in  ihe  S^huckert  C  iiii 
paoy's  facUi-v,  v.Ii.t!' 3,000  men  ai'  ■  uif".. m-I.  Ah  <-!1i  rli.ni  jpiicrtuoily 
waa  Iwra  aflorde.!  ^mmfiaring  lise  amtiouinix  and  alteroatiog  syfiterDa 
■Ua  lir''<'*li  I  '  l  lon  coa»ider«  there  was  very  little  to  duiouc 

iMtmea  the  adapl  i  :  ^  y  md  vfor king  uf  the  two  mclho(J«,  except  thiil 
ihe  a!«>^n«tiog  rurrrnt  motors  eouti)  iilaD<|  very  much  more  rough  uisgv, 
iin  l  lii  l  Lui,  rr>iuire  «o  much  looking  after  Uioee  tun  by  rontinuooi 
curreof.  I'urlatOc  tool*,  worked  by  mutors,  were  carried  abiiul  the  shops 
t«all  heary  work,  instead  of  motiug  heavy  work  to  llie  touln.  Ue  saw 
much  iwu-pKase  mnchinery  in  tbe  eourie  (>|  cofistjrtMjftiaa,  and  took  sj 
interaet  in  a  Inr^v  generator,  t»  work  diteat  with  tOflOO  T«hai  te  a  i 
tnaamlHinn  •cheme. 

At  Mannheim  Mr.  Fidden  rioted  tli»  recently  erei  lwl  work*  of  Brown, 
Brn-eri  it  Co.  There  wan  oo  iit<^»iii  jxiwer  at  thene  win  ki.  Tli«  result  wu 
that  everything  was  SfXitWly  rlrnn.  All  power  was  obtained  (mm  the 
town's  etoctriatj  majna,   Oierhead  travolliug 

polypOM*  motors  ako  all  Khaf  t  ioi^^  on  nbi'.'lk  tiHtts  ^v^re  j^ruujieil,  and,  in 
a<)dition,  ^11  iu.late'l  mai.liinw  on  which  it  w«<  advij.i),l<i  t.,  oHiple  a  molur 
direct.  The  20  n  r.  aii-l  30  H.i:  mnU>n  were  ju«t  twite.!  to  the  «Me  pr,|t,aink 
or  roof*  of  the  fUi-p*.  ami  from  here  they  were  twit' I  ihr  .hnh^iir. 
Tiiey  therefore  tuuk  up  no  floar  space  and,  on  rcooui  '  i  -.ir  r  rr  [u 'i  i - 
so  liule  attention,  it  was  jwsaibie  to  pal  them  .juito  iiut  01  re»<:h.  Theiw 
matonalarted  up  on  toll  load  wltboat  aqj  afarkiair  on  tJie  collcrtor 
liniiaran  Iba  alartiiii  laurtaaM,  goo  inoGiilitgr  of  tlte  firm's  maou- 
lmtn«aa»iathat>  altar  atartiac  Mw  motaps,  thaaoOaolor  ring*  wara  short 
okonilidaDaihafartihinadUd.  VWoonayoan  jaat  iSTFiddanhal 


been  aaked  hj  manoiaciunrs  kKu  u«e  atesm  hannonn  whan  it  wouM  tx* 
praotiaabbi  to  actuate  hammeri  ol  tb«  cIom  l^y  electric  jiower,  aud 
priur  to  hit  vi«it  Ui  tiinte  w<.rki  h«  waa  tmablc  to  siiawtr  the  <|ue«ti«n. 
He  now  hal  K-iuilly  ki-h  rcjeh  hamnwr'  worlitoi;  elmtrieity. 
Tbe  lianiiiitT  il^tlf  tiwt  Vfotki-1  ly  i-itinprewed  air.  »iid  f^n  to  the  >  oid- 
|>rcH<ir  wan  jjemvd  a  s  i:ii>roi.  whuh  wii«  n..;  at^rted  up  until  Ous 
man  wo*  ready  Io  alaK  Uatn(  the  bauiuer.  Wla-n  tbe  latter  w^a  ^f^luirod 
tlx  moo siraaly  walked  oter  aad  pat  on  the  tmH^h,  and  by  the  tinia  ha 
got  hack  to  tbe  (Ire  and  fat  ant  tbe  meul,  erery  thiuK  waa  ready  to  alart 
hamm«rii)f<.  He  waa  told  much  finer  ailjuatueDtn  weie  ulitained  with  the 
hammer  tiian  were  t>l,taiiia1>le  wliea  working  by  ateam.  I'olyphaae  motors 
weie  being  turned  out  wholeaale,  ol  all  uzw.  Mr.  K«li!eii  n  barge 
order  for  amull  moUira  Ijrini;  e<iocul«1  for  apinninR  machiii'-. 

At  Fiankfort  Mr.  I'oMi-n  fiaited  the  town  elsctriiity  wijrka.  i  lie 
ayatem  ia  iiii);le  phvr  al-.rroatlqf'Ctlfraata  Iha  anacity  ot  the  RtAtiuti 
ia  9.000  H.I'.  Kmi.Ui  lightiaf  thorO  is  power  diitribation  of  aVxrat 
4,000  H  f.  by  ineaiia  .f  aiogle  i>lia*e  mutom  :froni  I  li.r.  to  lOO  H.i  }.  Tlie 
VoItaMc  in  the  piiriiary  maiua  ia  J,000.  and  there  ai-e  3  130  II  i\  imiuo 
liua  toolor*  lakiag  their  cumnt  at  ^OOO  voita  at  ths  eitv  pum|Hi>g  stattoa. 
The  WBfhe alia  prufida  i^jwer  f'V  the  Fiaokfurt  tramwaya.  U  waaoon* 
vertad  fram  atUm\tlog  to  cuoUnoiNis  current  by  motor  generatora  at  a 
omverter  auti  ni  of  i.TOO  u.i:  oipacity  and  llwae  were  at  preaent  inati 
3  750  II I-.  muior  generators,  all  nf  which  were  made  up  of  high-tea 
aiDgK-pliAM  ulteriiaiiUK  lUrrml  ui  ilora,  direct  coupler!  tj  the  cm  tin « 
curreui  ilynaioja  laliiih  auiipjy  .  uireiil  (or  the  'juy-  tramway  ayateaa  IB 
Fraukfotu    Tlic  eiIli:i«iKy  of  titose  motor  genera' on  was  90  par  cent. 

M  Cologne  (iiasl  etaitad}  tba  works  of  iIm  Hatiot  Cogt|aa]r  awra  tahon, 
Hsra  Mr.  VMden  ww  a  Dumber  of  polyphase  generatnrt  aad  OMtora  bafaif 
aiiialructnl  f.«- all  vi.juge*.  All  the  ninchioery  at  the  worka,  inoludiuB 
ihe  irareUiiii;  cranea,  was  worketl  by  m.>tora  of  tliia  type.  The  niajoriiy 
of  new  worka  put  in  bwid  waa  p<JlypJi«,c.  f  r  th.?  ('i-logne  electricity 
"ujiply  there  ia  a  |*ojei:t  on  foot  f.>r  t»uil.Uup  1  l  ux:.  I'jIypliMe  station 
tiutni'ie  tlie  city,  t^^  eoovey  current  s-jb-atatuMua,  to  be  the^'e  traaS' 
f^iriiied  to  voQtiauoua  oui  ient  by  iMtary  o^ui  erUwa  Uv  Ilia  tmrnwaja^ and 
by  alAtl..  triir>»V'ruiera  for  ticlping  the  prexetit  supply  stalsana  whkk  Will 
aboitly  be  lowled  up.  TKi!  too  esiaijug  i  'o|.:)giie  atatio^a  r\ri»  'inabia  tn  ma 
in  pantllel  ou  i»'-o.uut  of  the  ditfereni  w.ive  forma  0:  lli"  I  1 1  atiaa.  IMia 
slatiuu  Ikidr  held  as  reserve  ia  ease  uf  hreak.lown  at  the  other. 

Id  eoodaaian,  Mr.  Faddaa  raporin  ih,t>  throughout  Uermauy  he  foucni 
thataeeryhiite  number  of  amall  villain...  from  al>out  300  iuhaUiauu 
upsnu-ib.  were  aupi  'inl  nith  ele-iriv-  li<^bt.  All  tba  food*  yarda  at  tha 
railway  ^vationa  wrrc  brilliantly  li^btaal  by  are  bunpa.  Tha  eatiU 
m.Arkrts  and  nr-irly  <11  the  prinaiv.1  inwWet- were  aimil.irly  lightaid,  iviid 
in  maiiT  towna  where  gaa  wi«  umhI  in  tb*  alrCLts  lie  found,  n'n  inquiry, 
iliat  they  were  onty  w^iiiiujj  (ur  the  toiHaaaiooa  to  eipira  in  ordet 


are  lampe,  Tba 


i-w  liein^  u«d    u  tlx  ■  .utincut  for 
travtiaca,  rolling  milU,  tuniublea, 
np:<,  c<'ntrifugiil  maehinai^  lifts  aad  eteeatwe, 
:o  nil  kiud^  of  veatiUtors,  ring  sj^nleg 
in  iSLi,  alnioal  every  type  it  nvieliioery, 
I'fing   u«i-.l   00   the  Coniineot   for  » 
iuid   Mr.  Fed  Jen 


to  caity  ont  the  street  ligMing  bgr   ,  .  

high  pimsiiia  alternating  ourrenls,  prefkraUy'of  Iba  polfplMaa  trna, 

ha>t  gireu  a  tremeudoua  impetus  to  the  K'owth  of  electrical  undertaU^a 
for  liie  traiiami»»iou  uf  j-jwer  ..v»r  luxe  areat.  Altenisting  current  waa 
aii.:<'e«ifolly  geiaeraiad  null  tr»ii»iniue.t  ir.  hi,ih  Tolt«,;ea  %v,rb<iut  "lie  uee 
of  ?tep  up  Ifaaalamera,  «•<  h.id  l'«u  uaual  in  .\ini-ric*ii  pi  v  ii  Alter- 
nating current  wa*  n-JW  empl -yed  fjr  w>irk  whicJi  a  ahjrt  time  ago  Wat 
cimidcred  I',  l-f  ^■tally  ini(».>>jUe.  IVUphav;  nn  hiuery  was  toog-Uvad 
ou  accouat  of  the  noiple  and  "ulid  couatriiclion  of  the  type  of  g-nerataw 
and  motor*,  "aitig  t,<  th«  i;iv..l  develop  , -1,1  ,.r'  high  teo«[rm  altern^ating 
current  the  av.  iiehin,;  and  ..  -nirollini;  ;-•<«  ■  '  i  i  1  V.-r..!  completely  remodellr  1 
and  grwatly  improaol  witikiu  the  la»t  few  yeara,  in  onler  to  meet 
Ute  leTeia  demaodt  mtda  ttpan  il,  without  link  of  breakdown  01 
dai^sr  to  attendants.  tVilypbaa*  mo  ton  will,  he  ibiuka.  in  [lariieubu-,  be 
unC'l  inprefi  rem  c  v.r  .Mrninuoua  curr.nt  in  mio«'»  and  fuuii>lri««,  nad  other 
places  "I  aiiml'ir  djsjripti "O.  on  ai.  nini  ...f  the  rough  trvatmeot  and  heavT 
duty  whkli  Ih'y  i^n  wiiliKtaiid,  an  l  ..'ao  bocuuae  u«  A'MM  attendance 
leipiired.  IV>iypbaao  tu-jtor^  were  n-  '  ' 
driving  Ji^'  cranea,  ti'^vellin^  Lnitica, 
pluager  pumj".  rjtary  pum[ 
lliey  were  »bo  xlapied 
franiew,  weaving  1>kiio",  aiiH 
I'.ilypbaae   lr,*etion   »ii»  wjw 

numliej-  of  m"UnlM»   r.iilr><nU,  iuin    .Mr.  J-'edJen  ,  x'  •  '(.U 

within  a  few  years  it  will  became  general  toi  ;  ,ul.<.^  n  ,rte 
lie  nifele  numeroua  inriuiriee  at  the  .Ullereat  facU.tws  be  vix.it«.l  wuti 
regard  U>  the  of  two  ;ind  Ihrc-  j  li  i^.  curienl^  nod  »*!  informed  that 
tl.ry  were  piattiriilly  the  a:.i:ie  aa  re^Mrdx  efBcien.y,  duty  and  atarliiifi 
toi  iue.  Tbe  only  ap|«j-ent  I-  neiii  ..f  three  pi uwe  r.vei  two. phase  \rvj  ii, 
the  sATiiig  of  (-i>p[wr  in  the  maiiii  l.^r  long  .It-Um  o  tr»nauit-»ioa.  Thia  wok 
not  matwial  iu  iibeHield,  aa  Iboy  alrea^ly  h.a  l  many  milea  of  mains  Iniii 
»hi«h  ouuldaat  baauUaU7«onaartadto(be  uaea  of  three  (Jiaae,  but  whieh 
could  becamartadtotwo-iilMae,  Klaetrkity  «oik»  0/  tbe  later  Lonatrvction 
are  detigued  and  built  p.u;ficioutly  cnjuicioua  lor  tha  reception  of  machinery 
tliat  may  be  re.|uired  f^r  »..me  yearn  to  come,  although  thia  placed  a  rather 
heovy  bunleu  on  the  atartiiii;  uf  a  new  undertaking.  Mr.  Fedden  Wns  al«i 
much  titruck  with  the  c.>i-iprel:tn.iv«  wiy  in  whiih  thoao  undertakings 
were  irttitrally  .h  l-  mipcd  oid  uurie<l  out,  and,  altboagb  be  was  h>lh  toeaw 
^(-  be  i  infe^-^ei  tiiAt  in  tbe  utattar ol cmiMlntaiioii  |a«e:ieapaiaM,1IvthaT 
had  many  Irajona  ti.  learn  from  the  Cnntbteat.  Tha  result  of  UlWlit 
i-tinvinreil  him  that  liia  liiie  re|.oi  t  a.  t.j  the  ful  jre  ey»tem  ><f  aupply  for 
StietlifM  w*i  Ui-i.l  .1:1  ill.-  r:i;lit  lin. .  nn.l  he  had  every  osiilideuoe  in  pro- 
WN  ilini;  with  the  wujkut  tiiwigiog  over  'lie  prtiaent  i»  .f.i.  Itue  ayatem  to 
pulyph«=^c.  Furtlier  he  had  evury  niosau  to  i>e  aati*  I  1  1 1,  i l  he  waa  ,;ou- 
formiiib"  tJ  the  Uteet  up-to-data  practice  io  Uyiujj  dou  u  ^  u«»-  pdynbaae 
power  atatioB  and  convarting  tba  old  aaa. 

ll  waibeteculhatlbv  Taddn'a  isput  coataiu^  nuiuh  that  ia 
faathmmtamdiBlaiMtiaAaiidlwapptaMt?  hm  madit  Mod  um 
ortbotiaaindoiiportiiiittkattlusdJ^OMil. 
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SOQtliport. — The  Council  hare  decided  to  increue  the  aalary  of 

Ihc  bnr-j'ifrh  .Iccrrieal  tngincfr  (Mr.  C.  D.  T«it««)  from  £300  to  £400 

;    ■    ii-    :     V,        ririi.il  iiicri  nf  £"iO  fur  t«')  Vf  .ITS. 

£outhwold.  'l'U<i  Ci'iul  Development  Uo.  liavt,  il  m  stateH, 
iafwuied  t.^  CVaocU  that  ih«y*ns  unaUclocarrjr  out  their  propusnl 
to  calabli»h  elrctricity  work*.  VUat  baa  been  put  dotrm  fur  ligliting 
the  Oonptwir'a  new  hotel  and  fkr,  but  cuncfit  ia  n«t  gamwUj 
milahle  The  Lighting  comniitt«e  bM  htm  Mquaittd  lc»  vtport. 

TelfgnpUc  CommunkattOD  with  the  Frenek  Otmco.— The 
telegraph  has  bcun  couiplatad  froiD  Bnuuavilk  to  Librariiu  on  the 
Fnach  Goii^  btinaiag  th*  diatrict  of  Smh^pool'  inta  dimt 
oomnmnleatieB  with  Earapt. 

Talepbone  Trunk  Una  DeUya.— The  Nntional  Telephone  Ox 
has  notified  ita  auUcriber*  of  an  iDttmatiun  from  the  Pott  Office  that 
sniniBnm  of  SO  BisatM  must  atwaj-t  elapiw  befote  any  npljr  can 
be  f  xpictcd  by  a  labaniber  aa  to  wfaetber  he  can  tbroogb  to  the 
town  on  the  tmnk  aaiTica  with  which  he  wiahca  to  eoromiimaateL 
The  ilelav  k  attributed  to  an  innttdeney  of  Inuk  liaca  and  a 
paaeity  of  operators. 

ThMtre  Bxita.— rrin<.'«  A.  T.  D«harftchofr.  a  RaMlaa  engineer,  is 
»tated  to  have  iuvcntcd  an  electrical  device  \>y  which  the  openio);  of 
the  «xtra  exit  doora  at  theatre*  and  other  placex  of  enterlainmunt  can 
be  mtriipii1at«d  front  the-  ^t.ij^  Thi»  denee  k  aaid  to  have  bc«ii 
applied  for  the  fir»t  time  ;it  Lbe  newly  eoiutraetad KttMBai  ThaitN 
in  the  Alexander  I'mk,  St,  l'i-t*r»l»nrf;. 

Tramway  BxtensioDs  in  the  Potterie*.— The  Potlerifii  Electric 
Trae!: n  ('<*.  have  deciilnl  to  .ij-ply  for  poweia  to  exli^nd  llieir 
sj'stdu  in  ih'?  Noilh  Sliii!  nlfljiie  oi^iiirt  <>y  the  con.Mriiction  of  a 
lint'  III  111  Sl.il!i--tii.Ti£iit  lliri.nyli  Uartfbill  to  Newcaetlp  im>!pr. 
Ijjidp.  AkiiIht  litii'  will  )r  irmtructvd  from  Trent  VaK-  lu 
KcwcMtle,  and  other  line*  will  aerie  the  diatricta between  the  cetitr.' 
of  the  town  and  Far  Giten,  Uonky,  and  alM  the  centre  of  Ilaolev 
aitd  BselcDall.   Further  »x(et>ti<m«  are  under  cooaidrration. 

Trowbrid^ — The  Council  considered  Mr.  Stevenson'*  report  ci 
the  electric  lighting  queation  on  Montlay,  and  decided  to  njijt!}-  fur  a 
provisional  oraer. 

Walsall — The  C  -unnl  h.w  v  ru  ■.•ucd  tjinctiou  to  afurther  loan  of 
£:>,CT8,  bti^vir.'  '>r£i5.i»>o  ii.'i.uritly  applied  f'jr  to  meat  (he  ezpaadj* 
tuic  on  till'  ri-'ck  i-itttr^i.in  txtL'iision, &c. 

West  Bromwich.— An  ntmnfjcnsni.t  lia"  l»een  come  to  liy  which 
the  ('.>rp'jfaUun  will  le-,ue  lUe  tramways,  when  acrjuired,  to  the  S<inlh 
Stjir<  'r(l^hire  Tramways  (Leasee)  Ca  for  21  years,  to  !«  <>xtend(d  to 
a»  yeaia  if  Parliamentary  tanction  be  obtained.  The  (Jorporation 
an  te  icennatnct  the  tnuawam  and  equip  them  eleetriauly»  the 
compawy  taking  etirrent  fnmi  ue  Oorpontion. 

West  Yorks  Electric  Power  Scheme.— A  computi^  mtiilMl  ihv 
'^'oikahire  Klectric  Power  S^ndicatu  (Ltd.) baa  been  formed  to  ol>ium 
PferUaintnlaiy  power*  to  wamify  eUrtriei^  in  boUi  ia  Wcat  Vork- 
ahira,  The  portion  of  the  Wf  at  Riding  ineltided  ia  the  scheme  i« 
thatlyinC  aonth  of  the  rivci"  Wharfc  and  <)a>r,  and  the  turnpike. 
nad  fivia  Tiohon  Bridge  through  EUack  and  Skipton  to 
Fontridge  on  the  I..inc8B]iiro  botindaiy.  The  area  ia  about 
I,84J0  fqoare  miles,  with  a  poptilatiun  uf  about  i[  millioM". 
It  contains  17  mniiiTif.il  fin  1  county  boroughs,  il'J  tirla:; 
districts  and  r-.tral    ili-'.  licls,    iocludinK    Lee  I?,    I'm  lS ni, 

K'pjgVileV,  Halifni!.  Tii'liii  .ra>  ii,  1  irii,'hyli«i',  H!t')<!*r»field,  DeWsbarv, 
Kulli  V. 'Mi.rl.-y,  r.iii.-rv,  \V,.l.fln Li,  < )- <,-tt,  Kii;u*ley,  t*hetljeld, 
IWlhciiiam,  Duiicosicr,  Ponttilraet,  (Joole,  &e.  Mr.  A.  Ci.  Luptou, 
I.eed«,  ia  tbainnan  ot  the  dirccton,  and  haa  *«  colleaKurs 
«B  the  board  Mr.  It.  Annitage.,  Shtllield  ;  Mr.  A.  (.'.  Brigfps 
Motaanton  :  Mr.  (?rowther,  IladderKlield  ;  Mr.  R.  Hndnon  and 
Mr.  C.  L.  Uat^n,  I^eds  ;  and  Mr.  K.  I'rieiitman,  Urailroril.  Of 
the  1M  local  authorities  included  in  the  area,  only  II  hare  dec- 
tridty  worltf,  three  have  works  in  progTcsj>,  and  in  18  caeie»,  though 
provioir.nal  orders  have  licen  nci-iired,  no  further  steps  have  been 
tjki  II  tntt.ii'i-  .::irTTint,'  n;;!  iliB  ji.iFers.    There  are  to  be  four  main 

SmtriUMii;  .'.tatr..;!-',  i-.i-h  ^crvitij,'  an  arco  ot  j'm;'!  Ifl  mile"  in 
iajr.fcttr.  Tli:'iiL;h  the  *i;i  -  "f  ti  e  tlations  isr<-  not  yet  'i.'tinitilr 
dccidt.4  upon,  ifiiy  will  probably  lie  located  m  tlit  vkiiiuy  uf 
Rotherham,  Methley,  and  Mirfic-ld  in  tlie  colliery  area,  and  at 
Bitulcy  in  the  inonufactorinK  area.  The  proiioned  winimuiii  capital 
of  t£a  naw  company  i.*  £3,000,000,  with  power  to  issue  debentntea  for 
£l/IO0ii<NXlL  Tbe  engineers  to  the  syndicate  nre  MeMm  Oibbinipand 
Baken  and  lleft'i:'.  W.  T.  Prt»^land  and  John  .Sturge<in,  who  pro- 
■olid  the  aoece'-Cul  I.dncashire  scheme  of  last  .session. 

Wnkbom  U^tillf.— Christchnrch  (Hants.)  Ouaidiaus  have 
rceeifed  a  ««mmniii«ation  from  the  TmcaI  (Jovemmi-nt  Board, 
^rif1r»iiip  n  cofiv  of  an  extract  from  a  report  made  V>y  their  arcliitect 
iMr.  I  -  ^nl  l.■l)  with  reference  to  the  propo.-(-d  electric  ligbtin^,' 
iiihiiillut  i.n  .1"  ilio  \vf>r'<:^!r>'i5"  nrtd  iriltiige  homo°.  Mr.  8mith  cod- 
n.lt-i.<  tl..  iiii  ii  r:<il<ii:;.;  a  hir..r  nn.j  I'.ir  a  workhcu'C  euch  that  at 
t 'In  ivti  liucub,  &itii  U'grcia  Uiat  tbe  iJiiardians  do  not  propose  to 
obt.iin  electric  current  from  some  public  supply.  The  oaimilting 
eagiaeer  (Mr.  Q.  B.  Peeta)  haa  be«a  aalted  to  rqwiU 


TloatawoQiMvdiM*  km  dteidai  to  adopt  alaettfe  Ughtiiwat 

their  diildten'a  home. 

In  a  re]>ort  to  the  Kt- mi  i;;ton  (Londao)GaBidjaiia  Prut  0,  BoUS' 
son  states  that  both  for  ecouony  aod  conTtdistica  the  (imidiBiia 
woald  be  well  adviacd  to  geaente  their  own  aleetrieiky  for  the 
liiihiing  of  the  worithocto,  inAnmBy,  and  oUbxa  in  Marloeawad. 


TRADE  NOTES  AND  NOTICES 


[Xatkii  fur  %>t$ertian  tiniar  (As  abovt  htadini)  muMi  t/f  ■!.  titt.  "jfic*  n«( 
laltT  Man  fint  post  Ttiurtda^i  morning.  A'sir  CalalnffW*,  Price  IAUm, 
and  timUat  taaUer  thnxM  bf  .tmt  tarhj  in  the  irert  ] 

TBNDLKb  INVITED. 

/Jmii»»<U«j(  (London)  \  L  .1ry  invil.  ti  n  b  rs  for  tlic  supply  and 
erection  ol  71  cast-iron  arc  laiup  culuuun,  air  and  incikiidi.icent 
lamp,  automatie  avitches  and  6ttiiig«.  Further  particulars  ore  let 
nut  in  an  advertii>emi-nt,  and  spceiQcatioiii  msy  be  oblAincd  at  the 
Town  Hall,  Spa-road.  Bemioadsey.  Speeifteattona  can  also  he 
inspectetl,  but  not  obtained,  at  the  ofBoei  of  the  conanltinj;  eni^ineeia 
iMeasrs.  Kincai<i  Waller,  and  Maiiville),  !9,  Great  (ieui^e-etreat. 
Westminster.  Tendcra  mn.-it  be  sent  to  Mr.  V.  Kyall,  solicitor  and 
vestry  cleik.  Town  Hall,  ncrmondeey,  liefoie  noon  of  l)tc.  ;i. 

Cardiff  CorfiorBtion  renuire  tenders  for  a  ".''kw.  motor  generator  and 
Tudor  storage  battery,  le^nl-rovptpil  ca!'!s>s  ami  n  ?0  t>:n  tMVr'llin^ 
crane.  Spoctliratujns  m.iv  hv  oiiLiiino  1  alt-.T  l-jUi  iu-t.  Ir  'tn  thr. 
popinwr  (Mr.  .\rthur  Klli'  ,  f'M  l'':'^t  <  >rliie-buildingii.  Tenders 
miir-l  be  iJrlivfnil  to  ill..'  trjwn  cb  rk  i.Mr.  J.  I...  W  heatkjy)  bofen 
'.;Hib  iud.    An  ndvuni.n'nitint  ^i^*^*  lurthur  fiarticulara. 

Henden  Urban  District  (Vi  u:  ■  1  invito  t-  n  icrs  for  the  supply  and 
erection  of  generating  plaul  aud  appardlku  ha  ms\  out  in  Sections  A  to  I 
in  an  advertisement  elsewhere  SpeciBeations,  &c.,  can  be  obtained 
by  manufacturcre  at  the  offices  of  Mr.  Itobt.  Uaiuiuond,  consulting 
engineer  to  tho  OouBeil,  04,  Viouniaratieel,  Wattanaater,  Loaden, 
aW.^aBd  after  Monday  next,  and'teadon  miiat  ba  ad<iniMdlo 
Mr.  Hantf  Hnaqphiiii  clvk  to  the  Cbwiei],  Pnblis  Ofloei,  The 
Bnimoghi,  HandM^lif  4  pbw.  of  Dee.  91. 

Oldham  EleetiicItT  Oeumlttae  invite  tandeta  tm  an  attemioB  of 
the  tramway  ■witehboBRL    Bpeelfleatlon  may  ha  obdiiMd  ham 

Mr.  A.  Andrew,  Cias  and  Water  oflicrs,  Oldham,  and  foiOier  paitiou- 
lan  are  ^iven  in  an  advertineinmi.  Spccincatloiiit  anddnwl^e  can 
olao  be  »een  at  (bat  not  obtained  from)  the  olli^ti<  of  the  contiultiog 
engineers  (.Messrs.  Kennedy  and  Jenkiii).  17,  Victoris- street, 
U'extminstcr,  S.W.,  and  tenders  must  be  addressed  to  Mr.  Andrew, 
b(  f<.re  I'lie-iday,  ii'th  inat 

Dffera  are  invito4  hy  the  /MritHf;  Urban  i)i*triet  Coiinril  f  irllie 
purchase  un  i  tr.mff-  r  of  their  provisional  order.  Britf  t>  iri  i -nlara 
arc  eivon  in  in  n  Ivi  rtisempnt,  and  (■fffn  harp  f.>  Iks  sent  ill  to 
Mr.  » .vHr^;i  1 1  c^li-'.trwt,  li  ll■':^ln-,  1  y  N.,v  'Ji, 

Shortiii'fli  I  L"i!i'ion  :  \  .'"tiy  iin  itc  t.-n.li-r(  t  .r  stu.irn  Icud,  b!ow-o(f 
an  i  dn\iu  I'lpes,  towl-pinn;-  iin.i  w  iili  r  ..t.  ir.i^'i'  t.mk  nihl  -nii  Iry 
inm  wiriii  ;  twu  ilow-speed  lioriisa  engines.,  direci-connettt-ii  current 
^.^ntir.^tora  (output  abdot  tOOkw.  eM»  eet),  condeaaing  app*ratn^ 
pipes  and  sundrv  uMtwmL  Tttdeaato  Dn  H.  Manetield  Robineon, 
Town  Hall,  Old  street,  E.CL,  helhM  noon.  Nor.  10. 

A^mattlii-upon-T'yiw  New  Tnnwajpa  committee  Invite  tenders  for 
arc  lampaand  acce>>.urioa.  Tetidam  (aodrnaed  to  committee)  most  lie 
left  atollicc  of  town  clerk  Itv  Sletiiut. 

i\'i!irc<i<(2e-(<a  7'yni;  New  Ttamway.'<  committee  also  invito  tenden 
for  an-  lamp  cables,  telephone  and  pilot  wires.  Tender*  (addiaiMd 
to  committor)  must  lie  left  at  otRx  of  town  clerk  by  I'Ist  inst. 

lldfcut  Gas  and  Electric  committee  invite  tenders  fnr  steam  pipc^ 
r.um]»,  ke..  rnndetisin;;  pisnt.,  boiler?,  mecluuiical  otokon  and  aupar> 
[ii>Ai.;r.',  r.,ai  !Ls:i-c>jnv<  jing  j>lant,  and  BwilAhoaid  extetoioni. 
Tenders  to  town  cleik  by  noon  itm,  S3L 

Slandard  l.'ft  vfsraraiMt  Iil|l|iM  tenders  for  wiring  their  new 
premises  at  Leeda  Appliidalioua  to  Mr.  A.  Neili,  1&,  Cookridge- 
street,  I.eed<,  or  Mr.  A.  A.  C.  Swiatoo,  fl8i  Vietorla-atrectt 
LondoD,  .S.W. 

llriijkttm  Corporation  invite  tenders  for  points  an<l  cro'»iBLp',  sole 
plitea,  manhole  covers,  ti«  bar*,  B»b  bolt*,  \ ;.    Tender*  by  I>i-  '!. 

/;riy<fDM  Corporation  al.Ho  require  tenders  for  tbe  i  n  ii n  i  l 
the  pfrniiEent  way  of  their  electric  tramwayn.    Ten-lers  by  l>e<^  i  'A. 

Ckfilii  ■  .'.P  I  immitUe  invite  tender*  fur  ^tor.>^  fnr  l^)'>l,  includ- 
ing tcle)«r.(i4i  iiiitfriaV,  instrument!",  wire,  .V:  -.  Tf-ndir-i  to  secretary, 
Central  Station,  Liv.  rj>       Uy  :V)tYi  insl. 

Orftwirh  Guariliiins  re<)uire  tendi-iii  for  an  electric  liulitiug 
installation  at  their  new  work houne,  (trove  Park,  .<.K.  TeuomtO 
the  Union  OHioe*,  ICa.'^t  Greenwich,  8.IC.,  before  :t;!ud  in<t. 

,<itlfunl  'I'r.xmwnj."  iirnniiiitlcv  ri>]iinv  t<'inb'r'<  fur  erectiltj  Hi 
eleotrio  car  d«p6t  and  work.<tbop«.  Tenders  by  liOth  inat. 


Digitizea  by  LaOO^k 


144 


THE  BLBCrrjUGIAN,  NOVEMBER  16,  im. 


i.-.t  to  tii^int!i-r  (Mr.  H.  l\»r;iilay 


L'rii*.  i!  ]^!et;tri.-il  ci >:uriiL',[,<^^  :nvttt 
ctiiaa  and  conileufuig  tiUir„  Ttu  i 
Proctor),  by  no:n,  22n  !  irnL 

Tender*  are  ioTited  fur  lead  covered,  cnii£«i,Ui  c«blc,  cial-iron 
t  ouiluit  and  wHiHjjht jlMMMlMl  ImiBilacDitttrict  A«vluai,  MuUinyjr 
(Iriiuii'i>  Tender*  tojotel  emniBlUM  of  mauo^tnent,  tx^foro  Due  i. 

Tlwjgtnt  r^tiiiiiittee  of  tbc  .Metri>polltMi  aaA  MaUtnoUlu  Dto- 
triet  lMiIm>'  Cocunuue*  (Londoai  infite  tCDdm  lor  um  oltetriait 
cqiiipmcBtoCtlw  IiiMr  CneUiteiliraj-  TimknifHtt.  I. 

Stodyirf  Ttumtjw  wnmrittw  imrita  tmdm ft* owhcad  eiiuip- 
BMBtaiidna  tQBd^iiM  nib,  lUb  llaita%  At^lifiBg  ptrmneut 
mj.  Tandtit  ^  Mth  iiub 

(I'l-ii^fni)  OarpoiotiaB  nquin  Imdon  fof  ibe  Miiiteiieiim  of  attiiip* 
r  r  ttit  con(]aiHiig>witir  lyitam  for  tho  PlBxton  poww  atatiun. 
Tenders  by  )"th  inat 

Tenders  are  req^nired  for  hiring  plant  fur  the  eltcttk  lighting  of 
the  StauAportnunu,  DiiUiNCaiti^dttriagikeafiiitMOMnkt  Tcixler? 
to  SMT«tu7,  fioard  of  Ptttalie  WovkR,  Pnbtiii,  II7  STtii  iott. 

Kmid  OoqMntoi  lavfte  toiMl«»  tat  dwtricitr  lenemting  pttnt, 
ht,  TMdciBtii>tow]i<lirk'«oaMligrDte.a 


AtHjMiAny  OonontioanqniN  tandan  Cw  dMmniljr^f  <*rt>oiu 
ic  <MM  yew  mm  Jan.  1  imt  TmbntAlmmiteibjDi&l. 


ladb  Ughtim  MaraiittM  fcosin  taii4i«a  for  cxMnoioitt  of  the 
daetiidlj  atatin  bwldiaQH  Vlut«ball-MML  Tndan  bf  STth  but. 

flU^/ius  Ooitnciitioiitcqiliw  as  Umwuiv  fnck^  Botoit  ml  elee- 
ninl  eqnipnuata  Xmuim  \ij  grili  we*. 

iWiu  ( Alineri^  Bprio)  Jlvnidpil  OmmcO  iante  tfoden  ftr  the 
tfcetrie  lighting  eoooMiaa  fn  SO  jom.  Tendon  to  el  McretBria  ilul 
AyvatuuMito  lif  aOOtlaolt 

Tho  mmiciiol  mlborilno  of  Nimtsen  (Uollaad)  ate  inriUng 
tondotalbr  tbecmtnutfanof  ftnaloiBaf  olaotrie  UtttansitiA  tbt 
town. 

Tenders  aw  ittTited  foc>  Maciltion  fur  the  f1<rtri<'  liithtioKal  C%in- 
cAi^Ja  (Sinin)  fdr  90  yem^  ISO  lO-cp.  kmp^  wiU  Iki  rvaairetl  (or 
public  lightiag  in  the  first  year,  to  b«  aft«rwiirUi  incrc««ed  to  iM. 

Propotoli  are  invited  for  a  conceaaion  for  the  cooAtraetion  of 
electric  tr«aMn|>  ot  Hmtwitr  (Spain).  Anplicationa  bjr  10, 
to  HrovinciiiaomniBiottt,8mt«Bte,ordwJluiiiilerof  Aoricalturi, 

Madrid.     

XBmBBS  BBQttVlD  AID  AOOBPfBDi 

BndfoTxl  ( 'orporation  Inn  wccpted  the  ter.  t<>r  rS  Mentn  Kenrton, 
Boon  and  Mitchell  fortlManpfilynndoreetioii  ut  ^  u^iiie  and  dynamo 
complete,  with  all  the  neccw^ary  steam  and  cibaiut  piping,  drain 
pipes,  valvL-s,  &c,  for        S-itiihrield-laiic  deBtructor  worlts.  Tbf 

tendt'r  <:f  Messrs.  Col!iii-vi:i  Bm*  Via--  Wn  acf-i-pfH  for  the  mpply 
a;:ii  iu'dian  of  a  svi  ittlili  ijii 'I.  nrc  l  iiiii"  [■:■"'  -,  .irc  lamp*,  incan- 
discint  l.impii,  iiMtniiiient^  iml  tiic  supply  and  running  of  the 

n''et'-ary  calilt ». 

Aberdeen  Corpuraliou  iiare  accepted  the  l«nder  of  the  British 
Wcstioghonso  Company  for  12  electric  trantcarr,  and  eiiuipment  for 
lix  horse  cars,  sparoa  are  being  placcrl  meantime  by  tlie  Ciirporalion. 

Ayr  Corporation  have  ofcepted  the  tender  of  ihr  I/  riin  s;,  ,1  ( 
for  Uie  supply  of  steel  rail*,  tish-platei,  bulu  and  dilU,  tie  Imu  ^  &.c  . 
Cor  their  alectric  tramvayti  at  £6, 10  i. 

Worthing  Town  Cbuucil  have  accepted  the  tender  oi  Aietnrj. 
ONm  4!  Ool  ligr  OM  ]aiii|M  ooA  •«iritdN%  at  £890v  i;» 

BUSINESS  NOnOES. 

Mr.  C  A.  l!«ker,  M.I.E.E.,  has  entered  lutci  uirlDt^r^lup  'Kith 
Ur.  A.U.  Gibbioga,  and  in  futon  Lha  firm  wilt  practuic  under  the  title 
ofOibbings  and  Riker.  Hr.  OiUiingai,  in  notifying  this  psrtner- 
Mp,  tlat«8  that  he  has  foiiod  it  uecnaaary  on  ttc'ciiuat  oi  IM  r«pid 
dcTOlopmunt  of  bis  biisine<k<.  Mr.  Baker  has  recently  ntumed  frum 
Raitia,  where  he  has  been  responsible  for  tJie  carrying  out  of  «  large 
contract  at  St.  Pelcrsbuig,  consiiting  of  a  complete  •yst«ni  of  di.Htri- 
Imtion  fi>r  ^IccSric  light  and  power  equivalent  t.  lO.mn  nr. 
Mr.  llikiT  pr<']i;uf.i  (he  plant  and  specification*  lur  la-  khMKjIi  u, 
and  aifised  generally  on  »1!  points  connected  wiih  the  slectncsil 
e<iuipmeut  of  the  uiidertaUii^-  Ttiis  contract  and  sereral  others 
Were  supervistd  by  Mr.  Ikker  ou  bohalf  of  tho  Telegraph  Msnnfac- 
twiVgOo.  Mr.  B;iker,  whose  connection  with  the  electrical  industry 
eilmdl  nw  1&  years,  is  alto  well  known  iti  London  und  the 
jnvinonk 

Uoin.  %  F.  Read  and  A.  A.  Jenkimi  (tr»1in^  «<a  Read  and 
Jmkjn»),  electrical  and  mechanical  eiigilieeill^  All  Sauil'i  Cbamber*, 
High-street,  r.ri:<tol,  and  Glou:ester  and  DmfiBrJ,  lutTa  diliolved 
partnership.    Di^bt-n  by  Mr.  Jenkin?. 

Me«»ra.  .1.  C  Lycll  &  Co.  notify  they  alft  now  connected  to  the 
National  Company  's  metropolitea  telephone  antim.  81(69 


On  and  after  Christmas  Day  the  addre>Ks  of  TdaulllSfl(lh  Ob' 
and  of  Mr.  Hubert  FVilden  Jackson,  will  be  19,  New  Union-etnat, 

Moorgate-street,  London,  K.C. 

The  Britt»!i  .Schiick.Tt  t.'j.  lisve  opened  a  briinch  offue  at  Cleve- 
lond-buildi- >:<.  n  M  irlet-^tni-t,  Manchc»tcr,  to  be  under  the 
BUUt^Liueti'     Mr  I'rjul  Sinclair,  who  wi!l  iM  futiiw  r<'pr<-4eitt  the 

ill  [  ri.  .  '.in-,  rii,...|iir.',  \Vi.,liii,jr' ,  I  ;  .:  i  '  ' ) '.11  beriawL 


BANKKUPIOILS.  UQUIDATIONS,  he 

At  the  Hiirnky  Bankruptcy  <'a>nrt  hist  WPfk  the  e\«minntli>n  wa.i 
nssumed  of  UnWrt  Foster  (Nel«Dn)  and  VVn!tcr  HiVcr  fBiirnley}, 
rlntiii-il  engineers'  and  plumber*'  niPrchitit-,  traliyi^'  I'l  iL-r  tne 
style  of  ilj)bert  Foster  k  Co.,  and  also  at  Xeisou,  uudar  ih<s  style  of 
the  NeUon  Electrical  Engineering  Co. 

In  re}>lj  *«  the  official  llewirer,  Foster  silmlttrd  that  00  tlie  tirnt 
eiaminatin  ha aaid  tbat  ao  etatement  wns  mads  out  •hoirine  how  tbo 
tnisLnesa  stood  wbeo  he  toofc  )t*ker  intn  i-u-tnorihip.  'I'hsre  wax, 
h  wver,  »  t^wiirh  stAtT^wl  made  liy  biiniwlf,  Mai«t«d  by  a  Mr, 
I'u.  I>  <-v,  '  ir.  '.Iifrt-  » Ai.  i  >  la'<>T  ststmnent.  Me  knew  the  busiacss 
waa  insulveDl  k1x.ii  he  t'x>k  llaker  into  partnertbip.  Ttuir*  was  • 
loai  of  M3  per  wrek  hatweoB  Aoinrt  awl  ilanniiT.  Caa  yon  aanoat 
where  It  ha«  g^mc  No  answsr.  What  wa*  year  tnra  orar!'- 
ItstwMn  i)3.000  anil  £4,000  i>er  year.  Me  nid  lUker  <n«<  with  biin  (t\  m 
years  in  Nelaoiisad  Burule\ ,  and  had  hal  »coe«s  t<>  th»Kv>ks  st  l>.>tb  pUcvw. 
Wttlier  Biker  ^^iA  Kn.!  t:«M»^i  in  fi-.rt^u'juMp  with  1'V.8***^.  He  did  m»t 
koow  bow  tlir    I'Linii'-j.  tti        .  N(    i.iUh?f  sheet  >*«a 

•howu  tu  bim.  sad  Uo        :u1  i  lUst  the  Drm  was  woriit  iil,i>M.  He 
a  roodpl  la  that  eOwt.    Foster  hsd  had  tbe  priuetpal  maos«t«ui«iiC  o(  tba 
«':>rks— the  baj'iiif;  sod  aellruK,  and  he  had  been  the  mtnual 
Si^Ten  nr  ei^hl  tnonrli'  after  lie  ^  pnrttmr  li"  baard  i 

pcmark*  abnojt  lb'- '-ii.-iri^*«-  ^iin  ..  .\  i..'u.u  II  LVI,  li'-  h  itl 
wilhdraw.    Hi>  (Atlier  wu  Kuanuil.i>r  Uv  £400  or  £SO0l 

An  order  was  mule  for  th«  pmdaction  at  tradfa^[  aoeooata  from  Jan.  1, 
1699,  aod  of  a  bought  and  >ulil  aoanmt,  and  a  toither  defieieney  acc.n>i>t, 
and  the  aiamlontion  km  then  adjoumaU  f<ir  their  prodlMlloB. 

At  Wandsworth  (LxtdoD)  C.tuutr  C<:>urt  la«t  weak  tiw  fOiUw 
examination  took  plaeo  «A  Cuneliite  Bennett  Harness  of  eleelrie  belt 
fan*,  The  total  iiabilitiei  were  stated  to  be  ab.7ut  £7,900  and  aeaata 
nil.  Debtor  attributed  his  inaolvency  to  liability  in  r«>prcl  of  a 
gtinraiitce  jjivcn  in  connection  with  the  recon-*tru:ti  a  .>i  ihe  Medical 
I'.ift-  rv  ('■>.  (Ltd.)  and  to  law  coat*.  He  told  the  t)ffi'.iil  Ueceiver 
th.it  il.o  l  usincsBof  the  company  which  he  originated  20  yeate  n|p> 
'  iiru:don  most  i^ucccwfiillv  (ill  X»>v«mber,  ls'J2,  and  from  I8!>iJ 
1  I.'-'  -J  I  profit  of  over  t'l5,i-")  m  i  io.  I.itigalion  Iwd  entirety 
ruiDiitl  the  bu!«in««s.   Thf  exitutiuaiioii  was  a<ljiiurned  to  Sjod  iiut. 

Tbc  liquidator  of  the  Chitty  DyMmo  and  MolOt  Ott.  (lAd.^ 
(Mr  O.  S  Hirnes)  has  been  released. 


sard  deNfiiary 
bean  IqAng  ta 


r«.  Wlii^Uley  Kirk,  Price  &  Co.  announce 
mill-  tin'  «ale  by  auction  on  Wcdnesdiv, 


A.  Vaodan  A  Oo»  hara 
SoliOjLindnitW. 


miiovad  (»  IB^  Q«RM<>akMat, 


S&lea  by  Auction. 

in  our  advr-ri!- i:  u'.     _  .,  

Dec.  t>,  at  H.)  tor  1 1  •>  clock,  ui  tiif  important  freehold  land  and  worka 
htely  occupied  by  the  Aluminium  Co.  (Ltd.)  at  Oldbnry,  uakr 
Uimiingh.im.  Details  of  the  extent  of  the  land  and  {b«  modUB 
char.icter  of  the  worka  an  |deian  in  the  advertiacinent,  and  fniiliar 
particular*,  plana  and  eoadiSona  of  aala  will  sh  '>rtly  be  obtainaUo  of 
ilj.j  Au  tiorufre,  46,  Wa'.litig-strBet,  t^ucen  Yicl9ria-»trett,  T.>ondiOI« 
K.C,  iin  l  Alb«rt  Chantbers,  AUn'ri-siitiarc,  Manchester,  or  of  Meem. 
Bakir,  i;iiili>-r  and  Ilawes,  nilicit.  r..,  1 17,  Cannon-street,  \^n^nn. 

Ml  IT).  Wiii-atley  Kirk,  Price  A  t'  l.  will  also  *ell  by  an  ti.Mi  on 
tiie  .'otme  il^iy  .niid  at  tb*!  same  time  the  valuable  elertfi'  li^'h;  an  I 
{K>wer  plant  Kut.illtr  l  .ii  the  above  works.  Some  partioiiiiri  '>f  tli.* 
pUnt  ate  given  on  aiijither  page,  and  the  attention  u:  niiiaicipnl 
corporation',  electrical  contractors  and  others  is  especially  called  to 
the  importance  of  thiit  cuUection  of  hi^h-closs  machinery  and 
apparatns.  Ortalognaa  will  ahortlj  ba  ready,  and  tbaea  and  all 
further  paitknkM  caa  ba  obtaiaad  af  tho  aaetionsaii  and  aolldton 
as  abOMi 

Plaat  fiw  fkl*.— An  admttaeawnloontaitts  partieaknol  aUotriit 
lighting  pUnt— coD<ii!<tinK  of  a  n  K.r.  Pncatnaii  oil  eifiiie,  dynamo 

and  spare  parts,  accumulators,  I'v. — whidi  k  for  aakl  AniHwtiaOT 

to  Mr.  Ii.  J.irmay,  Hutford.  Cheshire. 

Messrs.  C  II.  Perkins  &  Co.,  9,  UtfnncttK-hill,  Birmingham,  in  an 
odvcrtifoiwat,  offer  some  hrst-cla^i-  plant,  ni.-»<'hinery,  toolii,  &c.,  of  an 
old-establi:^lii.'  1  i'r:L;iacvring  bu'ineej  for  duipaial  at  valiLttion  only. 

BnslBfSss  &J  .  for  Dhpasal.  An  .■livertUemfint  contains  particu- 
l.irs  iif  :iii  i:M  .-MiJili.'.l.,  i|  l:ii:.itie!,<  of  «n  electrical  engineer  in  tho 
soutii  vni^-tl  oi  Lxiduii  wiiich,  to;>elher  with  the  stock-in-trade, 
macliitiery  and  idant  (nearly  ue»),  shop  fitlures  titiinj;"!.  &.:.,arefur 
di»ponL  -Mr.  If  W.  Siiiitb,  ",  Fc.ith«rst«iii'-li  iliiiiL;  ,  Boilfori-rj*", 
IjOnrli.ii,  VV  '  ,  .-  1  ■-  nt  ;ii  tin.-  iii.i; Ivr. 

B.T.H.  Piaat.— Vlagnetic  blow-out  Ant o:ti»lic  eircuil  i)rcikera 
urc  illaaHMad  and  dwerifaad  in  jMn.phlttl  N%  77  ieimed  by  the 
Briiiih  ThoaaoB-HnahMa  Ha,  In  p^imphlet  Na  7a  Tbontoit 
horixoDlal  edfleiriia  iiMtmnwaila  am  dmnfaod. 

WmUb^imim  HiMk— Tho  TTaililnulioiiia  ISA  tnunway  motet  ii 
doiofibid  and  iUnatutad  in  areokv  Noi.  l/JM  taud  by  tha  Beiliah 
WeatinglMMMOih  SMtiwirt  draw  lay  of  th>  machlm  >i>  ehowa. 
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N«w  Peodulom  Indicator.— MeMti.  JnHm  Su  ft  Co..  E^Ie 
Wadi%  Goldliarlioiii'lane.  Camberwell,  London,  tuive  ncently  p1ac(  I 
on  th*  narlnt  m  nnr  witaot  pendulum  indic«tor,  for  which  it 
eUmtd  tliat  the  iimI1m&  af  Baking  th«  councctiona  inride  thu  case 
it  novel.  Hitherta  iht  bdl  hm  been  put  in  teries,  thia  movement 
r<<|airing  lai^e  imltcrv  pow*r.  Tn  the  new  ui'1ii'«tor  the  current 
>;nrs  thrtiiinh  the  indicator  !  •  1  IHiii',  i  ii'.j  l'mtMi;,'  its  full  force  on 
lie  anii-itun-,  which,  when  O'liitr.ictLii,  clvj***  h  local  circuit  for  the 
bell  by  riM  uii^jf  a  rubbing  contact  spring.  Tlie  movement  has  two 
ieWr,  ami  I  hi-  .^prins  is  to  arranged  that  iheie  i»  an  entirely  cluwi 
nin«uttic  l  ir.  uil.  Only  small  battery  pow»r  is  required,  or  with 
ordinary  power  a  more  ducide<l  Mving  and  a  louder  riDginj;  off  i» 


tflSMttd.  The  pcndnlnm  swingB  for  two  minute*,  and  every  pait  of 
it  il  rigid.  A  iv^e  "toclt  ot  tfaew  indicators,  made  at  the  CQm|>any'a 
London  workf,  is  ri  a  ly  fur  imiiiLiliatc  dcllTtry. 

Exports  of  Electrical  Apparatus  and  HatoriaL  -ThefoUuwine 
list  givea  ollicial  jiiii  ticulare  of  the  exportfi  of  BritUk  manafactureMl 
electrical  app«iraliu  and  material  (incloding  telegraph  aild  telephone 
win  md  iMtcniili  Inl  not  nunding  MMtaMl  inrtruiniiinU  or 
aiadiiiM^irliieli  an  not  aqiantdy  ^edlM}  Nor.  TtoNov.  1^ 
with  the  porta  of  deflination  : — 

Africa— Ct^jm  Town,  £326  ;  Durban,  £191.  ^4 iirfra/mia  - Aucklan.l, 
£279  ;  M.-lbouni.'.£l,0'<J8  ;  UUg--^.  £57  ;  Sydney,  £17Z  flr/yiion— Oateiul, 
£209.  i/r-.nV  Kiu  Janeiro,  £1,352  inclu'.ling  £1,117  Irli-piai-li  uinter;i.l  i. 
lViNii«<'t — Halifax,  £13,877  (telegraiih  cable).  Yikl|utraiwi,  £66. 

CWMiMla-Saatna,  £36  (tdiBMh  MMriyX  Amoay— HamlwrK,  £400 
(tcle«re|iii  neteriti).  OUnMur  C».  /wEfa— Bombejr,  £38S ;  Ckleutla, 
£l£6Z  Italy— (ittmt,  £40.  Ja/Mtt—Hiogo,  £770  (t«leKr»|>h  cililei ; 
Yukuluiiiia.  £10,4.V>  (including  £7,S06  lelet,'riiph  cabla)w  Spain  llttni'- 
loli»,  £25.  Strail$  Srttlrmrnli  Sionujiore,  £208.  PrMOUOy— .Monte 
Viili^.  £165,723  (ti-lrKnviili  nwterml  i.  HVi(  /wfui— THnided,  £j,  ToUl 
£197,176,  agMiut  £71,3a)  io  the  camepoadlng  weak  Int  jmt  (Nov.  8  to 
Hew.  U). 

COMPANIES  MEETINGS  AND  REPORTS. 

Weat  India  and  Panama  Telegraph  Co.  (Ltd,), 

The  (orty-«eT«nth  nrdiiiury  general  mecling  "f  tlie  uumlwr!,  ■  (  this 
Compnoy  WM  licl>l  ™  Wolnemlay,  under  the  ]rc«i<leBey  o<  Mr.  Wiu  ioi 

The  M.VNAOEU  and  .SKCRETAKY  Mr.  II.  T.  lirowe)  read  the  doUp* 
eaUim  the  mutiny 

The  CHAIRMAN  laid  :  Gentlemen,  I  ilo  not  iir<>i>i;«e  lo.day  to  go  int'i  »oy 
fletaiU  ur  to  detain  >  "U  with  the  ftccuntn.  The  eijwiueB  nhow  an  increase 
of  £240.  Thtrp  aredecremieion  gener*l  *xnuiil  iuil.kriL-«  -.(  aUlf.  I.utiduii 
cxpenicii,  Ac  — of  £1,043;  but  tbeee  dccrraaei  are  eoDverted  iotu  an 
iocrrasa  in  cvnHiiucnce  of  the  repabitoaUHMdlaidliMtliaeiaf  eoit 
£1,2^  more,  beinfr  the  dlffereDce  tt  Out  £940  on  Um  wroBff  aMe  of  tba 
account.  The  receipt*  wrre  £27,737  against  £30,929,  or  a  decreaaa  of 
£3.191.  Of  thU  aii.i  'Uiit  Lhn  itiffif  receinU  account  for  £1,2JJ.  the  niUjdi«a 
for  £984,  and  eicliauge  fur  £1&.V  I  do  nui  prii)..>.e  to  gn  into  anythioK 
further  with  jeaiect  to  the  nccuunta.  The  ixi  iat  iiii|K.iUr.t  lu.itlcr 
really  i*  to  eoaeider  the  policy  of  the  Cuiuoauy,  and  wfaat  ban 
taken  plae*  la  IM«k  liiBee.  The  abefehoMera  have  had  the 
corrvn>ona«ii«e  llwt  liat  been  exchanged  by  the  Company  with  the 
Cdonial  Office.  Tl»e Pirectors  have  thought  that  thi-rr.m;>aiiy  »ja  eutitled 
to  mote  c<in»idtration  from  the  tlovernment  thtHi  I  <  vcn  in itit  ai  pean 
to  ItAve  Iff-n  inclined  to  »how.  We  proTed  that  the  i>Tr«;nl  un»»ti»f»cti»ry 
pMHti>i:i  ul  I  he  Cnipany  wu  farouKbt  about  by  the  introduction  of  acorn- 
peting  liue  for  tr*lhc  to  and  from  Jamaica  and  the  West  Indica  Kcaerally, 
Mt  boding  at  Janiiticft.  Thi<  cable  waa  worked  at  artificially  low  rate*, 
whfrh  were  only  made  i>o» -11  le  hy  a  >verniiieiit  subsidy.  The  tariff  for 
mnnern  by  thi^  ii.jv.  line  »ii;<  Mtuslly  h»«d  Ly  the  I'^iriiBment  of  this 
couiiliy,  »nil  -iiiLO  thf  Sp4niHh-.\iii(';)i  Ml  i»»r,  wlum  IihI!il-  hit.  so-uoKd 
itoiiual  tlimeusions,  lite  iraOic  of  three  ouaiFeting  hue*  Mity  produces 
jaat  half  Um  amount  ol  the  mnH^  Ite  altar  half  owMiitln  of 
the  Gorerament  eubeidice.  Wltheot  iba  Mrtrtanri  of  the  latter 
I  ceoM  net  pe]r  oat  ef  mtmrnm  wtftmrnm  thek  rtatoitey 


batwaaa  Jaaiaiea  and  (hie  Coapany'e  atatioaa  ahng  the  Cein. 
Uaahaaaaa  80  gnat,  and  thia  OooDpany  srea  so  ■tnmgly  arged 


dsbentnre  redempUnn  ohligationa,  nor  sinking  fumls,  iwr  dirideaia- 
Tbii  prove*,  tbcrcfcre,  that  the  original  stimiiUted  demand  for  lower 
•.aiiiiii  Ij:  ^Ves^  Itiliau  telegraphic  cummunicati  n<,  l.uwcver  desirable, 
was  not  practicable,  becaiiae  of  the  paucity  of  the  buaiiieaa.  It 
alao  proves— I  am  rather  anxious  to  show  tUa— that  tha  latro- 
duetioa  ol  (he  low  rate  fee  telecraaga  hetwaea  Jamaioa  mai  Bwapa 
wM  not  tha  natural  mult  of  fahr  competition  by  eay  eoB- 
pany,  but  wat  ortoinaied  by  Parliament,  and  readeeil  paaaiUe  oa|f 
l.pi  ..u»c  Ixucd  on  the  subM  lin-  K<ron  by  l4ie  troveniujent.  It  was,  con- 
8*i|ui'iit!y,  a  Oovemmei;'.  :uVi;:tion,  and  nui  a  cuin[iinv  mhii-ti'in  : 
but  as  a  coaaequenee,  the  outcry  tbroughout  the  W  est  Indies  for  further 
redoctioaal  "  -  - 

p»ny'»<  _  ^ 

to  asabl  Wtat  India  commerce,  and  promises  of  other  support  to  Wett 
Iwlia  intareal*  were  so  enoourai;ing,  tliat,  with  the  horw  of  helping  this 
aad  aaabting  tn  Mtabli<ih  a  new  order  of  things  of  a  moio 
_  oaturr,  the  t  'ompany  did  make  large  reductions.  Well,  yott 
all  a(  y<oa~kaaw  thiu  the  support  tint  was  supposed  to  be  fartb* 
coming  at  that  date  did  not  come  into  agperatioa,  and  tliat  the  bu>in<aa 
appeared  to  go  from  bail  to  worse.  It  aid  net  tocrease  at  all,  and  the 
reault  therefore  of  these  reiuctions,  contrary  to  what  ini^it  have  I<een 
anticipated,  waa  simply  diaappuiDiiag.  The  abarcholderx  arr  .u^^u.^'nt^d, 
of  ooune,  aa  I  said  before,  with  the  correspoodeooe  betsreoa  the  Com|iaoy 
and  the  Colonial  Oflke.  The  IHrecton  did  thiak  that  tha  OoBpaaj 
would  have  been  met  in  a  fafa-,  if  not  a  Khenl  apirit  Tha  abfaek 
of  tiie  aid  solicited  from  the  btMrial  Qovernmeut  was  really,  and 
in  pratrtinU  effect,  aid  to  the  West  Indiea,  because  it  was  to 
i  niihlr  thp  low  ratrjj  introduced  over  the  Com|niny'ii  owrj  lijie  to  tje  main- 
I  umtl  and  ennt-iTiiiod  f<T  thf?  i,eiiefit  of  the  commerce  of  llif  Weal  lodiea, 
although,  of  course,  it  would  alao  have  benefiteii  ttie  Comiiany.  (ietitle' 
mm,  BMiah  haa  baH  made  at  a  aaiimaal  to  eatabliih  an  all-Britiah  eaUa 
batwaan  JaiBBiaa  aail  tha  other  BrRUi  Weat  India  Isknda.  Aa  all* 
Britiih  cable,  we  know,  is  a  popular  sort  of  eiy,  however  much  or  however 
Kttia  meaaiog  there  may  be  in  it ;  but  thiaConmeoy  has  already  drawn 
the  attention  of  the  (government  to  the  fkct  that,  with  ita  duplicated 
cable*,  tlie  Compuiy  is  in  a  |>ositiorn  to  f^ve  the  Govenunent  an  all  liiitiaU 
cable,  embraaog  l>einenira  as  well  as  all  the  other  British  West  ludin 
latatidsand  Jamaica,  while  preserving  oommaaication  hy  a  aeparate  cable  or 
lahtn  with  all  the  other  West  India  Islaods  nowconneotedupby  the  telegratih. 
Thia  can  be  nocumplishcd  with  the  utmost  attaloable  economy  by  tlila 
Company  only,  with  assured  stshility  of  coinniunicatiuns,  with  cablea 
already  Uid,  on  the  s|iot,  provided  with  a  repeiiing  efaiok  and  fa 
duplicate  Ihua— hi  feet,  a  complete  dupUcaUd  IrtaHlwai 
system,  which  ~  ~ 
to  see — no  doubt,  I 
Office— that  I 
a>mnMToe. 

of  miichinrry,  nnw  si^jii  ultiinil  induslriea  ivre  l.'iu^;  fm4t,eie^i. 
which  is  one  of  the  big  toudtstunsa  of  IIm:  Weat  Indies,  is  on  the  I  , 
gndaw  Vim  thtok  that  our  talaarapbie  eowmunieatina  ia  notwilheiiHU 
uaporlaaea  to  the  proeparity  of  the  Wnt  ladiea.  The  Diraelen  faal  that 
this  is  not  quite  the  moment  to  raiw  the  ratea.  Jual  us  trade  apiKara  t4> 
1*  budding,  and  likely  Ui  blossfim  and  boar  fniit.  it  dnw  ni>l.  aeein  i|uii« 
the  time  to  nip  these  buds  by  the  frosty  iofloeooe  of  iocreeeed 
charges  for  telegrams,  ^^llat  we  feel  incKaad  to  do  la  to  ma 
tlw  shareliulders  to  hold  their  ground  for  tba  pnetnt  in  the 
aituatiun  in  which  we  are  placed,  and  to  allow  the  Board  to  be  guideil 
l>y  drcumatance*.  The  Directors  will  do  their  beat  in  all  directiona  with 
pru'leoce  awl  circamapectinn  for  the  ijiareholder,'  benefiL  We  mutt  try 
ail  round  and  <«c  if  some  means  cannot  be  de\L.«<lof  uliiuiuiuL'  lid  uid 
recoocitiog  canflietiagintaraata,  ao  a*  to  prodoceaa  arraoi^ement  beueficial 
to  all  the  paaylim  mmmA  ia  tha  wrtiaa.  Aa  jaa  are  aware  tnm 
the  report,  (ha  Dfaaalon  agila  nceaoaMad  «  lUa  loeailon  that 
the  oumuktive  diridenda  be  pud,  and  that  a  dividend  of  6d.  a  share, 
free  u(  incuuiv  tax,  be  paid  on  the  ordinary  abarea,  and  that  the  sum  of 
£6,000  be  trjumferred  fruin  the  renerve  act^ount  and  lie  devoted  to  tins 
|iuri><»<'.  leaTiiig  i9M  ii  ■  i«  .j.,ri  it-;!  fm  wurd,  Tliipf  will  atill  leave  tlie  value 
of  itic  invcatmeots  to  nliich  we  iiave  drawn  your  attention  better  than 
tiiairaaataiahawn  m  the  aooouuta,  owing  to  the  judicioua  chaiaatar  ol 
the  aleela  ehoaao  for  the  porpow.  I  now  move  On-  ailopiion  of  the  report 
and  aceounts,  and  the  pavmeiu  uf  the  divi-ienrU  -..■i  out  therein. 
Mr.  HKNKV  HULMK.S  set  r.A-A  \h,-  m...-.u.i,. 

Tlte  CHAIRMAN  :  We  bav,-  rsooivcd  aUjut  five  letter*  witii  respect 
to  tlte  propcaals  of  the  Dirtctt-rs  and  tha  general  noU^.  ttnr  aC 
the  wrilen  apfavve  of  the  geueral  policy,  and  tUnk  that  wa  aro 
going  io  tlte  right  direction.  One  of  them,  Ivoaa  a  debenture  holder, 
objects  to  our  ]»ymg  a  dividend  out  of  tha  laairsa,  and  anotlter, 
from  il  preferenc*  snareh<ddcr,  object..-  to  our  paying  6d,  to  tba 
iirdinftry  i,h»roh"l<lcr».  With  ri-«|)«et,  hu..u\-r,  tu  the  prefcreoco 
abareboldera  and  the  ordioaiy  aharebalders,  they  are,  of  comae,  both  on 
■M  fUfam.-th9  aia  bath  a(|Mllj  tba  omin  of  the 
aat— aad  wo  hawa  thoagbt  that  HwoeSl  be  rather  an  impropi 


thoagbt  that  It  woeU  be  rather  an  improper  thing 
to  take  the  preference  dividend  out  of  the  reserve  and  uui  lu  give  tba 
ordinary  ebarehohlers  the  benefit  of  the  ».taie  >>|Mir.i'.iHri.  IWth  the 
ordinsry  and  the  i,r,fleri  uce  shareholiiers  are  c  iually  cnlilled  to  it,  and 
the  reserve  ij*  f- |uu^^y  1 1 i.'ir  i  i         \  . 

Mr.  \  AULliV  said  llial  the  aliaieboiders  wcie  much  in.lcbtcil  to  the 
Directors  for  cireulaltDg  the  euiieepuodenoe  with  the  Colooial  Offioa. 
When  they  last  met  it  was  at  a  critical  time,  and  now  they  wwe  in  a 
crLos  in  their  afTsiro.  The  »n«wer  they  hmi  received  meant  that  unlesa 
there  was  a  change  in  IIr'  |H:»itiiiM,  the  dividend  hereafter  would  divtppear 
not  only  on  the  mJiuaiy  ^liare*.  but  on  Uie  preference abaren  also.  This 
waa  llie  most  unfurtuuate  outcome  of  the  Mitwidy  which  had  been 
gieea  to  a  rival  cumpeoy.  The  evil  of  giviag  lubsidin  to  conpeUng 
aai^  M  thv  aaw  at  Iho  piiiial 
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In  th«  cast  of  tli«  K*ltmil  T*l«plMm  C*.,  to  ci>mprt«  with  which 
£20r>!>000  if  I  ul.'.ic  tn')0*y  wm  n&w  beliiK  cDi|»Ir>v»H.  U'r  tafsmXnl 
xh'ii  Mr.  I.  tiiiui'ptrUju  tliaulu  Im?  ikK&iii  ii[>|>r<>«<'h(Hl  with  a  ni^mikriaJ  frtvm 
alunlioldcr*,  ahuwiox  bin  oUwrW  Uua  i%  mi  owio^  to  tha  auWiiiM^ 
wiMi  tatl  Inm  giwMd  t»  iMr  linli  ttet  tliii  OH^puqr  hud  iMm 
brought  ta  dirir  iMm. 

Mr.  VKAHRS  uH  h«  frit  crrUiii  if  the  »lur«ho]i]n«  hM  0ll,Mtlll 
niairnun  hail  luirineii  them  tj  dn.  th«jr  Koulil  l<e  all  rfght  la  tha  Mid. 
He  firmlT  hrlievwd  in  the  ►trict  int4>Krity  of  tlii>  BoarJ. 

Mr.  IllltKS  ul<|  he  thought  their  troublea  were  attritmliiMe  not 
eo  [Duch  to  the  of  auhaiily  or  to  the  i.'aio]>ctili<>ti  uf  the  uew 
c<>[D|wnieii  aa  from  their  dieailful  a(;reem«Dt  with  the  Cnl>i  Suliinarine 
Telegroph  i.'o.  Tie  Chairman  wou'il  tell  lliem  that  wliile  thi«  i)ut--«tiun  wtt 
1.1  f  p  tl  !•  C  wrt  of  Appeal  it  cnulJ  Dot  b«  Jitcuoied.  hut  lii-  Hn!  n»«p<-!  l 
fi.'.'.y  vj^-^'^xt  that  it  wa»  lo  <kintt  iu  the  wrunR  ilim  tion  fiir  ih"  !■  u'  ■  f 
their  tr.'uhhw  wbea  thej  raframl  u>  cuuijietiuio,  «bi<h  or.lr  exi»teil 
for  a  cmqite  «t  jmib.  Tht  tppMlng  afimmmt  with  tb»  Cud*  Compu; 
held  than  by  tin  thmat.  Judufng  from  Ih*  eamtpondmn  with  the 
C<>loa|jil  OfB»  it  seemed  tu  liiii  that  thr;  w>>ulil  ^-et  noihing  frntn  the 
iJoverumenf. 

Thf  ''HAirsM.iK  wild  he  thought  it  >hriiiH  !»•  thrir  poli>-j  torndtftvour 
to  ol  '  .ri  »  i-ic'hiui:  fr^iii  liui  Tien-ury  if  they  c^miIH. 

Mr.  VAitl.iiV  :  We  an  gaiag  tuMpwl  •ometbiug— imtioe, 
TUCUAIKHAN  :  Ilfa&fcMktgo. 

A  dlwuaaiim  rn^iiei}  t»  til*  tpiMlion  of  psyinf  off  tha  5  per  cant, 
(h'henlurea  of  the  ( "inipany,  aii<t  de|il(!liox  tin' rewrio  (  ,r  tliu  [luriw*, 
hut  the  fechos  i/f  the  meeting  »»»  af;aiti>t  thii  ■  rone. 

'ITiaCliAUtMA  S' :  Several  remarkn  hare  \x*n  m»ile  hy  aharehuMrn  m  to 
MprCMkint  tbaOoTvmmrot.  the'fueatiou  u(  theiu>i«i(lie>,  uo'l  the  i)ue:«tioii 
ti  IhkMlM.  Well,  we  have  goue  ihrouKh  ull  then-  pmnu,  1  ihiuk.  In  our 
to  tbaCotoiii^l  Office  we  ihoanl  lliatif  tliey  .H<t  gf«MllM«tl>Miilr 
for,  itwovM  he  the  iiieuo»  of  cn>intniiiin>r  the  IrtWtaUa  ;  ia  fai  l, 
thiit  l»  tb*-  tng  ffmon  'K  i>rk  uf  the  ai'i'lirai;ii)i>.  Tbrri"  wai  ^ii'  ther 
piint— wers  i.»iy  to  l.-t  thf  (S  jvemmenl  ami  tl>5  ('..l.imal 
(iuTernmeiit*  >end  mewa);i-x  free  over  out  h»«i».  Tbara  wa*  give-ainl 
titk*  in  both  ■tiiecii<iiM.  Mr.  OM*  wncatad  «BlKi«a  BMHiaB  «t  iba 
•lMre1t<>14eT»  1at<-r  on,  hut  1  ila  not  MaV  tlmt  woaM  tw  ■  w'ac 
pnnrediiig.  I  IhioV  you  niu-l  Icire  the  ni  itt-r  t  >  u«,  and  if  d'i 
not  do  the  thing  to  your  •aliifactioa  yo'j  mini  tMrn  U'  nut.  II«  then  i  ut 
the  raoiutiuu  for  the  a(I'>|iti'>n  of  the  irpi  i  t  aod  |>itymei)t  of  tha 
diVMhadlinaaU i<i>"l,  au  l  deL'!arl^l  it  carried  uu>nirrriU4:r. 

AcDrdial  vote  o(  thatik-  tu  thv  L'liaii  utta  Ml^  VmeiXurt  terounatei]  Uia 


re<}uirpri>eDt«,  and  it  was  after  due  (^Mwiilrration  of  bla  report  that  th<^ 
Jirn  tora  ha-1  ile<  ided  to  aak  l'<r  ii.\,\a'vvn}  (ii-.wcth,  Th^  frfrh  ••«|»it»J 
woulil  he  |<r»fltahly  fiuployeil.  J!r  ■  I  n  t.  (.  |.  ,m  i  i;  ui-i1'T?^i.k»>I 
lli^t  they  <rer«  auw  natuf  to  uOar  only  40,003  of  the  new  ebarr*.  Tli«y 

did  n  ot  kooir  wkadur  U  •eiiU  1«  iiiii—ij  u  nwia  Uw  rmtisdar,  but 
notluiiR  wuuM  ht  doM  iritlMMlt  (h*  thanhutiMn  bawR  ONiiidiwL 

Mr.  UKKD  ^I'ui  tliat  by  ••ilemUng  their  iraniway  lyntaiii*  tlw  valiie  of 
the  property  in  the  DeiKh'>"Urht>o(l  of  t)M>ir  line"  wouli  W  iu<'rrM4-d. 
W'  u)d  it  ti  i|  ihrrrfura  ba  aa  wall  to  ieraa  Uia  whola  100,000  ebania.  mad 
invvii  in  Kiue  of  lhaadjtcaolliad  bifaMoljw|iMptogi>t  tokaowar  tiM 

prut>if<-*l  exten^iiina. 

The  I'll  AIIIM  AN'  aaid  they  mi«ht  tru<t  the  direiton  to  k«ap  Anittftm 
o|K-n  to  any  adeantage  "f  thin  kind  th>«t  lut^lit  ••ITer  it*elf. 

The  re^ilution  w.n  then  eecLnih' I,  and  <  arriv  1  uti»:iii  i  !. 

The  tKionl  «»f  tlinH^tom  were      clect<»l,  aud  a  "t  il.'jOO  fi'  -  jf 

itinoiia  tax,  ^>  the  direotw*,  iu  rei-uguitiuu  of  tbvir  aerTiNm,  wax  apprui'ed. 
The  auditor*  Mewin.  HaUrftt*,  D«««r,  OriSth*  A  Ok) mm  rMtppointad. 
and  the  |>fw?<N'  Unga  unnMlad  witb  •  TBM  Of  Umlw  U>  Ik*  ebaimMs  aad 
directaiik 


eiTT  innii. 


KBMOaAniA.  lUok  rata  4  par  c«ot.  laince  July  19,  1900 1.  Price  of 
ailvar  29,:-d.  par  at.  (X..t.  IS.     C,«!-;  1-  ■?!  p^r  . -i;'.  nni  for 

money,  S«.<,',—93H  for  » :  ■  mot  ;  21  t»!- ■ — ''^1  11m.  .^i.».k« 

and  Stiaiwi  Coatinuatioii  Uaya,  Hot.  Zl  aud  Dm:.  II  ;  Ticket  I»«y»,  N"«v.  28 
and  I      —    -     -       -  -  -      --    —  .  ~. 

Dav« 


Cap«  Electric  Tr&mways  (Ltd.). 

A  meeliuK  of  •b»rehold«r»  of  tUi»  uunpuiy  w««  haUl  oo  Wednerdav, 
Sir  i'u.\RLEs  Ki-a3f.K]inii,  K.C.B.,  Ctl  L,  in  Mi*  chair. 
The  .sKCHl-rrARY  (Mr.8.  W.  Junciag)  read  tb*  ttatfaw  eonvMhis  «>>« 

nieetioK.  and 

The  CHAIIIM  AN  »»id;  Oetitlemen,lhehiaT.lc»nac.i!n  hon««»lyoi>iigr»tu- 
kle  llisaliataliablanuiwu  Iherenultof  tlx-c  lopany'soperitli  'n*  for  the  pant 
}ear.  Th*  aMirigatiin»  of  laeraaaiDK  auiNxu  which  were  ciprr (.,  y,.u 
last  year  bcaa  fully  juitiSed.  W  c  have,  after  folly  providing  for  all 
d<rl>eDture  inlerat,  paid  9  |«.t  rent  intcrcet  the  »li«r»'liolder«'  capita] 
agaiint  64  |i.T  cent,  in  the  prw-fdiog  yr^r.  We  have  carried  £20.000  to  t  f-orve 
a^iut  £R,i  00,  and  we  tiow  te~onmiend  the  |><>raKot,  a»  Lhuuh,  of  a  furthar 
Spar  cent,  m  the  .liArecapiUil-  ahwrl.ing  i;i2,0OO-aod  curry  £12.000  to 
aast  account.  When  tlie  troubkMu  tiiUM  ia SoutJi  Africa  mre  Ukeu  iotoeou- 
tidantUao  thi<  result  ii  ex'TWoalr  nl«a(iMliM]r,  Mid  «•  faal  furibiir  tUt 
la  tha  foture  wo  may  omfidant^  Imli  formttl,  irfth  the  reitoraUeii  of 
p«»ie,  to  the  dereloinnenl  .if  freih  s-carcetiot  iiicome.  Our  reeeij-lH  fi-r 
the  four  monthri  Kini-e  the  annual  a'...ounia  « -re  closed  (June  30.  1900 
•how  a  iit»»fy  increav:  of  £14,403  oer  July,  Au^-u<t,  September, 
and  Oct.iber.  1899,  Oii  our  Cuie  T..ua  nvitvin  wi-  have  carried  over 
3,000.000  mure  paurngere  than  we  did  iu  the  precc^liuR  yaar,  aud  on  the 
I'ott  Elizabeth  «y»tcra  over  40O,0C0  exlni.  With  ref;ard  to  the  artioii 
brought  agaitiat  the  ojiopaiiy  by  tl.f  i;i«t«Tn  Telegraph  (D.  an  a|>)wal 
ag^iuBt  the  dncinon  of  the  ju  Igea  at  Cape  Tuv.u  in  niiw  before  the  f|™.j"e 
of  Lords,  and  nothiiiL*  further  tin  lie  ^>id  in  re^iirvl  to  lhi«  im;.  i.iui 
i|uestion.  I  now  looTa  that  tba  report  and  Moouota  tor  Ihayear  ended 
Juoa  30  be  racaivid  Mid  adopKd, 

Xr.  C.  8.  RBKD  Kkadnrtial  mm  IimI  Uan  wtt  wide  for  iraw  Mid  taw  at 

rolling  Hloek. 

The  ("HAIItMAN  .  We  hare  £2!j.00O  in  reserve". 

A  rBBolutirn  increasing  tlie  rapii  il  of  the  (.-i.tupntiy  bj-  'h*  -mition  i.l 
KR^OOOad  litional  ordinary  «han-«,  of  £1  e  ich,  rajikiiig  f«  r  1. 1  and  in 

all  other  rc«pecta  with  exi«iing  c^viiuary  abarea  of  llie  coinpttny,  to  be 
i'-nel  u  the  diredom  may  deim  ftt,  W*a  tlNM  fitfOteA  by  the 
-lAijr.iist.  He  eaplitined  thit  tha  duu«i  wavld  k*  oflbred  in  the 
firat  place  to  exiating  iihareholdera  pn>  rata  at  audi  a  prMniutn  aa  the 
Guanci*]  pmition  of  the  coai|>am'  might,  in  tho  ojiinioo  nf  the  lioanl, 
bo  cuuaiilered  ei|Uiubi*.  It  waa  nut  prnimved  t.>  i»siic  tnore  than 
•fliOOO  thira*  M  pmant,  w  Itat  1  ahare  in  10  would  lie  .  ticied  to  every 
eibtio^ ihardloUnr  on  the  haaia  uf  hi*  prcmnt  holding.  In  view  of  the 
exlcnM  iUn  and  iinpi ov^■nl•■^lt'^  which  woiiM  lieo.iue  ioevitahle  if  they  were 
to  take  I'll!!  advantii>;i)  of  thtir  op|y>rtiinitio*,  the  dirci.t.>T»  a>.krd  fi>r 

Koweri  [mividiiig  f.ir  the  full  ini  rniMt  of  the  capital.  The  tthnormally 
aavy  Btmlii  t/i  which  their  tnachincry,  rollini;  stuck  aud  (lOrijiiiiicnt  way 
ImmI  been  aul.jc  tisl  .luriug  llia  |iatt  year  uec«-«*ilftt«d  a  good  deal  'if 
nark  iu  keeping  it  up  to  tin  MM-k.  AB  thiit  lunNmr,  wootd  be 
pvrided  frr.rn  the  raierve  tuiid.  Hiar*  wan,  hmraver,  many  mnre 
or  lc~<  TOii4idera'-le  exlmatoDS  of  their  nyatem  that  Iwd  i"  be 
providftt  for,  and  their  chief  engineer  iMi.  Keain-i  ••  Irvm-  . 
iiad  iuaila  an  ailutu«tiT«  iiiTaatigation  inw  tlwir  pi«*«nt  aud  futuia 


I  T  i-fllMMTinWH  *-aww.  ««f    laLiu  trc^  »«->an-*-Myw, 

I  I    .  IS]  INv        llo«.M  nd  n«c;  U;  llisi^  Mmm  OMry-^w 

y«,  N'otr.  96  Mid  Duk  Vk 


BinitmmiaBVAIIBtMtmVATOO.— 8ttteri^tim»lik«*b*Mi 

invitoii  thinjweck  fur  f>.S,000  4  per  cent,  jircferenoe  and  1 1 2.S00  onlioarr 
«harcH  of  £10  ei^ch  in  thta  .iimpinr  at  par.  Tha  aliare  <  apital  ia  £2.6fi5,000 
with  borrowing  poweni  to  the  extent  ol  £734.000,  lutereat  i«  to  lie  paid 
during  conatniction  half  yearly,  at  llir  rate  nf  3  i>er  rent,  fwr  annum,  Tlw 
litje  starta  fr>>ni  the  Ulephaot  .and  Cmte,  ninA  iKwt  Walerlo^^  under  tLe 
Tbatum  to  L'ha'iiig  Cro*a,  IfocadillT-vircua,  <.>xford  cirvua  to  Haker  atre*tt 
.Marvleljone,  K>tpwar(-ra«d  on  to  Piuidiogton,  the  depot  and  generating 
atatt.i-i  l-^fi'.L:  -it.iiiri  :l^.-,'l*  a  .quarter  .v  riii^^  »':i:rh  Wr,rcf 'iii.  i^ta'toD. 
TIk  l->«.cr  ' I. s:i<i  Vi  ,ii,-rl,,    -v^tclu  !•■  .-i  nn.tc'  wirlitl.c  L'llA'tiam 

aud  boutli  Eaatero,  t  ity  and  tiouth  L  mdon,  .South  Weatero,  Waterloo  aud 
atr>  Utlria^  Clutnl  UhImi,  MttimwiaM,  UiHt  UMtnd  wd  Oimt 
n'aaltni  Kallwaf  aritaoM.  CooalnictiiMi  eootrMli  hm  haan  antarad  into 

to  Complete  the  line  to  the  ikktiafactino  of  the  ll>iril  of  Trade  and  tlie  com- 
|aJiy'«  enninet  r  for  a  total  lum  uf  ;i3096,000  piyable  n*  to  £2,322,500  ia 
rj>-li  or  aharo,  ;uil  £773,500  in  4  |i»r  crnt.  dft-ent'ire  -t  lot;,  tfj.^  c  .iitr»el- 
ing  crir]xirat.ioii  undertaking  all  rlika  aud  couiinge:j<  ci  <ur:L>' t  i.  lu  with 
oiMtructiiHi,  providing  all  tjial,  le^al.  engint;«riii„%  .i  imiLi«UAVi.>u  and 
other  axpenaea  dunnf;  eooatnletiao,  maintaining  the  line  for  one  year  lafter 
opipiiing  for  public  trafio,  and  plfing  to  the  liiker  utreet  au>l  Watcrluu 
Uulway  < '     f  .*:^  <>XI  fur  worlliagaapltal,  lh«wlaavili(,«|»taf  IheauthoriiaU 

citpitai  of  i'l"  '  cn I  ,ny.  a  furthw  SSHfilH Ut  tfumti  pwpaaa*.  Tto liat 

ckmed  u'.<     I  liiewlay. 

OORR  ECTIOM.— In  4  t  ity  Note  in  our  laat  iwuo  a  dit  tdend  at  the  ratet 
of  8  iier  cent  {ler  auiitiin  wa*  atltibiilAii  tu  the  "  Tel^ra|ih  Cuuttnwliao 
an.l  SUiatcniiKie  Co.  ll.td.)L"   Tbia  ahooM  ham  nad  the  "TUvgiafb 

MannfAcluiiiig  <-a.  I.ld-)." 
OOVSTTRt  OAS  FlTrtMOS.  BLBCTKICAL  AKD  EHOlirBBRiaO  00.  LTD.) 

—  .\t  a  meeting  of  ahareholdera  on  Mouilay,  reaolutjona  were  paaaetl  ta 
favour  of  recv.nitrnctiug  the  c.imp.tny.  iL  wa«  dri-ideil  to  wiml  uj>  volun- 
tarily, lo  i*p|Kiuit  Mr.  T.  M.  n.itTcm  li<|uidat^ir.  And  to  fiirm  a  new  cotupany 

to       I'ltle*!  the  K»-w  f'n^otry  (Jaw  tUlic.iir'*  ate'  Mb'c  tri       I'uginerr.'n  J  0*1, 


EUCIKIC  TRAMWA?  AHO  KAILWAY  T&AmC  KEOBIFTI. 


Una. 


Abenlean  CorFiorati< 
•IViriniughmi  Tramways. 
r>I>u.'k|H.H>l  t-'orpiratiou... 
lilii  Vi"'  1  acd  Fleetwood 
B.t''."ii  t;.':  li'-i -ili  .  .  . 
BntUord  UorporatloQ... 

*  I  Iriatol  IVaiBi  A  Oanl^ 

•Ilc-n'i  -  .^yreeft  Belgrvw- 

Ci'Ti'ra!  f.i  riil  11 

City  A  South  I^ndoo  Ry. 

UofkEleclVama._  

Dover  Onrponttioa 

Dublin  A  Lucan  Kly. 

Dublin  United  

Du1.;iu  S~iutharo  Dist... 
■  I  ii^-i  ■.•.i!  1  '.'t  j«riti«ii  ... 
'Ouieguw  CorponatioB  ... 

Hull  Corporation  

*LiTefpool  Corporation... 

L^farpool  Ovanflad  &|f . 
•ShtBaldTiwiiyi 


« 

82.463 
26.7tl2 
19.256 

16.942 
SZfili 
M.7I0 

34  2.^7 
76,7 
30.242 
18.644 
7,560 
1,971 
71,f93 
19,519 


*  %m 

+  3,665 
1-  7,060 
+  15 

t-  4,1 2d 
^  4.400 

■t-  4« 

'  ^1 
+  11.815 

4-  1^ 

+  415 

-1-  351 

I  +9700 


•  FafiijMfleililiiir 


44047.767 
V»rSl»b  +  635 

4dliMW  \*»jm 


+  15,983 
+4ia()1 
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BAaTBBM  EXTENSIOR,  ADITIUIU,  AND  CHINA  TELEORAFB  Oa 

(LTD.) — An  ntriwinliiiTiry  (!«!n>r>!  tn»«!it]i.'  i  f  tliii  cnmi  nny  will  In- htlH 
•t  Wincbenlw  lli>u««',  l.i.mli  ii,  Kr  .  uu  Th  ir-  liy,  22ud  iimt  .  «t  2:15  p-tii., 
to  confinn  tltp  >i>er-4al  r^x  luiiuu  |kwm»1  al  the  extrttutiUu«<,v  mwtiog  h«l<i 
on  the  Till  io8t. 

BAUFAX  AID  BUMVDAl  (UlU  OOl  (Lm)-B7  a  cl>rM  mrar  Um 
Mfiiul  of  ibk  compMy  wm  (tetad  in  oar  brt  itm,  »«■  106,  m  £30,000 
in£6dMrHi  TtokamntAMildhmbwii £60,0Wi 

BiBOUUTklOn  (fin.y—n» Stmdiaa  neuaiaMBd  th«  |wynicnt, 
en  Dm.  16^  et  divi'loidi  of  6  ptr  aimIL  par  ■mhub  «■  th»  prtrcreot-a  lUick, 
■nil  ft-.  (M-r  nhara  5  r^r  <^nt.  <:o  tlic  aaMHi  «aIM  Up)  OB  tht  ordiury 
ahnrr*.  Ul  rmt.  (  ir  ll..-  vnr  en  S«{>t  30.  £UMKM>  ii  |llHal  tO  ftMTTe 
and  l'S,fi99.  l.V,  1  M.   irri.M  (  rvriir.l. 

STOCI  EXCHANGE  NOTICES  — Nuv.  28  has  )<<»□  ftppolat«a  •  cpeciol 
ocitlinK  d«y  in  th«  further  itsue  u(  10,000  6  per  cent,  camiibtiv* junfarMtc* 
£10  MIr  iaU  ■kwM(Nw  lUWm  tt>  Ug^)Md  IBJUn  tK&Hjtm 
tuXty  vta  OMTf  {ttm.  76,001  to  90,000)  o(  tbc  .Briliiil  SfMfrilt  ffwlbii 

'o.  'I.l'l.}.  The  .«h]urii  bikve  k1k>  lm»  onUi-ril  to  be  quoted  io  the 
i  fti\:al  U>t.  ApplK-ntion  hat  Ittva  mxle  Ui  the  loiomiltee  to  appaiut  a 
kiiecinl  MtttioR  du^  in  >ncl  tof^rmnt  i><|U<>tatiim  to  (iruvi>iunal  certificate,  (ur 
i/100,000  H  percent.  Tint  dr.UMUurr  nUick  ui  the  Bljirkkrath  ami  GrttH- 
wick  Dittrici  JUerlrw  LviU  Co.{UA.',  The  coioiiuttee  htm  »im  been  lakod 
U>  tlNaWwttyM  dar  in  Um  iMkitr  iiMN  «f  SUOO  •rdtaMT 

faUMidd  ihm  'JSoTa/m.  to  19.«0>  n(  tlw  A'adin; 


t  o  all.j'v  £250,000  4)  per  ornt.  firat  debenture 
Tniinimy'  Co.  {lid.)   to  be  quoted  In  the 


Lli/kiinff  Co.  lldd.),  and 
ttnrk  ot  the  Ca/<'«M<i 
official  lint. 

TBLEOBAPH  MANUFACTDBIKa  CO.  (tTD.)— An  intrrim  .livi.Iend  at  the 
rate  <.f  8  |  er  .  ei.;.  [j.  r  i-iuuiii  fur  the  half  yow  cn<lnl  .S<ipt.  30  lont  will  1« 
paid  on  the  unlinary  •bore*  of  thii  oamumy  (both  onfinil  and  raceot 
iMua)aalitprax.  The trawiar botto •( IM Mia  ~-    .  - 


■rab 


from  16lb  U»  SOtli  but.  iDdoeive. 

An  WAUanro  mnOX  OlS  OO.— An  attnordiMiy 
Friday  to  pu*  a  raeolutloa  •aoetiiNiiBs  the  craatioa  a 
of  aew  iiteek  for  raiaiofc  additiaoal  capital  aatliarited  bv  the  cxMnpan*** 
Electric  LiRhtiDR  Act,  18991  and  the  Eleetrieiiy  Capital  Aot,  1^  The 
clioirmun  'Ci>1.  Pnvwfnrii;  m»vo.l  that  the  couipuny  creale  anil  the 
wh'ilc  i-.f  II, ^  (  rilumrv  Hri  rM  i  .i'iini;  uui'UUfil  iu  ••U-  tnc-ity  >'apitat 
of  the  con^iuiy,  an>l  nuw  £26,000,  part  of  Uie  a'iditiiniit  aBtboriiad 

the  directnrx  may  determine.  He  uil  the  amount  nf  capital  hold  by  the 
<  I  'Mupiiiiv  W.W  £51,700,  &ik1  thi-ir  l'ir«t  bill  of  1899  gare  thein  autlvority 
U>  roine  £100,000.  That  kit  a  balaticL-  ..f  £1B..V30,  and  under  tlietr  u<(  of 
thin  year  tlwy  pmpoied  to  aok  the  ah-trrli  iuIi  im  tur  iioriiiiatiou  tu  raise 
i:2$,000  further,  making  the  total  capital  £126,000.  The  electricity  wurlu 

•tWdhMTMiHidliri 
Tba  rtaelnlioa  iiaa  i 
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TbB  H^Totdt  p«M»n  for  the  prodnetiai    •laminiam  hH 

bt'cn  a  t^ous.iieuDUi  ijiiinnfiiciuring  success,  but  that  success 
has  tftkeu  aomo  time  to  attain.  It  is  not  surprising  that,  as 
tha  patent  (No.  7,426  of  1887)  b  ibeat  to  expire,  application 
>'Loul(l  l>.<  made  for  an  extension.  Tlie  claim  in  the  specifica- 
tion 18  foe  "  tha  pradaotton  of  aluminiam  from  alumina  by 
tin  beniiibaibnhdflBedbad  eteotnlytie  process  using  cryolite 
as  a  flax  in  fusing  the  alumina  to  be  electrolysed."  The  chief 
poinu  montionad  in  the  apaoifieatioo  are  tb«  om  of  »  carbon 
crucible  as  caUioda  »ad  a  carbon  rod  as  anode,  the 
employmenl  of  cryiolita  as  a  flux,  and  of  alumina  as  the 
substance  to  be  decomposed  eleetrolytii  ill) .  Ilt^iitlng  the 
crucible  externally  bv  a  tuniaeo  ia  cansiicoplAtei,  a  proceeding 
for  which  internal  heating  by  the  current  is  nov  snMiCntad. 
It  is  well  known  that  the  Hcroult  and  ITall  procejse?, 
which  divide  between  tbem  the  greater  part  of  the  world's 
fcodiiBtion  of  ilnininiiim,  ban  a  wy  strildBf  ■awablanoe  to 
each  othpr,  an'!  it  tnsy  hf  <letlnc?^d  that  a  procoas  of  this  kind 
is  at  present  the  only  practicable  meana  of  manufacturing  the 
malaL  Thna  ft  eomw  »boat  lluiit  tlia  eootuMied  praleatloo  of 
the  Hi'ronlt  proci'-iL-i  means  an  oxtcnsion  of  llio  nritish 
Aluminiiun  Co.'s  monopoly  in  this  country.  That  corpora^ 
tion  hflcdtaplayefl  modi  energy  and  enterpvlfle  aod  ia  entilM 

to  a  fair  rewurJ.  It  will  be  for  the  Julieial  C'omuiittoe  to 
decide  whether  an  adequate  reward  has  jet  been  reaped. 


At  the  Physical  Society's  meeting  on  Friday  the  9th  inst., 
Mr.  A.  Campbell  read  throe  small  Papers  which  viO,  ire 
tbinV,  interest  many  of  our  readiir Th«  mythod  he  proposes 
for  pbase-tniaiag  is  ingenious,  and  will  doubUess  prove 
useful  in  special  oaaai ;  whUe  his  method  of  powor^meMOlt- 
ment  in  alternating-current  circuits  may  \>v.  capalilr^  fisirly 
extensive  application.  The  author,  at  the  beginning  ot  his 
lint  Ikper,  mentiaiiaa  btieij  pobit  nldab,  tiiomb  not  of 
very  great  practical  moment,  possesses  some  interest.  It  was 
mentioned  because  of  the  difficolty  which  always  beseta  tha 
•zparimiBtar  wh»  vidua  to  <«iiM  «iikt  h»  mauM  ky  11» 
"  phase  lifferpncR"  between  two  independent  alternating-cur- 
rent  circuits  of  identical  bc^uency.  Of  course,  if  we  had  to  deal 
with  pm  iiiM  enrvBi  only  tbk  diffleoUy  wwIA  not  axiat,  bat 


on  ordinary  nupply  sy^jtcma  tlu'  current  and  voltagfi  curven 
depart  so  considarably  from  the  simple  sine  form  that,  aa 
Mr.  Ganrau.  tndlcatet,  it  te  bund  iMOeesary  to  distinguish: 
between  what  is  called  the  '^tiaia.lag''  and  that  ai^gia  whois 
«oeine  is  the  power^Mtor. 

A  Papit.  on  "  Eloctromotivo  Force  and  Osmotic  Pressure  '' 
was  read  at  tedious  length  by  L>r.  Lkhi  klut.  As  will  b«  seen 
from  our  nprint  of  the  Boele^a  olBolal  leport'  the  aotlMr 
coQUfieta  by  means  of  a  tliormodynamic  cyclo  the  E.^f.F.  and 
the  osmotic  pressure  in  a  concentration  celL  In  part  the 
Paper  a  an  eadaaTinir  to  eocreet  the  van-known  fonilt  of 
Nemst,  and,  therefore,  'm  of  sama  importAnco.  I'.jt  we  were, 
nevorthekei,  sorry  to  find  that  the  aatbor's  enthosiasm  for 
his  subjaot  riwald  hno  otaaed  bin  to  oliogw  long  to  tbo 
rostrum  •■  to  do  iajnatioo  to  flia  aathoia  of  tbt  Pl(kpKa  to 
follow. 

Ei.Ki  TKirAL!.Y  causeJ  firca  are  happily  scarce.  Were  it  not 
do,  the  space  Jo  voted  iu  our  daily  contemporaries  to  corrcapon- 
denoe  would  have  to  bo  enlarged,  for  vhenerer  electricity  is 
or  is  thonght  to  be  the  cause  of  a  fire,  at  least  one  and  often 
half  a>dozon  long  letters  are  written  aboat  it  to  the  editors  of 
tbo  daily  Dompapefe.  U  b  pnbaUy  tiia  Eaiaaeaa  of  mefa 
accidents  tlidt  occasions  this,  for  althfitiLjh  we  snmetimos  sea 
an  outcry  against  low-flash  oils,  phosphorous  matchea,  bad 
gae  fitting,  and  eardeaa  «Boic«M,  ao  ona  Barionaly  propoMS 

that  when  iniurins;  his  hotne  aL;iumt  fire  a  housoboldrr  ia  to 
undertake  to  test  the  patroloom  he  employs  for  his  lamps,  to 
employ  no  other  thao  atrihe-ooly'm-the-lMix  matdiei^  to  for. 
swear  water-seal  rull-dawn  ga-;  lii  ^r.^,  or  to  hiVt.-  a  minimum 
nombar  of  receptacles  for  cigu  ends  in  each  room.  Yet 
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ng^USam  on  »  f«r  vifli  Umw  cm  tnteoad  tttth  nguti  to 

electric  lighting,  and  tamoly  submitted  to ;  &nd  notwithatan  l 
lag  khk^  mrcryfirewhiob  mb Mtsipnsiiig n»wfp*permMi  UbeU 
••muhA  117  ft  dalMi  In  ttie  cleoliio  vim"  If  an  oooaaioD  for 
one  or  mora  memberB  o(  tbe  gananl  pabUo  to  «laaioar 
fw  mon  akringeni  MgtiUtioiM. 


In  fh*  pulignkr  MM^Ugh  bftpyaMl  IftttwMk  «nd  Iih 

evoked  thin  'Ictaand  from  Xffssrp.  ITor  i,  Oiiw,  ami  ifiJouK 
ia  a  letter  to  The  Timet,  a  fire  at  a  pbotograpbio  studio  m 
B«g«Bi-ffafMt  •ppMm  to  lukve  been  Mued  bj  tb*  alMlvie 

current.  At  this  stuilio  a  lur^a  current  was  eniplovfl,  and 
(oasibljr  too  lavish  use  was  made  of  tamporar;  connectioM 
1^  tiM  oontQiMn  ilMinMltw.  If  en  the  otlier  htad  tb»  lire 
was  oooasioned  by  part  of  the  permanent  installation,  there 
it  little  4oobt  that  the  wiring  did  not  eonfonn  with  kh«  fire 
offioe  nilM,  wbieh  MCtalnly  do  not  ecr  on  tbo  aide  of  laxity. 
If  they  have  a  fault  it  ia  that  they  are  so  stringent  and  so 
multitudinous  that  thoro  is  a  rislc  of  the  wiring  contractor 
ignoring  them  altogether,  either  Uiroagh  lack  of  meana  to 
carry  out  their  fcoffiiioni,  ov  thfongfc  laak  of  time  to  toad 
them  through^ 


Thb  discovery  of  the  Bantgen  laja  placed  in  the  haada  d 

surgeons  and  physicians  a  new  and  valuiillu  aid  to  tho 
dia^Doais  of  disease  and  iha  examination  of  injared  internal 
organs.  But  the  omploymant  of  thie  novel  and,  Indeed, 
unique  instrument  liad  not  long  ^^een  in  vogue  bcfom  it 
became  e?id»nt  that  operation  with  the  rajs  wae  liable  to  be 
aManded  hf  aaaUaiable  iaooamilanoe^  not  to  119^  aenwa 
injury,  to  the  patifnt.  Culaneota?  inflammation  and  mpid 
loes  of  hair  were  among  the  most  eommon  tegudw  of 
aipomin  of  ban  poctiotta  of  the  hnmaa  bane  fw  a  period 
BufRciontly  Irnpthy  to  allow  of  a  photograph  being  taken. 
The  erratic  manner  in  which  these  aaplaaaaat  tqmeia 
maalfeotad  tbaaaaelvea,  end  the  notaUa  abeenoa  of  anj  aneb 
effects  from  a  large  ranjurity  of  suoli  operations,  rendered  it 
difficult  to  diseover  the  precise  cause  of  the  troabla.  Orakt 
diwrity  of  opinion  oa  to  thia  eaase  ataee  in  the  nmdt  of 

experts,  SOiiu!  atlriLuling  ihv  nii^rliiff  to  the  rays  thcinsolTes, 
Others  inclining  to  tbe  view  that  it  had  its  origin  ia  the 
alaatdleatkni  eomnoa^  attending  tba  nae  of  SQotgea  ray 
appaimtoa.  ^ 

Vwom  wbatefer  eanae  ariaing,  bowevar,  it  beeane  mora  and 

more  cloir  tlmt  no  patient  could  ba  exposed  for  a  lengthy 
period  to  these  rays  with  absolute  aecotitj  against  decidedly 
onplaaaaat  eonaaqaenoaa.  NevartheleBa,  tbe  percentage  of 
cases  where  really  troublesome  results  ensued  was  so  small, 
and  the  advantagea  of  tbe  laje  for  pttrpoaae  of  examination 
and  diagnoiia  weia  ao  marked,  tibat  the  medical  profession 
ware  folly  justified  in  adhering  to  the  praetiee  of  oaing  tbcsc 
tayi  in  their  consulting  and  operating  rooms.  Probably, 
however,  few  practitionen  were  prepared  to  see  the  verdict 
of  a  ooroner's  jury  attrfbnting  death  partly  to  the  e£feot  of 
exposure  to  Rontgen  rays ;  yet  such  a  verdict  Wii.s  found  only 
last  Friday  at  Hastings.  It  appears  that  in  this  fatal 
aaae  tba  lajs  bad  bean  Moo  naed-«n  botb  ooeaiioiifl  00 


long  ago  00  laat  Apiil-Hm  »  hdj  1A0  bad  laet  arlft  » 

cycle  Rccident,  reBaUlnp  in  fracture  of  Ibe  thigh  bone. 
Exposure  to  the  rays  was  followed  by  tbe  development 
of  a  Urge  rioagbiag  woond  en  the  abdomen,  wbleb  tbe  modionl 
evidenre  apparently  attributed  to  the  ftctir>n  of  the  r»v5,  or  of 
the  apparatus  produeing  them.  Acting  on  a  weakened  system 
CUa  woaad,  on^ofaifly  wlOi  An  leaoit  of  die  ejale  aeeidant. 
cai:.od  death.  We  mention  tbe^e  details  in  order  to  show 
that,  altboogb  tbe  espoeore  to  lluotgen  radiation  waa 
tindoabtadly  the  eanae  of  great  nfadiier,  there  ware  othar 
complioatiou?  in  tlie  nctiuil  eansn  r.f  death.  Nevorthi-de.HS,  the 
evidence  brought  formrd  at  the  ioc^oeat  ie  snfficient  to  show 
that  great  care— perhaps  mocb  greater  eeie  than  ia  usual — 
should  be  token  when  exposing  to  thi4  little  understood 
radiation  a  patiant  piedtapoaed,  by  waakneas  or  disease,  to  tha 
developmaaA  of  MHooS  i(fM«te. 


SuggestlTe  Clitieiaat. — Oo»  contemporary,  the  Flerlnent 
W.  ilii,  of  New  York,  while  oriticiBing  an  induetioB  motor, 
observes  dm:  "it  had  a  iandanaj  to  beat  at  tbe  azpenae  of  n 

tendency  to  dUik" 

Erratum.— In  Mr.  J.  F.lton  Young's  article  on  "  >  : I) marine 
Cable  Speeds,"  published  in  our  isisuo  of  the  IHh  iast.,  tho 
wonl  "  raillivoU  "  was  inadvertently  substituted  tor  "  deei- 
millivolt "  throughout  the  calculations  at  the  head  of  page  92 

Society  of  Arts. — The  juvenile  lectures  at  the  Society  of 
Arts  will  lie  ^^ivtii  this  session  on  the  afternoons  of  Wwlnesday, 
.January  Glnd  Mid  Ihb,  by  Mr.  1".  Walter  Maunder,  F.B.A-S., 
superintendent  of  the  solardeparLment,  ( 'treenwiehObetffatOy. 
Tbe  subject  of  the  coarse  will  be  "  Eclipses." 

Tbe  SoelatT  of  Modal  lagtaasn.— The  a%htb  meatblw 
meeting  of  tbe  Umpool  bnaob  of  the  Sode^  of  llodal 
Engineera  wea  held  on  7tlt  iaat.,  when  there  was  a  genemi 

dijcuBaion  on  compound  eaginea^  &t.  Tbe  next  meeting  will 
take  place  on  l>eoember  5th  at  the  Balfonr  Institnte,  Llverpoolr 
at  7  i  5  p.m.,  when  a  lecture  will  be  given  on  model  boilers. 

The  Cantor  Lectures  on  "Electrical  Oscillations." — ^Dr. 
Fleming  informs  na  that,  owing  to  tbe  annual  dinner  of  the 
Institaiioo  of  Electrical  Engineers  having  beeu  llxed  for  tho 
same  day  as  that  annonncc^l  for  bis  second  Cantor  leotura 
at  tbe  Society  of  Arts  on  "  Electrical  Oscillations,"  Sir  Henry 
Wood,  the  secretary  of  tbe  society,  has  kindly  consented  to 
ehaaga  the  date  of  the  aseond  leotnia  nam  Moadaf^ 
Deeainbet  8rd  to  Taeadiif,  Deoember  4lh. 

CiUa  Intainvttoniind  Bep  idrs : — 

Dfkle  uf  iutenupiiuD.    D«te  of  Repair. 

LttaMa— C!n*U*  June  21,  1899  ...  — 

Tin«;{er—TiHte  Juo.    3,1900  ... 

I'sri  —  Mamnhnri!     M»r.    2,  1900  ... 

Ml  l<  ^t  N;  -L.^    (  .4,  B»itieii  M»r.   7,1900  ...  Not.  14,  190O 

'/uzilw— MumUM    Se(>t.aO,  1900  ...  — 

I*>nininHI>o— CkyeoM   Oct.   6.1900  ...  irQv.ai,im 

H«n«-Wal«rTilk   Nov.  8^1900  ...        —  ' 

A4«a—2MW(fair ......  ......  Hwr.  8,1800  ...  — 

lUnuMlk— BUta*  ■aeeoee* 

Electrical  Engineers  (R.E.)  Volunteers  The  whole  of  the 

detaohmen:  of  the  }',l(»otric»l  Engineer  Volunteers,  -wjiich  lias 
hdi'.n  Horviu)?  in  South  Africa  is  now  on  its  way  hoiue.  The 
"  Norham  Castle  '  saili  d  from  (  iipe  Town  on  J^ovr^mber  17th 
with  the  offioer8,men  and  pan  of  tho  e<iuipment  which  wont  cnt 
with  tbe  contin[»flnt.  Capt.  L«iv(,  however,  and  jKisiiljIy  somo 
of  the  men  nlso,  Miilod  in  the  "  0.jth ''  on  the  s^me  day; 
both  aLipfl  are  iliurffore  due  at  Hoaih:iinpt»n  on  or  about 
December  7th  or  Htli.  ft  lia^i  not  yet  been  decided  where  the 
men  will  be  ipiartered,  or  what  will  bo  the  nwfit  convenient 
date  for  tbe  Lotidoii  rereption. 

The  Secretary  for  War  iias  approved  of  tbe  corps  of  Electrical 
KngineerB  Volunteers  borrowing  £0,000  from  the  Publifr 
Works  Loan  OommisaiDoera  for  the  ooaetroetion  of  bead-^ 
fnactaaa'  baildingr. 
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Central  London  Railway  Extension. — Notice  lias  b«H-n  ^Tiv^5n 
\y  the  Central  London  Railway  Co.  tliat  a  bill  will  i>c  pro- 
MUtod  to  Parliament  in  the  next  session  to  enable  them  to 
Mnstract  an  extension  of  their  down  tnnnol  from  the  Dank 
station  to  a  new  station  ondtir  tlie  Liverpool-etreei  Btation  of 
the  Gnat  Kastem  B^ilway  Co. ;  also  for  a  small  extension  at 
the  Shepherd's  I3ush  end  of  the  line.  With  a  view  to  facili- 
Iftto  the  tnuuCar  of  the  tninfl  iron  the  up  to  the  down 
imuMl,  thcM  eileiiiioM  we  lo  talw  Um  imn  oi  loops, 
ndMliig  the  eraii-oTBr  lines  now  in  om,  tluM  OBOseoven 
— 7  lonod  to  oeoni^y  moi«  time  tbM  is  eoBTsnisot  for  a 
i  MTvica  of  trains  WlMB  the  extensions  an  sonpleted 
lia  use,  it  is  cxpeeted  that  the  frequency  of  the  tnins  will 
Im  OOnsidcrably  ;nfTfDFPi1, 

A  Smart  Teleijiiiiiliiat — Mr.  H.  Dixon,  inspector  of 

overhead  wirt-H  for  Uiu  I'liblic  Health  Duinrtmenl,  sends  us  the 
following  cu'.tiiif;  fn  iii  tlic  Cii/x"  Timet  ol  October  24th: — 

\\  lieu  It'-uwiilt*  wii.  alt.in'lnnril  iho  p^mtraAnter  hr-ait^hL  a\\.iy  with  him 
the  key  of  th«  inmrumnQt,  kc.  The  next  lUy  ('.jipi.  HaUr.,  with  k-juk.- 
30  Capa  Polin,  WfOl  on  p«tml  io  that  directiim,  nod  Mr.  Fkiington,  ii 
jpouag  operator  in  the  Aliwal  NortJi  bntnch,  nSorsd  to  MOMniikny  them. 
They  mtDi^«d  to  ^rt  into  Kouxvlllo,  tD<i  Klsiingt.in  nt  nn<  i  ina  Ic 
f<ir  the  t«legraph  nffii-«.  The  iii*truineDt  w»»  »p(i«n>a'.ly  si-i  ltn,  but 
be  eecnred  the  offloe  <loor  key,  twisted  a  pitno  o{  utout  wire  riiuml 
11m  middle,  etuck  the  wire  in  the  bridge  of  the  inatruaMDt,  eod  r»nn 
«alkd  up  "  Sinithftcld,"  II*  had  jnet  time  to  eend  ad  importaat  mcau^ 
through  to  the  Officer  Commiuidiiig  at  Bloemfooteia  when  the  aUrin  was 
^T«n  tlial  a  large  body  of  Bom  wai  in  eight,  and  the  amiU  party  made 
tnuike  for  tho  Orange  Ki*«r,  araiiiig  iato  HMoiiel,  aad  ratnrainf  home 
via  I.Ady  Qrry.  Tlie  randiuMi  at  fimwa  lhaw  by  thh  ywwg  tehpaphi^t 
it  worthy  of  |>r*iee. 

The  Accident  at  Hanche«t«Ml|iare  Station. — An  error 
oeenrred  in  the  editorial  note  on  pn;e  110  of  our  last  issue 
with  regard  to  the  switohboard  at  Manohester-sqnan  station 
of  the  MetropoUtan  EJaotrie  Sopplj  Go.  The  company's 
evritoh boards  •(  MaMhettaMgoara,  Bathbone-plaoe  and 
Banliniar^tiaat  an  Mil  «b  man  w  Isas  sinUlar  Uoas,  hot 
«alj  OM  aaA  BOl  '*iMaMMw"  Una  oowml  al  flia  first- 
nSBHaaad,  Iha  atlur  flna  hnviaiif  bssn  at  Bardinis-street  and 
BafliboBa^aca.  The  ihtal  aceident  two  years  ago,  which 
wa  alhwd  to,  also  ooeanred  at  Bathbone-pkoo  at  the 
badk  of  the  switehboaid,  aad  not  at  llanehester-sqaare. 
The  Manehsater  sqaare  switohboard  was  i*«on8tracted  in 
1698,  after  the  disastrous  fire  it  had  occasioned,  an  iron  frame 
replaring  tin*  original  teiik  framework  in  which  the  iiiarblo 
panels  woro  mounted,  and  b.arG  copper  in  earthenware  tubcj 
was  euiployi'd  instead  of  rubber-covered  cables.  The  large 
aorfacc  of  bitro  metal  at  high  prf^juro,  alluded  to  in  the 
editorinl  nntB  las:  isHU%  was  all<iwe:l  to  ri'iiiiiin.  We  nre 
informed  that  tlic  ompany  ii  now  most  carefully  considering 

whtu  u  i>hi^  .mil  procauiioos oao  ba takan at  lis  iwitohboaids 

to  prevent  accidents. 

fPlntaa  Nsfim^^^  is  npoitaA  in  Iha  daOy  waw  that 
attna  saw  Manoai  laalramsati^  inlsndad  Ibr  inalaUaHan  on 
Japanaw  waiships,  Imve  been  axfaUiitod  in  N«w  Tork.  The 
Birmingkam  Pmt  says,  "Tbsy  an  eapaUe  of  dorcloping 
2,000,000  tolls  of  energy,  and  are  able  to  transmit  a  mesn^e 
«  distanea  of  135  miles.  A  46in.  flash  drawn  from  them  bored 
a  hole  through  lin.  of  glass  as  quickly  as  an  auger  conld 
through  wood.  ' 

In  conscnuencc  of  the  recent  stormy  Winthcr  thi  apoctal 
topmast  erected  on  the  Or^tend  Dover  packot  "  Prinrow 
Clementine  "  to  suspend  the  air  win;  was  lowered  eouiiduriil  ly 
on  Monday.  Thia  diminution  in  heigh'.  nppearK  to  Imve 
made  little  difTerence  to  the  offijienoy  of  the  signalliog — a 
rosull  which  ii^hc.'Uis  thit,  by  .HuntS  MlistalW^  tho  MSht 
ori^iniiily  dein.^iuiled  was  orcosiivc. 

With  rogard  to  the  difFicuUie.s  which  we  referred  to  in 
<2ur  lani  i>^iie  as  having  arisen  in  the  estsblnhinent  of  com- 
munication between  certain  of  the  Il^iwaiittn  l^lnnds,  wo 
Are  now  authorised  to  announce  that  these  diffisnlties  have 
been  entirely  overcome,  and  that  a  continuous  service  has 
been  for  vntne  time  in  operation.  It  seems  that  the  onfor- 
lonatc  iili.cis  of  the  representative  of  Uia  Hatooni  Company 
1PU  large^  nsponsible  for  tha  tamsonqr  ia/Mkn^  of  the 


Uganda  Biilway  Telegraphs.— The  ereotion  of  thapsraianant 
telegraph  line  of  the  Uganda  State  railway  ketfa  pass  lAi^ 


the  construction  of  tha  permanent  way.   At  the  end  of  1000 
it  will  probably  be  completed  to  the  length  of  500  miles.  Iron 
wire  is  used  weighing  6001b.  to  the  mile,  and  iron  ponU 
weighing  about  .3201b.  complete  are  employed.  Between 
"    '      and  Nairobi,  a  distance  of  836  milee,  three  wlsea 
aad  from  thenco  onwards  two  only.   There  are 
45  intsrmediata  stations,  ail  of  whieh  are  open 
to  Vm  'mblio  fat  tstsgnmh  tnffio.  Between  BaUhead 
aod  FM  FlonBAa  (bo  nllliiiBta  tarauana  of  the  railway), 
on  the  dMM  o(  Lala  Violada,  ntaooponii  talapajdi  Una  has 
been  enoted.  From  Port  fknim  to  EoleUia,  tto  eapital 
of  the  Uganda  Protectorate,  a  aaod^fOnBanont  line  has  been 
erected  by  the  telegraph  departmsnl  of  the  Uganda  railway. 
No  inHiit:itorR  L\rc  used  on  this  line  and,  though  its  Isoflh  tt 
247  milc^  and  the  climate  is  a  wet  one,  commnniealioil 
is  succesafully  maintiiir.ed  by  the  use  of  Major  Oardew's 
vibrators.     Intermediatts  stations  are  opened  at  'Mumias, 
Sao  liiver,  Karanga!i,  .linja,  and  Kampala,  but  most  of  these 
atation-i  are  for  maiutenance  purposes  only.  On  the  completion 
of  the  I'gand*  railway  pernmnem  iron  pDles  will  probably 
replace  the  temporary  wooden  ones  at  preiieut  in  use.  These 
wooden  posts  are  ot  a  HtMue'Alms  novel  kind.    The  white  ant 
is  very  numerous  in  '.hi?  pirt  of  Africa,  but  it  has  been  noticed 
that  it  doe5  not  attuck  livioi.'  wood.     Itark  cloth  trees,  which 
are  very  suitable  and  whicli  readily  take  root  when  trans- 
planted, have  Imen  placed  all  along  the  route,  and  to  these 
the  wire  is  secured  by  a  binder  of  ordinary  tarred  .spun-yarn. 
The  branches  have  to  be  cleared  periodically,  but  this  is  a 
siaall  otnsotioo,  and  tha  live  poles  have  proved  satislactorj  in 
every  olosr  iray. 

MBBTINOS  or  8G1BMTIF10  AMD  BBOINBEBllia 

TO-niT  (nmUT,)  ■avaalMr  SSrd 

PHT»ie*L  KlV:IErT. 
.5  p.m.    MeHing  in  the  Roodm  of  thr  Cliemi  nl  Society,  Barliastoa 
llnaae.    AjcmmI*  :  (l>"Ao  XuVitn»ii.-  WhuUtone'e  Bridge, 'by 
W.  f.  D.  Wbetham ;  (2)  "Hie  AooatUiui  DiepsnioB  of  Cerbon, ' 

M.  w.  Tia«M}(<()  AlatheRibartloael  8eaa4l>f  Wiad,»lv 
Dr.  E.  H.  Biitso. 

SATinaiiAT,  Voeitftar  SStt. 

Asrnnmon  or  Slictbical  Kwancniti. 
<LU'lfnlii'  Vi»it  U>  the  work* of  Mmra.  SiMneiu  Bru*.  A  Co.,  WooUicli, 
Truix :  9:20  n.in.  frnm  Chuiii^  Crote,  awl  9:30  a.si.  from 
iiniion  (treet  (ur  OluvCloe  JWNiMb 
UONDAY.  Novemter  astb. 

Sooirrr  or  AiiTs. 
S  p.m.    "  C'eotor  "  Lecture  I. — "  Elwtric  OwlHiWnwi  and  Bbolfis 
Wavee,"  by  Prof.  J.  A.  Fleming,  K.K.S. 

Iintm-Ttos  or  Elkctkical  R-iaimas. 
Heeling  of  tha  NawaaetiaLroaal  Sectioo  in  Xewaartto-m-Tyaa 
CoUtf*  ot  Soianoe. 
TOKSDAT,  Bovrabar  STth. 

Immvnom  or  BuwtaieaL  BssnosM.  MjutcBEsnn  Sn-noN.- 
7-Mp.m.  MartiBgakOwi'bGbllqtt.XMMhetter.  Peper  to  he  read  t 
"  Keletire  A<lvaotagta  at  INiMt'eBlMit  aad  Tbni-pluM  DiUri* 
buiioD  (or  SooaU  lBat«Uadaa%"tr  H.  A.  KiiUb 
WEDITESDAT,  Horemher  Mtb. 

iNsrrrrrtii^  iit  Civil  ExaiNmiii.s, 
p.m.   Studeote'  Viut  to  London  and  South  We«len>  Railway 
Loeoowtive  Worke,  Nine  BUna   Meet  a»  the  LMMoMve  and 
Sloni  DMarUMBt  gata,  WaadHMfth-road.    VaMi  Slatlea, 
Vaohall. 

litmnrmnr  or  BcaoraieAt  Kvajcuiuv 

r.  to  p  M.  StuddDte'  Meol!Il^■  «(■  28,  Vi  tori*  ttroet,  Pipen  lo  b« 
re»il  (1)  ".Singlw-Mw'i:  >  1  i.'  r.'.  i:  i  n  the  I'ihn  Kiliil'itloo,"  hf 
J,  T.  Irwin  ;  (2)  "  t'.>ly|ilui..<i  tienejA-.o.-,  '  by  C.  N.  .\'etUay. 

TlffMPiT.1«*~-"— ■  tSUL 

iNanvt'TitiN  or  ELacraicAL  KiiuiNniia. 
,v  y.Di.    Kxtra  Meeting,  in  tha  roooi*  ot  the  Inatitutian  of  Kaghaaidd 
Kngioaere,  when  a  PA|Mr  wOl  ha  nad  no  *■  The  SapenNailM  of  the 
BtHB  hjr  the  Elereric  I^acorautive,"  by  W.  K.  Lwigdoa. 
laemoTHHr  <iy  Euecthuml  E.x<itKl(>a  DeBUST 
Uoavtnaaiaaa  at  tha  Rayal  UaUia  Sodetr. 

IXKTiTerioir  or  JrxiOR  Kiibtimaa 
^p.n.    MeetiDg  ai  thi  Wmtmituttr  ('aIaco  Hotal,«hial 
Bell,  F.RS  ,  delivem  hi»  I'mniieoUal  A  ldrev. 

XBaoaBiber  let. 

IxamOTioii  Of  KiJCTBieAt.  KNuirasai 
amdeau-  Viait  10  tta  Walirt«>  anl  dtf  BailMV  OCa  < 

Sutton. 


Digitized  by  Google 


152 


GOHXEMPORABY  ELECTRICAL  8C1BHCE. 

rComptled  hf  B.  E.  Fcwamni  lyAucl 

Cf,,  i-ij-t  r.M.I  '.  V,).  ;,.■!/. — Nernsi's  tbrary  k'Ads  to  the 
ooncliuiou  tliat  two  norma!  solations  nf  .soiliun:  chloride 
and  potaSfiium  (hloriilt  rotpi'Clivcly ,  ■^ho  ilJ  show  ilio  ;.amu 
difference  of  potential  in  cODtact  witli  r.K  rcr.rv  or  mi  rcnry 
powdtrti!  ovur  with  calomeL  M,  lly.l  luis  vtrifuil  th;- 
equaiuy  in  si  vf  iy  dirpct  manner  by  nu  »uw  of  a  r,ipill'iry 
electrumetor  in  ^Nhith  ho  employoi.l  ihe  two  s:iluiionH 
mentioiiHl  He  ilfti-iruirK"!  tlii!  I. ..M  i'',  at  vnriotis  .:.i|ill!iry 
foro*>.  aud  fouud  tho  J'y.M.l'.  corn-Rpriniline  t  i  i  iiiiiximnm 
capillary  force  graphically  from  ihe  curve.  I'or  oommou 
salt  tho  maximntn  E.M.F.  was  found  to  be  O  TiG  volt.  1  or 
potassium  chloride  it  wae  found  to  be  0  GU'J  volt.  This  is  a 
striking  verification  of  Nern^t's  theory,  uapecially  cooAicIvring 
that  the  tame  figuias  wiaira  obtaiaad  vikh  the  Bi^NUfttai  when 
sulphuric  Mid  VU  flOtd  In  nA  withdntwn  lAeor  «ach 
dtotoimiiutiOB. 

ptotrt,  Jour,  de  MfiifM,  OctoUr,  1900.; 


Tt*i,o<^  Tlumi-c»Kflt$,—Tbib  B«tehm»ttil  muOutA  of 
tnting  UmuKHmnlw  iatandea  tat  pnomatrie  wnk  i? 
ibHrilMd  kf  B,  Liodeck  naA  B.  Botfae.  Tht  ebief  iaaof  »ti  u 
in  Um  twtuif  arrangement  is  an  electric  oven,  oonristiog  of 
fimr  eODoeatrie  porcelain  tuhes.  only  the  ontermost  of  which 
is  glAzed  and  coTorod  with  nsbestos.  The  inner  tnltes  are 
made  of  a  very  refractory  material  devi.MCtl  by  Ilecht.  l  or 
tti  iptrU  U03  up  to  I.-lOOdcg.  the  second  tul  i-  w  ,nnd  with 
a  2iuiii.  putk!  uttitl  wir*,  preveuttd  from  rikliu^;  I  j  coviiiug 
it  with  fireclay  paste.  For  still  higher  t<-inperaturea  the 
wire  employed  for  heating  ig  a  platinum-iridinsn  wir. ,  by 
tnc.in  r<f  which  a  temperature  as  high  as  l.iiODdt  :'  t::in  bt! 
attained.  When  thnt  tf-mpciretnre  excettifd  the  wirt»  fuse* 
into  the  poreeliiiij  Ti  n'  touipcna  can  be  rigulated  with 
cTTRt  r»pj4itv  and  precinion,  the  tiue  regulation  beinp  made 
by  c,i  :i  aliding  contact  on  a  constunton  bund.  Th«> 

potver  consumed  ie  <)0  watts  at  'JOOdeg.  and  l.r>|ii  watt^  at 
l,800deg.  A  number  of  couples  arc  touted  siiiiulianeouely  by 
means  of  a  compt^nsatiun  metbo<],  the  junctions  bi-ing 
fasteue>l  by  friction  into  a  noAll  circular  gappod  picct<  of 
pUklno-iridiuro.  The  error."  of  the  meaaoremi^nis  du  not 
euwd  0*1  per  c«nt. 

lUnUEi  li  *!id  KoTHE,  /<,J».  '.r.  Imlrum.^  <  'i;t..i«r  tSClO.J 


^\j>imion  '/fi'  /'*  Well-  Ita'liaii  . — I:  was  Kepler  who 
•nAmvoorcd  to  explain  cornet.^' tail:  i'y  repulsion  exorci^td 
i^D  certain  constituentH  of  comets  by  the  particles  wu.oti- 
tating  light.  The  general  MOe|»t«iice  of  tba  nndnktory 
Vbaan  tt  light  bM  nnde  nt  low  mht  of  Kcipler'a  oiifgestioD, 
bat  tDfl  ndiotifln^piMnn  paotohMl  hj  Uuirall'o  theory  of 
cm  bo  anle  to  bring  it  Honwd  agoin  vmy  offeetnally. 
Tnis  is  done  by  &•  Arrheblns.  He  eakalatea  tb*t  a  cubic 
body  of  1cm.  side  and  specific  gravity  I  would,  in  the 
inun«>diatc  neighbourbood  of  the  sun,  lose  i„'o„th  part  of 
ita  wiiigLt  owing  to  the  son's  radution.  If  the  size  of 
tho  partiele  is  diminislied.  thi-  los.s  becomes  oompaniti\-ely 
greater,  aiocc  the  volume  decroajos  more  rapidly  than  the 
surface.  'J'huH  the  weight  of  a  cuba  of  10  '  cui.  side  is 
exactly  bcJauccd  by  the  repulsion  due  to  the  rftd:aLion,  and 
a  particle  ul  haXl  thai  diameter  would  be  ghun  nach  a  velr>city 
of  repulsion  that  it  would  describe  a  path  equal  to  the  siiira 
diameter  in  one  hour.  The  author  applied  ihi.^  iheon  with 
great  success  to  the  formation  of  the  tiils  of  comet?.  Thcsr 
oorvature  would  be  d?io  tu  tbi  variation  in  the  incident 
radiation,  and  in  the  5i/  e  of  thi-  particle^?  rapaOoi.  Ho  Olso 
pcafMMae  to  apply  this  theory  to  the  atuora. 


Nature  of  lU»it;itn  iioys. — In  a  paper  disiiagiiished  rather 
tat  ita  borinnw  of  sttggeation  kfaan  its  Mooraey,  W.  BoUins 
orilieiMO  tbo  oornuoalAr  theoi;  of  calhode  nja  and  tbo 
Inpolio-thMMy ocBoalgatt iagri<  Hoadtanoes tuoaqiiniMiti 
agabut  dio  anppoailiaa  ffaal  tta  oalboda  atraan  Mittdta  am 
always  of  tbe  same  sicoi  nofoiriih  the  mkm  tpMd,aBd  oarry 
the  same  eharge.  Wbaa  (he  oathoda  hi  a  good  X-iay  tube 


is  covered  with  mennry,  the  X-rays  are  reduced  in  intensity, 
but  the  whole  tnfae  is  filled  with  a  brilliant  white  light.  The 
anthor  suppose*  that  the  mercury  particles  constituting  the 
cathode  rays  OM  heavier  than  other  tnatallie  paitielee,  and 
that  tberefora  their  mlooitj  on  etrikng  the  target  is  not 
gufSeieotlf  gMitt  to  prodtios  X-nje.  The  latter  are  regarded 
by  the  anthor  sa  dna  to radiatioD  Rom  the  impinging  particlaa 
of  the  nattne  of  hwt  radlatioD.  Another  acgtinent  vnt 
forward  af^nst  the  eleetron  ttieory  ie  that  If  the  fartMoo 
wer^'  always  the  same,  the  he^f  of  weight  of  a  sathode  fvraay 
given  quantity  of  electricity  di.schan;e<l  shoald  be  the  same 
whatever  the  material  of  the  cathode.  And  that  is  not  tbo 
case.  Further,  the  ccs!<atioo  of  X-rays  at  a  certain  exhaustion 
reosiwa  no  probable  explanation  by  the  electron  theory. 

[  W.  Kt'lXix*.  Am.  Jof  fH,  .ScKiwr,  Niutmbcr,  190O.) 


I  'miiingl>t4ltrtim» «/ ntivadrant  KfretmNwft'r,— In msaaiuing 
high  poteotiaia  with  toeqoadrant  eleotroBi<ter,wboeeeen»mie- 
ness  ie  (odnoed  by  the  emplojnient  of  a  hea^  needle  and  » 

coosiderahla  dislanee  between  tbe  wiree  of  the  biRlar  ene- 
peadon,  it  is  found  that  after  a  certain  difference  of  potential 

the  sensitiTCUess  decreases  rapidlv,  and  thnt  the  dellectiou 
u'.iftiiiH  II  vili.e  lieyond  which  it  canno*.  i,  l  A,  1;.  i'lmnve«u 
pijjiji.^  oiit  iLat  ttici  existence  of  this  I.midtit;  di  ■.  iiitiutt  is  due 
to  the  impoe.sil  ility  (if  pnu  ;ic;ii;y  I.  iiii'^iii;:  a  jM-rti  •■.  symmetry 
of  the  system  furuted  by  tiiu  4uadra&t.ii  and  the  needle, 
and  to  the  existeni-e  of  a  disturbing  electric  couple  which  i^ 
proportional  to  the  aijnaro  of  the  difference  of  potential 
between  the  qn.i^.r  ai:  d'lie  nntl.jr  studies,  tht'<in  lj;-;.lly  .iriii 
practically,  thi-  itnluene'ii  of  various  modifieatious  ot  the 
suspension  upon  the  limiting  defection,  and  ehows  that,  by  a 
careful  construction,  the  limit  can  be  pu.shed  back  almost 
indefinittdy,  so  that  thu  dellectiou»  in  one  diroctiou  nt  all 
events  should  show  no  serious  falling  off  in  the  lienHitiveness 
for  the  higher  E M.F.s.  With  bis  own  instrument,  which  is 
now  instaileil  for  uee  at  the  Eiffel  Tower  Observatotj,  he  has 
thus  succeeded  in  meaaoxing  Tottages  as  high  ae  2,000,  or 
even  bii;ber> 

[A,  B.  t:H4Vvs.\v,  /'iNPii.  tit  njMt,  (KUiMr,  1900l] 


THB  IBLtPHOMB  8Y8TB1I  OP  THE  PITTEBUBG 
IBD  ULBGRBRT  TEUPH0HB  CO.* 

UV    ►:l.lll'>TKK    II.  MILt.Kll. 

One  of  the  large-«t  enterprises  in  the  *'  indt  pr  ndent  "  tele- 
phone field  in  the  United  ^1tatC8  has  just  l'i:<  n  brought  to  a 
state  of  practical  completion  in  the  city  of  Pittsburg  and  tho 
adjoining  boroughs.  The  Pittsburg  and  Allegheny  Telephone 
Ck).  has  pcaotioally  finished  the  installation  of  one  large 
exchange  and  ssTeral  branch  oOeaat  having  a  total  capacity 
of  over  7,000  linca  with  an  nlthnata  oqiaoii^  oi  oonsidazably 
over  16,0fK)  linae.  * 

Tbe  main  exchange  located  in  a  large  fiieproof  atOtta 
building,  built  especially  for  the  purpose,  at  the  OORMT  of 
Seventh  Avenue  and  Fountain-street,  and  inelndes  all  the 
facilities  of  a  modem  up-to-date  office  buiUUng.  Speoial 
thought  has  boen  given  in  its  lay-out  to  the  reqairenients  of  a 
telephone  exchange.  The  building  is  lOOft.  long  by  about 
■I'lft.  wide,  with  light  on  ;ill  four  side?  The  entire  third 
f1(X)r  IK  ustd  for  the  exchange  and  its  accessory  apparatos, 
while  siiicable  fotbtogsooaaa  and  oAoM  ace  prondad  oo  tbe 

llo<jr  lielott 

The  Bwit<.hb<iard  and  all  central  office  apparatus  were  fur- 
iiiaheJ  by  the  Kellogg  Switchboard  and  Supply  Co.,  of 
Chicaijo.  Tt  \B  deniiyned  for  use  on  the  central  buttery  plan, 
and  is  cquippe.i  witli  nil  the  latest  feature::  in  the  way  of 
automatio  calling  and  of  Hupervi.wry  signal.-.  Tlie  presf'Ut 
capacity  of  this  exohanse  is  4,0HU  sul^ecribors'  linos,  the  full 
equipment  for  this  number  of  lines  being  now  in  place.  Pro- 
vision is  made  and  8i»eo  left  in  the  (grating  room  f<»  an 
nltimate  capacity  of  5,400  Uoeat  wbkh  cxtin  oapaeity  mny  be 
added  aa  aervice  demands. 

•  I  r  im  y\»  fjr.  lrini  H  -.A'  ..f  .New  Vork.  ~ 
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The  main  board  is  shown  in  Fig.  I,  aud  consista  of 
\9  Bdotiona  of  multiple  svitohboard,  of  which  17  are  for  local 
subscribers,  and  two  for  incoming  trunk  linos.  Each  of  the 
17  subscribers'  sections  has  a  capacity  for  !)00  anwering  jacks 
and  drops,  as  well  as  for  5,100  multiple  jackf .  At  present, 
howeTor,  only  240  answering  jaok-!  are  provided  on  each 
section,  so  that  during  the  busiest  portion  of  the  day  when 
three  operators  are  seated  at  each  section,  the  calls  of  80  sub- 
scribers will  be  allotted  to  each  operator.  Each  operator's 
position,  of  which  there  are  three  to  each  section,  is  provided 
with  10  pairs  of  cords  and  plugs,  complete  with  ringing  and 
listeningH  keys  and  two  supervisory  lamps  for  each  pair.  The 
framework  of  the  switchboard  is  of  structural  iron,  firmly 
rivetted  and  bolted  together.  The  switchboard  legs  are  4Min. 
high,  and  rest  on  the  true  floor  of  the  exchange.  Al>ove  tbi.<! 
floor  is  placed  a  false  floor  17in.  high,  so  that  the  height  of 
the  key  shelf  above  the  false  floor  is  approximately  '27iD. 
This  arrangement  allows  the  use  of  a  suEScioutly  long  switch- 
board cord  without  the  necessity  of  being  unduly  liigh  above 
the  operating  floor.  On  the  back  of  the  logs  of  each  section 
are  provided  connecting  racks  to  which  all  of  the  local  wiring 
of  the  section,  that  is,  the  wiring  from  the  answering  jacks, 
drops,  key  shelves,  operators'  circuits,  ^c.,  is  leil.  A  better 
idea  of  the  appearance  of  the  front  of  the  board  in  detail  may 
be  had  from  Fig.  2,  which  shows  slightly  more  than  one 


arc  each  covered  with  sovcrnl  layers  of  paper  and  with  an  out- 
side braid  of  cotton  saturated  to  beeswax.  The  multiple  cables 
are  all  formed  by  the  manufacturer  and  soldered  to  the  spring 
jacks  before  leaviog  the  factory,  and  are  then  laid  up  in  the 
switchboard  after  all  sections  are  in  place  on  the  Hoor.  This 
figure  (3)  gives  au  excellent  example  of  one  portion  of  modem 
telephone  work  that  is  rarely  seen  or  appreciated  by  the 
public,  and  the  neatnesi;  with  which  the  work  is  done,  and  the 
evident  system  with  which  it  is  all  laid  out  and  executed,  is  an 
evidence  of  the  substantiality  and  excellence  of  the  plant  of 
this  enterprising  Pittsburg  company.  ""' 
In  Fii;.  4  another  view  of  the  rear  of  the  switchboard  is 
shown,  the  enclosing  panels  being  entirely  removed  from  the 
back  of  the  board,  as  are  also  the  relay  protector  ca^es.  This 
view  was  taken  with  special  reference  to  illnstrating  the 
multiple  cable  of  the  exchange,  and  an  inspection  of  the  right- 
hand  portion  of  this  figure  will  show  the  method  by  which  the 
various  wires  are  led  from  their  respective  cables  to  the 
.<<pring  jack  terminals.  The  frie;^e  boards,  key  shelves,  and 
trimmings  on  the  front  of  the  switchboard  are  of  seasoned 
mahogany,  the  key  shelf  being  made  five-ply  to  prevent  ii* 
warping.  The  jacks  and  drops  are  mounted  on  pms  project- 
ing from  the  rear  of  stile  strips  and  each  .screwed  in  place  by  a 
hexagonal  nut  at  each  end.  The  front  of  the  stilo  strips  between 
the  jacks  is  covered  by  black  ebonised  fiuiuhing  stiles,  which 


KlO.  1.— IHTIKIOB  Of  MaII  EXCHAVal. 


section  of  the  switchboard  with  one  key  shelf  and  one 
of  the  Bub  •  panels  beneath,  opened  for  inspection.  The 
removal  of  the  snb  panel  shows  quite  clearly  the  inside  of 
the  connecting  rack  with  the  various  cables  loading  from  the 
answering  jacks  and  drops  down  to  iL  All  cabling  to  the 
inside  of  the  incoming  rack  on  each  section  was  done  in  the 
factory. 

In  Fig.  3  is  shown  a  rear  view  of  part  of  one  of  the  sections 
after  ite  installation  was  completed.  At  the  extreme  bottom 
of  this  figure  the  connecting  rack  with  the  cables  leading 
from  the  distributing  board  are  quite  clearly  shown.  Imme- 
diately above  this  are  shown  the  relay  cases,  one  of  which  is 
opened,  showing  80  line  cut-off  relays  in  its  lower  portion, 
and  20  supervi.sor  relays  in  its  upper  portion,  these  relays 
being  all  mounted  on  iron  strips  secured  directly  to  the 
iron  1^  of  the  switchboard.  Immediately  above  the  relay 
cases  are  shown  the  cord  racks,  and  just  above  them  the 
rear  view  of  answering  jacks  and  signals  with  their 
wiring.  In  the  upper  portion  of  the  figure  are  shown 
the  mutliple  cables  connecting  the  multiple  jacks  in  each 
section  throughout  the  board.  These  multiple  cables 
are,  in  each  case,  of  21  twisted  pairs  of  tin-covered  copper 
wire  with  an  insulation  of  silk  and  another  of  cotton,  the 
cotton  being  coloured  distinctively  according  to  a  regular  code 
so  as  to  secure  the  proper  selection  of  wires.    These  cables 


latter  bears  the  distinctive  numbers  for  the  drops  and  jacks. 
Each  bank  of  lOO  jacks  is  supported  by  u  central  white  holly 
strip  ^in.  in  thickness,  and  all  blank  panels  are  filled  with 
ebonised  blanks,  so  that  the  eutire  front  of  the  jack  and  drop 
sp.ioe  of  the  board  is  of  a  black  colour,  relieved  only  by  the 
white  designating  lines  and  figures  and  by  the  small  brass  test 
rings  of  each  jack,  which  may  be  seen  from  the  front.  The 
jacks  arc  mounted  on  jin.  centres,  both  vertically  and 
horizontally,  and  the  drops  are  also  on  Ain.  centres  horiy:ontally 
so  as  to  bo  gpiiced  in  exact  accordance  with  the  answering 
jacks.  The  drops,  aa  may  be  seen  quite  clearly  in  Fig.  2, 
occupy  the  space  immediately  above  the  plug  ahelf,  and 
immediately  above  them  are  the  answering  jacks  and  the 
multiple  jacks.  The  row  of  jacks  between  the  answering 
jacks  and  the  multiple  jacks  are  for  outgoing  trunk  lines, 
which  will  be  referred  to  more  fully  later. 

The  operation  of  the  system,  so  far  as  the  local  subscribers 
are  concerned,  is  as  follows :  The  subscriber  desiring  a 
connection  simply  removes  his  receiver  from  its  book,  this  act 
automatically  sending  a  current  over  one  side  of  the  line  to 
operate  the  signal  on  one  of  the  sections-  The  operator 
answers  in  the  ordinary  manner  by  plugging  into  the  corre- 
sponding answering  jack  with  one  of  her  answering  plugs,  and 
this  act  operates  the  line  cut-off  relay  of  that  line,  causing  it 
to  disconnect  the  Une  from  the  line  signal  and  to  connect  it 
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with  the  jacks  from  which  it  has  hitherto  been  dinoonnected. 
The  operation  of  the  line  relay  also  throws  tlie  live  Hide  of  a 
storage  battery  into  all  of  the  test  rio^B  boionging  to  that  line, 
so  that  any  other  operator  will  be  notified  that  that  line  is  busy 
doling  the  connection.    Having  learned  [the  number  ofj}tho 


Flo.  2.— FROirr  Vnw  or  Ox*  Simoir  with  On*  Sun  Tamiu.  Rimovid 
A*D  Usi  Kit  SasiJ'  Rjki«<D. 


key,  which  sends  a  polsating  current  over  one  side  of  the  line 
of  th«  called  sabaoriber,  through  hia  bell  to  «»arth.  The  inser- 


Fic.  3.— Kiitt  Yii«  or  Vjmt  or  <iiiK  Sicnu*  with  On*  Kiur  C.>«« 
vnKMD. 


L 


Via.  4.— ItiAR  Vkw  ur  a  Ponnoa  or  Switchboabo,  aHowiso  Mcltitli  Cabumo 


called  subscriber,  the  other  plug  of  the  cord  circuit  is  then  |  tion  of  this  calling  plug  into  the  jack  also  operates  the  relay 
inserted  into  the  multiple  jack  in  which  the  line  of  the  called  of  the  called  subscribiT's  line,  causing  it  to  disconnect  that 
subscriber  terminates.    The  operator  then  presses  the  ringing  >  line  from  the  line  signal  and  connect  it  with  the  drops. 


Digitized  by  Google 


THE  ELECTRICIAN,  N0\T2MBER  23.  1900. 


155 


The  Baperrioorj  lamp  belonging  to  tb«  plag  connected 
with  the  snbaoriber  called  for  ia  at  once  lighted  apon 
plugging  into  the  called  subscriber's  jack,  and  remains 
lighted  antil  tbat  gabscriber  responds,  its  going  out 
indicating  to  the  operator  that  he  has  responded.  A  cor- 
responding lamp  is  also  connected  to  the  ping  inserted  in  the 
jack  of  tbo  calling  subsoriber.  While  conTerisation  lasts,  both 
lamps  remain  out,  but  as  soon  as  either  purty  hangs  up  his 
receiver  the  eorrespooding  lamp  lights  up.    When  both  lamps 


Fia.  S.— Battkht  Room. 


ve  lighted,  the  operator  knows  tbat  the  conversation  is 
ended,  without  breaking  into  the  circuit  to  inquire,  and  she 
immediately  pulls  out  the  pings,  breaking  the  connection. 
The  action  of  the  Bupervisory  lamps  is  controlled  bj  differ- 
entially wound  supers' isory  rvlaja,  one  of  these  rulays  bein^ 
asBOoiatad  with  the  circuit  of  each  plug.  The  circuit  condi 
tions  are  such  that  the  relays  are  inert  as  long  as  the  corre- 
sponding ping  is  not  in  use,  and  remains  inrrt  even  while  a 
connection  is  made  until  the  calling  subscriber  places  his 


Fia  6.— PowiB  PiAKT. 


receiver  on  its  hook.  These  relays  are  iron-clad,  so  as  to 
make  their  magnetic  circuit  perfect,  and  also  to  make  them 
free  from  cross  talk.  One  interesting  feature  in  connection 
with  the  Kellogg  central  battery  system  is  that  a  complete 
supervisory  system  b  obtained  with  the  use  of  bat  ^two 
contacts  on  the  plug  and  two  strands  to  the  cord. 

In  Fig.  6  the  battery  room  of  the  main  exchange  is  .<^own. 
Two  batteries  of  10  cells  each  are  used,  these  being  chloride 
accumulators,  type  G,  each  cell  having  11  plates  in  lead- 
lined  tanks,  with  a  capacity  for  21  pUtes  each.    The  battery 


room  is  well  ventilated  and  has  a  tile  floor  on  a  cement 
foundation.  The  'bus  bars  from  the  battery  may  be  seen 
supported  on  brackets  in  the  left-hand  side  of  the  figore,  thrs  > 
being  of  solid  copper  with  a  cross  section  of  Jin.  by  Min. 
These  batteries  furnish  current  for  all  talking  apparatus  and 
for  the  operation  of  the  line  signals  and  line  and  supervisory 
relays  ;  in  fact,  for  all  apparatus  in  the  exchange,  except  for 
ringing  the  subscribers,  where  alternating  or  pulsating  current 
is  required. 

The  power  plant  in  the  main  exchange  is  show  in  Fig/Q, 
and  ia  located  in  the  room  immediatel  y  adjoining  the  battery 
room.  The  three  generators  at  the  left  are  si^e  2,  double- 
field,  Crocker-Wheeler  motor-generatorfl,  operating  from 
210  volt  mains  and  furnishing  a  current  of  a  suitable  voltage 
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for  charging  the  storage  cells.  The  two  machines  shown  in 
the  centre  portion  of  the  figure  arc  size  1,  single-field  ringing 
machines,  furnishing  pulsating  or  alternating  current  at 
approximately  50  volts,  and  operating  from  the  circuit  of 
210  volts  direct.  All  starting  boxes  and  field  rheoet&ts  are 
mounted  on  tbo  front  panels  of  the  encloeing  woodwork  of  the 
power  table,  all  wiring  being  concealed  witbin.  This  affords 
an  extremely  convenient  method  of  governing  the  raachine» 
and  at  the  same  time  utilises  the  space  in  the  power  room  to 
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good  advantage.  The  power  switchboard,  shown  at  the  right- 
hand  portion  of  the  figure,  is  of  Italian  marble,  mounted  in  an 
angle-iron  framework  and  containing  all  apparatus,  other  than 
the  starting  boxes  and  rheostats,  for  the  control  of  the  power 
circuits.  This  board  is  provided  with  two  I.  T.  E.  circuit^ 
breakers  with  underload  and  overload  attachment,  with  four 
200-ampero,  250  volt,  double-pole,  double-throw,  all  copper 
switches  for  the  charge  and  discharge  circuits,  with  Weston 
voltmeters  and  ammeters  and  all  auxiliary  switches  and  fuses 
(or  the  various  minor  circuits. 
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In  the  aameroom  with  the  power  inachinery  aro  placed  the 
faso  boarrl  ami  the  repeating  coil  rack.  The  fuse  bonrd  forms 
the  distribatiog  point  for  all  circuits  leading  from  the  bus 
bars  of  the  battery  to  the  repeating  coils  and  other  portions  of 
the  board.  The  fuse  board  is  provided  with  a  fuse  for  each 
side  of  each  repeating  coil  circuit.  The  fuses  are  all  mountc-d 
on  the  front  of  the  marble  sUb  and  are  connected  to  hio.  bj 
Mn.  'biu  bars  on  the  back  of  the  board.  .\I1  'bus  h&n  from 
the  fuse  board  to  the  battery  are  wrapped  with  heavy  cord, 
afterwards  nhellacked,  and  connecttd  to  the  batteries  by 
burning  thtm  into  soldering  cups  at  the  end  of  each  "bus  b«i 
of  each  battery. 

Id  I'^'g.  7  are  shown  the  fuse  board  and  the  repeating  coil 
rack,  the  marble  face  of  the  fuse  board  being  shown  at  the 
extreme  right  of  this  figure ;  the  iron  framework  of  both  the 
repeating  coil  rack  and  the  fu«e  board  being  enclosed  in  panel 
woodwork  with  glass  doors,  thus  Eecuting  a«  far  as  possiblo, 
immaniiy  from  dust.  The  line  cables  are  led  from  the  cable 
vault  in  the  basement  up  through  a  largo  cable  shaft  to  the 
cable  heads  ou  the  exchange  floor.  The  cable  heads  were 
furnished  by  the  Sterling  KUctric  Company,  of  Chicai^o,  and 
4>ach  has  a  capacity  of  100  i>airs.    They  are  equipped  with  the 
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well-known  Cook  beat  coil  and  lightning  arrester,  and  arc 
moonted  in  five  town  on  an  iron  fmroework  provided  with 
suitable  cable  troughs  or  running  boxes  composed  of  iron 
lattice  work.  From  the  cable  headn  the  circuits  ore  continued 
by  means  of  21 -pair  cables  to  the  line  side  of  the  distributing 
frame.  This  distributing  frame  ia  built  of  iron,  and  ia  shown 
in  Pig.  H.  It  has  a  capacity  for  terminals  fur  G,000  lines  and 
ia  provided  with  terminals  for  i,8U0  clips  on  both  the  switch- 
bcxard  and  the  lino  side.  The  switchboard  terminals  and  the 
line  terminals  are  arranged  in  vertical  rows  for  100  linos  each, 
the  rows  for  the  line  terminals  alternating  with  the  rows 
of  the  switchboard  terminalK.  CroKS  connecting  is  accom. 
plishcd  on  the  back  of  the  distributing  frame,  which  is 
divided  into  three  portions  as  thowu.  Wires  from  the  line 
terminals  are  led  up  or  down  to  large  iron  rings  on  the  front 
of  the  board,  through  which  they  are  passed  to  the  opposite 
terminals  on  the  switchboard  i>ide,  after  which  they  pass  down 
to  their  respective  termuials. 

ft  From  the  switchboard  terminiilH  of  the  distributing  frame 
'20-pair  cables  lead  down  under  the  false  floor  and  through 
running  boxes  to  the  first  switchlward  section,  which  in  this 
case  ia  a  tiunking  section,  llere  the  telephone  linos  terminate 
in  a  coDuecting  rack  in  the  rear  of  this  section,  while  the 
aubiCribers'  lines  and  order  wires  are  carried  through  the  two 


trunk  sections  to  tlie  first  subscriber's  section.  Theordor-wiro 
circuits  terminate  at  the  connecting  rack  of  each  siubscriber's 
section,  and  from  the  rack  they  are  wired  directly  to  the 
order-wire  key^,  placed  at  the  left-hand  of  the  key  shelf  on 
each  operator's  position.  These  order-wire  circuits  are,  of 
course,  required  only  for  giving  instructions  concerning  a 
transfer  of  any  connection  between  tlie  various  branch 
exchanges  and  the  main  exchange.  The  subscribers'  lines  ter- 
minate on  a  connecting  rack  on  the  back  of  each  section,  there 
being,  aa  already  stated,  210  lines  to  each  section.  From 
tho  in.side  of  the  connecting  rack  the  wiring  is  continued,  as 
already  described,  to  tho  lino  cut-otT  relay,  and  from  thence 
either  to  the  line  signals  or  to  the  spring  jocks,  according  to 
whether  the  line  is  idle  or  not 

Trnnking  between  the  branch  exchanges  and  the  main 
exchange  is  carried  on  by  means  of  2tO  incoming  and  200 
outgoing  trunk  lines  to  and  from  the  main  exchange.  The 
incoming  trunk  lines  terminate  in  jacks  at  the  bottom  of  tho 
switchboard  panel  on  the  first  two  sections,  there  being  40  to 
each  operator's  position.  Each  incoming  trunk  section  also 
contains  the  full  number  of  multiple  jacks,  so  that  the  incom- 
ing tiunk  operator.4  may  complete  any  connections  called  for. 
Two  hundred  outgoing  trunk  lines  are  provided,  100  of  which 
arc  muliipled  throughout  the  first  8  sections  and  the  other 
100  are  inultiplcd  throughout  the  remaining  9  sections.  By 
meonfl  of  these,  any  call  originating  in  the  main  cxcliange 
may  be  trauiiferred  to  any  of  the  branch  exchanges. 

.Ml  lines  are  underground  in  the  entire  busmess  section  in 
the  heart  of  tha  city,  and  also  in  a  considerable  area  in  East 
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Liberty,  South  Side,  and  .\UegheD^,  as  well  as  conduits 
between  these  centre?.  Standard  I  ndorground  Cable  Co.'8 
cable  ia  used  throughout,  this  being  200  pairs  in  moat  casea, 
although  25,  60,  76,  100,  126,  160,  and  175-pair  cable  is  used 
as  required.  The  conductors  are  No.  20  B.  and  S.  gauge, 
double-wrapped  with  paper  for  all  sizes  except  the  200-pair, 
which  is  single-wrapped.  The  conduit  is  of  vitrified  clay,  in 
18in.  sootiona,  with  a  3Un.  round  opening.  All  manholes  are 
square,  of  brick,  and  on  concrete  foundations.  Extra  heavy 
castmgs  are  used  for  manhole  covers,  these  weighing  in  most 
cuaes  2,f!001b.  Much  of  the  conduit  is  laid  under  tho  sidewalk 
on  account  of  peculiar  conditions  in  regard  to  tho  re-paving  of 
the  atreeta.  Where  possible  they  occur  at  corners.  The  longest 
distance  between  manholes  is  400ft.,  though  tho  average  ia 
much  under  this.  Cook  pole- top  terminals  are  widely  used, 
diatribation  being  extensively  made  from  a  largo  ring  carrying 
insulators  and  secured  to  the  pole  by  iron  braokets  just  below 
the  pole  top.  In  down  town  diatriota  underground  distribution 
ia  used,  a  wrougbt-iron  pipe  carrying  the  cable  from  the  man- 
hole to  the  cable  volt  or  basement  of  the  building.  All 
overhead  bare  wire  is  No.  12  B.  and  S.  gauge,  hard  drawn 
copper. 

In  addition  to  the  main  exchange,  sis  branch  exchanges 
are  either  completed  or  well  uuder  way.    Of  these,  the 
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obcster"  are  of  ibe  Kellogg  oalfenMl  Igrpe,  «qiii|fea  lor 
eotnmoa  battery  througboat,  and  OMh  has  «  prawnt  «nip- 

meDt  of  210  lines,  and  an  ultimate  equipment  of  1,200  lines, 
with  20  incoming  and  20  oTitgoini^  trunk  linos.  The  "  East 
I'nd  "  and  "AUeBhtny  "  i  -  1  in  -^s  Hroofthe  same  type  as 
tbo  main  Bwitchboard,  i.i.,  dUiiii-;ljt  muUiple  with  common 
battery.  Tiie  "  East  llnd  "  c-xcbange  }ma  n  ^re^mi  tr|uip 
meci  ol  liuea,  witii  an  ulUmalo  oapacity  of  3,000,  with 
GO  outgoing  and  60  incoming  trunks.  The  "  Allegln  Dy " 
exchange  has  a  present  equipment  of  1,200  hnes,  and  an 
nltimato  capacity  of  H.OCHJ  lines,  with  lOo  cutgoinR  and 
TOO  incoming  trunkH.  'J'ho  trunking  in  all  these  t  xchangpa 
is  handled  in  pratlitally  tbo  eamo  niauuer  as  that  of  the 
main  exchange.  The  storaije  batteriea  at  "  l  oUefield, ' 
'*  Sonth  Side,"  " Lawrence villc,"  -'Manchester"  and  "East 
End  "  are  of  the  American  Storage  Battery  Co.'s  make,  there 
being  two  batteries  of  10  cells  each  of  J4  elomeuta  in  J7  tanks. 
At  the  "Allegheny"  exchange,  chlonda  aceomnUtors  are 
nml,  each  consisting  of  two  batteries  ot  ¥9  Gdb  ia  FIS  tanks. 

Be^e  tha  laiga  bauMh  exebaogca^  ttio  flompui^  has 
iutaUad  a  nmnbar  of  onall  piivata  Inwiidi  aiehangei  la  the 
friaaipal  paUb  bolUlinga,  Umm  bdng  tmtMed  with  tmnking 
fgRtanw  to  and  fknm  Hi*  main  aidnnm.  Xhe  type  of  board 
vatd  OD  thaw  mtl  tauSuamu  b  nova  in  Fig.  9.  This 
board  is  pravidad  with  ralaij  Balf-nstoring  signals  and 
equipped  for  common  battery  servnce.  The  dedis  are  fioiBhcd 
in  mahogany,  so  as  to  m&ke  an  attractive  appearaucv  in  any 
office,  no  matter  how  eiaboratcly  funu.''bcd. 

The  subscribers'  wall  liilephontH  wure  mada  by  tbo  Mary- 
land Telephone  Mauufactaring  Co.,  of  Baltimore,  Md.  J  bcse 
instruments  »re  niade  undsr  the  Krdlogg  pattnls  and  dcsiigng. 
The  wall  seta  aro  substantially  as  sbown  in  Fig.  10,  The 
sabsoribers'  deek  sets  were  macafaatuied  by  (be  Kellogg 
Oampmy,  mA  un  ittamu  in  Fig;  11. 
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Therapeutical  Treatment  with  Electric  Light.— According  to 
a  Rcuter  a  telcgmm  a  recent  mm  of  the  I'Ai-ktrotfhihk 
Tiii'fkiift,  of  (_'oi)onhagcn,  .states  that  a  Danieb  electrical 
engineer  has  invented  an  electrical  Jamp  which  will  cause  a 
oonsiderahU  advance  in  the  therapeutical  treatment  with 
Ught  followed  by  the  Danish  rrofessor  Fincen.  The  lamp 
has  been  tested  at  "  Finsen's  Hospital  for  Treatment  with 
Id(iil,"  in  Copanhagao,  and  luu  baan  movad  to  produce  in  an 
ttgMaa^  dagMi  thoit  obamical  wjz  vbtoh  ara  naOMsary  for 
tm.paipofa. 


THE    WARDLEONABD    SYSTEM    OF  OPKKATIHQ 
PRIMTIliG  HACHINEBY  B¥  ELBCTEIC  MOTORS. 

(OninonaiTml 

Tbit  aystcm  li-i::  nr>w  been  in  u<e  iu  the  United  Statoa  for  some 
years  and  r^ulti  in-  repon«d  which  arc  bi^bly  satiifaitory  ;  many 
of  the  u.^ra  atating  that  the  work  acconnpliibed  thereby  coald  not  bo 
uUtained  by  any  other  nyjitein,  eki'trical  or  ollicrwi£a. 

The  fnllnwi!);,'  i^rconsi?  of  it  inur,  therefore,  be  of  inlerent  to  our 
reader* : 

It  is  «vll  known  that  prinlini,'  Miarbine*  sii'ist  '''c  :iiiiu-^'e(l  ro  th.it 
Uioy  cm  driven  at  any  «pi.c<i  Miryii:^  how  full  b[':vA  d>jwti  id  .i 
vi  iy  .iWw  speed.  To  attain  tliia  object,  wbt-n  working;  by  electric 
iiio:ori<,  it  ii  euatnmary  to  (brow  ia  suiea  with  the  motor  a  re>i«tanee 
w  bj(  li,  at  the  dowert  speed,  most  be  of  such  site  as  will  ahaorb  very 
nearly  the  wbdh  of  the  energy.  Tbia  icaiilaace  ia  not  only  eaubaN 
aome  and  expeniive  in  upkeep,  but  it  absorlw  a  large  portion  of  tlia 
electrical  ener,^'. 

Further  than  this,  it  is  ncce««ary  to  have  a  roaasire  switch  with  a 
largo  nuiiiber  nf  couUftH,  .arli  i:,i|:jibK-  uf  tarrying  l!ie  whole  current, 
and  the  couLai-t.s  i-cTi.'Ji-qiiPnlly,  riif  .:Mi:titiii.>riy -['arkiiig  and  wearing 
away;  la  fi^t,  the  wcur  .md  U'.ii<if  liie  .twit/h  .icd  rcpl'tancf!  aro 
very  great. 

These  are  souie  of  llie  disadvanta^'««  wliicli  lb«  Ward- Leonard 
system  overcomes,  (n  the  first  place  the  regulation  ia  done  without  any 
rc^inlance  whatever  in  seriea  with  the  motor,  and  the  only  resistauca 
used  is  a  small  fisU  itacoilati  whish,  at  tm  aMNt  CKtreute  range, 
absorbs  but  S  per  cent  gf  tlie  energy  aworbcdhrtha  aeries  retLttanea, 
while  generally  it  abaorlis  tuxsrh  b>'<>  FUrUwr,  it  is  provided  with  a 
laiXC  number  of  amall  contacu,  m  lliat,  ia  psanng  from  one  to  tba 
other,  th«M  ia  not  that  jump  in  Uie  naaa  wluch  is  so  objecthia- 
ahia  wbtB  aiiiig  the  (ndiaary  naiiaace.   Tha  aocanpaayiag 


diagram  will  explain  how  dtls  extremely  fine  regulation  ia  obtained. 

+  -  are  the  supply  uaiti'.,  ABC  is  a  motor  gcuer^Uur,  of 
which  A  is  the  small  motor,  B  tlic  generator  armature,  and  U 
tliu  generator  licid,  I)  i  u  firM  rheuatat  for  the  generator,  B  IS  tlia 
artuaturu  of  the  driving'  dk  I  ir,  uad  F  is  the  field  thereof.  Themolor 

gcTK'rat'jr  in  one-half  i»l'  tin;  i-it<^l  vijuur  of  ibt  liriving  nutor. 

Il  will  1  ic*  obeerved  tliai,  iTicb  nl  lliv  lii-ld»  lb  L-icit*d  diivn  tly  fnilii 

il-.L-  11111111.",  iudc|>endenUy  of  ita  artuatarL'.  In  pcrir^  with  tb*'  liul  l  C 
mT  iIk-  ^ifutiator  there  ia  inserted  tbi;  rliirwui  \\  which  can  be 
sjxaiigvd  lor  revernlng  a«  shown  in  the  figure.  The  motur  geiierator 
runs  at  constant  «petd,  but  the  voltage  of  tha  giaeiator  armature  ts 
varied  according  to  the  »trength  of  it*  field  0,  so  that  it  can  give  any 
voltage  from  nothing  up  to  its  niaximam,  vhich,  in  tha  pattiaolai? 
arrangement  sliown  in  the  fignre,  is  the  same  aa  that  betwaen 
tlie  niainti.  This  armature  is  wniiectcil  in  5i>ries  with  the 
armature  of  the  driving  motor  K  so  llift;  Miv  current  used 
fur  driving  the  motor  h  always  patses  thruugb  tbc  gcmsrator  B. 
It  will  b«  seen  that,  by  operating  the  switeh  of  tbu  ibiiistat  D,  the 
generator  B  cm  bf  mode  either  to  assict  or  to  iip)i.,M.'  '.l.«  voltage 
between  the  uv.uw-.  r  and  —  ;  when  it  is  fully  extiu- i  (in  1  oppusiug 
the  ntnin  voltage  there  i-t  no  dilTerence  of  potential  etcruea  the  motor 
armature  K,  and  this  is  the  condition  when  tUrting.  As  the  rheosLtt 
Isgmduatly  switched  into  circuit  (he  n|ipo«sg  voltage  of  generator  B 
falls,  and  theanatiite  of  the  driving  motor  fi  latalta  at  DaitTiij 
slowly,  but  the  aonent  passing  may  be  the  same  as  the  iBiiri«aw 
load  current,  ao  that  the  tor>iu«  at  starling  may  be  a  mnximuxa.  Thia 
maximum  torque,  then,  ia  obtained  wimcrnt  a  resistance  in  seriea 
witli  the  motor  armature,  for  the  armature  B  of  the  tri^nerator  bai 
merely  a  back  E.U.F.  action  which  absorbs  no ener;(y.  tia'  r  hi  istat 
ia  stUl  further  switcb-'d  out  of  cirL  tiit,  the  opposing  E.M.F.  of  the 
generator  B  bt»eoiiie*  less  ;mJ  k-^^  until  it  is  zero  and  the  motor  E  ia 
driven  sit  balf  s|M>  d,  b  iving  atrn  it^  t»'rminal«  the  full  V(>lt«i,'o  of 
tbs:  iiiiUD-.*,  I'lLrthiT,  us  the  Held  rhtffctat  reversed  and  gradiiully 
swiubtd  out  oi  circuit,  the  generator  B  begins  to  assist  the  voltage 
of  the  maiai^ and,  whan  tha  Aasatatiallnalqrawiiahedoatofcifcait. 
the  genanlor  B  donhlas  iba  tallage  af  the  maiaa  and  dia  BM>tor  E 
woruatlttllipaid. 

E 
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It  will  thns  be  seen  that  the  arraatare  of  the  motor  E  may  alwaji 
MMnte  with  its  niiiiimiim  currcut,  whik>  ihi-  vi  Uat;-'  vuiU'Iii'ii 
lner«to  yaries  diroctlv  the  p]ifc(l  lit  «htfh  it  i«  'ii-«iriMi  the  iimtur 
vhiUl  be  driven  without  thf  ;;»••  if  uny  rt  si'^tance  nr  cnerjfy  wa»tiii(^ 
device  in  circuit.  It  is  bunllr  iivcctMry  to  putnl  out  that,  ertu 
when  tbe  whole  rtsMtanc*  of  D  k  in  drenit,  it  it  nif  ibmUag  ft 
put  of  the  nttgy  in  th*  flcM  dieait  C,  which,  ia  its  ton,  to  «  rttj 
mall  fraction  of  the  total.  Indeed,  at  it«  wont  potitioa,  it  w 
•haorbing  not  moie  than  1  per  cent  to  i  per  cent,  of  tha  total, 
whereas,  with  tbe  regulation  u-tual1y  ad^ipted  when  the  mirtMCO  ii 
in  ■erieO' with  the  armature  on  th<'  luoior,  tho  WtWfgf  Waitod  fat  U 
mav  be  a«  mui  h  an  OS  per  cent,  of  the  tntnl- 

"to  illu-lr  iti-'  lh;p  tii"rL-  chnrlv,  l.-t  a^-'iriic  that  the  Toltage 
acrofs  the  iiittins  is  20',  m  which  case  the  luutor  and  dynamu  of  the 
nioti^r  pcnerator  are  wound  fnr  20(i  volte,  lh<j  armature  of  tho 
motor  K  is  wound  for  -KKJ  vulto,  and  ita  livid,  F,  for  SOO  Tolla. 
Utho  uttatBiii  far,  MflTtfiO  a.B,  tlM  uotarMMntacC  anitbe 
gatAiut  S8B.P.  AtilunnR  up  caeb  of  tbe  ncUiiitalljfxclted 
MMMt  fbo  nain«,  but  the  Held  O  of  the  genrmtor  i«  M  excited  that 
the  Ml  Tolto^'e  of  tlie  Kenrratrir  armature  H,  t».,  SOO  Tolls  i* 
oppofcd  to  that  Lif  th.'  main.'.  Now,  a.*  the  rhfostat  D  ia  iwitched 
into  cirr.uit,  the  T(;liu>^'e  of  the  un:uituiv  It  fiilln  and  allows  current 
to  pans  thrnuf;h  the  armature  ot  the  motnr  K,  whifh  then  startfl. 
When  the  '.  nltagc-  the  i;ent-ratur  11  liillen  to  /ern,  tho  iiiotur  E 
Totati'S  at  half  sp'-ed  ;  the  gt-nerator  lield  ia  now  rcvcri'fil  ami  made 
pra  liially  elron^'er,  »o  that  the  voltage  ia  addfd  V)  that  of  the  mains 
until  thctu  is  40U  volta  ocroai  the  motor  armature  E  when  it  ia 
opeeetiag  at  Ml  load  and  full  Mead. 

As  tlM  enrrent  la  tko  Md  rMotlat  ia  reiy  ainall,  it  ia  powible  to 
■HATMtly  lai^r  amoont  of  eontacts  than  is  permixMbie  with  the 
llijgir  mi-<ttance  abDva  alladed  to,  thvrv  ir,  cuosequcntly,  not  only  a 
TUyBUch  smaller  carrent  but  a  lew  voltap^  between  the  ailjacent 
OOMaeta,  ao  that  sparking  and  wear  and  le,tr  ar«  enormously  \et». 
P^lTther  than  this,  removals  or  repaint  are,  cf  rnartie,  far  l<'i>i' 
aspenaivc  in  the  case  of  the  smaller  article. 

For  printing  jmrpost  i",  then,  it  U  ■  kar  that  the  WarJ  Le-mard 
qprtam  is  an  iileul  one,  unce  the  iiiaf  hinery  has  frri(Uetitly  to  run  at 
vetj  alow  *{>«:«<i8,  and  it  is  important  to  regulate  from  one  speed  to 
the  other  mtkavtaagr  jnap^  vkUa  thawaar»a3Ml  teat  cf  tha  alacicical 
apparatw  and  the  anna  oeeapied  ihoitld  be  a  mintmnm. 

Anonpt  other  places  this  system  haa  been  at  work  for  six  years 
at  the  calii  o  printing  work*  of  the  United  .Sialcji  rmishin;,' Co.,  in 
U.8- where  it  is  found  that  the  wnrk  done  \»  all  that  was  claimed 
hy  Mr.  Ward-Leonard,  and  that,  in  faet,  tlio  same  economical  results 
could  not  be  ohtained  hy  .any  other  known  hVHtem.  Another  work« 
wliera  it  haa  bi^n  in  opcmlion  for  -uniw  y.  ar-  that  of  the  Liondale 
Bleach,  Dye  and  I'ritit  Wuilu,  X.J.,  where  the  convenience  and  Uck 
of  expcnac  in  repair*  have  fall/ coaipaimtad  fortlwoknge  Bftde 
from  the  former  system. 

.  Qeiiicl  and  Laa^t  Ittve  haen  ^ppoiiiilcd  aole  «|nta  Ibr  tiui 


iLiomoin  woBu  loaomra  i. 


Our  fint  table  tbis  week  somtnariseg  the  acoonnts  of  tbe 
Sboreditch  nndertaklng  for  the  jcar  to  March  25  last.  In 
the  form  in  which  Ihey  are  made  up,  thf  rflatioii  of  tbe 
electrical  department  to  tliat  of  the  Just  dt.slruelor  is 
aOOOUDtcd  far  iu  a.i:d  ruti  rrtil  ti),  tlii'  fiicl  itfii.  Thu-:,  in 
addition  to  Ihu  urdinary  fuel  itc-in  for  coal  i  incIiiJiug,  as  !jhu»1, 
itsduc-,^,  transport  and  r-toriof;,  and  aiiiount'.ng  this  Iftst  year  to 
£5,ls7),  thtro  la  a  corrcipondiiiL'  iforu,  bfin^.'  tlic  groiw  cost 
of  "  otber  fuel  "  supplied  U>  the  destructor,  less  tho 
income  (  l'3,Gi'r>)  to  the  dcstnictor,  or  an  additional  tt>t  charge 
in  the  dei.tr;:ctor  department,  on  account  of  f!ii'l,  to  the 
electricity  department  of  rJ.,107.  Preaumably  ibia  charge  is 
the  working  loes  on  the  doatrucior  afl.  r  credituig  its  account 
with  £a,(i-J.>  cbargc'l  hy  the  department  for  the  dianoaalot  dost. 
It  doee  Dot  appear  that  tbe  amount  £2,907  iMMidH  Mpital 
ebarges  in  neepeot  of  tbo  destructor  works. 

To  define  fairly  tbe  reciprocal  relations  of  tbe  electricity  and 
dtttruotor  departments  is  diflicnlt  if  not  impossible,  and  tbeir 
joint  working,  as  at  Shorcditcb,  bardlj  permits  of  a  fair  com- 
fviaon  of  the  electrical  depAitainit  with  otbtt  tit«t»ifflH 
undertakings  unassodatad  irith  nfne  workl.  Fiom  ttia 
aooonatt  •ntilkbk  tho  obaige  on  aoaooBt  of  ftad  4o  tbo  dao- 
tiiMldqHlaMmtflr<e,307nisB>  (1m  total  ftnl  ooil  p«  ndt 
toftigOM— vii.,  M88.  pat  mdt— veiy  dightlj  iaoxeanof 
toe  finl  ittm  last  y««r  lyno  Vaitn  no 


GiitioiaiDg  tbe  other  items  of  expenditure,  those  of  oil, 
lite,  val^,  Ao.,  wages  at  tbo  station,  and  tbe  coUoctive 
management  and  property  charges,  all  present  excellent 
figures  even  oonsideiing  the  bigb  average  load  factor  of 
17*7  per  cent,  which  obtained  during  the  jear.  Tbe  item  of 
vepMn  and  maiotenaaoa  at  tha  atation  oartabdy  mppmn 
nOus  high,  but  viih  tb*  total  ootta  igm  ol  OMoly  8-83d. 
per  onit,  UtUt  fMdt  au  be  fonod— gim  tbe  fad  itan 
■mMriag  in  our  toUe.  Tha  ootpat  rimm  11m  uimdiA 
MTMtM  of  fB'l  par  OMii  fSnnpind  ilao  wift  tta  199  pm 
cent,  load  flwtor  which  charMlniMd  tbo  JMT  189ft>f  tiM 
£iotor  for  Ittt  jfotr,  already  refemd  to,  ia  an  eixeaillnil  li^ii. 

laltaigtoB  Veatry  Electric  Supply  Works. 

We  are  glad  to  find  tbis  undertaking  makinir  fha  satisfactory 
progreas  it  does.  Last  year  material  economies  were  effected 
in  the  costs  with  tbe  result  that  tbo  afrgrcgato  working 
expenditure  fell  from  8-2U.  per  unit  to  3-88d.  We  tbiak  Um 
latter  figure  still  leaves  room  (or  a  poaaibla  inpKmmmt  ol> 
say,  0-4d.  per  nnit,  in  which  the  managCBMDl  dMigM.  M 
well  aa  tha  works  costs,  might  share.  DaabHass  the  fael 
item  is  little  above  what  might  have  baas  atpeated  with  the 
coal  prieat  iding  last  year,  bat  an  not  tha  oil,  Ac.,  and  wagas 
items— aapeeiallj  tha  toraar,  aaiMg  Um  g(iiatati«g  ooato— 
rethar  too  high  f 

Good  ptogwaa  is  shewn  Iqr  the  88*4  per  cent,  increase  in 
tbe  equivalent  lamp  connections  snd  the  advance  in  the 
output  of  IT  "  per  cent.  .\  most  Fatififactory  change  also  is 
that  ill  the  load  factor  of  from  13  pcT  cent,  to  14-2  per  cent. 
It  ia  interesting  to  note  this  factor  in  relation  with  tho 
proportion  of  public  lighting,  which  is  nearly  half  the  total 
output. 

or  tlie  total  capital  expenditure  during  the  vfar  »(  £7I,0-H, 
£30,(XK)  waa  unproductive,  iiS.OOO  being  in  respect  of 
unBnished  building.n,  snd  112,000  fur  machinery  not  running 
at  the  end  of  the  year. 

It  may  be  noticed  that  substantial  redactions  have  been 
allowed  in  tho  tariff,  resulting  in  an  average  IWNIM  par  anit 
aold  of  413d.  as  against  5  44d.  in  1898. 


The  following  isi  a  li.nt  ot  elwtric  supply  works  the  accounts 
of  which  have  boon  analysed,  together  with  the  dataa  on 
which  statements  and  analyses  of  accounts  bavo  appaand'^ 

aiMfilsM(lIuiiel»al).._..(M.   IMSno  Klit(sla«.oa.Thuus(liu,)Jal7  n,m» 

an(Ma>MBal)   Ni>'.      i^ioi  Laaeast<r(llaalolpsI)..„..jH.  la  tOOS 

Bath (Xualdpal)   April 9>,  iwiii  Irssds  (Miinld|Ml),.. Daa  l.USt 

H«4l(ir4CMaiileipsI)   Aug.   S,  m^i  LstowtOTflfaaldMl)  Jan.  SS,  UOS 

lliSaaldpal)  July    u,  I'^u  I^rtoa  (UnaktalQT.  Bml  8,  

i^im  (OonpMT)....*^  1^  li<S»  UTOTpoolOitiasiiid) 


Blsdrbnra  rUiuUctpsI) 
Blsakpool  (Mantel  jtsl) 


Jam. 

..Ilvt, 
.  Sept 
..Sor. 
..Jurf 
.SI., 


1 

it 


BowMSiaatb  (Compur) 

Aiiltnii  (Mnnlclpikl)   

Br*d»nrd  (Monklp*!)  .._ 
llrtgbtoD  (MualdpslJ 
UriMul  (Muuldpsi) ...... .A 

Pnml«]r  (K«Bl)(pihl  ,,„,.ian- 
Broinp^iMU  K«B#illn(ODi.)M>r 

tl«ml*7(>IaDlctpd|   A 114.  ^ 

Murtoo  apuo  Trvnl  (Mun.)  AprU  II 

llary  (If  unlcltwl)   itfil  . 

t  uiibriil«»  (<>ifnp*ft»l         April  I  » 
I'siut^rliiir,  ,  Miiitan[.i:;i      u, '  i 
(:»rJ|iT(Muiiicii.»li    .,    -  -Ix-.-. 
L'AsrllkC  * 'roM  ^  MunklpoJ)  .M«r.  II 

ebeUos ( Looituu I  (Cu.i  Ukt.  'J) 

CbDltaDhuD(Mui>lclpal). . . .  Xur. 

Cbastar  (Muuk-lpsl)  

City  ot  L-m  I  I'  11'  ii;p«Jir).  Juii* 

Cl»f»«liw<ill  11  impinj)  M»7  18,  I 

L'arflitrj  (M'ii  l:  11  ill   111.  1 

C^i>)rdun(Mu..;i:lt>i]J_  hilv  1 

D«rt7(lltink-lpiil)   J«r] 


two  Ii0«'ir«ii  (OimpMiyF^  Jnn« 

i,  )»o  Loflilon  lirry  (Manklp«l)  ..Keh. 
7,  VI  "  MsiiehMUr(Mnnlclp>n  ...Srpl. 
«,  IWM  KsireuUaaDd  l>liuic{(Ci>,)()<^ 
ii.         ?r»waMUe  npon-TynKtt'o  1 
I,  Sew[>jrl  (Muo.)(Mon!L'lfa.l)  [>e-. 

5'^^  N'lftbampViia  ((.'-ucnp&iif )  ..'.fcl 
Ni-rwli  h  t r.iinpAiiyJ  ..... ..No 

.S.utln«  lilll(Omp»or)  Mar. 

.N<:tUnjih«ra  (Munlc)pcl)  ,.ar\n 

  .    )  iJi-c. 

mpajiyl    Apnl  la,  1900 

r ..,tji.".UO.irap«ny)  g,]!'.,  ti.  l*lrt 

I"  Tt.  iilMMiml.dpaJ)  Aiiif.  it.  l^.Kl 

r.-i'.      V  MFiijiaiiyj   Ikec    a.  IrSfJ 

lTc?»t.  r.  |i  .mpaoy)  Kept  !».  Iv.KJ 

K^nlliis  iLumpsnjr)  ....... Oct.   U,  l-oci 

K!L-hQi<<ii  1  <(>unpausr)  .-...-■'uni'' 

SjiLIirUMiliilclpal)  Keb. 

V*rtM>ruufb  ICompsnj)  — J'llv 
St  HoUlu  (Mnillc1p«l<  . 
-iLJamaa'  A  Pall  Uall  (Co.) . .  fcb. 

31.  Paiicra*(V'*«tryl  .iiiuo 

■"bcfflcld  (M.iiil..fpiil)   !>«:, 


ol  Iham (Municipal) 
'iilMnj  (C'.tmpajifl 


1  1.  1^'. 
9  I'M 
16.  I!>'i 


.Jaaa  Si,  laoo 

8,  1900 

10.  li«.i 

11.  IMt 

a.  isni 

1  ■.  ):tr, 
Ik.  Ivij 
«1,  ISM 
17,  IS  M 

I -J.  imjo 
n,  laoo 

I,  IS 


El.  IJOI 
IWIl 

1.1.  1  •  >] 


I'i, 


1S1> 
UK  10 
l'KX> 
ti,  IM 

n,  la»> 


Diwlwi  (Muuldp*!)  Woi.  m,  IBWi  *horedll«h  (Vaatri)  Oct, 

DoTOT  ((^onpsBj)   .......April  2r.  luuu  iOttUuuBplaa(MaaMiial)  ..Mot,  tv,  uvj 

IXuids*  (Msiile^)....„..\uv.    t,  lixin  ItouUpartlManldiial)  Jvlj    T,  US* 

MaMUnnmtlQomfmnf}  -,.U»t    4,  imw  'VoaUi  ahleldi  (Maolcipsl)..NiiT.  9^19011 

Bittolni^(Man>alpd)  ....Vav.  17.  IMm  SUCiird  (Uunlolpali  aug.  17,  im 

BxMsrtEaiilalpaD  .•••~~Aiw.    I,  Itta  Siiad*rla<id  (MaDlcl9aQ....«0T.   »,  lomi 
Fulktsloas  (Cnmpasv)  ....AsrB  SI.  IDVO 
eisssow  (HaDlelpall  ..-..Sspk  U.  IIMO 
eaUdlord  (awinaaj)  ....  fht.  IS^lVou 

BsUlu(liaBlc&al).......8*pi.t|.  UOJ   .  .  ,  . 

HannHnaiUMVHtiT)  Jum  m,  IMO  WsadsiOflfcaOiaBMM.  ^Uar  U,  Um 

■sapslsad  (TsstiT)   Out.  iSj  IDwi  WM>Bill9i(llwilcSai>  ..Hsr.  i^isaa 

■atfST(lIaaW|iaIl  my  S7,  l«iiu<  WMsskaiaafMntelpao  ^olr  tS,taM 

■inaaMsPtadlslpal)  _..oct.  an laM' WliicfacBtw(Conipaiir) .. ..Oct.  M,i9«o 

■ai*>v(0«anu]r|  ...... .Jim  IS,  iniu  Windsor  (ponpuT)  Daa  tt,  laae 

■aat1|aaBt.I<MaaHs(llaB.t««pt.7,  iWiu  Woklac  ((^mpsai)  Doc.  «,  IM 

HftTS  (Ooaiwiir)   .July   s.  luuu  Wolf«rtuuaplaa(ll»lelsal)jBly  !7,  l»oo 

Hi>d<ln«a«ld(M«akitvat)  _Auk.  17.        Woolwlcll (&io|^)  Ita.  U,  ISM 

Isllaatoa  (Twtij)  Oct.  tl.im  Waresstst  {M— .-Aprilso,  I8W 

~',si3'al«a*SaWhMii1|0a,lLMai.M.UW  ramoalk  iHaaWiaQ  ..Her.  lit«8S 
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YEAH 

QUANTIIIBS— 


SOLD  (TOTAL]   

^  add  to  cooanmar*  ••M<aiB<BBMwaa«'*xB 
M  mU  Itar  public  Itgiitlng,  te. 

mnn  bold  pu  b  c  f  i.imv  MMMRf  — 

Kombw  of  {)DbUo  buiip«.________^.^._— _ 

Kiiizib«r  of  otmiiutaert  — 

CoDoectiotM  to  mftiaa  In  B  e.pw  '.:imp> 
(UPAOITT  or  PIAHT  or  s  ar.  LAKfl 

MMfliTT  or  riAn  a  mowAm——..——. 


IfAlr- 


June  23,  1877.  [tran".  io  «uli-HRtli'n». 

OtiQ»-4!ttn't  li»w  [>i-oqi<.  with  high-[Htw.  niot^.vr 


HAILSM 


1.276,322 
1,031,318 

5^,666 
46^9 
720  kil^wiiu 
151  .tr<i,30l2(32<v|K)glo« 
3.53» 
fiO/jOO" 
22,000 
  705 


l.^Iinjrt<>n  \>p;ry. 

1B96.  [t  raii-iwrnrtrn, 

AU.-curr.  trao^roi  :iicr  .-uV  etaUi^iir^  ar^d  wrr-.^c 
AlbiTl  (iij. 


MAIt.m«00.  I  PBO.n.1— . 


2,155.191 
1,633.426 

1,263,663 
366,763 
231,M1' 

360 

1,050  Vilowatu 
169 

S95 
55,000" 
45-300 
1150 


ToW. 


CAPE 

AVTHiDRIBia 

bbar*  ' 

Lo»D  (Includiag 
UCKIVKS  (TOTAL) 

r...  .ij  ;iri   lij  liii,:  rir  r.nntura  cljinjM;  92.'}4'iJ 

AtTTHOlUMD  BUT  KOT  tSX  UOBITKS  (TOTAI.)   bil 

ShAt«  (unUausd)   

Sbar«  (uncaUeil)____i_______«_— 

^OAik  fittelodiflf 

•IP AID  (TOTAL)  . 

DEPRECIATION  FUHD     .BiBaoaaBaviv— ' 

LiMid*  tad  boll '.Iti(;>   


Pw  kUuw&tt 


Ml,gM  £122 


IHtoeUiknaoiu 

01  or  CAPtTlL 


roTAL   

BareiuM  from  (upplf 

II  metark,  tM,  . 

„         puViUc  lif^btliil  .»« 


98,075» 


122 
138 

152 


116  0J2' 

J(i77 


2-W 


165 

50-6 
570 
,Sl  3 
5  .^2 

^  -326 


£121, 3W~ 
121,364 

m,4oo 

121,361 

usi 


9MB 

1011 
170.393 

■46,246 
fy,367 

6,175 


£13,769 
10,t<i8« 


EXPEMDITUSB  OUT  OF 

fforii  oom  .«««^^..»»t._»— ...... 

Otntntirm  of  dtctritity  

fur.  (locludiDK  carUga,  te)  ....w.— 

Oil,  wwt*,  w»t*r,        «  ______  ____ 

Wftgen  »fc  tUti   __ 

IWlXyrtm  ibc«ri»Hy  

Wifa%  *a.— 

RtiAln,  ranawMl «  aiHUi 

Attvnitaoo*  ____^________.>.__ 

Kfln«w»U  __________________ 

■AKAOSIfSST  ABS  rXOKETT  OHABOII  


2.>'.ao 
7a/ 

1 


I). 


FINAHOIAL  EB8ULTB- 

mnniO  PROFIT  POK  TUB  — 

Som  caiTird  to  D«pt^ociAtfoB 

Sum  cur-*",:  t  ,  r.---r',-..  -M-  ^la 
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Editorial.  Fubllalimg  »iid  Printing  Ofllcw, 

1,  2  4,  3  SALISBURY  COURT,  FLEET  ST.,  LONDON. 

Tclfiltimf  9^9  Hi  lliniti.  7Vi'..,i-ii.iji;  " KiJiiTiucux  N««M'iriit  Li'MKiN,' 


All  IMtn  nUUimf  to  SubttrUUem,  AtvtrttumiM,  mUtMtrtmiimmmtUtn 
skoM  b*  aUrtstM  to  thiAMUktr  "Turn  ELtCTKlctAN."  Satalmry-comrl, 
FUtt-ttTHl,  iMien,  B.C.  Cktqiut  nd  Monty  Ordtwx  ikomU  bt  maJt 
fayjbU  U)  "Ttil  Elkctkician  "  Ptinti»f  ami  FMilkillg  CPIH^Wtfi, 

LimiUi,  and  U  crjsiti  "  Coulli  and  Co." 
All  Miitvrial  Ittltrs  to  U  addt$$tH  to  Ths  EoitOR. 

AU  kUm  for  inurium  in  "TKB  BUKTUCIAII,'      WMAMv  fWiMM, 

mutt  h*  uuimtanifi  hy  Iktntm  iui  aUn$$  cf  tkt  wtOihi  ttUmu  Of 

eooifmtk.    No  notice  vhalnfr  is  Uk*n  of  tmenymomi  communicatiotu. 
''Tui  Electkician"  it  fnirliiktd  $9trf  Friity  mcrnimt,  in  Umt  /or  tit 
tnorninf  maili.    It  U  on  til*  «<  tkt  railway  bookilatls  IkrotMat  Ihi 
Kinfiom  tm  Friday  montimg,  amd  can  it  oblaintd  of  all  Boolumknd^ 
NtmvtndoTt ;  or  ^rttt /rvm  til  Putlitking  Ofittt,  n  abovi 

litiiiiiiiiii«  niM  TliiH«iinliii  "iiiiiiiiiiiiiiiniii  "Tin  ELicmaM* 
■icunodet:—       YiAK      UAi.r-YiAK    Qoaitu  ^  PoMftve. 
tUMKlM^Mi  Mi.M>    •••    iaLtd._Ti.Od.      1^  panhle 
ftatalVllm  ...    Mi.Od.    _    l(a.Od.    „    Bs.  Od.     J  in  tAnr.cr. 

Ntm  Vctamtt  of  "  Th«  EtECXBlci  an  "  «wiw<i>£«  in  Afril  and  OUobtr. 

"  Tkb  Elsctuciam "  o/«rt  ifuftional  adeamtagtt  to  Aivrrtittn,    U  hma 
te  tk«  laigMk  «lMaUtlaa  of  nxj  BigUdi  BMtzltkt  pi«w,  and 
rtililllw  all  tmK  tlw  Wortd.   Thit  ttattmtat  ii  fum/tnttti. 

Advtrtiiiwuni  Ratti,  S-c.,  forwardiJ cn  afflit-ation  to  tki  PnlUtkir, 
TuAriH  Adviktiscments  intendtd  f.^r  the  ^urrnt  uim  urn:.'    jc*  Ofitt 
not  taUr  tian  Fint  Pott  on  Tktartday.    Rtntwalt  of  ixfinnf  advtrttttmtmt 
erdtrt  and  ttUtroHout  to  ttandlagadMrUttmtuttwuulbtinPmUtkar'iktmdt 
tf  Wtdmttiiy.  Wraffar  AdmUimmti  bf  Wtdmudtg  woiniMg. 


Bcotu,  N*»$Mm,  amd  dktr  trnkUtoHout  ctm  bl  ordartd  Hrrnt  of 
TBI  BlictmcIAN^  Priatinf  and  PnbUsking  Company,  Limittd,  Tkl 
mttt-Hoam  "Elkci  kician  "  Sixiks     Slamd^iri  Electrical  Worktatfrutmt 
toniiits  ■yf — 

ILICTBICAL  TKSTIKe   ruB   TCLEORAFH   KHOISXIU.     Br  J. 

EtT'-w  \^--fn.  M  I  K  E.     FTt.-»  l'»  f.l  ,  l-i.t  fi,.«,  »h,r.,..l  111 

THB  BTUDEIfTB'  QUIDX  TO  BCBMARIHK  CABLK  TKSTIire.  Bt 
MtMn.  U.  K.  C.  nsBn  aii<t  i.  C.  il.  l>AfciiT.  PrI  o  t*.  ott :  kbcuMt,  Sa.  %i. 

BUUMKA?KT  OT  Z-EAT  UniATinX  ASD  XXtXAXOX. 
br  0.  L  8.  PaiUM*.  WUli  u  tntaodacUoa  oo  tba  lUstorr  c( 
BiBtflra  Bar  iratk,nda<  

n>  ronramm  m  ai  Asiram,  iy  w.  a 

Mm  ai.Lml  frM. 

tocALUATio*  or  ikvvn  I*  iLBOTBie  LniT  uivi.  Br  r.  o. 
Monrx  POWXE  A*b  asASiic.  Bf     Tttamm  (UBin.  Mm 

liu.  M  .  fxiat  frwi. 

■UBHAXISZ  CAILX  LATIIT*  AnUMIUn.  If  B.IK 

SOS.  rrl<:«      ML,  Dont tn«. 


SLXCTBICAL 
AdT&scadl. 

on  *ppli>^ti|i 

nXOnOHAOMETICTHXOBT.    BrOi    »v  HnvHi:  1. 

l«t.  M.,  ["-t  rr.'i- Vi'in.    Mm  I««  '-I. :  IV  ..I  (r™.  m. 
THK  ALTKKJIATX  OURKXVT  nUXBrOKKKS  Ul  TUOKT  ASS 
PRACTICE.     Ht  tir.  J.  A.  rLxaiKa.    vuL  I.— THB  IirSVOnOV  OT 
KLI^C1HICCC!KIIS.M:!<.  Nxw  KiiiTlua.   Prk-«  Ita  M.,  port  IM*.  VOL  llj— 


Vol.  L  PrUw 


 ^i'lS^TA 

lLA..D.flb.F.X.I.  if«*»ttl«B.  «aricliMdniu&iliaM.p(tai^ 

■Asnno  iiTDVcTioir  i«  ibow    d  othkr  vxtau.  b*  m. 

J.  A.  Xwixu.  H.  A.   ^ew^«ll•.^.u,   ItItIihO.!  t"»"r<:':  ;  »lir.^*<l  11a. 
BUOnUOMOTITBrOWXB.  fi7A.T.  S.MLL.   I  h.  Gd.  port 
CDBIt  «V  naOIMBVB*  OMBAIIOV  OF  MKTALI  r 

aadViMUa^  Br Dr.oaBaaaooaa.  Me*iQi.ad.,(iatibM. 
SLICTBO-CHBairrBT.   Br  Dr.  GaOMl  Qoia  FliwBlb, 
rXACnCAI.  BOTXS  FOB  XLICTBIOBL  fTOIWW.  Bf  A. 

»nd  H.  D.  Wii.i;is»,!<.    Prliti «<.  M.,  pot*  fTM. 
SBIIK  ABBATTJBXS  ABD  COMJIVTATOBI  (TkMrr  ud  PraattotL  B* 

r.lll.  WKVMulirH.    frlca  71.  U.  pi^t  ATM.  » 

XXB  IBCABBBaCBBT  LASF  AJTO  Rl  MABITFACTTrBB.  Br  Oiunr 

A  WHmt  BOOK  or  fi^OTBIOAt  XBBIBBBBIBO  F0B1I7LJI.  By 
V.MDHnad  H.  IL  KiMOVk.   PrlM  7>.  OiL  B«t,  p.jtt  fmi  ti  M   >'jrjsd  Hi  ' 


FBIKBBS.    In  Two  Vol*.     t'aiNj  nnv^-rfl,  2( 
»<Mlfr««      Sd.  ««cfa;  BtroDg  clo4h  fli.  Cd..  po«l  (tm  fa.  »d.  tki  n.  Hlogla 

^>^.|Vt.n  n.t       ......   fp.^A  111. I 


WIBBLE8I  TXLXOBAPHT 


StaSAlLmO  ACXOM  SpAO  WITHOCT  Wim 
1I.V  I>r  O.  J.  UmoK.   New  bliuoo.   FrtHU.  ot*. 


07  THK  LAW  OF  XLXCTBIC  UOHTIHO.  ZLBOTBIC 
,  TEL£aKAFEB,TELBrBOBBS.  ta,  A.  0.  OVUK-BATVABlk 
mixfT,  i»..x_  pTic* itflfa JigUbaii   ^ 


Bf 


BT  Hl.li::'Tr.I  : 

A   DIOKIT  OF 
TRACTIOK 

KA  la.Ui 

CABBOB  KAKlBft  FOB  AU 

Jul    Pric«  lOi.M.jBM(ttML 
THB  KABVFACTBXBW  USBU  IMnflUMm.  A  FMottoal 

uuiMtoUitXiUliuaaHBtofaOHtaallMiilMloir.  Frtw U. M. mtfeMT 
XBB  (TXAK  BBOIBB  IBDIOATOB  ABD  UTDIOATOB  OIAiUUMB. 

Bdit«i  br  w.  vr.  BiAUKom.  mo.  a*.  «d.,  port  Int.  — — »«. 

FULL  CATALOGUE  POST  FREK  ON  AmjCATKM, 


"BLSCTUOIAN"  SUUEB  FORTHOOlUMa  BOOKS. 


,— By  Mr».  ArUTOJI.  TliU  work  i«  in  the  jir^t 
will  csmUvin  An  hUtoriaU  sketch  of  lh«  early  px]*nuietiU  ou 
  ■•'     •   "ell  ^-^  111'  irn|nrtuit  rrsulln  .if  rtceiit  rctwtli. 


llie 


PRIMA&y  BATrEKISS.-A  w<irk  on  Uik  mibjeot  will  (liortl*  be  pvbtiabad, 
TlMto<ik  iHll Iw lillyaiartntad. 


BBCOHDARY  BATTEBJEi.  Ily  H  .1.  W  u  k,  Kully  i]l  j.U»Uil.  Th» 
Autki<r  in  ibu  work  wili  iIoaI  bridtir  with  Uia  tbeorr  And  fall/  with 

batlMiM  ar  ammulaionb  **  ••••■toqf 

"THB  BLICTBIOtAB"  WIBEHAWS  POCBXT  BOOB.-K  Iit«.I  1;  F.  C. 
lUiUAKU  "  The  KlMlrkUa  "  C'um|iaojr  will  nborUjr  publiib  •  raluAble 
poehatrhuk  fw  Ika  MM  of  lliaaa  aatf^  ia  wiriag  iMri^  ba4h 


TBB  TXLEFBOML— Of  Daub  ttwimBart  F.  CL 


SPECIAL  NOTICE. 

NOW  ■■AOV.'.VaL  XIY.  at  oTIn  Bkmanuir.'*  (988  pi^) 
iMuadiaitnMvdaUi.  Prhal7k6d.,poatlk«a,18i.6d.  AIm  nadr,  <>h8 

fgr  bindini;.    I'riee  2..,      (Mit,  2..  3d. 

A  com|.leta  eel  of  "Thi  KLKcrut uh'*  (1878-1900)  ceo  o«w  be  «upi>liail. 
ThcM  arti  an  faiy  Mara^  aad  early  appUtatioB  akaald  to  HBdak 


NOW  RIADV.-^IB 

Ttfoa  la. ;  port  taih  U  W. 


I  ompM  for 


BLBOTBIC  PBOPULSIOM  ON  CANALS. 

ExperimaBti  lifeTe  been  eoDdiisM  from  Udm  to  tiaio  and 

in  various  countri< with  it  vi(>w  to  asccrt^n  the  applieabilily 
of  electric  propuhion  to  oanal  boaU.  Probably  the  best 
known  of  tbe.-t  i \pi>rimeDtl  la  that  which  wag  eairied  on 
for  aome  tioM  and  oo  a  ooBpantivBly  l*ig»  nala  on  Uie  Erie 
Canal,  in  the  vieiBity  of  Tbaawaada,  N.T.  Bnt  HTaral  years 
have  alrca^iy  clapsoil  sino?  tbat  oqwriaMBt  WM  abaD(]one<1  : 
and  it  has  not  yot  rcsuUtd  in  any  permanent  a«1optioD  there  of 
eleetrio  propulsion.  (juit«  recently,  however,  trials  have  been 
iaatitalad  niaanir  hoinc^  tba  PnuaiBa  QoToaunaat  baving 
appointad  thawell-kBOWD  flrm  of  tfeatni.  %axan  Km  HAi.sni 
to  equip  electrically  a  short  length  of  the  Fiiiaw  Can.'il.  The 
results  achieved  are  stated  in  a  report  from  li.M.  Conaul- 
( General  at  Frankfort  to  show  the  system  "  to  be  capaUo  ot 
meeting  all  neeck,  workin;'  ah  it  did  with  aafotyand  eeonomy." 
The  particalar  system  adopted  by  Messrs.  Siemknh  akr  IIalske  ia 
onolhatcomea  undt  rthfciiti'-'  iry  of  electric  trActioii  rather  tbaa 
of  electric  propulsion ;  for,  thoao  enginecra  have  letaiaed  the 
anoianl  and  hitherto  essential  towpath,  and,  nanly  B^ing 
thafiBBBllioaaitacwyr',  hiive  oquippad  tlM  towpath  with  an 
aleotrio  laflwaj  and  towiof;;  li>comotivea.  Farther  details  of 
the  system  are  disclo3«d  in  tba  AillowlBg  aixtraot  booa  kliB 
report  already  mentioned 

Ilia  aeiM  vA  openitinn<  wm  it  abort  leu{;tb  of  the  Finow  Canil,  wUeli 
furma  a  portton  of  thi!  w.;t<^i'«Ar  between  Berlin  end  Stettin  and  U 
treverMil  evrry  yctr  y  >:  lu.  26^000  tia  86,000  buAl«  wij-.  Tho 
L-i-ift  ii.idl  AXf,  in  Uie  main,  bargee  lome  132ft.  linij;  by  15ft.  6!o. 
t^utii,  cArrying  150  tout  to  175  too*.  Tbeie  are  Atto  A  few  tKjtMn 
Inrgfe  MBplggnd,  which  rarry  about  ISO  too*  and  CAil  tow  a  atcood 
na  titSe  to  II«rlin  ia  much  heevi<<r  than  towanl  Stettin, 
nnd,  AH  A  coniequenrv,  tliree  fnurtba  of  the  bergea  rature  light  fruin 
the  metrD|»U«.  Tracti'm  in  gcncrAlly  effected  by  horaea,  there  being  a 
tuwpAtb  on  each  bank,  but  on  tbo  down  juumey  uua  trtetioB  in  not 
iuficiiuenllF  rdied  an.  Id  any  com  tho  speed  ie  low  aail,  tartiiiHiig  ala|ia» 
doea  not  Avarage  inan  tluui  about  1|  milea  par  hour. 

Tbe  lectioii  of  ciail  lued  for  the  eiperimenta  was  selected  owing  to  It* 
pl^yiical  difficoltiaat  praamtiBg  ai  ii  «loai  iawal  ewvai,  ia  one  of  wUeh 
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only  32i3it.  iiuliuK  Uio  walcrwtir  i*  •Fanned  by  •  nflwty  briilgi;. 
Tlin  line  liid  vi  .nrii  f"r  th«i  t^wtBg  engio*  WM  of  1-metre  (3-28ft.)  g»ag«, 
llw  outn  rii:  w«)^'luut(  13'2.b.  per  y«nl,  while  the  IiiDer,  which  wM  fixed 
un  tlie  ionor  edge  of  the  towpntb,  weighed  9°llb.  per  yard.  Thne 

n\U.  wlii.  Ii  Kont  of  Che  lluiR><  trpe,  were  Uul  pu-tly  ou  UecfMn  ballMted 

Willi  IiThitH  and  partly  on  11'"  "f  nnicruli'.  wi'Ii^liiiiK  2^11'.  fi^jti  in  llm 
tAiUi the  ti*^»TW>r  priiiv-iinl  riul,  vml  In-/  lliia  ii;  ca^e  of  t^io  v^lher  r^l. 
Thi»  W'^^i-g' iin  lit  L'*!9  m^ifl  j-rr  miln  Lhun  llin-  "leei-ei'',  Imt  Ij.h  b«:-*:i 
fuumI  le^  cxf'OijBive  I"  mAitit  »^n.  'I'ltaiit^K  iiu  v. hurt'  .icLui'Iy  cxinted  wu 
tlio  l«nf:t1i  'if  ciin.il  r\[M  rinii':iL'''l  ti'.i,  llic  »r;  i\ii^-c;iif  nt*  n<  i."ik.i.-y  vtn 
fully  t<»tcd.  A'.  .in«i  [loinl,  tho  line  w*k  iAi»e<i  t'l  k  hri^St  of  Ufl.  6io. 
above  tlis  level  of  th<i  (■nr|.alh,  Ijciiik  u-urried  .jii  i>o«1h  »nd  lir.n.'kctii.  The 
carrying  pwiS*  wsra  124U.  lu  iliaujpifr,  aiud  wjra  Hpiif  ^l  at  18ft.  Bin.  \ 
Ottp  piece  apaiuMd  the  g»p  between  |  llia  I'riuoii'iil  rail  w  u  laid 

4ineti|y  on  this  cap  piaoe,  wUk  the  <>ll>«r  wm  ouried  by  •  ttrioeer, 

\  modified  form  of  trolley  systf  m  was  used  for  supplying 
currant  (o  the  looomoiives,  vhioli  weru  Git,  lOin.  in  lirngtb 
taA  4ft.  lOiB.  wide,  aad  nijgM  •  tmu  Mch  :— 

Th»  wflllllw  for  ilw  oamat  m»  MivporMd  ««  |>lne  piieit  23ft.  luog, 
1«mM  to  afert.   It  vmUtmA  si  Bonn,  wire  cMried  by 

p«rMl»fat  iMuUtMm,  The  priwapal  nil  eerved  m  ttoduetor  (or  Um  return 
flURHt.  Iha  miM  at  pvptr  im»  *  IS  kp.  porliUa  anglni^  Mftag  • 
fihw,d|aaBMi  «idklH|»atHHl»  tatitir  «•••]•»  fVMNW.  ...  .  The 
oMw  im  M  plMid  thkt  fli4r  oM-lfth  «f  luinigliit  cm  M  (to  Me*Hni7 
I*!-  Um  motor  |«o«id*d  wu  mneh  BMr*  y«mm,tml  (hu  MteitM?  lor  Uio 
wiA  in  had.  M  it  M*  fiipillB  ot  nwlug  «t  111*  ntt  4f  » i-r.  to  15  H.  r. 
BiMMb  hMNVM',  llM  «c|i«rlBtaU  tim  nMMlf  fnU^^ 
to  Uit  tto  iiMdUiHIiH  of  alMlriit  InctiM  far  kift  liM«»ii,  Ito  «»ie« 
poww  WM  Miptifitd  iDleotlontllr,  and  tii*  n^atWM*  M^uUto  to«dl  iortlt 
tlw  fun  pwMn  tit  Um  notoN  wm  m  hods  of  tk»  axiwriianto  jmnMed 
by  rsftp. 

It  lias  been  gii;jgc»tod  ou  murti  iltaa  Ckoo  occuion  ik&t  Uw 
C^aipOMat  ol  British  «tn&lB  for  eleotrio  traction  or  propalsion 
liODlil  gQ  far  tomtdi  •itMtiqg  th*  ataadf  deoUoe  of  inland 
water  tiwfRo  wbioh  Ihh  bam  iiolioaabia  ahuM  the  d«Telopment 

of  railwjiys.  "When  wh  aro  brou^jht  fai^o  tn  tic.a  with  siicli 
experimaata  aa  tiiosd  wbicii  havo  rooeatly  been  maJr'  by  the 
Fnanan  GoTemment  on  a  portion  of  thu  I  iiiovr  cans), 
two  priiwtpftl  qoMlioiis  natanllj  iriaa,  m.  alaolBe 
propuldoa  MiiuiMnially  praotioaUe  OB  Brllbb  oauliY  aai, 
What  is  tlie  Ix'st  eleotrieal  system  for  the  purpoeo  ?  Dealing 
with  theflo  questions  in  their  natoral  otd^T,  we  uxuat  first  of 
aO  rcoogaise  that  the  real  essence  of  cinal  trafiBo— in  a 
ooontry  well  supplied  with  railways— is  its  clieapnMS.  Only 
by  virtue  of  the  much  lower  cost  at  which  goods  oaa  be  aent 
by  catml,  as  compared  with  othur  forma  uf  ttntiBpurtiition,  can 
canals  have  any  riii$>,n  d'rtrr.  In  other  resp&cts,  sudi,  for 
hittanoa,  aa  speed  and  geuml  oOBVtaleiMe,  canals  are  hope- 
lessly handicapped.  Indeed,  one  of  the  main  drawbacks  to 
tho  sending  of  goods  by  canal  is  frequently  the  great  length  of 
time  occupied  in  tho  journey.  ^  •  t,  in  .sjutH  of  ihc  fa  n  .i:  n 
the  apaad  ie  ooijr  one-teath  or  less  that  of  a  goods  train  on 
•  niln^r,  awMiderable  toIumoI  luaffio  is  Huraally  eaoM 
over  these  liritish  inlnnd  waterways.  There  Is  another, 
and  perhaps  still  more  formidable,  obstacle  to  tho  growth  of 
cunal  trafHc  in  this  country,  viz.,  thM  nearly  all  the  principal 
canals  are  controlled  bj  railway  oomfanies,  who,  recogoiaing 
io  them  >  earioai  competitor  for  certain  almwcf  goods  ttafflc, 
hftvo  dono  their  best  to  hamper  and  throttle  their  more  anciont 
rivakl.  Before  the  advantages  of  canals  can  freely  and 
fully  doTC'lopod  in  this  country,  it  will  probably  be  necessary 
for  FidMBHNitto  Uke  (he  matter  in  huki,  aod  enloroe  eoeh 
rdgoletfoba  aid  nte>  of  ehirgal  w  «01  fliM  ttila  mod*  of 
trannportation  on  an  equitable  footing.  Bearing  all  these 
fAuta  in  mind,  it  will  bo  scon  that  there  is  little  inducement 
to  a  genwal  introduction  of  electric  power  on  British  canals, 
though  hua  and  thaia  thiooghoat  the  eoontiy  there  maj  be 
diocl  laDgths  of  Mital  pmantfaig  lalioieDllj  IbfoanUa  oon* ! 
ditigni.  WldiMs»nltoth«Ioirsipeeaot  oaDaltealBo,  Ulaa  i 


miytake  to  aasumo  that  lliis  is  merely  owing  to  the  uso  of 
anhnal  power.  Bthi  nwa  deotifollOFldeion  or  traction  to  be 
adopted,  only  a  oomparatifiily  null  iaanooe  of  qeed  woald  bo 
generally  practicable,  and  tlune  an  two  mtan  maoaile  brtlib 

state  of  alTiiira.  In  the  first  place,  thn  majority  of  canal  banks 
are  so  cotutracted  that  they  would  not  withstand  the  wash 
duo  to  increased  speed  of  traflSo,  and  every  increase  in  speed 
would  laifle  the  ogat  of  maintaining  the  oaaal  thionghout  it« 
length,  lb  the  aaeoad  place,  owing  to  the  limited  passage- 
way of  a  citnal  boat  through  a  canal,  tho  power  re<|airc'd  for 
propulsion  increases  rapidly  as  the  spmd  is  iaoreaaetl— i.^.,  it 
riBOB  in  a  much  greater  ratio  than  would  be  the  case  were  the 
e^nal  boat  moving  in  a  deep  and  expansive  sheet  of  mttv. 
Both  tlieae  facts  serve  to  show  that  any  consideraUe  iaoreaee  in 
speed  luiist  result  in  serious  augmentation  of  working  cost ; 
and,  iuasmaoh  aa  low  cost  is  the  one  vital  qualification  in 
canal  trafSo,  any  gfMt  iBflnasft  of  igcod  ii  tins  nen  to  bo 
pHdubitive. 

Considerable  time  is,  therefore,  likdy  to  elapse  before  the 
second  question — What  la  the  host  electrical  system  .'— pr«.HSt>s 
for  serious  eoosuleratton.  If,  at  the  time  when  that  question 
becomes  prominent,  tho  state  of  the  aeoondary  battery 
industry  has  not  greatly  improved,  it  may  safely  lie  predicted 
that  th(!  synti  m  favoured  by  engineers  will  then  m  it  would 
be  to-day,  one  involving:;  the  transmission  of  electric  power 
through  a  conductor  from  a  power  •tatioa  to  the  canal  motors. 
Uadonlitadly,  llie  ittTontion  of  a  ligjttar  and  more  dnrabl* 
stora[;e  cell  would  enormously  faciltt&tH  th"  ■-i  ilnt'Tn  of  this 
probleiu,  for  it  would  at  once  reader  unnecessary  ail  stniotiUiU 
work  along  the  canal  bank  for  the  trolley  wire  or  its  equiva- 
lent, oieotiou  which  most  refnsant  a  oonsidenAle  propof. 
tioa  of  tbeoapltal  outlay.  AaannlBg,  however,  thai  oometliing 
in  tho  natarc  of  a  trolley  wire  is  still  ci-Hential,  tho  problem 
next  rtisulvisi  itself  into  a  quesUon  as  to  the  relative  advautagea 
of  electric  traction  and  electric  propulsion.  By  the  formof 
we  mean  thoae  ayatems  in  whieh  the  motor  aetnatea  a  towinf 
bieoaotm  outride  the  eaoil  TBssd  aod  ^aoed  eiflier  on  tba 
towjath  or  on  a  suspended  wire  ;  by  the  latter  wo  mean  the  use 
of  an  olecthc  motor  to  propel  a  vessel  by  the  aouon  of  a  screw 
or  other  form  of  propeller  on  the  water.  The  broad  distinction 
betwoen  these  qnrtetos  lies  in  the  fact  that  with  propnlaioB 
flio  water  is  diitnrbed  and  agitated  by  the  motor,  whereas 
with  traction  the  only  agitation  of  the  water  arisen  from  tbo 
movement  of  the  veb«el>~a  matter  of  no  small  iiuporlaccu  in 
minimising  wash  against  the  canal  banks.  But  while  thijs 
consideration  is  decidedly  in  favonc  of  the  traation  method, 
it  win  readily  be  pereeived  by  eleotrio  traotlon  eBgineers  that 
the  very  low  speed  at  which  the  locomotive  must  move  i.s  an 
alt(%elher  unusual  and  andesizable  ooaditioa  in  the  design  of 
tbo  loeofuotive,  espoelally  wbsro  (he  tnwfiva  oSwt  most  be 

very  large,  is  tho  cm  3  when  hauling  a  train  of  canal  boat?. 
Considering  the  low  Hpeed,  it  seems  a  much  simpler  .solutiou 
to  adopt  electric  low  boat?,  propolioil  by  means  of  screws  of  a 
pitch  that  would  adapt  a  high  speed  motor  to  a  slow-speed 
iMttWe.  Pmbably  Ibo  Initial  oost  of  ttie  daotrleal  eqeip- 
ir:r"t  in  the  latter  case  would  be  much  lower  than  in  thg 
aiiernaiivG  method  adopted  by  Messrs.  biEUK.'iB  am> 
IIalske.  But,  as  we  have  already  remarked,  the  time 
is  not  yet  ripo  for  a  tboroogh  aod  final  comparison  between 
tbe  relativo  merits  of  those  two  systems,  at  any  rate  so  far 
as  conecrn.i  Ttritish  canals.  ^loanwhiln  elcctric.il  tnginei  r.^ 
will  look  forward  to  the  continuation  of  Measrd.  biiiu^.N^  asd 
IIalskb'b  instrnclive  experiment,  from  wUoh  further  valuable 
infocmation  sbonld  be  fortboomtng  on  a  subject  that,  but 
tat  tba  adwiae  inHaono*  of  ttio  laUway  companies,  wonld 
be  of  grsatsr  livortaaeo  Hum  it  is  to<day. 
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■OTIfl  01  TAB  lUGTBIO  AUIO-W  TBUL. 

Last  TPnr  the  Automobilo  Club,  or  rather  thai  btxly  wbich 
■was  Rnd  is  incorporatcil  with  it,  thi  Livetpool  Self-l'ropi-lled 
TraCBc  Assoeialioo,  bold  trials  in  Liverpool  on  heavy  (oil  and 
eteam)  oars  carrying  loads  of  npwards  of  5  tons.  One  of  the 
features  was  a  stcop  gradient  piU]poa«ljr  made  greasy  with 
soap  and  water.  There  was  a  oMtem  iwemblance  to  this  in 
(be  deetnMl  trials  held  under  the  auspices  of  the  Automobile 
CSnb  at  OhilUbarst  on  November  6th,  7th,  8th,  and  0th. 
There  was  no  nooesaitiv  lor  Mtificial  InbrioAlioii.  Some  of 
the  long  hills  took  2O11UD.  to  dimb,  ud  wvf  «of«nd  with  a 
tiudt  lajtr  ol  nobU*  ovnn.  TJm  6«raMa  woid 
ditatifaM  th*  aoiftoi  of  tht  ttada,  Hb^  mm  smmiw;  but 
«l<oWeal«aii,  owbig  to  th«ir  MoaaalaMn^  dU  not  Mnliv 
fhtt  fiktilt  whkb  to  UMxpteted  »  ehuaelariitfo  of  Uu 
heavy  trials  it  Lirtipool— namely,  that  the  u»tt>a<l/il  vans  had 
not  sufficfamt  grip  of  the  ground  to  climb  the  gradient.  There 
was  a  little  skidoing,  bui  in  no  ir.Htanco  ilid  a  oar  turn  com- 
pletely round  like  a  »bj  ing  horse  aud  start  downhill  despite 
the  steering  and  all  the  efforts  of  the  driver. 

One  of  the  foremost  recommendations  of  the  itidgcH  at  Liver- 
pool was  f<>r  more  oare  in  fixing  split  pins,  lock  nius,  cotterg, 
&c.,  and  it  is  to  be  remarked  tb&t  (Hbur  the  electrici.'in'.s  1 
experience  with  high  speed  inncliini's  or  the  simplicity  of  the 
motive  mechanifini  has  removed  this  iippar<»n»iy  trivial,  yet 
mont  (rix^uent  cause  of  trouble.  The  Fiime  aiilborilativo  advnce 
in  favour  of  wheel  ami  gear  steering  was  only  foUowed  in  one 
or  two  inK(ancL'S,  uoiably  not  by  the  Kriegor  Mr  (49|OWt ) 
whose  front  whoel.H'  are  moved  by  a  system  of  lews. 

It  is  woU  to  refer  at  the  outset  to  the  dlffamiM  between 
the  well  solved  tramway  engineering  problem  aiid  the  autocar. 
Tn  the  latter  wo  have  all  the  Cormer  tlifficulties  plu*  (1)  steer- 
ing (with  iitit  ndant  skidding).  (2)  vaiietiss  of  track  (with 
MMrmouh  fruniG  e trams  wbsc*  then  an  faor  vheels),  (8) 
tbaaaotnitjr  for  canning  ths  power  <mpiily,aiid  (4)  trouble  with 
^M.  TbcM ate pointseoewMOOMioaslybsatibi mind.  i;aiti- 
eolarly  in  the  eaoe  of  latgar  eaia^  and  thej  oxplaia  Ike  keenoesa 
BbowabjiheolisscfanitobeeBtnBtedwiUinakiDgthe  reoords 
of  (ha  two  latge  earn  wOar  than  some  of  the  small  ones  that 
eampeted  for  the  "indeflnite  distance  on  one  charge  "  run. 
Their  unusual  appearance  and  their  grea:  ciU  cap:t.{-:ty  (70 
and  80kw.  hoars)  alone  would  atcount  for  ihts,  apart  from 
the  fact  tliat  tiiey  were  fxpectrd  to  nm  Ko-ne  1 90  niilHf  Ubs 
lli(^  li.Ci.S.  elcctnc  car  iu  the  I'lins  I'.xhibition,* 

One  fact  wa-;  dev*  loped  by  the  electrical  trials  which  was 
not  wiUcipateJ  iiiid  '.vliich  is  prohal'Iy  only  a  coiueidt  iice, 
namely,  that  with  one  exception'  thi  heavier  till-  car  (vi/.., 
from  li)cwt.  to  OOcwt.)  iha  grcaier  wa5  the  speed  for  which 
it  was  designed  and  run.  If  we  eliminate  the  car.i;  that  fa  led 
to  complete  the  ruBs.  we  find  they  were  handled  by  the 
driverB,  whether  on  hill  climbing,  average  road,  or  long  1 
distance  rnns,  aa  if  it  iiad  been  agreed  by  common  consent  to 
produce  a  proportionality  between  pace  and  weight.  This  is 
the  more  notable  as  the  Clnb  l&id  no  stress  on  the  speeds,  and 
carefully  removed  from  the  cnmpetition  all  character  of  a  race. 

The  present  results  of  10  02  miles  per  btniz  for  69  miles 
does  not  compare  unfavourably  with  the  speed  ttial  hi  Paris 
in  July  last  year,  when  23  8  miles  per  hour  wen  omved  for 
81  miles  in  a  race  won  by  Mr.  PhiUipart  OD  a  GolonMa  ear 
with  Phoenix  annninnlatora.  In  tba  pnsBait  oass^  not  only 
«em  the  roads  mneh  wme,  bat  the  dlstaaoe  was  nearly 
doable.  It  is  parliculBvlr  lagsettable  that  the  Columbia 
Btanhope  phaeton,  whieh  nade  an  appearance  at  Chislehurst 
with  a  new  battery  (the  Lecoll),  was  withdrawn  almost 
immediately,  as  the  comparison  would  have  been  interesting. 

1  or  whatever  purpose  an  "  Aci  aiidliilr  "  Is  iotundod,  there 
is  necessarily  much  difliculiy  m  df  ci  Ull'  uUeihtr  a  large  or 
small  battery  best.  In  the  prt^se-iii  tri*ls  we  saw  compc'iinj,', 
without  handicap,  ou  ihi'  same  run^.  wid-ly  diCferPnl  weiKhls 
of  ballory,  with  results  favourable  indeed  to  the  larger  battery, 
but  by  no  umas  convincingly  so,  for  we  must  remember  that, 
in  a  country  place  where  one  is  fortunate  enough  to  get 

•1teOH^llirtarOt.>»«liU"iMsrcarin!|tsU^ 


current  at  iM.  a  unit,  a  charge  of  70  units  is  a  ruinous  price  to 
pay,  cvou  for  a  rd)  miles  run,  apart  from  the  probable  higher 
cost  of  u[)keep  of  the  larger  battory.  HesiJes  th'<  doubt  OB  tO 
the  best  battery,  is  the  i,'raver  one  af  io  whether  electric  cacs 
havo  any  important  prospects  outside  of  town  work  for  touring 
This  doubt  is  not  shaken  by  the  tour  ilc/w  -'  accomplishol  by 
the  Krieger  ear  which  took  iMtrt  in  the  club  run  from  Loudon 
to  Kiwihssa  Vikh  the  help  of  a  small  charge  at  Guildford. 

No  «na  who  takes  the  tioaUa  to  esanine  the  remtlts 
hitherto  anllaUa  of  tba  ferial  will  be  oomised  to  find  that  tho 
Uit  <•  onlimited  distanoe  nv  on  oaa  eharge"  waa  less  than 
the  first,  both  in  qMd  sad  lengUi.  How  far  thiadaawM 
would  continue  ia  mMj  what  the  Paris  AatoaMbOa  Ml 
out  to  determine  at  very  heavy  expense  last  year  in  thoir 
accumulator  trials.  The  rc-uUs  obtained  were  valuable, 
tlj:jugh  marred  by  one  or  two luicideats  and  mistaken  arrange* 
ments.  and.  as  it  'happens,  not  oneof  tba  oiUi  these  tiied madia 

its  appcuniuco  at  Chislehurst. 

There  la  cotiiing  more  remarkable  about  the  Chislehurst 
trials  than  the  fact  that  the  much -advertised  aooumulator 
companies  whosc^  names  are  familiar  to  all  the  electrical  com- 
munity were  entirely  onreprasented.  There  ware  no  Chloride, 
K.P.H.,  Tudor,  rho^nix,  Peeoetto,  Fakuo,  Bkt»  Monobloe, 
or  D.P.  eells  in  use.  Each  car  maker  or  owner  ran  hit  own 
eelL  No  trouble  was  anticipated  or  occurred  in  the  motors 
or  control,  with  faw  exeeptioos.  so  that  the  trials  (savd  in  so 
far  aa  the  judge's  sspoct  will  take  all  these  matters  into  OOB- 
sideaatiov)  mnst  be  kohsd  on  piaatieallr  aa  aeeamolator  taato, 
whose  vatae  wecdd  ha  la^  donbtfil  weia  it  not  tbat  «ndi 
names  as  Boys,  BaUi^  Bwbibwiia,  FMda  anl  Xiottee 
among  the  judges  an  a  foil  (rnarantee  that  no  erronooos 
significance  will  hv^  attached  to  the  rcBuUa. 

No.  1  car,  "  The  Powerful,"  by  Kriec<<r,  wcit,'bing  l-2  Jcwt3., 
and  seating  two  persons,  coniiins  <iO  Leooll  accumulatorj, 
typeiiUEE,  withdepcsiteii  .  inc  nci^alix  ea  and  leiidperoiido  posi- 
tives in  a  porous  pot.  Thegc  WL  r,  liLi:  to  b^i  charged  at  i'  t  J  volt-f 
constant  pressure  and  about  lOti  ampurtis.    The  car  is  built 
by  the  Compagnio  Parisenne  des  Voitnies  Electri  pies  for  the 
British  and  Foreign  Klectrical  Vehicle  Co.    It  is  titled  with 
two  Krieger  motors — one  driving  each  front  wheel.  Thest* 
motors  are  hung  on  springs,  and  rise  or  fall  on  the 
arc  0!  a  circle,  corresponding  to  the  cireumferdnce  of  the 
SfHU  wheel  on  t!ie  driving  wheel.    The  controller  is  fitted 
Tartieally  around  tUa  steering  shaft,  and  the  controlling 
later  woclm  horizontally  immediately  under  the  steering 
tiUec.  Then  an  six  speeds  forwwd  and  one  reverse, 
an  elcehnoal  biake,  neapecatioo  of  the  batteriaa  in  seriea 
and  hi  panlld.  The  ear  taioB  8ft  ampans  on  the  larcl  md, 
running  from  12  mites  to  18  DHkl  as  bow,  aai  tba  ttftM^ 
c'f  the  battery  is  270  ampere-hoon.  Itran  IB  mflasatlO^  miies 
an  hour.  The  other  large  car, "  Toujours  Contente,"  No.  5,  waa 
by  Lohner  (Vienna),  and  was  said  to  bo  capable  of  going  some 
40  miles  an  hour ;  though,  of  cour.'^f,  it  wa.'i  intended  for  long 
diptanceH,  and  was  not  built  to  coijipet-e  with  the  celebrated 
"  .laioais  Contente,"  which  wei^hftd  a  ton  and  ran  a  kilometre 
at  G5  8  mile-  an  hour.    It  was  so  built  as  to  ho  immediately 
nick  named  ihi'  '•  Torp.do."    It  has  four  2|  ii.e.  ungeared 
hub  motors,  and,  like  other  electric  automobiles  hitherto  iuni 
up  to  exhibits  and  trial.s,  is  reinarkiibb   for  this  small  horse- 
power as  compared  to  the  .'lO  ir.e.  on  the  motors  of  tram  curs, 
which  do  not  carry  Eiiiny  times  this  weight  nor  pretend  to 
such  high  speeds.    On  a  smaller  £caie  tlie  same  wan  to  be 
noted  in  the  Automobile  Club  trials  (Paris),  Juno,  1808,  when 
five  vehicles,  all  carrying  over  !)Oowt„  had  an  average  normal 
motive  power  of  3}  h  p.   The  armatures  of  the  "Toajours 
Contente  "  Na  S  (inside  wbJoh  an  the  commutators)  are 
fixed  to  the  wheels ;  the  field  magoets  are  keyed  to  the  axles. 
It  weighs  8^  tona  without  passengers,  and  carries  70  Lecoll 
oelU.    The   controller   gives    four  speeds    ahead,  throe 
back,   and   an  deotrio   brake.   The  wheels  are  small, 
measuring  only  sane  Min.  dianMter.  wifli  large  pnoumatie 
tyre?  of  Aoetriaa  make,  IfiOmm,  diamslar,  oentaiaing  air  at 
1  Q  Jib.  pressam.  The  danger  of  sUddbg,  whioh  is  giiat  with 
such  tyreii,  is  reduced  to  a  minimum  in  both  these  ean  bf 
the  fact  that  there  is  power  on  the  front  wheels,  thus  makfatt 
tiia  staaring  fontiTt,  TlwatMiiDglaoileeladQntbeiiullDcd 
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«ba«l  prineiple.  The  frame  is  throughout  nude  of  doahle 
Mm  iamog  the  eeolion  of  two  crashed  O's.  From  it  is 
hilQg,  hj  means  of  10  spiral  spriiiRS  each  Sin.  high,  the  box 
flontaiauig  the  cells.   This  box  also  oonsUinlM  the  foor 

Bmngers'  seat.  Mr.  Worbjr  BMnmoDt's  odtioiOB  that  the 
go,  as  a  whole,  of  motor  mk§  hM  nol  bMa  MielMd,  "  the 
praoidiin  bsing  to  «blafai  mil  oomUM  nakm  Mpuate 
dMBnla  IS  lis  m  thM  pKmittia'*inw  in  tUi  jaiteuM 
flactaJnlr  maided.  It  it  miMliir  nh  to  Mqr  m  ofart 
ii  oat  01  tbo  qnestioo,  u  tM  whan  iwse  Is  siuswilfigly  Inbiid 
md  the  weight  low  down  between  the  axlai.  OHMniise 
Ttiesday's  joomey  would  have  been  a  perilooi  ons. 

The  starling  current  on  No.  1  did  not  exceed  100  ampOTM, 
and  on  No.  5  probably  cot  '200  amperes  at  80  volts,  though 
unfortiinntely  in  the  eocond  cusG  tho  inslniment  scale  did  not 
extend  far  enough  for  tho  top  rea<3inp5.  The  four  huh  motors 
were  all  switched  on  and  off  together,  and  the  battery  always 
UEcil  in  two  halves  in  parallel,  no  alteration  of  the  battery 
arrangi-ment  btiny;  inadc  by  the  controllor.  Tho  diatanco 
run  by  this  machino  waa  disappointing — viz.,  33  mikH. 
ThtH  is  ascribed  to  the  copper  connections  between  tho 
sections  of  the  cells  being  badiv  screwed  op.  A  150  ampere 
arc  occurred  on  a  big  hill,  and  the  head  lags  of  two  of  tho 
calls  were  fused  when  their  E.H.F.  was  most  wanted. 
Bcildcs  this,  dirt  got  into  the  right-band  rear  band  brake 
irtwn  ROing  np  (he  severest  of  the  lulls,  the  brake  seized,  the 
lodisd  wbsel  was  dragged  up  floaw  SO  yards  by  the  other 
duwe,  and  eventually  the  voltage  was  so  lowered  as  to  be 
fanniEolont  to  surmount  the  Orpiogton-Cbislehnrst  hiU.  In 
a|dte  of  this,  both  pofannances  do  some  miSi  to  ttw  nsw 
oall  witliaat  of  eoniss  showing  anything  as  to  lis  ODdumoe, 
otteicD^,  or  oost  of  v^a*p.  Ihe  woi^li  ol  Ihs  oonplskd 
osza  show  fhst  spconl  lightneas  is  not  didmcd  tat  11. 

There  is  but  little  information  available  in  regard  to  lead-  zinc 
batteries.  The  25  p«r  cent,  increase  in  E.M.F.  is  a  clear 
gain.  The  digpohition  i  *  'I:*'  inc,  even  when  amalgaraattd, 
on  open  circuit  la  a  counicrviiiaag  disadvantage  which  appears 
to  Lnve  been  ^ot  rid  of  at  auy  rate  in  Begnier's  battery  by 
Weruut's  of  cadmium  sulphate  is  the  electrolyte  togtthor 
with  a  little  magnesium.  The  l-klairage  Klfrtrii/ne  publiahed 
results  in  1N08  which  showed  that  with  pure  nnc  sulphate  the 
lead  f  oeitivo  was  not  fully  peroxidised ;  with  cadmium  sul- 
pbiite  the  watt-hoor  capacity  wss  ditriini^hed,  but  tho  addition 
of  magucsinm  Bulphato  to  both  the  other  sulphates  for  some 
unexplained  reason  restored  the  balance  and  gave  good  results. 
The  exact  prooodure  in  the  Lecoll  battery  is  not  yet  published, 
bn(  it  apparently  d<»es  not  attempt  to  obtain  the  16  watt-hours 
per  pound  of  total  cell  cluimed  for  Werner's  aooumulator. 

A  very  creditable  perfonnsnoe  on  the  first  day  was  nsdo  by 
a  voiturette  for  two  persons  and  weighing  19  cwt,  Iff  Jod 
(No.  8)  (described  in  last  week's  Klet  trieioH),  the  diatSBao  OD  one 
obsrge  being  34  f  miles  at  6-6  miles  p«r  hour.*  Tkt  ToUsge 
omthsBoaamtbal  and  Sn^^maabottory  at  the  atsrt  «aa9S,aad 
«tlbeiaiah30(wh(u giving tbenonnalontpnt).  Aflnlbsrdia- 
tanoe  waapoaatbU,  but  the  driver  refused  to  inn  his  cell  down 
lower  than  1  -9  volts.  Considering  the  enormous  difference  in 
fi/.c  and  weight  between  this  and  No.  5  car,  and  that  it  did 
wore  than  half  the  useful  work,  namely,  the  cotiToyance  of  two 
passenger*,  this  performance  makes  aomo  case  for  avoiding 
unwieldy  batteries  when  puce  is  not  retjoired  as  well  as  distance. 

No.  11,  a  wog^'ocette  car  by  the  Electric  Motive  I'owor  Co., 
also  described  in  last  week's  I  '.ii  i-ti  i.-ian,  ran  the  31]  miles  of 
Iho  iir.'-t  part  of  tho  course,  but  the  driver  was  obliged  on  the 
next  charge  to  ask  permission  to  change  three  or  four  of  the 
celld,  a  fact  which  must  necessarily  detract  a  little  from  the 
merits  of  their  run.  From  the  average  voltage  of  2  85 
per  cell  this  one  siso  contains  zinc  It  was  said  that  one  of  the 
new  cells  wss  aoddontally  connected  in  opposition  during  the 
fintpsrt  of  the  charge,  so  that  the  car  was  not  proportionately 
advantaged  on  the  next  or  hill  climhing  trial  on  Wednesday. 

Previous  to  the  6rst  charge,  all  oellswere  specified  to  be  run 
down  to  1-8  volts  (or  2  volts,  the  corresponding  E.M.F.  for 
zino  lead  cells)  and  the  ener^  put  in  was  measured  by 
Ur.  Llewellyn  Preece,  who  kuuUy  andertook  the  work,  and 

[■  am  letter  trm  Nr.  J«el  in  ear  eonsimdsoce  celuans  this  wssk.— . 


has  earned  for  it  the  thanks  of  the  Automobile  Club. 
Mr.  Preece  proposes  to  plot  curves  showing  the  watts  put  nt^ 
by  each  car  on  each  part  of  the  route,  sod  Uiese  results,  which 
involve  a  considerable  amOUl  Of  work,  iriil  donhllaaa  bs 
publisbed  bj  the  Olob  ia  dot  ooun. 

The  bid  nods  on  the  leoff-dlataaoe  trial  had  ao  aggmTsled 
the  difficulties  of  the  hills  mat  the  gradients  of  the  climbing 
trials  were  thought  comparatively  little  of.  The  Anstriao 
who  drove  tho  "  Toojours  Cont*nte  "  (No  "i  'n^il  l  ean  aoawed 
by  hia  mivhap  on  tfao  long  distance  run,  that  when  an 
unofficial  but  officious  friend  told  him  that  it  was  "  nothing  to 
what  he  would  have  to  do  on  the  hill  trials,"  he  promptly 
withdrew  the  car,  and  wan  much  mortified  when  he  saw  that 
tho  bill  trial  was  after  all  very  reasonable.  His  petition  to  ho 
re-entered  was  very  naturally  refused  by  tho  judgog,  who  could 
not  ciBtablish  a  precedent  by  which  cara  could  bo  withdrawn  from 
their  supervision  in  the  course  of  the  teats  and  then  re-entered 
on  tliesame  footing  as  competitors.wbo  had  not  such  opportonilj 
of  effecting  unrecorded  alterations.  As  a  matte;  of  iMati 
Mr.  Cozens  Hardy's  aerrioes  were  enlisted  to  act  as  an 
unofficial  but  indapasdaat  observer  on  the  third  day.  Several 
interesting  (eata  woo  perfnaied,  saioogst  othen>  tiist  of 
monng  the  8^  tens  mi  40  milaa  ao  bom  on  the  road  fur  oon< 
sidetable  distances :  the  mvis  sooto  ao  the  other  mn  ma 
followed,  and  only  departed  ftoD  baoaiaas  of  a  bonl  ^fitt 
whiahandadita  BaosesdfaMs  lampoacily  at  Dantoa  Qma, 
whsBos  it  hombly  mwMT  oa  too  ibUowiog  day  beUad  two 
horsee  to  the  neareist  electricity  supply. 

The  hill  trial  ran  was  of  '2\l  miles,  through  Orpitigton, 
Cadham,  Knockholt,  and  BlaclcBmith's  HiU,  with  an  addi* 
tional  steep  bit  through  Focta  Cray.  Cars  Nos.  1,  8,  11,  12, 
l.T,  completed,  as  wa.'i  expected,  the  first  circuit.  Tho  elec- 
trical world  has  long  known  that  any  hill  can  be  negotiated 
with  even  moderately  skilful  design  if  only  the  current  in 
available,  and  more  tkian  one  accumulator  expert  is  oonvinood 
that  aocumobiles  have  suffered  terribly  in  reputation  from  the 
ignorance  ol  their  users  in  diacbargiog  their  cells  too  fast  and 
too  low.  Tliisaamc  ignorance  or  exoessive  hopefuluesa  in  tlio 
designers  ia  accountable  for  the  absenoe  of  two-speed  gear  in 
almost  all  the  cars  at  tlw  trial.  It  is  true  that  abnormal 
power  can  be  got  from  a  aiotar  at  an  abnormally  low  oaed, 
but  this  is  not  a  aoflhieat  xoMon  iar  BMriflciog  the  UlaofMlli 
motors  and  oeUo  to  aom  tho  watobt  of  fho  extra  gior.  Tbass 
can  be  little  qaoalioD  that  mecpsataol  gear  blowing  *  sinll 
movement  of  Am  ear  to  oorreepond  to  the  foil  normal  speed  o( 
the  motor  woald  have  greatly  helped  most  of  the  competitor;. 
One  car,  Joel's,  actually  claims  this  aa  a  ^fcitii  feature. 

The  brakes,  which  naturally  came  into  promtDenco  on  the 
hill  trials,  showed  a  good  dual  of  f.iuUy  design.  The  band 
brake,  which  only  acts  for  rotAtion  in  one  direction,  is  often 
a  snare,  and  the  im]iortant  bell-ci  ank  arrangeiuent  by  which 
the  ends  of  the  banil  aro  fas^ned  e.ich  to  one  limb  of  the 
crank  in  such  a  manner  that  both  are  tightened  .siinultLi- 
neonsly,  has  not  yet  sunk  into  the  minds  of  some  dcaigncri. 
The  nece.'i.^ity  for  the  braking  effect  on  each  brake  wheel 
being  identical  has  also  failed  to  be  universally  recognised, 
and  in  a  dangerous  place  we  saw  a  oar,  of  which  one  wheel 
was  stopped  before  the  other,  swing  round  on  the  fixed  wheel 
as  pivot  till  it  was  completely  oat  of  control,  and  then  start  to 
skate  down  into  an  open  dram — from  which  it  was  only  saved 
by  removing  the  brakes,  and  applving  the  power  at  a  time  when 
farther  paoo  wsa  the  hwt  thing  uoee  on  board  wooldasttuaUr 
desire. 

Sana  of  Oo  aoBtsollsra  dindad  tbafe  Utta^iatoa  large 
nnmborcrf small  salts  in  pwalkl  fbc  lull  work;  Chia  device, 

useful  at  first,  is  most  pernicious  aftar  the  odls  have  had  a 
little  rough  usage.  The  voltage  of  some  of  the  eoUs  gets  lower 
than  others,  and  heavy  balancing  curronte  aro  taken  from  the 
good  cells  just  at  the  time  when  all  their  energy  is  required  on 
tho  road.  This  is  particularly  itup<jrtuut  when  a  c^ll  has  had 
to  be  cut  out.  eg  occurred  at  Cbislehurat  mure  than  once. 

Joel's  car  waa  hamperod  by  loHing  the  use  of  one  of  its 
motors  through  its  chiiin  riding  over  tho  pinion.  The  Kriej^cr 
car  missed  one  of  the  steepest  hilli)  by  IcsiD",'  its  way,  and  tiia 

"BtiU"  motor  (No.  18)  carried  four  pecgons  ronod  the 
SllmilaoiDtiNhoaif. 
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On  the  fourth  day  operations  were  oomroenced  by  oflicially 
mighJng  tbe  nmglj  tan  *t  iajnaon'*  (kpu  miUs.  Altbougb 
noit  of  Uw  mm  mtn  beidig  nn  by  fbair dM^taara.  owners,  or 
oa«r  nqpiBalble  persoai,  itWM  nonthanmiwrlnble  wbat 
iffmnnN  «m  dispUyed  €f  tUa  ftboolttt^jr  eudiiukl  quality. 
Moit  ooaq^lilan  inagiiiecl  iheii  «*n  to  ira%h  80  per  cent, 
and  eOpiraat.  laufuuittMjiirimfoindtoM.  Sonuwcro 
tempted  to  oast  a  doubt  upon  the  woighbridgo.  Oalookers 
oonld  not  bat  foel  critical  about  a  doaign  wfateh  was  meant  to 
bear  12cwt.  inaten  l  of  an  hcLuhI  IQcwt. 

No.  H,  tl)o  IolI  carriiigo,  bad  considerable  ill  lirck,  having 
four  coriM'cutivH  tyre  bursts  or  puncturcB,  wLicli  prac- 
tically liiuitcJ  ha  rtui  to  the  distance  of  the  \n  iL-liliridgc 
station  and  liivcn.  The  afciiUiil  to  i  ae  of  its  chiini  nn  the 
prSTions  day  haJ  rtduccil  it  to  urn  one-hor.««'  mc/.rir  in;.'.''a''i  of 
two,SOtlitU  its  (^eriTtJiii'  ott'Dur  was  rcluctaiitl\  'iriv^  n  to  return 
home  with  the  falling  ligiit  without  having  luore  ihsku  a 
fraction  of  his  acoumulator  charge. 

The  road  lecorda  of  these  runs  wen  pabliihcd  in  laat  week's 
Xteetrieimt, 


TUfi  MANUFACTURE  OF  CALCIUM  CARBIDE. 

BY  JOm  B.  C  KU8IIAW,  F.I.C. 

L— COHPABATIVE  FUBNACE  EmCIENGIBS. 

I.  IiitrodacttoiL^lD  the  issue  of  Thf  EUetriciaH  for  the  27tb 
of  September  last  will  b«  found  an  abstract  of  a  Paper  read 
by  U.  Keller  before  the  Paris  Congress  of  electro  chemists  aiid 
electro-metiillurgiets.  This  Paper  deaU  with  tlio  subject  of 
eloctrio  fumaoes,  sinil  iU'tails  wt-ro  ijiven  reliitnijj  :.i  the 
efliciency  and  outpui  ui'  fiomo  of  Ihi!  lau  l  forms  of  i  a;bide 
furnace.  In  the  editorial  notfs  upon  tlii^  I'apci .  appi  ariiig  in 
the  same  issno,  the  dia«repan':y  iioiwctti  lU"  tlx Dr-  ti^-;i! 
yield  of  carbitk  prr  kilowatt  diy,  as  cfilcilaicd  by  diiiurunt 
authorities,  was  poinlcil  cm!,  and  it  was  :-hown  liiLit,  Inking 
M.  KLdler'a  b<?-l  li;;uros  iC'^ku's.  carbido  per  k;low;»tt  da_\  i, 
the  furniu;n  e/licioucy  act'ording  to  soiuf  tstinmli'-i  win  ouJy 
62  por  ccDl.  of  that  thc-orotioiilly  po-^ible. 

In  view  of  tha  important  posiliou  wLiub  the  carbide 
industry  has  now  attained  in  Europe  and  America,  it  is  of 
interest  to  examine  the  Ttriow  figures  relating  to  the  theo- 
retical and  actual  yield  fit  Mrbide  fomacos  more  closely. 
Competition  has  now  booOiM  very  keen  in  this  new  electro- 
motailnrgioal  indostiy,  koi  the  break  in  price  of  the  product 
vlxich  has  already  commenced  aod  is  likely  to  oootinae,  wiU 
opante  to  crush  out  all  the  badJy-BUUMged  and  ineffidiat 
Tiia  float  o(  elactcioal  energT  it  tbaohief^tor  ia 
t  tfaa  float  of  oarbUo  pradnnioii,  aai  to  oWatB  tt» 
aiigk  alaotrieal  effl«i«Bor  is  (he  fitnaee  will  thoM- 


tan  ht'm  utu  fud  nm  of  fba  Motinnel  opentiao  of  the 

uajority  of  carbide  works. 

In  the  middle  seotions  of  this  article  the  writer  has  thor«fure 

brought  tognther  all  tbo  av;iilabln  itiforiiia'.ioii  r(  latinc;  to  the 
fetliciency  aud  yidd  of  carbide  furiiacoj,  an  1  in  tLu  cjucludiug 
section  he  has  formulatf  l  iLu  chitd  b'-isonn  vtiiL-l)  may  be 
derived  from  a  study  of  tlio^o  ligurca.  No  doubt  each  carbide 
insmifacl-jrcr  wiU  decide  that  the  .-tpfcial  ciri-nnist.inccs  which 
govern  the  operation  of  his  own  work^,  render  au  increiiMid 
output  of  carbide  [ler  kilowatt  dny  nnuisi^iblp.  I",  will  stimu- 
late a  desicu  to  improve,  howevf  r,  if  he  can  be  convince  l  that 
vastly  superior  results  are  btin-  af-Aun.  .!  in  oiher  works 
opemtinpr  nntlor  somewhat  simihir  l  onditioas  ;  and  as  already 
iiointed  out,  failure  Vj  atlam  the  iu,i\inium  output  per  kilo- 
watt day  may  lead  to  the  tinanciai  failure  of  his  factory.  In 
the  early  days  of  a  new  industry,  inefficient  working  of  the 
process  may  be  expected  and  tolerated,  but  wheo  eompetition 
bas  had  time  to  make  itself  felt,  in^tflicienoyla  0  varyahmt 
aod  certain  road  to  the  Dankmptcy  Court. 

II.  Calculations   of  the   Theoretical   Yield  of  Carbide 

FuViKires.  -1.  I'ictet  CAli;ula:._3  frou;  thermil  d.i'.i  that  ihi- 
npijnd;ture  of  eleetriual  i-nt-rgy  thoiiiii  be  i'iju;il  to  -.-C-G 
ealone--)  pi  r  kdoi^rainme  carl'ide— L   '  ,  b-^'Hi,  p.  i!s. 

'2.  biebor  ealouLtUiii  from  simiUr  data  that  the  electrical 
horse  power  day  should  yieli  9'86kga.  aazUda.'— CTA^ailltar 
/idtmij,  Vol.  22,  p.  808, 


:).  Wolf!  gives  7kgs.  carbide  |)er  olectrical  horse  power  day 
as  theoretical  yield. — Xnit.  /.  Angrr.  i  htmtf.,         p.  919. 

-1.  Ilaber  calculates  from  thermal  data  that  1,480  hone- 
power  hours yield  1  loo  carbide — ''£lektni«haiiiua,"Cliw4er  X. 

G.  Gin.  from  aiaiilar  data,  oalenlataa  tliat  •,887  ItlfowBtt- 
liours  dKnld  yield  1  toneatUda.— A'clnrtraifr  t-'trdrtqur,  tfaf  9, 
1890. 

6.  Allen  calculates,  from  Uiermsl  data,  that  1,117  B.T. 

units  are  r«<iuircd  to  produce  1  ton  carbide.  _  ^V/  fWrnf 
JUrieir,  -lanuary  5,  I'.KX). 

7.  Ilrcdel  calculates  that  2,1 17  calories  are  required  to  yield 
1kg.  carbide. — Atif  ii<  <'n  (•ntH'/lii  JihuhhI,  18!I5,  p.  201. 

8.  Li'wee  calculates  that  2,813  calories  are  required  per 
kilogram — 80  jx-r  cent,  cvrbiilr.  -"  .\c(  '.ylrn'  ,  '  lium,  (,. 

!).  Addicks  calculates  that  the  tlieorctical  yioUl  of  carbide  U 
ii;^2lbs.  per  aleotiiaai  horaa-powar  day — Mu»nA  /whwtry, 
Vol.  VI. 

Taking  then  nine  e  cm  ites  and  reducing  them  tooomptra- 
blo  form,  wo  obtain  iba  tti^'ures  ^iven  in  Table  I. 

Table  I. — liil'-imH  Jl  -uin  »/iior.aV<j//>/  neccunrif  u»  i>ioduft 
■'><■'  i>t  r  cenL  '  aibuJt. 


Agifawity. 


.Si«>*r  . 

Ured..'l  . 
Wulff.... 

rii^Mi  .. 

'im   

Xxvtm 

Allen 


ItttarMiw  If  1)1. 


y 
7 
5 
1 
4 
S 
n 

6 


KUawatt  boun, 

1,S23 
1.341 
1.960 

a  045 

?.'jVO 
3,00'J 
5.290 
3. 2' IS 


Tbo3o  results  show  such  wido  variations  that  it  i.<i  evidi*nt 
thby  are  based  in  eome  ea.'.-c.-!  a|.;in  iiu-orr-  cl  d.i;.i.  Lewes  has 
pointed  ont  in  his  recontly  pui;li^bud  work  upon  acetyli  ue  * 
that  the  boiirces  of  error  in  Huch  calculations  are  iiumerou.<. 
In  ilie  uuijorily  uf  iostanocs,  no  allowanoe  hatt  buju  madtj  for 
the  waste  of  materials  in  the  furnace.  In  the  case  of  the 
lovcst  estimate  given  bI)Ovo  (that  of  Sieber)  the  low  total  of 
1,623  kilowatt  hours  is  arrived  at  by  neglecting  to  allow  for 
the  beat  re<iuircd  to  raise  the  raw  materials  to  the  U^mperaton 
at  which  the  reaction  takes  place  that  is,  by  negketiof 
between  JiO  per  cent,  and  CO  per  cent,  of  the  heat-energy 
required. 

Tha  apeoific  heats  of  the  material!  used,  however,  undergo 
flbtaga  during  the  reaction,  and  tt  ia  almoat  hnpoasible  to  fix 
upon  fliay  valw  that  ahall  raptaiant  iho  UMaa  apeoific  haat 
far  Hm  two  flxtramaa  of  tampaalwa— namaly,  IS'G  and 
SfOOCrC.  Webartbaa  shows  that  the  apaafie  heat  of  wood 
onanool  Inareaiaaa  with  the  tampontua,  and  hh  cspcrimeDta 
yielded  tha  folluwiug  values  fbc  temperatures  up  tu  SNWC: — 
Tewptrotiuv.  MMcibc  kwt, 

o««a   ftuo 

u»>c    o«u 

aoo"C.    o-ao 

«00«C.    0440 

90t-C   0-460 

Whether  this  increase  of  spcciiie  heat  continues  at  tempera- 
tures above  1,000 C  it  ia  impoaaibia  to  say.  Tha  iimrnaafi  in 
the  specific  heat  oC  oaleinm  wdd«k  tho  Other  taw  material  of 
carbide  manttfiMtoM,  has,  ao  far  aa  tha  witter  is  ftware,  aercr 

bBenexperimantallydfltarmiiMd;  Midtha  vatm<HMwldobk 
nsed  ill  'aM»t  ol  tbaoa  tbarmal  oalovlatiaaa  may  Iw  widely 

difTerent  from  tha  eonwrt  figare. 

Tho  thermal  nature  of  the  reaction  which  occurs  when  the 
calcium  and  carbon  unite  at  a  temperature  in  the  neighbour- 

iji'ir]  of  C.  to  f  irm  ciili'iiun  rirlndo  i-}  also  so'oiewiiat 

problematical,  end  alLhougU  Lewu-.  ku-i  sUlcd  that  it  m 
endotliermic  and  absorbs  0-G5  ctl-  por  gramme  molecule  of 
carbide  produced,  this  Hgur«  mast  bo  accept'  i  wi'.b  some 
reserve. 

On  these  and  other  grouadj,  the  writer  considers  that  all 
thermal  flalonhtiona  made  to  aaoathrin  tha  Ifaiofatioal  yield  of 

•  "  Acety'eui-,"  Coa.tdl.lo     Co.,  1900. 

t  "  <Jruu'lUx«u  <lei'  ClicuiiC.   Mtiuleii-jcf  (iSM},  ^  tfl7. 

;  "  Aniykur,"  CoD»taU«  A  Co.,  p.  ML, 
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carbide  fomRces  are  at  present  of  little  value.  The  very  great 
diffioulty  ftttftndmg  observations  of  the  pbvmcal  constonU  of 
•olids  and  gases  at  high  temperatiircs,  auo  ohecks  experi- 
msntal  work  in  (his  diroction,  and  th«  oonstante  for  calcula- 
tion of  the  theoretical  yield  in  carbide  manufacturo  will  not 
h9  avaUahie  until  maeh  greater  time  and  energy  have  been 
(iMOtad  to  this  field  of  reaearob. 

Tha  writer  will  thenCm  tigm  tha  Utantore  of 

«ail)ide  prodaction  a  mm  tlMmul  Otoalation  iNmd  on  in- 
<onwt  or  problnaatloal  dtfei,  tad  will  Mittait  Uauwlf  with 
giving  tiM  aaldta  iif  fNwoC  most  wliabto  of  the  «d|iting 
miimrikmK,  BHM^*  lltti  iMkie  by  M.  Gin,  and  published 
In  tin  teM  of  L'  EeMrufff  SUetrujue,  May  6,  1899. 

The  temperature  of  the  reaction  is  taken  as  3,800'  C.,  and 
the  following  formulic  are  used  for  calouIaUng  the  speoifio 
htnts  of  the  carbon  and  lime  at  3,800^  C.  :— 

C.  (atomic  beat)  4-26-f  O-00072t. 

CaO.  (gramme  moleonle)  11-1 -i- 0-001 

Using  tb«M  data,  tho  loUowing  igaxu  an  obtainodlor  the 
fiodaeaon  «r  fba  gnun  niola«d»  of  oddnn  oaf Wb. 

Hntt  Dwtmur;  to  niae  66grmt.  Ume  U>  9,30irO...   43,060  cti. 

Umt  Decenary  to  raite  Sbxruia.  oH-boa  to  S,900*C.    53,040  „ 

Hmt  1HCMMU7  to  «plit  up56cyni».  Ume  Into  oleinm  «ndo»ygeo  145,000  „ 

T.iUl   94S!,OCI0  ., 

X<la— Hmtproducetl  l,_v  fiirmntlun  of  gK^oia.  cai  1..  la-ju  oil.tn    26,100  .. 
UeU  produced  bfformktioaoi  64grmi.o«Xoium  cairbidv     d,iXX}  „ 

WtttHti«qidM.»...».»..>...^.  212,000  „ 

212,000  ca1.  =  245-5  watt  hooxt  alMtriad  iMi87-8,887kir. 

iionrs  per  ton  of  carbide. 

{To  1$ 


STER   EXTRA  HIGH- 
BSODLAIIOHB. 


GoDsiderable  attention  liaa  hem  diroclcd  of  late  to  the 
employment,  for  large  schemes  in  this  country,  of  hiph- 
pressure  ourrent.  coming  under  the  catefjory  of  "  extra  high- 
pressure  "  (over  :t,000  voIih)  in  the  Board  of  Triitle  rer^niatiODB. 
Thia  JeparttiKnt  only  permits  "extra  hich-presaura  "  to  be 
employed  under  certain  conditions  which  it  prusoi'ibeo  foreacb 
special  caao.    Tbi.s  is  laid  down  in  Rule  8  as  follows  : — 

Aa  anra  ki^-{>r«nnir«  tuppiy  ahall  not  be  gi»*n  ^Tivj-.t  to  tliftrlbutiRp; 
■■MiaBflerellMr fieiuiNi  ia  the  «ole  uecupittioa  of  ths  uuJerukern,  mi  l 
wttik  the  wriUm  onnMit  ol  tlie  Board  of  Trade,  aiui  iuhjoci  tu  ■•uch 
ngubtlotu  and  conditiona  as  the  hmnJ  mav  preacribe. 

As  many  of  our  readers  will  be  interested  to  know  the 
nature  of  these  extra  rogulationii  and  conditiona,  wo  publitih 
below  those  which  have  heen  issued  in  connection  with  the 
new  extension  .Rchemo  of  the  Manchester  Corporation  edec- 
tricity  .supply,  which  will  probably  bo  one  of  the  next  eslrahigh- 
prc-  3ure  scb*  toes  to  cone  into  operation.  The  following  is 
the  Oilicial  deeoription  of  the  sysum  to  lje  adopted  under  the 
Manchester  Electric  Lighting  Urders.  181  lO  and  1896,  the 
Levesshnlmo  Electric  Lighting  Older,  1687,  the  Moaa  Bids 
Electric  Lighting  Order,  1807,  and  tho  WiUdngtoil  Saaclrle 
Lighting  Order,  1897:— 

An  extra  hi|;h  preanure  luppl;  to  dutributitig  iitattoiu  froa  which  a 
low-prewure  ilireot  c<jeitiou<iu«  curwnt  n'jjit'Sy  f  >n»!Jint  pfewur*  will  i  t; 
given  to  luunuuirri  !<y  meana  of  lUi'.rii/uiliiK-  inim-,  .-:,|l»l«liu^;  .)f  thrfc 
aeparate  ooDiluctun  diffmog  from  eacb  uUier  lo  clecti-kal  pi^teut 
tit  tiieae  cuuilucton  licing  luaintaiDeil  hj  auitable  mMlM  at  or  near  the 
IMtoDlia]  of  the  citrth,  OD«  beinft  mwilire  tn  the  earth  udoBe  negative, 
th*  rtefw  -4  f.  iti-r.iial  '•ctni-  fl!fi.-fr!Iy  nhnvn  200  vrlt*  <neh. 

Tlif!  iliilril  ijtnii;  niiiioa  Ije  in  j.art  hart  I'ontUu'Mra,  tapported  on 
iuMilatura  10  a  Mncrete  wjiuluit,  and  io  part  aeparatelr  iiMulatoil  -Mfv 
lnUiaaiMiidtnlfaaghfllMDptalid  with  bituueiu 

The  qrHMn  «f  tCMMOtMea  to  the  diitributing  ■tationa  Uuia  Vue 
getiemtiag  atation  wflt  he  aa  estia  fai^-preacure  thrcc-pbaae  altematiDR 
current  aiipply  at  eoaalMrt  pimuie^  each  main  <!oaai«tin«  of  three  aepanta 
omductora,  diOeriug  from  one  another  Eti  •^tivtri Hi  ["I'.etitial  by  6,500 
Tolla.  The  prenaun:  of  troi-iuinu  u  will  l,p  |,,vterf  ,l  n  -.he  lUatributing 
elationa  bj  meatiii  of  static  traDafanoenij  which  will  gise  out  threc  phaiw 
•ilHailili^  eiimat  to  thna  eeailiiaHiii  iiMaiaf  Imu  uiie  another  in  dec- 
Inoal  poteatial  by  about  9fi0  ««lta  wbao  asid  for  eupplying  the  lighUng 
and  «rcn»r«l  power  netwiirk,  and  bjr  about  325  volta  when  uaed  for 
su]  .  ',!ie  traction  ay«tem.  Tbia  current  will  be  eupoliod  to  roUtoiT 
<.aurert«n,  which  will  tnuaform  ii  into  low-pMmn    '  " 


at  A  [iriaiHUrr  of  lil-iut  '100  volt*  fnr  ipiipplv  U)  tUr 


aiirn  rfifltributit; 


ueiworli  for  lighting  and  general  power,  bik)  at  a  proMuro  ui  about  6O0  volta 
f  or  aapp^  t»  the  MctitB  aatlNrt. 
The  «rtn  high-pmaBn  niiw  wiU  be  entirely  oootiined  wttUn  a  ttrans 

metal  rMi!t|r,  cffiTicntly  connected  with  tarlh,  elfi'trically  contiaWNie 
tbrou^houl  L  CH'-b  main  will  compriM  three  o:'Diluct':>m  Duitablj  inauMld^ 
twiat«it  together,  aud  oompletely  aurruouded  wiUt  Trtuidad  bituoMD.  The 
armouring  and  the  truughing  will  be  permanently  cooneeted  to  earth,  aad 
the  midtUe  {Mint  of  both  three-phMe  windlo^  on  each  atalis  tmuforiMr 
wUl  alio  be  enuMeM  to  «tt(b. 
The  dbtiibatliMC  slBlSaH  win  to  MriltMa 


The  extra  ngnlaUoBa  and  eoaditioat  at*  - — 

I.  The  extra  high  preaaure  ahall  not  exceed  a  preaaure  of  6,600  volta  by 
more  than  10  par  oen'.  under  any  conditiona  of  working,  and  the  aupply 
4t  that  pi— BIS  ahail  oot  he  gtvea  aaospt  thromh  the  tiiuk  i  ' 
i>  t..  aay,  iha  naaliN  laid  hetweea  agwiisHag 

atatiou. 

&  jUlwttmlnakMiMMltoWatei 
8.  E»eh  tnwk  may  ho  need  tor  the  traiwinlielmn  of  tltelHoal  power  not 

exce«ling  l,OO0kw.,  provided  that  efficient  roaane  are  adopted  to  prevent 
thii  limit  being  at  any  time  exceeded,  and  that  at  all  timca  when  the  load 
ia  •ufScicntlj'  rednood  tho  aiaia  ii  |itoMot«d  at  the  gMianktiag  ■tatioa  hf 
DMane  of  aolMli  ■!  to  aak  at  a  aanBh  nm  lawMiiltiM  to  aa  output 

of  SOOkw. 

4.  The  trunk  ouuju  throughout  auch  portiona  of  their  length  aa  are  laid 
outaide  the  generating  and  dutributiug  ttationa  of  the  uodertakera  ahall  be 
formed  of  thr**  t<indai!l«>n",  ii»pur»t«ty  luBul«".(>.i,  unci  twijiloil  loi;eUitr  to 
form  ooe  c&blo,  wlm-Ji  will  t.c  further  prilri  lol  '(■y  limi^liriK.  iitid  \>y  an 
armour  of  atee)  wire.  Tbia  cable  wiU  be  laid  in  a  eiwl-iivD  truugli  with  a 
wrciu|ht.fami  eofor,  and  the  toeagb  will  Ikaa  to  ilM  nf  ealMlr  with 
Trinidad  N^itweii- 

Thewhokwm  ttea  to  MdrivMtabfw  of  UtaaMa to iMStm tto 
wmught  inm.  Tto  tiMgh  wSl  to  mffurtiii.  and  jauUuiii  bf  i 
where  ncceeaaiy. 

The  armoariog  ol  tto  eahla  wfli  to  shstHnlly  nDmumtiiil  to  mA 
of  the  troogh. 

&  Tto  oatn  high  preaaure  will  be  tranaformed  to  a  ffMHW  iial  aineil 
lag  300  volte  for  lighting  and  geoeral  power,  or  SSO  WM  far  tneUon,  h^ 

mennn  atatiooary  threc-phaae  tnutaformera  in  each  diatHlmtlnfr  «t»ti  >ii ; 
au'l  \]  V  middle  <n*  twutr^  point  of  both  winding*  [>n  each  trmnHlnrtuLT  iti 
the  coMi  of  thuoe  uaed  for  tran>f'r>rmiag  current  for  lightinK  lUUi  geuerul 
power  purpuaee,  and  of  the  hi^b  [irr-^ture  vrindine  in  th<;  cue  of  current 
uaed  for  traction  porpoaeii,  will  be  connected  wiw  r:)rt!<,  nucb  earth  vim> 
BMIioB  baia||  aMOS  1^  a  ooaoection  to  the  caat-irou  tisnigh  containing 
tto  etita  bigh-pNamra  tniak  nuuns  entering  the  daatributing  atatioa 
liy  niran*  of  n  ooBtlMlar  aweMlag  a  aonfaoaicol  otnagth  ano  i 
a  p.-u>Mi^c  to  cieotiNat  dtoiMHiia  oqail  to  ttotof  astoand  o(  1ft  Kok 

(X>pp«r  \firtui, 

6.  The  efficiency  of  all  earth  conaevtiona  wade  at  deacribed  in  tlw 
prer-^etliug  regulallim  ahall  be  teatcd  at  leaat  once  in  every  week,  and  a 
record  ahall  lie  kept  of  the  reaulta  of  auch  tr-jiL*. 

7.  All  conducton  and  apparatua  within  xhr  di'tiil  uting  atatloaa  wiU 
be  ao  ooni*tr«s-*f*f!.  prnrr.,--ff.l,  ^nrl  i.!ft.;o:1  n.?  t-:  wmA  tlin^rr  fire  ur  of 
electrical  «li ;  tin-  h^i;i  lien  oi  thfl  »»itcl]  j;(?»r  will  hn  f.inniMl  nf  im'tal 
efflcleiitly  connaRteil  with  earth  and  covered  with  ioculatiitg  material, 

8.  The  metadlic  portioGi,ollMr  thaa  tto  eoadaetore  of  every  tramformer 
uaed  in  connection  tadth  tto  eatM  li^Kh>|ii«Mm  aupply  and  the  cacing 
thprnif,  ,h^lj  be  effl"i»ntlf  oonneded  with  earth. 

9.  All  t4-«t  »n  i  jiyiut  buMa  uaed  in  conoeelku  v>ith  the  cxtrn  hish- 
preaeure  trunk  mama  ahall  be  farmed  of  atnmg  iiietai,  wbkh  ahall  be  in 
good  electrical  connection  with  the  anunaring  of  Uie  maioa  on  each  aide, 
and  every  Huch  teat  Ivjx  ahall  be  placeil  in  euch  a  puaitlou  that  peraous 
-aiinut  be  brought  Into  accidental  contact  with  it. 

10.  Each  diatritiuttng  atation  ehall  be  uodcr  tto  toie  charge  of  the 
uixit^riui.rr-.  !  a  r"'"[""'ly  qualiBod  slootriotoi  eoiDltMd  IvtMatahea 
u-  III  c  i.nHiiLni  .>-.t'  n.iauc«  at  e»cb  auch  atBlka  to sad eoBlrtl  Ito 
ejitra  high  preaaure  nipplj  of  aaetsy. 

II.  Bach  dtoritotiag  stattoa  itoU  to  la  diMh  tstopiiiUs  or  Ula- 
phonie  ooanMlioa  with  avory  meiatiag  otottoi  feom  wincli  it  it  wppKad. 

12.  The  onoen  of  the  Buard  of  Tnule  ahall  at  all  timea  have  the  righi 
of  entry  into  any  of  tlte  generating  or  diatrnmtlnf  itationa  of  the  under, 
t.iirrs.  aii'l  H'fT  «b»ll  In?  i^K-rmittC'l  tn  m»ke  any  examitution  ort«»t»tnf 

ui:41j;m,  ilvuiitijiw,  tTAJl * f nrtll'^rx,  ikTiii  i>[hrr  afij:*ratu-^  lii  uio  iu  »U' li 
KtiiltKUi  aa  may  apijcar  to  tbom  neoeeaary,  and  the  undertakers  abali  aitord 
all  duo  tMiilitieo  for  soy  aagh  osaiDioatian  aad  tiMa. 

13.  The  underlakora  ahall  bring  to  tto  notioo  of  the  Baar<t  of  tndo  amy 
failure  or  -tl^nnrTn;^)  action  in  any  jiart  of  their  "'uppiy  ^^ibem,  or  any 
accidental  nijiiry  d.  persona  or  properly  caused  thei*i  y. 

14.  Nothing  hereiD  ahaU  «xc(u|>t  the  undortakar*  fi-om  the  proviMMM  of 
the  general  rrgolaiiaaa, «!«  In  ss  Ihr    tto  MBM  an  aMdHsAhy  ~ 
tegulationa.   


Electricity  and  Water  Mains. — A  recent  ni.u.l*-i  of  the 
ZV-, iLffi  Jifvirir,  of  ^ew  York,  reporls  tho  occurrence  of  a 
rather  novel  accident  to  a  water  main  at  St.  Piiul,  Miiintwota, 
On  di{,'||,'iug  down  to  inve.'itigate  n  leaif  the  workmen 
discovered  that  an  earth  lead  from  the  local  tram  servic*?  Imd 
been  wrapped  round  tlie  main.  The  itnk  was  found  lo  be 
dir(4:t1y  due  to  a  part  of  the  pipe  near  a  brass  shut-off  cock 
having  been  melted  to  such  an  ettant  that  a  TCtj  wniitaable 
stream  of  water  was  oseaping* 
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nLEORAPHB  AND  T£L£FUOH£S  kl  IU£  PARIS 

naiBifioH.* 

BY  J.  OA  TIT. 

The  4ttcc«nfal  anircml  exhibitions  that  lu .  >>  VnH^n  held  in  Paris 
since  the  rear  187h  may  not  inappropriat.  1  y  \;-  i,  ^ur  i  Ml  a»  Kiil«- 
atoncs  «1<>«^  the  road  of  prt^jrppts  in  ti  liv'rii]iiiie  nnd  telephonic 
indu*trii  -,  i"T  Ml;  li  :n  its  linif  ha4  mA  ■  u'.y  alfordeil  unrivalled 
opportanitie*  for  the  stniiy  o(  new  uoik,  but  collectivelv  they  olf«r 
eoDcIuaive  evidence  of  the  value  of  the  various  discoveries  or  fr«:^h 
depatturai  that  have  biwa  made  frum  time  to  time  in  variuiu  tieldfi 

tamOm  aaA  voHun  nay  umAiUj  tw  laid  to  bout  hf  t£aw 

engB(^  in  similar  efforts  at  the  pre»est  monient.  Tlius,  fur  example, 
gluictng  back  at  the  reports*  of  the  i'aris  Exhibition  uf  l>T8,  thtrv 
will  be  found  in  the  list  of  telegraphic  exhibits  the  Hugliea  tyi<v- 
printing,  the  Baudot  Mnltiple,  the  Doplex,  the  yiiailriiplcx,  the 
nlieatstoue,  and  other  synteniit  %rhirh  \m\f  a>-hi«'ver|  fwntmnpTit 
success,  as  u  forcibly  illnstraLi-i  ly  the  Statt  ti  l,'v;i;i].;.h  i'ili.liiL<  ,1 
working  apparatus  m  the  lUuO  cxiiiLiUou,  la  whicb  ihev  mii  itpjiew 
tit  instruuients  in  daily  use.  On  the  other  hand,  many  apparently 
{tronuaiuj  inventiuits  which  were  pruminenl  in  llw  ISTSand  in  tuc' 
imiwiiii  ohibitiina  ixf*  aither  diopptd  out  sf  liAt  altogtUiar  «r  an 
14^01  in  tha  eoona  of  der^pouat— «o  br,  at  all  amniiii,  aa  aetnal 
fatHbeti  twe  is  conoeme*]. 

Ciua  88  in  the  catalogue  infiludea  t«lt)^pl)».  telephonos,  and 
phonographs,  an  I  I  pr  fwi5<»  t<)  deal  with  tlie  »ub-divi<i<>ns  in  this 
order.  Furthi  r,  I  miiy  a  l  i  that  in  the  brief  review  of  the  exhibits 
in  this  fltMlliuU  i  h.ive  iitnl.rtaken  I  propjAC  to  dwell  only  on  ihnse 
vhirh  -how  considerul  le  nii\eltT,  or  which  illustrate  ih,'  jim^r./^i 
iimdr  (luring  the  lafl  decade,  rather  than  to  attempt  au  extiaoslive 
deitcnption  of  the  claai  aa  a  whole.  Under  the  bead  of  telegnipbii 
there  are  three  dixtinet  ayitams  of  telegraphy  which  deserve  «j)ecial 
niantion,  each  rxhibitinK  considerable  nicnt  from  tba  aeiaatifie  poilit 
ti  viaw,  allhoiiKh  ponsibly  they  may  be  unequal  ffom  tlia  pnatiatl 
•laad|>oiut.  They  are  ile<sig;iicd  either  with  a  vivw  of  incnaaiBg  Oit 
anount  of  traffic  which  can  b«  carried  by  a  telc{;raph  citeoit,  or  of 
almlUhing  tlu-  t«;tnf>  rijitiiiii  it  the  receiving  instruments  necessary 
with  Moiv,'  nuthmlB  ;  l  i  t  thiyare  based  on  very  diiferent  principles. 

Smiii list's  .Uui'(ij-i/-,r.— Thi-  Itowland's  Telegraphic  Company  of 
fi«ltiiiii>rt',  Mitry!aii<j,  i-vhibilol  an  apporatni  of  the  multiplex  tj'pe 
of  «vrKi)i^;  wliirli  will  .Kiiiiit  nf  ei;;}tt  mfwgtjr?*  being  sent  simnl- 
taumiisly,  fiiur  in  <M.:h  fl:i-i<:ii.ni.  TiiL-  ni'jvirit,;:-  wa-  at  work  in  the 
exliibiUuit,  mhl  Vis  ware  told  Ilut  MtiaXocLury  results  had  been 
obtained  over  a  distance  of  600  miles  of  actual  line  iu  America. 
This  is  so  far  in  excess  of  the  mileage  over  which  we  have  been  able 
to  woik  in  thia  country  with  Delany's  multiplex,  that  a  brief 
enplBiiation  of  the  principle  of  multiplex  working  geueraUy  may 
fitfy  precede  a  i!c4i:rip!i'sn  of  the  new  invention. 

MultipU-x  ii:'.>.'L;tii}<IiY  is  baaed  on  the  ttct  that  the  carrying  oma- 
cily  of  an  overio-.k  !  i<'l<>;ri'.p}i  circuit  is  far  in  excess  of  t)ie  spe^at 
which  a  tele^r*{ihi>L  i  nn  ttiAnipulatc  his  key.  For  example,  a  wire 
which,  workeid  by  automati'-  Wb«3t«tetie,  could  dispose  of  300  words 
|>er  minute,  if  worked  by  hiiidcjin  unly  c.irry  on  an  average  .10  words 
per  minuta  The  inventors  uf  iKl-  I>i:luiiy  syrtfnri  of  Mrinv  rrmltiplM 
liave  therefore  designed  a  methc!  nl  iin n-jiiiii^'  tlic  cariyitig  caiuiLitv 
of  a  wire  while  retainins  the  ordinary  method  ot  kev  maiupiiIaUuii, 
which,  ia  Umi  «•  lha  folloiriM  guMnL  pcineiplaa  Two  commu- 
taton,  aaehdlvidai!  faito  a  oooaiaeTatla  mtmbar  oraefMiaie  acgmenta, 
are  fiCt«>;l  at  opposite  ends  of  a  circuit.  Groups  uf  tbesa  a^gBMOta 
are  coanected  lu  proper  aeanenoe  to  the  number  of  inatrumaMata  ba 
•workcj  «iiiiului:ici>usly,  while  between  each  group  certain  sei^nienta 
aro  rr-'M-rvL-il  t.jr  t)iu  maintenance  of  synchronwm.  The  brushes  to 
wikich  till!  liiK'  i-i  co:v':i>ct*il  ar^  eained  to  rcvolvi^  sm<r!;ronon:>lv 
by  •nitab:<' ami  ai' thL-y  *wffp  ovi  r  the  f.:i;riiei)t--<  tlmy  rnin- 
plete  the  teltgtiipiiic  ciitnit  fnr  ii  vi-ry  brief  interval  ihrcm^h  three, 
lour,  or   ail  corresjyonding  of  Instruments  maiini!  I  hy 

separate  Qpcratora — first,  No.  1  instroiDent  ol  one  terminal 
atatim  Ulag  eounettad  t»  So,  I  aatiMMiit  of  tha  aChart  mat, 
K4k  i  to*  Va  %  and  ao  on.  Thim  aaataialw  aomiaetiMu 
follow  ona  aoothar  so  rapidl  v  that,  dlhoagh  tha  initial  enrrcnt 
iiaciBMtyto  ligiial  a  dot  or  a  dash  ia  tte  llona  qratam  iVoin  No.  i 
instmment  at  one  ^rid  to  No.  1  inatrnmenl  at  the  other  may  be 
intarrupted  four  >^r  tivc  nr  six  times,  these  interruptions  are  of  such 
brief  duration  that  il.L  V  J'j  not  afr#<!t  thp  Cifjtitinnity  "f  the  *ii(«al 
received,  auy  ti  inli'Dfy  in  liiat  dirtiction  btin^'  1  O'liUcrlialaiujiMl  hy 
suitable  methods.  Iu  this  manner,  with  the  i'oal  Uttife  Drlaiiy 
*y*t«m,  !>ix  mefMigts  may  be  simultaneously  in  course  of  tnitiyiiiisrimi 
ov«r  the  SMue  wire  without  the  signals  interferuui  with  each  other, 
n  Img  aa  tha  qpaahraniam  al  lha  larclTiaf  hmiliaa  ia  maintained. 
TUa  King {iraiiiiaed, if  thedaetrie  auNU  taavanad  tlie  line  from 
end  to  end  without  ictaidatioii,  there  would  be  no  limit  to  the 
distance  over  which  tUa  netliod  of  signalling  would  be  available. 
Unforiunst4-ly,  however,  the  curicnt  i*  retaraol  l-ciws'en  the  for- 

*  raper  raad  last  nigbl  m  the  lortitutioD  of  Klectiical  t-'njintisrs. 


wnrli:i(,'  an  1  rort-iviri,'  Biiiti lhi»  retardntiou  Win^;  Urt'-lv  ' 
ihu  i  ll-  irnftai  c  ipdcity  'I  the  line,  in  combiiutinu  willi  iu>  rcaisi- 
ance,  utri  altlh  ui.:)!  in  ]<r«ctiee  i>iiit«bl<^  arrangements  provide  for  a 
ctitain  auiuunt  ul  rUu  ktiou  uf  the  line  current, still  in  practice  « 
P'int  is  soon  resch«<l  b^nd  which  aot)afMtoc7  worltiiia  of  th« 
exiiting  multiplex  *y»t«fli  hoaomai  pnctioalljr  impaanUa^  th« 
current,  tw  fhim  Ma  1  imtmeHt  at  onc  end,  Buiring  at  tha  Athar 
end  after  tha  lioa  haa  left  N&  I  iutntmant  and  hatit  eoniMetad  to 
No.  a. 

A  modi6cation  of  the  above  system,  desi^^ed  by  Mr.  Pollocli,  of 
ihn  General  Po%t  Otfice,  is  intended  to  obviate  tt>  snt  !<-  extt-nt  tlua 
ililli j  iliv.  By  an  impruvvmrnt  in  the  roctl  i  !  yu' lir-  rn^mg 
which  aiiolishna  hunting,  and  by  dividing  the  ctAMnnlahpr*  into  two 
ooac«ntri<  s.  ;!.^.  i.at  lor  trsnMnitting  and  the  other  for  receiving, 
and  niountmg  ibem  so  that  one  ccries  may  be  rev<.>lv«4  relatively  to 
the  otiier  hf  a  TariaUa  a^jaataaot,  it  ia  poisible  to  amuwe  tlwt  the 
r«cei ving  eootacta  chaO  lag  bahiad  the  tmnmittim  oaca  for  exastlw 
the  period  taken  IqrAaanmiit in  tmieniiig  tha  Iwa  TUanvdMil 
is  itiU  under  etperiaiantal  trial,  Imtitiaat  pwaentonl/adafiad  ioT 
M  '^nte  signalling. 

Tlu-  Itowlund'i  appaiattia  haa  the  folloarliig  pmmlilBC 
characteristics : — 

M<.-»mi;es  are  transmitted  from  several  seU  of  keyboanls  of  the 
typewritiui;  cbumrlrr,  md  any  tyiwwnting  cliTk*  4imih!.  wit::  n 
littl*  pri.-tin,  liv  i,tiN-  to  manipulate  them.  Ili''  tui-v^xci' 
receivH  on  in&;iuiucuu  which  print  them  in  i>r<Uu«irk  type  m  a 
long  ttill  of  paprr,  which  is  |i«-rforaled  at  convenient  intervals  to 
facilitate  divisiun  when  the  received  mesaagee  ard  printed.  The 
electrical  appaiatna  fiOMiata  of  aa  altcoiale  coiient  tfynamo  aa  tho 
souro!  of  power  fiOB  which  a  eontinatnia  atriea  of  alietrieal  nndlda* 
tiont  travena  the  cticnit  whan  no  piinttng  signals  are  heiag  aenL 

The  synchMninn  batween  tha  tacdving  apparutn*  and  the  altar- 
nating  currents  on  their  arrival  from  the  dislaut  office  is  prrrfidad 
fur  by  means  of  a  small  contin nous-current  motor,  to  whidt  ia 
rigidly  gvurod  a  little  alternator,  both  Gxuil  on  ;i  shaft  in  the  sntae 
axial  line  as  the  main  driving  shaft  of  the  receiver.  A  circuit  in 
which  are  two  foiideiiMro  which  arn  ttlternately  charge<l  and  dis- 
charged from  a  l  a'/.t  r  v  1y  ili<:  t  >  aiul  fro  mov«ment  of  the  main 
reUy  tongu<%  actuitt«>i  by  ilie  received  alternations,  i^  so  connecte<l 
up  with  ue  alternating  motor  on  the  leeei  ver,  that  when  ttie  reoeived 
undulations  from  the  Uue  and  thme  daa  to  the  local  alternator  on 
the  lacatTar  aia  in  nniaan,  only  a  eontinnous  unifomt  beat  ia 
heard  bi  a  talefdione  used  aa  a  sycehronising  detector.  Tb» 
speed  of  the  receiving  al'einator  is  varied  by  the  insertion  of 
resistance  in  the  motor  driving  it  until  this  r«»uU  is  arrived  at 
Once  attained,  synchronism  it  maintaineil  automatically  by  the  l<xuil 
alternator  acting  either  as  a  dynamo  or  motor  acci-rdnv  a>  the 
speed  of  tht'  "ih'ift  t<>ii'li  I'lvanci*  r-r  rermie.  The  main  liriviii^; 
shaft  on  »liii:h  li.f  (iriulMi;.;  lur'L.haiiLiiu  n  m-iuu;,' ;  n  ti-vi'h  i'i  l.-y  a 
second  incinpcitUcut  iiiol<ir,  and  by  auitabli;  ifijudiwuuLn  ut  lha  ttM^t- 
■nce  in  this  motor  circuit  the  eorfect  apeed  is  arrived  aU  long  aa 
the  two  shafka  run  with  afaaolate  nnuormity  a  little  jockey  wheel 
I  iiiinantadi  to  the  iiat  iid«  on  a  small  inaalated  pnmt  m  a  diK 
attacfaad  to  Ihaaooond.  If  the  main  driring  shaft  lags,  the  jockey 
wheel  makaa  a  brief  contact  which  rctluecs  the  resistance  in  the 
circuit  uf  the  driving  motor,  thereby  iocr«4Ming  its  speed,  whereas  if 
it  jidvsiicv*  a  second  conl.ii !  i-i  nmli-  whidi  energises  on  electro* 
I  mii^ii>  l  .ukI  i-Htablithes  a  niai;n  ':i':  hn-ak  l>y  the  generation  of  eddy 
curtviiU!  .n  a  fnppi»r  ilisi'  iv.  ul  i  inj,;  hf'.wwn  it«  jjfi'pri-  Th-'  synchri-in- 
if ing  of  til'-  twi.  rru  ul'  a;']Jiiiati>,  thi::i'f-/H',  is  a  ri:hiti\  pli  .unipU' 
matter  ;  and  iiiv  reoeivti.g  iipp^vtiu^  k>  syiickruai.-ved  mj  »  Ui  tmi 
in  unison,  not  with  the  distributing  discs  at  the  forwarding  end  but 
with  thetetWed  currents  wtiich  arrive  at  the  receiving  end,  there  ia 
no  roam  to  doobt  tin  powiiiili^  of  working  for  much  lopgtr 
distanaei  thas  ia  poMihlB  with  tha  otfg^nol  iMany  system. 

Gaaiad  OHIO  tha  dhaftof  the  nndhig  allamator  ia  a  diatrihotiqg 
commutator  with  M  aegmentjs  and  foor  groape  of  11  eoaatentiTe 
sections  are  connected  i»ch  to  a  set  of  1 1  levers  actuated  by  the 
traosmittiiig  keys.  The  odd  »egnienti«  serve  other  puxp^Mea,  A 
nc«ond  series  of  fmir  (>qti.il  pe^fmtnts  are  ronuti-toil  i-a.-h  to  one  of 
the  four  sets  of  k«n »ml  tlica.^  acting  m  .i  b)*cial  t-l-otri  j-magnet  on 
the  lisyhnards  ailinit  of  any  ilL-;)rt:«B.3l  typo  key  a,  tuatni/  the  coit*- 
?]«]D(iin^^  lever-  at  the  rii;ljt  ["-Ti-. ;J.-  ouly.  Whtn  no  tv]*  keya  an; 
Uej.cussed,  the  altemalur  txudu  a  cuuLuiuuu/i  seciiss  ui  uiiUkUations  to 
line,  whilst  the  depression  of  a  key  by  actuating  two  out  of  the  II 
levers  on  the  keyboard  cauns  two  half  waven,  always  with  a  com- 
plete  andiolation  between  them,  to  be  cut  off,  and  Ihia  suppcaarioa  of 
cnnent  aetnatee  the  receiving  Apparatuc 

The  recti  ving  relay  has  two  tongius— one.  already  referred  toabove, 
serving  to  estai'li-ih  aixl  maintain  .^vnchrmisin  ;  the  other  actuating 
either  the  printing  relays  or  lhu»e  for  shifting  the  pa|>er.  Each  of 
the  four  type  receivers  haa  1 1  electro-magnets  in  the  lotAl  circuit  of 
thf  ?ei*oni1  tongue  of  the  line  relay,  carli  plertmniagnet  bt  iisg  con- 
iieclii'i  tci  a  pi'gment  of  tha  receiving:  commutator  wiiu-h  i  nrn-.-'iMjticl* 
with,  and  ri!Volve!<  in  synchronism  wiili,  iha  latua  cuutuiuUittur  on 
the  transmitting  dynamo.  When  no  signals  are  being  sent,  tlie 
cutrenta  from  the  Ime  relay  pas.-*  through  the  local  relays  in  such  a 
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direclion  a'l  lu  keep  the  loti(?uc»  agairmt  the  KJiaciM!;  side,  but  the 
omifaion  of  two  hiilf-w*vci<  laiwn  thf  Inntrin-^  of  thi-  two  correspond- 
ing relays  to  drop  over  l  )  the  ni  irViriL'  u  le,  ixiid  this  acts  on  the 
electromsiinicts  which  jiriiit  the  oorr<>i!|Kiniiiiig  letter*,  or  which  •hift 
the  paper,  a4  the  caite  mar  be.  A  revolving  eylinder,  with  a  tmna- 
vene  nurk  on  the  tnuumittio^  keyboanU,  keept  Uw  tTpnnilat  at 
thafwMd  informed  of  ttepoatiaa  of  tiMiMiiftagNiL  tad  adfiM 


dftagiolLaadi 
lihifttthaaioitaafr 


wtMpoatNi 

to  advance  it  vmoillr 
t  a  fr«h  line. 

It  bifeitod  that  each  operator  «M  Mad  at  liientiaf  Wwoidaa 

minntt^  ao  that  wil]i  duplex  uTuigementi  a  speed  of  S40  words 
:4h(ra)d  be  obtained,  with  the  advantage  that  the  nie!uage!>  art- 
detached  from  the  receiving  in-itmment  in  n  lomlition  to  be  sent  out 
for  delivfry,  without  the  necewity  for  transcnjitiDi;  that  the  existing 
method  ot  innlliiile  Morse  workint^,  of  counie,  invoivei, 

Mtrcardier' f .  M  iri-^irur  Krtii-wt  Mi  rmnlier,  ii(  Piiris,  exhibita  his 
nioltiple  telegraph  »y»teni,  in  which  it  is  9*id  that  24  messages  can 
1»  simultBiie^jdsly  transmitted  over  one  circuit,  12  in  each  direction. 
I  lis  based  on  tbe' harmonic  system  of  tel^iraphT,  one  form  of  which 
imdafind  brEliaha  Ghajr  many  Teaiaivo.  jknudiHte  milluid, 
boiimi^  n  aot  a  oopy  of  CTny'a,  as  bj  <]n  w  of  talqdiono  TMoiTm 
aad  tnaanilten  eanUaed  in  variona  mys  he  has  designed  an 
ataotatdr  iaihMndnt  method.  Hanaaniic  telegraphy  depends  on 
the  fact  that  if  a  number  of  vibrating  recd°,  c-ach  d'tlfenog  by  a 
certain  defined  pcrioil,  i<ay  of  a  musical  note,  bo  so  connected  that 
each  in  the  coiirw  of  its  vibrations  cauBc«  a  seriL!  of  currents  to  be 
sent  int*  «  lino  win',  the  resnltini;  L'lirrent  so  formed  confrist*  of  a 
seriee  of  irrejfulur  but  well-dcfincii  curreis  which  are  duo  to  the 
combination  of  the  whole  series  of  vibrations  emitted  by  the 
diflereut  reedi-,  just  as  in  a  musical  note  the  eonnd  curve  is 
■Ot  a  aimple  ono^tatia  thrtdmtothallBdiMatalBalaon  which 
an  •nper  tmpoiod  the  uhiUuuml  At  flnt  light  il  mwld  appaar 
as  though  it  vonld  be  impoi«Me  to  diseeet  tbe  eombinad  currant 
curves,  due  to  the  tuperimposed  cnrrentf,  into  their  initial  ondtUa- 
tions.  In  praetioe,  nowever,  if  each  of  the  receiving  reeds  or 
telephones,  joined  np  at  the  receiving  end,  be  tuned  to  exactly  tlia 
■ame  pitch  as  itii  corresponding  transmitting  re<vj  at  the  fur  end,  tbe 
reoeivinp  reeil  will  re^jwnd  tu  the  current  of  tlie  i .';rri--i:.ciii.iing 
tranamittiiii;  rted  aJid  ti,  i^o  other,  and  even  though  the  wlinli-  .  i  the 
transmitting  ruedn  are  wnrke  i  hiuiultAueously,  each  beiiik;  u->'(i  for 
Mone  characters,  the  reapectiTe  receiving  reeds 
of  tka  light  not*  aad  dintiinl  all 


common  with  ordinary  Morse  meth-xis,  that  the  whole  of  tha 
tran«mitted  tD;»Mer  ha.i  to  be  deciphen^  and  written  out  by  the 

reteivi-.;:  t.  lr-i;i  if  hist.  During  tne  meeting  of  the  Electrical 
('iinf;re*i  helil  in  the  tnonth  of  Angunt,  howeviT,  a  Paper  was  read 
di-Arnbing  a  most  in^'imuii-  iii  ,.iiCu-jilinn  nf  tln^  .ivj'.i'iri,  by  means  of 
which  tbe  telegram  is  received  not  merely  in  «rbit  rury  Morse  signal^ 


hatiaoidinaiT  written  characters. 
In  the  modified  anu 


 ayatam  a  metallic  loop  is  employed,  bat  it  ii 

Jatoad  19  80  at  to  ten  tuo  airadts  CSg.  ^  one  hai«  ' 


pcmuTiais. 


I 


tending  separate  . 
mladt  the  MaiM 


—O-  •O-  i>        « — •»   >•  — I 

  e  — -o  -i  Fw.  L 

ew    ooa — ey 

VCRTIUL 


Fio.  2. 


lonzoiTiL. 


RESIIUUT 


-       •       Fia.  3. 


Aa  tiaiiamitten,  Uareardier  oses  electrical  Tibratbgiaeda  of  a  w«ll- 
kaown  chaiactar,  and  as  receivers  he  uaoa  a  MadtflMrtum  of  a 
takBhaaa  and  a  itieRnhonOb  tha  latter  audhiig  oat  a  1 
ofmdalalhMintofhelMal* ' 


Fie.  4. 


nietallie  dieait,  aad  fhe  aeeond  a  bridged  and  superimpoeed  eatth 
eiicait  of  the  tjype  wdl  known  in  telephony.  To  each  uf  these  separate 
aleetrieel  dnntte  it  eOBnectad  a  tebphoae  with  a  aMwatad  nuifor, 
wUeih  iivihnted  tyOa  atoftmantoriha  dh 


IE 


Hiiiiiiiilii 


Csnh 


by  sinitably  dcsi^rned  telephones,  which  only  respond  to  the  vibra- 
tions to  which  ihey  are  tnne<L  The  method,  therefore,  is  a  Morse 
method  pure  uud  fiiiiple,  in  which,  so  far  ai  the  operating  i*  con- 
> crneo,  l':ie  telegraph  Lit  uses  a-  Morse  key  for  signalling,  and  the 
receiving  telegraphist  usee  telephones  as  sounders.  1  learnt,  whilst 
in  Etai%  that  the  amHntaa  had,  ha  the  aoane  o(  ceitain  trials, 
TOfeed  MliiAMtacily  le^nm  FeA 


VirAg  emi  PtBOL—Hjemtt.  Yir<g  and  PoIUk  exhibU  Ibair  pboto- 
antepi^ic  talegt^hic  appantoi,  in  refemua  to  which  bo  much 
haiaBMend  in  the  public  preaa.  The  original  ijatem,  aa  exhibited 
in  dw  Unngarian  .section  of  the  exhibition,  consists  of  a  telephonic 
'  ai(  to  the  centre  of  the  diaphragm  of  which  ia  attached  an  arm 

 1  conveys  the  vibrations  of  the  diaphragm  lo  a  small  mirror. 

A  IflOt  of  liglit  falling!  on  the  mirror  ia  retli-cled  uii  lu  a  pholojjraphic 
band,  aud  «li<  ii  tin:  itistninient  ia  ftarto  1  any  movement  of  the 
m;rri:r     [ilioi  ■  :i  tia  li.wi.i.    Mor!e  ■^i/uals  are  trutisinittud 

by  an  autoiuutic  inethixl  at  a  high  rate  of  speed,  and  the  rei^^ordfis 
impiesBcd  on  tlic  photogimhte  Mul,  ha  a  MM  0^  rrpreeent- 


ing  the  Mone  alpnabet;  ft  ia  < 
of  «eed  CHI  he  attained,  hot 


itaniAinoraally 
had  tUa  dlMdv 


high  rote 


are  so  placed  in  relalioa  to  one  another  that  a  spot  of  light 
is  reflected  first  on  one,  then  on  the  othi  r,  an  i  Lully  on  the 
photographic  record.  The  function  uf  one  of  the  mirrors  is  to 
receive  impulses  repreaeating  the  vartical  component  of  ordinatj 
written  Latin  chaiaetan,  miilat  the  Moood  mirror  the 
hociaontel  eanpaienlk  lha  tnaaaittiac  it  ineiMed  hg  maaa  of 
a  Bunched  dip  with  live  iniM  at  peribnttme ;  the  Int  thiee  tnaN 
nutting  currenta  to  the  vettleat  component  mirror,  and  the  aeeond 
two  to  the  horizontal  one.  The  line  of  perforations  marked  1 
(Fi^'.  1),  transmits  a  negative  current  of  a  defined  voluge  ;  row  2, 
a  (>i>--iti'.  e  current  of  the  tame  voltage  ;  and  row  .3,  a  positive  current 
of  double  the  voltage.  Hows  4  and  l>  tran.miit  through  the  homontal 
i-ompoueiit  telephone  simple  reversals. 

Two  »i<:c8  of  holes  may  be  perforated  along  either  of  the  rows, 
thus  adraittinK  of  long  or  abort  contacts,  and  by  means  of  a  specially 
Jt,ii,nt'i  ciiiiibitiiitiim  of  |>erforBtions  tl>«  vertical  and  horizontal 
conijxineijti*  are  »o  co-orijiiiatcd  ;n  to  .admit  of  the  reproduction  of 
written  characters  at  the  rooeiviug  eud.  In  the  diagramf  Fi^  1 
illiistmtex  the  perforatioaa  ntnimij  far  thetnnamission  of  the  mid 
"  Telegraph " ;  Fig.  %  dwm  tin  TOtkal  eomponeata ;  Fig.  Z  the 
hdriaoutil  i  and      4  d 
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Tt  :.Fr!io\fH. 

Tb-'  aiivani'.t  ;a  t«lcpVii 'inc  [tracticc  hii'^.  on  tb^■  "lii  li',  Kovu  grtatcr 
tliiui  111  llie  hr:uirli  t  t  tuliv'r;i]'tH  ilev  .loi  !•>  Okj  lMn»Iiii'<'<i<'n  of  public 
lUc^Aagea.  The  inveatiun  and  2>crl<.-cUuu  ol  tli«  iiuuiutjactiire  ol  dry- 
corv  pap«r  insaUUd  cables  hu  rviultcd  in  th«  in»r«  important  of  tbe 
teletilionic  ■dmiiii8ti*lioiM,  IwlU  in  tbe  Old  and  New  \N  orldji,  under- 
MkUgtlM  ntlistitatiott  of  UttklUe  for  earth  circuiu  for  telephonic 
intWCOmnmnttaUon.  With  Ac  awill  at  their  commanU  at  aa  earlier 
period  tvlrphuDiceDgiaMnWWepractically reatrictedtoorcrhca'J  work 
at  theirliuige  cscbangCi^radaltboagh  the^  all  realiiedthv  dimdvantat^ 
of  earth  circuitji,  few  of  them  couW  fai::'  with  <>f]'!Rnimity  the  duubltog 
of  the  huge  namber  of  overhead  w  ii'^f  m  et— iry  r  metallic  luo^w. 
Now  a  dry -core  e*We  whi?}!  wiUuer^e  iiji)  «ub«iiU:K  innv  iMsiimwn 
into  a  3iD.  pipe,  a':d  in  t!je  course  of  a  few  tbort  jt  irj  an  i-.ir:li 
circuit  telephone  wiil  bt:  a  ihlnf^  of  the  fvutl.  Not  onlv  b««  thi« 
resulted  in  a  ailent  and  nndiaturbcd  lubwiilier^  circuit,  S>ut  it  h«R 
admitted  of  the  introduction  of  im{iruve<l  telephone*  aud  improved 
•witehiiiB  HiHmtmiiita,  Witk  aa  «Mth  circait  •  low-powor  witn- 
plK»>  lua  MtemMf  to  b«  imd  te  eider  to  diainiRh  the  dntnrfaMtee 
on  neigfabourio);  wire»,  but  with  nwteUic  h>opa  impr»ved  telephones 
of  the  granular  type  have  lieen  {{einenlty  introduced.  The  pUcinfj 
of  the  wires  underRround  hai<  likewiae  adiiattcd  of  anlugum  tbe 
number  of  subscribers  conuected  to  the  central  switches  tndtbbllM 
led  to  improved  methodji  of  automatic  sijmiillinf.'. 

There  is  jH^rliaps,  one  point  in  modun  i-'lvi'l,  rp-  wmk  .vhicli  timy 
here  be  referretl  to  with  advantage,  and  that  is  ttie  f^'Oeml  letKieufy 
in  the  direction  of  the  intruductioa  of  autoiuatic  signallitig  iu 
modern  eachaoijea.  When  lir«t  the  Port  Ciftice  (ipt-nul  lU 
•nehaogM  in  (Im  mofiaeia  Sir  Williain  Vrenit  inM!>'-«-<l  on  the  ne«<l 
for  fhia  authod  m  oitiler  not  only  to  nmplifv  the  wmk  of  tbe 
aabscriber,  bat  to  ensure  the  eendiU);  of  a  ring-oif  ti^mal  lo  indicate 
the  cloea  of  a  conversation.  At  that  date  autumatic  signalling  could 
only  be  effected  by  the  use  i>f  primary  latteries  at  the  eubscribera 
oilicc,  and  objection  was  taken  lo  the  method  on  account  of  the 
•lle^^ed  expends  of  these  tatlerita.  Qiveji,  however,  tin-  itecewily 
for  luaintaiiiin^,'  u  ton;  !''  '>(  --■j.f  itiiiL;  ci-l.;-  im'  .>ul-<<  nr-ii  r  ^  instru- 
ment, the  extra  coi<t  invoivi^  by  the  addilton  ol  or  ti>re«  more 
cello  for  si^'nalling  pnrposca  was  not  so  grcnt  o.^  wa»  imagined,  for  a 
considerable  portiuu  of  the  total  maiolcuaace  c(>i>t  utm  frvu  tb«  lota 
of  the  menli  tine  in  iKomaHkm.  tht  prineipte  hu^  ho««Ttr, 
rpreod,  and  Bort  nodwa  iubdlttions  U  praent  coinpriM  Mnm 
luctbod  of  automatic  calling  and  clearing  ni^naU.  The  diminution 
in  the  work  thrown  on  the  opt  mlor  by  tbe  iw«  of  a  well-designed 
iiiolhodof  aicnolling,  which  reduce*  the  speaking  to  the  mere  words, 
"  Number,  please,"  through,"  or  "  busy,"  is  highly  advantageous  in 
respect  both  of  economy  of  working  and  in  facility  of  manipiilBlion. 

Cfntral  BatUri/  Ttltphont  ,<irHi-ha.-'  A.  central  battery  automatic 
*icnalling  exchange  switch,  exhibited  by  tlie  Western  Klecinc  Co., 
iliuiflrates  the  syaU'm  that  is  l<eiitg  rapidly  «xtel>ded  ihruughout  the 
whole  of  the  United  State*,  and  which  hu  beeu  adupteil  by  the 
Britiih  Pott  Otlice  in  l«udon,  by  tht  Matkaal  Telepbiuie  Co.  lu 
aoBCflfiUecntrvs,  and  by  the  lielgian  AdmiDittntUin  in  finiMek 
Iba  mtcm  ha.«  been  de^>  rtbed  recently  by  myiclf  $aA  iHbm,  md 
•pace  forbids  a  compK  ce  iccknical  d«<cription  which  wvald  deusnd 
n  separate  Paper  for  due  consideration.  For  the  purpose  of  disctw- 
eion,  however,  it  may  be  stated  generally  that  tlie  wivanCages  cLauued 
in  favour  of  tlie  system  .ire  broadly  of  the  following  cfatuacter  : — 

1.  llie  gcnaration  of  current  In  na  cvoiiciia]«a|  MMnitr  at  tb*  caitnl 

czcbaDge  for  ^praki*  c  an>i  nien^lUng  jMirimim). 

2.  l*nifor:nity  i.i  ■  hrir;i:  :4?i  nad  volume  o:  irri-iil  h^.-o.  h  owing  to 
the  speaking  cuii'sat  beiug  aln^ys  ueocasorily  LuaiuuiucU  itl  (.be  juiut  uf 
highest  efficiency. 

i.  Ecuouuiy  uf  malnteDaoee  owing  to  the  alwnoe  of  primary  batierin 

ami  the  reduLli  i;  if  f!ie  |>arts  liable  to  get  out  of  ortlfr  it  tb*  njl  *Ml.«r"'! 
uWoe  tu  tlic  unnln.utu. 

4.  A  eowplete  •yntem  uf  autuin«tic  UKnalling  which  reduces  the  neol 
f or  IIm  •fentai'*  interventiun  lu  the  luwent  dtyfc 

&.  Thb  xm  ol  suiall  gluw  Unip  uxuaUiiig  indioatimwUeh  admita  of  each 
iiidicalor  being  )>laced  in  imoiedUte  proximity  to  tlie  jackn  or  oociLs  tu 
which  IIh!  iodicatioiw  refer. 

6.  Thi^  T  of  UNiag  c<»loured  lights  to  iu4!ii-ae4*  s|-#ei!it  rights, 
such  «»  "  II  rati',.,  ;|  it  rates,  depnuiil  oocnunta  for  trunk  <  ^  nvr  r>  ii  i.ins,  Ac. 

7.  The  uae  nf  a  telrpbuu«  meter  fur  ivgieterioK  the  number  of  couTorsa- 
tiroB  iaitiatad  hsr  tolMiitMrilMnL  Thai  authad  «  aoi  aasMaiily  asaSaad 
to  eaotral  loergy  switch**. 

PtM-Vinay  iivnUha. — The  French  firm  of  PcMtcI-Vininr  axhibit 
a  ayitam  recently  introduced  ut  tbe  newest  of  the  Poria  cxchangea  at 
the  Avenue  Brctcuil,  the  most  striking  feature  of  which  is  a  remark- 
ably Diiiall  and  well-di^igued  automatic  indicator,  which  can  ha 
plari.'ff  i:iii:n"l:rit<_-ly  ovor  !hi'  i.i--k  f.;r  wo!-l;ir.^'  ttio  junrtion  circuits. 
A  <■!'  thi  i  .  -Iinwi:  cti  111!'  t.ilili-,  int  I  tliiiik  tli;il  signalling 
lampt!!  lits  mi  llii'  wh.jle  pix:!crai,'lr'      rirctru  tuii^in-li  '  iiiiiicalots. 

Hiemeiu  a:\  !  //  <'.«i'f.- -The  firm  ul  Su-iiitn-  H.i'-ke  likewise 
exhibit  a  flat  board  of  coBsidenii  l''  c.i|ia.Liiy  wiiL  c.  i  tain  .li-tiils  of 
(•igjmlliiig  which  are  of  intert- t,  riiu.- d.>i!:  n  linliiiit  i  t  .1  ^'i  ncral 
description,  but  there  i»  one  point  of  novelty  U)  wliicb  rtierence 
abould  lie  made-  that  is  a  combined  local  subscriber's  jack  and 
indicator.  Tb«  call  i«  iodicated  by  the  apjicaraucc  of  a  suiodl  disc  at 


tlif  miiiith  ■  f  tin'  iv  k.  The  di»c  :s  altadied  to  the  extremity  of  tho 
uxuidlure  ui  a  Hugheo  electro-magnet.  It  is  held  in  position  by  the 
iiiagnetiaui  of  the  core,  is  released  hf  tha  Nraiaiog  action  of  the 
current  indication  the  caU,  and  u  rcatond  to  it*  normal  positiua  by 
tbe  mwhankal  isaertian  of  tha  anivaiuig  pig;  It  ii,  of  ooonaii 

again  hoM  is  poaition  I7  th*  yainaiMat  magufiiB  of  aa  Mtainiv 

dacUanu^taet. 

Partf4int  lVtMK«w».— Sororal  fimn*  of  paitj-ttna  tda^oo* 

circuit*  have  l>een  dejiigned  and  exhibited,  i.e.,  Arrangements  designed 
to  serve  several  otfiees  on  one  circuit.  Tlieiw  are  uaed  largely  on 
light  railways  to  i  r.n  i  lc  c  rnmnnicAtjrm  lietween  the  headquartera 
and  the  varioo;'  si^i'.:  ii*  "n  &  circuit,  !i  being  cdllnl  by  a  ^K-p-bv- 
«t«p  arrangement  at  iviil;.  iii  lii-t  irliini;  tnc  "them.  The  rtep- 
liy  e-tip  switches  whi  'li  .iT'-  ]'\a.rt:d  -a  '  iM  b  '-.iIim  :iU'  ai'i::ite<i  DV 
kaltert'  currents  of  "nc  ]>  il  inly,  and  when  these  switi^hes  are  in 
the  position  indicatiii  ■  '.).•;  tiitniber  of  tha  office  rcc|oired,  a  reveme 
current  is  use<i  for  riiigiug  up  the  '*  Waalad  "  aubacnber.  A  needle 
onaachof  tbadiabindicatatthanunbatof  thodfllaothat  haafawA 
ealUd,  and  by  M  doing  it  fitrtfatr  Muonacaa  tha  bat  thai  tha  Una  ]» 

tngogei). 

There  are  likewise  0D«  or  two  antoinntie  tokphono  awitehaa  wUch 

provide  for  sul>wriber«  to  a  aiiiall  telephone  .'•y.«tem  obtaining  csou- 
uei  tion  with  other  suliscribers  without  the  mlervention  of  a  switch- 
ing operator.  So  far  tbe»e  «y»tei»«  have  a  limited  use  where  la 
sen"ice  defiici.-i:  -.n  [■!■  vnl.  I'm  ■  .m  lition-i  is  r»«|uired. 

A  neat  little  switchboarii  for  private  u-ie  i.i  shown  by  the  Hocii'ti- 
par  Afifama  da  Boreaa  Electri<]ue,  in  which  connection  between 
any  two  linai  ia  effeetad  by  pre««ing  a  button  which  makea  the 
necemury  lino  conlaeta,  and  rtmains  de]>reiised  until  on  tharacaipt 
of  the  ring-off  signal  it  i<  rekaaed  by  giving  it  a  iiOBtlar  nvolntioix 
on  itx  axis^  It  then  spring*  back  uutoiiiatiaUjr  into  Iba  poiitiOB  of 
re."t,  and  nuiUirci  everything  to  the  normal  cofliditloD*  1110  nan  of 
pegs  and  cords  i*  thereby  dispeTi.ned  with. 

'.'(irJon*  for  Microphone*. —Tht  manufacture  of  carbon  grannie* 
for  microphone  bos  received  considerable  attention.  These  appear 
in  two  fonni'-  -one  the  irregular  granule  that  so  far  has  been  most 
generally  usenl  in  ibi*  coinitry,  the  other  consisting  of  small  s])hero8 
vurying  in  from  1  iil  n-iry  duKt  «hot  to  the  ,',.lh  of  an  inuh  in 
diaaaeler.  Th«re  ap{ie»n<  to  be  little  to  chouvc  Usiwwui  the  twit 
fixma  of  gmnolaa  tor  mu-rophone  purp<>>ef<. 

WiBKl.>*(  T»:i-E'iRAl'IIT. 

There  are  four  exhibits  of  wireleui  teh-gr^pby  in  the  exhibitioit. 

/'fit  Otfke  Sj/iUm.—An  illufltration  by  niaaiw  ol  coiU  of  tha  l'<Mt 
Otho«  ele<:tro-ma.;nctic  method  nriginatad  bf  Sit  WiUiMB  PfWOO 
apjwars  in  the  I'l-wt  <  ilHce  exhibit. 

liwrtM  and  -M'Dsicur  Ducrelet  exlii^       h:^   !Ii  rl;,i;in 

sy>tem,  which  it  m  iiiuiervtodd  he  designed  in  conjunction  with 
MoiiKieur  I'opolT.  the  I(u»»ian  inventor,  and  which  ha!'  tn-eii  adopted 
in  the  Frencli  Navy  and,  it  is  |j«Iivvcd,  iu  thie  Dutch.  There  was 
uothiDg  toapaciallj  dialiagniih  it  from  the  UaiooBi  lyatain  in  tbi* 
country. 


i 
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m 
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it 

I'm.  6. 


Wafty  ofirf  Ii'Atco. — The  Allgcmeine  Elektrtfif  it"  (1ewl'.».-}iiift 
exhibits  a  system  designed  by  Si  il  y  and  l  i  .Vrcu  in  Ikrlio,  -xr.'X  thi-i 
de-'M^rve^  a  little  cun»ideratiuD,a>«  the  iiivnii'  1^  l.^ivt:  iupkt.ctl  lUi.'  luuai 
vertical  insulated  wire,  *o  well  kuou  ii  iti  unnvetion  with  wireless 
■ly.ttemB  in  this  coiuitty  by  a  vertical  cage,  the  upijer  cud  of  which  is 
oonnected  tu  rurtli.  TkM  i>  illoiUrated  in  JFIfl.  6r  At  lint  aiffht 
it  would  appear  us  if  tha  aflSeet  of  the  cage  wovM  to  Mao  axtant  lio 
neutralisea  by  the  waves  emanating  from  the  retura  wire  to  earth, 
but  probably  the  .self. induction  of  the  earth  wire  practically  confitie!) 
the  uscillutiou*  to  the  cage.  This,  however,  is  an  interestins:;  nO  jetl 
fur  s|>i.'>'ulatid]i  and  investigatioiL 

The  .American  Wircleas  Telegraph  Co.  exhibits  a  aystem  in  which 
a  pneuiiuitic  arrangement  has  been  designed  for  decohering,  the 
object  being  to  reduce  the  number  uf  relays  nnd  magnets  la  the 
combinatitm,  with  a  con.'«c<iueut  diminution  of  tho  local  HtrtriBff 
waves  which  tend  tu  int«rf«re  with  acciuale  reception. 
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Pc'  iUai  .Mirn>iiliimi'!r':if\.  -IVrliaptthe  invention  of  tlie  j;reatssr 
tek'iititii;  iii!uri:?<t  m  tin-  l'<iul-->fn  innTophcnjo>jrai)h,  hr  wliicK  a  tele- 
j>liinir  WiiiviTsH^iori  1-4111  l)e  jitrtnMDcnllj'  rt'cariled  on  a  ftu-'l  wiro, 
and  r«i»wiuc«<i  mi  any  Ume,  In  tint  apiwratua  a  aleal  wtro,  or  a 
•tecl  Mind,  i«  moTed  hj  any  auitable  meant  with  conaidetable 
velocity  between  the  polea  of  a  small  electro- magnet.  Ou  speaking 
into  •telqiligiM  tiwraiWiir  j«iiMd4m  tiMobvut,  Ui*  nndulatotjr 
OTmBta  Kt  up  in  the  tnmnntttar  met  vpoii  the  eleetn-majmet,  Mid 
CHW  R  eontinuouB  variation  in  the  diroctiun  and  in  ihr  degree  of 
avgmtbm  at  the  polee  of  the  electro-magnet  T)icsc  vuriatioot  are 
permanently  recorded  on  t)ii-  »tixl  wire  asi  i:  nishca  by,  aitd  when 
the  meeea^e  ii  complete  tht-  Kltcl  v<in:  r<'tuin.5  n  (Uli nice  record  of 
what  haa  taksn  p!acp  in  the  shape  of  »  contimi  'us  wri"-"  of  traiie- 
vcrte  imi^'Tioti-r'l  liiit^  vjirving  thtOUKhout  ill  tlioir  j«i].irity  and 
in  ititir  ntrenglb.  Ou  coitnectiog  a  telephouc  reiciver  to  the 
i-lii.iru-iiiitcnet,  and  (K^in  starting  the  wire  on  its  coune.  thi« 
magnctited  wire  geu«»t«»  electric  correoto  in  tUe  coila  of 
tlM  mpwiBBMcd  aagmt  w  it  pMM  bitvMB  U«  pole*, 
ud  tbcn  destiie  eiuniiti^  wfakh  m  Uw  uast  eonnUrpart 
of  thoae  generated  by  the  oriRinol  voice,  cause  the  telephone  to  repeat 
what  was  said  in  an  alaioat  absolutely  perfect  manner.  In  one  varia- 
tion of  llic  iDBtrtiment  an  ptidlcas  steel  band  wah  eatiscl  to  r.jvolve  at 
a  high  rate  of  fi'nd  aroun-i  two  wheels  wliich  strtt<:li«t  it  uut  lo  itn 
ftdl  extent.  On  cue  portiMn  of  the  liimd  jiluccd  ii  magnet 
connected  with  u  iiiRrupli'jiiL- ■.  furlliiT  were  hull  n-Jo.^L'n  i-^ectco- 
magnet!)  cuitoecUd  wiiii  as  tutiuy  Celcpbuui^ ;  and  lio;illy  an 
electro-niognet  tlirou^'h  whicli  circulated  a  permanent  current.  A« 
the  band  riuhed  by  iu  the  course  of  its  reTofutioot  it  picked  op  the 
BMgMtiBBi  from  the  ^Mkiiiii  DicMfhoM  onuir,  ant  H  iCMted  on 
tb«  dcatro-magnets  eonneeted  to  the  telepbones  and  eansed  them  to 
tftA,  and,  rin.ills ,  rin  |is!'«ini;  nndprthp  pfectro-magnetthrongh  which 
AStsady  cnrrent  wa"  tln\vj:ig,  tht-  whole  of  the  impressed  magnetism 
tras  DcutraliAcd and  the  bind  wiped  clean,  so  to  speak,  and  rendered 
ready  to  receive  a  fresh  impression. 

At  ;ci."<cn*.  thi"!  inretitiim  in  in  the  early  stage  of  sriantifir  di«- 
tovfry.  it  may  by  -.i^id  by  a  tilcphonB  '■ubacril*,'  to  rtcijrii  hu 
ittipiTtaiit  cijlLinniiiicatHin.  .iml  it  [iruniisir;  to  iitfiirti  me.in-  of  ol  vain- 
ing  a  telephone  ri]Mj;it\jr,  a  [■rublciu  wiiich  ha-^  bcon  bu-'^irr  the  i-k'C- 
tneol  world  for  the  last  1:2  years,  and  which  so  far  has  not  been 
■olTcdmftittUiMtofTBHiiuMr.  A  tttophitiM  iwMim  wtnH  baatmt 
die  inDgK of  Mnilioiue  apetch  uAAtmut  mt  eollofldiig  Uau. 
Tbe  president  of  one  of  ib*  American  telephone  conpuiiw  «ome 
t3a»  ago  oifeied  publk^kMward  of  l.OJO.OOOdols.  foc  *  dmoughly 
m^^^Mj  teleyinoiM  npcuter,  but  tk*  waoaaj  hat  M  yA  mui 

Tth/Jiun  Him«»iAr—Jkmaa(alt  the  misedlaiMOua  «sU1iiib  b  me 
bj  the  "TelephoM  Himumdo,^  which  pnvUcs  luirs  atid  uiuleal 

tnnsiniMion  alone,  but  without  lulephuM  intBroommuuication,  in 
th*  city  of  liuda  rc^th.  Technically  there  is  Tsry  little  information 
to  l>c  fif-rived  from  the  <'xbi3'it,  if  rather  statistiral  \V.m 

tccliiii.^ul,  but  I  viii.1  r.itjii-i  Mirjjrist-il  t-<  U-arii  that  the  li'iiubt  r  uf 
fnl>fciibi:r>i  to  tlii-  syi'ti-Mi  hul  iiic-Texii'  i  h  m  S.T.'O  nii  January  I, 
l>:*r>,  t  )  7,'/i;'J  nil  .laiiuaiv  I,  Utiiii,  «11  the  wuv*  being  over- 
beaii.  lu  prdcticti:  iicius  oj  uuwa  mrv  npokt-U  lalo  tite  moia  transmitting 
telepbon>-j«  at  the  icntral  ftation  every  qaaiter  of  an  hour,  and  such 
items  arc  repeaiud  until  a  fretdi  batch  is  started.  .So  far  it  is  an 
dMitiuL  vuMtitiile  tw  MB  wmisf  ^tt^n  coinliHwd  vitlk  n  tiiMrii'i^ 
fhoo*  ifliMlIuiaat 

I  caiDB  ttRMB  m  iMwlt.7  in  telephone  admiwteiiliin.  In  the 
capital  ti  IfiiziM  thev  Irave  abeolutely  free  tttde  in  telephone 
exchangee,  which  may  be  erected  by  any  body  or  couiprtny  with  the 
sole  proviw)  that  there  must  bu  intercomronnicatioa  Ijetween  the 
»yjit«i:i<.'  Thr.rv  ht"  t-i-^ht  aapant«  eomponim  at  wurk,  with  an 
«Ko'n-:.,ii;>.'  oi  4,KXi  xnb».  :iixi%naaTCiia|f  Mlaof  pagrmaiit baiag UJC 
per  i>ub«cnb<ir  per  luuntb. 

At  the  meeting  of  tliv  Electrical  Cougruss  various  Papers  were  rund 
which  have  been  or  will  be  published.  A  eommittce  wo*  likewise 
fumed  to  MBfidw  the  quoitioa  of  iiaiti,atulaanieiadical|iiM«o«als 
mwn  brooRht  fonrard,  wtiiA  mnSA  have  inrolved  an  entire  anange 
in  the  existing  methods  of  eleetricAt  nu^nrement.  The  whole 
subject  wa")  very  keenly  debated,  und  itnytbing  in  the  nature 
of  a  radical  alteration  was  outvoted.  The  oommittee  restricted 
itself  to  giving  definite  Daini-.'<  to  two  of  the  exiiiting  units, 
which  up  tn  thr  jireacii?  hm)  been  known  as  the  "C.CJ.S  r.nit  cf 
magnetic  ti-'lJ,  '  i.n  i  tlie  "<  .<3.8.  unit  of  in»j;nftic  llux,  TIh'm.- 
prfipnsitif.il-  wl  ic  tiieu  -1'  mivied  (o  a  meeting  of  Uie  ufliaai  deltgatess 
and  wiru  (iractically  carried  unanimously.  A  further  proposition 
was  subiiiitted  to  the  delegates  to  tl>e  effect  that  electrical  energy 
WW  pnepai^t  and  that  ila  theft  ahottU  be  punishable  bv  law. 
TUa  «w  alaD  enried.  In  Oi«at  IMtain  esirting  Acts  of  Parliament 
define  electrical  enaigy  and  provide  agaitut  its  theft,  but  in  certain 
eeotttriat  it  baa  bean  aiigiied  that  electricity  cannot  be  weighed,  and 
that  no  punishment  can  be  in  Hinted  for  stealing  it^  hence  the  above 
resolution. 

In  the  forw^Tiintj  cnrtatlcrl  review  it  i?,  r.f  course,  impossible  even 
to  refer  to  mauv  1,1'  ihi:  txctlU'nt  uiliibit-i      wurkmy  appara'.UJ^  line 

atone,  c«ble  czkibits^  and  other  modem  and  up-to-date  teltgrapbic 


an<i  telephonic  materLaU  and  ap()liancca  that  wcri*  tvi  hr.  fi-i-n  at  lln5 
exhibition.  If  I  have  haii  ocCi««ion  U>  oniil  cm-ii  a  cnni.il  rirfer*)ice 
to  many  bcaulilul  and  flaborate  exhibits,  tbi«  ii  imt  duo  to  w  nni  of 
appitcmtjcn,  but  lo  the  tact  that  to  do  justice  to  ail  would  involve  a 
complete  treatise  on  telegraphs  nod  (clejdiones.  It  is  hoped  thit 
the  few  remarks  I  luive  made  on  the  must  striking  devetopiMnte 
will  be  of  Buflaient  hiteiaet  to  htm  joatiflcd  the  pnaeatnliea  of  thia 
Paper.   


BLBCTRICITY  SUPPLY. 

Bt  W.  A.  CHAllKM. 

Hm  ftUowing  is  in  •1wtr«et  td  llw  diaBafion  oo 

Mr.  Chamen'a  Paper  on  "  Elootrioity  8ap|lj,"  read  bafem 

the  Glasgow  Section  of  the  Inatitution  nt  Kieetrfcal  EngioMn, 
and  reprinted  on  p.  131  of  our  last      10  :  — 

Hr.  W.  ii.  tSAYEKS  aaiu  ituit  li«  quito  tKmorl  with  Mr.  Ctuuneo  elial 
cuntinmaa  aoirenl  is  the  most  •attsfaot«t7  »u(>tii]r  for  a  consumer.  Beyood 
the  raaaiWM  Cor  this  fpveu  by  Mr.  Cbamen  th>-r«  was  the  additional  Tsasnn 

thsteoutiauous  curieir.  uiut-  i«  may  be  m»  If  »ilti  varial'lc  »pcct!»  econm^si- 
eally.  Until  recently  diOiculties  of  cumuiui.«'i.'U  tUAih-  <<  iiLiiirartir.M  lt; 
to  work  s  oonUnuout.curTeat  motor  at  si>>i  I  i";;  below  it«  uurumi  exdtA- 
ti<>ii  wilbout  loss  n(  iKiwer  and  destruction  ii.-  routuuititur,  but  recent 
impravsnieota  bad  rendered  it  possible  u>  ritry  lUr  fpetnl  ul  a  m»tur.  This 
the  saaahK  tbeniht  was  *  eery  Kmt  rtovaiitsBS,  Motom  which  wm 
installed  i^  cOWliDtMMw  earraot  might  l«  loivio  t«diiv«  u  machine  not  at 

n^ftrftf  the-  eorrsrt  87>»e*?,  but  at  rsnrttj/  iU  mn't  njiewl.    Wtfh  rcfi-TCS'??!* 

to  tlie  na^^ti.i'a  ot  vitlUiifl  of  supply  ss  sup.  •■■i  I't  i^aftiinif-i-,  2bO  vnita  is 
su  absolutely  Axfd  supply, and ^  lliesuppi}     im  either  by  Mr.  Cbamen  or 

dJfiMt  aaTwI^^ttwJtaarAelTmta  aihonlil  iiuuUe  thMmSvas  aqy  laora 

about  It.  With  regard  (o  Mr.  {.lutuen  -  -  .  iVnuue  to  the  <Lnu  of 
Measn.  Uavorand  OniIsob,  he  {Mr.  Sayem    >:  :  ti.,t  tbiiik  tbsl  tbey  had 

htm  TOffirlenlly  re«necol*rml  f"r  their  P's-.  ■     it-  kiwi  tkt  j>-L"ariiiry  loss 

llil-:!  NUJi'.umt-ii  wlipri  l\w  ^Uj>lj!y  \v,.  ■  ,  .:     .    ■  .-r  at     rilj i  v.i]Mr, 

Mr.  I'iCKtiTONh  reierrwi  t*nlie  vi,n»iiiM  :,  ,  i,-«lof  oi>iiiiiiuau«'««rTent 
motors,  and  said  liiat  it  could  ecunouiiutUv  is^attaiiieil.  sad  with  good 
eiSciency,  to  a  greater  extent  than  tlwt  iii.'nti->n«i  by  Mr.  Sayere.  BfiS 
firm  hiw  turfrodi^rl  in  rnnning  thetOO-voli  ir  «i  SOOirnU-s  and,  in  ftirt, 
its<-eincii  t"  biin  lh:it  the  only  point  w*>.  • '  >•  o'ciinn  't  iLe  CiOL^unicTv' 
laoips,  SDci  so  fsr  as  tbe  atatioo  was  concvi  n  !  t  lere  wm  every  pussibw 
advantafje  in  it  for  the  higher  pressure,  il"  Iji  i  x^KikeQ  to  Mr.  Chamen 
soii»  lime  before  about  tbe  p<iMiibiIity  and  'ii*  uiem  ti  which  the  field 
of  >  luaehicw  ooubl  be  weakened  aiul  n'.iii  r  o{  its  iiuximum  bebw 
extracted  from  it,  and  Xr.  Chatuen  <!X|in-.  I  J  -.  opioiuu  Lbst  lie  eotda 
wmkcn  the  6e!d  d«»wn  to  xero  siiil  «till  i.-  10  full  ■■unvnt  fnitn  thfa 
ninohioc,  lio-l  rriicntly  l'«5©n  cx|)«hrii<  :     <'  with  c^ro umi  u.t. current 

nin;.  r>  lad  not  only  hod  be  Ui  diminish  tl'«  i  s  itsliua  uf  th«  mut*ir  ta 
rrT' ,  tut.  he  hod  teWilteHteila  Inli  alrenitUt  in  Iba  ononto  direction, 
F  r  priDting  wofk  and  anch  Bke  tl  was  piw-ii<;ti  Wn  gtt  a  tan^je  of  speed 
from  zero  to  full  spaed  st  good  effidency. 

Mr.  J.  M.  ML'NKU  said  that  tbe  I'afci  -  .-iJ  by  Mr.  Cbamen  wss 
one  of  great  interest.  He  bad  carefully  -  rvil  ilw  i|ue*tioo  ss  to 
wltetlier  it  was  worth  while  to  adopt  llie  2  '  uiid  luul  gtyae  carefully 

into  the  various  sTKUinetits /iro  uud  rati.  '1  '  v.w  u  i>li^hlly  decreased 
efficiency  In  incatuleaceiil  lamfia  with  a  re^i  iving  in  copjrar,  but  the 

ooDolusiuu  at  which  be  vrivBd  wa«  that  N  '  o  i-ii  wss  quite  right  in 
ad'.piiiiu  11  •2S:0  volt  tlciUrcd  |treMiire.  lb  i  .  i  niih  Mr.  <"Ii!»men  tliat 
thr  Trainwiiy.i  Ivpur'-nir-iil  ?<riitioii  WiMi  ii.  ■•'ly  #itu-it.?(l.    It  should 

cttiuir  iukvo  beso  further  sway  for  a  bi^ii  <r^j"ii  qrstem  or  naareret 
hand  for  n  low-tension  ant.  A  thres-TOi'  fi=J0'M4t  aupplf  «aa  alae  the 
correct  pressure  for  tramway  work. 

Lord  KELVIK  aaksd  Mr.  Chamen  if  it  tva4  )<esBiUe  to  incrsaie  tbi- 
preasure  0/  an  in^tallstion  from,  say,  200  v<>ti,i  t»  8f>0  volts  by  ^iuiply 
iu.jrt'asFti^' the  «])*«-d  of  tbp  euginen  siid  d >  : .   -j.    Ho  wi-liod  fu  lu'iw  if 

the    fillill!.'!!    uuW    111    Urte    fur    l{Xj    ■.  i*lL  volts  W'-Tl-  rUlLltli^i-.  for 

250  vuJu.  Lord  Kelvin  hail  hiuiseli  >iti<l  uic  y>'«r«  ago  that  he  did  not 
think  it  would  be aefe te oliaw «  Ugher  pn—urv  thanMOeella  iairfdaa 
ouusumer's  [irenitiaa    Rb  loidsbfp  also  mu<l>-  iniorettinK  iifcieiice  lo  the 

development  of  the  Incandescent  Isinp  i  ^  ■^■i-  .  otd  ndi«>jii.  He  men- 
tioned that  Swan  had  started  by  ms>.iait  I  1  <  '  46  volto  jureoeure,  sad 
that  Hdison  had  doubled  this  prSMUiv,  >;  .  his  Umps  suitable  for 
90  volts.    .Since  then  tbe  pressure  of  <U|  ^rrwluslly  risen,  and  he 

WM  pleaned  to  know  that  satisfsclury  250  ,       cuuld  »i<w  l>e  roailc 

It  appeared  to  him  that  tli«  laiup  utuoulaci  lii.'ca  wrre  ibe prime  nMim  IB 
all  incroaaes  of  preuure. 

Ml  .  I«  Tl.  InSTPT-.S  h.ftde  linef  rcfereo  ■    ■   '  s  flsxibflity  of  a  three- 

[)b       trafniiii.  .11 '[1  unil  ilL-tributioO. 

Mr.  ii.Ul  MAVUR  wuhsd  t<i  tiionk  M.. '.it.  -  ii  for  tbe  kind  re/er. 
ences  that  had  been  nuule  to  Heasi^  Havf  ao-i  '  °  .lilxou  •»  the  piouecn 
ui  eloetric  lighting  in  Clwgow,  lyml  KrU  iii,  u  1  g  as  lUuir  couaulling 
engineer,  had  advised  them  to  couimenoe  uiili  .-1  liiKh'taosian  alieraiiling 
current  iiij|iply  to  the  fsw  Urge  consumer  1  .o  iuKHed  c»nr  a  o^iui'lerabM 
vei.    A  iiuiiibpr  of  y«ftr<!  uft.  f  wi.i  N  hi.    ro-'iip  had  noaoimeudad  Uie 

C<'r;R.ir«ti  Ii.  \>!o;:i  L'on-uuierri  b.-,' Iu   I.-    rii.iix  IilUaienMIB  aad  Manr  to 

each  «»iber,  Uf  sidufti  a  luw-tetiaiuu  xupi'ly. 

Prof.  MACLKAK  gave  two  taMan  ilivitvit:  iIh-  inHaW  oC  atadeuaiid 
the  {irtssorc  of  supply  in  90  low-tennoii  ■,t.<ti.ni'>  and  H  li!gb-|ireBHie 

statiims. 

Mr.  .lAUKS  COAl'!}  communi<;ated  thi  1  '  .  :  "  With  refermice  to 
thamimbsr.ef  aleetrioiljrsupp^  eemjieait'^  iahuj.  lu^-vult^  eoatinMu* 
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cnmatt  Dr.  MafaiM  Haeleui  m<ntian«l  tb«r«  mn  oo\j  thrca  ot  2S0to)U 
— TGLi  Obugow,  Q««an,  and  (imnuck.  I  m»j  iDmttoD,  howstcr,  that 
ths  Soottitb  Co-o(i«r*t in  Who]««ftlc  .S^vialy  (Ltd.),  of  UI»«gow  while 
not  a  public  cupply  company,  yst  hKnng  »  targar  outfit  titan  many  p  ihlir 
compaoteaX  wem  tmoi>g  the  Brtt  io  Scotland  to  ailopt  (b«  higiwr 
prawar«a.  It  ia  now  about  Bva  years  siace  I  odaerred  tbe  St.  TaiKraa 
V'eati;  hail  nue<l  their  voltage  tn  220,  Olaacuir  at  tb&t  time  bvinic 
100  wit*.  About  that  time  I  laid  daam  *  Uit'tiabi  U(|iUqk  in*t*'> 
Uflon  Mt  •  iwtaaure  of  220  v<Jta,  itliicih  haa  noir  bwn  worViri^- 
for   four  yean   without    hivia;;    to    r»i>ew   a  ii»il<!'l>.     T«i>  ychr* 

Ta   larger   in^talUti'in  wit.i    rr-iuiml    I'.  r    i]|j;!:Un^;   liii'i    li  .iu.li-i-.-i"ll 
power  io  connAclton  with  «x  large  fact^iriea,  haTing  nrer  30  inut^c^. 

wigtat  from  i  H.r.  M  80  a.r.  I  dadiM  to  ttUtm  im  tte  Kaaa  of 
Xr.CMaw,  and  the  idMiMcenHagly-wia  hM  down  for  9S0*«>It«.  Thin 
baa  now  been  running  for  16  nwntha  am»og>t  all  clamrn  nf  workpeople,  aud 
to  far  ererything  hu  been  icry  aatinfactory.    Apart  from  the  on««i<larable 

aaving  in  the  c»i>l<"»,  ^r;y  main  objiwt  in  ht;  m;-  tn  thio  rnttaga  waa  (o  be 
in  keeping  Wif.h  ^'i*!  ^  Jli*^:^^  CviiiN.i  ari.ia  fltjpi  ly,  *  t  that  there  ahouUI  l»e 
PO  dilnct^lj  iu  chati^iiig  ovrr  at  iiuie  that  the  C-irpotatioo  ware  able 
to  mnir  IM  mrrenl  cbe«|:«r  than  we  OMtld  |inMi«lM  it.  koMBH  ten»- ii 
b  HMt  •feonrd  for  the  Board  of  Trade  to  laaoe  viRiw  TiRublliNliirlti'  H 
•pparatitly  cau  only  1*  rf h  1  bv  Imjint  " 

Mr.  WILLIAM  Mi\VHIin  i;it  c,,iuujm.,c^U!.1  f  .i:-...;,,^- :  "lmu»t 
fint  of  all  congratulate  (he  ULa^gnw  Ujcal  .Section  on  havuig  a  l*»l>er 
teooght  bafore  thetn  dMliotf  «o  admirably  with  rlecfrieity  luitply  lu  far  aa 
ftlaignw  ia  concern «l.  With  tbe  argnmenu  |nit  forward  by  ilr.  ("hamen 
in  favour  of  low-tonaion  nmtinnaaa  current  aguMt  oUorattiBC  hif^- 
tension  in  cnmpact  area*,  I  think  pverynne  tntwt  agra*  that  it  ia  mrpruing 
that  in  face*  iT  il  ^tp^f^tw  ^mrH  with  Ik>w-*«>*itm  wtwkiog 
that  even    tiow    '■njir.r^r"    <\rty    (o    '^^    f  ^uii  I  htk\r    xhr  c-.-urage 

to  odtiaa  the  adoption  of  alternating  currents  iu  eucii  »rf,vi.  No 
ImK  om  bo  fMud  mtk  Mr.  CmbobIi  daokrioB  to  adopt  the 
lUI  nwiiuo  aHowad  by  the  lhaid  of  Tmit,  wad  in  my  opinion  it 
la  a  griennu  miatake  that  the  Uoard  of  Trade  •huuld  u  i^v  Hfji  in, 
nuiking  an  atteratinu  uf  only  a  few  rulta,  which,  howerer,  xrr  xtitli'  n-nt  t  • 
interfcf*  with  what  waa  mnit  likely  in  the  future  !<■  be  a  univertai  ataihlar<i 
of  preanire,  riz.,  500  Tulta  ou  a  three  wire  aj«leni,  and  lurely  tbe  time  i* 
cocne  when  the  electrical  tradea  ahould  take  up  a  pcwilion  and  bring 
proaaurc  to  bear  U|r>n  the  Hoard  of  Tntde  in  Kuch  a  way  tluit  tt  uureaaon- 
able  a  proponal  aa  thia  nlteratinn  ahould  not  take  eOiMt.  Other  trades  and 
induatries  hare  h»<l  Iw-fore  now  to  bring  such  preasnre  tn  b«r  (i 
Oovemment  department,  and  suirly  miw  if  the  time  for  ihr-  i-iixLriL»l 
industry  to  be  up  ud  doiiw.  ikiiipasiiig  Uw  Itoard  ol  Tntde  argu- 
nMBt  to  be  that  filtt*allo  fhm  dio  dnp  tko  ImAv  it  duogtruuis 
thai  aurely  one  and  OH  wOl  miaXk  laot  HO  volta  ooaoot  te  aafe. 
Hmt  hmag  to,  it  is  much  the  name  aa  paaaing  aa  alternating  eur- 
MM  mpflj  at  1,000  volta,  but  refusing  to  pwa  it  at  10,000  volta. 
Mr.  Chamen  u»*«  a  very  clever  argument  In  f»vnur  M  thp  imnassd 
preaanre  when  he  delinea  '  Wiio  are  tin-  (  rf-irntim  '  T^cere  is  an 
4oubt  wluttevtr  that,  with  all  deference  to  sucli  an  autbt^^it^,  the  pressure 
<i  liOi«IlaiiaotaogoDT«iii«at  fortliotMras  a  rvl«  ;  but  at  the  same 
tbw  then  i«  awery  pn»i|iet,i  that  tlila  will  he  only  a  tcm|nrary  objection, 
aa  no  douh^  T*»rT  »ibnrt*y  t.itnm  will  br  fntmff  ^rRp*»riji!ly  iiri'  Liin[.*'i 
will  Wur'k  M  wf  rin  rhr  l.iRh.^r  prwnur**  *iiri  er-nnnrnii'ftllv  m  lliey  Il-wo 
faitlMrto  on  tbe  lower,  tailing  this,  tb*r«  is  no  rsaaoo  why  tbe  reduced 
preaiure  of  electricity,  when  used  in  motora,  should  not  be  uliliaed  in 
mai^  instaooea  for  driving  small  motor  generatura,  and  lo  getting  in 
)  that  aMky  ha  found  moat  convenient." 


IHE  DBBIGNINQ  OF  LARGS  IBAMWAY 

QENERATOfiS.* 

BT  mmtea  pambui. 

Front  a  coounatdal  point  ot  riaw  ilie  pr«c<a«  of  dynanw  doiif^g 
mar  fairly  be  eaid  to  oontitt  of  drtannintnu  the  difftMBt  dimeiitiona 
•0  tbataonaoM  abnormal  coiiditioo,  brought  about  bv  ineooMatency 
of  apecd,  cnmnt  output  or  voltaoe,  may  ue  balaneed  agaiiuc  toine 
other  condition,  m  nt  M  make  the  result  m  a  who!<!  ^uti-'ractrirv, 
althotltffa  the  imlirMual  caiwtanU  chosen  do  not  in  th«m.'wlv<"^  ninke 
for  highest  ••ifii-if  ni'T.  I  jirop'w  to  liKil  the  scope  of  the  pri'^^'nt 
artitli-  *.u  ihi-  iM  ii.-iili^rn'.i  n  -t"  thi-  ii('>"i.^rjuig  of  dynamo,-  w;ie.-t  thLTe 
iii  no  i:iL'<':i.'<i^<ti-itC¥  ii«twecji  ipcs^,  voltage  and  current  output,  and 
tt'hcru  ilic  in  Uviaual  ralaea  aa  to  magnetic  llui  or  electrical  current 
are  normal  sind  make  for  highest  elGciencr.  The  siirfacea  of  a 
dmano  an  dfteraiiMil  limit  thamial  oonaideratkau,  PlirtlcnLir 
dLB«ajliaa%  Iwwmr,  lum  rafermy*  to  tbe  magnetic  limit  of  ontpuL 
Experience  kMaDWMaiMM  10  extemlH,  that  in  the  desi^gn  of  laiga 
ffeneratoiB  IIh  IMMMt  en  liegntt'.l)  sUurt^nGd  by  fixing  in  adruuw 
the  efficiency  as  rcgardi  encrf^r  loss  and  allocatinjj  the  individual 
loos  to  the  several  uortai  Tliu»,  for  large  stn-et  railway  gciicratora 
tbe  effidaney  be  taken  to  be  between  04  per  ceuC  and  95  per 
tgahtui  the  fanoalloMMd n tgltom  i-^ 

Par  oent. 

nttaeiDMnatiiro  -  4..„...........„..,„..  9tt 

Anoature  axvloss  

Field-magnet  Imw   076 

Commutator  lo»,  CH  and  mechanical  fi  iction    075 

Thapoia-pltos  loss  is  her*  iadttdsd  aa  a  part  ot  tiio  en*  loia. 

*  Ftam  tbe  And  JhUmug  Jmmal,  ol  Mmt  Yerk. 


From  the  tempetatm  iIh  ptrmttMr  viiHNimhiVSiittnd  in 
practice,  and  the  j  irnnlilMi  iBMiw  01  temperattutt,  the  tarflkM  of 

the  dilTiTent  perU  bt  a  RttW  Output  is  determined  by  the  vnct^ 
loss.  The  incraw  of  tenpeiatars  per  watt  per  rquare  iocli  at  (he 
periphery  of  an  armature  tdtnuld  be  from  Wt'.  to  15  C,  A  lu'C. 
rise  would  lie  a  very  well  ventilated  armature  ;  I5'C.  for  one  that 
not  carefully  ventil:\l.-fi,  ind  IST*'  is  a^ixid  aveniKe  vnhti*  tf^as^'itjK- 
h'T  the  puq)o«e  i  -i; -  ilutinn.  'I  hi-  iaat  a  sppcd  of  2,."''  H'ri.  ]«  r  :..iu., 
wliich  is  normal,  but  caicuUtiosui  are  not  apt  to  lead  tu  wri>»^  rei>uitK 
if  the  {xn-iphcral  speed  varioa  considerably  from  this  re-tiilt,  ^ince,  a.* 
tietween  ^OuOft.  and  3,OO0fL  per  win.  there  i»  not  more  than 
10  per  ccriL  vaiietiom  of  tanpentan  lite;    Tbese  figures  nfer 


partwularly  to  the  atniatUM  eoi^  vhm  tko  wettloM  per  square  indi 
u  nlioiit  double  that  at  the  ^lindriMl  end  eooae-nions.  In  the 
normal  cage  about  35  per  cent  (^R  loa  ia  at  tlw  periphery  of  the 
core,  and  the  remaining  {jb  per  cent  at  the  end  connection!.  The 
above  increase  is  by  tem|>er)Vture  thermomctricalty  measured  iit 
the  pfriphciT  of  the  armature.  If  the  increase  iu  ti-mfivraturn  i*  to 
li-  .  Jil  uUtL'  I  :rMiii  the  increase  of  resistance,  the  corrw[>oniliti|{  tem- 
peratures n-<.  il  1  lie  I.'  I',  and  ii'C,  reispertivcly,  mea<urud  from  tlu- 
in<;r«a«t'  uf  rvMUni  o  <it  ttte  armature  aa  a  whole. 

I II  the  field  maenets,  the  teiuperaluns  tocrtttse  per  vaU  per  square 
inch  uMmlaKfaao  io  about  W>C.  bj  tbamottalormd  by 
resistaaoai  In  dia  eoaanttlator,  the  Inenaae  of  tcBupemton  in  <he 
normal  case  io  alwat  18*C.  tuT  watt  per  square  inch.  In  the  best 
practice  it  is  the  custom  tu  limit  the  temperature  increase  of  any 
part  of  a  dyiMino  to  30'C.  by  Ihermonietric  teat,  or  4.'i"C.  by  incr(ite« 
of  resistance,  the  datum  Wine  £5*0.  Experience  conclusively  show-i 
this  tij  Ito  a  -jir i-fiii-toty  viiTiu',  JIcin'c,  an  appruxiinale  eeriM  of 
oonst;inta  tii  llu-  r>'<[Ln.-it<'  r^i<li.itiii^  Hurl'aLC  fur  a  f^"*"  SjJitpaf- 
tun-  !□<  rease  per  kilowatt  output  can  be  fixed  thus  : — 

I  nt  the  fiaia,  Uia ladiainig  mifaaa  pat  kUovatt  outpot  voold  be 
For  the  amitton^  Aa  fwUttiiig  auilbta  pw  kihmitt  outpat  wooM 

be  iJi  75  »q.  in. 

For  tba  eoBUUiMlot',  tha  ladiallig  anilkea  par  kibiratt  owtput 
would  ba  3^S  aq.  ia. 


Kio.  L — Testing  Laboratory  Values  for  Hyatensta  Loaa  in  Good  Commercial 


01  l>'f  OS 

IfatU  l-rr  F,mri,l  nt  "  ( 


iWerring  to  the  sf>«citi;  method  of  calculating,  the  C*R  lotw  in 
tli<'  Armature  needs  no  specific  diacussioo,  althoU);h  it  is  the  xifwl 
[invi  tii.-  to  limit  the  current  density  in  lai^^e  generators  to  about 
l.TiO)  iimperea  per  at^uare  inch,  the  rate  uf  ifcneratioD  by  heat  at 
41  <  c.  being  »•!  mtli  par  poond  loaa  ia,  oopnit. 

As  rcgiida  the  oom  loie,  tbii  can  becMenlated  on  aaaumptiun* 
ftom  teats  made  oo  samples  uf  iron  as  to  hysteretie  loai.  Fig.  1 
ahowa  results  of  such  toshs  on  gootl  commercial  sheet  steeL  In 
practice,  however,  it  is  more  expcoien*  tu  i>t  it:  ti^ili  a  cur\-o  aa  shown 
m  Fig.  %  In  the  process  of  calcula'.i  'ii  >it  tJ.e  ■  ..re  loss,  the  elfe.  t 
of  distortion,  whi?ii  in  jjfiC"!  pr.vli  ^  m.iv  in.irciLs.;  the  ruaxim'im 
density  3*.'  [.'-r  .--cnl.  Klioulii  If  l.;st  si^;lit  smcv  th.;  lo**  ui  tlie 
projection*,  ami  curt  iiKr\^:i«i,:t  very  oonii'-lei-ably  with  tueli  «in 
increase  in iknsiiy.  In  «  wi-ll-de»igne<l  dynamo  I  should  expect  the 
densities  to  be  taken  so  that  the  average  loss  in  the  armalute  core  is 
lees  than  1  wati  pec  poiUKL 

Refurrin;;  ncslto  Oe  eommntatar,  wttb  eatboa  bmhea  tb« 
onitoBt  danai^  ahodd  not  cxoaad  40  ampam  par  aqoara  neb  at 
Ml  load,  flw  aontaet  Kebtainca  miiaa  eonaldanblr  aaaoidiiig  to 
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tilt'  conditko  of  tlw  onmniiilitor,  bat  a  good  av«rao«  reialt  i* 
tn>3  ohiiu  per  moare  inch  of  cooUct ;  in  other  word>,  tner«  may  b« 
I  S  voltji  drop  from  contact  reai»tance  at  fall  load.  Ad  ordioarj 
pr<«*nr<>  nf  cirttaet  in  l  -5lb.  per  squm  ilKl^  in  whidi  «aM  at  » 
periph.-nU  H].Ht^i  of  2.(»niL  per  minnt*  Om  — Bbnakd  Motfn  ii 

abcmt  'I'l  I'll-  criit  'if  the  fit  Iciiw, 

A-  r<'(;Li|-ilB  tlic  li>«*)>  lu  llie  fu'M  iiia.^net  cijiL",  tlie?j»  havt  b<;''n 
giicu  in  extent.  Jt  u  usu^  u>  calculate  the  amouitl  oi  cupjter, 
aasuroing  000  MipWW  per  squarti  inch  Clltl—t  dHuHr ;  7S0  ampere* 
per  (quaro  ilick  ia  eanunonly  accepted  tt  Vb»  Binit  ia  good  practice 
in  lan;e  gcncratore. 

BelemnK  next  to  the  dtoixn  of  the  IkaU  lUlgneta,  it  mar  be 
NBuu-ked  that  the  function  uf  the  field  magnati  mtf  be  conaiut^n  1 
tlitt  of  isapplying  at  minimam  co«t  of  magiietic  and  electri<'al 
loaterial,  n  m!i;.metic  flux  uf  u  certain  mapiitude  an'l  «taWlity.  and 
tiiij  II]  ixliinirri  Armiiliirt'  n-<ii  tiuii  |»TijiiA.*ibK\  wliicli  JotermiDPfi 
by  the  coudiitunis  uf  commutation,    in  the  normal  djnamo  circuit, 
tiic  followlDK  value*  at  no  liiad  and  Adl  Imid  an  ^fioil  of  »  *InI 
fitld-iua^^  multipolw  dyoamo  :~ 
A'o  Load. 
Feroentage  0/  D«ii»itiiM, 
total  mai.     (CAS.  hnr«  ^.^r  aq.  in.) 

Armattaraem  ITS  ...........      hO  COO 

Ti- ill  «   5      ............     laj.OOO  ippawBt 

AlrK^p   70         ...........  'iO.OOO 

Ua«»«tcor«   12    80,000 

Yoi»   10    fieyooo 

Full  SaUd  Output. 

Ar«MlM  MM   3   60,000 

9f«tk   18      ............     138,000  aiferait 

Air-xap    60  46,000 

MugDei  Mt*   15      .,....».M.  102.000 

Yoke    10    7SW 

It  will  be  noticed  that  nearly  80  per  cerjt.  of  tlie  tot4il  iii.m.f.  i> 
cottoeroed  with  retmiMe  to  Uu>  conditiona  to  be  niaintainied  iu  coa- 
Tba  moi*  ^mtmlM  imtam  in  «te  laid 


1  '■  1 

t 

— I— 

— r- 

I 

t  

— 

1  

■ 

1  1 



-u— 

'  1 



H 

M 

H 

r — 

rjo, 

EMI 
Core, 


a  a 

Iba  MMta  Iw  

~   "   to  nwly-Utia 


•  irciiit  will,  of  coarse,  vary  aomewhat  according  to  the  relative 
market  valae  of  iron  and  cwpppf.  Tlie  ."nrfape  of  the  field  mngncti, 
awuming  reiux)n»'i'le  ilci  lti  of  wimliug,  an  atiled  abi  ve,  is  dpUrmuK'il 
from  the  Ctt  Ioh^.  the  i:u  reivie  of  temperature  per  watt  per  square 
inch  and  penniiisilile  im  rdiM'  of  ttinii>eriitare.  The  croas-aection  of 
the  field  ntasnet  oatm  u  ilHermined  particalMly  with  leiiare&ce  to 
tiM  mgnitam  of  the  magmiic  lluz  ana  the  aMitaaaHOBiifial  daaaity. 
Tha  iingnetie  flax  ia,  as  stated  above,  fixed  ftoaa  t&a  imiliBBm  per- 
ntlrfWt  armature  reaction^  and  the  density  from  the  propertica  of 
the  mMeriala.  The  geneol  dbnancionB,  therefore,  or  the  magnet 
eoiK  M  to  1(  u^nh  and  diameter,  are  within  the  limits  of  good  practice 
dateruiiat'l  hy  these  factors.  The  amount  of  copper  in  tfi«  field 
luagnat  c«>ik  can  be  convaniantlf  calanlatad  from  the  fuUowing 
fbimuki— 

Weight  of  wi)per  per  «pool-31  x  ^?!?E«*^y. 

CutveR  3,  I,  and  5  «how  tin-  iiiftgiic-tiL"  pr<>|»ri.ip«  of  oommercial 
wroii(,'lU  iron,  i-aat-iron,  and  ciu<t-sti-i.-l.  Thu  curt-i  -Imulii  always  be 
of  wrnuKht  iron  or  steel,  'mt  tlif  _V"'ti'  int'V  hv  of  cxst-livm  or  steel, 
aoi-ijf.iiiif.;  to  thi-  market  value  of  indteiial.  I>aiuiiifiti"i  pi"ili'«  have 
nut  l>L'«ii  a  |>&tti£ttlar  •UMewt,  aiuce  thcv  l«nd  Ut  BMi>.e  Uiis  llui.  at  the 
pole  face  unstable  aa  to  surjpng  on  change  of  load  from  the  coils 
under  conuniUatioa.  The  leakMe  or  ratio  of  effective  to 
II  jx  vtiiea  mnavbat^  liBt  villi  laraa  r 
not  eiteatd  M  per  east.,  wUcli  na^  m  aanlj  aanmad 
Tbair  Inko^'e  does  not  iacreate  more  than  30  jaa  ccafc  batmen  no 
1  and  full  load,  or  3  per  cent  of  the  total  un^  wOt  wlA  normal 
,  doe*  not  gcaatty  iaflnance  tba 


ing.  The  numlx-r  of  poles  with  BttlUpIe-^iKoit  armature  windings 
is  dctumiinvd  by  the  maximum  armature  reaction  coiititlattt  with 
eomuiutatiou,  the  minimum  number  of  commulator  s^gmenU,  and 
the  maximum  pamiMiUa  naetanoe  of  an  atnatOM  eoO,  and  tha 
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Curve  lor  Uuud  (Quality  of  Wrouxbt  Iron  and  Sh««l  Steel. 
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?rom  the  condition  determining  the  maximum  current  whi«h  aan  lia 
collected  at  a  set  of  bmahe*,  which  in  tbe  kind  of  pnwtiaa  1 
coniidantion  doea  not  flouaed  aOO  anpanaat  latad  oapad^. 
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MafMlk  Limit  OutjnUt. 

The  limit  of  outfit  a  comtiiuUtiDg  dynamo  intiii  a  magnetic 
point  of  view  is  tJcU  :  iniin-il  from  Uiv  insxiuuni  valac  ;  that  having; 
regard  to  heating  can  be  awijjnoil  lo  lhre«  independent  varLoMci. 
The  fint  haa  reforcnce  to  tti«  la.m.f.  undernrath  the  pole  piece, 
•ctiog  to  pmdiicf  dintortion  m  ihp  r.ir  ;;iip,  tlic  uMinnnt'  f  li'lortinn 
IwiDg  determined,  aa  vraii  -ihowii  1  v  H  ;)ik:n<  .n,  liy  tli.-  i  .1  under 
the  fjle  piece  (equal  tu  lb*>  rr..ii.lii'f  ,4  cmniuclur'  iiii;lt:|ilii-il  hv  the 
curri.iit  i  and  the  tnatnietK  ri:lii:  [a:ie«  ainnnd  which  tlii»  lum  1.  u'  l<. 
The  amouut  of  dutortiun  cnu  U:  limited  br  malUog  tbii  reluctance 
coiaiMntivalf  gmt,  and  in  tlie  Mw  of  imgoetiaa  oinmUiRo  cm  Iw 
ando  to  iaoKtM  venr  slowly  with  tlie  nuMjl  or  ouncnt  ia  the 
Mnotwe  Iqr  aulditg  tu  iaitiol  nugartiaatkii  inllMlinjiiKtiwiui  hiKh, 
•0  thot  the  nIneluM  inoMMM  greatlf  with  tin  inemtw  of  nufpietie 
deositj. 

Secondly,  the  rettUtance  of  th«'  colU'Ctiu);  brj»he»,  whicli,  with 
dynamn*  with  bra^hen  at  lixed  lead  for  rariablc  load,  play*  a  niiwt 
!iiip.3r( Hit  part  Since  the  reverting  tield  i«  only  of  pn-iper  value  fur 
unecurrvnt  output,  this  re»i9t*iijeai't»  <\ "  tri yiT>M  ,i!i!!i;rmi!  -tifti-nt 
when  the  coilg  are  short-circuited  lu  ftn  iiLtli  "i  !i' ■  i  m  '  irr^- 
vpondiDg  to  the  cumnt  ouUmt,  {%)  tn  mcresae  tlie  rat<^'at  which  the 
cuffanfc  Mia  Off  ia  tiMooihiwlMB  ■liacMrain»od,rad(3)  to  ahnnt 
intoo  oboct^irailMd  coD  a  pntion  of  fho  mono  cnrrnit,  ao  that 
on  tearing;  a  bru»li  the  current  is  in  phau  with  the  enrrent  in  the 
main  <-ircuit  Tlie  contact  mislancc  maybe  Yariad  ateordSng  to 
the  qualitv  of  rnrhon  ti«d,  whiih  varies  frtnn  899  x  10  ohm!i  j«"r 
cubic  in<  K  to  3,9<iii  x  lO"  oiiiiw  jxr  cubic  inch,  Imt  in  ordinary 
practice  it  is  fo-snd  ;!•-!•,  i-.iMs  t"  Jiriii!  tin'  i>inl«i-t  r*»«- •t.ini"<>  tfi.it 
the  ilr.ip  in  the  l'ru-!ie- lit  liail  .im  r.ti.tN  ttj  nut  uv  w  lli.iii  li.ilj 
per  cent.,  oUji'rn  He  thn  oiiuiniil.it'sr  li-'i  .  .rin-s  eii;t'-.-iv.'l  v  aud 
cwtly  and  elllcn-nt  >  nllrctiN:-.  di'tirnlt. 

Thirdly,  thci>eU-iudai:tionol'  the  individual  armrit urr  r  which  if) 
a  ineai«iire  of  the  maximum  lieM  slrenglh  require"!  f  :  lu;  1  ■  nt.  r.  v.  1  ^il, 
at  alio  the  auiouut  of  dislortioa  produced  locally  in  the  line  ot  com- 

Ibrwaid  nr  iaenooiDg  carmL  Hil>  bidaetaBCO  vollo^  which  may 

ho  cahMiIated  from  tbt;  laws  of  the  maf^etic  circuit  or  on  the 
hutU  of  20  C.tj.S.  to  2»  C.(;.S.  lines  i>er  ampere  per  inch  lcii«lh 
of  armature  iron,  has  lieen  limited  in  value  IB  tirflU  of  Iho  volt 
drot>  in  the  broshef,  with  full  loail  current  dearity;  oad  (b  tona* 
of  the  BVcr/ij?e  "Srcnxth  of  mn^'Dctic  fielrl  «>xpte.<'<cfl  by  the  .iViTftfji' 
voltftL.'!-  Ill  1  i;:imutator  sepment'  ii:;iler  a  [v  ie  piece.  Neither 
method  i>y  itfelf  i«  entirely  salLifactt  rv  tlif<Tetu;illy,  hut  pm-!ifiil!y 
the  r>esult.<  arc  fairly  consistent  wtu  n  tlip  :,il\it-!':  ii:  In  tiinn' 
voltage  do««  not  exceed  three  or  four  timeo  the  drop  in  the  brui^hen  .it 
fall  lood,  or  Movin  aano  thaa  oaa-thini  awag*  atm^th  for 
manoL  The  »e!i-ladaetaaco  ■do  at  ao-Iood  to  inovoat  the  ^•ene- 
lation  or  ahnonial  cnrrents  in  tlie  short-circuitc"!  coils,  but  at  full 
load  ncl«  to  prevent  coiomiitatioii,  not  necv»urily  by  setting  up  a 
magnetic  fieKI,  Kince  tbi«  may  lie  uulliGvd  by  the  in.m.f.  of  the  field 
niagiietii,  but  by  distortion  of  the  magnelic  field,  «u  that  the  current 
in  >the  coil*  is  not  proT'i-rN'  ri-vrrsJ-il  ii«  it  |i(ic«r-,'<  fiv-ni  nn  Icf  tin- 
<  ollecting  bruati  iiitn  thf  '  p  n  .ii.  iiit  )«.«.li  i:i.  'I'lie  in-inii-tn  ■. nf 
commutation  v.iric-  in  "riiuiarv  ]ii-.i<>t:i  i-  irum  « ■  iv  li-  t- >  'My.  \-  s  . 
persecoiiil.  The  rc.i  t.iiiri-  Vnlt.i^'r-  1.  a  Mi.'j.-iiri  of  tin-  li.iin  i^-i-  tli.il, 
can  be  done  by  a  coil  when  not  in  proper  tield  strength,  and  may, 
therefore,  be  imioaiioii  if  Aa  coalMt  loeiataBce  bo  iBonoaed  to  a 
oonresponding  oitaat. 

Tbo  ahoolata  fffquaacgr  of  tha  manal  iadopoadeat  oa  tbo  diatri- 
hution  aad  ati«nf(th  of  tha  iwreni&g  Gold.  Ia  fnaelieo  tho  bnuhex 
generallr  cover  3^  commutator  seenients,  and  are  moved  forward 
to  a  praitioQ  Bueh  that  the  iM.'lf- induced  field  at  npnroxiiuately  full 
load  iH  overcome  by  the  BcM  of  the  fi^ld  iiiagncti;.  With  the  induct- 
ance liniit»<l  a<  uliovu  the  light  load  induced  currents  in  the  short - 
i'imrt>  i1  ■  111*  ffil!  not  be  more  than  one-(juarter  or  ouc-tifth  of  the 
fill.  Ill  ui:i  :/.,  Thii  limiting  value  for  difltorting  m.m.f.  h 
■  li-t.  rdiliifii  hy  initia!  raagnclisations,  oonsi'tj-nt  with  heating 
ill  ]ii  ji  I'tn.iiu  and  I  jr.ilu' ;iir_-,  but  results  '  I  i  iinticii  imlicate 
that  the  m.m.i.  acuo^  uudt:  tho  polis-piccc  should  not  exceed 
tttifliaa  tho  catira  u.ni.f.  of  the  iniUBOlie  ciRaU^or  MUumk  the 
ioitlBl  BiJaX  acting  in  the  uir-gap  nd  tMlk  Al  will  ha  seen, 
hownar,  Imnb  the  ohiorvatfaiBa  aaado  ta  tho  iBflimco  of  highly 
magaetlMd  mojoctioaa  and  kdtade  ia  TCBtOatiaB,  thoe  pvejoiitioiu 
can  vary  widely. 

As  regards  oompounding,  in  good  {inutiee  tlm  pole  piece.s 
cover  u1«iit  s*0  per  cent  of  thi»  cirtumfcT-pn-r  (■f  the  armatiiri^  Tin- 
streii,-'th  'if  the  revcr-inv;  tirld,  .m  i^ivvn  ;;V..iM',  .  oi rt-?|i..nnl:i  m 
a  priii'.tiiiii  ariui'itiu'i'r  t:i  ;i  Ti'/--i"ai m  th"  I'liisaca  Hp|>r«.^i- 
mati'lv  n|  tn  tin'  •'"l-,  in  wliicn  cas.  tlii:  jy.wtr  of  the  arniaturi; 
for  demagnetisation  is  the  number  ol  conductors  between  the 
potca  maltipliad  tin  amber  af  aniono  ia  each  ooaductor. 
The  leni^  of  tho  aratttOM  heiaig  dalttttfand  bj  the  iadnotaace  per 
unit  of  length  and  the  total  penalaeiblo  indnrtaTwe,  this  diiuenFioa 
divided  into  the  surface  gives  the  diaaieter.  The  rOBUining  dimen- 
a\i>us  follow  from  the  various  conntanta  set  down  alxive.  The  numlicr 
of  cuniiuulator  segments  follows  the  inductance  per  coil,  and  the 
BUxiBiBm  potaiiaaiblo  armatara  reaction.    The  thickaew  of  the 


bruslu-a  i«  determined  from  the  contact  resistance  and  the  wiiith  of 

the  ma«P«"tii"  mnt  fff  spprnximnfe  nniformitr,  ppHpratly  rrrn"  =p<^iid- 
ingto  till-  iliii  Ki:.;!-?  Ml"  thru-  III  fr.ir  j-.'^ruL-nt".  Thnlc  l.ru-li.j.-  K-.-sen 
the  frc<|urricy  of  cooimulatiuii,  heiire,  tn/<r  alia,  the  advantage  of 
xhapiiig  the  pola  pwoM  waato  havo  the  lannriat  amo  a*  arido  aa 

ponAil>l>i 

l!y  tho  ooaitoqr  af  E.  W.  Bioi^  Jun.,  I  am  able  to  give  tha  Iblkw- 
iiig  parti enlan  of  a  geaentor  denigned  by  the  engineen  of  tiM 

(ieneral  Elwtric  Co.  a  number  of  years  ago.  It  was  particularly 
remarked  at  the  time  that  the  variou-i  conatants  were  iae^d  from  a 
deHigner'i«  point  of  view.  The  practical  rcnnlta  in  the  working  of  the 
generator  nave  been  so  satisfactory  that  it  may  be  fairly  state^i  that 
thia  djraaaio  attaina  aa  aear  perfel-tt'  n  oa  ia  poadble  ia  conunorcial 
pnetiea, 

Jktcriptitn, 

N'aul«rof  poba   10 

KiMvatte   ...„   660 

II.  I'.  M   flO 

Terminal  vnlu,  full  lowl  660 

Terminal  volti^  ao  load   GOO 

Ampmi   »   UOOO 

Slrrtrieal^ 

Aiwatam-lteaiiiHil  voMt,  Ml  laad„,.„  „   fBO 

tViul  iatanal  volts  ..^  669 

N"  .  I..».l  TolU   500 

Niiiut«r  of  circaiUi  _..   10 

St  }le  of  winding   .Siugia 

Time*  reentrant     Singly 

TuUl  (lorallel  patbn  thraogb  armature  ....„   10 

4'.>uiluciurs  in  »aric«  batWMl  hlBabai   1W 

Ty[>^  u(  oiiKtrU'-tion  of  iniiiilBK  ...,»••••••>•»•.•<>••••..•>.•  IWral  vuund 

NuiutifT   f  tv:  .  .:i-1ui!l"ri  ....,.....„.,,»,   liMO 

NuuiU-j  .<f  .<.M'....  

Number  <if  oMMiucturs  |)er  tlut   6 

ArraugeuMot of  eoadaeloiB ia  ahrt.  3  wUe tnrS  deep 

T:«t<tiuH»  bHween  bfudMit  WC.  0WI6  ohnw 

c:  It  •Imp  in  anaatare  at  WC... — ...,„.„...........„  tW  voMo 

(  It  dmp  in  i>nuh-<OBlaet.eiMriM»  t4  aata 

Total  CK  drop   10 

Aai|NMeperiq«iMio«b  annature  cnadaoian  «h............  1,660 

Volts  brtween  Kgnwiita,  aversge   6*1 

.\ruMtui«  turn*  jier  |wle    90 


1) 


Ata|KTai  iwr  turn... 
Aniuiturv  iia)|i«re  turns  (xir  |">le 
L.fa<1  ^'f  Krii«H»»»  ''niEtnlier  of  sr^nipr.*. 

I.eail  :f  M-U":!- ^  |"'reeDtj-..   

IteTUJigitPliuog  ampere  turn*  ,|>«r  cent.)  

I tvioagD«tt«iog  ampern  turiK  '.\*t  polv)   

I>i«|.:irting  ampere  turn*  per  yi*  , 

Krt'iueui.y  uf  cxmmutaliaB,  qfdee  per  aeeood  

('..ill  •hort  circiillad  togvther  per  faraeh  

TuruB  |>er  coil  

Tunis  abort  circuitetl  .  l:'  tl  1  1  1-  r  '  :  i.-li  

UuoiIui;Uhs  per  j^ruup  o>iiimuutp(t  lugeihet 

IteaetMaa  voltegit!,  eaa  «oit  (volla)  ,  ...,m». 

Ifa^Mftt. 

Meetl'"™.  fruui  uue  y:j\t  uu  1'mJ  anil  SQQ  VOitl 
C.x-Di 'K-nt,  uf  intgueuc  leakage.  ...........i 
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I'Mht)   kiloUnex)  , 


V  »Kaliiie«  in  cue  { 
\| r-,-alm«n  iu  on*  ( 
Armature— llennity  iiu  Ljiul  kiiuiiuwi 

Ueosity  full  hMd   „... 

Ampere  turns,  no  lu«il  

Atnjx'rf  •-iTTt»  full  l<Kwi 
Tetlli    .K|ii>ftn  I.'  ' li;n»ity,  m 

Apporeot  density,  full  loul  kiloliuo 
C.irre(.'t<!«t  density,  no  Ifatl  kilnlino)   .  ., 
1 '..rreotoj  density,  full  loa<i  kilnllnr«i ,  , 

Ampere  turns,  no  load  . 

Ampere  turns,  full  I'Wd  

t i»p— Ilcunity  «t  [  il.«  f^-e,  nc  Itwl  i  kili'liiie*) 
Detiiily  at         fi     fall  liMil  I'kil  ■lluen! 

Ain]ii»e  tunis,  »i>  load   „   5,000 

.Ntnpoialantb  foil  lead  

Magnet  Core— Doority,  no  load  (kilalinei) 

IVnsity,  full  loacf  :kaol5ii«)   

Ampere  lum^,  no  IomI  -..„....„..,.....   BBO 

Aiiippr'! 'iitn>  full  loiil   _   1,630 

Yoke— D..iiJi-y  lu  l<x»i|  ikilt>linnii  68 

Deimiiy,  iuii  load  kiloUnc*]    79 

Ampe  re  t4ira%  an  laaid»   t>'U) 

Auip««  turaa,  fun  load  —  1,000 

S:,i  .nil  i  r.  !trn|><>r<>  turn*  f'>r  itr>  kud  and  £60  iataraal  volt*  9^460 
ful.  Ill  and  5S0  volte  ...............  IS^SO 

The  den»ity  in  tho  cure  =  bi  kiiuUucs. 

CxD  75x67 

1,000^  1,000 

and  from  the  curve  tha  valiMof  0  03  w.iiisper  paiaid  iedntvadfar  tha 

weight  of  diMipatioti  of  enerity  in  l  ore  loss. 
1'l>e  total  weight  of  sheet  iron  in  the  armature  =  12,M)QNh 
lleuc^!,  tore  loM=  12.600  >.  0  88  -  11,100  watt.. 

The  enpedateatally  obaerved  vahie  wm  11/100  watta 
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Thmrmal  CMrufalMMN. 

Aim»lttre— C'Ji  1.,  .1  t,0  Cs±lfWxOW*l>jM^ 
Core  W,  ll  OCn  »i»a.-. 

ToUl  \0'>^  ill  ivrriiii;ure  »l  full  la»<l    23,600  watt*. 
Periphersd  raai*tn>g  lurfkcc  ut  «rauiture  =  I2.00O  ftj.  in. 

\VaU9  per  «qutr«  tack  ti  pHiphcraJ  nulUtioK  •urfon   I'B?. 

PeripbenI  ipeed  of  uniktar*       pc'  nitnute)   %1I0 

OljM!r?ed  I  i'o  :tj  temperaUiro  alUr  tiRbt  hour*'  full  load 

run,  ^1  Lk'tertu:ci«d  by  llnnnonMtor  no  arnwtui*  (urfaoe  9tfC- 
ObMnretl  ri3te  dcicnnin«d  from  incrcaw  in  armature  wind- 

jog  raontancc   W0» 

nermomdrii;  teiopnrsUire  riM  per  mU  per  aquar*  inah 

peripheral  nulinting  MtrfalM  liVC. 
7rtir  temperatae  nm  pW  Ipstt  ptr  KilMHW  ftripkiTtit 

r^Jiivling  aurfaee   .-   19'r. 

S|v.il  vviiiiUngo— TuUl  C=^R  loaai><r        1  At  60  v.'   423  v.^u,- 

ToUleiUraalciyUBdriatl  radiating aurfaueof  one  field  nfMi  watu 

rtwfceT  ..7!!7.     0S12 

Otaemd  incroum  of  (cnijiemKm  Iv  UmjumhubIh  m  tor- 

facs  of  ibunt  winding  after  ti^ijiamnt  ttXt-Uai  rma ...  9tK. 

Mean  ri»«>  of  th»rra«»in?t«T-.-  ■   11'*C 

Tb'nij'jtiietrk-  jitjire  ri»»(njean)  prr  watt  pcrtquare 

luub  of  radiating  nui  race   ftVC 

Kiae  of  tMiparatuie  l<y  ubaei  Tad  iacrem  in  raaistanoe  of 

•hunt  wlDdh>|r   WO. 

Iii<«  ut  ttmj}«ntKtT  'hf  uUerred  iacrcaaa  in  roaiatanc*  of 

  ii*a 

.%lean  rim  of  tt  itifierature  of  »|wiJ  winding  from  roiiataDce 

meaaurementJi   VC 

Temperalun  riao  by  reaistaoce  ia*Mnmneiil«  {mran)  per 

mltparaqpaie  in  h  of  i^Jiatingeurfaca  .»  fSSFC 

Coumulutor  Loues  ami  Healing. 

Commutator — Amperea  per  aquare  inch  contact  nurhMt ......  40 

Bruth  reaiatance,  poailive and  negatira    (HIOSA  ohm 

(  ' I ;  l:^a  .>t  bru«h  cofttaete,  watta...  m...  2,400 

]■<  ':i>i.(r.'.i  «ms«il,  feHpiruUnit*.....  .......m.  2,(H0 

2,670 

KoiliRting  aurfaee,  iK)uare  icebct   ,.•<..«>...«»■«...  9^400 

Wktta  per  aquaia  iudt  radiating  tui  f«c«   V& 

'  '■•ftanpimtareaftercighthoura'runakftlllnl  VCL 
liaa  aC  tamprnture  per  watt  jxr  tquiM  ioek  <t 

'       *       *   ............  t4-A*C 


PHTSIOAL  &O0IETT. 


Al  ia\.  orJiujlrj  luftliug  UcU  Xuv.  9,  I'rul'  A.  W.  Iti-iuolJ,  l'.R..S., 
A'icc-Prc«idimt,  m  tho  cbair,  Dr.  K  A.  Lksfelut  read  »  Pa{K  r  un 

"  ElacferomotiTe  Force  and  Osmotic  Proaauro." 

Tliis  Pap«r  i«  mi  attempt  to  explain  a  dlHiculty  in  the  interpretation 
of  the  oraiiMry  Iogaritlin>ic  formula  for  the  G.M.F.  Ixvtween  a  metal 
and  eolation  ^inted  mi  hy  th*  nntlinr  «t  rV.c  DiTer  meeting  of  the 
Btitiah  Ataocmtlon.  An  i.-xj.;i-..i.i<.iti  U'X  tliii  i: M.K.  of  a  concentra- 
rinn  et^ll  i«  oht*in«ii  thi-riii. .  ilyii.iiniiMllv  ilici  a«in»!ipUon  that 

Ai:r\\t>\\U-  ).»  iiiily  ]iiirtiillv  ili^t'.niati'J.  A  pni-tiUnu  ii  uned 
« tik  h  t«  peruirnble  to  water,  but  not  iu  lUt  »alt  or  it*  loof,  and  the 
coBclosioo  follow*  that  (he  K.M.K.  depead«  not  on  the  onootic 
{»«*niie  of  the  metallio  ioni^  but  on  that  of  the  tolutien  «■  a  whole. 
A  aiejhkal  lepweentetion  is  girai  nIoUing  osmotic  pre«ure  againat 
dilnikD  amouBg  Bo3rIe?t  lew  to  boM,  and  it  Li  abown  that  ihc 
E.lf  .F.  in  not  proportional  to  the  integml  fVdV,  but  to  the  converse 
integral  /VifP.  Assuming  further  thet  the  oamotic  prcuure  chitngca 
acconiing  to  \'an  di  r  NaaU'n  e<{iiation  the  E  .M.K.  ia  greater  than 
that  calculate'l  u>  111  Bojle'A  law.  If  the  electrolytic  solution 
]irf«»»»re  ia  calculated  from  the  integral  fVdX  it  rnmt*  out  lO" 
iitniii*iilierf9,  but  if  Jn.iii  tlie  conreKC  i«t*(.;ral  tlic  value 
ulitatQed  ia  about  20,000  atmoaphcreK.  A  comp&riiiju  bvLweeu 
actual  E.M.  K.s,  and  tha»c  detired  from  the  equation  given 
by  the  author  f^hoald  alfurd,  if  the  formula  is  cttrrectly 
dedowd  from  tlw  awraiplione  made,  a  measure  oi  how  fir 
lha  oanMitie  prie^ura  deviatca  fram  that  indicaiUiI  by  Roylc'ri  law. 
Expcrinwiats  Ulion  concentiaU<in  cella  have  been  uuide  by  llelaihuUz, 
Wmht  and  I'liouiaon,  ^Ineer,  Lussana,  and  Qoodwin  ;  bat  as  tlcir 
worK  wu  performed  upon  cell^  with  mi^Tation  of  ions,  the  calcula- 
tion of  the  osmotic  presAiire  is  rendere^l  uncertain  by  the  introduc- 
tion of  lilt-  trannfcrcticf  ;Tili  >.  Accordingly  the  author  has  measured 
the  E.M.F.9  of  cell:^  r.liolU  migMtion,  usio^  /.inc  us  electroiii-s  aud 
chloride  mid  sulpfaate  ul  /inc  as  sail-.  Ths  R.M.F.  wm  i!i«i«iirt>il  by 
the  compinfntion  tudhod,  uaing  a  I'oat  Uilm  I  i,v  ".liri  -i-Ii  wlii.:h  ,1 
cunent  was  vent  by  an  accumulator.  Tho  accnniulntor  kept  up  a 
eonatant  |wtcnthil  dilliiaaBea,  and  waa  atandaadiaid  dni^  hg  naana  ol 
a  darlteeel].  The eiperinienlal  teaidta  agiae  wUi  un  falewTafnil 
over  the  range  crnti-  tu  deci-normal,  nhowinglliatdiadaviatioo  from 
Ihc  value  given  by  the  Iccarithnuc  formida  i*  aecoantad  by  the 
ineompletedLitoelaliaanribaaeUs.  The eamoliepWMne am  than 
caleoktedframfha  KUKa  and  the  vnltwa  of  Ft  tdotl«<t.  They 


ehow  irregvilaritiea  due  to  thi>  c<.nil!irn.-(l  .'ITixt,  of  the  dccri.'aiiing  lUs- 
tociutiou  of  the  talt  and  'hf  jui  rea.-uK'  >!<')>,irtttre  from  J'Hvk'  s  law. 
Diviiling  the  product  PV  by  \  an  t  Holi'i.  factor,  determiued  from 
conductivity  valne«,  curveR  are  obtaine<l  showing  variations  similar 
to  thoae  observed  in  tlie  behaviour  of  gn-w*  when  subjected  to  high- 
presturc. 

Mr.  WIIETIIAM  <ia»l  tUcrc  wu  uue  furm  of  meuibr»u«  which  is  quite 
permeaUe  to  water,  and  yet  doee  not  allow  dthar  arila  er  the  leni  ki'gM 
through.  He  referred  U>  the  free  aurfaee  of  the  MlBtfooiUalf.  tte  WtMr 
Ifitig  vdU'-ilc  tin  f,'et  out.  but  the  eall  oamiot, 

I>r-  I'ONN-VN  ^iil  Lhr'aulli"r  i<«iiicd  to  biivc  ili-r^itrcrrii  things  well 
JsMiwu  :  U;t  uiatiMioe,  the  integral /  YffP  kgMMralljr  taken  ae  proporlianat 
to  E.M.F.  He  «xpre>aed  bis  inMMt  In  the  eaplanaUnn  ef  tfia  dOBeBlly 
iu  the  locarithmic  formuU, 

Or.  UWFBLDT,  ia  npljr.  atid  Oaatahi  bad  wed  the  Inltcnd/TiP, 
Uit  had  aoi  nMda  aar  naaNriail  eileoleiiaae  ty  aMaaa  er  it. 

2b.  B.  J.  SowiKB  reed  a  Pa[ier  on 

"Aaticmatic  Leniea." 

An  astigiusUc  lens  ia  one  which  so  acts  on  rays  of  light  falUng  on 
it  as  to  i>ro*luee  ;ii  si'iiml  two  f>tal  lines  in  tlie  refrncted  ray 
system.  A  '•■ns  tU'tlvcil  froM  ii  <iuiiiln.i  turiarc  n  the  ^jcncral 
fleinentary  '-\\*  of  (i>.ti|4iniiti,'  lens,  wwX  m  \\w  I'ltper an  ellir-:>i'ial 
li :i»  is t.."l  ftiiii  (■•■ii-iil>Tfl.  Till- fii.; Ill  litiL'j  are  parallel  t.>  the 
elliptic  a.vc«  and  i  >  ikkji'  nd  (o  liiu  lent!  powers  in  thciie  directwus. 
These  ifowers  are]>T  .vorti  nal  to  the  invetae  tqnares  of  the  axes.  A 
curve  orawn  through  «U  giointe  on  a  Una  when  the  material  tkick- 
neie  ia  coaalaBt  mn  be  wid  to  detcnnine  a  natund  apertare  Car  that 
lanai  A  netted  or  natural  apertures  is  employed  I0  establith  the 
varioiii  lelatieBa  set  out  in  the  P*))«r.  An  e11ip«e  is  the  natural 
a)>ertare  for  an  ellipsoidal  lenis  a  circle  for  a  spherical  lens  and  am 
infinitely  long  rectangle  for  a  c\vIiriJri>  .1!  1en>  It  is  shown  that  two 
cylindrical  lenses  crossied  at  li^ht  Htiuk-s  i  i|tuTalent  to  an  ellip- 
Riidal  len»  and  the  power  of  the  combiuatiiin  in  anv  dirertinn  is  the 
sme  th.'ilot' the  ellipsoidal  lens  in  that  din:'  tion.  Uis  il.*-)  fdiown 
that  two  obliquely  cro<aed  cylindrical  lenses  aie  also  t»|kuvaileu(  tu 
an  (llipeoidal  lens,  rtr  to  two  cylindrical  lenses  of  deiinite  power* 
crossed  at  right  eogka,  or  to  a  cylindrical  and  a  spherical  lens,  for  a 
spherical  letM  nay  pa  leplaaedly  two  ounaEcyliaBnaal " 
ut  right  aogleL 

Prof.  &  P.  THOHPSOM  said  he  had  vtm.  seen  this  traatnant  ot  an 
elUpaoidsllsBahafain,althomh  theeateemaeaiaof  a  parabalaidaUHBhad 
been  esMidited.  The  attthar's  method  wa«hai  teaa  hejpww,  now,  and 
weald  he  eery  eaBTOdeat  to  werk  irith. 

Mr.  A.  CxxnTLh  than  read  the  kOnmbig  Fa|nia 

(a)  "On  a  PliMo-TnniBc  Appnntfena  fbr  um  iHtk  BInetnstatie 

Voltmeters." 

Electioetatic  voltmeters  are  parttculaily  iufensiUve  at  the  lower 
})arts  of  their  raoges,  the  divisions  closing  in  very  much  towards  the 
zero  pointi  When  measurvmeuts  of  atiull  direct-cnrrcnt  potential 
diffaitncaa  hnvn  to  he  made  it  ia  an  eeay  matter  to  add  to  the  voltage 
to  he  meaniNd  a  ceiaelant  Toltaga  laige  enough  to  bring  the  deflci  - 
tiou  to  an  open  part  of  the  sealr.  u  tike  small  voltage  to  bo  measured 
is  an  alternating  one  it  is  neecaiaiytbat  the  uuxiliary  voltage  should 
alternate  with  the  same  frei|nency  and  be  in  phase  with  it.  The 
apparatus  described  enable*  the  ptuwe  of  the  auxiliary  voltage  to  be 
turned  nntil  i'.  i^rrt-V  with  thp  one  to  he  nieaiiurotl.  The  pbsee 
ditfereS'. >■.  ri  ti-:rc  i  tu  A  \\w  tij,u-  Ui^',  l  ii'.  thr  angle  whote  cosine 
in  the  powei  laclt.r,  aud  uiity  he,  called  the  power  tag.  The  method  is 
to  get  two  independent  equal  voltages  l.^  and  dilfering  in  power 
phase  by  *jt  and  to  add  together  stiitable  fractiotu  of  tbt«i\  such  aa 
U|aiBi(^  Uicoa^iii  11m  taraltantieeiwd  to  Ui,lratwidim  power 
pbaie  tamed  moni^^  Th«  nnknowsaailf  eoftaiaiaeanoetoi 
in  series  with  an  awnUaiy  voltago  and  »  ToUmalw^  and  the  phaw 
of  the  latter  toltaio  ia  tanicd  nntil  the  dedaotmia 
obtained. 

;6)  "Ob  *  HoUMd  «r  Manraiiac  Pmrar  in  Altaniatinc 

Current  Circnita.  " 
TliL'  <:iicuil  in  which  lliv  {lowcr  is  tu  be  measured  is  connected  acrotta 
the  'supply  cticnit  in  aeriea  with  a  atnull  non-inductive  resistance. 
By  meaim  of  a  tnUKfotmer  the  Btaall  volUi^jc  on  tUi<i  luii^tance  may. 
b«  tianifotmcd  into  one  whoee  power  phue  is  «  hriiiad  the  vHmm 
oil  the  rc(i8taac&  Thia  ia  added  to  the  voltage  on  ik»  ei^dt  to  M 
measured,  and  then  tCTOMd  and  added  again.  The  difference  of  the 
i«iuare.s  of  thew  efhetnn  rtanltsnli  i)  shown  to  be  ei|ual  tou  conttunt 
into  the  ]i<)wer  to  ha  Daaiued.  II  then  ia  a^y  diract  eunaut  it  moat 
be  meosuied  aefuntdjr  by  *^  Walton  wdtautaff  ec  other  anitoUa 
iusinuncut. 

liittel 

l?lMn  teiting  inatraBeMafer  iho  ueaanremaDtoria^  amowrteof 

electrical  power  or  entt)^,  it  is  usually  desirable  to  do  so  by  means 
of  fictitious  Icsids,  i.e.,  Ijr  applying  to  Ihc  instrument  under  test 
cnncnt  and  poteidial  diitaienea  (etncscntiiig  the  mniiied  load,  la 
ovikr  to  oVtaia  a  tclUioua  n«n.indtiellir«  toad  with  aUamaftinic 


Digitized  by  Google 


174 


THE  ELBCfTRICIAN,  NOVBBIBBR  S3,  IMO. 


OurT«nta,  iI'J  (l.lltjrt'Me  mud  current*  slioiil.l      in  the  Kane 

phasCL  Tb'  l  Uiti  tit  I  ir  ihe  instmniCDt  under  fi-'.  ,i  t  l<}r  nieanfi 
of  a  <rai!e("jiun;i  wcsiktd  on  a  IC<>-volt  circuit.  '|  he  jiotential 
liult  rti:  ;.  in  the  a«me  phaie  i»  j^t  liy  lUovang  the  ctirretil  to  flow 
through  B  Don-inductive  rctijtaoce,  anid  increaaing  iht  voltiwt  aX  tb« 
cndt  M  Uw  Raiiuuice  to  the  n()aiKd  nnoant  hy  muatMtiMhn 

TlwaoncfyttittiMlJaBnMd.iutil  to^t;  (AMagrX 


CORRESPONDENCE. 


EIiBCTBIO  fBACTIOK  AND  MAGNETIC  BECOBDB. 
n  m  KMTOB  or  tob  lUotSiouM. 

Sb  t  yfhm  Ste  Oottrtonay  Bojle  oIomS  th*  ibottivtt  don- 
ference  rMMited  in  your  last  igsuc,  Le  annotiooad  (bat  th« 
Hoard  of  Trmdo  would  take  in  hand  the  drafting  of  rainilatitnM 
^iili  a  view  in  the  reaaonablo  protection  of  observatories 
ai^'ikiusi  Iho  distarbanees  likely  to  aris«  from  neit;blK>uriog 
electric  trMinvays. 

in  fiaialDg  such  rogtilatioas  we  may  Lo  men  tlifit  an  eflort 
trill  be  made  to  discriminate  between  tlie  esseu'.iiJ  and  '.he 
non-eBSpntial  work  carried  on  at  onr  national  ob?i  i-vau>rios  . 
in  OlhiT  wnrd;;,  to  liraw  n  line  lfL'iw(<:n  '.lie  Wijrk  of  truly 
natioual  importance  on  tlic  one  hmi>\,  mod  wtirk  'if  pnrcty 
ecientiTic  intarii.it  on  thu  titbiir.  The  determiiiiilion  aiul 
nuunteuanoe  of  tlie  faudament&l  standards  of  measuremcDt, 
aiid  th'«  comparison  and  certification  of  sub-standards  coitios 
de&rly  within  ^the  scope  of  a  State-aided  observatory,  and 
nothing,  it  seems  to  me,  ought  to  be  allowed  to  im^iuril  the 
continuity  and  accoraey  of  such  woik.  When,  however, 
those  interested  in  observatory  nwk  Mk  far  prolaction  for 
atimtifia  work  in  Ranaml  it  becomes  neoesauy  to  mnmine  the 
iiitaire  and  pn^Mble  OQloome  of  the  reoearebea  npon  which 
001  ohMtratniM  an  ongaged.  As  a  parkinant  •sample,  take 
tlM  oontnnoni  nooidt  of  Hm  direotioo  and  atrangw  of  the 
eaiih'a  magnetie  finoa  whleh  hntta  baan  made  fiur  so  many 
^ean  at  Qneowteb  anfl  Xew.  No  ono  diapalas  their  great 
mterast  and  Eciontific  value  tn  the  psst,  bat  are  they  likely  to 
prove  useful  in  the  f  tiiare  ?  That  is  the  question  for  which 
the  tax-payer  may  legitimately  demand  an  answer,  lie  pays 
the  piper ;  let  the  more  intelligent  port  of  him  call  the  tune. 

Sixty  years  rl,'o,  whon  drcenwioh  began  it^  mat^ni  tic  record, 
we  were  still  in  ihe  dark  aUaut  nearly  f \  urythiuj,'.  \\  c  bud  not 
t'Dough  fuels  to  generalise  upon.  Any  roscircli  tliat  promis.  l 
fiiCta  was  f.joftUy  likely  to  le**!  to  scieatilically  useful 
discoveries.  To  day  the  case  is  entirely  different.  We  Buffer 
rather  from  a  plfthora  of  tmdigcsted  facts — the  world  is 
^■aitinr'  for  someone  to  co  ordinnti  theui,  .'>  ;ch  co  ordiuition 
has  of  oourB«  •.akcn  place  to  somf  i  xtui;  \ih  wk  wiiiu  aUiiig, 
and  together  with  most  other  branches  of  i. nee,  masni  tism 
has  made  enontious  strides;  meiuiwhik  (treeuwich  has 
steadily  collected  rooorda. 

What  have  those  records  contributed  a.s  their  share  in  the 

Cat  adnnce  ?  Two— and,  I  think,  only  two  -wholly  isolated 
ta,  namely,  the  secular  changes  of  magnetic  force  and 
direction,  and  the  disturbances  duo  to  solar  phenomena.  But 
from  thia  60  Tflaca'  patjent  and  whoU^  admizable  work  an 
inference  ahOoU  now  be  drawn  which  ma,  I  iMr,  been  OTor- 
lookeiftomtaieeMiTaMalfQiriMtB.  W«  may  aaHuyinbr  that 
■o  iaota  of  s  nofd  ehnnwtor  wQI  ho  fia(t3iooiming>  no  mattor 
how  bngMUIboVMreAillytbarBaord  is  continued.  Nature 
does  not  rartaS  her  aeereta  to  those  who,  in  gathering  the 
myriad  flowers  of  the  field,  forgot  to  look  for  traces  of  the 
path.  Po  not  misunderstand  me.  The  facts  to  which  I  have  ^ 
rerernul  were  of  such  a  natnro  a-<  necessitated  an  enormously 
lone;  series  of  observations,  and  ibe  work  h&s  been  done  with 
H  rif;uliuity  and  precision  which  could,  perhaps,  only  bo 
Mcurtd  in  a  (iovemmont  observatorj-.  lUtt  the  research  hm 
already  achieved  the  end  for  -.vLicli  i*.  wu?  act  on  foot,  and  its 
further  contintiance,  akhoiijdi  lii  -iirnl  lr  anil  int«»rostinK 
enoiikdi,  is,  in  iny  opinion,  no  longer  a  nntt'.er  of  piiniary 
importance.  The  Kccr^'t  of  the  eArth's  magoetisra  will  be 
discovered  in  the  laboratory.  The  secret  of  the  .sun's 
magoetie  ioBoence  awaits  the  man  who  will  nnloek  the  door. 
XhA  hqr  liM  nady  to  thr  hand  «htt»  tfttwell  kft  it.  and 


perhaps  if  1  in<1ic«t<  «  b<  re,  in  my  view,  that  key  is  to  be  found, 
my  an^Mitiion:  a^^ainst  the  nu  re  moItSpUflatlOO  Of  fiwia  of  OBtt 
species  will  gaio  a  little  force. 

We  have  traced  Eolar  radiation  down  through  tin  npictrum 
Dotii  it  could  no  longer  be  detected  by  Laneley  a  bolomotor. 
But  WO  have  no  reason  to  believe  there  is  any  ki:  IJen  li<uit  to 
the  wave  langtba  the  aon  i-*^  cnp-nblo  n(  rmittin<:',  nor  does  it 
necet>i!ari^  fillow  t^'»^  his  i'[nit:-ioo  i-<  cniform.  .\  solar 
diatorhaiioafltaf  qsita  eoneeivably  i;tart  siion  ',rains  of  waves, 
of  wying  anplituila.  A  sudden  electric  dit^charge  in  the  sun 
would  give  rise  to  a  tnio  of  waves  of  gradually  diminishing 
amplitnde,  mueh  lika  tfaoac  from  a  discharging  condenser. 
Bnah  tiaina  would  oaite  aatoraliy  ha  uore  fre^uentW  initiated 
in  the  eeatree  of  solar  duturbatioet— sua  spot*— and  would  ma 
naturally  lead  to  magnatio  dMailwnoaa  bars  OB  tha  aarth. 

I  am  told  th<m^  is  a  waU-antliaatioilediastanoaot  &  briQiml 
line  of  light  being  seen  to  fla9h.aoross  tbOMBlnof  a  sun  spot 
and  vanish;  and  that  at  the  proper  iataml  a  BlMsnted 
ma^inetic  distnri  suce  w  i  -  reeoriled  here. 

There  is  tlio  ki  y  but  i:  is  useless  to  hunt  for  altern&tiBg 
waves  willi  ;i  nii^'i.tioniider.  All  you  can  fvcr  hopi!  to  obtain 
i^  :i  t:iin,itn  diii.inintial  elTecr.  due  to  a  wtuit  of  aymmelry  and 
a  varyiiif;  amplitn  u;  of  \va\e.  Sixty  years  ago  electromagnetic 
wavs-ft  iiad  not  been  hfard  of :  n  mas^netometor  measured 
magnetism,  therefore  let  us  waiob  tbi  ejirth  ;^  ni  i;;nct:jm  with 
!t  ■  a  perfectly  seientiiio  method  '".O  year.-!  n'^ci.  I'.nt  in  the 
nmo  that  has  elapsed  siin  !■  ihny  .tarled  a  record  at  (iri-en-.vicU 
Maxwell  has  Uved,  and  wo  uuw  know  thai  radiatioa  fri m  the 
sun  must  be  of  an  alternating- wave  typo.  Theru  n;!»y  bo 
other  kinds  also,  but  that  at  least  mttst  exist.  What  we  have 
to  da  BOW  is  to  hunt  for  it  with  tuned  coils  and  condensers 
with  sensitive  alternate  current  detectors  in  circuit.  Whoever 
docs  this  and  discovers  one  novel  fact  will  not  have  laboured 
in  vaio,  and  With  two  facta  to  his  eiedit  he  will  have  equalled 
the  60  years'  rawnd  of  the  magnetometer. 

Judged  by  the  coaaidantaanaadmieadia  Uiis  letter,  the  f  atare 
eontianity  of  magmtomatar  taaorb  li  kiidly  a  matter  of  vital 
ooBBa^naMoa  either  to  tha  natiflii  «r  to  aeiaaoa,  Snoh  nine 
as  the  reoorda  might  pomaM  tn  the  fhtore  is  not  mfiaaDt  to 
warrant  any  extensive  rastrietion  of  the  means  of  locomotion 
rendered  necessary  by  our  rapidly-growing  urban  population, 
and  it  cannot  lu  denied  that  the  protective  measures  put 
f  ir-.sanl  at  the  conference  would,  it  adopted,  constitula  n 
i^evere  ttx  upon  eleottio  tiMBways,  and,  indtNOtlyi  npon  ihoaa 

who  use  them. 

In  <  onclusion,  let  nie  rotuind  the  eminent  men  who  held 
hnuU  fur  the  observatories  that  the  mi  re  coUecting  <if  f;ioti-s, 
apart  froi  i  conjt:iDt  coordination  widi  our  advancing  kno\v- 
ledge,  so  far  from  remaiaing  a  truly  Hi  ieutifio  method  may 
easily  tend  to  degeneratO  mto  OOme.hing  ver-iuL;  on  the 
ncdantic* — Yours,  &c,  b5vi>NEv  Lvkuhuei*. 

liOndoD,  Not.  SI,  1900. 

I'ROF.  rKi;i;v  s  pkksidk.s'TI.vl  address. 

TO  TiiK  Kunoii  op  Tint  KLRmaenN. 
8iK :  In  replying  to  a  request  to  join  in  a  discussion  on 
some  of  the  qaostiona  raised  by  Prof-  Terry  in  his  recent 
address,  it  seemanaaaaaary  to  limit  oneself  to  a  few  remarks  on 
one  or  two  poiotaonly,  a.<i  the  attempt  to  do  more  would  occupy 
toomaohof  yonrapOM.  Broadly  speaking,  I  think  Prof.  Perry's 
addraaa  may  be  considered  to  be  an  entreat}  for  greater 
originality  and  ciTectivenefls  in  British alaetcical  engineering. 
Electrical  eoginecriog  as  an  applied  MUlum  is  remarkable  ft* 
its  illiraitablo  possibiUtiai  MM  rapid  advtMca,  Things  w« 
thought  new  and  wondeifhl  in  1888  an  long  ap  on  the 
scrap  heap.  Every  year  uvea  some  unoxpeoted  develop* 
ment.  Hence  an  electrical  engineer  oannot  stand  stUl, 
He  mu!!t  keep  moving,  or  else  fall  out  of  tlio  pro- 
cession. The  problems  presented  to  him  are  always  now  ones, 
and,  accordingly,  if  he  is  not  an  investigator  lie  beeomes 
only  an  imitator.  If  Hritish  electrical  enginc«ra  ur^  not  to 
bi'coie.e  ^iuij-v  salosmen  and  faetins  of  ideas  ami  plant 
importtil  fr.mi  aliroad  Ihey  must  be  inventors,  originatois, 
invostigiitnr  ,  and  lu  ikorB  of  new  things,  not  simply  dealers 
in  second-hand  knowledge  md  maotunory.  To  do  Uiia  they 
matt  beoome  and  remain  before  all  things  ariantile  nuii  and 
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«^cUtethNraHml  ud  exparioMiital  ioTHl^tiDB.  TIm 
TOBDK  •Isetrickl  engineer'B  intellectnal  oatfit  mosi  flMWbre 
inelaoo  tbe    power    of  tackling   new   problama  irith 

the  best  tools.  At  the  Lottom  of  all  this  lies  hia 
school  edacation.  It  is  itnpos'iible  to  deny  that  ono  great 
fault  of  oar  public  school  teaching  ia  the  small  real  knowledge 
resulting  from  an  enormous  expenditure  of  time,  bccaoso 
methods  of  instnicdna  are  fault}'.  Mental  energy  is  frittered 
away  in  tnirif;  to  do  too  many  things  at  once,  and  nothing 
ia,  thertfare,  ilone  v*  ry  well.  Thii  public  achoul  boy  spends  years 
over  Lstin,  Greek,  (ierman,  French, and  English  grsmmar,  and 
a  smiitttring  of  mat  lietnatic-?  and  Bcieucn  tbrawn  in.  He  then, 
perhaps,  comes,  at  IT,  IB,  or  li> years  old,  to  a  tecbnioal  coI1>'k<^ 
to  be  trained  for  the  engineering  profession.  It  is  tlum  very  fro 
quently  foood  that  he  has  not  the  slightest  kuovlAdge  of 
mechanical  drawing.  His  school  mathematical  master  has  Dmr 
taught  him  to  plot  curves  from  equations.  He  has  never  seen  a 
slide  rule.  He  cannot  handle  a  table  of  logarithms!.  His 
trigonometry  batdly  oxtenda  beyoad  a  Uttla  symbol  juggling 
with  sin  A  and  ooa  B.  His  Imowla^  of  the  elements  of 
diffezeatiiil  oriBlcgnl  ealoolw  is  niL  He  has  not  tbe  shoat  of  a 
action  bow  to  lolvt  lininUwtODK  linear  oquatioos  vj  deter- 
BinMita  or  auMtoaajbeginiilag  in  the  atady  of  mechanics.  His 
Iwad  liw  narer  bceo  tmnad  to  daxtority  in  the  physical  or 
chemical  laboratory.  His  observational  and  onginatire 
faculties  are  dormant,  and  be  can  speak  uo  Inni^usge  but  his 
own.  He  has  probably  not  any  idea  what  real' y  ':  ir.;  tu.ly  bas 
to  be  givtu  to  a  bubj(»ct  to  become  proficient  iii  ii.  With  thih 
inefficient  school  training  the  college  time  ba?  to  b':-  spent  in 
beginning  to  learn  tbit-.gs  that  ought  to  bavo  been  tuiigbi 
at  school. 

The  time  at  the  tcchniBsl  coHeRe  has,  in  condsqneiice.  to  1x3 
taken  lip  in  ac<jiiiring  tlm  njerHst  elpiiienla  of  science. 
Students  who  ought  to  be  conducting  research  and  training 
themselves  in  conquering  difficalties  when  left  alone  are,  for 
the  most  part,  learning  the  use  of  the  simplest  inalromients  of 
investigation.  Too  much  time  is  given  to  aktendla|  leetnres 
and  writing  down  things  heard  with  a  fonntain  pen  in  a  nota- 
book  ;  far  too  little  to  real  private  study  and  serious  reading. 
In  some  ooUegea  mxuk  ol  the  stadent'a  day  is  taken  up  with 
flitting  abottt  liani  on*  kafasB  mom  kod  subject  to  another. 
TJie  wj  mf  to  OMitar  n  wAjtui  k  to  giv*  ttw  nind  np 
tvliolly  to  tint  inljwt  far  •  fima. 

Tbt  pewonrael  of  oar  ckoirfMl  fiutoritt  and  Inn  k  inrnn. 
to  •  oan8id«rable  extent  trtm  &e  nmln  of  the  itadeBtB  in 
technical  colleges.  Hence  the  degree  of  skill  brought  to  bear 
by  ihmt  in  <$oIving  tbe  problems  presented  in  electrical  manu- 
fanf  :r  v.  1'  depend  greatly  on  the  completencs  of  their 
traiuiij;;  .u.  ina  art  of  scit^ntitic  iiive>tiga".iL>n.  If  Ibcy  are 
badly  eiiuipped  in  this  respect,  or  are  amateurish,  aupcrScinl, 
or  without  powers  of  initiative,  the  con:^e<juences  are  Been  in 
want  of  oriLjinahiy  cr  unscientific  manufacture. 

Whilst,  therefore,  tlioroughly  agreeing  with  tbe  clam:  which 
Prof.  Perry  makes  for  higher  scientific  training  for  men  intend 
lnpto<>nter  the  electrical  engineering^  profession,  and  admitting 
the  iieccsjity  for  iniprovod  mttliods,  improved  appliances,  im- 
proved laboratories),  improved  teaching  in  technical  subjects, 
I  say  that  we  have  to  go  farther  back  still  and  insist  on 
reforms  in  public  .^'cbml  teaching  which  shall  enable  the 
boy  between  II  a>iil  Is  to  get  more  real  attainment,  more  actual 
prsfitical  knowledge  and  skill,  more  intelleataal  strength  than 
M  •  rule  he  does  obtain  for  the  expcon  Mid  pains  spent  in 
ttsicihing  him  daring  Uisse  foor  impoitont  jmn.  To  do  this 
««  VMf  bkve  to  onrtaU  n  litilo  tin  wocMiTe  dtrotion  to 
■thifitiaii  ud  lb*  honn  spent  in  nnraiennnts ;  but  the  time  has 
OOne  wIlMI  BritOtM  bate  to  look  OMrtetn  fttots  squarely  in  the 
faoe,  ud  one  of  Uuse  is  tliat  tbe  scientific  education  for  the 
teebntesl  professions  is  more  thorough  in  otbir  coontrica  than 
in  our  own    Your.,  ,ve.,  J,  A.  FUmiKo. 

University  College.  Ijonfloo. 

TUB  At'TOMOlilLi':  Cl.UB  TIUALS. 

to  tUB  BDITOS  or  TBB  BLBCrfelOUX. 

SiK :  In  your  last  issue  you  give  figures  relating  to  the 
Tuesday's  run  of  tbe  ISaUonal  Motor  Carriage  Syndicate's 
Josi  «tt  (Na  8),  vhiflb  wds  nut  in  wmicdMMn  nitb  tin 


obMrw^miMiilto.  Thsflgnniiboiildbs:  Distonw  bnTdlad 
37  mfliSB,  nol  84} ;  tinn,  6  hem;  nmng*  ipead,  7*4  nilM 
rer  lioar;  bighMt  oarrent  notod,  118  Mnpeies;  lowest, 
85 amperes  recuperating — i  -  .  charging  down  hill;  average 
of  CI  readings.  iC>  75  amperes  ;  volts  at  starting  83,  and 
1)0  it  finieb,  takin  whilst  running'.  The  batteries  arc  in 
parallel,  so  that  2;!  amperes  is  the  average  per  ceil. — Yours, 
&e.,  BsnTF.  JoBL. 

London,  Nov.  20. 

Tbe  figures  we  pnbliitlied  were  sent  us  by  tbe  Kocstoqr  oi 
the  Aatomobile  Clab.  Probably  the  difficanos  in  tbi  two 
figons  is  accounted  for  by  tibs  tmHk  detoar  anntoMdinoiif 
r«porl.>-£D-  £'i 

UEMOBIAL  TO  THE  LATE  UB.  O.  J.  8YM0N8. 

TO  THE  EIUTOB  Of  THE  El.EeTRIru!C. 

SiK :  On  Jfay  31  a  meeting  was  held  at  tho  Hoon.s  of  the 
Royal  Meteorological  Society  to  consider  thtj  question  of  a 
memorial  W  the  late  Mr.  G.  J.  Symons,  I'.R.S.,  tbe  distin- 
guished meteorologiti  and  founder  of  thei  liritiith  Kiunfall 
Organisation.  It  w  is  resolved  unanimously  that  the 
memorial  should  take  tbe  form  of  a  gold  medal,  to  be  awarded 
from  time  to  time  by  the  Coonoil  of  tlie  BsmX  Meteoiokigiosl 
Society  for*disiiiigusbsd  woA  in  MoaMUon  irflb  motootO' 
logical  science. 

An  Executive  oommittee  was  Appointed  to  tobs  (In  nsosssa^ 
steps  to  raise  a  fund  for  that  parposs^  We  bate  now  mnflh 
pleasure  in  stating  that  their  appeal  baa  basn  fUy  besrtlly 
responded  to,  not  only  by  naeteowJeglstii,  cogineeni  and 
rcpresentattTSS  «E  otinr  bcsudlns  of  asienaa  aid  kdiinlqr» 
b  It  bj  peesonal  firinida  and  adnUen  of  (b«  toto 
Mr.  gyuQoos  in  all  dasssa. 

Tbe  committee  have  decided  to  keep  the  list  open  nnlil 
the  end  of  Januarf,  1901,  in  order  to  allow  all  who  liave  in 
any  benefited  by  .Mr.  Symons'  advice  and  assistonoa  to 
contribute  lo  tho  memorml  fund — Yourd,  Ac, 

C.  Tkk'  iuijfjk  Williams,  MiDif  ' 

K.  Mkldola,  F.U.S.,  I  I 

Wm.  MAaaioTT,  / 
70^  Viotoria-atceet,  Wastminstar,  S,W. 


LEGAL  INTELUOENCE. 


Gbafflberlain  and  HookLaiii  v.  iue  Bradloid  Curiiorauon. 

In  the  I'hiMiccrry  Uivipi  n.  uu  Tuf-i  i. ,  Jir.  lanti  i  lv'  k(!wii.h  luul  bcfure 
bim  tbe  csM  oi  Cbamberliiii  and  Uuoicham  vLUl.  )  v.  the  Corponitiou  ot 
Bi«d(ard  \ij  way  of  amMl  Iqr  BWatlf*  frasi  a  4e«iiiM  of  the  tavag 
nuwter  aa  t«  the  priadpiii  on  wUcli  theeoMi  Is  ihti  meal  Mtloa  liianM  b* 

tax«d. 

Mr.  KLKTCIIEIl  MOI  LTON,  C,  »|ir>-«r.  .1  lu  »«|>i«rl  ol  lb«  Kppoal, 
uiJatlJ  the  octiuii  wan  brought  by  plaiatidfi  (or  klltgca  infringemoot  of  a 
piteiit  for  aa  clectridly  meter.  TIm  action  was  trnd  bctor*  Mr.  Juitioa 
ru-ircU,  who  decided  in  favour  u(  defcaiiknt*.  Wfam  tit*  matter  came 
htfon  tbe  taaiBg  natter  h«  cled<I«d  that  defendtnt^  biinf  a  paliUc  body, 
ware  vntitttd  to  bat*  tbctr  cufllM  o(  the  action  iU  batWMn  aolieitor  aod 
■  liciit*.  \<  a  iii*tt«r  of  fact,  tho  rc^l  tiifcmiaul*  were  tho  Britiah 
Til  ui-ii;  HuUBton  Company.  The  llradf.  r.l  (  '  .rj-  naiuii  were  only  nominal 
clcleodunta,  tlio  fit;bt  being  raaUjliet«raBn  C'liauilwrUia  Mid  Hooklaaiaad 
the  Thomioo  Houatou  Co.  That  bdag  m,  ha  agattaM  that,  tke 
ease  did  a«t  coin*  wlibin  tbe  prorMana  of  sar.  1  of  the  VMSe  Aatha- 
rilJM  Piratsetiun  Act,  t1«>  letting  out  of  then  meten  Iw 

flia  OofTmstion  wac  mly  |.rrnu<ii' <j  act  by  th«  term!  of  tiiw 
|4Y>TiEioital  ordiT,  ttic  ;  .li  1  iii  t  ii]  i  ly,  ii.'l  tlie  Corporation  wer« 
ouly  enlitlcJ  to  lnvr  in'^ir  -  l*  i  ixif  1  m  tlie  usual  way.  He 
submitted  that  tbe  1893  A'.-c  wao  never  intandLTl  to  anulv  to  web  a 
caae  an  UiapraMBt.  Thara  wai  a  ipaait  diiisnBiea  ia  a  fMUa  tmij  tmtg 
"  cuiiiiwlled^  to  do  Mmathlnf  hf  rcMoa  ef  it*  ]ii«vMeaal  order  and  twing 
"  |KTmittnl "  to  do  it  a«  in  tbiii  ana. 

Hi*  LOhU.SIill',  without  calling  t>o  di^fcmlant i'  couitKl.aiuil  be  bad  not 
tbo  sli^btr«t  doubt  about  tlie  |»iitit  nii*«l.  Tho  dofcnilivnt  L'urporatioii 
w«r«  einpowervtl  by  their  Act  of  I'ltrtiameut  or  priviiion.il  ordtr  to  main- 
tain eloctriL-  power,  an'l,  among  oilier  thingn,  to  lot  out  ntetcri  fiw  hire 
In  tlioeo  ciriuiiiotanivH,  be  tlu'dgbt  the  owe  oaux'  within  the  tertiiH  of  nee.  1 
of  tlio  I'ublic  Autluiritic^  I'rotection  Act,  1898.  imd  that  tbe  taxins 
untttr  wa*  rigbt  in  holding  ibai  tb*  CnrpoiatioB  WW*  Mthled  (o  tlMU 
onia  »  iwiwccM  sallcltor  aud  cKtnl.  Hie  anMtl  uait  be  disssiiM^  wiih 
coat*. 

iMvatoi 
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Phibhtt  7  AUun. 

In  the  I  'l'.y  '  (  L  u  I  v,  I'Mun.  -a  TuokU;,  l«for»  Judge  Sn*^,  u 
jirtiin       )  r^uK^t  bj  Mr.  J.  I'ulUr  VUtiim,  tiaeUiml  wwitHMr,  to  rw»»«r 

eUictnokl  tiDKincrr^. 

Mr.  MIOHOLUS,  |>Ia>ali<ri  ooudwI,  uid  that  juit  bafoT«  t)M  opiMunc  of 
th*  ^ri*  Rxbihiiion  HcfeoiUnU  mtn  •mplnjroil  lo  nupply  »o«l  flt  up 

r*ir»«iR  rl«rtn«;  litlinspi  in  tli«  exhiUlkii,    Ivrfti^UnU  Ii'i«w  ii^»intiff  hfl 

.1  ri  i.rcwrU'i  .  r  in  !'  iri«,  UO'I  •»  they  "Mlt-i  l-i  '■^  «U|'::l:L--i  in  i'*rM  ni'Ji 

wh»t  el«ctricak  liltiag*  lh«7  r«ralrt«l,  tliey  •isimJ  [•Uiiitjti  lu  i*nn\t  ihMn  t<i 
0i4ar  th*  gocxU  of  tb«  Grtn  with  ubicii  pUintiff  w»»  oonnecteJ  {thaBocMW 
dc  Central  E1ectr»qu<>).  That  win  »Kreed  to.  it  \miag  umlefilood  lliat 
plaintiff  wu  to  pay  foi-  the  gowU  mi  onlnred,  and  defrodaiiti  wer*  to  re- 
purclkaae  the  goodi  of  plaiotifT.  1'h'il  waa  Juue,  and  pUiotifl  a«ke<1 
to  rclniburaeil  the  aum  be  hul  paiil,  togolhcr  widi  t>i>io«  aaull  aJilitiaon 
l.v  w»y  ol  profit.  Defsndajiu,  however,  objected  lo  j.jy.  Tbe  plaiutiff 
bikd  taken  the  tiak  of  lite  matter,  and  had  puid  fur  the  fpi»U.  Hr 
wm  >llliH»l  MItabi  tnd*  diioamata,  ud  tbote  he  had  practically  lialml 
vUll  dafradmta.  Is  tl!  £36  bad  been  pria.and  plaintill  wa»  chantiiiK  £8 
fur  pn>fit.  It  waa  abturd  for  defepdanta  to  au^igeat  tlut  plaintiff  ouK'lit  in 
be  cuotent  with  tl»  pticea  whicli  niiiiihkr  Koodi  woulil  have  c u^l  in  London, 
n  ereTyhcdy  ki>ew  lliat  electrical  littinga  wera  mi>re  expeiuive  in  Taria 
than  in  lx>ndun.  Thm  French  IViard  of  Tifulc  rfiiitremeala  were  nwrti 
severe,  and  matwiala  coat  man,  I'lalutiCT  repudiated  llie  lU^Kf  >Iu>d  that 
1.1?  ill  I)  «;  iigent  for  the  French  compaoy.  and  thai  he  waa  lo  lie 
t  ,ti^:i'  i  wirli  rhf  rdinary  voromiaaioa  by  way  cf  di»c<.unl.  In  Hume  nf 
the  invoice"  I  f  i'.  a<  lUowed  36  per  cent,  diaoount  ly  the  Kreiich  hi.>u«e  Vut 
in  tlicM  ifr^t^'n.o-  1j>>  only  allowf<l  de^emlant*  15  per  cant-  He  hadcli  ^- j-  (1 
tbe  defendanU  20  per  oeot,  profit  all  ruund,  Utiukiug  that  (air  and  na^l^^ 
aUe.  TtMM  wm  Oft  diAitta  liiiui"  naUt.  Tmatf  par  pnt.  profit  *aa 
very  mucit  below  th«  MfAniiT  euitaiii  of  Om  alcetflMl  tnd*.  l>efra<Uiita 
had  pai<l  plainUff  £55.  13«.  Id.,  whidi  waa  £1.  16«.  W.  leaa  tl.-.r  h-  1 
aent  to  the  Freitch  houae. 

l)ef<'iii!»nt«  urp-'d  lli.-it  jl^iutiff  liad  paid  loo  much  fur  the  goodi- 
whif  ti  wrn-  orili!.-.-)  l  y  lirf.  n.Uuu.  Electrical  goo<la  were  uuoh  cheaper 
in  France  th.ui  u>  I  j.gljui.t.  Tlie  ele.  trical  fittinRa  wwe  m  he  aupplici 
at  ordinary  tn^Ie  |>nc«a.  In  Eiit;Lwd  they  ohiained  the  uaual  trade 
diacntint  for  all  electrical  gtKxU  <irjered.  They  (defendanta;  ti>uld  have 
>fw.u-ht  fnr  caah  the  oama  i;oii<la  which  |>laiutiil  lukd  aupplie))  them  with 
ii.roii^'h  Uk  French  Itouae  f<ir  leaa  money  than  plaintiffwaa  noB'  cliargin); 
tltem.  KIcctric  cable  wa»  certainly  <  heaper  in  Franoa  than  in  BsgWI, 
The  atandard  nf  <j»ality  waa  not  ao  liii;b  iibroail  a«  MkoiMw 

Judge  SNAUU£  cwuidered  plainlilTa  rbarfcea  n  ave  Ml  |HIMMMUe,MIMl 
thtR  mmM  h»  }yd|nMBk  fcr  plaiiitiff  f-jr  the  lull  auwaintdntaod  anilonla. 


VaMoMi  MiiiMM  Go.  T.Oiilllivr  *  Odb 

In  tlwIVosUBiiMlar  (LmdoB)  Cotutty  C  lart.  on  Mon4l|r»  Jwlfi  liiBlo* 
Roitlimil  a  jorrluard  ftdiim  fM/t?  i  a  year  a  ulephao* rental  In odniiKO). 

Dofcjidantj  counMr  clataiad  £2)daui>^  ig-tiaal  tho  c<>:npaiiy  for  failing 
to  oorry  out  ihnlr  omtract  tu  give  a  telephone  aervico.  I'laintilT*'  caae 
Wis  thit  m  orJiuary  aureemtal  wa«  entered  into  in  18'*!  tin  Vr  which 
■Itfitri'.L&utx  Ki.rki  .ii  ll-jliL-<l./M -roftil,  S.K.,  and  their  -t  ie-  .-i  i  nSlce 
preuiiaea  at  ArgytUatreel,  VV.,  »ere  cuanecltd  with  the  c^iajj.  <u>  s  aervie 
■i  a  raatal  ot  £17  par  annum,  payable  in  advance  from  Dec.  12.  1898. 
Tbara  waa  adlfleulty  at  dni.  an<l  thi.-  cnni|wiy  connenled  tu  make  a  rebate 
by  atartinK  tlje  ytur  fnm  I  Vii  !  5  1B9').  The  fiml  year'a  rent  wai  |iaid, 
and  defendant*,  V.  Kit.  Or-  ti'  xt  j  jvn  i  i.i  1.  ai.i'.'  due  lu  February,  1900. 
demanded  that  the  lUte  for  )«yntent  ahould  be  altered  tu  1.  Tba 
company  refaaed,  ud  Dinr  mod  for  the  renul.  IMawlatl  hill  taao 
token  off  the  acrricai,   Tba  oootract  waa,  aa  uaunl,  for  fiv«  yeara. 

OntlWeouiltar-cbioiaTidanca  uaa  called  to  «h»w  that  pLaintilT<  nevr4- 
had MqiplNd  a oonplela aerrka.  I'ndar  the  lint  cliiu«e  <if  the  agrcetnent 
they  were  to  "erect  and  maintain  in  iiood  working  order  ilie  auhacnber'a 
exchaoxe  line  an  i  iun-.r jineat,"  ami  under  the  acvjiid  cIauw  t.i  "  rei>»ir 
and  reatore  ike  line  and  u>e  every  endeavour  t»  apecdily  restore  couuuuui- 
cuLl'iii  in  tk«  «*«itt  oi  break(ki«Mw"  UaiiwiMta  pleeded  Itwt  tiNir 
telephone  uied  to  rioK  <>P  every  D*«  odaulaa  *  tor  noliady,'*  and  nken 
required  waa  found  l  i  be  out  o(  urder. 

I'laiotiOs,  in  reply,  cunlendr  l  that  every  effort  wai  made  tu  gWe 
drftfudanta  thebv<t  aervice  luiviible  in  telepbunic  and  electric  knowledge. 

Cuunael  fur  |'laiulill<  |>onitol  out  that  tlic  contract  tcl  out  that  the 
uonditioua  were  "nubject  t'>  the  {i«rformani.-e  by  the  (ubacriber  uf  the 
couditioua  lier<5ln  name;!."  Defeadaala  did  wt  fttknn  tkair  part  ol 
the  i^mtract,  aa  they  di<)  not  \my  Ihnr  noU  Tbtrtim  flaintilb  war* 
juatified  in  'topping  the  service, 

'ilie  jury  found  fur  plaint  iiTi  on  both  tba  rtliin  tttd  eoottltr-clyaii  tba 
ktMt  bf  tlie  judgo'a  ditecUun. 


"Electric"  Belt  Case. 

At  Weatmin^ler  I.mhIoo)  County  Cuui  i,  uu  Turiiflay,  Judjfe  I.oniicy 
Smith,  ').€.,  tried  an  aMi'jn  br-uK'li'.  1>  .Mrf<rrv  I'ulvertnacher  I.IjI.:, 
Ijslt  niukera,  to  recover  £A.  4*,  b^latice  i>l  Lli*  cunt  «<  an  "  cict  tric  "  belt, 
DefemUiit  waa  a  Mr.  H.  M  utt.  I'laiatiHa'  ra»e  waa  that  in  Si'ptember  they 
sent  defendant  a  "  cootrntra'.tol  electrii-  belt,"  price  live  guiceas. 
Spv^i  111  ii.imiI];h  .ifir-r  '^H?  Im^II  v:  a^  re'nrreil  tiT  post  with  a  re<.iueat  thil  a 

)■  I  t|i  iLi  I -f  tlje         lauL  1  si:tl   rh'i'.llii   Lie  rr  1 1;  riir.  ,,     1  (.1     waJ4  rcflj^ftd.  AJld 

ihe  preaent  |iroce«diuga  inklitut«i).  Defendant  admittud  ordering  the 
baitt  which  waa  retiuirel  for  a  apecial  purpjae,  and  it  iuid  failed  tu  effect 
that  object.  After  woarins  it  (or  a  liiite  time  hit  bead  ached,  and  gradually 
pai—liwiianitm^  andba hft  itoff  «Yaiy  oUiar  day.  lAtarhabwaoM 


•o  bad  that  a  doctor  bad  to  ba«i1M  in.  A  freat  pettlen  of  tint  tiiM  k* 

waa  uncon«.  iiiua,  and  ha»I  never  Icen  well  "ince. 

The  MANAUINO  IUHKCrtlK  of  ]  U;iiiitr  >  mn  ;>»ny  »a  4  thor*  ww» 
many  thouaanda  of  tbeee  belta  sold.  Thvf  gentrave<i  oxygen  and  hydrogoo 
in  tike  muadea. 

The  tearoe.!  JI'IXJK  wanted  to  know  all  about  it,  and  inviiel  witnoM 
lo  explain,  wluch  lie  did  bgr«(a(  Ikat "  galvaaiiB  prodaoaa  ongen  and 
bydroKen  thnugh  tlte  citntbrtia*,  tliroti|)t  Uta  Ufuhl  matter,  Utc  blood, 
and  till!  ui'a.ii.irii  iiii<i  tti#  nerve  nattar."  Tbo  Im  "eaMaatnted  " 

mr*:il  I'V.-ry  h.^'.l  ai:  i;i  li  tliM  e  »'aa  a  battMr«f  OlllaS  " DOl  CaMOltraMd  ** 
meant  a  battery  ol  oetli  every  inch. 

TbtJl'lHii::  How  do  you  apell  oaUaT  (iMiihtitr.) 

WtTNI->i>s  went  i>a  tj  aay  ibal  tbaaa  baito  ironld  «tti«  haadatlia  ia 

two  ininutaa. 

The  JUlHiK  remarked  thatplaiotiffa  laeunl  a  book,  on  page  19  of  whiofa 

wan  |4nnt<>d :  "  iMidea  liavinjr  tlie  wid««  riiri-'»  f  urative  efBeiency  in 
all  lliL-  ailinenla  Heah  i>  liei;  t 

WITNKSS;  We  do  u<il  guarantee  to  curw  anyone,  W©  can  prut*  it 
will  aura. 

Tba  JITDQB:  nafM^laaya  It  d(d  not  do  Un  anf  (good,  and  I  dai* 

aay  ifinirlim*^  thry  do  not* 

WITNK.S.S:  If  he  had  written  to  »kv  h  »  I  litl  anawererl  we  abouM 
iMve  told  hitn  wh.i>  to  do.  'llM-iif  liclla  laated  ab:iut  18  montlw,  or  uotU 
the  zinc  waa  eaten  away. 

The  .1  rii<;K  :  WUxt  ia  the  laauHiacturiBg  coat  of  tbcM  bella  .' 

\VITM:.S.S  :  I  cannot  aay. 

TIte  Jl  ltfiK  I  Abrjut  half  a  gvlaaa  r 

WITNKSS  :  I  Lunnol  aay. 

llKFKN'hANT  latd  he  lukl  purclia-wl  lha  belt  aa  it  waa  repreeoatad  tt 
wuulil  do  him  Koud.    lie  kept  it  for  a  roontli  and  tlien  returned  iU 

The  JI'DliK  aai<l  theiirtlcT  forlliia  licit  wii<  given  in  reUaooOUpon  aalate- 
ment  lu  a  biKik  publiahcxi  by  plaintifTt  tlut  the  lielt  "  ha'l  the  wideat  rani^ 
of  lurative  etficieocy  i  t l.i- «ilin*nta  (leah  i*  heir  to."  I»efen  !iiiii  filled 
up  their  form,  deacnI  n  K  h<>  •tate  of  health  a«  "  low  apiritr  1,  :rrii  \bie, 
toe*  of  atreogth  and  over»>ik.  '  He  reeetvc-i  trie  Mtt/ini;  ^.i  (,ir  from 
doing  biin  any  gi.v«l,  he  now  atated  ita  eBe<  t  w<n  t  -  i:nki'  !uni  .^n  u'sly 
ill.  lie  (tba  jt«ige]  btld  that  ike  legal  poailion  was  tkal,  iJic  warranty 
Kivea  vriib  tke  belt  vai  that  It  it aiiM  do  doftndaat  goi'  1,  and  ilefond—t 
waa  fbaRliim  aatiilad  to  that  Ilia  b*U  am  no  Kood  to  bim,  and  (hKt 
he  would  pay  uu  more  than  tlie  ooa  gltlaaa  itUWk  h»  bid  danaaited 
with  hiaappliratiou  (or  ihia  thing  to  bcMiniiad.  llMnimiidba  Judpimt 
(or  dofcDdant,  but  witbout  ooeta. 


OajBoron's  Truiit«e«  and  Others  v  7.  C  Hlddleton  &  Oo. 

Hheriff  Unmet  has  iaaued  an  niterlocutor  in  Ibia  ai  lioo,  which  waa  (or 
an  laitMdiak  maJwt  tba  daiandaau  Cmn  aawjlin  «■  thair  alaotriaily 
warki  It  Ctilta,  Aberdeen,  act  tba  groaiad  that  Um  worke  ware  a  nuiaanca 

to  the  iuhaliilanta,  and  diiuininhed  the  value  of  property  in  the  vicinit)'. 
Sheriff  Humct  linda  tliat  the  ooiae  of  the  working  of  tlie  enginea  al  the 
atatton  i«  auch  a*  to  cauae  tlie  puniucra  materia!  disnimfoK  and 
annoyance,  and  to  acnaibly  reatrict  and  diminish  the  uae  aud 
enjayovent  by  thein  of  tlieir  rrifiective  (vopertiet  luljoiiiing  tlio 
rUclric  lighting  atatiop,  and  that  tlie  noi<a  tenda  materially  to  diiuiuijih, 
and  haa  dimioiahcd,  the  value  of  the  purinero'  pn>p»rlie».  He  liuda  in 
law  that  the  \r'i-v  i**  i\  iiui-iiT^i',  Ai.d  th«  defei^ti^rs  are  to  lodge,  within 
14da)a,  a  liim  if  «biMi^'  ^^  lia-  ir."**ijHM  th-y  ire  willing  t->  iwlnpt  for 
otAliag  the  nui-ance,  and  the  puriuera  have  14  day  a  thereafter  to  iai»^  to 
iba  dafandaata'  ampattniWi  iMm  ta  aHiaal  wai  girto. 


UmUffa  nUM  (Ltd.)    H«w  RiBlOoiltaTOo. 

At  the  Maochoetcr  Ajti^va  l.tat  week  pUintiffa  aought  lo  recover  £VX, 
lalan<:«  due  for  work  done  and  gnixia  'upptted  in  connection  with  putting 
up  in  the  colliery  eleclrie  and  ItltrhlnilBiBltallati"—  aitd  aapi>lying  certain 
(.pare  parte  of  tuachincry.  The  eoUirrj  coBpaaj  pleaded  that  nothing  was 
duue,  CO  Roixli  ft. no  supv'i'd,  pticei  wre  eicwaire,  and  '.hf  »;i|w»to» 
«a!i  de(«ctivr.  'l':iiy  1...  1,  V  \tvei,  |iaid  on  account  £173  ul  £L;L'5. 
Mr.  H.  Meiuer,  mauagioK  dinvtor  ol  Ike  |ilaiuttfl°  euuipanj,  said  it  waa 

true  that  «liaB  iba  ickfieM  waa  efauad  U  ffpquaMljr  fkilad  to  aat,  bat 
thiemtduato  an  nnnaval  antouat  nlwaMr  hi  Iba  pit  and  to  tba  nt** 
haadUn^  hf  ctMilof te  of  tba  VoUkiy  OjupMigr.  to  tin  laaattt  jiidfnKai 
wae  gnan  for  pTiuMiff  fcr  SM  and  aoel*, 


fiecoidisg  Telegraphs  (Ltd.). 
Mr.  Juatice  Wright,  on  Wedneaday,  in  a  craditora  patitioo  Mkt^g  for  m 

(U|>ervijuon  order,  made  the  order  aeked  for. 

Ciiuuxd  alHttd  the  uc:uuntB  of  tlic  company  couaixted  chiefly  of  ahai^ 
which,  if  judiciiwaly  pliu.«d  ou  the  market,  would,  it  waa  thought,  retltan 

autficknt  to  meat  tba  dainn  o(  creditor*,  leaving  wMMlMiqi  piokablx  (or 
thetbaitilioUani 


T«ppltt  T.  BudMrtm. 

In  the  Lord  Mafoit  CMirt  iLoodoit),  on  FWdi^,  8ir  Fbimt  Willan  and 
a  i-liecial  jury  board  en  action  in  which  Mr.  B.  Tbppan,  a  aam^.  euad 

Mr.  A.  J.  S.viKiei-^n,  inanagiog  diioctur  of  the  Klerirt>-n!  Inl-'r-w  IViiitiog 
Sjiidicate  i  Ltd.',  to  ret»vor  £200  c*(.h  and  4,30C  tuHy  [  n.:  £:  nHarea  in 
the  syndicate  under  a  cumiuij)''ion  note.  The  caw  lia*>  been  i^revioualy 
r«|H>rted  :  Tfic  lli'  lrician  fur  Oct.  26:.  The  jury  found  verdict  for  pUiutiff, 
aud  judgment  waa  given  for  £4,390,  to  be  reduced  to  £200  on  4,3(10  »hmi 
being  tnotlarnd  t»  pWntiK 
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,1Ur  Tab  Battwair  0»    AMtaaaitod  Sodtt  jr  if  liUiisr 
itmaliwMOtlMa. 

An  tppeal  aguunt  tht  noMit  dacMoo  o(  Mr,  Xm&v  fWmtll  (ia  t)ie 
Vkoktiun  I'ourli  wu  heitrJ  lu:  week  before  the  MiMtei'  of  the  Kill  a, 
TiOriU  JiMtioM  Cullitw  kih]  Sti  riing. 

It.  wi'.'.  1*  mn(mV*rM  ttjftl  Mr.  .Fixlti*  F«r'."r»))  g»v<f  jisHL'tnent  f'>r  Ihe 
].  -iiU  m  an  irijnnrtiun  acti-in  tn  rcH'.rain  thr  Arnalt:nnL:it<'(l  Six.'iety  uf 
iUiJirdijr  S<n-v«Dt«  Micl  Kichiurd  Ikrll  aud  Jimca  Holmo*,  their  amruils. 
fma  wttching  «r  limUlag  the  Umt  Weittni  Itailwiir  Ntatim  at  CS»rdilt 
durini;  the  rannt  itnfci  oTi^iref  emplov^i  id  tlwt  town.  It  nmt  ankiont 
'!«d'ton  that  the  |iireteot  appeal  action  was  brouf^ht  and  the  Maatrr 
of  ihi  Km!N  r«a(l  the  judgment  of  the  Court  (nraDliuK  the  appeal  with  ooitU 
■|;aimt  tlteTaff  Va!«  Cu.  in  Loth  tin-  upprr  nuiI  '.i.wit  ri;i;rtii. 

LMTOt»af|'»>l       Ill"'  »(  l.nr.i,  -.uw  i"..   1   n  .!  .TaaM4 


Gromptoo  ft  Oo.  (Ltd  )  AIMxht 

Thie  wia  a  c»m  m  the  ViK  (or  tieju-ing  l-rt  ire  Mr.  Juitioo  Farwelt  in  the 
ChanoerT  Division  on  \Vc<lnr«iUj-  wh«n  iou'wo]  infonned  hia  hirtUhip 
that  the  iiartKS  had  coom  U:  Mrims  und  the  action  would  not  pfooaaJ. 


WoTkBMn  B  OompeBMtioo. 
Oropptr  V.  Tay  Spuming  Co.— Kooently,  at  OUham  Oonatr  Covt, 
JuitRe  Ivadbury  delivered  judgmoot  in  an  action  wUeli  ralwd  aa  impor- 
tant queallon  under  the  Worlumen'a  (A>mpeDaat(oa  Act,  which,  be  taiil, 
Ikail  not,  ao  far  aa  he  knew,  been  prPTioualj  d«dded.  The  Court  of  Appeal 
had  Mi\  thai  wtu^rf  a  w  irlman  entered  the  emplajtrieiit  'i*n<  tltnn  two 
work»  liefme  an  rimiilent  tlia  aot  dirt  not  apply.  In  Crupper  :.  Tay 
Spinning  C<>.  the  platutiff  luul  been  alto^getiMr  onr  aix  month*  in  the 
aiantogr  «f  tht«oaipamr>  that  emplnfiawt  had  MtbwBaaaliwwa*, 
■od  ha  bad  only  batn  working  eight  daya  wilbMit  a  Imak  hefcra  fht  acci- 
dent occuirad.  ]*UiintilT  fint  entered  rwnmdeole'  amplay  in  Auguat,  1889, 
and  left  on  Deo.  IB  to  work  for  another  firm.  He  returned  to  reapoodenta' 
employ  on  Jan.  11,  lf>00,  and  wnrloil  to  \fir.  li  15,  wh"H  In  wi-  ta'aro.l, 
■II  I  wai  »«a_v  until  April  6,  when  lie  n-lUTne'l  L%n !  wjrk-il  in'.il 
the    i4tb,    when    the   acai<ient,    wfaitfh    waa    tiie    iiulijecl   o<  tbi> 

•rMttatiMt.  emmd.  So*  thm  wai  oo  dooht  (ha  braak  in  tlia 
anflof  mm  T)*o*mb«r  to'  Janaary  put  an  ami  to  iha  eontiiHinae 

♦inplnrment.  and  t.bi«  pf»"'i'ni'  p<tH'i.1  nf  <^fi!tiymrn».  wn«  rlparlr  '"I'lf  nut 
from  rh'T-  claun.  The  oviflfln.'r  wa<  tha'.  tli-^  ap|ilio;int  wa«  pai-i  17m,  a 
week  of  55  houn,  and  by  the  termi  of  the  employment  q»  nociuo  wm 
required.  \Vbm  tha  int  aoadaot  oaaamd,  on  Uareh  15,  applicant  waa 
faidvCr,  and  tha  third  waek  altar  waa  paid  B».  6d.,  not  aa  wa^  but  aa 
oaaipaBaatioa,  and  when  he  went  bicV  on  April  6  the  tureman  awbrt-  itmi 
twvaa  re-enga^*^  Theae  facta  led  hi:n  ihr  ji.ilRe)  to  the  oonduvi  i:i  Umt 
the  employment  cea.''i!<l  ■..■a  SI.»rv1i  15-  Tiir  Irital  ffl'c'l  uf  r^ii,.  wa» 
iktermiiieci  Ijy  L«u  cliiu-«oa«  uf  tUr  A].|.v,»;  ('nurt  t!i-«;  tivn  wr<'lt«' 
•m|>ki]riiMmt  wa«  xM:n>i.ry  i  >  n<«(rtain  the  avenge  wrtkly  eara- 
laM  aa  a  baaia  ot  awarri.  1  ixre  mutt  alao  a  nmaber  of  daciaionB, 
«inCli  ailaVIUwd  Uw  i  rinciplo  that  tta  OoarU  niiit  Onlf  tak*  bto 
connderation  the  laat  continuoua  eoflqyBaeM,  and  were  not  entitled  to 
oonaider  previoua  tcnna  of  employ aMnb  He  «raa  therefcre  foroeil  to 
flecitl*  that  lite  aj^jtlicAiit  in  this  case  waa  mA^  i^;ilitl<»il  tr*  c«i?nf»w^«»tion, 
anrl  ihert?  liiuat  1:«  a  <!t.*cL4i  i:i  U/r  thr  n-ftpon-U'tiL*.  If.  liitwrvcr,  thecnjx? 
uf  l.yima  r,  Knowle*  wai  rCTeraad  bv  the  HouiW  of  Lord*,  it  would  apply 

(•  tWaaeliM,  aad  Ma  aiiai^  thanfcNk  treaM  aat  ba  diawii  IV  aatil  (be 
Loi«'dHWeHMaalaetHi«aa|iMB. 


mnnciPAL,  forbign  ft  genbrai.  notes. 


AFf  OINTJ&BNTS  VACANT  AHD  PILLBD. 

An  engineer-in-chaivo  is  wanted  immediately  for  a  lli^'h•t<.'n^ilJIl 
allctnatiiiK  «tati<in.  Application!)  to  Mr.  C,  I).  CupUn'l,  b^iougki 
electrical  LnjjintiT,  Newport  (Mod,  ).    Ste  aJvcrliecment. 

Middl«abi-ouuU  Corpontion  requite  nn  iL^.'-igUat  eiixineer  at  their 
electricity  woria ;  also  a  cnb'.c  ;iiiiiti>r,  Further  partieuUrs  are 
piven  in  adrerlitementf,  an^l  apjilioatiiinA  mmt  be  tent  to  the  town 
clerk  by  89lh  init. 

An  experienced  traaiwiijs  engiacer  is  minired  for  .i  l.irge  tramway 
^stem.   See  adTerti«eiiient. 

Colcheater  Electric  Light  and  Power  cnmraittee  itii|Uiris  a  pjinter. 
Applications  bv  3nth  iii-:,    S<i'  ;iil',i-rti-<Miient 

An  a-^'iii-Uuil  cti^iiic«;r,  eiperieDC4(l  m  preparing  plana  for  coc- 
ttructi'  n  uf  elcctnc  tramway  track,  is  required  1^  tks  Boehdalc 
borough  eujfincer.   Applicationa  by  26lh  inat. 

WoncaUr  £laetti«iiy  oommittaa  laqoira  a  Ktaiiu  auptrinttodeiiL 
AppliMtiani  to  tUctriMl  tngimar    ZBtli  imt 


Ur.  WiUiuD  Henrr  tiriawdalc  bw  b«en  appointed  boron^b 
ehdaktl  tB^aecr  at  Warrington.  H*  acrred  hi«  apprentieeahip 
vith  Vatfta.  J.  G.  Siatter  &  Co.  at  Wcat  Drayton,  and  afterwarda 

went  into  the  sliupa  of  Mi^sr*.  Jnmea  Swinbiirni'  S;  f'o.  .it 
Ti'-<iiliii;:t<>n,  with  whom  ho,  Mavcii  nearly  two  yearr,  'Ihcorctical 
Iratoillg  Wfta  <jl'tairjf(l  in  thi'  laljiiratorii':*  nf  Uniynnity  t'oUejje, 
Ix)nJon,  when>  .^!r.  i  Irinisdalu  ittu.lii  '.i  un  ler  I'roi.  Fleming  tor  two 
KtaioBa,aDtl  in  the  final  eJiamicotion  gained  (he  pri/«  for  ekctnc^l 
jnflMcriBg  ud  tko  ctitifleiite  ai  hnmic  Ac  iiMdina.dwigiB  Jiti 


eoBStnttlton.  During  a  »fay  of  S|  years  wiili  Mr.  A.  11.  Preeee, 
Ur.  Grimadale  waa  engaged  in  tiw  dan|B  of  MTCralatotfantaad  in 
tf*tiDg  and  irupircting  the  plaath  AlUrwuda  he  mm  uAuM 

eogincar  and  clerk  of  wurka  to  Mr.  G  t;.  Uell  at  BamtDer«oiith  for 
twelve  montha,and  since  December,  1899,  haa  been  engaged  under  the 
Hlcctric  Light  committee  of  Warrington  in  mtpcrvising  the  ervcdoB 
of  the  plant  and  mains  for  their  electric  lighting  acbeme. 

Mr.  \yin.  Sillery,  A.I.KH,  has  been  lelected  by  the  Wrexham 
Electricity  committee  for  the  potition  of  iKirough  electrical  engineer. 
Tl.e  committee's  choicif  hti.«  nn*  ytt  hmn  formally  ratified  hy  the 
('ouncil. 

Mr.  J.  EL  RTwr»ni!a,  ol  the  Kimberlev  Tclefrraph  Depirtracnt,  haa 
b.^en  fippointoii  in,«fivctor  of  telegraphs  in  Uie  Tran-n-aal. 

Mr.  Drjburch  has  been  appointed  aiwistant  engineer  at  Doncaatar 
■t «  hIibj  «f     per  week. 


Aiymtina — The  Itn-ttic  uf  Oif  /,':i,-r  I'ial-'  anuiiimci','*  th.it  an 
EllBli»h  syndicate  is  negotiating  at  Tucuniiin  fur  a  conceastou  for 
vtilMiiig  ut  witm  of  tte  Bim  Lnka  lor  gciMrating  olectricitr. 

TIm  calcium  cnlnda  CKtonr  of  Ucitn.  Itaiin,  Qeoiqio  k  Ca 
(representing  \*iBednde  E.  d«  nsinMWt)«iic  imm%  {uu^inat*!  in 
Cordoba,  current  being  oMwned  from  tk«  (Midobft  BlMttte  Uglit 
and  Power  Co.  at  Rio  Cnaitb. 

The  temler  of  the  Compaiiia  Trantatlanttca  Alcmaoa  has  batn 
nrfq>te;!  for  78  arc  lamps  to  Ije  placed  in  certain  streets  in  Bocnoe 
.\vri'.i. 

cnni|i1etc  new  electtiv'  li;i;liting  plant  has  Just 
Ix-i-n  iml  lii.wn  in  iliiplii  ,ite  for  the  A^lilnnton  ()o-operalive  Society 
by  the  G»l«»he«'i  Kie«lric  and  Mochaoicnl  hupply  Ot,  undi-r  the 
>upervi«ion  of  Mr.  J.  A.  M.  Collier,  managing  dtr.'.  tor  of  the  com- 
p»ny.  The  plant  conni-^ts  of  a  T.tngye  o'i  enninv  Iriying  a  Taunton 
(lyii  irao,  .K'^  'ng  ati  outpn:  of  ir>  i  iini(x.T..-^  a:  1 10  yulc-s.^ 

Bangor.  Already  the  Coancil  have  h.i.!  to  fon-iiUr  th«  ♦iHfstion 
of  extensions.  The  electrical  engineer  (Mr.  1',  y.  White)  rsport.il 
tliat  they  were  auppljing  corrHit  lo  about  4,'jOO  h  c.pi,  and  n»  the 
statkk  «M  ociguMUf  d«i%M  to  wmfy0Bfy4fiS»  Ugbts,  it  waa 
raeomncBded  to  irat  amm  an  tdditkiiil  nOkv.  cMtm  dyaano.  In 
supporting  the  recommcDdatioa  of  the  Lighting  committee,  tlia  ehair- 
man  (Dr.Tiray  EiUards)  siid  it  was  estimated  that  bv  Chriitmaa 
t'lL-y  would  be  callei  upon  to  supply  current  for  6,000  lanipr.  No 
line  Jrieamt  that  the  electric  L'ght  would  be  taken  up  ao  well  iu  the 
tir*t  ye:ir  ;  he  did  not  himtclf  anticipate  tlwt  4,0O0  lights  wonM  l>c 
taken  i:p  before  tlie  end  of  three  years.  Their  prvacnt  plant  w;i«  rmt 
c»f«ilile  of  mc«tin^  mch  a  demand.  No  firm  would  deliver  tin' new 
unit  of  plant  im  icr  lt.->  tban  10  months,  and  ii  wii-,  thiref -rr,  a  iiiiat«-r 
of  great  urgency  tiiat  Ibe  cummittre  inoiild  liav«  power  U;  borrow 
the  neceaaary  moneysL  By  an  expenditure  ot  about  £I,IKK)  they 
would  get  additional  plant  which  would  double  the  present  capacity 
ijf  tbe  works.  Their  total  capital  expenditure  amounted  to  about 
£l6,ijOO^  and  by  providing  a  new  unit  of  plant  they  would  raise  the 
capacity  oi  the  works  to  nearly  1 2,000  lights.  He  b«tieved  the  works 
would  be  a  peifect  success,  and  that  they  would  realise  a  good  profit 
after  they  had  slatted  to  work  properly.   The  proposal  was  adopted. 

Bamaley. — Application  is  to  be  mode  for  sanction  to  borrow 
£20,0(10  fur  exttfiKioui  of  tbc  electricity  works.  At  the  Council 
uieeliiiK  on  Tiu--day,  Ibc  eliairrnan  of  the  Lighting  committee 
(Councillor  Brady)  Itiey  had  nirviidy  e\Latwt«d  Uieir  present 
powers,  and  nwiii>?  to  tlic  iiicri,-A*iinf;  donmnd  for  current  it  wa* 
neeeseary  u?  liave  further  power*.  All  tlie  money  would  not  be 
spent  atonce,  prol-fihly  not  mur«  than  £7,W  iu  the  financial  year, 
but  before  the  end  of  1002  nearly  the  whol«  of  it  would  be  cxpeadnL 
Tbw  coimMMtd  anpoMig  auMtiie  carrent  on  Febb  17  bal  to 
48caiiMaBuiBwi&anavunlnkorJi|B00  8cp,  Umpa^  botnow  W 
had  177  ooommaL  aquraliat  to  ItfiM  b  c.|t  Jaiipa.  The  cam' 
mittee'a  repott  on  ue  aulfjeit  was  adof  tod. 

BonmemontlL— The  Council  have  receired  certain  propoaab  UUH 
the  bonmemouth  and  Poole  Electricity  Supply  Co.  in  regard  to  die 
jiun'hai*  rif  the  oompany's  undertaking  by  the  Council,  and  itn  eipert 
1.1  to  l.e  c.iile  i  IK  to  advise  the  Council. 

Bndfotd.— Tlin  electrical  equipment  of  the  nevr  Whetlejr  HiU 
and  Thumb uiv  -  Sianuinxlcy  rleciric  tramway  rjiitas  have  ben 
inspected  by  Mr.  A.  1'.  Trotter  and  uie  now  open  for  trulTic. 

Bra7.-^Mr.  Thomas  Tumlinson  took  up  his  position  as  electrical 
engineer  to  the  DiMrict  (^onnri!  nn  tb*>  !ilh  inst,  and  in  a  report 
which  has  just  been  pre--ented  to  the  '  'o  iiu  il  he  stite.'i  liiat  the  punt 
wat  overloaded  and  that  the  reserve  was  not  of  sufBcienl  capacity. 
Additional  plant  if>  therefore  being  pat  down. 

BromSgrOTe. — The  company  which  ri';«}ntlv  »}1»tained  an  nidcr  to 
construct  a  light  railway  in  Iii'..ni5i;rovc  and  Ji«lriet  arv  ap[ilnii^ 
for  a  pn3ri«ioiial  elcetri:  lichtiny  order.  Mt-f-r?,  Critcharil,  ( iret- u 
iV  Co  ,  Hinninxliiirn,  are  actiii;^  a?  enj."iieer.'. 

Canal  Haulage.  In  tlie  rejioit  of  tli.,'  Compaif"'^  if  n mh-  de 
Tiaclioii  Kl.-ctrii|  le  snr  \'  iii:,<  N.ivitrable-,  iif  Bruiaels,  it  i.^ -tatnl  that 
the  company's  system  of  cdocirieal  Imulsgs  on  canals  is  now  in 
Mcecvlu  opaiatioo  qa.  tba  Bmicel»4£arlenE  canal  between 
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Kayaliroeok  aad  ViigioAt, «  di«lMic« of  UkilooutiM.  The  eomuuiv 
iM  ako  Mcimd  «mm«mmmm  m  tuniA  raimt  Jto  «l*etrie  UgntiDK 
toll  tanrmmdnllagoioBiholiMoftlttenuL 

OIWttOtpM  —The  confidtiDg  enajneer  (Mr.  0.  S.  Vciay  8HMni)b 
in  a  MMiit  eommnnicatiun  to  the  RIeetrii-Al  eommiitm,  laid  than 
had  IwL-n  it  considerable  aihaiice  in  the  prictfi  of  elwlrio  oabiM  an<] 
alactrical  macliinerr  siace  hia  report  Ust  yar,  nmonBtlDf;  In  ni 
■Mieb  M  30  |>cr  cent,  for  cable*.  He  Aubmittcd  estimates  n{  tlirite 
■ebeiuM,  amuunting  to  £M9,! 29,  £20,072,  and  JtlT.^iSS  ri'>|>eelivi-ly. 
The  eoniiuitlfo  huve  dccidid  t^)  erect      arc  Um|xi  instead  of  1 1 ,  but 

■  i.-i  ti  ihi  t  tiiaale*  nt  recommendation  wss  made,  afl  the  local  trnm- 
wsva  conif«ny  faa<i  not  complitid  with  the  rt-Njuett  for  particiil.ini  of 
contracU  entered  into  in  reUtion  to  their  power  station. 

Oolne  An  inr]niTr  V,  n«  hcM  her>Oa.'>t  •.'•>•'•'•.  hii'j  the  appliculion 
of  till' .  .1111 -lI  1  I  boir.iw  iMO/ »)0  fr>r  clectr  i  ^.nk^  The  tc>»-n  clerk 
(Mr.  A.  V  urlej/  »pjH'H!eii  iii  suplmft  nf  tlie  tt|<pinnlioD,  iind  faid  it 
wri":  till  inlentinn  to  supply  current  for  puhlir  and  prirr,:.  1  ;iic 
lightioe  and  also  for  oper.tliii;'  tb«  Caloc  and  Trawdcn  li^'ht  r.iilwuy, 
which  Htn  baaonatructed  by  Mann.  Qnenwood  and  Bitlev.  1  lie 
horongh  ateetrieal  engineer  (Mr.  A.  G.  Cooptnr)  tnbmitted  plan '<  and 
e^tinialu.  Ho  pat  the  total  incanio  at  £3,0(i0  per  annum,  niii) 
noticipal«s  a  net  pru6t  of  £'27^  on  the  first  year's  n  ortcin^'.  The 
rhairmAn  of  Iba  Elaeteical  cammittea  (Oouncillor  J.  P.  ttawittj 
alio  Rave  efidanea  in  anppott  of  lha  applkatfam,  whidi  wan 
nnoppo«ed. 

Ctiatoms  Dnea.— I'lider  th.'  tatitl  nnvi  m  (iperftli'in  in  lii  rinudit 
eli-c!ric  cable  and  electric  cable  n)s<'liinery  anil  apjiariUm  iinpnrti-d 
I  V  !iiiy  company  or  person  under  contract  with  Hi-r  .Vaje-lv'-iCiuvern- 
nie::t  with  a  viow  to  eitabli.iliing  and  muiotaining  telegraphic 
( Mniiiiutjicuioi:  wi'.h  places  b?yond  sea  ig  admittetl  free  of  dutv. 

Oartford.— All  unanimoua  rwotatioa  to  apply  for  •  proviaional 
order  to  nuthuriiw  the  eaoatnatlau  af  alecUia  trammjra  haa  haan 
pisi«;l  by  t?i>'  f'  liinfil. 

Death  from  Eloctric  Shock.  — At  Cape  T.>«-n,  on  (Kt.  2i, 
Mr.tl  Shaw  .Nicbuli<i>n,  resident  niagiatrute.assi.itd  bt  Sir.  J.  Ilenhum, 
alactrical  engineer  to  tbe  V^im  (>  ivemii»-t)t  lUilwayii,  acting;  m 
aaaaa»ur,  completed  an  enquiry  into  tbe  death  of  a  Kurniteau,  natneit 
laapold  J.  Smith,  aged  ii,  voovw  killed  bjr  contaa  withaome  live 
bfOKen  tramway  trolley  wif«  atChrammt  Erideneeirat  i!<Ten  that 
a  tree  to  which  the  troUoy  wire  wa»  connected  hid  been  blown  ilowa 
during  a  ^e.  In  a  statement  handml  in  by  Mr.  W.  Macmul  1ri>vr, 
managiJig  engineer  to  the  Ca|>c  Tow  n  Kb-cliii:  Lighting  Syndicate, 
he  locate*  the  accident  in  the  I-  1   « i:;^'  way  :  — 

FroDi  tJic  Lraiiifumiing  atalioa  12  wirei  crma  tlie  r'<ad  at  .«  h«ij;ht  of 
27ft.  fmm  a  <tw)danl  outtide  thr  tr»n«fiirtner-h!«u»e  to  an  eitended  tr«m 
way  pole  dirretly  uppiwite.  I  rooi  lhi«  jhiIi?  lh«?  di«tril.atii)g  linmrua  up 
and  down  tlie  ntain  itiad,  and  aluo  two  N<>.  9  s  tv.tj.  nirei  u««d  for  ttrMt 
liKhtinj;  only,  rromed  the  road  tn  an  nnn  tixel  in  a  tree.  Ont  of  theie 
Ifa^i^  I^^oV^'  i!nrttir  iH«  s  >  fi^li  upnn  th*' li^".--  'jT;.]**r- 

U'ulh,  t>r<Mk;ci^  tw  .>^f  them,  inj  ilf--  fi  II  tin:/  w  iaM  kii) 
coiti  towards  lta«  i><«>t>  to  which  they  were  attixed,  and  there  can  be  little 
tbMbKhatthe  miui  berama  antaaylad  hi  aM^  "  Mfc  bath,  at  tbiMi  In 
tba  neat  telephone  ipan  tturaa  mrm  vara  lUadinf,  afl  la  BMtaUic 
contart,  (i-  W'-t'i!<1  ^o^uj  th^*_  .i*  two  of  the  telephoue  wire*  were  mIiU 
fctaOiliin;  tlicy  W  iul  1  'j;-|>  it  ili-,-  lalleii  r-lrMt  lightitif;  liiie4,  whi:h,  uaiiif; 
to  the  came  into  iiit«riuittcnt  electrical  cuulact  nith  the  tramwAy 
centra!  conductor,  and  »a  cooverginf;  tfie  tram  cum-nt  ti>  tlie  telephone 
line*  wbidl  wcra  down  by  rcamn  uf  tlx' vuntact  in  the  ne\t  j[Mn.  The 
poUotial  diflhrcoee  between  the  street  liffhtitiK  wirei  wu  220  v>:>it^  ;  that 
uf  tbe  houie  Ughlfol  \iirei  110  and  220  volrn,  it  litinit;  alhree  wire  •yntcin. 

The  tramway  caropuiy'i  poUntial  wire  atw  brok«a,aa4  Iba  faaeaiM  waa 
.yiui;  <  n  the  footpath,  and  nicinciihatt  dMurbad,  wltb  tha  pvmA  and 

ala<>  with  the  ligbliog  wire*. 

J.  W.  ARDKawir,  a  dNpatohar  io  Iba  aaipky  af  tba  Oipe  Bactria 
TVamwaya  Oi.,  kMai  that  wbea  be  eonaulled  tlie  engineer  ai  to  tite  irlraa 

Ixing  down  b''  wu  infiirrocd  that  the  line  wa*  quite  cl<  «r.  lb-  n«>  await- 
there  were  other  electric  lion  cmiuiiig  tin  tmllej  line*  at  '  'laretnoiil,  but 
it  did  not  <Keur  to  him  that  the  arcing  might  hav  1'»flT.  fe'-m  tlie  t!;i>r 
wit«i<.  He  had  ont  autlit^ient  electrical  knowledjte  t  >  ku^'r  ih^l  .>q  j  l-rnl 
aouM  Itappen  to  tbe  general  public  witltout  it  allectau^  liiii  ruucius,^  ui  Qte 
tramwaya.  Ma  ttimi^^ht,  :*oma  indieation  o(  any  accident  to  the  lia<!<  wookl 
hare  been  shown  iti  t.tio  cngina  room. 

Mr.  .Sn.nv  NiLiloUios,  ui  giviii;.-  a  \  -.lict  of  accidenul  death,  iai<l 
di-orjwed  uaa  killed  ty  no  electric  rl.  ■  k  .! n-  to  the  ciio»pio«  current  frnni 
the  ale,iiric  tramway  trolley  wirea,  c<iaTry<ril  by  ncana  of  a  fallen  etrclnr 
IjfllilaB  aakh la bilin  lalMibaiie  wirea  in  con- 

taeti  In  ecte  (a  ariild  tiaular  oocideDte  the  Court  rroommemUid 
It)  That  tbe  uae  of  lieex  fi>r  the  support  of  electric  wires,  either  directly 
or  indirectly,  alimild  h«  prohihitrd  :  2  that  all  ON-erbead  wir<'<  crasaiog 

■  ►titer  wire*  f  a  |iotc«ti.»]  of  WO  volt*  (or  more)  a'x>»c  the  c»rth 
abould  be  i'!';Vci'.i;ill  v  inaulmtcd.  The  t'ujn  found  tliaC  in  tbi'  case  the 
dectrie  liitit  wires  attached  Ui  a  tree  mApped,  probably  owioR 
Io  tbe  wind  ewayiag  lha  traa}  that  tba  ipiB  (mar^  1711^)  mw  too  long 
for  tbe  aaa«U-eiaM  wirai  uaed ;  that  tbeaa  inraa  fell  acroaa  tba  tel<'|<houe 
wires  nnd  broke  them  ,  tli»t  the  wind  cauaed  intermittent  contact  between 
the  e^ec'tiic  lighting  cable  and  the  trolley  wires  :  and  thm  tl  o  eli.  irtc 
cttnenc  waa  conveyed  by  meana  of  tbe  electric  Ujihtiog  cabie  fr.>iu  the 
trolley  wiree  tu  the  Ijcuken  telephone  witli. 

The  police  were  credited  with  all  ptomptacN  when  the  aucidjDl 
iMsant  knnrB,  hvt  lk«  tnaaway  aoupnij  mn  Uaimd  for  not 


I  attachinif  authcient  imprirtance  I)  a  rcqueil  by  the  poliee  to  biaTS 

.  tip     i-i.  Ill  iwitchoil  off. 

DttbliD  Tbe  Lxat  Uu^ eruutaot  Bjaxdamlitor  (.Mr.  J.  W.  Drur^  ) 
aal  in  DubUBMilIonlajr  to  liaar  ol^tiaoi  from  vat»ijCT4  to 
certain  paynicnta  maJa  by  Ilia  OoifMntion  in  eoDDeeuoo  with 

tie.  trin  ity  aiigirtty  to  prirata  eotuameD*  in  I)iibliii.  Ohjoction  was 
titkeu  in  the  lirit  inatanee  to  a  auiB  of  £~>'^  I".  7<i  paid  fur  tittiaga 
on  Septeiiib.  t  27,  l-Ki,  the  Kr<^uiiil  »r  objection  b -ing  that  th* 
liiiblin  C'Tji  iratiiin  hod  at  that  dat«  oo  p.iwer  to  aupply  electricity 
eicept  nmler  their  orovwi  mtil  order,  and  undir  ttis  acta  incor- 
por,iti  1  «-itli  II.:-  :.|.;  Tli-iii  re,  tlie  ••bjactf-r  ii:^  .-i.  this  payment 
on  Siptember  27  wa.i  illexil.  The  oKiector  relied  upon  the  pro- 
visions of  the  Eli'ctrii-  I.igliting  t.'lau*cn  Act,  18U!».  Further  pay- 
mi  nli  had  bet'n  made  iti  connection  with  elecui:  lighting  in  iltcra 
uft'.r  O.tobci  I.  and  theia  waa  cicariy  (tavanMl  by  tlia  ElMtri« 
L'..iitin|.;  c'lauv>  A<:i,  iHDtf.  It  iraa  {wovided  that  tha  pniriaioM  of 
thi>i  lat  WioulJ  be  in<j->t|>urated  iu  avaty  provi-i'inal  oidar,  aad  tha 
vbicctsr  •ubmiued  that  tb-.">«  jMwirieiMu  <  l-uily  deSsB  tha  interpte- 
tatiiiti  l.>  be  put  u|>(jn  th<-  e\ialin|{  Itate  of  the  l.tw  .i>  rei;anU  tln^ 
[)  wrrs  of  C'Tpuralioiia  The  proririoM  oi -ii^'.  i 7  give  piwi-r  Uy  th.- 
rorporiitiiiix  to  i-nt  up  line<,  an-l  i>xprflsn  prjvi^ion  in  niidu  thiit  the 
in\  a«  r  nr  u' '  iipii-r  imi'l  p.iy  lhi>  i  -  i-t,  but  noivhere  in  tint  fce'.ion 
wen-  tin-  <  irf  'Kt'-  II  nii]'-i«vn-d  to  put  up  littiuK^  for  tliu  t  .n- 
vt-iiienre  of  ^:on  iiiii-i  rid  to  pay  ior  lln  -e  httiugeout  of  the  cily  rato 
Theobjectwt  -^Uite  1  tbata.-<um  ->i  imlwieu  £U,tKA>  and  £t  IJ*  i- ' lufi  becu 
-^jtenl  in  thin  way.  Tha  Loealtlaiaiwaai  Board  aaditar  waa  thcta- 
)<>re  asVed  beloN  Ihaie  aeoatmla  w««a  paeiad  for  paymaut  to  aitiafy 
himself  that  thiy  nete  1«g*L  Mr.  S.  V.\if]\e,  •/C.  for  tha  Varpemf 
tion,urv;>^l  that  tinder  sec.  Id  <if  the  Klectric  l.i^'hting  Aet,  iMSi,  Ilia 
(■>rp  ratiLiii  h.ad  the  fiiUest  (Kjwen)  for  rmpplyinn  eb-otricity  and  dofaij; 
any  xtich  acLi  as  mi;;lit  be  neccMiy  and  ilKidental  to  such  aiipply. 
lie  ijiiiti-  adniitli  il  that  the  i'rii<iii.d  idea  i>f  the  .\ct  of  Is-^J 
that  the  undcrt»k<;rs  tank  eiid<;d  with  their  taking  the  elo  trie 
mains  to  ciusuiiier*'  pn-inifs,  li-»viivj  thf  rot'iimpr  to  Tni5.  •>  e/.ti- 
nectiun  utid  to  plovide  w.n-i     r  t.nm^i  Iri  n'-|-;ui-.  If; 

de^irr<l  to  |>olnt  uut  to  the  auditor  that  the  l>ir|ioiation  supply  «rA4 
originally  ^-t^onat  a  rnlt.^u  of  )<K>  awl  con»unaia  had  htted  ap 
tboir  ]<remiM>  lor  Ihia  Toltage,  hot  tha  Goqwration  raeaiTed  a 
report  from  I'rof.  A.  R  W.  Kenaedy  in  October,  \^:>',  ad\  iaii|g  « 
ch.ange  to  a  800  voltajp^  Advice  from  such  a  qiurter  waa 
con-idcreil  b\  the  Cor|iot'ation  ae  beyond  tiuestion  and  it  was 
conseiiucntly  |i:omptly  aclod  upon,  the  ( '  irtKjration  feelin;^ 
the  neci-dty  fur  indemnifying;  tonjumerv  for  the  on. lav  which 
would  nc;ciiituti.d  by  the  •.liiii^:-'.  The  Corpifatloti  was 
bound  Ij  supply  its  coniamcr*  with  eliiitric  current,  nnd 
ihtrc  were  onlv  two  iilteriatives  i^ither  to  "  fire  the  20O  voltago 
into  the  loj  voluijjc  lititn;^'?  and  blow  iir>  tlie  caaiiiiiier premi>..v! 
or  cut  uti  tha  conaoraers  .iu]i]dT,  wnich  vouU  expoie  the 
Corpiiratioti  to  an  actMD  at  la»'.  The  auditor  taid  he  bad  eearchad 
tlie  tile-  <  arefallv  and  faoad  that  the  chan$(eH>rer  {rom  a  100  to  • 
300  v<ilM-i;e  wao  to  haTe  been  effected  by  transformom,  and  tbe 
siibji-  S  of  re  wiring  of  premi-e?  by  corporati  jn*  had  never  iime 
before  the  l.o- al  (iovcrnnient  ll>ard  ofhcially  or  unollicially.  Mr. 
U.  Of.  .^liley,  ->licitor,  who  ;ii>p<.'ar«d  for  the  objector,  quoted 
from  the  l!>>ard  of  Trade  rei^ulations  as  to  HtanilaTd  pressure, 
and  c.s]iecially  the  regulation  which  *e\  '"'it  tint  tbe  «'an1ard 
profpure  thall  no",  bu-  allured  except  l.iy  t  rr^^n  . uii  uf  tin-  1'  liri 
of  Trade,  nnd  upi>n  toi^h  t«rlii<>  and  cuudllioiM  as  the  iswrd  nny 
impjf- .  He  c  inicnb- J  (bat  the  pertiinMioB  of  tha  Board  of  Tmda  to 
alter  ihu  y^Aune  »a<t  nut  given  until  Dectinber  ti,  lf<9d,  and  that 
Uie  tbrca  laH  paymeata  to  which  he  ob.jectad  w«re  nade  on  that  day 
for  work  which  he  ooniideicd  hinii'»lf  ri^^ht  ia  aaying  w««  dona 
befova  that  d.-ite  and  therefore  wa.-  done  illesaUy.  By  alteriog  tha 
prtatttT'  without  the  C3n.<viit  oi  the  l:<^rd  of  TmbtlH  Uorporation 


were  violating  the  charier  under  which  they  van  wmkiiw.  Tha 

miaad  and  to  give  hia 

de  fiou  nt  an  earlv  date. 


audit<.ir  proioi>e>l  to  considiv  the  paiata 


ElocttitatUy-opentted Bridge.- -A  company  Ink*  been  forni«d,witli 
a  cnnit'il  of  i'l;ji>,000  to  erect  a  su.-pensiiiii  bridge  over  the  Tyne  at 
the  harbsur  in  jutii  betweiin  North  and  South  iMiielda.  The  idea  ia 
lo  erect  a  bridge  at  a  miflicient  altitude  for  the  largest  fthip  lo  pa<a 
safely  nnderneath.  The  scheme,  whicli  is  looked  upon  with  favour 
in  local  circles,  and  has  Uic  auppart  oi  tbe  Corporations  of  Tvne" 
niamth  and  tSontti  atialdfc  amhrarM  the  emetion  of  am  »rial  hnds* 
2  lOft.  high  betwaaB  tha  liiat  of  Howanl  atiaat,  North  ShIeUa,  and 
Mile  End  rond.  South  Bhiddi  T1i<!  engineers  are  Hr.  C.  H.  Oadtby, 
consulting  cngfnaer,  Wollnlui'ler,  and  M.  AmoJia,  of  Parit>.  Th>: 
bridge  wilt  hare  a  clear  span  of  (i40ft,  will  hi  on  tbe  principle  of 
a  platform  ^^u-^peiided  by  cable.i,  wliirh  will  be  auOicleDtly  large  to 
accommodatu  iraiiii.'Ar*,  li-jrites  .and  cart.^and  Si'i)  pa.-*senger»,  .ind  tbe 
whole  will  lie  worked  by  electricity.  .\  live  minute.s'  aervice  will  be 
e-<labli^lie  I,  and  the  ne«e.i»nry  electric  current  will  be  purch^v*.-!  from 
the  above- mentioned  corporation* 

Exhibition-— An  exhibition  of  fire  preventiLin  and  extinguishing 
apparatus  methods  nnd  appliances  i.^  to  be  h-dd  in  Berlin  in  the 
summer  of  1901.  The  exhibition  will  be  open  f  or  about  two  wuutfaa. 
Glcetiical  tftpantae  in  coanactioa  with  wia  twMtakeCworki^w* 
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ondtKUmd,  to  be  a  piomiiicnt  fcatnrc  of  the  exhibiiion,  oiul  el^tric 
current  will  bo  Kupplit-d  lu  motive  powtr  where  remiirtd,  Ilcrr 
Emilc  Jacob,  -II,  l.in(l«Ui'tni^»e,  fierlio,  S.W.,  ia  niaoaguig  directur. 

EUtetrlc  Lifhting  Notices  — Notice  of  iotcntiaa  to  tpplr  f  <r 

prfjvision.il  or  ipi*  liu?  ti'cn  (■ivtn  by  the  foUowiDg: — 

/.f  i'    I  K.'  i  ,ri'(  «.  — A'  ci  AVdii,  llcTcrlaf,  FAT«r«hAiu,  Kilmani<Kk  l  ih 
deUi,  \«»th  and  Widdes  CurporiUigM:  Aberlillory,  BurfteM  Hill,  Chenham, 
KMnr  Vale,  FiivenluuB,  Fctliog,  NortblUet  (Kent:,  Kbooddt,  Hoytiw, 
RnUip  (Uxbrid|i<!\  Totilingtoo.  and  XVettinf(toD  (Salop;  Uutriet  CuaDoih. 

OxnjKiiu'M.— I.jndbant  (l.jndburst  Klectric  LiglilinfE aitd  Traelii* Co.), 
MiddletoD,  Deiitun  and  likley  Mr,  A.  H.  Oibbinipl,  Mr.  John  I'urker), 
aud  Watfurd  nod  Kickmanawurth  (Noj-lhwtmiJ  Klfrlric  T.iirht)nKaDd  Power 
Cix,  Ll4l.). 

Ill  tbo  loUowing  CMCs  prtKL-dure  bv  liiU  has  iie«ii  decided  oa  :  — 
The  Bawd  ■(  Und*  iMmU)  that  tli«7  will  applj  for  po«M  to  alMr 
and  rvftdjutt  OwMfM  ef  «lKtiici(y  aupply  in  Looduo,  ud^  tba  LoiMiaB 

(ioTCTDinent  Act,  1899,  (oaa  to  uaka  th«  boumlKriv^  u  the  »<>Tersl  *raaa 
rotarminoua  as  far  u  may  be  with  the  areas  o(  U.-al  Ku.cnimfui  I'ltd  by 
Um  1899  Act  and  Drden  ia  Ommail.  to  tiu  adtadiale  altacUad  to  the 
iMtiM^  parUcuUn  are  gam  of  Mm  ommihIw  Mtd  loatt  MUwril  M 
aJTceted  b)  the  bill. 

n  c  >f<-t.rn|»]iuii  Klectric  Supply  Co.  trt  •ppbiiig far  pa«Nr  to Bwlude 
tbe  iiri-a  iu)>ic(i  to  the  t'aildiiistnn  pariuli  by  ti»  Local  OotmiaMit  Act  of 
1899  in  th«ir  area  of  suppl?-. 

XotlingHill  Electric  I jgl  i i      C.  [.:.  :uutitig  a  lull  to  empower 

lb«iD  to  ODiupuliorilracquir*  land  for  g«aeraui]g  and  trauaforuiingatatioua. 

to  SB  MBBibaa  liU]  tb«  Brighton  C'or]>uTAt«on  >««k  |>u»er«  to  Mipply, 
mD,  lad  let  on  hire,  kv.,  electric  luotoni  and  apiianttua  for  cooking, 
limtiog  and  veotilating  motive  |w«er,  aod  to  ni,  nller,  and  reintr. 
and  charge  for  name,  and  alto  to  exetapt  moUira  or  apparatua  no  ]«t  from 
dislriitit  nr  <-x»cuti.ia,  Puwera  are  almaougbt  t'^  c-lri1-.;^h  h  Rr"  in  urance 
fund  i'rr  muiiiti|vil  liui]  Ung».  work*,  Ac. 

'lite  Diatrict  Cuuiiuln  of  l':>liii[>iitoD,  Enfield,  Suutbi{aU>,  Tottenham,  and 
WMdOfMBMik  powrre  to  iocorporalc  and  |eotutitute  n  jtiint  bMrd,  and 
tooonfer  on  ateh  iMiard  powera  fur  lliegeneratl<i«t,»tarii(e,aaddiaUlbullmi 
of  electricity  io  tlie  districta  luiiied. 

Haudaworth  (Staffa.)  I^intrict  Council  aeek  poww  tot «lipp(yhH«illCiricjl 
fittinfCK  and  making  hy  I>,w«  in  re»pect  eo  wvm<». 

Cra»l«y  (Jaa  L"o.  urc  ►••■kin.',  i  if'r  diiili  inty  to  app(y  for k Hnoce 
or  ijroTiaioiial  order  under  th«  RIectric  l.ighliDg  Acta. 

Iticbtnond  da*  C«k  Md  Stnad  Uw  Liiilit  sad  Cnlw  Oow  tack  pmnn  to 
enable  them  to  apply  (or  •  proviiioaal  flrdarer  allMr  Mlth«1ty  to  aatoUUb 

•lactricf  y  »  -rk'.  and  »'«o  to  conatrud  aubwaya  for  teJegrapli,  teleplunie, 
Iramwiw  mhI  f-.m  iric  lighting  cabkt.Ac. 

The  liritwti  .Schucknt  Kltctric  ('■>.  aro  proni7tinK  a  bill  for  j«>w«t»  to 
iiie»r]>orate  a  mmpauy  to  tieuerulv  and  aupply  clrctricity  for  public  nod 
private  lii;btiog,  nixtive  jwner,  kc,  within  Ibe  atea  of  the  city  of  Dublin 
•nd  tlte  urUm  diAirii:i«  u(  N«ir  KitoMialiaaif  UnunHiadrit  Cloatifle. 
(lUanerin  and  * 'loiiiarf,  ia  the  cmmly  of  Dublin,  to  aeriuin  lisd  coin 
puU->rily  for  K*u«n»liuK  »t»tinn«. 

Tower  ia  aouftht  by  bill  to  inourforate  n  -Muivvrr,  i    ^uj  jily  •  !n  i  rl 
ir  lightiog,  puKcr,  tmciioi  ' 
aadi  la  anaiiw  laod  w 
far         ■   f  '  - 


tor  lightiog,  pu»«r,  tnwtioo,  kc,  tjarpoMui,  in  thej\'u<t  ItidluK  of  Ynrk- 
'  b«h  aadi  to  acqoiiw  laod  w  TlmioUU  r 
ranicnkUnf  •Utiona,  *e. 

Tiic  CaledoDi 


1 Ftny  njalua  and  Watttore  li , 


rlonian  Electric  Power  C<>.  iwk^  (lowen  to  ganei^te  and  iliatri 
bule  •lectric  energy  botb  "in  bulk  "  and  generally  for  power  and  other 
purpocce  throoghnut  a  lar^e  nod  important  nianufacturtiin-  tlii.triit  iu  rhf 
\Veat  of  Scotlaod,  inrludio^  the  whole  of  the  couEly  i  I  l;-ti(n?»  ilit- 
induatriul  |Mrtiuu  of  the  Cuuacy  ci  Laoaikahire,  and  j.orUu:i<  <ii  ibc 


oountiea  of  J>umbartOn,  Stirliiw  and  Ayr.  Tii»  city  of  <ilaag«w  i> 
excluded  from  th«  opeimtioBa  of  the  proponed  x  heme,  which  ii  v\>ja 
riin.i^r  \itH--t  in  the  l.incHiihire,  South  \Valf«  an  t  Djitiiin  Powtr  bid"  of 


-1  nr-ii:  II,  Mr>-,:»,  \|»Ll»y,  Mumv  aiid  Spent.  U kijjirir,  are  «>licitora, 
and  Mr.  A.  A,  Campbell  Swinloo,  M.lll«t.U&,  66,  Vidoria  alrecl,  Weat- 
mis«t«r,  i«  engineer  to  Ibe  ivhaMh  irtmti  hia  tka  tQ|ipgcl  af  iMwIbig 
niuinfacturera  in  the  dij<lrict. 

Notice  ii  aliio  givcfi  (hat  application  ia  to  l»  Diada  pttitioD  to  tb« 
Secretary  for  Sc&tlacd  for  power  to  iDcorporata  •  eonjawy  to  gi'iieratc, 
rapply  arid  wll  tltH;:.;,- rr.ri,.'v  f,.-  public  and  prirate  lirhtiTMr,  ^r.n'tii.n, 
power,  <tc  .  ill  ■ai:  I  jiiry  ;(  l.anark,  iimludiisg  U,'-  i.wi-tic-  ( 
Xcw  Munkmod,  Uld  Moukland,  lUrooy,  Htaotla,  i>3thweli. 
a,  CalloD,  Cauiliualaag,  Dalaell,  Cambuaoethan,  Cathcart,  Car- 
k,  Biantyrc,  Hamilton,  East  Kilbrlile,  Carluke,  Dalaerf,  OLaMfurd. 
Ijknark,  iStonehoute,  the  city  paiinh  of  Obuguw,  Uovan,  Oorbala.  Marybill. 
Springbom,  and  Sliettteaton  ;  mi  much  of  tlio  county  of  llenfrew  ai  i.« 
included  in  the  r*iriibeH  of  Al.'.-y  r.i4r-T,  Cjth.  irt,  KiKleabnm,  Kul- 
wood,  }'i>lviij»'.  li.vin,  H  ii>t'Hi.  Inrli-uijiiii.  Kilbarvluui,  Kiltsnlcnin, 
LochwiiiitiKli,  Mrarn«,  Nrtlatno,  i'ori  (Jlaigow,  and  Itenfrsw  ;  «o  mach  of 
the  county  of  Iiqatovtaii  ia  iodudeil  in  tha  miMm»  at  BoaliiU, 
Cardroea,  rJumbartaa,  Old  Kilpatrick,  Xcw  KUpatri«K  aad  KMantiDoclk  ; 
and  ao  much  of  the  county  of  Stirling  aa  ia  included  in  the  piriebea  of 
Baldernock,  Caniiwia  aud  StrathbUne ;  alwi  to  enable  the  company  tu 
COiupulionly  ac(|uire  lauda  fur  generating  «t«tioii«,  A  r.  Tbo  ..lirl'nr  f  ir 
Ika  prnnotan  ara  Mcau*.  UngUi,  Johnaton,  M.oliei;/i..-  dii  l  lii  i m^:!., 
UO,  (St,  Vicmat-etnat,  OUjr.iw,  and  the  (larlianienlnry  afKnta  are  id«nara. 
Shtrwood  k  Ctat,7,  UfCai  <iv'jrKe-atrrvt,  Wc^tminitar,  DklV. 

In  the  omnihwbDlat  the  IVinbr' ke  iDatlin)  Pbtrfel  Cauneil  power  ia 
■ought  to  borrow  money  for  eler'r'city  »      U'.  ^c. 

Electric  Traction  Notices.— 1it<-  jalJvwtnL;  nuiicea  of  iotention 
toniplljr  for  electric  tmetion  poirei.i  Iiavc  appeared  ;  — 

Taa  Davnnport  CurMntiBD  are  applying  for  a  promiooal  order 
to  ntita  aad  eatead  tta  nawMpwt  IVmwm  Ordtr  af  UM;  Hfda 
CoifWMltt  to  etMlnMt  aad  writ  ahetric  iMman  ta  aater  toto 


agrecmenta  ««  to  aale  and  leaiw  of  aame,  Ac  ;  the  L  riian  Ki«ctric  Supply 
Oil  aHkpiNNn  to  oonatroct  electric  tnunwaya  in  Glnnaop  ;  and  the 
Natimial  Elaetllo  Traetiaa  Co.  wiab  t«  amwid  Uw  Wrexham  Tram  way « 
Uiderof  1808. 

l*roc«liir«  \»f  Mil  haa  been  daeidad  upon  in  the  (bUowin^  aat!>  :— 

Powe-r  i-*  »i«ipb»,  to  inmrfyTra*,^  n  r>mpany  t^  fomtnict  i\t]  eli'.:lii' 
riiilv.iy  Iri.rii  tlir  m.rrti  .•ml  ,'t  ''■l^•:•r:A^.'^V'/:l  -T'et,  K  L'.,  M  (liiimHl'jn , 
Kpping  Koraet,  and  Waltham  Abbey,  Eawx,  to  auUiortae  tlie  company  to 
a«q«im  landa  aanpiiliarilr  Iv jnaMltoli  aiatiaiM,  and  alio  to  permit' the 
Loaden  Comtj  f^taiieil,  the  Great  laaiera  Kanw.<y  Co..  the  City  aad 
South  London  lUilway  Co.,  ur  olbcr  buil  nutlmrity  nr  i>oia||aaf  to 
contribute  towiirda  the  c,i|>itai. 

Th«  Peidiul  London  Itailnay  Co.  are  applying  for  parliamentary  powers 
t  '  L  iiifl'.r  jlI  five  aiblitional  lon^tba  of  electric  railway,  tLl  :  (1  A  loop  lino 
in  HanimerHuith  ;  (2)  cooneotuig  the  aiiatim  railway  under  Uld  Uroad- 
atnau  aad  tomiaaHng  andar  ilia  Iitar|iaal-iiiaii  itatiMaf  tfaad  KU. 
Co. ;  (S)  a  Inop  Rd«  eennMiMiBf  bj  a  juactiim  with  (8)  and  taradaatlas 
by  a  junction  with  the  aame  railway  under  the  wetteru  eatrauoe  to  Liver- 
po<.|-tstiOTt  -tsti  rii  ll  A  loo]i  line  l>  uuiifiidiig  by  a  junction  with  the 
exiating  railway  umler  Old  Krtiad'alreat,  and  tertninnting  1<y  a  junction 
with  the  aaioe  raila'ay  uo<ler  Tlareadneeflle  alreet ;  1 5)  a  aiding  commenc 
ing  bjr  a  junction  Willi  the  cxiating  milway  under  Uld  HrvMid-itreee.  aad 
tennuuliug  atu  point  96y(U.  nnrtb  of  that  atn-et  nml  Tbrogmortoo  atratt; 

The  (  baring  t'roaa,  Kui>toii  and  llaiii|-«te<d  Kailway  Co.  are  alao  piw- 
imitiiiK  a  Irill  t  unll,  irix-  the  toiiitruotion  I'f  the  followiug  new  railwuv*. 
nr.,  a  lino  fn  in  Kcjiiah  Town  to  Highgate  :  a  line  oommt>ncing  atHifh 
rate  terminating  in  Moruaay  ;  a  line  from  the  Cluu-iog  Crt<r<a-ruiul  to 
wliamaat-aiiaaTak  Waatmtouer,  alto  fmu  ParliMMut  «<|tian!  to  Vietaria. 

ThaCoBiwqr  aim  aaak  jwwan  to  asUod  their  authoriaad  r«Uw»  to 
Uulder'a  ttaeen  (FtopUa;)  Middksts,  to  eoMtniet  ae»  aabwuyi,  eawse 
lead*,  to  enter  into  agitMeeata  with  olMr  tailaiar 


tuniiela,  aci|uEre 
couipanle*, 

BUIj"  iinr  -.lUn  to  l)c  introdu' 


t.'  AuLb'  rise  Uie 


:  ictioo  of  an  elec- 


tric raila-ay  from  Weatmioater  to  Caonou-atreet,  ueu-  I>ow(at«-hill,  thaoca 
to  PaoUiaati      ;  to  eaaatnnt  aa  alaama  itSbinf  ftoia  the  tomtoM  af 

the  Ifremptoii  aad  Piecadlll  yClreiiiRtnMyatneeadllly  OEreaa  to  Chn- 

nng  ftreet,  K.C. ;  to  autlionae  |tha  coastructioD  of  the  Wear  and  Houtb 
J 'jih'.i  u  Juuetiuu  Iladway  from  I'addiugtou  to  VauxboH  vi.i  ^  i.ti  ri<. 

The  North  Eaat  I^adoo  Klit  trie  Tlnilwaj-  is  t"  nir.  !r  in  tlie  Monument 
to  the  uorth-eattam  auburba  ;  the  l>i"ai|i.<in  ^i  <l  r.i  'Adilly  Cireua  Rail- 
way C«.  are  aeekiiu  pvwan  for  an  extenaion  of  tlieir  line  tu  the  "  JiitgeX  ' 
»■  uiir.i^-  ii;  andtMwiaalMaaQiMaMfiir  tiha  eaaatruatiaa  af  aa  eleMrie 
ritilwiir  fii.na  Canawi  afaiat  to  HaMaiaiaiUij  nlddi  aaaw  to  be  a  itrival 
of  the  ID'-'V  ^•:!ir>me. 

I'owci  Kill  ui^be  aMiiUtoegmlriMtaii  elegiHerailintrfttMBVieteiia 

atation  to  Kulbam. 

Baamemottth  Corporation  are  iTomuting  a  bill  to  conatroct  ail  Jiliunal 
elaetric  (ratnwav*  in  tbo  Iwrough.  and  in  Winton  ;  Biighton  Corpora- 
tion aeek  powers  (in  their  omnibua  bill}  to  alter  the  poaition  u<f 
thr  tnumwaya  autliorised  by  the  .^ct  of  1900  ;  llurton-nn  Trent 
('-irj'-Tm1tr<ii  to  cipnatruct,  wnri  and  loaae  electric  tramwaya.  to  enter 
iiit  i  acii-smaDts  aa  )  >..-.  lu^ie,  working  and  luaaing  tramway*, 
mad  alao  to  autw  into  agreemeula  (or  the  (Upplf  uf  eh^trieitf,  kc; 
Cheater  Cor|iar»il««  to  eeMtmet  mw  aad  alter  aaliWuK  faaawaiya,  to 
adopt  elaetric  baetioo,  :  Raodntarth  (Slafla.)  DMriel  CeaMll  to  eoa- 
almct.  Work  or  leaae  electric  tramwaya,  to  enter  into  aKreementa  with 
I  xitl  auiliuritiei  and  oumpaniea.  to  run  omnilMiaea,  Ac.  ;  .SlieDield  Corpo 
raiion'^in  Iheir'omnibun  bill)  seek  jww -i  >  t  ■  of^Qilni  -f  •^lectric  tratiiwaya,  kt 

The  South  Weetcm  and  lalc  of  Wi^M  JauLt  iMi  i;.ulwny  arc  promoting 
a  bill  to  incorporate  a  compiny  to  c^uaun  t  a  r  iil  *  ly  froiii  the  London 
iin<i  S  i  itli-Weatim  Itailnny,  uear  Lymln(^u,  ici  -.he  Solent  to  the 
1  r.>l;wn'pr,  Yarmouth  and  Ncwport  llaUnay  liele  oi  Wight),  to  employ 
electric  tnftinn.  to  i«'-T(uire  land  la  Miliprd  (Idtniaglan)  for  a  gaaciatiag 
atation,  al-tC'  t  i  enai.'.e  the  l«lldon  aad  8M(h-We*lMrB  Rilnny  Oh  to 
aubacriba  toward*  capital.  Ae. 

The  OcnaiBl  Eleeirtc  Cst.  of  Irdeod  are  applyiog  for  powen  to  eta- 
ttruet  aad  Wiric  llgbl  ^electric]  raitnnya  or  tramwaya  in  the  towmhipeof 
Pembroke,  Itathiniaea  and  Katbgti',  Ai ..  iii  tha  county  of  IrubUii,  and 
Powcracourt  anil  ttray,  iu  tl)a  county  nf  Wicklow,  liclaod. 

V'-wr  '.  Arl.ti-jr  (luiTinc(»,  S'  li  C:.  ure  pr'inn 'ing  a  bill  for  poner  to 
I  >i  htru'  r,  r.)  lcn^:tliii  if  r  i:_rii,;  liium.HV.  'I'he  -uicf,  which  are  wholly  far 
■  uit.uea  purpOMeaj  will  bo  eingle  track,  and  tbc  g.^uge  IfU  lOio. 

The  CvdeltonfttiimTnMeaf  are  aeekink'.  inirr  -tlMi,  jiunera  to  warit 
an>  of  Oair  esiitiac  er  auUwlNd  tiamwxya  by  electricity  er  other 
taecb^iuiuit  ayntenj  of  ii  aclioii. 

Hone  Konf.— The  entire  telegraphie  and  tel«phcmic  sjratottu  of 
thii  eoLony  have  lieen  diiiMHaniaed  by  tha  t^vphiooii  «lu«h  viiitcd 
Hoag  Kong  a  tew  dajra  back. 

InTOmeu.-  llaviiu{atjattiloiiaildldr  innnicipal  elertricitjMhenie 
aoil  settled  their  dilTereneta  villi  tlia  late  cousultiug  ungiaeer 
(Mr.  K.  (i.  Craveii).  tli«  Council  aro  now  eontideriog  the  (jueitiun  of 
tran.Hferring  the  onur  to  u  coiupany.  Two  oilers  have  been  rvceireiJ, 
one  hping  a  pfiymt'n!  f>f  i'l.OfiO  aad  baking  over  the  liubililica  ani 
.n  i..:LtL'dnt''i  tn  .Mr.  Ci  iv\-ii. 

Imqoeato.— An  tmnieai  waa  held  at  Chellcnhiuii  w«.l(  the 
body  of  Richard  Kdwardf,  electrical  joiki  r,  "l.o  :•  .  u'lv  ;li.d  at 
the  Manchester-street  subf I4li»m.  The  corriner  .Mr.  VVagliorne> 
naid  the  place  where  deatli  m.' nrf  d  w.n  prolmbly  a  "factory 
within  the  meaning  of  tlie  acle,  and  tlioee  acts  rec^uired  of  the 
Cheltenham  Corporati«K  awt  thair  baNugk  dacttkRlCHiMartbit 
Her  Msjeaty'a  Injpecter  ti  BHMnia  far  tha  dkhrict  ahaua  ba  nifia 


klie  tinioitmittiy  to  attaad  the  fai|idi7  iato  tta  cjniwHanaia  «r 
4aalk  Tba  impector  Ibr  tfak  diaaiet*  «!»  Und  at  Bfiatol,  had 
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been  comomniatod  villi,  utA  that  offleial  cotuiJered  it  ile*irAble 
that  lie  ahoold  be  pnatut  IiCgal  notictt  of  at  Ictut  fuur  d«y«  vaa 
Rquind  and  aceoMliigly  fao  (the  eanur)  jHupoiad,  after  Mariag 
•ridenceor  identlSeation,  to  sOjoura  tht  inqucttfor  awwic.  He 

had  ilirci:',.  !'!  a  ]>ast-murtcui  rxaiiiiualion  to  be  lieM,  lu  tliere  was 
amie  "up^i  «tiijn  that  death  wiis  due  lu  he«rt  •Imeiue  or  imtiiMl 
caliii^.  The  report,  howe\'er,  wiw  to  the  effect  that  the  lioily  wai 
in  a  fairW  healthy  conditiiiii,  aoii  t)iat,  in  the  opinion  of  Mr.  Povell, 
who  conilu'^fcfl  ihf  n:«*np!>y,  death  wa*  di«>  t"  an  cl«»<'tric  shock,  tlie 
rfHillt  of  loiiii'i^  intn  i-iiDtact  with  an  elf  'tri''  ■  'iirciit  i>r  of  some 
othiT  caui>e.  I  >«rmt>l  evidence  of  identitiuitiuu  liaviiig  been  gi'^n, 
the  in<iuiry  w.n  atljoamed  until  W'pdnewiay,  when,  after  hvarin^^ 
farther  evidence,  a  verdict  of  Accidental  death  Umnigh  contact  with 
K  tniwfiiianr  waaietoniad. 

On  WadMadu  (ba  inqtiert  ma  alao  R«im«d  M  lb*  body  uf 
Tbaaaaa  W.  GfiSOM,  auutant  engineer  at  Nevyavti  Hon.,  wbo  ia 
Ifand^  laat  weak  net  with  a  fatal  accident  at  m  alactridly  wotka. 
Some  particiiUr!  wcri'  ^-Ivtn  hi  our  last  iosne. 

f'.  A-  W  '.T'.J.vrt,  •(witc:if>i.ii .1  Attendant,  iit«t4Ml  ihni  \\f^  \\x%  it>'.it»liti,r 
ilrceaMxl  behind  the  •witrhixxtri)  t«  hold  the  eDrl  if  k  "  deul  '  caMc  ulnUt 
It  rvpair  WW  madr.  I>eeeMc4  had  nhiilasad  »  upciimrr,  wkiob  b*  iMCilnl, 
and  ntiil,  "  Wbeni'*  the  •iraaMrl"  At  tbu  time  ho  wm  in  ■  cfmcliini; 
poeitioi).  Witnen  then  taw  •  dadi,  and  dacvMed  rollcil  orrr  on  hi*  buck. 
Ha  miwt  have  touched  with  Mi  koea  a  "  live  "  terminal.  WitoMs  ran  for 
iu»i»t«DC«,  ami  *rtiti(!ti»!  mspiration  wi>»  r*-i  t  :  ■  f  i.  55ti  In  .  but  without 
■uoceaa.  iii  ,r»»f.l  hail  i.i  t  S":  I'li  ;ti<'  jii«i.1u' Iijl-  lI"-'  .  'ii  the  time, 
although  he  wm  ooutmTeniog  the  rt,«iialiunt  by  aot  weariug  tliMU. 

Kr.  C.  Dl  Oopiaxis  botiouKh  electrical  Mmhiatic  of  MoMMathi  alalcd 
that  deeiBKd  naa  timnMiKlilj  eiiierienead  in  tba  mrk  be  had  to  do. 
Deatli  would  not,  tn  hi*  o)iiuiou,  faitve  uccunvil  li&tl  (Wtue,)  uanl  iiuuUt- 
iDK  kIovm,  whidi  iliould  have  been  u«m1  aocurdiiiK  rule*. 

Mr.  T.  O.  RowARns,  factory  iii^ieeter.  eaid  h«  iiad  vi«it«d  the  mrfci 
upuu  eereial  <>cauions  and  the  imoaiitlana  wMcb  WM  takM  tnpravant 

aecidenu  were  ijuite  •atiifwtorr. 

Thf  mcili  .1.'.  ividraoa  ibowcd  th»t  there  were  three  m«ik*  '.r  •can  on 
the  l>i-;>— i.nr  on  the  ko**,  asother  on  the  »b<l»meo,  aiil  the  thipi  •>n  tiie 
left  brriut.  Th'>  i-««t- mortem  ihowed  that  death  v> i- <i'je  t  i  paraljii*  "f 
the  heart  ruu*»Nl  iy  electric  fthock.  TIms  jujy  (t?iu"M.-'!  \  serilirt  in 
ifcennrf1-»Tirf  w!?  h  ihf-  rri(»^IEr«!  ff'^.nifm,  ?»n4  ^ifiierate*!  ilie  iki.^uageme!**  from 

Leftd^ate.  Iti  cuiisKiiueiKv  uf  coni(d;iiuUi  an  to  the  ineSicit-ut  gi% 
liRhtinK  the  Council  will,  at  ita  next  meaUBf^  eaaaidartka  qoaitiOB 

of  Qstablishing  electricity  «aj>ply. 

Light  Eftilway.— I.yij'iliiirvt  -ri-'  Lightioi;  and  Tt u  ti  'n  i  'u 
(Ltd.)  are,opj>ij  iDK  for  liowtrs  t  i  ii-M  iiet  H^ht  (electric)  ratiw;«ys 
in  Lyudhunt  an  '.  l;«ln:i. 

Limitationn  of  Manicipal  Enterprise  — Mr.  Krntir- <;ir' Vf,  iiii 

<  1-  t.  I.  r<.id  a  I'aper  l.elnit:  thi-  I'lihlirul  a.'nl  K-Nir.ijinii-  (  ':rirli'  I'f 
tho  >>alioiuil  Liberal  Ctub  on  '* 'l'h«  Liiiutationii  of  .\lunicipti,l 
Enlerpri>«."  Thit  Paper  is  now  obtainable  ffoiu  Meeara.  I'.  S.  King 
&  Son,  Orwit  Smith-street,  Westmiosler^  pric«  OJ.  Mr.  tiirckt- 
Rttew^  the  recent  {{towth  of  all  municipal  enternrine,  and  the  co- 
iMid«otal  growth  of  local  mtaa  and  local  dcbi<!,  and  calls 
paitienlwr  attcation  to  th«  fact  that  mniliicipal  undertakings  of 
an  induatrial  chaTaettr.  after  payment  of  workiof;  expcll«e^ 
iutereat,  and  in»tAlnieiil4  of  burruwiHl  capital,  show  n  profit 
balance  of  lens  tlian  ^  per  cent,  on  the  sum  of  £.i7,5l»l,imii,  the 
amount  of  the  outat»n'lIt?;.Mlfht  for  the  p«r|»ci«e»  of  these  iiidui^trial 
works.  The  Paper  liwnli  particularly  ui>on  the  fact  that  lhi< 
advance  of  municip;!!  onti  i]iris>«>  has  prr>«-e«led  without  definite 
ideals  and  iiiii^iiiJi  l  liy  any  siiuuil  1  lUK iplf,  ].t;vt:i':illy  without 
teriou!>  discujsiuu  on  the  part  ui  tbi-  puldic  or  of  I'orliainent,  and 
certainly  without  due  coniideration  of  its  far-reaching  etTcct".  Com- 
paring tiuiuicipal  with  State  undertakingt,  Mr.  Qarcke  uriges  that 
the  latter  hare  been  entered  upmi  exdoBiTelj  fmn  tba  pefat  otfiow 
of  public  cmvenienee ami  neceMity,and{iioraartltttiaoIaitaddMt{ctB 
shall  Hhare  with  the  more  central  tlie  advanta^  uf  lhepo«tal,tcle|,Tuph, 
and  telephone  Hervicc!),  these  u  orks  having  hitherto  bMn  the  only  ones 
undertaken  bv  tbf  State,  Municipal  ruterprise,  on  tl,  ■  ■  illit-r'hatid, 
i»  charged  with  uniiue  jiieference  for  the  supply  of  pyl  liv  tic< <-«»ities 
which  arv  Ir-:ul  la  character  and  emirientlv  suited  i.i  ]iriv/itt.'  indus- 
trial •■iilijn>rii«,  and  which  shoii M  lir  "i«-ti  i  -  lif  lUliy  c  luiieliti. 'ii, 
Aliiotiti  thu  advanto^  of  nmittcii'il  eutt^iprutt:  up<>a  witicit 
iSl.  <  iarckc  dilates  is  the  rendering  of  certain  public  nervice-i  more 
cheaply  and  more  cflieientlT  than  can  be  effected  bj  private  capital, 
including  water,  aaoitatien,  bigbawn  «diHiitioB,  anmv  pwitactiBB  gf 
life  and  propertjr,  and  bafid ;  but  Mr.  Oateba  comteats  Oa  daim  ol 
the  mnniciBatiliee  that  other  brnnchui  of  industrial  work  can 
be  better  effested  in  mnnicipal  than  in  private  hands.  The  author 
deeUimi  again*!  the  prr'fll  .  timing  tendency  of  modem  rate  aided 
;ui'U-rt;i)iirps,  aini  f>nirit-  In  the  danger  t<j  healthy  municipal  life  of 
ill.-  i'tsirc  (4  town  i-Durn  iilnp'  '.o  *tmi[  Wfl!  with  their  cuastititents, 
111'  whun.  ihc  ar.iiiiT.jiiH  viiii  lny  l'-  if  t)ii-si-  iiitinicipal  undertakings 
form  a  considerable  pcojiorcion.  The  liuancial  aspect  of  tbi»  impor- 
tant qucttion  is  also  diseased, and  il!>  l>e«ring  upon  oni  (nluiii.il  <iirl 
fuwign  trade  ;  and  finally  the  aathor  cuggeatd  that  Pariiatneut,  iti  a^i 
'wiidoai^  ahmdd  take  the  eadiait  afffsetiniitj  of  okulf  dafining 
the  luutathna  aff  the  aodiiljitw  tcndaa^  «  mnninpM  trading. 


Mr.  Oarcke  thonU  aatar  Fnliiawbl  md  pnih  Ut  vim  to  M* 

logica.!  issue. 

LiTarpooL— Mr.  .S.  W.  llii^KinWUini,  M.P  ,  In  l  i  a  re  elected 
chairman  of  the  Kleetric  Power  and  Lighting  Luniniiltee.  Oo 
takin)^  the  chair  .Mr.  Hij;ninbottom  announced  Ihtt  durini?  the 
then-  wonM  '■  •V.rrL-fourth«  <>f  thr  machinery  and  plant  in  potition 

at  the  Pin  ;  I     I    lation  and  lialf  i>f  the  mi^hincry  il  l.'«tvr  tii  lvo. 

London  County  Connd!.— .Kt  Tuosdavs  niceiutg,  Mr.  UAkt.B 

n>iMi.| 

li  iia*,  ill  vie*  uf  the  JM4rit»leiie<n  <tt  no  longer  withholding  from  N'lirvb 
and  Ea«t  I.<md<>n  the  ailraatage*  of  e!eclri<-  tramway  Ira-ii'm,  and  of  the 
impartaoee  of  providiog  a  complete  and  Hxited  "y'tein  of  electri.-  tramway 
iiitcrcuumun»<!a<i<Hi  liatween  the  diffeicnt  j.»rt«  of  th"  cc'-ti  j^in,  th« 
Higliwara  committm  be  inatructeil  le  i..  »Tl  iiii  frm  ih»  N  ii'Ji  Metro- 
politan Tramways  Oi.  at  wbat  pri<-<!  tin-y  v>ill  auneader  the  lease  now  held 
Rem  the  Cnuocil,  which  ripirea  in  lu'y,  I'ilO.  ... 

He  said  the  lease  to  the  North  Metropolitan  Cx  bad  bM  kie 
hourtkatmnritioKfniBithetiaaakiiaBlnteoiNiind.  ttatbeii{gbt 
the  ttMll  wMch  tbajr  bad  afrivad  at  In  coaaestkn  with  tbeir  tnm- 
Way  ciiterprifc  on  the  other  i«ide  of  tlie  Thames  had  ably  nroved  that 
the  whole  of  the  tratnwavs  in  L<iii<li>ii  should  bo  not  only  the  property 
of  the  Council,  but  fhoii'ld  be  worked  by  the  t'^juncil  for  the  benefit 
of  the  mlejiaycr.  The  fact  wai  that  witli  their  24  mile*  of  tramways 
on  tlie  MMh  xi  Ic  ihi-y  iniule  for  tin-  ri'opayen!  ai  much  u  they  did 
with  the  1  inil<  -»  on  the  Doiili  ■<  1. .  Ii,n<i  pven  a  six  days'  week,  a 
|i)  hoursi  day,  and  hniI  ^<1.  fiuco.  lie  thought  that  justified  them 
ill  trying,  I'f  jK>  lible,  i<i  obtain  the  re  purchase  of  the  lease 
grantnl  to  the  .N'orth  Metropolitan  t^mponjr  in  l^M.  It  wa*. 
however,  the  qoeetion  of  tbe  ajfrteai  of  timetua  that  canted  him 
to  move  the  nudion,  for  he  believed  It  mw  tbeir  doty  to  lay  down 
electiic  Imction  in  all  \mtu  of  Lmdon.  ItuNmld  be  practicill/ 
impo-ipiblB  that  the  Council,  »f  u  business  Wly,  sbtmld  put  int"-"  the 
hands  of  tenants  plant  for  traction  like  the  conduit  »y»teni,  for 
example.  They  cjuld  not  i>ut  down  machinery  coiting  £'1,()ik1,0» 
to  JL'l.'iiiO.Oi"),  and  have  it  worked  by  tenant!  whcuj  leme  would  ba 
of  \  cry  -hort  diiru;ii>u.  Tlvy  w.mld  iiot  have  any  inl<-re*t  in  keeping 
!!]>  tliJi!  pr  .iHTlv  as  it  »li.)Uld  be  kept  up,  and  from  a  bu»incM  point 
ol  \  111-  )  d  iiijt  Klieve  there  wd->  a  sm>,de  m»n  in  tli»t  Council,  if 
he  Was  in  the  {wsilion  of  the  l.^ndon  County  Council  and  owne^i 
Iba  tnmtrajfs,  vho  wouM  tbink  o{  INMiM  iale  lena  the 
elcctrie  tnetion  elaoae  in  the  Nottb  Itatnpolitaii  leaae.  Wben 
the  l«ft«e  wai  before  tbem  in  1896  the  Highways  committee 
bi«d  very  di'finile  iutrnetions  from  the  Council  to  report 
as  to  vbat  tiM  admtage  would  )>e  to  the  Council  'f  elect  ri- 
uieebaniaal  tnelioa  ai  compared  with  horse  tracti  ri  t^m  iIku 
iiT«triKtion  wa.1  never  carried  out  at  all  The  lliijhways  cummitlee 
iii-v.  i  rvporteni  to  the  Council  an  to  wlut  the  probiblc  profit  would 
\v  it  thi!  linea  were  work"  d  elei'lrically  or  by  mechanical  tr^tction. 
\i-  l  .  litjved  that  ilv,,-  nn  ibiil  v.rount  that  the  lease  wai eventually 
p.i»u4  through,  lie  had  Uken  the  trouble  to  fiud  out  whU  had 
been  done  in  other  cities,  and  they  bid  e  my  notable OBO  m  Liver> 
pool,  where  the  Corporation  leaeed  tbcit  UBM  t»  •  aompaiif  for 
SI  TBOn,  bat  th^  soon  (onnd  oBt  that  a  niatake  bad  been  made, 
and  the  Corprratfon  re-ptucbaaed  the  18  yaanf  Ua»e  from  the  com- 
pany at  ita  lull  commercial  valuct  end  the  reauU  had  fully  justified 
that  fUp.  Tliey  had  a  duty  to  London  to  do  everything  in  their 
power  to  l«y  dnwn  ,  1  •.  trie  tramlines  wherever  it  w:n  p^s-iMc  tn  Tuy 
Uiem  down.  Tin  v  h.ii  now  obtained  Purliaim  ut.irv  nmvi  r-  wIm'-Ii 
would  eoable  theta  to  coneeit  the  existing  lines  both  on  the  north 
und  the  aontb  end  tberovRht  to  nave  ia  tba  niittar  for  tbe  good  ol 
London. 

Mr.  Kka>  H>  Ht>»-r  moved  an  amendment  tlot  it  ba  i«f«nl  to  ne 
Uighiray*  eaminitl«e  to  cooaidtr  whether  it  Was  desirable  to 
■(Vitiate  witb  the  North  Uctiopolitan  Oompany  for  the  pardn^f  of 
the  leaae. 

Mr.  Wwt ACOTT  said  Mr.  Baker  had  mA  a  great  deal  about  electric 
tnetioa,  but  they  knew  they  had  enough  work  in  Sjuth  London 
to  last  them  five  or  six  years.  At  the  present  moment  they  had 
not  even  approved  the  plans  f  jr  electric  traction  in  South  Loii'i  >ii. 
Tl;ev  hTl  ,'tirie  ii-.'iin  tn  lii  iril  of  Triide  for  ar'prnvil,  nnd  cvMi 
lacji'uy  the  uppiirliiriily  i.f  ^'  jIii-  l.efi  n:  "Lu  H  unl  -J  Tiaiio  and 
expreaaiiig  thair  «(>proV4kl  or  du  tpiJiaVil.  L  ntil  tuey  bad  got  their 
experimental  line  in  working  onler  be  conaidated  it  tmwiaa  of  them 
to  be  trying  to  do  too  iiiu<  h.  He  was  told  on  the  lieat  anthority  that 
the  mtem  they  were  going  to  adopt  iu  South  London  would  be 
flniBd  very  exp'.-n^ive-,  not  only  in  capital  cost,  but  in  maintenance, 
and  that  there  would  be  dilhc'ulty  surroandiiig  the  working  in  the 
locality.  He  tboui^ht  they  ou«ht  to  »ee  whether  it  turned  out  well 
or  not.  If  they  had  the' power  to  do  the  work  on  the  north  si  U 
they  could  not  do  it  for  a  considerable  time.  He,  persfMully, 
would  like  to  see  a  line  working'  in  !» >ndrm  Vn;f?re  b«  vot«d  for  iu 
enormoiu  expenditure -UL-h     wn- ri  iw  pr  :iM~c.l 

Mr.  Bfn.n  said  if  aiiv  i  i'iiliciition  was  rebuked  lor  the  motion 
tliey  hod  it  in  the  spc.vii  if  Mr.  We-itacott,  who  had  told  them  thegr 
WL-rv  to  go  on  expenmunling  for  live  or  six  yeoi^ 

M  r.  WmtAom  I  Wbnt  1  aaid  wee,  Ibat  afiar  jm.  have  bid  th« 
experimenbtt  line  we  iknil  hm  wongb  to  oeenny  m  tve  or  aiiK  jw% 
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la  converting  the  tmnwaf i  on  th<  (outh  from  hottt  to  dbctric 
traction. 

Mr.  BexaHidtf  that      fo  iHurt  dU  fib*  anth  OMMia.  *ra 

tell  that  Council  that  the  noith  would  hayt  to  inri(  five  or  nx  yean 
was  a  mon«troiu  thine.    He  protested  igaimt  audi  *  dJUtory  policj. 

Thvy  liail  /ituple  cviifpnce  tif  the  E^arniiig  power  of  a  "vittm  which 
tai>;nt  \m;  ;u^UiUc<!  in  LunJon  at  iiii:  !-.  At  preaent  thejT  Ij.id  their  plana 
ready  for  cubniis-iun  to  the  Board  ct  Tra(fp,  ViUtthev  were  comjtelled 
to  wait  for  tliv  new  borooKh  cn/.ncil"  because  the  t-iuvernnieril  gave 
them  the  jiuwcr  In  ujipcar  )*fure  tlie  Board  of  Trade  on  their  jiian^. 
Whenever  tlio  bnruiii^h  councils  were  n  udy  the  CV<uncil  wai  ready 
to  aetUe  th«  »fium  which  ahotdd  be  applied  to  Londoa,  and  then 
LvlvMortklitindmihgaMutlM 


  „  „  ,  I M  apMdiljr 

m  Sooth  London  f  n  t)»  utattn  of  deetrie  tntetion. 

Mr.  BEACnrnoTT  ;  Vou  can  do  it  milK  1k6  huti  tk«  terms  of 
which  we  arc  discuwing. 

Mr.  Besk  :  Tho  yean  of  the  lease  were  running  oat,  and  ther 
could  not  (Xpoct  people  with  a  ibort  life  to  take  interest  in  their 
experimenla.  The  clauses  in  the  leafe  legsrvliug  electric  traction 
were  introduced  under  pressure,  and  they  were  not  worth  the  paper 
they  were  written  on.  Ijirerpool  ha»!  flcctric  traction,  and  laijjs  iivi- 
dendH  were  accniing  I u  thi;  jicuplc  of  Livcrp<>ol.  Why  should  not 
London  do  the  same  I  It  would  not  be  wue  to  state  what  the  sum  was 
«Ueb  ehould  b«  offmd,  bat  no  dmiht  tbe  North  Matmolitui  Ga 
would  want  a  cowidrrtU*  ram  for  tho  mnandar  of  thdr  mm,  wUeh 
was  worth  half  a  iniUioa  of  numir  whn  tt  «M  Mom  llio  OMadl. 

The  amendment  was  Io«t,  tnd  tlw  notioit  hj  Mr.  Bikar  carriad. 

Mr.  Parkkr's  motion  that  - 

h  be  rererred  to  the  Oenerd  PurjioM*  comtnittee  to  coosider  the  best 

manner  €if  iKiaitiun  l*fur»f  ihe  oew  tKrrotigli  (•oon.-il»  thr  impuratiTe  npces- 
•  ity  of  Luik-  I-  ■  ■  uiiJ<T,  hi  lra«t,  aII  the  kA.Ung Ihomughfsrfn  tho 

metropolii  u  cuuUiu  all  l*ie  gu  «od  water  pipca  and  telepbooo  tad 
teiegMph  wifM^ 

ma  BotdiaeiMwd,  aatlw  Oowidt  wia  aoo&tid  oat 
KndhMtar.— Ata  acctiag  of  tin 


rc(]ne<!ted  the  ElectricitT  committee  to  slate  what  wa«  being  done  to 
tiruvide  the  necesary  electric  power  for  the  tram  can  on  Jao.  1, 1001. 
Tlif  latter  c'iramitbee  replied  in  Jan.,  that  th?y  hoped  to  hare 
till'  jjlcin^  and  tpecificatiooa  for  the  pUnt  r^i|iiired  .it  the  Stii.irt  strMt 
flii'.ioti  ready  bv  Feb.,  IWW.  8iiVij<.,iii'iitlY  tluT  nufpticii  as  to 
i»httlicr  a  te[>anUc  power  station  cboiilri  I.e  erected  arose,  iiid  on  tlii." 
matter  Air.  C.  11.  WordiDcham,  the  city  electrical  engineer,  preeeated 
•  npoMoBlkaaal)^  of  th«  pnea  par  writ  to  ha  chmged  by  the 
Blaeraci^  eenmlttta,  |>n»«]d«sd  llta  oonUMd  atation,  aa  recom- 
■ended  by  hitn,  was  carried  out.  In  Jtily,  1699,  the  Tramwajs  com- 
mittee inquired  of  the  E'cetiicitycommittee  if,in  certain  contingencie<>, 
that  committee  would  be  in  a  posilioo  to  sitpply  envixy  for  working 
the  tramways  by  dates  named,  and  the  JiJectricity  committee's 
emwer  was  in  ibt-  affirmative  Ai  ting  on  this  aaturmnce,  negotiations, 
whh  li  may  p<j*fibly  involve  uiicruus  oblixntioni,  were  concluded  with 
till'  Miui'  bi-fler  Oirtiiige  Co.,  whudc  liLi-a  were  being  taken  over 
I  >  .1  ::  t  iiirtit  T!ii'<  ,v"-''''nnit  iiroviden  for  the  talking  over  of  the 
tramwaya  liy  the  Corpuraliun  in  iimtaltueulj),  aud  the  company's 

frotle  are  giukraotced  to  them  by  tlte  Corporation  up  to  May  31, 
909.  In  order  to  catrj  out  this  obligation  l^e  Tramways  committee 
will  have  to  boiiov  iaina  aoua  ia  nnfaek  of  vhkh  inteicat  and 
linking  (gad  will  ham  to  lia  proridad.  FlMDdiil  obligations  have 
•lao  been  aatand  iBto  with  teveral  local  anthoritiee.  Five  hundred 
nan  ato  aiiwdtir  anployed  by  the  Tramways  committee  in  relaying 
Ilia pafnawot  mgr.  Of  the  430  ears  ordeicd  last  January,  190  are 
in  aomaa  of  eoottrnetion. 

MaiTlahoBafLondon]  -  List  week,  on  the  motion  of  Aid.  firooka- 
Hitching,  ii  was  decided  u>  call  a  statutory  moetiiig  to  Itka  lha 
ncceseary  stepe  for  applying  lor  a  provisional  order. 

Mexboron^—An  inquiry  was  held  here  on  TmiKlay  into  the 
epplioatirm  ot  the  Council  to  b'-now  £'1S,100  for  electric  lighting 
jiiiil  JL'I.OIW  fur  r>Tii»e  destructor  works.  In  »iii>|^!jrt  of  the  applica- 
tion ih<'  .  Iprk,  .Mr.  J.  W.  HatttTsley,  pointed  out.  that  the  Oonnci! 
had  bt'en  forced  to  t  ikf  eli-ctric  lighting  owiog  to  the  action  of 
the  iienera!  Pt^wcr  l>M«ribtuiug  Co.  The  Council  obtained  a 
provifioiial  order  hut  year,  and  after  aoma  negotiations  a  site  for 
generattng  worke  h«d  been  acquired.  Tha  eoniultiiig  engiDeer 
(Ur.  Waiwg)  aatNBittad  plans  and  estimaUa.  It  me  pwpaacd  to 
giva  ajmpp^  of  eanent  f<>r  lighting  at  Cd.  per  nnlt. 

MmMill  MophoDy  -The  Natjoml  TataplNM  Oa. 
qptiad  to  the  Oiimsby  Ourponliaa  Ibc  mOon^  to  ' 
piwent  overhead  into  an  iwdtiiMiMd  <filai^  but  baton  gtviv 
«om<-nt  the  queetien  of  a  anuddpal  tola^ihona  awbanga  ia  to  ba  folljr 
coo»iderfd. 

At  a  meeting-  of  the  exeentive  committee  of  the  National  Chamber  of 
Trade,  at  Manchesttr,  on  Wednesday,  the  president  (Mr,  R.Thomtun- 
Vailey),  of  Hall,  r('lerr«il  to  tlie  ^neat^on  of  munioipa!  telepliony. 
Uapecial  attention  had,  he  said,  been  giraa  to  the  question  of  pet- 
aniMit  daiSM  and  llw  nyaUr  fajabto  to  tlM  Ftot  Ote,  and 


was  A  coosea«iu  of  opinion  thai  the  luyahy  uS  10  per  ccitt.  on 
the  groM  receipla  now  ehaiged  ought  to  be  considerably  reinoed, 
especially  in  view  of  tho  Ibct  that  the  smaller  the  royalty  the  greater 
the  awonvtof  nfcnua  ibo  VcA  OHea  would  laaaiTs.  Ai»  to  Uie 
pennaoant  duisai,  tbat  waa  a  aiattat  adil  vadar  conaideratiun.  A 
diffienl^aioaaaato  iha  dalivaij  of  nmwges  to  National  Telephone 
subseriMta  apoltan  to ovar  tba  trank  win.  At  present  the  National 
Company  conid  charge  6d.  per  message,  but  it  w;i<  h  ipwl  that 
ParlLinient  would  come  toa  satiifactory  solution  of  thi.s  dilli^  itlty. 

Uunicipal  Tradiflf.— At  Uia  autiunn  eoaforeoce  of  Um  iioa* 
mun^'ei^'  Fe<ienacd  Assoolalion,  «B  Thoiadiqp  latt,  tbo  foUowing 
r«euiuttun  «  a«  jw?*!.!!  :  — 

That  thii  ennlerrii.  e  liavinK  hriird  i  hn  evidence  gi»en  by  their  secretary 
(Mr.  Smith}  o:i  ttt«  m'ttf^i  ui  municipal  tnulinf  before  the  Joint  Com- 
mittee of  Uie  llouM  of  Lorda  and  Comineaa,  bMrti^  appmeea  the  aaiue. 
and  ctrtmgly  oppotea  any  additional  iwwan  beteR  granted  to  muukl|ail 
b'  >di«<,  tad  coDdemna  the  prii>ci|Ml  of  employing  the  rat«|«yer«'  money  in 
o.iui«ti'.i4)Q  with  private  tradera. 

North  Ormaaby.— In  reply  to  a  wqacit  for  a  supply  of  elcclricily 
"in  bulk  ih>3  Council  have  been  informed  by  the  Middlesbruuch 
Corfxiration  that  Ihey  are  not  in  a  position  and  do  not  possm  the 
nuceB:^aiy  p-iwers  to  give  such  a  supply.  * 

Nottingham. — A  trial  trip  took  plit-*i>  tm  the  Orfst  Markct-pljicc» 
Sherwoixl  il-jctric  tramway  route  or  fVi  lny  Ui:, 

Pernambuco.—The  VM.  Cfmsul  at  this  city.  Mr.  K.  N. 
(liiiisuulu.t,  dr.«crib«  I'cnaaml'uco  m  hi  the  first  rank  )n  ;t  f-.ibMUriise 
cable  .-tation  in  South  .\mcri:a.  It  p;>s:^-p*es  no  lew  ihun  cables 
to  ^."lIiull'  ]uirt«  of  the  world.  The  liiiea  ;irc  owned  Vit  the  Western 
Ti:l«^;Taph  Co.  and  the  •Sviitth  Aiuenc&n  C'nblo  Co.  Tim  myotl  eon- 
linuH  :  "Tba  fint-named  company  has  a  very  complete  system,  and 
it  BOW  oomnlalisff  tm  or  three  ucw  lines  to  Brazilian  porta.  One  (rf 
these  is  a  tBiwiu  lino  to  Bin,  another,  to  Fan  tooebing  at  local 
points,  and  aliu  anolhar  to  Rio  da  JattcitOk  It  now  bos  aeparate 
eableJi  runnine  •«  Para,  Ceaia,  Uio  and  Bahis,  two  to  St  Vincent 
(Ope  Verde  lKli»Bd*^,  and  one  to  Kutope  via  Li«l)fin.  Several  of 
theji'  calilf,*  are  dopltxcd,  nhilc  (mother  lint-  1o  liio  U  Vivinf;  Iripli- 
c.-»ted  til  Mi.'ntcvideo.  The**  lii.ij.<  ure  rniiflnu-tnl  with  .ill  the  latett 
tcientitie  improvements,  «nt|  ■^••tiw  ul  ihem  have  a  carrying  catmcity 
of  300  letters  a  minute.  The  ^S'e«t«m  Company  has  a  permanent 
»ta(f  of  AO  person*  constantly  cmployctl  «n  an  oHice  force.  The  South 
American  cables  toaeh  (vvi-ral  South  .\iiifrii  .m  p linti, ]|iaing Ihanea 
Ui  the  Canary  Islandti,  Cadiz,  S[iaiti,  aud  Afrii  a. 

SallBbury    The  (  Itw'  !.■<  tiuw  light«d  electrically. 

Sajuiowii.— A  UMinitiii^'  of  i.itepayeri  lias  been  held  to  cmaider  tlie 
proptoal  to  light  the  streets  ele>  tricdily,  in  accordance  with  the  plaiks 
submitted  by  the  I»le  of  W  i^bl  Kloctric  Light  and  Power  Co.  A 
TBiolulion  in  favour  i  I  i  ln  inc  hkjIiiitiL;  wa<  pissed. 

Sodglay.— The  Board  of  Trade  having  sanctioned  the  tubatitatioa 
of  electric  for  steam  traetion  en  the  trau-tway  botwoan  Bodgla^  and 
the  Fightiog  Cocks,  near  Wotvethampton  (about  3  BUiaX  the 
Sedgl^  Couaca  ban  icqwatod  Iba  Biitidi  Elaetiie  TneHon  Ca  to 
eltemaalljr  aqnlp  die  line; 

,  Sinathwick.— The  Council  havo  artanged  term*  with  the  Britich 
Electric  Traction  Co.  with  regard  lo  the  supply  of  current  for  light- 
ing and  power.  1'he  CouDcir*  coiisiiUing  engineer  (Mr.  J.  O. 
Aldridge)  baa  reported  favourably  upon  the  *((Teement  TheCounell 
are  promoting  a  bill  to  acquire  control  over  tlie  local  lines. 

Sontbond.— The  Council  bare  adopted  an  electric  lighting  schcnie 
prepareil  by  the  borough  engineer.  The  initial  capital  expenditure  ia 
estimated  at  £.16,030,  and  the  anticipated  profit  on  tho  fint  year's 
working  is  pot  at  £fins.  't  was  reported  last  we*k  that  (he 

electric  tramway*  would  he  compl.-ted  by  Slay  I.  Alteruii'-'iis  to  the 
Pier  electric  traniwuv  will  oiit.iil  an  e xpenditvirf  of  £jJ,6fiO,  reducod 
by  tho  pale  of  o:  <  ]  I  i:  -  by  abuui  iJ.'iOO. 

Studlab'With-lAngtree  (  Lanes        report  on  elMtrio U^tiog 

is  being  prctwrrd  hir  the  lii'-  rict  (  'u<:n  -il  liy  .M easlL  iMCgr,  Olira- 
hupfh  ana  Silfiif.  uf  We8tiiiir>ttr  and  M.iacheater. 
Btoke  Newicgton  (London). -  Thie  is  a  particularly  )^lei]iv  Jh- 

triet  no  f»r  <n  electrical  i nterjn i'^c  is  ■joncprned.  No  sign  whultver 
of  the  early  .idoplion  ol  tlcclri  •  Iii;hlin^'  it  in  evidence,  and,  appa- 
rumly  ntw]f  elected  borough  council  is  disposed  to  go  slowly. 
A  special  committee  waa  tmao  lime  ago  appointed  to  consider  lha 
question,  and  ha*  now  rapottad  tbat  "  no  immediate  uroency  oxiatt 
for  tho eUabliahjneat  of  elaetiieity  "^Vf^'  ^ cmiiga  of 

wast  of  energy  in  eonneetion  win  thia  tBiMrtaal  «ltor  tba  eo«> 
mittto  baa  been  instructed  to  eoniidar  the  mattar  fnitharud  to 
again  report. 

lOBdadUMl.— The  new  Chaitor-ioad  electric  tramway  route  was 
inspected  by  Col.  Von  l>onop  on  behalf  of  the  Board  of  Trade  on 

TiienlaT.  Mr.  A.  P.  Trotter  -.nfi*oted  tli^  elwtrical  c<iui|iuitnt 
^nesday,  and  the  line  is  now  o[  ..-a  ior  IriiHio. 
Teddingtoa— )Ir.  J.  E.  Edgoome,  burough  electrical  engineer  at 
Kingston,  has  been  engaged  as  consulting  engineer,  at  a  fee  of 
60  guineas,  inconnaelion  with  the  Taddingtoa  Omueil'a  appiieation 
fiirnr  * 
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Talephone  in  Egypt— The  c^iutmction  of  a  truiilcteleiilioneline 
iNtmn  Cttro  and  Ausuidlia  W  b«eu  deeultd  apoo. 

ThOnlflT  (])lllkim)w->T]u*  TilUj^  waa  lisliUd  ein:tricall>-  fur 
tbe  first  time  m  ICtb  iut.  Tb«  «lct«i  ligbtiitf  ia  AflMtad  by 
60  inrandiiKrnU,  comat  for  vUisk  i*  npplitir^r  tfit  Vtudde  I  run 
and  Goal  Co. 

Tuimirt  OoMMsioiU.— Among-ittbejoint-ttock  vsdcftakinfp 

own[nf7  ronee«»inn»  ^nntr  l  l  ;.  the  late  goviTumfnl  of  the  Tiimfiv»ftl, 
whicti  iiri-  iIk-  -ul  ,-rt  .  if  i'rii|'iirv  by  the  O'tiitni^ -li'ti  tm"  -i'.'lu^ 
I'retoriii,  are  tbe  Kati'l  Klirini'  l'.>wVr  ( V;.  'itnl  c.i  tin  llimi  Central 
Klcrtric  Works  (Ltd.).  in  ti;.  t  .riii.  r  i  it  w  ^t:iS  'i  lli.d  thii  *iu 
AD  eoterprifie  iDsu^uratcl  by  the  .'^inirnvr  and  JiU^k  (iold  Mining  Ca. 
for  the  parp<^  of  «u|>plviiif  thair  patent  uod  mhndwrj  «ginpBiii<-« 
with  electric  p3wer.  All  tliat  lud  b«t»  i;rantwl  by  tht  M«  "nmlBvaal 
<iovcmm»nt  was  the  iJffhl  to  cro!*«  pubbc  r«ftd«  and  prtmitita.  thi» 
light  U'lDg  limited  to  the  pareiit  and  -uhsidiAry  coinpaniM  inchvl.'.l 
U  lb*  Siiatucr  lUid  Jftck  *ritiTpri«e.  fpcm  this  eiplanii'ion  it  wan 
dacidad bjr  tin:  CominiK.''i<>ti  tint  to  itiouire  fuith-.r  into  ibc  c>>iiC(.""i<Mi. 
With  regard  t'l  the  Kind  Central  Electric  Worka  : LtiJ  ),  t'i  «  r n. 
cussiun  »■««  of  11  similar  charncter  to  that  ciantcd  to  llic  I'nwi  i  <  m 
pir.'..  Tnder  this  conofssiim  it  mi^ht  b«  iifb)  '5»  the  cinnptny  w.i.. 
i  i.'.ulvd  t  i  carry  it-^  lighting:  cables  oveii  ■  i  i  tl  r  u^h  the  -tn-el- 
of  JulMUiiieaburji,  but  as  n  nutter  of  f.icl  thii  city  i«  supplied  with 
carrent  Irom  a  point  Mow  the  UmitatioM  of  Ui«  tiiwii.  Tlw  KMII- 
ponf  it  aa  EogUah  one,  baviug  iU  «llcaa  in  London,  the  liaaid  of 
aiiwtoiB  in  tbe  Tcuavaal  baing  cppoiBtad  forporol;  a<imiiii«tratiTe 
fmgmm  A  dMUon,  liautat  to  IbU  ia  tbe  fitnt'meniioned  eaw, 
wM^gjm/^tlwConiiiiMioa  ia  itgud  to  tlw  Rand  Oeatml  Kleetnc 

ItaMdga  Wells.— Tha  bonmk  daetiiMl  aiRiaaer  (Mr.  Homce 
Ih  P.  Boot)  hai  prescotad  hU  roottli  anut  lepoit  on  the  working 
of  the  Kb  ctricity  depcirtmcnt  When  lh«  preaeiit  extenaioD*  to  the 
atatkm  bitildiii);»  ate  coniplcted  there  wilt  be  upace  for  plant  of  a 
"  capacity  of  94,20'  t(  i-_p.  lamps,  which,  at  the  present  rate  of  increase, 
would  tiiltice  for  12  vcarH.  Condnnsin;;;  plant  i"  bein^;  addid  at 
a  cc«t  <if  £S,S21.  I-Vr.rt?  nrf  be!ni»  made  tu  co|>e  «ith  the 
rmnke  and  vibraliou  :.i  iMUitf  .  av.  l  the  report  «ftr«  to  the 
dilticultien  in  connection  with  the  nial  (.vHilracta,  and  the 
nn*uit.ibilily  if  Iho  local  water  f^r  »team-rai<inj{  |>«ry«iicA. 
Manag«:itteul  e.\jK:DSt-s  have  incn-iutcd,  but  ihia  i<i  Jiarlly  ilue 
lo  an  apportknmaHi  of  part  of  lite  ntmnc  to  the  t"w&  !ia!! 
ejtpeuai.  But  Ibr  tlio  icdiieiiQii  in  price  of  comnt  the  net  ]<?  fit 
wottM  liAve  bm  £^130^  while  the  capital  ootlay  to  date  ii  £-4:>  m  :« 
Tbe  pmllt  for  tbe  year  which  woqMm  available  lordtridend  if  ii" 
nnderlaklnK  were  owned  by  a  company  li  £3.120,  »;.;iin«t 
£3964  for  the  previ-jii.*  year,  and,  alter  paying  int«re^t  and 
sinVin,;  fund  on  iKirrowed  capital,  there  r(-mair.«  a  net  profit  of 
£7CI.  The  average  price  obtained  fi'  ni  ;  :r.ate  consumers 
v.t^  ;  ^  i.  and  for  public  !if'hfini»  !  \fjT  uni:,  'lie  latter  (the 
rf]i'ii  t  -tales)  beinji  I'nn  r  lluii  ii-ay  ••iI.-jT  !  w;i  ; 'i  tlir  kiDcbJHL 
The  previoua  Jftar  the  average  price*  were  oi>'<i.  and  i  It*!,  per  unit 
napaelivcl/.  The  total  luiia  guutmied  were  OM,Mfl,  aaa  isiure 
thm  40  per  cent  wai  aold  lo  pnrate  eoasomenat  9i.  per  UBitonder 
the  maximiitii  demand  »y»tcin.  Mr.  H'tol  niingcaie  that)  tO  avoid 
compkints  aii'io);  fiom  c<<n<umeiH  n^ing  inferior  baiM  the  com- 
mittee ahuuld  undertake  tlicir  .inpply  at  t  jst  price;  and  ttie cxtsn-ion 
of  cleetricily  supjdy  to  neighb)ttrin^  vilUiges  i.i  another  matter  men- 
tioned fcr  C'irt«in"rati':n|  n-  well  a<  fhp  li  ttini,'  nnt  ("■n  hire  of  motor", 
dbc 

The  miei'lioa  of  ttamway*  is  deul;  uiiK  m  :in  appendix  lot';c 
report.  Mr.  Boot  e^liiniitet  that  3  nulii  ul  itaii.«  ;>\.  v.iti  ■■•  ,  c.irfi 
running,  would  co*t  £33,"W,  whik  llit;  ajinnil  working  cost, 
includuiig capital  cheigeeat  C  per  cent.,  would  be  £4,481.  Eatioiatiiqi 
four  care  to  ran,  eatji  earsini;  £10  per  diir,  theraWOnldbaanaiUltMl 
ineOOIBaf  £1S,520,  or  a  net  pruHt  ot  £H,ui'U.  Mr.  I^t  add»  that  he 
cetiloaMe  the  revenue  at  a  very  mod(»t  f'Si^t*  eoiujuared  Witb  other 
lotmi,  aa  be  coaaidcn  Toalwiilge  Wclla  ''will  aaver  pnlioatiM 
tiamwaye  like  otber  tovjUL" 

Undergronnd  BattVirBieMie  Schemes. -  In  oaetif  (behaU< 

pc-nnr  ].>udoii  joiirnale thia  Week  there  apptarc^l  a  grandtoio  aeeetiat 
of  a  scheme  (attfibnted  to  sir  Willi iin  I'cccKi)  iovjlving  an  expen- 
diture of  aViat  £11,001^000.  There  wa^  that  |>ercentige  of  truth  in 
thb  statement  as  we  are  accusstomed  1<>  liud  in  (tatementa  made  in 
the  halfpenny  London  |>aper»  im  electrical  *ubi''.'t< —one-fifth.  The 
true  »t«t«  of  the  fn-e  h  that  the  scheme  which  Sir  Williatn  Pre«c<-  and 
fc:r  'lihri  V,',,lf,  I'.urv  \i  ive  in  hand  t  )r  the  c  nver»ion  of  the  Metro- 
pulitan  and  l*i»lritt  I  wierground  Kallways  to  elei:tric  traction  may 
involve  an  expenditure  of  over  £l,iKHi,tN:X).  Awording  to  the  r?entnil 
Kew*  tiie  BHtiah  We-itisghoiue  C>>.  and  the  MctMUolit&n  aitd  1>U- 
tiiet  BailwRf  Conpaniea  will  jotat^  proneto  tUu  ia  l^arlianent 
Ibcpowien  to  effect  thie  oonveieioii,  the  Britieb  Weatinchonee  C« 
tindiiifttbe  capital  fordwedMOW  ia  the  Aiet  inetaimb  aod  takiajf 
vm  ua  working  of  the  whole  or  a  poitioa  of  tbe  lines  daring  the 
IWegieill  of  convethion. 

mited. — The  Ooimcil  have  decided  to  order  a  3tlOk«.  Kteam 
alMiMilar  lor  tbe  eUctrkitj  worka  at  u  eitiinstod  coet  of 


Waterford. — The  Public  Lighting  comniittev  recommend  tbe 
r.vuncil  to  apply  for  a  proriaional  electric  lighting  otder.  TboOooacil 
obtaittMl  an  ofikir  in  Iflsa,  wbieb  waa  Mvokcd  on  Aag.  4, 1800. 

Water  Power  in  Spain. — Application  ha«  l>cvii  made  to  the 
Spanish  (••jvcrnment  for  a  concrfcion  to  utilise  the  water  power  of 
the  River  Arlanzuo,  between  Villot'ibe  Bn<l  Pineda  de  Is  Sierra,  for 
the  generation  of  electrii/al  eiie n;y. 

Workbooee  Lighting.  Th«  L'>cal  (lovemment  lioani  have 
fiinclioned  a  further  eAjK-ndilure  of  £1,87.'>  on  the  electric  li^iiUc,: 
of  ihc  Wi-t  Un:m  I  nion  luiildiDp?  and  »chool»,  bringing  the  tot.%1 
exjKn  l  .1  lire  In  t-i.'  1>(1. 

Tarmotttb.  At  pre  eul  there  an;  44i'  cuntomers  uf  the  electricity 
department,  repr««eDtiug  an  e<plivaleul  of  '2.1,141  S  cp.  laoipi)  ovn- 
ne<t««!.  The  tei  i-ipl"  fjr  the  midnuinnu  r  nuart>  r  were  fo.'jfi.  10^3^1 . 
and  the  exjienditute  £7  M.  <»«,  M.,  Ii-avui;;  £101.  liK  8id  to  Jiieet 
linking  fund  rtjaynit-ut  and  int*n'<t  (£(>(iU),  resulting  iu  a  lo;s  of 
£A9H,  8a.  01  in  the  .Michaelmea  qoarter  the  ncciptie  were 
£l(fm(.  Ml;  dd.,  thowint;  a  «urplu-<  of  £83.  t».  fld.,  bntleavmn  a  Mt 
<lctioiton  tbe  two  iiiMrttm  «f  £IX<. 


TRADE  NOX£S  AND  NOTICES. 


[\tticu  far  iiKerluin  uni<r  tA<  <ilMrt  keaJinf!  muti  rmt  h  th*  Ofiet  m( 
lattr  than  JirU  pott  Tktirtdwj  morning.  S'tie  Vaialogua,  Priee  £»ilr, 
and  timOar  maUtr  iktM  te  einlMrqf  in  (he  vk] 

TENDERS  INVITED. 

^i^r  Timuwa.vs  committee  reijuire  tenders  for  the  supply,  dvlircr/ 
and  etecthm  of  (See.  S)  polii%  etntn  and  iMe  biaekatib  MCtioiB  bosei, 
and  tbe  complete  oretfaeed  eUetrieal  eiiutpment  of  tbe  tramwayn, 

(.See,  y  .  supply  :>f  fee  lep>,  di»tribalot»,  telephone  cable.-!,  ■  ind-.tif, 
tri  iichiii^,  &  ,  for  iitidei-^^t'i  iml  work.  Specilication«,  Ac  ,  can  1* 
obtaiiiftl  at  the  iitU.e  (if  the  Hiir;,di  etetlrieal  engineer,  Electririty 
Work'.  Ayr,  nn  and  after  Xov.  '- 1,  and  tenders  mi1«t  be  lent  to  SJr. 
A.  <i.  \  iinii',:,  town  i  lei  k.  Council  rluml>er»,  Ayr,  N  It ,  not  l.iter 
than  ft  I  lav,  ]>c\:  7.    .\n  ailverliHiintiit  j-ives  further  pa.tliL-nlars. 

Ilenilon  I'rban  l>if.trict  IJouncil  invite  lenders  for  the  supply  nnl 
eri''  iMn  of  ^rrneratiiif:  jilaiit  and  appiratus  ai  set  out  in  Section-'  A  ti>  I 
in  aT!  ilr.>rti»emi.nt  eiji'«h,Te.  !M>eciflcali<'n«,  &c.,  fan  be  obtaine-l 
I  y  !!ui;.  .I  i  i.ier*  at  the  ollicee  <«  Mr.  KobU  IlatnliiODd,  consulting 
i.uj;iui;i.r  I  ihe  (V'uiicil,  04,  \'iclt>riii-»trcel,  We^tluilUter,  Loudon, 
,S.W.,  un  and  after  Monday  next,  and  tindan  maat  be  addretaed  to 
Mr.  Henry  H  im]dirtii,  •  lerk  to  the  Cooncil,  PaUie  Ollicea,  The 
Burroiighi,  llendon,  by  4  p,in.  of  Dec  31. 

The  Klectric  Light  coninittcce  of  tbe  Borottgh  of  Samlkwfk 
(London)  require  trnder^  for  tbe  enpply  and  erection  of  certain  Baofc 
K.M.1.  celUat  the  Curpomtion  electric  Ugbt  etation,  I'enrose-atreeti 
Walwoith-roid,  .S.R.  SjwciticjtionK,  &c,  can  be  obtained  of  tbe 
cngine«rs  (Mes.-.n!.  Kiniaid,  Waller  uiid  MauviUe),  ii>,  t!reat  rioor^e- 
btrect,  WeatuiinaUr,  and  tandaie  lauit  be  tent  in  to  Mr.  L.  J. 
Dimbam,  acting  town  clerk,  Town  Hall,  Walwortb'ioad,  &&,  borere 
noon  of  Uec  ;i. 

UUukpool  Corpora' 1  n  iti[  iire  tenders  for  arc  Liniji    irboaa  and 
fnr  one  rear.    An  n  ivcitiiiement  eontaiB-  lUrther  partienlarF, 
avid  -ji'-iiilitat:  n-  iiiiy  hi  obtained  from  ihi-  Vmrr.ugh  electrical  and 
tr.iniwajs  eugmeer  (Mr.  Robert  ('.  <^uin),  lo  whom  tenders  must  be 
sent  by  Dee.  IV. 

.U<iifV«'fr  Tramway*  <ominilte<!  invite  tenden  for  1'2  workmen"^ 
electric  lr*nieiir  hoJiw.  .S]>ei'itie«tliin  iM»y  be  obtained  from  th* 
general  inana>,'<'r  (Mc.  J.  U.  .VtcKltoy),  uad  tenderi  (addrested  <;hair- 
riian  of  committee)  muat  be  ia  bj  Dm.  I.  Aa  adetcliienicBt  gi««i 
additional  pArtiflatani 

SMmAend  llorpention  iaeita  tenden  lor  a  iwitcbhuaid  aad 
iB«trQmenta  for  tiie  CMrea-etreet  geneiatiBfr  atatioa.  BpecUieatlanii 
Ac,  can  be  obtainLsl  from  the  borough  electrical  engineer  (Mr.  Win, 
Uatea),  Carp^iratiou  electricity  wurka,  Itontinck-Etrvc^.  An  aivertiee- 
ment  gives  further  pirticular;,  and  tenders  must  be  sent  lo  the  town 
derk(Mr.  Alfred  Gill),  Town  Hall,  Birkenhead,  by  4  p.m.  of  D^c.  I. 

The  direcloif  of  the  SorlK  K<\<itrn  l!  iU\ei\i)  t'j.  invite  tcndori  f  if 
telegraph  a|>p»rntiii«,  tele^r.iph  wire  and  line  storei  for  the  »iv 
monthi,  endiu)}  Jane  35,  lliiil.  Tarlher  particulars  are  out  in  .m 
a  tvi  i t!-finent,  and  fornn  of  temler  may  be  obtained  from  Mr.  .V. 
Uravea,  Telegrjph  Uepartmcnl,  Vork.  Tenders  must  bs  ■•'rnt  to  the 
aecrelary  ( Mr.  C.  N.  Wilkinson),  by  noon  of  Dee,  It). 

The  direriois  of  the  (Jml  %'  r/»,,rri  /'if'wi.iu  '  invito  ti-ndctf 
I'lV  till-  fn\-;i\:  !..>W,  and  the  'la  r  i,\  :.t.ir-'-«  r  1  j  rini  l;k^ 
fiom  Jiin.  I.  A  li-<t  of  the  coi>u*,k!  and  lurros  ot  tender  may  le 
obtaiaed  from  tbe  stoics  raperintendeiit  (Mr.  Weeks),  DoDCiuur, 
Fwther  particolan  are  set  out  in  an  adrertieenient,  and  tenderii 
addruwd  to  Stowa  cginMnittee>  moet  baaeattoHiaoeBaaBiy^eoiicee 
atKigg^OnMHli!nidan,N,,l>ylO«.ai.efDee;4  MbWaa.Uittah 
aeeralaij  of  the  ecenpany. 
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Partiek  Bargh  CommiuinntT*  re<jULn.'  tciiiler'forelMtricity  meters, 
demtnil  indicators,  ai^  l  {:i>ch.  S['>-ci6  latiun^  mi\y  be  obtAiDcd  at 
tiw  oflice*  of  Uie  town  clerk  (Mr.  Jamcb  Uuiuldsuii),  'J',  West  BeKent- 
fitoimrif,  OK  th*  oQicaa  of  tho  consoltiog  cagineer*  {HnMia. 
d.  wilUFttldlllliTUlc).  SO,  Great  Guorge-atreet,  W 


&V.  Fudm  {MMiMbitt  u»  «B  adratiMiHiit,  nad 

tendcn  moik  bt  iwdvad  Iqr  Mr.  AnuUMHi  MbMBoni  oT  Dee.  4. 

Purtmmi'.h  Corporation  iBViMl  tenders  for  th«  permanent  way 
conittruciioa  and  undei^gRnuid  tndtta  in  conneetiou  'n  itii  the  elec- 
trieal  eqaipmvnt  of  their  tramw-ara.  Spetifications  nmy  be  obtained 
fiom  the  tnmn'a}&  engiocer  (Mr.  £.  ItolterX  tenders  mnst  be 
delivered  to  tbu  tovn  dark  (Mr,  AUuudtr  UellMd))  Toirn  Hall, 
I'ort'nioatb,  by  10  UM.  of  Hoc  7.  An  admllMiiuiit  gIvH  fuHlior 

/W!ir.'io>ii/A  i.i'roru'.i.  11  nl.-n  rLijuirc  U'ujcrs  for  the  overhead 
eUvtikCiil  tquijJEuiiat  tlie  Lramwayg  in  the  borough  and  Owhain 
estenaioD,  SueciricatioDe  may  be  obtained  from  tlie  tHmmft 
tngineer  (Mr.  £.  Rotter),  and  tenders  may  be  daliveied  to  the  tttwa 
derk  (Mr.  Alex.  HoUetd)  bgr  10  «.tn.  Dtt.  7.  An  idvertiMaMikt 
iiTee  faidurpulienikn. 

iMUKIMatriiqtOonnci]  invite  tadm  for  Ite  Nfiiljr  «aA  eMcUon 
of  wtter-tblM  boQw  and  pipework  aad  e  IMkw.  rtaem  iyatma.  An 
•dvcriinenient  giveii  fnrtner  particiilarB,  and  apeciBcationa  msy  be 
obtained  after  iiCith  iniit.  at  the  oHire  of  the  coniiiUioj;  engineer 
Olr.  A.  II.  Preece),  13,  (.Uieen  Anne'«-gate,  Weatminatcr,  S.W. 
Tenders,  addressed  to  the  clerk  (Mr.  E.  tiholto  Dou);1a«X  uiunt  be 
dt'Urerod  at  the  Council  officer,  Bexhill,  before  noon  of  Dm.  10. 

The  trustee*  of  the  Uightovrn  Weslcyiin  Church  (Cfetee)  require 
ttndet*  for  the  electric  lifshficg  of  the  chiirch.  Sppcificalions,  &c, 
may  be  obtained  from  I'nc  Tdwu  rk  :  k,  i  rL'wi-.  to  whmu  U  nder!<  muat 
bp  f>#nt  hy         10,    An  ailviTliM-turtit  niv:^  t  :,rtli«r  p.irtictilare. 

I'tnnondic!/  ■^l^iwimi}  \  ti-Xry  mvi'.e  tenders  lor  71  ar't  in'ii  arc 
Inrnp  CLilumos,  arc  and  incandescent  lampr,  automatic  switches  and 
Tenden  to  Mr.  F.  Bjull,  Tom  l&ll,  BHiuodHgr,  before 
ni>on  iiiee.  3. 

Ttfm  ImpTO'''  <;i<  >i'  ' '  /Id >ji it -lun  ri  iuire  teii'icra  for  ckclric  lighting 
of  Norlhumbertand  md  Albert  Kdward  l>iM:k«.  Tendin  by  30lli  iu«t. 

Ciiri/iff  Corporation  reauire  tenders  for  aT.^kw.motor  Rvneriitf'r  ;in'l 
Tudor  stfjnme  battfry,  Wl-covered  cablet  and  a  t^u  travelling 
i^rane.    I\  ;.iit  r*  tn  t       <-]erk  before  28lh  iuM 

OUlham  Electri  ily  C'>:  niinittee  invite  tenders  for  an  extension  of 
the  tramway  iwitchboanl.  I'endem  to  Mr.  A.  Andiewt  Gee  and 
Water  Offices,  before  -7Ui  iait. 

i:.r\'jh'-'m  Corpofation  invite  tenders  for  points  auil  ci  i.ssinga,  sole 
pUtes,  manhole  covers,  tie  bar»,  Gtli  bolt*,  \c.   Tenders  by  Dec.  ii. 

JBr^ipitOoipQratioBelwnquice  tender*  for  the  conitmctioa  of 
the  pemescnt  mvf  of  their  dectrie  tramways.  Tenden  hf  Dec  13. 

difthin  Linet  Ommitta  invite  tenders  for  etOiee  for  IDOl,  iacln  ! 
ing  telegraph  mitcriala,  insLraments,  wire,  A&   Tenden  to  aeereu  l  y , 
Gl■tnlStetiol^UmIiQol,  k^aothiniitb 
Tnden  en*  Imfled  fhr  lnA-«Dfim4  eeaoHXtafe  cable,  cast  iron 


emditit  endimMilli^jUMtieit  boseefbrDiitriel  Aejlauu  JlfuUiMigar 
(Iidendji  Ttndere  to  Joint  eonunlltee  of  neiiegeineBt^  before  Dea  1. 

The  joint  committee  of  the  Metrop<?'!itan  and  Metropolitan  Diti- 
triet  railway  Comiiaaies  (London)  invitt-  UTidira  for  the  electrical 
c^nlfmnt  of  tfa*  umer  Circle  lUitway.  Tendeta  by  Dec  1. 

Jfnidel  Oorpontion  invite  tenden  fur  electricity  generetiog  pint, 
ftoL  Tenders  to  town  clerk  *  office  bj  Dee,  & 

Lmimltny  Corporation  retrain  tndtan  fbr  the  eimpljr  of  eMbom 
ihr  one  year  from  Jan.  1  neit.  Tn4m  to  town  clerk  by  Dee.  1. 

Htiifax  Corporation  leqniie  36  tnucen^  trm  k.^,  motom  nd  ehe- 
trieel  fqnipmcDta  Tendtn  by  27th  intt 

JFtlvakitmplcn  Tramways  eoamuttee  require  tenden  for  deetrie 
melor  tramcars.   Tenden  to  town  derit  by  boob  of  Xith  intt 

JVenwey  Conncil  require  tendera  for  tdephoae  pit  covers,  dec 
Tmdanby  asdiiut. 

^aAir  Coiwleil  require  tendera  for  erecting  refnae  deatrnetor 
fauUdlogi,  fte.  Tenders  by  Dec  & 

IFeif  ifoM  Oonneil  require  tenden  fur  electric  lijjhting  plant  for 
Degwlinm  HoiiMtBL  Tutden  by  nooa  of  aoth  iuL 


TENDERS  EECEIVED  AND  ACCEPTED. 
Grimsby  Cor]>orati<>it  liavc  accepted  the  tendor  of  Messrs.  Cham- 
faaileiB  end  HooUiam  for  thn  euij^ ef  6, Ul  tt  and  Meapen 
•faettieily  ncteie,  u  £4.  7*.  6d.  %e  lender  of  Ueierfc  MadEonzfe 
Brae.  hM  al!V>  been  accepted  for  ere  Ianip-po«l<<  and  bracket*,  as 
foUowe :  Lamp-poeu  (with  30.  braokcto),  £10.  1k«.  Gd.  uach  ,  with  7ft. 
brackets,  £i(j.  2.'^  each;  with  centre  carrier,  £13.  5n  each  W.ill 
bracketa  (3(t  proJecliouX  £2.  each  :  7  ft.  projection,  £-1.  !<a.  each. 
(inaii«by  Corpnnition  Itavcalso  accepted  the  fulluwing  tenders  :  Crow- 
thtr>V  Co.  (wilil:^;^ll,■.^uicity  work*),  £i35.  lis.  3.1.  ;  A.  C.  Dickin^ 
(wiiiig  flee  library),  Lli.  1^  Tlte  lowest  tttder  weaocccpicd  iu 
eneb  cim.  Kigbt  tenden  wen  rceclted  for  the  flmt  end  te  te 


tiiB  seoijiii,  I'll  liifjlitst  t-^ii.Ur^  lieinp  £S98.  fl.i,  lid.  and  £220 
respectively. 

Tunbridge  Wells  Towii  Cjiiiicil  i\  o  ri  :i.-ivi.- 1  tb^  f  iHowinj? 
tendera  for  the  supply  of  high  and  low-k-iiMon  eli  i-'riuiry  .jiljle-, 
the  quotationa  iMsiug  per  1,000  ya.i.Xi,  in  eicli  ca«e.  The  amounts  m 
*^  *  "*       eie  the  aeeeptcd  tenders  :— 

llinK  TVnsioit, 


OOifi 
£  ». 

113  0 

144  0 
IM  0 


Cii!IlT.j!T'«  (•>,  .,,   

I 'uiland  k  t  

BritUh  Insulated  Wire  Co. 
Weeln  Bboiik  Cb.  ..... 

Hi.  Mriene  CsUe  Co..   188  10 

W.  T.  Glover  4  Oo.    118  15 

JohnsiHi  aod  rhaii|ie  -         .  116  0 

Siemeiw  Bros.  A  Co    116  0 

J.  I.ilUurr   lis  10 

W.  T,  llenlcy  s    113  10 

/  r.  i. 

034 
£  L 

109  D 

lOfi  s 
I.Vt  0 


0034 
£  >. 

131 

2^^ 
164 
140 

140 

137  10 

138  0  . 
130  0  , 
130  0  . 

129  12* 


005 
£  ». 
175  0 
2S0  19 
210  0 
186 
190 
191 

isa 

175 
171 


0 . 
0  . 

IV, 
0  . 
0  . 

0  . 

?1 


01 
£ 

257 
321 
290 
MS 
276 


£    s.  £ 

168  0  ...228 
165  I7i  ."s:^ 


Ciillen.1«r'«  C.i. 
W.T.Henley".  ( 

Brit  Ina.  Wire  C'  l.  I  Vt    0   ..195  0'...?.4'j 

PolUi.d  k  Co         Vili   8  ...187  6  ...256 

Sl.H«t«iuC'l>le(\..115  10  ...ITS  0  ..  S38 

Wet.  Klrc,  C  ...lis  0  ..168  0  ...2M 

W.  T.  Glow  k  Co.  m  1 1  . .  1 7S  0  .  '257 

Johnson*  ITiillip^  11.7    0  .  .Ito  0  .233 

Sirmen«Bras.ACo.  109   0  ...161  0  ...222 

J.  Uttauer  101  11 


015  02 
£•.£«. 
.235  0  .  351  0 

'15   n .  7,lh  15 
y.'2    0    }yi\  0 
..336  17..  409  15 
..511  0.37i  0 


.296  0.. 

.Jt2  10 
712  0. 
.296  0. 


.362  0 

11 

.^■■o  0 
,354  0 
.375  1 


272  \f\ 
Zl  i  0 
257  0 
250  0 
266  0 

T«!ii. 
£ 

...7  J  0 
...4S  10 

...65  0 
...78 
...66 

..62 

' .  SO 

-.An 


.16*  10  ...228  6.. .306  10 
PiMin  ^^irpm^i'-'n  f.v>  Tn^Tliiy  aiwptpfl  thi!  tender  of  tli"  r.i  ili  di 
Iniulii'.el  \\  lie  ( 'n.  tur  the  MK'ply  of  elfi  Irio  lighting  r-il  li-.i  rtiid 
mains  for  ihtir  rlectncity  supply  ichenie  at  £10O,'l47.  lOs.  8d. 
There  werv  um<-  tunder^  but  tbm  Were  dedartd  iniohnjl.  The 
remaining  tenders  were  :  — 


S«nMisBn>s.40ow«lIS,l6n  IS  1 

Western  Kite.  Co.  llStKMM  »  ft 
Sl  Helen*  Oible 

t'a.                    lOVHftlS  0 


Urir.losolatMlWiro 

Co.  (.acetpUi]  ...£109,417  10  8 

Calleadcr'sCo.          I2S^2  12  0 

W.  T.  Henley's  Co.    120,9U  3  8 

Sunderlabd  Town  Cjuocil  has  pleeed  a  eontnclforSt  nulor  can 
||^  the  t«r>D«iit  type,  t<v(<^ther  with  traek  desner  end  tnmner,  with 

>fe»st».  Dick,  Kerr  &  Co.,  at  £076  per  car.  The  car*  nr«  to  be 
eipiipptd  with  standard  air  brakes. 

Thr  '..'nAim  Conntv  C  tiin.il  has aecept«d tender*  from  the  follow- 
ing  iiii  ir.  I  r  the  f  ijnily  t  cMj^neers'  goods  and  electrical  iitore*  :  — 
KdLian  >v  .^wan  ( 'o ,  Heaton  \  Smith,  Simon,  licrrr  &  Oa,  J.  Dick* 
son,  M.  WiUon  Co.,  I'ryke  &  Palmer,  Bnek  md  Ilicknian,  Bunll 
&  Co.,  «nd  Turner  and  Hud^^n. 

The  Aaylaui"  ci  ^iiiiitteo  of  the  L  iii  lidi  County  Council  liiive 
accepted  the  foUowim;  lenders  for  tlic  central  station  for  the  mipply 
of  ytAlxt  and  electricity  at  Tlorton  Asylum  : — 
KJman<I>on «  Klectridty  Cor|Kiriitii)n  (Unlcr4,  sogiuet, 

dynajiKW,  Act)   £17,825   0  0 

IL  Warner  ft  Co.  ',panip<,  pumpiug  mscUaeiy,  Jkc;)   1,674  10  0 

IJaulton  k  Co.  («n>ter  xoftening  plant)   1,268  12  0 

A  second  Z.'fOkw.  tnrbO' dynamo  complcle,  with  mrbce  oondenicri 
sir  end  circulating  pumps,  has  b«en  ordered  front  Mcesnk  Q  A 
Panon*  k  Co.  for  the  Woolwich  electricity  atatiea  to  provide  for  the 
increasing  demand  for  current  iu  this  district. 

Bradford  Corporation  liave  aeeeptcd  the  tender  of  Messrs,  T.  Broad- 
bent  &  Stme  (Ltd.)  for  a  30-ton  eieetrie  trndlini;  crane  tax  the  new 
generating  atatlen,  enbjeci  to  the  leqnlatte  harrowing  powen  being 
obtained. 

Bamsley  Town  Council  have  acc«p'.i  <l  ihi'  lender  of  >le«r*.  Vonrn'r 
&  Co.  for  the  supply  of  lloukham  electricity  meter*  at  £4.  lOl^  each. 

Uantr.  County  Conncil  have  acceptol  the  tender  of  M?<9n.Diek  A 
Sans  for  wiring  the  Judge's  lodgings  at  £101 

We  learn  that,  in  answer  to  the  Advertisement  invittn<'  lenders 
for  the  hire  of  mechanically-propetlt*!  rli;?t-t:jl]c;tin;»  Mrl«  by  tli<^ 
Corponition  of  thi'  City  of  Ltn  ion,  -•  v nil  tcn  li  r!  wurt-  ri-<civ<>l 
olfcring  3team  driven  vehidca  for  sale,  but  no  tender  wa^  sent  in 
offoring  the  liite  to  the  Gorporetlan  of  meehenicaUy.pRipelled 
%'ehiclcs. 

BANKRUPTCIES,  UQUIDATIONS,  &c. 

In  the  bankruptcy  of  F.  Metcalfe,  electrical  engineer,  Leedn,  the 
trustee  (Mr.  J.  liowliug,  ;i2,  Park-row,  Lutds)  hM  betn  ieU.i5id. 

Ill  the  fai!tird  o(  W.  U.  F.  JUowmm.  elecirical  engineer,  Ac.,  Gaioe- 
i  r  '  tiaetea(Mr.R  J.  Ward,  31,  Silver  meet,  Unedn)  bee 

lisi'ii  r«:U,i-i4l. 

.\  raee'.ir^  nf  k'ultti-,",  Walli-  Cfi.  fl,ld.)  will  lie  held  at 
Pi'idential  huildinKs,  i'jiik-rf)W-,  Lt.ji".-',  on  1 '..i-  l")  lo  receive  an 
j'  count  ijf  llic  winding-up. 

lUchanl  Aylmcr,  electrical  e^ineer,  late  47,  Victoria-atieel,  now 
MridlBf  at  11,  FbibU-koftj,  lNieath«n,  aw.»  ha*  tncntod  an 
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K^9i(plmel)t  apnn  tnint,  release  lining  oonilitiurtal  on  )iaTiuent  of  Ks. 
in  the  S  wilhiu  three  imintli'.  Mr.  C.  Wrefonl.  <;,  I)o»(,n»t«;-bill, 
K.t  '.,  i*  trtulec.  The  liabilities  «re  retum(»l  at  £'il''l.  2«.  I..  »nil 
M«eta  JiiH.  The  treditom  ioclade  :  — I.'.'claucb>  (I'ariA)  i^lT  ; 
liencral  Electric  Co,  X'jS  :  Wo<jd  Si  Co,  £'14;  liibriel  ami  Angc- 
nault,  £13  ;  Keene  A  Sans,  £10. 


Salflfl  by  Anctlon.— Mefsrs.  Whe»tli-y  Kiric,  I'ric*  &  Co.  annoiinM 
in  nnr  a<lverti>eiiieiit  column-s  the  fuUe  by  auction  on  Wvdnrwiay, 
Dec.  ■'>,  at  10  for  11  o'clock  pmnipt,  of  tho  important  freehold  land  and 
work*  lately  occupied  by  tne  Aluminium  Co.  (Lt<L}  at  OKlbury,  near 
Iilrmin);ham.  Details  of  the  extent  of  the  land  and  the  modem 
character  of  the  works  are  given  in  the  sdTertiwnient,  and  further 

Sarticnlan>,  plans  and  conditions  of  sale  will  be  obt4iina)il«  iii  a  few 
ays  of  the  auctioneers,  40,  Wallinj;  street,  Queen  Victoria  --.treet, 
I/^ndon,  E.C.,  and  Albert  Chambers,  Albert-wpiare,  Manchester  ;  or 
of  Messrs.  Baker,  Blaker  and  H  awes,  solicitors,  1 17,  Cannon- street, 
London. 

Mcs>rs.  Wheatlcy  Kirk,  Price  A  Co.  will  also  sell  by  auction  on 
the  Mme  doy  and  nt  the  wine  time  the  valuable  electric  light  an'l 
power  plant  instidled  at  the  above  works.  Some  particular*  of  lhi< 
plant  are  given  on  another  pSfC*!  the  attention  of  municipal 
coriHjralioii*,  electrical  contrai-tor«  and  other*  in  espjciuUy  callei  to 
the  iiu|vjrtanee  of  thi*  collection  of  hinh  cla.t«  ni.ichinery  and 
apparatus.  Catalogues  will  lie  rra.ly  i,i  a  f«w  diyr,  and  these  and  all 
further  particulnra  can  be  obtalneil  of  the  aactioncen  ami  solicitors 
u  above. 

Plant  for  Bala. — An  advertLsemcnt  contains  particular*  of  elcclrii.- 
Iightin;{  pUnl— coDsifltingof  a  3  n  r.  I'rie«lnian  oil  engine,  dyniimo 
and  fpirc  p*rta,  accumulators,  which  is  f  jr  nle.  Applications 
to  Mr.  <  i.  .I.irmay,  IlirtforJ,  Chcditrc. 

To  Let— A  suitable  site  for  electricity  works  adjoiaing  Sliepptrton 
•tation  i'  advertised  in  another  coluinn. 

HlghToltags  K«yhoIder.— The  Internatiinal  El<:tric  Co, 
6>,  |{':ili;ru!<  '<'.rcet,  Birl>icin,  Lonion,  are  supplying  a  niw  high- 
vulla;{e  keylioliler,  for  which  the  chief  claims  are  hi,'h  inoi'ii'-io  i.  at 
ths  switching  movement  it  eat- rely  caclaied  by  the  c^iua  b>ly  ; 


1.  K,  High-voltage  Krybokler. 


imiKoetibility  of  arcing  ;  and  that  the  switching  on  and  off  is  done  in 
one  direction  only.  When  the  handle  is  turned  to  the  left  the  switch 
remains  inoperative.  The  sizs  of  llic  new  holder  is  not  greilcr  than 
that  of  the  ordinary  low-volts<?c  holder. 

Sptrml  QlobM.— A  well-illu.stratel  catalogue  is  issued  by  the 
Spinil  iJlobs  (Ltd.),  2*,  Bu*h-lane,  Cannon-street,  London,  E.C , 
aetting  out,  in  particular,  tlie  economics  in  electric  lighting  effected 
by  the  adoption  of  these  globja.  It  is  cluiiiicd  that  wiiereas  an 
oidinary  16  c.p.  incandescent  hung  vertically,  a<  is  mutlly  the  cai-j, 
illuminates  with  an  effective  light  of  only  IOc.(>.,  the  same  lamp 
when  I'liclosed  in  a  "  Spiral  '  globe  produces  an  effective  light  eriual 
to  about  23  cp.  with  the  same  consumption  of  current,  etftM-ting  an 
economy  of  over  50  per  cenL  .Spiral  (.!lol*  Umpi  arc  supplied  with 
various  patterns  of  terminals,  ami  can  be  obtained  with  half  opal 
rellectori  Special  p  ittems  arc  shown,  suitable  for  marine  fittiiigi, 
train  lighting,  and  underground  r.iilway  statiin".  Tha  catalogue 
contains  the  special  teniH  up  in  which  the  company  are  preparvd  to 
contract  to  fumi»h  Spiral  (ilobe  lampA  anl  maintain  same,  and  other 
interesting  inforuiiilioii. 

EiactricaUy- driven  Pamps- — Messrs.  Morryweather  &  Sons 
(L*d.)  have  rea-Jy  a  piniphlet  dowribing  and  illustrating  the 
"Hatfield"  reciprocating  pimp,  constructed  to  be  driven  dirvct 
by  an  electric  motor.  The  pump  has  three  sinKle-acling  barrtU, 
ioauring  a  i-teady  pressure  of  water,  and  rendering  the  ii«  of  an  air 
Tesoel  almost  Buperfluous.  The  campanitively  constant  delivery  of 
water  obviates  freedom  from  shocks  in  the  delivery  pi|>e,  and  avoid* 
reaction  on  the  motor.  Two  of  these  ininip^,  couple<i  and  electrically- 
driven,  are  installed  at  the  Bristol  Klectricity  Works  for  Vioiier 


feeding.  At  Bristol  the  motor  runs  at  4iW  revs,  jht  min  ,  and 
each  pump  is  cipable  of  delivering  60,0O0lb.  of  water  Jicr  hour  a^iltdt 
a  pressure  of  Llijlb.  jier  Fi|uare  iuch. 

Knife  Switchei.  — In  price  list  No.  ii  just  iwued  by  the  Kl<-<trica1 
Co.,  \ii  124,  Charing  Cni's-rtjud,  London,  W.C.,  there  is  described 
and  illustratird  a  large  variety  of  ningle,  double  and  trel'Ie  pile 
knife  switche*  for  various  voltage*.  The  nscompaiiving  illuiitratioa 
•hows  an  automatic  maximum  current  siiigli>-pi>1e  cutout  up  to 
!it»0  amperes.  fi.V)  volts  with  carbon  break.  The  net  weight  of  this 
ap[iaralus  is  12  .Wlkgs.  In  aiMilion  to  price  list  No.  1),  the  Electrical 
Co.  bavf  forwardtd  price  lists  Noi.  13  and  in,  the  former  dealing 
with  lightning  arresters  and  sundry  <<afety  ilevicet  (including  fuses 
for  telephone  an>l  n;>nalling  circuits),  and  the  latter  givinj,"  full 
textual  particulai-,  diagrams  of  connections  anil  dimensions,  fi'i.,  of 


the  direct-current  electricity  meters  luinufactured  and  supplied  l>y 
the  company.  All  the.Mi  liata  are  well  got  up,  and  very  fully 
illustntted. 

B.T.H-  Appantns  —K  nnmbar  of  Thomsim  aitatic  inHrumcnts 
for  cuntiuuons-cuirent  switchtKuirds  are  d<»cri1>ed  and  illustrated  in 
piniphtct  N  ^  T'.i  i-suc  i  by  the  British  Tli'jmsou  Houston  Co. 

Export!  of  Eloctrical  Apparatus  and  Material  —Tholollowinff 
list  gives  oHiciol  particulars  of  theexpirts  of  British  manufactiir«a 
electrical  apparatus  an<i  material  (including  telegraph  and  telephone 
wire  and  material,  but  not  including  electrical  instruments  or 
machinfs,  which  are  not  separately  specified)  from  Nov.  14  to  Nov.  20, 
with  the  ports  of  destination  :  - 

A/rica  -Cm  Town.  £196  ,  l>url«n,  £121.  V.mI  l-oml<m,  £1M  :  Port 
KUubelli,  £236.  Ar<ir>itin'i  -llueons  Ajrres,  £702  (inrlurfinR  £690  tele- 
Krapb  muterisl).  ,4  ufni/'ina  -Auckland,  £42;  Cliristchureh,  £260; 
hnmsntle,  £12;  Lyttleton,  £270;  Olsgi,  £182:  Tort  Chslmers,  £15; 
Sydney,  £1,642  :  WelliiiK-too.  £123.  /<rf^iHm— Ostend,  £2,312  (including 
i;l02  telegraph  material^.  LVir/on  — <.'olomSo,  £101  (teleicrA]ib  material). 
t'AiVi— V«l|«nii»M,  £12.  C^Mi  I  — Sliangliai,  £36.  (/fnwday— ll»iiil)urx, 
£818  {(iiicIudtUK  £800  lelexrspli  msteriol  i.  //'•//iij>'<— Ami^lerdsni,  £%7. 
/n<fi<>— Buiubay,  £651  (iucludiiiK  £301  telegraph  wire) :  Calcutta,  £318. 
— HiuKo,  £6iU  (lelek-r:>|>li  nMe) ;  Yukuliama,  £10.5M  (including 
£60.  miipijine  /n/niuti —Manila, 
£315  .  including  £289  Irleftraph  material  ,  /"orliyj/— Llab.jD,  £40  (tele- 
Kraph  raaleriitlj.  .S'/xiin— llilban,  4402.  Tarlry — ('oiiata'itinople  £25) 
iii<audiiig  £83  telegraph  wire).  ToUl,  £20,719  ,  against  £13,762  in  the 
correspondiog  week  last  year  (Nov.  15  to  Nov.  21). 


PATENT  RECORD. 


The  /otioitintj  I  itt  nf  Appii^iota  for  PatmU  nnd  Sfriilrtiliaxt  pH>Jitkftl 
has  Ixen  rompilrd  for  (AiJ  iournal  bii  HcssRH.  J.  C  Ch.vI'M.iX  k  Co.. 
Ch'irimd  PaUnt  Ag<nU,  of  Ch'iiKfrflinit,  H'.C/nit  K.Vuni  tinjrarii/- 
aUc  iitfonantinn  in  coiiiif^tiDit  irilA  P'lttnU,  Dtfijnf,  nni  Traie  Martt 
miy  Ik  ol'l'iintil. 

APPLICATIONS  FOR  PATENTS. 

.S«pleD)lKr  17,  1900. 

16.500.  A.  KcK.sTii!f  aod  A.  J.  D.  Khai;sk.    MaDchcttcr.   An  improved 

high-voltage  electric  cutout. 

16.501.  A  ICi  KSTKn  and  A.  V..  AKoom,    Maoclmter.    Improvements  in 

arc  lamp  auspeusina  apparatus  applicahle  also  to  oilier  purpoHes. 
16,507.  \V.  I-  Si-KMS  and  Tiis  Uiimsu  Eni-niic  ri.*!«T  Co.  (Lrn.). 

Utaxgiiir.    Impruveiuents  in  or  connected  with  the  regulation 

Slid  control  of  elec  tric  motor*. 
16,508  J.  LisniHiox  and  K.  K.  Smmr.    NcirpiiTt.    Au  electric  motor 

switch  gvur. 


Google 


THE  BLEXTTBICUN.  NOV] 


23,  1900. 


18S 


16,627. 
16,62a 

itjm. 


16,641 
16,643. 
16,&4& 

UJBSL 

moo. 


16.667. 
16.096. 

lft,699, 
16,700. 

ttbWl. 

16,701 
U|,704. 
U,3Dfi. 

16.7M. 
16,777. 

wm. 


A.  M.  UoRiir.    Ixnuiuu.    ImprovemenU  iu  loUtij  moUm. 

E.  P.  iUiu'niLO.  l/OBcloD.  Ad  automalio  aafet;  clutch  ind  cctUog 
roM  for  sifctric  nrv  lump*. 

B.  J.  IV  Miti.?.  r.'Icr:,  ProcenM  for  ronnufii  luring  abn«ive 
iiiii:cri«l  (n  in  'ausiitf  cr  other  hjilroos  nviilr*  .if  Jmninhmi, 
(Tb«  Oiienil  KU^ctro-Cbemiail  Co.,  Linitad  8lAt«i.)* 

F.  W.  Di'BSE.  I/hmIoq.  Uanuhatmm  at 
dectriV  luwutnuUtocv. 

J.  i:.  I.ORRAIN.     I.nn<iun.    Tmpmveotwl*  fa  lll»Btri«  wftcMm 

nicUriog  »p|«rslu».    {H.  j\.  M*cdMMUI. ynUWw) 
K.  N.  vo.i  Sxontni.    IjoaAon.    I  niprav«>mrnU  in  or  r«l«tiilg  to 
teUpbociic  awitcktKianU  and  the  like 

C.  F.  W.  Dt'DDiMO.    lioodoo.   ImproTcmcntj  in  aro  lanpi. 

H.  OrpEitUAinc.  I^idon.  bnpiwraA  prooin  te  Um  {midiiotiuD 
of  imgiMiiuai  pcroudc 

W.  IwomiiiL   iMHbn.  ImmmnnU  In  ar  eo—cted  with 
ihtroiD'vlMtrie  1»MiriH  or  tawaw  i>1m> 
S«|itMgilNria,_lMa 

F.  MjicLK:.L.tN  Kuil  T.  R.SlULb 

tclephuee  ramvera. 
C.  Adams- Kjixdau.  Iximlon.  Kltctru-iiiediuiinl  aouDd-augmenl- 

iaa  itffnUu  a[i]>liait>le  tor  nw  m  cu  aid  lu  the  ittt. 
8.  Z.OI  FiHRANTi.  Lpwiy.  Piiniiiimwmila«lwtricl(ywter«. 

B.  J.  Ry.«x.  Lcoidoa.  iMfuwiuiiiih  ia  4MlHed]|r-fNp«]ltd 
mutor  Tchiclo*.* 

Septeiuber  19, 19001 
W.  J.  SrtWAiiT.    Qlaxgow.    Iiopro»«m«n»«  in  *nd  relating  to  the 

WDikiii^.;  l(  fleetric  or  otlier  lrtiii«.'iy  ur  railwiv  pomt<. 
U.  W.  U.  VAUcaAX  and  F.  R.  Wadk.    Loudoo.    ImproTemeotii  Id 

elutche*      til*  tnmaiiMioa  or  rctaid»tiuo  of  pow«r. 

C.  M.  JOHXso!!.  BadUiIII.  Imjiroved  metliocl  of  treating  th« 
•niioal  or  human  bod;  iyy  dactne  forcca. 

TBI  Ubituu  THuMaox-Uounux  Oo.  (Ltd.).  Lnodoa.  ImproTe- 
ments  in  tyalenu  of  electrical  distribatKm,  (E.  W,  Bice,  jun., 
Uoitad  Bute*.)* 

Tm  Bmtmb  Tiig«Hoii-Hot'8i«i>  Co.  ihtoX  LowkiD.  luproT*- 
«M«  hi  MBdnik  ftanm  ftt  dtoliio  nmun,  {f.  BMuMa, 

Tkk  BiutisU  Thondu.n'-UoVsTON  Co.  (Ltd.).  London.  Improve- 
miioti  in  lightninf;  amelerii.   (L.  Bell,  United  litatea.}* 

Tbb  Bbituii  TuouMia-Hooaim  Co.  (Lm,).  hondea.  latprove- 
menU  iu  *>tlein:>  of  dMtrM  dhteflWlBWI.  (OL  P.  •MDUelz, 
Unit«<l  SuUw.)* 

Tub  Bunm  TMininF*Hoanni  Co.  (Lnk^  Umkm.  Impran- 
inent«  in  dMUhtll)r-«p«nit«d  t«nn(«.   (B.  M.  M«irfett,  Lniled 

'I'm;  r.i<:ri--n  TMnM-us  II.ji  -ti'>  <-':j.  'I.th.!.  l.uu-.iun.  laprr.vr'. 
menu  in  d^n&mo-eieotric  mavbineik  (K.  VV.  itiuc,  Jun.,  I'oitod 
Stat(^}* 

The  BBiTtun  TuojisoN-Hor»Tox  Co.  iLm.).  Ijoodon.  Improre- 
inentit  in  controlling  electric  motora.  (M.  \V°.  Pi^y,  United 
SUtce.)* 

Till  XiUTisu  Thoueox-Hoobrm  Co,  (Ldk).   LoodoiL  tamroTe- 

mcnta  for  adjusting  bruah  liaiUlan  far  ■todlfa  WwilllllUli   (B.  0. 

Baiet,  United  SUt«a.)* 
Tn  Bmn  TRcmaiHi-Hoinmi*  Co.  (LmK   Lomktn,  Injifuw- 

BMBto  iBi^teiM  at  tnta  control  fordeclnu  miltra^-e.  (C.  K. 

Banr,  United  Stalaa.)* 

TBI  Britmr  TllOMlOH-HouaTnx  O.  (Ltd.).  London.  Improve- 
ment* in  inraua  for  proTentln(c  hunting  if  liviiuaoelactric 
machine*.    (H.  W.  Buck,  United  StateM.)* 

F.  S*i  iuva.    Loodiin.   An  improved  electric  tnerft^  meter. 

,S.-[i'.eiiiber        I  SOD, 
J.&.  StAXiiiiD.  i.xiitdon. 

!t  i(cnit<xt  motor 
iluKooa  imrpueee. 

J.  /ArpR.  I/mdon.  Improveincnte  in  andergrc/uod  eondlita  for 
electt  io  oonductors,* 

A.  J.  Il>li.a  Cl'XIIa.   LondoD.    Vnoem  and  •fptntlU  far  the 
•iMlMlylle  dieomtioiiitiun  u!  ulk.aUu«  aaHwlaUtVik 
ti^fttember  21, 1»X). 

M.  J«  HoVOnOM  nd  W.  &  Coon.  Mancbteter.  ImproTcmcDtJi 
la  and  reUtisg  tntlw  mnhnti  of  and  ipparatu*  for  electruljUcaUy 
deporiting  mot*). 

J.  H.  UliAHO  and  F.  C.  Oart.    I.,oQdoi).    InprafnKBH  Mbting 

to  electric  igniten  for  explonion  nt  iCi  tx.* 


tm|iiroveiiMDt«  ia  or  coooMtad  with 
-  ean^  ejtim  or  th»  Hka^ipplicabl*  for 


8FEGIFICATI0NS  PUBLISHED, 

Si  in.   All  Bmrilnirtiiiw  CM  aiwT  ta  obtriarf  at  «ka 

8d.  each. 

1899. 

16(188.  Siiaiiis  BUiM.  A  Co.  (Lia)  (Siememi  and  Hal»lic  Aktitn-geaell. 

Md  afa^pwaaure  raHv^'fatSMa.  ^ 

A.vbika'.    Devioe  for  utevring  electrically -^Iriven  motor  car*. 
HH.aAiiDsiiN  and  lliuirroN.   Apparatui  for  regulating  ike  upcad  of 
K»i>  ■m.i  lighr  pri>rir;f'  <'n'v;n^  rljij  ituii  ftectrir  muchinm- 
Mi'Mi :■.      ■iii\         K-.Ei  i_  ati(i  iliH  !•        Tn.llcT  i-lun.'.ari^R  u-<il 
Km  Likii  Mr  u^i^jiiit  t:iKclii^iy  pnijiellefi  I'mol  an  overboad  wire. 
81,076.  Willi  ox.  (CoIuuiUm  ElecktrieiMla€)«itllMlat(tBtftBHahnlak(iri 
Haftnng.)    KlecUic  oclU  or  tettlriM. 
Wawra.   BUctdo  ciratiwMML  (pate  MflM  te 
IMmttienilOMf«Mi«a^Vw«h8i{kUno 


01906. 


21,063.  Davir  and  WaioHT.  ControUen  for  electric  motont.  (D»U 
applied  for  under  Intemaliunal  CooTention,  March  24,  llWft) 

21,276.  Claik  ( Courtney).    Magnetic  ■eraraUira. 

21,fi6>'  t  'TMiu.   Separator  for  plataa  of  ■sondaiTbittiriaa 

21,67    J  i  Ti  :  THoiiaos-HoDvros  Oo,  (Cianak)  Altaiaattiig 

t^Ii-ctru;  isurretit  tranAforuara. 

21,720.  Beu.  and  Bkriy.    8witche»  for  electric  light. 

)i\J6lO.  Davis  and  ConuaD.  ElcvtriooJ  meiwnring  iiutnimcoU,  (Date 
Applied  for  under  Intamatiogial  Cunrention,  April  1, 1899.) 

21.877.  VijeHAiM.    Electric  arc  lighting. 

^1881.  Laki.     (Soc  da  Comiuentry-FourcbambauH  rtecawvil!*.) 

Electric  Incandeaoeut  lam|ia. 
2i,d9a  OrrcsuBiua.  (Aetieii.O«aeUacbaft  Mis  and  Oenest)  Cord  griiw 

todMtriialaa 

21.991. 


22,161. 

22,271. 

22.33a 
22.517. 
22,764. 
22.960. 
23,102. 


23,291 

23,630. 

M.116. 
24,437. 


24,614. 
24,629. 
a4,74a 
26,701. 
25.767. 


;Arttia.a«Nlbefcdt  MSi  aad  Onait.) 

interiora  for  electrical  incaodeeoent  lampholderg. 
Bt;ciuxAX.    Electric  cable*. 

Twmrsox.    (Sturm,)    Klectrr.  ■  inigia'tic  iKcition  deficf  with 

revolving  armaturCK  i'.)t        i.i''r>i'-u-u:M  uml  i.r,L  :ir  eK^;i:iea. 

VOOT.    Manufacture  of  eiect-riijU  heating  appliannea  of  high  elec. 

triad  naiitanca  i»pabl«  of  cutitainiiia  biik  teUftniMm. 
EvniD  k  Co.  (Ltd.)  and     (hkd.  PJaotriGd  awltehah 
riiMJKOS.    Electrical  influence  niA':liiin'«, 
Oavt.    Alternating  arc  Lamp*. 
Laki  (McCartiiy).    Electric  iiu.uiatii>g  detioe*. 
WEiiUiMAX.1  and  W\zm.    Contact  breaker*  eapeeidly  applicabla 

to  ijiduciiuD  coll*.  fOat*  applied  for  luid^  Interoatiunal  Coo- 

vention,  April  2S,  1899.) 

Bt>m»u  Tuoiuox-UounfMt  Oo.  (LmJ  ttd  Bunniaor.  Tiollif 

ataoda  for  electric  r&nwara. 
I'oui.  l*rDcea*  of  nuiiufiu. luring  t 

chemical  and  oilier  purpoaea, 
PisRix.   Electric  aocumalaterik 
BRiniH  THOMaoN-Hov-sTOir  Co.  (Ltd.).  (Ods.)  Coin-ooa broiled 

n<  c<:lMini<iop  for  nae  in  connection  witll  pmayamit  llWllliu  ■ 

nr  ihc  like. 


UsttM, 


Bo  tiLT  (Saldana).    Eleetricilv  aiel 
WiKi  (Univeraal  Talking  MfttMlt  On,), 
Eliy.  EketricMwitoiiea, 

HdH«iM.  OtaMlkg^patataate 


fortka  ati  aioBlte 


COMPANIES'  MEETmOS  AND  REPORTS. 

British  WeatinghouM  Eloctno  and  Maaufaoturing  Co. 

(ttd.). 

Thr  6r-A  Annual  report  of  ihi*  company  and  lialuire  Khcet  f  ir  period 
rnnii  .lu:.T  10,  13B9,  to  July  31,  1900,  ha*  been  iuuc^I,  In  luUHtmn  to  the 
uidcts  and  contract*  taken  over  from  the  vandors,  aatounttng  to  £279,000, 
ordere  hara  beca  raeeived  and  oonlracU  have  been  entered  into  aiuoe  tlie 
incorporatioB  el  the  company  amounting  to  £650,000.  Tlie  net  profit  f<ir 
the  period,  exdutive  of  amount  guaranteed  by  vendor*,  ii  £10,777. 7a.  7d., 
after  prortiling  f<ir  nuuwgvmont  ezpenica,  director*'  fees,  and  all  other 
<  h»r^«»,  wlii.'h  l»  iTinsiiVrc!  eati-fm-toi-y,  Hftinft  ihml  the  work*  at  Trafford 
I'arii  nrc  in  i>r,iri-c  <jf  iislj  ul tiiiii.  <  iut  uf  i.hi«  iwofit,  aupplemented 
hf  tbe  guarantee,  the  direcUn*  diatributed  an  intania  drridaad  oo  Iba 
6  per  aiBik  fialmaM  ihiim  la  lb»  hali  waaaaliafc  to  A^liClL  '. 
now  rieoauiead  tlia  pmaaat  of  tM  filial  dM' 
ending 'July  31,  ainountjug  la  £15,CO0. 

Tlx  director*  report  that  the  wTirka  at  Trafford  Park,  Uanehetter,  aro 
making  gw.*!  fin>p-fp»,  fl-ie  sgrn-cneDt  fur  the  tiuV'-JnHi?  cf  tins  land  liaving 
bren  conclu'Icd,  1 1,1- [ilnD>  fir  tlit  Luiue  workn  havitij;  titi:i  prepared  by 
Mr.  T.  Itodd,  i  f  I'ii  t*bui;g,  L'.M.V.,  fti-iu  itfaiuuUuuiUiil  drawi»|^  aup|tliad 
by  the  American  'Weatinghouae  Klectric  bimI  Maaofactoriag  Oo.  vadar 
their  agreement,  and  tbe  principal  ooDtracta  fw  the  con*tmetiea  Wiark  hava 
been  pUuCil.  TM--  rf-MsiHiK:  ci  ruurtii aia  b^twwn  llie  w^vrks  and  tha 
princi|atl  rn:i'>wi}  '  l.ii,i    'In  tffn  ci>my;l.:tiil. 

In  view  o<  tlic  Urgp  »tj;T  wbk-hwiil  neceaaiiiily  I*  roi|ui;irii  ir  cuuneftion 
with  the  work*  a  number  of  young  English  rnKum  rit  Ilx)  l.m  hrv.:  to 
««ive  an  appientioealUp  in  the  work*  of  the  AiDcrii*ii  wiujaiij  it  I'ilU- 
burg.  By  thia  methoil  of  forming  the  ataff  tbe  directors  believe  tkat 
the  principle*  of  manufacture,  which  bava  been  to  aucceaafully  workad 
,.iiit  ill  the  T'nitf^d  SiiitfH,  ttill  !.r  jf^f  rrducf^d  in  th*'  wcilifi  at  Uaikchealer. 
Ar^«n^:t^^JCDU  arr^  If  Un.-  mmlc  to  |iruv;ile  suilnlil-j  JwelliuRH  f ur  tlte  o|iera. 
live*  to  b«  employtd  in  tbe  works,  tu  wliich  tbe  men  and  their  familie*  will 
hamdi  hoaaid  ainaMMiUa  rate*  with  great  advantAgo  to  tbe  com|iany, 
Ticbalnl  lad  ooauanvU  mauagtr*  have  also  been  appointed,  and  ara 
making  tlicmsclvea  familiar  with  the  approved  metlioda  adopted  at  the 
works  at  Pittsburg,  wbii:!.,  a*  i*  well  known,  are  equipped  with  the  moat 
ntulera  |ilant  and  appUaaMi^  aad  whan  aboat  7,000  Bcn  ara  anipkiyad. 


SUOTRtCITT  MBTBR  (LTD.)— In  the  report  for  the  year  aadad 

Bapt.  the  director*  iilate  that  tUey  are  liiglily  gratifted  with  tho  muU 
of  tba  jc»r'«  worlin<.'.  whkli  nmri-  a  cnuaidnilTt  further  impruveuitnt 
I  11  I  I'  kiuu*  ^Ati^fii..t<  ly  ;,ri  ;:rti.it.  'ihv-  liftUi:i:i-  to  Lrt-iiit  of  profit  and  biee 
for  tbe  jear^Aiii  luau  tu  £2.\9I&.  Or.  lOd., and  *fUra<litii)g £1^632.  lit.  lid. 
tnm  the  pre%  iou>i  yrar  tlicre  ia  a  total  of  £96y48T.  14a.  91  te  dtatttbote. 
Tba  dfaaetora  propoaa  Ike  piyoNat  ol  tka  dividiad  oathi  A  otr  caa*. 

(abwirUoi  Ifia.  8d.)  asd  of  sm.  «>.  fid.  aa  boaui 
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rag  ELBOTicrAN,  no\  ember  23.  im. 


lu  <3«t]it  of  pNfcnBM  tluNlkolden  for  uext  ymr.  aod  to  dacl4r« 

Klililiuiul  k  (»r  u»nt.  \ir  iwnutn  f  r  the  ]  rci"  nl  vMr,  rimkiiit;  a  total 
llivulitiul  (t!  ^:  •  r  K'Lif.  m:i  ;  ir  ]  irrf t >■  hi  -.'i  4rr  -  .  mi  !  .i'-  i  ,\  tUviilflK]  of 
12  pcroent- (in  tlie  artmutry  nharen  l lakiOK  ±tlS,O,0 1  ieaviHK  i,<i,'j63. 2J. 
te  W«nM  forward.  Tlw  butioaM  ol  tlie aootpAoy  oonltiiuM  i<>  -nmi'tr, 
•nd  tb«  ootlook  h,  uvf  tb*  report,  Mclitir  (tin  cv«r.  1'hc  Ar»n  mrccr 
irt  being  A'1opt«cl  io  the  princijikil  •ujtply  ^Uktiixiii  uf  ihr  I'liUctt  Kii>i;1<>ui, 
the  Contin«nl  of  Kuropr,  »nfl  the  < 'olonw^i,  juid  t\.it  Uni  nn  ruit*tr.l  thr 
lul  opChiii  nf  mrui-^  for  the  citcnuno  <<f  m«OB(*ctuniif  nnoureea. 

TIi«  unntfpr  bonks  of  th«  onlirary  wid  pnliraoev  rilinii  wilt  hi  claUd 
fruiu  26th  Ujit.  lo  I'w.  15  inrlufiv*. 


BASTUV  EXrBNSIOII.  A0SrR4USI4,  AMD  CBIMA  TBLGOBAPH  CO. 
{SBL)— Ao  extraor^lhuiymtipf  •(  ihm  MBpnywia  Ud  fMtaidlgr, 
under  the  (>rmid«n?j  at  Sr  JiiIid  WoIVr  ibiTjr,  ta  eoiiflnn  >  epMiil  rwo- 
IttUM  pMMd  at  tlM  utraordinary  Koosral  mectiui;  of  ilip  c<>m(i«ny  held 
on  ttw  7lk  Init.  Ths  mamfir  aud  a«ci  eiurv  i  Mr.  K.  K.  huTiog 
rt>4d  the  Qotii.e  L>i»vetiitii.r  the  Eueetitij?.  thv  cLiiLr:ihiu  |rut  th^  re«ulutk>n 
o.rtifii  mioif  the  (^'.''t.'iTi  iti  the*  artictt.':*  of  atiucUtioa,  and  tliin  buviug 


WltTERN  OHIOH  TKLSORAPB  CO. —Tiie  annual  iTi.->n  ni  tl*  |.tT«i<lt-nt 
for  Um  «w  «Dd*d  Jww  M  tt«lt»  MiM  the  cifiMl  etock  ouiatMHiUBg 
noaht  tJw  nio«  (197,890,000.00),  and  tlia  bonded  del>t  at  thr  cl^  nf  (hv 

year  vm  -*19.S02  330.46.  The  li:i«8  of  the  coinr^riT  vr'-r-  tr,  i  ,m,p,?  turii.t; 
the  year  ijy  2.B49  miks  of  poles  aod  28,SiK)  tn.lc,  f  l  i  ,i, 

iitcreafe  of  615  offlocs.  The  uumbor  of  me*  ^^*s^*  irt^it^uukU'^  l,76^,o<^ 
KraaUr  than  for  1893.  The  iocruw  of  $804,257.50  iu  the  nrrenuet  for 
Ibajcir  wa«  tuade  ugi  ijrinci|*lly  of  .*457.8b5.77  from  rei;uUi  eotutuenuil 
mem&act,  f7b.62S.Cb  from  pre<t  de>pnl(:he»,  awl  $l!7?,66v'>.12  fr»in  \e^d 
Hlbts,  atid  the  IjaLaikct.*  ! 972,099.56}  from  miiior  »(rurct^  nt  iuot»me.  ('<»iu- 
pared  tt-ith  tlte  preceding  )ear,  ujieni'^in^  aiwl  >:eaeral  ex[»enm  ittcrcaned 
>265,243.f^,  lUctdeDt  Ut  the  lar^r  auinlMrrof  uie*^aieeii  Irunmiiitlrtl  iiiid 
delimv  J,  tod  lu  tiM  »)ieret<<>a  u(  ntora  ulBcw  ;  awmUpanot  aud  nxwo- 
•inwliga  at  ttaca  iMitMad  |iXI6,SUM,  pMrUy  tar  «bl»  r*fain  ia  tha 
Atknlio^  bat  cUafly  for  Iba  laphnwani  at  old  and  dafectiva  lonaa  with 
new  ]k>Im  and  c<>p|i*r  wire*  ai»d  ••)ui|>in«nt  inr'-ci^r"!  ¥18,163.46,  on 
ibcLfiunt  of  new  nirc**  and  I'rticc-^  The  totai  hji^i"-;  in  eipeoMx  was 
^M7,626.68.  The  net  profit  for  the  yrarwa.  16,166,363.68.  After  payinf? 
luterv't  on  hondu  and  thv  diridcod  of  6j*r  MQt.,  there  wai  ailded  to  the 
•ur|Ju«  aroount  ♦591.277  35.  or  «237,584.9U  ttL<Ae  than  iu  Xf&},  The 
(oil*  receired  were  30'8  ocnU  per  meMa^e,  aod  the  arcniRp  cunt 
HWiga  251  centf.  the  name  u  f'>r  1899.  I'utinK  the  year  $1,19L).587 
I  flapandad  for  tha  pyibaaa  ot  aundir  linaa  and  tba  oanUntctioa  «f 
tfmpittf,  and  flObwO      paid  ant  for  patantib 


MEW  COHPAHnS,  BTJlTinOIT  KiTirBirs,  to. 


CLiUB  BAIULTOW  ,:AB£RIlEENj  (ITD.)-Thi<i  toiui^:,j  l«en 
rrKt'tere.!  wiitli  a  capital  of  X'S.OOO.  ia£l  ..hnrea,  lo  takeover  the  buainew 
of  (.'.eclriral  enKiManaudeoutractora  citrried  ou  at  .\benlten  and  InN^rnvw 
hv  I'.  I'.  Middlielon  i  Co.  I.M  TU-  f  jtw.rileni  are  t'\vni\  lUmilinn 
eleetrical  eiii^neer),  .\.  Ker}.;uM  n,  '  ■-  \^ai-  >a,  IJ.  Ali5.n;iu'li:i  _i  l-clrical 
enifirieiM-i,  It.  t".  liovd,  J.  V.  <'<>me,  and  P.  C.  Middietun  ielectricaJ 
^igineeri.  The  firrt  dinieton  ara  Claad  HaaOtan,  J.  Y.  Cuttia,  A.  FaignMo, 
and  r.  C.  UMdlalwD. 

nurnt  umam  attm  (uasammamumnm  m.)  {u».) 

— Tbb  canpaaj  waa  raghUi'rf  on  ffm.  B,  witk  a  eaphal  of  ^,030t  in 

£1  *hare«.  in  enter  iuU)  an  aKnwinent  with  the  E1e<  Irk  Ligbtiotc  BtiaTtta 
;  Ltd.  .  ac>l  to  ac.)uire  and  work  any  fiutetit«  am]  invention)*  ooiine^-ted  ivitb 
electric  lighting  boania,  (lartieuUrly  reUtiiiK  tu  Lununoua  adTortiaaoMDU, 
'like  HubHTribcra  are  W.  (i.  Ga/I«4lei>,  A.  Tibbita,  H.  L.  tnOs,  W.  UriUato, 

.).  Vi.  .SticklanJ,  E.  Xewroy,  and  .V.  II.  Lialcr. 

FOUNDERS  STMDICATE  (LTO.j— Thia  company  wa*  regii»lere<l  on 
Nov.  5,  Willi  n  eiuilal  uf  £60,000  in  £10  abam,  to  cafi';  oo  tJte  Inuiaaia 
of  electric  and  otMT  tTMBW^  aanitraetan  and  pra|Nia|ati^  alaotrioal  and 

geiieral  engineeri,  Jke. 

FREHCH  BLECDtIC  LIOHTINO  BOARDS  LTD. 1°hi»  ccapany  wan 
regiiiteiol  ou  Nov.  15,  with  a  capital  of  4^4,003  in  £1  ahaiew.  to  acijuire 
fram  Hr,  E,  O,  Saeba  tba  banadt  al  aartain  invculiuuii  i«iatii*g  t»  eiaalric 
U({l>dH  Uwla  for  Imdntwi  adwitl—«itt»  fcc 

OENERAl  BLSCTRIC  CO.  OF  IKELAKD  iXTD.;  — lliU  compHuy  w/is 
registercsl  in  Uul  lio  on  Nov.  15,  with  a  cipital  of  X2.000  in  £1  aharee,  to 
eonntruct  or  arrguire  and  iniiotdin  tramwaje  in  or  mar  ihs  oonulMia 
of  Dublin  anil  Wi^-kiow.  aud  to  carry  on  thn  Iwiiinai  of  alaetrlaal  and 
■achaitiiial  eiigtueen,  eleclriciaiiii,  lie 

BWlllMi  ■UBRaO  Wlim  MK  ^Un.y-TUa  aaopany  hm  ngU- 
tared  un  N«r.  6,  with  a  capital  of  £80,000  iti  £1  Autt,  to  aarrjr  no  tba 

huxitieaa  of  ek-ctricul  and  Keneral  eii|tineeni,  ele:?ttii;iatia,  inanufacturrra  of 
mid  dealera  in  elef^rrif^al  and  other  appUancea  anil  aceaworiea,  ^i.  Toe 
fir-*t  dir»H-!f)ra   arr     fJ.   Hurgnte,  </.  S,   llertatct,  II.  W.  Knf>tt,  and 

I-.  I',  11 

FEBFBOr  UOHT  00.  (i.tD.)-1'liia  coinpioy  wa«  regUUred  uu  N'ov.  13, 
Willi  ncipital  •tASfi.OOO  in  £1  alures,  tocanTontha  buiinaM  al  aha, 
tried  and  othar  laiDi>  ilttiiiK«  and  at>]»ratiia  mamifeirtunifi.  and  to 
ailopt  .>n  jv^ieeuMnl  with  tba  SGott-SnaU'FUIiipt  S^adlaata  {ltd.)  aod 
.M.  Lxhman.  Tba  drat  diraptaff  ara  C,  8.  ftotU,  'J,  ir.  ntilHiia,  and 
9L  liacbmao. 


RAWF0LD8  WIRE  GO.  ;  LTD.  —'Him  company  « aa  reKistered  on  Kor.  ^ 
with  a  eapiul  of  ^5.000,  in  .t  1  nliarei..  to  a<N|uire  the  Ijuabaaaa  oaniad  ua 
a>  the  Itawfol.li  Wire  Co  ,  ami  to  cany  on  the  bu»ine««  af  Wtf  dftwaf  , 
«ire.  c:>i.|*r  and  ujrul  iiinchaDta.  metal  workrra,  A;. 

R?M  EUCTRIC  UOHT  AlfD  POWER  CO.  LTD.)— Tl  -  i  i|  ,.i .^  wa^. 
reKialetcl  on  Sjt.  16.  niih  a  capital  of  £8.000,  io  £1  aiui^ia,  lo  curry  ou 
in  and  near  Ro»i,  llefefurd,  the  butliH><>  of  clectricianv  elaetrioat  and 
gen'Tal  en(?iaeet-.  au])!  lier-  <>f  file.  tri?  Iik;lit  aud  power,  Ac  TTia  «ul>- 
a.-nlwr*  are  J.  M.«i.kay,  .(.P  ,  (  '  AIIin  >t>.l.  and  J.  I'arktr  i  iMii'inf  «!ngiDerr 
e**  h  with  lOO  •hare«|,  .\.  Johiiaoii,  J. !'.,  couaultiiii.:  r.n.-n.rrr  and  K.  < '. 
Uurue;  eaai  wiili  50  altaraa),  aud  H.  Soulhall  and  K.  \V.  \>'istt«  (with 
10  abate*  aacfcii.  Tlwfint  diraaun  aia  J.  Ntebat  (cWl«WD),B.C.I>iicMir, 
C.  AnDMnd.AndA..'-'^   ^ 


on 


WILUAH  BONUS  (LIB,  -Tbla  ampao*  mm  niitMNd  b  BdUbi 
I  N  ov.  7,  wilb  a  eapitil  oT  £1,0001  in  £1  Ahw,  It  M*  Ovar  tb  hwii 
carty  an  tba  bnafaam  of  teMoM  twl  alaal 
•ubwiiban  Indada  W.  DmbIh  (abelriciBn} 


of  W.  I>juk1a>,  and  t 

eii^'inecm,   ,1  _  Tb' 


MATSER  AMD  PLATT  (LTD  )-Aii»r<ti<iK 
s<  14  the  ea|<itfal  i*  £77&,0Qa  ia  37,000 
•harea  of  £10  each,  of  which  32,505  piafanM 
1. 1<  f  >  .^n  taken  up.  £10  li.u  been  eailad  Mp 
' 1  :  ordinary  Hhtrea.  £483,000  ia  ao 
I'l '  firenoo  aod  57  SOO  dr  linary  «hare.i. 

TrPBWRITliO  TEUIGRAPH  OORPORATION 
I J  iJcu  18  Kitea  iberapiu)  aa  £IOO,iCOO  id  £1 

Uea  tikanwf^  10a.  Inabaan  aallad  vi 
of  7,m«taMii  20,801  tiiaraa  aiw 
WINDEEmRB  AND  DIITUOr 

The  annual  return  t..  Sept.  10  ha*  bean  Sled. 
6,000  prefer«ui.«  aii.l  B.OCO  unlliiary  -hirf  ■ 
pieference  and  2,(Ati  onlinary  have  b««ii  '  >Li  ii 
OB  each  of  3,0t0  prefenMKo  and  Ififfl  ordintry 
oidinarr  aharec  £14,47$  if 
936  onlinatyilMrai, 


to  tba  auiual  ntum  to 


aaddOuOOOi 
naM*«l81,1l»l 

aa  paid  an  UMMW 

LTD  )  -Tkie  annual  return 
lharaa,  66.661  of  wbiebbaw 
of  19,662,  aod  ll.m«neb 
fully  paid. 

Mfffir  M  (im-.— 

Thaeapilal  b  mOOOi.  in 

'  £5  eacK  of  which  6,000 
-ij .  £5  ha«  lieen  called  up 
atul  10a.  per  diare  oa  !t5i 
id  ao  l^Bw  pnlwlnoa  and 


ORY  N0TB8. 

MSIIORAVDA  -Itank  r«te  4  per  cent,  aiooe  Jaly  19.  1900).  Trioe  of 
iilvar  29,Vd.  per  oi.  (Not.  22'.  t'.joa..!.  (2}  per  cent.i  9811—984  f** 
money.  96,',:  — 90| )  for  a<.OLrUDt ;  2)  per  cent.  93^—98^  i  .N'or,  28).  Htoaka 
and  Shares  IVuitinuatton  lliya.  Nov.  27  an<l  Dec.  It ;  Ticket  Darn,  MflV.flS 
and  Dec.  12 ;  P»f  Oaya,  Kof.2i)  aod  hn .  13 ;  Miiiiag  gban  Oinr-ovar 
Jtttf,  KOT.a6aa4  Dae.  101 

BAXBR.«ntnr  AHO  WATEIU»  railway  CO.-It  ia  Ronaunced  tb^t 
atlotnaot  teUan  in  the  inoe  of  tbia  eoiupaii}'*  capital  have  beeu  {Kwtod. 

anm  «m  BOtA  QUU  O0i,9m)-«b»lnHtatafar  HiidiBbanlnra. 
lt<ddmwinraaal*aaBanardabantiinafiirMn;haNa(aGaBeaIlia.4k  I( 

the  noRi1a-r  offered  ia  not  sum,  iimt  t»  .t^norii  the  annMnt  to  baappiliadi  n 

drawing  will  follow. 

EAUFAX  AHD  BERHITDAB  CABLE  00.  (LTa!— The  tru«tee>i  for  the 
debeu'urr  tiulilr  r  a  li.  rfi  .-ive  oSera  of  detwnturrsi  for  purduae  at  n'>Mi  oi: 
l>»H*-  'V    J:  tlif       ii'.-t  '  t1r:^.l  i.  not  .fit*irje!ni  * o  aba*>rb  the  aiuouut  to  be 

appSl'-.i.  :i 

JAMAICA  EIXCT&IC  UQaX  AMD  POWER  CO.  (LTD.)~TbB  directan' 

vapait  alatad  that  lb*  ja«t(  en  the  paat  jraai'a  wetWuE  aamnitad  to 
MOO.  11«.7d.  yi>diTMandbd«c1«r»i: 


ELECTRIC  TRAMWAY  AtfO  RAILWAY  TRAmc  KECEIPT3. 


Aberdeen  Corporation  . , 
'Kirniinghani  Trmtnwaya  | 
Iilack|iuol  Corporation  ..I 
liI.ick{M>ol  and  Vleetwooil ' 

Bolton  Corporation   

Bradford  Corporatioo... ' 

BriabaiM  Trains  .„  

*Uri«tol  Trams  A  Carriage 
'Ituenna  Ayreab  Bel|;rano 
Ceti'inl  I.  hil  >u  Railwav 
Cily  A  South  Loadva  Bf .] 
Ootk  Baa.  Tnurn 
I>a*er  Oorperallan 
Dubl'Ti  k  T.M'  w  Rlr, 

Dul-hii  I'nilf>:i   

Dublin  Southern  Diat. ... 
'I'undOB  <-'nrpon»ii<Mi  .,  | 
■Qlswow  Corporation  ...j 

BnUOorporalion  i 

*li«ayodl  Corporatkm...! 
tlmpaal  Onrbead  Rly. 
'aiiiiBald  Tfann'uya  ' 


Watt  1 

lae. 

Ho. 
Uf 

1900 

£ 

£ 

e 

< 

Nov.  10 

675 

HI 

ZS 
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00.  (LTD.)— At  fh* 
ThomUj  list  the  chkinnui  (Mr.  B.  Liih)  KV/ami  th>  adMliM  of  fh* 
r()xM-t  uiJ  txdaDOB  ahset,  ■nd  thst  a  difiwaaof  SparMb  fatfaU  M 

I)er.  3.    Thu  wot  ap|>ruvL'J. 

PERSONAL.— Mr.  Kmile  (Jartke  oilU  atlentlou,  in  .>  lircular  to  th&re- 
liitltli*r«  *'f  ihe  Brilwli  Klectiii  Tr,»'  lin-i  i.'  i.  {lA'l.).ul  which  he  :«  i:i»na;;ins[ 

tlircct'ir,  to  ;in  .»Uni:k  Uiatle  ^iy"ti    l:i:u  Ul  II  I»ni)oll  hli;inci«I     Mijr  rn',  the 

•ditorof  which  luul,  without  tfuuUing  to  auke  bimwlf  aoiujuiucd  with 
tlMfaatoal  tlMCMi^  MM  tt  to  «iU  attmtian  to  tb«  numW  «<  dirodsr- 
•Un  whfch  Mr.  Otrcke  boldn   In  ordtr  Aat  there  may  b*  no  mia- 

uuderttAniling,  Mr.  (I.wke  ]i  .iiitf  out  Ihiit,  with  ou?  ciocptinn,  the«e 
c<>m|>tnin  art  all  cl'j'^iy  ai*  •■i  il»ril  «il"h  the  British  KlectTi  -  True- 
tloii  and  that  the  dire,  f'-r^lni^  are  h"ld  nut  only  with  thfl  taDc- 
lion  Imt  at  the  i-xpri wL-h  f  the  ilirecloni  uf  that  company.  Tb« 
fecH  vot«l  (or  Mr.  (J,in  )k<!  «  itervii«n  in  LimQevtioa  with  tbeae  lUrector- 
»hi|w  are  ntid  over  ti>  th«  Rritiih  Klrctrio  Tnwlioo  Co.  Tba  eseepUon 
mentioDca  i*  the  Klectric  and  Oirorral  iDTnttnenlCa,  of  which  Mr.  Oarcke 
h»«  l>fcn  a  ilirr<  tnr  niiKi;  it>  frrriiimi  'ii  10  ynri  h>ck.  With  the  grnwinjj 
rr'tuireniPiitH  nf  the  liritif-h         itio  Tni  tji'ii  .Mr,  l.Urck*-  tias 

oeverad  bia  directorial  oonDectioo  wiUi  the  Itruah  Comjxuiy,  the  Chelta* 
BlMtikitir  tanfer  Ok,  tta  OMly  tt  Lonta  wd  BnA  i)a.mk  tte 
')  0>.  It      umiMMHrj  hr  Itr.  OimIw  to  hara 


k  M»  to 


ipany.  roe  eompaDy  was  incurpcraieu  m  Juiy,  lu^w,  iin<i  ita 
raa  £600^000,  iU*U«d  Into  S0,0OO  £10  iharw.    It  «M  propticcd  to 

o  fimboO^  «TidH  into  £1  ilwrM  end] t«1  n  Mly  ^ 


iitUek. 

KEDUCnON  OF  CAPITAL.— The  jsctiti  ii  i.f  ihc  Miirlce-*,  Wataon  and 
Yaryan  Co.  (I.tt1.)  baa  l-een  granted  for  authority  tu  reduce  the  cii|>ital  of 
tlia  coinpany.  The  eompany  was  incurpcrated  in  July,  18'>0,  iin<I  ita 
cajiltalwaa  £600^0'  

capital  to  j 

ROOK  HUM  WW  MOnOn.— The  Stock  Rirhan^a  committee  bia 
nrdert^t  11.0(X><Bftl1lr-I)*i(I  aharea  (Koa.  I  to  11,000;  i-t  the  tlm-^  t:i,xlru 
tiyhti'i'i  I  f.l^.'  t»V«  i|utit»l  in  the  official  liat.  The  committee  have 
aU}  lio«n  I  I  ti.  iilh'W  thr  pi  n-inional  c«rti6catea  fur  £200,000  4)  per 
cent.  ee.;i.iMi  delH-nfitc  Rto  k  of  thr  Cif*f  i/  t'>uiton  JCterlrtr  Li'ihlhuj 
Co.  :  I.I'lA  to  hr  J  iri(.'  1  in        oftii:i.»l  li't. 

WESTERN  TSUOfUPH  00.  .  LTD.)— An  eitraordiuary  general  lueetiug 
wM  ba  bald  tit  WtniiiwHr  HoMfc  OU  Bwiad.«lre«t.  E.G..  on  abth  iMl.,to 
fMHd  tt  tM  aMnwrdinary  lueetiug  on  OeL 

(mKi]— 'lha  rrgbtara  of  debenture  atoak* 
tifllilata  and  of  tnunflRn  aia  doaad  InMi  ITUi  to  90th  iaat ,  iiiclufif«b 


BIiBOTRICAL  COMPANIES'  SHARE  LIST. 


Panar    Aiioeiir  Uf 


Wna'i 


iia'a  Vmtm,  |  Wadaaaday.,  < 

MoMi.  j    wttn.u.  I  ri 


Own.  , 


1I,MM 

n.r.i/ 
«.•;<»! 

:,:l,nj*t 

<{  ,(1.1*1.1 


»;...»;i 

lo.««.> 

cflo.ciji 
i;  140,000 


4,«aa' 
IMM 


u 


nicTMrr  nmr  cohmwii. 

oi'okh-th  *  aT*awWOW«t      i:.t.cM.(iwir  pd. 

B^imotn'vithailld  Poolcaloc.  SapT^ly  Ord,  ,  

1*1.  iwrOjat.Oiirmlat'va  Prof.  ...  -  

I''.  ij  tvwOanl.  DoVjiUur*.  Hv.-.3k  |r  I  I  .,  . 
Hr.--n|it,iri  *  KtKsdtn^t^a  KlfiHflcli/  .S'lppiy  OfJ.  . 

Do.      7  j>>T  '  ;.ir.t.  l*fo*iiri>^c«    - 

Calcitta  KIw.  S'lpply  Or  ltnury  Tillv  p*'4  '  ..  x 
U^iarlr.g  GrniH  A  lii-niii  J  KI^iLrlcltjrd'jppIjrOarp,  . 

Di>.       #1  ;i  *r    'nt,  PrL''«r^n?.»   ,   

Cbalaoa  li».''ificiiv  ts  ti't'-r  'Jnlkiiry    . .... 

'  Do.  ii  pnr  Ciiiit.  ().ili«tiiar»  Hmch  (r»l.)  ... 
Ohloa»  BlUan  Ittliorc.s:  Ki  rr-QoU  Btnttlni.) 
OltT  or  Londaa  Skootrlo  UghUnf  Orl.  ..........  ., 

Do.     a  per  Oaau  Oamolatlr*  Pnf.  .  . 

Do.  (perOaak  IMmureaaoek  (red.)  „, 
Ooouj  of  Loodoa  and  Brgab  Pear.  Ordinary ... .. 

Do.     a  per  OiBi.  OiaaUiJTa  Pufcraiiae . ..... 

Do.     4n:Dab.8kx:kOirta.(aUD4  »(•»!.)   ... . 

MkaaliaBe  BW-irlcUjr  a  tpsly  Ca.  Orilwjr   

Hova  B»i*rlc  U«l.l!M»OnaiB»nf  

Saaalaam »u4  rn'iiiintiiMaiTlrtliiiH 

Do.  >pw 0*31.  iH  PMMaia  , 
Loeilaa  Baoule  Sappljr  0nllaai7  -  . 

Do,     «  p«r  Oak  PraAinasa       ...^  .....  , 

U 1.  *  p*r  Unit.  I<i  Hottnce  OetMotarea ... . 
Moirnpotttaa  Klae.  Sapnly  Qrd.  ...............  ....  .. 

Do.      U  par  Cane  Dah  .tuifc  tim  MafliMa  ... 

».>.  ti  n  ..r  Omt,  Hurt.  B*.  Matk  Mj».~ 
S  illlni  fjlll  Si«irlo  Ordlaaff ...  .,.„.„  

Otfcir  1  R.ri'irlo  Or.fnwy     „  _  ..  . 

ftariJ  Klof-.r:?    .,.   ,,.„  

ftlvurPl*!...  Kl.r.'.  1  I  f'cL  n,  !.•  :..  6i  l«l  M-ir.UaO.,.. 

lUiTai  Kiwiri  1 0.1  u^ii'iT  ')f  U  jutnal  Shana 

•  iKi.     «t '>-<--'' "I'.,  t<L  M  .n<a«  MaaHNa  . 

St.  Jainoa'n an  1        M  >  I  K  K^lrlejOidtaaay 

r>':>.        .^nirr.nt   I'riflitffiM  i,.,  i„|.  m, 

1 1.-1.        ,-  .t '  r.r  ^liibratanaMiekKST- 

.1inl<lin>x,'.  Mtr<....         lIlllllTOlj  fl^WMIJ  . 

1>3.     4^  UaiMotaraa 
Booth  Cm.) DO 
WwMiBtnatar 

Do.  U) 

nicTiic  iiuLVATi  vuMtvn.  a 

Bla/?k|>r>n!  an4  FlaMiriKKl  Tramwaya 
SrlH>jitTi.T  Triimirar  6  pir  OMmuiraa 
Br'>v'l  Tr>  uway« and  (.'arria^ Umtlaarr 

IKi.     i:.ita-4'ailr.>Praraf«aoa(faJl^paj  - 

Do.      «  pur  Cont.  DoMataMa  „ 
Rrtll«h  Cnitinibla  Ktwlrlo  atOway l(  tat 
Brltlna  Bind.  Trac  Ur  l  ......-.«  „...«..,.„._„ 

D  1.      «i  C:in».  Prof.  _  .. .... 

I>i.  (  par  Cjou  Porpx]*!  DtlwlBlae  „  .. 
Hjw.i>«  ,t7r.-vi  i  BoLfrii  j  *  .  "A"Oim.  Prof.  ,,. 

0,i.       "  [(•■   .. 

Dii.       6  ;m..-|-.-h..  II,  r,...,  ,f.n      .  ..   . 

Ilo.       5:;  -'".1  !><■'-  St  i  U.r-.-.  (all  pi)  . 

Cenirai  I.  i.T.-i'urr  

UIIT  anil  ril- r  ti  [-  r.  I'.'i  EIa' -w*-,' v]i.n  0..1lQary 

11,1.      "r  .  r;,-  .-  I  V  11  M  .<>.ij  H   

Lio.       ip'jr  LVr..  i'ori.r.i;u-  JV'i/.ir>tri3J  I 

r»n.       4  |i  -r  I '.-■1-..  r  tr,  - 4.     j'>>n'.  ifu   

Jtii.  i  I      ■  ;  1*  i  I      I '  ■     '  '   ,  I'/   

D...  ■      ,    iv   , 

Il>  -I  -    ■     <  ■     1      M     r         •       -       :      ,   )    .._  . 

tttnr'orial  TniT.w.v.  I  I- I  ,  in'      ., 

t     l>-J.      •  i«r  i'f  "-1   

I     fta.      *t  ;i  .?  I'.-,-..  l.i„',j.,;ara    ....  .... 

KWiWmltinUiri  lllnlrl     K-  L.  t  Tr'c.'r.  4..  Pr»r. 

IJvurpooJ  Ovorti^s*  I      1  vuy  .i-.H  i»rjr    ., 

iiu.      »  ;»tjr  tldt-u.  i'r..'r..,-  ir,M   

Do.      4  iMir  Ojou  l>fiii»ifit  )f«  

Mi,-.:in.l  si't'i  11  Iw'r  rtt'i;  ^  ,-.»;  M  .r    l>.:n.  (I>i  ) 
S'-r'.k-i{  ll,;  l>:'i»L,l.-Ji  i.ltJJj   

Maw  (iactiirat  Traauua  Oriiaary   _  ..... 

Do.  <l  por  Orau  O  iin  ala'.lya  Pnir«roaf)«  ...  .. 
OUhaia,  AHbuKi  aail  H]ril>  BIk.  Tramaray  Ord....„. 

ua.     1  par  uaoL  Protaance  .  

PetMflea  Waul i  le  TiaeUeo  Ordinary      — _ 

Do,  iMrOBM.OmalaUv«Pfita«oae  

•  P»i  tf pg Ogi..B«a»*iua  gaoali 
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BLEOTBIOAL  001IPANIK8'  BHASl  LI8T. 


AlH«R  I 


On* 


MOV.  U. 


FrtM 


aiit.roD 


w,cut> 

MOtl.lMO 
«*IU,i)i» 

i.til 


■  ■■■■■ 


171,S«I  I 


iiniMJ 


»,aM; 
MO.OOO 


njm 


•A.frie»n  Wrtel  Ti>l«gT«pl>  •X  Molt.  Mt.  (ftd.) 
iLmMon  Talacrkph   „ 

Do.        •  pr'  i.hBU  I 

ABtf^ABMricftii  .....  . 

Do.      Praliimd  .. 
Do.  DtUvTCd 


OMaiMnta>OitM*auiuiatoek  .„  


Oob  M*«r  Omk.  OnadMlfaMMHli 
Do.     41  pw  C3mv  DtbuntM 


IHrwtWaMlnillkUMiUm  &•«.  D*b.  (rod.)  . 
iMMmOrlinvT  ~-   

Do.      H  i:.nr  t '  .-it.  Pnif«r»oc«  atonk   „  .. 

■  D*.      «  pnr  ;  ir.i.  Uirt.  Dah.  atuek  (r*t.)  ... 

Dix(Sa«        "•-'■■■l  I  !•.        !..-.M;.n'-  | 

IK.,        *|iiT   ',11.1    l>,vi.."  1,  iro  .11  i-I      ,.  ... 
'■•"UsMi         i^-  A'r  |i»n  4  :  M iirl.  t>nh,   l»)'t    ,.,  . 
II',.      1  I'"'' '-it  M.  .r'llja  Bub.  U««M.ll«l.) 

01,,t:.>To'".,'^i*I       Mi  1  Tr  i^'.   ,..n«M*«.M««M.. 

Onr*l  V  iftl.iif 'i  i' '  :  ,r,  I  t  »-''m  ..........  

Hiil'fct  it  M  T'l.  1  u  i:»i.il,.  ij  ,  J.i  M  i-t  Dijl,.  :n>£,  ■ 
lr.,1  ,  K.jr  -i,!*-!  ...  .  .  .. 

Uk.,1  ir.  i',»'li:  i  H-«ii  l»-i  li  11, ir  i:..'i--.  Il>  .«.,  l»H 
Pfcrf:,?  .1  K  .r niiiAji  Lii..  i  ,  li  iftf.  D>;i«i.  r*l.t  .. 

B*-]-.'t'.    

tli-t  1 'ir.fcr;  n  i>  , 'aMi.'H  rr^'X     ,    ....  ....... 

Wo*i  Afr".i!aii  7'.,,iiK'r4iiij       .     ,.    .... 

'    Dl,.     .s  [-If '.'  iLi  i>*ii«ii-.  iro*  ;f*i.;i   

Wort  OuKi  I  f  A  u-r  ■»      

•      Do.       4  f  ^-T  i  mil.  li  i  jiii^l  irn*    

W»t»  iodU  •'.ii  I'»-i»ra  I   .  ..  .... 

Do,       6  ji-.-r ',:iTii.  l"t  t'ri.r..ri'i.,n)       ,.   ,  .„  

Do.      •       t'«iiU  X»il  rf»fuf«acio     -. 

■  D*x      t  l*ar  Vmiu  I>*traotarM    ..  .....  .. 

WMMcn  TWMnf  ta  (taM  Br  dU  a  8  bm  riaoUiAb  a, 
>    0*.     »««OM.IMblL<aDd  ImM, — 


n 


ahUIT»l«phnao(ftiUrpHu 
CofUtiiUtMKl  TMoptaMlOMkMd  llta%. 
Maw*  Thtoo  TiH»>«D«  OwMBlif  .>M.-.«~f«..l>: 

Doi.  tpwOM.FMlMM«..._......»..>..ic 

ifaUoQAl   .....  ..  .....MS         — ~ 

Do.     6  pv  Coot.  OuniilaUr*  lai  flofcuiKH  .. 

Do.     •parOmt.OamalMlnMPHMMoo*  .. 

Da,    1  mm  Omk.  Km^ltmvIMn  Ul  fwfc 
•    Da.     Dtb«M«lM«kl|  par  OM.  (|*<J 

Dj.    4  pw  Oak  MtanmaMak  (nd.)..,  _ 

Do.    M OuagMlgfiiii;— I «U>y  p«i«  , 
do.    ^dl  Ui.  ••Ill) 


Da 


Aroa  KlaelHr'tr  Mut 

Brli'.h  K. 1.-1,-1,.-  .»  r 
11 J       6  ■,u<,r 
D„       Flri<l  M 

BfllUU  Ill»3Ji»l  'i 

ly-t.  6  i>or  =>r.t 
Brttl.«n  Wi- 


r-r  , 

ml.  Diiia.  Pr»f. 


1  11 


l)u. 
Do. 


rli-*;  Kn|lriilirjrig 

'■'  I'i   -  ■- 

pi.r  .'iv.l.  friif,  .S  i 


21.  1  : 


iii'.  i  m  ."ii  i 


M  iM.'....i  ;r»i.| 

(j.iy  lUi.JI    ....  .... 

Dab.  lr»1, ,   


Do.  »i  iiiir  I  ,,-1.  1-1 
O*"'.'"-  Kill  1  '■'  Allcill  i:ii 

1)  ,        u     fir.-.  M'irt 
Ob»,lliirr.'i!  .-stilp  Tola»fr»;iti  Urillnary 

Dli.     e  ;i«r  Uooiu  OumalMlvo  PnAnaM  ..... . 

OroitiiiMi  di!  Oo.  (No*.  1  t»II,OM)  

•Do.  (par  UhM.  Vint  Morim*  Dak.  (nd.) .. 
OtTtoaaiiTlmniiii*tparGMt.Oaiii.  Pnf..„  ., 

Da.     I<*|mM)   ~  

Do.     i  |Mir  Ounu  Mium***  Uali.Sw><ik  (rad.)  .. 

t>.i.  ix  in  1  Iftih.  A'MiLin^  I'fir.  I  ma  (allpJ) 
Kiliii!iaiji4:Ti'a  Klecvicltv  Ojr{>jraUiia  Orii.  

Do.      «i  i^n  Veat  fiTt\  )t<itu  Dab.  (caX) 
Ilacu-li!  0<ir.i>iruoUaiiC».  iUia  iwI)  

Hi..      7  jm?  (Wit.  Oam  ilanlra  FraJbraooa...  

t>  1.      « :i.ir  i.-.-it.  lit  Mjrtira^  Dab  (fad.),...,, 
11    I  nil  .  ■I'  liv..- Co.  OiU 
tiu  ..  >-  N  i''.'i,.v:-.i.'"i  'V-.,r*. ,  I.- iii.ary  ..,...«.«.«,.. 

I>.i.       4.  II  T  ■,  ^'  .U  IVj'.ir  ,-.,111  .,.,...„«..  

[>.i,  4(  jMirtliiiil.  M  irlif>/a  Dn'i. «'..:><!k (Nd.).., 
laiUa  Kat>t.*ir.  li  juji  I'lir^  .n.  k  '..  W  .irt*  

L'o.      4  -.iiir       i,  1-i    1  ,r'..-..,'i!  1>*0.  (fad.)  ... 
Tulmtrapj  C  iii-ir  I      ,       ,    'K  uioaaM 

11..,.      4  inr  .  1,1.  II   I  ,     .r.i  -s  .iida,  H0»  .„.„.. 

Do.       U».i'if.L-;at.ri.:  I.I;  .  i.jr y  ...  
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A  coL'BKE  of  four  Cantor  iectarss  on  "  ICIectric  Oaoillatioaa 
aai  ElMtiie  Wam"  WM  oomiiMaadl  lart  lliind^r,  bjr 
Prof.  J.  .\.  F'l.EvtN  ,,  at  the  Society  of  Xrte.  Thia,  the  initial 
leetare,  dealt  with  the  ptodaction  and  cbarMteristics  of 
deotiioal  osdHfttiona;  and  tfn  hatarar  adopM  from  the 

Ontsi't  the  juJiciouH  courhc  iif  ii-saiini'mg  in  Li.'4  audifiK-f  n 
knowledge  of  eleotruMl  (erminologj  and  a  fair  aoqoaintanoe 
with  ftuKhuatnld  pbaDonaoa.  Tbm  is  «f  Im  •  pioD«n«« 
to  reiterate  on  such  occasions  the  weak  and  beggarly  elements 
of  the  MMXMA,  vHli  Um  iwaU  IhM  valuable  tiow  ia  WMMd. 
Vatt  iltlMM^  the  iMtaia  may  ba  otiensibly  addnaaad  to  tih* 
gunlil  pufalio,  M  ■  mattar  of  fact  vary  few,  if  any,  of  tha 
liBtenara  are  quite  ignorant  of  the  subject — the  fact  of 
their  presenoe  arguing,  indeed,  a  prepared  and  intelligent 
interest  Plungiag  thna  tii  meitias  ?  <,  Prof.  FLKJii^a 
ahh,  in  his  first  lectnre,  to  carry  hi.^;  audience  tcell  fon\ftrd 
into  the  fuller  and  moet  recent  development  of  the  subject, 
paving  tha  waj  for  a  oonildMEatioD  of  Iti  prtetieal  btarisgi  is 


OoimNaiie  with  an  axplaoatian  of  tlw  eoaditknu  aiaeotial 

to  the  produotion  of  rapiil  o.scillatory  rlischarge.s,  the  lecturer 
paaaad  on  to  deaoiifae  kha  various  anangamenta  of  apparatus 
hf  wUob  those  oondiliaiio  won  to  bo  raaliflad.  With  rcganl 
to  the  exkcemely  brief  duration  of  the  actaal  oecill&tory 
OonditioQ,  eontrasttnl  with  the  intormitting  periods  of 
ftueooeoce,  be  uted  an  apt  and  etiihing  analogy :  "  Jost  aa 


wotild  be  iho  atots  of  aflSiin  if  a  ohiok  ware  to  tiek  tat  lOata. 

or  I'isec  ,  and  then  coase  to  tick  for  21  hours,  no,"  be  said, 
"  ia  the  pcoporliooate  duration  of  the  attamata  oondilioos  of 
osciOation  and  qoleaoonoa,"  IKaoiuaiBS  die  ioOmnca  opoD 

oscillatory  ditehargus  of  the  presenoe  of  metaUlo  boSlOt  lo  tho 
neighbourhood,  Prof.  Fuuii.ng  entered  on  an  expIaoatioD 
of  skin  effect  in  eondnctors,  an<]  stMed  that  there  were  three 
well-defiiMd  Idnds  of  rosistaaoe.  There  was  ordinary  ohmie 
rcsistsnoe  ;  there  waH  the  resistance  to  aU«ri:attng  jiirroutsi 
axpreKsed  by  Lord  Uavlkiuh's  formula ;  and  there  was  a  third 
kiad»  wfabh  waa  ^wator  than  eitbor  of  Iho  otbna,  and  the 
magnitndoof  which  w&h  not  -T^n  -  ed  }q  BaTLnnm^  foarmola. 


Una  he  temad  "osoilhitoiT  leoatanee."  The  oaose  of  ito 

being  of  even  greater  magnitude  than  ordinary  alternating 
reoiAanoe  waa  attributed  to  the  diaaipatioo  of  enecgy  hi  eleotn- 
magnetie  ladiation.  If  oar  imtei  inD  wlBr  to  Uia  Paper  bj 

Dr.  BvKTON  in  the  l'iix,f.iiit;if  of  the  Phyaical  Sodet; 
(Vol.  XVL,  p,  408,  June,  1809),  on  the  equivalent  resistance 
and  mdueianoe  of  a  wire  to  an  electric  discharge,  they  wiU 
see  that  Dr.  IUbton  proves  that  when  the  charge  is  oseil* 
latosy  and  daniptU  the  >  fftctive  resl<staric(>  of  ths  di^cburge 
oiienit  ia  greater  than  that  which  would  be  given  by 
Lord  TU^xRioira  formula  for  allormtiBg  reaiatanee,  on  the 
aasumpti'm  that  the  alternations  of  cnrront  are  steadily 
jjeriodic  and  of  the  same  frequency.  And  if  the  oaoillations 
are  TOijr  lonoh  damped,  thb  aflbelim  ooeUhitoijr  reeiataiMO 
may  he  many  time?  greater  than  the  resistance  a»  c&Icalated 
by  Lord  RArLBiiiti'ii  formula  for  alternating  cnrrents.  The 
suggaation  that  Pnf.  Fiaimia  made  in  oiplaiiatioo  of  thlt 

— which  suggestion  not  furuisht-d  by  Pr  B.^hkiK  -was  that 
the  esistanoe  of  these  damped  oseillatioos  implies  a  loss  of 
onergy  by  radiaUon  aa  waH  aa  a  diaaipatton  by  the  tnza 
rosi-^itanco.  niid  that  aa  both  theHf  arw  irreverijible,  wi>  may 
look  upon  the  total  diasipatioD  of  energy  as  due  to  a  greater 
tfieti»e  reaiatanoa  than  wonU  bo  tba  eaaa  if  than  wwa  bo 
radiation,  the  loM  bf  OMUadon  baii^  raokoBod  aa  Am  to  an 
additional  leaiatanoa. 

Tiu.  law's  iltluya  iire  often  a  suhjecl  of  hitter  complaint 
in  this  oountrj  with  tlwoe  who  find  tbamselvea  diivoD 
into  litigation ;  bat  in  Amen'oa,  where  moet  thioga  an  done 
with  expedition,  the  mill  of  justice  socma  to  grind  quite  aa 
slowly  as  our  own.  There  has  just  been  finally  decided  in 
that  country  a  very  importaiit  patent  eaae,  which  haa  been 
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going  on  BOW  for  wvainl  ymtt,  taS  »  gtoaw  ftt  CIm  itafi  of 

progress  is  interesting.  It  w»s  brou^bt  by  the  Eleelrif 
Bmolting  aad  Alaminiam  Oo.,  o(  Clavelaod,  agaiBit  the 
C&rborunanm  Co.,  of  N'iagar*  Ftllt,  mi  WH  t»t  biwd  h 
the  United  St&tos  Circuit  Ooart  for  the  Western  District  of 
Penmylvftnift.  The  decision  of  this  Conrt  ma  giveo  in 
favoar  of  defendants  on  July  26,  1897.  The  pluntiflil 
appealed,  and  the  case  was  argu»d  anew  before  the  I'niteJ 
Sute^  Ciroui;  Court  of  Appaftla  •ume  tinM  in  tba  jaar  IStfli 
On  January  aO,  1«99,  thai  Conrt  »rderrd  a  rr^rgummt,  bnt 
ttlia  aadond  benring  did  not  take  place  till  September  19 
and  20,  1B99.  and  tbo  J-ci-ilon  this  time  in  favour  of 
iha  plaintiff"— was  not  given  till  May  28,  1900— that  is 
Mdlit  mondts  «ftar  the  mmmiA  liCMiag.  TIm  defendants 
then  iieUtioncl  tbe  t'nitfil  St»tea  Supreme  OotirJ  for  a  writ 
of  oertioiari,  and  this  has  just  been  denied  to  them,  it  la 
enrioos  to  not*  that,  eotttrwy  to  tb*  atnto  of  a&in  b«M»  tin 
SnpriTue  Coart  bftii  br-en  tho  mo't  e^cpeclttiou?  of  nil.  Stranpr 
as  it  seems  to  us  to  find  the  Appeal  Court  demanding  a 
K^nipimBnt  o(  the  eaae,  it  ie  perhiipe  aiMt  note  itiMige  thrt 
when  they  order  a  re-argument  they  allow,  il  eifiht  months 
to  pats  bofora  hearing  i(.  After  all.  they  do  not  seem  to 
mnuMirs  thete  nutten  w  vdl  in  the  Stetei  a*  «e  do  hem. 

Thi.  case  in  itself  was  one  of  great  commercial  importance. 
deeUng,  w  U  did,  with  pnetieally  the  naster  patents  for 
elt-otrical  processes  of  smsUinp  ores  :  ntiil  the  iIpcimou  of  the 
Saprame  Court  may  even  atSect  several  industries  in  this 
eooBtty.  For  It  ia  atnted  that  the  p)»t  of  the  deCnduit 
company  is  the  only  one  of  its  kiud  iu  tho  wnrlJ,  and  that  this 
decision  will  HupprMS  thu  entire  industry  \  and  carborundum 
ie  need  largely  in  etaal  melwv,  and  ia  gntoile  pdliahiBg.  for 
which  latter  it  sapplies  over  90  par  cent,  of  thi  abrwive 
material  used  in  Ameooft  and  in  Scotland ;  it  is  used  also  by 
the  dental  pRrfsesioD,  in  the  nannfietiire  of  domeetic  hoUow- 
in  machine  fitting,  and  in  the  manufacture  of  pearl 
buttons.  Sev«i»l  induitriea,  tharelote,  are  indireotly  or 
directly  concerned  in  the  raanlt  of  thia  htwmit  This  very 
fiwt,  however,  renders  it  extremely  improbable  thai  the  com- 
pany will  cease  to  manobotore.  The  more  lik^  oootm  will 
be  for  them  to  try  to  obtain  a  Uoenee  from  the  ptaintiff 
company  to  work  their  plant.  This  would  at  once  be  a  sonrci 
of  profit  to  the  Electric  Smelting  Company  and  would  allow 
the  Carbornndnm  Company  to  continue  their  indmtry. 

Mk.  W.  D.  WAKsaaooGU  oontributei.  an  article  on 
**Cwit!iif"t*'  Steam  Engine  Poatiae''  to  the  enrrent 

anoiber  of  Ctmiet'i  Matjiniw  in  tbe  sketchj  nnd  popular 
style  ehaiaotuiatte  of  oor  oontAmportucy.  The  text  for 
Mr.  W&KSBMnroB'a  artiele  be  diaeorared  in  the  Parts 
Exhibition ;  and,  after  a  close  survey  of  the  8t«am  engines 
exhibited  at  that  great  show,  he  ooncladei.  that  "BritiA- 
made  steaui  engines,  in  their  essential  parts,  are  at  kut  the 
•foala  of  any  in  the  world."  But  the  happiness  that  might 
be  induced  by  this  bit  of  praise  is  rather  saddenly  damped  by 
Uie  lefleotion  that  immediately  follows  it :  "  Add,"  he  writes, 
"bnt  ibe ConHiuiBlal  flidah  and  attention  to  small  details  to 
the  British  characteristics  of  simplicity  and  sohditj,  wd 
Gieat  Britain  wUl  alway*  hold  bee  own." 


Ws  really  oaanot  aUow  Mr.  W&MeaoTrnv  to  daoia  with 

^uoh  faint  praise  rmr  boioc  nii  b'  *tc-iini  ongiuefi,  nor  can  wo 
concede  to  them  such  merely  qualified  reputation  &nd 
proapeota.  Lenving  ont  of  eoaald«ntioB  tlie  agrlealtnrnl  and 
similar  sections  of  the  Exhibition,  which  do  not  nppe.^ir  to 
have  affected  Mr.  WaMaaaouoa's  ooaelanons,  British  steam- 
engine  bnilding  eennot  be  aaid  to  hkTe  been  ymf  astaBsfvely 
repn  spiitoi!.    Two  or  three  firms  in  the  front  rank,  however, 
did  make  a  good  show,      will  be  gutheied  fttm  tike 
•eeoont  given  by  our  Speoiei  Cut  respondent  in  oor  iMW  of 
August  8rd  (Vol.  XLV.,  p.  660).    On  the  other  hand,  aofttnl 
British  firms  who  have  developed  the  stationary  engine  on 
the  lines  of  the  best  modem  practice,  and  with  as  close  an 
"  attention  to  small  dataili"  ee  will  be  found  m  th.  choioaet 
of  (  oiilinfntftl  engines,  were  conspicuous  1  v  their  aha«Dce. 
Not  ihat  (hii  jusiifiea  the  criticisms , with  which  Mr.  Waks- 
nocoB  dOrtaa  and  waU-slgli  Mntnliaaa  Ue  eommondmtiaoe ; 
for  it  wiuld  be  impossible  to  find  better  workmanship  and 
finish   anywhere  than  in   the    workshope    from  wbiofa 
eone  of  the  Britlah  eiUbiU  emaoated.  Bat,  wbnl  does 
Mr.  \V  vs^^m;.,!  ,  11  mean  by  "finish"'?    Can  it  be  that  he 
means  only  paint  and  nickel  plating  ?   "The  first  thing  which 
atrikea  the  obaerrar  abont  the  Contf  neatel  enginea."  he  nnyg. 
"  is  the  A  Ay  in  wbicb  ilicy  art  iilii.  i^t  unirDnuIy  finisbc*!  o.T  in 
what  may  be  called  an  arrangement  in  black  and  silver. "  And 
again:  "One  biilltaot  eioeptioB  .  .  .  .  ia  palated  a 
blazing  scarlet."    After  setting  up  RUch  a.  gaudy  criterion  of 
ezeaUanoe,  it  ii  auperfluous  for  Mr.  WaKSaWKion  to  eay 
"there  la  no  use  in  gilding  the  pill  wfaioh  the  Britlfb 
engineer    ....    will  have  to  swallow."    Pill,  gilded  or 
ungildad,  and  Continental  silver-plating  are  aUlu  unneeded 
by  the  Britiah  engineer. 

Paor.  J.  A.FtMOiiaha8  addressed  himself  to  a  non  teclinicAl 
evening  pftpar  aoggaitiqg  that  the  present  ie  an  opportuno 
time  far  re-opening  Am  qneaUon  of  PM  Ofiee  taiegrapb 

monopoly.  A  very  natural  enthuateam  tor  "olectrical 
invention  "  impels  him  to  seek  fnr  some  weak  ipot  in  that 
monopoly,  so  that  the  most  recent  of  these  inventiona — 
witelaaa  t«l<gnpby-HD»y  be  "practised  for  profit,"  that  is  to 
isiv,  mar  enter  infn  competition  with  tbe  Office  as 

carrier  of  electric  telegrams.  It  would  be  cruel  to  sugijest 
that  wiralaai  telegrephy  ooold  atart  boaiiMH  to-aoirow  if  it 

were  -are  of  tbe  "  profit."  Anyway,  thorc  13  an  open  field 
for  it  in  the  United  States,  where  there  are  no  monopolies 
of  the  Britiah  Poat  Ofllea  ^pe.  Prof.  FLsmow  Baaxne  to 
overlook  the  fact  thiit  where  tbe  StAtc  has  as-aumc;!  a 
monopoly  it  covers  tbe  transmiasion  for  profit  of  messases 
by  any  deetrioal  means  wfantaoever.  lb  Enrope  we  Imow  of 
no  country  where  any  uureslrii  ted  cnrapeti'.iou  with  tho 
State-owned  telegrapha  would  be  permitted.  Tbe  Britiah 
Post  Offloe  has  ita  ianlta ;  bat  as  ragnvds  its  SKdnaiw  iiights_ 
which  are  national,  and  maintained  for  the  benefit  of  tlie 
community,  not  for  the  advantage  of  shareholders  backing  up 
a  particular  invantor-'it  SShn  in  no  wij  from  the  Oonm- 
ment  departments  of  other  European  and  Odonial  administra 
tions  Nor  do  we  cee  that  the  existing  monopolies  hamper 
the  inventor  now  mors  than  did  the  old  telegnph  companies^ 
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The  pJoDflen  of  "  daabniti  imfB&m"  got  ttiair  prtot  frmn 

the  oompaniee  who  took  them  up,  but  nothing  more.  We 
b€fe  and  beUare  that  the  inventor  of  wiralau  telegraphy 
vffl,  tai  die  long  ran,  get  hie  price  too— tbKt  b  lo  WJ,  the 
fcioo  thftt  hie  invention  ia  worth  in  wbilovor  fltid  ol  pCMtbal 
tebgl^liy  it  way  b*  of  provod  ntility. 


SMe  of  IntoTuptJoB.  IMt  of 

L«toki»— Cn>ru*  Juue2l,  ...  — 

TtnfriiT—Tiirif*  J»n.    3,1900  ...  — 

r-ir,;— Mir»Mh»tii    M«r.    2,  19C0  ...  — 

Z&uiaUr— Muiubuk   S«pt.aO,  1900  ...  — 

Harra— W^toi-TiUa   Nor.  8.1900  ...  N«r.a,UOO 

A<leo— ZanuW   Nov.  9,1900  ...  VOT.  16. 1900 

F«lmoutU-Bnt«o    Nor.  19, 1900  ...  — 

Oayeoaft— Piobeiro    Nov.  26.  1900  ...  — 

Stndaita'  Section  (tf  thelnstitation  of  Electrical  En^eers. — 
W«  uo  iBfonaad  th«t  •  apodal  visit  (or  atudeut  members, 
vho  are  not  attending  amy  of  the  London  technical  colleges, 
will  take  pUoe  at  4:0  p.m.  on  Friday,  December  7th,  to  the 
Eleotriflal  8taHid«(4s  Laboratcoy  of  tbft  fioord  of  Trade, 
8i  IBifamoDd-lemeo.  Whit«halL  The  Dombor  at  the  party  ie 
Btriodjir  Soiitol  to  alz.  Btadanta  dadiooi  of  MrtioiiaUiig  in 
this  Tirft  shonU  umi  in  thw  bmims  befcn  too  0th  pnx.  to 
^fr-  T 1,  V,  r.ester,  hon,  eeo.  of  the  Sladenta'  committee. 

An  '  £;c:ctrocntion  "  at  the  Zoo. — The  following  entertaining 
letter  appeared  in  ITit  TbHf  fMliWtoj  foom  tbo  (Ml  of 
Mr.  C.  •).  Corniah: — 

At  tb*  %KiloKi«»l  QardMM  on  SAtunUy  I  witjieaMil  »a  unrcbearMtl 
ioci<ieot  in  aninuil  life  wkMi  In,  pariupa,  wortb  noting.  A  Ui~ge  electric 
Ml  wu  awimming  in  iU  tnalc  with  more  actinty  tltau  uaual,  th<!«!  Ujiofc 
RW>cnUly  aluggiah  cmturea,  when  one  of  Uie  hif  forvigti  cuckroachea  now 
eeul'liebnl  a»  a  kiixi  of  p*«t  in  the  Vmu*!--!  where  a  hiRli  l«ai;x!i»tur«  ia 
loaintiiinwl  dropped  into  t<i«  iraicr.  Ii  L^^kiin  to  inim  vignroualy 
luirun*  tlio  tank,  aprmding  nut  iU  wing  ouim  and  making  a  diaturb- 
aaee  an  tba  miHaoa  of  the  wntar.  The  «•!  Mned  rpunl,  •wim  paat 
b,  dfMhargeil  ita  battery  at  abottl  8bt.  oir,  and  the  eoekroaek  instantly 
(topped  »f  lie  (IsAil.  !t  dirt  nnt  f^'rn  mnrr  it»  Rn«'on.'»"  sft^r.  T!i«  Pt>) 
^fterwaniii  lA'allj^od  it,  IhoMgh  I  imtk^inr  vh^.t  .'in  l.ini  h.  even  wJil-u 
eliTirocuted,  cuiuut  be  pukMble.  itui  it  ia  not  a  Uttl*  curioua  that  a  Gah 
wrik'hiPK  at  Uaat  12ll>.  ahould  clkoaee  to  fire  itabiafj  vUBht  at  aa  fBieet 
1  {in.  long  inataad  of  awallowing  it  3an$faeoH. 

Sawing  Stei;l  by  tbe  Electric  Arc. — A.4  an  aiI<litioii  to 
our  rtctnt  nolo  on  tho  nse  of  the  arc  for  sawing  through 
Stetl  ar.d  ircsi  tr  :  i  iral  wotk  wc  quote  from  a  recent  aambt;r 
of  tbe   N  i.l-rnicai  11'..././   the  following  dispatch 

from  Pomerny,  Ohio  ; — 

A  peculiar  acciilent  oocUTrad  at  Middleport  tlie  otber  day,  tad  th«  full 
eflkataal  it  haw  jaat  dawMl  «|Mi  (ha  Injimd  fartiM.  He  Ur  ino 
tab  ia  the  lCMu|wii  ahoe  ttihtry  rtAittd  to  aftn,  and  the  Book- 
keeper, Louia  Jaquith,  and  engineer  Walter  B.  Kice  oonoeiTed  the  idea 
tliat  they  oould  bum  out  the  cmnbinalioo  by  use  of  carbon  and  electric  wire. 
It  tDok  a«ver»I  hour*  to  acwmpltth  th«ir  puriKw.  (  u*  th»y  f;n*11j" 
sucv-ewled,  I'UV  iiul  uulil  thoy  ha.l  stw*!  for  ftcvnift'.  tio.iri  iu  tlie  ^^•kre  ul 
tb«  eltKlrii;  •^iii;  ukiag  luttte  a.t  boldisg  tbe  wire  and  carUiu,  When 
tbo  work  waa  orer  buth  complained  of  a  dixzineaa  aad  ftbt  in  the  lieail , 
which  iocreaaed  aa  the  boun  poiaed,  and  iu  «  tlailt  llaM  both  weoi 
•uddeoly  bUod  atabottt  thsBiaatiBa.  «lliirM  ta  ladM*  their  eight 
bare  bMD  uDkttiHhfft  ftr  wfefla  tha  efriiaUa  a|ip«ar  aU  tk*  (itbt  !• 
daatioyed. 

Time  Limit  Cnt-onts. — In  connection  with  oar  recent 
editorial  note  on  "  time  limit "  or  "  time  element "  cat-outs, 
an  iuterestiiig  saggeation  is  made  in  the  Jmlntini  Kirrtriqut. 
It  is  to  shnnt  an  ordumy  wftfffrpi'"'  carrent  drouit-hreaicer 
with  a  wire  of  metal  IwfiBg  ft  hjgh  temperature  coefficient 
lev  raniotiiiiofi  If  an  axoess  eonaut  only  lasts  a  abort  time, 
thoViMdoet  not  heat,  and  its  reaistance  ia  low  enoogh  to 
tiho  •  faur  proportion  of  the  snmaL  If  tbo  ahoit  euonil 
liata  long  enough,  the  win  hoota  «bA  iasNMM  bi  niiilsnoo 
■ofblt  •  gMotorowBMt  Jhnn  thina|^  tin  aivoiii^teMfcer 
UhU;  and  mlBota  to  thzow  tbe  ontont.  Ik  if  floabifld,  how- 
•Ter,  whether,  in  the  com  of  a  momentary  short  circuit,  the 
iron  wire  would  not  increase  so  quickly  in  temperature  as  to 
Jo  away  >vith  cbe  time  lag.  It  is  also  qoestionahle  whether 
tho  roBistance  between  the  contacts  of  the  cirooit- breaker 
would  not  be  too  iwiahb  to  allow  of  looaiat^y  JinwiioBing 
the  iron  wire. 

Electricity  at  the  Roumanian  Oil  Wells. — In  our  contem- 
ponry  FttroUnm  we  notice  that  the  Boumanian  Electiio 


Company  has  commeaoed  to  tcanamit  power  to  the  Boaliiiaiti 
and  Oanobio  oil  oaotres  from  their  eenttal  eUotrio  atotion  at 
Sindft.  Doiiqg  tbe  past  month,  four  of  the  oQ  walla  of  tiia 
Steai>aBamaaaCo.lumbaaBwoilmlt!r«loelfiopow«(r.  Tbo 
line  pMiaan  la  11.000  Tolla.  At  OkB^ina  ffao  oiumot  !b 
faransfonned  down  to  SCO  volts,  aad  distribnted  to  the  motors. 
Tbo  experience  of  the  last  month  has  proved  so  satixfaotory 
that  the  Steana  Bomana  Co.  has  decided  to  alti  r  its  entire 
installation  and  to  replace  steam  «t}gine!^  with  upwards  of 
100  motors.  They  estimate  that  the  snhetilution  will  cost 
about  ii,tX)0,OOOff that  tbe  cost  of  working  will  then  be 
reduced  to  one-half,  and  that  the  saving  of  timi'  will  amount  to 
88  per  cent.  Another  and  very  important  advantagt)  that  wUl 
accrue  frotn  the  substitution  is  tbe  reductioM  of  tho  risk  of 
firing  lh«  welia,  a  risk  always  accompunying  th«  employment 
of  steam  boilers  near  wells  which  may  spout. 

Retnni  of  the  Active  Service  Contingent  of  Electrical 
Engineers  Volunteers. — We  u ndt^rg tan d  that  tite  groop  ofcta- 
tlemen  who  orntnisod  tho  send-off  dinner  at  tbe  Piinoea* 
Keetaurant  in  February  are  arran^g  for  (as  fiur  aa  mj  be 
possible)  the  Hune  hoata  to  give  »  woIoouo-Iknbo  diiUMr  at 
the  saoo  natonnui  Hn  aa  at  preaeat  find  wQl  be 
Mondajr,  OoMmhir  nth,  aadoBT  altOFaaoD  (if  any  be  neces- 
sary) inll  bo  aanoamd.  Ifr.  uttaj  Edmunds,  of  2,  ^jueen 
Aane's-gate,  is  hon.  treasurer,  and  will  be  glad  to  n  ceivo  tb.' 
names  of  gentlemen  who  wish  to  act  as  hof  t.«  in  place  uf  any 
of  the  orignal  hosta  who  may  be  unable  to  att^-ml.  Tbo  aiib- 
scription  of  each  host,  covering  tho  co.sL  of  liis  own  dinner, 
inclusive  of  wine,  will  be  two  gaineaH. 

It  h»ij  also  been  arranged  by  tbe  corp--  tn  eiitertain  the 
detachment  on  their  return  at  a  dinner  and  .'•luokiu;,'  con 
cert,  to  be  held  at  the  Trocudoro  llosturant  on  baturday, 
December  15th.  A  oommittet>  has  been  formed  to  make  the 
necessary  arrangementa  The  price  of  a  dinner  ticket  ia  fixed 
at  7b.  6d.,  exclusive  of  wine.  Mt^mbers  uf  the  corps  may 
introduce  guests  if  the  accommodation  will  permit. 

Trolley  Vfiro  Accidents — Wo  read  in  the  SUktnUckmieie 
Anxigtr  that  (m  the  13th  of  Uaia  aonUi  the  fidloiriBg  ownfai- 
regnlatkoototrovideagainatdiaiaiigenof  omiiaod  trmmway 
whres  «ei«  ^paed  i^on  »t «  meeting  in  Vienna,  presided  over 
by  the  Anaklkn  UiniBleir  of  Baihrays :  (l)  Telephone  and 
telegngh  wbaa,  which  at  jmmk  Otosa  the  overhead  tramway 
Uaeaat  atUIUKnu  places,  mnat  be  altered  as  ?oon  n»  posaible 
80  that  thoy  only  cioaa  the  tramway  luadorgr  inl  cable  . 
Croesmg  overhead  is  to  be  allowed,  however,  m  i  vcopiional 
cases,  and  with  the  employment  of  special  safely  deviccH. 
(2)  Until  thijJ  rf-laymR  of  telegraph  and  telephone  Iniea  CAn  be 
carried  oat,  in  lill  c.i  .  when,  sueh  wires  cross  the  overhead 
tramway  lines,  &  guard  wire  is  to  be  erected  at  onoo 
about  -lOcm.  (Itiin.  )  over  the  overhe.'id  wire  and  connected  Jto 
earth,  (a)  The  puljhc  i.i  to  be  inforawd  by  numerous  notices 
what  to  do  in  case  of  brcakageM  of  wire  on  the  electric  tram- 
way routes,  and  thi.n  is  alao  to  bo  taught  in  the  schools.  (4)  It  ia 
considered  desirable  that  tho  police  should  carry  insolated 
pUi  ra,  with  which  they  can  out  away  any  fallen  wire.  Tlia 
Fire  Brigade  and  tbo  Salvage  Corps  are  also  to  be  provided 
with  such  insulated  pliers.  (6)  TboMi  streets  in  wliieJi  oter- 
bead  wires  are  suspended  shall  be  illaminated  as  mnoh  ai 
possible  at  night-time  in  order  that  traction  wiiea  can  bo  aMNl 
with  greater  facility.  (6)  Those  section  swUohei  wUeh  flan 
only  be  operated  by  means  of  a  pole  are  to  ba  mlaoed  by 
switches  within  reach.  (7)  Tbe  Ministry  of  Tndo  will  carry 
oat  a  thorough  xeviaioa  of  the  tabgnfh  and  tekphooe  linea 
eBoanag  the  eleetrio  tnm  lino*  in  Hanaa,  and  will  remedy 
aqj  defects  m  them. 

An  American  Street  Lighting  Plant.— Under  the  name  of  A 
Modern  Street  Lighting  Plant,"  Mr.  G.  A.  Damon  d«cribes 
in  the  AnKnt  an  Kh  ttru-iaii  a  umnicipal  arc  lighting  svstctn  at 
Grand  Kapids,  Michigan.  This  city  has  a  population  of  about 
100,000,  and  its  stretitii  are  hghtod  with  rjOU  arc  lamps,  i'.,  .,  one 
lamp  to  every  200  inhabitants.  The  pknt  wiw  installed  at  a 
cost  of  i:ijU,uOO,  and  has  been  in  operaiion  since  Jan.  1,  1900. 
The  lanipi  are  conueoted  to  M  miles  of  overhead  '*  weather- 
proof "  wire  and  4  miles  of  andergroand  lead-coverod  cablcL 
there  being  eight  cicooita  As  the  dty  contains  1'83  milee  of 
atieets,  andooveis  an  ana  of  17|  agoan  nilea,  than  ia 
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MVncs  of  28  laropi  per  square  mile,  and  lesn  ihan 
3  iuBjpf  pw  mile  of  street,  that  it  is  to  be  preaumad 
other  system  of  li^liiiog  ia  employed  as  well. 
MM  of  the  enclosed  type,  nning  6  0  amperes 
eovrent  at  a  pressure  of  70  vults  per  lamp.  The 
anjoHty  are  suspended  over  the  centre  of  the  streets  from  apan 
Vln^  Others  are  fixed  upon  omameabftl  poles,  and  than  M  40 
tafwan  «Ufih  amau  by  uiUliutntiMi  id  the  article  to  be  some 
TOILorBOfkiDbagbtkMidfniiBwIiiabkmps  are  also  suspended. 
Th«  eizanili  «n  pnlMkd  bf  M  GMtoo-Ouub  ligbUiiiu! 
aiMtan  ooDiiMUa  two  in  Mriw  oa  Mommt  oi  the  bkb 
Tollun.  Sraih  «n  liglil«m  ar«  employed,  belt-^Mvan  in  pant 
ftinihorinmtallBiidem  engines.  TlM(weD|(inMCiiitttlS5N«i. 
per  min.,  and  the  i^nerators  at  .500  revs,  per  rain.  Tb*  lattor 
develop  10,500  volts  at  G  S  amperes.  The  eight  circuits  men- 
tioned above  are  (-Dnnt  ctcl  Uvo  in  series  to  one  machine,  and 
aro  controUod  by  nm- rcciilut  >r,  ro  that  there  are  in  reality  four 
f-crii'H  cirnuit-s  imcI;  (if  1".0  lamp^"  or  lo"-!.  The  i  n.MniH  nm 
oondeiuiiit,',  and  are  eupplitid  wslh  -iUuiii  hy  four  l.jOu  i'. 
liorizontal  water-tube  boilers. 

Qtoonding  of  LoW'Patentltl  Cinalu.— liMfoUowiDgntnot 
bom  our  Anmksa  flootanswuT,  tbo  Eteetrkat  Wariit  will 
Mm*  to  iBdieoto  tha  nnmt  till  proijpMtlvo  eonditloa  of 
Amerieui  d«etrio  mpplr  miu  in  ngoid  to  tfaia  impoitut 

question : — 

Id  Uio  reporc  of  the  sp«d*l  commictm  of  the  L'oHerWTit«r»'  N»t.ion«J 
Blactric  Asinciiition  on  tbi«  •ubjoct,  <l»t«<l  Aug.  1,  1900,  ukI  to  be 
nfarred  to  th«  0«cwmber  meatiu);  of  th«  Auocifttioii.  it  i<  pr»)iri<«il  to 
permit  ih*  Dvutrftl  |Kiinl  of  Ia»r  pot*n*isl  «jri>t«R)»  tn  •*  onnow-teJ 
periEi >iif  :.Tly  to  ifT'iuml,  »nd  lliin  r  Mj-iilT  i  /  snd  u  i  .i  uh 
iccummeti<Utiou.  la  Uie  &nt  fiime,  llie  oeutrftl  pniut  of  »  well  iniiuUt«>l 
MttsM  is,  Ifia  fitio,  a  peiiit  wUak  is  mtnaiily  at  lb*  potwckl  of 
tiie  eMrtli,  so  that  Iha  pamaiiMit  emuMdnm  of  tUs  poinl  to  the  earth 
in  Du  wkjr  Altera  U>e  Domuil  uleetrickl  cooditiuu  of  the  tystcra.  If  the 
nfstecD  i«  ikot  ikormally  well  ioauUted,  or,  if  althouKb  u>tnii«ll]r  well 
iatulautl,  it  >«oofDeH  *bu<<riauUy  uul  tempurarily  groiuiiileii,  then  the  riik 
ol  •hurt  circuits  i*  revliiceil  l>j  tlie  perTDinenl  ([routiii  eiHinectioD,  '"l-aum 
the  ptMaure  at  wKi^h  aueh  4hort  circuit  oka  take  place  ia  Mily  half  the 
jmuitire  eiui'loyetl  in  ttie  njateui,  sad  (lisnisra  ImU  4l  the  preMure  nliich 
mifht  he  ai.-l.lve  if  no  Kmuoil  ceaMCtian  mm  m^lBft'i.  Whetlier  the 
cciiKluc'txni  of  Rfliion  ilirL^e  wire  KytlKOu  are  on  poles,  an  id  the  Luujitry 
lowtta,  anrl,  thereit»rer  lial--le  to  cruNMa  with  luKb-preaiure  euDilurt'irn,  of 
whaUnr  tbey  aire  to  liuneJ  fif*,     ia  th*         auil  arc  aUMJaad  lliruugh 

«eo««rtm  fnm  Mgb-nssmre  $tmnilU»$  ststiew,  it  b  eqaaily  imp<^rtaDt 
tint  the  loW'tprewMtre  «7steia  M  prMMtsd  fixmi  atfakfating  fb*  v^Uge  of 

the  high  ]treM4ure  i.y«tetii  if  teui)Himnly  atui  arriiinitklly  hr.iUKht  itil.Muiq- 
nri~tion  llu'rewilh.  Similarly,  in  altemating-ruirrDt  »}«t4^in»,  it  in  im|iar- 
taat  that  each  •rcutulary  diitributiim  tr-^fm  nr  tioUM  wiring  •h'luti)  )>• 
incapiklile  of  rijuiij;  to  tlie  prinmry  high  ••u:  p  t  y  reiwon  of  any  arckalenUil 
fault  in  the  tninKformer  <iu«  U)  li|{htiiini$  or  imperfect  iiMuUtinii  >H>twc«n 
the  winctinRa.  If  tb«  mamitt^  wiriag  aixi  kmiriiiisiiia  alMald  aimHcnully 
Ittcome  oonnected  n-itli  the  higb-yr  weute  (iietnbutfag  nt&w,  •  cUnK*<°  to 
tiff,  ru  t  to  gpoak  of  dangir  to  property,  might  eoaue  at  any  mnm«-»t  when 
I'-nk  w-ji  moniputarily  uiailc  to  gri/uod  from  the  I»i5i|'  i  i;'.  either 
through  a  psnoa  ataoitkig  oo  a  celUr  floor  or  tbrough  a  defective  lamp 
and  ssasiiB  islo  aliMaa  flHtact  with  a  gsa  pipk  Hbm  ■■■linioii  to 
Bead  iha  osBtfal  psiat  «f  ■scendaiy  eyateoiB  wwu  faa  wsfaQmsd  by  all 
tboiswhabwvtlwiNliMBf  tiiaelBetiis  iadasti7BtlMari«sndii1iodMii* 
to  aaa  the  onalsat  use  of  destricitf ,  aoeomaalad  lif  Um 
iaitauia. 


I  FIna  lad  Btoetrie  ZJgU^lfr.  Jolu  Bato  ft  Bending 
tho  fallowing  circnlar  letter  to  mayors  and  town  clerks : — 

The  UDOnl  re|iort  of  tha  I/milun  Kira  Br{Ka<le  to  tha  LamiiIoq  County 
CMMlil  tor  tbo  yrar  1B99.  lately  puliliahm),  i«  a  fnvat  advanes  upoD  previoua 
Ibmw^  lad  enlem  more  nuDuli'ly  into  the  details  aa  to  the  cauao  of  tlree  ; 
in  many  ciw^.  it  <trif^,  tbftt  it  h'v'^  n^if  ls*r?i  ^3.n«Hi!rile  t~'>  tr*?*»  tH«»'ir  ons?in. 
The  lu^'-ilat--  '1  (■  -rni  ir.  wLii  ':i  :  ;h'  i  ■?]  .  -rt  i.^  i  ■  r:iptl.-,  i  ci:  iKNjb  a;iv  ■l]>^  T.  ■  v„.e 
at  a  glauc«  lUv  wlu4e  area  of  tli*  work  of  the  brisailt.-,  and  it  ia  a  very 
cnditable  performamte,  and  w«U  deiMrvigf  tiM  rtMgrot  srary  ana  if  tM 
OUlDicipAlitir*  of  l.,.>nHon.  Ttie  re|»>rt  rasltas  ifatt  UNM  WSreSU  IsriiMM 
Brea  »i>d  i,biO  r'.i.-hl  tin-^  'l"ho  uuiut«r  of  Uvea  im|)eril1n<l  ia  291,  of 
which  172  wer«  ni-i  :in  i  il  '  [^.Tiabed,  tbia  but  lieiim  the  biKbent  rt:cord 
for  the  pmt  10  yvan.  KeterriOK  to  a  letter  |>uhliah»l  last  jrear  on  tJie 
•nMastel  ttMH  nriaini;  from  the  uae  of  elertrie  nirrent  in  189R,  I  aiu  now 
•nafaierf  to  tnolirm  that  the  uae  of  electricity  for  light  and  |Kiwer  in 
beKinalUR  to  be  reoof^iised  aa  one  of  the  rjrmUit  factor*  in  life  pmcrintion 
nmi  pnlcmjalio'i ;  it  ia  admitted  by  the  chiefii  of  public  department*,  a« 
well  aa  by  the  hMula  of  utaoy  of  tlie  Ltrgext  I^ondnn  factoriin  wtif  re  elec- 
tricity ia  cued,  that  not  only  ia  there  iunnunity,  alri)t>*t  r:uiM  ,  ti-om  the 
<iang>r  uf  fire,  but  tliat  the  health  ui  all  lii*  vroriuw  ia  auataimrl,  aiwl  that 
thtif  kr*  *U»  U>  perfcrm  th^  dutiea  in  a  way  dMst  obtaimlila  wlMn  gaa 
WM  tiM  only  DIUDlnaat. 

The  report  atolaa  tliat  the  nutnlier  of  firtM  caueed  by  w«a  312,  and 
fix>m  the  ui«  'if  mini-ral  oil  lam|ia  292,  and  the  number  ariaink;  from  the 
uw-of  clertrii;  current  wa-i  witr  18.  Jt  inu>tt  be  burue  iu  mind  tlmt  lact 
year  »ho»i>l  an  raiornioun  increue  in  the  uw  of  ele«-triclly  in  all  parM  of 
Loudon.   Slvonidit«h  atid  UaouiMnmith  aliuij  pre-eaiineul  iu  adnuicad 


•  MterpriM.    Th-  f.-rinT,  i-  i.  -■.ti-<.  i.  .ii|.|.lvii'.K  rurrrot  far  Ughfe  I 
power  to  aiNtte  large  fi«cton««  at  f ri«n  1  Jd.  to  2d.  per  unit. 

PinrMMmpaaiMMaMta  a  mMst  wUsh  bmm»  coamiwd  T 
tioo  of  eitr  aauoMpalitiM.   it  caano*  Vtai  W  tohntsd  that 

•  ompaniea  mav  maintain  heave  ri<k  rate*  ainn  wmAbiisbi,  factorim.  sod 
ihnpa  where  eleetrieity  ia  the  illumioant.   Coaliteil  inaamot  ty  oorporm- 
ti.rna  wit)  certainly  atep  in  to  attitfy  the  juat  re<)uireinent«  of  rateiwyerB. 
It  wm«  ho|>«d,  and  etpocted  that  ••:ime  ih  '^u'  ry  "'n*  ^ould  have  beea 
taken  and  made  known  by  the  County  CViuu.il      I  i.tie  <.Vrporati'>n  of  the 
City  of  lyindon  to  bring  preeaurv  t'>  boar  ujioti  the  f^reivt  inauraooe  com- 
naniea.  who  are  now  rtta^.ing  an  abundant  bar  real  in  the  lea»eu«d  and 
le»^'  t:iuii:  <l.Aiu'»"  if  fii"-  andi^reat  ««rtt2-Tii*i'  ti-.  f:  i-h  rii.-  'i^"  ■>!  <?I.'':ir-Ii::ty 
A  li!!]"  Ill  liJ  l'?ar«  ago  it  r-il-n-L.'. I  i>.  it  f.-i>r:ii':  .liu^.-r  ■  y 
many  iu  the  intanial  e>ruauiBy  of  gnat  citiea,  iiMunnce  mrporatiuaa  witeiy 
lallliU  Iha  wnst  sstiams  aM  diaitis  pfSMiitlsni  toalsRBSidibeiaaelvw 
from  (telNraar  JovsTiUunidsfholt.  Htaesft  is  that  wear*  now  <^iij.iyin$ 
tiie  pe*«e  and  nmiolation  of  kiwwiiiK  thai  the  electric  apiril  ia  even  helping 
Ua  ap-ta  our  jminiey  to  hearoii. 

Till*  MiAfvelloua  uaea  t.i  vrlii<-'h        p-'i-^'iT  .^f  (.I'-  ^r'e  ■'drrf't^*  h  mw  '-Wn™ 

Apjillf  l,  tltr  ugh   the  .leTelo|Wfi":it  "(  "l!:••I^^lt^■  uj',r^::i.-:t".i  ii,  ::ii>-  wrl!  'Ml 

up  iiui  tu.a.la  to  the  poaaibftlitiBa  of  tlia  future,  iut  exteaiaiTo  appiuiauoft 
io  tunnelling  and  eoM  eatillOR,  in  agrioulttmy  and  ouchiaery  ifor  iraa 
manufarturers.  aaw  mill*,  Atmitatre  making,  priotiog  tnaehhiea,  pre-jwrred 
prorisiona  **{  all  kinda,  oolti.n  miUa,  railwar  oarriaKe  worka,  whirJi  ;ir*.  in 
rit^wire  uae  in  l/imlnu  ar.d  in  most  lange  nuniifai-turing  t'  i* 
erideore  of  a  revolution  which  ia  taking  plaoe  ia  airery  braach  at  bumaa 
in<lu«try  on  lawl  and  aaa,  and  whirh  iniot  ersatnalqr  tsod  to  ak  lai^ 
aupcTMMiaa  of  maoiial  laUi«r  audat  tiM  auae  tisM  «{ indastrial  iTtiCiainn 
throughoat  the  wwM. 


or  SOtBMTlFtO  AND 
80GUTU8,*e. 

TO-DAT  iFED&T.)  MVUIMr  MOl 

Rnr&i,  SocwTT. 

4  Aturframry  Meeting  at  Iturtmgtao  I 

Tn»  Kabauia.n  Cum. 
S p.vi.    Lefture  at  8,  Cbarini;  ('ro«i'toad,  tV.C,  I17  PmH  C.  A-i 
WiU.non  "  Swiaa  I'  llyphaw  IWlwsva.  " 

l»"Trr'  II'   .li  \-iiii  VvilSWIUt. 

<!>  p.m.    Meeting  at  the  Weatmiiiater  I'aUcai  IIomL    tiir  Loirtiiiaa 
Bell.  VMS.  will  delinrhiafnMdauialBddfMa, 
■OlISAT,  OeaaaiMr  3fd. 

Herat  biMimiM. 
aanaial  HoothV  KaitiBfr 
bsmonm  op  Etacraicii,  BiwnnnnM.  Vtwcami  Somoii; 
Mnting  at  tha  Collage  of  .Hciaooe,  N«iKaitlaHio-TjB«b 

IjvERPo.li.  Sai  i  Psof  iri  I  rii  Tuiiiu  .Ksimum  iTIhs. 

5  p.m.    An  Addrr..,.  will  br  i1-  lf,r:..'  dt  the  Hnyat  Itiatitution,  LtTea*. 

pooi,  b}'  M.  «i.  F.irtatier  uci  '  il>>avy  Mi>t>^ir  TnUtte  ia  Franoiu" 
TOHhUr.  masahsr  Ilk. 

SfklZTT  (IF  AKTa. 

Bfjm,  Caotnr  tMture  U.  on  >«Elaalris  OsstllatlaH  ud  Ekctrio 
WtMs^"  br  Prof.  J.  A.  ViMalaff,  PJLB. 
WIsmaSAT,  Oeceraber  Sth. 

IssTlTfTHiV  01  ElEnitUM.  ExuiMERa. 
."..j'y  p.M.    Studiiiia' Meetini;  at  28,  Victoria  atreet,  S.W.    rajior*  to 
tie  rei»l  :  (l  l  "  Bijxilar  MachiuM  at  tin-  I'aria  Exhibition,"  by 
\L  L.  I'eanuo.    v2j  ''  Diraet -current  MulliuuJar  Generator!  at 
thaFteb  BsMbitien."  by  CJ.  acaphsaso^ 
iNsmrmn  op  Ctnt  fimntnaa. 
S p.m.    Ordinary  Meelint;.    The  foUowiiie  Paiiem  will  be  raad,  time 
)>ermittint; :  (1>  "  SiKualUug  on  the  tVuterlo^i  and  (  ily  lUilwity," 
and  (2  "  Note  mi  the  Sii^nalling  «t  Outlying  Siding  CioauMtiaai)'* 
by  A.  \v.  Siiumjier.    3r  sigMilfng  e*  (h«  LiMtpMl  Onriuai 
lUilwsy,  '  by  .S.  Ii.  r  .itrcU. 

Si  LiETT  OK  Ana. 

Sp.m.  OrdiiHry  Meeting,   r.tjier  to  ha  »es4t  "Reld  Tnction,"  to 
H.  a  Uala-Sh»w,  K.lus. 
TSmHHMlT,  BitsaMr  fth. 

K"V.\t  S.K  IKTT. 

4MpiWt.    Ordinary  Meeting  at  Rurlinglon  Houac. 

IXHTITI  riiiN   oi    Ki.E.  TBKM.  RxillNSXIW. 

f  jMb  Extra  Meeting-  nt  the  Inatitution  of  Mechanical  Kogineen  in 
the  event  of  Iho  di^Miaaion  on  .Mr.  Laagdoa'a  I'a^ar  being 
adjouruMl. 

I!  Mo.Ks  Stx  irrv. 
s"  ;j  ni.    OniinuPy  Oencrai  Mo^tioc  nt       HiinoTer-a.)uare,  W.    Mr.  J. 
MiickenzLe  Dariilaun  will  ^rt  01  cxIiii.itii'Li  ami  deocripliou  of  hie 
btoreu'L'opic  K'luoroa.  >|'0  .tod  a  iien  itotary  Mercury  Ureak. 

raatx.  paaamber  tui. 

iN^tlTCrio.N  i<>   Ki-RlTMCAL  EsotilEEBil. 

4  pM.  Spaeisl  Sutdeat*'  vialt  to  tha  Elaetciail  SMiidatda  Uhentiaj 
of  til*  Bond  of  TVade,  8,  RieftBond'tarraeek  WidtsihalL 

SATtTEDAT,  Deowsbar  Sth. 

Is^iiTi  7MX  "I  .Ifsi'iR  KxornniRB. 
4  JkM.    ViFiil  til  the  rWtnc  _nii  ratiii>!  atation  ttf  thi'  l.  iudoa  Liaitiod 
Tiainw;,ya  C<i.,  8C.  (HkU  10:11  Cbiiwiok. 

IXHriii  Tiiix  111  Etti  run  »i.  K«iiIMsils.  ' 
Htudient*'  V'ii<it  in  thi-  HanchcBtsr-aqoaN alaillan  a(  t 
ElaGtric  liupply  Co. 
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CONTEMPORARY  ELECTRICAL  SCIENCE. 

[Compikd  bj  £.  £.  Foubxise  D'Auik.] 

Oeruiu  of  the  Avnira. — S.  Arrbenitu  bas  puabed  bis  solar 
mdhtiioii  InvotlMtis  (lee  lut  nunbar)  a  good  deal  fnitber 
into  Mm  inwbllH  of  the  higher  itnofphere.  Tbe  negative 
clwtaoiwdiqpMiMAbjtbafimiinMrt  negative  diaifn  to  tbe 
pliuta  Rni  mWIiUb  of  Um  tour  rrstem.  Than  diugeB 
•M  nibjMl  to  flnetuations  in  aeoordanoe  witb  the  iataMillf  of 
fho  Mhr  ndialion,  the  proximity  of  the  plamt  to  Um  na, 
and  its  position  witb  rtopoet  to  tbe  son's  eqaatoital  pbae. 
Aoj  superfluous  negative  discharge  is  got  rid  oi  by  theeathode 
rays,  wh:('h  produce  tbe  pbeuomunoa  of  the  aurora  ;  and  the 
author  accouuts  with  great  success  for  the  intensity  periods 
of  the  aiirorii  its  afTpcted  by  the  sun  and  the  intRiiHe  negative 
charge  of  the  moon.  The  aurora  is  distributed  all  over  tbe 
tp.rt.ji,  imt  w  chietly  visible  near  the  poles,  becauae  there, 
owini,'  to  iho  vertical  direction  of  the  earth's  ni»f;netie  lines  of 
force,  the  rays  enter  refjions  of  greater  atrnoapheric  pressure, 
and  are  therefore  more  himinous.  All  the  planets  have  tails, 
liije  the  comet",  cougisting  of  particle.i  mostly  negatively 
charged,  but  of  course  much  lees  brilliant.  That  of  the 
moon  can  bo  dimly  wen  daring  a  lunar  eclipse  when  the 
«orth's  shadow  extends  a  little  beyond  the  dis«.  There  is  a 
fffflrtnilt  farteiohange  of  matter  between  all  heavenly  bodies. 

[&  Amamaxta,  Pht*.  ZtUtekr^  KmmUr  17, 190a] 

HHfHetk  Fi*td  due  to  m  Mvtbjg  Eketrie  CKofytf.— To  make 
MnnwM  dooUy  snra,  V.  (Mnuaa  Yam  npMttad  tto  experi 
mnti  «C  Bowhuid  and  Himatedt,  who  clamed  to  \am  abown 
the  gaomtion  of  a  magnetic  field  by  a  moving  elsotrie  charge. 
An  ebonite  disc,  covered  over  with  gilt  sectors,  was  mounted 
inside  a  hollow  whe«L  Tbe  interior  of  the  wheel  was  lined  on 
both  Ridna  of  the  ebonite  ^vith  bras?,  covered  wilh  nheets  of 
mica,  on  which  Bfectora  of  tinfoil  were  stuck.  An  ostatio 
ma^rneiic  needle  was  xo^caX  for  detecting  any  magnetic  field 
created  by  the  revolution  of  the  ebonite  disc  when  the  disc  and 
the  brafiM  lining  were  given  opposite  charges.  No  deilection 
was  observed,  and  thus  Rowland  and  Himst^dt'a  poaitive 
result  ie  directly  contradicted.  Dot  there  Ih  an  important 
difference  of  detail  in  the  ftrranf?<>mont,  for  the  latter  stuck  the 
tinfoil  Bector.'i  on  f;I;W8,  and  had  no  brass  lining.  W  hen  the 
latter  is  removed,  a  deilection  is  aoloaliy  obtained,  but  it 
remains  far  inferior  to  what  should  be  expected  if  the  charges 
on  the  moving  sectors  were  equivalent  to  a  current.  The 
•vthor  attributes  it  to  small  impolaive  eurrwiia  which  are 
produced  in  the  tinfoil  sectors  as  the  gilt  sectors  pass  tbem. 
Tbeae  impulsive  currents  are  absorbed  when  the  brass  lining 
is  taitradaocd,  or  nthar  tboj  indue*  ofaoalto  oomBto  in  tha 
IaHk  wbiob  DMtntliatt  tho  vBtBl       tho  Mtolto  iwadlib 


DUtritmtion  f,i  Mti!,>  nlir  h'nfrifi/. — An  interesting  attempt 
to  obtain  an  iini^ht  into  tbe  iotimatc  structure  of  radiant 
molecules  hast  been  made  by  J.  H.  Jeans.  He  first  considers 
the  moleenlpi  to  b^'  loaded  spheres,  in  which  tbe  centre  of 
mass  n  at  a  small  distance  from  the  geometrical  centre. 
After  an  infinite  time,  the  enertry  will  distribute  itself  e'lually 
botwcou  the  five  degrits  of  freeJom,  but  when  a  wave  of 
sound  i.'i  passed  throngh  the  gas,  tbe  energy  will  never  have 
6u£5cicnt  tiiJio  to  attain  its  equdibrium  distribution.  This 
leads  to  variations  in  the  experimental  ratio  of  the  two 
spocilic  heats  with  the  length  of  the  experiment.  An  escape 
from  this  dilemma  is  possible  by  regarding  the  molecules  as 
forming  an  incomplete  dynamical  system,  of  which  the  ether 
is  the  remaining  part — a  view  witb  which  wa  uo  already 
familiar  in  the  electron  theory.  For  purpose  of  ilbiatntion,  it 
it  imagined  that  tbe  iutenotkMi  botween  the  two  ptcto  of  this 
•Omploto  system  eooaiaia  of  &  AiolioiUkl  force  which  lalards  Uie 
ntaiioa  of  the  atoleealei.  It  a  gu  ia  kaktad,  the  ndiatfoD 
aail  intamal  aneieiiea  inenM*  niieb  note  n^Ulj  flHtn  tbe 
tanQantOM,  tintil  finally,  «t  infinite  temperature,  the  energy 
b  diatribated  equally  between  all  degrees  of  feeedom.  This 
would  imply  that  ordinary  thermodyoaniiSB  Insh  Acnmben 
the  tempentnie  of  incanaeiwence. 

V,  B.  Jaaii^  JVm,  Jby.  Baew  VevMulMr  U,  MQ.] 


ilaimtlk  IAhm  cf  InAtetim. — k  new  uetbodofstndyingand 
illustrating  lines  of  induction  in  a  magnetic  field  ha.s  been 
devised  by  H.  8.  Hele-Shaw  and  A.  Hay.  When  a  viscous 
liquid  flows  in  a  thin  layer  between  close  partiUel  wall.H,  the 
motion  takes  place  along  stream  lines  identical  willi  tiioso  of 
a  perfect  liquid.  Tiie  course  of  the  stream  lines  may  be 
rendered  evident  by  injectin^.^  into  the  clear  lnjuid  thin  band^ 
of  coloured  liquid.  If  at  any  point  the  thickness  of  the  laver 
is  increased,  there  will  he  a  de>oreat«e  of  resi.stanoe,  and  the 
Streamlines  wdl  converge  upon  that  point,  just  aa  is 
Been  in  a  magnetic  tiiild  of  force  wheu  a  magnetic 
Hubslance  is  introduced,  or  in  an  electric  field  of  force  on 
introducing  a  conductor.  The  correspondence  is  not  merely 
apparent,  but  accurate.  The  authors  obtained  a  number  of 
curvilinear  figures  illustrating  two-dimensional  magnetio 
problem!;  ot  interest  to  electiMSl  aagjnecrs.  The  mafnatte 
intensity  corresponds  to  the  pzesanre  gradient,  the  innfltatin 
induction  to  the  rate  of  ilow  per  unit  width,  and  the  peniia* 
ability  to  tbe  ratio  of  tbe  latter  to  tbe  former.  Tbe  perme- 
ability is  numerically  r^resented  by  Uub  ratio  of  tbe  oabts 
of  tha  two  thieimasaea.  ThenMthoddiaMeibodistbeoaljroiis 
wbieh  eeabtsi  oa  to  cMnmfawllieBinaotiiidiMtian  wSau. 
the  snbstnnoe  of  a  solid  magnetic  body. 

[H«i.«-Sii4W  and  Hat,  Pnc.  Roy.  Sot,  Xoraciber  M,  1900.1 


Simplf  Uirulat"}-. — A  simplified  form  of  oscillator  has  been 
devised  for  wave  telegraphy  by  W.  B.  von  tV.udnochowski. 
It  IS  shown  in  the  annexed  diaprain.  L,,  L„  ure  two  Leyden 
jars  2Ccra.  high,  tbe  inner  coftting  of  one  of  them  being  con- 
nected to  tbe  maet-wize  M,  wbik  tbe  inner  coating  of  the 
other  is  put  to  earth.  Two  wires,  rfj  ,d^,  connect  the  ooter 
coatings  iritb  tbe  apMlt-gi^  B,  sad  the  letter  ia  aoMBeetad  to 


an  induction  coil  at  I  by  means  of  the  wires  r/,,  d^.  A  voltage 
of  i  sufiices  for  signals  over  a  distance  of  fiO  ysidSi  tuing 
tbe  sathoc's  aimplinad  lefaty,  sod  irithoat  tskiog  esrs  to  toa* 
the  Mdtktar  to  the  nsaivsr. 

CW.  B.  vos  GsDSRoesoma]^  Mya  gWMtn,  Sevaator  IT,  1900.] 


sil,nt  Kltrti-ie  I)i»eharge.~lS.  Berthelot  has  co-ordinated 
three  phenomena  of  apparently  diverse  nature,  nnd  hhown 
that  they  involve  essentially  the  same  proces-ie.^.  Tiiey  ai-e 
the  "  electric  effluvium,"  familiarly  kuo'.s  n  as  a  means  of 
generating  oi'one,  ailent  atinfjKpheric  electneily,  and  the 
chemical  action  exhibited  in  a  lube  with  walla  at  diil'ereni 
temperatures  and  potentials.  Tbe  reactions  common  to  all 
the  three  caaee  are  tbe  formation  of  oaone  and  the  fixation  of 
nitrogen,  but  a  nnmber  of  other  obemicat  reactions  are 
noticed,  both  endotbormic  and  exothermic.  Tbe  author 
shows  that  tbe  fixation  of  nitrogen  by  plants  25om.  hi^ 
requires  only  a  diffeienoe  of  potential  of  some  7  volte. 
It  may  be  experimeotallj  demonatrsted  by  expoeiog  paper 
(oeUnkae)  to  the  setion  «■  stinosphorio  eleattifli^  tor  »  oonple 
of  moBtfas.  As  i^gsida  tbs  thermal  phenamsBs  sbofs  islaeiiMl 
to.  it  ia  lonad  thstwhitaevecsgas  is  oontsiaed  la  ss  sndsMne 
whoee  waUs  SM  St  diStarant  tempttstaias,  sn  elBotrie  Held  ia 
produced,  which  in  its  turn  brings  about  a  silent  electric 
discharge  resembling  that  in  an  ozone  tube  or  in  tbe 
atmosphere.  Ity  means  [)f  a  ■'  hot-and  cold  lube,"  carbonic 
acid  may  be  decomposed  into  carboaio  osido  and  oxygen.  It 
is  very  bkely  that  the  great  majority  of  chemical  and  vital 
reactions  produced  in  tbe  atmosphere  may  be  repeated  in  the 
lalx  a  by  means  of  eoelosnrae  kef  t  staaitoUe  temfantoMS 
and  potentials. 

KotaaibirlftUOII,] 
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THE  CITY  OF  LONDON  SUBWAYS. 


In  a  leading  article  a  few  weeks  ago,*  we  referred  to  the 
proposal  of  tho  Corporation  of  the  City  of  London  to  construct 
subways  under  the  streets  for  the  reception  of  f^&s,  water, 
hydraulic  power  and  electric  luuina.  Inciduntally  wo  men- 
tioned that  a  few  miles  of  ^uch  subway  already  existed  in  the 
City,  and  it  h»>  occurred  to  us  that  our  readeiH  would  find  a 
short  description  of  theso  interesting.  The  main  part  of  the 
subways  ia  situated  between  Holborn  Circus  and  Ladgate 
Circus,  running  under  part  of  Holborn  Viaduct,  Snow-hill. 
Charterhouse- street,  .Shoe  lane.  Ac,  and  the  main  entrance 
to  these  is  under  the  Holborn  Viaduct  itself.  Then  there  is  a 
subway,  recently  completed,  beneath  the  passenger  subway 
tinder  the  lar^e  Hank-Mausiion  House  comer  in  the  centre  of  the 
City,  and  in  addition  a  oonple  of  hundred  yards  in  the  neigh- 


purpo^?,  the  last-mentioned  also  belonging  to  the  Post  OBm 
telegraphic  dep&rtment     To  complete  these  statistics 
may  add  that  no  less  than  h,(H)0  worknaon  entered  the 
subways  during  last  year. 

The  subways  are,  for  the  most  part,  bailt  with  their  crown 
only  a  short  distance  below  the  surface  of  the  roadway  or 
fjotway,  and  with  their  floor  above  the  sewor.    They  vary  in 


PEBSrECTIVI  SkITTB  ok  SCBKAT  CSDEB  HOLBOBa  VlABl'CT. 

boorbood  of  Fenchurch-street  and  some  1,500  yards  of  private 
subway — aggregating  about  2^  miles  in  alL  In  this  there 
are  already  over  2  miles  of  gas  main,  nearly  the  same  length 
of  water  mains,  C  miles  or  (>  miles  of  electric  light  cable 
(which  iH  being  added  to  daily),  nearly  a  mile  each  of 
hydraulic  power  mains  and  Post  Office  pneaumtic  tubes,  and 
about    450  miles  of  wire  for  tele^phic  and  telephonic 

•  TAc  Patrician,  Vol.  XI.V.,  ]>.  962. 


i   -  -  — n  tA.m — n  f.  —  I  i,  r  *  J 

Sktiux  or  MA»MO^(  Hoi'ita  Kl'bwat. 

height,  the  one  nnder  llolbom-viaduct  being  about  Tm.  wii!« 
by  rift  Oin.  high,  and  they  have  vaulted  roofs.  I'Ddet  ibe 
>fanaiou  House  corner  the  design  is  somewhat  different  (oUm 
older  portions.    This  is  seen  in  one  of  our  illastratioas,  wi 


BlJtTMC  UOBT  .InNCTIOil  ItOX  AT  A  STIltVT . COB^**- 

another  is  a  perspective  sketch  of  the  subway  under  Ho""^ 
Viaduct.    The  walls  are  of  brick — in  the  case  of  the 
under  Holborn  Viaduct  of  white  Burnham  brick,  but  '°  °  i 
parts  ordinary  brick.    Stone  floors  have  been  employWi 
these  are  drained  by  shallow  channels  cut  in  the  ^ 
loading  to  gratings  placed  every  8  yards  or  so.  A 
gratings  cover  bell  traps,  through  which  there  is  u.„t 
tion  with  the  sower  beneath.    In  this  way  the  subw'ay  i9  i 
quite  clean  and  dry.  Immediately  al>ove  each  of  these  go  ^ 
is  a  narrow  ventilating  shaft,  terminating  in  a  gr*''"^  ''"nxi 
sur&ce  of  the  roadway  or  footway.    To  avoid  aplashinii 
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to  ooUeot  the  mud  and  water  which  come  down,  large 
pans  on  tripods  are  placed  beneath  these  roadway  gratings, 
and  these  pans  are  emptied  once  a  week.  One  of  these 
is  seen  in  the  illustration,  taken  under  Ilolbom  -  circus, 
and  showing  the  turning  under  Charterhouse  -  street  to 
the  right  over  the 
bridge.  This  is  the 
end  of  the  subway  under 
Holbom  Viaduct,  the 
main  subway  turning 
down  to  the  left.  In 
this  illustration  the 
large  pipes  are  gas, 
water,  and  hydraulic 
]>ower  mains,  and  the 
troughing  seen  on  the 
left  wall  contains  tele- 
graph and  telepboDo 
wires.  Tlie  troughing 
containing  thn  City 
of  London  Klectrio 
Lighting  Co.'s  cables 
is  also  seen,  leading  up 
at  the  end  to  just  below 
the  pavement,  where 
the  mains  continue 
westwarda.  The  gas 
main  rises  parallel  to 
the  electric  cable  casing. 
On  the  extreme  left  at 
the  back  is  a  Post  Office 
inspection  box,  and  the 
figure  seen  near  it  is 
(hat  of  Mr.  \\.  J. 
Liberty,  the  City  inspec- 
tor of  subways. 

Anotlier  illustration  shows  a  large  manhole  on  the  City  of 
London  Electric  Lighting  Co.'s  mains,  in  which  are  a  con- 
siderable number  of  network  boxes,  and  our  last  photographic 
view  was  taken  while  one  of  the  mains  of  the  Charing  Cross 
and  Strand  Electricity 
Supply  Corporation  was 
being  pulled  in.  There 
are  in  all  14  cables 
being  laid  at  present 
by  this  company  down 
Shoe  •  lane  and  to 
Ludgate  •  circus,  and 
ibey  will  be  placed  in 
four  tiers  of  cast-iron 
troughing  somewhat 
similar  to  that  employed 
by  the  Post  Office  for 
their  wires  (seen  on  the 
left  in  the  illustration). 
Three  separate  plain 
lead-covered  cables  are 
laid  [for  each  of  three 
wires,  and  they  vary  in 
size  from  01  sq.  in. 
and  0-05  sq.  in.  for  the 
smaller  feeders  to  0-5 
sq.  in.  and  U  26  i><|.  in. 
for  the  distributors,  the 
smaller  section  in  each 
case  referring  to  the 
middle  wire.  Cables  up 
to  1  sq.  in.  section  are, 
we  believe,  to  be  laid. 
The  fourteen  cables  are 

four  sets  of  three  and  two  cables  of  pilot  wires.  At  one  or  two 
of  the  cro.ssings  under  the  footway  Doulton  sii-way  ducts  are 
used,  and  for  a  small  distance  also  the  mains  are  laid  "  solid  " 
in  bitumen.  The  City  of  London  Company's  mains  originaUy 
pat  down  were  in  Callender- Webber  troughs  in  the  floor  of 
the  subway,  but  later  ones  have  been  in  cast-iron  troughs. 


UxBBa  HouKntii  Cibcc.i. 


Services  are  taken  off  through  oast-iron  "  service  ahoee  " 
which  are  built  into  the  walls  of  consumers'  cellars.  These 
are  large  enough  to  take  gas,  water,  hydraulic  power  and 
electric  services,  and  they  are  filled  in  with  cement  around 
the  pipea  or  cables.    The  services  from  the  City  of  London 

Eleotric  Lighting  Co.'a 
mains  have  been  taken 
off  by  bozos  placed  on 
the  trough.  In  those 
streets  where  subways 
run  under  both  pave- 
ments (as  in  Holbom 
Viaduct)  the  "  service 
shoes  "  are  in  the  main 
wall  of  the  subway, 
which  then  forms  the 
wall  of  the  house 
oeUar :  and  where  the 
subway  is  in  the  centre 
of  the  roadway  laterals 
run  from  the  main 
subway  to  each  house, 
the  service  shoes  being 
built  in  at  the  ends  of 
these. 

As  seen  in  our  illus- 
trations, the  lighting  of 
the  subways  is  liy  gas. 
The  Mansion  House 
subway  is  an  exception, 
however,  electric  light 
being  employed  thi-te, 
obtained  from  one  of  the 
electric  railway  com- 
panies. Precautions  to 
avoid  explosions  from 
flag  escapes  are  taken  on  opening  the  subways  every  morning. 
For  the  first  inspection  safety  lamps  only  are  used,  and  if  a 
gas  leakage  is  detected  immediate  steps  are  taken  to  have  it 
remedied.    It  is  important  to  notice  that  so  far  there  has 

been  no  trouble  from 
gas  escapes  or  from  the 
leakage  of  water  tuaius; 
for  it  is  this  question 
and  the  question  of  ease 
of  making  service  con- 
noctious  which  will 
weigh  most  with  tbo 
electrical  engineer  in 
deciding  whether  ho 
shall  favour  the  laying 
of  electric  light  and 
power  mains  in  subways 
in  common  with  mains 
of  other  services,  instead 
of  in  the  roadway  or 
footway.  That  the 
general  public  would 
prefer  this  system  there 
can  be  little  doubt.  One 
has  only  to  observe  the 
condition  of  the  London 
streets  at  present  and 
listen  to  the  comments 
on  it.  But,  unfortunately 
it  is  now  almost  too  late 
to  plan  a  complete  sys- 
tem. Hy  the  time  such 
a  system  had  been  com- 
pleted, the  number  of 
pipes  still  to  be  laid  might  not  be  enough  to  fill  it. 

Our  thanks  are  due  to  Mr.  D.  J.  Ross,  the  City  engineer,  for 
permission  to  view  the  subways  and  photograph  them,  and  we 
are  also  indebted  to  Mr.  \V.  J.  Liberty,  his  inspector  of  sub- 
ways, who  acted  as  our  guide  and  gave  as  much  of  the  infor- 
mation that  is  embodied  in  this  article. 
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THE  PABIS 


mON.— ZUL* 


(BT  OtJB  RPiaAI. 

During  ilie  cuurso  of  IhcsG  articles,  jillusion  haa  Xxicn  miKle 
Ler©  and  tlierc  to  the  constnictioii  of  t!ie  liigl:-preBBnro 
Bwitchinp  t'cur.  The  tuuruioua  dimcu-^ii  'U'i  of  the  hu  iichog  ami 
fust'S  tuii'iovetl  in  fome  of  :iiir  i'\trn  l.igh-pn'S.suri!  stations  lu 
this  country  leail  om-  to  t-iiin  as  aiiriiii?<  at  tlii  more  eoiiijuict 
ones  succes-ifully  <  iii|jIo\e(l  iiliroiid.  Tljo5it»  wijo  vi-itnl  the 
electrical  works  in  Hwit- crland  last  year  had  an  oprinrinntty 
of  observing  tliu  apparatus  adopttJ  tlicn  the  Ingh-prrasurc 
■witcliboards,  and  at  the  Paris  Exhibition  al&o  there  ap{>ear8 
to  hmve  been  no  diQiculty  in  extinguishing  higb-preRsure  arcg 
with  breaks  of  a  modonUe  size  and  withoat  special  devices  of 
•d  intricate  nature. 

The  main  alternating-current  switchboard,  which  received 
the  eoirent  from  the  generators  and  disiribat«d  it  to  tha 
variouB  circuits,  waa  fitted  by  the  Sooietu  Indastrielle  des 
Tel<  phones,  and  the  nrittdM  mde  by  this  compaoj  pnaented 
»  good  workmuUka  ^fpainaw,  ma  gam  littia  or  no  tranUo 


OORRIBPOXmtJfT.) 

A  fuse,  rosetnblin;;  outwardly  tho  Bates  or  Brown-Boveri, 
fuse,  was  fitted  at  the  back  of  the  hoard  in  the  position 
shown  in  Fig.  s5.  Thii  fuse  is  illnstratod  in  Fig.  8S,  and 
it  is  a  cnxis  hotweon  a  Batca  and  Mordcy  fime.  The  porcelain 
reel  contains  thrM?  fu.se-wires,  one  of  wliich  is  finer  than  iti* 
ffUowM,  and  )<  <^:iti'.aiiied  in  a  plass  tube  filleil  with  powder. 
It  i^f  seen  that  onti  end  of  tlifl  fuse  has  an  open  hinpc,  which 
fftcilitates  its  replacement  after  a  new  wire  has  Leeu  inserted. 
The  break  is  only  i'in..  tiii.-<,  1  was  tol<l,  being  found  to  be 
amply  sufficient  for  the  luaxinimii  pressure  of  t>,CQO  volts. 
The  foM*  were  always  repkct  d  during  working,  the  man  who 
did  so  wearing  a  rubber  glove. 

The  frame  of  the  switchhoard  waa  ot  iron,  with  marble 
paaab,  and  the  endeof  the  switch  partitions  behind  the  l>oard 
were  cloMd  in  with  asbestos.  At  the  back  of  the  boaid  the 
pasaaffe-way  was  2  metres  wide,  which  is  none  too  mooh 
eonaidigring  the  qouitity  oi  ehaigad  mated  and  0»  vmemHtf 


or  Hm-Paaiaon  awncaaoABB. 


Oiaaaai.  AaaamsinaT.  8c*u  IjAX 


daring  the  period  of  the  exhibition.   FoQowing  the  lines  | 

usually  i-mploytd  on  the  Continent,  the  coutaciti  are  Ixhind 
the  board  and  are  worked  by  a  bandwheel  on  the  face  of  , 
the  board,  there  being  no  Hm  hk  lui  at  all  m  hont  At  the  back  [ 
of  the  board  waa  plenty  o(  temptation  to  uiiyoni  Hlllirtnl  with  i 
aoiciilal  mania,  but  it  must  be  reiueml  erej  that  the  work  | 
could  only  lie  of  a  temporary  nature,  an<l  tiiat  the  door 
Ihrougli  -nliich  it  was  acceaailile  was  locked,  li^;.  is  a 
scc;ion  thowing  the  Hrrangement  of  th>-  hoard,  which  it  is 
Seen  i.s  inonntt-d  on  itisulaiurs,  and  Fi^'.  shows  the  con- 
stiuotioD  of  a  bigh-pro.'^aure  switch  for  ;i,(jOi)  volts  and 
■JOO  amperes  on  the  throo-pbasc  circuits.  As  seen  in  the 
figtirc,  a  spiral  spring  is  palled  out  on  turning  the  handle, 
and  as  boon  as  its  extremity  passes  the  dead  centre  the  spring 
pulls  back  and  pulls  the  switch  off  or  on.  In  Fig.  80  only 
one  set  of  switch  contacts  are  shown,  the  other  two  being 
indicated  by  centre  lines,  ftg.  87  is  a  two-pole  throw-over 
flwitoh  for  high  preBsorea  Aas^^naA  on  more  or  leas  similar 
liBM.  The  bzaak  i«  SSom.  long  oo  each  aide,  and  a  carbon 
xolbr  if  flttad,  la  Moocdanoe  with  all  modam  praotioa,  to  take 
tba  wgiA,  Tha  btaidaB  an  iBwilatei  bm.  ono  «notbac  b; 
TBkaBwed  fibre.    

'  l'rcviMU3  articles  a;  i<  u»!  ih  j'At  Sttirieian  u:  Jl.\-  '^C  i  1  27, 
Augott  3,  2A,  utd  31,  tieiiuuilier  14  and  28,  Uclulwr  6.  12,  auU  26, 
MdVcfMabtrSMidUi. 


of  replacing  fasee  there.   In  all,  20  machines  were  eontnllad 

from  the  switcbboanl,  and  these  w<  re  mostly  arranged  in  pMrs 
Bo  that  either  of  two  machines  could  chosen  for  each  feeder, 
parallel  running  being,  of  cuii.'  o,  out  "f  tl  fi  quefition  with- 
a  number  of  machines  of  ilitTerent  inukes  ami  at  considerable 
di-  La:jei  -  fri  ni  tin:  .Mwiiohboard.  The  amnifterB  and  volt- 
meters weie  lr,w-pri  Fsnre  ones  on  the  secondaries  of  instrument 
traaHforiucrs.  ami  tliLre  w;.  liolhiiif;  Ijut  tliese  and  the  switch 
liandwhcels  on  tlie  boarJ,  I  was  informed  that  the  price  paid 
for  the  switchboard  and  its  erection  was  .l.'i.oOOf.  (i'l,4(X)). 

Sub  stations  were  scattered  about  the  exhilntion,  luiing  pro- 
vided by  the  hrms  who  supplied  the  alternators.  In  ouo  of 
these  wa.s  to  be  seen  a  rotatory  converter  with  no  lesa  tlian 
16  polos,  built  by  the  Alioth  Company.  It  was  rated  at 
aOOkw.,  two-phase,  redoeing  the  voltage  from  2,000  volts  t4> 
SCO  volts  at  4S  (\'  par  woond.  Anillnslntion  of  it  to  gimn 
in  Fig.  89. 

The  continoouB-carrent  switchboard  also  formed  merely 
the  connecting  link  between  the  dynamos  and  the  fccderir 
no  ragnlating  being  done  there  ezoept  by  telephone.  U 
was  oonstnwtod  the  CkmiMgaia  6dB«rale  de  Travails. 
d'Eslaiiaga  at  da  Pome.  Eaott  oiimnt  had  foaes,  and  foor 
oumriti  VWM  gnmpsi  togeihar  to  oaob  ponel  Ibronf^  %■ 
ThamBOB-HmrtaB  ntootttic  ont-ont.  Ao  oliaady  explMnoa 
tiio  oontiDiuniManait  oirainto  wsn  on  die  B^mio  qpatam 
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«b2  aome  of  the  maohines  doliyerad  1 10  volta,  whilo  others 
Mrred  m  Bteua-dErrai  baliuiMrs  and  generated  220  vtAia, 
No  booeterB  or  aomilirabitors  were  used,  and  as  each  maohine 
mi  nawnd,  it  jnm  ran  op  to  volttigo  wnd  then  swUelMd  m 
totiM'MibinottlMfliNdtttivMlo  sqfb^. 


Fio.  86.— Th««k  1'"!  E  HioH  Pucssi-Bi  Switch.  1 ;  10.) 


U  iuis  been  aeen  that  both  in  the  case  of  the  main  high- 
pressure  switchboard  and  the  switohee  erected  by  ilie  dynamo 
maken  tot  the  mMhiius  noeratisg  eafrenk  foi  Ifae  Ugfat  and 
^wir  aape^  in  tin  «uilHliaiii,  tlw  wading  parta 


RwitcboB  of  the  ploogt^r  and  cjlindei  tjpe.  The  contact  in 
made  between  the  plunger  and  oylinder,  and  ns  th(>  withdrawal 
of  the  former  a  vacuum  of  about  250nim.  U  tirat  crcat««l,  and 
then,  as  the  plunger  leaves  the  ojlinder  the  in-rushing  air 
blows  out  the  arc.  An  exception,  however,  was  the  exhibit 
of  Mmbts.  Voi<rt  and  Haeflber  in  the  gallery.  There,  in  » 
■nttU  opaoe,  Were  ^aUiered  a  aamber  of  eleotrio  light  and 
poi^  switchboards,  typical  of  good  CrMmaii  pnotioe.  A  fine 
higb-pregsure  switch  was  on  view  at  ttiti  ilMflf  but  unfor- 
toMtely  at  the  time  of  mj  visit  ttuM  ma  souMthiog  the 


FlA  88L— HlOB.PKMKnm  Ftm.   (Scal«,  on*-«iath  full  rfas.) 

matter  with  it,  so  that  the  good  impression  eonveyed  bj  its 
appeai unce  was  destroyed  by  obaorving  iho  extieuio  difflcultj 
the  operator  found  in  switchixif;  the  apparatus  on  and  off. 

Lkiw  prf.smire  Bwitcbes^,  on  the  othcjr  hand,  woro  numoroiis, 
but  chioilv  of  Fr«noh  and  Oerman  manufacture,  and  the 
German  hrma  especially,  showed  a  large  number  of  ^-elU 
finished  tramway  power-station  automatic  cutouts.  In  this, 
as  in  many  other  branches,  the  British  industry  wa.s  hardly 
lept— anted  nt  ail,  Mesan.  Biemena  Bku.  awitoh  and  oat«at 
io  flooMotentrithtiMlr  g8QiiMiii«art  laopicMioB  (iInwIj 


FlOi  tn^—Tm-Vmx  Hnm-PitwncBB  Tiimw.Ovn  SwncB.  (?<e*]»,  1 : 10.) 


carefully  enclosed.  Ouly  privileged  visitor*  like  mysi  lf  WLrn-  ;  doscrihcd)  and  l.  m  ill  portion  o(  Messrs  James  White's 
able  to  view  them,  therefore,  and  tbi.^  urdin  iry  (.ib.-r^rver  niiglit  exhil)it  being  tli:  i;-iiy  item?  of  importune*  1  nota-cd.  The 
have  thought  that  there  were  but  few  of  ilie.-iti  iuipartaut  lat'.or  tirm  ahowud  a  cramwiiy  I'enerator  panel  aud  a  Uoard  of 
appliances  oxhibitod.  Tliuij,  again,  in  the  spaci- underground,  Tnide  panel,  botii  of  its  standard  de-ii?n,  and  also  a  circuit 
beneath  their  exhibit,  the  Oerlikoa  Oo.  had  higb-pressaco  |  breaker  deeigaad  to  a«(  either  as  a  maximum  or  mioimum 
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cut-oat.  This  cat-out  is  so  designed  that  it  can  b«  changed 
from  a  maximum  to  a  rainimnm  instrument  merely  bv  turninf; 
a  small  handle.  Thus  a  circuit-breaker,  ordinarily  employed 
to  break  with  maximum  current,  can  be  changed  to  a  mini- 
mnm  current  cutout  just  for  shutting  down  the  machine  it 
protects.  The  apparatu.s  has,  in  addition,  a  lockint^'  arrange- 
ment which  prevents  the  roplaoemont  of  the  contact  so  long  as 
the  current  exceeds  the  maximum  rate<l  currt-nL  Another 
feature  of  the  cutout  is  what  the  firm  calls  a  "blowout 
screen,  "  of  asbestos,  which  wipe.'!  out  the  spark  oa  break. 

In  the  second  article  of  this  series  I  alluded  to  the  disad- 
vantage of  the  switching  arrangements  on  the  continuous- 
current  circuits  at  the  exhibition.  If  a  cutout  of  one  of  the 
main  circuits  fell,  it  was  necessary  to  give  the  oonaumers  Gmin. 
to  Kwitch  off  their  motors,  which  were  mostly  of  the  shunt 
type,  to  prevent  the  armatures  being  burned  on  resumption 
of  supply.  A  few  consumers,  very  few  only,  had  employed 
the  form  of  motor  switches  now  coming  into  vogue,  which 
open  automatically  when  the  current  was  interrupted,  and  one 
or  two  firms  exhibited  switches  for  this  purpose.  The  usual 
construction  employed  wa.i  with  a  piece  of  iron  on  the  switch 
arm,  which,  at  its  extreme  "  on  "  ]>0Bition,  was  hold  up  by  an 
electromagnet  shunted  to  the  motor.  When  the  Nupply  of 
current  is  interrupted,  the  switch  arm  is  released,  and  is 


Fio.  89.— Alioth  Twu  Phass  Uotatobt  (^osraBTiiB.   (300  kw.,  130  r»vii. 
per  min.,  550  \<ilU,  16  pola«,  42  ^  per  lec) 

soiled  back  by  a  spring.  Some  forms  have,  in  addition,  a 
series  magnet  which  acts  as  a  out-out  by  short  circuiting  the 
shunt  magnet  when  the  maximum  perroissiblf  current  is 
exceeded,  and  thus  causing  the  arm  to  be  released.  In  moving 
on  and  off,  the  switch  arm  passes  over  a  series  of  rheostat 
2ontacta.  These  switches  have  the  disadvantage  that  the 
switch  arm  c&nnot  be  left  in  an  interme<liate  position  on  the 
rheostat.  A  switch  in  which  this  defect  is  removed  was 
exhibited  by  the  Compagnie  Fran<;ai8e  d'Appareillage  Elec- 
Iriquo.  The  arm  is  controlled  by  a  spring  in  the  usual 
manner,  but  the  force  of  the  spring  is  counteracted  by  the 
attraction  of  a  magnetised  iron  plate  for  a  piece  of  iron  fitted 
to  the  arm  and  in  contact  with  the  plate.  As  soon  as  the 
current  is  interrupted  the  arm  fliea  back  to  the  off  position, 
no  matter  at  what  point  of  the  rheostat  it  was. 

An  amusing  and  ingenious  idea,  put  into  effect  by  the  same 
company,  was  an  excess  demand  indicator,  intended  not  for 
the  information  of  the  supply  company,  but  as  a  warning  of 
oxces.'*  demand  to  the  consumer  who  is  suppUed  on  a  "  con- 
tract '■  or  "  flat "  rate.  If  the  current  taken  by  the  consumer 
exoeeda  what  is  ooatnusled  for,  a  slow  vibrator  ia  set  into 


action,  which  extinguishes  the  light  a  few  times  per  second 
until  the  demand  again  sinks  to  the  normal. 

The  same  firm  showed  me  a  compact  S-minutes'  time 
switch,  intended  for  walclimeo,  stairways,  cupboards,  closets, 
&c.  As  the  handle  is  tamed  to  switch  ou,  a  simple  clockwork 
movement  is  wound  np,  and  turns  the  switohing-off  cam 
slowly.  The  price  of  this  piece  of  apparatus  is  t5fr.,  so  your 
reailers  can  caJculate  whether  the  interest  and  depreciation  oa 
this  incr<>ased  capital  outlay  would  bo  greater  or  less  than  the 
probable  waste  if  ordinary  switches  were  employed. 

Coming  more  or  less  in  the  category  of  switche.4  was  a 
burglar  alarm  of  almost  ideal  simphcity  shown  by  the  Society 
Anonyme  des  .\verti-oeur8  Klectricjues.  It  consisted  of  a  brass 
ball  suspended  on  a  pieci-of  flexible  wire  which  passed  through 
a  bra!!S  loop  or  ring,  with  a  slight  cloaranoc.  This  dence 
was  to  be  screwed  to  the  door  or  window  to  be  protected,  the 
flexible  wire  and  the  ball  forming  one  terminal  of  the  contact 
and  the  ring  the  other.  The  least  motion  of  the  door  or 
window  set  the  ball  swinging  and  closed  the  alarm  bell  circuit. 


A  MEW  TELEPHONE  METER. 


With  the  adoption  of  the  toll  system  of  char;;iiig  for  telephonic 
sen  icr,  llie  need  of  n  meter  or  counter  to  reconJ  the  numlier  ot  cod- 
rcnwliun*  l<eliig  felt.  Several  tnetvrs  have  )>e«o  ilevLie*!  for  this 
piirjKHie.  e»iiecii»tly  in  1  Jennany,  the  nuijonty  nf  them  1>ein>;  Wed  on 
ihr  motion  of  the  «wiU;h-hi>»k  on  rcnuivinK  llio  rv  liver.  The 
iltllicultiv*  >if  tbi"  method,  owing  to  the  necetwity  of  making  allnw- 
ance  for  int-irectuol  calU,  are  obviou*.  The  followiu);  ityKtvm  has 
Wn  deviseil  tir  Mr.  II.  I),  .'^troad,  of  Cliicago,  and  ia  detcribnl  in 
the  Kle'  tnoit  Wurld  of  New  York  :  — 

At  eai'h  eubwriber'*  inttrumcnt  is  placed  a  sni.tll  n>|,-iKter  ho\ 
which  baa  a  puitli  biiUun  on  tup,  and  re^^ter  figures  exp<j«ed  at  one 


Fm.  t — Central  Oflioe  Itevord  Taker. 

aide  of  the  lox,  indicating  the  total  number  of  calls  made  oincc  the 
8ub«crilier''<  telephone  was  put  in  ■eri-ice.  When  a  aabacriber  wi»lies 
to  call  central,  he  doe*  to  in  the  usual  manner,  bnt  before  the  central 
oHiee  operator  will  give  bim  the  desired  connection  he  muU  prea* 
the  button  on  hi*  reconling  inHrumenl,  which  occumplishes  tbre« 
results,  one  beinj,'  to  reconl  hiit  call  uii  the  rcginter  or  counter,  one  to 
dune  a  vibrator  circuit  which  niakei<  a  buurr  signify  to  llie  operator 
that  the  culxK-ribor  has  n'gistere<l,  and  the  third  to  wind  the  spring 
which  »t>orei  ibe  call.  The  connection  is  then  nuide  by  the  operator, 
and  talking  proceeds  as  usual.  The  «utx'<rri)>er'!t  register  now 
evidentiv  mbows  the  nutiiber  of  calls  he  has  made  since  the  telephone 
was  put  in. 

Al  llie  end  of  each  month  the  register  clerk  at  the  central  oiKce 
takes  a  portable  regi»t«ring  device,  Fi^.  1,  and  connects  it  with  each 
nubscrilier  in  tuni,  making  the  rviiucat  of  the  sulMcribcr  to  prcse  the 
button  of  hi-  regi..cer,  and  also  to  announce  to  the  ocntnd  olUce  clerk 
the  number  of  calls  indicated,  on  his  register.  When  the  proper 
connection  is  established  bt>twe«n  the  suti«criber'«  re^iKter  and  the 
automatic  call  counter  at  the  central  otbce,  the  call  counter  will,  in 
a  tew  seconds,  indicate  a  dnpliuite  of  the  numl>er  recorded  on  the 
sulucribcr'ii  register.  The  subscriber  and  clerk  then  compare  nuni- 
bera,  and  the  clerk  is  free  to  go  on  with  the  next  aubacriber.  In 
thii^  way,  in  a  short  lime  a  few  clerks  at  the  central  otiice  can  take 
the  register  leadings,  of  the  entire  exchange.    No  extn  aub- 
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Icrilxt'ii  w'rc^  are  rc-qnircd,  the  only  <ii3iUtiijDal  iiiAlrHtatut  lA  the 
»nb!cnl:rr'!i  ttiticn  hving  tlic  small  uud  niniple  regUtor. 
Odl' or  twM  fwrtalile  recora  tJik>T«  will  .Jo  lln' wurk  for  an  entire 
lar^ji-  i-Kchnngp.    The  plan  ih  iijjpliculjlc  lo  \:h:a\  and  common 

batUry  5VHleiua  and  portv  liner,  tbu  bcint;  one  of  tbe  advantage*  of 
thii  qntem  over  man  otban.  Tb*  iMMnl4ik«r  will  act  ao  npidly 
Utat  mreii  when  fli*  muulMr  of  cilh  n^gbtaNd  ta  «  bigh  u  1,000, 
tkit  iceoid  vOl  be  taannniUed  in  a  few  wconds. 

ne'«lNtrieal  miathod  of  aeoompIUliiDg  tbU  is  shown  in  Fig.  8, 
which  ia  a  disgnun  of  circnita  for  tbe  ityitem.  A  repreienli  the 
siibiicriber's  r?guter  and  telc|)hoDC,aiid  B  the  portable  eonoterwiih  ita 
fcAtterj  at  the  central  :  tati^ti.  Thi«  poTtaljlc  conntr-v  may  ha  plnsped 
in  at  any  of  Iho  nmUiplc  istk*,  brit  in  ptaoiici-  it  w<..uld  l>e  more 
desirable  to  ping  in  onlsiile  of  lUe  luultiple  Inmnl  i-ntiri'ly,  sav,  at  the 
diMributin;;  [Ac'^f,  to  .ii>  to  be  frte  fiom  central  oltiiie.  interference, 
durine  tUa  lime  of  taking  llie  regi»ter  reading.  The  swiichUjard 
thould  be  prcftrably  cut  otT  entirely,  a*  indicated  hy  K,  Fig.  i. 
The  subscriber  at  A,  deairing  to  make  a  caU,  rentovee  his  nceircr  {the 
diafjiam  indiMting  tbe  imtrumcBt  mcd  en  tlie  u^iul  Bell  commoa 
battery  tystem),  and  eivea  his  mte  to  tiw  operator,  who  completes 
the  connection  and  calls  the  putjmntadt  At  eoon  ae  the  called  party 
respundr,  tbe  operator  rs'iaeota  tbe  eiBhv  party  to  press  the  regisU  r 
biitton  a,  whU'h  must  b*  ■ini:<!  WforeconverfSfion  l)»j»it3».  Tbe  opera- 
tion of  prtSiiog  the  button  -(onuds  tbe  Ijiii/er  b,  V'V  cloijin;;  thi  circui: 
trsru  L|  to  r  tbroilgh  h  iinil  <i  and  tiy  a  Ijcing  brcju-^b:  m  cnnlact  witli  f 
aud  Ibciiijc  Lytnplcliiij;  the  circnit  to  1.^.  Thr-  -  luie  niijliun  of  tliu 
button  a  uuves  tbe  connler  oBu  number  iurwaid  mid  rotattx  Ibiscain 
» licc'l  <j,  winding  up  a  spiral  snring.  similar  to  a  watch  spring,  and 
tbun.  as  it  were,  storing  the  call.  When  it  is  desired  tu  take  the 
niidiBf«rih»nbiaibei%Mjiln(hedaik*teentral  office  plu^ 
tn  lifa  milii^  inrtrainwit  <t  m  mfmi  irnmllttntit,  iH  xinRS  the 
pvty  at  A,  nqncillng  Urn  to  pfM»  tbe  bMten  •(  «i  wbleh  fllaiib 


It 


conlrulliiif;  circuit  at  a,  through  coil  m,  lliroiijjh  if,  nndto  1.-^,  thfuee 
to lW'J  throui^b  !imh  O.  f»f  nflttery  aixi  -witch  'i  to  gnnind,  coni- 
plrtiiif,'  the  contr  .'.lin;:  ciri.uit,  ai^'l  i!iierf;ii>iiij;  nti^et  m,  M  luoh  druwH 
down  ilo  iirmaturu,  uuil  rlotifi  togctber  the  coutacta  at  <  and  r,  also 
maintaining  the  conuecti  n  m-ii^«ateasd  d  bytheactofpiessinstbe 
button.  The  energising  of  uisguet  m  also  Teleases  pawla  which  check 
tike  iftiag  ecMicetad  witb^  and  tlie  letter  rotates  backward,  giving 
nuMMB  to  the  em  e,  whieb  intemutteDtly  ekwcs  circuit  through  r.  Tbe 
number  of  utrokea  of  the  arm  c  repreaenLi  the  nnmber  of  calla 
stored  on  the  spring.  Thus  tbe  closing  of  the  drcnit  at  c  and  r 
gives  An  inipn!se  over  the  lin^,  ■which  ttctimtras  the  call-cniintpr 
OKi^iLct  <  ;>t  II,  nperaluig  the  eoniiter  S„  ihiiB  tranaforring  the 
registered  a^U  to  the  rc-aihnp  instrument  at  the  central  otiice. 
After  each  reading  tlie  counter  is  restored  to  /ero  by  luniing 
a  button  on  tbu  counter.  The  counter  S,  at  Urn  station 
does  not  le  set,  bat  continues  to  count  to  U,U9!}  and  then 
reverts  to  zero,  thiia  making  it  itoasiblo  for  the  suhsciiber  to 
ree  bow  many  calls  ha  baa  usmI  irom.  tinta  to  tUn%  and 
giving  the  company  a  positive  record  of  actual  caUe  made  iboiild 
any  trouble  an.ie  in  the  transroipfiDn  of  tbe  reading  to  the  central 
tHice  counter.  The  number  on  tliu  ncuiving  ioKtrunicnt  S,,  after 
reading,  added  to  the  previous  total,  shotild  tvjiinl  the  number  indi- 
cated at  tbe  sub-btation.  The  diagram  shoiii  4  ihv  uppUcati  JO  of  the 
connter  to  tbe  irjjuliir  P.cll  common  battery  j-iibn-nh.-i'd  stuliot).  T!i« 
clerl.  a  tt-lephoiir  ■jutfil  at  the  central  o(!o;e,  (HimI  in  connection  wilh 
(he  cuusKir,  u  not  iQuKiitud  in  the  diat^runi.  Tbe  inetrumeuts  will 
he  manufactured  by  a  new  company,  whi>  li  l.ui  bMBfonwd 
the  name  of  the  Xatiuual  Measured  Service  Co. 


A  Mew  UghtnldgOaarA^Aecordiog  to  Klrciririiy,  of  New 
York.  sacoeBBfol  experiments  were  made  on  several  trolley 

linea  la.st  aummor  with  a  lif^Liniug  guard  consisting  of  a  glaea 
tube  about  a  foot  long  filled  witli  anioll  shot,  tlie  shot  having 
been  treated  cLoofUcaJly  before  use  to  give  it  a  sL^'bt  coating 
of  lead  carbonate.  This  tube  is  ooenectcd  between  the  trollev 
wire  and  earth,  and  it  ia  aaiJ  that  the  load  carbonate,  whiob 
ia  an  iaaalator,  n«tmiia  the  pasgago  of  the  lightning  discharge 
iM  Ami  Bot  allow  th«  taoU^  win  «BraeD(    tbUov  it 


01 IHB  SUPER8E88I0N  OF  THE  BTBJL1I  BY  fHI 
ELECTBIC  LOCOMOTIVE.* 

BT  W.  LAHODOK 

I'rabibly  one  of  the  moit  interesting  ijuestions  a(»oeiat«d  with  tbe 
application  of  electrical  energy  to  railway  wurV  ik  it--»  t-ventonl  titper- 
seasion  of  the  steam  looomotive.  Electrn  Irxomi  live^  lA  a  capacity 
enanl  to  thftt  of  thf  Fteim  lacomolivc,  donij;  siiuiUr  work,  <iud 
portaouing  cert.iin  marked  advuuiaj^ef,  are  au  accomplished  bct,  and 
to  iiiiiny  It  may  5£em  that  the  <luyj  of  the  iiteaiii  locomotive  are 
numbered.  We  must  not,  howcverj  for;^cl  tlmt  which  has  been  done 
bds  ita  raiton  d'tre.  iia  employment  ius  hitheito  been  generally 
confined  to  leedWaa  idma  ua  cftela  of  atoan  and  smoke  wonld 
exercise  a  baucfWl  inflvaaea.  Baeaoia  It  hit  Ima  io  employed,  and 
its  employment  bas  been  attended  with  mah  narked  snobew,  it  doea 
not  follow,  however  much  it  may  appear  dcaiiable,  than  ia  overland 
lines  of  railway  electricity  will  in  fotoie  prove  to  be  the  element  of 
power.  Railways  are  commercial  undertaainga,  in  which  vast  sums 
of  money  biivc  bepn  omlwirkcd,  stl  of  which,  investors  pxpect,  i^-ill 
produce  a  cerUiin  annual  return.  The  auperseasion  of  the  steam  by 
the  clcetrio  locomotive  thm  revilvr.'i  ttwlf,  primiirllv,  into  one  of 
profit  and  loss.  If  i\M  roloption  will  eniihle  ir>i!'  l  ■  \ie  worked 
moru  ecoDOmically  than  thu  under  steam,  then  it,  will,  with 
iu  attendant  advantages,  sooner  oi  later,  be  adnitod-^  (ba 
whole,  certainly  by  the  grv'at«r  portion  of  fna  nAwBjB  fli  ttifB 
country  ;  bat,  whatever  the  ulterior  advantages  may  be,  uiiaMaBiai 
by  this  result,  ita  adoption  will  renvain  doubtiuL 

Tiw  Avt  question  to  be  aske<l  ia  :  Are  we  in  a  position  to  consider 
Aa  aobjaetf  Is  the  data  at  our  disponl  stich^as  to  admit  of  a 
ten«onab1e  trestnient  of  it  f  I  think  wrc  an-.  The  primary  factor* 
are  well  known.  W't  know  how  many  jpjuuiis  01  steam  we  oao 
ohtaiii  from  a  ^jivcn  rpiantity  of  cciil.  The  efficiencies  of  prime 
movent  :itid  el ivti'ioU  generator!,  the  loss  in  transmission,  transfor- 
nation,  ami  di^ttibuiion  ac«  all  determinable.  Any  advantages  yet 
to  GOtiie  niTin  b«  looked  for  in  the  steam  generator  .-kod  in  the  aimpli- 
ftoaliouaud  con.4equent  ultimate  increase  of  eftlciency  in  the  electrical 
la  aaM»  na  doobt,  the  fuiare  will  see  production  cheap- 
Labour  nwy  advance,  but  competition  wiU  grow,  and  in  the 
price  of  the  mnnnfaetured  article  we  may  reasonably  look  to  the 
future  to  prcxittce  .-^oms  advantage. 

Having  then  tbe  material  at  hand,  it  i.<  re»j^'>n&Ue  to  conclude 
that  tbe  oonsideratioo  of  the  suhjecl  can  only  f-e  attended  w:th  Rtxxi  ; 
for,  if  it  shonW  be  rfiovm  that  udvaDlni^e  ii  to  he  anticijiated  from 
such  achasge,  it  will  help  as  to  KrTi»p  that  which  h.is  to  he  attemp.ted, 
and  perhaps  to  evolve  from  the  dula  .it  nur  di»po»al  the  course  most 
desirable  to  follow.  The  railwaye  of  the  I  nited  Kn 
on  Dec  31, 18!)0,t  the  foUowiug  iiiileage  of  Uae 

rtouble  line  or  auita ,   11,977 

Siogtoline   9,723 

Tvtal  mOatca.  91,700 

The  number  of  looomotivea  employed  for  working  than>  railwajs 
was  30,4UI,  The  total  number  of  vehicle*  of  all  descriptions  was 
rendered  as  7.^2,9aa  The  year's  eost  for  lucomoiive  power,  ineloding 
stationary  enginesj^  was  £16,401,377.  llie  number  of  mile*  travelled 
Iw  tniM  waa  aWjSAMlVi.  Number  of  passengers— anhMtta 
of  ealaan  tiekole  — 1,106,601,001.  The  tonnage  of  minetal*, 
296,611,100;  and  of  general  merchandise,  117,011,835. 

In  dealing  with  a  question  uf  this  nature  it  seems  detirable  to 
produce  these  figures  ;  but  they  are,  in  fact,  except  to  afTjrd  »oii>e 
idea  of  the  magnitude  of  the  (mbject,  of  very  lif.le  utv.  The  lenf^th 
of  the  possen^r  inam^vs  is  not  stateii,  nor  are  tlm  journey*  taken 
hy  Reason  ticket  holders  included.  To  be  of  v.ilue  the  jicr  pd*tol:).,fr 
mileage,  iiiciudiug,  of  course,  the  juuruuv^  uutde  Ly  auusun  ticket 
holders,  should  lie  giv«ri.  'I'be  .^me  objection  applies  to  (lie  mineral 
and  AMda  tonnugu  atatemeiit  It  recorda  the  tunn^e  declarad  aa 
nlMMiipwthaxall«M|butwhathacitiBeBtriad  1  mile  w  100  milea 
UBotahown.  In  Cieti,  tbe retuw aa  Muiarad aid  the  consideratioa 
of  the  isnhjert  very  little,  and  I  am  sorry  to  aay  the  informatioa  in 
the  haudi§  uf  the  railway  companies  tbemsolvua  carrieM  us  no  further. 
Uitder  these  circuiuitances  the  establishment  of  a  common  basis  upon 
wfeh^  to  consider  the  relative  coat  presents  much  difficulty.  The 
only  manner  iu  which  it  oin  l>e  npproacbeil  is  ?'y  avewfjinp  the  ilata 
obtainable,  or  by  exaci'-ninj;  the  work  of  a  pwrticuhir  s<'ctiou  i  t  Imf. 

In  Table  1.  1  fumi»h  eiira.  ta  from  the  liuurd  «{  Tr»iie  return  for 
the  vtiir  l^!l:t,  hlu.wiii).'  lUe  uuleaKe  of  line,  co*t  of  locomotive  poWer, 
train  milvagu  wurkni,  iVc,  for  Knglaad  and  Wales,  Scotland  and 
Ireland,  toother  with  certain  dawetiooa  tberrfrom  applicable  to 
these  resulUias  also  similar  d«tainialiimaeetosixorthemo«t  impor- 
tant Engliah  eOBraaaiea.  In  considering  the  mil«a;;e  of  t{n«  uuijlad, 
it  shouldbemcBtKnied  that  the  figures  do  not  dis^lote  the  miV.a^^ 
rmdt.   Over  many  sections  of  tlie  several  lincj  of  raUw  .iy  there  are 

*  I'apsr  read  last  aigbt  before  the  lostilntiMi  of  Ptctrical  En^inesr*. 
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Table  I.  -Miha-jt  of  Lint,  Ct  tt  of  l.MmMfkt  pMitr,  TVom  Milcay,  dr.,  for  Ytaw  f  mliiiy  Drrmttt  31,  IMO. 


KngUnd  an<l  \Val««  ..  .. 

SctitUml  

ll«l*Dd   


LMIgth  of  lice  io  milfH 
o^n  an  Deo.  Si,  1899, 


Uuuble 

or  nor*., 


Tctiil. 


|>iiwer,  _ 


I  M«mbrr 


nf  tiiilrii  tnvrUcd 
lijf  train*. 


iiy  (("<  ''" 

Anil 
miuenli. 

(/) 


ToUl. 


<ir) 


*■ 

truD  milr 

for 
Icconoliv* 


9,y.',i     5  111 
ll>77  !  91,783  ai.700 


i6,c«M  ii'i.m.en  nM\  ne.taa.ooj  161377,966 wo  062,769 


3,176 


l,fill,.f.S2  •.i7.68R.6i3  21,473,(80  fl't 0()l.7i2, 

.S77,':«3  eoci 


10263d 
8862.1 


16,401,377  20.'ltl  2ltMlJI»»X'i9jm,m3S6iSUlMKx.  9^9064. 

Jt'iiilitiif  ( 'i.mjo  i!>  (. 


(1) 

Vi-1,  'if  n-.ik^ 
perbour 

(/) 

l<r  mile 
p*r  hour 
(3664Bi« 

2-60S 

6,601 

1,9M_ 

0-615 

1 

At.8«84 

826 

1.269 

11,V.£>.j22 

i.i,426,4&7 

24,156,019 

9892.1 

2,757 

35 

s;m 

1,884.052 

1.933 

23,066.637 

22J61,470 

4S,647.1.S7 

9905.1. 

.5.210 

20 

London  and  }ic>rt.b-WrxtrrB 

.  l,flM 

1,927,(M9 

2.9S9 

26.S8!*,i78 

22,516,697 

4B,aOO,67.S 

9-477.I 

5.570 

2-9 

I/>nd<'i!  irH  S9ttU»-Wctlmi 

900 

709,110 

728 

12.698,340 

9  814.1. 

1.975 

22 

1.431 

2.016,ai6 

'2.507 

ie,9TO.5W 

•17, .^'yi  'jfi'. 

1021&1 

6,407 

3-7 

1.638 

l,6i%S67 
* 

2.047 

14^1,67? 

17,307.804 

31,^9.374 

18^66d. 

i.6»7 

8-8 

Table  IL — Lalon,—litataHtiU  of  the  Xumhtr  of  Triiin*  r«oT(Ud  in  th''    Table  III. — liiirptntiex. — ^utlenunl  of  tkt  Xumhtr  of  Trains  ncoritd 
1800.  ^  -«     .      .       /„,yift^tj(jft  ' 


12  to  1 1 

1  „ 

2  .. 

3  ,. 


2  » 

3  „ 

4 

6  „ 

6  M 

6  „  7  ,. 

7  „  8  „ 

8  „  9  „ 

9  ..  10  „ 

10  .,  11  „ 

11  „  12* 

12  „  ll>.ID. 


1 
8 

« 

8 
6 
7 
8 

9  , 


2 
3 
4 
6 
6 
7 
8 
9 
10 


>o„u 


3 


C00.U.       >>  J! 

••A."  -a-  ' 


1 


3 

2 
3 

8  i 
1 


5 
10 
7> 
3 
6 
4 

'4 
2 
2 
1 
1 
1 
8 


...  3 
...  1 

...  1 


i 


II 
13 
13 
10 
IS 

u 
11 

16 
7 
10 
11 
9 
13 
12 
19 
14 

n 

11 
10 
12 
7 
9 
16 
16 


Houn. 


gno.l«. 

V.'  -It.- 


^^1 


■i1 


;3 


12  to  1 

1  .,  2 


2  , 

3  , 

4  , 
h 
6 
7 

8  I 
9 
10 

11  , 
12 

1 

2 

5 

4 

5 

6 

7 

8 


3  . 

4  „ 

5  ., 

6  ., 

7  „ 
8 

9 

IC  ,.  ' 

11  .. 
12- 

1  p.m. 

2  .. 

3  ,. 

4  .. 

5  ., 

v:: 

8  „ 

9  .. 


Ur>lmkrT  pamcnKcr 

Ci.^:he*    

Kikb  and  milk 


SI 


CM"*." 


:  S) 


C8 
36 


IIS 


TtMitnalMrartawudiirfncUnatltaun^..  flB? 

MniiLiim  nuu1»r«*  toaJMin  1  how   16 

Uiniiruai  dOk  do.    7 


9  „  10 

10  »  li  „ 


I  8 

!  % 

;  1 
I  4 


1 

2 
2 
3 
4 
2 
S 

6 
3 

a 

I 

6 
3 
2 
2 
2 
2 
I 
1 
3 
1 
8 


4 
2 
1 
3 
1 
1 
1 

3 
1 
1 
2 
2 
3 
2 
3 
2 

a 

8 

3 
3 
S 
8 


13 
14 
It 
II 

13 

14 
9 
15 
14 
12 
7 
It 
12 
16 
16 
13 
12 
10 
'J 
11 
13 
16 
IS 
M 


•  XoM,  +  Hidwglib 

Ri|>n>)i  i^kMngcr  „...  m.,....,  OT 

Ordinary  pMWDger  7&\  <, 

  8«  ^' 

Kith  aod  milk   4' 

KiFTM*  iooda-Cfau*  "  A  "   ,88 1  « 

Do.       cton  "B" ......  

«VrdiD»ry  guodn  ,  ,,,66 

Mineral-   .......46 

UKht  engine*  »,>...10, 


-  73 


111 


ToUl 


MiBuaum 


da. 


during;  ibc  34 

Id  1  luNir   

<1a. 


16 
7 


itltaa  tuo  roada.   Moat  main  lonlM  wwluaK  ont  of  Loadan 

po«ie.«  four,  and  even  ux  rojui.s  for  a  consideiabie  distance  ;  and 
ihe  ^jiiui  i>|i|>li<;g  to  otlicr  bufiy  portiooa  of  the  chief  railvray  ay.stems. 

ThdU'  li-  [[idicatcd  «!i->«-3  lliat  the  cost  of  locomotive  po'w<r  for 
the  Uniti-d  KLiij^it  iD,  in.  luJing  itationary  enginea  furmimping  and 
other  piirputeii,  works  uuL  at  9  98fiJ.  per  train  mile   That  ih.«  cost 
(«r  KiKland  Olid  VV'alea  is  lO-^ld.,  for  Scotland  8  HG2  i  ,  an  1  fnr 
lTelaDd^A-I04il ;  and  that  this  C4Mt  Tariee  with  the  aeveral  conipann^ 
quoted  as  foUuwB :  London  and  Kiiitl»>Wfliiani  B  i77d.,  London  1 
and  Suuth-Weaiem  9'8Md,  Gnat  Karthnn  9^1.,  OMatWesteni  ! 
9  SWid.,  Midland  10  21M.,aud  North-Eastern  1 2  aeeJ.— their  average  ' 
uo«t  being  IQ  i(>7<l,  C'oluuin  /  indicates  tliv  number  of  trains,  per  mile  , 
per  hour,  bawd  upon  Uia  mika^p  of  liiw  jtf  nilwajr  thown  ^  ^  1 


returns  Uciiriug  iu  mind  that  there  are.  uvi^r  many  portions  of 
the  raitwuyx  indicated,  several  linea,  or  luada,  the  number  of  trains 
travellin);  per  mile  per  hour  i<,  pcrhai»,  MirprisuiKly  Kinill.  Ireland 
claims  but  0«I5  ;  Scotluud,  (  OilJ ;  Kiif,-!  ui.l  ;n  i  2  Of 

llic  railwiiya  iuilividtuili.cd,  \'-.'-  i.nj.it  \\  .  >(<rii  1;  i.^  nu  a.>'i.*ge  of 
hnt  9  ;  tin"  I.-jn-lin  and  South- WMteru  ttiiil  liie  .Norih-K<t»t«ni  each 
■2  2.  I/iii)..:.  .ir.il  .N i.tlb-\Vit.l«ni,  29;  Ure*t  Northern,  33;  and 
tiie  Midiiind,  3-7  (that  the  .Midl^id,  fur  iD^tance,  has,  un  an 
avaim^  87  Uaiiw 
not  tbat  the  mile 


» putlog  over  ca.  h  mt7«  <y  ratfMMy,  each  boor; 
of  line  ill  uci  iipied  by  tlieee  3*7  traine  dnriqg  tba 


entire  hour,  but  that  that  is  "Cm  avenif;e  number  of  tnina  < 
over  the  mile  of  Hue  01  railmy— quite  urrc*pc«tin  of  tbe  number  of 
line*  of        within  tbai  fcnod  of  time). 
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IV. — BciU  of  CaUulatirn. — Sho.Viug  Xumher  of  Traini,  daititied,  pimwi  ctrt.iin  jn/.  ^iU  -if         ritiVc  -'v-do'i  of  I. me  of  Btttutf 
calctdaUd  Meehanieal  Hont-^ivtr  an  J  KUcfrUtd  pover  jot  iroribiijn  iht  i;,.:/,  iriyiktr  wi(.'t  A  ipiirliontd  UpttiL,  Load,  A:. 


CLmuuI  train. 


of  a41in.FtiMiDg.  ' 


Iteiii  of  L'alcula'.i'i 


Fipiw*  jimnwnpr  


Z  I 


4.  Owi—fy  ynwh  md 


TUMt  ...... 


L 

dM. 

1 

lloHdKo. 
!  aflMlM 

1  pcrbour. 

S|i«ei],  IWa 
iiiilea  per  iiiilea  per 
huur.  hour. 

L/Nu),  Tuul 
includiog  trKtave 
engiae.  effort  |>oi 

Too*.  train.* 

cal  U.I', 
per  train 
hour. 

l«al  in 

kw. 
hours. 

Hecltani- 
u«l  n  r. 
l>or  hour. 

Iwt  in 
kw.  ]Mr 

hour. 

«8 

» 

1  S 

W 

477 

356 

1.431 

1,068 

41 

1 

2.150 

1S2 

1S6 

364 

2T2 

« 

78 

j& 

140 

4G0 

5,160 

2a&  , 

220 

1.180 

880 

U$ 

lU 

6 

86 

18S 

cm 

2,TS9 

U3  1 

U7 

91S 

606 

u-e 

.  ^ 

14 

«« 

... 

... 

WHO 

2jm 

Tnotitra  aflort  p«r  t«iB«3»  j^wlww  V'-ip— d  i«  milw  p«r  how. 


Trtclire  effortxl 


■tout  tnvtive  tffort  i«r  trMO. 

n  P  —TracliTe  cflurt  puaod*  *  milet  ptr  hour 
M.r.--  


If  train?  vrrv,  ia  j)nii;lic<',  .sj  distribiiluJ,  Vliio  ininlit  form  •  boMa 
00  which  to  fotuid  tt  compuriaou  of  ooti  for  the  entire  ntilvaj 

oa  CMttii  pMtloM  and  Ian  f raqncat  on  oikir  pwtiaM  of  fbi  une* 
of  railwur,  nrcl  although  it  it  a  kind  of  Ml,  iflbribw  iome  Ttry 
{nlcrestiog  it  ii  not,  as  it  «tiiBd%  %  piMOMAoM  lor  the  pur- 

ma  im  viaw.  To  aifaot  uia  it  ia  aaetMir  t»  aaorfdcr  tha  won  of 
niiMUfidnltacllMiaf  mwliMoTnainT;  udwilli  thbviav  I 


HtNOOM 

CHikoaM^'*^ 

iTi  Kf  NTISM 
TOWN 

St.  PAr4CRAS 


Fm.1— 1 


i-Vadford  flaetion.   Midland  RaUwj^. 


1mv«  takw  that  portum  of  tha  II  idlanJ  Companj^'s  main  Unaliatwaan 

I^Tfinn  (Bt  Panerat)  ood  Bedford—iHuitiiDg  the  tttbtnban  and  local 
uhH'ic.  iiiiplicablc  to  the  Metropolitan  and  Tottenham  lina*. 

The  ItDglh  of  line  of  railway  i«  49  9  mile*— practiMlly  &0  miles  ; 
and  the  number  of  linea  of  rail*  applicable  to  tna  tralflc  under  von> 
•t'!«Tnti<>n  iiniy  1<c  t.'ikon  as  fr;ui  — it  not  lew.  In  order  tnawrtain 
til"  iiiinil.i-r  urij  cliarHct«r  of  tniin.^  ui  !•«  taken  into  t  ui'iilr-ru' i  jU,  I 
lave  oblitiue^i  rrjtuni!  (T.iSIri  Il.nnd  III.;  oxtmctcd  fnmi  llie  Hloi  k 
Book,  of  llindr  trains  piissint;  two  points — Luton  ail'i  H  ir|-fn<ifii 
each  hour,  during  a  day  ot  ii  koara  in  tha  mouth  uf  .luty,  liMJO, 
wUeh  1  have  aummahacd  and  cloaaified  ao  as  to  brini;  the  aubject 
within  fcaaooabla  aoope.  These  details  ara  carried  forward  to 
Table  IV.,  which  foma  tha  baaia  of  tllmWioB  Cur  coiupariaon  of 
cost  for  poww  to  wotk  tha  tnfle  iaikM*L 
Tha  daaaiftaationadiiptadianactaiarityaoma what  arhitmy,lmtiiiita 
1 1  fasvoaMMiToiiMd  to«rroti  tha  riglitiido-^Mr  iaatucft 


I  have 'J<'liitcd  I'.ich  •.r:iin  :if  il-^  cl  isa  .n  li  l.>.i  lL^d  train,  wlieri-a-i  soiin; 
wonld  cuiUiiily  Ue  %bl  traiini.  A^aiJi,  I  have,  i  believe,  accorded 
to  each  their  full  merit  of  speed,  ^ihoo^li  thin  it  mm  to  aMMM 
that,  in  many  inBtancea,  certain  K<yod»  and  minenLi  vooUL  Mt 

obavv«  that  allotted  to  ih<jni.  i'rom  tlil<<  table  we  set  the  tmotiTt 
effort  par  train,  and  tht-  cousci'irnt  iut.'  .:liiuii<:al  and  electrical  power 
requii'cd  to  deal  with  on*  Aour'j  work.  The  work  may,  an]  ot  coarse 
doe«  rary  from  one  hour  to  another  :  indeed,  tbit  is  cluaily  shown 

byTaWm  IT.  aoil  HI.  i  for  ii3«ttinc«,  the  trairm  jLviiing  Hiipcnden 
VMiy  per  lioiir  Inm  7  I'..  HI,  .Did  i.uton  flom  7  1-.'  ilJ,  l  ul  the 
setUwi  oi  liijt'  cli.w.  u  tiiay  >>v  rv^rdwl  irt  i»  full  liuo,  .i  liiii:  w.jH 
occupied  by  tr.-iiu.^  both  rii>;bl  niA  <1  ly,  Sui^lay>  iiiil  Wctk  day*. 

The  retunia  siiowan  average  of  IID  trains  (uiMiug  Lutun  and  ot 


if 


GaMaMtiNQf 

•TAtWM 


I  Sua  traimt 


IsuBSratHMt 


rCENTaat. 
Suo  STAtian 


f  Sua  Station 


li  i  pawing  Harpenden  per  how.  In  taking  an  averajps,  however, 
I  haTO  wporti'iii.  d  no  leas  than  14  Iruins  to  the  boar.  Thi«  number 
dividedTDetween  tht:  .'our  lines  of  matals  give*  a  result  of  3.^  trains 
per  mile  per  hour  per  line  of  metsK  It  nuy  here,  however,  be  as 
well  to  point  out  that,  so  long  as  tbu  ftpiu  ipnated  number  of  trains 
is  f/tirlf  thit  in  practica,  the  number  ftpplied  is,  for  wmpariaon 
purx>:>t<l.',  in.matetial,  for  the  odupitlMB  1  dMr  fi  haaed  upon  tha 

'.ram  i.uleage  cost. 
Ki-.  I  illuatratea  the  tcction  of  line  under  consKJeration.  Tli  j 
of  engine-sheds  ia  sliown  by  «Ur!<  (*)  ;  of  water-cranL-«  by 
dots  (•).  Tho  short  «C  aubutLau  Irdllio  b<  tween  St.  I'm md 
llendou,  and  tha  Tdttauham  line,  &c,  U  not  inelud.  i  m  luy 
9chedule«,  for  the  reason  that,  viewing  the  section  of  line  a.i  if  actually 
subject  to  electrical  working,  there  would  be  httla  doubt  that  thia 
iirnnrf'T**  London-anhnri^  tnAe  woold  dauand  n  ganantiog 
alatkm  ntntrhMm  than  that  indiaatcd  in  tha  lahaina  I  haw  adopted 
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of  ch»nr#«. 


1.  Ckpiui  outuy.  tmsm. 

Iut«i«*l  *t  3^  p*r  cent  ,„ 

2.  Obturating  Siatunu 
SaUrin  wid  WHfM  I— 

1  chief  eDgioMT  £800 

1  WKiMMtdittO..^..   2S0 

3«i>iUAVMBlMltMdMlt^tit<U0MBlL   450 

1  cl»rk  "   15» 

7cngin«ruuuifttt'a(I'olMk40tMMlip«rweek  728 

T«HibU»tdittaii*k36i.  aMfapamcek  ..„..  637 

12«takm.«k30k.wciipwiiMk  ............  936 

UMiMinnMddHiNn^atSi.tadiiNr«Mk  893 


-At  .5  Ollj.  ..f  (i.al  |..-T  kihiwill  hour  —^ 
S8«67  totit,  kt  7*.  lUd.  ntr  tou  i 

Wattr -At  saih  mr  UtMWU  horn,  mi  9±\ 
p«r  IdOOO  gdlow ..«»...«.....»......  f 


3.  Slb-riatvmt  (5). 

6  iMi'taol  CQginnrt,  at  £20i]  e&t:  b  . 
'JO  nHmdanU  at  4".         per  »Of  k 
fiOwMuUnU  nt  }5t>.  cath  ;<r  wiik  .. 
JO  olcuitrt  at  22*.  aaeh  per  week  


2.oeo 

1,820 
672 


mi 


....................  SSO 


Per  anonm. 

Wr  kw.  hr. 

OOOOl 

4,479 

0-024S 

23.346 

01279 

wliuaQ 

760 

O«04l 

2,880 

ootoo 

u  my  bauM  for  the  oompariaon  of  co«t«  for  workise  a  M>  tnilM 
Mction  of  lin&  The  plant  «ch«aM  is  nWRUjr  onlUiwd  in  Fi^'-  2. 
Midway  in  tlt«  SO  miles  of  milvaf  it  (be  eeuiral  itaitioD,  containini; 
fbar  8,900lnr,  three-phue,  or  other  chanMtMriitk,  100^0<iO  volt 
gnieiatoca.  At  this  preuure  current  ii  diatribotad  to  mb^tation*, 
each  serving  10  miles  of  railirar,  where  tii«  fTiimtilt  is  converteri  ti 
000,  from  whence  it  is  carried  to  the  cantaot  imiL  Or  liic  ct:ut:t' 
JO.mile  section  may  b*  proMJed  for  by  direct-earrent  generators 
aan'ed  from  Ihc  iuii:>'  ^Kaiii  plaat. 
The  cfficicnciea  of  the  various  parts  an  aaannwd  m  ibllows  :  — 

ItfW.  ftrONk  KOicMticT. 

Melon    15    0«S 

Uhinic  liMS  iu  rai!i   10    090 

1-e.ikage   24    0-97S 

Itotary  caiav«ri«n  ...„....„.,«„.,..  10  ............  MO 

Htatic  tnarfonMrs ...... m............  7    048 

H.T.  taMHdaiioa.   tO   ....  010 

Tbe  total  kiknratto  fe^nind  on  tlie  tnun-vludj  (Table  IV.) 
J»  SJNO  per  Iwar.  aoA  fbe  namber  of  trains  is  U.  Therefun: 
(3,905/14)  207'B  will  be  the  werage  Icilowatts  pec  train  hour  ;  and 
aasumitte  theefticiency  of  the  motors  at  STi  per  cent.  (207-S,'0  HS)  844kw. 
will  be  the  avenge  power  required  Imj  supplied  to  each  train.  If 
now  we  allow  10  per  cent.  las«  in  the  rails  w  liich  fitipply  and  return 
till-  curreat,  ;i  prtsiuro  of  640  i>iily  will  bi'  Hv.«il,ibk'  n:  filhar  end  of 
a  ti'ctiuii  ut  1  a  miles.  Thurtfuro  lin'  amju-n.^  ]n;r  train  Hint  will  he 
Kquiru  i  wilibc  Ci44  X  1,000, MO)  -l-ri. 

A«  ihcxK  are  14  inUM  per  hoar  in  tbe  total  SO  oiiies  section,  there 
will  l>e  1 1 3«S8^  I  tniM  ia  om  MCtkm  el  10  to  be 
supplied  by  one  anb-etation. 

Adding  (icr  ci.-tu,  I'jr  kakugc,  wc  luve  1  ..1i)0 'amperes  as  the 
current  to  I  v  ^iipjjlicj  liy  t-aoli  sulvsiation  jii  tiOd  volts.  The  effi- 
ciency of  the  coDvertera  and  static  transformen  u  taken  at,  reapoc- 
iMtj,  90  per  oimL  and  08  pir  nint .  iitil  ihe  three  |ibMii  luiwiniiii  n  i 
utOOperceat, 

j;gjjg]^jJ»-^.WO»kw.  to  be  ddi«.«l  to  dto  Wn. 

tm  each  nection  coDtatnlflg  t  tnuM. 

A«  there  arc  14  traim^  thcfe  will  b«  4  eaeltofl*  wilb  S  mA,  end 
leeetioB  witbStiaim. 

Now  ikt  4  eeetioB*  with  3  trains  cacii  would  Mqiibt— 
l,107  x  4  -  4,428kw. 

To  allow  fcr  the  maiiiimm  loss,  let  it  be  aiMUiied  Ibet  the  centre 
10  mile  action,  which,  ea  mevtonelj  iadieatod,  niigbt  be  nimlied 
direct  at  <ioo  vulta,  ie  ao  dMl  with,  and  tint  it  ie  thft  HCttoti  that  baa 
two  iraim  coljr. 

The  kihnrattB  K<iuircd  would  c^ual^ 

i;ow'''i""*'' 


the  total  kilowatts  to  h«  g^ner^ted  would  be— 
(4,428-f  6&^-i4.»84,  lay  S^OOO, 
and  Ae  eombloed  eUcieii^  (MM/liOM)  womld  be  9BS  per  cant 

Tliin  6,<KK>kn'.  in  th«>  poweff  icqbirvd  to  1*«  Keueraii'd  tu  work 
1(  (raini>,  travetlint;  479  tnilca  durioi;  the  hour,  a<  rliown  in 
Tublv  v.,  anil  upon  it  all  cDtuparative  cAlculatiun*  and  d<-<liicllons 
have  to  Iw  based  Tlic  dniiand  may,  of  courav.  ko  l>vyniid  thi*.  or 
it  m»r  U»  T  nt  so  l"iii?a<i  th<«  i^rneratirm  Jiowor,  and  that  if  tiis 
■  iitri--[i->iiilni^;  pari.'*,  i-  tiii  ry  iiivlC  it,  that  branch  of  the  •;i!,-!.liiin 
Baay  !«•  ili»f.>;ur  K<i,  A-  I  h  ivo  )n i  Viou-Hly  sintol,  the  o^miMniHtu 
ia  m.iel>'  li.  tvM  iii  llnf  iL<i  .  rliiiiiil  iiuuiitilies  travelling  a  atatel  mile- 
!ig«  at  a  ^UU»i  tvend.  it  ike  uiile)iK<i  were  ffrester,  or  the  number  of 
trains  greater,  the  oompariaon  would  Iw  e<[ually  applicable  It  is, 
in  reiqiect  of  the  miltajie  result,  immateriaJ,  so  looi;  ai  we  aj>ply  it 
to  a  foirlv  reprceaBtativeeonditinn.  The  speed  and  the  train  load 
indicated  in  T^Ua  IV.  wiil,  I  believe,  liearing  in  mind  that  the 
nnmber  of  mine  are  ngnded  a«  «U  cariTing  the  fuU  load  indicntod, 
ba  ivniid  to  cnofonik  to  tbw 

(lb  la  toMlMdA) 


■LnrmoiTT  wonai  looooim. 


BoItoB  Mnnicipal  Electric  Snpply  Works. 

In  diaoussing  the  occ-ountd  of  tki^  unJisrleikiag  for  Ib9:l-U  vv4j 
had  oooasloD  to  remark  on  the  low  fuel  and  repaira  items. 
These  charges  were  alinoriiially  low,  while  the  two  retDniQio^ 
iltms  of  u't'UcratlDg  cos;s  wers  di.^tinctly  aiiave  thenoriutl.  It 
i>  a  eoo<l  indication  to  find  &U  these  aeveral  itama  ohaDging 
towards  ttio  avecag*  vTmlf  iOBM  ol  them  hovo  to  take  an 

apward  ocurs«. 

The  high  coftl  rates  in  force  might  fAirly  lie  held  account 
able  for  the  amount  bv  which  the  (uei  item  at  Bolton  for 
1899  1000  is  above  the  averiige,  and  for  the  slight  rise 
exhibited  by  the  (generating  oostH.  Taken  as  a  whole,  th» 
co.sts  flgures  in  our  table  are  excellent  results,  sioM  not  Ottlj 
have  the  works  and  total  eoata  dropped  bat  tbejr  eoin|iei«  mofll 
favourably  with  tibe  aTefBge  radar  aimilar  ooauttous  ol  oatpat 
and  load  factor. 

Owbg,  largely,  to  Hie  tUillOD  of  fbeGoipsntion  tramways 
aa  a  emtomer  the  ontpal  hie  admuMd  by  no  leaa  thiua 
98pereeBt.  Of  thla  laenaiM  oi  98  per  eeat.,  Gl-2  par  oentk 
L<i  due  to  the  tramways,  and  S6'8  par  cent,  to  (he  iaueMe  ia 
the  Bopply  for  private  and  pnblte  lighting. 

Since  thi!  tramways  hrvt^'  ouly  been  running  daring  a  part 
of  the  period  covered  tiy  the  preseut  ncoounla  wo  shall  have 
to  wait  until  tbu  accounts  of  the  currtnt  year's  working  are 
available  to  know  the  full  effeot  the  traction  load  will  have 
upon  the  btation.  It  ia  bat  natural,  therefore,  that  the 
average  load  factor  for  1?9?»-1900  at  lialtaa  differs  inappre- 
ciably froni  that  of  18;)s  '.I.  the  respective  valoet  ia  tttotlPO 
ye&rs  b«iiiK  U  nu  per  cent,  and  9'92  per  cent. 

Owing  to  tiif  iari.;*)  increa.sc  in  tlia  e.spctided  aspital  the 
working  profit,  in  zdatioB  to  the  average  capital  over  the 
jaaTt  hea  Mm  (nm  7-8  per  oent.  to  8'88  peccant. 


While  there  has  ooeocred  a  decided  increase  in  the  aggre- 
gate generating,  works,  and  total  costs  at  Boroley,  it  ia 

.■iatisfactory  to  :iud  that  evcu  the  preaetU  higlicr  fij,'iire,s  are 
still  much  below  what  they  might  fnirly  have  hoe »  ex  pec  tod  to 
r^land  at  under  the  conditions.  The  iuoreaso  is  chiefly  dae  to 
a  charge  of  £581  to  "general  stores"  under  generating 
charges,  but  not  otherwise  allocated  in  the  ollioia!  iicoouDts. 
This  charge  represents  abont  0  Id.  per  unit  sold,  A  most 
commendable  rtiductioii  has  been  ellVcted  in  the  luauaguiuent 
and  pri.pcrty  chargej,  and  niw,  like  the  (.ilher  co.s;?,  they 
present  most  natiHfactory  lisurc.H. 

Less  encouraging  is  the  rate  at  which  the  buaiae&s 
advances.  During  the  year  covered  by  our  table  the  lamp 
connections  increased  by  only  11-9  per  cent.  The  increase  of 
the  output  is  better,  but  even  the  advance  of  27-4  per  cent,  is 
dow,  woUe  (be  load  faotor  baa  dropped  from  10>8  pec  oent.,  at 
irhiehitetoodhi  1tf9B-8,to  102peccea(.lMl  jear. 
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ffiMUrtoMMf  WnM  If, 
DmU     Ooumtmmm  ' 

ByiUm  »/  Supplf  , 
Qkilt  Mi^iti'r  


TEAR  CNDCO 


„   loM  no  ooDanmen  ^_M«.._s.»a.>ai_.>.aB 

nnn  ml? m  •ViTiunrMMSiiril'ZZZZ 

Kumbar  of  ptiViUr  Inrtp«..,_„_____..___i_ 

Number  (I  i:'  :i-uucr«  __________ 

OoBMctioo*  to  nuUni  In  8-e.p.  Imbm  «••...•••_— 

•MMm  or  lUMrnrMj'.uiM        . — 


Bolton  CorponttoOi 

Oou>l.CT  31.  1894. 

Aj'tbui  lOlU'. 


lUR.  31,  18S9.      MAK.  21, 1900 


OAPITAIr- 

4VnOKUID  (TOTAL)  

Lfi«Q  (InclodiilK  MMoMm  ohtrf**)— — — — — — 

■WKYD  (TOBU)  „  _-_-  

MWMUHDMTiNV  nf  SMBfD  (flOIAIi 

Stun  (uniuuod)  «^_____— — 

9hifcr«  :'u:icftll<Kl J  ._______•__•_..._ 

ti^'ino  ^in^Itiftng  Do^^nturtfl]  _■__-__ 

REPAID  ;  TOTAL":  .      ._      -  .-  

BBfSitVS  Oft  tlMKIHa  FVID  __________ 

■mnm  (totjJi)  _  ^ 

iuib»  .  - .  _  ZZZZZZZZ! 

HiacetUaeoQi  _  ___. 

lALAHOB  W  QtlTUJ*  AOCOVIt. 


660,373 
419,635 
4l*,306 
1^329 
11.210 
13  3 

431  kilt,w»iu 

HV,  6  '32  r  |i. 

43.710 

-ico 


1,174,478 
824.792' 
814.406-^ 
10^36 

930  kilDWatu 
10  iin- 

751 
56.705 

'M  WXl 
'i  fXiO 


BHMk)w»tt 


tutu,  


1  ^uy.Aj  ^._.„^d 

met«r«,  ftc.  __.. 
public  lighting  .. 


EXPKHOIVOBS  OOTOFBiraWB— 

TOTAL  00«TS  ____...«.,—..-...__ 

VOKU  COSTS    .«____—...__  

dtlwreUtiXt  o/aWi^rK-ay  _.«______«____ 

Fuel  (lucludiog  cartage,  te)  .«_____ 

Oil,  waste,  «at«r,  •torM^v_M....____ 

WaKH  at  atation  ._._.a<Baa>»t»sa«>ivnaa 

IU|aIr>  and  maiutenaaM  ■! 
tHUrUiulion  of  tUetrieit^  —^^^ 

WaKM,  he,  .  

Rsiiain,  iDOMmla  o(  uuloa,  Ae. 

tii^tifig  _^_^.___^ 
AttaodMM 

■AVAO: 

A)ya2«iet  ___ 
JUi<  roM,  loxri 
Jfana9«mcn<  _  _ 
SalariM  


67.2SS 

]  4'-!.3,-k<1 

'  969 


6<M 

8^3 

4S4 
2L-3 

097 


FINAMOIAL  RBBULM^ 
WOKXDio  rRom  fok  tbax    

Sum  carried  to  Depreciailoo  Fund  ______ 

Bum  a&rri»d  to  Reserve  or  Sinking  Fund  

Nat  iotcr«rt  on  loww  (ind.  Dabaatnr*  ebargM} . 
■ALASOX  VMM  LAST  ACCOWT  .._....».^»„.. 

BALASre  AVATLABLE  FQH  Dt« 

I'^ji  U  , ,  • ,   ^  „  .. 


T"taL 

"£7"928 

0,973 

"736 


£3393 
2,461 

I 

'838 
3 '.3 
1,C?>L, 
113 

;/ 

ml 

71 


400 
H3 
119 


Par  unUauM. 

"4^684 

4'tll6l. 

0  rjb.1. 


195id. 
14l8d. 

0-4a3d. 
0-201.1. 

0063.1 

0-lril<i. 

OOIM. 


05374 

0-230,1. 

oo-ie,!. 


okauAai  srviDuts  paid  _^_. 


Sipenditani  par  kilomH  t 

Ri-^,»*n^^*ur»  per  6-c  i,.  lainu  capa^-itr   — 

REVl>UE  F£H,  B  C  [-   LAMf  CAyACJTY  

ttilVlUlUB  fbK  8  C.f.  i^Hf  CUKHBOTXO  ____^ 
M«»«ltMrg«d  (or  %btisg,  p«r  oill*  «»»>»_•>_  _ 
Mm  tiwrfad  lor  pnwar,  par  airf>»—  

Price  charged  fcir  iiublie  Ulttl(la||   


Total. 

"£4,536 
1,732 
307 


'  t  to 
uftp.erp'nUsil 

27:3": 

2  ri7;< 
0191). 


428^ 
£3.  74.  lOd. 
£7.  18«.  7d. 

Ja.  7  id. 
64to8d.» 


ToUL 


£68,222 

t8,222 


7j872 


117.690 

(  2D.'<it.7 
(  65 1363 
2^.453 

-  49.883^ 


Par  kflomtt 
aapatity, 


£227 

22  7 


MS  I 


392 

8-42 
21-9 

a-B 
165 


Tgtal.      Par  unit  aald 


£U088 

ll.OBl' 
236 


35201 

S'225d. 
008&d. 


710  o-awd. 


£6,185 
4.852 

2.695 
4C0 

1.377 
573 


1332 


4ir 

9tS 

610 
106 
67 


ISOOd. 
14lld. 

!-'.t"'i. 
07851 
0-116.1. 
0-4Old. 
0109,1. 


03881 

017&J. 
0031,L 


£5.903 

2.01'i! 
2.440 


~639^ 
2' IS 


Biwiiir. 

BuniWy  CorpoMtioD. 

la&v 

3-»ire  u-.iitiimoaMtfnat  «itk  WttalMb 

n.  hkh  ii. 

»UH.  31, 1889. 

MAK.  31, 1900. 

3,5,5,7,V. 
271.650 
250,778 

Il,£7.J 

1S.4S7 
28-0 

208  kllcnaiU 

3  on-,  12  3  i-.j,,;  kIi.w 
21)0 
19,049 

9  W.  {) 

341,199 
332,970 

1AS» 

9448S 
121 

387  l.ili)w»tti» 
3  arc,  12  , 16  a|k}  ttkuw 
«7 
21,195 

£63,570 

£203 

£63.570 

£691 

65.670 
39,760 

209 
131 

65^70 
5US0 

691 

667 

1  39^760 
1  23,00 

131 
784 

61^ 
1W20 

i,  2.3,820 
3JU8 

J  ?,166 
1  40,620 

5  13,676 
'  15514 
10,134 

i.ax. 

1  -87* 

109 

712 
134 

45 
.511 

.V35 

5*7 
-2-86 

— 
1  ?.,.330 
4317 

21.'i3'' 
51,057 

14,366 
19,942 
15,535 

».2C«. 

-193  1 

— 

13'4 

4  69 

109 
234 

55-5 
160 
21-7 
16<! 
ISl 
021 

Total. 

Paraattioid. 

Tutal. 

ParualiK^U. 

'£4.580~ 

'  4.3*J 
124 

z 

72 

4048d. 

3  «76  L 
0-lICd. 

OfX'ld. 

£5906 

5,156 
14b 

ii.5 

5oa 

~4t»4dr 

3-573a. 
O'lOld. 
(M66d. 
0-3SM. 

£1,973 
1,140 

5*0 

120 
■".OS 
61 

174  Id. 
ItXlBd- 

0-30  Id. 
O-IUd. 
0-4Q.5,L 
0-054d. 

£2.990 
i.\Jol 

i.O.')' 

510 
]4q 
541 
^31 

.^7 

20731. 

1  ..OrilJI 
1  VSDOU 

!:V.:',.l. 

O'.Wd. 

0-lOld. 

0-376J. 

01624 

OO&ii. 

I  j  144 

i  ' 

0-1274 

S7 

00864 

ff  .■>•,' 

O'flOCtl. 

1}  8 

0  007,1. 

y 

0-0064 

832 

0733 

031 

i  3i.i 

547 
3C 

1  »1 

0:i!.UL 
O-.i.J.id. 
0-3071. 

O03ia. 

0-CSW. 

377 

SS7 

415 
40 
102 

0-2',  Id. 

0  238.1. 
0-C'2aL 
007M. 

ToU'. 

X  to  nxan 
cap.  arp-ndo'l 

Total. 

X  to  OUMi 
oap.aip'adtA 

£2.607  ~ 
l,'.«fi 
C<03 
76S 

~  7-5n~ 

3-56 
.831^ 

£2916 

77a 

<JS/9 
1,136 

636T~ 
I  70  , 
21S:.. 

511% 

le,  31 

£1  Os.  7d. 

2'i 
2i.  74 
4s.  3t4 

f.l.  I  ,  u  - 
t,l.  3.!.'' 


BOLTOH.   K):?iA>:>.s  •  laplodw da^talhtn a>:„ 

h-'Ur -calf,  1«3  |i  p,  I  .:otir  .lis,;,-.iilit,  ^  I.if!tttlY«'  ■ 
ofli  l4,>ur  .  r  Mi,  ill  r  .  iri.)  r^i-'-  ''f         '  bt^i,■■ 

tl.-ni»li,l  «y«t.-n,  I,,  i-,;  :  r,  ;„.r  -rv.'.  (.-.r  Iln- ■.-.jili .  n'lH 
(h*  i|m:tc-f,    11,1^  ,  li;ir^,  hi,;,  I- l  ,  ,tr,v,-- 

cLii'K«  ti  .'jii.  i,..r  nut-.  ;  f.,T        ,1  -      J  i;  i  -1  .iri 

,.ul,jycl  to  II' ptr  ■  .1,1,        ■  .I'lt  ,f<iv,ri\r,i 


t«Uaai«i>xi,  A  imliKka  iaaatwwn  Hi}  and  mvKltxul  Onlci  rltafWi  ji: 


nir-i  ,1:  .,'  Bfi'l  tui'(»  itx  n  /;:;h  Ot,  inuxiniiim  ,kiii»ri.!  jm  ,,11*- 
[  ui.ll.    *  tf.ir:,,i*yi,        O"  m.aiiiiiiin  .tcin.ii.i  iy^t.;,,.  *;th 

'Tti-I.  r «)jtj.-mj  t    ,  1  I     r  cent  iH.c.^iiil.  m.iiii^iuiu 

,,,r  .11  h         ,  ..iisiimif-i.ju  ;it  rlifl  r:a,'  "1  t»ic  niiihnMiii  Jem  .n,t  ,linini; 
'III   :,  11  t '.ver    ]  .r  111,  t'>ra  Yu4tr  ^       acHi  mit  Jaaa  Uv.a  #  U.t-.  Ui« 
■  It,.'  ,1       1-  111.,  .:i,,>«aa  tnr  HrMok.  AU  Ilia  abi»f  atutifea  aia 
i^ir.i  i  HTi  r,.,,,,  I  |i«W(«li8)itiP||«adAl,iMlNcarimtMiwl>*'l 


431% 
£11.  y«.  101 
£15.  Is.  24 

4i.  MA. 

»i.  7i4 
la.  9;4 

6,i.' 
f.l.' 
fitr  unit. 

BURNLBV -K»;!<»iiks  au. 

I.  Ur  ;i  ,li:i<s,-       -J. I  1'.'-  "iiH, 
htl,.«r4it  .<£  u„mi3(yai  4eaaJKt&. 
I.,    "Orufral  St*,!*!." 

li.va  uken  Iran  ttilt  laaii  tor  <lalni(ii|| 
cmt  oi  tluuita  at  piamn. 


5075' 
£5.  .5^  0.1. 
£6.  8s.  .S4 
a».  11 
4a.  lld< 
Ss.  6?d. 

6.1.'' 
2.1.  .1:1,1  ^■:, 
3  J.  t„ 


■  'jiiit 
c  tKi  iuilta 
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•g^c  grccfvician. 

Tki  Olltit  Xltctilitl  Jnnti  (uUUKkil  ti  •  wMj  Ssmtl,  I$ei  ISTIV 

faUlihed  trary  Friday.  Price  Blrp«9M  :  Poit  Tnt,  Stxptoo*  BaUptoBj. 

Editorial,  FulilUblDK  Uld  PltaUnf  0Oc«t, 

1, 2  &  3  SALISBURY  COURT,  FLEET  ST.,  LONDON- 
tU9kmm:M»  Balkan.  WiyiMMt  «BiLK!i««MW  K«w>a« 

AU  UUm  nUUiigtoSabscrtfUMs,  A»mH$mimti,  tmietkti'hmtiiuamMm 
ihaM  to  aiimui  to  tin  PwbiUktr  '<Tri  Eiict*iciam."  SaiUbwiy-etmrt, 
rittt-ltfHl,  London.  EC.  Chtfiut 
fntiU  tc  "The  Elictiician "  rWi 
Uautti,  ant  hi  trotud  •'  CoutU  tnd  Co.' 

AUMUkMUnm  U  te  nidmui  u  Thi  Editor. 

AU  knm  fir  (MtrMM  im  "Turn  Elcctiiiciam,'  or 
mmt  ti  tuomfoniti  hy  tlu  namt  ani  addren  c/  tht  wriltr  u  tiUtnu  ef 
ftei  faUk,    No  nalki  whuttrtr  ii  taken  ■■'/  at  «vmrui  lommunu-aticmi. 

"TBS  Elbctkician  "  is  fMitkti  niry  f-'rUaj  ntorning,  m  (mm  /or  Ut 
wurnint  wuuU.  II  it  on  ttl*  tt  tk«  nribmf  tofiUtaib  MfMvftMrf  CM 
JOntiem  om  PrUtf  ■Mrajaf,  M<  Ma  t*  Mabui  </  all  BMkuBm  md 
KmmmAm:  mUnctfrom  tk$  PMitking  OfUn,  ai  ttim 

MkNripMn  MiMi— Tb*  Rata*  far  SatacriptioM  to  "TRt  ELBcruaAN' 
■TcunDder:—        Ykak      IlAirViAt     Quaitki  1  Port  free, 
UBltMl  ELDxAoai   Sfla.  Od.    ...    ISn.  84.    _    Tt.  (M.      \  panbic 

rwtia  VbIm  ...  Mi.  M.  _  ita.  Od.  -  ai.  ml  J  ia  ■dm 
WW  P(ttaMtf  MTnli.wnaciM"«MHMlii^|wilMiOMM»b 


"TBs  EriCTUCtAK"  ff/rrr  ixttfthntU  adwrnUgM  to  Aittrtbm,   It  Iim 
Ikr  Um  larfMl  dnsUUMi  of  any  tacUib  BMtriMl  pap«r,  uid 
lllimilllM  all  OTV  tta  Wold.    Tkii  UatmnI  ii  gnsrantttd. 
AiwirUunuHt  Sattt,        forwardtJ on  affiicttion  to  tlu  PMiilur. 


TiADS  AovKKTiSBanim  iniandad  for  (ki  ttmmU  Uim  matt  rtaek  U»  0/k$ 


if  Wtiattity.  Wrafftf  AdinrUmmtltjf  Wl 
atuftad  1^  to  6  p.nt.  on  Tkmsdaj. 


■LBOTBIOAXi  BOOKS  AND  P17BLIGATION& 
AU  Boolu,  Stmtpatart,  and  «M«r  fnbUeaHcui  can  ti  trdartd  dintt  ef 
The  Euctucian^'  IVMtaf  «mI  PMMh  Caa^m^jJMUti.  Thi 


_   'l»lllK#HIMl«l 

ewuittt  if~^ 

suoTUCAL  TzirrRfl  ros  txiiouph  nenrzKu.   b?  j. 

BtToa  Yorna.  M  I  f  r.    rti -«  loi.  m.,]>o*i  rm:  >braa<]  it*. 

Txx  0XVDUTr  eviDx  to  •raxiuun  oabui  Tumc.  By 

llMnB.K.anBnai^/.fl^]taBm.  MwCl.arti  ■knad.di.M. 

smiotBAraTOTz  mATimiATViiAaBaanisflx.  um 

byC.  K.  t.  PBlLLin.  WtUiulBtn>4iu«taa<Nitb*kMM|r«ICkDafcwTiitwuMl 
KOatcn  Ka;  work.  arKl  *  elupUr  flTtnf  "  Pnetloil  Ikti'  M  Ika  labjcct. 

THI  pornmonm  aso  m  Anraion.      w.  a  rwa. 

MCALISATIOK  07  IhMVtt  XM  aURUt  UHR fcT,  a 
■OTiTs  rowu  Ailb  «ZAXnr«.  Br  l.  Tunm  Oami.  Friaa 

Ik.M..jM(ttrM. 

■naAmiti  cabli  lat»»  avo  tVAimm.  Br  B.  a  wnu- 

mOTBICAL  LAlOiATOST  lOm  A>D  fOBMl 
 Ainn««4brDr.J.A.runaM,lLA„UA 

 WmOTHOBT. 


Dr. 


 moBT  An 

J.  A.  rmnw.  TOb.  i— tn  iKDUcnov  or 

.  .J.  IISVJtoltnMI,  Mm  I*a  U.,  pert  frw.  TOU  n.— 
I  Of  0IPIK.BDCVUIKT8.  Pric*  Ui.  Ad. ,  pott  Irw. 

An  Buenio  uoHnire.  rv  vva.  s.  a. 

 .lUL,  P-gfe,  F.E.S.  Htv  EJttlMi    U  I  i  r,s\^\\  IIIutntMau,  prloa  <■. 

■israno  mvonoB  iv  noa  ahd  oteeb  xitau.  ByPnt, 

f .  A.  Kwnw.  M-A.  H«w odIUun.   Frlc*  Ka.  ftl.,  i>.jil  trpo  .  •>ir>>i») 
BflOEUO  MOTITB  POWIB,   By  A.  T.  Shill.   10b.  6d  fr«a. 
midtX  Of  ZLBCTBOLTTia  IXPASATIOI  OP  HZTAIJ  rrkMratiaal 

aadPractloallL  Br     oi  k  j«  iii  «.«.  Prto«      ad-purt  irta. 
BUOno  OHXMIITBT.   1.;  Di  cimBai  Uou.  Frka  li.,  pgrt  bHb 

BDhsAnsramLAKPiSMMAnvMnn. 

%KUL  IMa*>l.M.,aoM(rM.  ^ 

A  Momr  BOOK  OP  ZLxcTsicAL  XKeivnsnre  poixi&a.  By 

V.  CamaodB.  M.  Kilo-  vr.    Itioo      n-l.  rif  i,  u  <i  fjM     ad..  ■«.-.■- 
.  _»«g»P*P«r  BdltloB.  la.  ed.,       tr««.  ««w  wUUiw  la  Ik* 

'*TBi  nScniciiir "  piikni.  va  Tm  T«L 
H«t  (r««  t<.  u.  Mfh :  itta^  iMfc  ft.  Mi,  phI  Im 

Prlaien       wxl  (ree  iJcl 
WrULUa  IELSOEAJ'HT:  yjoNAi  i  ivo  ArF>n«,  SrAoa  wrmoDT  WiM 
»T  KutCTUC  Wivia.    Ilj  JJr  (),  J,  L.  l  iK    > ,  .  MlUop.   M« g*.  ■«*. 

A  orsxtT  or  th>  law  op  xlictsic  ueHTU*.  mcnic 

TRACTION,  TELEJKAFBI.nLErBORES,  ke.    A.  a  flmWBAIKUn. 

H  a,    lo  Jtuiunri,  Pitoa  la.  6d^  port  ln>.  w«hii, 

OAMW  a^Utffr  YU  AU  U^id&ICAL  PnPO«.  Br  Furnna 


•»Um  latatitUhmn'.  o(  •  c«7b<>«  M«<ml»<-toTy.  rHoalh 
■TBAH  BBfllll  IHDICATOS  AID  IHDIOATUB 

FULL  OATALOQUff  POST 


"tUGTRIOIIN"  MRIIS  FOBTHOOMIHa  BOOEI. 


TBI  BLSOTMC  ABOL— By  Hra.  AmTojr.   Thia  work  i«  in  thi«  p'r-'.  1 
will  ronUio  an  hialortcal  akctch  uf        early  rijc'iiui^uta  on  Ihe 
electric  arc.  an  well  u  the  im|><irlaat  itsuIh  "f  r*crnt  r»  farch. 
PUMABT  BAimai.-A  work  oo  Uiii  lubjecl  wUl  akurtly  b«  pubUabed, 
WiMtaiUwthieiyaad  pMliNal  tk*  FriwiT  BnUHy  ay  to  data, 
n*  teak  vill  to  HBti  OlaaKatad. 
noOBDABT  BARBBIH.— Bj  E.  J.  Wadb.  F^njr  Qlailntad.  Tto 
Autltar  ia  tU*  wark  wQl  deal  brieflr  witb  the  l£earr  and  AtBy  wMl 
chcfoiatry,  detijni.  conatructioo  and  manufactura  o(  aaentdary 
liattcrioi  (>r  arcumulaUirK. 
"TBI  ELICTUOIAII"  WIUBAN't  POOZST  BOOK.— Edittd  by  P.  C 
lUPHAKU  "  Tbe  Klectridan  "  Company  will  ahottlp paUMl  avalaafal* 
pockat-book  (w  Ito  uaa  U  thota  eoBagaJ  ta  wMq^aM,  bolk  4 
•adialtnuL 

L— Bf  Dawa  Dnteum  and  P.  CI  Kamail 


SPECIAL  NOTICE. 


HOW  RKADY.-Vol.  XI-V.      "Tm  EuomOAR."  (W 
Ixiund  iu  atruog  rloUk    Prioa  17*.M.,pa«tlNlhUiLtA  AterMTi 
farbindii^  Fltea^  VT  Sa-Sd* 

A  eenphta  att  of  'Tn  fiuciwaia"  (Un-MOO)  aM  sow  to  anpplM. 

Thrne  M>u  nrr  vrrj  acam,  aad  early  applioatioD  aboald  ba  aiada. 


NOW  READY.- 

foiar  onpiea  of  tba  JoamaL 
Prioe  U;  pool  Aratb  la.  4d. 


TBLMBAPfflO  JUID  mSPHOIIG  FKOOnBS. 

Ms.  Gavky's  revitw  of  tbe  telegnpbie  and  Ulephonie 
(Mkuea  ol  tbo  PArii  EiMfaitioa,  ia  the  Taper  he  md  lut 
weattfet  the  InatitQttoa  of  Sleetrical  EngiDoers,  has  awakened 

consiJi  riible  intcTOst,  aiiJ  constitutoa  more  or  kaa  a  sumtnary 
of  recent  progress  in  telegraphy  and  telephony  and  of  the 
present  position  of  these  two  branches  of  eleotrioal  engineer- 
ing. So  far  as  telegraphy  i«  conoened,  the  aetnal  position  is 
somewhat  (lisappointing.  The  scionoe  of  telegraphy  may  now 
be  (li  «'t!i((l  fairlv  i;!  !,  Imi  there  ia  no  reason  to  tbiiili  that  oar 
Icnowledge  of  moans  of  conununicating  messages  over  distanoea 
ia  appcMflihUig  Anallty.  Id  CmI,  few  other  applicatioat  of 
science  are  bo  pregnant  of  possibilities  for  future  development. 
Assuming  the  etjmologtcnl  and  not  the  judicial  meaning  of 
tbo  word  ttlLLTiij !].  thL-  majority  of  tolcLTftpbic  messages  are 
still  transmitted  in  the  Morse  eo<}e.  .\lthough  it  is  many 
yema  rinee  Huohbs  perfected  his  ingenioos  type-pziatiDg 
inatrnment,  and  although  this  hai  been  adopted  to  • 
greater  or  less  extent  by  some  of  the  Continental 
govLinratnts,  practically  aU  \.\w  ialinl  iiic-ssagoi  in  Great 
lihtain  and  all  tbe  moesageB  transmitted  to  great  distances 
thioQgh  mbnurim  «ablM  Btill  depend  on  the  Ifono 
code.  The  problem  of  devising  a  cheap  type-printing  iestru- 
ment  which  cnn  b)  worked  at  rapid  speeds  and  whose  action 
isliindert  il  k\  Itttio  nH  possible  by  the  inductance  and  capi- 
eitj  of  the  line  has  been  bcfoN  telegraph  engineers  almost 
sUiM  (lie  bMh  of  flleetdo  talngitpbj,  but  we  tm  eoly  sppniMili- 

ing  very  flowly  a  ptttiel  solntlon  of  it.  Typf>  priolinfr 
telograpba  working  faster  than  tbe  Ilugbc?  bavo  always  been 
still  more  complicated,  and  simpler  in.strurnenlB  than  the 
Iloghea  have  not  attained  its  speed.  The  principle  of  the 
Bowbmd  aiyete»,  wbleh  afTords  tbe  eqaivaint  of  Teiy  high 
speed.i  bybeintj  amuUiplex  pystf^m,  was  mo.it  lucidly  explaii:  e  I 
by  Mr.  Gavkv,  although  he  w.-ia  doprivod  of  the  assistance  of 
a  diagram  ;  but  the  actual  instranMBt  is  a  thing  of  awe- 
inspiring  complexity.  We  beliflTe  we  Bie  not  far  from  the 
mark  in  saying  that  eaeh  Vereatdler  set  is  equipped  wltb  80 
or  (;0  relays.  Tlie  new  rollii^^\'ir.ix  writing  ttlcgraph  ia 
perhaps  more  promising,  combining  as  it  does  the  principle 
«f  the  Wbcalitoae  wrtantttie  qwtem  with  tbtt  of  a  mittog 
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Megnph,  but  it  labours  nnder  Um  diikdnnUg*  at  pieaent 

ol  ft  photographic  record  ing  process,  and  wfar  it  is  also  fbirly 
COiiiiilicRtcd  nijj  n'.]i.ires  Uelicatc  adjuslmciU.  Mr.  Gwj.y'.s 
propbeo;  ibat  ve  ar«  within  measorable  distaace  of 
seeiug  an  instrommt  that  will  ptodaoe  »  wrillcn  «r  pfioM 
record,  ready  for  sending  oat  without  own  Ihe  aapi^t- 
ancc  of  paste,  is  enconragiog,  Lowtver,  eipocially  aa  in 
the  t  itle  he  fjjvo  tfTect  to  it,  one  could  almost  discern  a 
ptomise.  Assiuuiog  that  a  ooloum-printuig  t«l«giapJi  of  a 
piMtinl  ktm  it  toon  to  b«  nmda  MdtaUa  for  wdinarj  land- 
line  and  short  snbmnrine  work,  let  as  hop©  that  tclcCTspli 
engineera  vlll  not  foigut  to  seek  a  solution  ol  ihe  tiame 
problem  applied  to  long  cables.  I''irs(,  however,  a  faster  speed 
of  Mono  ligiiaUiJig  throqgh  cables  will  have  to  be  attained. 
Anotlwr  problem  it  tlio  bolter  oliifsalion  of  oapital  spent  on 
condncfort:,  ha  it  doM  not  appear  prolialile  tint  we  shall  be 
abk,  fur  mnaj  je&ra  &t,  all  cvcsuU,  to  dkp^nse  with  these 
aljun^ts  to  telegraphy.  Moltiplex  telegraphy  can,  perhaps, 
be  oatried  » little  farther  than  H  ic  now,  althongh  here  igain 
impiovaiiient  nnaof  »  greater  dabofatioit  of  delkftto 
appliincM,  but  posribly  there  is  room  for  a  well  worked  out 
system  of  dupltixing  or  maltiplezing  urdinrtry  tines  for  a 
•oddeB  emergency  or  unexpected  rash  of  trLillic.  No  donbt 
nlajFa  ooald  be  made  more  delicate  than  thoae  atpnaent  in 
me,  bnt  especially  in  view  of  tbe  epcaiA  of  elMtrfs  Inalioil  il 
in  doiiblfnl  whclher  tbij  aid  to  diufanabing  fha  aiaa  of 
oondactors  would  be  advantageous. 

Sir  WiCLUM  PnEKc-K'M  remarks  about  wireless  telegraphy 
were  all  too  true.  Bo  long  ago  as  Septembar  2i,  IHOC,  at  the 
Liverpool  meeting  of  the  Dritbh  Association,  Sir  Wtllum 
himself  made  the  first  public  announcement  of  Mr.  Mmu  om  s 
inTOnlioo,  and  jti  now,  more  than  four  jears  later,  he  feels 
ooupollBdlo  aak:  *'  When  la  theze  at  prgwnt »  riogle  eieonit 
worked  commercially  on  a  practical  system  of  wireles  tele- 
graphy '? ''  It  must  be  remembered  however  that,  even  if  not 
a  commi'rcial  Kticc*9H,  wircltss  telcgrapliy  liaM  been  [levelo{>ed 
Qsefolly  for  naval  purp csea,  and  there  ia  little  doubt  that  it 
baa  a  Aitoie  before  it  In  nam)  an!  mUlla^  ■Ignalling,  for 
coast  comm-jDicationF,  &ni  similar  applications,  even  though 
ikui  wliolwalc  dL-iplac*  meiit  of  It li'graph  wires  and  submarine 
eablos  is  littlu  more  th&n  a  dream. 

We  now  coma  to  telephony.  Here  there  has  been  undoubted 
progreH.  mhI  progreae  at  a  rapid  rata.  Had  Mr.  Gaviv  acen 
fit  to  comply  with  Mr.  Rob>"rts'  rf-qn-  -f,  an  '  Ifncribod  the 
progress  male  since  1876,  ho  would  bavc  hi^d  lo  givu  almost 
the  whole  history  of  telephony,  for  Bri.l's  invention  only 
dates  from  1870.  Ponng  the  laat  few  yean,  al«o^  impioTa- 
nMBt  haa  been  foUowlag  improvement,  not  m>  mneli  fn  tbe 

tekpbotie  instruments  themselves,  which  are  etill  wonderfully 
simibir  to  the  original  Dell  and  Edison  patterna,  as  iu 
the  methoda  of  interoommunieation.  The  old  "  Umschalter  " 
board  waa  diiplaoed  by  the  moltiple  board,  and  almost  as 
quickly  the  «*braaohiDg  moltiple"  hae followed  tb«  **aeriee 
multiple,"  and  tha  tiraneliing  hoard,  •with  ils  Melf-re.storlng 
indicators,  is  now  being  improved  out  of  recognitioa  by  the 
amploymcnt  of  luminous  signals  and  the  adoption  ^whether 
pemanenUj  or  tentativsl;  we  kava  Mr.  GAvar,  lir.  SixcLaia 
and  Mr.  KnrosetraY  to  settle  between  them)  ^  On  oentnl- 
battery  syetnm.  Ono  tliinp;  gives  occasion  for  llion::;lst  in  view 
of  the  undoubU'd  prugrtss  in  our  methods  of  telopbonic 
OOnmVBication.  Telephony,  althoogh  no  longer  in  its 
iniuMf,  lias  onljr  just  passed  its  majorit;,  and  jret  for  years 
we  have  been  tranbled  with  eomplaints  as  to  the  faumfliciency 
and  even  the  ineiticiency  of  the  service.  Twenty  five  yeara 
ago  a  man  who  predicted  that,  by  means  of  an  instrument  on 
Us  writing  tibia,  he  wonU  be  aUa  to  flonversa  with  «  friend 


several  railc?  distant,  in  bis  own  voic?,  would  Lave  been  ret 
down  as  a  madiimn.  Six  or  «i^bt  )(&rs  later  subscribers  to 
telephone  excbangea  were  already  complaining  that  at  times 
spesoh  thfoqgh  their  instraments  was  not  alwajs  clear,  that 
'*eroM  talk"  sometimea  oooarred,  as  well  as  oooaaioDal  delays 
in  cffeeting  communication,  and  that  the  service  wss  too 
coiitly.  The  rapid  improvements  in  exchange  e<iuipment  and 
the  introduction  of  nndorgronnd  cables  of  wires,  with  low 
eapaoity  and  negligible  mutnal  indnetioo,  have  mitigated 
thcae  eiriU  from  year  to  year,  bnl  the  telephone  still  temdns 
as  it  ahvayj  has  been  the  most  abused  and  the  mosi 
sigoilicant  emblem  of  our  modem  civilisation. 

Mr.  Gavey  and  other  members  of  the  Institution  who  spoke 
at  the  meeting  last  week  were  greatly  impressed  with  the 
salentiRo  beanty  and  practical  possiUUtice  of  the  Poolani 
recording  liilephonfl — U'rmcd  by  different  speakers  micro, 
phonograph,  tekphonograph,  and  Iclegrapbone — and  Mr. 
Sinclair  rclvxed  to  tbo  abssnM  of  enthusiasm  with  which 
its  advent  waa  grsstsd  In  oat  aolmnna.  Tha  days  at  which 
this  instroneRt  waa  At  work  at  the  exhibition  were  anfor- 
tunatcly  not  many,  and  the  form  of  the  inatrament  was 
dictiittdly  a  labttratory  one.  An  a  Dcientiiic  experiment  tiie 
Poalsen  recording  telB]ihone  (a  detailed  description  of  which, 
from  Herr  Poownm'a  own  pen,  ia  poblisbsd  in  this  issna)  is 
as  oooalnBiTe  as  It  Is  briDlBat,  and  we  are  gratified  to  hear 
the  account."!  of  i'^  i  rfect  nrticulalion  and  frc-idom  from 
intrusive  nciscj.  lUit  up  to  the  present  it  is  stiU  an 
unde^'eloped  Bcit  ntifio  experiment,  and  great  modifications 
will  have  to  bo  made  in  it  liefore  it  can  become  a  practical 
instrument  to  replace  the  office  boy  in  connection  with  sub- 
scribers'telephone  instrnmenta.  It  ia  significant,  mitrcovcr,  that 
both  Mr.  (jAVEv  and  Mr.  Ki.sclair,  the  engineers  representing 
the  two  great  competing  tdephone  interests  in  tbUi 
country,  thonld  have  been  more  impressed  with  tha.  possi- 
bilities of  Herr  Pofi.sKN'a  invention  as  a  foreranner  of  the 
much  desired  Icluphono  relay  than  as  a  practical  recording 
telephone,  into  which  it  Is  primarily  intended  to  develop  it. 
Mr.  Gatky  indieatsd  hi  a  few  words  and  a  sketoh  on  the 
blackboard  the  means  in  which  the  Ponl-ten  principle  might 
possibly  be  developed  in  the  relay,  and  Herr  Pouuskn  himself 
rtfera  lo  lliis  applicjition,  Ilnrp,  liowever,  they  are  moro  or 
less  in  the  realms  of  speculation,  and  we  almoet  expected  at 
the  meetfaig  that  Prof.  Piaiav  wwdd  ham  xisan  lean  hia 
pre^tJrnii  il  fi:iiir  and  dirsipatpil  Mr.  Oavnv'a  hopsB with  a 
simple  appiicauoti  of  Ihci  calculus. 

One  more  side  of  the  qaestion  may  be  alluded  to  in  con> 
aideting  progress  in  telephony,  and  that  is  the  question  of 
administration.  In  Great  Britain  wa  bavs  histniments  and 
oTnmples  of  ciehange  equipments  and  nndarproanJ  w)rk 
second  to  none.  The  German  telephone  admiutitralinn  lias 
only  recently  commenced  introdming  transmitters  and 
rcoeiTan  of  moat  modarn  tjipes,  and  is  still  eofsed  with  tha 
single-wirs,  earth.ietam  sytisin  hi  nsailj  aU  its  tslephone 
d  stricts.  TIio  French  department,  although  it  from  the 
atari  enjoyed  uudergronnd  cables  and  metallic  returns,  iuu  a 
switchboard  at  its  central  exchange  of  by  no  means  up-to  date 
designj  and  even  in  Ihe  call  offices  at  the  exhibitioD  itself 
earbon-pencil  tcanamltlen  were  ht  use.  Bnt  Great  Britain, 
in  apilr  of  its  technical  superiority,  is  still  behin  1.  Tho  cmise 
is  not  far  to  seek :  it  is  the  "  triangubur  duel ''  between  the  i'ost 
Office,  the  Local  Authorities,  and  the  National  Telephone  Co. 
referred  to  by  Sir  Williav  PaaacK,  Wa  hava  oonsiatently 
advoeated  one  policy,  and  we  say.  wlUi  Bir  Wnxuw  Paascw : 
"  If  there  13  a  b.isiness  in  this  world  that  ought  to  be  manipu- 
lated and  managed  by  one  adiuinistration  and  by  one  concern, 
andoonivatedononaprindpla,  itiatbahnsuNHof  MephonT." 
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KLECTSOMAQMETiC  THEOBY  -CJUL* 

BY  OUTEB  UEAVI8IDE. 

(Contlmiei  from  pag*  44). 

5479.  TLc  molion  of  tloclrilkd  bypetboloids  comes  under 
the  thtory  of  a  movin^^  pli'ctrOD  merely  bee»ii?e  tl>e 
ciiuipotontial  surfaces  inaido  the  coiiical  wave  n re  bjpcrboloids 
of  revolution.  As  the  essentiftl  matheniatica  bus  b««Q  given, 
odIj  some  special  points  need  be  noticed  here.  Fig.  3G  will 
urKC.  to  illustrate,  only  ebaagKig  its  meaning.  The  electron 
is  now  to  bo  at  the 
Tb«  liio  interntl 


\  Qtand 


Wtt   The  oater  cone  is  iLo  'n  ave  front, 
•n  diMti  of  ekotrio  force.  TIm  two 
Tlw  eqwtiwn  miVt  by  {  4Qd| 
j_  _rQ  tant' 


(I) 


p  .  ■»  lan^  0  - 


(2) 


The  apex  is  the  origin,  x  being  meMur«<l  to  (be  right,  and 
y  npwaiwi  «b  tfa*  p^w,  wUbt  r  it  th»  vtotar  nnni  the 

origin. 

Consider  the  inner  Ljp«rboloir3.  Aboliab  E  anj  H  onteide 
it.  U  tbea  becomes  an  electriiied  hyperboloid  moving  parallel 
to  ill  ute.  It*  toU  of  fovw  it  int«ni«l.  Mid  ia  given  ^  ^ 


above  fonuuLr.  E  is  directed  everywhere  towards  a  certain 
oxtcmal  point,  the  apex  of  the  asymptotic  conp.  The  electri- 
fication i.t  negative,  sarfaoe  dec!;it7  ND,  if  N  is  tbo  inward 
normal.  D/  di0iBi«nti«tiiig  (2),  remembeTtDg  (hat  I  is 
coMtMit  (or  tht  bjpatlMlDia,  m  flnil 

"  (i,H:'tan<*}«' 
thanlbct,  bj  the  fimniil*  tor  B,  we  get 
KD-- 

2W(y^  +  jnan*0)» 
The  total  clcclrificiilion  on  the  bypcrboloid  is  infinito,  becatue 
Vidi  is  an  elemont  of  the  carve  in  the  plane  of  the  pipsr, 

>'+:Uan^t',» 


(4) 


(5) 


which  makes 


HDIS.  <"»»«('y,  ■  (0) 

ED  that  the  total  eleotriiication  on  the  bypcrboloid  is 
proportWHiAl  to  the  distance  from  its  vcn^x. 
Tfa«  noTing  force  per  unit  of  eleotrifieation  i«  S-i-  VbB,  or 

VuVuE    /,    «A_  _ 


«t  whieh  the  ttBsor 


(7) 


(8) 


All  riglif  aw  I'sntTtJ. 


So,  by  (I)  and  (8), 


(0) 


Thi?  is  constant  ali  over  the  hypirbolo:d.  It  is  somewhat 
rein;irkftl)lf  that  the  nortual  puil  of  the  electromaj-^nttic  field 
apon  the  eli-c  trification  shnuld  be  everywhere  of  ihe  samo 
tiit^n.tity.  As  in  jircvious  cases,  applied  force  in  the  direc- 
tion of  motion  is  required  to  maintain  it.  The  qnestion 
arises  whether  the  force  may  be  of  finite  total  in  this  eas«. 
It  is  nnlikely  to  be  so,  on  aoeount  of  the  association  of  tfa« 
theory  with  that  of  a  point  charge,  bat  as  there  are  no  plaOM 
of  infinite  £  wd  H  now,  it  ta  worth  looking  to  see.  Wo  b»v« 

eo««A=  - -JL^^,  (10) 


and  thonligiro 


cooaeqnently 
motioB  ie 


the  total 


cos  8t/8 

moving  foree  in  (he  direction  o£ 


(W) 


whtrt)  the  lower  limit  is  finite,  and  the  upper  infinity.  The 
total  for  the  complete  hyperboloid  is  therefore  inBnite. 

Now  look  at  Fig.  26  again.  If  we  extend  the  electric  field 
until  it  reachee  the  outer  hyiwrholoid,  we  shift  the  clectrifietk* 
tion  to  it,  and  the  same  theory  applies,  with  a  different  valaO 
gifiD  to  I.  Nest,  aboUeh  (he  S  end  H  inside  the  inner  hncV' 
bdflia.  Wo  tboB  h»TO  twoahatgedhraerlwloida  moving  olong 
tcii^other,  the  iniMt  000  be&ig  pooitnil;,  oai  (he  oater  «no 
Degaiively  eloetrilied.  Th*  elaotmugiiella  field  oxerto  the 
normal  traction  given  bv  (9)  OB  bottl  h|pvb(llaidi.  Vho  Mtar 
surface  Li  pulled  back,  the  inner  one  fiirwMdi^  VhoaooeiHiy 
applied  forces  required  to  maintain  the  motion  aie  with  the 
motion  on  the  outer  surface  and  against  it  on  the  inner. 

If  the  direction  of  moti<in  is  ri  vcr-iod,  without  changing  E, 
the  effect  xa  merely  to  reverjc  H.  Tbo  iiioviiijj  farces  remain 
the  same. 

^  480.  In  consideiiog  (|  4G8)  the  w»vea  cent  oat  Irani  ft 
growing  plane  eounw  of  udoctioo,  two  diatinol  oaaai  ameo^ 
aeeotding  aa  tbo  need  of  growth  WM  loM  or  gcootor  Chta 
thol  of  Ugbt.  Tbo  qnaBtioB  o(  the  tramitien  Unn  Hi* 

one  case  to  the  other  preseots  itself  :  whether  there  il 
difficulty  in  the  intermediate  case  of  equal  speed:;,  und  what 
is  the  Btat«  of  affairs  in  the  cylindrical  cap  which  completes 
the  diverging  pUne  wavea  gweratcd  wh<>n  the  speed  of  growth 
~  thotofUgbi. 


Fia  34. 

One  (igure  will  serve  fur  Itoth  ca-ses  in  conncctiag  the  two 
Bolutiona.  The  circle  is  of  r.^dii:?  rt.  Its  centre  is  the  place 
where  the  f  soiiroe  l»gau.  say  at  Ihft  momput  f-  0.  When 
«-  (,  tht-  circle  (section  of  cylinder)  is  tlio  wave  front,  and 
the  region  oceupitnl  by  tlie  source  extend:-!  from  the  contre  to 
some  distance  less  than  •!,  gay  to  .r,  when  u  —  Tljen  any 
point  P  within  ihe  circle  receives  induction  not  from  ilte 
existent  source  between  O  and  a,  but  between  O  and  some 
point  not  so  Car  as  «,  except  at  a  itself.  If  P  is  on  the  oirole 
itself  it  is  only  just  beginning  to  receive  induction,  namelf, 
from  0.  The  intensity  of  H  is  greater  in  tlie  right  (haa  in 
the  left  semioirole,  because  of  tho  source  being  to  tbo  right 
of  0.  Tbo  fonank  Cor  U  io  (29),  im.  Pat  ^-0,  and 
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(2) 


en  T,  yw  nlu  dMndBtanBined.  The  resolt  may  be  mitten 
tlw  forn 

vhan  X  if  giTBO  bj 

^_(r»^-i(')»('V'- 
r»<  -  " 

Hera  I  is  measured  Irom  O  to  iho  right,  and  g  apmurd  on 
Hw  paper,    Not«  that  tbo  denominator  in  A  eumot  wniab, 
povMtd  we  ktm  inaide  the  circle  of  diatarbance,  so  tbii  X  ia 
im1  foaUifa  «nd  <  1. 
la  tba  timtUag  flue  »  »  r,  the  eolation  reduoea  to 

H-  /    O-*'* -='-.•/')'.  (8) 


.  f  aavtw  nov  astanda  from  O  to  Q.  The  maigiielia  Caroe 
ii  BtOl  Mio  OB  fba  ehda,  wn  tA  the  point  Q,  iiliatft  H  la 

InereasinK  m  above  r,  tbo  wedge  begiaa  at  Q,  wifli  aides 

i:ing:nuliiil  to  the  Cylinder.  In  the  ease  shown,  «^  Sc,  so  that 
K  is  the  c:(tren)«»  kmit  of  the  source  at  time  (.  We  cannot 
fxiwct  the  formnla  (1 :  .  li^  v&lid  outside  the  circle  when 
taken  literally.    But  ii  may  bo  suitably  interpreted.    It  is 

aooinleDt  to 

and  when  «>f,  the  vanishing  of  the  daooaaiiMtoc  aegantea 

the  circle  into  two  regions,  to  right  and  left  of  the  ohoid  AB. 
1  i;j  '1  Ur>  M  1e,  the  angle  tan*'...  increaces  from  0  on  the 
ctrcuiai  LouiiJary  to  Jir  on  the  ohord.  Un  the  right  side  it 
increaatf^  froni  ^irOB  CIm  cboid  to  w  cn  tt*  inalllilair  ol  Uia 
drele.  That  is 

oa  the  eyUodtkal  boujEair  en  Om  li^  rida,  «M>liair  tfiis 
value  on  the  plane  AB,  aad  MM  00  the  ccnMDdar  ol  the 

ejlindrioal  boundary. 

Novr  the  lant  f<jrmii1a  shows  the  constant  valne  of  II  inside 
the  wedge  as  found  by  a  dift  rent  kind  of  integration,  t:468, 
saitable  for  ths  <  Me  ti>r.  See  Fig,  &0,  indicating  the 
limilH  of  intt  ;:;ration  when  the  point  P  is  shifted  outside  the 
eirele.  say  to  1' .  Ho.  by  u(sing  the  formula  appropriate  to 
the  H-f-t^cBso,  the  extension  to  n>v  require*  us  to  keep  H 
ui  the  c  rculoz  bosodaiy  Tain*, and  oontinae  It  vp  tothe^oe 

wave  front?. 

We  mu.'^t  ne\l  show  thai  the  complfcta  integral  in  the  n>i' 
case  paasds  properly  mto  tha  above  form  when  we  leave  the 
region  of  constant  H  and  CBlar  Um  cixela.  Tlw  aaa  ba  ioiifc 

linu,  bj  (81),  §468, 

fu         1       f  -tir 


H- 


and 


V't-'UZ  , 


(0) 


At  the  limits,  when  complete, 

v*t  -  w 

mfof  Uw  •¥  mgu  with  the  liner  valne  of  trUeh 

two  wau  of  the  time  WMMe.  Bo  the  r  limits  are  T)3, 
wbieh  OKd  in  (6),  proditfa  the  preceding  result  (6).  But  tbb 
is  ciily  trne  provided  the  lower  limit  does  not  pass  the 
centre  of  llie  circle,  because  the  source  docs  not  exist  on  the 

left  of  O.    iUiC  when  V  ia  shifltd  to  the  circle,  the  lo  vi  r 
limit  is  &tal  duwQ  to  ztro.    After  that,  when  F  is  shifted 
intide  the  circle,  the  lower  limit  fur  t„  moat 
Thenfore,  applying  thin  to  i(3i,  by  (8)  we  g^ 

.        .  -* 


(10) 


That  is, 


H 


sm' 


,  t^-m  "t 


(II) 


This  gives  the  full  value  (5)  on  the  right  portion  of  the 
dronlar  bonndanr,  half  this  value  on  the  line  AB,  and  zero 
on  the  left  oiwolar  bonsdary.  Just  aa  befnret  in  iiiet.  Bo 
formnfai  (II)  sbonld  mean  the  same  as  (4).  TUa  ia  ^  aaae, 
for  thqr  w*  mntoally  tmaafbrntablai.  Bat  paj  peoper  fttteD' 
tioB  totbeaignof  vS-M  (Mhanriae  thaaa  iamiaa  ainaalax 
fmatioaaan  tNaaharana.  Tha  mUeal  mvafc  b»  hagt  to  ila 
<f  TBlsealvtTC. 

We  have  therefore  a  complete  harmony.  We  can  pass  only 
suggestively  from  the  u<i-  to  the  u>v  case.  But  the  latter 
is  more  comprehen.iive,  and  we  can  include  in  it  both  cases. 
We  have  then  two  forma  of  solution,  one  outtide,  the  other 
inside  the  circle;  and  if  c  is  made  less  than  u,  the  ontaido 
solution  disappears  and  leaven  the  inside  one  alone. 

Now  gu  on  further.  When  the  source  has  i cached  B,  stop 
its  further  oxtansion,  and  fee  what  happenp.  The  former 
stat«  of  things  will  continuL,  Lot  \vith  an  exactly  similar  nejj-a- 
tive  state  superposed,  with  origin  at  B  instead  of  at  0.  After 
a  Uttia  vhik  fhaiaCoie,  wdiiSlhm  tUiiga  aa  in  Fig.  $6. 


Fio.  35. 

The  plane  source  extends  from  O  to  R,  beginning  at  0  at 
time  <  =  ii.  In.side  the  left  circle  the  value  of  II  s  (tm  ii  by 
1^1 1 ).  Between  the  two  droles  and  between  the  tsDgeat  iiucs 
it  has  the  constant  value  (6),  this  being  the  region  of  the 
plane  waves.  In  the  right  circle,  the  formula  for  H  is  lilce 
(11),  with  suitable  change  of  origin,  and  time  reckoning. 
H  falls  from  the  full  value  to  half  value  in  passing  to  the 
vertical  dtotii,  and  then  to  egto  on  the  right  circular  boundary. 
As  time  goca  OB  the  eiialea  overlap,  and  the  region  of  constant 
H  and  £  diaapfem. 

If  wvioeieaae  «  to  InAiiityi  wa7oblaia  the  naolt  doe  to  the 
imaiediala  ataztiqg  (all  ow  at  tka  iHMiMin«at)«f  theptaico 
rtrfpof  /  aitenifliqf  ftan  OtoR  1%^  81  mils  fUa 


FW.  38. 


We  have  II- /.Vi'  between  the  two  circlec,  snd  in  the  kit 
eiiglailiafiTaBlir 

This  is  derived  from  (11)  by  making  ae .  But  it  may,  of 
course,  be  obtained  frotn  the  reduced  form  of  the  integral 
leading  to  (11).  H  fulls  to  half  the  constant  value  on  tlie 
\  trtical  diameter,  and  then  to  sero  on  the  left 
Similarly  in  the  right  circle. 

It  may  be  asked  what  the  semi-elliptio  haes  BM 
In  *  pxevioas  problem,  §  478,  tbev  were  the  Uaaa  ol  the  indhiO' 
tioD  anteriiw  at  tha  top  and  laavug  at  the  bottom,  tbair  eon* 
tfamaBaaa  Saiflf  pUoa  abeeta  of  indvetioB.  Bnt  in  tha 
pnaaBt  eaae  the  plane  sheets  are  sheets  of  electric  ourxont. 
Vom  the  euiieot  divide  over  the  circles  in  the  same  way  in 
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the  present  problem  ?  Yos,  just  the  same.  The  y  and  ; 
compoDents  of  the  carrent,  lay  C,  and  C^.  are 


,1;'  '         ill/  ^  ^ 

that  is,  the  rate  of  iocrcase  o(  II  along  any  line  in  the  plane 
measures  the  traneverse  current  density  from  right  to  left 
across  ihe  line.  To  fix  ideas,  x  is  downward  through  the 
paper,  y  upward  on  the  paper,  and  z  to  the  right  Origin  at 
centre  of  Itft  circle.  80,  if  f  is  down  through  the  paper,  so  is 
H  all  over,  whilst  E  is  from  left  to  right  above  f,  and  from 
right  to  left  below  it,  betwoon  the  circles.  The  electric 
current,  therefore,  enters  at  the  bottom  and  leaves  at  the  top 
of  tlie  left  circle.    Using  (18),  applied  to  ( wo  have 

where  r-  -    -f- :'. 

Now  the  displacement  rE  is  the  time  integral  of  the  current. 
Odtaide  the  circles  this  means  simply  first  K^  =  0,  until  ri  -•y, 
and  then  V.^  =  ±  \  i,  from  1/  =  >j  until  rl  ^  r.  At  this  moment 
the  circle  n  roaotios  the  point,  and  later  still  the  time  integrals 
of  (H)  must  be  added  on.  Thu^i, 

E,  -  J  jc^lt  -  ./^[lo8    +  (rt^  -  r- )»;  j  " 

■J.T  r 

This  is  the  complete  formula  for  the  upward  component  of 
the  electric  force  in  the  circle. 

As  regard)  the  other,  we  have  by  dififorentiation, 

.        sin  '  =»  -        -    ^  •'  .  (IG) 

Tarticularly  attend  to  tha  Jir.  If  it  is  written  y,  every- 
thing will  go  wrong  in  the  suhscqnent  work,  and  the  displace- 
ment will  not  be  continuous  in  the  circle.  Having  fuund  this 
out  by  troublesome  oxptirience,  it  follows  that  in  integrating 
(li),  which  has  the  numerator- we,  of  course,  use  the  left 
member  of  (IG)  when  y  u  +,  but  must  ch&nge  its  sign 
when  y  18  ■■ . 

The  final  results  are 


K. 


(17) 


inside  the  loft  circle,  using  the  +  or  -  sign  according  tL»yis  + 
or  - ,  that  is  above  or  below  the  plane  of  the  source  of  induc- 
tion. The  initial  displacement  due  to  the  plane  waves, 
already  referred  to,  is  included  in  (17).  The  two  equations 
(l-'j)  and  (17)  give  a  complete  account  of  how  the  two 
oppositely  directed  uniform  horizontal  displasements  above 
and  below  the  plane  of  f  arc  joined  together  through  the 
terminal  circle:!.  The  nature  of  a  line  of  E  dilTers  according 
to  whether  it  strikes  the  f  plane  in  the  cylinder  or  goes  round 
its  extremity  in  the  outer  part  uf  the  cylinder.  If  it  goes 
round  it  does  so  in  a  continuous  curve  which  is  naturally 
vertical  across  the  continuation  of  the  f  plane.  This  applies 
to  the  outer  lines  of  force.  Dot  the  inner  ones  strike  the 
f  plane  sideways  above  and  below  it,  in  the  right  part  of  the 
left  circle  and  in  the  left  part  of  the  right  circle,  ho  as  to 
produce  closed  lines  of  diiiplacement  possessing  a  pair  of 
convex  cusps. 

(jf'o  hf  runtinutti.) 


Heavy  Motor  Traffic  in  France. — A  mcoling  of  the  Liver- 
pool Solf-Propolled  Traflio  Asiociation  has  been  arranged  for 
the  evening  of  Ddcombcr  3rd,  when  an  address  on  "  Heavy 
Motor  Trailia  in  Krance"  will  be  delivered  by  M,  G.  Forcslier, 
lufpeclor  of  HoaiM  uud  Bridges  iu  Franco.  The  addrcbS, 
which  will  bj  delivered  at  the  Uoyal  Institution,  Liverpool, 
will  ha  illustrated  by  lantern  and  cinematograph  vitws.  In 
connection  with  the  visit  of  M.  Forostier,  the  Lord  Mayor  of 
Liverpool  will  give  a  luncheon  at  the  Town  Uall  on  the 
4  th  prox. 


THE  TELEQRAPHONE  :  A  MAGNETIC  SPEECH- 
RECOBDEB. 

BT  VAI.IiKll.VK  t'OI  LSEN. 

The  following  is  11  description  of  the  prinoiplea  and  tbo 
arrangement  of  my  invention,  which  1  have  called  the 
tclegraphono.  A  steel  wire  (piano  wire)  AB,  about  l-6m. 
(6ft.)  long  and  0  Srani.  (-'..in.)  in  diameter  is  stretched  on  a 
board  (Fig.  1).  Along  it  can  slide  the  electromagnet  K,  which 
embraces  it  with  one  of  the  poles  (Fig.  '!).  The  core  of  the 
electromagnet  ij  a  piece  of  Hoft  iron  wire  about  8mni.  (  \in.) 

Iring  and  0  7J3min.  (  in.)  in  diameter,  and  the  elei  troniagnck 

itself  is  in  sericii  with  a  battery  and  a  microphone,  or  ia 
connected  to  a  transformer  in  the  microphone  circuit.  At  the 
hegiuning  of  an  experiment  the  wire  should  bo  completely 
unmagnetised. 

If,  while  the  electromagnet  i.s  Hliding  along  the  wiro 
with  a  velocity  of  about  lin.  per  Ei  oond,  the  microphone  ii 
spoken  into,  the  current  fluctuations  produced  register  theu- 


Ki.i.  1. 

selves  by  means  of  the  electromagnet  on  the  steel  wire.  If 
now  the  electromagnet  is  connected  up  with  a  telephone  and 
made  to  travel  over  the  wiro  again,  the  telephone  repeats  what 
wa<  spoken  into  the  microphone.  Thus,  owing  to  the  great 
coercive  strength  of  steel,  there  has  been  impressed  on  the 
wire  in  undulations,  so  to  .spenk,  of  magnetisation,  a  kind  of 
writing  which  is  permanent,  and  faithfully  records  the  articu- 
lations of  the  voice.  When  Y,  is  put,  now,  in  direct  connec- 
tion with  a  moderately  strong  battery  and  is  made  to  pass 
once  more  over  the  wire  the  magnetic  writing  is  obliterated 
under  the  Intloence  of  the  constant  magnetising  force,  which 
is  great  compared  with  the  intensity  of  the  writing  magnetic 
forces. 

The  wire  Alt  is  too  short  to  contain  many  words.  In 
order  to  obtain  a  larger  oujiauity  a  very  long  piano  vrire  ia 
wounti  very  firmly  round  a  drum  having  a  tine  spiral  groove 


Kk).  2. 


on  its  surface,  and  the  piano  wire  follows  this  spiral  groove. 
Parallel  with  the  axis  of  the  drum  there  is  a  rod  upon  which 
a  kind  of  sleeve  can  slide.  The  electromagnet  is  fastened  to 
this  sleeve.  When  the  apparatus  is  in  operation,  the  electro- 
magnet embraces  with  one  of  its  poles,  or  with  both,  the  steel 
wire  (Fig.  .'li,  and  during  the  rotation  this  pteel  wiro  itself 
pushes  the  electromagnet  and  the  sleeve  along  the  rod. 
It  U  very  easy  to  handle  a  drum  of  this  kind,  and  the  whole 
arrangement  is  very  convenient  for  t  \periment').  Of  course, 
it  mast  be  borne  in  mind  that  in  the  various  telephonic  and 
telegraphic  applications  of  the  telegraphonic  principle  there 
are  certain  conditions  which  must  be  fulfilled.  The  nature, 
dimenbiuns^,  and  cost  of  the  writing  baai.s,  and  the  velocity, 
the  construction  of  the  electromagnet  and  the  magnitude  of 
the  current  muet  all  be  considered.  Without  going  into 
details  here  I  only  beg  to  direct  the  attention  upon  some 
eiiiiential  points  concerning  the  tliree  proceedings — viz.,  the 
inscription,  the  reproduction,  and  the  obliteration. 
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Most  frequently  the  inscription  is  eSoctod  by  means  of  a 
polarised  clcctroinagDot ;  bat  tho  polarisation  and  the  degree 
of  the  poUuisation  most  not  be  arbitrary.  Let,  for  instance, 
the  eleotromagnet,  by  meens  of  which  the  writing  ia  to  be 
peifdrmed,  obliterate  a  prior  magnetio  record  and  also 
•iinnltaiieonsly  ma^netisa  the  writiog  basis.  Then,  during 
tti8  inmriptioQ  the  ettotmnagDet  is  given  the  polaiiaation 
cmOMd  (o  that  wUdb  tt  had  dnriag  the  obliteration.  In 
(Ua  tnar  »  livalj  mmmant  of  Um  moleenlar  magnvls  is 
oUtiDM  ftt  tiM  VNj  aUHiitiit  of  tening  Uw  writing.  The 
nmq^ililHir  wmmm  to  inoKace  mnoh  in  thM  magnetie 
iteMf  intrffwif,  tod  vnxj  tbad*  of  11m  mitiag  Heoiow 
ektrtmely  perceptible.  Ordiaaiily  the  polarifation  of  tin 
vriticg  mtgnet  is  oaly  •  very  fwaU  faction  of  that  of  fho 


Fm,4. 

oblileiatii-'j.'  cci^  TLti  ucarer  its  polarisation  approaches  to 
the  neutralisation  of  that  of  the  writing  basis,  however,  tho 
feebler  may  bo,  of  COWst^,  (ha  polarisation  of  the  obliterating 
magnet.  The  coercive  fcrce  determines  the  degree  of  polari- 
sation which  exactly  ntiutralises  the  magnetisation  of  the 
wtiting  basis.  It  is  found  that  the  writing  is  somewhat 
weak  irben  the  ipolaxisation  of  the  electtomagnet  daring  the 
proecsa  of  inaeniition  is  jack  cqnal  to  Hint  wed  in  the  pre- 
oedbg  oUttantMn.  Is  oider  to  pobdn  tho  electromagnet 
%  ooBituk  onmiit  or  a  permanent  magMt  naj  bo  mad. 

II  Ibo  poiitifo  and  negative  eorrcs  of  an  altwnating 
ourrent  differ,  their  faculty  of  prodaoing  the  writin|f  may 
equally  differ.  This  explains  the  peooUarily  that  the  direo- 
tioB  of  the  jprinuy  eomnt  with  »  Mitatn  polaiiaatun  of 


able  to  reproduce  with  the  greatest  exactitude  not  only  woidf 
9f  uken  or  sur.g  into  tho  mierophone,  bot  aliO  wM^yUM  ttid 
even  the  feeble  (ouuda  of  respiration. 

The  writing  is  completely  obliterated  by  passage  through  a 
magnetic  field  of  sufficient  strength.  Ordinarily  it  is  sufBoient 
to  let  the  writing  basis  pass  tba  wcltiag  magnet  or  another 
small  electromagnet  energised  by  a  current  from  two  or  thrao 
oelia.  If  a  'speech,  however,  be  inscribed  by  means  of 
an  nnpoUiiiod  magbot  on  a  writing  basia  alnadf  wiitin 
npoB,  tbaia  Bmlti,  as  a  lal^  aot  aa  oUitoiaUaB,  bat  an 


the  writing  bat>id  may  sometimes  influence  the  writing 
which,  in  the  acoondary  circuit,  ia  performed  by  an 
vnpolariiied  elcetromsgnet.  This  is  owing  to  the  lack  of 
voifonnity  in  tba  msiiBai  in  vbkb  tba  nsiitaaos  of  the 
inierapboiM  is  Inciassim  aad  dfaBiaidiiqg.  Vba  inequality 
b«BS  apokaa  of  la  padN«a  tl|»  SNia  csBsMkirtIo  tba  non 
tba  noyilty  of  tba  oatboB  gfannkB  ii  eooiiteablo. 

It  Beams  that  a  speech  (or  a  aong)  inscribed  on  the  wire 
nay  ha  reproduced  indefinitely  without  any  perceptible 
dfaninution  in  clearness,  the  tone  of  the  voice  remainiug 
perfectly  distinct.  Even  when  the  apparalus  is  a.9  primitive 
as  tliat  of  Fig.  1,  the  reproJuod  vnii.t  i :  ili^r.inf^ui-iiod  by  tho 
highest  oleamoM  and  purity,  and  free  from  disturbing  accom- 
 ■  ' --   Tba  tahgnBboaas.af  maca  sstant  data  aia 


Besides  oommoD  pisna  vnas,  sled  ribbona  and  aialid 
wires  have  bean  used  as  writiB|  bases.  The  dimansionaof  the 

sted  ribbons  were  3mm.  x 0-105mm.  (■in.  x  ,Vin.).  Tbe steel 

ribbon  pnssoa  from  a  roll  to  a  second  receiving  roll,  where 
ihf!  layers  of  the  ribbon  may  covtir  each  oilier  without  the 
writing  being  destroyed.  As  to  this  Id.ni  point.,  it  has  boon 
proved  by  experience  that  IHh  iii;i:'ri('li;-;m  dui-s  Iravfrsf^  the 
ribbon,  though,  as  a  rule,  thoro  is  s.itlic;!  :it,  air  space  I  ctwicii 
conEecutive  layera  to  affoni  m  ^irly  uoinplfte  protection.  With 
a  speed  of  about  Im.  i.'M:,}  pur  gococ  I,  O  lui  litre  (.,.'„  cub.  ft.) 
of  steel  is  needed  for  a  -speech  lasting  an  hour.  Instead  of 
ribbon,  a  liuH  piano  wire  unrolling  from  one  place  to  another 
may  bo  UEed.  In  some  cases  nickel  may  with  perfectly  good 
effect  be  uteU  as  a  writing  basis,  which  fact  is  in  accord- 
ance with  the  known  properties  oi  this  metal  as  regards 
permanence  for  weai<  niagnetisaUoBS,  aad  demooatratM  hf 
A.  iJlt.  The  great  dependence  on  mechanical  influenees 
wUobbdbaraoteristio  of  tbe  magnetic  state  of  nickel  demands, 
however,  oaxeful  handling  of  tbe  nickel  wire.  It  it  not  likely 
that  the  common  ateol  oaal  bitheito  ii  exactly  tbe  most 
soitabla  tat  tetegzaphonio  porpoeea ;  most  probably  other  and 
batlffkiaaiantoT  ' 


Km.  6. 

I  have  uo  intention  of  speaking  of  all  tho  various  spci-'iGcally 
phonographic  applications  of  the  telegraphonic  principle,  nor 
of  the  constructive  diflfercuces  in  connection  u  ilL  ^a:  li  appli- 
cation?. Nevertheless,  I  think  that  tbe  foUo'.'.ing  iiri-uigcnn  at 
ought  to  be  sketched  :  .\  long  -steel  ribbun  is  stretched  l>etwcen 
two  rolls  which  can  rotate  at  a  ralber  considerablo  speed. 
The  riblion  passes  a  series  of  electroiuaguets  at  a  speed 
regulated  according  to  the  circumstances.  The  electromagnet 
E  iateribes  words,  music,  &c. ;  the  otlier  electromagnets  — 
"  the  reading  magnets"— roproduco  the  communications  in  the 
telephone  of  each  hearer;  and,  finally,  the  oblileratiog  msgnet, 
V,  equalises  tbe  l"fignfti*  variations  of  the  ribfon  i "  tele- 
pbonlo  aavapapar,"  Hg.  A.).  As  using  does  nr  :  ui  en  tba 
wriliop',  we  are  able  to  intercalate  any  number  of  reading 
magnets. 

Again,  it  is  possible  to  uas  tbs  telegiq^Miia  to  inariass  tba 
telephoaic  ourrent  (telepbonio  relay).  Tba  aogintar  B.  & 
Uagenann  ba.s*  proposed  an  atraannsiit  irUsb,  Ihsomtiailly 
at  least,  is  very  simple ;  aad  vblfli  I  here  deaeiib^.  A  drum 
is  provided  with  a  series  of  cirenlsr  steel  ringi;  having  their 
centres  in  the  axis  of  the  dram,  their  planes  p<>rp  iidienlar  to 
tbe  axip.  As  the  drum  rotatt!:.  whatever  is  spoken  into  tho 
microphone  is  inscribed  on  tlie  first  rin^;  liy  uuiuh  of  a  writing 
magnet.  By  means  of  a  scries  of  reading  magnets  plnced  on 
the  (irst  rinir,  the  word^  are  tr.inpmitted  to  the  ollit  r  rings, 
which  svnchroniciilly  carry  tljcir  iipiiilly  formed  writing's  past 
their  reading  magnets,  duly  connected  together,  and  afterwards 
part  oUitflrayjiff  magoiti  (Fig.  6). 
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An  elegftnt  method  of  campensation  hu  been  inTentod  by 
Mm  tnginoer  P.  O.  Pedersen  aod  allows  several  speecbea  to 
be  intermingled,  ao  that  thflj  eaa  tOatinuds  b*  npnodiwed 
separately.  Aa  it  <•  not  tiaM»  to  dmoiSbt  lUi  aaatfaod 
ntiitMtorily  in  a  few  wwib,  I  dull  net  tgrnk  ftuUwrof  it 
htm.  Later,  perhaps,  Mr.  PtdefMB  ItimMlf  will  iMka  ft 
commuaication  about  it. 

In  my  endeavours  to  develop  the  telegraphooe  T  have 
nci  ivt  il  tbc  greatest  aasistanco — fir>t  from  Nlr.  I'.  P.  Pedcrs*  u, 
aiid  liho  frouj  Mr.  H,  S.  lUpemann.  I  owe  thi-m  both  my 
beat  thanks.  I  Lavo.  besides,  to  ibank  the  Insutuliou  anJ 
experts  abroad,  as  well  as  (hoae  of  my  own  country,  for  the 
inteiMt  tbij  btm  thows  in  itm  ttt^nplicQt. 


fBLBaBim  AHD  TELEPHONIS  M!t  TBI  PAB18 
EXHIBITION. 

In  HtjBiit  hm  Papar  on  "Tehgnpha  and  Telephones,  at 
tba  Paiia  BiUUtion/'  laat  waek,  Mr.  Qmnj  sketohsd  the  figure 
bdow  on  tha  UiafcbMiidtMiAaAdiad  tba  toUowing  axplanatioD 


The  foUowiogiian  abatoaat  of  Um  diaoosaioa  oo  Mr.  Q«v^s 

Paper: — 

I  .Hir  WILLIAM  PUHK<:*K,  K.t'.B.,  »Im>  u|«oa1  iIm  diwuMioD,  nid  it  <Ud 
lib>  havt  gixKl  tu  Me  auch  •  mj«<l«I  ftMMmbl;  U>  liat«D  to  ao  •ddreai 
wl.iMi  l.n;l  li'Vi'miiliy  |.ridti).»lly  f<n-  ixm  Uxl.  Hh  miml  »wiM  nr-t  li«1p 
R-.n.i;  f'lt  k  t  )  Ihr  ciirir  fUk^'r*  of  the  h»t<^ry  'Ji  ihi"  In. '-iluiU-Mi.  wben 
•«Q>>ati»ii  Hfter  MowtKm  WM  liruo^bt  bdurc  Umhd  :  the  room  iucU 
^I'l   I  iiaial^iaia»ttaasmlM|it  II  ilmrrallTTin-'-'^' " 

I  b»j  ju«t  >i««o  gif«D  to  Hr.  OaW,  Mr*  Ow  artirertbe  ny.  I(  joun^ 
meicl«n  ol  th«  lootitutioo  took  the  trouUe  to  rvx)  the  earlier  vulumee  ujf 

I  tba  ProeteHinti  thrj  would  find  then  ■  Krett  ileal  thkt  «M  iotereetiiiK  ; 
ihfy  would  find  ihtn  *  i!:<i«xl  ilral  t  -  1mm  w>d  »  gi'cat  piuijr  (mIk 
.>aiLh  ■■u]'\  -ivf  llipiii  (rum  Ji  j;  -i.l  unhs  troublo.  Thii  WM  nut  tlie  fimt 
utile  liikt  a  I'Aixt  Lai  heaa  m  iti^:  room  det«ilii>g  (he  eihibit*  »l 
difiMreol  cxhibitionf.  He  had  had  the  ^'ratiScation  himmf,  on  noi*  than 
<m»  oeeauno,  ut  britiKinK  befor*  tJte  Inititutioa  thioK*  mowo  in  faria, 
Chicago,  I*IuU.li  l|jhiii,  Muni.  h.  itil  Vir'tini,  »tii!  hu  U';'-<\  »s<^  tr«»ti!»l  lh»t 
che  pructi  t'  ■riirk'iAii.'ik'  \<\'h  ih«  titv  <'»rl_v  ■:!ti>i  'f  tlte  I'l^iitutiMU 
would  be  ooutiouei),  aod  that  *vtry  pnetiiile  advaDlace  would  b«  takeu  tu 
anloul  how  firn^raea  wta  Koiog  on  in  olWviuntriWi  Ha  would  not  lay  tkai 
we  were  behiadtnod,  but  i(  we  did  not  look  nut ««  eknttld  be  Retting  behfad. 
Twenty  three  yean  bad  clapaod  ainoc  tha  telc|>b<iae  had  firtt  been  intro- 
duced itita  KogUnd  (at  lljrmoath  and  at  tlte  loetiUitiool,  and  wbora  were 
we  uuw  '  \V»«  th"  teWhnne  imlixtr^  in  Ilii«  i-.-.ur.Uy  in  a  (!  uri^Iiioi?  or 
in  a  proper  po«iti iju  '  A  kiii  l  i  (  tiimvulur  ili.r]  w.m  .r  iin(  cii.  ' 'n  lUr 
Qua  baa>d  there  wia  a  oompaojr  atriTing  hanl  and  doing  iu        to  niaiDlaia 

a  MCj  difleult  jmitiaat  Ihwa  wwa  wMiiriflitita  afriagiBg  ap  sad  toy- 
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A*  Oluitra^ga  laeUiad  which  it  i«  ilKiui;lit  might  be  developed  into  a 
•alinfactory  tele)  lione  rc|>e«l«r,  tli<!  following  wax  •ui:fffe«t*>i!  ;i4  «  (rnnuK! 
work  to  be  built  uiK>a.    A»umioR,  a*  illuelnited  io  il,-'  lint  thrre 

are  tix  or  moreeodlciu  steel  banH>,  A,  it,  C,  T),  ^c. ,  rfvolvinx  at  enabnilutely 
uulform  rate  round  suitable  pul!<?7  wh«et«,  and  that,  approarhioK  cloeely 
to  itie  band  A  are  the  |k>1<>«  of  an  vlectT>>magnet  1  connected  to  a  telephone 
T;  thai  a  little  further  oji  au  electromagnet  2  oinunted  in  a  nmilar 
naaMr,  but  euoneeled  to  a  corrt^i'OLding  magnet  oo  band  It,  and  Iwyood 
thia  an  electruouKuet  3  entabliihee  a  relation  between  bands  A  ' '  '-"  ^ 
eo  on,  next  ihut  loiidit  B,C',  II,  K,  V  are  fitted  with  a  number  if  '  If 
lui^ate^  8,  joined  up  in  eefiei  and  counectal  to  the  lime  over  which  it  ie 

IwranuMBt  e«n«Dt  drralale*  an  flsaAat  point  9. 

Then,  on  starting  the  apiiaratu!<,  aiwl  u\»i\lu^  into  the  teleph<meT 
baud  A  is  enrrgiscci  by  the  aetiea  of  iransreriw  iti^kgutftic  pularitir^ 
due  to  thA  rariftblo  currents  iu  <li«  elcctrumaguet.  An  the  bxml 
in  its  rei  iiuii.  a  piuead  unclor  magnet  2  it  grnerates  cumjnte  whti-h 
im  tranauutled  to  ii«  C'irrv>]>oii<lu»g  etectromagnet  on  band  it,  there 
10  nfiaat  Um  maanili  rlTccl.  TJm  mm  action  takes  place  between 
eleMMmaiMtSand  \m\i\  C,  and  worn  anlfl  the  whole  of  tlvc  independent 
liaods  ape  each  impreneil  witl>  th»  «»m<i  m«iffneti._  ulj.lihli^t.  On  cooipletiog 
half  of  the  revulultoo  the  baniU  1'-,  i ',  I '.  K.  V  ]  jo  !? r  and  energise  the 
aeriea  <rf  electraniagueta  wlucb  arc  jo'uied  up  in  such  a  maaaer  H  to  com- 
Mte  Uis  eleolriMiMitiTa  forcea  doe  t«  Mah  lepante  bud,  «ad  liillj  tba 
larita  «(  eleclfoBueieU  9  wiota  out  tha  wlnlt  rtcord,  and  laam  tha  Mada 
tm  10 htaeltd twicgr fiwh  nafcsaioM 


iug  to  eiiiuUte  their  wouW-bf  •  ii :;»'if  nr,  an  !  lli*tf>  wn  in  tfii'  I'.vUgruuod 
a  euudi  <lepattuteot  ualled  tin-  I'm  <  ■<•  ijn.t;  it.i  vcrv  uii  i  t  tu  meet 
the  wanbi  of  the  |mblic,  aa>t  liiie  latter  bad  tlie  very  great  adriuituge 
orer  OTtry  ooa  of  it*  oompMiUin— vk.,  ttiat  ii«  back  wm  bnad 
eiKnigh  to  bear  tha  greetaat  poeaible  absiea  that  could  I*  bmttRht 
n^ifirit  it.  Iff!  rriTirsI  thp  pi^iHoti  n?  M«*xif^.  Mr.  **«vny  liad 
ni."iili"nr(t  ilirri*  r7fryU>iy  n-ight    -Mrt  li>  owii  ex' liaiigR  and 

b«  |>iace^  tu  locDinunicatiou  wherv  be  lik«<i  and  wiljt  wht>m  he  pleased 
on  condition  that  tliere  wu  complete  intercommunication.  Uut  hoar 
wa*  free  intcro^inmuuicatioo  poaaible  if  every  competitor  hid  bis  own 
twitch  and  trausniitter  and  ioatrumeiit!  Tlte  dilUculty  waa  bad  enough 
with  three  oompetit^m,  but  what  would  it  be  in  theae  eircuDUtauoea  \  If 
tliorc  W19  %  I'U'liiei:^  in  rtii.i  world  that  ou^ht  (u  be  manipulated 
uid  uiiii.u,;»l  l  y  'jv.f.  n  lojmiatraliou  ai>d  by  one  oiniceru,  and 
conducted  on  one  [nliiciple,  it  waa  tba  baaauew  W  talaoliiiQy. 
Ho  bad  hjD|«l  that  ha  wdd  laa  th*  *f  «h*a  mmj  hoos*  in  tUa 
eoontiry  ahottld  have lu  own  tdaphooc, and  Itet  thw* «<mUI  baa  ancUe- 

ablir  and  eaay  mode  of  placing  every  h'luse  io  comntooicati'm  with  ev»rjr 
other  bouae  io  the  I'aited  Kingdom.  Well,  thia  was  thrown  to  tba  win<le 
with  a  grrxt  ntany  other  wild  illusion*  m  l  wild  imaginations.  It  might 
come  io  the  diatAnt  future,  but  b**  vrs.-*  ntV<t.il  nitH  grey  hain  coming  ao 
rai'idly,  that  ha  would  ocvcr  teo  hi*  ideai  telephone  syatem  carried  ouU 
Hr,  (javry  hwl  meotiooid  aaanttaiiig  about  the  exhibita  of  wireleaa  I 
graphy.  Well,  w«  ware  getting  tired  M  wirolesi  tel<^'«phy.  T!is  ] 
were  still  adverti'-inL'  »tr»iin>  exparimenta  iu  iliir.!rpni  jil**.-*-,  tj-jt  wo 
wanted  to  aee  pmcti  'iil  wii-clf^»  telegraphy.  Whore  wit?  tiierf  .«•.  [ireiieiit 
a  augla  euvait  worked  commercialhr  oa  a  praciiciil  ayatem  of  wirekua  tele. 
BM(lh)r>  irthan«ia»lBtaiMMliKi^SMniatarn'ard  audreadaP*|ieroaU 
betMia  tlia  AiiNuiyon,  Tlia  neikhaaMtiM  thing  and  giwtoat  aoaalto  ia 

<C  Mr.  FwilMB.  UBfgvtaMt«|r>  tian 
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DM  v«arv  gnat  difficulty  in  »ihfl»iT;n  iTiia  in  i:.|*r.«tioii.  He  ha^I  "ricJ  t'l  'c* 
It  ill  Paris  but  the  itrntrtt-ii^^ut  W^u  aciit  Il'-r'.ui.  Xe\ erLliPl'--*"^.  it 
m*  ooe  of  Uujm  UiiDg«  thul  w»*  gmu^  ui  opua  the  eytsa  o{  feii  uur  t^h)'  siciitU 
wd  MiMltaU  MkI  UnMNtilial  nirn  on  the  iiawtiaa  al  Hw  mulecaUr  chitrac- 
tarflf  M  OMgMtlc  and  «1«rtric  oi'^nktioaa.  ThS*  oontiniMd  accltangc  of  euernr 
through  «leotrical  oon&f'f*lion*,  ll.rMUijh  ili.%phn»if*n«  An^!  n'r--'  ,l:i>:!  cfrt  uilrt 
performwl  l>y  tliin  lj«-»ut.i(ul  imuurjiriit  uf  Mr,  l':  ul-cv.  «  wa-^  luirvi'lluu!". 
Mr.  GiTty  hwl  referred  to  the  dsciaioD  of  tb»  Klectricml  (.ongrw*  to 
ncnninMiHi  th*  tdujitioo  of  the  two  unit»,  one  tlio  C.li.S.  unit  of  mogiMtic 
fteU  and  the  other  tli«  C.O.S.  unit  of  mAgnetic  flux ;  but  he  h»H 
Mt  taeniioDed  that  tlteu  uuiti  were  to  lie  called  "gauiw"  and 
"tnumreU"  nxpectircly.  lie  penotially  had  nriaui  doubla  whether  the 
nam*?  f^f  ^fixw^-''!  wni^^l  r^m«  intA  prn-'^iai!  u?"?-  Prt^baKIy  the  iib^re 
vitiU  'n  iiil'J  tliOWLH  iI     '  M  *\  "  :nit;}:'-  c^■lT.ll1  inU>  ut^;  lie  bLiil  little 

doobt  that  writers  would  take  the  unit  of  field  and  ckII  it  "guuim, ' 
and  thua  thia  would  wpHh  OHMIBlagMnl  VMi  H*  fraa  )>ruud  tu  act 
his  sucoouor  to  tb*  taduueal  chur  ■ttbt  ^Mt  Ofl«t  brfaig  thi<  aubject 
Wore  tiM)  meetioR  with  the  cUameai  with  wliich  he  had. 

Ur.  Vi.  J.  HAMMKK  called  attention  to  the  fart  that  the  inventor  of 
wlukt  Mr.  Uavey  oaUwl  the  "  miawtjli'innp-ijjh  "  itroagly  tiV.'p'tcil  to  Ihis 
lilje,  and  deaii^  it  t"  I'u  Ictiiv^u  ui  iUl'  ■  teleijlL'juiit^riiijli.  '  llv  had  >-opn 
Uite  iiiHruiiiaat  in  Berlin,  and  auiiie  ial«j«aitog  auHliikatiuiis  ul  ii,  aud  he 
cMUMftatairtBdiiW  mimlk  William  Vtaaoa  and  Mr.  Oarey  had  said 
•boat  it*  ulalU  ■miJMty  aiiii  |i«rfaotleo.  He  hail  bad  coiialderable 
czpemnoe  in  oonnectioo  with  timilar  inatrtimmta,  »nd  had  certainlj 
never  come  acroaa  anything  in  the  shape  >i{  «fK-aking  iastrumeDls  tu 
apprci«tch  thii  one.  With  othrr  iuttraments,  in  which  the  enund 
wnves  (•ro  reofrdeil  by  somethiui;  in  the  way  of  a  style,  thera 
was  bound  (o  be  a  SCTutuhinK  noise  that  oould  not  ba  elimioated,  but 
tba  my  th«  nu9neti<'  lines  uf  force  ware  etored  up  in  Mr.  Toalaen's 
tawntlon  enabled  lh«  louniU  U>  be  reproduced  in  the  most  perfect 
rrtvnncf-  It-:  'limsolf  had  loaik  cvi.i'rimenl.<  with  it  by  u^ill^! 
w;  r  !  1  isl.ich  vti  ro  very  diHicult  for  ilir  I  f.-t  i.t  i  h  Jiiopaphs  to  giNL'  uul 
and  whuperiog,  and  things  of  that  kind,  and  tb«  reanlla  made  him  very 
eertain  in  hia  lUtemeot  that  it  waa  aaparkr  to  M^dAlt  that  M  ever 
bMD  made  in  tba  nay  of  a  tAlkiug  DBchnML  H»  eaadMNd  hftiSag  a 
ttibttte  to  the  beautiful  and  satisfactory  working  of  the  roUak-Vini^ 
wirdcse  lelc^phy  in  Its  present  form.  He  had  seen  the  w.^king  of  the 
syslem,  serf  h-i  t  mm:  mm\An  uf  the  wrttlag  obtftiii*i1  fr-m  H. 

Mr.  it.  F.  l!rir.|.:ii'l'.S  huid  tl m  reticenve  on  tlie  pij  t  c.f  exhibit  jm  nr 
tlw  exhibitioo  to  give  full  infurmatiuit  with  ngard  to  theii-  exLiiUta  «m 
OM  si  Um  jauny  aitt«>lt>**  ^  ft  Mr.  Qutf,  bad  uet  with  in 

VtA.  Ha  ffland  hi  many  awai  that  tiia  Ulaodattl*  In  cliarce  of  the 
stands  f-thffr  Im  '  not  the  iiewsary  knowledge  to  ejpli'n  '.hv  cihibit*  or 
elssbsil  I'M"  ilr:iui;tly  aitfUiicud  not  to  explain  {b'-.u.  'I  KU  di!Ht  ully 
w<iii  AtMrrl  '.M  the  want  of  a  luitable  catalogue,  lie  biwi  bcon  told  by 
dj:1'  r>Mi-.  ^ntJcQien  wliu  bad  oent  men  specially  over  to  Paris  that  in  many 
canes  the  vi«iu  were  practically  uaele^u  uiuply  because  tliey  onuld  not 
«faMlB  tto  lafciiuiiili  III  thny  wanted.  With  one  ur  two  exceptions,  ha 
thanrtlt thijr night  4By  that  the  improrenieata  pointed  .'Ut  by  Mr.  Oavoy 
were  improvements  ui  p.^ini-'  d^t^ail,  ttmi  h^  wotild  liave  been  portit^t- 
Uriy  int«reiit*d  Im  i  .Mi.  Ox-''y  i^i'.i-r.ilfil  hi-  nuuurli.^  uiid  made  reference 
t'l  the  pir<igre«s  made  l>elwetn  diiferenl  Mhibatiuos,  briefly  refeiriuK  to 
what  had  l«eD  the  iaoa»  mariwl  iucvWataKtoMMa  1878.  Tu  liis  mind 
it  appearetl  that  the  imirniveoMnU  u  tba  «taa  of  lele^raplK  very  Urgely 
GMwiatad  of  a  Inciter  finish  and  improvement  in  the  appantua  exhibited, 
whnrian  in  tele}<liuDy  the  iiuprovcmciita  appeared  to  lie  very  larKcly 
in  tJio  Mmplifii  itf  n  iif  ;Xirt»  an  l  the  dpaign  T  jarti  wbit'li  cnubl  be  rciulily 
produc-rd  .It  ciiwip  run  -.  <  n  ojurse.  i:  w  v'  '°  extend  the  develop- 
ment in  the  case  til  ul«i<li  u>  uktuK  Ibia  liue,  l-<i.«ase  there  was  such  an 
enormous  moltipiicatinn  nf  the  reproduction  of  the  came  parts,  wberens  in 
teleKraphy  tbaproUam  that  had  to  be  dealt  with  varied  very  conaideraMy 
in  a.most  every  case.  Not  iir.lv,  Uir,  did  it  v:iry  in  the  .'nr-^  uf  .'i;;i'.e:i 
liue  but  it  varied  for  difl'eroot  ti.nio"  "i  ilic  d»y,  Jhr  (.mudardiiitiuu,  u; 
mcoeasful  design  of  parts  for  telephone  working,  appeared  tu  be  largriy 
due  tu  upctrialiaation  by  ccrlaiu  Hrmv.  For  example,  in  the  oa«a  «(  one  oil 
the  exhibits  Mr.  C^vey  had  deaeribed,  this  firm  had  one  gentleman  at  tlie 
tshibition  wlu>  ha<l  made  a  special  study  of  switchboards,  anotiier  who 
iMil  made  a  special  study  of  iustrumeota,  and  a  third  whoso  department 
was  tn  r.Te  information  with  retjiect  to  dynamoo.  Xon  they  could  easily 
un  le:  -uii  1  where  a  |iowertul  Arm  IukI  representatives  and  emptojtSs  who 
devoted  their  aUaotion  eiNuialW  to  OM  pu'l,  that  we  did  (et  the  improve- 
manUwhioh  Mb  CiaMr  «tllli  tttMttiM  M  in  (iw  aaH  ol  tha  aanlral 
imIUary  ajrrtam  of  hwUiiil  aad  Im  thaught  It  waa  tbb  apwhWin;  ia 
Anwrica  which  liad  rexulted  in  the  very  grnit  pmeress  t^lie  notircd  tu  the 
Aoiarioaii  exhilils  at  the  exhibition.  Mr.  Oavey  nail  alsc  uilleU  alteutiuii 
to  thf  Hf>*tsn(l  tC'If pi -.pli  *i.piir'it«;i,  mil  at.  m-rry  otiicr  I'liria  KnHibitir-r. 
lir  liilio^i-'L  iliL-r-j  iSAH  u  tyi-*''.  1  itiiiL'  iimirAinicnt,  i^iit  it  was  an  af^tomsbuit; 
fact  that  typewriUuK  '.iiu,chiues  Ikad  made  such  little  headway  in  ttiw 
couilix.  U«  lioiieil  that  ih«  ntf  loagaiafal  aihibit  tlia  Bowland'a 
OdOipanjr  wouM  have  one  ed'eet— vtt.,  to  papalatiia  Uta  saa  of  tha  type- 
wrttinp  tf>i-^ph  in  i-nuntry, 

Mt.  A.  \V  II  i;A\  1^1 ; 'K,  in  a  oomniunicatitm  which  was  read  by  tlie 
setj6l-»ry.aAi.';  iwrniuru.  hi>  motive  being  thata  subjects  wdi«|>]y  interest 
ill);  as  L'l'  i  tti  i]  .ipplicntiona  in  any  form  needed  much  detail  to  lie  of  any 
practical  uuai>.  So  far  as  he  know,  though  much  sxpenenoe  had  bcvn 
icaiaeil  in  the  use  of  the  Uelauey  multiplex  aystem,  the  valuable  electrical 
■lata  relating  tlirreto  liad  not  bmn  publi-lKd  to  the  world.  For  instance,  it 
would  bi^extrra«ly useful  if  the  pr  ifM*to!i  wejefully  8Ciiuaiut«<!  withsn-tua! 
time  Ujr  undrr  |.r;iL-ti:-iiI  cmh  I'l  nn,  >»itli  ^-n-n  i-otiductor«  ..I  I'.tli  c:  p^^i 
and  iroa  and  with  iin  iniimwtil  RM.K.  of  i>  given  valuer  the  vlfcci  uf  leuii- 
aaaat  tha intoim ana  tba  yetiaal .rUlltwilliw eipatiaaeaJ  iaanriabio 
^•talOnam  ttnihflr. wttoCMtatRawlMkAaMdtipl^ 
did  rtniitamiaiiga  oT  two  iHlf-WMM  pnduM  tmr  ddatangaa  rbdImm 
tcwB  tlia  tle«twa>atie  diMkaisiT  Tha  epmitir'a  ooalrot  of  tlit  maiving' 


rfill  hy  tnoaiM  ui  it  tr.in  «vr  r«o  mark  appeared  to  be  weak-  The  roosiving  roll , 
if  fcii5ible,  ,h  ■u:d  1*  \-jtoraatieaUy  cuntrolled.  The  advantage  that  tba 
r«cGtv'ui){  ntesaagee  were  delivered  trum  Um  racaiviiig  iaatrumaat  in  a 
condition  lo  Us  sent  out  for  ilaliiaty  ma  M  auM  <at  it  it  mHy  mni 
a  •.^KrrespondiOR  number  of  uperatera.  Henaditr'li  i^itaii  of  lupar. 
iiiiji'j'j^,!  \  ilii  i\ti'ii'.>i  St  tiie  8eri(linj;enc!»nH  selective  apparatus  at  thereoeivinx 
r:u)  ii<-  thnujtlit  iiiuit  B a^•l.'l!«ti^ c  If  24  auperimposed  vibrations  could  be 
sent  aimultaaeoiuly,  atui  each  receiving  apparatus  eouM  li<  tuned  to 
r<<spond  only  to  that  which  lielooged  lo  it,  ihmi  why  u  jI  luve  a  mi:ti  pair 
of  oouductora  uf  eoiuidarable  croea  soetioii  with  24  Juu^js  uf  T«rtai>le  length* 
at  24  different  alations  t  Of  courw,  metallio  loop*  most  be  U8»l,  and  tliia 
reviveil  a  19  year*'  old  auggeatioo  of  bis  f.a-  working  the  WheaUtoco 
l«rid(»f,  whiih  ws..  prtiljably  worth  triaL  -Xtiylhinp:  thnl  h.vl  for  it*  nhjwt 
ihc  niiui  linn  in  iho  number  of  wires  and  uLitjility  :  f  niitnjilling  wai  wuiiby 
uf  iaucli  thought.  He  th<im{bt  FttUuk  and  Vinig'ii  photu  auuiKrapbic  tele- 
graph UffaaUm  aan^Sau^  dimr,  but  appvently  wanting  in  aimplioity 
at  prawit  That  It  rndght  baamia  flonmerGtally  appUcable  everyone 
desired,  and  to  throw  culd  water  upon  it  would  be  as  bad  as  calling  a 
telepltooe  a  philosophical  toy.  He  suggested  that  in  this,  us  iu  all  the 
BVSten'.s  d-'xcril  .ft!  Use  Psppr  if  Wf.uM  <>«  unef't!  to  append  i  theoretical 
diu^r.nii  ^]la•^^lltil:^t  thf  pnin  ipje  uf  eacdi  cmc.  It  tnj-it  i.*-  irnieir-bered 
that  there  were  iiuuiy  student  members  of  the  Instlluti  in,  nml  Ufa  was  too 
•hart  ibr  «nqr  iwiividiMl  maariNr  to  Me  vp  ail  tlie 
caaa  «f  Awim!  AitlrmtU  over  afitin.  Oantral  battery  ickptiMia  awitdna 
were  on  their  trial,  nivl  if  the  eiten-ti^ms  from  tlio  simple  subecribor's 
circuit— from  the  tt^fpiliuno  ti>  ihe  I'utral  ncihaoge— could  be  adapted  to 
the  many  divarw  ueed>  the  i«lefih<>as  hiul  to  meet,  it  bad  fr->t»bly  conte 
to  Jtay.  It  wsa  tu  he  b^ped  that  the  new  decade  would  see  ~ucli  a  develu;- 
ment  of  the  telephoue  ill  Great  Britain  und  Ireland  a<  wouid  isaiuve  the 
reproach  we  suffered  from  of  l>eing  behindhand  as  eouipareil  with  otbir 
countries.  Que  feature  at  the  cootrsl  battery  system.  If  ha  rightly  uadir. 
HtoixS  it.  %vas  that  it  secured  pn'i.i -y  uf  commuuicatiou  Ijl-iwwi)  the  uacn, 
11  fi-utun?  iliat  had  dittir.guisli'^i  tlie  Xm'caatle-on-Twi-  lin  liiuiee  for  many 
tear*,  and  wbicb  couunended  iuejf  u>  all.  In  the  matter  of  mKru|>hones. 
lie  snidti*  yimiBa  ft  how  to  get  luud  apeakfaig  withavt  jarriiw;  bad  h«*n 
a  problam  aum  tiio  days  of  Hughes,  and  still  remained  a  imUem.  Ao 
ideal  microphone  should  respond  in  identiodly  the  same  manner  from  day 
to  day,  give  every  vibration  with  great  delicainr,  and  invariably  recover 
it%e!f  wilhnut  liR  or  jnr.  If  i  drbon  filament*  for  micropbooes  coul.l  N 
msuu:si'tu:e>l  eitli  ■iuiil.ir  (|UAh'ii»aa  thoeo  poeaeaied  by  boraehsir  nlicn 
usAtd  fur  dumeaiic  tuniiture.  ao  ideal  nucrowMoe  might  raault.  He  had 
experimented  wltb  earbao  flhuMotih  and  baaobtafiiaarUa BMNt  baMitilUI 
speech,  but  thab-  Ivrittlaneai  oocaaomd  aliort  Itfb.  tebaiia  nakaia  of 
in?"»TidnBr'M!t  Lamps  on«ld  srlv?  the  pro!-lem.  Tn  regard  to  Poul^en's 
tui''Tvii'h":ic^CTa]'h,  nno  i;..uid  ouly  aduuie  and  wun-ler  ^h^itnextt 

Ht.  dank  SIN'CL&IK  was  inclined  tu  tbiuk  Mr.  Oavey  waa  tuo 
entbusiaitic  on  the  oommon  battery  ur  central  energy  system  of  tel«]>hoiie 
exchange.  With  legard  to  the  invention  in  connection  with  the  |>lioau- 
grapb  that  Mr.  Cavey  had  called  the  "  microptwmogmpb,"  nod  anotlMr 
gt-iiilemau  preferred  to  call  the  "  telepbonogrspb,"  he  thought  the  latter 
llif  more  armrate  daecription,  but  in  justic?  to  Mr.  U.xvcy  Iho  titvuie 
li"  lull  (fi'''"  the  one  by  which  it        innmi  i;fn<'riilly.  hi 

tM^^iioertio^^^^tgo^^Kijaa^gUdJto^ay^^^  tor  OBoe  he  bad  b««ii 

•xUUtini  Iw  got  tti*  iaatnunant  aat  to  wotit  for  Mn  undar  all 

the  conditi'uiia  lie  could  puMibly  ask  for,  and  it  .^ee^>^:!  marvellously 
pretty  and  marvellously  wondeKul.  Tlicrr  win  uu  diuld,  l-i  both 
Mr.  <:\v«fy  and  r.ther<  h&d  eaiil,  that  tl  gtvc  n  diii!;n>-l  n-r  iini  (if  ii*c,  h 
uul  tu  be  ouoipirc  1  .liiy  lutlnTto,    If,  in  uiiiiilicn,  (h!»  invclUi  'll  k'SVi', 

as  Mr.  Uavey  had  suggtetvd  u  uight,  a  telephuue  relay,  them  it  pasacal  at 
once  oat  a(  tba  btautif ul  seientde  iolerast  iiit«  the  hfm  intaMt  oi 
sometUig  Uwt  vaa  goiog  Ui  be  of  eeoiinercial  value  nnd  of  eoumiawhl 

[uij-^anoe  to  uin*r*  i:'f  I  hi-  t^dnyih-^j'M*,  rndi-rr  Sit  William  Prrerr's 
diiYi  Uun.-  very  limvy  c;..]^ijier  wirp  li-vl  i<rcK  wecto^l  fruiii  one  eiid  uf  t!ii< 
island  to  the  other,  bot  if  we  were  going  to  have  a  telepbonio  relay  thia 
heavy  copper  wire,  weigiiiBg  SOtlk  to  tlw  miH  baeaoM  no  laogv  nacia 
aary,  and,  uf  course,  as  the  pnea  of  tlia  eoodiietar  went  down  tba  nier 
would  reap  the  advantage.  Ba  beUered  there  were  large  postibilitiaa 
indeed  in  tba  future  from  this  instrument,  and  be  ba<l  been  rather  dia- 
appoiotad  at  the'  time  he  wiu  examlninji;  i  1 1 »  Sml  that  the  e1«etricid  Prv '» 
in  I^ndon  »ure  net  njx-ukuig  uf  it  in  a  way  tliat  it  quite  deserved. 

Mr.  J.  KfN(J3Bt'RV,»peaking  of  Mr.  PuuLwa'a  iasttumeDt,taid  that 
while  <t«tttintghM  to  M.  BeV  for  •  ««qr  bold  idto  In  aajpMting.to 
initeaattaitKtritolwinalactrioalmidnktiona  to  represent  aaaiud  mvaa, 
this  invention  was  hardly  ifia  bold.  Aa  a  adeutiflc  instrument  we  were 
bound  to  give  it  lirat  plaL-e,  and  to  regard  it  as  a  grand  application  of  a 
very  .  Ipvet-  ide-a,  but  it  was,  of  O'-iime,  a  Ultle  tou  se-ut  tu  re'-ii\ri  ujno  the 
1  rii.ti.\-il  use-  which  miKlit  Ijl-  in  iture  for  iL  He,  [*r.un;illy.  thought 
UiHt  iLuirii  sere  nu  cuuditluiu  of  tlie  telephone  service  kuun  n  tu  (practical 
telephouisu  which  tb»  oommaa  batteiy  vatan,  daaeribeil  tliat  evening, 
and  sliown  at  the  Paris  Kihibitnin,  did  not  ittaat.  Mr.  SiocUir  ought  to 
bavir  eipr««»i'-l  hh  -.-iewa  to  the  contrary  a  !itfl«  more  strongly,  nn  1  niveij 
rcaeuos  for  tlirm.  L'oming  to  the  uucbimI]  -A  &  leleplionc  n-|<-nl<  r,  lie 
reminded  Mr.  Uavey  that,  whiUt,  perhaps,  tbv  >|ueatioo  might  liave  been 
raised  more  apeciScally  12  years  acu,  still  it  was  of  very  early  origin.  Tba 
6rBt  patent  wsa  taken  rjut  iu  lfr79,  when  tliere  was  no  million  dnltara 
rewar<l,  and  Ik  wm  a  curious  thing  that  when  tlieie  was  no  such 
inducement  thm  waa  a  |irolific  supply,  but  nt»w  there  was  a  big  reward 
offert  1  tliM«  wiM  tiutliing  good  to  be  found  1  he  idea  was  to  take  a 
tcli^plu iim  I h.i.j  I i.-'.ii^rn  as  a  Tocriving  inAtiumeur  mi.  I  ui.iV<t  it  a  oo<nbinatiuu 
instrument,  attaching  to  it  a  microptkiuo  trennniitter.  This  seemed  to 
have  the  gaoB  «i  •  good  MdaaHidBBtonr  tatopluMMltf  OT  npaatar.  but 
although  it  laa  baM  bate*  tba  piblie  for  90  yam,  Hdit  Mt  aam  to  kwb 

''*F)^L^^yi^?TRiMra^,  nkain  to  fht  mw  ai^taiiife  iialto 
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with  which  <he  V.irU  Cldpt''-"  Imil  c  n  loneJ  u«.  win  nn-  fti:i«*  mm  tbtt 
"  Qmih,"  IwcMiw  it  t»M  A  ffnoDjrin  of  >  Daaw  m  had  before,  viz.,  Mte 

BHMtie  liB%Md  it  iM  jut  M  wmr  lo  atgr  mm  luUiM  Ham  m  aoi* 
B^anauwdla  tniAvwl  tt  vu  mllMreMiir  ta  ay  "oMtrMteOiIuHi 

*' m«gunaxwcU,"  aod  lje  did  not  think  it  mm'  1  «  t'?iv^  th»  wnrr!  "  Uri«."' 
lie  hod  bad  an  opportuniiy  of  inspectiDg  lh<^  ^y»i>-ui  •  :  ,vin  1.  j  tdi vti]  h 
deTiwd  br  Mr  RlAby  and  Count  Arco,  rvi*  r.nly  ui  tbe  Pari*  Exhibitina, 
but  also  ii:  i>rU]j  v.,h«™  he  had  witiio--.  i  iti  working  between  Berlin 
and  Uberweide,  a  dittaiH;e  o(  7  milea  vi  B  uuk*,  and  he  did  uot  think  that 
IbV  Omgr'a  ^Itigf"'  qaite  I  uDve^'cd  exact];  what  the  ammi;ement 
of  the  Infeatlon  «Ml  Tfae  vertical  thing,  that  r«minde<l  mie  of  a  Ocrniao 
■aoitKe,  really  t»|>re«etit»  .1  i  wir^  if  it  <:r>ul<l  lie  rJled  a  nw.  unwii 
uf  either  ais  ar  tigh:  wnt-i  ,  ICujft.  ur  150ft.  long,  j<ii:i<-4  1"  -. 
ring  about  Mi.  acmtii  at  tbr  tnjt,  and  aautlicr  ring  6ft.  Mr'im  at  the 
fetMom,  huBg  from  a  tail  chjmDey,  or  iOWWtWilg  nl  tiwt  kind.  It  fpax 
•  notw^bie  thing  that  it  m*  |iimbU*  t*  MndnvalMi  miwjm  bum  one 
«f  tfaaie  cagn  to  the  other  wbra  tfa*  top*  <>f  the  cagea  ou  w«U  aa  the 
fcllMujn,  wire  aartbod.  That  whtch'MMMd  t.i  be  the  one  thinir  oii  which 
emi»him«  hii^  hitherto  Ixjeo  laid  in  wirelrea  t<'%  _-rif  li  — ivi,  tliat  there 
vlinuld  l«  <n  »l«vat«d  and  inaulated  coodnctcr  .li  1  t  •.  :  1.  .win  thin  case. 
Thi«  conductor  might  be  elevated— it  certaiiii>  i  iaeulated — yet, 
■rartlNlaM,  tint  ij^wli  wm  tmumitted  with  abnJule  certainty.  Ijtttly, 
lu  ulio  We  teathoooy  to  that  eztmirdiiiary  perfeirtiou  uf  re«uUlion  of 
the  reowJii)?  and  •peaking  phonograph  adiI  telet'htuie  of  Mr.  Poulaen'i, 
whi.  h  \iv  lia-t  luid  an  oppottunitv  of  seeing  in  rarU.  It  wa*  not  tlieii 
caJled  tiM> mieranfaotHKmiili,'' il '«w  not  aaUad  lb*  "  ■ucnitideiibiior," 
and  it  wa«  not  «lkd  tha  "MiiAto^ph'';  it  liM  then  MlM  lb* 
"  tele^phuue." 

Hr.  J.  GAVEV,  wh.>  then  retiU«l,  dnlt  SlVk  nl  all  «!lh  Mr.  liobertx  K 
requeai  for  more  d«finit«  |iarticiilarii  uf  the  InfravBOient*  which  bare 
taken  place  in  lr'lfi-ni|ihy  .i.-i^l  l»''i^p1iM:iy ''etweeo  1678  and  the  prp^r  it 
day.  He  hail,  hi'  ^liil,  i-ail'pr  indin.-.i  [» 'nilir.  ihc  fajjer  auggeative  U-in  r., 
MM*  too  dttinitel;  what  he  thought  the  improTeuieuu  vere,  Uil  in  an«wM 
to  dtelMplMklMliniidJat  wy  that  altlwlllb  iMtMWI  WtMMillHprewot 
U—tiWiutfiiWiimitoin  telegT»t>]iy  had  Dot  btM  •»  MuM,  M  ocrtaiuly 
thought  that  what  had  baon  Men  at  the  Parit  K>hib!l!c>a  [lointed  to  very 
marked  improvements  in  our  metbods  of  telegraphy  in  itte  iuiinediate  future. 
At  the  present  time  we  bad  in  Eneland  and  Americaourguod  oM  Mrvanlihe 
Morse  syateui,  which  hadreod.  rn  i  l-ivuluable  service  thn>uglu>ut  the  whole 
world,  but  whi<:h  he  couM  nut  help  thinking  was  not  <iaite  up  to  m<klem 
requirementa.  He  was  ratlter  looking  for  improvement  in  the  dire<ai<ni 
of  trauuuittiog  messages  by  aoiiie  simple  method  «ucb  the  typewriting 
key  wlikh  n  julil  ff.li-r  tramtiait  direct  an  in  the  HowUnde,  or  whii-h 
wouM  [crfurite  beendeiiigned  by  a  ouple  of  other  inver  ••ir« 

— lliat  would  be  paiued  through  an  auiutuatic  trausuutter  at  ■  high  rate 
Dfapead  and  that  wtmlA  odiuit  citlurr  uf  the  typing  or  tha  milliiiiiiBt  of 
the  messages  in  onlitury  cluu^acter^  thus  imlttng  an  end  to  Uw  oid  naees- 
•ity  i4  transcribing,  an<l  not  entail  tite  uieosy  o|jeration  of  6ti<:king 
down  each  slip  on  a  theet  of  pitper.  In  makini;  thin  remark  he  said  he 
w-«h(?(!  it  tn  t,i.  n-i1«i%(>:i.l  lhat  n.-  Ml  ri-l  in  His  ''l.-hte-t  ik'K^w  belittle 
iKr  I  ivrly  iii-.tnin:vi.-  iI.'vimmI  I'rif,  Hu;'hc>.  l  ul  :\\  ut;:il  '-^aiJoiHS 
would  admit  thai  *u  instrument  whiL'h  w<mirt  cither  print  or  write  be 
<lid  not  cue  which—*  mnswiy  in  aoch  a  fonn  tiiat  it  could  be  ianntdiatiriy 
wnt  mrti  woald  bo  far  away  m  adraoce  of  anythim;  w«  had  yet  met,  and 
he  ventured  to  prophecy  itnt  wc  "  within  "h«»!>»iinit'?">  di^tamw  of  »wing 
an  instrument  of  this  ry|  mtu'luc-J.  M-  I;  -fr-.-'r-  Trii.;.i  I  •'in'.  .■.  n. 
menta  in  telephony  luui  bc«u  uii<ntly  iu  detail  was  quite  true,  and  wlien 
they  caine  to  think  of  it  there  wus  nothing  else  poasible.  Tbey  must  have 
an  tostrumeut  into  uhich  they  ooubl  speak  and  Ivcar  by,  an  j  tlicre  mu»t 
faaltana  and  euub  aptMtralus  whiL-b  one  aubecriber  could  be  readily 
•wltehel  through  to  unutbtr.  Given  tlieae,  all  other  improvements  must 
be  imjiroveiuentJi  in  detail,  and  h«  veiitnreil  t<>  tliink  that  itll  the  improve- 
nii-nt«  which  hiwi  btrn  madr  in  l«.lcph<>nic  work  williin  the  !a~t  four  or 
6ve  years  had  aliDoat  amuunted  to  a  lovolution.  With  reference  to  the 
euggestion  that* MMM  Mtaidad  tecriptiM  nigbt  inn*  heait  gifftd  In  the 
I'apcr,  he  nta  abmd  it  wouM  han  Imri  m  ntWGeatim  t«.lhcm  had  he 
extended  the  Paper  to  the  length  which  wouUl  have  been  uecraaary  to  do 
this.  I'rof.  Thompson  had  referred  to  the  Miuage  like  |>ole«  in  the  .Slaby- 
d'Are^  'fin^im.  Tlii^  i<.  e^pinl  almoit  exacUy  frcHB  a jaaphlet  which 
was  KLv;>i  'jj  i.itu  )  y  tii«  r  iiiii.itMi .  in  the  aihiliitieotaBd  whidi  wai aayiwaafl 
to  describe  the  system  accurately. 

1  Ahairty  Totoaf  thiBkataUr.  OaMvaaadiidadthadiMBMiaa, 


A  :  LiiiiUtivu  uf  tlie  Stelj<'i  '.y|.e  i^i.-i  itinK'  telegraph  was  then  given.  A 
detailed  detcriptiou  of  Uii*  iustrumetit  auucuwd  in  7Ac  EUelrkian. 

Vol,  xbv..  f.  m. 


A  Record  Title.^Thc  titles  oi  tt»  Bi^kI  SooMy  Papers  of 
oertain  leaders  of  pbjaieal  science  arc  generally  cousidorod  to 
be  unsacpasaect  io  tin  matter  of  length,  but  we  do  not 
remember  to  have  seen  one  to  equal  the  following  title  of  an 
article  in  an  e.steemed  (ierman  contetnporary : — ■*  Lotsprioht 
da  fllakbniah*  Batiub  aat  dan  Linien  der  Grossen 
BwUiwr  StiMMnbAliii  danbinei  9m  AnlaaStnuigeD,  die 
nMh  dem  gegenwiirtigaitt  Whab  wr  SkktrotechnUc  tm,  «iBe 
QCdnungsmassige  uii^  lialtfnBaMalllfiyuruiig  gestelli  wrtien 
kotuMnt" 


CORRESPONDENCE. 


BUBCTBEC  TBACTION  AMD  lUGKBTIG  BECOBD& 

TO  TUE  EUltolt  OF  TDK  CLKCTHICltJI. 

Sot:  The  theory  ot  magnetic  storms  put  forward  hj 
Mr.  Kveralied  is  f^miiliar  tu  all  yhi^r  acquainted  with  the 
subject,  and  few  thinLrs  iirK  mnr«}  c;  rUin  than  that  it  ia  not  by 
it.iclf  ■lUiLln  to  tliu  i  xpl.inatiou  i>f  tlji'  piifnoiiienLi.  That 
tljo  sliiiiiilus  Comas  irutu  tlie  ^ui;,  ainl  tliiil  it  travel.'^  in  the 
form  of  an  electromagnetic  vibraiiiiu  is  probable,  but,  bevoad 
this,  ftl!  i.5  ilouhtfn).  Loril  K.  lvii)  -omt- y>.';irs  a^^o  poinlvsd  out 
th<->  iiflicully  of  .'■tipiH.itin-,'  that  the  imiueusc  aiuoun;  of  energy 
liberated  dufiii^  a  inaf;n(-tic  .sUirm  is  ':vlpllli^^l  liy  Ihu  ;3UQ. 

Dr.  A.  8chmitU  h.m  rectiuly  stinlitd  a  :ii'iguL'tiL:  storm  from 
minnte  to  minute,  by  the  aid  oi  the  rcgii-tern  of  oU^rratortep, 
atuait  i  in  the  aroa  roughly  outlined  b.y  joinuK?  Kow,  Kiol, 
\'ienna,  Pola  and  Paris.  M.  Mascart  describes  the  results  in 
his  recent  "Traiti^  dt^  Magnctisiue  Tcrrestrc"  (1900),  p.  292. 
U  in  sufficient  to  say  that  the  proximate  cause  of  the  disturb* 
auco  appeared  to  be  circular  currents  existing  in  the  atmo- 
■DfaflTO,  "had displaying ehuMteriitiof  similar  to  those  of  the 
mrMition  of  tlw  wbia  ia  ejalaofla  and  anu  of  high  pressure. 
Two  qfitamt  ct  etimotf,  rotating  ia  opposite  dueotioos, 
foQoir  eash  other  at  a  short  distuuw,  houa  tlie  msgnatie 
tlisturbumi  bam  tfaelv  niuiiBain  valaa  io  the  intenoediata 
region. "  It  is  difiaall  to  belisM  that  ffauDmana  lAIefa  «aa 
be  dasoiibeA  ia  thtaa  tarma  ir»  Iha  dinait  elEeata  o(  lotaK 
radiation. 

Again,  the  well-known  connection  between  magnetic  storma 
and  auroras  pointa  to  a  common  cause,  and  if  the  view^i  of 
i'lstfv  and  (roitol  are  correct  it  is  jiroball.i  that  it  is  ;o  Uj 
fouuJ  111  tho  ahra-violot  rays,  and  not  in  wivc:-  of  tLo  tyyo 
which  would  be  rfquirud  to  f"ivn  risr  I;)  tnagnt-!,io  lii.Jtiirljances 
pruJiicini,'  Juviatintn  whicli,  lu  somo  cases,  last  for  many 
hours  i  I /.  Mii'rc.'trt,  pp.  "i  -'^^ll;.  It  is  furlhor  kno-.vn  that 
o*nh  curenl!!  aro  closely  cuuneclei]  \sith  inaijnetK-  storms, 
but  Neuiniiyer  liervjliaus'  "  I'iiysikal  Atl;i^,'  b'.rdir.ng- 
uoti^mua  (l-'Jli,  p.  IJj  aav:;  tliat  the  relatioud  butwuen  the 
two  are  very  uticortain. 

I  quote  these  opinions  to  show  thai  a  cursory  study  of  well- 
known  sources  of  information  proves  that  men  who  arc  not 
likely  to  have  overlooked  the  work  of  Maxwell  or  of  Langl^ 
do  not  share  Mr.  Evershed's  view  that  we  know  alt  that  u 
good  for  us  to  know  about  the  cause  of  magnetic  storms. 

As  to  the  magnetic  lii.sturbance  supposed  to  be  connected 
with  a  flash  of  Ught  sceu  in  the  aan,  the  late  Mr.  Whipple 
years  ago  expressed  the  opinion  thai  tu  Connection  was  Tery 
donbtfiu.  I  Itave  mjaaU  aaan  tlia  wm  on  vhioh  ttia  diatorb* 
anee  «aa  tegiaieNi  and  apM  tliattbedavlatlottwaaof  a  hind 
which  is  80  often  obeemed  that  its  oeevmace  <m  tiiisoooa«oo 
is  juat  as  likely  to  be  dm  to  aoeident  as  to  a  QonnaalidB 
between  the  solar  and  terrestrial  phenomena.  It  wtf 
argument  is  to  be  bated  on  a  single  ooiocideoce,  the  oobMi- 
dence  must  bo  of  a  uodi  atofa  atziluig  eh»aoter  than  hm 
actually  tlie  case. 

The  ftttiiN  naefalneiM  tt  obwrfatoiieo  is  aaanml  in  iBMiijr 
ways, 

Boih  Enijlmul  ami  (iermany  are  abnut  to  stjnl  out  Aatartio 
ox)>eilitions  to  add  U>  our  knowlodj^'o  of  ihe  mas^'uetic  conditions 
of  the  southern  hemi.«pherr.  i  JlortH  are  continually  lieing 
made  to  establish  obwrvntorios  iu  rej^'iniis  (or  which  mayuclic 
data  are  .■ie.uily.  'i'iiu  oliji  uf  theri  ig  to  enal'le  U3  t.j  get  a 
simultaneous  view  of  magnetic  phesomeua  all  over  the  earth, 
and  this  object  would  be  fnislratadifobsarffaioriaaiaalialiflad 
countries  were  shut  up. 

If  it  is  necessary  to  give  a  specific  e.vample  ofaproUaai 
which  can  only  be  solved  by  a  full  knowledge  of  the  magnetic 
state  of  the  globe,  I  may  cite  the  question  aa  to  whether 
electric  currents  are  oontinaally  (lowing  from  air  to  earth 
and  vice  versa.  Tlie  eridenoe  k  at  present  conllictiDg,  and 
most  be  ao  till  the  :n3?:nctle  ^to  of  the  earth  Is  better  lutowtt. 
Of  dlsooreries  reccatly  made  ia  obsamtarisB  I  may  die  the 
rapid  oscillations  made  Inown  lo  vf  byEechenhagen,  and  tlia 
non-periodicity  of  the  dtnnid  vaiiatioa  on  daje  of  magnetio 
cataa,  diaoorered  at  Kew  bj  Dr.  Gbaaa. 
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Finally,  tho  physicist  wlio  commits  Limsolf  to  the  statement, 
■with  regmril  to  nny  brunch  of  physics,  tiiat  "wo  in»j  cafely 
infer  that  no  facts  of  a  novel  character  will  he  fortbcotniuf;  " 
ignores  liistory  and  tempts  fate.  In  Mr.  l'<\'6nihed'a  case  the 
refutation  which  ibe  future  was  atmost  sare  to  bring  has  not 
boon  delayed  On  the  very  day  before  bia  letter  was  published 
in  your  oolumns  Sir  Norman  Lockyrr  recid  a  Paper  Lefore  the 
Boyal  Society,  in  which  ho  aiaUil  that  the  spectra  of  sun 
spota  had  exhibited  certain  well-defined  variations  for  the 
greater  part  of  21  years,  but  at  the  end  of  that  period  bad 
Deh&ved  abnormally.  II  magaetio  observatories  had  been 
■hnt  four  years  ago  it  would  ham  bean  impossible  to  ansxs  er 
the  questiagi  wbcwar  tlM  aagnalfai  ml»  is  afllMtad  by  this 
change  in  tha  tMhafionr  of  flia  nn,  wbldi  nit  firil  nuMrked 
tlma  ywti  iigo,  and  vbiob  moat  jeofle  hMfflaiMyBtteflia  first 
tinoia  lial  Thnadaj.— Youra,  Ao.        Absbdb  W.  Bc«bsb. 

Not.  S6,  im 

THE  AriOMOBILE  CLUB  TRIALS. 

TO  TIIE  EUITOB  OF  TOE  XLKCTBICMN. 

Sir  :  Although  the  electrical  ^-ehide  trials  recently  under- 
taken  on  tbainitiattvaof  the  Automobile  Club  of  Great  Britain 
vavai^iiiMBaol  baqging  together  a  good  many  compotitors, 
than  ara  tttf  many  p«irta  in  oaanaraaii  triitli  tbem  which 
an  open  to  ositlfllam  and  the  ntimttwiuUflnitioo  of  everyone 
lially  ialmaM  in  tba  dectrical  vehicle  industix— 'BOt  only 
intonated  lo  a  traaeitory  way,  but  esiHiciolly  tliaaa  who, 
whilst  tboronghly  believing  in  the  practicability  and  ultimate 
general  use  of  sue!)  Tcbicles,  desire  that  they  should  ouly  bo 
put  to  such  uses  as  tbcy  an!    ally  .^uited. 

That  socb  a  distri.  t  as  Cliiak  hurat  should  have  been  chosen 
U  ruciDH  a  mLittor  of  great  surprise,  sh  no  engineer  who  is 
tiiorougbly  couvetsaEt  with  tho  okctrii  *i  acr-.iinulator 
or  secondary  battery  could  cunscieutiously  recom'.nend  a 
person  residing  in  this  or  any  simihu  di^trii-t  to  usi-  an 
iloc'.rical  carriage  without  pointini;  out  tlji:  very  lieavy  ox]  cn^e 
tntailed  in  the  U)ikeep  of  the  lutteric-^  resulting  from  ihu  very 
heavy  disehargn.^  nece.'-siry  to  propt^l  the  vehiolos  on  account 
of  the  conditions  of  ibe  roads  and  the  steepness  of  the  hills. 
Of  course,  in  summer  time  and  dry  weather  the  deterioration 
of  the  plates  would  not  bo  so  serious,  but  one  wants  a  carriage 
in  winter  time  as  well  as  in  summer. 

Although  many  of  the  vehidsa  entend  got  through  the 
trials  in  a  very  satisfactory  uamMrt  90  useful  purpose  can 
possibly  be  served  by  forcing  a  oat  over  the  hills  at  Green 
Street  Green  and  Knockbolt^  aod  wbat  would  be  the  condition 
of  the  batteries  if  these  testo  van  eontiaatd  daily  tor,  aay, 
onlyfiOdays?  To  giTO  an  lUwitiatioa  of  the  dSBmaet  in  the 
demand  npion  tba  oeya  mbm  aaed  as  tb^  should  bo  used  at 
eoniawlMK  aboat  fbelr  nonnal  dtaebarge  rate,  aod  under  aneh 
condittons  that  the  up^keep  of  a  set  of  cells  should  not  reach 
a  pmhibitive  sum,  but  should  be  within,  say,  £'20  per  annum, 
a  small  electrical  carriji^e  i^euliug  two  was  taken  over  the  same 
roads  a  few  days  ii!;o.  That  the  roiuh  were  in  a  worse  con- 
<lition  thun  on  the  daya  of  the  triiils  may  he  iidmi'tcd,  as 
there  hail  httn  conlir;iioo-t  wet  wcathtr  ffs'  tiouifc  live  or  six 
days  since  that  time, 

Tho  we  ight  of  tlie  carriage  camplele  is  19cwt.,  of  which 
the  colls  we!f,''a  7  icwt.  The  two  passengora  weighed  2jcwt. 
This  carriage  tiikes  28  amperes  ab  K)  volte,  when  run  on  a 
levt!  hard  road,  and  Irivela  at  13  miles  an  hour,  r.at 
when  run  en  lioute  ¥  of  flat  {tic)  or  nearly  flat  roiwi 
the  averngc'  consumption  of  current  was  4->  amperes,  tho 
maximum  being  70.  Tbnt  thcro  was  one  continuous  half- 
mile  of  Qat  road  is  open  to  doubt,  and  to  those  who  may 
be  onacqBainted  with  Chislohnrat,  but  who  know  London 
il  tUj  be  pointed  out  that  on  the  following  day  the  same 
car  was  driven  up  Pentonville  Hill,  IsUngton,  and  the  maxi- 
mam  onmnt  taken  was  58  amperes,  the  average  being 
45  amperes,  and  tba  ^ead  B  miles  an  hour.  This  will  gin 
a  £dr  idsn  of  what  some  of  tba  flat  («>«)  loada  mra  uiie 
whidi  iraro  abnson  fcr  these  trials.  No  altsaationa  or 
adjostmanto  d  aay  description  van  made  to  the  eat  or 
tba  battery,  wliieb  was  charged  at  Obislehont,  and  daring 
tiN  run  over  tba  route  the  cai-  was  la  perfeet  order. 
Iba  oar  waa  diiTsn  from  LondoD,  via  Gambonrall,  Denmark 


mil,  Half  Moon  Lang,  (Jollegs  Hill,  (.Vjstal  Palace,  renge, 
Bromley,  Swan  Hill,  liirkley,  and  Old  Chislehurst  Hill,  to 
the  "  Bull's  Head."  On  this  List  hill  thw  cnrrent  taken  was 
Itj  amperes. 

Many  thanks  are  doe  to  the  Club  and  to  tbo3o  gentlernen 
who  at  very  groat  personal  inoonvenienci*  and  discomfort 
undertook  the  varied  dntifts  in  connection  with  the  trials,  hnt 
why  the  probable  compotitont  were  kept  in  the  dark  as  to  the 
routes  and  district  chosen  until  the  eleventh  hour  and  were 
not  consulted,  as  was  the  cms  when  tbe  1,000  miles  rnn  for 
tho  oil  motor  vehicles  was  arranged,  is  a  matter  which, 
perhaps,  may  be  explained  at  a  later  date — although  it  has 
been  sqggested  by  a  cynic  that  tho  absence  of  the  pabUo  from 
the  tiids  ynm  a  matter  for  congratulation,  in  Tie*  of  the 
rumoon  OBo  bears  of  tlie  friendly  aid  of  tba  bone,  nqaicad 
by  eome  of  Q»  oompetitors. 

If  tben  are  to  he  trials  in  the  fntnre  (and  it  is  aameafly 
boped  ibat  tUi  ona  is  only  tbe  fint  of  many),  let  fhon  bo 
arranged  bo  aa  to  ba  oarried  oat  under  those  conditions  wfaieb 
tbe  true  friends  of  this  growing  industry  can  safely  ad<riBe — 
under  Buch  conilittons  as  can  oc  carried  out  day  after  day 
without  ruining  the  batteries.  For  Iowa  use  alone  the  field 
is  large  enoiigh,  to  recommend  their  use  for  long  country 
drive-s  is  a  mi3tak(> ;  ihrn'  are  loo  many  difficulties  in  the  way, 
such  as  the  charging  of  the  celb  and  coneef|uont  loss  of  time 
whilst  this  is  bein^  done,  and  the  fewness  of  charging  Btationa, 
.although  this  latter  difficulty  will  bo  removed  as  lime  gooi 
on,  and  when,  Moa  the  Continent,  ntiarly  every  litUe  village 
ha^  its  own  (iloctric  lighting atotton,—Vour^,  kc, 

London,  Not.  27.  Cabl  OrrceMAtiN. 

TO  THE  BDITOB  Or  THS  KIJMJTRtrTAS. 

Sib  :  With  rtference  to  the  illustmUonB  you  give  in  J7w 
F.'fctrician  toi  the  16th  inst.  of  the  controllers  used  on  the 
Electric  Motive  Power  Co.V  cars  winch  took  part  in  the  recent 
trialii  of  eleetrically-propoUod  vthiclci,  I  think  a  few  particu- 
lars respocttn;:  iheui  may  1)6  of  iut<re,^t  to  your  read'T^,  as  the 
diagrams  by  themselves  are  somewhat  difficult  ',i  ii:jiiL  ;■  ^tand. 

The  controller  is  an  invention  of  mine  to  overcume  the 
destructive  sparking  which  usually  occurs  on  breaking  the 
miun  circuit  when  changing  from  one  cell  combinaiion  to 
another,  and,  as  far  as  I  know,  it  differs  from  all  others  inas- 
much as,  instead  of  trying  to  minimise  the  effects  of  the  spark 
by  means  of  quick-break  devices,  spark  catchers  and  so  forth, 
it  goes  to  tho  root  of  the  matter  and  eliminates  the  spark 
altogether  by  never  breaking  the  main  circuit  at  all.  Tlitt  is 
acoompUsbed  by  totnduoing  a  number  of  intermsdiato  oom- 
bioatlMW  ibioqpi  wbieh  ttie  changes  an  effmled,  and  oo 
ananging  tba  oonteat  pkosa  tbat  etoaaik  ia  atmys  made  on 
one  befon  another  is  noken.  VbiN  intocmaiiato  stages  or 
•  ■  pass-over  "  combinations  are  pronded  bakvaeneaabmiiting 
combination.  In  passing  from  on«  of  tbe  hiter  to  anotber 
tho  first  stage  cuts  oat  some  of  the  parallels  composing  it  bat 
leaves  one  or  more  of  them  in  circuit  to  maintain  the  current. 
Tlie  second  stage  puts  back  into  circuit  in  parallel  witlj  those 
still  there,  par:  or  all  of  the  cell.H  cut  out,  but  grouped  m  a 
difTerenl  serie-^;  acetirding  to  tho  new  l  .M.i".  it  is  desired  lo 
obtain.  The  third  stage  cil"  out  the  remainder  of  the  cells 
of  the  old  grouping,  and  the  contacts  thou  pass  on  to  tho  next 
working  combinatioo,  where  all  tho  out  of  circuit  are 
put  l  ack  ia  pirallel  with  those  introdaeed  at  tba  aeoooid 
stage,  and  in  a  Himilar  series  grouping. 

The  arrangement  of  connections  and  contacts  shown  in 
tlie  diagrams  is  for  coufding  12  cells  or  sets  of  cells  in  six 
parallels  of  two  e  ,  I  .  f  nr  parallels  of  three  i'sch,  three 
parallels  of  four  each,  and  two  parallels  of  six  each,  togettier 
with  the  necessary  "  pass-over "  combinations  between  oaalb 
of  these.  Numbering  each  set  of  oells  from  1  to  12  oonssoa- 
lively,  tbe  connections  giving  tbe  lonr  vorktog  Bombiiiationi 

may  Ihj  expresseil  as  foUow:— > 

.SK  i.ii.t'.'.clx-   K>--ir  (imlMfL     TbrM  pvBllaU.        T<ro  parklkk. 
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Then  tbo  pius-OTer  combiuatioos  bHveca  lix  pur&UtiU  of 
two  MMsb,  KtM  font  pmllela  of  thiw  aub  vill  be 

J.  2  5. 

Aod  IwtMao  fbur  pinllds  of  Uuce  auh  ud  Urw  pinllala 
offowreMli 

1.  2.  & 


1  2  5  \ 
156  }■ 
9  lO  ll  Uj 


And  beimm  time  ptnlkli  of  four  oteh  and  two  pmlhb  of 
sit  neb 

L  2.  & 

!7  8.9!oill2]  7  89.10.11-12 

Thzougbont  tiio  whole  of  this  series  of  coinbinalions,  any 
two  of  Utm  dinaAlj  idjaoeDt  to  each  other  may  be  in  ciroait 
at  (he  same  time,  m  toe  motor  ciroait  need  Mver  be  biolcea. 
In  each  ease,  luwerer,  the  aecoad  of  tiie  intermadiote  com- 
Miationi  oonaiati  of  aneqatl  mlea  of  ooUa  joined  in  ptraliel 


V  V    O-O    O-O  O-O 

O-O    0-0  0-0 

with  NflhottMr,  Olid  then  wttt  bo  a  local  otmntilwengh  the 
nritdi  fion  tha  jptMtec  to  Ilia  heaar  aaiiaa.  For  this  rea.son 
the  B.U .F.  fai  ebaidt  matt  not  be  varitd  too  abmptly,  bat 
provided  the  two  B.U.F.a  ioTolred  in  any  >n>  change  are  not 
in  a  greater  ratio  tben  3  to  8  it  is  found  m  practice  that  these 
local  currfnlH  are  not  ixccs  dve.  Moreover,  the  local  circuits 
are  almoet  entirely  (rc-e  from  f;e1f  induction,  and  the  .■'park  on 
breaking  them  n  praci^i  iilly  mgligililf. 

The  controller  itself  is  rif  the  (Irum  type,  with  iwo  rows  of 
contact  eprings  Liuriu^'  oil  uppo:  itc  ei<kB  of  thu  drum.  The 
bottom  left-hand  diasra"''  slimv.-?  tlm  connections  from  the 
Ci  11^  lu  the  two  rows  of  terminals  rospoclively  couuected  to 
the  contact  ^prin^'-*  :  t'ni' other  ih;igr;iTn.-;  , it  t!io  1  ottoni  pivo 
the  connt  i'tions  >.  tiected  insido  controller  to  ubtain  thu 
four  working  coniliinations.  The  top  r-^ht  hund  diagram 
is  a  developed  plan  of  tlie  drum,  shosviuir  tht'  !uiuni;i'ment 
of  tbe  contact  |jie«o»un  its  surface  for  connecting'  together 
the  zaqnisite  contact  springs.  These  contact  picc(».s  are  of  two 
kinds— ringH  passing  round  the  drum  for  CODoecting  opposite 
tonninais  in  paira,  and  two  longitodinal  piacea  for  connecting 
anj  number  of  terminals  in  the  same  tarn.  Hmm  two  meces 
an  tnaolatcd  from  each  other  and  bom  tba  riagr,  and  tbe 
rings  ata  alio  ioaulatcd  from  on*  aaotlior.    'xb»  general 


arraDgemeut  of  thu  cdutact  pitces  and  spiiogs  is  shown  in 
the  two  left  hand  figures,  which  aia  longitadtaal  and  trana- 
verso  fections  throtiKh  the  drum. 

Controllers  lniilt  on  this  principle,  with  i|uitc  siijlit  contact 
piece?,  Lave  worked  very  successfully  on  cars,  ftieqiiently 
taking  op  to  and  above  150  amperes  at  60  volts  to  ho  volis 
E.M.F.  without  showing  any  depreciation  from  sparking.  It 
ia  of  course  nocossaiy  to  j^roride  aoma  sfaoapladaimM  to  ensure 
the  controller  not  remainmg  at  one  of  the  pass-om  positiona, 
xthernise  the  battery  would  be  worked  uncqoaOy  ttad  too 
muoh  ourreut  taken  uom  certain  sections  of  it. 

On  motor  cars  an  inddratsl  advantage  of  never  breaking 
the  motor  otnoit  wbila  mnning,  ia  that  it  aToMa  tba  jcrfc 
nsuiiUy  iclt  while  bbanging  fraoi  one  speed  to  anoOMT,  aad 
« hich  iitay  be  vety  mantd  when  climbing  •  hill, Of  <  ' 
heavily  loaded,  no  matter  how  quickly  tbs  blcak  and  t 
may  Le  effected. — Youri!,  kc.,  E.  J.  Want. 

htreatham,  Nov.  1900. 

X-BAV  BLKNa 
m  nn  smxob  or  «■»  Bucniicuir. 

Sib  :  In  your  last  issue  yon  refer  to  the  finding  of  the 
coroner's  jury  at  Hastings  with  respect  to  the  aUeged  fatal 
effect  of  tbe  Unotgen  ray?.  You  staiH  thut  gr.  at  care  — 
perhsjiH  Uiuch  greater  care  than  is  usual  .-hnuld  ho  taken 
when  exposiriT  a  patinnt  Hpeciallv  predinpoH^J. "  \Vill  you 
allow  iiie  to  point  out  that  tbo  mojt  essential  factor — time — 
l.aa  DO',  been  nsotlCDad  m  taillacDoiag  the  raanlt  of  anch 

eipo.-urej. 

The  evidence  di.-il  iHed  the  remarkahle  fact  that  tbo 
exposure.H  wi  !•  ccntiniieJ  for  soraclhing  like  two  hours  ! 
Now,  to  obtain  a  fair  railiograiu  of  a  hip  joif.t,  even  with 
moderately  sj/.cd  apparatus,  is  a  matter  of  a  few  minutes  only 
nowadays,  and  the  tubes  generally  employed  for  the 
radiography  of  such  thick  parts  of  the  body  are  what  is  known 
as  "  bard "  tubes,  which  barely  ever  show  any  olliMIt  upon 
(he  skin,  the  danger  of  any  dermatitis  even  in  its  mild  stage* 
is  practically  nil. 

I  have,  siaee  October,  180S,  employed  the  ra^s  (under 
medical  dircctkn^  for  the  very  purpose  of  prodaomg  slight 
dermatitis  on  all  coiti  ot  patienta  with  graatij  varying 
predispositioni,  bat  naver  ham  I  been  able  to  pradace  any 
effects  upon  the  skin  whatsoever  under  conditions  anch  as  are 
prestmt  wba  a  radiogram  of  a  hip  joint — even  for  tbe  purpose 
of  localisation — is  to  ha  taken. 

This  fact  cannot  be  given  too  much  publicity,  as  the 
sensational  statements  published  in  certain  sections  of  the 
I'rcsg  are  calculated  to  prevent  tbe  public  from  availing  them- 

i  Ives  of  theimmenao  baoafitsof  thislsatmetLul  of  diaj^nosis. 
—  Yours,  Ac,  A.  \V.  Iigu>TUAL. 

London,  Nor.  S3. 

RECORDING  TELEPHONES:  A  FBIOB  GLADIAMT. 

TO  na  imnn  or  vn  ujicraKUH. 
Bis :  With  reference  to  Hp.  Oavey's  axoellant'Ieetare  at  thn 

Inttitation  of  Electrical  Engineers  last  Thursday  week  on  tba 
msgnetic  record  phonograph,  it  may  bo  interesting  (as  sbow> 
ing  how  very  close  indeed  one  may  approach  a  valuable  iaven- 
tion  without  iinite  attaining  it,  an  1  how  long  such  may  then 
lie  dormant  without  h<-\wj  loinvcntcJi  to  point  out  that  in 
the  year  In"!*,  wIiiIb  experiuu'iiling  k-  tlie  phuto  electric 
ph<iiiO'..:raph  ia  conjjDctiun  with  I'rof.  Alexander  Graham 
Hell,  tije  inventor  of  tiie  li  lephonc,  it  di^l  occur  to  ino  th»t 
prissibly  uiagnelic  viriations  would  remain  permanent  on  a 
stiip  or  iiand  of  Fteel  :  and  I  actually  trifd  thn  eipsriuient  of 
draw  nig  saeli  a  band  along  o\  er  tLe  polos  of  an  eleclromaenet, 
while  the  ciiiLn  tli  r. of  were  joined  up  in  circuit  with  a  njicrci- 
phono  which  was  being  spoken  to,  and  thou  again  draw  in.; 
tbo  Etrip  almig  while  the  ~  lid  coib  were  juineJ  up  with  a 
telephone  receiver  identically  as  is  done  now. 

I!y  tbe  light  ol  subnequeat  experience,  it  is  easy  to  sje 
where  I  made  a  mistake.  I  had  a  permanent  magnet  con- 
nected to  the  electromagnet  and  wbiob  was  too  powscfol  for 
the  combination  (it  was,  in  bot,  the  msgnat  and  coils  of  n 
tclephono),  and  which  ptnnpieiit  nagaot  waa,  of  cowso^ 
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wiping  tb«  magnetic  variations  out  aa  fast  aa  tlie}*  were  I 
tovncdi   Hid  I  taken  this  permanent  magnet  away  while  I 
tiyiQg  thia  ttjMBiment,  the  miignsto  phonognph  woold  hava 
bzm  an  MeomillalMd  ftot  ovt r  20  jean  ago.— Yous,  Ae., 
LondoD,  N«iT.  SB.  A.  C.  "Bmomi. 

A  J>I80LAI1IBB. 
10  xn  tMiw  or  vas  blkctrmimi. 
Bb  :  £i  (MM  o(  tlM  Londoa  tvtning  pap«»  of  Mw tTik  inst. 
Ikne  are  remarks  in  an  article  relating  to  the  prospectas 
iifluad  by  the  British  Electric  Street  Tramways  Co.  (Ltd.) 
coupling  tho  nanift  of  Tbomati  Parker  (L'  l.)  with  that  com- 
pany. We  beg  to  aay  Thoma?  Parker  (Ijti.)  has  nothing 
whatever  to  do  with  lh>>  Bntinh  lOlectric:  Street  Traiiiwaya  Co. 
(Ltd.),  aaii  has  no  interest  whatever  in  iU  promotion.  We 
Bboold  fa«  glad  if  you  would  pablitb  ttiM  Mtar  to  awid  ooy 
miMppteheiuion. — Youre,  &c., 

H.  and  J.  K.  U.Nt>BBBiLi.  avD  Tbobxeycruft. 
(Solicitors  to  TttontM  Puker,  JM.) 
Woltwrfaaiaj>tan,  Nor.  28. 

LEGAL  INTGLUOENCE. 


Havkes  v.  the  lejton  Urhan  District  Ooaadl. 

to  lb*  Coart  of  Appeal  on  TumHuv.  I''  lo  the  I/ord  Chief  Juattce  and 
L</rd»  Jgsticm  iiii;by  and  Vivghui  ^VilLiikals,  tbr  com  of  Hkvkes  r.  the 
JjtfUm  I'rbao  District  CuunctI  came  on  for  hrariog  oo  •ppc*l  hjr  defeoil- 
rati  from  AD  order  <  f  Ur.  Justice  BucklcT,  «ho  had  gniot<d  plaiqtilT  an 
injunfSii.n  MistraiiiinR  defendiiulii  fr^ui  i  JuryitiK  <  i:  tt;rir  cl^'trtp  utipjly 
vork«  ui  iGUHlone  •«  a^  to  cuu.-*  a  ouifjin  t-  liy  viltrstli  'n  and  noi**! 
the  plainlilS  an  o«ni:r  aiul  «c(!U|iicr  u(  |i<ecDi«!«  in  CathiU-road,  Lfjlim- 
aioue^  Def«ii<Uatii  admitted  there  hnd  1-<'«n  noite  aud  vibralioD,  but 
tleaded  that  >!acr  alteinlioDt  at  the  nark*  (he  nui*ance  no  longer  <-xUud. 
rtaintitf,  howrrrr,  allegtd  that  the  anin  and  Til>rntiaii  eauMd  by  the 
•eg)ne«  WM  Ktilt  aufficif  lit  tn  cf  tablith  a  cwo  of  niiwaocr.  and  Mr.  Juttiee 
Buckley  granted  an  injuncliou  which  the  d«fcni)anU  now  wvght  to  liave 
dilchiiDipd. 

Mr.  iL  TEHRELL,  Q.C  .  in  auppoi  t  of  (Jte  »j  peal,  i»-d  aefendaotji  h«d 
laliHihirl  wyteaeidFrabledrciric  light  worki  •»  l«lM,<lw  whole  •( 
llMetNel*  hmg  new  lighted  by  rlectiiciiy.  At  >Mt  MeBdanta  wolkad 

their  inachinrry  oy  nieann  of  ga*  engine*.  CoinUM-'ocInf;  «ilh  two  eniiine*, 
increuing  to  four,  and  uttimalely  hiid  eight  gM  enginei  at  ieu»k.  With 
all  the<o  eDgicee,  however,  U  Vf  were  not  »bU>  to  cnpe  ertsotieely  wi;h  iht; 
greitt  demand  fur  current,  and  they  accordingly  put  in  a  meatn  enftiue  u  a 
«tand-by.  Id  the  w^^ikiog  of  gu  ecginee  mmethini;  Mrcaaionally  g  ii 
«ron^,  aid  there  eii»ued  what  wae  called  "  back  finns  " 
Ix.i  J  Juntice  HIUBV  :  What  is  bink  aricg  t 

>ti.  TI'.IitiKI.L  -nki  St  wti  all  i-sjiti-Idii  ut       wi-ivi;  -i'tc  i  f  ll.r  iiiston. 

At   I  is         J^nlLi-ltiy  uit^Utr,  nl:fll  '.lie  tl-rllic  |Slir«- 

menta  wcr«  rery  gieat,  tlii«  back  llriog  took  place,  and  ibey  were  unable  to 
Uke  oir  tl>e  engine  at  one*  or  the  «n>|ily  wuuld  bare  been  inoufllcioDt. 

The  LORD  CHIF.P  JITSTICE :  b  it  your  caw  th>t  bnck  firing  mual 
litke  plaice  t 

.Mr.  TERHKMj:  No.  In  the  c»«i  of  all  gaa  enginM  regululy  worked 
there  would  b<s  inatancca  from  liiDc  to  timenf  tn  k  fifiinr.  Lut  iV.i-  moment 
itoccune  i  it  nta  uaual  to  take  oir  tbeeLkiiif  la  tiiLi  ck"  Ii>:<  u  liuitted 
tlat  until  1889  the  ennne*  were  at  lintei  overworked,  tiul  (bey  were  not 

■UatataiMefl  i]M4n$aala  wMoh  iack  6riDg  otoimd. 
Tte  IXIRD  CHIRF  JUSTKT :  I  «u|  '|io«<.-  (he  dtcblM  agalmt  JPCM  «m 

hiidi  on  the  ground  of  noi>e  and  vibration. 

Mr.  TKRKKMy:  Ve».  The  plaintiH'n  ptx>mi<<rii  were  lonie  SCO.t  away 
from  tl-e  flectrici(y  work*.  Hie  vMt-  Tf  rr^'I's  rR.sf,  »^nr^!T,  vrjtK  fh\t  it 
wa«  only  ocmioDally  there  waa  an  i?>)<!'»i  i  thut  ihv;c n-c  uu  Idjum' 
tiuD  ought  to  have  been  granted  :  aLiJ,  tuixLti,  l.bii.4  uudcj  aII  Lbc  (.ifcuui- 
ttaacci  (he  injunction  was  far  too  wldr.  and  that  it  'lujiht  to  hare  Men 
fimittd  to  the  uae  of  particular  gan  eiifjicc.  •>>  aa  to  obvia(e  (he  nu'aanoe 
r<»u«fi!  l  y  tji..  I.  fin'iij;.  It  «a»  J^i'      i  r>t  J;!--  pi>«*  tiul  Aivt  mi:  tin  iirid  now 

liftl   l'tli._t-'J   «)llch  WljUld  il     o'.jy  KLtli   ihc  :i   l^c       1 1   Mliralii:!.  The 

defendants  were  errelirg  nteam  jvlatitv  which  to  a  grent  cxtint  wuuld 
oMMe  a«<«e aod  ribration.  In  the  t'ourt  bi-low  be  iKiintrd  out  (hm(,  aa 
tkt  Mplaaioitf  were  only  inlerniittrnt  and  not  continuuu',  tlie  ewe  waa 
not  one  for  an  injunc(i<  n  in  (h*  very  wiile  term*  in  whifh  it  w»»  grante<l. 
The  injuncticn,  aa  it  now  atood,  would  apply  to  Any  niathiorry  cni[>loyed 
by  the  defendants— ^(eaal  cr  otlurwit*— and  whatcstr  tbey  di-l  heieafter 
plainiiif  minht  attack  (lieiii  im  %  inotiun  to  comniil 

Tba  LuKD  CHIKF  JL'STU'K  :  Are  Iha  new  ateaoi  engine*  only  to  be 
•taud-totaf 

Xr.TKRRVLL  nU  itwaa  popowd  le  w«rk  Ik*  aUain  «n#iM*  aa  Um 
ttuin  |Jant  and  the  gM  nmm  wmM  baworhid  w  a  *arl «  aualliMjr 
pUot.   In  the  ercot  of  iMik-Ariag  ewjuiin  thif  wmiM  new  be  iMm  to 

J,i)liD  .11  sTif).:  i;ii.l;V:  At  to  the  (erma  of  the  iniuncUoo,  j 
appiuvntly  Miggeat  (bat  lliecaae  as  tu  the  gao eogioe*  tbould  Mdatennine:! 
wet,  aad  iliat)  in  th*<*wt «(  ear  «MD{pWa(  at  to  Di»«lMni  eogiiM^  tiMM 
A«uU  baa  ifpania  ttW» 


Ml .  TERKEUL  :  Yee.  The  matters  wert!  estirrlj*  «p»r»tfl  arrl  wsuld 
neL-e«i-itft"e  the  calling  of  duiiac*.  expert  cviilencc.  llo  wiw  fifrftrtly 
willlnt  (41  let  tlie  iojunatioa  go  if  it  waa  limited  to  tb«  noUe  and  vibratioo 
can**!  br  tke  baefc-flifag  o(  tb*  gM  eaigiBa%  bat  in  n*  atw  oagiii  the 
iDjanetlciii  to  be  Motimail  in  tba  niajat  itry  wida  linM>  Hi*  umia 
p^iit,  howanr,  w«  tbat  wbm  Umn  wm  awnlf  taaipmiraad  «•(  a 

u.iiiu;L]g  wria^  it  wu  aot  tba  iWMtiM  at  the  ClMirt  tv  fraat  aa 

injunction. 

Thel.OltUCIIIKKJD.STICI.;:  You  canmd  contond  that  electric  light- 
ing nta'.iun*  mual  be  a  nuiaaiicj'.  They  nr*  all  otr«r  the  place,  awl  nodc.iibt 
have  curt<l  llieir  nuiaanccs.  You  must  make  Mt  that  there  ia  Dot  a  nuisioce 
to  juatify  iia  interfering. 

.Mr.  TKKKKI'l. :  I  »(iy  it  ni»  ..uly  tenip-irary  and  oocaaiona!  Mil  'Ijj 
to  •  xtraordioary  circutu"'.;!!!' /-.i,    'I'tutL  i«  my  wh  ila  |KiinL 

Yaatcrd^y  Mr.  DIRDiN,  folioning  on  t)ie  aiunv  aide,  aiii<l  defeniUnta  but 
done  eveiYUiuig  they  cuuld  to  minimise  the  Tit>n«tiun.  TI<oy  hod  M|t» 
■titated  tteam  for  gas  enginM  at  a  nMt  of  eomtthiog  like  £103,000>  I« 
these  circumstanoen  he  aubiaitlid  itwaa  niait  iiliuuaMa  far  dafnAuit* 
to  be  liable  11  b«  attackixl  nt  taf  annnt  bf  plaiatUT  nmiiv  aiOMait 
for  breach  of  Uie  injui>c*.i'>n. 

Mr.  ASTbURY,  y.C  ,  :  :r  the  re.|.:.iii|v-ir ,  c.jutcii  ie  i  t',  >*  llic  orvler 
mado  in  the  court  below  ahould  nut  be  di.turbeil.  The  nUtntill  eimplaiited 

of  two  nuiuDCQt— wiadMNi  abtklag  and  ai^loaloiMb  wMeb  eoald  oaly  be 

cauaed  by  gu  eDgiite«. 

The  I^KD  CHIKK  Jl'.-ITICR  a>ke<)  whsl  would  be  the  p.niUun  if 
de'eodanta  put  up  ateam  engines  an<l  took  away  all  the  g.ia  en<  nea,  and 
tlif>  :>1nking  of  tMplsiatUTa  wiadowi  atilt  oootiaaadf  Could  ptaiatiff, 
1 1  wir  .  K  ri-  itard  to  the  iqmictM  wbfak  had  bwa  gtanlwX  mw  to  asdsarft 

iicfcUdftbtS  r 

Mr.  ASTBUItV  :  If  what  they  were  doin^  was  still  a  nuimaw,  and  it 
was  so  proved  to  the  Court,  wo  oould.    If  a  nuisance  wa*  prorad  Id  fast, 

the  iilniiitiff  xv.u  eiitiij»i-!  t.i  iin  injunirl:-'-!  er  •■l-M'':  frf-nt!  • 

I.oril  .IiLi'LL_-e  1;IG^,^■  :    l.,-;V    at  tl.i-  i.nl-r.     l'l   aivi  JcVuiUmI -  -Me 

reslraincvl  frum  cuininitling  a  nuisance,  awl  it  doei  ni>t  d«»cribe  lira 
nuisance.  I  tMok  the  ordtr  alwald  bt  mra  dcBnite-nuiaaaM  bgr  |W 
engine*— or  words  pointbg  oQt  what  the  nuisaooe  wm.  I  do  not  tea  Itaw 
it  could  hurt  you. 

Mr.  A.STBUKY  said  if  -.tut  hU  bxu  ked  fur  faj  def sodan ts  ia  tbe 
r.iurt  l'«Iow  he  woald  bav<  acoedad  U>  iTIa  a  VMiMBk  tn  thaM  dnatt* 
^i,uM,  i>«  emiHdad  tba*  dsftaadaata  wcta  a«t aatUM  to tka oHiicf  the 

t  be  LORD  CRIBT  JCBTICB.  in  tSMttg  JadgOMtta  nid  thai  the  OMrt 
waa  of  opiato  tbat  lb*  laraw  of  Vr.JuiUiM  Bue'iliyt  erdar  wen  tw 

wide,  and  tlwt  the  order  should  t>e  limited  to  an  ordsr  raslraining 
defendants  from  carrjing  on  (heir  buaioos  so  a*  ti  cause  a  nuisance  to 
plaicitilT  l>y  thi*  «><■  of  gaa  ergine*.  If  defs'ii  Uii1«  hni  asked  Mr.  .lu^ilce 
IluAley  I  I  limit  tiie  'irder  in  this  fr.rui  lir  wuul  i  ii.i  d  jubthsvo  acceitol  to 
tbe  a]ipUca(iun,  but  tltey  had  not  dore  ibia  and  they  ouglit  ou%  tltercfoR^ 
t»  ba«»  tboMiti  el  tba  afpaM. 
OrJirawardlaily. 


Mr.  JiutiM  Jiifve  hi  tbe  Cbtaetiy  DivMoii  yitttrday  ddiferad  Ui 

re»erTciI  judgment  in  this  cnae.  (Fully  reported  in  Thr  £Mrin%n  for 
Not.  J6,  p.  13&) 

Mr.  Juslioc  ■JOYCK,  in  the  ctHirsp  if  tuf  j  i  l^'tiii'ti*.  wi  t  1'ks  action  was 
brought  by  (he  Corporfttioa  of  \Vii'v,.ili\rii|jt  mi  »:,-4iij)t  lli  >  l..  atah  Electric 
Traction  Co.  forspeuilic  performaoie  u[  a  {ittrli^iuwutv^  c  M,uib.'t  ci^ntAiDed 
in  the  Act  of  18M  autheritini;  the  Corp.jradou  tn  purchase  Hitliin  the 
borough  certain  tramw^a  to  which  tlie  defendant  cimtpany  had  riaoa 
succe'e.Ieil.  There  wns  no  reu*  dt-'tence  t:>  tl»e  a^li  ir.  du*  tliete  waa  a 
oounU'.-  I  lii  i  l  y  ile/fi;.U:i' <  i.ir  a  declaration  lUal  il.'rj  bad  running 
powor*  over  (he  Inmways,  and  it  was  agreed  I'y  oouo.el  tieforu  his  lord- 
ship  that  lilt!  only  i|aestiuii  in  tbe  case  was  whatber  the  claim  to  aoeb 
running  powrra  (vuld  be  ni.intainol  or  not  His  Inrd^tpwent  exfaaaativcly 
thruugh  (hf  ri  it  ii.l  Fcrtiuits  tf  the  I'udlcy  .Sailgley  and  Wolverbamp* 
ten  Tramw  ly*  <  '■  •l"^  of  IHO.  the  Sc»lKl"y  and  VVnlrcrbampUm  Tnimwajra 
\i  tof  IS'*?,  11  11  1  llii?.\i-t  nf  1999.  by  whicit  the  Cor]>watioo  oli'nmw!  i»wer< 
l<j  H'  -juire  '-11'-'  tTU'UWrtJ  *  fl<^in  •lefcniliilit lie  did  not  ttlir.lc  wr.  17  >f  tlic 
Act  o(  1880  bore  the  muatrucliuu  attempted  (o  tc  put  U|ion  it  by  defend- 
ant*, and  tiM  UMr  CaWMreblm  waa  nut  well  foumled,  and  aiMtbadii- 
miisiil.  There  weald  •cedrdJiNtly  be  jutlguient  for  pUintlfla  on  tba  cMm 
with  co»l». 

Mr.  KRKKMAS,  i^.C,  for  defrcdanta,  said  as  tliore  waa  no  hostility 
between  th<~  i>^rti(«  be  ihnustit  vl^ioiiffa  ought  to  (indertalte  not  to  pull 
up  the  rat!-  I't  tiii-  iiii<  ii.<'i>  uuii.  hi-  clients  bad aoMitead  whsthlr  Utty 
would  sp(K<«l.    TImiI  ivuuld         u  uioiith. 

His  I.OliliSHir  heM  (he  >e.|ue>t  a  reaaoiialile  one,  and  said  Uie  best 
tiling'  wuuld  t>e  that  the  order  tbould  nut  lie  |iaaaal  for  a  fortnight. 

Mr.  FKEKMAX  a.-n'i-;;,  iiml  n.Mi-nnl  ll.it.  if  .!frpi„I  .  .:|pade»l  to 
apiical.  the  raila  «  :uM  nut  K.-  ili-uir^<;i)  p. n  tm,:  ili^  apjip.\l 

Hi«  I.tiHh.SHll"  laid  tie  diii  onl  know  whether  he  hvl  any  power  a«  t" 
tbnt,  ein-pl  by  arroni:emenU  UUicnately  he  gave  a  dtcrae  for  aj^cific 
)<ciformatice.uid  the  counterclaim  wasdi-mirsed  with  eoets,  dafcndaatJ  ia 
INif  tbe CMta  of  the  ar(i<.'U. 


National  Telephone  Oo.  t.  Bloomfleld. 

At  Uanbury  County  (.\nirl  last  week  Mr.  I'itt-Lewis  (d«puty-judg») 
heard  an  action  (  r  iuglit  l,y  tin'  \iill6tial  Telei.li. iin?  Cu.  ,ii;aini«  Mr  J.  \V. 
Mloomfield,  of  ll,e  ■  Ki.l  !.:,  i,  Hu't-l,  HiuLui',,  un  l  Ih'-  I'.iriiU'. 
I.c«iui>>gtui>,  and  Mrs.  I*.igr,  of  (lie  '  VV  tut«  I....U    Hutet,  Titubury,  for  £8 

aMb,  bUBR  tba  rant  «<  toieahaaM  held  under  an  a«traMMBt  The  dataaM 
waa  that  lha  datatduta  did  not  gat  a  proper  Mrvioa.  Mr.  BbMuMd 
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aud  tbAt  at  hii  LesiiungtoD  nUblubmcui  lit  IimI  waiUid  33  ouduM*,  mvi 
WM  then  told  thai  Ih>  could  out  be  ounii«cted  wilb  bin  bouM  at  Kinbury, 
Neither  he  nor  hia  ctuUniien  bad  ever  b<!*o  able  to  nt  an.v  replj  from 
Leamiogtou,  and  uuly  '  ck-'  had  be  taM  aU*  to  gel  throuKfi  to  Wotvcr- 
hampton.    One  vurion  i  :  had  jtaid  la.  6iL  in  eall  rar*,  aad  iben  fitile<l  to 

call  Halifai.    He  had  <iff«rr<1  the  >-»mf«»iT  A'6  to  lakr  tJii-  inntrumtiit 

away.    Mr.  T.  .K.  Pagr  gave  -m.il  ir  "i  ,>!  u  f. 
For  Um  iitaiutifle  Mr.  Collinge,  lolicitor,  eaid  the  oi>m|i>uiy  bad  carrivd 

out  tMr  •moBMtt  wImIiim  lo|iw  diiMidHti  Iki  w  ot  th«  Iniiik 

llact  mhn  tSw  «•!«  anuhUe. 

Tlte  DKI'l'TV  JCDiiK  eaid  he  did  not  think  tlie  |.Ui»litr 

carried  out  thfir  contract,  aiid  bad  not  (uHilled  iu  cumUli<ni.H  with  -iiui  ;  i 

tiie  UM  «(  Om  tronli  Uam,  •bioli  wm  «a  iAdwaiMal  bdd  out  Ut 

MibteribtnL  Jad^rtwaMbafortlHdiitnduit^wUkeoila. 


Crompton  &  Co.  v.  Killarney  Electric  LightiDg  Co  Ltd.). 

In  the  <,iufpn'«  Benvh  Diriainn,  I>ubliti,  n  W '..h  r^.lny.  Mf.  Dnny,m 
lehii-?  (il  the  ;.|aintiff<,  mnrcd  f.jr  lioaJ  ;'i.l^r.ir:it  r  ii';.  fi.r  tbvhiraof 
a  ilvDnmu  and  oiber  •kctoiori  ptaal  auuplieii  tt.  ilefoodaa^x. 

Nh  Bm  anJ.  far  iMbmJmI*  eppMM  Um  nation  mfemitiaf  ikt  they 
fe*4  AMtmUnwim  agiiiwt  luiiiulii  lor  rcpdndoMto  the  madiliiory, 
and  »tJ>er  raiuaa  of  action. 

The  iiintion  waa  fjraDted,  the  irlaiiititV  auliciton  uixlertakSo^  to  iw'LCpt 
aimin  at  ngf  writ  mrtd  «m  Wwtf  ot  defcndaau  in  wpi«rt  ot  their 


TM(a«  T.  BnsKell. 

In  the  Court  of  Seiaifiii,  Kdinbiuvfa,  on  Tuceda;,  ia<uea  weie  attproTed 
Cor  tba  trial  of  an  utSm  in  whiek  Mr,  Fran^TMnte,  borgh  eleolricat 
Mgiaeer  at  Fal»1i{f .  mm  Dr.  WilBkm  Rmadl,  62,  High-iitrMt,  faialer,  (er 
£1,000  dama({ea  fur  all^^ed  tUuder.  Tlie  drfendi-r  U  a  meiiibn-  ut  I'aUlr; 
Town  Council  ami  one  of  the  loerolieraaf  the  MIettric  LixhttiiK  nraiciiiter, 
I'unuer  allegen  that  at  a  iiieetiri.'  i>(  (he  cuinmitlee.  on  Sirpt.  24,  1699, 
defender  uaed  luiguagr  which  rr|>rc«ent«l  that  th<^  puniuer  wiu  nn 
(if[ent  for  the  aaie  of  electric  lani]i«,  csnti  nl)*ainKl  a  rnjiilty  tlirrcoo. 
and  that,  with  4  fiaw  to  rariiing  the  mjjil'.y,  he  refuMil  in  diarharsv 
hia  duty  a*  kHrvMltof  the  Town  Council,  nnd  d«cline<l  to  fumi«h  t->  an 
intending  conmmcr  an  r'n-tr!'  U-,:}:'.' r,^  in^t.t"  itlin  iii.'.e*f  the  con%un'ii  r 
agreed  to  purcluu*  thi>  win  li  ;  i.-«upr  w.i.  tnlcmled.  Tiic 

atalmwrat  wa«  iodignintlj- deiiic  1  by  pariuer.  Pefemier  deoiea  tian  r, 
•ad  ptawVi  iwMlagiii  Ha  nvan  that  all  tliak  ma  «wd  waa  utters)  io  iii' 
«eiu«i  el  IM  buMiin  ef  tlw  aoomitlaa,  and  via  aatirely  i>erUaeut  to  lUa 
Mllir  na^_^^puMi^r»lt|aa^  Bta^lMd  m  ffl-inll  to  tba  pirauar,  nor  had 

HumapiJU  FOREiaN  &  gbheral  notes. 


APPOINTMENTS  VACANT  AND  FILLED. 

I^tttcr^eu  Boruugli  (^uudciI  rc<|nire  aa  alactrical  engineer  to  take 
charge  of  tlieir  electric  supply  dGpartmcnt  Farther  particulars  arc 
);iven  in  an  adv»rr  i!<.'i;;*n?.  sn  !  arvlicatioiis  (on  ofTa'ial  fonas,  to  be 
obtained  at  the  M  rj  ij  il  ii  iliiiti;:-,  Lavcudcr  Hill,  .S.W.)  munt  be 
(le!iTPr>>d  tf>  th.'  r,ow  n  cK-rk  M  r.  W.  M  irfi!*  H'i!|{fn«)  \>y  noon,  .Un.  1. 

Ilf'jni  DiiLriT'.  CiiunLil  re  juir.'  it  i .i-.ili,  eh  -.ricat  engineer. 
Ap|>lj  nriumi  mm\  be  sent  to  tbe  clerk  (MLr.  John  W,  Benton), 
('i»irii  il  otiiic?,  Ilfuid,  hf  Om.  10.  An  advwtiMiiMik  cdiitains 
furlli«i'  purticular'. 

The  Xatioual  Boiler  auJ  General  Insurance  i  '  j.  (Lti.),  St. 
AlU)'«-«qattr«,  Manchestcx,  reuttira  ivlJitlunal  itirveyoTS  ol  electrical 
plant  Applications  to  tlu  niaf  angliiaar  (Ur,  Edwaid  G.  HiUcr). 
ike  adTertuemcnt 

The  ComtniMionere  of  Kationul  EduciCion  (freUnd)  reqnire  an 
asiistant  organi.ser  in  elementary  .leience.  Salary  £iM  per  annum. 
Appltcationg  to  secretary  (Mr.  A.  Hamilton),  Dublin,  by  I)ec.  12. 

Ad  experienced  »ut«rint«odtnt  o{  ttorca  bs  re<2ui(ed  fiir  a  litrgc 
•iMtiical  eompmy.  owndTtitiMflunt 

Mr.  Kovilk  Appalliaa  fam  baan  i^tatad  boiQngli  ahctrieal 
•BginMr  at  A«htoB<andar^L;fiic  Mr.  Appelbae  aervad  h!a  appren- 

ticeihip  to  tbe  Au(;lu-Auicrican  Druah  Electric  Light  Corporation, 
and  att«rward9  was  ettK*K*-''l  ^'  '^^  awiitant  eni;ineer  by  the  CorpD- 
ration.    In  h<'  i  ln.d  the  :«laIIof  the  »L  Jnniis'  and  Pall  Mall 

Klectri^  Light  Oii.  ;  in  l--  li  he  entered  the  wrvite  of  Messrs.  W.  T. 
Goalden  it  Cj.  ;  aii^  iu  he  w.i*  eiigige<l  a*  shift  etioinecr  a*,  the 
Einkpi  le  station  of  the  City  of  Lindon  Co.  Iu  li<y5  he  wm 
appdinted  borough  electrical  engineer  «t  fjrdiff,  a  p**iii'>n  which 
he  hold  until  his  present  appointment  to  .\shton-under  I,>  ni;. 

The  ScJsrborfiKL'h  Kli-^-tfi''  S»ipplv  Cr>  hs^  appointed  Mr. .M  i=ii  ?PT 
Willioi-.i-  .1-  Inline  -nIvrinl'-tnlcLi;. 

Mr.  %\'.  T.  K'  IT,  ui  lireeuotk,  iiiiti  Iweii  iijipuiutcd  a>s!istanl  enginocr 
at  the  ( 'riivc  Corporation  electricity  work*. 

Mr.  < '  A.  Kroat,  if  Linrsstor,  has  been  appointed  os-'iataut  etij^ineer 
at  Ihfi  D.trlingtor,  i  iii(Mir..;ion  electricity  works. 

Mr.  A  T.  Smith,  chief  asiiatontat  Moracamha,  b»%  been  «.pn«iut«d 
to  tiM  Buy  (LuMn)  dtetricUar  voAa  in  •  Mmilar  aqiMeity. 


i  Arfentina  .Ku  extfurue  calcium  carbide  factory  ha«  bceii 
J  ci'tabli.'hed  near  Conlnliai,  tmding  under  the  name  of  the  Fabrica 
Naoiiiaal  ile  ('jirburo  de  Calf  m>,  the  general  agency  of  the  factory  for 
the  Argentine  Kep'ibUc  Iteing  in  the  haniU  of  Measri.  Mudd  St  Co,, 
of  Riicnos  Ayre*.  The  ituicbiuery  iot  tbew  extensive  works  camn 
cliietly  fi'iiii  'the  Uaited  Kiiigdom.  Vn  asewatT  electric  poirat 
(about  a,Qm  [LP.)  ia  oUained  tnm  iht  Ittgb  atUBcial  wai«nrorlu 
recently  constntcted  on  the  Uio  I'riiiiero  in  the  Siena  de  CocdotM. 
The  Kubni.i  N'a<.i.<n4il  i<  nndcr  Britif^li  r>'ntrol,  Il  is  ftport«d  that  a 
French  eunpaay  ia  faaiag  fonnad  to  uiiliM  the  lame  water  |>ower  for  a 
•rcimd  cutHo  EMlny  *UMH  to  bo  attaUidiad. 

BaiTT  (Olam.)  An  iD<|uirr  was  held  tost  wc«k  into  tbe  avpUoa- 
tion  of  the  Counril  to  burrow,  umon^  otluT  siiniji,  £5.'iOfordeetrie 
li^tin)^  and  rvfu»e  dejtructor  wurkt  and  abattJjit.  There  was  no 
opptnilioa. 

Beckesham.— The  new  t-lectncity  WDiku  were  formally  opened  on 
ThuraJay  la>tC  by  Mra.  iUAe,  wife  of  the  chairman  of  the  District 
Council.  Mr.  Lendon,  chairman  of  the  Klsr-tric  Lighting  eom- 
iiiittte,  announced  that  the  capital  expendiv.r^^  iituu  mted  to  i;37,<X><J, 
and  that  ftiilv*  ol  cable  hod  been  laid  in  the  dmLrict.  The  British 
|[i-  .litfi  \Vi:>'  I  .  had  c:inlnict«d  to  maintain  and  work  the  under, 
taking  lur  live  years  without  ezpeitiNi  tu  the  Council.  Kefu-ae 
dfetrnntor  mtka  «aiild  alio  bo  awatod,  aad  ooaaumer*'  premie 
would  bo  wiMd  on  the  "  ffoa*  wtriag  ^atonatacharge  of  ^d.  per 
unit  aitia.  Almdy  tbci*  ia  aa  aqainlaat  of  over  0*000  8  c.fk 
lamps  conaaeltd. 

Brighotuo.  Tli«  < 'orporstioa  Juto  decided  to  cteet  new  elec- 
tricity u  otk.t  in  conjunction  with  a  Tcfua  dciliiwtor  at  an  esiiniatoil 
cost  of  liver  £i!i,(Kin.  Two  yf.ira  ago  the  Corporation  ac'iuired  a 
amall  .it.-ition  from  a  local  company,  but  this  ha.*  moved  inadetiuate  to 
meet  the  demand  for  current,  ilcssra.  I^ey,  Clirehugh  and  SilLir 
are  con»ultin^'  enginceii>  to  the  new  scheme. 

Brighton. —The  Ci>uncil  hare  a  'opted  the  ncheme  for  lighting  the 
electnc  tramway  routes  by  IU7  arc  Inuipe. 

Cardiff.— The  f!i-tnpi-r  n«<l  manager  of  tliP  cli^-'iif  li;;:li;!r!g 
It  I  .jrlmelil  (Mr.  N.  A]'!  .  1 1  I  .  'i  t«ndere<l  bi»  ».-ri,;:iii'.:i>n  to  the 
Klf  '^Hf  i!  i'"iiitiii:;i  r         'A  eiinesdiv  nn  hti  .i['i.();ntivit'r.t  ti  .  the 

-I'.;-  n  (>:  i  ■:  r ■ ,  .il.-clrical  engun-iT  at  .\-l.t.  n  uci  Wr-Lyr.'. 
liie  tf.-ii^tiiiliiiii  waa  accepted,  and  it  was  agreed  to  liberate 
Hi.  Appellee  at  tbe  end  of  tbe  year.  AfKnrafde  |ba  <)DBitio« 
of  the  appointment  of  a  mains  aupenntendeat  waa  aOBiidaiad. 
There  were  3i)  applir.itiuiif,  and  among  tbo  candidatta  ma 
Mr.  Henry  tVngelly,  who  for  6^  yean  had  oceitpied  the  poaltiOb, 
bnt  who  resigneil  some  months  ago.  This  led  to  n  i>rritr«i  from  MOme 
of  the  memlHTs  but  the  chaimian  ( .\ld.  1*.  Cur.  y  i  [i.iitit  -l  out  that 
now  Mr.  Appelbee  was  IcaviKf'  it  wa^  tlfiDiMf;'  lliiil  lli'  I.  wn  should 
stciire  the  jervices  of  som-  ui  willi  i  kn  j.^I,;  l^-c  uT  tin-  network  of 
mainji.  lie  moved  thut  Mr.  i'engeily  'je  one  ot  llii-  h,  i.-.  t<>I  c*ndi- 
datea.  The  reeolulion  wa<  Io«t,  only  the  proposer  m  l  ^r  -  .n  i,  r 
(Councillor  Thomas]  voting  fur  il.  It  was  then  agTC«tl  Im  luvite  th« 
following  threv  applicants  to  ajipear  1>«fore  the  committee  at  the 
next  meeting  :  Mcau*.  K.  J oao*  (CardilTj, at  present  acting  aa  mains 
aapniataadeatj  &  OMt  (Btitiib  Elaatria  Tiaalioa  Oa);  aad 
3.  Anderam  (Wahon-on-Kan)^ 

Cathedral  Ligbtins.— The  choir  and  Lidye  Chapel  of  Vork 

Ml:i~°.ci  hive  Ijeen  supplied  with  an  electric  lighting  iD.tlAUation  by 
a  locul  c.,iitr;ijt vr.  Mr.  IVpper.    There  are  i;i  iiU  IVO  32  c.p.  Iamp«. 

Ckaster  le  Street. —The  f.>)mifil  have  approved  the  scheme  of 
the  i  iiii.j  l  K  tigdom  Tramways  and  Light  Railwny  Syndicate  to 
cc.n^truci  an  electric  railway  to  connect  the  Uettoni  br  Uangbton- 
Ic-Spring,  Newbottfc,  Painabaw,  aad  Wailiii«ton  with  Qataehaad 
and  Tynetido. 

Colwyn  Blf.— Eketile  enmnt  ia  banig  aagipliad  iar  pttblie 

lighting. 

Ooort  of  OmbbiM  Oondl  (Laaian}.— At  yiitoBlayli  laaartng 

Aid,  K:«iiiaT  aaked  the  Cbainnan  of  the  StrMit  eonaiftlao  hftv 
■Mich  longer  the  public  were  be  ineanTenianred  by  the  laving  of 
the  telephone  cables  of  the  Post  OtAoe  f  Budbon  auid  ft  waa  a 
matter  for  the  Po!'!  Olfice,  ii'it  for  the  Streelii  committee.  Mr.  Brooke- 
UnviiiN'<i  asked  what  steps  the  committee  had  taken  with  a  view  to 
inducing  the  Xaii  nul  T.  '  ^iihc nc  C  i.  :,nd  the  Charing  Crow  and 
City  Electric  Co  i  ■  l  iy  iKiir  wn  ts  .ml  mains  at  the  aaiiie  time  as 
thc'Piat  Otli -e  Mr.  iii  u.soN  :  X  telc^jhoue  coupaoy  bu  DO DOWttr 
to  open  ih<  rt.  i^  We  cannot  (ana  thoSleetTio  U(|hitiBgOik  to 
proceed  with  any  gteattr  »peed. 

The  Strviet*  cfimmittee  jire^enled  a  re|>ort  relative  to  the  opening 
of  the  public  ways  of  the  (."ity  by  companies  and  pcrsonn  havint; 
.''tatitton  rjdlt*,  and  recommending  tlitt  an  order  be  passed  that  all 
works  intien  entail  interference  with  the  public  ways  of  the  City  ba 
in  future  carriei  nn  cviitinuously  day  and  night  nntil  completed. 
The  report  was  agreed  to,  and  referred  hack  to  the  committee,  so 
that  notice  of  the  decision  might  be  given  to  the  parties  concerned, 
including  the  Post  ()fti<'e. 

Ttte  Streets  committee  aubntilted,  aad  the  Ooort  approved,  tha 
aneaded  datiea  of  (haeloctife  inapaetor  nadar  dn  C%  of  loiidaife 


Digitized  by  Google 


IHB  BLBOTRICIAN,  NOVEMBER  30,  1900. 


217 


Ekctric  Lighimg  OrJeni  ISSN),  and  IBOS);  aUa  tho««  of  the 
daotneal  aii||iiiM»  to  tlw  CoqKMttei^ 

TIm  SifMM  MUMMlttM  tlM  ptwoiMd  «  tcpoit  itUtlve  to  the 
mcUBt  i«}Ktoiii  of  dnUof  with  dufC  and  nraso  from  the  Citr. 
air.  Bro<>ke-HitchI3H>  ancd  that  the  eocsidvration  of  the  matter  1% 
M^oamcxL  A  Mkmbkb  KiiggeiUed  that  the  City  of  Loiid<it:  K1<<.  trie 
Luhtine  Co.  should  be  approached  with  a  view  to  their  takini;  the 
wnote  of  the  Ci'y  refn^i!  of  ,t  ombnitildc  nature.  'Die  ■  nnsi-i-T'i'-i'in 
of  t}';<'  tx-I»)tt  w  iL-  (K  :.i[i.:ia'i. 

The  Accident  on  the  Oity  and  Sonth  London  Railway 
Major  I'ringle  hiu  iuned  hi.»  report  on  the  accident  which  c  ■  r 
bet»-_cn  l^ndni!  Bridge  and  B^nk  stationit  on  the  City  and  .S-jutL 
Ljii  li  n  li  iilwny  nn  Sept.  20.  Uirinfftotbe  failare  of  an  artDalore 
a  train,  consictiDg  nf  a  locomotive  ana  three  pa<uenger  coaches,  came 
to  ft  ■tlKfatHL  Tbe  fdlowing-np  train  oame  on  to  the  same  block 
•aetieii  and  ^Uided  with  the  rear  of  tbe  tmin  temporarily  ineapaci- 
ttttcd.  The  inipector  feporla  thait  the  foUoiwing-up  train  driver  and 
hia  aaciiitant  were  rcapaMiUe  for  Um  eoUinon,  for,  though  the  tail 
lights  uf  the  itaiiooary  train  were  viaible  47  ;aid^  nailhar  the  driver 
nor  hia  assiaunt  observed  them.  Th*  inipactOT  then  for*  ceodiides 
that  no  proper  look-oat  was  kept. 

8dlBlini|h.-'Tbe  Ktcctric  Lighting  committee  decided  on  Tiiet- 
lUy  to  reroiiimend  llic  Council  to  apply  for  BanciiHH  tn  Ii  irrow 
£76,000  further  for  electric  lighting  extentiona.  With  Uii-  vun  the 
total  e.'tpenditute  on  elecUid^  *i>PPlf  *^  amonnt  to  £700,009. 

SiMteio  Lighting  NotkM  — Kottoa  (tf  intention  to  apply  for 
piOTiaiooal  orders  ha«  been  gircn  l>y  the  following  :— 

larml  AuthfrHltt. — Doreheiiter,  Todmonlen,  TudteT,  \V»terfanl  and 
Warkiiti^tim  I '<«rpf>r«li<m«,  »n«!  Kurry,  lii-nwcl!  >ril  iVnlmm,  BUtkrock 
I'fxi.  ljul>'-ri  ,  i! ' 4iiii')r k ,  !  > 't]! [jt. '11,  I  ^iiri^iiiir.t.'n  I  [ rf  liiti.I ' ,  l''fx>ine,  Gi»*>le, 
tlampton,  ilodiinaino,  Uonic;  ,  Vorkc.},  l.'.itDdAtf  and  UiD&i  I'ovit,  Oroyd<m 
(for  Mit«bam^  Nealb,  t'oD^|iriiUi,  Tfodnr,  1Vii«M4gei  Wan,  Welling- 
tmrough  and  Wonlejr  Uiitnct  Coodb ;  StaiTlahane  Borough  CownU  (tor 
Marrlohooe,  lyndm)!  Bramhr  Ami  OiMnetOowNO  (fur  Foot'a  Crejr 
iii'i  I'lrt  of  ChldeMRalHaadCNTdMi,  ftcthervialdmifct  el  Crofdon 
m  Mitfham. 

LVmpttniM,  — Alienlarn  Rlectricr  Linhtinn  Vn.  (Lid.)  fur  AUfrdare ; 
SfeiwrH.  O.  i;.  UftHlic',  ( '.  Ste**r,  aufl  \V.  Wlutehmi-^o  for  Brnmitunive  ; 
Mr.  K.  W.  J.  Pet«r»on  fnr  Citroarron  ;.  County  of  .Surrey  Kloctriral  Power 
I )iiilriliati<ni C". fi«r  iKu-king;  County »f  Lon>loniiud  ISrusbO'.for  IH'jitfon) ; 
t  Is  i  f  Vi'lghf  Kli  itric  Light  anil  I'juf  i  i' for  Kasc  Cuwea  :  Ul«  of  Thanat 
Kl.rlri.  j.nJ  LiK-htiiiK  r  .  i  :  1-lc  of  Tlianet  Rural  Di>triot  and 

Uorlinge,  Xorthdovu  aiml  iiu  i'eter  Extra  (Kent) ;  HanMxma  Electric 
8np]4f  Co.  far  HaiyMiOBe  (Loodon) :  Eleetrietl  PMcr  Dtatribetian  Co. 
<or  Keatlr,  Brlloo  Ferrr  a»d  Aberavoa,  and  for  MaadeafleU ;  Trliaii 
Rleotrie  Supply  Co.  fur  Newbury ;  MiclUml  KIcrtrie  Cur|i<>nicEoa  for  Power 
Piatribetiea  to  exleo'l  iircii  nf  >np(ily  under  thir  <;ompuiy'i<  1898,  1899  and 
1900  'prrl^r*  by  a^^^m^  I'crry  Karr.  Tcltenh»ll  and  lirwjt  Itair  (.Staffn.l 
!iinl  \.jr-  niJil  \\' ti;r-^i-f>t«  ftn<l  St<nirl»ri<l)5C  (WorTA-l  ;  Mr.  C.  CluulircU  for 
liwhtnn,  Urrat  HarwooJ  an.l  .Newton- le  Moom  (|j»nc».) ;  i^t.  Auatell  and 
Dytrid  Elaetrie  Ucbt  and  i'own-  Coi  for  tH.  Aa«tcU  ;  Mesan.  J.  I  *.  Mil- 
bum,  A.  8«fcoJefi»l<r  C.  W.  F*irw<eather  aod  C.  S.  Vcsey  Brown  (currying 
on  liuiun<!»»  M  tin'  V'lrtl'irn  Cnutuic*  Ktoctricity  Siipniy  Co.'  fnr  ShiUioo, 
llandownrth  (\  rk  ,,  i;<jnfielfl«de  (Durham).  Ci'H-".'  Anij:if  >l  l';»in, 
Norton,  TtiomhUJ,  Aiowick  and  Pickertug ;  County  of  Keut  Kloctrical 
I'ower  Diatril'Uticn  (,'o.  for  SiltiDRbaurue  ;  North  MetrofioLilau  Kleclrical 
I'oner  1  •i»tribiilioo  CV  for  Sluko  N'ewioglou  ( I^oudun),  and  Uickmani- 
worth  ;  Richmowl  (Surrey)  Kleclric  I.iKht  *it<l  ra««r  Co.  fitr  Teddil^ton. 
HatupUni,  Ham|iluti  Wick  an>l  Hant,  and  fnr  llotdO  and  Meimrth  ;  BBtl 
the  Briliiili  Klectrti'  Trnclwn  Co.  for  Warwick. 

Tn  the  following  tn*t\*  procedure  by  bill  hai  been  decided  upon  :  — 
Jl'irroif  in-Fvrnrtf  (Vitjk  r«t!»n  "eek  ponen  In  tlwir  4iEniiibu»  bill  t<! 
prohibit  or  reguU'.e  ^thr  triLiii  :i  >l  uTerfae*<l  rlcirlric  wire*  to  pru 
vide  for  lha  iigUling  of  jnivate  utrceto,  Ae.  ;  /Mu^^i  '/urn  Corixiratina 
to  mMiljr  feeble  otrmt  wiibin  tbe  hm  and  water  limit*  ;  />o,  'r  Cor 
pentitaa  to  ae<)irire  taidirtaUn«a  e(  I>Mer  Bleetticity  .Supply  Co.  and 

Dover  (J»«  Co,  and  to  «upply  electricity,  gas,  kc,  for  all  puri>o«e«  ; 
Lotntiiift  CurjKirai  ion  to  toll  or  let  on  hire  olectiical  fitting),  motor*, 
Ac,  to  «up|>ly  elfctrit'fy,  iicrl  f  -i  uttur  date  of  filiug  electricity  accoyntu  . 
Mnniitttld  Corporalii  ii  to  .  re  t  tl-i  iricity  Keneraliiig  t latin n,  to  pli 
current  for  public  and  private  itghtiiii;  in  ditiirict  and  to  uelghbountiij 
•nlhoiitieiy  to  iM  flttinga  ead  uuiton  un  hire,  to  alter  d.ite  vi  rvnderine 
aceoanta^  <ke. ;  Smtlkvriet  Crirp-iratloa  to  tupitly  ele>;triakl  rittiugn  and 

rf»f.»'ri-.*  ">T>  htr**,  t'«  »J?j'f.'y  f!r-r'.rlri*y  i  iilsi  1«  bnrnUgh,  and  to  nitry  'jii'r  ■  f 

u|i  ;ii'iini<   ,'.  .  I   -  j.jration  tn  Ix'rrow  tu-'ur-y 

electnc  lii^litiiii'  and  tii>mw»y  un(l«r(«kiDg«,  to  eolarge. power*  uucier  pro- 
ti«t<mal  iinler  (1891),  and  l.i^bt  lUilway  Crder  1699',  to  auKpend  repay- 
ment nf  otpiuJ  for  tieetric  lijhtiDg,  light  railway  and  other  purjMeea 
until  cimplatioti  of  work  ;  H'^n  Uorptirrtliuu  to  lell  ur  le'.  oa  hire 
electrical  titliiipi  or  mot'>t',  to  sopply  ele^lriclly  within  and  Iwyonil 
borough,  to  alter  ('ate  uf  AiioR  aconuntx,  S.c.  •  Itw/tti  DUtrict  Couitcil 
to  amenil  Ku;;t._v  KleciriC  l.>ilitiii[;  Order  :I899:,  to  auilM«rl«e  nipply  nf 
dactrical  Gltang*,  and  tu  aupiily  el«trii»l  eneriK'y  In  a>lj«r-cnt  IwaI  authori- 
tiea er oonpanMS ;  Dartr  Oat'iM.  tu  alter  name  <>f  i^jmpany,  to  acr)uire 
UDderteUog  of  the  Defer  Klttiricity  Supply  Co.,  and  toexcrci-c  powen, 
kc,  <>l  that  cniii[Kiny. 

billa  are  Ijeiog  pmmnt'cl  to  incorporate  oom|>any  tn  eatAblish  generating 
worku  and  In  "upply  electricity  in  bu!S.  i  r  'jlherwina  in  Ihi"  ''un'.}*  if 
I>urham  and  the  North  Uiding  of  Yurknliire  :  ii  inrurporate  a  n  ipany  tn 
eataUiah  work*  for  tite  aupply  of  electrituty  in  boik  in  the  <;t>unti«a 
e<  Nettiqgliam  and  pane  e(  ttn  eoKttp  of  ftarkgr,  to  aeiiniN  land  m 


Colwick  (naitf<>r<l\  Sookhotms  (Skegley),  and  Kewbold  and  Denton 
iPetby'.  «i;d  Trnwell  ..Baafordj  for  fji'iicvatinp  >tatinm,  k-.  :  tn  in«»r- 
l.ini'.f!  i  c-  laiiany  to  eatabliah  geuer?itiiiL-  ■•utinns  aii<i  tupjly  <-lii~- 
trictty  lor  all  purpoaea  in  parta  of  tlie  Weal  Kidiof;  of  Yorknhire.  to  acquire 
UudH  iti  Methley,  Adwick-npon-Deanie,  TboraUU  and  Bin|^  ior 
generating  ittations,  and  to  aupply  declrieity  in  balk  10  eeapaniM  and 
fornl  authuritiee,  ha  CHiii  er^tet  (arUf  eoien  the  ana  wtont  In  the 
bill  of  Ute  South  Terfahfan  CSh,  aaM  parHMhae  o(  i^ieli  ttfmm.  in  ear 
laatinan.) 

BnetllB  ffeisliaiii  KioiMMi.-  Hie  foUowbig  notieaa  of  intention 

to  epplr  ibr  electric  trtk<  tion  powen  nn  laned:— 
ProvUionti  Ordrrr. 
I     Fn".ki-«t«wc,  LiveriKiol  {aJdlUonal  Ifamwsy*'  :ind  Swii'tln:!  Corpora- 
I  tiiin-,        Hirkdate.  Chcriton,  Crompt.  1^.  l.ii.!leborii:|,'li,  i'nnty[>ridd  and 
Koytou  District  Councils  seek  autliority  to  ooaamict  and  eleotoicelijr 
equip  tt»mwaya,  kc.  Tbt  Miildiottm  Corperation  and  Chadeitan  Otalrfafc 
Council  arc  alao  applying  for  ao  order  to  ounatruct  and  walk  deeiiie 
I  nimway»,  t->  attach  wires,  *c.,  to  bouaea,  to  enter  [into  agieeuienta  with 
I  .  .^1  luitlioritlea,  vjuipauies,  kc. 

'I'hr  Tnltfil  Tr,vm'.T-iy.  I,ic;!i(  K.-vtlK^y  .intl  F!ectrieal  Syndicate  (rr  Vnr- 
IDniii'.Ti  WliiHt.M.M,  ( '.nili;f;jT  '.  !'..Ml*;i-,':t,  kc,  in  Weet  Vnrk».  ; 
Leamington  and  Warwick  Tramways  and  Omnibut  Co.  to  re  conatruct 
nodalMlilBrifaremipenhiiat  tnMn«iMB,al«er  tmaiKhe^ ;  Britisli  Bleo> 
trie  Tnetian  Oe.  to  alter  and  equip  eeiednR  tramwaje  in  Pontypridd  end 
Ithoiidila  Valley,  .ind  vary  purchase  proTixiuiu  of  Tramwaya  Act  (UW^ 
\c.  ;  W(-t.  >n-'>uper-Mare  and  L)iatn<-t  Klectric  .Hupjdy  Co.  to  eoaatiwt 
pln  lrii:  IraniWij-i  .miJ  t-"  -.hand  Ti  '-crlain  aulhmwil  Imw,  .';r. 
In  tilt-'  f',ll(i«iu^'  casvH  it  h.ii  been  dL'ciil<'il  to  ijrocetd  by  bill  :  — 

I,«udoa  County  Council  to  [cooatruct  atlditiaoal  tramwaya.  to  iecuD> 
struct  and  eduk  aiiaitag  tramnagre  for  eleotii*  tnotaon,  to  eater  iain 
agiwmenie  with  eoatpeBlM,  local  avdiaritits,  Jm.,  end  to  eaqnirelaad  lor 
generating  atation  nt  Caiubtf  veil. 

Ulackbom  Corporation  to  couatiu' t  new  siil  rft?>Tj«t:uct  fxiHting 
trai:i>irfiys  to  obtain  running  puwers  over  light  railways  in  adjacnt 
di-i'riL'!H,  k'-. 

KbckiMol  Corpnratiuo  to  coaatruct  new  electric  tramways,  kc 
Bohon  Ccrpondoai  la  cooatiBct  oew  deotrio  traoiweya,  to  ettadipelia, 
wires,  ice.,  to  bouw*.  to  purcbane,  work,  or  lease  tramwaya  ontiMe  boroei^, 

tn  run  omnsln!'*!?^  nnd  TOfttor  •^f,  kr. 

llradfi'i  il  I'Mrj.ir.i'-.iia  I  :i  l  jk  truer  now  tiau,v,iy>  in  Bradford  ami 
Drighlingtun,  to  npply  mechanical  traction,  to  enter  into  agreementx  irilh 
adjacent  authoritiD>,  to  work  or  Uiwie  tramways  in  adjacent  iliatiicta,  He 

Derby  Corporation  to  conatruct  tramwaya  In  fterby  and  adjacent 
districta,  to  run  motur  cars  and  nmoibuacs  within  and  beyond  borough, 
to  attach  wires  and  peats  to  houses.  Ice. 

DoTfr  t<irpi:ritl rjti  to  i'i>liui  i  ivlditional  tramways,  to  run  omnibuses 
within  and  be^un  1  t-  i  rji;!i.  it. 

Koclcs  CorpomtiuD  to  l  uoatruct  new  and  reconstruct  eiieting  tiemwen 
to  emiday  electrie  tncdaD,  to  enter  tato  epneniMli  with  kaat 
anlhcritifs,  ho. 

Folkettone  Corporation  tn  construct  tramways  !n  Folkestone  and 
Kulkestoue  uext-SandKate,  to  adopt  electrical  or  other  mechanical  traction, 
to  aoquirck  eeli  and  iMse  tramwigra  within  end  withont  the  boren^,  ko. 
(The  CorpotatkB  hee  ele»  gP«in  netkw  of  appliaatien  llor  n  pt'oiWenet 

order.) 

Hull  OetpentiMi  (in  en  onnihue  UU)  to  eaMtruct  and  wo^  additbrnl 
electric  tMHnwkf*,  to  ran  oosalbuses  withbl  and  faey oud  city,  Ac, 

Kingaton  nn  Tliatna*  Cnr]x>tatiga  to  uonetmet,  viorfc,  or  IMM  treamgpir 
to  ailopt  elei  trie  tnictiao,  to  enter  into  aKteMMttte  Dith  lOCal  anlheifMeih 

light  railsray  and  tramway  oompeniea,  Ac 

Leeds  Corporation  to  oooatruut  additional  tramway*,  kv. 

l»«e8toft  Corporation  to  construct  electric  tramwaya  in  district,  to  enter 
into  oootracts  irith  the  Natioual  Electric  TmctMni  Co.,  the  Ka>t  An«;lian 
LiKbl  Kailwaya  Cu.,  ke. 

Mmi-  Iki  ^if  r  <  'ur]Kirati<ni  to  oouatruct  and  arork  additi>^KMl  tramwaya,  kc 

.SrnrtliKKk  <  'nr|»ratiuii  to  construct  ami  woi-k  eloctri'  tmrnways  within 
juiil  beyniui  liirungb,  to  aoquiie  nuuuDg  powers  over  tramaraya  of  adjaoaat 
authuntiea  and  compaaiai,  te 

Wigan  Corpotatiao  to  coMlniet  end  wtith  traaiweya  ia  Wigan  and 
StaodiKh-with-Lanittrer,  k<:. 

King's  Norton  and  Noi'lhfleld  Dintrict  Council  to  conatruct  electrie 
tramwaya,  to  hM     toiM  ti'a)itwny!<,  to  eater  into  working  agreaoients,  ku. 

City  of  Birmi:i.:hi:ii  Tr.,iii«»'.  a  I  1.  act  tramwayn  in  Birming- 

liam.  King  a  N'urwn,  and  Nnrthdebl,  to  ailopl  clectrii:  tracUuu,  to  recon- 
struct exUting  lines,  («ektMd  tiaafer  e«BplaiiMolt(ea»WM««nlh*(iMd 
by  lha  <  om|iaoy's  Act»  1897,  to  ontor  into  egreeuenle  with  mal  anllMii- 

l^'  UiaJi  Westiiigliouee  and  Manufa<;t\ii  in/  '  in  pr.Jii,  itiog  a  bill  for 
power  to  enter  into  agreements  nod  arrao($«inMot«  with  r»>pcct  to  the 
adaptation  ,jf  the  railways  of  the  Hetro|><lilan  and  Metropolitan  District 
Railway  Compaoiea,  Mtd  a  portiuii  uf  the  railway  of  the  Lomlou  and  .South 
Western  U  iilway  (.'o.  fur  working  by  electric  traction,  toaoi|uire  laitils  for 
geaerating  nlutiona,  to  enable  tbe  Mctio)iulitau  and  Metrupuliiau  Diilriot 
N  t.i  mtM-  ai!r!ilt[  Tint  rnjntft!  nn't  apply  fuu^ii,  tu  autlioriue  the  tem- 
l-rr.i'  v  ■■  il.ti   1  ri.Tinnii;  [I  ',\fr>  ■  f  n'Jii^ riiilsray  compauie*,  tn  revive 

and  eitonit  time  for  ac<^uiriug  lands  and  ooustruction  of  works  autbui-iaad 
i>y  tite  lUtfMielitBa  and  l>iitriet  Hiilw^r  J»t«h  IBBV  and  1808!,  and  thn 
Metropolilea  Bailing  Aet  of  1888^  hoa 

City  and  Brixton  Railway  Cb»  te  ealind  time  lor  pnnhan  of  itndt  and 
furtlier  capital  powen,  be  eater  into  njnieinent  with  City  and  South 
I.fiUdwj  Railway  Co.,*!:. 

■  ay  mid  .S-iuth  l..ithl,n  lUilvriy  • Ui  c  iri  InirL  .i  '\.iy  I  ir  fool 
IKuiensflca  from  tbe  .\ng*l  alitioo  to  Agricultural  Hall,  lalingtoo  ;  tu 
entond  tiaa  lor  eemplalMn  af  weaha,  ha. 
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LoadoQ  Uait^  TnM'mf*  Co.  U>  ODMtrual  thotrb  trMtway*  tn  tb* 
•puntie*  o(  LooduD,  MuldlcMX  and  Samj,  to  acquirB  Undi  for  gcnwatinj; 
•latioos,  Ac  The  new  liii«a  include  ons  from  Uio  Loodon  county  boundary 
at  ItaeKain(i('ia,  aoroM  Banm  Common,  mtr  Hauxncntuilh  KridRC  to  the 
Itrnadnaj,  a  cudnertiun  friiiii  tho  nania  [witnt  u  illi  the  exuittni^  traiuiray 
in  K«w-ruad  ;  a  liiw  cotamf  ncing  t>v  llaoipton  Court  raUci!,  attd  ludmlinK 
Riagita*  in  it*  nuu ;  ud  oih«r  lin«»  which  will  oooimoc  llw  with 
Bamptno,  HMUpton  WMt.  Tr'ldinKtnn,  Twidwubam,  HnrhltoD,  IiWwmth, 
Bmntfoiri,  Old  Hrmitford,  I'Ulioe,  tlrttxui,  and  H.nin»l<nv.  Thw«  arc  in 
•ll  20  <i<parU«  tramwara. 

Metropolitw  Iti'trirt  Tt;i;ivr.iv  '"i  wek  r--Tw"?r«  rn  ooavrrt  thtir  liiiaa 
into  electric  I -ir."  *;!-.  t  ijitru  r  mi.l  r  , u  [,  ^.  -i.'ru  iuR  »l«t.io)i«,  t^i  |»ur 
ofaa'O  auil  adaj-'i  r^'lii:u  <C<<1.,  ^I'^nin  uiui-jct  fur  alectric  tntctjuo.  Ac, 
tn  provide  that  all  '  imintnlet  uMag  the  railways  <>(  tlie  ojiuiwiiy  •jjitlt  ute 
•lectrii'  traction  oit  a  »)'at*ui  to  U-  [jrem:nU'<l  by  the  coiii|vtny,  and  to 
adapt  tlieir  roUia)^  slock  (c>:  h  u;!.i^  by  elect  rie  imeiSoa,  ke,  AUo  la 
enable  Ute  coni|iauy  to  ch'im  into  .urreemenu  wift  Ipetl  Mtbtritic*  or 
nnnpaniea  for  Dm  ■api'ly  o<  •^lectrinal  energy. 

l>ort«moath  Stm-t  Tramwayi  Co.  a»k  |>ow«ra  t«  MMniCl  tddilimiil 
tmuwaya  in  UMnirl  and  Alverttuke,  to  adopt  •Imtrie  trantion,  t'>  poat- 
pCM  d*to  of  fiircbaiie  under  Tramway  Act  (1870),  in: 

South  Lancashire  Tramiraya  Co,  aeek  p<ive»  to  r^ton  !  the  el«< 
trie  tramway  fi Hi™  irahnriiaed  laat  year.  T^tc  Vru~H  already  »ai»ctio»»d 
commence  at  )v  '  Iw  I  tiri  iiaate  at  the  l»  ri>u^].  ^  .lodary  of  St.  HeU-ns. 
Tfae  line  then  paroei  over  the  22  milea  of  uack  t'eloDcinf  to  the 
CcrpantkmolSk  HdiM,  and  «f  th*  Fraeot  and  Unrno(JUght  Bafl- 
way,  prncee«l«  to  Xaotlf  Aife,  at  Um  bondary  of  Urerpoul,  wher«  it  joiaa 
the  Corf«rati  'i>  «Titeiii.  The  afgregatv  leuKth  of  the  liue-i  it  107  luilen, 
and  will  niaLhlinli  unbroken  tramway  ouiumuuimtiuti  beiveen  l.iTvrp<x>l 
and  Mancbealrr,  It  ii  now  |>rci]iaaeil  tu  exteud  tlie  HVateui  ni<rtbwanl<  to 
Darweu  and  tlimoe  tu  liUcktmrn,  and  aovlhwardi  to  WiirriaRton.  Tbc<c 
exteiipioQ^  wilt  add  anutlier  24  milea  tu  the  ^ynteoi  ali-ewly  authority],  and 
•tlabliali  a  oootinuouH  network  of  elerlric  traa>«°ayji  t4>  a  total  length  of 
wer  130  miles.  Tlie  geiieratioK  »t«ti<>n  will  br  crricted  at  l-eiKh,  and  the 
reaidenl  engineer  wilt  Mr.  A.  II  'KdVir  i;n  lute  Uirough  electrical  eiigi 
iieer  of  llntdford.  A  I'lTnii.u.y  l-wi  i-iru  fi  rn.i-'i  t/i  take  orer  the  privilefo* 
eonfamrf  bf  tha  MTeral  act*  for  trainwaya  and  light  railw^n,  aud  to 
MmMm  Ite  whela  Ma  om  tudMrtakiag  to  la  knawn  aa  tka  Soutli 
f Aaeaddra  Hartifc  Thuifioa  and  Fbwtr  Co.  (Ltd.)b  TIm  aajiilai  «1U  Iw 
JCRSO.OCO  in  >harr<  and  £750.000  in  mort«^  dsbaotona. 

Wenoirr  Tramwayr  C>i.  to  c->Qtti'Uct  naw  aad  laraaitfMt  asbtlOf 
Iraiiiwayj,  to  employ  electric  traction,  fic. 

l*riwer>ar?aou^ht  ^' incv>r])or«te a c>j:  ipauv  t  tiu»truct electric  iratuwayn 
is  Kincldey  and  ileudoo,  to  euter  int- agreementa  with  the  l^.'variagCr"!", 
Buatmi,  aad  Haapataad  Bailmy  Uia,  Ae, ;  alia  to  incor|>orat»  aaoiDnaay  to 
eoMbset  an  alcctrie  (aiimat)  lallmy  batwaen  Liverpool  aad  Maachiatm-  ; 
to  incorporate  a  cumpauy  tu  ounitruct  an  undergrognd  rlcutric  railway 
from  the  terminut  'Ij'  i  I'.y  aitd  .Sjutb  IxMidou  Itailway  at  the  Aogel. 
laliDgtou,  to  L>nu»mund.>trcet,  St.  I'ancrat ;  to  incorpoeatc  a  cotupaoy  to 
conatruet  alaelrie  tramwnya  in  the  Tyneaide  district,  including  Newcastle, 
TyueauNlIb,  Waikar,  H'aUsMtd,  tx. ;  and  to  incoriiorati  a  coujpaiiy  to 
«aB«(net  aaA  wnk  atatcic  tnamgra  in  S<  ari  omflti  aad  diiuiat. 
■  Tba  fiillowiiiif  tn  bilb  for  joint  powait  far  titminijr  and 
lighting  :— 

Btxley  District  Council  to  e.iu«truct  electric  traniwaya  in  Bexley, 
Ru>t  Wickham,  Cray  lord,  IMrtloiid,  Waolwi«b,  *e,,to  M]i|4r  atactiidiy 
ill  bulk  out«ida  tha  dliti]ct»tQ  muffif  alaOric  ftUnK',  wuban,  ke.,  oa 
hire,  Ac. 

Shipley  Dialrict  OwmB  to  MNtnnt  iic»  M-id  i  ecucittrtict  exintiug 
tnunways,  to  lulopt  dtetric  tiMtion  and  t>>  -ui'i  .y  e;«etri-ity  for  pub:ic 
and  private  li«{hliiiK,  electric  fitting*.  4c. 

Stalybri<lKe,  Hyde.  Mo»ley  and  Dukinfield  CouuciU  are  proinolini;  a 
bill  to  iocorjioratr  a  joint  board  coo»i«ting  of  repre»enli»tivi-i«  of  tJie  four 
' 'urpuratiunv  to  cxmatroct  *nd  work  eWtrio  trarawnyx,  to  sufiply  elec- 
tricity fur  all  purpose*,  electrie  <ittiDg<,  *c.,  on  hire,  lo've«t  tJx  Hyde  and 
DuLuiiif  irl  electric  lighting  ordan  in  tha  bnani,  to  aoi|«iif*  huda  for 
(rcncrahi -1^-  •utionn,  Ac. 

Willendcn  District  '  '•juiicil  to  coiiilnii^  iii  !  w.irV  i-li-  tH' trjiri^rnys,  to 
enter  into  agreement*  with  raddin^i  ;i  TriiLn  iv"  •  ■  n'li.iin  niii^iiiig 
jjowMM  o»«r  nropueed  liglit  nulw»y«  o(  the  Middl<»ex  County  Council,  Ac, 
la  atipfl*  dactrici^  to  aalgkbMiiiiv  diairieti  for  traction,  and  »U> 
MtpfilX  abetifcal  ttting*,  fte,  en  hirm,  abctrte  current  to  nciehbounog 
diatricti  for  lighting  aad  tnictitin,  to  alter  date  "f  filing  ai.rounl/<,  Ac. 

Winibkdoo  District  (.'ouncil  ncek  (■owcrs  t"  supply  electricity  within 
and  beyoc  i  (hp  ,»!*«.ri  t.  fir  I'^tings  and  moteca  oo  hit*,  tocnaatntrt 
and  work  rlr-rtt.'r  triiiin  ivr<  in  ^VlnIl.|edoa,  MMtanaad  ICtaiiaii,  14  work 
or  lease  tiu^ui^ihyd,  to  run  oninibuses, 

^mother  bill  iiowar  is  aoivhl  to  aeouire  llie  undarttUBg «f  t^rt- 
wadoe,  Croesor  and  ReiMgvlert  TiraBl  Ballway  Co..  to  oonalruet  n«w  mil- 
ways  to  H«M^;.Ierl  imd  I  lyn  '!>vyn»nt  and  to  TrcHys,  to  adopt  electric 
or  i  ti  er  til  i-mrr,  •,.  ,-..;ierHle  anil  mnply  electricity  for  all 

purpoees  in  VoyKTDhuiiarn,  Criccielh  and  lieddiroiert  famarronV  IJan- 
itattM  (Jleriaaati;.  Ac. 

Olhar  bOIa  laek  to  tncurjwtatK  a  company  to  construct  electric  tranr 
wajri  la  WatfotdanddiilHelk  to  ittiiply  elec  tricity  in  bulk  to  other  coin- 
paniae  or  local  Nthoritiaa,  to  acquire  lands  couifniUorily,  Ac,  an<l 
ti>  iiifv.rpi.rate  a  cnmpnny  in  <  nn»tnict  <•?.  jirio  trninway*  in  Wi-i  <\m},rr- 
laiid,  _  including  CIcitor  M  .r.  u  l.n ..lia»en,  (.'oi-keri;!  uii:,  M.i.ytH.rt, 
Worktogtou,  Ac,  aad  to  acnuire  laikds  for  ereOiliic  works  for  supptyini: 
alae^tejwwt  Ib  lIaiNh«faam.  Manibr,  ObiHvtOB,  WorUaglMi,  htm 

Tliu  follow  iog  are  )>ill9  for  miaMllaDCOUi  pqrpoies :  - 
To  in.  orpoiale  a  .  .nnpaiiy  to  fioMtniCb  IMriw  for  the  «upplv  of  km  *iid 
auctrwiiy  foraUpoipitea  ia  Arlaakf  wdolhtr  dlitneUta  BadlonlahiMb 


RarpMtdao  Oaa  Light  and  Coke  Co.  seek  powsra  'loter  alia]  to  apI^  for 
a  lidRDce  or  provitlaatt  ordw  undar  tlM  Giaoltia  Lighting  Asti  (lau  ud 
le^eu    to  aciuira  aMfha  aad  muMaof  to  gaMinatioii  aad  Mpi/^  «( 

eieciric  current. 

Another  bill  seeks  to  laoorivirala  a  eompaof  to  OMtslniat  aa  daiitifeiQy* 

o|icnited  briil^e  acnvM  the  river  Tync,  »'<a>e  particutar*  of  wMoh  appaarad 

in  our  Ift*;t  imnr: 

The  l>,.tri.-t  Mesieti-c-rn  and  Tlifilte  Ticket  Co.  seek  powsm  to  attaMuh 
n?F  T«  n  I  '  l  l  ivithiu  ft  miles  of  the  OenerftI  I'lMt  DflSw.  and  to  conne<rt 
Bu  ll  i"i  I  '  ' •  i ''c  iiphi-cal! y  or  telej^buni'M'ly  with  e*-S  other,  to  erect  and 
mtiDtasii  buitrwn  luch  otti  .'ei  wires,  --M  bi<ie»,  Ac,  tu  eaable  tubecribcrs 
to  tiansmit  certain  meMxii^,  A  :. 

Electric  OnmibasM  —  It  tintd  that  «rinnj;^iiientj<  are  in  pro- 
jjrJUi*  for  ftarting  a  ncryice  of  tdectrie  onitiibusp'i  bet»  H  fl  iu  iis 
and  lireteail  and  between  CUremont  and  Cri'veca-iir  (Oiie),  Frutoe. 

Elactric  BailwAya  in  Spun.— A  project  haa  bam  bronghl 
forward  by  a  Barcalana  (l^OCer  for  the  construction  uf  aa  daolcio 
rnilway  from  Lerida  (Spam)  to  the  FrEnch  firontier,  w«tw  power 
being  iitititcd  v>  f«eti«rate  cwrveat  U  ii  alatad  thu  a  OanBiD  cooi- 
{ksny  his  offered  to  liaance  aad  <ohitraet  thalijw  if  tba  ■eoaMaiy 
conccAiuna  can  be  "^Tiir-.r! 

Electrolytic  Treatmeat  of  Ore*— An  iou-rening  n-jxjrt  on  liie 
mining  and  metallurgical  industrici'  of  Montana,  I'.S.A.,  ha»  bcctt 
ivaiicd,  and,  among  other  qucvliona,  deals  witli  the  applicatiOB  of 
eUclrolytic  proceed  to  tha  acpiMtioii  of  tha  pi«ciuu«  instata  aad 
tlieir  r<>&obg  hf  «le«trolrii«.  la  the  firA  place,  reference  ia 
made  to  the  grvat  airance  uf  the  But:*.'  district  of  Montana 
dtiriog  tlie  jiost  20  yenrs.  The  totjil  urrA  of  this  district  i.i  only 
8  n[.  miles  in  eit«»il,  but  is  covered  with  n  pcrf>':t  network  of 
mineral  vein*.  The  famous  Anaconda  min«  wiv»  discovered  in  lflS2, 
and  u  IL1  purchased  a  silver  mine.  Oa  reaching  a  depth  of  2i)0!l. 
copper  in  cannidcrable  >|iiai)tity  nt^dc  it\  appearAnw,  and  thoatand-) 
of  tona  of  copper  ore  containing  ovit  !iO  per  cent,  of  the  metal  have 
been  non  fioce  that  lime.  At  tirit  the  matte  or  nsgulm  wa?  sent  t  j 
Baltimore  and  the  I  nited  Kingdom  for  tm^lting  and  ro&aing. 
Later,  a  large  plant  wa^  imtallad  at  AnaaoiBda,  pnbablgr  th*  uoat 
•xteuitrc  anelung  city  ia  the  woiM  at  tba  preaant  lima.  Th«M  old 
smelling  mcthnii'if  hue  ^iven  pliicc  to  one  which  c;)nv.  rl»  Uie  lualt« 
dip.1.1  tomctnlli'  c<>|)|<.-rml!rv«etn«r  converlcrs.snd  thvprxlm;!  isthen 
trc.itiil  elc<  trotjti.  ully  for  llif  «i  ]  irjti  'n  of  tliu  precinm  iiift»l«.  In 
iKlta  the  wbob.'  of  the  goM  nnd  nlvcr  cn  ilitcil  t  ithtf  Silver HowCjdtity 
w«»  obtained  by  cli.-ttrolytic  treat m -nl,  from  2.</.  t»  4i/.  of  silver 
au'l  small  'iiiati-itii  -  of  >;i<Id  being  obtained  from  each  ton  of  <(rc 
treated.  Tbe  im*iility  of  gobi  found  previons  t»  the  mtro luotion  i>f 
Uie  ctectrrdjtic  ptocw?*  Win  cnn»iderel  nf  no  practical  value.  The 
eWtroljUtf  branch  of  lh«  mining  industry  in  the  United  Ststei 
date* back  oiilr  ft  fevjeaniyet  at  U^c.  .ii,  iHmtbnawa*  wtab- 
liihed  in  the  eaantir  11  eketwlytic  copper  nteaiita  ti  »  total 
nwmA  «apaeily  of  IMMo  torn  «(  copvar,  WO^naoa.  «f  sold,  mni 
21,lM,tnOMt.  of  ailvcr,  hanng  an  appionmtte  value  «t  e\SjtlM,mo, 

Essex  HanoCacturers'  Exhibition  —  rhire  if  to  Iw  an  installa- 
tion of  Marconi's  •systeiii  of  win-lvM  tclegTAphy  ut  the  Essex 
ManufoctiircrV  Knhibiliun,  to  be  bell  in  th>-  Shire  flail,  CbelmsforJ, 
on  IVc  12,  i:i,  and  H.    The  exhibition  i*  in  aid  of  the  Et.M\ 

I'j:         .-^  i  lu  is'  Fund. 

Eaton  (BIiddlesbroagll)i — The  Council  have  den  led  to  approach 
Mc!«:»r'.  llokkow,  Vau^dun  &  Co.  m  order  to  obtiin  a  snpply  of 
ebvtric  current  for  public  lighting  It  U  probable  th»t  the  ."^JUth 
liiink  Council  will  :i1so  mike  a  similar  application.  Mecarj.  BolckDW, 
Vaughan  A  Co.  po»«8«  an  clectricitr  generating  station  which  coii 
over  I'lD.OOti. 

Oibralt&r.  In  1S1'>  the  revenue  from  the  electric  light  w  tk< 
established  here  in  ISDS  reoli>c<l  .nppro\imat«ly  £l,;}Ot>,  tnim'.cu  ui  .-*' 
charges  being  aV'jul  £"4,C1'J,  with  au  u<idili<.<nal  £714  for  interest  on 
capital  o.\pL'n'Jiturc.  I'or  the  xtrcct  lighting,  for  economv's  sake,  the 
old  gas  littitii,'*  wcru  at  lir«t  adapted  for  the  electric  li^bt,  but  the 
result  was  voted  uu.Hati^facCotT, and  a  delaf  la  the  service  occurred 
in  consi'tuoiicc  until  proper  eleetrk  flKlng4  were  substituted,  which 
has  now  been  dona.  The  demand  for  electric  current  lia^  alxeadjp 
nei'ciintated  a  <-<)n<iidenkbl(>  ineretw  in  the  generating  phnt  at  tha 
KiiiL'  '     i  tion  .■*tatii)n. 

Heywood  (Lanes.).— An  in  i  tiry  ha«  bjeu  held  into  tlie  ajtpU- 
cation  of  the  Council  :  >  I  i  i  iw  £17/100  for  alMltk Ugbtillg Mad 

£T>,43H  for  refit*  d(^itructor  work.i. 

ISQUest.— An  inqnest  concerning  the  death  of  Albert  RdwArd 
sliirlev,  who  wa^  killed  in  a  boiler  explosion  whieh  oocnRcdon 
Nov.  at  the  Mt  tro^olitoii  Klectrie  Supply  Oa.'a  Sardinie'itreat 
station,  was  IspH  rn  \V  .^ilric'  lnr  : — 

,Mr.  R,  11,  T  ''.ll  rn^i'ii.i-r  :ri.rHiff.  saiil  it  was  tliiV.,:u:t  f.ir.ni  i  Ic.-i  i.-.i 
o]nnioo  oji  to  tbe  cause  of  the  exploaiun,  but  he  thought  there  wam  an 
original  defect  in  the  veld  ol  tha  tab^  wUck  had  tMoamaweak  to  bur^itiiiK 
point  by  lutunddalMiomttMi  Aa  to  the  qaeatiM  at  what  wm  a  proper 
teat  of  a  boOer  he  did  net  think  enjrham  oonld  he  dene  to  a  boiler  liy  a 
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I  Ml  vp  to  kboat  oiM  and  ft  h«lf  to  on*  ftnd  thne-aavter  tim«a 
th«  wnrking  pmmr*.  Thejory  raturaed  a  verdict  of  •octdetit*!  death, 
&iM  cxnnrnit*d  tha  makera  of  the  Uiller  fnim  «11  bUme.  Tliejr  iidded  a 
ri'ler  to  the  rITfct  thai  th«y  tboaght  there  abould  l>e  k  proper  lanwtiun 
el  all  ^lilriT  I7  iho  < iMveminsnt. 

Kingston  on  Thames.— At  a  ratepayers'  meeting  a  rcfolutinn 
wiw  pa-t'ii-d  m  |:  >^ini:ii  tn  :b-j  proposed  rounioipal  trumway  f-cbfrm-, 
but  the  (  orponilioB  wer«  at  the  same  time  requeated  to  oppose  the 
trill  cf  the  LoMka  UaiM  taunms*  In  odar  to  inat  pmlaetire 

lAncaster. — An  iii<iiiiry  was  held  here  on  Tiieaday  into  the  appli- 
enlinn  of  ihc  ( 'oriioralion  to  borrow  £14,700  for  refuae  deatmctor 
work.".  Propurly  <  l:.-e  to  tlie  electricity  work*  had  been  purchawd 
for  £5,760,  and  tinitnict  for  "Meldnim"  deittoctois  amoanted  to 
£5,27'.,  the  balsiiie;  l  i  inK  for  building*  and  future  contiDgenciet. 
The  steam  RcneniteJ  at  ti:u  destructor  works  1»  to  be  utilised  at  the 
electricity  station. 

IiMds. — The  Lighting  cninmittce  recommend  the  f'ouncil  tji> 
a  ctpt  tender*  amounting  to  £'72,.')72  for  extending  their  eloclricity 
wurks.  The  existing  station  is  to  be  extended  by  including  the  «ite  of 
the  Britannia  Mills,  which  have  been  demolished  and  the  site  cleared. 
Tenden  are  to  be  invited  for  nuchinery  for  the  new  bailding*.  The 
BMHimmmi  also  reoommend  fha  pWfWon  of  a  thiid  600kw.  two-phaae 
Ml,  aad  tte  laying  of  a  niaiH  mhmb  Mealc  Brid^  to  enpply  enrrent 
fwUghtaild  power  to  the  district  sonth  of  the  nrcr. 

LeytOO. — Suction  has  b«en  obtained  for  the  boiTowiog  of 
£14,4C7  for  various  improvemcntl,  "■'™'*^  the  lilflltfclQ  gf  the 

gas  lumps  fur  elc>:tric  lighting. 

Light  Railways. — The  following  local  authorities  and  companies 
are  applying  fur  piwers  to  construct  and  work  lislit  railways  : — 
Barlon-npon-lrvveU  ;  Crnyilnn  (for  t'royilon  and  Mitcham)  ;  Diirt- 
fotd  (for  Uartford  and  Cray  ford)  and  Haleaowen  Councils  ;  liritiah 
Eltelrie  Traction  Ox  (for  Glamorgan,  and  to  extend  to  Um  Rliondda 
Tn11«7  Light  Bailwan  Order,  I'JOO) ;  Drunner,  Uond  ft  Ooi,  J.  U. 
Holden  arm  J.  HeakeUt  (for  Warrington  and  Northwich  aad  district); 
Itleof  Tlwnet  Electric  Tramwavs  and  Lighting  Oo.  (to  amend  ami 
extend  the  lale  of  Thanet  Ligitt  Railway  Order,  1898)  ;  L<2«rd 
Light  Uailway  Co.  faaking  (or  extension  of  time)  ;  Mid-Sulfulk  Light 
Railwav  ('■».  (to  amend  the  Mid-Siiir.dk  Light  Railway  Order,  1»00); 
Korth  \Val('s  and  District  I.inht  Rnilwny  and  Electric  Power  Syndi- 
cate (for  PnlUieli,  Ncvin  uiid  I'Drllidinlk-ys)  ;  Pulteriri  Kltctric 
TrttCtiiin  Co.  (extcn'Liin'i)  i  S.^nd^iitc  nU'i  Hythi-  Kli-i.tric  Co.  (for 
SandAte,  Clieritou  and  Folkcatoui-)  ;  \\'orce«ter  Tramways,  (Ltd.) 
(for  Worcester  and  di''tri>:t  i. 

Th*  ^ackenhill  Li^ht  Railway  Order  bM  been  eubnutted  to  the 
Bond  of  Trade  for  oooftnuatioa.   Objections  by  Dec  17. 

IbaWait  Hartlepool  Light  Railways  (Devutions,  Ac)  Order  baa 
lleobtUB  nibmitled  for  con6miation.  Objections  by  Hoc.  17. 

Slmiick  —The  Coijioruiiun  liave  been  successful  in  indnciog 
llwIiaciia«TCniMatBotiAM  aMliM  tba  kaa  far  etoelric  light- 
la^  to*  Btui  aov  ttate  ttnL  ia  cvnwqnnM*  of  tta  lepieeen- 
tmOH  «i  the  recent  dcpitlntion,  the  merits  of  the  Mheme,  and  the 
muifa  of  borrowing  power*  available,  they  have  decided  to  rauctiun 
the  loan,  to  be  raised  in  imtilBtBtiof  SJfiOO,  SifiOO,  £6^000^  uid 
£5,00a  Application  is  to  bt  Bide  to  tka  OoBBUiiaMii  af  PnUie 
Worka  for  toe  loMt. 


 lOomrtirOnMlL— AiTmoA^  muHbg  thoHlglimya 

committee  retKWtM  tkttl  Dr.  A.  B.  W.  Kennedy  had  submitted  • 
■lescriptiun  anddlMHB||S«f  the  system  of  eleclric'traction  which  h« 
had  dc\  iied  and  recommended  '■lionlil  tie  adopted  for  the  three  lines 
of  tramway  authorised  underlhf  CuiiMcir*  act.  After  fuUcomidtra- 
tion  the  committee  had  approved  Dr.  Kennedy  *  proiKwals,  iin^l 
recommended  that  the  t-'ouucil  approve  tliR  -  ln  uit-  for  ii«c  on  the 
tramway*  between  (o)  Westminster  Bridj[e-r<jad  iind  Ujii'i-r  Tooiing- 
rund,  (t)  Kennington  Park-rood  (at  its  junction  with  Kesnington- 
road)  aitd  the  temuno*  in  Blackfriar'e-road,  and  (c)  Sl  Iteorge'*- 
*  «hi  taaiam  in  Wttarlo04Bri.  Mb  Jtem  movod  to 


btto«iitda''aadciffnnmd  eoodidt'lMfbfo  tho 
of  tleetlical  traction,"  and  this  was  agreed  to.  Mr.  Boi't.VOl8,'M.P., 
adnd  what  would  be  the  cost  of  the  experimental  line.  Mr.  Bexw 
aaid  it  would  be  £15,tiOO  per  mile  for  Ringle  line.  Recommendation* 
were  approved. 

Mr.  Lkiin'  asked  whether  the  Hi.;hways  -nmmittee  were  conKidcr- 
ing  the  many  bills  likely  to  be  iuir  il  o  td  mi  i  f'Arliainetit  in  Iht- 
nevt  few  yettTB  with  rejjari  to  iiiiili:r;.:iioiij  1  flectrii-  i:i'.l«'iv)i.  IK' 
thought  tne  Councd  should  cou-iiHi  r  wlirtluT  :li-.  y  cm.lii  n  i'.  W  iiuidi- 
more  aaefnl  by  having  them  iutiuduced  on  some  ayitem  wliii'h  would 
■nko  Ibem  co-«Mnto  omo  tktm  ma  littelj  to'be  done  by  private 
Teotuo.  Mr.  Bkirv  laU  iho  Oanatil  bad  little  control  om  theee 
nndemonnd  eleetric  ndlwayia   They  could  oppoae  the  biliaon  llto 


Mancheater.— The  Manchnler  Trainwivn  committee  have 
apjwmtetl  Mr.  II.  F.  Parshall  to  report  upon  the  prr^tnt  c  mdition 
of  ihe  elettricity  tmdtrtaklnf.',  and  especially  in  rcgun)  to  tin-  ^upjily 
of  electric  cirrei.t  for  traction,  Mr.  I'arsliall  will  .miiervine  the 
work  on  till' t  '  rce  tram  r'  Htis  now  bring  relai<l,  the  planniof^  of  the 
Stuart-itre<;t  ftation,  and  a  trcncrul  control  of  the  stations  in 
I SKkin-nn-strtet  and  Bloom  »trci.l. 

Newark.  -The  ('onncil  have  aajaired  a  vitc  for  electricity  works 
at  £1,900,  and  have  iaitiuote')  Mr.  (.'.  S.  \'eiey  Brown  to  prepare 
plans  and  estimates  fur  tn  o  schemes,  one  not  to  exceed  £iO,<M  an  l 
the  other  £30,00a 

Nompuor  Bllterprise.^.V>  time  ^lon  the  numli^r  of  leading 
joomals  which  ara  able  to  issue  Jubilee  and  centenary  nuinbLTi 
natundly  increase*.  The  latest  to  enter  the  lists  of  the  latter  cati-^'ory 
is  ihf  IhiwU-t  AihtriiHT,  which  in  January  will  i^^ue  it?  centenary 
numixT.  Tbi"  will  conlain  a  hUtorp  of  the  paper,  of  the  in.Tjjdc 
who  have  made  it  the  iiii|>oniiiit  publication  it  ha-s  now  bL«  o:ne.  ana  of 
the  town  in  which  it  i.-*  pulili.^heiL  The  centenary  number  will  detail 
tho  machcnictl  processes  bv  meana  of  which  fl«  ^  Pt*" 
d«e«d  far  the  past  100  vearf,  and  will  aho«rlMir  Mow  was  tbo  nto 
of  progree*  in  thia  bnDcb  of  indmlrial  vnk  prfnr  to  the  advent  of 
the  rotary  nnebiBCi  Sk>  far  the  Jhmim  Mm^ttr  is  eoncemod, 
thia  important  advance  dat^s  from  1 H74,  when  a  *team-drivvn  Victory 
machine  wa*  intro4luce.t.  The  Victory  was  Kuperseiled  by  Hoe* 
machine  in  1807.  In  IROS  i-ommenced  the  introfluction  of  electric' 
driving;,  unil  now  the  -iLeani  aiid  gas  cngiufi  f.  irinnlly  m  use  have 
been  pmi  tieally  fuoerwded  hy  tdectric  motors  wliii  h  a'v  uwd  not 
only  for  driving  tne  big  mai  hines,  bnt  are  al-<ij  iniliilk-ii  in  the 
stereotyping  depnriments  and  for  drivin<;  the  linotvpe  comtXMing 
machines.  There  are  still  several  Cioaslcy  gas  engine:*  remaining 
in  use  for  some  of  the  other  branchea  of  work  carried  on,  and  to  the 
offices  hasothne  kinds  of  awtitro  poswt  lit  ass  sisetris,  sttwa  ind 
gas.  Thsifd^srfiNrVirildingaareaiiotaUofsBtaraof  Doadee. 

Nova  Scotia. — The  Noi'u  S-''-ti;i:i  t.-.irn'!  .if  Virmouth,  New 
("ila.s>;ow,  Amherst,  Pieton,  and  Windsor  have  (a  correspondent 
informs  us)  electric  Ugbtisg  plants  installed.  There  is  an  abund- 
ance of  water  power  all  over  the  province,  although  of  large 
*^)lms  sl  SDf  oos  plsoe; 

Tka  Rom  SeotiaTcltphuiM  Co.  bu  now  14  excfano^  with  :!,50O 
aQbserlbsfs  (not  iaehidiag  private  lioea).  The  suhieription  to  private 
mbaaihiiis  k  f  10  por  amnuiii  and  for  the  complete  pnblic  *emce  iij 
pai  saauB  fiwpmato  horns  sod  940  for  bninaai  pnmisMb  with 
•xtos  shiNiB  te  tn«k  or  Umdir  <"  ' 


VMtie  Oahto.— We  commented  last  week  npoB  thsnnml in- 
accuracy  of  Ihe  half-uenny  I/mdon  preae  in  conneetioa  with  nottcn 
electrical,  and  gave  tne  percentage  of  aoenraeT  in  sneh  stotement*  m 
one-Bflh.  We  were  too  liberal,  for  thia  week  tbo  most  (nterpriniiig 
of  th««e  jonrnal*  publishes  the  information  that  a  contract  ho*  been 
entered  into  with  the  Telegraph  Construction  and  Maintenance  Co. 
to  nanufaotnn  aad  lar  tho  Paeiac  esbla  for  £17^3a00O .  The  error 
Bs  n  aars  toUe  of,  aqr,  CM.OOOkOOa 


Paignton. — A  canvata  of  ratenayera  is  to  be  made  t)  stcertain 
the  support  likely  to  be  accorded  the  prop  wed  electric  lightloit 
sdieme  of  Mr.  Paris  Singer.  Notice  of  intention  to  0Pf4y  * 
yvovisional  order  cannot  be  given  for  the  next  Sessiuo,  bat  Mi^  Stngpr 
propoKs  to  apply  later  for  parliamentary  powers. 

Fanny  POVtoge.— The  Orange  River  and  Transvaal  cobniei  hatro 
been  added  to  llw  .Btiliih  pnss— inni  which  hare  adopted  psanjr 


Bfefl— TIm  fJomtil  on  Wednesday  agreed  to  «npply 
insnt  to  tto  Riolaad  Fmtolyn  L'ght  RaOv^  sl  Ijd.  pei 


anmad  of  ^plying  aoue  general  «y*tem  in  the  intereata  of  1 
nal  was  salnporlant  matter.  He  didaotkaovwhMhsrtlwIIigh- 
tso  would  take  the  initiMfan^  h«l  ha  mid  Baku 
itporl  to  the  Cbaadl. 


electric 
perooit  up 

to  laoyOPO  per  snnnv,'  aad  "at  l^d.  par  nnit  abon  thai 
quantity;  AprBt,  lMS,waalbwdlbrdMooaifllrthin«rdNlbw. 

San  Paulo  (Brazil)  A^  suun  as  the  dam  at  the  Tiet^,  SOOak 
in  length  uud  17m.  in  depth,  is  completed,  thrra  wdl  bo  a 
issittair  akm,  ha  lanfth  bf  ^  Maadth,  ntuated  33fca. 
faorn  Iho  elty  «l  Saa  ftelUt,  avaikUo  for  suoplying  motiro 
power  for  the  use  of  tbi*  dtv.  The  whole  of  the  hjaraulic  and  dec- 
trie  plant  ha^i  been  installed,  and  Dr.  Cooper,  the  engiueer-iu-chief, 
anticipate*  that  the  inauguration  will  take  place  early  in  I'ebrusry. 
San  Paulo  will  then  be  supplied  ftom  this  source  with  motive  pLiwer 
fur  the  street  cai#,  lighting,  and  genera!  !n'liniii>«l  uaes  the  estimalL-d 
l>;>wtr available lieing  16,000 H.r.prr  J ii>  -  i  io;ioui.-<.  Col.  I'uce  liryan, 
ihi'  .American  Mini.^ter  to  Hrszil,  to^oiliti  with  the  Admiral  in 
C  jtiiin  m  l  I  the  I'nited  St»t4fs  ^'jHudmn  in  lln^e  wiiteis,  have  jii»t 
rvtiiriu'l  lit. Ill  a  vi.tit  Un  the  waterfalls  ol  Tiet^,  and  are  ex(>rcird 
shortly  to  make  pnblic  their  impression  of  tiie  value  of  these  tuU  for 
indostriai  purpoet*.  The  Sao  Paulo  Light  and  PowcrOi>.,wilh  a  oapiul 
of  £1,000^000  storliBA  k  iaanced  by  Canadian  a^pHalieta  It  U 
nnfbrtnnate  that  ths  EBgUsh  syndicate,  which,  «a  tiMerrtand,  aaa 
i^iFTered  tho  rnncestioB  now  worked  by  the  eompaaj,  ooald  not  be 
iiuiuued  lo  uke  Uie  matter  np^  However,  Boueil  is  a  eonntryof 
^sat  aotiual  resoucea  with  a  gnat  fnitan.  Up  to  ths  pnssnt  itt 
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extensive  avaiUtde  water  pow«r  remain.'*  prnctic^iHr  uii<li;vrliipe<i. 
An  Kngliahmiui,  rfi-Miiijj  in  llie  mmitry  «nil  well  .I'luiAiiileii 
the  State  of  San  I'nul.),  lirn/il,  asks  ii^  to  ni^tify  ih.-it  \ie  i»  willing  to 
give  pirticuUtT.    CommtinicatioiH  nddnrMfd  to  "  J.  S,,' CtM  of  Ui« 
pttbltthri-  of  TU  I'Uirii  irtan,  will  W  furwuded. 

BtuAlldL — Th^  Jirig1it«i<le  electric  Iramwav  mule  wa4  oj>eneil  -'a 
Atd.  8^ng  hmt  been  n-elcct«d  cluurnuin  of  the  Eleetric  Light 

SwuiHIk— Klcclri«  curtt.'nt  <umilii.tl  fruiii  the  Corpomtioii 
vltctricitjr  Work«  for  the  (irst  lime  on  1  buns'Uy  cMTiiiif;  Iwt.  Tlif 
LiKhtiiiR  coiiiniiltee  linvc  ileciiii-il  to  ^-ive  a  Mipply  to  th^  Swatuic-a 
Ilarlioiir  Trutit  Kitiit<»,  Imt  tr-rnn  hsTe  nut  vet  Wn  sftil<'l. 

The  Kl«"tric  Lighiio);  commirt«i>  r  ^xntly  lia<l  under  4liscn^«ion 
tilt  n  1 1-1  i-rrn'  of  the  Nation  i!  i  •  i  Wiriii;;  C  i.  lor  the  wiring 
of  pretiitse*  on  the  '  en-y"  payment  »y»tem.  Originally  the  com- 
pany isked  Ir.  4d.  ju  r  lamp  p«r  uinaiD,  while  the  Corpr.ntion 
blfored  Is.,  ivnd  aa  the  eamfaay  wen  now  willing  to  acccpl  ihe 
OarponAiaii'a  offer,  the  chairaiMi  tbouglit  it  dcalMfal*  dnt  tba  agm- 
mcnt  atimiM  tw  eartlad  tmt.  It  wm  4<«M(d  tft  uk  far  toon 
favoiiral  lf  frrm' 

Swinton  and  Pendiebary.  The  Lincashire  Electric  Pouvr  C.<. 
kwra  oStred  to  aapply  iha  Council  with  •lactricity  ia  fanlli  at  a 
marimain  tata  or  SiL  per  nnit,  and  an  dactricBl  anjjinaer  Imh  been 

called  in  to  rc|iort  upon  tho  offer. 

Switsarland  -A'  .-"nlinK  t>  a  re[>  >rt  <.:>  Britbih  trade  with  .S«it- 
mrland  for  )'*:>:>,  the  impant  of  electric  K^nenttinjf  maehinerjr  aod 
appantn.i  into  that  <-rmritry  «moiiote4  to  £100^000,  vS  which  tireat 
Eintsin  sni  pli^d  only  i'2,0ixl.  The  evports  of  eWlrical  maidiinifry 
from  .nt.-.  1 1  md  fhow  a  great  iuirivue  <iiiring  \'M<ii  over  l^.i'.i,  the 
machines  beiui-  oa  orjar  maialjr  (or  Fnmce,  Ratiia,  and  Sfain. 

Telegraph  Bttaulaii  la  Omun  But  Africa— The  ettinatc 

of  the  (ierman  Imperiil  <;  >vemmcnt  lor  I'.XM  .rdnt-iin  an  item 
of  £10,0iH1  towanl<  theexpenre  conncotwl  with  t'li  I  laioK 'd  th<' 
telp'^riph  line  which  will  cimnect  D^r  E<S4l;im,  (lernuin  Kiwi  Altiea, 
with  I.ake  TaDgaoyiltn.  Thi?  \\ur  vrill  eventimlly  fjriii  a  i  ):in»il. 
inK  link  in  the  Ctpi:  to  CSaico  telegraph  s/Mcm,  At  preM.'at  it  ia 
only  int«niird  to  Construct  the  line  to  Ufapoa,  a  di«liBM  of  ab»iit 
27'  i  mile*  from  the  coji.^t. 

Willesden  {Middlesex!*.  -Vt  thf>  Council  mectlni;,  nn  Tneiklay, 
it  wa»  repartel  that  the  engineer  h*d  received  the  hilU  of  (luantities 
in  connection  with  the  main  and  Bub  ele.itricity  »tition<.  The 
Council  decided  to  apply  for  Fan:lion  to  n  loan  of  £.'>i,5.'iO,  for  iii»o 
as  follows:  Buildings,  will?,  site^,  wurlis,  chimney  '.haft  (main 
ataliun).  JL'3U,1*.>4  ;  lenauU' comptniitiuu,  i;i;!l  ;  cunl  uf  rua  I,  £32.'!  ; 
coil  Bidiagi,£lt|iM>l>:  oOcei  aiideiih-ttati«D,£iayMia  The  tttrr«yor'a 
eatliaate  wia  within  £1,000  of  the  total  aiaoimt 

WorkbonW  Ughting.— The  Kensington  (Lmdm)  (ij.irdianH 
hive  adopted  an  electric  Ii;{hting  scheme  fur  the  workhou-^c,  prep  ire  1 
b|r  Trof.  H.  BobiniioD,  at  an  estimated  cost  of  i.'IS5oa  fiof. 
Bobin»»n  ia  Ut  «ubaiit  a  complete  plan  and  5p^:ification  for  the 
feolldingt^  plmt  and  naehioer/  rejuiied.  Tfa«  ctftimated  anatial 
maintenaiiee  ebaiKe  for  the  imtallation  t»  fat  at  £1.170. 


TRADE  NOTES  AND  NOTICES. 

[Xvtir'.f  for  1  I'-rfnii  1. 1;  ;.t  ih-  .I'l  ■  -  h'  v'inij  miKf  rtuch  Ott  "ffr-«  no< 
f«U«r  (kin/r«(  /io^(  XAuriff'iu  mnmxni.  S'<m  CtUaiogiu*,  Prier  Li$t*, 
nd  rim^  maUtr  AvM  U  tent  tar'!</  <n  At  uttk.) 


miOBBS  MVItBD. 

.4 yr  Tmtriwavs  eojntnillee  rei(nirB  tenders  for  the  supplj,  deliverer 
and  eii  i  lioii  of  (Sec.  2)  poles,  cctilre  and  «ide  bracket^,  »cclion  holes, 
A< :.,  and  the  complete  ovtrhead  ilectricil  ei|uipnient  oi  the  lramway«  ; 
(."^ee,  3;.  ^<ll]Iply  of  feederK,  <li->'ril)Htxjr>,  teh-jdium.'  cables,  i  niduiti', 
irviicluii;;,  A'  ,  for  iinder^n  'itid  work,  Spi-eitii  ,tliuii«,  Ac  ,  e^in  be 
ubtaiiied  at  the  oflii*  of  the  Miirjh  «Iectric»l  engineer,  Klectriiity 
Work',  Ajr,  on  an  !  after  Nov.  i  1,  and  tenders  must  W  tent  to  Mr. 
A  (I.  \'iimi/,  town  clerk.  Conned  (.'himber.«,  Ayr,  N  11 ,  not  later 
than  I'M  lay,  l><>c.  7.    An  adverlKenienl  ■^'ixcn  further  partimiUrs. 

Al<cril<<ii  Elcelric  L'L;htin;^  commillee  invite  tenders  for  the  snj'jdy 
and  erection  ol  iHMge  latteriei^.  Spccilications,  \c,,  can  be  oi'LaiueJ 
of  Mr.  .1.  Alex.  Hell, city  tlei  trical engineer,  Cotton-street,  Abirdeen, 
oo  and  alter  L)«c  3,  aod  t«iider«  have  to  bi:  delivered  in  Ur.  licU 
not  later  thaa  nooa  of  Dei.  S8.  An  advattiaimem  gtvaa  f urthat 
particuiani 

JteUifwa  (London)  Boroogh  Council  invite  tenders  for  onlinary 
»aA  piepajment  atentrici^  meten.   Farther  puticukra  arc  given 


in  an  adrertis«inent,  and  «p««tAcatii>n«  maybe  oht  lined  fromtha' 
townc'-Tk  (.Mr.  W.  M'ircutWilltiBa), UuaieipaMf.iildings,  Liveu'ier- 
hill,  .'^.W.  Speclli^-a^lon,  Ac,  can  he  •e*u  at  (but  not  obtained 
frn:;il  the  oHici'i  of  the  eoniulling  engil»ter«  (Me!'.'<ri.  Kennedy  and 
'  ii'.  H  i,  I",  Victoria-Street,  WV^'.iuinster,  and  tciiden<,  addmaed  to 
\^  ilki>!»,  muBt  be  delivertil  before  noun  Feb.  1  next. 

;  .  i  ll  trical  eomniitcfe  re'iuire  tendew  for  indneed  draoi^t 
plaiil,  ^teaiii,  electric,  fved  and  Kfueral  Bemce  pumpe  and  water- 
softening  id:int.  Kiirthcr  pirtKuhirs  arc  ^vcn  in  an  advertisement, 
and  tenders  (a-ldri'wd  eh  liniiau  of  committee)  munt  be  delivered  by 
noon  f'l  Dec,  iO.  Mr.  H.  K.iraday  Pruclor  la  city  electrical  engineer. 

S  rintloH  <  'orporition  invite  tenderi  for  the  supply  and  ere;t;r)n  of 
three  i>te4m  dynamo;^,  bilnncer,  .ind  raitar  generator.  .Specifi.-M'.ion' 
Ciin  be  obtained  feom  the  cDnsulting  engineers  (Me.ssrs.  I.icev, 
Clirehiigh  and  .'^illnr),  2,  c/acen  AuneVi  <iatc,  Wcstminiter.  \n 
ndverti-f niiriit  give«  furdici  iiarticularo,  and  teudert  atitl  be 
delivered  to  the  a  ling  t  Dwn  derk  (Mr.  Uanty  Kinaeir)i, Town  IltU, 
Swiniion,  Wili^,,  by  l>ce.  21. 

The  directcirs  of  the  ''tt!/-.!  ini^in  l;,itl\rix/  ('.i,  invite  tenders  for  the 
"upplv  of  variuui  ftores  for  tit  ur  li  months  fp-nn  Feb.  1, 
including  Id^^h  and  electrical  appliance^  g»lvAttis«l  wire,  india- 
rubber  and  iibntos  ^,'  ■'l'^,  hardmn.  bolt*  and  nui*,  ecrc»r^  Ac 
Further  |>articul<«r«  are  ^^et  out  in  aa  ad  vertitement,  and  «ped  ft  cation* 
may  be  obiaiuMl  after  l>e<.-.  3  from  the  store*  auperintcttdent 
(.\|r.  -i.is.  l»riiiier ,  ( 'har1ij>>-stieet,  tit,  RoUoa,  Qlaignw.  TcBdert 
mii>t  i>e  lodged  with  the  -''cretai]r(Slr.J.  Itlaalibnnijk  wS, BooliiBan' 
stre»!t,  Ula'gow,  by  l>ec  17. 

The  directors  of  the  .Sutik  f."o«ffrn  /.'  itVir.iy  Co.  invite  tenders  (j* 
lelegr,ilih  ajiparatii^,  televiiph  win-  and  hue  ^to^e«  for  the  >ix 
months  ending  June  MJ,  Uiol.  FiirllKr  pirti  tilar<  are  s;',  ou'.  in  itt 
iidvertiseiiieot,  and  forim  of  ten  1.  r  mav  b.?  obt-«ine  l  ftjBI  Mr.  A. 
(iraviit,  Tele>:r  iph  iJ.  vartni.jnt,  Vurk.  Teinieri  mu«t  be  aiBt  tO  the 
secretary  (Mr.  f.  N.  Wilkinson),  by  nr»n  ol  D^c.  I'l, 

The  diri  ctiiis  of  the  llf/liliti'l  /I'  ri.'ii- (y  re(iiiire  lenders  (or  varions 
stores  for  six  month.^  from  Jan.  1.  l:)"!,  iicluding  brass  and  copper 
plates,  sheet',  bars,  cfip^i  i  und  bi«-s  tubes,  sleel  and  iron  casting", 
giilvaiiiwd  iron  and  >te<  1  aire,  leal,  oil,  .v.  Forms  of  lender  may 
ha  obuinad  from  the  Btore*  inparintcmdMit  (Ut.  CL  KtuiadiXInircN 
neiiL  Fiitther  ptrticalant  ai«  an  ml  in  an  aArotianitBtt  and 
tendeMmuil  lie  lodged  with  the  leciielarT  Vtt.  Wm.  Uowtnlook) 
Dee.  U 

lUxKiU  District  Cuiincil  iovite  tender*  for  the  eupply  and  erection 
of  water  tnbe  boiler  and  pipework  aod  a  190kw.  iteam  djnamow  An 

adverli-euient  give<  Inrther  pMti>  uUp<,  ant  spe:ifijationa  mty  be 
obtained  alter  ir.ih  inst.  at  the  ottjie  of  the  consultino  engineer 
(.Mr.  A.  11.  Preeeet,  13,  tjiirten  Auin-V.gate,  Westminster,  ^.\V, 
Tender*,  nddn-o-J  t"  the  clerk  (Mr.  K.  .Sholto  UoUgli»»),  must  b« 
di  Iiven-il  at  the  C  )uncil  olbces,  Bexhill,  before  nooa  of  l)*c  10. 

l:iTtsm;ii'h  I  Virpoi-.it  i  I  III  imiii;  tenders  for  the  permanent  way 
aio.*t'n  -t!on  and  uiidfrgrouini  fee  ler«  in  connection  with  the  elec- 
trii  il  -  I  ii|iincnt  of  their  liannv.iy*.  S|>ei;Ui';atioa«  may  ha  obtained 
from  the  liamwaya  engineer  (Ur,  K,  Holtrr),  an  1  tenders  must  he 
delivaml  to  the  town  clerk  (Mr.  .Vlexander  Ib  lUr  1),  Town  Hall, 
PaetoUMuib,  by  I0a.ni.  of  Dee.  7.  An  a4verti*«iii«nt  give*  further 
patticnlar^ 

P«ri$moxuh  ('oTp>ratiun  also  reqnire  tenders  for  the  everhead 

tlti  trical  e<piiptiieul  of  the  tramways  in  the  bor  uigh  and  Cjfhan 
fxten»ion.  .Spcciiicilion-  uny  obtained  from  the  tramwajni 
engineer  (Mr.  Iv  Hotter),  and  tendeis  may  be  delivered  to  the  town 
clerk  (.Mr.  Alev  Ib.llatd)  by  10  a.ni.  Dec.  7.  An  alTcrtiMment 

givfj  further  ]>»rtii  iil irs. 

The  Visitor/  csnimittee  for  the  County  Asylum.  ffVnin  Jl-,  iic.ir 
Warrioglou,  ropure  t«ii  lerj  lor  » iriii<  undYutin,;<,v^;.  Speciti  ation 
lUi-iy  be  oblaini  l  a*  the  oflices  of  the  ar  bite' Messrs.  Cfj«p  uud 
Oailey  and  Mr.  W.  S.  Skinner,  KiinhuiKh  Chambers,  Baldwin- 
etreet,  Bristol  ;  and  aLso  from  the  clerk  t>  the  cjiumittee  f.Mr.  .1.  I'. 
Musprall).  County  <  itlictis  I'restoii,  where  tenders  must  he  l>!ge<j  by 
noiy;      I  'l       I.     \:i  ,  i  .  iMsemetit  gi\es  further  particulars. 

Aa  atrii.,uiue.i  111  i.n  a  lvertisemi;til,  the  /.'jf^inniiii  District  Council 
require  tenders  fir  boiler-hou!<e  and  etigine-houje  plant,  condensing 
apparatus  and  pi|)i-work.  i«il;hbojtd  extension,  mains,  and  public 
incandes-zcnt  lihthting.  Sp°ciKcatioo  may  be  obtained  (by  mauufao- 
turers)  at  the  oHi  -cs  ol  the  ejnsaltiog  eiij;ineer  (Mr.  Robt.  UamtnondX 
64,  Victoria  street,  W.-^;niiii-t-T,  London, S. \V., aft rr  1)m;  0.  Timdeia, 
aildrwse.l  to  the  clerl-  .Mr.  1'.  P.  Fiwcett ),  Town  Hall,  lt«tltniin«^ 
l,''.>.  I>iibliu,  muit  be  delivered  by  4  fini.,  Jan.  11. 

"'Di'im  Klc-i;triei:y  cnmniittee  r<H]aiTtt  tender*  for  an  ejector- 
•  11 J  ii'.^r  and  two  niotor-iirivcn  cir,;uUtin„'  pumps.  .Spcciliiation, 
1^.  ..  r  111  bp  obtaineil  fmrn  the  .«n|ieriiitendent  (.Mr.  A.  Andrew),  (Jas 
and  Water  Othces,  Oldham,  and  .spi-iificatioss  and  drawings  can  also 
be  seen  at  (but  not  obtaine  1  from)  the  olfice  of  the  consulting  engi- 
neer (|)r.  Ah'x.  M.  W.  Kennedy),  17,  Victori«-«U«et,  Weetmtmter, 
S.W.  An  advertisement  ^'ivc^s  further  putimlm^  tad  teodeil  VMI 
be  sent  to  Mr.  Andrew  by  Lhx.  J  8. 
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r  ll'akefield  Corponitiun  mjnui:  ttri<ier8  for  a  550  H  i'.  hiKh-BPecd 
triple-expanrion  cndoccd  CD|{ine  and  a  400kw.  direct-driren  ailcr- 
jii.tnr.  Spfrcificalior.'  nmv  lie  obtained  from  the  tlectrical  eoginiNrr 
(Mr.  1!  lihitkiiiur.j),  L'cn.'jrition  Electricity  Work^,  CalJcr  Vale, 
\Vak«li£U,  auti  Uodcra  inutt  be  addl««8«d  lo  the  town  clerk 
(Mr.  Cha«.  Jiu.  IIudaoB) Mon  Dw.  14.  ABtdmliNiiwiiteoBtaiitt 
iuttber  {wtjcular ». 

/lyjr.i  Scl  1  r.ii.d!)  invile  tenders  for  wiriii)^  anii  &niu<^  (for 

about  )8L0  H,  c.[\  UwiK^)  their  Melbcurne  I'vi  1  Higber  OmHe 
Sch'jol  for  tl  ■  i  l'  1  ti  c  liK'i''  Si.:-:ification  miv  h  ■  •btuned  of  tlie 
aicbiUcI  (Mr.  C.  .1.  Dawson,  K.kl.KA  ),  7,  Jlank-buildinRs,  lU^rd, 
and  tendcn  miut  be  Mut  to  the  clerk  (Mr.  W.  J.  liendall  Muorc), 
•ftlieitor,  School  Board  Oflicw,  Clereland-rcad,  Ilford,  by  i  pm., 
Dec  17.    An  advertisement  gives  furtlierpirticukr?. 

FMam  (I/>ndou)  Guardians  require  t«udcis  fi/r  wii.ug  the 
Cbiblrett'f  Home.    Furiiit  of  tender  may  h«  nbtained  from  the 
iTeliit«ct  (Mr.  A.  Soxoa  Suell),  ^2,i3out]]aaipton-buildings,  Chancery- 
W.GL,  and  tenders  moit  be  deliwcd  lo  the  elcik  (Mr.  K.  J. 
Bt«tt)brlOani.I>eCiMi  AnodfeniMinnitBivcifutiHriMrtinilM*. 

jMmim  GroHm  CuUiciy  Cd.  (cu.  Durham)  nqolt*  md«M  for 
v«r{otntti)na,lncludiiig  ekctricli^bt  fittings  for  IS  moBtlu.  Tanden 
to  Me-i^rs.  Walter  Scott  (Ll !  ),  Tiim  1  .u  Graii-c  O.iliory  by  IX'C.  14. 

J)iibUti  Klectric  Luting  committee  invite  tenden  iot  erectivg 
electricity  station  biiil^0i  tni  chiBBiij  almfk  •(  tha  ~' 

Tenders  by  Dec  I  a 

Thf  Mi'lT'jf^it'iir'  Aft,hm$  Board  rcouiri-  l.:n.Kii  tot  Wlrisg  tha 
ttw  a-Kjlum  at  Tooting  Bcc.   Tenders  by  J/in.  i 

IM'iale  Ctepontloii  ni[(ti<«  vlcdridty  ■Mtm. 

Dec  U». 

I.':'\'h  t'orpi iration  re<juir  :fTuIera  I'  jr  m^iin,  ni'itur^ 
Bwittht^,  anii  alioul  1,000  220  vult  iijcuitiv- otiit  l.iMj.ii, 
Dec  17. 


Tcwitn  Ij 

and  "taiun^ 


lltndon  Urban  Dulrist.  Ctiiunetl  iiiviU  teudent  iur  the  supply  and 
•icetioil  of  alectricitv  j^nerating  plant  and  apparatus.  Tenders  to 
Clerk  to  Ocmncil,  Public  OfKccs,  The  Burrongh«,  llendon,  by  4  p.m. 
Dec.  31. 

Borough  ol  SnUktPirk  (L'>ndon)  roinire  tenden  for  certain  bock 
B.ILF.  mUi.  TWhlwn  to  Mr.  L.  J.  OvaliiHi,  anting  torn  cleik, 
Town  Rdl,  Walworllt>nad,  S.E.,  befon  nooa  Um.  a 

l'.::r  i;p<j'j'  Cnrpor.ition  re<jHire  tenders  for  arc  lutnfc  >  ir'.onp  and 
oils  for  ant:  vfiir.    Tenders  to  li-jrough  Electrical  and  'Iranmajs 

Ki;'.'i!ii.t!r  by  1  lec.  1 

A'-v'.  r  T[;uu»uva  (.ijiuiuii;.'-!--  iin      ten  i^'Ti"  for  I i!  workmen"!! 
electric  tiMMuMr  bodic-f.    Tender^  l.i  < 'li.iiru.iiii      I^-'-.  l. 

IJirk^nht  iil  '  '•>rjw>ra»J'>n  invili^  ti-tnltr*  fi»r  a  mviLi-lci'Mard  aud 
in«itruments  it  -  thf  i '  av  ei, -trt  i  t.  ^^enerating  station.  Tru  i  rs  to 
town  clerV  [Mi.  A:\:-:A  <  hil),  'lnwn  Hall,  liirk«nheaJ,  hv  !  p.m. 
Dec.  1 

'Die  duecujts  ol  the  O'rtnt  \iirihfm  Haiiicay  Cu.  invite  tenders 
for  supply  of  new,  and  putchaee  of  old,  Uores  lor  months 


from  J.tn.  1.  A  list  of  the  contracts  and  t'orms  of  tender  majplia 
obLiiiKd  from  the  stoica  superintendent  (Mr.  Wcekn),  Doncailer. 
Tenders  to  Stores  conmittcv,  King's  Crus*,  Londin,  N.,  by  Dec  4. 

Ptrtici  liargh  OoanBissioner^  require  tenders  for elestrieily  metert. 
demaii  1  ir-.U-^ators,  and  fuses.  Ten<i*rii  to  Town  Clerk,  !)7,  W*»t 
Regeut-.^trLttj  (jlasgow,  before  noon  Dei-  I. 

Trnatcaa  of  H]|^tiivit  Wedajraii  Cbnrcb  (Crtm)  rei)aii«  ttndan 
for  akcttle  IWitiiig  of  eluneli.  Tender*  to  Town  Clark  hf  Dec  ICl 

Jiriijhton  (Torpontlon  invite  tenders  for  points  and  crossing!,  aula 
pUtn,  raanboleCOnn,tieharr,  ti^h  boltr,  i^:.    Tenders  by  Dec  8,  . 

Bri^Um  Cwpotatiaa  alao  nqaira  tamdiais  lor  Iba  aoiutnictiaa  of 
tin  pf mnimit  vaj  of  tiulr  daetiie  (Mntwtja.  Taadata  hf  Daa  13. 

KatM  Onrpontian  imfte  tasAcn  far  alartrieity  ganaiMtliig  plaiit, 
8k.  Taadcn  totoinidcrk'4gaaa^Daa.8. 

dfuAngm  CorponUon  icqiain  tandm  for  thnaUOkv.  dynanuia^ 
switelilxMTdl*  ftc  Tndkn  by  aoaa  of  Jan.  9l 

TkDdera  m  hatM  watXL  Dtc  10  Iqr  tlM  CSht'Mfcifti  (^p^in) 
moaieiinl  antlunitiM  for  tha  eoneastion  for  aloctrie  liKbimg  fur 
SO  years.   Tenders  to  El  Sccretario  del  Ayunlamicato. 

Kmtttk  (R'lssia)  Manieinl  GonoeU  Kqnira  taadars  for  eleetrie 
trawMif  can«aaai«ii.  Tenaeia  to  Baaqw  da  Cuumaiea  do  I'laoff 
DoQH^  Kattadi. 

TEITDEBS  BBCEIVED  AND  AOOSPISD. 

In  our  Lttue  for  Oct.  20,  we  pave  n  list  of  sncci^rnl  tendcrer.i  for 
the  plant,  Apparatus  nnd  material  ntjuircd  for  tbc  PurVisn  Corporn- 
tion  fk-rlri-  Iminwm*  't'hcfe  1"ii'!i'n'  kitc  iiil\irliicd  in  The 
ilte.'ri.  i-'i.'  1:r.lii!;e  uii'l  nil  .liirii'  1'  Hi  ir-i'  I)  il  time  for 
•Miiliiij^  in  triiiU;  -  ivas  inilitii-  ).    /n.i'  i.Ti.  j  (ji  !  iiS  Durban) 

nfO.-t.  H  ;;nM;-li<'^  tl.i' rrjiiiplt-tf  li^l  ni  ti  iiili-tH  n.nt  i':,  i 'arts  A 
mtti  ii  ni  the  contract,  wbicb  tmve  ij«en  f  ecared  bv  Mc««r*.  Mnrartnvy, 
McEJroy  &  Ua  for  a  total  aam  of  ^ifiui.  104.'  lOd.,  consist  of  (A) 
poles  and  overbad  etiniimient,  (II)  eleetrio  motor  cats ;  and  Part  (.:, 
which  has  been  xcurcd  by  Messrs,  Ditk,  Kerr  &  (Jo.,  for 
i;2ri,S4<l.  IOp.  loj.,  is  for  eteam  and  electric  generating  plant. 
Babcnck  nnd  Wilcox  boilen  and  Yates  and  Thorn  engines  arc  to  )<e 
used.  There  ate  to  Ua  Si!  donble-derk  cars,  bavin;  each  accommorlfi. 
tion  fnr  .'"tO  passcoKers.  Thf<o  cars  aro  sp«cii«lly  designed  fur  a 
-''nn-ii"%.piijal  fl:nnlf.  Our  Sou".)!  Afrijau  ^nntcmpurary  regards  the 
number  ut  tenders  m'civca  as  evidence  that  the  terms  of  the 
c  iitti.ii :t  and  the  conditions  of  the  specification  met  with  generally 
^dvuuiiilile  conaideiMtiun  from  British  contractors.  Prior  to  the 
preparation  of  tbi-  specilicalions  (which  were  drawn  up  by  llie 
I)arbaii  borough  I'Ujsiacvns)  Mr.  J,  llolierta,  bjrough  electrical 
engineer,  pctaMiaUy  iD«paetel  the  iMinaipal  power  atatiatia  la 
Englauil  and  AmeiMa. 

The  foUowingftima  tandaiad  tat  Part  G  aalj  :— 

MkUier  andTktt,  ManeihMttr   m.......  £23,176   0  0 

l)*T«r,  I'axmwi  4       <  i<Wi«f<T  ..„.   23,452  15  0 

iJitUi  cIIm  ,  iu'cnmliWi)......    27.001  10  0 

t'Isytnn  l-'ogin(«riiiK*-'n.,  Manchester   ,   S4,313   1  6 

D.  Stewart  *  Co,,  iiUmgvw   ZlfiW  10  0 


/htrian. 


T:rii<-  if  comple- 
tion in  moalh*. 


PkrlA. 


TartR 


Total 
AaadB. 


Total 
ooo  track 


l.uMdun  liroa^ftCtb,  Daadea   

Ditto  ditto   

ReuDcrt  and  Imn,  DutImd  and  Jo 

Ditto  diltji 
i.  G.  White  k  Co.,  Vow  York  aiid  Ixiitdon   

Ditto  ditto   

IL  W.  BUckwell  *  Co..  Loadan  .„  

Ditto  tlitlO  

rii'!.)  rfitto   

l';'-(i>  ditto   „,„,„„,. 

Macartney,  McKlrvy  4k  Oi.,  London   

INtM   ,  ditto   

BnHli  Baetrieil  Btaginoering  Co.,  I^ootUm   

Ditto  diitu 

OomptoB  4c  (^o.  (Md.\  I,otidoa  

S'lemeua  aud  HiUnke,  Ihirlaui   

IHttu  diltu  

Dick,  Kerr  Ic  i'o.,  IahiIou  ,  

Ditto  diitu   

»T«ltn  ditto   

*Hi3Viprt  l>^Ti?^  aniT  Sftein,  Durlj«ii   

,  ilitlo   

lUiorrs,  V,iD  Lji»r  k  i'o.,  Putt  Klizabeth   

llritixti  Schuckert  Electric  Co.,  hoiulm    

Dittj  <litti>   

Hamiltuo  k  Co.,  Pnrl  Klinibcth  

M  ittiofc  liriM.,  I/onil<>i)(i:ieciridMairfHydiiiiiilii|w> 
a«ei«a  Hill  *  Co.,  MaaclMMtar   


MtoU 

'  1 

2 

9  to  11 

1 

2 

lOtoU 

1 

» 

8 

3 

4 

18  to  14 

1 

2 

i  12  Ko.b, 

1 

1  I»iiil(ni 

2 

16  t<>  19 

1 

U  to  18 

1 

2 

8  toll 

1* 

I 

3 

lOtoJS 

1 

2 

IS 

1 

1 

2 

£17,967  0 

19,883  1 
lO^i  6 


6]<1S,005 


16,9»i  10  10 
18,947  12  0 


21,332  13 
25.379  0 
23,008  0 
22,086  0 


18,457  6 

25,44b  2 
26,839  17 

25,446  0 
125,368  0 
36^  14 


16015 

iy,5Cij 

2^,150 
18,296 
18.120 

21,702 
2^  U7 
21  7J2 
2.V417 

1S.6D0 
18,820 
23.498 
22.376 
20,397 
19  W4  TO 
1  'Ij'.l  12 
22,4-,^  0 

ii,m  0 


0  £33,192 

0  33,302 

C  34,727 

0  38,577 

1  38,179 
0  38,0C3 
8  40,943 

2  42.688 
B  4094.'^ 

»jm 

42/148 

41,323 
41.729 

44  913 


0  bm,m  0  O£64,40O  0  0 

0  6 

14   3   22,850   0  0  56,577   0  0 

14   3   23.600   0  0  61.177   0  0 

1  i  i2.'<«3  0  0  53000  0  0 
1    2   Zi/iff3   0  0  67.824    0  0 

13   4   20,417  10  0  fvJ  -l-^ 

11  IC    20,417  10  (1  ;i!,777 
!5    4    84,017  10 
24,017  10 


il  lu 
10  10  25.25& 
10  10|  tiJtzS 


0  46,261 


9  24,226 
S:2.730 
10  24,972 
10  21,950 
21,620 

0  2\::'^i 

0  23,050 


4^683 
47,187 
£0.238 
48,789 
48,550 
50.238 
0  161.668 
0  4»,676 


8<,t7fi  0 

0 

3  25.791  0 
n  23,742  0 
L  23,74  i  0 
0  t26,240  10 
0 

21  ^79  10 

9  26b'i3  0 


0  65,362 

0  65,107 

0  60^9 

0  UjOM 

0  6«v«iao 


17  >, 

I'  j 

17  9 

16  3 
10  10 

M  0 

12  0 


2  Id  2l,6C0 

17  10  2B,72» 
17  10 

0  t  26,360 
14  0 


0  67.527 

0  68,500 

0  66,129 

0  70,598 

0  65,598" 

0  69,311 

0  7i,a^ 

0  n^ioQ' 

OlTBiOU 


0  0 

0  0 

0  0 

0  0' 


t  MHin.U«bar(DBflMi 


Accepted  (or  A  and  li. 

wwb    a||ht  altanwtiTa 


t  Aeoeplod  (or  C 

igr  fart  C  taaghv  ftw  ««k<ltO  to  flOLTOb  l<k 
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DtfOBBort  Corporation  h»v«  MMOttd  tha  foUoving  lutaa  la 
«OUMliw  nitk  tMr  alMtcM^  mppV  ttadcrtaking 

A.  R.  CoIm  (MMiiiiti,  •lalniiw  of  o&ouMjr  nd  Ami)  ...  fi&,435 

R.  Z  dc  Fernnti,  I.hl.  (tira  TwUal  mtioi  MigliiM).   SJOO 

Kle^'triL-  Conalructi  m  C'>.  (tW gMWatW^hlMltMr.liattliy 

bii:Mt«- ami  iiint'jr)  »«.•..•..•...«...  3,660 

Ilitt4>  lairitchliuiinl/   S,S82 

Aatimora,  Baww,  i'eMe  It  C<>.  (stareg*  bttU*;)   9^600 

HiggiabattMB  whI  Mmnock  (qtm-Hmm  tO-too  enMie)    326 

Vim  t«Bdan  ware  received  for  tho  IraiMiogi,  SS  for  Um  «tMm 
cnginn,  gencraton,  Ac.,  1 1  for  the  awitehboanl,  and  aaTtB  for  tha 
ttorage  battery  and  crane  rcspaetircly. 
Tbc  following  tendcn  weraalao  recotiimvo'liMl  for  aeotptanca  :  — 

lUlicuck  uiil  Wiloox  (two  lxiil«ni       [ii<>un-.i:i>;<  i  „  £1,350 

K  UeoaH  k  Co.  ((taken  aw]  autumaik  »leaai  daiaiifr)  636 

B.  <l(aM*8oa(aeaiioaiiaar)  ...„.«„m  440 

1  audKaanaJy  C<k  (Umfca  aad  mttm)    SI4 


Ma*Ca.(*abaaliiiO, 
and  Piatt  (griaaa 


ttiar)  ...... 


TO 


Tha  foUoaring  tandcn  hava  be<n  reoelvad  br  Om  Lwdoa  Oonoty 
Oonneil  for  the  anpply  ot  are  Utnpi  for  tha  VUtariM  Bmbiakment 


ami  Wt^ttiiiu^UT  Bridea 

C'Wr'  An-  l.%mp  l  <>.  £2fn  18 
D  lln  '  Jl-riia'  ve 

{oAr.lUfl    2^15  0 

fr«»iT«)  Kio.  iri.'  I'  l.  h.\.'.0  0 
Vfri'.v'.^  I.unitrd   ^,a69  I  I 


6 1  Oliver  A  Co  wna  U  6 

I     h.ttn    altrnutin)   ^76   3  0 

0  I  CmmpU'ti  k  €■>.    tfiBH  0  0 

0    New     C-fitury  Arr 

0      LijhtLV   2  5.V)   0  0 


The  luUowing  teniiert  liavo  been  received  for  wiring  the  Gla*g  >w 
IbhiWaim  bvildiiigt  :— 

ClMidBiMOdlaD,Ud.tfadwrlAlhaU)  ....MM  I  6 

Lo«[dmBiaa.(nefaiMnrhan)  „   387  0  0 

Ditto     (rndamma)   SM  U  0 


Ajt  Town  Ooaneil  htva  aeeraled  tha  tiadar  of  llnan> 
Broa.  ft  Co.  for  tha  aapplj  oTa  t 
angina)  at  £1,S0S. 

Abardeen  Gas  and  Electric  Light  oommittaa  bava  accepted  the 
toDdar  of  tha  JdhMoa-Landall  Blactiie  Motor  Co,  for  a  iSOkw.  lat  for 
«Im  Daa  Vitlage  alMtridljr  iUtion  at 

Wigan  <\>r|>oraiion  hava  accaptad  tha tandtf  «f  If aan.  A.  Haadie 

&  Co.  for  builc-r  lui  I  p'\pt  crmTin;;. 

Kin!  Ili-tr'..;t<'.iurii  il  lia\ a.-rpl.'ii  ihe  lender  of  M<'<fr<.  Ttinrnton 
x\:  Siiii!'  .'-ir  erecting;  ifTu'i'  ilwtructui  ainl  electricity  ttaU'iti  Ij  iildin;;? 
Bt  JL'fi,-22.',. 

Uiistol  Klectricil  cnmmittee  have  ac>:f^|<te  1  tbo  tenler  of  the 
Electrical  Powar  Stornge  Co.  for  a  bitteiy  of  E.P.Sk  cella  at  tha 
Tanpla  Baak  atation,  and  that  of  Meaua.  iligginbsttoai  and  Manaoek 
ft*  » twnllbg  ccana. 

UaHHl.  n.  M.  Babnonv  ft  Co.  (Lt<l.).  of  l  IB  an<l  ISO,  Charing  Crata 
nid,  Loodoa,  Vf.0.,  Bdtith  repreicnUtives  of  the  KMuricitaU 
Aktian  Oatdlaehaft  Tormals  W.  Uhmeyer  &  Co.,  report  that  a 
contnet  lor  ganrmtori  and  tiiutor  dyDaiuos  for  the  Charing  Croas 
and  City  Co.'*  electiiritv  wniijilv  ^ii.-ition  ha«  Ik'cq  -^tycn  III  Me«sr& 
Tall  mejer.  The  -«w.tchboAr<i  will  Ije  provide  1  with  l^ihincyetV 
|>.it<'i<t  switching  geaia,  which  are  arruDKvd  in  «>ich  inkniu'r  that  nu 
lii^li  ten-inn  current  i»  nn  the  main  bnard  itwlf.  Evi  ii  tlm  iiMtru- 
nii  i/f  ii  i  Mrding  the  lii);li  ieri-:'>n  i  irrmt  are  *>  connected  tin!  Ihev 
ran  be  handled  wi'.h  (K  ilVi  t   •.iS  i;.  .  :i-  i^o  high  teiuiun  current 


BUSINESS  NOXIC£S. 

The  r.riti-h  (iritlin  ("liillcd  ir.m  And  S'.eel  C«i.  (I.'d  I  have 
removed  their  London  ottites  !n>m  1^,  St.  Swilhiti'.i  tunc  tu  I'.ii'.Djn- 
utri'fl  liuililing^,  13i»,  Caimon-strett,  K-C.  Mr.  W.  (ll.iuiy  l\,;i^'tv, 
Kri  retnry  uf  the  company,  has  reoigaed,  but  continoea  his  connection 
with  the  London  officaa  of  thia  New  Voirit  Oar  Whail  Wotka  at 
St.  SwithinV-lane. 

MrMr».  A.  O.  Adamoon  and  (i.  (\  K.  MacLennan  (tripling  as 
Aiiam-tnn  Bro". ),  electrical  eiutioeen,  22,  Chriatojpbar-ttieet,  Finsburv, 
London,  K.C.,  ha%'a  diMtvad pwtaonhip.  Dam  kj  Mr.  Adamsou, 
who  cootinura. 

BAiimirfoiBB.  UQQiiMLTnnnk 

Clnima against  W.  Haiaca,  «lecirieiaB,Aa,  Bwr  Vtm^mi,  Whit<  - 
field,  Lanca.,  moat  be  in  Iqr  llth  int.  Mr.  T.  H.  Wiitdcr,  O.K., 
Excliange-atiaat,  Bolton,  u  troitee. 

Claims  agtinat  Gao^  Bcntl^',  alcetiieal  angincer,  69^  Cma-lane, 
aad  S,  Onfton-atrtar,  Earknoira,  Ltnei.  (fomaily  tnding  at 
8,  Iftricat'ttrcet,  Barlettown),  mmt  be  in  hy  Uee.  II.  Mr.  li.  V. 

Clarke.  71,  ('ti)!<*-l*ne,  Eatlc^town,  i*  trunlee. 

Wm.  Clapham  Priaitlay,  electrical  tngineir  (leading  a«  Priullcy 
aad  TaylorX      Oiof  t  ittoat,  and  Bliatal,  Lteda,  baa  anaolad  a 

deed  of  arrangement   Ltahiltlfea  £276L       oateU  £27.   Mr.  S.  R. 

fuller,  30,  Park-row.  L<X'd«,  i^  lrii*t<e. 

A  deed  of  arrangement  has  been  executed  by  (ieo.  Margetta,  elec- 
trical oBglatar,     finNra.*ati«ci  and  OU,  noaMafe-mad,  HarporiMgrt 


Uanohaitar.    LiabiUtita  £l,35&  18i.,  a«eU  £1,406.  lOi.  4d. 
trustee  ii  Mb  X.  V.  Qrilolilari  <^  8k  imunnqprn, " 
principal  cradttofi  are 

S(m  Jtei,  FarreD  *  Co.  £S?0 

TrlrKrapli  UanufacuiritiK  Co.  237 

I><iriuin  and  Saitli    187 

Alley  and  .McUltan    142 

Varitys  Liniud  62 

tdruyiFa   61 


Tho 
Tbn 


KeOhira  and  WlutAetd   27 

Oriidij  l!r.n«  £22 

<'UyloD,  Turnrr  ft  Co   18 

I'ciuttom  Klcctric  Co   13 

HritiahThonwoD-UouatoDCo....  12 
Chloriite  Klee.  Slor^  tfai,  ...  11 


Bfelt  AmUm  — CatalogiMB  are  now  reitly  of  the  important 
■ale  by  pnblie  anetion,  bj  Meam,  Wheattey  Kirk,  Price  X  ('>  ,  at 
Oldbary,  near  BimiDKham.  of  the  freehold  land  and  workx  Lttely 
in  the  occupation  of  the  .^Inminiani  Co.  (Ltd.),  whory  binine.'w  li;n 
liien  removt  J  tj  \Viv>t..n  I'miit,  near  1!  incitn.  The  works  are 
»ituate  jA  miles  fr.ni  IJirmiii^iuiu,  md  aipiin  tlit^  (ir<'Jit  Westt-rii 
Railway.  The  pinitiun  in  in  the  mid-Cut  .in  inipnrtant  indiutriil 
district,  and  the  centre  of  the  SlatfonUbire  >;o.il  iin>l  non  industry. 
A  long  canal  froutJge,  with  private  b lain,  is  aUo  ,iv.iilalde.  The 
catalogue  contatni  genaml  Tiawa  of  tha  buildinji  and  a  coloured 
plan. 

Atthaeonelnaionof  thonlaof  thalandand  warka,tlieai(etianeera 

will  diapore  of  tha  valuable  and  modem  electric  lighting  and  poarrr 
plant,  engine*,  boiler*,  pumpa,  dynamos,  combined  light  and  power 
sli  iftini!  ami  miacellaneuus  stock  and  stores,  &c.,at  present  iaatalleJ. 
The  i'M  lots  which  this  part  of  the  catalogue  describes  indada 
Wilhtiis.  Koliev  ami  oilier  eti^ines  ;  I  tanks,  Babcock  and  Wilcoi,  and 
other  boilers;  ( "™mpton,  "  CiMile,"  "  Hanclieiler  *  and  other 
dynamo*  and  accctHorieA.  A  number  of  ph»to>;ra)ihs  of  the  machinery 
are  given  in  the  catalogue,  and  indicutor  <1i.i^t.iiii'<  of  the  cnginea 
are  ai/o  ahown,  niakiog  the  publication  a  uaetui  guide  to  intending 
knTCffc  TUi  la  OM  «f  tba  nott  impnttot  aatei  of  high-clasi 
naighiaeix  in  acdfant  eoodition  that  bai  hew  bdd  Ibr  aome  year*, 
and  it  i*  antieipatod  that  an  influential  claM  of  bnyen  will  be 
attracted  to  Oldbury.  The  sale  takes  place  on  Wednesday,  Dec.  A, 
at  10  for  1 1  o'clock  prompt.  Cataloguea  (price  64.)  can  l>e  obtained 
of  the  Auctioncera,  40,  Watling-atrcet,  <jacen  Victoria  atrenC, 
L  m  l  <n,  K  I ' ,  an  J  .Vlbart  Chamban,  Albart-aqnar*,  Manehaatar  ;  or 
oi  :hL  Suiiciton.  Meam  BakoT,  Blaker  and  Haww^  117,  Oannm* 
tlrttt,  London,  K.C. 

Plant  for  Sale.— Messrj.  A.  \'eixy  &  Ca,  Dover,  adver(i*e  ia 
another  column  sjma  direa-current  alectria  uolora  for  aala. 

To  Let. — A  aaitabla  aite  for  electricity  work*  adjoining  Shepperton 
atation  ia  adrertiied  in  another  colutntu 

B.T.H.  Plnnt. — Illuatralions  accoinuioy  a  dcKTiji'.i  >.-i  ><f  ^•^r.v 
anl  molerate-aneel  motoia  (fypa  U  P)  in  pimphlet  .N'o.  i-tiue  1 
bgr  the  British  Thomaon-Hoottan  On.  The  ^jUJ'«hank  bru.-)i  holder 
dcaignad  far  oaa  with  eatbja  bmhai  ia  ahown  ia  the  UloaUatioa. 


r 

L 


The  bmihcf  are  ju.  ivi.h  d  with  a  lii-Mlde  londoctor  nifide  in  one  with 
the  brush,  at-  irm.;  |ierl'ect  connection.  Adjustment  of  bmih  pres- 
sure on  the  o  niiaiul.iUir    made  by  thumb  nuts  and  springs,  a.i  shown. 

Electric  Power  Transmission  Co.— .\  invLniiri  iiy  il^t  'if  electric 
P'Hi  r  mi  l  tnictioii  pluul  and  accei^.irie.H  liij  been  iiitael  by  th^! 
K!  Ctrl'  I'liu'cr  Triuisniii^^ion  Co.,  Birmingham,  and  can  be  obtained 
uii  .i[  pH  'ation.    Standard   continnous-cnrrent  steel-clad  motorj, 

u  f.  11.  ri'  -Lirting  hwitche.^  and  rhccstnU,  kn  ,  are  illustrated. 

Fire.  We  :ire  inliriii  'i  thit  tli^'  re<-eat  lira  at  the  work-*  of 
Mi^-rn.  .iH-iph  .Smik.'v  .v  S  ,rn  do  -s  n  it  in  any  w«y  affect  their 
oui]ii!"  of  li'.^iiip'nj;'.  111  til.'  iMmjiiii ;  «  rirl;-i  are  situate  aome  distance 
from  the  ^i  -.n-j  ■!  tli:  tire. 

Ezporta  of  Electrical  Appiratas  and  M  tterial  -Thclollowinjr 
liL-t  f;iveB  olheiai  ]iiir:iji-.l.iri  ot  lhcc\]iii:      "  in  iiiuf,i:tureil 

electrical  apparatus  and  material  (incluiiiu  tclegr.kph  and  telephone 
wire  md  material,  bnt  nok  inelodiitg  elaettieal  ' 
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mitfliinf wliich  are  not  siqinrntplT  *p<^'iti<"l)  frnru  Snv.  91  to  KoV.  2>'>, 

WiiH  t)ii-  ]!■  t'.a  of  ilejitirifttiiiii  :  — 

jl/ricd— AJeundrik,  £78  ;  Bein  £1G0  (t«legr*i>b  maltiial) ;  Cttpe  Tnwn, 

£l88;OiiriMpftltti  HMtUwdM^AanctckfmBbpiilM):  PortBlin- 

teik,  mSt  i  FortSiM.  <19&  4*v<Mfoa~BaMM»  kjrm,  4166  (imiiiiHiog 
£S1  wWnipli  mitUria]);  Rodtio,  £510.  wluj«rahna— AdeUMe,  £600 ; 
AuckUiiil,  £54  ;  KrvmuoUe,  £411  ;  M«llj(wnir,  £205  (iDcludlng  £16 
Ulr  griph  muUriuIJ ;  NawnuUa,  £32  ;  Sydney,  £1,234 ;  Watlingtuo,  £25. 
I  1  <— Triwte,  £23.  /Wviiim— 0»t<tna,  £546.  *r>:i/ -lU-j  Qnodf, 
/itlogrnph  material);  Kin  Janriro,  £832  (iiicluiliof;  X'801  telegraph 
material),  t'onaila— MoiUraftl,  £160.  tVy/ou  — O'lloDii'i  tifx  CkUi  — 
AnlofagMU,  £157  (telei;rar>h  material) ;  Saatiagu,  HZli  ,  Vii]p«rai«», 
£56.  I'Ainci— Sluujghai,  £149.  CVom'>ia— Saiitoa,  £34  (t«logrii[<li  mat*- 
rial),  Otrmanji — Hauiburi;,  £300  ft«lcgniili  material) :  Noril-uhAuj.  ^1,000 
1  telegntph  cable),  (iibralutr,  £16.  tfoUotui— Amatordaiu,  £61  :  Hotfcor- 
ctiim,  £80  ftelrgnpb  lite).  /ndM-BPMlli^,  £Ki  OttaMU,  £607. 
Japan— 'Sttamtki,  £60i    JM/'i.  £219.   Ruttla—et,  Futmbiirg,  £3a 

Stmil/i  SrUltmi  ntt—l'etMg,  £1S'.  [L<>'n-nipli  material)  ;  ShiKajkire,  £36. 
;S<ivr{nt-K>rl«kr<ina,  £107  (l«ltr>a^j  li  wire)  ;  StoeUicilBI,  £16  (teli--graph 

win).  TaUl,  £8,862,  miut  £147,530  ia  th*  oomqwating  mtik  1m» 
ymg  (Hot.  9  to  Hw.  20! 

  "  — 

COMPANIES*  MEETINGS  AND  BBPOBTS. 

BrtlUi  Wastinlhoiise  llMtrfo  and  liuiaftiotarliig  Co. 

(Ltd.). 

Tlia  &riC  aaoual  Eencr»l  mcetlog  of  thii  compan;  vu  hM  on  Frxi^; 
iHk,  nte  tjwumia«f^|  M  Hm  Him.  R.  Clbbk  FAUOin.  H.LC.B.,  A.L  R.K. 

Tiw  AllSlSnin'-SBC&n'ABY  dir.  Raniriiitcr)!  read  tht  notiee  eallioc 
tbe  me«tiDg,  and  the  report  of  Ike  director*  «nw  UAtn  am  rm). 

Tire  CHAIKMAN  ei(>laiued  that  he  wm  occvpriog  the  chair  owing  tu 
tlie  aWnce.  throuKh  l!lh#nlth,  (if  Mr,  !!"iisi>n.  lie  ci>nfm>!ulitf  ^1  llifni 
oil  tH''  ct  uii'iuyrt  .:tjrin(f  ifin  [iR-t  yp&r,  which   hftii  ftriii-untrrl 

to  £550,0^0,  aa  aKainat  £iib6,5iAi  m  the  previoua  jear,  aa  atated 
in  Um  pi««|NeitUi  Th*  min  ktt  moath  mw  jtStfiSO,  —a  far  Un  pmipt 
moBtli  they  Iwd       IP  hr  £31,figOL  TImm*  nwlu,  tms  tnn  fton  thatr 
tradine  with  mnchiiMr;  proeured  frum  tlu^  Americui  cotnpiuy,  and  they 
Datumlly  ( v|»'.  t<id  that  it  would  be  much  lao^r  when  the  w<irlu  of  tite 
cotupaof  at  M«ocliieBter  were  completed.    Within  the  nrxt  few  day*  Ihc}- 
liuped  bo  aecure  order*  auuiuntioK  ti>  £40,000 ;  and  they  wen;  aUii 
|ire|iariDg  trndera  fur  aale*,  which  Ui«y  hod  every  r«t«on  to  eiiiact  they 
wuuld  obtain,  antMHitiaS  ^  £104,000.    No  doubt  maaj  nwdill  Jiare 
wondered  bxiw  it  wta  tlitt  with  the  l«rg«  ttimorer  of  Ia4  fmr  a  art  |irD6l 
of  (inly  £10-777  w»«  ihown  •,  hat  th«  TOmp'iin  'i  fKjsilinn  w»i»  p«fuli»r. 
ALr.h  i.i(;K  Uir  .\i:i*Tii:-»ii  CHtiUMiiy  h'l'i  h<:?n  UaiHmi;  ln-'r*  fur  i.  jiiie  y*i\i^ 
auii  boA  oiiwie  a  coDxiderabio  puiitim  fur  lli>uj.<'lv«ii,  ibe  concern  which 
tliia  company  were  now  eo^aged  ii>       n  vrry  tlidereol  aM»  Tlwf  were 
ei|iending  at  a  very  rapid  rate.    T^'  s  .^ert:  {jutlieK  t^KHher •  naouf ac- 
luring  vuui|iMi7  whicli  would  have  a  ^lalT  auoii  uf  fmoi  3,000  meu  to  5X00 
tiieu.    Highly-|«id  ofllviala  had  to  be  eiifciged,  and  when  the  warki  :>t 
Miinihc>l¥r   wen.    .-.mpleted    they   looknl   fuiward   to   havlijR  llieiii 
furii:-!ii"l    iMt   .Illy   with   machlneiy  but  alao   n-)t)i   u  iri<>«t  i-'l!k'it^:it 
»tatf.    't'hia  couiU  not  be  done  for  aotbiog.    Tho  conw<)g«nce  wan 
thM  Ui*  Milieiiw  by  wUdi  ttwir  undwtiikiiiK  wm  ■tarted— momI/, 
tint  th*  Ameiieao  oaofiany  ahoatd  gaanatM  Itic  tntereet  vpoD  tM 
p'rferen'T    fV.arf*^  fi^    (wo  ycrir«.   wj«    arrsinjr^'l  ^pc^ri^ITy   to  meet 
Ihr  IH<^ltl  i:i  iif  thn  r.iriifuiny,  «li.l  it       i  duue  iu  iijujiril-ly.     A»,  liOKever, 
Ihc  wurk»  woul<)  not  b«  ^lusbed  in  tlw  Utue  auttcipateti,  Uie;  bad 
■ppmcbad  the  AmMii-ao  cum|>atiy  and  had  ajdced  tbeut  whether  they 
would  make  up  vtf  dtflcieiicy  in  the  dividend  of  6  per  cent,  on  the  prefer- 
nm  aharee.  eoutinuiog  tbair  guanntne  until  the  wurku  were  ooniiileted. 
He  ha<i  juat  reueivad  a  telegram  frnm  Ainerioa  friim  Mr.  Weatinchouoe 
etatinc;  tlist  Ui»  mailer  wii<  n  -iHvim;  tli<;ir  r.in-  ful  cniKiilr-rstiijii.  V»ri>i.n 
repurl-  li  .  1  .ifar  bwi  llm  i!ir»i;t..r>  rar*  til  th'V  ell-vt  llml  lb.-  C"irii.^ny  ht^-- 
aUuiduned  the  cuii  atructwo  of  tiK-ir  u  .irka  nt  Maoclieatar.  Thii  be  denieil, 
Midi,  patotiog  tu  a  map  uid  pbuu,  be  tudicaMd  thm  •MHriN  VNpartie* 
wliitit  kad  hern  purchased  by  the  ooinpany  uo  thalMlard  Vuk  SlUta^  and 
txplninKi  lb*  niagnitutla  of  the  wurka  in  course  uf  connlructiuo,  M  well  aa 
thtir  odnirnble  joeitiun  for  th«  coiU|aoy'a  par|uMii.    The  eijuipueiit  of 
the  workaaiwl  of  tlie  ounipany  in  re^trd  to  Iheir  KtafT,  which  waa  one  of 
tlie  luoflt  important  poiiila  iu  u  ni.knufacturtng  coocnm,  had  had  the 
direotora'  moat  careful  attention,  and  they  had  elected  in  thi*  country 
*  imlNr  tt  fvnm  •«nna«r>  who  liM  racatrad  tha  h%beat  p"** 
iIMb  tnlaisK  in  tlufr  teettniral  csllegea  tltrouf(bou(  the  oouotr*.  Tbaaa 
jtiopR  ii!>M!  imd  (ftmc  ff)  Arnrrip«  to  ihe  works  at  Pittaburg,  wliere  they 
MiMf.  Ill  !i  r»'  ii  i:  It  I'.irr  ful  rriiiiii'i;;  iu  .;very  branch  of  electrical eogiiteer' 
inc.    'I'he  ilirefrt.ira  wi^iied— nitd  ihja  was  al-o  thedeiire  of  titeir  .\ui<ricaD 
fmnd'— that  thi»  company  should  an  far  *»  jiixiiiUe  lie  iniHla  an  Rngliab 
cOmpaDy,  and  emjikgr  aa  far  u  powible  English  engiueem  ;  but  it  waa 
Drce»Mxy— at  all  «Miita  al  tite  uutaet — to  «btaiil  a  cartitiu  uuialiCr  of 
Ameiic<u>  eogineere,  wko  liad  been  oarefuUy  tninwl  for  ycurt.  iu  order  lo 
«tnrt  Ibo  bu»iiifi-<  properly  !u  \hU  iMUiitry  uhI  t«  rail  it  un'il  tli<  l  un 
)gujy  h.%J  ubtaiued  ixroiwrly  e«lu.:iri:ii  i'l^-li.h  ■  ii^n:j(>?i ku^wiiji;  ".ii*" 
terteel  piroeewea  in   tli«  Aoiaricnn  »hop«.    Upnarda  of  two  thu<U 
«{  tiw  CMltal  is  tMr  aiiwv  wm  Sa^Ujih  «m1  tb*  trade 
don*  Itjr  turn  wouM  veotoil^  m  orM  oat  Ml  tar  foMignero 
but  by  Ki>gli<hnico,  aiHl  on  the  most  advaiwed  |>rinc!plca.  l)uriD([ 
the  past  year  many  of  tb<;m   might  poaaibly  have  aeco  the  cow- 
pMqr'a  axfaibit  at  tha  Agrieultural  Hali,w|Mt*  tlM7  ahowad  a  compMa 
ahetriB  mmmf  ambaawtuH  to  wiuVto  for  tha  atnataaf 


I^r.nH  11  -II  <t  iu  tk«  i.'£uu«  of  Ijondon,  but  atreeta  eimciaUf  on  the  aouth 
niilr  of  thr  Thumea,  where tbiiit  —a <mr HQOwBim at tiaiwiy naw hiiiy 

V  <i ked  iiy  horvea.  They  expeeMd Mora looifto ba  In  a  porituo  to  wtaiift 
a  complete  pmpoeal  for  the  electrifinti'm  of  the  tramlinoa  on  th*  ^luth 
tide  uf  the  ri ver,  and  they  alao  hopot  i.^tit  $re  long  a  uumpleli- <r,iiuwiay 
■Titem  W'iut<l  f  o  adopted  10  L/ondon  whji-h  wouM  mmpare  favourably  wall 
the  griMt  >>y»tom  of  aleOric  traction  worki  rl  >n  '>ir  I'nitenl  State*.    A  most 
impnrUu;!  jjiiiul  had  arisen  in  the  last  few  day«    :kkia«ly,  the  electrification  of 
the  undei  ground  railways  of  London.  Kur  many  mootlia  the  hiiard  btd  l>een 
busily  eogdgetl  on  thia  moat  important  nutt«r.  Within  the  Uwt  two  monttia 
the  MeirofmSitun  and  the  District  Rai]w.«y  ^ouiiJuiif  n  liAil  ii.ucl  uu  invi- 
tation t'l  U.i-  l^-ndingmanufactutwaof  elet-.riL-  untliiuc ry  .i.ki^ij  I  r  -At-iurn 
to  b«  Huixnitto)  to  theni  for  carry  log  out  tliit  grcuit  vtuik.  The  diicctonbad 
given  tlie  matiw  nociet  i-areful  attention,  and,  in  order  to  Hinik  aa  ooa- 
plete  a  propoaal  at  [losaible  to  the  railway  onmpanlee,  it  wia  loaiul  that  it 
would  be  absolutely  DOceaMiry  to  apply  to  rarliaineiit  for  powers  fur  doing 
cerlaln  things  in  connection  with  the  running  »f  the  railways.  The 
poweni  whidi  they  hil  l  n-ki'il  furhiil  rifon  'w  tnthi"  — that  tJiey  would 
pmtrDt  a  i.rui-iusal  tu  supply  the  futiivj  .uitit  if  clectricnl  niiichinery, 
loUiAg  atock,  Ac,  to  tba  Hetrupolitan  and  District  Compaoiei)  at  a  giveo 
immt.  hmMot  tar  tlw wark  atgkt  ka  in  tha  dwaairf  Ltayd'a liandi. 
lAkh  WMdd  lia  Itmed  t«  tha  aeotraallDR  parliat  an  tha  cartllleBla  ef  tha 
railway  eogioeef*  ami  thn  Innda  would  U-  neg.«tint#>.1  by  thii  company  in 
any  way  they  miK-lit  tl.uili  rit.    Another  iin.f>K>l  «bi^b  they  intended  to 
»ia(nnit,  and  for  whi.  h  th"y  \aA  n^ked  I'^riiament  to  aanctiou  powera,  waa 
In  Isna  tlie  -itefl  for  llie  jt^nnrsliDf  KtAtioBS  for  which  the  railaay  oom- 
panie*  had  iw<.ui«d  i'ailiiiuicuUkry  i>owars,  t»  erect  on  tliuie  sitea  tba 
naOMMIjr  generating  atationa,  to  lay  the  necteeary  comluctora,  aad  t* 
•apply  lb*  rolling  atock,  and  all  that  was  nrcmary  fur  ctrrylag 
11!  th«  tTuffii ,  null  that  they  ah-niH  ruN-eSv-s  from  the  n»ilw«<-  coni- 
|i&ii;es  a  miiriiiuw  ujioa  their  rrM['ii.     Thi^  would  be  [ini  tii-illy 
in  the  form  ot  a  contract  with  the  railway  caatpaniw,  and  woutd 
not  interfere  in  any  way  with  tba  dabeawr^  prateiua^  or  any  other 
proprietor*,  of  which  there  were  a  larga  mimW.    Beflor*  prcaenting 
this  appli<ation  to  I'arliameDt  the  diiaetoni  tool  the  npimrtunity,  »s  ha 
thought  waa  only  right,  to  meatioo  tJie  matter  to  il  »  chairman  of  tha 
T>i«Lrl(  t  lUilwuyund  iih>  tu  the  chnirman  of  the  Mcti  iijiu'.luin  Kiilwjiy, 
i.ul  iinfiiriuuati'ly  llio  ".ulttr  wi»  ill.  Ajid  waa  not  n'lln  tu  rect!iM!  rlieiu. 
Their  aule  object  in  presenting  this  application  to  I'aHiauteot  waa  with 
tUi  «iMi^-Uwt  Ihqr  aitbt  ba  in  a  potitioa  to  mnj  ant  tha  amtraet  wilb- 
out  lundrtnea  or  duty  if  tha  railway  compantce  ihmiM  tbfaib  6t  in  tatnmt 
this  company  with  the  wijrk.    He  nithtd  (Is?  thnrrltolrlrr*  rlrarly  to 
uiidei'«tan.l  that  their  jin'[M'sa]  Imil  li*fn  eijii.-r^Iy  uti-aichtfurwRnl,  ani!  ii-.tl 
with  any  liv  M  btnipenng  the  railway  cumpanien  in  any  way.    It  wa* 
merely  that  th  y  ii.igbt  have  tha  powar*  which  tl»ey  thought  memmry, 
•uppoalng  tbcic  j^ni^iU  fur  carrying  out  the  work  shoukl  be  tha  on*  thai 
waa  tluWKht  to  lie  tba  moat  advantageous.    I'aaalbly  It  ndghl  Mk ba «> 
considcrrd,  and  then  their  api-lication  to  I'arliament  would  MtanUf 
Xnt  inn|»^niiivc.   \V;;!i  tfg^rd  to  the  expcDdifum  whit-h  waa  ovctiwary  upoa 
llicwi'ili<  nl  Trulfjnl  Purk,  iri  i  aue  would  Bliurtly  li'  made  of  25,000 
ahar«a  of  £6  rnctu   Altliough  these  ahore*  were  fuUy  underaium  tba 
director*  would  have  nncb  ptiaiwa  ia  dotof  Ihrfr  ntwBitt#  — UiW iht 
applications  of  any  itrefereiwe  ahaKh<M«i»  iSr  tha  fMua.  Ha  conelmM 
liy  propiksing  a  re«vlution  for  the  a<l»ption  of  the  rcf>ort  and  accounts  lud 
itie  imymcnt  of  the  balanoe  dividend  on  th«  prefereiioe shares. 

Mi.  Shrriff  .rnsmi  l.\WKKSCK  eocondetl  the  motion.  Usfcning 
hulwiLioritly  t"  •tie  ;irii[iitfipil  I'l.niii:"  frinii  -ir-jii:!  <■«  i-lcrlric  truclion  on  the 
Metro[iuUtan  an<l  Dtstrict  Kailways,  he  rtuiarkol  tlial  it  waa  a  great 
pioblen,  and  ha  wiamtihiirt  that  no  alactrieal  nanufMtttriM  conpany  in 
Ortai  Britain,  or  a*«n  In  Buropa,  eovld  fairly  ctaim  to  bn  i«tler  »bw  to 
handle  Uie  problem  than  thi*  company.  It  should  be  rrm^'ml'CTed  that 
tbcin  waa  not  a  financing  company,  but  a  purely  m%irifiv  i  un  iir  <  >mpany, 
and  it  wo*  fnnu  tbia  ataudpi>iut  chiefly  that  the  probletn  would  bo  solvod. 
If  any  finance  were  bnmght  Into  the  matter  it  would  be  a  MMoudary  feature. 
Fortunately,  tJiey  liad  been  able  hitherto  (and  he  hoped  they  would  con- 
tinue) to  keep  clenr  of  entanglement*  in  the  way  of  fliianor,  but  at  tha 
tame  lime  tba  board  and  the  alumtioldcni  would  have  to  keep  their  mimhi 
nljtf  Id  t'.ie  |H;«tiijlo  ill  vrlnpoji-nl  on  a,  l.irgi-  in'sle  "f  electrical  work  in  thi* 
'  >u:itr\ .  wc.-n  Hu  ujurh  l.M^hinrl  in  tin*  iiiattrr  ilmt  the  chance*  were 
now  Uiat  tlte  awing  of  the  pendulum  might  go  violently  m  tha  oppOMta 
diroctioii,  and  we  migM  bn  otvwInIwwI  in  tiwwMWt  tt  Ik*  aMEt  t«»  sr 
thrrc  yean  with  great  KhHOM  for  dadug  with  tha  tiilh  «(  Lmden. 

Mr.  J.  AI.I.KN  atkwl  whether  the  sliareh-ddon  oonld  ba  givan  tti  idta 
when  the  ertctmn  of  the  plant  would  be  completad,  aj  na  lo  aaaUn  tba 
company  to  m^nnfarture  tneir  nfy-ti  EQai:^iinery, 

Mr,  Fl',11' ;rS(  iS  «.uii  lir  «up|,,;«cii  Ibii".  i;:itil  ibe  w  rk^  Kiru  c  >m[i>ti>d 
they  would  Dot  be  able  even  to  attampt  to  deal  with  tlte  work  referred  to 
on  lha  MatniMlitan  and  Oittrirt  Kailwna; 

The  CHAIRXAK,  in  reply,  lUtad  that  tbay  wara  etrtataljr  bahted  In 
tlte  cinn^V'iiMi  itf  the  irprkB.  but  be  explained  tlijit  this  was  owing  to  tlie 
fact  ll.ai  It  liii  1  I'ei  h  <!L«ui(  1  ailviaablc  toplai-  tin?  i  nutict  in  theliamlt  «f 
Kngliah  tu-m*.  I'oaaibly  by  the  and  of  next  yoiur  ibey  would  b»  in  a  fjiir 
way  to  commence oiierat ion* at  Moncheater,  but  be  did  not  think  that  tli«y 
could  do  so  much  before  that.  Tliia,  huwerer,  would  not  prevent  them 
frxMU  carrying  on  thrir  trwle  aa  rapiiHy  aa  tliey  hiul  <laue  in  the  put,  and 
even  luotv  mpiilly,  the  .Vnterican  oumfiatiy  having  recently  )iractii'ally 
il  iiibled  their  w  iri'  If  liify  ^i.r  liif  coiilnri  (ur  tins  wmk  on  the  uoder- 
^-r-iuu-i  MllwAy-.  till  y  w  luM  ceruuiiiy  !-<■  tu  '  ^rry  il  m^t,  Ix-i'auie  all 

the  machinery  which  they  would  require  wouUl  lie  manufat-turad  lu 
Aniariea. 

The  reeolailgn  wm  canfcd  unaniniawly. 

On  tha  motion  of  Mr.  ANNAN  BHVCE,  eecioded  by  Mr.  I.AWREXlT., 
a  vote  o(  thanka  was  paaaed  to  the  Executive  committee  and  the  stalT. 

Tha  aaditan,  Ma—i.  Ddcdtlc,  Dater.  (iriffiUw  4e  Ca,  hanog  baeu  ia> 
•iMlnd  a  Mti  111  thuhl  to  tbn  dntamB  bromfbt  tte  iMattoK  to  «  «laat. 


Digitized  by  Google 


:j4 


THK  EI^ECTRIC'TAN,  NOVEMBER  30,  1900. 


NEW  COMPANIES,  STATUIOBY  RETURNS,  &0. 


BKISBiNE  ELECTRIC  TRiHWATS  IHVBSTMBNr  CO.  (LTD.)  -Jl--irU 
(.•rt.l  Nov,  2j  "I'll  .  .«pit»l  of  £750.000  in  £5  •h»rw»,  nrrj  on  ihe 
lHuia«M  vf  trutnwik;  and  ligbt  »ilwj>'  iiru|>rieUiri  •od  wamcWrt,  •bo 
IriciMM,  alMlrieil  and  nidMnl  «nsine«r4,  lu  >tor,«ktilib  wv*  wiii  MCttna- 
hlor  BMiifcctunn,  nklivi «(  MlUug  tt  ick,  Ito. 

ntooB  nLkftsnna  a  eo.  (lto;— RfgittarM  Kot.  22.  with  > 

eipitiJ  nf  £250.00)  in  £10  illkni,  to  aequlra  tbc  buiinoM  ^iTwrt  cm  by 
Mr.  liiilir  I'"r»nk'  n1iuri;,  Gn>!«n;»te,  .s ilf.jr.l.  MuTi  H'ntw,  »ii  I  l  i  c.irry 
1^11  Ihc  V>jnii)ri*4  of  aiiiS  df-ilc-i  in  elec'iic  c»i.l^».  W4t<»rpr.i  if  r4i*»^''r  liii'l 
Irjit  'tT  i;  >  I-.,  ■  T'l!?  6mt  ilir.«'t.ir<  i»r.»  I«i  '  i-  -nVjo'i'-  i-e  ''iMrio^niMit 
aiiis;  •h.r         ,  "Ii"-ti.a       K/iliit'-':''  |-|.-    .n  I  lli'i'i  1- i  .  iti'-A.urir. 

LVNDHD&ST  ELECTRIC  UaHTlHO  AHO  TRACriJ-t  CO.  LTD.j  IC'-^U. 
lind  Xor,  20,  wiUi  m  csa]<itil  ol  £Sn  ia  iM  ihitw  (8U  buadcn'S  to  i-»rry 
OB  til*  liiu«iD«««  of  trMnnvriy  tad  ttSwty  cowtRKi'on  ami  proprivUn. 
•wpf'^f'^r**  <«f  eI*ctrio-i'.y  f>-ir  ]i(<li*,  li?*t,  iniijv*  |>j#*r.  tniNfcn*. 
tru' »l  nni  mnrh.iui.-al  tni!intfr«.  |>rai:i  >lrrii,  A  •.  Tii?  •ijl'>»rilifr«  include 
.Mr.  C  .'.  \Vli*rUHJ,  ci'U-  ikin;^  c  Li„MH«r.  IVlti-'e  < 'biiUi'jW'*.  We^'.miinttr. 

HBW  CEtmrRV  ARC  UOBT  CO.  .Xmi-RiviU^re.!  Nov.  19.  wiUi  a 
vapilal  of  £50,0J0  in  £1  alwrca  ^S^OOO  pref«r«a«/.  U>  oarry  oa  Uie  Ui4iae«» 
of  mifnAim  of  dactrjo  Itjitil,  bitat  Mi  powar,  tlaatfiaal  and  Kanml 
•B«ri)>««r*,  aketridana.  dcctriral  aiiiMnrtH*  laaqnfactUNnh^,  and  loeaUr 
ii)t  .  a-;  ^L■p?»^^■»l^'  witH  Mr.  SV.  i;.  lla«b,  Tbe  fir»l  ilirt'-'.jr^  ure  M.  Buili 

KAWLUlOB  BROB.  LTD.:  Tlii^  TOmj^ny  wvi  rr',-Ul«ri>l  r.n  .Not,  24,  v<  Ith 
a  ca;  it;il  uf  £100.000  in  il  «har<-»,  t  >  crtrry  ..ii  tli<!  l*Mii>i!*i  •<f  clo<  trical. 
hydraulic,  aitd  xracral  Miguiwra,  ituukuiaciurori  ol  and  dealeir*  in  Mciimu- 
latoN^  aaUa%  wliw,  fa«|Hii  aai4  all  alMtiMil  inMnanM  and  accvMuriai, 
•uppltort  of  dMlriclty,  Ac  Th*  aubwribcra  are  3.  ).  R»wting>,  «ucinwr. 
W.  R.  R.wliui'.,  rUctri'  >1  fngioTOr,  1!.  T.  .■^iiiltli,  H.  S  Itaw'.itii.'-,  ele-  lri-Al 
ctii;ii>L'er,  K.  lti«lini;«,  coginaer,      W.  It.it-rr*,  tni  ('.  Kiwhiit;'.  *le;lrioJ 

di'-ii'fr     t'h"  firs!  flrp- t'>fs  :i!r  M.        .1.  J.  auJ  W.  U.  Uiu!iD;;<,  ami 

1!    I  S:..i;l,, 

UaiTED  RAaWAT  AMD  TRADIMa  CO.  tLTD.)— U-^i.t  re  1  Nov.  22, 
«itfc  a  CM4tal  MOOiOOO  En  £S  ihaNa  lo  L->n-y  un  in  .VmeriiM  Ibe 
InMuiM*  of  cnHtrueton  aa<I  |m>prMor«  of  nilw^iy^  Lraiii«;ivii.  uud  tele 
^•1  irh  A-i  J  l«;!eph:;'ne  liuea.  nu*\  lo  cvirry  urt  llic  bu.iiatfiid  uf  «]'ivlnL-iil  au.l 
ui  i  1  ,1  i  iil  iin>.'iiicerj.  C-'Utnu't. >ri,  uicrchaiil^.  .\c. 

WBITTAKER  BROS  (LTD.i -K-Kiittrr^  i  X  .  20,  with  a  capiul  of 
£7,CO0  ill  £1  .||iirc4,  t"  cnrry  oo  «t  Dudk  i.  1  I'r  uitiiler,  and  <rl«whi-r«: 
Ui»  l>M>iti«aa  of  ejeotrkal  and  piofriil  (.•ng>ii>er<.  lel>!|>bon«  lunl  Uiuaraph 
CMiatrmUn  and  awaaia,  aunitna  of  elwric  light  and  poaar.clwtrKiaBS 
iiiiDurwdirm  of  clw|H«  and  atlicr  motarcm  and  lavocbta,  tabtak  nin, 
and  tricU  aptwatmi  aMOtiUtturtri,  ke.  Tha  Ant  dir«etai«  ara 
W .  W  ll^akhM  tebOntkaX  t.  H.  WhiUahtr.  B.  W.  ¥.  WU.UalMr,  and 
T.  U.  Manh. 


I'rioa  of 


oiTT  Horn. 

HBWntAn>A.-IUiik  raM  4  r«r  nnt  oinct  July  19,  1900 
•ilw  29;  til.  |)«r  «t  (Xq»,  S^V  Con".U  i2<  p»r  fcnt.)  961-981  fur 
tnnnry,  SR^-gSi  f-ir  ai-niunl  •  ?5  i"-'  oant,  <<71— 98  ;  N"*.  2W).  StucVa 
anil  .SliarM  t'..riLiiiuatic>n  lUv-^  1 1  -  .  U  ind  Vi4  ;  Ticltet  I'nya,  I'-'  -  12 
and  27;  Par  0*J,  £>«c  13';  Mioing  Share  Ctnj-orar  l^ya,  Dae.  10 

•■dn. 


ALLQEIIEUIB  BLEXTRICITATB  OSSELLBSHAFr  [BERIIH  T)ie  rqn  rt 
of  lb«  dimitur*  u(  ttua  cmnpaDy  for  Ibo  jtetr  ended  Juuo  30,  mhviU  will 
iM  imataMd  at  tlia  fiunl  maalior  ou  Dao.  6^  MeaimiMDda  tba  fmfVMM 
«f  a  £ir!dend  oi  16  par  cent,  on  V7.000,(IOO  uarlM  and  7}  ]«rc«nt.  an 

)3,CO0,0C0  ujiirk"  recently  tMued.  The  com|.«iiy  dcee  an  esU!ii*lK;  fiircijtn 
l/U'iiK-*",  tlieif^Dti;  in  ltii»  country  l^lng  tJie  Klettiical  Co.  (l.t^l.), 
and  124,  Charing  Cmf..  rmul,  lymdon,  W.l".,  and  '!it  n  i.'>rt  ftatrn  tlmt  all 
dcpaiti  icnU  were  liumly  eng«ge»l,  iud  lhi»t  tlit-  .  j'l  .jk  ia  eitre(nvly 
««ii^fnctory.  It»ffreii;c  i<  nude  lo  the  3,0Xkw.  uvachioa  c\hibit<"d 
ia  rari»,  and  which  liv<  Ihxu  de«<.rit.*d  in  Tli'  I'ltriririiui,  AUo);>.t4ter 
16.418  m«.hi«c«,  rriirewntiui;  153  ::i111.w.  acre  turanl  out  liit  year, 
BKiin-t  11,433  nmi:hini>  and  145.4'J9l£i«'.  in  tli«  iirT-.i'>u»  year.  S,,iii5 
inltp>'tiiisr  particular'.  rr,'«r>lini{  rbf  |irMX'rt!<5  i  l  the  Ubei^pree  t'.il.'.e 
1  ks  nro  nest  givea,  aod  oacc  mori'  lli«  imljiul  of  ihr  inaande«t»'?!'  iutiip 
fjK-tory  niiiauBlia  to  l,<ni)uQQO  Ian>|H.  A>  nuoo  aa  the  i}ecr>-  .i',  -i  k  l 
arMiig«iiirnta  ara  nivle  tha  inaaijf>tiann>  »f  ih?  NVni«t  Utuii  i«r  I'.^e 
market  wilt  {tho  ro;»jrt  ><lul•'^  W  undcrinken.  In  the  altalna  Itacuuu 
departownt  tiioilo  i.li-.ity  iiml  pr'vrr.^-  i-  rrp  rtcl,  aod  tfaatftaya rc|>re> 
tf-MiUt^  n'Mily  110  tuile-  nf  Inclt  oiid  4C0  Ir.in.Mni  hi»e  been  w:i«lrui  led 
or  are  iu  proi^rtBH.  riniitlmjf  tho  <irrm:in  Kmpiic.  '.vurk  i*  l>ciDi5  ex^cutfd 
in  »uch  di-Uut  )/l.i.t:<  M»  &katiiigo  y\.'biiij,  iiuoooe  Ajfr»»,  isavillc,  Jiik*y, 
Sofia,  .^u-hu>.  Midax),  Baku, ten  and  ia  aoma  etna  «»BcaMMia  lor  Ksbtjns 
and  Irw^'.ion  h.tre  been  obtafnad.  Up  to  tba  pTMcnt  tha  compaoy  ha» 
erotilwi  243r:  '  "ri-!"  •  ;;e'ti<  niUr.t'  >lii(ii>U(i  and  f  piippeil  them  with  plnMl 
f  jiiiv.ili-nt  ti  ■>  >  II. r.  Tlir  tcpijrt  refers  »i'.h  ptiJo  lo  tli.?  f^ict  that 
for  CO.  h  of  Uip  «ix  rxlubit*  xi  the  J'jjin  Kshibiiioii  a  CJraiid  I'lia  was 
«wiird<^d.  Afwr  in;(  «inic  iiiformiliun  al.  lul  ibf  r.illerli  ld  and  Uliein- 
feiden  Klectro-Ch«[gi«l  VV'ork^,  Ihn  ucw  liiudler  ijuiuk  speed  pum|>,  Kc., 
partwulma  at  tba  parmk  comiiaii^'a  IbMOcial  nlatioM  «(w  tha  luUid  lary 
oootpaDiia  ait  ginn. 

BRISBANE  ELEcmilC  TRAMWAYS  mVCBTMBKT  CO.  (IjKll.|-.TIii9 
c'.mpuiy,  tvl.i  I  h>ui  a  khotc  capital  uf  £750,000.  inwlc  itu  isitte dliriD|;  the 
weak  uf  £40(^000  4^  ptr  cmil  fiat  dab«iit«rv avuck  at  p*r. 


raima  SEMTUO  BTRBZT  TRAMWATB  (LTD.)  ComtractUm  aod 
HalatmaJiea  Co.  (PartBtX— PartiL-ulara  will  1*  fmnd  aij..tb»i-  ;>«.'^  .if 
a  ooinpaijy  which  lia^  eatabliihed  *  I"  :i  j  Jii c  .j  •  tt  i  runr^inj  > > wcr* 
in  jxipulouM  di^trit^ta  where  nuiie  tvjvi  exist,  to  cututruct  undergrxMaotl 
flr^'Uic  railway*,  take  over  and  oquip  uU  Uamwmja  with  ttodecB  ^aotric 
ayntcma."  and  geuendly  to  art  aa  a  conatrttetioa  and  malnteoanoe  onnpany 
for  elactfic  tra>"tino  eoterpriae*.  The  nominal  capital  nf  tlie  company  in 
£300,000  III  tlO  nharo.  'I'he  I'rearnt  i->ne  ia  for  lh«  whole  30,000  idiares 
at  f«r,  j'tyaMe  £1  on  .ipplicntion,  414  on  alloluienl,  and  ibe  balance  in  two 
ciuil  monthly  instaloieiir.,  after  attotoienl.  Tliere  i*  an  ari  incrjunit 
bv  whii'h  «ubKTib»ra  far  abuo*  io  tilt  liritiah  Iviectric  i>tr«»l  Tramwaja 
l.id  )  |«rticlpata  in  thi  funodan  ihona of  thaFaaodnn'flfndNBtoiUd.). 
The prua|>retnB atatai  that  tha  company  "will  Iuitb  ita  own  astaniifia 
fact  inrn  pUut  and  luachinerv  "  while  it  ia  to  acquire  "  iai|ioTtaDt  ■yittemi 
of  IriL'  traniwiky  ruii<iru<jliou,  u  ilh  a  «erim  of  letter*  |«t«ot  by  emioeDt 
elerlriciana  connftltHl'wiih  niilway  traction,"  and  that  theee  "  will  secure 
lo  the  cor>ipaay  many  u'lv.>iitaK*<  iu  obtaining  valuable  cootmcti  from 
muniiijuiitixa  and  local  bodica  wbetv  the  safet)  and  cuuveoieoce 
of  the  pjSUr  are  tha  firtt  «onaider.kti»n."  It  ta  farther  Untad 
that  ihr  '  .ui|>.tny  liarr  an  iaaprairad  uvvrbead  nyatenu  Tha  fiill  pro- 
>|.<v1u<  m  a  lenicthy  dxrunient,  and  iiiteudini;  aub^crihera  t<>  thia 
ia*iie  are  advidnl  to  c-jrefutly  iitudy  I '  lu  Ihrir  own  tiil«re«tf.  I'aerr  .iq 
aliNUca  of  todtuical  dataiU,  but  Uie  alaiemcuta  ia  lbs  prtMpectut  ara 
otmoiHlj  prapuad  lor  popular  and  not  fai  proiaHioBal  tmnmgtimL 
tba  lubieffptlaii  Hit  oponed  on  Wadnaedar  and  daaae  at  4  p.n.  ou 
S»tunUy,  L>e>.\  I.  I'r' .^pec-luivt  anil  fi>nu«  <if  appti.-atiia  may  1>9 
olii, lined  from  the  banker*,  soji.-itori,  or  audittna,  u>d  at  the  oflic»«  of 
th-'  oouipaoy,  31,  Victoriadieet,  \VeaUninit<^,  S.W.  Mr  K  -.-in  I'd 
(ioudiLiaii,  A.*  '. .v..  in  aecretary  pr>}  t<m, 

imnrEERIHO  AKALOAMATIOIt.— Tlia  uudertakiiign  of  the  Lfxvin  Btorl 
Work*  l.ul  I  and  Walter  Scitt  (l.t<l.)  are  alxHit  to  be  anialgamatad. 
Tha  capital  of  tUt  d«w  oomiHuiy  wHi,  it  ii  •tated,  )k;  doM  upon  £l,OOQyOOOL 

I.  WKM  MdMII  *  WOK  jUII.)-8«i<«eriMwB«  ara  invilad  lor  aa  imam 
of  6S,SM  prafarcnes  and  SS.3M  ordinal?  •aaiaa  of  £1  aaeh  in  a  compawy 
foruje<l  to  a>..[uiii'  and  oi'end  (he  well  kuown  buaioeaa  eaiiied  on  by 
Menirn.  II.  Ilooil  Haegiv  k  Co.  at  NewLsmli-  upon-Tyue  and  elMwberv. 
Tiic  ahara  i^pilai  uf  the  cuuipiuy  U  L'lf>0.(XX)  in  pnferfuce  and  onliuary 
•liaren  in  eqtul  awjuula,  of  which  the  fouiidn*  lake  26,666  of  eadi  denoui- 
inaliutu    lUe  Ul  uj«:n».;tiii«  day  (.Fiidaj),  ouid  ch:n<j  mi  Thursday,  Utc  ty. 

UDM  RimnVM  ^mj— ll  faaa  ima  deci<led  to  cmvmt  lha  aid- 
aitatditliad  huilaaia  of  Mr.  Iridor  ^rantmburg,  Green^ate  Ilohtiar  and 
l.'.ble  W.jrk',  Stlford,  Miinclioiter,  inuj  a  j  'int  ntuck  undertakiuK,  and  tha 
com)auy  wai  reK>"tertd  on  Nov.  2i,  with  a  capital  of  £2S0,0.0  io  £10 
•hare*.  12,K0  of  which  are  S  per  cent  cumulative  prefereiKC  and  12,500 
ordinary  -ibaren.  Tht  c.impiuiy  »L-.|uir««  an  exteoaire  iiidiarubber  atul 
w«tcri»n>;iling  buaiocsi,  t»<»')li.lie  I  in  1866,  ii»  well  at  the  prud;reaaive 

alectne  aaUa  Maonfaataring  buaineu  whi  jh  naa  addad  in  lB06h  and  wMeb 
i<  at  tha  pmaut  tima  'ac.^ar.lin^  to  a  priTntr  nrorpeiHiw  w«  havateen), 
rjimingaubataatial  profit*.  The  wb  *.  uf  rli.--  'od^i  aeait  (utt  by  the  firm  icrr 
made  at  .Maiicbeater.  ThccntnTrai! u  t  ■  Inuii.  I  liil  ility  .iin.iMv  I  v  ''-<-n 
rfTored  »ith  a  view  of  c<>n>idrra)<lj  extending  the  wofk*  and  of  intereat- 
ing  >lr.  KfiinkcnbuigV  eiiiplni^f  in  tha  bsMMM,  To  thaie  employOi  > 
large  proportion  of  the  I'refetence  ahim  wUI  batiffend,  Mr.  Frankenburg 
taking  the  whole  of  liia  purv-li^ue  money  £195,003)  in  >^hared — £125,003  in 
ordiiiaiy  and  C70.CO0  iu  pitferen-o  uluii*^.  There  are  oo  debooturca. 
and  no  public  iaiiue  in  to  be  niwb',  aa  it  ix  the  intention  of  the  Trndor 
that  the  buaineiB  shall  rvaain  in  the  liandt  of  hii  family  and  employ^]. 
The  tir*t  diraetjra  are  Mr.  laidur  Kraukeubury  and  bia  autia,  llr.  Merton 
and  Mr.  Salnh  FMnkantawic,  and  It  ia  initndad  (hat  tha  nmidadcr  of  tba 
diiaeinnita  ihaU  ha  atholad  fmt  Om  Irai'a  ahiaf  •ntidojit. 

lUMlMfmr  AID  WABVm  nABWAII  AID  OMnDl  00.  (IXD>-' 
Thia  eoggpiiiy  ha*  nitarcd  hito  aa  agreenMat  with  tha  BrIUih  JQaaUia 
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AtKirdecn  Cunx^atiun... 
•llirminfT**'^'^  Tratiiwaya. 

Itl.«ck;  I  c  irporalion... 

lJl«ck|»x'l  and  Floetvruod 

Bolton  GkwpoimtMa  

BiadAifd  CDrp(intisii...{ 

Briihana  TraoM   

*llri*tol  Traou  k  Carriage 
•Itucuos  Ayr»e*  B<?lerano 

(.'-eutral  L":i  i'  li  l..iil*ay 

( 'iiv  Jt  South  LtjuAuu  Ry. 

Cork  Elec  Trama  

Iiovcr  OirvoratioB 

Puiiiin  k  Lucaa  Rly. 

DttUia  Unitad  

Dublin  Soutbam  Diat,... 
•DiiO'le*  Cort«>r»Uon  ... 
'Olaagow  Oorparatton  ... 

Hull  Corporation   

•livarpool  Carporatioa., 

Uvarpool  Owhaad  Ulj.. 
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*  Itaotka  Cbh  for  III*  nle  of  Um  tiwnOr  In  LWMlnton  Mtd  VTarwIok, 
wUeh  b  to  b«  convfrt«<l  to  the  •leetifc  mwrtiKa  Mlav  i^ttera.  Tite 

rxinlinK  tramw.ty  {•  n  liorKc  wtirlpd  line  3  mfl«l  ill  koKth.  Thr  eapltal  of 
the  «H>m(i»My  i-.  £15  850,  with  1  jH>r  «nt  debeDturr*  annutilim;  to 
£4,600.  The  Ui»t  rliviiVnil.  )  r.ul  in  .June.  w»8  at  the  rati- of  5  I'T  <»nt. 
The  llriti'h  Electric  Trirti  r.  Cm,  Hah  :»Krfj.l  1'.  purch^i-i-  tiio  riintinK 
ahanaat  Mr,  payable  either  in  i  MhnrthuM.  Ttie  payment  to  Ibo  eximinft 
■hm  Mkrdtlmture  hoUen  wilt  bo  aboal  Ml,0OQ.  Tlw  n-l^nR  of  the 
toMiki  dMtaiMi  f <|u{piDcnt,  and  powor  ■latiaB  will  Mpmint  m  additianal 
MveBdttnw  «( tbevt  i:29,00a 

nUKHI  im  AIABIUL— III  a  circular  tn  the  aharthuldert  of  thin 
rompAny  it  i»  atinmincril  th.it  certiio  n»g'ili«tinn<.  purtlculim  ni  «l]i:h 
have  recently  Ijwn  p!iini-<l  hed'ic;  the  ,lji»ti;h'i!ii<'r».  havr  b<-<  n  rii:n|i|rif(i, 
jind  that  a  contract  liaabeeo  inaiefurtheaiipi>ljr  of  4,000,000  ',f^iur  milli  iu  l 
l*«enaD  inatnimantib  ]■  coaaMiW  with  iMi  fam  «Mtn3t »  dapwit  of 
nu  leaa  Uiaa  £1,000  (om  <bwM«D  bat  bxn  tolgs]  with  the  «impany  ' 
The  CMiiaiauirwkUoa  unlerpe»i«w  mtiS*!  lh«l  the  s^neral  moo'Jng  i-f  the 
campaiiy  will  be  held  in  Dnemh'r  wh-ra,  iluSiUi',  th)  maiei  of  the 
pirtia<<  r.>nrHt)rtiBcl  in  t!i>  M-.-hn?  ].jr!ii:ii  ii  :i  t'i>  hin>'i  "f  thew 
5,000,000  itiilruriientji  « ill  li  j  m  1 1  '  k  j  j  ,i, 

■OStBSKS  ELEOraiCAL  IN3rAL'»AT10N  AND  WIRING  CO.  (LTD  '  - 
Tba mul  ONeliag  wan  hrKl  ut  H.i:<li:jf;!  !ii-t  wt^.. .     I  I  i' i  I'p.  i  i  i  nn  i'd 


>  •ptriadalUmonUi^aadilaMtMtepfiiltwttHiBiMMtataMl. 
MM  «r  tiM  eom|Huiy,  an  ditUnet  tnm  th*  "{IrM"  wiriac  dtpurtaMOt, 

tniKht  1>e  eaiwldered  aiktt>fA<inr;°.  in  view  uf  the  [ncmMd  c<»t  of  labour 
atul  material.  With  n^ifard  to  "  free  '  wiriiii^,  the  ilim  torK  found  that  it 
w.M  ililiicult  to  tr»ni««''t  hijcine.!  during  the  fir«t  nine  mimtha'  working 
III  thr  i-irn|uny.  liut  d-finitu  prik;rc«  w.n  now  ifting  ojiuin  in  thin  dcfiart- 
iLcntattbe  pu'Jii- were  beninninK  to  appret^iiii  >  tlio  ikdvMitai^s  offered. 
A  freob  i  aue  of  c^apitat  w.nild  ahortly  Iw  mule  tn  provide  for  tli*  derclop- 
I  m«nt  of  till.-  liutiue'K,  Tlie  baUnee  profit  waA  £391  7a.  Id.,  and  after 
ImvioK  iiiterixt  ii'i  |.r,!fereuo'«  blikro-  '£126.  ^1^.  21.)  th<r6  IMBaincd  * 
IjiliUi-e  u!  £2ti'V  2.*  IIJ..  uu:  wIiIlIi  the  j.'iju.eut  of  a  jitidtnd  «f 
5  jtiT  rent,       S->[i'-   yj  «  an  n'ci .  11  Ii.' n'lf ijil  .r  'V?;i!. 

8T0CX  EXCHAK.3E  NOTICE  Apj.lii  .ti.iu  li.li  '..i-n  t.i.uj.-  tn  llir  S|.K.k 
Kxchange  cuina>it.l«:  t<<  uppuiiit  n  «(>ecikl  MttliiiK  day  ia  atul  tu  gruit  a 

auotation  to  Uw  6  per  eent.  euoraUtlv*  |iinf«»ww>  ftl  linm  MiiA  nttfiOO 
per  cent,  fint  mertgaige  4eb»atn«  atock  of  Ifca  Ontni  Sbtlrit  Oi^ 
l'jiiu)idii. 

WnWM  TELEaBAPH  00.  (LTD.)  -An  exlraonlinary  meeting  of  tbii 
cnm^Miny  w*a  h«M  on  MoniUy.  un.Irr  the  preiiidrncy  <»f  Mr.  W.  An<1m«>. 
chairiuin  'if  tha  company,  t"  ni-il-'Mi  \hn  rr-j,  iluiinn  |)i\n>ri:l  at  llir  mcrtinn 
hel  i  <in  Oct.  30  U%t.  amending  .\rt.  110  of  the  Aitiv-lfn  of  A*t"'.i»tiMn. 
The  citifirmatory  lowlution  wa«  puecd  unanimomiy. 


■UOXRIOU  CM>lEPmBV  8HUH  UTO. 
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Bl'okh'ilikOr'nw'i-UIfmViB  ii^.l.'..()rt.(hiUyp4.: 
Boameoi  riih  a-i'l  Pi»,lii  K'nn.  .*iinplT  Of,!,  

Do.         pi.r  c^it.  I '1  11  i-»-.Iva  Prat  .«  .,..,.^«. 

Un.      «|  nir  rv.n.  Ij.  ■.citir»8»0Ok(««di 
Bmmpton  t  tCmilr.^t --i  ril^nrielty  tewly  CM..- 
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A  LETicR  from  Dr.  Olivkb  J.  Lodge  in  our  correspondence 
COlnmne  thia  week  is  a  valu&bic  contribattou  la  the  Jiacu.^.sh^u 
m  torreatrial  and  olher  cosmic  electrical  phenomena  wkicb 
luw  arisen  lately  out  of  the  caaixtnanj  bekwaeo  the 
mpportera  of  magnetic  oliservatories  and  tho  advnoatee  of 
«lectrio  traction,  ^'oe  alone  because  of  the  complaint  with 
whkdi  the  lettwiB  inttvaoHd  bytta  Mfbot,  Imt  dbl^ 
attention  to  a  timely  oontribotion  to  this  oontrovorsy,  do  we 
mention  it  on  this  page.  "  The  whole  subjeet  of  electrioitjr," 
wittM  Dr.  LoMi.  "dHDMiai  iMoagiatntiMi  in  iba  liglit 
of  the  facts  now  known  concernbg  the  e-iletonfte  of  electrons." 
Ibe  old  facie  remain,  and  the  theories  about  them  serve  aa 
■tapfiag  atoDM  to  ba^bmt  ud  nioi*  aAmaotd  tiieoriw,  bbt 
in  tho  near  futnro  it  ssisms  probable  that  "a  glorified 
«l«eirostatic8  "  will  dominate  the  field  of  thooght  ud  theory. 
loBUkntaUr,  Dr.  Loooc  rapnsra  ttKt  tfiat  too  mveh  may  b« 
-forced  upon  the  electron  theory,  just  as  in  the  past  it  has 
been  cuitomary  to  saddle  each  theory  popular  at  the  moment 
vlth  tha  datf  ol  axplatniug  everything  electrical  and 
tttagBftie,  or  even  everything  physical.  "  A  little  time  hence 
•  •  .  .  elec^ons  or  charged  corpuscles  will  be  the  central 
ttalaia  of  pfajraioal  aeieaoe,  "—so  writes  Dr.  Loooe,  doubtful 
I  tftba  adaiiuMror  tittt  iqrpoihMbi. 


The  moral  of  all  this  is  not  altogether  dear  bom 
Dr.  Lmamt  hMa^  m  to  ifaa  Innd  to  ba  divwn  bj  tba 


workers  ia  magnetic  observatories.  If  we  aro  io  accept  tho 
view  that  the  "  glorified  eleotioatatice ' '  aud  tlie  electron 
theoqniill  ailbnl  •  naw  and  pnvMaaiw  Injto  tbla  daas  of 
research  work,  we  must  ptaoe  Dr.  Lobos  beside  Mr.  StDjrev 
£%ERsiiBo  as  an  advocate  of  reformed  methods  ;  and  we 
must  infer  that»  in  Dr.  LoM^a  H&w,  9m  pnaoat  •bunu  at 
distarbaoce  from  traction  ciirrents  is  quite  unnecessary.  Bnt, 
on  the  other  band,  Dr.  Lodos's  implied  ao^tiaism  as  to  the 
adeqnaay  of  Ibe  atoefann  {b««7,  or  aay  ■big^aJuHidal  bypo- 
thoais,  to  explain  iiU  tbo  f&cbs,  may  ha  taken  as  affording 
aome  juatifioaUoa  for  the  magnetic  obaatvatnjr  workeia 
to  alaatfag  not  to  ba  off  vifli  flieir  oU  bm  until 
ilMj  aan  feel  perfectly  safe  in  baiBf  on  with  the  new. 
Moreover,  the  old  love  is  by  no  means  dead  nor  yet  ^vito 
grown  cold ;  for  was  not  Prol.  Rcckbs,  as  the  spokaamaa  ot 
tha  magnetic  observers,  in  his  lettOE  in  fln  laat  issue,  aUo  to 
point  with  priile  to  a  branJ  new  anf!  unexpected  disoovery 
which  can  be  watched  along  the  time  bonoured  lines  of 
fOiaanib  to  magnetic  observatories?  So  long  as  novdHaa 
are  oocafionally  evolvHil  from  the  p<;r.si.st6nt  grinding  oat 
of  records,  year  after  year,  it  is  permissible  to  claim 
that  fliaia  ia  vitality  jmt  aamafatog  to  tlio  oM  UMtboda. 
But  it  may  be  the  vitality  of  agsil  life  tliekering  itself 
out;  and  a  more  vigorous  and  youthful  successor  may, 
perhapa,  ba  ftmnd  to  Iba  Imaa  ot  SMaaioh  ioggaotod  bj 
Mr.  EvcBSBEu,  and  nov  foHoaat  with  'gtoatar  pnoiaiaD  and 
detail  by  Dr.  Lodob, 

Ridi  cNr  reports  from  Central  Africa  speak  most  encourag' 
inglj  o(  the  progress  of  ^oneac  telegraph  cooatmotlon  to  tbat 
region.  Not  only  has  the  direct  trans  continental  line,  which 
owea  ita  inception  to  Mc.  Cecil  Baonaa,  baan  malttog  remark- 
able  iMadway,  but  tha  oroas-ooontry  aaolloa  between  Uganda 
and  Lake  Victoria,  as  we  have  alreaJy  Hnuounoed,  is  now  within 
measurable  (l:Rtnnce  of  completion.  Messrs.  Gkooa:*  and 
Sbabf,  in  tk&ir  now  famous  book,  "From  the  Cape  to  Cairo," 
give  a  graphic  description  of  the  first-named  undertaking 
art  they  saw  it  advancing  near  Karonga,  Lake  Tanganyika, 
where  "  the  telegraph  clearing  sweeps  on  its  relentleas  line 
.....  alwtdiiai  ttimy  over  ttoi  tor  UUa  HO,  ttia 

trees  at  the  sides  merge  together,  and  it  is  lost  in  the 
distant  horizon."  A  well-deaerved  tribute  of  praise  is  paid 
by  UMBa  tcKvaUan  to  )fr.  Ibnnni  and  hit  mjaantad 
asaiist&nt?,  who  had  overcome  tho  yrealeal  poisiblc  difiBculties 
"  arising  from  the  preoipitious  and  densely-wooded  nature  of 
the  aoiuil^,  and  ito  pailiiaatial  dioMto."  Aaoibor  fvoid- 
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able  trouble  ia,  ot  ooaiBe,  the  transport  of  storee.  Iron  poles 
■ad  aoelHto  an  bsing  mad  llnoaglMmt  on  this  fine.   Fw  iht 

Uf:anr!ft  lines,  fAti  of  the  way  at  least,  a  fritnJly  troo  Las 
been  utUued — tbeloeal  "bAik-eloib" — vbieh  lends  itself  to 
tntiB|kntatiiOBt  maalai^,  irilb  m  mneh  nmUbm  «  tfaa 
proverbial  malbcrry  bash  at  home.  Anyone  in  donbt  as  to 
th«  civiligiog  and  tdministntiTia  vnliui  of  thiMW  tranendoas 
Miterpriaee,  to  say  uothiaf  of  tbeir  aoiiuuanlal  poaribilities, 
ahould  real  Mr.  Gbooan'b  reflections  on  the  sobject  in  the 
concluding  chapters  of  the  book  from  which  w«  bavo  bean 
quoting. 


Obituary. — We  regret  to  annomioe  the  death  of  M.  Camille 
l^lanchard,  Vioe-Preeident  of  the  Hooivto  Utlge  d'Eleetriciens, 
who  was  killed  in  tho  railway  iioeUanft  wliidi  oaaonod  nau 

pAK  (Franot:)  on  November  iotb. 

Institvtion  of  Mecbaniml  Lagbamn^yfu  an  mfound  Uwi 
Papers  dealing  with  «•  OonWaod  Tnlt^  and  OoBddi  Tma- 
way  Systems,"  and  "  Small  Lathaa  and  Sanw  Uaafainoa,"  wUl 

be  read  curly  in  1^1  befon  ttda  loititation. 

Cable  InUTiuptiona.  lMt«  of  intwrupiioo. 

I^tHk  llt— l  'y|  rui      MMwf«wra_Mua..»........ra....      JUM  21,  1899 

Tuigi<r — TMif»  Jan-    3.  1900 

^^^f~AiKiakBai  ■«i«^fi^i^M«H^a.M.MM«a'*a«»*4*.  Mat.  2,  1900 

BmhBt— Mwul—    8«pt.ao,  1900 

Falmouth— Bilbao  ._.-._.»„••.••»•••■«..»<.   Nur.  19,  1900 

Cayenne— riDh«ro   Nov.  26.  19fO 

Pemambuco — Cean    X^v,  2^'.  IdiiQ 

Welcome -Home  Dinner  to  the  Electncal  Ensiiieer  Volun- 
teers.— We  learn  liial  at  liiu  dinnyr,  of  wliicli  Mr.  MdumuLis 
i?  hoii.  treasnrer,  to  bo  piveii  at  tlio  rnnc«ti  tt«iiUur«u(,  on 
JlooJay,  L)cci:mb.jr  ITih,  tho  cLair  will  be  taken  by  Prof, 
rerry,  the  Trfsidfint  of  the  Institution  of  Electrical 
Muginetrs,  as  Lord  Kflvin,  who  pre.'iided  at  the  send  o IT 
dinner,  given  by  the  same  group  of  bo«t8|  is  autvoidably 
fMvanlafl  ftoni  >Waiidlpg» 

Smelting  by  Electricity.— The  Tribuna  (Itome)  of  Nov.  29th 
slates  that,  aiter  repeated  trials  at  Brogcia  with  a  furnaoe  of 

l  -'.o  11. 1',  fur  i'lueking  iron  by  electricity,  a  furnace  of  .'>00  ii.i-. 
L;l^  been  installed  for  the  production  of  iron,  sitvl,  un  l  ijther 
liittiils  direct  froiii  tlie  ori'.H'.  The  procn.H.s  i.s  tlie  iuvcntiiin  of 
C'apl.  btasaano.  of  Home,  and  the  expenmenta  wert  conducted 
before  a  cotnuii.--.iiiin  aompoKud  <jf  Prof--,  Aruo,  of  tho 
Polytocbnio  of  >fil;iu,  I.>cl  Lnngo,  of  the  Institute  of  Spe^^ia, 
and  lln^Mnecr  Siracusa,  DtNoikD^OciBaiil  of  Um  Italiaa 
Electric  Co.  of  Turin. 

Institution  of  Electrical  Engineers. — It  has  been  arranged 
to  bold  ft  neoptioB,  partly  by  the  members  of  th»  InatitBttoo 
of  Blaelriaal  Bagbiaani  wad  partly  by  the  oorpa  of  £laotnaal 
Eqginaar  (B.B.)  Tolaateen,  to  weloome  homo  tbo  aolHo 
Mnwa  oontiogcnt  of  tlw  laMar  body,  at  fhe  Cowni  Oaidan 
OpaiB  Hboat,  on  Tncadaj,  Deoember  ISlii.  Ia  naUag  this 
aaaoniMement  at  fhe  meeting  of  the  nisUtattoa  on  the 
2\n\i  alt-,  Prof.  Perry  mentioned  that,  although  the  South 
African  contiugent  was  expected  home  about  the  Hth  or 
Olli  inst.,  they  had  I:\yd  llrn  duln  uf  the  recejition  for  tlio  HtLi, 
Liiciiuse  there  are  lielaya  in  ships."  aud  it  wa-,  he.nt  to  hiive 
a  eafi'  dat<'.  Ladius  will  be  jnvitt-;<l,  iit;d  ir.vitalion.-i  for  this 
reception  vould  be  sent  oat  bo  tho  unimhtiii  m  tile  ordiniii'y 
ccurte. 

Personal  -The  J.iwrpmtl  hnily  F-jit  says  that  Mr.  C.  J.  AUcu 
lias  just  completed  the  plaster  study  for  a  h  nt  iu  marble 
of  I'liru  ii  at  Oliver  Lodge,  which  is  to  be  plactd  iu  tht!  hall 
or  li^  rnry  at  University  College,  Birmingham,  aa  a  memorial 
of  Dr.  liOdge'B  aasooiaUon  with  (bat  iuatitntion,  the  work 
li*vuig  been  eommxaaioned  hf  m  rnndter  ot  Dr.  Lodga^e  fnands 
and  admirars.  U  it,  atft  oat  aontampotaiT, »  itriklag  and 
adwirabla  likanaaa,  en^d  witlt  the  freedom  and  boldnera 
which  httM  made  Hr.  AUea's  work  distinctive.  The  sculptor 
Las  atao  eompleted,  te  the  libiaiy  ot  Uaiveiaity  O^lego,  a  bust 
in  bronia  ol  Mr.  William  fiatbbont,  LL  J>,  Ihia  la  •  gift 


to  the  college  by  Dr.  Ixidge,  as  a  mark  of  personal  friendahip 
and  of  apprpciatioa  te  Br.  BilliboBB'a  noik  lit  tiM  ialeMBli 

of  the  University. 

Padflc  Cable.— On  Hoadaj  the  Britkh  Oolonlal  Offioo 
MmooNaa  oOeUiy  that  the  OaUa  Oommitleo  ha4 
eonaidefed  aad  aeoepted,  oa  bebilf  ol  Hat  lfa|aety'e  0<n«gni> 

ment  and  of  the  Governments  of  Canada,  Now,  South  WalM, 
Victoria,  Queensland,  and  New  Zealand,  the  tender  submitted 
by  the  Teleigraph  Conatmotion  and  Maintenance  Co.  (Ltd.), 
3H,  Old  Broadstreet,  I^ndon,  I'.X'.,  for  the  manufactare 

and  lityincf  of  t)ie  projected  Pacific  cable,  the  amount  of 
the  tonder  Iwng  i.l,7lO,OuO.  The  work  corapriajMl  in  the 
tender  has  to  be  completed  by  December  Hi ,  1  :••  )2.  Tlie  total 
length  of  tho  cable  must  be  over  8,000  miW,  tho  limgest  .si  cii  in 
boiiij^  from  \'ancouver  to  Fanning  Island  -ov.  r  :',,'tO<>  uiilce 
—  urid  much  tlu'  lonjjest  dubniarino  ttdt'trraph  cablr  ever  .■luh- 
nuTged.  Th.  ciilde  will  be  laid  from  \';incr)tiver  to  i'linnin^ 
Island,  on  to  Fiji  and  Norfolk  Island,  thence  to  (jueenaland 
aad  New  Zealaad. 

Omni  OoOaii.— Ob  Ikndfty  laat  Pesf.  Oliver  Lodge 
delimed  »  laelw*  00  at  the  new  physical 

laboratory  at  OViBa  Ooltage.  Beferriag  to  the  great 
physicists  who  had  advaaoed  oar  knowledge  of  the  theory  ot 

heat  and  of  the  steam  engine,  Prof.  Lodge  said  that  be  was 
ftlad  to  have  spoken  on  this  subject  in  Manchester.  In 

fp.  ;iking  of  Liverpool  onn  thm^'ht  perhsp-t  of  tlie  Mrr^ey,  or 
perluipa  di  St.  George'o  ll&ll ;  when  ouo  im-utioui  d  Birming- 
ham he  was  not  sure  what  rose  to  mind,  but  perhaps 
gouuriiLly  it  wa-  the  Colonial  Becretary.  But  when  lie 
thought  of  Maiiclu'Ster  he  thoui,'iit  of  the  Town  H:ill,  iind 
capecially  of  tho  outrance  hall,  wlicrii  there  wa9  11  statue  of 
.lohn  i>ahun  on  the  otin  nidu  and  another  of  James  PreFCott 
.1' iile  on  the  other.  He  conid  imagine  nolhiU);  more 
stiijir.latiD'/  Ui  the  youth  of  MatichMter  than  to  stand  i)efore 
that  statue  of  Joule  and  realise  the  magnificent  vieta  wliiob 
was  open  to  hoaiaa  iataBigeaoa. 

Royal  Society. -Lu-it  Friday  being  St.  Andrew's  Day  the 
anniversary  mieting  of  the  Itoyal  Society  was  held  in  their 
apartmetitH  at  iv.irlinjclan  House.  The  u-^ual  medals  were 
preaentctl  m  foUowi  ;  Tlie  Copley  Medal  to  IVcf  Marcellin 
lierthelot.  b  ur.  Mem.  R.S.,for  hi  ;  brilliant  sfrvien.s  to  chemical 
science:  the  iiumford  Mednl  to  Prof.  Antoiue  Henri  !'.<  ciiuerol, 
for  bin  diKCOVeriea  in  radiation  [iroceedinx  froui  tirAnuuu  ;  a 
itoyal  Medal  to  Major  .Metander  I'oroy  MaoMahon.  b. U.S., 
for  the  number  and  r.iu'^e  of  his  con'.ributions  to  mailieiu;i;ic.i! 
Bcionoo;  a  Royal  Medal  to  I'rof.  .\lfred  Newton,  F.K.8.,  for 
his  eminent  contributions  to  tlic  r-cience  of  ornithology  aud 
geographioal  distribution  of  animals ;  the  Davy  Medal  to 
Prof,  (loglielmo  Koemcr,  for  his  brilliant  investigations  on 
the  position  theory  of  the  aromatic  compounds  ;  im  I  the 
Darwin  Modal  to  Prof  Ernst  Hacckel.  for  his  long  cr»iitir.iiod 
and  highly-important  work  in  zoology,  all  of  which  has  been 
inspired  by  the  spirit  of  Darwinism.  The  Society  next  pco- 
eeodod  to  elect  the  officers  and  Council  for  the  ensutufj  year, 
the  oamea  being  the  same  as  thosi'  published  in  the  list  which 
uppenred  io  out  issiM  ot  Norember  2nd,  page  £9.  In  the 
evening  the  FellowB  «nd  their  firfeade  dined  together  at  the 
Whitehall  Room!?. 

Electrical  Osciliations  and  Elpctric  Waves.— In  bii  .'ifcond 
CiintLir  1  j'jcture  on  tins  s.ibVjcl  at  thv  Suciety  of  .Vrts  on  Tii:  sday, 
I'rof.  Mtimiug  dealt  with  ihu  pheuoiiiena  of  rt.sonuuce,  <  Njilain- 
iiiL'  the  distinction  between  free  and  forced  osoilintion?. 
.Numeroui)  experiiiieuts  were  performed,  and  they  were 
uniformly  succeesful,  in  spito  of  the  delicacy  of  adjustment 
necessitated  by  some  of  them  which  rendered  them  ditficolt 
for  the  purpose  of  kctnre  demonstration.  One  neat  txperi* 
meni,  ilinetEatiQg  the  v  JA{  Iftw,  wnsistod  in  atyaetiag  two 
condeaaar  aad  coll  oiraaite  to  moaaaee,  than  daatroying 
the  efleot  Iff  adding  a  eoadameir  to  one  of  them,  and 
again  compenaatfaig  thia  and  reprodaeing  naoaaace  by 
adding  inductance  to  the  other.  For  tt&  latter  purpose 
Dr.  Fleming  utilioed  a  simple  aad  convenient  form  of 
adjuBlable  inductauce  which  he  termed  an  "  accordion  ooil.'* 
This  couiiistud  simply  of  turns  of  insulated  wire  wound  loosely 
on  a  dinm,  ao  that  tlie  indnslanae  ooold  be  miad  witlioni 
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myiog  the  ohiiiio  rauBtame  bj  iiinimimt  tin  tema  closer 
tofskb^  aiul  dniriog  Hum  ifiri  In  on*  of  the  paasea 
tatWMD  two  of  the  exMciaiMitt  ProC  FlemiDg  bee&me 
hwnovousljr  propbeiio,  and  laid  IHuA,  in  the  coarse  of  time, 
th>  tuning  of  oiroaits  irould  become  a  regular  businosa  just 
M  the  tuniDg  of  pianos,  and  that  it  might  «olve  the  ilifliuuU 
problem  of  "  What  lo  Jo  witli  our  boya."  Evporitnonts  with 
Lecher  wires  were  also  repeated  with  succe^p.  At  the  conclu- 
Bon  of  the  lecture,  i'rof.  l  lemiDg  could  noi  refrain  froiu  a 
reference  to  Sir  William  rrcccb  «  recml  utt^riince  that  he  was 
"tired  cf  wireK^sH  lelt'jiraphy."  Sir  Williftm,  be  said,  would 
have  to  possess  himg«Lf  ia  patience,  &a  wireletnH  telegraphy  waa 
GTi'.y  ]iia\.  beginning,  and  after  this  would  doubtless  follow 
wirttiees  trftusmiggion  of  power.  Mr.  Marconi,  he  went 
on  to  aaj'.  had  uow  entirely  aoked  the  problem  of  independent 
trangrnissioa  of  Bignab  by  an  ingeniooa  application  of  the 
principle  of  n  .sonance,  bat  the  time  was  not  jot  ripe  for  the 
publication  of  the  means  he  \mil  adopted.  Between  Niton 
(Isle  of  Wight)  and  Poole  it  was  possible  to  transmit  and 
notim  on  instmments  next  to  one  another  two  entirely 
4iSinieilt  Mts  of  signals,  the  messages  being  dearly  reprodaoed 
iad  In  ao  mgr  ialeeftiktg  with  one  anoUur.  At  tiw  nme 
tin*  III*  Adininl^  mm  testing  their  wuwIwm  kU«nfli 
apparatni  iMkwew  TMlBWMtb  iod  Poctitod,  the  Uiie«ra«- 
icg  the  N!taQ*FiiNla  Ime  ■!  n  wgb  of  Bbont  HHng.,  bat  Uw 
two  lines  did  BOt  afbot  «Mlt  Okber  in  the  slightest.  Tlw 
latest  thing  lb.  IfKnxnii  had  Moompllibcd,  Prol  Fiamiag 
said,  was  both  to  transmit  and  receive  simnltaneonsly  two 
entirely  diilerent  messages,  ntilising  the  same  au  wire. 

Amntal  Dhmer  of  the  Institntion  of  Electrical  En^aers. — 
members  of  the  Institntion  of  Electrical  Engineers, 
Iber  with  a  distinguished  namber  o(  gaeHts,  ceUbrated 
tlia  wmal  dinner  of  tlw  Institntion  at  the  Hotel  Cecil  on 
Uonday  lart,  with  Piof.  John  Pernr,  F.KB.,  in  the  chair. 
Amaag  tha  oeanfUT  Mm.  Bwwn  Ajctoa  (the  oolj  lady 
flMBUMr  ct  tin  iiwIMartaii),  Laid  IfMadib  Lord  Kalrtu*  Lnd 
Alvanrtoaa,  BIr  CoutMaj  BofletBir  William  MgOonna^ 
Bir  JaniM  KilwiD,  Sir  John  Wolit  Barry,  Sir  Biabaid 
Harrison,  Admiral  HoUaod,  and  a  Bomber  of  other  dia- 
tinguished  rcientisls  and  membencf  theamoeiated  professions. 
After  the  loyal  tcasts,  Mr.  S.  Z.  do  Ferranti  proposed  The 
Navy,  tlxeAnny,  utui  the  Anxiliary  Forces,  including  theGoras 
of  tlcctrical  Engineers  (B.E.)  Volunteers."  The  first  to 
reply  was  Admiral  S.  lioUand,  Superintendent  of  H  .M  Dock- 
yard, Cbalbani,  ^sbo  recounted  some  amusing  experiences  in 
Uie  lue  of  eitctric  plsiu  on  men-o'-war.  Thi>  np\t  to  reply  to 
this  toast  was  Ocn.  Sir  Richard  Harri.^ou,  Inspe::tor  General 
of  Fortifications,  who  said  that  in  hi.q  in?pection  of  the 
Corps  of  I/lectncat  Enyiueerw'  \'olunl£ura  he  bad  always 
found  them  a  highly  eihcient  and  well-traintd  bo<ly  of  men. 
The  last  to  reply  waa  Lieut.-Col.  R.  K.  Crompton,  who  apoko 
in  terms  of  the  highest  praiiA  of  the  dotachm«nt  which  hs 
had  commanded  in  Bonth  Afrisa.  He  believed  that  ekcuicity 
would  oome  more  and  more  into  use  in  war,  not  only  for  the 
transmission  of  uatelligence  but  for  heavier  work,  both  in  Ufe- 
saving  and  in  actual  hghtinp.  The  nest  toast,  "  Science  and 
Engmeering,"  was  proposed  by  Lord  Alverstone  (Lord  Ohitf 
Jwtice),  vbo  brieBj  skstohad  tba  pragraaa  of  aeiaiMa  and  of 
a|>piMd  imim  dncbw  (b«  oinatcinth  ««iitai7.  Lord  SalTiD 
«a*  tba  llzal  to  ra^,  and  in  his  speech  ha  took  up  (ba 
thread  of  Lord  Altanlana'a  murks,  and  gave  hia  anoienaa 
a  characteristic  sunrey  of  Iba  ptognss  of  scianaa  daring  the 
century,  caUing  attention  men  parUcuIarly  to  the  uuique 
nature  of  the  rapid  strides  made  by  electrical  science  which 
had  been  developed  in  tlie  latter  half  of  the  century.  Sir  John 
W  olfe  i^arry,  it)  rei'lyiiJi.';  to  the  tame  toast,  empbagiacd  the 
ci«;d  for  a  grcaii  r  atlmiicn  to  art  in  engineerini^.  Tlu>  toasc 
of  •' The  Inslittau  n  of  Eltcirical  Engineers  was  proposed 
flrBt  by  Sir  laiiU's  l\it-5fiu  and  afterwar^l-:  by  Sir  Courteuay 
Hoyle,  \ht:  {'.inntr  cDiiKiientiiiK  on  ihe  u till iLinan aspect  of  elec- 
tric aupptyiu  bulk  ami  the  latterp ointingont  the  economic  and 
practical  necen'-iiy  for  u  doM^mmunt  deparlmeni  lo  act  as  an 
intermediary  between  the  discoveries  of  science  and  the  com- 
mercial applications  Uieieof,  which  department  was  found  iu  ' 
the  Jkkard  of  Trade,  in  raply  to  thia,  tba  Preeideat  1 
(Prof.  PeR7^  lihenad  cUeMaal  aiiginaainc  to  a  baby,  of  | 


which  he  ai^  the  Institntion  waa  flia  nnaa^  and  waa  joat  aa 
ignorant  of  what  the  baby  waa  going  to  dafdogp  into  aa  Bocaei 

usually  are.    The  final  toast  "  Our  Guests,"  was  proposed  by 

Mr.  James  f^winbume  in  a  humorous  speeoh,  in  which  be 

carin-  1  I  ^  f  rif)  relations  between  export  witnesses  and  the 
\ei-i,.  :r.iU:ij.i.y.  This  toast  was  replied  to  first  hy  Lord  Morris 
(I^ord  of  Appeal;  and  afterwards  by  Prof.  A.  W.  Biicker 
(President  of  the  British  Association),  and  Uaillie  A.  D. 
Macken/.ie  (Chairman  of  the  lldiniiurgh  IlleL-tric  Lighting 
Gommittee),    Tiie  prnr-.-:Mlinf7<i  t-^rniinated  at  a  late  hour. 


MKEIIKGS  OF  BClBNTlfIC  AND  £N&lM££&lliQ 
lOOIBTIIS.  te. 

T(hMT  (nnUT,)  VteaaMr  TO. 

l.wrroTio!!  OK  ELirriucAi.  E.fiiixKiw. 
4  PJH.   StNxUl  StudraU'  Ti<it  to  th*  Kt«ctrioal  St>nd«jrdi  Llbantocf 

U  the  BMHd  of  Tiada,  8,  Uiohagwi'lernwe,  WUMtell. 
Taa  TaasHUi  CMk 
ifM.  MMtiaft  at  8  aad  Ifll  Chota  Cnw-roadi,  whsn  Hn  4.  & 
Kamrthinnilliee  heMnea  "AaKadan  Btaamr 


llMmM.  Mmtif  TMt  to  the  ITiwftastMqMia  statmi  «f  tht 
UatropoHbli  Btatrle  SnffAy  Oo. 

IxsTrrt'Tiox  in  JcTi«i'->»  Enmias 
S  p.m.   VuHl  u>  lha  el«i;inc  genarMiDg  vtaiioa  o(  (he  Iioadoa  UnUad 
Tr&mwi>;»  C,,..  38,  Hich-(«ad|  CtainriEk. 

HONSAT,  Deo«mter  lOth. 

Socnrr  or  Aim. 
Ltsciure  IIL  oo  "  EUctrie  OcgUUUoim  and  Eleetrie 
ivOT,"  by  Prof.  J.  A.  HiiaMi,  F.ILB. 

TITESDAV,  ixoemtMT  Utb. 

I.N-inTUTiiiy  OK  Klkctiucai.  KX'.iyiKiis  (M  iN'  .';!:-^tkh  Si:itiii;<\ 
7 JO  p.m.   MoetinR  «t  Owenii  Ooliege.    I'.»i  ~'r  t  .  b>  r»«d  :  "  l'rn|W»«l 
MinnhMliii  un  l  Livtrrpool  Ezprwn  !Uil«.\y."  tff  F.  0.  Behra 
iNisTiTVTlox  riv  Ci^-it  EjioisaEBa. 

8  p.n.   Ordinary  Mntioft.  wlien  tha  follawiiiK  Fapen  will  be  i«nd 

and  iliBCuncd :  (1)  "Th«  Signattiag  uo  the  Watirioo  and  CUy 
RAUwsy,"  nod  (2)  "  Kctc  oo  th«  Si<ii*lUof  af  Oat<yi«cWMtBg 
CooocnioDa,"  by  A.  W.  Sxluinprr.  (31  "  .SiKaalllBg  OB  tkfl  UlW 
pod  OfWrtMad  Baa«gr."  bf  &  B.  OotMll. 

iKBttronOK  or  BuoiUOAL  Eitonciiiis  (Oiabcow  SEcnus;. 

9  p.m.    Ordinarf  Omim«I  MMtioR  at  the  Iiutitutiun  of  Kogioetrs 

»Tn1  ShiptnitMrm  in  Si-itlaod,  307,  Rilli  -1  rti't.    A  .Iim  U4«icn 
w  ill  :itk'^        r  ur^-in  Mr.  [.uigdnii'M  Paj>M  '  ^  hi  the  Sa|  L'T>'e*'i'  !i 
of  Ih*^  !SceftUi  ^lv  Uiv  J'-i*-  mJc  I/T.-f^mr.tivL',  ' 
W«TCBter29th.' 

El(CTIU)'H.\R>IO!<IC'  SoaiTY. 

g  p.m.   Hmukiag  CsncKtat  HwSt  JaawTs  HaU  1 

.  atmt,  W. 

'        '  RoTaL  So.iBTV. 

4J0fjn.    Ordinary  Meetiug. 

Ix&TiTcrioM  or  Et-icTiucAt.  Esuxcaas. 

SfM-  OidinaiT  Qtntnt  Jfattiat'  ^^ff      ^  ""^^ 

▼niitiem  in  the  CaiMk  thieuib  the  DiraetiOiNTMit  Am" 
(illut'raud  wKgrniamMH,  kf  W.  Oaddtll.  PMwiMiily  t»  lUS^ 
if  ut<e«t*ij,  Um  diMMiwiD  «B  Mr.  Lsa|deo*»  faper  will  te 


rnwl  ill  LundoD  oa 


Mlh. 

Pnreic.a  !?(k;uit. 
S  f.n.  Thia  m«ctiii);  « ill  beheld  in  the  rhyKctl  I.^S  irtlory  of  the 
Royal  (-'ullrge  of  ScieDCc,  KKh;KitinQ-roa<l,  South  KMiaiii^toiL 
AKeiiil*  :  {1}  ''Eleciric  Icertia,  '  ..ml  '2j  "Tlw  ElTifCt  of  lumia 
uii  Elcclriv  Caneutii  iu  a  Kotauog  Sphere,"  by  Prut.  JL 
SehuiliT,  K.K.H.  (3J  ExbibiUan  aud  deMri|>ti>ia  of  a  Qaarta* 
Thrm.I  (lr»vily  .  BalaiK*.  itj  Pnt,  R,  ThrulfaH,  F  R.S.  (4) 
"  < 'n  the  ThewT  of  Magiurtic  Hialur^amrj  by  K.trlh  Currenln," 
by  IW.  A.  W.  lUickrr,  KKS.  Si  "  Sou^t  on  ihe  Prarti.aii 
ApplioatioQ  of  tJw  Tbeury  of  Maaiwlii'  l)i»iurl.uut-.  I.y  t-Urth 
t'anr«nU,'*tqrDr.H.T.aia«ebrooli,l''.lt..S.  'ji  T<«.  Ne»  Phjaical 
Liabijratiiiriet  o(  the  Horal  CoUe|{<3  of  i>a«uf  i-,"  by  Pruf.  A.  Vt. 
SSdar,  F.K.&  (t)  KihiUtiim  ef  a  Ml.  «t  Hilf-tecowl 
-  "  ■     ,  fcf  w.  — 


t  ji,M.  OrtUnaiy  QsMial  Msalfag  at  Stafafli  Qal*.  Tb«  foHowing 
ttftr  wOl  be  rmd  aad  ilmmmit  "niwwOaf,aiMlLsssi  (ha 
~  '   i(«rCMl«»18mlon^"kir  H.A.HinipI>ier. 
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oonmnoRUT  miBeTnoiii  aomoi. 

[Compiled  by  E.  E.  FoumNum  D'Albb.] 

Fltvtrt-  <'iiptUirx''i  "f  ,1ft  >-'Kr'«.  — M.  Qony  baj  aiadied  the 
i'tTect  u£  iiJ'hug  a  small  quantity  of  an  "  active"  Mlt  (in  tho 
capillary  een-iej  to  a  .-oluiion  of  a  coraparativdy  inactive  salt. 
Bach  aotivo  salts  are  chiolly  ioJidoj,  bromidi-a,  platino- 
«^Dide0,  RDlpbo-Qytuiates,  and  satpbo-carbooates.  They 
ivodooe,  even  in  very  dilute  aolutiona,  a  oonBiderable  depres- 
sion of  the  maximum  deviation.  If  0-01  gramme  equiva- 
lent  of  saoh  a  salt  is  added  to  a  litre  of  a  normal 
■olution  of  aa  ioaetife  salt,  the  mixed  solution  bebavea 
practically  aa  if  it  aoataiiiad  ooljr  th«  former  aalt.  In 
•pike  of  tlw  greftt  dlffsrenee  of  ooaetittnition,  the  aettve 
nit  pnstieally  nipplMtfl  tlw  loaetiTa.  Tlw  iiSiol  of  wBXag 
the  Mtiw  bM7,  MT  aa  iodidtk  to  •  loH  mISm  ooe, 
■■f  B  bKHiiliih^  is  alwan  to  nlvM  Iho  nifHW  tawion 
Branido  •Med  ta  •mau  qtutolitiM  to  iodito  prodwat  no 
offlnt,  bnt  Ib  ionw  oaon  Uw  dMrmida  f»f  tho  marimam 
!■  lacMMed  Igr  tlw  pNtnoo  of  «a  imetifo  body.  The  author 
BoppoMS  tbat  there  exiat*  an  elective  aoHon  at  the  meroory 
Burfaoi!  whicli  prodaces  an  iiccunnilatiou  r>f  the  luiii.jis  uf  tbo 
active  body  rather  than  of  the  ethers.  If  tho  active  ttuioaa 
ar>'  fuw  the  .Hatt'  of  o  iailibrlutu  takes  some  time  to  establish 
itself,  and  we  then  have  a  case  of  electrooapiUary  viacosity. 

[QovT,  Cimfitet  ttmiut,  Ko*«nb«r  tH,  tOOO.] 


Sleitrir  l>ifper»i'<n  in  ('•iniiii'ul  Air. — Elster  and  Geitel 
abomd  eome  time  ago  that  the  diaripatiaDol  an  olaotria  cliittge 
IB  ab  is  probabb  doe  to  the  aetk»  of  ims,  m  in  all  ottwr 
known  casea.  H.  Osilcl  lias  studied  this  qossUoD  fagr  obssrv- 
iog  the  dispaigioQiB  mi  horaistieaUy-saaled  tssmI.  TJm  llrat 
MiOli  obtaiMd  «M  tbal  tbo  dissipation  gradodb  inonawes 
in  flw  sousa  of  soTsial  days.  This  goes  to  dispiovo  the 
assumption  that  a  gi%'en  volume  of  air  is  only  capable 
of  disehargini;  a  limited  quantity  of  electricity.  The 
author  attribtitfiH  the  iticrHasH  to  the  cradnal  laying,'  of 
the  dust,  which,  m  we  know  now,  hindera  tlis  dusl- 
pation  instead  of  promoting  it  .Mlowing  for  that  dis- 
turbing factor,  it  appeaaa  thai  the  ram  of  discharge 
is  L-on.staut  in  lime,  and  not  only  that,  but  tho  quantity 
digpcrsi'ii  in  a  ^'iven  time  is  independent  of  the  valui  and  the 
:^iL';i  of  tb-.  i-iot.jutial,  Hi  \onfi  as  that  value  is  comprised 
i>etwecin  'J  10  volts  and  volts,  at  all  events.  This  in  jiist  as 
if  in  an  ordinary  circuit  tho  eurrciit  ih.'pende^i  upon  tho  resist- 
ance only,  und  not  upon  the  £.M.F.,  and  resembles  tbe  case 
of  a  clocli.  which  goes  at  a  cijrtain  rate  whatever  the  tension 
of  the  spring.  The  nearest  allied  phenomenon  is  that  described 
by  J.  J.  Thomson  and  K.  liotherford.  who  found  that  in 
■itifieial  MMmalously  conducting  air  the  current  intensity 
toiiSs  toWKdo  a  maximum  witii  increasing  potential.  Tbe 
aathor  wufgaau  that  a  dafioitt  anmbor  of  iona  is  zagaDsinted 
in  unit  ol  vow  In  the  oooiaad  ai^apaoel. 

(B,  antt,  n^iSba  ZtMr,  Saiwbar  91,  UOOi] 


(i.  /iii/jv.  1.'  KUnifnta  of  EUclric  Di'ii- : yi"ri .  —  In  the  course 
of  a  protracted  cruise,  J,  Elster  ha^  taken  the  opportunity 
of  studying  the  disperKion  of  an  electric  chai^  nndar  a  great 
variety  of  circumstances,  and  has  arrived  at  some  important 
conclusions.  Out  of  89i'  measurements  102  were  made  on 
Capri,  40  at  Lugano,  58  on  Spitzbergen,  14  in  Algiers,  and 
2i)  at  Tromeu.  In  every  case  it  was  noticed  that  an  increase 
in  (be  htmndity  of  the  air  brought  aboat  a  decided  decrease 
in  the  rate  of  diasipation.  Such  a  deotaaie  is  alio  obssmd 
ia  aaeeadiog  aboro  aaa-kvsl.  Tbiu  at  Loiano,  which 
is  90011  abota  8S»-bNl,  dio  posUna  dispaniaB  eoaHI. 
dent  was  3-88  and  the  nsgattva  ooeOfliMik  S'17.  At 
Ifaloja  (C,7<iOft.).  flme  dayf  later,  ibe  eoelfioienta 
were  8  88  and  9  44  respectively,  showing  in  this  case  a  greater 
negative  dispersion.  At  the  Casa  Inolift  on  Etna,  the  positive 
ooeflScient  was  S'lO,  and  the  nei-ative  7-5;*.  'I'he  unipolar 
character  of  the  discharge  becomes  very  marked  at  some  high 
altitudeK.  Thus  the  ratio  bolween  the  two  eoefiicisints  wa-M 
found  to  be  14-8  on  the  summit  of  Monte  Solaro  (^Gapri;  and 
16-0  «n  the  fia  Iiaogoavd,  near  PoniMaiBa.  At  tbe  aame 


level  the  dUTeNBoe  in  the  polarity  beeoaiea  the  stoenger  the 
highar  the  htitfldfc  h»  B  VC&,  iha  Mto  of  ^aahaiga  of 
ne|atl«>  oleelriei^  io  donble  thai  o(  the  pooitiTa  elsoiridfy. 
A  nw  essaa  of  naQolar  dtsafaaige  treie  ooliaM  00  ttw  ICeditoff- 
ranean  sUtions,  bat  these  were  pcobably  do*  to  the  ioaieation 
of  the  air  by  the  bcaakeis  on  tbe  beaeh. 

[J.  IBuii^,  i«9aarf«iiiM«r,]IMMr9l,]90a] 

IBS  HERH8T  LAMP. 


We  have  had  an  opportunity  of  examiuii:;.;  the  type  of 
Namst  laup  ntasafactured  by  the  Keraat  £leotne  li^t 
(Ltd.),  a  oompaaj  owning  the  patent  rights  of  the  lamp  tge 
tbe  coioniea  (eiewding  Canada)  and  eonw  more  or  leas  camoto 
parts  of  the  wocUL  mwB  the  Nernsl  lamp  patents  wee* 
disposed  of.  it  will  be  feawnbvred  thai  tbe  WeatiBtfaoaia 
Company  aeqolied  tbe  patents  for  the  United  Slatae  and 
Canada,  Messrs.  Ganz  k  Co.  the  rights  for  Anatio-Httngary  and 
Italy,  and  the  AUgemeine  ElektricitHtaQeBellaohafttho  patents 
:n  (ireat  Hritain,  (iermany,  and  other  European  eijuutrie.''. 
'..  ulwa,  theiv;fore  the  last  inenlioniil  company  sells  its  iiatcnt 
rights  for  real  Itritain  i  i  ritigh  manufacturing  firm,  it 
appears  more  than  probal  liuit  tha  Nernst  lamps  used  in 
this  country  wdl  be  made  iu  (  iermany.  I^ach  company  that 
has  acquired  Nerngt  patents  has  been  lnh  to  work  out  a 
practical  form  of  lamp  on  it8  own  lints,  and  the  samples  shown 
U3  differ  in  several  respects)  from  tbe  model  adopted  so  far  by 
thcderman  company.  Neither  of  the  two  types  are  yti  on 
tbe  market,  but  that  of  the  Ni  rnst  Klectric  I.ipht  ;Ijtd.  i  wa? 
shown  us  aa  the  pattern  that  will  gosn  be  made  iu  i|iiaijtiticH. 
— altboogb  we  wen  informed  that  orders  for  shipmeat  would 
not  yet  be  aaeepted,  and  Chat  piieaa  eoold  not  be  qooted  at 
present. 

The  efficiency  adopted  by  the  company  is  somewhat  lower 
than  what  has  hitherto  been  easooiated  with  tbe  idea  of  the 
Nemst  lamp.  Altboflgb  the  inosndsaoent  rod  of  refractory 
material,  whiefa  for  oonvenienes  we  will  still  oall  the 
"  fllaoMBti"  nuy  famish  li^t  at  an  dBoianej  of  litde  more 
than  1  wait  per  candUk  a  naiataoda  abaoning  a  ecttaiB 
aatooBt  of  power  haa  to  be  plaoad  in  ssrisa  with  the  iileiBSBil 
in  order  to  steady  tbe  eotraol.  Aa  is  watt-kaowB,  the  ffiaoMBl 
of  the  Neroat  lamp  is  made  of  a  nwtorial  whioh  doee  not  eon- 
duct  at  low  temperatures,  but  becomes  a  conductor  at 
higher  temperatures,  and  at  these  higher  temperatures  its 
temperature  ei.H-flicient  for  resistance  has  still  a  fairly  high 
negative  value.  It  i^,  therefore,  necessary  to  add  a  resistance 
coil  witii  a  p<niti%'e  temperiiture  coefficient  in  series  with  tbe 
tihimciit  to  prevent  instability,  nuf!  this  Coil  haa  a  ri».?i8t*nce 
eiiual  tn  10  per  rent,  of  the  re.si.maiiee  of  the  lamp.  Tins  doen 
not  account  for  ihe  whole  decrease  of  efficiency  beiuw  what 
was  origically  attributed  to  tho  Nerast  lamp,  for  the  lamps 
made  by  the  company  are  made  to  a  standnH  of  1-7  watts  per 
candle  power  ;  so  it  may  be  reasonaVdy  coneluded  that  a  lower 
temperature  is  employed  than  in  the  original  (>\peritnental 
lamps,  and  that  tliiii  may  account  to  some  extent  for  the  much 
longer  lives,  of  600  to  l.ODQ  hours,  and  even  more,  which  are 
now  obtained. 

Our  illustrations  show  the  form  the  Nernst  lamp  has  taken 
under  the  bauds  of  the  company,  through  the  work  of  Mr.  Drake, 
Mr.  Sheppard.  and  the  c<?nf<u]ting  engineer,  Mr.  James  Swia- 
burne.  Fig.  1  is  an  external  view  of  tbe  simple  lemp,  whidh 
requiiea  a  spirit  lamp  aa  lighter.  Fig.  8  shows  the  aamo 
lamp  withont  its  eoter,  Figs.  8  and  4  Illustrate  a  adfr 
liabtiag  laan,  and  Fig.  5  i.<i  a  pattern  for  high-oandh)  powaia. 
Tbe  simnla  lemp  for  lighting  irith  a  spirit  lamp  has  a  globa 
opao  at  ua  bottom,  aa  shown  in  Fig.  l.  Tbe  filament,  whioh 
is  ol  abont  the  thiokneas  of  a  pin,  is  hdd  between  plaUnnm 
wires,  the  junction  between  the  platinam  aod  tbe  filanwnt 
beiug  covered  with  a  blob  of  a  similar  material  as  that  of 
wliieh  the  filament  itself  ia  composed.  This  junction  gave  a  good 
deal  uf  trouble  at  iirit,  specially  tho  one  at  the  anode  or 
+  pole  in  ihe  continuous-current  lamp.  It  was  found  that 
considerable  htating  took  plaoehera,  and  that,  at  a  spot  near  the 
aaoda,lhafllaBiaBt  Uadf  dlmfalAad  to  tfalakiisai.  .IboviMome 
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ihiB,  the  platinam  wire  votmd  round  the  end  of  the  filament 
iii  bronght  to  the  surface  of  the  covering  material,  and  in  the 
case  of  larger  lamps  projecting  pieces  of  platinum,  to  assist 
in  tlio  dissipation  of  the  heat,  have  boon  Iritd  with  success. 
The  thicker  wires  scon  in  Fij,'.  2  leading  to  tbi'  platinum  wires 
are  of  nickel.  The  steadying  resistance  is  of  fine  platinum 
wire,  wound  on  a  piece  of  unglazed  biscuit  porcelain,  tlir 
latter  material  being  employed  for  all  the  uon-metallic  ffkri? 
of  the  renewable  portion  of  the  lamp. 

Air  is  necessary  for  the  burning  of  the  lamp,  at  all  events 
with  continuous  currents.  Thm  is  probnoly  b<M:au$e  a  .-supply 
of  oxygen  is  necessary  to  provtnl  elictrolysis  of  the  mague.-tilt 
which  is  the  basis  of  the  ii  lament,  or  perhaps  rather  to  efifect 
the  reoxidisation  of  the  magueaiuui  which  is  the  product  of 
the  electrolysis.  The  top  of  the  cap  which  fits  over  the  globe 
is  therefore  perforated  with  a  few  large  holes,  tiie  self-iigbting 
lamps  being  in  globes  closed  at  the  bottom.  In  the  self-light- 
ing lamps,  the  platinum  spiral  which  acts  as  the  heater  forms 
part  of  &e  renewable  portion  of  the  lamp.  This  is  clearly  seen 
in  Fig.  8. 

It  ia  proposed  to  .supply  these  renewals  at  n  low  cost, 
receiTing  in  part  payment  the  old  ones  in  which  the  filament  is 
burnt  out.  The  white  spiral  seen  in  the  figure  ia  of  porcelain, — 


KlU.  1.— .SIMIIJ!  I.lMI'  WITH  SHRIT  Lk-iitrk. 

the  platinum  .spiral  ia  foriund  of  a  long  pitx:c  of  fine  wire  wound 
on  the  small  porcelain  rod  before  the  latter  i.i  U'Ut  into  a 
spiral  8hai>e.  This  bending  ia  done  in  the  blowpipe  after  the 
platinum  coil  has  been  wound  on  it.  The  self-lighting  lamp 
has  a  resistance  coil  of  platinum  wire  similar  to  the  simple 
lamp,  but  the  renewable  part  has  three  contacts  to  allow  of 
the  heating  coil  being  switched  off  as  soon  as  current  passes 
through  the  lamp.  This  coil  always  remains  in  po.sition 
round  the  filament,  however.  Two  of  the  contacts  are 
made  by  hooks  Ln  the  baic-platc  fitting  into  the  two  eyes 
seen  in  the  figure.  Those  are  placed  at  different  cuntrcs  so 
that  the  right  connections  must  be  made  in  putting  in  the 
filament  block.  In  some  later  lamps  the  still  simpler 
expedient  ha.s  been  adopted  of  having  onu  houk  shorter 
than  the  other.  The  third  connection  is  an  ordinary  plunger 
and  spring,  as  in  an  ordinary  centre-contact  incandescent 
lampholdcr.  Above  this  base-plate,  and  in  what  may  be 
called  the  hoo<l  of  the  lomp,  is  the  electromagnet  for  cutting 
out  tlie  heating  coil  as  soon  as  current  passes  throui.'h  the 
filament,  the  actual  cap  which  fits  into  the  ordinary  lamp- 
holder  being  above  this  again.  Since  this  base  plate  and  the  cap 
and  hood  fitting  over  it  is  to  all  intents  and  purposes  a  lamp- 
holder,  it  is  difiicult  to  .see  why  the  company  adapt  all  their 


lamps  to  fit  into  an  ordinary  holder  as  well,  thus  introducing  an 
unnecessary  intermediate  contact  and  retaining  the  plaster  of 
Paris  cap  which  ia  the  weakent  part  of  the  carbon  filament 
lamp.  MonWer,  by  dispensing  with  the  old  lamp-holder, 
the  price  of  the  Nern.^it  lamp  completn  would  have  to  be  com- 
pared with  that  of  the  carbon  tilamentlomp ;>/u.vits  lutnpboliler, 
and  thia  would  tend  to  overcome  the  initial  cosl/lifficulty. 


Fio.  2.   Snivi.K  I,^Ml■  wiriioi'T  (iLtiHK.     Ki<..   5.— Smj -Lkiutiso  l^av 

I'iI.aUKNT  and  I!esI>TAN.  K  WITIIDIlAttX.       n  iTllOl-T  I  ;|.<>I1E.     KlI.AMKS  r  »XIl 

.VTTAlHMKSTS  nmUlHAWN. 

Lamps  with  II  C.  terminals  should  only  be  required,  one 
would  think,  when  it  is  indispensable  to  utilise  existing 
fittings. 

As  there  is  no  vacuum  space  between  the  filament  and  the 
lamp  cap,  the  latter  would  pet  very  hoi  in  the  case  of  lamps 
of  lar^'e  candle-power,  and  damage  the  insulation  on  the 
electromagnet.    To  meet  this  Mr.  Drake  has  dovisei  the  form 


Kio.  4.~SKir-Li(iuTi)(a  LAJir  cnnpurri. 

of  la«up  shown  in  I'ig.  •'».  The  connections  CCC  between 
the  two  parLs  of  the  lamp  pass  through  u  aorl  ul  ciige,  A, 
and  an  air  space  is  thus  interposud.  It  i^  to  be  hoped,  how- 
ever, that  the  bure  connections  CCC  will  be  insulated,  when 
the  lamp  is  put  on  the  market,  as  at  present  they  afford  too 
great  n  teuipUitiou  for  making  sliort-oircnits.  The  coutjicts 
between  the  renewable  (jort  and  the  permanent  part  of  the 
lamp  are  in  this  case  formed  by  ordinary  block  terminals 
TTT,  and  the  correct  ct>nnections  are  ensured  by  cutting  a 
hole  II,  of  trapezoidal  scctiun,  in  the  ])art  of  the  base  in  the 
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centre  of  these,  into  which  Rts  a  similarly -Bhaped  projection 
P  from  the  base  of  the  removable  part.  The  steadying  resis- 
tanoe  is  not  seen  in  the  figaroj;  it  is  similar  to  that  employed 
in  other  lamps.  * 

The  electromagnetic  dexnco,  shown  in  Fif;.  5,  for  switching 
oat  the  heating'  coil  is  Ihe  same  aa  in  employed  in  the  otiior 
self-lighting  lamps  made  by  the  company.  The  small  coil  B 
is  in  series  with  the  filament,  and,  as  soon  i»  current  passes 
through  it,  the  armature  D  is  attracted,  breaking  the  coutact 
E,  which  is  in  series  with  the  heating  coil.  Although  very 
simple,  this  device  gave  oonsidorablo  trouble  to  design  so  as 
to  avoid  hamming  in  the  case  of  alternating-current  lamps. 
A  still  more  compact  form  is  now  being  made  experimentally, 
in  which  the  axis  of  the  coil  is  parallel  to  the  base,  and  the 
contact  is  in  the  ba^  itself.  This  modification,  together  with 
.the  device  of  making  the  contact  hookH  long  and  short, 
'nstead  o(  at  different  centres  (already  alluded  to),  reduces 
considerably  the  si/c  of  the  lamp. 

The  company's  ofliccs  are  lighted  with  Nernst  lamps  of  various 
sizes,  and  their  appearance  compares  not  unfavourably  with 
carhsn  filament  lampj  and  fittings.  Comparing  them  with  the 
cumbrous  self-lighting  lamps  exhibited  by  Mr.  Kwiiiburnc  at  tlie 
bociety  of  Arts  about  two  years  ago,  it  is  evident  that  great  pro- 


Fw.      60-c.|..  lOO-volt  iMcap.  UtHoi/' 

gress  has  been  made  Wbtither,  however,  the  shareholders  of 
the  Nemst  Electric  Light  (Ltd.)  were  well  advised  in  investing 
£270,000  (out  of  a  total  capital  of  i'3!i0,000t  for  the  patent 
rights  in  distant  lands  of  an  invention  which  it  has  taken  two 
years  of  experiment  to  prepare  for  the  markt  t,  is  another  matter. 
No  doubt  we  shall  learn  the  present  opinion  of  the  shareholders 
on  the  question  at  the  annual  meeting  of  the  company  which 
will  be  held  shortly.  In  the  meantime  wo  congratulate 
Mr.  Kwinbume,  »nd  the  technical  staff  of  the  company,  on 
the  good  work  they  have  done  in  developinff  Ntrnsl's  inven- 
tion into  what  promises  to  be  a  thoroughly  practical  and 
useful  piece  of  apparatus,  calculated  more  than  ever  to  cheapen 
and  popularise  electric  lighting. 


THE  WE8TINQH0U8E  TIME-ELEMENT  CIRCUIT- 
BREAKER. 

This  ingeniona  piece  of  apparatus  is  designed  to  prevent  a 
short  circuit  in  a  long  transmission  line  from  opening  any 
other  circuit-breaker  than  the  one  nearest  to  the  fault.  The 
ordinary  brush  tyi*  of  Westinghousc  circuit- breaker  is  con- 
trolled by  a  timeelement  attachment,  which  additional 
moolianism  is  contained  in  a  small  box  placed  just  beneath 
the  two  circuit-breakers,  as  shown  in  the  illustration.  The 
box  contains  a  spring  motor  mechanism  tending  to  drive  a 
diac  between  the  poles  of  permanent  magnets.    The  action  of 


the  spring  mechanism  is  restrained  by  a  pawl,  which  13  con- 
ni-cted  by  lever.'*  to  the  ordinary  tripping  gear  armatures  of 
the  circuit-breakers,  aa  shown.  The  action  of  the  time- 
element  circait'breaker  is  as  follows:— On  an  overload 
occurring  ihe  armatun-  is  caused  to  move  a  short  distanco, 
but  not  sufficient  to  operate  the  trip-gear  and  open  the 
circuit,  though  just  suQicient  to  release  the  restraining  pawl 
of  the  spring  mechanism.  When  tbi'  disc  of  the  time-clement 
attachment  has  travelled  a  certain  distance  the  armature  of 
the  tripping  magnet  is  given  its  full  motion,  and  the  circait  is 
automatically  opened.  Should  the  fault  bo  reraox-ed  before 
the  disc  ba.'^  completed  the  travel  necessary  to  allow  the 
circuit-breaker  to  act,  the  armature  returns  to  its  ori|,'in&l 
position.  The  leni^th  of  time  which  must  elap.se  between  the 
occurrence  of  the  overload  and  the  breakin'^'  of  tiie  circuit  is 
adjustetl  by  varying  the  position  of  tbe^perminont  magacts 


TiiK  \Vi.»ri.MjUu  s>.  Ti'^t  l.iDii.sr  Cm  1  it-I1h».\i.«ii. 


Vk'ith  regard  to  the  disc,  as  is  done  iu  the  regulation  of  supply 
meters  in  which  Foucault  currents  in  a  disc  are  used  as  the 
retarding  force. 

These  special  Westioghouse  circuit  breakers  are  in  general 
u.sc  on  the  Niagara  power  transmission  circuits,  in  the  trans- 
missio-i  from  the  power-houso  to  the  Union  Carbiile  Co., 
where  current  is  stopped  up  from  2,'ii)J  volts  two-phase  to 
11,000  volts  three  pha.se  for  the  line  ;  at  the  receiving  end  it 
is  again  reduced  to  2,20L)  volts,  and  eventually  to  IIU  volts. 
Timeelement  circuit  breakers  are  pUeed  in  the  2,'200-volt 
circuits  at  the  generating  end.  Our  illustration  shows  a 
pair  of  these  *2,'2<K)  volt  circait-breakers  provided  with  contact 
breaks  of  suUlcient  length  for  this  pressure,  and  actuatod 
through  a  time- clement  attachment. 
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OBBWB  OORPORITIOV  SLMIfUOlTI  VOBKS. 


General — The  electricity  works  at  Crewe,  which  will 
ebortly  be  opened,  have  lieon  built  by  the  Corporation  under 
tbeir  nrovitnoiial  order  of  189B.  Tbe  cooaalting  engineers 
WM  MWmrg.  HopkinBon  and  Talbot,  to  whom  we  are  indebted 
for  ft  great  part  of  the  information  contained  in  the  followinpr 
dcMSription.  Crowe  being  a  small  town,  with  a  population  of 
naif  ^OOOt  the  Sttpply  lurmu  a  mall  one.  The  London  and 


Bftflway  EngiDe  Wonka  baa  its  own  electric 
light  and  fO«ar  jtaai,  ua  ttwua  is  alw  anothv  large 
bdependeat  imtaffliititiii  in  Am  iUbM.  Tbe  tbtM-wira 
syston  has  bean  nlO|Mi  wilb  400  votts  between  the  outers. 
Mr.  L.  C.  Hanaj  aatad  li  MaUant  eoRineer  durinK  the 
erection  of  the  woAb,  Mid  WM  tiien  aaoecedcd  bj  Mr.  H.  H. 
Denton. 

Site.— The  station  lias  been  built  OB  land  purchuHid  by  the 
Coiporation  for  this  pnrpoae,  the  piece  of  land  directly 
enolosed  for  the  electric  light  station  being  aboat  1  ^  acres.  It 
ia  bounded  on  one  side  by  Edieston-road,  a  brook  mad  for 
oondenaing  purposes  forms  the  second  aida«  vfailo  tka  other 
two  aidaa  wOl  M  enaloatd  bj  ino  railiaga. 


1  namllai  balta  of  Siemens- 
Bftdi  pial 


The  boilers  are  boilt  Uf  of  I 
Martin  steel  plating  ||in.  tUak  titdl  plate  ii  in  one  seem- 
leealangth.  All jdata ana  anaiind  ao aa to aoM ftbova the 
level  of  Um  lUa  flnaa,  and  an  fiott  jointed  wifh  atn|i  on 
each  side,  aMond  to  Hsw  wom  «f  iif«ta-  The  end  ihte  ie 
flanged  and  fivattadufo  Hm  ML  The  front  plate  ia  aeemtd 
to  the  shell  by  an  aagfe  ring  and  oaolked  inside  and  ont  after 
rivetting.  Four  gnsret  stays  are  used  at  each  end  of  tbe 
boilcra.  The.  i'ln^  tubfF  .ir<>  made  up  of  solid-welded  mild 
steel  rinjjs  Jin.  thick,  wiili  ^Vm.  flanged  seams.  Theintemal 
diameter  of  these  itihcg  ia  -ift.  O'.in.,  tapering  down  to  2ft.  .S.Uii. 
at  the  last  ring.  The  first  and  last  rings  are  made  slightlj 
tliicker.  Foor  Mulaal  vktar  tabai  aia  weldad  into  aaon  fln 
tube. 

Each  boiler  is  fittC'l  with  a  ilcftd  v»oight  .safety  valve, 
a  high  sU^am  and  low  water  valve,  a  l(>in.  manhole 
and  a  standpipe  and  stop  valve,  which  terminates  inside 
the  boiler  in  an  anti-priming  pipe.  The  dead-weight, 
high  st^am  and  low  water  and  stop  valves  are  of  Yates  and 
Thorn's  make.  The  frank  of  the  boilers  are  fitted  with  two 
Hopkinaon  water-gufa  glaflses,  two  feed-water  cheok  vabaa 
and  a  14in.  steam  gaqga  BinldnaoB  Uow-off  eoeka  an 
Sxed,  with  locking  Eagfat  pnrcnmg  llmr  nnoval  till  the 
oooica  are  doaed. 


Vtt.  h—VUm  mi 


Bnildingi^Ranning  parallel  with  and  within  16yd.  of  the 
brook  is  boilt  tbe  boiler-hooBe,  at  the  endof  whidi  is  tbe 
tmmp  room  and  eaonomiser  abed.  Parallel  with  the  bailar 
booaa  ia  the  angina  raom,  whiafa  ia  bead  to  the  haight  of 
the  aaTea  with  white  glased  brieka.  At  ttia  and  of  the 
engine  room  i<i  situated  the  aocnmnlator  room,  oreir  whioh 
are  tbe  engineer's  and  general  ofllcen  and  stores,  lavatories, 
telephone  room,  «tc.  A  plan  and  gcctioii  of  the  station  are 
given  in  Fig.  1  Tbe  whole  of  tbe  baildings,  including 
tbe  chimney,  have  been  buUt  of  brindled  StaObMaUn  brieka 
faced  with  UtiLibon  bricks. 

The  foundations  of  the  buildings  arc  7ft.  (iin.  deep,  built  on 
12in.  of  concrete.  The  foundations  of  the  chimney  are  4  .Ut. 
deep  and  are  built  on  a  4ft.  bed  of  eonerete  25ft.  fi|uaro. 
Tlie  boiler-house  is  situated  tUt.  above  the  high-water  level 
of  the  brook,  the  bank  of  which  on  (he  station  side  is 
atrengthened  by  an  18in.  retaining  wall.  AU  the  roofs  are 
gftUe-dated,  supported  by  iron  principals,  and  tbe  baildings 
are  lit  by  al^Mgfata  mnaing  the  fall  length  of  the  raola  aa  wwl 
as  by  windows. 

Boiler-house.— The  boiler-hou.'ie  is  Gift.  Sin.  by  58ft.  Sin. 
wide.  At  pxeaent,  three  Lancashire  boilers  have  been 
inahdlafl,  aant  80ft.  long  l>y  7ft.  internal  diameter,  made  by 
Yatao  and  Thorn.  Spaoe  baa  been  juovided  lor  dotiblingthia 


Proctor  meohaniaal  ahofd  atokera  have  boon  fitted,  and 
13  aq.  ft.  ol  gnto  «na  ia  jn^dad  in  eaeh  of  tho  two-flra 
tabnof  thafaaaar.  Tbo  boilan  o».  of  ooana,  be  atokad  fay 
band. 

For  feeding  the  boQm  •  Gn«n  ataam  pomp  boa  boan 
erected,  capable  of  aopplying  the  three  boilen  •giiml  tba 
working  pressure  of  IliOlb.  per  square  inch,   bi  addHian, 

I  there  are  two  injectors  placed  at  the  opposite  end  of  a  Sin. 

caat-iron  fi*(l-water  ring.  The  fwd  water  can  be  drawn 
j  cither  from  the  hot-well  or  from  the  Uink  overlicad,  and  can 
I  be  either  forced  ntraigbt  into  the  boiierij  or  (^irciilatud  liirough 
a  Green  oconomiser,  consi-sting  of  2^j6  tabes.  These  lubes 
are  arranged  in  three  groups,  two  of  fK!  tubes  and  one  of 
li  I  tubes,  coupled  tog*. Llmr  wiiL  LX[nnrfion  elbows.  The 
boating  surface  of  the  ijconoiniser  i.-i  al.'ont  '.'..''iiVi  sq.  ft.  It  is 
providtd  with  a  weighted  leviir  rf'.ial  vaiv..'  to  iiifh  Miction. 
It  is  also  fitted  with  a  7in.  pressure  gauge,  and  thermometers 
are  placed  at  the  inlet  and  outlet.  The  blow-off  from  tbe 
eoonomiser  is  taken  into  the  common  blow  off  pipe  from  the 
three  boilers,  which  dischargee  straight  into  the  brook. 

The  exhaust  steam  from  the  food  pump  is  utilised  for  a 
water  heater  placed  in  the  feed  ring.  A  2.Un.  wrought-iron 
au.\iliary  steam  ring  haa  been  erected  for  the  supply  of  steam 
to  the  feed  pamp  and  iniaatota. 

In  front  of  «ho  boikra  li  •  apaflo  of  m  Sin.,  with  •  head 
noBB  of  lift.  din.  to  tlio  indanUo  of  aonn  Uin.  M  din.  giidan 
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gapporting  "in.  x  4iii.  girdcn.  which  carry  ;;in.  chequered  iron 
platefl,  fonniog  a  coal-!rtora^e  floor.  This  lloor  ib  ISJft.  ."iin. 
wido,  by  C4ft.  Bin.  long,  and  is  capable  of  storing  from  HO  Urns 
to  100  tona  of  8)ack  coal.  From  ihis  lloor  the  coal  can  be 
ghovolled  straight  into  the  hoppers  of  the  mechanical  Btokers, 
which  bop|x>rg  are  brought  (lush  witlt  the  coal-iloor  level. 
Coal  ha-s  to  \te  carted  from  the  railway  company'.s  yard.s  t<i  the 
fienemtiDg  station,  the  cart  Iwing  backed  on  to  the  platform 
of  a  shoot  which  runs  up  to  Edleston  road.  It  is  then  tip|>ed 
down  the  shoot  into  a  bunker  at  the  bottom.  TLo  bunker  is 
peovided  with  a  nliding  door,  by  which  a  truck  is  filled,  the 
iruck  runninp  the  full  length  of  the  coal  lloor. 

Above  the  coaI  lloor  ig  a  cast  iron  wiitcr  tank  OGft.  nin. 
long  by  22rt.  Gin.  wide  imd  4ft.  deep,  capable  of  holding 
S.'i.OOO  gallons  of  water.  The  tank  is  carried  bv  "in.  x  4in. 
girders,  resting  on  I2iii.  x  Oin.  girders.  The  I'Jin.  x  Gin. 
girders,  and  those  of  tlio  same  size  carrying  the  <mal  floor,  fit 
into  i>hoo8  on  nome  liliii.  columns,  which  also  carry  the 
principals  for  the  boiler  houpi'  roof. 

A  complete  Nin.  diameter  steam  ring  has  been  provided 
with  (ilenfield  valves  between  each  engine  and  earli  boiler, 
80  that  any  portion  can  be  shut  down  for  repairs.  The  pip<  m 
U8e<l  are  of  mild  steel,  with  welde<l  flanges.  fafit-irDd  ti'ts 
have  been  infjprt<'d  whf  re  branchog  are  taken  off  to  the 
engines,  and  also  for  the  spring  pipe.s  to  the  stop  valvfS  on 
the  boilers.  The  main  Bteain  ring  is  supported  by  ciist  iron 
pillars  resting  f<n  the  top  of  the  flues,  and  in  the  engine  mom 
by  hanger?,  with  "in.  rods  and  2in.  by  ',in.  clips. 

The  main  line  is  lOft  high  by  4fl.  <iin.  wide,  and  Tuna 
direct  to  the  )-haft,  a  distance  of  IKift.  A  side  floe  has  been 
built,  in  which  is  cr«>cte<}  the  economiser,  the  necesftary  shape 
having  been  given  to  the  outside  wall  of  the  main  flue  to 
provide  for  another  economiser  chamber  being  built  on  thi' 
opposite  fide  The  main  dampers  in  the  flues  are  sincle- 
Bwing  door  of  the  full  section  of  the  flues. 

The  cbiunioy  is  built  of  the  same  kind  of  brickii  w  used 
for  the  bnililing!',  and  has  a  iiuabon  brick  atrin;.':  course  with 
shine  brick  capping.  It  i-^  l:!Oft.  in  height,  and  has  a  cylin- 
ilrical  bore  of  7(t.  the  whole  way  up,  and  is  lined  with  rire- 
brick  to  a  height  of  26Ft.  Gin.  The  ba.se  of  the  chimney  is 
square  to  a  height  of  27ft.  lOio.,  where  it  change.<!  to  an 
octagon  shape. 

Engine  Room. — The  enpine  room  is  Cud.  Gin.  by  2(ift.  and 
is  25ft.  to  ilip  underside  of  thi'  tavts.  To  the  gable  is  :iaft. 
The  principals  and  all  ironwork  ronii«  etcd  with  ih<'  crane  is 
painted  a  very  light  blue,  uhich  looks  well  against  the  white 
gla/ed  bricks  and  varnished  matchbourded  roof ;  Sft.  Oin. 
pilasters  are  built  on  lacb  8i<le  of  the  rc-om  surmounted  by 
(ladstoneg,  upon  which  rest  I'jin.  by  6iu.  gantry  Joigts  fur  a 
hand-power  10-ton  overhead  travelling  crane.  Thi.s  crane, 
made  by  Messrs.  .1.  Spencer,  haii  a  span  of  'Jlft.  tin.  to  thi- 
centre  of  the  bridge  rails,  which  are  rivettcd  to  the  gantry 
joists.  The  transverse  gantry  is  of  rolled  Kteel  girders  2ft.  :.'in. 
deep  at  the  centre,  and  1ft.  Sin.  deep  at  the  ends,  with  T 
stiiTeucrs  -'ift.  apart.  The  end  bogie  orriagcB  are  of  H  section 
connected  to  the  main  girders  by  giisBct  plates.  The  crab  is 
Bttcd  with  a  friction  brake  and  iipur-whcel  gear,  with  a  change 
of  gear  to  give  two  different  speeds,  and  travels  on  iJin.  bridge 
rails  by  double  flanged  cast-iron  wheels. 

Three  engines  have  been  erectfd  at  pre'-'-nt.  Thi-  two 
largest  are  275  n  n  r.  compound  thrLe  cnink  Willaii^i  engines 
directly  coupled  to  l-'iO-volt  19(ikw.  Mather  and  I'latt  four- 
pole  dynamos.  Their  cylinder  diameters  are  1  liti.  and  20in., 
and  the  engines  run  at  a  speed  of  ttllO  revs,  per  rain. 

There  in  also  a  two-cnmk  compound  Willuns  engine  of 
187  u.ii.c.  direct  coupled  to  a  'Jiikw.  4>!0-volt  Mather  an  i  I'latt 
four-pole  dynamo,  which  is  capaldo  of  running  up  to  .^iGO  \ohi 
for  the  jnirpose  of  charging  the  battery.  The  cranks  of  thi.s 
smaller  engine  arc  mii  at  IsOdcg.,  the  cylinders  are  l:.'in.  and 
17in.,  and  the  speed  is  ItOO  revs,  jwr  rain. 

The  dynamos  are  shunt-wound  continuou.s  current  machiuc.<; 
and  can  be  used  for  supplying  power  to  the  traras  when  this 
scheme,  which  is  in  hand,  is  carried  out.  The  armatures  are 
drum  wound,  and  built  op  of  insulated  iron  plates,  slotted, 
and  wound  with  copper  strip  placed  in  insiiiated  troughs. 
The  polos  are  cast  in  one  with  the  yoke  ring  of  special  soft  ' 


steel  of  high  permeability,  and  the  magnet  coils  are  wound 
on  separate  spools,  which  .shp  over  the  poles.  Polo-pioces 
of  ppecial  design  are  subsequently  attached.  The  yoke  ring 
is  split  across  in  a  hori/onlal  plane  so  that  the  upper  half  may 
be  readily  removed  to  afford  access  to  the  armature.  The 
armature  is  ventilated  to  meet  the  prescribed  temperature 
test  -viz.,  that  after  10  hours'  continuous  run  the  riso  of 
temperature  must  not  bo  more  than  70'F.  alwve  the  surround- 
ing atmoephcre.  The  combined  eflicicncy  of  the  sets  is  to 
be  such  that  the  .«tpam  cnnsumption  does  not  exceed  2Glb. 
per  kilowatt  hour  on  full  load. 

Kftch  engine  is  litted  with  a  Ledward  ejector  condenser, 
diacbargiii/  into  a  trench  running  the  length  of  the  engiiio- 
room,  the  waf.r  from  which  carried  off  by  a  12in. 
pi|)c  to  the  hot  w<ll.  The  engines  can  either  be  run  con- 
densing or  to  atmosphere,  the  e&haust  pipes  being  ran  up 


l-  ir..  2.— L^tn-Bn!  Kjrrlor  •■•niil»n»fr. 


chases  in  the  wall  directly  behind  each  engine,  and  running 
out  throuph  the  wall  under  the  eaves.  In  the  condensers  the 
usual  Ijedward  system  is  followt^l  (Fig.  2).  A  column  of 
water  outers  the  ejector  tube  through  a  contracted  orifico 
under  a  pressure  of  about  71b.  per  square  inch,  and,  passing 
through  a  series  of  specially-shaped  noz/.les,  produces  a  high 
vacuurn  in  the  surrounding  chamber  communicating  with  the 
eihaust  steum,  which  is,  therefore,  drawn  into  the  ejector  tube, 
the  mixed  .steam  and  water  issuing  from  the  discharge  pipe. 

Condensing  water  is  circulated  through  an  Hin.  pipe  by  iin 
l-imcst  Scott  and  Mountain  ccultifugal  motor-ilrivcn  pump. 
The  motor  is  rated  at  C'5  u,i>.  and  the  pump  is  capable  cither 
of  circulating  vi&Um  fur  condonsiug  purposes  or  of  delivering 
water  at  the  rato  of  1  'J.OOO  gallons  per  hour  into  the  tank 
abo\e,  a  height  of  L'Hfl.  The  pump  is  fixed  directly  over  a 
8iimp  which  is  connoct<-d  to  the  brook  by  a  culvert. 
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Batten', — A  battery  baa  been  pro\ndecl  consisting  of 
2.')0  Sl-piate  Hart  colls  having  ii  capticiiyof  400  Miipero-faoa» 
with  a  maximam  rate  of  discharrjo  of  ISO  amperes  for  two 
boon,  Tboro  arc  42  regalaticg  cells  on  each  side,  and  thej 
an  ooaneoted  to  tbe  oell  switch  by  bare  copper  rods.  The 
edls  are  in  glass  boxes,  and  are  erected  on  woodam  stands. 
Thesvitohboard  being  in  the  engine-room,  onth*  wall  whidi 
se|)M«to8  tbe  «iigiiM«nxnn  from  the  aocnnmlator  room,  a  steel 
spnidle  pMWl  turn  the  bandwbeela  to  the  cell  switches  them- 
mwt}  wbieb  hw  oimil«c  and  of  tbe  concentrio  pattam,  and 
■n  plaoad  in  ttia  aammUlor  ncoi  parallal  to  tba  band- 
uliaali.  13Mn|abilingarili«a|laeed  at  the  oaterandaof 
Uie  battwy,  the  middle  potat  of  tbe  battery  being  fixed. 

Switchboard.— Tho  switchboard  is  l(Stt.  by  7ft.  Sin.,  and  is 
dividad  into  three  seotionii,  6tted  with  Kelviu  iii^>triiin(;nt8 
tiuonshout.  It  is  of  tho  asnal  three-wire  type,  n  i;h  i  jsitive 
df  MiBoaad  faadar  panels  to  right,  negative  to  left,  and  beivflan 
Cbnii  a  niddla-winpaiid.  Tbe  siritchboard  bai  bam  mado 
by  MaaBza.  Janaa  Wbita  to  Uaan.  HmldiMon  and  TaUnk'a 
■paelfiaation.  On  the  fraat  of  the  boanf,  on  tha  pantn*  and 
negative  sides,  are  six  dynamn  ht\rn,  fonrofvhidl  It  ia  totauiad 
for  use  at  present,  leaving  two  spaces.  Oo  tha  nagativa  aUa 
11  (1 ,  iiuino  switch  is  fitte<],  and  on  tbe  positive  side  a  dynamo 
ttiuiieri  K<k*i6^  takes  its  place.  On  the  back  of  the  board,  un 
the  poailivo  ami  negative  sides,  itr,'  si\  vcrlic  al  feeders  larg 
and  one  S£>are  bar.  Substantial  ooppc^r  plugs  are  provided, 
by  which  any  of  the  six  dynamo  l<:irs  can  bo  plug;^ 
OH  to  any  of  th<<  six  feeder  bars  or  to  tliu  aparo  bar.  The 
feeder  switcboH  uro  of  tli«  Liiiiiiintisd  "S"  type,  iind  tbe 
ft'tilcr  fimiH-rn-f/augc-^  of  tho  Kelvin  edgewise  palU'rn- 
Kelvin  taultico;lii!nr  elpclroslatic  fe^'di-r  voltinetors  are  fitted 
on  ibc  positive  and  negative  jides,  while  on  the  middle  panel 
a  Kelvin  illaminated  dial  dynamo  voUmeter  with  multiple 
contact  switch  is  provided.  In  the  space  on  the  middle  panel 
are  the  field  regulating  slides  and,  Iwlow  these,  band  whaala 
for  tha  ohaige  and  discharge  battery  regulators.  Lord  Kelvin's 
(ladk  oomot  recorder  with  automatic  circuit  switch  is 

adoyed,  and  at  the  bottom  of  the  middla  panal  a  Kelvin 
ertype  edgewise  ampaca-gavga  ii  Med,  whidh  iodioataa 
^  middla  irira  aorrent. 

The  naehiBe  leads  mn  through  circuit  meters  and  aingla 
pole  fn.-ics  bpforc  roacbiug  tLo  switchbaard. 

Mains. — The  feeders  and  mains  are  brought  into  the  station 
at  tha  apposite  end  of  the  engine  room  to  the  switchboard, 
and  ran  up  one  tide  in  a  onlvert  passing  to  the  back  of  the 
switchboard,  where  the  cablet  are  fixed  to  the  wall  and 
brought  ovarhead  to  tbaic  raapeetiva  twminala.  A  aiaar 
passage  is  tbiia  affoidtd  tat  atambdog  vmaaaSam  hahiod 
thafaoaid. 

Tha  oaUea  hava  haaa  maaohotared  and  bid  bj  W.  T. 
Hanlsy's  Talcficapb  Worfca  Co.,  aod,  with  tho  axaantfaHi  of 
lamp  eonnecnoas,  aia  da^  aondaotoca  iiwwlaten  with 
impregnated  paper  and  laod-aOfMOd.  Jhn  ue  kid  **  Mdid  " 
in  wooden  tronghing.  la  Bdlaatoda-xoad,  m  wfaieh  tha  worln 
are  sitiuttiM],  the  cables  are  armoured,  but  elsewhere  merely 
Icad-ooveied.  The  network  is  fed  at  two  points  by  two  single 
fteders,  no  feeder  running  to  tlm  third  wire.  Each  of  thoso 
cables  is  0-2  sq.  in.  in  sectional  arcA.  The  fi  &ders  are  con- 
neotid  to  thf!  private  and  public  ligliling  distributor  in 
special  ftttdcr  boxes  ia  wLlsh  all  tho  disconncctin;,'  links 
are  arranged  with  conical  fittings  to  ensure  good  coutaci  with 
tho  'bus  bars.  Five  distributors  lue  laid  tog.  ther  in  one 
trough,  two  0"2  sq.  in.  for  private  and  two  0  1  q  |.  m.  for 

tablia  lighting,  and  a  U-2  a^i.  in.  middle  wire  common  to 
otb.  iSl  these  five  cables  are  brought  in  to  tbe  generating 
station.  At  present  20  milcit  of  oabte  have  already  bew  laid 
aa  foUom:— 

0'2  *i,  in.  foetlem   17  tniUi. 

0-2  ».).  ID.  |)riv»le     12'6  „ 

0"l  «j.  in.  pul'lii    S"?  „ 

Eight  oafewwh  bozos  have  been  put  in  various  parts  uf  th<! 
iom  -Tbv  oaat-iron  with  aeiair*dowii  lids,  and  tbe 

oabtei  am  braoght  duoagh  glandi  flUad  with  oompouod,  ani 
terminate  with  ooDfttna  vhiah  aooaaot  tbam  to  Ima  ban. 
Brick  pits,  with  aiiiibola  dovan,  «w  h«Bt  iQiiod  thaaa  boataa. 


Street  Lighting.— Tbe  present  gaa  lamp-posts  have  been 
adapted  to  receive  two  16  cp.  or  25  e  p.  incandsBCcnt  lamps, 
i  mounted  in  Rc4j.son  fitiinRS  (I'ig.  ii),  which  are  connected  to 
the  mains  by  8-oore  7/19  vulcanised  rubber  lead-oovered  cable. 
Tbeee  circuits  are  switched  from  the  generating  station.  On 
each  post  is  a  double-pole  fuse  in  a  brass  watertight  case. 
Large  street  lighting  extensions  are  at  present  being  carried 
oot,  and  when  finished  anothw  400  street  lamps  will  bo 
connected  to  a  netwwk  of  S-dOfO  and  tnin  oable.  There  are 
only  thiee  arc  lamiia  at  piMMit  on  tta  atmi&-Ugbtiqg  mains, 
and  Oaaa  ara  ia  tba  oontia  of  tha  mafkat  atoaia,  tha  aiisdag 
haviag  baoD  ada|M. 
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The  station  lightinf;  has  been  carried  oat  by  .Me-^srs.  W.  0. 
llooper  and  ItobinH.  Tho  engine  room  is  lit  by  four  enchwed 
arc  lamps,  and  by  brackets  down  eaob  side  of  the  room.  The 
other  buildings,  oflSoes,  dte.,  an  tquSiy  wall  ttt. 

MiscsUaneoos. — Than  are  aboat  70  oaasnausB  al  fMtant 
conoeeted  to  tbe  ntaias.  Tbe  prioa  ohaiged  far  oamntlbr 
lighting  will  ba  6d.aBd  Sd.,  an  i&aiaaiiainin  dHnand  qnt«n, 
and  3d.  for  powor.  Tbe  staiioQ  wIU  slasi  with  a  mftiimni 
load  of  lOOkw.  and  aboot  2,000  8-c.p,  lamps  cooneotad  to  tba 
mains,  with  18  anm  on  the  private  Ughttng  mains. 


OH  THE  8UPBBSESS10M  OF  THE  STSAM  BY  THB 
ILIOTUO  LOOOMOnVI.* 

■T  W.  MRODOaU 

(Condv.'h-i!  from  page  302.) 

A  fTPtieratiin;  pUnl  callable  of  ua  oulpnt  of  lO.OOOkw.  \\  nl 
eoui^i',  uiitj'li'  lo  pruvide  for  a  calculated  li  niainl  >('  jii«t  half  that 
aiiioatiL  1  adupt  iha  foUuwing  taliniate  aa  applicable  to  the  prime 
co»t  :— 

Ot»eratb>g  SMioik. 

liuildliigt,  finiiKlalumn,  vliimn*}'  ntacka,  Ac    £^.0,(Xt) 

Kijuipntcnt,  iorluiling  xtcniii  UDiM,  li(ri]«n,  coal  coo- 
refwr*,  rtem  main*,  eooileiiMn,  puai|«,  &cu  800^000 

Subitatiom. 

BuildiDgn— Gt«  atatiomii   lOyOOO 

Kquipmeol  of  diuo  with  IraDa/uroiers,  owivertcn,  lok, 

delireriiic:  .a  tW  ttAl*,  autd  «U  SSCWiaiy  filtiask..M.  70,000 

C^Um,  iBcluilioE  lajiu^  70,000 

Ooolaet  rail— 1B0Mas>{f.r,4  twdi  ol  CO  bBhmcIi)  ..  iSflixi 

14O,0CO 

Total  uipifad  eutlBr  for  gmnitiMi  ma  dMittutlM  «f 

cuirent      £470.000 

The  fi};tir««  coiiipriMd  within  the  two  Ant  ilems  are  practically 
those  giv<u}  by  &(r.  Patshall  with  refcrancu  to  a  (oiuewhitt  limiliir 
plant,  with  the  exception  that  the  ainouiit*  have  boen  increns«d  to 
the  extent  of  £l&,nO(i  for  the  geDerali]]>;    Ui;ion  c-iuipmcnt,  ci*n- 

*  t»/fm  tod  UmI  ni^t  More  the  Inititutiuu  uf  iiUacrtrical  KogiinMrti. 
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^i^qor^nt  npOB  the  Rfloption  o(  «  liighcr  vollnge  ;  and  £10^000  for 
geii«ratiQff  iMtian  bnildiuK*  to  me«t  any  advaoc«  of  prieeti.  £10,000 
has  nho  oeen  added  for  m(le|>«t)detit  traiufornier  buildinjts.  The 
cast  of  rtblcji,  inclndinf;  laving  in  iKwition,  w  tnwd  upon  the  current 
demand  and  inil«a0>.  The  liourlv  demand  \nn  K'cn  hh  iwn  h,- 
5,a"Xikw.  The  anBi;.il  p;:tuut  for' the  Mcticn  .if  .me  ;uid<T  r.ji 
sideration  vill  therefora  he  this  aniotint  in«lti|<'iM'.l  ].y  tlif  iM  li  .iira 
per  day,  and  n4>5  days  to  the  year,  vi/,,  43,t»i h  H.m  k:l  .w  ill  liours. 
Oa  this  boau  I  vstimalc  the  annual  con  for  f^iieritliou  auil  diiiitibu- 
tioa  of  eumnt  as  ghnw-n  in  the  annual  cnlnmn  of  the  fullufrinK 
ttbite,  ftMB  which,  by  dividini;  the  'iiiin.'i  there  nhown  by  Uiu  unniial 
kilowatt  output,  I  ob  tain  the  per  kilowatt-hour  chMgO.  To  the 
foregoing  ve  have  to  add  the  cost  for  drivers  and  Mii«taiit«  in 
ait«ndance  upon  the  eliM'lric  locomotive* — performing  practically  the 
Mtne  dutie*  as  the  driver  and  firemen  in  attnidanee  upon  th«  tteani 
locoinotiw  ;  tnf;.>thi'r  wi'.li  thi?  <nT  rapiir  an'i  riTjewa!  of  all 
mae^-itii-ry,  iti.  :n.in.j,-       1. *:unioliv.-.. 

In  im  i'iu»ici<;litk»i  ttddrc.-.'  I"  lln'  tuciiili.-ry  .f  tli^'  Iii-tiluu-  of 
Mechanical  Engineer*  io  )89«.  Mr.  s.  \\  .[nhrii".  n,  t'ln'  l.i  i.niMtive 
engineer  for  tho  Midland  Railway,  furuiklicti  vuluaLk'  <kta  in 
relation  to  the  cost  of  moving  milwar  traina.  From  thii  data,  I.  by 
bis eovitoiy,  am  e&abUd  to  furntih  fm  deiuib  iihoirn  on  Table  VI.' 

TMIa  VI. — i^leum  l.ocamotity  CkarytM, 


daring  M  yean,  WS-tN^ 


HuKninif  Hrff  ivlil'-rt. 

Wage* :  l>riv<T«  luid  tireiiieii  

Cienoer*,  ooalmMi,  ki-  

Waier   

OUai 


1MdnmBiaiK>X|>enditur«  

Hqwifr*  ami  Jimtmh. 

WagH   

mtttikb  ~  >  


TMd  rtpain  tod  rtnamla.. 


•Salariea  

TarotablM  aad  Uiildinn 


CbOWnpCBdUttre   SlJUajB^ 


train  mile. 

£ 

IViic*. 

3d8,6iS 

2'6.'i0 

0693 

28,67^ 

0-m 

8-U8 

.  MOd 

178.718 

1J20 

178,742 

,  1321 

£367.460 

2641 

24187 

C  179 

2.861 

0021 

9.868 

0073 

£1,233,899 

8-943 

T<nu  of  coal  and  coke  coniHim«<l   727, 8S9 

(.'."•t  |i»!r  ton  .,    7ii.  11  Jil. 

Train  mileage    32,486,630 

Thi*  tablo  dioWB  tlwt  tlw  avonge  c«t  for  14  jttn  for  drivvre  and 
firemen  was  £.'15H,f»36.  or  2-flSOd.  per  train  mile  ;  and  that  for  repairs 
and  renewals  £3S7,160,  or  3i34ld.  per  train  mile. 

To  arrive  at  the  cost  for  drivers  and  attendants  for  the  electrical 
locomotive,  I  might  revert  to  Table  IV'.,  and  deduce  from  it,  at  a 
>(iven  rate  of  wa^^  per  hoar,  for  the  n^l!^sber  nf  trafin  occupying  the 
line  for  that  penoil,  I'.w  kilowiu:  bm:!  cn-i^  Imi  rlii-,  it  appcat«  in 
me,  would  l>ot  b*-  (luitr  iiljIiI.  There  can  l--  rm  i|-,u-^'.ion  that  tlie 
cost  incurrt'l  In  tin-  Ivrriiuijiivc  department  i-  rxtreni.lv  hcavv,* 
but  it  iH  a  char^  incunibciit  upon  the  working  oi  the  Iraflic,  and 
wluMonr  m  (Iw  ctoditfaMU  wfaicn  militate  againat  a  ml  ucti on  in  thi>> 
duiga  wifh  the  looomotivo  departmeat,  pTCamubly  they  would  hold 
good  ni^inst  the  electric  ml<m  the  tnillic  could,  imder  the  latter,  lie 
fO  facilitated  w  to  enahk  il,  to  be  ^)t  Uirough  with  greater  speed  and 
tcM  .^hunting.  It  is  not  cicir  thi»  couM  be  done.  I  am,  therefore, 
very  reluctantly  I  muat  admit,  oblij^ed  to  adopt  the  extremely 
he«vy  co«t  incurred  by  the  ateam  ioooiiioti*e^  ior  then  wonid  be 
V,  ry  little,  if  aay,  diffeimca  iatheiate  of  pqr  ^  Mapaetive  elaia 
of  maa. 

The  repair  and  renewal  of  electrical  m  i -In  m  ry,  -.(  In  lhcr  in 
reUtiun  to  the  geueistii^  or  the  locomotive  (;Uiit,  «iikoutd  be  con- 
aubnUf  kit  tban  that  ai  lliaalaamhNomotive  pUnt,  for  the  reason 
diat  tlitN  wm  be  extiWMilr  taw  moving  pa: 


moving  porU,  while  uiany  xiuall 
units  u«cd  for  pnmping  and  otlnr  like  piiipoee%voiiU  U  provided 
for  from  the  c«DtTal  ganerating  atatfon  at  a  leaa  eoit,  or  tatirely 

uboliiihed. 

The  train  mileage  (Table  IV.)  run  by  the  M  trains  during  ooe 

liii  !•  '>  179.  .4!".uming  that  the  co<t  attending  the  repair  and 
r  iR'.v.il  i:  ilir  I  ;  crrn  tl  machinery  will  bt;  8d.  per  train  mile,  as 
ngailiAt  cbiit  iur  til  '  .■,U'.im  !f>rftniotiVf  power  and  wnrk?,  ri:',.  2-fi  JI, 
we  shall  liaveri  rf.i  ;1t  nf  i  \k-.  Vi'.owatt  hour. 

There  is  yet  uuv  more  aUtiiliou  to  make.  The  cables  and  couLut- 
nil  are  peculiar  to  the  electrical  ay«tem.  I  do  not  include  them  in 
the  above  2i.  per  train  mile  for  repair  and  renewal  of  machinery. 

*  Amuming  the  w<!Ckly  i  f  ilnviT  .-.-.lil  l-r.-meu  lu  iu.>u:il  !■  i 'JOh., 

■Kubably  an  easeuive  sum,  it  woald  soem  that  the  weekly  iiuleaai! 
tcanllad  wooU  b«  but  407.  U  the  wagM  ware  7(K,  the  mitoi^  wmU  be 


Having  regard  to  the  value  of  the  reeoveicd  ■ulerial,  I  aonuael^  |tr 
eent.  on  the  primary  outlay  will  meet  the  rMiewiu  of  eaUai^  and 
4  per '>snt  that  of  the  coii'.i  -t-iml.  Thii  mo-v'""' o-OJ  lod.  per  kilowmlt 
hour. 

T  iHle  VII.  fornixhen  nil  these  itemi,  aguinst  each  of  which  ia 
iliiiw  II  the  coal  per  train  mile — i.e.,  Ihv  crwl  per  kilowatt  hnurmnhi- 
pliol  by  the  (ot«l  output,  viz .  A,OUOkw.  for  tJia  lioor's  work,  dindad 
by  the  Mia  inilMga  woikad  onring  tlie  honr,  tis,  47Sk 

Tablo  VTL—Et*e*Hc«l  ClnfyM,— CM  tii|WMMjMrijle«MMl««raii< 


(IrmrAtiiif;  ch»rtj<>«   „,  «•.«.«..»>.<..«...... 

Suti'SUlioQH  ch  »  :'<>-   .,«M...«,...,«...~«...... 

<jitdour  »tteii  Lii  i  -   .,,.»......».  r.,... 

uil,  waate,  and  Kumlriim   „„,.  ,  

l/oaoBatii*  Maete  aoA  aasiiUntii  fTliia  item  ial 
diowB  at  the  eaH  Inetnrsd  undlr  finatnt  aiode  !- 
cif  w<)rk{n(c]  ) 

Repair  anil  rvneaal  of  mvhinery,  inotonv   <•.. 

ltei>e*a]  i>f  i-alilni  and  cinitact-rail  ...   


Per 
kw.  huur. 

Pertnia 

mile. 

 _ 

0-1574 
0  0299 
00041 
0O109 

 - 

0312 
OOM 
»U4 

0^S3S 

MR 

01916 
0«M9 

2O0O 

02a? 

0«725 

OtSOl 

Total  oiMt  fur  puwar  and  hauUge   

lataiait  at  H%  oa  fwinaiy  eutlay^-efa.,  £470,000 . 


Tlifivfore,  if  niy  dc<ln<;tii)n»  are  com  et,  it  would  appear  that  tlir 
icist  of  Working  by  electricity  ii»  n>:Hiii»t  lliat  lor  the  Rteum  locumoliv 
iis  |H.'r  tiaiu  mile,  so  far  a«  ihr  Slidl  ind  concerned,  it&  7'<i2M.  tc 
s  l)).%l.,  liein^  nil  ari  ^ri'it'  ul  1  n.'S  !.  jn  r  train  mile,  'i 

£'2(i<>.I.Mi  on  Ihnav.'i       S'-.uIv'  •       |..r        -n  v.^ir;'  -.iidicated. 

A  rln»ercompari«ni  <>t  tin-  ■  1  irf  il.Miis  itiay  liclu  us  i.  1<"irB  when- 
lud  liow  s.  large  a  naviog  i.*  i  !  »tiui>I  •  in  Mr  li>hn>i)o'' 

vi.it.i  it  7::7,HfS9  tons,  at  a  coi»t  oi  ii;H9,,')iV>  upon  the  6giut 

ad<!;>U<i  tif  mo-^via^ aUUi,  per  kilowatt  hour,  the 
is  4ai,H.i,*  «Bd  du  n«oey  £180,712.1 


The 

consumos  on  Ott  avatage  Ao  ioilli.  ol  coal  per  train  Bda 
fignrva  place  tlio  qnanlity  reiiiiiiod  for  vieetrieal  eneqix  ft 

273,744  tons,  which  at  7fc  1 1  id.  will  amiuat  for  £10S,1>27.  Wi'  have 
to  bear  in  mind  that  the  calculation  on  which  the  cont  of  clectricitr 
is  boseil  uiakeA  no  pMvision  fur  shunting  oin-rati  ri-i.  It  i«  h«fi 
entirely  upon  the  train  mileage  run.  unii^i^  wnrk  is  ifcoui*!, 
incloded  in  Mr.  .fr»liTisrir.'."i  ti  jiiri  ?,  am!  will  m  r-i  uil,  to  -otini  eiteW, 
for  tlii'  ililli'ii'iiro.  'I'hi'  iiiiun  niiu,  liowi-vcr,  i-.  t<.i  I'o  i  Jiiii'i  in  tht 
economy  of  a  statji  na;  v,  a»  ugainnt  lin  itinerant  g«;uti«t«r,  as  *dl 
as  in  tna  tu|  that  much  coal  ia  eooanroed  by  guo<U  and  minenl 
traina  whan  ahunted,  and  by  dltmbia  when  otantfing  ut  !!tation^  tlit 
whole  of  which  would  be  saved  if  worked  by  electricity. 

AVith  stationary*  engines  a  less  expensive  coal  than  that  u^ 
locomotives  woulilbe  available,  thereby  effecting  a  reduction  proUl'ly 
mote  than  sufficient  to  meet  the  cost  for  shunting,  previonslf 
alltnled  to.  ft  riiny  )i"ftJtei!  mhi  th.i;  rrM  mnrr  rr^^tlr  nt  jirwn'.. 
Siu'li  il  till-  cii-^i.',  jtriil  M./rc  iiiV  cilriila;!  ■rir'  Ijii'^.'.!  u|i.in  the  pi-;'  ' 
rate  of  coal,  the  temlt  would  lar^-eiy  >-ni.:iii'  lUe  *ivanUig«  >ii  t.tt; 
tricity.  Say,  for  instance,  that  c«vil  i  it  UK*,  instead  ol  'k 
the  locomotive  cost  would  be  727,S>''i*  u»o»  at  lOis.  =£38;l,!U4  iiwlc.ii 
of  That  for  electricity  would  1*  4.^4,14.1  tons  at  1'" 

=£227,072,  instead  of  £180,701.  The  result  would  Ix;  that  electn<:" 
would  show,  under  coal  at  10a.  a  ton,  a  Having  of  £136,872  in"l<«i 
of  £'1 08.027,  on  precisely  tlic  same  mileage,  with  a  proporlii*'" 
increased  saving  at  prices  raiiKiu;;  nbovc  that  tigiire.  The  fact  lliat  dft^ 
coal  enhanc^.•^the  comt)ariti\ I  v;ilnc  of  an  eli-ctrical  sy.item — e']*ci.il!.v 
with  the  possibility  ul  coiil  at  u  highi-r  rale  than  78  1 1  Vl.— conDi't  l«i 
two  'trongly  emphnsUe<l. 

(Fj,'<T.  Th,'  "tffii!!!  Worn  if^-i-  ralU  for  £2S,.'.7a,  nr 
pir  tr.iui  luil.^  ;  i  l.-'ii  iidty.  ifii;,  or  <>0522il.  iier  train  niili' -  ' 
dillir._nci:  -.n  (■wmr  <,{  llie  latter  of  £1 1,507.  It  is  ititticult  to  sttcOl't 
1  ciii'i]i:in.-:.ii  l  .  twetn  the  coat  of  a  loj^gely-siMt'ot  -(uppty— **'<^'' 
pillarn  at  numtt.Jii.-.  sLations — and  a  concentrated  one— one  to  evafJ 
50  milea  or  so  of  line.  The  site  for  such  a  ^^inerating  station  WOuW 
natanily  bo  ivleclcti  with  a  view  to  cheap  walvr  supply,  ond,  M  a  ra'** 
no  gnat  dittenlty  arauld  attend  it»  iwlectiou.  A  further  iwiut  Vj  ut' 
bone  ia  mind  ia  tha^  naturally,  ail  machinery  would  be  of  Ui^  "lo^t 
tuodem  and  cconemieal  ^ype^  tliat  tlie  working  would  teuh  uia 
higbeat  ideal  for  ma  olcctneal  plaut,  Ttx.,  an  actually  eaoattnt  aad 
perpetual  demand. 

Itrietrs. —  It  is  '(uite  dear  that  whatever  may  be  the  cau»e  'ji  '1'* 
existing  lieavy  charges,  it  will  apply  e<|iially  ta  fl<  -trie  a?  to  atesnt 


,  6.000kw.  >.  30  jj  .jjc  32,4aS,S30  •  51  3 1 5 

479       "  Li.L:--a 
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l.  .:(iiii.,tivfi>.  The  en'^im:  m'.\A  vtaiid  by  its  train.  And  the  men  along 
with  it.  Any  retluction  timt  itmy  be  effocted  will  b«  in  the  mode  of 
daaUngwith  the  traffic.  Tb«  prvMnt  condition,  viz.,  thatof  a  mixed 
tciflie  tnveUiaa  at  varioiu  lauis  of  speed— one  dan  of  tiain  being 
nquind  lo  mua  nan  fnuotliH  at «  lUflwUBMitiatfilHnMtw— 
ia  not  dmtimd  to  eflcot  aMOomT  in  this  tatmib  m  cxptnat. 

llepairaud  /i«iMK'a/.— 1  luiTe  a---siuiir- 1  tliit  tin'  oM  uf  rejuiir  luid 
renewal  would  In:  practically  one-tifth  less  wilU  eloetrii  iiv  ilii\a 
ateani.  I  think  I  am  more  than  jnstitied  in  this.  The  weur  itii-l 
of  (tationary  t-ngitita,  or  motora,  cannot  poasibly  b«  ao  gteat  ii»  ihat 
of  the  »tean>  locomotive.  Tha  Biiin!>er  of  electiit  lonoielim  would 
necensiirily  be  as  urcat,  but  tiNW  wearing  portt  wooM  b*  imiiiutaely 
lea^  thm  thou  ol  tha  latten  Uuy  Isml  imita  womIiI  ba  airtinljr 
rtitpiwaad  with. 

Oii  «M4fttow{onD«  a  aaiiaaiHia(Iai|e  itania  tiwraimingezp*-nA«8 
of  Ilia  ilnm  loeeoioliTe.  Hudi  of  fUa  ia  for  tha  labnoatlon  of 

BioviDK  jxirls  which  would  Ix;  non-existent  in  electric  en^ioea.  More- 
<wer,  with  »tation.->ry  engince  it  ia  poaaible  to  reeoTer,  and  again  iwe, 
a  iiTf^x  portion  of  tha  labcioatoir  anpkgrad.  It  waaU  appaar  that 
<  au«uK  :iil)ice«oiMniaala«UahovU  Mmiii|iiin7  tha  anplojiMat  of 

electricity. 

We  may  i\ow  twrbapi  glance  at  poisiblc  economies  on  thatllUeh 
is  indi.ipenxuljle  for  the  steam  locomotive,  but  which  ia  unneceaaary, 
or  not  no  largely  neceswiry,  with  electricity.  Water  pillars,  tum- 
i-iMe-,  cngitie  Khfida,  eoal  atagaa— all  tbaaa  an  acpanaifa  itama  which 
wiUi  lUi  uu  ity  an  ailfaai  not  reqaind,of  eafaUa  of  eoiiaUaaalile 

iiitxiiliciiLiuii. 

Water  pillavs  ^iiiiiil.jinuiiti-ii  in  timny  iu^tuniea  by  dn-'.l  cukiir-- 
wer  for  puijiiiing  tho  water  into  reserve  tanks,  luvulviug  power- 
luaa,  ahtsU,  nu:i  o(h«r  atmEtaraa^  Com  put  of  all  Uirgc  autiotu 
and  many  oth.  r  poinla  at  whieh  tha  looomotive  reimirua  to  take 
water.  With  electricity,  water  to  any  extent  would  be  rc«iuired 
oulv  at  that  point  at  which  the  eentm)  generating  istation  ia  plated. 
If  this  .station  aer\ed  ■'•0  milca  of  railway,  tliea  it  would  tuko  the 
place  of  all  the  pumping  planta,  water  pillara,  4m;..  otfaerwiau  rwiuired 
ihroughuut  that  iwetion  (or  tho  steam  locomotive.  Every  )iaiii|iinf; 
station  involves  the  provision  of  kboiir,  fuel,  ivc.  All  w»t,  r  i>ilUr< 
rcipiire  spcciul  iittention  ilitrinj^  h3r<1  wcutli.  r  Ktumjuuiss  in  lirst 
outlay  and  unnual  cb«r{{r-  un  tl.iji  nutit  !<lioiiUl  accompany  tlie 
uw  of  electricity.  Turntables  waui>i  U  Uiiaeoewttry.  The  annual 
astlay  tat  lapaua  in  thia  napect  iii  not  gr»u,  but  the  cost  af  laying 
«lowB  tha  large  tnratablce  now  nii|uir«d  ia  very  heavy. 

Aa  the  number  of  looomolivaa  luoiaMH^  ao  inaiUMii  Iha  (UimmiI 
for  engine  ahe*K  Electric  leenaaiBito^  wraM  of  couaa  naad  hona- 
ing  at  well  a.*  the  stenm  InryimottTCL  link  tha  apace  which  the?  would 
occupy  would  prr.bat  I  v  1,.  ilioat  hair  that  now  require*!.  Wherever 
w^"  firir!  an  rii-iii.'  sht.i  •iu  ri>  see  an  area  of  lan<l  covered  with 
cimI,  ViiMK-i  i  .f  liiil:.  apfihr.ri.te  th.  rijto,  coal  stagea  to  which  the  coal 
hiie  to  Ut  eajt«i<i,  m<\  \v,m  wliicli  it  hsm  to  be  »li3trit,itt.'d  to  tlie 
locumotive-i.  Kirxt,  iht  r.^l  Iuli  tn  )v  •■Uicka],  uu-.i  luail,-4  into 
trucks  and  carried  to  the  coal  stagy,  und  ihimcn  wvy-hi:'':  ami  pUced 
on  the  engine's  tender.  ThU  i*  Hi.  c  j  nf  icclure  at  each 
engine  depot  If  we  compare  it  with  tho  work  of  a  large  centra) 
Mation.  such  oa  that  »keteiad  out  IB  thk  Ffemr,  I  think  it  will  come 
home  to  na  that,  although  the  wofk  waold  M  large,  it  could  not  be 
neorly  ao  Urge  tn  at  present  If  itadcim  were  at  all  nirfaiJ  there 
Would  be  the  le«»  quantity  to  otM^aM  it  would  all  W  diMt  with 
in  a  raori?  i  nncrete  form  and  at  flOBpanttivaly  faw  eentnft  Affin, 
111  tiiiH  ri'.fx'ct  thert.'  is  urnaiMi  to  look  foa  aoanoniiaa  in  Iaw1,ia 
building*,  and  lalionr. 

All  Ibcaf  are  .x-.->'t.-  Hriftly  ilni'  U.  \]w.  t-::i|.loviiii.nt  .jI  electri.  ity. 
Otbens  not  coMidere.1  ai  lliu  lit;iire>  wliirh  1  iiaVe  advanced,  win;lil, 
with  it*  presence,  be  avail.-iljlL>  ;  the  l^hting  of  the  tram«,  stj.tions, 
good*  warehouses  and  yar<is,  maiahalling  grounds,  ka.  ,  sijjUalliiig, 
toaoma  aztint,  nUnht  haania  antomatic ;  while  at  Urge  centres 
wncfe  alpial  bosea  nare  bieoMe  both  uuoietuua  and  cumbroa^  it 
wanH  upiiear  but  KaaonaUe  that,  with  tha  aid  of  auch  m  power, 
points juiJ  niguala  might  not  onlv  )«  Actnatad,bttt  tfaa  meanafor 
operating  thciu  might  tie  ai>  con^enaed  «a  to  admit  of  the  entire 
dutie.i  being  eiubroced  within  auch  a  apace  aa  would  enable  one  mai> 
to  deal  with  thtm.  Tjulmur  iuiJ  npice  would  1i«  eoonomiaed,  and 
leas  time  \ui'.;\i\  (Ktupied  in  i,nv:u^  <;lli  rt  lo  Ib.j  Various  operations 
than  is  po»»ibio  witii  iku  «yii»iing  mcana.  T-.  this  we  may  add  that 
obviou-4y  it  wuuld  aUo  provide  for  the  oji^ruli m  of  hf;  .,  aud  other 
local  dewanda  for  power  which  at  preaent  have  lo  be  met  by  ii>..lattd 
uanlA 

lart  ua  now  tum  to  what  may  porhao<  ><«  ragard^  sa  dithcuitiea 
to  be  eucounWrvd.  The  first  qneatiun  that  Will  OiLS  wul  Be :  ai« 
we  aafe  in  placing  so  many  of  our  eggn  in  one  baakett  With  the 

Htuam  locoiiiotivc  we  have  a  travelling  unit  which  has  to  manipulate 
its  own  load,  nnd  ia  in  no  way  reapousil.le  for  the  duties  of  otheia. 
If  it  break*  down  the  inconvenience  is  chiedjoonlinadtatbevohielea 
it  1^  li;iiiiiii^',  ami  m  due  course  they  an  eztHaoted  turn  flieir 

dilliculty  l.y  tin;  n:d  ul  ;iin,ther  engine. 

\VilheU-i  tririly  w  .j  ari^  lu'j.iluii,'  nur  [h  .wer  nl  otic  »y<il  in      many  j 

uiilea  of  line,  aud  il  that  breaks  down  Uuttaectiun  ul  line  ia  pncti-  | 


tally  dead.  T.nt  «  ilh  the  usual  apore  parts— the  duplication,  if 
necessary,  at  the  geuerating  units — there  should  be  no  reason  to 
anticipate  anch  a  failure.  The  same  argument  in  a  measure  applies 
to  the  power  at  Ibe  diatributiiw  atationa  Ileraj  however,  tha  caw 
may  be  net  mat  onlr  br  ilnpaeation,  but  hj, n  aaaiMMincon- 
necting  One  aecttoo  tnioiigli  to  ita  ndghbonr.  For  the  time  baing 
inconvenience  would  be  felt ;  speed  would  Iw  reduced,  hot  tiniio 
would  not  be  fltoppaii.  Of  all  this  we  have  evidence  in  that  which 
has  already  been  done.  We  see  railwavs  being  worked,  tramways 
operated,  and  other  large  undertakings  all  dependent  upon  one  large 
and  central  soarce  for  their  life  and  bi'iDg.  Electric  railways  have 
becoiui!  ail  accompliahed  fact,  and  we  may  turn  io  those  that  are  iu 
use  as  exponents  of  siiceess  or  oi  difhculties  t  '  b.  cncminlencd.  l>oeB 
the  magnitude  of  (^luatiu:!  we  are  cocudL'TiiiK  the  eventual 
suparaesaioa  of  tho  steam  bv  the  electric  locomotive — remove  it  from 
the aatumrot that whSahhaaaa far beao dome t  Ithinkaat.  The 
bealabthm.  It  ia  to4ay  in  naefnl  openttkm.  Impcovamanta  will 
come.  The  mode  of  working  which  we  aeo  to-day  niM,  aad  ffabaUf 
will,  be  aimplified,  but  this  will  only  atwagHMM  that  vluch  haa 
already  bean  aoeompliabed. 

Still,  theie  an  pointa  of  great  lutetaat  for  coiudderaliotk.  Aa  a 

rule,  that  which  has  been  done  has,  with  one  or  two  exceptiona,  been 
confined  to  underground  linea,  and  these  exceptions  have  not  aa  a 
rule  dealt  with  such  heavy  work  is  the  large  overland  railways 
refjairc  lo  comjiaBs.  Ovenpt)-.:ti(i  railways  have  to  work  through  all 
kinds  of  weather— rain,  »no»v.  bij^' — an.l  al  times  to  ptss  over  rail? 
sabinergcd  in  water.  WinUr  tlt.ixLf  arc-  nut  unu'iiial  m  ccrUiin  1  icaiiiic- 
'<f  utarly  all  overland  railwaye.  These  are  coudilioas  which  wiU 
H[b\:t  th>j  cooatruction  of  the  locomotive,  the  arrangement  of  the 
current  cullector,  and  the  contact-rail,  and  arc  subjects  for  thought 
not  only  in  themselves  but  in  relation  lo  the  mass  of  under-g<ar 
whicli  now  i^pertaiaa  to  all  poaacDger  railway  stock,  as  alao  to 
the  nUliva  poaltion  aad  omatnetkn  of  roada,  their  npaii  and 
renewaL 

A  question  may  hero  intervene  wliather  a  dmilar  eeonomT  would 
attend  the  operation  of  small  branch  linea  of  tailwajr  when  the  traina 
are  few  and  far  between.   Dmaider  '.  ^VkJ  an  tha  tnina  n  ftwand 
^  far  between  I  The  traffic  i^,  we  will  aajr,  a  ftnd  qnaati^.  lAen 

ari«  './iilv  ""  many  tons  of  ^•ci-:<i.'«  uuJ  su  many  paaaengcn  ptumng  over 
it  drtilv.  The  ftfuiu  bxniii  itivc  i.-i  availiibl.;  nuly  at  oertaio  tiines,  and 
to  attain  ccniiouiy  it  it  nox-j-.tary  ihat  iM'  many  trips  only  tihrmld  l<e 
made.  'I  be  tudjuiin'HlatioM  is  Umili'd  \h\<.  Hut  li  the  ]«iwf)  fur 
working  the  traiiia  were  cuastaot.  although  reduced,  any  number  <if 
tripa  iiMght  be  made.  The  additional  coat  would  be  that  only  of  tbe 
driver,  ^r  (he  reet  tbe  bruch  would  be  no  more  cuiUy,  while  tbe 
freiinn^  of  tha  caBBiuuflatton  wonid  tend  towaida  uia  daralop- 
m«nt  of  tha  diatitct  and  the  oonaeqnent  inereaaa  of  tnde. 

I  have  now,  I  believe,  fairlr  set  forth  the  salient  featurea  of  this 
qiioatioa.  The  d^  which  I  liave  produeeil  speak-;  greatly  in  favour 
of  flactckal  anaigf  aa  •  motiva  power  for  the  movement  of  railwav 
tiaiUL  The  eeumomlae  which  it  woold  ap]uirently  effect  are,  indeeil, 
so  l:u^e  as  to  raise  a  doubt  whether  my  duluctiona — whetbcr  the 
figures  I  have  adojited — are  fair  and  reasonable.  It  must  not  be 
forgotten  tliat  my  calculations  arc  based  upon  a  mileage  mn  clear  of 
stoppages  or  other  contingencies.  Stoppages  ore  unavoidable.  They 
'ntl  arise,  and  provisi  m  rimst  be  main  to  iin>>»5  tlicm.  But  I  find  it 
diihcult  to  identify  tht;m  fitrthiT  than  I  havti  al^;a^iy  d:;iic.  Stoppages 
will  not  affect  tho  cual  liill.  I  have  taken  th>'  prt-s-jnt  c::.st  of  dnvera 
and  lirelueu  to  apply  U>  that  for  drivMra  und  a--iH;unts  f  t  rslectric 
loeoiuotivea.  My  allowance  lor  repair  and  renewal  of  machiiiery 
wiU,I  think,fae  nuecallraiipeailaiL  Naeamifly  Iha  anMaat  haa 
to  some  extent  bad  to  ba  dealt  with  num  tn  tha  abBUaet  titan  m  detail, 
but  T  \  eutura  to  hope  my  figures  will  not  b«  found  illiberal.  We 
must  nut  lose  a^gbt  of  tbe  fact  that  the  eonditioiis  are  a  couxtant  load 
and  continnuuB  ontfiut  for  every  hour  of  the  year.  T  <'<divve  the  coat 
of  shunting  at  alationa  and  in  gcKxls  yanU  nuv>  U'  met  by  the 
economy  attending  the  ii^  of  .i  cheaper  cikil  than  that  wlilcli  is 
neoea«ory  Cor  the  steam  bj-  uni'jtive ;  but  .is^uuuiip'  iha:  « imc 
provision  i<ttiiuld  be  made  fur  this,  for  admiuialratiou  aud  coutiniren* 
cii v^,  I  D  in  b  Je  that  iO  par  eanL,  (lajr  £S0.0O0)  af  tha  neemMtad 

«4l'.  lu^'  will  cuver  it 

y<'i-  tliii.s  briii^'  the  net  iinuiial  ftdvuntage  to  appruxiiualelv 
and  if  we  dtxluct  iuUr«<>l  on  the  primary  outlay  it  will 
further  ndnaa  it  to  £191,674.  Whether  it  ia,  in  face  of  the  avin^js 
to  be  affected  in  engine  ahcdi^  cool  slagos,  water  eranei,  (air  to 
make  a  debit  iu  rail  of  thia  amamntt  i  uuiat  leave  thoaa  wIm  azo 
intercHted  in  the  qneitioii  todattnutnak  Bnadly,  it  appean  toaia  to 
mean  this  :  that  were  a  new  company  to  start  with  eloctricity  aallialr 
Botive  power,  they  would  not  need  lo  take  into  consideration  tha 
intereat  on  the  entire  additional  outlay,  because  they  wuuUl  mv«  u 
great  portion  of  it  in  other  diraodonB. 

But  were  an  I'.-tiliU.ih.-d  camnatiy  t"  aiJopt  it,  tr.ey  would  already 
have  incurred  the  ci>t  for  tiie  Un  N,  buUiliu^ri,  A;-.,  and  the  expense 
for  establiAinf^  i  li-cti  ic  wurkiog  would  unavoidably  prove  to  theui, 
f  ir  some  yearv,  au  a>idilioii  lu  their  capital  cliargus 
Althotigh  1  fetl  that  my  waann  lor  pnwttingaMchaaoiuae  will  be 


4 


Digitized  by  Google 


238 


THE  ELECTRrCrAN.  TiECEMBER  7.  1906. 


obviuus,  it  m^y  be  desinble  that  I  shoald  cuiphiaiKC  the  fact  thai  lu  y 
«olo  objct!  in  nvsiUng  m^Relf  of  the  data  afTordod  by  Mr.  Jolmaon'i 
prosideiilial  nilJrcM  to  the  member*  of  the  Inttiititiun  ol  Mechaoii-Al 
Engineen  ie  thitt  1  might  deal  n':»h  <\Ktn  estendinf.'  nvrr  n  Irmj;  pcrioil 
of  yuara,  rathvr  than  draw  a  rrjinp:i7i«i<ii  vs:Ui  i  [Hii'hi  wIiilIj  might 
lie  regarded  at  poaseasiag  some  aljuniiuAl  fe-Utire.  It  lausL,  however, 
be  DOt«d  that  recent  figure*  t^nd  to  greatly  niiignir.v  the  result.  I 
liave  aliown  that,  with  electrical  working,  certain  ecunoniiei  arc 
to  be  antici]>atedL  The  anniul  UBimiBt  of  tb  -<  i  ij->n)ii's  in  bawJ 
upon  the  UMitained  mring |Mr  Irviii  miU,  niiiiui>hc.i  l>v  tJie  avi-ruKe 
UBIwl  bUcih*  for  the  34  jvAn—Th.,  32,48.V<^>.  The  mileage  I'^r 
1809  i»  48v46X,43!^,  and  tfie  cxpicDditure  £2,(XMi.0<>!),  il>  ngaiti.tt  the 
24  yetra*  average  £1,122,890;  and  the  train-mile  cost  luw  risen  to 
lO-AOd.  as  against  !<'i<43d.  A)ti>uinine  that  the  saving  per  train  mile 
remainH  th"  rann>~  it  would  probably  be  larger,  consajuent  ii] .  n 
the  n.cnasi  i  M-t  f  r  il — the  re.iultarit  «iving  wtmlJ  be.  indei/i  u  li  ut 
of  ajif  deJuttiiJiifi  t(>r  intere»(  or  coDtingeiiciei*,  £.1<;i,tiO«'>.  tjuge 
'u  the  apparent  economy  tha.'<  pre««ut«d,  it  would,  were  it  poaaibTe  to 
employ  a  gas  plant  for  »o  large  an  output,  be  increased  by  the  uw 
of  Uu '^Monil"  gMayttem.  Soah  •  ijitaik  mmld  appear  to  invite 
conaideTation,  at  all  erenta,  for  muUcr  intUlktioa,  aa,  for  iiutance, 
for  the  gpanttion  of  branch  lineiv. 

HeMttnwy  Mrhaps  )>e  aakcd  :  ^\'hal  good  can  attend  the  uri>Juc- 
tioii  of  t}ie«e  figures,  or  the  reanlts  tbey  ndTooite^  uriag  mH  th<: 
railway  ay.Hcm  generally  is  weddad  to  the  ■team  kooDOliTe  ?  la  it 


probable  that  any  railway  coiu]>an\  will  cast  on  Qn«didetteirpre««nt 
e<|nipnicnt  for  the  pur])0««  of  taking  up  that,  wbidi,  aUlravgh  hold- 
ing out  fair  ho]ie.4  of  a  largt  economy,  la  yet,  in  n  nieararc,  or  in  the 
large  meaoure  to  which  it  would  liavu  to  be  applied,  niainl.N  an 
nntnfd  .i^'fii:  ■  To  thi.»  1  reply  ;  lUilway  conipanK'«  are  under  the 
ilirec(:un  .:  f  l  iHineas  men— muti  who  know  the  vuluo  of  money. 
Satiiily  iLum  that  eoonomiee  are  to  be  cflcctod'  -and  do  not  let  un 
forget  that  the  econoniica  are  not  confined  ii  >k-ly  to  those  with  which 
thin  Paper  has  dealt,  but  i*obably  to  nuuiv  lAkvt*  indirectly  associated 
tbeiewitli— and  that  tM  ecanomor  cnraiM  *  leiieble  leiwn  of 
mdtuig,  and  they  will  not  lie  finmd  UDdieiiraiii  of  letting  iti  worth. 
The  life  of  a  ateam  locomotive  t«  not  an  indefaileqnaiitity.  lu 
N^kcement  by  one  of  more  modem  oomtnutianor  of  greater  power, 
unite  a|>art  frun;  its  ultimate  dustraetion  by  wear  and  tear,  is  an 
appreciable  f>'  L  '.itttlic  increases,  so  additions  have  to  l>e  iiiatle. 
We  we  so  m.iii)-  new  eaginei>  ordered  year  by  year.  Whril  N  !m  pre- 
V-  nt  A  r.ulway  i;  itiipun?,  instead  of  thus  perpetrating  its  nim n  il  i  i^^tt, 
Hilling  ai»ait  portion  portion  of  their  syatcm  7or  oi>i.i(iti.iii  l  y 
electncal  energy,  and,  instead  of  oidrring  for,  say,  that  porti  ii  if 
their  system,  steam,  to  order  ehtclric  locumolivoa  ;  and  thus  to  Itriiig, 
piotel^iaeoi^ilioiroatinmltaattiiderolecltiealoiMi^  Koaane 
foUwayineingeiiientwoaladoodierwiM ;  and  I  aaaune  that,  ahonld 
mv  fignrea  aland  unrefutfd,  no  railway  (.om(inny  would  deaire 
foUow  any  other  course.  Prove  its  economy,  prove  its  rclinbity,  ami 
there  is  nothing  in  the  fact  that  railway  om,  for  the  tiau  bdn^  the 
slave  of  the  steam  locomotive,  ta  aUitntc  ogainit  <hoir  aiqieiaMwton 
>y  eleetriaU  energy. 

That  tlna  Paper  deal*  w!t)i  a  problem  wUeh,  E<xiner  or  Utcr,  will 
force  itself  upon  the  atte?;tir.n  rf  all  who  are  interested  in  milway 
progreaa,  few  will  be  'ii-i'umi  to  dispute.  So  far  it  has  been 
considered  solely  in  the  realm  of  economical  workine— in  the 
interest  of  the  railway  shareholder.  But  arc  we  inatiBed  in  looking 
at  it  only  frf>ra  this  .•tiindpoint  f  Worn  it  not  >  iiif>rs':p  s  ifuvstion  of 
ati'.l  preiiter  nia^^^siludc- :  Is  it  wl  i  iiciit  i_\ori  iialmi;;;!  iri;i_rest  (  If, 
by  Ihf  aid  nl' .jlcrtri-iity,  we  ran  «avc  liM  tliiiti  1^  '^TiiH  '.  nf  Koill 
per  train  iiule,  it  m  cleor  we  couM  -avr  nf  !■<'  I'.'in  tiret 
niiUvm  toni  a  yuor*  il  all  our  milway^  wire  worked  by 
Oat  egeu^.  VieMr  it  t^/m  from  atiU  another  suindpoinL 
Twentf  thousand  locomotivea  moving  about  throughout  the 
Iftrif!  cnniTit  frtil  to  leave  thoir  m-irk  behind  thciii-  Our  riiilwuy 
■Uitiiiii-,  '.l;!'  Itk-graphs  which  travi'ri-e  the  railway  routes,  the  tre«« 
which  grow  on  il«  borders,  all  bear  evidence  of  their  precence.  The 
snperaemion  of  the  et«am  locomotivo  by  the  electric  locomotive  will 
hrfng  with  it  a  purer  and  a  nuoe  cleenlf  atnoapbeie— cleanly  rail- 
H  iv  stations— cleanly  railwaj  eeniiget— •  Wfguu  uA  •  ynrer 
HUiitiuy  condition  oi  li&u 


Thn  AUnwim  ie  u  ailHkndef  fho  diacuaeioa  which  tookfilice 
OB  Not.  V>  tn  oonnoctjoB  wllh  Mr.  Langdon's  Paper 

DISCmiOK. 

Mr.  M.^KK  PlOBIXS'  jX  ^.a.  !  »;is  »very  imivrtant  oimuiuuioaliua, 
dniing  tuuLLi  r  i  f  '.lie  ut.-no  :  icj^.irtaDC*  to  the  country  »nd  to  iu 

induilric*,  and  tiie  cuikIumods  wrivod  at  by  the  author  were  welcome  t<i  » 
great  many  prwieat.  Mr.  Langdon  had  not  spoken  as  an  euthuaiasl— 
Hal  Hilly  as  an  advocat«— but  IumI  treated  the  subject  with  great  iiupar- 
tialitf  andmodifatiaa.  In  feat,  Mr,  iMgdon'e  nadeMtiMB  me  hiaonly 
OMM  lor  eritiiibdng  the  Vipir.  The  eate  UN*  alealrMly  had  hetn  put 


*  3oetiMi,a65  tmiu  t^*.wm»h-imm  tow. 


uMtit^t  iutue  dlmJraiitagea.  Tba  anther  took  five  «ub.<tatiooa,  eadi  feeding 

10  miles  <><  \'uif  with  i.riiiiru<xt«  current  at  600  vuiu.  Xu  douU  In 
IukI  rwoQ  (tir  ih:«  -iiniilfr  .  f  .t.i-  o".  luid  for  the  uuinW  ntilai  wbifii 
ivKili  atattun  shuuld  feed  ;  likewim  (or  the  aoBtber  of  ki1i>«aMit  re^simi. 
He  quentiMd  Iht  HMdlw  tfwMgeaatnl  ttMlM  wkicb  lupri'"!  tiMM  ire 
ntb-statiMia.TUi  had  bean  laid  oat  for  lQ,OOOInr„butheper*oiultybeB(nii 
tint  2,000kw.  in  each  of  the  6v»i  «uti  «tiitioii»  supplying  10  nii)p«  I'.m 
rnuld  Ix-  worked  u»  ec»noiiii -.illy,  '>r  nenrly  «> ;  in  which  e—K  ihnr  wnuM  i,? 
grcnt  uhinU^  iii  w^rkiuc;  the  ny-tetn  no  this  jiUii.    Wild  IO,O00kir. 

( Mrr««|>oDdinK  lu  16.000  n  r.)  it  wouid  mesii  fi>ur  engine*  of  4  000  ti  i'  h. 
The  idn  wsD  dial  m  eo^-iuM  f,ui  to  very  Urg*  aiuv  they  tioriun*  utm^ 
mi're  ectmuinical  ;  that  tliirre  were  guiug  l<>  lie  \  frj  notable  tivinKtatml 
ituti  oth«r  thiei|t>  to  juitify  Uie  coat  uf  the  CAbIn  leuliug  t"  tki  lib- 
atatiniia  ami  l«  tli«  Una  in  Ininaforiustjun  :  but,  in  hia  opiuioo.  iben  i>r?t 
no  aUch  wuii<niii*^a  111  iDcrrjiAiiiK  tins  ai/e  of  eORiiiea.  I'nfUably  Mr.  L/in^co 
\\%A  turned  to  ih*!  nountry  wh«?ro  thia  hail  lje«ii  (Mrried  Vj  iba  great  tkvt- 
'opnieiit  ~i>..  Amehra,  wliert>  tliey  belirvRl  rriy  much  in  lai|p  CMilia 
In  .\aica-irs  lh«  economy  of  alow-running  engiitea  vr&t  tbouKht BludltlMet, 
and  it  wiM,  no  d«ul't,  true  thai  alow  running  eogiaea  iiioreaafd  thoir 
flconotny  lu  their  siee  increaaol,  l''*it  runninK  rnginea  atoiKl  up<iD  juit* 
»  diflTvreat  footilif?.  In  thf»m  »  !S*^w  fjkctor  1i*n:5:nK'  tn  winoiny  cattt*iDto 
[•lay,  which  ha>l  practicsllv  :i  -  .  K  --r.i  i  ,-   -i  «  i.ic  .-i.fjinea— vu., lia 

great  aborieDi^g  a<  the  period  during  which  the  aurfsoea  wen  M|aaei, 
lirat  to  hot  aliam  and  UMn  toeentpaMliialr  eoelatiem.  TUtmteir 
thinly  on*  of  the  great  reaanns  why  hat-ranolng  aDgtoe  weie  eeeeawfcii 
III-  IimI  conaulteil  aeveral  elt^artcal  engineen  uf  Urge  experience,  sii-l  l!i>5 
luul  si)  atip|iorte<l  the  ideu  that  a  atacion  of  from  2,000  u.r.  to  3,000  H.r. 
roiilil  li«  run  willi  alnioxt  tlui  aaine  coat  |>«r  kilowatt  at  a  huye  station,  aiid 
if  tliey  rsiaisl  Ihia  3,000  H.l\  or  4,000  H.1-.  it  would  be  true  again  Tlw 
five  sul>-«Lstiona  were  s  littli!  anialler  tiuui  he  luiKlit  wiah  tor,  but  Kalt-zt, 
tlieiu  a*  2,000kw.  atJitioii*  it  would  mesii  three  800  ii.r.  euglnet  or  fuur 
700  H.r.  eufoiies.  snd  tlmo  woul'l  ua«  «a  little  atiMui  i«r  kiltmini*  »• 
rn-,-i:ii'«  i'f  iiiiV  l»i-i"-r  A"".  thr\-  w.ii!.1  c-  *t  lev  for  engine  stteuiUuct  i'jI 
tln-ir  i.ir.c  iiiiiii,i,.''i-i-iit  ex["ii"-'  wi-uM  be  ooui|>«r«tjvr|y  hill*  ni'f- 
Kit«  Hudt  atatiuua  as  those  counoctod  by  tclaphmM  on  Uie  asm*  line  ■wk'^ 
be  priKtioally  one  ualt,  and  eadi  ataHoB  ieil||  a  fbman'a  job.  AanaMI 
Uiat  in  each  10  mllea  aaetlon  a  ifla  waa  fbend  lor  water  faclliliaB,  fc^iad 
that  a  lifth  of  this  total  [uwer  (lO.OOOkw.)  was  inntalled  in  eadi  i/ldw 
live  statioiit,  and  SMumliiK  that  the  fire  statiuna  cot  as  much  W  UiiJ '-' 
tlie  oi>e  ^xrer  mw,  .ay  £<>0,000  (which  •Kin  safe  bccau-ie  th<>""  vorj  Urt« 
atationa  ini  if-u*^-.!  i  ipi  1  y  in  ciiwt  on  acc.ruiit  uf  the  gie.ii  ii.  'i  ;hf  i^il'" 
iugii,  kK.i  :  uauiiiiiig  alao  that  Uw  £200,000  |woviilvd  fur  lu  tiic  V»ia  f' 
generating  plant  vaa  ataMalde  nd  ailBaient  fur  ilie  live  nmuUer  »tAiaMi^ 
n  MiTing  of  at  least  £70,009  wvuld  be  eSecle.!  uo  the  c>|uinmeiit,  bMr> 
the  r<«lof  aUliuoary  trsnsfonnera,  kc,  noA  the  £70  050  l•^t'ullIt'd  ("j 
cal'Iee.  mskiiiK  a  total  saving  of  £140,000  and  a  tot^.l  i  .i:  aI  uutlav  "I 
™Vv  £:^W5O0a«  again-t  £470,000.  In  ad<lilion,  tbs  17  per  ceut.«« 
1  ii'<-'l  i  ,v  Mr.  Ijiniplon  as  the  loss  in  the  rotatory  converter*  and  Ilie* 
iiiu«furujrr«  would  alao  l«  saved,  say  nothing  of  the  10  per  ceobM 
iu  high  tenaion  tmrnuiil-wiun.  Ity  this  lueaiia  each  se  ;ttoo  cootsiaiiu: 
traiua  inmoad  of  r^iuirinn  l,107kw.  a<  eatiinaUMl  woul-l  i-oly  rs^uif 
aWkw        the  total  win  r.-!u.  fsl  from  4,9eik«.  to  3,892kw.— vi/., »  rr-Huc 

11  iii  -  i  JV:  !«■  cent,    ^f,^u^  V.>  i-r  i-eut.  olf  the  £260,000  altairpt 
tuililings  aud  iiiant  wa*  a  further  rolucUttn  ol  over  £67,000,  so  Aj* 

capital  chefRi  wwU  be  ttrw^t  down  to  £20,0(10  aa  eyOnat  £^70,<m 
At  (lie  aena  time  itim  was  also  the  38  per  eaat.  wUcli  one  might  tKC^ 
til  aave  u|«ni  the  enghie  roi>ui  toate.  He  i|uite  prcpirwl  to  UNwn  <!>*'- 
there  might  be  dilBculliea  in  fioilinjt  five  convenient  i-itea  for  lhaae  ti»» 
s'n*;  r  .1  w  il'»r  f  irilitj««,  itc,  »o  that  in  the  event  of  a  r&lacl*''' 

ill  t  il-  i.iin.'  •-!  i  t  sUv  11-  -  iiiitthing  would  have  lii  ijo  b»<:k  un  to  dn* 
costs,  but  lite  B-»iui(;  wia  suj  gieat  m  it  stuixl  at  present  thai  he  coew 
afford  to  return  a  go^Kl  ileal  iti  Ibis  way  and  atill  got  au  adv.vil^e.  '  ' 
railways  with  vrry  light  traJlit;  8t>ik»rate»l  over  long  distauoes,  or  uo  tiietr^ 
politan  lines,  high  tenaion  »r,\ii-i  ii--i  n  wiili  u  i-nf  iM  .ntioo  at  tb«r"' 
mifiht  tie  perfectly  right,  !.i-  o-ul  i  i;"t  h.-lj  •.bii.kin-  rl,a  for  nil"f' 
iu  Keoeial  thia  ought  to  •>»  the  exiMSiiiiou  n»l!jei  tliAu  Uie  rule.  TIib* 
won  aliU  anotlier  good  economy  not  taken  Into  account  iu  the  1^1*'^^ 
vii.,  thill  wlieii  a  lino  became  uboUy  cleclricail  the  jiauiienger  iraiui  ••dw' 
lie  run  uikmi  the  batter  natem  ol  havioK  the  UMleiaen  the  aiksol  »* 
'   avasaodadvaat^w  for  aoditratoe  and  naa  leas  nv"" 


carriaKea,  wbiob  gave  | 

the  railwiiy.  , 
Mr.  \>.  11.  (  I  NYStJH.VMK.  of  Uie  Central  l>iiidnii  Uwlnnv.  lhiius<»; 

■  |if»i«i 

Snnto  year*  a*" ' 


the  question  of  the  appUcatiuu  uf  electi-icily  to  locumution  larKcly  'I'l' 
uHMUhaqpMtiMoltbapeMndaoleeatnertaai-nulB.  Snotoyeap' a«o 
read  a  diort  Paper,  which  wa*  fiiiUUMd  m  tha  fntmdiojs  ol  tlte 
lion  ol  Civil  l^ngiucers,  upon  tlie  aubject  of  the  consuuiplion  of  fuel 
lucomolire  engines.  At  tluil  time  lie  was  cliief  engineer  of  tlie  '''"J  "I 
Soulliem  ltail«.>.f.  Thii  w;i»  an  eitremely  level  line,  uo  grwlient  """ii 
UKire  than  16ii.  i"  il.c  iii  i .  It  was  alao  entirely  free  fnjji  rorvea.  the'* 
being  one  l<mg  airaiglii  ui  miles  joined  t»  auutlicr  of  M  inilo.  -J 
thilaaa.  for  tbis  reaaou  this  line  v.m,  |icrhapii,  ibr-  vuiy  l-eat  ixiMi'ite  f--'' 
doing  work  with  a  very  amall  ouusuiuption  of  fuel,  1'  -•:  r  >od<  tnuna  wtf« 
DCc-enarily  very  hing,  and  w.  i  e  Ii  iwu  by  one  engine,  m  il  il  i-  twanipti"^ 
of  fuel  with  theae  Iraitu  iki-i  ul  at  0151U.  of  coal  i-.^.-  i-n  j  »?• 
uu  the  |>u*engvr  traina,  where  a  much  higher  •.i«ed  waa  lUuntaiiH'li  wa 
cunaumpliou  ol  coal  wiw  0"8U>.  (ler  tou-uiilo.  Wlicn  dealing  with  fj"?" 
railways  il  was  precisely  tlio  hune  problem.  Tbs  grwlienU  of  tW  I"* 
affected  the  amuuut  of  power  uaeil,  or,  iu  uthei-  words,  the  qiuiiot.v  "t 
l-ower  was  dependent  upon  the  reaiaUtice  uf  the  lino,  which  wn»  Di*»iij.' 
the  grailicuta.  On  tl  e  I  i  .  t-ri>ool  Overheai!  lUi'-wiiy.  which  was  jmwtws^J 
a  level  line,  the  .lUi^:l'  il■.  ii  i  «!  burned  pi-r  lun  m  le,  as  statal  malW" 
reiid  befoia  tlie  lustituliou  of  Civil  Kilters,  wm  0'4'b.  Ou  the  ? 
London  SAiu^.  although  en^  hannK  a  farM  «eM«%  J**'*'!!^ 
im^peoUv.  ul  th«  auwuhl  eoiiSwned  &r  rtaliam  ufuiag.  Hfts,  he,  •>«• 
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O'Slb.  par  too-mOtk  whfch  eovtltd  all  IwM  to  tmHrnbrfoii,  ferMlofim- 
tioo,  kc.  In  tht  Pupv  th*  qinstioo  of  |io««r  Mnnn!  U>  b«v«  Ueen  •ntttaad 
•tMoe  (-UniUrd  amouat,  irmpcctir*  of  tba  grwlicnU.  The  >|unalit^  u( 
pmiar  uwil  on  »uch  »  Una  ts  Ute  Omtral  Umdon  lUilnf ,  out  Ukiiifc  into 

■uetont  HKlitiui!  jhhI  lift*,  vnn  scimeltiinc  lik*  70  wnU-hmir*  j^-r  tmr 
i:ul<^.  I)ul  »h.>iviiin  \>uw  \t:j  ivjiich  litis  power  vnnO'l  wUti  llip 
gTMlicflM  b«  meiiliuded  that  oa  tho  MuDtreal  elacLrie  vUvet  rail  ray  tb« 
qUBtilriiM4iiMiPn*U»toK]ttBM0imtt.haiin|Nr  loB'aitaL  OfconiM 
OD  tiMt  IbM  tlM  ((MidimU  Here  vcfy  Mvera^  in  -aiMM  tmttf  m  iticp  m 
1  in  10  ;  il  wiw  lliRre(<in  cUBicuIt,  <)  priori,  to  na;  Itow  much  power  would 
l«  u»«l  on  a  riilrajr  until  got  Ut  kiiow  tli«  ehanut«r  ot  iL  Tli«  ooat 
of  producing  tho  power,  af^ain,  fUpciulnl  upuii  tlie  cliaracter  u(  the  power- 
itouae,  Tho  lownt  cootuoiplioii  uf  ci»l  that  he  knew  »(  in  |ir«luciDK  u 
kilowatt-hour  ia  3'6lb.,  and  tho  loweet  owt  aanirthinK  like  {d.,  irre«p«ctivt- 


of  JaaimliMBn,  iniWMk  an  ci|iiUli  Ac,  and  ha  did  not  know  nf  any 
HUM  thb  Iwa  bean  battarad.  TIm  qosetion  of      npplicatioo  nt  ekc- 


Iricitj  to  nilwajH  was  eitremelj  inteiriitiDg  to  nil  intriT.'tril  in  riectncity, 
but  hia  opinion  was  thit  the  whole  prol-lem  <k'!-<>ii!if  i  n  [n  i»t  nlirelj-  upi>n 
the  coiMtnictioa of  eoununiical  power  huuna and  tlir  ecm  ini^Al  :1i^(>!hitfi<in 
<rf  llw  current. 

The  Hon.  C.  A.  I'AIUSON.S  al*»  inclined  l<>  ilv  vjuw  llut,  Ihu  ct^  f  ji 
^aatiical  praMtoioa  ndcbl  htm  been  made  out  more  faTouraUy  than 
Mr.  Lmgdno  bad  done.  Tlie  tjatrtitm  ot  Kentnilog  from  one  large  central 
ftatioD  rathor  than  fr»m»  iturr.t*<Tr  af  ^ra.ill  tl.ktii 'nn  Iif^  L-ntif^jiUn^l  & 
side  ineue.  The  jwrtii-uiivr  ijup*tinii  wtvj<  wlif^thrr,  in  ;.'crii.Tul,  tniitin  oiu'J 
be  propelled  dectrically  on  a  large  rcala  »t  KoytfaiDg  like  the  coat  u(  steam 
Icvontotiou,  and  it  seamad  to  him  that  whan  tba  electric  »j*Um  wih  w<irke<l 
out  in  pnetice  many  eooDonuM  would  maiiifctt  ihcuisslvcs  which  could 
nat  at  toe  preacnt  time  be  coniidered  or  realiDol.  Tte  unagraat  advantage 
tl  A  oeotrai  atation  utiliaing  high  pressure  over  long  diitmee*  was  the 
opportunity  •flbrdad  ts  tba  driijmiir  at  {liaetog  bk  atMin  wbwa  tban 
waa  iiractiraBiy  &«»  Water  Iw  eaiwaafaif  and  aaay  amoeiM  in  other  rsaparts 

for  GIMi. 

Mr.  B.  A.  HOT  Hid  AM  ft  liMteMadr  •(  Ohv*^  *>«t^  tnaHim 
on  lailw^  hid  M  Uo  t»  fan  Itt  wlib  th«  viam  expramd  by  Mr.  Robla- 

BOD.  With  rc^d  to  Mr.  I'arwoii'  tuggestion  that  it  wan  «'>i.i:ute)y  nf^fH- 
htij  to  hare  a  good  water  cupply,  be  thought  they  niij;lit  ^j'  ^  further 
into  wh  si  Mr.  ItoWnii0.n  hwi  me^ii!^  «n  !  wnri  MMiictluuK  no  the  lioea 
prACtiMil  ill  AnLejicA  wiIIliuI  rolk.:  ^uite  h'l  ur — vir,,  bavn  rooting 
atatiuna,  B)  haviugatich  moriug  alatiutu  with  suitable  high-speed  engines 
thtM  could  be  placed  al  auitabla  jxiinta  down  the  line  nod  raoradfrvla  una 
IKiint  to  another  and  by  tbil  naaiw  the  loss  iu  the  electrical  jmamlvwUdl 
took  place  otct  long  dul&Dces  wtNild  nut  be  entailed. 

ill  .  .T.  K  Ic  A  WORTH  naiil  tlial  Mr.  I^gdon  waa  not  stimulaUd  by 
tV.u  cxi'vuii  iii  III  n«lliiig  liiKli'»)iee<l  engloeo,  iin<1  hi'  liafi  uut  2i>t  tlic 

iilv**TlU:r'rt  fever  which  inaile  nim  vonie  lorWlvnl  I'l  (inat'hlrn  llie  wurM 
M  to  the  adfaota^  ot  bis  inveotiuoa.  Ncitlicr  was  h«  tr<n>bl<!d 
with  that  pacaliar  diaaase  of  a  uiuhssur— vto^  failaUactaal  iodigestka, 
which  rose  the  prtosnra  iosMa  him  to  aneh  a  point  that  he  muxt  read 
Tiij^rfl  or  tttir^t.  Thr-  ^rT-«rnt  Pjiiwr  thoald  call  forlh  llir  hT^l'-'-'-t  t^anVn 
i.:  :iL)H«  it  vr»n  ftu  (ll'irt  on  Mi.  Ijiii^tiMn  u  j.art  t  ■  trtj^  tiic  ].■:.  krij»  .tf 
fiaaiidert  oo  tjebaii  of  eiectrkal  engineerr.  If  he  (Mr.  i«ogd«»)  could  noly 
induce  tlie  railway  sharaholder s  to  encourage  electrical  enginasra  and  come 
III  their  aauatanoe,  then  tliere  waa  a  mine  of  wealth  before  ereryone  of 
them.  He  asked  them  nut  to  be  led  away  into  any  side  issura  in  this 
discusaUn.  The  main  point  waa  a  nnancial  point,  and  the  railway  mauaiTrs 
rr  <biu-i:h  (Idem  w  iui'il  niii  bother  their  hfiuli  a^.iui  ficclrii;.-.!  ii;ctl.i»lH  so 
lung  aM  thr-y  witrc*  L'tiivinc^-d  tliat  they  C'liuM  iiiike  iiii'Doj  l-y  ui^kiii^'  u 
cbaoge  from  steam  to  electricity.  H«  bad  followed  Mr.  l^aDgdtn's  llgures 
Mty  tbaibiMddidiMttniMMaM  m(  ih*«aMWiab*did|taHti(w 
ba  an  tbalMtar  if  any  ertlitiitt  tbal  bad  to «am  eataa  Imw  tba  < 
Irical  engineers'  aide  ratner  than  from  the  other  side.  He  had  hu|wd  u> 
ree  some  loeomotiTo  superintendeot  cpme  forwart)  and  say  to  Mr.  l.ang<b>D 
tlhit  he  WM  all  wrong,  fn  Iiaokioe  thrctigh  Mr.  1-iFii?t1<in'»  firum  hr  had 
i:i-  ticeil  Uint  in  Table  JI.  ihe  in»xii.iuiii  :miiit:i«r  tt  limn..  y*r  lic.nr  jiiwiin; 
Uiri.U((h  Luton  wa4  gitvu  iii  16,  Uit  iu  tUe  Uut  €.ildiita  uf  th.u  tAlilr 
19  tntina  wen  MBtioued  as  faving  through  that  station  betwr^-n  tlio 
burnt  fif  2  aud  3  p.m.    In  Table  III.  (Marpendon)  (t '  i  o  were 

10  Iraina  more  p«r  day  than  at  I.uton.  and  cun't  u^ly  rnoujli  ■.'ti<\\ 
were  all  !ij;lil  eii(!ia*ti.  Coming  tu  tlie  calculati  n  i  tin-  |.i»,r 
rci|uirtd  to  drag  trains  fruiu  l.ondou  to  Bedford  be  had  not  been  able;  to 
follow  Mr.  lAogdon.  Mr.  I^augdun  had  used  ft  nomnrfatn*  dl  his  0«P, 
and  lUuugh  he  (.Mr.  Itaworth)  had  ■occaeded  bi  iiuaEcria|[  It  to  aocaa 
•slant)  Iw  bad  thovghl  it  bcltrr  to  recalculatii  tlie  whole  thing  from  tlx- 
botlOBI.  ilc  had  alculatcd  the  total  foot  puumU  rei|uir«d  tu  drag  287 
tmina  orer  the  wh'lT^  50  milr^  4urinjr  the  21  hi^ur^,  an  1  hy  thrV  meani*, 
with  an  »»efageof  12  ^rnirm  p<r  hnur,  h«.l  urnM^i  the  lii-ure  .i(  7,?>i;i,  w. 
as  tba  aaoaasan  electrical  power.  Proriding  for  a  pnwitiie  nwnriiuni  of 
lb  tnina  par.  Lmr,  and  ftlloniiK  AOQhw.  far  aeeaicrst«»n  and  for  atof*, 
the  total  anaaalorpowar  raqninil  wooM  baSJCOkw.,  »o  that  Mr.  Ijingdon 
was  a  happy  guie<^r  tii  f^.-^in^  (h«  iimouut  at  lO.COOkw.  Tbe  formula 
glrtn  in  the  PaiicT  ii/<  repre^-ut^rii;  -.U,:  traeli^o  effort  per  ton  he  thought 
cuniaiiicd  soma  lilUe  emc,  becMiaa  if  a  speol  of  only  1  mile  (lerhour  were 
umnI  they  would  only  need  31b.  per  ton  U>  push  the  train. 

Mr.  I.,AS'OI>OS  :  The  formula  it  not  applicable  under  15  uilei  per 
IWftf. 

Mr.  KAWfMtTH,  continuing,  said  that  as  Mr.  I^augdun  had  tftbm  lb* 
n|«.Ti.<ji  (or  lh«  la«t  24  ycain  of  steam  ioMMnoJi.  n  mii  imty  the  expeuMs 
f"!  1 1  c  lii«t  12  tnuolhs  in  ooooo'ti'm  with  i  tn  t™  1 1  i  it  nnuld  r<j«lilj 
be  seen  hois  faTaiuab(y  tiwcsaefor  stcun  locomotion  baJ  been  put.  rutil 
■  fnif  jaaii agn  tba itraw  laoomotive  took  291b.  to  30l>^.  of  c<m1  per  train 
nOe.  Vem  It  toale  tOUb.  toJSSttt..  A^aiu,  a  few  years  ago  wsgtb  were  very 
nab  lmr  tbaatlMv  «■*.  sail,  Tbef  bad  t»  p^r  ftpoa  tba  bighariaalak 
itba  «aig«htiaBi6tb*Fitf«rb«db«n  nada  ftpan  tta Umw aoda.  | 


Furth*r,3|  paraant.  bad  baaa  aOinMd  ««  itWaH  aft  «bc  capital  outlay, 
wUeh  amatrntad  to  <I6,000  par  anamn.  Ba  tiMMglit  tbat ,  f  or  I  li«  purpose 
of  cumparlaon,  it  would  not  be  nec«sasry  to  allow  anything  for  iotemt  on 
tba  money,  because  a  locomotive  department  did  not  allow  anything  for 

interest  upni  itn  rif>ltil.    It  would  only  te  necewary  to  allow  for  interest 

on  the  nej  in  csk>e  thev  liad  to  goto  (lie  directors  and  *ny,  "  If  v.7U  will 

scrap  all  your  jnwsent  locumotivra  and  put  in  elaolrical  &i'|M>Htu«,  I  will 
abow  you  a  profit  even  upon  the  capital  that  Jtm  ha*a  to  spetxi." 

Mr.  Iil-:SHY  MAV'oli  asked  tltat  tbe  dlwniridoB  miKht  be  kept  open 
until  after  l>ec«mlwr  12,  »n  that  a  full  discuieicin  ot  th»  Paper  by  tbe 
Glasgow  section  might  '.nkc  [  'u-e  and  be  rrolxidied  ia  ilie  Prwtulingt  of 
thfi  Icatitutioo  Thf  j-  l.iJ  ;;i  tli"  Nnrlh  a  Urs*  mirubcraf  v«l]t  bkbl^ 
-^l.iU"cl  I(._-r. motive  •■usiiiMTi  wl'o  weiT  sWe  t  :  i^i^rin-  ' be  <|IIMlinn, MM M 
iKuevf.l  iluv;  111,  ir  ooutrii'Utiona  were  worth  roctwrting. 

li^uf.  Cul.  I'i'iiMPToN  did  not  think  many  in  that  room  had  Yi»X 
the  iMitiiiiUtie  lliii;      hul  bad  of  having  deMgn'd  a  long  elet^tric  railway. 
He  bad  been  employed  about  a  year  ago  by  the  lodiau  Uovernmicnt  to 
ilesigu  a  line  to  cmes  tlie  Himatayat.    He  bad  had  to  prepare  <Utit  attar 
tln-Hlylc  of  Mr.  L.-iiTKlf^^i)"*  Table  IV.,  an  i  wI^Lin!  I.e  I'miM  hnvr  hml  that 
very  i'i!el!eiit  v.vArl  l.r'fore  him  at  tli'-  time.    He  rcslljr  h-\:\  f.. 
Uieaa  iinas,  ailhoingh  not  au  neatly,  and  tia>i  since  citeckcd  liiem  by  iwing 
a  length  of  jndisji  railiray  for  which  data  wo*  arailiblr.    One  a(  UMflnbi 
things  th*t  struck  him  was  the  exlrsunliuary  diacrepaocy  batVMO  tba 
actual  calculated  hone  power  taken  by  tlie  trains  in  tlie  fouKh  column 
from  the  end  »f  Table  IV.  and  the  actual  full  horse  [awer  of  the  corre- 
sponding locomotives.    To  elertrirnl  rripinf»^r»,  «ha  »ere  a«"Uitom«d  to 
talk  about  the  load-fat-i'-i  of  m  iolnnrrj',  ttte  Aur^c.    w-.i-*  very  uitrn^aiiii^. 
They  at  oaoe  saw  why  tbe  f«rformanc«  of  a  iooumotivi;  on  »  railway  waa 
such  ft  paar  anft  frm  tba  aeuaony  paink  of  view,  iMthnugh  wbaa  wotMn 
under  lb  baat  wdtUaaa  and  Ita  Mat  load-fiMtor,  it  ought  to  ha  a  bi^Mf 
economical  luaehina.    It  also  explained  why  there  should  1.»  »Tiy  drrnbt  in 
tbe  minds  of  locomotive  engineers  aa  to  whether  comp  'ii ail  l<.  <.mni\int 
w«r«  a  auDCCsa  or  not.    In  tbe  luUt,  as  electricil  eogincetw  w«re,  of  com- 
paring compound  with  single  engines  in  electric  lighting  stations,  thm 
could  not  under»t«nil  why  there  abouM  be  any  debate  on  such  a  queatioo. 
To  them  it  was  long  ago  a  f>ir«gone  cooclusinn.   The  extraordinirily  |ioor 
loiMl'faeturs  of  (he  loconiotivcs  themselves  disapp«ared  when  they  applied 
power  to  the  line  from  a  number  of  tueil  vbttiiins,  and  it  wu  ijuite  certain 
that  an  econ^imy  in  tlie  fuel  nse^i  wm  iM  follow  (het^fnun  i.y)rreji|mHiiiig 
with  the  increased  kad-factor  in  working  tj-om  a  number  of  fixed  stationii. 
Aootbar  Itam  OB  ntalflh  tlNra  moU  be  a  very  great  ecaognr  ftftd  irhM 
had  Dot  baan  dUmad  to  ila  Aill  aslant  by  Mr.  I,%ngdon  waatbat  ol  sraaMb' 
Probably  Mr.  iMfdon  felt  justified  in  saying  they  would  have  to  emplay> 
men  for  <lrivaia  and  |iay  them  the  high  wages  paid  to  steam  locontotiva. 
(IrivrTii    but  when  h»  wnM  preparing  hi<  Soauelal  statement  f<:>r  the  Cii>>h- 
mrrr  Uoilwiy  ulremly  inentianed,  he  had  liad  some  dlstu--iou  with 
moUva  snpcrintendcnts  and  nttien  in  India,  and  bod  oomc  ti.>  the  coudutUon 
that  tbar  mdd  Bvtfaftva  to  pnr  tbanata  Ugh  rats  of  wagsa  that  was  paid 
to  itaam  looonwIiTa  driram  Tba  raiaiai  ftsr  this  higher  rale  was  thai  a; 
I'-Mim^tive  (•nj'ii!*  ■^n  a  difficult  lino  of  milway  waa  worltRl  uniir  r  .lilll -i!t 
L"uiliLi.i:i-   iomI   fh.iy  could  not  have  anyone  I'ui  n  hi^li  j  -.-.iii.-.l 
man  tu  get  a  full  duty  out  of  tbe  engine.    A  man  itul  h^kviug 
years  of   experience    would    not  be  able   to   keep   time.  Conae> 
queutly,  a  xpecial  atandard  rata  ot  wagea  hid  to  be  paid  to  such 
men.    Electric  locomotives,  however,  were   oonfiueil  to  one  engine ^ 
in  fntnt  uf  the  train  or  separated  into  various  motors  under  tba 
I  arHagea.   Tbe  driving  uf  iliese  Illn^>r4  wi  uli!  In'  a  very  different  boaineas. 
The  driver  would  have  to  obeerTC  the  m.>;ii^i,Ii,  ,iti  i  luive  some  knowlege  o|.~ 
the  'iae.  Bui  tbia  kao«k4ga  of  tbe  line  wa/i  nuthi«g  lika  tba  atuM  UiiaK 
i«qiiiind«<tlw«Mwb«««ftaolea)r  wvomiM*  br  llMaMMtwkiritb, 
ft  steam  loeanpliva,  bat  who  alao  bad  to  eoaz  Us  engine  lo  gire  out  it* 

povrer  to  thn  liast  advantage  and  with  tlie  sroalloat  poasible  t»m\  oun- 
aumptioo.  For  that  rsaaon  there  woubl  be  a  very  large  saving  in  wager, 
and  in  his  report  to  tho  Indian  Ooreniment— which  bad  been  aaca]>l«il— 
he  bad  taken  axh-antaga  of  this  fact.  He  eras  folly  of  the  btlicf  that  native^ 
diirera  of  the  same  calibre  sk  the  nntivei  onl^  allowed  to  work  atniill 
uuimpurtiuit  steam  lilies  would  be  amplj  aaflicttot  for  his  clcctrir  locu- 
molivcs  un  the  mountain  railway.  .Viiotber  qtieation  of  great  interest  was 
ihiii  of  repaim.  He  was  under  the  imi>r(>«V'm  th»y  wmjli)  find  thit  the 
rU  .  ',ri:'  :>«'<jniutive  or  tbe  motor  on  Uie  ■  «rii.i:;e*  «  i.ii..l  not  cii^t  Anything 
like  I  bo  pirceiitaK*  value  of  ita  ooat  fur  re]Mir>-  that  tbe  steam  loootuotive 
did,  for  (he  reaMii  that  aaadf  all  tba  litiriaB  aiiifaMa  waira  cftnaUanf 
being  eaaily  boxed  in.  They  ««•  fat  the  nature  flf  splndlaa  raMniBK  ta 
journals,  and  there  were  not  any  •»  tbuia  most  exiKiuive  surfaoaa  to- 
maintaiii,  kuch  as  sliding  surfaces,  which  anyone  who  had  liad  esperi-; 
(-r.c-*  of  If»>'t!iotiv  w  iiV  Ho-.ilii  ailrn:'.  wero  the  rrin^»,  exjiensive  part  of  tba 
machiuery  t  ,  Icecp  uj'.  He  rp-)*,i!ii  v.'->l  ini|in-.  ■  t".  i  noictb  U]imi  thnee  who 
had  tu  urge  tlie  claims  of  electric  lorom<itivcs  tho  fast  that  tbqy 
would  cost  very  Uttte  to  maiutato,  from  that  ooa  laiaai  ill .  tbat 
their  wearing  suifaeM  were  only  rerotviag  aorfaeaf.  Oa*  of  tbe  ebtif 
rcdsons  why  electric  iiicnmHliTf  j  wouM  be  aJo,Awl  in  the  ftiture — 
and  Mr.  Langdou  Iml  ;i  1  urt'f  l  this  sufDcieatly — wa*  tliit  iLl 
{■resent  steam  lucomotivea  wei«  overloaileO.  They  could  not  be  made 
i>ig  enough  and  powerful  enough  for  the  tralBa  ou  the  lini.'S.  The 
height  ui  tlic  drivlug  wke>?ls  was  )<(■«){  reduced  in  order  to  get  big 
overhanging  boilers,  and  the  result  was  builrra  of  nearly  5ft.  in  dinuieter 
overhanging  comparatively  small  driving  wheel*,  and  all  litis  because 
enough  jiower  could  not  be  irit.i  tiooo.  •  >.i-'t~  it  was  .kd milted  tbat 
electiic  motors  could  hr  distnhmr.i  on  tl  '!  v.jriun*  (  irriagos  tliere  was  no 
limit  tu  tba  power  wbicb  could  be  put  into  an  electric  tiato.  Uere  waa  aa 
argttiDfntalilAihauIdinlnMaflnMMiil  W1I  to  —aauiifi  aftdMMWft 
eWria  beaoMlim.  Ma  inftldftddMMMMmicum  to  Ib^ilacuilMi  in 
tbft/aftrjMt, 

n*  dbemtiw  WM  Iban  adjawmd  tntU  PHeaabftr  ^ 
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BOOKS  RBCEIYED. 

O  ftn  of  mj  ot  th«  iiiidermeDllimta  woiki  >-in  l»  had  (ma  T)u  KUtrielan  OOUm, 
pott  frtr,  VD  tec«l|il  i)f  {.ublUlu'l  pitce. 

"ConlenU  Salject  Indfx  to  (iinttal  and  IVriuJicul  Liter»turr." 
By  A.  CotijreBve,  F.R.  HutS.  (I/jndon  ;  The  Author,  Pul>lic 
Librarjr,  We>t  Uam,  E.)  By  aubecription,  cloth  If.  (hi,  uaboond  6«. 

"Science  Absineto"  for  NiBfembar,  1000.    (London:  X.  and 

F.  N.  Spon).  if. 

"A  C^ntuiv  of  Copper."  fut  11.  By  Nicol  BfOTO  Hid  G.  0. 
TambnlL  (Londoa :  EHioRham  Wilson.)  6«. 

"A  School  GhcadMnr."  By  J.WoddtlL  (London:  MaenilUn 
ftCb.)  4*. 

"  Lawyer*  anl  their  ClienU:  A  Practical  CuiJc  fur  ilic  Luter." 
(London:  Efflnghun  Wilaon).  3>. 

"Cash:    How  to   Tnre«t    It."     By  "  Experience."     (IxtnJon  : 
Dawbnm  and  War  i  ) 

Ilepott  by  the  Clntf  LiiUjur  Cfricepondent  M'  ibe  Bund  of  Trade  , 
on  the  Strikft  and  bj.  k-Outs  uf  wUk  ililiiticnl  TiUi&  | 

(London:  Ejte  and  S{:oltis»uii<!c.;  lid. 

"The  l'ra>tical  KtiL'iu»-i-r '  Ekclrical  rocket  Bo  k  for  19(*I. 
(MauchetUr:  'i'eiliDical  Publishing  to.  London.  JohaUoywood.}  la 

Annual  Reprirt  uf  the  I'tiitcd  States  Coniniiiisioner  olBrtCBto  for 
1600,   (WMhiD)(tiin  :  Ciuvvmuient  Printing;  ( Mtice.) 


ILBOTfilGIXT  V0BK8  lOOOUm. 


Bdinlnirgh  Mtuicipal  Electric  Supply  Works. 
Anoihar  jtu'a  a««oiinto  of  Um  fidiabaish  ondeitekiBg 
iadiMtM  ft  uainteoaDco  of  tha  ■plaadid  i»U  of  pngMu  wlii^^ 
baa  abaiaatariied  it  since  operstiona  we  atarted  in  1995. 
Oaaaana  wHh  large  outpnta,  aad  ooosistanlly  ezhibitiag  low 
eoct  figures,  are  always  iotOMatiiif  in  tlial  tMV  an  dao  oon- 
aistently  seoeitive  to  altaid  comUtioiia.  Bdiabargh 
widertaMng  is  ooa  of  tliaaa  aoMaoM,  aafl  la  (he  aooounta 
Bov  babn  na  aUadf  itlhota  the  inflnoMa  of  higher  ooal 
m  taol  aliam iMniBg  liaes  from  o-424d.  to  0  522d.  per 
vm.  n  It  an  HhieTauaaii  to  have  kept,  and  even  percep 
tuqr  diminished  the  total  costs  in  the  circ:iin3UQCrs,  for 
altaoogh  the  output  was  higher  by  38  per  cciU.  than  in  the 
preceding  year,  yet  the  load  factor  was  materially  lower, 
beiog  lJJ-8  per  cent,  in  1890  lOiK),  ea  compared  with  l.v:j  wt 
«ent.  in  18»n  !j.  ^ 

Owing  to  a  fuiiLer  reduction  in  the  uverego  price  per  unit, 
the  workiLg  [irofit,  relatively  to  the  mean  expended  capital) 
bus  ;4iKhtl_v  fflllcii.  The  balance  of  £.),M8C  from  tlie  working 
of  l^'/s  'J  placed  aside  for  depreciation,  and  out  of  the 
past  year  s  working  profit  £1 1,110  waa  placed  into  the  wnlting 
fund  and  £13.17!)  paid  in  inltrtst  on  loans,  leaving  a  balaaos 
ol  £3,074.  Ibe  table  given  below  shows  the  pxoarflsa  made 
I  tha  itatian  waa  qpencd. 


Leeds  Municipal  Electric  Supply 

Excellent  indeed  are  the  reenltB  thown  in  oar  aoalysis  of 
the  accountH  cf  the  Leeds  nndertakiog  for  the  year  ended  at 
March  25,  1  <JCO.  It  is  evident  from  the  ooeta  figuaa  that  the 
splendid  record  already  altaehing  to  these  woiiis  was  only 
aanest  of  still  greater  sohievflmcnts.  It  1»  traa  that  tmrng 
tM  oadartaliings  tb«  aceonota  of  vUgih  va  hava  oouidmd 
°.?  Pnon*  tba  total  ooati  at  ftadted  are  very 

Rightly  onder  those  nvsB  bl  OU  kal  eolmui  for  Leeds,  yet 
tha  -nrj  difl;nait  oondilioBB  mdsr  i^kli  ~ 


,  I  very  difl;nait  oondilioBB  nndar  which  npplj  was  i-Siru  1 
?72*  ^  parUoolas  interest  and  mnn 

MBndind  tfao  eligbUy  higher  ontputof  2,116,180  unit.,  mid 
P'St"'^  Uia  large  piopoitioa  of  Sff>6  per  cent,  for  traction, 
Midaa  an  oirdniacy  motor  load  of  19-2  per  oenfc  aad  •  pabUa 


lighting  output  of  2-4  i  per  cent.  Thooa^t  thus  constitDttd 
resulted  in  n  load  factor  of  13  7  per  cent.  At  Leeds,  with  no 
traction,  and  u  ni'gligible  public  lighting  lo&J,  lbL>  nu'.pntwM 
2,00.'i,HlO  units  sold,  and  the  load  factor  only  0  69  per  ceat. 
It  will  be  seen  that,  judged  in  relation  to  the  conditions  of 
output  and  load  (actor,  the  Leeds  results  are  certainly  the 
grc'itter  achievement. 

Conaiateot  with  its  old  chamcter,  the  Leeds  oadottaking  ii 
spaciaOj  stiong  in  economy  of  works  eoete,  in  this  depart- 
meat  nipassing  Bradford  by  0-082d.  per  onit.  The  tolil 
worin  ooats  of  0'788d.  per  unit  at  Leeds  is  quite  Id.  balov 
tha  mean  vnta  oosts  of  municipal  nndettaikiflfi  of  aiaihr 
fKtor  in  1808-9.  All  theiarirdilsaHcf 
the  eradit  of  this  reanlt  withoat 


SMBt  and  property  ebarges,  irikils 
«  bayool  ocitMiami  aa  iMing  wil 


loaa  atfUog  am^  al  0-4i 
under  tha  avanat. 

Compared  with  the  total  ooals  the  revenue  shows  rather  i 
high  average  price,  the  ratio  of  coats  to  revenue  being  onlj 
271  per  cent.  On  the  other  h*nd  the  high  ta- i  - i'.,  [mb 
necessary  in  view  of  the  rather  heavy  int«reHt  an  i  eu^iuig 
fund  chargfs. 

The  Leeds  undertaking  stauils  ai^  a  typical  exatnple  of  t 
single  phase  altomate-curn  nt  sy-.tom  of  supply.  It  belnyj 
the  shortcomings  as  well  >\a  tha  yiKxl  qnaliiieH  of  the  Fingi*- 
phase  systentL  The  ri-cor.U  and  accounts  of  the  undtrUkiug 
show  that  while  in  cons-jqucnce  uf  the  system  employed  llie 
load  most  fasouruLli'  to  economy  h\s  bcon  lost  to  the  business, 
yet  appan  ntly  the  same  economy  has  hem  attainadbf  nm 
of  the  (Ojcicucy  possible  with  that  tyitTim,  at  haMia  Al 
einomstanoes  existing  at  Imda. 


Tha  foOowiag  it  a  Gat  ol 
of  wbkh  hsva  booa  aiiu^  .„ 
wbicih  atatamantt  and  analTfea 

AbsriM  (XaalotaaU  Oct.  1L 

antMakMMi)   Kor.  :, 

Ruth  (MrniMpiU)   April  ill, 

lU-ll,5T<l(llnnliMpiJ)   Aiiii  ^, 

Ulllut  |Miiiilcl)»l)  I  j', 

Btrmlniiliam  <<-(imp«ny) .... J^npv 
Bl»ckbujt]  ^Mtiu|.:i:i»l)  ...  Jan. 
BUckp<.>il      tiiil.'ltwl)   Oct. 


B<)4lm(llai>ldB^)  

-     -  ^QttaUtftl)  


.Not 

Bi4(li*aafMuilc^i  l.Z7'.Ua 
BrlMol  (Mulelvfl)  ....„..▲■«. 

Bnioilt)  (KmtXCo.)  iaam 

Bromptma  Kwatiiftga  (Oi*.)l(it. 

Banilaf  (Mnaletpd)   Km. 

BttUm-vrom-ttnA  piaa)  Agia 


..Dm. 

(11aBM|^....ireT. 


■SOMHtCompBn)  ..Kar. 


Cb*lM*(Laodoa 

failfli— (M«i  ,  

OtwUr  (ManlotHil)  Awg. 

Citrof  L.ond.-'it(Coanpur),.JajM 
Cln^nwaU  (Oonpwir) ..  ..Mftf 

CuTviiUjr  (Usntolpil)  K>Ik 

Cto)r>lu«(SiuulalD«l)_  Jul; 

DiirbT  (MsnlctpJ)   Ju. 

D««<oturT(Monlclval)  Kot. 

DoTer  (Cumpuy)  .......April 

DandM  (Munldpal)  Not. 

■sMtwuiMtConipcsr)  ilur 

Bdliitwnti(Hanl-lp<.l)  ..  .y.ir. 

b«t«(iilUllcl[>al)  Ant. 

fOilwitonc  (Ti  ir.  T'lr.y)  ....April 
(M  .irit.Mp.l) 

  (MuaU-ljwU)  H«pt. 

HaBiB«nilili(V«MiT)  _..JuBa 

Banpatawl  ( Viatn)   <  let. 

Huil>7  (Municipal)   July 

Ham««tf  (Mtiali.ipaJ)   lK;t. 

Ham  ar  lO'iiitifc/iyj   .'une 

Halt  gi  a  n^.  Uooudtdluij.y^t'pt 


l»nn 

];•.■' 

1 

I*.  ' 
v.^- 

IV  l> 

I*; 
!»•) 
IWi 
IDOQ 
IIM> 
IBOO 
I8W 
I9W 
MOO 

lino 

US) 


Ui 


rt  (CGmpaj^)^^^^„ .. J ul)r 


urn 

1900 
IK<i 
lann 

luoi 

lUol 
ISHU 
!»« 
luno 
luoo 
imi 

ISM 

IIHM 
I«i> 

iv>y 

IW.Iy 
IK" 
!»«• 

laj 

Iriitt 

lax 


lo  supply  wodti  flia  I  

.  tofethar  with  the  dstei  oa 
of  aooonnts  have  appeared:— 

KtaadodKia-nuuiiM  niaa.)  Jii:;  M.  1*< 

I*lWM<<it(Manl;lp«ll  Jaa.  11.  I>" 

(M<1>  (Mtllll.-lpal)  Ute.    t.  IM 

l..le««t*r(Miiiil.-li.al)  Jan.  «,  IK* 

Urtoo  (MoTil.Mpal)   Sapi   t,  IW 

Urtrp.jnl  (M  jEblpal)   JuM  !i  IW 

f  '-i.'i  II  ,   II I  ii; v)  .-i.in  »,  ;wi 

!•  ■  II  !i               r...  :;,klj      Kcb.  ii,  Ifl 

Mafir:h»,Vf.r  lVlm;l.ripail  ..  .  .■^^•p'.-  1*. 
.Sewr-aitlaarcl  Dlllrlol  ( Co. ) *, 

NawcaatlB-iif>:itj-TTtj# (I  II  1  il-l.  ll.I'Wfl 

t(e»Kirt<Moo.HMiiril.-lj«I)  lias.  15, 19) 

EfortouDpti^  (Comp«nr  J  . .  ( let  liM 

Konrteh  (Compan;)  Nut.  i;,  liW 

M«Uia«  HUl  !C<HDp«D7)  _ . .  Mu.  1'..  IM 

Hotllaihui (Mqnlcip^)  ..Sarit.  1"* 

OMtea  Munlclp^)  (>ec.  I,  UW 

nmtm  (botMuty)  .Rapt.  B.  l-*> 

55Mad(0mp«ir)  J<u»  »,  1"! 

au(ani(ilaaielp«l)   .Fab.  Al»» 

Seitoioi^  COoapwi})  July  U, 

SL  Halau  (IfonlidMit  . .  Dm.  >,  1^ 
St.Jwaia'*PkUIUUiOo.)..rsb.  IS.  IM 

8«.  Pucru(VMUT)  JuM  n.lii 

slMfflaUKMaslclpal)   Dae. 

SkorwUtiita  (Vaaur)  !<u».  O.  l"" 

'toaUumptoatMnnictpiiJ)  ..Mm.  Vhlff 

SMUpurtl  Municipal)  JalJ  ','•<'' 

S<ioth  Shlalda  (Miiakilp«l)..>i>r.  9, 

SUffonl  (Munldiui))  All*.  17,  l*™ 

S>Bd«rland  (Munl<ilp*l)....Nar  9,  IK"' 
TunUio  (Manlrlpaai  ..„_Jluii  IS,  1'^ 
Tubrtilira  Weill  (iraa.)  ..SHii  1.''" 
Wskrtlilil  (Uunlclpal)  ....Dm.  1,  t<" 

Wal«all(Mnnlclp«f)  Jdih  n.l'*' 

Wamliwurtli  (Company)    .Way  1?, 
WnamlnaUr  (C  injnajl)')  _  . .  MhT.  U, 
whii«ii«mi(iniiiifc«paj)  ..jmr  Si'*' 
Wln>  h«at«r<i:oiBpiui>)      (ici  '~ 
Wlsdaor  (Oompuiy)  Dtt.  s'. 'J 

W.,lr»rr.aTin-t..u;Mi.-jlclp»l)  J«l7  V,  llg 
•<r-i>.-,lwli;h  (I  iiiiiniyj  ..  _  ..Jan,  H  jg 
WonMtw  jMii^cg^  -.ApsBlt^WW 


Year  tmltd     No.  of 
May  16  cnu'.umeni. 


KquivaleDC 


1896 
1897 
1886 


UDO 


452 

■  too 

1,630 

urn 


,S7,690 
168,900 


Oalpst. 
TiilaL 

UidU  sold. 

I'l  nt  .Slai.tuiiply 
capaoiiy.  '  deoiaadetL 
km.  kw. 

LomI     .Total  eoaU 
f«euir.   1  perwiit. 

Total    .  WeiMagiwii^ 

FUklitiiBhanig. 

rvfeniw   -  - 
per  onit.  '  Total. 

StBSMM*^ 

«88,535 
1  7^1.567 
2,«M.437 
4,174.541 
^.651,72B 

021,260 
834,660 
1,044.733 
1,191,774 

1,U0  1^16 

2,700  i,est 

3,300  3388 
4,70S  3.116 
8kl37  4.667 

m°  I'aoi 

IS*  l-41d. 
15  3  l'41d. 
MS.  V4tiJ. 

l\M.  90M8 
2  77.1.  »8,730 
2-7Sd.    1  iOjm 

1 

OV  » 

MS,. 
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ZkUt  of  CennmmUIII  <^gf|^^»^~» 

Ok»4f  J^f  IK  m  — 

  TEAB  EWDEO  

QUANTiniB- 

Unit!  Kener»t«d  

„    SOLD  (TOTAL)  

,,   lolil  lo  coDtuman 

Kiid  tar  pobUc  Ugbttag,  ke. 
„  at«i  oo  work*  — 

vtrm  SOLD  PBR  s  ap.  LUBOAIMBt 

Maxlniuia  tuppljr  dcmMuM  —  .■■■■i  .1 

Number  of  paUle  lk<Dp«..__________ 

Kunib«r  of  ooaiamcn  ___________ 

Coaoaotioiii  to  nuloi  In  B-fej^  1a^«^«.>.__ 


Bdiobanrli  Ocpcmllao.  I  Lads  CorpoMttob 

April,  I8y5.  1  May.  1S95, 

TiiiTo  nirccnnt.  and  B.T.  alMiaM* «amalk  I  Ali«rniiM<  (.'urrriit.  ir 

Knuk  A.  Kewiij|:,'t,:iii.  |y  Haroki  UiokiiMon. 


KAV  IS,  1899. 


4,174.541^ 

3.12J.a0ti 

1,044,733 

uijsa 

702  m '4 

896,7i7 
117,000 
 4706 


MAY  IS,  1900.  I  XAR.85,1M9.* 


fNm}  — 


OAPITAL- 

AVTHOatSKD  (TOTALI  

(litclndlsa  DabaoSBr*  <livgai)__.«. 
(tWUj  

nuM. 

Lo«n  (IncluJinK  D«b<9i|an 
iVTBOEUED  BUT  HOT  TIT 

BhAr«  (uniNiiuvd)  .___ 

ShArn  (uncikll«d|  _ 

Lon  (iiwiluding  DcbsotarM) 
KKATDCIOtAL)  

BiaEKYB  OB   

MVKECIATIOR  PaHO   nr»«-imTT>mr 

■ZrEHDBO  (TOTAL)  __..».M_.in..« 

l^uidj  Mid  bttUdlni^    ,r    ,  ,■  !■•  - 1  ,  •  -r  - 


ToUL 

£38^ 

mm 


8&35S 

8352 
395  357 

i  1,9^3 
l';:,6U' 
20,-:,Ml 

-  5.357  < 


r«r  kflomut 


I  iiUfi;>lj  __...,.^._______.. 

11        nsetJeri,  fte*  »••••_•__. .._..._m,. 

„  pabUoUcbdng  „.__„__.__«. 
«        Ml*  of  laatpi,  M. 

„         iDi»<3<i!!iin«ptiii  ioar<»« 

E  J.  Prjf DITUEE  OUT  OP  SEVBN UB- 

TOTAL  com  «_^^„„_«._...„_««,..«, 


8J 


61)3 
178 
840 

11^ 

•WO 
111 


6.27S,357 
5551,728- 

1.181,775 

21 8 

4.S87  kilowatts 
747  arc 

85i000 
ftU7 


rwkiiomM 


1.0OLS4O* 

i,ooi,9eo« 

1  arc 
1,000 
78,280 
T&OOO 
8,400 


£Btei£» 
687.058 


42,478 

14.696 
595,655 

lO,'H,2(yi 
2ll,t<37. 

£  ID  WO 


; 

em 

721 


17V 

732 

12-9 

34-0 


Fuel  ((Deluding  cvU^  to)  , 
Oil,  wwt*,  w»t«r,  •UMIwMM.BMsa 

Kt  ttAtion  ____________ 

Repain  imd  malntmikocs  Kt  italioo  _  _ 
DUtriiittion  0/ tU^riaiif 

Rep«in,  nomli  (iC  niifai%  Jte,____ 

H«n«waU  M.MiMH»M*____.»__. 
MWAOEURT  in  flOPKBTT  OBAMU. 


SalariM  ___..._______. 

Biati'joery,  Ac.  ___________ 

KtbaUklutiaat  obMSM 


r,5U!. 
£48238 

10 
9  l«i 

r.'t 

£24  508 

nm 

? 77  7 
'7Jt6 
662 
2,F,J7 
2,1112 

1,67« 
l.tSft 

i. 

M93 

t.  -r.) 

■•.13 

170 

_13M/ 


2-773d7 

2'?.V\A. 
O'OCIM. 
Oo2'->1. 
01X2,1. 
0  GOld. 

l-4C(9d. 
10y4d. 

vr.-:',d. 
0 

0  OSCkl. 
OlUil, 

l}lll-i- 

(rmm. 

0151a. 

0-31fid. 

01  :M. 
&ISS..1. 
C-:j2-U1. 
Otiic: 
OCrt*i. 
OliX.H. 


FINANCIAL  KESULTS—  ^'''*'' 
voBKnia ritoFiT FOKnAS  .  £23,730 

Ihun  ««rtf«d  to  KcMT**  or  lUxXbtf  WvA  I 

V«-(  >r-»T-=»  .  'Ti  '-■,-1  'i-i-!.  nrSiiotnro  chargM) ...  h'27!! 

BALANCli  FROM  I, AST  ACCJUNT  _._._.__..._  ' 

BALANCE  AVAILAiaE  FQE  DI6TBIBCrTI0!».»«.  5,8gj 

O&DiiiAJtY  Itmiiiiiill  iiJ,D  .  ,  ,  — 

riBCBMTAOB  OF  TOTAL  COSTS  TO  OHMI  imm 

Kx|:«nditure  per  kjluwatt  »|»cttj  .-_____.^_  ' 

UTBNOB  P£K  KILOWATT  GAPACITT  _  

Kxiiencliture  jitr  fi  c     Uuiu  caL>ftcU?-  m____ 

EXTENITE  FEE  8  O  P.  UJU  QUUSCn 

azTSMUE  FEE  8-o.p.  iiAiir  oonnotiD  _____ 

Prioo  chiu-Kcil  (or  liii;litlux,  p«r  unit  __.....mmv_ 
Pr>c«  churgnd  fi>r  ]>:>w<ir,  jxir  anll.___..._^„.^ 


6  95% 

2-'12  , 


Ti  ,tal. 

Pttr  unit  »iltl 

£63^  , 

8746d.  1 

33.631/* 

S-27$d. 

44  1 

CMWM.  1 

10,372 

0419,1. 

Sfl' 

OOOlil. 

0020,1. 

£32,553 

1  407d. 

2&621 

IIOM. 

liSi  Id. 

12  071 

IJ\S22.i. 

1,121 

OOlfil. 

J,'jlfl 

0  1,St.il. 

ouw. 

1,053 

l.(X4 

0-043,1, 

,v,'. 

2,235 

Oit'nA. 

6,933 

asooi 

OHM. 

0  ,',v,y;, 

OOlSd. 

135 

o-ooai. 

1,010 

Oi>l>l. 

2,702-- 

0  117,1. 

Ti>l»l. 

£30,»ri 
5^886 
11.119 

13,179 
5,836 
3,574 

X  to  mpBti 
capLEAp  tide 

625;' 
119^ 

lilt 

o-74i;i 

5a8'4 
£.1. 4«.  a  i. 

£10.  7b.  Od. 

y.  4.1, 

6s.  m. 

43.3d. 

3 1,  ,i.  ,-■ 

1,'  h-.: 


'  tl4  JJ.T  arc  p«i'  mm'- 


513;; 

C-V  0».  01 
£7.  16.S.  Od. 
2-.  ti.\. 
SB.Od. 

48.  3^d. 

3  ,  i.  p 
I'.i. 

.t,14j>ci  tirvJauip  iwrauii. 


8,006,840 

l.COO 
47,2Jy 
211 

3,,126  kU,jw»lU 

1  ;irO 

i.se« 

»,96} 

sooo 

MO  


Tot*L 

F«r  Wmlt 

y 

£236,521 

226]681 

746 

T-77 

taol 

232,516 

74.174 
B9.C4i! 

968 

371 

1 

307^22 

1:^,267 
HI  01 » 

101 

iM  A 

4*7 
31-8 
417 
-»« 

Per  unit  i,^I,l 

Pe-r  nil  It 

£18,281 
17,188 
8.32 

Id 

'iJr,V 

4-iaod. 

irlwd. 

.  O-054,i 

OOdO,! 

£36.221 
24,1066 

•  IJW 

4335d. 
4-0«M. 
MUM 

— 

£4178 

-ao 

ioo 

136 

10O2d. 
0598d. 

0  litT.I. 

0  o:v3,i. 

I>2C5,1. 
0  0B2ii. 
(■■0:d. 
0«24d. 

oom. 

£yl,i>30 

6.165 

■  ■ ,  'j  'Ji> 

2,592 
5t,l 

1874 
Sf,7 

846 

1 189d. 
0738d. 

O'JICVI. 
0-043J. 

0-UM. 

tftOM. 
O-QflM. 

UM 

0-404d. 

(H61d. 

I. '!'■-' 
1.M6' 

114 
■Ji 

110* 

ir< -;:.!.. 

0-25M. 
0027il, 
002  iJ. 
002(kI. 

13". 

iy4 

320 

u-;; ;  ^ 

0-2t^)d. 
0\llt,l. 
0C2^'i. 

0-0.ii'<,i 

%  to  raean 

TuUL 

%  t^:,  mean 
cap.csi'  ti,lr,I 

£14,103 

614;; 

£26,291 

973°; 

4,2^1 

*•  '".0 

6,5l<5 
12,473 

4Tj2V 

3,636« 

1  3'4a% 

^  316,i 

22^9% 

£1.  14a,  Ifkl. 

£7.  12b.  5d, 

U.  :  .1. 
4s.  11)  id. 
Is.  8d. 

41,4.  ti.  i  i,' 
21, 1---  n  , 
44  [  I.-:  ',1 


27  4'i 

£ll.iai.Od. 

8a.  Id. 
7i.7td. 

6s.9ld 

4iJ.  10  &I./ 


■DIVBOXOIL— BRiiiajii-a  IikIviImi  t^ti  qnit*  (,«  nivU-r  iK,Hvr.  fr  liirhUlt* it>,<ui 
Tor  urr  1»i»pfl  and  |w«Ca.  d  Ovcr.«x]M!iideJ.  rf  tjiciutlM  £1,4<9  Inr  moli-.r  povvr  at  (rr  unlU 
r  Ib  m<t<x^t  •,r  an:  labi^fin  piivulaVjillUiis.  ;  IiiclaiJaa«l,m(lifi)9<>nl«l  <i<  gciKral  npirtM** 
•  4  ni<i,:>iic<ixul  !4iil.J«el  i»  <IIk-i>«Iii«  Up  (,:>  ii,  |H^r  ant.  A  Inclmire  iit  apkcci,  IB  i.T<'rv 
riM),vt;l.  >  liiclalit*s;!>A1<|iira>i>ViTlo«iT,  liK-!wliia£ls,fW<in  ars  1biii|i»iui,J  p««ta.  t  la- 
tlwUa  1:3,11  n  <,,r  ainlHr  |«i«vr  H  Iicr  im||.  ( liidiKM  tSit  ttahl  1ir  iMUrtliCv  uMWpaar  lur 
dawa^  bjr  ikI  rviitt «,!  [iini]Hrlj.  m  I  iwl<i4««  <  I JM  Wiff  iKI^B  '4  Oviwial  «i|ieiM«*, 

£W«irtiH"tttluit«r  i>aBi|MUit7,  ett  u>  ilcttailvqu  <•(  annjr  rnirM*,  *iM  cm  liniimtn, 


 I,— BOAtli'i**  At,  >oiiU  r„r  iStluK  jwlraaiOrUAort.  IM, 

tv  MaiHi  Sf,  linw.  *  U*«Ttxvcni4«>l.  <  Us  mila.  d  lacllxl**  <lu« 
nninnmtlnn  af  dlRfiaf*  >4  tlw  Vinluliiii.'  ll«UB,(u-Uoim  Kl<«trlc  Co. 
4  I'urlxJ  t<i  <apll«iMiiiKniraciiBanC(.>lBc«t£tii6«lMir(t,«  kirclitcDfal  lu 
change  uf  nnnarv  awl  iU,60l»  In  riiaptct  td  dlm;«nM  nil>*-«r  <x,*trTd 
aiaJaa.  /In(illBeii*lnl»B»tul»|k'r««ut.  tnt-lirft*  C^MJ  or,  liulta- 
niUkr^fttftd  aalliiii  ai>4  17^.411  <m  iMiKr-vuvtrtil  mln*.  *  invludua 
■■MlldllC*!  eSi,  f  I  ll«l«ik;<  iiimtnuh  %*  « ITtv 
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1, 2  &  3  SALISBURY  COURT,  FLEET  ST,  LONDON. 

Tdepktmi:  949  Hulborn.  TtUsnmt  "BjoiMOii*  VnnpMn  Lmnxw. ' 

a  IMUn  nUHng  to  AiftKHMlNW.  AinrUitwmtt,  mdoOur  btukmt  wutUrt 
^«  aiUrmni  to  Iki  Puilliktr  "The  Ei,»ct«ici ai»."  SaKj4ii»y-«M»r<, 
!  iitl-stritt,  Lonion,  E  C.   Ckiftut  a»d  ilomy  OrJtn  ikoM  it  mtd$ 
tmaHi  to  '-Thb  EutCTtlciAM"  Prtnttaf  Mi  PiMUkinf  Ccmfm^, 
UmUii,     li  wMwrf  "  CmWi  Mi  rPL** 
iMinfif  fiiftff  ft  ii  iWttiHi  <»  Till  ffiii  I  m  ■ 

kNm  for  i»ufHo»  in  "Thb  ELtCTKlcuN,'  or  tomtsMnf  fuuHau, 
must  b4  acamftmitd  by  Iks  luwu  tnd  aidrttt  0/  <*<  mrU*r  at  nii$mu  of 
good  failk.   No  netiet  mkatntr  it  taktn  of  uumywum*  tommimittHoM, 
"Thi  Elicthiciam"  it  pMitkU  mry  Friday  aMnmaf,  i»  Um  for  tht 
wwmiH  wuhU.    It  tt  o»  tti*  at  tk$  railwtf  beakttaSt  MrMyiMrf  M« 
~    '   1  M  Prid^  iMnriKC.  mU  itm  U  obUintd  of  all  BooluMtn  mut 
or  tirKt  from  U*  PMthfng  Oficti,  at  abovt 
I.— The  Rate*  for  SBbwriptioni  to  "The  Ei.icrmiaAir' 
•Ruaader:—        Yiab      IIalp-Yias     Qoaktes  1  Pott  free, 

vauuwtMgtm  MkBd....  iai.M..Ti.o«.    }  mMm 
rmmwem  ...  Mi.ML  .  mM.  ..  lute 
Nm  Vcbmuaf"  Thb  Elbctmcimi  *  w— !■  w  AfHI 

-  -  "~"   ■  ■ 


The  Rate*  for  SBh«npHoni  to  "The  ELECTBiaAlf 
Yiab      IIalp-Yias     Qoaktes  "\  Pott  free, 
•ta.e«....  iai.M..Ti.O«.     }  p»7Bfala 
Mi.ML  .  m«a.  ..  t&tC  IliadMM 
t  ELBCTBictMi "  w— iBw  <■  Afrtt  mfOHOir. 

rt  ae^HomU  a4v4mlag*t  to  AdMrtimt,   It  luka 
tk«  iHiwI  olnmlaUon  of  aaj  Beetrlea]  paper,  and 

IBllttftar  tlu  Worll.    J \is  stu'.mtnt  it  guaranSttd. 

 U  RmIu,  **. ,  loTvaritd  on  aMieation  to  tkt  PMitkn. 

Tbahs  Amnariiainim  imtmiti/tr  m  tmtmt  ittut  mutt  rtmk  tk$  Offm 
mttUtuOtmFkn»ftiittmJiumUf.  Ktnnmlt of $* firing UtmUmmt 
irthw  aaitUmHmlt  if mtHngUmiltmamtt  matt  ia  fa  PubUskmi'tkmii 
If  If MfeiMlvk  m^lff**  AdurUummtt  tf  Wtkmtt^  miming. 
Of  iciAL  AMNOONCBMBim.  Aqctmiis,  bmI  Smau.  AovBaTunaom 
utafttd  up  tot  t.m.  on  Tkmtdsf. 

■LBOnUOAiL  BOOKS  AMD  PUBLIOATION8. 

AH  Bookt,  NtWffaftrs,  and  otktr  publitaliont  can  bt  ordtrtd  dirrct  of 
The  ELicraiciAN  "  Primling  and  Pullukint  Comfany,  Limtltd.  Tkt 

wtU-*nowm  " Elbctkiciaii " Sbbus  ot Standard SitetrittA  Worktnttmtnt 

oonsUti  o/-* 

ixjwnueu  nmn  ra  TSLStsm  mnuuu.  By 

Ki^  Yoime.  M.I  BJL  niMKIaM..MafrM;  ilmiedlU. 

TMM  nvnnv  euioi  to  fOBKunra  cablb  txru*.  b* 

MMan.  n  K.  C.  PiiiBEa  *i>d  J.  C.  H.  DAEET.   flic*  61.  Mt ;  al>rt«d.  (ta.  M. 

anuoesAPHT  or  z  %ai  LimArnsx  amd  skskabch.  »],t«i 

^7  C.  E.  -H-  mn.J.II-9.  with  W)  lDt»o«Iii.-tl  Ti  in  lfi<.  liliV  rj  .1  O.iki.1  Tiil)«  ud 
Ktalcn  Bar  wrk,  »ti  1  »  ctiiipur  (IrUin    itkUckI  Utou  "  on  Um  iuMkl 

THB  roramoKXTXK  AID  IT  I  Aoivaon.  Br  w.  a  ruan. 
LOflAininra  «r  VAvtn  ui  usotbio  li«xt  itAuit.  bt  r.  a 
mvrm  rown  SreciABor*.  Br  a.  tibobi  oabib.  mw 

IK.  td. ,  txwl  frM   

■nHABISK  CABLX  LATUIt  AMBUTAIXm,  If  Ob 

■OS.  Prli:*  1S>,  Ad.,  DcatlrtK 
SUCTUCAL  LABoCunt  IMIB  A» 
AdTaaoed).  AiT*a«rtavlB.I.A.~ 

on  tpfflloUi^    

ILlOTBOMAOirmc  TKXOBT.   B7  Oum  BEArnmB. 

lii.  6d^poitfn«  IJa    Vol.  II.   FrlM  Ik.  M. : j>i«t  rnw.  Ita. 
THB  AttnilATX  CD&aXlTT  TSAnrOBKBS  IB  THXOST  AVS 

rBACTiOX.    By  rn  J.  .v.  rixMino.  vol.  I    THE  islultio.s  or 

BLECTRICCI  F.RKN T^.  Mtw  Ei>mn».  Prl.'«  1J»  6.1  .  j. .,1  trM.  VOL  H.— 
TUB  UTILl!>ATIO>  or  INDI  CKUCtiS.ll.XNn.    Vt\c»  lu.  (hi.,  DMl  ITM. 

BLBOTUO  LAVFS  ABD  KLXOTUC  LIOHTIie.    Br  FMif.  J.  A. 

rLSaiie,  M  A..  I)  .  K  K.^.  .N«r  KaiUon.  M  ortfliul  tllutnMoM,  pilee  (a 
■ASMXTIC  IBDUCTIOH  IB  I&OB  ABD  OTHKK  KBTALB.    Bj  Fnt 

J.  A.  E*llfO.  M  A.  cdlU  in.    Price  lut  Bd  .  pij«t  free  ;  .,1  i  i  ;  ;  I ,. 

ILXCTBIC  HOTITB  POWSB.   Br  A.  T.  SxBU.  lOi.  6d.  poet  treB^ 

m  ABT  OF  xLKCTBOLTno  fiT^wiTiMr  tv  SBAU  cifcwutim 

•od  rractlcallL  UyDcOMMBeOBB.  fHHl>.M.iBlHftl» 
BJUnXO-OSXlIIBTBT.    Br  Dr.  GErmaE  nnRB.  MwlliVartfeM, 

nMiMuaonBroBZLxcTBicALSTiTDxam  afA.w.Wmnaa 

and  B.  D.  WiiaiRm.  Pric*  b.  ed.,  K«t  r roo. 
MVX  ABMATTrBBS  AHD  COlOIirrATOBa  (TkMrj  and  PractUt).  Br 

r.  M.  WETHOVTH.   rtica  7i.  ad.  pott  In*. 

nsnoAnuucBBT  ULMrASDinxABVfAami,  BrOnwr 

A  MeSB  BOOK  01  fiiOZIWAK  nVniDIM  nSMVLX.  Br 

IK.l|,BMMB..Mw1!kN.MHB«ltai|k.M,,thraid  la  ; 


Vol.1.  Priot 


b  Two  Vdn  np«B  aoveiE,  b. , 
fUeai  dUtk  U.  tt..  ton  frM  la.  M.  Mch.  ^iciu 


FHT:  HraRALUKo  Acnom  Spaci  wiTHutn  WiBia 

BT  ElECnuc  Watee.   By  [It  O  J  LoVjl.    .Srw  IMition.    Prlc*  bt.  oei. 
A  DIOUT  or  THB  LAW  OF  XLXCTBIC  LIOHTIHS,  XLSCTBIC 
TRACTION,  TELEaRAPHa.TELEPBOIlSS.  JM.    A.  Q.  CSBSU-aAnraaPk 

•ABBOB  1IAXU(6  FOB  ALL  BimBnU  I  ■■HIM  Ir 

JEHL    I'rioe  \0m.  W.,  i.j»t  tn*. 

THB  KABUFACTU&X  OB  BLBCTIIV  SML. 

uviaa  Ui  U>e  bubUahmtnt  ol  a  CwkoB  UmmUkmfT'Viin'Sk  <  ^ 
THB  BTBAX  BBSIBB  IRDICATOB  ABD  IHOIOATOB  DlieBAJBS. 

BdlUd  b»  W,  W.  BB4nBviiT.    Pric.  a<.  6d  ,  f/ott  tn*. 
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Tax  XLBCTBIO  ABC.— Mn.  ArnTuic.  Thu  work  i«  in  the  praaaiMl 
Witt  wMtate  Ml  kiitaifaal  AMk  at  Um  wjiBiiMlB  Ite 
•leetrie  ve,  m  mil  aa  tha  inporlaBt  molls  iif  ibimiI  iMut 


l.nnKinf;  th«  tlionry  EOtI  practio*  ot 
'Hic  l~.,k  will  b«  full;  illuaUated. 


FBiMAKT  BATTXBIXB.-A  wcric  00  tW»  «itj|<>it  irtB  AwOy  U  pMkMI, 

ttB^riflMiy  BkHei^  op  to  difeOb 

BECOBDAKT  BAmBIBI.— B.  J.  Waob.    Eutly  aiaatrateil.  The 

.\ulti"r  in  lhi« 

the  ^.lirtuifi'.ry,  ilfiiij^n, 

Ijatterim  itr  acxjuuiuUtuTL 
"THB  BLBOTBIOIAB"  WIBBKAir'S  rOOBXT BOOK.-E<Ut«d  hj  V.  C, 

RanuH.  "  Tbe  Eleeukiao  "  Campaay  will  tliorUr  pabliih  a  valuablo 

peckal-boaklQrtteOM«(r 


rk  will  deal  briefly  witli  tha  Uiaoi7  aad  &1II7 
niifo,  ooiMtnuUMi  aod  MMwiftwfo  aC  i 
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SPEaAL  NOTICE. 

NOW  READV.-Vol.  XI.V.  <>(  "The  EiJKmunAE."  (962  pagM) 
bniiMl to ttniag gI«>Ui.   IVia*  17& 6(1,, poat tree,  18*. 6<1.  Akoreadr.Coni 

A  aaapM*  aat  a{  "TBa  BunuaAB*  (Una-lflOO)  OBB  BMW  ha  anifUad. 
Thaaa  am  WB  fwy  MNBt  aod  aariy  ap  " 


NOW  MAOY.— "TEB  ELECTBICIAB"  BXAODfO  OABB,  Holda 
four  tofim  e(  tha  JounaaL  Strongly  mad*  and  curded  for  kaogisg. 
Mala.;  pMkfeM^la.4d. 


PRINCIPAL  LODGE  ON  EDUCATION. 

On  Um  r«OBDt  oooMum  of  (lie  recoptioa  giren  bj  tbo 
teaiohiog  staf  aai  Btodaati  of  Um  now  Uohmity  of 

lUrmint;li.'un  Id  Vr.  Oi.p.  ►  '.  LODOB,  »8  their  rrincip:i1,  that 
omincut  physicist  ileli^orcil  an  BddrMB  which  embodica  many 
Buggestion.i  affording  food  for  careful  thouf^ht  and  ooBBidera- 
Uon  by  authoiitiM  on  •dimUos.  There  is  bd  origioBlUy 
about  many  of  ttuie  ioggMlioiM  thai  wonM  be  ttttltiag  on 

any  occitsion  ;  but  tli<-  psrlicular  OL-ca-siim  of  tho  birth  of  a 
now  UniTCT'iity  and  ihc  in  tiUlation  of  a  principal  whose  fame 
baa  bad  iia  ori},'in  more  in  brilliant  scientific  research  than  ia 
the  bnaiaeaa  of  eonirolling  education  adds  eddition»l  aUrae* 
Uveneei.  Y«4  lh«  originality  of  thought  and  netbod  vfateh 
hea  oharactoriBcd  aM  Dr,  I-iiik(k'>  work  a.s  a  kftJi  r  of  phy.sieal 
•eienoe  might  reu.sonubiy  liave  been  expected  to  exhibit  itself 
in  hia  pbiloaopby  of  education  auJ  in  his  art  of  Unireniliy 
teaefaing.  Brieflj  stated,  Ut.  Lodob'b  ediMBtional  ajstem 
ooBsiats  bi  tbe  eneoungement  of  tnie  knowledge  and  right 
understanding in-tteail  of,  or  nvi-:i  nt  the  expense  of,  mere  learn 
ing  by  rote  and  OTanosoont  rcmombrance  throngh  cramming. 
He  mtide  theboIdsnggestiontbBtastudent's  i<nowledgeslioaU 
not  be  tested  by  aa  WBailBBtioa  ImmediBtely  following  npon 
the  eoorse  ot  teaeUng,  bvt  that  there  Aoald  be  a  lengthy 

period  of  privatu  coi;;itation  aui.l  iiii  tjlul  ai-^iiuilation  inter- 
posed  between  the  U.st  lecture  and  tlie  exuminatiou.  On  this 
plan  all  tbe  merely  cmmraed  information  would,  he  asserted, 
be  forgotten,  iod  the  knowledge  really  acquired  would  bavd 
time  to  beeome  tbonmghly  absorbed;  and  thereby  the 
examination  it.-ielf  wouM  bec  nno  a  nioru  r.^liona!  an  l  elTectivo 
test.  As  an  iUusiratiou  of  the  reason  which  led  to  this 
proposed  change,  Dr.  Lodoe  likened  fh*  amely  enin  method 
of  teaeliing  to  the  act  of  pooking  a  portmanfcean ;  while  the 
method  of  tme  ednoaUon  he  likened  to  stocking  n  pond  with 
fish.  Examining  tlie  stmlont  w.i^  likriiL"!  to  ^i^^lnllt;,  a  sport 
which  was  much  better  uoUurtakeu  utter  the  stock  had  had 
time  lo  devdop  and  incieua.  He  thereiore  urged  that  the 
long  snmmer  vacation  should  be  allowed  to  intervene  betwesn 
the  period  of  instruction  and  tho  examination,  instead  ot  tbe 
examination  taking  place  at  the  cud  of  tho  term.  Another 
soggeetioo,  striUnglj  put  though  embodying  an  idea  that  i>  not 
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altogothcr  new,  was  Dr.  Ijoik-.k'h  advocacy  of  "  indirection'' 
in  stody— "Um  not  aiming  too  stnighUy  »t  ibe  thing  to  be 
Moompliilna."  Aftar  all,  «Ua"poli^oniiaiM0lioa,"  m  ha 
terms  it,  is  but  another  form  of  the  exccllont  advici!,  given  to 
etadtinta  iu  all  Licitorio  ages,  liui  to  conrmc  williiii  too 
reatrictod  limita  the  foandatioiu  of  their  knowladgo— to  Btudy 
not  onJlf  diMpllj  bat  bcMdiy  ilao.  It  is  Boooinctljr  expresaed 
in  Hm  wdl-knowB  deflnitioa  of  u  idnl  ednnlioii  aa  *'«im«* 
Ihing  of  e\i^tything  and  oTerytbir:?  ^^f  'irrnpfiiag" — a 
dcfiDilion  which  no  truly  discriminating  miud  could  confuse 
vith  the  "  little  learning  "  that  ia  "  a  dangcrons  thing."  Not 
•ballow  draughts  of  merely  soperSoi*!  iMcniBg  Me  meant  hj 
"MBMthing  of  everything  "  ia  ml  ednmtian;  it  is  rather 
the  antithesis  of  the  modem  mania  for  what  i-^  termed 
fpecialiaing — aa  dangeroos  in  itg  way  ad  diletianti8m  iteeU,  if 
eommenocd  at  ao  early  atage  in  the  edueational  career. 

Dr.  LoMix  is  by  no  mewtt  Dm  lizat  to  «iitioiM  the  cxiitiog 
•auxunation  system,  nor  ti  iM  oal^^iul  champion  of 
laformation.  Others  bc'ore  him  havo  called  attontion 
in  eqaallj  emphatic  laaguage  to  the  evils  that  are  fostered  by 
the  i7«tam  now  aaivamUy  la  Tognti  civDt  that  are  ai  folly 
rooognised  by  the  ignoble  army  of  cramouiBii  vbo  depend  on 
ihem  for  their  livelihood,  as  they  are—in  a  more  hooMt  way 
— by  all  who  have  to  control  teachin;^  or  to  conduct  examina 
tioos.  Tlie  aTils.  va  nj,  an  oniTeaal^  recognised  j  but 
faifbarto  >o  OM  hMbflca  aaeoanM  in  diwomlivw  iovsirtisg 
a  panacea.  It  remains  to  be  seen  whether,  In  the  event  of 
Dr.  LobGK'8  remedy  being  anywhere  adopted,  any  measure 
of  prevention  or  cure  of  these  evils  will  be  effectively  realised. 
Tfaiara  bm  been  ndToefties  oi  cefwna  wbo  bam  and«»Kiand 
to  ifaofiah  examiaatioD  altogetfaer,  bolfa  onl  eiiil  written, 

and  who  liivc  [jlaci'd  thoir  faith  wholly  in  tb( 
evidence  of  proficiency  ailorded  (luring  the  process  of 
ednoatloo  In  Iheelue-nwitt  and  labomtory.  Them  extremists, 
iMnrafar,  IwTe  orcriookad  the  impoctant  iaet  tiiat,  elthongh 
examinetion  ihettUI  nem  be  n  end  in  itself,  it  is  an 
essential  meang  to  an  end,  if  immediate  rnwardn  and  di.'ilinc- 
tions  are  to  be  conferred  by  the  teaching  institution. 
Bxiininations,  in  fact,  are  «  neeeancf  evil.  Then  ham 
been  others  whose  favoorite  remedy  has  been  Uie  ufeageBeBt 
of  examination  questions  in  sneh  a  manner  as  to  preelade  or 
minimise  the  advantage  to  the  candidate  of  merely  crammed 
infivataUon.  This  ma;  be  an  exoeUant  recommendation,  but 
it  b  pnetfeaUy  iapoarfbk  lo  emy  it  oat ;  for,  on  whatever 

system  periodical  oxaminations  on  any  definite  syllabus  of 
btudiee  may  be  conducted,  the  accumulation  of  yearly  papers 
of  qucEtiona  will  soon  alTord  crammcra  a  gtcadiiy  iinproviug 
oloe  to  the  probable  charaotor  of  ^oestions  in  the 
imuefliate  faton.  Dr.  Lodok  nadonlitefly  baa  mog- 
nised  this  in  drawing  np  the  sehfaic  which  wf  have 
jusi  oatUucd ;  but  ho  plactj^s  couUdcQu:  in  a  vaca- 
tion period  as  affording  means  for  the  evaporation  of 
crammed  infoaaatioDp  Uuis  pladog  the  mere  emmni«r  on  his 
proper  Icnr  lent  ia  tlie  exeiuiaetion  Toom.  Hebaseppanntly 
overlooked,  however,  the  vital  congidorallon  that  the  adoption 
oi  his  scheuio  ia  r(i&lly  ao  safeguard  against  oratumiog, 
because  it  would  be  open  to  any  "  student  "  wlw  might  so 
desiie  to  atem  iaforroation  into  lUe  portmanteau  like  memory- 
otgan  eU  tfanragb  the  eonvenleot  feeation  and  right  up  to  the 
hour  of  examination.  In  fact,  wo  may  well  despair  of  any 
system  of  esamioation  being  devised  that  &baU  render 
eiamming  completely  inoperative;  though  it  wonld  probably  bo 
poaaiUe  to  noiiganise  our  educational qatam in anobftautDncr 
•I  to  give  the  nnlly  intelligent  sta&Bi  a  better  diaaee  tlua  he 
hag  now  against  the  individual  merely  HtiifTed  t«niporarilY  wiih 
convenient  iuformation. .  To  the  gennine  student,  on  the  other 


hand.  Dr.  Lodok'h  ri  commendwl  period  of  thoughtful  reflea< 
tiott,  combined  vith  a  measure  of  mental  and  t^jtiotl  ne^ 
would  andonbtedly  prore  of  gnat  ansigtaaee  dorbig  examina- 
tion, especially  if  the  examiners  would  do  their  best  to  test 
the  intellectaa!  rather  than  the  memory  aspect  of  the  students' 
miniif!.  Xoverthcleas,  it  ia  not  in  the  brief  internal  of  a 
summer  vacation  that  any  very  large  amoant  of  ioteU«etiial 
aaabailntioa  of  etndieB  can  tele  i^im,  wbm  eompanl  wflli 
the  influence  of  h'felong  experience  and  practice.  It  ts  tlio 
stu;idy  c.i.ercise  of  education  in  daily  life  that  traosfonni 
information  into  knowledge.  One  of  the  most  efficient  aids 
to  this  tnuwfdnnation  tbat  a  etodant  oaa  adopt,  as  r^rd« 
the  teowMige  of  oidiittiy  adnoatianal  nbjeots,  Is  for  bim 
to  teach  lhoj?9  Eiibjecte  to  junior  etudcnts — to  teach  them 
rationally  and  intellectually,  not  to  cram  them.  It  ia 
when  endeavouring  to  explain  tbiiqis  tO  Otban  Nnt 
the  week  pcKte  ol  one's  own  inumMlfe  an  lamlod  to  one'a 
Belt,  aai  tbe  atroitg  parts  gain  addflioBal  strength  and 
cohoroDcc.  Wa  put  it  lo  the  Principal  of  the  University  of 
Birmingham,  whether  he  does  not  agree  that  for  examination 
oaadidates  to  undertake  a  little  genuine  teoddng  traik  woold 
be  an  excellent  ooonpatioa  during  the  vacation  period 
preceding  their  esaminatloB  ?  It  tfaej  cannot  get  pupils, 
letl" 


REVIEWS. 

(Otaks  «i  wr  «f  la*  miSuiMnmanwi  work*  cm  aeM  Ma>  ra« 
The  laventor's  Adviser,  or  Every  Man  s  Ova  Patent  Aceat. 

RyREdi^Atn  H^^^A^•.  S'.li  Kililiou.  (HiiirL«>!»  *  Sonii,  fB,  l**!! 
MfilL) 

This  ia  a  small  compact  treatise  on  patent  law  of  Qroat 
Britain  and  apparently  most  other  coanlries.  It  is  a  nsefal 
and  wdl  digested  book,  and  the  fact  tliatithasevi  lontly  tilled 
a  general  want  is  borne  out  by  ili  bating  aheu  ;y  i  ^  u.'hed 
a  fifth  edition.  On  the  whole  na  MO  rather  inclined 
to  think  that  it  belies  its  title.  Um  than  half  of  its 
400  odd  mgea  deal  witti  BcitUb  piknt  lav,  its  iBt«p|iM< 
tatiott  beam  Urn  Ooazta,  tba  dEaAias  of  spetificationa, 
oj^oflilioas,  aaaotnents,  and  varions  olSer  matters,  dealing 
with  wfaieh  form  the  ordinary  avoeations  of  a  patent  agent. 
If  this  portion  of  tbe  work  shows  anything  at  all  it  ahows 
very  clearly  that  the  wisest  thing  an  inventor  aK  a  rule  can  do 
is  not  to  ws  his  own  patent  agent.  Of  coarse,  if  ho  can  make 
himself  thorouL,'hly  convc.-Hant  with  a  treati-'ic  like  this,  more 
t'4pbcially  if  he  supplemonu  his  reading  by  judicious  rc^rence 
to  krgcr  and  more  exhaustive  works,  he  may  put  liiin.iieilf  in  a 
position  to  ilraw  fa'.i.sfa<:torily  bin  own  pali'Ul  apocificalions 
and  to  deal  with  other  questions  arising  with  reference  to 
them.  J'hU  in  that  caHe.  Ik^  has  practically  qualified  hiiu'i*  If 
to  act  as  a  patent  agent,  and  most  inventors  have  not  got 
sufhcicnt  time  for  that. 

We  have  not  often  seen  a  work  which  deals  in  a  more 
lucid  and  compact  manner  with  all  the  qnestions  arising  in 
regard  to  patent  law  and  practice.  More  especially  is  this  the 
case  in  regard  to  the  practice  before  the  Comptroller  and  the 
Law  Officer.  Tbe  portions  of  tbe  book  dealing  witli  tUa  past 
of  the  subject  figcu  the  bsst  apitoms  ot  tts  MiM  iluit  we  Eava 
seen.  As  nfanb  tba  ganaial  iatatpsatatkm  of  specifications, 
in  nfsrenea  to  aoah  oonaldairatioBS  aa  novelty,  subject  matter, 
prior  user,  and  utility,  the  author's  oonelosions  are  very  care- 
folly  based  upon  the  practice  and  decisions  of  the  Courte. 
But  wo  cannot  help  r-  r-otting  that  he  lias  so  persistently 
neglected  nearly  all  ihu  inoru  recent  decisions.  With  the 
exception  of  •■  Parkinson  > .  Simon '  and  one  cir  two 
other  CftSJe?,  most  of  tlie  deciKiuus  quoted  refer  to 
cases  thai  were  tried  long  ago— quite  a  large  nnml«:r. 
in  fact,  even  before  the  Act  of  |S.'j2.  Such  a  cuso  ai 
"  Crane      Price,''  for  instain'^'.  im)i  ctrlainly  no  longer  \v 

QOiwdeced  a  leading  or  even  a  ruling  case,  and  is  a  preoedeat 


Digitized  by  Goc 


THE  ELKCTBICIAN,  DECEMBBB  7.  1900. 


vhieh  hris  hcin  ovorrukil  to  M  [iractlcal  iiUHiito  and  purposes 
by  euch  reont  House  of  Lords  Jccifiona  as  "Dredge  v. 
I'umell."    This  l,itjj  of   iliiii)^  i.h  lui.slciuiing,  tmiro 

partiou]nrIy  when  we  considtr  tlio  incrcasiui?  tt  ndcnoy  of  the 
CourU  to  t&kv  a  narrower  ;irn]  narrower  \iew  of  subject 
niRtt«r  Bucb  b:<:;hly  important  hiiiI  iatorestiug  em«a  as  ibo 
I'ueumauc  Tym  cuses,  the  Iccamleaccnt  das  Light  caees,  and 
the  1  bree-Wiro  oaae,  do  not  appear  to  oome  in  for  treatment 
at  all.  This  is  a  point  the  more  to  b«  rvgrettod  in  the  fifth 
edition  of  an  otherwise  admirable  work  which,  before  all  things, 
ou^hi  10  be  up-to-date. 

Tbfl  nrt  ot  Um  work  ooaiiata  of  oompilaUon  trom  Uie  |«toat 
1m«  o(  fanlgB  eoDBtiiw. 

"Up  to  data  Domestic  and  Industrial  AppUcttioni  of  Eloe 
tricity."  !:>■  '  Al):.h,k.  I.TC-l  :i: ;  R^nif'l  *  Co..  1900).  U. 
To  ihii.-ie  not  conversant  with  tli?  posr-ilili'iee  of  electricity 
this  compilation  of  everyday  applic«t;on:i  will  prove  astonish- 
ing, while  to  the  electro- technical  LxjKrt  i;  will  introduce 
many  surprising  noreltiei^.  The  author,  who  mentions  that 
be  is  himself  an  electrical  engineer  and  inventor,  tells  aa  in 
bis  preface  that  the  book  is  intended  mainly  for  "  educative 
purpoflOB."  It  is  therefore  diBappointin)>  to  find  that  now  and 
tben  he  speaks  of  tb»  "  nnantkni  of  the  mysterioas  onmiire- 
nnt  energy  caUed  dnkwitj."  fitill,  little  bUm  like  this  ten  e 
il  leiftt  to  reUew  Um  Baaataiiy  o(  the  tim  gnmaiatieal 
Uanden  vhieh  diaflgue  honiblj  daioit  tnvj  amtenM  in  the 
look.  A  typical  vxunple  of  the  edmstiTe  "  aaton  of  the 
liook  ie  the  deEcription  of  "eootaole  for  fishee" : — 

I  took  a  lire  wnrm  out  of  a  imail  tray,  nttachwl  it  to  thtSlrillf,  ■Oil 
ioiiiiened  it  into  wkt«r  :  I  bad  not  to  wait « lone  time  mhea  •  filb gnlili«<l 
Bt  it,  with  ruutt  tiuil  •  re*]  itmt  <r»H  iliMhargMl  in  tbe  garden. 

Mo3t  inttiresliog,  too,  h  the  dem  butttMouUcer.  This 
CCnsiBtB  of  two  electrodes  by  means  of  which  an  electric 
ODzrent  is  passed  through  milk.  On  one  of  these  electrode.s, 
m  are  told,  butter  is  deposited,  and  an  electric  bell  rings  "  as 
the  electrode  oovered  now  with  butter,  beoomea  heavy,  sinks, 
oiut  en  flleotrio  ball  eiconit  ia  tbni  eloaed."  Uaefol,  else,  no 
dottht  ia  Ibo  ■borbotttebar,  bj  vfal^  a  aborgo  of  djri>oiB>te, 
biicioaiaib«B«dloiioabatt,ii«|loMol«a&i0oll]r.  As  ti  t 
Mtbor  ii)|eaaoml7  mbita  cot,  "  the  dtawbaek  of  this  nimiAt 
and  eCTcctive  nethoa  ia  that  the  sharks  are  blown  to  pieces 
and  their  commtcoiBi  value  is  reduced."  Agaiu,  the  "  Alarm 
for  Comets "  should  ffovo  iaTolooblo  to  of-to-dolo  doooitic 
astronomers. 

Perhaps  the  moat  novel,  attractive,  pleasing  apparatus 
described  in  this  remarkable  series  of  domestic  and  industrisJ 
applications  of  eUctricity  is  the  electric  cat.  This  is  a  hollow 
CeUnloid  lift  like  moJLl  of  ihe  oniinary  ho^istibuIJ  cat.  which 
has  in.-ide  it  n  jiowerful  electric  lamp.  A  liait  in  front  of  il,  if 
pulled  at  by  a  rat  or  mouse,  oiierates  a  switch  which  olotiefl 
tLt!  lamp  circuit.  The  rodent  is  thereupon  so  greatly  startled 
that  ho  leaves  the  neighbourhood  in  haste.  Thie  derioe  is, 
indeed,  one  of  the  most  practicable  and  patiHimthy  ol  the 
many  ingenious  inventions  discussed. 

The  unconscious  humour  of  the  book  will  appeal  to  a  wide 
oUiss  of  readers,  end  Auniabes  a  charm  which  even  the  vulgar 
and  bad  £n|^h  of  thavritar  eaonot  destroy.  Moreover,  the 
work  pointa  u«  a  HBoral— a  aunal  whidh  one  ia  inaritably 
guided  to  by  the  irritatiog  lailanlioa  of  tbo  phnao  "as 
snbatantially  (et  forth  and  deacdbad  sbova."  And  thia  moral 
it,  that  the  perusal  of  the  aidifves  of  the  Patent  Offiee  is  a 
poor  sul'' ti'ir.f  for  an  cdocation. 

Technical,  ladostria),  Commercial,  Bmrlifh  French  Qarmaa 

Vocabtllary.  V<t autDtuuUiliKt«, baDkcn, c]iemi>t«.cotaaiiuiuDa(;ctiUi, 
coaaula,  (.'A)miuerci&1  tntveller«,  cuituiiK,  drAughttoien,  elertr  t<.i>n>i. 
•ogionra,  exci«eu>ea,  ex|>erU,  ei|j>rl«n,  tinancicr*.  rovliino  en 
ttrueton,  minuUcturer*,  mwhautcii,  in«taLlurgi«tJi,  |>jit«nt  a^nta, 
phyticiattf,  \>riaVtn'  rbtdcn,  uilunt,  btudcDtf.  tourUti,  trajiiu  «^<M>t<, 
translatora,  JItc.  By  K.  Hospit.mjrk.  '  P4ri«  :  Th^  IndufirU  Hlfririuuc, 
19W./ 

In  spite  of  the  vArialjy  of  taohioal  sabjeota  tliat  abonld  be 
included  to  pleaso  all  tho  Tidooa  elaaiaa  ot  Kodoea  nun* 
tiooad  in  the  aab>title>  thia  ffiatioawj  ia  only  n  volnme  ot 
816  ^gU'Oobinin  pagea.  and  la  anMll  and  dendeir  ia  shape, 
like  am  overgrown  txiok  of  tho  "  Pseudonym  "  library.  It  can, 
tbeiaifore,  hardly  be  expected  that  the  dictiguary  ii  complete 


in  all  tbcse  Iranchea  of  technics :  but,  at  all  events,  ^f .  IIos- 
pitalier'.s  name  a  sutlicient  L'lmrantee  Ih.nt  ilii'  nleclrical 
part  IH  wi:ll  i^lili  1.  To  e.'-tiinale  thi'  value  of  a  dictionary  it 
IS  noc©s*ary  lir^t  to  use  it  for  a  considerat  le  time  ;  from  :i 
cursory  ioBptclion,  liowevnr,  il  u[)p*'ur-i  that  ttio  electrical 
engineering  tenriH,  at  any  rale,  arc  botb  numerous  and  accu- 
rately trani<latod  in  the  present  volume  We  have  already 
notieied  slight  imperfeoiiocis  in  the  not  purely  electrical 
words.  For  instaaoc,  "  Gummi,"  which  is  the  German 
eqaivalent  ot  our  (india)rnbber,  is  transUted  "gum,"  and  a 
search  for  tho  test-word  "  portable  engine,"  which  is  com- 
monly ttanalalod  wtOQglj  in  <iuch  dictionaries,  was  fraitlesa. 
A  featoio  of  tho  book  ia  wa  absoncc  of  classiS^tion  even  into 
the  tbno  aaiMfate  languages.  In  Riving  the  translation, 
tbrao  diflhrent  kinds  of  type  are  employed  for  the  three  dif- 
ferent langnaffaa,  bat  the  word>  are  amngod  in  aliihabokioU 
order  irrespoMHtt  ol  Ooir  language.  Thv  flMOa  OOnMOtttiTO 
items  are : — 

o,r^  men.  Koto.  Oalreiik. 
Bleachlnf.  Buacimim  BUfctuag. 

Blesb.    PlDIUA   tilM.    SttH.  FtMt. 

This  arrHogomont  is  a  very  ooavenient  one.  The  dietionary 
will  frovo  most  useful,  but  it  would  have  baon  still  mwa  so 
had  us  pulilication  been  cont.  mpi iraneon^  with  '.h.  opODlng 
iii.HteaJ  uf  with  the  closing  uf  the  Pari!)  Kibibiuon. 

Electric  Wiring  Tables.     Hy  W.  VwvuKt  MaTcocK.  {fjouAont 

Tiif  f-.iiiciion  of  a  pocket  book  h  to  contioe  the  maximum 
i)f  useful  information  in  the  mitiiiuum  of  space.  Mr.  May- 
cock's  volume  of  tallies  is  a  pocket  hook  in  the  true  s«>Dfte  of 
the  word,  measuring  only  1  in.  iiy  ti.iu.  by  in.,  and  bound 
in  a  good  leather  cover  wiih  rounded  edges.  Tiie  book  is 
evidently  intended  for  the  use  of  those  connected  with 
electric  wiring  work,  to  whom  mtiltiplication  and  division 
sums  are  a  source  ot  anxiety  anu  inaccuracy,  for  the 
tables  in  it  are  calculated  to  reduce  to  a  miniman  the  arith- 
metic required  from  the  designer  ot  an  eleclrio  nirini;  instal- 
lation. In  addition,  the  conductor  tables  are  good  and 
exceedingly  veil  ananged,  and  it  is  the  omisiion  of  both 
educational  aodimlaYant  BMttar  tbathaarondeced  it  fosalUa 
to  koep  the  aiw  of  tho  book  down  to  aoob  anaU  dimoaolonfc 
We  may  oonSdentiy  pndiot  that  Ur.  Uayeooh's  book  will  hnvo 
a  large  aamber  of  naaia. 

An  Elementary  Treotiio  on  the  Caleobis  Ito  BoRlnootinc 
Btudenta,  Wttll  wnwia  giaiiplw  and  ftBMinM  wwked  euL  Bf 
Julin  OralMBl,  &A.,  RE.  M  eaitMB.  (l/ondoa :  K:  t  P.  K.  Spue.) 

7..6d. 

No  better  time  oonld  have  been  chosen  for  bringing  out  a 
second  edition  of  Mr.  (iraham'a  axoellent  littio  book.  FroL 
Perry  haa  been  giving  the  oloelrioal  engineering  profesaion  n 
serious  reprimand  for  tboir  nogUot  of  mathamatioa,  and  bona 
is  an  elemenUry  book  on  the  oaletdoa  ready  to  hand  far  tbo 
youii>?er  mombcrs  who  wish  to  repair  their  error.  WopsniflOd 
Mr.  Graham's  book  on  the  publication  of  the  first  edition,  «ad 
the  few  iil'.erationg  lha'.  h:ive  now  In  iu  made  to  it  arc  all  in 
the  direction  o{  tulari.;ing  its  uiLluhiess,  being  moiitljr 
additiouul  e.\aiuples  of  the  application  ot  the  caloolas  to 
eki  lricil  and  engineering  probloms. 

Case  Law  of  the  Workmen's  Compensation  Act.  1897.  i^jr 
r.  M  Mi.NTux-SiaiiUHMB,  Biiriatar.  (Laodea:  ""t^"  Vilaon.) 

In.       net. : 

A  second  edition  of  this  useful  reconl  of  dtcisions  under 
the  Workmen's  Compensation  Act  has  recently  been  is.sued, 
in  which  Mr.  Minton-Senbouse  discusses,  in  simple  phrase- 
ology, the  points  of  the  leading  deeieiong  under  this  Act.  Tba 
relation  of  these  deohdona  to  wnnar  finding?  of  the  courts  arc 
set  out,  and  a  running  commentary  enables  the  lav  rcridor  to 
grasp  the  intricacies  of  tho  law,  to  appreciate  lUe  ditierent 
oondutiona  under  whieh  the  various  actiona  were  brought,  and 
to  dilbNiitiata  ana  apparently  similar  action  frant  naothnr, 
Boqkjan  of  labour  (aM  oapMaily  of  anob  tabaor  as  oqqms 
within  the  porriew  of  tha  kw  lalatlng  to  aooidaMbl  to  work- 
men)  can  profitably  devote  a  brief  timo  to  tho  Btnj|p  of 
Mr.  Minton-benliousKi'a  new  edition. 
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Colliery  Engineers'  Pocket  Book.  ByT.  A.  o-Posmudi.  Smad 

riiiliiju.    i  \Vif;»n:  "  Miiiiinj  Engin«»ring  "  Offii-*.)    If.  M. 

ThiB  little  work,  boih  in  tiz6  and  in  the  SHltt-Lion  of  matter, 
almoat  fnlAla  (ta«  idaal  for  ft  pocket  book.  Wbile  there  are  a 
few  inslaiMM  oi  toMOMH  of  expraMioo,  since  tba  book  is 
iailBded  m  a  remembranoer  rather  than  as  a  text  book,  this 
Mm  b  bardly  of  much  practical  coosequence.  In  dealing 
vitllflMdM>MMtwiiU.tiMftatlior  ba«  aUp fed  Mowwliftt  in 
1^  wplHtttion  (rf  the  ninpm,  Maicg  it  m  ■aalogoiu  to 
M  gallons  in  dealing  trith  '-  iter." 

Hmiau  A  Halake  Aktieogesellscliaft;  Elektrlsebe  Central- 

•BU(eD.    {Berlin  :  Jullu"  Sptinjxr,  IflCOl  lOui. 

Xhk  b  a  fine  and  weU-illuB(rat«d  quarto  volume,  bonnd  in 
ulaflti  iwf«itii.inini7  a  list  of  the  central  sUtions  built  by  Messrs. 
SiMBmand  Halske,  with  a  few  tftbolftted  technical  details,  and 
Jn  ah*  Ofe  ol  16  electricity  wodw  fall  descriptions.  Among  the 
Iftltor  MB  ona  o(  the  Yienoft  woA  ooe  of  the  Copenhagen 
atatian*,  the  flTS-wbe  syatun  at  Botterdau,  the  high- voltage 
Eichdorf-Oriinberg  tnomilaalOB,  Mli  tlM  Band  Cantnl 
EJficttic  Works. 

IkaMteuatoren  tax  Wechaelstrom  and  Drebstrom.  By  Qmmm 
KkTT.  2Dd  taitkm.  (BwUb:  JoliiiaSliriiigv.)  190a 
In  this  Tolame,  the  Q«niiaii  elcotrifld  wgiiicar  haa  an 

excellent  text-book,  sofBciently  tbooretioal  and  aoiiiOiantl/ 
practxal,  on  the  theory,  design  and  testing  of  tmnftlEiiMn. 

Jit  1  ii  :  1  1  Bdiied  considerable  matter  to  the  book  for  its 
new  edition,  and  has  reYised  such  things  as  the  curres  of 
iron  losses,  &c ,  to  make  tbo  who!e  qulla  ippUeaUa  to  the 

improved  practice  of  the  present  day. 

Maaual  of  Electrical  UndertaUncs.  1900-   c>n>|rtled  ndir  the 

,lirr>:tir>n  ot  Ur.  Kmii.R  0*BCU,  (iMdM ;  D«Bil|||l«a  HoHM, 
Nurfoik  etrwjt,  W.C.  iSn.  (kU  net) 
This  is  the  fifth  annnal  issue  of  a  useful  manual  giving,  in 
very  dear  arrangement,  a  mass  of  information  relating  to 
electric  lighting,  power,  and  traction.  Some  idoa  of  the 
growth  of  the  electrical  indattrj'  is  shown  by  Iho  incroAsing 
bulk  of  Mr.  tiaroke•8  .wori^— from  73k  pagoa  in  l  -  J  and 
1,086  peges  in  1899-inoo,  the  new  edition  hm  incretaed 
to  1,272  pages.  The  "  Manual  "  contains,  in  addition  to  the 
inCtnmaiion  given  in  other  similar  pnbUcations,  siome 
uaaftd  «liart>.  This  is,  in  fact,  a  pariiooLu-lv  attractive 
featore,  and  makes  the  "  Manual "  indispensable  to  the  investor 
who  has  his  money  in  electric  stocks  or  desires  to  invest  la 
tllf^m,  ](r.  Gaieka  deals  folly  with  the  nianofaoturing  branch 
of  ihaahfltikwl  jndnatriea,  and  gives  some  valuable  information 
wgardiog  iha  new  daeldo  wUmgr  and  tiamway  linos  anthor- 
iaed  by  Parliament,  and  a  eompltta  list  of  the  railway 
and  tramway  bills  aad  ptovilknal  orders  submitted  to  Parlia- 
ment during  the  1900  setrion.  The  graphic  diagram  follow- 
ing page  KiC  would  b*  improved  by  being  printed  on  ttWldlW 
paper,  bimilar  to  the  analysis  f^cet  which  follows.  Mr. 
Garcke's  book  ^iliows-  v^.-'ii  rare  in  ccinpilaiion,  ami  a  peculiar 
knowledge  of  the  rtquutmeau  of  those  Ukely  to  consult  his 
MMMtnal.'*  nMbodtisftavditalwtotiwpnBtm. 

Directory  of  Ilectrie  Lightlsf  nA  BMttla  SlMCtlM,  ISOO  L 

EdiWd  by  C.  8.  Ve»kt-I!hckx  rLondon  :  Haarl},  Walton  aad  Vincjr. 
6».  ntt.) 

Truly,  "of  making  many  bcoka  there  is  no  end."  This  is 
ihc  firBt  issue  of  a  now  directory,  in  which  i  ji  vc  ii  li  ijuantity 
of  statistics  relating  to  electric  lighting  and  in.i  :;i  :i  ;  and  iia 
publication  accentuntes  tho  fact  that  lew  m  Ju  .ries  are  so 
abundantly  cattrtd  for  m  the  matter  of  books  of  reference 
•s  the  electrical.  Mr.  Vesey- Brown  hasattempted,  more  or  U  sh 
Buccessfully,  to  combine  the  information  given  in  other  annual 
publioatious,  notably  Mr.  Garcke's  "  Manual  of  IClectrical 
Undertakings  "  and  "'Tho  Electrician'  Electrical  Trades' 
Directory  and  Handbook."  Any  review  of  tbo  new  work  must 
of  necessity  be  on  the  buifl  of  oomiianBon  with  these  much  older 
works.  We  caanaUj  opm  Uia  ^Uanual"  at  the  Norwich 
Elaotcintjr  Oo^'t  vSa,  and  conpaia  ttaa  partkiilan  givea. 
Emv*  m  Ub  Oanb%  book,  ianna  within  »  daj  or  two  of 
that  adltod  fegr  lb-  Taair&ovii,  gliM,  qfanBttr.  loma  later 
fiaons,  Ihwa  Mam  Ittilo  or  bo  diftaanaa  b  Oo  elass 
of  kCttmatMn  to  bo  fbnnd  ia  tba-two  poUieatioBa;  hat 


we  find  oonsiderable  variation  in  tli>  '  nires.  If  we 
wish  to  know  the  price  of  gas  per  l,oUJ  oubio  ft.  at 
Norwich  Mr.  Vesey  Brown  givtn  us  33.  and  Mr.  Qaroke 
8s.  6d.  The  population  of  Norwich,  according  to  Mr.  Vaiay- 
Brown,  is  100,96-1,  Mr.  Uanko  112,000.  The  equifahnl 
8  ap.  lamp  connections,  according  to  Mr.  Vesey-Brown,  an 
56,000,  according  to  Mr.  Oaroke  61,184.  Somewhat  siinllar 
discrepancies  occur  in  the  Idnooln  Corporation  entry.  Apart 
from  the  question  of  abiobito  accuracy,  however,  Mr.  Vesey- 
Brown's  book  contaias  a  naai  of  inibniioiioa  dmnn  ap  in 
simple  form,  and ii thoM  ii a dnuund formdi aooDaotion o( 
data,  than  ihoaa  wfh»  la^dia  it  aiO'  ante  to  oUliitioa 
for  tliia  eoBHNationf  endMnraar  to  pfovtde  Ibr  their  needs. 
The  book  is  well  printed  and  stroogly  bound,  and  will 
prove  useful  to  those  who  have  not  already  the  iuformation 
at  hand. 


IBS  HUUFIOTDBK  OT  (UUHVII  GlBBIDI. 

.  n  JDBN  B.  C.  KUSBAW,  F.I.C 

{('onfiituf'f  fi-iiii  105.) 

I.— COMPARATIVE  FURNACE  EFFICIENCIES. 

III.  Experimental  and  Estimated  Tields  of  Carbide.  1.  At 
Spray  duriD;-  tin  experimental  trials  in  March,  IStdj, 
Meesrs.  Hous:  n  and  Kenneily  obtained  8-971b.  60  per  cent, 
carbide  per  electrical  honw^pOWOT  taf.—<Sim.  Tr.  Jminui, 
Vol.  XVIIL,  p.  385. 

2.  Lewes  reports  that  in  his  own  experimental  trialj  he 
obtained  -SO-  SOlb.  per  eleetriemi  horse  power  boor. — Journ.  Gat 
Lujhliiui.  November,  1897. 

8.  Korda  states  that  in  Europe  the  maxiinata  yiald  is  01b* 
oarbide  per  electrical  hona'Powor  daj. — Hn>.  d»  CUm. 
TmlMttrU.  Vol.  VII.,  p.  841. 

i.  Wolff  estimates  that  tho  pntetical  yield  of  carbida  to 

8kg.  to  4kg.  per  electrical  horsepower  day  Xtiu.  f.  Anfat. 

(  7<««t».,  1898,p.  919. 

ti.  UabotaDl.  io  working  out  tha  cost  of  carbide  by  at^am 
and  imtiv>powar,  liaaH  hli  oaloolitions  upon  a  yield  of  0kg. 
carbide  por  Ulowatt  ia^. — Zfita.  J.  Amgett.  Chmi*.,  July, 
1HG9. 

6.  According  to  the  Fniilnt;  • ,  1  ton  of  carbide  requires  '  ?i  ■ 
expenditure  of  8,711  electrical  horse-puwer  hours  in  tho 
furnace. 

7.  Bnllier  estimates  that  in  praotioal  work  4kg.  carbide  will 
bo   obtained  per  electrical  hOCH'poiRt  iaif.—L'lidKingt 

KU'trvf^'.;  April  },  18!)fl. 

Taking  these  various  yields  and  reducing  them  to  a  common 
form,  as  befori>,  we  obtain  the  figures  j^tven  in  Table  II. 


Table  11.  ^Kiluwait  Hinu-s  nii:tM$ar^  io  product  1  Meti  ic  Urn 
(J.SOflh.)  of  Calciitm  Varlidr  c.intiiinituj  si)  ptr  caU. 
t  arbide.    tlj-jxrimtHtal  anJ  t»timaltd  Jiijurt$. 


Authofity. 

Rtf.  Now 

iKw.lm.  Authorilr  JtrfLKo. 

Kw.ln 

2 

4  103     Uelietaax  S 

4,3C0 

3 

•],^     Woiff  ...  4 

UouBtuD  k  Kenneily 

1 

4,393         ...  6 

7 

4,470 

IV.  Actoal  Yields  ofCartida.— 1.  AtNtogant,ui  160e.M0ii  r. 
was  stated  to  be  prodooiiig  9^  tona  aarhidii  par  lay.— JPAs 

Eltettieum,  April  17,  1898. 

2.  Prof.  LeiWaa  itatoa  that  in  piaetiea  om  deetrical  hom- 

power  year  yields  1  '25-1  -50  tons  packed  carbide.  (The  higher 
figure  is  used). — Ijum.  .It  ftylv.  'un  Lighting,  July,  1808. 

3.  Nikolai  Htate.s  that  the  average  yield  of  the  forms  of 
fumaci:  present  in  use  is  3kg.  per  Ia0li0>powor  daj<— 
"  Stahl  u.  Kiaen,"  Vol.  XVIIL,  p.  727. 

4.  According  to  Uab*r,  in  (iermany  S.COO  electrical  borse< 
power  honre,  and  in  America  6,000  electrical  horsa-powec 
hoars  are  reqnirtd  to  prodnOO  1  tun  oaiUda^'  Malttin- 
oheniie,"  Chap.  X,  p.  4C8. 

KciK.— W  b«u  n«l  >|i(«itjcall^  »l»t«il  iita  titxiMt  liia  Iwiu  ukcu  «e 
CBalMaiiiK8ft|WTciiit,i«al«MiMla<i<  caktasi. 
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5.  Patten  states  that  tho  latoat  form  of  maltiple  are  far- 
naoe  yields  0-40lb.  carbide  per  eleotrieal  horse  power  hour. — 
.Imrr.  Eltrtrician,  Jainn^ry, 

6.  Keller  states  that  M  Murt^n,  with  thp  (nn  and  Lieleus 
furnace,  5  2kg.  carbide  (testing  hG  per  oent. )  have  been  obtained 
per  Itilovatt  day. —  I  'l  rhnra-f  h'li-rtn<iu*,  May  C,  1899. 

7.  Pierard  staten  thiu  the  Mtimino  furnace.^  at  Ste.  Marcel 
jifld  l-SHV;;.  carbide  per  kilowatt  day. — L'ln>l.  HIrvli"- 
t  .'..■<«.■'/«. .  lirftitulnsr,  Ik99. 

K.  SUtomcn(  by  Corcbcrs  that  moel  carbide  works  oonsame 
from  5-  i  to  5  ~G  electrical  borse  powdr  hours  per  kilograniue 
carbide  ptoHticed.—Xriu.  /.  KUtiinfchtiiiir,  Oct.  5,  1H1)9. 

9.  Keller  slates  tbat  a  yield  of  G  2kg.  carbide  per  kilowatt 
day  has  b(on  attained  vikb  the  UMb  torn  of  Um  Oin  and 
L'ilciix  furnace.    PftpW \h6m CongtMl,  TH* ShetHfuw, 

Btpt  2Q,  um. 

10.  Btatemnit  by  Gtrlton  of  yialda  obUinad  b/  the  two 
fypM  ot  esrbide  furntM  :  Gonmiioas  4'CI»..  Isteonitteot 
ft-Hl^.  to  6*Skg.,  76  per  cmt  ouUds  p«r  UUvmtt  day.— 
JSeit$./.  SMttwhemut,  Fabtottji  1900. 

11.  Ptof.  Lewes  rtateg  that  tt  Porui  tb«  liaal  iMnlla 
obtained  have  been  .1  Tnkg.  pare  carbide  p«r  •Uctllaal  hOBW- 
power  day.— "Acetylene,"  19C0.  p.  302, 

Driuging  th^  se  various  tif^uics.  as  bcforo,  toacTi/nnon  form, 
namely,  the  kilowatt  boiirs  r«quin>d  to  produoe  *2,2041b.  of 
80  per  cent,  oubida^  we  obtain  tfa«  nsulta  maaoM  in 
Table  IIL 


TiHa  Dt.— A'ilDMdft  tlvmr*  nittitanj  U>  pmddre  1  Metrk  (mi 
(:ttiOm.)  of  rakium  CurUile,  etnMniu$tg  80  per  wnf. 


^  

AallMifitr. 

Kw.bnv] 

Autlwritr. 

IM.  X«» 

Kw.lini 

t 

3.676 

2 

4^1 

11 

i.Tm 

H  Uw   

4 

4,4'n) 

» 

3.871  , 

7 

4,680 

C»Am  

10 

4,1M  ' 

S 

6.066 

6 

4.106  1 

10 
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The  tahnlakd  figures;  sliow,  as  mijjht  be  expected,  wide 
variation  ,  the  two  exin  luc^i  lieing  ."j,!)t;i)  kilowatt  huurs  and 
y,57G  kilowatt  hours  p42r  ton  of  carbide  produeod.  if  ihc 
fi^cures  representing  the  yield  at  Niagara  in  1890  were 
reliable,  one  might  bo  disposed  to  think  that  no  progress  had 
been  made  in  the  <>flficiency  of  carbide  furnace  operationi>,  for 
the  consumption  of  energy  at  thin  plaea  is  the  loWMt  leoofiled, 
and  u  sligtitly  below  that  giTM  faf  KcUar  and  hmtn  in  IfOO 
for  the  latest  forms  of  furnace. 

Bat  figures  emanating  from  the  otiwr  dd«  vt  tha  Atfantic 
jn  the  early  day*  of  Uta  oarbtde  tndatlry  were  Terjr  ttvtcHt- 
wortlur,  and  ia  wibb  aaeaa  wholly  miaboding ;  and  thia  n- 
porlod  yield  of  2|  tooa  of  oarUide  fir  day  nom  SOO  s.a,p. 
ntntt  be  accepted  >-wm  ifram  MtU». 

■  The  three  nioRt  reliibio  and  striking  results  arc  therefore 
Nos.  9,  10.  and  11,  and  in  the  conolading  portion  of  this 
urticlo  ;hi:  fiiniitr-i  by  wliit'li  tli>  yields  arc  obtained  will 
bu  de^tribid,  and  im  lines  along  which  improvemeuts  in 
design  or  in  working  may  ba  expaatcd  to  Ooenr  will  be 
discassed  at  some  length. 

'  {Ta  hi  tancMti.) 


BBTORT  OF  THE  COUNCIL  OF  THI  ROTIL 

SOCIETY.* 

During  Lbe  pMt  ycnr  the  Imie  aad  attention  of  the  Council  have 
been  largely  oce-upi(.-d  by  )iu.>tine»)  connecttd  with  iimttcr>>  of  national 
and  niteiDatioiiiil  ii^iuitifis  interest,  in  which  U«r  MvjisUy'*  Ouv«rD- 
tteet  baa  eilbar  diractly  aeniiht  the  adnce  aad  —intiaee  ef  tbe 
Sodcty,  or  has  itaeir  given  afAiaooe  and  flBneiiIianpcirttevndcT< 
taklniii  proaw^ed  i.y  the  Sodety  ia  lbe  iatneals of  iSMMib 

mauAmue  </  Ma.j>,<tic  tAtiiralcriu  fty  JtWrjr  JbritaHyi.— Tbe 
epoualltce  appointed  l>y  tbe  Board  of  Tnde  to  lavaitiaate  this 
qntatfoa  h»&  mudv  i-vp«i  iuiciit«  ikht  Stocktoa  aad  in  Lodomi  with 
aiitmatnUdcTiit:<l   l.y  Mr.  W.   Wit^-nn,  AFi=i."tant-Profe«aor  of 

•  PruMilea  ui  the  Nxiety,  Xuvemlitr  30,  190O.  Ab.lr««U 


Phyiies  m  the  Royal  Cjtlegv  of  Scienee.  Ko  dcfiuiu  dvciaUMLbaai  ao 
yet,  l«en  arrived  at  by  tho  Buanl  of  Tnidf,  but  tlx:  iiuitter  eantjaaea 
In  lie  a  tuljject  of  grave  anxiety  to  thoee  interttCcd  in  tbe  protection 
of  obaerratoriea  and  laboratoriea  from  I'xlranvons  distailmnoes. 

Inirmatimal  Calaloiivr  Seitnlijic  Liltratur*.  —  L!»njii  ileral  >1« 
pro  grew  han  been  made  townrdi>  Ihc  rcili>ation  of  the  projicl  for  the 

f ublieation  of  an  int<rrn»liotial  eatalogno  of  xcicotilic  lit»'nituri>.  The 
ntemational  ("'inlcrtnce  of  lUCXJ  di'cidvd  that  Ihi-  ilitf;-;f  -liould 
be  iaauc'd  in  IT  volumt's,  ndatitig  In  17  ditrereiil  fci«iic«ss.  At  that 
oonftirence  the  represent  ilivi-'    f  untfieji  oiTiLially  anWribed 

for  ICl  «4.'t<  uf  Tuliimris  and  rcpn^ctitalive*  uf  fuur  other  countries 
■latad  wiiii-odieially  that  ihrir  Uuvcmmenla  woold  pcobably  take 
30  Mta,  The  addiiional  rr«ulti  «t-kich  have  oince  been  attained  are 
largely  doe  (0  lbe  actieo  of  a  Fellow  of  the  Society,  who  offered  to 
gtiatimtee  ibeSeclety  agaiaat  Ion  if  it  would  sobKribe  for  Aft  addi* 
liouat  M>ts  on  ct-rtain  cx>ndiliaa%  IIm  principal  of  whivh  worf  (1)  that 
tlie  I  nited  Stales  »hould  iaWrille  lor  a:>  tet^  aii<l  (2)  tliat  if  otlter 
countries  than  tho»e  whotc  reprf#ent«tive«  at  the  conference  either 
ollicially  itukM-ribrd  or  made  uiioflicial  Klutetncntx  of  iheir  probable 
iubecriptiuc>  uiiderl'jok  to  Uke  «  efrttam  niim1)«r  of  ^vta.  lbe 
supplcniintary  <iub«criptii>n  of  ih<-  K  >\  .vl  S  ciety  should  1«  reduced 
by  that  amount.  Tbe  firat  of  theit>-  i.oii<litious  i*  iiovr  fiilBlled  ; 
in  fact,  the  I'tiiteil  State*  have  already  *ub«cribed  fir  com. 
plet*  Ntt«  lit  lU  ttjuivaleut,  and  furthar  Kubsaipliona  may 
be  espcdtd.  Am  iffpida  the  etcead  ceadhioa,  the  nanber  ef 
additionid  tets  for  wbieh  tbe  Royal  Society  is  reapoarible  baa  beea 
reduced  to  17  by  tbe  promise  of  «uWnptionii  for  29  peta  from 
countiiea  tbe  inlrntiOBaof  which  were  not  declared  at  the  conference; 
111  v  iew  of  the  al>ove  factii,  it  has  been  decided  to  start  the  catalopie 
on  .'auutry  I,  1901,  aad  neceaMry  arraii^-diient*  have  been  made  to 
that  end.  It  baa  frrrn  the  firitt  Wn  eviilenl  tint  lli,'  iiftf  tirr 
tt'.ra  u  with  a  iiti'iUT  rm  I  a  |iubli.ther  if  «  jml  li  In  fj.-inM  k 
employed  could  not  bt  m  i  ir  bv  an  !iit(»fiijjti«iim!  i  jtiiiaitlo  .  .ind  m 
the  Ceiilral  BureiMi  ii>  to  I  -  >  r.ii' i-SiHi  in  !.  ■^i  Imm,  th' C' ■■.ucil  has 
decided  that  the  Society  thouid  niakt  caulr.wu  in  it*  own 

iiaiiie.  Ikfore  undertaking  tbi«  re*pon.-<ibility  thvy  Uid  the  facta  of 
the  c««e  before  Ucr  Majesty'*  Government,'  by  whom  a  guarantee 
of  £l,000aycar  for  five ycai*  ba*  been  gives,  "to  Dudte  good  to  the 
floya)  Hoeiety  a  part  of  any  leai  which  may  be  iaeaned  by  the  pnlili" 
cation  of  the  proposed  catalogue."  This  Quarantine  wan  subject  to 
rertain  conditions,  which,  in  the  opinion  oi  the  Treaaiiiy,  have  now- 
been  (ullilUd.  It  is  hoped  that  it  will  n  t  be  necvpsarv  to  ask  fur 
the  M^ni  ^oiarsntetd,  or,  at  n  i>'l,lnr  jimi'  thon  a  aniafi  part  of  it. 
The  Council  has  .ilso  deeidetl  tli.it  tlic  ItMv  il  fo^-ielv  shall  if'wlf  bo 
ihe  puhli*her  of  the  catiilivMi ,  llntujh  >  ■  mtr.  it  will  In-  nu.K'  In 
\«liirh  most  of  the  technical  duties  will  be  UDiiertakxu  tor  tiie  Society 
by  a  publuher  who  will  be  the  Society's  sKcnt  It  is  believed  tlitl 
the  cbaace  of  the  succeia  of  the  catalogue  will  Ite  much  increased  by 
till*  awtbed  «f  jptgeadaie.  Fotepa  ipvcrnmenta  weald  piefav  oet 
to  ester  wto  dueet  relations  wiui  a  ]>ublisbing  Sna.  Slepa  are 
beins  taken  to  oi^ni'c  the  liritiih  Ib-gional  Rurean. 

Ltituh  Academt/,  -  In  connection  with  tbe  Aas>>ciation  of  AcaJetntes 
a noat  important  nuMethaeengued  the  attention  of  ibeOewieil. 
At  tha  meeting  of  the  Aisoeiatiatt  aeld  in  October,  1  hoo,  aad  Mfemd 

to  in  the  last  report,  it  was  nadCMtood  that  no  .society  devoted  to 
one  subject,  or  to  a  small  range  ol  mbjvct*,  w^onld  be  n-garded  a* 
an  "  Academy,"  and  that  an  autdcuiy  mii'ht  be  admitted  either  to 
Ibu  Literary  Section  alone,  or  to  the  Scirntilic  Section  alone,  but 
not  to  both,  unless  tU  roiiftitntion  »howeil  tb.it  the  i-phere 
of  its  labour"  i.iul.rai-L  1  both  lilitiry  aiiil  ■i:urit:lV:  sut>jecta. 
.So  far  »i*  ihf  ''uHiii  jl  H  iwiire.  Ill' 1 L'  :■  :;n  fi  .:;i:;v  in  ciislcnce  in 
Kn^I.n,'!  ill  nil  lit,'  ".ilh        ]lij1>  l^y  ;lif  Literary  Section 

iu  such  a  tuaeiK  t  :v  fali.siy  tbe  tir»t  of  these  comhtion;.  Hence, 
lis  BuMan  at  {n  -i  nt  t^taad,  tlia  Royal  Society  bung  rc^^irded  aa  a 
^vieBtille  MWivtv  >  Illy,  the  United  Kuodeai can  only  be  reprennted 
on  the  Scientific  s<.'ction  of  the  As«ociaUon.  The  CouDcil  put  them- 
■elves  ill  coiniounication  with  some  diatingnisbed  men  of  letters  with 
regard  to  the  foriiiatiou  ul  a.  Litorarv  Acjidemy,  smli  i<  would 
satisfy  the  re<ptirenientH  of  the  A^Mcialion.  These  u'^^^!lll^■Iu..■n  wvtn 
of  Iheopiiiin!!  tlii'i'  it  wiiuli!  wA  1h-  dcirsblc  t>i  afl.jiiiiit  L  .  Iiirm  such 
an  ,11  ;iili  :ii  V  I'V  xlii-  si:iijiK'  frilrnit :  :ii  I  r  cvi'.tir.t,'  sin-ii.-lii-.  dealing 
wil)i  the  iii:<ll<T>  ;ii  ;|iu  -ti'iii,  Siili^v|Uently  a  iiuinlvr  vf  th«iu 
subtil. Uiil  In  :l.i:  .->iri(rv  ;i  1!  1  iniorandum  in  wliicli  it  was 

suf^sted  that  the  t>ocici.ii  lui^lit  give  itx  aid  towuiJn  Ibu  du«ired 
result  in  one  of  two  w«.vs  :  It  miKht  prfvposc  to  cnlaiigc  its  ecupe 
nod  iaelnde  a  section  correapondinK  to  the  "  PhiloMjphico-iltstorical " 
and  '  Philological"  division  of  the  is^raiaa  Bcyal  Aeademie*  aad 
Sosietiea;  or  it  might  addrei>«  a  memoritl  to  the  Government, 
poiating  oat  the  eisrotional  pa^ition  in  which  EffK^and  i<  placed 
as  eenpaied  with  ether  EaroiM-an  couutiieA  through  the  alr<>ence 
of  Ally  academy  repri«enting  dep-jtnients  of  study  otlier  than 
&[AtlieiM»ti<:s  Bi4d  Natural  Science,  and  iidvocutiu^'  the  formiUiou  of 
■iirl'i  an  A'udtiir v  A  (';imiuilt«;e  of  IVllow*  of  ihu  Sxitty  wai 
it|i|i' iiitt'l  •  ■  I.  li  r  ilic  iiliiive  roeiuoriiiiduiu,  with  p-.iwer  to  confer 
ttitij  2i>i:ii  *♦         thought  de.''irable,  and  to  rf  |Hiit  to  th« 

Council  OD  the sug^^eatioDs  made  in  tlie  mim  i;..u  lum.  '.iriu^'  the 
variom  reatopa  which  u»gbt  be  tu'g<ul  tor  and  Against  them  but  not 
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•drccatini;  any  dittinet  poller.  The  Committee  hu  itmiti  mnch 
time  and  (roabic  to  the  matter,  and  haa  fnmiBhed  a  report  of  tome 
canddttsble  lenf^th  which  di^cutsea  the  powera  o(  the  Society  tu  deal 
wilb  tkt  euhjecta  in  qutatioD,  and  raiious  ways  in  which  thia  iiiitjht 
hv  ilonc.  A*  in'tructed  by  thi'  ("oiini  il,  it  haa  confined  it*elf  to 
the  riiisnii^  which  may  be  urgtd  for  and  agaiu-t  tht  ftvciul 
iiitaiiii rt Fupf;esttd.  The  j)ie»ent  Oourcil  had  no  uppnrtiiiiily  of 
diicusfiip^  Uiia  report  until  ita  lant  ^iUing  ;  i'  'lit"  agrctJ  lu  leaw 
the  report,  without  recording  any  opinion,  to  the  fuccteding 
Council 

JIugha  Arfuat.— Under  the  will  of  the  late  Prof.  I{ughi>4  a  bequest 
of  £4.000  hM  been  aade  to  the  Koyal  Soekti)  with  a  direction  to 
■.wnd  tb*  iMOBit  iBBiully  ax  a  pri^e,  cither  m  money  or  in  the 
turn  of  a  mdidt  or  ]«rtlv  one  and  juirtly  the  other,  for  Ike  reward 
of  orig^nl  diaooTiiy  in  tlie  phyKi^  al  science*,  paiticnUrly  cleetrieity 
and  magnetiinii,  or  their  applicntioni*,  the  prize  or  medal  to  be  giren 
under  condition  to  ha  fixed  from  time  to  time  by  the  Society  on 
Hne'i  similar  to  thoee  followed  in  the  btntowrd  of  tin'  Copley, 
itniiif  >rd.  and  Koyal  mcdaU. 

Aft'T  lull  cnngiderati'in  il  ha*  been  ilcciJcd  to  award  iitinu.iUv  a 
^;oId  nif  l  i;  lu  l>i.'  calltil  tlji_'  '  llunlu's  Modal,"  nut  cxccoUng  in 
value  the  miq)  ui  £ii),  lugulher  with  the  balance  of  the  income  uf 
Iho  fiindi  to  weh  penoa  aa  the  PreeidL'ut  and  Council  may  consider 
the  nuMt  wutthj  ndpiMit,  witboat  restriction  of  i«x  or  nationality, 
ae  tbe  rtweid  el  original  dlaeoveir  in  the  phyaieel  adencca.  partiru- 
-larly  eleetiiaity  and  oiaKnatiam,  or  their  appiicstioiu,  aacb  diaoovcry 
rir  applications  having  been  published  not  Icm  than  one  rear  before 
the  .iward. 

7«rm«  of  Hi'jiifsli.—A  memiraudum  relating  to  the  tcrmit  of 
In-qutata  to  the  Society  will  be  printed  in  the  new  iaiue  of  the  Vear 
liook.  The  ol'lcct  of  thia  memorandum  is  to  make  it  generally 
knowu  that,  whilr  the  Society  is  willing  to  receive  gifu  to  be  applied 
to  jfX'cial  i  l  iccl"  or  for  the  iK-ndit  f  f  fmrtioular  nciencea  indicated 
liy  the  :luiiM>,  iicvci ihi  Itfj-,  in  vifw  <1  tin-,  varying  uecesaities  of 
tcicBc*,  l)-.e  most  ustlul  hetefaclion*  are  tho:^  which  are  given  to 
the  (ociety  in  general  terms  for  tbe  advancement  uf  natanl  know- 
ledge. The  Cooneil  have  been  led  by  experience  to  the  conclasion 
that  it  ia  neither  to  the  advantage  of  the  Society,  nor  in  the 
intereata  of  science,  that  tbe  already  long  list  of  medaU  awarded 
by  the  Royal  Society  should  be  a<lded  to,  and  confide  r,  therefoie, 
■  that  no  further  be <|ue»ta  to  lie  awarded  a^  pri.'eo  tor  pa»t  achieve- 
mcnta  should  be  accepted  by  the  ^-is'icty.  Thcv  desire,  hi'Wi-v.  r,  to 
make  known  that  the  fund^  lii;li:u:;.'ii)g  ab-olutt\y  to  the  *  i<  Iy  uie 
very  few  in  iccd,  ami  tlicy  h  ive  agiiin  mid  again  bad  the  evpcriciice 
thul  the  uMliilnf^?  uf  thf  S.i-  jcty  l  .r  the  Advanci-nient  of  Njiliiral 
Knowledge  haa  been  girally  hampirfil  by  the  Ivck  of  fuudis  of 
which  they  conld  freely  make  iiw  accorJii  ,:  lo  ihcir  own  judgment. 

Tht  Apirtmtult »/  tht  Sotiett/.—Ou  several  occaaiona  the  attention 
of  the  OMBcil  baa  lieeadrawn  to  the  jmAmpuiv  of  tbh  waaent 
rooina  of  the  Society,  as  r^arda  both  wall  epice  for  the 
library  and  arcfiiomndation  for  the  meetiDga  of  coiiiliiitte*i». 
On  these  grnumis  Hur  M»je«ty'ti  Uoverument  was  apjiroiicliol  with 
the  view  of  a«certaiiitiig  uhelhcr  the  Society  tonld  1*  houaol  in  the 
premiseit  in  liurlington-ganlens  recently  vucultd  1  y  the  I'niversity 
of  lAjndon.  The  ( iovernnient,  however,  have  decideil  t.>  retaiti  the 
building  for  their  own  purpoeeif,  and  no  further  actioo  lia:<,  tli-rel'ure, 
been  taken  l>y  the  Council  in  the  matter.  The  Council,  however, 
iri-  of  irpiiiidii  thiit  the  m  iih  iiuury  .4' the  ucLuiiiiinKlation  is  M>  great 
ju  iiio»t  (erioiuily  to  intcrlere  with  the  proper  activity  of  the  Soetetjr, 
Md  Ihet  aoiae  meaaurcs  ought  to  be  taken  to  Mnady  what  ia 
>— a  aerioM  hindrance  to  its  work. 

SUttfic  LijftHnf. — In  conacqnence  of  an  intimation  received  froin 
Her  Uajtatj'^  Olike  of  Works,  that  the  system  of  electric  lighting 
waa  not  ooDiidoHd  aatiabiitoiy  hf  that  dcpnteent,  tbe  C»aiicil 
have,  OD  tke  BacanaBiaiidatfoa  of  wo  HiMMa  eonaiittcei  sanctioned 
Iho  eaaeation  of  eztenaiva  ohawilfaBi^  fat  order  to  bring  Iho  iutal- 
lation  ttp  to  the  alandard  of  mlani  wqidiementa.  They  have  alao, 
on  the  recommendation  of  the  committi-e,  arranged  for  thepemument 
supply  of  altemaliog  current  to  the  building,  and  for  the  extension 
of  ttie  direcl'cnrrent  main  leaJs  ;  an  arrangement  which  will,  it  is 
hoped,  prove  both  convenient  and  economical  on  the  (Kjirjisioii-  of  the 
Potiety'a  'oiri  c.  The  Cimncil  desire  here  to  n-jord  tin  ir  s»'ii-e 
of  the  great  0)11 -'jh  tin  v  ure  under  to  Vuit.  Avrtou  for  placing 
his  iirofe-tiionil  -kiil,  :in\i  much  i<i  hi.i  valual)le  tiini',  at  the  -ervice 
of  the  Society  in  thi»  matter. 

I'lMicationi, — Daring  the  ]>a.'it  year  21  I'dper^*  have  been  jnililiahed 
in  the  Mathematical  and  Phvsical  Section,  and  II  in  the  Biological 
lection  of  the  Philai<^ietd  Tmanteliotu.  The  two  eeetions  together 
contain,  in  all,  1,320  pegee  of  lelteipicia  aad  80  pblM  Eighteen 
numbers  of  tbe  Proceeding*  have  hen  ifawd  eontainiog  C  4<!  pages 
and  8  plate*.  In  all.  111  Papers  were  received  between  tbe  doee  of 
the  aeaaion  in  June,  .9,  and  the  corresponding  date  in  lOOOi  Of 
thew,  -IS  were  siibroitttd  fiir  publication  in  the  fhitonaphirat  TranM- 
tt  'ijui,  .iiid  ("i!  for  the  /V    .  and  3G  and  31)  have  been 

ordered  for  publioalinn  in  the  two  catcgorie.-"  re«i)ectively. 

/'k'i,'  iri  II  l  n»-l.  -Out  <if  the  gr.itit  of  i'l,!!"")  miinmlly  phr.  il  in 
the  avcielyV  hands  by  lier  MnJestyV  Uuvernuient  "  to'  ossitt  not 


merely  their  own  publications,  but  alao  the  adequate  jmUicatioD  «f 
scienunc  matter  through  other  elianncla  aad  in  otnrr  ways,"  the  sum 

of  £'>ll.  13*.  4d.  ba.s  this  vear  been  voted  to  societies  and  agencies 
other  than  the  Royal  .So.  iJiy.  (K  the  total  sum  of  £5,000  received 
by  the  •Society  in  respect  of  tlii»  grant  cince  its  initiation  the  snm  of 
£2,£)1.  8«.  4d.  has  been  so  applied. 

i'MfiloQuf  (if  Sfienti'ir  l'ti]>eT*.  -  I'i'ogtes*  continue*  to  be  nwde  with 
the  "  Cftialogue  of  .Scientific  Papers'"  and  with  the  cUssiftcd  index 
thereto.  A*  rigaids  the  snpplementaiy  ]iorti.>ii  rf  ili<i  catalogue, 
the  trau«;ription  of  th.'  copy  wa-i  ci)iiipi<-li-d  to  the  c  iir-e  of 
and  45  ^hett*  have  now  l^een  pa'se<i  for  printing.  The  ciniiuiitlce 
ii>tend  t'l  have  the  whole  of  the  wolk  complete<l  by  the  end  of  July. 
1901.  Of  the  clafsilied  index  to  tbe  catalogue  about  3a4,!yjtj  alipa 
have  been  prepared.  Datiqg  the  jMit  year  10,UO  alipa  have  beca 
prepared.  The  proTisional  eharfflwIkB  of  the  pniMnd  aliaa  haa 
been  continuctl,  and  about  S34,(^i00  more  slips,  htinug tha  total  iq» 
to  3.34,^00,  have  been  clataiSed  About  lO.odOoTthatahava^iB 
fieaUy  leviaed  lor  prinliag  duriag  the  float  year. 


TBB  umuii  ninieu  uBoiuonr.* 


L— BaroBT  or  tbb  Exicvtivi  OoMxrrTBi  »0B  nra  Ta*a» 
Oonwni,  im^  TO  SinaiiaiB  aOb  in& 

lu  fooMBttv  dull  lapoct  to  Oa  Oaaaiil  Bond  of  the  Labontoiy 
the  ^ecttthre  eoatmUtea  lum  to  eipifaa  thair  regret  thal^  ia  eon- 
sequence  of  the  delay  in  ileterminiog  on  the  site,  the  proncas  atade 
<luring  the  year  has  not  been  as  great  as  they  had  hnpeonr.  Tbe 
following,  however,  is  a  brief  record  of  the  main  event*  :  — 

After  a  conference  with  the  Comiiii»*ioiiers  of  Woods  and  Korc«t?, 
some  members  of  the  Executive  committee  visited  variou-s  sites 
suggested  by  the  CommitHioncr^,  an  !  reporteil  i-trongly  in  f.avonr  of 
till-  i-ite  origirally  Bi)^;ge"t«d  by  the  Treiwury  Committee,  in  the  Old 
l)eir  I'iiik  :it  1;.  !•  In  nil.  I'nrllier  interview*  weie  hild  with  the 
Ciimmisiiioiierp,  and,  eubject  tu  tbe  approval  of  ibe  Treasnry,  terms 
were  arranged  by  whieh  aa  oBia  01  nUmi  15  asna  was  po* 
vi»ionally  secured  to  the  Committee  Cor  the  purposes  of  the  Ubonrtory. 
The  terme  of  the  agieement  were  laid  before  the  General  B-rar<l 
at  a  meetinR,  on  February  0,  1900,  and  a  resolution  woii  paji.M^d 
approving  them.  Meanwule  it  had  bvcu  agreed  to  approach  tbe 
Omce  of  \Vork.i  with  a  view  to  having  the  building  constructed  by 
them,  and  a  liuilding  committee  waa  appointed  to  prepare  plans. 

In  tbe  early  part  of  the  year  the  director  visited  IIm  Reicha-Anstalt 
in  Uerliii,  and  the  Bureau  liitcrrational  at  Sevres,  in  order  to  make 
himaelf  aciiuaiiiteJ  with  the  arrangement  of  thee  two  in.stitutions 
before  the  plan^  were  drawn  up.  The  ftmniittee  -ire  ^livi  to  have 
thi.-<  oppoituuin  nf  rccpgiiiiiing  the  cnurtc^v  with  whnOi  he  was 
reeeiveil  by  tin  iiutlioritic!  of  ihei-.c  two  iuslituLiuu*.  l>uring  the 
antumn  of  tMi'J  varioui  sub-committees  hail  reported  on  the  work 
which  might  be  usefully  undertaken  by  the  laboratory,  and  (tbe 
Building  coinaiilteo  wen  instnsBtod  to  hara  Mgaid  to  thiaa  reports 
in  the  prepantiaa  of  tlio  plaaab  Fiaai  Iho  ooniidtntion  of  fhese  it 
appeared  that  it  would  ho  desiiaUa  to  eieet  two  buildings  at  sooe 
distance  apart  In  the  one  which  it  was  peoneaed  t  j  call  the  Physiea 
Laboratory,  experimenta  requiring  great  stauility  and  ireeikim  from 
diitturbancc  would  l>e  carried  out  ;  the  other,  which  might  conve- 
niently be  placed  nearer  a  main  road,  would  Ite  an  engineering 
lal-jful  try.  Accordingly,  plana  fur  a  (diy^'io  Vniil  liiig,  :it  an  enti- 
miileJ  co>l  of  £fi,0<  H),  and  an  cngineerii  u'  lalxiratory,  at  an  eatinvated 
cost  of  £4,0)(>,  were  approvi  J  by  the  EiiLativc  committee.  The.<e 
were  tubuiitivd  to  the  generiil  board  ul  their  meeting  on  June  ii, 
1000. 

Meanwhile,  questions  liad  been  asked  in  ParUament  withimard 
the  site,  and  Mr.  Ilanboiy  rceciTcd  a  deputation  fnmipersaos 
oppoecd  to  placing  tbe  laboratory  in  the  old  Deer  Park.  This  was 
fuUewad  by  a  deputation  from  the  Royal  Society,  who  urged  that 
the  aehciae  propotcd  by  the  Treasury  committee,  and  adcmuid  in  its 
general  features  liy  the  Treiuury  in  a  letter  to  the  president,  date<l 
I  •jtoher  7,  1H:»S,  xhonhl  1»'  carrii-<l  "lit.  .\t  their  meeting  held  on 
(  tiiobcr  ;;4  the  Kxi-cnlive  l  ommittce  ic  eived  a  fcmi  -  ollicifti 
couimuiii.  alnm  Imni  the  Tivaiury  utatin;;  tliM  the  <  <overnun?nt, 
with  Her  M  iji^tN  4  iijipri'val,  h3<i  determined  to  allot  the  liu4iey 
►ite.  A  copy  of  llie  c  iMtiiuiiiimtion,  which  the  Executive  committee 
have  oddrci^wd  tu  the  Council  of  tbe  Itoval  Society,  is  appended  for 
the  infonnatioaof  tha  OeBBaal  Board.  The  exact  terms  under  whiah 
Uuahey  llouM  iB  to  ho  htld  hoTO  not  been  settled,  hnt  at  tho 
rer|utst  of  tlM  Tteasuxy  an  estimate  baa  been  made  by  the  Office  of 
Works  of  tike  cost  Boeesaary  to  make  it  suitable  for  a  laboratoty. 
Thi.ii  estimate,  whidi  aaiounts  to  £14,890,  includci  the  nrovi.iion 
of  a  new  enginsetiag  laboratory,  and  the  erection  of  a  l-oiler  house 
and  engiae-rooni,  together  with  the  coat  of  an  engine  and  dynamo 

*  fteMDted  to  tbe  Uoyal  Socieiy,  Novembsr  90. 
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for  tlio  -•tpfvly  rif  lipht  an.{  powfr.  The  Cominittce  hi»Te  been 
mfiLrnifil  tli;il  in  \  'u-v  J  iliH  ixpcnditUK  the  Onvernment  iiittiul 
to  <k*k  r.u]u4iiu-:.t  t  i  Lu.  !•  ;».•«!  their  grant  fur  Ciii>ital  outUv  from 

Wurk,  ia  the  mfAtuiai^,  has  b«en  e»iag  oa  in  ih«  builtlioes  of  lUr 
iLum  OfaMmtofy.  The  control  of  the  voik  Mnkd  «b  bj  wt  Ki » 
MOinitkw  of  tbe  Knyal  Society,  «pp«tiil«il  imderfhe  prorftionit  i  f 

the  Ga»»iot  Trust  of  June  29,  was  taken  over  l>y  tin- 

K\ccutivc  committee  frcm  the  l>t  t.f  January,  anrlthe  property  h..'  I 
l>y  that  committee  wa»  handed  over  to  the  Hoynl  Society  for  llic 
jiiirpo»e3  of  the  laboratfiry  ai  from  that  date.  The  committee,  which 
was  incorporated  aa  a  public  company,  liaa  eince  been  iiiMolve<i. 
Thework  at  Kew  Observatorj  lias  been  continued  in  all  its  hrani-hea. 
A  detailed  account  will  lie  published  later.  It  may,  however,  l>e 
Ktated  that  (he  total  number  of  inntrumenta  letted  np  to  the  i-nd  of 
September  is  larselv  in  excess  of  the  correflponding  nnmher  for  any 

pii  vi;iV.-  Tf  It. 

Among  iht;  pieces  uf  uurk  winch  have  iiK-rcawd  in  importance 
diuill^  tll«  year  may  be  mentioned  the  totint;  of  tcUtcopic  ''i^hts 
Car  tlw  naval  guiu.  The-  director  ha«  alsto  keen  in  curreipondcncc 
wltli  tiM  Wax  OOea  anthoritits  with  ngaid  to  teattng  m  aneraUa 
and  vatelica.  Tha  magaetie  work  hut  grewn,  attd  Um  flKtliliet  for  il 
bare  bftn  greatly  improvitl  by  the  t  rwti<>»>  'if  n  >ocoiid  houso  for 
ma^^netic  ubeorvationi.  Captain  I)cuh<4iu  i'lu-^'r,  H.K.,  who  la  in 
ckai^gc  of  the  Indian  Magn^li  SiiVtiy,  hai  bctu  working;  at  the 
laWatorr  during  a  ^eat  ]W.  •  ]  the  euniiuer,  makiti;;  himself 
«ci|tinjnt«ii  with  the  metliOki«  of  meaiurtment,  and  li'  titi,-  tin 
uLi'.ruiii<']it«  to  be  u^ed  in  India.  A  new  work»hoii  .m  I  |i:i<  km.- 
1j  i  isi-  Imvu  b««n  built,  and  the  mxice  thu*  ."et  free,  with  iln.  aJjicinl 
i  l  itiiii  111  thermometer  room  built  in  lfi!)7,  has  been  utilised  *g  a 
laboratorv  for  the  director.  Some  of  the  ehxtrieol  apparatus  of  the 
Britiih  Amniirtnii  hn  ban  fiHtd  vp  a  thia  imibi,«m  Auiag  the 
ranoMr  a  ania  of  aompariMnu  of  tlio  (tandard  ctnb  iraa  made. 
Experiments  in  plotinuiu  tbermometry  have  been  c«ntiiiuod,  and 
valuable  rc*ull«  are  being  accumulated.  The  air  therniomettT,  fjiven 
by  Sir  Andrew  Noble,  ba«  been  eneeted  iu  thin  laboiatoty  by 
Ut.  Barker,  and  i»  now  nearly  ready  for  use.  The  new  wurkxhop 
baa  1>ecn  6tt«d  with  oeitaio  nccMuir  toolsi  and  a  mecbanic  ha« 
been  for  soma  Uttic  tine  at  work  miikipg  appamtM  for  we  in  the 
laboiatory. 

Tlie  committee  have  to  thank  various  donors  for  gift-.  Sir  ,\ndrew 
Noble  has  contributed  fl.OKi  for  the  purrhAse  of  ajijiarituf. 
Dr.  Isaac  Rolterls  has  given  a  spectrooo^  and  two  very  vatuublc 
induction  coil.-*.  Or.  Common  has  provided  appitatm  for  <icler- 
mmiBC  the  magui/yii^  power  and  testing  the  colliuiatioD  error  of 
th«  telcscopii:  »ight«,  and  lias  promised  a  large  Hat  .siirfiice  for  optical 
work.  Mt  Sw.  ri.  has  given  the  coUoctian  «f  theruiometcr*  u^ed 
by  her  l.iti-  l:n-l  .mil  The  finnneid  poaition  ia  for  the  pre.sent  .«atis- 
factory  ;  the  tiuain  i.i!  y.  ar  closes  on  Dccenil>tr  31,  and  the  audited 
aoconnta  will  be  ju'.  -ini.  1  later.  During  the  pa»t  year  the  erection 
of  ibe  workeliop  aud  magnetic  room,  and  the  fitting  ot  tlie  laboratory 
II  1- 1 1.  ;i  cause  of  exceptional  expenditure,  amounting  to  about 
£  17^1  while  aliout  £iM  has  been  §p?nt  in  iipjiaiatus  and  tools  ;  but 
the  additional  stalT  appointed  since  the  Kew  *  >l>serTatory  w.-u*  taken 
over  consists  onlv  of  the  director  and  a  mechauic.  Thus  the  iucome 
:  r  the  year  will  !«  in  exocat  nf  tbo  expcBditnn ;  tfaeraia  every 
]>ii  >j«ct,  moreover,  that  the  feea  for  Uil&Bf(  will  draw  an  inereatc. 

In  accordance  with  the  sehi  tueof  Mjganiaation  ihi'i  report  in  made 
up  to  September  30,  1900.  The  Esaeutive  committee  desire  to 
bring  before  the  rjeneial  Beard  the  suggestion  that  in  future  their 
report  should  end  with  the  close  of  the  calendar  ycur,  being  brought 
down  to  December  n I  in  each  year.  It  would  then  b«  poeaible  txj 
include  audited  copies  of  the  accouatff  and  a  ODUipIata  atatemcat  of 
the  results  of  the  year's  work. 

Copy  of  Ue«o'.iitiiiu  ii-i-pttil  l.v  ;l>j  Kjfc.itivii  i .iii,riiii-ri:  for 
tranamii'sion  to  the  Council  ul  the  Sioyal  aociety  at  tiiv  r  n  .  .-tinj  on 
Octobti-  2  1,  i'iWW  :— 

"That  a  cgpr  of  Sir  F.  Mowalt'a  lenu-official  cummnnicatioti  b« 
forwarded  fey  uiiecanuuittaa  to  tiie  Council  of  the  Bo/tl  Society  ; 
that  the  Executive  eommiltee  icpoit  ta  the  CVmncil  of  the  Koyal 
Soeiety  that,  while  they  conaider  that  thare  an  levenl  reasons  for 
ptcfcrring  the  &iie  in  the  Old  Ucer  Park  at  Rklnnand— wltich  wu-t 
recommended  by  the  TreaaUnr  committee  and  apijroved  by  the 
Treasury — the  committee  are  of  opinion  that  a  reawnsbly  °attiifactoi7 
N.itinn&l  Physical  I..aboratory  can  be  provided  on  the  Busbey  »ite, 
aii.l  they  I  La  not  recommend  the  Hoyal  Society  to  further  oppose  the 
iirraugeuient  which  the  Treasury,  with  the  approval  of  Her  .\laj<!>ty, 
have  adopted. 

"  The  E.vecutire  conimitee  note  with  .-satisfaction  that  the  l/oni» 
Commissioners  propose  to  o.'^k  rarliauicnt  to  grunt  an  additional 
il^UOO,  in  onler  to  provide  for  opitol  outlay  in  the  next  lijiauciiil 
year. 

"They  cannot,  however,  oonoeal  from  thentKlTes  that  it  will 
h«  very  ditlicult  for  iheB  tO  maintain  and  adniini.-<t«r  a  KatioBal 
physical  laboratory  on  tho  Bmliey  site  for  the  amoonl  tmuuMy 
allowed  by  tiie  tiumaj,  tod  .l^y  fear  thai  il  be  mcwwiy  m 
Uiem  topii**  intlM  near  ftitue  »r  an  addition  to  t!hat  aUowmce." 


11.— Sr\TFMi;ST  A-S  T.i  WoKK  TO  lit:  I  NDERTAKKS  IS  THE  V'BAK, 

Oi  Taiigii  1,  1»00,  T.>  9KrT»>iBBR30, 1801. 
I'nder  this  hfa4l  it  nny  be  useful  to  give  a  brief  summary  of  the 
investigations  which,  in  the  opinion  of  the  sub-couiuiitt."eB  appointed 
t  Ira IV  lip  ?5:c  ^''  «tions  as  to  work,  might  \>e  usefully  undertaken.  At 
th.  -  iiui' tiii:  1-  must  be  pointed  out  that  untilthenew  bnildinga  are 
III  .iila:  Il  w .  .1'  ;iiiv,  r«f  thi;#e  investipations  can  be  carried  out.  Far 
[  r. -mt  it  i-. .  lu-  li  -t  t  i  i.  velop  the  woik  which  has  been  carritd 
on  at  Kew  for  some  liiiie  past,  ratb«r  than  begin  new  experimental 
work.  TbaB  the  teeting  work  will  ^  on,  awl  in  eemenmeitK  bn 
extended,  lie  ceouiitlco  Iut*  reeeirad  coinmnniealiMu  nam  the 
Itoard  of  Agriculture  with  regnrJ  to  the  te»ting  of  certain  ^ppsratnfl 
used  in  the  dairy  induitry,  while  the  director  h».i  been  m  emu- 
mnnication  with  \-arious  tlrm«  as  to  the  te*ting  of  burettes,  ttaaksi, 
&c.  It  is  hoped  that  it  may  t>e  possible  at  once  to  take  up  this  work. 
The  labomtorv  ha*  now  OT:vi'nf<>iv-e«  for  rJ.itinnm  therranmetrv  ; 
a*  one  result  of  the  direct  . r-'  vi-:t  t  ,  P.  tliii,  a  .i;.;.,:iri',i  .li -ir.ilile 
to  have  a  cora[>ari»on  between  tlie  iiigli  temperature  scale  in 
use  here  and  that  employed  at  the  Keich-'an.Htalt.  Thanks 
to  the  courtesy  of  Trcsident  Kohlrnusch  and  the  officials  of 
the  Betehaanetalt,  arrangements  for  thia  m  junr  in  |iniMioeai 
The  work  with  the  gas  thermometer  will  coatinua,  amf  tha 
oomuittea  hope^  during  tite  year,  to  ham  Sir  A.  NoUe'ii  iaatra* 
ment  in  order  aa  a  ettndard  of  temneratora.  The  fact  tliat  tko 
li.A.  standards  luive  been  placed  in  the  laboratory  rendcra  possible 
some  noces>ary  uork  on  electricsil  unita,  in  particular  tha  cunstrac- 
tioa  of  meteonr  rwietance  itandank  PreUminary  ttepi  have  bean 
mkan  Willi  thia  otjcet 

.SiilM>nmmitle< "  «■  rr'  %[>s>i);iiU'il,  .i:-  ii.v<  lii>e:i  nn  alioncd  already, 
for  the  purpose  i>!  drawiug  uit  a  »ciie»  oJ  siiggt^lioas  at  to  the  work 
which  might  must  usefully  Ix  carried  out  in  cciineetion  with  the 
foUowing  branchr*  of  science  or  industry  :  mechanics  and  engineer- 
in^Tt  elociricity,  optics,  <hemi.stry,  meteofology,  teneilrial  migirtiwp, 
thermometry,'  legal  sundurds,  told  the  foUowin];  it  aa  anflyaia  of 
their  princiiial  reoi^riijitrnlstions  ; 

Three  suU  commiUees  — ^  ti.,  those  for  mechanics,  cbemistrr,  and 
Electricity —mentioned  practically  the  fame  investigation  as  tLat  to 
which  attention  ought  in  the  first  instance  to  be  devoted.  The  terms 
of  the  recommemUtion  of  the  Kleclrical  sub-coniTiiM-'i^  .tr<^  as 
follows:  "  Th'5  connection  between  the  magnetic  qii.ility  .mi  the 
physical,  eheiui«  »!,  and  electrical  properties  of  iron  and  iia  all«jy.«, 
with  a  vie'.  i  illy  to  the  determination  of  the  conditions  for  low 
hysteresis  aud  non-ageing  properties."  The  other  recommendation!* 
refer  <>i>e«i4lly  to  the  work  of  Sir  lloberta-Amten  and  the 
Research  commilt«6  of  the  Institute  of  Mechanical  Ragineera.  It 
would  seem,  theteliMi^  to  be  desirable  to  provide  for  thu  work. 

Another  important  tatk  eogiKeeted  by  the  Heclianics  committee, 
which  ought,  moreover,  to  pr<ve  remunerative,  ia  the  te.iting  of 
various  gauges  and  djrinMUometei-s,  indic.itor  springs,  and  the  tike, 
and  also  of  gauge.?  of  various  kinds  ii*ed  in  engineering  practice.  The 
necessity  of  further  investigation  into  the  methods  of  measuring 
wind  prwsure  was  aUo  urgevl.  The  Klei  tnc.il  snlvcommittee  jfive 
the  t-econd  place  to  the  testing  and  culihiation  of  ele.-tuial  jii  l 
niagiietic  iu.'itninionts,  a*  also  of  sample*  of  iron  a-ied  for  tj.uji- 
former-i,  and  other  magnetic  purports.  Thin  work  again  ought 
to  b«  tumuneralivo.  The  Chemistry  tmb- committee  suggesst 
inMOtiptiont .  into  tha  eonductivitgr  for  Imt  and  eoeBeient  of 
tiantmution  of  ndtatiaB  of  twhrib  nhitaoeeo  in  general,  and 
aUo  as  l>«Ariiig  on  Iko  qoMtkn  of  gMCOoa  fnel.  The  suli. 
eummitteo  on  Thermometry  deaeribee  the  pweent  thcrmometric 
work  of  the  lalKinitoty,  and  exnreases  the  opinion  that  it 
ought  to  be  developed  V 1 )  By  extendicg  the  range  of  temperature 
over  which  thennometifrs  me  ti  itwi.  (i)  Hy  providing  f  ir  ^-i)  gas 
thenuoinctry,  (4)  el«*i  in  llu  rrn  ituetry.  (.1)  By  air;iu^'in^'  tor  a 
more  exact  study  of  the  mercury  in  glais  thermnii,e-.erv.  Th« 
tub-committee  on  electricity  agaiu  calls  attetition  t  .  the  li^ces. 
aity  of  investigation  into  certain  electrical  m«asuiement&  and 
Mr.  A.  r.  Tiotter,  at  the  reqntat  of  the  committee  on  legal  atawWdi^ 
has  xtibiuitted  a  valuable  net  ot  mtaeurements,  by  nieiuit  of  wMeh 
the  work  of  Uiaeleetrieal  labwotoiT  of  the  Board  of  Trade  would  be 
Mipplementcd  and  amteted.  The  >nl>-oommittee  on  optica  rccom. 
mend  that  the  work  of  tt'.'<til)g  telescopes,  binoculan',  ]  Iiij'<  iL;rApljic 
lema  and  lextanti  should  be  extended,  and  tlmi  im  io- 
KcopC'*  aud  cei'taiii  other  in»truuientsa  should  also  ba  tested.  At 
the  rcjucst  of  the  sub  cotniiiittee  on  legal  .it.-jnd.^rds,  Mr.  Chaney 
Vv:   furiii*hcd  a  "tatenuiit  a.«        ;!i^tT!imeni-<  verified  by  the 

iud,itil»  deiMrlmetit  ol  the  Ui  .nl  ut  Trji-.^,  .v-ilh  suggestions 
HA  to  invesligationn  iu  whii  h  the  lAbvcUurv  might  assist  the  depart- 
tiient.  The  fub-coiumittee  on  Terrestrial  Magnetism,  in  view  of 
ihtt  duiibt  as  to  wheilier  Kew  i.iU)  be  auUicienUy  protected  againat 
uir^putie  dktnrbaaaaa  due  to  tiamwejii  do  not  recommend  any 
immadiata  and  cxpauire  chan^  in  thia  department,  bat  they  point 
OBt  tkaV  if  Kew  it  to  continue  to  rank  with  stations  such  as 
BatldMtt  and  fllldowik,  the  extension  of  the  Observatory  will  be 
naecaat;  in  tha  not  ray  diitaut  fuliute,  and  tkat  thi»  will  involvo 
a  «miidemble  oullaj. 
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PRT8I0U  SOOBTT. 


Ac  an  ordinary  meelini;  held  November  23,  Pror.  Evcntt,  F.Q-S  , 
TiM-pMiUtDt,  iu  the  chnir,  a  Paper  on 

"  A  Belf-Adjaatiiic  WliMtito&e  s  Bridge." 

l.v  K,  H.  (Jriffith^  and  W.  C.  D.  Whetham  wii<  nu.l  1  v  Mr 
Wilt  I  ilA  V.  Thi:  clitrt.  <>t  thi«  Paper  is  to  diMcriUc  u  vlifnp  »iA  easy 
iii.jlhtK]  uf  i4i-ttlni.'  u  n  If  adjusting  briJ>;'-  ti,.  tliow  on  .1  ncale  the 
a^tUiU  ruDisLoucv  ot  auy  wire.  Contact  with  the  bridge  wir«  h  made 
by  nicaus  o(  a  light  borizonlal  bar  which  latuapuidMl by  Kplmptior 
bruDze  strip  from  ilie  coil  of  the  d'Amon^al  giifvanoBUttr  vmA  with 
Uiu  iiMlrumiBt,  a  HCmi  btr,  parallel  to,  and  above  the  first,  W 
rigidly  cuuneetcd  with  the  eoil  A  wooden  beam  worked  by  elDck- 
irork  movv»  up  and  down  betw(«n  the  burs  and  clamps  them  alter- 
nately. When  the  \>t»ni  ii  down  contact  ia  msde  with  the  bridge 
win-.  Tf  thi«  contact  is  n  -r  uf  the  lero  pr»!nt  a  current  will  flow 
lj;rr.u;^li  ihc  toil,  and  It  tlic  <■(■!!  u  connecltyi  up  tiu-  pmptr  way,  it 
will  turn  the  <.'»^tl  so  to  liring  th*"  upptfi  bar  iiear-T  t'p  the  nnU 
point.  Th:»  puis  ;i  t'>  i^l  iiitii  tilt*  pliii^iihi  brnij.'i:  >'tri{>,  and  when 
the  beaui  ii-'  s  iiml  <  Iauij)*  tli"  -plu  r  I'.ir  tl.c  tor^ujo  ccmeii  into  play 
and  brin^  tin-  luAcr  L.ir  uii  li  r  tlir  u\>\i*t  ouc  Tlie  beam  lli'jn 
descends  and  make*  coutuci  at  tbi*  point,  and  if  any  current  llow:< 
thronah  tk»  gulvanomeUv  thm  w  tmthmi  ■amatnt  util  tho  anil 
iraint  u  leaehcd.  Any  tltemtioB  »  dw  itiiitiBee  of  Um  win  imdw 
•mrimcut  eauMA  a  niovrment  of  Ite  MMjdBt  on  the  InUfe  wire, 
ma  this  i«  followed  by  tbu  l>>wer  ami.  Tne  pmitioB  of  too  lower 
arm  can  be  directly  indicated  by  mean*  of  a  ^cale. 

Pro*.  S.  P.  THOMPSD.S  aaked  how  th«  -o».r       •  alibr«(e<l. 

Mr,  WIIETH.\M  euld  the  icale  was  i>ti  .ili»iy,  L-u;  il  iuuIJ  1*  -Alll.iaieil 
by  the  known  rewntanc-e  of  tlie  briiljfff  w  re  ;t;r  M-.iii  lei-nO.i.  I ! v'.eu.<i  n  'i 
the  nkDge  cao  be  olitaincfl  by  jUiuqUdk  ttut  bri<igiii  wire  witb  variiitu 
renUtaucei. 

Mr.  GI.AZKBIt(»()K  aiknl  how  »en<itive  the  briilge  waa. 

Mr.  WHt:THAM  aaiJ  that  working  with  a  dry  odl  it  eoulJ  eanily 
indicate  »ne  rleitree  on  i>  pUtinum  tbn-ututneler. 

llr.  BLAKKSLEY  polnUd  oat  IbU  if  the  <»ll  mw  coaiMetcd  up  the 
wrong  W17  ths  am  poiat  womU  te  in  mialaUo  tuk 

AFipwon 

"  The  Liqnefhctlon  of  HydNffCit'' 

wai  read  by  T>r.  M,  W.  TRavr.RS.  Tl.'  ci(p*rin!?nt«  were  tinder- 
taken  ui  liiilcr  t>.  piiiTide  liquid  hydr  -ti  !i  ni  jurtn  ii  nt  •iiianlity  for 
the  lepiiiratioa  «i  neon  from  the  heliui^:  >vIii  h  it  i«  tuuolly 
mixed.  The  eeparation  i«  etTeclod  liy  r  uliii^;  tl,e  Rfttc^  to  the 
temperature  of  Dydro;;en  boiling  at  auiiu<>pb<:ri<i  preiwurr.  The 
principle*  and  conclusion*  do  not  dilTer  frum  tho«e  of  l>ewar,  but  ae. 
the  production  of  liqaid  h^dictgen  ia  neither  dillicull  or  cct>tlv, 
•m  MaoMBl  of  the  expetnauiilH  k  |im  la  ItliS4  \Vroblew«ki 
•howcd  that  ■ttonely  cookd  m4  compveiwd  hydrof^n  on  bciue 
allowed  to  expand  fomcd  milt  or  'pray  in  the  tube ;  and 
later  01o/wc«ki  repeated  thete  experiments  on  a  larger  scule 
and  determined  the  temperature  of  tJic  lii|iiid.  Other  methods  of 
liqucfyin;^  h\dru(^n  hare  Wii  su^evted  by  Lord  Haylcifth  and 
Kamtuctbo^li  Otitics,  Tii  tin-  cmc  uf  mnny  i^-tsfw,  n  fftll  of  ti-mptTLi- 
ture  takes  place  <in  fn  e  r'X[iiiU';.iu,  b  it  iu  onlin.irv  1  :r.",;uisl.iri-L\'^ 
tho  tcmptfrature  ris«:«  in  the  case  of  hvtlro>;i.n  uul  tu.-liuu..  Tin: 
principle  of  free  expansion  was  lir»t  ap|>iied  by  iiauip^iun  lih  I  Liu  lo 
to  the  liqueiaction  of  air.  Within  the  last  two  years  Dcwiit  hoi! 
shown  that  at  a  temperature  close  to  hydro};cn  behaves  as  an 

imperfect  gas,  and  bti^umes  ro^l  when  allowed  to  expand.  Thin 
pnaclfto  ua  been  applied  by  1  tewar  to  the  litiucfaction  of  hydrogen 
in  qnaullttf.  In  the  etltlioi's  experiments  hydrogen,  under  a  presaure 
of  100  ataUMpherL-f ,  |>ius»-s  through  a  coil  which  is  cooled  to  HO^C. 
bjT  a  nixture  of  solid  carbonic  acid  an>l  alcohol.  In  then  enters 
another  coil  contained  in  a  chamber  which  ia  continually  T«]>Ieniihe(l 
witli  liquid  air.  The  lower  portion  of  this  coil  |)n<aes  into  another 
chntnber,  which  is  closed,  and  commiinicutei  through  n  f  >ipe  with  an 
e\';;ur.a  pump.  Liquid  air  tiows  continuously  fn  lu  ilio  i.r,i  chanil>er 
into  the  tecond  through  a  pin  valve  c^ntrolk-d  liy  -a  lever.  Tbl- 
hquid  air,  boiling  under  a  pressui-  f  t  I'Mimuis.  of  mercury, 
lowers  the  tempemtutu  U>  'JfJO  C.  Ihe  gas  then  pa.t^eit  into  a 
itigeaeiataa  eoflt  wUeh  ki  eaeloeed  in  a  yacnam  vewwl,  and,  expand- 
ing at  a  valve,  passes  npwttdv,  through  the  intenticee  of  the  coU  and 
the  annular  space  lurrounding  the  ebanbcn  tblOl^  whieb  the 
gas  lirst  pia»es.  to  nii  outlet  whence  it  en  retain  to  the  nutia 
eopply  mjjc;  The  liquid  which  scpaiates  fiom  the  cos  is  altiniatel/ 
colleeted  m  a  vaenam  ve<^l.  The  apparotiu  with  the  exception 
of  the  comprearor,  motor,  and  llampson  air  lique&er,  if,  om|)ara. 
tively,  inexpensive.  About  fao  is  require*!  for  the  additional 
apparntiis,  and  each  time  liquid  hydrogen  t<  roa<le  involves  a  further 
expnnhtnn-  ui  al  .  u'.  n  "i  veroign. 

Dr.  HAMI'soN  wid  be  would  like  to  ofTer  a  (.'orreelioii.  Pr.  Trsven 
Ik4cl  naid  that  he  1  Dr.  tiamfinuo)  was  tlte  (ini  tu  liiiuefy  Mr  by  the  appli 
catkuu  of  Ibe  cuuiiter-cuneut  |>ro4.-«-<4  tu  the  Joulc-Th&uuou  (fi«ct. 
.Mlli-Migli  lio  wu  the  ftret  to  Ui.<^  ll>o  pnip'«'il  li«  not  the  Qnt  tu 
smjy  il.  iir.  tniuU  the  proposal  Iu  l'r«<r.  Dewnj  OMttt^jiut  111 1894,  luid 
air  was  llqaelied  if  tW.  Dawar  bj  thi*  method.  Dr,  T>««ti>  liiui  referred 


at  leuKth  to  a  valve  which  he  (Dr.  H<iin|Muiij  had  devised,  but  ai  it  wee 
iitraixhtftrward  common  seutc  bo  did  not  »Uh  to  •w.-tpl  soy  credit  for 
i,h«  u>>-  il  Iml  '<-i:iL  '..I  ;lii>  Aulbiir  in  Li*  cx;'--nin>rif«-  Un  w-til.!  'iV«  1.i> 
atlfinli  i  1  In  lln-  r.-u  .irlcii:  le  ff.i'urc^  f  \he  norW  i'l  \y-^  rc'i^rctt  — th4 
eooEomy  of  mcuu  ami  tbe  m*giiilu<le  of  result*.  By  means  of  liquid 
hydr(](s«B,  Prof.  Uamasyaod  Dr.  Travera  bad  suixjeedwl  ia  ehtaintag  tha 
physical  and  other  piii|«rties  oi  some  of  the  rsrcr  pue*. 

Prof.  .S.  P.  THO-MISON  said  tho  author  b»d  tt»«ert«<l  that  the  .luule- 
Thoiiiswi  sfToct  for  hjdrD((en  changes  in  sign  Ht  a>'ni«  temperature,  and 
expressed  hi-  ((.'.■■M'<t  in  ibi-  t!iit  it  n.u  I'L-ril  lc  t  >  gpl  n  »  ■jHu.-  offoct 
by  allowiDK  ;i>iiri.ii»'ii  tii  rx|aiiil- 

Mr.  BOY.S  a«ked  if  it  was  iicc«««ary  or  de«ir»Wi!  tu  allow  the  hydrogen 
tti  expaad  to  ataoontak  Breesnra, 

Dr.  TRAVRRS  tald  the  nMehaiueal  odimatages  of  tbil  WM  snak 

Dr.  I.KH PRI.DT  esked  it  tltere  hiul  b»en  any  atUmpt  to  iVliirmilts  tba 
tempeiataro  of  tbeKqoid.aDd,  aecondly,  if  the  apparatus  eaaUfaaoinpliiyid 
to  determiBR  rh»  mAznitode  of  the  J»ul«.TboiiMW  efiteb 

Dr.  HARK  Kit  n-UA  if  the  tpm|iQratur«  at  nWch  fb*  JOUle-ThQatMn 
cifcct  obaoees  sign  was  known. 

Dr.  DOVITAV  eaM  thaatha  efcot eba^ ^pa attha  laianeiatBie at 
whiA  "  PV  "  wee  a  nlalnun.  * 

Dr.  TAAVERS,  in  reply  to  Dr.  I.sbfeldt,  said  he  had  not  datermtaed 
tha  temperature  of  tho  li-iuid,  sod  th«  sppirjtus  wiw  nut  >uilitl>l<  for 
measurioK  lh«>  'ins!»  Thomson  tSsct.  He  sluniW  »>y  fhitt  fhf  fbaino  of 
rixti  '•L-ciirrr-.l  ab  'UI  IflO  L'.  It  w*i  Dsnielt  Hcit^ulo-  wh'i  fir-t  pointed 
out  that  the  change  of  tigo  oorreepooded  with  tbe  mioimum  value  of 
"  PV,"  bat  the  eaperiMeat*  of  ABii«tk  ea  the  nktiaa  hetneM  laaiiiwe 
aad  Toiama  «in  not  MflelMtlr  ateaiata  to  ta  the  tai«(ifaturfc 


CORRESPONDENCE. 


SUN  8P0XS,  MAGNETIC  8I0BUB,  OOU£XS  SAILS, 
ATMOBPHEBIO  ELEOTRIOITY,  AND  AtlBOBiE. 

TO  rn>;  editor  oi'  rna  eusctriciax. 

Sir  ;  Letti  ra  in  your  Correspondence  Colnmn  are  apt  to  got 
OVerlorikeJ  ifxcopt  when  you  call  attuulion  to  thi'ui  in  your 
"  Notes owing  to  tbe  fact  that  tlieir  subject  matter  is  uot 
included  in  your  Table  of  "  Contents."  I  do,  however, 
happen  to  notiea  a  letter  by  Prot  Boelur  ia  jou  raeeot  iasM, 
of  dato  Noreubar  SMh,  and  tOMidiBglf  1  ■ttooipk  •  btioC 
oontribulton. 

Tiie  whole  subjecrS  of  clootiiti^  dauanda  reconsifleratioa  in 
tho  light  of  the  (acts  now  icnovn  iJooccrBing  the  oxIateoM  ol 
eleotniM,  or  at  least  of  nvgatiTilj  charged  oorpoBclefl  naitlir 
than  atoms.  Hm  cdd  fulta  ud  tliagriea  leiiniB  knt*  bnt  % 
further  step  «Mi  be  Iftkflo ;  and  a  gloriSeil  flhotrostaitioa,  ihat 
once  despised  aabjcct,  seems  likdy  to  dominate  the  field.  It 
has  long  seemed  to  many  persons  extremely  improbable  that 
magnetic  disturlianet.;!  un  tbt  earth  are  caused  by  direot 
magnetic  monient  at  the  sun.  It  hai  likuwiiSu  E«.'i;.med  to 
Hineriil  pi'ib,aiM  iiuprobuhli'  that  such  disturbancea  are  caused 
merely  by  ethereal  or  eb?ctr(}inftgn{>tie  waves  e«iMa<ing  from 
llie  sun  iin  i  trAvelliiig  with  tl^e  sp:cJ  of  li;,-lit.  Such  wiivej 
exist  no  doubt,  bub  thertt  is  no  riiiwoii  to  p:ntuiitl*?  for  them  a 
i  miv^'netic  inlluenoe.  Tbe assampt ion  that  evury  »:}h\T  infl  .ieuce 
on  tbe  earth  (except  gravitation]  mtist  bo  due  to  tho  a>;ency 
of  Maxwoll'a  and  Bortz'a  waved  maty  turn  out  to  be  only 
another  instance  cf  the  usaal  hnman  tendency  to  overwork  any 
snceeeBfol  theory .  uml  to  press  a  good  nag  into  too  groat  avarioty 
of  service.  At  ono  time  (the  reign  of  chemistry)  everytUjig  ia 
physics  waK  atlribnicd  to  some  imponderable  form  of  matuv; 
later  (undertbe influence  of  Tyndall  and  othen) eveiTtfaiag ma 
oonsidezed  to  be  duo  to  some  mode  of  moleeamr  moHoD ;  itov 
evei^UiiDg  ia  popularly  supposed  to  be  dooe  bj  watqr. 
A  little  time  moce  (though  it  is  alwaya  nth  to  piediet) 
I  stifMtt  that  electrons  or  charged  corpuscles  will  be  the 
centnd  fe^uro  of  physical  fclenec,  and  that  some  people 
([  among  others,  no  doiili'.l  will  i  0  ell^:Ji;^  J  in  pr.  sdiiii;  Ihem 
into  all  manner  of  service,  and  clo;;^iug  up  keyholt  n  by 
trying  to  unlock  doors  with  them  which  ih.y  will  ujt  ri  illy 
open.  L»ter  on  still,  this  will  bo  recugniscd,  and  our 
3ucce5s<iri  will  be  iiLiruclid  by  aome  other  rea;  and  iinpiring 
iiovi.lty,  b.ir,  iiie;in'.vLile  Iho  olociron  theory  will  have 
had  its  clay,  iin.l,  like  that  ot  inuUcLiLir  •, iliriitioii  and  of 
ether  wavee,  each  m  itR  own  tirae,  will  by  no  means 
cease  to  be,  but  will  merely  be  relegated  to  it.s  proper  place  in 
the  cosmos.  It  is  on)y  a  few  pandoxon  who  aaaame  that 
every  fresh  step  OIMUIS  tll«  OWtbrOW  Wi  abandMlllMBk  Of 
former  once. 
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Tbe  rtteBApt  fiiw  to  «qiWB  M  mqj  pkMMMMu  as  po?»^^^^ 
itt  tennt'ot  tbs  moit  nontir  ilieot«red  tnei  b  perfect!/ 
kcUtBMte  Bud  naceesary ;  for  (lie  quickest  way  of  findiog  oat 
w£at  doore  ean  he  opened  by  a  particular  key  is  to  try  not 

too  rODgblv,  in  their  luck^ 

Very  well  llun  with  thi^  caution  I  would  call  attcDtion  to 
the  f«cta  ; — (1 ,1  That  the  obForved  pbenomoDa  of  comets  tails 
h»«  lonf?  gursesti  i  v  .  o\,'M  n'(sT»  and  (lieoriats  the  eiisteDce  of 
ft  stroDi,'  njml-i'.c  force,  prijbiibly  tlc-ctric.  actiiif?  on  sni.il! 
particles  in  tlio  Di'ighl'O'irhoiHi  of  the  i;  prrsutniiiilv  lilcc  tnricd  ,i 
bun ;  ihut  the  occR?ii"U!il  ibuuRh  pi.  rhspa  faucif-il  "iiim- 
iog"  of  a  Buospot  distartukoee  at  the  eanh  ba«  suggv.»t«tl  to 
O.  F.  FitzQerald  the  notion  that  magnetic  diaturbanecs  might 
be  dao  to  something  in  the  nature  of  a  projectile,  a  torront  or 
flying  cloud  of  charged  atoms  or  him  proiecieci  past  or  near 
the  earth,  and  thereby  aH'ectinf;  terreatiiu  ocniuafls  needles. 
Bnt  on  working  out  the  aritlmetio  ol  tUl  iiJpallMtia  it 
•fpoored  that  ttie  Fpeed  and  ehaip  aoooMiy  mra  moh  as 
to  be  icnprobable  for  atoms  of  tnoMer  to  fomm,  OH  aay 
noaonable  bypokhciii  of  pn^tetioa. 

I  hmm  act  FitsOonld'h  tdeot  ehmdv  in  mumm,  «ikI  I 
BHiy  be  doing  tiMdn  iBioatte;  bat  H  iiul  bo  was  VM  this 
It  not  my  intention.  Vj  iotattUon  nUiar  Is  to  onll  attention 
to  them  as  containing  a  possible  clue  to,  or  link  between, 
Usoy  apparently  distinct  phenomena,  if  for  ions  or  charged 
atoms  we  substitute  the  iJin  >  .f  f  luclron  i  or  charged  cori;  jscli  a 
(whatever  they  mav  be— Jistinbo.iii'd  ch:irge8  perhai>^j,  iho 
existence-  of  which  i-i  now  well  known  imdcr  the  name  of 
cathode  rayn  in  a  <  rookc^i  vacuum  lubp,  and  by  the  nsmo  of 
Lenard  rays  oursi.iu  in  tlio  atinospliC'rij. 

Tij  those  who  re  mom  bur  thi-  la^^h  vi-'oeity  measured  for  such 
particlLi — III  I  in<-oniparably  Irjs  ihau  tbftt  of  light ;  to  those 
who  r.?coRni?f  tho  truth  of  J.  J.  Thomson's  proof  that  their 
iiiattri  il  mass  i,  exceedingly  small  in  proportion  to  their 
eltotric  charge,  to  those  who  realieo  the  extreme  ejse  with 
whicli  they  are  detaobablo  from  a  nfgativcly  chargcd  bo  iv  | 
under  tb«  action  of  ultra  violet  light  and  by  other  methods,  J 
it  will  senn  no  straining  after  hypothesis  to  suggest  tlut  such 
dsetrons  may  bo  flun;^  off  the  sun  ;  or,  if  Utejr  AN  icattand 
lib*  meteors  abc  iit :  puce,  that  they  are  lepallod  bj il»  if  it  be  o 
Mgativelv  charged  body,  as  tlio  eothode  nj  oomtitmats  ore 
repoUed  by  a  cathode,  donribiitt  ilMnlon  aot  oNiptio  but 
hjporbolio  orbits.  If  so^  then  ia  (hoic  fli^t  past  tbe  earth  they 
mntt  sot  OS  on  sleotrio  enmint,  sad  tberefore,  nnless  they 
atwoijo  ioxvoaad  it  qnito  symmetrically,  must  occa  i  n  i'lv 
deflect  its  magnetic  needles.  Furthermore,  if  they  ii;i(  ii^l 
on  its  atmoepbf  I'e,  tbu  v  imiy  cli  ctrify  it.* 

And  as  they  I'ra/.t;  pwt  tho  pobxr  rt'gioiiH-  for  it  w  Ul  hj  the 
polar  regions  .!l  (!ons;,<jntly  i;rA,'_Q  if  they  cioin./  from 

tlic  rfun,  th(y  lu  ij  r.i  passing  through  the  atmoaphore  {jivra 
rise  to  tho  uppjdr&iict*  mt  of  m  showwot  aioteoillHit  of  the 
boreal  ami  (mstral  fiiirotri'. 

Tho  umilii  of  I'r.  :iiim  will  hero  rin-:  to  [lie  luiud.  aa  thiit 
of  tilt  rxporiijirnt,  rwhohaa  thrown  doubt  on  ibe  foundations 
of  I  U'ctroiriui'netisni,  as  laid  by  Maxwell  and  others,  by  fer- 
formiiig  an  experiment  which  appears  to  controvcoe  the 
hitherto  admitted  law  that  a  moving  cicctrie  otau;^  io  n  f all 
blown  and  perfect  electrk  canent  Wkentl  flsjr  ownvi<}  A 
(qHantum  fat.»t)  la  that  in  kll  pnoboblHty  oo  othor  hind  of 
electric  current  exists. 

It  anyone  in  this  eountiy  aibOMs  in  the  qualms  apparently 
excited  in  FtMOO  bj  thaoe  oxp«ilMnts  of  Cr.  mien— which 
cxperimento,  howoftr,  an  intflirestfDg  enough  and  require 
explaaotioo  (I  aincsirair  hope  that  ho  baa  not  found  a  mare's 
nest  boilt  upon  an  arithmetical  error)  1  sav  if  anvonc  in 
tUs  Opuntry  allows  himself  to  doubt  the  iiiM^;m  t:..  p' w  .  r  of 
a  moving  electric  charge,  let  him  take  a  hurstshoo  m!if<t:>  t.  und 
that  well-known  cyhndriuiil  r.iim  of  CrookeV  tube  which  h  i? 
tt  stiii)  of  phosphorescent  mica  along  its  axis,  und  n  iregji 
himself  hg  employ iog  tho  nsgnet  to  deflect  the  cathode  rayg. 

•Thin  ia  ti'.t  fw  »  moiiirnt  to  be  Mpiwifit  to  te  tke  M/y  ».ur<c  of 
ftltiiiTsplieric  elu-triiiiy  ;  il.crB  are  atntty  ram^rr ;  Imt  it  mny  l«  >t 
.li»turUuc»  of  iL  .Viii  a«  tl  e  e.irlli  ii  <  ciii»Uiilly  .wwping  up  oi«teoi.  iu 
ilH  pilnriniaKs  tliroURh  >.|pJO-,  |*>b»ln  il  mil)-  l«r  •ivftpinR  up  Miay 
cV-tUiio^  e»j«ci«;iv  If  it  U-  iiM.-lf  p-siiirely  dMrgtd.  It  mav  U>,  iwirvvf  r, 
UutM  tmjrclKir.MiJi  can  exi»i  ne^  a  matively  vharKedertlartit'-'leni. 
bat  •Matcuwilatiug  «!-«wl  erv. 


To  maho  tho  OK^athMBt  moio  oomjriatt,  tho  tnb»  or  the 
magnet  ilMnld  ha  monated  so  as  to  do  eapoblo  of  bodily 
motion,  and  an  attempt  be  made  to  observe  the  reaction, 
whieb  it  is  to  bo  supposed  will  be  found  acting  upon  th« 
iioi;;nfi,  in>i  lint  as  in  tho  oaso  of  tlio  radiouKt'T  upon  tbo 

_<7/tisi,— VourS,  Ac,  Ol.IVKE  L/ODGK. 

UsiTsnitrof  Binningham,  Dec.  1, 1800b 

THE  AUTOMOBILE  CLUB. 
*0  ran  nonon  or  the  electricun. 
Sn :  Mr.  Oppermann's  letfer,  which  appeared  in  your  last 
issue,  calls  for  a  few  remarks.  As  a  body,  I  tlnnlt  the  o  wut  r  of 
the  cars  would  rtpudiate  the  .laggestions  that  tho  trials  wtrd 
loo  Kevere,  or  that  the  cod  -ta^ii  running  uuder  the  diffioalt 
conditions  ruined  or  tended  in  rnin  the  batteries.  It  appears 
tlmt  such  a  suggc!>t;>ia  is  fur  more  eiklenlated  to  injure  the 
Rrowiiii.^  ioduftry  tlmn  the  triiils  tliem=clvfs.  It  is  well  known 
thst  oii-  firm  rjii  their  cftr  upon  thf  Sontli.'-i's  tour  witli  the 
Aurm-  b  itt<  rii-s  ihai  had  been  w^d  tliraughuut  liie  trials,  and 
it  Kiiiy  i  L  interesting  to  i^ay  that  the  identical  set  of  batteries 
bus  now  been  sold  for  lighting  parpoaeSi  This  does  not  seom 
to  indicate  that  thsgr  wan  dainogod  fay  tbo  sovon  eooditiona 
of  the  trials. 

it  is  qnito  tnio  tiMt  some  disniUsfaetlon  was  fell  by  tho 
manufucturers  eagsgsd.  These  points  will  no  doubt  bo 
remedied   in  futavs  triaU  of  oiootronobiloi  wblA  tlin 

Automobilo  Club  may  coodnei 
Tho  matters  wliich  chiefly  affeotod  tlw  OiRion  wno: — 
(a)  Tbo  ttiali  beinf  oolj  oniteUo  fbr  oortsin  ofawno  of 
vehioios.  It  is  woU  known  that  light  oloetromoUles  are  eon- 
strooted  for  town  ass  and  for  light  work.  Un  such  cara 
powerful  motors  are  unnecessary,  and  they  are  not  provided. 
Tbe  trisU  all  took  place  under  tbe  same  severe  conditions, 
thus  excludini?  several  types  of  carriage.  .Manufactarers  not 
living  cons  iheil  ;n  to  the  triaU  were  contequently  quite  in 
the  dark  ii.  tu  wh.it  claas  of  oar  tlic-y  should  enter.  It  was 
nanuully  presumed  that  the  trials  would  be  varied.  Am  A 
matter  of  fact,  it  was  a  prolonsfd  liill-cliinbing  test. 

('  )  N  >  lb  L-ent  arrang<'in).'nts  were  tniiio  to  enable  carriages 
to  be  a'tendid  to-  cxpfusive  cari  wnro  housed  in  broken- 
down  shed-i  of  'lie  ;iio5t  filthy  description — thero  were 
inches  of  liquid  mud  on  the  floors,  rain  came  through 
the  roof,  the  sheds  were  doarle^^,  and  (he  cars  acd 
attendants  were  nightly  exposed  to  the  full  forca  of  wind  anl 
r HQ.  On  tbe  fiTi',  night  two  cars  ha-1  to  stand  in  tha  open. 
It  rained  tbo  whole  night !  .No  information  lielng  giren  as  to 
where  trials  were  to  be  held,  no  anangMloatS  OOnld  ha 
made  for  tbe  lodging  of  tho  attendants.  Qno  cosmar  wbncb 
bad  entanl  saVail  oiit  foQDd  that  tlm  liotwi  nanr  Um 
ehargiag  itatton  won  alnadj  oooiqpitd.  As  a  rsnlt  thtir 
ataff  bad  to  bo  dMdod  betwssn  two  hotsla,  saob  mors  than 
A  mile  of  the  charging  station  atnl  over  two  miles  from  etch 
othor.  As  all  charging  of  cars  took  place  at  night  the  incon- 
venience and  expense  of  tbi.t  arrangement  waa  considerable. 

('0  Those  who  had  entered  cars  wore  treated  a^  compelitor.s, 
instead  of  as  nianufjcturers  wit'i  one  object  in  \ii-w  naiiielv, 
(lie  progress  of  clectrouiobiii^im.  .Most  sttiag£ut  aud  uupro- 
ceib.-ntcd  rulcH  were  enforced  with  tbe  utmost  soverity,  and 
the  conditions  ?>?itera)ly  were  not  calculated  to  bring  out  tho 
advantages  of  eletfricui  eelf  propellcd  traction. 

It  is  necessary  to  add  that  the  oOicialt  at  tbe  charging 
station  did  everything  In  their  power  to  assist  thoEo  engaged 
on  tbo  trials,  and  their  courtesy  was  the  redeeming  feature  of 
the  week.  It  if,  however,  to  ba  hoped  that  much  more 
efficient  charging  artaagements  will  be  made  on  any  fntnta 
occaiiion.— Yours,  Ac,  Tlnoooac  0,  CvAMans. 
London,  Dec.  <i   

GltUU-NDLNG  OF  LOW  POTENTIAL  C  lllCLlTS  AND 
ELECTBIC  WIRING. 

TO  tna  XDITlJR  Of  TlIK  £I.KrTni<'l.\N. 

Sm:  I,  as  one  amongst  probably  tho  majority  of  your 
readers,  took  considerable  interest  in  reading  the  note  in  your 
issue  of  the  HOth  nit.  r,  the  lieport  of  the  Special  Committeo 
to  the  l  uitcd  -•.j..  s  I  nderwriterH'  National  Electric  Ajjocia- 
|ioB,  under  date  ul  August  1.  Your  readers  have  recently  beea 
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bTOOiMl  DiUi  Mrenl  extneta  Mid  ooniraaiila  nlsting  to 

electric  wiring  and  electric ally-cansecl  fires.  I  ventnre,  tmc^ 
foT«.  to  take  this  opportuuily  of  impre»9ing  the  fact  that  our 
Amcricsn  frien'U  (personified  in  tlieir  Piiccinl  Tcchnicil 
iDsiirftnce  Committee)  are  at  last  lir^finning  ta  fe«-l  iUal  it 
maybe  tj  their  interest  to  veer  r.iunJ  tcrhaically,  «o  as  to 
promote  ami  citoourag',  rather  ihaa  cosdemn,  the  earthing 
at  the  neutral  wire  for  house  wiring  work. 

ks  vou  pointed  out  in  your  same  issue,  the  1809  report  of 
the  London  Fire  Bri^^ale  1ns  now  become  comprehensive 
en.'iiigh  1 -J  include  electrical  tire!<,  and  it  state)  that  16  flres 
out  of  a  total  of  B,6:^0  repjrted  in  London  are  certainly 
tiM«ab!e  to  electrical  cumnt.  Ueacs  English  electrical 
iwkMtqr  abonld  be  ooogratobted  upon  its  comparativtlj 
■mall  percentage.  In  Amttioa,  as  you  are  aware,  the  number 
of  fires  attributed  to  atoettiokl  causee  probably  exeeeda  2  J  to 
80  timea  this  numbtF  MDoally,  and  althongh  the  United 
BtatM  may  be  soaMwbkl  larger  than  England,  and  electrical 
fite  •MttmtioiM  tn  mora  gnmilj  danlofod  tbew  than  ** 
ban,  it  li  mcHawQ^  that  tfaair  fin  inaimMa  inihdiftiAs 
have,  after  muiy  yean  of  flUitd  tad  datelM  iittaotioD  to 
electrical  fire  risk,  now  decided  to  "plomp"  tar  Mrilied 
return  wires. 

From  the  enquiries  I  have  made  of  proiutnent  electric  light 
engineera  in  England,  I  think  I  aiu  safo  in  SLijing  that  our 
station  engineers  at  Ivusl  would  be  pleased  to  eer  n  full 
discuaaiou  of  Ihii  subject.  They  havu  many  prohleuis — '.ho 
best  means  of  extendin^^  their  existing?  huainesa  so  as  to 
include  the  bulk  of  the  lif.;ht  conyurneM  in  ilie  towi>  uniongit 
their  customers  ;  how,  on  llic-  other  hand,  tbc-y  arc  to  suve  the 
lead  sbeathingj  of  their  supply  and  foudrT  cable-i,  A:.,  .Vc. 
facing  them  at  the  present  time,  which  are  supposed  to  be 
tnore  or  leas  directly  connected  with  this  earthing  question. 

Looking  at  the  other  iateretts  concerned  in  this  question, 
namely,  the  insuranoe  and  the  pnbUe  interests — if  we  are 
aigteed  that  electric  wiring  according  to  present  lines  is 
eandng  no  dinct  electrical  iire  risk — sorely  it  is  time  that 
insurance  eonuiiiM  ndooed  tbeir  pramianw  bg  deekrioally- 
lighted  "ritki.^ 

Xhe  paUig^  «•  know,  eageriy  itau  tO-d^J,  through  the 
Pnm  iMpNIMltatiTes,  every  opportnoity  of  enlarging  upon 
any  intidioueor  mysterious  fires  said  to  be  caused  by  electrical 
agency,  and  as  we  really  know  of  so  few  electrical  firts,  the 
only  reu:-: III  i}iiit  conld  bo  surmised  is  the  fuct  that,  whil-C 
totally  i^iiOfiiut  ttchiiiciilly ,  ihty  set-  enouj^'h  of  lha  present 
constrtiction  (o  feel  that  iho  material  used  is  not  employed 
practically  and  ecouviinically,  without  any  question  as  to  its 
.V.  i.  'I.'/,'..'  disposal.  It  '.s  true  that  the  public  demand  tow-cost 
wiring — in  fact,  electric  fittino;  that  shall  compote  in  firflt 
with  L;Mpipe  tilting — andwinnx  contraetor.-;,  in  their  alleiuiit 
to  meet  this  demand  are  ofCentimca  forced  to  eacrifice  even 
the  best  material  hf  ptoolDg  H  ia  (lift  htods  of  tbft  ohwpest 
possible  labour. 

Yon  yourself,  like  many  of  your  readers,  probable  recognise 
that  I  maintain  (crankily,  perbapis)  that  electric  wiring  cannot 
be  put  on  a  commercial  sad  soientifie  basis  so  as  equally  to 
suit  all  iiiteraete  oottenmd  ontil  we  are  eilowed  to  iasiuate 
(properly)  ojh  niher  thin  riso  irirei.  Expcrieara  is  proving 
toftt  ^eneet  iomlAtioa  InpUco  pwleetprotiBUon  mecbanically. 
eleotnoftllj  sod  obemteMJy.  wbllat  (he  steady  growth  of 
•rmonad  eondalt  ^fitcms  pointe  to  tlift  idTCntageof  emplqiriDg 
ft  metellie  proteetion. 

I  am  therefore  forced  tr>  [ho  conclu-'ion  tl.it  some  form  of 
concentric  system  should  be  adr.ptc-d  in  which  a  vital  and 
inner  conduutor  hiiall  be  protected  by  u  tuital  le  .surrounding 
or  outer  conductor.  In  oih«r\\..rd:J,  we  shill  h.ivo  ullinaately 
to  adopt  "  earthing,"  thr  bro.id  que-li.>:i  lieiii'^'  how  eUctri<' 
wiring  work  can  be  douts  t^Uicitntiy  and  at  a  piicu.  My  objeci.  in 
writing  is  io  saggest  that  your  editorial  notes  on  thi^  tubji  ec 
at  the  present  timv  would  be  partio'tlarly  valuable  and 
interesting,  and  I  would  reiterate  thf  h\st  paragraph  ot 
your  extract :  "  The  permission  to  ground  the  neutral  point 
of  secondary  systems  would  be  welcomed  by  all  those  who 
have  the  welfare  of  the  electrical  industry  at  hearty  end  who 
desire  to  see  the  greatest  nse  of  electricity  MOOUpmitd  by 
the  minimom  lieii  in  ila  aae."— yoani  &e.» 

LoodoB,  Deo.  6.  Taa  Banoiar. 


(Icakle  of  til*  TWinl 
Knoum    |icr  mil*  of 

i:i  nf  m»i 

,»:U'iuiiUil  «lt<j^'-t- 
u  ucertsun  Miu) 
Cluuaa  6 


LEGAL  INTELUGBMCfi. 

ThftSriUiliBlMtlle  Traction  do.  (Ltd.)  v.  tbft  i 
of  Inland  Revenue. 

Thin  a<:lion  «in  beard  in  th»  ',i  lecu  "  Bench  DirUlfr  i  '  :i  Nu>.  28  i^for* 
Mr.  Jutllcr  Kcnovdy  isd  Mr.  Ju-Uee  I'liilUcuore,  *iid  mtr  ft  akse  >tiiu-d  ly 
th*  Cuiuin'>>icincr«  "t  laltoil  Reveeue.  On  Jan.  34, 1900.  an  ioMruiwat 
wai  pra>*ute<]  on  bolulf  of  the  British  Rlaslri*  Tractiott  Co.  (1^.)  to  the 
Commits; I .ti^ri  f<ir  (hfW  n;  inl-sn  m  lu  ihm  Mnaip  duly  willi  whi"h  »h« 
iuttrumri:!  w.li  rl;urjj;r.»''ili-,  '1  h'-  in^r ju 1 1 1 --iit  w«  aD  indeDtui.?,  dsi.M 
J«n.  23,  19i>Cl,  sod  made  between  tb«  CXtrpiralioD  o(  Croydon  and  Um 
nppelUnt*  nndvr  (ec  19  of  the  Tramwiy*  .\ct,  1870.  It  ooutaiiied  a 
recital  that  the  Corporation  waa  empowered  by  tli%l  act,  with  llii>  can 
o(  tlio  lijirJ  oi  Trade,  t^i  d'snine  the  ri^ht  of  unfr  of 
wajii  referred  to  in  thi;  tudeiiiure  nod  tJie  right  of  deniaodUlg  aa4 
UklciK  '-  'I'lo  in  rvKpocl  of  tlia  uoic  By  clau«o  1  tira  (Jciq>arati>in 
gniiitnl  w.i  demiwd  to  th«  a;>pellaat9  the  right  of  yihvr  I^r  the 
pur^n  of  conveying  ptatangers  an  J  am  ill  pircela  only,  of  the  aaid  traui- 
waja^  teiKrthar  with  tie  rigtit  of  demandtn;;  anl  taking  tolla,  with  Mrlain 
lenmatiana.  Ky  eltiHS  2  iheae  rigliti  ware  Kr«nt«d  lo  the  appellanli  for 
21  yean  frum  Jan.  1,  1900,  f<>r  their  e«  lu«iTc  um  nubjn't  In  a  power 
reaenred  u>  the  CarporaU^n  to  dalcrmiae  au<\>  t«rm  :n  certain  arrtita. 
Clauiw  3  priiTided  for  th*  amount  of  r^n^  |'<yab!i?,  whn  ih  AnpeoArd  in  port 
on  th*  c™t  of  purcbaMv  reoonsti  u  •.:  n,  triLj  c.[ui|m':tit,  rollinK  alock, 
•greed  axteniiooa,  auJ  otitat  worka,  and  part  wa*  aacertainabia  at  the  data 
of  the  indentan  *ad  mmaM  M  BSJUO  p«c  «iMiM>  Bf  tkum  *  thrnm 
wiu  a  prori»!oa  (kak  the  aMMllHiU  ihodU  par    fra>  the  dale  of  a  e«ni> 

f  Trad*  nulbnrwioft  elc  trif  Inn  !ion  £1C0  per 
roa<l    along    irhich  the    trainwiya  wrere  laid 

ifftinin^'  rwi-1#  aiii'l  rfi-?i"iTnr  trsinwaja,  and  IhU 
m  £'}Z'j  hhi.uui.  'Cviet  tl»ij»o  S  a  furtlter 
wan     reaervad    aa    rent    iii    cti  uin  contingenciaa. 

far  Uw  MmsbnliM  of  tb*  laa^e  at  the  optiao 
1 1ke  Ccirporatiee,  tUi  Optlnti  Mag  WMWriiaMe  at  the  end  of  lire  yean 

fr:uu  ih*  ooaimenccraent  ths  tnrm  in  rrrlnm  ^nntir^riiLies  Mid  there- 
fiftci  lit  the  end  of  any  ^  jt'W'iijcrit  rivn  ji?at.,  i  ':,iuvr  '.17  pniviJed  ikjat 
appclUnla  khoutd  purchaas  tui  «lecuic  energy  tO(|Uii«d  lor  lii«  traaiwaya 
from  the  Corporation,  dauae  30  fixing  the  late  of  2d.  per  unit  during  the 
Continuance  of  the  leaae,  with  a  proriaioa  that  *o  long  aa  the  C  iqwration 
aupplied  the  enerxy  reaaonahly  re<|uired  by  appelUuta  for  working  the 
tramway*  th*  raiDiDiam  aum  jiayabl«  in  any  one  year  ahould  be  jU4.000, 
with  proTiaioa  for  ravt^ioa  of  the  pric«  charge<l  at  the  end  of  the  aec«n<l 
year.  Th*  instrument  littd  no  time  within  which  the  liourd  of  Tra<l« 
oertiGcate  authorising  electric  traction  waa  to  be  o^ittiiMKl.  ClaiMW  42 
protidnl  for  the  determination  by  appellanta,  in  eertrio  (MltagMMleii 
of  lbl^i^  obligation  t»  imrcltaae  electrio  energy  from  the  OtrpdlattM. 
Claua*  44  g«»  a  special  power  nf  .liatm.  It  was  ci>nt«nd*d  by 
III*  ap|>ellanta  Utat  the  iuatniinent  fell  to  be  charged  under  the 
h<»^d  '-f  "  I.ek^ie  or  Tack  "  ill  tbo  6xat  Relnjt^til*^  nf  the  Stamp 
A  t,  lo-'l,  utulu-  the  aubbeadiug  "of  any  .Jthrr  kin  1  whattucTer 
nnt  herein  liefure  deacribed,''  nod  vaa  liaUa  to  a  duly  oi  lU*.  only.  The 
UamnMiMtM  htlil  that  fa  mam*  •(  the  fctwiiioa*  oUwr  titan  theea 
coBtaiaad  la  dawiM  8  and  90  tlia  faMtraneilt  wm  durg'abl*  underaub- 
head  3  of  th*  attoTO  DiantioDed  btail,  aa  a  lea**  "  for  uu  indvfinitr  t<Tm 
.  .  .  of  birilabl*  aubjecta  where  the  i»n«ideral:oo  .  .  .  iu"iK'y  tn 
the  leaaor  .  .  .  ciTiiistfd  tif  mr«ni5y,  (lock,  or  aocurity,"  with  an 
*<l  vaKtl-ui  luty  »t  tlia  lile  uf  &<.  on  evenr  /.'SO  on  tbo  rent  of 
£\2S0,  plus  lyOO -namely,  t-'dO.  ioi.  Tbey  alao  held  tlttt  it  wa« 
ciMcgMUa  with  the  Asad  dul/  of  Uk,  im  Mpeet  of  the  mt 
tieood  in  eiaa**  8^  which  waa  at  the  data  ef  the  indenture  ' 
tairmM.',  ani  in  rpi'ju'rt  nf  the  mitiimuot  aum  of  £4,000  par  annum 
iji^aU'-'Util  i:i  i-l'iUEO  50  w».i  lurtlii^r  iul- ui;iUr  the  tiead  "  Bon<*, 
Cuvuimat,'  Ac,  So.  \li  ia  the  aame  *dit<luUi  with  £106,  being  2rb  fed,  per 
t-aat.  on  the  minimum  aum  multiplied  by  21,  Die  numler  e(  Jim  daifag 
wbicb  the  oiii;bt  have  been  payable  if  tb*  tiamwayi  mi  bean  elae- 
trically  eqnipped  aad  the  certificate  of  tha  Board  of  Trade  obtained  un 
Jan.  1.  1900,  and  if  the  Corporation  bn  I  B«de  m  default  in  the  aupply  of 
CDtrfsy  {f-.itiri.;  -.hi:  •  .■nUmianoe  of  tlte  leaae.  T1)»  riui^«lin3«  f.:wih« 
i:,  .r;  win-,  lljuL'f.ii-',  uiLLtJjer  tlio  isatrunicnl  W4§  lIiuj  l"  I'/lo  -.v.'-ti  ilin 
aereral  auma  of  £20.  Ibi.,  10>.,  and  £106,  and,  if  not,  witli  what  duty 
the  inatnilMnii  WM  ilninmbb 

Mr.  Jaatieo  FHIIXIHORK  aaid  Uutt  in  hia  opinfao  Ihs  Cfom  wen 
rigUi  with  regard  to  titr  £dCO  per  annum  aud  partially  with  reganl  In  the 
£4,000  per  aoDBm.  Uo  wa«  "f  o|>iiiiuo  that  Uilli  auma  rcpreacntcj  rrnt, 
and  that  tLey  oug^ht  therefore  to  l>c  laken  into  couiuileratiuo  in  .veariog 
lilt!  od  v  J.  ri-ijL  (luis  with  which  the  inatrument  waa  cliargiiabU  aa  a 
'*  kat*  or  lack.  '  lie  csme  to  Ibia  twuduaioB  with  heaiiutiun,  becauto  of 
the  fMiriMht  r  of  I  be  inatrument.  The  OMiatiaa  laiaad  hv  tha  ap|i»UaatB 
inidar  i«r.  77  (2)  of  the  Siamp  Ael  dU  no*  rmlij  ana*  baeautae  tha 
££00  and  £4,QC0  were,  in  bia  opinion,  iiart  of  tlia  piint'i|al  ci>u. 
aidtratiun  Kinrn  for  the  laaae.  The  wwnl  "  cuiuideratioo,"  n»  u«ed 
i:i  ih-  m:ci;  ,11,  iiit'jil.?.i  a-ijtliii^  .mati'ling  lu  m'^iiey  wl.it'i  the 
I.  .  :  i-  l  I..  •  i_v  In  I'.L  Uuii:  -id.  The  i  1' '  ion,  therefoic,  whether  ibn 
ci>»cn«nl«  cMnt^iCKl  in  claUMa  4  ;ui.l  uO  of  tb*  leaae  were  covcmnt* 
rdaUag  to  the  natter  of  ih*  leue  did  not  arite.  Aj>  llure  KM  DO  apeeitod 
tlBM  WMO  the aapplr  ot  elMlrical  rnerKtr  ahoulJ  ciitnmeiiL'O,  iJie  lai-gfot 
|u.9>iUe  Ggure  woubfhave  lo  U  taken,  and  the  luiv  luus".  l«  pai'l  ou  lb* 
aaaumpliou  that  the  payment*  began  ut  uuce.  lie  t  >  I  itut  tie  ■  auiot 
were  not  rc-cuverablo  by  dialrc'ii  did  not  prevent  liieir  being  proiwrly 
•Iwcribod  aa  icnU  Tiv*  rent  of  a  furuifbetl  bww  wa*  nooa  th*  IM  rest 
beiauue  it  could  not  be  recorered  by  di^neaa.  In  hia  upaaioia  the  ami- 
o4«htt0<iMeMd  t»  tha  eataat  oaljr  ef  raduciBg  the  «1<I6  t«  «h» 
f  aim  ||i^r*bl»  at  in  a  liBM, 
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Jlr.  JuBti™  KKNTfEOYiaidhe  fell  rnmppUwl  to<liffrr  fro.m  Mr.  Jiutiot 
Ptiilluu  rf.  Tlii-T*  wrrelito  nubjesU  of  uppe.i!  -the  firyt,  m  to  the  »c!cc««i- 
Viliiv  I  1  i  ll  ■  -udj  f  £900  per  aiiuuin,  p«ya'jle  uoilw  cl«u»e  1  of  the  lc«w  ; 
nod  the  ««fc<>nil,  «§  to  th»  iM:<«MibiUtf  of  the  U4.0X  (ler  umium  p«yali!e 
Wte  rtlMH  9QL  It  1IM  not  •nUfWMd  thit  clftux*  4  uii!  a  were 
ootomU*  1*1;,  Mid  thM  tb«  mia*  fujtfal*  under  ih«m  werr  r»11y  <llii 
■pM  rent.  If  th»t  wei*  ».>  he  wouM  h»ri!  .^xreed  with  hi«  lr»m«Hi 
ZnHlicr.  Hut  •M  lioth  cliuoen  r»[>rw«it«<l  hi>o»t  bui-ioen  »rningcnj«>nt 
he  »*a  un«bln  in  rfK»rJ  either  f.f  ihe  «ua>«  m  rrni.  Set-.  77  i  2  ,  od  which 
nppeiUnls  relied,  <liil  iinl  in  ternn  ipeik  of  reut ,  the  woril  uwd 
«u  ■■  c.jeisiJ«ir»tion."  Withhi  Ihnt  term  WM  l»t  necfMfcrily,  in  hL» 
omiuoii,  iocluiled   eT«ry  cirvcDaiiL   in    th«  irilk'h   resilUe<d  ia 

th«  inymeut  uf  Uioiioy  "l>y  the  Iraiee  t->  tbt  IsMor.  What  wu  lnt«nde<l 
l,y  con«i<leiViu«i  in  the  secti  n  »•  rf  tin  [laymenU  whi' h  wore  u«u»llv 
e«Jle<  rent.  Haih  the  ;.)"r«  in  '|ue«lioii  were  c^>i)linsrnt  »nil 
mig.'t  oerer  cotue  into  opernion  .»t  »lt.  C)»«««  30  W4»  »d»!i<b:i»u«  lo 
itm  am  of  bmren'  lied  hooM  Hm  OorfmUlim,  wba  ktd  a(t«tiU«lud 
wmk»  for  the  nugrplT  of  eleetrie  CMrgy.  iii*d«  k  liwgiln  to  wpply  the 
alMtria  tnergy  r«:|uitrHl  by  Ih*  apf'IIiioM.  Uii*  wm  a  coiiliiigeul  lUiJ 
bmincil  amngement,  aiul  >Q  hi«  l'>rJth!p  a  I'pinioii  riatipc  30  wif  a 
"cfiTeoint  reI*lio);  to  the  mjttler  -  f  'Jv  ]ttisr  "  withfn  the  i«i.i)bi1  j«rl  i,f 
w«l77(2'.  Clause  4  wiM  »l»f>.  Ill  'pmi  i  .  '. c-ijHil  rrUlir.g  l<>  the 
matter  <rf  the  iMotb '  and  t»Ui  thi-  ciauaes  ur  r'jvenanti  were  un'ltr  (lie 
taiw  «(  4«g>  97  <>}  cspnirij  ra«m|Hed  tnm  Ih*  {aymeia  <f  Muty  in 
addiBoo  t*  that  eWnd  on  Um  1r)««. 

M'.  .Iiiitli-«  PHTT.I.IMOftK  wilh'lrew  liii  •■nVmerit.  ami  the  juJi;eneut 
<if  Mr.  Ju«lic«  Kennetjy  prevaitc  I.  The  dutv  i  ■>  il  -  ■  on  lli«  innlruui^nt 
«M  acaardiagiy  r«iluc»l  Cg  6a.,  lofalher  with  the  10*.  in  rc*|>«ct  I'f 
daWN  6i  tiulitbDity  (or  whkk      iwl  dbpntmL 


National  Telephone  Co  t  OiiUiver. 

Hie  facta  of  this  cvw  were  ful£y  rep^rtril  lu  The  Ktcrirtflan  of  N^>v.  25, 
itnd  on  Mimday  applicatioD  wn«  raaile  in  (he  Weatniiiulrr  :  l-oiiclun)  (^uunty 
Cgurf,  where  it  was  trieil,  for  l«aT»  Xi>  appeil,  or,  m  the  »ItCTti»liTe,  fur  a 
Dttw  triftt  nf  the  cuunter^liim. 

Mr.  MINToN  SKSllol  sK  coumel  for  d«f«odaikt)  fMwr».  tJulliw  * 
Co.  (I^td.  l  A-i:;.  11  ii  reet,  \V  oiJKle  the  «ppl>e«ti:iti  oo  the  grt'und  that  he 
vraa  of  opii:i  ii  >t  U"-  time  nf  the  actioti  (hit  Iil-  hal  the  right  Vi  appeal, 
hut  it  now  appeared  1m  bad  ogi,  M  tlte  ainmst  tUit  nut  ex''«e<)  £33. 
TIm  TeUphoM  CompMj  mwl  ivr  <17,  a  ]r«r'a  t»l«plw>  mi  >»  a<l  'aucr, 
and  iMMdaata  caaatafdaiflnd  £90  itmlgH  for  nw  rtCatdiait  •  coaplete 
MitfaiL  The  Jurv  foiwd  againit  lliadtfMmBta  ilhcaatMtiM  w«i  that 
1iUMMI«w«rr  Doi  entiiM  to  te  piid  for  •  MqihiHia  Mtviw  whWk  wm 
nsTwr  a  ci>mpl«K  oaf. 

Judge  LL  MLBT  SMITH  arid  tkt  jaqr  fiwad  tii*  aanlat  m*  imptrl; 
eoupketed. 

Mr.  MUraONJOmiOUSB  Mdd  idaintiir*  *C«iidilioM"  anMand  to 
itMllO;  mA  otbir.  Thi^flonUwAad  to  gi*a  a  can|ibt«  Mnner,  ud  *t»t''<i 

they  woulJ  nut  be  reipoa«iM«  damage*  pr^'vided  every  «  ncl<-aTour  wa« 
made  Id  give  a  L-jinplete  sm  vice.  Then  they  went  I'O  lo  th^-  c.iinp»ny 
w.,uld  not  be  liable  fur  an/  deUf  from  any  oiua^  Ueteudaovi  claimed 
that  the  compuiy  r«f«Hd  tO  ngtit  fit  mtat*  Uw  Mt«ke  llMf  kad 
cootracled  tu  ilo. 

Ma  JUDQG  :  Anl  the  jury  iouod  »g*in<l  them. 

Mr.  MIKTON'-SKS  M Ol'.SK  »tibmiet<xl  the  jury  oaly  found  that  the  tele- 
pliooe  w»«  eoniptoted.  not  t1  it  Uk-  ct  tniwir  In  1  [-•  i  iired  or  r»»tored  it. 

Mr.  COMmiX  SMITH  f  r  :  l.iii.i  ,ir.  [i  •••,1  -Mf  application,  ait<l  •aid 
the  jury  found  (ba  ouuipaDy  did  tlie  work  and  wu  entittad  lo  m/itieut. 
The  (NtuntcniWiB  mi  thrMtod  oM  «t  pmtimgth,  and  Aajwy  fMind  for 
plain  Uir<k 

The  J  VlKiV.  (Mid  ha  eauld  not  «ak  aiida  the  Bnding  of  the  jury  and  gniiit 
a  naw  trial,  but  tha  |iirtiia  both  tjipemi  to  be  iu  a  p-xilion  Ui  carry  the 
nattar  Uuin^  ia  a  h^hv  catirL  He  Rraatad  tha  appUeatioD  hf  f  iriot; 
]«•*«  to  qipaaL 

tbt  CUfliidfl  Electrical  Storafe  Syndieilt*  AM.)  fks 
Coiporatioa  of  King'a  Lfim. 

AHBlTltATloN. 

Ar  arV.itr»llo-!  w»»  lield  on  Tucaday  by  Major  P.  Cardew,  H.T.  ,  in  the 
ma"-  'f  .1  1  ty  ih«  t'hl"ri<)e  KleclrvtAl  .Sliirage  Syndi'.ate  Il.til.)  for 
the  |ia}iiie!>l  of  ihe^um  of  £301.  I>.  7d..  nLuch  WM  alhigad  tu  uodua  t<' 
•hem  under  thia  cootrnvt  for  thcftup'ply  <>{  •longabattariiafartliaalmttri'- 
I'ghling  works  of  the  Corfioration  >if  King's  l^m. 

At  the  opening  of  tite  liearinK  tlie  Tawa  Clerk  aUtad  that  Uw  Ottpora- 
tlon  appeared  under  |>ci<(e«i,  aud  coutnudad  that  the  diii|aita  «M  Mt  Qse 
properly  »ithin  the  arbilraliou  tl.ijw  >if  (he  conimrt. 

Kor  the  Chloride  .SyodiiJite  Mi.  rkAN.'x  i; .  .^N  «i,iti .:  1;  ii  in  August, 
1Q93,  (he  Corpunilioii  adverliwrd  tor  tender*  for  tiie  supply  aud  er<L'tioa 
id  a  Utter]'  of  226  alnriige  cella  awwidwy  la  iparilicjitioii.  Tha  taader  of 
tbe  «ryndicn!«,  aiw^nliog  to  £846k  9k  Od.  «a«  ac-.~epted.  and  a  enalriut 
eulertJ  into  brlwcr  ii  the  |<a[tie».  No  mention  wax  uiaile  iu  the  s|>ii a- 
(ion  that  the  i  --i  .  tu  it.  <  f  the  (ngioeer  was  a  touditiou  preo'ilrnt  In  piy- 
tnenU  Tlie  schedule  of  lunmiti"*  whi  Vi  ihv  »vri:!i  if«  iluly  ])ri' cil, 
''ntitained,  amougat  other  It.  ri^-..  [  rir'-i:  iil.jirt  i  :  tri'-  storage  i  jlU, 
caUe  fur  coimei.'.>L-nH,  auil  ilie  tutea  of  pay  fur  lal>uur  uf  creator, 
wiraMMt,  ki--,  and  theae  hut  iteoM  mme  beadad  "  Xhv  Wwk,"  and 
tlie  vottt«nUioii  of  the  ayndii  itc  w««  thi»t  their  ichedulad  priae*  for 

material  dlit  not  Include  any  lal'.>ur,  but  that  titey  wore  cnlilled  to  cKarKe 
for  all  laWur  t-x|irnded  iu  er<cli<jD,  tic,  according  to  the  aotle  net  out 
under  the  heading  of  day  wi.'rk.  Tlie  coulnct  couririii!)  this  view,  a«  it 
■tataa  tk»t  the  < '.^rpoucion  will  |Kiy  to  the  uontractnrii  tltc  sum  of 
£M4i  01.  6d.i  iV.,  the  auuuut  of  their  leader,  and  (hit  luuouiil  caaoot 
lia  mada  up  witftant  inalwdfat  tha  ctoma  farlabwr. 


I  -r  -.Ik-  I   iT|...r-»ti":i.  li'\\.S'  i  LlllLK  nUitr.l  llial  tbi-i  L-latlu  w»< 

e«iii<MUiy  »o  afwrtiiousht  on  (»rt  of  the  cnnirarilore.  The  echedule 
of  quant itien  Atated  lh»t  the  •■Unft  battariaa  wen  to  ba  avppUad 
"  in  complete  working  orler  m  epeciflcd,"  and  a  rdemie*  to  tha  aped- 
ficatiou  iIiowmI  (lut  the  conlraet  was  lor  the  "aupply.  erecli'm,  nettiny 
to  Work.  of  the  etorage  hUlerlca.    The  note  |>nnted  at  the  hr«d 

of  the  ..hrdule  of  .iuanltlien  •I  ttcd  (hnt  the  prici-i  given  in  the  Bchoiule 
were  I'linclude  ''all  iletaitii  of  ronnlructiun,  wlietlier  mentioned  or  riot^  and 
nil  )ab«ur  and  |>lagt  rr«|uir«d  ta  fiaing  .  .  .  and  the  worka  are  to  ha 
ddivmd  vw  to  tha  Caponliaa  fa  r.>mpleic  aii<i  |«rfect  working  ordar 
Ujt  tha  aoMoat  naaMNl."  Tha  rata*  of  )<ay  for  Ubour  niiecifici)  ia  tba 
■chedute  were  under  the  heailic);  of  "  |)ny  Work."  and  in  the  general  ron- 
ditiou^  the  special  clause  relating  lo  "day  work  "  tlated  that  cbatgea 
*' br  t'lt"  ''  w*'T**  '■rily  til  }  rtia-^'-  s^i  the  ^'^■f*!>^  --"if  af^j  ft^!dilional  or 
»u;  -liluli'.-l  IV.  '"■in;;  ■■r.!.t".l  I 'V  the  M:^;in<Tr.  'r.iv  titirile  of  the 
engineer  wa*  clearly  ktAtcNl  m  the  i:oalra<:C  to  lie  a  cotiditiQa  f««oedecil  to 
liajaMat.  Tba  ttn<iicau  rwadatad  maaam  acao— to  dwriag  lha  piaiP'aaa  vt 
tha  workn.  and  p«yitienl><  w«r«  nada  on  lha  o«rti6cBla  of  tha  «agia»ar 
■  I'l  >f.  li.  It  .tiiii-  111  .  Note  of  tb«»«e  acfcunta  made  any  nieti'i^-r  of  labour, 
and  the  fii»t  <eTlHK'«te  :>f  ihe  enginwr  wan  not  obje f  -i  t  >  'hough  it 
•tatetl  that  it  wa*  on  acoount  of  woik  dona  and  matertiil  tuppiied.  The 
CmiI  acc'uunta  <.f  the  c-ontmctcra,  however,  cnutaincd  iliou  for  labcur 
amiiuDtiug  (li  5,C>S9  houni,  which  the  eDsiiieer  dlollowed  iu  hie  Hiial 
rrt'.ifi<?a*.e-  There  were  alM>  iteRi>  for  uMe,  whi<ih  w«ra  ttdlKed  1'/  the 
enginerr  on  the  irround  thul  it  had  iK-f-n  "  mipplied  only," 

.\o  witoae-e-  ».  !<• .  .n-il  '  r  .  •  .  .  i..  .■,  .  -i  ^  ubitrator  naanaJ  h» 
award. 


HUNICIPAU  FOREIGN  A  6BNEBAL  NOTES. 


APPOIRTIISim  TAOAHT  AHD  FILLBD. 

(Jrimabjr  Corpotatioa  rmuira  an  aauataut  aiL^eer  for  Uieir  eleo* 
triai^  dapvtmant.  AvnliulioBa  tu  banmipi  aleetrical  wgiBwr 
( M.  W.  A.  VigBolta)  by  I>ec  13.  See  adTarQatgust 

Perth  Corpontinii  BHiiiifC » fClUnt  el«ctri:nl  enf^inaar.  FmUwr 
patticaliUB  ai«  aat  nut  hi  an  wiTWiiifiBieM,  and  .ipplicatiow  noit  ba 
aldfeoad  to  the  clavlc  ta  the  eammiiaHmen  (Ut.  J«ha  Btgg),  Cil^ 
Cliaaiben,  Faith,  by  S2nd  inat 

N'i>rk  ('iirporutiuii  rri|jire  a  maina  anperintendent  anJ  a  cable 
jointer  for  Ihciir  cloctricily  depirtmant.  Further  particulars  arc  net 
uut  ia  odveriiMnienU,  and  oppUcationi  must  be  aant  to  the  ci^ 
(Icelrieal  engineer  (Ur.  C.  A  Midgley)  bjr  Ibtb  inat. 

A  meter  eiip«rinttni)<-iit,  to  take  cbatgc  of  the  meter  and  te.'«tio|; 
department,  >3  re>iuir«>ii  for  the  Onanock  eleelricitY  votka.  Ao 
ailvertiicnieni  eiveii  further  |i«rtii.'nl»rp,  nnd  eppUeations  moat  be 
>«nt  to  the  liurgn  electrical  enj^ijiecr  (Mr.  \V.  U.  Nelton> 

The  National  Elixtric  Supply  Co.,  I'fe.'»t')n,  ^iinire  a  aliift  engineer. 
See  advertiaeineot. 

A  technical  a«:Btant  ia  re<{a(r«il  in  a  works  laboratory.  For  further 
pailiL'ulara  aee  adrerti»em«nC 

An  olJ.e«tabIi«bed  ttm  numafactoring  electric  aceumiilator* 
retuires  n^cnt.s  in  the  pTorincea.  See  advettiaatnent 

A  practical  man  far  •  nmU  flmcnitiBg  atathm  »  icaoired  hf 
MLDsni  Pryco  Jonas  (Ud.X  Sewtoa,  Uenlgoaetysbin.  S«e 
adrertisemeat. 

Maneheiter  Trainw,iyi>  committee  re<{uire  a  foreman  platelayer  for 
(heir  ii:rinaiii.-nt-way  depailiiient.  ApplicAttons  to  chiirouut  bj 
1-ith  iuitt.    SvK  advcrti«cmenL 

lUtter.'ien  Boroi)i(h  ('uuncil  reijairc  a  runident  electrical  engineet 
Applicationi)  on  ofliciftl  formn  to  town  clerk  by  .Ian.  1. 

liford  Diatrict  Goomcil  nauire  a  leaidant  cketriicel  eqgiiinar. 
AppUeatkMto  daric  hf  Dec  la 


Mr.  Cyril  E.  l>ivie^  of  B  ilt^n,  has  Iweii  appointed  chief  a»i.<iUiltt 
Hectric  tramwavs  engineer  at  tVtrdilT,  at  «  aalary  of  ri-iiDg  to 
£3i^)  per  annum. 

Mr.  J.  It.  Petnbcr,  chief  uMittant  at  York,  hii.'»  been  appoiat<d 
retident electrical  engineer  bythe  K»mworth(Lancs.)l>i»trict  Council. 

On  Tuesday  thi'  \V  T'Ving  Totwn  Courir  ?!  njifiointi'l  Mr  l'nirtt»r, 
agii^tunt  at  cii'j  i  f  iliit  M  itton*  of  the  ^V>.■H•.!.■lUl~•.er  Klei  ti:i-  Siippls' 
Curpar<tion,  botouijb  eleclrical  engiTu-i-r  .il  n  -.ilmy  oi  i.'ii  >  p?r 
annum.    There  were  100  ap(ili  . ua-. 

Mr.  Waller  Telford  has  lieeii  ijijiu  i-'t^il  ;ikm  Imit  i-v>;ir..:'i  r  .it  t!ic 
MiJdle»hroUf;b  Corpomtion <:leiar:  ,lv  .v  iV- 

Mcj.->ri!.  S.  Ll'cj  (lir  idford^,  W.  Abmhani  (L-jndun),  E.  II.  Liiiltiun 
i;Priv<toii:,  aud  A.  U  ranger  (iloreflaBbe)  befe  bent  nno**'*''  ^luuv* 
eu|{iu"-er»  at  Witran. 

Mr.  .Attlnn  K  fi  i.rtiley,  ma  naj;cr  of  the  Bradfi  r  1  'l>.^mw.i\ "  ( 'i'., 
ha.i  bwu  apiHjiSiitd  irumwnj'a  m.tnager  at  ISirkenlKind  at  a  nai-iry  of 
JL'3O0  per  annuiri. 

Mr.  Ilon-^t  h»i  b«Ml  pruliioted  by  the  Soti'huniptnn  Coqmralion 
from  the  jijsition  of  thirl  engineer  to  iliit  .  t  ..i  -.iii  i  i  n,'ir..-tr  .it  the 
electricity  wutk«  at  a  «ilary  of  £110  per  annum,  end  lit.  li.  A. 
Peaiaon  bes  been  appoanted  third  enginearat  £90. 
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Barrow  in  Fumess.    l  ln-  Busnl  jf  TmJc  luivt-  viactioncl  iLc 

nse  i>i  «U;ttm  lajwi-i'  mi  liia  lucil  ItamWii)*  '-ill  Feltruai  v.  It  is  pr>>- 
poiwtl  lo  aub:>titute  electric  traction,  and  nt„'  jiuiti arf  ^tl  o.jiliijg 
Detveea  the  Cooncil  and  the  British  Electric  TcacUim  Co.  who  liave 
proviDionall;  ac<)iiircil  the  local  lines. 

Bombay.— Some  tims  ago,  offcn  were  rccvived  bj  tbv  ^luuicipai 
Conncil  for  the  c«nc«8<iou  for  ealablishinc  electricity  supply,  and 
tbe  committee  appointed  to  report  upon  Uiese  tenders  now  recom- 
imnid  the  Council  togranttcaMWMipBibrigjtwitoMoMii.  Killw^, 
Mizm  ft  Ca,  local  aami*  fiw  Vmrn-  KWImm,  vbo  wpumt  KiMn. 
Cramptm  ft  Oa  ia  India, 

Bsvtlft— H&  A.  P.  Tntttr  tniMelid  and  approved  llit  •Iwtrieal 
aqalnutat  tha  JJirhv-mad  aoa  Rimwe-road  ttammgr  loale  lart 
mta.  Tba  mute  cmmta  of  H  mUm  af  donUatiiek  with  tpan 
triiaa. 

BoltWI  — Thf  -iMirahiliiy  of  erectiiiK  electricity  supply  work«  in 
tobe  reported  upon  l>y  Mr.  Ailriaa  C  OdUuul  A  prvfubnal  order 
waa  obtainnl  in  11)00. 

Burnley. — Extenainns  of  the  electric  lighting  iim!n#,  estimated  to 
coat  about  £6,400,  have  been  authorised  by  the  Qa«  and  Electricity 
committer,  auti  the  CooBcil  irill  adfeitiae  for  leaden  Ibr  from  SO  to 
30  electric  tramcais  Jbr  tbe  traak  tiamvay  liaae  lAan  ihty  an 

reconstructed. 

Cardiff.— A  joint  mvctin]{  of  the  Electric  Li^'hting  and  Tramwayu 
cumniitlecii  was  held  on  Wedne>4lay  to  coti.inWr  !.'ri<;*liv  ^']lf^r*.-•  of 
the  electric  truniways  engineer  (Mr.  A.  Klli«;  and  rli.'  . n^'^m  r  i  tla 
tli-clric  llyhtin;;  rlepartmesit  'Mr,  N,  .^iipeJ'i  ^- 1  <;:i  tli..-  -ul  ji.ct  of 
the  »u|>ply  of  \l-j.-:rjc  ^  .i;r,-nt,  f  r  li.-lr.ii.-  iiii'!  Im  iivti.  After 
ditcuauoo,  a  motion  proposed  bv  Mr.  iiobiason  iixaX  liie  com- 
mitMae  u  aianbiaed  wee  r«>)e«te(Land  the  joint  ci>mmittca  then 
MBiideted  a  molution  that  Mr.  eUie  ibould  be  appoioUd  the 
electric  tiamwav.i  and  lighting  engineer  of  the  1mimni||I|,  aaijCGt  to 
confirmation  of  Omncil.  EvtntuaUy  the  MOunlltaB  luiaaiuatuly 
adopted  the  following  re<olutioD 

1W,  subject  i/j  the  approval  uf  the  Council,  Hr.  AHhar  BHie  be 
a»ked  to  nccept  the  (Kmiliun  of  bnroujth  electrical  enirinccr  nn'I  ti>.in»(fer, 
and  take  edliie  chiu-i^e  of  llie  electric  lightiii;;  and  irauiwav  -v-mi:  -  -n  'J.- 
Iioroufh  of  Cunhfi  furlhwilh.  Kurthv,  thai  for  aucb  additional  Mnico* 
Ua  lakiy  be  ioereoatd  to  flTSO  pir  aBMiatt  tMig  to  aaaMel  ieeraMole  ef 
£60  to  a  maxifflttm  of  SlfiM,  pro*Med  that  lie  eaten  inle  ea  egrNaient 
and  sndcrtAke*  not  t')  apply  for  anailter  a|)poiatir.i!nt  during  a  pWiod  of 
fire  vearf, 

Mr.  Klll»,  who  vaa  called  in  after  the  risolution  w,i»  cartierl, 
accepted  the  cnndilioiii<,  and  said  that  all  he  a.iked  fni  «  i>  licit  he 
shonM  have  the  support  of  the  i-ommittees.  At  a  sub»<N|iient  meel- 
ini;  of  lilt-  Lighting  commttut;  it  v,.ij  decided  to  defer  tin-  appoint- 
ment of  iiiaiua  iuperintetident,  and  in  the  meanliate  Mr.  Jones,  who 
ieaotiag  iatlm  peeilian,  wae  eelted  t»  cootiaaaat  the  late  of  ilSXt 
ayiab 

(MehWitar.— Oa  Sitnrday  Mr.  A.  R  Sillar,  vho  bt8  hitherto 
acted  is  resident  aaglneer  for  the  contractors  (Meene.  Siemens  Bios, 
ft  Co.)  commenced  hie  dutiea  a*  borosgh  elcetrical  engiueer. 
Mr.  Siller  was  apprenticed  to  the  United  l^ecbrioil  Bngioeering  Coi 
(Ltd.)  in  1H8U,  ant  '.wu  vsat.s  later  joine<l  the  company 'a  succeasort, 
MeiisT*.  J.  U.  Siu'.Kr  .V  t'  l.  In  ISfl.'i  he  waji  engaged  by  the  London 
Ciigantic  Whi .  1  ami  ifecrtatii-m  Co,  and  fitlSd  ay>  tlic  plant  and 
iDaialla'ion  mi  •In.'  llip  W'lisel  at  Earl'ii  Ci  nrt.  S  iliserjuently 
Mr.  Siliiir  entered  the  service  of  the  Blacki>nol  <  ;iir.tnti  .-  Wbe^l  Cv  . 
and  at  the  end  of  1S9(;  the  Blacl;]iiiul  WiiiUr  L:,irit.:ti:i  Psivilum  r  ,. 
engaged  him  as  resident  engineer,  and  in  that  capacity  he  eqnappei 
the  company's  complete  in«tallatinn,  which  is  ol  l.OCO  n  p.,  cost 
£23,U(X>,  and  is  claimed  to  be  the  biggest  private  installation  in  the 
eouBtajr.  la  Manb,  1899  ha  vat  metated  MpeaMnlaiive  of 
UmnL  Siemana  Brae,  ft  Co.  Mr.  StlHur  is  SO  jeare  of  ag^  end 
baabaaa  activeiveinBBged  in  electri-.-il  work  for  the  \Mt  12  years. 

Bitenaioae  of  tbe  electricity  su]>ply  \t  irka  are  to  be  carried  oat 
on  the  recommendation  of  the  boroagh  electrical  eDgioeer  ( Mr.  Sillar) 
at  an  enti  tinted  co<>t  of  £12,000,  and  application  hai  been  made  for 
san.-ti'in  So  Hirrow  this  amoant.  At  llic  Conncil  tucL-'ing  on 
Wcinesilay,  C'>>uncillor  lUrritt  leftin-d  tu  Ihr  fuct  tim".  the 
electiicity  winks  had  paved  into  the  iuwU  of  tin-  Council.  Ho 
thonght  a  word  of  congratulation  wa»  du<'  \o  MtserB.  Siemen.i 
Bros.  &  Co.  for  the  HUi»factory  manner  lu  which  ther  had 
anented  tbfir  contract  during  two  year*.  During  the  first 
year  of  the  nndertalting  U>  Dic-,  WjS,  the  work  proceeded 
quietly.  EightT  eoaMimcie,  and  tbe  equivalent  af  4  ap.  Umpa, 
were  connected,  and  it  waa  then  only  neceteery  to  mn  (Jto  phint  for 
a  few  hours  r.n  lire  «reDiiig:<  in  the  week.  The  year  eadlllg  X>ec  , 
IlKX),  bad  been  a  very  busy  our.  Tbe  nnmber  of  coaenmerB  Wl 
increased  from  iO  in  i^0£>  to  1 48,  and  the  number  of  lamps  hod  goue 
■ip  from  4,2.'>l  to  9,121  ;  tbe  uuit«  gcucrAted  being  44,432,  and  ^0,131 
respectively.  Tbe  coiiiiiiittee  bclicTcd  that  during  the  eomtnq' 
year  that  late  of  increase  would  be  more  tli  in  m.iiatained.  'I'ii'- 
committee  had  to  fan-  nh<»  fust  that  in  some  diBtrict't  the  fiijtri 
liuti'iii  main.*  weif  liruoiiiu)^  uvi.Tkadtd,  ;inil  .tnnie  conj-uint-i.-i  ux[X'- 
rieaced  a  drop  in  voltage.  In  order  to  meet  tbe  increaaing  demand 
te  rainn^  th*  eewmiwae  jnpoMd  ta  add  amthit  MOh.p. 


I>rin^;iiit  Ibe  total  un  to  !)10  u,l'.  This  wuuM  vuMv  llvziu  to  d-al 
with  ao,(lOO  e(|uivalent  6cp.kmp!).  Tlie  iir  ijuj^i.-d  utw  set  would 
ju*t  fill  up  the  remaining  »p«ce  in  the  '  ii^'iiie-ljotuc,  and  iho  set 
could  be  lued  for  either  ligbtiug  or  traction.  It  waa  proposed  to 
add  aaaftar  400  aj.  eandimit.  and  ta  aieet  a  cooling  tower.  Tba 
commllftee  had  ilia  to  deal  nitAamdaaM  aia&M,aiMta  overeoma 
ihia  tbqr  prapeicd  In  iafliMua  tta  ptamtMii  aa  being  tbe  leaat  expen- 
sive eoniaa  It  vaithaHltaMpNpiaetd  to  r^lbe  voltage  to  4ia 

Corea  — fta  alMtelc  tilBeway,  equipped  with  U.S.A.  pUnt,  lia« 
been  opened  at  Sitai  Thb  city  it  reporteJ  to  possasa  the  krgeet 
public  electric  lighting  inataUation  in  the  Far  Ejat,  with  the  single 
nception  of  Tokio  (Japan).  In  June  last  telegraphic  commnnic«< 
tion  was  eMablishcd  between  Fusan  and  Chemalps  (I. 'area},  with 
various  main  towns  in  China,  via  Suul  and  Wijn.  Alt(^ther  Corea 
i.t  Ixtomiug,  in  sympathy  with  the  industrial  derelopraent  of  tha 
Far  East, 

Croydon-— The  Corporation  have  applied  for  saaetion  to  borvow 
£5,000  for  wiring  prr  mi.4e.s  on  the  ea«y  payment  KftHm.  The  Inrit 

&nU  Lha  i^jisuuia-  is  ukett  l<i  Kuitrnntee  a  mininiunt  aonuAl  pairment  o^uaJ 
to  84.  per  8  c|>.  lamp  ioitaUed,  Uiis  being  suOidaat  to  pay  off  Uw  cost  o( 
wiring  in  aix  yun,  or  of  the  wiriog  aed  flttiaga  in  10  yean  if  the  latter 
bn  incladad,  io  wUcb  com  tlie  eelue  of  the  tltiivi  amiat  net  eaniiert  SSper 
cent,  of  the  totel  eeat  ef  both  wfataf  end  fltttifi  <K  tha  letter  era 
included). 

(2j  At  thi  e>|viration  of  \i\  y-n  -,  tho  niring  becumta  propnrty  of 
tlie  tcaaut  or  tlia  Undlord,  uuie  may  bo,  sad  tbe  fitting*  baoomo 

tlte  pioptriif  o(  tha  tenant  or  landlord  at  the  expiratiL<i!  uf  10  y.ara.  At 
tbo  and  et  eeery  year  the  teuant  bna  tlie  option  of  purcluAiuK  hiaiaetll> 
latieaeniMgrmeBtel  the  Manteuaraidef  tbe  eeit  fri*<k  P'"*  6  pw  «*Bb 

DaiUagtOB.— Tbe  GcucbI  PmrpoiM  candttH  itemnaA  fia 
Council  to  ahtifat  •  npoct  fiom  a  tnnway  angiaeer  at  to  their 
ac<]uiringthe  tnmwaya  in  the  honray^  fnn  tbe  ImpoiiallVam- 

ways  Co. 

Darwen. — The  Council  have  deeided,  on  the  recommendation  of 
the  Electric  L'ghtisg  committee,  to  in'^rraie  the  salary  ol  the 
borough  electrical  engineer  (Mr.  Stanlfv  Cit'gg)  from  £iOO  to  £i."i3, 
and  to  pay  him  £50  for  his  additionaf  woric  daring  the  put  year 
in  connection  with  the  electric  tramways. 

Doncaster.— Since  the  opening  of  the  electrieity  vorka  there  bat 
been  a  steadily  increasing  demand  for  current,  and  at  preeeat  the 
equivalent  of  8,30(»  «  c.p.  lamps  is  connected. 

Dover.— The  Corporation  are  promoting  l-ills  to  acquire  tbe 
elcctcidty  and  gu  andertaldngtb  aad  en  nuking  inqniiiei  M  to 
expeiti  to  lepgrt  aad  adviw  <m  the  Biittm  in  qwaBoB. 

EMt  irMa,^Aa  iaqnirr  hn  haan  held  Into  theappUeetion  af  the 
Cknmeil  to  borrov,  aoMOf  other  100%  i^M^O  for  dectrie  lighting; 

East  Indian  Bailway.— ^^onie  coneidcfable  extaneions  of  deetrie 
light  and  power  plant  on  the  Silt  ladiin  Bailway  are  in  band  or 
under  contideiation  by  tha  Eait  Indiw  Bail  way  Co ,  which  has 
already  working  an  initallation  in  the  loeamotive  ahop  at  Jamalpur 
on  the  two-wire  oontinuoni-current  aystem.  The  total  capooitjrof  « 
this  plant  is  3iM)kw,  Tliit  h  a  prcliminarr  ioilallation,  and  it  ia 
intiiniiod  eventually  I'.i;'. fhij  whole  uf  thn  Lipomntive  shopd 
nt  .Jaiunlpur  electritill V.  'I'lu-rc  nif  .lUn  in  liiitui  .Ttiuill  >'k'inric 
]if;htiiii;  ]imnts  on  riri'.ii'f  [>irl-'<  uf  tin-  cuiMiiiiny '""'i  "^'i  tin',  i^  ira- 
[uny  ::.i<  ;ii  h.in  l  the  rrMiiijiiuciil  'Jini  !.;li"iit  <i!  iht^  iifw  carriigo  :iud 
waji'in  sSinp.H  at  I.ill.Hith,  \>1i(.ti-  h  jvilviha'i-  plaut  will  be  put  in, 
inteinli'  I  cM-ntnilly  'ij  l.i-  u.i-.l  ,i<  h  iviiti-ii)  power  st-ttion  for  this 
section  of  liic  Hue.  The  directora  hare  uoder  cotwideialion,  or 
partly  in  progNiathaeqaipnHiitof  tha  aaw  Hoimh  tamiamfi  the 
eztenrive  raage  of  Cdctttta  offieei,  end  the  chief  itatiou,  tnffle  and 
locomotive  yards  throughuul  tho  sy^'Lcui. 

Beclea.-  The  electrical  engineer  (Mr.  H.  W.  .\ngu?)  i.^  to  prepare 
a  report  on  the  proposed  axtewion  m  tbe  electricity  works  and  ^r- 
tictilarly  aa  to  supplying  comnt  for  tramway  working  and  for  lighting 
the  whole  of  the  public  thoroughfarea. 

Electricity  Supply  in  North  London.  —The  ( 'oiinciU  of  Toiten. 
baio,  P^dmonton,  Enfield,  Wood  ^Irn  ii,  Soutbgate,  and  Fricrn 
Barnet  havo  dcpoeiled  their  bill  to  empower  the  Councils  jointlv  to 
cstabUthelaetna^workifflr  the  ia|]|ly  «f  deetriaannent  in  their 
rctpeetive  dittriela.  The  UU  hia,  from  the  ovteet,  bsen  opposed  by 
the  chairman  of  the  Wood  Green  Council  (Mr.  P.  M  Littler^ 
<.^.C.,  C.B.J,  but  on  Friday  lost  stiitutory  re«<di4tiini-'  k:  T:<  ]  luod  te 
proceed  with  the  bill,  the  coiit  of  which  wo-t  eftimaled  to  be  between 
X5,000  and  £10,000.  At  the  same  sitting  Mr.  Littler,  who  has  been 
chairman  of  the  <'iiuacil  since  it»  formation  in  If^SH,  resijfoei  hij 
seat    Tbe  re9ignati>>n  wit  acocpted. 

Electric  Pnmping. — The  n-port  of  the  <Mi^-nc«r?i  to  the  South 
St.il'.  .r.l'-liiro  Mines  Urain8i;L-C'omiui3-«i  iiiLT^»L;itf'lli'it  m  the  Tipton 
:i;.-ttii:t  the  lien*  clearing  work*,  in  auUcipalioa  oi  eWsliic  pumping, 
liuvi  been  iiuxht'!  forw.^rJ,  aad  the  large  area  at  Bentley  Hall  ie 
nearly  completed.  Other  works  era  ctimmencing  with  great  promiae 
of  aaaaiaa  la  pwwMng  mmft  of  mKr  into  miaaa. 
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Electric  Traction  in  Itafer.— The  I'Uim  .M  iai-'i.-r  of  I'ublic 
Wcirk-'  M  ls  rCT'vedfl  ckman-l  I  ir  ;i  c  yiii:<j.s*iiii;  tor  itie  cJOstruction 
nod  W'  -ri.  III.:;  nf  jii  .•tn  tn  -  nvilwiiy,  :u  ">  kil  jincires  inlcDgth,  Munect- 
itt^;  Kaple*  ftn<l  Komt%  via  ituuJragom',  ilentomo,  TeRSKUiA,  wl 
(.'itteriio,  tbv  j  iurne.r  li«ini;  estimated  to  OCCawtblW  hfUML  EtKlgf 
would  W  geoeraUnl'at  brdnulic  ■tations  on  tie  VolDmo  MM  otlwr 
rimn  an  mote.  Tlw  pbw  of  the  acbeiM  betu  oouidoreil  itKulll- 
ei<mt  the  matter  bu  been  referred  h»ek  with  tnetmucBt  that  tlx- 
c^jiaeen  Peking  the  c<iiicewian  ahoold  complete  the  pUn-i  nml 
Rtudiea  OD  th«  ^put. 

A  coDcc»«ion  has  bt>«n  Kraotei  for  an  electrii-  tramwiy  iturtinj? 
from  Brusaiiico  («t  thi'  ttrminiis  of  the  present  Mimm  tramv,  ,iy  r  m 
Tarin)  »ti  2  ]ii'>.-;Vititi;'  'o  (>;,'Hn'-\  ;x  <lw!:iticc  of  X\  kilomttrf*.  '1  in 
line  11  to  ]<,-  built  wuli  irrdinir\  i.ii  o.l  r«il»  on  one  siJi-  of  iho 
^lational  umi  i'fovuici.il  higUvi^iy.  Various  branch  lines  to  be  con- 
structed hereafter  will  nearly  double  thu  prc«ent  XI  kilometre!  of 
track.  There  is  no  water  power  in  the  uuluedLUe  neighbaurhu<LKl, 
and  »t«ani  pawer  will  faeiwil  to  ganemltt  ettmnt  For  ptKeoj^er 
tratilc  on  this  line  the  eketrie  aelMi  will  be  diicetljr  monntad  on 
the  truck»,  and  for  fnidit  tnlEB  alcetrle  leeematiTn  will  be  UMd. 
The  ayatem  propowd  to  M  uaed  ii  thne-phaie  alleniatiiigi  widi  two 
overhead  trolley  wire^ 

The  conceasuooairea  of  tliis  line  have  nho  applied  for  n  concmsion 
for  a  fruiu  I'riui-.^n  t  )  Ivrea,  thrrm.-h  i»n:it!tr-r  .!;»trict  'yit 
yet  ei'i'Vui  liytraniw:iv  or  riiiUi".iy,  ati  1  iil'Uif;  tl.<'  ;''iitr  ul  wLilJi 
there  H  s  popu'./itviu  ul'  aliout  H>J,OJij  inlmbil-uil-,  A:iiith  r  liT-.f 
studiC'l  Ijv  tli.i  Ba:u>-  en,'ir..ji'rs  and  ol  which  tin'  plah-  h  ivi.'  li.  i n 
completeil.  cro^-i  the  line  from  Bnuogcu  ti>  lvi-e4  at  almcnt  right 
angltii,  and  would  cattr  for  a  population  uf  about  lOOjOCNX 
Sufficient  water  power  ia  available  nt  thrc«  poiut*  on  the  loutw  to 
«wk  tke  wbek  JeBStb  elibe  vrapoeed  linea  (about  90  kilometres), 
BB  wdl  for  axlenbuiB  of  aMttt  30  kDometrea,  aarre;!!  for 
which  have  already  l"een  completed.  Tin-  maiininm  K^iideF 
on  these  lines  do  not  exceed  2i  per  cent.,  »ave  in  one  place  on 
the  Rraaasco-O^tzano  line,  and  the  minimum  ciirvd.^  have  a  rodiiu  of 
35  metres.  The  maximum  speed  allowed  i«  *i  fcilometrea per  h^ur 
when  fitted  with  rnntinuon*  WeilinKhouw  brake?,  re  20  kilometres 
p.  c  huur  wli.jn  not  -u  [itte  (.  (  m  iri^  to  the  C00»tMi...:i'  u  .iliowcd,  i  e  , 
ri;  ••  il  r  uli  auJ  sUupers  with  ordinary  ball  (.^tiD^,  on  ronda  aireaJy  can- 
tirn.:;i  i  by  the  N'ationul  and  Provincial  1 1  ivernmenta,  it  is  eitiimted 
thai  the  cutuplele  co»t  of  constnictiou  Olid  ei(uipment,  inclnJiog 
bydnulle  inilillaliony,  will  not  eseeid  £^000  per  niUa. 

The  Adriatic  Sailway  Co.  faa«  ptopoM  to  the  Italian  Minuter  of 
PiibUe  Wa»k*  to  inelltate  an  aleotiM  MtonHtbUe  aarnce  between 
Modeaa  and  Baikigiu,  the  can  to  lie  eeeond  and  dtird-claaii  and  to 
have  «  cenjriaf  eapaeily  «t  69  pertous.  This  new  service  is  now 
being  Inaugnnled. 

Erotar.— There  is  on  increasing  deiii\nd  for  current  for  private 
]ig!iting,  and  00  additional  cmtomer*  hnd  been  connected  during 
the  ya.-.!  12  II.  >r.th«,  bringing  the  total  to  with  an  aqnivalent  of 
3,&(K.i  ^  '  \>.  l.iiiipa.  l'Un«,  v<kc,  uf  the  ne«  wi  rk-  it  (ha  Bidn  ate 
to  be  aubniiltud  at  the  next  me^tin^  of  the  comuutcc. 

Exhibition. — The  programme  of  the  International  KxfaibitioQ  of 
Ind'i^tria!  applianref,  which  j"  tn  '  pancd  in  Rome  on  \  >ix. 
SD.i  tc  K'lii.iiD  iipcn  i  i  Jail.  ■.!!  r.' w  issued.  The  exhibiUs  n i i I 
include  ttie  aupu^Lui  and  a^ce^uric^  employed  ia  the  electrical, 
mechanical,  cliemieal,  and  automobile  indosiries,  amongtt  otheflk 
Communications  relating  to  the  exhibitiuu  ahonld  be  nxada  to 
Direaione  della  Tena  Biponsione  Caupionaiia,  Bou^  Ittty. 
B]ilili)ita1»v«tobeinl>r])e6. 1ft 

FhIWok.— ArranmnanliliMtt  been  made  with  Mr.  T.  P.Oebenie 
Vale  Ibr  a  supply  of  decttie  cumnt  for  pablie  ligliting.  The  oater 
portion:  of  the  district,  according  to  the  present  arrangement,  are  to  ha 
iiipplied  with  furrent  by  Mr.  Vale.the  Council  tofuiiu.ih  pole*,  wirvs, 
Ac  The  central  ilisitricl  i«  to  bie  iiupplie<l  direct  by  Mr.  Yale,  and 
the  whole  district  is  to  be  lighted  electrically  within  throe  months. 

OalTeston. — Already  thi!<  terribly  devastated  city  it  riaing  from 
its  aah&i,  if  such  a  metaphor  is  pardonable  where  saturation  rather 
ihan  cin'fers  i^  referred  to.  The^npplT  '>f  electric  citrrtnt  for  Lighting 
haa  lu  cn  rcHnaied,  the  elti'tnc  tr.imwaTj  ;ir  •  lu  j>artial  Working 
etder,  ai:(i  k:>'iicr;illy  tlic  city  is  dimly  lint  surely  resuiuini?  il-i  old 
importanct' 

CHIlinghain  (Kent). — Tiie  (Jouncil  h^vp  accept*:  !  tiit  icn  iL-r  of 
the  Chatham,  Itocliester  luid  Distri' Kiei  trie  Lij^;i:ui(,'  <m.  tHr 
Dupplying  current  to  and  maintaining  n  ns  ail  li-iiiu  lu  liigh  sin  a, 
Kew  Bronipton,  at  £\S  per  lamp  ]"  r  imhhu. 

Qloncestar.— The  Ulouoeiter  Ji»tlway  Caiiiage  aad  Wagon  Co. 
have  apidicd  to  the  Oouneil  Cor  a  temporary  supply  of  electnc  eonent 
for  power,  and  a  atdi-commlttee  ha«  oeen  appointed  to  arrange  tenoa 
on  the  barn  of  a  icport  bj  the  eonaaltug  engisear  (Mr.  Bobeii 
HamnnndX 

Bnik|V-4Metie«  to  Oebenewiigef  fiMXX)  br  eleotrie  lighting 
and  £»,S00  Ctr  refisie  deitractor  has  beeu  moeived  by  the  Oooncll. 

Uflicd.— OhittiMt  fair  metitepovar'ind  btatii^  k  te  ha  annpUed 
at  6d.  ner  nidi  ftr  the  flnt  homV  maviWMi  deoand  end  id.  par 
■Bit  ahc^  and  fur  phoH  of  wvnhip  aft  ed.  pw  tnit. 


lottitntion  of  Electrical  E  (isinears  (DabUn  Section). — On 

Thursday  l.in  week,  the  Djblm  Sactwn  of  the  lostitHtiijn  of  Klec- 
trical  Kngineer*  hel  l  their  first  convcrsa^iotic.  I'l  i'-  U.  K.  Kit?- 
UcralJ  pr««iJcd,  aud delivoml  a  abort  lecture  on  "  it')taiing  Magoetie 
Fields,  iUnolnlad  cxpitittentallj,  and  »  ketun  vai  aiao  given  by 
Ptot  W.  P.  Barrett  en  «  The  IVrmeabOi^  of  CeHaia  AUejw  of  Iran 
and  Steel,"  illii<(truted  by  liiotern  slides.  '  The  proceeding*  included 
nn  exhibition  of  ele<:lrii:  d  experiments  and  appamtuo  by  membyre 
and  otliei'-i.  Tlic*?  exhibits  iiicluuol  a  new  fortn  f  :  i i  mi-ler  for 
determining- the  » il'teniii^^  |>iiints  of  minerals,  '  y  l*r.  '  '/ :  ll'O 
action  of  raliHii;iive  matvruil  on  etectrical  il  bargr,  by  l>r.  I".  .1. 
Tr.nitiin,  «n  ei/'ilcenth-fantury  frictional  electrical  mtchine,  lli»! 
origiii:il  I'*;;*  el tromagnetic  engine  exhil  i'-!  !ii  the  ISM  txliibi- 
ti  '«,a  mete<jrologicnl  instrument  w  ith  ele  tri  i.  r  ■  •nleri',  anidectric 
lamp  movable  on  rail?,  a  system  of  tclephouiii^,'  utikppliv  i  to  electrii: 
tni-ti'>n,  a:i  \  my  exhibitioa,  elaclric  tranuvay  and  pjwcr  dittribu' 
lion,  materijtl  and  innrumeats,  and  aeteml  typi'i*  ot  electric  hoote 
Muleri. 

Insulated  Oloves  —A  cumpetitiom  in  leipea  of  tli«  best  pro- 
t«i:tiv«  liani  glorea  for  the  hn  ef  warkbig  eleeliical  eagiacers  baa 
hfea  oruaniMd  bv  L'Awoeiatian  doa  InduMrialaa  da  Fnnee  eontre 
\vi  Aeddenta  dn  YrevniL  The  eempetilbm  eloiet  en  Dee.  31.  JTall 
jMrtienlaN  fient  the  oBoai  t,  Rne  da  Luteeak  Fafin 

Iniolating  lUtniidtforHigk  PMmiw.-Ur.  Prid.  J.  Uowa 

writii*  u<  as  fol'owt 

V.'iili  r»lft*ni-i  t.it!i«  «  vi.ta1  rfceiil  cuualtiiH  ia  esii'.rU  »t»tiijns  from 
.1  1  Njitiil  c  jiifAcf  wiib  expiiw  1  pftrt*  <>(  iiwil>hb:tanl«  i>ri>llifrbigii  teuiiiiO 
j>ppiir»tui,  I  twg  '  '  <>y  f*i»t  l>y  lapping  niicli  |«rtii  "i  h  u  nj-ea*!  eur»?.l 
rubiier  strip  or  'j  li-  ''  -  itl  as  I  urn  now  tuppljiog  t  n  v  n  il  ;  Iw  ren.lerril 
.|uite  bsrmteas.  I  lusy  say  fuilker  Uwt  when  Kuch  nittonal  is  propvrly 
applied,  and  by  slicht^  waiailnt  altar  aaah  1^  ar  lifari  an  aelaM  nibbw 
tube  retulla,  fpiiae  fnioIatioB  Ntlitaaae  wall  opto  tlittoftha  oauai 
cUhioi  of  ouvtfrei  c.niduLU.rt  ia  tlie  i.iu~keL  I'oi'  'bu^  KxTS,  .^t'..  where 
•uch  l*p|iiDg  cannot  lie  ap(.lieil  without  iliiiiuulUnir  the  A\*it4.'hbo«rd.  my 
'  oroiaUi:"  v*rni«li  "r  |inint  will  «r%-ff  well.  Tlie  tuskeri  elitim 
it  give*  ■■«  re<iil»iice  r.[u*l  (>>  tin  piiirM-jre  >lr<un  of  1,503  volUi  fur  ei»cli 
one  IhousauJtli  ..>(  an  iocb  in  the  thi.  knSM  of  th*  lilms  in  wliich  it  ia 
applie>l,  beoce  its  i;reat  suco»b  ara ingM niaahiaa baiUire  iMtcand  vlso- 
wh^rc  Whilst,  however,  catliug  atteiiium  t»  tbllt  aoiit  Moccwful  mate- 
risJ'  I  liii  d.-r««  tJiat,  wlieu  p.«ilj!e,  gear  in  »r«  uijfcru  and  carefully 
deti^i"-:  i:i  .1  i  be  linij^^bi  intu  uie  «i  tin  lujot  eertiiu  pKveuti'ive  ; 
^tlJI,  where  Much  ilrasti::  jilirr.iti<>Dn  c-atmttt  hs  CAni^il  out,  the  bt^ora* 
mantioneil  ai«an«  <■(  iii<>ul*tici!i  lu^y  appail  to  Ute  eai;'i)eer«  of  ttatiaw  At 
the  aeil  beat  matU^kl  uf  guti-iins  their  *uf(  fr.im  «liiiili>r  mi>hap'>. 
Mr.  Down  hai  shown  ns  samples  of  the  in.juUtioj^  t^pc  hi:  refers 
and  it  appeus  to  be  a  moat  exciUcnc  conpoutioa.  Of  courf«, 
Mr.  Downs  ii  not  tiw  only  mtteiial  suiiiUe  iior  the  parpoaes  be 
menllona. 

Kilmunoelt— The  OjumH  «  Wedoiadny  detided  lo  crwt 

1.1  an  iiy  worktoD  the  RlTerlmk  site. 

King's  Norton. — A  spe:i*l  Electric  Lrgbting  committee  Im  beea 
constituted  t«  repnrt  iipju  the  carrying  out  of  tlie  teriiii  of  the 

CoU!;i  i.--  |i.'"iiv^ii''::il  iir  i<r. 

Limbeth  Londonk — The  rclitions  between  the  new  Bjrough 
r,i  i:ii;ii  uii  i  llh  .">oUtli  l/jiilon  K!e;lric  Supply  Curporation  are 
Btiaiucd,  owing  to  tbcqiiuiliun  of  refuse  dcttiucliun.  It  will  be  reiiicni- 
hcred  thnl  wli'.-u  the  company  took  over  the  Lambeth  pruviyionat 
order  ihcy  undertook  iii»^>  lo  erect  a  refuiic  deslruGlur  aud  tu 
deitiajr  the  leluae  of  the  pariah.  The  eosipanf  wture  Meciitly 
mmmoned  for  causing  a  nnitaaca  at  the  refnee  dniraetor  woric, 
and  the  magistrate  hud  it  down  that  the  burning  of  li'>ui<c  raToaa 
was  not  necessary  for  generating  electricity,  anl  iu»iritL'd  Chat 
Welsh  coal  i>liriuld  be  uwd.  Thereupiu  the  South  London  Cor- 
poratiou  nolillud  that  tliey  would  take  no  further  deliveries  of  duu. 
■sitr  •■  tin*,  !'^i!tion,  the  borough  suiveyor  hiw  had  lo  providi>  fur  the 
ri  tiiii  1  liiiij,-  liken  a*ay  by  barges  on  the  Thame*,  and  tin- 1  /mji my, 
in  reply  lu  a  reminder  that  tliey  »r>>  Irib),;  f  ir  p'-jvdtti  <  Im-  n  iii- 
fulfilmcnt  of  their  contract,  wrote  t  i  tin  J'.iir.rii;'!  <  .i  n.i:  ji  >iiiin^; 
out  that  it  was  the  V'cstrv  that  ioduoed  the  magistrate  n  prewu^  thu 
further  a8e  of  the  deetnicior,  and  tbn^bjr  its  own  act,  put  it  out  of 
the  oower  of  the  eorpomtion  lo  carry  out  its  eoatiatt.  The  cooipiiny 
furilicf  ia«i»t  that  the  Boiough  Coiinci!  moat  nowitaelf  deal  with  the 
duat,  and,  moreover,  coinpensite  the  eorpomtion  for  dc-privin>;  it  of 
;!.e  use  of  dust  as  a  fueL  Lxii  week,  however,  the  Wharf  and 
(  leaneiug  committee  recommeii  ie  1  lliic  ]>r<>^ediug->  be  taken  agaimt 
the  corporation  for  the  non'iiilBlmeat  of  the  contract,  and  this  wea 
agreed  to.  ^ 

Lsek. — The  Electric  Lighting  comnittce  ha.'*  appuinte.1  a  .inb- 
commitiu«  to  report  on  the  <|ae.ftion  of  erecting  joint  electricity  aud 
nf  uae  dettraeler  worki,  and  to  obtun  inforeution  ai  to  gW'drivea 
genetaliag  plant 

Lincoln— 'The  etty  eleslrieil  et^naer  (Mr.  G.  S,  Teiey  Br>«4> 
has  bdui  innlmetad  lonpartaa  to  the  east  nfeonilraeting  and  «nrk-i 
ing  daetrie  tnmMya  along  certain  routes  in  the  city.  A  iab^oa.' 
auttea  lun  niao  bean  appointed  to  rjpijrt  npsn  a  si<inisipil  telephute 
euhaage. 
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Liclit  B^vayi.— The  Oonnl^  Oroodb  Aaodation  Ia«t  week 
referred  the  question*  of  the  adminutntiOB  of  the  Ught  Railways 
Mid  Tramwifi  Asia  aad  the  dtiinbOily  af  •  uifbm  imt  bang 
piescribtd  for  l|||it  nillira|t  mi  iMBiragri  i»  ttdr  ranmintaiy 

eoiniuiltee. 

The  rullowiog  applicKliaiM  fiit  Ughl  Mllmf  otdcn  bm  bM 

lodf^d  :  — 

T.  D.  Lin!;*nl,  A.  L.  >  irmrrti  »n  J  T.  s,  Turnl.ull  for  Wett  CumberUn^) ; 
T.  I'ollack  1D<<  J.  I'.  B«d«in  \,iw  doulb  ili«>Uog.  ilamlii.);  Crewe  Cur(iora- 
liim (Exteiwinni) ;  KttinMaa  and  Aahmore  Light  l<nilvii;»  i  Kitcn- 
■inoi  Kn't  Amendeo^nt) ;  T^UMMbire  I.lglit  Rulwi;  ('o.  {(or  KolUu.Turton 
»T*<1  !>irwo«l  :  o.  w_  If.jweo  'in  i-rmnfroiil  » r«Uw»j-  framCaiitartary 

tn  inrl  llrmr  llivi  .  ami  I'.illi  < '.irppr.illoM,"  Sir  J.  SilWnfgkt 

»0(1  I».  i(ir»ch  (Kil<»n«ir,iii  a{  IWth  Light  KiilwT\y- 1  ; 

London  Oonnty  Council.— Al  Tuc;"  lny'-.  rip . '.im,-  Mr. 
luked  wholh<-r  the  HigbwAV*  conimiUi't  ki'i  Mn  li  lt'-r*  in  ihi-  Prcs- 
with  rt^nl  i  j  thi-  illugvd  Vibration  of  hou^-'«  ari^iti^,-  fniiu  tin-  'hv^, 
tube  r4ilwaT»,  and,  if  to,  w«i  it  poaaiblo  to  oppom  aaeh  milwayv  iu 
tetakuMiallMkitiMiM  of  liowak«M«n  •rpfMniMBudttirhkli 
n^iaQfl^wMiMfMit  Ur.  B«ut  dM  OaoBefl  hodomilB 
]»«■•,  Iwt  Iw  dUI  not  kmv  wballMr  (hey  applied  to  dotp  Into 
nOwijt;  A  iqwit  on  tbo  mattor  ahonU  be  prepared. 

London  Unitsl  TramwAyt.— ]Ir.  J.  Clifton  R>btn4on,  C.E., 
matiagiDR  director  and  eoi^iaeer  to  the  London  United  Tramway* 
(Ltd.),  ha«  addr(e«ed  an  "open  letter"  to  Iho  local  authorities  of 
Fulham,  Haumeremitb,  KcmingtoD,  Paddin|;toD,  SL  Poncraa, 
Wnndiworth,  Rit.'tnnornl,  BiirE  w,  Kshi  r,  tim  Ditton»,and  other  district* 
ivnrLTni-tl  in  tl)i'  '.utstitm  of  eU'ctriu  [Diction  within  llie  l/jtiduii 
C'i^inty  Council  iiri-ii.  Tlic  Lil'jfct  of  this  "iifwn  letter''  Lb  to  bnti^'  prj- 
miiK'Htlv  and  iio[niUirly  Ix'foro  thcs«  local  authorities  thi-'  ttilvai;tjj,'i-'« 
of  electric  traction  in  particular,  with  cwecial  reference  to  the 
tiuettion  of  whether  this  public  need  shall  be  suppUod  bf  the 
London  Unitod  Tramways  Company  or  by  the  London  Cwnaty 
CouudL  lUiutimtioiu  (bowing  *  ninbor  of  viom  of  iImIiIc 
traction  installations  in  rariou*  parts  of  the  world  are  given,  and  a 
eolotirtd  map  of  the  riectnc  tmmwnjn  and  piBpoaad  oxtnalaaa  to 
('  >Tne  before  Parliament  in  the  >aniom  1001  In  whi^  tha  Lndnn 
United  Tnmwa^  (Ltd.)  on  intneitad. 
WaMfftimT  to  a  loan  of  SiijSn  for  aladile  UghUng 

I  netlnd  bf  the  Council 
_  Tha  goremmcnt-owned  electricity  anppir  works  at 
Malta  provide,  current  (  Liiflv  f.  r  the  military  and  civil  authorities, 
outside  consumci-^  uuiu'-unn^  only  84.  The  total  capacity  of  the 
station  is  57.>kw  ,  ami  at  0:1.  31,  the  (Kjuivdlcnt  8  cp.  lamps 
connected  was  1  \fi''i'~- 

TJiet*l<?pbnnc  lit  Malta  is  oivnc-d  by  tht;  Melitfl  Telephf»Dc  Exchange. 
TliL-  ^y^Lcni  hxt  iiluiil  i!2M  Hnlj?:ril't!ra  on  lU  ono  avciiani^-o. 
Tliiro  i-"  au  opening  here  tor  cablcR  for  b(>a«  wiring,  lamp  ahadea, 

ktiip  hul  kra,  Hwiiebai.cKrboa«,bniclM!ti^lMi  aioUn%  are  Iwnpo and 

aliip  iittinga,  fur  flO  volta  to  llO  voUk 

]lMMlhMtaiI>-^n  propoaiag  the  minuteo  of  the  Electricity  com- 
mlttee  at  tbo  Conncil  meeting  on  Wednesday  the  chairman 
(Dr.  BlHlIop)  moved  tba^  a  joint  anb-committee  oonsiatiog  of 
Kprefcotatives  of  the  Electricity  and  Tramways  committees  be 
authorised  to  make  final  arrangements  under  corpoisie  seal  with 
the  engineer  who  may  l>e  nelrcted  to  advise  the  RIectrieity  and 
Tramways  cnmmilt>'<>8  as  to  the  supply  of  electric  energy,  anil  to 
carry  out  oxijtini;  conlracLs  au<i  works  in  prcgretj  and  iu  conteni 
platinn.  lU  .".lid  it  wai  not  veiy  likely  those  works  would  be 
csrritd  on  withuul  iiitnrn]ilion  during  the  i  oiuin;,'  (liiitur,  and  the 
Bloom-street  tvoika  wuuU  uot  b«  iu  a  potitiua  to  supply  current  for 
the  tramways  till  next  autumn.  The  sub-committees  of  the  elec- 
tiicitr  and  tramways  dep&iUnenta  had  met  and  resolved  that 
tba  Mat  way  of  neatwK  tha  aitaatian  am  to  eaH  in  the 
aid  of  an  expert,  who  woiud  bara  tba  eaafidanoa  Of  bodi  oom- 
Ittitteca,  and  who  would  nndtrlake  the  eoinpletioa  of  the  ^eae- 
rating  works  at  the  etrlicst  poaiible  moment  That  pasition  wits 
practically  forced  upon  them,  because  the  committee  Had  received 
several  icaignation.H  of  officials  during  the  past  few  weeks. 
First  thera  wa«  the  resignation  of  ^fr.  vVoniiu^nam  him.tclf,  the 
chief  of  the  di-jiartnitot.  Perhap;-  it  would  not  iilwoluti  ly  corrcrt 
to  use  tlit  word  re'itinfttion,  but  Mr.  Wordin/hani  ha  i  sent  .t  lcU«r 
ti'  the  comiuittee  (■tAtirii;  that  hc-  dul  nut  dctire  hia  scjn^eraeiit  with 
the  Cocp-jraUua  to  be  rciu  wr- i,  which  vm  practically  ttiti  tame  thing. 
That  letter  was  aerepift  hy  the  committer.  Then  a  short  time 
ago  they  received  the  roignatiou  of  the  second  engineer,  who  hatl 
been  appointed  a*  chief  engineer  at  Baltoo.  Tim  was  fallowed  by 
the  resignation  of  the  mains  soparintaodent,  wbich  would  take  elTect 
on  iJec  31.  .Mtogeih^r  the  circunutances  were  peculiar  and  urgent, 
and  the  special  sub-committee  felt  that  the  only  proper  way  out  of 
the  <)i!licu!ty  •Kim  to  aj  p  out  an  cspftrl.  The  sub-conirailtee  had 
int<  I  (irjwexi  a  uuuilior  oi  ^'f ntli  incii  w  hofte  namoi  Were  placii.'<l  before 
them,  bat  he  not  in  a  )HMiiltun  to  say  that  one  had  been  appwnt<«il 
or  asked  to  tdki>  up  ihe  duties.  They  Uiooght,  iMnrmri  tiiegr  ui^l't 
be  able  to  niako  a  -.  li  <  t)i>ri  in  a  wwk  or  twn. 

Aid.  i;n..S'  N  (laid  lo^  'liJ  not  unite  uiidfrst-md  why  there  .>lioulil 
be  «o  much  hurry.    There  seemed  to  be  a  leeiing  thai  th^  werv  on 
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the  brink  of  an  abys*.   Mr.  Wordiogbem  was  not  _ 
Had  anything  hanpened  to  prevent  Mr.  Wordinghaa  cwiyiiff  oot 
the  work  as  he  hoa  carried  it  out  before.   (''i>uld  anyone  My  a  word 
derogatory  to  Mr.  Wordingbam's  hon<':<tv.  uprigbtneM  or  (itneAt  ? 

At  the  n^-jiic*t  of  Mr,  LntiiKvrt  th'-  (■illowin-^  I>-tter  sent  by 
Mr,  Woniiu^hiim  wa:'  riinl 

As  you  are  duttUios  sware,  tn  Uan^li,  i  mu-r«d  into  on  agreoiuiiit 
wit),  tlie  Curporation  t<i  rcintin  as  tb<^ir  eltctncsl  aHviNr  for  a  utnimum 
period  of  fiior  yoars  from  that  time.  Tlilx  jierinil  «xpjr<«  oo  March  31  next, 
and  if  1  dasirs  niy  enf^ement  to  then  cease,  I  have,  under  iny  agreeincot, 
to  give  you  notice  to  this  effect  oo  Pec.  31,  1900.  I  am  not  diepoaod  to 
oonlinue  in  the  service  of  the  f'.T|-— .>tion,  am!  I  yuu  of  thii  U  'w 

in^teail  of  waiting  till  Dect^^nlxT.  m  nnier  to  ^iix-  you  luort!  I  ime  in  whi'-Ii 

to  make  your  amuigiiu«Dt«.  1  have  managed  your  undertaking  for  a 
period  of  ananfH%  and  ii  ii  ariy  niaiwy  la  nf«'  to  tbo  pabUdiad 
account*  of  tba  dofHtaHBit  to  see  that  the  eoanMreiil  roialta  haae  bam 

I  >ospicuoaa)y  awMaafBl,  while  the  undercakiug  hia  attained  sud> 
nit^nitude  aa  la  oeli|we  tliat  iif  all  others  in  the  aouutr^.  There 

ikrr,  )iow«Tcr,  at  tiM*  prfm-.r.  ton<>  a  nuuljer  i>(  iiuinuaticHui  lieiag 
invlr.  l.olh  in  tln^  ;:i;'li::  fri--  «ild  elMwbere,  to  the  eOerl  tlitt 
iImts  is  something  faulty  in  the  maoa^emnnt  of  th<^  departa><>nt,  l<ut 
aiiallini  Ihoia  ailacataaaa  im  agiiMt  bm  penonaiijr  or  agaioat  the  eon- 
mittea  itself  t  anf  unoUa  to  aiearimi.  Eavtng  tn  view  the  sarricee  tint  I 
ham  rendered  lo  the  ('<H-poraUon,  I  think  I  hure  i  rik'hl.  e'p^cially  liariiij; 
r«);iird  In  tl.L-  fiu :t  that  I  do  not  intend  to  cou[it:.ie  my  eii;.\i^eui«ut  with 
itiriji,  ii  aiik  that  if  the  cotnmittfi-  have  any  »lli-r:A'.ii)iii<  ff  any  kiixl  to 
mikr  .igniast  nio  they  ahoul<1  Innii'i'ly  state  wint  I  Kmc  alleKatiniii.  are, 
an  !  civv  me  an  opportunity  oi  r<:p!yins  to  them,  i  am  not  contciou*  of 
anything  whatever  aioi';',  'ool  i:  anylhinf;  dofioitely  is  allied  I  ant 
cuaSdent  that  I  can  di-iimve  >:,  l  ut  n  vague  iuTinuatioo  do  one  can  meet. 

Mr.  LiMBgRT  said  Sir.  Wordingham  had  served  the  city  laithfully 
for  seven  year«,  and  he  now  declined  to  remain  in  tiie  lervioe  of  the 
CorjKiraftoii  i»ft<T  Miin^h  31  while  certain  itisinnwioiiii  w.'rc  tmnKing 
over  his  head  wliii.-h  \wi\l  not  been  brought  to  otiy  ilin-k-t  kimvge 
"liich  he  i.v.mld  iin-wer  or  remove.  No  one  havii'j|(au>  iv^'ird  'Vir  liti 
po»iliou  and  rcpiitniion  coul  i  remain  in  tlie  !»crviec  of  the  (.'orpnrA. 
tion  wiibuut  iu  tM:iux  tuuxl  clearly  that  there  was  no  relUclion  upim 
bim  and  no  ini-inuations  made  wbich  vara  not  wiihduwn.  He 
ondes^ood  Mr.  Wordingham  had  liad  no  reply  Ut  bU  lettar  except 
a  (oanal  aoknowledgment  of  it^  and  no  ataleoMnt  bad  been  mido  to 
bbn  aa  to  whether  the*e  inainoatlona  were  peiumed  in  or  with* 
drawn,  and  no  letter  had  been  written  to  ray  whether  any  personal 
charge  was  intended  to  be  made  against  him  rellecting  upon  hit 
capacity,  his  ability,  his  integrity,  or  hit  honour.  Hint  being  ui,  it 
•urely  'could  not  be  a  matter  of  surprise  that  Mr.  Wordingham 
should  wiy  he  did  not  intend  to  cuntinae  in  the  si»rvi;e  of  the 
Corporation  unless  thea^'  iii-iuuilions  and  ch*>>;ef  »e:x-  withdrawn. 
Twa  reports  prepared  by  Mr.  Wordingham  had  not  l>««n  comma- 
nicateil  to  the  members  of  the  Council,  &haagh  their  anbatuce  had 
appeared  in  the  preaa 

th,  BisaoP  aaid  the  reports  in  queition  bid  Ul  jaftWin  considered 
bf  the  Oeneml  ooauaittee,  becaiue  tliaro  btf  bean  no  nteeting  since 
they  were  presented. 

Mr.  LaxoKnt  aaid  the  inhxmataon  contained  in  those  repirte 
should  Ijein  thepoaKnion  of  every  member  of  the  Council  liefore 
they  voted  npon  tho  proceedings  of  the  committee.  Tha«e  reports 
would  convince  every  mwi*;!'!-  of  the  Council  thtit  Mr.  Wor  liu^luun, 
who  had  dkisigned  tlie  .Bcluone  and  ciiTj  ir-d  it  nut,  ior  ^aven  Vfar-*.  w.n 
fjiiite  at  capable  of  carrying  it  out  to  its  oooclun'ou  a.' a.iy  exp.'rt 
fiom  either  (Jla.-'j^ow  or  Amenr.i,  or  anywhere  eUr.  He  helii  vijd 
Mr.  Wordingham  would  W  perfectly  willing,  atui  would,  indeed, 
be  anxious,  for  the  sake  of  his  own  reputation,  to  carry  out  and 
complete  tlie  work  so  1vh>^  as  he  was  treated  in  a  proper  tuanuer  and 
no  iiiaiBWttNaa  niada  agaoMt  hnn  of  inprayiar  oondmb  Ho  moved, 
as  an  anMmdmanta  ttwt  ^  rsaoltition  appomting  Oo  sub  comatiltoe 
be  alterrd,  and  that  instead  of  the  words  "  that  they  be  empotrerad 
to  act "  the  woni*  " and  to  report  thereon  "  be  substituted. 

Ur.  WiLSox  said  with  regard  to  Mr.  Lambert's  statement  that 
Mr.  Wordingham  would  be  willing  to  continue  his  service  if  he  were 
approached  in  a  pmper  niJinuf'r,  no  Migbfc'tion  of  that  kind  had  been 
made  either  in  the  Tniiiu  :iy->  or  the  Klfctrii-itv  foninuttf  e. 

Mr.  FtoTl.r  said  tlo-  iiwiniutinu"  r«le:Te'i  to  in  t!i<j  letter  e,\i«ted, 
lie  believed,  only  in  Mr.  W  or  lin^huu?  o^vn  iiniiL'inat i m.  .N'  l  one, 
ui  fair  as  liti  ktirw,  eitber  in  the  Electricity  or  liic  Tratit»a>a  cum- 
mittee  had  ever  framed  any  charge.  The  only  charge  was  in  so  far 
u«  the  report  of  the  special  comiuittee  that  had  been  ap[H>inted  b/ 
the  Eleclriei^  eooraiittce  to  inquire  into  the  aduioiitntion  of  tho 
department  iciactid  npon  him. 

Aid.  HoPUKBOv  Oiked  the  Council  not  to  eaaate  a  praeadcnt  b/ 
givii^  to  a  oommittee,  mu:h  leas  a  *ub-cummitCi^  nathority  to 
apttoint  an  important  oificur  of  the  Corporn'.i 

It  was  ultimately  rewlvod  that  c m-i  ieni'.ion  of  the  question  be 
deferretl  for  »  fortnigbl.  thii  the  itiiorui.itiuii  a-ked  fi,r  hy 
Mr.  Lambert  Ix;  l"iirui:»hcii  to  mein'oer'  o;  ihe  I'jiineil  i.'i  the  nieiis. 
time,  and  that  the  F;iei;lri  -ilr  e.  .iuaiill«;o  Qma  briug  f  irw.ir  i  a 
tvcummendilion  m  tc>  appumtin<;  im  expert. 

Formn!  notice  is  tobe  m.  rs  ed  on  tha  Maiicbcst«r  Tramways  ami  t.',tr- 
ria^je  Co.  to  sell  so  much  of  lln  ir  tiauiway  undertaking,  autliorised  by 
the  Company  's  Act  of  18H0,  as  ii  within  the  cit}'  uf  Maneheater. 
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Mica  -  A  \.ilinl  li'  discovery  of  mii^*  hti  hten  m  ;'j  iu  the 
L"ia«5iru  mo'uiia.ii  ,  to  tlii;  West  of  l)ir-M-Siliim  (iJc-man  Kft«t 
Africa). 

HoBiDoathaliiiA.— At  nn  tkilj'iumed  cottUreuce  i>{  <l«le^ate^  of 
Went  Moniiiouth  authorittM  on  UoDdw  it  wm  dei-iile<l  to 

reconimeod  tbe  Aburcarn  and  Ri«c«  Ditlrict  U)Mm«i!i  to  r-ugage  an 
ezpnt  to  nporl  upon  tlw  eccPtioB  of  joiot  elwtrieify  vorki T«r  ihc 
two  diitrioti; 

]fOBtlillN.^Edn«ndaM'«  Ekctiici^  Oarp->ra(ii>fi  Iwn  hotifieJ 
tht  Thii^  OoniTniuion  of  intention  to  alart  laying  cablaa  uid  auiiit 

In  r-inn:"t:'  n  \vi".h  thf-  flp-tticily  Kupply  sehemi'  lor  th«  diltllct. 

Municipal  Telephonr.— The  IIu'.l  Sp«:i^  T<:lcpliona  cmumiltpe 
AM  pncaeding  iritL  tbeir  nmnicipal  UlcplKMi*  Mlunw,  aind  arc 
oflSuinir  <i  WTViea  upon  the  altaiutivs  %wmm  of— (1)  £0.  61.  p  r 
•nnuiD,  payaUv  in  advance,  to  cor«T  an  tnlinitad  nttmlier  of  eaUA  : 
or  (2)  £'!.  i<».<.  TK.T  annum,  piyabie  In  advanca,  and  td.  for  eaich  cill 
ari(»i[inteJ  by  tne  subfcribiT. 

Ou  Monday  a  deputatina  waited  npcm  the  I.irJ  Mayor  of 
MaTn  hi'«ti?r  (Jlr.  T.  Brig^si  in  regard  Id  tbu  ti.dcpli'mc  ipui'lum  and 
till'  ;,'T  ,iii'  i;  of  a  lii;*:«:!e  Ij  the  Mutuai  Telephone  t" ).  A  nicniori  il 
urged  that  thf  Mutual  (\impini  in  a  U  tter  pMition  lor  i;ivir;jf 
a  sati*fa';tory  strvicc  than  t.i  1  '  .atioii.  It  w  jj;  a-ked  th»t  the 
Corporaliua  sh'  uld  buu  comply  w  itli  lh«  only  condition  iiiKcs.tiry 
tat  tlM  eompany  to  obt«in  a  liaance)  irhidi  wail  hf  taa&tming  thiir 
retolntiotu  In  tnpport  of  tile  UcniM  in  1897.   Mr.  S»tt  mA 

a  full  licence  for  tne  district  eoold  ttOV  Im  obtained  hy  the  .Mtituil 
Company  if  the  support  of  the  Munelicster  Corporation  were  ^'ir^'t'. 
ThalLurJ  Mayor  !aid  ho  would  euhmit  the  meuioriul  to  the  Council 
at  tat  6r»t  opportunity.  With  ngard  lo  the  Minchubtci  Cori>ota- 
(ion  taking  tiU  talephone  cenrioe,  lia  must  uv  iltat,  what  with 
<  k-ctricity  and  Intnwaf a,  (iia  CwpMaliott  lud  i|uila  aaoiitli  work  in 
band. 

Oldluua.— Siinrtion  to  the  horrowin^'  of  i':;^>,000  fur  electric 
tramway  purponca  has  hevu  received  by  tba  Corporation. 

Oatward  imd  Homeward  Ualto.— Tiia  P<aiin«ular  and  <  tnenul 

?^team  XaviKation  Co.  are  dittributing  an  altraelivi.'  hantrinn  lut  of 
the  date;  of  tliv  outward  and  hotnawanl  iiiitii  to  a»>J  !nm  the 
East  for  the  year  I'JOl.  A  fine  view  of  the  company'^  f*.  "  Persia  ' 
i»  thown. 

Paxli&mentary  Notices  —We  coiuhide  thia  week  the  particularii 
of  applicrttii>in  fur  parlinmeutary  powet<  for  electric  liKht  and 
tr*ction.  ThuU)(h  the  nolicru  are  not  ipiite  »o  T  iimi-r  mi  at  Ifwtt 
year,  from  the  |ioinl  of  view  of  the  iiuignitude  of  tin  iin  ]  '«d  under- 
dertakinj^s  th*y  are  ni^re  imiiorlant.  There  i*,  how<  v«r,  an  iHcre.a!<e 
in  the  nnujberof  billii,  tipeci^i  feature*  being  tlie  numlivr  of  npplica- 
tioua  to  cuu»trttct  uodttrj^ro^iid  electric  r^ilway^ia  London  and  th<- 
iranlwrcf  eeluiiiMfiiirtlw supply  of  electriat^ialMilif.  lna<ldition 
naaj  local  autlioritlei  alreaiy  cnjui^vl  in  cieetrieitv  .'-upply  «eek 
pOWCn  to  extend  their  .I'e.i  of  !iup]>iy,  to  let  motoni  uiVl  liHin(.'i  on 
Bire»  Ac,  and  thus  eitend  th'!  acop;  of  their  activity.  Another 
nos-elty  13  the  combination  of  local  axthoritie*  to  obt.iin  ptrlia 
mentary  powei-  to  fiupply  electri'iity  in  their  district*.  Some  doubt* 
have  been  cipresacd  a.i  t  i  th---  Ipgility  of  tbiii  departure,  and  doubt • 
leaa  it  will  lead  to  a  ffO'  A  iU  i!  ni  di^in.'wion  in  Parliaiiif  !;t.  W  e  m:iy 
also  call  attention  to  the  nuuiber  of  gu  compauie.t  which  aeek  power-i 
to  supply  electricity. 

/.VflriV-  Liqhiiiv). — Tlie  CiietT.  Fiilkitk,  ti»U»hiel<,  tlourock  anJ  Oban 
Burgh  ComDiiuiouen,  the  MaMleBfidtl,aad8tratfurtl-u|»n  Avon  Curfiota' 
lions,  the  Athlonon-MakerrieM.  .\i<|iu1l,  Bbetall,  lirituo  Kerry,  (.')H'«huiit, 
r>uii|{>iiii<j|j  (IrrUuil),  Kil  iarr    In-Undl,  Mouiilitiii  A»l>,  liu^-  in 

Makerfir1-.1,  New  llunntantoii.  nn^l  Sliij>tctii  UmtriLt  Ctmnciltt  ;  an<l 
the  Lrwiihatn  and  Ili-trict  KIiKtricity  Supply  Co,  (for  I.ewi'Uara  »nrl 
I'engr}  aixl  .Mnmm.  Crompttni  and  Cck  (for  Ualkcith,  lx>Uw,  Jedburgh 
and  U«lr(j««,  N  II  :  havegivto  not!ea  to  apply  f'T  provijiiooal  <ir>lera, 

TlieShBDnon  "'unw haialtff  htrr  reiiTed  aud  (he  neceauiry  plan;, 
Ae.,  of  the  now  ts  II  tiax-e  bean  lodgad.  It  U  now  propof  m1  to  cotutruct  a 
weir  acrcia  the  .siiDnQ->n,  coaitii'ncinK  ia  Krritie.  piriati  of  KiUerarlea, 
eiiuoly  of  Clare,  ou  the  wulerii  )»f.ik  u(  the  Shuiu  tii.  at  a  p^iul  abuLit 
1,2.^5  y.ii'U  frotu  tha  ceiiire  u(  Ibe  canal  wUsre  it  jiuiw  tlie  Shaiinnu. 

£V<r<r.r  IVeetian,— Tlw  CelebiaUr,  IforUiMMtea,  and  A'>hton  undnr- 
Lyne  i:grua«»tlaiw  Md  the  D<Moa  Diatrict  Cgnn^  are  applyioR  fur 
provitiewuerdan. 

PAtflBta  and  Tirade  Hariu  at  Pcttoria—Tha  following 

O  ivcrnnient  notice  ha.i  beun  ii.sued  at  I'reloria,  dMed  Oct,  82,  l.%0 : — 
lly  virtue  r if  the  authority  cf-niar.ttcl  t"  me,  I  hejeby  gi»e  oolic'fl  tJiat 
from  and  after  thi«  date  afplitilirtu  for  p»t*ut»  c<iti  be  repintered  with 
Mr.  C.  W.  Thit[iiin  U.  Juta,  in  thr  O  'veitimeui  (!uildiu>;<,  until  3udi  time 
•»  Uto  I'jiliait  Oj!i  je  ikkall  be  upuued.    ttcj^ittraliu)!  a«  ^U-ve,  if  docuuien  a 

are  in  order,  will  gnat  pretectioo  bat  the  etetvioiy  tine  «f  pnteeMiMi 
will  only  begbi  to  ran  from  the  rfate  of  the  rcopminf  of  the  Phteot  ODi 

/p|il!eiiiiti  nre  laiitiiiifil  ihn  ihi  j-  «w  timl  all  fi>rniditi<--«,  except  »^ 

modified  hcrrin,  .>f  thf  I'litpnt  lj»w  No,  10  "f  lUW.  are  C  'nipUcd  with,  an  I 
piperx  will  not  I'e  retuiixxl  to  applicanta  by  the  registrar  ia  order  to 
oortect  mi«l>keB.  The  appdiaaUoD*  for  the  present  may  be  iu  KuKb^h  or 
Dutch,  and  legaliwtiou  will  not  be  neeettanr  until  reojieuiof  ul  Uic  I'ati-nt 
OOlea  The  order  of  re^isUtttiuD  will  be  lAO  erdir  01  atieti^.  AppUca^ 
tioiu  for  trade  marki  may  aim  be  reguWtred  mdar  wailtr  amdiUaBi  With 

Mr  Juta.-d.  Q.  Howiu,  Uililaty  Ootnmw. 


Peniberton  —  ApplieatioB  hw  bam  nada  to  bomw  tHOfiOO  f«i 

elccttn:  U>iiiling. 

Preaeotation  -  -Mr.  A.  S.  Dnun,  lute  tekyrauh  tuprrintendent  of 
the  tjaltd  muiu  Uailwsy  Cix,  baa  bveo  preacuteu  by  llor  Mijeatr  the 
(joaan  witlta  iMtaulihil  ailtnr  ipjiataM  aneitiMdui  a  autricco'case, 
with  Imeriplioti  as  followa :  *  Pmentadto  Mr.  A.  8.  Bonn  by  Queen 

Victoria  ;  Xovfoiber,  ll»'>V"  Tli';  pre<cutation  hae  been  iiiiidc  as  a 
mark  of  Her  >I  ii-'»ty  .1  appreciation  of  the  attentive  pereontl  servji.-e 
renderel  by  Mr.  l>nnn  when  travelling  in  Her  Majesty'!!  train  I J 
and  from  U.ilinoril. 

Roaario  de  Banta  Fe  (Argentine  Bepublic)  —A  currtMponden 
infomiK  us  that  llie  whole  of  the  i>re"ent  horoe  service  of  traction  in 
ihii  city  14  in  an  exlreniely  p.worand  unsatisfactory  condition,  anl 
lint  electric  Iramwiys  are  bally  neivled.  He  expresees  the  view 
that  a  new  '  onceejion  lor  eleolric  Iritlion  cuiild  be  readily  o'>?ii»i"  1 
from  the  niiiniripttlity. 

The  Cm.  Luz  .tri.ji  y  Traccioa  dc  Ilio  de  La  Plata  has  au 
eijuivalenl  >-f  U',' 'U*.!  c.p  liim|><  in>'.a1U'd  with  MO  eooanauta  Tlie 
plant  ia  sledm-driven,  with  overhead  diftribution. 

Aa  it  iapmhabla  thata  direet^rrent  £^  hour  service  will  shortly 
be  inelalled  faeN^  then  will  be  an  opuuiug  I  jr  [.iq»,  smiU  m^tor^ 
und  ^-eneral  electrleat  aeeeworiea  and  aundriea  fiir  £20  velte.  At 
prL^.nt  tiermatt  and  AmcricaB  g«>Ja  are  ehleHy  on  the  market*  of 
lliL'  l^jjiublic. 

Eusaia— Tlio  KlcklnzU.i'.i'  .\ctien  (iv^llsthaft  vomiiili  W. 
Lahinejiec  A;  Co ,  of  iViinkfiTl  on-Muin,  infonu  us  that  they  have 
ac^uind  tlio  <de..tticj»l  depirtincnt  of  their  ii^jent  in  Moscow 
(H'jrr  I'h.  J.  I!  )!HMitb.il\  and  Iiive  formed  a  subsidiary  company  for 
|{u»»iii  entitled  the  '  KlektrtzitUts  Actien  < •  c'sellschaft  vorm. 
\V.  Lihmeyer  »V  Co.  Aljlli'iibing  fiir  Uussland,''  of  which  llerr 

K  I  I'uUnl  '.1  1!  1  Hi  t  US  »l:r:;njlT. 

Eyde  (laio  of  Wight).— The  mcmb  r-  of  the  Hyde  Town 
Council  have  mc-ix'dp  I  in  pliK  in)*  tliettiielves  in  a  ptculi»r  pwitioo. 
A  ptT>vi.<iondl  otdur,  without  the  usual  transfer  clause,  Wau  ubtAiued 
in  I  and  the  Suetiie  Li^iitiBg  comuillat  mastiy  weamaandad 
that  <te|>4  be  tak«B  to  cilaUiik  onatrieity  wwka  in  aecoidaaoa  with 
the  terniiof  the ontcraad that iihec(insiittiDgeugineers{Uessr«.  Kin- 
cuid,  Waller  nndManville}  ha  authorised  lu  prepate  plans  andt|iecili- 
caiioii^.  This  r(c»mmeuatloB  was  boweirar,  rejected,  and  in  tha 
ab»ence<'f  a  ittn^fT  davae^  thel'imncilaiendaaadio  the  naoaiaity 
of  adv<  rti*in)i  ai  follow*  : 

Toe  autWiltr  vkill  tie  oMi^;ed  for  any  inform ktion  fniin  i>:iy  local 
authority  wbu,  liAviuif  obLaineJ  a  ptnvinwtal  enter  without  a  traoafcr 
dema^  have  maia  any  and  what  anwqjaneiita  with  a  coupaBj  to  oany  out 
(be  worka. 

St.  Heleu.— Tha  1w«uigh  idectrical  cnginNr  (Mr.  J.  ^  High- 
field;  Tej>ortad  tp  tha  Gouncil  on  Wadncadij  that  the  cqniraMint 
minber  nf  9      lampa  «mneetel  em  Oet.  31  ww  17.41  fl. 

81.  PUuna  (Loadool— Tbe  qmation  vi  obtaining  pawcn  lor 
wiring  premues  and  aa]>|dyinK  tttlinga,  &&,  on  bin  wav  diBcoaaed  lijr 
the  Borough  Council  laat  wmk,  and  nferml  to  tha  PaiVanantaty 
commilt-'e  far  rcpoit 

The  electrical  engineer  (Mr.  Sydney  W.  lliynei)  repnrted  that  \K 
w.n  iniporlint  the  electricity  dejiartniunt  .should  1' onim^nce  early  in 
:h.  spring  living  additional  fei'ding  maim  ini  0  tli.'  Kiujj's  Crosi, 
Highg.ite  roid  and  Prince  of  Wa^es-roal  district.i,  whicii  praiticiUv 
meant  an  increase  of  all  the  feeding  miins  to  the  p3rlion<  of  tha 
parish  controUu J  by  the  Ivings  rond  generating  station.  The  pro- 
iMbl*  lijchting  ia  each  district  eovered  Aa  faadeis  roeom- 
mended  nad  been  urefuUy  eatimUed,  and  the  new  feeders  proposed 

would  be  proportioned  lo  deal  with  aWut  one-half  of  the  ullunata 
loud.  The  extensions  wotdd  probably  ssrvc  the  Couniil  for  fitre 
yens,  when  it  would  hi  ii.tessury  lo  re.»d  ju*t  them.  By  Chriftmta 
the  engineer  aiitifiiMttd  they  Would  have  reached  the  tuaximtlia 
that  they  could  dcotl  \t  itli  through  the  existing  mains,  both  to  High- 
gate  and  Kino',1  Crow^.  lie  ei!tini  tted  the  total  cost  tO  ba£i9.3dOL 
The  tnatter  was  retetred  to  the  Finance  committee. 

Baltbnm  -  The  Council  have  de<ide<l  not  to  proceed  further  with 
the  priVposal  to  n'lpiiri-  the  t-lf •  ••rit  fijjhling  undertaking  of  the 
Cleveland  aiii  >  .\\\'-\  l  irlii  ii  .\  '<'.'  f'>.  uu  the  ground  ihit  tliii 
value  pltced  upon  tin;  v*oilt»  by  ;.iu  jvuiiMUy  (£>*,<»00)  i*  two  bigb. 

Southampton.  — An  infinity  will  :«horily  be  held  intotbeOownciTa 
apjdicalion  to  boriow  I'l^iifOO  lor  electric  lighting. 

Bouthport.  The  M.trkeis-A«h*atKat  clactrie  tnatvaj  eonte  waa 
opened  for  tratlic  on  Monduv. 

South  Shields  The  Klc-tiic  Lighting  omraittee  reeomniend 
that  the  s.iUry  of  the  boroiij>li  idectrical  engineer  (Mr.  Joseph  A. 
Jeckell;  be  inciei*td  frnm  £.':!.Vi  to  £li>Oper  annitm. 

Stockport.— The  Tf  iniwiiys  conmiittire  hope  to  have  tlie  eteclric 
tramways  wot  king  by  Ua^.  The  Chairman  (.\ld.  (iile*  Atherlon) 
.itated  at  the  ('onncil  meeting  on  Wedneaday  that  contracts  had  been 
let  for  <  ire  and  forconatracttonandcquipniaDtof  4j  miles  of  doable 
and  siii;^Ie  llnea.  Arrai^ementa  had  been  made  with  iieighbiariag 
local  aathoritiea  permitting  of  .1  continuous  aervice  between  Stock- 
port and  Hyde^  through  lircdbury,  Woodley,  and  (Jee  Croes ;  and 
UMre  would  ba  an  altematiTa  lonte  back  to  fitoe^art  via  DaBtoB^ 
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Gortotij  and  R«d>1i->h  over 
Stockport  Dy«tem  ac  IkU-iuk 

Snndtrlaad. — The  first  accideat  in  ciuuct'iinn  witli  the  i-lt'ctric 
traninrnyi  occurroii  on  8Atur»!»y  liH  wiiuii  h  ■.i'li-p].':iif  \Mr-.>  wliich 
croSM^-  N'  r;li  Hri'^^L'-~lri.'c'.  liruk^-  lui-]  f.-ll  tin-  li  .■(•y  u-irc 

Except  at  tlji«  i>oi>il,  which  lii^r  the  \Vhi'iiiahi:.il  J  uutltou, 
are  guard  viitli,  and  thrte  temiinitc  on  one  tide  some  20  yard*  from 
wbera  Ui*  iMUnt  happened  The  brok«n  telephone  wire  therefore 
tWHiMd  ikA  trolley  win,  aal  bung  ta  tba  gnmad.  A  horse 
!n  «  VKB  tMue  altmg,  tn>d  on  Um  irif%  and  MMind  a  attack 
which  apparently  stunned  it,  and  il  fell  to  the  ground  with  the  wlr« 
underneath  it,  and  in  a  moment  or  two  it  was  dead.  The  driver 
Mid  that  when  hia  horse  first  tonehcd  the  wire  he  received  o  shock, 
and  when  he  attempted  to  remove  it  with  his  whip  he  received 
another.  The  telepboas  wirei  at  Sunderland  are  being  ripidly 
placed  undergTonnd. 

BWlBMa.— K  waa  repotted,  on  Wednesday,  that  the  l  iuiv  ittnt 
of  iS>,I10  Sep. lampe  had  alrcidy  been  connected  with  the  mamt, 
and  fxt»>minni  in  College  anl  Ox'it  ^'.rrcU  wvre  :iullr>:i-ieil,  A 
I  r-jiii:.' entuU',  L'  ul'  Die  N;itio!nl  Klt'i  trl  -  WjriDj^  (.'■>.       l  '  iiici  l  t:;': 

Kleciric  Lighting  committee  and  disctua  a  draft  agreement  providing 
for  the  wifug  of  pmriaw  ia  tilt  diitikt  en  tlw  tair  pajnent 

!>y*t*ni. 

Vera  Cmz  ( Mexico),— The  tfnin»n>'*  'it  tlii«  <  ity  ai  -  tii  l  ere-laid 
and  conriiclcrstbly  extended.  The  existing  tramways  are  to  b«  con- 
veitet  to  electric  pomr,  aad  tho CKtiiiiiou  will  bi  filMtria,  on  the 
overh  -ad  system. 

Village  Lighting.—  I.'nt  wetk  u  J'.-piLtu'.-i.u  frc.::i  I'.ct  llty  Hallows 
Parith  t'ouiieil  war.<-il  u\«in  Um  Humiey  Kuial  Oouiitii  in  re>,'i»rtl  to 
the  proponed  ckctri!:  lik;l<iii)>;  i  f  lioedley  Uallowa.  It  was  cxiikim  il 
that  the  Farish  Coancji  wifUtd  the  District  Council  to  apttlv  fora 
pronaional  electric  l^Kh'in);  order, aa tbagr  eould  aai  get  tattiaGtory 
tt IBM  ftom  Burnley  C'orporatioiL  Tha  aoaddantioii  of  Ibe  matter 
vat  a4iaaned  for  aatoatb  inoidar  to  aaeaitaln  tko  pnbabla  demand 
for  currtBt  In  the  parob. 

WwrtamAitBtralia.— Thaalaotiie  U(pitlng  faidaitnr  inVantk  is 
f!oiI^l(  aliead  rapidly.  The  orifuul  plant  baa  been  dupeneed  with 

and  ibc  most  modem  machinery  substituted.  There  are  already 
rmall  Lnndell  motors  installed  eqtuil  tu  nearly  Bo  ii.p.  The  syftem 
of  supply  is  three-wire  continuous  with  orerhead  catili  ^  The 
equivalrnt  of  20,000  h  cp.  lamps  were  connected  on  Oct.  i,  .'  rii*  cun- 
mimers  b^inj;  cm  the  TiM.-trs,  The  station  plsnt  includLS  '.^  '\Vill,irn 
rjD^'ir.f,  iii:^;rri;iitiii^  (i-M'  H.l'.,  COUplcil  lu  sli'ir.t  WMiuj  C.Uf.t".' 
dynamos  Tlieri-  w..r«'  3'>(l,i  •  units  of  current  eold  last  year,  and  a 
proti;  hi  nil-  iif  l'.j(X<t.  'I'll''  i>ri  .■  jwr  kilowatt  hour  for  lighting  is 
Irooi  lOd.  to  8d.,  and  for  power  from  8J.  tu  4d.  A  rednction  in 
Uieea  ebanea  it  abaat  to  be  made.  The  supply  is  at  present  in  the 
bands  of  the  Perth  Gaa  Co.,  who  are  thniutencd  with  competition , 
fiam  tbe  Paith  Electrio  Tiamwa/  Oa.,  wbo  atartcd  running  in 
OdelMrwith  12^  mika  of  aiogle  tmek  to  a  4ilt  Oin.  gange.  The 
Tninway  Company's  power-house  euuipment  eonaielaiif  two  230  h.f. 
borizuntal  steam  enginci',  made  in  Nova  S:atie,  and  Babcock  and 
Wilcox  boilers.  Two  G,E.  four-pole  generators  are  coupled  to  the 
engines. 

Electnc  liphting  and  electric  tramways  are  about  to  bft  ina  i^ur- 
ated  at  I  rcsmautk",  while  C'oolgardie,  400  miles  distant,  has  ly 
a  comuany  supplying  euneat  tor  l%hting.  At  Boulder  City  there  i* 
a  small  lighliag  jlm  raaiag,  to  wbieb  ndditian  an  auat  to  be 

inadp. 

At  Kalgoorlie  there  h  already  an  ap-to  dnte  plant  installed  by  the 
local  Gonndl  and  this  is,  at  the  prtH-ut  time,  being  considerably 
increa.ied.  There  is  alio  an  extensive  aappty  achoBia  i^ont  to  be 
iaaugurated  for  supplying  the  min«i  in  this  vxtenaivie  dbtriet "  in 
balk.-^  Keariyalftbelaiger  mines  here  luvc  their  own  steam  plant, 
ond  aome  go  in  for  eleetrie  tom^mi.^t^ion,  but  it  is  anticipated  that 
the  more  ambitious  echcaie  lueutioiicil  .il-ne  will  nenll  iu  power 
b'-in^  uken  generally  from  this  eo&rcc,  iin<i  the  abandaitmant ef  the 
smaller  isolated  power  tranuuicMion  installatioaa. 

Want  BMttopooL— An  innuirj  wee  beld  beio  last  week  into  the 
application  of  the  Council  tu  ootvow  £19,62S  for  electric  lighting. 
Or  this  turn  £9,Mi  was  for  exccm  of  actual  cost  of  worlc  over 
estimate,  owing  partly  to'  the  considfr.sWe  fx'.fwi^'T]  of  the 
buildings  and  plant  fallowing  the  airan^'f  iiii>tit  wl'.h  the  Tramway 
Compuny  to  supply  current,  and  partly  to  the  ri.ie  in  idc-  priep  of 
niati  ri.i'i.i!  since  the  estimate  was  maiie  ;  £7,UiS  waf  fi  r  i  \t<  ii-iiiii  of 
riuias  due  tn  iticrcaBed  demand ;  £3,707  for  prubable  e\tcD>iious 
during  the  next  12  months  ;  and  £08ft  CtrMditiflOal  OK  lamps 
There  was  no  opposition. 

WalaalL— The  Council  will  he  n-i-  jinmended  on  Monday  to  afli.x 
its  feal  to  the  convey,ince  from  tin-  tioatb  Stalfurdaliin:  Tramways 
Co.  to  the  Corporation  of  the  tramways  undertaking  in  tie  L.  r m^'ii, 
and  also  to  a  lease  of  the  linen  to  tlie  South  Staffordshire  Tiiiuiways 
(l.«fsee)Co.    The  Tramways  committee  will  al»o  recommend  that 

^^^aUawBt  vi^fotl  <4  tUlgooTlk  electric  Power  and  LiKhling 


tbf  July  ul  n-|>,iiria^;  du'l  uiiiiit<iiiiiiix  thi-  tramways  be  add«<l  to  tlie 
borough  surveyor's  department,  ttud  that  the  necessanr  plant  and 
matatttl  bo  punhaaad,  at  an  estimated  co^t  of  £1^000 ;  aim  that 
certain  tramw^  be  laid  down  and  e>iuipp«d  by  the  Oannell.  It  !b 
pn)po9ed  that  the  b  jruugh  surveyor  (Ur.  Uiddloton)  and  tbe  eleo- 
trical  engineer  (Mr.  A.  WylUv)  prapaia  tbanoMuarj  BpeeUcatien^ 
estimatca  of  cost,  Ac. 

WigaO- — The  chairman  of  the  Electric  Lighting  committee  (Mr. 
Wortbington)  announced  at  the  Oorpoiatian  meeting  00  Wodnosdajr 
that  by  the  end  of  next  week  they  bopad  to  bo  in  «  potitioA  to  meet 
all  demands  for  cUcttie  current, 

WlUeaden.— At  a  nwaliair  of  laUjiayM:*  the  Council's  electric 
lighting  and  tramway  propoBals  %ras  outvoted,  but  it  viia  i1r>  i<k'<l  \w 
take  a  poll  of  the  ratepayers  on  the  ipiettion.  At  :i  pili  tin/  of  the 
CouTiTil  nr.  Tne-'Jiiy  tl;c  elL'ctiicnl  engineer  (Mr.  E.  T.  iiuthven 
Murray)  rtplieil  to  the  cril::iM:i:^  piu  «ed  on  his  scheme  ut  the  publie 
nit-jtuig,  aiut  fuK  e.  ntiilerce  wa^  ■jxprtFccd  in  it  by  memlx'T.i  of 
the  I  'ouncil. 

Worcester. — The  EU  liii:  I-ii-hl  riiiiunillee  ■  Tuet  liiy  <  iiDfiUcfcd 
liiL-  rii'pUiMtiuii^.  fur  the  ]io^iti'-.n  ul  in.mii  fiiiieriiHrii  ieiil,  but  in  view 
of  lliL-  ic-anangeisiEat  ol  the  stalf  oi  the  elcclticity  dcfparlment  to  be 
made  in  January,  the  matter  was  O'ljuumed. 

■Worthing. —The  iiuestion  of  const  nu'liog  electric  tramwayj  i.^ 
ctif,'i^;;n^-  the  atteuliou  of  the  Klectrii:        tiiif;  i.-ommittce. 

York.  — An  in'iuiri-  was  held  here  uti  TinMliiv  into  the  application 
of  the  I  jr[ionition  to  borrow,  amunt;  o'.her  h  i.  J  >,C00lor electric 
lighting,  £^387  being  for  exceta  expend  I'.ure  on  the  original  scheme, 
aal  £l1fia  for  oataaaioiiai  Tba  ton  el«lt(llr.  W.  H.  Andrew) 
said  tba  aatimatad  expatiditwa  on  tbe  ot^nd  idieme  wa^  £20,ooo, 
which  was  to  provide  plant  for  tba  anppljof  convnt  to  ide  ^f|ui- 
valent  of  G,0O()  8  cp.  lamp*.  Tba  supply  wu  comrnenctU  uu  A{>nl  I, 
1900,  and  since  then  there  had  bceu  such  an  enormous  demand  for 
current  that  they  had  now  an  cr|uivalent  of  IS.OU'i  8  cp.  lami>s 
applied  for.  Tojnfcl  ih'ii  rxccptionil  ileui  i::.! ,  she  Elc-etric  Light- 
ing cortitriittce  had  tu  piovule  extri  pltti.t  f'lr  the  present  wilit4'r 
season,  and  were  also  providing  for  the  winter  01  ldOl-2.  The 
L'lty  eh  ctiical  ciiginaer  (Mr.  C  A.  Midf^)  Kupiilled  taebnieal 
infoiniatiou. 


TBADB  NOTESAND  NOTICEa 

\\fjiirf.<  fur  nr'.-rlwn  under  Ih4  above  htttding  nuH  rtufh  tht  '  ';''  <■  "i-' 
lattr  IhanjiTtt  fMt  Tiumday  morning.   iV«»  OaUUtgiut,  Friit  Lut$, 


TENDERS  INVITED. 

hUUn.riju  i/ rufif.— Th-  tiri.e  for  the  delivery  of  tendeta  for  itie 
plant  reiiiiii  r  l  hy  the  Tri:uwii\-  committee  of  the  burgb  of  Ajt bas 
Men  extended  to  friday  Dec.  I  I.    See  advertieemant, 

Oldham  Electricity  coinmittee  rx>quire  teadcra  for  nn  ejector' 
condenser  sn4  'vm  motor-driven  circulating  pnnipa.  Specification, 
&c,  can  be  rihtr;iiie(l  tium  the  sii]ierintendent  (Mr.  A.  Andnw),  (ioa 
and  Watt T  ( >.'hi'e«,  Oldham,  and  speciOcatiosii  tind  drawings  can  alio 
be  seen  .it  (hut  not  obtained  from)  the  office  nf  tlie  c  <nsnlting  engi- 
neer {l>r.  AI.  x.  R,  W.  Kennedy),  17.  Victoria- street,  Weatmintter, 
S.VV.  .All  iiiivert:-'»'iiient  gives  further  paiticniant  MM teodciajmait 
be  9*11;  to  Mr.  Aiidrew  by  Dec  18. 

Tl:e  Vicitor*'  committee  for  the  County  Asylum,  IVinxM,  near 
WarriugtOD,  rtquire  tenders  for  wi  ring  and  fittings,  Ac  Specification 
may  be  obtained  at  the  offices  of  tlie  «rv-hitei;ts,  Messrs.  Ciisp  and 
Oatley  and  Mr.  W.  S.  Skinner,  Edinburgh  Chambeie,  Baldwin- 
street,  Bristol  I  and  nlao  Ikom  tba  elark  ta  tto  aommittoa  (Mr.  J.  P. 
MnsprattX  Coonty  OMees,  Prcaton,  wbm  tenden  moat  be  ladge<l  by 
liiAjii  ji  HL-e.        All  fiilvertiseiiiL-ut  ^\vtf  furtlier  particnlura. 

Aji  ajyuujut  e  1  in  ;ui  -uivytlisemeni,  the  yf«(AmMU* District  Council 
require  tenders  iur  builer-huuaa  and  angiBa-biMiM  plaBt,  ccn<lec»ing 
ap{iaratu«  and  pipework,  Kwltebboasd  astanatoD,  mains,  and  publie 
incandescent  lighting.  Specification  may  be  obtained  (by  manufiu- 
turers)  at  tbe  ottices  ul  the  consulting  engineer  (Mr.  Itobt  Hammond)^ 
&4,  Victoria-street,  Wesluiinster,  London,  S.  W.,  after  1>CC.  0.  Tendcia, 
addressed  tu  the  clerk  (Mr.  F.  l\  Faw<;«tt),  Town  Hall,  Batil«iB«% 
Co.  Dublin,  mnet  be  delivered  bj  4  p>nL,  Jan.  10. 

MMMm  Corporation  iaTita  tandeia  for  anperbcateie,  economiaeia, 

feed  pumps  and  piper,  tanks,  ateant  and  exhaust  pip^S  valvts  ami 
acceasoiics  for  their  electricity  works.  Bpecitications  uuiy  tie  oht;iined 
at  tlif  olBce.s  of  the  consulting  engineers  (Mu.«srs.  I>jic«y,  Clireli'iuU 
.ini]  ■^illar),  7fl,  Kingstreet,  Manchester,  and  lenders  m u^t  to 
delivered  at  the  f  lhces  of  tbe  town  clerk  (Mr.  Frederick  tlntwistle). 
Town  Hall,  Middletoo,  by  im.  9.  Au  adreitlMmcBt  coataitte 
further  jMrtienlar*. 

Jlrtijlii'sin  (  ' iriKir.itii-n  rr-i|:;jre  tenders  for  unarmonred  and  armoured 
lead-coverel  electric  cables  f>r  tbe  rear  ended  Dec.  31,  1901. 

iw  ba  obtaiMd  f^  tba  ollee  of  th*  toward 
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ar.  F.  J.  Tilktoitt),<rom  HtU,  Brif^Um,  lAfln  lodci*  mwk  1m 
ged  I7  10  a^ni.  S4th  intt    An  adTntimMiit  gitn  fnrdiar 

partieulara. 

.*J<.  Pancrat  (London)  Giiardians  r«<]uire  tc-ndi-H  for  wiring  their 
Cook's-terrace  loftriDary.  Futthcr  particulars  «reKi»fn  in  an  a<ivor- 
liBcnicnt,  and  tcodcrj  must  lie  sent  to  lh«  clerk  (Mr.  Alfred  A. 
HUlwanI),  Town  lItU,  l'aiu:taj-run<l,  LomloD,  N.W.,  before  3  p^m., 
Sec  20. 

H'oTlhing  Corporation  require  lenders  fi>r  the  supply  and  erection 
of  A  main  «iritchkoftrd.  Spcrificktioni  c»n  lie  obuined  from  tht  con- 
iiiiUiitg  eogineei*  <Me»»T«.  Bur«t»ll  and  Monkbouw),  I  i.  <*li1  »,ttiM'Ti- 
ttreet,  W*»'tmi:i»t,  r,  S.W  .  and  tender*  mu»t  I  ■  -.  nt  t  .  the  t'  »:i 
clerk  (Mr.  W.  \ >rr»ll)  l»y  noon  1>ec.  31.  An  adtciimcuient  cuiitaius 
farther  particular*. 

The  dinietonof  the  llujhlmtl  Haihto^  r>»qnire  tender*  for  various 
utor.  ■  fni  ^ix  monthit  from  Jan.  I,  I'ltluding  bra'w  and  copper 
plattv,  Rheetij  copper  luid  bmM  tub«v<,  <)t««l  and  iron  caaiiDg*, 
ptl  vanixed  wiR^  Ao.  Tenden  to  Heraliiir  (Mr.  Wm.  Cknrcnlock)  hj 
12. 

The  directors  of  the  CalexlonMn  Uathrny  Co.  iriviti-  t.  ii Jcrs  for 
varioul  tlorea  for  sis  or  IS  monthi  from  Feb.  I,  ILhil,  including 
ttl«gmph  Utd  tltctrical  appliancM,  Ac.  Tenders  M  HCIttaqr 
(Iff.  3.  Bkcktmrn),  302,  Buchanan-atraet,  tilaagow,  by  Dae:  17. 

The  dirwi'>r-  nf  !!..■  X.irlh  KatUm  Raibt»)  0*.  invite  tend.^rs  f  jr 
telegraph  apparatHH,  telegraph  win  and  line  atoNt  foe  the  tix 
■MBtbi  «Ddum  Jdm  30b  IMI.  Tandm  lo  MenAur  (Mr.  C  K. 
VilluiHOB}.  York, bf  noon oIDm.  la 

i^uri  Sehool  Hoard  invite  fmAnn  for  wiring  wA  fitting  (for 
about  SOO  10  cpi.  Iwam)  tbrir  MdliouTDMiMd  Higher  Grade 
SehoflL  Tandan  to  elcfk  (Mr.  W.  J.  Rsodall  Msor),  Clanlud- 
tnad,  lUnd,  Igp  4  fiai^  Sw.  17. 

J'vHmmH&k  Oonofation  invite  t<  r,J  r<  f  >r  permanent  w<y  con- 
■titMtunand  macrgionnd  feeden>  in  cHime^ition  with  their  electric 
tramway!).  Tendet*  to  town  clcr-..  Town  Hall,  Forlamootb,  by 
10  a.m.  Dec.  7. 

Gliugov  Corporation  r«<inire  tender*  lor  MbcatOH  COKling  fur 
boilers  and  steam  pipes  at  the  St.  Andvaw^  and  Kdrinrida  elec- 
tricity     rkn.    Tenders  by  l(«h  iuit. 

fj  r.'Aijr,  Council  require  tender*  for  Meel  roof  tru.tsen,  ca*t-iron 
eolumu^,  wrouKht-iroD  windows  .md  door^,  &c,  for  their  eUi  tricity 
work*.    Tenders  by  l>cc.  17. 

AI>tTd»M  £icotric  Liviitiitf  conimiltce  invite  tenders  (or  s'-onute 
batteries.  Ttadna  to  city  ueeKlcnl  eiigiiieer  (Ur.  J.  Alex.  Bell)  by 

/.  I'.'friryx  (L  in  !  11 1  11  irou^li  (' luncil  invite  tender'  for  ordinary 
and  prepayment  eleelncitir  meters.  Tender*  to  town  clerk, 
lIunicipal-UuildinKB,  Lavender-hill,  S.W.,  before  ii»on  Feb.  I  next. 

Itritlift  electrical  commileee  re»niirp  t*r.Jci!«  for  iodncad  diaught 
plnil,  -t,»iji,  t'lt-[;tri'.-,  fted  .iti  j  ^-rLcral  cervine  p1ia|a  aud  WMel* 
soitemug  pliuiL  't'triiik-n*  1.V  uoou  oi  l>tc. 

Swindon  Corporuiiuii  invite  tenders  for  three  steam  ilytifiinacs, 
balancer,  and  motor  generator.  Tenders  to  acting  town  «ileik  by 
Dec.  24. 

IJfxhiU  PiMrict  Coitncil  re<juirea  vater-tube boiler  aadpipeirork 
and  li  i.vikw.  rietm  dynama    T«ndcn  to  elefk  CMr*  B.  Sbotto 

Douj^l.iB',  luj'iirf  iiv«ia  1  >ec  10. 

U'.0.'_li-ld  C.  rpc  r  itinii  n-  juiic  ttndcri  for  a  fifo  H  1'.  -[•■aui  cncine 
and  a  ioi'riw.  direct-dnveti  ulterTjat-jr.  Tender^  l"  town  clerk  bcfoie 
Dtr.  11. 

H'ndon  Hisirict  ronii.  il  invite  lenders  for  elcclticity  otnmting 
nk  1 1 1  luid  ap  pa  r.it  u...  Ti-  ■  L  d  rs  to  Olw^  PttUis  OOeoi^TlM  Hanoagh!, 

iicLdjD,  ('V  1  p-in.  Dt«. 

Jllarkj'  n^l  Ciirj  aration  require  aio  csrbons  and  oils  for  one 

jear.    TtnJct-  t  >  Ituroash  Klcctiir  il  jind  Tramways  Kngineer  by 

I'orttmoufh  I  iiri  araiwd  alco  ret|uira  tender)  for  overhead  electrical 
equiiiMLUt  t  f  uimway*.    Tendetn  by  10  a.m.  Dec  7. 

Fuihtiin  (I.'ndiin)  (>ufsnlinn»  require  tenders  for  wiring  the 
Children's  Uumt.     i~i.udrr.<  l<<  i-liTk  tiv  10  ajii.  Dec.  20. 

The  MttropuU'iiii  Aiyrntu  Jrimra  i.ijuiir  tuEder;?  for  wiricg  the 
new  asylum  at  To  .'.luj;  I'.lc.    'I\-i.d.  i.-  liy  Jjiu.  ii. 

lUi'jaSf  C'>rporiiliua  rt-nmre  tltc'.ncuy  meter--.  Toii  iers  by 
Dec  \'X 

Gjiporstion  require  mains,  moturit  and  8larting  switches, 
anci  jliniil  l.tKK)  220  volt  iucandt^cent  knips.    Tenders  by  Dec.  17. 

Teuii«r»  are  invite^l  until  Kith  init.,  by  Jmnitt  (Betginm)  Huni- 
ciful  authoriiice,  for  ,l  Inittery  vf  accumnbton  nf  dM  ■rapeia.'bourB 
capacity.    Tendi?r<  to  K-  l;..>iir^'iiie^-tre. 

l'r,:ncli  !'  it  m:  1  Tul.-j^rjj.h  .ni:l;.,.r:ii(-  inviC:  ttMiderd  until  2Ut 
inat.  iur  the  supply  of  5H3  tons  of  copncr  wire.  Tenders  to  le  Sous 
Secrcuriat  d'fitat  del  Pwica  et  da>  Tthmfihet.  Rna  da  Oiwelle, 


Tke  Direooion  (Isneral  d>>  <  »bra«  P«Mir<i«,  Mudrii,  require  tendera 
for  eonttmetin;;  and  working  au  t>  tra'nw.'iy  in  Rircelom 
lietween  C<isa  Conns  and  Lm  Jumf^la,  with  a  branch  line  ta 
llonanova. 

Seraiity  (Bel>;iua.)  Municipal  Council  invito  lenderanntil  HaA  but. 
for  the  concession  for  an  aleMiietrainwaj  between  Val  Saint  LambeM 
and  La  Chaiqnene, 

TBKOKBB  mOEtTED  AVD  AOaEPIBOi. 

Thn  MtKbenraKh  DiKtriot  Council  hive  accepted  ilw  foUowiiif 

tcndenforetectctcity-Keneradai;  plant,  subjaato  obtaining  bocKHr- 

irp  p-iwern  ; 

<  Allrudtr'i  <.'a  (main.  ,.     £5,58$   6  S 

M^vur  ajiil  Cinilnjii  (ln'i>53k<r.  »tpADi  dynamo!,  tMiaaw,  aud 

b>c*ter«,  frr<l-w.*ler  hr*tet.  And  fee  I  pump)    l,7ft^  14  0 

A>bai)re,  ItnLwii,  I'twf  k  Co.  ictoraga  UalMrjrl   1,06'}  0  0 

Tiukera  l.iiuitad  (LtnoieUM  Inilsr)   6S8  0  O 

a  Tti  'sia/)  (swUAbuirdanderumMtleM)   %S  0  0 

uid  it,  7<1.  |i*r  yard  (■«•  hallery  rviniwjti  jiiv 
CtiaHeriit  KiiKi"eeHng  Co.  ^5  t^m  hsnd  trAvrlling  [  r.ri'-      ..       127  10  0 
The  cuntracl  for  n^apti□^;|)ablic  street  lamp i  from  g  n  l,  i;i  ui  !•  eiit 
electric  has  uol  yet  l<een  let. 

The  director*  <if  the  Metroioliiim  and  Uetrop  jlitan  and  District 
Uailway  C'impinies  met  on  Monday  for  the  purpjte  of  o|»-:ung  the 
tender!)  nubmittwl  for  electrically  equipping  the  uuderK'Pound  rail- 
way. It  i*  stateil  thjl  aiii'ingthu  tenderers  were  Mt.'xr'.  Mather  and 
I'ialt,  Cn.mptrm  A  Ol.  Thomas  I'arker  (Ltd  ).  Dick,  Kerr  A  ('■>  ,  the 
I  Hrush  Conipsny,  the  Itrlti  h  WestiiiKhouoc  Cumpany,  an>l  the  Briti»h 
Tb(«ms«u-lloii»cou  I'jiupany.  Tenders  were  atsu  submitted  by  ibe 
AUcemeine  BIcktriclihte  li«aeUK)in(t  and  Ibe  Sicaune  and  UaUke 
Aeuen  Geselhrhaft  of  Berlin,  tbe  Slektrieitite  Aeiien  Owllschafl 
V4irm.  .Schnckert  <'  >.  (Xurcniliurj.'),  and  iVIlen  and  (i-iilteAume 
(.'.irUwerk  A.  <; ,  .Mulheiui,  (imn  iny.  Tie,)  Freich  t*n:lcp=,  frool 
the  Hreguet  M.ii.ioii  and  UU.  HouUn  vS:  l.-^blin^',  of  I'lri',  w«r4 
alio  submitted. 

.\lierleen  C,)q>iration  have  mxepled  the  tender  of  Me-w/.  Mivnr 
and  CiiuUon  for  the  i^upply  of  tw.>2'  'l»kw.  direct- coupleil  ci»ntinu  >u<- 
curr*nt  rprrfra"or<>,  and  a  l£i>kw.  lialsncing -et,  and  (as  .tnnounccd  in 
our  l*!-'  tlje  ti  nder  of  thp  .lnhn«on  l.undell  Kiectric  Traction 

(."<!.  h(i*  id-en  a<rreplcd  fora  I2i>kw.  direct  couple .1  continuous  current 
generator. 

IJ.HitIc  r.>rporatirjn  received  C.'»  qui>t»tii«n«  f.ir  a  steam  dynann, 
and  the  Kleclric  l.'ght  comniitte<^  luve  d..  idi-d  t>  acci-pt  the  tender 
of  the  Klectric  C  jti^'.iui lijn  ('  •.  for  an  I',  ('  <'.  dynamo  and  Belii-a 
triple-ex]>an.ii<Jii  engine  at 

Su'an9e.i  C'orporatiuii  have  decided  to  obtiiia  thsir  electricity  metera 
from  the  ( ieueral  Klectric  ('i>,  an  I  the  Hiiti.ih  Klectric  Meter  Cu  . 
.ind  the  birou^h  electrical  ei>;.'ineer  (Mi.  .1.  H.  (74Wthr.t)  ha^  been 
authori.-cd  to  purclia^e  ."lO met -r.-i  fro:n  either  i  t  Ih  •  iiiim. 

(Jjntracti  have  been  placed  with  M^ssr*.  .Maiiier  and  i'lalt  for  the 
eqpply  and  erection  of  Arehbatt-Deeley  water-eoltcning  pl.int  by  the 
Electrical  Power  Distribntion  Co.  f>)r  iheir  Sntton  electrtcitr  workit, 
and  by  Meiint  Albright  and  Wtlaoa*  cbcmieal  manunetmnif^ 
UldbniT,  MirBliinngham. 

7b«  tender  of  Mr.  W.  GuUe  lua  been  MCCfled  for  wiring  tLe 
Swanaea  eleetiicitj  worka  ait  £3M 

The  Oolebestet  Carpention  have  neecpted  tha  tender  nf  the  Klein 
Engineering  Ci».  for  two  aoottn  fur  the  eleetrid  tj  works  at  jE77S. 

TendeiB  were  reeentlj  iBTited  bj  An  Inpariil  Xniilan  Poit  and 
Telegraph  1  department  t-tt  taking  orcr  the  ulepheoe  aerriee  in  St 
Petersburg,  Mc-ii^ow,  Wanww,  O  letisa,  and  Riga,  where  the  conces- 
sion of  the  Kell  Company  i->  abiut  to  expire.  In  St.  I'tter.iburg  tho 
municipality  submitted  the  loareU  tenders,  olfering  to  give  a  tetvirt^ 
at  an  annual  charge  of  rouble.-t.  .\t  Mo  cow  (he  Swedish-Russian 
Telephone  Co.,  with  a  sulucnption  fee  «f  79  roubles,  and  at  \Vars.nv 
tt,  :-- ■. er  i ieigren  Company  with  «ii<  rt.u'-liiii  were  the  tucce&.iful 
teiidtujr^.  At  ("NUasa  Mr.  BafluloviUivii  proposed  a  price  ot 
rot 1  ;,T.  I  :it  Ki^a  the  toaeut  tender  was  !>'  louble*,  olfered  by 
Meju-ra.  Kukkert  Co.  Tbuc  tenders  aw.ti'.  coalirma'ian  by  thd 
Minialer  of  the  Interior 

BUSINBSS  NOXIC£S. 
Messrs.  Kalder  P.rjs.  and  Thompm  (Lrd.),  31,  Qeeen-ctrwt, 

London,  E.C.,  write  u-  follow  s  — 

Notice  ba«  rn;«nllv  bepu  |.ui  of  a  rejwrl    i  '.h'  li  luijator  of 

Nalder  Ilrn».  Ji  Cu.  ,Lut.,!,  vrho  are  «iuding  up  vulunliirtlr.    A<  sjoie 

miseppraheDsiiu  nigr  PoaslUf  wiie  oeint  to  the  epaMnhtt  suiOer  naaia^ 
wa  wish  to  point  mit  thai  tbla  in  no  way  aflteta  eur  basinets,  wbleh  wse 

pureluaed  mine  four  ji^hrn  nfn  IniMi  N»1dor  Itros-ACt),  N aldW  BtiMb  k 

Ci>,  ■  l.td.)  Iteiuic  of  Uter  fi-rrii  ititin. 

The  notii^e  referred  t  >  did  n  >t  appear  in  our  columns. 

After  the  2Jth  iii»t,  tin.- Consolidate  I  Telephone  C,):ii*.ru:tion  aoj 
Manufacturing'  C  i,  (Ltd.)  will  remove  lo  liirgcr  and  ni  'irj 
c^mmodiou-  jir  ini-'  i".  Membcr^  minsionH,  3H,  Vi.l  ri  i -itrtfet, 
Lon<liin,  .S.W.,  which  will  be  tin  address  also  of  the  Analo- 
Portuguese  Telephone  Vj.  (L'A),  and  of  tktt  E liwa-Q>wer.fijU 
Telepliuue  Co.  of  Euro{Ht  (Ltd.), 
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.T.  T.  Nil  li  tt,  M.  Sutherland,  and  E.  llarcuson  (trading  M  NililcU, 
SutfaerliUid  ami  Marcuson),  electrical  engineorA,  Ul,  Cbando»-ttreet, 
Lowka^  W.I ' ,  hnvi'  flissolved  partnership, 

BAMKSUFTOIES.  UQUXDATIONS.  ftc. 

CUim*  af  ^DKt  A.  W.  Hint  (tndiag  a»  Hint  &  Ca^,  dcctiied 
tDgioecr.  St,  Ukhael't-iMd.  W«*  Cnjion,  mint  b«  uk  1>W).  21. 
Mr.  A.  Madtiatcnh,  94,  Hatfwy-ippioiBb,  London  Brid|t,MtnutM^ 

The  Nune«ton  Electric  Co.  (Ltd.)  i«  to  bo  wound  op Toknrtuihr 
ill  coDneoueDce  of  the  aalc  ol  ita  andertaking  to  the  DiMifct  OovadL 
Mr.  II.  ]l  Harrif,  solicitor,  Xunoaton,  is  liquidator. 


Plant  for  Sale. — The  Li-e*!*  Lighting  committee  will  rtceivc 
(•■ii'i'is  fur  ultctiu'ity  geiiprntin^  plant,  inclmliu^;  two  J.OOO  aH.P. 
euxincB,  two  tvio-[(lia.'(-  l.liKlkw.  alternat4jrg  and  excittr,  .iml  two 
•et«  of  surface  c<iniieu>  ill  I.'  jilaiit.  Further  particulars  are  |,'iven  in 
an  advertiteinent,  and  cunilitiuiis  mjty  li«  obtained  from  the  mauafier 
of  the  dqtartmenl  (.Mr.  HaroM  DickiDroii),  1,  WhiteliaU-niatl,  I^eeds. 
Tandem  to  the  town  clerk  (Ur,  W.  J.  Jeeveei  Town  UalL  LeeUa,  bv 

i>M.ai. 

Tka  Ticede  OnpanUom  alio  icqaire  ttnden  far  the  inmluue  of 

plant  at  prmrnt  in  uae  in  eonneetton  with  their  tytten  of  electric 
tramways  iwrticQlan  of  which  are  set  out  in  an  adTertiaement  The 
plant  will  fie  nvailabk-  for  miioral  abont  February  next  Further 
Mrticnlan  ctn  bv  obtained  of  the  conaultini;  engineer*  (MiisMra.  liop- 
kin'on?  iin^i  Taltxit).  !tl,  Vittoriii-streel,  I/mdoD,  .S.W.  Tender* 
uia  i  t  s,  iit  t<.  the  Town  Clerk  s  Omc-,  Town  Hall,  Lecd:". 
Mes-i^  A  \  <'irv  1^- Co  ,  DoTtr,  ailverliie  in  ntiulher  column  soiiie 
dircct-nir>,'iit  i-U.-i  iru  iiin'.ni.,  fur  nale. 

Electrical  and  Scientific  Novelties.  Mr.  Archibald  J.  Wright, 
of  !li>'  l>liiii;k.u  Elcctncal  W  ^irk.*,  .TlH,  I  "pper-strvet,  Lcindon,  N., 
baa  ju»l  prruarcd  and  published  a  new^  li.^t  c>l  plcctiical,  mechanical, 
and  edentinc  novelties  which  dealers  can  obtain  ou  application. 
Theie  inelude  pocket  accamulalon  in  tranapaieat  caaea,  allowing  the 
condition  of  PlatM  and  amount  of  UraiA  to  W  aMn  at  «  fiance ; 
•Icetrie  jewellafr  and  flowen,  mwlllMuid  dynamo^  podeat  band 
lamw,  amall  electric  lanneheo,  pocket  galvanometers,  electde  alarm 
clock*,  and  a  number  of  article*  i^pecially  suitable  for  Chriataiaa 
tradtt  in  the  form  of  inatnictiva  maehanioal  and  elactricalafpantus. 

B^cirtaaf  Bteetrlwl  l>iM»tMaBaifrtaiiM.--Thalo1lBwlng 

li»t  givca  official  particulata  of  the  eiporta  of  British  manotactured 
electrical  apparatus  and  material  (inciadins  telegraph  and  telephone 
wire  and  material,  but  not  inelading  daotrieal  inatnuHota  or 
machines,  which  are  not  separately  apadJM)  from  Nor.  18  to  Dee.  4, 

with  the  |>urU  of  destination  :  — 

.•1/riVu  -Alexandria,  £1.342  ;  C«pe  Town,  £491  (iiwluiling  182  tele 
gnk|>b  s|ii»r»t4u)  :  Durban,  £321  ;  EiMt  London,  £34b  (lelegrsph 
BMUiial))  Pact  Klisabth,  jeiOa  ^ifttWiMo— Dueooe  Arras,  JOO.  Jut- 
trmlnim  Chrtatehnreli,  Cb6 ; FVwnaatle, £» ;  Hoteit,£SS;  Manionrae, 
O^ittl  (induilmK  £1.569  lr1r«rmnh  material)  ;  Part  Chaliner<,  £65  ; 
avdaaj',  43,680  ;  Wellinirtnn,  £1,013.  ^WV^'um— Ostend.  £604.  Hr,i:i/- 
Wo  Janeiro,  £60.  Ilriu  i.  i ,  -  i.i  1 1  - 1  )i-mer*r.i.  £9%  :  teli-grapli  mj»t«riiU). 
yyuriHd  — ItaiifrooD,  £60.  I  t  '  -  llnliiax.  £164  iclogrspli  j^aper  i.  /fi 
miirl—l 'oiMohageo,  £l2i  ,iiii.lii.ling  i'109  telegraph  wire;  (/<n»iai»y— 
llaiiiburc.  1'64.^  ,'telegra|>h  material).  Onttawi  AmaUadaa,  £40,  ifeii; 
K'wi.  £150.  /n.;vi-BomUy,  £2S2 ;  Oalentta,  £7ga  /tafy— Genoa, 
£,yj  I  ulf /mipli  tiuterial;  :  I.,rgh(im  £81  :  telegraph  Bal«ria)\.  Japan — 
II  n^n,  £79  uiiluding  £66  tclrftraph  matoriat I ;  Kobe,  £4,818  (telegraph 
luaterial).  M'ttin,  £21.  Ammm— Kure,  £iiOa  Stnitt  SrlUemmli— 
fenaag>  466  (leltmph  material).  .Vnrrfm— Oothenburg,  £2'^  (i<'1r-Kra|ih 
win).  Total  £17,918,  agdnat  £9,601  in  the  corrapondlog  week  la«t  jrcar 
(Xov.  98  to  Daft  6). 


PATENT  RECORD. 


Th/  hdinu  iif'jhxt  '!  A  p/l  •Uitmn  for  I'.itrrUn  and  !>J.f\frtUiont  ;.uWiVAi'i 
h'f  eomfUM  j'nr  lint  .oucnn/  'ry  Mkxkkk.  J.  C.  ClUi'MAM  k  O'., 

t'hiirtertd  Patent  Agtnl$,  "/  Chi lu-ery  t'xnt.  H'.C'./nMii  irAma  any  nnit/ 
ttU*  if/ormation  in  cmtmction  iriVA  Ptilrnti,  tksijnt,  'tnd  Trade  Martt 

APPLICATIONS  FOR  PATENTS. 
Kon. — TUteiiaifli miilhmd  Applu  'ii^marr  nat  apm  ItpmiHo iiufielion 

ffeafien  aaeoaipanifB  flppfaeef leN^  ms  ajfaviait  te  i^^raiC 

Septriiil*r  21,  1900. 
18,980.  i'liKlluM  and  .Syl'IC*.    TelRgrapbi<:  apparatus. 
19,818.  BiBT.  Comlructioa  of  wicks  (or  oil  Uin[i«  which  are  elsctricaUjr 
llRbted. 

8IW7Z  OrrEniiiiiusn  (AaMaacataNaelMltk  Ula  and  aeoaat.)  Air  and 
wnt<T  light  tidagMfh  tMMagMtr  kqs  Cor  uae  ia  alMaaadoibtr 
•zpoaed  places. 

S^^OBIL  TWmiiKHi  (Bmn^  Mayaphj  «ilhont  Mm  mo  of  eontinnous 
wirea. 

94,367.  BaHv  and  Boanm.  Electric  aoraaHdtten. 


.September  23, 1900. 
16,866.  I.),  r.  Ksiaii.   Ulaioow.  ImproTeoMOU  in  and  relatins  to  deviets 

for  tatT]VB%  slaotne  «aU«%  wins,  and  the  UkA 
16JB81.  8. 0.  BRow!t.    Londoo.   Imjiwananta  in  irinlaM  tally apliy 

and  iflej.linny. 

16,896.  J.  <i.  I'un.M.x  andJ.  Don.   Patariiaad    Baelriaal  tttiafi  fcv 

cli'charguig  ciitcma. 

16^896.  (!.  1'.  SiuNKSTtH.  I'orltmoutli.  Impraveoienta  io  apparatus  for 
electrically  tranamitting  orders  or  signals,  such  apparatus  being 
suitable  for  navigable  veaaels  aad  other  purposes  where  it  ia 
rc>|uiml  to  tranaiidt  a  aeries  of  aignala  or  onlers. 

16,903.  \V,  V  lii.'.v  \jixAim.  A  new  or  iinprovod  devii.-e  ur  apparafl 
(<  I  tiNinp '■1'- t;.'  lamp*  id  the  fncketM  ol  'iv.?rlicail  elixlrdiin^ 
brai:ket;k,  and  tbe  like,  or  for  detaching  them  tberefruin. 

16,912.  H.  A.  Jacxbos.  Loodeo.  l^vfaaMMa in arialatiag to aoaan 
or  IMs  of  telephone  eases  or  tfcaUik 

16,915  K  Daxncrt.  I^oiidoiu  Imprenaaaanta  in  the  production  o( 
rilstnents  for  inoaodcsccnt  electrio  fampa.* 

16,916.  J.  NVrrriM.  London.  Iwiuioeeawote  in  ec  aannacted  with  electro 
magneti.  (Tbe  Elektiiattila  AhUaagiitlliilwih  waliaahiictart 

k  Co..  Oermaiij.;* 

16,9901  W.  B.  Bowanc^  L<judun.  ImLwwnwta  in  nwina  andaCTantw 

Htd  for  jropeUiog  boats  by  cleelrieitr. 

Santwnber  24,  1900 
10,312*.  C.  E.  WiMOif.  LnndoD.   Imprnvemi'iiu  In  and  oooDsotrd  with 

wirvlesi  telcgrapbr.    I'Date   rtiiiwcl  nmlrr  I'slenta  Bala 

Junes,  1900.' • 
16,966.  A.  K,  S,\PKii.    lAHidciii.    hiijirovcU  eleelroiuoior.* 
16,963.  W.  C.  K.  Fame.   I»nd<i«.    Au  improved  electrogiapb. 
16,993t.  J.  U.  Ltsna.    London.    Improvement*  in  or  relating  to  trolleys 

for  use  in  electric  traotion. 
17.0O3w  C.  ALUS  and  i.  i.  Wcbbim.   London.   An  application  of  dee- 

tridly  to  tba  bnilalion  of  uiake*,  r<>ptilea  and  inaaeta  for  thaatrkal 

andotkarparfeae*. 

Srptrtnber  25,  1900. 
17,033.  P.  \V.  Mil  I  n  i>  M-A  ¥  T-::tM.    I^oodon.    Ku  iiiiprotad  llialrla 

autumaucally  iiidi'^lmg  target  for  rifls  prai^tice. 
17,037.  P.  ii.  Batbs.  Kingston KtD-TlMniBa.  Improremcnt*  in  iostrnmenla 

for  rcproducinx  sounds. 
17,049.  K.  Kitvr.imu  and  E.  Wrais.    I.,oiiclou.    l!iiproTemei>1»  in  ■■■in. 

opcrsti-ii  «]c>  tni'  tnct'in'.* 
17,077.  li.  8.  Uouo  and  U.  U.  BacMALL,  jon.   Loodoo.   iDprovements  in 

arelaaqpi 

SPECIFICATIONS  PUBLIBHBD. 
KoTE. — All  8|iecificalioDa  can  now  ba  obtainad  at  Iho  ndform  prtoe  ol 

8d.  each. 

1899. 

19,785.  Vkiieixiqts  Ei.BKTniaTATs  Al-^Ir!<ol!.^«lI,sulA^T  sod  Kr.A^ibY. 

Klerlro-cheiiucal  prxx-eKS  for  cleauitj^'  metal  ^uiface*. 
19,793.  Ittiiyn  and  Itoi'xo..  Klectro  plating  and  bumialiing  of  oeriain 

attiaiaa  and  naaaMHia  to  be  ueed  thasein. 
19J67.  Caamai  and  S^u.  TeUgnphic  afipaiiitn*. 
20.216i  SiSMiNs  BHOe.  h,  Co.  {\.X%>.\.  (Siemens  sod  HaUke  M  Itanftaaaall 

•cbaf  L)    lleceiving  apparatus  for  hi>!h-*peed  telegraphy. 
20,346.  VuKLKKn.    Mauufsctureof  ici-amkvoiug  electric  lamii*. 
20,390.  (,'ei  niiwrANi.    .\i>].ira'.ixi  Im:  aui.  -.ii.iUi-uUy  •■ntini-vtiii^  uny  two  ol 
  a  nucobcr  of  electric  drcuita  bnuictiiuK  from  a  central  statioi]. 

aO,jCT7.  InnovD  BtMiMO  Ouwr  Laur  Qn>  (UiBb}  and  Saaaaa.  Mann* 
factaio  «{  radeatfag  apalaitaat  aartMM  ftr  alaelrie  ianpa  or  glaia 

reflector*. 

21,079.  SuraaMjiRD.    Tim*  iadjaatoia  te  oaa  in  ainaaetion  wilii  a 

tetephonic  service. 
22,143.  I.COAKD.    Kln  trical  accumulators. 

23,054.  SiKNKxs  BioK.  tt  Cu.  J.To.  .  (.siemena  and  Halske  Akliengeaell. 

rchaft.)  Cbuplmg  appliances  for  the  elaotltlcai  cooduotoie  af 

electrieal  r^way  and  tramway  veliicles. 
23,154.  RrKsnuN  ami  I'oatci.    ElecLriol  indicator. 
23,319.  Atkix»on.    Kleclrical  mnuiuring  iiutrunieatr. 
23,37L  SluaM  and  Bamiaa.  Ssritchas,  especially  s[i|>lio*blc  tu  switches  fur 

alaolNmolan  and  tha  Bhob 


COMPANIES'  HBBTINGS  AND  BBPORTS. 

India  BoNbtf,  flntta  Percha,  and  lUtge^pb  W«rkB 

Go.  (Ltd  ). 

The  dliMlan  report  for  tlia  year  cndad  Sept  SO,  atatea  that  after 

provision  for  il'iubtful  deVits,  tbe  net  profit  amnunte<l  to  i'67,238.  ISi, 
AddiiiK  fl.^l.Jjll.  8..  IiIaI.  bmughl  forwarl,  and  deductipg  tX'l.b^'i  iaterim 
i7iriiliMul  (uii'l  i;i  Junp,  tliere  remaio*  a  diaposal'le  balaiicv  <>f  £St>.250. 
•  1; '  I  I  I-  im-  •.•,!  «  rtM  uminend  the  distribution  of  a  iii»i  leud  of  l.S«  .i 
!.barc,  Us  free,  i«mounting  to  £37,500,  and,  makiDg,  with  the  iuterim 
dividend,  10  per  ceat.  for  tbe  T<'Sr  ;  £48,7601  6i.  lOd.  i»  i  i^rip)  farwaid. 
The  general  buBinnss  of  the  company  has  l>een  fairiy  ptxifttsMe,  althoogh 
the  prii  e  of  raw  to.ttei  ial  has  l  intinuetl  high.  Ttic  <i»l)le  •leanter 
■'  i'.uecancer'  luwi  l•(^eu  etiipl  .jtxl  ou  '.:lijuter  l-t  Ihc  \S'f«'frn  '1  »*^ivr*|'h  t  .'j., 
anil  l)i<-  IS  "  SiUrrtowo  "  laid  a  cable  tjei  ween  New  York  and  Canau  ', N'uva 
Scotiat  for  the  Oimmercial  Cable  Co.  Siin-e  tbe  daainR  at  the  ftaancinl 
year  tlie  maoufavtura  sod  shipment  of  aoollier  cable  far  tMiania  oewpany 
Im  barn  ooaaplatad,  and  thaa*L"8ils«rtMni''  is  no*  •wailing  etdan  to 
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),r  .  r.  ■!  n  ith  th«  UjrinR  l>etwMin  M'«lerville  flrelaud)  aDtl  Wpston-««p«r- 
M»re.  The  worlw  »t  SilTOrtom)  nnd  IVrunn  h»Te  be«i  iauiit«iu«<l  io  ti>cir 
tmutl  aUt*  of  Ugb  «ffi'.'i«ncf .  Tho  Fni|>!i7ai«Dt  nf  rln-'ncit/  for  iIm  tr«n*- 
utatian  of  fMiwcr  iu  the  furmcr  is  being  (xtoD>1«il.   Tlic  beard  liM  wnt  k 


tPprvufU'l!! 


I  s 


if  iea  Kttli  th"  vi>" 


;  -ning  »n  immey  thfre. 


ELSCrRIC  TIKSER  CEASOKOfe  AXO  roUE&VATIOM  00.  '  LTD.)— Tbe 
icpoital  tlMdvwtan,  ipmiuliil  tht  laatUni:  on  Tuexl&y  lMt,ata«cd 
IMttlie  wwlit  wan  now  fta&lMd  and  ffcofwi^lil;  *i)ui[iM<l  fur  andeat 
kiul  ecuooiukal  opcriilloil, aacapt  for  *  f«w  uniiupTUat  <lcUul«,  luid  that, 
tlie  workioB  o(  the  ]>n<«aa  had  blgua.  ( 'iin*i<leriil<l<!  di-Uy  wm  rau»r<l  Lv 
thf!  illfficuU;  ill  Gxiii^;  omirfti  tii  »»  .tiif>  i  r  .  ^-rh't*  i-jr  tlifi  orcotion  of 
wiirk*  and  |iUnt,  nn  ;  iLr  -  .1!  ntp^'  '  n  f  ii  > !«  iii  this  i~ouiilry  tind  thn 
diOiculijr  in  obt*iniiig  irunwdrk  ur  iiiAchiofry  uf  iktiy  d<*crt|vUuD  likd  been 

tha  aaiita  «l  atill  farriNr  dalajr.  Mr.  W.  Clawia  Mtamn  aad  tht  Cumt« 
da  HMUign  havaraiigmd  frooi  tliadiractanW.  Tka  dtrlBK  ehamWa  at 

the  W'jrko  ue  dofipiMl  ''«aj»  tho  rfi>ort  on  Jin  «iilir«ly  n-w  |  iiiici|ile. 
whii'li  «utui«>  II  uiiiioriii  »ti'l  finily  ris^uUtwl  ute  ofdrvui^'  l.ilii 
believed  will  be  found  to  be  a  gre*l  iinprorcaieot  on  itnytliiDg  (irrrii)u«ly 
dfTi«»l,  Tlie  dr>it;u  i"  the  imenlioii  of  Pruf,  Hfuirvjn,  oD«attMdiract<>n>. 
will)  h*»  applied  fur  .>  patetiL    Tlie  repurt  wax  ulu^iled. 

KAtOOORLIB  ELECTRIC  POWER  ABD  LIOBTIHG  CORFOBATIOM  (LTD. 

—  Ti:.  I];, I  iL'i'  rt  .  f  i  ,H, r,  K.  Sept.  30  alalta  llmt  the  diro'.-tora 
ir.'i*;  iln'  'hv  ii:    i.'  r;i':  I.J  rM  from  unforeacen  cauies  Utta 

coui-ideralily  drla^CtL  Tba  dil11i;ultiM  appaar  to  bav«  bwro  dually  in  ci>n- 
naoUon  with  tN  |ilMt  reqairad  Ia  Mauntij  aimpowto  tha  iMt  watrr 
obtaJoad  from  nail  atraady  auflik.  A  nttaltMtorx  aolaltra  haa  nnw 
Wm  arrivc'l  *l  u  r<->;an|a  botli  araporalinK  u><)  cundeoaiuR  plant.  l>ut  thi« 
familTr*  lh«  «xpei>diture  uF  mora  «|>itJil  per  liorE^  iiuiver  (ban  naa 
origiDalty  jotfinilod,  ftn<l  it  i*  nmv-  founA  tbat,  ioittstd  of  £150,000 
producing  11  pUot  of  4,600  i.ii  r  ,  it  «  .  •  lh»  oi>r|>oriilnjii  £134,000  to 
aracl  a  plaob  ca|)abl«  of  prcxluciiii;  2,400  1  ii.c.  Tb<!  curpuratiiio'a  con- 
■uUiDg  rngpoMn  ntlwila  tkat  tha  Mt  auninia  «n  (hit  plant  «KU  ba  «>>■  'ut 
U  per  eanL  oil  £90ftlMX  TIm  work*  htfa  baan  ao  ptiniMd  that  additianal 
hunc  powtfr  will  <:'*l  very  muc^h  le*«  iu  proiwrti-jn,  and  furthor,  'rhfn  -.'ir 
Gi^vertuiientwikter  aebenic  i«  f:iirried  iiut,  the  pr'\lu-liuu  of  el*?cLri  iin  t-,f 
can  bo  Ur^ly  iacr«n>c<l  at  a  <ni:iU  cui'.  Th«  diret:tur>,  tbprefore,  i««i 
ju*Lit:«xl  in  r)>;nit)fn«a<ling  lh<*  <Tr(:Uijn  of  the  pUtit  befijff  uieutioued  u 
qoicUjr  a«  (lotaible,  and  oi'dor*  (or  (UcU  potlMUf  u  4U^  at  (uvaeul.  difboult 
taohUw,  oitiiig  to  tlw  aaajatad  ata^o  U  anBiaiMn«K  metk*,  IwM  b«en 
ibmdf  plaead  and  nill  ■hortlf  be  nady  lor  dwnaiy. 

FKOVIMOIAL  TRAHWATX  CO.  (LTD.}-ThU  ouipiuy  are  »>nier«  of 
Iraniimya  at  IVx  lMtHMltb,  Of*if<n\,  I'tttlifT,  Uriukiby  .mil  rtjuiauth,  oii'l 
in  th«  r«p<irt  iif  tha diraem*  to  8^  30,  jiut  prawntad,  it  iaiUteil  t[>>< 
tlw  tramvaya  at  I'urlfOOath  an  to  ba  tnuufarred  to  the  Car|if>ratiou  >  u 
Jm.  I  n«xL  A'.  Canliffl  tha  OoiponiiMI  )>a«  girnn  tbfi  nimpan;  iiotiL-eiif 
utantion  to  a-xjuiro  tba  tmiiiiiija  am  from  iHv.  31,  IdOl.  At  Orinuby, 
aftoT  cijosiileralilc  ne^otiatiuns,  an  agmment  bn*  >«en  arrived  at  with  tha 
(  jrporatioa,  and  )>mq  caoilniioil  by  I'arli,»in«Dt.  Th«  work  of  ooa- 
verting  the  lina  to  ele.'lric  traicciun  ia  iu  prujiva,  aud  it  ia  h«»I)ed  will  ba 
ei>uipl«t<.<.l  aait  ipia^  M  FlfaoHth  Om  leatfiaf  haa  haaii  auaawi/ul  iu 
neijutiatiiix  with  tha  Corpara'Joa  for  Cbo  tmotfar  of  thtir  uadcrtakiug 

iu  the  li>-»l  ttu'.borily  and  llur  w  irkini;  of  thn  line*  ek-L'Lrio  Irai  tion 
under  leuw  for  21  year^.  Thr  roMvi^rtfion  i.-«  to  tie  put  in  hind  next  npring. 
Tli3  I'  >rpiriti<>a«  <if  SI  mflh  U.15  and  l)jrun(i»n  have  ajade  ainiilar  arrange 
tiicuU  with  the  i'ou}|*ai>f.  arri*Dg?ijii*iit«  arc  cimfirincd  in  th«  a-^t 

paiat-,|  la»t  S<!«»i'ui.  At  <i  >-piir:  tlieonipany  hnvo  brcn  in  (.  jmiiiunioktiou 
with  the  l>l>tri-t  <  '  iiiTiei]  vith  a  via*  to  obtainiux  it  laam  of  tli?  '.r,ini 
w.iyn,  in  «)B«idrrati.»n  of  adopthif;  riectrii)  tracttoa  and  cjnhiiutiiiiK 
n-lilitioiial  linoa.  S  <  hr  t^^^!l*  n»£.'nii»LitMH  Ua»«  n  ut  been  i  ijuipleled,  but 
the  coa^jtany  have  rj'-m  u  'l.x  i  u  !-i  t  '  'tQ  out  tlnfw?  objacu.  \ 
dividend  of  5«.  and  a  buuua  of  U,  per  iharr,  free  of  ttt,  i«  about  tu  be 
deotarad,  oudting,  with  Sn  pidd  Id  Ihf,  9§.  par  dO  ahin fiirlho jraar 
aoded  Sapt.  SQL 


VEWEEUMA  Tiurami  ARD  uiontioAi.  ktruam  oo.  (tto.)— 

Ths  funeral  u>«etiui;  uf  thin  comp.iuy  wa«  held  on  Tue^ay,  when  the 
director!  reported  tbtt  fur  llie  ye:ir  ended  June  30  there  waa  a  profit  of 
£6,763.  2i.,  la  which  w«d  added  £531.  IBt.  lid.  fruin  1800.  After  provid- 
ing fur  interest  uu  the  Qrat  and  Ber;>nd  debeikturei,  kc.,  arid  tlkC  dividend 
uu  the  prefrreiiie  nhans  tii  June  30  iherv  waa  a  btlanceol  £1  S69.  10a.  6d, 
Slnoc  the  aL'i»unt<  were  madi-  up  a  lariatt*  «Mribquiik«  liul  occurred  in 
Caraeai,  and  the  coin]<aiiyV  general  maaaicar  had  adviird  that  it  had 
ckuaed  little  dired  il  •!  ii^-i-  1  1  tho  .-■■•iiipMty  «  rT!->i«i^rty,  but.  ai  it  wan  lil-  ly 
to  rn»ult  in  a  t^Qi[  'i  ,,i  j  )i  ui  ,:■    r  iLh  iUr«ctom  j-ecouiineu  lvil 

thai  DO  dirideDd  )je  paid  and  that  iba  baiaucie  be  curried  forward.  The 
capital  CMtlaf  tnt  the  *car  vraa  £3S5. 5».  'U  ,  a>;ainat  .£1,302.  it.  2d,  darini; 
the  prafioiuaytar.  TBaoMupiny'a  pro|>«rty  hnii  i>eea  fully  niaintaiMd  in 
good  WOffclBK  Odder  and  repair.    Tbe  repirl  ami  iwcnunta  mat  adopted. 


NEW  COMPANIES,  8IATUT08Y  fiBZUBHS^  Ao. 

CROWN  BLBCTBIC  HEATIKO  SrNCICATE  (LTD.)— lt<tgi»t<  re.1  Nov.  30. 
with  a  capiul  of  £5,000,  in  £1  uluuvx,  to  cany  "O  the  bu'iiii-'«  of  clei  - 
trii-'ians,  e'.Klriul  engiiircns  iiiinufjclurerit  of  electrical  a{>pUtacaa  for 
liualing  li<|UicU,  Kuppaeri!  01  elCL'tiicity  for  all  |iur|H>M!fi,  aod  tO  adoptoil 
ajreeiucut  with  Miis»r<.  A.  K.  ami  II.  Sli-wart. 

HUMHilOmdl  AMD  NANNOCK  LTD.,    lU^ji^ieiid  K  'v.  30,  wi;b  a 
^pital  of  JUOffM  ht  £i  ^batu.  tu  UliC  over  lli«  bu 
yfvA  Oorkua,  Kaavhtalor,  under  tlw  atjrlia  «l  Hiw'uihotVMitt  aud  ]Iaiiu««k, 


Lup  iniaiavw  oi  viifdrccuiUB,  [ueciuiuk:iu  uuu  eiccirici 

turtr*  of  dtctricU  apparMua,  k.i.  The  aubacribei 
C  W.  ClairwaaUMr  (aula«*r),a  S>  Voa«r  Browa 
II.  C.  Hamr,  J.  PMUiwa.  A.  ScboMMd.  and  &  H 


and  to  cany  OM  tbe  buaineaa  of  «ni;in««r(,  hutat  and  crane  nianu- 
fitclurera,  aJaetrkal  and  oUeraioU  cogiaeera,  alectrioiaai,  Ac    The  tnt, 
dirr^ct^ira  are  I*  HtBgiabattoiB,  T.  Maaaeak.  awl  K,  BinooMb 
R,  BOOO  ntamM  m  so*  ATIIii-1to(iit«r«I  en  Vor.  iB,  with  • 

<  ipilal  of  £160,093  in  £1  thtre^,  tj  aiiop:  an  aKrveueut  with  Meaar*. 
K  Howl,  S.  and  \.  J.  H^ig^e,  to  uauufartura  rope,  c'jrd  and  twine  from 
metallic,  fibrou»  and  other  material",  and  to  <  vrrr  mt  iti«  l>ii«i;?f.«^  of 
ole«tr»i-  •  ible  and  applian- »  manufai  '.urera,  electrical  .1  i  n;-  Sa:iim:  t-n-^i- 
netri,  SiK.  Tbe  Ural  dirrtUm  ara  II.  Ili>i>d  lltagic  1  viiairuuuj  ,  b.  iiag^io, 
A.J.  Humm,  R.  C  Wuthwanpr,  J.  ZoUnai^  aaTA.  .M .  .Sutherland. 

Rosnnv  flommn  nkormrrr  wpict  co.  (LTD.)-iic|{iitcrMi 

Nov.  26.  with  a  ciipi'al  of  £200,000,  in  £1  ahare*,  U>  aupply  vlaolricity  ftr 
li^ht,  hfjit,  traction,  telephonic,  and  telegraphic  tervicaa^  or  aajr  ollwr 
pulilk  nr  private  purjvnea  within  the  I'uited  Kingilom,  and  to  carry  on 
the  Iniaioma  of  electriotana.  iue«hanii:id  and  electrical  engiueen.  maiiufAC- 

aubacribera  are  J,  b.  Milbiiru, 
(ataetciMl  ta^nrntr), 
&  Hitnlfe. 

PATERSON,  OOOPH  *  M.  (KrOL>— Ri«ialerad  «t  BdinVirxh  oo 
Nov.  30,  with  a  capital  of  £30,000  in  tl  Ama,  to  aaquii*  and  carry  on 

the  bu>mr<<  of  electri  «1  coginaer*  and  ci-intiactoia  now  carried  ou  at 
Tainlry  by  I'atarfoD,  Cc">per  k  t'j.  The  aubacriberi  are  V.  Itottenbur]^, 
It,  I'aterton  ioiaiiufaclurtrX  W.  MaraluU  ^electrical  entfineer),  C  Kar, 

W.  CmUe^  R.  CaaiaU{iRw  ueMhoM.},  W.  &  MardMU  Wwlriol  ta^w 
aer),  and  L.  Kottenburg  (eleclrEekt  ansleeer).  The  firat  diMitM*  nca 

A.  .McClelUnil,  It.  C^^U.  W.  Miri.hi.ll,  and  I.  UoltMiborg. 

SOOTH  LANCASHIRE  ELECTRIC  TRAOTIOM  AND  POWER  00.  (.LTD.)— 

U >'i^tered  N..v  29  with  a  capital  of  fiBSO  OOO,  tu  ±1  toai^.iuiro  the 

buaineae,  or  the  whole  or  tiart  of  the  nhv  .-  »-i  i  i.-'., m un-  .  f  tho  LAOca- 
ahire  light  Uailwaya  :.t<L),  and  the  Snulh  i tmi.-  Tramways  Co.,  to 
tiioj>t  an  aKreeinent  with  Uenara.  Ja/>  It.  an  i  i  t  .1  Atherton,  to  equip, 
maintain  and  work  l>y  electricity  or  otlierwiap  'rAuiw^ya  and railwaya,  antl 
to  carry  on  the  bu«in»«"  of  ti  inm  iy  viH*  , ,  ,od  omuibux  pNprietorn, 
carri-Tn,  Ac  The  auUcrii*  '  <  .  h  m  .i  i  1  UM  altarea)  are  Sir  Juliii  A. 
Willox,  Jl.lV,  Hm.  A.  Sunley,  M.I'.,  K.  K.  Muipratt,  J.  It.  AtliciloM.  J. 
llaeclutu.  J,  Athvrt'.-u,  aud  the  Hon.  (I.  Slauley.  The  tin<l  dim:t<m  luv 
Sir  J.  A.  Wilios,  liuu.  A.  Stauley,  K.  K.  MH»pr,kll,  Janiaa  IS,  Albartoo,  and 
Jacob  Adwrten. 

ciTT  iroms. 

■SHORAnA.  -Rank  mU  4  per  cent,  fainc*  July  19,  1900).  Price  of 
sttrn-  m'\.  [I'T  Coo».-.l.  (2|  per  c-nt^  97f-97|  Utt 

;iv.iirr  1  -ii;  ,  l:.r  ui;:  ,  "ij  per  cejit.  97|— 97i  :l<:  .  >:■!.  Stocka 
aud  .Share*  Continuation  Dtya.  Deu.  11  aud  24;  Ticket  I>aya,  1>^  12 

and 27;  UHdflB ;  NiotatBh«MClan7-emIiia^I)«&  10 

and  31. 


ALLOEKUn  lUKTRIOITATB  OESELLSCBATT.  — la  refei«acv  to  the 
note  which  «ppe»r»d  under  thia  heading  in  our  h»t  i>-i!P,  «hnulj  luivr 
•tatrtl  that  the  output  of  the  inchudcM^eDl  !  1  r  fn  ry  In  1  1..-.0  af^in 
increa^ol  by  1,000,000  iamj»  mure  ibau  latt  vear,  wlieii  tlic  output  iraa 
10.000,000  lamiN.  It  iaaUtod  thnl  tht  nwaber  of  Um;>i  tiinte  !  nut  by  tlio 
Company  amouoti  to  neirly  half  the  annual  Dumber  reipiireil  for  Ceot(»l 
Kuropa. 

COMHSROIAL  CARLE  00.— A  ouartcrly  dividend  of  i;>  per  cent,  and  m 
Imimr  .,11  y-T  eeot. ba»o  boaa  dachned, piHnbUt  Jan. 2, out  of  tho eamin^ 
of  ;hi<  I  itni»iiy.  The  tiUnafer  book*  wut  bo  doaad  fiooi  MMt  iaat.  to 

.l.in,  1  inclusive, 

EASTERN  TELEORAPB  CO    LTD     -Tliia  company  aooounw  the  |ity- 

njeiit  00  Jan.  14  of  ^  divi<!i.  n  I  nr.  t  li.r  r  iif  of  3i  per  cent  p~r  unnuni  {leaa 

ELECTRIC  TRAKWAT  ADS  RAILWAY  TEAPnC  RBCBIPTS. 


Uat, 


Aberdeen  Corimralion 
'Itiriiiinghatn  fnunwaya,! 
)tlsck|iool  Corporation., , 
t  .! .  k  1  •  >.  -!  Ami  Fleetwood 

Bolt  i;  t'oi|ii.i-»tion   

Bradford  Corporation... 

Briahane  Trama   

'Rriatol  Tnuoa  A  Carriage 
•It  iirnix  AyreaA  Belgraiio 
Central  lindon  lUilw.vy 
'  i;  y  Jc  South  Londoa  liy, 

Cork  Klec.  Trama  

OoTer  tiarpontion  .....i 
DiAlinALnaaalli'. 

Dublin  Soulheni  Diat... 
'I'undoe  Corpor*tii>ii 
•QUagow  C^fTwatioo  .. 

Hull  Cori-if.i  iU.jn_    

•Liverpool  Corporation... i 

tiverpool  Overhead  Rly.j 
'Slicflield  'rriiUiu.iya  


Waek 

ended 
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..  2 

OiU  17 
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..  30 


Inc. 
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Ho.  I 

of  ,  

neck.  Amount. 


Iu« 
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137- 
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0-i7  • 
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36* 

14 


?.iy   18,708  +  2,667 


9.S,3BI 
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19,0»1 

73,961 

18;  4i,7U 
\<i  \  93,687 
23  i  3J>,860 
48-  19,617 
U.051 
2,160 
91,676 1 
22,2  W{ 


1  8.yy3 

„     1  1,332 

N'r.24  7,9o2 
2 

,.  2 


+  107 

t-  676 
I  1,(»3 


1,5691-  17d 
2,6>)  l-t-  749 
•  rattly  tl«tfl>l«al 


+  2,433 
+  7.-201 
25 

*  «i<47 

-  1,219 

i-  3,554 

1-14.299 
+  1,430 
f  454 
■»•  374 

+  10,671 


30,30«  +16,053 

372,495  +46,38  J 

36,643  ■♦•  eao 

IOa.364  +37  750 
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Dm.  31, 1900,  utd  an  

•4Mk<ftw<l  tu)  in  mpMt  o( 
190a  TU  tnntfer  book*  wtU  b« 


«rail«Dy  fw  At  qpirtar 
1  of  li  iMromLMitkt  a 
lor  tba  ooartar  andid  S 
■iJaii.7li>U 


IMIVMDBOII'S  BLBCTEtCITT  OOUOKAnOV  (LID.)— SabHfiptioiii 
hare  been  inviUil  thii  waek  fur  ut  iaaus  of  13,363  6  per  eeot.  eumiiutive 
preftrencr  >lwi«i  ot  £S  meh  (iC66|,U$),  at  »  pnnlam  uf  Si.  penhwe 
(fniminK  pait  of  «  toM  espiUl  of  £400,000,  of  wbkli  there  now  renuiai 

uniMUi-.i  £100,0001.  Thi*  i<xuc  i<  rr  inirri]  t'>  |)t«vid»  fviMU  for  ttw  Com- 
]<lc-a>'ii  f  oleLiiioitT  auj'i'ly  -uu  .ii-  im  «  :ii  j.r  «rMi  at  MoatMW,  Bnchio, 
HelloQ  Mowbnjr,  LjioiuKloti,  uitU  Hunlown  and  Hhinklin. 


!-8EAB0Hnra  AHD  PREURVATIOM.— U  will  be  ottn 
from  our  report  of  tho  (jcnernl  meeting  of  Ihc  »li»rFhtiMer«  of  the  Eltictrir 
Timber  Smi-Luiu^  jtul  I'r'-iervatiou  Co.  ,  I,td.)  th»t  tho  w<>rk»  h»ve  noiT 
betii  cumpk-ted,  atul  we  letuu  thai  the  nhtrebuldert  exprnaed  Uwir  wtii- 
f«ctioD  »t  Um  «aai|d«t«new  of  iheae  work*,  whieh  htve  beeo,  we  ore 
iafr/rmcd,  c«iwtraet*4  muI  ovmple(ed  with  a  upedal  view  to  the  nring  of 
labour  in  the  hMidGnR  of  timber.  .^Irently  m>tomen<'  timber  U  belog 
d,  and  tba  oompii^jr  an  preinrod  t»  r«c«ir«  lamiilen  (rum  imtwd* 

I  tbait  hb^Ih 


J«rirnw  of  foinf  &ito  (ho  <|uiiwni,  and  undarUko  to  • 
and  Ntora  WMi  (ft  bqulnn  br  «Mh  Icata  Mn^lw  I 


of  6  pw  coat.  OB  tbtir  alum  < 

the  1st  to  the  lOlh  imt. 


rlMwdaoiarad  adividand 
nr  bonka  ara  alaaad  ftrom 


SOOTH  LANCASHIRE  ELECTUC  TIAOTION  AlID  POWSB  Oa  (Cn>,)-> 

Sii1>9cri|>tioai  have  bevii  invilrd  fnr  £750,000  4J  |)er  cent.  tir>t  ni»r)|ra(;e 
debenture  nlo^'k  and  £^00,030  6  ;.tT  L<nu.  i  uinulAtivc  prefcreu'-e  sK&reH  iii 
thU  I'omiakDT,  which  boa  ticeo  formed  to  acquire  and  develop &^  [lai  la  of  a 
•ingle  (jatMB  vwi-iaHODa  and  riKbti  now  owned  ur  to  be  obtained  bv  llie 
Soutli  Lancaahire  Tramwiya  Co.  (iocorporeted  hj  Act  of  Pailiameot  in 
1900;  and  the  LancMhira  Linht  Kailwaja  (Jo.  (Ltd.)  The  line*  aulliuriMd 
under  the  1900  Act  referred  to  <' jmpriaa  84}  miloa  of  eiiigla  track.  Tha 
.Smith  l.ar.i'juhtru  Trunwayn  C<].  U  alao  anmwHad  1^  tM  act  to  aapiiij 
clectHi;  rner^y  in  bulk  tu  local  iillttflritlaiTar  all  iail|l<iawa  Tfaa  lukM 
«ppli<  i'ion«  I  "il  i  n  Wolnewlaf. 

STOCK  EXCHANGE  NOTICE. -A lii.i -.ion  ■(ximi  u,a<U  Ij  il..-  St.jiV 
Eichaage  cuiuiuiltve  to  appoint  a  apeciai  aettliu^  dtj-  in  and  tu  cniut  a 

i)aa(aiiostatka4Mr«aMlnt  aaorimia  dakaatanttockof  thaMrfo* 

WnRHV  ntWnUTH  CO.  ltd.)— Ab  iatarin  dindeod  nf  3a.  |Nr 
ahara  (at  tha  rata  ot  6  ptr  cent.  |i«r  annniaX  fraa  of  Ikz,  haa  been  daotarad 
far  tha  qaaitar  aadiBc  Sent.  53.  Tha  dividagd  b  nmUa  on  Dao.  31.  Ilw 
rlMatawfflhaalMadfnHnlMitallKhiaikl  ' 
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ar'nw'elt  O'aa'et  ■lee.lA.Orl.traUjpd. 

 thani  PooU  Uao.  Bapply  Ont  

D«.     4\  par  Ont.  Oiotalatlra  PnC   

4)  par  OatL  DsHantOf*  a«oak  (rad )  ..... 
Bt  JmptoD  a  Ksaalnjtm  MaalrlaU/  Bopplr  OML .. 

Do.     r  par  Oaau  Pralkraiiae 
Oateatta  Klao.  Sonply  Ordbarr  <(Ul7  paidL    _  . 
(]taatinc  OroM  a  Suand  aiaelrliolilr  Sopplr  Oeiv. . 

Da.     41  por  Omv  PM'owwa  „ 

Ohaiioa  ElaculcUr  ilupplr  Ontlaary ...  .„..  

■Do.  *t  pv  Cjhu  0  iSratafO  atoeK  frad.)  _  . 
aUoa«SJIaaolal)(an.!>l)rr.a<>MBMida<nd.)  . 

Oltr  atLandaB  Blastite  L(«tiUni(  Ord.   .. 

oa,     t  par  Oaat.  OuaalMIre  Praf.  . ..... .... 

■    D).     ipa<0>nt.  Di)>iQ(areD(wk  (red.)  ... 
Os.iitty  of  Itiniirin  ant  Br^ali  Pror.  Ordhiary  ..  „ 
n.i.      S  pnr  Gkil  Oimlailrs  Prafareasa  ..... 

n>.         :Oo>).8f)iikC5.'»M.(al!nl  i;ra4)  .. 

V V' i    T  uiljf  3  ipn'.f  " -1.  Or  llnrjr   

Ii  ■  ■  i:  -  .    r.  c-iiiii.'in.^inary ..   

t  i  l  K-i'iriii4iiriii/ii  o.-^aafy 
pir  C'l  1'..  U'.  L'.'.irkroaoe  »mm.m*..m* 
'n' T ''' Unary  ,....„...,.„ 
r,.  l'r--''.'rrac«   ....   

I*,  li-  M  irti^aj^a  IHtMjtinM  . 

.-t  i:i;i"v  Onl.  

i-'i.  iiv>.4-«gkrMtlt«rHiaca ... 
M.Mirt.  i>ib,8Mak<it£)  

).■  1 1  lary ... ...»  


■||ti> 
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Lar.'l.-.r.  Rv.nrl.- 
D:i.  »;r,jri'. 
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I)  ..       ilf.  r. 
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7t'',-'..rl'.iHu  K  .T/.. .»  Tr'.--i.  n.  I,'  l..  .1  .  Ut  liiir.Oaa. 

ai>y»i  K.Miri Ci •  ui'-iiiy  -i'  VI  jiv.r*ai_8hai»a.™,id 
•    l)i>.      i\  ii*f  C  'fit.  U*.  M  irt{&{a 
St.  Ja-UMVaii  1  I>*U  X>!l  a.i^trlo  ' 

Dj.       7  Tii^f  CiiQt.  Prafiirntina   ..... 

ItK  p^r  i:-n'.  h.'i.'aliir.jS...  ';  r  • 

5oilih.lli»I.i  MarKufn  K  lucaric  S  ippiy  Of-liU*f/ 

D3.      4  ,  I>.'l>?:i*-in'^   .  

floath  I^tt'iim  BL«iir-lc  rt  inp'.y.^r  liriify 
WeMmlnawr  lioolrlo  Sapply  Orllnarf   

Do.      L)  I  .......  „.  _ 


aEBr«IC  RUL«fAf3  TRtK  Vtri,  kt. 

BlarkT>xil»ndFle»nrj.ii  T.-»  a  ura   

Bn»h»n»Tr»ai«ay  i  p    i.'i-.  li')>iii-4<  . 
BiUul  Tramiraya ao.l  <:  krri:t^<i  ur  liaary  ...  ..  .. 

Do.     Cunilatlral'ratevwlCall/pi}  „ 

D•^.      4  par  U^ok  DabaQtaraa  ..... .. ...  _ .. 

BdtUii  Colainhta  BU>:itrlS  Railway  I  (  ^eaC  .. 
BrlHah  BJoe.  Trao  Orl.     

IKi.      «5  Citn.  Pr-r.  ..  ..   

Do,  f  par  Oiou  Por^iil  lal  Din«ia iir.«  ..  .. 
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Dvi.     ••  n"  , 

X}.  t,        6  fi  ir  1 ;  ..-r,.  ( I -I .  in?l   
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Da,  J.  A.  FLKMUiu'a  Uiird  Gkator  l«o(ace  on  "Eleetrie 
UwiaaUons  and  Eloolrifl  Vfvna,"  beCara  tbt  BocM^r  of  Alii 
laat  Monday,  was  devoted  to  consideration  «f  flwpnveetiee  d 
tbe  medium  in  ^hicli  okctromagDotie  vavtsB  are  propagated. 
SUriiug  with  tbe  logical  uec«Bsity  for  a  medium,  the 
iMltner  flWefdUy  and  patiently  led  hia  andience  atop  by  step 
to  the  idcntiBcB'ion  of  this  mcdinni  witli  the  lumiD^fl'.I•o;l•^ 
ether.  The  required  agreement  between  tbe  laCractiTe  index 
and  ilM  apodfio  iadoellYtt  oaptotty  ma  abown  Io  wilt  in  Una 
casii  of  a  n:i:nlior  of  subatancos  ;  but,  diadaininp;  to  treat  his 
audience  aa  a  popular  one,  Df.  Fusituio  had  no  soaner 
«al»bUdi«d  tbia  pomt  tfa«a  lia  flubad  «n  tha  aenao  •  tabU 
which  sfpnieil  fUgrantly  to  opiixj  an i  up-;et  il.  This 
atnkiog  aoriea  of  diaorepanoiaa,  oooe  so  pozzUnj;  to  the 
diaelptea  ei  CtSRC  Maxwbu.,  was  aUttl  to  ftTtoa  from  the 
axutenoe  of  radloals  in  the  chemical  molesulea  of  the 
substancas  mhwlk  diaofaejad  the  law,  all  the  substances 
found  to  obey  tha  IftW  at  Wdinary  temperatures  having  com- 
pletely saturated  molecolcj.  The  influence  of  chemloal  ladioaLs 
wiu  dealt  with  at  some  length  by  introducing  an  aeconnt 
of  i'rofii.  Fr.BuiNG  and  Dewab's  low  temperature  regearohus 
OB  tiiaipoeiiic  inductive  capacity  of  subitaaoaa  wbStk  oiltlbit 
discrepancy  '.vitli  Maxwell's  law.  It  was  probably  owing  to 
the  limited  time  at  liis  disposal,  that  Dr.  Ftjuujt&'a  traatmant 
flf  fUl  fut  of  hia  ■abjcol  mtmtA  to  aUow  gl  tfa*  iQuntet 
inipnirioii  that  by  aoitolilr  ohMaiog  the  tampanliiM  any 


recalcitrant  dielectrio  oonld  be  ooeioed  into  obedience  to  that 
law.  Hh  floaelaaBliv  porHon  of  tfao  laetiiTa  wai  lontad  to 
ftti  account  of  (ither  theories,  more  especially  of  Hr.  Tjutiror.'s 
fearful  and  wonderful  strain-ethei  and  that  twiat-bolU  athsx 
cell,  oaUad  hi  daotron,  npon  ^ddi  tha  hOfaa  «t 
phTaidatt  tn  now  being  Baoead  th7  high. 


Pbop.  FitzGbbalo  gives  in  our  oorrespoudenoe  eolonins  this 
*  moat  interesting  glimpee  at  soma  of  hia  notions  on 
various  aspects  of  tho  connection  holween  certain  aoliir  and 
terrestrial  phenomena.  Last  weeic  Dr.  Lodgb  called  tho 
attanUoD  of  oor  Notoa  tOk  among  ottior  thngai  tho  lamarh- 
able  hypothesis  which  had  ht-ca  propounded  by  Prof.  Fitz- 
Gerald  to  account  for  terrestrial  magnetic  dtsturbanoes ;  and 
this  w«ek  Pnf.  FrnGsuiIlD  apoaha  nthar  mora  dtfiutaly 
on  this  his  own  hypothoais.  He  tdU  uh  that  even  at  th.i 
time  when  he  tirst  pat  forward  this  hypothesis  he  found,  hj  . 
using  data  gafliand  'from  eafltode  nj  obaamtioua,  that  tho 
rate  of  emission  of  ions  or  atoms  required  of  the  son  by  hia 
hypotbesia  aaamod  ^nite  iaasiUo.  He  does  not  say,  however, 
to  what  extent  tha  moat  modem  developments  of  the  deetron 
theory  support,  or  render  probable,  this  projccted-partiols 
theory  of  magnetic  disturbances.  Dat  lie  d<x>.^  !!Dggi><;i, 
or,  at  any  rate  he  leads  ns  to  presuuie,  that  tho  failure 
of  tbe  Maxwellian  radiation  pressora  doetrine  to  aacphltt  Am 
rf'markablo  and  well  knc.-n  ?i;^hHvioiir  of  the  tails  of  comets 
approaching  the  sun  l6&iv&  a  promising  opening  for  tbe, 
nppUaaUoB  of  the  ptojeetad-poitiala  hypothaaia.  Of  the  aom. 
plete  failure  of  the  attempt  to  e.s;plain  that  behaviour  by 
radiation  pressure  Prof.  FitzGkbau>'8  emphatically  advene 
oommenta,  lij  thaway,  ahoald  femove  all  donht. 


Bur  many  questions  arise  as  we  ponder  tho  proposition 
tiiat  into  apaoe  In  aUffireetiona  n  boat  of  oharged  oorposdea 
is  being  projected  continuously  from  the  sun.  To  keep  near 
home,  wo  might  aalt,  Boca  the  eaith'a  field,  by  <^a(^<wtif^g  tha 
corpoBcles,  account  fai  any  proportion  ttr  the  fhet  that  the 
phenomenon  of  the  aurora  is  confined  to  the  poles  And  if 
it  is  of  sufficient  strength  to  accomplish  this  ooncenlratiuii  cif 
tillect,  what  ditTerence  between  boreal  and  austral  phenomena 
might  we  expect  aa  a  eonaaqnanoe  of  tba  difbranoa  hatwaen. 
thf-  piilaritif.s  of  tho  northern  and  southern  hcmi-^pberoj  ? 
The  last  paragraph  of  Prof.  FiT^GaitAut's  letter  will  tend 
to  iMiaoM  ihoM  of  oor  ratdaca  lAo  wafB  appaUed  bj 
Dr.  Loo«B''a  Hmm  of  n  pomibia  aleetro^ynnmlo  antadyam. 
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Thm  It  !■  (Ofntad  oat  thrt  M.  OktenT**  Mzparimmiti.  if 

confirmed  by  other  obserrere,  might  b«  Iirrugbi  into  agree- 
UMBl  with  oar  eleotrodynamie  coocoptions  of  the  functions  of 
•  moTiag  diw^  by  the  uramption  of  «  piraolimids  bypodi^ 
which  Prof.  FiT/.(iitBALi>  now  roaghly  outlinoa.  In  any  cm«, 
fill  U.  CuaoBu's  «p«rimaiita  ham  been  iepe»ted,  Mtd  fait 
ihrKb  eadoiMi  hj  odiera,  ov  Mtdsn  riKnU  fidlow 
Prof.  FitzGkuu>'b  ■dHM  ittd  mliank  to  •  napaniioB  of 
jndgnaot. 

Av  important  qacstion  In  the  distribution  of  electrical 
energy  on  tli<.'  iLrec  wire  i»y?t<>m  in  t!ii>  lii  ^j  osiHon  and  the 
dimensioning  of  iho  f«e<]cra.  it  ib  ibo  object  o(  the  tbrm- 
•In  •yitem  to  bokaM  tte  oonnto  ttuoogh     aaiddlt  vim 

•3  n^curatcly  a?  pogTiWo  and  in  as  shnrt  a  dietance  ab  pocsib!'-. 
fialur&lly,  il  two  circuits  branched  tiirougb  one  service  box 
tarn  Um  opparito  lidM  of  tfa«  Byalani  tonii  pnoiNly  Um  muim 
current  nt  all  tiiiu:?,  no  thin!  nirtj  would  Uo  needed  ;  but  as 
thia  case  ia  a  purely  hypothetical  one,  a  middle  wire  of  aboai 
lialf  the  fwtioinl  ano  of  Um  onton  is  vamSif  pcovii«d. 
The  question  still  remains :  Hbw  shoald  ihig  midd]*  wiio  be 
oonoeotod  to  the  station  1 

In  a  small  network  fed  only  at  one-  point,  tlio  three  ymlp-j 
Me,  of  coane,  brought  in  to  the  balancing  machine.  ^Vhea 
w  «oaM  to  tligfatly  Ixgw  Mtwmb,  homnr,  wifli  mine 
half-dozen  feeding  points,  a  frequent  practice  is   to  run 
three-wire  feedeis  to  eaoh  feeding  point,  m  otherwise  the 
oinnite  an  linUe  to  get  wtj  nooh  ont  of  boleaee  locally, 
nnd  a  dead  earth  on  one  side  might  result  in  a  suffi- 
oent  inozeese  in  pzeaaore  on  the  other  to  bum  out  a  nunil>er 
of  lainpi.   Some  engineen  eoarider  it  Balteient,  however,  to 
feed  the  outers  only,  and  just  to  bring  the  middle  wire  of 
the  distributing  networic  in  at  one  point  for  the  purpose  of 
balancing.   This  ia  done  ia  a  number  of  large  actwurks, 
where  the  interconnection  of  tlie  dtatribating  malnB  ie  aoeh 
tbat  lialanCL'  Id  v,tll  aftsured  under  normnl  ronilitinn"--.  and  in 
which,  since  large  currents  are  always  dowing,  the  relative 
effeot  of  »  dead  tartli  ii  not  bo  gnat.   Another  point 
arises,  however — in  connection  Trith  testing  for  faults.  Thus 
in  Manchester  the  feeders  are  only  tu  pairs  connected  to 
the  400-TOit  oaten  at  every  ftodlng  point,  and  in  the 
case  nf  iLo  original  network  two  sots  of  live-wire  dis- 
tributors were  brought  in  to  the  station  for  the  purpose 
of  balanoing,  the  iMlamdng  our  rant  being  Bupplied  by  four 
iinlfpendcnt  sicaiu-driven  100-volt  machines.    Sine"  then,  as 
the  network  ioereaoed  in  size,  a  third  eet  of  distributon  naa 
litongU  Into  the  Btation,  and  motorgeneratoci  were  anbBtitated 
for  the  steam  dynamos.    The  chief  object  of  bringing  in 
another  set  of  distributors  was  to  facilitate  the  localisation  of 
faults  by  dividing  the  network  into  separate  sections,  which 
could  be  balanced  independently.    For  this  purpose,  also, 
threH-wire  fecilcrs  (or  fj\c-nirG  i;]  the  ciitf  of  .i  livi:-\', 'r«>  not- 
irork)  to  some  of   the  feoiiing   points   are  undoubtedly 

advanlagaonB.  _ 

LroontraBttotbeptaetiaeatHaiMdieBler,  Hie  Chairing  Gnss 

and  Strand  ElectriciCy  Supply  Corporation  has  laid  a  middle 
Vite  to  evBij  feeling  point,  this  haviiig  been  found  neoee- 


aaij  on  neeonatof  thenmnberof  hrge  load  eooBonken,  enoh  ■» 

theatres,  printing  works,  &a.  This  middle  wire  feederis,  :i  rule, 
half  the  leotional  aiea  of  the  oators,  bat  frequently,  when  it 
haj  been  neociBKry  to  add  totbe  Metiona]  area  of  a  partkalkr 

feeder,  the  outers  only  huvc  been  doubled.  But  whtn  the 
genetatiag  station  is  not  near  the  eentie  of  the  networic,  then 
is  no  donbt  that  tluee>wire  taedere  are  an  nnneeseaary  hunzy, 

and  that  balancing  is  performed  cheaper  und  better  by  balailA- 
ing  transformers  in  sub  stations.  Theoretically,  the  proper 
place  for  the  Uiird-wire  copper  is  in  the  distributors  rattier 
than  in  the  feeders,  for  the  neater  it  is  to  the  lamps  the  greafeor 

is  its  uli'.it)'.  Thii  principle  is,  we  believe,  hf'uig  iirtcd  upnn 
by  Mr.  Frank  fiAiLtr  in  converting  the  present  network  of 

Ibe  City  of  Loadon  Eleatris  Lightlag  Co.  At  If  UMliMler, 
alBo.  Mr.  WonnwoHUf  Imw  BOine  balancing  tranBlbanen  on 

his  n«twotk« 


K  .  li'i  sii  1  tliH  probli'ni  is  nnp  of  rlc"t:rn  to  mcpt  the  =p<^cial 
circumstances  of  each  case,  and  no  hard-and-fast  rule  can  be 
gmo  either  In  fltwrar  of  two-wire  or  thtee-wiro  foedan. 
U  13  a  lijatttr  i  r  rif,ret,  however,  that  such  practical 
poiata  as  these  are  not  UiMiused  more  ficeqaently  by  tlioeo 
who  have  had  to  aolTe  them.  At  the  ueetingt  of  Iho 
Institution  of  Klectrical  Kngineers,  the  Mnnicipiil  Eleetrioal 
AflBOOiatioOt  and  kindred  soeieties,  it  is  onfortonately  >>«0M"«ffg 
rather  nnnanal  to  eonrider  Boeh  teehnieat  matters  nnleoa  th^ 
are  prompted  by  trade  or  personal  intcLcst:  but  we  remind 
those  CDgineiTS  who  have  had  ust  ful  ( \[i  ri«  ncc  the  recording 
of  which  would  be  o(  interest  and  service  lo  their  fellows,  tliai, 
our  eolaniiiB  aio  alwaTS  open  to  tliem  tor  aoeh  parpoBn. 


Personal.— We  regret  to  learn  that  Prof.  J.  rhuiilLr  D  ise, 
of  Calcutta,  who  is  paying  a  visit  la  tbL>  country,  is  now 
somewhat  serioosly  ill,  and  we  aInOBrelj  widi  him  a  opendf 

recover)-. 

National  Physical  Laboratoiy. — It  has  been  annonnced  that 
for  tbe  purpo.ses  of  a  National  Fhyjical  Laboratory  the  Qoaem 
lias  granted  to  the  Pvoyal  Society,  Busbey  House.  Boehfly 
Park,  which  was  formerly  ocoupitJ  by  tLt>  liue  di:  Xomours. 

Royal  Society. — Among  the  Piipcit.  down  for  roaiimi;  yesli-r- 
day  were  :  "  On  the  Spectrum  of  the  More  Voliuilo  (iascs  of 
Atmospheric  Air,  which  are  not  Condensed  m  tin  Tempo- 
rature  of  Li  j  jil  Hydrogen.  Preliminary  Xotic  .  '  l  y  Prof. 
Livcing  an<l  I'rof.  Dewar ;  and  "  Elastic  bohdii  at  iteat  or  in 
Motion  ill  a  Liquid,"  by  l)r,  L'ijre«». 

Cable  Interruptions  and  iRepalrs 

Mrte  of  iutertu;>iiun.  Prtf  irf  Itapiir. 

lAtftkin— Cyprui>    Ju>ie  21,  1B99  ...  — 

Twigwr— Tirifn   .  .  „  Jmi.    3,  1900  ...  ~- 

I'»ni— M«rMih»iu   Mar.   2.  1900  — 

/.aDxibar— Momban  .........^  S«Iil.M,t900  ...    Did.  9,  UOO 

Fnlmoutli-liilW  Kor.  10, 1900  ...  — 

fuTenne — I'lahi-im    Mov.SbklSOO  ...  — 

1  ■  rnainbuco— Ce»r»    Vfiir.SO,  MOO  ...  — 

The  Sodetf  of  Model  EngineerBi^The  leaotid  aaaoal  oon. 
veraaBiaBw  of  tluB  society  was  hdd  at  the  Menoiiial  Hall, 
Facriogdon'Street,  E.C.,on  December  iBt,  about 40O members 
and  friends  being  preaent.   The  gneste  were  received  by  the 

chairman,  Mr.  Percival  Marshall  and  Mrs.  Marshall,  and  a 
very  atiraclivc  programme  was  provided.  A  collection  of 
engineering  models  was  on  vii  w,  some  of  tliutL'  IilIhl'  !-1io\mi 
at  work.  Several  model  locomotivci*  luada  by  ujcLubers  o£ 
the  society  were  shown  running  under  steam. 

Society  of  Engineers —Tho  fortjr>aeventh  annual  general 
meeting  of  the  Society  of  l  u-ineen  waa  held  on  the  10th  ioet. 
at  Westminster.  The  ohair  waa  oeenpied  bjr  Mr.  Chadan 
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Masoo,  Tioe-preaideni  The  foUowioi;  KGnlkmoa  were  duly 
decUil  by  bftllot  as  the  council  and  officers  lot  1901,  viz. : 
Ab  president,  Mr.  Cbarlcs  Ma.^on ;  as  vice-prasidattto,  Msssis. 
P.  Oriffilh,  J.  V.  Barber,  and  D.  B.  Bntln;  at  oidinaty 
members  of  oouccil,  Meura.  J.  Benuja,  O.  A.  P.  Cmwni, 
W.  H.  Holttmn,  fi.  St.  Q«iat§»  Uoon,  Bmty  Sbarte^-Prico, 
HiabalM  J.  Weii,  J.  W.  Witmi,  nd  H  WUtcm ;  aa  hon.  see. 
and  treasnrer,  Mr.  O.  Bait;  aa  bon.  auditor,  Mr.  Sama«l 
Wood,  F.C.A.  During  the  somttDy  the  ohairman  addressed 
the  meetiof;,  briDf^inf:;  before  tlio  niembcrs  the  salient  points 
of  the  work  of  the  p;Lgt  >ear.  He  annoonoed  that  the  bon. 
treasurer,  Mr.  George  Burt,  had  presented  to  th*  Boototy 
a  prt!eiil«ni'£«  badge  of  office  in  gold  and  enamel. 

Carbide  Works  in  Siriteerland.— Daring  last  month  some 
naw  aarbido  works  coininenced  work  at  Flums,  in  the  canton 
flt.  Oall,  Swit/crland.  The  works  are  the  property  of 
Messrs.  P.  and  11.  Bpoerr^-,  of  FlooM,  and  hane  bean  boUt 
from  deainu  and  nndar  the  diraation  of  Ifann.  Bunra, 
Boml  A  w.  Tlw  wbiriA  alaatria  equipment  «t  Mm  pomr 
iMioii  cad  ttifaida  vorka  haa  baao  aupplied  by  tba  abova  firm, 
whilst  MeNM.  BpafMWr  k  Co.,  of  Berlin,  supplied  the 
preparing  and  tranaportb^'  machinery.  Water-power  of 
9,400  H.p.  with  a  head  of  820  metres  h  available,  pnd 
ramishes  three-phase  current  at  6,000  yohs.  The  hyiiranlic 
part  of  tho.  powor  citation  was  built  by  Messrs.  Siilzer,  uf 
Wintcrthur,  M."i.-ir^.  Encher,  Wyes  Ar  Co.,  of  Zurich,  Hupjily- 
iiig  the  turbines.  Thti  aunuiil  (jutpul  of  carbide  is  catimnLed 
at  '2.401  •  torn.  This  is  the  third  instaUation  of  the  kind  put 
dnwn  in  >s t?iti«rlaad  daring  ttw  last  year  bj  Heaan.  Binvn, 
Boveri  it  (.  0. 

A  2,700kw.  Railway  Oanantor.— The  Boston  Elevated  Rail- 
way Co.  have  now  in  nse  probably  the  laqjastaleetriotiMtion 
lianerator  ever  made.  It  is  of  2,700kir.  oapadtj  and  was 
supplied  by  tba  Weatiosfaonaa  Blaolils  tad  Maaabolwing 
Co.,  of  Pittabiug.  TIm  aontedi  for  tbia  higa  nnit  was 
mvinaUly  uraidad  to  tiia  Wllhar  Company,  but  when  that 
aoupany  wa«  absorbed  by  tba  Waalinghoute  Company  this 
wnliaet  was  taken  over  and  the  machine  altered  consideralily 
to  Oonform  with  Westinghonso  principles.  Among  the  chief 
changes  introiluccil  iu  thn  K'^ni  rator  were  the  desi^Mi  and  con- 
struction of  a  new  type  of  commutaUir,  diflerent  form  of 
armaturo  wmdiD^'  and  coil  insulating,  n^etbods  of  vnntiUtion, 
and  thp  additinn  of  the  wt-H-know!!  Westingbouse  acracge- 
raent  for  securin  '  electric  buliiuce  ia  armatures.  This  large 
machine  is  MmpieLc  and  tiie  re-fnlts  of  tests  haTe  proved  it  to 
be  entirely  Id  the  satiafitclirm  of  th,>  raihsay  companj'. 
Auntlier  Rfn.  r  itor  of  the  same  capacity,  but  entirely  of 
Westiugbo.isp  il.  )igo,  ig  aow  nader  constraatioit  Cgr  tba  aama 
railway  company. 

SoelltA  FranealflO  de  PhyBiqae  The  first  meeting  of  the 

iMniOBWas  held  on  the  16th  of  last  month,  thf  president, 
H.  Comu,  being  in  the  chair.    The  president,  iu  hia  opuumg 
address,  announced  the  ftcronipliahment.  of  the  publication  of 
the_ Papers  presented  to  ilie  Intemniionnl  Physical  Congress 
which  met  frum  .Ncfrnst  Cltb  ro  August  12tli  la.st,  on  the  ucca- 
sion  of  the  i:l;vhibitioti.     .M.  CWmi  tcmlered  to  all  those 
physicists  who  had  submitted  Papers  to  the  C'onf^reaa  the 
most  .lincero  thanks  of  the  Society — to  whom  the  summoning 
of  the  ( 'otiBre-s  -.'.ns  liur.    In  pirlicular,  M.  Comu  referred 
in  graceful  [erms  to  Lord  Kelvin,  who,  at  the  qpeung  meet- 
ing of  tlie  ( oDgrcBs,  was  scoUimed  its  bonotwr  ptM^dent. 
"  Eminent  phy.stoist,  profound  mathematician,  incomparable 
engineer,  Ixtrd  Kelvin  unites  with  bis  great  soientifio  qualities 
a  friendliness  and  an  unafTectedness  which  have  gained  for 
him  universal  esteem.    ...   It  is  particalarlr  agreeable 
to  French  scientists  to  recall  that  Loid  Kalvin  it  nnd  cf  aay- 
injg  that  he  owes  much  to  tVendl  tftlMmt,    When,  loadad 
vuh  hoDonrs,  lia  left  ( 'ambridge  ha  cmm  to  Iteis  as  a  simple 
iMant,  lodged  nwdestly  in  a  ganret  b  tbe  Roe  Monsieur-le- 
PtilMMi,  diaanaaad  witli  Liouvillo,  Serret  and  Joseph  Bertrand 
iba  worlw  of  Laplaoa  and  Fourier,  and  introduced  the  works 
of  Green    at  lliat  time  unknown  even  in  his  own  oonntij/* 

Royal  Institution.— Tbe  following  ace  th«  lecture  arrange-  f 
ments  at  the  Royal  Institution,  befbn  Eaatar:  Sir  Robert 
Bail,  aix  laatuns  (adapted  to  jonng  peopla)  on  *'Otm* 


Chapters  frOtt  tbo  Book  of  Nature " ;  Prof.  J.  A.  Ewing, 
six    lectures   on    "  Practical    Mochanict  (ezpcrimontaliy 
treated):  Fint  Principles  and  Modem  Illliakfeatioos "  ;  Or. 
AUan    Macfadyen,    FuUeriaa   PcoCtsaor   of  Plmiologjri 
R.I.,  four  leotores  on  "The  tJall  aa  the  Unit  of  Liia^; 
Dr.  ArthnrmUcfttbcee  leetares  on  "Tb«Otiglncf  Vetle* 
brate  Animali" ;  tin  Bar.  H.  6.  Orabam,  tbraa  laatnraa  on 
"  Society  in  Franoe  before  tbe  Bevolution  ":  Pcot  tinsj 
Gardner  three  leokaras;  Sur  Wyke  Baylid.s,  two  leetnrea  on 
"  Shakespeare  in  Relation  to  bis  Contemporaries  in  Art" ; 
Prof.  R.  K.  Douglas,  two  lecturos  ou  "Government  and 
People  of  China  "  ;  Mr.  F.  Corder,  three  leeturos  on  "  Vooal 
Music.  itH  Cirowth  and  l  iHCny  "  (with  niusicul  illu<«tration9)  ; 
tlio  fiight  Hon.   rjoru  Rayloigh,  six  li:r:iirei  on  "  Sound 
and  Vibratioua."    The  Fridav  I'.venint;  Mcetini's  will  begin 
on  January  18tli,  when  a  discour-iu  will  bu  delivered  by  Prof. 
Dewar  on   "  Gases  at   tbe  licginnins  and  End  of  the 
Century."    Among  succeeding  dis  lur.-HH  will  be:  l",>b.  1, 
the  Right  Kev.  Monsignor  Gerald  MoUoy,  on  i-.lectric 
Waves";   Feb   H,  Prof.  G.  H.  Bryan,  on  "History  and 
Progress  of  Aerial  Locomotion  " ;  Feb.  IT),  Prof.  J.J.  Thom- 
son, on  "Tbo  Kxistence  of  Bodies  Smaller  than  Atonn ; 
Feb.  22,  Sir  W.  Roberta-AosteD,  on  ".Metals  aa  Fuel  '; 
March  8,  Mr.  W.  A.  Bbeoatonfl,  on  "Vitrified  (Quartz"; 
March  22,  Dr.  Uoraee  Brown,  on  "  Some  Recant  Wwk  on 
Diffnsion  " ;  and  on  March  30  a  diaoonise  by  the  ^gbt  Hon. 
I.nrd  Ravlcigb.  the  s  d  ject  of  vrhich  is  not  yet  announced. 

luslitution   of  Electrical  Eii^Miieers. — In  deference  to  a 
generally  expressed  winh,  the  Cnuncil,  iii  \ve  have  nlr«  iidy 
announced,  haa  arranp;ed  for  tnembers  of  tbo  lustilutiuu  to 
have  an  early  opporrnnity  of  welconiing  the  Active  Service 
Contingent  of  tht  |F.lectricaI  FulmD' cr  X'olnntocrs.    It  has 
tlieroforo  decided  t-o  hold  a  reception  on  Tuesday  next,  the 
ISth  inst.,  iu  the  (Joveut  iiarden  Uperii  Uouse,  whijh  h■^s 
been  generously  placed  at  its  disposal  for  the  jHirpo^e  by 
Mr.  Frank  Rendle  and  Mr.  Neil  For.'^yth.    Admission  will  be 
by  ticket  only.    So  far  as  space  pormits,  each  mcmUer  (of 
any  class)  will  be  entitled  to  one  ticket  for  himself  and  one 
for  a  lady ;  but,  as  the  number  Uiat  can  be  accommodated  is 
Umited,  tickets  are  being  allotted  in  order  of  application  up  to 
the  maximum  permissible.    If  by  to-day  (Friunr)  the  ticket) 
are  not  all  •upvomiatod,  nptioatiolna  for  oxtm  tulMta  will  be 
dealt  witb  m  rotatiioa.  Tbe  no<|ption  will  be  ImU  on  tba 
floor  of  the  anditodflmi  on  vbiob  a  epaoa  will,  il  la  boped,  be 
kept  by  a  goard  of  bononr  provided  fj  tbe  Corp*.  With  tbe 
exception  of  this  space,  and  of  a  portion  rcaervod  for  ladit^ 
accompanying  the  guests  of  the  evening  and  those  who  arc 
to  receive  them,  practically  the  who:e  of  the  uu  Utoiium 
(including the balconiesand galleries) will  lie  free  to  the  iu'jmbt:r2< 
and  the  ladies  will;  them.    The  dourn  will  he  npeneit  .-it  8  p.m. 
It  i&  reqiieRied  that  all  should  be  iu  tkieir  piaoeii  by  b:45  p.m.  at 
latest.  Arrangements  are  boini^  niaile  for  the  band  of  the  Royal 
Engineers  to  play  before  and  after  the  reception,  and  for  a 
selection  of  vocal  music  to  bo  performed  during  tlio  evening. 
Carriagus  may  be  ordered  for  U  p.m.  Light  rofreshmonts  will 
be  provided.    The  officers  and  men  of  the  active-service  con- 
tingent, led  by  Lieat.-Col.  Crompton,  will  ba  received  by  tbe 
President  and  Council,  who  would  be  glad  to  bo  supported  on 
the  platfornt  byMij  members  of  the  Inskltation  who  hold  a 
oomniaaion  in  Bar  Mi^***?'*  ngnbu  or  aaitiUaitT  foieee. 

Electricity  on  War  Vessels. — Lieut.  Steigner,  of  the 
U.S.  Navy,  baa  recently  hande  l  in  hi^  report  on  the  use  of 
electricity  on  warahips.  The  report  i>  ba  d  on  iin  inspection 
of  the  vessels  of  many  navie?.  It  -l.o'.vs  tdint  thn  principal 
ridvauco  iu  the  uae  of  eleelrieily  on  nourd  warsLipa  hii.<  taken 
place  in  the  application  of  motors  for  dnvui,;^  a.ixilurii  H,  p-ich 
as  capatann,  ammunition  htii-t-,  veulil-.iiuLf  iilower-.  tna-juine 
shopFi,  turret  gear,  bnat  cranes,  -teeriug  gear,  pumps,  ,'ce.  As 
the  report  points  out,  motors  for  use  On  l»oard  ship  should 
be  of  the  enclosed  type,  should  be  capable  of  bearing  the 
sudden  imposition  of  a  large  load,  and  should  be  simple 
in  arrangement  and  easily  accessible,  tipeaking  of  the 
Bltllab  Kavy,  the  report  obeerves  that  it  ia  enatoniary  to  pbtoe 
three  or  four  dynamos  of  000  amperes  and  HO  volts  in 
the  large  Tessefs,  and  three  dynamos  of  400  amperea 
la  Out  anaUar  ecaiaan.    Some  of  tbe  large  eroieoBB 
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snd  baitleshipa  are  sapplied  with  1,000  to  1,&00  lights. 
Of  recent  yewn  motora  btt«  been  oaed  for  boat  hoiatioK,  for 
ooel  tad  ub  boiiti,  wad  in  ths  **  laraibb  "  fiir  training  the 
9'SiD.  gun*.  Thi   Bowerfd  "  lol  "  DJaden  "  obiawa  bm 


ban  nHlud  iiitb  eleotrie  ■mmnBilion  boigte,  bnt  thii  li  not 
tta  UMl|irMtioelath»BritUb  Navjr.  TbaavUdhboavltua 
not  amo)^  for  parallel  working,  eo  that  the  dllFeiant  eiteaita 

faava  to  be  thrown  on  one  or  the  other  of  the  dynamo*.  Ibe 
bars  are  arranged  in  a  horizontal  position.  Doable- wir*  dmnitfl, 
1>  ad  covered,  with  vulcanised  india-rabber  insulation,  h«ve 
hmn  used.    The  wires  and  cables  are  run  nlon;?  uncovorod 
battens,  fastened  to  the  bulkhon  l  j,  33  tha^  tlmy  ;\ru  visil  for 
inspection  and  repairs.    Thp  !!:irr  arnl  Slnm.i  ininiiiiiitiiri^ 
and  r(i-rivir,L'  i;ntr:iiiiuuia  hiwo  boon  txpL-riiiientrd  with  by  : 
the  Brili-1:  Nnvy,  and  havo  been  pliirr'd  in  ihe  "  (''iDn[  :is."  | 
Some  of  tho  -Fapanoae  shipa  lidvo  li<;ien  fitted  witli  iIh'cci  j 
ioatniments,  and  several  governuents  are  experimentiug  witli 


position  of  the  steam.  Binoe  1kg.  of  carbon  barned  to  carboD 
monoxide  generate*  only  2,442  oatorie*.  while  8,060  an 
evolved  by  its  combuttion  to  carboo  ffioxida,  it  ieafidentllwt 


Fower  Gas  Genemtioi.— !Efaa  comat  ammbar  of  tba  Kvyi- 
NMrfunr  Muyn-Jnr  aontaiiit  an  abalnHil  of  a  Paftr  laad  bj 
Bant  jobaan  fiorting  before  tba  VeMinDMMbac  Jag^anra. 
Hair  Kfirting  emphaeises  the  faet  that  tbera  ii  often  eaofoaion 

in  speaking  of  various  kinds  of  fuel  gas,  and  that  water  gae  is 
not  infrequently  canfoundnl  with  Dowsoii  or  other  prraaoer 
gas,  and  ho  ho  ie  iirrf  il  '.o  nouj  ihu  distinotion  in  chemical 
OsrapoaitioD,  a«  wtU  n-i  \u  dw  lueilKxiH  of  luaking.  Prodooer 
gas,  be  nc;  rrcir.rs'.cd  \  \  ibo  incomplete  combustion  of 
carbon  in  tin  (orui  of  coal,  cote,  or  other  fuel,  is  cotnpo'eil 
principally  uf  niirogen  and  carbon  monoxide,  Hifrt'  lieini: 
from  28  io  HO  pec  cent,  of  carbon  monoxide,  TiO  to  (i'  pac 
ciiit.  of  nitrogen,  with  a  little  carbon  dioxide  an  1  hyilrr.'.-,!n. 
Water  gas,  on  the  contrary,  being  made  by  paoiiiuL,'  stciun 
through  incandescent  coke  or  other  fuel,  oonUuis  a  inucb 
larger  proportion  of  hydrogen,  the  proporiioti :  ranKin;-;  about 
40  per  cent,  carbon  monoxide,  .'>0  per  cent.  livdrnLfn,  :^  per  cent* 
to  6  pnoeot.  nitrogen,  with  a  little  carbon  dioxide  and  marsh 

C.  Tba  tnperior  calorific  value  of  the  latter  is  app&rent,  and 
Oommeroial  difference  must,  therefore,  be  mainly  one  of  the 
«Mt  of  generation.  When  the  lean  gas,  as  pri>duo<!r  ^'as  has  often 
baenoalled)  can  be  obtained  eitberaaabj-prodaettaa  in  ttwceee 
of  UaaVlbtaaoe  gai)  or  tqr  Iba  tua  of  inCtrior  graoea  of  foel  (aa 
jfl  1jp»  aaaa  in  aoma  of  iba  moca  laoaii^  daviaed  fbnna  of  fro- 
iaatn),  Ita  low  eoak  iMidaM  U  available— a^pedaOj  for  naa  in 
internal  combustion  motors,  wbere  a  tslight  increase  in  size  of 
motor,  and  an  elevation  of  tbo  cylinder  compresai<»i  will 
render  n.jiial  power  and  higher  L'fficicucv  possililo  over  illo- 
minating  or  other  fuels.  In  otLer  inatADCi  s  it  may  be  found 
ii(lvant;ig(  1.1:3  to  nerate  the  richer  water  gas,  especially  in 
view  of  the  recent  fidvances  which  have  been  made  in  the 
proeHB.s.  The  orij-^iiiai  {>r;K■H.H.^  of  luakink'  wiiter  ga$  consisted 
in  usiDL?  a  cyliiiilr;':^!  pro-l.icer  filkJ  witli  coke,  this  b^ing 
raised  luiMniie^Ci-ntM  l)_v  an  i\ir  lihi.^l  from  li-  tieiith,  >le;iiii 
beinf?  passeil  Ujr<:ni(.'h  the  coke  aficr  a  full  ineanJoseL-nci' 
had  been  stcnrxi.  .^s  tlie  coke  1  eoame  oooled,  the  Steam  was 
tamed  oti  and  the  air  blast  renewed,  and  so  the  operation 
continued  intermittently.  This  process  naturally  consumed  a 
large  portion  of  the  coke,  thus  carrying  aw:k>  a  Iax'^:  per- 
centage of  the  calorific  value  of  the  fuel,  an  i  in  ?i  ito  of 
attempts  to  utilise  the  heat  thus  generated,  either  under  boilers 
OK  in  connection  with  regenerators,  only  about  10  per  cent,  of 
tba  calorific  value  of  the  oolie  appeared  in  the  reantting  gas- 
Two  precedes  have  been  devised  wldeb  anabla  a  hwbar affieiency 
tban  thia  to  be  obtaiaed«  namaly  tb»  Dellwik-Flaiaohar  and 
tba  Btradba.  Tba  latter  ia  imtandad  to  naa  any  kmd  of  foel, 
wnaQj  eoal  or  a  mIstRN  of  coal  and  coke,  the  oo«l  being 
oobed  in  tba  eouraa  of  fba  blow,  tiie  resulting  producer  gas 
passing  through  a  regenerator  which  serves  to  increase  the 
eflicieucy  by  conserving  a  portion  of  the  heat  which  would 
otherwise  be  carried  nwiiy,  Tlie  gystcm  thus  pro'.luces  both 
water  gas  and  prodaeer  gii^,  ;ind  us  these  are  d«livertid 
separately  they  enn  be  ajipiiud  to  appropriate  uses ; 
the  pro<lucer  vjm  may  i-e  cr>nddered  as  a  by  product  of 
the  water  criK  f;enerator.  The  1  ii.llw;k-Fli  ; -tdier  Hv.stsni 
generatH.i  00  producer  gas,  but  aims  at  Lmniiug  the  fuel, 
coke  or  1  on  bituminous  coal  complet^^ly  to  carbon  dioxide,  and 
tbutt  utilising  the  greater  beat  developed  lor  tlie  deoom. 


wUdb  mabla  tba  toal  bad  to  be  matntainad  at  a  oonatant 

depth.  Tbo  air  pressure  U  also  controlled  so  as  to  effect  tbo 
desired  combustion,  and  thus  the  fall  available  amount  of  heat 
is  obtained.  The  result  is  an  efficiency  of  about  7.'>  to  hO  per 
cent,  instead  of  10  to  45  per  cent.,  and  ihun  water  fa.^i 
is  made  available  ooiaroercially  wliere  foi  morly  the  cost  wa.s 
prohibitory.  Herr  Korting  jiLho  di»t;ue.WH  the  ci^it  and 
oilicioncy  of  coil  j-ra-i.  and  concludes  that,  when  the  plant  ia  u 
he  ;i9od  on'y  for  power  f.^i>iier;itif>ri,  producer  gas  will  not  he 
reploficd  by  uu\  of  ihi*  others,  siuoo  it  gives  a  more  oompleto 
nlilisation  of  the  fuel,  le.-^^-  e\peDsive  opcratinp  fnrce  and  n 
chi!ap«r  ori|.'iniil  plant.  When  liifih  teniptrature.^  arc  to  b.j 
produced,  however,  water  gas,  he  nays,  holds  the  iirst  plaoe, 
and  for  many  uses  cannot  be  excelled.  Especially  by  pre- 
heating ttie  air  blast  the  temperatures  may  be  mateciallj 
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TO  DAY  iraiAAV,)  DManMT  14th. 

Phvik-ai.  .SofiriY. 
S  ;>.»(.  TliU  mei^tiiiK  will  Iki  held  in  the  Phynlr*!  I.»btir»tnr}-  of  tho 
lioyal  CitlleKe  <i<  ScM-uci-,  Kxliil>itjnn-roR<l,  .South  Kc4niiiK:ton. 
.<KcniU:  fli  ••  KWtric  InrrtU  "  and  (2)  "  The  Eflect  i>f  laertitt 
on  Ritetric  CunraU  in  a  RotetioK  Sphera,"  bf  Pra6  A, 
Sc  hiMter.  F  H.B.  (3)  Extiibituwi  mil  <i«Kri|iUoa  of  ft  Quarta- 
Threa.1  CJr.vlty  ■  B»l«iii!*,  by  I'rof.  R.  Tlirelfall,  F.K.S.  (.1) 
*'< >a  tjie  Theory  of  M%(^i]«tic  l>iAturliiUce«  by  KftrtJi  t-'urreiiN," 
by  Pf'f.  A.  W.  Kuck»r,  K.K.S.  i5i  •  Nuiei  on  (h«  Pr»cticat 
Ap|>licHti'ju  of  lilt?  Tliewv  of  M^HL-Lic  ItifUirluincps  liy  Riirth 
CurrenU.'  lvDr.  It.T.  (il*«!brjuk,  K.II..S.  i,<jj  •  Tbo  New  Pbynieal 
I.>bor>i«ripi'  M  ttx  It  >y*]  Ooll»g«  trf  Haaoet,"  Iqr  tnLA.  W. 
Kucktr,  F.lt-S.  (7:  KihiUtiga  «f  a  wt  «f  VM-meoaA 
PcDdakiiMh  iigr  W.  Watmk 

Ka«ni-E«av  CtMst  liisiiiiitiew  ar  Baoinew  ass  SBirBuiLDsna. 
TJVfjt.  Oensral  Meetiac  in  tbe  Lscturs  Hall  of  the  literary 
•ad  PbiliMotiliie*!  Hoeniv,  WwtB»t*-rMd.  KewCMUe^'TViM. 
Induded  in  Um  SKcod*  u  tli*  nnowd  diwiiiiimi  im  Mr.  &  1* 
Orde'*  Pftpw  OB  "  Liquid  PueL" 

|!j--<Tirrnr>n  oe  MmlUxlovi.  ENtii.NllK!*. 
9 piM.    OrrliDiiry  i>«utral  Moctlog,  when  the  t"llowing  Paper  will  li« 
rwkd  will  rlifcuNwi:  "Powar  Oai,  and  Uag»  Gas  Xoffam  tot 
<_'«utntl  stfttioD^"  tgr  U>  A.  HuniMNfv 

HOMSAT.  Oawmbar  ITtll. 

S<ii  iBrr  nv  AsTa. 
.S';  .r>.   «'  ,nuir  Lecture  IV.  uo  "Eiecirie  Oaeillatiins  and  BleMcfe 
w>v»..  by  Prof.  J.  A.  FJeulag^  F.R.B. 

TDiaoaT,  Oseenber  lattk 

iKHifonoitorCrabBnaBBib  ~ 
SpM.  Mlmrf  UwEng  to  csatiaae  tlis  discMMiiea  «n  tbeFs^a 
Mad  bs»  wMk  dialiaK  with  algnalliiiK  «B  ebctiie  leibMyai 


mh, 

BovAi  MioimaooncAt.  Soasrr. 
HeMiiig  at  20,  XiiDovvr  K|u*n-,  W. 

Ri>r.ii  MrrioBOLoaicjLL  Socjicit. 
S  ft.m.    M-  tU     A-  i  J,  Hum«ri«u«st> 
THVaaDAT,  D«ecmb<r  mb. 

IxsrrruTio.t  or  Elictbicvx,  ENonsutiu  (DiraLiir  Sscnox  i. 
7.3'*  p.m.  MeetiUh-  in  the  riiiveraicy  <'alle^.  St.  St«|>bea  ii  OrMa, 
l)ublin.  P«per  to  be  rvM  ;  "  Oil  ICIcetrii^  Curmta  ol  Hi^ 
T«n>iuu  wid  (imtt  l-'n-'iucocy.  with  SuggcAtiuu  t»  to  the  Pomdm 
Klectric  Light  of  Ui<?  Fti'urt,"  by  tlve  MgjbA  lUv.  UHi^giMr 
II0U07. 

IxurrrUTios  ok  Electbical  Exi.ixeehs. 
S  p.m.    Unliuarv  (Itiieril  Ueetiui;.    I.i«ut.  ("ol.  Cromptou  will  nive  n 
lecture  "ita  Ibe  Kbetrkal  Kngineara  (li.£.)  in  tiwiUi  Alrka," 
which  it  i*  btptd  will  be  illyatnted  hjr  iMttera  tiene. 

nilMiT,BeseattiraM 

ImRTmoii  oy  CmL  . 


S  p.vx.  StuJtiitV  Mmtuw.   Avar  to  b* 
Ge'>iueti'i<.al  MsMmfe  IB  lonrealigatiiiK 


Digitized  by  Google 


THE  ELECrRlCIAN,  DECBMBBR  14,  1900. 


267 


n  JOBt  B.  C.  KZKBBAW,  r.I.O. 

(Cmdwitii  /nm  page  S!46.)  . 
I.— COMPARATIVE  FURNACE  EFFICIENCIES. 
The  Deutsche  Gold  and  Silbti  Schciiie  Anstalt  Form  of 
Carbide  Furnace. — The  l»test  form  of  furnace  designed  by 
this  compADy  is  nhowD  in  Fig.  1.  The  faruiicc  consists  of  two 
parts — a  tixed  brickwork  stack  or  hood  and  a  movable  hearth. 
The  latter  is  oonstructed  in  Uw  fom  of  a  small  bogie  waggon, 
and  after  charging  with  a  portum  of  the  raw  materials  it  is 
run  in  under  the  stack  and  ia  raised  by  chains  and  palleys 
until  ito  onpaz  edges  form  a  gas-tight  jonetion  with  the  inner 
Willi.  Tnu  box  waggon  ia  lined  with  ooke,  and  itself  forma 
the  second  electrode  of  the  furnace.  The  other  eleotioda 
passes  through  an  opening  in  the  upper  or  hood  pcrtioo  flf 


K;c..  I.    The  Deutsche  Gold  uDil  Sillxr  8chcide  .\o«tiUt  Carbidr  Fumaoe. 

tlie  fumaoe,  and  ir;  so  arranged  that  a  vertical  movement  can 
be  giwn  to  it,  m  i  tho  reaisUiwe  maintained  fairly  constant. 
Two  openings  for  charging  raw  materials,  and  •  third  for 
leading  awav  the  gases'resulting  from  the  maaHon  between 
the  lime  and  eoke,  are  alao  pcovided  ia  tha  qpper  paction  itf 
titaftmaoe. 

lha  bail  BJCJ*.  to  naa  In  mckiiig  this  fonn  nf  osUla 
funaea  la  00  to  66  tdIIb,  and  at  this  pressora  a  onmnt 
of  2,000  to  3,(K)0  amperes  ia  usually  employed.  The 
furnace  is  worked  upon   the   intermittent  principle — the 

garbidf  i3  not  tupped  from  the  lower  jiurtioii  of  the  furnace — 
bat  the  amall  box  wapgon,  when  tho  operation  of  carbidc- 
makicg  i»  completed,  ia  lowered  and  taken  away  upon  the 
tramway  lines  provided  for  this  purpone,  and  anoiher 
cbarge<l  box  wfiK.!7'Jn  rnn  ii.  nn  ler  the  hood,  raised  into 
position,  and  the  process  recoimninctd.  It  is  claimed  that 
by  working  in  this  way  tho  heat  stor«>d  in  the  masa  of 
eaibide  is  utilised  in  forming  fresh  carbide  from  the  lime 
and  floha  aaitoiuKHiiff  tha  owtaal  portion  of  lha  MmMuiad 


taass,  and  that  hiu'hor  outpat  of  carbide  per  kilowatt  day 
is  obtained,  Tho  company  guarantee  that  those  furnaces 
shall  prodoee  5kga.  85  per  oent.  carbide  per  kilowatt  day ;  and 
itiaaMad  tbaTiaaaaiaaaaaa  tha  yiald  haa  baeBaafa^haa 

HkgS. 

The  raw  materials  used  for  charging  the  furnace  are  not 
ground  finely,  but  are  broken  down  to  the  size  of  hazel-nuts, 
and  it  is  claimed  that  ham,  again,  iaapoitont  gaioa  are  effiaotad 
in  the  oandoet  «1  tha  f nmaoa jwooeai,  and  that  Umo  o(  »w 
materials  aa  dnat  ia  avoidad.  Ina  thaonlieal  nqdramanto  of 
lime  and  eoka  an  l,440kgaL  par  metric  ton  of  carbide  pro- 
duced. Under  the  old  •yatam  of  working,  S.OOOkgs.  war* 
often  required  to  yield  this  weight  of  earbids,  while  at  Frank- 
fort the  normal  consumption  with  the  coarser  material  is 
estimated  to  be  from  1,000  to  l,700kgs.  only. 

Tho  advantiges  claimed  for  the  fumaoe  and  procegs  of 
manufacture  described  above,  may  be  sunimari.'iGd  as  followa  : — 

1.  Although  the  process  is  intermittent  the  utilisation  of 
tho  electrical  energy  is  ciinLinuoua.  This  ii)  effected  by  the 
rapid  removal  of  the  ciiarge-box  of  each  furnace,  and  by  the 
grouping  of  aaviaal  fiunaaao  in  pantUd  on  tha  aana  lopplj 
maiiu. 

2.  The  output  of  carbi'lo  per  kilowatt  day  is  higher  than 
Iqr  aar  other  system  or  fumaoe ;  the  working  costs  are  lower. 

5.  Thaeonaamptionof  raw  anatarialaiB  lower  than  bjottiar 
prooesEes  of  manufacture. 

4.  The  consumption  of  the  special  movable  alaolcodaa  ia 
oob  aboat  60kg.  par  ton  of  carbide  prodooed. 

fhe  formation  of  dno(-<dailQg  tb*  fwnaeoopaiatiaa— is 
feotidlyavoided. 

6.  Tba  eaihonio  ozida  gao  is  aQadafltad  away  fnm  tiia 
fomace  room  and  can  ha  aUUaad  tor  haating  paipoaea. 

7.  The  health  of  thooaatlaoding  this  fofnaoaia  not  toiwad. 
by  breathing  an  atmoaplMm  ahaigad  with  dnat  and  oanooto 

acid  gas.  ' 

The  Wdlson  Form  of  Carbide  Furnace  used  at  Foyers. — 
According  to  Lewes  the  furnaces  used  by  the  Acetylene 
Illuminating  Co.  at  Foyers  for  the  production  of  carbide  ar» 
a  modified  form  of  the  original  W'illson  furnace.  This 
furnace  oonaistcd  of  a  brickwork  chamber,  through  the 
acabad  roof  of  wbieh  the  upper  carbon  cketroda  psaaad,  and 
a  laoMmtUa  tmek  or  bogie  mounted  on  whads,  tka  heavy 
oaot-iiOB  baaa  of  vhidi  tanad  tb*  lower  or  aaeond  alaatooda 
of  tba  f itmao*.  Tha  flunaaa  ma  tbva  aomawbat  similar  in 
ooBBtmetion  to  that  daaaribafl  abom:  bat  in  tha  Wilton 
fumaoe  no  attempt  waa  mada  to  asdnda  air  from  the  interior 
of  thR  brickwork  chamber,  and  tba  whole  of  one  side  of  this 
ohamber  was  only  loosely  closed  by  iron  doora  when  the 
fiirnFice  wjifl  \i  wcrk.  Tiie  lib-H-r.-itlnr,  ii'..!  1  .iniinK  of  the 
carbon  inouoiidB  g».s  insido  ihu  chaiuber  ciuised  much  loss 
of  law  materials  aa  dust  and  rapid  consumption  of  the  upper 
ekelcode  of  the  furnace.  These  and  other  dilhculties  met 
\vith  in  its  practical  opiration,  b.d  to  its  modification.  At 
Foyers  the  two  ends  of  the  \m^\:'  car  containing  the  raw 
materials  were  made  remosable,  and  wer.j  built  up  of  heavy 
cast-iron  bars,  each  provided  with  a  central  hole  fur  escape 
of  the  carbon  monoxide  gas  produced  by  the  reaction 
laterallj,  toatoad  of  vertically  through  tho  mats  of  materials 
abova.  b  tUa  way  some  of  the  difficulties  mentioned  above 
were  overcome,  and  the  yield  of  citrbide  named  by  Lewea 
was  obtained.  But  this  modified  form  of  faruooe  baa  not 
pcorad  ent^dr  aatlafaotonr.  The  writer  has  bean  '"fwrn^d 
that  tba  Brittah  Alominiom  Co.,  who  have  now  taken  the 
manufaotna  of  aacfalda  at  Elmta  into  ibalr  a«iihaiida»  hkf 

ia  in  n 


adopted  a  naw  iarm  whidi  ia  to  many  pofaito  mnab  anparior 
to  that  daeeribed  above. 
The  new  furnace  is  continuous  in  operation -that  is  to  say, 

the  c'lrbi  le  is  tapped.  Tho  raw  materials  used  are  crushed  to 
pea -si.-.e  and  well  mixed  before  charging.  Kurthor  details  are 
not  available.  With  ihi.i  fatnuce  an<-  i  luct  i  ;cui  In  ir.-r  |;uweryear 
yield  \\  ton8."^0  percent,  carbi  le.  This  ,  [imis  1,011  kw. -hours 
per  ton  80  por  oent.  carbide,  und  Ihi  c  in  .umplion  of  electrical 
energy  per  ton  of  carbide  produced  \a  therefore  over  per 
cent,  higher  than  with  the  form  of  furnace  deBcribed  by 
Lewes.  Whether  the  saving  in  working  oosls  (labour,  &e.) 
than  todanoM  Ihia  faeraaaad  aooiainption  of  ~ 
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energy,  is  a  quoBtioii  wliicli  can  unh  lie  unswL>ri'J  Ijy  tlu>-i  in 
charge  of  the  worUi^  at  Foyer*.  I'rtifii  n:.  i^,  hnwcvi  r,  litii):: 
siiorificcd  to  siiuplicity  of  working— and  it  would  certaiuiy  ba 
preferable  to  »tt»m  balh. 

Tbe  Giu  and  L«leiui  Fona  oC  Carbida  Pbibms  OMd  at 
Hens.— This  fnxiMM  doraly  nsamblM  1«  oonitett^tton  tbe 
origioal  Willaon  famue.  1 1  contista  of  ft  brioliirodr  «tiftinbfir 
having  oua  M9  open  for  llie  passagt  of  ft  ftMf'WbMM  bogie 
traelh  OOnteitrillg  the  raw  materials  of  carbide  manufacture. 
The  bftM  nf  this  troek  is  cotmeoted  to  the  negative  leads,  nod 
Corhs  the  secondary  electrode  of  the  furnace. 

The  pointii  in  wbieb  thp  operation  of  this  form  of  furnace 
differs  from  th.it  of  t'ln'  \\  fiirrnico  ■.ird  two.    The  lirick- 

work  chambcirsi,  tLrou^'li  th^  lirched  so:>f  of  which  tiie  upper 
cirbon  electrodes  pa  ,  iin  conntictcd  ivi;li  n  powerful  fan, 
and  the  gastH  produc«.il  l»v  ihe  reaction  lic  twtea  the  lime  and 
coke  at  tbe  bigh  to.upsriiture  pro-1  •  I  ui  tbe  tttrDM!**  ar4 
irvitl;'lr»»-n  fmtn  tiie  h  iu-ie  Yy  Iiileml  njioninfji, 

Tlir  hi  iil  C.  111       -.>'  w  ;i.:i' '.l.oii^'b  tnUch  bt'lo'V 

thut  of  thii  (iimace,  owidk  to  the  large  volume  of  cold  atr 
ilrawn  ii\  at  the  frotit  of  the  furnace,  is  utilised  in  other 
chambers  for  n  preliminary  beating  of  the  raw  materials.  Tbe 
difficulty  due  to  tbe  bumin^  of  tlie  carbon  monoxide  inside 
tbe  furnace,  and  conse'iuent  destruction  of  the  upper  carbon 
tlMfaodes  and  their  holder?,  is  thu?  avoi'lnl  by  diluting  thi^ 
gas  and  withdrawing  it  from  the  furnaoe  before  combuatiou 
occurs.  The  furnacua  nte  worked  on  tbe  iaUnnitt«'nt  prin- 
tiflt,  and  the  earbide  produced  in  ftllowid  to  paztUUy  oool  in 
the  boglot  in  wbiob  U  M  fiiat  made.  B7  boiUug  tha  foraaoaa 
in pair<.  and  by  using  ono  appar  aloelrodo  Ibr  fbo  |«o  AnoaMS 
ftltenately— s  plan  which  w  faeifiti^  b;  tbo  roamior  In 
wUdl  these  eketrcdoa  are  suspended  from  overhead  rails — 
ft  piaetieally  continuous  utilisation  of  electrical  energy  is 
obtained. 

Conclusion. — These  dcM-ription«  of  th(>  three  matt  efficient 
forms  of  carbide  furnace  «liow  that  the /u'./^(  <■  -  '  found 
amongst  the  figures  coming  under  examination,  have  b<'»n 
obtained  in  furnaces  working  on  the  intermittent  systoiii, 
movable  box-hcartbs,  in  which  the  carbide  produced  h  allowed 
to  cool.  The  adoption  of  another  form  of  furnace  and  of  the  eon- 
(iaaom  system  of  working  at  Foyers,  for  the  sake  of  a  saving  in 
the  MStof  labour,  does  not  detract  from  tbe  correctness  olthia 
oonelttaion.  Where  electrical  power  .1  de  veloped  at  a  very 
loweOfrt,  aod  manaal  hibonr  is  cobtly,  it  ma.y  be  wise  to  expend 
mon  Idlowfttt  homts  per  (on  of  oarbida  pradaeod,  in  oidar  to 
Obtain  ft  rcdnotion  in  the  wagat  bill. 

Tha  eontmaona  ij^  ot  Aunaoe,  from  which  ttaa  CftzUda  ia 
topped  ftt  intervala,  u  Ihenfora  being  mloptcd  in  loealitleo 
whiBio  power  fa  ohoap  and  labjur  dear,  while  the  intermittent 
tarn  la  in  ua  wbore  tbe  oppoi^ite  conditions  obtain.  Dr. 
Froblid),  tbe  electio-netallurgical  expert  to  srs.  Siemens 
and  Halske,  of  Berlin,  in  a  recent  article,*  has  in  leed  asserted 
th;il  the  (-ijnliniiou'--  fiirnnj-.'  '.n  'imu  1 ;i'li,:'iit'-J 
for  earbide  manufacture  ;  but  until  reliable  figures  liave  been 


imb'.islic.l  by  Dr.  Frohlicb,  or  utlior  iumpetenl  authorities, 
.■-liowin^;  inf.  output  of  these  funiiicfS  mtder  actual  working 
condiuous,  the  writer  must  agree  with  Carlson*  in  bis  views 
on  this  subject. 

With  both  types  of  furnace,  however,  there  would  appear 
to  bo  posnibtlities  of  improvement  in  regard  to  the  utilisation 
of  the  carbon  monoxide  gas.  it  is  certainly  a  mistake  to 
allow  this  gas  to  burn  away  without  any  utilisation  of  its 
heating  power.  Tlw  Dentaehe  (iold-  und  Bilber-Beheide 
Aastalt  form  of  fanftoa  la  to  be  commended  as  the  best  of 
the  intennittant  faraaaea  jat  ftfandiad  bjr  tbe  writer,  in  that 
it  provides  for  the  reeovecy  of  this  gaa— nndilnted  by  al* — 
and  Mpilile  of  application  to  any  br-a'.int!  operation. 

As  luoft.  ciTui-.l  iiru  run  Lv  vviitcr  power,  the  only 

possible  outlrt  for  thf  utilisation  of  this  gas  is  the  prtliiiiinary 
heating  of  thi'  raw  i:iikt>  rinl'S  of  manufacture.  Smns'  nutljori- 
tii:^  coun.icT  lli.it  :h<-  co^t  of  pl.int  r.  ^tun  il  f  .r  thj:^  ittli- 
Mi'.inn  of  the  ym-'.i:  ga.-sex) f  ..•  -irl: : . ) ■.•  f  11  rn ac .•!>  wouM  r.-uder  ihe 
111  111  uiuiMti. iujic;il,  ti  n  i.h<-  wri;.  r  ch--;i^.'r<M-s  with  ibis  view, 
and  is  of  opinion  that  some  simple  and  etticient  meftos  of 
achieving  this  object  will  be  evolved. 

The  otbec  diraotion  in  wbiob  giaatac  effioieoo;  and  oaonomy 
mfty  be  espoetod  la  in  oooneotioa  with  tho  prepacation  of  the 
iftw  mfttaiiab. 

Tha  idea  thftt  it  it  oaeentlal  to  bftTatheoe  finely  gronad  and 
ihoroiigidi  miMi,  in  oaiar  to  produaa  good  earbide^  ia  now 

S roved  to  M  inoomot;  and  tha  difflool^  haa  baan 

iepoead  of»  by  only  reducing  the  lime  sad  oolie  down  to  poft 
or  1»zei-nal  8i7.«,  and  by  allowing  no  finer  material  to  aotev 
the  furnace. 

It  may  fo  in  1  t';i;U  tlio  raw  materials  of  carbide  manufac- 
ti;r,,- ciii  i;i  u.-id  in  !i  ^till  i:  nir  i:r  Ntate,  without  any  deteriora- 
Uun  111  t!jL'  Minluy  of  tiie  carbide  prodaoed,  and  important 
-Aving--  in  thi:  ro^-i  of  preparing  the  lima  and  tlM  coke  for  thn 

fiiniufi:  ll.iiy  t'tfuCtf-d, 

if,  lis  ;l^M'rtl■.l  iy  >-oiiH'  :iuthoninH,  ll.o  limo  acts  as  a  solvent 
f(ir  Ihi'  Clike  ut  the  hli,'ii  •■■[ii|iijr;iturti  jitt.iirlf'd  in  the  eleCtrio 
fiirniico.  il:tr^  wm  mIiI  ^rnii  tu  l>.'  litlli'  ulijfL-lion  to  using  both 
raw  materials  without  any  crushing  at  all,  provided  that  the 
proportions  by  weight  in  which  they  were  charged  luto  the 
furnace  were  correct.  Farther  piaotioal  experiments  in  this 
diri'£tion  arc  therefon  deeii^le. 

FinaUy,  tbe  writer  ntH  repeat  the  remark  with  which  he 
opt'tiod  this  aerias  of  art^aa. 

CiurUde  uanofaotare  haa  now  entered  upon  the  third  stage 
of  ita  development.  The  supply  exceeds  the  deroaml,  and  ft 
aevaie  in  aeUing  prioe  baa  oeeozced.  Only  those  fMloric* 
wbidi  obtain  n  bgh  tnniaoe  offioienoy,  oombimd  with  low 
working  ooats,  can  ann^va  to  tbe  competition  wbitb  ia  now 
bound  to  oeonr  between  tbe  Afferent  producing  firms.  A«  • 
contribution  to  the  study  of  furnace  efliciency  the  figures 
given  in  these  articles  are  worthy  of  careful  study,  by  thooe 
itiKrested  finaoeially  or  otbatwiae,  to  Ihe  oaleiam  oacUda 
industry. 


RBCOKDER  WORKIIG  OM  COMPOSITE  LIHDLINB  UID  OMLB  OIBGUITB. 

BV  A.  nwnieoN. 


Tha  qiplication  of  Ilarwood's  duplex  ftnangoment  to  cir 
oaito  eou^aed  of  eables  and  landlina,  aa  slunm  in  the 
aooompanytog  dia^m,  is,  no  Car  aa  I  fttt  ftwnta,  noni :  and, 


permanently  in  circuit  in  order  (0  give  a  record  of  what  is 
passing  throogb  aod  also  to  allow  tihe  state  of  the  balance. 
If  B  i  rocoidar  is  pmetieallf  onaffeoted  when  B  ia  aanding 


D 


in  view  of  the  oatondlgg  use  of  the  siphon  recorder  for  land- 
line  workt  oaaaa  may  happen  where  it  would  be  oaef  oL  The 
diagram  b  fthnoat  aelf-explanatoiy.  and  I  wiU  only  offer  a 
few  ranwrks  on  iba  wocknm:  of  Udi  natam  n  pnutico.  C 
and  C  are  tha  tamdnal  atatioiiv  of  tha  undfina.  The  fiignals 
froaa  atation  D*  laeeived  at  0  in  the  usual  way,  are  transmitted 
dizaot  to  atation  A.  Signals  from  A  are  similarly  transmitted 
b;rBtoftation  D.    Tbe  l»ndlino  recorders  at  B  andO  are 

*  ZciU,/.  UtitnulumU,  VuL  ML,  pp.  1—10. 


(0  U,  while  the  signals  from  C  to  A  am  i»f  I^Ue  abe<  thft 
aama  atote  ol  things  will  obtain  at  A's  rocoi  Jer  and  duplex 
workittg  w!ll  be  possible.  The  arrangement  can  be  di\ided 
up  fr  i  -i  ,nalwadtiiiaby  totrodnoing  aartba  at  B  and  0  on 
the  lipex  10  ripexloacL  !IbeprineipalaoaiMofdiBtn(baaoais,of 
course,  the  variation  of  the  iniulfttiOQ  of  the  tandllne,  but  ttin 
reeoiders  at  A  and  D  ore  so  tar  away  dootrioally  that 
the  landlfne  balance  must  b  -  out  very  oonBideiftbly  " 
•  ^iUt. /.  MUti-utluuuc,  Voi.  VL, !».  413. 
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the  inoomiDf;  signals  are  afTected.  I  think  it  will  b« 
found,  in  alt  cafles,  that  the  eSeci  of  the  cable  capacity 
on  the  landlino  balance  can  be  sufficiently  compensated  hj 
tapping  on  a  large  capacity  near  the  end  of  the  landlino 
artificial  lines.  In  many  cases  this  will  be  uanecessary,  and 
a  balance,  so  far  as  the  distant  recorders  are  concerned,  will 
he  obtained  by  means  of  a  simple  roaistanco.  I  should  point 
out  that  the  lower  the  resistance  of  the  landline  the  better  the 
balance  will  be.  Well-insulated  signallinis'  batteries  and 
cable  transmitters  at  B  and  C  are  essential.  There  is  no 
great  practical  difficnity  in  maintaining  thi.-t  condition  as  most 
stations  are  (or  should  bo)  provided  with  a  direct  reading 
voltmeter  and  milammeter,  with  which  rapid  daily  test^i  of 
the  general  condition  of  the  batteries  can  bo  taken.  On  a 
duplex  human  relay  system  the  arrangement  practically 
amounts  to  the  elimination  of  one  station  witljout  introducing 
any  extra  contacts  or  moving  pnrts.  I  may  add  that  the 
system  has  been  worked  succensfully  over  a  tropical  landline 
subject  to  heavy  varying  leakage. 


ELECTRICALLY  DRIVEN    THREE-THROW  PUMPS 
AT  THE  BRISTOL  ELECTRICITY  WORKS. 


The  accompanyiog  illustration  is  from  a  photograph  of  an 
electrically-tlriven  twin  three-throw  feed  pump  plant  recently 
snpplied  for  the  Bristol  Corporation  electricity  works  by  | 


i 


Messrs.  Merryweather  >fc  Sons  (Ltd.),  of  Lons  Acre.  The  | 
general  arrangement  of  the  plant  is  clearly  shown  by  the 
illustration,  and  consists  of  n  continuoui-current  motor  placed 
in  the  centre  of  the  bedplate,  upon  either  end  of  which  is 
carried  a  throe-throw  pump  bailt  direct  on  the  motor  axlo, 
with  a  rlaw  clutch  interposed  between  the  motor  and  the 
pumps  at  either  end.  The  motor  shaft  runs  at  400  reva.  per 
min.,  and  at  this  speed  tlie  combined  pumps  are  capable 
of  delivering  12,000  gallons  of  water  per  hour  against  a 
normal  boiler  pressure  of  1301b.  per  square  inch.  For  com- 
pactness, soUdity  of  design  and  construction,  and  for  the 
arrangement  of  the  parts  with  a  view  to  the  minimum  loss  of 
power,  this  particular  combination  of  motor  and  pumps  ■ 
appears  to  be  deserving  of  high  praise.  I 


Wureless  Telegraphy.— Col.  Hozier,  on  behalf  of  Lloyd's 
Committee,  hiia  noUtied  Gla.<)gow  i<hipowners  that  it  bad  be«n 
decided  to  establish  experimentally  the  reportin:,'  of  vessels 
by  wireless  telegraphy  at  Ininhtrahnll,  North  of  Ireland.  It 
i.s  expected  chat  the  installation  will  be  r^ady  by  tlie  middle 
of  January.  Arrangements  are  also  being  made  for  night 
signalling  as  well  a.^  day  at  Kildonan,  Isle  of  Arran. 


ON  RAPID  VARIATIONS  IN  THE  CURRENT 
THROUGH  THE  DIRECT  CURRENT  ABC* 

BT  w.  ncnDKi  i. 

It  may  be  thought  by  loiiie  that  the  title  of  this  Paper  is  rather 
contradictory  in  that  th«r«  »huiild  not  b«  any  variation  in  the 
current  thmugh  a  direct-current  arc.  I  will  thercron:  explain  at 
ouce  that  I  simply  wmt  the  t«mi  "direct  current  "  as  implymg  that 
the  current  is  lupplieil  by  cells  or  by  ii  direct-current  drnamo,  and 
n<it  a<  implying  that  the  current  i;K  »ec<r«><arily  conatant  i'a  value.  It 
may  alw  Iw  an  w«ll  to  state  that  by  nrr  1  do  not  mean  nre  Umj), 
ai  all  the  effect)  to  lie  de«crili«d  ait?  <{uite  apart  from  those  produced 
by  rej^nhiting  iiiechani«ta>i. 

The  tlftfct  of  varying  the  current  through  the  direct-current  arc 
very  slowly,  >o  aIowIv,  in  fact,  that  the  carbolic  have  time  to  bum 
into  fhape  conesponding  to  each  value  of  the  current,  luia  been 
investigaled  liv  many  vxiieriuiculerf,  but  it  is  to  Mra.  Ayrtont  that 
the  honour  belongn  of  giving'  a  coiriplett.-  invciligatiou  ul  all  that 
occiiri  when  any  of  tlie  variablr*  lu  the  direet-currvnl  arc  are 
chanced  in  jiny  way.  The  other  extreiue,  namely,  very  »addcn 
chanj.'ea  in  the  cutreut,  baa  al»o  Iieen  investigated  Ijy  Jlra.  Ayrton^ 
thu.s  leaving  u  (;ap  in  the  ct(i«riiiietal  evidence  a«  to  what' occurs 
between  very  al-iw  variatiom*  and  i«olated  midden  chanKc*  in  the 
current.  The  prefteut  Paper  is  an  attempt  partly  to  fill  this 
gap  by  giving  an  account  uf  what  occunt  when  ^e  current  i« 
periodically  varied  more  or  lem  rapidly  over  a  r^nge  whi'  h  ii  very 
Miiall  compared  with  the  mean  value  ot  the  direct  current.  The 
current  through  a  direct-current  arc  supplied  with  power  from  uny 
circuit  may  vury  either  owiu^'  to  chanKea  taking  place  in  the  circuit, 
Buch  a."  variations  in  E.M.F.  or  rei'iKtaiici%  ot  owing  to  eir»t«  iu  the 
arc  itself,  .such  a.'*  hmiu^,  humming.  Ahhoogh  any  v«riatioii  in 
the  current  naturally  entails  a  correaponding  change  in  the 
arc  it«elf,  it  will,  I  think,  be  found  tunvenient  to  clasaify 
theolkierved  etfect*  acco^liDg  to  whether  the  primary  canie 
ot  the  variation  i«  iu  the  arc  or  iu  the  circuit  which 
.-upplic*  it. 

Fabt  L — Cache  of  thk  VaniATKis  or  thc  Ccrkkst  is 

THE  ClBCriT  .'^1  lTl.VI.NO  THE  ARC. 

The  etfecU  of  varying  the  current  may  be  divided  under 
four  heaaii,  viic,  the  t-trrct  on  the  I'  l>.  between  the  terminala 
of  tile  arc,  on  the  light  emitted,  on  the  nhape  of  the  craten, 
an'l  oil  the  vapour  column.  The^e  will  lie  considered  in 
or<lrr.  I  ohall  aa»iune  in  all  canea  in  Part  I.  that  thi* 
Amplitude  of  vartjition  of  the  current  from  the  mean  ia 
Mtiiall.  geliertlly  much  Ifa-t  than  10  per  cent,  and  that  the 
urc  rxperinient<'<l  on  is  utither  hifaiug  nor  humming 

uii  (An  I'utential  I >irl\:rt u^f  productd  VuTiiUionii  of 
Iht  CarrtHl, — If  the  current  vaiiea  very  slowly,  then  the 
relation  between  the  I'.lJ.  current  and  length  ii>  that  Kiven 
by  Mrs.  .■Vyrttin'i  curvtu.  Ilirectly  the  rate  of  variation 
iH  inrrearNi<l  so  that  the  carlM>nB  have  not  time  to  bum 
into  .'•h'li'e,  c</rre»tiooding  with  the  inatontaneoiu  valuea 
of  tlie  current,  the  relation  will  be  chan){ed,  and  it  is 
conceivable  that  if  the  rate  of  vuriuliou  were  high  enough 
and  the  amplitude  liuiall  enough,  the  condition-  of  tlie  arc 
would  in  no  way  be  changed,  m  that  the  ratio  of  the  change 
in  P.I).  t<i  the  currejiponding  change  in  current,  would  be  a 
con»taDt  and  e>|ual  to  the  true  rctutaiice  of  the  arc  I  thall 
•how  later  that  this  asaumption,  which  ia  the  ba:>iD  of  Mivrral  experi- 
mcDlx  on  the  renistance  of  the  arc,  notably  those  by  Me««ri«.  Frith  and 
Rodger*,^  renuirea  a  much  higher  rate  of  variation  of  current  than 
tlii-v  employed.  ( 'ne  of  Ayrton's  cur\-c«,  contained  in  «  letter  by 
Prof.  Avrtoii  to  Tht  Klertrieiaii.  illu*tratea  very  well  how  the  con- 
nection \ietwccn  the  F.D.  and  current  dc|>eud«  on  the  rate  ol  varia- 
tion of  the  latter.  Thia  cune  shows  that  the  lint  effect  of  tiuUenly 
xnrretuiNg  (/w  ciirreiit  thrvmgh  a  cored  solid  arc*"  is  to  cau«e  a 
tratuifnt  rut  in  Iht  P.I>.  between  the  tenniiiaU  ;  the  effect  of  a  ttoK 
inerttiK  of  currtNt  being,  as  ia  well  known,  to  produce  u  iltrrtttM  in 
Iht  I'. It.  This  first  transient  rise  in  the  P.l>.  which  wua  obtainwl 
with  a  coreti-Dolid  arc,  was  aim,  1  believe,  obtained  with  a  core<l  arc, 
but  I  am  unaware  of  ita  having  been  observed  for  a  rolid  arc 
Thinking  that  lhi.*i  might  be  due,  as  pointed  out  by  Prof.  Ayrton,  I" 
the  rxlreme  'luicknesA  of  the  phenomenon  when  M/i  carbon*  were 
»olid,  I  tried  to  recnril  the  transiert  riw  in  I'  D.  for  the  »<>lid  arc  by 
means  of  an  oscillograph,  the  riuddeu  increase  of  the  current  twiog 
obtained  by  discharging  a  condenser  through  the  arc.    Thu<  eiperi- 


•  Paper  read  lai^t  n'u'ht  hefnrr  the  Iti>itiluti"U  ol  KUvtrical  KnKiaecn. 

t  Tht  t:i,'tri'ian,  V,,!..  XXXIV.,  XXXV.,  and  X.XXVI. 

;  rjl<  lUrtri-iiin.  1896.  Vol.  XXXIV.,  pp.  471.  Ml. 

j  Prxr-t'li,^,,  of  the  Physical  s,<-i«ty,  1896.  V  .l.  XIV.,  |..  307. 
Tht  £l,-ln-ian,  1886,  Vol.  XXXVII.,  p.  321. 

••■Solid,"  '••olidcore.l,"  aud  "  .-<>rt>l  "  are  me.in,  r>>si«ei-u\-ely,  arc 
lietween  two  solid  i-«rb<>n«,  liatween  "U«  'oliil  and  -  orfd,  and  Ijetweeu  two 
eore<l  carbons  ;  the  top  or  -I-  electrode  Uiug  always  pUoeil  fir»i. 
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luent  was  nueceMful,  and  a  trannient  ri»e  ta  P.O.  was  ohMrveil,  (A« 
i'./i.  and  rnrrtt\l  irtcrtaring  lor/ilhtr,  but  otUg  /or  ab«^  jjifg)«e.  At 
the  end  ot  tttU  very  thort  time  Ui«  P,Dl  dtaiMMd  irilU  m  jlwnaM 
01  current  in  the  ordinnrj  wuv. 

H  it  cm  be  amuucd  that  during  thU  fiist  t(i'r,ij'«^  *l>e  conditiona 
m  im  ftrn  tm  act  ebaiigvd,  then  the  aoliil  arc  ■  poaitire  rmiatance, 
cootnry  to  the  nralta  obuioed  I17  Uemn.  Frith  «ad  Sodgers,  and  it 
i*  at  any  nt«  evident  that,  bad  the  freqiiener  ot  their  auperinipoaed 
atternntini;  earreet  been  5,000  per  aee.  iottead  of  250  ^r-  per  sec., 
tlie  «iKn  ot  tbe  reaiataoce  as  obtained  by  them  M'ould  have  cLao^ed, 
t!  oiit;li  !  (J  1  not  nay  that  even  at  that  frequency  iU  true  valoe  would 
hiivr  Ir.  u  obt.iiuel  In  any  tiitthod  for  me««<irine  the  reaiutanee  of 
solid  arc  wnich  depemW  o:;  tin;  chmp'  in  tbi-  iM»,  produced  by 
a  clianf3«  of  current,  the«^  i  Iuuil;.  '  un\-i,  lhe^!!rllr^^  tiiki-  place  in  leaa 
iihin*'^  order  nol  Uj  M'iv  tin'  -.Lrr  c  .mill  to  change  ; 
nenlte  U>  be  described  later  iridicaU'  i  fliU  f  l.oi  tn-  tun,-.  I  wiU  not. 
Iweww,  pureua  thia  Mbject  any  further,  as  it  would  unduly  extend 
Ihe  length  of  thia  FUMr  M  iMladie  ft  dieetiptioa  ul  a  oowptote  series 
Ofexperimeata  Oil  the  neiitMM  af  iheuewhieb  I  have  recently 
completed. 

Efid  m  A*  Ligkt  SmitUd  fnituml  (y  I  'ariatimt  of  tht  Vumnt  

It  it  well  known  that  tihe  light  of  the  are  vuiee  when  theaMiaat  ia 
cbanged,  though  bow  anuU  and  rapid  the  Ttriation  in  current  may 

he  Mi  l  y.  \  [  toduce  a  perceptible  change  in  the  lii;lit  does  not  seem 
til  li  ivi-  li.'.  ii  investigated.  Prof.  Fleming  and  Mr.  PeUvel  •  and 
Mr.  Kunii'  r  huve  determined  the  insUnUneous  values  of  the  light 
and  eurr-  iil  m  the  cft»c  of  altomate-current  arc*,  and  have  found 
that  tbe  vanauon  in  light  rouKlily  follows  the  variali  ii  rf  lUe 
current ;  the  maximum  Inminoua  in'icniity  occurring  al>  il  ,  ■  ^i  r. 
later  than  the  maximum  current  Horr  dorge*  has  hIm.  in.iin  il 
that  the  variations  in  the  current  due  to  the  teeth  on  tin  irii]  i-  in. 
«f  a  dynamo  produced  an  appwciaWe  variation  in  th«  light  at  the 
nte  of  300  per  !!ec 

In  order  to  test  how  rapid  and  luMT  anaO  a  variation  of  Um 
current  from  the  mean  could  he  detaetad  in  the  li«ht  ef  the  direct- 
current  arc,  (  arranged  an  arc  so  that  it*  image  aa  aeen  through  a 
cftifrsl  slit  parnlli-;  to  tli.'  carbons  was  projected  on  to  a  mpidly- 
(ir.uv  iihLitii;;ni].hii  [jl  iif,  the  inntantAnrous  value  of  the  current 
bciiii;  rnvir.lfcii  auiiuiuii.Mii^lv  'in  the  same  pUte  by  me-aos  of  an 
o«cil :  I ih  Tbe  small,  .;ii.:k  variations  of  the  current  through 
the  arc  were  produced  by  imuiag  the  c)«cill«ffrr  rii»rharge  of  a 
coodauar  ia  aeiies  with  a  .self-induction  tlirij\.;,.h  u.  ttuit 
tbe  aK  etttient  consisted  of  a  huge  constant  part  on  which 
ma  raperimpoaed  a  «iuall  rimla  wliioh  died  «war  after  «  few 
oaoUation*.  By  tfaU  method  I  find  tint  tn  aa  S^ampera  eolid  arc 
a  dultncl  ranalicm  W  frodmid  in  tk»  Ugkt  tmittttl  Ay  Mh  At+emirr 
and  the  vajxntr  celtnitM  lahM  At  amplitudt  vf  the  variaiivn  tf  ih> 
rrtnn;  frnm  the  mean  uoniyZptr  cent,  and  the fTtijueney  of  ihtt  tuf>te 
!i.i.(..  i  ll  r.iT.„tiont  it  at  Urgf  tu4,ai>0  «e.    At  this  frequency 

llit  yinutp  ii  in  light  became  indblingni»Bablp  wfien  the  amplitude 
ot  i;.i.  v.iri  i-.:r>n  of  the  direct  current  was  red  n .  1  I  .  2  per  cent. 
Owing  to  the  dilHculty  in  estimncing  thv  r-ninis  of  maximum  density 
in  thnband  on  the  plate  which  rcpru>ciir«  lUs  light  emitted  in  con- 
aaqOenoe  of  the  smaltneae  of  the  i-arialuia  of  liie  currvut  and  therefore 
of  the  light,  I  w«»  nnablato  ba  eaitain  whether  the  maximum  light 
laj^  bchmd  the  maxhnnm  eaiNM ;  but  if  it  doea,  «h«  lag  is  very 
Blight,  not  exceeding  ^„i^„  mc  for  an  8-ampere  solid  ate.  It  moat 
be  remcmbereil  that  tne  above  vuriationa  of  light  are  thoea  of  the 
ftctiiiic  ray*  wiueh  affect  the  pholdgcaphic  pUte ;  the  vtaal  taya  win 
probably  VW7  ia  a  aimikr  muan,  tlwiigli  poiriblv'  not  to  tlut  aanw 

/  f  vn  the  Cratert  produced  hi/  Vanitimu  of  Ihi  Currtnt.— 
Uth.  Ayrtou  tells  nie  that  she  noticed  that  the  variations  in  the 
current  uncd  by  Messra.  Frith  and  Rodget*,  who  superimposed  an 
altemnting  currtnt  of  0  .'*  to  1  '>  .imppre  B,M,S.  value  at.  fre.|<i<>ncy 
of  10(>  r\j  per  second  on  a  lO^iitui..  direct-curn-n!  an:,  r..  »lt.  r.il 
the  shape  of  tbe  ends  of  the  carijujio  ih&t  she  could  iMsilv  ih-tuit;ui  h 
them  from  aannal  aarbons  formed  without  any  v.i.-iutiuii  m  the 
*''I'''''?r  ^  ^        *uperimi)o«ed  alternating  current  be 

xcmead  Id  0-1  amptta  nndar  the  aama  ooDdili«%  iha  auda  of  liia 
oarfaena  appw  unaflkelad. 

Efr.  t  on  Ou  Vapour  (hilHUifniKtHjl  Vanatim*  oflkt  i.'urrmt.— 
S»u,Ut.  -Cornspcnding  with  Back  will*  of  the  cnrrent  through  the 
lire  there  is  probably  »  deSnite  CTtHa-aiation  of  the  vapoar  Muomn. 
so  that  if  the  cumntwiaa  MpMIr  throngh  an  arc  of  fixed  leo|tth 

the  vuliime  <if  she  vapour  will  also  vary  and  sound-waves  will 
KLM-n  ;it.    Tin..  I  I  ,di,..ve,  is  tlie  generally  accepted  explanation  of 
the  humming  of  the  aUenuiN-  tnrrent  arc.    In  the  case  of  the  direct- 
current  arc,  aoimds  are  al-n  «  idiU.  ;  even  when  the  variation-*  in  the 
current  are  verj-  slight.  F i  !  .  x  iir.i  li  ,  »h*>  vnriatinn  of  current  caus»'<i 

tha  commutator  i>«gi<:.';.ti:  ,i  duK;;. 
Under  the  brashea  can  be  hi-nnl  in  the  arc 
current  niiiiu<l  by  the  ijmnMwtatnr  acganntib  even  whan  in  food 


ur.vijt  (lyn.imo  pa-.<«iug 
This  variatiou  of  tJie 


'  J'msrrdiwM  of  the  Plirnicnl  .Sficiety,  1896,  \  ol.  XIV.  & 

•  Tlx  /./rr.'nV.'.in,  1897,  Vol.  .\.\XIX.,  p.  849. 

:  Ehttrvtukwmk*  Ztiltehrift.  im,  VoL  iVI,  M8. 


coudition,  w:.  i  I  1  v  .\leaBn.  Frith  and  RadRern*  in  the  cam  ef  a 
Uliw.  tw.j  jkjIl-  ni.iciune  t.)  vary  Letwepn  2-5  pt-r  cent  and  U  per  cent, 
of  the  iiu-mi  ijurri-nt  acconlin^;  to  the  fH^.-itii/ii      the  bnuhea. 

Anoilii't  Mnking  .  vaiupl.j  nf  h  w  sensitive  the  ari!  i«  ti 'small 
variatitiii-  in  ih.-  uiirrcnl  is  funii.-^hcd  by  tbe  fact  tl.n'.  a  'vV..d.it;t 
intemipter,  working  an  induction  coil  on  the  direct-cuii«ul  ),um 
main*,  will  cause  any 'arc  supplied  by  tbe  same  mains  to  give  out  the 
same  noi«e  a.t  the  interrupter  itself,  even  wbut  a  considerable 
cUstance  intemnec  betwawi  the  place  whaaa  ttw  we  is  conoectad 
with  the  mains  and  where  the  interraplar  and  eoQ  are  joined  on,  u 
obeerved  by  Herr  Sii]ion,t  Mm,  Afttok,  and  Mr.  Jervu  .Smith.:  It 
must  be  clearly  understood  that  the  am  hero  referred  to  are  normal 
silent  arcs  that  is,  if  they  were  'upplied  with  a  really  .iteadr 
current  they  would  have  Ui  ii  jmi.  iir.4illy  *ilcntg 

In  firiler  to  f1i»tenn''Tie  wli.it  vnnuli-iri  la  the  current  wi.*  ner-emsn 
to  .'ai:.<..  tht:  an-  ti>  ctiiil  ii  clearly  uiidible  note,  I'fi..-.  rnrrent  Imhi  a 
high.fre'luency  alternator,  kindly  lent  by  Sir  IJ.  Salomons,  w» 
'  on  Oe  dinat  aamnt  lij  tha  method  ihgwa  in  fi^  L 


tVW^— ^ 


KB— 


Fm.  I. 

The  current  from  the  altcrnat.>r  ikhso.-  thi  it,^;!i  tt  condenser,  F,  i 
dynamomett-r,  1  >,  and  the  arc  itt  ,  »ud  it  is  practically  pre- 

vented frij:^i  1'..  wiij>;  '.h  rough  the  cells  which  supply  the  arc  by  the  Kit- 
induction  I,.  The  direct  current  ii  prevented  from  tlowiug  throiigli 
the  alternator  hf  llie  aondnior  F,  It  wm  fou  ti  1  )  y  -.  his  meam  Alt 
a  lo-ampera  diract  ctuient,  adHd  or  eond  arc,  ktigih  3tum.  to  Bnai, 
would  produce  a  distinct  note,  even  if  as  small  e  K,1L&  comat 
as  ,  ^r,  ampere,  as  measured  by  I).,  was  »u[wrimpoMd  on  ttie  dliaet 
current  for  freijueneies  of  the  added  current  from  a  few  bnndr«d  up 
to  H,i.>00  ""v  per  see.  Thus  a  variation  of  the  order  of  1  fxirf  i»  10,<W 
/r-:,in  1h,  rr.rtn  rtirrr,i*  wit'  'xHer  thf  rapimr  eolumit  tujKfirntlyto  frro^luci 
ifini  i.-i,  • ..  Fiir'ihtT  c\f.onmfnls«  itli  another  alternator  and  B,M.S. 
Mi:,.i:riTii;.i.^i.-d  i  iirr.  iit.^  of  ,  un;]»iire  to  ampere  on  a  lO-aaipcie 
-  dd  nrv-,  vr> m-d  that  th..  ~<:.ii:ids  only  became  inaudible  at  fte- 
(juvncies  a^iproaching  3«i,tM>  ru  per  im;c.  At  these  frequcDciet  I 
am  nneanam wliotlMr  tlte  arc  had  really  ccascnl  to  give  u  neta^w 
the  aar  iaila  to  detect  aoanda  of  to  high  a  pii4:h.  This  scaubili^tf 


the  lire  for  very  small  ebangee  in  iU  curruut  explains  the  tact  dut 
not  only  ean  iifid  viriitioae  of  oamat  ininy  fiueoit  Mq^riiad  ^ 
the  aama  genenMraa  tin  an  be  hand  i&  the  aie,  hut  alio  viriii^ 
of  current  which  o<Kitir  in  a  tiMaUj^iad^eadent  eiienit  laimUed  W« 
separate  ^»>nerator  can  ba  dataetcd  in  tlie  aiedue  ta  mutnal  mdailiia 
betwiien  tht»  tnn  i  ircuits. 

.•tn:  (M  'I  j";',;  I  ,«£  i^m  ('{r.—Tlie  Awt  that  the  arc  is  .lensiti"  t'J 
fluch  small  variations  in  the  current  and  over  »uch  a  wide  rang*  o' 
fretiuency,  at  once  Rui»ge^ta  that  the  direct-current  arc  might  Iw  n*" 
aa  a  telephone  receiver.  Thi.i  snggefltion,  which  was  made  " 
leader  of  Th-;  Kleetrician  in  IrlflS,' had  alrciidy  l>een  curried  out  hy 
H.  Simon  in  lh9?>.  The  methoil  used  by  H.  Simon  for  KUl'eriiiiIw»'DS 
a  microphone  cnrrent  on  the  main  arc  current  is  shown  in  Fijt  %^ 

•  /'r.H  .~/r.^^>f  Oir  l'h)»ic»l  .Sxiely,  1896,  Vul.  XIV., 

t  A  nwi'  n  tin-  /'/ij/iH  un-(  Her  CAnuif.  1896,  VeL  hXIVn  t-  , 

:  ne  i:h'-fr,fia>i,  1899,  Vol.  Xl.lV..  |).  16. 

S  At»'<lute  tileuce  is  almost  iiupc-jiblc,  as  the  leatt  w.«nt  iwtaffflKfKf 
or  imputitr  in  the  L'loctrolee  csuHe?  small  •)>itK  niid  xiniiid^. 
II  AntudcH  dtr  PhgtH  u«d  dtr  CtotO*.  18981  VeL  UUV,  f  ^ 
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and  induces  E  ^[.F.«  in  B,  which  raiy  the  eomnt  thtoash  the  arc 
in  nich  a  way  tbiit  it  reprodace*  aounda  and  even  •p««ch  dlntinctly. 
Tiio  variation  of  the  carnnt  tliraush  the  arc  obtained  by  thi» method 
19  not  as  litrKH  oa  it  might  be,  aa  Uie  E.M.F.S  induced  in  B  have  to 
^iiml  currents  roiiinl  thf-  whole  arc  driruit,  ineltiiling  anf  'teadyinif 
resi'sUUL't'*,  and  dsn  thiMUt;!!  thu  ?clf-ind-ji-tiou  in  thf  drni&tune,  if  a 
•dynamo  i,j  usfil,  iiisU'.:4  ui  only  throu^'h  tho  iins  whtta  th«  v«»ying 
curtenta  are  actually  rt-iitiireii.  1  havt:  ubuiued  a  b«tt«r  reinlt  by 
nplacing  the  alurtiator  of  Fig.  1  with  s  microphone  and  mntoal 
toflWBtiwi  at  shown  in  Ki^  3.  A  and  B  are  the  two  ooil»  of  a  rautnal 
iadoetkMi,  F  a  condenser  of  aboot  two  or  three  mierofartdt.  and  L 
ft  Ughtalf-indnctioii,  tlw  olj^MKif  tha  MtUttdiOCtigalNUW  to  wrevent 
^  miafophone  curreati  lloiring  mni  tfM  mHi  iiHtoMof  uronAh 
flMan.  with  this  arran|«ement  and  eaitable  nrt  conditiom,  to  m 
4lzpitilMd  later,  the  arc  will  §pmk  tuffieitntl^  lowily  at^i  dtarty  to  be 


•He 


Fiu.  3. 

given  out  by  the  are  ttrc,  lhertfiir«,  of  sncb  nn  EnkTisity  that  when 
•the  eneiyy  it  spn»d  over  au  .ir»>u  of  ii.jfL  'liami-U-r,  the  ear  plin'cii 
at  any  |>n!nt  cnn  himr  ai^eeeh  di«uuctly.  it  seeina  prooable  that  if 
M  thi'  •  iier^T  uv.i'l  ible  conld  b«  collected  and  eoncentrfttad  OB  tbf 
««kr,  V6t;y  puwcrlul  aound-aensationji  might  be  produced. 

The  londneM  of  the  aonndi  given  out  by  the  arc  i«  iaONMil 
•by  lengthening  the  arc,  aa  this  inereaaea  the  volume  of  the  vapour 
•aoluma  wluoh<mito  thaaanadh  It  imdi  abo  mmb  aa  if  iDcreaaing 
dia  SMia  eoiNDt  wUah  inonaaca  ik»  awaa  aartlott  of  the  ar« 
jbttM  alto  ba  banalleial,  hot  exparimitadlgr  I  b*vc  not  found  any 
.^imaiabla  gain.  The  best  reanlte  ham  genarally  been  obuiued 
with  a  current  of  10  amperes  to  12  ampere*, carbons  Ilmiu.to  I3miii., 
and  an  arc  length  of  iiOnun.  to  .TOmm.  To  obtain  thcce  long  len^'tli.f 
with  ease,  it  is  n«c«mtrj  to  n«e  cored  carbons  or  some  other  lutyiiis 
of  intrixlii:  iii)^-  inrfigu  liaditfs,  -,uch  ae  salts  uf  potassium  aiul 
sodium,  irito  tli.-  in-,  fur  thi  re  ii  nn'  nmch  (loul't  that  the  atabUtty 
of  the  arc  :.etwv--ii  urliimry  air^ul  cArboii."  is  (iue  to  the  presence 
^  potasginm  luiicaUs  iu  iLu  wre.*    ^ijec       Aj^pendix  I.)  These 


Fig.  4. 

«^tti  may  bis  latruduced  either  hv  ooaking  the  carboui  in  their  soln- 
lion,  ur  by  uvinn  them  as  c<>re<i,  Mr.  Jervii  Smith  hat  recoommdad 
the  iiunlator  gUu  a<i  a  core,  which  I  linl  works  well. 

Art- at  a  TtU^ui  .-f^  j'Vu-vfci  i'l"  r.— !1  ■fun'  liMvin^  t)>o  «n*iji-i:t  of  the 
use  of  the  arc  ax  a  tulupliua<.',  il  u  Ul  bu  convenient  Ui  v<^n>ider  ita 
oae  ai  a  teleph'>iie  traMmUttr,  though  thi<  subject  strictly  belongs 
to  Part  II.  of  Uii«  \>t3Mt.  U.  Simon  found  that  if  be  replaced  his 
microphona  in  Vij^  g  by  a  taUnba«a  laaaitar,  awy  aaaaif  i  <wd»  mmr 
(he  art  wert  Aaonl  tm  tin  lasijMr.  In  tUa  eaaa,  aa  Mkm,  I  Had  it 
preferable  to  modify  his  matliad  by  connecting  tka  laaajwi  in  scries 
wiUi  a  condeniter  between  the  tamiaals  of  the  an,  aa  ia  Fig.  4.  A 
eonnd  wave  striking  tho  are  may  affect  it  in  two  waye,  either  by 
vilnrating  the  arc  ax  a  whole  and  varying  its  length,  or  the  waves 
of  condenf^tinu  and  rarefaction  may  alter  the  cro««  section  of  the 
arc  ;  both  of  these  cfr««t«  will  lend  to  alter  the  app.ir«nt  r«?-i'i  irn  ■  nf 


tits  /vwwiwtfs  el  M 

Knginceri,  1899,  Vul.  \ \ Vilify, «;  moM, 
Klactricity,  Fteis,  1900. 
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trtinnmitter  ua  Bat  miBUiaUy  vwy  aalflftaleiy.  as.  beaides  not  Mng 
very  lotti,  ther  an  obaoand  by  fba  oxtnuieoui  aoand*  due  to  tba 
small  spits  and  biesee  which  occur  in  the  arc  each  time  tbe  air  geta 
to  tbe+orater  dne  to  any  slight  defect  in  the  carbons.  If  a  oomuioa 
plr  of  carbons  be  naed  containing  cracks  and  impuritiesL  the  ! 
ui  tlifl  receiver  is  aometiraea  unbearable,  althaiic;h  there  iaao  < 
w.itirce  iif  diaturbanoe  of  the  current  tliroin;h  the  circuit. 

In  all  <!  X  ]  leri  menta  on  the  arc  a^a  telephone  tran»mitt,<'r  or  riiieiver. 
it  is  iiHMUtial  tltat  the  current  seoerator  should  be  free  iiutn  rapid 
variations,  or  estraneona  aoands  will  be  produced.  If  ,a  dynamo 
hae  to  be  used,  then  tbe  variationa  of  t3i»  enrrent  podoMd  by  the 
eotBaataMr  MgawBto  may  be  miniadaed  by  inserting  •  lama  aalf- 
indaetion  id  aerica  irith  the  are,  at  i»  Fig*.  I,  3,  and  4.  Hiia 
MtMndnction  servea  the  double  parpoM  oi  keeping  extraneous 
variations  nf  the  current  out  of  the  arc,  and  of  preventing  tbe  varia- 
tiona we  ile.'ih;  t"*  «>H«rFo  from  being  disnipate^  in  the  wnrce  nf 
supply.  Tim*  we  th.it  (.He  ifii-.v-r.  •T/in/ art-  not  anhi  nr-trtmeln 
5<-n»»fnv  l>>  tmiiU  c  iriitions  in  ill  c/irroi'if  of  ulmml  nm/  Jr^fjumtfy, 
hut  ah')  Ihut      i>  iiU^'cl  'ii/  iifh  irimll  chmnif*  i]f  o]il.tiiit  i:.jti.'';(ir,ri.«  04 

useful    iicc'Jiint  in 


Whether  this  senaibility  can 

teUgiaipby  «r   '  ' 


be  turned  t» 
Ibr  fBlma 


experiment  to  decide. 

PART  IL— Cdbust  c&gvkd  id  vAn.  wt 

Humming.— 'Sir.  Trotter*  dilovfand  Aat  tha  dinat^amnl  1 
ming  arc  trrtates,  including  a  nBiaikMiin  appammea  at  llid  +  cntar, 
and  he  also  found  that  the  current  through  the  are  varied  periodi- 
cally, the  frequency  of  these  variations  being  the  mmt  m  the  pitch 
of  ue  humming  sound  produced,  and  aa  the  speed  of  rotation  of 
tbe  arc  In  order  further  to  investigate  the  connection  between 
the  variation  of  the  light  IM).  and  tbf  current,  I  hn^f  rw  Tr.Ieii  tlin 
P.D.  and  current  by  means  of  an  .ncirLograph,  the  humming;  arc 
experimented  on  Iwing  used  as  the  stiurie  oi  light  to  illuHiiimti-  the 
osciUrnjrnph  inirnim.  The  an-  was  su  mvlined  that  only  the  li«;ht 
from  tho  +  crater  and  a  small  part  of  the  vapour  cnlnmn  rcaufaed 
tbe  mirrors.  So  that  the  denaity  at  any  point  of  the  lines  represents 
the  photogiaphic  intensity  of  the  light  emitted  M  tbat  iaatani  in 
tbe  dimction  of  tka  nurrors  by  the  -i-  crater  and  part  of  tka  v^Mor 
eolnmB,  and  <b«  diataace  of  the  point  from  tbia  aaio  Una  acaanna 
the  P.D.  or  the  current  an  the  case  may  be.f 

A  typical  example  of  the  variationa  observed  in  the  humming  an 
is  given  in  Fig.  5.  from  which  it  will  be  wen  that  the  I'.D.  current 
and  light  emitted  in  a  fixe«l  (lireitinii  Viiry  m  g  regular  periodic 
manner  with  the  same  foHjueuoy.  i'he  variation  of  the  currcnf, 
w  hi  'h  18  about  (')  ]<fT  cent,  from  the  mean,  is  not  sufficient  to  ur-ount 
t'lT  the  l.^rije  van.iLum  in  the  light  emitted  in  the  dirivtion  of  the 
nuri  iirH.  Thi-i  jwrto.li  '  variation  of  the  light  is  mr»t  ]>roli.ilil^  due  to 
tlie  fact  that  the  arc  rotatoa  «o  that  the  +  eiater  aiteruatcly  either 
supplies  light  ta  tbaaaeUknapk  ■uinM%  or  ia  prareated  fnm  doing 
m  bv  being  on  tha  othar  fioa  af  Aa  +  earban.  The  periodic  tinw 
of  the  variations  of  the  Hgbt  wtU.  of  course,  be  uoaAbelad  by  a 
change  in  the  puaitiun  from  wbick  ua  arc  is  observed,  bat  tha  tbma 
at  which  the  light  maxima  occur  relativelr  to  the  timae  at  wideh 
the  current  is  a  tuaximuui  will  depend  on  tois  poeition.  TAus  bttidu 
the  mlfilion  of  tkt  hnmminrt  nrr:  .mJ  fh»  mri'itimt  nf  thf  •r«irrt!Nt 
nhs'irrid  fcy  .Ur.  TrnlUr,  I  nnd  that  th'  lu/l,.'  tin,i  I'  h  ruri/  icr.'A  the 
tvme  j'rtqmncii,  lo  that  in  tkt  ^t(»kf»in</  n.  ■  I'At-  /r^yi..  n.  i.-i  nf  the  roUi- 
tion  of  Ou  arc,  and  of  th*  tarifUiorn  in  <h/  I'.li.  earn  at,  <md  light 
«miU»i  in  a  (jitKK  dir«cli»n,  art  id.mii"'!  'ei(/i  r/if  y/ifr^  of  the  noli! 
'jircn  out. 

Himin-t — It  li,i>  ^>e<'n  hIidwu  by  ileisrs.  Frith  and  ItodgersZ  and 
by  Mei>-^t^<  l)\t>l'le1l  rtuil  .Merchant,^  that  when  a  direct- current 


'•> 

arc  supplied  from  a  coii«(ant  amtree  biasea,  tha  enrrent  thioagh  it  and 
tka  P.li  faatmM  ito  tarmnala  TIT  iwidiy  t  and  IL  UonM  II  and 
Mr.  BmmT  baf*  abo  Ibind  Oat  fha^^  awtted  variai.  If  tb« 

enrrent  throagh  the  humming  arc  be  increaaed  until  tba  are  huaes, 

tbe  variations  in  H.I>.,  current,  and  light  change,  I  <ind,  in  a  most 
striking  manner  from  the  regular  periodic  variations  of  Fig.  &  to  the 
very  irregular  variations  shown  in  Figa.  G  and  7.  In  spite  of  the 
very  irregular  nature  of  the  variations,  which  irr^ihrity  ii  nut 
xurpriMiig  in  view  of  Mra.  Ayrton's  explanation  ut  the  e;ui-«  of 
hiiioincr  f"!ven  !ieff>re  this  Infttitulion  last  ymr,  I  thmi;  rlnit  thi  y  oau 
be  i.-]..!!:  reil  iiitMtw  I  kinds,  a  large  eom[:iratively  i-low  v.iruitioti,  ami 
a  n^A  etit.criui(«>»ed  one.  The  light  given  out  is  iiU.  ;i  :i.i.icly  hi  iglit. 
with  rapid  variatiuns  in  intensity,  a  to  6,  Fio,  6,aad  dull  with  hatdly 
any  variations,  &  to  c  ;  the  ^ow  variation  of  tb«  light  corresjiondiog 
with  tka  !nq(er  vaiiatiaa  of  tha  oariMit ;  tba  imxinium  light  aaa 
cnmnt  do  not.  however,  oeeur  atmnltaneoaaly. 

•  Tht  Utrtlriri,,,,,  1894,  V„l.  XX XIII.,  p.  29a 

f  Id  Figs,  fi,  6  and  7.  the  centre  line  \*  iivJt  tbe  /em  line,  )>ut  ro|>reseQUi 
20  amperes  aii<1  40  rolui. 

'  PracttrUwjt  of  thr  l'by<iral  S<iciely,  1896.  VoL  MV.^ji.  320. 
^/aupiKi/(>r  thnliiKtitutioitcif  Kleclri<?*l  Kuginaen^  IflSS^ Td,  XXVIII, 
/.«  iMLiirir  HUrtri'i  -f,  1892,  Vol.  XI.IIl.,  p.  54.  If.  80k 

\  J^Agtit^-it  JUiutf,  Is^  Voi  ML,  f.  210. 
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I  n  riew  of  the  expiation  ^ivcn  in  the  case  of  the  humming  arc  that 
the  larc*"  variatinii°  of  t.lir*  hffiit  i?  (Iiie  to  it'*  rotritinn,  mi  in  view  (.f 
the  fact  [hr>t  the  hisMii^;  ,iit  is  \\]<o  jirjlsibly  rotating;.  ixmitwl  imt 
hy  Mt^.  Ayi'tori,  I  tliink  t.liut  Uh'  l:irt,^r  vurUtinn^  of  }',!)  ,  ci;irviit, 
ati'i  liffiit  in  tlie  liissiii.:  htc  !in:*t  aIs'j  Ijc-  ttiiv  t^  the  i...'t.itiiiii  i>f  tlu- 
uTc.  II  tliia  ia  Uie  cade,  tlieu  the  liri^)itt>r  |AtW  of  thn  wurvo  arc 
prodoced  by  light  from  the  +  (  rater,  ami  ibe  rapid  variatioDs  of 
desuitjr  chiefly  present  in  the«e  parta  of  th«  line*  are  due  to  the 
i^ikl  THMlno  nf  Um  li^lit  tnm  tka  ^onlir.  Sow  that  rapid 
iwtolioM  in  fhe  lisbt  eomtpond  with  flw  inull  niud  ehaiieua  in 
tt*  mmnt  and  tne  P.T).,  ao  that  Iht  rapid  vanaiiont  ef  P.D. 
Mhl  CMmii<  mrrttamd  teith  tkt  variatiofu  of  tKe  light  emilltd 
hg  Ou  +  mUtr,  and  Ih*  largt  $laa  variatictu  vith  tiu  rotation  of  Iht 
air  lu  a  vhole.  ('onaidering  one  of  the  Urger  light  maxima, 
eay  from  a  to  fc,  or  c  to  Pig.  6,  dnrinj^  which  thf  osoiltn. 
graph  mirrorfi  rtceire  tlic  lii^lit  I'roni  ttie  +  crater  without  beiu;^ 
oU«tructt'd  bv  the  ■  jirhnn,  it  will  in'  smm  that  in  mnnv  ca*'H  the 
mii\imuiu  liglit  and  iiii!;iraum  P.D.  rji'cur  prticticallv  rit  tht'  -iiiiie 
instant,  whilst  the  Maj:i:iiui&  cumnt  ort»T$  latir  than  tA<  light  maxt- 
mtan,  Tkbt  It  the  opposite  to  whatoocun  when  the  enmnt  tbimi|di 
the  an  b  tabled  l,j  my  ehanye  in  iki  evrttii,  for  in  thin  Utter  ettW  me 
tMtillliMim  eumnf  oeeurn  htfort  |A<  light  manrattm. 

patiodicaily  recurring  aeqaence  of  erentii  in  the  hiasing  are  ia 
dm  probably  aa  follows,  putting  aaide  the  rotation  of  the  arc  aa  a 
wlulak  Owing  to  the  crater  becoming  too  large  for  the  end  of  the 
■fearbon,  the  air  obtiiint  access  to  the  crater  anrbce  as  found  by 
Mrs,  Ayrt'iii,  the  uxy^'^  ii  of  the  air  there  eombinea  with  the  carbon, 
eauaing  a  ri*>t  <A  tt-mpi.TiitiirL-,  an  increme  of  brilliancr,  n  drop  in  the 
P.O.,  followeil  very  ?!ij,'htly  lattir  by  a  rise  in  the  current.  I  thii.li. 
that  the  above  obiscxvalioiu  i>u  biaaing  and  humming  are  explained 
k9,  mmI  oonArot,  tlie  fandamentul  natm  of  Hn,  AjHm^h  dmuniy 
of  the  caw  of  the  hiMinj.'  of  the  arc. 

!smndM  Emitltd  bif  Very  SJviti  Arei.~A  verj'  short  hlaaiug  arc, 
so  short  that  practicaUv  no  light  can  get  oat  frou  betw««a  the 
cMbau^  aomeUmeo  peMMHftMirill  «kiiliUw|  loud.  m— pinied 
d^AiBHdltongueof^iMnllim  ThendraanofP.jXaadciimnt 
for  such  an  are  are  given  in  Fig.  8,  is  which  the  current  and  P.Ii. 
have  varied  between  two  limits — vir.,  tS'S  amperes  at  24  volts,  and 
28  ampjfeK  a'.  9-5  voiu,  the  former  of  which  would  produce  a  hissing 
arc,  whil.'  the  later  value-'  of  the  current  and  P.I),  can  only  be 
explained  the  a.-Kumf  tion  tliat  thr-  stp  ia  short-circuited  by  r  hfL<^ 
contact,  such  a?  a  hxi^ii  piece  of  earlxia.  The  whutling  «nund  i< 
probably  due  u>  iht.'  j-enoilicjil  .shurt-circutting  and  re-lighting  of 
the  art 

Hovtkdt  Kmitltd  by  Vert/  Loiuj  Arte. — The  frying  eounds  emitted  by 
1«I7  koc  aicii  iMtfaad  V  Mm  Ayiton,*  are  probabt/  due  to  the 
fact  ttatioiut  am  an  very  senaitiTa  aa  telephone  receivers,  as  men- 
tioaed  in  Part  I.,  so  that  very  llfdit  fttiations  in  the  currant  will 
cause  them  to  give  out  sounds.  |||  norilrmation  of  this  it  may  be 
mentioned  tliat  a  rern  long  iHhU  are  can  be  obtained  if  tht  U 
Hupplied  with  current  from  aen>iniifatori which  are  not  in  wi:  (■•r  finy 
other  purpo.=!e,  and  if  tlie  arc  eircaitbe  m  nmngefl  thnt  no  v.iriatii-nm 
of  the  cm  lent  am  l.n:  induced  or  produced  m  it  by  causes  outeide  the 
arc.  If,  on  the  other  hand,  the  direct-current  arc  be  supplied  by  a 
d\-naTno,  or  ii  tlie  arc  circuit  be  pluc^i-i  no  tliat  there  is  mutual 
induction  bctweeu  it  and  leads  carrying  a  dynamo  current,  then  the 
long  arc  will  give  out  a  sound  coReBp<mding  with  rate  at  which  the 
dynamo  eegmenti!  pass  the  bmahea.  This  explanation  was,  I  believe, 
flntinggested  by  Piof.  Ayrton  and  Mr.  Mather. 

ImhrmiUent  Arte. — If  a  direct  oralteroa:<.<-<:arrefii  arc  Us  bluwu  out 
bjjTBMaaa  ofajftof  iit  wOO^  ovbf  means  of  a  transverse  magnetic 
Raid,  it  wfll,  nnder  aiiitabla  ooDdinOM,  re-light  itself ;  and  if  the 
blowing  be  continued,  the  arc  will  be  astiagoiahad  and  relight  lUelf 
again  and  anin  with  great  rapidity,  giTing  out  a  harsh  sound.  The 
rapidity  of  these  intermittaaoes  may  be  very  great :  M.  Dloodelt  has 
k>und  Dicni  to  be  as  high  as  3.000  to  4.06o  per  sec.  in  thv  case  of 
the  altemate-enrrent  arc,  and  M.  Al'mhaml  ha.-<  obtaint-J  lOfi.'XW 
per  sec  in  the  case  of  the  flame  di-^liurKc.  It  wa«  mjjsjHiUxl  by 
Prof  F!t?f."craM  t^nt  thin  intermittoiice  uf  the  arc  might  be  u»<.m1  to 

FrLxiuce  tome  hig  .  f.  i|  .i  ncy  alt^-ruutinf;  curreut  which  I  reiiuired. 
therefore  tried  rendering  a  direct-curreut  carbon  arc  iu  <uri«a,  with 
»  aalf'iiidiiction  intermittent  by  means  of  a  magnet.  With  this 
anaBMmaiit  tb«  rate  of  inlermitUuice  was  irtetoilar  and  not 
veiy  bigh,  probably  owibb  to  the  1ILU.F.  of  aa  source  of  supply 
beiag  too  low,  altboiuii  E.ll.F.a  up  to  900  volta  were  employed. 
In  order  to  try  and  overcome  this  irregolaiite,  I  oonneeted 
a  condenser  f  dsmt  .'»af.)  between  the  tenninal*  «f  tha  tie,  whan 
to  niy  surprise  I  found  that  the?  ilireet-current  aw  was  intertnittent 
<'\  en  when  not  blown  in  jiny  .ipjiiirent  way  cither  by  a  strxKun  of  f.'ii^ 
or  by  11  nisjjnrtic  field, tin  i  furih'-r,  that  no  self  inJuetlfiti  in  »erie-<  with 
the  are  wa-  necfjesarv. 

Here,  Iheii,  wmn  pUi/.l«— a  direct  current  M.diii  urc  burning  under 
Ofdiaar)-  condition-i  with  resistance  in  series  «n  I  i>uppliM  with 
cnrrent  from  accumulntors,  beenme  intermittent  ami  nave  ont  a 

•  n.r  Kl.  t'iciat,,  Vol.  X-\  .;iV.,  338. 

t  1^  i.UMi,n  kteetriauc,  1893,  VoU  XLUL,  p.  64. 

{  SoriMA  fVMi$aiN  «>  rhyri«a«^  "StfttM^*  1899^,  IL.  Ih  m 


musical  note  on  simply  sliuuting  the  arc  with  a  coniUn.ier  Leads 
were,  of  mtirw,  .yed  to  cuniicct  the  conden?->j  bi  i  <hnnt  to 

the  ;irij,  and  -m  Iwistirij;  lh(>e  leiid-^  to^vth.-r  a.t  tu  -i^trov  the 
Btn  iU  iiiuuant  of  seii-iu<lucliou  wiiieli  they  po^^eiste^i,  I  ioimil  that 
the  iiiu'-ieal  note  stopped,  to  be  started  ai^iiii  on  separating  the  leads  ; 
and  on  interposing  in  the  eondonx^r  circuit  a  loose  coil  of  wire,  the 
sound  was  greatlv  m  i^niiie  '..  I  l-^nc*  tho  trooatatameBt  of  the  fiwfia 
is  that,  given  in  the  iie\L  inr  iHriiidi. 


OM  ms  SQPIBSEBnOH  OF  THB  8TE1H  BT  THE 

ELECTBIC  LOCOMOTIVE. 

{Conrluiird  from  paij*  23'J.) 

The  following  is  an  abstract  of  the  conclusion  of  the 
dispuB.sion  on  Mr.  Linf,'don  H  PiiiHir  ou  the  abovo  subject 
boforc  the  Institution  of  Electrical  Eugiiiet-fd,  which  took 
place  on  Deeem  ner  7th  ;  - 

Nr.  KUlitUT  HAUUON 1 1  remarked  M\>->n  th«  iouaease  new  field  which 
the  I*aper  ahosml  ma  a|Muiiig  out  for  the  joong  «■  waU  aa  Ibr  !!■  eld 
electrieal  eogiuear.  II  waa  impossible,  io  thinking  ef  tUs  fait  BtU,  Set  to 
be  reminded  of  the  great  adiiaivecBeala  that  elaetriel^  had  nude  in  the 
past.    Mr.  I.AD^oa,  in  a  mosit  pi^staUiig  Faper,  luid  pointed  out  still 
another  fie!d  for  ifie  I'lei'iricsl  enjlnwr— vit-,  th«>  turperKession  of  the 
steam  loociin.>tivn,    1'Jifr«  ti.vt  itf*:i  »oin*^  \rry  i>tKl  cM>iicepliona  in  that 
Institution,  bat,  M  a  ewtlaot  railway  traveller,  tiMwe  tMrxllr  aeeuied  to 
him  »  happiar  sinMtiea  than  thaa  we  ehouM  do  wmty  with  tha  period 
when  w»  rude  bemd  a  dilnmay  and  got  very  nncamferlable  wltli  dirt  or 
dost,  jaat  in  the  Mine  w^j  ah  ««  formerly  were  content  to  be  illuminated 
at  night  with  a  lti;)ii  •.'•iM  nuti  i..j3np«tlug  with  us  for  the  oxygen  thst  was 
neoesaary  for  our  life.    Mr.  Laiifcdcm  wan  entitled  to  tlieir  thanka  because 
be  not  only  oswe  forward  sod  said  that  aueli  a  thing  iu  hiii  opinion  wan 
poanUe,  biil  be  nbowiiit  from  A  to  %  how  the  tluDg  could  be  earrled  oui. 
He  di<l  not  hmitHte  to  eanwt  cartsio  im't  >'  '<1'<  •  i  ^jenenainn  and  distribu- 
tion of  olectrioal  eiiorgyrtle  set  out  ttic  i^ij.iu!  outlay  that  hi«  sebente 
wtiild  coet  .  he  it»ilt  with  sn  wt'iiil  60  miles  uf  liiir  nm!  w.'nt  mt,,the 
qoe-^tiyD  i>*  t.>  how  he   w.-uIlI  \-\\'1>    bin  suh-^liitii jij-  ;  ni  tii*  jvriluaiy  .^ml 
aeuoudikry  voltage,  and  worked  out  the  actual  cott.    He  linally  compared 
his  costs  witJi  thuM  whieh  have  been  reeetded  hy  the  great  railiiB|B  lor  ao 
many  ycvH,  and  had  shnWD  that  on  the  average  costs  of  a  Urge  BiUoaW  of 
yiw<  \:r  was  |irepared  to  see  a  saving  of  over  a  <|Uarter  uf  a  tuilUon,  aad, 
roori'cireT-,  in  taking  the  averagsGost  for*  great  many  year*  he  w«»  taking  a 
ftgurfl  wtiich  wits  rcrvlty  unf»rouritile  Ln  bin  iDfiiractit  becauae  it  wai  well 
known  .'iijjoiiK^t  lAiLwjy  uieu  ihut  c-.v^U  tvvl  t«[i'i<:-<i  t'-i  iu.  r.jafle.  Mr.  Kaworth, 
ID  a  uartieularly  happy  speech,  at  tha  last  meetiog  deprsoatad  eritietaoi  of 
thedetails  of  ihaamkar^  ariMni^ead  bened nate eoains emriw t» 
the  ftoandsl  aapaet.  WW,  It  waa  atsirireit  to  all  «f  titam  Oat,  at  Ikr  aa 
railway  directors  or  sharebolden  were  oonoemed,  they  eared  tittle  about 
the  methods,  and  they  would  adopt  this  new  plaot  or  not,  aooordinsly  sa 
it  wmild  i1»^'r^!3l«#  or  msk**  m<vf^  <*€^.^!n  thei'^  divirff^nt't'^.    I'ut  hi*  f^f*uid  not 
follow  Mr.  ItAH.trtl;  iu        ■♦u/iieHtiua  thur,  tl.e  |  r  i[>'it  wtiy  :  f  with 
t.hr  I'apcr  was  to  deal  with  it  aa  a  >|ueauuu  uf  licuuitik.    A  certain  scheme 
Ijivd  bean  laid  before  tbem,  and  It  ought  to  be  studieiL   Mr.  llabiBaBn,lar 
in^tanoe,  had  pointed  out  that,  ia  bin  uiiinioD,  itutvad  of  haelag  one  eentral 
station  econo!uy  iiiip:bt  Ik-  uhUkiiTeil  i  v  iiiiving  somR  fire  staiiunn,  snd  the 
best  ruupIi:o<!:iC  t.i  l>«y  Mr   l.iOK'iiuo  Wii  that  tJ»«Y  shoutd  (iun  uwtilo 
detail*  (d  hia  l'a(>er  inateaiil  of  conhmng   tli<>ni->^lvr«  to   the  general 
]>rineipl«.    Of  course,  the  I'aner  eould  easily  I.e  -  iroiuod  up.    The  two 
main  point*  were :  (1)  Waa  the  plan  of  runniag  i t;i'ji,-c  railwitys  by 
electricity  feasible?  and  l2)  were  the  estimates  laid  befoie  them  in 
connection  with  this  scheme  souud  or  not )   With  i-e^anl    the  feasitHlity, 
be  thought  the'y  might  uiiheKitstinf^ly  let  it  go  forth  to  tlw  world  that  lli* 
opinion  uf  the  Institutiuu  wtu  ihot  milways  onild  be  ninelectrioslly.  They 
1^1  sutliGieut  data  before  them  to  uphold  thi»  opinion,  and,  uioroorer.  it 
w»  baiagi  done  at  tha  inaint  time.   For  thr  inst  18  mouth*  the 
ISvirgderf-TlHin  Kaa  had  been  running,  which,  a*  many  of  them  knew, 
was  A  full-gauge  railway.    It  hat!  h  Utii^tb  of  25  miles,  and,  oompariog 
it  with  the  plan  laid  down  by  Mr.  L:iu^don,  he  meoti<H>ed  that  the 
prim»y  voltiu'f  <vi:  •li.'jt  b'r.i'  w.n  'l.rXX).  mid  wat  reduced  U>  750  volU 
ou  tile  i:ArM.    !□  lulrlaioi),  Lherr  wo*  a  Uoe  actually  in  iiuurw  vi  oun- 
xtructioo  by  Messrs.  tichuckert  and  Meesrs.  Oana  k  Co.,  io  Nnrthcm  Italy, 
The  fiftt  etettan  was  for  70  aiilaaand  thia  aventeally  would  be  increased 
to  110  arihH.  On  the  Bnrgdorf-Thnn  fine  the  eab-olationB  were  placed 
2  miles  apart,  wheress  on  thtt  Italian  line  they  were  placed  10  miJea 
apart,  and  the  extnwr  liuKry  plau  wn*  being  put  into  vogue  of  runnhig 
with  a  primary  voltage  ol  20,000,  and  reducing  uuly  to  3,000  vutts  on  the 
oaia.    \Vl>eii  be  was  in  Kudapest  a  short  time  agn  lie.  io  ctxnpany  with 
Mr.  Ott<>  Itlsthy,  went  i>T«r  tlie  trolley  |iortion  of  thsline  tbcrc,  owl  there 
again  they  wan  using  a  seoondaiT  voltage  of  3,000.    lie  ha<l  gone  core- 
ftttly  thrnigh  the  figurm  in  tha  Fsper,  and  ouonidcred  the  o*timat«*  of 
waking  costs  sound.    He  also  eouuderviil  the  idea  suKi^tted  by  Mr.  Kobin- 
-nil  worthy  of  coiiaideratian,  but  the  lU-f-iCi  ii  of  water  fscilitie-  aupportn? 
tite  large  eeutral  ■tution  llietity.   Tliv  problem  io  Koxland  ditfered  from 
the  prubletn  in  aay  other  port  of  the  world,  io  tliat  we  had  eoal  ai 
7*.  llj|d.  per  ton,  which  onuld  aMiily  be  taken  tv  tlw  iKiiiil  where  It  een  ba 
best  u«cd. 

Mr.  U'  > V.  of  the  Lancashire  and  Yorkshire  Ksilwny,  sent  li  letter  (toint- 

iug  out  wh^\t  li^  tli  vathl  *a-  a  luiicanceptiou  on  M-  I.»nrd.'n  "i  t^r^.  in 
the  foliowiiiL"  neuleU'.e  :  "'The  tliaiu  ^(aili,  h'.wi'ver.  IS  'u  •  liioi.il  iti  rhc 
•oooony  uf  a  ntation&ry,  as  against  an  itinerant  generaloi ,  as  well  as  iu 
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,  and  by  all  lr*in«  wh«n  atandiiii;  (t  lUtioiw,  the  whul«  of  which 
would Iw  Mved  i(  worked  by  elertrioiti-."  IT-  l.ei,-.-*'!  ■  ■•.ly  t!t*t  t!ii«  w-wi 
not  aoi  very  much  U»e  rerene.  Mr.  l.iti^iMti's  »tatiiMiw-_\  (-i/inr  wf-.aM 
b«  eoutioually  mulTiac  aod  cool  would  be  LYxinim^l  I  >  pnxiuoe  Ihtsu, 
iWplMtkni^  rilihuih  teMifttrt  fc>  jhtot  iwy  lniiii—H  ««r>.  On  the 
odMT  hMMl.  tto  nvoiMt  •faMonotiM  BMiwhoilMdrttB  tlw  irhwhcwacd 
U>  r«vo]v«.  Hiorcfora  tli«  cooaumption  of  fu«i  io  th*  fir«-i<ax  wm  » 
negligible  i|u«ntity.  mnd  the  conditioa*  of  ecoDoiiiy  w«n  more  ftruunble 
th.in  tli-uf  wt-ii-V  t.rni  plac«  iu  »  dofn-'stif  fiifgmte.  The  niiriri" 'IriTer 
vljK  Ldpw '^Li-  l>a-it^r>K-t  >-lij««d  hii  dfttii[<«T' wli^ii  be  WM  put  'u:'j>  a  -  Aing 
or  mAA  iu»^p*>d  iar  Auy  leti^ih  of  titi;c,  a  uuane  uf  tr^atuiotii  vUich,  if 
«antiiiu«d,  Would  mult  lo  th«  fire  KuinK  "Ol  <dto(^tlMr.  The  [ira  wm, 
tlierefore,  vervwii^Uve  to  riucta»L><KU  of  lottd,  linioe  Uie  ecunumy. 

Prof.  CiRi  ']t(;l-  Fi(R-[!i:s  'Hr.ij^ht  i'.  VTM  Jult-I:.!-  k  Pijier  U  lie  bruURM 
before  tlio  I  i;s'.if 'It  i:  n.  T  '  uv,ri.i  jt  i:.f  It  r. -»  |[4^nrr»l  a  chftr««!t'-r, 
•nd  eTirtcuely  ii»xi  n»t  *><i«'n  wnritwl  out  m  tulirH  liriaiU.  The  r«>ult 
tlutt  a  •UktionATT  en^ne  wu  ch**]>er  th«D  a  locomotive  had  I'een  known 
for  ye*rt,  and  if  Mr.  LwgdoD  had  rettd  the  I'apnr  brfor»  the  Society  of 
Arts,  or  publiahed  it  before  aocaa  popular  autiienoe,  it  would  hAve  deeerved 
U]>qualiiie«l  praine  in  every  way,  aa  brioging  att«nti'.>n  to  a  tubjevt  which  bad 
be«o  interesting  eiigitieera  for  a  lunte  nunoher  of  ym.r».  Th*  «ubjoct  wm 
•n  old  one,  and  if,  in  diacuwinn  lie  gMiiit..  ;•.  a  .k'.v  ut ;  >:i  i  i  tlie  Wurk 
h»  bad  doo*  hioMelf,  it  wan  not  with  the  leaat  idea  that  Ive  atooil  »tone. 
n«  MbiMt  t«d  be«n  rammoa  atoraraatioo  f <ir  Mw  IM  tt  f  Ml*,  but  the 
ttnly  IMMT  fictoWmight  to  light  which  had^not  l>«M  MMMan  f iMwIedg*  tor 
9Jj  yrnn  were  the  numbet  of  traine  pawing  between  tvro  Midland  Ktatioo*. 
1  t'.i-  rriit  of  the  f«tii  in  the  I'aper  were  perfe<-i|y  aix^nbJe  to  ererybody 
who  had  bepii  div  uMing  the  luatter.  Whi!>^  alluding  fo  the  two  atatione 
be  pointed  out  that  Mr.  lAngdon  hs<l  -l><'>^n  the  mo«t  I'avouraM?  iutaiKe 
that  wiu  within  liia  oogntuuos  to  illuiD'abe  the  elootriL-al  aide  of  the 
oaeetiofi,  but  na  (QMim  mak  bat  baM  cooaidere^l  for  aupplying 
•Metric  poMT  tram  aantiml  itatloM  WMld  jtrove  a<)vautageouB 
uuleaa  there  waa  an  aliU'Mt.  rnntinuoua  wrrice  of  train*.  With  a 
trail!  ercry  two  houn  r  «  '  ihv  ac«lionary  eui-ine  a  i^kiiI  ileal 
of  ita  ccimomy.  lie  fint  drew  attention  to  tlie  di'^trkbility  cf  intro 
ducting  •leotridty  oo  Uma  of  railway  in  ■  Icetitra  in  Ola<aio«  io  1879  ;  in 
1881  b«  potnrnunicated  an  aooanntol  tlia  mom  tliiog  to  Tkf  TinfM  aiid  the 
Society  of  Art*,  and  onatimiQIiaif  from  that  (ioM  onwurda  himwilf  and 
«tbcre  hwl  boeo  dinruwing  tba  praUam  and  had  Inn^  ago  arrired  at  the 
«ODcIun<>n  that  *»t»tioDary  engine  csooiuiiiiwt  lew  ©«!  than  »  1>  im  'iv.-, 
Id  the  ordinary  court*  of  hi*  pr  fo":  .ii  lie  had  been  ol>lic>?'5  t  >  11110".?  it.' 
warj  eloeely  the  diSereot  methods  u{ion  which  turh  a  ictvica  caa  be  given. 
OMWiiiiiaBtJy,  at  tlw  tin*  *lm  th*  Ci(>  »ad  South  IjandoR  Hm  HMt 
akuiM,  Vr.  flfcaUiaad  had  aAal  liloi  lo  rejwrt  u)>««  dlflmnt  imflwda 
and  tlte  way  in  which  that  railway  could  be  operuieil.  Thi*  line  waa 
originally  Jntendcd  for  a  cable  railway  and  thia  waa  the  5nt  j<*b  for  which 
he  iiad  hail  to  Mtiroale  tijfurca  for  co«t«  and  workintr  e3t|>en»B«.  In  18OT- 
y8  he  wan  etD)  loycd  liy  the  Egyptian  Goromment  ia«uneyinit»nd  r»|"irt- 
in^  U|>on  the  Nile  i.^tAmct*,  and  thia  biwl  rexulted  in  the  then  8ir  Herbert 
Kitehener  consulting  him  about  the  desert  railwny  from  Wady  Haifa,  a 
.(UMaoce  of  150  mile*.  The  Sirdar  fullT  aaw  the  f^>iot  laid  before  him — 
T!?.,  intj  .lu.  -t  ^ii'iii  iry  i^irsnei  ut  W«»ly  Haifa  «ud  laying  dnwn  wire?! 
t  :;  W'lrk  f  If .  •  r;  ! '  ■  "Ui"t iv i'-  t"  LMrrv  materials  fur  '■"ii-'.ru'  ti":: 
the  water,  but  lime  wan  preaaiog  and  it  was  im(ioaaible  to  i^t  the 
Biaterial*  upL  He  had  abo  bam  nkad  Sir  William  <iar>t»D, 
AMittant  SaGnlary  n(  rublic  Work»,  to  fiay  jxirtJuular  attentinn  to 
th*  ftlillilitir  of  working  the  Nile  railwaya  electric»lly,  and  conae- 
qMntljr  ha  ud  hail  to  go  into  the  qunation  of  capital  coet  itnd 
working  eipeow.  !!>  l  iil  riUv  b*i1  treat  with  other  railways 
in  "fh^r  parts  of  i1l>.'  w.irM.  In  lLv*7  tho  H?ditor  of  the  Kwfiiitrrirvj 
Miija:utc  wlium  he  ww  uui  a<:<|uuuU'il  with,  happsniog  lu  know  that  he 
haddoMimnMlUnc  in  tlii>  direction,  aakad hint  tavidlamwtMa  lor  thM 

HMgri—  which  Ma  >iin|ily  a  very  popular  acaoUDt.    H«  than  fa**  aaTCMl 

extracta  fntu  hU  arlii  le  which,  be  aaiil,  really  e<>iitaliie<l  the  mnie  oonclu- 
aiona  nrrtrevl  at  by  Mr.  l/ingdun.  In  conjunction  with  Mr.  Haiumond'a 
|>ro|>oei(inn  that  the  detail*  of  the  achenie  ahmild  l>a  diacuMnd,  he  did  not 
think  Mr.  Langdon  wouM  claim  to  have  gone  int*)  all  the  diHermt  wayo  in 
which  thi"  l  ould  l-c  done.  Otherwiac  he  would  criti'-i»«  tJiem  very  "evcrely  : 
at  any  rate  Ik  \v  u  ,i  ;  i^-  forTV-ard  the  Tery  opposite  opiniooa.  Mr.  Lanj^lon 
said;  "Mid"  ly  i;  ■  ;'  dO  iiiitea  of  railrtny  i?  the  centra]  station  ontaintug 
four  2,5CC'l.n  'tiiifo  I'lm-^  '.r  ''iher  ';!i>i'>':t"r"-tir- 10 OOO-T' It  .•rjucn.t":--. 
At  this  I  IV  ^|.II■'  '  ,1-  rv  iit  i-  'li-;-  isule'l  t- '  »ul'-»::'ti  :>:  ■.  -M'  h  tv:   mir  10  1:11 

of  railway,  where  the  p-^teutial  is  coarerted  to  600,  from  whence  it  is 
oantad  to  tfacMMtat  ndt.  Ur  tha  emtM UMOa  aaMion  majr  b«  firoTvied 
lar  Iqr  dlraet-current  geoamtM*  aar**d  hen  th*  auna  aleam  plant"  lie 
^ould  only  ii.iy  Ihiit  there  wan  not  a  lillCto  it«Bl  in  that  tlkat  sernicl  to  be 
the  right  tiling  for  the  pgrjiose.  He  UWW  it  waa  not  fair  to  "tftte  an 
opininn  in  tin*  ?'-rt«Tfn!  wnv  btjt  If  he  were  to  go  into  the  v.  ii'''-  th?> 
ir.rt  lii-.'l"  l.y  \\-|'  1.  Ii  1 1.  ,  '  '  .i.l.Ti'il  th*-  a  line  ought  to  W  i  Le-i  ij|."ii, 
too  mucb  time  woulil  Ije  <>.x:upiod  be«idea  iiiTiitTing  much  more  laborious 
orieuMiDaa ihw  the  ttfrnriMU,  BafciiMslIr. Hwnuioadaaked  that ihtiy 
should  ga  into  dataib  ha  had  toobad  taito  aaow  of  tba  flguraa,  to  a  alight 
extent,  aa  tu  the  cotl  of  Uie  goutul  return  cables  upon  which  Mr.  Ijingdon 
I'T'  i-j!!«ltoiipeud  i:70,000.  Ah  thiawaa  1ia«e<I  U|Kin  600  volta  pieiuureand  bail 
to  aer%*e  a  iliNCjiiice  of  6  mile^  fmin  each  nub-atAtion  liia  4iwn  ^'eneral  result 
waa  that  the«e  tT,p|»;r  conductor"  woad'l  bt)  a.[.  in.  to  i,Hve  a  10  pet 
cent.  loss  at  the  niiilway  ]>oiQt.  This  bein-,.-  «i,  tlie  total  ex|iendit4ire  on 
tbia  head,  if  ho  had  understood  the  Taper,  woulii  Ik-  »<>ni«  £330,000  and 
not  £70,000.  In  cou'.lu^ioD,  be  said  that  he  prolrtbly  had  seemed  wore 
critical  than  he  intended  to  and  ftapeatad  bil  ]>reviiMia  atatanenl  a*  to 
the  deairablitty  of  the  I'aparfor  uqpauiar  liMtitiition  than  UwIaMilvtiun 
ol  I^ectrical  Eugiuet-n. 

Mr.  HUDDLIiSTON,  obiaf  aagioaer  of  cooatruclion  of  the  Central 
London  RalCwa/,  waa  of  Muii«a  that  {wiata  of  detail  tbould  b*  discussed, 
mgt^iUf  thow  dtdtng  mth  tiMwriom  Mriagiuticipatad     Una  aMtbw, 


and  he  ebiaBy  onotined  himeclf  to  tlie  queetioo  of  r^oal  censutnptioti.  Bal> 
firit  <»f  »!!.  he  t.hmitjht  Mr,  Langiion  had  eii'ir>  Iy  i;:i'i<T  •••l.imatyed  the  »'«k 
rTiuire.l  to  1*  1  II. I!  ri  he/ivy  railways  eui.  h  At  wi*  mi'  .luntT'-l  io  cogoee- 
tlon  with  steam  UKXtmotivea.  Aa  Mr,  Haworth  had  pointed  out.  the 
tra'itiva  ulhrim,  fjtfw  la  «al»BD  7,1labto  IT.,  warn  vaij  apvUeaUa  ta  hi^ 
spne.ia,  ai^,  a»or«oitr«r,  m*  oaloulatad  lor  a  eaai|wratJ«aly  ttia^bt  ood 
U;vel  roa^l.  Hut  these  things  did  not  exist  in  prarliee.  In  rcKlttr  they 
ehouM  calculate  for  very  uneven  mails  and  heavy  loads.  If  tltey  divided 
the  tractive  eObrt  ly  the  load  they  would  find  that  Mr.  I^ngdnn  bad 
>>btaiDed  the  startling  rtwilt  tltat  a  mineral  or  gooda  train  gave  a  reaisttoo* 
of  only  S^lb.  This  was  imp-naible  on  railways  in  Knghuid,  The  iiriioary 
goula  train  unloaded  liad  a  natural  resistance  of  lOlb,  on  a  straigfct  road, 
whilst  un  an  unlinary  average  road  the  resistance  was  increased  enonuouitf . 

0  'iog  uphill  the  engine  ha<l  to  pull,  and  coming'  <l'>n  n  iii^i  it  wai  usually 

1  I'-  <-««ary  to  apply  the  brakaa,  and  there  waa  fre  |  ."ni  «t*i  tin.-  uml  >Kip|.<aig, 
Tivt  power  given  out  waa  very  mucli  iMrger  than  that  ncinutad— viz. 
185  H  I-,  to  drag  500  toi»  ;  and  iisuroa  in  Mr.  Johnaou'e  Paper,  meotiuiwil 
by  Mr.  Langdou,  bore  <miI  his  atatemanl  in  this  respect :  figures,  m  ireot-cr, 
vriiich  r*lat«l  to  a  series  of  testa  on  the  MullantI  llailway.    A  lUper  had 
also  boon  nod  before  the  Inttitutinn  of  Civil  l''.ngineeni  giving  liguiva 
relating'  to  an  eI:iV..r»te  aet  «f  twit*  mt  the  Sr'tilli  Wcttt^i  Itaileiv 
to  determiiji-  '.H'-  "la^  i- m-uun'ti"  i     I'v;  tc-i'<  ti'iin-  :iN't    •■■i':i  'ly'iwtl, 
witicb,  weighuig  iibO  tona,  took  atrjut  301b,  of  coal  per  train  mils  cc  a 
f«Mv  «W)r  roail.   Mr.  floiitha  hi  »  VapoT  hadm  the  InotitBUoa  «< 
llManloat  Kngineers,  ebtainad  a  Cgwrt  of  about  401b.  in  a  oat  «l  t««ts  ixi 
the  North  Kaatem  line  with  onliusfy  goud  nurlh  eoutitry  eoal.  WehU 
ofi  the  North  Western  Katlway,  only  a  year  ago,  with  a  i20-lm  train. 
ol>taioed  a  coal  consumption,  with  a  oompciuml  engine,  of  about  441b.  prr 
traio  niile.    All  tbeae  averaged  atxnit  the  nme.  Tlia  horae  pnwar  T«)uiriil 
in  the  teats  mentioned  were  :  South  Western  600  It.r.,  and  the  Xwth 
Kastam  from  fiiSO  ■a',  to  800  h  i-.    Mr.  l^ngdoa  gave  aa  avonte  ^ 
477  B.r.  lor  expreae  passenger  trains,  which  ought  to  be  taken  at  a  Ugkv 
figure,  eay  600  h  p     Mi  .  I.an^•  l  ti'a  f  g.iri;-  T  r-  ..rdioary  passenger  train* 
aeenietl  lo  s>ii.'.:t'.-t  t  In-  vrry  Un  Ir  p  '«••!  wn-  f  jnf  i  f"r  the  weight  of  tie 
train— viiL,  18ii  H.I'.  |ier  train  hour  lor  a  jOCt-loo  train.    Ilut  there  vi* 
a  Kit  to  do  on  aceiount  of  aeceleration  due  to  sloping  and  atarting,  andtki 
figures  were  evidently  calculated  laasumlng  that  the  «(i«ed  was  rrgaar 
»n.l  the  lijad  regular.    The  last  two  items  in  this  column  6-ni. 
295  il.r.    for  a  ti'iin  weight  400  Urns  an^l   183  H.I',  for  i  (-"-^ 
Xi  ivj    .f  5<iO  t<  o<  •.fi.''j'.'l  i-'i:ii  U  nearer  400  ii.i".  each.  C«i»ui1t 
11"    .'"-"Ml'  ::v'*   « j('rriiii'jtni' 111   w.iuld    say  that  a   mineral  U»in 
SOO  tona  would  take  lees  than  400  ii.r,  a  statement  whieb  could  ^ 


pnmUn  ly.  l<if«t*,iiH««%*P~>>)i«Mr.tsM«daD  badai^ 

•otbMtod  lh»  whola  U  U»  foutr.  Amin,  ha  bad  siKiiDBtod  ftr  a  m* 

oonsum]>tion  in  the  piwer-house  of  only  31b.  ]>er  kilowatt,  a  figure  t» 
had  not  yet  lieen  obntioed  with  the  stvailiest  liaad  in  any  powcr-haiuc  n 
Kngland,  and  with  a  ril'«n»y  i  tteaily  load  was  not  to  l«e  ol«ta«ii«l  I' 
might  vary  from  W  i»  i   "nt.  t  .  140  per  cent.    Curioualy  enough, l4o» 
were  seven!  electric  ruiways  iu  EngUnd,  and  t  wo  of  them  were  well  koaw 
to  him.    Both  of  ihem  bad  oompoaiid  aoifaMx  in  the  power-liouss :  b^'' 
had  more  traiut  per  hour  tlan  Mr.  Laggdon  estimatod,  yet  ther  ccal 
consumptiirti  <Ud  not  compare  favoutabty  with   the  I)i«trix:t  ltail»».'' 
Mr.  I  'unnidghani  liad  given  an  avenvge  of  04lb.  fm-  the  <  'eiitral 
but  thia  i-nuld  not  lut  ooiiipared  with  the  kind  of  nil  ways  Mr.  lAH^uOaW 
taken  as  hia  bnaia,  because  on  the  Cientral  l/i«nlon  there  wei«*bort««l*«l'» 
between  the  atationa  and  conae>iuenl  freiiueul  starting  and  stofitaofr  * 
similar  »tate  of  affair*  existi  .)  on  the  I'lulerground,  with  thi*  dilTereuee- 
the  UndeTgr>iind  waa  a  practically  level  line,  whereas  the  f«il<">it»« 
construction  of  the  Central   l.oii''  ri   |i.-Tf  rtnt-.l  30  (>«r  cent,  o' 
work  of  acceleration,  yet  llie  c<  «,  "'i-h'mi'-'i  n  ..n  the  Diatrict  ajj 
only  Q-SSlb.  per  tou-nliK    He  waa  ijuite  aware  of  tl>e  fael  Uj* 
lb*  b«ik  qwUbr  «f  coal  «m  wod  m  tUa  lin*  m  aMoiMt  «  g 
faiito*b  yat  all  tfu*  difltnnM  eauld  not,  bo  truad  lo  Cho  fcet  of 
.Hoiilh  WiJea  <  1*1.    IVobabty  on  the  elc  trk-  liuea  their  coal  ,:i.i»«Jtii|i«" 
would  i  nme  down  to  O  JIb.  with  ISouth  Wales  nail,  but  they  would  li»rt» 
hard  job  to  get  |««t  0-25U>.  All  this  proved  his  sUleinenl  tliat  Mr.  l-'W*^ 
bad  under-estimated  couaiderably,  und  with  our  present  knowleiii'  ' 
c|a<  tri'-ity  he  did  not  see  how  they  could  •icii'ct  an  economy  of  tin 
Mr.  A.  A.  C.  SWISTOX  diaajj;i-ecv|  with  I'rof,  I'orbe.  m  to  U)» 
btlily  of  tlie  Paper  for  the  Inntitucion.    I'util  he  had  heanl  I'rof. 
■i-.^-X  !..•  n  il    under  the  impreosion  that  cu  rvH  "ly  thought  it  eDi:'>«»"J 
fiiiiai  li'  ati  1  111-  himuOf  thought  it  one  u:  rli<.  lu  —  i  interesting  and -'"1^ 
tivo  i'lpero  w»t  ha<l  hul  for  «  long  tiiiw.    It  waa  only  alwut  a  T**'_J^ 
that  he  had  had  a  ranversatioo  in  Ixmdira  with  a  very  eminent  ""''*Yi 
U|ion  matters  nf  tbia  kind— w...  Mr.  ( ;e.>r«c  Weatiiighousa,  and  I"  " 
gathered  from  thio  contowatioii  that  Mr.  Wottinghouse  did  wi  "j, 
plate  the  poexibililgr  of  tba  ado))li.in  of  electricity  for  main  line  '[""Vj 
the  least.     However,  very       rt!y    Mr.    Wostinghouse  IhougM  ^ 
suburlian  traffii    ia    .\ii  .  ii  i      'ji'I    be  run    almost  •"'.''!!''^^»^ 
trically.   PenonaUy,  be  tu<l  looked  iuU>  the  queetiou  with 
IO  «  eoMMmlMod  lima  rad  had  nada  iea»  e*tioi*<<»  1,,^^ 
HAtmt  wmiM  ooat.  Tb«  tin*  wm  about  the  oama  hmgth  a« 

by  the  author -v;<.,  just  ovit  SO  niiV-s,  wherena  Mr.  '  ^liieo 

under  SO  niilw,  and  hia  caJcuktii  iia  pivo  him  £523,000  agaiii"'  *''*'f^ 
but  there  the  reseinblnnce,  he  was  aiirry  lo  a«y,  stoppe<L 
that  he  did  n.it  uiidoii»t*nd  Mr.  L«Dgdnn's  figures  with  "ff'^^M^^js 
Prof.  Korbeshad  callediUtenlioQ  to— \i/:.,  .'ftblr- andcontaclraiw-  *  J  |j 
he  going  to  do  what  waa  oeccaary  in  this  direction  for  'rv^  ol 
would  be  very  iutereaiiug  if  Mr.  Laiigdon  would  give  '""''"^ ,  ,yrf 
lli  '^i-  t«'.  i'.t'ii.-..    Ill  lilr,  'Ml.  ■=:i.liii":,'«-  ,  ii.^'  the  {•-•■\:-r  r-l '«'«•'.»*■  J 


«'»•  "  >l.eir  v.,'r,-  liv.,-   'iiuu-:  ruamag        '--  r  _)«,' 

although  hi«  tol»l  expeiifliturc  nune  l<i  almut  the  same  »»  ^''  ,  i 


ruMuiil 


sjiiIt 


much  I'-'w  was  re|'rownt«d  by  Ki"neraling  planti 
plant  fur  distiibutiua  io  cable*  and  tmllqr  wir 
«h«ro  aa  oeouooij  miiibt  be  sfatainod,  oikI  of 
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tjit«a  adTWiMge.  Mr.  II»mm«j<l  had  .iln-july  rrf-rrt-.l  ti>  tho  Ilurgdorf- 
TbuD  line,  •ml  Uiey  kmw  tb*t  thin  was  worktd  dirretljr  bjr  thrM-pluM 
MftMU.  Umi*  Mraaa  rDtaUwTtrMHtarma*,  and  Iw  Iwliiiiil  tfekt  the 
voltage  on  tb«  BKntrnr*  «M  7S0.  TtiM  wm  not  vary  dHhnnt  to  tha  Toltaije 
»II<'»T.I  hr  Mr.  fjingHnn,  while  Mr.  Hammond  had  itUmA  to  a  line  where 
tli  y  jTiTo  g:>\r\n  to  MDe  5,000  volta  oo  the  motor*.  He  did  nut  ^na«t  :il 
•o^tKuig — «i£«(>t.  iwbaps,  tba  Buard  of  Trade  rv;e:ulAtiutui~-  «■  inch  vr,>.^  Ui 
pcvTant  tbe  lueof  cooaiJeFabljr  hlKher  vollaga*  th.w  tOO  ujvn  tlir  iiu>t>  n<. 
and  if  in  luiuff  hi|her  volutrea  »e  could  macoeiisfully  cupli;;  three- pliitM 
aaotora,  and  Mve  the  rutatory  UaixfonncrK,  there  would  not  only  be  a 
conaiderable  aariog  ia  VfiUi  onat,  but  al«o  an  imieaaod  efficieaey,  and, 
iiiorv  iinfmrtant  ttill,  Dn  neotaaity  fi  r  ntteaditnco  at  the  aab-atatiooa^ 
\\  I  I  u-  ii;r_v  employed  rotatory  ti-.i.kfuruieni  ttiej  must  luve  aitaiid- 
maeu,  but  atatic  tnuafcirmera  coutd  be  ibut  up  and  Mt  to  thcniaalvea. 
Wm  th*  iwdtay  «f  tha  Pa|i«r  be  had  mm  Mr.  Brown,  o(  Brown,  Bowi  k 
Coh,  who  ia  MiMNr  to  a  <|a«atii>n  had  slated  hia  intentiuo,  if  askad  to 
daaign  a  line  of  railway  to  KoKtand,  o{  following  exactly  the  aame  practice 

had  had  been  aaod  on  the  liurg<laTf-Tbun  line — rf%.,  threa-phaae  motors 
witboul  ftitatiiry  ti-nn»fnrtnpr«.  Hi«  I:v»t  pi'lnt  win  in  coDDectioa  with 
Mr.  Ri.liiiium -1  rfiiuirks— vi/. .  tUo  i|Uf"ti™  ol  tlin  l^co|^olny  of  large 
MMwDi.  .Soma  of  them  bad  niem  ujauj  weeks  last  yror  in  ti^iag  to 
jNiMilll»CaQMliMM«<  tha  House  of  OMMlll--«d  thtf  dM  ptnaade 
tham-'tlwt  tbara  wai  aeoBeni)  in  large  siatloMi.  It  ikan  «•*  no  aoooomy 
in  Urgv  rtatiV'nn  there  waa  no  advanla^  in  electric  power  bills  :  it  wag  the 
wbolf  if  tlie  snatter.  Mr.  Robinwm  and  boom  (leople  seemed  to  think 
that  tbe  whole  matter  waa  merely  a  question  of  Kr  w  in.iny  [Kiantta  of  coal 
were  requirwl  to  produce  a  borse-powar  in  an  e»Kii<«  :  '  i^t  ^^f*^  v>>l<  uoly  a 
anall  ileto.  There  waa  the  queation  uf  cai^jtal  ow»u  l^id  Mr.  itobinaon  ur 
•iVbody  elae  auKgeet  that  a  sUtion  for  10,000kw.  coaU  tea  tiiiMi  m  mudi 
M  one  for  l.OQOkw.  ? 

Mr,  Hr  ii;I\S(  iy  :  U  o.jnt.i  tvilcp  iin  mu.  h  M  one  for  S.OCOkw. 

Mr.  SWINl'i  I.N  ilj.iui^lit  iliU  tui)f\.:  l«  tlie  ow*,  liut  he  wniild 

not  agree  to  iu  Further,  when  UMng  a  lO.OOCkw.  atatioo  it  waa  (XMtible 
to  do  alt  naWMir  of  things  that  could  not  possibly  be  done  with  a  I.OOOkw. 
•Mian,  and  wUeh  thcv  coald  not  aflord  to  do  with  &,000kw.  I'erwmally 
be  would  not  |iut  in  lO.OOOkw..  but  nwN  inclined  to  put  tbe  figure  at 
100,000kw.  In  fact,  be  did  not  thinik  the  Ihnit  eould  be  put  aaywfanre. 
Tbe  bigger  tbe  station  tho  more  wsonnmy,  Rnd  tlie  easier  it  ira*  tn  ir. 
lor  alt  tnannsr  of  different  ix!«iiiiiiiir»  in  thn  ehajie  nf  '--uai-ci 'uvtjyiuir 
apparatua,  and  various  th>l«p  of  that  kind.  One  big  ditiidranLa{(e  iu  Lhu 
•oaoection  bo  pototod  onfei^fia,  that  if,  aa  Hr.  BofahMon  and  Mr.  Hoy  bad 
«aggeste<l,  a  statfoa  waa  afocttd  about  orery  mile  along  the  line,  how  were 
the y  e "in:;  to  fff  t  a  exiintant  load  f  Each  vlatioD  would  tie  working  for 
aboutrivt  uatiuir'-.andthcnitwouldbaTetukieshutdown.  They  could  only 
get  a  coiiatanr         hy  h:->viiig  oiip  »l;itinti  'n  wnrk  »  Img  loiulli  of  lhii>. 

Mr.  A.  H.  'iV.VI/l'uN  di.i  iiiit  iiKrL-<!  «ii.li  Mr.  Hiimmuud  that  everything; 
was  aa  it  should  be  in  ilu*  ^per.  Mr.  lAOgdon  bad  put  tbe  caae  before 
tlMmin«rarybroodataaiMr,batlM  tbra^  to«M  wmk io Ua mnI» 
CgrthatnMitiTBafliwt.  The  SgvrM  for  nadNBhal  hoNO-pMrar  wwo  Ikr 
ton  low.  an>!  an  an  iinUr.i-<!  hr  ri-fcnwd  to  Mr.  Laoffdoo's  expreta  train, 
whirh  Mjirt  ^;ni!n  in  I  :w  in  2b  •rriM  l."Ur»  ton-mile.  The  lj«at  be  had 
o»er  heard  of  was  a  little  over  40  watt  hours  p«iT  t<'n  mile,  and  if 
Vblaiwortli'a  (cmwla  war*  taken  instead  of  Mr.  Lin^auu  a.  the  result 
waaU  he  more  near  tbe  sorrect  one.  He  nKreed  with  Mr.  Ituddleatou  ou 
tbe  question  of  coal  coiMumpUun  :  4IU  to  Sib.  per  kilowatt  in  iiractioe  waa 
a  fairly  good  result,  and  they  wouhl  all  be  very  well  aatisfied  If  this  omild 
be  tnai:i mined  iu  tlte  man_\  iir-Wi-n>  rniw  U:{i-ie  Uietn.  Mr.  Ci;imi«B;fi»Ki 
la«t  wi-^k  had  •tated  that  "1  the  CiMitml  I.MU.Inn  )]:ik  th<- «ilt  hnum  [per 
too  mile  were  70,_irr«a|MictiT«  of  liftn  and  ti^Uiiu);.  liut  titi«  iio«  had  b««ii 
^j'"^  WBlahad  tiiiMeiMipMiMi  aader  Mr.  Hn<ldlciitoa>  auperuaicm,  and 
tha  watt  bottri  par  ton  mfla  win  M'9  for  ernrytbiTtg.  An  average  of  SO 
had  been  ottained  at  tbe  tliird  rail  durioK  tho  liut  two  montha,  and  tliis 
liid  been  checked  by  one-MoutMl  reading'  >'n  thrve  or  fuur  round  trips 
from  thf  IV.Bk  to  Khap!ien-!'«  Bush.  Mr.  CLiinliiirham  hivl  nl-^t 
atstm!  the  o.,i-  tuiuiiiiipuiiTi  to  be  O'Sil^^  bu!  in  wuUhine  thi»  ilcir. 
they  fi>uod  the  miu»i  figure  per  kiktwmtt  hour  wan  U'44rt>.,  which 
TC^od  out  at  6-6ll>.  par  kiloMtt  tow  var  ton  mite.  This  seamed 
nihar  high,  but  he  <)u<Mtiaiiad  whather  in  dbeuuing  thi<>  question  of  cual 
cetiMimi  ' r  11  •.!n  y  were  uol  warkitiK  the  dark,  and  he  auggesttd  ttie 
siau.iKi  ili-iiii  n  i  f  the  que&tinn.  Ernrybixiy  was  burning  a  ditft-rent  dam 
«»*  coal— iin  •lilt  gave  the  c»Iuri6f!  ralur  of  th«r  particular  fui-l  »nil  tln-n- 
fm  to  hi*  mind  the  multJi  and  fi^uifi-  ^nMu  fmui  utup  tn  timr  w<t<^  nrf 
to  ba  taken  Krioualy,  He  thought  Mr.  lAOgdun'a  (alimate  of  2  J  per  cent, 
for  leakage  mi  the  line  was  Tory  i  iniatlra  VkUoKtba  hf  aartioait  this 
meant  54  aui|iercn  per  mi  tion,  or  a  tatal  law  nt  iTO  amparoi,  and  If  they 
tock  til-  i.soltant  E.M.K  -f  ifw  current  which  was  paasiuK,  the  most 
exti^orilii.iirily  low  biulsli  n  r>-!<nUnc»  of  3'5  ohms  was  obtained.  Wan 
there  any  linegoiuR  to  work  ou  that  f  >lr.  I^ogdou  luki  been  r«thi-r  i-xi 
mtuA  ia  tUa  imtanoe. 

Mr.  A.  3.  LAWBttX,  while  ngre^ing  witli  Mr.  Huddleatoo  on  the  ijucAlkii 
uf  oonl  conBumpti^>n,  cfiiuldortd  Mr.  Lfto(;d"ii  hs<l  dono  aa  iqiaatice  to  hi» 
own  arKumeiit  by  UMiimiiig  much  tuu  li>w  «Aicienei«*  ftir  Ida  motim  and 
distributiun  throuithnut-  He  cnuld  {^t  ncj.rly  90  %<«t  r*nt  <nii  uf  hi?, 
motors,  iunlfiul  of  05  per  cent.,  an  iihujii-  I  'kh  if  5  (*r  i*iil  .  nn  i  nu 
(iffideo.  y  of  Vi  |ier  cent,  in  faia  atatic  Inuiaformers  iruiead  of  Hi  ]j«r  <*nt., 
aa  well  aa  itS  par  aanl.  ia  ))it  WBh-taniaa  tMBMtiaaion  imxead  of  90  pgr 
i-enl.  Evan  if  ha  naad  Umo-pluiiia  trMBOiiarioa  and  eliminated  altogether 
liis  rotut«ry  converter*,  by  takiuR  tlie  above  efficiencies  be  iMr.  Laogdon) 
could  still  ohtsin  <]Zi  per  cent.  iiiotL-ail  of  58  |i«r  cent.,  wbilat  taking  the 
jflkieocie-  of  tranafr-r  icr*  n!  his  (Mr.  Lawaoa'a)  aatimata an eOdaiM^  of 
75  per  i«iit.  for  the  ^^  h  il-  -  i  teui  co«U  to  obtailNd,  tMl  WNlid  |0  »ery 
far  toward*  rrducinK  Ujo  coal  bills, 

Mr.  AI.KXA.VDKK  SIBMSKS  dnw atlanliaB  |» tto titk «f  (Im  hpar, 
viz.:  the  ,Sup«ne.,.ioa  a<  tto  SlaaB  lM0iWtif%  tad  ttofe  tto  diHwaioa 
tad  taMlTad  ittiU  faa»  tto  qiiaitln  d  m  to  wtoltor  •  nOwqr  wflh 


11  trains  or  13  trains  per  hour  win  <  hr niH-r  tn  run  rl«  trii  dly  than  by 
steam.  \\'»  all  know  that:  I'mf.  Forbes  bad  already  pointed  th>«  out, 
and  it  did  not  want  ftoti.  But  Mr.  Langdoo  prtnuoaed  that  tbe  Mi^l^iri 
Railway  should  go  oo  oonvarttBg  ita  line  gradually,  SO  miles  by  GO  OkOM, 
Was  Ite  going  to  slop  the  Ri-otcfa  exprMS  at  Bradford  to  diaoge  enginta 
b«^rausa  hia  onireraion  ba<l  i  nly  reached  aa  far  as  that !  And  what  waa 
>Ir.  IjitiErdnrt  Koing  to  do  oo  those  part*  nf  tbe  Midland  wlii^r**  Xh*>rt^  w*r-<? 
only  a  very  ifw  traina  per  day  (  It  waa  aliwjiutrly  tr.ir  th.vt,  fur  Mui>urb»n 
t,ri!it£ii,  where  there  were  11  trains  or  12  Lraiiu.  per  hour  and  upwania, 
electricity  was  tto  tUi^  but  for  tbe  long  mam  lio*  traia^  aad  (or  ttM 
part  of  a  syataiB  whan  there  only  a  few  traina  par  hew,  thara  WM  t» 
chanoa  of  getting  an  ecuuouiical  eleetrie  traction  eyatem. 

Major  CAKDKW  thought  Mr.  Walton  and  Mr.  Huddlcaton  might  hare 
been  misled  in  retraid  tn  adumn  8  iu  Tabla  IV.,  wbara  the  manbaaigal 
horw-power  par  (rain  hour  did  itot  onaa  amtoaical  tonk-pjwn  aa  tto 
train.    It  practicaliy  included  all  atO|M. 

Mr.  LANUDOV  t  Yaa^  tbe  table  rwduces  every  thing  to  an  hour's  wvik. 
Major  CARDEW,  ooiUiiniiDg,  raid  that  therefore  the  bone-puwer  waa 
y.ol  iul«!ii  :'«!  to  expreat  exiK-tly  wSiit  wiw  thri  inaximtirii  li-ir-n?  power 
Ijeiii^'  ummI  ill,  itz\\  tiiTii'-  Ht?  ni.'rL«d  nith  Ml'.  \^iilt'->ii  tilut  ihf-  t.r**''tiirc 
cU'url  wa«  too  low.  One  tliinj;  lt«  nottceil  in  tbe  tablas  given  in  the  I'apar 
was  tto  aatramely  aotall  aaMut  «t  imk  aaatatpliiiNd  par  wnk  tgr  » 
ittam  loaoaiotiTe,  viz.,  314  tiain  atflaai  Hara  a*id«Bl|y  aontidaralda 
economy  could  be  obtained  by  electrical  running,  as  thit  did  not  saaot  to 
be  much  to  ^t  out  of  a  loc«miotiTe.  He  confidered  the  wa^  bill  aa 
reKsrd*  drivers,  kc.  m  a  steam  rmOway  came  out  en  rmnusly  hiLdi.  and  a 
L'iA-"L  oc  inouiy  wiL>  i.<iHn:'i  1,!  ill  tliLa  direction.  Tbt'  (Hj»fldii.i;y  ut  n-iJurinL; 
Lite  number  of  emiiloy<is  in  connection  with  eUctricai  working  waa  made 
easy  by  naaaB  at  tlio  ilMrt  that  tto  work  WM  radaead  to~  atoafaitdj 
nothing  but  atteatioo.  There  was  ao  mudi  tima  taton  up  with  ataam 
:iicii;ii  >tiv<"i  durir.-  coalinz  and  ti»kii)Lr  in  w.iter,  and  aUo  before  atartlO); 
nn-i  tiUft  rfturuit  L  t-i  tiie  •be^i,  while  in  llie  caM  of  luaiu-liue  traina 
three-tiuarters  ot  an  liour  vraa  aiiowed  tbe  dHvora  and  firemtu  before 
atartio);,  and  tlie  anme  after  retumUih',  to  the  ahnl,  ao  that  economy  waa 
certainly  to  be  expected.  Tbero  waa  another  direction  fr<Mu  which 
eooDomy  would  reault :  Sfa-.  iMqtdiOB  dialt  With  the  traffic  an  it 
exixted  at  present ;  but,  widi  tto  tttW  awaa*  of  working,  no  doubt 
Ih.;  tcn  Wiii-y  would  be  to  run  a  more  freijuent  w-rri.  »^  ilioti  again 
a:  terruiual  itatjooa  with  motors  at  each  end  of  the  tntiiiD  thoe  voutd  be 
cleared  out  of  tlie  itations  in  very  much  quicker  time  than  au  urdinary 
train  took  to  be  shunted.  In  the  aaaM  wtf  tto  gooda  tniBc  oouhl  be 
re-arranged  and  worltad  on  much  better  Unaa.  Aa  regards  ihuuting  a  good 
deal  of  use  wai  hataR  laria  on  tto  Ooathwat  of  loeooatjvee  with  aworau- 
Utois,  and  tiny  laaQr  faUUad  a  vary  daairaMe  object.  In  shunting 
nrFthor  *  \wsi>  power  or  speed  waa  required,  and  tbiwe  R<^ci!«niiliU'ir  laxi- 
iiiDtn  cs  *ivp.-i  ft  good  deal  of  expense  in  tiic  <;i]uipi.icn".  ni  siil, ■!>;«.  He  had 
eoeo  the  eiperimeutal  Una  at  Il4ida{)ast,  had  cloaely  ncudied  it,  and  was 
oaitaMtiiAadwlthHaworiiiafi  VOm  wiaftmant  of  the  thraa  piiaaaawMw 
IB  tariaa,  wtoral^  tliajr  taadad  I*  talfo  tbe  apeed,  rewltaa  fa  a  graai 

saviDg  being  effected  after  tbe  start. 

Mr.  K.  C.  DE  SEUl'NDU  tbougfat  Ur.  Ijwgihm  linil  tackled  a  question 
whirh  in  th""  nfur  fiiture  would  he  one  of  national  iin|ionanGe.  iieferring 
:<i  thn  oiial  c  <u<uui|>ti  >u,  h'j  bad  looked  through  some  ficurrn,  and  found 
tiiat  ihi!  cuutuiuptiuu  ul  ctkil  jjer  kilowatt  hour  on  tbv  I'ublin  traniwaya 
worked  out  at  2'IIK  ou  the  basis  of  tiM  boOera  eraporating  81b.  per  ;]ound 
of  ooaL  A(  I^ortmund  it  «'ua  2'81b.  and  on  the  Berlin  iratuways  2'Slb., 
UBtii^'  M^i'.uriitiHt  rttf.iini,  iiiid  2'IUi.  u^in^  su^t^rlit^ittetl  steam.  He  liad  also 
v\  .-^r kc-d  out  Ihi*  .•iv«Ti\Ki'  ci-aI  LiimhuinpLi-  .n  y^f-r  kil  iwatt  hour  at  a  numbor 
ui  important  Cotitiiiantai  statinns  and  this  wurkeil  out  at  4'6lb,  liut 
although  tho««  figurta  proved  Mr.  Langdoo's  estimate  to  hty  wmewhat 
oarrow,  one  liad  yet  to  be  quite  luro  aa  to  the  nature  of  titc  luad  under 
tbe  cooditioDa  whiL-b  Hr.  Langdon'a  Hgures  vrare  to  be  obtained.  So  far 
there  had  not  been  a  sulScienily  extended  record  of  the  perfurtuanee  uf 
''Iiji  txi<'  1<»v,iii<''ti-.  t-n  la  railway  wodt  aadtr  tto  eonditiani  whieh  oblaia  «a 
any  Lrdiuury  in.un  .l<-..in  iina  tft  tWMa  any  thing  UVW^  |IMM  «i  tto 
nature  uf  Um  load  fartor. 

Ifr.  J?B41»  antAiWa  Itonito  to  waa  nldta  ft  yartatfar  tfefc  a^ 
attot  la  that  ahetria  HBwaya  woald  aot  to  coadttetad  an  (to  fiaaa  of 

steam  rallwtji,  aad  ttot  the  qneation  waa  not  the  aupersesainn  of  tho 
kteam  loi-ofuotiea.   Tbe  alactriii  loiromotiva  in  the  aeniie  that  wc  apoke  of 

the  iteatii  !tM-<»iMil4ve  would  nnt  exBt.    Wben  a  locomotive  wa«  ni'.wl  we 

Hj-.  lit?  'if  the  r.-i:i  t  iliunu*  r.ul|iill.  it  v,-%»  cufitl'le  of.     It  mUSt  TUn        --.i  ■  Inilliy 

tiMUni  with  only  a  certain  teropentture  rue.  In  other  words  tlie  heating 
eooditioBa  waia  aueh  thattto  aMhiiie  had  to  bo  in  tto  aatora  of  apanaaaaaa 
ataeblna.   Whea  daaling  with  atatiooary  enginea  it  was  a  difflaraat  auMtar. 

It  was  to  be  a  iiiachiue  capable  of  giving  a  certain  horas  power.  Manu- 
facturers of  eleclrtr  motota  had  adopted  an  entirely  diflVrent  incUiud. 
We  beard  of  motors  of  50  n.p.,  75  u.i-.,  and  up  to  160  u.i:,  tlie  Utter 
boiug  probably  auiong  th>^  iiirgi^l  uuita  manulacturetb  liut  this  was 
Hot  ilie  rtting  nf  a  railway  motor,  properly  speaking.  Cummun-MDsa 
would  teach  that  aa  alaetiia  Jeeoiaativa  t«  to  pat  amiaili  a  ataaia 
locomotive  abould  to  a  aiaciiiBB  «(  aqaal  aiiTiea  and  oqaal  raBMKtf. 
ThcK'  «a«  ori;y  "no  war  to  rate  a  railway  motor,  and  thai  »*«  on 
what  it  t  'li^l  du  h  11;!-  niter  hour  on  ii.  tivr>  «rin.\  lli  .,_t  .1  ,vith 
Mr.  Hud<liei>iutie  that  the  figures  in  Table  IV.  were  umler  est  iuiated,  aa 
refpvds  tlie  actual  hor>e-pow«r  laqohad.  To  Mt  IBtol.  alaotric  louomotloa 
wuuhl  not  take  the  place  ni  ataam  looomotion.  Ttoro  ani>t  be  small 
units  simply  bocaoao  oiaie  vmre  limited  in  capacity.  If  loogor  traina  were 
uaod,  then  not  nnly  muat  the  number  of  units  becxtMidad,  but  tliny  inuat 
all  be  controlled  at  tha  dialhbuting  end  of  th"  iHffersnt  c»r»  H  r  ti , !  had 
to  face  the  fact  iu  |iraetice  that  auOlcjent  iii  n  liiii-'  {<i<.om  11.1:1 1  n  1  )«  j.ut 
upoa  onoeod  of  a  tntit ;  it  must  he  diaLribut«d.  It  waa  |>eri(.i  tly  pos< 
■iUatPdiMritotaaay  nmtoraf  wdtaat  th«  ou-endaerpiiiipadwHhaair 
aaMuat  at  aowv  aad  for  ttaiaa  «f  aay  length.  It  wataotaauMaat 
Mtataliar  tta  adqdkn  «l  dtottfc  trtttioa  tiMt  aa  nadi  aial  aoiddto 
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■•▼ed  :  tht*  ihould  he  a  MCxxiilAn,-  <.'an«i'tanUon.  Trunk  linr  •cr^iA  mu<t 
be  L-hanRei!.  Th«  <)ue*tji>ii  rtwolrvl  il>«tf  inin  the  nomlwr  aniu 
operstlnR  b«t  .vM.;i  two  painu.   With  M  iii«r«M«d  naniber  ot  uniM,  «ni) 

and  then  uiily. 

Piral.  C.  A.  CARirSWOaoy  indiMd  to  tha  opIttlMi  tlMftmawitvim 
wain  Km*  thtt  dtetrinty  WW  gouiir  to  ■•totta  Ant  Imtmilaietlaii  in  tkta 

(■"untfy,  Tlii^  irfr<>  r'  n>"  fiiailsajeuUl  reatuna  why  ciBctricity  (li'iuld 
lint  ti"-  ;riLr.«1iiir<-il  ■lim  lifui;  of  steaiii  railwKj«  :  (1)  Brnni'li  linM 

w«re  not  *  ]>rotila'>I«  |.art  ui'  any  railny  nynteni  m  exiatiiiK  at  (ircMint. 
TUuDK  the  whole  milnfte  of  a  nulicar  <yiit«in,  it  wnuM  twi  (oiiml  that  the 
Wanch  luim  were  the  uu[irofilable  iuiIpai;*  »(  that  nyttmo,  aud  tti'mrnp-  it 
waa  bo  tlie  intereat  oi  a  railway  cnn)|«any  to  nukittllVID  man  prnGtiiV>le. 
Fn>iu  the  tuoHt  ret.«ut  Ituard  of  'IVade  rpturnt  tlw  data  eomeniinp  tit* 
Mit*!rini1  Riiln'ay  nhnwol  that  th«  avrra^  |irofit  p*r  i-aMfiteer  fer  tmiD-iikile 
wa-i  lOii.  The  averaRB  iiumbiw  nf  hnnch  lioe  tj-CM  ■  >,  not  m<ne  thaii 
•ix  per  Hay,  and  th«  jirufit  only  x^mnt  &».  ptr  daj  jjer  train.  TAkiuj;  the 
Dntabc  of  tnain  line  tniu  )•>•'>> t'l.'^mgh  BMlaid  oo  th«atera«eat 
■teat  13  piu««ngiir  traina  per  <li«i ,  ih'  j mfit  IMN  WM  25l,  (but  ihowiitK 
that  the  Midland  main  line  wa«  abuut  five  titum  an  remuneritciTe  aa  the 
branch  liiww.  (2)  Jlraoch  lines  wtre  greatly  rrnium^ibNi  fur  thr  uii|>udC' 
tuality  on  a  rail*  iv  -y«teui.  The  «rxinn:ig  traffic  <in  branrb  liiiea  di.l  not 
lierQiit  of  a  •urljji.  ai  -tuff  to  liandle  it  at  it  nhoiild  l«i  lianMM,  rhi«-!ly  on 
HECOUUtol  Uie  infrequeui  MD-rice.  The  traiGc  oo  thfawlinea uiuaU; eMDi>  U|> 
wflharuili,tlM  itaff  «M  MtCMkbltof  aMii^BgUpniBpttr.  Md  IbcrBwIt 
w»a  wanuDOtiMlttj  Md  unpapalariky.  (5)  Oo  Meonol  of  tlw  rapuoatiutity 
and  inire>iueacy  <>f  branch  'inn  service  thU)wa«  hviag  menaced  by  new 
•lectric  Irainway  »y«tr::.i!  which  were  t)>iiii^in>;  up.  Main  lineH  were 
■af*  in  Uua  rc:>|>e>'t.  but  the  branch  linen  were  nui,  and  the  tnauatce- 
dMUt  tHw  boun<l  to  ran^iJer  tlie  )«ia«tbi]icy  >>(  runuiuK  a  better  nrrriiw 
va  mehlilMa  elKtrically.  Ou  the  ^lidlaud  there  wcri.'  f<i(ir  line*  radiating 
OBt  of  Betlford.  ani  on  the  avenaije  iht-re  w«re  aix  tniiii"  per  di«y  f  \rh 
wtf  on  each  of  these  four  linen.  What  had  lo  1*  oio«idcre<l  w-a«  the 
amount  each  oae  of  ihene  Iijipk  cimlrilnited  «i>  pro6t  t^'  the  revenue  Mh' 
company.  He  iwi»ume.l  that  on  the  Mi'llun-I  Coni|«ny'«  brtu  .  lii  •  • 
radiating  from  Bedturd  uu  a  rating  of  aix  inuui  per  day  each  way,  the 
nanhwaf  U«  faaiaMiijAvaxv^iiind  {Nmitain  <wdif  ihatMoh  aiila  aftliaia 
Uiiai  ibmld  amtrihita  ila  thmm  to  tha  imAta  of  the  oenpaiij  «wi]d  ha*a  b» 
1«  265.000.  In  "nlrr  to  increaae  th<'  tervice  I  o  meet  in  any  flleifree  the 
nerrice  exinliug  on  (he  main  liow-and  thii  nai  the  (treat  ililliculty— 
tJie  number  of  traina  would  Ikare  to  lje  iucrvawHl  frttui  nix  t»  2A  |irr  <lav, 
or  one  cTery  half-hour.  I  in  thia  calrulatiou  an  increaae  of  75  )>er  cent,  m 
tfic  p<«A»enger»  carried  would  be  iieci^^fary  in  order  to  pay  rspcriw.  Th:- 
irai)  IvMd  on  a  certain  fixe<l  iltarice  due  an  af  at  J  iilBa  of  the  ayatmn  before 
any  profit  could  be  made— viz.,  IM.  jier  •team  traio  mCk.  Thii  waa  the 
result  obtained  by  iiiireaaiiiK  the  prewnt  isteam  »«n'io«.  Hut  to  do  it 
electrically  he  pi't|««eii  to  break  up  the  ordinary  [lawiiijcr  train  into  four 
|>art>  eijuipi^-d  with  uiotoni,  and  h-t  c-4ch  one  of  tbe'c  )arti)  lake  a  trip 
aferjr  Imlf  hour.  To  KrI  a  half-hourly  aenicc  with  steam  au  increaae  iu 
the  Id.  |-i.i.i«ij5er«  of  75  jwr  cent.  w«*  necessary,  aud  the  i.»«t  wuuld  be 
•pjiroiiioatcly  lid.  |icr  >tram  train  mile.  Uu  thrju);h  tlia  wliola  of  tha 
ciiii-uUtiona  uHth  cln  tririd  workiuR,  and  tliey  could  get  a  6l^tOn  tnJtl 
erery  hnU-hour  with  only  a  30  i*r  -  it.  in  reaae  in  the  |>»»iiingrT«  in 
order  to  pay  i-ipen»e»,  and  al*..  do  it  [  ir  c-l  ]'t  train  mile.  Thia  wa"  a  Id. 
leaa  tlian  Xlr.  Laogduoa  tatiniate.  ii  nai>  reaauMbie,  however,  to  antici- 
pta^  with  an  aciialaiMad  aarTice,  an  inrrtaaa  ot  mm  tlm  90  par  cant. 
IB  tKa  paaMDgen,  and  em-ytbinK  nbuv*  Ibk  wm  alaar  pniBt.  l!y 
tbi4  meant  raiUvay  corupaniiM  coubl  get  a  better  service,  compete  with 
the  tramwaj«  sn.l  make  g  iml  <onittfti<in  with  their  main  liiie». 

Mr.  W.  L.\N(iI.<ON,  in  reply.  iiai«l  tl.at  to  liin  mind  the  applicability  f 
electric  pi  ner  bad  been  fully  demon«trated,  and  the  only  iiuei-liou  to  — 
determined  were  the  econoniioa  atteudiug  iunae  aliould  it  be  found  appli- 
eaUs  in  oooneciion  with  our  large  suaaaiatlwamL  Bahad  baa*  atlaakad 
for  hrinsin^  the  Paper  liefoi-e  the  InatitttlloB  of  Eleotrioal  Gnglaaan,  but 
it  cerfainly  appeawf  to  hitri  t.iat  it  i',a«  ii  -iTsention  iT»*!rtmteIy  concerning 
ihcr  ]n>titut]oii  .'111. I  tliiit  iiu  i.ftlcr  l>::v:y  t  r.uM  r n.ijd  to  diacuas  ita 
lueriti  or  demeritsi.  He  ouite  expeetni  that  aomo  of  bia  deductions  might 
ha  ■  iiiiiiiii^  tat  ha  had  andeaniureii  to  deal  tnth  the  matter  in  an 
wifaiiaad  iBBiiiMr.  Ha  did  nut  «uppon  ttiat  if  ^ecMc  traction  were 
agyiad— aa  it  undoubtedly  would  be— it  would  be  iu  hia  time.  Although 
ftm.  Forbes  thoui<ht  the  Paper  ought  to  have  gone  elaewhere  he  bud  to  a 
certain  extent  criticised  noma  of  the  deductions  arrived  at  by  it.  V,.f  thi- 
inatter  had  been  di«)t  with  in  ao  abetract  manner  and  it*  |>uqwc  w  i-  t 
erol\-e,  ii  p'tMaible,  Mine  remit  at  lo  the  ecaouaqr  or  oUiar  advontagM  that 
mi^ht  attend  the  uae  at  alagtridtr  flB  mt  ttafai  nlbi^w,  aid  it  had 
npi>eare<l  to  him  that  there  waa  iniMh  Btan  <iMUiaa  of  a  MMoaaaful  batie  if 
applied  oo  lines  which  were  full  of  tniin«  with  a  great  deal  of  work  going 
on.  Kor  this  reason  he  had  cboaen  the  Loudon -Bedford  section.  ()n 
tha  question  of  the  fallacy  of  his  tracti->r.  fonnuls  be  rw'.  It  hnil 
come  to  him  from  actual  exfierimeuta  niil.  rl-I.(^  L  tn  i^:  i»  .f 
paaaenger  trains.  He  felt  oonvinced  that  Mr.  Kobinstm'it  remwk*  on 
tbo  question  of  large  versus  anaaQ  gatMmtias  alatiom  were  imule 
in  a  bona-hde  monorr,  but  at  the  same  tfana,  ha  naa  of  the  opinion 
that  with  a  central  generating  atalion  it  wnn  pfwihli-  to  tisnsfer  the 
loa<l  from  one  lection  to  ajiothrr.  If  1  "ni  tiraiit  i^  st.\uc.na  were 
eatabiiabad  proviaioa  woald  hare  t<>  be  made  for  the  maximum  number  of 
InllM  attr  UUi§  to  ba  in  that  •ectiou,  and  the  power  muat  be  tJtere 
alwiqri.  TUi  Bwant  an  (nercMa  in  the  plant,  wbereiu  the  load  would  not 
bs  constant,  theivfore  tha  mbw  aeoooDy  frith  regard  to  ctul  bill  would 
not  be  effected  aa  in  tha  case  of  a  large  eentral  «tiili<m.  Since  the 
laat  meeting  he  had  gone  into  the  question  of  establishing  theoe  local 
generating  itationn,  and  it  has  transpired  tlut,  « itli  reganl  to  tJic  (irimary 
outlay,  iusSiMul  uf  £470.0C0  it.  would  be  £430,000.  With  ragard  to  n  orkiiig 
anamaih  hawfar,  thiiifOTkad  ««t  at  WUM.  par  kiknmt^  ai  agaiiut 
OwBSd.  far  tiia  cMtfal  g/mmOug  atotiaa ;  and  par  tnfai  mila  tha  cigutc 


waa  7'160  af^initi  7'0(21.  If  the  interest  on  the  outlay  were  addad  thtj 
got  tlv  :r-uU  i.i  092Ud.  per  kilowatt  for  the  local  generating  statioa as 
against  0'7716<1.  fur  the  large  station,  and  3  0203  per  triiii  n:[1«  a*  Kgatn<t 
7-962.  In  making  these  calculations  l.r  h^'l  aU  .w.-il  llli. 
kilowatt.  However,  the  quealioD  aa  to  whetiier  a  action  of  the  iine  amid 
b«  workol  more  aaoaoaoMaUy  or  with  grtatar  adawatog*  firan  a  ««aHal 
sutinn  feeding  to  nto;  s«b-«tati(in«,  or  wbathar  tha  liiiM  ahoold  ba  tob- 
diviitcl  hit  ><vrion»,and  each  "iv  fi  n  mipplitvl  by  i(a  own  generating  pUnt, 
wa-  Clio  wl.  rh  I, light  be  carefully  .  i.nM.liTrii  vt  a  tanie  when  railway  caui- 
panie«  invited  proposals  on  liie  matter.  Hvt  coal  coD»uniptioD  bad  ben 
stated  to  be  insufficient,  aud  Mr,  CuDoingham  mentione<l  3-6)bs.  aa  tlie 
loweat  he  was  aware  o4.  Mr,  Parw  ms  had  suggSHteil  2'5,  but  oidy  a  short  tiue 
since  t'njtHrrriii'j  had  publiidied  nome  data  upon  the  subject  from  whicli 
he  abatractetl  the  fullowing  :  On  tbe  Chicago  elevated  line  it  waa  l-7&lb. : 
BiMtun,  2"61!'  r  i  VISIU.  tlje  aver»(ri>  wnrl;iis|i'  out  at  .*,lb.  ■  Haitioure 
< 'ity,  3-23lb,  llr  ililyaCiiy,  3lb.  .\i.-un  i:l  ihf  /.„;,■-..,.-  ■  ,  \Uy  25,  b 
referanca  to  the  flariin  Iraiawaya  it  wa*  stated  that  2'llb,  uf  cual  ■««« 
uatd  with  raparfaaatad  Mam,  and  8-Sb.  with  laMmilMl  etaam.  Tha  eM 
«(  drivaia  hisd  baan  inantioDad  mora  than  oooe,  and  Mr.  Ooogptmi 
consiilered  that  a  less  wage  might  !•«  paid  to  the  claw  of  dricer  wlm  woiiM 
be  required  to  h^iiidle  an  electric  l<«omotive.  roaaibly  this  might  be  i  '. 
for  he  haii,  in  alt  fhrni-i-^.  .udeavour«>l  t^  dcsd  with  them  in  mch  > 
liljeral  maonei  tha  o  i  v  ijl  I  my  he  luvd  favoured  his  own  argiiiii<ol. 

Tb>-'r«  wa<i  no  iluu'ui  tluvi  ilie  cwt  uf  drivern  was  a  very  htaiy 
charge  itidre4l,  but  he  did  not  aaa  how  it  WM  in  any  way  U>  M 
moihtied  unla*  the  traffic  arrangeinanli  were  alao  mndWcil.  His  eslioiil* 
fi>r  repairs  aiul  nMiewals  vi/.„  3d,  per  IraiirriiiV,  hid  ^i*^ti  ^■'  i:i  itieredexcw 
sive^nd  it  waa  •■orrei-t,a«Mr.<_*pimi't<»n  ha^l  n  riii-.i  iiipi),  ■  li.-it  -hi-  dtief  r«(Min 
on  a  steam  line — vi*..  t)M  lo>~<>mouve  I  ■oilers,  were  eiimiii«t«>l  aluigell.er 
IN'lyphiws  uorkiog  would  re>iuire  two  <  nntact  rails,  ^^hi^•h  would  inlmdu  * 
A  greivt  deal  of  c»>]iiplii  ation.  One  only  shouhl  be  used.  au>I  generally  t:i4 
whole  gi«t  of  the  luatter  lay  in  the  methol  by  which  the  lurreDt  wis  :" 
be  c.>nveyed  to  tlie  traiux  ;  and  for  this  reason,  if  poanible,  he  ailrocsifl 
'he  r.f  til-'  .'oiiUr  t  rait  aulstde  the  ordinary  raUa.   liana  pnvtsle4 

Mr.  L    tvl  41  from  replying  at  fTtaMT  lanflb,  aM  »  toancail^lciaHftr 
will  )>e  found  tti  the  JvMr,t<i!. 
A  vato  of  iIhmIu  t<i  the  uuihor  termina(*<l  the  proceeilingf; 


LIQUID  FUt.L,.» 

IIV  K.  I-  OKDK. 

The  early  hi-story  of  liquid  fuel  hjis  l>e«'ii  s«)  itMy  jnil  before  ito 
In.ililution  by  the  late  Sir.  I!,  (i.  N'lchol,  and  later  in  (lie  aJtiiiri'l- 
Paper  of  Mr.  ^Valli.s  tbjit  there  no  n-fd  to-day  to  i'eci]>i*.ui' 
what  his  l*en  done  up  to  the  pr>  ^'  n'  tini"  w  ii  h  thia  form  of  comli-^ 
tible.  The  writer,  liowevcr,  v. ntur.  -  t  i  -.Innk  th«t  the  praclit^ 
rcsnlta  of  .some  oxperimcni-  uilh  u  lii  h  lie  u  i»  entmsted,  anil  Ik 
cuiiclusionB  to  which  they  havo  ie<i,  may  be  not  without  iuten^  * 
tliL'  i;i.  Ill  era  of  thia  TnalitiHiqii,  and  mtyyit  all  «v«nti^fonBthataai 
ot  u  1 1  iitaUIa  and  iutet««tlng  lUtenuion.  It  ia  only  witkin  I** 
few  years  that  li'iuid  fuel  h«"  come  within  thf  pronncaof  engin^•<■^ 
in  this  country,  owing  lo  ihc  fact  (hat  hitherto  it  has  emly  been  p*- 
tically  obtainable  in  the  vicinity  of  the  Ciisjiian  Soa  at  .such  « 
ax  r«nden  it  toniiiicrcially  )>umiblc.  'NVitiuti  llie  l«>t  few  "sf^- 
however,  a  ootuiilcniUe  cliauge  lias  taken  place.  New  <wl  6^-^* 
have  Ifcea  di-icovcrwl,  and  the  iiutiil>cr  of  places  aloiis  the  eii<te"i 
ro?!t«»  at  which  liquid  fuel  r>Kt.-»irit«i|  has  increa.seil  -"of'''" 

111  i-ly  tli,U  it  l>e<;otuc«  a  seri:..!!-  iintr-tio:i  t.  n  I lipowiiers  lo  consul*' 
whether  it  i»  not  ati  al><«olut«  economy  l<i  u«e  it  in  prct'crem*  ^' 
coal  on  veaaeU  trmlint;  to  the  aaatward.  llie  aolution  of  tbi<  <]'i<^ 
tion  liet  fir»t  in  tlie  cotl  of  the  fa«)  ani]  it«  practical  calorifii-'  y'!^' 
as  compared  with  ooaL  SecoDcDy,  in  ita  einct  on  the  Ule  of  ^ 
1  toiler  lumacea  in  whieh  it  it  burnt ;  and  thtrdlri  perhaps  the  o"^ 
important  of  aU,  iU  immnnity  from  dancer.  Tne  lirsc  point  >^ " 
course,  coiutandy  wying,  anu  u  one  which  the  M-rit«r  is  not  in  » 
pooitiun  to  pursue.  The  two  latter  -practically  reTOlva  thenuw^ 
into  one— the  etticieot  combustion  of  the  fueL"  The  exLilinR»r"" 
ances  designed  for  thp  purpr  sc-Iiriav  he  brnaiUy  divided  into 

IfL  Those  in  wI.ilOi  the  V-'^aX  iiml  is  mitcted  into  the IW* 
tbe  funn  of  a  spray  by  purely  machanical  means,  i 

2nd.  Thoec  in  which  tha  epngr  ta  peodiwMil  tgr  the  iatmdticuaD 
a  gaseous  medium.  And 

atd.  AYhcre  the  ]kg^  Aid  ia  intiodtMd  nto  Oi  tiiniace  m 
form  uf  vapour.  ^ 

Before  considering  the  reapective  merits  of  thesv  three 
apparatus  it  will  be  advantageous  to  realise  the  actual  P"**" 
ol  the  fucL    The  expcrimentii  which  the  writer  carried  out  " 
made  with  crude  Borneo  oil,  which  is  in  all  respects  an  excellent  ^ 
oil,  and  ia  U>  b«  obtained  in  laiga  quantities.    Ita  mpipoaitiW  » 

Carbon  m.....  ,..   87-09  per  oait> 

Hr.lrui-ea    lOTB  do, 

iixj>:i-ii      IM     do,  .f^ 

The  llaah  point  i»  -ill  F.  ;  the  iKiiUug  }»iiit  i.-  39f)  K-   The  'au^ 
value  determined  by  the  bomb  calorimeter  is  18,831  B-f''^^:  ,  ^jji 
exceptionally  dean  anil  mobile  fuel  oil,  and  witli  it-*  hilfh-'isf"  1*^ 
tbenakaf  •drentitioua  explosion  is  reduced  to  a  ini»i«»"1'j. 
fud  efla^tie  exteedinglr  complex,  in  aa  rowdt  as  tiwgLHU^^^rd^ 

*  l^k]<  r  rea/I  bafne  tha  3i«rth>£iat  Ihiliuttian  ot  <bsriBsm  aW 
Uiildera,  Nov.  16. 
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of  •  narabe  of  combhiktionii  of  cirboo  ttnd  bjdrogen  wUdh  only  a 
cbtomt  wbo  has  devoted  himself  to  inTCCti^ting  hydrocarbong  can 
•pipnriBte  at  their  true  i)iKi)>fi<»nee.  The  importance  of  ihia  point 
for  the  practical  parpose*  of  the  enijineer  li«s  in  the  fact  that  the 
Vftrion*  toD»titiientsi  of  the  fuel  give  off  vapour  at  temperatuKB  \-arj- 
in(!  fffxtn  alr  int  KVi  p ,  up  \.>  tin-  tiviUng  point  of  the  oil,  and  when 
t)ie  l.rjiUn^  jKiiiil  is  a])prri,i.  licl  iiii:<>ss  special  preeantiona  art:  tnk< 
—  aieSKiiie  of  i>n]iil  cju-btm  is  ioniifl  which  wil!  scin  chokL- any 

?ip«»  or  narj"W  pa.-^'agfs  through  wbit  li  tin-  fiu>l  mnv  h.ive  t;i  p.i-^i, 
laviug  thuf  ri'i'.>vlei«d  th«  fhaTn<;»«rMticji  ot  a  tjpu-iil  tutl  oil,  we 
may  now  r«turn  U>  tlif  coi;.'^iii''r.;ti of  the  apparatiu  i-.r.  ^uruiog  iu 
In  the  fin-t  lyiw — tlio  j.arKl^iiieclianical  epray — the  ml  ni\  v"  hiirgcil 
ander  praEPurt'  into  what  ia  commonly  C!il!"il  fi  liiirncr,  which  i« 
made  of  inch  a  iorni  tliat  the  etHaent  Jet  ia  brolieu  up  mtu  purliclc* 
■nflieieiiUy  Mnall  to  bam  readily  at  the  tiriDg  point  of  tlie  fuel, 
'llie  full  efficiency  of  the  tytteu  can  only  be  obtained  by  lining 
the  furnace  with  firebrick*,  or  otlier  uon-condocting  material,  t.i  a.-, 
to  raue  the  furnace  tempen^oie  (bf  praventu^  tna  abaorptioii  >  r 
heat  into  the  boil«r}  until  it  ia  sufficiently  hi^h  to  va}>orisc  th'' 
greater  portion  of  the  oil  before  it  ia  burned.  The  qoantity  ol  ;ur 
reciuirea  to  complete  cnmt.intion  in  very  largely  in  cxcvs-  of 
what  ia  cl.iini  rJiy  ii<'oi--ary,  and  the  furnace  apace  mqnirei  f  ;r 
oxidation  lai^-e.  The  ilviatag**  of  the  system  are:  Firat,  iU 
aimplicity  :  and  uti-  ■mlly.  ii.^  noiaelc«mciN.  As  regarda  efficiency, 
the  iHHit  resulu  ihiit  thi-  a  rit«r  lia.s  been  able  to  find  recorded  show 
an  evaporative  cfBciency  of  about  I2'.'>1b.  ot  water  from  and  at 
SlSdeg.  per  pound  of  oiL  With  Borneo  oil  this  f,nvea  a  fuel 
•flkioKgr  of  pM cant.  In  the  second  class  tlie  oil  is  introduced 
into  the  fonaea  in  dn  iann  of  a  apray  in  the  presence  of  a  gaseoua 
Riediam — be  it  at«amornir<_  In  mo«t  of  thexe  appliances  a  partial 
lining  nf  firebrick  is  fitted  in  the  furnace,  and  a  brick  bnd^c  or 
baHI&s  of  varions  forma  are  built  with  a  view  of  obtaining  complete 
oxidation  of  the  fuel.  The  earlie^tt  form  of  thi»  apparatus  conaiatcd 
aimplv  f f  twn  pippa  lyinp  ortp  rib^ivc  the  other,  and  havirjj  tlifir 
enila  Untteiii  il  si  .ix  lo  H]ir>-d'i  rlu;  -^tream3  of  oil  and  steaiii.  Oil  :h 
aiimiili  ■!  ti'  tlu'  njipicr  j'lpi'.  iin  i  \*  ullowed  to  dn>p  ftvm  th-j  nriljce 
into  till-  of  rUiiv..  wliicli  )'.:ss.j-  t li rou^..- ! ,  |ju'  low.-i  p.po  anvi  meeting 
thti  oil  bieaks  it  np  iiiCu  (arliJcii  »ulliv.icaitly  autall  Ui  unite  as  soon  at 
the  firing;  point  is  reached.  This  aiiaple  device  hait  i>een  in^W»fad 
upon  by  nuoiben  of  engineers,  and  moat  of  the  improved  bnniaca  of 
this  type  take  the  form  of  coDceatrie  tubei,  through  which  the  oil 
and  ateam  are  paased.  Adjniting  arraagementoaredwaya  provided, 
so  that  the  supply  of  the  two  Omenta  can  l>e  regulated  at  will. 
This  tyjie  is  better  known  i3un  anjr  other,  and  hat,  far,  given  the 
le.^t  rtaulta.  The  evaporative  efl3eiei;cy  of  the  beat  burners  of  thi-i 
tyjie  geenii  to  be  abont  13-1  >lb.  frant  and  at  21i  leg.,  but  the  supply 
c/f  air  required  for  oxidation  though  smaller  than  tlsnf  •'smamki  by 
the  first  class  of  burner  ia  much  lO  ovi'  u  h;it  i-^  i  Ki  i.n  ^lly  !;!>i-t-^iry. 
The  difference  between  ."team  ami  air  apraying  iiiedia  will  l>o 
touched  upon  hereafter.  The  third  class  nf  apparatus,  that  ia,  iu 
which  the  fuel  oil  is  wholly  or  p«rli»lly  vaporiaed,  promise)  to  give 
the  best  reaultSL 

Attempts  have  been  luaJi^  w  iuiy^gu  m  IHCT  to  produce  an  appa- 
ntoi  on  the  ayatem,  and  Colonel  Poote  claimeil  remarkable  results 
for  hia  method  of  solving  the  problem  ;  tbesa  r^ultr,  however,  acciu 
nottobe  wellautlieatioaml.  Iinter,  Meaant  Domttwad  Bly  th  attempted 
to  boil  the  fuel  in  one  boiler  and  bnm  the  raiadbnit  vapour  in  the 
f  omace  of  another.  Tliii",  however,  dof  ?  n-^t  ^feni  to  have  been  very 
succeaaful.  Mr.  Thwaile  haa  since  then  o::til>-  m\  apparatu9C(>iMi>itiEig 
of  a  retnrt  which  is  maintained  at  a  red  li<:.il,  irnt  into  the  retort  a 
spray  of  iite.'im  and  oil  is  blown  ;  the  oil  \i*  in.iiKili  itoly  volatiliied  and 

{mosefl  thr.'iiit;h  In^'"  in  \hc  retort  into  the  furnace,  wher"  it  is  mot 
■y  II  ^tit^aiii  i  t';i;r  ill  wliii  h  ihi-  vapour  bamswitha  clrar  bli;>i  fUni-'. 
1  tie  rtAultA  iu«  sajd  wti»l'actory,  but  it  is  dilficuit  la  aeti 
•uch  a  process  cm  be  carried  nnt  with  oidinary  fuel  oib  without 
producing  a  luge  depuait  of  carbon  in  some  form  in  the  retort.  An 
eKperioicnt  triM  bf  tha  writer  with  rb  ammtna  on  tbia  prinaiyio 
ahmrad  Uiit  it  waa  poarible  to  piodaee  a  nigh-fnnutce  tei^ientans 
nod  n  mokeless  fire,  but  the  n^tort  w.t.s  soon  comnletely  choked 
Witll  solid  earbon,  or,  if  the  temperature  waa  allonrcd  to  fall 
with  a  I'itch'like  .Mitwlnnce.  This  depcait  pre.ieuls  the  greattst 
difficulty  in  the  way  of  vapori'<ing  to  complex  a  body  as  the 
ordinary  fuel  oil.  Aa  haa  been  pointed  oat  befoie,  the  oil  consiata  of 
a  number  of  bydraeai1ioB«eaibuMtion8,ea6h  ol  wfaidi  baasdiJbmt 
iKiiling  poiii!. 

'  Another  iinj^irtantflmract^ritticoflU' :L' hyilrojiirli.  n  ^^:■nll>-lnlllU 
ttiat  in  the  ]invM  n-p  of  eupcthcatt'd  ktcam  ihty  cjih  < vmplt-tt  Iv 
diatilled  wiihi  iu  i Tn.;king,  atid  the  explanation  of  [M-  I'u  t  (  u  \sl.uli  I 
deptnds  the  Iiat4i>*ine  proccM  for  refining  ]jt;trultum  i  haa  fi«rn  ittnini 
to  M  that  in  the  prcwuce  of  auperhvatedttaaiB  the  l»iling  point,  or, 
more  correctly,  tlie  mean  boiling  (loint,  of  the  oil  ia  loweicJ.  This 
diitUtetiaa,  however,  does  not  appnfentiy  take  nla«  « ith  any  «ther 
■Mdian  Imt  ateam.  To  ensure  diaatlaUoB  it  fa  nocviiaaty  that  the 
temperature  of  the  oil  should  be  raised  to  aa  ttear  the  boiling  p^  iot 
aa  poMiblc  befora  it  ia  admitted  into  the  preseneu  the  stt  am,  anil  it 
ia  m  thia  part  of  Uie  praeeH  thai  tha  danger  of  emckiug  appean. 
In  the  afpanlOB  littad  by  the  Itrm  with  whidk  the  writer  u  eon- 


nected  the  diiDcultr  haa  been  oreroome,  and  «o  Ikr  la  It  liaa  been 
t>os»iUe  to  asceriuin,  by  o^^na^y  neanet  eomplelA  vaporiaatim  haa 
ttceii  secnred.  Ilie  vapour  thua  prodoeed  eau  beeomptetelf  oxidised 
by  the  amonnt  of  air  chemically  necessary,  and  a  lander  <|iiantity  of 
oil  can  therefore  be  treatt-d  in  the  aame  furnace  space  than'  by 
cittiir  if  t1i<  two  other  eyatemiy  while  the  eombnation,  aa  ahown  by 
tliL  inuiy  si .  r  the  waite  giaa^  ia  eompiatk  Two  ^rpieidnaalyiea 

Anahjt'u  oj  W'maU  Onvt. 

Carbon  dioztda  12'6  , 

Oaygen  ■  4-0% 

Carbon  uoeoiide  ■>  (KO 

Olrfinss^  kit.  00 

HydrngSB  =r  00 

Nitrom  -  83^4  ; 


Carbon  dioxide  13'2  : 

Os^gin  =  J6^, 

(  '»rboii  moaosUe  =  00'''' 

Hydnioei'benpMa  ~ 

llydnigsa  " 

Nitn^Mi  83-2 

lOOO  1000  ; 

The  only  feature  C  illini:  fur  rvm:,iV  •  thi.'  s  inuwhat  large  per- 
r  I  ti^.agc  of  uncombincd  oxygen,  wUicii  is  no  doubt  due  to  leakage 
i<r  md  the  amokebox.  As  reganl.';  ellicianey  an  evaporation  of  from 
I  <  161b.  from  and  atSiadcg.  ahoold  always  be  obtained  with  diy 

liorniTj  oil. 

Thi:  favdroeaiboa  vapour  ta  eseecdiugly  unstelile  and  appean  Id 

depend  for  ili>  existence  i-ntirelv  on  temperature.  Efforts  have  ban 
mode  to  collect  samplrs  for  analysis  but  without  succeiv.  In  appear- 
ance it  is  ■  f  .iliiir  =1  milky  whiteness,  closely  rcacnibling  the  vapour 
given  off  frcrii  lh<i  ictort  n«ed  in  the  Pintach  gas  system.  Tlie 
•'xnfW  \*  p  mgcnt,  iind  severe  irritation  is  up  in  thn  mem- 
1  run'  ?  'f  ih'j  niouth  and  thri«t  if  the  vapour  is  rnliil.  il.  At  the 
leaipti  ivture  .  .f  !hf  extvrnal  air  (OOdef^.  ^  it  wns  fmin  l  iiliiiost  impn*. 
sibk'  to  j^;iiite  il,  uml  \\m  onter  aurfv  of  tin  |.:t  «  n  at  niu  r  l  uil- 
dcHEed  and  formed  an  uil  deposit  of  a  very  much  lighter  colour  limn 
the  fnal  oil  itaelf.  Tlie  flame  wlian  tiia  vapatu  ia  bnnied  in  a  bi^iler 
fiirnaee  oTer  a  layer  of  broken  nrabriek  ia  ofdaatUng  wfaitene«ia  and 
I  'C'  uiiK"<  ulniMt  tWHpairnt  ai  it  spproaches  the  bridge.  The  exact 
form  in  whidl  the  eaubustion  of  these  hydrocarinn  vapoars  takes 
pla«c  does  not  seem  to  be  clearly  understood.  The  appearance  of 
the  (lame  at  a  disiancc  of  a  few  inches  from  the  nozzle  of  the  burner 
siipVTCtt*  that  ut  that  point  the  hy(lri:i-ttrf--:.iai«  nre  bTrniii;;  in  tiip  ffirm 
of  clylciii'.  All  gaseOUi  h  \  ilrocArlioni  whiii  ox]Ki=od  to  .i  ttMiiprra- 
turc  of  l.t'N'.  F  Wi.'ome  icoiyl.'nc,  nuil  it  s-.i'.'ms  Jair  to  as *u me  that 
the  vupotir  will  ilo  thf  tiiMo,  As  thu  llniiiL-  procreda  further  into  tike 
furnace,  hovvi:vur,  and  Llm  tumpcruture  becomes  higher,  the  hydro- 
carbon combination  mutt  break  up  and  the  rest  of  the  vapour  \n 
probablr  burned  as  carbon  monoxide  and  hydrogen.  Thia  theory 
IS  put  forward  with  dilBdawo  in  the  hope  ttaa*  the  mctian»  whira 
takes  pl.ice  may  be  more  worthily  dttlt  With  in  dttenwion.  Then 
seems  to  be  no  doubt  that  the  efficiency  of  liqnid  fuel  lies  in  the  fact 
that  it  is  capable  of  being  turned  into  vapours  of  high  calorifle 
jower,  and  that  the  rapuriaing  process  does  not  demand  a  large  heat 
expenditure. 

The  two  claecf?  of  at»paiatua  first  dcsct:Vi€rl  dn  net  vaport«f  tho 
fuel  l.tfon-  coiolMi-lion  tegiii?,  which  nieanM  thai  of  ihe  hiMt  fimic- 
ruted  in  liio  furmi'-i.'  \^n\w  coii-tderaHV  part  h  aK^otlicd  for  th-is  pur- 
p3ee,  and  ia  Ihtirfi  re  iicl  a\ail.ilik'  lur  e\  ipor.aui^;  water.  .  To  utloiii 
to  the  tcmtieraturoj  ic^jui^d  ioi  ii...i[ujjk'te  vaporiaetioD,  part,  at  ull 
eventa,  of  the  eoaatitnonta  must  be  expueod  to  toe  heatof  tnefVtrnace, 
but  with  careful  design  the  <]uantily  of  best'  thus  abatncted  can  ha 
n-duced  considerably  liclow  that  which  ia  nece^aary  to  eanry  ont  the' 
process  when  the  fuel  is  simply  injecvd  into  the  famaee  n  apn^.- 
The  fact  that  superlicatod  ati^am  hewers  the  boiling  point  of  hydro* 
carbon  oils,  and  therefore  prevents  cracking,  renders  ita  employment 
( ■^••nti-i".  if  it  H  dcfiro.l  to  oura  the  fuel  as  vapour.  Thi»  objection  to 
i;siii^;  It  on  luard  hliip  in,  :.:  course,  the  loia  of  frc -i.  w.iter  and  the 
amount  of  heat  lost  lu  making  this  lu&s  ga«d  by  di»tillin^  >r.i  wnttr  , 
this  laaa,  however,  ia — the  wnter  ventures  to  think-  iiioi>-  'inn  i  oju- 
penuted  by  the  gain  in  efficiency  due  t  J  using  fleani'^i  i  list  ill  111^; 
agent.  Jlr.  Motison  has  published  eohib  ca'culationn  of  llo^  |aii;i- 
tity  of  fuel  required  for  distilling  purpo«ea  and  applying  these 
cUculationh  to  a  steamer  witll  enipnfa  iiidicaiUitg  i,O00  h.i>.  «t 
aea,  the  i{uaiitity  of  oil  fuel  required  to  make  np  in  the  erapo> 
ratur  the  water  lost  iu  Ihu  burners  only  amounts  to  one 
ouartor  of  u  tou  per  day  of  SI  hour.4.  fn  thi:«  calculation, 
Mr.  Moriat.n's  ca1cuUt>(l  reaalt  has  been  mnlliplicd  by  Jour 
tr>  allow  for  deposit  on  the  aurface  nf  the  evaporatiog  oils. 
With  oir  as  a  ff-r'ayin^  flv'c!it,  there  i»,  of  i-oiir-C'.  rnj  \-:s~  :.f  fr.j^h 
water,  but  it  in  ii.ii  -tion'i'/l'-' whether  the  'nuitititv  ol  n.-,>iii  u->i/il  in 
the  air  cnmpiv- -  '1^  is  riot  gri'at»r  than  llut  r.oiiirnl  !!i  'he  'l  orii.T^ 
au-i  i-v.ipoi.,tiii->  t.ii.;ttlii;:.  Tho  ooniplrtt  i'(ii:ili.."tiu'i  nf  jpetroli-i,  1  ni 
apjay  il<.-{,<.uiU,  tii^lly,  uu  the  correct  reialiuu  lietweeu  ilie  volumes 
of  the  oil  and  the  .apnmns  agent,  and  aecgodly,  on  the  velocity  of 
the  spraying  agent,  both  of  vnieb  rei^uiiements  place  air  at  a  oon- 
fli'lerablc  iltsiidvantega  a«  oempMcd  with  the  ateam.  Tboganoral 
concluaioos  produced  from  the  inrcaUgatieiBa  the  writer  Im  made 
are  as  follows  :  - 

1.  Li<juid  fu<!l  iif  giKid  ijuidily.  mkIi,  for  iuatan<.'c,  l^iinfu  uil, 
uaod  in  boiler  fumacea,  if  eflicienUy  treated,  abuold  ihow  « tuduotioa 
In  coantmplhm  of  abwit  -lOpareant  aa  compared  witk  caaL 
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%  A  rtxiuctiou  111  Imuker  spaco  of  about  Vt  per  cent,  for  the  Mine 
mii^  of  ftul  i  •ndnoiiaa  of ahoot  60  p«r  cuL  iar  the  ium  ladiw 
of  ■etioB. 

X  A  ii'lnctiun  in  ihm  atolcehold  atajr  of  A  IfMlt  80  MT  cent 
The  .iiivant.ag«*  of  liquid  fuel  aa  rrgarda  (MM  Of  nunipaUtion, 
cleanliiMitis  aluvnco  of  smoke,  reduced  Icmperatiirs  of  itofcebold  ai 
compuad  with  coal,  increoKd  life  of  boiler*  owiDg  to  eonstant 
tem[K'nit«rc,  iiiiprovol  pfrfurniaiico  nf  onfjim-i  "wiiiff  to  roOHlnnt 
Mi-iiiii  [^^►^urf,  livnl  niil  K'  i-itlai^^U  (■>  llie  iTitmtier!>  of  this 

liiflittitiiit),  liul  Ibc  ipii>>ti"ii  iif  imniunily  fri iin 'l.inyrr  r»-i|iiir<-»  mme 
coufiJtrilic'ii.  Wi'.li  n  fufl  nil  of  whicli  tho  t!  i-li  ]piiiMl  is  2<X)"I". 
ur  over  tbrre  »houl<l  be  no  risk  of  cxpldiiioti  wliatcver,  and 
iinlew  there  it  want  of  ordinary  cnrv  in  the  iiiwiagemeiit  of 
the  bttrniDj;  apiwratus  and  ihe  fuel  supplj-  Ibe  danger  of  fire 
ought  aot  to  eiist.  Still,  Ina  luive  oecanwl,  and  it  bo  well  to 
couidcr  tbo  eam  fron  which  ihej;  faavo  orif iatttd.  Tho  moat 
iMtfid  canto  appear*  t«  be  intermittent  act  ion  of  the  baminf; 
■HfMitaa  Tbii  may  ari»c  from  dirt  in  the  oil  or  from  the 
piaaencc  of  water.  T<>  g«t  rid  of  t1>«  dirt  it  i*  >>nlv  nece!>Har7  to 
provide  an  eflicienl  lilli  riti^  i>|>|itrACui<,  itml  tliis  i>hiiulil  form  a  part 
of  all  lii|iii:i  fu*l  iiistalhuii>ii.-,  Thr  HTniid  r-iiinc,  the  iiri'.sfncp 
of  WiitiT,  ]'i  1 -I'lit-c  a  niiiu-  dill.'  ,li  |iriiMeiii.  AU  >Tuiie  hiIh  have 
a  certain  pniportum  i>f  wnti-r  iiitiiimtcly  iiiixiMl  with  them,  ftnj 
aathe  ipecilie  gravity  i>f  inn*t  fuel  oilaiafrutii  0  0  ti<  0-:<s,  uud  in  the 
cue  oiaome  shale  oiU  even  higher,  it  i«  obvi(>ii>ly  exc<*eiiint;1r 
diScaH  to  aliminato  tbia  water  \ij  giaTitatton  unl  tl' 
tMoperatqie  of  the  roiztnre  ia  oompaiatiTalf  high.  The  exi'^iuMMU 
of  oil  under  increase  of  tcmperatare  ieeomMeiably  gnater  than  tliat 
of  water,  and  loike  urrangement  wheretqr  beat  can  oe  applietl  to  the 
eontents  of  the  bunker  teems  to  Im-  nere»»«ry  when-  crude  oil 
ia  Dacd.  In  fumare.4  where  the  <il  iiiel  jjt  burned  in  the 
form  uf  va]iMiir  the  danger  rf  exllnrlion  from  the  f*ct  that 
water  i-  ]irihcnt  is  of  cunrre  eiii,-iili  i  jii'y  iniuciul,  for 
any    d        :  .lure   tliat     n    nil'icienl ly  !  ■  v^ip'rii-e  :i  fuel 

i«  iiinr.:  iImh  sulHcicntIv  hi^li  Id  i  ■. .i|rir.i!r  uat^i,  k)  ilj.it 
whcu  water  puses  into  the  api>aratus  with  the  oil  it  tla-thea  into 
alaana,  and  tlunggh  it  bnaka  aip  tba  atnam  of  hrdrooirbon  vapour 
doaa  M(  ptavant  aadi  ftatflui  from  harniog  nDleaa  the  amount  of 
water  ia  abnornally  lai^  An  experiment  made  by  the  writer 
ahowed  that  the  fire  was  not  extinguished  when  water  waa  prtufiit 
in  the  pmilOtliaiB  of  live  par  la  of  water  to  three  of  oil.  The  water  in 
tbia  aaia  waa  added  gradually,  and  the  contenta  of  the  bunker  were 
constantly  stirred  so  as  to  Beeuro  as  complete  an  aduiuturt'  of  the  oil 
anil  water  possible.  With  a  burnin;.;  apiiai.itii-  nf  the  nec<ind 
isy.  siliere  (iic  oil  fuel  ii  intpiiluiei  in  tl.e  f  rm  nf  .-i  iiiv,  the 
il;ih-!'r  1  I  I  vti:)^,'iu-hii;j,'  the  fire  when  «attr  :.-  pre-eiit  a  nl  .  (Hin** 
mueli  gie.iter,  but  with  a  wcll-deaigned  installation  and  pruper  rare 
on  the  iNirt  af  the  atlandaata  ancii  aeeideBia  aa  firta  ahouM  be 
impossible.   


■uGXBiciTT  worn  AGOOUm 

Tbe  Newcaatle  and  Diatrict  Electric  Lighting  Co  (Ltd  ). 
The  steatly  and  excellent  progress  oi  iliin  un.iflrtskiti;;  ia 
baing  well  inaiuuituil.  The  Hccounta  for  l^'.il>  sliow  that 
again  the  aggregate  cost.^  bu\i'  been  lowfml,  and  tiiis,  in 
spite  of  inattirial  incroase.s  in  the  fuc-l  cliirLre,  in  rent.s,  rati'H 
BDil  taxes,  and  m  lnw  i  xpenM-K.  .Mthdiigh  liio  fuel  item  liaa 
risen  fr.n.i  tlie  ii  .'iiiil,  of  IM's  to  OOUd.  lust  year,  Ihw  latter 
figtire  ia  distinctly  I  lI'jw  ibu  uverM^e  fn.  1  charge  in  coiupaiiy- 
worked  fltalions  of  simi'ar  output  and  loa.l  factor  last  jear. 
Tijo  item  of  oil,  WAstf,  iVe.,  was  certainly  above  the  iiverairH. 
"  Wages  at  station  "  exhibits  a  oornial  ligure,  while  "  Utpairs 
and  maintenancaat  atatioD,"  atO-09Gd.,  ia  abaormalljrlow,  the 
lew  nralt  in  tUi  n^aol  bang  mn  alightly  bdmr  the 

The  resulting  gaaantiag  otwta  f,  perhaps,  about «  faiihing 
pair  unit  under  wbtt  ttaqr  uight  bave  been  expected  to 


Aa  compiled  vtth  that  of  1888,  the  output  ■bowi  aa 
•dTanae  of  nearly  80  per  cent.,  the  number  of  unite  sold 
being  863,022,  reanlting  in  a  total  revenne  from  all  sources 
of  8*il7d.  par  unit.  In  relation  (o  this  moderate  average 
ptice  tile  working  profit  of  f7,1)5!)  was  a  very  cotnmendabio 
resnlt.  Tlm^  Ihi.-i  workinc  profit,  in  ita  rciatiun  to  the  mean 
Jxpendeil  capiul.  «.ia  nj  much  tninlljr  tlian  iu  IS''''  was 
largely  due  to  ihu  additional  ami  luijiroduiiliv!  capital 
cxpcuditure. 

As  may  l  i'  si  en  fmrn  the  f  illowing  table,  the  lamji  conneo- 
tioHH  indicate  a  gri.ii  ii^  1 1  li  r,i".ii_(ii  ;n  the  nau  of  iucrcasi , 
having  riten  by  nearly  iv.i  ^it  cent.  The  load-factor  has 
CidvMKcil  from  11l'7  per  caot.  to  U  tt  par  cent. 


Year. 

Vo.  ef 
masuaMTk 

Laaip 
eeaaeciioB. 
8  a|k  cqnic 

Out|Mll 

ITuita  anld. 

Rant 
aapeailj 

<Kw). 

Uax.  su 
demaoi 
Kw. 

1091 

IM 

UJOOO 

206,000 

1892 

161 

14,000 

290,500 

1893 

18? 

18.500 

585.500 

kk) 

3^ 

IBM 

236 

2}.S10 

431 .0-0 

360 

\m=> 

260 

27  51,S 

472000 

069 

4M 

13-6 

2^0 

28.C{)0 

»Ji.iia 

1,269 

460 

1897 

321 

33,000 

600.973 

1.269 

SS9 

1830 

«W 

zajM 

743,489 

1.369 

667 

1S99 

415 

49,«7I 

963,622 

1,600 

766 

The  National  Electric  Supply  Co  Ltd  i,  Preston 
The  Preston  accounts  forl'^'.'^*  record  sonic  most  intoresting 
and  commendable  results.  We  had  (icsa-sion  ia.st  year,  ia 
discu&sing  the  1M)H  aooounts  of  this  inulcrtuKint.',  to  remarlc 
on  the  excellent  obaraoter  of  the  costs,  especially  relativel/ 
to  the  output  and  load-feotor.  This  year  we  find  still  bettor 
figuiea,  and  wo  hare  warmly  to  oongratulate  the  enginoer  ut 
Uiie  atitloo  on  having  .>iccurcd  three  record  figures  among 
company-owned  statioos  daring  1899.  At  O-illd.  and  1-U2d. 
respaotively,  tbe  generatiog  and  works  ooats  are  the  lowaei 
among  the  coiiinii7etetioiu  but  jeur.  Ibaee  figures  ueboCh 
quite  ihieeJiutiunga  pec  nsit  bewir  Hn  merage  1809  ooete  m 
oompesT  ctttfaNM  «r  siuiilar  ou^ut  and  load  factor.  It  Is 
also  to  M  nolioefl  that,  irttb  tbe  comparativel^f  verr  moderute 
total  revenne  ligure  of  4-6d.  per  unit,  tbe  ratio  of  total  ocsts 
1(1  revenue  is,  at  H7-4  per  cent,  the  lowest  we  have  dealt  with 
for  iNflll  Bi  .  oun'-. 

The  luanugeiiu'iit  and  prop^^rty  charges  present  a  moat 
satisfiictory  figure,  whili'  iill  tbe  ^l'veral  item  Ol  gSMHiMillg 
c'OsIh  arc  coiisideralvv  umh  r  the  average. 

.Not  only  in  tho  n  ittcr  of  economy  of  working,  however,  is 
\.hii  un'icrtaking  pri^jr. -^ini;.  As  campired  with  IS'.IS.  the 
lamp  coiint'CLioii.s  n  hc  by  HO  per  cent,  .lud  the  output  by  over 
9i  per  cent.  It  is  satHfactor;  to  find  the  low  load-faotor 
improving.  Its  value  laat  year  WM  9*7  per  cent.,  aa  conpued 

with  8-5  pi  r  cent,  in  181»8. 

The  nccca.iary  extensions  of  the  station  are  proeeodtng ; 
adjoioiog  land  iiae  been  punbaaed.  and  a  new  boiler  and 
engine  booae  b  baiag  buQi 

The  loOowing  la  u  Bel  of  elMtiio  Mppty  worte  file  Meooali 
of  whieh  have  been  analyead*  tofeUier  witb  the  dates  on 

wbioh  statements  and  analysee  of  aeeoonts  hsTO  appeared : 


Abtrd^Mi  rMan!df»l)  Oil  18 

kji  <Uinn.-ip«n    N..» 

lUth  (Municipal)   AprlUu, 

r.<H<inl(Hiuilc«p*J)    _„..Aitg.  .1, 

B«Uut(Manlelp&l)  Jul;  r. 

NnnlnahlUD  ((^ampur)  \Mfl.  It, 

Bluklitim  iManiclpil)   ...Jul  la, 

BUckpool  (Honlclpal)   Oct.  ft, 

B^wnMinoutb  (Compaaj)  ..BepL  7, 

BolUm  (Hnnlclpil)  Mo*.  10, 

Bradford  (Msiilotptll  ......Juii*  Vt, 

ltl1(illOB(MllBldMl)  Mm 

BrMol  (l(aal«lp«l)  . Aag.  M, 

HpjialtrtKmtXCa.)  Jam  I&, 

Hrompti>aaKauitiiclaD(OK)Mar.  tt. 

Hiint«7(llmil<!ipar)   .Sin.  SO. 

Hortan-upm-TNat  (Mn.)  Aplfltl, 

BiirT(liiuaolpal)  S8, 

Cwbrtdn  (OowpaiBvt.  April  U, 

Cut«rl>>ii)r<Muiilelv*l)....<ict.  SI, 

CaidlS(IIiniMMl)  Die.  U. 

CfeaftBtCKmt&iaipam)  ..Mar.  i, 

ClMlMa(ltfidoa)  (Oo.)  Mar.  13, 

CMttaabaia(KaBjaipal)....No*.  14. 

CtaMtar  (MeaMMl)  Aug.  S, 

Cltjof  LoiMlaa(Ooaiiiaar)..JiUM  IS, 
ClMrkm»<U(OoapaaT)....Mar  la 

C>vcBtt7(Manlel|wl)  P*li.  S. 

CTo|4gii(Maiildpal)_  July  S>. 

D«rt»(lliuld|iair  Jan.  M, 

DvnbwrytMonlxilpal)  Not.  t4. 

Donr  (CoapaDj) 


DnodM  (Maiilclpal). . 


-_..ApiU  : 


Butbonrnt  (CoBpMJl 


i, 

■<U»bnrcl)  (ilnalclpd)  ....ntT  7.' 
Bz<t*r(Uunli!liMa)  _„Aiic.  t, 

J*..lk«t  r,e  (Ci  mtuoj)   April  27. 

Olu|l>  w  (UunlLlpal)  .....Sept.  il 
Onililli-Tj  (C''imp«ny)  ikt  1 ". 
DalUu  (Munklp^)  '>'pl.  '.'1. 

n>mmi<nnilili( Vtitry)  _..Juuv  i't, 

ll«nil)«t«»>l  (V  Mtrr)   »M.   l  ', 

Huilll)  |Mui.l:li>»f)  Ju  y 

bMr.K'l'  ;"""i':>P»J)    ...  '>«'-  »l, 

H»rr'iw  II  ..[ijjianj'i   ,Jun«  ItJ, 

llutyi  K       L.oi  natdKUna  tSrpC  >, 

lilTB   !•     irillAIIV)   July  «, 

UiiJ.kr.IM  I  .M'jBlclpall  _AU|I.  17, 

KiMl^MaAlaUlhMASir  Mat  ^' 
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IDUO 

twu 
lan) 

isw 


uaj 

uoo 

ISOQ 
18M 

1900 

IWrt 
I«n 

W.i 
l>  I J 
if" 

ltd 
1 

l-.KI!! 

lawi 

KKKl 
1  nai 
1;>| 

IIHII 

l*n 
III.. I 

lUlKI 

111  1. 

l:i>i 
liKKi 


KlBCMnn-iMi-TIUUBM  (Man.)  Jaly 
Luicwtor  (Manlclp*!).. ..Jan. 

U*di  (Manld[wl)  I>mi. 

LaloMUrlManlclMl)  Jno. 

Laytoo  (Hnnlclpd)  NnpC 

LlT«tpool(Mimtclnal)  Jnnt 

"     '    <C'(>nip«ny)   Jnna 

y  (MiuilcipU)  ..reb. 
(MaB!i.lptlK...8«pL 
K*«euU*  and  Matrfet  (Oo. )  Oct. 
lf«wcuU*-apaa-Tn*(Oo.)  0.-U 
Newnin  (MiHi.)(Miiiilclp«l)t>*e. 
tf oitaamptaa (Uaapaai)  ..Ott. 

XanrkkiaaaiiMiijr)  9m. 

HelUaiBmidiMuwa*),,  ~~ 
KoWogkam  (Mniidial) 
Oldhaiii  (HaaMvaO  •  •  • 
Oitord  (Oaapaov)   


itii(M«aklgiKO....ai 


.Aeriiia,tsoo 


Pnaeol  (OMBpuqr) 

PNalaa<Cii»paor)  »Saal. 

aaadlac(Ctaapaaij)  ........ON, 

SMMiMid  (Oonpaay)  Jane 

Sa]f<>ii)(Maril;liia1)  r«lt, 

4carl>nroqgK  (l!.'fiipiuiy) ..  ..July 
St.  Hcl.ii,  (Muiiicip«l<  ..Dm. 
iUmmm'  A  fall  Uill  (Co.) . .  rabi 

St.PKiicna(Vmry)  Jum 

jhefflcM  IMunl'-ip*!)   Ore. 

4han!dltch  (VMtry)  N'-». 

'*<iuthamptoB(HaBlelpaq  ..Nnr. 

.Houthi>jrt  (Maaldpal)  Jaly 

.loulh  ^hlehii  (Municipal).. Kor. 

SuflurJ  (Uunlclpaa)  All«. 

Sund^rliiiJ  (Municipal)  Nuv. 

TauuUjD  (Miiiilelp&l)   Java 

raubrliln*  WalU(Man.)  ..Smt. 
WakmoM  (Munli'ipal)  ..  .Dac 

Walull  (M  .iriii:li.>I)  Jnna 

WaDiiiwu-tii  (k;  irii[)4i:y)  Mty 
Waalmloi'.tr  i  jukij  )  . .  .Mar. 
Whlleti.vfr,  iM  1  Nl  ly.ij  ..Jaly 
\V|,,.  I1..1  III   I  111  .in  I        o.  r 

Wlii.la.it  (I  ..ii.jiiiiivi   Itec. 

Wi.kU  K  I'   irir.iiui))   11.V. 

WoLVfriiAnip'^  .cil  Municipal)  /  uU 
Wai:l»l'  li      i-illJ»li>)  Jill. 

Wonaatar  (MUDldpail  April 
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VndtrtaHnt  Wtritd  bf  — — 

DaU  of  OtmnMnoemtnl  of  Biffit —  — 

SytUm  tf  Snpflf   

CAM/#ntrtn«r._..».-^~^~  — —  — — — ~  — 


NEWCASTLE-UPOH-TYHL 

Npvmm.lIi^  \  lhit>i<!tElcC.IJg)lli>gOo.{l>t.l- 

.l.iiuinr}',  IfiMO. 

■\.  \>.  HuoUr. 


PRESTON. 

Tilt-  \utii>iiikl  Kl«ctria  Bu|>ply  On.  (Lid.)k 

J.  H.  'iVinj;c  olU-CBT.  irfthumttttD*. 


t  ■•!■:<•.  3t.18B8. 


QUANTITIES- 

,1    lotd  for  pn^^Mr  H^h^lriK,  fte,  —  .  — ' 

aa»d      '^^   — 

mm  BOLD  f  IS  s  o.r.  uaa  oataoitt 

Ukxlmum  aupply  d«iiuad«d 
Kombir  ol  iwUk  Umpt  


OAPITAL- 

Shurc   

BtOBOm  (TOTAL)  - 

AUTHOmBD  BUT  HOT  ir~ 

Share  (uQcaU»d)  — 

Loan  (Inclutliui;  Deb«otiiini)__M— 

kDAID  (TOTAL)  

ESSES7B  OB  gnTKIliO  rWR) 

SEPKECIAT10II  rmiD  ... 

SXPEKSKD  (TOTAL)  

I^nds  lud  baOdlogi 


743.4» 

71 

187 
War  J 

.■\7.vj:j 
39,660 
1  269 


111: I  .  31, 1S90.  I  DBC.»,tM8a 


963622 
Si»,000 
193 

■Vlt.bV  1 
50,000 
1,600 


uuraorfMnru 

BEVSHVE— 

TOTAL 


£132.728 
100,000 

74  357 

f)S  j7 

6S371 

33^783 
23,828 

l.OOO 
60OO 
88,995 
U,Wi 
i?5,'i5a 
20.909 
863 
-14.638* 


iP«r  kilowatt 

£105 
7S-8 
3S8 
586 

M  f> 
7ul 
46  0 
0-616 

a6« 

188 

07;8 

701 

4»« 
16-6 

-U'6I 


Tout. 

£140  0;<) 
100,000 

ao,ooo„ 

88  900 

5il00 

20,000 
51.100 

2,000'' 
7  000 
126.811 

<>8,2>5 
Z4,712 

m 

-S7,fl01» 


Per  klli.wttt 

£875 
626 
2S<» 
556 

319 


I  - 


125 

4-37 
792 

■i\y(> 

0',=.6U 

S87 


„  ipnUisUtbting   

H  of  lamp*,  ^c.  

,,         miKcr^TTaneeuii  aoarcM_...__  — 
E  >:  FENDITUBB  OUT  OP  BETEHTTB- 
tOTAL  ooaiit  

Fu«l  (ilKludiog  carltfl%M]  ».»M»KW_a 

Oil,  wanto,  mt«r,  rtWW 

Wai;«*  at  tution  .-_.._—__—>.-. ..m  —  . 
Repura  asd  maiDt«aane«  at  itollao  ______ 

Piitributum  ofdtetrieitfi  ____...._..._._. 

^^RvpafaiK  r«nnnl»«l  ailMb  Aii>ii_____»ai 
■ARAasiuKT  iuim'nornTT  CHinMia_ZZZI 

Jbnt,  raU*,  (MM  _.__............_ 

Btatioaery,  kc.  ____M,«Mav. 
fctaWlthnwli  cfaifa 


FINANCIAL  RESULl 

VOREraO  PKOFIT  rOK  YBA&  _^  

BniB flMttod  to OcFMciaUoD  Fund  ___. 

flam  ohtM  to  Il«)i«mi  nr  Sinklnf  Fund  . 

Net  lotrrMt  rm  l<»-«  'iv  I.  ri|'[,ri;:;irB  , 

BALABOB  FftOM  LA»T  AfCiiU.ST  

BAtAWCE  iV;iILABLE  FOB  UliTUBOTIOll,  JH. 

0Uii2IA£¥  &IViB£i>U  {<AiO 

rUOBHTAQB  OP  TOTAL  COSTS  TO  UMOm  BmVI 

Sxponrliturf^  ]M^r  kilumuct  C9tj'«clty  _«_»___ 

ESVXinTB  PEK  KILOWATT  CAP ACITT  

Kxpaoditun  |!«t         lamp  c»{a»ciil;   

WMUlfMt  MLf.  liMP  OAFigat  — ^-_. 
miVUUI  PU         U»  OUMHIMI  ...... 

Price  chai-f^  for  lightiuf;.  per  untt 

IVIo«  ctiarKed  fur  puwer,  u«r  uait,«.Ba,»aa».- 

Priao  eliarjitd  (or  {<ablk)  liicbUug   

MEWCASTlE^POHTTIiB..  BknaTkh  ,  i  _ 
t:«|iitHl,  ^  t>l'>)4I|it'Ltl.ji>,  c  laullMki  tv>rim«  h  I  ,  j,<.',|K  I' 
(vyt  i«I  >;i  I  . : ,.  ■!  Id,  hiMre '.'I  iDiutaiKi.  »i,.:ir,i.. 
/Sahji,  I  ,1,.  I  lu  xvniiii  fr\>ui  i  to  a  ptr  <tm  ,  'I 
mtani  '/li.  mil  ,t>- li  iur»  jm  <[u*rl«i,  lit  uttir,  A  Iii,  iimI< 
on  «JiaR»ta*lt««l.   ■  Iik1ii'I*«  ljiivr.tmr'r4*iiiiin«TntM>8  4;3tl*^ 


Ti'lxl, 

£13,863 
763 


£6  257 

!,'.:iiO 
541 
47*- 
678 


1.632 


687 
336 
81' 


4459d. 
4-SU!M. 
0-MM. 


OCOM. 

2-019d. 
1525d. 

•-.I.IS'l. 

0 

0-175d. 
0-tSTd. 


0496iL 

v-.::,i. 


T<.UL 

£15949 

£7,i«0 
5689 

.;,'','>,'■ 
(.fii 

l,''.aO 
380 
701 
701 


tCi7' 
336 


Prr  udIH-jIlI 

3  973d. 

J,61M. 

0  n  il 
o-io^a. 

I  i-;ood. 

1417(L 

0  17*1. 
0.J6M. 
0-096d. 

OI75d. 


06731 
<HMMd. 

OlOL''!. 


£7.54« 
1,400 

.""ilii 
133 
6^763 

8 


910% 

ite% 

0160 

6  95  : 


■I  ,.r  :i 

.liMl.L- 

I.  ,  1,, 


453=1 
£S,  li:,. 
£ia  17s. 

6b.  Hi 

(■,1, ' 


:  ,  |,-»iJ«l«J 

cmhiiit 


Tertal- 

£7,959 
1,000 
147 

307 

am 


"  7  37% 
0  28i 


41&037 

iW.iifi 

42iur« 

650 

jo.7,yj 
16,800 
538 


DEC  31, 


7%  491 
601.510 

&5,661 
M,6C0 

m 

TMVilowalU 

42  BM* 

712 
•io,io:i 
32  900 

ias2 


m  - 


6)1%  42'35'. 

M                £1.  r.'',.  10!.  £7.  Jh,  11^1. 

£0.  198.  Sd.       ,  £17.  Qs.  04. 

S».2{d.          ,  a.<.7l.i- 

6s.  4Jd.  10s.  lO.d. 

6«.fid.  53.11(1. 

ti'  7itt«4a.' 

A;42t»t  10*10(1.  Uuip  Ji 

l'ht^10lk--kK1Mui'<-«      Mil(«r«  Iiimr> 
.  >  :h    .h).  4  IiwIbiIci  clil  to  att«id<i 
to  ouOKlDf,  Mil  itt  "  ■•inp  raatntti 
•JIM  Ir  ur  (»)•       r«l«lc  cl  16  in 
nurcal  »or  ■.•jlor  |"j»<r 


ToUL  i 

fw*  kilontt 
gopadtr. 

gm 

'Mai.  1 

?m  klk>«a>i 

74,694 

JO,'>CiCi 

139 

84  941 

80  8 

s ; 

7-1  a 

28-6 
— 

-  * 

r  1 

3 119 
77,960 

6-rf7B 
JV:ill"i' 

55,r,iih 
:;,Val 
3,386' 

580 
145 

f.VB 
052 
iSIl 

-6<I7 

1519 
91.3»)  1 

9,4i?7  • 

2,7d7 
-8  407 

439 
8fr7 

9K 

M-2 
.'^7'J 
■2()5 
-  7  99 

i<i«»i. 

i^tft  *)nlt  toUt 

TuUl 

P«ruliit 

£9,150 

.'.11 

j  22 

4'9}0d. 

0  l(>iM. 

ODIM 

£11,520 

JH;4 
Viy 
f  21 
1  3 

4598dr 
■Vli'j,! 
0  Ifi,"*!, 
0  j^^tod. 
<K>085. 
OOOld. 

2i;.<7 

]'■/, 
,-12 
241 

/M 

11451. 

{>  '' ' 

0  mi. 

OOi'Al. 

0-331<i. 
0-129d. 
OV'JiJ. 

£4  313 

2^567 

'  '.v  / 
1  l£l 
177 
704 
SiW 
US 

1720d. 
lO^d. 

0'447d. 
0'071d. 

!  ^^^^ 

UB 

Cl'Wil. 

...;;,L 

]  197* 

0-106d. 

1,731 

0927d. 

1,746 

0  697d. 

68 
8d 

'10'.;' 

o-,'/:J. 

Mftld. 

0216J. 

n 
m 

57tf' 

O'Ji.,-,/ 
05731. 

omm. 

1  O-UM. 

T<>«»I. 

1  %  tu  mMn 

£5.282 
i.lOO 

71.^'': 

1  oy';, 

£7,207 

1,600 

1  MIX 

13 

,  i763 

0018  , 
373/. 

1,'V70 

18 
4.173 

0  021 

4  87  ; 

1  ^iHli 

1  — 

91 

»  li'i'lnil*>ici.iti> 

<  cnl-  lin  »lt  111"  "  i  '■'■  "  • 


37  4  ', 
1"M.  l:-.  i.il. 
£11).  I'ts.  2d. 

TiJ.  od. 
6s.  9(1 

7.L  lo  'i'l.  • 


(Ia4ti  ii^.o  ka  isM  aDd  JAW  ^u  l!^»>dlrMt'>Tl  i<iiiiiii«ra|i'><i. 
4li4       pvtlain|i'll-iar  MltrMnll, 
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ELECTRICIAN "  BBRIB8  FORTHCOMINQ  BOOKS. 


nUiMI  wnrj  TtUaj,  Mc*  Uxptoe* :  Poat  Ftm,  i 

Editorial,  PubUililof  and  PilBttac  OfflOM, 

1,  2  &  3  SALISBURY  COURT,  FLEET  ST.,  LONDON. 

Tflq.h-mr:  <M0  H'ttHiru.    Tit^imri):  "  Kl     Tli:r[  »s  XlA-ijirlR  I.mMxiM. 


AU  Uttm  ntatimgto 


'Mow,  A  dftrtitmmit,  tud  otin  tariiMM  m»ttir$ 
"THB  BLaCTElCMll|*MfllinMIMf, 

FM-Omt,  Loaitm,  B.C.  CJufm  ami  UoMf  Or^miimit  f$  ma* 

to  "Tm  Elkctiician"  Printinf  md  rMMnj  CW^n/, 

LiwriUi,  ani  ht  cntui  "  ComIU  and  Co." 
All  EiitcriaUiliin  to  U  aiirtnti  In  Tkk  EniTOt. 

All  littrrs  f'-'T  iJij^r.'um  in  "Tiiit  Elu  i  i  w^,'   ■•'  f  i«'Ji«i"^  ^viiitnt, 
mrtti  ht  actompanuA  by  tkt  nawu  ami  aiiriu  oj  tkt  vriltr  at  ividt»c4  of 
Jw  wWw  wtutntr  fc  Ukm  ti  mmgwrnu  tmmmuiatiani, 

-  U  »MttM  ttmy  PrUtf  mmriHg,  <■  Mm  /br  M« 
jy  ft  M  taU  ti  »«  fUwrnf  icektUtti  iimt^kam  tk$ 
m  fMm  wtoming,  tU  cAn  b$  obuiui  of  M  Btokmtn  md 

br*;  or  Smei frtm  Iki  PuhUskint  Ofi(*s,  at  abo*§ 
■•iMOiptlaa  littMk — The  Kate*  {or  Subscrlptioai  to  "The  Elkctkiciam' 
•xe  u  andef Ybax      Ualf-Ysaa    Qdaktu  ')  Fact  dee, 
mUMlIiacMi  MlN.        MbM.  _  tl-Od.     V  panbte 
Foftal UfelM  ...  MkM.  _  Ha.M.  .  •i.Od.  lintdvutcc 
.Vrt*  Vohmut  of  "  The  Eiictrician  "  tomwitiut  in  April  a»iOtiebtr, 


"Th«  ElECTSiciAW"  o/rr>  ifctf:wnal  odvantagM  to  AioirUiin,    It  bai 
t>7  tur  til*  UJT*«t  BlrodiAtloB  of  u>7  Bn{liA&  naftriaa  paptr,  and 
>ilii>iiltm  an  OTW  tka  world.  Jhu  tutemmt  it  guaranttU. 
MmHummt  SMi,  *«.,  farwariide*  MUeaUon  to  th*  fmOm. 
TMSB  AovnTitBMKMTt  inttmdii  for  thi  emntnt  ittm  ami  ivmI  At  0§Ut 
rtkan  First  Tost  onTliuridny.    Rnmali  of  txfirimf  aitm  Hummt 
lalitTj:i.ni  !c  !tjnd\Hf  jdeirUitmintimtuibtinPiiHitktr'lkaildt 
tf  Wtiiuiiaf.    Wnfftr  Aivirttumtutt  if  WtianAlf 
OrriciAl,  AnNOONcmaNTs,  AocTK         --     -  . 
acc4ftU  up  toB  p.m.  o»  Thurtiay. 


KLXCTRICAXi  BOOKS  AND  PUBUCATI0N8. 

Ail  Bochi,  Nrmfaftrs,  a»i  olhet  puilicaliuHi  can  bi  aritrti  iirict  of 
The  Electwciam  "  Printing  and  Pnilitking  Company,  Limittd.  Tkt 

a«U-ta«««"ELECTKlciAM"SuiBS  of SUuUard EiKiritoi  Worktatpmaai 

contittt  of— 

lUCTUOAL  TSinVS  VOX  TSLMKAPH  nOITXXXX.     By  J. 

BLToa  Toima.  M.I.K.I.  Prtn  lOt.  M.. pott  ItM :  kbrad  iii. 

TBX  rrvDxvTt'  evioi  to  svBKAsnn  caslx  mrnr*.  By 

U—m.  K.K.C  FMBKK  *i>d  J.  C.  H.  Dmtu.  Vrict     o«t ;  itmwd,  k.  M. 
SIBUMSAPHT  or  X  KAT  UTXSATUU  AVD  EXtXASCH.  Kdilw) 

flr  w,  a 


  Tttot  lt.,Vp*i  in*. 

MOTTTX  POWXX  AXD  SXAXIVe.   B7  K.  TuviiT?  OAim.  Priw 

\1M.  8.!.,  p-nt  free. 

■UBKASIRK  CABLX  LATIXe  AND  BIFAIKIX*.    Vj  U.  D.  WiLXOl- 

801.   rrlca  Iti,  ad.,  pu«t  Irre, 
SLXCTKICAL  LAXOXATORT  HOTZS  AID  TORKI  (IltBaatarr  and 

Adruowl).  Amn^KlbjDT.  J.  A.  KLUKs,  u,A.,  r.&.s.  Prtaiad vwHealtB 

ILZCTBOludxxnC THXOXT.  ByOLrvnnKAvinir.i.  Voit,  Friea 
121.  «d..  prat  (nt  ISi.    V 't  II     I  rira  ItL  M. :  pnat  rrw.  lit. 

fHX  ALTXSXATX  CTTRXXh  •  rXARdPOUIKK  IV  TKXOKT  AXD 
PRACnCB.  Bt  Iir.  J.  A.  ;  LCMiHa.  Viit^  l.-TH«  INDCCTIOH  0» 
KLKCTMC  CTRBKSTS.   New  J.i.irii  ».   Prim  IK.  ad.,  poit  IrM.   TOL.  U,^ 

TBI  UTiLisAnoM  Of  iKix  i  er>  <  i  bkknta.  Prio*  lu.  ad.,  poat  Km. 
niCTXTC  LAUS  AXS  XLXCI    0  i,IOBTI>0.    By  J.  A. 

VUBUMi  MjL,  0.80.,  r.Kfl.  Mmt  Bu  -  loo.  S8  ortctaal  IllutraUoiu,  Bilw  gg 

■umw nnosnov  nr  nm  <.9o  othxx kxtau.  hrM. 

f.A.X«im.lLA.  Xawadttha.  Mn Ma. ad., port ta* ;  abroad lli. 
mOTBIO MOmrX ?0Wn.  BrA.T.Snu.  Ufc«d.peatina^ 
TEX  AST  or  XLXCTBOLTnO  IXPAKATIOV  OF  ■XTAII  (Tk««rttlMll 

and  Piaatlnali  Bj  dc.  oaaiai  Ooai.  Prtoa  loa.  ed, ,  pntt  trea. 
XLXOTKO-CEXXUTXT.   By  Dr.  QaoBOi  Gobi.   Pnc«  2<.,  pout  traa. 

rXAPnOAIVOTXsroXXIXCTXICALITOUaret.  B7A.a.KariruLT 

and  II.  i>.  wiLKix9oa.  Fiii  11  gi  nil ,  umt  Iuil 

r.  M.  Wktbocth.   Prica  *■.  ad.  poat  traa. 
TBX  IXCAXDXSCXXT  LA»  AJID  ITt  KAVVVAOTVW  ftoOBlM 

H.  RAH.    FHoa  7t.  Sd.,BaM  Dm. 

A  pocKKT  BOOK  OF  SLXGTxicAi.  noixuxnio  roixuK  Sir 


l?Sil?Jd^p2rt  (Sa  iJf*'"* 
IBXLKM  TXLKOEaFhT: 


VIBXLKM  TKLKOEAPHT:  StaxALUKa  achom  SrAOB  wmoOT  Wiua 

ur  KLtiTi.ii  H  .(\ ES.  BjOr.  O.J.LoiHiB.   New  BdlUon.  Maaaa.aat. 
A  DI8X*T  OF  THX  LAW  OF  XLXCTBIC  LIOHTINO,  XIXCTBIC 

TRACTION.  TEL£3EAPHS.TEI.EPH0nHB  Ac.    A   l.  l l ;.7I.-(  ii*iwi*ii. 

Is.  A.    io  Juiauj,  Itfixi,   PrlM  ii.  oa.,  pn.i  rioo. 

GAXBox  iiAxnfe  ros  all  zlxctxical  rnrom.  By  riAKoia 

*«■*■  FHea  Wa.M..  poat  tim. 

XXX xAxvr AcnrHfor  iuotuo  ueR euwm,  a FMotui 

tMUOalo  tka  blaMUuBMDt  of  a  Carhoa  Manuftcinry.   Ma*     M.  VMt  iMtb 
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monio  Tuonov  on  nimuD  rulvih. 

t  sing  tijo  Mrm  "  railway  "  in  its  mo^t  general  sense,  them 
are  three  distinct  dassea  of  perm&nent  nilwBjr  reoogaiBidiii 
this  «oiaitr7  bj  soginMiB  aad  kj  tbo  h«i  of  dnliiMl-4kii 
tramwajB,  Ugbk  nilmyB  and  st&ndard  railways.  The  \\mVlm 
of  employing  eleotrio  tnetion  on  these  three  classes  uf  nilnr 
posHC'.'tscii  ituportant  elements  of  difference  in  each  case,  partlr 
on  aoooont  of  the  difonity  ia  the  eoglneering  oonditioiu,  «nd 
partly  beoatiM  of  Ibe  ipaeial  hiVB  and  departmental  ngMim 
which  have  been  framed  for  the  difloront  (li  scriplions  of  line. 
In  the  I'nited  Kingdom  no  attempt  has  yot  been  iii»i3e  to 
intioduco  olectric  traction  on  standard  railways;  but  in  ibc 
United  titatca  and  in  Bome  few  places  on  the  Cootinent  ihoit 
leogOa  «f  rtanteil  liaes  haw  for  aomo  ttme  been  worM 
olcetrically  with  bnth  engineerin>f  and  financial  sincess. 
The  New  York,  New  Ilavon  and  Hud.son  Kiver  Hftilro»ii 
Co.,  for  example,  some  jeara  ago  eqaipped  a  br&tieh 
lino  nmniiig  to  Nantasket  Beaoh;  and  lo  BUiMf 
saeoaBBfnl  w»b  thia  expariinent  that  greater  leagtlu  of 
main  line  wore  subsequently  einippol  on  tbe  same  system. 
Our  readers  will  remember  thai  the  lialtimoro  and  Ohio  Hail- 
>oad  Ca  alio  employed  electric  locomotives  to  banl  their  traias, 
many  of  tbUB  ol  the  heaviest  description,  through  their  loog 
tunael  at  BalHmore;  and  fi^ares  supplied  to  ns  by  th«ir 
cnRinocr  on  tlie  nccidon  of  a  si.'=ii  '.o  this  tunnel  show  tbut 
tlie  adoption  of  electric  traction  was  commercially  economical- 
More  recently  an  example  of  atandard  railway  eonstmetioD, 
in  whioh  alcotrio  traction  is  employed,  has  been  furnished  by 
the  Bargdorf-Thon  tliree- phase  railway,  in  Bwitzeiland, 
thouL'h  thi.s,  by  tlio  way,  is  an  example  of  electric  poW 
being  employed  from  the  outset,  rather  than  affordiqg  an 
instance  of  the  aetaal  aaperBeesioB  of  tba  atatm  loeoiiwlba> 
But  although  other  oounlrips  are  thus  able  to  point  to  tbt 
experiment  of  electric  traction  on  standard  railways  hating 
already  b«en  practically  uttatked,  tlioro  Li  nothing  in  any 
of  theae  intcmating  experiment*  to  ahow  diieotly  M>d 
condnaivdy  that  eleotrio  trae^  might  be  enoMiifidlr 
adopted  for  the  stanJunl  r.iihvaya  of  the  I'nitod  Kingdom. 
The  conditions  of  railroading  uru  largely  peculiar  to  each 
ooantiy,  and  what  ia  eonuiMraiaUy  aaooaBBfol  ia  tha 
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United  Statoa  or  in  Switzerland  might  conoeirablj  be 
QOdMiialle  In  this  oountrj.  On  the  other  hand,  deetrio 
power  has  so  abundantly  justified  ita  use  for  tramway  and 
light  railway  traction  that  there  is  strong  presumptioQ  in 
favour  of  it?  ailoplion  on  railways  of  ii  hpavier  type.  Tiio 
problem,  indeed,  lewlvea  itself  into  one  that  ioTolvee  only 
fimadal  toBMun/kKa,  m  to  irtietiwr  tbe  NflMenaat  of 

etearn  by  electric  traction  wonM  really  pay  the  railway  eom- 
panies.  No  doubt  can  now  eslsc  as  to  the  engiueeriog 
feasibility  of  eqiii|piag  Mid  nuiiiDf  »  itMidaiii  nilway 
•iMtriokUj. 

In  Tiew  of  fhew  fbeto,  ICr.  Itxv«i>m  mm  •bnndnlly 

justified  in  restricting  himself  to  comparative  financial  con- 
siderations in  the  Paper  in  which  he  recently  plac<»d  before 
the  Institution  of  Electrical  Engineers  the  important  question 
of"Ilw  SapenMuon  of  the  btoam  bf  tbe  £lMtm  Looo- 
motim"  This  tfndy  Paper  haa  liMn  nprinlod  in  onr  htt 
two  issaes,  and  we  bring  to  a  conclusion  in  our  present  issue 
our  report  of  the  lengthy  aud  useful  discussion  upon  it. 
Probably  the  highest  compliment  that  can  be  paid  to  the 
Mtbor  of  tnj  P*|«r  ia  to  aajr  tint  ^  has  given  riso  to 
0B«  tii«  feMt  ani  nuMt  fim«ly  of  diaoaBdons,  and  we 
arc  glad  to  atle  to  p:»y  ilr.  L\s(ii)ON  that  tiilmw  of 
praise.  Within  the  first  decade  of  the  now  imminent 
tmntMh  ontnijr  tiw  ptoMan  oi  olwlrio  niirowlbig  iriU 
be  prominently  occupytug  the  attention  of  every  large 
railway  comp&uy ;  it  was  (ally  time,  therefore,  that  electrical 
engineers  should  have  an  opportunity  to  discuss  this,  the 
nnl  gnat  ptobUm  of  eleekiioal  wginoaring.  The  kejnota 
ium  bMD  atraoik  in  Mr.  Id««i>eii''s  Fapor ;  tbe  jHaonaaum  lun 
been  woll  began ;  but  it  will  ho  &  loti)^  timo  before  all  the  matters 
involved  in  this  great  probliem  aro  satisfactorily  settled.  For 
tbe  preaent,  however,  we  must  confine  ourselves  to  the  brood 
qoaation  cmbodiad  In  Mr.  LamMMXH's  Phipar.  Tbo  Fapet  itwU 
oonalati  obieflj  in  a  eompacooo  belwaon  aotml  ttaaoa  nil- 
roading  costs  and  ej<tiiiiaicd  electric  railroading  costs,  on  a 
section  of  the  Midland  Railway  between  Uedford  and  London. 
¥<u  tbe  firet-n&ined  co^its  Mr.  Lumtfos  has  the  nnimpeach 
»U»  mthoirity  of  Mr.  ti.  W.  Jobxbqh,  tb«  Ifloontotivn  anglnaer 
fbrdie  Miffland  Bdlmy.  For  tbe  daotrfnl  eoato,  Mr.  Lajto- 
DOS  ha.s  madi!  a  number  of  astiumpiiouin,  wLIcli,  although  hs 
attempts  to  justify  them  in  his  Fap«ir,  were  almost  without 
oneption  severely  criticised  during  the  discussion,  b  ttie 
first  place  it  ahould  be  observed  that,  while  the  steam  eo^ 
are  for  tbe  actual  practical  work  of  running  trains,  including 
all  starting,  stopping,  accel.  ration,  gradieiu-dimljiiii,',  Ac., 
Mr.  liAMonoH  baa  aaaamed  for  the  elcctrio  costs  which  he 
filf  ignlBat  Umm  atnio  ooata  •  oonditloo  of  aSairs 
which  is  decidedly  theoretical  and  impraclicablo.  lie  ignores 
the  additional  energy  and  eoet  involved  in  acceleiatiun  and 
hill-climbing,  and  has  assumed  the  undoubtedly  simple  but 
pmotioally  impoaaiUe  ooncUliona  of  oniiorm  apaad  over  a 
pertaoUy  l«Td  traelr,  withont  any  Intannodlnte  ttopa  or  atarts. 
Comparisons  of  coat  Liised  on  such  aMnraptions  are,  to  say 
the  least  of  it,  open  to  criticism.  A  proper  lecogaitioo  of  the 
efi^ect  of  aodalantian  and  of  gradients  and  curves,  in  increas- 
ing the  power  faqnlrad  for  pinq^alUng  a  train,  would 
andonblodty  lead  to  very  oonRdwabb  Inereaae  fn  Mr.  Lanu 
uom'h  eslimak'  oT  the  ciipital  outlay  necessary  for  elcotrically 
equipping  the  railway  ;  it  would  aUo  poitit  to  a  l&rge  augmen- 
tation in  the  annual  cost  of  working.  Bat  though  in  these, 
as,  indeed,  in  other  respeets,  the  Paper  itself  adranoes  views 
and  esdmatea  that  oonid  not  reaaifo  tbe  aanetioa  of  expert 
electric  traciion  cngineerH,  it  niunt  be  conceded  that  the 
Paper  on  the  whole  afibrded  by  no  means  an  nnauitabla  peg 
OB  wbicli  to  hMig  n  ojaAd  diaonaalott  on  anl{{Mt. 


The  greater  part  of  the  discussion  was  devoted  to  considera- 
tions of  the  question  based  on  the  supposition  that  tbe  lailwaj 
servioe  would  remain  practically  as  it  is  at  the  present  time — 
t  r ,  that  heavy  brMfla  would  he  drawn  by  a  separate  locomotive 
at  comparatively  lengthy  intervals  of  time.  It  was  thus  taken 
for  granted  that  elaokrioity  oonld  exert  no  benefieial  inftoanoa 
on  railroading  beyond  tha  riaaplo  .aaattar  of  loplaBfaig  flw 
existing  steam  locomotive.  This  narrow  view  of  the  question, 
however,  was  held  to  bo  wrong  by  two  of  tbe  speakers — -viz., 
.Mr.  V.  Krn\<i'  i:  aud  Prof.  CA«fs-Wn.»oi(,  both  of  whom  can 
boast  &D  extensive  Amariean  expeiieaee  in  elaotiia  tnuttion. 
IMi  napaet  inH,  peirlupa.  noro  emidmtioaUy  brongbt  fcrt^^ 
in  its  moet  general  terms,  by  'Mr.  Si  kau  k  ;  for  Vmf  ('t,m;»- 
Wilson  confined  hie  remarks  to  thu  ijuestion  of  branch  line 
traffic.  We  are  in  perfect  agreement  with  Mr.  SPBAuts  in  bis 
daelazation  that  tbe  claiua  of  eleetrio  tiaotion  inmlva  far 
more  tban  ttio  mere  anperaaaaian  of  tlie  ataan  loeomotiva 
that,  in  fact,  tbe  influencf-  of  electricity  in  pormittiur;  of  a 
faster  and  more  frequent  service  of  vuhiclea  may,  in  the  end, 
prove  emn  a  greater  indnooment  to  its  adoption  by  the 
railway  companies  than  the  bare  qneation  of  lalaliTo  ooat. 
Electricity  can  not  only  supply  cheaper  traction  tban  atom, 
it  can  accompli.sU  tbiugs  that  steam  cannot  hy  any  means  be 
made  to  do.  Ilerciu.  in  our  opinion,  is  the  true  key  to  tbe 
dUmate  adoption  of  eleclris  traction  on  exiating  steam  rail- 
vaya.  It  will  not  be  tbe  men  question  of  oheqwiiag  th« 
cost  of  tbe  pnaant  tacfite  tiwtirill  impel,  and  imlMd  eompd, 
railway  directors  to  abandon  steam  looomotion ;  but  it  ill 
be  (be  ever- increasing  pressure  of  eompetition  by  rival 
electric  lines,  running  a  much  faster  and  more  frequent 
service  of  trains  than  can  b«  done  by  steam.  The  multiplica- 
tion of  lines  constructed  on  the  high-speed  system  proposed 
for  tho  Mancl luster  and  Liverpool  Express  Railway  would 
serionsly  menace  the  steam  railways  running  between  the 
aime  pleoaa.  The  gradual  growth  of  this  menaeuig  eompe- 
tition must  ultimately  load  to  universal  recognition  of  elec- 
tricity as  the  most  suitable  agent  (or  traction  on  every 
dtscription  of  railway.  Wben  that  time  shall  have  lirrived, 
railway  dupeotoni  will  not  be  found  to  waste  much  time  over 
aarfamlo  eonaidanitioBa  of  TalatlTa  ooata.  Sieebrio  traetfa 
will  not  be  merely  a  snpsrior  thing ;  it  will  be  the  only  thing 
poesible.    Bat  much  must  liappen  before  tiiat  time  arrives. 


GONTEtfPORART  ELECTRICAL  SCIBNCI* 

[Compiled  by  E.  E.  Fouhmeb  D'Alpk.] 

Gat  B'ttttriei. — Chemical  stuiliea  have  enabled  V,  liaber  to 
put  forward  ttie  f  roposition  that  the  oxidation  potential 
of  hydrogen  peroxide,  together  with  its  r>3daotion  potential, 
represents  the  oxygen  potential.  This  roJuU,  which  may  be 
deduced  from  thermodynamical  consideration';,  implies  that 
for  fixed  values  of  the  liydrogen  concentration  and  tho  o\ygen 
concentration  there  is  only  one  stable  value  (or  the  hydrogen 
p.^roxide.  That  value  obtains  at  the  oxygen  electrode,  and 
remains  constant  as  long  ai  that  electrode  operates  in  a 
reversible  manner.  But  the  concentration  of  IM  hydrogen 
peroxide  does  not  affect  tho  dynamioa  of  prooaaaaa  in  which 
tlic  maximum  work  is  yielded,  and  vhiali  oan  be  ledneadto 
the  work  of  a  battery  of  the  form 

Metal  I  metallic  ions  |  hydroxyl  ions  |  oxygen  eleetrode. 

When  the  processes  are  rapid,  however,  certain  metaslable 
conditions  may  occur,  and  it  is  to  such  conditiutiii  lhat  the 
author  attribiUeH  the  phenomena  ohserred  at  a  platinised 
pUtinnm  eleotrode  dipping  into  hydrogen  peroxide  aolotuuL 
as  wall    the  oatalyaniof  bydrogan  pamdde  by  ino^  dinded 

[F.  HaVBB,  fkg*.  ZaiiAr^  Dcktnliir  1,  IMO.} 
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lame  Shuoting. — In  many  ctscs  the  flow  of  electric  cumnt  in 
gases  is  a  process  strictly  analogous  to  the  How  of  oloctric  current 
in  liqaids.  It  conslsta  of  a  migration  of  ions  in  two  opposite 
direrticins,  the  direction  varyiDg  in  accorJanc;o  with  tho  foroj, 
and  ilie  velo«ily  being  proportionfil  to  that  force,  lint  in  tlip 
case  o£  g&scs,  with  their  (/reatsr  free  pHtii,  it  is  poseiMe  that 
an  ion  retains  iU  velocity  after  arriviD{$  at  a  point  where  the 
electric  force  is  fecbiti.  Tlii-'  procej^a  has  been  termed  "  ionic 
shooting"  liy .).  Sturk,  and  lie  now  mathematically  investigau^ 
several  of  its  a^^pti  te!.  When  the  ionic  shooting  is  combined 
with  a  diminution  of  the  elaetrio  force  in  the  direction  inwlii«h 
iba  iow  "shoot,"  as  weU U •  Aminution  of  their  veloe^f  by 
eoIllsioD,  internal  charges  arc  prodaeed.  Thus,  if  a  vaeatun 
tube  is  constricted  at  a  point  situated  within  the  positire- 
light  column,  the  electric  force,  being  gre«iat  »t  the  eoo< 
strietion  than  in  the  wider  spaoee  on  either  nde,  pcodMM  • 
ponitive  alimm  on  Um  ctthode  aids  ud  »  nantiTO  obMM  on 
Um  aoode  ail*  «f  On  daeatiiatioa.  lasneSaoiteK taiSda to 
Hm  yaaamtlaa  md  amgawiioa  af  any  ariatti 
naiinn  of  alaetria  ftraa.  Thia  ia  cumplified  iiTttiB  atnliSad 
discharge.  If  the  path  of  the  diseharge  is  oarTed,  ionic  shoot- 
ing brings  aboat  a  certain  centrifugal  force  which  throws  the 
M»a  oak  ol  thair  nataral  path. 

(J.  St/iBK,  Pkfi.  Zitttchr.,  IV.t  mter  1,  1900.J 

lAc  MgfitblgCM  £»  tke  T- ttgiafihonf. ^li  has  already 
MB  IBlMKUMad  Uut  the  introdaction  of  a  y^olftrining  cell 
in  the  drcuit  of  the  reconlirg  electromiw:-i,  •  c  :naidcrab!y 
increases  tho  sharpnesB  aud  cluarnc-Bs  with  whioli  Ihu  sound 
is  rendori'd.  This  obscr^-ation  is  now  explained  by  E.  Ruhiuer. 
fhc  preliminary  inagnetifation  probably  never  eicecds 
rj,00<>  units,  and  after  the  wire  leaves  the  iifighhourhood 
of  the  ekctromafjnet  its  magnetic  intensity  probably 
falls  to  about  8,0<>i.)  units.  Wiien  tho  uiro  'x-i  uyed  fur 
recording,  its  remanent  raau'netiam  wiii  iJien  induce  pretty 
°gh  magnetisations  in  the  core  of  lhi>  rccoriiing 
elnctrama^'nt  t,  with  a  maximum  of  noma  tt,UOU  units. 
Now  this  value,  w  hen  looked  up  on  the  curve  of  magactiaaUan, 
in  set'ii  to  c-onx'spond  to  a  low  permeability,  where  compara- 
tively largo  variations  of  the  msgneto-motiva  force  only 
]produoe  small  variations  of  the  magnetic  dux,  and  tberefoie, 
•lao  small  amplitudes  of  the  magnetic  waves  to  be  impmaad 
npon  the  wire.  lint  for  lond  nootda  U  ia  iiDpoctant  mi  Um 
variations  of  the  magneto-motive  foieo  aliinUltak*  pUtea  on  » 
steep  portion  of  the  maguetisatiOB  enraa.  TImI  eonditkm  ia 
AxUQlod  hf  iBtaribNiiig  n  odl  in  Ibo  ctroalt  whiota  ihall  ja9t 
oofltMnakle  the  msgaetiam  indnoad  by  the  wire  in  the  core  of 
tbo  obolRnnagnat.  In  Ponlaan'a  oaaa  the  £.M.1\  re<iuircd  is 
only  1  tolt, 

[B.  RvniiaB,  Pkgi.  ZtUtckr.,  DwMsibcr  1,  im.] 
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JfiifHeUtati«n  ^  Mntro'Ihipoiiu.—tt  is  interesting  to  com- 
lan  tba  mognaaaiMwi  o(  n  depoait  produced  in  a  magnetic 
iaM  niOt  the  aatnatotion  of  tfao  amo  dapoait  oxpoaad  to 
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the  magnetic  field  after  duptMitton.  This  has  been  done  by 
G.  Maurain  witli  it  deposit  of  electrolytic  iron  obtained  from 
iron-ammonium  oxalate.  The  results  are  shown  in  tho 
annexed  carves,  where  B  represents  tho  magnetisation  during 
deposition  produced  by  various  constant  fields,  and  A  the 
magnetiwtioa  pradneM  by  the  same  fields  when  applied 
snbserjueiit  to  non-magnetic  deposition.  Tbak  A  does  not 
start  with  zero  magnetisation  is  due  to  tbo  Mrth'a  OMnetio 
field*  which  i(  ia  vary  diffieott  to  eliaOnale  a]  togeUiar  B  tbam 


no  point  of  inversion  whereas  A  doee.  B  indicates  appareollj 
th<  maximum  intensity  of  magnetisation  which  the  aabetaoce 
i.t  capable  of  acquiring  in  a  given  field,  and  show!!  thut  tli*( 
maviiaum  can  only  be  attained  when  tho  molecules  imgt 
tlieniKelves  in  ubislience  to  the  magnetic  furc«  while  B'.ill  in 
the  stat<!  of  li<{iiid  agiyregation.  At  the  same  tim^,  lu^t 
maximum  only  relates  to  tiie  field  in  question,  and  it  is  cl-'^r 
that  the  absolute  niaxiinutn  i.f  n<it  attained  in  iialh  i;Ac\.\ 
10  C.Ci.S.  units,  in  spite  of  tho  comparative  freedom  of  (hs 
moleoalaOi 

[C.  Miciui.N,  Coi'<[*f  JUh'Iu*.  NorcQiti«r  26, 1900  ; 


Aparatton  WtrrUmi  Mnxigtf.. — P.  .Ii  gou  bn?  ileviscci  a 
differential  apparatos  which,  wliile  not  rreservini;  thr  ^atec^ 
o(  wifeless  messages,  enables  the  sender  to  commuucate  »t 
win  with  one  or  another  of  two  stations  situated  at  diOfertot 
diataooaa.  Ths  prineipls  adopted  is  that  already  proposed  of 
an^ytaf  maaiwicaa  of  different  ranges.  Four  sueb  mut 
wirsa  aw  amploytd,  two  at  the  sending  atation  and  two  at  the 
rssaiving  atolioD.  Thair  liaiglitB  are  ao  amand  that  ooi> 
of  ttaan  aova^i  aay,  a  laaga  of  H  milsa,  vhib  tbs  stbn 
doea  not.  Tl»  oinaita  o(  IM  eohann  attoBhad  tothatw 
mail-winn  arc  so  arranged  that  their  dmaltaaaau  mAh 
produces  DO  effect  upon  the  galvanometer.  Bat  at  a  ffirfaad 
of  5  miles  the  galvanometer  will  re.qpond  to  a  message  ftta 
the  sending  station  addressed  to  both  coherers,  as  only  one  of 
them  is  brotight  into  action.  At  half  that  distance,  wb« 
both  coherers  are  within  range,  no  offecl  is  produced  on  tb 
galvanometer,  Tliu°,  at  all  event.^.  fiomethinq:  of  th-j  iiatun 
of  sepiration  by  di.stance  is  obtained,  though  it  is  open  totbl 
obvioii.s  criticism  that  complete  netitrali.sition  of  iha  two 
etTecta  is  only  prixltic^d  at  one  definite  value  of  the  dislsiw^ 
It  would  be  better  if  the  message  itself  were  Nvitld lo Wi 
value  instead  of  the  abaeooe  of  the  message. 

K  limit] 


.\fa<in- ii*r<l  < 'hr'iH'iiiiflrrt.  —  ,\.  Cornu  Ims  turiitd  to  good 
aciount  an  accident  which  befcl  a  chronotueter  when  it  w 
brought  near  a  larpe  dynrnu  i.  Ilu  ri/a?oi!dd  that  if  it  CotU 
be  kept  going  for  '21  hours  it  would  kei  p  going  indcfinitjlj  if 
wound  up  only  once  daily,  aa  all  tho  moving  parts  woaU  b« 
in  the  same  relative  positions.  MoreoviT,  inriuy  of  the  actioM, 
like  the  accelerations  and  retardations  of  the  balance-wht«l. 
would  neutrali.^e  each  other,  and  there  would  l>e  no  msgoetio 
adhesion,  as  steel  contacts  are  avoided  in  the  oonetractioo 
of  chronometers.  In  studying  the  behaviour  of  this  ptrticulv 
chronometer  he  found  that  it  was  considerably  ioilueDOO] 
b\  tho  earth's  magnetic  force.  There  was,  in  fact,  a  d«linil« 
acceleration  or  retardation  for  each  arimnth.  ilis  ciuattoii^ 
expressing  this  effect  bring  aimilar  to  ihu^iQ  reprejenling  th' 
action  of  gravitation  npon  an  imperfeetiy  balanced  vbee) 
Tbs  pnMtieal  inpoctaoea  ot  tbaaa  naaaaaeboa  lies  in  tbetr 
beaiiag  nan  Almf  dmmanalais.  Kba  maoastiamof  ibv 
balanoa-woaala  aSooM  bs  oarefnUy  detannined,  as  well  aa  Iw 
corrections  neoesaary  for  various  magnetic  azimaUis- 
amplitute  of  the  oseiUation  sltovld  be  nwde  as  great  f 
nodeg  ,  as  pointed  ont  byPhillipa,  Vnfoiitnaatdiy.  dx^ * 
diflicuit  of  attaiDmont. 

;a.  CiiTiM',  Conpirs  ItcAut,  yov9inb«r 86b  WW 


fiOAD  TR&CTION.* 

IIV  I'llOf.  H.  8.  HKI.E-.iHAW,  I.1.D,  KRS. 

The  developim  iit  and  pragrcai  of  any  oalion  dependii  Ixrgely  "t"™ 
thf  impmvfincnt  m  itj  iiiEemaland  external  roMnn  ofcnmniuaicatif  - 
■l  iii-slij'....  Iirubuljlj  b*.'ijn  thu  most  important  lunti  lud  i.icr  sr  mtlie Rrawln 
autd  [111'  ineiiM-<i[it;  pru^fRTity  of  tliis  cHimtry  Juno,.:  lUe  piutfeBl"^; 
Xott ,  of  tlx.-  tlin.'e  me.ms  .i-t  ^.■•iniiiiuiii'„.iti:/ii— by  rij«d,  by  **? 
by  seA  the  t«  u  Jatltr  Lave,  daring  the  pMl  century,  grown  in  wf* 
a  wny  a*  t«  quite  cclipw  tkeiooiand  lisporlaus.af  ei>niD»nii<:^< 
by  road,  and  yet  it  is  prdbabte  thai  the  lattariSDiaiiis  «tiU  di'i^d 
the  niMt  important  of  all  lhi«c.  The  fact  in,  that  the  intrwiu'""^" 
(jf  mechanical  powvr  in  tho  form  of  iteata,  both  •»  applied  tJ  <b» 
loeonotive  and  the  mariiM  angiiM^  h«a  not  only  efTected  cban^^  •* 
as  to  abaotb  popslar  aUaatkn  and  eeauiMad  the  spplicatien  ofw 


*  Atalnwt  et  l>aiper  Had  Man  Ike 
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inataiial  renonicifB  uf  the  wvrlil,  but  lias  rH|iiired  the  application  nf 
scientific  rescareh  and  •ffon1«l  fcayr  f.  r  llic  invi-li^iation  rf  in- 
Bumerable  wicntific  problems  Aiunu^^l  ilume  prublems,  and  not 
t^anynuaat  Um  Inat  imp'trttnt,  h«vc  been  rrsfaNhea  into  the 
hwa  of  iniitolic*  of  ahiiH!  and  u}t«n  rail wajra,  and  it  is  not  too  much 
to  oar  tbat  Um  ttpaliioental  diieovories  of  such  laws  by  men  lik« 
Fraa4«  hm  hti  ao  little  iolluence  upon  th«  prartical  results 
uhieved  ia  rccoit  yccn  by  the  engiMtr  sad  the  Mini  anhitect. 

WlwB  w«  toni  to  the  subject  of  oommoB  roada,  m  ttui  that  up  to 
■itanjF  nta  tha  lait  fow  jrcani  there  have  been  no  cliangcs  during  the 
pMt  otatmy  to  attnet  iwiMnl  attention  in  the  construction  of  th' 
roods  themselves  or  in  the  means  nf  v«btcn!nr  impulsion  upon  tbem. 
Wc  most  of  courseexccpt  tin-  ititroductir^u  of  ttt.iin-propelled  vehicles 
about  Sffor  60  yfiars  agn.  unJ,  rrik'ling  the  literature  f,f  that  timf.  it  is 
clear  that  wlim  this  ucciirrc'l  it  was  a  matter  of  ^;rcHt  iLltrt.-t 
ihroiiglioul  the  Rliuk  coimlry.  The  abMluto  ami  complela  tailare, 
from  n  linancial  point  of  \  it  w,  nf  Ibe  slfani  carria;,'^  at  that  time,  and 
the  impusition  uf  laws  which  made  their  uao  on  common  roods 
impassible,  naUaal^aaiaaid  thia  iatanat  to  anttoalj  diaapprar,  and  is 
ma  responsiUa  fu  Iha  {nendiiHty  wUh  whldt  their  ttomble  i  imc««s 
it  regarded  to-day  by  a  good  many  people. 

Within  the  last  few  years,  however,  there  has  been  •  ramarlMble 
revival  of  interert  in  the  (|uestion  of  the  roads  in  Ukia  cooatry,  and, 
indf  «<],  in  the  roads  of  cvriy  country,  and  for  this  there  are  reveral 
impottAUt  caii'^s.  Irnlirtctly,  it  is  evident  tbnt  the  improved  facili- 
tiiis  ill  enij.liti.jnfl  cf  trHii-iwrl  and  of  travel  hy  luml  and  sea  have 
steadily  led  up  lo  a  liemncil  or  improvements  in  mad-i  .ind  nu»Rn!«  of 
communication  upon  t!'.ri:i.  Xnthinp,  fir  inAtainc,  cinild  rimic 
etrikingly  illustrate  this  iliaa  the  fact  that  the  gmti  railway  com- 
panies, by  the  force  of  events  utterly  nneipecied  upon  the  intro<luc- 
tion  of  railways,  have  become  in  all  the  laige  citiea  the  greatest 
propiktiiCT  of  MiKR  and  vehidaa  foe  tba  tmafort  of  fooda  aadi  in 
wumj  caan  alao  of  neaeengeri  tbeniaehw.  The  isTCDtioa  aatl 
perfection  M  tbo  bicycle  and,  quite  recently,  the  development  of  tli« 
motor  t-ar,  both  of  which  inventions  have  ^een  tendered  poteible  by 
the  jpadual  prcgrrss  of  the  mechanical  aits,  have  caii»ed  the  general 
public  to  take  the  keenest  interest  in  the  nature  and  condition  of  the 
roads  of  the  country,  while  the  poceibility  also  nf  prcidiK*inj;  at  la*t 
successful  motor  vchules  for  the  tran*p<_>r(  uf  ^c'Oih  Imve  li-d  to  the 
possing  of  thf  Li^lit  l/'vomntirwi  Act  in  l":>tj,  which  really  mtukcd 
the  dawn  of  li  new  epixh  in  thi." country  in  lueassof  cotniuunicatioii. 

It  must  not,  liowev.LT,  be  tlioni;ht  that  no  elianjea  or  improvements 
have  taken  place  Juiiiig  the  |ML5.t  eeiitui  v  i;i  i\w  dini  luu;  of  roud 
communication.  On  tbe  contiary,  we  tlud  that  at  the  beginning  of 
that  period  tbe  roadi«  had  been  allowed  to  fall  into  a  deplorably  Ixul 
conditioD,  which  the  630  Acts  of  Parliament  for  their  improventent 
MMad  na  the  f^mnm  70  jeaia  t»A  dene  little  to  inorave. 
The  faet  waa  that  thai*  aela  wn«  iMeMiMyhtoaiMt  atatHa  WMmr 
was  required,  and  tolls  bad  to  be  imiioacil  te  y«]r  for  tie  axpenae  of 
repair,  and  they  had  not  tbe  nlif^hteat  nbwBce  to  a  leal  improvement 
in  the  nature  of  road  construction  or  aprparrntly  any  influence  upon 
it.  Road-making,  which,  ceotniies  Itefore,  the  llomaos  had  taagbt 
the  people  of  thu  cotintry.  bad  at  that  time  become  a  losit  art,  and 
had  it  not  been  for  the  {^n-eatcr  attention  attracted  by  r&ihvayji.  the 
gradual  improvements  in  road  crsnatmetinn  byTflmrd,  .Nlacjidain, 
and  uthcrs,  and  ihe  comparative  p*rf<i'tinn  of  roa<jii  paveii  with 
stone,  wood,  or  asphalt  in  all  our  cities  to-day,  not  less  ttutn  ttiat  of 
the  ordinary  type  of  highway  in  country  districts  would  have  been 
more  generally  rtgnrded  as  one  of  the  great  Iriumpiis  of  thecentury. 
Whh  the  improvement  in  nwda  tbe  eoostraetion  and  design  of 
Tcihidee  tbeiiieelvni  baa  alao  atradity  improved,  ao  that  the  best 
deti^  for  hoi  De-drawn  vehicle*  suitable  for  both  light  and  heavy 
tl«llic  may  be  said  to  have  now  been  evolveil. 

It  is  Tioi,  tlisrefnre,  tn  1if>  Wi.nderid  at  that  the  sanii'  kind  of 
attempt.'*  whit:h  hav>'  l>t-i;n  sui  i;rH.'<l\;1'iy  iiiuclc  to  inve~tif;nte  the  nature 
of  the  power  rei[nired  (or  fhiyi  ami  loconiolivi  n  li.ive  l»ecij  nisd« 
daring  the  pat  century  to  iavestitjute  i<i-iii  irBciinn,  mui  ilif-.w  j 
KttemfiU  are  t^j  be  futind  reuonleJ  iu  vunous  books.  rnil.uMy 
the  niiMt  imi<irtaut  cotitriliution  to  the  subject  is  Oeneml  Moriti'» 
"  Experiences  sur  le  I'lram;  dt«  Voitorce  et  sur  lea  effete  destrocteure 
qa'alMa  amnant  ant  ka  Boiiti%*  whidi  oeetq^  that  aeeaomlithed 
UB  of  adanee  f ron  1837  to  1841,  tbe  lliat  eenei  bong  nndertaktB  by 
otderolthe  Minister  of  War  aud  a  wcood  series  by  that  of  the  inistcr 
ot  Public  Works  of  Kratice,  and  in  which  the  autlior  w^ui  aidod  by 
annteroiis  skUled  and  distlnguishtd  obwrvcrs,  from  which  it 
would  at  firtt  be  thought  that  little  more  rematnctl  to  be  dis- 
coveretl  on  the  sul'ject.  Thf  tr«1h  however,  th.it  th>-  pnihktti 
of  rood  trkeliuu  ditTers  m  u  Viry  e>s.fntiiil  m, inner  from  tloit 
of  the  dutetmioad'Oi  of  rtri^taucc  of  ►liijH  and  niilnvidf.  Tlie 
ni-yiutiietit  ol  II  l,,dy  lliroui;h  the  Wiiter,  and  of  the  nioliou 
o(  u  wheel  upuu  ii  itud  surt'aco,  tueh  u*  stted  mil,  i^rtiftrnt 

featurrs  which  have  enabled  definite  laws  of  resistance  to  be  arrived 
atk  On  the  other  hood,  it  can  scarcely  be  said,  (specially  with 
maeadam  nadry  that  the  sarfaor,  erea  at  saoaU  distances  apart  along 
the  tame  inad,  or  during  a  small  iaiiival  of  time  in  which  the  natare 
of  the  mathtr  bm  ah«gad,  waianla  eeBdilinna  of  aafthbg  like 
waHlamiltj.  Thna  It  ia  very  dflKeittt  lo  anivi  at  daflnile  Inwa  een* 


ceruiDK  rood  resiMance,  and  it  is  nut  surpriiiuig  to  tind  that  evvn  the 
experimctitff  of  Mohn,  and  the  conclusions  at  which  he  arrived,  were 
talen  oiceptioD  lo  by  another  distinguishnl  French  observer,  Duputt, 
who  also  devoted  much  time  and  labonr  to  the  enlgacti  moltiog  in 
many  different  statements,  either  algebnIeBl  or  itt  a  more  general 
form,  representing  the  laws  of  traction  upon  roads  which  luivc  never 
yet  been  reconciled. 

There  is  a  further  practical  reason  for  the  want  of  general  interest 
in  such  determinations  from  the  fact  that  the  hone  has  hitherto 
almost  entindy  Vieen  the  trnclivf  n^:ency  for  mad  vehi''lp».  Kow 
there  are  t«o  fea'.nrrs  of  dilten-ni-i'  l«tween  ni'.isi.-Ml.ir  tlfort  an  1 
mech  itiicjil  ]iiopnl.'.ioii,  one.  Udn-;  ll;e  relitivi-  maiinituile  of  tlic 
powf  r.<  eiiijilnyrti,  and  tlie  other  the  actual  nature  ( (  tiie  cir  .il  it-ielf. 
As  to  tiie  |iower  employed,  it  la  obviouii  tbiit  it  bi!C(iiue»  it  f«r  murti 
important  '(uefttion  to  know  something  of  rveistancea  which  involve  a 
power  ia  the  case  of  some  modem  locomotives  of  a»  much  as  4.000 
Mam,  or  ia  the  aaaa  ef  the  lime  noden  Atlaniie  Uacr  aa  «iek  ae 
erm  tan  tfinca  ttiaaataniahing  ownntof  power ;  and  thia  is  atQI 
more  the  case  when  it  is  remembered  that  the  nature  of  the  moMtiiar 
effort  of  animals  is  t>ach  that  it  eaii  be  applied  at  will  according  to 
the  varjins  resistance,  and  that  a  Midden  and  almost  incredible 
effort  can  be  exerted  by  a  horM,  as,  for  instance,  in  starting  a  railway 
w«?£;'!n  into  jiintifm,  whtfh  makes  this  sort  of  effort  peculiarly  suit- 
aiile  to  ;lie  c.>ndition«  of  tlt<-  case.  At  the  «ame  time  lhi«  fact 
natui.dlv  ivK-pttefi  the  pndilem  in  the  opinion  of  raoet  iienple  to  one 
of  -iiup^e  piix  titnl  ex)ierii  nce  und,  indeed,  one  in  which  expcriunra 
alone  would  tteiu  tu  olfsr  a  guide.  Experience  bax,  indeed,  practi- 
cally soh  ed  most  of  the  quesuona  eouiectod  with  horse  traction  and 
furnished  u«  with  an  intimate  lnowladi»  of  the  wcighta  suitable  fur 
vebialaaaadof  thakada  wUehcaabewan  upon  uem  bjrlienaa 
aa  irail  aa  b;  odur  antnalfc 

Tbefgii{9oingNaegaa,whiflh  ahowthat  innitigBtion of  tnatian 
fcaiiliiDee  n  tbecase  of  none-dnwB  vehiatw  are  of  little  valne.  do 
n«i|  howeve^  hold  when  we  come  to  the  snbjeet  of  eelf-propellad 
velnelc&  llolors  for  such  vehicles  have  now  wen  constructed  with 
a  power  of  as  moch  as  50  hones,  but  there  axe  strict  limitations  to 
possible  power  of  sach  motors,  and  it  i»  important  that  knowledge 
should  be  avniltble  in  what  ii  ecitapnratively  a  new  subject  an  to  the 
conditions  by  wlucli  ilic  ^;re4tte»l  economy  may  be  effected.  For  the 
problem  dilfirs  in  a  lein  irkiilde  w»y  frrjin  lUst  of  the  ntilwiky  loCO- 
oiotlve,  wliirh,  running;  cii  a  hanl  ^.teel  lavcV,  h.i«  enabled  the  Jiower 
to  ]»_■  inct'ui^d  iu  iueh  a  Way  that  while  liie  "  Hockct "  weighed 
with  its  tender  6  ton^  a  racdern  engine  and  tender  fre<|uenllj 
weighs  more  than  100  tons,  with  a  more  than  proportionally  greater 
increase  of  pomw,  Thus,  wherem  in  a  railway  locomotive  it  may  be 
dtstnble  to  eblala  the  greateat  cfieicncy  on  simple  gronnda  of 
eooBomy,  the  very  existence  of  the  motor  vehicle  from  a  commarchl 
point  of  view  depends  upon  the  relation  of  the  weight  of  noter 
required  for  tractive  i  ffort  to  the  useful  load  which  it  can  convey, 
since  the  load  which  can  bo  curried  upon  wheels  upon  the  com|iara- 
tively  yielding  surface  of  a  road  nut  lees  than  the  puseible  speed  of 
tmnnt  are  narrowed  down  within  a  very  smsll  comjiAH. 

Bnt  this  IB  not  all.  Indeed  it  isoalv  fitie  fidf  o?  the  qnestion,  aincc 
whertas  the  railroads  or  tramway!^  the  inopi  ity  oi  the  r;idM,iy 
c/jmnany  or  tlie  coiTKiration  whicli  lia*  to  niaititain  till  III  in  working 
comiitiun,  the  rojidn  orer  which  motor  vehicles  run  liidf.ii;,'  to  the 
public  at  lurge.  AbU  uliereoj)  there  is  even  upon  the  imixl  steel 
tnefc  of  a  railway  a  considerable  amount  of  wear,  which  redoot  s  the 
life  of  a  ateel  rail  in  a  very  definite  maaaer,  and  ia  a  factor  of  «»• 
siderable  importance  in  the  workiag  eifCBees  of  a  railway,  Ae 
proportionate  expense  to  other  itema  of  working  expenses  h  com- 
paratively as  nothing  to  the  co»t  in  maintenance  und  lecair  of  an 
ordinary  highway.  M.  Korestier,  whom  we  arc  proud  to  have 
amoTijj't  ii>  to  night,  an!  v.h_>*v  \i-iit  Kiiglaiid  to  read  a  most 
viilualih-  i'ai>er  on  "  Heavy  Motor  Ti.ilhc  in  France,"  i»  a  compliment 
which  we  all  hi^'bly  .is'prcciate,  who  i>  tlie  InK-fM^lor-tteneral  of  llo«d« 
ami  l!riil^e«  in  Fruucr,  iind  tlierefure  keeidy  :ntercete<l  in  llie  iiroper 
luaintcttauce  i  f  rnuilK,  aad  is  at  the  same  tiiti«  ane  of  the  nt(»l  diKin- 
Kuished  repri'xeiitAtives  of  the  automobile  movement,  has  de  iU  \t  ith 
this  subject  iu  tbe  Paper  in  iiaestion.  U«  speaks,  a«  it  were,  iu  a 
sort  of  dual  eapaciljr,  with  Ihe  olMal  knewkclBawlihdi  no  oueeiaa 
could  possibly  have  of  the  aeaat  alitat  of  heavy  motor  tnffle  on 
roads  iri  f'mm  e,  while  at  the  tame  time  we  are  aaaurvd  that  his 
attitude  toward!!  the  autoaiebile  movement  is  entirely  a  sympathetic 
one.  I  am  not  able  here  to  quote  his  ckUsnded  and  volitublv  remarks 
on  this  subject,  but  I  may  point  out  that  he  ^ves  instanri^s  of  the 
ruiiiiint;  T  hi  ivy  motor  vehiclo«  ii*  eonne<?tinn  with  the  '■  I'oids 
Ixitttds  '  .-ervit-e  iu  the  PrparLinent  de  hi  ileUNe  in  which  the  we.ir 
of  tlic  roeti-"  hif"  lii-eti  largely  inen-isevi  in  mie  i.l-i  ,  for  inslanee, 
a  wear  of  1*IH  cnbi.  y,U.  p.r  \ejir  per  inde,  uliiidi  mvolv.js  lUi 
increased  cost  of  £50  per  mile,  while  iu  another  it  liecu  ticcc^isiary 
to  spend  £60  per  mile  in  widening  and  drainage,  and  to  iucroate  the 
annual  ex  pent  ei  in  repair  by  £28  per  mile.  This,  it  is  true,  has 
bean  eanaad  if  vehicles  weighing  when  leaded  8  tons  travelUny  at 
the  rateef  8  miles  per  hour,  which  are  eimditioaa  not  yataHowed 
u  thiacenntqr ;  btU  It  indicataa  thu  the  anUeet  al  tbe  elfeeit  upgu 
the  nadaia  one  which  ilwnid  be  taken  op  aal  studied  bafbie  heivy 
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li«tar  vdiMb  tnfle  tin  becogra  gitMttl.  Even  at  wnmnt,  when 
the  moet  conservative  of  the  coantv  coimcilit  haw  not  hid  llie  hardi- 
liaod  to  chaise  the  li((ht  motor  vcbicks  with  doing  any  damage  to 
the  roads,  some  of  the«e  counciU  are  cuniliinio^  u|>on  anuihcr  ques- 
tion, \rz ,  to  obtain  an  Act  of  I'urliamcnt  to  roduoj  the  apwl 
Irom  the  pretent  lo«-  !initt  of  12  milea  per  huur  to  the  ttill  lower 
one  of  10. 

In  the  infwt"  oi  a  mutter  of  kikiU  national  importance  mch  a^< 
tiiiiL  I  1  heavy  motor  vehicle*,  it  ii  desiralile  that  no  unncceaaary 
oppoeitmn  tlioald  be  arouAeil.  Tliu  imposition  of  tolls,  for  intttnce, 
■oeh M  mn cnfoccd  npon  the  pRviuua  attero])ta  to  introduce  steim 
cuttagM  wmdd  almoM  i-«rt«inly  bring  failure  upua  the  preccni 
aUemnta  to  meet  what  ia  to  urt;«atlf  d«iuitded  by  Om  gamnl 
growth  of  trade.  A»  we  are  remfaxdid  liy*  neent  eirenlar  of  the 
Automobile  Club,  setting  forth  ieai<on«  why  the  ]>ropo8eJ  action  of 
the  particuliir  county  councils  nientionel  should  be  opp^»c-l,  the 
charf,-!-  i::  or,  tli,  l.iverjxiol  and  Praacot  muis  for  k  eoaeh 

vrar-  ,  nli:l-l  .Mr.  1 1 .:ini-^  ^ -iteani  carriaj^e  wat dui^kl tfe, «td 
in         tift-Ji       b«.  at  every  tiirnpike  liiXv. 

The  problem  of  the  road  locomotive  is  in  il«eli  ^•uthcl••ntly  dillicult 
and  cuatly  to  bring  to  (ucce».i  withniit  rai-iing  an  op;-  'i  Mu  h  a* 
would  certainly  he  ciimnl  by  any  li:-;nictive  wt'u  u  (  t  '1^  wh.-cls 
apon  the  road  iiurface.  The  f.Kiutt  ihin  ful.Jert  i-  ?n  i  It  the  malti^r 
ol  carefnl  and  thonjURh  inTrEliKation,  the  i:  ■  such  lUti  !«• 
furthcoming  a»  may  obuia  the  best  results  71111  the  |r-a'<t  |>K^!ii'.>l<> 
WUHwt  «fvwr  MM  0^1117  to  IhatMdBi  Nor,  iadeed,  eaii  the  effect 
upon  (tn  road  anrfitM  M  MfMMM  from  the  qaeation  of  traction 
itatif,  for  as  M.  FomSter  uyr,  after  dcscribine  the  exaet  action  of 
lite  wlieela  upon  the  road  in  vtt  weather  :  "  When  tbia  it  the  ca.M', 
the  read  continually  pre#edti!  an  inclined  plane  in  front  of  the 
driving  wheel*,  and.thi^  largely  incrca-wia  the  rolling  resistance,  ami, 
nt  the  eame  time,  adds  con*td«rablo  fiiction  Iwtween  the  (i  .  f  the 
ftlW'i  nil, I  ihc  dfpreJ#ioD»  that  are  made.  All  enijineera  1  -i  '  nr.  '  le 
for  roads  have  aareed  th»t  during  the  rainy  season  the  niiiing 
resiMance  may  oe  ti-el  li  ^hil  it  u  during  fine  weatlier. 
This  it  one  of  the  mo«t  unfavourable  conditions  for  mechanical 
ftopiBUflll,  far  U  mmittrtw  tlie  moton  not  only  bting  capable 
cf  •  ungla  maximum  effort  bot  uf  a  omlinual  cine,  which  may 
lie  three  times  greater  in  wet  weather  tlum  in  fiQCi  UsICM  4M»  it 
enntent  to  dimintth  the  speed  of  going.'' 

It  was  from  such  ccn.iidorutions  that  I  pro]>osed  at  the  recont 
meeting  of  the  British  AKsociatioii  ibo  formiitun  of  a  comroitt<fe  for 
invefftpHtiiis  tie  different  caniits  of  resistance  fur  felf  conlrulled 
vcbh  N  .  u:i  iho  common  mad*.  That  committte  h.n  for  its  chaiiman 
Sir  Alvxandi  r  B  nnip,  snd  i)ie  tutucs  of  its  mcndier?  ar«  Mr  T.  C. 
Avtling,  Mr.  v;.  .Mi.  Worby  Ikaumont,  Mr.  J.  1;;  n, 

Ptvf.  T.  Jludsoii  ikatf,  Lulwjci  R  K.  C'ronipton,  Mr.  A.  ilalloch, 
Sir  Dftvid  Solcmans,  Mr.  A.  II,  Sennctt,  Mr.  Shrapn^dl  Smith, 
Mr.  J.  I.  Thorny  croft,  Mr.  V,'.  U.  Whetltr,  with  myself  as  fiecrctarv. 
It  will  l)«  leeo,  tbereliire,  that  vt  ihaU  not  mly  have  the  benefit  of 
the  experience  of  ihiM  wiio  m  aathoiritin  on  light  and  fac«vy  motor 
vehicles,  but  that  wahm wpreiienlativea who luv»particnlM«iicri- 
ence  in  traction  en|tee^alia  also  <fi:ver«I  aMBkben  wboae  rnmae  are 
already  well  known  in  connection  with  iinjurtant  i'\pLTimcntj  upon 
traction,  a.s  well  &»  others  who  are  authorities  upon  the  nature  ami 
construction  of  the  roads  themFp're?,  It  vem  the  iden  of  the  Secic- 
t  iry  oi  the  Society  of  .\r;-  .n  -iiL'L'i'-liiii:  U^'  ili -inbilitv  of  this 
I'apcr,  that  the  matter  v  ilj  !  .iiirns.-ed  at  fuller  IcnRlli  Ui-night 
than  is  usually  p<»'siblc  nl  -.cli  i:.  i!  in- .  !,io(p  of  the  I!rili»h  Asaotii- 
tion_p  and  with  this  objict  lu  vjtw,  in  addition  U  iuenilH.Ts  of  the 
BoCH^  ol  Alt*,  the  Saentatv  has  kiiKlly  is>ued  iuvilatioai  to 
mCniDars  of -the  AutemobUe  Cluli,  anil  aUo  to  many  engineers  who  an 
interestctl  in  the  ijuettiou  of  road  traction,  lu  order  toIaavoM 
much  time  as  piwiil/te  for  discussion,  1  will  only  bntlly  alate  ft  few 
Ijoints  which  mutt  be  considered  without  att«mptiug  to  kuggesl  any 
c'eliuite  plan  of  procedure  by  ccmmittesi  The  ac  tual  line  of  iiivifli- 
galioo,  together  with  the  <  leai^n  and  arrangement  of » uiloble  appentl  ui^ 
will  no  doubt  occn)i>  i-iiich  time  and  carfal  deliberation  henafter. 

Naturally  tl>  not  thin:;  t..  be  done  m  to  i-tudy  the  lilcratnic  and 
expcrimtntiil  r  u  -  ^s  ].i  h  have  been  published  on  this  subject, 
and  I  have  papantii  a  ^ummai  N'  of  such  rcscarcht*  -lo  far  as  thry  are 
ol  practical  int«r«!<t,  and  may  fumixh  information  lor  the  work  of 
the  committee.  This  summary  I  will  not  attempt  to  read  now,  but 
fMMttad  to  udicate  certain  important  poiuts  in  ivhich  the  work  of  the 
eonmlltee  wUl  break  entirely  new  ground.  Thc'chief  point  to  be 
noted  ia  that  while  s  f«w  esperimcot*  have  bma  egnd*  upon  aefiaxate 
wheels  diawn  hy  mechanical  mean*,  the  bulk  of  the  otaefratioins 
which  have  been  obtaiueil  by  Morin  and  by  all  other  invrttigatora 
of  the  aubjeet  were  effected  by  employing  llic  tractive  iigoncy  of  the 
horse,  and  with  the  exception  of  a  lew  of  the  i.  xpcrimcnts  on  traction 
engines,  the  muscular  ulfort  of  animal's  bds  hitherto  K'cn  the  sole 
nit  an  s  of  investigating  toad  mi*taoc«.  How,  fur  the  following 
reasons,  duin  to  obtained  «e  pnwtkiillj  ottkie  for  applieatian  to 
ttll  pnipelled  vehicle.^  : — ■ 

I.  The  speed  of  a  horjc  is  not  capable  of  Icing  rif;iilatcd  in  any 
veiy  aMuratt!  wav  ;  indeed,  utonv  nerica  of  ubservaUuas  Iiavvi  bteti 
iioutad  to  the  diacaaiioa  of  the  two  paeee— walking  and  twltiBg. 


ThiH  there  have  bam  no  wy  aeeatete  meatu  of  determining  the 

law.i  which  connect  the  speed  of  a  vehicle  with  it*  Teloei^,  although 
Morin  ha.s  attempted  to  obtain  such  relation*,  end  numoroae 
algebraic  i-\pre.-,->ion!f  have  been  suggested  bv  virion?  oxperimeiiters. 

2.  With  tlie  hor.ne,  even  if  the  veljcicy  is  u  known  one,  it  i^almont 
impri'-il'lf  t  1 'ib'aiii  ;i  nnifurm  tractive  ftf  irl.  an-l  hcnrp,  iltbnjigh 
nuLnt-rnu-  r-flt  ici:  ■I'liii:.:  liyuamomeU-Ts  h  ivf  l'i>'U  ili'si-iir  i,  imtiting 
niort^  tUui  tile  avita({i!  iu>iii>tanc«  of  the  v»i>o<)«  kiisd.-'  uf  iuii<i«  has 
been  di'termined. 

3  The  increaiieil  speech,  which  are  not  ouly  pouible  {or  li^ht  and 
heav)-  traific  but  are  now  permitted  bv  lew,  leader  the  pnvioae 
obsef  vations  of  remtanee  at  lower  »|ieea>  of  little  nack  Tiie  hae  a 
mon  imporunt  beeiinx  oa  that  part  of  the  Riiatance  due  to  ahoeke 
and  vibrations,  which  DM  uew  yet  btoB  espeiated  from  that  due  to 
fiictional  resitlanceh 

N'ow,  the  enploymeni  of  a  motor  vcbicle  will  enable  laws  nf  road 
leeiatmee  in  mpeet  of  the  three  priiici|>lea  ineutioned  in  the  fo(«< 


Fio.  1. 


going  i>ai*j(rAt>hB  to  be  completely  dcilt  with,  and  it  may  nrtl  bu  out 
of  place  to  refef  ti  the  experiiMfuts  wliiili  were  carried  out  during 
the  pa%t  summer  in  Liverpool,  in  which  oue  motor  car  waii  made  to 
tow  another  over  roa  Is  of  (n)  macadam,  (h)  Stone  setta,  1, r)  wood  pave- 
ment, (d)  u«phalt.  In  tho  three  matter*  uf  regulation  of  speed, 
nnifomulf  of  tractive  effort,  and  ebili^  to  maintain  coneitleniblo 
speed,  a  nw  day*' esMrimnit*  •nlticed  to  *how  tliat  it  wa.t  i>oj«ible 
to  Frrtitv  accurate  and  rcientiSc  KMult*  by  replacing  the  tnction  of 
the  hor»e  by  that  of  a  j)  jvverful  motor  car.  One  ob»erver  is  readins  tlw 
fpeed  indii'ator  'showo  in  detail  in  Kig.  1)  whi^h  w^s  pT.«<H'  l  upon 
the  tyre  of  the  wheel,  while  another  oVtervi-r  at  tlu'  i  ii  k  oi  ihe 
car  pimuluincou'ly  re.vl*  the  indication  of  a  dynaxnuun  t  r,  \v  ruing 
down  together  the  speed  and  eorresfwnding  tractive  til  >rt.  The 
dvnamometer  (which  was  constructed  fjr  the  occafion)  by  which  the 
obEcrvaliona  were  mmle  i.-i  shown  in  I'ig.  2,  and  consists  of  an 
oTdiiiory  spring  balance  used  in  conjonction  with  a  da«h-pot, 
and  could  he  tegnlaled  *o  a»  'to  rednee  the  irieenletlliat  of  tnetivu 


effort,  fig.  3  nhdwa  the  way  in  wliidi  it  wa.s  cjiiried  upon  • 
temporary  wooden  frame  attaclied  to  the  liack  of  the  12  h.p.  tiKctor- 
car  of  iMr.  Holder.  The-se  exixnimenU  were  only  of  a  pr»- 
liniinary  eharater,  and  rii  nniiji?rsi,<,i  coiicluMvely  that  whilst  it  was 
evident  satisfactory  re-siilu  i  milil  I .  •  obtained  which  wouM  enable 
the  relation  between  resist  mr.  an  i  vi-loeily  for  various  kinds 
of  rands  to  l>e  a^urately  exhilatA  !  I  y  i  r  ipliii -il  luelhods.and  possibly 
the  laws  under  these  conditions  iiet«rinine<l,  it  wonld  be  necessary  to 
dv'ign  and  make  very  much  more  refined  appamtoa  than'  that  than 
used,  or,  indeed,  any  apparatm  of  the  kind  which  I  hare  been  abJe 
to  h«ar  of. 

The  foregoing  experiments  and  remarks  relate  to  the  possibilitiee 
of  experimenting  on  the  tractive  effort  of  one  vehicle  upon  another, 
it  should  bo  noted  tl^it  the  reiistance  of  a  vehicle  has  been  invei^ti- 
gated  by  ollowiii;.'  it  to  desecnd  a  slope  under  the  force  of  gravity, 
and  Fig.  J  fh'iws  a  nlope  wbieli  wa-  used  ill  some  trials  of  motors. 
This  alupe,  wheu  caretully  examined  and  ila  angles  measured,  jguT* 
tlie  ptolu*  ahown.  It  ia  deer  that  there  ew  veiy  Haw  Ulb  Imviiag  « 
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rafficientlj  uaifortti  fur  thin  imrpinK',  .uthough  as  »rti- 

fieial  slope  of  tinifvrm  iiii/Un;ition  luight  Ij^:  fniiinl  or  seUiallf  made 
§gt  the  inTciili;»ii',iMri. 

Il  ia  clear  tlial  lL«r«  are  twi>  furllivr  wa;«  in  which  the  experi- 
ments obtained  by  meaoa  of  bone  traction,  or  indtcd  of  traction  at 
all,  are  entirely  inapplicable  ts  modem  reqaiiWMBts  and  are  t» 
toUam  :— 

4.  The  propulsiMi  of  *  reldele  %y  maaak  at  the  effort  exerted  at 
the  rim  of  ice  own  wheels  introdncVi'  entirely  fresh  oonsiderationi 
m  to  the  power  required  to  propel  it  compared  with  that  by  urdioary 
traction,  and  into  the  cjueai'^on  of  (IkkIci  and  vibrations,  which  form 
an  ioiportont  factor  in  tLu  re<istancc.  There  are  also  questions  con- 
cerninig  wbicb  rnj  littlo  is  known  at  nraNat  aa  to  th«  nittiro 
mwili  of  float  nd  bade  KUtriag  fMpsobTdy :  awil*        aa  to 


IfM.  & 


wliallMr  the  vvhidialiiiion  flfectiTvlv  dn(;;{cd  along  by  the  action 
aritaom  frant  wheola  ar  pualied  aloiii;  by  the  action  of  its  hind 
wfaeela.  DdGbiiils  itaulta  eonceminf;  these  niattem  can  only  be 
arrived  at  by  specially  constructed  appliances,  and  the  use  of  motor 
▼chicles  tbemselres  foi  the  purpose. 

6.  There  is  the  important  ijuestion  nf  tlie  cITcct  -.ipon  ihe  road 
ittclf.  This  constituted  an  ituporUinl  [Kjrlioti  uT  iha  ruH-jirchcs  of 
Qen.  Morin  60  years  ago  ;  but  bjs  rwull*  ubtaimd  liy  hur'se  tmction, 
valuable  as  they  were  tor  the  purpose,  do  not  ti.'11  uh  much  m  -.Lc 
effect  produced  npon  roadswhen  ilie\vhc«l  itself  notunly  has  to  stjataia 
the  weight  of  the-vehicle,  but  aba  has  to  axait  «  tugantial  illect 
upon  the  road.  In  connection  with  action  upon  road  aorface,  it  is 
ana  injoitent  to  atceiuin  by  ezpadanint  Ilia  biak  lam  of  wheels, 
^—  of  ty  re,  the  effect  (so  littb  aadaiataad,  altboa((h  of  time- 
lunaand  iaterait)  of  tba  sooing  or  caatbig  of  irliad%  aadof  tho 


1 

FM.  4. 


rt  i-ulL*  fur  lu.i'\t  ol  varying  magnitude  iii-ion  roads  in  aU  states  liini 
CunJuiuriK  of  ihc  WL'Slbor,  In  aJl  llie  five  rlircctiLpns  aonvr  nperitied, 
there  ia  plenty  of  scope  lor  nsefal  work,  and  tfae  application  of  new 
instmnMnteaiMli  m  1m  viagmpfa,  wUek  will  acetintelv  indicate  the 
BalunaftlittdTlimaf  (lie  mad  over  irhidi  each  set  of  experiment* 
il  conducted  ;  the  telrmometer,  which  will  enable  us  to  iamtigate 
fmwtioal  qutsdoos  aa  to  the  efftct  of  Bpringa  and  the  bdnvionr  bl' 
Ivies  ;  and  instromfi^ti;  i^uch  as  tliuae  Mr.  Malloch  baa  aa^lcyed  for 
invtBtigaling  tailKay  it^ciion.  There  can,  at  anjr  fata,  be  little 
doubt  that  the  formation  of  a  committee  for  the  purpnstu  whirh  1 
have  brought  before  you  is  abundantly  iiutit:i.-  l.  Il  i^  imaii-.  to  be 
eeeii  what  the  r»»ul»K>f  their  labours  will  he,  lut  one  uiiy  1«'  ulluwtd 
tof\j.it.-i4  a  [, H  UB  hope  that  they  Will  l.o  s-'ilHi  u-ntly  v,il.;i>Iili;,  not 

only  to  be  of  practical  use  iu  aidins  the  progresa  of  roiad  locouoliun, 
iMt  to  1»  woith  lajyiog  liafan  thia  Boeklf  at  «)■»  fBtwDa  d|ita^ 


DISCfSSlOK. 

Mr.  J.  1.  THORSYCUOFT  thought  th»-  rpiuJrr  of  thi>  Pa|H»r  wiw  riii;bt 
r»KiUTlu»(5  road  tmwit  iw  the  mast  impuruinl  of  all  miKtm  if  transit,  'i  t 
vrCaiDlj  what  cvioonmad  paopla  wen  tht  means  of  cooTeyanoe  in  tbairowa 
locaUty.  Prof.  Hite-Siiaw  had  jniiaii  ort  tlw  iMiTJhM  imfiumm* 
wbkh  bad  taken  place  Id  tfimit  by  sea  and  nil,  but  road  ttnult  hisd 
remaioed  slnKwt  st^^tidnarr.  The  Reomil  srlmimtion  for  tlie  horM  waa 
well  earued  liy  iLat  uMelal  aoiiuid  l>ut  lii.erty  tr»  itnprovr  nur  road  transit 
wix  p!tict<l  ia  iiM|>aniy  by  tbe  ai'iiou  «f  pcuple  wlifi,  out,  .if  fniw?  lo-re  for 
tl'.fhorMMitroTs  Ut  make  legisJaUoiiadreme  to  tbasatoninl'i:^  industry,  such 
ai  cl  uirg'.og  C3  toll  for  a  vdticle  propelled  artificially,  wbsu  ibe  proper 
amount  for  lha iama vehicle. if  |>t'op«llr<l  hy  na  aaioal,  na4s,  Habaliareda 
boweTvr,  Uiakwiawcre  on  ika  cvo  of  i>  threat  improTemaot.  Loodoo  waa 
befciniiiOK  to  appreciate  the  fiict  tliai  iu  tramcar*  mun;  In  prnprlkd 
•rtiJtcially,  and  io  L<iveq>ool,  where  tbes  systan  liad  U-cn  Litc)j  [H-rfiy  Uil, 
tba  improvement  was  wooderfuL,  Aa  to  the  material  used  for  maJdog 
roads,  be  lonked  upoo  stael  ai  that  to  be  ottinataly  tisad,  but  that  in 
the  meantime  a  uwtarial  nich  as  as[>hslt  would  rsnst  the  action  of  trafic 
tor  a  long  time.  He  belie  sed  nme  aiplialt  rood*  in  Loudon  bad  lasted 
20  years. 

Ci.L  li.  Il  T,.  nt'iMPTdX  iM:i(Ua*aae«l  U»e  .V.ir.vl.nTly  of  the  itivc^iljfj. 
tion  whinh  lijk.]  liwn  ho  iibly  inrri'*luoe»l  l>y  the  rr-.^drr  of  tho  I'lificr.  Ai  he 
bad  mid,  .t  wmmittos  oi  s,h«  llritiab  Aesodation  had  boen  formed  to  go 
into  tba  matter,  wbit  b  was  of  tte  M^Mt  ktaiit  from  Ub  aida  o(  tba 
qDeotion — Tiz.,  the  military  site  Tha  imbiem  whleh  presented  Itaetf  fai 
any  new  couatry  which  it  desired  to  elTlIiie  was  tl>e  means  of  inker- 
aiiiiKiuDicatioD.  Tha  marface  of  the  omntry  waa  ci:im[x%^  of  varyiog 
iiiAtrriiln,  from  those  auiSedently  hard  to  fonn  a  go<«l  r.T*l'.vfiy  ut  nncir  to 
of  A  jv-fior  nnturc.  Ito  umlerstood  the  object  if  the  invf ?tit;atiou 
wiu  to  ascertain  the  taws  which  goreroed  tha  passage  of  a  wheeled  rehicJe 
over  such  WMjmg  wrfacea.  Hui  invest  jgitfoii^  >HI|innh  wi  oom* 
plicated,  mwfc  nsemsai-Uy  be  protraeted,  a»  tlw  sHulla  aubjeet  was  eo 
iiiliueoKd  in  ibla  fouotry  by  the  elTe.'t  iif  ths  weather  on  thr  tiirfiicn 
of  the  rtHUls.  Iu  llw  TnioHvAjl  the  couiUry  in  wet  wpiihvr  wii--^  very  .-vifl, 
aovi  tr!iT)«il  arrpAii  it.  w.in  u!moff  impoisible.  liut  whrn  tbl^  ruiny  wji*iu  was 
ov»r  tli^  »i;ri  ^.■r(!rl|r^|  it,  .nrl  ttaasformed  it  irito  iv  rfady  madi-  roa^lway, 
across  uhiah,  !iltUuugli  uau;  )uck«,  werestreira  over  it,  il  h.u  jinrfactly 
possible  to  drive  wheeled  Tehlelen.  In  the  Transvaal,  for  the  first  time  in 
warfare,  the  experiment  had  been  made  on  a  large  scale  of  su|>|ilemeiitlDg 
the  railways  by  earryiog  toilimry  ■Atirrji  nod  KUppl{<«i  hy  traetton  tMigiriM. 
That  had  b««o  attKodei!  wiH,  vory  u;rr*t  mo-i-f  in  dry  wpalln-r,  thmgh,  <if 
ooune,  with  dimiDished  cucceas  when  bad  suifacea  bad  to  be  oontended 
with.  Qy  WBlahing  the  reeulta  one  fouod  how  much  there  was  to  laam 
with  rsKwd  to  wheel  reaiiitAnoes.  He  believed  the  veldt,  when  as  hard  aa 
it  waa  In  the  months  of  July,  AuKust,  and  Seplemlier,  offered  leas  averaije 
nlling  rssiataoce  than  the  best  Knglish  road  at  this  time  of  year.  That 
day  he  hvlV><i't,  t  I  Atilfrrsh'it  t«HnK  I'Mjjim-*  utilrr  I'lmdiiiaiiH  if  iii;t:ial 
warfare  — ill  very  wot  woatbi  r — and  h.'Ml  Irf^^-ii  ].rorniir,iUy  impri'w&i  hy  tho 
exteut  to  which  the  surface  waa  deformed  under  the  wfaeals.  The  com- 
mittea  had  aai  Itself  to  aolve  a  vair  diOenU  pnblam ;  Uw  wUhad  to 
a\«ertaiD  what  width  and  diameter  of  wheel  were  beat  esjeDlMsd  to  mirf 
a  oertaio  weight.  fW.  Hele-Shaw  li«d  shown  that  any  point  of  the  wheel 
moved  io  a  curve,  mmI  argued  that  there  would  be  very  severe  cutting 
action  io  the  nwul,  there beinfr  ^  tcn^icocy  to  mn'.  e  that  f«^int  lo^igitnslinally 
along  tbe  road.  That  waa  do  >l<<ubt  true  tu  t-juiv  extent,  but  it  wai  ^^reatly 
modified  by  certain  facta.  If  tbe  wlteed  were  rolling  over,  say,  an  asphalted 
nurface,  the  partieles  of  road  immediately  aadirtkiaviiail  wwilld  not  owvo 
Ui  my  exteou  Suppouug  the  rosilway  were  oftsMthted  paveniiiittaahMigaa 
tboseamall  iniunawero  prevented  from  movin^«ii1<!wnyn  '.hi^y  wnuU  remain  i» 
»|«nllel  position,  Uuttakingareadwayundn  ttieinHurncv  of  wet  weather — a 
flint  rcxw?,  f^'r  exiinple— if  the  pa^ticll^R  <>f  Hint  wrrc  aitnilur  jiri'mn  to  thr-w 
aboveMen'.irDe^i,  a  few  at  theoeotre  of  the  tyre  of  the  wlie«I  wivuld  notb« 
moved,  but  OS  tbey  [ia^«d  ^anay  frum  tbe  ceutre  uf  the  whDcl  ibey  would 
be  tbtiist  sideways,  and  to  a  [lolnt  tar  outside  the  wheel  tbe  tap  of  tha 
roadway  wmild  be  moved,  lie  particularly  called  attantion  to  the  net  tbat 
there  was  a  piece  in  the  centre  <if  the  «hi-cl  »herL-  the  roid#sy  was  n-^t 
likturbed,  or  lo  little  that  it  h«l  luirdly  any  elV«i,  Tiu«  shomcl  thij 
enormous  importaooe  of  tbe  wtdtii  of  tbo  lyre  of  the  whe«l.  Taking,  aa  an 
extreme  case,  mobile  sand,  a  narrow  whaal  would  hardly  run  in  it  at  alL 
the  whole  of  the  aand  moved  under  tha  wliaal  sideways,  and  tha  whBH 
sank  in  ;  whereat  a  broad  wheel,  ofdnf  t*  the  large  number  of  uomofod 
particles  uaderasath  it,  hardly  sank  in  at  all.  Where  were  they  to  etept 
Were  they  to  make  very  big  sr.d  ci?n»wn»eiitly  b««vy  wheel*,  or  ta  «U>jj  at 
i'luje  luilf  way  house  which  Ci 'in bine  1  the  greati>t  number  "f  *lvanlagM  I 
In  .snutii  Africa,  where  very  broad  wheela  were  introduced  for  the  first 
till>a{toahatJuteoppoeMoBtothatlMa'1wowodMO^flHhoJQ»liiMOii 
who  useil  narrow  whwis)  tlwy  wara  abia  tale  aaomMia  Ipadi  oiwlho 
v<'r\'  thin  trust  of  the  veldt,  going  over  the  same  ground  far  HOAo  and 
almost  moatlw  without  hurtmg  the  surface  at  all,  wherMO  t»0  «r  tltro 
[riin^n  Ki(  the  imrrow- wheeled  IIost  wsggon*  ttentroyed  the  aarfaee  to 
jiitli  .ill  eiieul  that  it  could  not  l>e  travelled  over  again.  With  regard  Ut 
gravity  expeHnieuf ,  be  tbuaght  there  were  a  good  many  slopea  io  this 
aoant^r  aagciiBUy  ngalir  to  allev  ol  oaipdmntiMof  aadt  in  tfaowv 
of  (dMMvulf  tha  aeeaiaratlun  of  a  voblelo  staand  down  tbaai. 

Moo*.  FOHKSTIER,  Inspccteur  Ot.^«r«1  .Its  Poota  et  Chauuhes 
(speaking  iu  French),  said  that  since  the  work  uf  Morin  and  l)upult  there 
l^ad  not  been  any  exhauative  es)  eririie'in  inn  le  with  a  v««w  ol  ubt^inlug 
rhe  1  MM;:  d  tructiim  <>u  ib-  ollh  riui  irf  wes  used  in  the  main  rnadt 
of  the  hrench  department*,    in  Hann,  M.  Lavalard,  ou  behalf  o{  the 

UoniMtBaa  daa  OomibBa,  aixl  M.  BixiOk  oa  babaU  <d  tbe  t'om^'a^nie  dr* 
Voitnna  do  naco,  had  made  a  coMplal*  ssrias  of  expcrinwnu  with 
ref;iateriug  dynamometers  founded  on  that  uf  Marin.  M.  Mielieliu,  in 
uriler  to  ilauiuuatiate  the  advantages  of  pn«umatii^  tyrns,  had  alau  uuule  a 
ouMbar  ol  oomnarativa  aanorimenta  on  tha  diflareot  niodways  nt  Paris 
witli  (ha  laua  Mnotat  ttlid  irilh  mtal  tfroi^  irith  tfiBi  «f  oiM 
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Ud  »ith  piMiiinittic  tjrr«».  The  grmt  Hr»wWV  t^i  lh«i  u«i'  i-f  \I.rijr« 
d]rininiufD«trr  wm  that  it  ppquirod  ft  knowlpdgr  of  thr  i^np«  nf  llie  road 
trnvened.  -r  It  imv- -•^^^  t  i  ••  i  •ir;i';"  th«  effect  of  (tran's-  fi-  ti  t(>nf 
•>f  tba  Irncti  ir.  }|(  h.Mi  ;.iii-'<  ,f.  iu  -■itii./  exiKriuMiit*  wliiih  li  nl  irricil 
out  lOMcertain  tlkC  varjuig  tractire  foncn  te<}uw«tl  Ijy  tUServnC  rnmlwityt 
(woadi  rtMM^  anlwllt  or  MMidkm),  t4«|Md  »  nijliottfwi  of  Marin's 
djKHMagaiar  wRb  Uw  jpcadnhim  tiipMlitt  dinriMfl  hf  tb»  tmhwnt 

Fr«!c:li  eoginwr,  H.  I)«anuit«.  In  tlii<  ii|ip«ratu>  (Ji<-  efKii  l  Kravtlf 
mm  eliiiiiiuit«>l,  and  it  wan  i»)»»ilile  in  a  »iogk  jnuni'-j,  williout  any  know- 
Isdffv  of  th«  iiiclioati^m  nf  thp  ro-i-!  tn^vrri^*^!  nTi^iin  an  acruriite  recxir*! 
<if  ih«  force  e««rtc«i  i.)-  n  tl:>:  iliivrc:.r  -uif  cLv.  Tliis  apparalti*  h«  bad 
used  'ucceatfullj  in  a  j  uruey  he  b»<l  uiuic  iu  IJjo  fr'jm  l'Ari«  M  M^r 
Htll«»,  and  he  recomniendeil  it  to  Ih*  attentirn  of  tt"ae  intare«t«d  in 
limilar  roMMkrchea.  He  oiuUl  alto  eptak  fuvuursbly  uf  cvrdkin  Tnolih 
eatiuna  made  by  M.  liicliAnl.  and  wUk  thw  BodUlattiooa  bo  could  a|ieak 
well  of  it^If  r<f(n>t<Ting  fl;iuinH«M(«pi  TlM]r«Uiate*t(d  ptnOIMlcrror, 
and  lad  certain  other  ailvantagW* 

Mr.  W.  WORBY  BEArMOST  mH  with  n«»rd  t»  <  .)  <  •r..tnp'..>i> » 
rtmarka  on  tb«  widUi  of  the  whe^.  imtaad  of  iusintini;  upon  «  wi  itli  f<>r 
the  heavier  TehicJca  of  lin.  |<cr  tt>n,  or  jiii.  pw  ton,  tikes  ahould  b«Te.  fur 
in;  aize  or  weight  of  veliick.  a  tuiaiuiuui  width  of  wliM'l.  nuil  heyond  that 
n  Kraduallf  decreaaiun  extra  width  per  unit  of  load.  Tl.'-  V-y\'  r  v.  tw  of  ureal 
imporlaikoe  hecaune  it  drew  alti'uti<>ii  to  thit  rral  auUtm  ibilt!  diirimlly 
viz.,  tlie  road  ijuention.  'I'hrer  yaara  i^o,  in  bii  Uautor  iectttre*  mmrton, 
he  had  drawn  attention  to  the  road!  ciwartioDtHi  pMBtidaut  that  ik«iM 
a  grrater  ditlicvlty  than  the  prodndioo  of  tb»  VCDmIm  Hwwltno.  Tbm 
improvemeot  of  the  nvid*  tih'juld  hare  for  it»  first  ol  jcci  the  imi  rovcnient 
of  traneport  ami  the  re<luotioo  of  itJ'  (ott,  to  uiy  notbiDg  of  health  Kiving 
plcKTOic.  TIi«'  1  rr|  ■.,-<»J  tr'-ti-r«i  ••{  the  apeed  of  ii;ot<ii  vehicl'jH,  if  carried 
iiit"!  l'IIclI.  »l,u1i-1  c  :--ii'h  I'tic  Ml  tuoat  useful  tiHlUKttiea  in  thi«  cnuntry. 
That  tnduatry  waaatreaniy  Urge  in  France,  ami  in  .\nierica  wiia  gr\><«ini;  to 

wi!imMt«8tth«tMMM<inB«lemtuiiM(l  oat  20*«hi(l«a  t«>'«**y-  if 
It  Iwd  tM  hmn  far  rMtHrbm  acta  Mid  meMum  Rnittand  would  h»xr.  heen 
the  fir«»  In  th'  Md,  Mit  a«  mattrm  >t*)d  the  hn.l  a  grrnt  deal  to  flo  to 
attftio  Ihi"  t-inti  I  nf  li  r forapetitore.  The  impittant  piint  to  determioo 
upon  DOW  wa«  that  they  alwukl  not  b*  lad  )^  Um  iiom  ftofl*  who 
kBew  nothing  of  (be  ■MttVi  biU  lMul4  to  DM  lA  I'M  tba  raiidt  In  a 
tegilimate  manoer. 

IIr>  i,  BROWN"  aaid  th  if  -.■<  nowaiUya  it  wai  nr.  •••.■•nry  t<)  ilefiiH-  every 
thIn(Ill*fM7  acv  ui»;i;  wij,  it  «a*  (lerhaifl  forluniUi'  thai  hi"  in»trunwcit, 
the  viai^rapti,  which  vtx  for  the  puri"  '"  r*  1  -wing  iiie<iii«litie«  of  rorvdn 
ahuiiUI  buve  been  invented  iit  this  pain  ul.i  lii-jp.  He  w<rul'i  not  dwol 
apon  Uw  KUul  detaik  of  (h«  inatruuient,  as  it  had  been  deaeribed  V^fore 
ttoMyihAtMdatiM.  lI*«iAibttadKdiicnnawd»lirttolMUrun.ect. 
tbi>wiii|{  tto  irrfgolMtttH  of  wrtalB  mad*,  la  wdcr  to  idMMr  the  vay  in 
which  il  worked,  and  afterward"  briefly  ^plttloed  hU  iarenlion  by  inranK 
of  a  lantern  illustration  thrown  on  (h«  SriWrB. 

Mr,  A,  It.  SEXXKTT  winhed  to  rorie«t  a  wronn  imprr'nion  which  might 
I  e  i  Tf  iiUil  by  the  Taper.  A<  a  imittT  of  fiKt,  Knnli»h  ciigincei^  had 
really  led  the  world  iu  tlx  matter  <4  ruad  tractioo,  allhuugh  they  were 
notr  «g  nej  laykwai  J  m  h.  About  tto  yair  183%  Idt  tm  orihiaa  yeats, 
aannbana  mn  maaiog  icguhiriy  iMtvaaii  Faddlaetuii  Md  tJte  Bank,  and 
carried  many  thouaanda  of  perK'>nsuver  rintouvilTt  Hill  without  ii  single 
apcideot.  That  would  show  nliat  a  nuin'Uiouv  tlcinj^  it  wiu  to  paxs  .in 
act  BUbaeijuently  to  prevent  the  jirr^re^a  of  iu<h  an  iiirlu-try.  When 
Prof.  Hele  Shaw  ajtoke  of  the  trating  nf  road«,  ho  wi<fb>Al  to  iinproas  yifjD 
tlie  nieinben  thai  he  was  sfieaking  nciontifi-'illy  und  not  praolio<*lly.  Tbf 
idea  of  the  cxmiaittre  waa  to  God  the  proper  wny  of  applvtug  uotor 
vehicle*  to  the  rrtade,  and  whatever  it  ■Di|;ht  do  It  would  ha\  e  the  efTerrt  of 
improvint;  the  r<jnda,  so  that  sti  hoi-*<<  uwuer^  w  il  l  luivr  rcaxm  to  bo 
grctteful  to  it.  He  need  hardly  my  that  Ihr  i  mUr^-,  havini;  to  'Irjl 
with  k  scientific  utibiect.  and  not  with  ai  urt,  w»<  very  ^'onr,  Tlie  iire^eiit 
Aot  of  I^ariiameiit  cuuM  only  i>i^  looked  upon  a«  a  kind  of  comprotoisi 
liatlMHi  |n»hibitinn  and  permiwion.  He  hoped  one  of  the  re«uiii  "f  tlic 
Uboimof  the  committee  wnuld  I*  to  thow  how  little  dumaj,-*  wii^  done  to 
Um  road*  by  heavy  traffic,  even  if  it  did  n  >t  d'j  rt-^l  g'v>.l.  Knit/  i;yi!li«t 
Itn-w  that  the  Ripley  m»»!  I>»ii!!?a  vory  favourite  ■•im!  for  bicyclej.,  wa» 
11.  "t  l  oautifully  awci  '  i  i  i  J  il  l  .:,  like  a  fnr|iel  ;  yet  IhiTC  wer"-  stifl 
small  minded  pat^le  to  be  fuuud  who  deokra  that  Ucydes  destroyed  the 
nada,  Althoagli  poor,  A*  cacmiUM  had  «■  tnvriDiMia  ammmt  at  mrk 
to  do.  Pnf.  H«la-ai«w  bad  said  tbm  waa  a  great  diBereacse 
of  ojilniun  aiiioiitf  aut<>roobiU»l«  as  to  the  pro)>i>r  nitthod  of  apply- 
ing tlic  [lower  of  the  motor  to  tin-  vehicle.  Soiiii?  experinteutt  which  he 
liiul  made  ih'jweti  the  aiiormou.^  tAltuence  whi>  h  the  jxiint  jiL  whii  Ii  the 
motive  Jiowcr  wm  appliad  had  U|Mti  the  |>r'>puliiun  i>t  a  vehi.  V.  it  Iwing 
•  "tn  (u'lveiy  proved  Ihul  thet*  a  Rrrait  advantai^r  in  driving  hy  the 
f'>re-whe<.'l>i.  He  had  cxperininntad  with  every  kind  of  rabiel^  trmn  a 
very  liglit  phaeton  to  fijur  h<>n«'  lirakr.  Pore  « iirri>>w  driviof,  nowwet  , 
invo'  ..:  i  1  .  rf  diffii  ult  utf  haiiic.il  problem,  and  liid,  Iherefoic,  only  been 
ta<-6.l  ''l  ^  itliir  Ijic  last  few  month'.  M.  ,leante,kud  Inul  informed  him  of 
an  ■.•x|ipriinrnt  he  liad  made  with  twu  e.ia'  tly  «lmilar  •  iW.  h<«vily  loade^l, 
one  rear  driven  and  the  otbcr  fora-driveu  ;  they  had  t.  ith  twi-n  rim  -  iii 
tinuously,  and  the  a>-<niiiiaUtor  of  the  former  hud  l.o«n  i-vhau»icd  "n  the 
lirxt  night  of  the  trial,  wheiwri  Ibt-  Later  hod  •  oiilini.i>i  iiiritii  i^  till  mic 
odii'  l  till?  next  d.iy.  Tweui.v  y«^nr«  ago  a  :  i)iii].rt--' ~l  air  tra:u'  «•  wa- 
trie<i  ;  it  ran  fi>r  a  1(H»k  litiip  juid  very  reliable  fj^urea  wore  obt  liio  -.l. 
But  it  i  \me  in  one  rvenin^  with  201''.  more  air  in  (he  ivenvjjr  than 
was  usual,  aod  the  next  day  it  l*hsved  e^juatly  well.  Tho  re.i«..n 
waa  ■Mar  a  time  diecovercd.  Tlie  whole  of  the  four  whwU  wrn- 
drifan  by  tba  motor,  and  the  two  njmicket  pinions  were  attachrd  to  the 
motor  shaft  by  feathers  or  keys.  ih\c  of  the  keys  had  fallen  out,  an  1  • 'i 
consequence  waa  the  vehicle  was  fore  driven  on  thoee  dayi.  One  ^  f  lie 
prj[ici|«l  a'lvantages  of  (he  visgraph  was  that  it  showed  the  enorimius  bui 
of  power  retultiog  from  the  iiic.|ualiU(a  in  the  mails.  W  hen  bicycle-  were 
iiitroduflcd  it  was  uud  they  wuuid  uavcr  bo  labour  favin^s  bocause  tlM.ir  ' 


ridem  )u<]  to  irannport  thi-ir  machines  fnnn  place  to  place  a<  well  «  them- 
•elves.  It  wax  now  known  they  were  lalHiur-saviiic;,  and  the  reason  ■»  '  il.jit 
fh«-y  fiimnhed  a  means  by  which  a  man's  l»idy  was  tran«|>orl«-d  on  »  Une 
ivKi  II  .1 1 1  ■  oximate.1  to  hcri/onUlity.  lo  wnlkioK,  the  liif*  continuBlly 
describe'l  the  |Mrtiou  uf  a  ciivlc,  and  that  a  grrat  deal  of  energy  ■»-»« 

Kr.  jJa|8c  XATHEW,  L-C  C.  pofotMl  out  how  l«dly  the  action  of  the 
KuRliah  administration  contrs»t«!d  with  Uiat  of  Fiance  in  tti?  ma'fer  of 
moi<T».  The  latter  country  lud  given  every  pjusiUe  cn  -i  i3i^;;f  ■■ '»t  tu 
lb>  iriduntry.  During  the  |i«»t  few  wcrki"  local  adminiatraiive  bodies  all 
over  the  duntry  lisd  ihtealened  the  rootiir  indUAtrlea  aod  the  utera  of 
motor  cars  with  very  seiioua  actiau  in  the  llouws  of  I'arlianient,  Why 
tliat  wiv-  ao  it  waa  irapoaiibla  t*  aijr.  It  was  dilBcuU  to  understand  huw, 
in  the  face  of  all  the  aiHdenee,  Uic»l  administrative  buiUef,  BUpiK>Be<l  to 
repr»enl  the  populaliiD,  couM  laxe  ^ucli  action.  The  iiu(;i?e«lioo  that 
ruotor  cam  nboubl  be  fr.n:iMl  to  carry  a  large  pla>.'anl  bearing  a  number 
bark  aod  front  wan  a  atigni*  ui>oii  the  cliaracter  of  their  owners,  which  no 
other  men  in  the  countiy  woubl  lie  caUed  upon  to  aodun.  He  thotMjbt 
he  miglitapjiiBikl  to  the  flialrman  to  plaoe  l>efore  the  S.<!iety  some  aopfoaOoB 
that  tliqr  should  in  thaii  turn  approa-  h  the  U><:al  (lavciameiit  Voard,  the 
Houses  of  FtrlianaBt,  and  oth>:r  im]«f  tant  adminintrative  bodies,  rvnd  lay 
before  them  aifuiMBt*  wUcb  arara  Iwuiid  to  di«pa««  at  oaea  of  aucfa 
mouures  aa  Ilia  lata}  MmMy  cauBiik  viM  nv»«aidM««wlBg  to  Itiag 
lief  ore  tlieoi. 

Ur.  J.  W.  BBNK  (L-CC.)  aaid  he  liarl  oaw  tn  hw  tha  Papar  and  di|. 
•tusiOK  is  onhr  lo  dSaoorerif  anything  itouM  to  dam  to  aolve  th«  Kraat 

.[UcstioB  of  ttoeooccvtion  r.f  l>niiIoii.  Mr.  Il-dfour,  iu  the  House  of  Com- 
mons a  law  BtOBtbs  u^o,  ha<l  auggested  that  Uie  luiuiii-u  of  the  housing 
proljiem  naa  to  be  found  in  the  motor  car,  and  he  thought  the  I'nifeasor 
might  iUtiW  how  that  was  be  done.  It  wan  now  pr«iM>«ed  Vj  6i*nd  v»«t 
auma  of  money  in  loataliioK  electric  traction  in  LoDilon  ;  he  ha<l  mor<^  than 
ODoedeairod  that  intBetfaing  cauld  Ix  done  on  the  Rurfac«  of  the  road  rather 
(baa  a  matbod  which  involved  conaiderable  excavation  and  cngitieeriog 
exfieiuM)  in  etracturea  beneath  the  aurfacK.  He  was  Icl  tn  ho]>e  that  the 
time  wrw  near  when  they  might  run  '■mnibuacs  in  connection  with  tlidr 
tramwa)  •  on  the  principle  which  now  goseriied  Motor  car«._  An  oxiMrtt 
recently  ap|«aled  to  h^d  stated  that  there  WM  W  aaall  inwtMa  at 
preteirl  which  nould  katitfy  the  le'piiremciits  of  tb*  liOBdon  CoTOlly 
i  outicil.  He  ho(«-d  tlie  rese.irchea  of  the  c-juimitti-e  wouM  lead  to  a  mw* 
•aliKfai  tory  siKm^r  to  a  aimilsr  c|Ueation  in  the  near  future. 

Tl-e  CM  AIUM.K.V  moved  a  hrsily  vote  ..f  tlixuk*  to  I'rof.  Hele  Shaw  f</r 
1.  ^  I' 'per,  wliiL:h  wiM  '■^rried  uiianim<'<ii»ly. 

Trof.  liKLhi  SHAW,  in  raply,  said  thai  the  subject  matter  at  the  ]',v(xt 
ha'l  l<Mi  ptMCBUd  inte  aadi  ■  wntor  of  aapwta  by  tto  diflhraot 
xjonkera  tbat  ita  witnraa  liad  bt«n  araply  dtoMMlMlad.  Ha  was  stiro  the 
."^■'jciety  of  Arts,  which  had  done  bo  much  for  uuuiy  yeikra  towanU  the 
ituprovenient  of  «  many  things,  could  most  profitably  devote  further  time 
(o  ibe  diaewaion  of  tto  queatiotk.  lit  wia  greatly  eaoouraged  h^  iba 
rrtairki  mbicli  had  tola  nadeb 


SIGNALLING  ON  &OML  BRITISH  ELECTRIC 
BIILWATI. 

At  tlie  meeting  of  the  Iiutitutioa  of  Civil  Kn|;iB<«n  on  tli«  lltb 
intif.,  lInH!e  P*i»era  were  read,  entitled  "  The  'Sijfnallir','  on  tlia 
Waterloo  and  (.Sty  Railwav  "  and  "  Xote  on  .Sigoailiiig  t  *utlyiog 
Siding  ('^'nnectioius  by  Ur.  A.  W.  Silnmper,  kLlD«iCE~  aad 
"  Hi^ailiiig  nn  thi>  lavefpocl  OTetfaatii  Reilway,"  by  Mr.  n.  Bl 
Cottrell,  M.In.'sUC.K. 

The  \Viiterl(rt  and  City  Kiilway,  m  [  r  v.  ii  -ly  i  -^-riheil  in  the 
Mini".ft  of  l'roctt<h»<ii  of  the  Inititutiuu  ^Vol.  was 
ui  -  li-ctric»lly-»orked  und  r^';  iiii  i  railway  IJ  mile*  in  length, 
il  wa.s  a  (louhlo  line,  in  ai^Miali:!  luaDels,  with  ft  atatiaa  aud 
acconiniiKlalioQ  for  ehitnting  the  truins  at  iMh  end.  Traiai 
Iran  every  Gntin.,  the  journey  occupying  nljont  flmin.  Tben 
were  two  aignel<abtniv  one  at  Waterloo  aikI  one  at  the  City, 
the  former  etrntainiog  16  levers  and  the  latter  |h  leren.  Tb» 
line,  however,  wa.s  pmclically  dividtd  inlo  two  Mock  »ection4 
hy  the  provision  of  tignals  ahjut  half-way  between  the  Ktations. 
r-ucli  .-igis.ils  consistiiiK  of  an  electric  lamp  fixed  to  the  wall 
of  the  tunnel,  cleclri' ally  c<mlrollcd  from  hMh  ho.vcj  rtiid  by 
clearance  lai;*  or  treaJlcs.  '  In  adJitiun  to  lite  ordiniry  nicchHnic«l 
iiiterloi  kiup,  the  .Syke»  electric  loi:k-aTid-Hocl.  system  had  been 
lai^i^cly  inln>iluccd,  and  ii-  a  further  *iifc(;uard  *' slipper  bars "  were 
lived  a  short  diitauce  in  front  of  the  more  impoirlillt  llgBtll^  hf 
iiio.iiin  rti  whi-.:h  th«  current  to  ;hc  ultsclric  iriotors  wtt  •ntonuiti«JIy 
cut  e  ll  shoutii  •  tmin  pa.vs  the  '  slipper  bar"  when  tlio  figii.il  was  at 
.laiiK.  i.  The  "atartinR''  sipnals  at  the  atatioiu  had  Uotihk  arms, 
the  uj.pir  •lit  Wing  a  '•  n^lit  away"  tiglial,  tlic  lower  one  1>;.'in;; 
a  "draw  ahead"  sipn.il.  ISotli  these  arrn*  were  worked  by  tho 
.-^ime  lever  Ly  inciuis  of  a  ."dyke's  ''elcrtrical  selector.''  The 
"-top"'  fii^nah'at  llic  stations  coii^i-ltil  of  ordinary  >{r>>und  dines, 
whish  wcfL'  also  provided  for  sliuiiling  movciiiL-nl<.  Tr<ii.lle*  or 
t  ii;jiii,'-barfl  wore  eitcusively  ;  thejr  con^Utcd  of  an  anxle- 
tmr  about  ;5ift.  in  length,  b.ilanceil  on  pivoti  mid  connected  to  ,i 
contact  inakiiij:  swiltli.  In  lieu  .>f  tlie  ordinaiy  repc-atcrH,  K-lls 
tlvre  tiU«d  iu  thu  signal  boxes  which  l»ng  when  uuy  signal  failed. 
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Thit  W«B  elfectcd  by  parsing  a  wire  throujjb  a  leiiea  of  fi(pmN  l>y 
ncana of  contact-makeTia  on  eachsignnl  and  upon  their  coim>p'>nding 
lever  In  the  lignal  b'  v,  fr  niiinating  in  a  »!ndi  s'.iiiIli;  i;tv*^ug 
.ihould  any  contact  !  ■  I  rnlceo.  Fnriii;;;  p.iinn  wi  it  I'lttnl  wi'.li 
ordinary  facintf  pnint  Imlts,  aUo  Sjkea  electrical  |  i:nt  ileUttore,  one 
beinj;  fixed  to  h.i'  h  ,  k  rail  on  a  pair  of  ps  ini^  i^n  i  connected  to 
and  working  witli  tli«  tongil(!<.  B<>th  tongues  liad  U  be  dv.vi  home 
before  the  selector  wiw  operative,  and  until  then  the  point  lever  wa« 
luck«<l  by  au  el«ctiie  lock.  The  block  inatrniuenta  used  were  Sykcs 
Innh  wit-Khnfr  iMtntmmti  vhich  were  electrically  utarkickwl  with 
(hsbfmiBiiignilj.  Authe  lights  in  the  «igiuila  mil  diatt  eon- 
airted  of  B  &^  glow  kmiw  ia  daptiwte,  and  w«n  npciM  in 
tb»  rigBtl  binei  hj  pilot  UgBtai 

Tlie  (lecond  Paper  dc»cribci  some  modem  ni«thodk«f- eleetrienlljr 
CODtrolliug  uutlymg  aiding  conucctioiis.  One  system  docribcd  ira« 
applicable  to  a  railway  where  an  electric  lock  and-Mixk  i>j«tem  wa» 
in«tull«d.  The  siding  connection  w&*  ci)ntrulle<l  by  a  key,  the 
rcm'^vrf  of  wIiL-li,  friin;  un  iustrumi'Ut,  lockfi  up  nU  i-nntln-ti!!^,' 
Hii;i;iil:'  Kii'i  li:ii>l<e  d  tKn  lha  block  iuttrumci.U  unii;  Cr  kf  v  \\  i- 
relurned  ;  uo  irit  ioir  -ij^mils  ;»ttli*  xidiiii;  were  ne«e»«ary.  Anoliier 
Bjstem  dencrib.Lii  ctus-uttd  U^u  iir  i.  j  ;.  u  of  a  Rround-bjx  and 
outdoor  ai^als  at  llic  sidiiiK,  luckiiii^  iii«lrunient«  being  pr'>vi>l(-d  at 
both  tlM  MCtioa and  atdineboxe^.  When  the  aiding  w&k  t><  mmhI, 
Um  avitching  in  of  tha  aiding-box  locked  up  tUu  ilattiDg-xiKriai  at 
Um  MCtfcMi>l»x  hf  meaiM  of  aa  alaalrie  lock,  and  nlaaaad  an  clcatric 
kek  (MO  tha  aidiiig-dgi»l,  the  awitebtnft  out  of  Ilia  ildiDg^box 
MiAariiig  tha  aiclion-boi  >iignal4  and  instrument  to  tlieir  norinal 
eanditian.  Aipecial  feature  of  this  achcmc  wai^  electrically  I'xk- 
ing  up  the  entrance  to  the  fliding-l>ji  from  the  ««ction-box.  Another 
(yatrui  described  consisted  of  the  provision  of  n  sround  boy  and 
of  outdoor  aijjnuls  at  the  '•■ting-conaectiou.  uTien  operations 
were  to  In:  camel  out  a;  llif  -i  \ia-i,  the  box  was  *wilclicd  in  as  a 
section-box,  and  electric  lockd  un  tli«  signaU  wi>n-  reluiwd  ;  during 
thsiiitiii^'  I'i  orations,  the  Biding-boi  was  treat*  J  u-  i  ii  i,  ja,  iiia 
when  Luiii pit  ted,  the  bax  ViB  switched  out,  aud  lliu  jt^un 
liecame  fltctiiLally  lucked  from  tin  si'':::ini-l  ,i>i. 

The  third  TaptT  dci!oribtd  lliu  a>^.tt;jii  ol  aittomatic  ckctric  <isui«l- 
liii<;  in  u«e  on  the  Liverpool  Overhead  lUilway,  which,  originally 

Sromut«d  to  facilitate  paiactiper  transit  to  and  fr jin  the  dock.<,  had 
avtlwMd  into  a  Hue  nearly  7  uiilaa  in  length,  and,  ia  aiMiii  jn 
to  foUOling  its  original  purpose,  ptoTidod  rapid  accets  to  Livcrp  il 
iroin  two  Tmportani  suburbo,  and  by  means  of  an  el«etri>'  trumcar 
t)  stem  ownaabf  the  cum  puny  fimn  other  Mibatba.  When  tlie  line  hud 
becnoriginallyctinetructed  ax  a  dock-nil wny  with  uiuny  i)lationi>,ikuto- 
luutic  electric  signalii  hud  bceuintroduceit,  iu  unlertoavuid  theexpeuEe 
of  men  and  miintcriaiKc.  hr.i  with  the  exttu-iotw  in  the  MiSurli- 
tho  autotuutic  -vbti  m  111  J  hiiii  t  ■  be  suppleniftitcd  at  tuiiLiiii  mvl 
Junctions  by  oidiuiiry  lu^ctiiuiic&i  iiiguJiK  The  intormcdiate  elatian.'i 
Were  divided  into  li  block  sections  ;  each  bloek  had  a  station  at  its 
culiuiiuac«luent,  and  since  this  luigth  of  the  blocks  was  fihtirt.  vncYi 
•tatkn  waa  equipped  with  only  Anr  ajgnala—vi/ ,  one  li  tue  .i.:i:al 
and  oBaataituig  signal  for  <aearaad,thttatariiDg  signal  1'  lh-  p^  ic- 
tleallj  t]l«  dialant  signal  for  the  station  iu  advance.  A  train  leaviua 
a  tlation  paned  tha  "breaking "  contict,  putting  the  starting  signal 
to  "  danger  ' ;  il  then  puacd  the  "  makioK  "  contact,  which  palled  oil 
the  home  signal  of  the  station  it  hud  ju4t  left,  and  thestartiog  signal  of 
the  «t;ition  in  the  Tf.ir.  The  circuit  between  the  nnkir?  fnnt.i  ■*  .ht!  thc> 
otIi'T  tifnalu  made  through  a  switch  fis>-'.i  -ni  llif  arm  ot'  I  lit-  . 
starting  -:p^rial,eo  thai  should  the  latter  fuiltogolo'^ciauger,  th(>cin'i)it 
could  no:  l.ii  i:  >nipleted  and  the  line  behind  would  be  bloeke  I.  The 
making  and  breaking  contact-i  were  actuated  by  a  striking-lii>.ird 
tixcd  on  the  last  co:nh,  eo  that  ^^hoiild  a  train  break  in  two,  the 
tignols  would  not  hi  operated.  Thia  uutouiatic  airan^ement  applied 
to  nil  inteimadinta  atatwMt  and  whcra  ibo  antnamtia  t^rtaa  mnged 
into  naefaaniaal,  tha  atlnmtion  todt  pTaee  at  tha  traoia  aignal  in  one 
dixaetloiii  and  ait  the  alvan>:e  f^Larting  i-ignal  in  the  other  that  w»*, 
on  the  up  road  the  advance  starting  signal  wd.-i  the  ixnl  Atttonialie 
!iignal,  and  on  approaching  the  termini  the  distautaignal  wm<  the  lii^t 
mechanical  one.  The  cnrrent  for  woiking  the  signals  wa' s«|i)ilied 
from  accumulators  at  .'lO  volts  pri  --iire  ;  two  of  27  cclN  were 
situated  at  eii'  h  fttstion,  and  ■.^.'  sp  w.->j  charged  in  Neries  from  the 
ppn»riif!Ti!»  MEi'i-ir!  TheMi  at^aimiUuira  also  pMvided  li^'ht  to  the 
•r  cti  II-  Thi  II  ii;  reof  rti;ctri<;  em  igv  in  c.ni  rrnt  vvft*  viry  *iuall. 
Eich  station  comprL-ed  four  -signaU,  each  woikod  with  a  lowering 
cwrent  ol  ft  unpana  at  40  ToTta,  and  with  a  hoidm,;  current  of 
OK  ampere  at  40  volti.  With  »  3-minute  •e]'vic«  for  iu  hours  a 
dajr  Mcn  signal  would  be  lowered  400  timea,  nqniring,  tlienifare, 
S,000  aaipere-«ee<nid#,  or,  say,  0  9  ampere-boor,  per  tig^  per  day. 
The  entire  statii-.n  wituUI  rMiuire  80  wail  h<mt»  pertbiy,  and  th.!  tot.il 
system  1,010  watt  hmr.*.  Tlii*,  howtv*r,  did  not  in -hide  tiic  Imlding 
oir current!!.  Assuming  fach  i-i^ti.nl  lobe  held  down  1^  minute^,  it 
would  be  down  i»t  iiiiuutvj«  per  day,  re<|Uiring  IM  ampeic-iuinute^, 
or  2  .'>  ampere-hotir^,  or  five  timn  as  much  us  for  lowciing.  In  the 
firrt  few  muntli!'  there  IkkI  been  o<:c;L«iun«  of  fi^'ouli^  f.ailiiig  to  go  to 
•'  d.-inger,  '  but  ex|>crienc«  enalded  vtn-h  failures  to  be  elimioaled,  and 
reduufil  the  nuiaber  nI  other  fuibire?,  which  now  amomtad  to  an 
average  id  only  I  in  1  Ijirie.^i:!;  operatiou*. 


OOBRESFONDENCE. 


BUX-SPOTS,  MAdNBTIC  STOBHS,  COMETS'  TAILS, 

ATMOSrnrnTo  electricity,  and  AUBOBiE. 

TO  THE  Kt>ITOR  OF  THK  ELECTRTfl AV. 

Sir  ;  Jo  rcfetrence  to  I'riocipal  Lodge's  intcreetiDg  letter, 
I  would  remark  that  at  the  time  I  suggested  that  the  magnetio 
dietarbancc'S  on  the  earth  might  be  due  to  electrified  partidad 
emitted  br  tfae  aon,  tha  diatinotioD  faeivaen  ions  and  fiee 
etootrant  anA  luddly  ddocd  hit  stteotioe.  Whet  I  aof  gerteilt 
as  w»ll  M  Iraaolleat,  woa  that  the  migncic  storms  mm  due  to 
•omethiDg  of  the  seine  kbd  aa  eetliode  raj.^,  and  I  neoUeal 
that  I  inndo  a  calcalatioD  as  to  the  denaitj  of  the  eleettifiot- 
tion— />.,  of  the  projected  particles  rcqtttred  In  order  to 
produce  mivrnf  tic  fnrcf-s  of  lli<>  amount  o'l^erved  in  inagnotic 
storms,  and  th^t  I  wu.-;  conviucLd  that,  with  velocities  such  as 
h;id  at  •.inio  lotii  ob-irved  or  ctlculated  as  txiRCinf; 
in  citliodo  rays,  quite  a  ftii-iblc  donsity  of  cmanaiioa  from 
tbo  sun  would  Biitlicc. 

In  connection  witli  tiiin  it  may  hf  wurtii  while  recalling 
attention  to  the  \vay  io  wliicb  thcii!  seems  to  bo  some  evidence 
from  aurunr  and  inaguelic  storms  that  the  earth  b&i  a  minute 
tail  like  that  of  a  comet  directed  away  from  the  sun,  tlio  time 
of  day  of  maximam  magnetic  disturbniiae  being  about  11  p.m. 
and  Ma  alao  being  about  the  time  of  maximam  auroral 
activity  io  etch  longitude.  There  an  msnj  things  wluoh 
seem  to  ^^bow  thet  oometa'  tails,  aa«oae»  Ihe  luer  eotoitt,eiid 
cathode  rays  ate  eloseljr  eUled  pheaoniwia.  Those  who  ere 
interested  in  the  solar  meet  on  tenertiial  masnetiam  should 
consult  the  elaborate  stady  o(  these  eflbets  VUt  have  been 
made  bj  Prof,  liigelow,  of  Washington. 

In  oonnectiOD  with  the  theory  of  comets'  tails  I  wonid  oall 
attention  ta  the  difficaltj  of  ex]>Iaining  their  repulsion  hj  the 
s;in  to  llii'  ?vI;l\wc11  piu;:suro  of  r.i-iiition  in  that  there  is  no 
Bvidenoe  that  the  mckcnles  of  an)-  jjn?  absorb  more  than  a 
/vrv  minute  proportion  of  the  r.idiat:ou .  thut  fall  upon  thyin, 
For  example,  the  area  of  tbu  uiolcculca  in  1  cubic  cm.  of 
hydrogen  is  about  IQ.OOO  kc].  cm.,  so  tSia:  then  arc  no  gaps 
in  n  lav^r  of  hydrogen  one  ten-thoasandtli  of  a  centimetre 
ihici;.  Now  wo  know  tliat  tins  thicknessi  of  anj  gas  would 
abiiorb  only  a  "  ',</  email  proportion  of  the  sun'B  radiation 
falling  on  it,  and  conscijuontly  we  may  safely  conalude  that 
the  effect  of  solar  radiation  in  reducing  the  gravitation  to  the 
sun  is  quite  insensible.  The  eiTect  at  all  distances  from  the 
sun  is  the  same  propcstion  of  solar  gravitaliou,  so  that  if  any 
cfTect  of  the  kind  were  obsernAto  dose  to  &m  sun  it  would  be 
equally  observable  as  a  oorroctton  on  gravitation  at  all 
distances. 

Dt.  Ljdge  has  eiUled  attention  to  M.  Cc^mlea'e  experi- 
msblt  and  faaia  that  Ihey  may  upiat  itt  Ike  loondiitioiv  of 
modem  deetradyiuunitt  theoi;.  I  woold  ragfsst  a  MsaiUe 
way  of  reooooiling  these  expsriments  with  a  gnat  deal  of  oar 

existing  observations  and  theories.  Suppose  that  when  as 
atom  moves  through  the  ether  with  an  attached  electron,  the 
moving  atom  is  so  affected  Ihit  its  motion  diHiiirbs  the  Bur- 
rounding  ether  in  such  a  wav  m  to  produc*  a  luognetic  force 
equal  and  opposite  to  tliat  of  the  ulee'.ron  This  will  entirely 
explain  M.  Cri'mioa'?  cxpcrimcn  1?,  iinri  ;iU  ordinary  con- 
diu-tieti  due  til  the  nintioii  of  elee'.ruii-  thrL>iij>h  inrvtter  and 
cathode  rays  due  to  free  eleetrous.  We  require,  however,  n 
subsidiary  hypothesis  to  e\plaiQ  the  magnetic  ttTecti^  of 
electrolytic  currents.  Thi.H  would  take  the  form  of  aauggcaitid 
difference  between  an  ion  and  nn  atom.  An  ion  on  this 
hypotliebis  would  so  differ  from  an  atom  that  its  motion  docs 
neutralise  tha  mngnctic  ctroct  of  the  electron.  I  acknow- 
ledge that  there  are  most  seiions  difficulties  in  the  way  of  thi^ 
hypothesis.  It  would  certainly  re>iuir>!  us  to  supposij  that  the 
electric  ehatges  on  the  soifaee  of  a  condaotor  are  mi  ion>.  If 
they  an  BO  oa  the  sorliue  of  a  eharged  eleetcoljrte,  then 
Crciiiien'sexperimeni:^  ^fhonld  produce  nagnetk)  ncee  it  lie 
had  oied  a  moving  lii^uiJ  instead  of  a  moving  melallio  ooa- 
daotor— a  very  difficult  form  iu  which  to  make  the  expari* 
mant.  May  be  an  clectriGed  squirt  of  1i<iuid,  as  titm  an 
Arra^trimg  a  electrical  machine,  eo  d  i  be  u  ed  \n  see  if  there 
is  any  magnetic  forc«  near  tlie  squirting  jet.    Another  serious 
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difficaltj  is  in  deoidisg  what  btppena  at  the  terminalB  of  an 
•leiuicul  nuohine,  Biioh  u  a  Holtz  or  Wimsharat,  when  the 
conduction  comnt  with  nagiutie  lof«e  kams  into  a  con- 
TMlion  canrat  without.  Htm  diffiaidHM  MM  io  great  that, 
until  U,  OtimiM't  aipwimtpta  have  bcM  Myerte4l  bj  otbere, 
and  nlonU  out  bt  uiowd  on  Otm  nMthoda  or  «aleii1*tiODB, 
I  mtlM  Mttteinlj  advisa  at  leait  a  nupeuion  of  judgment 
btfon  m  seek  (or  new  foundaliona  for  onr  eleetromagnetiBm. 
— Yoara,  &o.  QwO.  FmtM,  FmQtatUM. 

Trinity  CoUege,  Dublin,  Dec.  10. 


TO  THE  BDITOK  OF  Tint  EUtCTBtCtUT. 

SiH  -  I  )>cTce;ve  from  your  Iviitnriiil  Note:)  tha.1  my  recent 
leUar  soUiiig  forth  what  1  bfliov*?  in  hv  ikti  imp^riant  factor 
in  cosmical  i  loctroiK^i^^nori;!:)  lia-.  laitl  me  optn  to  some  mij- 
apprphen'^ion,  bocaua©  in  ihn  intr<>;UK-U(m  tbtnto  I  hiippfn  to 
refer  ( unneceasnrily)  toa  casiially-secii  opi-t'.e  of  Prof,  liuckcr'?, 
which  ii  now  appears  was  part  of  a  current  ooutrover^y  .  and 

I  have  thorohy  unwittingly  stepped  into  a  magnetic  storm  of 

II  totally  different  kind  from  any  that  I  waa  contempUting. 
Permit  me,  therefore,  to  assure  you  that  I  wrote  with  not 
a  ilunwlit  of  that  controversy  in  my  mind.  iSs  far  aa  waste 
tiMii»diaotricity  disturbs  magnetic  observatoriett  I  am  with 
iho  obiemtociH.  It  ia  aa  aoUial  aet  for  adantifio  appUoa- 
tioM  to  duaafo  (iM  puant  idnoa.  The  oipiriMoo  of 
ibooHhiJ  hai  oonBiitonlqr  ahown  that  whenao  makajirodacta 
or  olbar  mbUih  maj  be  (tai^  thok  in  suaU  quaatitfefl,  or  in 
oaoifilioad  dietriad,  Tat  that  a  nnlaaiioo  aoon  arises  as  they 
ioereasa  io  qoaatity ;  and  now  that  so  many  things  are  laid 
in  ll>o  I'lirth  of  towns  I  do  nut  .Hiijipusc  tl.:it  urban  coinmuaitiaa 
wiil  long  permit  the  random  cjjuilmg  itway  of  a  lirf^-o  niniuity 
of  electricity,  with  auflicient  voltage  luft.  ni  to  l  uiitilt^  it  to 
crawl  homo  onguided.  Telegraphic  waste  can  be  tolerated, 
but  the  waste  i  lLCLricity  uf  electno  fattmjrs  miiet  eme  day  be 
taken  home  in  proper  condait.". 

And  then  as  1.0  \\w  value  of  the  work  of  magnetic  obserra- 
torioa.  Surely  i(  were  madness  to  discontinue  or  spoil  the 
record  of  a  long  series  of  continuous  obsorTations,  except  in 
case  of  dire  necessity.  The  deitraclioo  or  removal  of  kew, 
for  instance,  the  pioacor  magnatie  obierltitoty  of  the  world, 
wonld  be  a  national  misfortune. 

If  aeiiticwere  to  urge  that  obeervations  should  b?  reduced 
tad  oompated  and  not  merely  accumulated,  if  ha  were  to 
ptedfijreaiiafal  attention  to  iadividunl  and  note  worth/faatores, 
aa  veil  ae  (0  en  avetaged  reaoU  with  aeceatrieitias  smoothed 
oat»heiDightbelifleiedto«iat«tteBtioa  aadpmfti  But  I 
evuwieonaeive  aajririae  and  leepaneibli  ailtio  «ging  that 
the  earefol  and  itieomnu  prooaaa  of  aeearate  observation,  on 
which  so  much  of  science  has  been  budt,  wa^  a  mistake ;  nor 
^n  I  imagine  such  a  critic  advocating  the  abandonment  of 
OOntinuftl  systematic  inquiry  and  rei'orcl  ai  useless  t  j    '>  n  0. 

The  oilier  matters  on  whicli  1  have  ham  par;ially  misaij- 
derstooil  bto  of  miinr  consequence.  SuflHoe  it  to  say  that  my 
guess  thfxt.  cloctrona  might  perhaps  in  the  future  be  pressed 
too  har'lly  into  tli.  Fervice  of  science,  did  not  in  the  least  apply 
to  them  here  ami  now.  On  the  contrarv,  ihf  ponililioDs  of  the 
v.»(  nii:ii  t'ihi?  h.  ^-m  to  me  closely  to  coi  rL^i^r/ml  wiib  the  con- 
(iition.s  whiLh  muA*.  obtain  in  iQt4>r-planeUry  space.  If  the 
-un  or  otlur  kioily  h  negatively  electrified,  cathode  rayjs  can 
hardly  help  atreamiog  from  it  through  the  great  dark  space. 
When  they  impinge  on  an  atmosphere  tbcy  ishould  give  rise 
to  ordinary  vacuum  tube  appearnnce«,  with  atciic,  &a.  :  %iid 
when  tbey  impin>{e  on  «n  airless  target,  lika  the  UOon  or  a 
neteoritei  they  would  give  rise  to  X-raya.  In  any  ease  they 
mast  in  tiieir  flight  cunntitutc  electric  eurre&t^  and  aa  aocb 
mint  have  their  due  magnatio  indnenoe ;  and,  if  they  ate 
nomenms,  that  magsetie  ioflnenee  moat  be  vary  egnaiderable 
by  nacon  of  their  immense  spead. — ^Yooia,  fte.» 

UatTentily  of  fiirmingliam,  Vac.  8.         Ouvaa  tancit. 


BOOKS  BECBIVEO. 

"  L't:l>eT  MehrphaugH  8irooin'st«aia  bai  UDgMdiinluMger  Belaa- 
tiing,"  by  Wbd.  Karapetolt  (Btaltgarli  FiMiaand  Eoke.)  s  lom 

'•WhiUkartiAhaeiiBcforlWl.''  (London:  l^WarvlBk-lane.)  &i. 

^'HoM'VBde  Jewelierv  and  Trinkets."  Useful  Art«  and  Handi- 
caitaflariea  (Wlon  ;  Dawbaia  sad  Ward).  6d.  net, 


oovBT  or  oonoK  comoiii  (cm  or  umooio. 


At  if«  mi^rting  yottrtUy  'TliiirwUy^  ll>e  Stro*L«' comaiitUe  aK^ia 
"uttoiittril  ihwr  ir|Mpirt  <id  ttir  i|ije^ti<ni  ni  tlir  [  ru-.  'I'rjitiility  of  p«ncratiti(5 
rlwlrifity  from  »tf«m  r»i>f'l   liy  '.uniin^-  < 'ily"«  refuse.  Afl<?r 

iti-|icrtii>i,'  iIm  f<>iiil<iii«it  (i^ntruclor  •wl  rl"*!  tri^-ity  getta-Ating;  wi>rk»  «t 
Sliorf'liuh,  vihitiiii;  tbo  l,c>t«n  .rvfu**  and  •Judge  ifantfiKtar,  and  hAviag 
rrpurtu  fnmi  Itir  »iiKmwr  the  »t«rtii'»l  enjjinMr  t"  the  Corjiomtion 
with  rrcard  to  tlic  o1  trfiiM  )>f  crvitukliun  kii'l  t)i«  ilupL>-»l  -jt 

refu«c  Bnd  tii«  RMinKtinii  uf  rletlruity.  the  cuuiiuittoe  caia«  to  ttir 
oi^ninn  tt'.it,  in  view  ,.f  iti<-  >ti.-i- li:i.r..<  (Heir  l.'sn*  xf  Ij'l t'l  Wharf,  it 
n'OuM  I">  iii'Xi  ■  iiriit  I  ■  Miii  fi.i  ll'.fi  .-ii.ll.i.  ill  crt-c  :!!!,'  ■••atnTy 
UHchiurry  for  «ii<>  geuer*tiHn  ••(  flwtridty,  »ud  tti<"y  reoumtuondeJ  Ik* 

kil<>ptii>ii  uf  tlw  "yiiMBvf  hinngdwt«Mliiteaiirto  i>>«  uiuntry. 

Tlw  RosiiKfr,  Mr.  1).  J.  ROSa,  in  Us  npoft  on  the  •'Uigcct,  (Kiinted  out 
that  lh«  C>in«T»ti<iii,  bavioK  permitted  two  electric  lighting  coinpftoSen  Ui 
••\>\un  jMiwrr*  to  Mjiii'y  eifclrivitv  fur  liKlitioiC  »U'l  ottier  I'UrpfW,  lv>u1<1 
on'if  pin-i-f  it'  I'Icrtririly  f<«r  tluriruwo  |jur|i"««i  nr  f  .r  »Uf*1  liirhtlne;  Tho 
r  TjH.r.rinn  w  ihtrr-fnre,  in  a  U>ti»lly  ililS-n-ut  ^.-'^i  u  t"  i."J..'r 
ftulboiitwii  wli'>  werBaO|>p(fillg«UcUK'ity  in  tl>mr<liitnctii,  cremating  tltu.r 
refuv.  and  utflitiagtha  pmww  gwiiwitid  ttmelmin  iaewMeelka  i»ith  ttitir 
electricity  wurkl.  It  was  also  extrMM^r  dimbtflll  wlMllMr  the  bouae  and 
trade  refuM  reiiiuTed  fruui  the  City  waa  uf  mcli  a  nature  a*  t'l  be  dealt 
will]  prnhtaMy  t>y  crematiut),  a<  it  difT«rcd  e««*utUlly  from  th«  rvfuas 
mcnnv(<l  frnoi  other  l  iiiea  and  (rum  luburWi  ilutrictt,  ioaamuoh  aa  it 
cimu*ted  [ir)nci|ially  <>f  |i*)»<r,  (tniw,  aud  (ix^kiiig  tu:tteria(i  of  rary  tittle 
calorific  Talue,  exceediugly  bulky  uml  difficult  le  owuiii'uUieb 

The  etertrieal  engioatr  (Hr.  A.  A.  VOTSBY)^  la  Um  ewna  of  hb  H|Mrt, 

•aya  :— 

"  llefore  eutmiiR  iuto  the  <}in«t{oii  of  ponratioK  electricity,  it  it 
iiecMury  to  onuider  «h^l  cao  b*  dene  with  it  when  grnerato),  ititd 
wlicthcril  can  lie  Kener.ited  aiore  cheaply  iu  i-iuneotiun  with  <lc>'tTU>rt4>ri 
than  il  <  in  lie  iK.ught.  In  1897  I  went,  into  thi»  matter  rather  carefully, 
'ind  t-MOt  to  the  cooclutiau  that  ctnideriWi:  wuri  Miiy  iiii|;ht  b*  tilTw-tri! 
ill  tha  mmoMl  and  ilaMtwal  cf  the  (Ity  r«f«H*  bf  taiiing  atraui  f ruia  tin 
heat  geoaraled  in  Um  daatraelinn  of  refuw,  aod  by  uoau^  tbikt 
Mleatu  ti  |inxiuca  ilei--tii>.ity  with  wliiili  tv  ■  hargc:  l.«tlen<-*  fur 
runniu^;  lut^lur  tluitt  catttf  or  uttier  a|i|^knitu4  fur  which  IkorveN  itre 
Duw  ro)uim],  iiad  [>.M»iblj  al«o  (ur  )in>]jeiUo^  liar^ea  to  tiikc  avay  the 
»lr<«t  »ir<!r-(iin^'<  aiiit  nlop.  lUid  the  clinker  fr<MU  the  dMtruftwra.  Further 
coQMderatii'i)  u(  the  CD<itter  hu^  runfirtrcd  the  riewu  at  whtcli  I  arrivfN). 
There  in.  however,  *  lorioun  ol'j'x:ti"'n  t<>  nny  immediata  and  wide  apitlica- 
tiuii  uf  (he  tytteiu  in  the  dot  that  it  i«  novel,  and  fur  tlua  manri  I  have 
Hdvifl'd  that  au  ex|>eriiu«ut  lie  to  ide  with  an  <  iBot  ir  dutt  cirt    s  j  h 

a  vehicle  in  the  f'liy  would  ofter  ){reat  adv.uu  ue-  f  r  the  Me  of  ole<  1 1  ui  y 
fur  tU«  rea»<-ii  th  it  the  cundiliuiis  u(  itii  ker^iaa  wuuld  he  Well  koowu  Kod 

Xlar  ;  it  w^^uhl  nut  travel  at  a  hlxh  rate  of  «peeil,  aud  iU  jownegra, 
1  tended,  could  be  |>erf<iriiied  chiefly  i>n  the  kaval  Or  on  a  down 

i;radirDt.   ladtetl,  with  1 1 1" ,  t;  >a  of  the  frvqiMBt atemiag and  ataru 

lufl.  fur  which  tfeciiil  I'l  m-i  i;h  could  he  mMtk  it  oBMia  altogwttMr 
e«rr'l<'iif  iTi!i-!;':i.n«  ftr  tlie  ui*  "f  el.'jtricily. 

\\rhrtv;.ir  l  <-i  •■l-jtwh  I'Ux'".  '  •(  opiuiou  that  thiy  •  ni  l  tilke 
•way  the  >wee|>ing<  and  tlaa  and  Um  clittker  frum  the  furaacvi  at  »  lower 
ftica  tlua  ii  at  iminit  paM  for  tim  atrrlat. 

Ia  addition  to  tlia  nianiaig  otdu-t  carta  and  ban**,  elootricrity  oniBld  h» 
uaed  fiir  lighting  the  wurka  and  for  atraat  lightiiif;  and  I  think  sufficient 
ein  tricity  alight  lie  i>eiienited  fur  all  then  purpoaea,  if  required. 

W  i(h  r«(taril  to  |<utili<  l');hliiig.  the  relatiuu^  exinlini;  betwem  t!:i-  ( '  ,•: 
piiratiun  iiu<l  the  t'ity  of  LjimIliq  KIcctric  Lii^lilmt-  i.  ari-  uf  an 
uncerlAin  nature,  l>ul  it  abutlld  b*  Imrne  in  miml  that  the  a^reementa 
under  wliich  lb«  pulilic  lighting  ha*  btoa  carried  out,  tupimuK  thty  b« 
held  giNtd  at  law,  uw  MetaniUiiabli^  st  the  (ileature  of  til*  CcirporaUoii, 
•even  yeara  after  the  c  impletioo  of  the  whole  of  ttii;  li;:hti!i;. 

I  aiu  therefore  of  upioiuo  llwt  great  aiUaatagc  tin^'lu  he  I'  taiued  by 
u^iuf;  the  heat  ((enera'ed  in  the  crenuttioD  of  the  boune  atHl  trade  refuM 
fur  the  (iur|>:ii>e  cif  Kciieratiiix  rieclticity  lii  firojiel  the  dust  irnrta  ft>r 
c-zUecting  the  refme,  and  |>j«til>ly  the  liame*  fur  removing  the  street 
»w«*piDj«aDdali>p,«ad       fur  ligbtii^  public  lan>|n. 

Ai  r^ard*  the  eleetriejl  part  of  the  scheme,  it  ahould,  ia  tuy  opinioo. 
be  carried  out  io  the  mi"t  i;raduitt  and  (ci'Mfi'-e  wiy,  th  u  'h  alwnv. 
with  'I'je  c-jn~idiMf»  i  II  f  i  the  uIliiuMc  •  mi  iu  i  .<  b  int  alvul  l 
couiL'  the  trial  uf  the  electrically  |iro(ie1l»d  dutl  ort  ;  tlieu,  if  ii 
|,rove<l  auojciafiil,  an  eleotrioallf -iiroiie  led  turge  luiKht  be  tried.  Tlieae 
ex[ierin>ent«  would  take  aotn^  time  to  carry  to  a  ooaeilHuun,  and  in  the 
meantime  the  <|ueii-.i<in  of  public  lighiint;  lUould  detalop  to  a  point  at 
which  it  would  be  {Kiwilile  to  determine  d<'li<iitely  whmi  aiid  undor  wiut 
I  il-  jDutancet  the  public  tij;htiiii;  could  be  luken  over,  rad  tlie  •aTlQK  to  tte 
eflrcted  thereby.  Tlicae  |.4/iu(>i  hdivin;;  Ijoeii  cetlled,  it  witi  be  ^Maiblo 
tu  iliteruiiue  lira  quealiuu  uf  a  iii'e  tur  llie  worka." 

Ur.  Vayaay  IWnbar  daala  «itk  what,  in  hia  opiaiaa,  wai  tha  cause  of 
tbe  failure  of  electric  catr*  ia  I,«ndaa,  in  ralatlan  Io  the  q«MiiiiB  of 

the  iiucceKii  or  failure  of  the  tnfoceiite^l  dust  cart«  aii-l  bargoff, 
»l>o  drAl<  fully  with  the  'i^nik!  reiuiremenii'  "f  th<  City  of 
I.  in  loii  ami  to  the  ii<xe«i-iiy  -if  ucili.ioj;  nv  far  ii«  p.it^ible  tire  • ',.-[vi,-,t j.,„ 
«rbnrf  oil  the  rivi  i  »i<ic,  of  which  there  i-  an  ur,i  \i  n-  i  rMju,,-  ,  . 
eight  jeui«.  The  rej-Tl  C'Jiiclu'le.>  by  einphK-i'-inK  tliai  il  wouM  lie 
IMMaMty  to  cMaUiab  a  renvlar  loB|e-h<Nir  deuiaiid  1>eiuie  I'ucceo  fur  tho 
Mhetue  cutild  be  atnured,  dnd  that  uolean  mkIi  a  demand  in  crealett  tlio 
iceoeratiun  of  electric  current  liy  the  CurfKirati^m  nh-uuld  be  left  aloue,  aa 
■'it  i*  only  '<y  euiwriurity  of  the  load  lit<:tor  thtt  a  moiiU  geaoratinj^ 
•tatioD  cao  expect  tu  livul  the  larger  «tat iuiw  in  tlw  coat  «f  mnanuioo." 

A'ter  protctta  frum  Mr.  A.  C.  Morton  and  Ur.  pipi^  lUthimM^ 
potuidvrA>»0  of  tb«  report  was  i^ain  idjoiuitadi 
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The  Citt  STi!i"rT^. 
In  reiily  to  Aid.  Sir  Henr;  KuiL-lit. 

Mr.  HUI>S<jN  (cb&iriimi  of  iha  Siriseu  cuiumiitec;  ui<i  tbey  bui 
writttn  to  Ibe  Put  nutter  neoenil  nti<l  all  th«  compaoies  uvioK 
■UtB'oiy  rit;lit«  (»  op^n  tho  pulilir  witja,  mformiiis  th«m  of  <hft 
dici-l™  of  the  C<>r(iora  iim  wilh  refsrenc*  tw  WflfWuK  lUy  »ii<l  tiiKl'-. 
It  wu  Dot  ill*  fjirt  that  uiiHcr  exixlitiR  iirniBKVDnt*  inMichei  liuJ  \>efa 
ail.!  left  for  clay?*  and  wwVh  with  ■n*.  but  W'»tV  ^  f^ing  <ltinr.  Iti 
lA^f^  vvl.<-rr  trial  tteiicbeu  libil  beec  '  ti"'\  Iiw^l  ^"^u  plaokerl  in 

or  covorwl  over.  A«  to  rr«[»inMV/ility,  llie  IVut  t)flk-«  were  wurkiug  t"  a 
NttM  pliB,  nd  wrro  m|ior>iiil«'  tar  ami  dbrwtcil  Um  wofk.  Ai  to 
nbtthar  Um  elM  {iMximity  uf  the  ttoctrie  imIm  was  Kkely  to  have 
aoy  effiM'l  ua  t]>e  gM  aod  water  tiiaiji4  whereby  the  puUic  ufety  would 
lie  endangered,  tltat  waa  a  quoMtoii  fur  in  electriciiia .  U>oklnK  at  the 
f(ii*N  lV:fti,  nK  the  w?re  of  the        jv^jblf  .?*>«cr(]'t.i  -n,  an^l  the  iiiau- 

Ulinn  v«  [M  rf'N;t   i3  tla  (::u'iiio^-r  ili.l         iee  liuu  thrrr  ouuld  be 

any  eSvcl  upuo  Uie  or  water  toain*.  The  sat  and  water  cotujMiiice 
wm  fully  aware  of  the  ifiiliiini  «f  tht  aUttilt  UWiiM  and  tkif  ««iikl 
take  any  atep>  nccnmtry  tar  thair  tan  pfntoetioa. 

Mr.  BROOKE  lim  illKU  :  The  lion.  iueml:«r  iwked  wktt  »te|»  Ute 
cumniittee  waa  taking  to  induce  tlie  CbariDg  Croaa  and  Straod  Company, 
which  bad  itatatory  power  to  open  the  atreeta  ap»i»,  '.ri  hj  the  n>b!«»  ni 
the  «aa>p  time  ss  Lhe  (1  veninieat  department  Ulil  iu  •.eleiih  iLi':'  wii««. 

Ur.  HUDSON  aalil  tiw;  oaBi|«ny  had  been  written  to,  tmt  no  turth«i 
atiapabad  lNM«r«MM  tetmti. 

Mr.  BROOKE  RITCBIXO  thareupon  moved  "Tbatittom  iMtnwKon 
to  the  Sireeta  commiitm  to  apjiroach  tite  Cliaring  Croa*  and  ^tntod  t'x 
with  a  Tiew  to  inducinf;  them  to  lay  their  eablei  white  the  ti-*  i  'j<  .i  ire 
open  for  tbe  reception  u(  the  le!ei>hi>ti«  eablan  of  the  Poet  Oitloe  Dejiart- 
m«ot."  There  mere  50  luilc^  ■>!  n-.reeta  in  the  City,  and  ne*rlv  the  whole 
of  then  were  being  taken  up  by  the  I'nat  Uffloo  autb<irit)r<k  "flie  Cbaring 
Cruat  Comtnoy  rnuhl,  under  iia  atatutory  poweiv,  open  the  whole  nf  ihoer 
•Incta  anio. 

Mr.  Hudson  >^d  that  all  they  enuM  lii.3  1  •<wn  done,  and  nothing 
fttrlher  could  he  dune  andor  »in  h  n  ri-iiluti  n. 

The  initruction,  huwcviT,  ..rter  further  di,-  usj'i.'ii.  w.i'  lll!;r^»?l.^  ti. 
Viriu  ',  i]u>,  or  Tin  Tube  Mui  v\  w-, 

Mr.  Deputy  JOHK-HuN  called  attratian  to  the  damage  allraed  to  be 
eiaaed  )w  dia  vibnttioa  sreatad  hj  Ika  uadergnwnd  aleetrio  railai^n  and 
mo«wd  (HtaadiiBcinberaf  thaOoiirtlMMcmpieiuf  ttwUJb  in  FaruaiMDC 
for  the  promotion  of  the  Ceotml  I>an<1un  Itailway,  North. Eiut  London 
Kail  my,  and  City  and  North- Etat  Sulmrban  Eleitric  Railway,  together 
with  plaoii  anil  disgraou  marking  lite  depth  below  tlio  aurfare,  tltc  loca 
lion  of  iihaft«,  otieniiiga,  atatioiM,  Ac.  Ue  knew  theaa  nhemcs  could  ni>'. 
be  0|>]KMe<l,  aa  tlie  jnibiie  muat  ba  eairtod  from  on*  pUca  to  aitothar,  but 
tliey  muld  iotiM  qmd  att  HailiUa  apiliaaBaa  baiag  uaa4  Iqr  wbioh  ibe 
vibntko  vmii  badancMe*!. 

ThamBtiOIl  W«MUri.i-:i'i->'j-ly  :r-r.--'l  ■ 


LEGAL  INTELLIGENCE. 


r.  W.  Smith  k  Oo.     Leigh  SatIbcs  B&nk. 

At  tlie  Leigh  County  Court  taat  week  before  Judsa  liowen  Row- 
landa,  y.C,  the  [  'ninlilT*  sued  the  tru»f««  of  the  I-'^igb  Saringa  IliHili  in 
a  contract  (or  the  c>i  ric  lixhting  <:  i:ew  lnuk.  preuiaea.  I'Uiiitirf' 
tendered  to  do  lite  work  (or  X17.  lOa-,  but  in  Ibe  cuuraa  of  tlie  work 
certain  alteratioDn  bad  to  b«  mad*  arWng  (roin  inatraotkoa  to  pUintiifa 
by  Mr.  ste|>hen*,  an^Mlcct  for  tho  bank.  Ixfendanta  daliaad  a  aet  oll  of 
£6.  1&<.  8d.  n^iutt  tho  amooot  claimed  by  plaintiSi.  The  cxtraa  which 
plointilT*  claimed  for  amaamtad  to  about  £18,  and  defemlanli  diaputcd 
tinir  liiibi^itj'.  I'ii  I  <A  the  eitru  were  iilk'p;^!  t<i  !i»ve  htea  i:\m»}  by  th* 
ur-^-li^eiice  uf  lite  feliiLanln  ljuiiilcr,  ii:nl  ■iL-IrniliinUi'  i:utitr:it.l-:>is  W!V«  tUiiL 
tlie  builder  only  waa  cuiatTceable  with  the  aumt  uriaing  out  uf  tbi<  work. 

Aflar  hnviaK  e%-idenc«  J«iditiMBtiM«|l«aa  idrplaiatiSifarCUl.  IS*  4d. 
•ad  eaata  mi  the  higher  (cata. 


Be  Cork.  Electric  Tramways  and  Lighting  Oo. 
In  tlie  Chancery  Diviaiun,  Piil  lin.  la*)  aniik.  lliiiYtiia  (jliinattii  aiMlial 
the  apr-limtiuD  <>f  the  iMtupany  and  Mnara.  A.  IL  Moak  and  E.  A.  Easarua 
for  an  onler  directing  the  A  .nnuml  licneral  tn  pay  nut  to  the  comjtuiy 
£421.  5e.  Ud.  new  Cunaol<  <i  1  £2  15<.  Id.  cwh  lodeiNl  lu  a  parliamentary 
depoaitiBrcapr.  t  i.f  tt,- r ■,  t,  .  •  i:i ,ri;r,.:;t  Kstenmou)  Aol,  1900. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOLNTMENTB  VACAl^T  AND  FILLTO. 

1','itli  ( '  itii'inil  inn  rciiiiii'  nri  -iilt:i".  L'k'cttital  eriL'iU'Jtr.  Furlhcr 
pattKniarx  are  ncl  '  nt  in  nii  .idvertisemeol,  and  appltcationa  ujiiat  Ixi 
addreaaed  to  the  cKr>^  t..  th.-  ComniMkncM  Qit,  JohiK City 
C)iaiiibtr«,  I'erlb,  hy  ^liud  iwi. 

Vork  (Virporation  reqjiru  a  lutins  Ruperinteii'luiit  mi  I  a  CAble 
jointer  for  their  electricity  depu'tment.  Further  parliciilarA  are  Mt 
out  in  adverti«eiti(>ata,  ami  npplicationa  moat  be  aciit  to  tiM  city 
electrical  engine«r  (Mr.  C.  A.  Midgley)  by  15th  insL 

Edinliuiuli  <  Virp  initii  n  liiiniru  au  inapeclur  to  auperinteod  »h« 
IwtaUation  of  electric  lighting  at  A  krjje  public  Imil'Iing.  Au  adver- 


tt'enient  gives  fuither  particniara,  and  applica'.ir)iii  muat  Im  MBt  to 
the  r«sident  vlectrical  engineer  (Mr.  F.  A  Newingtoli)^  clectlic^]r 
tupply  station,  Dewar-plaoe,  Edinburgh,  by  29th  inat, 

Wiuiblcdoii  Dtnlrict  Council  rc4|tUM  a  junior  awi«lint  eni;in«>er«t 
their  ck'v'lnL'ity  work'.  .\ppli<-atii»u  tu  chief  alectrical  eiiKi<ic<>T 
(Mr.  >■'.  r.ainv«  .Spenorr),  thv  ISr.iadvay,  Wimbltdon,  LiHldim,  &W., 

by  Uilh  inet.    Sue  ii<lviiniii«aeut. 

The  Kogine,  Djilrr  and  Employers  Liability  [ii<<uraQc>^  Co.  (Ltd.) 
rc<|iiir«  atiditiotiitl  inapMtota  fnr  their  elcctnail  departinMl 
Applicatiotu  to  muiiajj|iig  ilnclor,  It,  Kiog-atraet,  Unelwitrr. 

St:«  a  ivc-rtiat'incnt. 

A  f witchboaid  a'.t«nd,int  ii  re  jUircJ  for  the  Plymouth  CornirUion 
electricity  works;  alio  4  c&ble  jointer.  Applicatioiu  to  oorongh 
electrical'  engineer  (Mr.  Jolin  H.  Rjdorj  hf  S3ai  inat.  mo 

advertisement. 

A  technical  assiatant  ia  required  In  0  wnktUbomloiy.  TorfaitiMT 
particulars  see  advertisemenL 

An  old-eetabliibed  firm  maaufactoring  electric  MCamlllon 
rc(;t:ire9  agents  in  the  provinsos.   8ao  odvaftiaemeat. 

An  cnginixr  iQ-chargc  i9IW|viMdforneOBtlBIIO«»«llM«tlMO>raK 

pldtii.    Sec  odvertiaement. 

An  iiH:'iitanl  ?ectarer  in  pbysici  i<  rL-^iiireil  for  tho  TodlQied 
College,  iladdenEeld.  An  a4retUaem«Bl  give*  farther  piitiealui. 

PorthOononUoBieq^uiteAiciidtfltdaaliialMgitMr.  AppUof 
liono  to  dan  to  comuniMiamM  h/ ttnd  intb 
Manchester  Tramraya  eoBotittee  require  a  ronaiati  pl  itelayer  tor 

permanpnt-way  rlcp.irtrnent.    .^ppli^atiOTi'!  tn  rlnirmjn  by  H'.5;  in't. 

Bltk-i-M-Ji  Bur-jii^h  Cjuacil  rt'ijuir<;  it  its'.Jcnt  clB,;tn':al  un^naear 
AppUctai  'tii  <<ti  official  furmi  to  t^jwo  clerk  by  Jan.  1. 

Lancaater  Corpar«tioa  re  mire  an  ule:toii  tiaawjy*  ea^iaeH 
A^liatioMhTnihiiHt 


Mr,  A-  H.  Soiljr.  ilt,  assi-'.aiit  enLjim-cr  iit  llampitead,  hw  blClk 
appoiot.-d  l  Uctrkal  ni^inei  r  I)  the  Birkiug  District  CvwnciL 
Mr.  K.  CdT'liii  ha4  \:e.-:n  .ippoiotid  miitti  sapoiiBliniaBt  tX 

New^iorl  at  tiiy  j^r  uttnum. 

Mr.  Avi-^lin  T.  Smith,  of  Moreciuabi*,  hj»  bet-D  appjjatod niltut 
cni^inci.T  at  the  nurr  (Tnnc».)  pli'ctricily  work*. 

Mr.  ( '.  K.  L.  .Stuwurt  hn^  liL-in  iippointod  aBgiUCat  Ikt 

Uochdalc  Corporation  electricity  worki. 


Aoata-Hartigny  Ballway.—  Public  attention  in  northern  Italy 
has  lately  b^en  directed  Vi  lhe  extension  of  tho  Aosta  railway,  cither 
to  Chaiiionix  or  to  Moo-liKny,  and  the  president  of  the  Pronocial 
Council  ha*  aent  fur  one  ol  the  cnginuere  who  hare  studiel  the  line 
(Si);nor  C^edali),  ami  informed  Ititn  '.iKit  il  t«  the  irittrntinn  tr.  .ipply 
for  a  Qovcrnmcnt  ooneeiaiuu  gratitiu^'  .i  ^iib'i  ly  of  5i;'i,iiiii >  lir,'  from 
the  Ptoviocial  U^vernment  Th«  auUsiJy  t>  i"-  aiktU  fmni  the 
iialiuiial ( ioTemment  ia  5,000  lire  por  kilomctr.'  fnr  ;i  term  ot  70  \  ears. 
This  estimated  tolal  expenditure  ia  60,(XX>,000  lire  for  the  76  kilo- 
metres of  line.  Mr.  J.  CooktOf  Lwdoo,  ia  intai««l(4  with  Sigirar 
Ccdali  in  this  undertaking. 

Aylesbury —A  supplementary  rL;iiiit  o:i  .■lif::'rii  1  i^ht  nj;,  which 
pteteutpil  to  the  f  oiincil  init«etk  Ipy  th.'  l.vliting  oimmittcc. 
stated  that  tlif  p:'  [h:.-a'.*  ul"  the  "Wvcr.nil*  l:.::riinf:h  f:ii>ctric  Light  and 
Power  Ci>.  were  to  take  a  tratis  cr  ot  the  Ayltsbury  prorUiuuJil  order 
on  the  batis  "f  repaying  to  the  Oimneil  tho  ooit  oC  oht4dnioj( 
the  order,  with  option  of  porehaso  at  the  end  of  acTea  or 
14  }oar*,  but  they  ooald  not  nconmcnd  Otm  acoentanea.  Tho 
c  )mmittee  luul  ha'l  acveia]  interviewi  with  tho  iCiideBt  enginagr 
•t  IVyronilie  and  it  had  lieen  repreaent^d  to  than  uat  a 
(Oiihiued  ocheiiieforAyicabiiry  and  Wycombe  could  bo  worlud mora 
ecoDoinically  than  se;iarate  undertaking!)  for  the  two  touiia. 
Tbc  company's  succesa  at  Wycomlie  was  in  no  small  nieasuru  due  to 
three  cnn^unie'r*  and  to  ibc  number  of  motor*  in  use,  wh'c'i 
eould  not  b:  lookv^l  for  in  .X^leubnry.  Taking  the  private  coMsumc- ft 
at  Wycomlx-,  the  succefs  there  were  only  an  efiuivaltnt  uf  «  c  p. 
lamps  connected  at  the  end  of  lost  year,  and  tli.  rLtjrL-  iI.l'  '. 
authority  would  be  tunning  great  rirk  in  ilndeitskiDK  the  supply  at 
ATlc-bai7,to1,yiBgflaithoi«iallaobtainadatW]reoailiaL  Snhmitial 
giiamnteaa  for  the  effldont  carrying  out  of  tha  eootraet  hy  tho  com- 
pany wouM  be  fumiKlu-il.  The  c<~immitUe  liad  obtainol  an  amended 
report  from  Mr.  F.  II.  Medhuraton  the  <|ii««ition  of  muuici|>al  wnrkr, 
from  which  it  would  be  seen  that  the  total  estimated  capital 
expenditure  had  bten  iner«a«ed  from  £10,1 7<i  to  £23,211  owin^ 
to  the  incren«?il  cft  fif  tti!iti»ri*l.'<,  labour  and  pi  iiit  Thr^  .^oin- 
mitteo    luii    c:irL-full_v    r  itisi'l  'red    tho*e  \vhii:h  witj 

bailed  vijum  ;ui  increa^  i.nii.-iiin>>tiiin  tar  private  liKhlii'r-' 

t  '  -i.divi  'f  c.p.  liimpeiiiiil  thi  >  i-..)ti.<i.tfred  it  would  U-  -.ii  -i  i.i 
b«  guided  by  the  report,  .Mil  W  Uku  the  eatimnted  denj.!Uid  U4 
3,0(11),  whl^n  tlie  cfliiiinteil  revenue  from  prirato  UahtinK  um  put  at 
£1,4G2,  uiul  from  public  lighting  a*.  £C35,  a  total  ot  £2,397.  Tie 
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eFtimateil  M]wndilurt'  wm  £i,:n3,  Icuvinj?    :i    li'-'  of 
The  ccihiiiit'' 0  Wert'  ol  uriiiiiin  llj.it   ii   m  .i^  H"!  to  Uf  cx- 
pectcJ    tL.it    aiiv  aptirccutue   |>tutit,  uuuU  fi»r  >*•!»•' 

yeitrs,  l>ut  that 'iIm  Cboaeil'*  laiiwvMin  sImmiM  lie  directc  I  t  ' 
ouuriug  with  nMmi&Uii  ci-itainty  that  thm  slinalit  l>e  »u 
loM  to  th«  ntfpnjran.  Thi-v  .on-irli  r  lli^it  ii!i  ii  j'Stils  priv«t« 
CMUnm««  •l*«trin(T  will  hv  m  n  p.»itii>n  Vi  (•>m\^ic:  with  gM  in 
Ajlfsbury,  fVi  ■  i  c  i.-i  ln  ,il  !  •  ti-'hicli<iH  i  ti  t!ie  proKtiit  i>ricL, 
and  in  view    I  .  <  :     ![  ]  1  v  !>.  insj  a  cuiniia^t  ime  ;inJ  Id  the 

fact  tbrtt  clectiKul  uuJcrtukiUHi  of  Uii-  iircm  iit  iliy.  il  pnifj^rl)-  ci'ti- 
<lucl«<l,  appi'ar  ilivarialily  to  liavr  Wen  corriitl  r  n  wilinjal  kws  I'l'""' 
foini'ler  that  il  woiilii  nut  t<'  JtfiraUc  for  lli*  O.iincil  tu  piirt  willi 
their  power*  ti>  a  )>rival«  rotnjtin.v  on  ii  rm.i  vvhi<  li  cnulJ  harlly  f  ill 
to  prove  OiitriH!»  when  the  {"  ri'-Ki  <  i  rc  l'm-i:ha.-<e  iitrivid.  Iliv 
consideration"!  :h'  n.  itltr  wa4  iwlj  ninie  1, 

Birkealmd  A  «uii'>:uiniuiUv«lia<-U<:a appointed  to  rt'pi)rl  upon 
ih«  practieikbility  of  fisniaig  a  aehcBM  of  "«<ai«tcd  wiriD;;''  in  ih^^^ 

BlMUllHlMa  (8Mtk  AfriCAV— Tiie  electii.itv  work-,  wytr 
tarasBXly  opene'1  on  tlis  9tii  ult.  The  contract  ira  for  the  e  iuiptiient 
of  tfc'  'titr-jn  M  rr.  >,I  irs.  H-junert  and  Lenz. 

Brighton  An  i  .  |  lirv  was  held  here  i-ii  Wedne-liy  into  th« 
a;;  In  ^i:i  :  i  r.i'.ii>!j  I  -,rTow  i">ii,CKiO  fur  elofltK  li);hlin;» 
cxteneiona.  The  town  clerk  (Mr.  V,  J.  TilUlon«)  aptwarol  lu  »uiiport 
of  the  iifilieatkNi,  which  vm  moppowd.  Mr.  TiIuom  ttatad  that 
tiM  moBev  Will  tcqniroi  for  tlie  exptoaca  in  renact  of  Iba  oloetricity 
undertAking  for  tJw  jtnn  aitd  1901,  and  it  was  proposed  to 
extend  the  r«po]rBMnt  over  22  T^arf,  Mr.  J.  Cbrt«ti«,  tb«  resident 
electrical  engineer,  stated  tliat  llic  preient  capaeity  of  the  work*  wiw 
4,71itkw.,  c<)UtTalent  to  147,000  S  c.p.  lamp*,  and  they  at  jirewnt  hud 
I  'lf^jOOo  lump^  connecti^  I.  They  had  n  prosptet  -jI  uls )  li^lititi;;  the  new 
]iii  r  that  wn*  bcinp  bwill,  iind  the  local  tramways  n  e.Jil  run  with 
power  ffMii  the  work».  The  jntr  wouM  pioU^ldy  niiuite  an  ndditioDHl 
2,'>(>0  and  llie  ir.imway*  ll,i>iO  en'.iivalenl  c  |».  New  cotnumcr* 
were  eotiiing  on  t.>  the  nuiins  at  the  inte  of  in.itii  4<X>  to '^JO  jier 
annum  and  the  incre«*c  of  hm-inox  tiii^hl  Ix  taken  ut  aVijiit  1(> 
percent,  on  the  pievion*  year'--  '.uitpnt,  K.iUi  ri-  rc;;.»r<'- output  of 
eneijfv  and  new  cnnnectiom.  J|«  g«vv  technical  [tarlicuiiu^  ol  the 
additional  phmt  it  »».«  propd-ed  to  Ur  d«wn  !■■»  meet  the  gmwinj; 
deinand,  and  stated  that  the  tenders  uiiivh  hu  l  Uen  .Ki:epi<.d  had 
piQVad  aoniewbat  b»low  the  i  -timate,  and  thirrrfite  the  <_'ori'fjrati.>n 
wniild  odI  v  rei|uire  tome  £.^)i,7W,  »u<l  the  iUin^mii  juiked  for  «  jul  1 
be  redui  ed  to  thi^  tignre. 

Bristol  At  tlie  t.'orporjti  in  ine.tin,-  en  Tueida.V  Aldcrmiin 
I'eatson  5ul<initlLd  the  seporl  id  the  Ei-i  ttieal  COOimiltec,  mIip  li 
dealt  with  the  new  \^ork^  at  A\nnli»iii».  lor  whicii  i\  tendtr 
amounting'  to  £ii,\:\3  had  leen  ;i;cepted.  'l  iie  titue  had,  he  njid, 
arrived  when  the  ])re]^aratilln  <if  pUiK  and  riMeilicatinn*  Ijr  the 
auiK-r-trai  hire  shouH  \ni  in  haml,  ;i)|(l,  if  ;iii  .n  hi:.  .  l  ra  to  Lu 
employed,  now  wa»  the  time  to  ap|r<>i!(t  hini.  l!ut  tlicy  i  ll  it  w,i^ 
more  of  an  en;.nneei's  than  aii  srcliit  'ct  *  <|Ui  '[..n.  Alter  di>i-  isginii 
Ihi!  outumittce'^  repirt  was  ie|tjcle<i  by  '4i  vjte,<  to  ii,  uni  in 
acefaitoct,  therefore,  wilt  ba emplojrod. 

TIm  akctrical  eiiuipmentof  Um  nav  alMtiietamnranwaaofliBiBllv 
iaqticlad  if  lit.  A.  P.  Trotter  on  bdwlf  gf  the  Ikmrd  of  Tnda  Wt 

Burton  on-Trent  r-A  eontnict  for  a  nxjkw.  rteam  altetnaior  and 
condensing  plant  fur  lha  afectricily  work«  wa^  let  by  the  C janeil  on 
Wednesday.  It  wait  reported  that  the  demand  tar  eleetricitj  vra'* 
on  the  iiicreaw  and  jiutitied  the  additions  \  >  the  planL  The  com- 
mittee. nl.40  l^e«ohed  to  undertake  the  letting  out  ut  );ilh  CBgiocaand 
electric  moton,  thi?  chairmtin  pointing;  onl  th<it  the  bmineM  had 
proved  a  great  auccess  in  liirmiii^^hatu  and  elsewhere. 

BOfy  St  Edmunds     Application  i^  to  be  made  for  MUKtioo  t'j 

liqnow  aboot  £^O0U  further  for  pubtte  electric  lighting'. 

Ctaidiff-— Work  ineonnwiiott  with  fbe  laying  of  ii«ir  track  for  tlie 
dectric  tramway  system  will  be  vammamcaa  on  Monday.  The  work 
of  reconatruction  will  lj«  under  thvdirtelioaof  the  borough cDgioetr 

(Mr.  Ilaqiur).  While  this  work  is  Muf;  necuted  the  TiJiniways 
committee  will  be  Uyiiii,'  >  jndiiita  for  cables  from  tlic  site  of  the 
station  at  Ilo,>Ui.  iti  llii*  ta-se  the  work,  which  will  he  .started  in 
f*veral  places  at  once,  as  well  a-?  the  bonlinx  of  the  nea  tr.u-k,  will 
be  carried  out  under  the  aujicrvii'iun  of  the  bjrouj^U  tltwtik  tminv  jvs 
and  lighting  engineer  (.Mr.  Arthur  Ellii), 

Conway.— OwiiiK      »  siifr^-ftion  to  extend  and  improve  the 
works,  the  Council  decided  lu^t  week  not  to  let  teuder<  for  the 
present,  and  a  comtoiuee  is  to  b»  appointed  to  eoa^er  and  rejioit 
upon  the  qwatioB  of  electing  elcctri^  works  for  publie  and  {wivate 

.lupply. 

Crate —We  learn  tlriit  the  Crttin  Ooveriimeiit  contracting  for 
the  ext  iljli'hnieiit  of  telephoiii.  toinmniiii-.aiiou  with  the  interior  of 

the  ■.^l.ii'l. 

Dalkeith  — M*«»ra.  Crompton  A  Co.,  who  are  appbiog  lor  a  pro- 
visHMwl  Older  for  tUa  hai^  h«n  saboiitted  tenni  for  the  anpp'y 


<>r  current,  A.c. ,  and  the  i'omnii'wioneni  have  decided  to  cull  ia 
Mr.  A.  .\.  Caiiip'Hdl  Swintjn  to  advise  them. 

Dorking.  The  <  'ouncd  huvc  decided  to  truiffer  their  [>rovieional 
order  t"  the  Weft  l.ondnn  and  I'ruvincial  Klectrie  Supply  tV.  The 
eondiliou*  of  the  trau.-:fer  deed  include  the  supply  of  current  for 
•trect  ligbtins  at  :!id.  jwr  mat.  The  Cen-icil  retain  the  right  to 
piirehaie  at  lb*  end  or  tho  fiiat  ten  or  am'  tubfcoucui  period  aC 
H  vrn  YCJir'.  T'o  <  ViuMii  bare  eogmed  Mr.  W.  U.  Ttanthmna  to 
a  li  i<e  them  oj>  >n  ll:e  tmncfcr  and  MIP  HI  Rgatd  10  the  olMtiio 
linhtin-  whelne  ol  the  COmpJUIjr. 

East  Ham  A  r^pwt  was  auhmitted  to  the  Dij<trict  Council  Inst 
week  liy  tlic  accountant  (Mr.  A.  Plant'  upon  the  question  of  ^upply- 
in^"  electric  current  to  artisiins'  dwellingii.  The  capil.il  outlay  for 
wtiiiij:  iiii  i  t:;tlii^,  »ho»n  l«y  ibe  electrical  cn>;ine«r'^  report,  w.i- 
1'!.  ](>:  ptr  li  ubie  leni  imnl  hou^.-,  to  which  must  he  aJdoil  Z*.  per 
hoii-e  coveiiib).;  bun  ch»r»;':«,  or  .r  total  eftimsteil  ,-!(pital  fi'biT  it 
i'li.  li^>.  t  >u  tlieimestioii  .if  the  public  liublr  J.  ih'j  Kl..i  lr.  I.i.li; 
Committee  n cimiiiMided  tluit  lliKh-street  So:.'.li  ari  l  lb.-  M  inor  Wjty 
1  .  the  IVriubile  'favtrn,  North  Woolwich,  ba  h^lilc  1  wjlU  urt  Innipie, 
idaici  fiO  yard*  apart  ;  that  the  parLion  of  the  highway  i  •  Hcckttin- 
rcM  I  be  pMceeded  wUh  futthwith ;  and  die  ramitiiMlGr  >  He  work 
be  carrieil  oat  BB  Ihetiamwaf  track  ia  constraeled.  The  icpuri  was 
a<lopted. 

Ediahorgh.— "nie  Cicaaipg  and  Lighting  committee  hare 
iu>tru>:ted  the  1  lighting  inapectw  totopott  iipga  apronoaal  toUi^t 
Thistle  nu  1  It^  c  irtrect*  hy  ueans  of  Ump»  niapended  from  the 
ninldle  of  'pan  wires  acron  the  Mrtctii. 

Exhibition.— The  Geniian  UiniMry  of  the  Interior  ha*  voted  a 
Mini  of  2.'t,000m.  (£1,800;  in  counaption  with  the  exhibition  of  fire 
prole,  lion  and  ^xtingimhiBg  appUancts  to  he  hdd  in  Berlin  next 
yojr. 

Fulham  (London .  Application  i.^.  to  be  made  to  the  Lond  -<n 
(•,,,  iity  r.,nii  il   lur  .sim^i'ion   to  a  1>mi  of  £15,000  for  cxten. 

.1-  1  electric  ligblm^  mains.  A  discussion  lc<ok  place  at  the 
Coniicii  meeUng  U>i:  week  t.)  the  supplv  of  current  lo  the 
wiirkhoiiaa  praiiuaea.  The  report  of  the  llleitric  Li^-ht  coiniMittee 
reeommeniltd  that  applieatiou  b;  mide  lu  the  hiati  of  Tradu  for 
aanetion  to  snpply  curi«nt  to  the  QnanUans  at  a  vadtuad  nisu  AU. 
I'howai'.  a  guaraisa,  thoa|(hl  the  Conneil  eould  ttolieAiw  a  private 

Consumer  llio  s.irne  filcilllieii  an  they  proposed  to  RTAnt  Uj  the 
Kiiardiaufl.  -\s  a  matter  of  faef,  a  privnt<-  consumer  could  demand  to 
l<c  chiir);Gd  at  the  same  niti'.  There  wele.  he  said,  le^al  ditVicitUies, 
an  l  as  tiie  vo'..'  ui  tin:  mmmittee  wax  taken  hurriedly  he  inr.ve  }  a 
relereiice  b»..k  to  the  conimittLi'.  After  di«;iis?ion  the  ooi  mittee'* 
■  ■■i  ijiu:.'  u  lii'.ion  Wii  ad.-Jpt.jd. 

Glasgow.— At  Week  s  hi.-etitit;  ot  the  Electrical  comiiiittec  it 
Will  auu.iiuici  d  that  .Mr.  W.  A.  Clmmen,  chief  entiineer  to  the  C  >r- 
].oriiliioi  electricity  dep.irtmeiif ,  5m<f  re:eived  the  ulfer  of  an  uppoitil- 
inenl  u.-<  chief  en;;iiieer  to  t  I  i  ■  el.^tricity  supply  company,  but 
would  pteki- ty  reiuWH  idenliiivii  with  the  Ula^ow'undertakuiR  if 
Ilia  Mlaty  WON  inetaatod  from  ilf^'X)  t.>  i'l,oi>u  per  anDum  from 
JtuL  let  next.  In  a  e«mmnnie«ti<iu  frum  Mr.  Chameu  it  wa»  poiDle<i 
out  that  ut  the  time  of  hi^  appoiatoieilt  at  tho  hwlMing  ftf  HWft  he 
a'^ktd  lor  a  Hilary  .if  i'l.'iuii  pi  r  aaoitm  httt  needled  ieOO  on  the 
imj.lied  under.itatiilin^  that  iin  incrcaM  wmild  foUow  »oon  ai  he 
b«<l  made  .1  mime  ior  himself  in  <Jla«!?ow.  Tlw  committee,  h-ivinR 
carelully  consi.lered  Mr.  t  'hamvn'«  letter,  unanimoudy  »Rre*tl  to 
rif  .mniend  tliAt  the  incnii^.'l  Mlary  he  approveiJ.  ttiilie  Marlay, 
who  movc'l  the  approvtil  oflheminntc,  said  the  committee  wouid 
ccrttiiiily  have  theui^-;l\e..<  come  forward  with  a  propo^l  to  incr«:t«e 
.Mr.  Chauicn's  jal.iry  II  the  present  ajipliailion  had  not  be<>n  infide. 
The  minute  wa.^,  alter  only  brief  discussion,  approved  unauiiuously, 
except  (or  the  di^  eiit<.f  .Mr.  Bu.-lianan,  who  withdrew  fr.jm  the 
committee. 

Halifax.  — .\n  d.cident  occuircil  at  the  electricity  works  on 
Monday  vveniti;;,  when  a  lOiu  (team  pipe  in  the  boiler-hou*«  bar'^t, 
and  three  workmen  who  were  near  were  acAlded.  tJoc  of  these, 
mimed  Draw«  was  so  aerioutly  iiyurtd  tint  he  aneeambad  t»  hhi 
injuries  oa  Wadnmdaf .  The  othat  two  men  a'ere  net  h«d^  Inttt. 
1  be  accident  canted  a  stoppage  in  tha  anpplj  for  aliont  half  an  hoitr, 
hut  BO  damage  was  done  to  tue  phmt  at  the  atation. 

Hampstead 'London). -tl  ivin);  been  a]ipointedraMentenKiaaer 
;ii  the  electricity  work*  .if  the  Harking  iJi^irict  Council.  u^A. 
Ilii^h  ^e»i^:'>'k  will  relin.piHh  his  appointment  as  aanataat  at 
Hanipstead  in  J.miiary. 

Hanlejr.    The  l!.>ardof  Trade  have  anlliori«ed  tha  allentioB  of 

the  r.<<i:i.lard  pn^i'iir.f  from  100  volla  to  SOO  volti,  providad  Aat  no 

chiin^e  ^Imuld  be  nia  io  excejit  with  the  conwnt  of  thacOUunwr  ia 
the  pr<:rr<iie  of  supply  to  uiiy  premises  which  OttWaidl  4t  1MS| 
were  .-of.plied  With  euerjjjr  by  the  undertaken. 

Hull.— The  I -c verier-road  ekctnc  (ranw^y  lonta  wat  opoaed  tc« 

IraMic  on  Saturday. 

Hyde.— 1  he  Council,  t)ii  Monday,  paMcd  a  re«ulutiou  authoristug 
appicition  far  parliaimmtiiry  powersi  in  coiyaaetiaa  with  the  Oot- 
psiati'  ua  of  Stalybridgp,  Mqoal^,  and  Dttkinfidd,  for  coMtitvliiig 
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•adiBcorporatioga  joia(liOMd|Coiuii>tiiigof  rcprMonUtivcs  of  ibc 
four  curpuruUons,  to  conttract  and  work  tramways,  and  to  nuprily 
alcctric  fiicrijy  in  thi'sc  boroujjlis,  and  fur  ulhvr  parposvs.  Mr.  Tiokvr 
eaid  all  tbc  finaQcial  pruvihiona  ol  tbu  gclicun'  bad  been  ;;nTii'  iriUi, 
and  he  fell  lialislicd  il  wnnl'l  prove  a  great  succcs?,  r.n  i  w  <ul  1  h<- 
found  to  be  a  great  relief  to  the  nlvs  after  two  or  ihr-e  viars 
vorkin;;.  Them  would  be  ear  (the Js  l  irll  ,i!  IIi  1  ,  M  ir.'.i  y.  .lud 
Stalvbridtje,  and  auh  station'^  at  lljde,  Diikmtield,and  Mu«siey.  Tiie 
total  expenditure  would  not  be  lusi  than  £400,000.  The  town 
clerk  was  instructed  t<>  oppoae  the  applicnlioa  of  the  Oldham, 
jL^btaa,  ttid  Hyde  Klaetiic  Tnuawmy  for  faitiMr  tiammjr  powers 
witUM  tba  borough. 

lH!Mrt.'~A>  wdbrtunate  aceidlBt  oocuimi  n  tbIaBtay  it  the 
•ztBttlveimItt  of  tlw  Telegraph  QHUtnetiiiii  md  MnintonmiM  Ca 
At  Ea«l  Gretnwidb  It  appwia  tlut  a  dub  Darned  Qarr  tutcnd  a 
cable  tank  with  a  tiAVtO  nnoving  tha  valva  to  allow  water  to  drain 
mil  of  tha  tank,  but  not  retuming,u  workman  nittuc  l  Tfaomlon  went 
to  look  for  hi<n.  It  was  obeencd  that  he,  tco,  was  iway  tome  time. 
Aniitbtr  man,  Smoker,  then  f-llowerl,  sitI  li,:  iiol  n-luroiii)?,  Kir<» 
t  ritLTLil  "ha  tank  and  f.'Uinl  it  f'  ul  w  ith  ^'a-^.  but  'micc<  •-■■l.-d  in 
recovtriiiK  the  lifeleiy  liodifs  nf  Tln^rnton  iitiil  I 'arr.  •Thea  he 
rescued  Sm  i!..er,  who  <,i,a^  m  a  v  ry  I  jd  fl.iU',  und  Wd4  conveyed  to 
the  ScaOif u '>  lli><piuL  Rice,  aitiiough  jiruslrdlt^  ut  the  time  by 
Ilia  fnuiep,  wa--,  f  >:-.iiaateljr,  not  serioualy  inconvenienced. 

At  the  io'iueii,  uf^aed  on  W«dn(«lRy  >t  St.  Alpbego  Mimon  11*11, 
Omnwiahi  tJha  avi<]eu<.'<'  allowed  that  C*rr  <UfceDdcd  into  the  tAok  and 
wm  at  CBce  ovecc(>ute  by  the  gu  which  had  been  geoerated.  Tlxtruton 
was  aIjio  uverctime.  Ciu-r  aii<]  Thoruton  were  lioth  got  out  of  tl.o  f.ivA  by 
Kicr,  but  (11  3tlt'in|<tii  at  resuiiciuiiuu  failed. 

Mr.  F.  II.  Lvt  A*,  tmdocer-ia-cbwt  to  (ha  T.  C  &  M.  i.'.o.,  rulogited  tiie 
Wmqr  of  thi  iMiriw  ted  aHMaplad  At  twrnnnail  wd  iba  firm 
wars  ptund  at  tkam.  It  waa  tta  duty  of  tha  diMaaid  lo  adjoat  tha  rope 
Uuidi  of  the  maehiuery  for  bauliog  the  »bte.  The  tanks  wera  diaiaed  by 
ill*  drawing  i>f  A  t>)ux,  but  it  waa  no  oua'a  iluty  to  touch  tha  plog  aacept 
wh<^ii  "rilfrcd  Id  -i  Hif  frrctBaii.  The  enVilfif  Ktre  kept  ill  W»ter  in 
•he  Uiik".  tlin  ftcl.nn        t]ji^  wutrr  -ti   '.hn  ciiLue  would  i^ncrate 

•ulptiurrttt'l  hydrogen  gaa.  The  meo  were  not  reijuircd  in  tha  tank  at  the 
Una. 

Waum  J,  Svnm,  faranan  at  tlia  irarfca^  aild  ha  ma  lb  cliaiiie  when 
tlus  a'xUaat  aeearred.  He  gsve  order*  to  Tliurnton  In  i;el  mmt  niiun 
ynrn  raady  for  tka  w«»rkiDg  Unkt*.  \mK  No.  6  tnnk  was  nut  mjuired.  Ju^t 
before  w>-en  o'clrjck  fn"  wn-.  infurnied  tliat  there  were  men  (iowii  tin;  tank 
eye,  anil  lie  at  onci' .-'hto  i  ^trsto  hnve  the  niCD  got  out,  r\f  :it,yaJ]y 
Smoker  km  Uruught  up  uncooacioua.  il«  via  at  ooce  tiken  to  the 
Saawall  HoipHa),  and  waa  now  recovering.  A)xml  10  minutca  later 
Thomton  and  Ckrr  were  broBKht  i:p,  but  were  both  diad.  A  mmber  of 
men  trrnt  (  i  tKcir  ajuiataDce  and  nearly  loai  thair  Hvaa. 

I  h  .  >  1;  I  M     Hid  death  w».-.  <lue  to  aiiffaaallaa  hf  Ctftohlc  aeid  gta. 

The  ia<|uiry  waa  »<l;ourned  to  l>et-.  31, 

Kirkcaldy. — The  thoiougbfarcs  leading  to  the  railway  atation  aa 
Well  a^  Link-atrcet  are  to  be  lightv<l  clevtncally. 

Knotsford. — The  Council  have  arranged  terms  for  tlie  tramifcr  ol 
tiicir  prori.'.ional  .wder  to  tba  AMoilif  Ktid  WUimlow  Elwttie 

Supply  il.td.). 

Leamington.— The  Mi<lland  Electric  Light  Co.  but  year  obtabc<I 
aprovitiooal  order,  bat  Uie  Council  had  the  option  of  p'urchaaiog  the 
vndsrtakmg  of  Im  aoaiwiir  M  aattaia  atwditioii*  Bona  cor- 
rcajpondeBn  Iwi  ncently  paawi  M^vhb  IIw  wmmjnA  dw  Board 
of  Trade,  and  the  latter  litra  mar  been  aiked  to  ix  a  date  wkcB  tl»^ 
ocder  i»  to  cnroe  iota  f«ne,  m  the  OoqHmtiaa^  offer  for  tli' 
electricity  workaku  been  icmad. 

Leetnr*.— Mr.  Robtrt  O.  Sitdiia  (of  Gfcanwoed  and  Bathy, 

licedf)  delivered  a  lecture  on  "Electric  Driving,''  at  Yorkahiro 
L'oUejjc,  Leedi-,  on  Tuesday.  The  lecturer  showed  ntimcrona  ilidea 
iUoatntting  tha  varioui  proccsics  ho  described  of  (generating  and 
Ittiliiitig  cWelria  energy,  pointiog  out  tbiit  the  iiae  ut  wiiter  power 
waa  vastly  more  c<:«t!y  than  waa  imially  aupposcd.  He  slated  tliat  in 
the  future  the  alttri.,,lirig  current  macninery  wonld  be  very  largely 
uaed  in  Eogland,  and  cDginecr.i  would  have  to  face  lliid  fact  unle>a 
they  wiiiheuour  mncbiaery  to  ccme  from  abroad.  He  couclildcd  by 
atating  tliat  in  this  country  clectiic  driving  fur  textile  factories  was 
not  nf  any  value  at  the  present  moment  unle.'U  the  electricity  waa 
brought  from  a  conaidexaule  distance,  and  the  nearer  tiiacbiuery 
i^fmchad  tha  claia  of  that  ii««dmttiUilofiMtonaitlio  lota  ina  tba 
oeononyobtiiBcd&aiiiiulngdeetriepowtr.  loanByirarkitiiolowoa 
ateam  power  was  60  or  To  per  cent,  and  in  miMt  it  waa  flOpn  oant 
That  waa  where  the  value  of  electricity  came  in,  wlienaa  is  tOKtila 
imchiaery  there  waa  «ffeeedinglj[  little  waste  of  eaanpr,  and  aonae- 
<(aently  very  little  acopo  fir  tfie  iBtradnctioD  of  alectm  ondunery 
atthepretent  lim^. 

"■  Xdiffo  (BelgiomX-A  New  York  eoutempMrary  state*  that  it  i^ 

propo>.d  t<-  niake  I.i'  „'(•  a  seaport,  and  to  btnld  a  canal,  2<K)ft.  wide 
and  23ri.  dixp,  fiotu  Li< '^e  to  Antwerp,  a  dixtanoc  of  84  milea.  The 
tngboaia,  locks,  brid|{e«,  elevator*,  v^c,  are  to  be  e'luipped  for  elec- 
tneal  workinf^  and  the  entire  route  of  the  canal  to  be  lighted 
ekHttkally  at  nioht.  The  total  «oat  of  the  worka  ia  eitimattd  at 
•bmttfjOQOyOOK 


Light  Bailwnya.— Lougton  Council  have  approved  the  appliea> 

tion  uf  the  I'olteries  Electric  Traction  Ca  for  an  order  for  the 
extension  of  their  line  to  Samlford  Hill. 

The  Rlackpool  and  Oaratang  Light  Bailway  Order  will  afaottly  be 
Hii  iiiitced  to  the  llioird  of  Trade  for  conflmatkm. 

LiTerpOOL— On  Wcdncjiday  the  chairman  of  the  Tramways  com- 
lu  iUl'c  (Aid.  Pclrie)  moved  that  the  Council  approve  a  tunplomentary 
tslimato  of  i.'15,0iJ<J  for  tramwaya.  lie  said  that  at  the  beginning  of 
the  present  year  tbu  committee  estimated  their  ezpenditarc  for  the 
1:2  month*  at  €.320,00.  but  owing  to  the  rapid  development  of  the 
system  a  isii;.].:.jm.jni.irv  c»ti mate  was  re<iuired.  The  receiptn  had 
inciYa«ed  by  !."<  jxrt  c4;uL,  the  mile.ige  by  19  percent.,  imd  tha 
piuseiigurs  by  i7  jier  cenu  At  the  end  of  the  year  the  coiurintttia 
anticipated  A  auipiua  of  £^,000  to  j(,Tt,Oi~HX  The  committee  had  bc<m 
tranoiallcd  thia  f«ur  with  horse  c.ira  and  oronibaiaik  bnt  SaMvdiqr 
saw  tha  Uut  hana  «iv  ia  Liverpool,  and  by  tha  ead  of  tha  fmt  Um 
omnibuses  watddhATedia^fearedt  Wit^tlw  wkolonatattmniRg 
b^  clecuieity  tha  eaunaittaa  antieijMtod  a  liifa  ymu  ant  fMr. 
1  lie  motion  was  agrocl  to. 

The  electric  tramway  service  between  Ltfarpool  and  SaafiMttit  waa 
ituugurated  laat  week. 

Ludlow.  — llr.  J.  S.  Knright  is  to  prepare  a  supplementary  report 
on  tha  pniMiaal  la  wtahliih  municipal  electricity  worka. 

Haashaatw.— A  report  on  the  piwent  conditioD  of  the  plans  of 
the  Stewart-atreet  generating  station  has  been  prqNwed  by  tba  dtf 
electiical  engineer  (Mr.  C.  H.  Wurdingham)  for  the  Electricity  com* 
uiittee.  Ur.  Wonlinnham  states  that  ttic  actual  development  of 
evoBte  In  the  demand  tor  and  supply  of  electricity  has  been  enor- 
uiontly  greater  than  was  anliciputod  when  he  entered  into  his  agree- 
ment Willi  the  Corporation  four  years  ;igo  t  •  act  their  re.sident 
engineer  at  l>icken!ou -street  chief  !>tatii  in,  and  to  adviw  them  on  all 
electrical  matlcn.  Instead  of  L<jid^'  re!<i  li  ril  engineer  for  a  station 
with  5,000  ii.p.  of  plant,  aupplyiag  about  1  ,&t>0 conaumer*,  with  »ome 
143,000  lampr,  he  was  now  rusident  engineer  for  a  ttatiou  d-  vclvpin'.; 
over  10,000  H.r.,  and  supplying  energy  to  3/)t<0  couauniers  witli 
360,003  lamM^ad  die  wbda  of  tho  maaagnimit  of  tha  atatiaii  had 
fallen  upon  hUL  Tha  arark  Oat  hi^  devolTwl  upon  him  tnelnded 
the  lighting  of  tha  whole  of  the  ei^,  supplying  energy  to  an  enormous 
uutlyiDg  ana,  tha  tMpouriUKty  «rf  providing  electrical  oi|uipmcnt 
for  th'-'  tramway  tyslem,  this  com|<rising  the  etir^,  mm-iIh  m  J  tines, 
und  bonding  of  the  ruilf.  advising  on  a  large  fitr  .tliinn  ^  ^tc.t,  and 
the  lighting  of  many  public  .itid  semi-public  inatitutiuu*.  lie  did  not 
complkiii  of  those  things,  but  during  the  I.x'it  two  yvara  a  great 
change  had  come  over  the  p  v  of  the  crminiittee.  They  had  multi- 
plied aub-committeo>,  :  I  I  I  I  liim  to  attend  cndleMt  meetings  of 
such  sub  committers,  not  ov.w  iii  tlie  electricitv  department,  but  in 
the  tramwaya  department,  and  he  had  bran  called  upon  to  pieaant 
voluminous  repuru  upon  the  iiioet  trivial  matters — matters  which 
bad  no  concern  whatever  with  the  development  of  the  uadOrtaUog, 
and  which  could  have  been  di»po<K.-d  of  withMit  any  report  frou  him. 
Notwithstanding  that,  he  had  found  time  to  det^^a  and  to  snperin* 
lead  overything  in  connection  with  tha  phmt  for  an  entirely 
new  generating  sUitiou  of  subitiutially  greater  capaciiy  than  the 
e.tisting  one,  wliich  hiid  taken  seven  year*  to  attain  iv  prcTieni  U)x 
He  had  designed  nn-l  su]wrintendp<l  the  Ifiyini?  <:t  uu  imiuenee 
system  of  higll-pi>-  uri!  ui.i-ii-^,  u  nyiti-iu  w  illi  wliicli  llnTv  wjis  iiijthing 
c'r>mparable  in  thiavouuuy.  Ihe  wliult;ut  tlieuurk  had  beencarrieil 
I  by  tho  Corpuratiob---  own  staff,  and  only  within  the  last  12 
months  had  he  Ual  any  K^iatftnee  in  the  ntatter,  and  then  onh'  with 
the  actual  aoMtiiitiiidaiice  of , tha  wesotwa  of  tlia  wo^  with  all 
that  work  on  Ida  haoiti,  ha  had  been  eipceted  to  pcsMmdljr  iater- 
view  ofdinaiT  laboarrnt,  and  it  had  been  u<>  uncommoa  thing  for 
him  to  have  to  expend  half-an-hour  or  more  explaining  liia  rea«ms 
for  discharging  a  vorkmaa  who  lia<l  nude  groumlleM  representations 
respecting  his  diccharge.  Mr.  Wordinghaiii  (.oncludi*  hb  report : 
"  1  uy  that  the  work,  aa  rrgirds  Stewart-sttvet,  is  as  forward  aa  it 
ix  possible  for  it  t<>  be  in  view  of  the  euoniious  amount  of  work 
vvhich  I  have  ha<l  to  da  The  scheme  ia  worked  out,  the  ;;eneral 
arr.iii^crucnl  of  the  station  is  settled,  many  of  the  tletada  die  aom- 
pl«jt.!,  iiii'l  .1  foiiiuderabU  proportion  of  the  specifications  are  pt«- 
pirvd.und  '.VI  rything  would  have  been  ready  in  timi'  had  (not mm 
nampered  and  tetteied  iu  the  way  1  have  dcscribetl.' 

A  apadai  mcatioir  of  tho  Corpomtiaa  wiU  be  ImM  onJao.9ta 
cooaider  whether  tba  Oonodl  mMl  amciaa  ila  poweia  to  leqalre 
that  pntion  nf  tho  udBrtakiiif  of  the  itimehemr  TVamwift  and 
Carriage  Co.  authoriied  by  tho  Oonipany'a  Act  of  1879. 

Marriace.— Mr.  Thomas  l!kck»-o.4  JIurray,  KS.  .,  M.I.E.K ,  of 
lluavv.iide.  ISiggar,  .N'.B.,  and  l  iksgow,  wii<  iiiurrivd  on  the  &th  iuat. 

t'.  Ilaiy,  diM'd.M  or  Mr.  \V.  U-pi.-k,       A- Irfvvi,  S.f,. 

MidBomer  Norton.— i'he  t  niucii  oi  thia  district,  in  conjunciiou 
with  the  District  Council  of  lladtto^;k,  have  dacMad  tO  Obtain  a 

repoil.  on  a  joint  electric  lighting  >cheiiie. 

Mnnieipal  Finance. — Pemberton  District  Counejl  invite  ntl-'ii 
for  a  loan  of  ItaHjOOO  for  cleetiic  iiRhtiag.   OOns  to  clerk  by  aut 
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Mi.Mletr.n  Corporation  urc  i\]iiihins  fur  a  furtiier  loan  ot  £12,442 
f.ir  eTti-'aii.in^  -i  tlie  c'lL-clrrnty  wmiIc-.     Th«  addittatti  pliul  b 

rfiiuirfil  to  iiroviJe  tleclric  cruT^'j'  fur  '.In'  tramwayg. 

Municipal  Tcloplioiiy. — TIjo  Corponlinn  Tflt'iilnjii''  cmnmittcc 
ot  Tunbridge  Wi-ll:-  jMlitii's  inti'tnims  >-uli«'i  il."Ts  Uiat  a  liti>{i--  propor- 
tion of  the  iiiuiju-i]i,il  rt-lr  ili-.nr-  iv^tini  (r  bbably  lie  in  otMuation 
about  Jane  next,  wliilu  a  Hiuitied  wn-ioa  will  b«  availablo  early 
ill  1901.  Th«  "  unlimited  "  HSirioe  has  been  flzed  at  £&  17a.  6d. 
per  annutDt  tl>«  "  limited  "  ax  tall  aerrka  at  £3.  ICNk  and  fd.  for  ttuAx 
Mlftwild  CUl,  or  lOl.  and  Id.  for  each  ootward  call,  snbeeribera 
vnder  the  linitad  ayatem  being  entitled  to  any  nnmbcr  of  inward 
call*  fre*.  A  li!*t  of  town^  and  village*  embraced  within  the  Tun- 
bridge  W<>lli«  nmnicipal  exchanse  arra  i>  tct  out.  An  annnnl  cliat^gc 
of  10a.  per  quarter-mile  in  made  for  inttallationx  ovpt  1  mile  from 
tlie  nearert  switch-room,  the  toll  charges  r«mainni|j  Mnalttr'-  i.  All 
the  linff  .ire  to  bp  jnefnilic  rirctiit',  and  day  ami  night  and  SunJuv 
terrice  wiU  f.ritvi.i.'ii. 

A  Buli-committee  has  been  uppointed  by  Lincolo  Corporation  to 
report  upon  Hn  qmation  of  eqaifiping  «  mHBmpd  lalqplion* 
exchange. 

It*  t)«id«1ml  Cbrpcwtiwi  dfcMid  to  ci«ag>  Mr.  A.  R. 
Bemwtt,  at  a  fee  of  SBRoineaaandmit-otpedul  npeaiee,  to  prapare 

8  report  on       mnnnpinl  tolrphone  qacaooo. 

F&ris  ExliibitioB  Aw&itU.— At  tha  doaa  of  the  Parix  Exhibition 
Mearra.  Roboy  ft  Co ,  Linoulo,  hare  been  awarded  a  gold  medal  for 
tbe  ifood  work  dnio  bj  the  550  ilf.  engine  exhibited  by  the  Arm  for 
driMng  a  large  portion  til  the  electric  light  and  power  generatioK 
machinery  in  the  exhibition.  During  the  dailjr  rans  at  Uie  exhibi- 
tion there  was  no  iitop|:>!M;u  of  tliia  enjiiiM  ftOB  Mur  caiM  The  gold 
modal  presented  f  r  i  hi-  cxUhit  h,  «•  mkaHam,  a  dMnelktt  only 
abaiad  oy  one  other  engine. 

TMnon  Fire  Alum  Oo. — The  1ate«t  report  concerning  this 
company  i*  that  arraogenicnte  have  been  completed  for  the  ffirtn*- 
tion  of  «ub-companie«  for  l«ioei't*r  and  -Manchester,  and  tli;it  ■  i.c 
parait  eompany  receive*  from  it«  o)fj«prin);  «ulMtantial  lums  in  cash 
and  ihiNa.    What  ia  given  in  ooni>iJeration  ia  not  quite  so  dear. 

Plaeoisa  (ItalyX  -An  .tj<]>!ication  for  a  eonce«<ion  to  coii»tntcl 
and  work  an  electric  tratii»  .)y  fruin  San  Niccoio  to  Ago//4Uin  baa 
b(?en  mnle  in  the  names  ul  Mr.  A.  J.  LawiwTn,  nf  Tendon,  and 
8i^nor  I]]i;t^Titie  Ti':'[iiatf»  I'.LTiloni,  nl  I'.iiite  di'il'(  )1  in,  « lio  al«0 i!«ek 
power*  to  i.iinstrii:!  .i  oanil  anl  hIiIjum  jmwtf  ■puu  the  lUver 
Trebbia  for  };L'nuratin-;  ckctriuily  I'^ir  tli.j  wurk:ny;  uf  tli<'  Irunway 
and  for  the  hghtioc  ot  the  towna  and  villagea  tiirougb  which  the 
Unia  will  nan,  liha  anpUcattoi  hai  the  aappoet  of  tho  local 
anduttttlM  of  Oicee  diattfcta. 

Port  Elizabeth  i  South  Africa)i— The //nVt'.  u.;.^:  u'.  Afn.-n 
Krport  Ca^ttU  »tatee  that  under  the  act  recently  pusiwd  f.it  iiiijin>vmg 
the  harbour  faalilieaat  Port  Elizabeth,  pMvinon  haa  been  made  for 
erecting  additionni  electric  lighting  ana  jxiwer  plant,  eatimated  to 
cost  £1<I,6(!2 

Pr6ientatioB8.~ti!«  IJee.  7  at  the  t-<tloun  VVi/ika,  I/iujhboroogh, 
Mr.  E.  AV.  Jones  on  retiring  from  the  BrnBli  Oompany's  «taff  to  take 
up  Ihu  post  of  head  dnugbtaom  to  Measra.  IUe.veU  '&  Co^  Ipiwicb, 
mt  ptMautad  by  tha  itiiff  with  a  fbniMltK 

lict  week  a  wnmher  of  letdisK  nridenti  of  "Bnf  presented  an 
illuminated  addiCManA  a  puna  «  sovereiiina  to  the  late  electrical 
engineer  (Mr.  O.  If.  Hartia)  and  a  gold  brooch  to  Mrs.  Harris  on 
Mr.  Harris's  departure  to  aBiume  tm  dotioa  of  rejiwtintatiro  in 
Ireland  of  Prof,  acurge  I'orbet  and}^  tlw  poaittOH  of  midalit 
electrical  engineer  at  Corlow. 

St.  AtlStalL— Tlie  Council  have  fomaUy  oooaented  to  tboapplica- 
4oii  of  the  St.ABilall  asd  JJiitnet  Elcolris  L{|^tand  Powar  Cbw  for 
a  jwomknal  oidar. 

BmttMaW  Qllfb  ttiow.— **XolUiig  partiealariy  electrical "  may 
he  Mptin  written  in  rrgurd  to  the  Sadthliad  Oub  ^ow,  looo,  at  the 
Agncultural  Hall,  London,  which  cIo»*cs  to-day  (Friday).  This  not- 
viuiatanding,  there  are  many  exhibits  of  cnj^ineering  apeciftlities  of 
an  attractive  character.  Meiwrs.  Robey  &  Ca,  at  Stand  N  o.  iiO,  show 
»ome  highlv-liniahed  gpecimena  of  the  well-known  Robey  undertype, 
portable,  lii^'li-swEd  Vi:rtic.-il.  tifiri/snt.il  Ihcfl,  ntfslitnr. -stroke 
steam  enaimj',  ^'n-iiifs,  ^vi-,,  l.ia  ili,-  f,i;:t  tipu  Mi-H.-r-.  li  ,ln-y  JtCo. 
are  *>  ftlll  ot  oidew  (  r  i  for  cliHir:  :  Itjjhl  and  other  industrial 

work  and  for  mining  maiKin,  ry  juiivented  their  devoting  time 
to  the  produ«:tion  ot  any  spMial  novelty  for  the  Smiuifield 
91km.  Jfaan,  SnKm,  Proctor  s'v  Co.  have,  aa  lunal,  a  fine 
adlOiit  of  abaaai  waA  oil  eni^nes  for  all  industrial  pnrposea, 
and  an  ^  anaeially  strong  exhibit  of  attain  tnwIiaB  engwea.  At 
Stand  Kfc  20  Mcs«r«.  W.  Foster  &  Co.  exhibit  a  new  dengn  of  high- 
speed vertical  engine  for  a  speed  of  260,  300,  or  3fiO  revolutions 
per  minute  claiuieil  to  be  specially  »uitable  for  coupling  direct  to  a 
dvTiaran  nr  fcir  hc-'.t  Jrivin^;.  Tlio  rxhi!nt3  at  tWs  cmnpany'a 
itiiiid  irii:hiils  sniviir^il  excellf-nt  eiif.;in*'*  for  jjf-ni-ral  m:liif'.niil  wi irk 

manufactured  at  the  new  works  at  Lincoln.  Other  exhibitors  who 
amka  an  esoclkBt  dfsyhf  an  Mcma,  Cratakgr  BiM  QM.),  wboaa 


atund  is  always  attmettva;  aad  McMn.  John  Fowler  &  Co.  (Leeds) 
(Lul.),  who  display  a  noaBber  oCeBoum  wkielt  an  the  delight  of  Urn 
farmer  elemen^  to  wtuan  tin  Smitnfidd  Showa  an  ao  dear,  llcam. 
Richard  Uonuby  &  Sons'  exhibit,  as  usual,  formed  a  ceatra 
uf  attraction  for  crowds  of  visilons  m  did  a|jn  the  displays 
made  liy  ^te=ft<«.  Ransomes,  Sims  and  .Ir-lft'iiM,  at  whose 
Mtuiid    "11  iiccaaion  a  iiiw)  than  usuiUv  number 

Ilf  u^i.-ful  tiirui  itiipli-meot^,  engines,  &c.,  for  con '.rectors  and  general 
wurk  w  :n  vri  vii  w.  Mfy^r*.  Shelby  &  Co.  exhibit  oil  filters,  tool 
gdiidt'ca,  ^\c.  i  Mtmrs.  John  Jtellamy  (Ltd.)  have  a  good  show  of 
their  special  class  of  manufactures  ;  and  lle*»r».  W.  11.  Willcoi  & 
Ca  have  as  usual  a  wvll-oasorted  group  of  engineers'  ctores,  belting 
and  gcnerii',  fitting!  and  sundries. 

Smoke  Nula&aea.— At  West  London  police  court  on  S-tturday 
the  Central  London  Bailmv  Oa,  appcand  to  seven  sumnio—aa 
brotight  by  tlti-  HanunafMtidi  Boxoogn  Orraneii  for  failing  to  Abataa 
iHiifaace  arising  from  the  emission  of  black  smoke  fmm  their  two 
^bafta  at  Ihu  generating  station  in  Wood-lane,  Shepherd's  Bnsh. 
After  tvidi-nee  t>r  tin'  proaeention  had  been  given,  Mr.  Maorice 
Hill,  fiir  tlir  ■uiii(Mtiy.  liid  not  dispute  there  was  black  smoke  oooi- 
sioiiiilly  for  II  fi'w  imniit'j«,  'nit  aiicrnl  prefriiitiiM"  w<'ri"  t.\kpn 
ijl'Vule  it.  Hr  puiLitoi  ijiu  tliat  tfie  !-iim|>:(iiy  Witv,  umliT  their  at-t, 
bouml  til  tiu\ L- tlivir  trains  and  giUiemti;:f.'  '<'Ati')n  ^'miv'.  '  ""^  wtre 
not  II  a  pij^uii'ii  lu  liiMl  with  the  matti  r  mi  I'.itnpli-ti-ly  llinw  wti.o 
conduclv  j  priviiic  utublishmentK.  Certain  deliver.»  ul  co*l  had 
been  stopp^  because  thc(|uality  wa^  unaati^factory.  The  magistrata 
(Mr.  Rum)  imiiused  a  penalty  of  £i  in  eachcasv,  with  £2.  2i.o«>vta. 

At  Lanibtih  (L<oo'ion)  police  court,  on  Wcdoesdayi  the  Sootii 
Lmilon  Electric  Supply  Corporation  appeared  ia  answer  to  10  ana* 
munscs  taken  out  by  tlia  Lunbeth  Boroogh  Cjuocil,  obargiog  then 
with  causing  a  nuiMince  by  the  issue  of  black  smoke  from  the  shaft 
of  the  company's  works  in  Bengeworth.road,  LoU);hb.ir.iii^h  .Imic- 
ticiu.  The  defence  was  that  no  nuisance  hail  been  <  iiused,  an  l  thAi 
the  t  irp^ni'.itm  Imd  d<m>?  si!  the%-  cnnbl  tfl  ii)*ke  their  works  ]i^rf.-i-L 
'rih-\  li  I  l;  jiif  i  i  oiiynui  u«  o\p.'u><',  lint  if  these  prwecut'. ins  w  ere 
to  go  on  ttiev  woula  hovu  l<i  aUsi>  lUa  work-^  and  half-a-niiliiou  of 
monCTMaonla  be  loaL  The  magistrate  (Mr.  Hopkins)  said  the  point 
was.  Did  Uadt  amoke  issue  from  defendant*'  shah  ia  anch  quan- 
titiea  aa  to  be  a  nuiance  I  Tbm  wan  10  ansiDOHH  far  10 
dilfereat  day  a,  aad  witneaaa  a»oK  tbrt  on  each  of  tlune  dija  blaek 
smoke  dill  so  isMia,  Oefendants'  case  was  that  the  furwx-'es  were  aio 
constructed  iliat  black  anaka could  not  be  ma  te.  Hut  that  assertion 
was  alitiolutcly  no  answer  to  the  evidence  of  cre>iib!e  witneises.  He 
ordered  defendants  to  pay  a  tine  of  £10  upon  each  of  the  10 
summonses,  tugctlicr  with  £10,  Kis.  costs  upon  tlm  tir<t.  Ife  hr>p>«><l 
the  Borough  Council  and  the  company  would  im  i  j  ur  tiit-.i-  hi  .i  U 
ii^ther  in  order  that  their  united  experience  mkbt  enable  ttieiu 
:l  come  to  sooa  anaagtmaut  hf  wuok  the  aviianea  might  ba 

iibvialed. 

South  Shields —The  revenue  amount  of  the  electricity  denxrt- 
nmiS.  tor  the  six  months  ended  SepL  3it  shows  a  grois  pront  of 
£l,3:<l.  l  it.  4d.  The  expenditure  was  £i.4*j7.  7s.  5J.  and  tho 
receipts  £.'),70!).  U  aJ ,  including  £2.803.  Id.  lor  the  saIc  of 
cumnt  to  privato  eonmiaen  and  £Mi,  Hi.  6d.  iiiir  pabUe  Ught> 
ing,  fte.  Of  the  net  nveniie,  £1,1  S3. 14*.  4d.  Is  eafriad  forward. 

In  a  recent  report  on  the  exUitiog  syetem  of  charging  for  electric 
current  tlie  baroiijh  electrical  engiuei-r  (Mr.  J.  A.  Jeckill)  itatea  thaft 
should  tlie  Electric  Lighting  eomutittee  adopt  a  discount  system  thcy 
would  be  reversing  the  policy  which  has  been  so  aOMessfiil  in  the  patt. 
It  would  be  |>rsclic»lly  iiu  ailraiittge  t4i  >ho|ikec|iar*,  aiul  wuulU  b« 
extrenictj  detnioeiitat  (o  oi>i»umi?n  who  sro  n<»w  prutitable.  Owing 
to  (act  thnt  the  maximum  ticaisud  qrstcm  is  nut  ouily  un>Ur;«tKKl, 
and  that  the  i>rca«it^yalein<if  flhaqpagdeianotmcet  all  n>|uirem«iita, ha 
pnii>aaei)t<>sulMlituteieriltlieMlo<mgratea(<^rsin;:  A  Axed  efaarg« 
of  8s.  per  8  L-.|>.  lamp  per  annum  ;  ami  |d.  per  unit  for  a'?  cyr.'ont  ••  •n- 
aumctt.  KV'^leir  would  meet  «U  and  as  the  »  .ik>'  im  re.t^-.l 

(lie  standiog  i-liorijo  wouM  |mi)»bly  bs  reduoed.  The  time  would,  he 
thought,  doubtlcts  oine  nhen  a  "  fUl ''  rate  would  tie  univenal,  but  titat 
wuulj  uiily  bo  when,  owin^;  to  tlie  cnc:>um}cmcot  K'ven  uoder  soma 
iletuanil  syateia  to  long  coQsumer>.,  tlie  IoaiI  factors  on  the  stuious  ara 
vastly  fanprored.  L'udei-  a  properly  arranged  demand  system,  the  load 
factvr»  of  sU»tiuti«  will  cunLinually  improve,  and  lh#  »vei  pri?9  to  the 
consumer  will,  therefore,  be  able  ( j  be  reduocil  .  wlioroAo.  umlpr  a  Jiscouat 
system  the  tsodetlfy  will  be  to  make  the  luad  (actor  irurae,  lUus  causing 
the  avwioe  price  to  ecaiOMn  to  be  niMd,  aaaept  in  tli»<e  places  which 
oaa  affitrl  to  diai^  eiidi  a  low  priea  <a  to  eMOaiags  the  long  hoar 
ooiiaumer. 

SoutliamptOB.~An  imiuiry  waa  held  hen  yeateiday  into  the 
application  of  the  Conucil  to  borrow  £1 2,000  lor  eleotiia  lighting. 

Soathport— The  Qirporation  give  notica  ef  intanlfam  to  leaaa 
a  portion  of  their  tnunwam  when  elaetrieally  equioped,  to  the 
Southport  Tiamw^a  Co.  (Cto.)  ler  Bl  yean^  at  a  rental  amounting  ' 
to  7  per  cent  per  annum  on  the  purchase  money  (£17,000X  Icm 
£4,0U0  paid  as  sinking  fund  on  this  £17,000,  on  the  capital  to 
erpi^nded  hy  the  Corporation  in  reconstructing  and  electrically 
f  juippiiig  thi-  liiiP3,and  on  an  allowance  of  3  per  cent,  on  lh«' ost 
ot  recoiMtruction.  The  eonipanjr  will  take  elecuie  oneigy  from  the 
OocpetatioD  at  4)d.  per  tramoar  p«  nuU.  The  lease  ooatciiia(uiiar 
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aJia)  coT»Q*ats  Dot  lo  a«e  oUkei  Uuia  electric  power  uu  the  overiiMd 
trolley  Bysteoi ;  to  tak«  electrical  ttui/ff  from  the  Oorpontiaa ; 
to  pay  as  annnftl  fiiim  per  mile  for  the  repair  of  the  lines,  && 

Sptkin.-  Apjili-aU  jo  has  boen  made  for  a  onc.'Mion  to  utili-';  the 
water  j)4>w<»r  ol  lla-  river  Kaloafor  the  generaliou  of  elevtiic  t^ncrgy 
to  tnpply  electric  energy  at  Otrii'do,  Oijon,  ami  Avilc*. 

StaffoTd  — Tho  salary  of  tb«  «ngiBcer  of  the  electricity  works 
(Mr.  J.  h;  CSMUw)  hn  iMR  intmntd  bw  £176  to  £100  ptr 


annum, 

StirUof. — Thirty  a  iJitional  are  lampj  are  to Im  erected  in  tbc  (^lai^t* 
and  Oow»Tie-«tt\!et  distri.-t  at  an  ratiimteii  ost  of  £fll5.  A  i.litii>na] 
plant  19  t')  he  [lut  down  at  the  elfctric.ty  station,  iiirlu'iiii^  two 
LaaeiMhire  boilers,  two  droamos,  fttu]  pump  oud  heater,  Ac,  at  a 
«oi(  of  abaok  £l<liiOOa  the  eoBsulting  engineer  (Prat  KtDllcdy) 
uMuA  Vbak  tbb  «rteiuioti  »  abaolnt^y  necersary  if  Uwntitiaa  i« 
to  lie  capaUa  of  meeting  the  demands  of  next  winter  In  lUiw  of 
the  delay  im  geUteg  electrical  plant  at  the  presaut  tllM  tlie 
Comiuiniooers  have  resoWed  to  obtain  ectimate*  at  once. 

The  Police  CommisaioDen  hare  notiB«d  the  Stirling  and  Bridge 
»if  Allan  Trsmwaya  Co.  (Lul.!  requiring  them  to  Bt'U  to  tho  Ci^ni- 
mi^sioiicrt  that  [)Drtion  of  the  tramway  undertating  wliich 
l>elwcea  tlic  ctntn;  of  the  bridge  over  the  river  Kurth  and  the  loot  uf 
King-atreet.  The  ('omraiwiiine.ri  art  nep  iliating  with  the  British 
Electric  Tractiiiii  and  the  lix-al  tramwajs  company  fur  the 
acquisition  of  tbcir  rii;hti. 

Stoektoa-oa-Tees. — Ttia  ailiciai  inaugoraUon  of  tlic  electricity 
works  will  take  place  on  I7th  inst. 

Struts  SattlmoentS  —The  O'rreniment  of  tha  Straits  Sottle- 
menta  own*  nearly  "^'i  inilc}  of  telegrapli  liiif.i  in  the  IVnang  Sottle- 
ment  and  36  miles  in  Malacca.  Thrie  \initi  art!  all  connected  wiUi 
tin  CtowiUBUBl  Mmm  in  the  ft^Lrat.-d  M  ilay  Statea,  Hm  Gvvem- 
nsnt  tdipfcoiM  l&IM  in  Sine,:ipaie  are  uuiataiaed  and  worked  by  a 
•ompany  (the  Pennng  TJephone  GoO*  la  PMmft  FiwriDcc 
Welle*ley,  and  Malacca  they  are  worked  07 the  GoTenNMUk  Then 
•ra  MB  mOei  of  Una  «fca»  all  got cniMBt-inned. 

mak»  9t  VM.A.  lUflgntsUitf.— BrntaTitilMtlMtttitrike  of 

tCUcnphiatiOlillie  Gulfot  Colorado  and  Saota  tfvWoB  of  the 
AMiiaon  Railway  led  to  a  sympathetic  strike  of  tdagplfiditB  OB  the 
eatire  At<^bison  system,  involving  1,200  men. 

Telegraph  and  Talephone  Ezteosloii  In  Oape  Oolonj.— 
£■11X833  kai  baan  voted  tlia  Oapa  QmrecBiimrt  lor  tho  exIeBaioB 
ef  llw  tilaimpys  and  tOfkoiilft  earvieai  «f  tba  aoloBr. 

Tolacntph  and  Toleitliooe  in  tlia  Fiald  —According  to  the  Paris 
corresrpondent  of  the  Daily  McM  the  French  Minister  of  War  has 
instrncted  that  aH  cavalry  officers  are  to  he  traioud  in  the  practical 
UM  of  the  te.leffraph  :tod  telephone. 

TonlnidfeL— Coaadl  have  decided,  on  the  a  h  ice  of  their 
conaaltinji  engineer  (Mr.  Kobert  Hamiaond),  to  proceed  with  their 
daotrie  Ughting  ecbenu,  ertiinated  to  ooit  aboot  £20^0^ 

tank  Vdafham  OMnawwierttoB,^  depntetiaa  waited 

Tm  the  Postniaater-Ueneral  on  Friday  to  protest  s^aiont  a  propoMl 
the  Post  Ofilce  to  cut  off  their  special  wirea  tu  <  Ua;gow.  It 
appeared  that  oertola  firms  arranged  with  the  National  Telephone  Co. 
to  nave  special  wu  n.*  cDnuiittuicating  with  the  company's  e:ccbaiig« 
in  OI*«^w,  ftf!  then-  weri;  many  delays  hy  going  on  ths  public 
trunk  w  ires.  The  ( ;.i)venimeut  took  over  the  trunk  wire:*  from  the 
National  roinptiu y  in  Ifi'JQ,  and  contend*  that  by  the  »^t««JiH'!>!  with 
the  eomiiany  all  thi.  biijinea?  rsf erred  to  shoald  oonae  ur.  ;  iliu 
tcuak  line*.  Tlie  duputaiion  poiated  out  that  their  a^icemcnt^  wiiii 
thaaoBpaoy  were  made  prior  to  the  trunk  wiiei  being  acquired  by 
the  Ctovwnment,  that  the  facilities  given  on  the  tniok  unee  were  not 
each  aa  would  meet  the  demands  of  their  biwinesMa,  and  that  the 
royallr  paid  by  the  deputation  to  the  company  would  equal,  if  not 
ezoeeo,  any  chaigca  ngraUe  to  the  Oovemmcnt  for  the  one  of  the 
tronk  wirta.  Laid  MMonderry  m«mi»ed  to  consider  the  mutter  and 
IM  whether  aoj  arrawgwit  aoiud  be  niada  to  niaat  tko  difieuHy- 

Tllmtioa  tnm  th«  Toll*  BMUvurf—rBOo  Hoveaf  Ooonnou* 
last  evening  Sir  Q.  Fsrdell  asked  the  Pre»ident  of  the  Board  of  Trade 
if  hie  attention  bad  been  drawn  to  the  inoonvenieoce  experienced 
day  »»d  m^bt  by  the  occopicra  and  ownen  of  houses  in  Bayswater  in 
ci:in.'t-<|Lirnc«  of  the  vibration  canned  by  the  mnning  of  train*  on  the 
Cenir.il  Loudon  Railway  :  and,  if  w>,  whether  the  Department  W(i".ilJ 
at  tincv  institute  an  ini|mry  into  the  ci>u«;  of  the  vibration,  that,  if 
l>o?.«ible,  t-imv  inean.s  may  tie  dtvi-^d  for  n.iiiedyinK  the  evil.  Mr.  G. 
lislfuilr  said  the  iaatt*i  wan  rei;eivin({  hi*  nio^l  cjirefiil  consideration. 
Tljcru  were  many  ditficnltie.*,  ami  he  nd  prcj>urfd  at  the  preiwEt 
moment  to  make  any  prunoiiiii-emeut  on  tlie  Bubject. 

Wftkiisfiild. — A  propu»al  tu  iuiopt  iacaud^ceut  hghtine  for  the 
atmta  lod  to  •  lively  aiacusaion  at  the  Council  meeting  on  TtHaday, 
nd  after  diaemnon  the  propoaal  was  referred  back^ 

Warwick.— The  Council  hare  rescinded  the  recent  leeolntion 
«>provins  the  British  Elcetrk  Traction  Ca's  appUcaUon  for  a  pro- 
ittoHl  daotfia  lighllv  «id«r  on  tha  gtoud  that  dw  am 
lltt  WittrtdL 


Wast  BrODirich. — Thu  Cjuacil  Lave  accepteil  tenders  for  the 
aoKlvof  iMterials  for  wiritu  premisea  on  the  easy  pigrinentijiteni. 
TEa  Oonnen  also  propoM  to  bire  oat  motors  for  power  at  an  aonnal 
rent  of  10  per  cent,  on  tbo  aoit  of  the  motor  and  installation. 

WhiteluiTaB.^TlM  Oonrfl  decided  oa  Tocaday  to  i^ply  br 
flu^w  to  kotiov  £10^000  lor  dartck  lightings  ineliidiagcxtamiau 

WBurtMl  — Aa  mm  aacrred  in  our  note  on  eleetiical  mtttra 
at  WHtaidait  faatmaL  Tbe  ratepay«r<'  meeting  bad  beencaliad 
to  conaidir  tiie  Diatiict  OmueU'*  enatiie  tBiawaja  praBotali.  Tha 
Coundl  already  psaieii  fill  powan  for  thdr  alaetricliglitiiig  wviw- 
taking 

^nafcladni.— Owing  to  opposition  to  the  proposal  to  construct  an 
electric  tramway  from  Tooting  to  Wimbladon  dtMion  the  I  >istrict 
Council  have  decided  not  to  proceed  with  thair  latprovemeotA  ISill. 

WorUuMtaa  U^tinc.— .\  anpplementarv  report  on  tha  eleetti* 

lighting  of  the  Christchitrch  worxhonw,  hui  been  prepand  by  thia 
consulting  entrinw  (Mr.  ti.  l!.  IV«i>'j.  Tiie  Lo:ail  Ooremment 
Bjard  aag^e.-tal  that  the  ^'uardiaiis  .nlioiud  ol-Um  electric  current 
from  Honi?  publir  mpply,  bi:t  Mr.  IVers  pjinUi  out  that  the  nearest 
source  of  supply  n  r.juriieiiiiiutli,  whc-t>i  7d.  per  unit  i»  char^ged. 
Even  if  a  piiljlic  .-apply  were  I■^t.»bll*he^^  in  Cbr  i.itfhurch,  considering 
the  small  ilem  iiui  there  «  luld  be,  he  did  not  lliink  it  p}«sible  for 
the  guardians  to  be  supplied  at  less  than  tlti^  rate.  He  u,  therefore, 
aoBnaaad  tha  faaidiaH  aooM  fnanta  electricity  at  M  par  aaat> 
faaa  thn  thaj  oodd  obtain  ft  hom  a  company.  BTa  enfantad 
that  tbe  total  duigas  should  not  exceed  3d.  per  unit,  by  n^ing  thair 
own  plant  Tlu  price  they  were  now  Uiying  for  ga.i  was  Sn  03. 
t»#r  1,000,  and  electric  light  was,  therefore,  considerably  cheaper, 
light  for  lif{bt.   The  total  numberof  li^htii  allowed  for  in  hisach^^me 


wa5  :i37,  madu  up  of  16  &  Ik  S  c.  p.  and  icf.  each,  or  ei}aiTal«ot  to 
_,laai|  '  -^  .  . 

the  neit  mcetinf;. 


uppro^im«tely  180  16 a. pb lamfa  Tha Nfort la toheaooaiilared at 


Yeadon.  After  many  delays  the  Council  h»vc  been  uilonnf  I  tb.it 
the  Board  oi  Trade  arts  of  opiiliou  that  the  OoaofiV:'  electric  li.^hting 
order  ^'hould  not  be  alloWea  to  remain  in  force  any  binder,  and  the 
B.  .ird  therefore  propow  to  r«\'ok«  it.  At  the  sitlio^  of  tli«  Council 
last  week  a  circular  waa  received  fnftii  the  Yorkshire  Klectric  Power 
Syndicjile  (Ltd),  who  ale  aoukiiij{  poweis  for  electricity  supply  in 
the  district,  and  it  wao  dedded  to  wnla  ta  tha  Tuiona  oonnallauaatal 
aiking  them  whether  thay  womdiqMaad  ta  attand  a  joint  maating  lo 
conmlir  the  iiradieBti^  dnalar  and  dadda  what  attitoda  lo  taha 


TRADE  NOTES  AND  NOTICES. 

[.Vo;i«j /or  inurHon  Hnitr  !\i  ahavt  hfalitift  mu*t  rtad^  tK*  Uffiet 

and  limilaT  mOUtr  t^uiuUk  bt  it».t  mrlv  m  th<  wnL] 

TENDEBH  INVililD. 
The  Lads  Lighting'  committse  will  rcv-ir«  tenders  for  two 
sets  of  electncRy  g^aisratiiig  pUnt,  uiiuprtsing  two  2,009  iLll.P. 
engines,  two  two-phase  l,400kw.  alteniators  anl  exeiters,  and  two 
sets  of  surface  condensing  plant.  Further  parlicuUrs  are  given  in 
an  advertisement,  and  connitlons  may  bo  obtained  from  tbe  manager 
of  the  department  (Mr.  Harold  Dickinson),  1,  Whiiehall-road,  Lieeda. 
Tondcn  to  town  olark  (Ifn  W.  i,  imm),  Town  Ual^  Leeds,  hf 
Dee;  81. 

PwrtUk  Bargh  Coiiimioaioners  require  tender*  for  tbe  rapply  and 
erection  of  etcam  dvnamos,  battety-chaiigiof;  motor,  booater  and 
lialaacar.  Spewtolioni  can  be  obtained  at  07,  West  Kcgent-ftieet, 
Olaigvw,  or  thoy  nay  be  inspected  at  the  ollns  of  the  consulting 

engineers  (Memrs.  Kiucaid,  Waller  and  Manville"),  '!r.;M 
Lioorge-BtreeL,  W'e.'ttiiiinsler,  S.W.  Tender*  iiui^t  Ix'  sent  lo  tiio 
town  clerk  (.Mr  .laa  IKinaldson),  07,  West  l{egeiil-'<lr«;«il,  Ulasgow, 
hy  iioon  of  .Ian.  7.     >•■'■  »<ivertifenient, 

M(mekt$t«r  Tramways  commillct  re-ipiire  teulers  fir  rail  bond*. 
Spedficattoas  may  be  obtainid  fr-.m  ilie  general  m:ini,;er  (Ur. 
M.  MfKlroy),  Town  lUll,  iljouhejter,  and  lenders  (ad  lre*wl  lo 
ebairnian)  must  be  in  by  :jjUurday,  22nd  init.    Sl-j  a  Iverti.iemen'.. 

k'ltKminit  DuUict  Conncil  require  tenders  for  boiier-houiie  iiad 
ec/ine  houfe  plant,  con  len^in^'  apparatuiand  pipework,  nwitchboard 
eitetMion,  ntMiis,aadpublic  incaniJeacent  lighting.  Tenders  tu  clerk 
;  M r.  F.  F.  FawoBttX  Tom  fialV  Uo.  Dnhlin,  by  4  pina, 

Jan.  10. 

MiiltiUUin  Ojrpjration  invite  teatlcr*  lor  I'lpiiheaters,  ec  iiiomiscrs, 
feed  ptuap*  and  pipci>,  lanka,  steam  and  exhaust  pipes,  vaives  and 
accessories  for  their  electricity  worke,  Tandaia  M  Tswn  Ciaric*  Town 
Uall,  Middleton,  by  Jan.  2. 

The  directors  of  the  Caledonian  Bailwaj  Co.  invite  tenders  for 
various  stores  for  six  or  18  months  from  Feb.  I,  1901,  ineluding 
tahipafh  aad  electrical  nrplianinn,  dba.  Tenders  to  MOBtf 
(Ur.  J.  Bladtbam),  308,  BnabMa^tiaat,  COngow,  by  1^  17. 
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Jlford  .School  IVmiH  iiinte  twidm  fur  wMng  moA  SUins  (for 
■liout  800  IB  cp.  limp)  their  )lelboNm0.nM  lE^er  Orade 
School.  TenJerv  to  clerk  (Mr.  W.  i.  Heodall  Umn),  Glevdtiid- 
Kiatl,  Ilford,  by  4  p  lu  ,  Dec.  17. 

BnijhtoH  Corporation  ri-quire  uuarmoiiroi  und  iirmourfj  Ica'l- 
covend  electric  ckfak*  for  year  ended  Dee.  31,  1901.  Tcoden  to 
TtMni  Ckrfc,  Twrn  Hall,  Brigkton,  by  SlA  iuu 

£2:  PMeriM  :  London)  GnurdiaaeiwiiiiTC  tenders  for  wiflBgfSBokV- 
terrece  loRtmnTy.     r<-n<U-rit  to  Olerk,  Town  Iftll,  Pelientt-fmd, 

London,  N.^V  .  T  .  Imt.'  3  p.m.,  \>tf.  20. 

ifUkiim  Kieclricily  coinmittee  require  an  ejector-condcnwr  ntxl 
two  niotnr'driTen  «ircnl«ting  pmiifa.  Trnden  li»  Mr.  A.  Andrtru , 
C!m  end  Wati-r  Office*,  by  iiec  ML 

Vimtof!.' cT.niinittec  for  Oiuiily  Apylum,  Jrinsii  nvar  WarriD^ton, 
refjniri'  Urnler*  for  wiring,  Ac.  T.-mU  ra  to  Ckrk,  Cuiiiily  OI)ii»», 
Trfsliin,  by  IVec.  2'.». 

TKei/oTil  Trtwn  Council  rjijuire  Icmltr!' for  wiriii;;  tla-  tivw  1':»  n 
Hall  Ttinden  by  Jan.  1. 

AbirJr*n  Electric  Li^btinx  oommittce  invite  tender*  fur  atorage 
bitteriM.  TtndeM  to  eit>-  eiueliieai  cn^iMtr  (Ur.  J.  Alex.  Bell)  by 

Dec.  ii. 

/itiU«r(«a  (L '!!  1  111  IWriiu^h  Cnu  nil  iiu'ile  tender*  f>r  or»Iioury 
end  prepevnient  electricitr  m«t*n.  "fnH.r*  V->  town  cI^tIc, 
Mimicip«l-f>uiUlin|;is  Levender-hill,  S.^V  ,  1'  in  norin  Feb.  1  nut. 

Priil'h  <'1 '-'.rkMl  commitvev  rciiitire  Itndors  fur  iodaocd  draught 
plant,  sti-ani.  i-Kctric,  feed  and  gvneral  avrvice  puilipt  and  inter- 
aoft«Ding  ijianL  Tenders  )>y  noon  uf  Dec  :!0. 

Steindon  Corporitiou  invite  tender*  for  three  iteam  dynamos 
lialancer,  and  motor  generator.  Tendera  to  acting  town  clerk  by 
I>ec.  21. 

Ilendon  }v.'>*nc'.  <'onncil  invite  tender*  for  electricity  jgencratiog 
pUntac.  L  a;>i  Lr.tii-.  Tender* to Cleric PaUkOfllsea,TlMfiitfoaglis 

lf»»ndon,  by  4  p.ra.  Dec  31. 

irkpool  Corporatinn  require  arc  lamp  rirbona  and  oil«  fur  one 
year.  Tenders  to  IJorou^'h  Klectrical  and  Tramwayi  Knginwr  bv 
l)ct  17. 

H^'mikiitg  ('iji{)<>rAti(ta  nquire  tenders  fur  a  main  ««it«hboariJ. 
Tenden  to  Town  Clerk  by  nooa  Djc  31. 

JVttmi  (Lemdaul  OoanUau  taitiM  teadeia  for  nitiag  the 
Ohlldna'a  Uamfc  'rendeia  to  dark  or  10  a,ni.  Dae.  M. 

Th«  Stibt/iiitan  AtyUm  Btari  xeauire  tendaia  for  vlriBg  the 
new  aaylnm  at  Tooti  ag  Bee.  Ttaden  bjr  Jan.  9. 

Iteiqaie  OMrpoi»tkiu  nq^niio  eltcttieity  nwtem    Tendan  bjr 

Dec.  \'.>. 

Ltiqh  Corporation  reqnir*'  mains,  motura  and  starting  'witcbe", 
and  aUjut  1,000  S20-Tolt  incandescent  lamfM.    Tenders  by  DiSC.  I". 

Harragnie  Corporation  ri.'iiairc  two  boilm^  with  flttiagl  and 
eoononuMr.    Tender*  liy  S^tu  ioat. 

Mmch'tUr  '  .dim'  XVitrAturiay  C».  t*<|ii{re  IS  ileetric  jib 
enouiL  Tcflidait  bj  Jan.  4. 

SwHiMt  V«liliB  Idlmtnr  committee  r(>{air«  tenders  for  wiring  the 
publiallbfitiy^ft;.  Tmwbn  by  17th  iaat. 

TEin)EBS  RECEIVED  AND  AOOEPTED. 

The  following  lenders  havH  lieeo  meived  by  the  Cardilf  Corpora- 
lion  fr'r  .iddilional  electric  tramway  pUnt  ;  — 

C'lntrst.!  .Vi>.  i  Mot'tr  Orv  r-it.ir  and  Tutl'ir  Sl«raji<  JltiUtrii). 

Miitor.   

■P.Bruce PeeMn&C.i  £1,041   Q  0  j  Briliih  BduiAcrtCo.Jtl,e88  0  0 

Elec.  t>nf.'-Ti  i;on(.o.  l.floa   0   0'li™»h(N.                    1,C06   2  b 

Oei  «1  Kil  l                     1,201    0    0  .  ('ruio|iloii  A  Co                930    0  0 

Tlio«.  Parker  (f.ld.)...    1,142   0   0  |  U.b.  Hul.lier  < '»             959  15  0 

Juhntton    ■    I.unaell                     M.  M.  .Silmnny  k  Cn.     9^6   0  0 

tUew.  rr«£ti.«i  <  u...  1,13111  0  lkrgUi«l  and  Vouog  COS  10  0 
Atlileat  FhMl^  It  Co..,.  1,114  0  0  lianouliifa  Djroame 

Keeling  and  Apfileby    1,06>  0  0     Ca                       795  10  0 

UatUfy. 

liruiv  IVeU«<  k  Cn.  £1,260  10  I  'itider  Aeennoktor  Vo.  £I,'2'>5  10 

lliiiiih  -  'iackcrtO>.  ...    1,33a  18  |  AfcumuUtor  fu                 yiU  18 

Oyt'tt'n't  .V&.  j  ]Oi'J($'i. 

•UriiiAlil.t..\Viri  C».£22,166  16   3  1  TfJrKmpli  Mi<.  Co....£'.;5,7i>2   5  4 

Toion  Okl.lc  Cu.          ai.7o3  I  J    5  :  <  ■.iUetulei  h  C  j             23.614  17  4 

bu  Helen*  Cil.le  Cu.  24,065   7   3   \V.  T.  Ulovear  k  Cu.  23,468   5  0 

Jehaaen  k  Phim|i>...  2«,M7  0  0 1  Weitara  Bleetrie  Co.  Vtm  12  1 

vr.T.Heohy'e  Ve...  23,«a8  15  olsSeaMMBnu.  *  Cn.  22,656  IB  7 

t').i'ror<  .\<y.  <;i.Cim»f}, 

•Jo»ej.h  Hioth  *  fire*.  £685   0   0  I 'IW  Smith  „...£78S   0  0 

Wa'mtf' K  S„uA             815  17   6  '  Mv«i«b.>ltomJtM.viinx:k         10  0 

J.>l-  i    !                   795  0  0  1  J.  '  ,M-ick                    724   0  0 

CarHckaml  KitLhie  ...  787  10  0  Clutteni£ni.WariH...  712  10  0 
•Ampted. 


The  f.illtiwiu^  tendtT*  luive  bv*n  received  by  the  Sjuthvark 
llor>iii>;h  Cmincil  fur  the  ripply  and  erection  of  bin-k  E  M  1".  celle  at 
the  Ci>rpiir»liHn  i  li-,  lrirHy  w.irk-,  I Vn row  street  ;  — 

Tdilur  Aceutiiul.itoi  < ..   £58S    Iirilii>h   rom»r,  Tr»rli  >n  o,ni 

H»tl  A'  LumiiUl'ir  C.i.    ittA       l.igli'injr  ''.>.  .  ,   £390 

Klectiiail  Power  Suinnie  i  «.    sOfcf  i  IViKbettt  »D>1  Uo3d   349 

Aa  the  londeri  tiavo  nut  jret  been  lief m  the  Ceoncii  no  teodor  haa 
batik  attafited. 

Th«lellowiiigtanikithftTafatMiM«iptel  by  the  L->wcs-.oft  Tonn 
Gtnincil Elabmefe  end  Wltcoi  (Ifc-u  lwil<  r\  pipe  work,  &c.  >, 
£'i,ll''.  1S.».  :  ljinra»liiri'  |1vnni:i.i  and  Mol/jr  Co.  (;;j(>kw.  dyr.ami>, 
W  illi  linnv.ftt- 1. iiidli.-v  engine  ,  £'i,i>.">.  The  tenders  itf  Du»h  and 
DrvliUT^h  have  al?u  l<n'n  »ctepleil  for  wiring;  the  town  hall  at  ilWt, 
Au\  llint  nf  (),  N.  (.'  .Minn  &  < ' j.  T  r  wiriliK  the  dust-deiitruetor 
work?.  Tlif  teniler  uf  .1.  \V.  l;r>>:>),'-  &  Co.  has  been  accepted  (or 
a  TiUitajo  uiik  at  li<. 

lUndford  C  jrt">nitiou  have  iictejite  I  the  tender  of  C.  Murgalmyd 
\  S  >u%  fiir  tht  erection  of  u  l>ri  jk  chiainey  at  rhs  new  Valley -roid 
eie>  tricity  works  U<t  £'i','J3.''.  Th  ?  tenders  of  T.  lirojdbent  Son 
h«.'«  Iveii  «<  c<-pl«d  for  the  i-iipply  of  a  H  i  t  ju  •  !•  i  t;  travcUinp;  crane, 
to  operate  on  a  r>0'j  volt  direcl  curront  circuit,  for  £I,12&,  and  the 
lender  of  w.  T.  •  riover  Co.  for  t  miles  of  nndaigrMiiid  anunuaiil 
|a[<«r-iuau1iil(<t  cable  at         G-.  i>-d. 

ManUlone  Corp'irntioti  hive  rereivel  the  following  tendera  for 
the  supply  rtf  muriate  condenser  for  thuir  electricity  works  : — 
Cole,    Mivn  lieiil.  anil  llriii^h  r.in-<.r,  Tr.ictiiin  and 

Mi.rley  <■  -  ,.  '■  /    £1.209  10       l.iKhting  t.  j   £1,1M 

DiTcr.  lUxiiiiii  k  e*  .  ,..    l.^i'ib  0    Wiieelcr    Comteaear  and 

Kilw>r<l<  and  llvriim          M'.ni   0      Kafliaeerikg  Co..........  ...  1,010 

\\.  II.  Allen.  S     A;  lV    1,307    0  I 

Lincoln  ('orp>rati  >n  Inve  a^npte  1  the  lender  of  Tinkers  I.ioi  te<l 
for  a  dry-Kick  nurine-type  bjilcr.  Mti»»r.\.  K  ifitou,  I'roctor  i  C>. 
.ind  John  I'rm  r  ,^  Son  al-ii  ten  Ir-r.j.l.  The  ti  nder  ot  Messrs.  l.mrta^e. 
Scull  i  Cx  la-  been  aj.->iitt.- 1  l.<t  a  'JOOkw.  ileum  dyn  tmo,  pump, 
Ac.  Meena.  Uatlterand  Piatt,  the  Kleetrie  Gonitrnctioa  Ca,  J.  U. 
HcAmc*  k  Ooii  Crompton  A  Ga. Thoaua  Parker  (Ltd.),  and  Sioneu 
Dmw.  k  Co.  hUo  aabaiittei  tenaen. 

West  Itiomwicb  Corporation  hare  aecep!el  the  following  teaden 
I'.ir  thi'  I'.ijiply  iif  milcriiU  for  wiring  h  >u?eji  in  the  district;  - 

I'ni'in  (.'ii' y  *'ii,  i-Af.  ?-  ;  .-i,  Ji.'.,:i;-  .t.  fl  ■  .n.luilH,  walnut  pvttr-.<!, 
w.H.J  casing  •liml'l?  i;ri.i>v*  .  i.-filin^-  ru:r-  Umytifl  lei:,,  an.l  counter-vtci^lil 
fitlinfr"  ;l'  pi;ivilly  iVos.  !'.  ii:kl-')'  loii^'!  ;  U  hiiuJ,er  ■<(  i  o.  i  *  iMei  uieLal 
lutttr.i ,  evil  ca^iiip;  -iuxle  j;rtH>vi:i,  anil  Uli  .>ur  in  wiring);  UaiMlUsy  and 
Shank*  [aoii.  he*  and  ftunt) ;  A.  1\  Lllndberg  (wall  nhM*) :  Hwda  Ideiitad 
(ball  fittia|l;^  >ti>d<»-,  and  ineuiilcienit  Uin[»:  ;  and  AlHiino*  Ektetrieal  Cu. 

IL'T'dord  Tiiwn  Cuuncil  have  ai:cepti:d  the  tender  of  the  Indift 
itabber  Co.  for  the  anwljr  «f  %  8Mkw.  atnm  djnuao,  at  £MB^p 
aabject  to  a  loan  being  obUnncd. 

I'artick  IUir^;li  Cjininiifioucrs  hive  accepu- 1  llii'  tender  of  tli» 
liriti.'h  Tli  Din-  >n  IIou'l  .ti  C  f  .r  two. wire  mfters  [-ZX  to  .'lOanipereB) 
at  i'.'<.  IH^  ir.|).  ti,  vii.  lii,.,  and  lir  thrco  wirvj'ini'lers  (25  to 
V*i  .kmpcres:  at  £l-i.      to  tlH.  !)<.  <;1. 

liriiihton  t.'.'rporttion  have  accepted  the  otfLT  of  M^s»r.<  WilUrn 
niid  Ibibin'i'ln  (Ltd.  to  sujiply  two  3T  triple  exp.msion  cngino», 
conplf<l  to  t  tiikw.  dynamos  -imi!  >r  to  the  lam  t»o  fet»  anpplied  by 
tlic  same  firm  to  tli.' '  irpoivilinn,  for  f'.i.t'i''^. 

Burton-tin-Trent  Town  C.)uucil  have  accepted  tllO  tender  of 
Me'.itrs.  (ieipel  nud  Lau^e  for  a  l<X)kw,  nt(.am  allemilor  iad  oOo- 
denning  plant  for  Ih'  ir  ukctricity  w.jrka  al  i.'i,335. 

Watlord  Di^trrct  Council  have  un  cplel  the  tender*  of  Metfir>, 
llabcLKk  and  AVilcux  for  a  «ii)H.'rlifi»ter  .it  £I.M<,  and  steam  pipe*, 
connections  -■.  it  £"b''i  lb 't  of  Mr.  W.  Hoby  for  a  •vnXer  Unk  at 
I'^i-,  and  that  of  .\lt.<»r<,  \\.  U  iudiwr  &  <  o.  for  tmiler  settings  at  £'140. 

Shellield  Klci  lri;  l.'^'ht  committee  have  ordend  A  &00kw.  turVvj- 
generator  from  Mtssrs.  t  '  A.  I'-irsun-^  &  '  'o.  at  £M,")()0,  The  ^daut  is 
to  be  li-xed  at  the  elcctricily  «-ork*  within  three  week*  from  Nov.  20. 

l-'arwen  Corp'jrition  hn  pUccd  an  onUr  with  XIe»*r*.  I>.  Dnice 
I'eeblea  Co.  f,>r  a  Ct<0  ii.i'.  Ir.ic:  i  -Kieralor,  tO  bo  OOUplod 
direct  to  .i  Delliii  iu;^'li-.ipced  \etticul  i;i«^un-. 

Chesterfield  CDrpnati m  hive  accepted  the  tender  of  Mr.  Jofaa 
Wri^^ht  for  the  ercciion  of  elec'.Hcity  station  buildings,  at  £'1,810, 

In  connecti  in  with  the  tfu  ieii  for  iiiclorn  al  Swansea,  we  wen;  in 
error  in  the  paitii  iil  sis  ^^ivm  in  o.ir  l.i.t  is^uc.  The  contract  was 
divi<l<inK-tK.^.  n  the  in-iit-ral  RIectric  Co.  and  Heaarik  Chamberlain 
atirl  Uookluun  fvr  M  ti  m  \  M  .okhim  meters  raapeetinly. 


BUSINESS  NOnOES. 

The   Klictri  il  C'lup  my,         124,  during   ("r.-i-wad,  'in. 
fstahliihed  a  -^i-cial  dtiMttuwr.;  fur  cables,  vvina  iiQd  insulaiiny; 
ntiit.  rialu,  ami  Mr.  A.  Heilbom  ha.<  been  at^Mintad  ma»ffx  of  tho 
I  iblf  depattmeBt 

BANKBXTFTCIES,  UQUIDATIONS,  &e. 
The  diacbai^  of  W.  J.  .Stanley  linen,  eieeUician,       46,  Birch- 
field,  Aeton,  un  been  nupendod  for  two  yoan. 
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In  Ihe  bankrupttv  of  B.  Wild  ami  J.  II.  CUrke  (trjuliii^  Wild, 
Bathwell  &  C<i.)  ilectrical  *x><i  t;*nerftl  cnginiien,  Virginia-street, 
Sonthport,  the  triislte  (Mr.  Natliuti  Vatei,  4,  Wotid-gtreet,  Ftolton) 
hm  bven  reka3e<l. 

Tho  Giifre  KIcctro  (  "hemical  aii<l  I'ower  Co.  i  I.'.il  }  it  to  l«e  wound- 
up vtl  ul.irilv  I'ur  iccdiiflructixn,  and  -Mr.  F,  H.  Haviland,  11, 
(^uwn  \  i.  t       filrttt,  L  jud  jii,  K.C.  him  btrtu  app'>int»-d  liiiuiJatir. 

C'l.iiun  unaitidl  Ihi-  Niiiiratrm  Electric  •  '■>.  (Ijtd)  mu«t  be  aent  to 
ihv  li.iunUuir,  Mr.  H.  R  llirrii",  1,  Nl-w  Urid^e-atreet,  Xuaeaton, 
hy  r-'li.  1. 

Winding-up  P«tltloa.— A  petition  Sjr  the  winding  up  of  th« 
( -irbon  (N«w)  ByndlMU  {fM.),  will  be  hMid  in  the        Oouit  on 

imh  in't 


Plant  Wanted. — An  advcrli-.  r  ri-i|nirc^  a  nool  m9  M 
hand  combined  engint^  and  dyr.iimo  fur  about  IH  ikw. 

PlUt  for  Sale. — Soun-  t-lt.-tiic  lii^hun^  jdi'i;  i-^  alvrrri-fd  Inr 
rale  in  another  column,  by  "  Euj?)!!!'-*,''  carv;  ul'  ilcear'i.  Prvci-  .I.-mps 
(Ltd.),  Newtown,  Moal^'nutryshiie. 

Mesani.  Wake  ;ir.d  Cirr,  123,  Victoria-mid,  DArlinglon,  bave  a 
quantitv  of  elacti  .i':  i  n^inei-rin;,'  ]d«nt  and  mii-ihimiy  Iw  nlCk 
particudir^  of  winch  are  ixl  out  iu  an  adv^rliiement. 

A  120kw.  ateam  dynamo  ia  adverti«ed  for  rale  in  teuOUK  colamii 
and  ew  be  «cen  at  Ueaata.  Patenau,  Coomt  A  Co.'a,  Falllla  Vorict, 

,  A.  Ten;  Ic  Co,  Dom.  adwUie  in  nodNr  «oluiui  aane 
ifinraalBi 

Arldil.— Hm  taiUingi  kamra  m  tlie  floiio  Foondir,  Blaekbam 
(LtMiJi  mlMMe  lot  deetiiailf  w  odier  engineering  works,  are  for 
■da.  Sm  idftHiMiMiib 

FMl  for  Bala.— An  advertiser  asnonnces  in  another  colnmn  that 
ha  h««  Ittiy  qiiantitiaa  of  fint-cUa  fad  of  high  calorific  value  fur 
utiltisalioa  m  conncetiaa  with  th»  generation  of  power  for  clt:.:trj- 
chemical  or  other  work. 

Fire. — A  «eriou«  fire,  but  one  which  will  not,  we  are  infurttud,  in 
any  way  interferv  Willi  the  completion  and  delivery  of  contrncti  in 
h»nd,  occurrtd  at  the  e\t«nMvc  w.>rk»  of  the  Soci'  I  ■  Indu-trlelle 
des  Tdliphonw,  at  Calai-,  Frini  e,  on  .'^iturd.iy  la-t.  The  cable  in 
hand  inrtii'l'- 1  Ji  Mii.iU  ji  Ttiun  of  a  cutitrai-t  ior  the  X;UiMn:i',  Tele- 
phone ('.,  I  tl]i»  .^Mi  ill  portiua,  v\  :th  tlh'  ri  iii;i;n'kr  ■ 'f  :li  .'Con- 
traet,  w;!.-*  iiiiiui- liawly  put  iu  huid  at  the  .S  jci. la:-,  iry  .r.  J'.e^jus 
and  the  whole  will  Ite  delivered  to  time.  There  was  i.K  <  :  n  liiind  at 
the  time  at  Calais  lereral  contract*  for  aubmarine  tca'^Taph  cable:<, 
w  it  ii  at  ibi  Gakii  worka  that  the  company'i;  bu:iiuc!ut  lu  ihk 
buneli  of  daetckat  work  ia  mainlr  oonductad.  A  lai^e  (luantity 
ofitodcnbber  and  other  inrUmmabb  notanal  wai  iguitc<i  by  the 
oveitaning  of  a  spirit  lamp,  and  tho  dOMMl  dam  was  conaidvruble. 
A  larf^  number  of  workpeeoleoie  tenvOlHwarlli'Vw&outof  employ- 
ment, but  it  u  anticipated  OMt  tlw  wona  «iU  be  in  tteU  Roing onler 
BRain  in  a  few  wctk*. 

"  Electro  Chemiat  and  Hetallnrciat." — Thi:*  n  the  ti;le  of  a 
new  montblr  journal,  the  tirat  number  of  which  wtll  be  iwued 
in  January.'  The  paper  i»  boiag  pnUiahed  hf  Mmn.  Sliataid 
<.'owper  Ci>li--i  it  Ca  (Ltd.). 

Wall  and  Floor  Sockets  — -NU-ars.  Davie?,  Kent  and  Stewart, 
17,  licmera-i-treet,  London,  W.,  iaaue  a  circular  relating  to  their 
ratent  cbiiia  "  !l'.i-h  "  wall  Of  flOMT  OOClEOt.  Oaphi Of  IIm  OneBtaT  OOa 
be  had  nn  application. 

Art  Fittinga — Mr.W.  Hofler  la*  nn  <.b..\v  at  Lis  newly-decorated 
premiEer,  2Ca,  Soho-square,  l/indan,  W.,  a  variety  of  hi^h-claui 
littiuga  in  hammered  iron,  brar:',  and  copper,  French  art  bronzes 
and  Kttinga,  art  caatingn,  ttc,  to  which  he  invites  inspeelioiu 

Calendai8,  Diaries,  &c— A  useful  diary  and  scienlitic  handbx'k 
is  itsued  (price  as.},  by  the  publishers  of  KiwicUiig*,  Si6,  High 
UoUmio,  London,  aiid  k  imaiMad  for  aaiontille  workno  in  gcneial 
and  iatRnumieal  ttodenta  in  patticolai:  A  eolondar  of  notaUe 
scitntiBc  ercnta  is  included,  ami  the  ralttma  ie  boatfiptMol  hf  a 
portrait  of  ProL  Uux  Icy.  Other  portraits  and  iUoitntioaB  on  ^tcb, 
and  the  diary  i«  convemently  arranged. 

A  useful  bunging  day -by-day  Uar-olf  pad  calendar  far  IMl  io  to 
hand  from  tho  Direct  L'nitcd  iStutea  Cable  Co. 

We  have  also  to  acknawleJ^e  an  attractive  week-by-Week  taar.off 
pad  calendar  fmm  the  Conuuercial  Cable  C  i. 

Railway  OlKciala'  Directory  and  Diary,  1901.  (Lon  lun 
M<:Cori[Uiii!,ib'  ,t  Cj ,  price  1?.).  Thii  URelid  directory  o{  railway 
'illiciii'-  "f  the  L'uited  Kingdum  h-is  been  /i^aiu  'arefuUy  levi.-e.l  and 
brou,;hl  up  to  date,  and  fornix  a  mi.-t  uselul  work  of  reference  fur 
traders  and  others  having  rclation^i  with  the  railway  coinpanieci. 
Financial  jjarticulara  are  given  in  a  compatl  and  useful  form. 

Tariff  Chaagoa.— I  nder  the  new  cla&<4ification  of  articlr!<  under 
the  tariff  of  Wcaltrn  Australia  telephone  cord  for  "  telephonettea  ' 
ii  admitted  ii-  teUphone  material  free  of  charge. 

Imports  of  Electrical  Goods  into  the  United  Kingdom  — 
The  value  of  the  eleettiaal  flMda  and  apparataa  imported  IBtD  Ihia 
CODntry  during  NoT«nb«r  «M  itl49,&37,  against  £174,614  Im  lha 


precedin.;  luuidh.  The  t*3tal  for  the  11  momtlu  ended  N^v.  30 
wa-?  i;iJ  i'-,:iiO. 

Argentina  —  According  to  the  It'iUie  p/  tht  Hittr  I'latt,  the 
imports  of  eli>ctrical  apj>uatai  ;ind  nittariali  dniqg  the  lint  bibo 
mouth.-<  of  the  year  were  a*  follows : — 

Telephones  (MS)  ,„»..m.~~...........  «...  |3bUB|oU. 

Tclrplione  cuterU  (M  eaw)   lifiVt 

Tetrkn-*i>h   <)».    (an  do. )  ............................  ao,9i3 

UaivanioHl  iron  wire  OBfiK  teaa)  1,259,446 

It/nsiJiw  507)   68,30.: 

Variuus  oiatttiiU  f3,851  ate-)    206,495 

C<b)e»  aud  n  >re6  (720  tons  I   ^   230,046 

(  hawlelien  (67  torn,  ekeMa  and  |u)   SOkVO 

Klectric  IwlU  iflOO)   itB40 

Metem  1,126   m   «...  13.618 

I>orc«Uin  ioiiulat'ird  (112  tona)    13,960 

i.laM  iDSulatuii  7  ton^)     401 

Arr  Itght  carl;un«  112  U'li-    16,667 

Arr  la'm|Hi  (166   1,992 

lnennde«c«nl  Umpt  (27,233  do/eii)...   77,175 

Exporta  of  Blectrical  Apparatas  and  Material.— The  fotlowins 
liat  giwa  aiBeial  partiwilMa  oi  the  exports  of  lirittsh  mtnufacturod 
eleemeal  appavarai  and  autoial  (including  tel^raph  and  telephone 
wire  and  material,  but  not  indnding  MoetiKial  inatramenta  or 
machints,  which  ore  not  sepaimtdj  apooMd)  from  "Dte.  6  to  Dee:  1 1, 
with  the  porta  of  deslioation  :  - 

Africa — Alexandria,  £1Ij2  ;  1',-  ini.  £.^U  it^rgr  iph  oial»riAl  l  ;  Cape 
Town,  £2,236  rindndiBR  ILX.WI  telrKriv|ili  material)  ;  Durban,  £669  ; 
Easi  Loadoo.  £66S  (telsgiaph  materUI)  ;  Port  Eliaabith,  £38;  Port 
Said,  £21.  ilr^en/iiMi— Ooaooa  Ayrea,  £1,586  (ioclodlng  £644  telegraph 
wire)  ;  Roaario,  £898  f including  £309  telegraph  materia' J.  A^ttnshitia — 
KrrinHQtlr,  £375  ;  <>tagu,  £46  :  Sydney,  £1,028  (including  £469  te]fgrtt|ili 
material);  WelliKiftmi,  £1.887  (including-  £4,836  (lulHuarine  cibie  .  lUt- 
ijium — Antwerp,  £242  :  0«tend,  £421.  Ur^t^il  -  Itio  .laiieiru,  £36.  JUirwa 
— llangooD,  £47&.  ta»w'i«-H»lif»x,  £38.  tVyfim -Colombo,  £iga 
CAt'ivi-Sbaoghai,  £185.  /Vnaiunt— Opsnhagso,  £890  (tiskcrlpk  mate- 
rial). (7«nni>iiy— llambarg,  £200  (telegraph  material).  (7»tnri(ar— MB 
(includiDg  £50  telegraph  material).  yAjZ/o.-cj— Amsterdam,  £8Si.  Bang 
Kowi,  SiWh.  /mlta- Calcutta,  £656.  y<i/.ciit— Hioxo,  £136  ;  Nagaaaki, 
£I03 :  YokohJiijia,  £30.    .Wu/M,  (telrK'fai'h  materiiil).  Vorlrigil— 

Lislon,  £1,100.  Wk'.i'i— iiWO  itclrKmjib  milerial:.  Shim  — 
Uar^kuk,  £33.   Straiti  SrUirmrtiU  -renaog,  i;l47  (tclegntpb  material)  ; 

SiuKapore,  £107.  ««nisM-8to(UNlBi,  £9U  (Ulcgnpk  aaUriaUi  Mai 
£18,222, against  £10,6M  in  the  eamnmdiv week  W ywr  (Dee.  6te 

r»o«.  121.   


PATBMT  RECOBD. 


7T>f  folloKimj  litl  </  Appliealianufir  Paleutt  andSpttykatimU  puhlitkcd 
hat  bun  nmpiUd  ftr  thU  jtuntal  6v  MEV<it.i.  J.  C  Chai-mam  k  Co., 
Clttrierctl  Pattnt  AfttlU,  ^70,  Chmnreryiiot,  ir.C'./roin  leh'  iH  <iiiy  ni  inV- 
aW:  imfannalion  in  mtmrrtion  irilA  /'it' :  (.<,  f'li  V/'cn,  and  Trade  Markt 
majr  6e  eMaIno/. 

APPLICATIONS  FOR  rATENT.S. 

NoTS. — The  nn>ltmci\t'iiirwl  Ai'^tlv-^'lturuarf  usi  M^'.  ri  to  jtuUir  in$pf'tifjtl 
until  afUr  Ikr.  <tcrr/<(arief  o/  lAe  ramjJeU  SfxciiictttioH.  The  names  trithin 
ftartKUuteM  art  tkiM  a/  communicaton  of  invtnlimnt,  Wktm  mm/lttl  tfui- 
lieatiOH  atcotnpanitt  apfJication,  an  attrriik  it  afirtJ. 

SeptemWr  26,  1900. 
17,110.  SiiMKNS  Biios.  A  Co.   I.tD.  L    Ixindoii.    An  »n.irgpii;isnt  of  con- 
neeti'ins  for  lets  of  ticctric  k'ow  Liim|«  in  »»Ti«  so  as  to  I 
the  circuit  in  case  of  the  exUnelion  of  one  or  more  of  tlio  1 
sl<  iiiei>.<  itii.l  Halaka  Aktiao  OeneUaehaft,  Germany.)* 
17,125.  H       v\  Kvi'E.   Louden.  Eleetiio  geocralen  for  ndllU^  and 
otIicT  ryclw. 

17,128.  H.  E.  Mkwtun.   Londim.  ImprOTrenMBte  m  navieto-lileFhenei. 

(P.  RabUdge,  Kcw  South  Wale*.) 
17,131.  ('.  A.  Heniit.    I^imdun.    Im|iru>ementa ia  and  reliling  to  itint-i 

deii  euee  electric  lamp. 
17,135.  H.  J.  HADDas.     Loodoe.     lm|<nitwniDls  io  rlectiodes  for 

atonandateie.  (B.  OoMMtcin,  <  icimany.) 

Si-,,fe,:iSf  r  27,  19:0. 
ITilM.  J.  .\.  Hi  ti>.   I  iv<ri.  -A.  iii:|>roved  mode  q( allaiiWng giseeehailee 

to  electric  light  and  tlia  like  fittings. 
17J«0l  A.D.Siiim.   BndlKd.   topieeeawH  to  ^eetrisal  iiiea  beaia, 
17.172.  V.  fl.  LiHonr.  Xanobeeter.  topiowiiiwrta  faehetria  ewitchaa. 
17,174.  Siiuix.vi  Kros.  It  Co.  (LTD.).  LMdan.  InMecwwauto  fa  aarbra  ' 

bruib  holdcn.  for  dynaaMN,  (fB—tma  and  IMtka  AkUan  OeaeB- 

fcliaft.  fjcnnany.',* 
17,184.  J.  M.  HKwrrr  and  W.  O. 

electric  switches.* 
17,194b  B.  Flaaaui.  Laodon.  A  i 

ai  anehslrieil  efaenit-fanahHr. 

8eptaadtir«,U0a 
174111.  L.  ICanan.  Utrcrpoel.  Impraeamenta  bi  eleetrle  eondoeter  earinga 

or  condnit". 

17,234.  J.  K.  MlLLKii.  '  II  I  t>.  Improvfltl  mennK  11  g<'i;er  itipi;  vnriabla 
electronwtive  foree.  (Date  applied  for  under  PatenLi,  kc.  Act, 
lB83b  ase.  m,  Haich  1,  UOoTbatag  datt  e(  ifvitaUan  to 
United  Stalca.) 
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17,246.  B.  AvKXA.   London.   IminroTcd  prcMymcnt  ot  (Icctncity  met«r 

wttli  mill  hmA  eontivl  mwlwohn 
17JM>  A.  WRNRr  Mid  Thi  Rbmox  VAxvrMTtiiqim  Co.  (Lm}. 

Landna.    IngiOTMiK'iiu  in  electricity  OMlm  «t  ll»  dMtrv 

BcptUiber  28, 1800. 
17,fln.  A.  H.  Atuus.  UntpavL  InpMMBciiti  nUti^i  to  MtoaMic 

njUi,  A.  J.  Ikx  LT.  Loadoa.  I»|M*mMil«  ih  tt  nUtftif  to  tiMiii'. 
Ulegrvpli  or  t»lrpb«MM  iiMlniiatnU.    (A.  DuiMrMn,  Smiili 

Af  ricA. ) 

17,310^  ^-  ^"  Ki  M"HiL  I.uuJoD.  tm|>raT«iueDt»  in  *p|xvr«tuii  Ur  lh<. 
guianuioa  aad  i.'Iectn'I>'ii<.'  i>|>|j'ic«iiuu  u(  elactrie  cwranlo. 
(Pkrtlr  tf  J.  O.     Kltuure,  iDdlA.) 

fktol^r  1  1X0 

17,39Sli  H.  H.  LaKK.    I.  :i  1  !i.    Improi,'«in<  ri> '  i .  l.>  n  3  to  elwtiir  tn«t<!r«. 

(Soci^LiS  puur  I'KiploitiUuQ  de>  C"tjj|>l«ur4  Ktek:tri<|Uei  iUlteuer 


17,890. 

17,437. 

17,467. 
17,479. 
17,487. 
I7,4IBl 

17,490. 
17,496. 

17.600L 
17,014. 

17,S67. 

17S75, 

17,63S. 
17>« 

17,765. 

i7,«inL 

17,0». 

n,fm. 


in 


C.  OuTM.  litaidoa.  ImpTDTf  umU  in  or  rtbliitg  to  «lcotri«  an 

Umpa. 

Octobtr  2, 1600. 
R.  C.  PAtiAMone.    T.,'>Dtlcii.   IinvunvemeuU  in  l«kq;ra|ib»iM*.* 
O.  H.  DaV'i^    Ixindon.    Im|trurrui«nL->  ia  Md  Ithttag  to tbotria 
perlonUttn  and  rr«nnliuK  niJu-'bincii.* 

H.  T.  CmiiiROKitK  »iitl  A.  KAns.  LomIob.  Inpravittiiento  rcUting 

to  t«l«phon«  'witch  lioird"  ' 
J,   \Vut,    LiveriKKil,    luiprotecneotii  iu  kulumatic  r»l«««ii? 

tn"  l.iiji-Qit  fir  I'liunoKTSph^  mid  the  likr. 
Lf  B.  AtKlitaa^.    l/^iidun.     ImpiMvem«iili  in  ilyiiatDorlL-vtrk 

■mMbm  and  BMt^ni  sr.d  in  ineuD*  t'jr  rrgulnliiit;  tb*  nun*. 
A.  D.  UoiHn^twi  anil  X.  ('iiiMs>.    Umdin.    Improved  rletirii-al 

ap|i*ratu<  fur  aut'imatiraltf  playing  violina  and  tho  like  inatru- 

iu«nti<. 

R  K>  ptrNfR.  Tendon.  Iniprorenv  i*«  in  Uie  mantifatture  of 
-.•i  iib'lirv  lattery  plat««. 

H.  H116T  and  H.  Dtvia.  Londuo,  IiniirnvMiinid  iu  and  icUuuk 
to  aiiliag  nm  ani  tonalatlt  for  cMvlrtaal  laapa  aod  pawer 
{aMallktl«iM. 

Octolwr  3.  19C0. 

H.  F.  riiiMTuit.    Brii>tol.    lupr<w«iii«iiila  nbtfag  tp  atielrie 
lantcm*  Id  Iw  fixed  on  tha  Inpof  poala. 
E.  \v.  CuwAN  and  W.  P.  R«n.ni.  MmmMct.  Im 

eloctric  i>wiichea. 
P.  M.  Jerhaiid.   Loedon.    ImproTwntatauialtottfcally  opwUng 
ugD»i  belli,  and  aptiarata*  tor  that  pttrpon.* 

T.  H    Mis^iivtr.     T.nnd.m.     Improvements  in  or  relatiog  l« 
!  rci-iymi'iit  ir.ni~liini.ia  for  electric  meter". 
1    i'>M.ti  >:.    l.  ii:<l  iii     lia|>roveiutnt<i  in  electric  convertara. 

<  iftober  4,  160O. 

0  '  ^i  '  >;hi  ftod  K.  MuuHKLU  Loodao.  ApparaitiM  for  autMMti' 
caIIj  tui  iiiii^  on  pa  ■hovM  tha  «iimDk  fallla  •  |laea  danutelly 

illuminated. 

W.  Dv  Bma  Dunnu.  Lendm.  A  iiMr«rta»|««f«dintn»aBt 
for  naanriBg  direct  araltarmting  ilectriccnrreat*  and  poteatial 

dlfl«renc<n. 

fkloberS,  190a 

K.  .1.  ^:i  ».M  O.  C.  Sri.liKN,  and  K.  W.  Oxx.  Stockton  i>n-Te««. 
IiiipTn  r  i  i-ii-.^  in  niethoda  of  and  apparatuD  for  aignAlljng  lictween 
(tations  kaving  no  electrical  or  mccliauicjU  counectioa.* 

H.  AUDlaaDKR  and  A.  T>.  Hcsmii.  liOodMl,  A*  MBWlwd 
net  bod  «f  eomliinioR  a  telephone  with  a  ayalera  of  ehetrie Milk* 

C.  J.  ^'iir^fi.  I.undun.  Improvement*  in  oytieuu  of  electricml 
<l[-tr;;>i:ii,in.  lute  applicil  for  under  Patent^  Ac,  Act.,  188J, 
Sec  103,  March  6,  1900,  l<«ing  iUt«  of  tifiplieali'in  iu  Tiiiled 
.St»t«*.) 

C.  UuvEB.  LoodiM.  lii>|irovemaiilia  in  ur  relating  to  the  uiluch- 
BMnt  of  ai*  lanpa  ia  tMr  wtathwfaMidi  ar  aafporta. 


lor 


8l»i:CIFIC,\TI0NS  PUHLISIIED. 
Kotc— All  Spedfleatiaos  eaii  auw  be  obtainad  at  ttw  aniiario  price  of 

UQB. 

23,413.  KobixkoM  and  Sankiy.  Cunaintctlon  of  d; 
23.S60.  <'Ros.  Klnttric  KWitcK  or  governor. 
S8,aU.  J..)Kii-»i.v  flWdeir.    S)»lttii  of  t«flpgjui.Iiy. 
IS^MN,  Hiu.    KIrctric  lighting  of  railwiy  vcbidc«.  (Data 

under  Intet uatiiroal  ConveutiiW,  A|inl  14,  1888.) 
84,791.  KmoauiiBi  SniiaaraaatoftoroMimlagawtcMa  aod  mechanism 

eonnectad  ibaiavDh  ftr  ^bied  irtction. 
84,748.  Kix<,^Lasn.  llMked  vl  and  wan  far  adirlat  ""^  oannactiDg 

•triker<  to  aotor  rMdm  tat  mtiAamtmf  «fm$»Sa$  alaetric 

awitclH". 

1900. 

622.  IkitiHiVBRii.    Incandeaoent  an-  and  oilier  Uuii  -. 
1.617.  RKicHwaui.  (Firmof  Kriad.  Kntpik}  Carlou  contact!  (orelactricBt 

awitche*  and  the  like. 
6,640,  Stmn  ::n<i  KitRfxD.  Electric  lailmvaoo  tha cnaduit ^yateB. 
6,974.  T'i>>  Coerper).   System  cr  BMUB  fur  eaillfollllis  <r  Nfu- 

'   Uting  electrical  iattAUatioui. 
10,134.  DottCAX.   Alternatiiig-mirrent  watt  nielera. 
lObSlft  Fst.1.   (ViegAud.j    Electric  rtorag*  li»tteriei. 
Uj^MI.  pAtMtviU.M«.    ntctrieiacMidMeaiit  laai|ia  •(  tiM  NfaMlcar 
tfffc 


10^6% 


10.711, 
101174. 
11.006. 
11,C22. 
11,026. 
11,121 

lUM 

11,272. 


Rtrrw.  TaUfibaM  qratenu. 

anMim  Baoa.  *  Vik,  Lob.  (Simau  mmi  BiUm  AktiiafMO 
adull).  SleotrieallrooalreUad  appwaui*  far  lUfUiie  aad  hddii 
railway  poiata  and  ajpialli 

WsixA  and  Bwiwii.  Tdaflwiik  81a alinai aad  «tlMr  tiailireril 

»v»tenriiL 

III:  I'li  i  iii,    K'r.-tii'' tiptalliiii;  ajipiriitus  f'lr  railnayaaadtbittlk 

Kii  KK.    Kleclric  Accuiuulai'.-r  electrudex  <>r  pUtn. 

I.AKK  (Raulardahl).    Sccaudary  rleclru'  lialteriev. 

Ma>  Al-UkT.    Eleetrleai  a|lt«raluii  for  adiu»liii;;  trammd  pebl* 

L.  \DIIUI-.  aad  l.r.iDliUii..    Corxl  griii*  f,ir  electric  li^ht  tuiii.i 

4iOTV.->iiKh*;BJi.    i'li>ughii  fj>r  C'-nduit  electric  railway  c*t»,  i)ilc 

ikpplied  fur  uii'ler  Iqlerimtimial  CwnTenti  io,  .Ian.  4.  l^OX) 
StVMiy*  Itlhil.  k  (''\    I, Til     Siemeue  and  llnlxke  Akt 

vtutftl.    SKiicbea  fur  bi($lt'lenu<'n  electrical  curreola. 
ll'<Mist  rii.   Meaaa af  aad afiptratai  for  pratantiac  tlw pmmtai 

ttarting  of  elestria  natoia  ar  the  Ula  uaad  tn  aaaaielMa  «iit 

aleetrio  lift*. 


COHPANIflS'  XEETINaS  AND  RBP0RT8L 

India  Rabb«p,  Ontta  Fardia,  Mid  Tatolraph  WoiteOt. 

(Ltd,) 

A  i^ueral  meeungot  tliia  iMntpaay  waibeld  Testerday  {ThunJ^X  uada 

Ilia proidenejr  of  tita  H«a.  HatiiiY  M  tRiiuH  : chairmaa «( tha aoa^i^f t 
Nr.  T.  J.  I.I.UYD  (tha  aaaretary )  read  the  notioa  OMvaataf  the  ■Miii|. 

and  tlx'  rei^^irt  ami  9i'»>uitt<  were  taken  an  read. 

T\iv  C'llAI  ICM.W  lai)!:  I.ul  year  we  laid  before  you  aninemontlu  rejnrt; 
on  the  pirMnt  o  i-aiiirii  tlie  aocounio  arc  for  a  full  period  of  13  ealOTdiT 
mo4ilhs,  aod  will  1  tliiok  he  conaidered  natinfactory  by  thaprcnirirtew.  We 
could  certainly  not  havecome  before  you  undor  lurh  faToonUeeoBililiawlai 
we  n'>t,  t/>  meet  tlie  high  f  '  %w  material,  taken  the  uupopialtr 

nf  raiaiiiK  the  ae'lioi^  pfi  •  g>xidd.    Our  cmtonier"  li«rc  tualk 

acknowlnlgol  the  aeceai'ti  v  "f  r.ui  <1o«ug  ao  by  th»  r  iiitinij»"1  «Kr>(r  -f  Itirr 
have  given  UM.  Weiiitej.il  i'riur:uuxlo  nj-jre  ren.iuii.  r-  n^lln;:  i  r 
thaeattMat  opportunity,  and  from  tite  appearanoe  of  the  nsarkett  it  11 
jaM  poNiUa  that  «•  aigr  ba  abia  to  Btha  ndaetaaoa  bifgia  I  ipa 
addnaa  y«a.  Tha  priea  of  todSa'toMiar  ahowa  ai||aa  of  falUaf ;  lb 
price  of  gulta  icirha.  however,  maintain*  its  high  standan),  kt>i 
III  view  of  the  probably  large  cuo«iiiiip<ion  during  tlie  oett  }<ar 
or  twp,   «'*  ■1'    iiL'f    lititirifit^    !'>W'T  ^A^'3'^'*    it5    lilt*  producl-  A« 

^iiil    .-.T^    av>  irr.   m:    'KIi   llil.je   iw'  ]-t    ■.'.>■  .ai-r-,     t  be    "  '••.IvertOWO,'  lb* 

"  Dacia  aod  tite  '  liULiaiieer.  All  three  veneit  an*  at  presionl  eniptogfel. 
the  "  I  'acta  "  having  bean  ctwrttred  Iqr  the  SpaaUh  Ooeannaaat  for  <mI* 
rejiairs  nince  the  end  of  our  Smaoal  jraar.  At  tha  worb  at  Hdtertoan  a* 
have  idiii>j»t  foroploteil  »  larye  central  station  for  the  j;en»rati'>n  of  »te 
tri^titv  to  be  etnployed  in  the  trantmiwion  of  p>wer.  It  will  bs  pleaiiiig  t" 
tlte  ahsrehoUlexH  to  know  that  I  lie  Diathinery  neocaeary  for  e<tui|fi*g 
(his  station  ia  denigned  and  built  by  our  own  eoiplovee*  at  oof  1 
worka.  Tnc  construction  and  erecti'iii  of  this  plant  under  the  1 
ilaDCai  oeeupiea  a  I'lnoer  time  and  eoola  lu  jre  than  it  would  othnrai" 
do  becauae  yomr  lx«ro  clo  int  wi'li  w.irk  whiith  we  carry  oat  for  oai- 
celvea  l'»  seri  j'ly  interfere  with  oivlei «  wV.i  it  p'.iii'eJ  with  tt>  I'f 
cuatooHM  v  li  i  mticipated  thut  when  the  ii:  iii  complotel  a -iviiL) 
will  bo  rlfecte-l  in  our  con9uni{>tion  of  c;>i1,  and  joa  will  agree  th"^' 
bigUjr  daiirabia  whan  tha  price  of  thi*  eommadiigriiait  tiMhaU^li*^ 
mth  tha  vkw  of  enlarftlng  our  ailing  power  «•  hara  aent  tie  Bonn 
Allrfak  a  rF|>rr«cntatire  who  was  for  a  lung  |ieriod  in  charge  of  oir 
Kaweaatle-on  Tyno  agency,  ami  wlien  Si>utli  .\fricu>  Dalt«rt 
down  it  i«  anticipate")  that  we  »hii!l  1!  i  »  f.iir  if  ti  «  a  l«rSJ 
budocaa  there.  Our  colleague,  Mr,  .lirvi.,  vht  h»»  l  -^'u  deUin** 
in  twutb  Afa i<a  for  auua  eoDtidcrable  time  eailed  from  Cape  Town  ou  lla 
28th  dt.  and  ■HI  ba  aUa  to  |l«a  a*  hiiwlvabk  adviGi  an  tha  imafietatii 
omr  vaataia.  Tou  wOl  dmhtlaBi  espeet  ma  to  aagr  iamellilns  tMrt 
Pacific  cable.  Although  «e  have  not  jet  received  any  official  reply  t«  ow 
lender,  we  must  oounider  the  nialter  clo«e<l  ao  far  m  we  are  ctiixenie'l- 
I'rom  the  figures  inentionol  in  the  duily  pr»»»  (£l,796,000i  »•  the  pr\(*»'- 
which  the  work  Las  been  allotted,  we  judge  that  your  tmanl  li»»*  i***^ 
|iQTiupi,  too  timid  Id  approaching  tha  subject,  but  we  feel,  as  nttniKer* 
yanr  ialwarta,  that  wUh  a  wot k  of  tuch  OMgnituda  •«  could  o»t  >>•  i  " 
canfal.  and  wa  hopa  you  «(U  approve  of  our  eautlda  even  though  h><« 
uiiiwed  a  >  mtrn.  t  which  was  lle^iml■le  from  miiny  other  puinta  of  vieej 
We  muat  not.  however,  Iw  ileajxindent  ;  the  laying  of  the  Padftc  i  ible 
supply  an  imi^irlaut  Imprrial  want,  an<l  aa  e^pecislly  atfei'tiug  thiseo*' 
|wny,  mill  widen  the  market  of  Itrili^h  cable  niailufacMKr*-  1 
remark  Wfore  putting  the  unual  re»dutioii  tint  we  h***  oateren  W" 
financial  year  with  a  fair  proa  pact,  and  tlut  wo  lare  niw  io  hand  s 
<  insiderable  onler  (rtm  a  foielgn  Ooremiueut.    I  now  luore— 

-'  Tlnil  llie  r-i^ir!  tiit't  iicctiunti  to  .S( /.lemitr  it  oit^pfrif,  oasfjAj^* 
dii  hlrml  o;         j-rr  >h'<rf.fr,t  o/' l<tx.  [HiftHtalt  tiA  flWfc,  t« 

Ml.  AnitAIIAM  SCUlT«w»Bda>l.  ., 
There  wei«  no  qvattimt  aihid,  aod  tha  Mdallaii  «** 
annninKiojaly. 

The  retiring  directora  (Maj  >r  LiMtuu-d  Darwin  and  Mr.  UibfrtK*!' 
Oi-ay;  were  then  unanimoualy  re-elwttci). 

Una  motion  for  the  reappiDiatoi"nf     M.'ssiJ,  T  11  Yoaii^S  "••'"I' 

and  (Jlarke  as  auditor*  of  the  crutj^tjy  i  .i  the  tuiien'.  vc, 

Mr.  LAMONT  aaid  he  bod  to  draw  attenti.in  to  tlic  iaatusr  of  the  I** 
nf  the  andilara'  Mrtiflaato  aa  priatod  ia  tha  aawimta.  He » f 
cbaoRe hid  ««kw  plaa*  ilDea  Mat  ywr  ta  thbfuni.  Ui»«>«^  ■".""^ 
thai  ttet  oertifieato  thnw  aMM  doubt  on  curtaia  nattm.  Tto  aadn^ 
atiiM  a»  totin  atock-in-tnda  M  SilMrtMra,  gf  irUtb  Hwi""". 
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torie*  had  bMn  prwiooed  to  thorn  b7  tiii  wnrt[<  rr.ivnugrr,  m\  hi-  Aid  not 
kiiMW  why  ill  i>  limilar  way  lh«y  coutd  n  t  h»ve  rc;i>i  if»l  .x  KtJit«m*nt 
fnxn  Umi  t>i»kkM|i«  id  ri^twd  to  the  debti  mentioned  in  the  owti- 
deiti,  ItoMctitatoMMMdM  MAmi  aoaadMiM  Ml  tteaonwlBaHar 
MNM  ol  Um  Mitt.  B«  hcficd  Mm  tbiagt  te  th*  Hhoi  «I  tha  Moomtt 
tuliclit  be  in*tle  In  re«|iei:t  to  itua. 

Ttic  CHAIKMANwid  be bulinea'.itnied before tltat  titedebci  owin^totbe 
cotii|an; included  (Uiiis of  atooty  f  >r  nri'^MnpletedaubmtriFKt  Ri*r<lcW'irk.  mi  I 
rpeakiog  geo«n>lly  ell  lhat  nujue;  Li  1  baan  oollcclei,  und  he  ihirofHri  i  ~ 
uu  HMcUl  PMiaa  whj  lbs  auditor*  altuuld  uue«tiua  tha  oorreeiueu  ui  ihti 
paitieHltr  ittm.  Ai  to  tht  ilM*  of  "  deUolwte  mi4  alMrat  in  atfacr 
eoimpanlaa,"  he  did  sot  tae  tint  tbey  mvM  do  better  thao  they  bed  dnne. 
Tfcr  f[UMti<!i»  wM  fn>i^  irhrrt  thr  Wnn!  the  reii|KHinbility  for 

ttic  Tkluuiion,  .mil  thrtr  vicv  i<f  tlio  nnltvr  wis  th«t  the  Telaa- 
tiuii  wu  n  owefut  one,  and  tiiat  it  wa«  a  right  ami  pro|>«r  one. 
Aa  U>  suRgcatiog  to  the  audiUtn  any  alteration  in  tiie  furm  or  wording  of 
tb«  oertiiioate,  bis  felt  tbut  ttiat  waa  a  matter  outxlde  tite  province  o(  the. 
board.  Tlia  auditor*  were  tite  terraoU  ol  tli«  ahardmlder*,  and  were 
«leol«d  Iw  Umoi,  Mtd  be  did  not  thbik  tiMt  it  w.iuld  be  right  or  ixroper  fur 
tint  b«Mrdl»attMt(t  to diBttM  the  terms  of  tho  iinliBriH  to  U»  ndlKma. 

IIIWMldltaniNMthMlllHiiinoualy  re-a|>i  '  ' 


At  Ml  sxtnordinary  matting  whkh  followed, 

The  CHAIKMAX  Mttd  :  The  directon  have  tlxnigbt  it  adfiMliI*  to  Mk 
jFm  to  adopt  orrtaio  rawlutioni,  a*  ttiey  will  enable  the  dirwtort  to  pro- 
iM«  lor  eventualities.  Your  buaiiMiw  coottnoos  to  incrrM*  from  ^ear  to 
yrv,  and  the  dutimaod  re»5<nji  vitif!itici!  of  vour  <!irv ••riT<  aoj^ent  with  t1i!i 
incieaee.  Some  memberu  have  cxprtMeri  u  tiwii-e  t-j  retire  fnjui  the  Unwd, 
but  Uteir  coUaaguoa  do  not  wiah  to  inaa  their  vaiued  adrioe,  which  haa  been 
fl<iiMltpNiltWtiNaaBpaiudairiag«kia((ori«iaf  yean.  Tbey  recugnbe, 
luMKtor,  thtt  IhMtbigr  M«  tokiag  too  omeii  iaioqairimr  tlMae  sMttaoMn 
to  attend  tbt  MmmOt  AnqMAfr  bawd  amtingi  wUiA  Mar  bMfMn 
deoiandr.  Th*  rewtotwaa  hMK  bit  ft*— d  iritfc  ■  ^iwr  W  mtHiBK  tho 
tituatioD. 

»  IteaiilutioDi  were  then  tulnuitieJ  l.j  ihf  nioelinR  na(»j-iveriiif<  l!ic 
direolura  to  a|>|ioiat  and  (o  revoke  the  a|ipointiuent  of  extraordinary 
dinamt  (not  toucMd  Cmw  to  niMnber),  who «i»  to  bo  oddlUoari  to  th* 
dlitetertMid  mttobocOMidorodtofaodirectarH  oftKo  roottaiajr  withh  Ibe 
nienaiog  of  tlic  article*  of  iwaociasioii,  or  thi;  n  cnfnHmn  of  ihi-  cnm]«;i.r. 
Any  pcraoQ  may  bo  appointed  ao  extraiari Unary  Mi>'<  t'lr  u  hm  Rhnll  furuiviiy 
have  been  a  director  of  the  com|iauy,  or  ahail  ba  an  oOker  of  Hie  t.'Otu]miiy 
for  the  time  being  ■»  ><*  empluyment ;  and  no  peraoo  otlicr  than  a  foroter 
dirertor,  or  an  officer  of  the  company  aa  aforaaaid,  aball  be  ao  apuiintcd. 
Aa  extraonliaary  directs  tstixt  fiol<l  not  le*»  tliaii  100  «ltW»  Of  tUMOl* 
pony  in  bit  own  aole  r%lit.  No  pcraoo  «hall  bo  >p|niiiitod  an 
citntoniin^ry  Jirector  for  a  I  i-ijer  pnriwl  than  three  yearn  mt  any 
C'ne  time,  but  the  appointcvzit  niay  from  time  to  time  be  renewed. 
The  extraordinary  directora  may  attend  board  meeting*  and  act  aa 
■d*ittM  to  tbo  bctri,  but  will  not  bo  ontitlad  to  voto  or  exeniM  any  of 
tho  power*,  or  be  under  any  tmpmaiUU^  for  the  acta  of  the  dtrocton. 
Tkt  itantMiMioD  «f  m  extrMNiury  dirootor  for  Mtiag  m  MMh  thdl 
ftM  tim  to  tiiD*  bo  d«tortniM4  bgr  tiM  boarii  and  dfatll  not  «MMd  SflOO 

ndantoof  tbwfaitofho 


per  annum, 
chairman  clo^i--:i  tlie  uir^.uu.;. 


Aroa  £leotrioity  Mater  (Ltd.). 


The  third  ordinary  general  meeting  of  tbia  company  waa  held  yeaterday 

l»y'i  uij(l'-*r  tlie  j're.-i'li;;i^y 


(Tin: 
of  LI 


Sir  ,1aVh-  rEs-t.Eii-  !Un.  'chairiuau 


r  i:alli[iany; 


.Mr.  MAL'1U<.  K  Aiiu.V  .general  mananr  and  aocrotaiy)  read  the  oottce 
calliDg  the  meeting,  and  tho  nport  «(  Uu  ilhOBtoli  ImI  MatoMut  of 

■nmunta  were  taken  aa  read. 

The  CH.^IKJIAN  aid :  GeuUemen,  we  have  jnit  before  you  the 
directum'  reixirt  and  the  baloiioe  abect  of  uur  aacnod  year'*  wurking,  nud 
were  it  not  Tir  llir  triiilili.inil  :  >iilrm«ti'f<  »f  wi :h  »t  ■•■■.rch  »  meelinc;  t  would 
have  little  t<i  "^^y,  l>n-  w  :iuM  nin-j  ly  n-.k  yr.u  tu  jwi^n  rrpnrt  .^n^i  i.ill  fur 
any  (urtbcr  information  if  you  ao  driire.  W*  have  hwl  a  moat  aucc«s>ful 
jmr.  lhaaha  to  tha  oAatoof  Dr.  Aita  and  hb  taahaical  itarwa  havo 
ureroome  all  diffleulkia*,  aad  thanki  to  our  aommtKU  department  we 
have  been  able  to  aliow  a  good  bteraiae  of  buaineaa.  Tho  aalao  of  tha 
ioritrutueuta  Imve  gone  uji  fnr  thca  year  by  40  per  cent,  compared  willi  laat 
JCJir,  «jm]  the  jJTt^lit^,  win.  h  in  onr  pnnrpi^rtii*  ^Ii.iwrii  &  vnxtnm  of  smiot'-r- 
rupti-d  pni»{rf»«  f^ n.  £11  u:  lify.!  Ui  ilS.OCO  in  I'i'jT.  hire  rr..n'hr,l  in 
the  lawt  two  jeara  I'ZS.OOO  aad  £30,000  roapwtively.  The  iuc{«ue  lu 
trade  has  be«D  notieeaUa  to  OMn  ona  «f  fha  anuMfaiB,  bat  mure  particu- 
larly in  Kogland,  though  tho  proot  ia  Uw  VfdMd  Ktotdom  Ibi*  year  does 
l^ot  ahow  aa  (.kvuarably  in  prupurtiou  to  the  turnover  m  in  Uie  oilier 
countriea.  Tlie  reaaon  fur  thia  i«  that  we  have  arrangnl  Urger  work- 
«ba|»,  inliir>i  will  «mabte  u»  in  future  to  manufacture  in  Kngland  entirely 
with  Oif.  ri.^j.ti  11  i.f  the  counting  gearr,  which  are  manufiK  ".  ircl 
for  all  our  braoihm  in  our  central  factory  in  Schweiiloiti.  Thus  the 
liromtae  uf  ntalung  the  uietar  in  ihii  oouutir  baa  bean  faltiUed  very 
quicUy :  and  now  Unit  the  ex|ieiiaa*  of  ereetloa  and  orgaoiaaLicjn  have 
Im-cii  |<riuci]vl]y  dt-finyeil,  vtc  can  IqdIc  hi»pe^ally  tu  a  vt-ry  much  Urger 
("cn-f'titai;*  o(  pnidi.  fr.ini  llir  I.iikI  n  liu»ine^«  in  the  futurr.  Thia  i« 
irreipe^itivr  uf  tlic  incr*o»«  >■>  ^nl^'  th»(  we  have  every  right  to  r»|.ecU 
The  urdcra  ft^r  metora  during  the  two  month«  "inc«  tbv  cod  of  tha 
6nAiici»l  yeiir  (Uctobor  and  November;  exceed  in  Kng)iin<l  hy  40  per  cent, 
the  aalee  --f  the  ocrreepoadiag  montlu  of  laat  year,  and  in  the  other 
brancliea  au  iikcreatc  lion  alno  been  made.  Every  one  of  the  brancbea 
iluriuK  the  laat  year  ha«  worked  at  a  pnifit,  I'lr  rrcil  K.ill.fiM;t.rry 
re«uli  bring  that  the  factory  in  Scbwri.lniti,  which  wm  in  «n  cinhry.j  ittite 
laat  yaar,  eaowiog  ovoo  a  null  kx*  at  that  tiiao,  baa  abown  thia'  yaac  a 


very  handaome  profit  after  jjivinR  ult  pspenaw,  »nd  the  tltrectow  Imto 
made  afraogmsents  for  couiiilemhly  iDtTCMinf;  this  facujry,  whii-h  would 
bo  tbo  amt  rMimuarativo  dapartment  when  the  pricea  of  raw  nist<Mnal 
ha«a  <grin  apiiaMd  a  toara  normal  aapeet.  The  m'.c  at  r.ur  AaienL~.iU 
patonto  h  now  to  Iwr  aSaeted  that  all  but  £4,000  :a  oiah  baa  l>een 
piirl,  and  the  atoek  to  (ba  face  value  of  £33,000  baa  been  faaodad 
I J  u!  und  itepoedtod  with  our  baokara.  By  utiliang  the  aon  of 
i-9,5(>3  for  writing  off  part  of  the  original  potrhit*"  trt.-mey  ami  putting 
i>-i^  whole  of  the  American  atock,  which  »  few  yeara  "hcn^c  wi!l  be 
vrry  Taloabla^  toward'  reeorTO,  the  directon  think  ample  proviaion 
baa  been  mada  ftr  latiafying  the  beat  iotoreal*  of  tbo  idiareboldera  and  tite 
company.  Vt.  Aftin,  daring  tho  past  year,  baa  tnccecdad  in  introduciag 
further  important  improvement*  to  auitthartqairemont*  of  anpply  atation 
engineer*.  Another  diatioct  improreoiMt  baa  b««i  tha  deaigo  of  a  amall 
loetCT  which  we  eal!  tlie  "  Cottage  "  type,  now  in  the  luniin  at  the  Ikwrd 
uf  TraJt-  for  >i!iciiil  hiijt'iv.xI.  Tliia  ia  a  m&lLT  tlmt  l-.ui  mn.le  luid  aold 
at  a  coiuiiderubly  lower  firice,  and  will  ba  uaetl  in  amali  bouaea  and  aho|ia 
in  the  poorer  dittriato  m  tam  aad  oaanlqr  where  tlie  electric  light  {■  now 
making  iu  advooit,  whan  only  («o  or  thMo  lighu  are  probably  bumlnK  at 
.1  rim>  ,  ixthi  where  a  email  and  accurate,  but  particularly  a  cheap  meter  ia 
n  necessity.  It  i«  unwiae  to  predict  unleaa  you  know,  but  we  believe  tliat 
tbia  meter  ha  c-i'rKtntdcil  at  pT«>s«iit  will  mwt  otnnpletely  the  mo*t 
atringent  niJiulatiDns  <  f  Oofcnjiucai  «ijJ  tuunitijKi'.  authnritira,  aod  bo  a 
large  atlditi-  •luU  amiroe  of  roveiiue  in  tlae  future,  i  now  mofa  tba  adaftlion 
of  the  report  aod  aoaoiinla> 

Mr  It.  W.  WATJ.itOi!,Q.a.ia«oea«ding  the  motion  wnd  ha  doafawl 
til  !>  iril  In  t!n-  prnit  mtrrv}'  whifh  wn"  diapU^eal  by  tiic  i;iana- 
),-inH  (liriscti.r*  .u  Itrrhti,  1'a>(,  Hcruinnii  Aruu  and  Dr.  Juliua  julcke.  Ha 
eiproaaed  the  oonildent  belief  that  they  would  be  ablo  to  ahow  atiU 
larger  proSta  in  the  future.  Tbey  poaaeaeed  »  moat  esedlnt  attA  «hn 
had  done  their  duty  exceedingly  well  during  the  year. 

Hr.  OEilUOE  KITt  HKN  aaid  be  had  beard  a  rumoar  that  Ob 
eompany  waa  likely  l<>  be  ioTolred  in  legal  proceoding*  in  regard  to  tbair 
p-itcnia,  and  h«  Ihmigtit  it  w.cuM  itv  writ  if  an  auth  »ritatiT«  aUt«in<«nt 
c.'uM  l-f-  mrii'.i'  hy  the  tliiiriinu  with  .i  vie^  t.j  putting  an  cnil  i.i 
rumours  of  that  kind,  fie  liad  raiaed  the  point  in  the  iotemta  uf  the 
iharebotdera. 

Mr.  H I  K.ST  (a  Praetor)  aaid  llicy  bad  beard  no  auoh  rumour,  and  lliey 

knnw  nntbing  aljout  it. 

.Mr.  11  YAMS  aakad  wlietlier  tbilr  OMlen  oMiM  ba  Bade  to  naat  tbo 
requiremenea  of  the  Limdon  County  CawuH. 

The  CHAIRMAN  aaid  be  beliov.^1  ilirr  aItt»Hv  .li.i  .>... 

Mr.  UlHtiT  Mid  that  tbn  had  paaaad  the  teat  of  the  Board  of  Trade 
and  ha  did  neb  iw  tto  tha  landan  Qmnto  ibmacil  wwiM  aMaat  to  wlwt 
tha  BoiWl  ol  Tkada  hid  piMd. 

Mr.  CHAI,MKR8  laU  that  h«  wdmtood  that  tho  Uodoo  OonMv 
Cooodl  rartuod  to  iHev  Oo  tanaUM  tldungfa  tha  Btoid  «f  IVada  bad 

p«w«ed  th*^. 

Ml  ,  HIit.ST  tliaL  '.here  -tet-tneil  to  he  &  little  Uil^nnih^r*tan<lui:r.  Tiie 
Itoard  of  Tntie  Ua4  approved  the  ty|ie  of  meter,  aod  the  liondon  County 
QoimmH  baal  no  right  to  ahjoet  toaaf  topaof  tnatartffbiahtlwBoirdaf 
Tradabad  paaaod  ;  but  what  tha  London  Oounl^  OoontO  «Mdd  damato 
inaiat  upon  the  teating  of  each  tingle  meter,  aod  if  itwamfaund  toba 
wrong  tbey  could  reject  it,  but  they  ha<l  no  right  to  objook  to  007  ^|io  of 
tDfftfr  which  hiil  k«eii  Hpfimvet!  hy  ttie  Btmrtl  r.f  Tr.i'le. 

lu  rt^ly  t.-i  u  furlJuT  ijutstniK  (r-.m  Mr.  llviiuitt  aa  to  w]it^th*-r  the 
ouuipauy  cualti  in  any  way  have  legal  pmoec<tiog*  taken  agunat  it  for 
infringement,  Mr.  HIK.ST  taid  to  tha  araait  of  any  legal  pmcoodinga 
being  taken  thia  company  woaM  ba  the  ptoeoeotuig  p<trtie«,  because 
.in  liiul  tcdly  Prof.  Aroo  held  the  uaator  (xitent.  datiog  back  to  1883  4 

I'hc  If  eolation  waa  then  carried  uoanlIlJ'.lu^ly. 

UfK-n.  R.  K.  B.  CronipUm  ami  Hugo  Hiral  '.hL'  retiring  directora  wrro 
rock'ttt'il,  :in.l  dividen<la  at  the  rale  of  6  [x  r  i->-.it..  ficr  annum  in  the 
|iTcf«rt-u«  khare*  for  the  year,  together  with  m  udditiunal  half  percent,  on 
th''  aome  abarea  for  the  luiine  period,  aod  on  tbo  ordinary  ehareaat  the 
i  nto  of  12  per  cent,  per  annum  were  approved. 

Moawa.  niee,  Waterhoaaa  it  (To.  having  been  re-appoiotad  aaandttorib  a 
cordial  vote  <f  Uiaoka  tu  the  chairmao  and  director*  cloaad  the  | 


do.  (Lfeda). 

The  director*'  report  for  the  13  month*  eadod  SepL  30,  joat  ia*<ied, 
atatea  that  the  period  under  review  muat  te  coondend  mainly  aa  a  further 

limi' i  f  wieiitlfie  4iiil  techiiiril  rjecelnfrtnent  ;  yet  ftmuiseratir*  ?rotk  ha* 
hern  rarrit-d  out,  the  fnunilAtinn  nt  cuniinercLaJ  buxlnew  hiut  ht.*en  laid,  an<l 
there  ia  good  pmmiao  of  incrcaaed  tnuiBota  ta  the  immediate  future  :  a 
profit  and  loaa  aeooantia  pmaBtad  for  the  firet  tinieu  11m  iDtamataonal 
Marino  OomraunieatioiuCio.  waa  rogutmred  thia  year,  and  ha*  aUoitod  100,000 
fully  paid  abarea  Co  thtsccmfmy.nnrl  5,000  fuHy-jiairltiiaire*  to  itanominoeL 
The  Intemation^d  t  iin|iauy  ha^  j  jujiu^iiccJ  wurk.  Their  flnt inatallatiooa 
H.ir*'  l^ppii  ere<-t*-vt  .in  the  Bcltnaji  u^ja.it  at  i';iniR-,  ami  rm  ime  of  tlie 
l>U'i.4n  (».:>veriirni-iil  r*tfl«[iirri.  '^hl^-^^  luive  Urf-n  ijuite  au<.fe,<i»ful  iinil  h.ive 
attractod  a  great  dtsul  «/I  i>uLiltc  atteutioa.  Tbc  latcraattaQai  (..utuiioay 
baa  giton  ordara  for  tbo  eroctioo  of  aeveral  atations  00  the  coaf  ta  of  tho 
Uiritad  Ktofdom,  and  ia  engaged  in  negodationa  with  several  Cootineotal 
Qovemuteut*.  Iu  Auguat  last,  nhen  the  ilirt-d  r>  n  njlvwl  tu  i»«uo  fresh 
Clpital,  the  ofler  of  25,000  ^.h.irr-^  .\t       |ir.-tn:utii  1. 1  £2         CUAiio  to  the 

abarrholders,  and  an  atraonment  wa«  made  wttb  a  tirm  of  brokers  who 
undertook  to  take  any  numbir  of  eharea  up  to  12,500  at  £3  preaihisa,  for 
which  the  aliareholdefa  did  not  apply.  I2JO0  of  the  above  abarea  b»*a 
)icc:i  iiul'^  iiU>I  itiid  i>ud  for  by  tha  ahareboldm  and  the  brokers,  anbject 
tu  ih«  hrukera  luivii^  a  oall  on  the  remaining  12,600  at  a  premiam  of 
£2.  ICk  per  share.  Tba  tmaMOUoB  with  tha  brabanwaaeoniiitotad  00 
(K  L  31,  aod  £34,375  hat  bmfiid,  <l  wUeh  «Blr«ljCa»wtoMlalBt>» 
prosent  aeoonntak 
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Tli«  chief  buiin(»  event  bu  beto  the  ol)t»ioiiig  of  »  oontnv''?  v,  it],  t?,r- 
Ailiuiralty  for  the  nupply  »iid  V'^uipment  of  J2  wts  "f  »iip»ia'  ii-  n  (  ly 
iiic-oi  c>f  III)  ADiuMkl  tu^AlIf  on  Mch  mU  Thii  ii  in  addtliou  to  the  five  ieu< 
npi^ntut  whidk  IMI«  tiMihiwd  bif  tiw  War  Office  U>  tha  Kkvtl 
kutlxirit'cK  m  MoMlh  AMbi.  Only  k  imaU  porUon  of  ttie  ptjnwnt  faIN 
ivitlun  the  lirn«  *^IibrA^:^^:l  Ijjr  llie-t*  U'^cvuiiu  ;  lhrr*f4>rc  tlie  k«nefit  o(  thia 
wnlnurt  will  l«  (juriii);   the  irarrent  rear.     Thr  Cftptiin  <if 

il.M.s.  "Vrro  -n,"  uodtr  friwai  th«  work  bM  bnn  carriid  oat,  liiu 
cxintij^eit  hiu»cirMmtii6adllMrMritb,HiiliritlitlMMpidilj  with  wbt^  h 
it  m»t  eomfrieted. 

Ibk  HiiMDi  hH  ■MhjpMli  iidfuaM  rMtBttj;  wn*  «(  vUvli  m*  <>' 

mom  ttaddwbMtl  vdaa.  lite  Dlnelora  wUI  thonly  1i«  *1>I«  to  e«UBi*n<<<^ 

lirlngiut^  Ihem  iut'j  use,  U'jhI  the  ("'Jtnpwiy  may  rxjietit  to  il«ri\ii  m.iL'li 
»\T»ijl^f(r  from  th™.  'l  ire  vrin-ka  at  <.' m  I uwfnril  h»v«  \vtTi  improvivi  iti)r| 
ih?  pUiit  ai»l  niuhilinj  incTMMd,  to  that  tb*r  oui  ouw  tarn  ovt  kll  tin 
<i|<P'kr^itu»  re<|iiind,  or  likfij  to  ba  nquind  dariiiK  tha  nail  tmln 

liioulh-;.   

KALQOORLIB  ELECfBIC  POWA  tMB  LISBTiNC  COBPOKATIOtr  (LTD:. 
—  A  ic'M>errml  mcwtiDg  cf  ibi«  onmpuny  km  hrlil  no  M■>n^^»;^  umler  tho 
proiiJfDcy  of  Ml'.  I'.jgor  W.  Wjilince.  <iC,  wh-.  re<;rett*<)  h"  liwi  not  muL-h 
U)  ttftj  a*  to  lbs  Mioxstful  progmA  of  th«  operatiout  uf  the  outitpuiy,  and 
ihouMit  iba  diraoton  hid  adopteil  a  wiaa  doutm  In  mwaillin  a»  juowlv. 
The  wflUalttei  that  aroae  wai«  i>f  rhk|  >^  unaraUahla  in  worta  like  Iboaa  uf 
the  cr>ui|«»iiy.  Ft  Wji«  kpp&iTiit  in  hitii  l.y  a  peruKikl  of  the  eiigiDefr«' 
repirta,  ami  ln[|uine-i  wbidi  he  ha^l  miwir  nli-iui  ihr  iiaturat  ntA:Mnv^«  of 
\V'«»t<Tn  AuKlmli*.  th»t  th'V  h^iM  not  n  i«n.>:ith  i-  iuT»r  Ix-forr  tJirm  in 
chooninis'  Ibc  pinot  they  h»([  U>  put  up,  AoA  the  giptti  tt  ilitlicully  li»J 
been  the  val«r  »uppt/  oa  the  x'te  nbi'-h  Wii>>  ch  >>ru.  At  their  !(Mt  meel- 
ioKhapouMadotttthakdinButtj.  sihI  ttigi;eito>l  that  they  might  (xjitiK'y 
be  ahto  to  ma  Ria  ■BgiiMB  hiBleail  of  tteam  bi>i!er<  to  produoe  their  |<L>m  er. 
He  »a<  »3rry,  howvwr,  to  aay  thjil  Ih'-we  »!■  li  k  l  t.«eii  w  .rkiun  "t  that 
luatEer  h.iil  Mot  b««u  ftblo  tu  pnwluce  n  mli-^'i'  ;  ir;,  n  _  lt:f  f  i  lin  jnjr|i:iM;, 
and  iIm;  ba4  to  go  bjtck  aixl  ntudy  tlir  wain-  c(ur  uoii.  That  i]uri^ii>n 
had  MfWbMIl  prap«r\y  Itntfad  for  work  <if  the  ronsnitM.le  nf  K«lo>or:ip. 
tP  that  it  bM  taken  a  comiderAble  time  t»  r-inm  t  >  a  hUi« 
faelaiy  coD<Ij«ion.  Krea  ii  the  «;it"r  'I'lv^tion  IlvI  t>»!ii  uttleJ, 
tliara  w<?ulJ  h^w  1«cq  another  dlUkulty  iu  \\u!  wat,  a^  tha  miniti^' 
le««o    grauteJ    to  ilil    n^L    allow    of    ihvir  cr<cliuK.  *ith 

sSLUrity,  bulMioft-  ■  '^i  Qalurv  tluy  [ir^]rjr<r>\  l->  put  U|i.  Tlicy 
had  CMiljr  beeu  ciTvre'l  a  leaM.*  ul  21  fotr*,  au4  Iw  diJ  out  ihiiik  I  ho 

riuMraholdan  waM  be  juatifiad  in  traeliag  tbair  f  teat  oa  tlit  aiw  »TaiUbl<< 
for  «o  thort  a  period.  The  dinctan  did  not  {ntaad  t->  Mtt  do*ti  the  plant 
until  they  hail  a  «ii  i» I  ict^iry  lea»».  The  plxnt  nr\loreil  had  l^^vn  only  luch 
iw  WM  iiece««iry  to  <ec<ir«  ;h»  company  lioini;  »Ue  tn  po  ahc-il  tlie  moment 
iho-e  ni.»tt«r«  wcr*-  «»lll«d,  ho  that  they  uii^ht  uot  l«  delaycii  in  Ibsir 
ojMjrattona.  The  ra  t  cxpenie  would  bs  iu  the  builen  aud  cvap  >riliiix 
c  .ndontiiig  pUnt,  the  ord«»  for  which  they  hail  wi  )v:  KS^tn,  » >  thai 
the  u:ily  money  apcut  ha<l  been  en  aush  pUot  aa  could  be  kept  in 
baud  and  dealt  wilji  ua  any  other  iit#.  The  abareholdoni  wnuhl 
not  be  paid  dividends  during  <-«n»",rurtir»n.  They  could  iioi  expe\:t 
(ho  company  t>>  be  remuner.ittrc  in  the  tir-l  ycjr  or  «o  of  it*  exint- 
vncr,  KiiV  ba  balieved  tbry  would  crrntualiy  earn  iir^e  dividend". 
Ill  acw  caantriai,  au'.h  a«  WoHtein  Aucpti-.ilia,  where  tb»y  had  tu  »iucal« 
the  people  ta  the  luo  of  clcctiicity,  he  thought  they  ailopt«d  the  bem 
Guane  la  aaadiag  ofor  a  com  patent  aoigiMer  t»  f«el  hi<  »ay,  ami  to  talk 
to  the  tii(uiag«n  and  people  oo  thenlmiai  to  the  uw  ut  electm  ii  v  Infure 
tQtr.>duciii;;  it.  It  wii  not  tnly  (t«c*«»ary  to  nupply  ptiplewith  the  p  iwor. 
but  It  tet  that  they  hail  their  pUot  ailaptiMl  (or  it«  ut*,  a  iiikttor  which 
re<|Uirad  couaideraiile  nUidy.  S  i  that  for  ihfsp  reaarviit  tlie  delay  bad  been 
fMWimUe  to  the  ihareh'ddcr',  borause  if  tliey  did  not  o^tuo  the  fraibohl 
aite  «n  tli«  miiimg  (iroporty  they  now  had,  they  would  gee  ooe  eltewhere. 
Their  eDgiiicwr4  cetimi^i'  i  li  e  uot  (.'irisiu^'H  <ni  the  clectrictal  plant  Wuuld 
be  abDut  16  per  ctu<.  "n  .i  -ut:!  :  £20i>.{K)?.  Tnal  was  the  euKiiieem' 
Batiiuate,  and  they  uiu>l  n  :t  If  t"  •  I.  uIm  mi  Ii     It  mi.'Iil  <iikea 

year  ur  two  lu  arrive  at  t)i:' I  ;i;nl,l'Ui.  In'  i-i-' .evrd  U. .'.  <i  i  l.iy  i  :ii:in;i'i,.»d 
Wfirkiiij  they  would  1«  able  to  incrciv><e  the  plant  to  a  .ery  large  exUiit  at 
a  oamparaliTely  aaall  «a<ii  in  the  fatarp,  ud  irhen  the  QeiveniiBeiit  water 
iM-Jieime  wa«  cnTrint  oat,  there  would  ba  aafflsiant  natar  for  that  purpute. 
Their  pK>:it  in  the  fuluio  wouM  be  inutli  largtr  at  fi  T«ry  moderately 
iiicroistd  co«t,  M  that  they  would  be  able  to  aupply  fir  n  tt  >  1  ;>ricily  in 
proporuon  to  the  ci^tal  than  wai  tbe  ea««  ««  eeanfareil  with  tb«  nMuoy 
ttacy  WIN  now  poitiiig  dam  br  tha  fnttnt  idaat. 


I  (ITB.).— The  dirtKiLtw*'  i»["iri  from  Fell.  23. 
to  Sejit.  30  last,  at»iaa  th  at  the  rxpendilurc  on  r,\pitiit  .»<x^>unt  wan 
S9,Wb,  diibunnaeDt'  £6.7i'>7.  Actiii^  on  the  ailvi<-e  of  th>>  au>lit<-<i->,  the 
aireelon^  after  datlucting  from  the  Utter  amount  1'816.  reoeivwl  ou 
account  of  Infenent  and  transfer  fee».  (nve  i.Uc*d  (he  l«\l«isce  i  t'.S.Sll)  to 
a  devclopmeot  !«nnpenii'3  account,  to  1-e  di-'all  with  in  future  year^.  A)iart 
from  tlto  |iUl'<;iwM«  i  >n''idci'Ati'.>n  fur  tlte  uatenl  nghUi,  tbe  ouly  proiaiurnt 
ilwB  of  cxpMdttwe  rn  capital  amsHBt  n  fSfiuOOO omtritMited  i««ard*  the 
pnnhasetartfaia  eoinp  uiy  of  Prof.  K«rtt*t*a  BritUh  rin-allle*,  the  balance 
of  ihe  c:>iiiiIdei-Jition  hdvin^  been  priivided  j^y  the  vcndorq,  Aa  the  owneiT% 
of  tlm  BritiHh  ti^hti  have  not  ronmifnv'ed  i'U»in**^  in  l!r(;land,  thif  ii3- 
vestmeiu  i»  utill  iinprodiirti\e.  Since  the  formation  of  the  :  i  •my  the 
dlniciiir"  have  l>ecn  rnj«(^d  in  further  developiuR  tli"  Am  imlie 
Nertut  l.tinp,  »«  <u  to  r<^nder  it  luure  cAjJible  of  beinjj  maou(»i:Lur«d 
and  <old  in  <;uantitie>  on  a  ptuAlAbie  commrrcial  acale,  and  with 
a  uniform  degTOC  iju  ility  aif|i|  afl^ianry  for  rarimi"  th"*  :  they 
hivcftl-so  Uken  out  »u^r^idi»iy  pattnl*.  which,  it  ii  hop<d.  will  prove  of 
coni^ideial  l-a  val".ie.  The  lire  whi-h  oi-i-urreil on  the  coinp;MiyV  premi-eion 
May  41  unfortauutcls  'l«royi>)  i.he  |atterri«.  iiiUrumeutti  .<ud  ippaiaiui 
eollMlad  during  the  previoua  twelve  tnonthK,  .%w\.  uotwi<li~l.>ndui><  the 
altemuM  «>brta  of  the  alafl,  ptvftxvi  wj,»  pivwii^wlly  arn^ied  for  more 


■'in.'  m^itlx.  The  direstor*  have  found  tin' 
•  vei  r  ime  in  the  wholeAale  repiMdu^^ti<m  ol 


the  pT.ii:tii-.i^  iliii;  idtin** 
'.  III!  Ni-rii  I  l-v-i|.  th« 

iwK*.  ailvant>g«hav«liacuiirtalertlwntlvey  antii'i]«t«ii.  i'he  variklioii«whieli 
i!C<urred  in  eodeavwurivg  to  repc»t  on  a  more  extraairo  acale  rosaltt 
^lievly  olitaintd  baTeiovolwd  lengthy  cxperinHiiU  and  chemioal  rf»eircb 
in  i1i><'i.'lLoD>  where  no  precc<leot  wmi  available.  It  i<  n>>w,  however,  eoo- 
lldcntly  hojicd  that  the  main  ciijara  nf  nueh  vatiatiuna  hare  been  tnaoad 
ll  i-ir  '  T I  .'Ii;  iiiil  ii,"\;i-  1  f  T  tV.rir  elimiuatiii!!.    It  ahoiild  b<'  con- 

t  ']''7T'  -ji  ti ,  .i'  -ll  aL:S  ,iU  •\ir  li  "ri<c^p'i  | >o«arMitig  riglita  for  <»ther  partji  of 
lli«  wi.rid  .  omm<ni4  i4  w.nk  :ii%iiy  iiioiith*  before  the  formation  ot  Ihia 
company,  and  ha<I.  in  tnmt  raiu'<.  the  advaallBt  nlHl  nupniwlilia  illtiartj 
r>)uip|>eil,  the  comfouy  ha*,  in  the  opinion  ef  the  ^laeUw,  nada  ah  laaflli 
ai  Bipid  imgraai  in  the  praetiaal  deTalo|miMlt  «(  iVa  laaq»  aa  otiher 


.  NEW  C0HPAMII8,  STATUTORY  RETURNS,  &c 

ramiB  BLIOniO  UILVAn  anj— ttagiit«red  Uec.  4,  witb 
oaiAtai  af  £100  bt  Ml  ibam,  to  MWlnMt  md  aiaiatata  alaelria  and  oU 
nulnaye  and  iimmvaya  aod  tMk<  aeeteaaria*. 

CUHBBKLAVO  00!ll»trcnait  CJ.  LTO.  -K^;atare<]  Nor.  30.  with 
a  cijiilal  uf  £10,0)3,  in  ilO]  <haraii,  to  further  the  conitrui.'tiot),  e  ^uip. 
■■lent  and  developoienl  of  tr-vuw.iyii,  tramrinvU  and  li^ht  r.ul«ay«,  t*) 
acijuire  jMia-era  or  cKii-i'viona,  and  to  cirry  on  the  buKiuewt  of  tramway 
and  3ii;bt  railway  coiilr*ct.'>r*  and  pr^iprict  irn,  'I'ac  first  direi-t^ir*  arc 

<i.  l  iott,  T.  I>.  Lingard.  A.  L.  i  ■  .iir   i  vid  T.  8.  TiiniWI. 

HILUtROVE  AMD  ASMIDALE  ELEOnUCAL  OOKPORATIOH  [LTD:,  - 
Kegi«tcmd  IVc.  b.  with  a  capital  of  X70,003  in  £1  «h«re«.  l-i  ai-piir*  (ba 
oodertakinp  of  the  llillgrjve  aild  .trmidaJe  \Vat«r  Tower  Ele:tri- 1  'o.,  and 
alno  the  benclil  of  certiiiu  powem  granted  by  the  New  .South  Wales  l,oji»- 
lature,  to  cany  03  in  tlie  ('uunty  nf  Sand;>u  and  eUe  where  ia  Auatmlia  the 
bu«!R*«*t  of  ?vn  "^eitr?'-  Iti-ht  unA  yowfr  .  .uij.!  r,  and  to  carry  OH  thu 
I li-iii-'^-  i.if  c:!- ii , ,  ,  111'.  Ill  -  ii.uiii  I,      ;  el-        I  ■  i.'jaeeni, 

H0LD8W  HOTOK  PATKMTB  STMDICATE  LTD.  -H^'iitared  Nov.  3}i 
with  a  «a|at«i  of  £10,000^  i«  Ml  ihtrH,  to  wry  on  the  buiineaa  of  m»tor 
car,  omnibu".  i-^..  tsannfaetvme,  ehctrieuwn,  electrical  and  general 
engineer",  Ac,  The  firxl  dirpctorn  are  l.'eut.t'd.  <■  M.  K.ividaoa. 
K.  I'.  K.ivarger,  and  G.  I,.  Hillier.  The  M  )tir  Traction  </ >.  I,1<1.>  aad 
Majiir  H.  C.  I-  Holdea  hive  certain  right'i  of  noiiiiuating  direcUw*. 

MILLER  ABD  SONS  (LTD.'  Uesi»lored  p.v.  7.  wi-,h  a  vapital  o'  £M.O0O 
ia£i  afaarei  (l&,OilX)  6  |Mr  cenL  vumuUUva  prsfeiencei.  tn  a-  juire  and 
cacTjaa  tha  haiHiMiit a|  alaitriaaMi,  pi  aad  tleoirio  light  littera,  mann- 
faataweia  of  and  dealer*  in  dactraliant  elasttir  li;;ht  fittia^i<,  Ik.,  now 
candtK'tcd  nailer  the  atyle  af  lIQtar  k  Sam.  Tha  flnt  dirainora  ara 
A.  T.  Miller,  31  Miley  and  V,  Bni-Haaa  {laanairlaf  diiwtorV 

RilLWAT  BQOlPVBtir  AMD  C0N3TRacn0ir  00.  (LTD  ) -P.  <^i~terd  I 
r.'o::.  1.  with  a  .  ipiLiI  of  £1  O09,OCO  iu  flO  nhiro-,  to  coustrun,  »c  )uirv, 
eijuip,  tii-b'ntain.  and  ^:i>nir{>1  railway*  and  tramway i,  an  1  to  carry  on  tUo 
bu<M:Ltf<i  of  i  ivil,  eletarinl,  and  iiir<  h*iui*l  en^'iiicem,  kz.  Toe  nuba -t  ib;r« 
ar«  Li«  L.  II.  LiimileilMck,  railway  uiioiccr,  |,wiUi  dd,93t  aharm),  aad 
II.  K.  Oalrympta-UK,  ciiril  eagjuaer,  W.  T.  IVtta  ^toBe  mtMdH-), 
J.  Itartow,  J.  X.  Chig,  &  Fe^,  aodR.  tt.  Howe  (mlh  one  Abm  each). 

Ilirag  KANUrAOnntim  oo.  :LTO.j--UegUter«il  Nov.  3),  with  a 
capital  of  £25,03D,  ID  £1  «ha^e^  to  eirry  on  the  bu»ini.-iii  of  nmiur,  cycle^ 
k:.  iiixnuttoturerii,  rlectiioiau^,  electrical  a:id  incnhaniijl  eogiueer*, 
machiuinf,  JfL\  Tbe  lini  dirert.>Tia  are  K.  Ii.  Simiiu  ichiirnmo!,  and  K.  tL 
I'jnkiu,  or  olhur  nominee  uf  lliyaii.  iJonkiu  aitd  Clench  (Ltd.). 

WALTER  SCOTT  (ITl).:  -l;«Ki«iered  I>e.  .  4.  with  a  capitnl  of  4:575,000 
ia  £1  abaraa  (jOO,030  |>r<derc!Oce),  to  adopt  agreeuteoU  vith  Walter  Skott 

mi  With  tlie  Im6»  Steel  Worka  (Ltd.),  aad  toMWij  oa  tha  taniaaM 

— *— '  1,  m/jimart,  etectncjaai^  ke. 
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CITY  H0TE8. 

■BHOSJIVDA.— lUnk  r:ite  4  per  cent,  {sine*  Julv  19,  1900).  Pric«  of 
•ilw  29|,Id.  per  oz.  lli.  c.  n  ('j:.^.la  :2i  per 'f.-n<.' 97,'.,  — 97iV  fur 
iBooey,  97|i-ff7ii  furiR-cuutii  ;  2i  jier  cent.  97^ -97^  ;t)e<-.  I  J].  Stockn 
■ad  Shara  Cuntinwtion  Dij»,  Dec  24  •iitj  ilftii.  14  ;  Ticket  l^AJSt 
Vto.  1Z7  Mid  Jua.  16 ;  ftjf  l>»j<       28  ;  Mining  iibare  C^-om  IMyi, 

ttXMMnn  unmoRin  ainxwipr,  uniK.— hw  aaniMi 

gvoeral  mtctin;  «f  thiit  louiiuiiy  wu  lie1<l  st  Rerlin  ImI  week,  when 
(he  diroctoTft'  re^ioit  iru*  wlui-tnl,  jitxl  «  ilividciKl  <>{  15  |>rr  rmt.  ilixUrcil, 
M  set  out  in  nur  iKitm  i>f  lln-  JOih  ult.  In  r<-i;iiil  to  tl.n  NVrint  I»iiii>.  tlie 
gi'neriil  director  iHi-rr  lUlhciuu)  Krffrrril  tu  Ihf  .litiLi-iii  tint  liiJ  beeu 
l^iiwaed  oa  thia  Uni]),  luhi  pai  timUr^v  ia  lo^'.tnl  tu  the  allegiNl  delay  iii 
imtUng  it  oil  ihc  uiarkcl.  He  eaid  that,  after  tliouauid*  of  the  Umpt  Md 
been  auccewfuUy  t«ttt'd  under  the  m>«t  variuua  L-oiidi(!i>iM  of  d«i)y  a«e 
nnd  h.vl  refeiv<'d  ^r'tn'ml  :i|.(ir  'V->l,  '.liev  eili'dinl  ihnir  wcrkx  no  iu< 
lu  l-e  in  ft  i'"-itii':i  iiiuTUM.i-  -ilji'Ut  1,COO  3ftinj«  J  <T  '  iay  Ai»  the 'IfOiAnd 
(;rei4.  Tlifv  iiil'  ii  li-^t  l  i  An  Iheir  u'riKut  to  [lujiiiliirise  and  fxtcud  tlia  Uj>e 
vi  llie  Laijip. 

GENERAL  ELECTRIC  CO.  iKEW  lOBK).  -A  quarterly  dividend  of  2  |«r 
lit   m  l  Atl  extra  diviJeml  uf  1  pen  snt.  haa  l-een  d<!clarc<). 


RICHARD  HORHBST  AMD  SOVS  (LTD. -i— At  a  meeting  held  on  Monday 
the  <  bail  limn  (Mr.  U.  Simpeon  Uvcj  said  that  itrludiuK  the  balance  ttrought 
foriraid,  the  net  profit  amounted  to  £33,893,  romptred  with  ££0,069  in 
the  previoui  year.  The  reduction  waa  u»iug  lo  tli«  eiiltani  M]  ralur  uf 
watt,  flat],  luul  f  »l,  wbirli  hail  r  »t  tiie  cMuijutny  £20,000  more  than  in 
tb*  pnTioui  ^ear  withoat  their  •«-i>riiH{  any  adtqual*  incroa«e  io  the 
Vrio*  of  mwhinory  aolil.  The  (umomr  had  not  been  quite  ao  large,  the 
t»lM  hiring  fallen  ofT  to  the  extent  of  £30.000,  pntirely  due  to  the  dc-liiie 
iu  their  ti'udo  with  Lli?  i  LiIiinic^.  A  half-yeui-'e  'liriiieud,  6  per  cent,  on  llu: 
preference  tUarei,  and  8a.  per  thare  (S  per  ceuL)  on  lb*  erdfaiuy  abarea 
: U<«therabaorbia( £16^000)  wm^fimild.  jtt<M»BtWH>md tomtit 
and  £5,899  rarried  forwaHI. 

R088  BLECTRIO  UOBT  AND  POWER  00.  (LTD.)  -A  pro«[>cctUi<  of 
thi*  ooaipnoy,  which  Ium  beeu  furniiMl  tu  cit»l>li«h  ele>-tri''lty  workx  in 
Km*,  hka  bMn  kwud  locally.  Current  it  to  be  euppliod  on  i-onlinuoiu- 
cvrreDt  ayiUiu.  It  ii  proposed  to  erect  i^iuit  .capable  of  aupplyiuc  the 
e<iuivaleot  uf  4,210  8  cp.  Utnpa,  Um  nmiittttiu  vImivb  for  euirwk  Wag 
liii'l  at  8d.  |>er  unit  for  ItKhtinie  Mid  5d.  te  pHMr.  The  Mai  oott  «l  tb* 
Ki-hrinti  i*  e»linirtlfd  iit  £7,8C0. 

WESTERN  OKION  TELEGRAPH  CO.— TlWNllllar  .jUarlerly  diviilcud  of 
H  \trT  c^nl.  li«»  been  do  lartsil.  The  oat  aanuiiKii  for  tlw<|uarler  cndiig| 
iU\.  Dec.  partly  cv.inmtcd:  amuinit  U>  $1,700,000,  an  incrnue  of  $121,000. 


BLECTRIGAL  COMPANIES'  SHARE  LIST. 


AaoOT 
•r 


Dm- 


I 
1« 

W 


I 
I 
1 
i 

I 

9 

10 
ID 
tlook 
1* 
W 


11 

i 
1 


•IW 

too 
i 
i 

i 

8taok 
* 


IM 
*« 

»« 
M 
IN 
l/« 
VI 

V* 

IS 

•Z 


i  0 

1  n 
H 

m 
i« 


u 

100 

l;i 

<« 

"»5 

8tj.lt 

*i 
*i 

11,1  w 

IJ 

so 

SI,o>} 

ID 

Il« 

01,OA> 

10 

«4 

Sit.,* 

SS 

«ii.','.'.' 

30 

3 

*l.'0,:w 

5  ' 

tl.M.IHlO 

1  J 

i><-',:.i7 

14 

3  11 

8to«k 

JT.V-<J 

10 

tl  ill, 

Sink 

»< 

i'l  1.1,11  »i 

Itjck 

III 

1.  : 
1,111.'". 

!  ■ 
to. 

^1!  '>>  ' 

r.i 

?i . 

I'' 

I.', 

1 V 

10 

H 

ID.COO 

ID 

*i 

*i 

MO.CO) 

1  M 

*t. 

KMC 

* 

MlMO 
HfiW 

( 

U 

m 
a 

n 

■Lternenr  wma  wtnmu. 

Bl'ekh'thaOr'nwVh  n-«t-etll«aXUM.(fWirp<l. 
Boirnomi>ltK»n  1  P.v^ln  KlM. 8ap|llr0lfd«*.M.»  

Dd.      4^  n--r  Oj-.t.  OmiJatlra  Piaf.   

Da,      *4  t>!»r  Colt.  D.^^wtttare  Svaok  (n>l)   

Br^mpCQQ  4  K*.n<jnt;t'Ki  8Lo3trloUy  AaQplj  Ord. .. 

Do.      7  per  l>»i.  Pntftc^o*  - 

OatoalMKIee.  SopplyOrillBary  {ftiUr  pa'd!  ....... 

Cliarlac  Oroe*  A  WMd  Blaotrbliy  Sapply  Oarp.  . 

Do.     4)  par  Oesa.  Prnkranvt  ,..„.  „. 

(TbolM*  naoinettr  Bappl*  Ordinary  —  ..... 

Dj.  «|  par  Oao*.  DUMUan  SMe«  Int.)  _  , 
ahkn«oMlmili»ltan.();Urr.a>UiB»ada(nl.)  . 
atr  Mtnodoo  llMlrlo  Ldttuut  Ori  ^..^  . 

DOb  •p«0nl.OiiiuiMI**Pn£ 

*  Da.  lp«rOn«.D«lM«Hn8ta«k  (■•<.)  . 
Oamrty  arimailoa  and  Braah  Vior,  Oi4aair  « .• . 

Do.     lparOint.0la9iiiil«l*«  Pre(kNaM~..« . 

Da.  4t%Dab.a*MkOaft«.(aUitdUi**-) 
PntkvMoM  RI*^irlolly  Sipnty  Co.  Onllniy  . 
tlnt^ii  lil(|.irl(;  (jlKkliiiK Urdlaary  .,.......„Ma~..-~.. 

Kaaalogvm  arH  Kiil|{hU<hrtd»OfAhiary-~>  ....  - 

Do.      <i  pnr  0>Tit.  U;  iVnfnfwnoe  ............... 

LoatlDn  R.u0LrU!  S  i:i:);y  'L>r.iin»ry   «  «... 

Do.      fl  p'^T  i.'.'til.  r'r^i'..T9ni3o  ......  . 

Da.  4  1.^", I.  1*1  M  ir,s'*<il  Dii^ntlrM...  .. 
Hatropollun  Kl  ■■.  --  i|  i  ly  i  ir.l,  ,  .   _  . 

Do,     4)  par  iliac  Um  U.iru|a(*  ... 

Da.      lip  raaakll«t.Uel>.S4S0k(i«£| 
Hotting  Hill  ElenrlaOrlloMr 
Odbn!  RloetrU)  Ordlalfy 

Rand  R'.fttJtfifl  .....  ...........  .....  .... 

H :T.jrH:»l.i  Kl.t.i,  .t  Tr'nl'-i.  lAl..  »t  1«  Uk.O><>.. 
}l.iv*i  Ki«:'H.'     iip4:iy  cif  tloDtrml  Sharei .....  . 

*  lio.  i\  p9r  Omi.  Ui  Mirt^a]*  OaOontarei  , 
St.  Jamaa'aanJ  Pall  tftll  Sliici.rio.Oritaarr  .  , . 

Do.      7  por  0?nl.  Prtf'oran?*  , .....  ....  .....  . 

I>i,       Si       I :  rtt.  Ji.-liL.iat  irt.  Si  ■ 'V  .lu  i.;   

Stzi  I  uflul  !  M  If        .-Ii  '  nric  .s  i;i:i  y  Orulua/f  ..  ..  . 

I)  1.       4  .  :i  'lim.liir'.u    

Boalti  Lwdoa  BlacuieSappl/OrJIaarjr .... ..  .  « . 


Paamna* 
Waaa'i 

DM.  t. 


OEcrtw  unffwra  nutm,  at. 

Blaokpeel  aad  PlaetwoadTni 


Do.      4  |»r  Omt.  Diibmtaiia   

BrUUUC  j>lami>U  S'..»i.rio  aailmr  il  MR  ....  .. 

BrUlih  Elec.  Trai  Or  1.  ... 
nt.     Si:  Unia.Pret 

I>  j.      (  (Msr  OrnkPtrpMHl  DllMMm  ~.  

Biioi.iia  .^yrix  A  Itilgna>ax**A''Oa«»VMC  ..... 

v>      i::  M  i>^<h  HI.IC  hier. OMt^dlpi.)  „ 

Oi»au»'  I.  .1'  I'll-  I  jr  i'  tiiTF  

OIlT  aiwi  S''  i-.l.  I.ir.  l  ir.  ki'lwij  (1  in  Onl  n.ry  .. 
1)0.       l(r  i.n_iry  3!.1)L  t.j  .JI...J  II      ,„..  ,. 

Do,      ftpor  Cjiat.  £'ar,.>tjLaiil  L'rat^tranTS  tUil]... 

Do.  (UM)    

Do.     i  parOMt.  I'  '-,. i»l  u<i«aiir«   

l-iiuliu  Uoiti'l  Tmi-i.    I' < . .  I.- I  ,  ij,-.llii»r/  ........ 


I.I  ,)  I" 
'...rial  Tn'a.v.i;.'^  ■  'r  . 
lii.i.  fl  por  I  'jiil.  :'r 
11  1.  «t  r.nr  i:i->-r..  U 
I  lurin  n.t.  ir  \  1  li^Lr'i- : 
MTi^i  iL  IJ.  i.nt'i.il  it  i  I 
111.  i  (Ji-ir  C  .lit,  IV 
IJfi.       «  D  ir  ■ :  ir.t.  li  I 


1  .1   Ojji.  lr*J.J  . 

'T   


iiTO    ...  .... 

t  Tr'  rl'n  Bi  I'rat, 
1 1-  1 1  liry  


Li  .1.) 
I.>:>4.(l»lll 


M  ir.ttt     -  .r  ;  i.  m-  - 
:.i         •*  •  r!--f  1,.. 

New  ijanami  l'i*.-.u<.ii  Urln  n-y   

l).i.      6  itar  t;«it.  tl  iia  J  »M  .i,  t'r.jr  jrjii -j 
Oliltaajn,  Aflbum  anJ  lly.li)  K.i»:).  Traairay  Ori. 

ijo.      S  par  I .  IT- JV-Iurdoraa 
PMtartai  Blacini;  Vrar^u  jr.  Uriloary  

Do.     f  pgr  t;auL.  iMmolatlrt  PeelWeuoa  ... 

^^^^^  ^g^^jroiBi..u«Mn«m>  amt.. 


11 
1)1 

T 

a 


3 


m 
• 

u 

a 

♦» 

ii>> 

ili» 

»7 


lil 

10  i 
I 

f 

lu 
111 

n 
1*) 

13  > 
»l 
11 
lit 

a 
»i 


tIJ' 
lui 


Prlo*       lt>T<  rtk 
Wadneaday,  Ovrr. 
Das.  la.  Tiiun. 


14  u| 
»  II 

102  10» 
f  t 

i  ^ 

I  ltd 
( i« 
• 

13 
111 

J 

t! 

4 

1«] 

ili» 


« 

7 

III 
110 

to 

It 
ItO 

•n 

HI 

•i 

7 

? 

\o: 
U| 
in 
lot 


7i 

lui 

li 
* 

l7» 
ii 


Ml 

11? 

I'J' 
11 
lil 
«i 

lot* 

M 

n 

SI 

ij) 

IU 
17 

m 
m 
tl 

lot 


lis 

1 1 1 

IDI 
III 

1  IJ 

■'I 
»• 

li' 


t< 

Ml 

,1!' 
11 

lU 

l«7 
•> 

t5 

•i 

111 
111 
lil 
l< 

ie| 
i»i 

tt 

u 
tu 


ll>l 

1» 

IIM 
•9 


'r.i 

!>'< 
4 
i 


m 
u 


IT'/ 

li 
« 

lOJ 

St 

»: 


14 

lot 

II 

lok 

lU 

n 
tl 
It 
11) 

J 

u 

iS' 

lU 
17 

lt>i 

iir 

ID 
■«.' 
101 
IJJ 


4'! 


101 
1« 
» 

1)1 


l« 

100 

iL" 

{? 

II 

Ui 

J! 

•I 

II?' 

113 

lil 
It 
HJ 

lu< 
>>t 


lit 

liji 
il  l  I 
ii)> 
11. 

4 
•t 


U)  lit 

to  u 

IM  IM 


Mareh  and  BapUmber 
Miraary  and  Aasaat 

.^Z  


•  iTt 

«  •  « 

•  »  0 

•  »  • 

« r  1 

«U  I 
4*1 
«  •  II 

«  10  It 
4  0  0 
4  11 

air  10 

•  •  1 

1  II  0 

4  I  10 


4    I  II 

i  i  ;     Jarnary  and  Jaly- 


'■■    0  fj 

2  19  1 

4    4  0 

1  14  t 

I  10  I 

4  U  4 

a  u  II 

Ii  14  0 

9  .t  0 

4    ^  II 

4  «  r 

4  10  I 

a  u  I 


4  4  1 

a  (To 


a  II 

4  If 

a  e 

s  I) 
I  s 
4  17 
i  II 
4  i 
4  1 
i  II 


IMmary  aad  Aacul 

PAliraarT  aad  AofUt 

VMnuiy  u<  Aifmit 


JsBi  and  naimabei  . 


4  IS  5 
I    1  0 

t   I  r, 

5  u  7 
I  11  V 

a  1 11 
a  14  1 
ail 


a  II  I)  Mamti  a'%i!  i»«pt«nibar 
•  U  tl 

air  II 


J  »^  jfcrj  a-  li  Jaly 
iAtj'  aim  .SDi-*ma<ir  ... 
Kaiinary  ad  Aafil«t 

Janialry  aod'jily .... 


vt»r      


)    '3  I. 

1  II  1 

1  17  0 

I  1'  7 

4  II  0 
4  li 

I  b"  I 

I  tl"  IJ 


4  li>  1 '     Ptlicuuy  and  Angiut 

a  a  «  !  taMiiaii 


Braixaa  Doiri 
Dduski  Waax 
BNmrrfl  IiKi  .  li 


mckMl 


IU 

111 


111 

"n 


,8" 


3J 


Wl 

IJIi 
mi 


it 


•A 


lai 


a 

U.'a 


4|< 
•I 


Digitized  by  Google 


800 


THE  ELECTRICIAN.  DECEMBER  14,  1900. 


EutmxoML  ooMPAmr  ihaii  iut. 


or 


u 

109 
Btook 
Stock 
■uok 
tin 

■loek 

10 
10 

I 
i 

to 

103 

Su>c  k 
Block 
10 
10 


ua 

M 

» 
M 
M 
10) 
11 

loo 

KM 

notOM. 

10 
100 

«o*» 

10 
10 
10 

loo 

10 

vw 

Stock 


11,000 

.>KMO 

UVO 

■MM 

1 

( 

*ulSo 

10 

li.OOO 

10 

tM,000 

9 

Hook 

moek 

\ 

i 

s 

■Uct 

u. 


« 

U-J 
IJO 

'il 

10/> 
I'O 
»/9 
*»t 

«r. 

>5  J 

i:  -I 
l« 

1 

to 

t.0 


*X 
« 

•/a 
Iff 
•X 

«x 


IM- 

*iX 

I/O 
S/t 

«« 

«  0 
1  < 
MX 

0/! 
liV 

•X 


TSLMRAPHB. 

Amuoa  T*l«(r«ob    ...   

Do.       t  pur  OhU.  UltMOUTC* 

Do.  Pntamd 
Do.  DiAirr*) 


OoanaaralAl  C»l>lg  Ctplwl  Staek  . 

Oab*  Sabn^rlno  Or<ttn«ry 

Di>-      Prffsror-.-^o  10  per  OMt,  — .....^  „ 

Dlwot  ap«rjtu  Or  ll-i»rr   

Do.      Ki  p T  i>  T..  <■  ["B  il»Ur»  Pr«<%r»o9t  ... 

Do.      4^  p.tr  t^i'iU  D>ti«aiar««   

DlT«ct  nnlMiJ  (UbH   ,..„  ... 

Dlrvn  WMt  Iii  llkUkbteMX  asg.  UMi.  (no.) 

E4«Uim  OrlLniry   

Do.     H  iurr  C«at.  Pr»f«r»no«  Siijct   „  ... 

■     Dou      4  p«r  Cmu  Man.  Dtb.  HUMk  (rtd.)  ... 

■MUrn  ■iMndoo       

D9X-'<o*-U0i<x»t<>»*.aa0)i:iip  i.iaM  »t  tlpia.»)i  p 

Do.      4  ptr  Ont.  DsbMton  UtooK   

•ad  a.  AflrleiB  4X  Mart.  Dtb..  l«iM   

On.  4  |Mr  Omu.  MtarMaa  tak.  b«ta.(i«d.) .. 
QlolM  Nimpk  Md  Tram 

Do.     lp«rOK    .  

OnM  Itotttan  of  OapOTkOfB  -MM -MM..-. 
Hatllte  k  HwndkOlUnixliM  MMt.  Ow^iad.! . 
lado-BunpaMi  ... 
badoa  natiiM-BnilUM  •  IMT  Owk  0Mb.  IIM  . 
~  ~~  •■aropMBN.lxaair.Oiki.CfidJ  ..M 


BataMdM  Oobta  Tnut , 


WMt  AWoM  Talagfoph  t*m  mm  im.. 

'   Do.    tpvOMkmtaiMM((*ii}  wM-M.. 

WMt  OoO«t  of  A4MnlB.MM.  MM.       tmm  iw  himhi 


On.      4  p«r  OM.  I 

W«M  tadlo  Mil  PMaia* .   .  

Da.     1  par  Oaat.  Ut  Pwfai  wM  .m^^ 
Do.     <  par  OgnL  tnd  Pratanooo  .-m.  •« 
'Do.      i  p«  Osat.  DabMitan*  ......  ..  ... 

WaMn  TMicimpta  (lua  Br  illi  a  S'ba'rtno) 
loarOaot.  n«ii«.(lD4  a 


0&     1  pw  Cat.  Utiji  Siook  (mL) . 


»7 

lot 
tn 

Ul 
0 

IS 

H 
t 

Ml 
•1 

110 

1\ 

in 

100 

•I 

M 

41 
Ul 
Ul 

r 

lu 

.0,* 
i 

1 

> 

lot 

14 

lot 

Ut 


atifllTilaphiiaa(nillr  poM)  ..  .. 
CooauUiluaJ  Talapboog  Oon.  oad 
Moot*  VIdao  TatopliDoa  Onltoary 
Do.     1  par  Otni.  PnCknoo* 


gftttoaal 

Do. 

Du. 

Do. 
•  rvi. 

III. 
Orlacukl 
Dnltad  airar  Plat*   

Do.      H  Oami  PnifBr»n<M<flU/ p»ldj  » 

Du.      do.      itl-        p»  I)   M.  

■    Oou     tporOiau  Dalxatara  atMk  (rad.|.M^. 


6  par  Oaot.  OatnalAtlra  \n  Vr\i'nnr\t}* 
1  par  C  jai.  0  icnalAilra  Sad  Pr«rt.rfli'.o« 
(  par  Oaot.  A'oa^^tmalMln  Jri  I'raL 
Dabantnr*  Htook  Uk  pvOML  (nd.) 

4  ;i  r  '  fUl.  I>.  ■  >-  . — ■  - 


oieme  HMtFAeniiiia  to.  nwum. 

AlUwK  KlactrimI  Co.  iX  Cura.  Pnif  

kraa  Baculattr  Matar  «  pw  UKt.  Ooa.  PraC  .... 
BrlOah  llwslrlo  W.irkn  Oo.  Orjlamrr  .. 

I>3.      4  par  Owt.  CamalaliTa  nateaaoa  ...... 

D<i.      rir.t  yorviim«il>.(j«ouu«*   .  .. 

BrlL'-iib  InnnlAUhi  Wira  Oriiaory  

Dn.      a  por  >3aaL  Pr<(Waooa  ....   

BrtiUh  Wo  ;lru{bnrii>««:;  Prararoooa  

Brruli  Usotrloal  CdgtoairiDt   >  

Do.  «lp»Jd....   

Do.     9pOTOn*.Piii:Hoa-Oua.  . — ....  .... 

Do.     CI  paid  - — ™»-...«„.„ — 

Do.     tlparOnt.  Parp«(itoll«Dab.Msok... 

Do.  PvpatustlDd  DaboatwoBleok  »  „  ... 
OoUaodai'aCk&loOoDatnwUoo  Ord.   

Do.     1  POT  Oaat.  OamaUtlro  Pulwoa .  , 

Do.  Mp«Onl.latMort«M*D*b.(i*d.).. 
OMMT-Kalbnr  Alkadl  0%  (tkUy  pMdl  „.m.  „ 

Oo.     itxiHiMort-bobbhod.)  .......... 

OhBlbom'a  BUp  TMtmpk  OnUaory 

Do.     •p*OMt;Owiateav«P«  ' 

OniBplaaaa409b(HoaLltBtlLMt)  

'    Do.  •MrOlB».tlMliM«naaD«h.(i«d.) 
DkTla  ond  Tiianla*  •  Mr  Oiak  Oiai.  PnC  ........ 

■dlaoo  ud  Sma  UalM  ("A**  akano]  (MpaM). 

Do.  (Cipald) 

Do.  lparc>iit.IliirtiiifaD*.aiQlk(fid.) 

Do.  niiidUeb.8ta<>dlagPRir.0M»(Bap<) 
UDuadacin^i  Klootf  Isltr  Oorporfttlon  (Ml 

On.      4)  par  Cant,  rir.i.  Uort.  Dab^  ^M.)  .... 
naBtrloOmatraciloB  Oo.  (UfDiMdl   

Do.     7  par  Oaot.  UamaloUra  Prafccanea  ,.,  

Do.      4parC!aat.  In  Mirt«B«*  Oa*)  (rait)  

(ilfj'ra  Flt-ctTxi  Cb<«nioiil  ao  \  Powftr  Cj.  Or  1   , 

Hao^oy'a  Tetcfsnph  tVork.  Ordln&ry   

Do.      44  p«  Oaat.  Praftirwuoa  

Do.  4{  parOaau  MartcM«Ua»i.lMook  (rad.)... 
lodta  Rabliar,  Oatta  Paroha,  kc.  Work*  

Co.  aparOaot.  Ut  Moiuaga  Dati.  (rod.)  . 
TaSo^rmpb  Oonalraetloa  ami  MaiuiaoAOoa   . 

Do.      4piirC«Qt.  lM>»iitiire  Et-.mJi,  l»>fl  

Do-       M»i.arACt4r'.ni(  DnlLii.^y   . 

I>i.      6  p<w  I  "-."It.  I'  J  oiiiaiive  Ptafaranoa .«  

Wtllaaa  aTv.1  K  i'i  !^..  .ri  onilniry  .„  

Dow      Opor  Our.L^  Oatn'].aura  i*rafaraQoa  ...... 

Oo.     H  |iar  U«t.  lat  Mortsaflo  Oabaatom  Ad 


i 

19 


U 
II 
1 

«1 

Ml 

..!' 


»J 
l« 

il 


101 

in 

•? 

no 
1 

•r 


M 

>l 

i 

i 

ins 
tl 
10) 

l« 

101 
10 

.1 


IN 

t» 

51 
l> 
luj 

17* 

Ul 

r 

Hi 

ij' 

loix 
lof 

1*1 

III 
t) 

III 

'il 

tlx 
loa 
10 IX 

r4 

m 
u 

lor 

Ul 
Ul 

.^•» 

7 

Vfi 

loa 
IJI 


I 

9J 
II 

II 


Ul 
MS 

% 
114 

1^» 

I 

1» 

111 


i!  it 


n 

IN 
t 

lot 

i 

I 

11» 

ti 
101 

42 
101 

II 
«l 

"I 

. 

10* 


M 

ts 

•i 

ir ' 

10.' 

•» 

14 
? 

I«X 
w 
ti 

i» 

•9 

Ul) 

itr 

1 1) 
*>\ 

8' 

w 

ut 

104 
Ul 

f 
111 

k 

10  > 

I 

• 

i 

Mi 
14 
M 


IM 

"  M 
tl 

W 
lol 

1- ) 
1)1 

it' 

loix 

1)1 
lu 

111 

lit 

'.i 

lis' 

10) 
14)1 


It 

U7 
Ut 
• 

IM 

.0? 

7' 
» 

101 


ut  Ui 


M 

1 

•1 

«/i 

4/i 

l' 

1* 

«] 

J 

ll» 

It 

II 

l; 

11 

<> 

( 

>J 

M 

91 

111 

lot 

I'M 

■I 

4 

1» 

;j 

Ul 

10," 

17 

II 

M 

4> 

n 


lot 

101 

M 

IW 
1 

n 


..! 


1) 

.0? 
i 

104 

31 
10 1) 
91 

lot 

10 
101 


It 

II 

1  . 

li 


111 

"I 

111 

lli* 
i» 

lOi 

I 

10  J 
4 
101 

I 

'a 
111 

11 

101 

41 
101 

II 

H 

10* 


Bars  raa 
Tntaaa. 


Daatsa  Wa 


<  a.  d. 
1  17  I 

I  li"  I 

«  II  10 

(It 

II  J 

4  S 
1  It 

T  « 

5 


4 

« 

4  « 
■  II 
1  1 
4  II 
t  11 
*  10 
lU 


s 
II 

4 
I 

0 

8  O 
0  0 
T 
4 
0 
T 
I 
4 
■ 


^an.,  Apr.,  iaty,  Ost. 
ftkmarf  anjf  Almost 
AprlTaod  Onabar  


117 

•  tt  I 

•  U  « 

nr.  • 
«ir  • 

til  T 
4M  0 

1  u  t 
tu  1 
all  * 

110 

4  II  1 
111 

4  U  I 

•  r<  4 


1 11 
1 11 
1  It 
4 1« 
4 II 
1  It 


1  0 
1  0 

t  a 

4  t 
4  i 
4  u 
*  II 


Ivxnhrj  an^Jalf ..... 
Jao..  Apr.,  Jaly,  Oat. 
Jana  a^d  tlaoambar  ... 
Jan.,  Apr  ,  Jaly,  Ojt. 

Maj  kn'l  Norgmbar ... 
Jaa..  Apr.,  Oct. 

nbntar/and  An^aat 
Vakraarraad  Aa<aat 
Mar  and  Maraaibar  ■■ 
JWL.  Apr.,  Joly,  Ooc 

«knSi7««/'jaiT 


Jaaa  aa4  flaeaiBlwi  ... 
HaraadMorasiiar ... 
Hank  aad  laplaBbar 
Jaai  ant  OaoaBbar... 
April 


Marokaad 


Mtijalr ... 


Jasaarr  aad  Jalr ... 
Ma7  aad  MoTiSai . 

•*  M 


i    H  0 

:  I)  0 
4  hi  11 


Jnaa  aid  Dai 

lOotokw.. 


April  aad  < 

July 

JuQt  aad  I 


DaeaalM*. 
4  u' 1     Jawaal  UMaulMr 


4  I  II 
7  7* 


4  4  1 

tit  Jalf  aad  Pjbra^ry 
4  It  0     Jaaitrr  anl  July  ., 

too 

114 


(  •  I 

4  1  11 
4  7  0 
1  II  I 
4  •  U 
■  UU 

•  •  1 
4  U  0 
1  10  0 

til 

1  11  4 
4  11  0 
fit 

too 

1  11  4 
4  7  1 

I  0"  0 
4  7  1 
ltd 
t  «  1 

•  U  1 


Ma-ohaad  Sa->taab 
Jaaoaryaad  Jal;  ,. 


Mink  — M.-~M 
JaaakfykkilJairM 


c  It 

3  H 
I  0 
i  4 
1  1» 

4  6 

1  It  11 
t  t«  1 
4  1  11 
1  1  « 
4  I  t 
1  0  II 


aaU-i«arl7...M  

Jamir  Ml  Utf.^ 


MareS  and  B^tamkir 
Hank  and  Jair  >•>.  - 
iiiwif  mHi^^M- 


April  aad  OrliiUr....] 
1  Haraa4MenMk«..i 


ngtM 


SI 

»» 
lot 

Ui 


141 

l<l\ 


IM) 

»n 


»< 

Ui 


Die  I! 
lot  411 


14 


V* 


Ul 


IM 


"is 

i 

w 

ui 
n 

H 

HI 

'j 
4 

1  1  1  i  i 

"i 

1 
a 

~i\t 

'il 
»Tl 
it 

a 

tl* 

■a* 

«*• 

\\  • 
IM  ■ 

M 

Digitized  by  Goog 


THE  ELECTRICIAN: 


THK  OLDEST  WEKKLT  ILLVSTRATED   JOUBNAL  OP 


ELECTBIOAL  mGINEERING,  IKDUSTEY,  AND  SCIENCE. 

matAXUSBEJ>,  Tint  Strlwi  (WMkin  ISeii   SMoml  S«xlM  (WMklj),  1878. 


No.  1,179. 


r  No.  9.  1 

LVol.  XLVt.J 


FRIDAY,  DECEMBER  21,  1900. 


OONTBMTB  OP  THB 

ITotw.  301 

HMliop  of  Scientifio  SocietiM  303 
Cootemporwy  ElectriviUScaenn. 
CompiM  by  E,  E.  Fournier 

D'Alto   „   5M 

Electrical  Equipuaont  of  the 
South' Euten)  uhI  Chatliam 
Roilira}'  Co.'n  I^uoiotive 
Shcd<    at    SUde'a  Gmti 

IllUKtrKteii   505 

The DeT*li>]imrot< 'f  t)ii?  l>rii"iiy 

Factor.  By  C.  Tuniljull  .  ..  iOS 
Uii    Ka[i)il    \'.iriatii>iiH   in  the 

CuriTiit.  Arc  ,   i!yW,  Hu.lWIL 

Illu:.'.nH.i-.l.     C'.ni  luiifii    310 

F-lfiti'i'-  Traiiliiin  '>u  tljc  \«w 
Viirk  KIcT^tod  Kailwaya   313 


OQBllBlfT  KOMBBB. 

Tki   RxnmioN   or  .Svm.T 

Krtwoiiks   316 

R«*iawi   317 

The  Prioa  Friction  Cir  lii-sko- 

Qluatj-ste.!   316 

Phyaieal  Sodecr    3S1 

Tlie  .Suiyjneaaiuii  cjf  llie  St«*m 

V.J  the  KInct.-iL-  IxMxiinolive...  J22 
Au.H'.nilLan  N\ilr?4  ....        ,    324 


Corren^KJtMlonoo   

liEKal  IllteIlig«oa*  

Muaidpal,  ForeigD  Koi  Q»oaraJ 

Nnt«  ,  

Trade  >'otM  and  Motieea   

Companica'     M**"**|r  au'j 

Report*  .. 
New  Companiei^  fak 
City  ITotaa 


32} 

326 

JiJS 
352 

33H 
338 
910 


ENODfKi'Btxr.  science  long  ago  inventetl  tho  ether  engine  ; 
iMt  Mondaj,  at  tb»  Society  of  Arts,  Dr.  J.  A.  Flbmi»6 
iBTCBted  tin  **etiiw  eBgiiwtr.**  But  ttw  tthar  te  not  th» 

nme  in  the  two  cascsi,  and  it  is  a  simpler  matter  to  build  au 


eogioe  tbaa  it  is  to  qualify  as  a^  akbet  mginoer. 
Dr.  Ftxtmo  oooiiden  tlia  aflTeiit  of.ttia  lattw  {anttebla : 

"  In  the  centtirj  now  ao  close  upon  us,"  he  observed, 
"eleatrioal  aogiaaen  viU  bam  to  baeome  more  aod  mwa 
tthtf  anglDCMt."  If  iUf  b  mally  to  ba  tha  oaaa,  it  will 
be  a  carious  ooiotitoDM  that  ether  engineering  shoolfl  hvn 
begnn  with  the  came  problem  as  eleetrieal  engineering— viz., 
telegraphy.  Will  it,  in  the  next  century,  aittun  to  the 
iMavy  work  of  fha  fammniwlcin  of  power  for  motora  and 
lighting  ->  There  are,  of  eonm',  tbMyriats  who  tell  as  that 
all  electrical  engio&eriog  is  and  mnst  be  ether  engineering — 
tlial  ekalideal  IxanamMon  of  CBaqgjr.  iriMOunr  Iqr  abobiB 
cnrrest  or  by  clcclromarmrtrc  stress,  takes  place  through  the 
•Umt.  We  majr  grant  all  this,  and  jet  pmeire  a  fonda* 
ncotal  cUatinetioii  between  llie  aogiiMar,  the  axb  of  whoee 
work  and  labours  is  a  guiding  copper  wire,  and  bis  more 
modem  wnfrin  who  laqnina  i^ong  the  uia  of  hia  work 
aoihvg  \nX  ethei^flUcd 


Etrxr  engineering,  if  it  should  cyer  develop  into  a  fait 
attvinpli,  will  have  received  as  a  legac;  from  the  nineteenth 
MBtaiy  » latnUiilU  fomidiatioii  of  eiperimental  thceayt  U 
h  tUi  Itguf  dut  be^  ia  mMft  mni  Sr.  lYsioia  m  d» 


topic  for  tho  escellent  courso  of  Cantor  lectures  which  he 
brought  to  a  conclusion  last  Monday  evening.  Whether 
all  iLe  tninte  modes  of  utilising  tha  ether  in  engineering  will 
be  by  means  of  elccizio  onillationB  and  eleotric  waves  it  is 
impoMibb  BOW  fo  taMe :  fbe  prapoticfl  of  tbe  ofhac  maj 
j-iojsibly  be  adapted  in  a  different  and  as  yet  nrisnspi'oted 
manner  to  "  the  use  and  convenieooa  of  man."  But  no  small 
attabuBnt  baa  been  inedo  tlniAf  akag  tbe  Ibie  of  expeil' 
mental  reeearob  and  prscticjil  application,  the  faWatW  of 
which  was  tbe  immortal  Ueixbicb  Hkbtz. 


Wans  mtiting  of  Dt.  FLtHMO'a  Geatov  laotpNa  we  bbj 

refer  to  an  intorcstiDg  Ic-ltcr  in  our  Correspondence  colnrnns 
this  week,  in  which  the  lecturer  comments  upon  a  ruiuaik  we 
ntaae  laat  vedr  with  xtgaKl  to  fata  tUid  aisBoane.  Dr. 
Fleming  baa  taken  our  remark  a  little  too  soriotnly.  When 
writing  that  his  treatment  of  the  sabject  of  anomalous  dialee* 
trios  **ataeaeA  to  elbnr  of  Am  iiMsaet  ImpMitiMi  tiutt  \j 
(Suitably  choosing  lha  temperature  any  recalcitrant  dielectric 
ooold  be  coerced  into  obadianoe  to  "  Maiwell'a  law,  wa  had  no 
inteBlion  to  nadBnlne  bis  wj  important  low-tampeHtture 
seisaxahes.  It  was  not  the  <xpfrim<nuil  eri<lmt  f  that  we  hai 
in  onr  mind,  but  tho  logical  force  of  tbe  criticism  that  a 
jattdons  selection  ol  temperatures  might  concoiTably-r 
though,  of  course,  it  could  not  in  reality— prove  a  eontniy 
law.  8uv>p<i?",  for  instance,  the  dielectric  constant  of  every 
dielectric  vancd  considerably  with  tbe  temperature,  each 
ffidiMirfo bMtog  lis  o«B peaaliar  bv of  wiatiMi;  tlkaa, bf 

a  judicious  selection  of  temperatures,  not  only  >f  AKw«u,*si  law 
but  any  other  law  on  the  subgect  might  be  "established''—- 
f.:t.,  ft  oobe  or  pom*  btw.  Aftar  all,  what  we  have  to  piove 
b,  not  merely  that  at  certain  low  tcmperatnrci!  the  arithmetic 
works  oat  all  lighti  but  that  behind  that  mathematical 
egfeoMnt  then  b  aa  eeiiBthil  and  ftindamental  phyabel 
prinoipbt 


Axn  our  iflmntak  bowom  pbyfiilly  f^amecl,  bave  bean 

;1  i  n  i]  antly  juatifiad  in  thair  having  elicited  from  I  >i .  Fleming 
&o  valuable  a  contribution  as  his  letter  tbii^  week.  Therein, 
starting  with  Dr.  liAUuoa's  conception  of  the  eleetiOD  aa  a 
strain-centre  in  the  ether,  he  proceeds  to  show  deductively  bov 
it  ciiu  bo  that  certain  diel^ctries  behare  at  all  tfinpcratures 
according  to  Maxwell's  law,  while  certain  auomalous  dieleo- 
IriM  am  bnwgbt  into  agMeiiMint  wlOx  tbftt  bv  only  wbao,  bgr 
Biaaaa  of  a  km  teBafecatue^  or  tj  Ug^-ftcqaaBoj  altenM- 
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Uom  of  dtelcle  itotu,  UMb  inolMakr  uil 

coniJition3  arc  made  confunuaLlu  to  thai  law.  It  is  an 
exceUent  pieoe  of  teMoning:  we  h«ve  nowhere  aeen  the 
dcotnnio  Hmrj  mem  Ineldly  «imI  eomrlaeiiigly  applied. 


At  the  lust  meekiiig  ol  the  Physical  Society,  WTeral  Fapen 
of  great  dntriod  iotenst  wn  md  and  dbOTwed.  TIm 

two  first,  bj  Prof.  BcnvsTER,  wore,  in  effect,  studios  on  the 
modifieatioM  whi«b  ni^  prow  iMoeuaiy  in  onx  oonoeptioot 
aal  fidovkHoM  of  Hbtk  tittpoctait  quttllty  iniuetmee  it  (he 
moat  modern  hypothasee  of  the  electric  current  au<1  of 

dectricily  in  general  become  iinally  accepted.  Tha  aUoration 
in  the  numerical  valae  of  the  indiietaace  of  a  aolid  conductor 
«aa  in  «oj  ou»  be  only  extremely  gnuJl,  tad  noy  ihr 
practical  purposes  -perhaps  for  ever — bn  necleeto^.  Its 
ptwaible  iuilueaoe  in  causing  the  slow  secular  variation  of  the 
magiMtiA  eUuMlB  wts,  hoirafw,  Inoed  bj  Pnf.  SnroaiB, 
and  coTiFtitntcs  an  attempt  ot  gvwt  fifauulblltfy  on  ttM  fMMt 
of  terrestrial  magnetism. 

Tn-o  Papers  bearing  on  the  question  of  observatories  and 
banmy*  foUoirad.  In  tbo  on«  bj  Prof.  BOcku,  ■  mcAhod 
of  comi>ating  the  effect  of  a  tramway  installation  on 
the  Tertical  fonse  inatramenta  ftt  »  diatuit  observatory 
«M  deraioped.  Tin  aMibod  itorif  ww  of  gntt  elegance ; 
and  the  formula  deduced  by  its  aid  was  modified  am) 
ntUiaed  by  Dr.  (Ilazurook  in  another  Paper.  The 
xtsaltB  of  the  applicatiott  of  Uw  fomula  were  discussed 
at  length  by  Dr.  Gla7:b»book.  From  it  he  showed,  among 
other  things,  that  a  tramway  of  any  gi.t u  length  at  a  wrtain 
distance  from  a  magnetic  observatory  is  many  times  more 
cbnoxio  ia  to  the  observatory  than  a  tnunmiylifllf  a*  long  at 
imlf  Liu:  rtisti^noe.  If  thi?  inileed  he  ?o,  it  sceva?  to  ns  that 
the  wLolo  of  the  observatory-tramway  question  must  become 
greatly  moM  oompIioaM— Mpoeially  for  One  oboervatoriw ; 
and  that,  tn  prncc<ii3  at  once  to  a  definito  ca-io,  a  busy  tram- 
way, say  from  Kilbuni  to  Bermondsey,  would  exart  at  Kew 
on  oliot  to  BppaDingMtoaweMiiataaTCibAmoQtpnlMkf 
Hia  obaaifafoiy  Mfhorities. 


Obituary — We  regret  to  annouuct-  the  death,  last  Saturday, 
of  Sir  John  ri,nroT,  Ban.,  P.B.S.,  Bodflwd  Iiiotanir  m 
Physics  at  MaUiol  College,  Oxford. 

OiUoIntemQllOMaDdRepaUni:— 

Uiif  nt  rut*ri  a(,tioii.   DMe  fd  BeiMtir. 

I4^kii»— Cfprai    Juno  21,  IflCfS  ...  _ 

Tu>ei«c~TviJm  .^^.^^...^  Jao.  5,  laOO  ...  — 
Full— Uanabam  Mar.  2,  1900  „  — 

SUmouih-IiilUki    No».  19,  1900  ...   Dec  1ft  igOO 

Cayeuue— Pinheiro     Nov.  26, 1900 

Peru»toi  .ICO— ( lear*    Nw.  29,  1900    ...  — 

Telephones  and  Power  Circnits  in  Switzerland.— The  fight 
between  the  telephont^  and  ekobio  teaction  and  supply  inte- 
rests, settled  long  ago  in  this  country,  ia  otiU  beiiig  wagod  in 
{Switzerland,  whore  the  telephone  syotam  h  moatly  on  the 
single-wire  system  with  eactli  ntain.  Tbe  matter  has 
reoently  been  engaging  tha  attantiOB  of  the  Swiss  Federal 
Oooaoil,  wbo  have  decided  that  tba  telegraph  and  telephone 
aonnuitBBtioo  mvat  ocmtribnte  toimds  the  eoA  of  moving 
UMWITM  OlDBsed  by  electric  power  circuits,  that  all  the  tele- 
pbone  lines  are  gradually  to  be  converted  to  mttallio  circuits, 
and  that  no  now  ainglo-wire  telephone  c-r.:   r. ;  .no  to  bn  ert'cted. 

Telegrams  for  South  Australia,  Westeni  Australia,  and 
Tasaiania.— The  l.usteni  Exten.sion,  Australasia,  and  China 
Telegraph  Co.  aonounoe  that,  in  aoccndaaoe  with  (he  agne- 


aicnt  concluded  in  April  last  with  the  Govemmanta  of  Soatll 
AuHtralia,  Western  Aoafacalia,  uid  TasiBMUa,  a  fttrtber 
reduction  of  ehargM  will  kke  plaoa  OD  Jannaiy  lit,  makhig 
tbe  tariffs  for  the  contiMtfac  cotoolM  ta,  M.  per  word  foe 
ordiaaiT  messages,  28.  8d.  nr  Govammant  messages,  and 
Is.  4d.  far  Pnbb  niMHgM.  Should  the  "  standard  i^venne  " 
on  yikUb  Iha  rodootmu  are  based  still  be  maiuiaiood,  the 
tariff  for  ordinary  telegrams  will  bo  further  n-hi-ed  to  .'l.i  cm 
•lanuary  1, 1902,  and  to2».  O.i.  on  January  I,  rJO:t,  tho  laxifia 
for  Government  and  i'rc'jis  iui!3t>;if;es  beinp  al-io  reduced.  Tb4 
tariflfs  for  the  non  contractint,'  coloniM  reiimin  luicbiiiged. 

Wirek-ss  Tt:le>:;raphy  lor  WaniiDR  Vessel.H,  On  Thursday  of 
Ia*t  wctk  a  Lrial  of  a  ii6W  gysietu  of  siguaibng,  designed  to 
warn  vtuselg  of  ihnir  approach  to  danger,  took  phioe.  Tbe 
pyhifm  is  the  invention  of  Mr.  J.  Gardner,  and  is  being 
ovploit.d  by  the  SignaU  Kyndioate  (Ltd.).  It  OOtuilU 
in  sending  from  the  shore  station  continunusly— or,  perliAM, 
only  in  foggy  weather— othorio  signals  which  may  bo  read  bf 
such  vessels  a.H  are  within  a  eaitain  distance  of  tbe  danger- 
pomt,  and  are  provided  vlA  pfOpMrnoaiTing  appanlaa.  Tha 
aendmg  and  receiving  apparatus  used  is  that  modifloattoa  of 
the  PopofT  vertical  air  wire  system  designed  by  OoImmI  ^^™^ 
and  l£r.  Nevil  Maskelyne,  bn|  the  yrnflina  anpMntu  is  uubiia 
to  giro  forth  aat(»uatioaUy  Oo  naoa  of  or  ouuinfoniiBtiaa 
conoeming,  ttie  danger-point.  This  is  etTected  by  using  as 
oontaot-maker,  in  plaoe  of  the  Morse  key  nsuallv  employed  in 
orditiary  signalling,  a  revolving  wb*'«>l,  whose  p.-riplicry  is  r  ut 
appropriately.  For  the  trials,  a  Cia-st  lOifi  hiyh  had  Uloi 
erected  at  .Shoebuiyness,  the  danRc  r  j  oint,  and  the 
"  Mermaid,"  sailing  from  Bouthcnd,  test<  .1  the  efBcaey  of 
the  warning  emanatinc:  from  the  alioro  stjition-  The  fe3"_i 
paAsed  off  sucoessfiiily,  aud  demonstrated  the  feasibility  of  the 
.?yitcin.  But  such  a  systwn  can,  unfortunately,  at  itabMfe, 
aiTord  but  little  guidance  to  a  straying  navigat<ir. 

Institution  of  Electrical  Engineers  (Glasgow  Section).— The 
two  meetings  that  have  already  been  hold  of  the  Glasgow 
Section  of  the  Institution  of  Eieetrical  Engineers  have 
so  well  attended  that  the  oommittee  have  loond  it  l 

to  engage  for  futnre  meetings  tbe  large  ball  of  tha  

totion  of  Engineers  and  Shipbuilders.  This  hall  ia  fnttnaalaly 
disengaged  for  all  except  the  January  date,  so  that  after  that 
moetmg,  whieb  will  bafe  to  be  held  in  the  small  ball  as  beibie, 
the  large  hall  will  be  ntilised.  The  committee  engaged 
the  large  hall  for  the  discussion  on  Mr.  Laa;^;  Ion  s  Papd  ,  a 
report  of  whIeb  we  give  on  another  page.  Mr.  Li.  1.  Yorkc 
will  read  bis  Paper  on  The  I  tilisation  of  Water  Power  for 
Eleotrioal  Purposes"  at  tbe  .January  meeting.  The  local 
hon.  sec.  tella  us  that  the  total  membership  of  the  section  now 
numbers  118,  and  tliat  there  are  somo  12  or  20new  candidates 
for  election. 

At  the  oonclti-iion  of  the  mooting  of  thf  socf.on  on  the 
121.1]  inst.,  Mr.  II,  A  Mavor  moved  the  followinL' roHohuion  :— 
'•  Tl»t  Colonel  K,  E.  CrompCon  and  his  gallant  boys,  who 
are  being  oiTicially  welcomed  back  from  the  front  in  London 
by  onr  psireut  institution  on  Tuedday  ne.\t,  be  accorded 
a  bearty  vote  of  congratulation  by  this  section,  and  timt 
we  send  them  our  sympathetie  wishea  on  the  iy?Miiifliflii 
of  their  patriotic  and  arduous  eampajgn."  Tbia  ifat  dnlj 
seconded,  and  oanied  with  fmlftinaWfflBi 

IntematioBal  IhdUogoe  of  Mentille  Uteratvra.— U  nuat- 
ings  of  tbe  council  of  this  widarlaking  held  oo  tbe  Hth  and 
13th  inst.,  tbe  object,  scope,  and  orRnnisation.  as  defined  by 
suceesstve  oonferenoes  held  darini,'  tliB  la.'^t  four  yeann,  Were 
brought  into  their  final  form,  and  al!  arrangements  were  com- 
pleted for  the  dcfinitivt!  commBucoment  of  tlie  work  on 
January  1.  One  or  all  of  those  conforonco.-;  have  been 
attended  by  representative  a  of  the  following  countries  — 
the  United  Klufj^doro,  Austria,  Canada,  Cjkpo  Colony.  I>enmark, 
r ranee.  Germany,  (iriN'Cc,  Holland,  Hungary,  Indin,  Italy, 
dapjuj,  Mexico,  Natal,  New  Zealand,  New  South  Wales, 
Norway,  Portugal,  Queensland,  Sweden,  Switicrlund,  the 
United  States,  Western  Australia,  South  AustraUa  and 
\  ictor^a,  whose  adhesion  to  and  oo-operation  in  the  work  may 
be  regarded  as  aaaured.  The  catal<wue  will  at  first  be  issaed 
in  annual  votomaar  but  Ur  fbam  and  rate  of  production  wiQ 
neeeaaarily  be  goiemei  lo  a  gcaat  extant  bj  ^aanoial  con- 
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dflwtioM.  Tbe  iMfonribility  for  paMiaalhm  and  te  dM 
initial  WModitoc*  is  undertakeD  by  tlu  Bml  Baaiaii7,  taA 
the  cea trill  bnrean  will  be  in  London,  while  mnftUB  in  oorre- 
qpondenea  therewiili  will,  ol  coLirso.  bo  estubllilied  in  all  the 
oonntries  taking  part  in  tbe  undorukinq'.  A  oompreheuBive 
and  elabonite  >yst«m  of  cla.s'itlcation  baa  btCB  jwiwfl  with 
tbo  agaent  of  all  the  oonntriua  interested. 

Tbe  Tercentenary  of  Electricity.— At  tlia  LaodoB  £utitation 
on  Monday  last  Prof.  Silvanas  P.  Thompson  g»Te  a  leolura 
CO  the  "Tercentenary  of  tbe  Sdonoe  of  Electricity."  This 
taMMntaotary,  be  said,  «m  to  b«  dated  from  1800,  baeaoae  in 
ttttt  7«K  i^peared  Oinvft  inatiw  "  De  Magnete,"  in  which  it 
was  ahown  that  tbe  attntetkm  of  tb*  loadBtone  for  iron  was 
Dot  the  mxae  u  lint  «xwtod  Yij  MolMr  fov  noaU  pw^ae  of 
duffi  fiathera,  and  thai  Uiia  peurairiy  of  amber  was 
shared  by  many  other  snbstaoeea.  In  the  oentnry  1601-1700 
flnerioki!  constructed  the  first  electrical  machine,  using  a 
ball  of  sulphur,  but  very  little  i^iorc  was  discovered.  Id 
the  next  cctitury  there  wag  u  galaxy  of  nainen  illuHtrioiw 
aa  -contributors  to  Uih  jirogress  of  the  'science  of  elec- 
tricity. Still  the  real  iK^ginaing  of  itn  ii.Hrfiii  applications 
dated  only  from  th*-  earliest  part  of  the  ninotoenth  centnry. 
Volla,  in  180O,  ga\e  an  aoi-Oimi  of  the  voltaic  coll,  and  in 
1W2  Sir  llnmpbry  iMvy,  experimenting  at  the  Royal  In-ilitu-  ; 
tion  with  a  large  hattiTv  of  ceila,  produced  the  electric  arc  for 
the  first  time.  About  Danieii  constructed  a  cell  whose 
oorrent  was  constant,  though  not  very  strong;,  and  a  few  years 
later  Grove  in\'ented  his  more  powerful  zinc-platinum  cell, 
showing  in  1811,  in  the  theatre  of  the  London  Institution, 
that  a  batt«ry  of  100  of  these  oelle  eoutd  jrield  an  electric  arc 
4iii.  long.  So  imprasaed  wo*  flw  maugaei  with  this  aohieve- 
ment  that  tbey  made  Quoro  •  wohaaot  of  the  Inatttakion, 
where  for  some  jeara  ha  eunaq  m  lawmLai  on  Ui  cell 
tad  also  oa  the  gas  bttteiy.  On  tha  oawa^  of  flue  of 
bia  Iwtoiea  ha  iiliraiinatod  m  tbealM  wtth  ei*Btri«  light 
vrodoatd  hf  Inoandeaeept  lamps  with  platinum  filaments. 
In  18S0  Oersted  diaeorared  tbe  connection  between  eleo- 
trioity  and  magnetism,  and  ia  1825  William  Stiirge<in,  to 
whose  name  suflBcient  honour  was  not  p.iid,  described  whsit 
was  literally  the  foundation  of  electrical  enginf^ering — the 
electromagnet.  Thw  wa3applit>d  to  the  purposes  of  lolography— 
in  America  by  Morse  and  in  England  h>-  Wlieatatone  and 
Cooke.  Finally,  Fanwlay,  arguing  that,  if  electricity  could 
produce  ma,Lfnetisin,  tho  convcrso  .-should  be  true  and  mag- 
netism should  prwluce  electricity,  invented  tho  first  mechauical 
method  of  generating  eleclncal  currents  hy  rotating  a  coil  of 
wire  in  such  a  way  that  it  cat  the  tines  of  force  proceeding' 
from  a  magneL  Tbe  magneto  maohine  thus  made  was  improved 
bv  Wildo,  Gramme,  and  others  into  the  dynamo  of  to-day. 
T^he  lecture  waa  illoatrated  with  expartments  and  with  a 
number  oflaatatn  pietnres  both  of  men  and  appantaa. 

BacepUn}  of  the  Electrical  Engineers  (R.E.)  Volnnteers.— 

On  Tuesday  last,  at  tho  Covcnt  Garden  Opera  Hoir^e,  the 
o£BcerB  and  men  of  tho  .'\ctive  Service  contingi  nt  of  tho  Elec- 
trical Engineers  ( K  E.)  Volunloert;  were  welcomed  home  hy 
the  members  of  tbe  lastitution  of  Electrical  Engineer?.  Tbe 
parade  compriiied  eight  officers  and  -l;!  non-commi.ssioDed 
ofiicers  and  men,  the  remainder  of  tho  two  d<  taclimenta  that 
originally  left  I'.nu'Iand  being  accounted  for  as  follows:  Four 
have  died,  two  (Lieut.  Stubha  and  Laoce-Corporal  Thorn't 
are  left  in  hospital  in  South  Africa,  seven  remain  behind  on 
duty,  and  two  have  accepted  oommisiiiioQ.H  in  the  iioyal  Field 
Artillery.  Tbe  floor  space  set  apart  for  the  reception  was 
kept  biy  a  soard  of  hononr  provided  by  the  eorpf,  and  pnno- 
ioallf  to  Unw  (0  p.m.)  Lieut.-Col.  R.  E.  CromiJton  and  bis 
men  were  received  by  the  President  (ProL  Perry)  and 
Council  of  tbe  Ingtitotion. 

Loid  £iLTiii,  the  hooiwaiy  eokmal  of  tha  ooipa,  tvA  the 
fidlowing  laMar  to  tiba  aaeralaiy : — 

I  am  exceedingly  eorry  that  I  cannot  ha  prewnt  with  tbe  Praaident  and 
lD«(ilut<un  of  RIectrical  ED^rinoen  on  the  oocaaion  of  the  reoeptioii  of  Q>e 
•Snoth  ,\fne»n  Hetachmant  of  E^sctriea!  Kr,giuwr  Voluntoers  a  I  mml 
w  in  !;^iii'i.urgh  on  Monday,  tha  ITlb.  uu  huijijuut  u(  lj'j.~inci-«  uinlcrtileu 
■ix  ireeka  agu.  Will  yuu  make  my  apoioKU''  (a  i'raf.  i'erry,  «a4  .uk  him 
4e       mj  congratulatlonH  to  Ibe  and  baet  wiahaa  lo  araryooa  of 

Uwa  m  Ibcir  lafc  return  fiMi  I|M  Mduott*  work  wfaidi  tbv  have  ao 
patrietlcnHy  widwrtakeD  for  oar  Maatir.aad  MU  Ub  it  is  a  wrfraat 
waenr  to  ne  to    thsir  kanoiaiy  eDlond. 


ftqlfkiRy,  >a  Mdant,  tbaa  daUmad  tha  Iiiiatftiilioo<^ 
mliMiaM  as  fsUowa : — 

OoL  CRWMilon,  Ca|>t.  Uoytl,  offieen  and  me.-i  n:  tbn  rlo  irieal  eD|;ineer 
unit  of  the  South  African  army,  in  tha  name  of  tha  Inititution  >f  KIm- 
trical  Eogineera,  I  welcome  you  home.  When  Or.  John  Uoptonwm  euf- 
^tad  that  all  Britith  profeanonaJ  mm,  mmI  particuUrly  eogineert,  ahoofd 
piv[«re  themaelvaa  in  tioka  oi  paaM  far  g^fiag  (Mr  pcofeiiiaBal  Mtview 
to  their  oounliy  in  time  at  war,  ha  matad  tb*  gam  at  what  may  bwe«a« 
the  greataat  and  k«>t  line  uf  defeoca  of  the  empire.  You  hare  carried  out 
•uixeaafully  tiw  very  (ir*t  ciiieriiuent.  We  of  tha  InMitutiun  know  how 
muvh  yr>ii  Imvc  wi!-ri-"e<^l.  I  speui  neither  -if  <)wi«l  plBMnirpn  nf>T  home 
com(t:ri«.  I  lio  n:it  sficiik  ni  tin?  iU:ii;en  vou  havo  rinkciH  either 
from  tbe  ^^iyuicai  of  war  or  froui  tn^t.  ui<jd-6  Ui^iadiuL  aoamy, 
diieaao.  Tbete  were  floaum  ta  fS«  ^i-  l  utber  mlunteerx.  Bat 
you  gare  up  pdatioga  and  chueaa  li  j>ri:ii'.uti<>n  in  your  pnrfaa- 
aion,  a  sacrifica  which  we  of  the  Institution  are  partlcalariy  wdl 
altle  to  apprwiata.  Kor  tboae  who  have  died  wo  mourn  not  "  aa  thoM 
wit]iout  h«p»."  Il  ipo  thiit  11  !iffi  lui  !  ilown  hy  a  mm  for  in^n  i«  not  a  life 
thrown  away.  IIoj,*  fur  .k  cmnl-rj  tl.a'.  lin  »l.iU  brwil  S'lni.  who  for  her. 
«aka  are  not  afraid  to  die.  We  are  anured  that,  in  tha  opinions  of  the 
■mnb  your  iaiall  foroe  waa  of  ngj  mut  aarfie^  Is  particular,  with 
uie  aid  cl  yoor  electric  ligliu,  the  work  ef  maading  tbe  broken  brid^ 
wpnt  on  by  night  aa  well  aa  by  ilay,  tbua  aaring  thia  country  n:{II!oii'i  of 
ii;  <ii9y  and  who  knows  how  many  liv«i.  You  did  any  kind  of  euK'-nwriiift 
work  tfi»t  hill  ti3  be  <1on«,  nrnt  nhnwivt  rmimalvc*  tlie  haodievtof  "hamly 
men.'  oiMclth  tud  -spi.-irs  Aiikri  ;.xik  thrir  full  ihare  of  actoal^pby^M 
toil ;  but  to  na  ciriiiaiu,  tucoibeiis  of  the  Iniitituliau,  the  diatroetlin 
between  oflkan  aod  lappen  is  merged  in  tho  fact  (liat  ail  alike  were 
worthy  reprawntatiTet  of  the  electrical  engineering  profeerion.  We  ttand 
liV'lier  i:i  our  own  nptii  iii  and,  ai  we  lidiere,  in  th<il  ••(  t^tt'  worlil  in  that 
■ur  I- MiuH'ju  profe*->iMn  hn-»  derclnped  in  you  thai  omiinMii  «<mim:,  lint 
rr»i>urT:f(ulneM  iu  tiQ;i?  -<f  trouble,  that  renfrvKl  yowti  nod  moml  wuntue 
wliicli  liarn  iliHtiii^uiilLt'l  V'>u  particularly  in      iirm  v  "i  'lintinguiahed  men. 

Major  Gen.  tjALMONn  (R.E.)  said  that,  with  the  aaaistanee 
of  such  aoientifie  men  aa  electrical  engineers,  the  Army  would 
have  a  stand-by  to  which  they  cjuld  look  for  the  great<^t 
help  in  tbe  time  of  noed.  lie  then  reviewed  the  progress  of 
the  Electrical  Engineer  Corps  from  tho  time  of  its  inception 
in  1H96,  by  the  latc',l->r. -iohn  Hopkinson,  down  U>  Lieii'-.-Col. 
Cromptou's  suggestion  (bat  a  detachment  .should  go  to  S'jiitb 
Africa,  and  spoke  highly  of  the  latter's  work  in  cmmoction 
with  the  corps,  which  was  so  recognised  in  official  quarters 
now  that  anything  he  asked  for  he  got. 

Lieut.-Gol.  Cromptdn  replied  that  the  responsibility  thrust 
upon  him  since  the  daam  ol  D«.  John  Hopkiuson  was 
gieat.  Ox.  HoploBfoii  waa  sneh  a  diflScult  man  to  follow, 
but  ha  had  tned  to  foUow  him.  The  fact  that  Lord 
Roberts  wa«  ao  iw  abaad  aad  tbal  Da  Wat  waa  ao  tcoobla- 
Bome,  had  mada  thabr  poailion  on  tiia  Unaa  o(  oooimiiiiiaa- 
tion  wy  isteieating.  but  it  had  made  ttaam  leal  lilta  ml 
soldiers.  The  electric  lighting  of  tba  aamps  and  tank 
hoHpitals  had  a'lded  much  comfort  to  these  plaoaa,  aod 
doctors  and  nurses  had  giVen  their  thanks  :  whilst  a  sonroe  ol 
self  sati.-^fai-tion  wa-s  tha  fact  that  by  n  iv.h  -f  their  tr.wtion 
engines  they  had  been  able  to  haul  a  i--iu.i  gun  up  1  iu  0, 
and,  generally,  they  had  luoved  guns  twice  as  heavy  a.r  had 
ever  been  mova«i  before.  He  u'ave  some  particulars  of  how 
Lient  Stabbs  had  been  fired  on  whibt  examining  what  ho 
thonght  was  a  charge  of  gunpowder  on  the  railway  line,  and 
then  drew  attention  to  a  se.irchligh!.  taken  from  a  Boer  fort, 
which  was  ovidsnce.  he  said,  that,  "  slim  "  ad  the  Uoer  waa, 
he  was  sometimfs  "done"  by  the  wily  contractor.  It  was 
only  about  one-half  the  size  of  the  portable  searobhght  used 
by  the  eleotrioal  engineers.  He  then  formally  presented  this, 
together  with  the  dynamo  exploder  oaptared  from  Theron,  to 
the  Institution.  °  Oapt.  Lloyd  also  spoke,  and  referred 
in  fiattaiiag  tanna  to  tba  aarviaaa  ceadeced  bj  aonie  oifiliaD 
eleetiiaal  earioaan  &i  PMloria  iod  JotaaanaaMiB.  Ha  alao 
npodtatad  Aa  ««gMtioii  that  Hum  had  haaa  aaj  alaaa 
diathietiaB  In  tha  Soath  Afrfaait  flaU  ftMa.  Latar  m  tha 
evening  a  vote  of  thanks  to  Mr.  Frank  Remdk  and  Mr.  Neil 
Forsyth  for  having  generously  lent  the  Covent  Garden  Opera 
Hou!<e  was  proposed  I  v  tho  rrei-^ul.  nt,  and,  of  coarse,  earned 
by  acclamation.  A  pcogmouno  of  instrumental  and  Toeal 
mnaie  oonalnded  the  evening's  entertaioment 
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OOHTEMPORABY  ELECTRICAL  SCIBMCB. 

[Compiled  by  E.  E.  Fodxkixb  D'Ai4bb.] 

K.M.F.  prodvrrd  by  n  Cwrmt  of  Waifr. — C  Zikmwski 
deEcnbes  a  onriona  txpcrimcct  mado  with  a  cnrrent  of  mU't 
flow iDg  from  «  v<i(>«l  A  to  a  vtEwl  B  (sm  diagram)  or  vici: 
TtTFa,  throtifih  a  glass  tub*,  ah,  ailvind  on  the  inside. 
1\'biUfevtr  th<i  current  of  liquid  is  produced  by  pumping 
in  air  ttiroiigh  a  or  ji,  a  galvanometer  coniifcttd  ^itb  tbe 
platinam  electrodes  at  .<  ami  /■  shows  a  dciltction.  which 
chttDges  ia  dirt'Ciion  with  the  direction  of  i!ow  of  the 
vater,  and  io  amount  with  the  veiocitv  of  tho  ^^atcr. 
TLe  author  regarda  Ulia  ei|ieriinent  uh  a  ciinhrmati<«n  of 

tbe  (jtuncke-Uslmboltz  elicUo- capillar jr  bjpoU>o»>f(  which 
fM>  tlw  oifiiii  flf  «b«  E.H.F.  la  the  tMitag  unba  daeirio 


OonU*  \a13vt  at  tilt  mgmlmg  avbee  of  ifliftr  and 
water.  Tbe  vmsaX  if  mmtaiiiiidi  wbm  tlu  «lMtiode  is 
polled  away  from  tbe  lanlog  jci,  BDee  fewer  electrified  w»ter 
particles  then  reach  the  electrode.  The  thicker  tht>  i^ilverlng 
tbe  Email er  is  the  E.M.F.  The  direction  of  the  electric  cur 
rent  ia  alwaj.s  orpt  std  to  that  of  the  wnter  current,  bat  the 
two  arc-  the  fame  iu  the  case  of  »  silver  nitrate  solutioLi.  Tlie 
gihered  tube  »how3  sonictii^ics  the  behaviour  of  a  coherer, 
and  its  reduced  roeiBtance  can  be  brought  to  its  oiiginal  value 
by  tbtt  intptet  of  electric  wavoe. 

[a  Ziaumu.  PAfi.  2nfK*r„  DeoMnlMr  8, 1900.] 


Comptntatimt  yieih  -i  i.i  h.M.F^. — Very  small  E.M.F.s 
MB  Jtow  b«  mcMOKd  with  aaa*  ukd  i^tditj  by  OMtiul  of  the 


Companwiing 


eti.F. 

HijU  Ifutnimenl 

modem  exact  meaanriog  iDstruments.  E  ISo^o  deacriheB  ii. 
method  of  euaployiog  Siemens  and  llal-ke'iJ  luillivolimctcr 
for  this  purjKise.  The  arrangemeut  i<»  immediately  evid(  nt 
from  the  diagram.  E.M.F.S  of  a  few  mlllivults  can  be 
obtained  witliou:  much  calculation  or  interpolation,  and 
without  tho  use  of  a  standard  cell  or  ev>  a  a  standard 
naiBtuiM,  since  the  actual  value  of  the  resistance  in  the  box 
doM  BOl  MBN  into  account. 

(K.  eow,  fhgi.  Z<i(jcAr„  Deenaber  0^  laOOt] 


IK-fi-ncf  of  thf  Caitmium  Cell. — W.  JftCf^er  replies  to 'the- 
criticisms  of  the  Weston  cadmium  cell  put  forward  hy  ISarnes 
and  by  Cohi  n.  That  the  E.M.F.  of  the  cadiniiKii  cell  bLows 
certain  irrei^ularities  ai  0  <  .  wa.^  alrc:idy  found  hv  Wachsmuth 
and  th<>  autlior  iu  iH&ti,  :ind  at  that  lime  they  ludicated 

C.  and  (  .  as  the  limits  within  nbiob  the  new 
standard  cell  could  safely  ho  uicd.  Similar  irregularities- 
are  known  to  occur  in  the  Clark  cell,  due  to  the  transition 
point  occurring  at  89*C.,  below  which  the  uuc  -ulrlmte 
may  assume  two  different  states,  the  normal  eurve  ixting 
broken  with  respect  to  the  portion  above  8!>  C.  Buch 
a  behaviour  cannot  be  traced  in  cadmium  sulphate.  The 
metMtebiiitf  of  tbe  Weston  cell  must  therefore  be  explained 
on  aone  otlier  ground,  and  this  both  the  author  and  his  crifcia» 
now  agree  to  find  in  the  behaviour  of  tbe  eadminm  «m«lg»ini 
which  experieaeea  irregnhr  ebaagat  of  atrueton  at  law 
temperatures.  The  conoentmtion  M  tb*  eadnian  UUlgaitt 
w&B  originally  put  at  14-3  pei  eeiil.  Ik  k  ttdw  Mimittad  that 
elements  witL  that  amalgam  tbooU  not  be  vani  UHow  a  tem- 
perature of  lO'C.  The  eella  biooght  oat  by  ffaa  European 
Weston  Eleo^oal  Instrument  Co.  contain  an  amalgam  of 
only  12°C  per  cent.,  and  they  show  no  metastability  even  at 
OC. 

[W.ilASbkB,  Ztilmkr.  in$tnm.>  NotcoiUt,  ISOO-l 


simpt*  Wthnelt  hum^pttr,^.  yaa  Paltieb  deaoribee  a  form 
of  Wehadt  inlenrnptet  in  whiah  Oia  lead  pUke  ia  taplaead  hr 
a  copper  wire,  and  the  phttimiin  anode  by  a  aleel  wim  Beib 
wire*  an  eoelosed  in  glass  tubos,  tbnt  conttdning  tbe  ateel 
wire  bein<;  stron;;,  and  ti|g;htly  snrroundiu^'  the  steel  lip.  Both 
wire:-;  dip  into  dilute  sulphuric  aei-l.  The  steel  wire  is  Imm. 
or  'imm.  thick,  and  its  nppcr  cud  isf  held  in  a  cork  provided 
with  a  cjp  for  a  tiu-rcury  contact.  The  vessel  containin-,: 
tlie  sulphuric  acid  ig  surrounded  by  roUi  water  to 
keep  the  t.  ruperalure  down.  The  two  L-las^  tut>««  with 
their  wire.'f  are  inserted  in  a  rubber  st-opper  prnvidtd  with 
horin,!.:.^  to  allow  the  acid  to  llow  I  aok  iuto  the  b-  ittle  in  ca.te> 
jl  ^ipuna  out.  .\  cur:ous  phcnoinenou  noticed  in  the  working 
of  the  inStnilEent  i.n-  that  tiie  steel  wi  an^  aw,iy  just  Tihore  the 
wire  emerges  from  the  glass  tube,  and  not  in  the  portion  more 
immersed  in  tbe  acid.  A  constriction  ia  thus  formed,  and  the 
effect  appears  to  bo  that  its  formation  assists  rather  than 
retards  the  generation  of  the  g&neous  layer,  tbe  explosiona 
becoming  atronger  and  more  abrupt  as  the  work  of  the  inter- 
rupter ooBtiouea.  The  doaUe  adjoetment  possible  in  tUa  ^jpa 
of  imtnuBWtinaheB  UpartioBhttlyeaay  to  obtain  the  oeceaaaty 
ournnt  alnagtbi 

It.  Tea  rauioB,  ^m.  ifrr  nfdk,  Wa  UOfc] 


MrtlnMl  of  Tritnurrm  Cunrnt*. — An  interesting  investi- 
gation of  the  theory  and  practioe  of  the  traDsveree  ourreot' 
method  of  dotermiaing  naaiataneaa  baa  baao  mad*  I17  J.  Stark. 
The  main  quc«tioB  laiaed  It  aa  t»  vhetiMr  two  onrreBls 
travaning  a  eomiiMtof  is  tm  dMbitHt  dfaaettaaa  between 
e!eetrodaa  attaaiad  apon  cquhpoteatlal  aarftota  with  respect 
to  each  other  ean  m  conaiamd  as  simply  superimpoeed^ 
This  is  obviously  only  (he  «isc  as  long  as  tbe  resis- 
tivity indepfndent  [)f  the  current  denniy.  It  is  also 
necessary  that  the  rlcctrcdcs  do  not  produce  a  polarisation. 
The  author  conf-iders  a  cylicdrieil  conduclur,  carrying 
a  current  along  its  aiis,  and  bavins:  point  elc-ctrodes  applied 
toil  at  opposite  ends  of  a  diameter  of  a  crev'-s  i-i-ction.  He 
shows  that  A  simple  superpoMtion  of  cr.rrcnls  hold-i  good  even 
if  there  are  internal  electric  fiireeH,  p.'-oviiied  their  effect  IB 
axial.  In  practice,  it  is  alinoei  impo^gihle  to  place  the  elec- 
trodes in  an  equipotential  surface,  e!«peciJilly  iri  gases.  In  the 
latter,  the  r<^i;istance  doee  not  correspond  with  tiie  potential 
gradient  owing  to  the  internal  charges.  There  is  less 
conductivity  near  the  cathode  owing  to  the  greater  speed  of 
the  negative  ions.  This  is  a  well-knowa  fiut  ill  eOBIWCtion 
with  inoandescent  lampa,  where  transverse  currente  are  almost 
inevjtaUib 

ii.  Sum.  Jkn.  itr  Pkt$»,  N«.  U.  1900] 
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ELECTBICAL  EQUIPMENT  OF  THE  SOUTH-EASTERN  AND  CHATHAM  RAILWAY  GO  'S  LOCOMOTIVE 

SHEDS  AT  SLADE  S  GREEN. 


Tlie  looomotive  shed  which  the  8onth-EaBt«rn  and  Chatham 
Railway  Co.  have  erected  at  Slade's  (ireen  is  one  of  the  largest 
ia  this  ooontr}',  covering,  with  repair  shops,  coal  staging  and 
offioea,  about  2\  acres,  and  affording  accommodation  (or 
about  120  locomotives.  It  is  supplied  throughout  with  elec- 
tricity both  for  light  and  power  purposes,  as  well  as  with 
water  from  one  generating  and  pumping  station,  and  affords 
an  interesting  example  of  an  oleotrioal  equipment  of  the  most 
modem  and  efltcient  type.  The  convenience  and  economy 
with  which  the  power  is  distributed  there  should  act  as  an 
induoement  to  other  works  of  a  similar  size  to  introduce 
electrical  methods.  The  works  and  the  whole  electrical  equip- 
ment were  designed  and  carried  out  for  the  West  Kent  Elec- 
tricity Supply  Co.  by  Messrs.  Kirkland  and  Capper  as  consult- 
ing engineers,  Mr.  C.  F.  Nnrsey  acting  as  resident  engineer 


of  evaporating  6,0001b.  of  water  per  honr  at  1601b.  per  sqnaro 
inch  and  provided  with  superheaters.  They  are  placed  with 
the  back  ends  of  the  steam  drums  projecting  through  the 
division  walls  so  that  auxiliary  pressure  and  water  gauges  are 
placed  within  sight  of  the  ongineer  in-ohargo  in  the  engine- 
room.  Two  electric  feed  pumps  (see  Fig.  1)  each  capable  of 
supplying  1,500  gallons  of  water  per  honr  are  placed  upon  a 
platform  carried  independently  above  the  main  flue  which  runs 
along  the  division  wall  in  the  engine  room.  These  are  three- 
throw  pumps,  of  Hayward,  Tyler's  make,  driven  by  Lundell 
motoni,  made  by  Messrs.  J.  H.  Holmes  k  Co.  The  motors 
are  connected  so  that  they  can  be  switched  on  to  either  side 
nf  the  three- wire  mains  and  thus  be  used  toaesiat  in  balancing 
tlie  load.  As  their  full  output  is  not  yet  required,  one  of  them 
is  being  modified  by  double  winding  the  armature,  so  that  any 


Vta.  1.— OnxiaiTMO  Sars  amd  KLicTiucAU.T-Oiuvtii  Ff.ko  rviir*. 


ontil  the  appointment  of  Mr.  W.  Huskisson  as  chief  engineer 
and  manager  and  as  resident  during  the  completion  of  the 
works.    They  have  been  working  now  for  over  a  year. 

These  work^,  which  were  specially  designed  to  permit  of 
extension,  have  now  been  taken  over  by  the  South-Eastern 
and  Chatham  Railway  Co.,  and  have  been  placed  under  the 
management  of  their  chief  electrical  engineer,  Mr.  W.  Ijeonard. 
A  three-wire  system  at  460  volts  between  outers  has  been 
adopted.  In  addition  to  the  power  supply  and  the  arc  light- 
ing, a  number  of  2.'W-volt  incandescent  lamps  are  employed 
in  the  sheds  and  at  the  workmen's  cottages  and  station  at 
Slade's  Green,  and  tlicao  are  connected  on  the  two  aides  of  the 
three-wire  system. 

The  power  house,  of  which  Messrs.  Humphreys,  Davlea  &  Co. 
were  the  architects,  was  designed  to  suit  the  requirements 
of  the  engineers  with  the  coal  store,  boiler houxe,  engine- 
room,  and  accumulator  house,  running  side  by  side  separated 
by  division  walls.  A  railway  siding  runs  along  the  outside  of 
the  coal  store,  which  is  Gtted  with  a  platform  so  that  the  coal 
can  bo  delivered  direct  into  the  bunkers.  In  the  boiler-house 
there  are  at  present  two  Babcook-Wilcox  boilers  each  capable 


.<ipeed  between  700  and  175  revs,  per  min.  can  be  obtained. 
It  will  thus  be  possible  to  give  a  constant  feed  when  running 
on  light  load.  The  motors  are  fitted  with  raw  hide  pinions, 
and  drive  the  pumps  through  double  spur  gearing. 

The  waste  gases  from  the  boilers  are  passed  through  a 
Green's  economiser  of  72  tubes,  of  which  the  scrapers  are 
driven  by  a  ^  h  p.  Lundell  motor.  Provision  is  made  for  an 
additional  economiser  when  required.  The  chimney  stock, 
which  is  1 10ft.  high,  ia  largo  enough  for  the  addition  of  eight 
similar  boilers. 

The  mam  engines,  shown  in  Fig.  1,  consist  of  two  Willana 
threucrank  compound  sets,  driving  four-pole  lOOkw.  Bruce 
Peebles  dynamos  at  -ISO  revs,  per  min.  These  machines 
have  the  ijeculiarly  extended  pole-pieoes  already  illustrated  in 
our  columns.  The  steam  mains  are  in  duplicate,  and  so 
arranged  that  but  few  valves  are  required,  and  these  of  small 
size.  These  pipes,  together  with  their  flanges,  the  steam 
drums  of  the  boilers,  and  other  exposed  surfaces  are  covered 
with  magueiiia  non  conducting  material. 

The  dynamos,  which  can  be  regulated  to  generate  at  any 
voltage  between  460  and  COO,  are  connected  across  the  outora 
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of  the  three-wire  ayskm,  the  middle  wire  bciof;  conneotod 
between  the  two  sides  of  a  double  battery  of  accumulators. 
This  battery  eonaisls  of  two  aeU  of  13H  Tudor  cells  (of  which 
60  are  regulating),  with  a  capacity  of  H2i  ampere-hours  at  a 


Via,  2.— KucTMi  itiXT-DiiivBi  Liowaro  Ar»  Pi-mt. 


ihree-hour  discharfte  rate,  aod  with  an  emergency  output  of 
200  amperes  for  half  an  hour.  The  cells  have  Ui  plates,  and 
are  arranged  in  two  tiers  on  wooden  stands  of  the  usual 
pattern  painted  with  anti-gulphorio  paint.   The  stands  are  on 


yet  fixed,  iia  placu  being  temporarily  supplied  by  a  booster 
giving  <.)0  amperes  at  200  volts.  When  the  balancer  is  in 
place  it  will  be  coupled  so  as  to  take  the  balancing  load  of 
the  battery. 

The  switchboard,  made  by  Messrs.  Verity,  is  arranged  with 
separate  cnaiuelled  slate  panels  for  each  dynamo,  the  battciy, 
and  outside  circuits,  those  for  the  dynamos  and  circuits  beiog 
placed  at  ihu  outsidea  to  allow  for  extension.  The  cbst^e 
and  discharge  battery  switch  is  of  the  circular  conceotiie 
type,  and  the  meters  are  of  the  Weston's  dead-beat 
patteni.  The  board  i?  placed  5ft.  from  the  engitte-booM 
wall  thus  giving  ample  space  for  the  recording  meters  aod  for 
getting  at  all  connections.  Pilot  wires  are  brought  from  tbe 
shed  to  voltmeters  on  the  board.  A  charge  and  discbarge 
meter  on  the  Aron-Miller  principle  i.s  coupled  to  each  side  of 
the  battery,  and  is  so  adjusted  as  to  return  to  zero  when  tin 
cells  have  been  charged  with  the  number  of  ampere  boui? 
discharged  plus  10  per  cent 

Three  circuits  rnn  from  the  awitohbo&rd  niidergroand  to 
the  locomotive  shc4l  some  half  a'mile  distant,  with  a  branch  to 
Slade's  Green  station  and  to  the  workmen's  cottat^es  on  the 
company's  property.  The  mains  are  concentric  psper-insa- 
lated  lead  covere<l  and  armoured  cables  made  by  the  Britiali 
Insulated  Wire  Co.,  and  are  laid  directly  in  the  ground  is  the 
Oft.  way.  The  branch  mains  to  the  cottages  were  laid  by 
the  CaUender  Co.  on  their  well-known  solid  system. 

The  pumping,  conden.^ing,  and  softening  arrangements  in 
of  special  interest  and  afford  a  striking  example  of  the  adno- 
tages  of  concentration  of  plant.  Water  is  pumped  from  well; 
over  the  top  of  a  Lcdward's  condenser  falling  into  a  r2,0O0- 
gallon  tank  nndemeath,  and  being  warmed  in  the  prooea  ii 
freed  in  Urge  part  from  siinpended  matter.  Thence  it  puwi 
to  a  Doulton's  softener  and  is  delivered  into  storage  tulo 
from  which  a  second  pump  delivers  it  through  a  reoordis; 
meter  to  a  1  ;>0,0O0-g&lluu  tank  on  the  roof  of  the  locomotive 


Flo.  3,— nUnr  l/HuuoTtvs  Suxo,  Lk.htkb  bt  Abc  I^mfs. 


oil  insulators  ntade  in  porcelain,  and  glass  insulators  support 
the  individual  cells.  The  regulating  cells,  which  arc  con- 
nected at  the  middle  of  the  battery,  are  designed  to  be 
charged  hj  a  double-wound  booster  balancer,  which  is  not 


tixis 


shed  over  half  a  mile  distant,  the  height  of  the  water  in 
tank  being  continuously  recorded  in  the  engine  room!bv»? 
Klliott  electrical  stop- by-stop  recorder.  The  tank  unden^ 
the  condenser  is  also  connected  to  an  electrically-driven  oenW- 
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iagtkl  oireulating  pump,  bo  that]  condensing  can  be  carried  on 
independently  of  the  other  pumping  arrangements.  The 
trells,  which  are  four  in  number,  were  euak  bj  Messrs.  Le 
Grand  and  SuKliff,  one  of  them  being  8§in.  and  the  other  three 
4in.  in  diameter.  The  sinking  of  these  wells  gave  a  very 
interesting  illustration  of  the  uncertainty  of  the  water-bearing 
strata.    The  top  of  the  chalk  is  about  15ft.  below  ground 


a  5ft.  drop  in  level,  showing  a  capacity  largely  in  exoeas  of  all 
the  other  wells.  The  hardness  of  the  water  from  these  wells 
varied  in  an  equally  remarkable  way,  showing  that  quite 
different  streams  were  tapped  in  the  several  eases.  These 
wells  are  all  joined  to  a  common  suction  pipe  so  arranged 
that  any  one  can  be  disconnected.  The  quantity  of  water 
actually  used  is  at  present  about  1,000,000  gallons  per  week. 


KiQ.  4.— 25  Ton  TnitKE-MoToa  Klbctiuc  Travsllm. 


level,  tuid  no  water  was  found  in  the  overlying  ballast, 
althongb  occurring  in  large  quantities  in  the  immediate  noigh- 
bonrhood.  The  depth  of  the  8)tin.  tube  is  273ft.  and  of  the 
others  250ft.  The  8Mn.  well  was  first  sunk.  At  260ft  it 
jielded  1,.'>C0  givlions  per  hour,  which  increased  to  2,600 


Flo.  6,— L'liuaisc.  Eui-tbic  Tbaviixino  (.'raxo  tvK  Rsi'L.iosa 

I.O<OMOTIVB  WllUU. 


gallons  when  a  part  of  the  lining  tube  was  witlidrawn.  The 
nest  well,  4in.  diameter,  ."JOOft.  north,  yielded  1,C00  gallons 
at  250ft.  The  third  well,  lin.  diameter,  350ft.  south  of  the 
8',in.  well,  yielded  2,500  gallons  at  'JSOft.,  while  the  fourth 
well,  intermediate  between  Nog.  1  and  2  in  a  straight  line, 
yielded  S.OOU  gallons  per  hour  at  200ft.  depth,  with  only 


I  The  pumps  temporarily  installed  are  Worthington  duplex 
steam  pumps,  which  are  arranged  to  be  interchangeable  for 
pumping  through  the  condenser  or  direct  from  the  well  to  the 
main  storage  tank.  It  is  intended  when  the  station  is  in  full 
work  to  lay  down  specially  designed  electric  pumps,  for  the 
sake  of  economy,  using  one  of  the  steam  pumps  as  stand-by. 
The  electrically  driven  Ledward  air  pump  placed  in  the  same 
house  (see  Fig.  2)  delivers  into  duplicate  graduated  fccd[tanks, 
so  that  the  feed  water  can  be  measured  and  the  economy  of 
the  engine  chocked  at  regular  intervals ;  the  exhaust  is  pro- 
vided with  a  drain  tank  ingeniously  arranged  to  coUeet  the  oil 
which  ooudonsL'3  in  the  vertical  delivery  to  the  condenser 
and  an  atmospheric  exhaust  branch  is  provided  for  use  when 


Fio.  6.— Cbaii  ofTraveijj»u  Ciuni. 


the  condenser  is  cut  off.  The  softening  plant  was  made  by 
Messrs.  Doulton  &  Co.,  and  is  arranged  in  two  duplicate  sets, 
each  capable  of  treating  0,000  gallons  per  hour.  The  original 
hardness  of  the  water  varies  up  to  a  maiimnm  of  about 
24deg.  It  is  softened  by  lime  and  soda  processes,  the  bulk  ot 
I  the  foreign  matter  being  precipitated  in  softener  tanks,  and 
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after  passiog  through  sponge  filters  it  is  then  dcliverod  into 
(our  storage  tMiks  of  a  total  Okpac'tty  of  1 2,000  gmllons. 

The  looomotive  shed,  illastrated  by  Fig.  H,  is  under  the 
charge  of  Mr.  H.  B.  \Vainvrriglit,  locomotire  engineer  to  the 


about  60  enclosed  aros  for  lighting,  these  being  connected 
five  in  series  across  the  40(}-volt  mains.  The  wiring  is 
done  throughout  in  Simplex  tubing,  except  where  water 
is  met  with,  where  solid  drawn  screw  tubing  is  employed. 


Flu.  7. — Lakci  I'AraTAX  I^jlthi  axd  PLAxrxi.  Uachixk. 


tk>uth  Eafllem  and  Chatham  Railway  Co.,  and  measures  about 
600ft.  in  length  by  liiOft.  in  breadth.  It  i»  very  well  lighted, 
SO  1,200  o.p.  Stewart  enclosed  arc  lamps  in  six  rows 


In  the  enKiDe-repairioR  shed,  which  measures  815ft.  hy.BOfV., 
are  two  Cn«  '2.">-ton  electrically  driven  travplling  cranes  (set' 
Figs.  4,  5  and  6 1.    These  between  them  hfl  without  difficult}- 


Fia.  8. — QiNiitAi.  View  or  UirAia»u  i^llul■, 


being  employed  for  that  purpose.  Every  few  yards  in  the 
inspection  pita  are  conneelion  boxes,  with  projeotiuR  sockets 
(or  plugging  in  portable  lamps.    Altogether  ihere  are 


the  largest  looomotivo.  They  were  manufactured  by  Messrs. 
'lessopand  Appleby  und  are  fitted  with  lirnce  I'eeblasluiotors. 
Fig.  5  is  a  general  view  of  the  two  cranes  lifting  a^looomotive 
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in  order  tbst  the  wheels  may  be  obanged,  and  Fig.  0  shows 
the  crab  of  one  of  Uie  cranes  and  the  motor  and  gearing  for 
the  longitadinal  traTorse.  There  are  three  motors  on  each, 
Crane  one  for  each  motion.  C'urrent  is  picked  up  by  a  wiper 
from  four  trolley  wires  fixed  on  insulators  below  the  crab  on 
the  beam,  two  similar  trolley  wires  being  employed  on  the 
longitudinal  beam  for  the  longitudinal  traversing  motor.  Each 
Orane  is  controlled  from  a  cage  at  one  end  below  the  beam, 
seen  to  the  right  in  Fig.  5.  The  motora  are  series  wound 
the  speed  being  regul&ted  by  moans  of  controllers  and 
resistances  in  series  with  them,  the  switch  to  each  having 
off  and  on  position  and  being  arranged  for  reversing.  An 
emergency  switch  on  the  main  circnit  is  also  provided  in  each 
eage.  Kach  of  the  thre«  motors  is  rated  at  12  n  p.,  and,  as 
already  mentioned,  the  preesare  is  400  volts.  For  lifting 
the  speed  is  reduced  five  times  between  the  motor  and  the  main 
winding  drum,  the  speed  at  full  load  being  8ft.  per  minate 
the  motor  running  at  700  revs.  At  Ughter  loads  the 
speed  of  lifting  is  correspondingly  greater.  The  motors  are 
carried  on  bracket*  fixed  to  the  frame  of  the  crab.  An 
automatic  magnetic  brake  is  employed  consisting  of  a  wooden 
shoe  which  is  pulled  against  a  grooved  steel  wheel  on  the 
motor  shaft  by  strong  spiral  springs  when  no  earront  is  flowing 
to  the  lifting  motor.  As  soon  as  current  is  passing,  an  iron 
armature,  to  which  the  shoes  are  attached,  is  attracted  by  an 


Flo.  8. — CO*l  COUVMOR. 

eleotromagnet,  so  that  the  brake  is  held  away  from  the  wheel. 
The  span  of  the  traveller  is  28ft.  and  the  length  of  travel 
815ft.  The  spee<ls  of  longitudinal  travel  and  cross  traversing 
arc  100ft.  and  -lOft.  per  minute  respectively  at  full  load.  All 
along  the  benches  and  inspection  pits  in  this  part  of  the  shed 
aro  brackets  with  fixed  Ugbts  wired  and  arranged  so  that 
either  a  lamp  or  flexible  connection  for  a  drill  motor 
can  be  plugged  into  an  additional  socket.  At  the  end  of 
this  repair  shop  are  a  number  of  machine  tools  all 
electrically  driven  by  Uruce  Peebles  motors.  There  are 
four  8  U.P.  four-pole  shoot  motors  in  all  running  at 
820  revs,  per  min,  on  the  460-volt  circuit.  Each  is  con- 
troUed  by  a  Cutler-Hammer  starting  rheostat  with  automatic 
release  and  overload  preventer.  One  motor  drives  two  planing 
machines,  with  tables  2ft.  wide  by  Gft.  stroke,  and  a  large 
grindstone  through  belts  and  countershafting.  Two  wheel 
lathes  (Figs.  7  and  H),  one  Gft.  the  other  7ft.  in  diameter,  are 
each  driven  by  an  independent  motor  through  a  countershaft 
with  cone  puUeys,  and  the  remaining  motor  drives  the  rest  of 
the  machinery  shown  on  the  left  of  Fig.  H.  This  consists  of 
a  screwing  machine,  shaping  machine,  drilling  macliine,  and 
four  small  lathee,  the  speed  of  these  being  alike  variable  by 
means  of  belts  with  oounterrhafts  and  cone  pulleys.  Fig.  9 
is  a  view  of  the  electrically-driven  coal  conveyor  supplying 
coal  to  a  locomotive.  It  is  belt-driven  from  a  motor  pUood  in 


the  casing  to  the  right  of  the  picture.  It  is  made  by 
Messrs.  Waygood  A  Co. 

There  are  146  cottages  for  the  company's  workmen,  vary- 
ing in  size  from  four  rooms  to  six  rooms.  Lach  cottage  has  in- 
candescent lamps  in  three  of  the  principal  rooms.  This 
funns  a  successful  and  unique  installation.  Lamps  are  also 
being  put  up  for  street  lighting  and  connections  provided  for 
a  large  hotel  and  a  number  of  shops.  At  Slade's  Green 
Station  the  platforms  are  provided  with  16  two-light  and  three 
singlo-Ught  posts.  The  switching  is  arranged  so  that  when 
no  train  is  at  the  platform  only  a  single  light  on  each  alternate 
post  is  in  use.  The  full  light  is  thus  only  on  when  a  train  is 
in  the  station.  The  lights  in  the  ofiSces,  subway,  kc,  are  all 
connected  on  an  independent  circuit  controlled  by  one  loain 
and  the  retjuisite  number  of  individual  switches. 


THE  DEVELOPHENT  OF  THE  DENSITY  FACTOB.* 

BT  C.  TCBXBtrLL. 

The  dentity  factor  of  on  electricity  work«  may  be  defined  m  the 
number  of  S  cp.  lampe  conaectod  per  £1  worth  of  tiiAinR  laid,  or 
p«rhup«  bett«r  a»  the  numhor  of  units  sold  per  annum  per  £1  worth 
of  main*  laid.  Mains  in  thi«  eauo  iihould  include  transfurmcri!  and 
the  like.  Owlni;  to  the  great  oo«t  of  every  yard  of  cable  laiil  it  ia  of 
the  Qtmost  impurtitnco  to  have  a  good  density  factor  ;  indeed,  it  may 
be  will,  taka  care  of  the  denaity  factor — thi-  maiui!  loaded  up 
with  every  kind  of  cunsumer  within  reach — and  the  load  factor  will 
take  care  of  itwif. 

The  denaity  faclora  of  the  following  lowiis,  taken  at  mndom  from 
Oaicke's  "  Manual,"  will  acrve  to  show  the  great  differences  that 
exist: — 

B  cp.  Un>|M  connected  No.  <>(  unita  nold  per  annum 
per  £1  worth  of  muoH.       per  £1  worth  u(  nuiui. 

Aberdeen    1-21   7-8 

llrighton    11)3   

Derby    (^Bi    17-6 

KdinbuiKh    113    20-6 

Harrow    _   frS 

Maucheater    0-M    ..  18fl 

The  coet  of  traunforaiera  is  not  taken  into  account  in  the  above,  as 
it  is  not  shown  separately  in  the  "  Manual. "  Seeing  that  the  mains 
represent  some  40  per  cent,  to  90  per  c«nt.  of  the  capital  expenditure, 
I  think  tlie  ligur««  worthy  of  conaideration. 

I!ml(d  Ifiring. — To  meet  tboae  who  do  not  with  to  h«  at  the 
expense  of  wiring  their  premise  it  has  been  proposed  to  take  the 
mains  Ihroughoiil  the  baildiog  instead  ol  stopping  them  at  the  meter 
Oldy,  and  to  charge  a  proportionately  Lncreated  rate  fur  the  current 
eonitumt.'d  to  cover  the  cont.  This  method  is  not  entirely  satisfactory, 
e*]>«cia1ly  scoiuf;  that  thi-  modem  tendencr  is  to  make  consumers  pay 
a  K.\<-d  sum  per  annum  to  cover  standing  chai>;es  with  a  com- 
paratively small  chaii^e  for  current  used.  1  would  siii;gcst  that 
the  following  points  are  doeirahio  in  a  system  of  rented  wiring  : — 

For  a  (lUiii  filtinf;,  including  lainp  and  switch  complete,  a  Bied  <|uarterly 
rental  aliould  be  duirf^ed. 

Addilionai  fittings  uo  the  saiM  switch  should  be  charged  at  a  second 
and  lower  rate. 

A<li)itioDal  lamp*  on  a  fitting  not  having  inde|icnd«nt  switches  should 
be  charged  at  a  third  and  still  lower  rate. 

The  hirer  ■hould  have  the  optiou  of  hire-purchaaiuK  the  installation  at 
rate*  based  on  tlte  rentAla  ;  ur  he  should  be  allowed  to  purchase  outright 
at  any  time  for  a  reasunabUi  suiiu 

When  the  station  does  the  wiring  the  rentals,  &c,  may  be  fixed  by 
examination  of  the  average  co«ts  of  installation^ut  personally  I 
prefer  to  liave  the  work  done  by  a  wiring  tirm.  Wiring  needs  more 
supervision  than  most  of  rcsiaent  engineers  are  prepared  to  give, 
and  with  siiialler  .stations  at  any  rate  there  would  not  be  a  snthcient 
flow  of  work  to  keep  an  efficient  staff  busv,  unless  outside  firms 
were  discouraged — which  would  b«  foolish.  When  wiring  i.i  done  by 
contract  the  tenn»  must  he  .'«etUed  by  bargain.  In  Tynemouth  we 
have  arranged  with  a  privat«  firm  to  do  Uie  work,  we  to  colleict  their 
rcntiils.  A  i>lain  fitting  complete  costa  fid.  u-r  4uarter,  or  without  a 
separate  switch  40.  |>er  quarter,  while  an  additional  laiup  on  a  fitting 
coats  3d.  per  quarter.  Double  these  rate*  will  pay  off  the 
coet  in  4}  years,  or  1^  times  these  rates  will  pay  it  off  in 
ff^  years  ;  or  the  hirer  may  buy  at  any  time  at  a  moderate  price. 
Of  course,  these  terms  are  not  suitable  for  large  houses,  and  in  many 
towns  apociol  arrau^-emeuts  would  have  to  be  made  to  meet  special 
caaea.  But  it  is  to  be  observed  Uiat  rented  wiring  is  intended 
mainly  for  small  conaumcra. 

Tht  Two-Mtttr  SytUm.—\i  has  always  been  a  trouble  with  the 
maximum  demand  svstem  that  consumers  are  in  fear  that  their 

*  Pajwr  read  before  tlu;  Xewcustle  Section  of  the  institntioo  u(  Electrical 
Engineers,  November  86tt>. 
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apwnntg  will  ^  ap  with  a  jerk  if  they  happen  to  put  an  extm 
lights  tome  night  This  hui  been  met  in  v«rioua  wayi,  inch 
W  Iqr  •UowioK  the  ixididtor  to  be  ahort-cirenited  on  ipeciol  ooca- 
•ioiH,  or  b,r  having  two-iroy  awitchen  arranf{ed  to  thai  if  une  lot 
of  lighla  i«  jwitcltfd  nn  thpn  another  lot  wilt  \m  switchtril  off.  In 
many  caMB  [voplo  will  . nlv  w.tv  ii  fi-w  r.>)m'i  in  thfir  lioaaos 
to  make  surv  lli'it  they  will  not  at  nny  tiiin:  V.r  let  in  for  a  bi|{ 
bilL  It  hft»  hii^n  prM-.u-tvl  f  >  meet  the  liirlirulty  by  having  two 
meter*,  one  to  regiatcr  ^orinK  the  hoara  of  heavy  load  and  the  other 
duntiK'  the  hourt  of  Ught  load,  the  unita  nt^itmd  hf  the  lalt«r 
being  charged  at  a  loww  Mttu  On  examination  this  will  b«  found 
nnaaliisfactory,  fur  •  thop  vMeh,  aay,  avonon  two  hour*  a  day 
throughout  the  yvar,  will  M  eliarK*d  at  the  hl^h  rat«,  alUiotigh  un- 
doobtedly  a  good  ctutoiner,  while  an  office  which  oeearioully  over- 
lape  the  '•tatioii  maxiraum  dctnaad,  nnd  only  takes  cntmt  daririg 
the  winter  nionthf,  wilt  get  off  at  far  too  light  a  rateu 

I  would  (u^g^t  to  you  that  hounea  whicn  have  a  good  tteady  load 
throiiphont  ihf  vw  will  not  apprsciably  in«re*»e  Uie  •tatifn  mati- 
Iiniiii  il.iii;inil  I'V  hav.ii;,'  hi-ili(>o:;i  nu'i  ii;hiT  nliort  hmir  li^'hts 
couiseK.UHi  up,  in  addmon  to  their  long  hour  lanipiii,  nor  will  ikay 
re<]iure  any  heavier  mainii.  It  in  therefore  worth  while  to  do  lome- 
t^iag  to  nd  tlieir  ownenof  tlie  fear  of  a  krgely  iacreated  maximum 
doMid  ii  tfaa  owwiwiiil  Imva  an  aowaiQtid  «pk  Thia  can 
In  dm  liy  aUcnriiui  comimiwi  to  bsTa  two  inetan,  one  for 
kof  hmr  li^hta  ana  tho  ottwr  for  the  remainder.  The  unita 
WjprtBwd  hj  aadi  mater  ai«  charged  as  if  for  leparate  con- 
•omera,  no  that  practically  the  full  reliate  is  obtained  on 
the  lone;  hoar  lights  and  no  rebate  on  the  occasionally-iued  onea. 
A  small  citrn  rcri*  ni>iy  char^pd  for  the  «eond  meter  which  may 
genenor.illy  hr  one  o\  thi;  cLea[KT  tyjwn  now  conunx'  into  u*''.  ll  is 
also  po«isib2«,  a  rule,  to  umil  the  demand  indicator,  as  >  I  cnu  r»- 
the  demand  on  each  iiieler  ia  the  full  uoniber  of  lamps  evnti<'cii':<l 
vharato.  This  oonoanion  has  the  effect  of  icliuriiig  people  frum 
Miiiai;f  io  that  th^  iriM  tfaiir  bMiM  fndj,  and  th^  wU^ 
itg^aaa«liiitli(tht«h«elT,  too. 


ON  RAPID  VARIATIONS  IN  THE  CURRENT 
THSOUGU  THE  Difi£CT-CORB£MI  AfiC.* 


{OombiM  from  jnv*  f 79.) 

Mfukal  Arti-'X  direct-carrent  asc  of  aaitalila  laiulli  ud  Mirent, 
featavoea  aolM  earbona  will  give  out  a  miuleal  note  If  It  ba  ahunted 
iritili  a  oondenaer  in  scries  with  »  >!elf  iniluetiait,aa  iaF^S^  eren 
Aongh  tbe  source  uf  supply  of  the  <  irrijiit  ba  iwtfaedjr eomtntt  and 

the  arc  l>e  protected  as  far  as  possible  from  any  outside  oau*e  of 
diHtnrbance.  I  find  that  the  musical  note  is  produced  by  necillatorr 
currents  (lowing  in  the  circuit  corn  I>««>1  of  thi;  con  l.R5iT  F,  the  -.Af- 
induction  L,  and  the  ttrc^  Fig.  U,  un  i  it>  (lit. !;  ih  leiernuiK'd  hy  ti,,. 
periodic  time  r>f  ll>i<'  cirenit — tluit  i-,  'iri  the  tvlsiUun  Uitweeu  iho 
capacity,  mil  Ludii  li  in,  in  I  eiT^-.-'.L  .  e  lexistance  of  the  circuit. 
Neglecting  i.h<;  ruLLt^ujcL',  uLicli  it  v,dl  be  shown  latvr  must  be 
small,  the  periodic  time  of  the  circuit  r<=Sir  ,^''LF,  and  this  has 
been  found,  by  judging  the  pitch  of  the  nottt  by  ftu,  to  be 
apptoxiniately  eoireot,  ao  that  for  laaton  porpoaia  Kamn'k  law  can 
^  this  means  be  earily  demonatiBtaii 

Itmuxt  be  rcmcQiljered  that  although  we  have  an  alternate  current 
thnrofth  the  coudcuser  and  .sell- induction,  the  .smirce  uf  supply  is 
not  an  altematiug  one,  and  that  it  it  tht  arc  iUeif  lehirh  it  tfiting 
m  <i  contirter  and  tmntjarming  a  part  of  tin  ihreft  currtnl  into 
altmatiHg,  til!  fr-  ;t''n't)  of  tcAtcA  out  U  DinW  hetmtti  i:<ry  vUIe 
limiit  hi  altering  *  ■  'i-,,,iueti<in  and  cijiattty.  The  upper  limit  1 
find  to  a1'o;it  pi,  -  j  pt  r  st^cond,  and  the  lower  limit,  if  ouch 
exists,  is  well  lii  '.'  '\»  .'-00  I  ...  ],Lr  .-or  nd. 

It  has  long  been  known  that  a  train  ot  o8cillatian.<)  ol  aiiiiMt  any 
freiiuency  can  be  obtained  oa  diarh»rgiBg  a  ooudenaer  tlinmgh  a 
auilable  ludoetifa  reaiatance,  but  of  eourse  these  asciUation^  lutvo  a 
luridly  daonaaing ainplUiida ;  and  the  moans  of  t^upplyin^;  eia-rgy 
tn  auu  a  airndt  w  at  to  maintain  A*  ampUtwle  of  t\t  urinyt  i-  nuiiiHt, 
othar  than  by  nuana  of  a  varying  source  of  power  having  the  fiame 
jMriodie  time  as  the  dtcnit,  has  U-vn  wanting.  It  is,  theivforv, 
neceasory  to  iU'jiiire  under  wlml  ■  onJitiorn  it  is  poaaible  for  the  ore 
to  cauM  the  source  of  (iirecl  . mri nt  i.o  supply  tlie  enei^gy  necesaary 
to  maiutuin  the  oscillaUou^  m  the  eoniUiis^r  cirrtiit  when  once  they 
have  been  started.  If  the  resist^u  'e  in  the  njoiii  curron;  in  series 
with  the  arc  i^  large,  and  if^thc  i'\  1  e  .i  :;ii:idi  lUiiUuiuuujus  change 
in  tlic  P.l».  between  the  terminal-  •  the  arc,  r\  the  corresponding 
small  cluuirie  in  the  cumnt  througii  il,  Aud  r  the  resistance  of  the 
oandenaeroiicnitriiiot  tofJiiding  tbaeondeuaer ;  then  daring  tbe  tiae 
tbjaamdlcIw^abiatayanjBciutaiMiKy  uwy  b«  supplied  to  the  oon> 


■  Papir  Had  bafcn  thalMtiMtien  otBaettkallbviMaiB. 


deaaar  etmdt  to  make  op  lor  the  anamp  di«ipited  there,  fatohuie 
loaaaik  if  Iho  IMlowng  wndttiona  naldUM 

L  nr/SA,  negitifa. 

1  2VvA,numerieall:rgnM*rtbanr. 

The  cjueition  ia,  can  the  ,irn  fntlil  thi^«i-  two  conditions?  Ueam. 
Frith  and  KadftSN*  have  espenraentally  determined  the  value  of 
;V  r  A,  which  tMj  aall  tba  miatanoa  m  tha  arct  Cm  vailona  atoi^ 
and  they  foond  that  wUIe  <V/>A  waa  alwiifi     whan  taA  eatboiu 

were  eond,  it  waa,  on  the  contrary,  always  —  when  balh  carbooa 
wore  solid  ;  and  that  it  waa  as  small  as  —  S  ohms  for  a  4-ampeni 
sol.it  tirr..  Snw  the  resistance  nf  the  condenaet  eiieoit,  r,  axtttul 
to  tlie  rMT;i!eii'<4^r,  turn  easily  be  made  leas  than  t  ohna,  aotiaAtlM 
arc  '.an  ful&l  both  the  neceaaarr  conditions. 

t  will  now  describe  some  o^ervations  on  the  -tiu'i'  i!  nrc  which 
tend,to  confinn  the  above  conclusions.  Are*  ltct»««a  juiid  tun'swae 
for  which  f\'jl\  ih  alwiva  ne^tive  ici^r.'.  'rd'.  while  tho«a  between 
cored  earbona  for  which  i  \'!cX  ia  positive  i  hnd  aill  not  tcork  under 
wy  aoaditiana.  Tba  faRgMt  naMtiva  valae  at  tVjlA.  «tm  by 
Mean  Frftb  and  Rodaani  ia  t  ohmt  fora4*aiBpenaolia  aic^aiul 
it  is  protiabU  that  it  did  not  ftr,i?d  2  ^  ohms  for  the  smaller  cur- 
renta,  viz.,  3  amperee  to  3-5  »tupi.:rc*,  which  I  u»e<l.  According  to 
the  above  conditions  %■&  ohms  aiiujld  be  the  limiting  resistance  of 
the  condenser  circuit ;  by  experimaut  it  was  found  that  when  the 
reoistanee  of  tht<!  ciretttt  waa  inemised  to  3'4  ohms  the  oscillations 
s(«ppe,l  an<l  i  >nM  no*.  b<'  restarted.  It  ia  evident  that  beside^  thu 
icsistanee  there  sm-  other  ejiu«(S«,  i<iifh  as  by»t<>re«i»,  which  tend  i  i 
dissipate  the  energy  in  r.he  tondenirr  i-iMiut  m\  i  stup  the  .irc  .;iviii^ 
ita  note.  The  hysteresis  in  an  iron-wire  oora  luLntiuced  into  the 
aalfrinduetion  will  uuiantly  Mof  tint  note.  Any  complete  cimai^ 
•iteh  u  a  ting  of  wire  placed  near  Ai»  aeU'iad  action,  haa  tlia  aaan 
effect. 

Ud  Several  occaaiooB  balBN  tba  inpRtaBaa  of  these  causes  of  tlia 
dissipation  of  tlie  eaenQT  were  wanaed,  considerable  trouble  waa 
experienced  is  tndiv  ue  reason  of  tbe  arc  tailing  to  give  ii«  uo;«. 
.\s  examplak  ia  one  aaae  it  waatnwad  to  an  aaameter  and  ia  aaodter 
to  thatiailbiiiaaaagadaoaar  wUAwaie  actiiig  a»  i 


ft 


le  tba  aaif-inilniBtieii  eail,wbieh  bad  been  placed  too  aaas 
tbem.  Tbe  nlation  between  tba  adtinduction,  capacity,  and 
frequency  can  be  very  easily  demonitiated  by  playiiig  u  tuoe'on  tha 
arc  by  varyiui.'  uilher  the  capacity  or  tbe  «eU-ini!ue1i<jii  by  means  of 
a  keyboard.  Another  method  of  x'atyiiig  the  solf-indu'ctiuu  is  by 
ae{>arating  or  lirio^^iug  closer  together  the  turn^  uf  the  coU,  as  if 
phrin^  en  a  concertina,  the  relative  positions  of  the  turns  dctermin- 
in-  the  seit mJuction  and  the  pitch  of  the  note.  The  musical  aro 
tuiu  be  u^d  M  a  means  of  com|>aring  self- inductions  or  capacities  by- 
comparing  the  pitch  uf  the  notes  produced. 

The  "  encloited  arc  "  will  work  equally  a,%  well  a*  the  ouen  arc, 
tfaoagh  tbe  note  givva  oat  iaaotao  audible  owing  to  tbe  glolM  I  but 
it  can  eeailf  be  made  ao  takins  advanti^  of  aome  tbe 
teli^phoning  efeoti  maationed  in  Fart  I . 

Tiic  .ilteniatingesneBt  tbrough  the  oondeoaer  oircuit  may  he  a* 
large  as  fr<:im  :<  ami^res  to  .'>  amperc«  RM.S.  value,  aud  the  direct 
current  in  the  main  circuit  also  varies  conniderably,  depending;  oa  the 
aniuunl  of  reaiatance  iu  the  circuit  T'lii  r^in  U^nser  eurrent  ia 
sullicii-nt  to  show  ex[>eriiiienta  with  alterii  iim^  curn  nta  which  do  not 
rc<)Uire  much  power,  and  i;*  very  convenieul  lu  umny  CAHe-i  fmr  leettiie 
puri>o*ei!,  as  thf  :'i  t  1000  y,  nnd  .iny  .'iiin.^  in  it,  are  at  on.  e  i  videut 
from  the  pitch  oi  tbe  note  given  out  by  the  arc  Magnetic  space  tele> 
^aaby  can  aaaiJy  be  demonstrated  on  a  noatl  aeale  by  luing  the  aelf- 
inducuoa  eiril  aa  the  ttanamitting  eiicnit.  Several  area  ean  be  uaed 
ill  seriee  whcu  more  ^lower  ia  required  in  the  condenser  circuit  thaa 
can  be  obtained  from  one  arc  iilone. 

For  the  convenience  of  those  who  may  wish  to  repeat  these  cxperi- 
munte,  1  append  a  table  of  good  working  conditions  for  open  and 
enclosed  arcJ?.  The  exact  figurea!  need  n  d  l  o  «*ricth-  adhered  to, 
an  t)ie  musical  arc  will  wort  ever  a  wide  ran.o-  ol  eun.Jitions.  It 
mav  perha]i:t  be  well  to  mention  tJial  uoiy  cuti<ieiisecs  suitable  for 
high  volta^-i-s  should  be  used,  aa  although  the  P.D.  arc  i»  only 
60  Tolta,tha  I'.U.  condvaiMir  rises  to  several  hundred  volts. 

•  FtQttt*bitt  of  tbe  rhyiieal  Society,  1896,  VoL  Xi\'.,  p.  307. 
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TtiU  ef  JDtola  of  Uurieal  Att$. 


INftmeter 

Are  length  . 
AlV  eumnt  . 

!  io 


BodOMdHW. 

VSmuu 

I'OmDi. 

5  «U4«. 

42  ohma. 

•bout  W  ohmi. 

(Mt  ohOH. 

ii-itftMMr. 

3  «m|M. 

atnji*. 

R  

Capacity  of  mn!!en««r  F_, 
RJlLS.  curriT.i  tliniogit 
cai.*:ity  =d"4  mf  


Mdal  Kltrtroda  Switch  Confdrtj;.  — In  conni-cliuti  with  iht  mIk.vi; 
expenuifiiti*  Ih*  kttfiupt  wiin  iiuide  to  replace'  the  cjirliuns  Ijy  uiL-tiil 
decUodt^,  when  I  found  that  on  Urjriiig  Ui  akaul  Qiis  lueuU  aic  with 
•  eondcotcr  it  went  out,  no  Mlf-induciion  exc«pt  that  of  the  leads 
beiiig  uKd.  Of  coum,  wlMthtr  the  arc  is  exliognished  or  not 
di|«idB  OB  111*  er^Mi^  wed  to  dumt  it  and  on  th«  other  oonditioiH 
of  fh«  cireait ;  thm  in  tba  prcaeiit  case,  witk  a  S-ampere  an  between 
Smm.  diameter  c«pp«r  electn>d««  and  a  re»i«t«Doc  in  ieiiea  of  from 
50  ohma  to  (V)  obma,  it  was  foond  that  tbt-  are  wa«  alwajra  extin- 
ffuiihwl  vfln'ii  iliunted  with  «  conilenr<<T  liuving  a  capacity  from 
0-<5mf.  ti>  rj  -iiiif.,  though  with  the  niuiiller  CLUnleiiser,  0*iiiif.,  ftiid 
longer  met  Jeitgib*  the  extiDguisliln^:;  w(i»  not  aoite  ao  certaiu. 
Oondenaen  lai^gerthan  S-4mf.  were  not  tri«l,  ihoo^  I  hmaodoaM 
that  they  would  prove  even  timre  effc-i  tivi-. 

Thia  esptrinttnt  is  very  instniciive  m  nhovm^  how  very  soon  the 
metal  an  beoomee  pzacticailv  nou-ooud  acting  after  the  entitut 
thmigh  ili  ii  wtiimirtrfjftr  if  irt  imiBiir  that  tlw  ffiiinil  thfinnh 
«ko  an  is  nditeea  ano  at  tiba  lartaat  of  flnt  coBBNtlDg  die  aoo^ 
denser,  md  remains  aero  nnkas  the  an  te-Iighta,  then  the  time 
nqniicn!  for  the  O  SmC  eandsoMr  to  charge  np  to  (1  -  1/<X  or  63  per 
cent  of  the  supply  voltage — 1,<^  186  volts — is  abont  ^r^Qth  of  a 
Moond.  So  that  we  may  consider  that  if  the  current  'tbrough  the 
metal  arc  ia  internipted  for  abont  e.J[|-,.,th  of  r  =»efc!nd,  e\-en  applying 
aboot  three  to  four  timef  the  noriiial  voltage,*  will  not  cJiust!  it  t*i 
re-light.  1  In?  !S  very  dilltTent  from  the  case  of  the  an^  betwe«n 
cored  carijune,  fer  it  u  well  known  that  the  current  thnm^h  n 
104unpcte  curvd  arc  may  1«  interrupted  by  opening  a  switch  in 
aadas  with  it  for,  aay,  a  quartur-accoad,  and  yet  tlie  an  wiU  re-light 
on  cloeing  the  switch  again,  owinn  to  the  hi«h  condactivitv  of  the 
vapour  left  whan  the  aie  ia  aistiiiginshed.  The  compariaaBH^ bow- 
ever,  not  <iaite  a  fait  ooa^  aa  tt  might  be  expected  that  irith  the 
larger  cnnont — vii;,  10  aaapares  need  with  the  cored  arc — more 
conducting  vaponr  would  aadat  than  with  the  3  amperes  used  for 
the  metal  nrr,  and  that  it  Would  thonlom  take  longer  for  tbo  wpoor 
coluiiiii  of  a  I  "  aiiniiirn  an  tn  ronl  down  and  aWaiii  a  high  wwiitaiwp 
than  tiiat  of  ii  ;t-»mp«re  an'. 

In  unii'r  to  imiliL-  a.  fair  ccmimriaon,  the  naelal  clt'ctrodes  were 
K]>lac«d  by  cored  caiU>uf,  and  a  3-ampere  arc  ubuuued  imder  as 
muij  at  poariblo  the  same  conditions  aa  the  copper  arc  Thia  cored 
eaiboit  an  conM  not  b«  extinguished  even  on  shimting  it  with  the 
laigcrt  condaaiier— viz.,  6-4mf:,  and  it  waa  found  nai  iiiaiai j,  in  afder 
Io  make  tbe  cored  ate  go  oat  on  aliniitingr>  to  ndnee  the  eoncBt 
ttimidl  it  to  below  1  ampere  ;  bat  with  snch  a  small  current  the  arc 
ia  lawir  unstable  and  liable  to  go  out  even  when  not  disturbed  in 
anyway.  Two  folid  cjirlions  were  al^o  tried,  anil  the  elVocla  were 
found  I,)  be  int'  Tniediatc  lietM  wu  the  cored  arc  nud  the  metal  arc,  aa 
A  2-iiTljtX're  solid  [>rc  could  jii*t  be  ['Ut  o'a'.  by  6h,.ntiii),'  with  the 
(i  'lmf  i:<'iiileti-ier,  whereio  the  3-ain]j«re  metal  mc  always  went  out 
on  htiu^  akunUid  with  a  coud«tL':er  ol  a.'>  tmall  a  cajuicity  O'Gmf , 
as  already  stated. 

The  correct  method  of  finding  out  whether  iltu  aru  will  re-light  in 
tuy  ^TiB  oaM  altav  it  kaa  bam  artinnialiail  on  suddenly  ndueing 
tha OBMBt Uim^ it  iatbetgUoiriBg:  LatACFig.  iu}faa  a  cittve 
tiUdi  night  be  drawn  between  the  P.D.  which  will  hava  Io  IM  aat 
mv  between  the  electrodes  to  re-light  the  arc  and  iha  Cima  tliat  tea 
elapsed  since  the  art  was  extinguiiiad,  and  B  the  curve  that  con- 
nects the  actual  ri^  in  P.D.  batwaaa  t&e  eltctrodce— i.*.,  between 
the  condenser  terminal.^-  and  the  same  time.  Thou  the  condition 
Jbr  the  arc  tore- li^^ht  tliat  tb<i  curve  B  touches  or  cuts  the  curve  A. 
Unfortunately  we  do  ml  know  mn>-li  alK!ut  th».>  curve  A  belwc«n 
y.T).  rv'juirefl  to  re-light  the  lu-l  ajid  time  e\cC'[iL  thai  it  ttarlj  from 
this  i'.ii.  at  which  tbe  arc  mm  biirmug  itt  Lhu  lusUut  it  waa  «xlm- 
guiahed,  and  atuimi  a  final  constant  value  euual  to  the  P.D.  required 
to  spark  across  between  the  electrodes.  iVe  can,  however,  form 
some  idea  of  tbe  steepneas  of  tlia  eum  ▲  at  the  ctnumeaoamain^  fiat 
we  know  that,  if  the  an  faik  to  W-liglit,  the  enrve  A  lieabatvan 
tbe  ordinate  at  the  time  of  ooDnecliog  the  condutuier  and  tbe  curve 
B— that  is  the  ordinate  at  time  nought.  Tbe  shape  of  this  latter 
eorve,  which  represents  the  P.I).  ('Ctwe^n  the  terniinaL)  of  the  con- 
denser during  charge  can  be  cal(  ulitted  from  the  known  data  of  the 
circuit;  thos  with  the  copper  axe  mentioned  above^  which  ia  just 
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extinguished  by  ahuntin;;  with  a  conden'-er  of  0'.')nif.  capiuitv, 
E.M.F.  in  circuit  being  jinj  volts,  resi.^tam-p  ohms  'ind  loeff- 
indiatiuri  of  leads  neglected,  the  curve  II  will  Atart  with  ati  initial 
•l«epneiti»  of  about  6  x  10'  volts  pec  MCuad.  In  »pit<t  of  thia  very 
lapid  rise  of  curve  B,  it  wiU  genenlly  fail  to  intersect  the  curve  A 
ht  the  3-ampere  copper  arc,  so  that  the  apparent  rMistance  of  the 
copper  an  seems  to  ineieaaa  at  a  veiry  liigh  rata  after  the  ennent 
thravgh  it  is  stopped.  With  ca«ad  eanon  aleetvodea  the areuadar 
similar  conditions  eoaldaat  lie  extingnished  by  shunting  with  5-4mC, 
so  that  since  the  initial  aiaa{mese  of  the  curve  B  was  one-ninth,  or 
nVmiit  7  X  10^  volts  per  second,  this  curve  always  intersected  the 
curve  ,-\  for  eored  oarbons.  Further,  I  thmk  that  the  corves  would 
Btill  interwct— that  b,  the  cored  arc  would  re-liRht— if  the  initial 
uter-pnei'.i  of  i\  had  been  even  many  time."  ^mailer,  so  tli.it  the.  rate 
of  iiivre4.i<e  of  a})]iftreut  re«i'*luuce  of  the  core>i  arc  after  interrup- 
tion of  the  current  v-  many  limei  -m  lAi  :  liian  with  the  copper  arc 
in  what  iuks  bevu  lutid  above,  I  have  neglected  the  nnkttoWB 
aalf-iadwtion  of  tbe  leads,  ao  that  tha  Hgmw  givam  BHt  b» 
'  aa  only  rough  approximationa. 


The  extreme  rapidity  wdth  which  it  is  necesaai}'  to  in'  rease  the 
P.D.  between  the  tenumalB  of  the  metal  an  in  cmfer  that  it  n»tf 
re-li^ht  aj!;ain  after  the  c-.irrent  through  it  hsm  been  .<itiipj)ud,  explain* 
the  lact  that  it  Moms  impossible  to  maintain  an  allrmntt  current  an 
bdtweeu  metal  electrodes  at  ordinary  frequencies  and  P.D.S  of  even 
sevanl  luuiditd  win  %  mi  that  it  nqaina  a  P.O.  as  h^  aa 
2,000  t«itta  to  natBtalit  a  matal  an  aa  faond  by  Herr  AnaM.* 
if  the  non-inductive  resistance  in  series  with  the  an  bO 
replaced  by  a  highly- inductive  one,  aa  shown  in  Fix.  Ht  tha 
curve  B  will  be  altered  in  shape,  and  ydth  the  conditions 
inserted  under  I^.  11  the  charge  of  the  condenser  wilt  be  oscillatoiy 
as  shown  by  B',  Tig;,  in,  the  maiimuni  P.D.  Rttaimvl  if  the  arc  fail* 
to  re- light  at  all  ^eiiiKiuauy  times  as  high  aathe  K.M,  K.  nl  the  soun  e 
of  supply.  Althuui-'h  the  arc  is  put  out  on  fhuiiti:!^  w  ith  a  condeitBer, 
it  does  not  foUuw  that  it  may  not  have  really  re  lit  and  gone  out 
again  ec\'eral  times,  corresponding  with  each  «w  ing  of  the  condenser, 
befota  it  ia  flnally  left  extinguished  owing  to  the^ying  away  of  tbe 
oseiUalioBa ;  and  this  is  probably  what  occun  when  t£e  curve  A  is 
notTairataapLaa  i&  tha  caaa  of  aond  aailNiBi.  In  thia  aawtfa* 
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roaxiromn  rise  in  P.T).  will  be  limitc<l  by  tbe  shape  of  the  curve  A 
and  by  the  umiilitude  of  the  oacillations  being  rapidly  damped,  dne 
to  crmduction  thnmsh  the  arc  This  hii^h  rjse  in  P.D.— caused  by 
the  euJdtu  auuuHiiit^  of  the  current  throuii;h  the  »elf- induction 
wb«i&  tiiu  tucUl  atw  io  extiugoished  on  ahuittuig  it  with  a  condenser, 
ia  very  serious,  as  the  following  experiment  shows.  A  3-anipere  arc 
between  two  copper  electrotles  Cmm.  diameter,  the  eondilians  ul  tic 
ciniut  baing  tilOM  given  under  Fig.  10,  was  ahunled  with  a  con- 
A<4al       .      ~. .         *■  •  ... 


inaeity.  This  caiued  the  an  to  go  out  and  so  high  a 
rise  in  P.D.  to  be  produced  that  the  inanlatioa  of  the  leads  broke 
down,  a  spark  ]wssing  from  a  to  6,  accompanied  by  a  report 
When,  however,  1  o.iUtituted  carbons  for  the  copper  electrodes,  no 
report  was  heard,  oor  v.  ii.n  any  Heri.  j  is  rise  in  P.D.  noticed. 

The  next  experiment  tried  wa<i  tu  connect  the  cuudanaer  Mt> 
maatlitly  aa  a  snunt  to  the  metal  electrode*,  and  then  toattamyto 
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•trike  tbe  arc,  tiie  circuit  being  arranged  m  in  Fig.  11.  I  found  that 

it  vm  impofpilik*  to  i>trike  nn  ntr  Ijefwecn  nipfjil  (Ctt.,  Fe.,  AI.,  and 
Brajis:  eleotroiK'.-"  if  the  cnpai:;ty  of  the  coiuieiiser  F.,  Pig.  11,  ex- 
ceeded O'l  ml. — t'Vi-!!  althuu^h  lui  E.M.I',  uf  ifn)  vnltji  wM  iisw! 
and  that  ozi  >.e[<ir(>tin^'  the  cK-otr'-ic*  the  RUild^-i  iuturruption  of  thf^ 
current  tbroui;h  tiie  eeif-inouaiwu  tet  up  oscilUtmn?  in  thti  circuit 
■ad  «  high  riM  in  P.D.  between  the  tenninaU  i  i  iht  cdndenser 
aimikr  to  that  produced  vhen  the  metal  arc  was  extingaithed  by 
flflf^MTig  with  A  condenaer,  aa  explained  afaov*.  Th* MBoitam  that 
ddmniBM  the  poaaibilityof  striking  the  an  k  dmllir  to  th«  eoQ- 
dtttOB  that  govemi  the  re-lishting  of  the  arc  after  the  current 
ttrmmh  it  han  been  reduced  to  xero,  as  explained  above.  For 
<y»rre«pondiDg:  with  safh  position  of  the  electrode*  a*  they  separate 
th<i«  n  a  ctrtJim  P.D.  reiiuired  to  etart  the  arc,  and  if  the 
relation  Wtween  the  position  of  thf  elfCtmltM  ainl  time  be  known, 
t.hi-ii  ;\  curve  V.etw(;<.ii  P.D.  reqnir«>d  U:  ri«rt  tin.'  .ir.'  ainl  time  can  be 
plotted  similar  to  curve  A,  Fig,  10  above,  and  the  iotenwctioB  or 
otherwira  of  this  cur>'e  win  U»  fiom  B'  dvtonBiON  wblthtt  thv 
•ic  will  strike  or  not. 

nwnMtaealiiittMtin  this  sttl}«ctcf  th«  iMkiiig  affhearc  lies 
in  fha  net  that  when  tho  attempt  ia  made  to  imtciinipt  •  at^y- 
direct  current  flowing  tbr<>n;.'h  in  inductive  circuit  by  neana  of  a 
switch  with  metal  contactK,  ,m  attempt  is  rcallf  made,  at  tha  fltat 
instant,  to  strike  a  metal  arc  between  the  contacts,  and  if  these 
contacts  be  shiioted  by  n  ccnJenser  which  prevents  the  nrc  from 
formiiic,  a  bia'"  ri»e  in  P.O.  will  occur,  If,  however,  the  arc  M-a« 
allowed  t'>  ii  rtii,  tJie  time  durtni,'  which  the  break  lakes  place  would 
be  lengthened,  and  no  such  grcut  rif*  nf  P.D.  wonld  be  proiiuced. 
This  ruKj  in  IM).  has  been  niatlh  rjutu  ally  investi^mted  by  Mr. 
Johotott*  uD  the  auumptiott  that  the  arc  lioen  not  form,  and  putting 
thadatogivcniindar  f%  11  into  hia  eqtutioa,  I  Bndthat  the  nm  in 
PJX  ia  jntoTcr  8.000  ToUa  aa  caim|i«i«il  with  300  mlta— the  E.M.F. 
in  the  circuit.  It  is,  therefore,  of  im|>ortaace  when  it  ia  taqnind  to 
pKvent  theoe  rises  in  P.I),  on  breakiui;  the  circuit  to  ao  Choose  t])e 
fulMtunce  of  the  switch  coiit.utu  that  the  an-  .-dittU  not  be  |irevent*»d 
from  torming  or  be  suddenly  extin^riiiahed  by  the  action  of  the  con- 
itr  i>  -r,  'i5s.1t  i»  to  fsy  lh't>  nrnmi  at  the  nritih  cnntitctt  thoiUd  nUhfr 
I'.  •  ;u  ij!ji         (,'inii  ..  t  coune  always  »iipp««ing  that  uo 

specml  method  «ncti  as  a  non-inductive  re.MKtancu  shunting  the 
flwitch  be  provided  to  dissipate  the  energy  st^^ired  in  iht^  aelf-induction. 

Tbe  following  tsxpenmonts  illustnite  tlur  imjiortauce  of  lha  nature 
cCttiaawitidioaiitoiaaaBid  ofthc  condenser  which  r«hitiiti>  them.  The 
eirenit  used  tmi  that  shown  in  Fig.  11,  the  ore  being  teulaced  by  a 
switch  witli  bra«e  contact^  aad  tha  data  ot  tlw  ainnit  uman  Aose 
given  below  the  &nmv.  Wben  the  eondoBfer  P  «a»  diaeoiuiMteil, 
ind  thi:  in<;iilation  K-tween  <i  and  >>  was  ui«le  to  cotisi^t  "f  a  single 
till!  knts,  li  paper.  1  found  that  the  circuit  might  i«  made  and 
liroken  by  meaus  of  the  switch,  either  <|Uickly  or  slowly,  without 
the  iMper  between  o  and  6  being  pierced.  After  re  connecting  the 
coti'ienfer  F,  however,  evt-rr  tinic  th<'  fwitr?;  w,x«  p[4-ned  the  pajier 
wa^  I'icrcedj  and  even  tlnv  tlin -.n--~>:.  ..f  tl..j  \,:\\n-t  r.  .ijd  not  with- 
atauu  the  ri'o  in  I',  l>.  that  oix.uirwi.  Tiie  sltiiily  i'.  I),  required  to 
pierce  one  ihickiiefH  of  the  i«per  v;&a  found  by  a  .wpeirttte  expcnm  tjI 
to  be  ftljoul  5.')0  vi.lt.«,  and  that  required  to  pierce  three  thickiwsMJi 
abotit  volt.t,  Ko  that  witfaoatttaaooBdcnsershuntiD/t  the  ewiuh 
thatieein  P.D.  on  breaking  the inductivadreiiit was nnd«r50o volts, 
but  with  the  condenaer  as  a  shunt  to  the  switch  waa  over  1 ,50(.t  volts, 
ohowiDR  that  the  melal  arc  must  have  Wen  almost  completely 
*uppi-e*«><1,  I.?  ttip  nmri«rii«m  value  of  the  P.D.  calculited  alwve  on 
the  ;i-.-i>iii|itii  ii,  iif  iio  arr  I  .niiing  at  all  wan  only  iust  over  3,000  volti. 

'I'l:..'  intlii-ii;-:^  ;.l  tlir'  iiu'  i;rc  rif  tliecrintic!.--  ;'.r  the  itch  on  the  riae 
iu  I'. J),  iilik  l.  II.  iii-h  wln-n  tlic  f-vviloli  ii.  .;iunt>M.l  l.-y  x  condenser  is 
very  loarketl ;  Uju.i  with  tlie  mclals,  f:n]i]iiT  ;irid  linan,  .lerio't'-  risea 
in  P.D.  were  always  found  to  occur,  witJi  idi  l  cail  on:  <  .  nla:  ts 
the  riae  was  much  les#^  and  with  cored-.. m.^;.  i  juiutta  wd»  mappre- 
ciabla,  BmdEfaigtliocmiut  batman  oMtul  contacts  under  tap- water, 
ot  ahmting  the  toatd  eoBtasIa  whUa  in  air  by  wires  dippuig  into 
wmter,  also  prevented  any  serious  riaa  in  P.Di.  It  ww  auerfoimtl 
that  TCsietance  or  »elf-ind  action  intradneed  into  the  connections 
between  the  condenser  and  the  oontacta  greatly  reduced  the  rise  in 
P.D.  on  opening  the  switch.  1  attempted  to  um!  an  electroetatic 
Yoltuitlcr  to  rncar-iirc  the  ri.w  in  P,D.,  inttsaul  of  the  rough  method 
(jt  th.  ).:lt^'ui^'  liI  p.i['-.:r.  ln.t  nUli.  i.iuh  the  \  altmcter  wiu>  sufUcieutly 
-i.nsil:v.j  U>  ita«i  aleady  P.  D.g  ranch  below  that  required  to  pierce 
the  1  liiKT,  it  failed  to  indicate  the  rises  in  P.D.  This  is  probably 
due  to  the  short  time  the  rise  in  P.D.  lasts.  There  arc  two  practical 
caato  in  which  camcltar  ahmU  the  switch  contacts  to  which  I 
win  nfer.  Tha  ilnt  la  the  cidinary  induction  coil  in  which 
the  circuH  i»  tbe  same  m  Ik.  11,  the  awileh  being  replaced 
bjr  the  couuci  maker.  In  fui  caae  a  }ug^  liae  in  P.D.  is 
requirv.d  so  that  the  natoie  o(  the  contact  pointa  ah^nH  be 
such  that  the  ar<'  can  be  completely  exttnguiahed  by  aa  ■™^TT  a  con- 
denser as  possible  ;  for  tho  rise  in  P.D.,  if  the  arc  is  completely 
extinguished,  will  be  tho  higher  the  smaller  the  capacity  of  the 
****^?»1Sr'  -  evident,  therefotiL  that  carbon  would  be  Tary 
■moitiMa  for  the  cuittacta  of  an  inflnBtioB  coiL  T^ii  ^■^Ta^'y 
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been  shown  to  be  the  ease  by  the  experimanto  of  Itr.  fiMMtSa^*  nha 

flnda  that  with  a  slow  break  tlie  mt.xtmom  length  of  spark  obtain- 
able between  the  terminals  of  the  secondary,  using  p<aKnum  aminrtt, 
is  ii*«rly  3*  time.-  ihii!  <ii.Uin«hh.-  wheti  cur^i^n  r  ml.i'-tt  are  used,  tie 
ciirrcut  inurr'.ipted  ,it  the  lirrnk  lieiiig  the  nauii- Iti  both  costs,  I 
t)iiiLk  ihut  if  f  i--*/ eoriwoMi  had  been  u.v.-<i,  a  nuj  -ls  ^rri;*l«r  disparity 
in  the  «iiHrk  length  would  have  been  tontid.  Tlie  .-^ecMu.i  ciueis 
that  of  a  twiicti  or  circuit-breaker  conoectod  witii  a  ooucentnc  c^kMe 
ao  that  the  capacity  iihunting  the  contact*  it  supplied  by  ihi-  ii> 
tribvted  capacity  of  the  caMe.  Whether  this  distributed  eapaaij 
in  pnicticai  casae  will  have  the  Maa  ailHt  M  a  ooBdeMir  iMMBf 
the  eoalacta,  as  auiigeeted  hr  Mr.  JolmaaQ,  vt,  I  fhufc,  a  laiMw 
for  further  experiment  If  it  has,  then,  aoioua  rises  in  P.D. 
are  to  be  apprehended  on  interrupting  a  iitai  current,  through  aa 
inductive  circuit,  by  means  of  metal  contacts^  the  capacity  ci  the 
cable  lomiing  a  shunt  to  tho  contacts.  Assuming  this  to  be  true  for 
dirn-t  currents,  may  not  some  of  the  breakdowns  of  coiu'entric  eaUsi 
mipi'lviii^  j.iiMi  r  \'V  means  of  <iiteri!..ui.i<;  current  be  alw  du.:  tu  ihs 
iiii'lileu  quenching  of  the  arc  at  metal  j'  lituots,  and  1:  4  t'l  t;i«  ficl 
that  the  current  is  on  alternating  'jne  '  I  i-upi>ijse,  of  c  i;r«',  ilitt 
the  attempt  to  interrupt  tha  current  is  luddt:  at  some  pi<int  in  the 
period  when  the  cnmot  ia  laqik  Before  conclndiBg  thia  I 
wish  to  esTiress  my  indabtadaaat  to  Prof.  Ayrton  and Ifr.  lladHr,«f 
the  Centrnl  Ti  ehni  id  Collej^  BOt  onljr  for  allowing  me  to  emyoilt 
theex{)erimi'DU  :n  tiie  labofatoliaa  of  tiia  college,  but  also  m  Ae 
valuable  assistance  and  advice  they  have  given  me  during  tbe  coarst 
of  tho  experiments.  I  also  wish  to  exprcM  my  thanks  to  tbe  msnr 
students  who  have  helped  m  t:  from  time  to  time,  an'l  especially  t» 
Messrs.  Brown,  Watson,  and  Kilhi.in, 

Condmttyru.  If  t':e  current  bo  nuddenly  incrcawd  thrnnsh  a 
direct-cuireiit  .<ri  lii-;\M  en  two  solid  carbons,  the  P.D.  an  i  i;r.-viil 
increa-^  tngeihvr  for  less  thanaboM  jt/«tb  aecood,  and  at  the  «0<1  »f 
thi<  very  .ihort  time  tha  P.l>.  ilarttiaiiK  tffich  an  iacmiaB  of  •timnt 
in  the  ordinary  way. 

I :  the  curnmt  through  a  dirGct-cotreut  era  Ttriea  1^  ai  liBhai 
:i  i-r  cent,  from  the  mcaa,  and  if  the  fraqoenef  of  thcae  w>f«- 
imposed  variad.ms  is  cvca  aa  h^  aa4|M0  CO  far lacond, a  wiiHW 
in  the  light  emitted  by  both  the  CMMr  aM  the  Tapoor  eahnn 
CMn  bo  delected. 

A  rapid  periodic  \-ariation  of  the  o^ler  of  one  part  in  10,0;X)  fr^n 
Xh-         eiirreut  will  alter  tbe  \  apour  column  of  the  arc  sufficientij 
U'  ].r  i  l  l  .•  aomid-waves ;  and  a  variation  of  one  part  in  100  fill 
pr<»la..i5  sound-waves  even  at  fre<iaencies  aa  high  as  3i>,0i>J  "^J 
second. 

Tbe  art  is  olfected  by  such  small  changes  of  outside  coudiUoiu  a 
sound-waves  produce.  ' 

The  direct-current  arc  can  he  used  both  aa  a  telephone  ratnTW 
and  transmitber. 

In  the  d^ree^cll»ant  hnnmiag  an  tha  vmnanl  and  TS^ 
emitted  vary  MihidicBlly^  the  fnsiimii^  of  thaaa  vaiiatian  bin( 
the  .same  as  diat  cf  the  rotatian  of  theaie  aa  •  whole  and  cf  tM 

pitch  of  the  sound  emitted. 

In  the  direcUcurrent  hissing  arc  tho  P.D.  current  and  light 
eniitt«'d  vary  very  icK^mbirly,  the  larger  and  slower  varisnon* 
correspond i tig  with  a  rr>uaiJii  uf  the  arc  aa  a  whole  and  the  »in*U«r 
and  more  rapid  tn  the  hisKiii^'  pir<per — 1>  ,  the  oxygen  of  the  »ii 
obUlining  ac-  ■  .-^  l;  the  er  it<.'i  HUrt.v  e     .lein...ir,lraleHl  by  Mrs.  AfFllB» 

Under  certain  conditions  the  ducct-current  solid  arc  will  (idt  a 
nwwcBl  nato  whan  afaiuitad  by  a  aaU*indnetiao  in  aniea  with  a 

When  emitting  the  musical  note  the  direct-current  arc  tmniform* 
direct-current  energy  into  altemate-ctutrunt  energy,  the  frequency  of 
the  latter  being  determined  by  the  itelf- induction,  capacity,  and 
effective  resistance  of  the  otM:illating  circuit.  The  i>itch  of  the  note 
emitted  may  be  used  a*  a  means  of  comparing  self-indticttoQ'  ""ii 
capacities. 

If  a  djwtmrrent.  nrc  ^*  fbunted  with  a  condenser  of  scvctu 
mi  r  jf.irud.i  1 .11  III  It ,,  the  .iic  will  generally  be  extinguished  if  tlj 
elecirodea  are  of  metal,  and  not  if  they  are  of  corSi  cartiOB|tla 
reafatanea  in  aerica  with  tha  are  beiog  aQO'lnductive. 

If  the  reristance  in  aeiica  wiUi  the  are  be  highly  indoetive,  ihoH 
when  the  metal  arc  IB  extingnlllud  by  ahnnting  it  with  a  condenser, 
a  violent  rise  in  P.D.  oceiUB  between  the  terminals  of  the  arc 

The  rise  in  I'.TX  that  oeonn  when  aa  inductive  circuit  is  broken 
by  means  of  a  ^wi:;li,  tJie  contact*  ot  which  are  shnnted  by  a  eoD- 
deuser,  is  much  higher  if  their  contact*  are  of  metal  than  if  they  »i« 
of  cored  carbons,  owing  to  the  condenser  extinguii  hm^'  tlie  netjil^uc 
fomud  at  the  coatocU  more  suddenly  than  the  arc  formed  vDa> 
caibon  fiotitocta  an  aepanled. 

APPENDIX  L 
0»  THK  Resiotamo:  ok  the  C'obis  or  UOBKD  Cabbox*. 
I  do  not  reueiitLier  having  seen  it  )ioii>ied  out  that  the  bhicJ  P**^ 
stability  oi  arcs  Wtwecn  cored  carlxni*  tban  of  thoae  bstwBeo  ''*r,'*y^ 
cannut  !«•  x^.ry  -.m-ii  ilufi  to  tho  high  coaductiTity  o(  tlie  laatsrisl  « jfj^ 
core  whi'e  in  iii  »he  carbon,  for  thi  corea  have  genenily  *jjBS 

*  PhiL  Mag.,  1800L  Vol  U,  p,  14&i 
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•jiecific  re*iitaTi«  tfun  tlis  sMM  eartion  «y,'.rh  surmuH-lH  tliero,  m^  the 

1*tim  outwiu  w«ro  uk»a — (wo  ourad  umI  <in«  tpliA — oi  lti«  mmi 
wwwUial  4iaiMt«r  (llaun.),  uhI  •  euirtnt  «f  M  M>pm\iaB  pMMd 
ChroaRh  tiMm.  Hie  drop  of  volu  vu  monmrvd  limg  a  kncth  of  SOon. 
oreftch  after  lh«y  hifl  .utiiitic.:!  a  iflcvly  tpro^m^tnrc. 

Each  of  the  tliitc  caili-n  -  ■.■■•■11  li  1 1  .i  Ir.lo  316ij;ui.  ili<Mie'.<--r  cirillal 
tlumiKb  it  M  aa  tu  couipktei;  tetuove  tl>a  <.-ur««  i>t  the  oiimi  carbon*  and 
the  cenln;  of  Oie  auliil  cartwn,  anil  tbe  dm]i  of  vulu  wa«  ra-mcasured  as 
tjcfurr.  1'lic  r«*ulL*  are  given  in  (he  U)>lu  below,  from  whirh  it  a|i|)eat« 
tint  tbiiling  a  I.hIo  in  thr  «>lid  carbon  innrnMil  iU  raaieUnce  7°8  per  c«nU, 
wlmtai  drillic^  thr  »3w.  aimd  bote  (which  removed  the  core  and  a  •mull 
MBounl  of  thi'  ^uli  l  >.  iili  n  iu  a  cored  carbon  of  the  wma  make  only 
inereaied  iU  rtniitauice  l.y  21  ]*r  vc-at. 

AUo«tii|{  for  tbe  fikct  tliat  a  ■mall  fjiuntity  of  aolid  carbon  wan  removed 
aitng  wMt  Um  com  in  dlilUlUt.  tit  l^^rUk  mbUum  ^ tht  rorr,  o  f  o»r  m<rXy 
•/eMrfoirten,  «iMil  lU  timti  tiM  ^  th*  mmuruUitg  ttJitl  tarbun, 
mmi  in  tkl  aCArr  tht  VMill*  rtttdmne*  tfH*  cert  wit  pnfrtifaitv  <  r.  ifn  iit. 


IbM  AuBMer.  

Mean  rliamfter  of  wp»   

Drop  iif  Tiilin  »lunK  uluiiK  2Ck::i.  bt/on  drilling 

Prop  »{        iU<  itig  SOciii.  ii/trr  ilriUiatt  

Ter  c«ut.  incroue  of  rnittaiicc  dMtoiriUiag 
.Spi^ibc  reauUnosof  «M« 


Ajwxtle  Apontle  Jlrtwb 
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Dim. 

mm. 
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282 
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1T7 
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70 
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APPENDIX  It. 

'  UX  THB  OUmmUn   MttCM   Ul>VeK.>i    the   (-'oXVKRSIOX  tw  lllltlKT 

Cl'luuun'  ixTo  .VLrKJis.>n>'!  Ci  bbsnt  in  th«  Mi  mi  m.  Am  . 
>;c-e  Ki(f.  9  ' 

L<?1  K  T«m!  f  1..-  til!'  i-'.M  F,  uul  turtcnf  tlmmKli  the  ci-IU,  wlwu  there 

it  111  <  UK:' ^  J  lilt  I  'Vv  .'ur  r  iMi  t  t-hi  ■  'UrIi  I  lie  t  ■  'lj'l'-'lji*t;r  v  it  1  tiit. 

Ijut  V  and  A  l<c  (lie  I'A*.  and  current  tliruugb  the  arc  uudcr  lite  neiue 

Ut  R  1M  Ow  reaiaUnee  tn  eariM  wtth  Um indiidias  that ottha 

cell*. 

I^t  r  l«  tbe  tmbteOM  of  the  uxHideneer  eirouit. 

Let      Ixr  «  inull  chncge  in  the  I*.t>.  arc  whidi  pmlucn  acarrtnt  it 
ihnnj^'li  tlic    ii  icQHr  cirvuit  fur  *  time  ifiMid  let  SV  and  vonwjufullj  Si 
li«  aMuuieil  to  I  liauge  aign  at  the  end  of  each  itibuval  of  tims  U. 
.  Ut  if  w4  »G  h»»m  wm^iiiilMg  ditmgK  in  A  wid  C|  E  tieiug 


next    „  a<-(V-aVK-«i)4<. 
Total  duriiii;  une  complete  periixl  'iH  -  2iii\'it, 
Kllrn^y  rlii-.-ii^itwl  \li  uluuic  1u«aM  during  8(1^ f^ti'J'SM. 
Ill  nr  irr  tUnt,  dnrur.-  rn^li  complex  (leriod aMigf  OHf  b« anp]ilied 
to  the  cvodcucct  iircuu,  we  mutt  have 

SiiV  putilirc. 

And  in  grdir  Utat  (Ui  supply  aball  maki  up  for  tha  otunu  lout*,  we 
muitlMm 


Now 


SiiV  ■  riitjf. 

B  * 


ac- 


-IV 


iv 


»Ar: 


.  * .  fura  ouplily  of  tuetfiy  to  condenaer  circuit  «V,4A  mutt  be  nrgativa 
itiM)  DHOMrtoalv  KHi  tliati  K. 

SiipiKuing  «\VM  iifis»ti««i  than  ia  practice  lha  «ecu«i4  ovmIUIub  ia 
»lwny«  fumiled,  or  WyU+H  «iuld  to  Miktiw       tlw  whsla  drcidt 

unstable. 

Next  tbe  cuDdition  that  nineiiBk  vm^f  to  Buppliad  to  auto  np  for 
the  ohmk;  loaaea  nivea 


•BdaiKtVikycdatw^ 


—(«+")■ 


.'.to  abtain  beat  euppty  ot  UMrsjr  to  ooudeoaer  cijcuit  we  require 
K  yen  Imga  aod  r  wty  ainalL 
'  SMtf  to  •igleci«d,cMBfM«d  wiik  4A/iV  Uwn  enndiiiua 


Una  it  i«  |>u«>ibl«  if  oV  iA  i>  iiej|;aliv«  atui  iiuoKricully  grtuter  than  r, 
fortto  condiDitrr  circuit  lo  receive  autBcient  cnt-rfv  duiiog  cwh  very  biuaII 
complete  <.M.iU;ttiou  (o  cum{iCiL!.ite  for  tbe  entnydiiaipiitM)  iu utuuM  luakca 
during  the  ijM^ilUtibD.  >W  Ui't^r  oecillatioa^ifinlwnitlMW* 
az^eaaiotM  wiU  ^obably  be  required.        '  - 


ILtCIBIC  TR&CTIOH  ON  THE  NEW  TOBE 
RLKYATBO  RAILWAYS.* 

The  offleial  trial  of  tlio  new  elaelrlc  tnction  «ystciu  of  tbe  Mitti' 
hatlan  Kailway  Ca,  more  familiarly  known  an  the  elevaUd  nUniad, 
ia  Mew  Yack,  «u  mad*  cm  TkitinlMr,  HoVMntor  10,  IWC^  on  Iks 
8«eoiid  AvniM  divbiM,  totWMalli*  Suty>C(fh  and  NiaclT«c(iBd* 
atrcct  aUtiona.  A  oon>iactab1e  nombt  r  uf  invited  j^uetta  were  pitacBl 
to  inspect  the  opeiation  of  the  train,  which  made  numeroaa  trips 
between  the  poinlji  lucnlioncd.  Tbe  trial  train,  which  ia  a  apecimcn 
of  the  train;  that  will  be  put  in  rrguUr  service,  greatly  Kaeinble* 
the  trains  now  drawn  I'y  «tc:ni!  l.rx'.mirjtives,  pxcept  that  the  csrs  nn) 
no'-iccibly  wider  and  s^rm  ro.nuitr  i:i  thtir  interior  armn;;eiiconti'. 
Tbe  ume  length  of  car  ati<l  »tyle  of  plaU'oriii  and  coupling  are  u«eii, 
and  the  electrical  connectimi',  .19  il<»cril>(d  below,  are  «ueh  that 
traina  of  any  namber  of  cars,  from  one  up,  may  be  operated — ' 
alwBja  wiUb  •  aingle  controller.  Tbe  qiotor  can  are  placed  at  eadi 
end  of  the  ttain,  though  donhtleas  thrce-oer  tnina  may  to  opeiatad 
with  a  oingle  motor  car.  The  motor  ejMT  ia  all  Kapeen  ItNiatllat 
the  ordinary  iiasienger  cars,  except  that  ahont  Kft,  of  one  enS 
nf  it  i*  Iwiif.lcd  off  with  a  ghued  partition,  eonrerting  this  into 
:i  rib,  wherein  is  located  the  controlling  machinery,  and  the  air- 
brake pump.  At  the  front,  or  cab  end,  the  platform  i«  omitt^^l,  thii 
end  of  the  car  having  iti>  cnmen  cat  off  and  being  fully  gKi/ 10 1  in 
front,  giving  th«  iin<!nrman  irn  <<icel!ent  view  of  tlw  trii  l:  and 
fiigoaU  aliea  1,  while,  .\l  'Aw  >iuil>  tinii>,  fully  protecting;  hiiti  irmuthe 
weather.  Tbe  imiim  nl  the  uiolur  car  ii  Btrengtheuol  liy  »t««l 
i-beama  from  end  to  end,  and  upon  it*  trucka  are  moudiiil  I'l.nir 
niutora,  one  on  each  axle  ;  these  macbiaeaare  of  the  aiagle-n-duciioD- 
gwr  Ijpii^iritb  gtariay  rniniiigiit  oil*  aad  develop,  under  nonaal 
maiinmoi  ooiuaiiiption  of  enrrent,  lOO  ar.  each,  ibu«  giving  tbe 
motorcar  flOO  H.t.,  or  LSOO  nr.  for  the  two  car*  wliicli  .u<:  jT.ivided 
for  each  train.  Like  all  the  net  uf  the  electrical  a^ipn  .itus  UMi4  on 
these  trains,  the  inoturs  were  supplied  by  the  (General  Electric  Co., 
of  Schenectady.  N.  V.  Tbe  tbini  rjil  iii  a  B])ecial-rolled,  high  T-rail, 
in.nilf  t-if  n  ptfct  nf  cuTnpr«;ficn  r.^iH'>*s3l!v  !«»|pflt<>il  fiir  iti*  r!c ;trical 
enii<iiii:t  ivir  v.  Tlu  -id  liiil^  ;irt^  ulf  in  li'itt  lt!ii^t!i.a.  anil  .ire  pruvul.i.t 
willa  two  link's  in  tin'  ui.:)>,  lUi.l  Ewo  ilol««  al-in  In  the  l>.-<L,  neur  («cll 
end,  for  the  ututluni  tit  nf  tli  tible  copi>er  'I'MU'lf,  cafh  of  which  is 
about  .'><Xi,(XH>  circular  milK  in  aectioo.  A»  there  m  litUe  or  nu 
mechanica]  (tnin  oa  tbe  tbird  rail,  one  holt  in  each  rail  end  servo* 
sufficiently  to  conaeet  tka  two  together.  These  rule  are  mouoted 
■poa  laiigc  cubical  shaiNd  fawlatoi*  made  of  a  material  edlad 
*'neo««tructcd  granite.'^vUdi  ia  aaUL  to  poiseti  great  maehaoieal. 
strength  and  to  re«itt  the  action  of  freezing,  grease,  acid,  vapoMK 
(Vc,  The  third  rail  is  further  proteeteil  from  mechanical  injury  aal 
put  I  ut  nf  the  way  of  the  stray  pawcr  by  by  bciug  encl»9e>l  between 
i.ijiin'  L'la.  thick,  whiili  come  up  <>n  each  side  to  souie  dis- 
tance isliarc  it«  li«>  I,  (!>ti«  miikmR  i?  nol  <»!i*iU'  pfw»!b1c  f'lr  workmeri 
or  others  Wnlkiui;  i  n  lln-  (i.i.x^  (.1  i  ii:>h  '.in-  rml  (■\:'<iit  by  iiiti'ii- 
lioB,  Tpdu  tlii^  rail  iiin»  a  nhce  of  (Mbsl-inati,  »ui>|«iied  i»y  two 
tUfTtli;  lii)l.-<  .itluijln  il  ti  the  fiauicwork  of  the  truck  of  the  motor- 
car. Each  truck  of  cadi  motor  car  carries  one  of  these  shoes  oa  each 
aidflhiotkatwkiBhBMr  dinetiaathotniB  may  ran  iB,attoiilfiMr 
Aoa  Bormally  hear  upon  Ihefltiid  nil,  while  t^pe  hi  the  latter  m 
lung  us  ihoexlretue  distance  h«tweeii  the  end  trucks  of  the  train 
may  be  cru«i>ed  without  loss  of  current. 

The  method  of  control  a-Jopt.>d  in  exi-eediiigly  timple,  and, 
apparently,  highly  etticacioiis.  The  four  motors  on  each  car  are 
norniiillvconnectcit  li  vdlicr  in  nmUifilf,  an-l  nmlprench  motor  car  iaa 
resistiii.' «',  f' li'ilv  c'J'iilriivlt'l  nf  nlm  t  1: -tiil  .-iiili.^ided  in  aabeeton. 
The  conlii  lltr  ci].Li:iti.>.  tirU  by  throwing  the  j;ivu|'»  of  iiiotosa  on  the 
two  cars  in  lu  ii  -  v  ilh  une  another  and  witli  tbe  resistance,  then 
cuts  out  tbe  itwsUiiCc  j>rogrc*»ivcly,  tloatly  Miifiing  over  1^0  that  the 
two  lein  of  motors  arc  in  i>arallel  with  oaeanothc-r,  and  alao  in  rvries 
with  the  resistance.  The  It^  «tcl»  for  Iiik)'  >r«-<''i  (^ut  oat  the 
resistance  aUonthet  and  leave  all  tne  motor*  coan««ied  in  persllfl. 
It  will  he  leMnly  aean  that  tbia  tystem  of  connection  reqatre«  only 
one  conductor  conMcling  tbe  two  motor  cars.  UeoM  tlM  wiring  of 
the  tBtermediato  panensccr  ustk  consiau  i^iinply  of  a  itnight  conauu- 
tor  tbrou^'h  thtiii  and  llciible  couducUnx  Wtween  c-4ir«.  Aiiotlier 
cible  ii  alio  led  along  the  train  fur  furnishing  curi^nt  to  the 
electric  ligbti  in  ihi-  fir?  und  tbe  t-krtrii-  heaters  of  the 
Gold  pattern,  wliirli  .iri-  pli  tii  iiu<li  i-  lln-  mm'*.  The  lighting  of 
the  cars  w  accom|iliil.L'i  1  v  it)  iainpe  in  each  cikr,  10  on  a  side,  these 
being  in  the  sliTit  p  iriiuuof  the  roof  between  the  window  frames 
and  tlu  monitor— lu  other  wurdii,  jiut  over  the  beads  of  (eated, 
pasFengiiis.  By  tbi*  simple  airai(gpcttBt|  ovca  wbea  painngsrs  an 
aiandiug  in  th«  aialKs,  they  will  not  cast  their  shadot 
anutber,  so  that  these  fortunate  enoii<:h  U>  hiv>> -<'j|aarei 
pelted,  as  al  pie«ent,to  ."^It  in  s'"*^""  uuuMv  to  uad  their neWHpaperiL' 
III  the  molormaud  cab  at  eiich  tud  of  the  train  is  a  mttllipoUr 
eDclo«ei  motor  dirtet-couplcd  to  a  two  cj  Under  air  pump  for  auppW. 
ingair  to  the  \Vei>tinghoui>u  air-brake  fvatcm  uaed  00  toe  Irmift.  In 

•  .\b«Uii*l  Iri'ia  the  i7tc(j  /ciJ  Aiiiit  of  Ssw  T«tk« 
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the  cab  ftl-m  aie  located  magnetic  circuil-brvakcrx  in  the  main 
ctrcnit,  the  limit  switch  controlled  by  air  preasure  for  (Ijurtio^  and 
otoppiDg  the  ur-pomp  motor,  magnetic  blow-ont  fvutt,  and  •witehe* 
Iw  coBtanUu  th»  Utfrtiag  md  ImkUm  of  dw  tnln. 

Om  iht  triH  m  1M  nowMM  of  lh«  tnia  VM  raipriiia^ 
attboinb  Hs  HMkntimi  wax  rtrj  rapid.  Tlie  norinl  amnnt  con- 
nnption  with  a  lix-ear  train,  loaifwhat  lightly  faaM  with 
pasflenffeis,  when  rnntiiDf;  at  a  rato  of  35  milf!«  an  hoar,  approached 
al*ut  i'X)  iin)]i€rfB  at  .MO  m'Ii-.  There  w,t-  vtry  little  tparking 
under  the  contact  fliucs,  althoujfh  tht  Ibifl  r*il  havinj;  Yxfu 
laid  B-jmo  tune  ami  not  being  in  ii^juliir  !!■•«  was  vrry  itiHty. 
For  lliif  (llici  il  trial  current  «a»  furni^bed  from  the  power-bousa 
<  1  ihi  Third  Avenue  Kailw;ij  L\i.  at  Sijty-^eventh-street  and  Third 
Avenue,  the  now  statRm  ot  the  MAolutitan  Kailwsy  not  yet  being 
biiac  tmij  to  maply  elect  rial  mtraj,  U  it  biliewd  that  the 
wbow  qntem  em  m  in  otxratioa  by  tD«  aatumn  of  ItOI,  the  only 
delay  that  may  ht  atrioua  being  '.he  completion  of  the  pnw<  r-atation. 
All  the  apporatiu  for  tht«  atation  hn*  already  been  nrdt  red,  and  much 
of  it  i«  nearing  completion,  while  the  utation  building  itself,  with  iu 
four  high  biick  chimnevi>,  ii*  alao  well  under  way.  The  greatest  credit 
in  due  to  Mr.  W.  E.  I?;iK<  r,  eliotrical  »uperintendent  ot  the  milway, 
for  the  tUiiful  work  he  ho.."  done  in  designing  bo  siinpli-,  an  i  what 
pmniifc!)  to  )i>  !■■,  %iitiiilaciory,  a  •olntion  of  tba  many  UilliculliGa 
jiitKehted  III  -lie  ].n>).iim  oifered  Um  w tka alMtcical o^iiipiMBt of 
tbew  uioat  important  linw. 
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The  Beading  Electric  Supply  Co. 

The  ncconnts  of  this  concern  for  Is'Ji)  show  a  splendid 
linptxjvemeiit  in  the  position  of  the  undenaking.  It  will  be 
reinctnLered  that  last  year  wo  had  ccc:iHion  to  comment  on 
the  satisfacfory  contrast  between  the  1H97  and  the  1H9S 
worliicg.  tl.(  resiih  of  tho  latttr  yoar'n  operations  being  a 
considcriiblo  rediit  lion  in  the  deficit — Iho  legacy  of  jircceding 
years.  Li^t  year  lliu  advance  wne  well  maintained,  for,  after 
•xlingnishing  tbo  adverse  balance  of  i'T15  brouj,'ht  forward, 
there  remained  available  lor  distribution  i'l,G5l,  out  of  which 
the  Bnt  dividend— one  of  8  per  oaot— baa  been  dislribnted. 
A  stodj  of  the  ooete  oolaion  in  our  table  showa  that  theae 
moltfl  have  been  urived  at  almost  entirely  thnracb  economy 
q{  woilmig,  the  total  revenue  baviog  bnt  tliglitly  inweued 
Iqp  »  ram  of  <719  xeetived  in.  eompenefcticn  for  4abgr  in 
daKvery  of  plant  Witk  tin  eioeptioii  of  (he  itnn  of  aderies 
iilidHr«]BUMemeDt"  ezpeoiee,  all  the  itema  of  expenditare 
hut  been  fedneed,  and,  without  any  exeeption,  they  ktand  at 
vilnef  zemarlcably  low,  oonsidering  the  moderate  oa^t  and 
the  extremely  low  load-factor  which  prevailed. 

Tbo  b.i.iitif? ■•  Im.q  itioreaRnl  rapidly,  the  advance  in  Ibe 
lamp  councctions  beinL'  nearly  f)'J  per  cent.,  whiln  that  of  the 
oiiii'uL  wa.H  ll-.'>  pvr  Cent.  Il  i-^  j'aii.-irnctory  to  find  that  llie 
load  fiR'tor  iti  improvinp,  even  it  singly.  This  factor  averaged 
G  jH'r  cent,  ill  li^!!'^  ;  la^t  yenr  it  was  G  1  per  cent. 

Making  allowanc*:  for  the  unusual  sum  referred  to  above  aa 
imdnded  ia  the  total  mmmei,  tlie  noeipli  pernail  ue  betow 


the  average  in  cotnpany  .'^tation.s  ot  similar  output  and  lo*d 
factor  last  year. 

The  foUowinii  table  will  serve  to  indicate  the  improvenuni 
which  bav  lately  bam  cflteted  in  (he  atttw  of  Uda  ■iIm' 

taking : — 


Year. 

So.  ct  , 
•aoMn, 

Qjuiv.  No. 

Oatpab 
Uiiite 

Phut 

>f«.WIf|l|| 

<Kw.) 

Tblal  Total 
Mr.  per  *Ml*|w 
aiiltiaU.Mit«U. 

1B9.; 

sa 

2.  ISO 

189S 

8} 

4,300 

42.696 

37S 

136 

tim 

18B6 

m 

8.7C8 

82.166 

378 

m 

6Md. 

1887 

m 

um 

183^702 

375 

6«M. 

HO. 

M4  . 

tun 

160^16 

875 

m 

MM. 

3W. 

lt393 

MS  , 

SSI,10O 

776 

«tt 

The  Harrow  Electric  Light  and  Power  Co. 

The  Imainess  of  this  undertaking  increases  at  a  very  tatii- 
faclory  rate.  Daring  last  year  ibe  lamp  connections  advumd 
from  the  eqnivalent  of  8,150  to  11,13')  g  c.p.  lamps,  or  kf 
nearly  87  per  cent.  Tba  year's  output  was  higher  by  43  pt 
eent  than  that  of  1888,  while  the  load  faetorwaa  II  per  ecal 
aa  oompaced  with  fi^  per  eaBt  in  1808.  Wilb  aoeh  a  kiav- 
able  loed  tutor  wo  ate  aoirj  to  find  tho  ooola  ao  kai  Oia 
they  an.  Even  coaaUetbif  the  Unr  om^t  on  wlnA  tti 
results  have  to  be  secured,  the  total  OMta  aie  qoita  afMf 
per  unit  over  their  reasonable  value. 

The  items  which  appear  to  need  the  onginefr'.'i  stteDtios 
are  the  management  charges,  and,  amoiiR  the  scncratinRCOsI?, 
wages  and  repairs  and  luaint^'nance.  IflhcHc  co^t-i coulJ oulf 
be  reduced  to  normal  figures  the  unJertakinf;  vr ould  irrfa;-f 
benefit. 

At  present  the  financial  result?,  fairly  Hatisfactory  U3 
are  in  iheinselvcg,  are  bought  at  rather  too  high  an  averi^:* 
reveuuf— a  condition  which,  if  allowed   to  continue  wiil 
feriouely  hamper  the  development  of  the  concern. 

Besides  the  ordinary  dividend  of  8^  per  oeot..  aibnrlMW 
£715.  Ss.  5d.,  there  was  paid  a  preference  alban  difllMi  * 
4} jper  oent.,  which  absorbed  i'92.  14?.  Gd. 

Tbeilianaaed  demand  has  nectssitaUd  the  installaklaa 
a  now  feaoiating  cet  of  IftOkw.  eapaoily.-  A  new  boilar  M 
•lao  iaataUcd  daring  hat  year. 


Ibo  following  il  a  lU  of  aieeMo  imply  inihi  tfia  MNi 
ot  whidi  ham  bean  ana^yaad,  kigoihat  irflh  fho  drfa 


ifhieh  atatementa  and  aaalysea  ot  aooonnta  have  appeated: 

AbmdMn  (Minleti*l).._..Oct.  It,  iwn  Ktii««taa-a«i  TlM<i>MrKaB.)Jntr  to.!** 

an  (Mniilclpall  _....Ni.».  i,  i  > 

B*Ui  (Miinleip*!)   ApHl^i,  1> 

li.uilor<l  (Muiiiclp«I)   Aiii-  1  r« 

B«lt»lt  lMiinl.rip»l)  July  i:  1" 

RlrmlnicbMin  (Compatiy). . . .  K^pl.  1%.  1'  ' 

Bl»ckSiiini  (Muiilrliail)    _  .J«n.  la,  l* 


,  1 ,1 


UncMtorfMnnlclpal]  itn.  II,  )>•> 

UMdi  (MnnldpiU).  lite.    '.  «»' 

[.sloelUrlllnnlclnal)  Ju.  KIM 

L«yU)D  (ManldMl)   Kept   »,  iW 

r.lirerpo..l  (Municipal)  Jiurt  2L  IW 

I... ..I  .ti  I'   ini;.irn  l    .Jot*    i,  •»»' 

bii  .1  km!,-,,,  (  Mi.turlp.1)  ,  .»Vh.  It.  I'" 
W»ii.;ilMll»r  <Minilclp«l)  ...»«pL  11,  I" 
.S«wc«Jll»»ml  l«>trii.*ti;<'.i  H  1** 

N«w«jU»  a|X>nTTU«((Vi.l  Hi:.  U,!"- 
Sewport  iMiin.ll  Vl  'jnIclpaDliK.  l»v  l"" 
N.:irlfa»rr.pt..D  [r..mp*njrj  ..Ori 

N.jr-lrh  n;.:.mpiia)  )   .V,-i.  IJ, 

NoUlDK  HUIi.i..jmp»li7)  .  ..Mm-  1*.  l* 


B'-itirtipmoaUi  K'f'mpmy)  .  -Ht>i>t    7.  I  '  • 

ll.irj  (Mur.L  Ipil)   .Nu».  f>:i,  IJ.: 

Br».lt"nl  I  Mttnlclp»l)  Juno  SS,  1*> 

l;.-lght.-ii  (Muiilclpmij  Htj     t,  l*> 

Hrlrt.  I  (M-j3lrip«l)  ....Aon,  S«.  IW 

j^r.-m],-!  iKt  i  I  :  u;.'.)  June  1.'-, 

hrompl  'iut  KrliilnKlou(Cv.)Mu.  U.  \'j>' 

Haxiilfij  (Munlslp*])   .Nut.  M.  Ii»'>  K>.>tUnKh«iii  (MunldpaJ)  .  .Srr'. 

Uutoii.«|)r'»-1'r*Dt  (Una.)  AprU  II,  Im>i  oiillMni  (U>iiiI>.'Ii«I)  .......  I'<-:    1. 1!" 

Hiry  (MuDlclpftl)   (topi.  »>.  lot.  Uilonl  (Oo<np*ar)   April  II.  JJJj 

(  iBbrldK*  (Conpurt  April  IS,  lii^o  Poatrpool  (OnniiUT)  SipL  ^M?? 

('*nt<!rl>iir)  (Vlunk!lp«l)....0>ir.    ts,  lint  r<irt<BU>aU>(MiuUdp>l)....Aa(.  »<S 

Cviltfl(M<inlal|«l)  Dm.  U,  iM>J  rmoni  (OUB|iHiyl  Dm. 

CkMtaaCntitCMiapuf)  ..Mm.  ».  MmmiliM(Oiia«a«r)  ....»~tNo.  14.^ 

Ckaln(LMMt<w)  (Co.)  liar.  SS.  IIMO  atadtmCOoaaMr)  ........Ox*-  iS, 

ChilliataBi(lliialclpal)....Vor.  10.  l(Wii!aifl>»oaS(Oiinpaig)^^..JM»Sif£ 
etMaMrdfaaktaal)  A>it.  S.  I«a»  SalfMxi  (llanl«tp«n  jajS 

CInkMnraU  (Ooapaay)  ....M»  IS,  ISUJ  St.  Briwu  (Hanldpiii;     ..BM.  .}I<" 

CrardonrlluaiclBal)..  July  ».  ISSS  K*lwtaa(VnteT)  Jom  J. 

Darb*(lIiiaMpdr ...... Jan.  St.  ISW  ifiiwa (MnBldpd)   Dm.  «. 

OatnUniUaaUlial).  Km.  M.  ISSa,1kafiaMth(VMti7)  Kj' 

Ovtm  (Onvaarl   AptU  V.  ISW  ValkanMatUaaMpal)  ..5«'-  i'>.  ^ 

DaadM  (tfaaMaal)..  No*.  Ik  im  SaoSpatt (Maaldiwl)  JolT 

SirfMlMaalsip^l  AX- 

laadMlaiid  (MaolclMl)  t*»'- 

FulknUMM  (CaapaBj)  ....Anil ».  I«a>  Tkmtoii (MunlelpuTT. .. .. Jiw*  l^'^^ 
eiutow  (Maalelpall  .....Snn.  il,  l  «><  rtubridao  W«tU(MiiB.)  ..S*|i*.  1''" 
Otilldlard  (CMipaaT)  .._.  (>•  t    la.  I» <  Wakrfl<M  (UaBlclpal)    ■  0*^  '>  ^ 

H«llf»  (MnolcfiMj)  stfi.  .  Wklwlt  (liaBlelpaT)  Jum  *" 

lUmiiienmtlli(VMtrT)  _..Juno  »,  IA>'  WuuUwartb (Compur)   -Uir  >*' >* 

UkaipiUad  (VaatO)   ll>.  WesUlliMlKlOumiMBj)  .-.M«r.  J,  1^ 

Huls7(MiuilolBal)...._> Jii')'  -iJ.V*"  Whlielum (Maaldpd)  ..Ji«r 
UuT<«ili! (Uaalalpal)  ...UtL       l«t>  WlDchntorCOiiiponyi      'Vt    •'>.  " 

Uurj»  (Ojotatafl  lam  l«,        Wloiljor  (Cofflp^nr)..™..  ..l>=<-  ;f  l^i 

Uut  c<*»LUoaMai(Haa.)(^t  7,  H"  Wnklng  (r,)mp«n;|  O^- 

H(,T*  (CompaaTi   July    ».  .  >•   >Vi>lrirb»inpUjiKMaalclp*l)J«lr  ••  ''^ 

"PMBwWalr  II.1IM'. 
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Hr.tt  0/  ( '  <  .•ttenetmmA  V 
Oki*f  M^igimiir  

  YEAR  ENDED 

_  QTJANTITISS- 

„   loM  to  eonnimarf 
„    lold  fur  pobliollxhtim,  ftaL__ 
M  OMd  on  «rark»  —•••.••••i>«>^ 

Kumber  of  oonsumert  _______aimBi 

0"nn>T-tl.  i-;  1  'n  m  i'n  tn  S  e,p,  bmp* 
CArACITT  OF  PLANT  IN  «  C  P.  IijlKPt 
OAr&CITT  OF  FLAKT  Ui  UX^AXTfl. 

CAPITAL- 


READING. 

KotUtug  Ek'tlrW  Su|ii»l;  C* 
1889. 

AlttmBta-eumHit  trtMbraier  rab4rt«U«i». 

Arf'iui  T.  r-.n]^r. 


I 


HARROW. 

S»l/i«iiilier  25.  ISS^w  . 

Him;  wire  oiutiODMIf-Mimat. 

Arthur  H,  ^<h»w. 


AOIiiaik;^>£J>  BUT  HOT  VST  &SQ1UVIU  (fOZlU 
Sliar«  (aioMMd) 
Shan  (tinntlMI) 

EEFAiD  TOTAJ^  1  /  

BJSEEVB  OK  turxiBa  rras 

OKPRKOtATIOH  tOBO 
EXPENDED  (TOTAi)  —  

Flxnt 

fCE  OF  CAPITAL  AU(KIU1I_ 


£<n<,  mtol,  {<ixa 
SMtioQsrjr,  to:. 


RtAItlNG  [1 


in«t«ni,  ke,  

pu':i!ii-  lighting 
•ale  of  Uia|i«,  k«>  wm 
■niimllftoecrut 

EXPENDITURE 

TOTAL  COSTS 
WORKS  COSTS  

OemriMti>n  cif  dftlricity 

Fu«l  (luL'ludiug  cartag*,  ke.)  _ 

Oil,  WMU,  mtar, 

lUpiiln  rad  MtfntiMMiww  •< 

TXftrOtilieM    '({(o<rK>ti|r  —  —       — ^ 

»^a«;ai.ae,._ 

itfliiiiur«,  niuavaU  of  nulls*!  Ac.  — 
PvhlU)  lighting 


IM  tllifltM.  ta. 

riKAKOIAL  AEBULIS- 

mmmraomroft  VIAE  

flan  vurriti  to  Dnpr«dation  Tnnd 

Bum  Cfrrr*M      P.p^i^rT.'r  r.[  HioUag 
Net  Id-'  i  <  ■'        '  i  i-  .  i'     D' " 

BALAHCB  FiWtM  LAST  A&CUUUr  ........ 

BALAHCS  AVAILABLE  FOE  DISTEIBtmOB, 

OEonrAET  DiTtbiiib  plf  c  


PEEOEBTAaB  OP  TOTAL  COSTS  TO  flEOSS 
Eipenditurt)  per  kUowatt  capacity  ,  , 
ESVENVB  PEE  KILOWATT  OAPACITT 

KxiwQditure  per  U-c  [i.  Uni;>  cafi*^'' ■  ■ 
EBVSHVE  FEE  8  C.P.  LAMP  CAPACITT  _ 
BKVEMOB  PER  t  O  P.  LAMP  COHVBOTBO 
Priov  charged  (ur  U^hUuK.  p"r  uoit  —  — - 
Price  charKad  <ur  (lower,  per  Bidt___ 
Price  chiTifiKl  for  public  l((rhllDjr    


'  J  lainniim.  /WtltUii 


HARROW.— iBdhtdee  tfjM  on  ulitag  hvum  —a  f  fflowi  n»pro»#ivwBU  to  svaptt  ■  : 
I ...  1 I,  ■  i.t;i  (o  g«)»nitlo«  Hi  elMlitdlr  tad  tm  »>  ■alinr»«iic»  af  »uu-u  i»ul  u»d«r  nxjti  * 
•i(  -.r.  <  .  mim.n  *  Co-l  m  liMlaitT*cil»IkM4«r  IuiK-T<ar  In  Jm*  ».  Wt.  d  rue  b»ir  y«w  M  Iv. 


to  IkMUMO*.  W>4  «n  U«,    fivciaitm  tSi  to  <t«i'r<HHaith»i  In  r—ptct 


IvnnMweor 


:,ir.lr 


.  Hi* 
M 


|.v  lr..[.\iii  tii:|  .I'  M  II,  I  .v-itriii  .it  .-I   ( III -I li  "in  "lit  .1  i  I  II 

M«iw^(forllM|iarMiml».  j brladea A«,b«i as  wIiIpk  bout*  umI  it^  lin{*vTeffiK>)U  w i>iup(>ii]r 


I'llKi 
*'  'i1ijii-:iir. 

,     IlK  III  Ui 

.|.,.|l>  imkI 
! '  I II .  Eriil 
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{NMflkMHk 

>  ' 

PnUUtMd  miy  RMljr.  Me*  nzpeae*  ;  Foit  FTm.  nzpaua-H&lQMiiaj. 
HIlHlBl,  fobUiblsg  uid  Pristine  Offleai, 

1, 2  A  3  SALISBURY  COURT,  FLEET  8T,  LONDON 
M9*Micr  MftRollioni.  nbyrm;  "Bummuir  Kiwvtrn  ItMnimr. 


MMf  4fMV  OrVtM  lAouM  j«  Mi* 
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THB  BZTEM810M  OF  SUPPLY  MBTWORKB. 

A  dMKt  Fopar     Hr.  0.  Tnumnx,  pafaUalMA  b  aaolkr 

colanm  ol  Ibis  iss'ie,  imirhea  on  a  quesUon  of  ooiuidcnlik 
interaat,  affaoUog,  as  it  docs,  the  design  of  vhat  ia  freqaenti; 
the  most  coatly  item  of  an  electricity  supply  vrorkii.  The 
iliatribatiag  nakwock  ia  ooi  only  anawanble  for  %  large  pro- 
portioQ  of  the  eopital  txpanffitiiMk  bnt  ite  oxtaBsioB  hI 
ani]rlification  neccsi^itntoR  the  midobig  anil  re  making  of  aUrg« 
part  of  work  which  has  bucn  pmiooaly  curried  out  and  le/tu 
tinished.  An  extension  of  the  generating  plant  calli  f*'-' 
relativelj  Utile  oUecaUoo  in  ihe  omagemento  existine  l» 
vionaly.  Boilen,  engfim  uid  dynenw  \mm  Toof&t  ^  ^ 
added,  and  scimctimeH  nl~o  i\n  oxtra  pani'l  to  llie  swiieh- 
board :  and  if  there  ia  no  room  for  thcae  in  the  station 
a.s  it  stands,  the  removal  of  a  "  temporary  end  ' 
tlie  extension  of  the  building  is  no  aerioos  matter.  Ibu  tbe 
ooit  of  the  origiaal  boildiags  and  generatlBg  plant  plu  tint 
of  tho  ailditions,  ia  relatively  little  greater  thun  what  it  WOulJ 
have  keen  had  the  work-i  been  bnilt  with  greater  eapsdlj 
initially,  and  interest  atul  liiukiiig  fund  on  the  addiiioo^l 
plank  haa  been  aaved.  With  tho  diatribntiag  natvodi,  hew- 
ever,  {he  easa  is  otberwioe.  Sappose  eableo  are  laid  of  nfl- 
cicnt  si/.c  for  the  demand  in  two  or  three  yeaw  from  the  ^o'-' 
uf  the  erection  of  the  atation.  When  this  time  has  elapee>!, 
and  the  consumera* daouHld  becomes  greater,  new  mains  must 
be  added  and  old  ones  strengtbeaed  in  sectional  area.  liii' 
does  not  merely  mean,  however,  the  addition  of  cables  in  W 
htreela  put  on  to  the  cud  of  tho  network  in  tho  same  wsy 
tlie  new  plant  and  building  ia  added  to  the  old  one.  !■ 
tbe  atrevto  whore  malna  an  already  laid,  the  dtMol 
will  have  been  incn  n^rl  by  ti  n';mbcr  of  new  consumers,  tfcl 
(all  of  pressure  will  have  become  too  great,  and  the  main* 
will  have  to  be  increaaed  in  atze,  or  additional  feeders  or  dit 
tiibutora  added  in  tbe  aame  position  aa  the  old  ones'  Uon- 
over,  as  well  as  the  ooot  of  opening  and  re-maUng  tta  sbe* 


a  second  time,  tlicro  will  he  to  some  extent  a  doable  ( 
dituro  in  insulation  and  sheathing,  as  two  cables  of  I&* 
section,  for  instance,  coat  considerably  more  than  a  siBg1<! 
cable  of  double  the  aookion.  It  ia  theiofoie  diffienlt  to  hit 
the  happy  ineaa  tn  dealgnlng  tbe  cable  netvoilc  of  a  of 

eluctjicity  wurka.    Coinpaiiic.';  Lavo  often  been  too  apt  !• 
economise  copper  in  tho  first  instanoe,  so  that  their  net- 
wotin  have  had  to  be  almost  lemodelled  within  »  vtr; 
abort  period  of  their  inaugoratifln  ;  and,  on  tbe 
hand,  consulting  engineers  to  local  authorities  frequently 
in    tot)  lavi.ili   an   expenditure  on  mains  at  the 
The  dilliculties  io  design  in  this  connection,  and  vA 
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oooftaional  bad  soluticng  of  the  problem,  have  liecn  hidden  to 
a  large  ezteat  hj  the  obsnge  over  from  100  volta  to  200  Tolts 
"  decUnd  "  pnonn  vhich  has  taken  plaea  in  muAj  all  the 
British  electrioity  aapplj  works.  We  have  heard  from  time 
to  time  of  the  difficaUies  of  the  cbange  over,  of  the  wonderfal 
and  BJiccePiiful  inakoshifts  to  avoid  intorruplions  of  supply, 
oad  of  the  trouble  ccc«sioo«d  by  the  few  refractory  coasumers 
who  nfned  lo  mdv*  tli«ir  cketrkal  tnergy  at  a  bfghm 
prcBBTire ;  bat  tbcso  difficultina  are  nothing  to  thoEC  which 
would  kftve  been  mtt  ^ilh  iu  i]uadruplii)g  the  sectional  area 
of  the  mains  (to  «hi6h  a  doabling  of  9\;ppl7  preMore  ia 
•quivalent  on  Uw  baaia  of  peKontaga  drop  of  piMnita)»  and 
the  expense  benmd  will  ham  ben  hnt  a  Email  fiaelioa.  As 
an  inoreaco  of  permissiblo  cocsmn*  rs'  preCKure  to  ai^ovc 
250  volts  is  improbable,  the  designer  of  networks  most  now 
make  the  most  of  the  poesihiUty  of  ibifUag  the  baliineing 
points  of  his  tbreo-wire  sjstem,  varying  the  positions  of  his 
main  feeding  points,  branobing  or  swallow-tailing  his  feeders, 
and  drawing  in  additional  ones,  and  otlier  similar  moaEiireB. 

These  matters  were,  however,  not  entered  into  bj  Mr.  Turk- 
BDix.  Looking  at  the  afeljcat  from  a  nanoirer  pobt  of  view 
he  indicates  that  the  electrioitj  enpplj  cDgiccer  ma.qt  devote 
his  alt&ntion  to  Increasing,  hy  hou'-i  or  by  crook,  the 
"density  factor,  "  or  the  number  of  tight  oandle-power  lamps 
per  £1  of  mains.  Leaving  on  one  ^de  the  nccdlsnntss  of 
namrfaelatfag  a  saw  nana  for  enrj  ratio  that  may  oecvr  to 
theauthorof  n  Pap^r  on  an  oUftrical  eiilj'icl,  Mr.  Ti  nKnrt.i.'n 
dietam,  "get  the  luains  loadid  up  with  every  kind  uf  cson- 
Bumerwithin  reach  uud  the  load  factorwOltakocareof  itself," 
if  oottdemaed  at  onoa  by  the  first  two  fignzc*  RivcQ  in  Ilia 
Papar.  BcigbtoB,  with  1*03  lamps  per  £1  worth  of  mabi  tells 
26*4  units  per  acnam  per  £1  worth  of  niain,  'while  at  Aberdeen, 
where  the  "density  factor,"  aluvu  dcllcii},  is  1-21,  or 
20  per  cent,  higher,  the  number  of  units  gold  per  annum  per 
£1  oimaiBis7*8«  or  leaa  tliaaoDa-thiidofUMfijiightflin  figure. 
TtSa  zafio— nvmlier  of  mdta  aoM  per  aminm  par  <1  worth 
of  main  -Vr.  Ti  rnkt  ll  suggests  as  an  optional  definition 
of  the  d(n:^ity  factor,  presumably  tluuking  that  the  name 
is  more  important  tiuo  tba  defildtiaa.  To  complete  his 
iDTeatigation,  be  must  define  an  encouragement  factor, 
a  liva-over-y our  shop  factor,  an  early-closing  factor,  and, 
Ias(  hut  not  least,  a  total  abstinence  factor.  1(  i.'i  no', 
additional  consomers  that  are  needed  per  yard  of  main  or 
afMitfanial  lanpay  bat  additional  loag-buBiag  laopi— in  Ibet, 
a  better  load  fartor. 

Mr.  Tiii!iw:i»L'h  method  of  iucrtaiiiig  the  number  of  con- 
sumers needs  little  comment  He  gives  an  sooount  of  the 
Tjnemonth  tama  for  wlwt  was  originally  calkd  Ciea  wiring, 
and  faatrinea  btan  called  the  easy-payment  eysteitt.  and  the 
precautions  which  arc  taken  ti»  present  it.s  htcnming  a  free- 
and-sasy  payment  system.  Finally,  he  dcBcnbea  a  two-meter 
system,  which  may  be  considered  aa  a  modification  of  the 
Wiigiit  ^atenr,  to  gat  over  the  consumer  density  faotor,  or 
tta  dmaity  of  Ilia  oooanmer  in  appreciating  the  traa  value 
and  importance  of  the  maxituutu  demai^J  indicator.  He 
aoggests  that  each  consumer's  lamps  should  be  divided  into 
two  dmiila,  the  long-hour  and  shortrhotir  lamps  to  have  a 
main  on  aaoh  oirmiit,  and  that  tbo  charge  should  be  at 
difheeot  latea  on  the  two  drcuits,  the  engineer  presumably 
to  decide  nhich  lamps  should  be  connected  to  the  loDg-hour 
and  which  to  the  short  hour  meter.  A  simpler  method  still 
woold  ba  to  have  diibrent  tariffs  for  difbnnt  daeses  of 
OOnannera,  but,  unfortunately,  both  tlie^e  cyatems  would  be 
preferential  charging,  and  therefore  illegal.  The  Wright 
nyctem  is  probftl'ly  the  neareiH  to  preferential  obargiBg  that 
the  supply  angineei  can  legally  venture. 


Reverting  to  the  main  question,  Mr.  Ti'bkri  i.i.  has  either 
mistaken  the  nature  of  the  problem  before  the  distributing 
engineer,  or  else  he  attempta  Co  aoiw  it  in  tlia  wrong  manner. 
What  is  required  is  not  an  increase  or  decrease  in  a  factor  of 
oonBumer-density,  in  whichever  way  this  be  defined,  but 
a  network  so  desigr.ed  that,  while  the  initial  capital  expcu- 
ditore  is  kept  a«  low  as  possible,  the  oost  of  extensions  and 
anpUiicntlMu  ahaltnot  be  udalj  gtcat. 


REVIEWS. 

Oontents  Subject  Index  to  (Hnanl  «iiA  iMiadical  UtantaM. 

r  .mpiM  bf  A.  CuTGRRvt,  F.B.HIit&    <LiadoB:  The  Authair, 

Pulilic  l.ibr..ry,  Wett  1"  )    10*.  6d. 

Mr.  Cotgrcavc  has  devoted  an  immense  amount  of  labour 
to  the  eoinpilation  of  a  oontenta  index  which  oc<"'.ipiea  about 
750  Hvo.  pages  of  closely  printed  matter.  The  library  at  West 
Ilam  contains  55,CW  volumos  and  that  of  the  Guillo-AUca, 
Guernsey,  of  which  Mr.  Cot^ave  is  hon.  librarian,  05,000 
volumes.  Tho  author  has  he«n  assiatcd  in  his  laboura  by  a 
ntinihcr  of  libra rian.i.  The  book  may  be  regarded  as  an 
attempt  of  a  busy  librarian  to  give  Horno  idea  of  how  valuable 
such  an  index  migbt  be  made  if  underUkfoi  by  a  large  body 
of  experts  and  issued  periodically.  Mr.  Cotgreave  has  had 
the  satisfaction  of  securing  a  subscription  for  more  than 
1,000  copies  of  his  book,  and  the  bwot  with  which  the 
volume  has  been  received  must  be  the  measure  of  the  oredit 
due  to  him  for  tiie  good  work  he  has  put  into  it.  Thennadbar 
of  works  whidi  bava  ben  rai^jnd  to  ibr  aotea  and  referemaa 
in  the^roparatiiDB  of  tba  Indas  aioaadi  lOO^OOO  voliunes,  and 
(be  aatbot'a  fitnaM  far  daaUng  witb  ao  oonqdix  •  aalaaat 
ia  abown  m  tba  inoeeaa  atttfned  by  bia  "Ouillea-AlUs 
Enoyolopwdio  Catalogue,"  '*  Subject  and  Chronological  Index 
of  Fiction,"  and  other  works.  In  addition  to  Uie  references 
which  are  given,  a  useful  featurt;  in  the  liiiyraphical  and  other 
notes,  which  will  prove  of  Infinite  service  to  those  who  are  not 
informed  on  the  sutjccta  to  which  the  notes  refer.  To  elec- 
tricity only  a  small  qiace  is  devoted  under  the  headiuKs  of 
"  Klectrio  Light,"  "Electric   Railwave,"    "  I'.lcctric  Tole- 

frapb,"  "  Electrical  I'-ngineering,"  "  Klectricity,"  "  Klectro 
lagnet,"  "Ehelro  Mttalturpy,"  and  "Electrolysis,''  and 
there  is  evidence  that  tbo  libraries  of  which  Mr.  Cotgreave  has 
the  call,  as  well  as  those  of  the  many  leading  librariiuu  who 
have  oome  to  bis  aasietanco  in  Uie  compilation  of  tbo  work,  are 
deticient  fai  tba  prindpal  atandard  works  dealing  with  electrieal 
scienoe  and  engineering.  The  indexed  artiolaa  and  books  on 
fhaaa  anbjects  are  in  only  a  few  case^  reoogniaad  test  books  or 
standttd  worka  of  refereoee,  but  aire  ohiefiy  popularly-written 
magaalna  eontribnliona  Tbii^  hovever,  points  only  to  the 
impossibility  of  anything  like  a  OOBipeafaiBMi?*  anbj*Ctjnde» 
being  compiled  by  one  man,  howavar  antbnafaMtii  and  flom 
petent.  In  any  new  edition  of  the  "Contautl  Index"  we 
hope  to  find  a  great  extension  of  tho  "  LM  of  Boaks  on 
Various-  SubjtctH,'  which  forma  au.  appendix.  The  aarange- 
mentof  the  "  Contents  Index,  "  the  cUarnt;.sd  of  printing,  and 
tba  general  get-up  is  most  oreditable  to  all  concerned. 

La(ona  rar  i'Eleeltkiti.       Kmc  otJURo.    (Paris  i  Otuthier- 

Vilknet  Fill.  IVOO.)  6Ui  MliUoo.  Two  vuU.,  I2t.  each. 

U .  OtwdlB  Una  work  will  eaaiain  ana  of  tba  beat  text 
booba  en  daatddly,  and  will  donbtlaM  oontiaae  to  ba  need, 
not  on^  ait  the  uatiM  UonteHoia  «f  latgak  of  which 
M.  O^iwd  ia  dhaetor,  bat  In  nnmerana  other  FraselMpeaking 

schools  and  colleges.  Socceeaive  editions  of  the  book  have 
enabled  tbo  author  to  keep  pace  with  the  rapid  developments 

uf  the  science  and  practice  of  electricity,  and  in  this  he  is  the 
more  to  he  <:iin;.:ratulftUd,  as  hii  "  lessong  '  give  not  only  a 
thoroii;^h  thcuretioal  groundwork  for  Ihb  htudeiit,  but  also 
allotd  hiiii  the  nuaoK  of  acquiring  more  thau  a  i^upeitiuiai 
knowledge  of  the  techniL-al  applicationH  of  electricity  and  of 
the  problems  actually  presented  to  tbo  eleotrkal  engineer. 
Tni:,  is  particuiiirly  uotioenble  in  the  portion  of  TeL  L  iaaBiy 
with  dynamo  design. 
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THE  Fuci  nief  lov  ou  mn. 


;  or  any  force  other  than  tliat  <l«o  to  thu  pnorgy  of  the-  movin? 
car.    In  the  ordioary  hind  bnike,  the  b  vorg  which  sctunte 
■  tke  brake  ahoas  are  moved  by  a  chain  which  u  wound  up  on 

Tbe  oriiOMr  faai  mlolMi  bnln  tor  tramcars  bM  thrae  the  bnk»  ipindle.  In  the  Pric«  brake  the  chain  is  woand 
principal  de(e«to:  (1)  It  lalm  ft  MmMntimjy  loQg  tun  to  [  ap»  «  ?l>>«b  omt  th«  ul«  of  Um  mc  wboela. 
apply,  (3)  ita  font  of  tppliMitiim  it  H&ted  brfbo  ttmgth  Tldi  alMfO  b  tbtown  la  ood  onl  of  gMur  with  tha  ttito 


nf  the  driver,  (8)  to  prevent  a  «oaetant  strain  upon  the  dri%'er 
vhen  the  brake  shoes  are  applied  to  the  wheels,  a  ratchet  and 
fKul  MO  introdoocd,  wbieb  psmnta  tbo  dtiver  fram  gaqging 


means  of  a  friction  clutch  operated  by  the  driver.  This 
general  arrangement  is  shown  in  Figs.  1  and  2.  The  several 
dindwantagiM  of  the  ofdinaqr  hand  bnke,  u  meotioiied 


the  amount  cf  biuking  iietion.    Tiie  Price  momentum  friction  '  above,  are  met  as  follows:  (1)  The  Price  brake  U  applied  by 
brake  was  icventtd  to  overcome  tiiese  disadvantage?.    It  docs  i  tl;e  Tutn  ing  wheels,  aud  the  quicker  tin?  wheels  are  moTitt)^ 
this  Baocwafolly  without  the  aid  of  eleotl:ioity,  oompretaed  air,  [  the  quicker  can  it  be  applied,  (2)  the  possible  forae  of  appU- 
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eiHoa  fa  TOMtiMUy  MHlimiftJ,  (^flM  cklTCr  Mnftd  moli^ 
bow  nMMh  Blip  ia  taking  plaoe  m  the  Motioo  datoh  Mtd  eooM* 

qoenUjr  can  gaage  to  a  niMtj  the  bmUng  aolion  bo  wiahea  to 
apply.    Tho  maximum  brakinf;  action  of  a  brake,  as  is  well 

kDOwn,  is  when  the  whc'  In  ri^'  1::  ?;  ^      '   m  t!ie  rails.    The  i 


kMHoaeted  to  »  vire  rope  with  a  spriiiK  ia  it  The  nne  lead* 
from  moll  platform  in  as  nearly  a  dheet  line  as  possible  to  s 
cross-arm  lever  which  is  supported  by  the  car  bo3y  frame  and 
attached  to  the  top  of  a  telescopic  rod.  The  rotalioD  of  tho 
telescopic  rod  moves  one  of  the  discs  of  the  frietion  clutch 


dhfer  can  obtain  this  luaxmium  brakiog  action  with  greater  I  against  the  other.   Figs.  1  and  3  show  the  oonnections  for 


Fio.  A— EsB  View  asu  SEi^rioa  or  Cti  rea  oa  »•  Phice  Car  Bb.\kk. 


eaae,  fddMr  MtioD,  and  nonfcrteiaty  tli«i  vitli  aay  oHm 


An 


n»  brake  consists  esfontiiny  of  three  parts :  (1)  

■oaBnammt  of  kran  for  opentbig  the  friction  clutch, 
(n  tho  fiiotion  ohiteh  aod  bonel  for  winding  the  chain  opon, 
tho  oidiiiaij  kmn  for  ^nMl^S  eboco  ntb  m 


Fm.  4 


'tecMCMirarM* 
Vra.  6. 


•re  fitted  to  the  ordinary  band  brake.  The  brake  is  operated 
by  means  of  a  chert  handle  which  is  attached  to  a  staflf  placed 
clore  to  the  ctntre  of  the  dashboard.  This  handle  ia  detach- 
able, and  tbo  dllw  iic«  tbe  one  handle  for  either  end  of  the 
«tbitbeiWM«ijMft«oiitioUerhuidle.  To  tbe  loKtc  cod 
of  tho  staff  aadvtbopliittmniiaMMbid  Almroinwl 


this.  The  friction  dotch  (Fig.  3)  oo&siatB  of  two  east-iroa 
discs.  One  of  th«M  dim  M  «Mk  irith  »  band  or  doofs^ 
wbiehisiitetoaHm  vpoadioailiof  fbo  oaviAoak  TUa 
band  is  fcao  to  ooffo  in  tm  waya— lint,  in  Oa  dlnotion  of 
rotation  of  tta  axb;  laaood,  pualld  irith  tiia  azia.  It  ia 
'  in  tha  anood  diMrtioD  bj  tha  ofaiatkn  of  Um 
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Bcopic  rod,  aod  when  it  is  thus  pressed  against  the  second 
disc,  which  ia  cast  on  the  car  wheel,  it  moves  in  the  first 
direction.  To  lock  the  friction  elatch,  and  make  the  barrel 
move  with  the  wheeli,  the  driver  only  has  to  move  the 
bukdletbtoii^  adiatanoa  of  about  Sin.  xbeatbebiahaahoaa 
aia  pnoiad  Mghtac  and  tightar  asaiaal  tha  irfaada  uriil  tbo 
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wheels  aro  nearly  skidding,  wljim  tho  driver  rclea>;c.-^  hia 
buidk  «  very  little  bit  and  allows  alip  to  take  place  in  the 
fiiotion  elnti^. 

Borne  severe  tests  have  been  carried  out  in  New  York  on  a 
series  of  dififerent  makes,  and  the  resalts  obtained  are  most 
iDtarutiag.  TbeM  tests  were  made  od  the  power  bnkw  in 
OM  m  the  foooklyn  Heigbta  Klectric  Tramwiji.  The  InekM 
tmtefl  wmm  we  eic  faimkei  with  ule-driven  eompNMOir,  end 
two  ftivtnfeM  wtth  notoMilMB  eompwwow,  w  h  to  oom 
pm«lwab  Into  witli  the  Piioe&ioiieBteike.  B^BMeate- 
ttwei  ol  the  esfenl  oompenlM  v^boee  eppmln  wis  heing 
tested  were  preeent  during  the  teeta.  Cars  were  taken  from 
eerrice  to  one  of  the  depAt  shops  where  the  brake  rigging  was 
pro{)€rly  adjusted  for  m  rvicn  condi' ion?,  and  tho  necessary 
instruments  installed  on  the  ou^,  which  were  then  loaded  with  I 
10,0001b.  of  inm  apilne.  The  «an  teeted  were  monntad  on  I 


CamfanUM  Tttt$  ^  Air  BnlM  and  /Viet  JibmtHhm  Bnik. 


I^eflnlc 

Spwdof 

flftlr  in 

br.  »hm 
br«k«.  $2," 
pat«M.I 

Tim*    DuLutce   Ki'i' y 
Ittkcn     In  r««l.       bnke  if 
t«*tat>|  wbM  <«(NMilr<> 

•Mowk.'iUiUad.  itgum 

Airl<nk«  txir  ilrlftBl 

<'<>di|>re<*»r  1 
A'f    \/r»ka    niot'ir-  \ 

Air    brak*   omutr- 1 

Price  moMtni 

1M7  U»4 

16«5  1865 

1663  1386 
1668  1C90 

««$!««  vvi 

868  1  0-00  794. 

866      3  62  746 

7  )K      39  3  92 

I  N.B.— Hm  abora  moIU  were  obuioad  bjr  taking  the  evareceat  in 
OB  i  dUiMt  iMta  in  wh  aw. 
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BMUdmuiu  traction  trucks.  Tho  speed  cf  the  car^  at  any 
bMtint  WM  cornputfd  Irom  the  record  of  a  chronograph 
lerolution  It  ;  i  Till  r  I 'A  li  ch  famished  an  eia<  t,  c!:iiiiit  <i(  ihv 
wheel  rovcilutKins),  from  the  time  occupied  by  each  revolution 
and  from  a  record  of  tLo  signal  to  put  on  brakes  and  the  stop 
of  the  car.  The  wlieel  circumference  used  was  obtained  Lv 
rolling  the  car  slowly  through  lU  revolutions  and  taking  tai  i 
nwaaoremeuts  of  the  distance  travelled.  When  the  wheels 
did  not  skid  the  length  of  a  run  compattdfiMm  the  namlwr  of 
levohitMnu.  when  cheeked  with  the  Upe  meAauenmite,  igtecd 
within  ^,ih  of  1  per  ewL  ^  «er  wm,  hi  eedi  ceie,  made 


to  accelerate  \ery  slowly  so  as  to  avoid  nkidding  duno? 
acceleration.  At  speed.s  lesa  than  l-^  miles  per  hnir  toe 
si'veral  ciirw  wire  twtcd  on  tho  eanie  track  ou  a  Jnwn  b''"'*^ 
of  U'll  per  cent.  The  results  of  the  several  tests,  as  sappli^ 
to  us  by  MesstsL  Bobcrk  W.  Bkokwell  ft  Co.,  en  shown  in  tM 

above  tabln. 

Fir.  1  huws  the  speed  curves  for  the  Price  momentum  fru:^ 

lion  brake,  and  Figs.  6  to  7  show  the  correspooding  curves  plotK<J 

from  the  results  obtained  with  the  air  brakes.  Fig-  s^"!^^ 
the  difltoaeee  and  timee  taken  to  eome  to  a  etaadatill  mth  tbe 

Frioe  bntko,  Fige.  9  to  11  hetag  •faailw  Mdti  with  eir  toak» 


Digitized  by  Google 


THE  ELECrRIClAN,  DECEMBER  21,  1900. 


321 


PHYSUUUi  SOOISTf . 


At  an  ordinary  meeting,  held  in  tlir-  Phy»icjil  Lain  r,itv)ry  iif  the 
Boyal  College  of  Science  (by  invit&tion  of  Frof.  A.  W.  Kucker),  gn 
December  14, 1900^  Uw  Vtiulm*^  Or.  Oliver  Lodfe^  Maig  la  ikt 
cbair,  •  Paper 

•«0b  BiMMtt  niKtU  and  ths  ImtHm  <f  Btelrie 

Convection  " 
vTttB  read  by  Prof.  A.  .Scdustiu. 

L^ileulation*  of  aelf-iadnction  are  bated  on  the  a^^umption  that 
the  current*  which  traverae  «  eond'ictor  fill  it  .ntinuonflly,  the 
flow  beinjf  treatftH  .u  th%t  of  m  incomprccsibie  lii|U!  i.  The  sump- 
tion i»  peiierally  r.  r  '|4ii;-.  ii  !|. a  to  hold  in  Ihf  av;  i  t  eli  i'tr  slyte* 
where  elwtricity  i.i  »;».iiv»;j'-'i  iiy  n  numbrr  ..f  irrC|^ularly  iUj-rilr.i(ed 
ion*.  In  the  immediate  «i'ii;hl::n;rh'i<^l  i,f  ^-icli  an  itm  llu  niaciu'tii: 
fi«ld  ia  uiaoy  times  greater  ibau  thul,  uIt.aUu.-d  ou  the  aup|>ai>iui>n 
ofceBtmnm»<li«toiMti«i,  aadkcnce  the  total  magnetie  enei^  i» 
wdoMitiiBieted.  Wbat  u  univemlly  reco^cniaod  io  tbe  caie  of 
eltetjolytee  mtut  alHO  be  conceded  when  the  cuneat  ie  eoavmd  iij 
a  gii^  ud  tbe  kl<^a  i«  ^aininii  ground  that  even  in  eolid  eoadneton 
the  etirrent  oo»>i<t9  of  potitive  and  UMrtive  electron!  morin(>  with 
different  velocitiiR.  It  is  the  objcet  Oltfae  Paper  to  calculate  the 
additional    f.  rtni  hMomc  ni>e«»»HrT  for  thp    cvr.l  .:iti  in 

of  (elf-inil'ii  th  ii,  a-i'i  t,,  ili-viis-  the  pn--i1.!.j  c.n,.<!  Ill  whi.'li 
the  COrT<!Cti>(Us  luuy  iflei-t  ,  \|H'lii:ii  !i?iil  r(.'?ult-.  Th.-'  Ill,ltl:fl:i-ilit--lLl 
inveilti)(iilion  sli  iw-    llm'    it  tn  i-u'.'.iry   1)  .1.11  a    i  r.in  rtiiii; 

trrm  coulaiuiog  a  4u;uttii>  which  miiy  cosivcmiiiiily  be  £iill<r4 
electric  inertia  The  author  ha«  calculated  the  numerical  value  of 
thi«  ([uantlty  in  the  caae  of  a  aolid  eoiuiuctor  and  £nd&  it  to  be  about 
2  X  1"-"  (.:.Q.S.  noita  It  ia  of  tlie  diiaeneioBe  of  a  enifR<e»  Tlte 
Mperiinent«  of  Herts  liave  proved  tlut  if  eleetrie  iacrtw  exilte  it 
matt  be  le«i>  ihuu  18xI0~-.  In  the  cam  of  liciuida  «ad  galea  the 
electric  inertia  of  the  riioviD2  ion»  becomes  much  more  important, 
and  the  calculation  of  !>eIf-inuiiction  by  the  ordinaiy  proeeiseji  give* 
erroneoii*  result*.  The  introduction  of  a  term  representing!  inertia 
alter*  the  general  equiUiono  of  electric  motion,  and  the  author  haa 
applied  hi.*  mn<lifieil  theory  t->  l/t-yden  .i»r  dischirgcj,  the  elcctrode- 
IrK*  di*=harKe3  of  J.  .1.  Thomnon  an  l  tb<>  olectrnmnjnetir  theory  of 
lijjht.  In  therji.i,'ofeIoi;trndele»»di«chni.;. -i  iu  .1  viitiiou-  i  r  jfiolx 
it  i»  «iig^fst*'<l  that  the  absorption  of  cocrgr  mav  not  onlv  b«  due  to 
the  conductivity  of  tbe  gM  mt  elw  to  the  inMrtk  wliicli  it  peeieeita 

A  Paper 

"  On  Magnetic  PneentaB* 

waa  then  rcail  by  the  Fame  author. 

The  moHt  drlicutc  methcxi  of  inveitigtlin^  the  inlluence  of  electric 
inertia  in  l>4iu'd  i>n  the  electmnjotirf  f<»r':.'s  introduced  bTth«  motion 
of.  ou  l  lor*  C4irryinj{  ele<'ii>  <  urri-T  i'  If  electricity  li^li.iwg  like 
a  body  posH-JUiin;;  inurtin,  the  rotation  of  a  body  through  which  cur. 
mnta  pan)  should  iifTcot  the  II  iw  nf  tboe  currents  in  the  name  manner 
at  the  earih'i  roialiuu  affect*  (he  dirvction  of  conents  of  air.  If  the 
•ail^'e  uegiBctiHn  ii  dat  to  eleclrio  eamnti,  it  le  intereating  u>  we 
If  the  effccte  of  intrtta  ceo  explain  the  Menlav  variation.  The  in- 
vcetkjttiein  th<jw»  that  a  ina|jDvti>-.  ptuceesion  of  the  character  of  the 
MrnHir  VUiulion  would  be  produced,  but  tliat  the  precetoion  would 
be  very  much  «l<>wer  lhaji  the  variations  actually  observed.  The 
<<ubjcct  is  worked  out  mathematically,  dvalinK  fint  with  the  ca«e  of 
currenUi  in  n  Kpherical  AcH,  atiit  thtn  f/xttntTi-y^'  'hp  Tfsmlt  to  tlie 
en<eof  n  spbt-r'-.  'l  lu;  i.iK  iil.iv,<i  jiLriuii  nf  a  rvciiicomeo  out 
M  7  X  ICi"  y.-ut  H  ilir  i-urrtnts  arc  tontinod  to  a  thin  alifi*  of  tlie 
earth,  \]n-  timr  v.nul  l  li  -  reduced  to  nliout  14x10"  years.  T.i  j  ru. 
duce  tliu  tKinit!  p):si<;>ti  ut  the  *eciilar  cbangu  the  current  sheet  wnuUt 
have  to  Ik:  of  molecular  dimen*ioh«.  Thi«  >UKi{cata  the  poaiiibilily 
of  the  phritomeiK^n  of  ^ular  variation  being  rather  of  a  molecular 
than  of  a  molar  character. 

ProL  KUCKEH  eoogmtolated  the  atnthor  upon  hi»  atteoipt  Ut  mtUt;  the 
|irebiiai  el  tiiKitiiil  mgnetixu],  and  vjaimad  the  hofie  ihet  further 
ealealathw  wouU  tlkraw  more  litiht  upon  tUa  diflealt  tabient. 

Mr.  liU^KI'SI.EV  atketl  i(  the  time  of  the  aeeuUr  rariatiot)  would  be 
alleml  if  tbe  iiiteri<ir  of  the  earth  were  litpilii  or  iioliH. 

The  CH  AlUMAN  iiWrved  that  tbe  |>rw;e«<t(in  vem  rapid  in  the  cieeof  a 
thin  l«y«r  "f  gv,  and  awmtionol  J. .'.  Thomson '»  notion  that  tbe  eleftjoun 
were  throws  off  by  oantrifuBsI  (crc«  and  formed  a  moleeolar  layer.  Hertx 
faMeeqieri— Mea  dagtndtjr  leri  ImM  for  neterM  ieeriia  beude* 
4«eliWBagaetie  faetiiik  to  the  pneant  iIimit  the  dJrtfoetion  dimppcars 
and  there  it  ouly  uoe  inertia,  und  that  elec'j-Dina||;nriic. 

Priif.  .^YKT'  'N  mii<l  if  the  iwu  furina  of  inertia  wito  electroma^etic  he 
would  lilip  til  know  why  in  detecting  tho  lecnnd  form  it  wm  ueceiiK«ry  to 
anociite  it  n  ieh  an  absorption  of  enerKT  aa  in  the  cAxe  of  au  elecif  nlelem 
diacharge.  Id  thecnse  of  oflinary  irlf  inrluclioD  there  it  uii  iklrturptton  of 
energy,  aii<l  If  there  i*  abwptioa  in  the  ne^roDil  form,  luid  if  tbor  are  both 
e]eclrtjiiii>«;t;i.-tio,  lie  would  like  to  know  lite  diflWvnca  Ixtween  the  two. 

Pri.f.  ."^CHl  .=^TK1;  rLp:vii:«  Ui  Mr.  ISlakMley,  Haiti  th«t  if  the  interior 
i)f  tbe  t-artii  v*.:r''  iT'-iir-il  \i  li.|ui  l,  the  perioi  of  the  cycls  wouM  be  about 
100  time*  Um.^o^  reply  to^^Prof.  AyrtmOtc^ wAiMhi jha<l  only  eiiad  one 


conductor  oould  alio  be  eiplaiiMd  by  itaalec'jnic  inertia  JtwaaimpoeaiMe 
ermt. 

T'lni.   \         T!-"i  kER  roii'l  ii        i  r 

"  On  the  Uacnetic  Field  produced  by  Electric  Tramways." 

Taking  tbe  caw  of  a  tramway  in  which  the  cuirent  flowa  along 
a  trolley  wire  froin  the  Mwer  hottsc  and  returns  partly  through  th? 
rail*  and  partly  us  e.irth  currL'ntH,  iht'  n'illi')r  ha*  shown  thaL  the 
vertical  ditturliin^;  fan  s  .n  .my  paint  ts  due  to  the  t:;irrent.H  in 
th«>  feedera  ami  i.uU,  mi-I  th.u  tli-j  aarth  eurrenta affect  the  lion-'ontal 
f  >ri't>  only.  Kxperiiueut  .-thowa  diat  it  is  chietly  the  vertical  force 
iti''tri)iiienta  which  are  affected  by  the  establishment  of  an  electric 
railway,  and  aioce  tliia  dittarbeace  ia  due  to  the  wires  and  rail^  it 
ia  impoiMlilc  ior  an  obierviitavto  lie  protwcb  d  by  rivea  or  otMr 
natonl  feetnreeof  the  diitrieL  A  praUminery  investigatiim  Uheaed 
on  the  AMumption  that  tbe  trolley  wires  and  mib  are  tneeSatad 
conductoris  and  that  a  fraction  of  the  whole  current  letam 
aloug  tbe  mils  to  the  iterator.  The  effect  of  the  railway  at 
a  disttul  point  U  due  to  the  ditference  of  the  current  in 
the  trolley  wire  and  the  hypothetical  uniform  mil  cnrre.nl, 
the  effect  of  which  at  the  point  considireii  is  e<jiiivahnt 
to  the  actual  rail  current,  which  varies  from  ooint  to  pnnit. 
It  is  thtts  shown  that  the  di.'^tnrbance  increaaea  with  the  length  <  f  the 
tramway,  and  for  a  tramway  of  given  length  the  disturbance  is  a 
til  Lximum  at  points  on  a  line  perpendicular  to  and  bisecting  it. 
Experiments  made  at  Stockton  on  tbe  nugaitude  of  tbe  dLsturbing 
force  gave,  with  tha  votical  torn  iMtraiBBt,  a  lealcage  of  Id's  per 
cent,  end  with  tlie  hoiiiontd  foiea  insbrvnnnt  s  leakage  of  161>  per 
cent.,  a  fUrljr  ckae  ■gteenient.  The  assnmption  that  the  termiiude 
of  the  line  are  ahove  and  below  the  average  potential  of  the  eerth  h^ 
the  MUne  amoaut  reapectivi  ly,  .md  that  the  k.-ilc.ai;^  at  any  point  is 
proportional  to  the  poteif.i.il  ililf.-nmce  iftacfn  the  nil  iini  the 
enrtn  \v»h  to  the  ordinary  th^ry  nf  a  l-'i)r.ru<r  bar.  'riiis  nior« 
ncc-.init".'  ll.••^'Ulnption  has  been  Lh-vi-htpvJ  mul  applied  to  the  rv-nnlta 
obtained  at  Stockton.  The  leakitgc  >u  calcukted  itoai  the  ai.iperee 
and  volte  comes  out  as  SO  per  cent.  The  calculation  of  the  dioturb- 
ing  vertical  force  gives  10  Ax  10"' Q.O.S.  uoito,  which  is  in  fair 
agreement vithtlwTiilne  7  ■  i<i  n  ti.ally  gtumnil.  heoHelaMiai 
it  IS  pointed  out  ftatJor  pru,;ticia  iiurpoaceitleeidMHittodciilwUi 
the  aveMfemlBm  eurtat  throagh  tlae  ia{]%  (k«  fbrmnln  for  wfaidi 
are  quite  simpla. 

Dr.  R.  T.  Glazskrook  read  some 

"  Votoa  «B  ttan  fnustleal  AypiiotiMi  of  ttia  IbMotr 
IbgMliB  DMirtuew  ty  Buttt  Oumta." 

In  thie  Fmrt^  anthorliM  thrown  the  extended  fiiMnsle,  obtained 
by  Prof.  Imher  in  the  ptevioos  Paper,  into  a  workable  form,  and 
haa  tahnlated  aaaibcn  wUeh  ehoer  nt  what  diitaneei  tha  dietarb- 
anoa  ere  negUgibb  for  tiamwaje  ef  diUbitat  lengtha 

PttH  R.  THftKM  Ai  r,  exhibited  .i 

"  Qoartx- Thread  Oravitjr  Balance." 
Prof,  Tbrelfoll  gave  a  short  description  of  this  instrument,  which 
ha«  been  deMsrihed  ia  fall  eliewlieie.  He  diew  attcatioa  pactienlttly 
to  ita  aeema^  ead  perlahility. 

Mr.  SIMP30X  aikel  h^r  f\-  th<  d'trt  had  lieen  calibrate!,  And  if  the 
tnitrument  would  be  rsU*:  Io  i\<.  the  freezing  point  nf  menrury. 

Dr.  t''f.A/'.KBRn<:  >K  i^-Ve  ]  how  for  the  in«tniment  wm  etti table  far 
AntiiM  ti'  ri^KvlitMu  work.  He  drew  att>i:ili<>ii  t'>  the  JtW—Hy  of 
calilnnting  »  new  (ibre  >ho4ild  one  tei  brokan  in  the  field. 

Ur.  APnJEYARD  enggeiMI  tSewteelabnthkeptata  eoarinal 
teni|ieratnra  wftii  a  lliiroieitet. 

Pr-f.  f  P.  THOMPSOS  lug^ted  »  spocial  meeting  to  diseim  tbe 
phy»i  »   t  ihr  Aul.iretie  expedition. 

Prof.  THKKI.F.^IJ.  ^*i<!  tbit  thfrf  was  no  diSieulty  in  roMMuriax  the 
relation  between  t«ni{'<-iiihir<j  nu'i  '.wSLirat  of  atiffhesi  ijowii  lu  very  low 
tamtieraturea.  A  more  diflicult  maiter  is  the  coetflctent  of  temperature  of 
tbe  Mtmment.  Shriakage  of  the  iaetraesent  a  whole  affect*  both  the 
fthf*  and  the  spring  whiah  wi|nwrle  it.  Tbe  difficulty  of  a  brekaD  ftfaie  ia 
tba  field  ran  be  ow  hjf  lakbg  two  ot  thiee  faMiminnla  Woikiag 
with  a  tb<  nil  -t  it  is  wiful  in  a  iabanitgiy,  hvt daaraaeH tlie  ponekOnif 

io  eij>1>>r»tiiia  work. 

Mr.  W  vTsoN  then  exhibited  a  set  of  half-seconds  pendulums.  In 
thcMi  |H;adulams  special  attention  is  peiJ  to  the  stability  of  the 
guppart  They  are  covered  by  a  hood  from  which  the  air  can  be 
eihaiistpd  ?1  thut  the  lnj.'iirifhmic  decix-ment  is  diraiuished.  The 
mosivii  <if  tb.-  liftubibuiii  i«  >hiiwn  by  rays  of  light  rellecte-.l  ironi 
ri.ht  lulled  pi-uima  attached  !  ■  them,  and  the  periwl  of  oscillation 
i/^  ilet.<  riuinerl  by  the  method  oi  ciiim  i'lences.  For  this  purp<»«e  an 
accurate  luiconomical  cluck  is  use  J,  and  observations  are  made  con- 
tinuotnJy  between  t««  tima  ligaeli.  An  aeeonHgr  of  oat  pert  in  a 
milUmlfl  attuneUeb 

la  reptv  to  Prof.  Thidrell,  Mr.  WatmiS  awid  that  tiie  imiia  c4i|ia 
wen  on  the  peadelaiaa  and  not  on  the  mpporta 

Tba  Sociaiy  then  a<1joniBei  ontil  Jtmugy  tt,  180L 
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TBI  SUPERSESSION  OF  THE  STEAM  BT 

ELECTRIC  LOCOMOTIYE. 


Til*  Glasgow  lection  of  the  Institution  of  Eleotrickl  Engi- 
BMM  mrt  on  the  18tb  inst.  for  the  purpose  of  disenssing  the 
FlV«r  on  tbe  ahim  aul^«ok,<«OMiUj  iMd  Mr.  W.  LamgdoB 
(viM-praridanl)  to  tlM  iMtltatiMi  oT  Ehotiieil  BqglaMn  b 
toDdBn.  LonlSdviB  mole  Nfiiettliig  tint  ha  ww  unable 
to  faa  pwwpli  n  Prof.  Holmn,  wbo  ooootrieil  <lw  obair, 
oponei  by  giiing  a  short  sumrnary  of  the  Paper,  and  then 
TttA  the  knowing  oommnnication  which  the  geeretary 
(Iff.  E.  G.  Tidd)  had  received  from  Mr.  I 

"  Your  •oetioo  w  to  do  mo  tho  hnnour  of  tiuwuiunn^  i»,r  t'^pcr  »d  the 
*  8*lpM*IMien  ot  tlM  StOkm  \ij  Uw  EtccU-k'  Locomotive  "  un  t>i«  •nniiig  «( 
tha  iSth.  I  hapa  il  nuky  not  b«  thought  that  id  mbmitting  for  tbe  onn- 
■ndcntioa  of  your  praudeol  i  11  i'^inK  o>«arvatiouii  I  am  att«ca]>tmg  in 
any  nj  to  direct  or  tofluetiLo  il.e  Uwtuaoa,  but  >iue<tioiu  havio^  been 
miijrii  L.i)  i1ir  iK.e.w;n  of  ImI  Thuraday'  dU-u,*;,.!],  nt  the  Kleclric»l 
I'ngKiflrrrt  tn  K--)utl-:ni,  .:>(  tlie atx;uracv  of  tin- r  jmiuL*  i-mp'.'ieHi  \'\  me  for 
obtaining  ttie  pound*  tractire  eff<irt  per  too,  un  which,  of  cuume,  m;  cnlcu- 
haam  ««  fMj  Itrgely  bawd,  I  am  partieahrljr  antioiM  Iwt  thia 
inportant  quMtwo  ibould,  if  opportunit.v  ariaea.  b*  daalt  irttk.  It  may 
b*  that  you  may  be  favoured  with  the  prwence  of  locomotiie  or  mecbanicat 
•Bfliieera  wbo  may  be  pre|»red,  if  tike  funiiuU  which  I  hare  uaeil  in  in 
their  ^^I'itiirin  SBi'I^qya**,  to  f^mi^h  i.  for*:iu'»  wli:**!:  ih»?y  fnay  regard  at 
rtMik!'-L'.  I  uiitv_  {-^rh.ijw,  aJ'.t  'jijit  ]  !l.l^r  rver}  Li.'ulL'l'jti-jt'  m  the  BOtirce 
from  which  I  rv<ceived  the  formula  which  I  tuive  uned.    1  know  it  to  be 

tlMi«ndt«lanMHb«r«(  pnictiMl  •■ptriaMatahbutDMtenMjMaMW- 
taiB*iittBtitbsti|ffMUe  Ui  piwl«tniiM.  Ttie  varioM  fom«l«»  ginn  do 

not  attempt  to  make  a  dtatinction  between  good*  and  ]>i»iu>^iKi>r  trn-na. 
If  reference  a  made  to  the  diagram  fumiahed  in  Kowlvr  •  '  M<-,  li ciIvkI 
Kngineera '  Pocket  Dook  for  1900,  it  will  be  aeen  that  there  are  liiree 
curvea  whidi  (iraclically  coincide,  wbiUt  U^at  of  Clark's  deviatre  from 
tbaae  three  to  a  rery  great  .extent.    Molemcarth  expreaaet  Clark '»  aa 


If  tUaiacHihdii^  nnviAef  tia  Wa,  1  dMsol  tufa ihMm  ia  n 
TiUa  IV,  ikwiU  ba  ftaoad  to  raiott  ia  a  per  trite  horaa-prnear  el  IjOaS 
as  soriait  4T7  by  the  formula  whicli  I  fuive  uaed  :  and  if  it  i<  ipplied 
to         4  aha*  of  train,   the  demand  will  he  386   li  ir.-r  [H  w^  r  ^ 

■gainat  183.  n»e  dlflermoe  is.  »«  rtiu  will  stw,  ^i-r)  ^:r<1>l  —  in-lw..!  »u 
great  riti«?  the  queatioil  wljrtti'-r  ;k  ^traiu   Jpm 'iinulni*,  triv*;^-ui>(  At 

tJie  «i«od  of  60  mitai  an  boor,  could  gire  that  horw-ixiwcr  output. 

"  Annthar  peial  ooBmcDted  u|K>n  waa  the  echeme  of  plant — whet  bar  il 
waa  gBMW  daabablo  to  employ  a  oentral  generating  atatioo.  npplying 
certain  aub^etatioua,  or  for  the  tub-aectioui  to  be  proTided  for  by  what  1 
may  perhapa  call  local  geDerstioK  atatioDa.  1  am  clearly  of  opiuion  that 
thuoe  who  ari^ue  in  favour  of  local  geueralinK  atatiutu  have  not  thiruughly 
appreciated  the  many  advanlagea  that  attach  to  the  central  and  lub 
utatioii  nyateui.  If  each  ■ectiun  la  t4>  be  worked  by  local  getieratiug  aervioe* 
then  the  n»«hincry  catablUhed  nod  in  operation  muat  be  aufllcieDt  to  aiaat 
any  demand  titat  may  ariea  on  that  aeclioo,  which  would  mean  an  iinraaaa 
iu  fr-t  fur  ];Unt,  'v>»1,  tabuur.  It  m'ihiM  iTipr-wil'lf  t<»  pMamntee  a 
fiieil  ^ieiiidDrl,  Th?"  VAryi!!^;  t-lit-iculti^'-  wliiul;  ;\ri>«-  LM  wii.  kiNk;  fri*irn  .»t 
the  prf  MDt  time  will  not  be  tuae]ju-able  from  traina  worked  electrically. 
Practically  tbe  aama  eondiiiuna  « ill  aitead  tbao.  Xba  load  in  Uw  lavatal 
aeetioaa  wil]  be  conltnually  varying.  With  a  central  Keneiatinf  lyatein  tba 
load  aa  it  ahifta  from  one  ■ectian  to  anvtbrr  will  n  t  varv,  to  any  i;^^t 
extent,  tbe  load  at  tha  central  atatiun  ;  tim  mil  remain  practioaUy 
couitftiit,  ftfi^riding  upon  the  «iMi»  of  th«t  I  «  !  iiirn|iri»Ml  within  the 
demaij'l  "f  tlio  aerera]  aeetione  aerved  by  tbr  cii'-nl  niutn  n.  Another 
amunent  in  favour  of  lha  caatnl  atatioD  and  luli-aection  tyateDi  ia  that  it 
wfflbaaapabia  of  mutiin.  In  a  hip  sataat,  nilbeat  atma,  tha  wyiaf 
demaad  omiaeqoaiit  upga  the  itaitiBft  of  liafot.  At  tba  mooMnt  whaa 
inertia  i«  beiivc  overcome  [u  one  place  there  wuul-1  cn  i1>iubt  be  a  relaxation 
of  tlte  l-  iiiatj'i  f  r  i  jwer  at  auotlier  point— i  t.  a^  .m  iu«taii«e  in  |Kiint,  a 
trsui  may  be  i-uuuiiig  intoaalatioo  aimply  uiuler  the  loliueDce  of  moiueatum 
without  any  help  whatever  from  current,  whiUt  at  anotlier  atation  a 
train  may  he  itArting  and  will  require,  for  a  moment  of  time  a  large 
acreaaioo  of  current.  Of  courae,  thia  would  apply  to  aonie  extent  in  a 
local  aection  K<^ner«ting  its  own  current,  butr  it  will  apply  very  much  more 
!ire;fly  wllli  11  f  ivntral  stntion  tcheme— that  is,  ac  it  wi!!  tnki?  n  krcmr 
air^.     ill'-  oji[i>>i  :uuit\'  for  equallaatiou  wilt  be  greater. 

"  If  after  reaiding  thia  you  ahnuld  think  that  the  matter  I  have  taken 
the  libarty  to  wbmit  to  you  m  of  tuHicient  imporuuoe  to  read  U>  tite 
■naailMfa  at  yotir  meeting,  I  ahould  feel  oMiged  if  you  w{U  do  an.  My 
great  deatre,  of  oourac,  i*  to  get  at  reliable  data.  In  luloptiug  tbe  formula 
which  forma  tlie  liaai*  of  my  calcuUtioua,  I  placed,  aa  I  utill  do,  every  confi- 
dence in  it ;  -  ii  if 't  cnn  li''  ;  r'lVil  t  ■  be  wrong  to  such  an  estrrit  lu  to 
materially  ni'"lilv  ii:)  drilu-fi  ii*,  it  uld  be  only  bon»it  that  li  -hi.ul.l 
he  douck  I  need  hardly,  however,  add,  tiaat  tha  toattar  ia  one  of  «o  great 
iniMruaaa  tbaft  tbira  aiNuld  bo  aa  doabt  ao  to  tba  abaobita  aaniiiaM 
raa  Miuva  of  any  fomiila  tbat  naf  bo  adf  aoead  hi  plane  of  tbatwUehl 
li«ve  uiwd.— Y<iur«faitli(ully,  "(Sigaed)     W.  Lasodo.v." 

■'  I'.S. — Siuoe  iuilitinf!  tlie  above  I  Imve  receive  1  from  the  author  of  the 
formula  UM!<1  by  me  a  communication  thertoa,  copy  of  which  I  ap^icnd. 
The  data  was,  as  you  will  »ee  collected,  from  actual  expcrim*iit  in  1891, 
»incc  which  date  tba  l*udcD«y  due  ta  itu{>ruved  lubricatiuu,  kc,  aliould  be, 
if  anytfabqb  to  ndiiaa  tbe  tcMtiva  eObct  result." 


"  Midiaud  liaiiway  l^ocoiootive  l>e^«rtme>il,  Ittihj, 
«  n*.  LamiiaD,  Esq..  Uerby.  "  l>ec.  10, 19aa 

"  near  Sir :  I  am  torry  that  I  wa*  unable  to  b«  preont  to  boar  jTottr 

r,->|*r  teufl  \:\.\  r.ffsr  tnmr  fji.:t-  iu  support  of  the  train  reaiatance  figtirex 
x.  u  MtjLimjlt«*<l,  fi'i-  1  i|uite  it*;r''e  with  your  conrltiaioiit  on  thit  matter. 
Tiir  f!.ti:Lul»  y-u  lijvr  ».li.|i-s;  ■x^tfi~  wjtfj  till'  r>-m]U  I  -t.tiinnrl  in 
IftVil  ni'Ji  IriuK  runiiin,;  i.u  iLif  Mulliniil  I  U^lwiy  I  ..i -.^  ri'i:  I,.jn.V -ii  ntld 
NntliDghaiQ.  In  all  awul  400  acu  ui  liK>iree  were  taken,  and  tn  caicul^t' 
ing  Oo  tnia  naatanoe  from  them,  prupar  alhmaaiia  waa  BMde  for 
mdiwt  BeealmtlsD,  energy  of  revolving  wbaeU,  *c.  Tha  nanltii  agree 
ckxiely  with  olhera  olitain«l  by  Barbier,  I»u  Bu*)uet.  and  other  careful 
inreatigatura.  1'lie  ti-ain  reaiatance«  at  hi^h  a|ieeda  given  by  Clark  and 
f  itof  otfuTfl  are  uit*  i!:irca»nnaWe.  Th»  coal  and  water  con»umptit>ti  of 
a  lih  ..n.ii/tivc  11  Ki-V.  J.[r>vru,  ami  il  Mr\>  tiigh  train  rcaiataucea  were  met 
v>iUi  we  aboulii  have  to  take  it  ll>at  l>x»moli\-ca,  sowaiiutea  run  at 
coanatBicaUy,  or  «v«a  aMra  ao^  tbao  the  baat  ttationary  oumpuund  00«- 
dcnaing  ateam  anginea.  RarUer  ftsavA  that  the  locomotive  reaiataneo 
waa  greater  tha^  th^i:  ff  ihr  trnin.  A  compariaon  of  tbe  reai»»an'-»»s 
1  founti  for  long  li:n-i^  iv»  <■  nii  sif  I  with  ahjrt  traina  on  the  M.  iUint 
do  not  aupport  thi»  new.  He  aiao  found  tAat  four-wliaalad  coachea 
oflereil  greater  reaialauoe  than  bogie  atock.  The  lllirai  fOW  hava 
•juuted  ara  alioat  midway  between  ihoec  g^^-en  by  BarUer  for  tlia 
two  kinda  of  etock.  It  muat  be  remetubered  thai,  on  the  Midland,  every 
care  Ium  been  taken  to  uae  tlie  beat  {siaaible  form  of  ail«  beariuK  for 
rf>iu-hc«  an<l  waggon*,  ii^'l  t"  ;ut;ric»if  il.»  l..:'irritr«  also  as  perfectly  a* 
pi.-«il>,  The  Lcomi.ti.o  !iju<  It-cu  .Ic-ijU'-  l,  .ii  will  \m  eeeii  upon 
reference  to  Mr.  JohunOD's  preaideutial  *»lilre»a,  with  a  view  lu  radoca 
fricikioal  raaiaianoa  ia  asKV  nay-  It  tbiMM  ba  boraa  ia  aiiod  thab  •tpa 
if  aome  ateam  tneomotlvea  oOkr  graatar  ndrtaaeo  to  motlMi  par  ton  than 
do  tlie  trains  they  draw,  »uch  Would  not  lie  the  ca*e  with  the  electriv 
locomotivn,  owing  to  ita  aha|>e,  amall  »iw  a«  compared  with  ita  w«ight, 
(•irTOh-  tti?»riVi:frH  and  abaeoce  of  »!'  fHclion  eioept  that  of  the 

I  un.ai-.  Til.'  ;ik-urr->  f  lund  for  t»iwii;.jr  •  r  n ua  will,  I  tliiiik,  alio  apply 
to  gr«>i«  and  mineral  traina.  StwuUI  you  deaire  to  do  ait,  you  may,  with 
pleMUML  saaka  aio  at  tbii  loMsr.— Youra  sinaanly,  _ 

M:  .  ir  A.  MAVOKsaid  thalMr.  Ijaoi^on'i  Pa^appearBd  to  him  to  boa 
i:i  '.t  u  "ful  one  for  the  initiation  i>f  Uie  dii.euwMQ  wnirh  had  Ikmo  lieguQ 
liv  il     Tli'?re  w»re  45  clfrtrl.-  rail'.?  ty-  aulhori«rd  '  y  Pirli,ir.i»-rtt.  in 

tl'ii-  t.i-juiry  Kj-.ir  of  1  h"?..-  1  .nir  nil. i  | .wiiii i;i  It  -i-<^u>-ii  i .ii  the 
taoe  of  it  tliat  the  Agurea  in  ihc  l'»j*r  were  of  le<a  imj»rt«o<^  than  the 
snbjacs  ilaetf.  Mr.  Langdon  had  pointed  oultiMt  tba  priaM  (aelor  waa 
that  of  efHuency  in  the  generating  pUnt  and  tba  aloetlfB  timaalamilBC 
tilnnt,  and  in  tnumoismoin.  He  ithe  speaker)  did  not  quite  agree  with 
Sir.  Ungdon.  The  figure*  in  Table  Vll.  aa  to  tlie  generating  cbarg«> 
wo'ill  Ii,i1i-»tf>  wh^t  h"  nifant  The  -banw  t.h«r«  formeda  c«in|<ar»tiv^!T 
HM^i;  jii  |iiir;i"ii    f  till-  t<.t.il  \'j  Mr.  LMigdon.    He  (Mr.  Miv.ir  | 

thought  that  they  ought  to  bulk  more  karKely.  According  to  tlie  Ttvper 
tba  gaiiacatiB(  abar^  ware  aomewbal  leu  tlian  one  quarter  ot  the  total 
ooatfnr  power  and  hauligew  Tti*  whole  i|ueaiiou  before  them,  howaver. 
ought  to  be  looked  at  >i?Tifi.!ly  W'VM  was  tlie  probohi'i^y  wt'Ii  rr,j^ij ,!  tr> 
tlie  relative  efficinii'ti^  '  I  ^Icmi  li.r.i-ijotive«runnu:i-: ■.li"  lir.r,  rarli  w  ith 
it*  own  Ixiilcr,  and  the  targe  eugioe  combining  tlve  (wwer  of  60  locomotive*  ' 
It  would  be  jiretty  evident  lluit  the  large  engine  wa»  prol^bly  moet  econo- 
mical, not  only  in  what  might  he  called  UM>d>ailit«i<dicien>  y,  but  iu  geueral 
working.  Seeing.  Itoirarar,  that  fnaa  tba  data  before  them  up  tu  the 
preecnt,  it  wa«  not  pwalbia  to  oooatder  the  efBciaD<y  inirrly  from  the 
«t»n>l|»Iiit  of   nhat    w«»    to    hi-    rvtiecled    from  strict   t)'\t«,  -he 

,lH!-il;rin     rtr-y.\ri\    I'.-r'i  ■m-  "Iperil'Dl «.       NoK     'lir  <?i|* 

rienca  of  fuel  coutumptioD  on  an  electtte  train  »«  oomparrid  with 
■tewa  lonHiioUw,  waa  not  availabto  t»  (MI  Im^  aafesati  ^  Sana  of 
tbe  other  ileroa  were  oMnparable,  and  it  wooM  aoS  Maai  nnfw  to  dr»» 

eommriaona  from  the  experiment*  on  street  railway*  Eu  this  c/iimtry  Ot 
the  facts  which  hivd  been  given  to  them  »i<h  regard  to  tin?  »  i  kuiK  ,  f 
atreel  railways,  the  Seurr  in  r  t  rtecti  ju  with  the  renewal  of  piatil  codio* 
out  as  low  »>•"  10  )*r  cri.t,  of  the  t'  ■al  in  m  me  case*,  and  a»  high  aa  20  par 
oanL  iu  other  caaea,  but  in  do  com  don*  it  approach  the  30  ]>erc«nt.  apoken 
af  taTbUoVU,  ia  tba  PB|Nr.  lliey  had  much  to  Icam,  however,  frooi 
ezparieoea  upon  thin  aad  other  item*,  hut  what  little  experience  they  had, 
went  tu  ahow  tliat  llie  aaviop  i-i  ^IcrtrHty  tr*ri»a'.i---i  i-.i  ivrjH  Im;  borne 
out  in  the  refdacing  and  rftK-»u'  oi  p mil  cvm  luure  tlKiTi  m  th.-  i-.ciu  of 
coal,  though  it  miglit  reasonably  be  exi:«cted  that  in  thektMr  tliere  would 
lie  a  great  aaWng.  With  rcgai^l  to  the  position  of  the  atatioo,  it  wouU 
appeor  that  Mr.  Langdon'a  oouiMition  in  favour  of  the  large  engine  waa 
likely  to  be  modified  uy  cwnaideraliun  of  the  4Ue«tion  in  detail.  Mr.  Ijuig- 
don  hnd  pointed  out  in  his  letter  that  the  largo  eoginc  could  readily  deal 
witli  i  !,».->;»•  luii.i  lit  Kii  iin  ]ila«!»,  but  did  In'  r>"ti.-mlH!r  ihat  Uie  But>- 
nUiliijii-  .lul.l  lia'.t  I'j  l  -f  i>r:>|i  rtionalely  in.  i  vaicl  h.  >iMi,  With  rvferonce 
to  tiie  2)  per  ceou  leakue  on  the  l<o«,  allowed  by  Mr.  Lamploo,  tba 
aneaker  iboiigbt  that  ■nab  a  laahags  tsauid  asoa  diapoio  oT tha  Uaa 

altogrther. 

Dr.  |)^  .SUN  apwd  with  the  previous  tpeaker  that,  while  Mr.  Langdon'a 
l'a}i*r  was  a  valuable  one,  it*  worth  lay  more  in  tbe  geueral  ojn^idcratious 
which  it  contained  than  in  the  detailed  figures  in  it.  liofore  anytliiug  like 
a  detailed  eatimate  of  the  prol«l)le  cos',  of  electric  tractioa  could  be 
arrived  at,  far  more  find  daU  bad  to  be  eot  bold  of  than  those  iu  con- 
uectiou  with  tbe  fonuula,  wbidi  bad  akaady  been  criticiMid.  It  was  aot 
neceman-  at  preoaat  to  diH»M  tba  dUhrent  elemeou  that  go  to  Oiako  Up 
train  rcaiatance,  but  the  speaker  thought  tliat  all  engineer*  wen^  agreed 
that  tbe  train  rc»ista«Le  worked  <iut  on  the  averajje  to  a  higher  figure  tluu 
that  given  by  Mr.  Langdon  *  formula.  That  wa*  a  point,  however,  regard 
ing  wliich  locomotive  rngineern  would  ba  m  a  far  better  position  to  give 
faiU  than  alectrical  en^fincer*.  Speakbig  of  tht  Paper  wore  generklly,  tb* 
4)iMoUaaJor  tba  allMBsy  a(  tha  farioae  pHfti  ai  giasa  In  tbe  Papw 
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•<*tllc<i  to  Ilim  lit  !:<■  nr.l  Tcry  visfinitely  ••ttleil.  The  »^'>,-r(>K^»t»  effiL-iairy 
«{  Ui«  ij'Btem,  M  giviD  by  Mr.  Luigdoo,  »u  fia  (ler  iwut..  i>ui  .,t  lUe  itrtim 
wludi  10  OHtkv  up  general  effldeticy  there  ware  tK  >  nr  thr<-c  ifi,k< 
■wbumI  to  Mm  (Mr.  Djion)  U>  be  very  doubtful.  With  rc^^vrd  eUit;c 
tnuformen,  their  effl<tteDl^}r  wu  git^o  u  9i}  per  oeot.  He  thought 
98  per  cent,  would  be  neerer  it  The  effieiaiKy  ot  rotary  coarertera  wu 
)Hvm  lu  90 per  cenu  He  thua|(h  Ihii •haoM  bo  9S PV oost.  Tholowiu 
w-M  tet  down  m  10  per  cvat.  ItMMd  to  ftattUtoaoldbe 
giytn  M  tees  tbea  10  Mr  eant> 

,  llr.  DAVID  H.  MOHTON  mIA  tkot  iHmo  the  eetimate*  for  the  ooa*«i>. 
■ion  of  Iho  MotroBoKlon  lUttw^  to  deetrk:  trKtiuo  are  made  public  we 
nbuold  lee  how  widely  difffetCBi  are  tbo  idaee  of  aiparienced  mao  in  regard 
to  coat  and  proAl.    He  revieweid  the  Snancial  aipecta  of  the  exiatiiiK 

electric  railway s  ia  t!i«  iwjnlry,  »n«l  rpjinrkH  thfil  on  iruul;  litieii  llie 
tendency  se^jmeil  in  Itn  rvi'nnniy  by  j.-ulliui;  b-uger  jkiul  Jieuvii-r 

traicB  ratlier  tluti  hj  thurteoiDg  tbe  trains  and  inereuioff  their  number. 
<  'n  urban  line*  the  frequi9N{f  M  Iho  tniM  MM  HnltM  kf  tlw  blook 
ty»t«m  uf  dgnalliog.  He  phwad  tha  nwihairifal  tOUtmef  of  tk«  ttmm 
IfKSnnotiTe  at  SO  per  Oftit.  T!j<«  tlmw-bar  efficlem^,  be  aaid,  ranged  from 
60  per  cent  to  oyer  80  [i«-r  c*:it.,  itTtraged  about  66  per  oeot  of  ll« 
indicated  hone-power.  He  gave  unme  fistorwi  of  the  wotkinR  nt  tht 
Qiupom  dietrict  aubway,  wbieb  id  wnrkfrl  hr  iliieet-cable  lkaul.>K-e.  Tt.f 
tOtuVmrUDg  expentes  |>ir  train  mik  ware  l  lid.,  tbe  rcoetpte  i«r  paaeen- 
ftr  mOo  I'wL,  and  the  ratio  of  eipeneee  to  reo«i|40  401  Mr  Mntk  Om 
tha  Unwpool  Ovirbead  Railway  theee  figure*  wero  lM*iL,  l-fl6d,  hmI 
60-B  per  cent  re«ji«:titely.  lie  utated  tlmt  Ihrn-  nre  mmnt  for  the  low 
fost  attending  this  L-\.icii)'k'  uf  eaUc  luuliii^,  ilii*  lOiii'f  bcin..  ilje  otmpea- 
aatioD  tlirough  the  return  of  ener^ry  to  tiie  drivioK  c»W«i  when  tlie  can 
4immh1k  cndiont 

TtaL  IliBR  aiprtmd  Ui  dioent  from  Mr.  Horton'a  oiilnion  that  eloe- 
trieal  a|hlMM  mn  too  MqpBlie  and  too  optimlalir,  He  tliought  that 
'tboqaaitioB  b«to«  tinm  «l  the  «nper*eeiiio«  of  tteaoi  by  electricity  for 
locotnulires  wa«  a  problem  in  which  the  ar|;uinerit>  for  electrieity  weiv 
more  (a.^  ur^i  l*  \l.,a  in  many  other  c m«  U>  uhu  li  it  had  already  l>e«ti 
ilecided  tn  aj  i'Iv  el^tricity.  There  oo«ld  be  oo  doubt  that  ia  a  great 
WMtim  the  triHigttitude  of  tbe  retidll  M  obM^Mld  in  ifoHimi  te  NuCiiag 
•ltd  tismway*  are  <lep«ncl«at  upon  tb«  Mttm  of  tho  load  fiwter.  TWa 
wai>  DO  L  ine  eoaa]  to  a  large  main  line  for  oooalaocy  of  loail  factor.  Ha 
(tbe  ProfeMoTj  did  not  think  that  Mr.  Langdoo  had  giren  that  matter  at 
all  jmtioe  in  hi«  Paper,  and  h#  a!»p  thought  tlmt  it  wtniM  )m  found  tint 
the  load  factor  would  cuoj.j  out  very  muoU  mum  L-x>ii«tant  thaa  !.<  stute'!  iu 
tlie  table  in  tbe  Paper,  it  «a«  »  piu  iL^t  tliey  bail  not  more  nsulte 
before  them,  but  lae  thought  that  at  far  a*  coubl  be  ja<l>ad  tnu^fftUT' 
*nce<,  electric  driving  would  not  ooroe  in  through  wo  oalmbaim  a( 
lirobabV  Kniu.  but  ihruusb  llie  niloption  of  electric  tractMra  upon  lioe* 
ntber  iliaii  ihrmp  wl..th  km  thf  iiiliog  onea.  The  underground  rail- 
ways be  <ai<i  would  lome  day  be  compelled,  by  puWk-  op'ninH,  m  u«« 
electricity,  and  be  thought  alw  tbot  tbe  time  wa»  not  di^tAut  hIil-u 
they  abouUI  havea  great  deal  mors  oibjectiun  to  the  ruUQiug  u{  Uuuuiuiivn 
in  the  vicinity  of  citiea  altogether.  A  great  deal  of  the  tmoka  nuiaaooa 
hail  b>!«u  )>roreil  in  nuuiy  ioiauoca  to  be  due  to  the  locomotive*  that  run 
along  tlifiM  linM,  OuncfuiJiog,  H»  .»»3el  llm".  hi>  hi.)  n<>  ■iu  jlji  that  under 
llie  Ci^u.j'Ul-<;uri  i.f  A  >;rMwirg  jm.iIi.j,-  ojpiiiinn  i^:        r  -    ■  j.        :  jj,,  time  Wa* 

g  when  they  should  ene  a  very  large  develvijuwat  ul  eteottkitar  oo 
Sam  ood  km  pnoolly  «wdd  bo        (lad  le  mo  dMUMty 
1  far  tho  iKiioat  ohjootloaaUo  locoaMUf«k 


Ibl  W.  W.  LACKIE  drew  attentiua  to  aome  of  the  fierce  and  oonclu- 
HODBOOBO  to  by  Mr.  tiangdoa.  It  ia  ahowu  tliat  the  maximum  number 
of  tratoi  per  hoar  vaHifH  fri:im  19  to  aemi.  Tf  tliin  in  1t:e  ciws  it  uimu™ 
that  he  cannot  hnTr,  <l»i<!»,       »lja.(ilutely  ^■^>n^tAllt  li.wl  ami  «taLioii 

output  for  aeaty  hour  of  the  day.  Uii  bcures  would  at  fint  lead  odd  tu 
iMlira  that  in  thii  iMlwagr  aalMino  ho  i*gdd  hM*  ft  M  liMor  ot 
cant.  The  kllowatta  mntad  for  the  19  tndoo  he  nado  ««t  (o  ha  8,6S0, 
fnr  tbe  nev^n  "r»iti»  2,0GO,  or  lesa  than  aioe-tlurd  of  tbe  maximum 
I  ni'J.  Mr.  I.aii>.^iluii  iiiltrn  au  uwruj^e  ul  .I.OOOkw.,  but  be  itriket  hia 
iiTenge  by  taiu»K  tlit?  u»uiiiuui:i  »vrriu.'e  in  cn?ry  caw.  H«  aavi  lbi»t  in 
each  train  of  thlJA  C''t-^  i-,n  hm*  Ulcen  il  jl-*  b  lr*oHe'l  traiu.  wliermi  v.nue 
w<.vtd  certainly  Ik*  ligbt  intiod.  Uc  nXitj  ^C'^i/rdu  to  cacli  lUiur  full  •peed. 
Tbe  average  number  of  traim  i>a*riDg  Lutoo  ia  ll'O,  and  (iaiifaMrlfar<' 
fienden  12'4.  He  ha*  takao  an  average  of  14  train*  per  hour  ;  SjOOOkw. 
will  not  drive  tbf  19  ti.iitu  at  tiicir  full  aj**-:!.  The  uniti  f(m>m»i»t^  per 
annum  he  EioicH  ■;iit  »i.>ulrl  45,800,03D.  Tlial  in  tjikuig  S.OCOkw.  fur 
24  fauun  aari  366  daya.  Ttte  fairer  way  of  gettinx  tlw  total  unit*  likely  to 
be  generated  woaki  be  to  take  Tablea  II.  and  III.  and  work  out  tlie  unit* 
per  hour  throughout  tbe  24  boura.  If  thin  ia  dona  the  figure  (a  more 
likaly  to  be  ^,000,000.  !r  t)»;  tinits  ara  li^^  aad  at  lot*  aa  ho 
caleolated  them  bi  be,  it  atTecleii  tl^e  caat  par  Ulomtt  hour,  and  aiMa 
(|ucntty  t«r  train  mUc,  by  fully  10  v>er  tent,  in  every  oaae  exeept  the  coal 
y  ..-.  .\U  tlie  other  iteuia  makicx  itie  con-.  ^>er  ki^  -vntt  hour  per 
train  mile  art  etanding  charge*,  and  are  i}oit«  mdepandent  of  unit* 
nMKMni.  JUooMttorof  io>t,thohiodfiMMr«aoath*aBhanowUio»ly 
mrk  o«t  at  (amothiDg  liko  tt  p«r  MbL— U.,  tho  folio  ol  tho  luiu  which 
would  bo  gcDarated  if  tbe  maximum  loa<l,  8,6G0kw.,  reniaiui  on  for 
24  hour*  throuKhout  tlte  366  day*,  and  the  actual  unit*  likely  to  be 
(K>norate't.  Furtli'r,  th«  m^imar  in  the  ^t.ttion  ia  not  likely  U>  knnsv  wheu 
t  111:  ujuiitiiuiii  l(Avl  wruulfl  i.-<jiiLe  LIU, aiir.l cu'.i.-e  1  |u cflitJy  be WouM  rr.juirfi  t  >  kee'.' 
till.-  muimum  power  runnin({,  in  oaae  it  <li<i  c<>me  OD.  The  annual  bill  of 
the  Mvcrpuot  OveriMod  IWIoiigr,  indadiog  carting oad adii^  lo  otoMd  00 

0  llBd.  per  kilowatt  bnor.  Rvin  if  allowsnco  ii  modo lor  a bmr  aonbor 

1  f  unit«  p«r  RDniim  thr  rimt  per  trnm  mile  i*  fully  IJd.  in  favour  of  elec- 
tric driving.  Tun^in'^  the  eml  of  the  Paper  Mr.  I.angdoD  diacu**«a  tbe 
adojiiion  of  eiecLrie  tractton  ua  auiall  branch  railwayn,  i>n<1  i'trii^ent  tl  uk  nf 
tiM  plant  He  iiuite  agreed  with  him  tliat  there  m  e  very  Ikree  5cl  !  fur 
the  ute  ut  thi*,  a^  the  cu*l  per  bor*^pu«cr  hour  by  uaing  ga*  on  plant  not 
•MMdlof  400       il  OM  qoortir  «C  that  whoo  MiBf  eoal  and 


further,  iti  the  »ui(tll  Ijranuli  linee  tlic  wliule  pltinl  cnuh]  1*  -hut  do>vn,  i\» 
the  htatii  IK  are  iluriugthe  uight  For  autail  plaut  therefore  gaa  engine* 
WMul  l  >je  prrfpnihli-,  Fluetuatioii*  iu  preeaure  are  not  of  aerioua  accuunt 
Mr.  .M.  li.  I'lKLD  had  read  Mr.  I.«ngdon'«  Paper  tlirough  aeveral  time*, 
and  each  time  bad  felt  more  *nd  more  in  total  diugreement  wUh  the 
&guie*  given  therein.  In  the  firat  place,  tlie  author  attempted  to  iniitiUe 
the  traffic  on  a  certain  pcrti  >n  of  the  Mi<1!and  Ktitway,  and  in  doing  ao  had 
protided  foroniy  tU<ut  li.ilf  the  uumljei  of  tiain*  actually  on  the  aection  at  one 
time,  and  made  up  bia  total  number  of  train*  with  certain  number*  of  each 
•laaiy  which  were  in  quite  a  different  pmpurtiou  from  tboMgiTao  hithOtoHM 
he  waa  attemptioi^  to  imitate  ;  in  the  aeoond  plaoe,  Uie  choice  of  an  ele«Mo 
eystem  waa  not,  in  hi*  optninii,  lai^-eMwrily  the  beat ;  and  laxtly,  tbe  ilOOO 
oif  hia  co«t  per  train  mil«  f^r  electric  working  were  queationaUe,  or  at 
Imnt  it«eded  further  explaiinti  ui.  'ITie*!)  i-oir.'s  hi' then  went  int"  rnore 
luUy.  L<ooking  at  Table  U  .  Iiu  wm  incliiiivi  to  think  that  the  Ija-i*  of 
Mr.  Laagdoa'*  oalculation  rested  upon  a  fallacy.  The  aeoood  and  third 
cohnnN  urn  Mw  wunhor  «f  tnto*  at  diBiraM  doMa  pawtBg  throogb 
LbIm  and  Harpeadm  ta  M  bow^  with  a*arafaa  of  IM  and  174  paaaintc 
|ier  hour  the  two  plaoe*  rr*|ie<;tivefy.  On  page  10  we  weie  told  that  the 
author  had  taken  14  train*  per  hour  pMaing  a  particular  |Kiint,  and  he  had 
npportioned  them  a*  in  ocVjmr.  4  Table  IV.  Id  column*  7,  8,  9  imt}  10 
the  load,  tractive  effort,  uiechixniiral  horae-power,  and  e^iuivnlent  in 
kilowatt*  oofresponding  to  euU  iraiu  were  tabulated.  Column»  II  and  1^ 
hoadad  "Total"  mechanicfaal  honepower  and  kilowatt  were  obtained 
hf  nuIUpl^ing  the  number  of  train*  oif  each  cUua,  a*  in  column  4,  by  tho 
Oorrftapmictiiifj  fi^-ur*--*  iti  r c-lumnf  5  .hilI  10  -i','.,  the  tntx:lLMio:uI  h>-rae- 
jtower  Biiil  Iti'nwuttw  per  train.  1>.  jiirii  I  ly  thin  cuul:!  o.'i.'i;  t-ive  the 
totai  kilowatt*  n»<|air«d  to  propel  all  tiw  train*  tliat  |>M«  a  given  point  io 
one  hour.  But  later  on  tho  aathoraaramed  that  thoNivwooolj  WlndBO 
on  tbe  50-mile  route— viz.,  three  to  each  of  four  aaiitimu  and  two  to  tho 
fifth  Mction.  liut  with  14  train*  going  at  an  average  *peed  leea  than 
SO  milea  per  hour  there  clearly  could  not  be  14  train*  paeaiog  a  particular 
jwiut  of  the  ."VO  mile  rrrote  erery  hoar.  Th«  tr«etl\e  e(f  >rt  a*siimed  by  th» 
.iUtliLir  fur  the  ilitrerrr-*.  tnvin.*  a(ijw^we,i  l,:in  Li-  iij.w.h*ijua'.t',  l.'Ut  he 
aanimed  that  6,000kw.  would  work  14  tnvimi  travelUog  at  their  reapecUve 
apoodi  tt  0  total  of  480  milM  mr  honr  biokwarii  OM  faiooida  on.lho 
SO-mOoronto.  lMkfa«  at  m,  ho  oM  wo  coold  dMdo  toM 
coat  into  three  main  beoda  :  tienerating  and  distributing  per  train  mile, 
2*1  Id.  ;  looomotive  driver*  and  a**iitautii,  2iAi.  ;  renewal  of  machinery, 
ca1i!e,  ki-.,  2'2f>-±  ;  a  tola!  uf  "■OZl  2-6S;i.  f:*r  trstii  mile  for  the  drivera 
aud  j-iniiitaiitj*  wa.-*  ('  luis  aleiit  tn  0  2Sil.  J>er  iLUu-fl  att-huUr.  Siippo.--iug 
tlMate  men  workcil  oti/y  eight  hour*  |>er  day — t.r..  for  tlie  14  loijuonotivea 
—it  wotild  be  oaoaaaary  to  hovo  84  Mn  wb>  received  O^&d.  par 
kilowatt-hour.  Ho  then  nomparod  thiowith  TWblo  V,— the  wage*  pai<i  to  th* 
men  looking  after  the  machinery  anpplying  these  14  locoro'itire*, 
in  which  wage*  were  allowed  for  at  least  84  men — and  by  thiita'iie  itie 
total  coat  of  theae  wi^ea  per  kQowntt  tt  >ur  comes  out  at  0'0544d..  wharea* 
f or  tbe  84  loeouotlve  attendant*  Mr.  Un^ilun  gave  in  Table  VII.  0-254d. 
|ier  kilowatt-bour,  or  nearly  five  tiiii<  ^  lu  much.  If  thi*  were  accountcil  fur 
by  the  fact  that  other  Incomotivea  wero  atandiog  idle  ready  for  u*e,  it 
meant  that  practically  four  (quad*  were  idle  for  every  one  on  the  move, 
and  thi*  for  every  hour  of  the  day  and  uisht,  which  w*»  infredihh».  t.rK>k- 
ing  at  it  in  another  way,  he  aaid  thai  i.nch  looomotive  trtvcilr  I  34  noita 
per  hour,  and  each  kiuad  (if  only  working  eight  bnun  per  dav }  would  cover 
1,900  mile*  per  week.  The  combined  w*Ke  of  tbe  two  looanotivo  OMn  wonld 
be  80*.  per  week,  or  alialfpcnny  |>er  train -tiiile  intleulof  S46d.,haDoeCMir 
etiuail*  were  paid  for  each  one  that  wa*  on  the  move.  Mr.  Langdon  ■bowed 
that  Ztbi.  eurreeponded  to  a  rfai/y  mileage  of  froa  45  utiles  to  68  mile*. 
How  then  e<M;M  he  Jipi'ly  it  to  hi»  owe,  where  bis  Iwnirly  mileage  wa* 
-M  ]-rr  ruiining  locuiuvti^r  nr,  t^kici;  two  idle  locomolnej,  fur  <'very  ^jne 
that  is  moving  a  tiaily  mileage  of  270,  unless  itoould  bo  *howD  that  in  tho 
caaoollfcoalaiitlio  loaeaatiiioaaaao  olmaMollr  xnat  ospenso  wbkh  woo 
not  at  an  ob*ioH%  woa  Bhaly  to  oemo  In  T  Mmly,  soma  axplanatiaa  of 
thi*  figtire  wa*  needsil  ;  It  ouuld  not  Include  cleaner*,  coal  men.  tulw  m»u, 
re|*ur*,  Jtc.,  for  theee  were  given  a*  independent  item*  iu  IShW  VI., 
yet  it  wa*  haHly  puatihV  that  it  >t-»l  for  tlie  wage*  uf  driver*  and 
ai.i^iiiN^;it>-  lilune.  In  .iiiy  riie<-,  it  a[ipearud  to  Ikim  thit  a  cotnpariNun 
ui  eiMU  wuiked  out  Im  a  luoie  at  Ivm  hypoilictic*!  ca*i!  wlierc  ttie  dailr 
milssge  (24  houte)  per  locomotive  would  lie  between  270  atul  BOO  with 
thuae  of  tlie  Midland  RaJway,  where,  from  Table  I.,  we  see  tho  mllaage 
for  1899  »M  hut  52  per  locomotive  par  I'ay.  o  .utd  doI  V-e  of  very  great 

v.ilue, 

.^ir.  i'KTEK  Ul'K>(ET  (chief  engineer,  Ureat  Xorth  of  Scotland  ItaUwav) 
aaid,  in  regard  to  elecuic  traction  by  a  condwiUag  rail,  be  ooold  CaaOir 
undefstaod  that  in  a  subway  or  tunnel  *uch  an  amnirmMMt  might  be 
and  proper,  but  be  would  like  to  know  bow  it  would  I* 
in  thi*  countr)'.  They  knew  that  in  thi*  country  there  wero  a 
grea)  many  emssinfg*  in  oonneotiott  with  railway^,  and  the  I'utitinMiiua  rails 
would  liave  Ui  be  carried  over  tlie..<;  crcinniti^M.  ile  wuuld  Like  to  ku^w 
bow  tb^  were  Koiag  to  BUwae  thi*  without  breaking  itu:  eiet-incal  cun- 
ntrtimt  Anotbir  ptfat  Ihnt  no  wMrid  Ufaio  IuIuimoIIihi  upon  wa%  wbit 
eflMelieMBtnMtion  mmld  hnvo  hi  thoooM  Of  thMO  working  on  tho  lint. 
What  wouM  iu  efTect  be  uu  the  surfaoemao  on  tlie  rail  if  a  crowbar  waa 
laid  over  the  miU  i 

Mr.  J  rt.  M.\(  KINTl>SH  ff  "alinl,  ii!aii  Itiilway  Lwomotive  iSu|ierin- 
teudeut  a.'tld  tli.it.  Ukv  the  ]iri-%u>u:i  Kjisaker,  he  wa*  a  mnchanical 
engineer,  and  would  have  preferred  to  i-e  a  liatener  only.  With  rei;ard  t& 
thoqnootinn  thu  Mb.  flMnoO  hod  adnd,  ho  lhoa|ht  ihot  if  Mr.  liuroot. 
had  gono  to  tho  Ihrio  Bihihttlon  doetric  ntlway,  ho  would  have  not,  tho 
information  he  desired.  Tbe  ajieaker  had  beeu  curiou*  tn  i:i  formaliou 
rrganling  thi*  very  jioint— namely,  as  to  bow  an  electro  rn-iue  wa*  to 
Ifet  over  a  rrr^y'mg,  or  do  »h'.int,«>f,  witliout  interruptiun  ol  tlie  tran*- 
n.i  -.1  >:i  uf  i>iiti  r.  He  liui  »eeii  h  iw  thi*  wa*  done.  Tbe  power  waa 
iranamiltod  from  tbe  ground  rail  to  tbe  roof  of  the  tunnel  in  shunting,  so 
"       tho  oogpno  koMo  ono  ikw  f or  onotbor  H  '  * 
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pontr  frnt)i  til''  t.ij.,  Aniithor  pi  ii.t  1  hii'-  ht^  wi.ul  l  Uka  to  *imk  sbuut 
mm  the  troubl?  UMj  to  arae  in  tlt<i  «itit«r  time  in  caanoHioo  iriUi  mmw 
«iMilkk«NH^t]Mp«inr.niL  HitadbMpiBM  l»lnMwto«r«ow 
woM  aflbet  tiM  tntmmmttm  at  tlw  cmrmt  frnm  tin  nil  to  tht  loeoaio* 

tiv«.  Bui  Ur  Iiiul  ilUcoverctI  Ihtt  tfaia  c»ut'l  itl^>  1>e  gni  ov«r  in  the  noM 
■w«T  a«  Uiey  <lo  in  France,  and  that  waa  io  •  u  ti  a'-,  where  there  wsw  likeljr 
tn  lie  enow  «mlh«,  the  mil  c«l1i!  >«•  elirni.>i,  -  ■  (twl  it  ««iM  )j*  ouf  of 
the  reech  of  eoow. 

Ur.  SAIL  MAVUK«ai<l  that  tnwwcU  the  i*tuir  part  <>l  the  I'aiier,  Mr. 
LHgdao  liad  Htactod  « 1*17  tevMnlle  nw  in  oippart  «f  hi*  Skom*  with 
regard  to  load  heta^aMMtfi  •  B*>n  l>i<!  cloe*  to  Laoika,  wlb«n  tbere 
wa<  a  LTHitinuuu^  elrram  of  trainf.  If  he  luid  gOM  to  *  mm  MDIlto  p>rt 
of  like  u>uiitry  lie  vrouM  have  ha<!  a  very  much  ■Hlkr  fold  faohir,  which 
wuuIJ  have  |>n>pi>rti.'»ale1y  lacreiiMd  the  0(MI. 

Mr.  W.  IMCKKIW"!!!.!.  ex)>reiiM«l  lii»  ap|.reciatiuii  of  Mr.  I.aDclou'- 
I'apcTt  but  tnid  tliitt  there  were  oiiu  ur  two  piuniii  r4*f;«rtlidf;  wtiicb  be 
mdd  HIm  fHrttwr  infnrinati<^n.  In  mnnei  tinn  with  Uie  .S.OOOkw.  an  beini; 
tba  pviPir  raqoinHl  for  wnrking  the  lim-,  Mr.  t>uiK  )<'n.  in  hin  calinlaiionn 
of  the  average  numtier  of  tr«iii8  (wr  hour,  I<»i1  Djt  n>iv.i"  »ullii  i<-iil  allow 
ance  for  s|>ed»l  tr»iBe  nn  (Articular  dajt,  includiDK  «i';ur«iniiA.  Ac.  Henoe 
it  (oUotn  ihM  the  number  of  traini  fmr  buur  migbl  be  two  ur  tlirm  Um»* 
tha^PKnglvtllioltohpir,  Tlianiiilt  i^  tb*t  thayiiniit;foride  i>>w-r 
for  fha  (Milmuin  *>mand.  It  was  not  uir  just  to  take  the  avp; i^'e 

<J»y  :  what  Lhrv  mu»t  lio  wan  tu  |  at  down  •utftci«nl  i^iiwf'r  Ut  giie  tb»ni 
the  maxironiii  Hemand  for  the  year.  It  foJUmi!*!,  llifTrf<^Tr.  iliut  tliey 
wnul^l  prntiaWy  hj*Te  to  allnw  ft^r  a  very  much  ^r^^t*!^*  cjpiiaJ  lliao  lliat 
mentioned  ••y  Mr.  I.uigdan.  Speaking;  <  ^  tli  i  1  n  •Miirt,  he  hit')  far 
eoma  ooiw<leral>le  time  beea  going  into  ll>i>  matfT,  ami  he  thought  that 
Mr.  iMgdM'a  flgMnt  wttt,  Meoraiiig  to  thn  Modta  of  hit  owo  raiwiclMt, 
aheat  «iinwt.  Xr.  Lmgdon  mad*  oat  the  total  traetn*  affeit  par 
ex]T<>»»  -fiiwrn^L-r  train  at  3.57Slb  ,  and  he  Mi«  -pralMr)  fdttad  itUcome 
0U-.  It  ^  .VMl'.  with  regard  lu  ortliuarjf  goadiK  Sir.  Laagdan'a 

figure  waa  2,7S01b.,  while  be  reckunml  it  at  3,C0Cilb. 


AUSTRALIAN  NOTES. 

{f»OH   OCR   UWJ*   t««IU£.SP()XIH!ST.  I 

Adeuuub,  .Vov.  1^. 

SbctriftPoirarla  Mining.— TbeDeap  Letdt  £lMtrio  Tnng. 
nitBon  Oo.  temftlring  mod  pnwcMB  with  itepowair  diatribntion 
^•at  in  th*  taiaaag  omriet  of  IfMybovoagb,  Vict/>r;a.  Fiv« 
doginu  of  1100  B.K  twek  m  imUlled,  diicct-eoapled  to  poly- 
phase genemtora  of  tbe  rotating  field  t; pe.  The  current  is 
carried  by  orerhefld  cables  to  the  Tarious  shafts,  which  arc 
fniiii  ;iO'»rt.  tu  (net.  in  (li  ptli.  Thri'c  of  tVii  --i:'  ni<-  -  1,'iiliiitl  witli 
2ijO  u.f.  aud  t»o  with  lOO  u  1.  piuui'ini'  iiio'.'irs  Thu  iiowlt 
ia  also  employed  for  hauling;  und  liL;:ir,iii;7.  Tlif  motor-  luivt- 
bcen  made  watertight  so  iLiit  ilit  y  will  contiDuetu  watk^tlitju 
thfi  Hl.af:  i.s  drowned,  th()-u:h  no  opportunity  has  yet  occurred 
ot  t«etiug  their  oapabihtie^  auder  these  abnormal  oondilions. 

Electric  Traction. — The  Melbourne  Tramway  ud  Onmibafl 
Co.  are  constructing  a  double  lino  of  electric  tramway  on  the 
overhead  trolley  aystein  from  the  terminug  of  their  cable  system 
•t  Cli»]^  St.,  Prahran,  to  Malvern.  Thia  departure  ia  of 
•pocial  lutoreet  on  account  of  the  rcoognUed  nnoe«  of  the 
cable  can  nittniiig  ia  tha  bomb  atoeato  of  tlw  ei^.  ITlie 
company  )um  deoidod  mk  to  ondntakia  tho  Iumt  expenditiin 
iavund  in  ttn  odd*  iiyateip,  m  tbcir  iMwe  dm  ooljr  warn 
16  ynn  to  nm. 

Municipal  Lifiliting  in  Sydney. — Thu-  Svdney  City  Councira 
electric  lighting  gchcme,  the  plans  for  wliicb  were  drawn  up 
by  M:ij()r  t'ardew  some  months  back,  iidw  id  at'cyanoe, 
owing  to  the  fact  that  the  proposed  site  is  incltidrii  in  the 
area  of  the  Darling  Harbour  resumptions  recently  :iridL>  t  y 
the  Government,  and  it  is  still  uncertain  whether  the  Council 
▼111  be  able  to  obtain  a  lease. 

Proposed  Victorian  EtoctllCKl  Institute.— The  Au-t,'iti,<ii 
Minitnj  i<taniiar>l  proposflg  tbo  fonnatioD  of  a  Victorian  Eleo- 
trioal  Inatitate.  Sooh  an  ofguiaatiQa  ia  gnatly  needed  in 
tin  MMttlioni  colonies,  bat  no  mlBolently  energetic  group 
liM  yet  coue  forward  to  rednee  the  proposal  to  prMlical 
fman.  9be  corntsptonding  iaatltntion  in  the  parent  colony— 
the  Electrical  Association  of  New  Sonth  Waleit— is  doing  good 
work,  several  of  its  recent  Papers  being  of  wide  interest.  It 
is  to  be  hoped  that  the  electrical  engineers  of  lioth  crntrcs 
will  follow  the  example  of  another  southern  capital,  atid  form 
branches  uf  tlie  Institution  of  Electrical  Engineers  of  London, 
and  thus  1;  Ip  to  bring  the  electrical  intcrpft"  f>f  the  whole 
empire  into  alnsi't  I'mch.  Might  not  sucli  a  ;Ui;p  Lave  an 
important  bearing  on  the  much-vexed  question  of  foreign 


competition  ?  It  is  certainly  an  uniiiiHtakuble  fact  that 
many  large  orders  from  the  colonies  which  one  wo  aid  espoct 
to  Bee  euiied  out  in  Dritish  worirshops  are  going  to  America, 
and  any  propoeal  whieb  ironid  being  the  meda  and  ponn- 
bilities  of  the  coloniaB  betoto  the  Britlim  MtttawhohMMr  !■  to  be 
welcomed. 


COBRESPONDBNCE. 


MAXWELL'S  LAW. 

TO  TMK  KOITiiH  <iK  Till:  K I .  K I '  ntli' UN. 

Sir:  In  your  km  illy-worded  editorial  note  on  a  recc-nt 
lecture  by  mo  ii:  tlif  Society  of  .\rt8,  writing  in  reference  to 
Maxwell's  law,  that  the  square  o(  optical  index  of  rofr&o- 
tion  of  an  Insulator  tboitla  be  numerically  the  same  as  its 
dirli  ctfie  constant,  yon  say  my  "  treatment  of  this  part  of  the 
suljcict  ^i^emed  to  allow  of  the  Imm^  tmpieeaion  that  by 
suitably  diooeiag  tbe  tempetaton  any  noaloitant  dieleetro 
oonld  M  ceeBBod  into  oliodienoe  to  that  law."  I  am  abaid  my 
derira  not  to  ettead  Ch»  allotted  80  uimilaf  bmv  have  been 
responaiUe  for  aoma  bnny  and  oonaanMil  ambigaity  of 
expression,  bat,  a»  a  BIRtter  of  fact.  I  JSt  daabo  to  convey 
the  impression  yon  aeem  to  suggest  ieioeiaet— viz.,  that  by 
cooling  dielectrics  having  abnormally  large  values  of  dielectric 
constjiiit  to  very  low  temperatures  these  values  come  nearly' 
or  approximately  into  accorilanco  with  the  above  liiw. 

Perhaps  I  might  be  allowed  to  supplement  thL>  imperfect 
•  xplaniitions  in  my  lecture  by  n  few  --.uppcfitiotjg  in  your 
coiuwoH.  For  the  sake  of  af'-'utamit  and  linnity  let  me 
assume  the  electronic  tbr-ory.  blart  then  with  l>r.  Lftnnor  - 
fundamental  ooncpption  of  thti  ilec;ron  as  a  siraiu  crntre 
in  the  etluT,  eloctrona  being  ouhor  po,-itivf  or  nuL,'ati-. -j. 
.\8sume,  with  him,  tluit  iit  onu  sire  col  locations  of  electrons 
in  stable  orbital  m'jtiou.  In  a  satiir<itiid  chemical  molecule 
or  atom  we  must  then  postulate  that  the  positive  and  negative 
(iketroaa  are  equal  in  number.  We  may  take  this  to  be  the 
case  in  those  chemically  inert  Bitb'itanC'  ';  the  paraffins  and 
saturated  hydrocarbons  and  other  .^vnuuetrical  atoms  or 
moleculea  not  oontaining  chemical  radicles.  We  mast  assume 
that,  whatvnr  may  be  the  nature  of  the  ether  strain  which 
results  £mm  an  agplioation  fif  eleateie  IbiM,  it  ia  ot  anoh  Jtiod 
that  it  oaoMa,  or  taodi  to  eaoM,  a  diapIaeemMit  of  podtiva 
and  napiki?a  aiaotvoBf  in  oraodta  dirootiooB.  Thia  rnqptaoO' 
meat  u  inataatanaoof  and  of  a  purely  elaatio  type,  ao 
that,  whether  tho  force  ia  revezaad  dowly  or  rapidly,  tbe 
rittio  of  tbe  whole  electric  atrun  to  tite  deetrie  stress,  i.e..  the 
dielectric  conBtaat,  ramnius  the  ainnc.  Accordini^ly,  the  <  \. 
ence  of  electric  force  iu  a  dielectric  creates  ati  ether  strain 
nud  alinlitly  lUatorlH  tbe  configuration  of  the  electronic  gronps 
which  form  (he  loatcrial  atoms  of  a  dielectric.  The  elastic 
rtactioti  to  the  -itre.'js  is  the  samu  or  uearlj  the  .laiiifi  ivhether 
it  is  reversed  billions  per  second,  as  in  the  caeo  of  it  ray  of 
liL'h'.  pHSning  through  the  didlectric,  Or  very  alo-nly,  say 
iUO  tiiQ«s  per  aecoud.  For  the^c  substances,  then,  Maxwell's 
law  is  fulfilled. 

Consider  next  a  sabstance  such  as  ip<i(<-r.  Chemical  argu- 
ments lead  us  to  regard  the  molecule  of  water  as  capable  of 
fi».«ion  or  partition  intn  two  noD'identtcal  masses — vi^.,  H 
arid  (HO),  which  nro  reapecUfily  the  semi-molecolos  of 
hydrogen  and  hydroxyl.  These  maasea,  when  free,  constitute 
the  ii'Ht  of  water,  and  when  free  cany  eletrtrie  charges. 
Henoe,  on  tbe  oleetranio  tbaoiy  tbaynaat  eaeb  be  rogaraed 
as  aoDooationa  of  aleetsoM^  bot  tbe  H  gronpo  or  maMi  eon- 
tain  more  positiTO  elactrona  fban  ni^Blne  end  iJia  (HO) 
groups  more  negative  than  nodtlTC. 

When  united  to  form  toe  water  mdaoola,  the  oollcotive 
mass  H(HU)  posseeses  an  eUttrie  vumrnt — tbat  Is  to  say,  it 
ia  equivalent  to  a  lua.is  having  a  positive  charge  ou  one  part 
and  a  negative  on  another.  All  chemical  facts  Ic-ail  1:3  to 
bt-lievc  that  the  union  hc-tween  tho  ()  [nid  the  II  :n  the  seiui- 
moloctilti  of  hyJiMxyl  (UO)  U  far  more  intimate  tbivn  the 
union  between  tlie  II  and  the  (110)  in  water.  Accordingly, 
under  the  actii'U  of  electric  force  th<i  water  moleeule  will  be 
'  til,!,. I  in  space  like  a  siiiall  magnet  in  a  nm,!:netic  field. 
This  orientation  ia  equivalent  to  an  additional  electric  dis- 
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plaeenient  over  mi  abm  tbst  im  to  IBCM  iti^  ot  tb* 

eleotroDS  iu  thn  molecale  or  of  the  ether  in  the  nan  piMi. 
Ac43ording  to  thn  theory  here  suggested  it  is  this  orientation 
of  tlie  luolftculos  which  hc-^tows  the  abnonnal  value  upnn 
thi:  dielectric  constai.t.  Wg  havci  ncit  to  osplain  on  this 
theory  why  theao  abnormal  values  of  dieleotrtf  COllMtatit 
bec^jtiii  normal  on  lowering  Uta  tompcraiure  auCBcicuUv. 
Tbermoiljoainio  ttuory  seema  to  indicate  that  sensible 
heat  is  the  result  of  miss  movements  of  molwulea.  Hento 
as  the  toiuporatiire  ig  lowered  the  molecular  agitation 
is  qaiated  down  and  the  molecules  may  unite  into  larger 
mmgt  or  iggregations.  It  is  then  easy  to  see  that  theee 
UU^r  gnaps  of  molecnlea  will  cease  to  possess  an  electric 
moment,  jut  as  groups  of  equal  small  magnets  united  pole 
to  pola  ao  w  (o  fimi  dioMd  magnetic  circuits  cease  to  poanas 
a  migoalio  miimfllt  M  »  whole.  Aceordingly,  esttcaal  dco- 
tiio  HMO  «a  90  loofar  orient  tfaeae  molMiiiar  cronps,  and 
tMr  powMT  to  oontiiMto  to  aagamt  iho  aannu  diueotric 
ooBstaat  atmmn.  Hrae«  at  taqr  iov  tmprntoNi.  U  i«e 
eonaiats  of  molMnlnr  aggrejgates  of  w»tar  molMiiIa%  tt  akonld 
have,  as  in  Uci  it  has,  a  dielectric  constant  not  vwy  dUbveat 
from  that  value  due  to  a  very  rapidly  reversed  eketrio  force 
when  at  0  C  viz..  a  vrIuh  lying  between  'J  and  H.  Alto,  it 
ii  eaf>y  to  lee  why  on  this  theory  high  fremieney  in  the 
(•'.ecirfo  force  lOTwnla  Indi  to  tin  imim  unoU  a<  low 

tamperature, 

In  the  ea.-G  of  the  hiL'h-fre'iijency  alteniiu.iiig  (.'lectric  force 
I  billions  per  second  f  tlie  infrti:i  of  the  water  or  ice  molecule 
prevents  it  from  orienliiif,'.  The  only  effect  of  the  elnctrii' 
force  is  to  produce  ether  strain  and  suain  of  the  ekctronft 
lomiiog  the  molecale.  At  very  low  tcm|>oraturc3  the 
BoleGales  do  not  orient  beoauae  thoy  are  bound  up  in  group) 
Mid  have  no  resultant  electric  moment. 

We  aho  find  experimentally  that  for  euoh  bodies  a?  trater, 
klHlKil,  iiC,  there  is  a  temperature  at  which  the  iari,'e  or 
dklMtiie  eoastaat  baa  a  maximtuu  valne.  The 
ilognuft  ol  Di.0.  at  and  aboTe  a  cartain  temperature  may  be 
«x^>bM<i  tjr  gnilual  bnaMaff  op  of  voter  molewilao 
hoTiDg  IB  deolclo  nooieBt,  nid  thnefore  etpable  of  balsg 
oriented,  into  i-ni  having  no  electric  moment.  Tbo  fni4llU 
increase  of  conductivity  in  ice  accompanying  this  dialeetrio 
change  as  it  is  heaiid  i3  easily  explained  in  the  above  theory 
because  the  ions  at  once  move  under  the  electric  force,  and 
moving  ions  conatitute  electrolytic  conduction, 

I  must  not  trepj-i^iss  upon  your  ppace  to  dtivtlop  thi»  theory 
more  at  any  lenRth,  hut  it  .seemn  to  me  to  Bt  in  fairly  well 
with  most  of  tin  observed  facts  as  rei^ards  the  influence  of 
tempera' ure  ar.il  frei|nency  upon  the  values  of  the  dielectric 
conBtante  of  insulators  nni  electrolytes,  and  to  obtain  support 
from  the  results  of  the  dielectric  inea.-iureiut  nta  at  low  uiid  in- 
ert asing  temperatures,  to  which  I  brieliy  alluded  in  my  lectora. 

It  is  a  carious  fact  that  the  more  complicated  and  heavier 
noleoults,  snoh  as  thoae  of  the  alcohols  and  gljoerinc,  have 
tbeir  abnoratal  dieUetrio  emiatants  redoatd  to  smaller  and 
normal  'values  by  an  increase  in  the  frequency  of  the  alter- 
nating impresse  1  electric  fotoe  not  at  all  sufficient  to  aimflurly 
affect  tbe  abooemal  dieleotrle  eonataat  of  a  Ugfatcr  moleeole, 
aooh  as  tbak  ol  nalat.— Yooeb,  Ao,  J.  A.  Fuviiw. 

Unifaraitj  Oolltga,  London,  Dee.  1& 


BTEAM  TBIALS  AT  CARDIFF  EUSCTBIOITY 

WOBKS. 

TO  Tin  xDiTOB  or  TBC  nRontioMir.  - 

Bin  :  I  have  pUai-ure  in  pivi:ig  herewith  the  results  of  a 
Btcam  consumption  tc^^t  rnnile  on  a  .'iOOkw.  steam  alternator 
supplied  recently  I'V  Me-'^hrs.  I'orranti,  of  Uolhnwood,  to  the 
order  of  tbe  Cardiff  Corporation.  The  figurfis  are  suffloiently 
good  to  interest,  I  Ixhi  ve,  several  of  your  readers,  and  the 
nsmes  ot  the  gentlemen  who  conducted  the  teHt»  arf>  a 
gaaraiitte  of  their  reliability  and  accuracy 

The  plant  coropriMS  a  vertioal  ooinponnd  condensing  engine 
having  cylinders  iSin.  and  Siio,  by  18in.  with  an  alternator 
ol  Ferranti's  wellknowo  oopper  armature  typo  between  the 
H.P.  and  L.P.  engines,  the  whole  designed  to  give  3O0kw., 
2,600  ToUa  hj  ISO  anpeise  40  peiiodiei^  at  SCO  levo- 
IvSam  per  minate.  The  Tshraa  ore  of  tbe  gtiidlton  ^ 


imm  by  cam  gear,  the  governing  being  effected  by  a  throttle 
vslvo,  and  there  is  ioma  Inbiioatiso.  The  alternator  diiviM 

its  own  exciter. 

The  teat  wa.s  ninJe  on  Noveiiiher  IHOO,  there  being 
present  as  experts,  on  behalf  of  Messrs,  i'  lirranti,  Mr.  M.  Long- 
ridge,  Mr.  A.  B.  Mountain  and  Mr.  Gillett.  On  behalf  of 
the  t'ardill  Corporation  there  were  Mr.  H.  It.  .J.  Bnrstall  and 
Mr.  Llew  lyn  B.  .Ukinson.  The  test  was  started  at  UK?  a.m. 
and  continued  at  fall  power  until  M9  p.m.  The  steam  from 
the  engine  was  discharged  into  a  fiurface  condenser  which  only 
rewiwd  the  Rteam  of  this  engine,  'i'lie  air  pump  dii-'t  harge  wa» 
measured  by  being  run  into  two  barrels,  one  being  filled  whili 
the  other  was  being  emptied,  each  b^ing  filled  up  to  a  mark. 
During  the  trial  09  pairs  of  barrels  were  used,  mailing  a  total 
of  59,0tl01b.  The  next  day  a  test  was  made  to  ascertain 
wbetbertbe  eondenser  was  tight,  and  it  was  UmA  tkat  a  leak 
e<iua1  to  I  per  cent,  existed,  maUqa  the  total  water  need  aooal 
52,5001b.  It  was  found  thai  MMt.  of  water  had  esUeeM  in 
tbe  draiii  anvp  Uider  the  engine,  having  smpsd  fronai  the 
ghnds.  wUah  haa  to  be  added,  ntahbig  a  final  total  of 
58.d9Slb.  The  dnmUon  of  the  trial  being  S-9S  hours,  tbe 
quantity  of  steam  oaaa  by  the  engine  was  7,S681b.  per  hoBr« 
The  vacuum,  as  measured  in  the  exhuun  pipe  doiO  to  the 
engine,  was  I8'7in.  or  0'21b.  per  square  inch. 

The  alternator  was  run  on  a  water  resistance,  the  powi-r 
was  measured  hv  %  number  of  uuimelers  and  voltmeters,  one 
of  each  buing  chosen  after  camparison  vrith  a  Kelvin  watt 
balance  as  In  in^  the  roost  accurate,  and  i&iuiinga  wore  taking 
every  l.'i  minutef.  There  was  also  a  Thomson  recording 
voltmeter,  which  was  read  every  30  niinntes.  Each  of  the 
instrument.?  read  during  the  trial  wore  sent  to  the  Board  of 
Trade  kboratory  immediate^  after  the  trial  for  ealibtatian, 
and  the  naeassary  eoneatlena  have  been  made  la  Am 
calcnlatMHUk 

The  aHan  oni^t  of  the  alternator  was  916kw.  The  nuaD 
horse-power  shown  bj  the  indieator  oaida  was  499  at  the 
mean  apesS  of  904*9  lom  par  adn.,  ee  got  from  lha  engine 
coonter. 

The  eomUoed  efBdenoyolfhe  engine  and  aUwnafoc,  taking 

00  above  fignm  far  elaetrical  output  and  Indieated  hone- 
power,  waa  84'6  per oeni  Taldng  the  figures  aetaally  obtatoed 

tbe  ateam  per  kilowatt-hour  was  24'0;!lb.,  being  practically 
2lb.  below  that  required  by  the  specification.  I  think  tluB  is 
very  good,  and  if  the  vacuum  had  been  '2>'>  or  27  the  reault 
would  of  couise  have  been  materially  batter.  No  special  prc- 
,  parations  were  made  to  prepare  the  engine  forthia  test.  The 
ateam  was  itut  superheated,  and  was  anpplied  from  boilers  of 
the  dry-back  marine  tgrpo.— 'YoviS,  Ao.,  M.  Actbubs. 
t  ardiflF,  Dec.  1 1 . 

THE  SUPEaSEb.SION  OF  THii  STEAM  BY  THE 
ELECTBIO  LOCOMOTIVE. 

TO  THB  BDrron  or  the  elk<'tri(  ia.v. 
Sib  :  You  have  justly  tsUed  attention  in  yoar  leader  of  the 

1  Ith  inEt.  to  the  importance  of  Mr.  Sprague's  remark.'*  on  the 
Oiloptiou  of  electric  instead  of  steam  traction.  1  have  read 
your  report  of  his  rem:irk4  '.viih  interetil.  as  it  seema  to  u;e 
that  tbe  quicker  and  more  freipieiit  service  rendered  pof  .^ible 
by  the  adoption  of  electric  traction  \9  likely  to  brint;  aljout  a 
r«'1ica!  alteration  iu  the  design  of  eleelric  loeoii.oUvfs,  or,  for 
my  p.ir{H)..;e,  their  cjuivalent  when  the  motui.^  are  concen- 
trated at  one  end  of  the  train.  For  given  ouDditioos  aa  to 
acceleration,  kc,  there  ought  to  be  a  limit  to  the  dead  wiright 
per  unit  length  of  rail  if  vibrations  are  r.ot  to  become  serious, 
if  it  I  hcijt  to  have  the  motor  armatures  biilt  direct  on  tlie 
axles,  a  larger  number  of  smaller  motors  should  be  emjplojed. 
The  multiple-control  system  is  fully  worked  out,  and  it  dis- 
tributes tbe  fona  and  dead  weight  npen  tbe  rails  over  a 
larger  wheel'baM.— Yoors,  te.,  EaaiaT  Wilson. 

London,  Dto.  IT. 


CONCENTRIC  CARLE<?. 

T<)  THB  KDrroB  or  TttE  r.l.KCTKlCI.W. 

RiR ;  As  Mr.  Dnddel),  in  his  brilliant  Paper,  pointed  out 
a  danger  with  eooosntrio  eabbs  and  metal  braak,  qoiok' break 
Mtahaa,  tbe  fglloving  eoatifbaliob  to  the  diaeoaafoa  ainjr' 
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haTo  some  general  interest.   Mr.  Dndddl  paka  the  Bugf^tion 

of  ilaiiia;-;i'  to  roucLiilric  caliL  3  from  the  Budden  interruption 
oF  nn  an-  bct-.vteii  iiictal  coiitacls  in  iLe  shape  of  a  question. 
ll'.A  huf,"^', sLiiin  in  vury  probably  riglit,  in  crrt;\in  r.-isi!-,  but  I 
think  ilic'pc  cv.-ri  tiro  at  present  rare,  f(ir  Kt  vtral  roasous. 

i  l  l  The  capacity  iiri'iicd  to  siiJdoiily  e?;tin<jiiish  a  iiictallic 
are  wlion  tlio  Tolinj.'M  wr;  'JOO  -.vas  k!ii>\mi  liis  txpiri- 
menta  to  be  consiili-ra.il*  cMa  caiiatilics  f;o.  iThe  i.'nf.re 
11  miles  of  liie  IVrrai.ti  I'tplforil  iim^n  Im-H  only  a  caparity 
cf  8'8  microfarads,  rthI  In-  -.linl  :>  miorofji-aJs.) 

(2)  That  capacity  must  be,  so  to  speak,  imtncdititfly  Avail- 
able, not  separated  from  the  arc  to  which  it  is  a  shunt  by 
either  "self-induction  or  a  rcabtanco,  one  or  both  of  which 
Are  almost  alwaya  present  in  the  armature  of  the  dynamo,  if 
ao(  in  the  maina.  through  which  alone  can  the  cable  capacity 
act  on  the  arc  of  a  switch." 

(B)  BvtawluiBMCiimalatORtantued  and  the  self-induction 
dm  lUMWd,  til*  eipMily  is  almoai  invariably  {hunted  in 
low-teittiOB  qtttmi  by  the  naooindaetiTe  fll«m«Bta  of  the 
ligbiB  wlueh  an  not  extingoiahwl  at  the  time  of  Ibe  oper«tion 
of  the  switch  under  coniddentioD,  foe  the  load  on  a  central 
■tation  of  any  magnitude,  such  as  wonld  hoTCs  hrge  capacity 
OD  its  main?,  never  frillj  to  zero. 

(4)  The  Italiit,',  from  main  to  main  ia  almost  invariably 
sufficient  to  allow  u  normal  current  of  a  few  niupcriM  la  t'.  r.v 
thus  the  capasay  shunting'  ihti  arc  is  itself  shunted  by  a  small 
resistance,  say  ICKi  ohinn,  even  aappoiing  the  MB  tO  M  itmok 
when  there  is  no  load  whatever. 

:  jj  It  wua  [  :iiV(  J  L\  N"orlLru|'  and  VieT<X  (Eltctrieal  World, 
-Nov.  6,  iHiil),  in  a  Paper  quoted  by  Stcimetz,  that  the  dis- 
ruptive (ift'ect  of  high-frequency  o'^cilkiion:-!  from  a  condenser 
and  self-induction,  or  the  peaky  volt  aurginga  from  an 
induction  coil,  is  much  less  than  that  of  a  sinusoid  alterdaiing 
voltage  on  heavy  iasolating  oils  (which  are  the  bada  of  the 
bulk  of  modern  oMueBlrie  eaUco).  Hanee  2,000  volts  doee 
not  of  itself  always  mean  a  very  heavy  puncturing  effort 
•pplied  lo  ttie  eable,  though  it  may  mean  a  great  deal  with  a 
piece  of  dry  pepar  the  path  acroaa  which. is  practically  an 
•irgap. 

On  high-tension  moins  in  oidiawy  pEaetIee»iPe  uo  fufnm 
getting  the  short,  snappy,  alauist  Oxpkieive  extinetiDD  of  the 
•park  which  Ut.  DaddeU  got  OD  mm  OOMSiOD,  sigmUsed  by 
the  paper  puncturing,  and  I  have  been  nnable  to  apeak  to  any- 
one who  has  seen  such  a  sudden  interruption  of  the  arc  in 
practice  on  the  mains.  This  is  due  to  two  facts.  Firstly, 
ihat  a  1>  1'.  3w;l.-li  is  al^sajs  used  which  di.-iconnec'  ^  the  con- 
dtusisr  from  tbt-  ciiv^ui;  vkhik-  b.-'.  ak-.c^-  i:,  Liiid  i-ecoiidiy,  if 
one  limb  of  the  switch  operates  beb  're  ttit*  other  has  begun  to 
arc,  as  is  frequent,  or  if  a  siti!*!'  polf  awitch  is  used,  the  con- 
denser is  not  diiL-ctly  in  ahun:  .\crofs  tiio  metal  arc  between 
the  contacts,  Im'  id  .r'n).--!  th(:l;i    ,'i  ,w7<?»  inl/i  ihr      li  in  iiu 

U'tnt  <■/  thf  lt/\-  ■■u  i  .."V' )  ■.  '(.• 

Whether  aiternaling  gentrators  having  .self-induction  are 
for  this  reason  to  be  preferred  is  a  question  which  is  probab'y 
settled  by  the  fact  that  all  alternators  now  made  have  enoagb 
laaiatance  and  self-indmtioii  to  prevent  a  apwk  bebg 
swamped  with  this  daugerons  suddcnnoFs. 

Everyone  who  heard  Mr.  Duddell's  Paper  must  agree  that 
he  may  justly  feel  proud  of  his  brilliant  auooaes,  both  in 
laaiarch  work  and  in  damoOBtratuni.    Yours,  ftfl., 

London,  Dee,  li.  Mwyn  O'Giauux. 


MI  NICIPAL  TUADING. 

TO    IliK    tiUiOR    Ol-     TUE  liI.EtTKlClA.N. 

Slu :  May  I  draw  your  attention  to  the  following  extract 
from  a  jndgment  given  rccc'ntly  by  Mr.  Justice  Bigham  in  a 
eaeedaiming  a  declaration  that  the  chairman  of  a  certain 
nrban  district  ooGnoil  was  disqualified  from  silting  as  a 
member  of  the  OOtmeU,  on  the  groand  that  he  was  concerned 
in  a  bargain  or  eontniet  entered  into  with  the  oouneil,  and 
partidpatod  in  tim  piolit  deriTad  thor^om  :— 

BighitiD,  J.,  ui'l  he  »^  of  ocioioti  tli*t  the  <Ief<;n>iaat  waf  conc»n;o(l 
io  the  contrjirt.  Mxi  th»t,  tltcrslMro,  bo  wan  di«q(Mlili«il  from  reiuituiii^  a 
mfri.'-f'L  f  >Ii''  I'uucil.  Ilia  eir-  tii-i:.*  >!;u'.v.  .t  Iiiui  tfaat  th«r«  wvrv  on 
■:ir-„L  1  „_,,.  li, i.ij  luany  meu— I' li.  I'ji  <  m  l  h.imi  oi  thai  uU-.n— who 
were  liMa  U)  l>ccome,  and  did  hei;uiu«,  intvrcalcil  iu  tlw  work  wbieb  lb* 
omuMiiia  bad  lu  mny  au,  Sttob  Tfutmm,  la  Ua  «tMn,  Mi^t-aot  l«  U 


•lectad  m  Mdi  bodlM  at  all,  lieeaow  tksf  were  tempted  hy  ttieir  cm 
interwta  lu  unclertakr  conlrji-lt  Mid  to  *oter  into  dealinRi  wilU  whi  H 
they  ou^ht  t<>  have  nothing  to  do. 

That  this  i«  not  an  isolated  eaia  wonld  appear  itom  ihe 
following  estraet  from  the  Ai%  Jbrpnn : — 
MANiiiESTca.— Town  CMacOlar  Rarigai. — Cownefller  HffKNi  Ttatar- 

day  reniKiinl  hU  |H»itinn  «a  the  8el(«rd  Town  Oottiidl  io  etiMaqMaoe  ol 

'llrjiU'itiK  inatle  n^fttmr  him  nf  oivrryio^;  out  wiitrv»«  f'«r  tli*^Ctjr[h»rnli'jn. 
11-  liiiiitlnl  barsn^  li'iiip  sub-Oikntracliig^  wtii^  ir.il  .^aid  he  tiad  n-i 
uU«;iar  motive.  The  m»or  did  uvt  tbiak  there  va«  tnj  eiMliMiil  ia 
l^n^laod  suon  aambac  ol  wUcb  was  aoi  ntariaitad  ia  a  wurpwtiao 

Mntratt. 

Again,  in  rousi-qnenci-  of  Hnother  complaint  tliO  Manchester 
Town  Council  hiive  laid  down  the  pr.nciple  that  a  member  of 
tlio  (  jumil  I-,  prohibileil  from  tradinu' directly  or  iuJirectlv 
with  the  (  ouQcil  or  any  of  its  committees,  and  this  would 
seem  ri),'ht.  ns  the  taambara  of  thoae  Oooneilg  am  tnutaM  for 
the  ratepayers. 

I  have  pointed  out  in  a  previona  letter  that  the  outstanding 
loans  of  local  authorities  have  incr«!i<;rd  by  1$0  per  oent.  in 
the  last  20  yeara,  and  they  now  atand,  aco  rding  tO  tha  Iionl 
Government  fioeicd  report,  at  £252,1:0,1  7  ). 

Local  anthorilies  generally  thr.nigUout  iha  oonntij  ara 
embatUng  non  tad  more  in  trading  oadettakiitgs^  mcaaat* 
tatfaig  comiMtf  lor  the  supply  of  gooda  and  matarials  to  en 
eoormous  extant. 

In  the  Molt  il  voiiU  mob  that  either  (1)  municipal 
trading  most  be  stopped,  or  (2)  these  trastesa  most  be  allowed 
to  be  personally  Interested  to  the  contracts  tliey  enter  into  on 
behalf  of  those  for  whom  they  aro  truNioes.  Is  the  lattec 
desirable  in  the  public  interest  ? — Your?,  Al'  , 

Kkxkh'  1'>.  M:  luiw, 
Seoretar}',  Municipal  Trading  Commitiee. 

Londoii.  Deo,  10. 


LEGAL  INTELLIOBNCB. 

Kift  V.  Capetown  Town  Oouncil. 

Ia  tka  Sapreute  C  juix  at  c;kntowD{aiittt]iAbiea>aaK«v.9Bvl>a''<>ratlj« 
CMar  JuiUce  (the  ItiKlit  Ifoa.  Bit  J.  H.  deTilliert,  F.C..  K.C.M.O.X  Mid 
Juatl)  »  IWhaDiui  aad  Maaidorp,  .lamta  Kift  brought  an  action  aKtiaatth* 
I  ';i|i);lnwii  Town  Council  fur  £2,5(0  lUiitagn  lor  itijurtCK  aualaitied  hr  hint 
through  cnminu  intocuntacl  with  an  clectri'  f  ii  p  1  rloiixing  U>  dc(rnannt,«. 
Oo  Kebi  27  |>laintitr  while  in  <.'bur>  h  »tr»' i ,  '  ".n,  .  une  in  com*' •. 
with  a  wire  clnrgctl  with  olvctricity,  which  wax  hanging  unr  the  railiujji 
ofabauaaaadprojectediiito  theedwt.  TlMwmfaraaMjiartof  aajateta 
i>f  over  brad  wma  fi<r  liRhiiuK  tlia  atraaU  «l  Ctpatowa.  niriBtiirs  eoumai 
sir  H.  Jut*,  y  e.  I  urged  lhai  it  wa«  llw  duty  of  defeiidAnta  su  I  j  pUc*, 
ki'<?}>,  and  maintajii  Ll^t*  anid  virv  liikt  it  cuuld  net  cutne  int^j  ortuctct  wit!^ 
^iijr  prriiin,  diith  c«ii{c  i.illy  when  charged  with  electrifitjr.  I:i  brei»c1>  of 
tliia  duty  <tpfeii'ltn<ii  nr^lif^ntly  nnd  careliunly  alluwei)  laid  wire  tg  liecome 
broken,  and  nrKlittciitly  and  i:iwelo»%ly  umiltiM  to  r«|«irit,  and  wr^nftfully 
and  unlawfully  aD>l  negligeatly  allowM  the  wire  to  projrct  into  and  roinaia 
in  the  public  atreet  churgiBd  with  electrieity.  By  reason  of  (hi<  wionicrul 
Lvjoduct,  plaiittilT,  Icy  couiitijj  into  o  julact  vrlt\i  the  wire,  austained  "leriou* 
<lauia^-ei ;  wan  iisvcrrly  burnt,  r*ceiv'  cl  1ii;u:jh  and  ehock<  to  hi*  pern>:i, 
waa  iucttfuwitktcd  iur  a  long  |ieri<xl,  and  ia  mii|itod  (or  life,  baviuR^  pcr- 
ilMoeaitlylaattiiattMof  hii>  ri^ht  band,  and  alt^pllur  mntailied  loaa  atid 
damag*  to  UiS  aatent  of  £2,500,  wUul)  amciunt  waa  now  daimrd,  wiib 
o<wta.  T>(faad«Dt«  drnietl  tJial  wInii  filaintitrraiiia  into  <-nnt-,-t  with  ilie 
wire  it  wM  ehafRtd  with  electrical  pmiar.  and  it  the  wire  was  th"-i  i  h  ir)^ 
that  |<o«er  was  not  derived  from  any  work  or  undertaking  of  dofeiiilanin. 
It  wiM  further  |jleade<l  that  the  clei  tiio  lighting  syttom  wai  a  lawful 
uudtrtakiii^  fui-  lilt!  pttblHi  lieue&t,  aud  iu  i-Cftard  to  the  jikuug,  kcujiiug, 
and  ntalelaowoa  «( uia  agfatam.  InaliMUng  tfaa  wIm  in  qaaiiina,  dalen<Uiit 
OiuoeU  waa  Vound  lo  exertina  mcIi  care  Mid  dUlfnea  aa  tlie  law  raitafaod. 
in<  luding  rpai">n.«'Je  •  »re  to  |>n;vriit  .uiy  of  iln  wiroa  cimiiog  in  o»nla -t 
w  ilh  any  ]*r  o  i  when  L-har^'F-l  withclr<  lrii  al  priwcr,  but  that  tKed<^fen•lftnt•• 
uere  not  bound  tu  make  guoil  cun-equencca  of  d4iiiagc«  due  to  acci  lent,  ttie 
act  of  .'.her!',  or  nuy  '  luie  ui't  Iceiiig  the  iv  t  or  default  of  the  <lcfeiidai>e 
t'uiuncil  or  iln  avrvaiits  or  iu;<^tit'.  Ocfendanta  denied  that  the  injutici 
i'ooiplaimid  ot  br  (ha  ptaiDtiff  w^re  cauei'd  by  any  negligent  or  carel»a  act 
or  defAuH  nn  IM  fart  of  itaelf  or  it«  nerranln,  or  by  any  eleotnVU  j>ow«r 
gcneratl^l  by  or  under  t^ivir  cjkntrvi],  or  which  waa  an^  part  of  tiietr  under- 
taking.  They  adniitt<xi  the  ncri'iun  injury  to  ]>laintifl,  but  did  noL  julriiit 
that  the  daojige  '•->  sustained  amounted  to  £2,600.  The  wire  referred  to 
waa  carefully  and  diligently  placed,  kept,  and  iwuatainad  by  chfendaui 
Own'.il,  and  waa  Ikted  and  adjuftcd  with  a  foM or  fuNi  whereby  upon  a 
break  uccurring  iu  tile  wire  the  paa!a||aot  tlia  elaotoic  cntTeot  or  p-iwer 
Kfiierated  )<>-  and  nn<ler  the  control  of  tha  Council  was  etoppcd,  and 
drfcndMif'  '-'<  "on  a-  they  liad  uotiie  that  a  bre»k  bad  oo-urred  in  the 
wire,  for fl  Kill,   r.iiecd  the  wire  to  Ijc  rciJjEed  and  rejiiiivl. 

PluklNTIFK  Mid  ba  waa  *  uMetaager  boy.  Atxnit  the  middle  fl  Uia  day 
lie  widiB*4  up  Chwoh-itTMtt  and  arrived'  at  tlw  haaaa  al  the  «emar  uf 
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Long-street  and  Church-ctrMi.  SMiMtliillB  «Hgkt  ImU  «f  tte  M  He 
littiMed,  titrew  him  dom  In  ttia  ground,  midn  lort  aoiiHiiMiiiMM.  He  dM 

iH>l  Uke  liciM  c<f  the  wir«.  It  caujbt  him  us-l  «etxt  r<ninil  hli  Ixxljr.  He 
WAX  Dwiiigiog  hill  hiind,  ami  lie  int  a  »Uuck.  He  wan  titken  lo  the  hwpitnl, 
wh<i<:  he  rcuuiiu!tl  a  month.  He  (ulTrrci)  iini<*h  ymn,  H»  could  not  now 
UM  hu  right  band.  The  wire  hurt  him  ut  >  i  i\  U«  did  a»y  to  the 
attendant  ai  the  hoapiUl  that  the  wire  on);  liii:  t  Ulm  after  he  luul  had  it 
ill  kit  band  for  a  little  time.  It  waa  only  ooi'  wire.  It  twilled  round  and 
round  hia  body.    He  did  not  take  up  the  wire  lo  pUy  with  it. 

A  coloui  c:  1  «iti  f-1  tiwiied  FRANCIS  sai.l  :\r  noi'n  '.he  wire  hanging' 
in  such  iii  -Tui'T  tli.i;  .Aiijone  could  ttJii' li  it  ':  y  rAi>itj^  hi>  band.  IWfoi'^ 
cutting  the  wire  he  tiin)  tormnm  it  from  the  hoj  with  •  (lofcar.  He  felt 
»u  ahuck  througb  tin  pokw.  Hi  did  nut  aotioB  nan  tlm  ana  irfn 
dudio^.  

HENRY  AKWKIT,  kotd  (mfiriMor,  aid  »h«  h*  MW  il»  bor  te 
■BonM  in  lb»  iilit»  HbhaodiNMagiMdtltiCMitil  wikMogb«rM,«n<l 
he  wai  acrootning. 

For  the  dcf«ii  !n;M;\  Hur.l  li  r  l .'j\Vi;,  electrical  aogineer  to  the 
Tttirn  CoutK'il,  raid  the  wire i  weie  up  in  that  locali^  befure  he  took  up 
hS»  pofitioa.  Tharo  were  five  wires,  two— tha  la—raiit  laratreet  lighiiag^ 
two  outer  oneii  for  heu^e  lighting,  and  •  neutral  wImoh  (hv  tup.  Tba 
tlv^Uey  wirfrt  of  the  tramway  c<»nijnnj  trtMaed  them  in  li-^ng-Mtmit-.  On 
Recount  of  cnniphuDti,  and  bo  iaae  of  haviej;  luu)  wire  bmkoD,  witnras 
r*iii  i\  d  the  wires  iit  tJiii  portir  il.n-  spr-  in  !VI..  27.  If  on  the  26th  the 
wir-'  uaehed  earth  certain  lig  iv  w  iji  l  l  «i;.x:p  !.  All  atrc«t  lighting 
wirva  were  daad  in  the  d».  Ail  the  wiret  carried  a  maxinuim  «(  220  Tolla. 

ISMlnmiriiwtiinriadMQMltotonOwltft  If  tin  irii«  toaabed  an  inm 
ffoe*  or  «ttM«d  mter  (tmild.bceoaM  dead,  but  «  puMt  aUuLling  mi 

tsrtli  ami  seitiitg  ii  live  wire  would  nvl  a  nluick.  If  tlie  wire  cirrieil  more 
than  230  Tolt^  (liv  Umps  wfviild  hrrak.  No  complaint  waa  made  to  the 
t'^>uncil  aniil  July.    Witncui  had  no  knonleilgo  that  the  wires  wer<>  'two. 

Mr.  SCHKEINlUt,  <J.C..  who  appMred  for  the  defence,  said  th*  ilu  ^iry 
»->.«  that  ihe  boy  took  hold  of  ilic  wire — which  »a»  believed  lo  Le  UoaJ  — 
and  brouftbt  it  into  euntact  with  the  overhead  Imllaflrire,  Ibo  abock  being 
that  ci>mniunl<'aled  fmm  the  latter. 

WITN !■>?!<(:•  n'-nuinir  ' tsiil  he  did  not  lirlievt-  n  riirrrT:*  if  S20  volts 
woul.i  ri]'j'fi  -til'  ]  l.iiiiiiti.  If  th'^  voltage  went '.r  1'^  OOO  volH  il  w  iuld 
aaush  the  lamps.  Tho  defect  in  the  prcecnt  cane  waa  attended  to 
Immediately. 

Mr.  H.  I>.  \\'ILKINSOX  taid  he  waa  au  electrical  engineer  of  34  year*' 
exi«rit-*nce.  Tlie  Cu|)ec«)wn  sjiitem  waa  tlie  240-volt  i>y4tem  in  v<>gue  in 
Kugland,  an  )  was  a  j.-  r/eclly  proper  •ysteo).  AlKiut  n  do»n  towns  in  the 
United  Kingdnni  hail  a  pimilv  ivi-itKiil  nHf  iij  A  mii  "iTty  of  (he 
piiiici|iAl  tiiwna  hod  an  uml'  ^k'  •  "i  •  iy-l'  :u  Aiv;  il.'j  a  -i  i  iout  he  maile 
ct-'i'tain  cipcrimcate,  vhich  went  to  thow  that  where  a  wire  was  cut  or 
broken,  as  was  tfaii  OM,  It  «ioidd  lyn  If  ft  tmabad  Iroo.  I(  Uw  win*  iu 
•lueiitioii  bad  touohad  dw  Tafla  fha  wina  vonld  have  fusnd,  but  nat  if  tbey 
touchetl  the  dry  esrlh.  He  alto  experimented  with  a  )Kg  of  mutton  to 
ascertain  the  effect  "I  a  bn>ken  lire  wire  on  the  dry  akin,  the  fat.  and  the 
meaty  purls.  Ho  rtry  murh  t|pi:l.fi'rl  if  a  220-voIt  current  f  oul!  hw<' 
Inflicted  the  injurica  un  U  c  '  v  Luilr    he  had  held  it  for  10  uuiiu 

By  Sir  HKSltV  JL  TA: 
Irtw  tbeta  ekelrio  wfaraa  etwi 
Wirct  enxuioK  each  nthei', 

Jjetwweo  til*  '.w  I.   Cm"  >r  other  of  tlw  owner*  ahmild  tn->ulatc  the  wir««  at 

the  -•itiK-i. 

Mr.  JOHN  ItKMlAM,  rl.~cfrir-«'  cnirin.-.T  t'-;  tlvf  f'v"  I ;;iv.-r;iir.cc t 
llailvtays,  said  that  from  f«|H- i;ii.-nt'  li--'  lul  mw'.u  .\  J'?'*';!  w^nl  1  lavv  n, 
be  iu  contact  for  tome  liiuc  mili  ilie  uii«  iei^ta  uay  injury  woula  be 
(ITected  by  a  220'TuI(  cuneut.  He  bail  purpoAt^ly  touclied  a  880  *dt 
current,  )/ut,  though  the  Bliu<  k  was  very  unpleanant,  he  receiTad  m  iOMM- 
diate  inji  n-,  A  voltage  of  220  nrn!:!  .  j'^iw)  tJtc  injury  if  kept  rm 
IwDg  en*<  .w:'.. 

Sir  llENItV  JL'TA  :  l>o  you  ngicflwith  Mr.  VVDkiuson  Ihit  tlie>e  orer- 
llMd  win*  are  dua^jerouB  without  protection  ' 

TImWITNE.sS  tepUcd  that  thete  wua  of  coune  a  certain  .-unuunt  i.f 
danger.  Tlte  danLW  coald  be  eliiiiijiai«<l  at  cxccxsive  cost,  but  it  would 
Dot  |<ay.    Il  wouhl  hamper  the  industrj'. 

I*  rvDvlil  •«  fur  Inciter  nut  to  h4ive  UwD  naked  •— It  wuuld  be  haltO' 

\  u  il  i.ut  hue  the  naked  wires  in  BBni|M> — TblNan  MWUtado^eu 
towDK  with  oTcihead  bore  uiiea. 

Thaw  an  fiaan  with  a  email  Bumber  «f  lolwMm»Hi  YMdoaPtkoow 
asy  eaiea  when  theae  naked  irirea  ereat  tiant  »ir«« '  — Ko. 

.\flcr  lieurinj^  rouri;«c(, 

Th«  CIIIKF  JL'.sTICK  aaid  lite  Court  did  not  thiok  dama;^  should  be 
&x(d  on  tbef  ri  |,  -.^J  f.y  pUintiff.  The  dajt*g<  i  should  not  be  more 
than  £300.  i  Iio  ii  aiiii  '  v  i  ■  tiill  very  youug,  and  wmuM  I.e  able  to  lenrn 
tu  du  with  his  left  baiui  s  IkAt  he  wuui<l  utberwinc  have  done  with  hi*  right. 
Marcmar  bit  gmni  haalib  tm  xood.  llba  Mai  pnptnd  bj  <^rt 
would  ba  a  «*rf  food  aiun  t*  iCMi  Ut«  with. 

Sir  IIKNUT  JUTAaakad  tba  Cuwt  ia  ^nllll  auob  danaipa  a* 
would  enaMe  him  to  focon  ao  amnrity  tiringta^  uini  la  C90  •  ymt.  That 
would  be  £400. 

The  CHIKK  JUSTICE,  in  giving  jud^itu^nt,  aai^l  that  whatever  elie 
might  be  d'^btful  in  ibin  vt^,  iber«  was  uu  doubt  that  tin  plaiutiff  bad 
met  with  a  serious  injury.  His  rigbt  baad  bad  bM  Mndmd  pnoiicaU/ 
uaaleas,  l>ui  his  youth  would  enable  Mm  to  ovanmiia  tbii  drawback  aomt- 
what.  Then  hif  i^mition  of  life  and  o  her  cireuni^lance-.  had  to  \x  rtmem- 
bcicrt,  and  were  iin«oii»  for  the  daaugen  not  being  ho  t^n-nl  as  ihey 
otberwisc  would  have  been.  He  agreed  tba*.  the  Town  <'^>UDcil  could  not 
ba  bald  liable  fur  uccideulji  if  llnre  uas  no  proof  i>f  DfKHgenoe.  But 
iu  tirt  piuKut  »■*  iIh'ik  »«.<  |>riiof  <f  npcli^'eiiL<'.  It  waa  htiowu 
Ihkt  tlte  wiro  waa  alack.  H  wa>  miiI  the  Town  (  uuin.!!  in  the 
Itiibit  of  imiwcUDK  tha  wirts  all  r-und  the  town  i.'vriy  ((rur  day, 
md  that  it  wm  iDipwiiUa  to  iiKiieve  all  tlie  nitc*  wfUinr.  In 


1 :  He  thought  it  rather  a  daogeruus  thing  to 
etwmc  orer  the  Inm  wirfib  Wbif a  tbtgr  bad 
r,  aa  did  tbeaa,  tbtn  ihould  be  aMM  imtattioa 


the  (.pinion  o(  lha  OmmC  tUi  aifunMnt  did  Dot  iHld  gaad. 
not  hue  Mght  of  (bo  fast  tbat  in  daaliug  with  eleetrkilj  tba  CbnMO  wia 

dealing  -xi-.h  n  .Inri^rrfun  Agent,  and  that  Ihty  were  l>aund  to  protect  tl»« 
publi<'.  In  ihn  ilKri-  wB-i  clear  pmrjf  of  negligence  on  the  port  of 
drfendacta.  The  fact  lltat  they  did  not  snwrtntn  th'  firi'-trnatunMi  that 
lha  wii«  was  doem  was  frima  font  pr.wf  i.f  n('i?li>;»'!KO.  The  wire  hs.l 
been  broken  in  Ute  same  pUee  beluie.  Mu>tii..Ttj,  46  hour*  had  etapied 
after  the  wire  being  dosm  before  it  waa  attended  to.  Than  ft  waa  uryid 
that  there  had  been  (^(ril/utory  negligence  on  the  part  ol  tba  bay.  Twat 
h<i  t'  ntit  iK.t  mlimt.  He  did  b.ii  ^l-  '.hai  it  »  !iilil  Have  been  contriliitnry 
T.ec!i>:€iioc  i.u  the  part  of  a  j^rnw:!  jp  ['fr- n,  much  les«  a  iKiy, 
to  take  liold  of  lha  wire.  Ko  |>ts»cr-by  was  to  know  that  that  bartuiats- 
leaklnc  piece  «f  wire  wiw  i^harged  with  elect ririty,  or  think  that  it  oould 
patlib^r  do  any  injury.  Certainly  on  the  part  of  ibia  boy,  hia  swinging 
his  band*  ewild  not  Iw  taken  a«  contributory  a((l%(9Mk  He  seemed  to 
have  batn  awmging  his  hands,  and  to  have  got  aataagled  in  the  wire. 
There  was  no  wrong  in  hit  lou<'hing  the  wiixi  ;  any  passer  liy  tnight  h»va 
done  it.  It  waa  not  aa  it  lie  had  gone  out  of  hi,  vw.  t  tJ  ucii  ma  liinrry, 
for  example.  It  seeine<l  clearly  provol  that  there  bad  been  n^llgenc*  on 
tlM|mrt  of  the  Town  Council,  and  thiil  than  WBi  am  antiN  wmM  al  ooa- 
tributnry  nr^-lik'eni'o  on  the  port  of  the  plaiatUE  "Hia  Caurt  would  awaid 
pUinlifT  £400  (liinwixos,  n  sum  that  would  itive  him  a  fjiir  start  In  Ufe. 

Mr.  .luttice  BL'i  'il.VNAX  concarml,  an<l  added  that  tberr  waa  ome  point 
which  had  not  been  Umi  lied  upon.  That  was  in  regard  t»  the  croesiog 
wires.  He  considered  it  a  grave  fault  on  the  part  nf  the  Town  Council  in  not 
takbg  precautions  to  prerctit  tba  oootact  of  thair  wires  with  tba  trolfoy 
wires.  Therein  he  coo'idered  tba  OommQ  bad  biaa  gatltgr  a(  na^iganeai 

Judgment  accordingly,  with  twata. 

OorporatioB  of  Wolverhampton  t.  Bhtisli  Electric  IiacUoa 
Co.  (Ltd.). 

Thiacaic  camelwfore  Mr.  Justice  Joyce,  in  the  Cluuicery  Division  yester- 
day, a  case  iu  which  bis  iui<lshipga«a MdtaMa(«a  }l«*aiabir8Btblaat.  Tba 

question  raised  related  to  the  psiiHilw  br  CariMration  of  fMrt  of  tba 
tmnways  known  liir  "^^'^'IvrrhnmptMi  undertaking.  Ihn  C^^rpn^tl^Im 
claiming  specific  i^'i  (urmjn oe  cf  a  c  nlfact  by  the  tl'-fcuJ.iuta  t  .>  -pII 
an  account  of  the  |>r(  iiu  from  April  7  lost.  Il  will  !»  reouUeeie^i  that 
defendant*)  refuted  to  carry  out  the  contract  unless  the  Corporation  con- 
ceded runuing  powers  over  a  porlitHi  of  the  linrs,  allliough  an  agreement 
and  assignment  had  bcea  prapaml  on  April  6,  19C0.  Dofeodanls  oouutcr 
claimc-l  fur  no  iojuoetiMi  to  rrstrnin  the  C^orpomtion  from  doing  aoytliing 
which  i^n  i;M]ircv«nt  tin-  eierciie  «f  tlic  running  powers  which  thi'y  dniine-t 
His  lor  i-Vi;  in.iiir  an  nrA'x  of  sf«cifie  |ierfbrmance,  and  aajil  lli?  iil.iintitl^ 
cuuld  have  an  in<iuiry  aa  to  prollu,  Hie  qut»tiau  uow  to  bs  deicided  wa< 
whalbar  tba  plaintilft  were  entitled  to  6  per  cent,  interest  oo  £4,260,  tba 
aateunt  of  tae  iMirehaao-rooDey,  The  Corporatiaa  fonrardeil  a  cheque  for 
£4a8S(^  wbk'h  was  afterwaids  returned  by  defendants. 

Mr.  Hl'GHEM,  Q.C.,  for  lite  plaintiffs,  said  tliat  tba  Kegislw,  in 
di  iwioif  up  the  order  found  u  difficulty  in  dtiding  with  the  question  of 
iiitcrc-t  The  stiitcment  of  claim  ndied  for  un  iuquiry  as  to  profits,  hut 
ilefendauta  (a'd  there  hud  bean  do  pro&Uk  and  il  wo*  obvious  that  tba 
~    '■  Ha  «gMM  that  the  pUiotiffs  could  \  ' 


bnn  libtli  telanit  and  proflta  at  tW  tarn*  time,  snd  the  plaiatiRs  pretanad 
to  l;ike  tlte  interest,  iiu<i  U>  Uuve  the  ijueslion  of  profits  ;>lana. 

Mr.  THi)MI'.S(>N,  for  the  dofend  .ots,  suhmitted  th^>*  lha  phbtiHa  bad 
m  1  Ir  to  proper  temlrr  of  the  money  to  Ihe  defend  ints- 

In  the  rcaull,  his  l,i  lIllKSHIi'  ni^i'de  loi  onler  i.>  t  ftect  that  the  Cor- 
IxHiiitioD  wai  ontilted  ta  6  |>er  ueni.  inteieitl  in  lieu  nf  oou>|ietMaliou  for 
tba  noD'Ogmpiattaa  af  tba  DMPcbasa  fran  tba  diito  tbattha  I 
waa  ttndvad  bjr  tba  pJiibttUfa  to  tha  dnfaBdnnta. 


Oameron  t.  P.  C.  Hiddieton  ft  Co.  (Ltd.). 

In  Ihc  Aber>leen  Sheriff  Court  rcicntly,  before  Mr  ShrrMf  tJrawfonl, 
an  ap|>ral  wan  h<ard  agaiiul  lite  decision  of  .Sberid  .Suboiaulc  llumct 
in  this  nue,  which  wm  for  an  injuuctiou  against  T.  C  Middklon  k 
Co.  (I.ld.)  fn>ni  creating  a  nuitiuice  at  their  electric  lighting  wwks 
at  Cut's.  Tlir  S!ifK:T  Siil.-lilulu  I'.juul  th.iL  ihr;  liui-j  (-■uiu].lsin«d 
A  li'-i  iiii.  L.ut  ;i'  .1  iiL.;iaui:<'.  I.ut  iHrl  v.  A  .illiin-  iutfixlicl. 
.slierilT  Crawforil,  after  hraring  arguments,  r«f«rrctl  jiidgineal,  which 
WOK  deli*«red  liat  wtak.  Ho  eonftrmid  the  previous  derixion.  In 
A  note  the  learned  Sheriff  sMe*  that  it  was  i-rorcd  the  noise  of  tlie 
engines  was  highly  injurious  \^>  the  comfort  of  the  pursuers,  was  even 
detrimental  to  the  lt«r>ich  of  tome  of  iheni,  and  liod  depreciated  the  value 
of  their  property.  Although  the  worUs  erected  in  189)  might  Ivive  E^r^  c4 
u  u^lul  public  pur|.ose,  and  lb<!  ehvtrtc  light  to  an  urban  cotniuuiiL'y 
Cult*  luay  hive  becwme  uluiost  a  ne««t»ily,  it  waa  not  a  auificieot  ilefenm 
BidCN  it  oMiM  b*  ibown  that  the  •itantioa  at  tha  wt»  !■  nhtinn  ta  tha 
Tilhw  «a«  to  Mitttnl  and  a|>pro|>riato  that  raa«aa«bb»  aaaaplion  could  not 
l«  ttken  to  it,  and  alto  thai  il  was  iiii|iua«IMe  to  get  rid  of  tlte  noise  or 
greatly  reduce  it.  There  was  no  evid<!iu?e  that  it  wai  nectsaary  t<o  plant 
tt;i,in  I'virl,.*  ».j  near  puroiiers'  pro(ierty,  u^i'I  crn  in  the  l.^t>•^■^t 
«l.>-ri- t!i-  iiecesiily  of  btviug  tItoMi  woik,  m.  iM  im-  i.i'  |Ur  ■: i' i-u'ii.  il.i-y 
would  Im!  liable  to  be  interdiutril  if  placed  iu  tiuiUar  proiiinity  to  rvideu 
tial  atnaia  «v  datachetl  villa>.  -  Fnnnaia  wan  tberotera  antitlad  to 
interdict.   T>efend«r«  will  appeal  to  tbe  roorl  of  R«»>too,  IMinbnrgh. 

Umvei;,Al  Bj.LLt;iy  Co.  v.  htar  Eloctiic  Ca. 

In  the  City  of  i   <  'Murt  I      week  pLsiutilTt  sought  to  recover 

i3.  S».  2il.  (rum  lh<^  !Slar  lUcilric  Co.  (or  telephones  tuppliej.  l>efeiidaiit* 
counlcrvUiuaod  for  £4.84.,  uUrgiu:;  that  the  l^depbouta  supplied  would 
iiwt  work  prviwriy.  It  waa  uiged  that  nlaiutilb  bad  gal  tct^jiI  guarantees 
tbit  tba  good*  would  laat  for  18  or  ^A  aaontlUt  wliina*  nben  fixed  thif 

a  8 


Digrtized  by  Google 


328 


THE  ELECTRICIAN.  DECEMBER  21.  1900. 


«r«  WfT^hlru-    Tli.iiitilT-  Jnm-l  tli&t  tlitn*  bx)  been  »ny  (ruanmi<^.  und 
«ir  i<",  yTntiUvr  Miitl  ;ir         n.i  iiuilji iritjr  lo  give  line.    Tii<>  I [  •it; 
,    dge  Mid  thftt  all  irttmntira  ar  giuinuitee*  totut  b«  in  writioe.  Tlwrr 
INI  te  Jndinmt  fir  plaiol iffa  on  Ixith  ihe  daim  «nd  caunMnMin. 


Crow  ▼.  th«  Boud  of  Works  for  the  Dlstiiet  of  WhitocluipoL 
TliI^  •  i>«  1  true  t»~r  ro  Jnatice*  K«DO«d/  M(t  D«rli«R,  on  WadoMiliiJ,  on 
a  dwirkM  •{  Mr. DkUatoo.  Um  ■■girtntost 

TliKinu  Puine  Court,  iti  June  b<ti 

It  ■.ppriiml  tl»t  »  MaMMM  WM  tlk«  E»l  Ij  Ut,  Ol«»»  ttririct 

mmjtor,  DKMinrt  tin  deftttdaiita  fiir  not  liaifiDg  giwa  Uia  mtlM 
under  arc.  145  of  ibe  l>iiail»n  Ruildui)^  Act,  1894,  Iwfore  ouaiiiiniciiik' 
the  conetmctina  •>{  »  Dumltr  o(  bi>xe*  or  itupectioQ  cli.ia>br]<  uiutcr 
tlie  ttreet*  ia  Ihe  HiMn'  l  fir  lie  puqiuwii  of  el«clrif  lin'itintf. 
DtleuduiU  were  ihe  l<  il  uitl.nrity  within  tlie  mfuniii;;  of  tlie  Klrc- 
trie  lisghitD^  Acit,  and  in  1892  were  ^T<i>t«<l  by  llw?  Kiard  of  Tmle 
*  IMVrMllMt  Wdtr.  Bjr  ttct,  11  wtd  lit  of  th«»  order  ttui  ui»l«ruliert 
w«re  MtbotiMd  lo  CDMtniet  In  any  atreet  any  each  box'>  m  uiehl  be 
nec«ii>ary  fur  purjuumi  in  concectiun  with  the  uipplf  of  <»lfx  «ii.-  inerKTi 
including  apparatun  (nr  tlie  priijier  Teotilmion  of  eueh  bo^i-*  I'hi-  iinler 
further  jirixided  that  nntke  nhould  h«  gircn  tu  the  I'mtiuMlrr  'ivncmt  ut 
the  execution  of  «ny  woiIih  undrr  thcte  nectioii*.  iind  a  •iiiiilar  notice  wa« 
to  he  Kiten  to  the  London  O  untjr  Council.  The  defeodnnU  did  not. 
balcve  coumcnciuK  the  coD*tructioo  of  the  l>oxe«  in  conaideralinu,  tern 
Mr.  Crow,  aa  tlie  dittriut  »urv«vor,  with  notice  of  tji»  intended  worlt  under 
Kcc  145  of  til'  1,1  imI  n  i;.iLMl-iji  .Vt  1894.  Mr.  Crow'»  C"3t«iition  «.i<  '^iit 
tjj"»  UiWii  mnir  iMiluD  II  I-  il-iii  l'i:  i:  i-:  '"  LuildiD|,',  ntructure  oj  w^i  k 
<«c.  145,  and  (hat  >tRf«n<lant*  were  liouoil  before  cupameociug  the  worii  to 
•erve  u|>an  him,  a«  the  di»ti^(«sr««m,  *  "  boUfUng  oalke."  ]»««<.'iibed 
by  the  epction.  Hefendaot*  can'eadM  that  At  Aet  of  1894  did  not  u(it>ly 
at  all  to  boxra  conistructed  in  Ihe  itnets  under  t)>c  ]irovi>iiina!  order, 
iDu>mut.'h  a*  the  order  rontaine<l  a  completp  cnde  regxiUting  the  t:iiil«ri»U, 
fili.iri: :t-,  and  mode  uf  coiittruction  of  auch  boic*.  ,<n^  provided  a  complete 
iiuil  itirry  fur  enfurcinK  auoh  regulaiiona  and  niiK  » In  h  afvcial  code  aoil 
uacl  ioerjr  Uie  Loodcii  liuildiB|a  Act  U  IS9'\  waa  iiusuDsialeaw  The 
nHprt»t»fMntd.M*ltel.  liHittiMhwMMcMHtnM(a««*i«<'h«ildiiit^ 
itnictian*,  or  mrlm"  withfa  tli»  meaning  of  Me.  14B  of  lb*  Loadea 
I'uildiDEa  Act,  1894.  and  bavisg  rrgird  to  ccce.  72. 201,  ncd  2Ci  of  the  uM 
act,  held  that  the  proTiaioot  of  f  v.  146  were  m-t  ioconni'teDt  with  the 
i>l«cial  Act  and  impoatd  oB  lb*  defcodaiiU  the  nomuul  panatlf  ol  la., 
and  ordered  tlteoi  M  f»S  t30i  Vtk.  <aila>  Wim  thb  dedBua  dtfiniUBl* 
BOW  appcaiod. 

At  Uw  ««ndmioB  «( tb*  aigvncnta  HMk  kHtUp*  mcmd  jw^BKui. 


Tramway  Track  Baading. 

Oo  WfdDfmUy,  before  the  Dublin  llei  wrder,  Mr.  W.  M't'lurr,  ciitcr. 
aitad  the  I>uliliu  I'nited  Tiamwnys  Co.  for  dariiagr*  «u>taiDe<l  Ihmuch  tbr 
DecIlKeofe  of  defendaDl  mmpauy  by  not  keeping  their  tnualioea  in  pniprr 
rcjntir  and  condiii'ifi.  whprp>>'>-  »  !riitK>  ilrivcti  ty  (  l  iinliT  f<ll,  ,tnd  plaintiff 
auatjiincd  i«rricu*f  11' I ur  I'-.  I'll'-'  ICM'iril.T  ijn'i  .If  ffii'liiul*.  v«  pre  IxiuniL  lo 
•and  llic  line  through  Ihe  alreela  and  keep  it  in  pri<ii«r  cundiiion.  Thi< 
aoct<i«ot  occltnei)  Mifaaequeiii  to  the  order  »f  the  gueeu'a  Itench.  wi  n  \. 
dvadtd  ibat  tt  waa  llicir  datj  l»  keep  U»  tiue  in  proper  ord«r.  ll« 
ft  diNn*  miilM  (b«  ooBfMqf  for  48  k.  wd  csBla 


Thb  appoal  M(im  WM  n  tho  Ibt  far  Moniiay  Im».  but,  hr  tb* 
vmtmmas*  «f  oowmI  aod  tha  Court,  tha  bauiag  «m  fMlfiMMd  urtU 
ant  litttepk   


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


AFPOIMTM£NTS  VAOAHT  AND  FILLBBi. 

SdforS  Eltctrie  Ught  comniltee  rr<ivirc  u  clMtikal  onjtintcr  for 

their  eleclricity  undtrtaliiiig  at  •  s.ilary  iif  L'iM  ]ier  anntini.  An 
adTVL'ttiiicinctii  roDtaina  fiiilher  pnrtii  iilars,  and  ai>plicalii)a«  tnui't 
he  sent  to  tlie  town  cleric  (Mr.  L.  C.  Kvj.ri»\  Tow  n  Hall,  Sairoid,  by 
27tb  iDKt. 

Edinburgh  CDrjinration  teqnire  iii.ii>^i-t.)r  to  tiHwrilltaid  lh« 
iiHl.ill  itioii  of  electric  lighting  x  lu-"  i>uliUc  bailiui^  Apjlllei'* 
lionn  to  resident  pWlrical  flnginwr  by  ^Jlti  iijst 

An  assistant  'L-  lurer  la  physici  i<  require>3  f'lr  tin'  Ti chnicnl 
Ci^llppe,  Hiifld'  rnt'-'l'l.    Ati  ^'IvsrliremeEt  fHvcH  lurllitT  p.ii tii  ulars. 

II  iiripilci'l  il/ruii^u  I  ■ '1111 -il  iv.i'iirL-  ;ui  cli- ;lrii: li  en;^!- 

n(!(<r.  ailv«rli«eiueiil  coiit4iu'i  liirth«r  purticuliireaiiil  applic.»(M3< 
niiKt  be  seat  to  Um  town  dtfk  (llr.  ArlkOF  P.  J«hii«mX  l*jr  an  w  wf 
.lan. 

A  drau;;ht8iuan  i»  re<|Uiri?it  for  tin'  uli  i.lri.  ly  iliJiiiirlnniil  of  the 
botou{;h  ol  I«1iiif;toii.  Au  «dvtTtii»enieiil  ti^nUmi  further  puiKulam, 
nnd  applicstionn  muxt  K-  u-nt  to  the  actiiij;  lown  clerk  (Ur.  Wok  F. 
l>ew«y),  Town  llill.  Upper  i«tr«et,  ,N.,  by  Juo.  2. 

A  •vilehboiid  AltendMt  u  re  ,iiir«  1  for  the  riynioalh  Corpdntion 
clearidly  worlw :  al«>  a  cable  j>ioter.  Applicaliona  to  (Mrau^h 
«lcetrical  ent(La«er  (Ur.  J«ba  Jl.  Rjder)  \fj  Siul  iiMu  S:« 
■dmtliwiiwDt. 

A>  old-wlaliliflMd  Am  mnafaetaring  oleeliie  meciiiioUtor* 
miiiirai  ■gent*  in  tho  prorincf*.  8co  M  vwtitMOMit 


Kurnley  I  'orpormtioD  require  a  general  manager  for  their  trara- 
wtya.    AppUcatioiu  by  Jan.  19. 

iiloiithamplOB  Cnrporation  require  n  firpt  'i.la»i>  linesman  turd  to  the 
nuiiDtennnc«  >'t  'ivuhrad  trolley  lim^  Applications  to  tOVB  clAffc 
()Ir.  H.  R  Ijiithoine)  bv  2»ih  mat.   fki-  uiivertinatnL 

Perth  Corporation  re<|uir(!  a  rvaident  electri«al  lagiaMri  Ap|ilica' 
Uooa  to  cterk  to  commiHionen  by  SSod  iiut 

B*tt«r3eit  Bomu«h  Cooacil  ieqair«  a  resident  electrical  MgilltinT 
Aivliratiou  on  olBcial  fonmtotownekrk  by  Jan.  1. 


Mr.  C.  McArthiir  H  itV  r,  St.  James'  Hall,  Piccadilly.  W„  haa 
been  appointed  jiicnmiii.  id  s.  !  :.  iaiy  of  the  Municipal  Klectrienl 
AafociatiuD,  and  all  cotnmunicaticr.t  tbould  be  addrefsed  to  hiuL 

Mr.  Janif-  S.  ThompiioD,  of  tbe  WimWedtm  electricity  work*,  haa 
Ijccn  appointed  toihe  pojiiiionof  engineer-in  charge  at  Newpott(Mon). 


PeraODaL— Mr.  J.  Slaler  Lewis,  A.M.lEa».C.E ,  M.lD«t.K.E.,  of 
"  Norwood,"  Elleamere  I'aik,  Ecclev,  has  retired  Irom  the  poailion  C'f 
engineer  and  general  tnanaccr  to  Metn*.  P.  B.  Jackion  ft  Oa,  of 
Mancheater,  and  boo  accepteil  a  taut  «■  tlM  bOttd  Ot  th*  Bnah 
Klcctrical  Engiaceriax  (X  (Ud.). 


flmilWPllll  Thii  nanklfal  anllMnitita  bnre  4ceidid  to  eroet « 
largo  fuantiag  liatHn  for  IM  ttiMk  and  lurboar  ligbliag. 

AipidL'-llaHn.  LacegriCliMbn^b  andSillar  have  been  initnietwl 
by  thw  ConwO  to  iwepaia  a  report  on  doetrie  lij  ;hiiiij{. 

Bwnta^— la  a  rtptrt  raeently  pttMStcd  to  Uia  Oonnoi),  Um 
coiiMiliiBtg  aoftineer  (Ur.  W.  P.  Adamit)  rceoBincndt  the  idoptuia  of 
the  Htl«l|h  mlwpowir  ■ckemc 

BkO.— Additionil  1mm]  adjoining  tha  clactriei^wwkeliM  Wm 
piirchai«<l  for  »\'.<!iMia«  at  £4jOO(lL 

BoItoB.-  A  report  on  the  coadlUom  of  the  tiaek  of  tlio  olecttie 
tramways  has  b«en  prrMotcd  by  tbe  borotigti  cUctiicat  engineer 
(Mr.  A.  A.  DayV  When  the (.iuTunment  ionpcttioD  took  place  it  wai 
sujjge»ted  by  the  iMpector  that  the  whole  of  the  old  lilies  woaM 
reijuire  re-laying,  the  ccwl  living  citimated  at  from  £-W),tXX>  to  frO.lX)". 
Mr.  Diiy  now  rppi<rt«  that  the  ^auRe  varies  at  different  puintu,  and 
that  the  effect  of  1lil«  is  obviuUfly  ilingstrous  to  the  caro,  and 
Mr.  Ii.iy  julvocati-  the  tv-lii»  in^;  <!  ihe  whole  sytteiii  ag  qnirkly  ai 

pO'  Klbl'--. 

Bradford  T!te  elc-tric  tramway  from  Kmir  T,mn>  En^»,  BradfortI, 
to  Thonirnii,  wni  pi m  d  for  lr«lh^;  on  Tni-nLiy. 

Bristol.— Mr.  II.  WiUiamebaabeenappointedcoastiltiDgarcbitert 
in  email  diou  Kith  the  CTCCtion  of  tke  new  electricity  wmka  at 

Avonbatili. 

Cardiff.  - -1  li'-  I'll  lIH'mI  ci/iiiiiu'.'i-e  i;;ivi'  a>;rf('d  \n  uliiii.;.?  tin- 
eyattm  "l  tii-  'tii  itv  hl|i[i1v  t"  i  ijiiliiniii  i'*  L-urii'iit  Aii  ^•■Dn  a:-  p«:i-^iliU'. 
Ithaaal-)  lui-n  Jn  uli  I  l. <  in  ri'pl  tin'  ri'Lriimnen'.iation  in  tlio  rcd  ut 
report  ol  tbe  electric  tramwaja  and  lighting  engineer  ^Mr.  Arthur 
Silia)  to  the  jowteommttce  aa  to  coocentntiqg  tiM|lMt  far  lighting 
and  tranwajra  at  Bwih.  loatnieticHM  have  now  bean  g^vam  \» 
Mr.  Elli4  to  report  aji'in  the  plant  required. 

The  Tramways  cummittee  w«re  recommended  lait  week  bj  the 
elect! ic  tramwai-s  and  lighting  engineer  (Mr.  KUia)  to  at  once  con- 
■ider  the  purcbW  of  the  car«  the  elertrie  tramway;.  120  cart 
woulil  V"  rtq  lin  1,  If>l  for  running  and  20  as  a  stand-by,  and  the 
tot.il  ">-t  M 11-,  i-iuii.i!i  1  at  betw.en  Jt-O.OOO  and  £90,(K)a 

Li:a-.  1'  t). ,  ii  ^jriii.tfl  t  >  lhi»  !'o-t.sl  Telcjjraph  department  to  Hy 
a  3ui  (  jHt  iron  pi]i  ■  t  ir  'flfiih  Jiie  |inrp<j_-Ls  in  ceriiua  ftreeli",  and  it 
is  lepijttud  that  the  iont  tJllitti  intend  to  a.'.!. l'.v  ilev»dop  their 
telcpliutic  system  in  Carilill 

Oeylon.  TeV^-Miiliii.'  business  in  1«!»!>  -h'lws  a:i  iucreame  of 
inland  loo:":!};'^  "'  :iLi,'ii*J  over  In  !>•     Iim^  a  l'^itional  ofTicea 

were  up«iitd  and  6\  miles  of  tvlej;raph  tines  added.  The  introduc- 
tion o(  alMtiio  tiaiiinTa  haaMMueirlkBt  tntvcfarad  with  the  telaiplMUM 
•jntem  on  tlie  ielead.  To  mmum  thia  a  twiinrfw  ciieail  bat  bam 
installed.  The  Ant  BMter car  evet  Mtn  on  tha  iiland  bai  Mecattf 
been  imported  from  Enfjland,  and  it  beiog  odliaid  in  Oobunba 

Ohartsr.  —The  Corporation  Tiamwaja  BSIt  wnanftnad  toataonie 

length  by  the  mayor  (Aid.  II.  T.  Blown)  at  Wedoeaday^  Obnncit 

nieelinH.  He  e:tpUiiK<l  that  at  a  u-cent  n  i  itinx  of  ratepajerv  for 
oMi'liUriii;;  lin' Tnuiiw/iys  Ittli,  llii  ri-  ».).,  i  iiii'.'v:re  attendance,  attd 
a  p  ill  wv.-.  deuinii  (ed.  lie  ih'.u<;)a  ihu  pvll  was  ileiuBii<le*l  under  a 
ni'sii|ipreli«nsiou,  and  tint  tbe  qitetlion  wM  not  tightly  understood 
by  the  public.  The  Ciuncil  lia  l  pMn.-hi»sed  the  existiog  tramways, 
and  thev  now  sought  tu  obuiin  |"ini  i'  tu  wurk  tbe  tramn'aya  ibem- 
kIh-i,  to  ini|iipve  aiid  <  \lt-iid  ili.;io,  an  i  to  improve  the  niutive 
p)«i-r.  IUvin){  acquired  this  propeity,  the  duocil  dwiif  i  iM.ucri 
m  iitili'it!  it  t<)  ilie  ;:!rriite-t  u  lvunUt;.;-!  t'^  the  eiti/.cns.  Mr.  •).  Junes 
thfiii^lit  the  IrtW  whii  li  pel  nulled  one  ratepayer  t-»  pntthe  ciljr  to  the 
ej^l'i'UM.'  of  a  pull ;  hoiill  lie  alt«i.:(L  It  wa«  decided  tltat  tbe  major 
and  t')«n  oierk  ahoutd  iMua  a  «iniil«'to'thaiBte[M||«iaglTiiwall 
infnnnation  trftarding  tbe  Mhema  and  expbilniag  tha  object  of  tlta  bill 
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OUy  of  London. — A  letter  liai  ttjcn  r.;c<MVivl  l.y  the  Cnurl  uf 
Common  Council,  from  the  Chi.rin);  Vr\.<.--,  ami  .Stniti  i  Kl.  rtiitilj- 
Supply  Corporation  nn  the  fsn'i.r  i  t  ..-f  wmkiiij;  liav  ami  nijjht  on  lh« 
company'*  work  nf  .  .[nMjirt;  tli,'  ci'y  fiH-  tin-  jiui  i'       of  layinR 

down  olcclric  llehtin^  mai:!.'.  Tin'  (' mi  iicv  j.  .iiit  i  iit  tliit  to  carry 
out  the  views  of  the  Conncil  ili'  i \|><  =  w miM  l.i-  i  iinnii-.-iiP,  and 
that  this  important  cla«a  ol  woiic,  rrajuiiing  ureal  cftrc  in  executino, 
would  be  far  1ms  •atisfaciorily  done  at  night  tbaa  in  the  dav.  The 
company,  however,  offer  to  meet  the  Conncil  in  evtrv  reMonable  way. 

CoAtbrid^e  and  Airdrie  Tramways.— An  as^'e^racDt  ha^  been 
entered  into  l>*t\ve(  [i  tip:  (  iimcil  nsn)  the  S«)tti»h  Ho(i«c-to- Hi>u»e 
KJectricity  Ca  In  rcnsiniul  m:         i iramway  in  ('uin.u'i.:e 

and  the  com|iany  apiil)iug  fur  a  {•loviMiiual  orJur.  The  Aicdrii; 
( '  >uncil  have  also  aKreed  to  give  thi-  ci>Di|«aDy  an  cxleuiMl  of  tiiM 
to  lay  their  No.  S  line  in  AirJrie,  authori»<:d  last  year. 

OOTOntty- — Acting  r>n  the  advice  of  the  Ktectric  bight  coniiiiittee, 
the  CorpomUon  have  decided  that  in  future  the  chuige  for  electric 
oonnit  i*  to  tw  4M.  pir  mai  lot  100  innti  and  aader  pw  qmrtwpor 
kilowatt  dtin«udcd,  aM  Id.  per  unit  after. 

Darlington.— The  ettctricity  works  were  furmally  opened  on 
Momlay.  Current  was  switched  on  by  the  chairmsn  of  the  Oan  and 
Blootiie  LigMiag  ogomiittte  (M.  Bhmii}^  Tho  system  of  snpply 
b  lhtM.wiM  eontinTioin-ciiTTOit  at  440  vottt,  and  the  capacity  of  the 

work?  is  about  7,0t>0  8  c.  p.  lampa. 

Dublin. — Important  Da-ition  of  (kf  l.oeal  0«v*rnrMnl  Hoard  — 
1  Local  Oovcmmnit  Board  auditor  (Mr.  J.  W.  Drury)  held  an 
iD<)uiry  in  DuUiii  foeantly  (see  The  Suctrieian,  Nov.  83),  and  the 
Boaid  iMsnon-,  by  a  decision  given  tUa  waiki  MrehlTg^d  nemberq 
of  tlia  Electric  Lighting  committee  of  the  Doblin  Corporation  to  the 
amonat  of  £2,00O.  The  nnrchargd  is  in  respect  of  payments  made  in 
eonneetton  with  the  supply  of  electric  light  fitting*  It  private  con- 
»»imfr»,  ami  fall?  mainly  un  ili^'  I.  ril  Mjyorand  four  other  nierubei* 
III  till'  (.'.irponiliuii.  Ills  ^t.itf.l  lliil,  nliould  the  pre*ent  mrcliargt? 
be  upheld,  a  further  sui  Lliir.'<  nf  £3,tXH>  is  likely  to  bo  made  at  the 
next  audit  Tlic  t'oqi  inuion,  hii'A'«vor,  has  deeiJdl  lo  tppOtl  to 
the  Local  Goveritiiieut  iiuard  on  the  subject. 

Durban  (Nataljk — The  Durban  Town  Council  is  considering  a 
scheme  for  the  deviation  of  the  main  line  of  railway,  which  cro8»e?i 
the  east  cnJ  of  the  town.  Tht  ]'ropi..viI  i.-  tu  I'arry  the  line  nver- 
head,  ther' by  anoliaiiing  level  ccoaaiug.s  which  will  prove  an 
impediment  to  a  r^ij'id  working  of  the  electric  tramway  service. 

BdinbnrgJl-  In  reply  to  on  in<|ti:ry  at  the  Cmrpfiralion  mpetin;;; 
on  Tuesday,  the  convener  of  the  EiccliiL  Lii^lilin^'  i  niiimittt  i  (lliiiln- 
Mockct/ic)  made  an  (\planati<in  in  i*'gnr>l  tn  tin'  laiiure  <t  the 
«upply  of  electric  curri-nl  to  P>:  rtoljclln  en  Fn.i.i  v.  The  committee 
had,  he  said,  been  obliged  to  employ  the  hjgh-temion  aystein  for  the 
liditiBgof  that  part  ol  tlie  city.  Current  was  trananittad  to  POitn- 
lifito  at  a  volta^  of  over  S.O0O,  and  it  w»n  iToiulbmied  is  Portobello 
down  to  1 15.  On  Friday  night  \a*t,  a  coil  in  one  of  tbe  tlieet  trana- 
formiug  boxes  had  given  way  at  1 1  fiV-lock,  and  it  was  S  o'clock  next 
morning  before  another  coil  could  be  put  in.  Their  cnj^inter  had 
had  the  matter  under  consideration,  and  he  rep(<rte<l  that  all  he  coiiM 
do  was  to  make  certain  alteraliooa  in  th«  P«rtabeUo<ya!eili,  by  wkicb 
onlv  one  patt  of  the  suburb  should  be  worintd  froB  «m tntnafonmr 
anrf  the  fitlipr  part  fr<"im  another. 

Electrical  Enterprise  in  Argentina— We  have  received  tiom 

Mr.  Krne^ilu  I )anver?,  prwi'ten?  <  f  ihe  Inflitals'.n  of  Ki»(»in(>'rs  of 
lli'j  Kr.fr  I'Ulf,  ;i  pi  fv  of  h>  I'.iptr  rea'i  l.f'on'  the  I ii.'>ti',in:c:/ri,  rit 
ISueuos  Ayrca,  (m  Jute  \  on  "  Kl(rtru-.sl  i^iitfrpri**  in  Arf^nitiii.i.  "' 
Mr.  Uanveift  has  colhiltd  a  ma.n  i  l  hi-l'>ii:al  data,  and  in  jjUcih)' 
this  before  his  readers  he  early  aiU  altcnlign  to  the  extensive  licld 
Idrelaetlieal  opeiationB  in  Aigmtina.  On  the  subject  of  taxation, 
Vr.  Danven  fi  vny  oataBok«ui,  and  urge*  that  in  this  way  the 
municipal  antboriticfl  of  toe  eoontijr  difpfa^  quite  a  lenatkable 
hostility  to  el^tiie  ItgbUog  a&d  tractuiD  cnteiptise.  For  indanoe, 
the  <)eme  linlitniif  covpony  in  Baeoee  Ayrce  b«  to  band  over  to 
tbe  imnidpu  antootiiiee  ft  per  cent,  of  tbe  groae  receipts,  and  the 
tramway  company  0  per  cent.  l(r.  Danvrr.^  reviewt.  tbe  progrt^  of 
iiiait.  rs  electrical  relalin^;  in  telegraph*,  telephones,  electric  lighting, 
tiam  lighting  and  <'li  <  iiii.  traction, and  the  information  given  »bm''< 
that  from  tin;  K*t\y  tiKhtiM  considerable  en'erpriw;  has  been  shown 
in  e'ectritiil  m.ut.r.  in  Argentioa.  A  mewenger  service  was 
t-t^'i'li-liiNl  sl  liutii"-'  .\yru-i  .i>  f.ir  Imi.  I.  ii..  '. ---s,    I  Iruit  develop- 

nienls  ore  ttikiug  ploev  ni  the  pr^cui  lime,  particulsrly  in  the 
eiUMiabmanf  or  electrical  fnitltin^'  works  aM  aarbuie  ealeiam 
Ibelorlea.  Already  nearly  irs.OnO.tKO  sterliog  isinmlad  Indeeliled 

nndertakinga. 

Electricity  in  Mijdng.—Jmluf.ru*,  of  Darbao,  states  thit  the 
wbnitntioD  of  eleeteie  eoat'OiHeN  fbr  band  andereuttu^  is  pro- 
grealng  in  South  Afrioc  The  Slindslatgle  eoUieriea  are  now  using 

elect!  ic  cutters  with  great  sac6iM.and  tMr  inlfodnetioa  in  other 
tollicriea  is  under  eon«iii«ration..  The  ^rpe  of  nadtine-adoptad,  and 

its  wfitliinj;,  is  flMcrilied  .'u*  lollows  :  — 

*' Aii  t'li'clri'-  ilir^vl  »  urroriL  njulur  i«  niounlril  nn  a  frat[ie  auJ,  ihruu^'h 

gearicg,  cause*  a  chaiii  to  tnvcl  around  on  guides,  so  ptsogd  aa  to  present 


in  front  of  the  machine  a  straight  lctit;th  of  chsin  about  4ft.  long.  The 
rli4tin  carries  steel  cutters,  ospshle  of  catting  through  the  coal  and  any 
reasoaaUe  i|USDtity  uf  hsrd  impurity,  surh  as  aulphur  veiiu  or  aU'e.  Tbe 
frsBM  esrrylDg  the  niotnr  sad  dMia  is  (ad  autuwaticslly  agsiml  the  fsea 
nf  the  •ran,  sn<l  an  the  chain  is  forced  aloii;;  it  digi  nut  a  nest,  narrow 
trtia^b  undor  tbe  coal,  prmiUin?  it  to  bs  w«lgi.:|  or  lilowa  dovru  with 
the  Uiist  pr  MluctioD  vi  un'i'd'  l?  nisooi.  Tti?  weight  of  the  cmpteta 
machinia  i»  i>!tgbt!y  over  3,0O01b.  Curren'  for  ilis  cjtters  is  geoersted  on 
tllK  ?  ui  face.' 

Fareham  An  in<[itiry  was  held  mi  Tn^-i^fiy  \n*n  \hf  itpplii-.ntion 
of  lli<i  ( 'i  iiiicil  fi>r  ranction  ti>  hnrr-iw  £''i'  iO  t-n  aii  iitioniil  tr.-iin- 
former-,  nu  ter'  aiid  oiblft  The  clctktilr.  i*»onard  Wanipr) -t ii»»| 
that  they  h  i.!  b  ii  iweil  i.'- 1,041,  but  i;i,<;i>l  of  this  had  i  i  tni  n  piid. 
There  had  \hku  a  greatly  tiioreased  demand  for  current  for  lighting. 
There  were  40  private  cuftoiuers  in  l^!)0,  and  the  number  haul  now 
reached  UT.  anu  others  were  wjiting  for  supply.  List  year  tliei  total 
coat  of  niilntaannoi^  together  with  eiakiiog  fund  and  inlereat)  wea 
£'JW,  the  feviBM  being  £7100;. 

Oald  Const— In  •  repgrt  jut  inuad  on  the  trade  of  the  Oold 
Coast  for  1890  a  eteady  ineieaw  ia  noted  in  the  revenue  collected 
hom  tclegraplie.  TIm  total  number  of  mtSMges  transmitted  hare 
iDcn »%d  from  1 19,14* in  1803  to  I2d,02 1  in  If9!)  The  namber  of 
submarine  cable meMOgn  over  the  cjtblea  of  the  AfriMn  l)ir«ct  Tele- 
graph Co.  increased  from  l.O:-!  iu  1«9S  to  2,«(1S  in  mX  A 
telephone  exchange  hM  been  established  at  Acira,  conaecting  witS 
all  the  Government  offlcea. 

Qonroclc— '^f'  '.«rs.  UurstutI  and  Monkhiui*  have  been  appointed 
coo- ilii  ig  I  ii^.ir.i  i;rs  by  the  Burgh  Coiuiiiissioncrs, 

O.P.O.  Telephone  Service.  — In  the  IT:r!<i?  i»r  C^mmo-is  l«it 
Fridav  Mr.  An^'.i-n  ('h.^mbfrliia  stai'i'd  thii',  llu  l'.j;'lin;i*U:r  CiJiitrul 
wn*  minfi  every  I'If  'it  tn  expedite  the  un  ieri^rjiitii  w  irk  ii  iw  la 
pri)t;rc's  m  L'-iiiK-i'liiin  with  the  (isti.hlishiucal  ofa  tcleph  mi'.'  i.^Lhimge 
hiTvicc  111  l.  iniliiii,  .1".  well  aa  to  luiuiiutse  the  inconvenience  tu  the 
pr.l.l;  •.  It  wiifl.  nut  pinsible,  however,  to  carry  on  all  the  work  by 
night  as  wi  ll  Ar<  li^y.  There  wai  no  diSi:ultyai  rc^anls  the  work 
of  cxca>-atiria  iin  i  ilUing  in.lmt  the  laying  of  tbo  dncli  nwitba 
carried  on  by  dny  in  order  to onnira  the  proper  exeevtioa  of  tbo  work. 

Qravesend  The  Klectric  Li^liiin;:  icni'nittee  his  been  ro- 
apj  ointL-d  iiud  the  icfiort  ol  the  r.uiit.nl;:u^  engineer  (Mr.  W.  H. 
Trenlliani)  has  been  rtftrrcJ  lo  it  for  <;i.ui>iili.-riliii:i. 

Halifax.— Mr.  A.  P.  Trotter  otiicially  inspected  tbe  tramway  route 
from  Cut.-  H  ill  to  Sowetby  Bridge  «n  Uond^.  The  line  wm  ofencd 
for  tiallic  the  following  day. 

Hammenmith  (London)  —In  the  certiScote  of  the  anditoii)  jvit 
presGutei  after  rxtmioation  of  the  acoouuts  of  the  old  Veetry  for  the 
period  ffom  March  25  td  Nov.  8,  the  ft^lowing  statement  appears  :— > 

We  desbe  to  expmw  our  great  satialaeliaa  with  tits  llcuwcial  result  af 
tbe  worklag  ul  the  Vestry  's  rlsotlio  llghtiageohaau^  tad  lO  thM  thO 
act- ounts  prove  the  very  satisfaetasy  pnigieit  made  ia  the  uafaftaMeg 
JurirR  th".  jfr:!*!  imdtr  auf'it, 

Heaton  Norria,  A  depntitirm  w.iitei  ii>on  the  M-inchciter 
Klectricilv  couiniittoi'  1  L-t  week  tn  urj;e  ihe  .«pc«dy  extensiun  ul  ehc- 
trie  lighting  to  ihr  ili-li  it.  Tli.^  pi  .viwiunal  order  for  Ileatun  N'orrin 
which  was  obtiiiuuu  by  the  City  Conncil  in  lhU9,  exf  irtii  lu  Juue, 
1901.  It  appeare  that  Stockport  ia  mpplyiog  eleotdeity  right  up  to 
the  Ueaion  Norris  boundary,  and  the  Stockport  Gooneil  is  prepared 
and  anaiow  to  provide  dectricity  for  the  urban  district  in  the  event 
of  any  breaeh  « thie  eiiating  armogcuients  with  Manchester.  After 
a  lengthy  ioteiehaage  of  view*  it  wasr«olved  that  the  eonuaittea 
should  re^y  with  Mnite  piopoeaia  at  the  meM  neatlaig  of  tbe 
Council. 

j[OTe.— The  Lighting  committee  hive  asked  Prof.  Kenne  )y  hi* 
fee  f>r  reporting  on  the  aabjKt  of  carriying  cut  the  umis  of  the 
AldiiugtoD  provieiooal  order,  obtained  in  l^gs. 

Hnddersfleld.— A  report  on  certain  all'gcJ  irr(^uWritie»  in 
connection  with  the  Iriimwajs  deparltnenl  was  pterrntetl  to  the 
Council  on  Moiiilay.  The  report  st.itv'l  that  rumour*  hod  been  set 
and  kept  alloat  n-littiog  to  the  oxl  jiiti  n  of  the  elcc'.ric  tramway 
dchei  io,  and  retlectiog  on  the  cnitifietcric.  an  1  ability  t)f  the  borough 
eiigii.etr  ;.n  l  surveyor  (Mr.  C^in|>lH:ll)  ;n  tilt  eii^iiiecr  iti  charge  of 
the  wuik.  At  the  inception  ul  tbe  tehcme,  acute  dillertmces  of 
<  vinion  were  developtid  between  tbo  oUteial^  and  thaee  dillMeaoei 
tutd  been  kept  ulive  by  probnged  eiiddao,  whieh  bad  probably 
produced  nunnderstanding*.  The  committee  appointed  lu  con> 
.'siJer  the  natter  had  gone  fidly  into  iu  The  niaiu  questions 
innrired  were  («)  whether  the  chaiigea  of  nndua  intetf«renc<-,  inconi- 
peteneeand  c\(iavagance  against  the  borotiih  aiirveyor  were  well 
fcun  leil  ,  f  )  whct*it-i  he  hhi\  •lUA.^rgi'i  hi*  duties  in  a  proper  and 
ca|>:il  'e  niiniur  :  i.ri  whether  he  \i  A.»  cri'.illei  t"  tin-  e  i:indence  and 
f  .;|i[iurt  uf  ilie  Council.  On  ail  those  que.-li'ju-'  the  il  -  ii;.>n«  of  the 
i-.iii'.inittee  are  in  favour  of  the  bjrough  surv<  y  ..r,  The  rep-irt  wm 
ttdnpteil.  It  is  pipe«t*d  that  the  fir«teleclrie  ir^ini  Ari^  route  will  be 
opc-iit-il  i!i  -I aIlUUI^ . 

Inre  V  repott  on  electric  lijfhting  is  being  furpiehcd  to  the 
Cut  1  MuMia.  leeey,  CUiehiigh  and  aiUnr,  of  WHmiwtnr  nnd 
Maochealvi. 
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IsUHftOS  (London). — Tbc  Borough  Council  ItHt  iieci<1«I  in  call 
in  an  expert  to  adviN  on  tlic  prosctit  condilion  of  the  electricity 
Uadertakug.  It  b  ropaitcd  in  the  lockl  ftgm  that  in  the  fint  six 
awatha  of  lOOO  there  n-S!  a  Um  ol  SfiS^ 

ZMMI^  fmit  in  Rosiia. — A  conteniparary  Ktatea  that  tlio  sticceM 
of  the  neent  Trust  scheme!)  in  Uusiia  has  led  to  a  conibiniktiou  <ji  the 
Maci:ow  and  St,  Petershnrg  manufictui  ti  Vr  =li-r'"v  j  jini'l  l>y 
til'  ■!■  fjf  \Var!aw  ami  other  chief  ceotr.  s  <  !  th.  I'uimi.  ,  to  form  ;i 
truBt  anil  !  >  petition  thu  (iovernment  to  ratac  ihe  dutv  upon  all  kin<!.< 
of  fort^^^jn  lnm].s  imported  into  the  Ru«»ian  Kmpire  uy  i)<>  per  c.  nt. 
An  undertaksng  is  to  be  given  by  the  new  TrnHt  to  r«j»c  ike 
i«tiU)dard  of  the  Itu^aian  lamp  tndiutry,  to  build  eitcnaive  futoHv*  at 
Moscow,  and  to  give  employment  to  over  6,(*<)J  penoni. 

Laacaster.  —The  electrical  eDgine«r  in  char>;«  (during  tb<-  aV>»«ni:« 
of  &(r.  VV,  A.  Fraicr  at  the  front)  liaviog  rvtiKUiid  bu  oltice.  iIk- 
Council  hiM.'  iieoidcd  to  ai^oint  an  caitinaar  foe  dwtrie  li^tinK 
and  tractiuii. 

Leoda.- 
t It'll  week. 


of  the  flactrie  Itghting  nalnainiK  aiitkori>'cd 


Laiceoter.  la  a  ri^port  of  tliv  Tntmwaya  »iib-c<>miii:(tcf,  ila- 
Couucil  are  recounumdcd  U>  adopt  the  uverheiid  trolky  Byelviu.  to 
anat  tha  powaratatioB  on  land  adjoining  thaiaftua dattruetor work ^ 
in  Tw»n»ini<;t  the  exiitinj;  tramwiir  lini»,  and  to  oonatniet  ctrtam 
ex'-""  n        >  •  -f  ii  t.»ul  lcii;^h  of  2"  milei. 

Lelter-boxes  on  Xramcats.  — The  tlcctric  trumcata  at  Coventry 
wbicb  pif  bMwcen  the  outlying  <li«tricta  and  tha  town  hatra  letter 
homa  aMaehad  at  the  »topptng  places  tn  rani,:,  wham  lalteia  eaa  bu 
poited,  wUahaneolkctad  on  the  arhval  of  Uia  tnuna  at  tha  jtriBcifial 
taiwn  temini. 

,  Lil^tftailwavs.— The  Bu^rd  of  Trade  have  conSrmc  J  the  Gus- 
forth  and  I'onleland  Ijgbt  lUilway  Order  1U5 aiithnrihin;;  the 
eoniitraction  of  a  light  railuay  Ui'twten  Cjjforlh  and  I'ontelund  , 
the  Wotton  ^nde^■^>l^^e  Light  Railway  OnJer  (l".M)),aalhorifinK  the 
roTi'triction  of  a  light  railway  betwei-n  \Votton  under-Ed;;e  and 
(  h  u  l  i,  Uloucftdter  ;  i  i4  lln-  KIjvI  and  I'restatyn  Li;(bl  liailway 
(Kittiiaiont'i  '  'ri'T  H'  -  II  ■  mr'i.iri-  tis  the  coni^lruction  of  light  rail- 
ways in  Rlivl,  i;;  , \t,M.-iNi:  :.f  I-.^ht  railway  authofiaed  bjr  tha 
Rhyl  ard  Prvst  itjr.  l.i'M  Kulw  iy  < 'i  ler  (lUO'!'. 

LighoiL  -Th>-  I.is'.i.ii  I '  >.  hull!-  .in  i-x  !ii»ivi;  ri)nct:»«ii>n  f'>r 
ei««tric  lighting,  but,  io  far  aa  wo  hive  b«en  able  toaMortain.  it 
<inlr  inake>  a  sham  u«e  of  thia  wwi*^  in  ofdir  to  pmrant  othrr 
lKxiie«  from  competing. 

The  telephone  aratcin  of  the  Anglo.  Pi  irtogniie  Talaplkona  Go.  ban 
five  exchange*  and  about  1,''jO0  taUcribers. 

The  LiaboB  Electric  Tfanawnr  da,  wfaaaa  kiad  offiaaa  aia  in 
London,  hold*  a  concaMton  for  m  alaatdc  taamr  nam  In  comae 
of  conatroetioiL  It  i«  anticipated  that  tile  deetru  llna  will  K- 
working  towards  the  end  ol  1901. 

Llandudno. —  Additional  condenning  plaot,  calimatcd  to  co.>t 
£],SI3,  is  to  be  erected  at  the  electricity  work*,  and  application  has 
been  made  for  a  loan  of  £l,.V)a  The  Ekctric  Lij-lit  ■  mmitteL- 
loportedthi*  week  that  Mr,  H.  Morton,  rwiileut  tTiginct-r,  I  i  i  .usplicd 
for  an  increase  of  salary,  which  hai  ntfM  n\  £iM  from  the  be;;in- 
uing.  lit- pointed  out  that  there  had  1  -i-n  ,i  iirolil  of  f  tOO  on  the 
worlcing  of  the  lir*t  i-nmpIcSed  year,  anii  pio»p«:ts  were  r*ii''ll.r  "ni- 
proving.  The  C  nti  il  in  (iniiuittee  hiil  deeidrd  Vi  [ nu  tha 
cooaideratioa  of  the  application  until  the  doM  uf  ihv  liiiaui.iul  year. 
Hr.  Uortas  Uureupoa  aakad  farnterttnonial,  wiiieh  II  wia  agiacd 
t>gi?«biii. 

IflBfeB  Oomtl^  Council.  At  Tuesday  4  meeting,  ({.Utcr>es 
BoRHiffh  Connell  was  loined  £20,inX)  for  electric  hijhting,  and  the 
Woolwich  Coaneil  fl.'i.OX)  for  ainjilat  pnrpoeea, 

The  Fire  Brigade  committva  pnpoaed  to  mnd  £1^0  on  (he 
iD»ullatioa  of  tha  elaetrie  tight  at  tha  naw  EjHt  Onanwkh  (ire 
KUtioD,  but  titt  GOtiaideration  of  Om  anbjcet  waa  portponcd  till  n«xt 
titling. 

The  flighwayi-  c  )iu:ii:  :-(j  recommended 

Tlial,  outwitjutandiug  the  pruviaiiuis  of  th»  agreonient  euteied  into  I'y 
the  Council  with  l>r.  A.  II.  \V.  Kmnody  in  acoorxUuce  ivith  the  rMolir 
tion  of  the  <;nuncil  of  Oct.  10,  1899,  the  i  ..uocil  .)o  accept  thn  ..tfcr  of 
Vr.  Kennedy  to  act  aaejactrirjil  rngineei  for  the  reeoaatruction,  forelectrioal 
Imction,  of  the  tramways  Iwtweeo  («;  W<->toiin*ter-bridg«  amd  Toutiiii.', 
(4;  KeaniDgtoo-gal*-  nnd  '"i  fi  :yir <  siml  i.-,  .St.  (W-rge'"  cireui  atid 
\S'ikt«rl<x>-road  ;  ll  ii  lie  l:-  piii.l  m  r'-ii«;t  ••(  hit  wrvioei  a  ciiuuin^iuii 
equal  to  4  |ier  cent,  on  tbe  cent  ui  Uh:  r«coi>ii(ructHiD  of  the  aaid  Iraotway*, 
aadta  1  ftt  cant,  on  the  niat  <•(  i.uil.lings. 

TUa  waa  agreed  to  withuut  discuasiuD. 

The  «atnc  committee  ruported  on  tbe  powm  which  the  Council 
had  obtained  with  reference  to  oonmrtinK  the  tranwajm  of  Liu  lt>n 

to  an  elc»:tric  fy.^tetu.  The  comouttee  reg,»rd  il  ai  desirable  that 
ihc  Council  i-hould  have  in  ita  larvice  an  otiicial  competent  to 
»ui>eriutund  generally  the  reeoustruction  for  electric  traction  ol  tho 
whole  of  ito  tramways,  and  that  such  ortitial  should  be  appointed  a.'* 
iKKin  a*p>.iHibl«  in  order  that  he  may  make  hinjs.-lf  f  Uv  arquainted 
with  the  work  to  iMcarritd  out  under  the  snpvrvisi  i  i  lii  .  Kennc<ly. 
Such  on  ottt««(  Would  be  competent  to  carry  out  the  caniUuctiou  of 


new  Unea  and  the  laeonitRNtioa  of  tha  other  parU  of  tbeConnea'a 

tramways,  and  to  advite  tba  Cooaeil  (lanerally  on  mattoi  eooaectail 
with  the  electric  Iratinvay*.  The  total  length  of  the  tramways  t  ^  W 
eOftitrih:tel  and  reiMitsirui'ted  w.ih  about  10<)  mile^i.  The  conin,it-.te 
FujBc-iit  that  a  »al.iiy  of  al>out  i'l.OOO  a  year  nhould  l*  ottered,  and 
pn)pM!ied  that  the  new  nlticcr  should  be  in  the  chief  engineoi's 
department,  ami  iho.ild  have  a  position  analogous  to  that  occupied  t  v 
the  meth.-jiiii-al  i'ii^;inc*r. 
Long  Eaton.— Application  has  been  made  for  sanction  to  burrow 

i'  1  '•,<K>(J  fur  f  lecttioity  wurka. 

Madraa  (India).— There  are  now  -10  cari  running  on  the  electHo 
tramways  m  thi;^  citv,  :ih  of  which  have  single  motor  cijnipment  add 
two  double  motor.  The  Unj^'th  of  liae  is  10  miles.  The  tramways  are 
ow  ned  by  the  Madras  Eh '  trio  Traniw.^ys  Trust,  whose  line  com- 
UK'Dced  workin;;  a'*  far  back  as  May,  1M95.  The  tramways  are 
Worked  on  the  overhc.id  *y»tem  with  underground  feeders.  The 
xtation  ia  e>|uipped  with  £.('.('.  electrical  plant,  the  engines  in  use 
Ijcing  two  itIO  Mi.e.  by  the  Burnley  Ironworks,  and  one  1<I0  l.lt.P. 
iiid  one  200  Llti'.  ^Vi^huu,  the  latlur  nut  yet  erected.  A  23  LU  l*. 
Itelliai  ancina  dii*aa  tha  tightiag  ntauU 

Hia  Oriental  Tebphama  ami  Eieetrie  Ca.  have  two  talephaue  ax« 
chan^t's  with  830  Kubscribera.  The  Government  departments  at 
i  Madran  have  their  own  telephone  fiy'lcni. 

r  The  Kvvlem  of  char^;e  for  lo-al  telegraros  at  Madras  ia  on  a  grad- 
I  Udteij  fc.ilo — one  anna  twr  word  for  deterred  niessiges,  two  annas  per 
[  u  .<rd  for orduiary  apLea  and  four.innai  per  wurl  for  urgent rueasa^etf. 

UaadMater  — At  the  adjourned  meeting  of  the  CHij  Gbnncil,  oo 
Wednctjay,  Dr.  Bishop  moved  tba  adoption  of  the  ttifOil  ai  tlw 
Btectriciiy  coramittea  ambodyiDjr  tha  pfoeaadinyi  of  the  joint  awb- 

eommittee  !■!  the  Klectricity  and  Tramways  comniittcef,  reomtnend- 
ing  the  appoinluient  of  I'tof.  A.  H.  W.  Kei.rji  l .  !!►  .declrical  expert. 
The  report  stated  that  Prof.  Kennedy  had  an  iiiurvicw  with  the  aub- 
:  iuiiiii'i'e  in  Manchi'Hfer,  when  it  was  explained  to  Prof.  Kennedy 
that  It  wa.4  not  expcotcd  that  he  would  be  nnder  the  nerscasity  of 
attending  in  Manchester  to  ^upeivicc  the  general  work  conducted 
either  at  Uickinron-stre^t  or  Blo.>m-strcel  stAtiuns,  but  il  was  dasired 
Uiat  ha  ahoohl  from  time  to  time  ad«iaa  tha  honuniiltaa  and  tha 
re^drnt  angincer  up-^n  all  (iniints  uMog  In  caanoelbm  therewith 
and  with  the  supply  of  elertricity  form  l)ii.kinion.streft  f:i;id  H'.ooni- 
street  when  completed),  w-ith  a  view  to  the  working  it',  lr.ii n  ,y8  by 
elcetricily  at  the  I'arlioHi  pracl;  ~.ible  date.  Prjf.  Ktiinedy  undertook  to 
tend  oiie  ot  hif  as-iM.mt^  to  .superintend  the  work  at  Blo^m. 
Direct.  After  diecuuion  upon  the  qucBlion  of  tanns,  the  folloaring 
memorandum  was  drawn  up  and  utktnallj  agraad  to  anl^aet  to  tha 
CoDncil'd  approval  :  — 

Trof.  Keanedy'a  iiieluiira  tarma  for  the  airritv!*  retulsrol  will  baa 
ooinmi>-iun  u(  4  |>er  ceiii.  upm  all  works  oaaouted  by  him,  Mtiinaled  ai 
jt:40O.COO.  Ill  the  klleniative  Prof.  KeuKdiy  will,  afc  the  eptioa  of  the 
(',>rpi>ratiun.  luvept  in  lira  of  I  be  afofaiaM  comniiiioB  BO  inelnirvB  awn 

of  tlJj.COO,  tij  hilt  yrarly  iiul-dineutv" 

T)r.  lilKiioi'  »«id  I'riif.  KonioMy  had  eipUiiied  ihiit  lie  w  i  il  l  not  be  able 
to  give  wh.il  migUt  l>u  caiivd  pcfiuaBaot  •apenntAudenc  r.  The  ouaimillea 
never  ex|wct«d  from  hia  that  which  th^  wottU  axpeet  fram  a  laeidant 
rii^'iiinr  ;  all  titey  uaated  wsa  to  aaure  th*U«cl*cii  that  IVef.  Kcooedy 
wuuM  <9icii ;«  ll  sripervUi<Mi  IV.  would  give  the  ei<minill««  ci>nfi<ien<  i 
that  tlie  wijrk  nui  elUciently  iLnie.  I'lof.  Kennedy  had  undertaken  traced 
down  uiie  o(  Ilia  own  auuntaiit' ,  •  >i  .  v  uuM  be  present  at  all  time*.  There 
W3«  till  point  ,ii  <liii|>ute  hiri'fc::  I ':  >f.  Keiiuedy  aud  Ibe  oommitle«.  I', 
wuald  be  «eeu  ibaV  the  eommittee  bail  rcucy  vd  the  right  t  j  aok  Prof. 
Keiiaedjrtii  accept  a  iBaiiaium«i)iM  inataad  of  cemmiioioti,  alituiugli  the 
raducUon  miKht  not  be  aa  vtry  eonsMaraU*.  Re  (houglii  the  eoii>iiii(.(c«, 
after  muth  Ub"Ui,  l.u  J  c-.me  Vi  \  dc^i-I'm  which  w»«  a  g.iod  oiii-  for  the 
citi/?ii->. 

Mr.  Pm  jimi  u  a»ke<l  whribrr  the  ■xniee^  of  Prof.  KeoDOiiy's  assialant 
were  includnd  in  dm  £15.01X1  t/>  lie  paid  to  FMf.  KaBBB^^,  OT  whathar 

thi^y  Kvl  ti  [lay  tlic  cagiocer  in  aMitioii. 

llr.  HlMi T  sUtol  thi'.  that  wa^  ioiinded  in  the  £15,0X1,  but  (he 
£400,CO0  did  not  include  the  cont  of  the  buildioga. 

Mr.  Pi  (.M.^Kii  said  Ibe  iniin  pjiul  wax  tint  th«irf  w>«  in?  in.'  iu  the 
ai:l:eitie  ujw  projxi.f  j  wbielj  wan  uol  llie  car.r}i"j  nui  f  vr.n a  .\"^ready 
prai  ti ::illy  r.iiuuii-iicei]  uuii  laid  down  by  ili.  Wordiughain,  their  own 

eiii^iaecr.  Waa  tiierc  tn  hn  anj"  thanga  lo  tba  nhama  now prapaiad from 

that  already  dcvclopivl  ' 

.\ld.  U.\«s<«N  i>ahl  the  8Uiii  of  1 15,000  to  be  i>»iil  for  finishing  w.irl  which 
h»d  been  well  begun,  and  wbicb  had  already  c  ut  the  Council  many 
thouMuda  of  |Muud>i,  neetueii  eilieaiely  large.  Wi\i  that,  •tim  to  t>i  jiaid 
cviiiLTirtenlly  with  the  Halary  which,  he  ]iivauined,  tbev  '.^11111  haw  to  piy, 
of  A' 1,000  a  year,  to  Mr.  WtndioKbaw,  or  wuulj  that  payment  legin  wban 
Ml*.  WordiDghatn  <  M-rvieM  wan  withdiawn  I  Ifthcac  anmi  waia  toba  paid 
eabcarrently  it  nj>|"Ared  to  hioi  to  he  very  unlivalBaMlllte  and  andaAaUa 
in  all  iTspci  t.^. 

Mr.  I'rxxisoriix  llii/ii^-bl  the  recoiiiiiiendati>na  of  the  Klectricity  om- 
miliee  lewniUed  the  iiaiiginn  of  b"!<e>  while  cMssing  the  atrcam.  WliAt 
aitotiLshu  l  luui  ill  K'i:iii.'  thi.HiKli  the  rep  irn  wIulIi  had  bsen  pie»«nlail  waa 
noi*^  much  wjk4^  Mr.  tVofdiugUao]  hud  nut  •lout*  aa  that  he  ha-i  been  able 
(0  do  CO  much  CMuideriag  tha  vahoa*  detaaix  ha  had  ala>  had  to  atlaad  to. 
The  Electricity  cmnmiltee,  ha  thoaghi  h<id  got  into  a  atate  of  paole,  and 
u]'  went  the  |>rioe  of  elc'lie-fc'  c\j"Mt«.  '^ne  great  fi't  ^*<ry\  oyC  !?i  the 
viilumiiioiji  repiirt* — viz.,  tb:it  .Mi.  W  irdingham  ifi  !  '"''>  i'l  1  i1>'.\n  a 
aeheme  for  electric  lig biiug,  and  that  sjaiem  had  been  recommended  by 
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other  MfJi-rU  for  nthor  luge  towns.  In  tho<»  towiia  it  Iwd  1>'«e  carri*  1 
out  to  >■  i.ic  cvtent,  and  bail  tf--ti;  |jriai-I  i  i  u  v-ren'.  nw-'  ^-.  He 
thoogbtMr.  Wordiucbain  oouUl  be  ti  ry  k--:.  mtrwited  witb  Ibe  wurk. 

diMiM  1w  •ppiroiclMd  by  th*  BlcctH<  ity    xiaitta*  in  oHw  ttet  unKic 

arranKemrnt  might  bo  matte  with  him.  He  had  bad  no  commuDioatioa 
nitJt  Mr.  Wrirdiiiftliam,  and  did  not  il««ire  to  throw  any  oba(a>  le  io  th 
war  of  the  committee,  beciute  be  fu"y  raliw.!  iV.f  t!:«f!^ulti.v-  tiny  bad 
l/efore  thfni,  but  bt'  had  n^aum  to  i:-  'irv<'  tlnu  ur.ii;"  h  i  •  miununce* 
whatever  would  .Mr.  VVunUogham  omiMDt  to  rrmain  in  hia  pr«>«nt  |mm- 
tioD  afUrtlMMHl  at  March  ntil^  Mr.  W«nliiiRliHilHd  «Utad  Id  •  l«ll«r 
llMt  much  of  bit  (cImiim  had  beta  iiwk«l  oat,  a  canmlandita  portfon  of 
Htc  ifi»T»Uon>»  wen-  prepared,  and  ererjthiuh'  wouli!  hiiTt  hwn  r^n^y 
in  t^iiic  if  hf>  bad  not  been  ham|iered.    He  <  mid  not  l><-.y  l-  tint 

il  Mr.  WnrdioKbaui  hml  been  a|>prt>ar.hed  by  Ibe  cotn  1:11  Lire  nii.li  &  vte«r 
lo  Kcuritif;  hia  terTicet  in  the  oatiire  of  a  coiu<tiltiijg  rni;ini-!<-r.  nr  foot- 
Ihing  ul  tliat  liind,  the  citiieiu  would  have  been  Mtiti  a  very  targe  »um 
u(  miHicy.  The  committee,  however,  aeemed  to  Itavc  made  op  their  mind* 
Utat  it  would  not  be  proper  to  apprMch  Mr.  Wordingham,  and  they  had 
thrrcfiiri'  ■!  'n*  tlju  n»\l  t*>t  iUiun  in  tijclfs*nurin(5  to  wi-jr*  the  sftticci 
i>f  I'jvf.  Keiiutf'iy.  H^j  tfi.mnh;,  liM\\e\fr,  lUey  haxl  iiiuli'  11  tiii.Iiike  in 
arri«ia((at  the  conctunan  tlut  it  waa  not  doairable  to  eecure  the  acrt^ion 
ol  Mr,  WwnUnKham. 

Mr.  JoHmtftH  WM  not  aware  that  Mr.  Wordingham  had  made  up  hii 
mind  to  iMimtha  service  of  the  CorporatiDO.  There  UMMd  U>  ba  •  wrong 
iiopreitiaa aa  ta the  work  already  done.  It  waa quite  hrtwlIr«Wardiagbaiii 
had  prepared  ipecir^^tiorit,  but  it  did  not  follow  that  aqy«UMr  aspert 
who  lui^ht  lie  olU',!  In  x  M  adopt  tboae  apecificatiorui.  Ba  ngMtled 
Mr.  WurdJnglMun  ax  a  moat  eatimablo  and  capable  man. 

Dr.  DTiiiiui-  having  replied,  the  reeolution  waa  adopted. 

TJm  telephone  problem  wm  again  dtMuned  M  the  meetiog  of  the 
OMMiatioii  on  Vt  edne»<U.v,  bat  faitliv  eonddentioB  wm  po«lponed 
VMnimmui;,  The  Telephone  <yinHt<w  hM  bMB  iutracted  to 
eonfcr  m  tbc  mltica  vithilM  SilfMd  taA  okher  ubMimillMnities 
vitkiB  tlw  MudieitKtelaplMMUim  ud  npoit  to  Alutiin  ■■•ting, 

MaMMlWad.— gwntitw  to  •  bn  of  £«Hi<KK>f«r  davtrie  Ugbting 
hsa  been  iwciwd  \j  tbe  Oonnefl. 

MaryleboM  (London)— At  Uat  uight't  meeting  «t  di*  Haryle- 
1w>ne  l^Jn>ii)(h  Cuimcil  it  was  decided  to  apply  to  tbc  flattd  Ol Trade 
for  an  elecuk  lighting  proridonal  ord«r. 

Municipal  Mtpliiniy.— Iioctl  aottmiiicBl  Baud  has 
cfrexed  to  i^rant  a  pi-iiuJ  uf  '25  years  for  repayment  of  any  loan  aaiic- 
tioned  by  them  for  Ifltphnnc  purt>ott«  at  HuddersBcld,  uotwitlutaiid- 
tiV  tliuL  tl-ie  p<!riod  i-tiecilicd  in  lUc  licfnco  won  lc««  than  25  year*. 
Tile  <  ji.i  K  il  Bgrei'd  luat  a  liceucc  fur  25  ywini  should  Le  applivd  for. 

Nsguaki  (Japan)— The  tttfTnive  Imperial  tiovcmment  Pioel 
\Voik»  whith  aie  being  erect.  1  hm;  und  for  which  large  a]i|iiij]ii  in 
tioiii;  have  betu  >n«dc  Iroui  '  .l,ii'iiii>?«'?  tn'atiirv',  are  «.  U  dti  the 
rrj«d  to compU-tioD.  The  »or/i>'  iiu'  if  1111  extremely  citiipri  li.  imve 
natiii>e,  ami  have  been  dwiiguud  in  i  t-  .i<  I'imjdcti.  H.^tlmre  ufany 
oth*;r  timilar  undertaking  in  the  wi  rl  i.  Tli'-y  uln  iilv  cnvir  an 
area  of  aljout  S25  axttt,  off  the  excellent  liarboar  formed  by  tiie  bay 
of  Wakamatau.  On  tb«  eoinpIatioB  aflka  wnilUb  aiaatiiA  power  i» 
to  be  cmp'omd  Ob  a  larga  Mild^  TliawMkiintohidlfiaadinto 
thna  pnnapal  (Upatliuenla.  In  additfou  t«  whidt  as  extinKive 
clMtiiatly  gnanting  atalioii  la  to  ba  aitabliihad. 

■•wtM  AHat'-BdBudiaiili  Elcilricitj  Bopplj  Corporation, 
iritojj|tiMii^gwiiioiial  orltr  to  tUa  dUria^  aca  a^pitiiting  for  a 

yiu!l«Bonia  TaleplMoa  Serviea.— Vork  i«  baing  aetiYdy  poabed 

f<jn*-aid  on  the  French  Me  of  the  Alpa  with  the  trunk  telephone 
line  between  I'aria  and  Itotne,  and  the  connection*  with  Pari*  have 
htta  already  iv>mpleted.  On  the  Itnliaii  jiiilt-  -  f  the  Alps  the  line  in 
piaetically  cnniplete,  the  connectiooa  wilh  Turin  nod  Novi  on  lo 
Henot  being  all  that  reniaioa  in  band.  It  i«  fully  antioipaled  that 
tilephonic  comniiiDi-aiion  batwerBtbe  two  eapitaliwittba  otoUiihad 
early  in  the  coming  (pring. 

Penny  Postage.— From  Jan.  l  Impeiiit  penny  pDsUiL^e  will  be 
e»tabli»he<l  between  the  mother  country  and  Nc"  '^«»land. 

Petarborotlgb.— The  electricity  supply  work*  were  fonnally 
r)ivned  on  Wedoeidav.  The  coniMiltuift  enj^ineer  fur  the  lebeme, 
which  hat  (i  t  III  ,i;ly  X'iiO.OOOv  ia  Pcef.  J.  A.  Fleming.  Kaanaioni 
ore  alu-w'lv  ln'in^;  tiiuiii;. 

Private  Bill  Legislation. — The  City  aini  I'.rivtuti  HhUmvcJ.i. 
incorpuiHittl  HI  l^-:*-,  li,>s  .If Jv■^♦!tell  i»  bill  fm-  [i  /ivrt-  iorxti.i;i|  (in- 
time  to  ac<niiie  t'.-  ■  irv  l.i-'.l:'  '.inli!  All,.;'!..',  I'.i'J.J,  . .1  ; u*  .  y.-rir< 
beyuu<i  tU<-  lime  uti|.>uia]l>  ^.^riiuUti,  <iud  Uj  roi«e  i.'KMi,(iUO  AiUiitMu.il 
abate  cepitrd  ami  £  :!,3tX>'by  dvbcnture  »tock, 

Ai  already  uuDuuuccd,  the  dirtctui»  of  ilie  Dialrict  U«BMn^er  and 
Thcatie  Ticket  Ga  (Lid.)  bave  lodftal  a  bill  fer  poweia  to  tany  en 
and  extend  their  btuincta.  Tbb  pncednie  it  tbe  ouMnua  of  tbe 
retoial  ul  the  I'viitmiutcT  (icneral  to  reduce  tbe  tojalliea  jinyabli-  by 
the  coni|>any  and  to  renew  thi-ir  liconi-ei  for  more  than  five 
years.  In  the  preamble  l.i  the  Bill  the  directon  point  .mt  ilmt  they 
hare  t\|icudcd  £1  IH.OCKi  in  organitiog  a  mcaaeiigcr  ayFtctii.  l  iit  '.hat, 
tip  to  the  present,  no  divi'!f!i<I  fin.-»  '.ccn  paV!  In  '.lie  onlinury  -liiire- 
htililtr",  ;iltli')ii;;h  the  I'ii-.t  urii.jf  li.ii  rui-fivuil,  by  «'.iy  .:  i  r...yaUii..», 

43  per  ceiit>  of  the  company 'a  net  rerenue  during  the  la«t  hvc  yearr. 


Il  cf^titftided  that  the  cniiditions  irtiiwiwit  hy  die  1'. .  itin.iNter- 
< ioiKTii;  arc  ti.  ODOmuf  as  to  cripj.Iu  tlit  1  omiiiiuy':*  i-ip'TJiliuii-,  iind 
lli  it,  lunitig  regard  lo  the  Ur^'i-  •■uni  alnM:iy  ^■x]n  :\  li'il,  the  c  jai- 
pnny  >  Inuineisi*  ahoald  benccurt  J  l  .  l\.cn:  i':.r  an  uilunJe.i  iiumljt'r 
ot  years,  and  that  lite  roynltita  iihoiiid  be  cuiw-idiirably  r^ilaxed.  Tiio 
company  therefore  aeek  stotatory  powen  to  carry  on  their  basi::era 
within  <i  mOee  of  tbe  General  Post  Offic«  for  42  years  itom  April, 
1903,  with  a  payBunt  to  tka  FailaMriarwdeiiaral  ef  £300per  aanMm, 
and  SB  additional  £100  fer  avny  I  per  oeat  per  anmm  p^  aa 
dividend  to  the  thareholdera  over     per  cent. 

Tlio  promoters  o(  the  Livtrpool-Mancherter inoino-reil  eipreaa  tail- 
way  have  lodj^vd  their  revised  bill.  It  is  itated  that  the  attempt  to 
diiuirm  opposition  ha!  been  very  Ftiec«s<ful,  aa  it  is  undorKtosd  th.it 
the  iil<iecti'm<!  f-.f  \h<y  Mersey  Dixk.n  and  Harbour  Bnaid  and  the 
('heihiri'  I^im.-  rurii-uitlt;9  have  been  ni':l,  and  that  Salford  i^  practic. 
ally  the  i.nly  remaining;  opponent.  It  :3  nnv  pniiKi'iii  t.)  construct 
the  line  throiiuli  Sailor. 1  in  a  cutting.  A'^  tc  iIr'  Livtirponl  «nd  of 
tbe  line  tlie  scheme  Bhifls  the  electric  railway  to  the  landward  side 
of  thiChoriiii*  line,  which  will  give  the  Chatiun  Uaaa  Committee 
eeecn  to  tbe  docka  whieh  they  propose  to  eeoatniet.  On  the  point  of 
excemve  apecd,  it  irill  be  submitted  when  the  bill  comes  before  a 
parliementaiy  oonunittee,  that  the  Boerd  of  Trede  haa  suEPisient 

Cera  to  restrain  the  speed  to  safe  and  practicable  liniita.  The  capital 
been  fiied  at  £ifl(iO<>y\  or  £liiti,<iO0  more  than  waa  propowd 
laiit  yeir,  and  the  F^rl  of  liy.tart's  name  1ia«  hi  en  added  as  a  pro- 
moter. 

Rochester -  The  ('ninril  have  iustrurti  il  Mr.  F.  U.  Raphnel 
toarivi,-c  tlipiii  a>  t.)  il.r  '..ilimof  the  pTe«*nl  .li^li  il..i!ni_;  fy<tcin  of 
the  I 'i'n'lii'ii,  ii'iohe-tfr  anil  Hi-itrirt  El.v-tv;.  I. i^'huuj  ( 'n.  within 
tke  I'-i'     I"-  L  !■  "  nil".  t(i       .'cil  ill  l,•r,^n.'l^ 

Berambau  —  A  .  ijrresporiil'.iil  writi-^  ua  that  th^rp  in  this 
di^trirt,  iiii  .i|u-iiinn  for  the  int^.  Inrtinu  of  small  mot.jr-.  Tji  iiriv  ;ii„- 
sewing  inacbin  .v.,  motors  for  pumping  out  Wi«*r  tram  luid 
in  mines,  for  w  n  l  ."rtwing,  coflVe  pulping,  &f.  The  Oovemment 
might  safely  b«  approaciied  regarding  electric  lighting.  Motor  care 
are  ahortly  to  be  inttodoeed  t<i  tne«<t  the  urgent  need  fbr  better 
sytteoM  oT  transport  The  country  is  very  hilly,  and  then  aic 
a  uttinbcr  of  small  waterfall*. 

Stockton.  -  The  formal  opening  of  the  electricity  work«  took 
place  OQ  Tuesday,  when  corrent  waa  Uimed  on  and  tbe  public  rtreeta 
luid  »hops  illuminated.  Tbe  main  cootraet  b«i  bren  carried  out  by 
the  Hruili  Comptnjr.  l;2H,tx)i>  has  borrowed.  C*ble«  have 
been  laid  in  tlie  principal  .Htr«ot.>,  and  altogether  there  are  3  miles 
of  di.itributor  an  1  1^  miles  of  feeder  Mi  \  K(ten«ion«  of  the  street 
mains  have  already  been  arnMi;;i'  l  f  i.  Tin-  charge  for  current  ia 
6d.  per  unit  for  tlie  firi>t  hour  s  iiiiuimuui  detiuind  per  day,  and 
:!jd.  per  unit  after.  The  cliorges  for  power  art  ."td.  und  Id.  respectively. 

Swansea  —The  Local  ' ;  jTcmmcnt  Fnird  have  decline<l  U> 
sancli  iii  llie  application  c(  tin:  ( 'or;.  jrUn^n  fur  a  luari  .-f  £10,000  for 
wiring  pr«niiwj  on  the  ca-v  i.iyiui;:i*.  «y't.  :n,  .1,  tiir  Board  state 
that  the  Corporation  have  n  :.  nutjn.nty  iindtr  ihcir  to  carry  out 
the  work  thetnaelves.  An  agreoment  Iisl^  itu  w  been  entered  into  for 
a  private  oooBpaaT  to  aneate  the  work.  Th»  Klwtria  Lighting  and 
Tramways  oouuBitlaa  have  daddod  to  supply  eloetirfe  comnt  to  tba 
Harbour  Trust, 

Telegraphic  Ooniminiefttlaii  vitiitlM  OontlBait— The  Fen- 
master- General  last  Friday  received  a  deputation  from  the  Liverpool 
Chamber  of  Commerce  and  Other  bodies  resnr  Jing  the  delay  in  tele- 
graphic communication  between  LiTerixior  and  the  Continent,  nni] 
the  coDgeAtion  of  tratlic  at  St.  MartinV-te-Urand.  ft  wit«  stated  that 
the  cnirnn  Tn»rk(>t  rep^^rtf  were  telegraphed  twiee  a  dey  to  Havio 
.au.l  liretium  .  la  New  Vork,  as  by  that  roltto  tbey  teaebad  the  Con- 
tinent two  houri  earlier  than  via  Lon'l'.n. 

I>i>rd  LoMxJ.NtiEnKV  replied  tbit  ii?  faulf  l.iy  ]  irtly  with  foreign 
eouutriea,  and  tlie  (Kiiutu  rained  by  thadepuiauou  would  have  tj  be  plaoed 
before  the  *ari«M  fonign  (jjv<rnmiMiiii.  TThe  iraoluig  of  increased  com- 
muutoition  between  Liverpool  ami  ntber  towM  would  detieud  very  muoh 
upon  thfi  smiimt  rf  wi-tI^  '.riii.ih  <:ould  be  Braaeieid  in  tetnra  (ur  tM eilA 
wirc.i.  'i'li«r>-  «a>  a  t;:uiri.l  nipcct  of  the  <i«MliM,  oad,  ibiteiMe,  tho 
Tiei^ujy  wi.tjl  I  hir.i?  Ut  bo  cooMilted. 

l  lie  In  ;  ii  11  «lii  II  wo.*  pre." 30 ted  by  the  depututioR  i:ivi  n  .l  »tailed 
a.  ij.junt  01  ilie  »ucce»ivc  elforl.t  of  the  Liverpool  Chamber  to  sicura 
!  II  reeled  feeilitie..«  for  telegraphic  comiiiunication  between  Liverpool 
liud  the  Comtineut  duiiog  the  past  Iti  yeaid.  The  petition  stated 
Uut  it  is  (till  fiNIDd  beet  to  COOtmuniuUe  frm  l.iveri>x>l  with  tba 
Havre  and  Bremen  cotton  niarkcta  by  way  of  New  Vurk  rather  th:ta 
through  London,  a  saving  of  two  hoiua  il,  in  this  way.  etf^^hfd. 
It  it  asserted  th.U  the  average  than  now  taken  by  CjntincnUl 
iiie««ii£ej  i^  !..i)^.  r  than  it  wanfive  yvm  «gii,  and,  lintlly,  the  petiti .  n 
contains  tin-  full  .wing  rvcoinmeudition«> : 

[l]  Tliat  tlie  direct  wire  to  HuTDLijrK  be  wi>rke<l,  if  p  ••■•ibie,  on  the 
lJa|>]ex-HuKhea  nyitteiii  ;  (2)  tlial  the  direct  wires  promised  Ut  M  >^»;«burk:, 
byoas,  /jricb.  and  liuda  restb  br  eat.>b|i>be>l,  and  that  Munich  and  other 
important  buaine%4  cantroa  «f  the  Conliociil  b«  connected  uith  thU 
country  ajid  [.iverpool  by  dire«.t  wire*  ;  .,3)  Uial  new  atblea  to 
<'!eii.MOy,   I'rfV'i'.ira.  an.:I  th»  N'ctVjfrtaii.li        j.r.ivi.lo.)  :  tH*t  tha 

Krrn._Ii    (I'Vf'nuiii'iil    be  ui^--.l    l-j  .  ila  -li-ih     r  i  .l.tcjL  win'i  ^K^twocil 

Havre  and  tbe  ouIUni  uutaufujt'uriag  tonaa  ot  the  north  and  east 
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r.f  Fruti.*-,  ;f.)  tilf,,;,  nf.-  cuminunii'jition  betiTMn  P»ru  and  Krendi 
j  r  vini  iil  '...nu-  ;  s,  .||,t  lienDiinj-,  Kriuicc,  HDil  othw  couiitriet  of  the 
<>«ntin«ot  lie  urRod  U»  aaopt  ttii«  bffl,  j.-,j>,il,,lo  T.v.tr:u  .ItUvfij  'it  lete- 
CIMH  ;  (6)  th«i  inTwtigfttinii  Sc  m.i,Jc  luu  Ll.t- 'iiiifil  i:,  ..(  ,  i:u-.'.Uon  nf 
mOe  tt  St..  Mvtio'i  le  GntnJ,  Aiiil  tlwt.  rafwi*  b«  Uk«n  U>  rrU«*i;  ravb 
,  «>nge«tioo  aiKwdily,  by  provi.liug  Dkure  facUitHf,  iaclBdillK  M*  win% 
lltvre  or  nt  another  (^igli.b  ceatr*,  for  tit*  impid  OllMllM  ill  of  Cod- 
ImmtiF  vrvi^Hf^  ■  [7 1  tint  iu  onler  to  ohtwn  idmum  for  efleoliog  Kinia  of 
the  rinpr  vein- inn  ilwirfJ  Kie  »tteDti..n  of  H«r  Miije»t>  «  TrMHury  be 
flrawti  u.  liie  uet.'emty  of  appliiioK  toma  of  tiM  famM  profiu  ol  Ui*  Po«t 
OOca  aod  some  ol  Uw  iosttMid  CwtoBM  rmni*  4«W  rrai  Unrpoei 
to  IMcKraph  purpMfliL 

Thf  Cily  OiUiicil  h»v.-  d.ri.leil  to  ■r.niire  th<>  tmdci 
'  taking  ol  the  Citj  of  Vork  Tramwa><  Co.  lor  £\-2i>0i>.    Tli.'  lii]<.-» 
wiIlpralNiUy  ti«  wcoiwtiiK  kil  and  e<in)|>i>i'd  tltclii  alli. 

B.B.T.  Athlttk  Club.— Thf  ailikUc  cIuU  »tnichcd  to  Ihe  B.K.T. 
Company  reccnUy  held  i\»  MGund  gcnnil  BWticg,  the  cimir  bring 
'»*e',>  '>y  Mr.  J.  Iievomliire,  who  «fal«l  that  ihc  Rfoui.d  at  Sliejv- 
herd  «  Burli  wk-  iiow  Uing  used  tor  foothall  auJ  that  llic  team  li«d 
won  four  matehes  out  of  thtt  lint  ftve  played.  On  Kriilav  la»t  lh« 
dab  gm  a  wwccwfut  a»okiag  cmnert  it  AndiUMi'a  Uot«],  London. 

TRADE  NOTES  AND  NOTICES. 

[.Yo<i««/or  tN»«r<»<m  tt?iii*r  (/w  oAow  htadinq  miul  rtfuh  Ikt  OiH'-i  not 

TENDEKS  INVITED 

The  L^M  Lighting  comiiiiilt,!.  will  re.  i)i»-e  tender-,  for  two 
of  electricity  ffeneratiog  plant,  comprising  two  :;0fO  rh  p 
Bn»5mes,two  two-ph*»e  1,4(»J[W.  alU.Tnat-JW  and  ex<  it«r*,  an.l  two 
«u  of  surface  eowfcjMing  plant  Further  purticiiUr,  are  j;iven  in 
an  adverti,Mueat,and  eon<£craas  may  be  obt^ine.l  fro,,,  the  manaKtr 
»( the  -l^P^tn^KMrMgirfU  DiA  l.  Whitthall  rcd.  h^. 
Ti^  3?  ^'  J-  •'••wX  Town  Hall,  I.4d.s  bj 

/■■.ir«.n.rfU>LHtri..t  CoiinoU  invite  teitdm  for  eij^ht  .;.i.n,.«„;., , 
Iranicar  bo-lic^  niotoni,  undertracVj,  controllers  &c.  An  adverti-e. 
■  ^^::t  gw^t  some  further  parliculare,  and  .pecificaitioni.  tnav  be  seen 
at  tbf-  othcea  of  tin-  c..„M,fting  coKineers  tMecsw.  Lacev.  Cliifhauh. 
and  S>illar),  2,  <  h.,  ,a  A:iik  ,.^te.  Wemtninster.  and  Ts;  KinK-RTipet 
Jlanehe-ti-r.  i.uaei.  ,«u.n  be  lo-Ucd  with  the  clorl,  (Mr.  W 
l.vld.l.>  <  si:;.  ,1  OI1,»!',  F»rnwonh.  Lincj.,  bv  Jan.  ID. 
,  ^''*''''f "'■  rn-t'r.  unil^r'-.  !jt  general  »tor*», 

In.  ludina  cur  fiU.ous  c..-tin->,  .  , I  s„,,,,h,..  v*  for  the  Teai^ 

"t-^'-'"-'.^  kA4.^  lunher  particuU^^ 
aild  tender^  Hddreensd  to  li.e  Chn.r.nao,  nniM.  be  ImlRcd  with  the 
(ceratary,  'J,  Upper  Sackville  »tKU,  Dublin,  bv  31at  in»t 

Tenders  arc-  ineitel  tat  the  eupply  and  deiiverv  of  varioti.  store«> 
and  electrical  apparaUlt  ilir  th«  dittnct  a.yluni,  M'Mxqur  (lixlund). 
iurther  paiiiculais  are  jet  WW  in  adfWtiMmcnt.  and  fomwof  tender 
amy  he  obtained  from  tba  nridautBcdiodanperiDlendent.  Tenders 
J«n  V  to  the  Comniitce,  Diettkt  Aeylan.  Mnllingar,  fay 

A'^Nl(,n/<  Corrioralion  ir.vita  leodeta  fur  an  ntdlMn  (about  100 
lamps)  ol  ihe  eleciric  hgl,i,n«  in«uIlatioa  at  tlia  City  fchamben. 

a^-cihctttiona  may  Ix-  obtained  from  the  resident  cnc  nc'rfMr  F  V 
J«e»r,Dgt«n),  Dewar-placc,  Kdinbur^h.  and  (endcra  mnn  Ve  lolled 
With  thp  town  clerk  (Mr.  Thoms!*  Hunter,  W.S.)  by  ;j|st  intt  ^ce 
advert!  ^im- hi.  •      "       -  v» 

i?j(Amt«r<  Iii.trict  r<,.i„-il  re  ;.i:ro  tenders  for  boiler-house  and 
«^In!i;^T  '  T"  !  'MT'. -iM.  and  pipework,  nwilchboaid 
etlinsion,  luaiui.aud  puLUc  iiicajniestial  :i>;hti!!;/.  Tendeta  (u  cleik 
^  L  .  t^"*'*">'T"«n  Hall.Uathmi..  Jiu  ifn,  by  *  p.m  .  Jan  lo. 
l.SirS^  Cdinmisaionen.  reqniie  tcndcri  for  atcam  drnam'.v 

!l^ifXri**S?  '^'^  ^"^  balancer.    Tenders  1.  tu«,i 

tJ*^i^^  ComjraUou  invite  teadiir^  ^  u£>irheater»,  cconomisers. 
ftett  pampt  nd  pip«^  tiMli«,  «eam  and  exhauat  pipn,  valna  and 
Mcawmaa.  Ttedtta  to  Town  Clerk  by  Jan.  i  ' 

AjpJiHiCteporation  miu H.I  unirmourcd  and  armoured  Wi 
Town  Cleric,  Town  Hal),  Brighton,  by  2iih  insu 

pSi*5fe.  ffl.*™*' *^  iWt.  Clark,  GNw^oice,. 

«t5!!!lT.l'"'"f^*'?Sl"i^  '"^"^  ''iwtricily  generating 

aad'*'!22^ii;2^'!i£i^t«^  i"*'^  o^'l'n^'fv 

ltouiS2S!GSMltj'K2i'5^  Tender*  to  town  chrk, 

Mtttticipal.b«uldi«i|i,La»adfcr^hill,  S.\V.,  befow  ngon  FeU  1  next. 


Ap'  Corporation  reiniire  lenders  for  the  coiutrtiction  of  tnumwav 
peniiancnt  way,  rail-kving,  Ac,  of  about  6?  miles  of  tratneavs 
1  eodaia  Igr  S»th  iD^t. 

^wtadbw  Gorporation  require  Uiref  st.-im  .ivu  nn  i-,  I'jUucer, ini 
motor  generator.    Tendere  to  ariui^  !"»u  .irvk  l.y  U,.  ii 

Thrl/ord  Town  Cnuiicit  n  irni  i?  Uutltrsi  lor  «irili«  Ujb  lie*  Tun 
Hall.   Ten.i,.!.  1..V  ,1.,,,.  I. 

lymlhiutf  4  4>rporatHJi>  re-jULre  tenders  for  a  main  svr'.lAlmri 
Tenders  to  Toivn  Clerk  by  njxjn  Djc  .31. 

The  Mttropotilan  A$fiUms  B  jard  require  tender*  for  wiring  lit 
new  oi*}  lum  at  Tooting  Bee.   Tenders  by  Jan.  1 

Harrogate  Corporation  ri->i„ire  two  boilerit  witil  fitting  soi 
econoniiaer.    'IVildera  by  S.'.th  iiisl. 

Manrhakr  Ship  Cnual  IFmvAmmum  0»,  minife  U  aleebitiib 
cranci  Tlcadan  qr  Jan.  4 

MnAtittr  Tnmwvt  eottiaiitw  wvm»  tendan  for  lailM 
undaii  to  ebainnaa     Satntdi^,  Slna  imt 
^Uikini  Cittpomti  >n  invite  tender*  for  a  ref uxe  deitraciHi km 
nnleta  aao  two  iteaiu  iiumi Tender*  by  SSih  in»(. 

Apamontr  (Seville)  Municipal  Council  rei^uirf  tin  i.  r-  fjr  ih?  f  o 
■('Hon  for  electric  lighting  The  street  lijihiiug  i*  e<iu,valeiiUii 
!,S.V>  c  Pk  and  IJm  nriea  t»  be  mid  !■  £a«  M  auMin.  IMmigr 


permament  of 


s,s.v>  c  p.,  and  tha  prig*  to  ba  paid  la  £m  pat 

nth  pros. 

Tlw  Dii«otoi'3aBani]  of  Pntdk  Work',  .Vu''r/r/,  requires  trnJrt' 
for  tiM  cqmtniclian  af  aa  alaettie  tramway  from  Fertol  w  S«4 
iiaria  da  Meda.  Tnden  bj  IMh  pnn. 

TENSEBS  SaOBIVED  AND  ACOEPTED. 

lirighton  Corpoiuiion  laeaired  the  following  tenden  lor  poa*. 
cn»aing<  aola-tdatca,  manbola  oorans  with  ftuaaf,  Ua-bu^ 
bnlta.  and  other  bolts  for  faitaBtngt,  in  connactioa  with  the  Baaidpil 

tramwRT*  :  — 

ii   1  A  ^IViot-i,  AAhani  lirot,  ami  Wiheni  LtdKaHMWi. 

i  l  913  1)3.  M  :  Steel  Casting  C«.,£2,l».aB.M. 
no..  ;        ' '•'•ta.WtkhMB  Bm  and  Wihan,  LUL  {-er^f* 

JL'uO.  bis,  4cL 

S.-<  ti>n  (':  ManMeCc»en,*&).-O.CMfa*Ok(4MV(Mt)i,£Sli9KU.: 

\\«t«on,  Oow  &  Ci,.,  £638.  frw  M. ;  Aakham  Brok  ft  WUm  <W 

i4b6.  2>.  6.1.  ;  J.  a».l  A.  L««r,  £'1J2  ;  Mflchan  .*t  Son,.  £W29.  2..  61. .  t  M. 
Smith,  cms.  2*.  61.  .  J.  MelLorne  [Ltd.;.  £383.  Jj.  QJ.  ;  Hill  aa<l  Sc  :! 
£547.  13..  9,1.  ;  liird  A  Co  ,  £327.  17«.  6d.  ;  Roabon  FModiy  Oi, 
■  ^-  *  17i^  M. ;  Braraaad  Oif» 

£293.  W>.  :  IV.oiifev  A.  Co.,  £280.  7*.  6.1. 

s-ctioti  It  ki-l.ir.,  Ac.  .— Acktwui  Brm.  aod  Wilion  Itc'fl'*!, 
£913.  12».  7d  .1  llitchen,  £1,639  ;  C.  O.  Reed  It  f^ae.  t\,t»' 
A.  Ilortcn.  £1.141.  17*.  6  J.  ;  Patent  Nut  and  DjU  C<>.,  £1,030.7'.  SI  : 
IU)li«,  Juuc*  and  liiiyli",  £1,000.  It.  6.1. 

Ti-iid«ts  friMii  Hnwnrd -SuiiLh,  li.e  1, Train  "^rnr]  f,^  K.  t  r  f'n  i  Ci ,  a'i 
I  -   ,1- n  l!,;o«.  were  m-l  to  njx-i'iri-nti.ni. 

iiiigbton  Town  Council  have  accepted  iiic  tender  of  M<«aiUti't| 
SicKlruy  A  Cu.  lor  the  Cfnttrucliou  nf  the 
electric  iraiuvm^s,  &c.,  ati'l02,JS7.  1  la  6d. 

The  London  <  Vunty  Council  haveacceple  1  th-.'  <  il  -r  of  Moyr<.  Mi  ■ 
farlane  &  Co.  to  erect  the  limp  gtandards  now  being  miBUlJcla-i:' 
^  them  for  the  electric  light  loetalktion  ovlheEmbdBkmvln^ 
Wwtminito  Bridge^  for  £17a  Vk.  6d. 

DuMill  Canporatioi)  received  the  fullr.wiu^  tenders  for  the  er.ec lion 
of  electricity  atation  buildings  on  the  I'tgeoa  lloui-e  site  :  SMK*ttt 
Co.,  Belfast,  I'H.Odi. ;  Uoof  &  Co.,  Dublin,  £47,ooi) ;  M,irtiB*C», 
Dublin,  £47,oo<);  and  FeaiMU  A  Oi».,  London^  SC^i.WX  lt«* 
decided  to  instrnctthe  boM^gh  taircmrCUr.  &  H«itr)to  nxrten 
the  lenden  at  tha  nest  maetiiig  ol  the  Etetiia  Light  «QflimiU(r. 

Ueywood  Corpatatiim  hare  accepted  the  tender  of  Hum.  V.i. 
Fryer  &  Co.  (Lul.)  for  wiring  pMHalim  in  the  diittiet  an  tha«i>)- 
paymeoc  <y»tem. 

Ayr  Corporation  have  accepted  the  tender  of  Ifaiii  UerM. 
Nelson    Ca  (l.uL)  for  the  supply  of  electric  titmcnn  for 
electric  tramway  tcbeme  at  £.\07S.* 

Eamaa  Ditttiet  Cennail  havanoeepled  tho  lander  of  the  SduUaer 
XlaetriaHf  Uetar  Oe.  for  tha  anpplj  of  I06  iB«lar«  atOlQ. 

At  a  Kpeciat  mcetfawofthe  Pottanumth Town Cooneil  on  Toei^;. 
the  following  I.  odare  for  eleotfle  tramway  plant, weteaoeep(<J: ' 

Dkk.KerrlcC^(tl•rmaBan»«wandlMd■4  «Ma,40»  «  J 

Ma«*nM{f,llaElre!)rftC!tt.{«mliHitcaaatcuat1«n)  ...   WU3  9  t 

BUSINESS  N0TI0B8. 

Me»sr«,  I).  Ur<|uhart  and  J.  M.  Small  (carrying,  oo  lnnint's 
I'rfjnliait  and  Small )t  eon.^ullin^  electrical  engineer*,  17,  VicUtis- 
street,  l,oii<lon,  S.W.,  ba\c  diasulved  niTtii.-rAhi!».     Dells  h' 
Mr.  .1.  M.  .Small.  ^ 

Mr.  A.  P.  liUndberg,  ■I77-4.H7,  Livcrpiwl-nad,  ll,  boi  appMi^ 
Mr.  Edwanl  Unt.worth,  nf  8,  Ureeuhill^stRetj  QieeohcVi^  NlH^ 
chmter,  hi«  reprstentative  tor  Lancashite. 
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BAVKEUnaiEB,  UQDIDATIOin,  40. 

The  Mocrooin  and  District  Electric  Lighting  Syncli<ato(Ltd.)  k  tp 
be  wound  up  Toluntarily.  Mr  IL  Shaw,  43,  Rominood'iUul  SmI, 
lluich«8t«r,  u  liquidator,  to  whom  elaiau  by  Jon.  39. 

CUima  •daintt  the  Mancbe»ter  EIrctricsl  Works  (Ltd.)  are  to  b« 
•Wt  to  the  li<|Uidator,  Mr.  J.  Fitzpttrick,  147,  I^adenhall-atreet, 
Jondoot  E.C.,  hy  Feb.  1. 

The  creditors  of  Shirrv,  Laiiig  A  Cik.,  aketneal  nudriwmai, 
Aberde«n,  will  nett  at  Gdiuburvh  a«  Dte.  t7  to  appoiat  trutccti 
C'Uiros  have  to  Im:  nent  in  by  April  4. 


nam  Air  ll««n,  Wlieirtio  Kirk.  Pile*  A  Ca,4<l,  Witling- 
■Irat,  Itamlm,  KOI,  aAvwtito  tar  Me  •  wilUuM-CnBiptob  li^tuf 

Kt 

WsstiOfhonM  Plaat— nelt-driveo,  (ingle-phase  WestioghoaM 
alternators  are  well  illiittTAteJ  ami  desciibed  m  circnlir  Ko.  1,03»! 
issued  by  the  We9tioghou»e  Cuniiiftnj. 

Insnlaton  and  Fittings  for  Electric  Tramwaya.— Mr.  F. 
Winter,  8,  Iledcrcas-strevt,  London,  E.C.,  hai  issued  a  pamphlitt 
describing  and  illttstrating  a  nnmlwr  of  aceetsoriw  for  eleetri-c  tmm- 
way  working  mannfactiired  m  Tu!c.inite.  Thcjic  include  iasulators, 
insnlating  bolt?,  brake  handle*,  soft  rulbtr  littingp,  A:c.  Mr.  ^Vintcr 
claima  that  lung  experience  in  the  itinnnfRclure  <jf  Tukaniti-  guou«, 
and  an  extensive  acquaintance  with  the  iMuireueals  of  the  elec- 
trical indostij  in  regwrd  to  tbia  special  branch  of  work,  enablM  the 
ITarburg  Tndiarabber  Co.,  whom  ne  represents  as  sole  agent  fnr  the 
United  Kingdom  and  the  colonies,  to  satisfactorily  cater  for  these 
special  requirements.  Light  weight,  compactness,  strength  and 
durability  are  among  the  advantages  claimed  for  these  goods. 

DiuiM,  Calendars,  Ac— A  ooeful  diary  is  seat  oat  by  the 
GkMieeit^  Railway  Caniw^ and  Wignt Oo.  whiak contains  a  large 
variety  of  iUnatrabima  «f  lonna  «f  vuidaa  nr  atawat  all  purposes. 
For  vehicle*  for  railwara  aad  tramtngra  (Iw  aomaBix  ba««  apaeial 
facilities.  I  a  addition,  the  "  Diaiy  "  will  ba  ftNraa  capwiaU^  bandy 
from  it*  sizis  and  j;et  "ip. 

FruU!  McMiJi.  <i  .Slret-t  A  C'n  ,  3i*,  C.'riihill,  E  C  tlie  well-known 
advertising  contractors,  we  have  tu  aeknowlodije  a  well  executed, 
framed  and  glazed  calendar  for  I901~«n  old  favourite. 

From  the  £aalaru  Telagiaph  Co>.  cornea  a  oaaful  poeket  diary  and 
perpetual  eakBdar,  neaoaipaaiad  if  a  luf  Atmiag  tbe  aahlaa  of  tha 
Wurlil,  &c 

Fira. — A  -frioll?  tiru  orcurrL-J  cn  SaliitJiiy  ni^)\<,  between  9;:!0 
and  lU  am.,  at  Millwali  doclu,  on  the  river  Tbamta,  and  the 
fMaaina  omlfad  indadad  thoia  «C  HaQMi''a  TaliMianh  and  ladia- 
ntihtr  Wetka,  LU  Baton  tha  ifa  Mgada  anlwa  Ika  laatiog 
aliei^aaUo  abed  and  mill  were  well  al%bt|  anl  wan  nlliniBtely 
tatallf  dtatroyed.  A  portion  of  the  premiMa  oteupiad  by  tha  aagine 
rooms  and  machine  shops  was  badly  damaged,  but  tlie  main  cngtiK'n 
were  uninjurod.  Wo  learn  that  no  ftnished  cable  on  the  preuii^'« 
was  burnt.  At  midnight  thf  flrc  resebcd  itn  bclfjlit  and  liuJ  attacked 
the  adjoining  premifcs  of  M.jiHr-i.  W.  F.  Oi  nni.<  t\).  By  "hccr 
bard  work  the  nremen  were  ioon  able  to  contluc  the  coLlliigrati  in  to 
the  buildiEgs  originally  attacked,  but  the  fire  was  not  c-jnipletcly 
rxtinguisbeu  until  early  Monday  morning.  It  is  iuiptsiiible  to  ftsU' 
mate  the  total  damsge  caused  by  the  fire.  Hooper's  Company  werj 
enffli^ed  on  three  contracts  for  the  Great  N'ortnem  Telegnph  Ckk 
and  twa  Iai|a  aeabactp  lor  henvy  caUa  for  tha  War  Ollh»  jBiforU 
ata  baistf  inada  to  anango  (or  the  teonpomr  caittiag  on  of  the 
works  until  permanent  arriinf;i  m<"iits  can  \k  made.  We  are  informed 
that,  althon^  sonie  daiunge  wan  <-Mis«ii  to  the  premiies  of  Messrs. 
W.  F.  Dennis  &  Ca,  the  firm's  bufinesa  will  not  lie  interfered  with 
in  any  way. 

Otutoma  Doaa.— Nolifitatioa  k  given  b^  the  India  Office  that 
dynamos,  aecumnlatoni,  molonand  alectiic  ians  importetl  into  India 
are  to  be  treated  for  tariff  purposes  a«  "  nuK'hint'ry,"  and  aa  aocb,  to 
berxemptfrom  impoit  ihity.  Klectric lamps  iiii>i  cabies  will amtinue 
to  be  treated  aa  "  appliances,"  and  be  liable  to  duty. 

Bxporta  of  Elactrical  Apparatna  aad  HatariaL— TlMl<;nuwin)' 
liKt  gives  official  particukn  of  tbe  exports  of  British  manafaelun-d 
eU  rti'!CAl  ap]<iir,iiiH  aii'i  material  (including  telegraph  and  telepbune 
wire  atid  material,  but  not  iuetadiag  alectdcal  inatruntants  or 
nachinra,  which  are  not  separately  apaalkad)  btm.  Dtt.  It  lollae.  IH, 
with  tbe  ports  of  destination  :  - 

Afritai—atft  Town.  £310  :  nwbut.  £90.  .iustristosa—ftMiaWlK 
£l^i  Ifdboume,  £8,232  liocludtDir  tSK  t«l«8>B|ih  natariisl)!  tnHh, 
£111 :  STdnev,  £2,(-M  inchiftmif  £1,264  tolegnpb  roslerial).  Azorr.— 
Fsysl,  £927  (tplrgrnjih  »).i«r  Uu»).  UrlsiuM—Oatmd,  £194.  Brazil  ~ 
Hio  Jsotins  £663  (telegraph  msttrislV  Hriiink  <<tu''iii«— Demenra,  £7c0 
(lalesnph  material).  CAiim— .Shanglia',  12C.S  r  ^Wjia-8aato«,  £417. 
rnattf—VtiU,  £16.  r/rrmany— Hanlmrg,  £300.  tf<i//<tit'/— Aauterdam, 
£66  ;  Rotterdam.  £23  teL-graph  wirr).  ll'mn  Kong,  £1,037.  Mia— 
Calcutta,  £729  <tiirlu<hng  ti\2  t«Ugra|><i  nuterial).  yama— Magssaki, 
£22.  /.'.j.yio— Kur«,  £6.468  .:telegtRpli  cnhle) ;  I.ibau,  £W)  i:t«lM!;r»ph 
sj  i^ii  itu"  Aam— BaoKkok,  £64.  5(riii(j  5«t//«»i<i»lJ— 6itl^'•]«!r•■,  i'901. 
Total  £19,362;  sjgiast  £20,973  la  tbe  cvrrssfoodisc  week  last  year 


PATBNT  RSCOm 


Tkt  JoUmeimglUt  nf  Afplitatiora  for  Paltnt$  and  Spec\i(ettliaja  ptAlitktd 
hat  Irdn  compiled  fnr  tkit  journal  by  MisSM.  J.  C.  CHAPUiti  k  Co., 
Chartertd  Patent  Afati,  70,  OUiHSvy-fanw,  W.C„  fr»m  mAam  onyaxai^ 
M*  infontatioA  im  aoaarsaisa  utt  MsMl^  Huigta,  aad  Trad*  lbft» 

may  Ik  Mainrd. 

APPLICATIONS  FOR  PATENTS. 

Kon. — The  uadfrmentioned  Apfiicatiotuart  not  open  topruUic  iHt/MrUon 

oaril  ^kr  rt«  awqUMss  »/  tU  eesyistt  ifpisflsstfaa,  tlm  namtt  wiihm 
|Mi>alMwaia<ibie  V«a»w««w«fn«ia»«  «f fmiemftm,  WhrnamtJiU  n>tei- 
jfmffmi  asiaiyaiiiit  <||fifco(ioii,  an  aittritl  U  afiiti, 

October  6.  190a 

17,716.  C  J.  Varicas.  Weymooih.  ImproveoMoU  in  toi  najo  aliarlBg 
and  a|)plianee  to  permit  of  wireleta  telegraphio  InllMMB  Wvf 
rwaired  by  iubmwged  tm-feclrMH  for  Itasiinf  Or  Othar  pntpnaaa 

17.722.  (!.  H.  Stiad  and  F.  »>^*n.    i.?c(i«.   laipiaaaBiiata In «r la (nn- 

neotiuo  with  electric  ligbt  fltUngs. 

17.723.  C.  M.  BniAO  and  F.  Heart,    Lsada,    Is  unpiwrad  UtiaiE  tar 

iDcamleaceot  electric  Ughla. 

17.724.  C.  T.  l!Mvffii«R.     BtrMlartani.     Improfemeota  in  dynamo. 

e'.o.:tri<'  i^norstori.   (J.  O.  H.  Batchelor,  Brsidl,)* 
17,757.  W.  P.  Thomi-sox.    London.    !aipmT»m«niU  in  and  relating  l« 

electrode  pUtea,    (Tbo  AVkuiiiulntoK.'ii  un.l  Klektrieiiilte-Wwbt 

Aklien  Oesalliohttft  vorm.  W.  A.  Boese  k  Co.,  UermaDf.)* 
n.Wfc  P.aouBf.  liaadaa.  Aa  iaapwiawaaa  in  oannatliBK  tha  gl»w 

badiiB  af  hNaadnNnt  aketrie  laagpi  to  tta  badlai'ln  wins. 
n,7fi>       M  FaanaMiL  Lancashire.   iMpfoinaMntola  alttraatInK 

aanant  atcatriafmamtur*. 

Oetobw  81,1900. 

17,811.  K.  1).  n^^wMAM  and  T.  A.  Bnai.  Landsa.  An  impntad  elaelilo 

17,fi29.  J  \VnKi!n>>!<.  \xmd<m.  An  improved  device  for  meosuriDg 
u(i«trd  prwaareii  and  iwrttcuUrly  fur  enabling  tbe  tralle}'  atma  <if 
dectric  tramcsn  and  rehicle*  tohiR  eat  to  tsart  a  ewtaln  upwatd 
preanue  on  tbe  wire. 

17,846l  C.  Snoaa  and  C.  IIkat.  >Ui>L-)ie«irr.  Improvemeet.*  in  lete- 
iihooes.* 

17,86&  T.  von  ZwnomacK.  Louduu.  Im)>ni«emsBla  in  tlie  operating 
nkhaatan  of  aiattric  ountruUen. 

October  9,  1900l 

17,904.  J.  F.U.IS.    London.   lapmanMnia  b  ar  nliting  to  decMe 

meten. 

17.916.  U.  W.  W.  Mai  rk  and  F..  J.  Gltx   London,  lavrornivend  in 

dynamn-clectric  mndiinei- 

17.917.  H.  W.  Vi'r  j^K    London.    Improvemoots  in  meins  and  apparatus 

fur  itIii)  ioK.  eJeotrlcal  currents. 
17,929.  C.  AOAMj-IlASnAU.   London,    loaprorements  in  telepbimic  re- 

peatcis  «r  fttam  and  einnita  aoaneeted  therewith  ami  ihcnf  r. 
17,932.  C.  F.  Cann  Condon.  InpraeaiMnta  in  phunograpbs,  gmpba* 

pfaonea  and  liha  sMod-iaaoidiBg  and  lanrodadac  appaniUi^ 
17,94L  H.  a  Snin.  London.  Ii^ww— oata la  or  lagtlag  to  aHeetrfcal 

Octul^r  10. 1900. 

18,000.  W.  E.  RowLAiiDa.  Ltvereool  iMorovantenti  connected  «ith 
iiiiiliaidmliaypolaiaaid    alaalnial  traalion. 

I8.00L  J.  P.  Haix.  flHiAiiUr.  bfnfNMMi  ta  sr  appUcaUa  lo 
•witches  for  sloalw  nNtam 

l8,0CKi.  H.  TncsT.  Ijondoa.  lunnwfwoaati  fa  aonddto  tor  dsetrie  eoa- 
iluctflrs.' 

18,017.  K.  MvBiLi.    Ljnti m.    lm]  roi<nnenls  in  pliunofraphK.* 
18,031.  H.  U.  KiLLOua.  London.  Improveawnta  in  uUepbone  systema.* 
18,0a6b  A>  J<  Baeut.  London.  Ini(M««aganls  in  or  robtiBH  tu  theratu. 
elaetiie  gaaaiaitata.  (A.  Vbaiori  nanea.) 

18,044.  O.  F..  HivL-DiA.  LIrerpuol.  InproMnMnU  in  or  ntellait  ta 
covmiog  the  cooductor*  of  nnilli|ila  or  othar  tcbipaph  «r 

telephone  low-capacity  cablta. 
18,046.  O.  K.  HBn.-DiA  and  W.  E.  IIittu.    l.irtrpooL    Improreinenta  in 

diatributing  beads  or  termiosl  boxes  for  electric  cable*. 
18,016.  J.  PoUAHrtfK.    Liverpool.    Iioprureinenta  in  rtceiring  sppn-Atua 

for  tiboto)>honeii  uul  photophcnop«pha.* 
18.056.  K.  J.Ki^i,    I.<  T/(i(M'..    Trnpri'i  i-it  r-nrA-viaiiMit  fnr  ^■l<^^:lr^c  raWM 
IB.OM.  ^;.  !  iifrsiH*.    [.iiri'li'D,    I  nu'rivcmpntu  in  oiARnrti   rot.iry  iixiUir*.* 
18  058.  U.  it.  il\L!.  i.    [.■luJiii.    I iii;>iMvnn»iU»  in  elpctricai  fwrth  lintf.* 
ii,-t„l,rr  11  19C0. 

1S,C66.  A.  M.  Cbuokir  and  K,  N.  M'  I<n!CAlJ>.  KiogBton-on-Th«uie«, 
InMoeaaMnta  in  electrtcul  >  .\LiviMag  appaiatna. 

18,009.  P.  FoHOHX.  1.«ndoD.  Imprukeuuiois  in  orrolatiBg  toelcctiicallj' 
driven  Tchicle*.* 

18^1141  C  S(  HA  Luca.  Liverpool.  biirinanMntotepelfpbaiaailinaluig- 

oBTTcnt  tnuuformera.* 
18,119.  H.  1>.  IUrijow  and  L  BARinn-.    I.md.Ioii     liajronrntnti  in  coil- 

asMiuiM  (or  rt«clric  fu*e-l>aanla,  Bwrilchea,  and  like  oppsraUia. 
18,187.  T.  von /.wsKiHSHrK.  Ixmdoo.  laipwaaBanta  In  the  diotriliation 

of  ehMtricity  to  a  plurality  of  ctoOtnaiOlon. 

October  12, 1900. 

18kl&6w  W.  P.  Hiua.  Grove  Park.  An  improved  method  >'f  acitoiiintii-ally 
i-T^ktlnK  the  (low  of  lii|uM-,  H'-ui-,  t'livtiitity,  '-lirinii-jil"  -ii.'l 
|«iwii«ri. 

18,176.  I*.  KoTlH.  Ljodoo.  An  improved  adverUiing  clock  eillier  coni- 
kiaad  w  not  with  an  rioelrio  alanm  or  oalL* 
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nil  Rliting  ta  «kctr!c 


UJSli  Thk  8nRAt.  Ou>Ri  (I.TD.)  aod  R.  A.  Lintr.  toDdoD. 

kmdU  in  abadt*  e(  tlwuic  incaadeiMot  1mb|i«> 
Oatotxrl&lMa 
IfltflSSk  R>  F.  Hall  BinniiigliiiB.  ImpnranHnl 

l«rniinaU  fi^r  cable  conotalkai. 
18»aS4.  U.  K.  HAf.L.   BirmiiiuhMtt.  iBpfwiwoMto  fa  ahatriGil  ■■itehM 

or  coiiUcl.hro«ker». 

rcvl  lisUiii  devio*  for 

•'<ectric«lly  liirliting  miner*'  w/oty  ■iinjp«. 
18,35^  P.  BnowiTB.   I.oDiloo.   Ao  ■utoouiUc  •witch  t«  tNHmd""  •■^•■r^ 
ttrrflug  eleclrio  currcut^  for  tti«  purpon  ol  cottwgnil  :i.r>/' 
curreota  wheu  tlic  luaiu  wires  brtatk  (rout  aoj  canto  or  irt>  otber- 
wi»e  tiit«TU|itf<l. 

18,269.  K.  A.  A->iii-ii>tt  r  itixl  .1  SuiNin  itya.    l/imlnn.    Itn{iraraaMiiU  in 

or  routing  (»  liui  rl«ctra)jr*i>  n(  fu«r<l  chlnriilm  or  MMlSaiMltA 
13.281.  )i.  \V.  LdiKAKU.    London.    ImprovtmcaU  in   tit*  Mntrd  Ol 

electric  motor4  anJ  timilar  damw  from  mreral  ililTmii'.  pointi, 

MiH  in  the  me«na  thervfor. 
]0,2fl2  .1.  A.  Je<:kki.i.    Loti-Son    Impruvemeota  in  U>e  ]uncti'>n  l»xe' 

for  elect! ii:  aahle4  m::\  m  f.irruiiLi/  bnuicli  coauecti'>nt  iherefrom.* 
18,28}.  J.   H«THCMSGTil9l     and    TilK    iSMIUiH     tkCt'TBIC  TKA»KtOKMIIIl 

ll4inrRiiC!raiwa0ai.(UB.l.  LaodBOb  iHfraMiMiiUtai  jmUon 
Imim  nhatito  for  mamKong  •toetiia  uwi'liKilWiL 
A.  F.  BtmT  ud  Tn  Smiimi  Kumne  TauisMiiMin  3I«aiirM> 
Tcniiro  Co.  (Iao.).  t«Mdan.    Impwuwwito  ia  diclTic  tram- 

(<n-meT>. 

October  16.  1900. 

13,298,  0.  I!.  Walkkb.  I.ou<fuu.  IinprurFmeiita  iu  eirr.ric  coupiiDg^. 
19,3'S.  A.  \V.  (Jbrei.t.  Lrimiiio.  Iiiijiroreaient*  iji  lelejrepbic  lu.Ic». 
13,M7.  V.    I.    K»;«.NT.     l.,onilun.     .Switch    apiMratua  (or  eli-ciriiftlly- 

pmprlUil    vehiclea.     (Allgemeine     Kltc'nciUt*  •  (ie«rll»clw»(l 

Oermany.)* 

18,3j7.  r;  K.  Hkvi.  Pis.    I.i  ■  r.  i  i'.    Iiaprorementa  in  aixl  in  appamtu* 

f  :r  Iftl'tJ/  ill-u'.LLe-l  i-itjiiuclor*. 

18^72.  l-  Si  HRKiNKB  an<l  (1.  I'..  N.  HtcttAVX.  I^diHlao.  A»  uperatii»K 
derid^  for  the  rrgulaUag  Mctanhal  of  til*  «]«ttri«  igataJmi  «t 
•iplaeion  aotoia. 

Ui^Tk  n.  F.  8«ucB*M.  Vniaa.  InjmMMiiti  fa  or  T4fatiiigl«  trolley 
polH  tor  •Iwlric  trHtioB  and  poimr  pipiML 

18.434.  C  Oi.ivKK.   London.  IrapntTCOMnla  fa  or  nhtfag  to  tiwIMbir 

ro<THftn?"m  n(  arc  Itunpo. 

^v  \.  M  :;m  I.       LMi.  ii.n.  dwidt ooxMlhr f«r clwlito ttret i 

railway  car*  and  other  u»e».* 

W.  K.  Pdomjit,  H.  M.  Dacm,  f.  It.  VcmuiM,  mhI  w.  .r. 
Sawmw.  UttloB.  1w|ihhmiiii1»  fa  iltBtiic  we  Umy.' 
BL  U.  Konn.  Londm.  ImimtnMilB  fa  fhaaa^iiph-ncord 
«wte(i  taMptiichr.* 

October  17,  1900. 
J.  1).  MtiLEB.  (.Ill  .'  j'^.  imp.r  ivru^i  at*  to  Mli'Awtd  appintH 

chiefly  for  lelenltotje  icutiuiuMta. 

W.  Oiwaa.    DuiMke.    ImprvvemcDt*  id  Mtomatfa  gnndt  or 
pmleclora  for  eleotrio  or  other  tnamaj  can. 

I.  .  HciinAMH.  ^^'evt«llff.oll.te.  Imywwwd eteetric imt ntniHitir. 
M.  S.  AsnxfivtoM.  l/oodon.  laprawoMDla  iriailtag  t« dnlriwliy 

opcTAted  clocli*.* 

October  18,  1900. 

1?,567.  H.  OriixHEiuin.  I.un<li>n.  Improvcmen'.a  ia  ao<l  iMnnecicl 
with  l'ghtniji|{  arrrjiter*  ao<)  high  Tohage  guard*  or  heating  c<ii1< 
for  tcle|iho<iic  purpow*. 

Ifl^U.  Tu*  IiRm»n  TuoiitnB-IIoeainH  Cow  (Lm).  Load«n.  Improrc- 

menu  in  rrctilt»  for  pctMk  ttatrie  CUrmt*.   (A.  IX  liUDt, 

United  Statei*.)* 

lifiW,  Tm  Bmtbb  TROMaoKt'ilocnRNt  Ca  (Ltd.).  Ixmdon.  Improve* 

menla  in  end  pUy  devisee  for  rotary  electrical  machine*.  (H. 

Oeiieolioiier.  United  SUtra.)* 
lBl6t&  TUB  BnrruR  TKMeiM-HnoimMt  On.  (Ltd.).    Londoo.  IinoroTe- 

mcDta  in  •leclro  magDetic  bloar  ou'e  vr  futc  buiea.     (IC.  H. 

Ilenletl,  Cnited  State-  " 
ia,61^  Tu*  British  Tbumso.^  Hnc»TDM  Vo.  (liTD.).    Loodoo.  Tmprare- 

awiU  fa  ekotris  oaytreltaM,  (F.  E.  Cm»,  Uniled  Sutea.  )• 
18.617.  Tn  EMttm  TtaaHMM-Homoii  Oo.  (Vm.).  Loadoo,  Improve 

inenta  ill  hifch - |KJi«iitial  electric  circiiit  bre»k»rn.  (E.  M.  Hewlett, 
rnileil  Sutee.  * 

TiiR  Bntrreii  THOMeox-HousTo.i  Co.  ^Lm.),   Loodea.  Inprore- 
rocnla   in  electricAl  iudicatina;  «ad  IMMUriDK  faUniMeol^. 

U  T.  Itjt'inaoD,  l.tniteil  Sulea.)* 

A.  rAHKEit.   Maaebener.   laproremeBts  fa  electric  funHMeeu 

II.  KuMi  NDs.   Imimvemeola  in  or  connected  wtth  appentos  for 

making  lubea  of  leail  or  lli>  like,  and  for  elieathiiiR  electric  cables 
Willi  leivd  or  the  like. 
P,  (W  CHlMKtvm  ti.    L'>ndon.   A  new  or  improved  ^ateu  «( and 
■pptMlue ior  aecret  electric  ti-antmimiqM. 

October  19, 1900. 

Wfibl,  S.  a  Brnnn.  bMdon.  ImpiufwiMBte  fa  wifdaee  te1vmp1i]r. 
18,681.  H.  SncPMni  and  R.  Tmwuiiiox.    UfcrpeeL   ImimmiiNBia  in 

clei-tric  lire  aln'm^. 

18,706.  J.  IIavi^u.  lAindon.  I laprovemeote vdetlog  le  eleelrieel1]r>lieeted 

laundry  iron*  and  !iV.i«  appUnniT?'. 
lflJW7,  II.  II.  I/^hK.     I.  u'l  iii.     liMpriivi-mf T'-'titii  g  Toicro-lelc- 
phonic  apparatua.  (TTicTrlephon  Fabrik  Actieoge»cll>cliaft  v.irm. 
J.  Beriiner,  OermMqr.) . 
laiiTia  W.  Skil  Lasdott.  InprarcnoMi  b  n^mtn  liliolTln  isniiioo 


16.461. 
14i<47l. 

18,498. 

wjtsa. 


WIS. 


18,64& 
18,M0. 


is,m 


18,741. 


18.742. 
18,757, 


1B,76Z 
18,779. 


18,789. 

18,793, 

ui,m 


J.  O.  Lkuks  and  O.  PiMtc  Lmdoa.  iMpNTCMBU  fa  er  eat- 
Reeled  wilb  Uie  gcneraUon  ef  e^eeMotj. 

OetelNr  80,1900. 

3.  Jonnmr.  GI>>8(Mr.  ImproeeeMiite  oa  thow  ayalcms  r< 
electric  Iramwaya  and  railHata  in  which  current  is  cotltctaj 
fiom  two  itiaulated  c«iducto«  I  po'itive  and  negalire|s  )uA 
iinproveiiieiita  lieiii^  in  conn;<  tii>n  with  croiainKa  and  turn-oMh 

('.  T.  llni-<  irt    lliU(a\.    IiupMvempnta  in  elni^tric  knpfaUaft 

C-  It  Itai  i  AMv,  W.  .1.  Ti  BViji,  and  H.  K.  W.  IIaupva!!.  Uwr 
pool.  Imjvrovcucnta  in  aeietjr  Je»>CM  for  the  tniltry  piilei  ol 
elp»"tric  cai'A, 

S.  i;.  liiirjWN.    Liiid"!).    lujprovi-nirntK  io  wiieleaa  telegiaplij. 
C. ''(HAL  and  H,  .1.  HiLLVKi!     l/iii.l.in.    luijiniTemeiil*  in  aW 

ItIcaI   circuit   cli.  eii..  luirtitulaTly  adapted  (or  u»*  eilb  iW' 

Indicator*  of  raiUar  aignala. 

F.  L  rATiivnr<io.  '  l.mdou.  IniproTfiueiile  fa  «ad  rflidiille 
elertricity  metera.  ^ 

W.  CiiAVUAN.  Lond  ai.  ImpmvooiCDU  fa  ST nkting  to  (fa:!lie 
nilwaj*  operated  on  the  conduit  •yctem. 

W.  ClUPIiax.    bowltni.    liupruieiucnl  fai 


SriiCFFICATIONS  PUBLISHED. 
Kon.— AU  SpedOcauona  san  now  b«  <A>laiiied  at  the  uDirarm  prist  4 

iMa 

/khdi\.    I'.lectn\  al  ei]ilipMiMt«f  ndlim|rTabicl«>!  for  the  I'Urpiw^ 
of  liKhtiiiK,  hratini! and  mstilatieii. 

Vi>.iKi.-«AN'.  and  LiMtRXSTrrrH,    Rlec'r;>m»g«i?*.   f  hieh  a'lrKtiit 
f-'ive. 

I'ljmsii,    llaltaH  retialauoai  aud  cut  )ut«  fir  Xcrtut  laiuif. 
\V  I  HT>.    .SyateON  of  li^Mng  llf  Neroat  or  likt  litetri*  l*Bir<^ 
vv  iiHTs.  r>iTman<1  HAima.  Siartine  appaiatyi  nad  eiMltfa 
Nenml  Riid  like  elcciric  Nnipa. 
<  ►■>iit  K\.    I'ieiitile  t'ondtiit*  Tir  elr^triciil  condneten, 
II V  (Ml  and  li' 111'"     Kl"-,'tric  cutout  pluj,  , 
llRiTiMi  TiiuM-  .i  II  I  .  i.x  t  i>.  (Ltii.:  tTh'niurtn>  BlglllMI 
deiicM  for  altematiiti;  tlectriccutrent  circuit*. 
Summu  Baa*.  *  Ca>'(Lra.)  {ISiaaMM  and  HaMe  Aktii«|«ll' 
aehaft).  Inetiwnent  for  miauTfay  rotirf  Md  currtaUi 

ToMR.    Tnilteya  t\irete!<triendl«l>7«orliannMJi. 

WKTrER  Mioiiiuit     I  •.vntMtt-eleBtrie 

ratoa  for  tiring  expl<r>iv«. 

LiKK  ("iordon!.    Appiratu  r  t  rr  i  :iing  and  reoiFrding  B 
KAiraisi  X.    OOlcnor  or  •■>t..!ji  lUit  ,r  for  electrical  machinea 
l.tKR  Burke,  KaufUold  and  It  jMfl!  '.    Manufacture  of  c.»rb.'<! 

eleelrijal  ami  other  t-ui  pi"-*5. 
Vdrlkrb.   M»uufa^lurc  of  gU"  br  electric »1  heutiag an<lappMH»» 
lliercfpr. 

Wmi.iiRii.    Maiuf'icturo  of  glasa  by  elcetriivil  healing. 
Pens.    .\rt  of  rclu  'iog  attenu»lion  of  elivtrical  wara*  «tt<|j* 
ratua  therefor.  ;r>Atc  applici  for  un  i?r  loternational  CcOtmm 
T>ec.  14.  1899  ) 
Mai  U\R  and  MacUaB.   Storage  bat  lery  electro le. 
T!i(nisHTn  )«-i  )N  Mm  HTOs  <'i\  (l,t»).  lBr»^)Metliodiolei«ril»S 
dynamo  clectrii  machinra. 

lluartH.   Storey  batteries.  , 
BunM  %iuuno«-H(Wi>tt«  Ca.  iLm).  (SatOMt.)  IhmU'"' 
dectrfe  eenduetoreL 

British  THoMsox-ltoosrnN  Co.  (Ltd.)  I  Lani  ;.    .SyitcaJ*  of  eI-«'-f' 
oai  dialribution. 

Bamaa  Tnoiieon-HoDno:!  C<k  (Lm).  i.iiittuei.)  Id«iI*i«^ 
•l»trie 


11.406. 
11,429. 
11,557. 

ii,5.sa 

11,659. 

11.5.07. 
11,669. 

ii,m 

ti^ia, 

iijn& 
ia.«03. 

;:^JJ?. 

12.434. 
12.67Z 
13^73, 


13095- 
lJ,7iO. 

13^16. 
14MBL 

13,972. 

13.973. 


COMPANIES'  MEETINGS  AND  BBPORTS. 


Varooni's  WipelesB  Tele^apb  Co.  (Ltd.). 


The  fourth  ordinary  <;enerAl  ineetiui;  waR  h*ld  on  Tueidv  I 

pre^iik'iicy  of  Mui^r  S.  Flood  I'aob  (oiauaKtng  director:. 

Tlie  SKCUKTAHY  ,  Mr.  H,  W.  Alkn)  haviOK  read  the  notice  comem"* 
the  meeting. 

The  I  H.vniMAN  aaiil ;  CicntJenien,  jou  will  i««  that  t'l?  1  J  jr.  -  'l--*' 
ia  for  1  I'f  ii  i1  ii:  13m«nthK.  the  rea«on  being  that  Aug.  31  w.v  t'"'  ' 
which  we  ioiuierly  cIomhI  mir  b,3oki,  and  it  wa»  foun<l  to  be  uKouvnuf^*' 
and  alto  when  the  time  comes  for  the  International  I  'om[«aoT  t'J  }^ 
pAyio^ divtdendo,  their  fluAtuial  ycir  ending  on  June  30,  we  inutt  P^' 
them  time  to  BMIm  Up  their  act'ouiiu,  and.  ther«faro,  wo  have  cbuiit<" 
end  of  our  anMtcIa]  yr «r       S<-pt.  30.    Turning  now  to  the  t<p ' 
on  capital  aci'ount,  the  <nly  chinge  ia  that  £1,000  adilitiomil 
have    been   iAwrtl.     A    ii.>te  to  Ihia  lien   aaja:      *>;   the  oai«**j 
►hares  12,630  arc  nibjeci  to  the  opttuu  re»erve«l  by  on  agreement « 
Aug.  30,  1906."    That  tianaaotUm  In*  sow  been  eloawl.  Tb* 
pauy  hara  recttvad  under  U  £37.500;  but  only  £1,076  of  that  tmvtti 
Cornell  iiiV"5  the  pre»»iit  f  couiit't.    0:i  Ibi  otiier  lUI*  "f  the 
atock,  aa  you  will  nee.  hat  liecn   inciv.-nej  from  £J,515_to  £3,Ul 
The  plant  and  roacliinerc,  whii 'i  U«l  vcir  wa*  under  £3'D0,  '«]''  ' 

I'at^nf,  whirh  .ioj<l  1a»i  y«r  at  £77,010.  have  imi'pv'r'' 
£76,1M.    We  bear  a  great  deal  r^anliiig  tJernuu  palentJi,  and  evcrjL-i^'J 
whft  Iw*  Ombh  palMl*  tha^  h*  aemathinii  «f  valve.  Thi^  i)  opkiaI^ 
tiMidwtm  UwOaMiBnttHd  it  anwad  a  little  atore  than  a  year  >j° 
that  mt  mn  la  dlAoaltin  wttb  Uie  Qeraun  paUnt  ofice.  MjogU«a|i«« 
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tiiked  me  to  ffo  to  Berlin,  uid  I  waa  t)iLMi  a'<  I?  lo  explaio  to  the  (Jomwa 

))»fpTit  r,f«i  v  ii.iliiTitirs  M-mi'iliiri^-  »i.  ut  ilif  Miiniiiiii  wipelwB  islfgrsph 

1  I.    lii'rrr.iliy  .tl-yiiM'   1:1. ly    (^|.|l>l.^t'  ',:u'  in-^nr  1  ■(  a  |At<Ut,  Uld, 

HA  a  DUittcr  of  fact,  from  40  to  60  per  c*oU  of  nuoh  AppUcatlotM  ikr« 

nlMtd.  W«  wCTi  Mrtite  to  <|Mt»«oirow»  thtgwUiiiw  wimud  to«f the 
■Mril*  of  tte  Hareool  i^itoiB  n  ««  oflMI  to  give  titan  •  <lttiKin»lr»fiMi 

M  prwliinl  pniof,  MijecUrty  as  they  thought  th*i«  wtre  c»rtnin  pnrt«  of 
the  appanttua  whuh  hail  litu  autii:i)vit«<].  By  arraiiR«io<nt  w  mmvifAo- 
turrd  the  apparatva  which  we  demun<trated  with  acconliug  to  (he  pateiita 
which  tli«y  rtrsardcd  aa  an  aiitici|>atiun  of  our  own.  1  naa  ««cumpani«(l  to 
Bcrlia  lij  l)t.  Flemiog,  and  acommiaiuuD»|>puiDtc>l  by  the  Iterlin  authnritica 
ONi  W  Borlcu.  where  oar  inwitimtl  vm  at  work,  and  vre  <lcmonitr*t«i 
tl>11nfa>MtI*factiou  that  tlwfe  irhMl  tt^  htd  regarded  oa  an  ADticipatiiin 
would  not  work  at  all,  whereu  we  were  working  and  ar«  atill  w  >r\ii>K  ^<  a 
dittanco  of  20  niilna  with  complete  eanc  and  rrKuUrily.  Tlie  f'.-u'.:  in  ih-.n 
m  have  obtained  our  (lerman  |«tentii  Ihia  month.  Our  a^it  airi>  mn- 
tideiH  that  <>ur  fuitbrr  applicntionn  for  Uerroan  pntaaU— Md  there  are 
»ereral--li4ve  a  very  good  chance  of  twins  granted.  I  Aould  like  to  say 
one  thing  with  leRard  to  the  German  and  Unites  Slatea  system*  of  ^rant- 
ing  patentK.  In  thia  country'  a  pftteot  committee  eiu  at  the  Hoard 
nf  Ti  i'lr,  and  'contiata  of  the  lyord  Chief  Justice,  I/ml  Justice  Fry, 
Mi.  1  ]•  I  icr  Monltno,  the  Pre»ideiilof  the  Charterwl  Inatitute  of  Tateiit 
AgeDt«,  and  otben.  A  alwrt  tioM  back  I  wm  eiamiiwd  before  that 
mmmiUMi  waA  I  wat  pnpmd  to  mro*  •SHMk  Urn  {ntndHtiagi  into 
lUi  coHMry  of  dtbir  tlia  OemiiB  or  tka  United  StotM  wjiUm  of 
grMting  palenU.  I  cooKratulate  this  country  on  the  reiolution  of  the 
enrnmitt'e  not  to  iiilruduce  Into  thin  country  any  |>ortiun  of  the 
I'niteil  StatCK  or  (itrman  ityiitcm  of  ftrantini;  [  ritpnt<  !•  it.  fii  my 
opiuiuD,  mo»t  iiiiprop»r  to  give  ti  otJicials— pii  I  i  j^wf  r  r.< 

reject  tpitlioattoQi  fur  {«teiitt.  1  will  rescrro  my  remark"  on  Mr.  Um 
cnar*  IMF  fatiatm  to  •  kter  stage.  With  MBid  to  tka  arrange- 
nmit  with  itw  InttnatliiaBl  Cumpauy,  hf  wKA  tUi,  the  jiareut 
p?)n-f«ny,  ha»  received  £100,000  iu  fii'!y  [laid  «htre!i  ;  you  will  llju 
Auditor*  havo  not  lairried  thhi  an. -i"  ■  'j'.  Ak  to  llie  viilue  of  then,  hiin  « 
we  c&nnot  toll  you,  There  are  very  f«w  Iransactiinis  in  tlnni,  Wt  the 
itharBM  o.i  which  6a.  ha^  liecn  paid  are  lieiog  sold,  when  they  are  sold,  from 
7a.  M,  to  8a.  or  S«.  txL  We  bare  nut  at  preMot  put  any  value  upon  them, 
hut  t  anUci}Mit*  that  eitlwr  myialf  or  my  nH!«aar>r  will  one  day  have  the 
FratifimUon  een|ci«tttlal{n|;  the  eompany  on  Uie  Kmil  value  of  tlki> 
£1CO,OQO  of  shares  in  the  Inurnatiunal  t'"njfa!>y.  Yt  u  wi!!  itr-  shat  imsli 
at  haiikera  and  at  dopo»it  statxls  nt  i-^  OO.-i-  junl  iKmI.  rhn  j.rMht  Ai.tl  Iixm 
lu'coutit  balance,  which  vt  the  to'.al  amount  from  t}>e  commcacemeDt 
of  the  cujopan;  -I  operations,  cnnies  to  .it24,859,  Tho  expenditure  up  to 
Aug.  30, 1899,  the  cad  of  the  previous  financial  year,  bad  b.>eu  £10,960, 
■nd  we  biul  i>luck  at  that  lime  •mountiog  to  £4.236.  Against  thia  latter 
item,  purclinvs  and  nikgee  lUMT  atand  at  £10,B54.  TUi  t>  |.<rool  that  we 
are  l/«^iDnin»!  tr.  '"i .  -  that  we  are  now  Mutually  eiu-nu;i,'  mi.  ru  y .  Tin-  finir,ni-.'. 
for  aalitries  and  -Iim  t":  •  fee*,  £B,92lb,  rci>rc*'nl»  i  .11. rr  m  rr  '.hun  £\  'MO 
at  directma'  fees,  as  the  period  coraiad  il  13  muntlis.  lite  rcmaimier  is 
liJariea.»nd,  wMi  the  foltoiwiigitan  (tWitJtMK  eMpigiw)  lyho  BQBiidi'ad 
large  hi  as  anall  k  Iwhinm,  hut  nt  Mve  M  more  or  .la*  teehaisal  men 
in  our  employ  who  go  aliout  to  Tar!ou-<  plaoes,  aod  fome  of  these  )ourneys 
hare  been  t-i  Hawaii,  I  •eruukny,  Newfoundland,  Chili,  Ualta,  Spain,  and 
oth'T  ■'-'Hii^rrtes,  AS  well  ai  doing  a  great  deal  of  work  that  haa  b^ti  iind^^r- 
tak^ii  Im;  U  p  Navy,  •rome  of  them  beiog  engaged  with  Mr,  M.ircmi  ui  h\'- 
important  cx|^iutnt>,  ou  the  auccccs  of  woick  oar  {«r(unea  matertally 
depcad ;  and  wiien  jou  eoniidir  all  tlHM  tlmiHi  job  will  realise 
(hat  tbcaa  men  are  ecfieiMlTe  gten,  and  tliat  the  tranlltDg  expeii>«s 
munt  nrccMurily  be  high.  We  must  bare  a  ttltSt  prepared  and 
ready  f<vr  work  (ui<1  to  go  anywhrre  t<»  do  th,-%t  work.  The  iterii 
of  ?=•!!««  uTi'X  »TiT»1"><  ipfipi«r  I  fnr  the  Hi»l  tune  in  tbi/<  l>nUnc«- 
sh^i't.  Ir  i-  ilii,  iii-t  tiiin!  wc  liwc  been  able  to  show  in  any  audited 
accounts  itiai  we  have  practie«uj  commencel  bufiixsea.  We  non'  come 
again  to  the  lialauoe-tli«e(«  and  to  the  iieui  of  £24,858^  When  I  addressed 
you  in  FcbracTT  ls<t  f  had  enly  a  abnri  rx|iericui:e  of  tbi-  curaptny.  Tbin 
experience  is  oo'v  -i  !^r[*pi  nrr*.  am!  I  {f*-'.  I'jit.-  sure  that  tho  expendilure 
lepreseoted  by  I  lic  a  -  v.  n  lh  n  ■  ;  i  c  i  xi«  and  haa  Iwen  abnolulely 
necessary,  and  that  wiUiout,  il  me  cuuUi  nut  hare  attjiin'-d  tho  povitiun  we 
have  attained  or  have  been  able  to  undertake  any  work  which  may  come  to  us. 
The  diiectort'  report  informs  you  lliikt  tbo  International  Company  has  also 
cnginiaBcad  «ork,  in  the  i^iiae  that  they  are  etupluy  Ing  our  men  to  do  certain 
irwkwhfehhaacnmetotliein.  We  do  a  great  deal  with  the  Belgian  Qovero. 
nent,  as  leveral  merrV'T;  ,1"  ft.r-  fihiriff  iirc  _'rc;\'Jy  InlrriMti'il  tn  lh« 
Marc<?ni  wirete»*a  tel^'.-i.*;  f"  'irj'l  aip  r.ai  kin^-  up  ir.  rU-it  i"  I'lrii  ry,  'I'hn 
King  nf  the  Belgians  in  pei'wuaily  intere«t«d  in  tbe  system,  and  on  the 
occiwinn  'if  u  recent  vieit  Mr.  Marconi  and  Braiif  mra  piaataai^  riOM*ed 
an<l  kindly  trv-ated  by  the  King.  It  fraald  Dot  ha  H(ghl  for  OI  not  to 
acknowledge  His  Majesty's  direct  (lemonal  inlernkt  in  this  great  <leTelop 
meet  iif  nclenlittc  discovery.  The  lielgian  Oovrmnieiit  have  hail  one  of 
tlieir  ships  lltted  with  our  apparatuc,  and  wo  look  to  its  ent<?i«tiTO  1 1  Mhi-r 
veweb  ft  the  fleet.  This  is  not  tbe  only  reaaon  why  I  fl.inl.  ll;r^  n  •irn  if 
the  BcIkuu)  <n>v«iiiueiit  ia  important.  Th*re  are  gre«t  diiflcultiea  iu 
MnttetiaiK  «ltli  faraign  Owgwaaenta.  One  ef  tlieaa  dilflcoltiM  «a  have 
Iwd  to  coDtend  with  la  tha  action  of  the  gtwat  r.  lUe  eMapanlea  b  elvaing 
theeaMes  durinu;  the  war,  .Yi'u  know  that  Oeriiinny  has  now  got  a  cable 
fli  it«  own,  you  kiKiw  tlwt  France  la  abnut  !'>  have  nne  of  its  ,iwd,  nn<l  there 
i- .%  K-ry  ^;roiil  objection  to  whst  they  call  ilie  incroaKO  if  the  Kngli^h 
I  I  ly  i.f  telei^-raph  work.  We  had  ho|>od  that  our  ContioenUd  friends 
would  1 able  to  overcome  that.  We  not  <mlyho)e  but  feel  sure,  that 
the  amisUtiGe  tb^  tM  getting  from  the  ilelgiaa  (lovenituent,  keeping 
fogland  a  good  deil  io  the  tMckgrnund.  and  allowing  tbe  negntla- 
tious  to  be  done  entirely  by  p!pre««tit<ilivr  f.ir.-i -n'-rM  in  ilicir 
r«s|iective  nation),  will  materially  amiet  u»,  m     ilirr*  l>-  unri^ 

Vktij  to  toilow  what  tho  Belgiaii  Oovenunaiat  are  doioe.    Then  we 

<MW  to  titeh  IN  «f  It  th»  «hlif  hiiluf  OTM  af  «fM  yiir,  mA 


it  uodoobtedly  is.  We  have  completed  the  whole  a{  th»  M  »rU  nf 
apparatus  for  Her  M»]»-ty'»  i  n.-y.    I  am  not  u>  r:il>ri;i'  nj  tlin 

difficulties  that  lia>:l  l"  H:;nn  lunied  beforo  the  Ky»trrn  -.vn*  iihipto  I  l.y 
the  Admiralty.  It  was  pat  to  a  very  eovere  test,  and  it  i«  a  n.iiuer  of 
fwofotuid  latbfactina  to  know  that  in  every  instance  there  was  no  failnra 
or  breakdown  in  the  islighteiit  degree,  and  those  ships  are  now  going  all  Iho 
world  over,  and  what  aie  thejr  doing  '  They  really  ami  inily  an;  n  moving 
certificate  of  >Ir.  Marconi's  wintleia  telegraphy.  Not  only  has  the  "  Gliiry  " 
p;one  to  China,  but  the  CI'.tiiTicl  iV-ct  i»  in  Lisbon,  and  you  may  have  seen 
the  other  day  tli  t  when  lit'-  '  J  i  n  iTn  wa«  AO  mile'  away  she  tigoallod 
to  the  (leel  in  Lisbon,  aad  Iho  iCiij^  and  Queen  of  rortugal  were  very 
much  MtMrished,  and  the  King  sent  a  message  from  thO  "Majestic" 
to  tlic  *DiadMn"  congratulating  our  navy  on  having  Kr.  Marconi's 
iii'.r  illation    on    U^»r.!.     I  hare  ti"!  tb««  tllglitest  doubt  thai  '>»fore 

V'liii,    wo    shall    *t;e     iV.tt     1  imunrrilal      ^.liil'pillg     com|Miriir-fl  fnllnwing 

tbe  navy  io  lhi«  matter  of  wireless  telegraphy.  With  regard  to 
tbe  works  it  Chelmsford  tueao  have  been  greatly  improfad, 
and  we  cin  now  turn  out  a<l  the  apparatus  that  we  are  at  all  likely,  and 
can  poAaibly,  I  think,  re<|uire  during  the  oomUig  12  mnntha.  Not  *0  rarjf 
long  ago,  if  we  had  bem  aakeil  to  u»>lert«ke  orders,  if  they  cwDeia(«|lid1y, 
we  should  h*",e  bifn  -wfll,  T  wmiH  vrn-  tnurh  rather  be  in  Oie  prrseot 
pcaition  th»t3  Lli;;i  nf  \2  ni:-ntKH  hl:!'  :i  nfil'TJ  i:3kme  in  rapidly.  Now  i^  I  v 
Mr.  Man?nnl  Ho  has  made  great  a<lvancea  lately,  some  of  which  are  of 
mortun  i  i;!  tr  l  vahM  Wo  dMn  aborUfte  «Uo  to  hrisK  them  Into  oae. 
and  tnay  <-Tj'C':t  to  daftra  mueh  advantage  tharafioai.  Ton  otay  think 
tliat  1  ought  to  enlarge  on  the  sentence  in  the  n|Mrt  Which  sp«>ka 
of  the  advances  made  by  Mr.  Marconi.  I  shall  bk  oMiged  if  you 
vr.  uM  aII--.w  tiic  n  il  t  i  <!i.  In  one  of  the  newspapers  a  Uw  dsys 
<M;r  rcv.iTt  i  i:iin  i.ur.  I  read  thnse  words;  "JiAjoi  iii  -  Wi-'i 
leas  Telegrnplty  wiihout,  exiigiieiatiou."  GeoUemeo,  if  we  are  to  do  a 
•ound  eommerclal  Imsiueas  it  carani  ha  dona  hf  «nM|(nliac  mi 
declaring  we  are  going  to  do  things  biAm  «e  have  dene  them.  If  Ihm 

nne  thintr  which  has  dUlioguished  Mr.  Marcon!  it  i:*  Ihi',  thU  he  never 
liiii  jiniL'liutnefl  in  public  that  be  can  do  a  thing  Mniil  Kc  ];m  oAxured 
Iiinueif  iie  is  ^I'tc  in  rl"  it,  !'  hmvfvrr,  j-crfr- (nir  we  are  nisking 
improvement:.  Wc  hnvc  agn-cd  'Siiit  nf  ithfr  th"  A  ! ■tiir,.lty  nor  anybody 
else  shall  eee  IhcLi  uulil  the  i*il<!aUiire  t-LtKi  Jetenl.  'i\ike  our  word  for  it, 
tho  impmveracnts  are  great  and  give  |ir«miae  of  great  advances,  but  do 
not  at  tlila  moment  a>k  us  to  enter  tDl>> detail*,  because  I  should  hope  that 
In-  the  eoi)  iif  .l.inuiiry  we  hx.ll  In-  ..i.lr  l.i  i.i:i.n-  ll.r  .Vlmira'Ily  wVnt  the 
nr-K  psl«-nt>  nrr  nn-l  i  «^iion"il  r:(j:lain  tliM  '.v.^  lin',^'  ..  jirnviviMiiU  ■■i.-niract 
with  tbe  Admiralty  a*  to  liieir  ui«  tii  the  improveuieiitx  sitoulti  tliey  think 
fit  to  adopt  them.    1  now  move  the  a<loptlon  of  there|nrt  and  account*. 

Mr.  W.  W.  GOoDliODY  seconded  the  motion  which  wa»  carried 
unauimouaty. 

Mr.  Quglielmr)  Marcoai  and  Mr.  John  Mooncy,  the  retiring  direutcnh 
w  rrc  Oic-i  rc  cVi'trv),  us  w»t"  the  retiring  auditwi^  Moaata.  Cooper  Broa. 

All  L'xtrfii'.'Liiuury  iiir.j'.iug  vmi-  then  held,  it  ifhiih  Certain  dtaniiona 
were  made  in  the  art'lflea  of  awociatiun. 

A  vote  of  ttanki  to  the  dMirmaa  and  dircotora  tannioatad  tka 
proceeding*.   

Herast  Electrn  L  ^ht  iLtd.} 

Tt:»»   fif-t    ordinary   general    nirc  ,;  l  1,:^   i'.t?n[,aiiy    v;iu*  I'M 

Wedniwlay,  under  the  freatdeury  of  JUsnv  C.  M^NcR  (cliairman  of 
the  ooanpMiir). 

Urn  BECRRTAftY  (Mr.  O.  Opilc)  bavfaig  nad  fha  noUot  csmveniBif  tho 

meeting,  and  a  notice  txut  out  by  Mr.  Benn  Zuanan  (one  of  tlw  directural 
intimating  hia  iotentiun  to  nirive  restilutions  requiring  the  itirectors  1<> 
invite  the  managing  director  of  the  cntrifanr  to  rf>ign  from  that  p"  itir-n, 
and  from  the  imsition  of  director  m  Ihr-  r.in  ;>>ny.  mil  to  allow  Mr.  'Au-iifi: 
unrestricted  acc«n  to  the  books,  [.timers  aud  d  '  ^i^iootaof  the  conipioy, 

Tlie  CIIAIRMAlTaiid:  First,  allow  me  to  express  tbe  pleofure  we  all 
feel  at  aosing  Prof.  Namat  once  more  amongst  ut,  and  I  take  this  opjKjr. 
tuuily  of  eiiiren-tiog  our  coogru'-ySiili  >n»  at  his  having  tifL-.i  ai^.iriif  l  tl:i- 
Ciraad  I'rix  »t  the  P^ris  Kxhi^n!!'  n  iri  account  of  l'i>  N-iiutiftil  invrii- 
tiou.  And  now,  comioec'-ing  vtiih  tlie  debit  ai<ie  of  the  ln)anc«  nheet, 
the  £554  due  to  sundry  creditors  U  on  ooeoontof  nwtariali)  ftc,  purchased 
during  the  month  of  September,  but  not  paid  for  until  tho  futowing  mottth. 
P.uiiiii;  t  i  the  credit  bide,  1  may  aay  at  tbii  point  that  if  aane of  the  ittwia 
a)  1*  »r  it  is  in  conset|Ueooe  of  the  aocounta  covering  a  period  of  19 

ii;  <c.llis.  The  paymenl  of  £1  S21  <>ii  unjwnnt  of  legal  charge*  ia  almosc 
cTiiiri'ly  fur  the  latter,  K-ln  :li  ii-ii'.unt<  il  JtloriO.  Tl.i"  fri;,  ■urnt  -.i in 
nDder  tbe  advice  of  counsel.  Tlie  £771  for  law  cbatges  in  conucction  with 
AaacqvintaoDnnd  registration  of  pitentaifU  indiiiwliiij .  ThefoikMrtoR 
itom  on  aoeoont  of  Knglisb  royal uea  haa  haon  raftrrwl  to  to  tktreport.  and 
I  trust  will  ultimately  profc  a  very  lalLiractory  investiiMltb  TMUT  directors 
are  not  without  hutie  that  n  ir  t  iichl  li>  these  rnyaltiw  tM(f' •aablc  us  to 
oomo  to  some  satl«r;i  tnry  .-.il  n-.iiiu  »Hy  fi-lv.iiit  igfous  armngenient  wb»ii 
the  Kngli"h  cwmjiany  it  tir  i:ii;lit,  l  efmr-  ilir-  p  i' I  ,-  The  expenditure  on 
the  lalioratory  and  workshops  have,  1  think,  considerin];  the  iiD(iortaDee 
of  the  work  which  bai  bean  emiid  ml^  ktm  gMtlonta  Tho  itema  undar 
development  and  luspenia  aooaimt  aro  Mineiantly  in  dataft  tuosplain 
thi-m^elvea.  The  £563  |atiil  to  Mr. •Swinburne,  our  consulting  engineer, 
iocluiirs  the  charge  fi»r  a  got^l  deal  of  work  done  iti  that  gt-Dtlcman'a 
latwratnry.  The  directxir*'  fre»  include  the  laloiiy  <i(  th"  manii;!ing 
direeti>r,  whiuh  should,  I  think,  have  been  pl»'»d  under  the  heail  of 
management.  The  item  for  travelling  exf?u»es  Includes  the  c<>«l  of 
itevetal  viiiii  to  Berlin  an<l  Gottiogen.  and  tlx^  wiirks  niuoager'i 

almost  weeklv  juurneys  Vj  Birmingham  and  llanlev.  It  will  be 
."i-n    tli  .l    £5n,:"ll  Ih.^ii    li,vr.te.l-bi«lf    in    »"...! nf  Kn^-Uiul 

st.H  k  iin  l  111.-  .,Mii-r  11 .)(  in  1 '  ,ii,..i...  '  >i  the  £14,347,  Jj  10,000  hnvp,  l„fn 
phMXKl  on  denoait  aocooat  at  ihr,  cumjiauy'a  faaakert.  Aa  many  abare- 
Milininnaitp«ntaikMratoiiitoi7nwlta|^M4  amtjitjtmhm 
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kU-n  dncc  th»t  Ume,  I  mi,j  b*  pormiUa-l  to  rNuHMht* 
At  that  UMting  Mr.  8«rinbura«,  oor  coDiolUDg  enginmr,  adTMa  01  not 
to  be  precipitate  io  putting  tb»  Itmp  od  tlto  mw-kv*.  no<l  I  tbiuli.  lie  pre 
dieted  tlut  tbc  ftutumo  nf  thu  vould  tv  kbout  thr.  tinic  wbeu  w« 
(boulj  be  prepartd  to  IMU*  the  )»ri.;«  t  ■  th»  (  lil  li.  Tlic  iiivcnliua  won 
bAiidiid  to  u»  in  wbnl  I  nui\  rill  n  li  i.ira  i  v  »t*H''-  ' 
»gne  Willi  Mr.  W.  .Siiriii>iuni«  iU«(  tti«  inveol^^n  mii>litute<l  an 
iDiBioM  adTSoce  in  cUetric  lighting,  but  Um  innmkioa  «*»  bandoj 
to  1U  Ul  *  CTudr  fiinii.  It  wiu>  pr«ctiai]ljr  UDtriei).  W«  luJ  to 
drui  with  «  n»ir  iwlufttry,  and  wHji  i'h?  rx-  r'::f»>n  of  (be  lechhicii 
»tJilI  proTided  fur  u»  by  the  ]iMiri  tcr^  -xrv  .t  Milutely  igQoraut  of 
tbc  diffii-olliw  wiucb  mi^t  wcvr  in  d«Ta:oping  ihv  iiivcnliun  into  a  o«in- 
nctdal  mMMHb  Wt  btCMhm  twd  ima  ia  the  handK  of  tbe  |noniuting 
•fndleato  (or  •oo»  time.  So  far  m  I  on  aicrrtain.  xhej  ilid  kbtoluuiiy 
notbioK  to  nallofy  1ttfm««lirea  m  to  wbotiwr  tin  ioveotiuu  w«  ripe  for 
lavociMig  on  tl»  l  u  h  .  In  my  opinion,  )h*y  knew  perfrctly  well  lb»t  » 
c»uiidersb1e  anjiiunr.  w::rk  wo-j].'  npoi.^^ftn' bcTrv  t!  would  b«  «f« 
to  attempt  I'l  I  U'-'c  ilii'  U:u|'»  Mil  '.!.<■  i.iArlii  L  mill  ilui  .tu.<  uut  uf  work 
would  OWeaaariJy  ^x-^u^y  a  ^ruA  vl  m^iv  u^jiilh-.  Vu-u  i^iuat  lemttnlicr 
tkt*  wa  iMk  «*er  a  new  induatrj,  and  we  were  ali«»1u-.elr  dependent  on 
tlM  Itdmiei]  etas'.  Before  we  o>vjld  place  out  uur  future  gulicy  wo  hiul  to 
prwli(i>e»  r«nim<'!';ial  iuiii;I».  1  have  leioimteil  mhi  iLiii  itii*  'ri  tn«try  in 
an  <i:ilii«ly  ;i*.v    'ne  v*ill  jiut  on  on*  n:      i^it'  -;.-u:Litri  thougbt 

which  liaa  been  neccaaary  to  brii^  tbia  iuveulion  Io  a  point  whi«b  woukl 
)iMmritlMiBg1iMMdtDthBpitUkaaBm«tei«nr.  TtMonfaftunlaMMr' 
rtmct  at  Vb»  Hm  hm  bcm  iiMniUoa«iI  in  Um  report,  and  I  iMwd  not  r^ir  l« 
it  any  furtber  ;  a  diB^ren^t!  of  opinion  W'.weeu  uur  landlord  ami  the  insur 
anoe  olficee  inrolvtd  an  UDnec«»i«ry  delay  uf  many  weeks.  DurioKtbu 
time,  liowe\'«r,  we  were  not  iillc  mi  l  «d  Jiti  iTml  ac  yimmodatioa  fur  the 
trajnilig  of  Ibc  alafT  wa«  toi.iit  fl  lu       iuiuifli.tLe  >  i  .ut  y.    I  xbould  like 
you  to  undentand  that  I  do  uui  male  Ihcsn  ivmaiki  by  way  of  opol  gy 
Mt  timply  aa  an  eiplaoMian  to  which  jou  aa  sbareholdeiaanMlilMd. 
If  I  wanted  any  cictu*  M  r^uda  ilie  delity  io  pladog  tbc  Uminnii  the 
nuukrt  I  vliMiil'l  ilrnir  TOur  attention  to  tbe  faot  mVr'h       'iron  T«-f«Tr<y| 
to  ill  tin' ie|iiirt.  hut  tiiicwitliataudiug  thkt  we  are  a'  :i       i-  i1i!.i  1.  intni's 
■a  oomparod  witJi  the  ownen  of  patent  rigfata  of  the  world  wo  are  quite  aa 
vKKkmhmoH^  1  beiim  I  ara  ijwmit  m  atatioR  thai  llr.  WwttBiihawiB, 
tlia  OaawalBaetricCb.,  of.Beriin,  aad  Mum.  Oam  k  OiK.ar  Duda  PeMb, 
had  the  control  ut  tbeae  palenta  12  niootba  beforo  us,  nod  I  uliould  very 
much  doubt  if  at  the  |>>wtcot  niomtnt  tbey  ara  any  further  wlvonred  : 
indceil,  I  liave  just  ri-ceiTed  a  telegram  from  Meaara.  Uanx  laying 
they  would  not  be  prepared  to  iecue  latD|«  before  April  nr  May  neit. 
lUgblly  or  wrongly,  it  waa  ounaiderr^l  a  rctmgraile  movement  to  iutrudnce 
to  tbe  public  lamps  which  re<|uired  liKlit:n>:  with  n  match.    The  technical 
■taflf  was  atrotigly  of  u[iiniuo  tliat  a  m-.ii  h  li  '  .er  lamp  ro-gbt  Le  plikm) 
Ijeforr  thi  (lul  'ill .  »ud  there  ia  no  doubt  that  they  were  is>f1  ucn  ril  I  y  tli> 
e^nniJfiniLiun  ihiit  if  an  immature  lamp  wrre  placed  in  (li^  1>  >n  m  <-(  cbu 
public  Lhciii  would  be  ionuawnkblsjatenta  lakcD  out  wbtvb  wuul>l  -enuUKly 
anbarra^  the  CMIfaiigr  ia  th*  fetMW.    lit  udopiMIK  UK  P«H«J  of  delay  we 
hkt  e  only  folloxad  Iha  aaaipla  id  all  tlta  othara  who  liava  tctguired  any 
righla  In  connection  with  tlu)  Kera>t  lump.   Tbe  (i-neral  Ktectric  Co.,  of 
IVetlio  ;  Mea»ra,  Oant,  of  Buda  I'etlh  :  and  Mr.  Wt  n  in^hu'iae,  uf  America 
liave  all  proceeded  on  similar  linn  to  <  unoU'ea,    While  we  have  been 
wotkin^  lonardt  tbe  deTelopment  of  laiiip<  wli.h  can  be  uoBofaetONd 
with  c«r(ainty  nod  ccoD'uny  we  hare  nteadily  pumued  our  enquiries  ia  all 
jiarls  of  tha  world  within  our  aphete  uf  acliuii  with  a  riew  to  a-certatu  tho 
extent  of  electric  lighting  and  the  coitditiiini  whii  h  it  woulil  be  nec««-ary 
to  <)tw»Tt«  ia  sfrdi  is:  Uin|«  l>  id  r    |  ;ir;ii,ul.ir  li»:Jily.     it  may 
int<:['r-t   ;  II   ti   ).ni<v.    ibat  tbe  eittn'     (  ii|-btliig  iu  tbe  varioux 
<<uuntrics  app«ir»  irum  tbu  reporta  to  lie  that  there  ue  38,C(0  are 
.  laiDM  aod  6klOO,OCO  incandmiBt  lanfa  ia  tia  ia  aur  wakMi  torriioi  ie«. 
'  It'e  Mva  oMained  47  pwtenti  In  variaiM  |iarla  el  fha  werU,  and  oor  appii- 
calionB  for  14  other  patenti  are  iflUI  |ieoding.   The  laiupa  «u'imttt<  1  tu 
your  inapeetioo  to-day  are  tbe  outcome  of  our  laboura.    Kvc  y  liMil  m 
iliete  lauipa  bu  Iweo  modcarahiltj  oonaixlereii  by  UM'iVvhnM:«1  CVmimiiter. 
nlio  di9cu><Md  thew  matters  under  tbe  pi«ii4au«y  «f  Mr.  B.  M.  Diake>,  oor 
managinc  director,   I  canaotleave  thi*  poiat  witluMit  eodeavouriiig  to  do 
justice  to  tha  attention  and  care  which  ha*  botn  devoted  by  Mr.  Drake 
in  supervising  the  elaburation  of  the  various  details.  He  has  tceo  the  link 
!:^tw  p«n  u«  .^nrl  thpv»ri-ni»  dep.irf  m'*Ttf  *.  i\n't  tr  wai  Dot  until  we  aefnrmted 
tlir  i  iri  l.:iiu:  111  friMi;  ihf  chrniir.il  . Iff ar* tiiiTM  that  we  commrncf d  to  go 
ahead.  1  deepiy  regret  i.hat  »ae  of  my  rolleo^es  sbould  have  contidered  it 
yceenary  when  aur  labours  bad  reacbod  tiiat  poiat  at  whieb  w«  look 
forward  to  attaining  some  pnuHicnl  riaalta  to  raalta  an  altwok  on  tlte 
managing  director  wltirh  I  ?<r^nMi4lcr  unneccs^iiry,  inopportune^.  an<l  unjust 
Such  ik  moluti:  :i  im  Mr.  /gr'Uutn  pr^ipoMS  to  move  wouhl  he  inofcmtivr, 
because  the  Articles  of  AMociiiUoo  proTide  tint  there  «b»U  t«  strict 
iwecy  with  regard  to  the  eeooem*  «(  the  oooipany,  aod  I  tltink  it  wouhl 
be  iDjariana  If  aay  dlnetor  mr*  Io  a>1i  to  buTO  nsceaa  Lo  aeereti  which 
deitcnbe  the  jirocess  of   tba  wmpiisy,  nod  on  wh'eh  »  grta*,  dcnl 
ct<  uur  auctesa  depends.    I  benuna  aware  timt  n  boeiile  deisnnstra- 
tioci  aj^aiji.HL  the  bc^^-d  waa  Iwirt:  t»Ti"pftre(l  <H>me  lime  hK'V        '  vmte 
U>  Mr.  Ziuuuiu  11)  I  :  L';rU;ti  iL  i'i^'.-i  i  f  w.'  icb  I  diieippr  v.  .1.    1  1,1  1 
receive^  11  compl.iinl  Uom  tb«  u^'IUuku^^   directnr  tii,ii   .Mr.  V.u-ia.tiio 
Wat  unduly   inlerfertD);   with   the  st.ilT,  iind   thii*.  be  {the  iaiui.tK''nR 
director)  could  not  mniuluin  discipline  if  every  director  were  peruiitted 
to  iiilerf'tf  w'rh  the  tcchnitiil  ttufT  und  io  tecliuicil  matters  in  which 
be  w.^  I,'  I  |  j»;.fii  i  to  advise.    Iu  reply,  I  received  two  lawyer's  letters. 
At  the  board  meeting  which  fnllowrd  Mr.  Zuaiaaii  aubaiilted  a  protctt  lo 
pna  Jtiilaiiiig  t^t  tlia  p(u><  c  i  i  i  t  of  the  oaaptan  haa  biia  op|ioaed  to 
hii  bileraMa  and  haa  baen  i  t  uU^ry  u(  imialthm  aad  tltat  tbe  atanaiiiDi;' 
director  list  been  guilty  of  neglect  and  mismanagement  and  liaa  sub. 
ordinat«il  »ime  of  the  l>ett  interenta  of  tbe  company  to  tboee  of  aniitber 
company.  Ixt  na  now  torn 
ItmAlytiM 


and  tbe  saving  wbieb  ma*  be  eSaetad  hf  it  aaaual^  vna  aftir  W'lV  the 

yearly  rental  of  3a>.  for  tbe  loan  of  tbe  lamp.   Ve  in  about  to  imia  a 

timilar  circular  ourselves,  but  prop  >*o  lusell  tlx  lamp  outright  tK>cu<;omcr>i 
instead  of  dittributiug  tbeni  on  Iukii.  .\lthough  we  litve  nude  tciupirary 
amiif^eui^utf  tut  maaufucture,  tlie  lucultty  of  our  future  f  ictory  will  ^reiitly 
depend  on  whether  we  are  able  to  come  tu  some  «rr»iig<'ti)«ot  with  tin 
compu>y  which  we  preaoui^  will  be  fumed  to  dir<Iop  tlie  r-fiti<h  patent. 
I  uowOMm  tbe  tilopiiun  of  tbe  rcp»rt. 

Mr.  BBRVAItli  DKAKE,  sccunded  tbe  mu'iou.  and  Mi  l :— Juki  before 
thi''  company  wax  formed  and  about  the  lime  when  Mr.  Ziimat>.  tbe 
l>rdmoter.  induced  me  ti>  tike  an  int^TAt  in  tli9  iuventiou,  promiiing  tba; 
I  should  lie  joint  niyiaaipiiK  dirfr^tor  with  biiuacif,  au  exbibitiaa  of  ttte 
lamp  was  given.  I  bai*  balon  na  tba  hiuxia  lBia|»  on  wfaiah  tha  cairftal 
uf  the  company  was  aubioribad,  and  t  njnlf  infMlad  aevaral  ihaiiaaml 
p'mn'lt.  This  lamp  wat  of  large  candle  pow.'r  and  was  intended  to  tak4 
lbs  place  of  arc  lampe.  It  will  be  seen  that  there  i<  an  elsborate  hool 
outled  with  platinum  wirr«  which  is  lifted  bodily  from  the  filament  and 
held  there  by  a  Urge  solenoid.  The  evolution  from  tliisUmp  to  thoao  now 
on  cihibttioD  at  the  olBcea  representi  the  result  o{  our  labour*.  As  soon  as 
it  coiild  lie  arranged  I'rof.  Nernst  summoned  all  the  owners  uf  his  p«ten1> 
toa  cnafereoca  at  Iterlin.  which  Mr.  Swinburne  nod  lattoadedoD  jow  ^hilf. 
After Inngdi-'  i.'ssi  n  i  ■'  wiwdrawo  up  which  ws<  i  i  Ii?  put  in  'he  f  >  in 

of  anj^grC'^ll.ri.',  t.y  I  1  .'.:if  :;m-  UrMt  iiuportuatof  thi'  ..^  <  l.*.!-.  .'il.ii  >.    nnllr  t 

for  aiguature.    lliiaagrcciiienc  has  nevar  been  prrxoutod,  and  each  likirnoee 

iMMthMiaiabaiBi 


I  compelled  to 


I  tba  lamp  iodej 


Wb 


iterenia  oi  ttie  company  lu  tnoee  oi  an<itner 
tn  ■  nlraiinlar  toiM.  A  eimuliir  haa  been 
AomnBthe  •4«tmwMa<thaH«(iMtlHn|» 


our  labaratof*  was  being  c>|ui|i|i«d  with  the  special  a]>pvat«a  wMA  hail 

to  l>c  ilcsigiied  andl  niAnufact^ircit  fur  tbe  pur|nse,  we  were  t -irefuHy  i-  "i- 
siilerin^  I"  what  lump  we  >bould  fi'stgive  our  uttcotiio.  Wo  cimo  to  the 
cniiclusiun,  after  mature  consideration,  tbiit  iiiasmucb  a<  the  field  fir 
doiiirstie  liglitinK  was  vastly  greater  than  that  for  street  lighting, 
we  would  in  ths  first  instance  confine  ourselves  t>i  wuriiing  out 
if  poaaihle  a  jiractictl  autom.t'ic  lamp  to  t*kc  the  place  of  ibi 
ordtnarr  inrsnileiicent  elrrtric  lump,  rif  which  miUions  Are  in  u«e  in  alt 
part*  of  t^. T'  «  Th's  -.yr'H^^i  if  lJl■Vl'^lp^nf-nt  involveil  tbc'  rci'!  m  '  f 

Irr -i^iiM  iml  ir.i.'iN    null        will.  Ii  :i-i.l   t.,  \f  ituf>jrrted  to  ii  M'ri'--^   i -f 

u»u.  and  in  which  i.  juntluw  dilllTuIttc*  were  eucimotarol.  I  will  ju^t 
mrnti  m  oaaoftlMawalllrasMaftei  ThaV«raittlatMHl,«r"tla«*r" 
a>  we  prefer  to     It,  h«a  ta  ha  flttad  at  aiKb  and  with  wtrae  la  taba  tin 

current  io  and  out.  The  glower  acifuiro*  a  temperature  which  wilt  fuae 
any  metal,  hence  the  pUtinum  nires  either  tuned  ofl'  or  tli« 
glower  itself  tailed  close  to  the  posiliv)^  |iole  contact  after 
a  short  life.  After  trying  a  number  of  methods  we  bit  up>n 
the  idea  uf  luliating  tbe  heat  away  at  thuse  puinls  fatter 
than  it  was  createil,  Uius  keeping  tlte  ooolaeta  domi  10  a  tampcfa- 
iiise  at  whinh  tlie  uetsl  wirce  reatalaed  int*el>  .Thla  may  anaii't 
i:t  exu-elin^ly  nimple  nka*.ter  tu  you,  but  the  arrar^emeut  grea'ly 
ii.i  reaned  llie  bfe  uf  your  lamp.  Then,  too,  we  fouml  tlist  tbc  hot  of 
tbe  glocar,  which  is  out  ■ncluaeil  in  a  vacuum,  caused  the  metal 
lutrla  tu  baaoflia  so  bat  a*  ta  dMt««if  tha  iaaul.i'.ion  of  tlie  wires 
on  oar  eutaatik  This  hn  been  onanema  In  lamps  up  to  16  c.pi. 
by  deslgnliif;  tl>e  Umpholler  su  aa  tu  gel  tlie  maxiiuuni  nuliMing 
suifaue.  Aijove  16  c.p.  it  was  found  impudsibte  to  get  suSlcieot 
ra  hating  surface  from  a  simple  Inuipholder,  and  eventually  llie  difficulty 
was  o^  erc>m«  by  the  production  of  the  holders  whi<  h  are  uowiu  use  io 
this  rouin.  It  will  be  seen  that  there  ia  a  t>i>»cial  ratliating  plate,  which 
also  aervet  the  pjr]io«c  of  globe  carrier,  and  tliat  the  two  psrV*  of  the 
lamp  are  sepiaraied  from  each  other  with  a  clear  air  sfiace  iu  between,  the 
[arlJ  litfile  t  i  .'ct mcineut  by  be*t  bcliiR  placed  In  llie  upper  cbamlxjr. 
lu  L  :iu>  ti  1  u['.h  till'  ItUueul  itself,  I'ruf.  NerOi*t  liail  alreaily  iloiin 
a  great  deal  uf  useful  woik,  but  Ixue  agaio  tlis  stalT  who  were  taken 
over  from  the  i^iidiGate  ware  uoalila  ta  gat  iialfnm  laiulu  whea 
titey  tiinl  to  repeat  the  Mute  proeena*,  and  It  wat  quite  aHdeot 
that  until  wc  could  be  reasooal-ly  fure  of  being  al>la  to  maiiu 
factare  glowers  which  would  always  give  tbe  same  •atiafactoiy 
rcBulU,  it  would  be  impofsible  to  sfa-t  uianufactutin^.  Dy  long  and 
tedious  ei|>!rii»c(itA  tbe  dilTereot  causes  of  variaiiiMi  have  been  found 
out  one  by  one,  and  our  picxent  chcmiats  ansure  as  that  tliey  n't* 
feel  reasonably  confidnfe  irilh  regard  to  the  production  of  the  glowers, 
lu  coDDectton  with  thii  point  it  ahouUl  be  mentioned  that  rare 
eirtb*.  bearing  tli'-  famo  nam*,  -.ihi  li  ruroe  from  dffT-:ient  fwt<irie», 
are  found  to  ilirti  r  [i.rticr-.rtllY  in  '  iiLrii*36itio'»,  nec*'^*J5.:j4tinfl:  special 
t'cstiucnt  before  tbey  can  b«  put  to  use.  Vou  must  aiso  appreciate 
that  ia  oieh  exparttDsnt  iovolta*  about  a  maotfa'e  burning  night 
■od  day  before  the  resodt  can  l»  eipected,  tho  prooem  of  perfect  ins  is 
Dflcewar.l)-  Thieii  the  luikiDgof  the  glower«  hs«  c  «t  us  hundrwls 

of  pouiki  1  in  rv:>-riiiii  :ii,».  Every  c> moivablc  oieii,  electric  ami  o  her- 
wiss,  h«s  lieen  tried,  and  as  a  rriult  we  have  now  two  metl.ols  working, 
either  nf  which  eeams  to  prvduce  well-l>aked  uli>wer'>.  The  electric  heater 
is  at  pTCHMit  made  liy  winding  pUtinuni  wire  rouod  a  kaoline  r^id,  and 
we  are  csiw  ally  indebted  to  tJw  I'rofessur  for  tba  aariltHWe  be  ga^^  u  < 
in  this  portion  uf  ilie  Ump.  If  the  Vr^t  rreiltaiKa  beater  cnn  be 
niiile  tn  li»t,  i'  will  I..  Iii.-h  I'hnaper  and  stronger,  so  lh»t  we  nre 
nii<  Lhi'  lirnui  inr-e  r. i;ri | i.-iTiy  r<  I'rjr  facility  fur  developing  this  itiventiuu 
IU  tiis  iutmest  of  our  own  company.  The  cutout  looka  a  simple  matter, 
but  this  dM  a«t  l«a«b  ite  preiaot  form  wittiout  ineiqr  OHaitha  of  fatiiat 
thought  and  azperitnent.  Tbe  actioa  of  this  apparatnt  ti,af  eoiw«e,ta 
shot  oil  the  current  fmin  the  electric  heater  -.^if  jm-.timlly  as  snn  as  llie 
heater  li»«  done  iti  work. and  the  problem  ciivisii-vi  in  m-.iiipi:  an  rlc-.tiic 
magnet  sufficiently  small  to  be  pl.tced  in  a  itamlard  iamp  cap,  whicti  mutt 
work  with  the  minimum  watts  (we  have  now  redueri)  it  to  2  waits),  wliich 
must  not  hum  with  alternating  runrnts,  a  point  wo  luive  not  yet  entirely 
mastered,  must  not  ore  on  the  contacts,  and  must  not  in-  lod  by  the 
heat  to  a-hich  it  is  subjected.  The  series  reai'tance  vras  mace  iu  ijuiL^a  num- 
ber of  f onm  boftve  wa  atHeed  at  tha  Tary  iioiiiia  oonitrwtwu  whiUi  we  have 
ima4tf«cd.  TlMwactanMdfaq^qidiktr 
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the  blauiuQt,  aud  exjierkiiicc  ^u&e  ota  jiruve  wbeiher  tliia  i*  kietur 
or  worm  ikan  tlie  iron  wire  eocIoMiI  in  a  i;Iai«  ha\U,  wd  fiUw  Kith  an 
iocrt  KM  which  ia  tmog  oanl  with  the  Ntnut  lamp*  on  tb«  Cootisent.  A» 
thii  i»  |ifTietii  vlv  a  >m«U  incAndcKvnt  lump  in  itsrlf  «»  far  cy«it  in  can- 
cel ncti,  Kc  cururally  |iiTi«r  to  k««p  t'l  our  siiiipler  melho.l  if  wo  l.ti.i  itcon 
tiauet  to  woi-k  m  meil  u  at  prefcnt.  It  is  oaiy  williui  Ibe  La^l  r.iiL  m.-ailui 
tliat  we  f«lt  •ufficientif  aure  of  our  groun J  on  the  lUflmMit  poln  ta  t  >  \  irn  ture 
upon  a  liiwl  pattern  for  each*i/.«  which  we  oould  roanufactars  ia  (juaotity. 
TliiA,  I  niixlit  explain,  ta  a  aerioui  reapoaaitiility,  for  it  often  meaoa  fixiag 

•  ttand.iitl,  of  wiiich  ihvuaanda  will  aftcnranls  be  reproduced,  which  it 
wilt  li«  <ll-Tir-QH  1,1  .  hmign  in  tht  futiny.  Tlii*  v  yuu  ujUiit  tnV.y 
aj'jire' Lite.  nDil  wht -li  1  pmf'lji\''iM'  fltjonKly.  K'jr  indtnuL-e,  I  nat-ht.  rcfi^r 
lo  the  waate  of  money  iovolrnl  in  aiteriug  the  bro^i  )(auge  railway*  to 
mm*  (MMO-  Well,  we  have  now  tiUcen  the  plunge  an  far  aa 
On  body  i>r  Uie  lamp  ia  cunceroed,  and  the  reptacemcnt  pieeea 
which  carry  the  glowtr,  heater  and  eerit*  reaatancs,  can  be  modilied 
from  time  to  time  «»  rx)icricDC<'  dictatea.  Spcvial  toola  for  repruductlun 
hav«  h,m^M  m'i-lr  ,  tbc  liinpH  ^vhirh  you  hav**  "^hnwn  nr?*  in  fat  t 
IKbw  rijiTi  ^I'lC'i-l  flit  lli'j  i-L&j-ket.  Wi:  h-iv?*  li'in,.-  humlrf-ilA  ^.f  Uini^ 
ul  lUlTerenc  nitut  mad  candle-powen  which  can  be  ««ot  out  in  the  next  i«w 
WWHu,  Wil kii>  two  mooUw  «•  m»  nnmifivg  far  m  mgitf  of  the  difficren t 
Iptrti  to  \»  coming  in,  and  wIlUll  tlilM  araiShi|  ■atkm  Moetliing  unfore- 
MM  llB|l|Nlia,  I  expoct  our  cutput  to  bs  iwwi  tmadmi  lampa  jier  day. 
1  tUnfc,  tiMRfor*,  the  compao;  nva;  be  ooDgMlallitad  on  b^g  within  tight 
ol  the  iiiimey-Mniin^  eXsnf.  I»  wouM  of  cuume  vrrr  mwh  furi'ftntc 
matters  if  iIi**  ■uujj-'iity  nul  ]  t^ai  t»i-rtii;-<ii-ju  i"  ituuiifiL  Ulrf^  f  hr  ^'lin'.oi  la 
Kni^lanil,  lur  until  we  know  wlK-tber  we  ahall  aun!«?(l  tn  uliUitiitii; 

tjiia  rii;h(  or  nn(,  it  t*«nlil  appear  to  me  ■aduimlili  to  iuvtri 
our  capital  in  a  faiitory  adread  mUh  Wnnld  be  more  dUHult  tu  nuj-n 

;  bir  1  li.ivn  per.  innDy  vi^it)^  a  t-vimtrT  where  there  are  mi  patent 
light*         w<i  h»vr-  rrirfM  »  *mnlt  j  lice  wiili  rn-ilitiea  for  extenaioD, 

•  liich  wiJi  at  aujr  raUi  eaabie  ua  t4>  couiui":!  >  ijur  ivmi*  I  thmk,  th're- 
fure,  we  maj  claim  to  be  the  llrat  curupio)'  r  >  rx^irvi  liini]  a.  itlrli>  u^h  we 
itarletl  a  year  later  than  the  real,  had  no  huge.  <ij aun/Mwi-i  tu  di-aw  upon 
like  the  other*,  anil  were  delayed  three  monthx  by  «  fire  ;  in  fact,  Mr. 
Swinbuntc'a  •utetuent  at  tho  atilutnry  meeting  that  we  might  hope  tn 
have  lanif^  for  htw  »(  th''  1  f  !'ii*  jr^r  w*.^  -utHUntiiilly  mrrr.  -.  T 
iHUn^  add  lifv  tint  "ur  tliAiikn  Hue  to  th>'  Alln«tuelii-  Kli  lclrii  il.ul" 
UeHllacliaft,  of  Berliu,  for  baring  used  their  large  rtaunrcea  w  prove  that 
the  Menwl  lamp  U  Kfnollial  MUOMi,  and  hia  obtaiiHrd  the  Or^od  IVix  in 
Pari*,  todw*  tMU  mt  «l|h  totanat  tb*  900  lampa  now  oo  their  way  l9 
oar  hbonlMy  rnm  Bcrlbi. 

IVoB  »  aotie*  jmt  trill  tet  ttet  Mr.  Kuiinaii  tntentb  to  iBalt*  a  personal 
altAck  up>>n  inyaclf.  I  do  not.  propw  t/>  rxfw  !n  the  matter  until  tu- 
Iiiade  his  attack,  I  mutt  s-k  miU  Iimu  i^vlm  t  Ix^-ur  in  mii  il  that  I  li«ve 
not  ouly  iuveatcal  unaa  tbousAndx  of  poiiinl;  ui  tuy  uwsi  ia  your  i  m|ii\ijy. 
but  1  km alMk  wiiich  b of  VMlllrpMtor  i:tip<irti[ni<-  U>  myiwlf,  imluL^'a  n 
mimbar  «r  IiiluMtlal  frlentta  to  foUow  n^y  I'm-npls,  aiid  it  i^  my  ii>>a 
intention  to  pmre  lir  r«auU*  that  my  recommendation  wax  gixxt.  But, 
even  with  thia  end  in  view,  I  <i>ald  ivot  bring  myself  to  contiouo  in  •  pMt 
of  raspoiMibility  unless  I  felt  tbftt  I  tiot  rmly  «:ii;'.ye<i  the  i->ti6dmir*'  if  my 
oilleagues,  but  al«> of  those  Whuai  tlicv  repnE-fnt,  miJ  fi  r  thi«  rcB-.:  □  I 
practically  placed  my  mignatioa  iu  ibe  ]^ulI<  ut  the  txuni  about  a  month 
ogn,  which  reaicnatira  bo«e?er  tlie  board  ivfuned  to  aeoeiitk 

Mr.  BRXN  ZUSMAX  then  |>rjpoaed  a  resulutlon  on  the  Bnes  set  outin 
Ihe  above  opening  paragraph,  utMi  «u[»j>irrifi1  hia  prnp^ition  by  a  apevcb 
which  occupied  up^T^nld  ^f  nn  h-:>ur  in  ilrlivrry. 

Mr.  B,  M  DRAKR  pnaceeded  to  repiy,  but,  after  soma  interruptnui.  it 
WM 4teid*il  that  ao  tqjounimaDt  of  the  meeting  sltould  lukc  jilaoe  to 
•Utow  him  to  fannalate  a  detailed  ref>1y  tu  Mr.  /asmaa's  ai-cuantions.  The 
DUIIIiQ^ ibnlon  fltftnd^  aifjounioil  for  nti^  mnnlh. 


KtaoMo  tmUtum  tad  EuMBg  Co.  (Ltd.). 

The  tint  orditiary  geikend  meeting  of  ttii*  company  was  held  on 
Turaday,  Hr.  Cyiil  ^anklyn  (chairman  of  the  company)  preaiding. 
Toe  'ecretuey  i  Mr-  W.  ChuplinJ  r-«.t  :tin  n  >tice  omiveniog  the 
niMtii  j;.  .lu'.i  tli»  rcjiort.  uiid  ^>rc  .ui;:»  Kcr«i  t.«ken  u  rrmA.  The 
chaiiman  aaid,  although  he  muat 'admit  some  eieu>eiils  of  dbappoint' 
latMf  b«  (HNiad  tht  •bwihoUin  woM  ta  from  hl%  remarks  that 
thm  WM  loni*  bop*  of  •  ftitim  llgr  tbelr  pruoees.  The  one  feature 
Uf^m  which  they  could,  look  with  uoalluyed  KXtiafaution  was  the  statcatent 
in  the  report  tliat  the  (irimary  or  material  patentt  of  the  oompaoy  hail 
h^n  Knint«d  ii«  all  the  <5Minlr!«»  enumerated  in  (lin  prHj<>i;luii,  with 
tfip  f  ii  e^^tjijii  of  <!eriiiany,  iJnnniArk,  Nfiiwiy,  anil  Hm-m*.  An  u:>plictti  m 
in  Kuasia  wat  ttill  iwnding,  and  in  the  other  countoitx  mt^uiuiHHl  iit«y 
wn«  I'tlfiaS  «B  *«eiindary  apparatus  pktmts  wbick  bad  li«e«i  granted,  aa 
b»d  alao  mattrtel  and  apparatus  pateiSto  hi  Oate.  ^y  f sit  partKsaUr  satis- 
t*.  «iiin  with  n^ani  t  •  tlermany,  wliera  patents  were  always  difficult  lo  rl-L 
thi  ukli.  He  liivi  twii  informed  by  Mrssr*.  Abel  and  Inaray.  their  pai.-nt 
««ent',  thst  iu  t lie  apparatus  patt  nta  tlwy  had"btained,  thpiB«t«ki  patmi, 
was  sUutled  t«  in  such  a  way  a«  f<>  pro^icl  them  ci|U^il!y  under  tlmt  imi  l 
A  j;reat  deal  of  work,  trouble,  and  aniiety  had  l-ceu  <:UUU<«1  iu  iljc  yi,. 

Gaof  titeir  endeavour  to  MWW  th*  value  of  their  proccM,  ami  they  tia<l 
to  meet  diOicaltiea  on*  hf  o•le^  Tkm  aliareholders  were  awnrc  that  ilie 
rgtnpany  bail  f^iti  t  to  n»i^ivi?  jwyiiiMit  in  fii:i  in  r'-[K  i  lof  6,S60  sliaiea 
relinl  cin  .l^  ja:  i  tlit.'  WMrki:i^  ■■*pi;iil  fj^.  j-*r  titiarft -inly  having  l.^een 
paid;,  and  this  f*iluie  was  rtaJly  a  kni-i^k-iiowo  blow  to  the  board.  Mcir« 
tkn  k  third  of  tiw  working:  capilsl,  £6,500,  had  m-Tcr  come  into  ;tio 
oolbn  «f  the  aompiuy,  ami  that  third  was  the  mo«t  important  of  all, 
as  the  want  of  It  left  them  at  a  paint  when  tbty  wars  faouad  to  pruve 
what  the  procais  could  do.  If  ibe  abarc*  now  (a  b*  offirtd  to  ilte 
sfatreboldira,  a*  set  out  in  U>«  renort,  wtr>  not  taken  up,  tbsre  was 
wir  MM  cam  Mm  1lt$m,  tai  mt  im  VtvOMtHh  with  •  *  tew  to 


rwoostruetion.  It  (hey  could  ovoreooie  two  or  tliraa  of  the  obstadM 
that  bad  appearad  Im  tM  4eiaili  of  tha  maonfaelur*  ha  btUmd  tbwa 
wa*  a  rary  goa<l  fatHM  blCMW  th«  eompuy.   lie  m'jrad  tha  adopdw  «f 

tbe  report  and  accounts. 

C  tpi.  BAX  seconded  the  motion. 

Mr.  OrKDALLA  inquired  how  much  cwh  tho  v«nilor>  got  out  of  the 
oompany. 

Mr.  FRASER  wished  to  know  the  lines  upon  wtiich  Uie  reconslruGlioa 
would yhaod  said  it  api>rared  to  him  that  th^y  did  not  owe  any  consiilcra- 
tioa  to  tlie  vendors,  who  tiad  noclu;!'.!  tl>n  £32,003,  an  I  had  given  tho 
mmpnny  a  thsn^  which  would  take  miiath'  m  .:  t  ioto  a  preliminary 
M  lute  c  f  [Kj-rffV-lifjn. 

The  t;UAIKMAKsaid,  as  totlte  terms  uf  reconitructii>n,tbat  tbqr  **r* 
not  bound  to  anybody,  and  it  must  aoi  ba  rrpidid  aa  a  ovtaiiitljrt 
Hut  the  idea  would  be  that  a  new  oumpaaT  wouM  be  foraiad  to  taka  ovar 
the  undertaking.  Tbsre  would  doubtless  be  an  arraiiKeaieut  for  the  pay- 
ment of  oommtaaiua  tu  somebody  who  would  guarantee  an  adequate  sum 
Pir  wiirVtci^'  nnita!  to  etfn  tbom  on  to  tha  poioiat  wbieh  Iba  btninaaa 

wuul  l  U-,r,:i:ir'  a  comaMtClA  ■IMWfc    Thl  IBUlkjU  gok  fal  Hlb  £B8||H0 

and  in  shares  £62,500.  * 

nanpaii  and  aoMWla  weread<>pt«il,  tlie  retiring  dlfaabwB  re  alaatod 
and  tha  anttinn  T»«ppa)nkad,  and  the  prm-cediDgs  ttmtaatod  wMi  a  tqM 

of  tbankn  U>  the  chair  man  and  directors. 


Tlie  Sr  t  iiiiuijalre|<ort  of  tlie dlreetora  of  the  pimi  iLy  frota  .fin  1,1833 
lu  s-pT.  7jO,  19iX>,  atateil  that  the  ui»in  patent  uf  tin'  cnmpii  ly  Iim  now 
uee»  grant^'H  ia  ill  the  countries  enumerated  in  the  i>nia|>e<:iu4,  with  the 
exreptiou  of  OcmmnT,  Denmark,  Norway,  aiid  Kuasia.  In  Koiads  an  ap(|i' 
cation  is  still  j^mliog.  In  the  other  countries  mentioned,  relianoa  b 
placed  on  secondary  appantua  patenia,  which  hare  been  granted.  Material 
and  apparatus  patenta  bate  alto  been  taken  uut  in  Cuba,  a  country  not 
inentionetl  in  tlw  i«ro»pecta.«.  Ttm  '\'eL~:'.'in  dave  df  ruti'  1  antwtiiitling 
Oare  and  attcnti  -n  t  :,  lIk'  ijrvrl  pmrnt  iif  till-  i:iil:l;>aay' 1  Ul  \auliotur©«, 

but,  aa  ia  generally  the  caw  with  a  new  proocw,  i>rogre«>  lias  bseo  slower 
than  waiaatMpatid,  and  tha  aA^iBtiaB  d  (ha  iHMrial  to  «ha  vailoM 
roquiraamto  baa  pwwntod  aaaj  dilleDltiaa.  b  tha  «pfailo«  of  tha 

iUr«ctort.  however,  nv»t  of  thase  dUBcullisa  have  now  been  overcome. 

Tbs  work  of  the  company  is  now  ao  far  xlvanceil  that  typet  of  cam- 
pli^tei!  DiiiQuf.setures  htve  been  under  trial  for  some  wask*  at  ttie 
i-oii-.ptny*  wnrkit  and  rlaewhcfe.  The  dirccliira  are  satisfied  with  the 
result  of  these  trials  mkI  baiiasa  thai  tit*  mwubclures  uf  the  company 
will  show  goad  nawM*  !■  pnatiafc 

ThadfaaetonhaTahadiudareiHiiidaraltaB  fvopoaab  taeantly  made  by 
Measra,  (itni  It  C'\,  of  Itadapast,  for  supplying;  the  cimpuny,  »t  fi»ed 
prices,  with  ila  rcaistaoce  and  lieating  material  in  :>  n^&uuf  v  tuml  n'.ntc, 
and  in  such  ty|>e*  iia  tnxy  \*  re^tuired.  No  definite  arrangement  has  yel 
been  curoe  tu,  but,  unrlrr  rxi>ting  circumstancea,  the  acceptance  of  tha 
l>rupaaala,  wholly  vr  in  part,  mlgbt  be  of  advantage  to  the  company , 

Uwinv  to  tho  great  importance  of  oomplsting  types  »f  retlaiances  of 
TwiooB  nnds  and  other  manufactuivs  for  the  market  before  the  cod  of  the 
prwent  y«ST.  the  fuii  U  »l  tlio  i  luijaaf's  iH»p!Wil  are  approaching  exiiaus- 
timi.  Il  hii.;  thercfijre.  t>ri  ,i:iin  nrc«-a»iirj  that  (i..5S0  forfeited  shares,  uo 
which  6*.  has  been  ]iaiil,  aboaUi  tie  subecribed  for  at  ISa.  each.  Tfana 
Aare*  an  to  baoflbrad  to  iharthoUlers  before  12tb  (ma.,  and  allntoaoto 
will  ba  nada  pre  nto,  aaeapt  that,  in  the  event  of  tha  caHain  uagotiatkM 
bt^  wbaqr  or  BMtially  caoiad  thnwih.  th*  aUotnant  a(  tha  ihMW 
wai  ba  iwtrietad  to  tha  aamhir  «r  ihM«*  aaaOabla. 


DOVOLAB  MOTaiRH  BLBCTUC  ntMWVn  (I!n>.]l— Tha  atmiial 

inftetiiK;  w».i  heKl  ut  Maneh«ttar  on  Tuaedny,  Th?  direct'^r''  r»i«>rt  atat^i 
tli  it  .il'liunKli  thr  vrnKin  had  only  ccaaisted  of  121  day-,  Siriia't  1 J.^  biys 
last  year,  tb*  number  of  passengers  carrMii  was  104,97i}.  against  100,7ti9 
bft  aeaaoi],  tbe  mileage  being  34,033,  s^aiuat  37,603  last  year.  The  gro's 
oammgs  yielded  £4,593,  an  inereaw  of  £138.  Alter  deducting  £7b3, 
tolls  payable  to  the  D  jukU.  Ilru)  .M.tHne  l>rire  (I.Ul.'i,  the  net  pasaenirrr 
raceipu  were  £3,819.  Tho  t  it^il  rfv-rij>tA  were  £3,844,  against  £3.719. 
The  net  |iro<it  £l.bl?,  againat  £\ASS.  and,  after  a<IdiuR  £271 
from  la»t  year,  iliori-  wm  a  diaposal  bul  .&:«  .  f  £1,839.  The  direc- 
tors recommaiMled  that  the  dividend  oo  the  6  p.'r  caat>  prefonuce 
shires  U  daabnd,  and  tha  baUnoa  (£36S)  be  otniad  iorwavd.  Tha 
compsny  had  baan  no  way  affected  by  tbe  bank  faUura  in  tha  Isla  of 
Man.  Ihe  ebalrman  (Ur.  T.  J.  Uutehiuaun),  ia  moving  the  adoption  of  tlie 
report,  said  the^  hail  hail  a  vary  fairsaaaon,  and  fact*  indicated  that  their 
line  WM  tarriEjMin^  in  popularity.  Effort'  were  being;  ma  l!;  l  i  liri:ig  their 
line- into  111, >rv  iiitimste  touch  with  the  tvvMi  lI  I>  u^U^,  t"  lUr  mutual 
benefit  of  the  company  and  tbe  toWB.  It  was  matter  tor  regret  that  tha 
oidiaaBabafahoMcn^  DotanaaiifiraaiithtaSp  Thaaoapaqy***iB 
a  wand  Aiutietal  poeitlsD,  and  ha  aotMpatad  aa  ttoM  wank  oa  tbair 
pmperfy  vi-.-.uld  !ncrfa.-i>  tn  vaJu*.   Tha  rejOTt  wa*  approved. 


INQLETOS  ELECTRIC  HOHTIKO  AKD  POWER  CO.  (LTD  i  At  the 
liiiniiiil  niprtinK'.  I"*M  lv.t  week,  tlii5  'iire..^'rb  rfjM,r'.  -itnte^l  tlin:  thr  pLmt 
niiw  in  working  oriier,  aud  that  all  mplla)  ex|>eiidiiur»,  vt  tar  a« 
^-•  ^,\d  b«  iissB,  hadhaan  iucurra).  Whilst  tltey  were  unable  tu  lecomiBWd 
the  payment  of  a  dlvideod,  owing  tu  the  f.n-t  that  ihi?  l  uuipaoy  had  ao 
recently  come  into  uiieratloii,  they  felt  confident  that  tho  prospects  of  the 
underlakinK  are  gooil,  and  tltey  are  hopeful  lluit  the  buainrM  will  thortly 
l'*toi'!p  reuiunerativc.  The  c  ^tiijMity  had  secured  thr  rfmtntrl  for  th* 
pulii'  li^-hting  of  Ingliptiiu,  ;i-i  i  iliore  had  been  a  ^  n>.i  .ni  ilnn^ud  for 
current  from  buttsabolders,  about  60  bouaes  lieiug  already  cunueded. 
rsprmtoling  abont  fiOO  lUMt,  Tha  ahtlnwB  HHt,  W.  llaiBUc  naid  the 
work*  lian  now  awnflaM  aod  tha  alavt  Ikt  aftnilieii.  Ttwytud^Dly 
baa  atwnih  R  few  MMlHb  bat  hi  IhM  ahart  tiM  hbd  «Mda  rapidstrid**. 
Tha  fapark  WM  adofAtd. 
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LOUOK  AMD  aiOBS  FINAtlCS  OORFOBATIOR  (im^-llMi  ftiiouikl 
iiwrtim  WH  WM  oo  Hioaiif  ndir  tlH  fwrtdcnry  Um  JibniuM  of 
DaBMn  wid  A«*,  wbo iMad  tiiat Un  Ibkvr-rtrMt  M)d  Wtleriea  Rtilmiy 
»|iiwireil  ill  tlicir  Mtu  ut  .>vtr  tTSO.OOD.  A«  nmnf  of  ili*!r  «hiir«h"I<lcr* 
liA'l  iuquirc"!  why  lh«y  (^ntrrwl  iiitn  kn  rnti^rpriv  uf  i liiL  cliftra-iLer .  whivh 
wu  •oin<!»'h*t  «t  v^iimicr  with  the  >'lh»r  purikwM  of  tli*  company,  h» 
liii^}it  luy  Hint  >ynuci  y**ar*  n^i»  wh*tn  lti«  ltt«  Sir  Win.  lt  j'jiti*3ti  w*i 
cliiUi'lUAii  of  the  C'lmpMiy,  hr  antl  th«  Utfl  (.unl  l.orli  were  istronjjly  ill 
Iavwu*  of  engaging  ID  coTnc  uiKl<Ttiiliin;^  of  a  (KtTei^Dl  Ettlure  to  nioinc 
•Bbvr^^r,  au'l  ill  thit  wny  tlifi  huihlin^  of  the  r^iilw^y  wM  dfttoriniiion 
ufMO.  Alth«ui(h  the  <!iit<;r|«iM-  >li^l  not  «'.ron<lj'  kppml  to  ih«ir  tnnongin* 
i!tr«ct«>r,whi<*^cip<'i*i<^ii«"e niilnnilly  Uy  infcU  JtUwilin-jti'jii.  tic  thcoih*^ 
luolaber*  oi  tli«  t>>\r<i  k  'jUH^col  in  the  ncamoMiKlaliuiU  of  lbMTi;hiiriti*a 
mud  tw  eolliaKu«  i.  rJ  Lig«h>Mi4  tiw  UMar f entlMim  Incmm  cb4tfotMi 
of  iti«  nilany  conijkiny.  Tber*  OMiM  Iw  HO  doubt  tbat  I/ort  Lnch  wm 
•laito  right  in  hit  r.il  iiii  >tlni  of  the  luiiuiiiieiit,  v«1ua  nuil  «vcnlu»l  |>Mfit 
til  )/«c|rrivKl  from  ihii  impuriniil  culerpri  c.  Tlicrj  wr\  a  gimrr.il  com 
*«nitu<  of  opinifm  tU>t  whcii  cum|«lele<l  ttti^  railffJky  will  bn  oni;  n{  the 
iuimI  profiti^/.^  litiei  in  LoridoB,  hut  it  mmtd  cill  r«<]«ira  •  Utge  mbouoi 
of  uijnpy  to  lini.ib  nwl  e<jili|>  it.  A«  tb*  LwtloD  Ml  J  Olutte  b*^  OBfl-tr 
(•kicn  ihkt  Work,  thay  eould  nadDyaM  Ihmt  thay  muu.  hunhiuJ  their 
i«iM>rtea  until  thqr  aoold  nuke  imagM—BU  to  ditpoH  af  it  undKr 
f*T<>ur4b!>?  o-ii'litioui.        >!.iati<>in  w»re  BOW  ig  |imMw«  mi\M  a  ^ymli- 

CBif  I     Li^r    .tr  thfir  r«a[iotliitj<^ti«<  with  ngud  lo  IMnillMft  Ud  to 

rcituhurw  the  £753.0bO  already  ex|iaiMiei<. 


IBV  001IP1MIBB»  BfUmOlY  BIVUBK^,  to. 

CARDITEII,,  B33KIIAN,  FORD  LUTD  LTD  —  Uc(?i8t«reJ  I>i-..  IJ  with 
a  i*f>il.«J  nf  £5,000,  iu  £1  »hiir<!«,  t»  ju-  jgiro  »imI  c.irry  gu  lliv  bu>.inr««  of 
vt«clri«*l  •atincera  and  alactrkal  amiariitUM  nwnufoi'turer*  >'UTia<l  a«  l-y 
Mcun.  Cimtrxll  and  Bi>nrtti»n  »inf  l-y  A  For.!  I.lojil  t\i,  Tlic  «ut>- 
fvribvni  arts. I.  A.  CjirJwull  I'cliv-lricAl  rnuinc*! E,  M.  I'^rtlwrV.,  A.  l-'onJ- 
.Llt^tl  (•■If-  'rical  euninerrl.  A,  IL  l>.  Ijciwiuh'f,  <».  l>o;^riiit:t  elciitricai 
rin;ine#r',  F.  ,\.  T.  *.vr,,^"i  sti<\  .1,  II,  t'aTtiwiOl.  'I'lic  (irnt  ilirectom  am 
.1,  A.  '  i:  ImvI.  i.,  r   .r:it.Lti  ;u]>t  A.  l'\ini  Llovil  ( iii;«tLAgini^  tlirt^tAim  . 

EASTOM  CO.  LTD  l>ei4U-n>J  Dec,  10,  with  a  <  >pit«l  of  £100,025 
ill  3O,0C0  ]ir«frr(Mi:  <■  i  i'  000  ni  iliiiAry  aham  of  £1  »ftoli.  «n<I  SOO  tub- 
i<  :ib«r*'  iliarw  of  1«.  wkr'h,  ij  aiipiiri!  th«  Uueovs  for  U/wV  tWilnMi. 
tiM  Britnii  cskniia*,  and  iba  Tiuiwraal  to  maaalMtun  and  fall  atatisuwy 
anfioc*  oforar  10  H.r,  and  apfmratiia  in  «»niMCliim  tlmvwith  nndar  thn 
S.htiiiJl  supeHieatai]  »'.*rim  pitent!!  u^hyi^l  to  a  non-cxcluaivti  Unciic** 
a'reii'iy  in  fuvi>ur  of  Su3jt?r  linm.,  of  /iirirb,  aihl  th«  ,\n  hcr:*IcboDi*r 
lUMjiineiiLau  Aklica|{»«ll«'lu(lj,  aui)  lu  lake  u;er  all  or  put  of  tlie  Bum 
MM  otaltctfkal,  u««Mnicil.  ctWl  and  ^aoaral  aoaiaMra  am)  oiiiilr.Aci,>rii 
rccaatly  carrlad  an  I9  Eaatoo,  Aodnojti  and  Gooicirn  I.t<l.)  (in  hi|uiila- 
ll  m  and  by  the  r«i  eiv«r  anil  mauaiccr  iMr.  \V.  li.  I'cal  ■.  'I  he  (ir«l  •  iin 
Uiilleo  01  mauagemeat  arc  K.  I..  I'eaae,  (i.  li.  SainueNi  11,  H.  K.  llikyiiei, 
T.  I*.  Wilwu,  aud  tJir«e  uther^t-  twj  Co  I,:  iiouiinatvl  by  tha  dabanlora 
hulJ«m  and  one  by  Mr.  If.  A.  Johr^tocF.  Mr.  <;.  I'.  SimwrlW  ll  til* 
tiouuDea  of  the  SehuiUit  StaliocLAry  l^a|i[lii«  i'o.  I. id.) 

SlECnUCAL  NAVIOATION  FROTEOTION  00.  (tTD^  -  l!".;«tCT*.l 
per,  15,  with  ..  I'.ijiii  i!  of  £100,0(K>,  in  £1  nha'^ii  iSjOOO  U  ,  to  c^irry  on 
til*  huMnoM  of  el«o,rir„|  riii;inr>'r«,  <' imtructjor-  of  MblMr  wilWa  gMM- 
riiN'ra  iiliil  dt>tnljutor«  nf  rtn  tlicily,  r|»r-rio  lii:St  coStmSlMl^  tdaClricUtll, 
niri'lia'jicil  RD^'itieen,  oonlrii?U>rii  for  pubiic  work*,  An, 

FLEET  AHD  DirTRICr  ELBCTUCirT  CO.  LTD.  -I^K^ttrci  14, 
wiUi  a  cspilul  of  £6.000,  in  £1  aliiir«',  l'^  ;>ei)uir«  the  thUi  ti,  tupply  «l«i.' 
triailj  in  Flavt  ond  <li»trict,  to  .i  lopt  n^-i-wiuciii^  witli  Mc-nr'.  H.  lll  >  I. 
Bell,  F.  J.  W..rdtn-.Sl<  v(u»,  oud  W.  I>Dii«U,  to  ini-ry 'Hi  the  bukiuetu 
tj(  elwtiiciiinB,  niRcliAnif.i1  mid  «!eclrie;vt  eritineors,  ^upplinra  of  elootricity, 
kc,  Tbr  miliw  rilMra  .it«  W.  \V,  Novmmi.  K.  .1.  W.i-ilon-.StcTein  (flt>i;ia<«r\ 
K.  r.  W»«t,  \V,  Kenoatl  (dlcotrinil  rnn  nTr),  (.'.  J,  lodar  (rUictrirni 
riiir'nerri,  S,  Mutchiown.  uid  T.  .1.  WokK  The  tirtt  4incton  «r* 
Kir  T.  L.  Uninton,  H.  Kraw,  .md  K,  J.  W  inclun-Stcvi^n^. 

I.  OARDHER  ft  SOUS  {LTD.  — ll«gi>ti^rr>l  l)<i:.  13,  Willi  it  oapiltl  of 
£bO,000  in  £1  abarw,  tu  aotjuire  the  l>u«iii<:a>,  owried  un  at  Fatrivrofl, 
UuNii,  aadar  th*  aiy]*  of  L.  Gardoar  *  Haa*,  and  to  omtjm  tlwlmiiie** 
at  mtclM^talf  <l«clrieBl|  gns  oil,  aod  g«amt  «iw4iMiv,  inn  Md  lira>> 
laandan^  mator  sura  Ii«mwUt«,  and  *«Md«  oawiTactHnM, 9ba  6r«t 
dtrecton  are  TImmm  H.,  Rthmrd,  li««r«(tc«,  Krnwt,  and  Joaafdi  Qardiur. 

W.  8.  LAYCOfK  LTD.'  i:.'ni,L.  n?.!  mii  Dls.  10,  wilh  .»  capitu!  of 
Ul^'.'.COU  LLi  11  Hi.,,':!i  ■  IXl.OOi)  prefrrauL'c I.  t'j  c.irry  <«i  the  bj^iineii  of 
manufaoturers  ot  railway  plant,  railway  carraiiceii  airl  BltinRH  (inL-iu'lin^ 
e|i!ctrio  aod  pnejtua'.ic  Ik>1Ib  and  Ciuiuunic^torii'i,  iu.itiuf.t>.-turL>r«  of 
auVimntic,  oiKtrii:,  aud  othirr  LM'j|>liiif;i,  Sic.  'Ilii?  Tint  dinKt'>r>  are 
W.S.  Lafcwk  (Koraniiog),  A.  .M.  CarliKte,  an.l  F.  |i.  Dji-Iiit. 

MOKTBtUf  OOmftUS  TKAOTIOR  CO.  iLTD  )-ltfrgiiitrrcd  1>^  .  12  wilh 
aflapilal  of  £5,00?,  in  ilj  nKkt^ji,  t/i  ciirry  on  tho  buNinei<i  of  RU*i;tr]rian», 
elt*tri'-il  and  ui«<:luni=a3  eiii;inr<irs.  mpplicj-.*  of  el<!i:tricitv  for  nil  pur- 
pfifi.  Ac,  Th«  nubm-rilxTa  »r«  <1.  10.  ll»yl'Dia,  aki-tricJ  anipoMr, 
,1.  ,1.  WiUnii,  W,  ,1.  tilovor.  .  ible  tninufaciwr,  H.  S.  OjlptBliei-ii . 
W.  Oppeulisloi,  J.  Hannnill,  and  H.  T.i«ln-r. 

WELSH  ELECTRIC  TRACTION  CO.  LTD.j-Rt>;ii,tcre<)  Die  14,  wilh  a 
cKi>itAt  uC  £25,000  iu  £1  aiian^  tu  cairiy  uu  ilw  LiiHtBe**  of  rmilwuy,  Iruui 
war,  tidafimh,  tata^ioM  aad  faaml  cmuactota,  Wf^attft,  kuildera  of 
roUiiig  atoei,  alMtriaa],  maclitiitiMl,  bydiaulki  atnl  «aatial  «nxl>>M'*, 
mpi.tii-r-  of  v"et.li  i  tl  v.  .\  ;.  Tli»i  ■^uUn.-rilmK  are:  C.  J.  HIU,  Ur.  C.  fi.  t-"  "^', 

v:.  iivoiit.  \v.  <;.  ithoict.  m..<^,  m.[.e.I£.,  vr.  h.  nid«<ww  (ciwtii.:.'! 

«i>i(iBair),  T,  Utmid,  and  J.  llonit. 


CITY  NOTES. 
■BHORAn>A.-Bank  rate  4  per  eiBt  (mhos  July  19, 1900).  Prioa  at 

ailw  2Ji.l.  |)er  oz,  iDw.  20).  ConiioU  (2J  p?r  cunt.)  961  for 
money,  97-97J  for  ».:L--iuut  ;  2\  per  cent  97—971  iD.-c.  .Stocks 
and  Sliarea  ('oMliuuiU.in  P.iya.  D>'.'.  2}  and  .Ian.  14  ;  Ticket  Dayi, 
U<o.  Zl  and  Jan.  IS ;  Pal  iMyi,  Oac  3&  and  Jan.  lb ;  Miawg  Btun 

ATRICAII  DIRECT  TfiLEORAPB  CO.  LTD.  -The  otapoaa  on  tUi 
compaoy  K  4  |>er  cent.  in'>itm;c  lebeiiturr4  t^i  bearer,  due  Jin.  lit>  wSt  ba 
fiaid  at  I'ifT  a  l'i.«nk  l.ttL;  liirih^loiuew-laiu ,  1,  >ud  >ii,  l'..C. 

BLACXPOOU  ST.  AMHB  8  AND  LVTHAM  TRAMWAYS  CO.  <LTD.l  -.Vt  tlw 
annual  uie«tiDg  'Hi  \Vedne>ulay  a  renolutioa  wai  ptuix)  that  it  wa*.  iavltin 
able,  until  the  matter  lunl  roc«i/ed  further  (-<<ni<i<ifra'io«,  to  pr>OT«»)  wilh 
tb«  doubliug  ul  Uie  Ui>i>  aud  it*  Ptaipaiout  fur  alactiic  U-A^taoa.  A 
ee«Mnit(ae  ma  awaintad  lo  ooaiidar  and  ninit  upon  tha  qvartion  tt 
futai*  dsfdaiinmtii 

BRITISH  AND  FORSION  ELECTRIC  VEHICLE  00  ^LTD.}-An  atiridi!<sl 
pru«|iectu-  of  thin  cocnpany  will  be  found  "ii  an.  ther  paje  of  th«  ia<u«. 
The  c iiiiiKioy  ha*  i>Mn  formi^d  w^iUi  a  ihun  <  ipital  of  £16?.(X)9,  of  wUk'  li 
the  vendort  tal"  96,000  iu  fully  [nil  «h>TTn  in  pwt  p»yiii'-ul  of  tlm  pur- 
cliiw  cjiiMdenition.  The  ImUnoo  of  51,030  £1  ah  irn  ar«  inw  offetwl  for 
lul.icriplion.  Tlie  pi  iar*ctu«  atat^i*  that  Tif>  part  of  tlm  i**ue  haa  been  or 
will  be  undorwritlcn.  The  company  h»»  Iwen  forniwl  to  aci)uirr  the  a.iaela 
of  the  I/?ecMll  K  c-tfic  Ba'.tcry  i.'  >.  (I.vl.)  «ndcin«  hulf  nham  in  the  l.*«!ooll 
pilenti  iu  certain  rountric.,  tha  .lelitu  and  liablliti<^a  of  ihr  l,tcot>II  Com 
ptiiy  betug  paid  oS  by  the  mar  cowpany.  Tbo  pr«aii»st«M  aola  out  t'ae 
iviteiiU  wUA  an  to  to  tiMiian«d  to  tb*  mw  eaatiwqy  and  tiM  tanHfu 
piteoM  whiah  hav«  baao  aacwrad,  •'•4  of  iriilcb  tha  «an|MBy  is 
eutille.1  lo  a  li^If  Aharc.  .Vii  infttrnt'tive  rapirt  by  Sir  Wdlinni  ll.  I'ret?»e 
reifardiii((  tin*  luTrit.  of  the  l,9i!c<iJi  Kittrry  asoonitiany  the  pr>.w[i4ctu».  It  i* 
•.'UittieJ  that  the  battrry  i*UiniU  very  hi^h  in  the  lint  of  known  lAatteri&iaa 
re(;irdii  lighini's",  and  i<.  in  fa<  t,  aulli  iently  llxht  to  iioawer  all  pra-ti^ 
re'iuirruienta  of  i'!rctri,r  TehK  U?  motive  power.  It  will  l"i  r.'Miftin'i»re!l 
(h  i*.  Ihe  cor  "  l'oii<'rful,"  which  txik  a  proininenl  part  in  the  recent 
aut«aioti>r  trial,  all  lii<lehural,  Kent, wan  *i|uip|ic><l  witli  tlie  rrfecal!  !*a<t«ry. 
A  rejKirt  of  ibaie  trials  app<Mred  in  T/te  El'-triritn  for  Nov.  9  ai>d  \b, 
I90O.  .'.t  tlu!  couipnny'a  wjrka  al  Juxon  nlri^et,  Ijtmbslb,  -S  l■^,  tto 
rhat-uiDK  ei|uipui«nt  i<  oue  ul  tJti:  lioutl  prtiatu  aleoUii:  pUaUi  iu  Liiadoa, 
and  the  direcior.i  call  the  |iartieu1ar  attention  u(  tavcuton  to  the  valaa  •( 
tlie  |>ro|>erty  ti  - piireil  by  llie  onuptny  at  lAVboth,  XotUap  Hill  Uatv. 
,S:)Ulli  Kensington,  and  Khoredilcb  tor  tlic  pnrpiLC!  of  it*  bj«ino««, 
T:m.'  jnirchi^e  price  of  the  a^iietfl  "I  the  L?*c.!i>]J  Cohipioy 
been  fiie<l  a".  £60.(X)3  iu  fully  piid  nh»re«.  ami  for  till  ahare  in  Uie 
foriMiii  pittenta  uf  th«  l.>e.')l)  bttteiy  at  Jt'VJ.SOO  .€2,00)  in  cadi 
and  £23,5)D  in  fully  pail  ahireO.  Tftc  I,»inH»'h  pripwty  1«» 
been  Ji.  juired  f..r  £14,500  (£7,00)  in  c*-h  an  I  £7,530  in  fully  pxH 
sliatC'  .  Fur  the  Nottiag  Hill  projieity  £l,t'>}  in  c»»h  i«  to  li;  p«i>l  un 
>'>niplelioQ  of  purcliue.  If  t*!*  whoM  £'1l)0i*l  i  ■ -c  gflorftl  for  au'w— ip 
li-jn  i»  taken  up  the  comp*ny  will  po«  I-  I  I  i  I  '  .  .  l  e  of  £44,030  for  work . 
iug  cajalaU  Tl»e  taodor*  jJlr.  T.  <  i.  i  tvuiiiier.  and  Mr.  V..  Hwt)  nilli 
CdL  J.  p.  CaldwaU,  J.K,  %vi  Mr.  Higir  H.  FuUer  («dir<ct<»-  oi  the  D* 
Dion  Itititon  Cn^  form  Iho  diraetarata  of  the  naar  «n»|>Miy.  Sir  \\.  H. 
r*oiei  >  i«  ctn'^nUrv'  ^.nriT^i^T,  and  Ih^  it9cr»'tarf  i.  Mr.  S.  .\.  tr.ib'jitr. 
14,  U-r..:  i.-;:I,c  .  |i,iro.  l.,.i  -.  m.  E.<;.  Tiie  ■  hii^t  i  .r..--  ..f  iuier>»<l  in  the 
p:o-pecma  may  lie  fuiil  to  be  Uie  ndoe  uf  the  ]in))jertie«  aoquirei  by  tba 
cHioxay.  Tbaprop«rtriiiL%tnbetk«lUb*t<iM9Blaadnttb»««ll4qiijppid 
etatioB  of  the  fate  l/mdon  Kloctrioil  dab  Coi,  wMch  U  now  ac^itiind  for 
filMOO,  but  whicli  ia  auleil  to  have  origiiially  coel  b«-wecn  £30.0>3  mid 
£40,000;  ^Vi^  aj<e  iufornied  that  the  ubi.|uilou.  Mr.  H.  J.  I.i<v<  m  i^  ia  no 
way  a-«oTi»ta.l  with  ih'.  U  e»l  !  •  '  ;  n^it  ;>f  eli!>  lri;»l  vohi.le  eiit»rpri»"- 
CHBLBBA  ELSCrRICITY  BUPPLY  CO  LTD.— Tli*  trainfer  Unk«  of  the 
ilebruture  »1«  li  of  this  c  itiit.iiiv     re   ■  l.w  I    fr-.m  iSth  to  3l«l  intt. 

irl.-blH!    ■    '      t  I  .    lo..|rir*t<on  of  ilia's, l  -i  I       i.  -  ttil  - 
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EAaiON  *  CO.  (LTD.  —  U  f  learn  th«t  a  powerful  a^ndicftta  liu  been 
(urmoil  under  Uii-  *cylc  ot  "  Ktitia  k  Co.  (Ltd.) "  to  Uke  oT«r  tha  old- 
WttMMwil  tBgineering  work*  of  EaMoo,  Andenon  and  QxiMea  (Ltd.)  at 
Brilh,  KMt|  with  tlie  objwt  of  derelopioi;  in  this  ountry  tb«  Schmidt 
yilwa  ot  atilicing  highly  tu|<er(icated  aieam,  which  8jit«ai  ' 
ttmt  iimgiii  »<>roi>d.  No  [lublic  U^ue  t-i  to  be  mvls,  th«  m 
having  b«fn  lubKribtd  ptivat«ly.    (>(C  "  New  Coiii)«niM.") 

EAXTEKN  EXTBRBIOH,  AUBTRUJUIi,  AHD  OHIHA  TKLEOUPH  00. 

LTD.) — An  tnlcrim  di»idind  for  ihf  pi.^rtir  rnilcd  Sept.  30  Lut  i<t  2«.  6d. 
p«r  abare,  fre*  «l  tax,  payjiblc  Jun.  In,  l,  i  -<•■'.  ilci  l,ui'il  Ijy  ibe  <)irector« 
of  tiiU  cucnpany,  Thr  .^harr  rivi'«''T  :l  ■  l.t^c.l  from  7tli  U>  14' h  prtix. 
iocliuive, 

BLBCTUO  AHO  0£tlSK41.  INVS8TIUNI  CO.  (LTD. —The  director* 

I  tes)  to  ito  lis  awBita  V IM  vM. 

BLWura  Oft  (tsn.)— OMpoM  Am  to.  1  en 
tbii  sompmj't  ilMni  Aould  bt  pnwatM  to  fmfmimA  M  HtMn.  C.  J. 
Hambro  4c  Sam,  lH,  Oid  Broad-alrept.  Umdm,  V.C. 

HATKMIAL  TUmOn  Oa  (LTD.  :  -Tha  Iraonfer  buaki  uf  the  3|  per 
c«nL  and  4  per  cent,  dnbenture  %totk»  ut  Mm  «oiaf»mf  IM  cluewl  troiu  the 
ISiK  tu  3lt<t  ni>t.  miiluMvo  for  tht  |if»|MllllfcMi  o(  MwiMmM*  to  the 
liaU-year'a  iatarut  due  J*a.  I, 


PACIFIC  AND  BUROFEAV  TELEGRAPH  CO  [LTD  N  (i  r  i«  given 
that  the  eoupana  on  thia  compaoy'ii  4  |iar  reot.  guaraatood  deb«Dtitr«it 
due  SUt  iiuL,  will  b«  paid  oa  tad  alMr  tfakt  dat*  «t  Pan'l  Bh^ 

DarilwloiBew.Ua*,  Loadoo,  K.C. 
nooi  ncOBAmB  MmOM.— ThandVi  Jaik  3h  baa  IMM  aniafatoa 

a  (pecial  aeliliaK  day  in  tha  proirfaioMl  ctrtifieatn  (W  par  oast.  paW 

for  iiaOO.OOO  44  per  ceiii.  »rrund  ilebenturc  aUick  <>f  the  Vili/  of  tmdtm 
Efe'Hrie  Lightiw]  €■'.  \IAd,)^  and  the  further  ijtauc  of  2»2C0  ordi- 
narr  £10  fully-paid  Kharee  iNoi.  10,001  to  18,200)  uf  the  XoUing 
MM  Btetria  I^thUng  Co.  (IbH.  Tha  ennmittM  h»a  ardarid  tha  flrrt- 
tneotkiiMil  atock  la  well  aa  the  furtbar  iaeua  vf  iOJUn  4)  par  cant. 
cnmulatiTe  praferecioe  £S  fully-paid  aharee  (N'o*.  90,001  t"  50X00) 
of  the  Chiriwf  Cfou  aurl  >''nijwf  Eteririeitii  A'uppfy  Ctfrporotu  ti  f-tri.\ 
to       qunCtsI  ill  the  t.illii'iHl  Tlic  triiiuQiittM  haa  alan  l<rn  'lukr^l  to 

appoint  11  AfMviiil  *«Mlir:^^  iliiy  in.  an  1  lu  |^nt  a  iiuotation  160<)00 
6|ierceiiU  cutnuUtive  inferred  £1  lOd.  |>atd}  aharea  i  N'iia.  1  ti>  I50,C001 
of  the  KaljaoHU  EUUriu  Pomr  and  Lighting  Oarpomtion  l/Jil,),  and 
77.0SS  £1  rully-ptid  liiaraa  ISm.  1  to  40,000  and  100.001  to  137.063)  and 
60.000  £1  folly  p«d  Tendon.'  .hirea  Xoa,  40,000 1»  100,000)  irf  MorvunF* 
WIrtlni  Tr/  yraph  Co.  (  Ud.  ) 
WOKINO  ELETTBIO  tUPPLT  OMLTA)^wiqg  U»  «Wlt  lUi 

p  tny  invited  applicatinw  to  SSiMW  0  per  «wt. 

whiircA  uf  £1  each. 
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EvmOM  of  ODr  readc-n^  nill  b«  gratified  tollMrof  the 
excellent  work  wLicli  has  bi  tn  done  by  the  Bmatl  unit  of 
Elcctoical  Engineera  Volunteers  in  the  South  African  army,  a 
gnphio  aeeonnk  af  lAioli  wm  givan  by  Lieat-Col.  Ckompton 
in  the  lecture  pnbli?bc(3  in  this  issae.  At  the  time  this 
oonkiagent  volunteered  for  tho  front,  some  Boepticaliy  niindcd 
folk  BMV  h*w  had  ft  weBrt  .napklui  la  ttMte  hcKt* 
that  a!lhoiigli  Ibero  was  plenty  of  hard  fighting  to 
bo  done  and  plenty  of  railway  construeHon,  there 
wmU  be  litlU  track  to  do  of  neh  •  ufam  u  to 
give  an  opportunity  for  the  eni]iloyrQcnt  of  the  special 
tecttiucai  knowledge  and  trabing  which  electrical  eogiseers 
fomm.  (SnuBwtoBen  p«md  Ibo  oootruy.  ko««ver.  As 
lieut.  C<il.  CfiriMi'TON  explained,  tho  exiie<litioj3  ingtalkiiuu 
and  efficient  maintenaneo  of, the  arc  Ughting  plant  alone  more 
than  justified  fho  eorpi'  otiatwee:  bat  tho  wdt  ma  •Me  to  do 

more  work  tb.m  ibis,  and  the  men  lu'iiuitltd  Iherrukrlvt-a  well 
in  other  engineecing  work,  for  which  their  previoua  civilian 
timiiitag  fitted  them  cmiBaiitlj.  It ms gitHllylag  to IceraVliat 
M  •  nonlt  of  the  successful  employment  by  the  curp^;  nf 
tnotboi  mgiocH  for  the  moving  of  the  heavieet  guns,  this 
mflittfer  isnoir  occupying  the  ottnUoo  of  the  War  Office,  and 
UeuL-Col.  Crompton'h  advice  is  bobg  taken  on  the  design  of 
traction  eoginesfor  military  porposea.  Ijieat.-C!oL  OaonnoM 
was  also  able  to  itete  that  the  metoria  Cnas  was  to  be 
awarded  to  LlMlt.  Bicbbs  for  his  conspicnoun  bravery  on  the 
railwny  line  near  Vlsklsagte.  From  the  aecouat  of  the 
incident  in  tho  lecture,  it  is  Mcn  thrnt  ft  did  not  ocenr  in  the 


iMot  end  exdinnMit  of  Mtion,  but  «M  ia  enunplo  of  dtti 
(XKtl  and  diliberate  ooango  ol  vUoh  m  BagBBhrnen  aM 

justly  proud.  , 

The  attention  which  has  been  diraoted  to  th«  subject  ol 
electric  railroading  by  Mr.  W.  Luroomi'e  P»pe»  at  the 
Iiistitution  of  Electrical  lingineers  lends  additional  interest, 
fo:  T^ritish  engineers,  to  the  recent  opanh^  ol  the  longeet 
third  rail  cioctric  railway  in  existence.  TinB  railway,  whfoh 
extends  from  Albany  to  Hudson,  N.Y.,  end  is  worked  tinder 
standard  railwuy  con  li  i- is  38  miles  in  length,  and  it  ma 
pub  into  regular  operatiou  as  recently  as  the  23fld  ntt.  If  a 
gh*  aama  paitieolars  of  its  construction  in  an  article 
on  another  pairp.  notable  feature  of  the  cqmpmaot 
is  the  combination  ol  ifae  third  rail  with  the  overhead 
taoll^  lyatoiB,  the  latter  being  wed  on  portions  of 
tho  railway  passing  through  tho  towns  on  ttit  line.  This 
oomtunaUon,  however,  is  neoeasitated  purely  on  aoooont  of 
the  Anaiiflan  jnotieB  of  maabig  mala  tattirajra  thioagih  eity 
streets  and  over  level  cm^h-ing.^,  and  it  woulil  be  an:to  nnn(»ces- 
saiy  in  the  United  Kingdom.  Another  important  feature  of 
the  llaeisthatitisvrorfced  by  water  power:  bnt  tboog^  the 
energy  of  the  picturesque  Btuyvcsanl  Falls  mfty  serve  to 
keep  the  working  oosta  down  to  a  low  figure,  it  will  not  help 
tho  BritUh  n^lwar  eDginear  in  Ua  «Bda«m»  to  aolTC  ttie 

problem  as  to  tbn  rtilauve  cost  of  Htrain  and  ekclrlc  loco. 
motives  in  this  country.  Coal,  not  water  power,  is  our  main- 
stay and  principal  aoareo  of  eneiigy;  and  (he  perfofmaMa  of 
hydranlioally-driven  railways  airorda  data  cf  costs  which, 
although  oaefal  and  inatraetive,  are  not  directly  oompaiable 
with  those  derived  IWnn  ateun  loooniotive  ptaetiee.  Never- 
theless, the  Albany  and  Hudson  liaiiroid  will  be  welcomed 
by  electrical  engineeia  aa  an  important  step  towarda  the 
ultimata  oonversioa  ot  the  iail»»7  ajateina  of  the  wvdd  to 


pttbliahad  hi  onr  laat  latne  partioBlan  ot  flw  amaga- 

iniiut  cntcrtd  inlu  hy  llif  Manrhfster  Corporatinn  with 
Plot  KwiK«DX  lor  his  asslatanco  during  the  progress  of  their 
oe*  deotridty  woriu.  Prof,  ^aunr  la  to  be  letainea  Bjr 
the  Corporation  ;is  ihiir  consulting  engineer,  to  advifc  them 
diring  the  completion  of  the  new  works  and  extensions, 
and  to  aend  an  aaaiataat  down  to  aoparriaa  (ha  wotk 
that  is  being  curried  out.  For  this  Prof  Kennbuv  is 
lo  TfOftiv"  a  fee  of  4  per  cent,  on  the  total  expenditure 
OB  Ilia  wotk  ha  la  eaUcd  npon  to  aao  esemted  (tUe 
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ttpinittttM  tateg  now  MUattM  •(  ttMfiM),  or,  mt  the 

option  of  the  CoancU,  a  fee  of  £15,000.  It  is  aatiaftuitory 
tfa*t  an  uiutorialciog  originaUjr  designed  by  Dr.  Joum 
HommwN,  aid  aiiiw  tlim  gmfly  «itenM  ii»d«r  Hn  able 
gaidanoe  of  Mr.  'WnRrnsiirr^v,  should  haye  it-i  succein  ai  an 
engiaeering  enterpriae  aasaied  hj  secaring  the  best  adviee 
oUniulile;  bnt  u  tlu  nmr  worloi  aiul  «xtauloi»  have 
ftlroa3y  bsbU  (loaiijiicJ  an3  comtuonoc'l  by  Mr. 'WoRmxMfi^v, 
and  it  would  appear  that  praotioallj  nothing  romaios  bat  to 
floovMe  Um  vurjtag  oat  of  IIm  aootnots,  it  fa  mufbiUe 

that  the  Council  should  !-iinc:U(m  such  au  cnormoas  expendi- 
ture merely  for  soperviaioo,  wbioh  in  the  ordinal^  oonrae 
woold  have  bsMt  dOM  by  Mr.  VlatMnvaut  bfauMlf  aoA  hia 
staff.  It  looks  as  if  thn  withdrawal  of  Mr.  ITioomiioTTou  from 
offloe  and  the  approaohing  latireawat  of  Mr.  Wobduoha)!  in 
Mmb  li»TD  fluowB  the  alMiiieUr  oomnittM  iBa  tho 
intoftittttocf  jMrio. 

Av  tUbonato  jiiilgiiiMit  of  the  greatest  importance  to  the 
work  of  the  «T«oing  oontinuation  schools  of  the  London 
Bobool  Board  was  delivered  on  Thnrsday  last  w«ak  hj 
Mr.  Juetioe  WiU3  Mid  Mr.  JuHtice  Kkmnkdy  in  the  High 
Court  In  this  ci.sc  a  rule  bud  been  obUuued  to  bciitgitp 
for  the  purpose  of  ijaasbing  them  eertaia  diaaUowanon  and 
snrchargea  made  by  'listrtct  anditor  in  the  aocoonts  of  the 
London  School  Doard.  These  disallowances  and  surcharges 
dealt  with  sums  paid  out  of  the  rates  for  the  teaching  of 
soienoe  and  art  classes  on  the  lines  laid  down  in  the  Directory 
of  ih<  n oaril  of  Education  Secondary  Branch  (SoieiKie  uid 
Art  Department),  and  vere  fully  confirmed  by  the  launed 
juidlgM.  If r.  JaeUM  Wiua  dewljr  rttted  that  in  so  ftw  as 
the  expenses  in  qticstion  were  inenrrcil  for  .^cii  nce  ami  art 
sohools  and  classes  or  for  teaching  iwiolta  they  wer«  inde- 
ftmUfak  tai,  Am  Miditor  was  right  ia  disallowiiig  them. 
Or  tho  whole  the  point  of  the  deci^inn  soems  to  eonsi  il  in 
the  distinction,  as  regaidi  fiaaaoial  support,  drawn  boiween 
Mhooib  l»r  whilti  ftiid  mImwIi  for  AiUbm ;  fho  kttw,  kod 
the  Inttr  r  nnty,  majU^Uj  i»  maiiilBilMd  out  of  or  I9  the 
Aid  of  thti  ratbji. 

Wb  believe  that  the  majority  of  those  interested  in  the 
■eiantiGc  and  technical  evening-class  edacAtion  of  the 
BMtnpolis  lophjrdd  the  action  of  the  London  School 
Board  when  it  establiHhed,  on  the  grand  scale,  its  system 
of  free  continuation  schools;  for  the  then  very  recent 
onatioa  aod  equipment  of  nwniRnn  poljtaehnie  iiisti- 
tutions  rcndPTEil  the  step  unnecogsary  atnl  iva'stefnl. 
Besides,  it  vans  scarcely  likely  thai  tliia  introduction  of  cheap 
oOBpatition  into  tiM  odiualioiuyi  field  woald  aaiit  Iho  •volu- 
tion of  I',  brciail  systom  of  secfind-irj'  odncation.  On  the 
contrary,  u  seemed  uuly  too  certain  to  increase  the  alreadv 
odrtiqg  oonflttioii.  VatottrnMy,  it  b  not  piobolle  that 
this  judgment  will  suflBce  to  remody  to  any  extent  the  pre- 
niliog  edDoational  muddle, for, in  Mr.  Justice  Wii.i..<i'  opinion, 
Ihfl  whole  qiM^iin  iwal  •vntmlly  go  bsbco  tho  "Bmrn  of 
Lords.  .\piMrently,  the  only  purpose  which  the  prosent  case 
will  serve  ia  to  call  attention  onoe  again  to  the  absolute  laolt 
«f  •  nalioial  170*0011  of  Moeodaqr  onil  todnioal  odiioaitioii. 
^WilQgfaktioD,  in  aay  oase,  will  boueoded. 


Khig"*  OoOofe^Tlw  Lent  Tvm  ooanuaoei  on  Jtmuf 

17th. 

Obltaary. — We  regret  10  announco  tho  dcatli  nf  IjorJ 
AnuBtronr,  which  took  plurn  ycaterday  mormuf',  iu  his 
01st  jear.    A  biographical  uatioe  wiU  appear  in  our  next 

Cable  Mermptlona  udSap'drs: — 

&to  of  Inunuptlaa,  IMa  al  Ilspiir. 

Latakia— Cyprus   ......            June  21, 1899  ...  — 

Hugj^-Tkrifa                  .    Jao.    3,1900  ...  Dml  81.  IflM 

gwl— Manuiham    Xar.  %  1900 

0(jaai» — ^Hahalvia  »»M»**mw**  IJ*v.     MOO  u.  — 

Pmnibiuii— Oam                Var.^,tM  ...  '— 

Roiilgcn  Society.  On  Thursday  next  (Januarj-  '^T^)  this 
society  will  hold  n  meeting  at  20,  Hanover  squard,  W.,  when 
Mr.  A.  W.  Isenthal  will  rtsw  a  Paper  on  "  CJontiiiLMiSal  Progresj 
in  PracUcal  lUdiography  and  Appacatua."  Ua  the  same 
evening  Dr.  J.  IL  .SequiL'ta  will  MiovioaiB  ohm  of  Bodflit 
Uloar  t(e«ted  with  X-rays. 

BidnotiiBB  IB  HiWMH  Batai.— Notim  is  givm  \(f  Iho 
Boalora  Tdogotpb  Otob  of  tho  fdlowiog  reduced  tarilb 
to  oono  into  opentiott  on  Jnsanty  lit Cape  Colony,  Natoi. 

Transvaal,  Orange  RivBC  CoknuTp  AaSaniion  ood  St.  Helena, 
83.  G().  per  word ;  Southern  BKiodMi*  and  fiwakopmond, 
83.  8d.  per  word ;  and  NortiNai  BlioM»  and  NyMmlaad, 

88.  lid.  per  word. 

British  Association. — The  following  have  been  nnuiti^toJ 
Presidents  of  sections  for  the  Glasgow  meeting  of  the  Uritish 
Association,  September  11-18,  1901  : — A  (Mathematical  and 
Physical  Science),  Major  P.  A.  MaoMahon,  F.R  S. ;  B 
(Chmnistry),  Prof.  Percy  Frankland.  F.R.S. ;  C  (Geology), 
Mr.  .lohn  Home,  F.B.S. ;  I>  (Zoology),  Prof.  J.  Cossar  Ewart, 
F.R.S. ;  E  (Geography),  Dr.  H.  U.  Mill ;  F  (Staliatics  and 
Economic  Seioncoi,  Sir  Robert  Giffon,  K.C.B.,  F.R.S.  ;  G 
(Engineering;,  Lieut.  Col.  i\  ^.  Crompton;  H  (Anthropology), 
Prof.  D.  J.  CaaningliMn«  F.li.8. ;  I  (Pl^yaiology),  Fnf.  J.  G. 
UcKendcieb,  F.B.S. ;  K  (BotaayX  Prof.  I  Bayioy-Batfinir, 
Fits. 

The  Michael  Fwaclay  Home. — .Vafaiv  statej  tiiit  a  kins- 
wouifin  of  Fiiraday  hin  made  ovi  r  to  the  Browning  Settlement 
a  10-roLviiiod  honsn  at  Eaat  Hulwich,  to  bs  n9*d  ft?  n  home  of 
rest  and  change  for  the  poor,  imd  t  j  bj  c:\IIod  tha  Michael 
Fftr^d.iy  H'lme.  To  Ct  the  Iloiu  )  Lit  pi-rtaincnt  me,  the  9am 
of  i'l,'>0  will  ImTe  to  be  spont  on  alteratinn^  and  rppjiir.^,  and 
the  aiiuual  toiit  of  inaintoiianeo  and  ho-punli'y  will  be  al  leist 
ilO'J.  Tu  nuift  lUi-i  ouiUy  mi  appjal  1ms  been  mailn  for 
fund:),  and  it  i"*  linp-?d  that  nif'ii  of  scieBCy  will  give  their  sop- 
port  to  an  object  v,  hich  would  have  had  the  sympathy  of 
Faraday,  and  which  will  stand  ai  a  memirifil  to  him 
in  his  native  psri-h.  Subscriptions  ahouM  be  f  n  wanlnd 
to  the  WardsB,  Bobsit  Browning  Settiamant,  Walworth, 
Londott,  8.Ek  ' 

An  Agricoltoral  Applioation  of  Electrieity.— The  extremely 
heavy  firuit  crop  whiolt  oOMrred  th<8  year  io  SwitzerUad 
prompted  a  large  t>oot  msoafaeiurmg  firm  io  the  Canton  of 

Aargau,  to  tnrn  to  account,  in  a  novel  manner,  a  day-tims 
surplus  of  electrical  powt^r.  Tliey  erected  plant  for  the 
peeling,  coring?  and  slicing  of  apples,  for  the  further  treat- 
ment of  thuso  rinf,'  slices,  and  for  tho  oakiog  of  tho  preparoij 
slice?.  The  baking  or  drying/  of  tha  slicea  in  effected  by 
placing  thf  sUcph  on  grid  like  trays  which  succeed  oneanother 
in  an  oven  which  perm: I j  of  a  conliauous  succosMon  of  trays. 
In  'hi?i  ovan  tbu  biiking  of  the  .nlices  proieudn  rapidly  under 
tlie  influence  of  a  current  of  dry  air,  wurujtftl  by  previous 
p(i::agu  over  a  form  of  electric  heater.  The  product  of  the 
process,  says  the  '/.tiuehriji  fur  tMtroUehMtk,  is  of  exoelknt 

IlMtnlrtte  Copper  ProdMlkB  fa  flM  TTnitii  StMtnk-^Tho 
pmdnotioD  of  copper  by  tho  olwtfOlTtid  pniMii  now  »aumiiti 

to  about  20,000  tons  p«r  annum  in  the  United  States,  says 
the  Wf*t>rn  Fl'ftrinnn.  This  is  a  little  less  than  7  per 
cent,  of  tho  total  copper  output  in  the  Slates,  yet  the  ijuantity 
is  a  large  one  tind  .<d>ows  tlie  importance  of  this  branch  of 
•plliod  oleotrolyiis.   Honow,  tlw  prooen  ItM  by^prodact 
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foMibOillM  uliidi  mijrbMoai*  iBapactent.  In  tfat  diMtrolf  tic 
tMrtmiait  of  the  OM  Clw  imptnitiM  aw  mgunM  tarn  the 
attalDo  oopper  and  dcswa  off  from  ilu  nU  in  a  mm  oalkd 
-dndga  Ab  Mb  widQa  is  usoallj  rioh  io  flw  pfHloaB  motaU, 
jt  if  tnated  for  theae,  and  ]a(ge  amomiti  an  raooverad. 
n  has  also  bean  foani  that  tli*  noa-inetalUo  elemonts 
tflUnrinm  aad  ael«ninm  aesamalate  very  rapidly  ia  ihia  aladf  e, 
aoil  if  there  were  anj  grmki  Jemiad  forUuiiiiitwnld  be  Ailed 
irom  this  source  at  very  small  cost. 

Large  Indnotion  Coils. — Two  iadootion  ooiU,  giving  each  a 
•park  i'2'\n.  in  length,  repttnaUw  aboot  400,000  volts,  were 
•xhibi'ed  in  New  York  hj  i3a»  aakera  a  few  weeks  ago.  They 
are  described  b;  oar  eontemporar/,  (he  New  York  Kni/infring 
Newt.  ThejT  bave  been  made  for  the  Japanese  Govommont's 
fortbooniiqg  azMrimtntg  on  wireless  telegraphy.  The 
seoondtai^of  MMtot  tibaae  «oila  contains  about  125  miles  of 
No.  82  oappic  nin  maad  in  vHtkal  layant  whioh  are 
grouped  IB  two  lam  Motigiii.  Tba  wn  aoonti  of  a  bnadle 
«f  inn  nira  wrii^Bg  aboal  SMb.  ft  wtajMlf  •bowk  Uin. 
lM(faiiid  fhi  ■owndaty  aft  aiHiar  and.  lha  mm  kmdi  luning 
bean  4et«mlma  l»  aipaifanilaUy  itoM^ 
Tba  iclnaiy  winding  iab«  M  ampeeM  at  2S  votla.  The 
a—la  and-bwik  affamtan  ii  moontad  upon  a  separate  stand, 
wfaiob  oontdna  alio  tin  a^natabb  eoodenaer.  The  break  is 
made  in  a  bath  of  aloobol  bokwoan  pbttiaaoi  button-shaped 
electrodes,  the  apper  one  of  whioh  is  moved  up  and  down  by 
a  cAtn  movement  driven  by  an  eluctric  motor.  At  the  name 
iltno  the  lower  button  i«  slowly  rotated.  The  frequency  of 
the  break  may  bt  vaciad  Ikwi  one  to  atfKal  thowand  per 
«eoond. 

Institntion  of  Electi-ical  Engineers.  —  ifcur  the  conclusion  of 
Col.  Crotnpton's  lecture  on  iho  20lb  mat.,  and  tho  usual  vote 
of  tliiuiLslu  thf  Iuct.urer,pr'jfiui4ed  by  tLeohairm!in(l'rof.  Terry ), 
bad  been  carried  by  acciamatioa,  Mr.  Alesaader  biemeus 
proposed  the  following  resolution : — 

Tlut  llie  Institution  of  Kloctrical  GoginMro  offer*  Xhv  most  i::tr<1i;\! 
«uD||;ntulit40oa  to  tim  mombom  of  tbcC(irp*of  lili  otric.tl  Eiit;ujMri!  H  <y.d 
Eo^ucen)  Voluilt<«r«,  fonning:  t^«  vlwtrioftl  nngincor  unit  tb«  iiuuiii 
AMSIB  sraija  lipoo  tM  pttriotie  dcroti  m  tbitt  tb«7  h»vo  ibuira  io  pUcing 
ttamitlvai  and  tbair  teeiinicnl  akill  »t  tb*  iwrrioe  nf  thsir  country,  and 
upon  ttte  taocwuful  t«rmin»tion  nf  f  hdr  anluuu«  uid  Mlf-dvnyiDg  Uboun 
during  Din«  montb*  of  wrrice  lii  tHi^  <-.rU\.. 

This  hftving  been  seonnrled  in  an  able  speech  by  Mr.  H.  Hir^t, 
waa  c;irri«d  with  great  applause.  Mr.  J.  W.  Snan  than  rBfurrwl 
feelini^ly  to  tbe  loss«H  duslaiaed  by  the  c;:irp.i.  and  a  resolulioa 
iu  the  f:>llowing  terms,  seconded  by  Sir  il  ury  Miu:e,  wa^ 
curripii  in  si!«nco,  nU  the  members  rising  in  their  seatn :  - 

'I'ii»t  U;'-  I:iiliiulijii  ff  Klcetrical  Ea{;ina«r<  d«^ir<?«  i  i  i-i  ^r-y 

Mirroir  tod  to  tender  it>  hatrUalt  tyo^Mtbf  to  th«  reU'ive*  ot  Carp  jfaI  A. 
HsUawirenI  Swpan  K.O.BlMrt,  W.  a  WsaU^y, E.J.  We.t.  »  )> 
tMt  tliHr  ll*ea  wUb  ■wvlgg  with  the  Corps  of  Klaelrical  Bagioeen  Koyxi 
KpkI****''  Vuluntcen,  in  South  Africa,  and  *u  galUnll;  devgiang  their 
testafall  skill  to  their  cuuntr;'a  OMtL 

New  Inventions  in  Wireless  Telegraphy. — On  Saturday  last 
Prof.  Slaby  delivered  a  lecture  on  multiple  wireless  telegraphy 
before  the  Oeniiaa  Emperor  and  bii  aoite  and  a  distinguished 
andiaooe.  Prof.  Slaby  has  been  damting  his  attention  for  a 
«ui^d»rable  time  to  densiag  a  meant  «I  Hertaiaa  aignaUing 
between  several  tndepeodent  pairs  of  atatbaa  wilhont  inemes- 

aiee  iokaafering  wilb  one  anothar,  and  be  baa  now  anannUr 
ladttiadiaenUiy.  TbenatbodeiaployadaaaniatobaBiBple 
tonbsgi  ao  that»  if  wa  eaa  Jn^  liaai  the  email  amoiint  of  io- 
fannanon  ggbWabed  with  lepud  to  Mr.  Uaceoni'e  kteat  k- 
aaarobes.  it  woald  apfaar  tbm  ihe  two  eii^aaealera  bad  been 
proceeding  on  the  aaoe  Unaa.  DoriogtlM  lactare.  Prof.  SUby 
signalled  to  two  atatioas,  one  at  Scbiin  weide  on  tbe  U  pper  S  i^<rer , 
8  miles  distant,  and  the  other  in  the  Professor's  laboratory  at 
the  Charlottenbarg  Technical  College,  about  i},  mWni  distant. 
Messages  were  received  from  these  two  stations  in  tlie  U  ctiirc 
room  siuiulUuieously.  i''()r  bath  sets  of  the  reboi  hjl' 
ratua  on  tho  lecture  table  the  lightning  conductor  on  tlio 
chimney  of  the  SchitTbaui-rdaium  electric  lighting  station  was 
ntilised  as  an  air  wire  without  removing  its  eftrth  connection. 
The  Ircturor  i  xiilainc  l  that  the  arraii^'ements  were  such  that 
the  \vivv«8  in  the  two  Ottsed  wferu  of  ati  exactly  predotcnaincd 
length,  and  that  tho  two  sets  of  apparatus  were  each  tuned  to 
a  different  wave-length.  At  Cbarlotteobaig  an  air  wire 
le  aaatNi  long  waa  eiqpiloied,  attaaibiad  to  tba  loof  of  tba 


Tedudaal  OoHeiai  and  at  SeibOawaUb  the  wisa  waa  a  vartiMI 
ono  bung  down  baCwean  two  chimneys.  In  ttw  laltair  oaae 
the  wans  bad  to  paaa  ^ht  through  Berlin  fiNMn  eoalb-eaatto 

north-west  and  were  naturally  atennated  by  the  number  of 
diimnevs  and  high  bniltlings.  In  order  to  intensify  the 
received  wave  Prof.  Slaby  showed  another  invention  which  he 
called  a  "  Multiplikator,  "  a  word  whioh  may  perhaps  be  trans- 
lated aa  "  iatenaifier."  This  ia  a  re.^onatcr,  th,-  rtction  of 
■which  Prof.  Slaby  BxpLained  by  analogy  wilii  a  luning  fork 
which  only  emits  a  weak  note  until  it  ia  placed  on  a  suitable 
sounding  board.  The  resonator  intsreases  the  potential  of  the 
received  wave,  and  readers  i'.  rw-Anx  to  detect  on  the  reoeiving 
apparatns.  This  device  was  worked  out  by  Prof,  Slnby  in 
August  and  L-ommuoicatod  to  tho  AUgomcino  Eloktricitjits 
Gesallschaft,  the  company  having  .nince  that  date  developed 
the  invention  technically  with  the  assistanoO  Of  Ooont  TBn 
Aroo,  a  former  a..i4isiaut  of  Prof.  Slaby'a. 

Electric  Supply  Works  and  Board  of  Trade  Regulation.  B  6. — 
As  a  resalt  of  the  request  of  the  I'reiident  (if  the  Hoard 
of  Trade  for  further  information  (aee  7/i.  FU>  tr(n\nt,  Vol. 
XLV.,  p.  514),  the  London  ck-ctric  supply  companies  and 
local  anthorities  intereHted  m  the  supply  to  con.4uiner4  at  the 
increased  pressure  of  L'OO  volta  hive  prepared  a  draft  letter, 
to  be  presented  to  the  B^ard  of  Trade,  in  favour  of  an  ani^-nd- 
mentof  the  proviso  to  clau.nefl,  section  U,  of  the  regulations  of 
March  4,  IS'JiJ.  Tho  object  in  view  is  to  obtain  an  altordtion 
of  theolauBe,  ro  tha^,  failing  agreement  between  the  consumer 
and  tho  undertakers,  tiie  O'lr^s^uit  of  the  oousumer  to  a 
change  of  proasuro  may  1  ^  1  rnsed  with  and  tho  change 
be  allowed  on  eueh  termj  and  conditions  as  might 
be  settled  by  an  arbitrator  appsinted  by  the  Board  of 
Trade,  as  was  suggested  at  the  interview  ac«i>rded  by  the 
preaidcat  last  July  fU.).  Ths  draft  letter,  which  is  the 
outooma  of  a  oouference  held  at  the  afficw  ot  tbe  Waetminster 
Eleotria  8app^  Oorporation,  mentions  that  cartabieonsnmars 
refuse  on  any  oonditioai  to  agree  to  the  proposal,  and 
that  one  consnour  ean  nbaolataly  prevent  the  completion  of 
the  ebai^  of  pnaauo  our  n  wbole  diaknel.  The  letter 
continaea 

The  di>ubUii(  ot  tke  pnaur*  of  rapply  now  being  g<>«i«rfttl;  Rarricd  oat 
hu  for  ita  objtet  ao  ioermMi  in  Um  number  of  Uiu[m  wliidi  citn  be  •applied 
friim  the  aaaie  m»in».     Kmm  thin  reMiltt :  (I)  Tho  •»oid»ncp  -if  no 
(n^;^u•Jnlly  dinturbiu,'  '■if  «?nvt«  (ur  I     {nirpuae  of  increMing  the  wir.v 
j  of  exiAiiag  Daaioe.     ,U>  A  ba&u:?  wertiee  to  cunnamers  genermlly  bj  giving 
I  man  aqBlUie  vdugc,  and  a  ineana  of  lomriag  the  pdcg  ua  aeeMint  el  nar* 
I  eoonemlcal  ^tnbutian.   (3!  A  aavlDg  to  the  undertaken. 
'     TTi*  mtt^T      nf  .  l■l^ulprt^»le  conaequen-c  to  '.h^  Lieut  nulhorikT, 
i  lj._--AUlio  Mf  Iho  Ir-.-.rmtiK  i  1  '.luUirbenO*  of  th"  B-rMt-i,  wbiuli  i:i  :.rr  i.r  Ipn 

I  <>ile.  t<  all  L/HKlon  t«xi:epl  Iboae  area*  wbare  the  prenure  haa  been  atarted 
,>t  Tolla),  awl  in  riew  «( Ike  polBlll  |MMlliae  Of  the  iaild«rtikkblg  of 
«di>pl7  companie*  by  the  leaal  anOMiritiaa  it  b  daHiaM*  tlial  the  vtpiul 
expenditure  ■tiould  be  kept  at  low  a«  poMibla.  We  mbmit  tliat  ao  iocmM* 
in  the  preaiure  in  tliuit  daairable  from  the  point  of  vitw  of  biitli  tJie  loaaj 
authority  and  of  oouaunvere,  and  that  it  i>unrca(nntbUj  it  ahnuld  be  in  the 
poaer  of  a  few  indiv  uala  to  delay  or  prevent  an  improTcnnot  in  tho  metlkod 
of  aupply.  WtUi  regard  to  (3i  we  deaire  tu  stale  that  thi  immediate 
■a»t^  ]■  uere  laan  that  etTei't«l  in  iliatribution  loeaea,  and  that  the 
saving  in  capitd  outl^  ia  un  maina  to  meet  future  demand*.  The  uuder- 
takeni  |ioint  mit  that  any  aavinif  in  rtim-.ue  t>i«!r>>'iv  m».ti'  i«  Irm  tliiii  the 
reduetiona  tliey  are  in  general  nukiiu.-  in  the  r«u  i  Imr,  r^l  t,i  i-.,niu-uera 
anpplicd  at  the  higher  pmaure  :  iu  otiier  wunU,  that  the  probable  eaviAg 
in  revenue  baa  been  wiabeiagONsaataA  tar  thateeastieaetniaa  lbs 
proBta  to  be  Rained  will  vm  frtBS  the  lacrma  el  teibMa  wliMh  llie 
change  render*  poteible.  Such  an  alteralioti  in  tb<!  r«>.-ulitt!nn<  n.  we  deaire 
would  iu  practice  alTcct  ooly  a  few  indiv. liaiiN.  iiu  l  unul  l  :i  t.  deprive 
mn»timen  of  any  rii(ht,  except  auch  aa  haa  been  given  them  i>y  the  iatue 
r>f  thr  regulation  in  quettion. 

\Va  (urtlier  iiubmit  (1)  Uiat  thia  rt^ulatiin,  witliout  any  proTiaioD  for 
«pp«al,  leavee  it  entirely  in  the  hauda  o<  ctrtsin  oonaunura  te  at  UhS  uat 
undertakna  to  heavy  additional  expenae,  iietwMwt»mMwt  that  appsd  ii 
nllnerad  if  the  county  ci>um.-il  refute  their  oonaeot  to  the chaiig<!,  ur  impoae 
\'nj  uuaroua  condition* ;  aiwi  (2J  that  the  principle  ot  arbilratl<H>  in  allowed 
>n  prautiaally  evarj  otber.oaae  under  the  Proviaioual  Urdcra  when  diffl- 
^ItfiaariwMweiatto  aadaitshm  andpaUia  anlhsfllissw  IbA^^ 
a«  will  ai  batweao  the  mdartokin  and  their  conaonen. 

We  hope  on  con«ider»li(>n  tliat.  oa  thr  intrrvtn  nf  ™numfr<  w  ><jH  be 
amply  aafeguir<ied,  yuu  will  be  abi«  '.v  LX>i:-o  it  t"  :iu  JUi^iti  ':!  i  the 
regulation  in  i)ue»iian,  au<:h  aa  we  have  auggeated— vix.,  that  fur  ih^ 
worda,  "  with  the  cunaent  of  the  conauiner,"  in  ibn  ooocluding  ]iart  of  the 
pruviao  to  cl*u»e  6,  aectlon  It,  oi  the  ISoard  of  Trade  IteguUtioua.  1896. 
th«re  ahoald  be  aubatltuted  the  wordr,  "  on  »xA  Uruu  ami  rowlili  mi  a* 
wtg  t<  agnti  ttpwl'Mteirn  tin  untlKrtairrt  ami  tJtf  r-jiuumer,  or,  ftiihyf 
«anmtM,  at  wmg  be  itUl€d  Ig  on  arbHrolor  appnMft  tf  (At  Board  if 
nv<^"  oriMMb  to  lUi  elhst. 
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BRUSH  ELECTRIC  TRAMWAY  EQUIPMENTS. 


The  iSrash  Kleotrical  I'.nKineeriDg  Co.  have  the  credit  of 
having  boon  the  pioneora  of  Britiah-made  traction  cquipmenta, 
and  praise  ia  due  to  them  for  the  euccesBful  manufacture  of  a 
line  of  standard  British  npparatuEi,  competing  in  co.<it  and 
•sooUeDcc  with  the  foreign-made  equipments  which  were  firat 
in  the  field,  and  backed  by  the  prestige  of  a  lengthened 
experience.    The  company  can  now  point  to  equipmenta  of 


Kia.  1. 


tbeir  own  mannfactare,  in  which  all  initial  difiSouIlies  have 
been  enrmountod,  and  can  confidently  afiirm  that  to-day 
Brush  traction  apparaiu.s  hotd.s  a  position  fecond  tu  none  io 
every  easiential  that  maltos  for  success.  We  illustrate  in 
Fig.  1  their  standard  motor  for  lines  of  Sft.  Cin.  gauge,  known 
as  the  1,000  type,  and  made  with  four  different  windings  to 
give  17,  25,  80,  and  86  ii.r.  at  their  ftandard  ratings.  The 
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lowerroted  motor  Is  c^ecially  euitable  for  tramways  without 
heavy  gradients  and  with  licglc-deck cars,  iihcre  a  highspeed 
is  nut  required.  It  has  u  very  high  tractive  force  factor, 
enabling  a  start  to  be  made  wiib  a  tmall  current.  The 
85  11. r.  motor  of  this  tvpe  has  bttn  wade  simply  to  satisfy 
the  demand  which  is  frequently  foucd  in  ii|:ecific«tioni>,  for  a 


S-'i  II  p.  to  fit  a  Sft.  Bio.  gauge.  The  limitations  of  space 
available  on  a  Sft.  Gin  gauge  are  such  aa  to  make  it  inevitable 
that  a  motor  to  develop  80  H.r.  must  do  so  at  a  high  apeed. 
This  means  a  low  force  factor  and  a  very  large  increaao  of 
starting  current.  Apparently,  the  only  aolation  of  an  efficient 
equipment  for  narrow  gauge  line^i  requiring  a  high  speed  oa 
a  gradient  is  the  adaption  of  bogie  trucks  with  four  motor 
equipmonta.  The  25  h.i>.  motor  of  this  class  is  a  serviceable 
cotnpromise  between  these  extremes,  and  fills  all  ihe  require- 
ments as  to  speed  and  tractive  effort  for  an  average  hue.  We 
give  its  characteristic  cur^e  in  Fig.  2,  which  bears  out  oar 
foregoing  remarks. 

The  rating  of  traction  motors,  as  pointed  out  by  Mr. 
Sprague  in  the  discussion  on  Mr.  Langdou's  Paper  before  the 
Institution  of  Electrical  Engineers,  is  a  matter  which  is  of 
no  small  importance  as  it  inUuencea  both  the  purchaser  and 
thu  use  to  which  the  apparatus  ia  put.  The  standard 
American  rating  ia  based  on  one  hour's  run  at  rated  load  with 
a  temperature  rise  of  185  F.  It  is  quite  clear  that  tliin  rating 
ia  empirical,  and  is  not  intendeil  to  reprt^seut  actual  working 
conditions.    The  Brueh  Company's  rating  ia  bas«d  on  a  rise 


Kir.  S. 

of  115°F.  after  one  hour's  run  at  rated  load,  and  they  claim 
that  this  it'presents  more  nearly  the  capacity  of  the  motor  to 
do  its  work  without  injurious  heating,  ll  corrcspoudi  more 
nearly  to  what  the  motor  can  steadily  and  continuously 
perfurm  in  daily  work. 

Itesidos  the  1,000  type,  the  Brush  Company  are  also  making 
a  typo  of  motor  known  as  the  1,200a  type,  which  is  suitable 
for  traniwaya  of  standard  gauge.  This  motor  is  rated  at  33  h.f. 
at  a  low  speed,  and  can  handle  the  heaviest  kind  of  holiday 
trtitlic  on  steep  gradients  without  any  danger  of  overheating. 
The  question  of  overheating  is  in  fact  the  crux  of  the  traction 
motor  problem.  The  motors  may  exert  on  leist  and  show  on 
their  characteristic  curves  the  necessary  combination  of  speed 
and  torque,  but  tlio  proof  of  a  gocMl  motor  is  its  capacity  to 
work  at  a  temperature  that  docs  not  quickly  bring  it  in  to  the 
repairing  Bhopi>.  It  is  ttuo  that  performances  are  Eomc'time.4 
dtiiianded  which  are  outside  the  pti:jtibilitiis  of  the  dimensions 
available,  but  ou  (be  other  hand  the  intluence  of  good  ventila- 
tion will  often  go  a  long  way.  The  ventilating  arrangements 
on  the  Brash  motors  are  efficient.    The  upper  pole  pieces  are 
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slotted  out  from  their  face  to  the  outaide  of  the  frame  and  the 
openiogs  are  protected  by  a  shield  and  a  raised  edge.  The 
armatore  has  a  voutilating  slot  from  the  shaft  to  the  periphery 
and  air  duets,  piirallel  to  the  shaft,  supply  air  at  a  low  speed, 
which  ia  thrown  oat  at  tho  periphery  and  blown  through  the 
pole  faces  to  the  outside.  This  ventilation  (which  is,  we 
believe,  the  only  positive  ventilation  yet  fitted  to  a  traction 
motor)  is  extremely  effective  and  has  enabled  the  llraeh 
motors  to  be  rated  20*F.  below  moet  of  tho  motors 
on  the  market  of  similar  capacity.  The  frame  is  made  to 
open  downward  and  the  armature,  by  a  very  simple  arrange- 
ment shown  in  our  illuBtrations,  can  be  lowered  with  the 
bottom  half,  or  left  suspended  in  the  top  half  as  may  be 
oonvenient. 

Another  feature  of  the  motors  is  the  application  of 
automatic  oil  ring  lubrication.  This  improvement  is  of 
the  utmost  importance  in  keeping  down  the  cost  of  repairs 
and  renewals.  The  life  of  the  bearings  is  increased  from 
three  to  four  times  that  which  is  usual  with  grease  lubrica- 
tion, and  the  effect  on  the  wear  of  the  gear-wheels  is  almost 
equally  marked.    The  reason  for  this  is  often  over-looked — 


viz  ,  that  any  wear  in  the  motor  axle  bearings  leads  to  a  dia- 
pUcement  of  the  gear  pitch  circles,  and  a  corresponding 
increase  of  wear  and  low  efficiency.  It  is,  therefore,  true 
economy  to  give  as  much  attention  to  the  axle  as  to  the 
armature  bearings,  and  without  oil  lubrication  this  is  not 
eapy  to  do. 

The  Brash  Company  manotiaotnre  also  several  types  of 
controller,  among  them  being  the  HI  single  motor  con- 
troller, H2  series  parallel  emergency  brake  type,  HD2  series 
paraUel  controller  (Fig.  S)  with  rheostatic  brake,  and  the 
IIG2  series  parallel  controller  with  emergency  stop  and  a 
regenerative  position,  by  means  of  which  the  car  may  return 
energy  to  the  line  when  descending  long  and  steep  inclines. 
Besides  the  two  chief  items  of  traction  equipments — viz., 
motors  and  oontrollors — the  Brush  Companv  manufacture  the 
smaller  acceasories,  such  as  rheostats,  fusa  boxes,  and  canopy 
switchea  They  are  abo  one  of  the  largest  builders  of  ear 
bodies,  and  have  just  begun  to  place  on  the  market  a  whole 
line  of  standard  trucks.  They  are  thus  in  an  advantageous 
position  to  supply  the  growing  demand  for  electrical  traction 
apparatus. 


THE  ALBANY  AND  HUDSON  ELECTRIC  RAILROAD. 


The  formal  opening  of  the  Albany  and  Hudson  Railroad  occurred 
on  Xoveinbcr  S2nd,  and  is  illustrated  and  described  in  some  of  our 
American  cunlcmporarics,  to  whom  wo  are   indebted  for  the 


the  Albany  ikod  Hndion  CompanT,  the  distance  of  38  miles  being 
travemeil  in  53  minutes.  The  average  speed  vaa  about  35  milea  to 
37  miles  on  hour,  although  on  some  of  the  long  stretches  the  speed 
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Twao  Rail  Coasii-nox  at  Couamr  CkuwI]i«. 


following  article.  The  viwtors,  nuiii>>erinK  acme  75  leading 
technical  men,  who  w«re  invit«d  to  the  formal  opening,  were  carried 
from  New  York  city  in  «  ^jHicial  train.  The  run  to  Rensselaer, 
formerly  called  East  Albany,  was  tiiade  in  two  of  the  rrgular  cam  of 


was  over  50  miles.  Notwithstanding  the  newness  of  all  the  erjuip- 
liicnt  and  moat  of  the  track,  no  ditUcahy  of  any  kind  was  encountered, 
and  no  defect  in  operation  or  materials  was  discovered.  The 
operation  of  the  cars  was  euiouth  and  rA>y,  althoUjjh  the  starting 
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acceleration  was  high,  and  none  of  the  nnplevant  jerkin;;,  due  to  the 
reciprocating  action  of  ateam  loroniotlve*  with  which  all  of  us  are 
familiar,  wan  felt  at  any  time  ;  indeeil,  the  amoothncee  of  the  running 
was  one  of  the  mott  noticeable  featnrea  of  the  whole  trip,  and  was 


and  throughout  the  valler  of  the  Rinderhook  Creek  for  economical 
■pplicatiun  In  such  induotriea  a*  may  need  it  Already  nrf^tiationa 
am  ti«niiin|t  for  the  e.«uihli»hnifnt  of  new  industrial  to  utiliaa  lomo 
of  the  iurplui  ot  thi*  line  iMUllation. 


M 


ViKW  OK  THI  UaiUil  AT  Aliiajiy. 


partienlarlr  commented  npon  Ujr  the  nunj  steam  railroad  men 
prctent.  The  can  are  so  conatructed  that  lioth  the  ovrrb«a<l  trolley 
and  third-rail  connections  are  available,  the  overheail  connection 
being  neceeeary  in  the  cities  of  Ilad^on  and  Albany.  It  was  notice- 
able that  there  much  less  noise  when  the  thud  rail  was  in  use 
than  when  the  trollev  was  running  on  its  wire. 

The  Albany  and  Hudiion  Railroad  isi  the  longest  tliini-rail  electric 
railway  in  the  world,  and  the  only  one  even  appioAching  this  aiie. 
It  is  operated  entirely  under  steam  railroad  conditions  as  regards 
fpee<l,  power,  weight  of  can,  and  class  of  traffic    The  operation  of 


Between  the  thriving  town  of  Hudson,  situated  on  the  east  bank 
of  the  Hudson  Kiver,  ainl  the  city  of  Albanr,  N.V.,  lies  one  of  the 
moat  beantiful  ngiicultural  regioiM  in  the  I'nitL-d  States,  noted  not 


the  railway,  however,  is  not  the  only  use  to  which  the  current  gene> 
rated  in  the  Stuyverant  Falls  power'-hoiuc  will  be  applied,  as  power 
will  be  transmitted  to  and  distributed  in  the  cities  of  Hudson  and 
Albany,  and  tlie  towTis  uf  Keii*«laer,  Nivervillc,  Chatham,  and 
others  along  or  near  the  line  of  the  railway.  In  addition,  the  local 
trolley  systems  in  Kenwelaer  and  Hud->on  are  operuled  by  the  same 
power,  as  is  also  the  electric  lighting  of  these  and  other  (loints  near 
I'j.   The  same  power  will  lj«  available  along  the  transmission  line 


t\a  Srid  at  Albixt. 


only  for  the  products  of  its  farms  and  dairi>r«,  but  as  well  for  the 
cloth  snd  other  manufactuns  that  have  Veen  priKlnceii  in  it  for  the 
last  century.  The  valley  of  the  Kiuderbook  Creek  is  also  a  region 


Cah  Bhid  at  Hr(hv>N. 

of  beautiful  scenery.  Not  long  ago  the  Albany  and  Ilndscn  Bail- 
way  and  Power  Co.  took  over  the  inteii.-K>  of  the  dreet  railway 
conipanie*  in  the  town  of  Hudson,  the  Greenbiirh  and  Xoaau 
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'Electric  Hail  way  Co.,  the  electric  lightiai;  and  power  comptnies 
in  Hadaou  and  Rtnaaelaer,  and  the  r«ilway  formeiljr  op-iwled 
by  KtMiu  l>comotiTv<  known  aa  the  Kinderhook  and  Iladaon 
Railroad.  In  addition  to  these  properties  an  I  franchiiea  they 
also  secured  a  fine  waler-piwer  at  the  toirn  of  Sluyveeant  Falla, 
located  on  the  Kinderhook  Creek,  about  10  miln  from  Hudson.  At 
thit  point  the  stream,  which  rises  to  the  eastward  in  the  Birk»hire 
Hill*,  f»ll»  uWuptly  in  two  >>cauuful  cascade*  to  a  distance  ot 
10.1ft.,  furnishing  an  ample  and  practically  uafaUini;  source  of  water- 
power.  Here  ij4  located  in  a  fine  brick  buildiuf;  the  plant  necessary 
lor  the  production  nf  2,500  H.P.  Excluaive  of  the  exciters  there  are 
■tif^l  units  each  directlr  coupled  to  a  turbine  water-wheel.  Of 
theee,  throe  are  750kw.  tiirep-phase  machines,  niving  directly  12,000 
Tolu  at  60  cycles  in  each  phase.  These  machinua  supply  current  for 
the  railway  tramtmiasion  system,  and  for  ceneral  sale.  Two  multi- 
polar *.iOkw.  fiOO  volt  direct-current  machines  supply  power  to  the 
•ection  of  the  road  iiDine<liat«ly  adjacent  to  the  power-houM.  taking 
the  place  of  a  sul>-ataCion  for  this  section.  In  addition  to  the^e 
Jynamos  there  are  two  i-IOkw.  and  two  12Bkw.  2,200-ToU  ringle- 
pnase  alternating  madiinrA,  which  supply  the  light  in  Rsnaaelaer 
and  in  Hudson.  These  ni'ichines  feed  •ome  lights  direct,  but  for  the 
looft-distance  lighting  their  current  is  stepped  up  to  11,000  volts  or 
SS,(XX)  volts  for  transmission.  In  addition  to  thae  machine,  there 
are  two  40k  w.  (JO-voU  eicitcr*,  making  a  toul  of  10  dvnamoa 
altogether.  Each  of  the  10  machines  is  direct-coupled  to  a  horizontal- 
shaft  turbine.  Iti  addition  to  thi*  ei|Utpment.one  of  the  7&0kw.  and 
the  two  250kw.  siogle-phau  machine.')  are  arranged  to  lie  driven  by 
vertical  engines  in  ease  of  any  failure  of  the  water-power  supply 
through  ice  or  other  nbttnictions.  The  impounded  water  comas 
down  from  tlie  pund  in  two  parallel  st«el  tubes  7fL  Cin.  in 
diameter. 

Prom  this  power-house  current  is  distributed  by  means  of  an 
overhead  line,  s)lidly  omtrueted  on  wooden  poles  carrying  porce- 
lain insulators,  to  four  subi<tationj,  one  located  near  each  end  of  the 


OjfK  or  THE  Cars  *t  HriMOil,  New.Voiik  Cixt«al  Du«r. 


line  and  two  at  intermediate  points.  At  these  sution*  the  high- 
tension  alternating  current  is  received  in  a  battery  of  transformers 
and  is  bv  them  reduced  to  a  pro|H;r  voltage  for  the  roUrv  cunverters, 
which  changes  it  to  diioct  eiirreut  at  600  volt<,  at  whicii  pressure  it 
is  fed  to  the  third  raiL  The  railway  extends  from  Hudson  to 
Albany,  pivising  Ihruugh  the  towni  of  Stottvillu,  Stockport, 
Stuyveaant  Kills,  Kinderhook,  Valatie,  Xiverville,  North  C'hathom, 
Nassau,  East  .Schodack.  East  (:reenliui<h,  and  Ilensselaer.  from  which 
]x>iut  it  eroasof  the  Hudixm  Kiver  into  (he  city  of  Albany  npan  a 
»teel  viailuct  The  terminal  facilities  nf  the  line  in  Hudson  comprise 
a  private  right  of  way  entering  that  town  and  cfjtmeeting  immediiitelv 
outside  with  the  Chatbam  branch  of  the  Boston  and  .\lbany  Uail- 
road.  over  which  acceM  is  hivl  to  docks  on  the  river  and  the  tracks 
of  the  New  Vork  Central  and  Hu<Uou  Hirer  Kailroa>L  In  the  town 
of  Hndwin  is  also  a  large  freight  house,  *o  that  the  irei^ht  id  bulk 
and  in  iis  original  care  may  be  taken  from  the  connecting  railway 
and  hauled  by  the  eltrtric  Inoomotives  ot  the  Albany  and  Hudson 
Company.  On  the  other  end  of  the  line,  in  Ken.v<ildcr,  a  connection 
is  made  with  the  linea  of  the  l'uit«d  Traction  Ca,  o{>erating 
in  Allmny,  Tmy,  Cohoes,  ami  other  towns  in  the  neighbourhood. 
The  company  also  hits  tine  dock  facilities  on  the  Hudson  Itivcr 
at  this  point 

The  line  is  laid  throaghout  with  80lb.  T-rails  put  down  upon 
extra  heavy  ties,  solidly  bullasted,  the  construction  being  in  all 
wavs  e<|uivaleul  to  that  of  high-class  steam  railroads.  The  third 
rail,  which  is  also  of  steel  well  bonded  together,  i's  laid  at  one  side 
of  the  running  rails  ut  a  slight  elevation  upon  insulators.  The  total 
length  of  the  line  from  end  to  end  is  about  30  miles.  l.']Xio  it  will 
be  operated,  as  a  preliminary  installaUon,  10  motor  cars,  each 
equipped  with  four  motors  developing  75  li  i-.  each  ;  the  contract 
fiw  tIMM  cars  remiires  timt  they  shall  maintain  schedule  speeds  in 
ween  of  61  uilca  an  hour. 


THE  ELECTRICAL  ENGINEERS  R.E.  IN  SOUTH 
AFRICA.* 

nr  LiBirr.-coL.  n.  v.  cnuMitos,  e.e.(r.k.)v. 

At  the  retiuest  of  your  president  I  have  prepared  a  narrative  ot 
the  war  services  of  the  small  body  of  eleetncAl  engineers  who  left 
England  early  in  the  spring  of  this  year  for  S:>ath  Africa  and  who 
have  now  retaroed.  I  must  commence  by  reminding  you  that  the 
oorpi  of  Electrical  Engineers  RE.  Volunteers  was  raised  by  the  help 
of  this  InstitntioD  in  order  to  enable  electrical  engineers  to  place 
their  services  at  the  dispotal  of  the  country  io  case  of  need.  It  ia 
acknowledge<l  that  every  year  electrical  appliances  will  1;6  mire  and 
more  u<eJ  in  miliury  operations.  Up  to  la<t  year  the  special  work 
on  which  the  corp.i  had  been  instructed  and  drilled  for  home  service 
has  bden  the  managenisnt  of  the  searchlight  apparatus  used  at 
various  points  for  coast  defence,  to  which  has  bjan  added  some 
instmction  in  submarine  mining  and  cognate  matters. 

As  both  officers  and  men  of  the  corpa  (elt  thu  the  training  whieh 
every  one  in  the  electrical  profeasion  must  g »  through  has  made  oa 
alt  handy  men,  not  only  for  electrical,  but  for  general  mechanical 
engineering  work,  we  offered  our  services  for  the  war  in  South 
Africa.  Our  offiir  wa«  accepted  in  Diicember,  16^9,  and  after  some 
consultation  with  the  War  Ol1i-.e  an  e<iaipinent  wai  designei  by  oar 
own  offii^ers,  and  vm  manufactured  with  such  rapidity  that  our  first 
detachment  was  ready  for  embarkalinn  esrly  in  ^fsrch.  Five 
ofGcers  and  47  men  were  mobilise  1  in  February,  and  on  March  16 
five  olPicers  aud  47  miin  embarked  fr»m  .Sautli'impMu  on  lu.  "  Tagui." 
On  the  17th  two  ofhcers  and  one  non-comiuisiioned  otli^er  embjrked 
on  the  "  Custodian  "  in  charge  of  the  equipment  The  equipment 
has  already  been  described  in  the  technical  journals.  I  will  remind 
you  that  its  miin  features  are  porltblc  searchlights  mounted  on 
carriages  somewhat  similar  to  those  u^d  fur  field  artillery  gun«,  the 
electrical  energy  being  genera*.ed  by  dynain  >i  carried  on  sintll 
compound  steam  traction  enginea.  Special  cable  c^rts  were  also 
provided. 

I  do  not  propose  to  tike  up  your  tims  in  giving  the  detiils  of  eon" 
stniction  of  tli«  projectors,  engines,  dvnamos,  or  other  apparatus. 
Those  interested  in  these  matters  will  hive  full  opportunity  of 
examining  it  in  March  next,  when  the  headquarters  of  the  corps  are 
completeX  Although  steam-traction  engine)  were  chosen,  it  was 
foreaeen  that  the  oil  engine*)  to  which  the  corps  is  so  well  accustomed 
at  its  annual  trainings  w^ould  have  had  great  advantages  if  a  portable 
type  of  oil  engine  had  been  procurable.  A  supply  of  arc  lamp*,  with 
sjiectal  lanterns  which  could  iie  readily  packed,an<l  incandescent  lanipa 
with  fittings  were  a\f-y  sent  out  for  the  electric  lighting  of  working 
partie.4,  de|K)tB,  and  railway  sidings.  X  novel  feature  of  tlie  e^piip- 
ment  wiu  that  20  bicycles  were  proviled  with  reels  on  which  tine, 
uninsulated  coprier  wire  was  coiled,  to  serve  as  telephone  conductor*, 
and  a  sp«cial  light  and  very  portable  typj  of  telephone  waiobtsined, 
which,  as  will  be  aeen  herisafier,  gave  excellent  results.  The  whole 
of  the  remainder  of  the  equipment,  which  contained,  among  other 
things,  complete  seta  of  repairing  tool<,  tub  i  wcll<,  pumps,  and  port- 
able furites,  was  earofullr  considered,  and  subseiiueut  expenenoa 
sbiiwed  that  it  was  well  chosen. 

The  "Tsgun"  arrived  at  Cape  Town  on  the  4:h,  and  the  nnit 
disembarked  on  the  6th  and  were  cncamp<!<d  at  Fort  Knokke  for  a 
few  dava.  The  "Ciut<xiian"  arrive<l  on  April  and  the  c<iuip- 
ment,  including  two  of  the  S  Ion  miction  en/ine.s  anJ  four  5-toB 
waggons,  were  unlo»rleil  that  uight  CoL  (lirouard,  the  director  of 
raiTwavs,  at  once  applied  to  have  the  electrical  engineers  allachad  to 
the  railway  re-constraction  trains,  and  they  weru  ordered  to  get  ready 
to  move  iip  country  as  (|uicly  as  putsible.  Un  .S  ttur<lay -night, 
April  I4th,  the  whole  of  the  wjuipment  was  picked  on  five  Urg« 
ho^ia  trucks,  but  even  their  start  seemed  likely  to  be  delayed,  ai  the 
line  was  blocked  with  pre«s  of  trnltic.  I'nder  tbe;i«  circumstance* 
the  unit  received  an  invitation  from  the  electrical  engineeri  of  Cape 
Town  til  attend  a  »uiokin>:  conceit  to  be  given  in  their  honour  on  the 
following  Tuesday ;  but,  unfortunately,  this  could  not  )w  accepted, 
as  on  Monday  morning  the  unit  suddenly  got  or<l«n  to  start 

After  a  journey  nf  thrct-days  and  four  ui^-bin  it  arrived  at  Uetbalia 
at  .'i  A.III ,  April  ^>ih,  and  at  once  utf-losded  the  equipment,  and 
within  a  few  hoars  the  first  installation  of  temporary  electric  light 
for  war  parpoties  was  erected  on  the  Bcthulio-rosid  bridge,  which  wat 
then  tem]Hjrarilv  in  use  for  railway  purjioses,  during'  the  lime  that 
the  liiw-levol  deviation  railway  bridge  wa,^  then  coiiHtructed  by  the 
liailway  t'ioneer  ilegiment  to  replace  the  original  rail  way  bridge  which 
had  Iteen  destroyed  by  the  Hoera,  At  first  six  arc  lanip'  were  found 
sulticient,  and  these  were  erected  and  worked  nightly  fn>m  one  of  the 
dynamos  mounted  on  its  traction  engine  at  the  river  bank.  As  soon 
as  the  low-level  railway  bridge  was  complete  the  installation  on  the 
road  bridge  was  dixmaiitled  and  translerred  to  the  new  bri  Ige,  the 
approachea  to  which,  hting  tortuous  aud  having  stoep  gnulienta,  bad 
to  be  worked  by  the  engine  drivers  with  the  greatest  caution,  so  that 
for  some  days  the  arc  lights  were  useil  to  light  these  approaches. 

*  Lecture  delivered  before  the  Institution  of  Kloctrvcal  Ivoginem,  Ucc  20. 
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The  fint  time  the  field  telephones  were  pat  to  work  to  was  at  this 
pkcr.  A  line  vrus  laid  acrors  the  bridge  fnr  the  use  of  the  railwaj, 
and  a  good  telephone  iwrvice  otablifhtd.  During  the  time  that  the 
corps  waa  at  Bethnlie  Sergeant- Major  Brown,  B,E,  and  .Sapi>er 
PhiUipn,  E.E.,  were  iient  out  with  part  of  the  telephone  efiuipment 
to  acoompanr  a  flying  column  which  left  Bethulie  on  Mav  2  to 
join  Q«neral  Hart,  who  waa  then  moving  sooth  from  Smithfield. 

As  the  telegraph  line  between  Bethulie  and  Smithfield  had  been 
destroyed  the  new  field  telephone*  were  brought  into  us«  to  ntaintain 


inntalleiL  It  must  be  not«iI  that  it  i«  somewhat  of  a  feat  to  e»xty  out 
a  temporary  job  of  railway  lighting  of  this  kind,  and  to  work  it  con- 
tinuously without  any  failure  or  interruption  from  Mar  to  December 
(i.r.,  Up  to  the  date  of  writing),  oiing  only  one  eneine  with  no  spare 
plant,  and  the  credit  of  thi«  execlK-nt  service  must  b«  mainly  given 
to  the  small  detachment  that  was  left  at  Bloemfuntein  under  com- 
mand of  Corporal  Bicker  Caarten,  to  whom  has  since  1i«en  entnuted 
thv  design  for  a  permanent  installation  to  replace  this  twnponry 
plant. 


TUAlTtUM  K!tUI>E»  TaKEH  Ui  T  HV  THk  CitHrt. 


communication  with  the  firing  column,  and  this  waa  kept  up  with- 
out anr  failure  during  the 'time  the  column  ad\-anced  until  it  met 
Onersl  Hart  General  Hart  ws«  thus  enabled  to  be  put  into  com- 
muuicatioQ  with  Lord  Koberti  via  Bethulie,  temporary  communica- 
tion being  made  between  General  Uart's  camp,  IJ  mile*  from 
the  telegraph  line,  by  bare  copper  wire,  No.  22  gauge,  laid  on 
the  ground  from  the  bicycle  reels  supported  by  a  sjiecial  belt  to  the 
body. 


The  advance  section  at  Vet  rirer  joined  the  reconstruction  tnina 
and  remained  with  them  during  the  luonths  of  May  and  June — i.e., 
until  the  work  of  rpconAtruciing  the  rniln-av  waa  completed  tlirough 
the  Orange  Free  State  up  to  the  Vaol  Kiver.  The  ei^uipmcnt  of 
this  Ku.  1  section  consisted  of  Ko.  S  traction  engine  with  its  dynamo, 
two  waggons,  subse<|uently  increased  to  four  waggons,  two  proiectora 
with  their  liniVjers,  two  cable  carta,  extra  cable  cuUed  on  drums, 
IC  arc  lamps  with  suitable  poles,  hoisting  gesir  and  the  necessary 
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Oh  May  Cth  the  unit  arrived  at  Bloemfontein  and  wa*  uplit  up  into  ' 
two  sections,  one  going  on  direct  to  railhead,  which  was  then  at  Vet 
rii'er,  the  other  swtion  remaining  at  lilocmfontein  to  carry  out  the 
electric  lighting  of  the  goods  yard  and  locomotiro  shops.  At  this 
point  an  installation  of  arc  and  incandescent  lamps  was  erected  and 
worked  by  No.  1  engine  and  dynamo,  Atui  lias  Wti  running  ever 
since,  the  installation  being  gradunlly  increas(til  in  si^.e  until  there 
are  now  16  arc  lamps  and  a  large  number  of  incandescent  lamps 


accevories,  a  «npply  of  incandescent  lamps  with  suitable  fitting, 
14  seta  of  field  telephones,  a  supply  of  insulated  and  bare  copper  wire 
telephone  conductors  coiled  on  reels  which  could  be  either  carried 
on  the  bicycle  or  on  special  slingi!  strapped  to  a  man's  chest  in  such 
a  po«ttion  that  he  could  either  pay  out  or  wind  up  a  conductor. 

The  work  at  \'ct  Hirer  nuiy  bo  taken  as  typical  of  many  other 
works  at  which  it  was  ni'ce;«)nry  to  work  all  nignt  by  artificial  Ught. 
The  Itailway  Construction  Cor]i9  RK.  wa-i  engaged  in  constructing 
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a  tu&in  briJge  acrom  the  rirer  appRwehed  by  lung  deviatioiu  from 
the  main  line  ;  in  these  were  three  uniAlIer  oridKce.  The  lighting 
phint  had  therefore  to  be  erected  at  each  of  these  brides  in  turn. 

When  the  Vet  River  work  was  completed  the  aecbcm  moved  on 
to  Smaldeel,  and  there  u  iu  joiavd  by  Major  Crompton  with  a  draft 
which  had  left  Cape  Tou  u  on  May  4th.  Major  Crompton  brought 
with  him  a  third  traction  engine  with  iu  dynamo,  an  addtioual 
•upplv  of  concentric  cable,  two  addional  5-ton  waggoD»,  >tore», 
bicycfea,  Major  Crompton  then  took  over  command  of  the  unit, 
and,  as  the  occasion  aroee,  the  whole  of  the  Bloemfontein  section, 


Tko  or  Tiir.  I'M  .11 '^)l<l  LiMBiaao. 


with  their  atorea,  were  gradntlly  moved  up  to  join  the  unit,  leaving 
only  a  email  detachment  of  aix  men,  under  the  command  of 
Corporal  Bicker  Caarten,  to  work  the  temporary  lighting  plant  at 
Bloemfontein. 

Early  in  May  Col.  Oirouard  reqairtd  the  aers-ieea  of  additional 
railway  telegraph  men,  and  Capt.  Bain  was  detailed  for  this  work, 
and,  with  a  detachment  of  seven  men,  was  sent  on  to  repair  the 
telegraph  in  ailvance  of  Railhead.  This  was  a  service  of  great 
importance,  entailing  considerable  pcrtonal  risk  and  exposure. 
Capt  Bain,  who  was  eventually  assisted  by  Lieut  0'Shangbne.ssy, 


IIattuii iiu)  Of  LucwursuiT. 


remained  at  this  work  for  several  months,  and  eventually  was  pat  in 
charge  of  the  whole  of  the  railway  telegraphs  in  the  Transvaal,  under 
Capt.  Manifold,  U.K,  A<lminii'tralor  of  Railwav  Telegraplie,  his 
detachment  being  strcogtheiied  from  time  to  time  by  additiou»  from 
this  unit,  aa  well  as  from  the  Royal  Engineers  and  other  corps. 

The  No.  1  section  commenced  lighting  work  at  Zand  Kiver  on 
ilay  IMth,  this  work  being  of  a  very  similar  nature  to  that  of  the 
Vet  River.  It  aftcrwnrdii  advanced  with  the  railhead  construction 
trains  to  the  Rhenoeter  Spruit  to  aewist  the  working  party  building 
a  crib  bridge  at  that  point.   Uerc  a  particularly  smart  piece  of  light- 
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iDg  work  was  carried  uut  The  orders  were  received  at  S  p.m.  The  ' 
traction  engine  was  ulMuailMl  from  ita  truck  and  hauled  its  waggona 
and  stores  ilown  to  Kbenoster  Spruit,  3  miles  away,  the  light 
stores  going  do\(U  the  damaged  railway  line  on  a  truUcy.  Eight 
arc  lamps  were  fixed  on  poles,  and  light  was  fumi«hcd  to  the  work- 
ing party  by  nightfdll,  5:30  p.m.  Tlie  new  and  first  reconstructed 
bndge  at  Hheuustcr  was  completed  on  the  2l)th,  and  there  being 
then  no  lur^e  work  ahead  requiring  arc  lights,  the  detachment 
went  forward  with  the  construction  train,  and  were  emploved  prin- 
cipally on  the  actual  work  of  buildin)^  the  eiib  piers,  nzisg  th« 


LocoMUTivi  Anaa  BxTrLii  or  Lttwsra.vn. 


beams  and  laying  the  rails  until  the  line  wa.t  completed  and 
r«ilhead  advanced  to  Tailnsch.  During  this  time  the  equipment 
was  left  behind  at  Roodeval  in  chaivo  of  Sergeant  Phillipa. 

During  the  next  eight  days  the  detachment  had  an  cxci  ting  tuna 
as  the  enemy  under  De  Wet  and  Theron  were  threatening  the  line 
and  reconstruction  worka  The  electrical  engineers  formed  port  of 
the  reconstruction  day  shift,  the  working  hours  being  genernlly  from 
6  a.m.  to  6  p.m.,  but  sometimes  up  to  18  midnight,  so  that  on  these 
days  the  men  were  18  hours  consecutively  at  work.  From  Khenoster 
up' to  Taibowh  the  enemy  at  the  advice  of  Thuron  hod  destroyed  tlie 


View  or  CoskTaciTios  Tsaui  Amu  Fioirr. 


line  very  completely,  not  only  the  larger  bridges,  but  all  the  smaller 
',  culverts  were  olown  up  ;  in  some  places  the  rails  for  considerable 
distances  w  ere  twisted  and  contorted  by  dynamite  cartridges  tired  at 
every  lish  joint 

On  Wediiesday,  June  6,  Taibosch  Spruit  was  reached,  and  seeing 
that  arc  lighti  would  again  be  required  at  this  point  and  at  the  Vaid 
River,  C^Dtoin  Lloyd  was  sent  bock  with  two  engines  and  a  few 
trucks  to  oring  forward  the  electric  light  equipment  which  had  been 
I  left  at  Itoodcval.    llis  journey  down  the  threatened  line  to  ItoodeN  kl 
I  was  a  moat  exciting  one.    At  Vredefort  Weg  he  wot  called  upon  to 
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arrMt  the  FieM  Coroet  Le  Roax,  who,  although  he  had  takan  the 
oath  of  alleifiance,  had  been  obierrei  aij^dlia^  to  the  eoemj.  Thia 
train  vas  expected  to  be  attacked  at  any  paint  aouth  uf  thia,  and  th« 
utmoKt  pm-AiitiunK  bud  to  be  taken.  A<  tlie  water  "apply  at 
Bood«val  vfn'  known  to  be  Kcantj  he  left  one  locoinotire  to  till  up 
it*  tanka  at  Uhenoiter  and  took  one  on  to  KooderaL  lie  there  found 
that  the  amall  ({arrLBon  had  been  threatened  for  daja,  and  had  been 
on  hanusiog  niKht  duty  during  thuc  time.  On  bia  approach  to 
Rhcnoater  Spruit  he  found  that  the  line  waR  blocked  hy  aonie  trucks 
which  were  heing  uaed,  somewhat  irregulaily,  for  abitting  tenta  and 
camp  equipment  K<iuired  for  a  new  camp. 


ItErAiiuxa  Buiooi  by  Ahc  Liobt. 

Aa  Otpt  Mnyil  knew  that  Dc  Wet  waa  preparing  to  cat  the  line 
to  the  north  of  Ulienojit«r  this  delay  teemed  likely  to  rceult  in  the 
unit  losing  their  electrical  ci|uipmeut  A«  it  wan  the  line  waa  only 
cleared  in  time  to  f^t  the  tram  nway  a  fiiw  houn<  liefcin- 1>«  Wet  com- 
menced bis  attack  on  the  Khenuetcr  camp,  which  resulted  in  heavy 
loeaea  and  in  the  destnictiun  of  the  new  bridge,  the  water  supply, 
and  of  the  valiukble  ammunition  and  atorrs  then  at  Rooderal.  The 
return  joumoy  nortliward«  waa  of  the  nio*t  exciting  nature.  The 
train  was  made  up  with  some  of  the  trucks  in  front  uf  the  luco- 


and  cut  botli  railway  and  telef[rapb  wires  so  that  the  construction 
traini  were  entirely  cut  off  from  lb«  auuth. 

Durin);  the  time  that  the  arc  li|{ht«  were  beinx  uiel  on  the  bri  Jge 
at  TaiboKh  on  the  nitthta  of  the  Tib  and  Hth  Lieatenaat  Patt  soc- 
cumbad  to  enteric  fever.  This  wa«  a  great  Iob.4  to  the  unit,  as  tbb 
oUioer  had  himself  deaigned  a  great  portion  of  the  arc  lighting  and 

f rojeetor  plant,  and  thv  loss  nf  his  services  greatly  cripplisl  the  unit, 
le  bad  to  be  left  at  Viljeon's  Drift,  where  he  was  nanwd  with  extremo 
care  by  Dr.  ani  Mn.  Dixnn,  Ur.  Uixon  biiag  the  meilical  oUi:cr  to 
this  aeetion  of  the  railway.  Here  Sapper  Weakly  also  fell  ill  of 
eatetie  fever,  probably  brought  on  by  the  expoeura  at  RooderaL  He 


A  "  Biacrrt'Box  "  Laaau. 

lingered  for  some  time,  and  cTentoallv  died  at  Vilj  eon's  Drift  on  the 
STth. 

Durin);  the  time  that  the  unit  wns  at  Tuiboanh  Major  Crompton, 
taking  with  him  Sergeant-Major  Brown.  RK.,  and  Company 
Sergeant- Major  Rjrkf,  w^nt  nouth  with  tlie  field  telephones  to 
attempt  to  nuke  temporary  communication  at  the  point  where  the 
t«le>;niph  Unm  hikl  been  cut  by  the  Bx-rs.  Mikjor  Cromptuo 
returned  to  his  cimmind  at  Tailvwch,  leaving  tha  two  non-coma, 
with  Lird  Kitchener,  who  arrived  at  K  ipjea  on  the  9th.  They 


LttlT.  CoLONBJ.  (  ROMPTOS  AT  HoMB,  E.TTBBIAHCISO  HIS  OUtST  CaFT.  WiBBWl :  Tll«  CaB  IB  WHICH  HE  UTIU  H)B  KSABLT  TWO  MolTTHB 


motive  »i  that  in  case  of  the  leading  truck  being  derailed  it  could  he 
throim  otf  more  ea&ity,  and  thua  lew  delay  cauaed  than  if  the  loco- 
motive itself  wens  derailed.  It  was  Dvcc«>«ry  to  examine  the  track 
with  lamps  placed  on  the  leading  truck  and  thua  by  lanip  signalling 
bock  to  the  uDK'ii'C  drivt-r  to  cnntTol  the  rtmning  of  the  train.  In  this 
manner  the  train  was  worked  back  to  Taiboech. 

At  Vreilefort  Weg  Captain  Lloyd  arrested  and  brought  along  with 
him  the  Field  Cornel  L«  Roux.  By  the  lime  Captain  Lloyd  posaod 
Va-dcfort  Wej;  De  Wet  had  been  succcwful  in  bin  attack  at  Rheuoeter 


were  able  to  eatablish  communication  witli  the  aouth,  and  thug  kept 
him  in  touch  to  north  and  south  until  tlie  telegraph  lines  were  again 
in  wurkioK  order. 

Railhead  reached  the  Vaal  River  on  June  10,  and  at  this  pomt 
an  itHlollation  of  12  lamp*  wa*  erected,  atid  on  the  llth  the  firet 
train  cM««d  into  tlie  Tnin^vMl  and  some  luppliea  were  s«nt  to 
Lord  Robsrb*  at  Prctori*.  It  mav  be  here  remarkwl  that  a."  dunng 
the  advance  of  nulhoal  from  Bctliulie  to  the  Vaal  tl.e  arc  lumps 
were  worked  on  19  nighta,  it  is  probable  that  the  period  of  recon- 
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■tmcticg  the  lire  was  shortened  by  nearly  the  nune  nunib«r  of  dayf, 
but  even  if  one  Di^fat'it  work  ia  only  considered  to  be  eqnal  to  two- 
thirds  of  a  daj'a  uork  th«  night  work  rendered  poaaible  by  the 
■ection  must  have  baAteiicd  the  advance  of  railhead  by  not  leas  than 
12  days,  aod  the  mcney  value  alone  of  this  to  the  nation  must  baTe 
many  time*  rcpnid  the  entire  coat  of  equipping  and  lending  ont  the 
Ele«tiical  En^inevra. 

After  one  nighi's  lighting  at  the  Vaal  the  very  thorooRh  destruc- 
tion of  the  line  to  the  .-tOHih  by  De  Wet  necessitated  the  sending 
south  for  a  iiecond  time  both  construction  trains;  the  unit  accom- 
panied them,  havine  the  lighting  equipment  at  Viljcon's  Drift  under 
Ijergeant  Brown,  The  construction  trains  working  south  were  con- 
■tantly  ibreatmed  by  De  Wtt,  and  cn  the  night  of  June  14  both 
timina  were  attacked  by  hiui,  aod  were  summoned  to  surrender.  As 
thif  was  the  first  ocration  in  which  the  Electrical  Engineers  were 
under  fire,  peihaps  I  may  be  permitted  to  desciibe  the  attack  at 
•oroe  length  : — 

Very  early  in  (he  morning  of  Jone  14  the  nisht  working  party, 
which  consuted  chiefly  of  Royal  Engineers  and  Volunteer  Koyal 
Engineers,  none  of  them  being  Electrical  Engineers,  were  at  work 
rebuilding  the  cnb  piers  cf  the  recenlly  cdostrucled  bridge  at 
li(eaw»pruit ;  at  this  time  one  of  the  construction  trains  wu;  drawn 
ap  close  to  the  working  party,  who  were  at  the  hreak  in  the  line,  the 
other  train  Leirg  nbotit  hall  a  mile  to  the  north  oo  ita  way  to  shunt 
cnipty  trucks  ou  a  siding  a  mile  further  north. 

The  first  trouble  noticeil  vta  the  derailing  of  the  leading  tnick  of 
the  noitbem  train.  This  was  caufed  (>y  a  alone  having  been  wedged 
by  the  Boers  between  the  main  and  the  guunl  raits.    Aa  soon  as  the 


Ode  or  the  TaAfnos  EsotiiEs, 


tnin  was  pulled  up  it  was  fired  on  by  an  attacking  puty,  which 
apparently  surrounded  it.  The  trooM  on  the  train  promptly 
Rplied,  and  with  good  elfrct,  as  the  Boers  drew  olf  after  balf-an- 
hour"*  tiring,  and  concentrated  their  attack  on  the  other  pwty  at  the 
Spruit,  but  during  this  .sharp  attack  tlie  vans  and  coaches  of  the 
northern  train  were  riddled  by  bullets,  and  those  sleeping  in  them 
had  narrow  riicu(Xi<.  The  attack  coming  at  first  from  the  south 
aide,  the  engine  driver  started  to  move  the  engine  nurlhwards.  The 
Boers  then  niuiie  a  rtu-li  on  the  uuanned  working  party,  who,  with 
one  officer  and  (iO  men,  were  taken  prii>oners ;  the  remainder,  however, 
escaped,  but  could  nut  rejoin  the  pculy  defending  the  trains. 

The  Kleclricul  Engineers  bad  formed  the  day-working  party,  and 
having  been  many  liourv  at  work,  and  consequently  very  tired, 
were  sound  asleep.  Th«Mi  of  them  who  were  sleeping  outside  the 
tmckv,  clcige  to  the  working  party,  were  captureil  by  the  Boers  before 
they  were  able  to  regain  the  train.  At  this  time  the  Boers' 
firing  WBs  very  heavy,  and  three  oHicers — i.e.,  Lieut  iliclem,  R-E., 
Lieut  Bigge,  KE.,  and  Lieut.  Holmes,  of  the  Koyal  Irish,  were 
seriously  wound e<l.  Three  sapMn  were  killed,  the  engine  driver 
and  a  number  of  others  serioiutly  wounded,  and  of  the  native  work- 
men about  30  were  kilUd  or  wounded.  At  this  time  Ue  Wet  sent 
in  a  memngcr  summoning  the  train  to  surrender  as  the  Boers  were 
greatly  >U{ivriur  in  forte  and  had  gun  a.  No  attention  was  paid  to 
the  message,  and  the  n-maining  lroo]ie,  who  were  then  under  the 
oonunand  of  the  tllicers  of  tlie  Electrical  Engineers,  took  up  a 
position  on  a  ridge  of  rock.^  which  ran  transversely  to  the  train, 
Ircm  which  the  train  could  be  protected  without  the  men  being 
«i|K«ed.  This  position  was  held  for  several  hours — in  fact,  up  to 
dnj  break— the  tiring  of  the  Boers  being  continuous  and  severe.  On 
the  other  band,  the  poeiliuu  we  occupied  was  so  strong  that  the  Boers 


were  unable  to  approach  the  train,  and  soon  alter  dtjbreak  they 
withdrew  from  the  attack.  Towards  the  latter  part  of  the  time  the 
Boen  were  much  disconcerted  by  the  shrapnel  which  was  lited  over 
them  by  two  guns  placed  by  I>>rd  Kitchener  in  a  poaition  to  the 
south. 

The  night  was  intensely  cold  and  trying  to  every  one  ;  the  whole 
of  the  defending  party  were  asleep  in  the  trucks  when  the  attack 
commenced.  Altboui-h  taken  at  such  a  serious  di'a'ivantage,  every 
man  on  the  train,  without  distinction,  behaved  as  coolly  and  i[ttietly 
as  if  they  were  no  enemy  present.  It  wa^  a  diflicult  matter  even 
for  old  and  trained  aoldiers  to  free  themselvea  from  the  crowd  of 
Baautoa  who  formed  the  native  working  party,  and  w^ho  cleared  out 


Teaitjuh  K.voixe  wrru  Laboe  i;uir. 


from  the  train  at  the  commencement  of  the  firing,  but,  in  spite  of 
this,  there  was  no  confusion  ;  tiramunition  wai  <|uiclly  served]  out, 
and  our  men  got  into  such  strong  positions  that  it  wa.i  impoaaible 
for  the  BoeiB  to  make  their  attack  sncceaafuL  Everyone  behaved  so 
well  that  it  ia  difficult  to  single  out  anyone  preecnt  for  special 
praise.  Although  the  Electrical  Engineers  cngnged  on  this  occasion 
were  comparatively  a  small  parly,  yet,  uwlug  to  so  many  of  the 
nightworking  party  having  been  surjiriiied  and  dispersed  in  the 
first  instance,  tney  formed  nearly  one-third  of  the  troops  left  to 


Heaviest  Qt  5S. 

defend  the  trains.  If  De  Wet  bad  lieen  successful  in  catching  and 
destro^ng  these  two  trains,  which  contained  so  much  cmistiuction 
material  and  all  the  tools,  as  well  as  the  moat  rkilled  body  of  recon- 
■truction  ofiicers,  the  break  in  the  line  of  ooiuiiiunicat  ions  would 
have  remained  open  for  a  long  period,  and  certainly  would  have 
seriously  atfected  the  future  movements  of  tiie  more  advanced 
portion  of  Uie  Army  then  in  the  TransvaaL 

The  attack  caused  the  Electrical  £ii>'ineera  to  tem]iorari]y  loa« 
the  scnrioea  of  one  othcer  wounded,  and  Corporal  Sellon  and  aix 
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apperi  taken  pruoner*.  The  remainder  went  »outh  with  the  can- 
Htrnction  trains  to  Rheooiiter.  iind  axguXtd  in  the  building  of  this 
important  l>ridf!v.  Whilst  iherr,  orders  were  received  from  army 
headquarter*,  that  the  wholu  of  the  Electrical  Kiigineer*  nhniild 
come  up  to  Pretoria  at  once.  They  started  on  the  20th,  leaving 
Lieut.  O'Shaugbneaay  to  complete  a  system  of  telephonea  connect- 
inc  Ithenoster  Caiup,  Lvuwspniit,  fioodeval,  and  other  points 
which  had  been  recently  threatened  or  Attiicked  1>y  Ue  Wet  After 
carrviiiK  out  this  work  he  joined  the  headqiurtcrs  at  Pretoria  on 
June  Sii. 

After  arriring  at  Pretoria,  the  engineer-in-chief  found  quantitiefi 
of  electrical  work  for  the  eorpe,  as  all  the  forts  which  defend  the 
town  bad  b««n  Gtted  ui>  with  varinu*  elei:trical  apparatus,  not 
only  for  electric  lighting,  but  there  were  signal  signalling,  telephone 
and  other  wires,  which  required  to  be  sorted,  labelled,  and  their 
uses  understood.  The  oil  engines  which  supplied  the  motive 
power  for  driving  the  dyiiamus  bad  purpocely  ncvn  damaged  by 
the  Hocr*,  and  had  to  l«  repaired  and  set  to  work.  The  small 
and  inefficient  searchlights  which  bad  been  u<«d  by  the  lioers  were 
replaced  by  a  system  of  incandeectnt  lampe  placed  so  as  to  illuminate 
certain  pomta  which  were  liable  to  be  threatened  by  the  enemy 
during  night  attacks. 

This  Work  at  the  forta,  which  was  of  a  very  intereoting  nature, 
was  followed  by  teaching  the  garrisons  bow  to  use  and  maintain  the 
electrical  apparatus  in  working  order.  Other  parties  of  oar  men 
were  employed  in  fitting  up  electrical  lighting  in  Tarioos  public 


TitLD  TaurNom  Bii-ycli  mrio  with  Wisi  Dbi  u. 


boildtDgs  which  sen'ed  as  sunply  ttoKS,  and  in  the  large  hospitals 
which  were  then  twing  Marteu  inside  and  outside  Pretoria.  In  some 
cases  these  new  instnllationa  were  worked  fmni  the  public  supply  of 
the  town,  in  other  cases  Be])arate  generating  machincrv — steam 
engines,  dynamoe,  and  systems  of  conductors — bad  tu  be  put  down 
for  each  joli.  The  plant  for  this  was  Dja<le  ud  fn>m  material  found 
at  or  near  Pretoria,  nio<>t  of  which  was  in  a  damaged  condition  and 
had  to  be  almost  re-made  before  it  could  be  uscfuUy  employed. 

During  this  time,  as  the  whole  of  the  Rand  district  surroumiing 
Johannesburg  is  supplied  with  electric  light  and  pow  er  partly  from 
a  distant  generating  centre  at  Hrak  Pan,  the  Military  Governor  of 
Johannesburg  axkea  for  and  obtained  the  services  of  Capt  Leaf  as 
hia  electrical  adviser,  and  from  time  to  time  rimous  works  were  super- 
vised by  liini  and  by  other  oHiccr.'i  of  the  corps,  eo  that  the  electrical 
plant  of  Juhanueiilierg  and  district  was  gradually  got  into  order. 

It  will  be  interesting  to  those  who  have  rend  Ki'ler  Haggard's 
novel,  "  Jess,"  to  know  that  our  camp  at  Pretoria  was  close  to  the 
site  of  Jess's  cottage.  Its  position  was  well  chosen  ;  we  had  a  stream 
of  water  handy  for  washing  out  our  eninnes  and  we  were  close  to 
the  railway  and  railway  workshops.  Tliue,  wc  were  in  a  most  eon- 
venient  pwitiun  fur  repairing  the  various  pieces  of  apparatus  that 
we  were  installing  in  the  forts  and  public  buildings.  Amongst 
others,  the  Oovemment  Printing  Works  of  Pretoria,  worked  by  their 
own  electric  generating  plant  transmitting  power  to  motors  driving 
each  set  of  printing  machinery,  was  put  in  order  and  worked  by  u*. 

Earl^in  July,  Klectricul  Engineers  wer«  several  timed  called  upon 
to  extricate  an  engine  which  was  proposed  to  be  used  to  liaul  12-ton 
&U.  quick-firing  guns  to  various  positions  near  Pretori&  This 


engine  and  a  gun  was  hauled  out  of  a  drift  almost  in  the  middle  of 
Pretoria,  into  which  it  bad  sunk  in  the  course  uf  an  experimental 
run.  A  few  days  later,  after  the  driver  of  this  engine  had  placed 
the  gun  in  position  near  Dv«rdep<Mrt,  he  took  his  engine  down  to  a 
spruit  in  order  to  (ill  up  bis  water  tanks,  but  approached  too  closely 
to  the  soft  ground,  so  that  the  engine  turned  over  on  its  side  and 
could  not  be  got  out  until  we  were  sent  for. 

Great  praise  is  due  to  Capt.  Lloyd  and  CspL  Leaf  and  the 
detachment  engage*!  on  this  work,  which  wa«  earned  on  throughout 
the  night  The  way  in  which  the  Electrical  Kngineers  handled  the 
engines  and  gun  made  it  evident  to  the  Otticer  Commanding  tlie 
Artillery  that  the  Electrical  Engineers  were  so  capable  that  he  place<l 
the  engine  and  the  two  guns  in  their  charge,  and  the  subsequent 
work  of  placing  ihe»e,  the  heaviest  guns  ever  taken  into  the  field, 
was  carried  out  by  the  oHicera  and  men  belo^ng  to  the  corps. 

On  July  24,  a  (tin.  <}uick-firing  gun,  weighing  with  its  carriage 
ISi  tons,  was  hauled  to  the  top  ol  tjuagga  Kop,  T  miles  to  the  west 
nf  Pretnria.  and  1,300  fc«tt  aUtve  it  I  the  averaj^  slope  up  which  the 
gun  was  hauled  was  1  in  10,  but  there  were  point  parts  of  it  which 
were  steeper.  On  August  1  a  similar  gun  was  hauled  up  a  slope 
averaging  1  in  6,  and  in  some  places  1  in  5,  to  a  redoubt  on  the  top 
of  this  hill,  about  S  uilea  east  of  the  town.  A  few  days  later  two 
large  traction  engine*  lielonging  to  the  Director  of  Steam  Transport 
were  put  under  our  charge,  under  the  officers  of  the  Electrical 
KngineeiB,  and  with  these  and  the  other  three  engines,  making  five 
traction  engines,  a  regular  daily  service  was  organised,  and  stores 
of  every  description  were  transported  to  various  |H>ints,  chiefly  to  the 
westward  of  Pretoria,  the  longest  run  being  to  Commando  Nek, 
98  xqiles  distant,  where  a  ile{K*>t  was  formed  for  tiring  columns.  Tlie 
servioe  on  this  road  lasted  for  many  weeks  ;  in  fact,  up  to  the  time 
the  corps  started  for  England,  and  was  carried  oat  witJiout 
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any  mishap  or  loss,  although  daring  the  whole  of  the  time 
the  line  was  threatened  by  the  Boers,  and  we  were  informed  that 
sniping  frequently  went  on,  but  as  far  as  we  were  concerned  no 
one  was  hit.  A  new  system  of  cacorte  wiis  ikdopted,  sufficient 
men  to  form  two  or  mure  escorts  being  nut  under  the  command 
of  the  officers  of  the  corps  and  encamped  with  us.  The  anxieties 
connected  with  thi.<  rervice  were  greatly  roduectl  by  an  excellent 
system  of  signalling  the  position  of  the  trains  which  was  introduced 
by  Capt  Lloyd. 

'  Earlv  in  June  a  part  of  the  detachment  left  at  Bloemfontein  left 
under  Lieut  Stubln  and  worke>i  under  the  army  telegr»iih»  repairing 
telegraphs  slid  erecting  new  linei.  They  lrekke<i  the  whole  journey 
from  Bloemfontein  to  Pretoria,  onlv  arriring  at  Pretoria  towards  the 
end  of  July.  After  their  arrival  at  Pretoria  Lieut  Stublra"  party  were 
employed  for  some  time  un  new  tf  lephone  lines  connecting  the  forts 
with  the  town,  and  later  on  took  another  party  down  weiftwarda  to 
Standerton. 

TowanU  the  Utt*»r  part  of  August  a  party  of  Electrical  Engincvrv, 
undwr  Capt  Lloyd,  were  sent  up  to  Brugspruit  witli  a  set  of  search- 
light apparatus  and  acce»«ories,  which  was  erected,  and  the  light 
shown  from  the  lop  of  the  shaft  of  a  colliery  near  Hrtigspruit  Sution, 
the  dynamo  being  driven  from  the  mine  engine.  Capt  Lloyd 
returned  to  Pretoria  and  left  the  detachment  for  some  weeks  under 
the  command  of  Lieut  Bigg,  and  there  is  no  doubt  that  the  presence 
of  thiis  searchlight  grcallv  reduced  the  liability  of  night  attacks  from 
a  strong  commando  under  Eraamua,  which  thre«tened  the  Pretoria 
and  Dclagua  B<iy  Railway  at  this  point  On  September  4  one  of 
the  engines,  with  dynamo  and  16  arc  lights,  were  taken  dora  to 
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Machadodorp  hy  Captain  Leaf  anil  a  Mnall  party  i  f  Klectricnl 
fcii.nnct  r?,  ,infl  nt  iLia  jioint  an  iijfiliilliit:.  n  wai  erected  to  Biipply 
light  to  ihc  various  runuii>(;-Fh(di>  «r'l  !■  uniini;  kla)>e«,  m-  itt  thai  lime 
conTOj*  whicii  snpplietl  dire«  oolumnv  with  f>cd  h-.vl  htrt  t>i  b** 

Od  Aiigiut31  iaerguaut- Major  Brown.  RR-,  »ii>i  Corpoiul  DaUiiu 
Wtn  >ttaiaiMl  to  Lord  Kitchenar'a  Ktair  to  u«e  their  bicycles  and 
fidd  tcle{du>ll«  M  r«<|uired  at  the  (rout  I'p  to  the  time  of  the 
arrival  at  Pntoria,  aa  tho  olDccn  and  lamicn  were  coiiriaally 
ctsploTed  aa  railway  work.  litUa  omMtitomtj  wm  given  for  the 
inpperM  to  \iae  iboir  bieycle*.  hot  oRtr  arrival  at  Pretoria  they 
proved  to  he  of  the  greatest  value  :  for  m  Aa  wnvfc  at  the  forii  and 
ti  til  iiiifrs  was  ?eatter?d  over  a  l^r^e  are*  it  nec«»Mtatcd  the 
uHicfr-  ;iMil  iiuMi  iiiGviD.;  riijiidlv  fiijiu  pjint  to  point,  an-;i  the 
whole  (if  liii:  bitycies  were  in  lull  -isl-.  fo  by  Ihuiraid  thcSOmin  who 
rode  them  wer«  almoat  douldetl  in  v,il':>'. 

■  Un  Septeraber  17  tlie  witter,  M«cotDp«tiied  by  Cape.  L^af,  wat 
tnAimm  by  Xobnti  todif  low  ovoatry  to  the  ««*t  of  Maeba- 
tMarp.  in  mm  to  Hpott  vkathar  any  of  tha  traedon  engine*  coald 
■1w  elliciently  uatd  there.  At  tbJa  titua  Capt.  Dain  also  cauicdown  to 
Wat«rfal  Onder  in  charge  of  Ihe  railway  telephone  work,  and 
Lieut.  CHhauuhiitray  wa.'<  in  ooiuDiund  uf  the  luoru  udvauc«d 
trlfgiaph  work  near  Koomali  Poort 

Early  in  Offo^r  the  writer  wn«  onieifft  to  England  'ly  Ivord 
Rubert»,  in  uiiKt  lhat  hia  recent  cxp«ri>  tn  i'  mi^,-ht  be  ntiliiied  in 
diwixning  IrswitiW  engines  for  ruilitarv  jiiirf  s*-.  ("apt.  Lloyd 
re-atMimed  command.  Front  this  date  iIil' woik  tvini  on  i.nmtcr- 
niptcdly  until  the  kler  end  of  Octobar.  Tiiu  unit  by  lius  timu  wait 
IB  a  acattanA  «MHliliaa.  Tk»  laiga  BUiabar  of  joba  baing 
earriad  oat  all  over  Ilia  TiauvMl  aDd  Orang*  Knt  coloDiaa 
dcnuinding  imall  di^taebmunts  at  varioua  placet). 

It  wiM  whiht  in  charge  of  hia  Standerton  detachment  that 
Tiient.  Sliililia  m  nc;nly  l.isl  1  life.  Hi?  duties  ncceatitnted  u 
jonn.i  y  liy  tail  un  ;i  ]:ne  kiir^wii  t:>  I  i-  tlinjuti-acd  by  tliucnetuy.  At 
a  jHiiiit  Mil  the  hue  mar  \  liil.liu^U'.  n  IVw  mil<;«  nortft  of  Staii- 
ikrlMD,  sijiiif'.lum;  WL-i  obicrvod  "ii  thr  line  which  louXi  il  rulln-r  like 
dyniuiiilt^  Li<;ui.  .'^E.ull<>^  wuut  i'orward  to  examine,  mtd  iujiii«- 
dlatt'ly  lired  od  by  a  large  party  oi  Boera  concealed  aboat  300rt  </lf. 
Trying  to  regain  the  engine  be  wua  hit  again  and  a^in  until  at  U*l 
bo  rollad  into  tba  drtch  by  the  «ido  01 iIm  Una*  Tlia  tmiRwaa 
captnrtd  and  all  not  Ullcd  or  wounded  9eio  takeo  priaonant  The 
train  wiu  then  blown  up  and  burnt. 

Towards  the  end  of  October  orders  were  received  from  the  engi- 
netr-in- chief  to  concentrate  the  unit  and  hriiiil  nvc-t  xhf  triajority 
of  the  stores  so  na  t<j  be  ready  to  move  huiuuwariU  m  ici>j|it  of 
farther  orders.  The  vi\T!t>M  detachments  were  gtadualiy  collectdl, 
auJ  un  Ort.-Ur  -I'l,  i  vunly  four  month*  »ince  they  arrived  in 
Pretoria,  the  unit  steamed  eouth  for  Hlocmfonteio.  '  Seven  men 
mn  kit  bdiiad  ia  Putaria  to  take  their  dUebaiga  thcia :  four  of 
tb«N  bad  bwB  gifOB  etTilliB  employment  niidw  tbe  Imperial 
ment,  and  three  were  takn  np  liy  privata  CBpkqr- 
t  on  the  Rand, 

A  4H  honrb'  jonimy  took  us  I0  Blocmfontiin,  where  we  com- 
pleted the  banding  over  of  equipment  and  packing;  for  our  final 
Qvparturc.  But  even  duriii)»  inin  timi>  tlif  "  }i  ir.  !\  m  1111 " -v.-if!  not 
alloW<;(l  to  be  idle— 0  niili ,  to -  r.U^  ..f  ti  U-pl,  .rn  lino  r  -niieuting 
outfying  camps  were  laid  under  C«pt.  lUiun  tliieetii/ii,  wluiti  (  .^]lL 
Lloyd  was  sent  off  to  NorvaU  Potit  lu  re]K>rt  011  an  eluctric  Ii^ht 
installation  at  the  hospital  there.  1{«  oku  had  to  report  on  the 
<olBra  lighting  of  the  i«il»ay  depfit  at  Blocmfoutsin  fivm  the  naw 
lowB  ecklnl  itatloB.  Had  not  ordei*  tm  the  tmit  to  nave  south 
flBllIf  for  Cape  Town  been  received  it  ia  probable  tlial  the  men 
aid 
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latin  be  discovering  frv^b  jobs  to  turn  their  hand!>  to. 
Ykt  one  more  check  was  met  tre  the  unit  finally  arrived  at  f  jipe 
Town.  N'j  transport  was  absolutely  ready,  and  so,  to  avoid  the 
jMWMbilily  Lit  till-  baHcBcd  find  fierce  w.atriw  stri^ins  terror  into 
iliL-  liiiuls  i>f  (Uc  [wucfful  inluibi^int.^  .f  (/d)i<'  i  iiwu  \h\:  t  loo.'ahu f!v 
KletUioil  tWijjiucti*  wur«  ki'jjl  ior  three  days  in  tlie  .i:o  l  iirji^  .  1 
KtelUnboscb,  and  not  until  S.auHay,  Novemlier  17,  <lid  tlu  v  1,  .n  li 
the  port,  where  Uie  train  took  them  right  along  Mdc  tht  ".Noiiuitu 
Castle."  After  an  uaveatful  aad  estnordinanly  tarn  pamage  the 
tbi^^i^  brought  aloogiido  the  quay  at  South  am  ptoa  oa  the  evening 
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Nolo  has  beea  made  in  N«w  Vork  newspapers  within  the  last 
fMrdayaof  tba iMlia||<rfjKlita in Ahakaof  the «kl  traua  o mi m n ml 


Kbb  that  wn  to  give  the  United  Stataa  almoat  diT..-ct  and 


anication  bv  lund,  acrciis  Siberia,  with  JSurope.  So  fiwaa  the 
writer  is  aware,  the  i;u  --i;m  part  of  the  enterprise  has  aever  been 
larmtod  in  tbia  aouBtiy.  It  was  an  epu^ode  of  Mugular  intcruatiunal 
'^'^   '   Tb»  pwuBt  tkmUxa  it  not  Um  important.   


.  ,         ,  ---fcrlliaVirtBiUCresfc 
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Sotuc  40  years  Sino  the  then  chief  of  the  Ros'ian  Ministry  of 
Wajs  and  C'uuimunicatione,  (Jen.  Tfchcwkin,  submitt«d  to  the 
Sibfrlan  Comniitto*  a  proposal  to  connitt  St,  Petersburg  with  the 
shorpsnf  the  WllowSea  by  mesns  of  a  telegraph  line.  Thi.'»  proptwition 
was  i^t ,:|it<il,  ih'l  iit  the  «ime  time  it  w.ts  tiugpeiited  that  this  line  lie 
fxtended  from  tbe  seashore  by  a  cable  to  America,  ilt,  L,  Gerhard, 
who  wsi  at  that  time  director  of  the  telegraph  departneuti  and 
to  whom  the  vstrly  development  of  the  nu*«iatt  telegrapb  eyetam 
is  chiefly  due,  »tarted  the  work  on  Ihit  !!r«at  line  witl)  much  energy, 
and  in  Ifitil  tbe  line  Kn-'nn-Tinnien,  1,3-V5  vernU  in  lens^b,  waa 
completed.  Thip  line  formed  the  fir&t  link  between  Luropeaa 
Russiii  and  Siberia.  One  year  later,  in  1HC2,  tbe  line  wa»  prolonged 
M  far  lU)  Omsk,  iind  in  iw;;?  Irkutsk,  on  Lake  Baikal,  wan  rrar-^ipd. 
After  the  connection  hail  !  •  1  n  cimpleied  co  lar  thefurthr-:  .  uiistni;:- 
licn  was,  oiifi^nvd  iipon  lli<;  Ameri<;i»J>,  <  VflliitH.  Tbe  Ul  ti-r'>  hi  hi' in:' 
«  iu11io  fulloM'ini^  :  To  build  a  line  firun  unt-  i.i  till'  Nortli-Wi  Htt-rn 
Pacific  iJtatos  via  British  C^umbia,  the  iSelinng  Straits,  and  across 
thatpailar  AaiabondaiidbyUMSaBorOehalaktatiia  moBtli  at 
the  Amur  Kmr.  For  tbe  eonstrueUoa  of  tbe  llna  from  Iifevtik  to 
the  P.tcific  co«»t  tb<^  Itu'-'niv.  (1  n'crnmeiitappioimati'd  the  amOBBt 
of  OOO.iXX) roulile*.  Work  .  11  II. is  line  wMstartedin  l«6.'>,but  itmet 
with  immen<«  dilliculties.  Tbe  lack  of  any  means  of  communication 
rendered  the  surveying  of  the  line  and  the  trans])ortalion  of  the 
rf«|uircd  iinti-ritds  altiioat  impoetiblv.  The  latter  had  to  be  tmn,«!Mjrt«d 
over  lon^:  liti  !•«  by  nieanit  of  pack  uiiiumN,  and  the  rn  uN  li*it  to 
be  <'iit  out  ol  the  deu^e  virgin  fore»ti<.  If  one  aildt  the  luck  of  work- 
men and  the  inimeniie  dilliculty  in  .'securing  labour  in  almoat  unin- 
habited vast  tracts  of  land  it  will  be  apparent  that  it  was  no  easy 
talk  to  lataUidi  a  taktimlt  ^yilam  thnnigh  theaa  parts  of  Siberia 
All  tin  nateriala  requlMd  fn  (ha  cooatrucuon  and  eaoipmeut  of  tha 
line  with  the  only  CACenlion  of  the  supjHirting  pulei*,  which  were 
B*€urc«l  on  the  spot  -bail  to  be  i4hi|ii>ed  thouniinda  of  miles  over 
tbe  cpan  It  Xi.  iilaieunk.  In  many  )iistanc«.-<  tbe  insulators  bad  to  lie 
fixtil  I  II  tn-tn.  In  order  to  afford  ipilcker  transportation  in  tlie 
int'  li  II,  liii^  Te?p^raj>h  .A'lministration  purrhiucd  soma  ktvanicrs  to 
li.  mil  nn  til'  .\niiir  icni  Si  hilka  rivers,  b<lt  as  the  navigation  on 
tiicse  rivci.'^  is  open  onlv  during  a  few  iiiontb«  of  iXui  year,  (hcx« 
meaaaioOBpnnrtdtobainMaieient,  It  most  alw  be  bona  is  mind 
that  the  eoaatmotora  of  tlie  line  were  compelled  to  build  dwellings 
along  tbe  routa.  But  in  spite  of  all  these  dilliculties  and  dangers  the 
work  wii»  riuhed  with  such  eneritn^  that  in  It^OC  the  line  ha>l  Ixseu 
extended  from  lrkat>ik  to  Wcrkncdtn»k  and  Strelcnsk  (1,186  vensts). 
,\t  the  mnie  time  polc«  were  er«ct«d  along  all  other  parta  of 
the  rmjtp  in  order  to  jnerijiTc  the  line  for  its  cnnnpctimi  wills  the 
prii]iii-iHl  i.iMu. 

At  tiiiii  )K.hud,  tiowi:fer,  a  highly  importint  inci  knt  nci  iirr.  il  in 
the  history  of  the  development  of  llic  world*!,  li  l>  „'ri[>li  ^yultriL  In 
July,  H'M,  the  tninisatlanlic  cable  betweeu  Europe  jnd  Americi  was 
completed.  Aa  a  cunoeuueiica,  work  on  tbe  oeBrtrBcttoB  ei  tha 
Roaao-Ameriean  telegraph  lina— wbldi  .had  already  mttda  gooA 
progress  -was  .'^topped,  as  the  Amerii-an  cmnpiiiy  deelarod  that  it 
would  not  ba  able  to  coiupct£  in  anj  way  wItB  tbo  transatlantic 
cable.  At  the  same  time  the  llusstan  Gctvcmmenc  ordered  the 
abandonment  of  the  work  on  tbe  cxteusioii  of  the  Siberian  line. 

KevcrtbclesB  it  was  felt  more  and  more  in  administrative  and  in- 
fluential commercial  circles  in  Uuuia  that  tbe  immense  territories 
iiF  ■'iKTi!!  conld  only  sitccoasfully  Ik-  coutrolkd  '  y  means  of  an 
e\U  i^'ii.!- li-'.i-L;r.ii>liic  nvslcm,  and  in  May,  l>^ii'i,  in  iiii|<n:il  ukisc 
i>r>ietijd  ibtt  prulnngation  of  the  SilxTiaii  /rui.n  lin'  t  .  Ulago- 
veitchensk,  ( 'habarowsk,  tlieji  i.    t  N  ..  ;  ,.l  n..'  t..  N  ii.ui.iiew.'tk. 

On  .hiuc  So,  I8(j9,  after  au  i»<.ccuii».>iuR  of  aliiiiMt  lhre«  years, 
work  on  the  line  wu.^  taken  up  again  at  Sti^et«iL'<k.  Eighteen 
months  later,  uomeh',  in  tlie  middle  uf  l>ek:emb«r,  1610,  telegraphic 
ccnnmwicatiion  witn  Chaharaenk  waa  eetaUiehed,  and  in  1871  tbe 
PaeiBe  t)emu  waa  raaisbod  at  VbdiTHtok.  Artha  aaine  time  the 
11  telei^ph  line,  Cbabarowpk-Nikolakmfe,  whkh  up  to  that  lime 
liiiil  ri'  v  hi'.m  used  for  political  pBrpoeae,  Wat  taken  over  bv  the 
Ti  1  ,;rii|i':  \diiiinistmtion,  which  wo*  oompclKM  to  rebiiilJ  the 
lilt  I.  iiM  Thus  finally-aiid  after  the  (.-reiU-i  dithcttltics  had 
l)tt:n  iivtrniiHe  was  cijmpleted  tlie  buigeat  telegraph  lini'  nf  the 
wcilil,  for  ilin  in.-,  from  Kasan  U>  Vliilis-ostok,  ha.t  i  le-ii.;th  of 
t<,3:i->  vei-stn  ^.'>,oiiU  mile«).  At  the  )>;ime  time  of  the  cani|>ktiuu  of 
Ute  .Siberian  telegraph  line,  the  Danish  Northern  Telegraph  Co. 
•tirted  tv>  lay  Ihe  ejiblu  Imm  Vlailivost^k  to  Nsj^osuki,  Japan,  and 
from  Nagasaki  to  Shanghai.  The  Nortbcm  Telwmpli  Oa  etartad 
this  work  in  AuguAt,  I 1,  and  nn  Novemlier  601  the  same  year— 
ei^ht  months  after  a  telegraph  otiice  had  been  establiahed  at  Vladi- 
vostok— the  first  telv/rams  were  sent  over  the  grc<kt  Siberian  tele- 
graph line  l>«twe«n  Europe,  America,  Au-trnliu  and  the  count rie»  of 
the  Far  KisL 

It  should,  however,  be  mentioned  that  the  .SilieKan  telegraph  line 
BO<>n  proved  to  have  iiuiiy  delii  ieiicif",  e.-jieri  illy  on  the  section  cist 
(it  Irkutsk  Olid  iu  tbe  Amur  di«trKt.  this  CiUiuot  surpriaing 
n  hew  iwinaiilaiinfj  Ilia  eininwetaiifiea  undee  which  the  Hne  wae  bBOt 
One  af  tl»  mon  diaagiaMMa  faetma  waa  that  iba  wiree,  whidi  iw» 
4miB.  tbiie^  wen  AMnd  to  ba  Inaufllcinit  la  ell^etrieal  aa  wdl  aa  in 
other  technical  ie»pi«ti,   It  wa»  thetefore  decided  to  tqitip  the  liiw 
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iriUi  wira  of  Gmm.,  but  thit  w«i>,  not  ctrried  ontmilH  IMI and  1805. 
Sine*  tbkt  time  the  line  h»ii  Utu  in  regular  and  fatisfsctorr  workinf; 
order. 

The  late  war  between  Japan  and  C'liiiia  showed  particularly  the 
grvat  importance  of  the  Sibemn  tvle^ph  line — efjiecially  iti  political 
and  adnilnijlnilivo  iniii' rtance — but  at  the  mme  time  it  also  becumc 
kaovrti  tliu(  luitlicr  inijirovenientK  were  nctiliMl.  It  ali>.Te  all, 
obwrvf'j  t!int  tlif  liiii'  was  not  able  to  cop*  with  the  great  number  of 
tcUv'rn!;L'',  I  'pfLially  cipher  inespa^'oa  ol  fivtral  tlioutood  word*  it 
received  aliiiu«t  daily.  In  order  to  remove  tbU  drawback  the 
BMritt  OovtnBiBl  amWiahwl  in  IBM  *  ttanA  lim  bom  Omak 
Vtt  Tomak  and  Irkntak  to  Strctcnik,  at  tha  mum  tima  bicraaslni^r 
the  number  of  Hnghn  apparatn.i  at  the  ofBrfi  in  Tomsk,  Irkinsk, 
Strctenak,  Blacoveslcheofk,  Chaharowsk,  and  VhdivcwtolL  Ik!>i-i>  » 
this,  a  direct  line  from  Libnii  via  M't»cow,  Samara,  <>m.»k,  Tmufk, 
KnMi<noiar>k,  t>  Irkul-'k.  wic  i;»laljli?lii-<l  duritPi;  llie  M-ar  IhLtT,  and 
the  translators  at  ilif  Kan-k  uii^l  i  M.i  .  iVn.'s  vi-tc  duuliltd.  lif  si^le^ 
the  great  main  line,  the  Sitwrian  ti  Icyiapli  lu  twnrlc  ha?  ii  co[i-liIitii'  le 
number  of  branch  lines,  eame  of  which  are  of  the  greatest  import- 
anea.  Mutt  prominent  axsuaia  thaaa  bianeh  lines  ore  the  fMow- 
ing:  The  teleKrapbic  conntction  batwaen  Omak  and  Tashkent — Tia 
Semipalatinak aM  Vanur— «>u>plete<l  in  IH73;  the  line  to  Kiatka,  a 
city  on  the  Chineae  tnmtr,  bailt  in  187.')  and  opened  the  same  year ; 
this  line  is  of  gnat  economic  and  political  imf^rtancc,  aa  it  can  easily 
be  connected  with  Peking  ;  the  lino  cunm  ctinK  Clietampo  with 
BlagoTestcliriiKk,  and  Chim-Tiin  with  X'Uckii  » <k,  near  Vlailivnstok. 
Mention  nhouhl  atsu  b«  niade  of  the  lini'  in  ih-.-  H'.uid  <  f  Saghalio, 
eitablirhtd  by  th*i  Kusjian  ( iovcrnmiiit during  the  \t;ir  l-'Bl. 

Tbo  oilicitti  i<!:ai-iL.;_-  uljIaiii.iMe  (III  the  ii]'i'ratiijns  of  the  Siberian 
telegraph  system  prtteut  an  lutcreitinK  picture  uf  tliu  steady  increase 
in  the  traaenfandUbnntUnaa,  Daana  ihn  liK  year  aftar  (ba 
opening  ofdiB  »dn  line  to  VhdlTottelrnAl87S,th«  mmlwr  of  tdo- 
giuas  diapatehed  waa  AM.i IS.  1  n  1  the  number  had  inereaaed  to 
DO  In*  tban  8,403,961,  the  annual  trn'lx  during  the  period  of 
13  yfais  thus  hnviiif:  increased  by  151,r>H2  Ifle^.Tam*.  The  ibiiUtiun 
(■f  th^' ^.-  rjilk-.l  /i,iH'  !iir:ir  in  1(*H6  bad  a  \:ri:.tl  iiilliieiice  u]..!!!  th'- 
buMnens  operalimis  oi'  the  SiU-riaii  teleu'iaiilis,  at  the  rates  under  this 
tarifT  were  vetT  high,  a  telet;rajn  cif  "Jn  vmt'is  Cll^.tlng  a-  much  as 
7  roubles.    The  new  tariff  fixed  the  rates  as  follows  :  5  copecks 

aronblaiBlOO  eOMcba^fiSeenta)  for  each  word  for  tele^.'mms  within 
beria  proper  ;  lOeoMekaparvordfortclefrrams  Utween  Eurupean 
Bnaaia  and  Siberia.  Tbe  bcncScial  intlaanoa  of  thia  nawtarinwaa 
toon  shown.  In  1887  tbe  number  of  telegnna  diapatcbcd  over  tba 
Siberian  lines  was  2  97C,l-li>,  tbe  traffic  thus  increaaing  within  scarcelr 
twoytars  by  ."i'SiUlS  telegrams.  1  'uiinj;  the  following  ten  years  the 
average  annual  iiicn-Aie  nniouuteil  to  '.'r,ri.(j(Xi  lelegramis  and  in  1S97 
tbenumber  reaiheil  .•i,<.:J«>,lHti  A*  ur  m  ihc  tiausit  tratlic  carried  on 
over  theSiberian  tclegiu]ih  hiie  trom  Kuropt>,  Anieriia  ainl  Australia 
to  Cliitut  and  Jupjin  is  roiiixiii.jil,  it  in  r.  be  (■aid  tl-.it  ji.iiii)^  the 
opening  year  of  tlie  line,  1U7£,  the  naiubcr  of  thoee  telegrams  waa 
ifiOIK  wbila  it  aoKHutcd  duins  tka  ymt  vm  to  ea,m  For  all 
truait  talf grama  diipatcbed  over  the  Siberian  line  Ruiiin  necivaa 
S'tSt.  (45  centr.)  [ler  word,  the  income  from  tbia  soiirve  thu  being  a 
conaiderable  one.  In  ItiOH  alone  the  nuinlrut  ot  arofda  of  these 
transit  tel(t.Tan'>  im  rcau'd  by  IUi,705  wonla, aa  asailial  the  pRvioqa 
year,  thii^  iin n-.isiti;;  the  receipt*  of  tha  HUtiaU  Tilf^fb 
Adminiatiation  l>y  tlie  ^ni'  imi  ni  2(i-2,.'>H6f. 


■LMIBICITT  WORKB  lOOOmnNs 


nw  Vcnrieh  BlMtriaflr  Or 

It  is  unfortunate  to  find  that  the  tendency  to  incrciu«d 
coeta  at  Norwich  which  waa  exhibited  in  the  accomita  for  lJ-i)w 
tliould  he  confirnied  in  the  prtEcnt  accoiif.ts,  of  wbich  we  give 
a  summary  in  onr  first  table.  At  the  ■.ainu  time  it  is  to  bo 
noted  that,  with  peiliaps  the  exception  of  manageintnt  and 
property  chargep,  miiny  of  tbo  aovoral  iuiMS  and  also  the 
collective  works  acJ  total  cosi.-i  are  "i-.tli'  lii  ovc  values  very 
fairly  representative  of  the  average  costa  which  iu  1899 
obtaintd  in  company  owned  stations  u(  himilar  output  and 
load  factor.  Uudcr  generating  cosIh  (In:  items  of  ''  Oil,  waste, 
water,  storcB,''  and  "Wages  at  Ptation "  exhibit  excellent 
figures,  and  the  same  miu'ht  be  ?aid  of  the  fuel  charge  if  we 
connider  the  situnlitn  of  Norwich  for  ex:.!  supply. 

At  O'-^d.  per  unit  the  luanagcmeDt  and  property  charges  are 
rather  too  high  to  paaa  muster.   Included  iti  the  maoagement 
charges  are  law  expenses,  i;lU4;  isstirance,  £111;  and 
•  dineton'  remnnention,  £8G7. 

The  raanit  of  »  good  polity,  the  eomgno;'*  renira  funds  pc«- 


being  pranrfam  OH  dnoHi  tho  gwarvi  nnd  depraointion  ftandi 
were  BweHtdbyoontrilHitioiM  bon  ttwrevoBiM  Moooat,  nnunmt- 
io^  to  oT«r  8-05  per  cent,  on  the  meu  onpital.  This,  and  th« 

ordinary  dividend  of  6  per  cent,  are  very  creditable  resulta, 

coupled  with  the  moderate  total  revenno  of  4-'2<l.  per  unit 

Tho  account*  show  that  while  the  increase  in  the  lamp  con- 
nectiona  was  no  more  tbuii  1)  ['er  cent,  tbe  output  rose  by 
nearly  Hit  per  cent.  .\  very  .satisfactory  obango  is  noticeable 
in  the  load  factor,  which  has  increased  from  0  7  percent,  to 
1 1  C  per  cent.  During  the  year  adilitionn  to  the  bnlldilgli 
including  a  nnw  chimney  shaft,  have  been  made. 

Yarmouth  Municipal  Electric  Supjily  Worlu. 

In  Yarmouth  we  have  a  neighbour  of  Norwich  labouring, 
a»  that  place,  nador  the  disadvantages  of  hc^vr  coal  priesa 
1  (  any  oomparieoB  be  &Mlitnted  between  the  foM  eoeti  at  the 
two  plaeaab  one  iamctaat  cwMidmtioa  et  keat  bM  to  bo 
borne  in  Bodad  bcMM  Um  oMoMOoe  ofdifinnM  ia  ontont. 
The  laeoaato  ol  the  Tamoatb  aalntiikiag  oow  a  pwlfld  ol 
three  moafhs  letar  fhiB^hak  ol  tbo  Nocwfeb  aateteUag, 
thus  involving  higher  amnft  OOil  jpriCM.  This  effeet  is, 
indeed ,  very  noiiecable  in  fbe  toA  ooile  geaenUy  ot  munieipal 
coacems  as  compared  with  omnpaar-owaed  works  last  yew. 
On  the  whole,  the  Yarmonth  costs  are  ratisraetonr.  One 
exception  has  to  )>o  made — viz.,  in  the  item  of  "  Oil,  waste, 
water,  stores."  This  item,  at  0'80|d.  pt  r  unit  is,  surely, 
abnormally  high. 

A  most  satiafacl^iry  feature  of  the^e  arcoiint>  i'  tho  balance 
for  the  good  which  has  at  last  been  attained.  The  working 
protil  of  il'.GIH)  has  more  than  afloriled  the  contribution  to 
till'  sinking  fund  of  £1,(01  aftrr  satisfyinc;  the  interest 
charges  of  i'l,I41  and  tbe  adxerse  lialance  from  llie  prseedinK 
year  of  XG7.  It  cannot  l>e  denied,  howeVOTi  that  ttie  tolil 
revenue  is  a  little  high  at  -"'>  ]7d,  per  unit. 

Durinfi  the  year  tho  lamp  connectionK  were  increased  by 
6r>  p«r  Cent,  and  the  output  by  28  5  per  cent.  We  are  glad 
to  note  that  the  load  factor  also  continues  to  improve.  Last 
year  it  was  10-7  por  cent,  as  compared  with  9-86  par  cent.  In 
1898. 


The  following  is  a  list  of  electric  supply  works  tho  acoonati 
of  which  havu  been  analysed,  togetiier  with  the  dates  on 
which  statcmeata  ami  analyses  of  accounts  have  appeared: — 


amny  sressn 

esBt«TerjriMt«aubleefpsuaiWp^  PsMdcp  46,761  icoeived. 


ADirdrrn  (MeBlCipSl).  Oel.  It, 

Ajrr  (Miiiildpan   tii,r,  i, 

lUlMMiinlcif*))   AprillO, 

II.  lIcTdtMimlctpsI)    _....All(.  S. 

B^saKMautdlMl)  Jaly  « 

BlmaliicbMa  (Oanap«a7)....a«|i(,  It, 
msckbam (UoDlcltMl)  ...Jul.  IS. 
- (Mnnlotiial)  ....Oct.  6. 
iia (OoiBpsa J)  ..Saul.  T, 

 ^BkiiHU)  ^OT.  10, 

rtnianlalpall  .....Jans  K, 

_  nniiuiiiitMii  ~~.<>i«r  <■ 

BrfM (Mnnlolpidl  ..^^ ..Aas.  M. 
>teort*]r(K»l)(0».)  Jaat  It, 

BnliVtHnMpii])   .Not. 

BsttaD.apoa-nMl  (Mu.)  AfM  tl, 

BoertMoBlelp*])  acp*.  i>t. 

CuBlirtOc*  (OanpanTl  AprtI  IS, 

C»nt«rliai)r(Umjic»p»l)  .  .IVL  «, 

C'UfUa(Miuitdiwl)   live,  l^, 

i'hartii«t>o««(r.  .^l[l»IlJ)  ..Mm.  i, 

i1iiilwa(L<>ail'>n.'  le'o.j  Um.  ■is. 

CbalUalMn(l<imiclpkl).....SuT.  i'l. 

Chaster  (Munlotnl)  Arii.  3 

C.t70lUHl4o<l(Ca<lipwi7)..Jui><  15, 

Clnktowsll  (OoniMigr)  Wtj  is, 

CoTchtlTtlllanlcipil)   Krb.  ti. 

Crojrda«<UiliiM|Ml)..  July  i<>. 

tKrfrrtMiiiil'^lpol)  Jul,  ». 

DawibunriM  i[  t   .Not.  U, 

DoTer  (Oomi  jiin  I       ..  Ap«U;r, 

Donilm  (Muiili.ll*!)  .   t 

4, 


gMtNiqrtu- tCivnipAiiy)  „  . .  \U 
Kdlnhiiriih  (  Marildp*!)  ^  O. 

KxBterlldunlL-lpal)  .  .-.Aujc  b, 

Kiilk-fl.  in-  o'"i"l'«i'>l    ..  ..April  r. 

f»lM«iiw  (Miinlctp.lj  .1, 

(ioUilloTd  (Conipanr)  <K1  ].<, 

HalUu  (Manlofnl).  __..>ir|it.  11. 
HaauiMmiilth  (VMtrrt  .  ^Jiiiw  til, 

H*aip*t«ul  (Vntn)   .U  1», 

Huilar(MiuUcl|ial)  ..>.>.Jn*r  t>, 
UwTt>K*t«(Miiiiliilpal|  ...tMi  10^ 
Himiir  (CompM/)  ........Dee.  I', 

But'*!  h  at.  lrM«iei(Mea.lHpt.  ?, 

Han  (Cmgnearl  Jul*  s. 

andewwa  (MmlilsiH  .Aug.  17, 

■i^rtbo-a^-diflaiaMMr  u.  1 


MM  Pnnt<m<m.Thfn(lia».lJq|y  fa, 

llfii  UaculwtMiiBldpkl)  Ju.  I«. 

iwa  U*4>  (Manlitliwl)  iim.  r. 

19tu  f  alnertartMrniMiml)  Jan.  M, 

rxoi  taTtoB  (Mnnldpal)  Hapt.  a, 

l«m  Unrpool  (MiuUdpai)  Jasa  ti. 

ima :  l/Hiititn  K'oniimnj)   Jima  8, 

1«<>')  Lam4an4erTT  ( U  nnlclpat)  . .  Kah.  1«, 
MuMilMatar<Miuilaipan....aMt.  I«, 
111  0  *ia«caaUaaikdI)«alr(et(a«blOoir  t, 
imu  H«»euUa-npaii-Tnia<a»,)  D««.  U, 
|[airaort(UoD.)(UuaMviiiQDMu  U, 
iraraiHoptoa  (Compaon  ..Ogt. 

XanrMhlOoaipaiijrf  Ho*.  17, 

VetHBiBm{0<ian«al_..llaf.  la, 
IIMM  KvSSium(SSSCSS!0  ..Brpt.  II. 

11)110  OMkanCIInnlelpal)  Dan.  1, 

I9»  Oxford  (Oonpany)  .......  AprU  IS, 

IIK/O  PoBtTpoo)  iCiimpaiir)  .Ht)i(.  i», 

i  '"  l><irtniHMlh(Miuilciiwl)....Aag.  :i, 

l->i  1'reac.jt  (Company)  Deo.  ». 

!  j'   enatoQ  (Cumpanf)  l>«<.  H. 

.  •■  R«aillii((C««iii*ii]r)  Iia<'.  'i. 

l.*ini  KichiBondtO'npaiij)  ^....JuQc  lm, 

liHKi  Salfi.ril(Mttlildpal)  fvi,.  y,, 

m>>  9carbanju(ti(Ckjmpaii7).. ..Julj  1 
iw  •It.  Helen.  (Muiili-fpal*      , ,  1)..:.  s, 
|K>>  ILJamaa'a  )>all  UaU(C<i.)  .F«h.  Ill, 

liK"!  at.  Puicr»a(V«lrTl  J  iao  \ 

lli-'i  -IheflJe).!  (M'.inlrli,.))   SM, 

ISUII  <||,in..nt.-'ti  (Viiliyl   N  ,T  ■.'.1, 

V.nl.>i»nir..tiin  1  M'.Uilrlpal)  ..  .V-IT.  in, 

lllMl  *tiiilhii.  r-  I  MiHik-lp.l)  Julj  7, 

l'».<j  S..MI-1  -ori  'ii,  -;»Cciiildpal)..  Ni»'.  SI, 

.UK"   SUIT  ii.l  (  il  i:i-l -Ipal)  Aug.  IT, 

SauJttUnii  (Uualcipal)  Nor.  t, 

raiuloa  (Muniulpal)   Juaa  lA, 

1  Ml  raalwlilta  Wallt  (Man.)  ..Ncpt.  I, 
iv>.'  Waktflalit  (Munlelpall  ....Dao.  I, 

ItNKi  ira!aU(MuMpikr|  Jaa*  U, 

IKM  WaadmnklOoopMr)  -Uv  U, 
imu  «r«Mlai««r(Ca«pai»)  ...Mar.  », 
lauu  WblWia*w  CM uMstf)  „JaIr  IS, 
liK'WlB(ilMrttr(OoBpui»  ....Oct.  U, 

l«>i  WIbSht  (Cmapuir)..  .bab  tt, 

IHOU  WoUn(  (ConpaiiTl  Dm.  H, 

liKKi  WaliFarbaiDpi(ia(MaaklpiI}/Blr  17, 
liiciii  wooiwleb(CDapwr)..__Jaa.  U, 
WciCMMvaiaSMI  ..A»M«a 


MM 

i«n 
II II) 

I9C0 

use 

lino 

I'M 


IMO 

i*»> 

IWU 

ita 
rim 

l.*.tj 

I  -o 
l-^» 
ij  a 

II  o 

IHJB 
l.K) 
ISM 
l^1t 
1>»«» 
I.>IO 
l.<» 

n»» 

1!I9« 

IMI 
MM 

mo 
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I  NORWICH. 

rwtcriaMtf  If...-.—  j  T<i<r  N.,.r«M-  n^Uk-Us  «V., 

JMttfQmi,»Mtm0ttlf»ml>t  !  Oul.l^r, 


'     _  TtAR  ENVKD 

QOAliTIXIiiS— 

diItag*Qmt«d  -»MMHMHH» 

K   aOUl  (TOTAL)  _ 
_  cold  to  coniumcn  ^u^^m^ 
„  Mid  for  publk  UgUtlft  to. 
BMd  oa  workl 


GREAT  YARMOttra. 

CiHiat.  Vuoioulk  C<ir|>u<Mt<Ki. 
0<)-4lNr.  MM.*  ' 

Alt.  ear.  trMstlMmr  loVitabTM  um  tMW> 


ram  SOLD  VOL  B  CP.  LAMF  OArAORT 
Ma^ibiib •ap^T  demanded 

VnilNr«f  «eiMllinen  

Oi»n:«Bctfoin  to  m&Iiu  In  8-e.p,  lunpi  — 
CAPASITT  OFPLAHT  IK  •-C.P.  LAIM 
OATAOirT  07  rLAHT  Dl  HMWAZTS 

OAFITAI,- 

MTBOKIUS  (TOTAL) 

Lo»c  (lodnttai  MihMM  — 
ftBCHIVSS  (TOTAL)  — _ 

L  .»n  I'-i/ij-liii.'  Ii^b«ntar« ch»ry««)  

AOTHOIUtBIl  BDT  MOf  TIT  RBOHTID  (TOTAIJ 

Wwi^toniwiiad)   

R|ia(«(aii«ft11«d)  

<;^.i„j!i-,^  D?li»i:-.iir*«) — — 

ftlPAID  TuTAl.:  

BSIEKVtf  0&  61^'£iiia  rSHB  — — 

DIFUCUTIOH  rVNO 
■ZPSHDED^TOT^^^.— 

y*i«M  ■  ■  

mac*!!^!;^  1-1*   ^  —       —  —  — 

■ALAMBOP  CAPITAL  AOOOVn....— 


|klKbUibiB«at  ehaigiB  ^— — — — — — — — 


FINANCIAL  RESUIjTB— 
WOKKIHa  PEOPn  FOB  TBAK 

BotwnM  to  DtpndAtiga  Fud  ^.«.«..~ 

Sum  cutM  tn  miarm  or  SinUag  niM 

Net  lnti"-i»»T      I  .-.r,         n«brator«  cli»r(c««) ... 
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( U  LfttM't  riMtef  U>  Stibtertfttemt.  A iotrMummiU,  mi»tkir  taitam  mMm 
s«««M  h  ^iMn«t  to  O* iWHfWr  "Thi  ELicnticiAN,"&iUii>i'ri'-««'<> 


f1l»«-i«rM(,  Lowlcw,  «.C.  C*<fim  W  Voiujr  Ordm  ikouli  U  maj$ 
fayatlt  to  "The  Emctrician "  Printing  tmi  PniUtkint  Cemfmf, 
LmiUi,  and  bt  crcmti  "  Con'.U  ani  Co." 

Ail  satarUlitSUrt  to  hi  aiiruui  to  Tub  Editor. 

AH  mm  fir  imttrtttm  te  «Tn  Blbctuojui,'  ar  iiiiMihf  |WIIIiii. 

gtoi  faUh,   No  noliei  ahaltvrr  is  tahtn  of  ancmymemt  tommwmialioiu, 
"Tut  EllcntlCIAN"  »i  pnilitkii  retry  Friiof  morning,  in  timi  for  Ikt 
moTHing  matts.   It  U  on  tak  at  tkt  rtUway  MuttUi  Ufoaf^ 


XingicM  M  PrUtf 

Nnmtndort ;  or  iimt frmtitt  PrbUtkiug  OfUtt,  it  then 
IgbMrtptiM  BataiL— The  Rata  for  Snbccriplioiu  to  "Thx  Ei.imiciAll' 
■reuoDder;—        Ybab      IlALr-YKAi     Qraktu     Feat  bee, 
Pnltod  Pm<1  MI.04L    ...   lta.«L    _  TLOd. 
PoaUd  Uivlra  ...    Ml.  (M.    _         (KL    „    la.  Od. 
Sm  Volnmti  0}  "  Thb  Elbctuciam  "  comwtnc$  in  Afrii 


HTKK  \  VoA  bee, 
Dd.     V  parable 
Dd.     J  ia  advaneeii 
riimdOiMir. 


Tut  Elbctbiciam  "  ofm  tJiafHomtl  Mwrnatfa  «»  AimUim,  n  kM 
by  fitf  a*  UiCMt  emolBtlM  or  amr  BagUak  HmMmI  papwr.  Bad 
olresIataB  an  over  Um  WofU.  This  tlattrntnt  it  icnarmttU. 

Aivtriiitmtnl  RaUt,  •<.,  formardtJ  on  affluaOcn  to  tU  Pnbliiktr. 

Trade  AuvirtiSBMIKTS  intnMd  for  lit  currint  iiiw  must  riiuk  tk$  0£U* 
not  Itttr  tkm  Pint  PMt  o»  Tknniay.  Rtntwalt  of  txfirini  adv*rtiamtnt 
awiw  mi  Mmttmi  t»  ttrnMug  UmrHumnttmmlt$i»PiMilur'$kmAt 

'  ^1  AmooiiciMBNn,  Aocnom,  mi  Siua 

Itfttt  t.m.  M  Thurtitv. 


VtriitUprttimt 


■UOnUOAIi  BOOU  AKD  POBUOAnOMS. 

Bookt,  Stwttpafan,  md  atktf  pnlti^atinns  «m  1«  orimi  Umt  »f 
The  SLBCrmiaAN"  Printing  ani  futUsittng  CamtmjjLimMti,  Tki 
mtt-tnrwm  • '  BucnicuR  "  Sbbisb  o/  Stmiati  littriWif  Wt 
temitU  of—     

BtMtuflAL  nmm  ms  tblmbatx  jumuuu.  b?  j. 
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tir  C  E  i>  miLLIP*.  with  ir  lijtr' ilucttaD  OD  the  bi>t<K7  III CMofen TotM  md 
Il4ntc<a  Baj  work,  •oil  •  Lh>p'.«r  irl'liiK  "  Fncileiil  HloU  "  oa  tlw  nlijwt. 

THX  pornnonTu  aid  itb  aoivbots.  By  w.  a  rnB8». 
LOMuiMiur  or  ttxvn  u  buotbm  imbi  maun.  Br  r.  o. 
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JIHI.    rrloe  I0<.  M.,  poat  tra*. 
THB  M AinPACTUKX  OP  BLBCTBIC  LIGHT  CABBOBt.    A  Practloal 
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^  Mn.  AntroR.  Thi*  work  ia  in  tha  fCMIMd 
hiatorical  alietch  o{  the  early  eipariBMoU  M  tilt 
Ctoefaria  arc;  aa  well  aa  tba  imporUnt  rnult*  of  raccot  rtMUck 

PBUUBT  BARBBin,— A  «ark  on  Uiia  lubieel  wiU  dtortiy  be  nUkhad 
MarfMtiMtiMcnrHdTnMilioael  Ite  fitaair  BaMaiy  19  to  date 

IBCOITDABT  BAmBOL— B/  ft  J.  TV'adb.  Fully  inoatrmtcct.  IIm 
Author  ID  thia  work  wfll  d«U  Wafy  with  tha  tfaamy  aod  fully  widl 
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''the  elbctriciah  -  wibehahi  pocket  book.— EJIW  ly  F.  C. 
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mill  ihl^fltjiil. 

TBB  TELEPBOHB.— By  Oavb  ShicLAIB  and  F.  C.  RaTIABI. 
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NOW  IIBM>V^y«L  XLT.  eT  "TBb  liaomBAa-  (BOS  paiaa) 
ImmainalMHdMth.  Priea  17«.6d,,|NatftMtUi.6d.  Akara 
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A  eomiilete  act  of  "Till  KMtmHi  ws"  iliJTS  liWOl  c-*u  uow  Ije 
ThcM  lata  are  very  acaroe,  ao>)  early  api'licaUuti  atiouM  be  made. 


NOW  READY.— "TBB 

four  copioa  of  the  JouroaL 
IVioe  la, ;  poat  free,  la,  M. 


GOlTmODB-GDRBIHT  UO  FHBMnail. 

An  important  increment  lo  OQS  talOWlelgr  cf  tho  cl.  ctrio 
arc  and  its  rccou<1:U!  [iLienomtaiA  wu  faruinhcd  liy  tbo  road- 
ing  of  Mr.  W.  1  )i  :<j  1 1  i.'-i  Taper  "On  iUpid  Variations  ia 
the  Gonwi  Ib[ough  the  Dinet^iuieat  An  "  At  Um  laatUo- 
tioa  of  Elaetiinl  Engineera  We  bsve  elreaAy  niprlnted  fhis 
valiiablo  Paper,  and  in  our  present  issue  we  ^ve  a  ro}v.)rt  of 
the  brief  disoussion  upon  it.  Not  that  that  disoassion  was  of 
any  great  valae ;  it  added  absolutely  nothiag  to  the  exiatiog 
kaowkdga  on  the  lahjcet :  ell  tiiAt  was  new  was  embodied 
In  Uie  I^par.  Prat.  Atbton,  howoTor,  apUy  expressed  the 
feeling  of  the  uum  ling  both  as  to  the  intrinsic  worth  of  the 
Taper  and  the  admirable  manner  in  which  its  author  made 
manifest  that  worth  bj  hia  lucid  experimental  demoDstnttono. 
Mr.  DuADBLL  gives  promiao  of  a  briUiaat  oaraar,  not  naljr 
aa  an  faiTcatigator  in  ths  laboratory,  bat  also  as  a  teaohw 
in  tliu  It'cliirii  room.  Confi<lence,  hogotten  of  an  ititimute 
knowledge  of  his  fuct.^,  \va^  w»ll  l>!ended  with  a  a^mpathetio 
appreciation  of  the  ditViculties  that  were  likdjto  loillMlllto 
tlienuelvM  in  the  minds  of  bia  htaran;  and,  is  a  nnlt,  tfao 
InatitutloB  nrndved  a  lare  inteneotoa]  traat. 

Mr.  Iii  hi.Ki.i.  iliviJt!:;  Li;i  bub  tct  ioto  two  parts,  sovorally 
dealing  with  arc  phenomena  caused  hj  changes  in  ciinent 
originatiiis  in  tha  ciioait  outside  the  are  or  in  tlie  an)  itaatfl 
The  former  presenta  •  patbmjr  of  saaeandi  iiiMdr  baotan  by 
many  investigators,  and  one  thai  has  ted  many  towaids  the 
\i\;\x  rouil  uf  electric  arc  Uinory ;  tlio  Ifttlcr,  though  not 
previously  unknown,  has  1>cgu  utilised  by  Mr.  Duddbm.  to  an 
extOBt  tlMt  bai  opaaed  ap  a  rich  terrikwy  of  Utbeito  Btiio> 
known  or  oven  quite  unsnspeotod  phenomena.  It  is  doubtful 
which  of  the  two  furnisbog  tbo  more  valuable  contribution  to 
our  knowledge  of  those  are  phenomena  which  will  prove  useful 
mateml  in  buikliug  up  a  really  satisfactory  theoiy  of  the  an- 
But,  np  to  tbe  ptaoaat  state  at  any  rate,  tiw  aeooBd  aatafoty 
includes  the  more  brilliant  rcsultg.  when  regarded  frofri  the 
apectaoolar  point  of  view ;  the  performance  of  the  ^ational 
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Anfhtttt  oa  m  mHU  cwbon  m,  lif  nmna  of  •  k^boud 

controIliBg  the  pitoh  of  the  "linm,"  was  in3e*d  ft  triumpli 
in  this  direction.  It  was,  by  tbo  way,  so  far  as  we  are  awmrc, 
the  firet  public  performance  of  that  uatiiuial  air  at  wlliflh  the 
aadiwce  reawined  seftkd — too  anrpruad  to  rise. 

PbanaoMiiftpioaaota  by  'myiog  Um  oarraBt  in  Ih9  diwdi 
Bupplying  the  arc  hayo  been  investigAloJ  pxtj^nsivrly  by 
Mrs.  AvBTos,  whose  researches  have  been  publisheil  from 
time  to  time  io  The  )■'!<,  tnri.in,  anil  one  small  gronp  of  such 
^Moomona  were  dealt  with  Muscd.  Vaxiu  and  Koposw  in 
»iMBMCKlilaF«]Mr  bcRm  Am  Hqnlsal  Boafarfgr,  oa  3vm  2G, 
1896  {The  Electrician,  Vol.  XXS.VII.),  when  the  conception 
of  a  negative  obmic  resistance  was  pat  forward  and  gave  risa 
to  a  lengthy  and  lieated  discussion  both  at  tho  inoclinp  and 
labaeqaentljr  in  our  own  columns.  This  question  is  briefly 
alluded  to  In  tlia  Faper,  bat  was  pnmuwntly  brought  into 
Prof.  Aybton's  remarks.  Viewing  the  arc,  in  the  circnm- 
ttauoes  of  Me8»r&  Faira  and  Dodckbs'  oxporiments,  as 
being  an  alternator  in  series  witli  another  alti'rnator, 
Prof.  Aykiom  damooBtcatw  the  instability  of  the  com- 
bination, and  ha  flicthar  abmra  tliat  ita  neaiataiice 
BMHwrad  tn  these  fsi(mia>tu)cea  would  give  a  "  negative 
faault."  %Vhat  was  not  made  clear  wai  whether  "negative 
result"  and  "negativi?  n^siatanco ''  wcro  idoutical,  in  the 
Ptofeaaot'B  mind.  On  our  part,  as  we  said  at  the  time 
Ifaam  Fmn  aai  Bomnas'  SapeE  ma  pnUidiaa  in  oar 
columns,  we  see  no  objection  to  this  oaa  of  the  maliipnd  term 
" negative  resistance"  in  the  tense  in  which  its  anthors 
employed  it  (nV/c  the  Ijeading  Article,  Tin  KUctririnn,  July  3, 
Passing  on  to  consider  the  other  phenomena  dealt 
Vith  by  Mr.  DvmzLt  in  the  first  part  of  bis  Paper,  we  may 
note  that  ha  Itaa  again  drawn  attenyoii  to  the  pnriouBly 
known  faet  that  the  ekelrie  are  will  aet  as  a  Idaplione,  either 
m  A  receiver  or  as  a  transmitter.  In  the  capacity  of  rcoeivt  r 
tlia  aro  ondoubicdly  aots  under  the  influence  of  current 
abaagea  inovghl  in  the  oiiaait  onUda  the  aro  itself ;  but 
when  playing  the  part  ol  transmitter  it  acts,  conT«nMlj»  in 
such  a  manner  that  Ibe  onmnt  obanges  arise  within 
tLo  arc,  and  in  this  capacity  theroforo  it  iiaa  been  erro- 
neously placed  by  Mr.  DtrnuEu.  in  Part  I.  This  is  bat  a 
amall  point,  however,  especially  when  we  remember 
that  tho  telephonic  ehaogea  of  current  are  bat  a  small 
proportion  of  tbe  entire  set  of  variations,  rendering  its  use 
as  a  transmitter  practically  valueless.  As  a  teleplionc-  rcccivtr, 
on  the  other  band,  the  action  of  tbe  aro  is  much  clearer, 
even  artioolata  apecob  baiuff  repaodnead  vifli  wiaatkable 
distinctne^. 

Coming  now  to  Part  II.,  in  which  are  considered  phenomena 
ocoiiirini:  when  the  arc  itSL'lf  gives  ri^o  to  change  of  current, 
we  find  that  Mr.  Dludkll  has  first  caUbli&bed  an  important 
relationship  between  the  rotation-period  of  Mr.  A.  P.  Tiiottkh'b 
aomma,  in  tha  faummiBg  arc,  and  the  paiiodia  time  of  tbe 
sound,  and  of  the  light  and  current  variatioosi.  He  finds 
thiit  tht<  puriodic  time  i.^  thu  same  for  all  the  phenomena. 
Wlien  from  a  hamming  the  arc  p&ases  into  a  liiasing 
atate,  tibere  appears  to  Lc  .'iiptrpasod  upon  theaa  periodic 
vaiiatiioos  a  oonftuKdi  incgolar  and  nnah  mon  npid 
vartetlOB  in  tbe  Intrinaie  InteBslly  of  flie  ralaUnit  erater. 

The  humming  of  an  arc,  however,  at  any  prearranged  pitch 
can  bu  evuktHi  aniiiciolly  from  a  uuruially  silent  arc  i>y  means 
of  an  arrangement  that  constitutes  ono  of  Mr.  DvnPEi.L'ti 
moat  intareoUng  diiooveries.  Being  thoa  enabted  to  pre- 
arrange the  pitch  of  ttie  sound  emitted  by  the  are,  be  has 
found  it  possible  to  construct  a  masical  keyboard,  the  HLU'ccs^ive 
manuals  of  wiuch  vary  the  pitch  and  produce  a  diatonic  scale, 
JJfoa  tUa  fluioaa  inrtniMnt  Ur.  DommLL,  aa  alnndy  man. 


tioned,  played  tbe  National  Anlban,  tta  teoaa,  atOloagh  tUn, 
Iwng  akar  and  well  sustained.  Ami  though  it  is  improbable 
tlwt  mnsioal  orchestras  bare  boen  enriched  thereby,  the 
invention  will  receive  a  welr;omn  in  tbe  physical  laboratory. 
The  determining  factor  in  this  instrument  istbetima-aonataat 
ol  tha  shoBt  iiUeh  tha  depeaaaion  of  any  mannia  ^aeaa 
across  tbe  aro.  In  the  lower  of  two  ootavea  comprised  in 
its  compass  tho  time  coostant,  and  thcrefoio  the  pitch,  was  con- 
trolled by  means  of  calculated  electrostatic  capacities ;  in  tbe 
upper  octave  it  waa  determined  experimentaUy  by  mtrodndng 
inductance  coils.  Oaa  feature  of  Ibb  aipariment  was  Iwonght 
out  in  the  Paper,  viz.,  that  there  is  an  alternate  cni-ront 
generated  by  tha  aro,  of  the  same  periodicity  as  tho  note 
eniittfd  ;  hut  tho  experiment  iteidf  failed  to  make  this  clear. 
We  siiould  like  to  know  whetlier  a  telephone  reoeiTer  placed 
in  tbe  oirooit  of  the  arc  would  omit  a  note  that  night  ha 
analysed  into  only  tha  same  elements  as  tbe  tone  sot  up  in  the 
arc  itself;  or  wh^er  there  are  current  variations  «et  up  other 
than  those  lo  nliicL  the  shunt  causes  the  arc  to  resound.  lu 
other  words,  if  Mr.  Di  odbix's  musiciU  instrument  were  iatro- 
daced  into  a  tdephone  ebontt,  wonld  tha  reoeivera  ia  ttm 
circuit  play  the  aame  tune  as  tbe  arc  itoelf,  or  would  a  jangle 
of  other  sounds  be  superposed  npon  the  tone  ?  We  ask  this, 
not  with  a  view  to  any  possible  electrophonic  developments, 
bat  iki  a  matter  of  theoretical  interest.  Another  question 
suggest.i  \\.nM,  and  tbla  time  it  may  possibly  have  a  practical 
bearing,  m ,  if  tiroormoi*  riob  in  aeries  wore  to  be  separately 
ahnnted  for  diflteent  tone*,  would  a  telephone  in  series  with 
all  the  arcs  emit  tho  chord  combining  th  !  k.  v  r  il  tones  ? 

Finally,  we  have  to  consider  the  reinarkahly  suggestive 
phenomena  broaght  into  prominOBOe  by  Mr.  Ddddku.  in  oon- 
neetion  with  arcs  produced  between  metal  eleetrodf^!!.  T'sinf? 
motels  with  which  normally  an  arc  may  readily  be  struck  and 
steadily  maintained,  ihe  author  found  that  a  nhunt  containing 
a  certain  amouDl  of  capacity  would  inevitably  extinguish  tbe 
aro,  and  that  with  astonishing  promptoaas.  Now  it  waa  BOt 
unknown  tliat  metal  arcs  oould  be  estinguisbed.  or  be  pre- 
vented altogether  from  arising,  by  means  of  a  condenser 
.■ilinnted  across  tho  -I'-ark-gap  ;  in  fact,  the  efffct  had  boon 
utilised  for  soma  time  in  tho  construction  of  induction  ooila. 
Hut  it  was  certainly  ansaspeeted  that  an  adrciitBgo  nl^t  ha 
derived  by  closing  the  shunt  a  very  brief  interval  after  openmg 
tho  spark-gap,  a  consequence  of  Mr.  DrnoBLL's  researehee 
that  has  been  pointed  out  by  Prof  <.l.  F.  F.  i  j  n  i ...lu. 
Experiment  shows  that  wlion  cjQ^tructed  according  to  this 
«RangMMBt»  the  Bpark  length  of  an  induction  coil  can  ha 
incren^d  many  times  above  its  noimal  length— a  foot  of  no 
small  utility  in  eonneotion  with  many  lines  of  modem 
pliysic.nl  re.si  iirch.  Of  less  value,  we  think,  are  Mr.  Drr>i)KLi.'s 
deductions  with  regard  to  the  action  of  met&l  switch 
contacts  when  dronlcd  by  high-capacity  cablw,  tlMQ^ 
we  wish  by  no  means  to  andervalae  tha  warning 
implied  therein.  Beyond  question,  oondiUons  are  liable 
to  occur  in  power  circuits  when  the  rosonance  du.-  tu  thu 
capacity  ti)  tijf  cables  wouM  ii.'  ^uch  as  to  generate 
an  enormously  multipliad  ToIta^< ,  vvhi  nerar  %  metal  contact 
switch  is  sttddenly  thrown  open.  We  aMj  e«Mt  Wggoet  that 
nuwe  than  one  oata'strophio  brenk-down  OiigiaateiS  in  this 
manner,    r.  it  ilio  iirL  Viil.  ui  c  of  the<«e  dangerous  condition!* 

not  »i)  wtd<  ^^pr.  iMl  and  conituon  as  Mr,  DtrooKix  suggests  ; 
for  in  tbe  greater  number  of  circuits  there  aro  eompensating 
conditUms  whieh  edeetively  ehsok  that  daagoraua  rise  of 
voltsge  whidh  would  otherwite  ooonr.  Nevertheless,  it  points 
U)  the  practical  value  of  Mr.  Dim'1:i.l's  researches,  that  this 
and  other  suggestions  for  improved  praotioe  iu  electrical 
aoginaaring  should  so  promptly  have  arisen  oot  of  tbem. 


J     ^  y  Google 
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REVIEWS. 

(Copin  nl  wj  o(  Um  nBdwimnUiiiMd  watlt*  oaa  b*  luil  from  flu  XlMtrieiam  cUet, 
>«i>lwt.  OB  iml>»«lf  irtilUhiil  titoi.) 

AMaHAaaiaLim.  lt«*iNi<»NOT.M{,l«M.  IMkywr.  (LnndHi: 
HtMU.  Wattxn  ana  Vtorr), 
In  the  preface  to  this  naafiil  mnml  the  editor,  Mr.  W. 
Pft]iuer,  B.A„  clums  tttftt  "  then  h  not  «  topic  attraotiog 
put'lic  atit'ution  at  the  preeent  time,  it  is  believed,  which  is 
not  JcftU  Tilth  in  these  p«gea."  It  c«a  at  least  be  honesUjr 
claimed  that  in  the  700  closely  f  :  -:  1  pages  a  mas^  of  infor- 
mation is  "  concetiliatod  "  wliich  ihougli  nccossnrily  somewhat 
aorappj,  gives  the  reader  the  means  of  acquiring  hii[ii'i  G(  ial 
knowledge  of  a  great  man^  subjects.  Wo  nntiiralt}-  tuni  to 
the  electrical  and  engineering  Erctioui',  and  may  permitted 
the  comment  that  very  little  si^u'e  is  liuvoUJ  to  the  former 
sulijfft.  Ntivurtht'lf 6?,  there  is  a  brief  resume  of  the  cljief 
electrical  eveata  of  the  Yt  ur,  imJ,  as  it  in  tinlikelj  that  much 
will  bo  expected  in  sucli  a  l>ook  on  tliis  branch  of  work,  what 
)R  prftvttlipd  will  lirivu  the  enquirer  to  other  sources.  Under 
"  EngineeriDf^ "  the  more  important  electric  tramway  and  rail- 
way developtnonlj  arc  desErihwl,  an;!  nndpr  other  lieadinc^  tho 
applications  oT  electricity  to  i.iractical  everyday  work  find 
bnef  reference.  The  book  is  cerbaiuly  u  nmrvbi  of  cheapness, 
is  dearly  printed  nnd  strongly  bound,  and  f'houldfind  a  place, 
not  only  in  the  library,  Imt  in  every  ofGoe  in  the  kungdom. 

A  Handbook  of  Electrical  Testing.  By  H.  B.  Krani.  6th  ctBHoo. 

(lx>iidon  ;  I-:.  ukI  K.  N.  SiHin,  LtJ.;  ISe. 

As  in  previous  inlitions,  this  volume  apjieals  oniy  to  tele- 
graph enpineers  and  thoae  engugcd  in  the  (estin*,'  rooms  of 
cable  factflriei!,  the  electrical  teKtin({  requisite  in  ilu  htuvii  r 
bniiu-hfa  (if  I'll  I'lnrnI  t  n;;ini''  ring  not  iieiMr?  d.-nlt  with.  A'^  a 
b«>ok  of  referi  rice  f"i"  ti  li'!'r;ijili  i:iigi!iiTr--i  Mr.  Kciupe'a  wo) k 
ii;;i]tituiiis  its  stur.diird  of  1 1 riu: y ,  lui.i  in  lb.  pri'$ent  edition 
it  has  been  amplitied  and  reu&cd  in  ordt^r  to  bring  it  up  to 
date,  although  the  general  jiri:Lug< mi  nt  romaiiiB  the  eauio.  If 
the  last-uientioncd  feature  is  maiu:air.><l  in  the  next  edition, 
wc  would  so^'gest  that  the  b<iok  be  )Y.;bli3hed  with  uncut 
pnaes.  A  large  number  of  pa(;es  ronUvtiiing  toilious  ulgebrai- 
ml  operatioiia  cuuld  then  bo  left  uncut  by  the  average 
"prttciicisn  "  u.*er  of  the  hook,  and  ho  would  find  it  easier  to 
find  his  way  about  it.  There  are  many  who  eotllider  their 
"  Kempe  "  iut  old  friend,  and  ore  loth  to  boy  »  new  edition 
beeanse  of  the  time  it  tabes  U  to  iMm  to  open  al  Iho  tight  ploees 

The  "Practical  Engineer"  Pocket  Book  for  1901. 
The   Practical  £a|iB«er"  Eteotric*!  Po«ket  Book  for  1901. 
hc^t* :  Tkdarisil  PabUrfiiHi  Co.,  UA)  U,  caah,  or  h»  le*lb«r 

la.  6J. 

The  former  'if  tb^  -^e  two  compil.ition.^  has  btrn  denudeil  of 
itl  electricid  p'.irtiouH,  tbiso  h;i\ing  been  di-alt  with  in  liie 
"  J''lec;i-:cal  Toeket  l>.iok,"  wliicb  is  now  bomg  f>ubUghod  for 
the  second  time.  Wc  d.  voted  some  space  to  our  review  of 
the  first  id  it  ion,  und  oilVred  several  suggestions  for  its 
improTemeDt,  soma  of  which  w«  are  glad  to  see  have  been 
amptdl.  C^id«riBg  its  low  piiw.  ilie  book  is  exeelUiit 

nMPMsUoa  ■•eWdMt'k  fgttetBoak  iirf  muf  te  1901. 
liditcdbyH.T.Cam.  (Uodw :  &  Kntdl  *  Co..  Ltd.)  In. 
The  chief  altention  in  (faia  poekot  book  it  tbe  nuinlMr  of 

advertisements  it  OOQtftina.  These  now  fill  70  of  the  270  pages 
of  reading  matter,  the  renoiDder  of  tbe  book  being  tilled  up 

before  with  a  diary  jitisl  some  useful  perforated  note  shectr- 
for  wiring  foremen,  'I'lio  book  does  not  otherwise  show  any 
marked  improvement,  and  the  ridiculaus  detinitioOB  m  qaoted 
last  jeor  remain  practically  m  they  were. 


BOOKS  RB(»IYED. 

O.plw  oltajot  Om  iiiidBntMoUaBxl  wMta  eaa  1w  M  taM  Ttt  ilMMMia  0B«». 
iraat  (rat,  on  neMptol  pnMWkul  m»a 

"  L'AiinnaIre  du  Uureau  d«a  LoBgititdai  pour  1801.*  (hris : 

Oniithier-VdUrs).    If.  6Uc. 

"  ForUdiritte  dir  Eleki.role<;linik."  Ktlitdl  hf  Itt,  KmA  Kablc. 
No.  4,  isr>().    (Berlin  :  .luliin  Springer.) 

"Science  Abstncls."  Dixumlcr,  lUOO.  Kdiled  bgr  W.  B.  Codper. 
CLondon:  E.  and  F.  K.  Spoo.)  Si. 


OH  BlPm  yABULTIOHB  IH  THE  CURREITTHBOUaH 
TBB  DtBBGT-GUBEBHT  ABA 


The  following  u  an  al  ^tract  of  the  (hurt  dixcuwion  which  took 
place  in  connection  with  Mr.  l>iiiW«iri«  Pii|^  r  at  the  Inslittsti'fn  of 
Klectrical  Engincrn  on  tbe  13i!i  oii't-  'lime,  im-ivi'il;.,!  ,i  uum 
lengthy  debate,  bat  the  Preaident  >ei{uut«d  ibat  coiumuutcaliuiu 
?l>outd  be  sent  in  to  the  JoumaL  Such  connDunicaticnB  were  wanted, 
be  (aid,  and  he  hoped  that  many  would  be  (crthcoming,  includiDg 
one  (torn  Mrs.  Ayrton  : 

I'roL  W.  K.  AYBTUX  «iid  the  r«|«r  b«d  given  biin  cxquieite  pl««<ure. 
Sot  that  ha  had  any  dain  to  be  it ■  4u(li<ir,  but  Im  Mt  at  plaaMd  n  if  be 
biid  bMD.  Kor  wai  it  becmiw  he  felt  o^nvioced  that  the  experimeolii 

shown  them  tO'daf  ir^vlA  iti  tt.i'  il<--,  cIi-.;  m»iii  i  T.  i'lr>«l 

ioduvtry  of  tO-mOn  iW  ,   l^u'.    it    w..    lltflMf  if  irji  i..  tlrl,r;irt« 

alike  of  prnfewiooal  tutu— y<a,  awl  ot  ptrofeawn — to  Dad  a  otuilent  who 
•o  remmbled  the  wlid  carbon  arc  U»«t  bo  was  ever  "n  the  alert  ii<  eateh  on 
tn  and  inr«(fnify  any  hint  which  might  come  from  Nature  or  man.  Fmm 
Mr.  I>uddrir(  work  two  femagnMd  that  eveoire  faa<t  leameii  oiucli, 
awl  among  otbar  llibi|i  iSbad  taa|kt  tbvm  how  rnluaCle  wiw  that  rewarrli 
niiile  ntnie  6vp  jrran  aRo  by  Mewni.  Kriih  anrl  Hr'[;fT«.  K  r»l  »t  ili  l  ■^hat 
tnTe«tigati<Ni  rnlly  nh*m  ?  It  ivrooght  rm-.  nn  riti^iluo-lv  ijrw  f.n  t  —  nf  -iny 
rat*,  abaolutfly  to  bim.  tie  then  >li«lched  the  detail*  of  tiie  loud  ex|irrtwait 
>n  the  U«nl,«ad,aftlre<pllii»iwgit,  nmutioaed  tlntitbaJ  bawiCKri«)  out 
hj  thete  ge»il«iM*n  li««aB«<  Im  raggotcd  tliat  i(  tltt  mrtlioita  em|>loyerl 
h\  various  rrpflrimfntrr*  ta  iiutaMire  tbe  rnqatam-nof  tl?**  arr  irrrra;:i1ic<l, 
(it  ixTlaiu  IJic trrlii  11-  Tr«!*.'rii'i  uiiilar  L'rTtaia  canditidti * ,  .i  Tir.gn(iv^-  value 
and  uul  a  poeilive  one  would  be  abtMned  tor  tlie  rtuatance  of  the  arc. 

CKtalB  nreiirobiaqp  einriiwn  Mr.  Nathw  lad  coofiriMd  hk  eiq^ 
(pition  that  if  ih«  an  was  fetmed  l>e(%i«M  two  »oll<l  earbmn  die  n- 

ilaiitaueoua  chapge  of  P.D,  dividwl  ht  the  correiiuiuliug  cluutge  of 
current,  wai  aegatiTe.  whereta  with  cured  carlwns  il.  waa  alatarn  poxitiTe. 
A  howl  i>f  Ini1t({n»!it  crilirfm  hii?l  fullowed,  ain!  hail  MiHuriL  frith  acl 
Itogen  ami  lii:n>ii-ll   livcii  in  llic  Mliddle  liiey  «»■  uM   imjI-iiliU  have 

been  (mt  to  death  io  a  lolid  cat  bun  arc.  Ittil  iLcrB  were  '.hrit  tii»- 
tioguiihcd  i]iTCit||Mais  wiw  bad  (lie  eourat^e  not  to  be  drwwn  into  tbia  net 
of  conventional  anliHHiiMB — Pruf.  dray,  then  of  Itaogor,  and  now 
1,  -4  lv-:viri'«  tucc«nor  at  GtaaKow,  Mr.  Oliver  Heavi-f  'i-.  aii.l  Prof.  V'At- 
(jptjvl.'.  llf  himself  had  ereu  ve:itur*ii  t-j  aiiggeat  that  iMuu-r^s  wj  jlJ 
more  expedilc.i  i(  tbe  critki,  inttead  of  uMirely  oaviUing  at  what  might  be 
valMtoaanat  ui  v  <  t  tlia  nir  Bgnfeaon  tha  ake,  woiild  oatlt  o|w«nd 
■at  if  there  reill>  wore  l  lama  foMda.  Bat  It  hod  remained  for  Mr.  Dnddell 
to  be  tbe  real  Jack  Horuer.  ]{e  did  not  pro|wj*e  to  go  into  tlie  -lueation  as 
to  whether  or  not  wtiat  Ueaara.  Frith  and  Uogeni  had  meuured  wan  the 
true  mietance  of  lb?  »rr,  Iwruw  hu  ht>|>i  l  t h^re  would  eoon  be  an  opfwr- 
tunity  of  going  fully  intu  thii  |.ii  -in  ii.  I  at.  \u  i  utico  to  thiwe  inve»ligntiii», 
and  in  virtue  of  the  /«  icactijog  (  iiiKifi'.p  tlicy  hod  really  brought  to 
light,  he  deeiro)  t^  emphiwiM  what  they  had  really  attaiood.  Their 
Utc  friend  Mr.  John  Uopkinenn  pro\'«d  to  tliem  years  ago  that  two 
ali.Trii'iT^  I'liili!  n -t  1:e  rsin  in  .rric-'  th«t  if 'in<- ;iltrr-i»i"r  wiiHaccrlaiu 
rxiili:i>'  '  urrrnt  'Iriveii  I'V  a  v.rtint  r-n^jniff  wrir  r  i^i  t  ir.i'Ally  :  >ijpleil  to 
i40olher  nimilar  alternator  drireo  by  n  m'milar  fteaiii  engiov  aod  wuritcd 
up  Inie  elsf^  tii^  would  ionaidMli^  ^vt  eat  •!  itiji  tint  ttooMOt 
the  nedianieal  roupling  wa«  M««r«d.  If  lhaiv  Iwd  btaa  'tbe  illcbtMt 
neiewity  for  i^,  Cr,  M  .[ikri<-i.  Tnirrh*  h»Tit  xrldol  tbat  if  two  allcmaUira 
cannot  run  ill  ^iT.na  nl^iiM.  thry  hiv,*  l<r<Mi  u;"r  into  itcp,  atill  more  )in|i08* 
iiible  waa  it  for  use  allematur  dnveu  tiy  it«  own  iitvam  engine  tn  run  in 
eeriu  with  another  wlwn  the  frtijuencv  waa  b»lng  jtltcrnl  within  wide 
tlmiUi.  Thii  vnu  naiij  what  the  arc  ditf.  Ilefetring  U>  hia  diagraioa  un 
tbe  board  lie  Mid  tiMf  had  on  alternator  running  in  aerieii  with  anuthar 
tupplyinir  altaniat*  eoimit  to  a  circuit,  traufonning  direct-current  eiien^ 
iut^f  Aller3Ukte-curre»t  «n«r(^,  nrnl  fl^nni-;      in  i»»i<Ti  ^  v?tir  thai  wtietjier 

irei|UfliL'y  in   >::l:r   lilt  eril.l"  i      iic  70  ir  ]  70  i  T  liSrj  yvwA^   \>iir  -•■  >ud 

the  aecond  nlteniator  eupplicd  current  iuSkicnllr  iti  phuae  wiUi  tbe 
euneBtia  tte  etksy  pfc'tMit  ta  wwk  in  aeriaa.  Mr.  wtddall  had  not  <iil7 
poioted  out  Uie  {mperlaoee  at  that  lenrit— (h*  neteltgr  «t  it— 1>tit  had 

ihowD  l]tat  an  ordinary  w  called  jierfectly  •iloil  iirv  aupplied  by  accuinU' 
Utur*  wa<  like  the  luuutlipiece  of  a  flageulet  ur  flute  nui  blown,  and  that 
the  application  of  a  ca|ia<^ity  in  icriea  wltli  ecU  ioduirtiouataaiiuot  totbat 
arc  gave  nee  lo  vibratiuua,  Juat  ai  blowing  a  fiute  gave  rise  lo  mOUoitt  of 
rati  V  of  vibtwtiuoa,  and  Uiat  one  of  thc«e  rate*  of  vil.ratioM  waa  picked  oot 
by  (tre^slng  the  keyiiWhlfMaia  the  caae  uf  the  are  Ihaimteot  riliralion  waa 
aiarteil  and  ptclied  oat  kf  what  capacity  waa  iu  aei  iei  with  tlie  eclf -induct  i  in. 
Ai?>-a.Iy  limy  l:r».!  Men  a  jwnet:!  al  rpsult  nf  tli--,  hut  ih«  r.tV.tr  .lay  at  IIm 
(■(•i.-.tai  TL.:iiin.'al  I  olis^f  Ml.  I  'udiirll  l.a.l  ^li■..■,l■^  lij.i  ih'.t  '.vitli  the  lama 
circuit  Bupptied  with  the  auueinductioucoilasbad  been  used  in  iheexptri- 
■BCDta  thM  eeenlni^  with  a  ouodenicr  jaiMd  up  aa  iiaoal  anii  aiiqi 
hie  AoiDeter  lo  aa  to  pot  the  cuudwaer  acnB  tho  arc  joat  ifttr 
til?  Ifnlt  WIW  riiaiV,  h"  hni\  ti't  lined  a  apark  from  6vp  to  aeTcn  time*  a» 
:n  n-ti  Mi,t.»iiji].l  .'.  itii  tlio  iiiparatUB  iu  the  ontinary  way.  CalcnUUnK 
on  ibe  very  beat  pu«ai)>]e  cooditiona  with  the  olil  w>y,  Mr,  ]>udikill  could 
iPBWiai  IIm  Ivogth  of  »park  aom*  two  or  (hne  tioM*  willi  hia  method. 
Tliere  waa  nnotber  point  which  tiad  oooM  oat,  iti  connection  with  tliaao 
experiment*,  of  a  rather  differeat  kind.  Home  10  yearn  ago,  a  ra|ier  waa 
read  by  l>r.  Sunipoer  and  hionrlf  befon  tbe  Itoyal  .S<H:iety,  puioiing  o«t 
w^.*t  vtiv..  rhpii  iit-u-,  t^^t  iiw  true  pHwrr  ct-."''"  t"  a  i-iirbntj  aH"rI3fl^^^' 
i'iiilt:i;'  30;  uw.i-i.mI         vymc  ai"«urarp  i:icl:i.''l  r..:Mi'lrt  .il'l)  m 

suuie  caaea  than  the  apparent  power  meanuml  by  any  al'.t:u»lr  curreul 
aniuictor,  miiltteiiid  li^  the  onaiara  waaswtad  «r  •«  altr-t  tia'-e  cuneut 
voitmcttr.  BstaNqiNatlr  Im  had  beta  prettj  wall  <unviuc«a  iUm  uuder 
carlaia  drcaiHtaaaii  a  ilbtet«imat  ai«  haiwMO  leUd  carbooa  aottd  ia 
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(Im  moM  my.   At  that  tfnw  tw  toil  not  hm  mffieieiitly  eertoio  of  t)>« 

fMt  to  publish  it,  n^w  h?  ■wit'?  rmrtain  of  it,  FJ**  »urr  f^t^tn  ihrt 
rSBulta  of  cii»cTin'.rnlM  rfcciAly  iim^I*'  ii)  bi«  Ifcbonitpry  'hi  ■,. ;  i  h  iv  Mo-catleii 
dirHt-cumnt arc  lupi'twd ^fro^iiccMutrtw*^ tto  ^n^^ 

Toltmcter. 

Or.  J.  A.  FLEHINO,  who  «m  lb*  only  other  iimi^,  tlionght  il  dificult 
to  dedda  who  ouKht  to  b*  ooopatuUtod  (Ih>  tnoct,  tbo  iMtituttun  for 
haviiig  had  «uch  a  Taper  rrad  hirfora  it  or  Mr.  DotMelt  forSiavirR  jirr.luri'-l 
aucb  a  •plaodid  place  of  soi.-'Dtiflc  work.  It  wm  a  r.iixr  whirli  inimt 
wrmriilly  claddiD  tlvo  haart  of  their  Pmidcel,  Ukwu»  iC  be  dui  nut 
■Mllk^  ifii  Vtfir  wvM  ban  a  vtrj  important  cotwequcnce  in  mgioeer- 
hg,  ana  wwld  HiiM  in  atiowioK  tlutt  acienca  did  umetinM*  lead  enip- 
DMting  and  not  atwaje  fnltnw  it,  Thr  ii'.»tt/^r  whii-li  K;ut  intfrrste'l  him 
moet  particalarljr  were  thi-  pxpcrimrntJ!  with  thr  innt.itiu'i'.i«  rurri-nt  »rc- 
■attiog  up  oedlUtioiM  wiili  a  coiidenwr  ehort-circaitiim  the  are.  He  bad 
bain  atlaiiaptiog  (ooething  in  the  aarao  direcUoD — vie.,  with  an  altemat*- 
cvmot  are,  annR  metal  alectrodea,  and  it  woald  be  a  mattrr  of  lifelonK 
regnt  that  ha  had  made  raoh  an  uofortaoate  cboioe.  Ilal  thi*  effect  with 
tba  eooltDOuue-curreDt  arc  wia  esceediogljr  interaating.  becauee  it  eeaaed 
t«  drpcmd  opnn  i^nin  mtical  coDditioiM  aa  to  the  »tat«  of  affairs  wbaa 
the  art-  wi  iriiiriKiH'h*;tl.  If  ha  miitook  not,  a  rough  eiplanatioo  of  it 
waa  aa  follown : — There  wia  a  coodeiMcr  and  in<la<^liao  roil  pat  acruea  the 
wrimill  irflM  tbt  HQ  «H  in  apmtion  ;  then  at  that  mnraent  the  an-  waa 
rabtwl  of  ita  enmat  and  axUnguiahed.  Hmd  the  potential  riaw,  the 
e<nid*oiier  liooame  r!iivbarc;<vl  and  it  rIixrTiiir((«l  itaelf  back  tlirough  what 
rt-nminccl  of  thf  i  .inducing  tji|«  ur  mil  i-Su:-  re'«etabli«bed  the  arc  Hut 
thia  action  would  not  take  placa  if  ooreil  carfaooa  or  metal  elactrodea  were 
uaed,  and  it  ecetrnd  perfeetljr  dear  from  the  Paper  that  the  reaaoo  why 
Uiia  waa  ao  waa  becauae  the  arc  fmiihwl  tao  iiaicklj  with  metalUe  alae- 
trwio*,  whiUt  with  ooreil  carboiu  pnhMy  the  reaaoo  waa  that  tlta  vapour 
hung  a>N>ut  too  lone.  The  float  aeetioa  uf  the  Paper  dealinK  with 
•iwitr^h  i-''iiitactj»  wi'Uiti  ].r<:b»t'ly  cAunf  mvrm*  hearl.aearf'hinK«  atuanipt 
ch:j*r    rpHv'innl  lr    frir    the    niiumfarturH  lii^'h  Uniinti  nwitcbca, 

Uitbtrto  ibe  iilvti  u{  orrrybody  tiiul  hetta  Uiat,  tttum^  uiber  thinga, 
a  awitcii  ahould  brcnk  the  arc  a«  <{ulckly  aa  poatible,  but  nooord- 
ing  to  thi*  Paper  it  ought  not  to  do  ihia.  Hr.  Duddell  would 
probably  enoourmKe  th*i  vr.  on  thr  >wiUli.  Fr^-ni  exiKrriiiiPittj  trmile 
with  cvbon  polea  uri!<"r  wn'-rr  h«  *:i-n'.'irijLeil  i:i.iiiy  of  .Mr.  DuLl^iell  k 
difficultiee  and  dangera  of  icitrodudnK  altemata  current*  inl^  cotieentrie 
«abl«f.  Tbe  meral  ot  all  theaa  Mt>aaitl  wWt  nptrti  t»  high  taoaiao 
(wilefce*  wat  to  do  j  oat  the  oppadt*  to  iriMt  Mnaad  rkH  «i>en  cod- 
atnicting  aucfa  awitcb'^,  ami  thia  pnrtioD  of  the  Paper  would  have  ao 
exoeediogly  valvable  Cdiiwj'.iriiLc  in  directing  thoae  who  were  rraponaibla 
for  th«  daatm  af  tun'ti  awitchn  to  oawUar  Ihair  «im  aod  b*  «!••. 

The  PKKsil  'KN  r  propo*e<l  a  hMrtf  Wta  af  tlnto  te  Uw 
wUeb  WM  earned  uaaoiuioualy. 


01  THE  "BLAZE  CURRENTS"  OF  IHE  FBOGS 
EYEBALL.* 

KT  A.  Oh  WAUSH,  U.1K,  V.U. 

The  nomiil  slectricol  rt^jioiiw  t;:'  hghl  ih  [Hiailivc.  i  tiL'  niiriiial 
rieclrical  reapoDM  to  every  kuid  of  atimuluii  is  punitivti,  Tbo  uonikiU 
rrapoDM  of  the  frog'a  eyeball  i«  partly  rotiiuil,  partly  by  other  tianiea. 
The  diraetion  of  mpouM  a  KUtted  by  preMore.   The  uarmal 


©- 


&  Mir,. 


Vn,  L— Poiitiva  KaapooM  to  •  Stngia  laductioo  8hock  aeat  throu^  the 
Syefadl  in  tU  PeaiUr*  {opmrd}  UireetioQ. 

l)la/.<.'  r.iirri  iit- "  .■vtiCi-l  liy  siiiijle  imiuctiou  ^hocka,  and  by  can- 
<li!D-'ur  diHcii.irntH,  urt!  cmiijijirjljle  with  the  normal  discharRot  of 
an  eloutriral  "i-^w.  'I'ljtir  iii  ixiiniini  voltofte  id  of  the  --itne  uricr  ai 
that  of  the  dueiiBrgc  of  a  siagie  electriaU  due  ^over0'03  volt),  'iheir 
mtgiMmla  ami  dwatiaa  inerMM  with  inennied  itmgUi  of  eseiM> 
tiob  jtmiMftwiM  of  itiittttU,  Minaiatkra  of  efl^cta,  ataircue  inrreaie, 
rad  Mfwdedina  an  nuuulMtad  by  blaze  currenta.  Stimuktion  of 
rwriw  itmigUi  aboUabcs  Hbem  eompletrly,  but  only  temporvily, 
Tht  encTKy  of  a  bkxe  effect  ntuy  eoQtiderolily  exceeii  the  vocrcr  of 
iu  I'xcitip^  cau»c.  The  effecta  are  obwrvablc  fur  at  IcMt  lire  days 
•fttr  uteition  of  the  eyeball  ;  they  appear  to  b«  diraiiiiahed  under 

*  Abatraa  «f  Faper  read  bcfm  tba  Kojtal  Sodaly. 


proIooRed  illnmiDatioB,  and  faMNMad  imte  ptolcmged  darloMM. 
The  tnilaeiice  of  raiMd  tempctatnre  and  innr aicfl  pmanrff  it  rttriwil, 
tuid  nnder  the  inflnenoe  of  the  latter  fimr  typat  af  nqKmae  an 
recorded.  Compariaon  ia  inA<U<  l>vtwc«n  blaze  carrent*  and  the 
mpoDsce  of  eloetrical  orpan-i  ni  ilr:^;rilMl  by  da  Bou  Keymond, 
Daring  md  aftar  maxinul  blaze  the  raiuUDee  dtminialMai  tha 
dininirtiaa  ia  Ml  inadmaatt 


If  firyli-  elcvtrical  currents  are  paaaed  ^h^>llgh  a  nomwi  eyeball 
and  a  (ptlvaiionj''ti.-r  in  a  "  homodrome "  and  in  a  "  beterudruiue  " 
direction— i.<i.,  with  and  again&t  the  direction  ot  normal  diacharKe — 
the  homodrome  (poNtive)  dcllection  ia  greater  than  the  hetnodrome 
(nr^ve)  deOectiMi,  Tkia  ui«qaality  ia  the  leaolt  of  poaiiive  blaze 
ciurcal^aad  ia  abaliihed  bgr  death  or  attoig  tataniMtiaa.  India 


Eya-Ball 


no. 


otCbaaAi 


laUoTcaM  the  abolition  iateraporary.  Tlio  normal  electrkal  re^poaaa 
la  Ught  paiaiala  nadiininiahed  at  a  tiaa  whan  blata  cnimta  Iwra 
twan  abolUicd  \t  tataafaatlon.  On  ilia  olhar  haad,  lilaaa  eitimit 
niay  be  preaent  in  an  eyeball  giving  do  r«»poDae  to  light.  Tha 
dtered  state  of  the  vycball  in  relation  to  ti};hi  du««  nut  ncccwiailly 
lUB  jaiallal  wiih  in  alland  atata  ia  lalation  to  dactiiaal  atinnalL 


RELATIVE  RDYANTAGES  OF  DIRECT  CURRENT 
AID  THREE  PHABB  DISTBIBUIiON  FOB  SMALL 
inTULATIOn.* 

sr  a  A.  luMM,  Kick,  ham. 


When  accepting  an  invitation  to  road  a  Pape*  balm  this  Iiiatitu- 
tion  I  wa»  for  some  tjme  in  doubt  aa  to  what  eubjeet  I  ahmtld  chooev. 
N'oiii^  wm  partioalarly  uppennoat  in  my  mind  aa  one  nron  which  I 
wixhed  to  diacouree,  bat  I  came  to  a  deci«ion  while  travelling  abroad  ; 
the  ijue*tion  coverrd  by  this  title  of  my  Paper  being  brought  most 
jirctuincnlly  Kforc  mi',  owing  t.i  the  competition  and  diifi-rvnt 
etuu-mtiutii  I  met  with,  witli  regard  to  the  relative  ad\'«iita^<'i«  uf 
three-phaae  and  dinct-enrrent  macUneij  for  small  an<|  luedium 
ti/ed  iDstaUatioiMt,  Oviog  to  this  it  aeound  to  ma  that  a  com- 
pariaon between  tha  tm  imtniia  anmld  Ika  of  mlaNat  and  likely  to 
give  rise  dvriog  its  dianiiim  to  poinita  vhicli  «viiJil1»a*||Uid*  Jar 


*  i'«i>cr  nad  at  tha 

Kngineer*. 
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Ui.- futuriv  CV-iiipfUlii-n  It  not  alwBVs— especially  -n  ■ouiilri*» — 
carri«J  on  uti  eUii,ily  coTiimerciuil  limy,  uiiJ  I  liavc  ex|H'ri(iic«d 
iriBtaucts  whcK^  a  coiiiix-tin^  film,  fiii<iii>K  <t  couM  nut  wciiu-  kti  uxler 
for  direct-cuirenC  macbiucr;  ho*  olTcrtd  pulyphive  raui:biii«r>'  M  w 
•lUraathr^  aiDgiiiB  it*  pntm  tt  snnt  IcuKtli,  ielUaifwth  adinm- 
tagci  witkont  BViBMr,  and  natuiallr  ignonng  ibe  ot&r  «idi  nf  On 
i|ii<»ii«>n:  ihia  i«  ii'jt  «s  it  sliaiiM  le,  bat  «iih  htMlperictlMd 
piiTcbu en,  with  ito  one  to  ^ide  ihtm,  it U at  tilUM  MUMMftlt. 

I  linvc  foutid  the  title  I  fimt  adoptixl  for  DIV  FlHWr  Mlii«w]ut  too 
tilliittd  ia  ils  rc^  jw,  and  have  biietly  coMMnH  qiie»tioii.s  which 
u-late  to  the  Jitttibuliim  from  »ub-8tnlioii8,  «•  well  aB  that  of  the 
choice  of  macbiiicry  himI  iJi»trlbutiu)i  for  Fnialt  iiietallatiuiiB.  Ihe 
Ivpo  if  marhincry  and  the  syit«iii  lo  !»•  [i^i.!  for  nupply  ami 
dittributicii.  are  ni  the  C8*e  of  large  Ji1.>nl-,  nu^t  mrisfiilly 
H«ieKii  i  Biniplicily  of  (le»igii,  tint  u^ot,  and  iat;<>(jii«nt]y  e^nnoiuj, 
bciggMUUM  llw  uoet  iiiipoiiHnk  of  Ik*  may  heUm,  In  the  caM 
of  MBtll  iii«r*)lttiai#,  huw«Trr,  lucli  u  m  pot  d<nrti  to  supply  liRht 
iKirl  p-iTcr  for  nilb  And  lietMii^,  the  <|u<'Mion  i*  it<>t  iiiiroiiK  utly 
'!<i.i<li'i.  ittenpeetiT*  of  tlicacetical  ron.Hirliratidnji.  Thi-  )riii'clia»er 
ill  Knglatxl  iis  Ti'ry  us'  illy  in  the  faaniU  of  the  commlting  en(;incer, 
but  in  couiitrim  wlieiv  Ibig  cuiiimodity  ilotn  not  dxiaI,  lie  ia  often 
Knidfd  by  the  pei.-wolve  power  nf  tlu  uller,  mi  l  '-r;tntt:iii-<i  hy 
lashiuii  I  .1  thi>  liiwc»t  priie  iii»y  intun  but  litiL'  n.i  n  ^.iril^  lin  i]. 
iH'ft  when  there  is  no  ."perilicatioo.  There  are  mnut  of 
|>R|MriDg  •  low  tendt  r  :  and  llioomiiMan  of  aoiiiethin;;  in  one  whicli 
u  iocloatd  in  anolhvr,  the  ndofrtion  of  dilfertnl  vbltagtT,  variuua 
gioupinjj.H  of  hunpx  :ind  nioiun*,  dilb-rvnt  »p(«da  for  gemnton  and 
uiutora,  inay  give  <iiie  >ysteni  an  »p|tArtiit  tdvaoUige  «vcr  aMtlnr 
which  it  doei  net  in  reality  puMeM, 

Many  firma  h  ave,  up  to  tbt  pintnt,  tfi.tm  tluir  cliuf  alttnthm  to 
direct  curretit  woik.  and  this  h.i.H  met  the  want- of  Ibe  smaller  ioklal- 
Intioiia  ax  well  an  those  of  the  greater  portion  of  the  large  central 
»ti»l!oit*.  Single  phniHi  supply  at  hif;li  voltage,  with  diMtribiilion 
ir  .ni  ti  iijsfornii-r  station*,  11  1  •  ni  ettd  keenly  with  iliiect  current, 
but  lampa  of  hit  her  vfdtiii,'.  .  !•  jrii.er  wilh  thri-e-wirc  iliBtril'UtioD, 
haiKiventhe  LiUi:  -i  \:  u^  f  lift',  and  h««  eimbled  it  to  Ik- 

cxupktjcd  fur  lai(;e  ar<u<<  nithout  aiiJuc  liisa  or  a  prohibitive  cost  i>f 

WMI  SO  Volt  and  «bt>»t(|iiently  IM-vall  lamps  in  rr>,'ular 
Ufc  for  large  iD(lntUliriiii>,  but  tiow  .  »<  w  li  up  to  230-volt  lamps 
are  quite  the  ac-repted  .•'taudard,  ai^  l  iln-  iiighiTr  pre»if>Dre  ha>!  so 
largely  n-diiccd  the  first  cost  of  copper  that  in  many  fllationi*  where 
the  u*e  of alletnalirg  currents  wuH  formerly  wananted, direct -ciuient 
niachioery  i.>  beinj;  put  down,  and  even  in  rcmie  infUinces  lb*"  alter- 
nating cumnt  nMlcFiiLriy  iiirji;  Jiiken  out.  Uuiiniiii;  aii  i  'l;ivi:i 
babiDcers,  together  wilh  feeder  booMtr^  arc  rtqnirtd  a*  <ia«ili«iy 
inaebiucs  for  direct-current  three-*  iie  distribution,  from  »<ib-tlaliuris 
dealing  with  largo  poweia,  and  fccJin)}  over  a  considerable  area  :  but 
it  ia  noia  tban  prolnUa  that  ia  tha  fatura  -UX^volt  lamp*  will  ba 
available^  wbicb,  with  a  tao-vin  dblributloD,  would  tandrr  lira  two 
iint-uamed  machines  unntctsaFary,  and  elimiula  tha  emt  of  the 
centre  wire.  As  polyphase  and  monoplt.ve  machineiy  Uve  on  the 
i  riro  ■  f  TOpjH-r,  it  can  be  fairlv  aMunip  l  thrtt  every  raving  in  thia 
tr~|i<Hl  «ill  lake  uw»y  their  livclih  •  I  and  reduce  their  utility. 
^\■|.^  ^  Ii-h!infr  f  iiti'«itislr!>  the  biry< :  t  |ii  ■[!■  tt:i..i!  of  the  lend,  t^ie 
iiippti  tLiiui/i'i  1-  jTuji.  I.I        Willi'-     r  <-.ii..ilc  luken  l>y  the 

incandescent  lamp,  any  icductiou,  there(oi>t,  in  thi*  ie«pv«l,  i*  of 
gtaat  iupeitanee ;  iampa  m,  I  vrnkntaMl,  ahmtijr  to  ba  pat  on  ihe 
fltarkat,  tobuuuitig  S  watia  per  caiidlv,  or  ami  Icaa,  and  every 
•dvaace  ia  this  direi-tiou  ir,  I  B^aill  lioM,  to  iba  advnnt»KV  of  direct 
current,  and  Will  euuMe  it  to  corer  a  wiJtr  field,  for  who  will  uss 
bif'h  yollag<H  and  train-torm  (3iiwn,  if  Ihey  ran  use  low  with  e<|iial 
economy,  or  include  oompliintions  when  tbry  iiiay  be  umiited  f  All 
Bit^iliary  machinery  and  iipparatr-  lia  ■  nnly  one  object,  and  that  i* 
i  i  ri  Im  :  the  price  of  the  niainy,  •! ,  i  1  li  ive.*cen  it  »tat«d,  *  adopted 
ill  tlie  vain  endeavour  to  <  hfnt  Oiiuid  law  out  of  it--"  due  tribute  of 
copper.' 

Tbert!  are  some  who  blindly  champion  alletnatio^  and  poilyphaaa 
•jtatainai  call  cammutaton  cxeraaccnoof,  and  qqala  axpanmeMa, 
which  ekim  to  tliow  that  polypliase  weigh  a  ncra  baetion  of  direct- 
current  machine.  A  ilaletueiit  in  Herr  Ton  DobmroUky's  renurk/^ 
in  the  diicusaion  on  a  Paper  read  by  Herr  GiirigM  in  tH92  w.i^  quoted 
it)  \]w  fi:'-i  tditi  n  of  a  book,  and  liaa  again  api>eared  in  the  MrCfn  l 
I  ililiiiL  ;;iii;irly,  iliat  a  certain  uiultii"ilai'  -iiutinuons  curn  iii 
iiiachtue  faro  li,UUO  wntl;:,  but  that  when  a  three-phusc  armatur-e 
way  run  io  the  Nimc  fields  it  gave  nn  output  ol  33,0<i0  watta. 
I  dbubt  lhi»  teat  being  «tM  which  one  could  cun-ider  upon  acorn- 
m«Rial  bMH>  Oa  tinniBS.lHi«eTCr,  to  the  Faper  ia  qocMioo,  1  ind 
that  Herr  von  Dobrowotakjr  alao  aid:  *'An  altemating-cnrrent 
nachioe  ia  to  totally  dltfcrcal  lb  ita  MoatrnctaDD  to  a  diaKt-cnrrent 
tuaehina  fbat  auch  compariaon*  cannot  be  faifl^  made,  and  that  it  ia 
otiuivaUlit  t)  living  tliiit  11  opoon  has  an  efn>  icmy  of  IW  pet  cent. 
Wlltn  need  f^r  soup,  but  «ufy  one  of  .'jO  |«er  ictit.  wlitti  untd  for 
rutting."  NatwitliHtandinx  all  thu  the  polj  pka-<L' ay otem  iit  the 
preM.ut  time  the  iuo»t  Hstisfattory  solution  of  long  di.itunce  tran.-- 
nuMton,  and  will  be  utiliavd  Butte  and  mure  to  ttaauiait  larue  puw«n 
into  the  atntn  of  towaa,  and  to  espe  with  tha  naay  diflenltMa  which 


prt.sent  ihemselvL s  ;  Lnt  iIil'  jIjii  C  p  i:.'.  I  Il-'^i-o  '.ii  rji:-t  i-,  wlitllicr 
the  di<itribiiliun  fr^jin  lh<i  lub-stutiona  iibould  Im  Uy  poiypUaw  or 
dirrct  current,  and  whetlier  for  riiiAlU-r  in.4lalUtiono  one  system  offers 
»uch  advaotagea  over  the  other  aa  to  warrant  a  preference  being 
pT«n.  Niitwitbalanding  the  exiat«ii«aof  aatreralaimnantadtnKataa 
of  single-phasa  nucbineiy,  I  do  not  propoaa  to  eoniider  it,  nor  hava 
I  had  to  lltal  with  it  in  COnaeetion  with  the  competition  I  have  ejcpt- 
fi«ncad,<aptciai1]rabfead.  With  r«';;ani  to  the  two  n-tiMhiin);  riTal' 
»j!<t<m«.  the  ronimntator  iwciiis  to  be  the  red  ray  of  p.ilv|il!a«i  exlio- 
nent.-i  ;  but  any  trouble  that  lia^  bet^n  evperienced  on  itii.^  IrrhaJi  ia 
merely  a  pawtio^'  nii^htniare,  and  has  only  occurred  with  maciunet  of 
large  ■(■  j-.vi  i  l  utiuiiig  at  high  spcedi.  in  connection  with  which  con- 
''iderable  expencnco  is  ri'<juirvd  uud  very  high  elavi  workmaw«bip 
ill  inanded  iu  order  to  cnablK  carUm  bruab^a  to  maintain  goixi  contact 
i  !'.  a  auif;ice  running  n>metiniea  as  hi^h  as  In  miles  an  hour,  tliia 
didicnlty  has  been  experit  need  bv  moat  of  us,  bat  is  being  rapidly  over- 
come, and  in  a  short  prriod  It  will  b«  a  thing  of  the  post.  It  ia, however, 
mach  to  Iw  desired  that  the  high  engine  )']>ced8  which  have  bvcit 
•addled  iijion  iia  fur  planta  of  l,00ii  hon«  and  npwarda,  may  in  tlia 
future  be  rftdtKi  l  in  '  20  per  cent.  Wilh  reference  to  the  com- 
parutive  weight;-  i  f  iir>  l  cuirent  and  ptdyphsM  geneiators,  we  may 
take  if  a  good  Ci-\tiiplc  of  the  latter  one  of  the  32  pole  three-phase 
gjiienilor*,  built  for  the  Central  LjU'Ioii  Kailway,  and  which  ha«  an 
output  on  full  luad  of  N'iokw.  at  Ui  tcvolutiouft  ;  thia  mtchine  luu  a 
weight  of  37  taw;  OFi  with  cicitcr,  aa;r  39  torn.  Aa  an  ex-iinpte  of  a 
lurga  diif  ct-cnmnt  traetioa  and  lighting  f^nemtor  we  may  uke  ona 
of  annaifaarof  lO  pole  machiDes,  now  l>oing  built  at  Salford  I(On- 
vorlia,  having  an  output  of  MX'kw-,  with  fixed  load,  and  runnhig  at 
OS  ri>»n.  [ler  miri.  Tliia  iimchine  haa  a  weight  of  I"'  (/»nis  or, 
col  reeling  f  tli>  mil  a-(  i  n  itput,  it  eijuaK  ii  tolls  :  llii^  iriachifl« 
could,  hnw.  viT,  liav-'  I.e.  i.  l.'ult  WyhU-r  n'  n  »bunf  i7»nerator,  with  the 
coni|i"iin  1  w.i-'lin^'!'  uii.itt.  'l.  a'l  l  with  tlit  -miU'  r  range  of  voltoce 
then  necesiaiy,  the  iiiagoti  w  ml  I  I  Uvii  li^jliler,  and  probably 
with  ad%'a»ti>ge  more  in  nuiul  i  ■  ;  tiic  weight  would  then  have  l«*a 
pntrtically  identical  with  the  |KilyplKi»e  generator,  with  which  it  baa 
been  compared.  With  rc.giird  to  the  weigiita  and  prices  of  Jitill  laigtr 
geneiators,  I  bare  cDmp-ircd  :i  l,40iikw.  x cos 0,  polyphase  generator 
running  at  'J3  rei  olutionr,  with  u  direx;'.  curruot  one  of  the  MOM 
output,  and  for  the  same  ^pied,  the  former  with  «xeit«r  would  weigb 
apjinjiimatf If  some  til  ton»,  an.!  ttic  iiri"  t-corr^ut  generator 
approxim  It,  Iv  ih,'  ^mih-  i  '  im]  .iiji!  r  ttn'  ]iii''i  -i  ot  the  above 
machine^,  ttie  jxilyphitsu  haa  the  advaiit-^gi  i,  ,\|i[iroximattly 
Kome  12  pi.'r  cent,  cheaper  to  build,  this  In  iiil;  Im  ll  v  .h.o  to  tho  coat 
of  the  rommululor  on  the  dinsct-currcut  itucliiuc,  i'lieiu  La,  how- 
ever, one  point  that  caaMt  be  and  by  annoticed,  and  tliat  ia  tha 
amall  safety  ctaoK  attached  to  tiia  output  of  tbe  polyphase  machine, 
namelr.  cosine  ^"i,  what  ia  thi-i  !  Why,  it  nieana  tnal  on  an  inductive 
luad  iLis  ap]>uent  12  per  cent  advantage  i*  wiped  out,  and  may 
even,  and  very  probably  will,  put  the  Iniut  on  the  other  fool,  but 
more  of  thia  later  on.  With  regard  U>  smaller  »i/,e«  of  2<>0kw.  to 
4(Xlkw.,  I  do  not,  find  that  tbesf  is  miu'!>  i-liffrirrnff  ;  it;  fsict,  the 
figures  I  have  ti-ml  !•)  ^Ihas  that  tli-r'  .i  lv.aita,;!-  i-^  ■iii  th-j  ;-ido  of 
direct  current,  but  i  wi.l  unt  pr-  i.i  tiiLi  puiuL  iiespccting  tbe 
weights  of  the  two  ty(>e«o(  m  il.  V,  Ihe  ixdyphas*  type  with  f(|lliml* 
rage  mtor  i«  considerably  lighter,  but  the  larj^e  inulora  of  SO  to 
ICO  M  P.,  w  ith  wound  10(01*  wtigh  about  the  MUie, 

Comparing  the  price  at  which  tha  amaller  tixa  are  aold,  tho 
polypha«e  have  un  advantage  of  about  5  per  cent  :  but  ligtues  I  haVO 
carelully  examined  for  inoturs  from  10  n  i'  to  UK)  li f.  with  wotUld 
hjtora  i-how  a  goiid  average  of  Id  |irr  ireiit,  in  favour  i>f  continuoiu 
current,  when  comtmn-*!  wilh  jiolypbase  motois  iinporte<i  into  this 
Country,  and  the  cott  of  im[»jrtatiou  does  not  amount  to  lo  per  cent. 

LV<ii»idering  next  the  co>^t  or  weight  of  niainB,  the  advantage  ii  on 
the  side  of  thrce-wiie  direct-currviil  dLstributiun  tti  imy  bi;  sten  inm 
the  table  on  the  lu  \t  page. 

In  the  table  it  ia  aiiauuied  that  tliu  varioos  «jsUmii)  am  for 
incandescent  lighting  •*  wcU  aa  for  power,  and  that  tbo  voitaga  i« 
limited  by  the  lainpo,  tha  ciieulta hei^g eo  ananged  that  each  lamp 
can  ba  switclied  on  singly.  Aa  regaids  tbo  vultugr,  column  I  gives 
the  ritttud  Volv<  between  any  two  wires  when  lainjM  of  the  miiiic 
jireotire,  naiin  ly,  2VI0  \oli-<,  art- eii)plo>ed  on  t-ai  h  «^y«t«ni,  but  tlii» 
figure  may  certainly  be  taken  exception  to  i::  thr  .  asc  of  tbe  alter- 
natini;;  sy^N  ms,  for  it  mu«t  !!i»t  Iw  for'.-f.iii  ihat  their  maxinmm 
\'iU.!|^i  I-  ijiL  ^'i  times  tht'ir  workin.' viiha.'i',  or  I'-tl  times  as  great. 
Ami  tliii!  cannot  ba  lost  eight  ot  when  I  il hj:  into  consideration 
the  (|Ur!iliuDs  ol  inaiiljili->n  and  risk  fr  im  ^dt"  l>i.  I  have  accoriingly 
given  in  ci^himn  2  the  lna^icmlln  voltage  between  any  two  luaiiH  on 
thia  bans. 

There  iaalio  another  point  tobeborne  in  mind  ia  ooaneetion  with  the 
maiiii  tor  potyptaaw  system.'i  which  contain  nnoy  motor*,  and  that  ia 

f>r  Kjiul  losa  auy  masl  Ih>  iiicrc-iscJ  in  MfCtlon  at  leut  10  percenL 
aljuvc  that  givtn  in  the  table,  and  reipiirel  lor  cuntinuous  curranC 
HV^^teiim,  III  order  to  nlliiw  fi>r  the  li><!*  ibo'  t<i  w.ittle^i  eurrentii^  and 
iLia  liyure  may  have  to  bi;  still  failher  iucrea*.d  tn  20  per  rfnt.  or 
even  more  .-ihonld  many  of  the  motors  be  put  down  to  deal  wi'.h  vtry 
variable  loaida ;  in  fa«t,  the  section  of  the  maina  in  th«  table  must  bv 
iocnaHdi  in  th«  invene  tatio  .of  tha  powtr  tactw  of  tha  ayttam, 
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wire  taken  tamp  prouur* 

»«  i  ot  akch  pwer^od 


tnfeiiip  into  coueiJiiraliiin  'i':'th  ii.ot'  rs  and  laiiip«.  In  tlie  coinpaTisf  M, 
.1  tV.itil  <  r  common  ■»";rL'  lia;-  ho  i.  iuclaJed,  where  nect  s'ury,  to  fiillil 
till!  condition  uf  iadividanl  control,  bul  tb«  >}'Ut:Jtis  are  Btaamcd 
to  io  MiMMfi  if.,  then  »  m  im  la  th»  entn  ydxt,  which 
bu  been  tnkco  in  til  ewe*  S5  per  cent,  of  tlie  weight  of  ra  outer 
It  ia  >Ecn  tliat  contiunouB-currect  tbre«-«)re  sjBtemjaie  only  Iwaten 
liy  OQv,  namely,  in  llio  cax  uf  the  thrctf-pltafe  htai  with  common 
rtlani,  but  shc-n  t!ic  savhi,.'  by  having  only  ihrce  wire*  instead  of  four 
to  fix  and  ii»  i.1:ki<'  '.W'lilil  ui.c  el  tbii)  *Dial)  difftrtnce,  not  to  mention 
the  tttler  regulation  which  can  l>e  oUaioed  with  continuoitn-euirent 
machinery.  With  regard  to  this  small  ditference  of  one,  iIir  thiee- 
pljaje  s1ar  has,  moieovir,  no  licht  to  it,  fur  it  is  entirely  eliminated, 
and  the  tables  aiu  tnrned,  by  what  I  have  said  rvcpecting  tbe  lon  due 
to  watlliis*  curicDt«  »hra  uotor«  are  iwcd  ;  and  tbu  thrat>wiMdirc«t- 
ciimntej-ilein  i«  then  found  to  be  at  Unit  10  per  cent,  the  hcitoltll, 
as  te(;ard6  the  w<tight  of  copper.  Finm  the  way  I  hitra  dntwn  the 
diagrams  of  the  ihiree.phaBe  star  circuitp,  it  can  readily  be  »een  why, 
when  Iam|M  eM  Oied,  the  fourth  or  common  wire  is  uuceaary  to 
mAifitasn  proper  rei;n1atioD  of  '.nltag*  on  tlM  laiup^  for  without  it 
thi'  sy-.t<m  would  he  com(.irnl>l>'  to  ■  MUtllHUWCUIMlt  tWO-WilH 
sjitian  with  threa  lamjwi  in  -crii  .. 

Turning  iit\t  t.j  i.hi  .[^^-111111  of  iiinnin;  mob,i-s  u].mii  tUe  cireniti, 
the  points  to  be  considered  are  :  (1)  iStarting  torque,  (:!,^  Itegulation 
tt  afetO,  m  Cooil—cy  of  Mead,  (4)  £fficiaicy.  Poljrfhiaa  notoin 
aw  CMcntiulj  eonilnit4p«ea  nMhinea,  end  iIm  tpced  or  Ihe  tnuBw 
OK*  ie  high,  th«  arraiif;emtnt  of  the  winding  i»  limited,  and,  in  thi« 
icqwet  t)wy  do  not  so  leadily  lend  ihcniaclveH  as  continuous-current 
motors  do  to  windings  by  which  any  desired  aiieed  can  be  obtained  ; 
various  ingenious  mclhoda  have  been  adopted  lu  meat  the  retjuire- 
iiif  iitu,  which  iire  more  orltss  fatisfaclory  .^ttt  there  is  still  considerable 
ri/iiii  fcr  fiirlJuT  ili.velopriicat, 

1.  aiaHing  Ttn/ut.—A  conlinuoua-cutrtut  motor,  even  wh«» 
shnlit  wmM,  exena  its  full  torque,  with  a  .invall  increase  of  current 
Otnth*  fldl-l(Mui  cuRtnt^and  is  capable  of  satisfactorily  dealing  with 
amy  work  tat  wUeh  il  b*  eiunhiyed ;  amall  three- phase  moton 
with  iqninol  cagv  tenon,  attrtuig  with  fall  torque,  requite  a 
SMmientary  iu»ll  of  tOReiit,  apiiroximately  tqiial  to  limes  the 
Adl-Icad  curienr,  tUl  h  an  unaeairabie  feature,  and  to  ob\iiite  it 
motor ol  liirv^-^r  power*  nre  M  iiti .!  up  M-iih  n  TP?i--tiinco  in  the  rotor 
(injiiif,  till-  !iiiijiiiiii4i  1  '■'lit  (Jocu  ii.il  ri:in"V\.'  this  defect.  This 
Ix  'i.n  iu:ir  vvui.lil  vrev'  i.l  n  iLrcf  pliii-M;  |«iv»L-r  i:iilii]lation  being 
iiir^ii:^. 'i  .•  ■  111!  iiin;'':  -  tn:iy  shirt  up»;;li  ilic  generator,  with 
respect  to  liii^,  I  arrantjed  a  )iower  installation  of  k.h  i'.  in  a 
laqe  i|iimiii|g  wd  wesviag  mill  ftbnMHl»  in  wlikh  aie  indndetl 
■eiM  10  BOai|iodiid-woniid  eontlnitonsHiiirrMtt  molon,  pieced  long 
dirteaen  aput,  and  ran;;ing  from  t'^o  h  p.  to  30  HJ>.,  in  iIiib 
imlaUstioii  all  thu  motors  van  start  ui<  nUuultaneooaly  with  tlie 
spnprstnr,  on  piactically  full  load,  the  starting  current  requiti-d 
itiiJi^  tirit  more  tlnin  aonie  Ul  per  cent,  in  txcesa  of  tlie  full 
working  current.  In  c»m'  whtrt-  liie  lunning  torque  is  conataiit, 
Imt  where  a  great  starting  ti  i'^ue  :s  rMjuti-ci],  K-ries-wouod  cun 
tiniunu-currMl.  niotots  olier  the  best  loluliou.  I  lute  ooe  caac 
capMiaQjr  ip  atj  nliid,''  hi  emiMilim  with>  po^ni'hiM  iaiilallaili«K 


1,  wlii-ri-  a  large  nuiuber  of  motors  of  R  ii.it.i-, 
i^c  (■it.ir»,  were  put  down,  each  to  run  a  lino  9li;i!'t 


ill  this  eve  trouble  was  expccionced  in 


H!  fi  i-otton  mi 
witli  .^.(jtiitrfl  (• 
<Jiuii>g  ^4  nairow  loom 

starting  up,  lielto  coiiun^  'li,  or  the  motors,  espociallgp  M  MflOdw 
morning,  when  every  tbiui^  was  HxS,  rt^futiiig  to  alwt  at  dL 
Larger  motors  were  in  lome  instances  put  in,  and  in  others  fast 
and  loose  pulleys  were  added :  a  7  H.f.  direct- current  motor 
would  have  done  the  same  work,  and  have  i;ivi-ri  K'ttcr  results 
One  method  of  increasing  the  toniue  of  jftilyplL)!-.^  motors,  on 
starting,  ii  to  inertapip  the  yfi1ti*}i«  on  the  ft.it i  r  by  tm-an*  of  abooster 
tr;iD?-l'  iiiitr.  An.jlhtr  iiii:ll]'.«l  I  ■  .ilti-i-  itu-  ir.ianections  of  the 
stator  win<iiiigii  troiu  utur  to  iue»b  :  this  jncreaiiing  the  pressure  in 
the  latio  of  173:1.  Another  arrangement  is  to  change  tne  connec- 
tions of  the  nXalut  coils  from  series  to  two  sets  iu  petalleL  The 
rtquisita  atarting  tgin|na  can,  li«wMwr,  lie  ahtaiiied  nam  a  liiaal- 
current  motor,  lAetliw  diunt  «r  Mrica-woond  wlttont  aiqr  of  dido 
devices. 

•2.  .<]itM  lUgulaiiof'  TIh' :.'{;u1alion  of  speed,  eitberofcontinuoos. 
cnrcut  <'•!  of^p.]ly|ili/i.-<-  itulin  liiiti  n.nt'ir-i.  i.i  p!rocted  by  Kiracwhat 
^iniiiiir  i^icain.  'I'.'ic;  -jitt'l  ut  :ui  iir>iiiui;y  f-h  ii::-m<it.oT  c^n  be  vant^d 
in  three  vmys,  either  by  ioscrljug  a  rv^i^'am-i:  .i>  lh<-'  ;irtu:ituri} 
ciKuit,  bv  altering  the  voltage  ol  siitqdy,  ni  l.y  vuiyint;  tlu-  ^trtn^th 
of  the  fl«Id«.  Like  shunt  or  leiicH  aiiect-cucit^ut  lui-^titii,  polyphase 
notoca,  eseept  tlie  emallest  eixes,  reqnire  a  resistance  to  In  iwaitaA 
inthe  mtor  or  levolving  windings  to  keep  the  starting  cuitantwlmiik 
bounds,  merely  by  the  use  of  aneh  a  icaislaaoe  an;  dMlied  variation 
of  speed  can  be  obtainel  with  either  tjrpe,  with  this  method  ot 
regiilttioo,  however,  the  input  remains  piacticany  constant  and  it 
it  iherefurv  too  wa^ti-ful  to  lie  adopted  where  a  high  average  cfEciency 
t,"!  imperative  throughout  the  whoit  Fini-pof  speeds.  A  dirMt-fiirri?nt 
liiitor  running  on  a  three-wire  sy-tun  '.vith  two  volt.. iv/nUiblt', 
combined  with  regulation  of  the  kM,  can  be  motle  to  yield  a  very 
high  mean  efficiency  equalling  S3  per  cent,  for  the  whole  of  the 
working  nitigu,  that  is  lor  ^"lae  iili  put  i;«aL  of  the  speeds  and  an 
averan  of  76  per  cent,  tbioughoot  the  whole  lUBgt,  Weakening  the 
field  bjr  iotroaueing  mlitance  into  the  etator  cinBOit  of  a  polyphase 
tiiiUiT  incNOaeatlta  slip  en  1  the  motor  rum  slower,  but  as  the  field 
i!U|>[>li(.-8  tlie  Mtor  euirenl  in  the  itaine  inanner  114  the  primary  of 
A  iraiir<rormor  «tipi>lie*  tin-  «i-coudary,  the  torque  falls  off  very 
r.tpidly,  I!y  doubling'  the  nnmlxrr  of  jxiles  in  the  stator  winding 
the  .■!|H>«d  CAii  be  hftlvfil.  thi-"  necei6itatejt,  however,  an  incon- 
vuniciit  number  of  « iii  lwii.^-,  iiii  raitM  the  compile  »! in  nl  tli.3 
switch,  !ic  ,  and  is  ratlier  impractiaible.  C-Jtmblcnng  the  ^  iirious 
devices  as  a  whole,  one  cannot  but  be  drawn  to  the  oonclwion  thnt 
the  direct-current  motor  on  a  three- wire  syitem,  with  two  VOltagea 
available,  or  on  a.two-wir<>  systeiu  with  d<  u' iL-  woaad  inoature, 
together  with  the  provision  for  some  field  r'  ^  ljti'>a,  ia  the  aiinpleat 
ttud  most  de«iirable;  for  it  gives  all  variatiutiii  of  S]>eed  most  economi- 
cally, and  it  can  be  easily  urrangtd  s)  that  there  is  no  jump  what- 
ever between  oo«  spctd  and  auothir.  Three  nr  four  inslKOCfs  h»ve 
cui)i<^  t  >  my  notice  whore  jiowi  r  h.xs  It.  n  Irin.tinttvd  tu  .1  wuiks 
from  a  eonntierahle  distance  by  polyphase  current,  but  in  con|tection 
wHk  wUdt  iM«r  gmiMon  hove  bca*  added  to  aup|lj  *' 
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cuitrlit  to  niotors  ri'<]iliring  In  l>c  up«tt«d  t&iaof^  a  lai^t  mifl*  of 

K)i«e<l  At  a  high  nienn  el1icien:<T. 

3.  Cuntlanct/  0/  Siittil  w>n?rr  I'aririitj  Lomlt.—  ln  Ihis  rtsjiecl  a 
sJiunt-woiinl  f"ntimioiia-curreiit  molor  «cknowlv<l({e«  no  MUKirinritjr 
to  the  jiolyplKLv.  the  slip  on  the  latKr  iiiL-rease-i  with  the  load,  bat 
eliuat-wound  motors  are  available  wliich  can  iivaintnin  constant 
cjiMd  trom  no  load  to  full  load.  For  trsniwa}'  woik  a  iHiIvpbaie 
motor  will  maintain  a  more  (on«taiit  speed  when  elimbioK  LilU  thau 
a  aniw-vound  continnouB  ourrent  motor,  but  «•  thitM  •ttlwttcpmiH 
ofontnt,  a  hiKh  sD«cd  unthe  level  aod  a  plower  iiwedoaliQItiitnBa 
man  to  be  dcsin-d,  and  likely  to  fedaM  tbe  moximwii  caimnt 
daiwmJtd  from  ih>-  .'■taiioii. 

4,  MJicientTf. — I  bava  compared  the  etKcicncies  of  dir*<.t-current 
niatnn  which  hAV  bten  mott  accarately  tested,  with  figure*  which  I 
eauMAu  tM  bMj  IcpmuiUtiva  of  what  can  be  obtained  with  ]>olr- 
pluMv  md  give  toe  oomptriioo*  below  :— 

35         6         10        25        SO      100  B.«.r. 
Diiwt  carmnt...  82     .  .  85     ...  86     ...  i>l     ...  92     ...  92 
folypliu'e...         75    ...  80    ...  84    ...  88    ...  90    ...  91 

Thin  »how«  a  large  riupcriorily  for  dip.ct-cumiiit  motors  of  small 
power,  and  a  atnall  ad\'atit.iige  on  tlio  I«rj;tT  *w«*.  The  i>owir  factor 
cil'  polypha«e  motors,  oa  far  any  pulillahr-il  figure.^  go,  as  wtll  as 
Ihoiw  wiiicb  arc  obtaiDcd  from  variou.i  makers,  vary  morv  widi-ly  tliaii 
Mem*  at  all  •atotimxy,  and  in  order  to  obtain  »  ftu  avtrua,  1  d<Jtted 
all  the  power  tuton  i  could  get  upon  aaheet  of  pajpet,a])ia  then  drew 
a  curve  thwii^  tb«  bl^  and  I  9**  joo  below  toe  naduigi  which 
loultcd  ftvm  tUi  earm  Power  Cuter  for  polyphase  nuton  00  full 
lead;— 

BJLF.    6  10  15  25  50  100 

0^   ...   0"9   ...   081   ...   083  ...  0'86  .„  0-88 

With  regard  to  the  above,  it  i»  iMtdliM  to  fenaikfhat  the  PQWer- 
fuctur  of  cuntinuotis-currcnt  motm  in  unity.  XlnvinK  ooundoniid 
how  the  variouK  o[ivrationa  arc  effected  for  changing  either  the  speed 
ax  tonjue,  or  both,  Ut  lu  consider  the  conditions  under  which  nwitors 
have  to  work,  thefe  may  be  divided  under  four  headr,  .-md  stated  «.•< 
follows  :  (I;  Conbtnnt  ^vttA  with  constant  tatijue,  Conitaat sp««d 
with  variable  torqn<  .  \  triable  »i>gtd  with  fiSUlailt  l0n|da, 
(4)  Variable  i>pecd  wiili  varublc  torf|tn'. 

VontbiHi  Spftd  Contlant  j'-,  ,.4.  Tli  -:  ..,i..uli  n  v  m:..  nhirli 
exists,  wbea  luotOK  M<t  used  to  cnve  lengllis  ot  ."lialtm;;,  lr<>m  wliich 
•gaia  an  driven  a  comiderable  nambet  of  amall  Bia6MiNi»  Mch  a« 
ate  fimnd  in  a  eollaa  laill,  or  a  1a>K>«  maebfne  sheis  in  lUa  iiutauc« 
the  losd  is  fairly  conetant,  po^.HiUly  not  vuryiii):;  man  than  aoma 
10  cent.  It  ia  In  aach  cases  tlat  n  polvphiue  noter  i*  atila 
be»t,  and  «adca\ioua  to  rival  the  iiliimt.w<n»&  dir(«t«irfmt  Htotor, 
which,  however,  ia  jnt  aa  goad  far  th«  parpoie,  or  pntMblf  a  little 
belter. 

(\mslanl  Sfwfil  tntlt  I'arutbU  '/'or'/u*.--Th>»  .'vrond  condition  oocui< 
in  cases  where  large  l>oitio(i!i  of  the  !i.ad  are  bein^  fre<iuently  thrown 
on  and  off,  the  shunt- wound  motor  is  all  tb.it  c.in  be  deairvd,  iu 
rdgard*  sjjced  on  anch  work,  nml  tlie  current  taken  i^«  in  fair  propor- 
tion to  the  load.  The  |>clvphase  motor  is  also  iwtisfiictory  on  regiiidit 
sp«ed,  but  the  current  m  htgn  on  tlie  lighter  loads,  a  con.^i  Jet  Able  per- 
eentaKc  is  ceruiuly  wattleu  curreat,  but  it  adds  np  the  C^ft  Itmet, 
and  at  the  same  time  decieiue*  the  capability  of  the  f.'enentoir  for 
u.seful  work,  and  this  in  a  point  which  niu«t  Ix-  borne  in  mind  when 
comparing  a  J'olyphase  ^cneralor  with  a  ditr-;t  cutrrtit  oue.  AVc 
have  «epn  liow  »  jiower  lactor,  leas  than  unity  for  the  moUirs,  lucessi- 
tates  au  itiin  .i  m  tiie  of  the  maiti!',  and  this  acta  in  a  similar 
manui-r  upon  ilie  generator.  If  tliv  cuir«ut  were  in  phaee  with  the 
KM-K. :  that  is,  il  the  power  fact*)r  were  I,  in  place  of  averaging, 
auy,  Oti^),  tha  jtoijrniuuc  generator  could  do  IT^^  per  cent,  more  work 
than  it  wat^dbaaUe  to  do  wadar  Uio  latter  ci'mdition.  Bat,  again, 
with  nwDjr  piatorB  working  on  a  «y«tem,  a  power  factor  of  0^ 
puiiiiot  always  be  relied  upon,  and  one  of  <J  75  or  even  lower  n^jr 
have  to  be  reckouiil  with.  Wo  see  from  thi.s  that  the  first  CMt  of  an 
iiutallalion  may  be  c>iu.>iilcrably  increosid  by  thi.'-  cunaidt. rition,  and, 
bcaidt*  this,  the  wattless  currentt  exercise  "a  very  bad  effect  011  the 
i«;;ulatiiin  of  atbrc*  ^hn-p  marhi»!e,  very  much  more  so  than  if  the 
curti  iil  ^  wi  r.  in  j  hu-i  ,  iili:c- -it.iti:.;;  vRry  much  heavier  windings  on 
the  rii;i(.:iit-H  If  ii..-ul  witii  u  low  |i'iw?r  fart'ir  thdri  a  hi'jh  nn>: 

.'■finn'i'.;  >fii'  xilh  Conttan!  VVi  i,/.  thirii.  n  i-  nii  t 

with  very  frwjuently,  for  instance,  wlien  Utivisst;  uiUtiiu«.j*,  (Mper- 
naiuag  macbiaety,  ;itid  in  pumping,  &c  To  meet  it  with  ]><>ly|<hii<e 
motaia the regnkting  f^nitches  are  more  complicated,  andtotlfc't 
many  changee  of  speed  the  groupiiige  of  ibe  winding  become  many 
in  number  and  ethciency  h  sacriiioed  ;in  tlii«  i««p«sct  thecomtiniiona- 
cuncDt  motor  b  more  easily  managad  and  wUlyieUa  h^^iar  maan 
effieienoy. 

VariabU  ^ptwd  inlh  I'driahlt  Torjuf.  -The  fourth  condition  is 
etpeeially  pnient  wlien  driving  calico  printing  machinery,  an  ei«ht- 
colour  iii.w  Jiinr,  for  iuitaiKV,  may  l>u  utilised  for  printing;  any  decircd 
number  of  the  ei.;lu  colon rs  ;  the  tor<|Uo  inuri-,i-.iiig  piACtioilIv  in 
direct  pioporlion  to  the  nuiuUr  of  rollciv  in  use,  the  sp««tl  of  priat- 
ii«  tha  gnda  at  the  aaine  tioie  mica  ta  ae««>vdattoe  With  tbe  nmiW 


of|c<i1otin)  K'ing  printed,  and  with  the  clan*  of  work  the  m*cliiiie  is 
doing.  For  this  claw  of  work  a  very  even  turning  moment  i»  neces- 
sary ;  one  m\istl>«able  to  run  up  to  any  desired  11  ■!  wiiliu  it  juinpa 
or  jerkp,  and  the  contemplation  of  a  tbtoe-pluse  motor  amnjjed  for 

hiK-h  eflScienc\  at  all  spcoU  and  ts  aai^ly  with  the  n^niaita 

conditionn  is  not  a  takin;;  uiiiv 

1  have  beard  the  p  jiiit  rai-^ed  that,  for  factories  where  there  ii«  mueh 
inllimmalrle  dust  about,  a  chance  spark  from  the  commutator  might 
*et  the  pl.nce  on  fire,  but  perfectly  satisfactory-  entirely  enclosed  direct- 
current  motors  arc  at  work,  not  considering  the  thousands  on  tram- 
can,  but  aI»o  in  factories  of  all  dc9crii»1if!t  '  :  rmproof  gauze  covers 
are  also  emplri}e>l  for  motorn.  thesi-  1  1  iiui  .  iL  u  le  all  ventilation, 
and  render  the  niotr>r  quite  reliable  even  where  spirit  vapours  are 
pre?«  nt.  Th<;  facility  for  the  use  of  Ititteries  on  direct-current 
syr>tems  is  unu  which  mu«l  r«ceivu  careful  couaidoration.  These  are 
contiuiially  impraving  in  miali^»  «va  aicallieat  nwnlts  in  the  banda 
of  thaw  tut  mdcmud  tham  and  ofler  great  advantages,  both  aa 
a  sland-liy  and  aa  njgalilim,  Tbey  can  thurcfore  fre<}uently  b« 
iitili«ed  toaitiat  dftnet-cumillt  supply,  and  at  times  to  clfect  con- 
siderable eeonomr,  whereits  a  tliree-jihase  battery  hat  yet  to  ba 
invented.  Polyp(iiute  motors  app«ar  specially  suitable  for  long  line« 
of  railway  where  con9idt>rab1e  distances  arc  travelled  withint  a  atop 
at  a  uniform  rate  of  fpccd,  ani  where  crossing  points  which  would 
■  omjilicate  the  conduclors  <lo  not  exinl,  for  beyond  a  comparatively 
limited  di.sijm>-r  high  soluge  must  )•«  used,  and  then,  whichever 
system  is  emplined,  transforming  apparatne  ia  neceaauy  ;  in  anch 
instances  polyphase  supply,  with  pilly|lliaia  notofB  OQ  the  tntio, 
would  not  call  for  rotating  tranaforauMn,  ttatioMaiy  traMforaian 
along  the  line  tietng  the  i<impli-st  and  ch«ap<.-«t  arraagement.  Such 
a  system  is,  however,  unsuitable  for  use  in  towns,  with  frequent 
stops  ami  a  very  variable  rate  of  .speed  ;  beaides  th:«.  1  ^ra  sure  that 
it  would  crratc  a  ;;Teal  commotion  among  the  in';;*:';:  m's  of  a  town 
not  liNl  miliM  away  if  it  werv  pr<jp<wel  to  erect  two  a-oiley  wires  in 
place  ii(  tlie  one,  which  to  some  al reidy  app«iri  diatailcfiil.  Judging 
from  what  .v>me  of  the  lar,^r  tirms  on  the  Continent  are  doing  witb 
respect  to  polyphase  nucbinery,  I  andetataad.  that  although  tii^y 
hav(?  given  it  tiie  very  greatest  attention,  thev  find  that  Iha  vdiuma 
ot  tbi'ir  direct  cnrrvnt  work  exceciU  that  of  tfie  polyphase. 

1  have  eiideavouri'd  to  con^ifer  tlie  chief  poiiita  which  should  guide 
us  in  1'  po'lii-'  -fa  I  ;ni  ht  use  for  the  smaller  in-itaSlotions.  In 
'.i^t'  \\  Ij'.ro  lijh;;!!..:  ..luii.  icouircd  the  tirst  c  i-t  uf  ]i:»lypha«o  or 
direct  curient  nM  ii|i|i<-;vr  -n  ff  vi-rv  similar,  the  citnplicitv  of  the 
latter  .sy>tem  t  ih  -.Lt  N  tin  i\  ,1  ini;  and  the  re;.Mil.i'.i'in  nf  t!ie 
voltage,  to  my  mind,  give>  d-ici  current  the  prefereusis.  Wiiere  a 
number  of  motota  aaaon  the  circuit  for  whatever  purpose  they  mi|y 
be  rpi(uircd,  and  whether  the  system  includes  lighting  or  not,  1  con- 
"ider  that  direct  current  showi  a  very  decided  advantage  «.\ccpt  in 
a  few  very  I'pJci.xl  case^,  moraover,  the  ««  of  bitleiies  is  all  but 
e.\.-lude  I  with  pi>lyphi-e  sy-slcnn,  even  lor  a  ni>,'ht  loal,  and  tliia  'in 
frequently  of  con^iilerable  importance.  1  hnve  doubtless  to  some 
iiiind<  b'tt  iiDisid  many  things  I  ou;;ht  V>  have  said  and  to  other* 
faid  nrriy  ilatigs  I  ought  not  to  liavc  taid,  but  thi»  may  be  more 
an  «viv4ii!jg«;  tliiiii  oilHrwiM;  tx  it  will  admit  of  ihota  ahartcoiuini^ 
being  critici't'l  durinK  the  diaciwioi^  and  may  anaUs  me  ts  liU  t£a 
gaps  aud  correct  my  errorsi 


TUB  RATiHQ  OF  lMCiND£&C£NT  LAMPS. 

In.i  Pdper  on  thbral^t,  recently  rcail  by  Pruf.  Arthur  J.  Itowlanii 
before  the  FraaUfal  IlHtitute,  the'  author  gives  tome  interesting 
detiiiUof  biK  mea«urcmenl '<  ( lli  ■  ■  ludlc-power  in  dilTeient directions 
of  variou-'  types  of  bimp  ill  r.it.  1  at  lOc.p.  On  the  whole  the 
I'afier  is  a  protest  against  the  usual  methods  of  rating — including 
that  adopted  by  tli'i  National  IClectric  Light  Association,  wlintu: 
method  consists  in  measuring  the  can  Ue-pjwer  in  a  direction  ia> 
clioed  4oJeg.  td  the  axis  o(  the  lamp  whild  the  lamp  ia  nfolviBg 
upon  \U  avis,  the  distance  of  the  l^mp  from  the  pbotomalrie  lenta 
l«iug  teguded  a^^  the  distance  betwaaa  tha  eantaa  of  the  axi*  of  tto 
bulb  and  the  ^rroen,  and  ISO  rava,  par  mia.  being  the  epeed  of 
rotation  recommended. 

The  author  thinks  that  the  cwnllv  power  of  a  lamp  should  be 
•nfi'iiri'd,  for  rating,  in  the  direction  in  which  the  light  is  moit 
11  I  I.  He  argne.s  th.'.t  as  most  lamps  are  so  tixcd  that  the  axi*  of 
lb»:  iaiup  i.s  vertical  atiJ  the  lip  downwards,  the  direction  in  which 
the  light  is  iin<st  uiclul  is  al  ii^  the  axi«.  llij  then  proceeds  to  eoin- 
[>are  the  ra<liati'>n  in  cbo<«u  directiotiii  irxin  lampa  with  ditfcrenL 
lyiK^  of  fibuueiits.  I'or  thiaiwrpgie  ha  ciaanfte*  lamia atfoUowa 

(.1)  .'-itraij^ht  U-.-^hapcd  fitament 

(b)  ^(iIlf.'lt:-curI  lilaiiK'ut- -a  type  much  lued,  having  a  circular  loop 
iu  tiie  lil.imcnt  midway  of  it*  lengtb. 

•)  I.un^r  curl  aiicliorcd  lilaiii(.-tit— a  lyps;  differin;.'  frim  type  b  in 
that  the  l'>'p  i:<  long  in  the  direction  of  the  lamp  axi-san  l  anchored 
to  the  pan  uf  the  lamp  where  the  Itadtog-ia  wit«»  paa  tluough 
the  glass. 
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(d)  iKiiiliIi^  liluimnt  -  a  tsjiu  wliicli  u.-u-.  two  tilamenta  like  ty;*  ii, 
Mt  to  timt  the  cartent  paiees  through  tliem  ia  Mriee,  ihe  lUamcnts 
b«iDg  in  pi W IJWWiiwitlly  paraUcl. 

{e)  DouUt'^airutmnit— •  lypa  like  b,  cxc«pt  ttit  flMMm  two 
taint  ia  IIm  coQ  iutoicl  of  uue. ' 

Seefng  tint  the  e«i)<lle-|iowcr  tlclivcred  in  •  given  direction 
dl|)en'l*  ^ivatly  on  the  Knsglli  of  tllainent  vioilile  from  that  direction, 
lb*  ilifttrilmtion  of  the  radiatinn  varies  L-onsiderably  among  these 
tTpe?.  Fig.  1  fhowa  avirage  candlc-]>o\ver  valupa  in  tlic  directions 
f  bowa  by  the  arrows  lor  lum|)s  uf  the  live  tyji.;  -  all  ralcd  it  10  c.|i. 
The  lump  tJiat  givtt  iLc  greatest  cuadJe-puwxr  along  ila  axis  bclunj^, 
it  will  to  Maob  CD  tin  ITF^  & 


(a)  blnilgtal  U'>li4i[«il  Kiliin.n  i  .  curl  KiimiKiit ;  «)  Li>ii;t  i  iiit  Aiiciiiind 

fUiiMcnl  :  (il)  IJonir.o  yiLimi'iit ;  (c)  Doable  Coil  rtUnnml. 

Vn,  L— Showuig  ATcnge  ( :aiidl«-powcr  OiMfflwUun  (root  lacHdwak 

LMlfl  «l  «MiCM>  tgFfM 

Vk^  S  thovi  the  floor  ilhuunatigB  prodoccd  hy  lampi  of  tvpe*  e, 
d  aad  e  napectiTelr.  These  dtagnma  vrre  obtained  by  calcnuUng 
rr<>m  the  obeurTcJ  candle-powcis  tbu  illiiniinAticii  in  oiadle-fM^ 
and  plotting  tbe^  vulufs  vetiicallj  from  tlic  Use-liUb  Tlwknp* 
wen  Uktn  6ft  above  Uie  ainaiiieitcd  Inel  autface. 


IKHMLC  ^^11.  riCMItNt 


The  anthur  next  gives  a  Mrie:^  of  inenHiirt-s  f'f  tin-  distiihntion  of 
candle-power  in  a  hori/f  ntnl  plane  tli  t!;o  l.iniy.  Tlicse  results 
are  |ilott<.-d  lu"  curvi;? ,  and  ■  n-  r-n  h  Ivj.ic.il  curve  U  t;iveii  for  each  of 
the  al>>v<'  live  cl.iAHi'.  Al  <n>,'i"ide  lln  -e  di.ijjraiin  llu're  arc  al<o 
curvi'ii  of  candle-lK)wer  distribution  iu  a  vcrti.  a!  pluje  tlii(iUL;li  Ilio 
lamp.  We  rei>roducc  in  fig.  3  Ike  cuive^i  obtutued  from  a  double 
"  wp  and  fruB  i  dmblo-coil  fUaiiNiit  kmp. 


Tlje  idi-jil  iinnncr  of  rating  a  lamp  is  Id  measure  the 
apherioJ  caadl«-powcr.  Tb«  approximate  metbol  of  doioK  thi* 
tatfttfi  IqrtlwFnaklitt  Inatitute  gira  a  leralt  vrhicb  is  very  marly 
the  tone  aTwaoe  of  ell  meaeurcraenti  when  the  bunp  is  viewol  from 
all  poMible  direetioiuu  Bnt  thli  approximate  method  require* 
Ix'tween  40  and  SO  meaeurementa  with  th«  photometer  at  Icoa^  -^nd 
the  areraRe  of  3H  deterininalioiu  is  taken  to  get  the  result.  Thus 
two  opcratoiH  working  to(n:th«T  in  a  well-t quipped  photometer 
laboratory  need  alK>ut  two  hour*'  time  per  lami>.  In  conM  i|Uitice 
manufacturers  do  not  we  the  niethud.  Mu-t  uf  U„  m  rate  llieir 
Ulii[>«  bj- the  hi  rizintal  c»nille-po«i  r  in  a  .-tie  tid  dim  tii  ii,  till, 
in  recent  yi'ar^,  tliey -I' ^opted  the  mean  h»ri/uiit.il  catidle-i>(jwiir  ai 
measured  when  the  lamp  is  rotating  about  its  axis  with  a  apeed  of 
rotation  eoauMnljr  about  180  per  min.  ThavoUago  nmkedoalho 
label  is  that  icqnued  to  vlvt  16  ander  fh<M  coodiliiMM. 
Agaio,  as  before  mentione<l,  thi»  Nation  il  Klwlric  I<i^;ht . 
bat  propoaed  that  the  caudle-pawcr  nhuuld  be  nieitsiircd  in  n  i 
tion  ioelincd  at4Bdcg,  U>  theaus.  The  disparities  between  i 
menti  likn  by  these  and  other  methods  an  well  ahovn  in  the 
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following  taUe,  where,  in  obtaining  all  the  ligure*,  each  lamp  wM 
at  that  volt^B*  i^neb  yleUed  U  t,^  in  tha  horiiiMiUl  plana  w\ 
the  lamp  waatawiwuK  at  lao  per  min.  with  iteaadi      '  * 


Osadle-pewer. 


fa\  Atl80rn%'.wi'.li  itxi^  vcrttmit 
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(e)  Mna  h«ri»iol»l  (from  |ilot-  ^ 

led  value*)   ( 

Mrati   i>]'lierii»l  (Kimnklia) 
lastitute  tualhad}....^,,.  j 
ri  lieaBwj|hMis8t46d(g.  ... 
(/)  Uaao  hemlipheriael  *.... 
')  Mean  withfai  SMtf.  bom  Up 
(A)  FVontbellp   

The  u.t-.hiir  then  proceeds  to  point  niit  tliat  t..  ^:ive  gvwd  vertical 
illuutinaliou  thu  globe  of  tlie  lamp  should  be  tiple^K,  or,  in  other 
wwdst  (honU  Iw  sealed  olT  elatwhen  than  at  thoapox  of  the  gtohe. 
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The  shclliy  lamii.  u[h:ii  vui  iuui  formi  of  which  the  author  liM ni)ule 
many  mcaeurcmeiilf,  citti^Uti)  verv  well  iiio«t  of  tlic  conditions 
impOMd  above;  11m  fibnient  is  a  ilouble  curl  llatlened  horixoatally, 
•na  tbe  globe  {«,  if  dceireii,  liple«s  and  ix,  in  any  ea-te,  muKk  flutter 
towarda  the  end  than  the  standard  forui  of  glolv.  The  candle-power 
is  well  maintained  in  every  direction  in  ■  vcilic«l  plane,  and  accord- 
ing  to  lha  aultua^  flgnits  it  16-9  bonnnteUy,  M-(  at  Mao,  ud 
14-9  in  tte  TCitiod  diraliaa. 


JUI  JUnUGAM  CRITICISM  OF  THI  PUIS 
EXHIBITION* 

A  \»Tfte  iiiteriiftlional  c-xhil>itiun,  like  the  one  about  to  c1oim>,  may 
W  iudgwl  frptii  two  «(an<lpiinfa  Korrnnimcri'iKl  rpjuniis  !t  nrotaiuiry 
fcuture  i.H  It*  ^•-■i.LT-al  atir.ii:tiii  '.liAt  i-,  Mr-  ln.iuiv,  iiri  hr^>-,  tiirally 
as  wt'U  ta  in  tbe  urraugtiiiriit  ui  ihe  ^murtijf  luia  iii  ilie  decorations, 
iU  proper  oonibination  of  iustiuction  and  enlrrtainmeni,  and  ila 
purely  entarlaimng  fc«turu«.  On  tbe  other  liaud  fiiich  an  eiliibitiun 
should  he  »  npneentatioB  of  what  ia  called  the  ^ute  of  tlx-  art  in 
the  variooa  inoiiitiw^  and  to  a  eerlain  extent  at  leaat,  hIiow  the 
relative  importance  of  competing  indtutriea.  From  the  tirst  of  these 
'•ituidpoiotii  this  exhibition  niay  be  >«id  to  have  been  a  great  $ii 'k'mi. 
Vrom  the  other  standp<jitit.  the  exhibition  may  have  Uen,  m  l 
iiixl  111  ledly  WA.4,  a  »uccen«  in  nmny  de|iartm<rnt»,  but  that  ihi.n: 
cau  hardly  le  madi'  lor  the  eleclrieal  isiiln^Sry  I'nr  Kraini',  iIli- 
luiioy,  Switzerland,  and  a  nnml-or  >  -i  iln:  ■  alicr  <  ■.iiiurn  :it  jl  .iii:i,;nr:-, 
the  ele«Ukal  uhibiui  duubtlos  i>.)>re9entod  iho  true  stale  ol  tbe  art 
aad  tin  twit  flntnl  pracno  u.'<rMra*  theMCMBttiitwenwnMfMd; 
bnt  dwaliNnee  of  a  proper  reprcdtentatlon  fnn  tiie  Vvitcd  ^aiee 
propoKionate  to  the  enormous  development,  made  the  exhibition  :ui 
locomplMe  r«pre:^'ntation  of  the  present  state  of  tins  important 
indu^trv.  The  fact  tliat  acrerul  of  our  largest  manufaoturrr-  luivc 
cedtd  their  rij^hta  in  foreign  cmmtries  to  local  oimjianie^  and  there- 
fore clnirawl  t  •  have  n'>  inter-'???  there,  way  explain  in  jsirt  the 
*bi<  VI  c  ii\  f.  iiir  i  f  ihi:  itn[.  irta;i".  Aniencau  ele>'tiical  exhibit-^. 

Kn^land  ali>o  was  very  ioadc<|Uiitcly  represented  in  the  electrical 
daaaeSv  'I1ie  Eagliilt  daiined  that  they  were  tired  nf  e\hibition^ 
bntanother  reacon  U  no  doubt  thi-  unfortunate  pulitieal  relation  with 
KiUHM.  EDgland's  exhibits  in  other  groapt  alao  acmwd  to  tail  to 
nprant  the  proper  miRnitnde  of  the  respectiTa  iiidDitrieB  in  tlwt 
country.  Of  all  of  thoi-e  foreign  to  France,  Germany,  its  former 
bitter  enentv,  had  by  far  the  finest  exhibits  in  mo«t  vi  the  (jruups, 
including  the  electrical.  Another  I'i4ttir<'  of  intereitt  politically,  is 
that  Hungary  had  in  many  re^pitct-  Utter  exhibit.s  than  its  nlep- 
itiutlier  country,  AtMtna,  and  waa  rejircaeuted  aa  an  iadepeiideiit 
nation  ;  it  bida  nir  to  fc>iem  go*  «f  tfis  fftttm  iudtialiial  oanutiita 
of  the  eatO. 

Among  the  cluftn  of  aiUUta of  wcll'4mlo|Md  iBdoslrics  ilure 
Iran  duie  in  particular  which  nay  ha  moitioaeil  here  upeeilic-ally, 
OS  each  matkK  a  distinct  and  iiuporiant  direction  of  development, 
and  ^os  exhibited  for  the  fitit  time  very  prominently  at  a  lan;u 
intemationnl  exhibiti  on,  llif  y  urc  the  automobile,  the  infiu..!._^tciil 
gaa  lamp  (known  here  thf  1  i  .ach),  and  the  ihrec-pha  >•  L;rni 
tor^,  tnot<?r»  ,nnil  'Vbliiui.    The  aatomobile  exhibit  was  v.:i  v 

iiDrij>luijatc]_v  fur  ihu  electrical  iiitluL.-rv,  it  funis  ihal  the 

fMOiine  vehicle  :i  ^-Mijing  very  fast  in  the  race  with  the  electric 
be  incandt.<>cent  giw  lamp  wa«  u»ed  in  laiige  uniubers  on  the  I'faanip 
de  Mara,  the  only  large  opf  ii  area  in  the  exhibition  where  arc  U/.hU 
would  otherwiee  have  been  installed.  Even  the  frientU  of  the  eUc- 
tric  light  mu^t  admit  that  the  illumination  produced  by  it  wa«  very 
elfective,  brilliant  and  white  without  being  da/ding,  'fbis  lump  i^ 
getting  to  be  a  very  scrioiu  competitor  to  the  electric  light,  and  some 
ot  the  European  central  stations,  paxticulatlv  in  tbe  home  of  U* 
birth,  .\u*tria-H .ill-' iry,  are  having  .Hirious  dithculty  in  competing 
with  it.  The  third  ot  these  ]>r<iinineot  cWses  ol  cxh'ibit&,  the  three- 
phase  machinery,  will  be  referred  to  below.  Another  feature  of 
indirect  interest  to  the  electriciaiiii  tl  that  tuoil  of  the  acetylene 
illuttiinaliun  nus  relegated  by  the  aOtllOlitiae  tO  tVO •Will atriV*  of 
land  unoccupied  by  any  building<i,  alonK  tha  huka  of  the  river, 
which  seema  to  indicate  that  acctyk-ne  illutuination  is  limited  to  a 
narrow  field  of  ita  own. 
Tlirrc  were  ii.->  qr.jt.i  novul,  i ;  i  h-i  ikin^j  eleclricjil  inventions 
li  -wii,  .iliho',iL."li  a  [■■«■  Jilt  T-i-Hiiug  one*  tint  weri?  alreuily 

i>iiov>ii  I'i  ri'..>;.  n- nf  till- ttiijil  jouruats,  wcte  exh'-Vis'eil  thei-c  for 
the  iH't  linn'-  '  >.'ii-  i  t  till-  vlnkjng  Icaturts  was  !i;o  ^-rt  it  piomiiience 
of  thru  pi;.L.-:t:geiierator.i,  and  their  m/c.  Oce  obtains  Uio  impression 
ibat  the  throe-piiMo  eomnt  kn  triuinphed  over  all  Iba  othen, 
iaditdiuK  the  coniiaiilOiia  aaiMat^  when  Urgt  amoanU  of  poirer  are 
coBcanuM,  and  llttt  it  wmU  ba  poor  ptaetioo  now  to  itutal  laiige 
unite  <rf  any  hot  the  tbict-phaaa  ^yafa  unlaia  one  ii  fateed  to  we 

*  Abstnat  el  Iba  tonuitnt  wMmmi  Itr  tha  llmideot  at  tJto  I47thaiaM. 
iag  of  tbo  AnNrkftll  nMiiiilta  of  Bbetriad  Kogineet^  New  Verlr, 
UettAarM. 


another.  There  was  slioa'n  n  decided  tendency  towards  llic  use  of 
large  unita,  aud  quite  a  number  were  exiiibited  having  outpnLs  of 
about  I/XMcw.  and  mtr.  1  ht  ^eatar  «iBibor  van  Cor  thn^pluM 
current*  atid  all  tbrmad  th»  ily  wheel  of  their  direet-cannaetod  ilow' 

>|Ht'd  rligines,  while  all  of  the  few  large  continnous-curient  machinea 
exliibiteil  luid  to  have  a  Mparatc  llywbeel.  That  the  field  is  made 
the  ri-v  :tv;nt;  ]iait  M  fir.s  to  tn-  Jilinoat  universal  nn  tii-i-.  !v  uUo  She 
dbtr.lii.tnl  wm  iin:.;  ou  '.in-  aiiniiture.  Singlr  iin'i  t « ii-plii»<-  iltut- 
nil'  jn  .\n  i  l.ii  ;,-!.-  cui.tiniiDas-eurreQt  machines  were  tbi'  e\'.  i-]itmu. 

'l'*"  VI  ry  iii.;eniiii;»  attempts  were  shown  to  5iii:i;"i m  l  lai^, 
l)iirt«-pha<e  generators,  willir-ot  r.-mmnt.-itiDg  the  ma:ii  riji  ri-nt,  one 
by  Hutiu  and  .l*blanc  an.i  tin  ntLi  r  liy  itoucherot  Wliil.-  iliey  aro 
iuteresttng  studies,  it  does  not  yet  seem  to  be  proved  that  tor  lar^e 
anila  at  kait,  a  cheaper  atieiHlant  than  these  would  icr}uire,  witli  hia 
hand  on  the  rbeoatat  and  his  eyeit  i  n  thn  voltmeter,  is  not  a  mora 
practical  solution.  The  amorti^ur  of  llutin  and  l/eblanc,  eoniilt* 
ing  of  a  sbort-circnitel  cage  thiou^h  the  polc^  of  the  msgnel%  for 
facilitating  paralittl  ranniDg,  seems  lo  be  meeting  with  aoiue  btroor 
and  in  Ix-ing COnBCMad  ui>on  very  favourably. 

The  largest  generator  exhibite<l  was  a  72 <  pole,  .%OOQkw.  Uwoaylma 
machine,  of  the  Allgemeine  Klektricilals  (ieAcUechaft,  of  Bariln.  tt 
claimi  !  t.-i  111*  this  l'ir>_'r»t  in  the  woilil.  ^mt.  this  is  an  error,  a* 
/,'11,'i-it'  i  r  -1  t,ii«  -okw.  ;u.d  over  are  in  «*■■  m  tLi  -  c^iuntry  at  fVi-n 
sluuti  6j»<i  Ja.  ^ev*ral  oliiera  abov<>  l.OtTi'kw.  were  »bown,  the^lowest 
speed  being  "2,  of  the  8,70t>kw.  mixi-^1  single  and  thn-e-phaDe  current 
Ift-liin  niii^hine.  The  direcl-generatc)!  voltages  iJ  the  ttiree-pliaM 
Ml  1  ]iitii>  from  3.0<K)  voliatot^OOOvidta;  thota  waa ono auibit 
i  f  .t  cuii^piiMiively  .-matl  generator  for  3(I^<I00  witi,  bttt  at  kng  aa 
good  tiaaafomefa  can  l«  bou^br,  »iich  ezcaiaively  high-voltage 
niachiBal  Will  probably  be  used  nay  for  exhibitions  and  laborutorieii. 
1'bere  were  n  num)<er  of  inductor  alternators  exhibited,  which 
iiiUiratett  that  tliey  are  meeting  with  some  favour. 

Connecting  lamp  circuits  to  tliiee  phsv  i,i"ner»tora  doc*  not  seem 
to  be  considered  a  jutlicicntlv  ii>  -uiitiiT  in  ■  \r-l.;il5nce  the 
a<lvantagcs  of  that  system.  Ihe  method  used  by  the  General  Electric 
Co.,  of  Berlin  (that  is,  the  Allgemelae  Elektricitut*  Uewellnchaft, 
which  even  in  Oermany  i>  gvnetally  abbreviated  to  A.E.U.}  i» 
simply  to  di.itribute-the  lightit  a«  evenv**  POttiUO  Over  tba  tluBO 
branches.  All  three  nuiiiis  arc  run  into  the  DUlldiDM  of  area  small 
cui.sunier<,  although  only  two  may  be  ii»e>t,  tht^  tliirirbeiDg  av  ailable 
for  changing  over  u  haten  ol  lamps,  if  necc-sary,  for  Imlancing.  The 
vidtape '■an  thus  be  regulated  only  tur  all  tliite  t*riir,-lie»  together 
and  1.  '  t  I  racli  se^jorately  ;  but  this  i«  n  i  >  ium  i<  ivl  a  serious 
disadviiutoge.  The  Orttiknn  Company,  on  llie  otbtr  }mn  1,  l^|->^n^'•'ta 
lamp  circuits  bclw»en  tht  ci.  nl  n-ily  two  of  the  thivi-  lir.,n  ^h•^  nf 
n  »tar-c^aDectcd  winding,  tbe  ihinl  braui^h  beii^  then  nUe  ;  thta 
euablca  tho  voltag*  o(  that  aii^le-phiaa  alara«tiog>eiin«iit  aiienit  to 
l>e  regnlateil  at  the  niaehine.  By  evarloBdioK  thcaa  two  eiimtta 
15  per  cent,  the  capacity  uf  the  generator  in  atMUt  the  aanaaajTor 
motor  circuits  with  a  power  factor  of  O'S.  The  unit*  inaMUoil 
can  then  be  alike,  un  l  i',  il  lo-  n  iiitorfcre  with  paralU-lidij,  or  rnn- 
niiig  i>iotor»  and  ti^lii-  u  m  'in-  ■  riu-  nuu'hine  if  necef ^rr.  Auother 
nielhind  iistd  in  Switxt-riami,  but  only  with  (wo-phiue  generators,  ia 
to  •m-tfuct  a  .sort  of  double  machine,  thi-  two  halves  of  which  may 
Ii-  uiechsnicallv  displaced  relatively  to  each  other  to  generate  two- 
t  liime  currcntK  for  pijwcr  purj)o<»s,  or  they  may  lie  connected  in  llBO 
»ith  eaidi  other  to  generate  «iiigtc-ph*.'e  currents  (or  lighting. 

The  high'VoltJige,  direct-aartant  terin  ayaian  tat  power  trauRmig- 
sion  and  very  limited  distribution^  made  anolhor  and  probably 
uu«ucce.'»ful  ii)>pcal  for  recognition,  in  the  form  of  au  exhibit  by  it« 
imlefatigabU  chaiiipi(/D,  Mr.  Thuty. 

The  large  engine*  exhibiti^d  wrn-,  a<>  a  rule,  aloW-Bpced>  vUah  ia 
the  pri'Vttiling  prariice  •  n  tin-  i  iinnnnt.  The  veiy  n%fa4paed 
tlvam  turbines  are  also  mceLiug  with  favour. 

Among  Ihe  variouj  typis  of  motors  the  most  interesting  was  Ihe 
thr(«-pbiiM  iiiductiun  or  Tesla  type,  which  seeiuis  now  to  have 
demonatntud  ill  lUf  eriority  ovor  ail  tha  othon,  aseept  perhapi  the 
continwraa>«nnent  motor.npon  whom  flcid  It  ii,IioweTer,eneroaehipg 
veiv  dtcidnlly,  with  the  present  prospect  of  becoming  ila  equal  in 
importance.  The  largest  coiii|)iny  in  tleriiiany,  and  ptrhaps  in  the 
world,  ettiinates  that  its  sale  of  ihree-phsw  induction  motor*  will 
liefore  long  evceed  that  of  its  coiitiDUoiis-cnrrent  motors,  its  very 
large  factory,  including  even  the  rolling  mill,  is  eijuipped  with  these 
induction  motors  mostly  dirvct-connvcted.  'J  hi  iv  is  a  single  textile 
lactory  in  .Swilzerland  iu  which  .'>00  of  thtse  motors  are  used  for 
diceot  drivioH.  The  iiiJuction  moton,  almost  excludvi-ly  of  the 
thieii-phii.>ve  and  not  two  phaaa  type,  are  being  introduced  very 
largely  now,  e.^peciiilly  in  Uemaoy  and  Switzerland.  A  nouly 
11  III  lot  ui  tv|ic  rF<jins  to  hav«  been  a<ilo[>ti-d  by  mocrt  of  too 
makers.  In  tbit:,  tho  pr.nniy  ciivnil  >.-.  the  Htstiotuiry  one, 
and  is  distriloiltd  over  ibc  sarfaro  like  a  drum  winding,  aa 
ill  litii;iii-ln  1  tVom  till-  coils  o^.d  in  llic  i.irlicr  f.  rmii  of  Te>la. 
h  is  lliis  di-tnbuti  li  wiiiJiii^  wliicli  i:<  the  chief  improvement  that 
has  nmde  ihoni  tuch  a  .-iiccet» ;  it  -wm?'  to  have  l>een  lirsl  introduced 
I'v  IK>bro»ol>kv  in  IJcrliii.  The  Urgtr  ones  aiv  almost  always 
>Uitvd  with  u  r<c!ti>UU<:c  in  tlie  seuondaiy  external  to  the  uvtur  ;  in 
loma  caH*  a  aliort'CiiCQiting  ilevioe  ia  provided  oa  tha-mtor  for  vae 
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after  stArting,  to  that  the  brnhin  i  m:\y  \v  t.wk'I  wliilv  riiti[in:g  to 
{insve&t  WMf.   It  will  be  noiicni  that  in  rotuc  tttpecU  thi«  cearljr 

ICVi  where 

cvvn  Uige  moton  up  to  800  rp.,  if  not  nat«^u«  mad*  vminit  any 

braahea,  being  BtuuA  with  a  ttaufornMd  caiirat  lit  lo«tr  voUaga  ; 
otben  are  made  with  th«  starting  lantHWN  on  tba  tMor  ttMlf, 
which  alco  dispcnsca  with  bnuhca. 

Among  the  tew  other  device*  exhibited  for  starting  such  motors, 
the  object  of  all  of  which  ia  the  avoidance  of  slide  rings,  may  be 
mentiom-d  the  in^^eniuns  one  of  Kischer-Hlnnen,  who  uses  an  indue- 
tiv.-  rwixtfinfe  of  erv  !ow  ofimic  rutietsncc,  in  pantlli.-l  wt'.h  i  rion- 
iiiiliiclr..'  one-  iif  ln|.'ti  .ilimic  n-'btaoco  ;  tOj^elher  ihi-y  act  lik<-  .1  liij,'h 
otiiiitc  Mai-t.iDce  whpti  Ui-.;  iiint.iir  »l«rt«,  owioj*  tii  tin?  liiijli  frcjii'jacv 
of  the  seconiiary  current^',  ani!  diliiiniidi  mitomatiirJlT  as  tin:  motor 
iaereaiea  in  speed,  becauM  the  frequency  of  tlits  secondary  lb«n 
;  uigraM  wndiMady  couacicd  to  the  latab  la  tlw 
Mii  motor  tlw  muBMr  of  pack  !•  Aaogtd  by  a  twiub  in  tto 
prinwry,  and  the  rrxittitfieM  an  panmtenlly  connected  between 
polBta  of  the  aeeondary  which  htfv  ft  difference  of  potential  for  one 
nnmlwr  of  p.  >Ic «,  t  nt  iiv  <  if  ilie  same  potential  for  a  ditferent  uninbcr 
of  pcUf  ;  tlicy  ire.  llKTcfcri:!,  tiiher  in  or  out  of  circuit,  and  adnjit  of 
BP  firinliitiun,  whii.h  w  a  disadvantage  BontlicF-.t  \wn  j>r»rticnl!r  n 
iImu'ijIi-  mitor,  tiie  held  of  one  of  which  wsv  Ix-  lui-rliiniially  inrnf  J 
tbru4igk  a  t:«rtMa  onf^Ic  for  i<tartiDg  ;  the  twn  sccondairies  are  perma- 
nently short-circuited  in  Fcrien  with  c«eh  other,  but  hare  resistances 
cotinoeted  between  the  coils  through  which  the  aeeondary  current  is 


latMd  to  paaa  whr  n  uno  of  iliafldbkdkBibeadrbatCBlTtlMn  ;  it 
•Mint  Uka  a  talber  complieatail  dafka  aa  conpand  widi  tn  waplcr 
alida  tSagi  wiixk  it  npueeai. 

For  tha  A^O.  iwhtetiaa  notoia  DohnMroblty  elainu  that  thi^y 
will  stand  a  200  per  cent  overloaid,  bava  a  power  factor  of  over  0  9, 
and  still  give  tlte  nonnul  onlpnt  for  two-thirds  the  normal  voltaj^. 
Indneti^i^B  motrrs  arc  htiilt      the  ContHMnt  foC  bigb  TOltllgCa  Dp  to 

QXio  ami,!  LiOievi,  >v.  rii  io,i:i;;<o.  thua  aiiring  the  tnuMfonnen  for 
all  but  higher  Toltaj^s  than  tbe^e 

to  siogU'-phose  induction  or  non-sjiiclironi>us  iiiot-ori-.  illu'  ki-i 
a»  though  SMNt  of  their  makers  thoiigiit  it  i-csi  not  to  exhibit  them, 
or  to  amdo.  ipwatioiw  asked  about  them.   Among  the  exc«ptioiia 

aba  mantioBcd  the  Br<>wn  and  the  Oerlikon  moton,  both  of 
lltait  with  an  auxiliary  winding.  lirown,  who  constrocti  them 
up  to  100  n  r.,  states  that  th<ry  start  with  one- fourth  to  onr-Uitrd  full 
load  torrjiie  At  aboat  normal  full-load  current.  He  >uis  even  uiaiU  them 
tor  starting  with  full-load  tongue  at  about  double  normid  current. 
The  air-ffapii  arc  \  pry  ?m:il:,  frr^rYi  1mm.  Hmm.  A  cheap  liquid 
condt^nBLT,  mafii;  of  ir.  jti  jil.iten  in  SLiila  .solution,  is  n^ad  for  pwducmi,' 
the  artiliciai  liUrtitig  ;<hajie.  The  (l^rLkon  motors  aro  claimed  to 
•tart  with  one-cuartCr  nonnal  i.  jn|ai',  requiring  80  per  ccnL  nornml 
current,  and  to'  aiaud  im  ovurluud  of  6U  p«r  otnU  An  impedance 
CMliawed  for  starting.  A  very  intercating^  iMtaMatwn  of  ain^le- 
pbaaa  motors,  and  qaite  a  unique  one,  exist!  in  nmlribit^-lfame, 
Germany,  where  about  flOO  auch  nioioni,  moatly  by  Brjwn,  tm  con- 
nected to  the  large  single-phase  alternating  current  pl.int,  the  motor 
toad  of  which  has  leveTkd  '.lie  load  curve  very  Je-cldt'  lly.  Tli' y  vun 
in  sixe  op  to  100  ii  [■..und  nnj  uelsJ  ._-vi'n  n-r  i.-k'vuior  v.-ori,.  Thry 
appear  to  be  sati.^fm.tory  t"  ti.c  uht-,  i.-vcn  UMn!^:li  tlicy  inusl  aiwayii 
bo  staitfil  nnli>a<it-il.  Tliii  ii  iproluMv  U:i-  l.iin:i''<t  im  tcr  plant  of  iln 
kind,  and  nitows  wlmt  mu  b«  tioue  nvm  Willi  ^iagle-piuse  motors. 

Ketuming  to  the  subject  of  alternating-cnm-nt  gcuemtors  and 
Biotors  in  gencml,  there  is  a  chamcteiistic  diffvicnce  Ijctween 
Sniopean  pmftice  and  that  la  thb  eonnliy  wfaicb  seetni  worth 
mentioning.  HeretheeoQianniuallyfanB-wonndAndtbenlaul into 
o[icn  slots  ;  there  the  wires  are  mure  Renerallv  threaded  through 
Completely  closed  holes  as  in  the  Oe-rlikon  and  lirown  luachinei,  ot 
tlitin.'fih  hf^h  1  of  wtilch  tV.o  Kih"  liitvo  bicn  cut  tlirrnipli  willi  a  very 
thill  ;iiw  c'.i;,  us    in  i  lijlri  w  I'lfky   iiiarliii;' -  ul   Ihf   A. KG. 

Mr.  iiiuwn  gt« es  iIjb  JtiJlowitg  rr;i"  riH  lor  his  j.tL^r.-n  iiri- :  I.MWfr 
magnetic  resistance, smooth  sorfmu  ui  ^ii  tk;  MiuiiU.-.i  tdli^  iii>;il.iti>;ri, 
•oliil  polca,  eaae  ia  ptuallel  runnioK  and  avoidtnce  of  wedges,  binding 
woi^fta.;  Mawpuianaa  ia  «1m»  «  trinattkugtotaplan  n  ftmn- 
wavM  eou  aa  to  Ibrcad  in  a  tiaw  ona  in  plaM.  Dr.  Bchn- 
Xldt<almig|tba  <iigin«  cr  of  the  Oeilikon  Company,  eives  his  nainnt 
aa  followa  rxbe  nmoothneis  of  the  surfitceit  etiablv:;  the  air-gap  to  t« 
tondfl  R«  small  as  0  001  cf  the  diameter  in  induoliou  motors,  wnich  is 
litirvlly  puflsible  with  teeth  ;  with  a  web  over  the  hole  of  only  O  liiini. 
(lie  c<«  llnaetit  of  magnetic  slrayin?  ran  be  reduced  to  OlM  and  a 
ji]:ivh:r..m  power  factor  os  bi^.'h   n-  tsn  be  oblair...  1  ;  lln' 

maximum  torque  will  corrp*p»nd  wxli  35  tilings  normal  c:<rr«iiiU 
and  the  paBMl  h  VL-rload  can  l:e  9  (iuir.i  tlie  normal  ;  if  the  bules 
wen  changed  into  leelb,  all  elee  reoiainicg  the  saiue,  the  nusnttiw- 
tiOB  contnl  would  be  at  least  dmiblad,  the  aHa^inc  oMtHcirnt 
redticad  to  alxHit  04a,  and  tba  bed  cninat  for  the  rcsuHin; 
maximnm  pjwer  t  r  nt  0!)t  wuutd  tbi-u  bu  luorc  than  duubkil 
and  the  copper  i  n  l'u  i  n  tlj<  ivr.)r<!  iiii  f>M»fd.  or  fi<r  the  Mine  lo»d 
the  power  factor  redu  11 1 1  tiiofll  ;  the  »U»tir  l  rinii  iture  wouM  have 
to  b«  mad«!  lonjjcr  aii.UI'.'  u  it  is  t}  havt  lUa  ^w-ie  carrent  at  no 
load  aa  the  oito  with  hoW ;  moceover,  seomUsi  inanlatiou  tuliei 
«f  Bioanlto  can  ba  naad  !>  tba  IwH         if  Imm.  tbkk  will 


be  quite  wife  lor  3,'h>i  voltn.  Hun-fvor,  he.  rji'ltt^  iiiiiittrti.tl  if 
reeogiiisus  the  fuvouniliie  features  of  slots  with  iorin-wound  coil* 
and  admit*  that  they  may  ontwaijgb  tba  otfaeri  if  a  factory  is  suitably 
equipped  for  such  work  ;  bo  baliaveatbat  under  certain  circnmatances 
tba  one,  and  nnder  others  the  Other,  is  the  bett«r. 

Anotber  interesting  chanetetiatic  difference  )«tween  Amciican 
and  Con(irii>rit.(1  practice,  is  that  here  synchronous  conTeitora 
combined  wiih  ti.insfornicrs  arc  more  generally  used  for  tnni- 
forming  hi(;h-volta);e  three-phaae  currents  into  low-voltage  direct 
currents,  while  on  the  Continent  dynamos  driven  by  hlgh-vcdlagc 
iiidnclioTi  «r  STticbronotia  motors  are  the  rule.  Although  the 
f.iviiisruMi;  ri-miirL-s  iif  cBi  li  arr  will  undonttood,  the  reasons  given  by 
iiMch  .1  ^^u;^  t->j.fijl  iM iv-t riK'tijf  iiH  i'rrnvti  f'^r  prfferriDj*  matar  {genera* 
tii:p,  may  nfvcrthi  If-i  iif  iiilf  H'pt  hcrr,  Hf  *t«lct'  thut  ;  Thfy  can 
be  regulated  with  ease  and  preciaion,  uo  trau^ruiuiers,  buSii  piirts  can 
Im  iMltar  dtataaud  wiAont  making  concessions,  no  hunting,  ease  in 
ataning,  no  oopelariialion  poasildc,  secondary  voltage  absolutely 
independent  of^  tlie  primary.  He  admits  that  the  synchronous 
converter  is  cheaper  and  nor«  cOlcicnt,  but  clniini  that  the  differences 
are  but  slight ;  be  hot  obtained  90  per  cent  combined  cffidency  for 
a  ^OOkw.  motor-geueralor  aet. 

The  difficulty  of  not  being  able  to  regulate  the  voltage  of  a 
synchronous  converter,  ia  overcome  by  DobrfwoUky  in  a  very 
iDgpnicu?  and  appaii-'Ktly  nects«^riil  war.  Ttisti'ft  l  of  pniwinfj  the 
contiiuKHif   curiL-ut  throuijli  a  WnntL-r,  w.jiilil  ivi|Luie.  iin 

expetuivd  liiftcbkiiv,  u^ii  j^t;Q<sraaU  withu  vaiy  iarge  c  •nimurnt'.'r,  h<: 
paves  the  alternating  current  through  sn  olttmating  ciirritii  lio.wtcr 
on  the  same  shaft  i  this  it  separately  rxcited  with  u  cuulmuuus 
canent and  IbcnfMa faniHlt  of  ref!ulat)i>o.  The  ooe  shown  to  me 
wouM  mita  or  lower  the  voltage  £-'>  per  cent.,  making  a  range  6f 
adjustment  of  60  per  cent  It  either  drivfs  or  is  driven  by  the 
coDN'erter.  A1th«axli  thi^  overcomes  one  of  the  chief  objections  to 
synchronous  convtrters,  he  has  not  changed  bi«  }>ril.'rfi..  r  fnr  motor 
generators.  Another  modification  of  interest  'lm  I  Iv  I't.i-s  sanie 
engineer  and  others,  is  that  six-phase  in-!«"id  nf  three  jiha-i.'  currents 
are  led  into  the  sTnchronoas  coavertor,  tin  .i  iv^ntu;;*.'  l^-An^  that 
it«  output  is  thereby  increased,  occoniio};  to  a  French  eonstroctor 
about  4i  per  cent.  The  attending  di>«dvants^  of  six  slide  rin^ 
instead  of  three  is  raid  to  be  more  Ibaa  bewaced.  Tbe  general 
use  of  three-core  transformers,  for  tbica-pbaao  onmnll  inilead  oC 
a  (ingle  one  for  <-aeh  phase,  as  k  coatomaiy  Imn,  ia  anatbar 
iustaoce  of  a  dilfcrenoe  in  practice. 

It  was  of  some  interctt  to  note  the  almuat  compute  disappearance 
of  the  (  irMnrnf  rirp  rirtrintiire  among  genentors  niw!  nifitor",  snd  the 
usii  muUi]>i"iUr  tii-Kl-i  fijr  finaller  .linee  tlian  furrn.'ily,  irrn-cuiUy 
witit  uotorii.  Tln'  iJoljr.  wol.'Jry  system,  hartily  known  Leii;,  of 
supplying  thrce-wirc  circuits  l:nui  ,i  sirj;,'lc  f;t.'nciiilor,  'uy  cmiuect- 
ing  tiie  neutral  through  inuucuon  ciils  and  slide  rings  to  two 
ojipotita  paita  of  tba  amntua  windings  aacan  to  ba  ntaoting  with 
favour  on  An  Continent. 

A  aritifftiW  of  American  moton  made  by  a  praniunt  Ocmaa 
maaniutnier  who  has  bought  and  tested  many,  waa  tliatan  Anerican 
liorse  power  was  only  three-quartnrB  nf  i  real  linr-e-power. 

In  electric  railroading  thir.'  n-imnl  \'i  bi;  cuinparativcly  little  of 
flp<>fb)  interest  to  Americans  bc«i<l«s  iJi«  tlii'>:«'piuiiie  motor  system 
jn<l  thi^  contact  bar,  both  of  which  draerve  more  attention  here  than 
they  an-  getting.  The  new  Metropolitan  underground  eleetrie  roail 
quite  teoently  opened  in  Paris,  is  apparuolly  an  execllciitly  con- 
ttmeted  but  wretchedly  niMaj;ed  road.  Amerkain  inanagemeni 
wouM  diinlDi«h  the  total  time  of  traoeit  and  increase  Uic  proliu 
greatly.  It  is  aa  inprovcmcnt over  the  new  underground  rood  in 
London  in  that  mot^r  cars  are  UFed  instead  of  locomotives,  but 
being  directly  nuder  the  street  instead  of  very  deep,  as  in  London, 
the  excelkiit  dt  .  ii  p  of  a  descending  and  an  ascending  gtade  between 
statiors,  ti>  .ii<i  ucvcU  i ation  ar  i  stuppiDg,  cannot  be  taken  advantage 
of,    Hoili  .1         joiids  u«c  American  electiical  machinery. 

In  [iir  ition  itwif  may  be  mentioned  the  S  miles  ot  nnving 
pUiiui  Ul  » lusii  differed  from  tbe  one  in  Chicago  in  that  tbe  motom 
were  stationary  while  tba  mib  moved,  'lha  thiid  mil  daattia  mil- 
road  paralleling  it  but  rOttoliiitfB  theoppotila  Aiattton,  w«a  vlrtnalljr 
an  American  exhibit  and  was  managed  more  like  American  rondl, 
making  a  refiethiug  contiost  to  tbe  wretch<K]ly  managed  trsmwaje 
and  omnibuses  in  the  i:ity.  The  conduit  road  which  wa;  -howD, 
was  also  virtually  one  of  those  developed  in  this  country.  .\  -!i  .r, 
sfi-tifin  nf  the  "suspended  "  raUway  ws'  i-Thi^t'.eil,  Tm'.  wlu'll.i  r  tli;< 
tliTv%l'-'  for  reci>guilion  wa«  »uccei»frtl  -^rvux^  >ti  n  i  In.  An.r.l.-r 
curiuiiK  dcptlliirii  rliown  in  oiMration  witi>  lUe  iroltoy  aiitomutor.  a 
sy»Um  of  running  clu'trically  driven  vehidrsoa  ordinal^  roade,  boi 
taking  current  frum  on  overhead  truUcy  wire.  The  novel  featore 
was  that  tiia  amtf  I  oonlaet  osniege  rmtiing  on  the  two  wires,  wa« 
glared  deetrically  to  tlia  uotoia  by  m^aiH  ot  a  loc:nl  thrcc-pheae 
cum-iit,«o  that  it  teulad  to  travel  .-lightly  f.ifter,  tbiTel)y  al«r,«vs 
IfSililig  and  kee])iiig  tin  eottnectiog  cable  tiut.  A  tivld  I'lir  it  mi^bt 
exist  where  oii  nilmses  are  now  A  nmuber  of  lar^jt"  <»l«:lni'- 

loconiJluoi  Were  c.ihiLMt.j'.l,  n^t  i'ily  i^uv  ficiii  Berlin,  shoa  nig  th;u. 
heavy  electric  traction  ia  making  jirogreas.  Ooe  weighing  about 
ilt  tona  eiUbitad  hf  lha  Fmab  ataam  miiiond  known  aatbo  P.UI1, 
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w»»  opomtoil  with  arouinnl.it'irs  carrit'^l  on  a  ton  kr,  but  the  rliiim- 
iii.nl*  for  it  till'  alttii'laiil  wct'-  ?<>  roiii;irkaMc  lliat  0,  VcrilitilUnK 
Jadusirnblo  l.tfoit  ttitv  can  I'C  .  .n.-i.l.  i,.  1.  AUhongb  it  wmJMoI 
181H>,  1  wuii  i«l<i  thai  il         nut  yi  l    iii  cvuilant  uw. 

In  tlectric  lightinni,  of  the  nxxst  inl«re«ling  fealarM  was  the 
d^butof  tbe  >«ra«t  kmp>.  Thi*  Uiup  i*  now  claimed  to  be  rcaily 
for  tlw nnlcct ;  Ihii  alihrm^-h  ««T(r4l  ntnulKda  were  boroini;  thi-rc 
daily  it  wm  not  po^^ible  t  >  I'lir  one.  Kitbcr  altenmtiag  or  contion- 
«mi!  ctiriputs  can  S-i!  U5cil  hut  the  tilimont  must  >'i[»>h><1  I  >  llif  »ir. 
Tlic  hinip*  Br«!  tu  I'i-'  f  ir  2-'.  c  (> ,  .'.0  c  ji  .  aivi  Im  )  p.  ftt  iji)  volu 
and  lh'  ri  (i>ri.-  ilii  ii  ■'.  yet  >  otiiti.-->'  ilir>  i  tly  wilh  the  H»iml  IC  c.p. 
lamp.  The  »llii  ien>-y  is  -.liil  tu  he  I  .">  watt-i  per  candle,  or  nbaul 
twice  as  f;ix"l  a<  the  pn^cnt  c.-irl«n  1  imp  of  the  fame  vjlufir. 
The  tilauniit  »aiil  to  be  inaie  ui  mj;,'n.sia  inixf.l  witli  the  rare 
earths  hU';  /-,KLiii,  thuriiiiii,  A-c,  'I)t«  lif«  if  tUiai«J  to  be  very 
Mti«r«aury,  tlwuali  n>  Bgurei  could  t»  oMaiawl,  imt  tbe  pciiali> 
able  part*,  valanT  at  ontjr  35  p«r  cent  nf  tlie  ptobabk  cottof  til* 
lamp,  cm  <K:*ily  lie  repUceJ,  the  I.iiIIj  luirjj  open.  The  mnteriu! 
of  whidi  the  lil'iiiieiil  in  maile.  h  ;i  rapiilly  falling  temperature 
co*1fii  ieiit,  mu  ll  wiii-e  than  i  irlw  ii,  uhi  U  w»iihl  mal(«  it  exti'eniely 
sensitive  t  i  ch»iim->  in  v^'ltii^i'.  Tliii  if  <aereome  by  a  very 
iDfjenions  melho  l  to  wliii  h  the  present  fucco-  of  the  l*mp  if  due. 
it  con>islr  in  placing  a  ni  tv  fine  ir^jn  wire  in  !<'rie'<  with  th«  tilament-, 
the  wile  b'  in^  >ii  jir  ip  .riioiiukl  thitt^  il  i:i  UviUi»i  by  lU«  norioAl 
current  to  that  tempt  i  ature  (aWit  AMXX  to  WfCy,  Rl  whidi  it  lw« 
a  very  rai'iilly  ri-iio^  ti  iiipt  iatai*  coclllcicnt ;  tiia  icaaltioc  eharae- 
teri'^t'ic  '.-l  the  two  m  s^ii  -  is  tbmroin a  riainC  Mia^  TliialilM  wirv 
con^niiiiM  ah  uit  l>)  |  <  r  o  n!.  uF  th«  volM^c  Th*  price  of  ttia  lamp, 
it  i(  thought,  lu^iy  lie  atiKti',  .'>'<i'. 

Amotii^  the  niivelliei  in  arc  !.inip«  wl.ieh  attractel  sume  ntteiitiun 
ilnrinj!  the  few  Jiivai  it  »'a-<  oii  i\hil>ili  >:i  w.m  the  Itretiier  lump,  ill 
which  the  e.vtbona  cdi.'.iin  c.iliiiii  like  lhr>.<e  u(  ina^ncbi.i, 

togtlhcr  with  il  iKir  cilci  ini,  tba  (h  i^h-iIr  a  uhile  o\iile  on  Bainmnd- 
in-;  bo>liis.  which  acts  lr>tli  iif  a  .V-rii-t  tonlucljr  and  a  white 
rtllcclur,  the  Ciuhnni  \n:\\t\z  inclini'l  like  the  letter  V.  A  reliable 
(j«nn«n  authctity  fiKiu  l  the  eH';iiiicy  |.>  hv  0  IH  Wittii  per  heiiii- 
aphetical  cjinile-power.  Tlie  li^jht  n  .-.M  U>  be  tt-jiJy  aii4  Itrijht, 
Wit  a^ft  Tlie  only  encht-ed  are  Inmm  cahiliitcd  weie  from  thia 
eountrjr,  directly  or  (tirciOy.  Thent  Utii|i«^  which  are  8»  Inrjjcly 
adopted  hi-te,  ure  -H-irct ly  kiiiiwn  <r.\  ihe  Ci»ii'iiitnt  ;  a-d  in  Kninee, 
at  Uast,  it  -;-ern^  tint  they  are  n</l  even  w.iiilA'd,  on  tli«  K't'^""*! 
that  tin  li;;ht  i-  t  >i)  blue  and  niHte.niy,  and  the  etfieitniy  tcvo 
low.  A- man^ml  lalmr  muih  ("lu  i;:er  there  thin  here,  and  arc 
litiip<  are  not  ii<ed  tiearlv  ai  niurlt,  the  ehiJf  udvatit*;;.!  of  thi< 
l  imp  is  nut  ajipivciate  I,  it  lc.i4  n  -l  vi  t.  The  arc  l<ghl<  there 
are,  as  a  rule,  uiucU  ttUadit T,  aud  aiu  aliiiu<l  uuiv«i«All^  K:uimecte  1 
to  aaaalant  potimtial  ciniiilii»  oar  fcrics  ajalani  hum  ftloMat 
miknown.  Toe  e«nm1  tjrp«  of  Tp^nlatin];  maeltanfam  vMch  ii  in 
favour,  i''  that  in  whirh  the  ruH  applies  a  bralce  to  in  cfcaiwrnent 
w)ie«l  which  tcndn  V,  r.-vi.Ue  by  the  ««i^ht  «i  the  denetnditix 
carbon  ;  the  refiula  ion  is  there(->re  very  "eiiHiuve  and  gradual-  Core  l 
carbon^  of  a  tine  •|U  ilily  art*  mrn'over  altno^t  univerrally  mvA. 

•  ientMlly  only  iw.i  litup?  ate  in  siHla  uirvst  the  uiual  IIO  vdU 
inain»,  hut  in  fonie  ci-i,  :<  many  a-  thite  ntc  connvcle  l  with  an 
increoaa  iu  li^ht  tlh^ieney ;  in  muIi  i  i-e.^  the  lamps  arc  of  tlit 
diff«f«ntial  ^pc  in  which  the  re^uUtin^  iiiechiiiiiam  u  actaaled  n»t 
<mtr  by  a  ahunt  coil  l>at  ako  by  on<'  in^erivi. 

The'e\hibii^  of  tiectric  chaiitielier*  and  lik«  fitlima«era  laoatH 
French,  ar.  1  wire  ^ncrally  re  ry  tasteful,  arti«tie,UkI  oftenvtryhaau- 
tiful,  allhoURh  freipu  ntly  luiried  by  e\tc-rnal  wiririj;,  with  manv  of 
them  concealed  wirni^'  is  imprai-tiMt.  The  accci.»oiie<,  on  the  other 
hand,  ."ileh  .l^  eirinir  hieaKer^<i  miall  iw  itchcs  lump  sackots,  motor 
ttartin^  i''f.i-laiu-(  s,  iV  -.,  «•  re  fcnututly  ijuitc  bad  or  too  complicated 
from  an  Amcriiao  ►i.m  lpjint-  There  would  farm  to  bo  <iuit«  u 
market  abr.jal  for  the  Ix-lter  el  iiacs  of  American  good*  nf  thii  kiniL 
U  ii  Imd  Ui  uudei^t^itiil  why  «kx'.iie<tlly-i^tdrtcd  liiea  are  Dot  luore 
ffe^mnt  om  th«  Contincat  witk  atuli  pbur  appUaaieaa  of  thia  kiad 
that  tmt  finds  in  um  llier«, 

The  rcUtiMrly  l,>rg(i  tttltnher  of  exhibitu  of  swit«hbo«r<l  nwilches 
for  breakii^f;  i  utr*nu  of  wy  lii:;h  volta^a  indicatei  the  rapid  iutro- 
diKtion  of  iii;;h  ten^iiii  euiicnl  In  many  of  them  the  well-known 
douldc  hoin  imd  for  (  ■iii;iii-!tiii^  the  arc,  whi'  h  i>  an  indii  ition 
tf  the  elfc  ■tn  itic's  ul  llm  -imple  di  vice.  \  novel  dei>artur«  in 
awitehlAMiil',  enpecioUy  for  •iai)_'.  rou»ly  hijjh  voliage  min  liinef,  con- 
iii*ted  in  |>lat:iii|;  <ill  the  swiijhiui^  apparatus  belongin;^  to  one 
iiiadiiM  on  or  andtv  t  rnvt^  or  pcile^lal  near  the  maihine  ita^lf,  an  I 
M  that  th«  attendant  laces  tht  niathiin.  The  actiml  switches  are 
tinder  the  tlour,  where  they  .ate  out  of  the  wi^  aod  aaailjT  oiceembla 
from  a  pit  K'low,  only  the  leTcts,  hand-vbeels  and  inrtfUIIMUb 
twiogon  the  pede<tal  :  the  attenilant  ii  thereby  pn.tieted  from  nil 
tbe  possible  ilangir.  It  'n  the  standard  practice  of  the  Oei  likon  Co. 
Tue  use  of  silver  fu=e  wire  in  place  of  lead  nlloy?,  by  a  very  laro" 

•  ietnian  ct>iu|iiiny,  on  the  jjrour.d  of  greater  reliability  and  constancy, 
descrv*^  mention.  For  the  «me  fudng  current  the  amount  of 
metal  volalilirtd  is  ths  k'jii<t  f<  r  silver.  The  n<m-interchan|{eable 
fttwa  of  iiiemcna  and  llalike  were  of  name  interest,  and  seem  to 
anjqdjnntatL 


.\-tiM-:j  ill.'  ,1ile  exhibitii  there  were  tlirre  for  underjr' i  >i'.  1  wurk 
ir>  whiili  iiinltiplc  cur4*l  oible*  were  ."Uhjeclcd  tu  85,CKM  volta  and 
aii.xOi)  voltA  altcrnatiiifttbo  iBmiatMii  in  moCtbiaa  Immn  itifngr 
n.kt.  d  paper  witboot  any  rubber.  A  Qerman  utbtt  of  atimfBlagt 
f^'i't-U  allowed  that  this  metal  can  be  welded  v^ithout  auhler  or  Hux 
l>y  ^inlpIr  hcatinx  it  to  a  vert.ain  definite  teinjieratiire  at  which  it 
*«ft«n«.  The  uh>  of  aliiminiiiin  line  wires  mak«)  thiit  aiisplc  mel]io<I 
of  interc-st  to  electricil  engineeri. 

The  number  of  different  tTp««  of  meter*  exhibited  wa» about  equal 
to  the  number  of  their  exhibitors,  but  the  Thomson  meter  in  nearly 
the  *ame  form  a.i  made  in  thin  coaatry,  ia  the  one  most  fr<  iuf  iilly 
IL-L-.1 ;  several  hundrtd  a  day  are  claimed  to  be  made  by  th  ■  f  ivm  b 
company  which  manitfactun-s  them.  Tbe  Evld  for  a  gviid,  du-ap 
and  >iinple  nnijwre  hour  meter  for  Kmall  conanmera  of  continnoua 
current,  i»  filled  very  ialinf  ietorilv  in  France  by  the  O'Kecnan 
nwtor,  ol  wliidi  1I,|OOI>  aro  alrearly  installed,  la  principle  il  nagr 
lie  aaid  t(»  be  like  a  d'Aimnval  galvanometer  or  Weatoa  instrozaonC. 

in  which,  bowever,  the  roil  in  iiDunted  «0  that  it  nt^  NTolve  con- 
tinuooaly.lhe  number  of  it.^  revolutiono  beioR  rej^iotcred.  Tbij  coil 
or  armature  i«  i  ".l  inif  tn  ;t  very  low  resistance  in  the  muin  circuit,  1 1 
14  v\  11  i:i.lv  e  .II  I  the  coil  reiiiiirei  only  OG  microwatt  to 

i»latt  >t  ;  iL  wiil  re^;Hter  a*  little  as  5  wat'Ji  in  the  lamp  circuit  or 
I  |>er  cent,  of  it«  ranxe,  has  a  »trnii;ht  line  chura:teri«tic  and  i.t  not 
ap^ivxiably  affirctdd  b|  temperature  chaogea.  A  aomewhat  aimikr 
OM  14  sboitt  to  bo  tiilvoduflod  w  tbii  oamliy  asd  tbava  ■  sn 
doubt  a  Iai«B  AaU  fov  it.  Tbe  well-koown  and  infenlaw  Afoa 
double  peDdulau  HHtcr  wa«  well  exhibited  in  varioit^  foroui, 
includiit)*  one  for  ibrtc-pha^e  cnrrenUi.  It  a  Ktid  to  be  a<eJ  tn  »om« 
extent  ill  (i^ruiany  bat  would  pndmbly  not  hnd  much  favour  in  this 
country. 

An  mterostins  and  proroiting  modification  in  the  Thomson  tyjM! 
of  watt-honr  meter,  ■-hown  ia  the  <ierman  seiti  in,  ru-  ■.i<i.  1  imasin^ 
a  three-coil  uriiiature  like  that  in  the  original  Thoms.>ii-Hou»ton  are 
liRhl  injchines  ;  thi«  enahleo  the  fiame  magnetic  force  to  be  produced 
by  a  much  Maoller  wcifjht  of  the  revolving  part,  with  several 
attending  adraztt^pa  ot  iamailance.  Frejiajniaat  malan  an 
meeting  with  »i>iiia  favoar,  ana  fhaM  might  aba  ba  a  fitU  tut  tbam 
in  this  country  nraoof  lauZI OOBMUntni 

In  tetei^rnphy  the  eahibit  whidi  aaemad  ta  atltaet  uoit  atMiAm 
win  the  very  imjenioiMi  prlntiDg  telegraph  nyatcni  of  I'rof.  Henry  A. 
Itowkiiii,  of  liiiftiniare.  There  were  several  exhibica  of  the  wirelesa 
telfj^raph  avit-jm,  though  none  by  Marcnni'-i  company.  The  moditi- 
cations  were  only  in  detaila  and  did  not  include  any  way  of  making 
the  system  selective.  It  is  now  beinj  jrt1r!>ibicw!  ^nmmprerally  and 
there  are  a  number  of  in^talUti 'i,  >  m  rvvinl  ir 'm 

The  tele>;taph'>ne  wat  one  ol  the  vei>  lew  entirely  novel  iaven- 
lioni*  of  pr>rai$.ing  vatoe  eibibited.  Thi^  exttwaljiagwiom  and 
Very  interesting  iuTcnlion of  Ponlaen, a  L>ane,  baabaan  aaflKiroii;;hly 
<le!icnbed  in  the  Joamab  that  a  OMM  mention  will  suffice  thereu 
I  had  the  phvuure  of  haariag  lt,aad  can  rotieh  for  the  «ut«meiit 
that  it  much  ch-ar-rthnn  from  an  ohlinury  phonograph  there 
I*  an  entire  absence  of  that  objectionable  tcMtcbin^  noiie,  there 
being  no  mvclianirat  contft  at  all.  \U  9u;;f^sted  applicationn  are 
nunieroui,  indadtng  duplex  and  multiple  telephony. 

Tho.e  interested  in  the  controversy  between  the  vertical  and 
the  horizintal  ttlephone  switchboard,  ftund  a  gooil  opportunity 
to  conjixu^  thcin,  a*  each  ^ma  exhibited  by  it«  ni»t  ardent 
ilefcnder,  the  mticAl  I  xard  beiaf  advocated  1^  one  of  oar  lar^-e 
anil  prominent  companies,  and  tbe  borimatal  a  aimilarly  ptcf 
luinent  O^cmaa  company  wbieih  i^  introducing  it  in  iu*  eoavtqr« 
notably  in  Berlin.  The  chief  advantage  claimed  for  the  latter  to 
that  two  opi  mtor»  nVint  <>&  oppoeiia  aidea  can  ewe  the  aama 
b(»rd,  ami  that  theiefore  ihalen||lii  <f  lioord  Jbr  tlta  aiaienambar 
of  bubjcribers  is  halved. 

Electrochemiftry  waa  one  "f  t'p  elm  ti  i  L  i  iaes  in  which  the 
ni'-t  pronounced  recent  development  was  «hown,  although  tbe 
exhtbita  were  not  sattlcicntly  complete  to  show  the  true  niate  of  fbat 
art.  This  branch  of  electrical  icienoe  hai  ojiened  what  promiiat  to 
be  one  of  tbe  imjturtant  fielda  in  which  there  is  an  oppartonilf  far 
great  dcvt'l  j[iii]ent.  Prodncta  which  not  many  years  »fp>  eTIttod 
only  as  rare  and  expensive  specimen*,  and  tome  which  were  nntevcn 
kii')wo,  are  n^nv  nnnlc  clec.rieally  by  tbe  ton,  Kle;tric  furnaces 
were  fhowii  in  opeMtion.  There  was  aUo  a  very  fine  exhibition  of 
tho  exltenuly  interesting  collection  of  prodnels  obtained  by  Moi«4aa 
in  his  cltt^^^^cal  roeirchei  .lodging  from  two  other  lar^te  exhibits, 
copper  u  nucce^'-lully  dcpo»itcd  directly  in  the  form  of  ine;hanic*lly 
■'«SloO£  tube.1,  iiiuulLanv<)u.«ly  with  the  proc«'«  of  electrolytic  refining 
A  ai^e  oonpoaj  ia  tkrouajr  nftoea  ekcii  ically  abaut  &,l<jaiM.  of 
jfoldand  24,00002.  of  aOveraday.  A  very  largeo/.->ne  apparatu «aa 
"hown  in  opcralion,  for  stetilisiog  2  *0,000  cubic  mctren  ol  Witwpar 
•24  hiiur.-i  by  the  Miirmier  and  Abraham  proce&t,  but  a  oanftmiCian 
of  the  claims  maile  is  very  desirable.  The  interesting  process  of 
fioldjchniiiit  for  obtaining  very  high  temperatures  o(  about  3,000'C. 
by  the  combinlion  of  aluminium  mixe<l  with  metallic  *»»idM  wa" 
Well  c-xhibiti^i  and  deHTve^  mcntirm,  although  only  of  indites  t,  !i>ter»>  it 
ttt  elc»:triciikD&  The  uxjieusa  of  the  aluuiinium  naturally  limits  its 
•PpUcalion,  bat  thi*  taatita  to  bo  more  than  baUmea  ia  aoow 
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caiicia  by  lbs  uihtt  udvtuiUficS.    il  t»  uacciwly  m  coiDDierctiil 
for  obtAtnine  pure  iii«tnllio  cnromiaiii  and  manj|^nEAe  for  the  iron  in- 
dustry, and  fur  weldiotj  luil  wd  tub«a  or  iu«i)duig  broken  iron  naru. 

Is  acnmlnten  thai*  vw  Avn  »  muni  kMdnn^,  thouen  not 
K  mimnl  oqb,  to  «M  PksUS  podnm*  u4  FIun  negatives,  a 
combination  which  scvms  to  linvc  ^van  the  IcMt  tTOuUk  Aceii- 
mulatora  arr  now  thv  ruU  and  not  llie  ncecptioa  in  Ccmtineotal 
lil^iting  and  traction  ttatiuDit.  'Sim  iHnt  tho  fundamental  pat«nta 
hare  run  out  in  this  conntrj",  wf  u  :^lit  in  u  i;  ihem  more  freely  hera 
An  an  electrical  fivwheel  and  a  c  iinl  irtin.;  •(••wttp  in  a  central 
(tatioa  thu  aocumulator  has  no  i'|Ua1.  It  u  mi j>i.u«'.ni1c',  of  cvarw, 
from  mere  inspection,  or  from  cALalugne  diittt,  U;  jud^  oC  the 
IttoeMt  of  tbe  Lglit-wciKht  accumulator  fur  transportable  parpw«^ 
notahiljr  for  tlie  aatoiuobilo.  But  from  the  awards  of  the  jurr,  which 
WW*  IwMti  on  reliabU  kaowladgt  of  their  paiftiRiuaeOi.UMFtaljiieii, 
tin  Pqlvis  and  the  PbvBix  were  among  fCo  bat  of  Ihttr  kind ;  all 
tiiMO  KM  French. 

Tbt  matt  Nitisfactory  dorelopmrnt  in  priniarv  batteries  is  that 
inrcntor*— or  yierfeain  the  <-:iiMiulifti— rccm  to  liav,'  .it  l.w.  hri-n 
cioiviiicoi  ijiat,  it     i  (ii-A[>-r  '.'<  liiini  r>iil  tli.in  iinr. 

A  vi  ry  irj!.-ri  -t.;nt,'  AH'i  ptnmma^  m.-tli' I'.i  was  (hown  m  ■ij  or.i'inn 
by  n-,  inviiil'.  r,  Ki'  siir,  for  eleclroly  tii  .iK;  «-ngravin|{  ilti-'fi,  liLir.i 
sleet  dies,  such  as  are  nied  for  ptesun^j  tlie  reliefn  on  coiii»  and  {m 
imliomKl  work  in  nnuaL  A  poniu  negative  of  plaster  of  Pari*, 
■riuntid  widi  cUonilft  tt  tmmonium,  is  ligLlly  pressed  agiinst  the 
steel  blsak  nd  Ibe  mtal  is  dtHoInd  off  altetiMjrucally  bj  Acniteiit, 
wherever  dio  nMStiw  toocbw  it  Tbe  oort  ii  nid  to  bo  only  ball 
Hint  of  the  usaal  hand  method. 

The  exhibitions^  ol  iiL-tra:uinla  were  very  fine,  chiefly  from  France, 
England  ami  ricrniiihy,  but  it  would  t.itp  too  loii^'  to  -Titer  into  a 
di«eu»in)i  Mf'.:.L-iii  here  That  a  d  Ar- nv.il  ^uliikrionK-lci  ]6  made 
with  a  .«eii.iitiveii«jia  of  1 '2  X  l<>"'*  am|H.rts  iht  luUiiiitlri;  'ii  ll'-cli  la. 
is  of  interest;  it  is  claimed  to  l«  the  hi[;hc«t  ecnsilivi nc  -  ytt 
reached  with  that  type  of  inttniment  Anaon^  the  station  and 
labontgn  inatnunoiis  which  are  not  genenl^  Mad  is  tUa  eonntiy , 
Imt  «Uu  BN  very  ecnurenieni,  are  the  pheaa  IMlcn  Of  Dobniwolsky, 
iadieatlngdireclly  the  diffrrcnee  in  pba^e.  A  curious  but  charactc'r- 
iitieelly  Knropean  critici.'<rn  of  a  certain  world-rtnowncJ  type  of 
American  inftitunftrjt  wa»,  that  "they  are  bad  bccauM>  ttiiy 
expensive.  Tlicvti  v  -'tueral  introdaetion of  niicanite, an  AnutuMii 
Invention,  lur  g>-'u<:iiilora  and  motors,  is  of  interest.  The  «Uc;ri': 
plant  supplying  the  exhibition  did  not  seem  to  be  a  iurcci,  ju 
from  the  vei-y  nuniet'.^us  ktdppagcs  un  l  the  exccseivi:  vanaiions  m 
tba  voltage. 

Tbe  w«st  mmber  of  elrctrieal  exhibits  were,  naturally,  from 
Ftaxa*  Among  the  foreign  countries  Germany  was  fsr  ahead 
of  all  othtn  in  Importance,  and  promises  to  liecome  the  leading 
mnnufaeturia^  country  f>>r  electrical  ffxxh  in  Europe,  if  it  is  not  lo 
already.  One  couipiiny  alone  eniplnys  t4,i)00  hand^,  and  ranks  with 
our  largest  American  cnmp.iny.  It  is  n(  intercut  lo  us  that  thii 
■■ucces&iul  company  ustf  American  methods  <juite  largely.  The 
IlcicliNUistalt,  that  cieditable  German  in^tittitioTi,  ho*,  no  doubt, 
contributed  to  the  rupid  strides  made  by  ih  it  e  un'.ry  in  lli« 
electrical  iuduatriest  and  shows  what  Uovcrnmiiii  aii  can  do  fur  the 
indoatriee  at  a  eoutty.  Engjaad  baaalioiidy  »urted  its  Klectrical 
BUadindi  Labwatory  of  tlio  Board  of  Tiade,  a  very  interesting 
and  creditable  GoTernment  department,  which  wai  shown  to  our 
Institute  this  summer  durine  its  first  official  vuit  abroad,  France 
lia>«  it^  *' Central  Luburator}',  and  is  coasidering  the  enlarging  of 
u.t  C  jvcrnmi-nt  de|i«Ttni«nt.  Ra(«ia  has  a  largo  Gorcrnment 
electrical  laboratory.  The  I'nitfNl  Stnte*  nione,  ainonf;  the  larjje 
countries,  has  practically  nothin.;   I  O.n:  k^n  i. 

Swiiiterland  follows  Germany  in  impoi  tonce.  The  United  States 
li^iil  Kii^l.iiiil  were  inadeiiuatcly  icpresentcd  in  this  department  for 
reoiion*  alreaily  nirntionid,  although  thire  were  sumc  excellent 
exhibits  from  «acb.  The  litta  in  taa  catalognae  cannot  bo  taken  ae 
a  guide  in  rack  a  compatison,  hecaii«e  a  simple  Htlla  deriea  of 
no  importance  has  the  same  prominence  there  its  a  laiga  Impor- 
tant exhibit  of  sercral  thousand  horse-power  of  iiiochinery.  Mote- 
over  many  Ameriain  exhibitors  who  were  entered  in  the  eatalof^iies 
did  not  exhibit.  In  one  class  alone  the  niuiiber  of  actual  exhibitors 
was  only  '10  per  cent,  of  thst  in  the  catalogue  of  the  I'nittd  Slates 
(^xhibits,  and  many  ii  iht  e  wco  (|uite  (mall.  It  would  therefore 
not  be  to  iml).';o  tl;>j  ^t.ili  ot  thin  tt5d>««trv  in  our  country  by  the 
exhil.;;^^  m  liy  ll;.-  uw.irils 

A  .  Ijatacteri-iiic  dilU-ri  tice  littwccn  Am«.>i-ican  and  foreign  practice 
in  manufocluricg,  a«,  frr  instance,  such  goods  as  dynamos  and 
tnotois,  is  that  here  the  manufacturer  cslsbltihcs  certain  well  studied 
and  well  devtlopcd  staadard  tvpes  and  si/t.s  c>f  machines  once  for  all, 
and  tben  reptoauete  Ibem  in  iatce  numberi,  making  the  caits  inter- 
chauf^eabW.  Tbe  foreign  n>aniuecturer,  on  the  other  hand,  con- 
structs each  mechine  according  t«  the  ditailud  spccilicutiui.^  cf  the 
ftip  rrdering  it.  If*j  argues  i!"i'  if  In-  -li  i  i'  ;  msko  1)i  li<  with 
liliin'i  iril  siz'.s  in  stock,  the  pu!  1;  :  i\  i  ili',  i  ■ti.t  t  the  bid  of  jiome 
iHit^  hNi-  svbii  wonld  c  mstnu't  "hu  iin.  Injiti  ,f\;ii  tU'  aoaoplint;  to  ll)e 
ppecifio^Jti'iriH.    A-"  It  iiiaUtr  ■!  Intl.,  Iiowcvct,  it  w^i-i  iiMlico.'itle  tli.it 

inose  oompaniea  which  hare  ftdoplcd  the  American  method  were,  as 


a  rule,  the  mmt  succcstiaL  There  is  also  u  t'u-li  in  ami  around  I'di'tA, 
at  least,  for  American  methods  of  managing  find  openling  olcelria 
tramways,  as  existing  practice  is  there  very  poor. 

Another  difletcnca  is  Uiat  here  the  inaimlMlanfc  ai  n  Mda^  dneotaa 
his  whole  eflbrl  to  a  single  ciaan  oS  goods,  and  BUna  ibtn  In  laign 
qiuntities,  while  abroad  he  attempts  to  make  a  laroe  range  of 
widely  different  kinds  of  articles  ;  this  seems  practical  only  when 
each  hranch  Ls  a  largo  I  ii-ini  M:  in  it-.-U.  Still  aiiotln  r  difference  i* 
is  in  the  fine  external  lliii.-tiiiij;  if  t  viii  tlm^^'  parts  uf  nn  apparatus 
which  arc  conccaleil.  'I'hc-ii  urgamenl  i^  tlni-  y^rln  of  a  well- 
maile  apjiur.iM  ui^j  t  to  look  wdl,  and  th;\t  :t  will  then  be  handled 
with  greater  care  and  respect.  Here  we  would  consider  it  a  nselei » 
expenditure  of  monejr  to  polish  all  the  concealed  mechanism  of  am 
lamps,  for  instance.  The  foreigner,  however,  is  apt  to  judge  our 
our  goods  from  his  standpoint,  at  least  until  be  can  bo  eonvineed  of 
their  advantages. 

The  J  ury  of  Awards  had  many  delicate  questions  to  settle,  both 
technical  and  diplomatic.  White  mistakes  are  poisible,  it  \s  man 
than  likely  tlwt  coraplaiuts  of  eihil'ikir?  can  ;,v::crally  lif  traced 
t'l  unworthy  or  inoderiiiate  exhibil  s  r  in  >  iri  iitii(.lttiii:c<  beyond 
the  control  of  the  juror*.  ORe  hatl  tht-  jiinji<>  were  French,  and  in 
thti  All  trical  group  (Imv  wiie  virv  Ul  er.U  and  geneiou-'  to  tlie 
.tureign  cxhibitoix,  more  so  than  to  their  own  countrymen.  If  they 
cn«d  at  all/ it  vaa  on  tba  lida  of  iianaiaait*,  for  vbiati  thev  deserve 
our  tbanka  inatcad  of  aboaai  Only  two  of  the  Fnllad  Stntea  jurors 
for  tbe  electrical  group  were  members  of  the  b:  titutc. 

The  first  meeting  which  our  Institute  hi-hi  i'  i  n.vd  was  a  mcroora> 
ble  event  at.''.  I  l  l;  lair  lo  be  the  boffinning  i  f  ii  ric-9  •  t  iii't-rnttiooal 
meeting*  i  f  ■  li-  ti  iial  engineers,  ft  brou^^ht  the  In-titutt  into  con- 
sj'If'rrt'i'i'  jipitMi::.  :ire  abroad,  incresfteJ  i:i  i!i;|-.;..-:icc,  und  alfunlc'l 
^rtvit  ]i;i-a.i"i\'  t  i  tiio  ii  t,f  it.^  Tii.-iiit:vr-  w !iij  .itlcmicil.  Sm-li  iu!i-r- 
r.iiiioii.il  uiettmgs  therefore  can  hsrdiy  fail  to  iienf  Wiisllt  to  all  wliti 
take  p&rt,  as  they  enable  one  to  find,  through  personal  observation 
and  personal  intcirourse,  that  which  is  the  best  the  world  over,  jost 
as  ont  hoBia  neatlaga  bring  bafim  oa  the  bait  in  our  own  oonntif. 
If  «•  want  to  manafketnn  the  beat  there  it,  especially  if  «e  want 
the  {pnfaier  to  buy  it  from  ii<,  we  should  have  international  intcr- 
ooane.  at  Ijondon  our  sister  society,  the  Institution  of  Klectrical 
Kncrineera,  entertained  :l9  with  true  English  hospitality  for  three 
w..  ii  filltil  lays  w-lli  .ii  msfX  dclij-'htful  programme,  in  which  iilctLsura 
and  iustractiun  were  lurm  iniuinly  c(^mWn*;l.  ll  vrill  'm.^'  In 
rtuiembcrcd  by  the  2rt  or  .1:)  of  .air  incniljcr*  wlm  4itt<-i;ilt-il  It*  Mill-  of 
the  moKt  enjoyable  features  of  the  whole  lavsUag.  lu  Paris  tiie 
oilicial  joint  mcating  with  the  iCriiieh  Inqtitution*  Md  in  tha 
National  Pavilion  of  Om  United  States,  through  the  canuteay  of 
Commissioner  Ptek,  waa  wall  altandftd  and  was  followed  by  recep- 
tions of  bvth  ittititutleni^  vMli  to  clgaeti  of  inten-jit,  aod  the 
Klectrical  Congress,  making  a  total  of  two  well- filled  weeks  of 
international  intercnurM  Instween  electrical  engineer;,  and  con- 
stituting one  of  the  mo«l  impca'tant  mooting]  in  the  history  of  thu 
luslitntc  The  success  of  our  fn-t  Meeting  altroad  tliould  encourage 
lu  tu  follow  the  excellent  cxaiuplu  oi  the  Institution  of  Electrical 
Engineers  by  making  otncial  visits  to  the  different  foTei(m  countries 
to  stnily  their  practice  and  examine  their  work.  Our  furciga 
colleagues  will  tnan  be  encouraged  to  Tiltt  OW  eonntijry  aa  Waur  of 
them  have  pn>mit«il  lo  do  next  year  on  the  oocaaiou  of  tin  Fan- 
AmerieanExhi' iti '  ■  v,:",'. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VACAiVT  AMD  FILLED. 

London  County  Council  rc<|uireau  lIu  Iri  .il  >  iii;iiu  i  r.  exin  rii  ncf  1 
in  the  construction  of  clcctnc  tramway.-*,  to  *upi!iintend,  liuaer  the 
Council's  chief  euKinei^r,  the  wurk  of  cunstructiiig  or  re-constmeting 
fcr  vUctric  traction  IIm  Cauncil's  tramways,  i&c  Salary  £l,O0Opet 
aimuui.  Fuitber  iwnioahMa  ara  ffwn  m  an  advaitiaeaanii  and 
upiilic-itione  mmt  be  lant  in  bf  10  ajn.  of  Jan.  14, 

Rotlierham  Uinyonlta  imka  ipplintiaM  far  tin  poat  of  boroogh 
ekciricaleogioMK  Ab  adTWtjumieptaMrtiina additional  partieaUie, 
and  apnliaauona  nnat  be  aant  ta  the  town  dark  (Xt.  H.  Hampton 
CopntU),  \if  noon,  Jan.  11. 

AVcst  Ham  Qnardiani)  re<|Uiie  an  expert  to  advise  on  the  engineer- 
ing work  in  connection  with  their  new  infirmary  at  Leytun.'<U>ne.  An 
advertisement  contain-  f  ir- her  particular^  and  appluintione  most  h« 
tent  to  the  clerk  iMi.  I  rcJ.  E.  BilMuyk  Union  Workhousp, 
Leylouetune,  N.E.,  by  SiSnt  prtix. 

The  Council  of  the  Foreign  Community,  .-^han^'iiai,  r-  iiiir..'  a 
municipal  electrical  engineer.  Further  psrtionlatd  Irom  ilessm.  John 
I'ook  &  C  j  ,  03,  I,e,K]ctihull-stre«t,  L»nilon,  10  C  ,  I)  whom  appUaa^ 
tions  ahoulil  be  fotw  irded  before  .laii.  li.    Utia  adwrliicwent, 

Kurnley  Corporaii.  ti  rt  .iiire  a  general  manner  for  fhrit  tuam- 
ways.    Apjdications  by  Jau.  10. 

Batters ca  li..ru ugh  Council  r  i|Uir<;  .i  i  -nlmit  i-tccl rical  aU^MCt 
Applications  on  ofhcial  forms  to  town  clerk  by  ,lan.  I. 
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BampatMd  Boroti^h  Cuuucil  require  i«n  awstant  elcctricti  enpi- 
iiucr.  An  adraitiMiiMii*  coolftiiM  fanbar  putieBim  and  4Dplie«tioM 
>niiu  be  Mat  tB  the  tmi-  dark  {ICr.  AtUiwP.  Jolia«m)k    mm  of 

Jin.  i 

Th«  Gorernon  of  Sir  JtAa.  Cmf»  Technickt  Institute,  Jewry- 
rtreet,  Aldgate,  E.C.,  reqnirc  a  prineiiml.  An  adrerti«cm«<nt  rhu 
Ail(liti<m«1  particular*,  auil  Bpp1ii-jli<  ti<  mu-".  hn  wiil  in  tliv  rl.  ik 
(Mr.  W.  H.  Daviion),  10\,  Idol-!,.!,--.  i:.i',tth.-ni'.         1'^  -I'*!'  20. 

An  n.'i-^i^tnut  fecturer  ia  phy-^  i  i<  rvii'ii ri-'i  l"r  tin-  Tc.:!iiiii:.h1 
College,  iiaddfrtfielJ.    An  adveitjscm«at  ^ui-"  fnrtl.  r  I'  lilKalira. 


Tli»C«mtni»ionLT» of  N'atioiial  Eiiiu'*li"ii,  IrvlMnl.  liavi' appoitiU-*) 
Mr.  B.  O.  lopilil,  of  Ihc  B«rti)ii>i{1iam  .Muniripal  Twhnical  .Sclniol, 
iwni-itant  organUer  of  inttruction  in  eU'mentary  ivience  in  the  Iriah 
National  SchooU. 

Mr.  tl.  Ade  Clark,  Wh.ik:,  A.Il  C.Sc,  itl  E  E) .  liK  been  appoinlad 
a«istant  lecturer  and  <l«mr>i)»tm*iir  in  nik-cb'tnirjil  ;intl  oiTil O^giMCr" 
iog  to  Pfof^  Ggodnuui  at  Vorluliire  C'ollfge,  Li«ed4. 


Aldersbot.-  At  iho  )att  mteling  of  tlic  ('oHn<  il  n  tender  was 
■mpted  for  the  erection  und  c<|uipiiii.'nt  of  rivclri  ity  work*,  ,-ind  it 
vat  decided  to  applv  fiT  »(nct ion  to  ;i  I'<»n  iif  ££»,"( ■( Hi.  The  c<m- 
tiactorx  (Measta.  ThoroaA  I'arker,  Lid  ate  to  niidrrtukt;  tlie 
working  of  the  Matinn  for  six  monthii  nfipr  completion,  ami 
for  a  fnrlher  period  of  2t  years  if  n  nir.  !,  npnn  certain 
t«Rna,  tJie  Council  tn  have  the  optiita  l<>  dctfrmiue  tht;  a;!re«menc 
hf  tbTW  moatliH  notice.  chairnuin  of  the  Klectric  Lighting 

CMnmittM  (Ut.  Smith)  said  on  May  16  laat  they  recuuiuiMldtd  that 
invitations  b«  wnt  out  to  resp«ctaUe  timu  to  tender  for  an  inrtal- 
lation  capable  of  wipplying  i-lrdric  enrreot  to  8,000  Sep.  lanips. 
Thia  wail  done,  and  ante  wnit  M'Wtrd.  I  ti  the  meantime  nn  extooiion 
of  one  year  for  carrjing  out  the  proriiional  order  had  b(cu  obtaitic<l. 
Thf  ntiio.mf  >f  Mrpsr"  !*.jT>-,iT'«  tcT.^l' r  ■>  j'  £1  4.1 I  tU  ul'^-wini; 
£':!,(K>:i  fur  l.'.:  iliiinii!*,  \,  ,  till'  tiiM,  (i-.i'luv  i-tii:uiti'i  nl  .'.'IT  lH:. 
Adding  another  i'i.KW*  for  (;tmliugenci<!«,  the  comniittee  recotn- 
mended  that  thet'nnncil  a-k  eanctien  to  K  |«|B  for  £flMXIO,  The 
crnumiUce's  propaals  were  ado)>ted. 

Alleged  Theft  of  Electric  Current— At  the  Liverpool  City 
I'oliee  Court  !u»t  u-eek  Mr.  E.  Isherwood,  electrician,  South  John- 
street,  Wi*  .sumnioMeil  l>v  the  Cirporalion,  b«  owner*  of  the  eleclri- 
city  aa|<pl;  Hoika,  inicier  ii-c  Ati  of  the  Ua»  Wurk«  Cia  nnt»  Act, 
7..18?U  m«iiiilei»d]r«!MiMiii«  clcetri*  owmil  tnm  the  mpora- 
lioB  imiiiib  For  tin  pmareDtioa  it  im  aleted  Hbtit  the  dclcndaitt, 
who  i»  an  electrician  la  bminiss  for  bimiclf,  had  b«cm  A  eMMnniBr 
of  electric  current  for  »onic  time.  In  the  early  part  of  IMO  It  WM 
obeerred  that  hie  contumptlon,  a<-i:ordiiig  to  the  meter,  was  not  »o 
large  as  it  M-ua  coniudirci  by  the  department  it  should  have  been 
cotnfideriog  Ih'.^  number  of  lighu  on  pn'inisrs.  The  meter  was 
examined  and  tested  scvtrjil  lime.»,  ami  f  in  i  to  be  in  order.  Fram 
careful  imjuirita  made  tlie  Ovrpotulioii  ailegeJ  that  they  fuiind 
defendant  taud  been  abatraeling  current  by  an  ingenious  trick.  A 
former  appi^tu'i  nanxd  Lake,  gave  eviileoce  against  defendant. 
Mr.  A'frad  Gloan,  aidatant  electrical  ensinerr  to  the  Ltvopool 
('orporatiflin,  wia  he  h«d  cntmintd  defendiint^t  meter  od  eeoount 
of  the  low  consumptiea,  and  ba  I  examined  bi.t  preniii>es,  and  found 
n  burnt  brass  nut,  wbiell  mi^jbt  have  been  caused  by  placing  a  wire 
there  and  tapping  the  main.  Mr.  yurlH^m.  for  the  i!ef\n.?c,  •■■lii^  the 
charge  waa  a  eerious  one  to  bring  n.;  aii^l  a  r*j.^]iei.i;i''le  ira.l:  -uiiiT  . 
The  defendant  eniphutioullv  Oenii- 1  the  uhafKe.  H  loi'l  ir  v.  r  male 
any  connection  whatever.  The  l<)U-ne«sof  cor  .'<u»i[  i  ii  w  in  ,i  iimtrd 
for  by  the  fact  that  very  little  light  was  uaed  on  the  premisea,  which 
weri-  often  ohut  daring  the  whdia  dajr  while  daMdaat  aaf  hit 
eniployex  were  t  ngafrtTon  MtMilewon.  niediiiHUtittid  that 
ha  aau  hia  adkagma  wm  divided  in  opiniaot  and  the  caic  wonld  he 
adjomocd  far  14  daya. 

Ayr.— The  Lig)itiu  commiUee  olttr  to  sujiidv  citrrent  to  the 
Olatgow  and  SoMh-^Wcilara  Railway  Co..  for  ItKbling  the  railwav 
iitalwi»'Aib|  em  the  feUovieg  teriiiv-^Up  to  100,000  unila,  9U.  ver 
mil^  vp  to  no^ooq  mit*  s    and  up  to  Vtapaa  unite  I  |d. 

SflimiMilMlthi— An  inqniiT  mi  held  here  lad  wek  into  the 
wplfcatleti  of  the  Oomutl  to  Mnw  £it,tian  for  electn.'  lixhting. 
TTie  town  clerk  (ilr.  J.  Dniitl,  jun.)  explained  that  the  money  was 
re<}uirrd  to  enable  the  (J'orporation  to  utilise  the  propped  generating 
station  fur  electric  traction,  and  to  ti.ht  liv  elet'tticity  the  various 
tramway  routes.  The  total  e^-timnti:  h.lh  J:l2,fir.|,  altlioiigh  only 
fl2,0C<l  w.-w  asked  for.  The  eurvcyur  :Mi.  F.  \\'.  l.^-oyi  said  the 
reaenn  of  this  w.m  that  the  cstinut'-  l  i  t  ii  .ini.  n  I  d  since  the 
application  waa  made.  The  surveyor  and  the  eoD^ultiog  engineer, 
-  lljr.  B.  M.  I^r  (Lati^,  Ctirahiwh  aad  Siller)  preieuted  plans  and 
gave  teehnieat  mtaili.  Mr.  E.  H.  Laecy  itated  that  between  7  uiilv:* 
and  H  hiilrs  of  «trc«ti>  woM  In.'  ilglMMl daetcicalljr.  There  wonld 
be  arc  lamps  (each  of  2,0fJ»  t  .f.),  tH  iiUmm  vaiying  between 
60  yatda  and  W  yard*,  and  eaeh  lanip-poil  weuld  have  two  10  en 
iDcmdcaceBli  eiltadaA 


Bruil. — The  Hio  X«\pt  atates  that  a  project  is  under  developinent 
for  the  eonttrurtion  of  an  electric  railwav  from  Piracicaba  to  Villa 
.\niericana,  in  the  State  of  San  Paulo.  The  e»tinnted  cost  of  the 
line  11  'J,5O0,0O0loK,  and  an  application  for  a  concession  i<  now 
before  the  Sum  Paulo  Lcgie!  iwre. 

Bridgwater.  -With  reference  to  tlie  iprli  fai  m  >  y  the  Council 
I.I  W.vT.tw  Jt'iO.OOO  for  electric  lightu;.-,  u  (  iiKinuni.  nfjin  received 
f:  in  ilii'  f,ocal  Oovemment  liuarxl  .»"!.•  tviieiUtii,  uiuir  the  adveise 
n-iilt.  :  111,'  n-cent  municipti  eli -ni  n  .  the  Council  are  de-sirouaol 
proceeding  with  or  wilbdrawiog  the  applicatiuu.  A  reeommendatiiMi 
by  the  Lighting  cemnittee  that  a  cana  be  ptepaitd  for  the  opinion  of 
cuttiual  aa  to  the  poailion  of  the  Couaeil  in  eimwcthm  with  the 
tenden  for  eleetric  lighting  jdank  hae  baca  adopled. 

Bristol.  The  permanent  wav  of  the  now  deebrie  tiainwar  natee 
wits  nlliei.dlr  ioe|ieetadon  behalf  of  tJie  linuid  of  Tra^e  on  Thursday 
and  Kriday  Iinl.andthB  line.' wet\>  opened  for  tialH:  nn  Situnl.iv. 
The  Bristol  Tiaww^fa  and  Carrisge  Ca  haa  now 30  mile*  of  electric 
train  way  opcik 

Oape-to-Calro  TelMnph. — Thi^  line  his  now  been  conitraeteJ 

to  a  point  '>  >  inilee  Myood  K  iiianga  ((it^rniin  Ei^t  Africa)  and 
KX)  la-.hia  beyoii  1  the  southern  en  I  of  Like  Tangtnyika 

City  of  London. — At  laj>t  we  -k  <  sji^cial  ni'etiog  of  the  Court  of 
Comiiion  Coantil  the  *ii>ij('rt  of  the  .alleged  vibration  from  the 
'■  tnbe  railways  '  vi%  di^cuwd,  and  Holferers  from  lhi»  eau»i!  were 
recommended  to  compile  fiiH  fvnd  a'^fiimlo  data  with  r«'i;aT<l  to  their 
re»|>eclive  biscmenta.  TIk  I'l'.y  lli  rm-mbranctr  p<.>iuti  i  o.;-.  tiii', 
eriiuplaints  mint  rest  upon  two  dilferent  legal  procesves — one  the 
ibinger  arising  from  the  manner  ia  whieh  the  tube  tailway  ia  eon^ 
.itructeti,  and  the  second  the  danger  caiaed  by  the  mnniag  of  the 
trains.  The  Kemembrancer  further  -'Jit'  1  I'.n'  tl..  Hoard  of  Ttado 
was  takiu;;  exceptional  st«p«  to  awcrtmn  li  •-  f  i  t-,  and  any  pulion 
who  e  miiidertd  liiniM.-lf  rcHou»ly  atTeclrd  would  have  bii  claim* eon' 
sidered.  It  w.u>  in<isl  likely  that  in  all  future  bUb  a  daUM  WiNlId  be 
;n«<>rtt»'l  fnr  •-'•ntection  against  this  d«n;'cT. 

.VuMi  'iiir  .-ii'i.A :  diBcu'-beJ  was  lli-.'  il.-pn  iil  cf  the  City's  dust 
and  iclii^e,  and  L^eputy  C.  1'.  llarfi»  luvvcd  an  amendment  to 
the  Streets  roiuiuitte«'«  re<'oniniendation  to  adapt  the  principle 
uf  bilging  Uuot  and  refuse  from  the  City  into  tlic  country. 
Mr.  UaiTia  niged  that  the  barging  aysiem  would  cose  3«.  3d  per  ton, 
while  the  cixt  of  epematioh  would  not  exceed  3<.  4d.  per  too. 
Mr.  Brooke-Hitching  hopol  llat  llie  elrctric  li,ihtiog  oimpMliee 
would  Im'  approached  with  ft  vir"  to  the  de-itiiKtion  of  the  Clly^l 
rcfi.se.— Kutlher  c  mri  i' r  i'">i'i  nf  th<  piiKject  was  adjourned. 

Id  reply  toaiimsti  .'i  \l-  \  ''.  M  rton  oo  the  witij<et  nf  tli« 
increase  nf  vidUi'ff  1y  tl  ._  L  i  y  .1  I,  rnl  m  Electric  l.igliling  (X  from 
I0<)  volts  t  I  £t>i)  -.  ill  .  «lu  t);  ;  r  !i  <  mieM  could  refuM  toaccppt 
the  incrcafed  voltage,  Mr.  I  ivke  aajd  tlic  City  Lands  coaimiUca b id 
deci<led  int  to  consent  to  tlic  propoMl  mm  taf  ^  COO^paur  to 
increase  tbe  voltage,  and  judging  from  the  Id  formal  CSolaTCnoswnMi 
had  tieen  held  with  other  ouinmilteesitwa*  unlikely  that  they  wonld 
agree  to  the  change.  '."->n.«iini»-n  who  were  on  the  eomp.iny'a  bMht 
before  June.  1H!H",  cAnS  i  re-ine  to  accept  the  increase,  which  it  was 
commonly  Ktated  w  ,uM  involve  the  consumer  in  an  increased  cost  of 
iihont  9ri  per  cent  for  titting*,  the  higher  voltage  nccr<iilatiiig  lamps 
■  t  i;ri  :i!  etficiency. 

Dublin  — Wi..  1,'ive  paetlcuUr*  last  week  of  thf  i^f'-'imi  r,(  r'le 
Lull  I .  ,\vrnii.--i'.  Bunlto  surcharge  the  m.-iuVi-ii  :i'  ili.i  l^^ntr.!: 
Lighting  coininitt«e  in  respe<:t  of  certain  payments  made  lu  omuiec- 
tion  with  the  supply  of  electric  li^ht  littings  to  cjnsum  irs,  &i,  to 
tlie  amount  of  i'2,i>(X)  o<i  I,  and  now  some  further  ptrti:ular»  are  to 
hand  The  greater  portion  of  thia  mm,  it  ia  laid,  waa  expended  on 
olu'rationi  and  in  con»tructing  a  new  awitehboBfdl  at  the  eleetricily 
works,  Kjiiie  JLtOiodd  onlr  VdnL'  ftrflManga  It  is  stated  that  Una 
£tOO  does  not  cover  llu:  Cii  .  L  t  L 1 1  a  littingn,  and  should  the  present 
surcharge  be  iipliold  anolber  vurchar^e,  amounting  t)  £^,(i|X>,  will 
probably  Iw  tiia>ic  at  the  next  audit.  The  surcharge  will  fall  upon 
the  l>ord  M«J.>r  («;r  T.  I).  Pile),  Sir  If-Vrt  SfTfm,  All  Hi3p?»-!1, 
the  late  A;>i.  .\l.il;  '-  n  prtsi-ntiitive,  Ciun.  i  It-  L  .1  i:ii:i,  ( 1  .iT..-i.ia, 
Hutchinson,  M'Cail.  lU:  Kvnnedv,  and  I'.  O  Htra.  Only  lho»« 
members  who  ar:iia1ly  .signed  the  clie<|i]es  ctn,  it  U  elaimcd.  be  held 
liable.  The  CorporaUon  era  appealing  to  the  li-ysA  Qofenunent 
B  ianl  ill  Older  t->  induce  them  ti>  alter  their  deeiiioa,  which  it  ia 
strongly  held  in  DtthUn  the  Boar  1  lias  power  to  do.  A«  to  liabflftf 
of  iniiViJual  in^mbtri  Of  th«  Eleetno  Lighting  coininittee,  the 
opinion  prevailo  amoojpt  the  Mircliaiged  menih<>r»  th  tt,  accoMing  to 
the  law  a»  it  stand.-',  as  every  comnittea  i*  apptHntad  br  the  Couadl, 
and  is  the  servant  of  the  Council, the OottnaliadifaeUyieipondble 
for  the  acta  of  its  servaiita. 

At  la«t  week  s  meeting  of  the  'n  ■  1.  .'lil  itii;  ,Mir.in;l'.-  -  .i  r<'ji  irt 
from  Mr.  li  Haiumoiid  tanaeming  ilie  c(»l  of  the  new  eleetiiv- power 
station  butldiaga  at  Pigeon  Howe  Fort  wn*  conaidiendt  It  will  ba 
rviuenWred  th*t  Ur.  llanmond'a  origiaal  ratimato  was  £i)),QO0, 
and  'bat  the  tcniier  which  found  most  favour  wjs  that  of 
IVaraon  4k  Ooi,  lAUdoB^  wliich  ninouiited  t4j  £o2,000.  Mr. 
Ifammiwid  in  iua  lepott  on  tbe  aukijeet  point*  oat  that  hli 
odginal  catimate  of  JSil/XM>  did  not  huhde  aevaml  ttema  arbidh  aie 
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Cnbnced  in  the  tenders  raccnlly  sect  ia,  ami  lie  couUnda  that  the 
iWHftttttfann  tiaie  to  lim«  decided  npon  certaia  additioM  to  and 
iBunlBMiila  of  hia  original  teheme  wliich  teodtd  to  iocreaM  con- 
ddmbty  the  amount  o?  the  estimate.  It  war  ultimately  decided  to 
postpone  tlie  connderation  of  the  report  for  a  fortnight,  and  Mr.  Ham- 
Bond  WM  ukad  to  mpniy  detaib  to  «wUo  »  ladiution  in  tke 
•xpndltan  an  dM  Muui||i  to  iMrik 

Eact  HaiB — A  Board  of  Trade  inquiry  haibocn  lieM  here  into  an 
Application  of  the  Council  to  borrow  £48,210  for  (.•lixtric  tnitnwajs. 
Theinap«ctor  (Cnl.  P.  <;.  von  l>onop)  laid  hit  umlt- r*tood  theamnuut 
wa»  made  up  nf  two  iteou — ri/..,  £IG,0(X)  (M  to  cover  the  ant 
eanying  rju:  ilie  trum»r«js  anthorined  by  the  ISiiH  A.:t,  the  Beard  f  t 
Trade  hnvm^  nii(;itiiilly  fnucli.  ncii  i,'lL>,r«H3,  whcrvas  the  work 
involved  an  oulJ^y  of  £iki,iAX> ;  »ud  there  was  alisu  a  (urther  itum  of 
£g6y000  for  ezteDsii>n>,aQd  providiii);  cars,  machinery  and  buildings. 

The  elet^tricd  tngineer  >  Mr.  W.  C.  Vixuxm)  ctaied  that  the  loam 
wliich  were  nnctioaed  oo  tbe  flrtt  eatimatea  prdvided  for  the  parmaoeat 
way  beiSK  Uid  with  tar  macadam,  but  io  (he  |>riiicipal  atraeta  tbqr  propoaol 
Bul-kOluting  ST.inil*  nrtt-.  Only  tlie  aingl..'  linw  wouU  I*  r"re.J  with  mm' 
ftdum.  The  cil.ra  csiit  ,.f  14,000  s].  y^U.  <i[  granite  wm  pjughly  £10,000, 
there  wm  utollirr  iUtm  of  £461,  increued  coat  of  voo<t  Usxk 
IMviaK,  the  Oitnwtl  htviBK  daeiiM  («  pan  Io  fnint  irf  aii  plaraaof  wmhip 
wilb  J  arrah^AvingiaataM  of  graaitew  macadam.  Thit  wai  not  inclodcd 
in  Ihf  ("eopral  mtirontc  TSu!  fnrtln^r  sam  -  f  A'1,450ipth  fpir  WDrk«  in 
antkipiiiyfi  of  exti'iMinafi,  ttio  Coimr'l  lnvim:  cvio.AiiIrr*vi  tSn  inIv-iitiiliLUrj- 
of  obtaininx  a  proTi^iooal  order  for  exUmaim  lioea  in  Tariou*  (larta  of  th« 
diiMalk  Thi  tolal  c»5t  nf  removing  gax  an>)  water  laaiiN  aoUNtated  to 
StJSSSt  and  thejr  hod  not  pat  aoylh^  down  for  tba  iui««al  «t  thaae 
maiiM  oriftioally. 

The  iBBpacnm :  Thut  m«k«*  0*  total  mi  of  Mnw  liwii  £36u000, 
and  juat  over  5  milea  in  Imeth. 

Mr.  I'LLUANN  aaid  tha  eatinittc  fi:ir  axtaiwMMia  cama  to  £15,283i. 

The  Ikbpictor  :  I  mu<(  aay  your  eatimtte  ia  enwediot^lr  high.  That  if 
ahrat  «12,(XX)  a  nilr,  nod  it  saneimUy  eeoM  eat  at  £7,00a 

Mr.  Vtuumc  aitid  thera  nm  two  croai-OTm  and  two  leopi.  Tte 
AOBtfMta  lor  Ite  work  had  bam  lit  wbiact  to  the  fioaid  ol  IMbiaqviry. 

BiMHt«n.F-1lMn  b  WiMwwble  oppoaitiw  to  tlA  piapOHkl  of 
dM  ObOMit  to  J4te  with  dwM  otliar  httal  MfhoiitlM  («•  alao 
"KlMtaid^  Sapply  ia  Mnlli  ImOtn')  in  fHwiotiBi  t  blU  Car 

electric  lighting  powen. 

ElMtrie  Ranvay  Koek  Ayyawtaft— Th*  Commmiii  and 

Indiulrutl  OaztlU  of  Ptileraborg,  aaoonMca  that  the  KuHian 
Miniatrr  of  Way*  and  Gomniuaicationa  k  cuUMtlng  exp«rt  data  a«to 
tbe  working;  on  Itat'Lin  and  forciyn  railwmy*  of  evfry  kimJ  of  tlw- 
trical  and  mechanical  block  ftf'(>.inttu.-,  with  n  vi^is  t^i  tlii- adoption  of 
th4!  moat  saitable  ivatera  !hrou>;liout  thi-.  Itiusian  railway  eerrice, 

Elactricity  Supply  In  North  London  We  It-urn  tfmt  Mr. 
iijiljevt  lliinmoini  ain)  Mr.  W.  i.\  ('.  ilawt^vne  hrive  been  -iclectedto 
ivJvibi:  the  Jijint  t'l'junnil.s  of  'I'uttcnhaiii,  Kitunnton,  Wood  GrMn, 
Enfield  and  Southgate  in  conaection  with  their  acliem<:  u{  cioetrieity 
Mipf^  te  URklii^  wwer  and  traetiai^  enaahtnad  with  dual  dcstmc- 
tlML  TIm  mHkmM  capita  expMidltiin  It  iMurly  £400,000,  of 
which  £.'iO,0OO  i.i  to  b?  spent  on  paUie  Ug^t^  uul  £20,000  on  an 
"  caiy  payment  '  u  iniig  eelMiBe.  0«Bertttng irork«  are  to  be  eatab- 
Itahed  cm  tha  'lAoki  of  the  I/^  at  a  point  near  Angel-road.  The 
]<nce  tu  be  charvF'l  for  cnrren:  Ui  private  coninnien  has  been  fixed 
at  :<J|<1.  per  unit,  and  I<.  f'i.  per  (|uarter  for  meter  rent.  At 
'r<  tt«nham  the  public  ga»  liKhtin^  cii<i«  between  £3,000  and  £1,000 
per  annnni,  ana  for  this  district  the  electrie  lighting  acbeme  is  esti- 
mated to  involve  a  total  yearly  expenditure  of  £38,)K)0  per  annum 
with  an  estimated  income  of  £39^3S0  per  annum.  Under  the  scheme 
of  joint  eontfo),  TottenluUB,  fmm  ita  ffmitr  ntMbto  will  Iwve 
foor  represemtatives  and  tbe  othar  disoiata  two  on  the  wiwiiitHwi  of 
Joint  Control  to  1»  n|>p»inted.  Tim  ptefM  is  not  to  go  through 
without  fttroQgcppHibcni,  but  tlii*  oppoawm  is  unlikely  to  prove 
anceeaaful,  tba  owwaiini  of  pnblie  opiBion  ia  all  the  in  diitrieta 
htiag  (ennailj  AtvoiiiiUe  totlw  <ntnpriia» 

English  Plant  from  the  Paris  BxhlUtioo.— A  smart  i>ic«e  of 
work  is  reported  in  connection  with  the  supply  to  the  Sheflield  Cor- 

jwrttlion  ligljtinjj;  un  krlaliins;  of  a  Parsons  steim  turljo-attLrnatur 
wiiicli  it  iJcci'ifd  to  pu7i;hi' e  on  Nov.  88  last  oo  I  lie  advice  of  tbe 
chii  f  cDKiuetr  and  iii^niKvr,  Mr.  E.  Feddcn.  Tlie  mui  hino 
at  the  Tari."-  Kxhibition,  and  wa^  ;j<. mediately  taken  ilovMi.  )vi(  lied 
and  despatched  to  Slieftteld,  and  at  noon  on  Dec.  21  was  running 
Willi  MN>  ivpmaii.  TIm  machine  w«t  wnt  IvVtHmgu  twn, 
wil^ad  t4  tnna,  and  was  a  500kw.  maclibit.  tIm  Iflifi.  uliaust 
mains  and  stad  livHail  steam  mnins  were  ordered  and  delivered  in 
17  days  and  on  avrinil  w<rt'  found  to  fit  acunitely.  The  stv.im  niid 
exhau:>t  piping  was  .->uppli«d  by  Tusker's  Eoginecring  Ca,  Sheffield, 
and  Mr.  Fe-iden  joins  m  considering  that  cr^it  is  <lue  to  both  firms 
for  the  smart  manner  in  which  tbe  whuleof  tlie  work  was  carrieil  out 

BlUbition.  — Tbe  Prince  of  Wales  lias  agretd  to  open  the  Ulaigow 
Iot«mational  Kxhibition  of  lit  »l.  The  space  avMlable  for  exhihita, 
rxeladiag  the  fine  art  galleries,  gives  an  area  of  28V,.'>}3  aii-  fc,  of 
wliich  lt>2,>t4  sq.  ft.  hfts  been  ttttotU^'l  to  the  Brititit  M»liMt», 
G9,414  aq.  fU  to  thr  f  >riiiKn,  47.775  n<i  ft.  t-i  ih»  Qolonial,  tnd 
lO^OOO  ml  fL  to  the  Wunieu'a  Industries  exbibita. 


FailBWOrth.— A  report  on  electricity  impply  has  been  presented 
to  tbe  f  'ouneil  by  tlia  Elaetrio  Lighting  siib-oonmitte«,  who  are 
aatisfitd  tliat  for  a  compaM  district  ukc  Failsworth,  where  the  most 
distant  consumers  would  prababljr  not  b«  more  than  three-quartera 
of  a  mile  from  the  centre  of  tfea  towndlip,  the  low.teni<ian  system  of 
dittribntion  will  be  tbe  mmt  anitable.  A  plant  of  l.vtkw.  capacity 
is  recommended,  the  estimated  coat  of  whicn  is  £18,300.  Thv  com- 
niittce  have  liecii  in  fommiinicnticin  with  the  '.'onwrsJiorn  of 
Xl.iii,dif,''ter  und  i 'Idhaiii  (the  two  iiei(^lili..>iiriiii.'  iiiiUior.li"-!'  unt 
convenifnlly  sitltatiHi/  in  n-^-,iril  to  the  suppls  of  clpftric  enrreiit 
and  thi  y  were  asked  for  l<-riii.'i  for  a  supply  nl  cqrn-n*.  in  hulk,  or 
for  aupuly  and  dutiibution.  Oldham  repUed  that  they  ware  not 
prepared  to  entertaiB  ailhiir  qnaatim.  avA  Maaduitii  miX  ao  aaaf 
objections  existed,  and  ao  maay  difltenltica  ul^l  afiia  in  ainnaelloB 
with  the  working  of  such  fupply,  that  it  wonld  bt  tin  wise  to  punoa 
the  matter.  If  a  transfer  of  the  Failswortti  proriaional  order  eould 
be  agreed  upon  Manchester  would  be  willing  to  take  a  tmufer 
for  SI  years,  paying  all  costs  up  to  and  including  the  obtaudag 
of  the  order.    Tlie  report  m»k«<  no  definite  recomiuendation. 

Fin  Loasei. — The  ofbc:!,!!  iijpiirl  uf  the  I  '^timiittHl  loss  at  Hoo]>erx 
Telegraph  and  ladiarabbat  Worka,  Millwall  Docks,  puts  the  amoant 
at  £8,(Xia  Tbe  bnildEngi  and  eontanti  were  well  innircd. 

Olnagow.— la  pteaniting  the  minutes  of  the  Eloetrieity  eommittro 
last  week,  the  convener  (Bailie  Maclay)  referred  to  tbe  accident 
which  occurred  nn  the  IPth  inst.  to  onp  of  llie  mains  in  Waterloo- 
street,  which  ua?  due  to  the  accnmnlatinn  of  giis  in  uno  of  the 
junction  boxea.  .\n  ac.  iilouUil  spark  set  iire  In  tlit- i  calling  an 
exploaioD,  ami  tla-  supply  tu  certain  importAut  di!>lrict«  wii.-  i  iil  ulf. 
Ko  time  was  loot  in  geuing  the  mains  pat  in  onier,  and  they  wrie 
all  right  now. 

It  was  aUo  announced  that  at  a  meeting  of  Uia  FInanea  aub- 

eonunittea  a  report  was  submitted  aa  to  the  proportion  of  risks  which 
the  new  fire  inaanksce  departmrnt  of  the  (>>rporation  should  be 
atked  to  undertake  on  behalf  uf  the  electricity  deportment.  The 
sob-eommittce  agreed  to  roconunend  that  two-fifths  of  the  risks  bo 
takfti  over  hy  thft  mrw  deiwrtnient.  The  property  of  the  electricity 
department  wiu  at  pr.  nent  innirrd  to  tli»  cxt«nt  ol  about  £170.^1. 
At  a  meeting  at  liiti  K.ectricity  committee  a  motion  was  carried  that 
ttie  cDlire  risks  of  the  tleotrijity  dapMtmanI  Ita  ^Ttn.,!))  the 
C!urp>rat.iua  insurance  departnicul,  and      •    .   •    •  • 

Mr.  Sb.\w  M.vxwsli.,  who  muveil  thia  iiiolian  IB  eMMnittee,  now  moved 
approval  of  tbe  report  of  the  Kleetridty  eontalllaa  aeataioing  ttiia  recom. 
meodatioa.  H«  rnvm-A  that  if  paivote  inaumaea  eaanipaalt*  esnld  praOt' 
»ij|y  inanre  ihn  I'l-^ix-niaa  ef  die  Owpaellwv  «ha  OwpMMlM  anM 
proAtaUy  insure  for  itaelf. 

Mr.  Biafca  MnanaY  taoTad  tltal  tha  portinn  to  be  inaured  wttb  tbe 
Corpontifla  dcfiirtaMat  be*  10  per  oaot  «f  the  pmperty,  viz.,  £17,0II0> 
He  understood  that  the  aum  U  bs  asved  by  inaurias  tbe  wlMle  ef  the  tUt 
waa  from  £X>3  to  £S00  s  year.  Any  busiueia  man  anat  adodt  that  thb 
waa  an  enormous  riitk  for  a  very  iuadequate  gain. 

Hr.  WausTBR  aaid  he  had  a  liat  of  aix  rialu  of  Corporation  property  tits 
inaorance  vl  which  it  waa  proiioaad  tlicy  •liould  undertake  tltenuelrea. 
Thsamalleat  waa  £7,600,  and  the  laixeat  £102,500.  AmumiaK  Dial  the 
amalleit  property  ware  deatrojad,  it  would  take  23  years  to  recoup  them* 
aelraa  from  the  -  iring  in  premiums  w  tiitr  the  laigtSt  would  take  aUWMt  a 
oanterr.  Tti<<  ri.k  they  were  »>kcd  ;n  uodntlto  WM  ^OiM eUtsMe  aiy 
poaaible  braefil  whirh  thsy  oeold  derive. 

Bailie  Maclat  moiad  thnt  MwMha  at  tkaiM  AMMbauoaertikaB. 
It  ahould,  ha  unfad,  be  ranwnbaMl  that  Ihe  new  faMweaee  departasiiit 
had  00  reserve  fund. 

Bailie  Ksaai/sux  avd  tha  old  ayateoi  of  iaauraif-e  w««  unit  e»ir»va- 
gan*.  Slid  W  {*r  i>»at.  could  In*  wvcd  \rj  tba  Corporation  tudcrtakinK 
llieir  own  iuiun'i-*.  Tno  ti  .iil  nf  the  Oorimratiuu  waa  uullmitftl, 
tUue  wai  Bu  dauget  of  buitrti^jtcy,  sod  Uisy  cinalil  r\eoi>up  any  hai  tboy 
might  incur  in  25  or  30  yeara. 

Treaturer  M>  RiiAY  niii  it  waa  prepoatcrout  for  the  Kleitridty  depart* 
mani  to  allnv  ttiem  l>  lako  »  ri-l  of  £40.000,  "f  wh!.  1i  Ku  hiMirsoce 
company  WmuM  tat,.?  £lO.O'X).     SVhm  was  the  I»,<ura;ir  L-  eacninia-!!-'  n  iLtlg 

to  do  when  the  quealion  aroae  of  providing  the  guarantM  fund  whiHi  they 
ware  heaMi  to  nmUe  ia  naportlw  to  the  ameaat  el  tha  risk  (hir 
uodwtoidi'T  lis  nmd  that      sw-Uiird  af  the  risk  abwU  he  takvi. 

On  adivMoBthe  twedAha  pniNrtkn  pcapeaiA  hf  BaOio  KaaUy  waa 
«rtlrfhrX>TCliMtoai 

ai«agavavAWtife«fSidfliadTeclmiealOoIIem  — A.p9w«rfa] 

and  reprcMntodra  oommittaa  was  appointed  (with  the  Lara  Provoat 

as  convener)  at  a  public  meeting  held  lost  week  for  the  pnrnose  of 
coHwderiiig  the  scbi-mv  proposed  by  the  Governors  of  the  tila*gow 
and  West  of  Scotland  Technical  t'ollege  fcr  the  prnvifion  M  new 
buildings  and  i/>  help  the  Covemor.i  in  f(.>caring  1' I .>',<>* 'i ^  the 
estimated  cost  of  the  building!  and  their  equipment.  Altesuly  about 
£05,000  li«  been  obtained. 

Oraanock.— Additional  gentratinK'  phnt  i*  tn  he  put  down  at  the 
electtkicy  works  to  meet  next  w  inlvr  ^  ili-rriumi.  Tlie  Burgh  electrical 
engineer  (Mr.  W.  M.  Nel»»n).  in  u  pre linntinry  rep  ort,  estimates  the 
ooal  of  a  300kw.  steam  dyimuo  at  i3..Tiiii.  The  engineer  waa 
inatnicted  to  prvpaie  a  report  ioi  a  special  meeting  at      early  date. 

Orowth  of  the  Telephone  BerTiea.  7'"  Timn  states  that  the 
following  table,  showing  the  receipts  of  the  l><j«t  Ollice  from  tbe 
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telttjihowt  ecrviec,  liiu  i>«cii  compile']  iu  iviniotit  to  an  urtler  of  tho 
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of  the Cotm.y  af  I»urlwii»  tUecUic  i'uwm  ( .,  I  ill.  Jli-  KIcclric 
Light  committM  JiKM^  bmnw,  now  eoou-to  tli«  coaclmiioii  tbat  the 
tofrn'htn  an  fat  btltor  lamd  Itf  privat«  «nt«rtiri««,  ud  it  hu  bo  n 
r  :^:>h  i  I  to  ■ppmeb  Tirioui  eaoputio  to  tteeruiik  th*  tuun 
u]  II  m  ^^  ';i  ich  mj  ipovU  b«  ptepaicd  to  rapply  electric  camnt  to  the 
district. 

HornMy.— Tlic  Council,  on  the  aJvicu  of  tlie  V^lectricity  com- 
mittee, have  ilwtined  the  tenua  of  the  KoHl)  Metropolitan  Klectric 
I'nirer  I'l  tn:  ution  Co.  for  supplying  eliMtltewirri  nt  in  tbo  ilmrict 

Hull.— The  Klectric  I.ieht  comsiitlMMeMiniBd  the  CorpoMti  m 
to  increase  the  ^aUry  of  the  Vx  irongll  clwtriMl  CBgilMir  (UV.  A.  S. 
Bkntard)  l>y  ii'*J  per  annum. 

Xllington  (London).  -  -  The  BoroOKb  Council  have  decidej  ti> 
carry  out  the  pMUitul  of  the  Utc  Vestry  fur  pr^viiliii;"  ailditional 
Witter  ttorafe  br  the  erection  of  a  water  tower  and  Liaki,  and  of  a 
switch  gulfery  nionf;  Ibi:  eiifjine-lioiiM),  and  other  work*,  at  the 
Edun-gDve  electricity  vorkaat  .^ii  «4tim  ited  cuit  of  £*, )  )! 

Kiapiton  — The  chairman  ol  the  Electric  LiRhliriD'  committee 
..fAM.  ("i'llni^,'- 1  aakcJ  penuii-sicin  at  th»i  'i'M..  i"  in'rim^  ;,i.t  -.ir.ikto 
brin(;  futward  a  recommeDdation  to  apply  f<ir  a  further  loan  ot  i'2,S00 
for  an  additiMlll  anitilic  djmmo  «IM  «BgilM  wd  u  extra  an: 
lighting  dynMia  mA  Mgrna  at  die  daetiieity  work*  He  eip1aine<l 
th.^t  it  waa  pnpowd  la  cxttul  ate  l|g|httagto  (h*  1<«rD-JKb  boundary 
in  three  dirastabu,  iacRuiBff  the  nuinlMr  ofaxea  from  :)6  to  72,  und 
for  this  purpose  an  extra  dte^m  dynamo  nai  rci|itiivd.  It  wm 
farther  nvccMary,  in  order  to  brinj;  the  minhinery  fur  private  liKbt' 
ing  up  to  tlip  ^rn^jfr  'tno-innl.  that  they  should  hare  MWlberexotiog 
machine.  Thi'  ,iji]ili  t:  n,  Ib.r-ifore,  would  be  totekaaoffl?,^, 
instea  l  cif  l:ii»,»Jt*  J.    Tlic  pioponal  vim  agreed  ta 

Light  KailwayK.  -The  Eist  and  West  Vorkihirc  I'nion  Light 
Railways  Order  hw  br-en  »uf>mitti-.I  to  the  Board  of  Trade  for 
cunArmation.    Objection*  by  January  1 2. 

The  Light  Railway  Comnii£)ioaer»  hav«  inliioatcd  to  the  iliddle- 
MX  Onmtjr  Council  that  it  would  be  bitter  t»  grMkiB  cedar  tut  the 
eomtmetionof  light  electric  rjilwaya  ti»the  Camil  alone  fanteid 
of  to  the  Council  and  to  the  North  MetWDollttii  Coiiipeaiy,  the 
original  applicants.  The  Ooiineil  bftfe  aeqaMieed  ia  thb  ptopotal. 
The  prnjecled  lines  inclti  lc  3  ronnc-tion  with  the  present  system 
Irjjii  Fitisbury  Park  i  ■  n  -  Fiiil.  f.'.jiii  T.itti  iiliim  throii;jh 
\Vi*;-i  I  ^iccn  and  Sonlhgitte  10  t'rieni  iiartiet,  from  llighcate  Arch- 
way t'l  V\  ill  t-ione,  and  .alonj:  the  KJgware-roud  from  Cricklewjod  to 
lu%warc.  The  cost  of  cduitnictioo,  \&c,  i.»  put  at£;]17,420.  The 
iian  ere  to  he  leMd  to  thelfaithMctn^olitan  Tr.imw/iv  Co.,  wlio 
willworide  the  plant  and  voifc  lh«m  npon  a  piolit  .shariog  ba^iK. 
The  PaTliamcntory  committee  of  the  Middlesex  Council  have  b«cn 
authori.'<cil  to  oppose  the  lleodon  and  Kinchley  li;;ht  ra.lway  scheme, 
and  aUii  the  bill  of  the  London  United  Traiiiwayn  (Ltd.)  for  powers 
to  make  extensions  of  their  system. 

At  the  meeting  of  the  CilaiDorgan  t'oantv  tlJouncil  la»t«.-sk  the 
chairman  (Mr.  J.  Illandy  Jeiik  iun)  moved  the  following  resolution  :  — 

riiat  111  tJiv  <i]>iuiua  ol  tliio  CjtiucU  it  u  <t<Mir.tble  tlial-  ti  MMinays  t 
light  ntUmij*  in  the  oatiire  of  tnomi^i^  apiw  the  r>'i<r«  i 
the  emraty  ihall  Iw  ownel  by  tlw  County  Oottacll  ur  Ijj  lliiti.  i 
(■.nin<-HK  mill  th»t  the  r*rli»men(»i'y  cotuuiiltee  1*  inMniCtrd  to  '^  n 
j.  iy  killeil  atlriMrr.  to  i>ifp«ro  h  whciue  uf  tlie  liiiw  tiMt  (Day  '« 
iMlvaDtai;i.-ou>ly  pnhiniit"'^!  foi  i  i'iiaideratiuii  >>i  C  juocil. 
Mr.  •Ivnkiiiit  said  the  trdlli:  of  the  i:)untry  w»i  uiidcrK>jin',4  n 
leiioua  revolution  in  the  nature  uf  locamQtiou"«n>pU>yed.  i'n.>b>)>t1y 
withw  thaiiBxt  12  moatlu  they  voald  hate  «r  eaurtuoui  num)>er 
ur  laoter  caet  and  a  great  numy       loeonMNina  running  alcmg  the 


ro»'I»  of  tin;  1  luiil y.  W'iietiev.T  a  lij-lit  railw.iy  cotiifmny  was  pro- 
111  .  i  ill.  V  jiiokuii  out  the  placi  -  whirlitlu  \  thought  would  actually 
pay,  and  truid  to  get  their  bills  through  without  making  any 
mriiian  lor  widtniti^'  the  raade  to  eiiabhi  Aii  woric  they  had  in 
nand  to  In- done  ptopctly.  In  e  reeent  Rhendda  Bill  for  u  li^'ht 
riiiluriv  iir  tniiiwin  I  he  promoters  h;id  pat  down  f-'iOO  cnlticieiit 
for  making  tbo  ivukds  fit  to  carr\  the  trallii:.  The  Ithnndda  C^ntneit 
found  lite  cont  fur  mitkiu;-  llii!  ucccA.itU'V  improvemeDls  would  be  no 
less  than  /I  l.oini.  and  whi-n  the  Li;;bt  lliilway  Commissioners 
came  to  deal  with  tlii<  lliey  diti-clcd  tbat  the  |>romolcrs  should 
spend  ul  least  £7,0'IO.    The  ie<olulijn  wni  adupteil. 

Llandtldoo  -  Sjincli'^n  to  an  addition*!  loan  of  £'1  ,'i !' f^r  e!«rtri; 
lighting  ci'  :  11 'i  n   ti  i  1     n  received. 

London  Electric  Omnilma  Co  fLtd.).— The  directors  have 
i-iiii  i  I  II  ni  iri,!  ihtt  fhatfhidu,  :  -  m  1 1 1 n.:  out  certain  proposals  for 
pUi.iug  the  busine»a  on  a  sound  liuwiti.  1.1L  luiui.  The dii««U>nt «j(pr«»^ 
the  view  thataleelrieiiy  applied  to  Mreet  tnwtkm taieeiit  tnuu' 
ways'  haenollMaa  dcvLdopcd  sul)i:icntly  to  wamnt  tnelr  advising 
the  «har«holilvr<  to  ejiMTimeiit  fuillitr.  Ttiere  i<  aiii|dc  ^•M\iit  for  a 
bu-sini-.'i  capable  of  nit  rting  the  feiiuirementKof  the  overloaded  trallic 
in  Londtm,  ami  the  directors  consider  that  a  service  of  a  le«»t  3>J 
ftrcol  l  ara  could  bo  clfeclively  ul-li  fl  for  the  public  serifioc.  Tbey 
l;:(v<"  ti  "i«on  to  lielicve  that  »  tyjH.'  of  "treet  cjr  to  carry  !  !  piwiii'fr? 
'  111  In-  j'l  Kured  which  Would,  iti  the  directors'  opioio:!,  lu  >:iit  iM  ■ 
lilt  London  ftieet  tralli:T,at  an  iuulttMve  price  of  abnut  t'4.Vi.(.  TweiiSy  ol 
these  can  an  conaideriid  a  snfficient  number  with  which  to  sitart 
buiiuaM,  The  older  for  the  can  would  be  conditional  uj^m  the 
maker*'  gaanknlv«,'and  4  Mtisfiictory  running  teat  of  one  or  two  ol 
the  can  for  at  leMt  30  full  working  days  consecttlively.  If  •hare- 
holders  in  .-utKcieiit  nnmbera  a«<i-nt  within  10  day.n  to  the  »chemeaet 
out  by  the  directors  it  ii  proposed  that  tbf  pr^.^ent  companv  be  wound 
V  'limfarily,  and  a  new  cumpiay  formed  to  ac<juire  and  work  the 

■IMi'lt.ll.illg. 

Manchester.  — .\u  inlcrcstiu^'  iliscuKsioii  on  the  allocation  of  the 
j)r;)tilA  ut  the  Rai  dcjiirtuiuut  l.-jk  pi  ice  at  the  «.'  >rponilion  meeting 
la,'l  week.  Thechuirmnu  of  the  (Jn  comiuittcc  (  Aid.  Oibson)  moved 
thai  tlie  prc.'eiil  iiyslem  of  subsi.lising  the  ratei  out  of  the  profits  of 
the  ga«  unilerttkiiig  tthould  be  di«caotinutid.  lie  said  that  vi  hen,  a 
fov  m  mtha  ag;>,  tlie  Council  took£IO,V03  ool  the  poeket«  of  tlx; 
gus  consumers,  openly  and  avowedly  for  the  aoleparpoN  of  giving  it 
(11  Ir^.si-u  the  general  nta,  be  felt  a  grcit  inju>tire  WH."  being  done 
anil  a  blow  being  aimed  at  the  proMtoritr  of  an  undertaking  in  which 
be  was  di'pjdy  iutvresteJ.  an  1  for  the  cuccess  of  which  he  wouW,  in 
the  main,  be  held  ri-sp<n-iible.  In  1S9(>  a  rcjlulion  wa<  carried  pay- 
ing over  to  the  city  fiin<J  'n«>  npt  profits,  if  any,  of  th«  is  undert  iking. 
The  proviso  "if  any  •  !•  1  y  -Stowed  that  at  that  time  the  Council 
0«v«r  aitlicipatcd,  aven  il  there  hid  not  been  anr  prottt  nude  at  all, 
that  the  prioa  af  get  ehouM  be  ni^cd  f  >r  the  solJ  purpuic  of  making 
one.  llutthey  need  not  have  ni<ei  the  price  W4<  :th')w:i  by  the  fau 
that  the  cenumttee  offered  £10.000  «•  the  net  proSt,  but  ilie  Council 
rtfUed  to  aeeept  it.  and  pat  31  on  tiie  price  of  gas  in  order  to  mski 
£'4i).i;0f>  mi^r*  prolit  ti>  pjy  over  to  the  ralei  He  arguetl  that  tb; 
pystem  now  in  vogue  wai  unjmt  in  practtae.  There  were  iipwarj* 
ri  :\'yy\  rate|.jyers  wli:>  hid  given  uji  u-ing  gw  and  were  usin^ 
1.  '  1  ri  ■  y  for  lighting,  K'^iles  wbi  ;h  there  were  .Vk)  mvtori  in  ute 
viarhod  by  electricity,  lb-  held  th»t  they  had  no  right  to  penalisij 
or  put  an  extra  tax  upon  lli-  ^•^«  consumer  and  offer  a  premium  t" 
the  electric  light  oonsunisr.  The  Corporation  had  h*d  the  gt»w>»rks 
under  their  entire  c  mtr.d  for  veare ;  daring  that  time  they  hid 
miide  a  gross  pro;ic  of  i;\:Mr>,iai.  After  a  lengthy  debate  aa 
aiUoorAmeat  wae  a,tned  to. 

Kadaa  {tmiatta),— The  Deli  8p«rireg-Ms«b»1uApij, «  Doteh 
company  ownini;  the  telephone  iu  tins  di<tri;t,  pjiii.-!t  bve  exch  nig"-' 
with  21.'!  snbscribcis,  the  titig  being  l  '>'.  p-r  n)>nth  for  private  ser- 
vi-j.  fi-.ijd  -[(jf.  to  ;Mf.  per  m^nt!l  f  >r  '■e^'-.atei  '  service,  anl  th  t 
I ;  i\ .  i  tiiueot  or  public  service  15  tr,.e. 

Moffat  (N-B.). — A  i)reliniin.nry  report  on  electric  lighting  lii' 
been  prejiared  by  Mr.  \V  (I.  Kirmiti,  for  the  I'idice  Commi-jion. 
It  is  proposed  to  utili-c  the  water  piwer  of  the  Bimock  Barn,  near 
the  Motfit  mineral  will. 

Municipal  Fiaaaoa.— Maidstone  Ctrporaiion  teqaiie  teud«r«  f  >r 
a  loan  of  £881,000  for  olectrie  lightioig.  Tenders  t>  town  elerk  by 
Jan.  5. 

Onneahy.— It  was  rei)iirtedat  a  re leii';  meeting  of  the  Council  lliii*. 
the  Kteetrie  Lighting  <  omniiltee  had  endeavoured  to  olilain  terms  (i>r 
the  nupply  of  electricity  in  bulk  in  the  di-trict,  end  for  thie  puipw 
had  uppniaehed  the  AiddliHbKKigh  C'or|>araUon  and  (he  Imperial 
Tramways  Co.  No  reply  had  bi;en  r^ceivwi  from  Mi<ldleabrough,  but 
'.'ii-  lni|ijri»l  (-Viiip'iny  tliitvd  thf  v  were  protnbited  under  their  ac". 
from  fiitnisliiD<T  curr<:ut  t.-  lacal  autboiitiei  or  private  indivilual*. 

Private  BUI  Legislation.— In  the  bill  deponted  by  the  City  an  1 
S^iuth  l/>ti  Inn  Itiiilu.iy  Co.  piwerv  .are  »ou;^ht  to  construct  a  fcubwav 
from  the  already  autliorin.- 1  Nliuglon  extension  t-j  the  AgriciiUnral 
Hall,  to  extend  thctiiu';  until  August,  ll>Ui,larcoi)iitrttOtiilgtiwexteu- 
tion,  and  to  create  i;  io<),iHi:)  itdditioaal  eapi1a!,of  vhkm  £100/100 
uwy  be  ntaed  by  delieuturea. 
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Power  u  iioU(;tit  to  cuottract  a  line  from  the  Iilinglon  temiiuiu  of 
the  City  nnd  HouUi  Londun  Railway,  and  terminating  under 
Priiiii'iK.iiil-Htri'ft,  Ht.  T'liiiiTii:'.  Thi.'  cnpitAl  i«  5; t*"i,0':"  in  £10 
iliiiri'.i,  \u'.h  j'MM'ii  to  f.ili  fiiviiii-  (hi-  -'^i.-.U's  iiitii  iii-i-ft-ri<jt  uu  ': 
<lcl*rrcd  hall'-^iiHrt-.  '1  hr  l"iii'0»  ing  Jiuweni arc  tixeii  at  il U",dliO-  Tln' 
diiect-  rn  i  f  lli.- 1  'i:  v        South  London  Company  ape  the  proinotvi.i 

Under  the  tint  bill  ol  the  Charing  Crois,  J^iuton  and  lUmpst«ad 
'  Baihngr  Oih  powtr  it  BOUghltttMitlHiiM  wwkiag  ■ad  oilMt 
miBtt  wiih  we  Broinptoii  mA  PloeadlOy  Cinw  and  CeatMl  Londm 
Iltulway  t7<tmpaniea,  and  to  Moction  an  extension  nf  the  ci>mpa».v'* 
authoriicd  line  from  Hamp&teod  Cu  near  (l^lder'a  llreen,  and  the  con- 
struction of  subways  at  Tottenham  Court-road,  New  Oxford-street, 
and  Charing  Cixws-road.  The  additional  capital  reijuired  Ij 
£1,HOO,000.  Hy  tlie  ac-cond  bill  the  company  to  extend  iheir 
aiitli  'ri.-t'i  r.tiKvays  in  one  direction  to  Hi>;hj^e,  and  in  another  to 
VicuitU,  and  to  enter  into  agreeiiteut^  with  the  Midland,  Central 
I/ondoD,  Bakcr-sttMt  and  Waterloo,  Iv^ndon,  Brij^htoa  and  South 
Coast,  Victoria  and  Pimlico,  and  S.E.  and  C.  Companies.  The 
tulMgomtn  tou^lit  arc  £1,800,030. 

ThtOtntral  London  Conipauy  with  to  cooatruct  a  loop  line  in 
Kammenunith,  a  Imp  line  to  j'lin  the  «xtoliog  r^way  under  Old 
)troad'ttre«t,  .in  l  Urminalin};  by  a  junction  with  the  name  railway 
under  Tbicj  liiLtdli-^trrct,  lV  :.  Tin-  new  "npiti!  pnwera  are  not  to 
exceed  £tW.»,i 'jU. 

Tfcr*  Bnim|i:i  V  nn.l  i'iccadUly  Circua  liailway  Co.  seek  authnritv 
t  I  LxU  nil  laiir  luuhoritwl  taUwaj  from  Piccadilly  to  Hait^'ri  li, 
Bioomaburj-sr^uare,  thence  to  l{i};h  «irt.>ct,  Islington,  near  H  tiiie 
Liwilmltiwi  fnm  •  ynat  m  the  aathoriKd  line  under  Falbam- 
road  to  naar  StamftHnl  Bndgv,  with  brancht*  connecting  the  existing 
and  authorised  lines  of  the  itetropolitan  District  Itailwny  at  p'Diota 
near  Kulbam-road,  and  a  subway  for  foot  pistngera  near  Ap«lcy 
HouM.  Hyde  Park  Cate.  The  further  cnpitul  powers  asked  fjr  are 
£•1,800,000. 

I'owf r  is  ftUn  wught  to  inci)rp<>rij!<»  the  P'>ra<iit!y  ar.tl  City  It  iil- 
waj  Cm.  tf  ("Jtj -t  t  i-c  i  an  undergrouii:]  i  ni  '. .ly  iroui  l'iL\Miiilly  Chuih 
til  (Jueen  Yictoria-stnet,  ELC.,      [  iMjiMiid  eupitnl  Lcin^  i'I,'i>j,'i;iO. 

Poirer  beint;  Bought  Ui  aurhuii?!  rm  imil'T^;rii -.n  i  r>iil«-iiy  tr  jin 
Faddiuictou  to  Keuniiuloa,  the  capital  Uiug  £k',auo,OUU. 

A  bill  hat  btn  towid  far  Mim*  to  coDUtuelaa  vndnBoond 
elaetria  niliny  ftgB  nnr  Kmfa'PBtd.  at  ita  j  anotioii  w«B<b  - 
worth  BridgB-vmdf  to  BiMkiicliMB  nlmvMmd,  near  tta  entnnce 
to  Vicloria-Mttttn.  Tb*  capiMl  in  lliia  am  is  £l,9BO^O0Q;  with 
borrow  t  II  i?  powers. 

Aiintli.r  I  ill  seeks  authority  for  a  Hoe  from  near  Charing  Cro«* 
to  I'aric-iane,  Keiuinfjton,  and  Hammersmith,  enpitiU  b<^ing 
£i,100,00a 

It  ii  proposed  to  coiMtruti  an  undergrouad  line  from  Victoria  bo 
the  City,  and  bom  timica  to  Pfeeklniii,  th«  {nqsMad  capital  being 

£3,900,000. 

Another  bill  is  promoted  to  cooatraetaa  uiidan;nniDd  electric  line 
frcH»  the  City  toTottenbam,  Walthamttow,  and  Leyton,  the  capiul 
babg  £J,.'iOO,iJOO ;  and  from  Ike  City  to  Walthamstow,  Kppiiig 
]\ll«»t,  and  Waltliam  Abbey,  at  a  capital  ast  of  i:2,40O,OOX 

A  bill  ba«  been  dcp<ifi!#(t  to  incnrp'  r.ilc  a  compuny  t  j  be  kodwn 
an  th*  n^iibytiuTi!  ;[ii!  Nii-.iin^hiuuiiure  Electnc  l\>wcr  i  i,  b. 
i.stabii.>b  wot ks  for  producing  and  suppliiiip  cb-<'tr!i  i»Tior^;T  wi'.i.in 
the  counties  of  Notlin};ham  and  Derby '  '''  ''  I  '''  I 'i  rl-y- 
ihinto  the  aouth  of  Die  Trent  and  ta  the  north-weat  ol  buim.Urv 
Wwatn  Un  VniBmof  Bnkewell  and  Chapel-en-Ia-Vnth).  The  share 
and  loan  etpital  of  the  proposed  company  ia  fixed  at  £'i  400,00i>,  of 
which  £(jOO,OCO  may  be  raited  by  debentures  and  £l,f4')0,000  by  the 
issue  of  £1  iharen,  but  with  the  light  to  divide  the  chare!!  httopre- 
ferre'l  and  deferred  hulf-sharea.  Power  i*  uLo  sought  to  pro:eed  to 
acquire  the  Isnd  nece«ary  for  their  mirpo«e«  as  soon  as  tltm.'XX) 
of  Cie  capital  ha'  hn-a  «.nbvribefl.  Tlip  jirnnioti  r''  arc  Sir  E.  H. 
l.'arbutt,  Bart.,  W;.  1".  1  .uiiiliii;  1;.  lv.  '  '-irvtr.  Mr.  F.  Clench, 

Mr.  Duke  Pox,  Mr.  A.  titove,  Mr.  ii.  iL  .Miil*,  .Mr.  W.  O.  Plowright 
ind  Mr.  J.  W.  Thunkercy. 

The  Caladooian  Electric  Power  Cu.'s  bill  »eek»  power  to  incor- 
potato  a  oon;aa7  far  tint  auffigr  <>'  «l««tric  energy  lor  «U  jnupmn 
ovar  an  am  in  the  weit  of  SeotlaDd.  The  promotoitof  fbs  o«im|i«iiy 
an  UaMM  J.  C  Cunningbame,  D.  Miirroy,  K.  A.  lluiray,  ft.  Jl. 
Pktni>'w,A.R.  C.  I'itman,!'.  Rottcnbnrg nnd  0. 8.  Campbell  Swintoa. 
The  area  of  supply  includts  the  vlvAc-  of  [hi-  county  of  li'^nfrcw  (ex- 
cepting any  portiun  of  (Jla'vjow),  (In-  wli'  1-  ■  t  ilu-  Ixjwn  ind  Middle 
Wards  of  Lanark'>>hiie  (rxcludin;;  .\v<  inial'.  i,  and  portion-  of  the 
comiti«»i«i  Dumbaitiiii,  Stirling  an  il  Ayr.  I  he  Lipital  ol  the  i  ">mpany 
h  £l,<»Ki,0(  0  (of  which  £.'i«H>,(X»0  may  be  preference),  in  £IU  siiart^, 
vilb  power  to  borrow  £3  :!,i>UO.  The  j.'encraliog  ttatiou  wiU  be  in 
Itenfrcw,  Poit  (ila^gow  and  Caidna»a  (Duutbatton). 

In  Ibe  Tromwajg  and fitttCt  Widcoiagl  BiUof  the  London  County 
CtNineii  power  i*  nought  to  aalliarise  the  Oonncil  to  expend  on  new 
»tneti!  and  ilrtfct  iniprovcmenta  jCl,l'^t',"<ii*,  anil  on  2S  milej  of 
ltaiiiwa>  .t  and  lund  for  a  tiectricily  ^i.-Dirutkng  »latiun,  .iU57,iKii». 

The  Clyde  Vnlb-y  Klrrfi:  ..1  r C".  ■f-'k  I>n-fr1'  crf^t<>l!K- 
tticily  geULi  ili'i;,'  fiir.i' uu'l  '.n  i^.'n.'inlr,  'li-i :  ili  -i^l'^'iy 
•lei^nc  current  lor  all  purposes  in  the  counties  of  Lanark  unci 


Renfrew.    The  capital  of  the  company  has  been  fixed  at  £900,000' 
in  £10  shart!!,  with  borrowingiiowers  up  to  £300,000. 

Tbi;  Mttrn]iir1i'.iin  Dislricl  RiiSway-  f'l.  sevk  power  to  provide  for 
lli<_'  i;  jrniiviij:i  liinl  iilip'a'i  jn  nf  ilicir  r  lilway  for  olactric  traction, 
ati  i  jir.ip      til  iTiMt-j  i  ii-r  I'ljiit,  ili-lii tit      t^tAi'k  <!p  to  £'\fMi.iV),}  ni 
j  a  tir-l  pli;"iryi'  uii'in  the  ii'mIhi tal; int;,  prLni-  tn  i  :nrl  iiilli  (ri.^'d 

debentures  and  debenture  stock,  but  not  t-t  allV  :t  eti^'.ing  rijjlita 
attaetaad  toowftaik  ayaeifiad  lantdMmanil  guaranteed  atwia ;  to 
lednM  and  tbalt  Ik*  ditldaad  oa  tMr  B  per  cent,  pfoteaaee  aboek 
to  £X  percent. 
Revised  Bleetrlcity  Sttpply  Tariff  for  tke  Cilar  «f  Leodaa.— 

The  City  of  London  Electnc  Lighting  Co.  giv*  noUca  that  tmm  tlM 
date  of  the  December  meter  rcadini.-<  the  foUowiag  leviaid  ratot  arlll 
be  charged  for  electric  energ)'  for  lighting  : — 

For  current  coo«umc(l  during  the  Marth  and  Dicember  qu.u  tin.  up  i  » 
and  iorluave  of  the  first  six  uniLs  |><r  8  cp.  lauip  (ur  im  e<)uival«nl),  8>l. 
per  unit.    In  excets  of  rix  anile  per  8  cp.  limp,  2'1.  |ier  unit. 

For  tJM  Juneaiul  f^eptoaibar  qaarteni,  up  to  anJ  iaduura  of  Uie  fjial 
thraanaita  far  S&PilHnptor  Ita  aqnivalait),  Bd.  par  na^l,  Inenessal 
three  units  per  t  cp,  hmp,  Sd.  par  unit. 

Romford  \'.  t1ii<  mcetin;,'  of  the  Cnmcil,  last  week,  the  Parlia- 
ment<.«ry  i  n;ii:ii;!t.-,-  r<  ji'irt^>  I  1  li ^ir  considcra'.ion  of  a  eemmanieation 
from  Mr.  A.  P,  Trotttr  ^tatiiiL:  tliat  the  application  of  Messrs.  Ind, 
Coopc  li  Co.,  Ib'j  jircat  Ic  j^u:  >ril  brewery  limi,  for  exemption  in 
rpi-pect  of  their  electric  limi  ting  cible  across  South-street  had  been 
ref>  rrod  to  him  to  i:r<|H.'j;  itti  l  report,  and  he  suggested  that  thu 
matter  .-should  be  c  jmpromised.  The  comBultoa,  howerer,  deeidu  I 
to  uphold  tlie  Conneil'a  deaimn  oa  tin  wltfaet,  and  tba  Caa«U  aaw 
re-Amrmed  its  deeiaian. 

St.  Pancras  (London).— The  Dorough  OoonaQ  turn  authnri«ed 
an  expenditure  of  £:^0,390  fur  htyitigadditienal  fceden  tothc  King's 
Unse,  Highgate-road,  and  Prince  of  Waks-road  dittriet#. 

SlMfomL-^Tha  Oonneil  has  received  tanetion  to  a  loan  of  £7,0«0 
for  eleetaie  lighting. 

Bonth  DsUiB,— It  i«  annooneed  that  Prat  Oao.  Focbas  hai  oflluted 
toppnam  a  i«pwt  on  alMtria  lig^tiiig  md  nfme  deitroation  at 
no  guineaa. 

Stinderland.— The  annoal  dinnav  aff  the  atalT  of  the  ekatriait*' 

d>';<  iiLM.-  lit  wai  held  on  Thntiday  Tait,  tir.  .1.  F.  C  Saeli, 
borough  electrical  and  tramways  enpiru'er,  pr?»i  !ir;.i.  Iti  proposing 
the  toBFt  of  the  Mayor  and  Cor;  iraii  Mr.  Su  11  -liJ  the  electric 
lighting  department  of  Stmderland  war,  fur  a  to«r.  <  I  iu  i  ",  ^cond 
to  none  in  the  kingdom.  The  chairman  of  ibv'  Kli  m;:  L,i^liling 
coniniiltee  CAld.  Hruce}  said  that  had  it  not  betn  iur  iht  ii»e  in  lite 
price  of  coal*  they  would  have  made  £1,000  this  year.  They  were 
preparing  for  the  opening  of  the  new  sUtion  at  Uyllon-road,  for 
which  toadew  tronU  be  in  on  the  Iftth  inaL,  while  the  cantiaela  for 
the  plant  had  alnady  hteik  let 

Sydney  (N.8.W.).— According  to  an  Bxpnu  eorrespoodent  a  big 

scheme  for  supplyin;;  the  whole  of  Sydney  with  electric  cnrrent  for 
lighting,  power  aiid  trai'tion  is  bein^'  w  'rkLii  ont  by  the  PaUU 
Works  Department.  The  proje-  t  proviJL'^  Inr  the  ulili«tion  of  the 
water  of  the  Blue  Mountain  ri%-er»  and  the  provision  for  \val<T 
storage  on  u  Urge  scuk\  The  total  capital  cont  put 'down  at 
XI,5tiO,0MO,  the  annual  maintenam  e,  &c.,  charges  at  £l.'P,<K)i>,  and 
the  annual  reciipti  at  jC03!),0O  i. 
Telegraphists'  Strilro  tn  America. -The  strike  nf  tf).'gr.iphi*1» 

nn  tin:  I  in. I   .1'  C  li  it  l  i:.  .itvi  )■'.■  illVL.HI-U  :..f  t  In.  .Vl  jli  I  -  .  :i  Hail- 

u  at  1>  >->  ti'tminated.  the  leaders  of  tlie  movement  biiving  decide  1 
t      r  .  J iild  be  useless  to  continue  the  straggle. 

Telephone  Development  in  Oennany.— According  lo  statiutci 
rotoiilly  puuli^lir  i,  U-.  1)^  •  di'  i:  of  the  jear  ]8!J9  there  were  IS|710 
telephone  officer  in  licrmAoy,  a»  incresf«  of  1,214  orer  IMM.  The 
BQBbir  flC  MdMeriben  waa  UHfiai.  aflaiMt  141,724  in  ifiM.  an 
iaeiwwe  of  19  6  per  cent.  ft74^0^QOI>  cObVCMatioBa  took  place  over 
the  Unci  in  1^%).  an  increase  of  r>  1,000,000^  or  98  per  cent.,  over 
189H.  Tlij  a-rvicc  empbived  C,721  per.«om,  fit  whom  4,aS7  wen 
fenuleaL  The  reeaiMc  from  the  telephona  Hrriee  in  Iwtn 
atMOSyMtia,  apiaat  »;mfiMa.  JnlSfB,  an  incnaaeof  IM  per 
cent 

Telephone  in  Japan.— At  Tokyo  the  Imperial  OoTemmcnt  ou  n 
18  telephone  eicbanges  which  had  in  October  la.st  15,305  sub- 
»«riber<.  The  highe.-»t  suliicription  i*  Wt  yen  (£0.  liK)  |  er  annum, 
tbg  lowest  ye D.  There  are  iu  course  of  conttraetion  iu  the  city 
aerin  new  exc1iin^'e°,  vliich  wUl  IncMaaa  ihe  aooiber  of  inbseriben 
by  more  than  l,i.<iA 

Telephone  "  Rights."— At  Richmond  (Samq^  the  l<xa1  author  i' 
tief  are  the  ^lapcrinr  landlords  of  soma  mridentiel  proii.irty,  the 
tenant  of  which  ha^  recently  agreed  with  the  Kational  TalephoaO 
C  j.  to  allow  a  pott  with  v  ires  allacbod  to  he  elected  in  the  garlctt 
adjoiniiij;  his  residence.  The  tenant  li  dd-  the  dweHing-hou«>  xndt  r 
a  form  of  lea."*  which  contains  the  cummon  stipulatMn  that  i.  ■  b 
TIP'S  wb;it*;vsr  -iliall  Iw  »'.!iT!«d  nn  fii  th<'  [>r)Mir>.i->  'i  i:nit;  the 
t:'ii.iiicv.    1:  H  iir^.:il  l.y  lii.j  ,i  i;  hijri'.  \  tl-..ii  '.i;^-  ,ar.ai.,>'m<-nl 

entered  into  with  the  Telephone  Company  tran>forni«  the  dwelling-  , 
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hiiuae  from  private  into  "  biuinea* premise*.  The  Nation»l  Com- 
pAtiy,  on  the  other  hand,  conten<i  l)mt  no  istich  interpretation  can  lie 
pl»c«<l  upon  iht  ti»n :uit'«  nr?ion,  ami  thU  hundred?  of  averments  of 
a  aiiiiilar  natno-  h  iv.'  li.cn  mv\fi  lietween  tin  cuiniinT  iimi  lioine- 
holdera  and  oUiei-a  in  skli  part<  of  the  country.  The  poinl  raiieil  hy 
the  nichnond  authoritiea ii  the  first  of  ita  kind.  So  far  tlie  National 
Gomikanjr  are  nut  putiui  to  the  pundioi;  le^al  proceedings.  The 
tmut  neaivM  ptymat  for  11m  Mmiitioa  onwtadi  aad  notiM  ba« 
htm  wuni  men  him  fot  the  nrfaitma  of  hi*  1mm  vain  Uie 
Ootmjaaeuig  Act. 

MifhotM  Tnmk  IEztaMl(m.-*Tht  tnmk  telephone  •y.itcm  hM 
been  extended  to  l(or»1iaai  (SuMex). 

UphoUaad  (Laaes). — a  preliminary  innuiry  tht  LuCMbirt- 
StoMie  Powar  COi  m  to  OMuapplf  at  «Mt(ie  carcmt  in  the  diMriet 
hw  httm  inomitAf  neiiTCd  Iqr  Iha  Dittiiet  OoinidL 

Wstar  Fowtr  UtUimiiOM  Im  l|pila— ^Apflicaiiitt  l»f  Wn 
nMde  to  tha  Spaniih  Ctoitiiiin—t  Iw  m  mieMdiOii  to  tttni»c  the 
witer  pomr  of  th*  iltnw  CMUcyo  at  JkYlandtlw,  ItiMMa,  ktt  the 
ReBowtiaB  of  clcclric  tawgf.  ' 

YoTkshin  Electric  Power  BdMOMk— In  a  commnnloation  to 
the  Br^ford  Cbamlier  ot  Oomneroe,  thu  cou.^itUini;  coxineeri 
(Mewra,  Oibbiiupuid  Ikker)  to  the  promnterf,  the  Vurkaliire  Klec- 
tric  Tower  iSyboiette  (Ltd.),  give  some  pjrtioaljirs  of  thi:<  mrbeme  :  — 

The  qrndi^te  pTx>|>3«n>  tu  i«ui'|>ly  ul*ctrii'ity  in  liulk  tu  local  autU»rilir« 
thruugliout  the  aoutbern  or  iuuiufKi>turiui;  area  <if  Ibe  Weat  Riding  nf 
Yockabire.  Tb«  portiuii  o(  Lh»  W«ii  ItiJink-  iuclutleJ  in  llio  iN^ltem*  in  Ilut 
l;in;:  aouth  of  th*  rivor  Wliarfv  ai><l  the  turu]>ike  roa<1  from  Uiltnn  llridge, 
tbrou;,'h  Klalnck  ami  Sl[i|it«>u,  t"  Foulridge,  mi  (h«  L«oca%hire  bniin<l»ry. 
It  tn.-li;it(--  Oeedf,  Uradforil,  Keighl<-v,  ll^ilifn.  T -tu  i'i -1' n,  Ikighouae, 
lln  ,1.  r.fi.-M.  Dewebury.  llatley.  ll.-.'.-y.  VuA.-.v.  W^m^l  i,  Onnett. 
l!arn»Irjr,  ^lisifitiil,  Itotherbani,  I  >()iu'a4t«r,  lioilf,  ftc.  The  am  ia  about 
1,800  eqinMre  milw,  «itb  a  popaUtion  o(  abeot  Si  ihIImii*.  ItcaatalM 
17  bornagha  tad  amnlj  boronK^i*,  119  uriian  dSatHeta,  aad  8S  nwal 
(Uitriclii ;  in  ail  15)8  local  authnriiMa.  The  Myitilicate  dii  not  pri>puie  (hiljh 
the  commuoicaticiiO  to  eocmach  u|iot)  t)w  p^twrr  of  the  local  authoritiea  to 
deal  wilb  the  dlntributi<Hi  uf  electric  onerRy  within  their  reapei  live  anu, 
and  il  U  de^iirable  t<>  FX|ire«a  definitely  lliitt  do  luoitopo'.y  is  aaked  fur  in 
the  till,  bu'.  to  supply  electricity  iu  balk  tu  any  of  the  aulkudtie*  who 
may  apply  for  it,  or  maDufaclurcri  r»'i'jirin({  It  f-rr  powf  r  purp<>^,  witli 
the  content  of  tli«  luca]  autlM>rity,  at  a  cheap  rate.  Klectricity  will  b« 
);>?nersted  und  T  i!i<i  li'tc  t  n  »  Urge  «.  \]o  froB  four  i^oDeratiDg  atatioiso 
|r3(!iited  OD  ct'llii  n,-  Ki-.i-^    .  r  with  e«*y  VlKralo)  earh  of  a^wi: 

20CO9  if.r.,  lui^p  y.[>ig  jin  urea  of  16  miloa  ntdio*.  Th*  nitci  pmpo'wl  for 
tlu)  alaUoDa  are  in  the  neighbourbooda  of  IlinKlry,  MirficM,  Wath  upon- 
r>eiirae  and  Methley, 

TbU  cMMUMlatUioiii  ha*  heui  refenad  to  Ute  Finattce  committee  far 
•9uidfiiitiaB«wl  report 

Rw  aoau  AMD  iDntoini. 

or  diml  fna  (At  JWMtkMy  ClfiM,  t,  »  mud  ».  auKtSmj- 

ttrtH,  London : — 

"Tb«  Abt  or  Kucmor  VTir  S(:i'An\riivv  or  MprTAi.'<," -A  ■«x'nnil  fwan 
of  Dr.  Gun'a  bonlt  in  now  nufly,  [wicw  liM,  W.,  f"""-  "uthor 
twata  fidly  both  tbe  thonrvtidal  |innri|>lee  (A  the  art  nf  electrnlytio  a<naif». 
tloB  ol  aetala  and  the  practical  mie*  and  deuila  of  technical  ap|>li«»ti<!>n 
OB  a  OMnmeecial  im\t^.  ThcuKjrk  wliiptivj  to  :h>j  uoi  .jf  ihn  manufactartir 
aa  well  aa  the  student 

"ELaoraoiiAaSETta  TaxtHil.'— by  Obnx  Hiaaviaidit.  VoL  /.,  11a.  (Sd. 
VaL  II.,  Ua.  Sd. 

"Elbctbical  Tnrmia  fob  TiLinRAFH  ExatMBSji."— By  J.  Elton 

your.g,  M,l  K.E.  "Hw  firnf)!- of  'hp  U.  k  .^iir«  iit  l-iriiirthnii.'  ti  fulli-f  Iri-il 
tE3»-Kt  :f  th"  ^^^g'-'^:t,  in  !:n  th--  -t:i:i-ij.  riiit  .f  tt.i-  'rr  l.'j;r:i[>h  Kiik"i  lu-tT,  Lljali 
it  haa  bitlierto  recviivtHl,  whil.it  it  Ludnavcnin  U>  facilitato  a  tfioniti^b  c^u' 

BNliaaiiaaol  thathwiyof  NattnfaaMBpliedMaieatiiaalliaMinif'neral. 
ItaBjOvekfollrilbMlrated.  10a/«d..  poat  <^ 

"  WnULBiB  Tklbhsafht  :  StoxAunra  aonnsx  Sraoa  withuut  Wikbi 
BT  Eunrraio  WaTBa."  A  Rxrisw  of  the  Work  of  Hoetz  and  bia  Suouiaaura.— 
By  Dr.  O.  J.  Lodge,  with  a  larxe  number  of  Ultutrmttoiia,  bringing 
Una  lateet  aoplioation  uf  electrical  ■ci«oo«  quite  up  h>  date.  New  and 
Balatgad  Bditfan,  Sa.  nettk   Jfon  rtadf. 

"Klbctbio  LavrH  asn  Elbcthio  Lioirnxa,"  by  Prof.  J.  A.  Fleming, 
M.A,  D.Sc,  K-ILH.,  la  handsomely  bound,  and  full  of  original  illuntra- 
tiona,  daeign\  initiaU,  to.  Sen  and  (Aeo^  JUtiuM,  Ua.,  punt  IttA. 

••  Klbcthic.\l  KNaixKaaim  Foimiu*  a  pookM  beok.br  M—il  W. 
Oeipnl  and  H.  M.  Kilnmr;  prim  Ta.  ti.;  bfv^  Ik  U.;  e)Mead,SB. 

Ktw  Kdition  nearijf  rfrtffit, 

" BmuouRAniT  or  X  !Lat  T,:tviutob«  ASft  RiWBAItcn."— A  raliiabla 
tnwpilation.  Being  an  aiwiiupt  to  claaaify  the  data  mUtiaif  ta  X-Kay 
work.  Thia  work  cuutaina  a  quantity  of  general  aewallaa  eptawl  InlMiav 
turn  bearing  npuo  the  whvle  aubjocl  of  eloctrieal  diaohaqia  nMisrch. 
BtS  tr  1 1  >•  C.  K  S.  Philliiie.    I'ric*  5^.,  i««t  freo. 

"  i  jiK  Man.  im.ttbb  or  Eunraio  I.innr  CABBf)>  ^*  '  —  A  rmttiad 
Guide  tu  lira  tutdbli^linifut  of  a  Carlwa  Maaufiu^tnry,  Fully  illustrated, 
prioe  la  6d. ;  p<»l  free.  Is.  M.  In  thia  work  the  author  lovea  vaefut  Mata 
aa  to  the  mauufac'ture  u(  clo^tric  light  earboni,  inuluHing  the  prefaMtiaa 
of  m»t<-r^i!.  firiiik'.  «:il-ir..t'n^',  and  coring,  togttthor  with  a  drisuri|>tiun  and 

antlMLliL.'  i  (  L.       ;(  l!it-  yliii:'  rr^juircd. 

"iMKAt-UMliiiH  tit  FAULUa  IX  EuOTBIO  IjOKT  M.II'JS.''— By  F.  O. 
Raphaal.  I'noe  fie., poat  free.  The  book  dnala  with  the  mi  I'^rtant -nibjti  b 
of  looalising  fanlta  in  eleotiio  liglit  ami  power  oablea;  and  the  vanuua 
IMtiMxtaotmaalatioo  tB^iflgarebmooUectadanddiaouaaed. 


"Tan  Ciirmaat  or  va  Euoruo  Ovuuatx,  ITW-IWS."— By  Dr.  i. 
A.I<1eaaia«.  Pria^  papM  aaTewy  la.  M»  joM  6m  Ifc  II;  Mia^  titatl^ 

a.  fid.,  poalfiM, 

"  Tne  MANrratTCM  or  Cabbo«»  rnn  *tx  RcBtrrBioAL  Ptmi>o»Bs."— 
by  Franrtf  JehL  Ida.  6d.,  nmt  free.  Thia  it  a  practical  handlmofc.  Eivin« 
a  complex  deacrintioa  of  the  art  of  makiog  o«n»na  for  electric  ligntiog, 
elactradaa,  be.,  witb  partiotibuna  o(  the  varioiu  gaa  generatora  and  f  nraaoaa 
Md  in  aarfamiaiair.  Tho  wnric  alao  eontaina  particulara  of  the  ooat,  be. 
o4  iwwctine  and  working  oarhna  worka.  and  plana  of  a  model  factory. 

"MoTiVB  PowBB  Aim  Gbabixo  roB  EuRrraiCAL  SlAcatxBBT."— Br 
E.  Treiulett  Oertw.  0.K-.  M.I.R.F..  Price  12b.  6d.,  po«t  free.  In  thia 
auinprahnnii«e  work  en  acouuil  ifi  given  of  the  acientific  principlea  nai 
modern  pnctiee  la  the  use  of  en^rinca  fur  dynamo  driving,  not  only  for 
Ui'uliiJ  [.'vor  pKnts,  Irnil  nSu  fir  jM.li'-ir  L'l--<lr-L'  li^■llUll;;  »fid  l.itr*r 
Ktitii ■II-'*.  Tl-i'  viirU'iiM  fMrri-!!  ■A  ^*»':,r":i^'  in  I'm*  ]»  wit  Hfntinti  Mni  f  t  ♦■^-.■trjij 
tiir-t'int  ikTv  iiiiuU  vfitii  ;  aud  tli«i  Ujuk  l.^juU^il«.  in  ii  l<liti-)tl,  n'.UM-.ntiiB 
tal<l<ia  giTins  exact  data  ol  the  equipanent  and  ararkiti„'  >!  •  I'^l.ria  powee 
■L»tMoa, 

"Tub  SrtiirrTs'  OriHB  to  .ScnxABiXB  Cabli  Tasrwo.'— A  new 
edition  of  thi*  Uaik,  by  Ma^iwr*.  H.  K.  0.  Finhtrr  and  J.  0-  U.  Darby,  i* 
now  rrady,  prii'e  r<*.  n-t ;  abroai),  fia.  .H<l.  Tlii*  work  it  int*Mid«I  to  nerv*?  aa 
a  gllide  to  oj"  ;;it.  ni  :i  Jy  in  the  telejcr.vi'h  f  r-.i:'-*,  sv.'\  t  ■  tli  >«.*  who 
deaire  t.^  entir  -h  kt  .'-r'  i.t.  The  gniat  c^t'lrt  tvini[niH*-f  n  w  ibal 
their  opeiat<m>  and  (iTobationeD  ahoJl  pa«  ix-rtam  examinacious  in  eleo. 
tiisal  labJactaL  Xbe  book  ia  yaty  folly  Utoalnted. 

"Tmi  TxoannMtiMH  LailP  axn  ma  MAWcrAtJrcBB."— By  aflhert  S. 
Ram.  Vn^'n.  ivt,,  po«*  friin.  Th"  iirini'i|i!.H  '.iTnl'Ttyiiii;  the  uunufrv^tnp" 
tt  tho  ini'.-\n'i'^-""nt  lanij*  arn  ^  .in'.'uUy  an:J  fully  ii-':i!t  wiln  in  thu  vol'uu-:'. 

"Maokktio  lNtM:<7riO!(  IN  Imm  Atto  othkb  MBratii."— By  Prof.  J.  A. 
Earinc.    Price  lOa.  iki.  net.   Ifno  JSJttim  ( Third)  now  rtaJy. 
"K1.BCTH10  MOTIVB  PowKR,**  by  Albion  T.   Snell,   ooataios  the 

IkteH  infornuit  i> in  r*  m"""  t'"^'  ^^1-  aii;'li^'-itii»n  :  f  '■l-v-tric  eiuirsy  It 
and  general  |c''*'t  tr.iii-nu- -mn  i-urpiti  :',  in  vitu.  li  thu  autMe 
rnaoh  expaneacek   I'rioe  10a.  Cd.,  puat  free  ;  abmad,  lUk 


TRADE  NOTES  AMD  NOTICES. 

[iVefiMa  /i>r  titMrfton  undar  Iht  akoM  headinij  mtut  rtofh  tilt  0^fi:t  not 
a»i  rimUar  eiaftar  thtmid  bt  »-:nt  en  rfy  im  Ibe  tmb] 

TBNDBB8  INVITED 

Sonihamitl/yn  CoTvtnihn  n<]'t'cK  ^<•n^<lT^  (••v  ri\-.'rliiM.i  i-leclrii.-.*! 
i-'iiuijitnent  of  iibDui  1.'  iiiil'"i  <■!  tnuiiwuv  i m-.'.  .Speci'ii  itii  aa  mity 
b'.-  '  lit.uiM'ii  !tr  !■  ir  niL'li  1.  U-.;iM"«r.-»  olti:?,  or  can  bi  inspected  (out 
li  lt  . 'jt.iiiie.l  lit  ihi  ctlii-K  f  the  con!)  illing  cnKineers  (Meatr«. 
Kincaid,  Waller  and  ManvillcJ,  SSt,  Ureat  tjeorge-.'itr«ct,We(tcnio«t«r. 
Anail«<MtiMaMatooiklaiBa  foctber  pattteakn,  a&d  tender*  mimt  be 
fonraidid  to  the  town  elaik  (Ue,  B.  R.  Uatboroe),  by  noon  of 
Jan.  9. 

Siatitrbtnd  CorpwaUon  inrite  tta4en  (at  the  aiipply  of  (it)  cm. 
^IfBllwg  plant  and  (Tooling  t/iwor,  fd)  aocondarr  battery,  (r)  main 
aenlebboard,  {i)  traveliitig  orane.  Spccincittiun  obtained  from  tbe 
boroujjh  electrical  engineer  (Mr.  J.  !•'.  C.  SncU),  and  tender* 
(addreaaed  Cbairinan  of  Lightini,'  committee)  miiKt  l>e  d<-tiver<d  to 
the  town  cktk  (Hr.  Fros.  >1.  Bjwct],  by  noon  Feb.  I.  An  adrcr- 
tiiM^meut  coutaiii«  aJdiiional  paniculara. 

Th«-  CiiTtiici!  of  the  Metropolitan  l]oroa,(h  of  Vftpltr  refjiiirea 
li  ti  li  rs  I  n  iiii  Iwtric  crane  fur  a  tiiaximum  load  of  &  tona.  Kuitber 
pnuitculititt  Afii  ^ivtu  in  un  udvvrtiaeiueut,  and  forma  of  temlrr  can 
be  oMaiaed  from  the  liorough  electrical  i-nj{in««r,  Electrii-ity  W. irk*, 
(iUucua-atrcet,  Bruuiley-by-Uow,  E.  Tetiders  to  tbe  acviatc  town 
clerk  {Us.  Laooaid  Petta^  OamieU  OIBcat,  117,  Uigb-etreit,  Ptfilar, 
E.,  not  later  than  Jaaui;  ML 

(llmgote  Corporation  are  open  to  noeivc  tetidera  for  the  ikttpply  of 
telephone  appatatua  in  connection  with  the  UIili^ow  Coqioiiatian 
tramway*.  SpeciScationa,  <&c  ,  can  bo  obtainei)  from  Mr  John  Voon^, 
g<  iK  Hil  iDAnoKer,  89,  Itenfiold-nlreet,  GJanffow,  and  tcnden  moat  be 
ncnt  in  to  the  t-jwn  clerk,  Sir  J.  I).  MarwicK,  by  !>  a.Di.bn  Jantury  18. 
An  adrertiaement  gives  farther  jiarticukrit. 

tlhrfUfld  TrAmwAyt  comuiiltee  inviie  tenJere  for  a  »low-ej>ecd 
vertical  engine  for  drivio^'  a  l,0(IOk»  tr  nim  ly  (.'uncrator.  Specifica- 
tion, ix.,  may  be  oht.'iin^i  frmn  tV.r  >;iiiir.i!  mm  iLitir  of  the  tramway 
department  (Mr.  A.  L  C  lull),  'l'i«:i  H;ii;,  Stiertiidd,  to  whom 
tenders  must  be  i»i:ul  by  Jan.  -21.  An  aJvciLucment  contatlia 
fiirlbiT  [  irtti;iifiir». 

I'  ll  tick  Burgh  CoinmiHioners  require  tendera  for  atoam  dynamoa^ 
lisitt'zry'^ibaigiag  awtor,  booster  and  balancer.  Tendcra  to  tom 
clerk  iMr. Jai.  Daaaldaou).  97,  Weat  Uegcui-:irc«t,  Qloqgow,  bjr  noon 
of  Jan.  7. 

IMUh  United  IVanttraya  <j!ik  raqaila  twieca  for  gauewtl  aleNi^ 
indudtiiK  car  Guin^^a,  ca'«tJiii|i,  atectiical  MppUia,  te,,  ftr  ftar 
ending  I>ec  31,  iMi.   J  endan  te  ChAimiaii,d,  UpperSadtnUe- 

atrett,  Dublin,  by  3l9t  iuat 

Tctideni  are  invited  for  varioii.a  oloren  uu  1  i  l^i  trical  apparutua  far 
1I1C  ili'Eric*.  u^ylum,  MuUinyar  (Ireland^.  Forma  of  tender  bm 
ri'-ii'i.  nt  inciti'  iUunerintendent,  and  end>n(ailMl«aMilt»Connitll«(^ 
District  Atjlxuu,  Mnlling^r),  bj  Jan.  3. 
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DUtrict  Council  I«quira  tenders  for  boiler-hoaae  and 
HM  plant,  oomlaoiing  tpnnliu  and  pipework,  switchboard 
•Kteaiton,  nuuna,  aad  publio  ineuMMetnt  lighBag.  TandMs  to  dark 
(Ifr.P.  P.  F«w«tttXTownHdU,Bi«]iiiiinm,Dalijm,bj4p^m.,Jaa.ltt 

SoOurham  ("orporatiaB  invite  tenden  for  the  anpply  of  dcetrid^ 
auterB.  Farther  paitiiCilIari  are  given  ia  an  oiiTertiaemant,  ana 
trader*  muat  be  a«nt  to  til*  town  clerk  (Mr.  H.  Hampton  Copnall), 
Council  Hall,  Rotherbam,  bjr  JtiL  1ft 

Ldedt  Lighting  eominittee  require  tender*  for  two  S.OOO  a  hp. 
engines,  two  tm'o-phue  l,400kw.  allcrnators  iitij  cxviU'r-i,  and  two 
Kit  of  surface  condensing  plant    Tenders  to  tuwu  i  lcrk  liy  Di'c  31. 

/■■irnif-ir'^i  I)i,-triot  Uu'.iiicil  ilivite  temlerfl  for  ei^ht  (lii-]jaii.-4('nf;iir 
tramcar  bo- lie-.-.,  mijtui-s,  uiuli-rtrucka,  ointrollera,  A'c.  Temlcr.-!  to 
«ierk  by  .laii.  10. 

J-Minlmrifh  Curi>uraiion  invite  tender*  for  an  exteoiiioB  (aboat  100 
lamH)  ot  the  eleetrio  lighting  imtrilitiaa  at  tho  City  Cbaaban. 
Tenders  to  town  derk  by  31at  mat 

MMteion  Corporation  invite  taidere  for  superheate  rs,  economiaera, 
feed  pumps  and  piper,  tanlu,  ataam  tad  exhaust  pipva,  valrca  and 
aoeaiMriei.   Teadeie  to  Town  Clerk  by  Jan.  S. 

Vidton'oonunittea  lor  Connty  Anhua,  jnmgUk,  near  Warrington, 
icqnlM  Undem  Ibr  vidflgb  4ka.  ^nden  to  Omk,  Oonljr  (mm, 
Preston,  If  Dae.  M. 

HmiM  District  CoauD  iaritt  tadan  for  elwlriei^  jmntiag 
plant  and  efpanUiUk  TttidantoObik,PkAiUeOlieH^TMBmmgb(, 
HeadaiB,  by  4  pun.  Dee.  31. 

OomaaO  bvite  toadM*  te  oidlnary 
tan.    Teaden  to  town  clerk, 
,aW.,  Mora  noon  Fek  1  aezt 
:  ths  Mw  Town 


BaHtma  (Londaa)^ 
pceMffmnt 
eipu-MiiUUa 


XUdfird  Ibm  GouuU 
HaUTTManliy  JaB.L 

The  JMr«(MMil«fan(  Aont  imoIm  tandan  to  wiibg  the 
aMraiyliutilTaattKMe.  Tndm  tif  Jan.  9. 

Mmukml&r  Skip  Canal  FKiirekoimiiy  Oo.  leqaire  tt  elaatiie  jib 
onae^  Tltnden  bj  Jan.  4. 

Omwdt  Coaoeil  invite  oSna  for  a  aookw.  a  team  dynamo. 
Tntdeia  bj  3mh  inat 

Wifrthing  Corporation  reqnire  tenders  for  a  main  switchboard 
Tenders  by  noon  Ike  31. 

lymUuag  OMpotatioB  Elatttie  LMitiac  fwrnmime  invila  oflna 
for  couatractbg  aad  naiatainiBg  auolrie  tnann|a,  Tendm  by 
31st  inst 

fyohtrkointpton  Corpomtion  rerinire  tenders  for  materials  ami 
labour  for  constructing'  tramway  truck,  Ac    Tt  ntlei  a  by  Jan.  I  A. 

TENDEBS  BEOEIVED  AMD  AOOEPZEO. 

St.  i'aiicnti  (l/oQilon)  BoroOgh  Council  have  received  fin  follmnng 


£2.820 
  2,769 


tenders  for  the  dupply  uf  cai>Ie.<i  for  extensions  : — 
C«lle»iler'H  Co.  ; /J.W:   ,£2,597'  I  Western  Klcctric  ('.>. 
llriliah  InnilKt€il  Wire  I  0  ,.    Ii,y68   |  SiMn«!n»  llrvju.  ft  ' '<.. 

•  I.c^i  2j  i  rr  I  rnt. 

FuUuiii  iLunduu)  Guardians  have  accepted  the  tender  of  HeitrA 
rftOuLlatiriiiagtkie  iMairii^  aoluteli  FHMB'«QNal^at 


U.CaaMr*< 
£IML  ti.  8d. 


■Aldenhot  District  Council  have  aocaptad  Ilia  tender  of  MeMn. 
Thomas  Parker  (Ltd.)  fur  the  election  and  «|nipaMat  of  elaetficity 
«airhaatiC14,4fl«,aii^jettloeoaawtbii^;iMiiTadfBrtlw  


the 

K«aii'OihlbralNjfir,taBditloa,&&,&  tba  eleetilallr  vmla  at 

Tki  Onaidknt  of  Grtenwieh  Union  bam  nceivtd  M  twdan  Jbr 

the  rlietric  lighting  of  the  t.Srove  l*uk  Vothkoaia  ua^a§  ftom 
i:7,&60  (U««sr«.  I'dtr^jn  ..'c  (.'.>.,  I»ndon,  aB.)ta  £4,340  (BaMih  a 
F.Oook  &  Co^  LighUlilfe,  Halifax). 

BUSINESS  N0TI0B8. 

We  are  informed  that  tbo  combined  liosineases  of  Laing,  Wharton 
&  Djirn  (L'll.)  {Hi  inire  l  fri>m  the  receiver),  and  J.  S.  Cunning- 
ton  &  Cii.  "  ill  ill  (iiiuru  be  curried  on  I  j  Mcsnni.  J.  S.  Cuuniugton 
and  II.  Km.;  Smith,  at  03,  SL  Mortiri'a-ljne,  Londuii,  W.C,  under 
the  style  nf  1-iiiii;,  Wlimton  &  CuniiioKtuii. 

Tlie  I'i'  tii  vr  Kli'<:triK  Light  and  I'owcr  Co.  uf  Cliiiii  (Ltd.),  the 
Rtiti.ih  riiiru-<r  Klectric  Liebt  and  I'uwcr  Co.  of  India  (Ltd.), 
the  I'ioceer  Klectric  Ligbl  ;iiitl  '1'^'"  (Ltd.),  tlit- 

/\ ''rlaida  Siaqlik Tiainnnjn Co.  (Lt^flt^^  ^  iieahind  Eleeiric 
L»)|ht  andThtto Ox^Ui)  h«9«B^|||k^  ^7  and  88,  Broad- 

,  TfeaNawZtilaadBlMlrieal&^iaittbuAaiimdtoKewBnadF 
iboti  Houar,  New  BnMd-itMat,KX>. 

Uemv.  Dobei^  A  Oonat  Iwm  MBMvad  bam  Boudi  King-ttnet 
to     and  83,  Deani^galawada^  ~ 


UQUIDATIONB.  kc 
TIm  Wilt  Kant  Slaalii«ity  Supply  Oo.  (Ltd.)  is  to  be  wound  up 
volontariiy,  and  Mr.  A.  B.  ioam,  i,  LgtUnuy,  London,  E.G,  hm 
been  appointed  liquidator. 

A  flrat  ud  Anal  dividend  of  la  V^d.  wiU  be  payable  on  1 . 
at  the  0.  R.Vs  Exchange-etieet,  Bolton,  in  the  bankruptcy  of  W.l 
electrician,  Ac,  Bury  New-road,  Wbitefield,  " 


Plant  for  Bale.— Mesirs.  A.  Vcrey  &  Ca,  Dover,  advertiN  kk 

aiiitthtr  ciilumti  sumc  direct-current  electric  motors  for  sale. 

B.T.H.  Plant.— In  pamphlet  No.  Sl  tlm  l!riti»h  Thomnon- 
Hou-iton  Co.  illu.itratc  a  variety  of  incaniii'-Acent  lamp  ninsim-nta 
and  fittingB,  oisd  «ev>!ral  tyj>ea  of  incande«cent  lanipa  for  variQUs 

"Taunton  Plant,  A  well  iirranj-od  and  very  fully  illustrated 
list  of  "  Tauntf-n  dynamo.-' iiii-l  iiioton>,  tran-sformers,  swilchboards 
and  switches  is  inued  by  the  N>'wion  Electrical  Woik->.   A  variety 


20  ii.H.r.  "T-tuDton"  Electric  HauUge  Hairliine. 

of  hoa\  y  iiknt  ia  described  for  traction,  mining,  winding  and  other 
work,  and  uur  illuHtraiiunsbowE a  "I  >  ii.i'.i'.  cloL'iric  hoolage machine 

Exporta  of  Electrical  Apparatus  and  HaterioL— The  following 
list  gives  official  pnrtiaalaia  of  the  exports  of  British  manufacturM 
electrical  apparatoa  and  material  (including  telegraph  and  telephona 
wire  and  material,  bat  not  inelndinn  owotrioal  iaatnaonta  or 
machinra,  which  are  not  eepitately  apedflad)  from  Oao,  10  to  Dia.  91, 
with  the  ports  of  destination  : — 

ii/riea— Alexandria,  £64 ;  Durban,  £613 :  I'ort  Klinbelb,  £76.  Arfta- 
<iiMi— Baenos  Ayrts, £189  :  S^nta  Ctur.  £79.  A >u<nU<uM»— Adelaide,  i^82 ; 
S;diiey,£l,175;  Wsngaoui,1£30.  /'ra»'v-K.,u«o,£J5.  <Nlniliar,£19(t«U- 
graph  material),  //an?  A'oaa.  (telearapb  cable).  JMI»— Calcutta, 
tSii.  yapan-Yokohama,  iOM.  AHsw-Basal,  £U1.  Skm  Vm^fuk, 
£1C0.  Tout  £5,256.  sgumt  £8,767  in  the  noiTntPudln  tkree  dof  Imt 
year  (Dec.  30  to  Dec.  22). 


PATENT  RECORD. 


Spee^/ioatieM  puUiAti 
Q.  Onanun  *  Ok, 
.  ^^eei  isAoM  nay  ovaj^ 

im  mutectim  untA  Patenit,  Dtttgnt,  and  Tftdt  ."  ' 


Tkt/oUomaglutufApflicatiamfarPattttU  andSpitu 
4o>  tam  eeefSlad  fir  tkl$ Jtmmtl  if  Mmam.  J.  C. 
CStarlsrwl  Jlsaul  AgmH  if  70,  dUneeriir-biw,  W.O.,/rm 


APPLICATIONS  FOR  PATENTS. 

Hon. — Ittumifniuiiliiinfl  Aji/Jicntioniart  not  open  to puUicintptrrlion 
mmtU  oiltT  Ait  acttp<aac<  of  tht  compltU  Spteiftiatitn.  Tkt  nanus  wtlAm 
fttrenAaet  an  that  o/ cwastiiiUsiawe  ^fcseailBiia.  H'SMn  oM^rfsis  iye(i> 

fteativH  anompaniet  apptieation,  «m  eilirlit  U  qprsA 

Oi-tnlicr  22,  1900. 

18,806.  D.  B.  FneTKB,  O.  T.  UlKtux  ood  U.  FoarntR.    ImiU.  lainmve- 
oieou  in  ''trallsys"  aad  jomliin  "frsgs"  for  nse  ea  elm  tric 
raOways  and  treeawejt. 
18,813.  B.  HorKixtiox.    I.<mdon.    ImproTeinenU  la  < 
18,816.  C.  r..  Ci.Mikx.    London.    Im|irrjTi-<l  eleollieal  : 

with  alleru«tiDg.carreiit  a|>)«ratui.* 
18,820.  H.  Bnanan.  Qeraany.  Improremeot*  incleotrieami 
18,834.  H.  Vaanasco-KABi-aM.  Loodon.  ImiatwaBisnU  la  eel 
1BUB66.  T.  Homoaa  aad  Rncrcuo  MainyMiimnia  Oo.  (Un.). 
Ininofenwnts  ta  voniieetiM  with  eleatrioally.drlTeB 
t^«>l»  or  otJ»er  mecluioiiira. 
ISyBbSb  J.  A.  Kr.KMINi,  iklid  M  \J;'uM  >  WiaiLEnK  Telki.ii.vi  m]>  '>.  I.ni.1. 
Louilou.    lui|inivem«nt«  in  apfaratua  lot  tlie  jirixlucliou  uf 
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A  rvTOtviug  oentrt  'tiiece 


ImpiaTtownU  in 


Oclub«r  23. 19C0. 
18,874.  W.  11.  DrxN  ui<l  ]i.  t>>>.>rc  BmUoni. 

of  tn<>-»t<irejr  eleetrie  can, 
18.880.  J.  K.  M<  Lxnts.  QUtgaw.  Jla  fluelrieil  indieMiBK  trnavtdlBK 

appanilun  for  rotkiimita  or  otlitr  aboM. 
111^.  V.  lloi  t.  HiuidMiur.  &BMr«r  laprmd  iltetiMllf  «|>«rat'.i 

liilliurd  tu&rkcr. 

]8,ne.  P.  siNijEn.  i>»Katoi>.  impwwMWli  k  «l<eM«  riwrtit  faun- 

ntPiits  for  uiol'ir  c«r*. 
1I3,9M.  W.  J-  CwAWf  oRD  inij  T.  11.  Ti  iil.KT.  Lcindaa, 

or  rtUiiii;;  to  thertiio-elcclrir  b»ttcri«.* 
18i9t4.  T.  A.  Kmsox.  Lrodao.   Eltctrie  otstM*.* 
lfl,921.      BE.vgoicK&    LoadM.  lMi*«raB«li 

funuoet.* 

IMW.  W.  K.  OntiumB  md  K.  8.  Chk.  IiMtdan, 
In  alecirto  (wtteliMi 

18,625.  W.  H.  Cuirrxitnti  0  an.l  K.  S.OiriK.  I.odcliiii, 
olrctric  »«itcl*r«. 

18,934.  IL  TroMMKi,  l.jDdon.  Imi^vemmU  reUtiiiK  to  electric  iaoui- 
dfscoiit  liimpp. 

IS.ftW.  Evin^HKK  Ajiri  ViiixiUKS  (I.ro.)  and  S.   Eviij^hkd.  London. 

Improvrd  mcan<  for  Die  rl«.'triLal  illuuinAtioD  of  tlio  diala  of 

ohip*'  tel«gr»ph«  »nd  fur  aiimlar  |>urp-w>. 
18^7.  It.  It.  U.tNsiniin.  l/judmi.   Impv-ovetuealA  in  elocCri«  incnndoiceat 

Unip*.    I  A-  W.  AV.  Miller.  Tuited  Swio,  * 

Uctobcr  24,  U«a 

UyOSS.  C.  StWlHMlii  Lcod»i>,  im^coMd  proumt  for  tba  •lectroljrtic 

osidulm  «f  (itIiiitoM  flfdHttBiiwi  oiida  Mlt«. 
IflylMO.  R.  II.  ioxmrn,    Uniaa.    ImnniMiBMito  nktipg  ka  Und 

dririni;  gCMlM  br       !■  BMIBMUim  irftb  gnHMiphailH  and  the 

like.* 

MuOSO.  I'.  Cosaiii.    LaodML    An  {aqmrcd  lihtUiii  tiicnit  domog 

tliermoiocter. 

IByOfiB.  P.  C.  XiWEU..  Ijmduo.  UnynitavtoU  in  »l<!clrii-«l  l«r*kri>  for 
imilvtiv  e»n.  (I)«te  njn.linl  f>ir  under  r»Unt»,  *r.,  1883, 
MS.  103,  lUnh  28,  IIMO,  ^Mag  daU  «l  anUmina  ill  Utiit<- 1 

(.U'lober  26,  19C0. 

19fin>  F,  T.  nilD  and  W.  8ninina  SmIw.  luproTcmcau  In  ted 
nbUnK  to  »  niigc«to'«lMlric  cwmlor  with  ftoventiiiK  ursnKe 

meDtH  for  iiniilitin  purp'sei  on  nwiCi'r  cunt,  fUliouary  umI 

oil  enKln^"  ftnd  otKcr  pnrpo.*i. 
19,072.  <:,  J.  (ilitnA.    York.    Iiopruveiuentn  iti  cWlric  aocuomUWca. 
ISyOflb.  J.  C.  Hkm.     I.it!e<las.     Iiu|jruvemriit>  io  <.r  in  coanaetMiD  wilb 

roeui'  for  etMlrioiUy  lii;lititif;  miners'  sAfety  and  tinilAr  Um(n. 
19,095.  C.  W.  \Va71.ix<j, .lull.    MAiiclieBter.  Improvcmeoti  ia  or  applical-le 

to  electric  veilioK  ru^t,  «liM.'tri>li«r<,  »nd  tlio  like. 
19,099.  J.  Mi.'F.iLS.    H.ilUud.    Au  imiJiwed  electr'-'le  for  iwsamul»«or»  of 

elRlricity.* 

19,118.  1'.  .SriKtH.  tv^adoiL  Imt)roveai«nUiQiiecond»ry<i!<!clrio»l  bnUwiw 
iir  acL'umuUtori. 

19ill&  J'-  Vavoius.  Lriiidoo.  Improvemcnte  in  or  oonneili»1  »ith 
Um  alMOo-depoMtiou  of  nioul*  or  malallic  tlioft,  (U.  Kotgel, 

Uctober  36, 1900. 

IfliieOk  A,  H,  UsKMUtr,  Ajtk  InqnvMBtBt  itt  •ttdrie  teinp- 
haUtn  wiUi  iliiid*  aunitn. 

19,151.  v..  J.  rn>j-.  iiAiiT  and  H.  ('.■jODWi:'.    Lin^rptml.    Impruvenienta  in 

1 1  alley  bead*  for  ovcrhe»d  condur.toin  of  clwtric  nulwnrii. 
19,163k  W.  TiiuMwi.\  (B»ron  Kelvin  ..f  l.«rg»>     (iU«|?uw.     .\  fricUuiilen 

halftnoe  for  ^^cighing  ^ravjtAtion*!  clcclric  or  other  fuixea. 
19,1(>7.  J.  T.  AliM'stii"Ki>  and  K.  A.  (Ii'tnoix.    l./jDduu.    IinproTetueulii  in 
and  relMiog  to  electric  tl  resintuncvi  varikbU  bj  Ugbt  and  oertaiu 
other  rey«  or  woven  *n<l  in  ihn  iiuaufaotura  o(  tbe  •ama. 
19,183.  E.  (f.  HaUkji  iiT.    IlinuinKham.    luiprovnuienU  in  and  ct.nnecteU 

with  etcttriv^l  pu^hi-j  Mid  »wiulie«. 
19,188.  K.  K.  JuttXKtV.  IxWMlcitL    luwuvemeuU  reUtiog  to  gramophonea 

tild  atlttr  tMtad'iomrdiaf  aail  npioiliietDg  mKbiMi.* 
19l20B>  P.IaOoitiu  l<aildti.  IniMmMBnitaiDthe|indiietioiiofdilariD« 
and  fww  nlitUMM  d  ttUOm  Iqidnlia  aj  Um  dliitUoifaM  of 


and  fww  I 


Hon.— AU 


8PE0IFIGATIONB  PUBUSHED. 


eittttDirbt 


at  lb«  unifana  fries  nf 


i9oa 

ROIMISI.    I'honogmphic  reeartler. 
ISociT.    (I'nion  Cirliide  (To.'i    Klectrie  fumavea. 
l)VM<iNn.  iKtipier  Triegrapti  GeaelUJuift  luil  l«Kl>rilikter  lUf- 
tuuK. !'    Klettrj  clieinii :*l  or  tupjiuj;  lelr^rapln. 
I'Miit'i'.   TelrKrupliy  l^y  lueaoa  td  allcmating  eunaota  aiwl  ini' 
l^irfect  ciiutaru    1 1  >xit  applletk  fur  uniler  Intanalimal  Cuuven- 
tii.n,  Januiu-y  9,  I'JOO. 
14,293.  Sxi7i)'ANiK  aiid  Ki.KiNuuw,    Ettebtmu^nUa  aipiiviitua  for 

i  ic'juwdr. 
ri;\i:'.'iv.    El«:>ri  -ft''::Ue«, 

l)K  K\M>.'.   <  il'     r-  tor  DM  {b  ararhaad  yWiiia  of  •leetric 
IraclioD  and  Uie  like. 


14312. 

14,?76. 

14,881. 


14,389. 
14,367. 


Ifi,16i7t  Bhtmh  TkaiM«i-Hoiimo»  OOk  (Lm)  (DivltO. 

almriaal  diatrltaitioa 
UifSS.  Bmimh  TwjwMii-ItomtDM  Ckh  {Vw.)  (Um).  l^ttmm  of 

elMtiMil  dMributioB. 


15,313.  I><«ium  I  •  r:  I  f.  ;iiotor  Irulleya  fur  electric  eurreot. 

15,481.  Umtibh  Tu(»i»un  Hoi  aroN   Oi.   OjTO.)    (Kuamtt.)  Tberaal 
•lactrio  eut-aBia. 

1R,7I7.  Dmic.   Elascrie  nSmtjt  working  <m  tlta  eliMad-eonloIt  eysKm. 

Ifi'iie.  BiilTi>u  Tn<»i-iix  Hin»nis  (  •>.  il.rD.i.  iLuul.i  Electrical  phaM 
traiiMformat  ioTi. 

15,9191  Umitiiu  Tii'>)is>i!<  lioi'^ToM  Co.  (Ltd.).  D.itI<,)  Klaetrie  rotwj 
hiif Mining  ajvparaiu*. 


NEW  LQ.MPAMES,  STATUTORY  REIURU8,  4c. 

jaaHiTOME,  BENJA^iU  ^.C^.  Ui;it«ten>l  \>i;.  17,  wilha 

rapttal  iif  £1S,(,00  in  filitliarw,  to  ac  |Uir(i  the  busiarui  of  alaelrk  win 
and  ralle  luaniifacturen  and  metjit  menihaiitii,  now  carrieil  na  by  Meaara. 

I.  ami  I.    1^.  l!;iin         UT  ft."  -'jt.'      I  ."  .in  ■  I  ■  BfTliatnin   *  <'■<>, 

and  I     I    i  :y  ill'-    l't.  .:ri^--.  Iri'  liiii*    i  lr.  tr-.L'ul   .vlkI   liie' liaili^r.il 

aud  ciiginfeni,  \  i .uoicrihtm  are  I..  A.  Soiuem,  It.  Warner, 
B.  EL,  L, and  J.  1' i<j  m  ,  K.  Klaaboma.  aud  M.  MaMWMafen.  Hmtn, 
L,  BBil  E,  E.  lleDjuiiix  ara  |icnnaa«nt  inaiia|iug  directora. 

OeomO  VSanLATUra  OOl  am)— HfRUttrad.  with  a  ca^tal  of  £3,003, 
in  i'l  »1  art-",  to  carry  on  tht  banoua  irf  vcntiliiUnK.  warming.  ■■  loting. 
I  '  li^vlnir      I  -f'  rr  ?iji"iT'nt(3^  v^^'^r:fTt'■^'^Tfr»,  •■If'rfrioal,  veatilatiug, 

il  V  ..-.iij  1 ,  ■  All  i       I-  f  ■  .i',  r  I  ,^  :  1 1.--*.       1 1    if  :i   i  ::  i  :  i  jl'.t  '  u  !      -.  ■■.  ■. 

RICHA&D  JOHNBOH  k  HCfBEW  LTD.  i -UeRiatere.!  Vit:  19  >  It>, 
capital  <jf  £2(K,0C0  in  £10  aliaren  (10,030  ]>reference to  acquire  .<:i  i  Arry 
on.  at  Uiadfurd  Irou  Wurku,  Manchester,  aud  at  Aklerwaalejr,  uear  Amber, 
gate,  Dn-tfaklia,  llta  btuinaaa  of  wira  diMnrii  griwaiwfi,  alairlirinil, 
hydrauUr,  diamind  and  km  en^iMen,  alautfie  <aMc  bmiw  faff  rati,  te. 
Meavr*.  IL  A.  and  K.  Johu.>  ii  are  |«raiaocnt  K'lVerning  ilir«ctor*. 

TANOTE  TOOL  AND  BLECTMC  CO.  (LTD. :  -  ItegiaUrrvd  Dec.  17,  with  a 
cipiul  f  £1CO000  in  X'l  •har*^  to  aoiiuiro  Taugye'a  Micliioe  Tool  C.>. 
(Ltd  I'll  I  my  ou  the  t'U»ine^s  of  machine  aud  other  Uyal  oiakrra, 
I  lFi?irii«l  and  geiwral  engiofrH,  eln  Iri'  iao»,  inot'ir  car  and  cyrli-.  telephooe, 
Iril.  laoip  and  dynamo  manufiwtanNv,  Ac.  The  iiabacribars  an  H- C, 
\V.,  nnd  A.  I-  Tangye.  0.  II.  Harwell.  W.  J.  Parkin*  and  W.  B.  NielwU 
I'l '  tirot  director*  -i^  T-iVi'Tf.  ^ t- luinnan ),  t>.  Tan^e  ivice-cbair- 

i  .ii  1,  O-  H.  MnAw.  ,  i[  .    ri!.-,<-   11  ;  W.  Ttngyc. 

TOMUHBOM  kSD  EAYWAKD  (LTD  1:  vi-M  vd  1>cl.  18.  witha  capital 
of  £36,500.  in  £10  nhaiv  \500  ]>t'  :  rvi:  '  i.  i  >  i  .irry  on  the  buaineaii  ul 
clicQiieal  tuau'ifauturerK,  dniggUt^,  aud  makeii  o!  eK'Ctrical  aiK)  ncieutilic 
apiara'Ui  and  in^itct ial~,  kf. 

ONI  VERBAL  TELEFBOHE  AMD  ELECTRICAL  CO.  (LTD.)— I'.egittcrvd 
rvr.  15.  Willi  a  ca;  ital  of  £10,400  in  2,000  ordinary  llMna  o(  £5  ea<  h  and 
400  fo4ndi..r>' aliare*  of  £1  <mm)i,  t'l  carry  on  the  bnaillMi  of  a  telephone, 
lelfur.iph.  and  elK^tric  ?i,-^t ,  ii.' nnd  iwwcr -.upply  ronip.iny.  'Hie  Hr*l 
BubicKbLTTi  -.each  with  m:i  ■  -i.  irt.'  are  A.  henniit  (iner  h»n1  ,  T.  .\.  Held 
(uMrdwu^^  K  W.  Di-Diiix,  M.  L.  Utenu,  L.  U<?ld,  W.  Uotling,  ami 
H,  KatriajitOBi  Tha  Irat  dintian  am  A.  DtMia,  lt>  Bttidlir,  nd 
F.  Haiti. 

WOLVERHAMPTON  DISTRICT  ELECTRIC  TRAMWAYS  (lTO,)—n^ 

t«tcd  liec.  17.  with  a  capital  of  £200.000,  io  £5  ahar««.  to  carry  on  tba 
bufciDc^.  of  electrical  en^fincerv,  clectriciivnp,  enrii  *^r*.  milw^v,  ♦r^tnway 
electrical,  atui  otlr^r  apparatus  tu^nufai'l'in-r^,  Tiio  »  i  -l-:;  jr.  Aru 
J.  IVvon^hire  lelrelckal  ongiaear).  J.  S.  lUworth  •  civil  «6i<{in*a-, 
V.  II.  l>iuto  (<'>>cr«trai7),  C,  J. iioiiMrnUa  (olaotrisal  atigiaeer),  W.  L.  M»lgeu 
(electrical  eogine«r),  C.  S.  Hilton,  and  J.  A.  Lyi^tt ;  managing  director). 

HOMTE  VIDEO  TELEPHONE  CO.  (LTD.  / —According  to  tbe  annu^d  return 
to  .Nov.  14  the  cA!.iul  ia  £lM.aOOi  in  87,000  prafaMoaa  and  73^000  oidi. 
n>ry  nharex  of  £1  each,  Of  irlllEh  UiMB  (ntlMaoB  Md  TtjUO  I 
have  lieen  taken  u[>. 

EUOnUO  TRAHWAT  AND  HAJLWAT  TRAFFIC  RECEIPTS. 


Aberde«n  Cj:|.  iai;  u...' 
'liinningham  Trauiwaya,! 
BlackiMd  OonoratioD... 
Blackjwol  and  FlMtmiod 

BoUfTTi  rv^rpnmtioo   

BradlorJ  Curiioratlon..., 
firiabaoe  Trama  ,i 
'Uriatol  Trams  A  Oarriagei 
*Iiut<Do«  AyraaA  Be!,;Taiio, 
Central  London  Ba&my I 
t'ityAiiqulh  LondoaBy.] 

Cork  EIw.  Tiumii  

Kovir  Corporatjon 
UuliUu  k  Lucao  lUy. 

OaUia  Dnitad  

DoUinSoutliaralNM;., 
"Dundee  Curjnralioli  ,.A 
*Ola>«:n«  Corporadoa  ...{ 

lluU  OorfKiratian  I 

Ittnm  Oonoratlaii... 


Week 
envied 


1900 
|K«.  22 
„  22 
.,  20 

.,  23 
.,  23 
Nor.  7 
Dec.  21 

,\oT.  .iS 

Poc.  22 

»  2J 

..  ao 


a 

■< 

£ 

607 
4,5?2 
18S 
IM 

1.237 
832 
1,907 


Inc. 
<ir  Dec. 


No, 
of 
weokt 


AoaaaoaiB. 


99 
320 

42I 

! 

'490! 

328 


4-  478 


3.802  +1,038 
2.810 
6,135 
l,9a3 
380 


21  .  sfin 
81 !  ta 


7» 
48 
3ll 

Ml 
114 


2> 


,.  23  1,516  +  74 
„  23  9fi»i*  OT8' 


29 
24 
33 
25 
38 
38 
18 
25 
21 
21 
25 
61 
38 

25 


£ 

+■  3,012 
+  4,144 
+  7,883 
+  « 

+  6^69 

*  6,348 

-  I,4t8 

■I-  4,856 

+16'653 


£ 
20,501 

109,006 
87,999 
90,164 
61.444 
21,467 
33,554 
83.708 
51.»6l 

lll,t68 
41.569 

aa,74« 

8,5m 


24,490) 


34.937  +18,670 

AUW  +  ""flM 
117,769  i-t-dftlMfr 


^  Kj  .  d  by  Google 
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MXW  8T.  HELENS  AND  DIBTKICT  TRAMWAYS  CO.  {LTD  — Th«  annual 
return  to  Otl.  22  h*>  lie«a  Iliad.  TIm  otpital  ii  £150,000  in  £5  ■hire*, 


24,960  of  which  hkf«  bMK  titan  wn,  gHhm  hmm  «]M  «p  on  etch 
hM  bMB  iMriNd.    £510  iHH  ako  bMB  pdd  on  1,020 


CITY  HOTKB. 

■ZMO&Ani.— Ihok  nt«  4  p«r  c«nt.  (uoos  July  19,  1900).  Prio*  of 
HiivCT  29M.  per  oc  (I>cc  27).  Oun.n.U  (2}  per  cent.)  97,> -97m  for 
momj,  97^-97;  for  unsounl ;  2k  pw  oMI-  STl— 97]  (Dec.  27Jb  Stocki 
•ad  SbMM  CkMicinuktion  OKf»,  jMh  U  Md  39 ;  Ticket  V»jt,  Dec  S7 
•ml  Jan.  IS ;  V.^j  I>»y<,  Dte.  flS  Mid  Jan.  16  i'Mintng  Share  Carry -over 
D»}!<,  .f*".  11  aii'l  2S., 

BRITISH  COLUMBIA  ELtCTRIC  KAILWAT  CO.  (LTD.)— An  iDtarim 
1  .1  I  il  uQ  tlio  or«linary  i>h«r.  >.(  6  per  cent.  |>araoiiU]ii  (tax tow) (or  tka 
•.m  ujuutbi  ended  September  30  haa  Ijeen  daclarad. 

CAFE  UBOTEIflTRAKWllI  (Ulli}-An  ioMndhitaidar  AiMTMBt, 
tax  free,  haa  beta  declared. 

PSABMH  niB  AUM  00.  (im)-A«CMiiC«iaMrfHmlMiUM  at 
UA  oompany,  omi—  gf  M  ilwtrii  «>«|MII,  <ata»  plM>  thfa  day 


[  I  ri.kv ).  We  taM  t«M  wAto  to  dMb  •  cafgr  •(  tU 

aii<l  ai-c  iont«. 

BTOOX  EXOBAMOB  NOTICES.— The  StM-li  K.\lK.ii>i;<.-  r.jtnniitt4H!  hu 
appointed  J.>n.  3  »  Hpe<  tal  Mttling  ilty  in  150.0C0  6  pcroent.  runioUtive 
£1  (10*.  paid)  prefeiTnee  «h.\ri>i  (N'oi.  1  to  150,000),  .>(  tlie  Kalgoarlit 
Eleelrie  Pamtr  an/I  Liihti'vi  i  ''riu,r»lion  ' KH.X  aud  77,0Bi  £1  fullr-paid 
uliim  (Noe.  1  U^Vi.OO:  ir.1  lOPOTl  l..  137,063)  and  60,000  1,-emlnr.'  £1 
f ul^.pald  ehare^  No.. '".0  XH  ITO.OOO  y(  ilarnmit  IIViW<u  Tdr^mfk 
(£!((  )  Anpli.:atiou  haa  «Uu  been  made  to  appoint  a  tpecia]  Nttling 
<Ut  in  S06.5S7  fi  nr  owk  HiMriatiN  AMiMiid  BnTcniMe  aharea  (Noa. 
1  to  fl06,6S7)  *  tiia  JlrttU  ifaltf-  IVmMmi  iUA.\  aad  to  •Haw 
21,000  6  ptr  amt  aamalaUM  £8  fidb^rid  pnteeDW  ttara  of  Z>M, 
K»rACl{UA.\  tobaqiwtad  in  ttaaOAHit. 

TTNTOX  UOBT  AND  POWEK  00.  0  8  A  —The  re-orgaDiwUoa  MM* 
mittec  u(  thi<  company  aiinouii:-!;  tha(  on  nnd  after  the  1ft  proi.  tlw 
Katimial  rruviiici.tl  Bink  of  England  will  pay  to  ilepoiitor*  of  I'lndit  under 
the  »;heni»  cf  re  ijn;»Di»»tjon  £5  in  rrapect  of  each  81.000  flr-l  murimai.'e 
h  |wr  cent.  K"ld  Ix^nd  d«po«ited,  and  £2  in  raepect  of  eA:h  81,000 
WBlsUdaled  mortgage  hood  depoiiUd. 

mnn*  nUWaAPB  OO.  (LOU.— Coapoo*  «■  tUa  eoaiiiMty'a  •Moad 
fa-MidCnarcMUdataBt«iw,dw«tatiN*.iiiatopaidal  Rwr^  ~  ' 

—     ■     •  iMidtmKA 


■MCTBICUtt  COMPMIES'  SHUB  UBX. 
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•.too 
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KM 
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» 
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i 
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« 
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14,000 
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<IM.004 

•Mco 


i« 
4 
I 
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4 
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10 

lu 
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10 
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lu 
IW 
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10 
1» 
10 
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MO 
I 
4 

to 


IJ.lli 


t« 

1  (  s 

11 
i/n 
I  II 
il 

1/3 
4< 

«{ 
«• 

r 

4'« 
I  « 

a* 


4X 


I'D 

4/ 

5  J 

6  i 

4; 

H  D 

11^ 

JO 


4  • 
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■Alt*. 


Da. 


D9. 

I  Kottfai  f 


aceniciTT  sjpplt  csmpawes. 

»*0kh'lbA(}r'ii«r'oliD'.fctBl*5.t,uOrI.(fiiIlyp(l. 
Bnunaiamth an  I  V>.il'S        .S  ippl7*)r4  .... 

Do.       4^  Iti-f  ^Virii.  O  nn  lla'-lro  Prat. 
Do.       4i  F'V  Ciir.t-  L»:  ii.>n-.-ini  Stoofclielj  g.... 
BrompuiD  ik  R[mf1*iiftJ'-i  K  '..itrlcliy  deMMyOM.,- 

Do.       7  ;k.t  i.'r"i  I,  rnifrtfutvrfl   m  .»m  mm«« 

Oalealla  I5I*'.  Sumily  I>r,lliar7  i  fiill7  paid]  ....... 

(Aarlng  UruM  A  Htra-i  1  Kl^^-trlcily  SjpptyOlIV. .. 

Do.      4|  p*r  Oi'r:t.  S*n.''.jr..^r'.t  ,.,  

Ohataaa neetrleUr  h  jri:,^.-  ominirT  .   — 

*  Do.      4^  per  (>.*nL  ^1.l^,ml-.aro  Swn:lE  (r»i>l.)  ...  . 
01llca«p1ldl»cmIr.Miirl..'.  :  Smt.lJ  .1  1  Komlniied.) 
0I-.7  ijrU>ii  l"-i  Kl'«-lr!  '  r.U'hiir  ,(()rt.   ., 

|>,>,       fi  |,nf  I'dTi*.  '.'ntri'jLi'.lTa  Pr^f  ,  . 

*  t>D.  B  par  C?n:.  r>.'!i  rjfj'ti  .-il^ok  |rn<l.)  .„  . 
■  Oooaly  of  *-vi  lifi'li  IVrti-.  tK-iUKary  ...  _  . 
j  Do.  fl  ijey  i?fmt.  (*]-n'ilat^rn  Pmfbror.oa — . 
(  On.  It  :  Deb.!U3«liO-ru.|aUi7i  I  [1*1.)  ... . 
r  FiillcoMoIla  Kli^'-.rl.5lty  ivft\t  Co.  U(Ji«ary   

Iluva  ICIt«  Irk  I/({litIii((OnilBarT.„.„...„„„  

'  KaaelBCWci  aad  Knlgbubrtdae  OnUnary ..... . 

Da.     (perOnu.lM  Pretfereaea 

~'MUla  Sa(>pty  Unltaary  ...... .... 

•  perOmUPvilkraaw  ......  .....  ...»  .....  . 

4p*r<]aat.  lat  l{ortsaK«Oebaatafea  -iJ 

lan  nae.  Bappty  Ord.   — _  .. 
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If  OTES. 


(h(  issuing  tbie  the  first  nambec  of  The  Slectrician  in  Uie 
tMBtMh  oentarj,  tbe  Editor  and  ill  oaosMtod  with  the 
prodaction  of  ilin  jouruftl  '1i:  »iro  t  o  ox  press  their  ^sh  that  its 
readen  ma,j  enjoy  heallli,  iiai>pmaB£,  aud  prosperity  in  the 
nnr  m  upon  wUbh  flM  nodd  Im  now  OBtcnea. 

^!bi  IU  of  H«r  Tor  lUKDOan  tit  the  openiag  of  tbe 
twUiyiWiibifyii  ■•Wis  for  tvopecaliftritieB — tbe  abseuoeof 
•ay  now  ftntge  and  tbe  paneity  of  the  neogmtiaaot  soienoe. 
Tbe  formac  omission  may,  indeed,  haw  been  designed  by 
Hn  iiuwm  in  otiI-  v  that  the  flnt  peerage  bonoor  of  the 
twentieth  oentary  might  be  reserved  for  the  elevation  of 
Lord  RoitEBTB  to  an  Earldom.  The  closest  approach  to 
electrical  science  in  tbe  honours  list  if  wprawnted  by  tbe 
knightljijoJ  i.f  IliRAM  Masjm,  whoso  Isboura  and  invcntioDS 
in  the  early  day*  of  electric  lighting  somo  of  oac  readers  will 
mnenber;  bnt  U  ia  ovidaiUy  for  his  more  close  association 
vdth  military  engineering  thst  lio  ha:^  rccaived  this  dtslinclioD. 
If,  however,  as  some  believe,  flying  maohineo  are  to  be  greatly 
dmdoptd  in  tba  new  centaijr,  than  h  a  ohUb  fUmaa  in 
bestowing  honour  on  »n  engineer  who  has  laboured  well  and 
long  In  the  design  and  oonstmction  of  a  machine  of  this 
dMMlplioD.  Amoog  oHmf  Ixmio«i«  bMtowod  w*  nwy  BoMoa 
that  Mr.  Joii.s  Aikd,  M  P.,  ha-^  been  crcLitotl  a  baronet,  anil 
Lieut. 'CoL  G.  I.  Plumkctt,  Direotor  of  the  Secondary  Branch 
•r  dM  Baud  of  Bdnoktion  it  DaUia,  bM  hmn  mtdt »  O.B. 


Oim  of  fbolaotofttie  AiunnlBapwIgfconitln  AoatnllBii 

OolonioB  previous  to  their  being  tru-rged  in  Ihf;  Fodoral  Govern- 
meot  haa  just  reached  us,  aad  zelatea  to  tbe  post  and  tele, 
gcapli  aacrioe  in  Queenahnd  far  tb*  jaar  1899.  it  la  ahlaily 
btanattng  for  its  Appendix,  which  gives  a  full  report  of  the 
Riraamnt  so  far  acnTad  at  batmaa  tbalmpadbl  OoMnimant 
and  tbe  eolonial  repreaaoUtfraa  iriiii  NgMid  to  fba  Paaltle  oaUo 
scheme  ;  also  of  the  remonstrance  addressed  to  the  Home 
Qomtunent  by  the  Eastsra  Extmuicm  Telegraph  Co.  with 
Tsgaid  to  that  project,  and  tbe  Cbvemment's  reply  theiatOk 
Further,  we  have  the  proposals  of  the  company  set  forth  at 
length,  embodying  ofTern  of  reduced  cable  rates  to  tbe. 
colonies — oSats  which  were  accepted  by  the  colonies  of 
Sontb  Anstralia,  West  Anstalia,  and  Tasmania,  but  rejected 
by  the  others.  This  imp"r*;in*  matter,  as  well  as  the  freneral 
finanfiial  poaitianB  of  the  variuus  ooionial  t^skgraph  serrioes, 
will,  it  ii  azpaatad,  be  naaaoff  the  earliest  down  for  con 
sidcration  by  the  Federal  Government,  Already  a  draft  bill 
is  being  prepared  by  the  several  State  dapartmeats  to  secure 
unUbcnltj  in  poetal  and  tda|ii»pb  affaia  thioashoat  the 
Confederntton.  In  these  circamstanoes  it  would  be  idle  to 
comment  upon  the  revenue  account  for  the  past  year  as  shown 
in  Oia  lepoit  fkom  Queanidana,  ezeapl  to  eay,  aa  saewtia 
the  klngraph  Rervice  of  that  colony,  that  although  it  has 
never  been  charged  with  interest  on  capital  outlay,  the  expen- 
ditora  i*  far  in  exeaaa  of  leaalpla,  md  inaweeaa  amiy  yae* 
with  the  augmentation  of  business.  Not  unnaturally  Bums 
hope  is  expreaofld  that  oa  their  transference  to  the  Federal 
SUI*  tbe  whole  of  Aa  takflsaQhi  and  taUftaone  aanlaae  iHH 
be  plaeaA  on  •  noie  bwrinaaaHite  Ibolittg. 


It  is  not  good  for  us  to  know  the  financial  raavlfa  d  tbe 
telephonic  boabMaa  ondertaken  by  the  Peat  Oflioa,  bat  m 

rctarn  just  is8"aod  pcrmita  us  to  nseertain  the  reTenne  aeern- 
iug  to  tbe  department  from  this  source.  This  revenue  may  be 
divided bitothiea parte:  The nyaltlea pad  br  U>e  NetioBel 

Telephone  Co.  (10  per  e?nt.  of  the  company's  gross  receiptu),  tho 
SDiali  revenue  from  the  Post  UiUoe  local  eiohange  business, 
and  tbe  nfanne  bom  the  tnmk  Boea.  Of  Choaa  tbiea  tteau 
the  liist  is  tba  {greatest,  tttno-.mting  to  X207,417  duriofr  the 
year  ended  March  81st  last,  but  the  royalty  item  (£180,272 
'dwing  the  aane  psood)  eppNaebaa  eloeBiy  t»  tbie,  and  mwt 
have  a  mnch  more  Iinparlant  e!1>ct  ou  th  '  geueral  f.nanciul 
result,  as  it  implies  no  corresponding  expenditure.  Tbe 
iwfanae  derifad  bam  the  Feat  Offlea  leaal  enhaQge  boaiae* 


« 
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was  £n,m  and  hu  miiad  bat  al^htly  imiag  Am  Vtet 

fifloou  years;  In  18Ji-5  iL  £21,r!ni,  In  IS'S.'.  fi  £25,  It^H 
(£8,000  gnatec  Uua  the  pnaeat  year)  and  in  1890-1 
it  iMHdnS  ft  tBMdmaiB  of  £27,497.  Xh*  Umltad  noeom 
which  hiis  atlondod  th<yo  smill  exobangfls  ia  well  known,  so 
that  it  ia  raaaonable  to  sappaae  tbat  io  (be  wtsa  of  Uiia  iteiu 
llw  npgadilDre  to  not  Ukaly  to  Iwv*  Calloa  to  abort  of  tbe 

revenue,  if  inleol  it  has  not  far  oxueoled  it.  Tn  view  of 
these  figures,  it  is  intenotisg  to  estimate  the  financial 
VBlne  to  tin  Oov«rom«nt  of  tiM  Nallonal  Telophom  Co,'t 
preeent  telcphoac  sjatom,  a  system  which  tho  flovcruicul  haa 
refused  to  purcb&se  on  the  ground  that  the  price  would  b«  too 
btgh  to  pay  for  tbo  laenMed  pnUio  ooBTonuiiee.  Oofttaliaed 
CD  a  B  p<?r  cent,  basif,  .£t)fO.'272  a  year  repiMwto  over 
X4,000,000.  The  total  capital  of  tha  oompaoj  la  aonMlbing 
mm  rix  millioDa ;  ood,  ia  oidor  to  Iwmb  Uu  wIm  oI  this, 
the  Covcrnudnt  are  compatiag  with  the  eompoqr  wiih  tbo 
molt  that,  it  Umj  an  Moonrfo!,  tb^  will  low  o  muiae 
•gohnlMit  to  tvo-fbixds  of  (be  lMt-m«itid«i«a  fignra.  Add 
to  this  that  at  present  (ho  ohbf  complaint  against  the  com- 
pany ia  the  high  price  it  is  obliged  to  charge  for  i(a  MHrrice, — 
ft  high  price  which  is  presumably  neoeiuiary  if  It  is  to  cam 
ft  ditidiaul  ftttor  paying  off  the  (iovernment  royalty  on  ite 
gross  reooipts,— and  the  absurdity  of  the  present  position 
ia  still  more  evident.  Perhaps,  after  all,  the  Govemm«uc 
may  find  it  fleonomioal  to  tvail  itself  of  its  option  to  pnrchace 
the  company's  undertaking  in  1904,  by  which  timu  jjosgiWy 
the  Post  Olhce  will  have  aliuuitt  completed  its  underground 

Fob  several  weeks  past  there  has  been  a  deadlock  between 
the  LoudMi  Unilod  Tmunnyv  Ca  ud  K«w  Oloiimtoiy, 

resulting  in  a  postpotiRrtient  of  thG  Btarticg  of  the  t-!ectric 
tramways  in  the  weet  of  London  pending  the  dilatory  decision 
of  IboBoMl  of  Tndo  ai  to  hov  tbe  dUhmma  aio  to  be 

adjustt-tl.  r>r.  R.  T.  Gi  \/.Kmu:.i>K,  Dirortor  of  tho  Xalional 
f^kfrnad  Laboratory,  contributes  a  most  ti  moly  letter  to  our 
fldmniu  (fab  meir,  in  vliioh  bo  diaemow  Un  alleged  eon- 
dnction  nf  stray  c:jrri:n!3  along  iho  tramway  track  rails, 
and  the  influence  of  these  currents  upon  the  magnetic  iostra- 
maata  at  Kanr.  It  bao  boon  aiaartad  aomawbat  tiiamphanlly 
by  tho  tramway  experts  that  they  have  actually  discovered 
leaking  ftloug  and  from  their  tntck  rails  conaata  exoaadiug 
tba  Bnit  whidi  tho  Row  aotbofitiaa  doafawd  to  ha-ve  impoead, 
tintl  tliiii  notwithatanJiiig  thul  uo  currsnt  has  been  fed  into 
their  trolley  wure.  Such  cuiients  are  believed  to  taftTO  atn^ad 
toto  flw  tntnway  fkom  tin  loakafo  fbom  tin  Oautnl 
LoiMloa  Bailtngr. 

Du.  Glazkbbook  does  not  concern  himself  with  the  existence 
or  otherwise  of  these  vagtaot  aooanta ;  bo  admits  that  ba  hfti 
no  mftterial  )o  criticise  tho  oxperiments  hy  which  they  are 
staled  to  have  been  determiiibd.  He  is  content  to  accept  the 
possibility  of  tlnir  ailstenoe,  and  own  that  fluif  are  of  oon- 
t!clerab!t  strt-nftl^ :  nml  then,  hy  a  pretty  piece  of  mathc- 
luaiicitl  reatiuniiig,  lie  shows  that  even  with  strong  currents 
of  this  natim  tko  ftoihoritiaa  li  Xiw  naad  not  ba 
itGtftid  of  (ban.  Tb^  ai«  ftbnlnttfy  Inuoooooi  oa  xmanla 


magnatfo  iMonfa.  Kalibar  H  not  ▼  not  aoj  other  oloody- 

watchcd  qnanlity  in  terrestrial  Tnagoetism  in  «ppr*'eiably 
altered  by  them  at  Kew  Obeervatory.  The  reationiog  la 
tanltlaaa,  if  Dr.  GuxaaaooK  aan  ba  aua  of  bia  praaniaaa; 
but  a  posBiMe  elfment  of  weakness  in  it  is  his  assamption 
that  by  placing  the  rails  in  (be  ground,  only  currents  that 
vera  aboajy  hi  tbo  nati^bOHihood  an  tnuMfbmd  to  Cb» 

rails,  wlioreas,  in  fact,  the  currents  are  actually  brought  by 
the  rails  into  the  neighbourhood  from  a  remote  distance. 
Hao  not  Dr.  GumuooK  aaamned  lor  tba  traaa  raila  a  mow- 
restricted  area  of  influence  than  ia  iictiirilly  the  cii.nit  ?  Ouf 
columns  this  week  also  contain  reprints  of  a  correspondenoo 
on  tUo  iQMtion  irbiob  hii  tiggmtA  to  The  3^ma  dxutat  <ho 
pott  faw  dftya,   


Ciystal  Palace  Co.'s  School  of  Practical  Engineering. — ^Tli» 
Baater  torm  will  oonunoBM  on  Monday,  Jaanary  7th. 

Imtltatlon  of  Boetiical  Bnglnem— A  atodenta*  irtalt  to  tho 

works  of  the  India  Rubber,  Gutta  Pereha  and  Telegmnb 
Works  Co.,  Silvertown,  has  been  arranged  for  Batordaj  tho 
26th  inst.  Those  desirous  of  taking  part  in  this  are  reqoMlad 
to  inform  the  hon.  sec.  of  the  students'  section  before  tba 
16th  inst. 

Cable  Interraptions.  iMe  of  (aiemu>ituD. 

LAtaki*— Cypru*  _  Jan* 81,1809 

Pant— Uanoham   Mar.  %19W 

C»]reaiMi — l*iDbeiro   .......    Kov.  26, 1900 

IVmambuoo— Cwaa    Xuv.  29.  1900 

n  i'iim«^-!l{«i»o   Uf.;.  33,  I'lOO 

r»!i..i«ill.-l!illi».>   „   Df.:  28.  I'J'M 

Breakdown  on  the  Central  London  Railway.  Trjflic  on 
the  "Tube  "was  interrupted  for  about  an  liotir  on  Friday 
morning  last  week,  oving  to  a  short  rircnik  between  the 
middle  r<iil  and  tha  tCMk  imIo.  Tba  short  circuit  wss  cansod 
by  defective  brake  gear  od  ft  tiiutt  batwosn  Uaibla  Arch  and 
Netting  Hill  stations,  portiops  of  tha  mar  ooadng  into  oontaot 
with  tba  nMdla  nil. 

Institntloa  of  Elaotrisal  Bnglaowa  (Binmngham  atottm^ 
We  an  loAiraMd  Ihit  tin  fmuunnl  meatiog  of  tbo  Blnnnut* 
ham looal laotian of fba Inatttntion  will bahdd ia Iho  build- 
ings of  tha  Ktinin^iam  University  at  8  p.m.,  on  Wednaaday, 
January  SSrd.  Dr.  Oliver  Lodge,  the  cbahrmao  ol  tbo 
section,  will  then  deliver  his  address.  Tho  president  and 
secretary  of  the  Institution  have  accepted  an  invitation  to  b» 
pceeent. 

Municipal  Regulation  of  Tramway  Speeds. — The  City  Council 
of  .\lexaFniriR,  \  a.,  recently  piiiseJ  an  orJinttrn-a  re.strioting' 
the  speed  of  iLu  electric  oar.H  In  nut  uiotu  than  r>  miles  an 
hour.  Th>3  .*'Ov.  t  /^nhra;/ 1:.  ■ ,. ,/  remarks  that,  aa  no  minimum 
limit  was  tixeil,  tho  inter-urban  line  which  passes  through  lha 
town  now  tiiov..j  iU  antra  at  a  huuiI'.--  p.ice  while  wilhin  tiio 
city  limits.  As  might  be  expected,  the  citizens  aro  up  in 
arms  against  the  GoBUdil,  and  an  damoniing  filC  ft  npoal  of 
the  ordmaooa. 

The  Metiie  Syrteni  to  the  United  Btatoa.— The  Committee^ 
of  (bo  Hooao  of  JBaMWoantotlfaa  in  ohaiga  of  the  bill  to  aab> 
■tttato  to  IMS  tbo  matrio  qratom  of  weights  and  meavuta- 
tot  tin  awnnion  natwi  in  nao  baa  npoitad  tiM  mottar 
tkvonnbly.  Tba  Eleetrkal  Raiat  of  New  Yoric  eonMan 
that  the  bill  h  almost  certain  to  heewBO  law,  and  comments 
on  the  prospects  appreciatively.   Onr  oootcmporary  proceeds, 
nevertheless,  to  enmnente  the  dii>advantag«s  of  Uie  metrao^ 
system,  and  puts  foremost  among  these  the  length  and 
uncoutbneas  of  the  names  of  the  units ;  and,  while  admitting- 
tbat,  on  the  whole,  the  metric  system  is  a  good  thing,  thioln- 
th^i  the  American  public  will  not  continue  the  use  of  toob  ft- 
word  as  centimetre,  or  any  oibiT  four  ?yllttblc3  long. 

The  Spread  of  Kjiowlerige. — An-  an  illustration  of  up-co -date- 
newspaiier  aciouce  we  411010  tlic  following  from  a  Wes'.  of 
Euyland  p.iper  ; — 

The  ward  cleelricily  ia  (armed  from  tlie  Gntk  "ftwlron,"  meaning 
"•Bbar."  Tba  aadentt  knew  llMt  whea  anlMr  WMtabM  tftlNt  tliin||i- 
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•tacit  t  )  it-  Tlisi  wlii  li  Muiml  tho  objact  to  atick  wm  and  li  elactricitjr. 
Jiut  whM  cJecerieity  ia  no  man  komn.  Bloctriritv  U  in  evrrjlhini;. 
Rubbing  u  a  way  of  brtnitiiigic  ta  lif*.  Kui>  i  «uib  with  &  (llt^:^*:  of  Mik 
and  bit«  of  paper  will  cling  la  Ute  comb.  Ycu  liavs  bryught  eiissu-iaty 
to  Ufa.  BrueJitng  the  balr  Mmctim«4  iiuik«<  tha  bead  itch  beeauM  nlac- 
tricitj  is  pioduccd  bf  frictiun,  and  toiicba*  tb*  nanrw  in  th«  nalp.  CaU 
nib  th<ir  pum  w'l.-'n  it  lll«?y  Ir,  r*in  ^r^r-naw  thf  air  ii  Sited  with  n,ftn 
cWiricity  '.httu  vi-u  il,  a;i  i  IIil-  i'li-:  tritiity  [uprv^'x  Ihc  «kiii  uf  ".he  niiiruil. 
Elect  rid  ty  at  thia  time  it  aWi  in  the  bur  uf  the  cU  and  maiee  ber  f eel  aa 

M;^riidMd|r  ItMlfM  «M«M  Mb  MUitridtor IjM 

otorrM^I^B'liwiii  lU^MMinMr  afUrft  htwyriunnr?^ 

Hi^-Voltage  Difficulties  in  Uta]i.  -According  to  our  cou- 
temporary,  Electri,  i!y  of  New  York,  diatarLaiicee  of  a  rather 
remarkablf!  kiml  occur  onlj  loo  (ri'ijusntly  on  thehigh-voIti:if;e 
line  running  from  TrovoHt,  Utah,  to  Tintio.  Daring  the  saU 
storms  which  art?  not  infrequent  ia  thai  rejion,  tliick  cover- 
ingB  of  ilamp  salt-dtist  are  oft^'n  depoaited  on  tbe  poles,  and  an 
a  remilt,  fihott-cireuilg  aro  09tabli«hed.  Aa  &  rule,  the 
3i?chargi'-H  lire  meroly  momentarj ;  the  lights  dip,  and 
sometimes  tho  operation  of  the  motors  13  interfered 
■with.  Thwe  diFchurpos  are  uaaftllj  of  dazsling  bril- 
liaticy  and  at  times  startiiut;.  The  flames  ars  said  to 
reach  a  height  of  from  tift.  to  8fi.,  holding  for  a  second  or 
two,  then  breaking  from  one  of  the  wires  and  dying  away. 
It  is  only  when  the  arc  is  continnons  between  tho  wires  that 
there  is  any  interruption  of  the  service.  One  ilash  whiob 
blew  out  the  station  fuses  and  caused  a  shat  down  held  its 
place  betws«a  Hm  wires  for  five  or  six  seconds,  bat  most 
«Mt»JhuihM  eaM6  aloiMk  cm  th»  inatnt  ol  ttompbtiiig 

Wireless  TekgrBphy.— The  War  D-^parlment  of  the  United 
States  Govcriimenl  maintains  two  stations  for  wireless  tele- 
graphy !it  San  1  Vancisco.  one  at  AlcatrHz  Inland,  and  the  other 
at  T''ort  Mason.  Staffn  7."ift.  lili^h  have  been  orccltid  at  each 
station.  It  is  slatsd  by  the  il',->'t,),  1  :i(ftn:  {aii,  of  Chicago, 
that  the  Marconi  syateiii  in  used.  It  ftl»o  Btat^  tiiAt  tho 
Chilian  Govermuunl  liiu  authorised  Luis  Zegers,  representa- 
tive of  .Marcimiri  Wirelesj  Tole^p-aph  Co.,  to  establi.sii  a 
service  of  telet;raphi<!  (  iirnmuiiication  between  Panta  Arenas 
an  j  Anciul,  or  i'ut>rto  2tiontt.  The  Government  reserves  the 
right  to  terminate  Mr.  Z'igera'  concession  upon  six  months' 

notice-  Tho  EussianGovernmeutis  adopting  wireless  tele- 

•;raph\  for  uteia  the  navy.  The  I'opoff  system  is  used.  All 
the  liffhtboases  in  tho  Black  Sea  are  to  ba  provided  with  the 
Popoff  apparatus,  and  will  be  able  to  communicate  with  tho 
coast  and  warship?  in  the  immediate  viclQity.  Two  hundred 
complete  pieces  of  apparatus  were  shipped  recently  from 
Ykdivoatok  to  Port  Arthur,  in  order  to  fit  oa(  Rttfum  var- 
diipi  ia  the  Paoific,  and  also  to  oonoeet  Ult  two  towiu  by 
means  of  stations  along  the  Corean  coast. 

Mtinicipal  Telegrapliy  at  Tonbridge  Wells.— The  "inaugura- 
tion" of  the  Tunbridgo  WelU  municipal  telephone  system 
took  pla<«f!  on  Monday.  The  Tunbridge  Wells  Town  Council 
appears  :o  have  been  so  anxious  to  ba  the  firat  local  authority 
to  start  a  municipal  telephone  exchange  that,  alUiough  there 
are  some  100  subscribers  to  be  connected  to  the  system, 
the  present  inauguration  took  place  to  celebrate  the  suo- 
cessfol  establishing  of  communication,  through  tho  muai- 
oipol  exchange,  between  the  public  offices  ftod  institotioiu. 
Notice  has  been  given  to  determine  the  ■gntauuit  irith  the 
National  Telephone  Co.  for  tho  noliiu;  of  wiiM  and  instru- 
inenta,  and  notice  is  also  to  ba  lervea  QfOB  the  eompany  to 
cancel  all  waykavM  for  polw  aad  wiitt  m  Owpontioii  pro- 
perty. The  Coimeil  baa  uMaivad  •  bUv  btm  tbe  Qmml 
Post  OfBea  with  tttmaat  to  th»  titift  maml  tbugt  of 
10a.  per  q«icttr>iidh  In  talavihom  mOaugt  tSmOa  wOk 
ihetpUqwtamniemdto  in  onrianwofDaeaimber  14th,  p.  292, 
And  it  i*  inteadMl  to  apply  for  an  anenAmeot  in  clause  2  of 
tho  talo]pllollO  iioaoee,  so  as  to  provide  for  sudi  extra  charge 
Mag  mdo  to  anbecribers  beyond  1  mile  from  tlie  exchange. 
The  Tonbridge  District  Council  han  aRrcc^l  to  its  distriot baing 
included  in  the  telephone  ar«a  of  iho  L'orparatiun. 

Paris  Exhibition  Literature.- It  appears  that  somoiiflloill- 
iieabav«  b««nexpwieiMMid  iq  setting  tmthae  tbomoaaaur 
iBibrimiliioo  for  HU.  BooBituiar  ani  HMil^Mlliai'a  wnv, 


"  L'Eleetrieit^  A  I'Expoaitioii  do  1900  "  (Vva.  Ok.  Dmiod, 
Pod^,  and  in  eonseqneoiM  ttio  anmbers  an  not  nyaaiiBtf  in 
tho  oMOr  originally  duoaa.  The  pablialuB  ioteB  va  that 
tba  iHBaoUiOB  havo  mom  boaDomnomo,  and  the  fooMiidBC 
noaben  on  to  oooooaa  ooo  aaodior  rapidly.  Tbo  fboMi 
number,  wUoh  baa  joat  raaohed  as,  forms  the  first  part 
(Telephony)  of  Seothm  9  (Telephony  and  Telegraphy),  and  la 
written  by  M.  L.  Montillot.  In  literary  style  it  is  well  ia 
advance  of  the  previous  numbers,  but  too  mnch  Hpaee  ia 
dHVot«i  to  descriptions  of  old  and  wel'  tn  ri^Ti  tjpoG  of  instru- 
ments,  while  the  actual  novoltioa  arc  not  brought  out  with 
sufficient  prominence  from  the  mass  of  other  matter.  No 
description  is  given  of  the  large  onrrent  miorophonca  of  which 
so  much  had  been  spoken  recently  without  publication  of  the 
tecliaieal  detail."!  <if  their  cnnatruotion  :  the  Poulsen  recording 
telephone  is  not  mentioned:  and  tho  fine  14, 000- subscriber 
SienieBa  and  JIalake  flat  board  is  parsed  by  with  a  brief  uottoa 
and  without  illustration.  On  the  other  hand  the  various 
permntations  and  combinations,  devised  by  French  manniaa' 
turors,  of  the  easenlial  parts  of  the  d'Ar.wnval  and  Ader  1^80 
of  receiver  are  duly  chrooidad  and  profusely  illustrated. 

The  National  Physical  Labontoiy.— Aa  obsady  anaovneofl 
in  cHiz  oobunaa^  it  Jus  baoo  daai&i  to  aotabliah  this  new 
inatttatloB  at  Boabo^  Hooaa^  BaaiM7  Park,  Bar  Uajestj  tbo 
Quoen  having  granted  the  nse  of  the  mansion  ond  gvonnda  to 
the  Royal  Society  for  this  purpose.  Bnsbey  Hbvao 
soma  way  ^goaiouo  toaau,  and  wiikb  ibw  altaiwtfona  bi  » 
stmotnnl  oatora  tbo  bnilding  oan  bo  adaptad  to  tbo  apeoU 
nqniteaioni*!  of  the  physioal  laboratory.  The  engineering 
bcanob  of  the  laboratory  will  be  established  in  a  new  building 
which  is  to  oreoted  in  the  groiindu,  and  in  connection  with  it 
there  will  be  an  installation  of  electricii  plant  for  lighting, 
power,  and  general  oxperimental  purposes.  After  a  careful 
consideration  ut  the  reqairementi*,  the  ooniuiittee  of  thu  Royal 
Society  have  selected  tho  compound  condensing  steam  turbine 
with  directly  coupled  dynamo  manufactured  by  .Messrs. 
Clia.H.  i'arwm.-i  it  Co.,  Ileaton  Work.'i,  Newcaatle-on-Tyne,  as 
beinf;  the  most  suitable  type  of  generating  machinery.  Steam 
will  be  iiupplitd  fro:n  a  Lancashire  boiler,  and  the  circulating 
water  for  the  «urfitce  condenser  will  be  taken  from  a  cooling 
pond.  The  whole  of  the  buQdinga  will  bo  kieatt-d  by  low- 
pres^iiri'  Hteani,  iipiiii  the  "WelijU*r"  Hystem,  by  Mwarj. 
Ja.H.  Simpson  A  Co,  The  cfenoral  aclierae  is  being  carried  out  by 
Her  Majesty's  Office  of  Works,  and  the  electrical  angiaeoring 
deUUs  have  boon  arraaged  bj  McE.  O.Bivon.  AJCX0.1S. 

Tho  InatitiBtioB  ol  Svaim  ■nduan^At  a  reoaat  meoHnf 
of  tbia  nooiatgr,  a  Fapar  od  "  Xba  Hotallurgy  of  litk"  wan 
road  by  Ur.  J.  H.  Davy  Jamaa.  In  Mtij  lovianriag  tho 
history  of  ^  anbjeet,  the  antbor  satmftbod  tiMt  tia  was  CM 
of  the  articles  of  coounoaoo  of  tbo  PhoentoiaBa,  wbo  oMalaoil 
it  from  Britain  and  from  tbat  part  of  tlio  Bntiah  lalaa  now 
known  as  Cornwall  and  Devon.  Several  chartera  were  given 
to  the  Cornish  minee,  and  in  the  reign  of  Edward  I.  the 
Stannary  law.s  were  inHtituied,  some  of  which  are  even  now 
in  force.  En^^land  enjoyed  the  monopoly  of  the  tin  trade  up  to 
the  eiglit'jKUlh  century.  In  the  early  part  of  that  century  tin  was 
discovered  in  I'ohemia  and  in  the  i.sland  of  lianca.  Minerals 
of  tin  are  fairly  widely  diatributoi  over  tho  earth's  burface, 
bein^  found  in  the  Malay  Peninsula,  Australia.  I  uitod  Stales, 
Mc:?ico,  Chili  and  Brazil.  Europe  contains  working.s  in  Saxony, 
Austria,  Gallicia,  and  at  Vauby,  in  Franco.  Tho  chief  raining 
district  in  I.npland  lies  between  Truro  and  Land's  Knd  in 
Cornwall,  tho  most  important  mine  being  Dolcoath,  which 
is  now  6iXJ  fithoms  deep,  and  employs  1,500  hands 
Tlic  process  of  calcina'.ion  eliminated  arsenic  and  sulphur,  tlie 
former  couduntiiug  in  tines  which  were  eloigned  uutevery  three 
or  four  months,  the  white  arsenic  fonned  beiug  saleable.  Ores 
containing  tungsten  received  special  treatment,  being  roasted 
in  a  furnace  with  sulphate  of  soda,  forming  sodium  tungiitate, 
which  was  then  dissolved  in  water,  leaving  tin  as  a  renidne. 
Tho  Cornish  method  of  assaying  tin  ore4  was  then  touched 
upon,  and  the  various  properties  of  the  metal  were  dealt  witb, 
including  taoaoitj,  ductility,  and  conductivity,  with  referonao 
to  liaat  and  dootridty ;  its  industrial  applications  wore  oon> 
aidetod ;  tbe  process  of  tin-piatUg  waa  deaccibodand  teforeaoo 
made  t<f  ioats  applied  to  tin  platao  to  trnmim  thoir  qoalitf . 
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Ibo  mdtaa  alhm  of  fin  and  copmr  vm  ftiUj  telt  with— 
bcOBze,  gnD-sMtil,  belI*Bet&l,  nvecaiim.  mtUi,  ftc.  Pfao!<phor- 
bronze  ud  its  xaee  in  «i|{iiiMCUig  mn  ent«i«d  into,  and  the 
Phper  ootudoded  with  qimdaiw  sdiliiu  to  the  ftppUcation  o( 
tfn  to  the  maiiufactare  of  faaiUe  mojM,  A  diaoiinion 
folloirod  tho  reiMliDg  of  tfae  Paper. 

The  Befaavioar  of  Electrolytic  "  Glow-Bodios."— The  last 
Bdinber  of  the  XHtti  lirii't  fui-  EUktr<vl»'mi«  oootains  an  intaiast- 
ing  and  oseful  article  by  Nemal  and  Wild  ou  lb«  bahaTioar 
of  th*  elaetrolytio  "  glow-body  "  of  the  Nerast  lamp — a  name 
trbieii  lb*  word-coining  taoilitiea  of  tbo  German  language 
renders  poaeible.  Tho  a«.mpla«  twted  crmHHkil  ^^sentially  of 
the  osidea  of  zirconiatn,  thoriom,  ytuium,  and  the  rare 
OMtlui  nlAtcd  to  them,  and  were  in  tbo  form  of  thin 
■tn^htnodi,  meaanriiig  17x0  32,  28x0  6.  33x1-1  wd 
SOx  I'OTouii.  Ail»aM  vwe anylojcd  to  tMndar  Iban  ttiadaet> 
ing  ftt  tlutiBg,  mi  dM  tanyantan  naoHMiT  ftar  ttds  mud 
faoB  6O0'C.  to  700*0.,  Moud&ig  to  the  compodOon  of  tbo  tod. 
Tho  i^oific  (c  em.)  oondootiviliy  it  fUloMat  tempontaiiH 
WIS  w  faUom :  At  «00'a,  0-03  x  10-* ;  ok  TOO'C,  0  1 6  x  1 0-< , 
ot  800^0.,  0-84  X 10-*:  at  «W'0..  1-84  x  10^*;  at  1,000'C., 
8  6  X  1 0-« ;  and  at  1 ,1  OOtJ.,  M  x  10-«  nbor  The  following 
table  gives  the  reanlt  of  lis  oxperimenta  with  theao  samples, 
tho  throe  Ggures  in  each  oaeo  representing  the  obsi  rvations  at 
the  beginning  and  end  of  the  experiment  and  tlio  lucau 
rallies.  Thf  Iftst  tr-^t  in  ihe  table  wae  maJe  with  u  rod 
supplied  b>' £,hc' AlU-eiiK>ini'  l^luktrieifiits  QeaelkehsJi.  la  urder 
to  ODtain  mean  npht^i  iciiil  catiiilt'  powers,  the  candle-poworg  iu 
the  table  must  \>f  inultipljtid  by  0-78.  The  watts  must  l>e 
incrcnscJ  by  '<  to  !•'>  per  cent,  if  it  ia  deaire<I  to  tak<^  m-i'Dunt 
of  ILe  pDWiT  Uwt  in  the  i?eries  MUsadying  resistiiriL-r;,  wbicli  i» 
iniliFprnsable  in  thw  aiitiial  lamp.  I'mt  i»  lucau  efficiency  of 
watts  por  candln,  or  \-~'A  ptr  spherical  candle-power,  s 
life  of  IHO  Li)ura  uau  be  reekuniid  on  fof  ttiO  thinUlt  nds, 
and  lor  thick  rods  a  iife  double  as  long. 
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Obituary. — Wo  regret  to  record  the  dtaih,  at  liouvcr, 
Colorado,  on  December  14th,  of  Dr.  Carl  Iloepfner,  of  Frank- 
Cgrt'DD-Main.  lie  had  only  recently  returned  from  Cermany 
to  AmtiiBO,  in  omoMtiOQ  with  the  iadustrial  exjiloitatioo  of 
am  of  big  DuiMtout  aMtaUtugiMi  jpraoeaNfi  and  ho 
moamnhad  to  o  diaif  attoA  of  tjjdioia  inn,  bat  o  dunt 
tioM  oftor  laodiiig  in  tho  Btolw.  Dr.  Hoojfoor  woo  only 
44  THra  of  080  Kt  tbo  tino  of  bb  doofli,  yot  bo  bad  already 
acliio?8d  cooaidonUo  dlotinotNii  aa  an  olaetro-niaitBUargist, 
and  several  of  ttw  fwoaaaaa  for  tho  exiraotion  of  copper, 
nickel,  and  zioc  from  tbtfr  oraa,  now  in  operation  in  TOrions 
parts  of  Europe  and  America,  are  due  to  his  pioneer  work  in 
ibis  field  of  research-  in  the  review  of  ikn  year's  progress  in 
eleetro-ebemistry  and  electro  lUHiallnrgy  which  we  print  a\»m 
another  page  of  this  isBU*^  honie  dotftili  mil  bt  f  jiind  of  l!io 
procus&oa  ft.-?ociatr-il  will.  I>r.  Hcfpfacr'n  name,  an  d  it  will  bu 
rt'ccgiiintd  ihftl  mJusLrial  eltctro  niet:iUarny  haa  sirlercd  a  dia- 
tinctlo^^bylii.s  death  ut  311 -h  an  early  a|,'L'.  It  may  yt  bf  too  early 
to  judgci  of  tlic  fiiiuuciiil  valun  of  the  numeruud  prut^-.^es  which 
I>r.  HcepfiiLr  wnrki  il  out  and  brought  to  iodn^lrial  trial ;  but 
wlt«tht-r  tLe»e  uUiiuiiioly  succeed  or  fail,  there  can  be  uo  two 
opinions  concerning  the  loss  to  techuieal  science  which  n .  ;dt:-i 

from  his  early  retnttval  from  the  sphere  of  active  life.  The 

dca:h  iAcnrr>d  on  Sunilay  1  ut  of  Mr.  William  Pole,  F.R.S., 
Mus.  Doc,  at  the  age  of  Frnm  to  1847  he  was 

professor  of  eugiocering  at  Elpliinstono  College,  Bombay. 
iJetween  1869  and  IMi?  be  was  professor  ofciril  cnginoetiug 


at  Unhwaitir  Cdkf/it  LoadoBi  aod  loatumr  al  tbo  Boural 
I'-nginm  •atablidnnoiit  at  Chatfiani.  Ho  «iO 


or 


secretary  of  many  Qorernment  oommiasious,  notah^j  on  I 
concerned  with  armour,  artillery,  railway,  gaa  and  iratar, 

and  the  Houtb  KenaiDgton  Science  Museum  inqniries.  He 
was  also  for  12  years  consulting  engineer  to  tno  Imperial 

railways  of  Japan,  bf-i-ij;  decor. ited  on  hi"  n-circmpnt  wiui  the 
Imperial  Order  of  tho  Kising  Sun.  iJr.  role  wa.n  lion,  sacre- 
tary  of  ihu  Initilmion  of  (.'ivil  Kutjmocr.'i  from  I'^h-'i  to  ibidi, 
and  waa  a  vice  pre  idf-nt  of  the  lioyal  tuiciely  in  IbTti  uuid 
Ilia  publications  ini-bidcd  ti  treatise  on  the  aten<n 
engine,  calcuIatiotiN  on  briJ'-'c  coastructioa,  biogruphies  of 
Sir  W,  Fairb^irn  and  Sir  W  Hiomen',  sevi'r.il  rt>jrk.s  on 
masic  and  wlii^t,  aud  u  number  of  contril  ilion>f  tr>  tbt> 
(Juartirli/  lit-ruu. 

Tb»  mdlaada  Oeotiifi  Foarar  Schame.— The  Midland 
Elaetrio  Corporatktt  he  Power  Diatdbntuni  ia  giadaally 
making  baodWaj  irilh  ita  lugo  pomr  diatribntimi  aohono. 
Pkoviaional  oidaia  faava  baan  obtuoad  for  tha  feUowiag  dli- 
tfiota,  oovaiiog  an  area  of  about  70  Eq.  miiaa :  Wadnaaboij, 
Wodmafiald,  Bnahbury,  Willenball,  Dadastoo.  Coadaj, 
Kings  win  ford,  Quarry  liank.  Upper  Pana,  Heath  Town, 
Bilston,  Sodgeley,  Tipton,  Brierly  Hill  and  Bowley  lUigis. 
The  company,  acting  on  the  advice  of  Messrs.  Kincaid, 
Waller,  and  Manville.  has  decided  on  an  extra  bigb-pre»sare 
two-phase  syBtcm,  at  a  frciuency  of  .')0  per  sec.  Current 
will  be  supplied  a:  iXKiO  voU  <)  to  transformers  in  sub-stations, 
■svlifiri'  the  [iru^surL'  will  bu  nducid  t3'-',T'iJ  vo'.t?,  the  further 
rL''_iiiL'iioii  to  MMi  volts  takifi;;  placf  in  L,'.ru.j'.  tran  :farinors. 
Ci.iii.^uip.i'ra  will  bo  furnished  with  smfdr-jibasi'  or  I'.mj  pha--c 
currt^'nt  as  required,  and  tbo  priL>.-  ij  to  l  o  (li.  for  the  lir.nl 
hour  and  3d.  after  for  li^diting,  and  HJ.  an  1  j\.  respectively 
for  power.  Free  wiring  will  bo  adopt,  d,  anil  u  is  pro- 
posed to  give  the  coc^umur  th>'  cboir.j  of  twi)  or  thrt-i-  Hv.-^tems. 
Initially,  f!,!00kw.  of  gitiioratin^;  plant  will  Ins  put  down.  This 
will  con.si.st  of  five  Ftrranli  ilywhii  l  altornator-i,  two  driven  by 
rupcb  fruiu  l<  urranu  1,5UU  i.u.i'.  engines  running  at  1G6  revs, 
per  min.,  and  the  other  three  directly  coupled  to  Yates 
and  Thfim  2,500  i.n.i'.  engines  running  at  l>3  reva.  per  min. 
Steam  will  be  supplied  by  IG  water-tube  boilers  each  with 
Babcock-Witeox  chain  grates,  4,750  b<i.  ft.  boating  snrfaec, 
and  induced  draoght  aappliod  by  fans  driven  by  two  pha-fe- 
moton.  Surface  condensers  will  be  employed,  nsiog  canal 
watar  fbr  ciroulatiog.  Town  water  from  the  waterworks  com- 
pany will  be  employed  for  maka-up  feed,  the  pumps  being  of 
the  Weir  direct-iictilW  potton.  The  feed  water  will  pass 
through  a  2,(i20-pipe  Green  eoonomiser.  A  Hunt  coal-hand- 
ling plant  18  also  being  put  down.  An  intere^in^;  feature  is 
the  mains,  which  include  Hi  miles  of  conductors  on  tbo  trunk 
maioa,  18^  miles  of  high -pressure  feedern,  and  lit  anilaa  of 
loW'preaaaco  feadara  and  diatnbatoBi.  The  aablcn  are  mado 
up  of  two  ooraa,  insolotod  ftod  twbtod  togothoTi  and  these  ara 
aonooiidod  with  a  oonaonMa  ontar.  Tbay  aro  all  of  tho 
ELW.  ioad-ooTBiea  oako,  laid  "ooUd."  TnaafomMra  irftb 
an  agmgate  capacity  ^  BbMt  3,000kw.  boivo  abaodj  baak 
ordand,  in  UO,  CO,  and  lOOkv.  onita.  A  tatlff  bM  baon  flaad 
for  public  lighting,  for  which  a  fair  demand  maj  bo  OSMOlcd 
as  tbo  price  of  gas  in  the  different  distrieta  varies  fnm  2a.  4d. 
to  4a.  9d.  A  traction  load  is  nUo  to  Ijc  i  r  ividf  <.1  for. 


HEBTINOS  OF  SCi£MTlfiC  AND  bMUihirlEfilNG 
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.1.  <  ir  liijirr  Geucrul  Meeting  at  the  lUBtilulioD  of  Kn$pu«er«  uid 
.-MitptiuililMv  iu  bootJaDd,  Itetli-flTMt,  UiuguM'.    I'lipw  Ui  be 

re:ia  :  "  The  I  tiUsatiMi  el  Water  l<i>wir  for  Elesliiad  fwrrmtt" 

Lj  It.  K.  York*, 
f,  Jaoaary  lOtb. 

IssTiruTiux  or  Eluimcm.  E.s..iNo.iiif. 
p.m.  Urdinsify  «.*«D«r»l  .Mm-iiiij{.  l'»|ier  tu  Vie  read  :  "  Capacity  ia 
Alt»rD»t«^  ('uTr«ot  Workinjt."  t>)'^^'-  ^l"r<le>'.  "l^'^-  time  p»rii»ll- 
ting  :  "The  I  nc  of  .^lumiiiiuiD  ai  so  K'.eLtiiisI  Condu.lor,  mUh 
New  <  j'lxcrvationa  ujiMi  the  DuraUlIiy  (j(  .Muuiii)iiiiii  bikI  olbSF 
Hitobt  undw  Alaioa|itMitc  txgomut,"  bf  J,B.  C.  Kcnbaw. 
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'     GOHTEMFOBUT  ELBGTBICAL  BGIENCB. 
[OoBiibfl    B.  B.  Famnim  D'Am.] 

Klectrohjtie  KjfteU  of  Secondarif  <  urrenU. — It  is  often 
assunifid  that  the  «TCtiitton  of  explosive  gu  at  the  sabmergod 

electrodes  of  the  aoooDdary  circuit  of  aD  inductiou  cuil  is  due 
lo  tiLt!  alternate  formation  of  hydrogen  and  nxygen  at  both 
electrodes  in  accordance  with  the  change  in  the  direction  of 
the  induced  currenc.  But  K.  li.  Johniion  proven  tliat  while 
gttfl  in  evolved  at  lioth  electrodes  by  the  current  induced  at 
hre&k,  no  gas  is  evolved  by  ih&  corront  induced  at  make.  He 
further  found  that  the  gas  evolved  at  both  electrodes  is 
explosive,  and  that  tberofore  both  oxygen  and  hydrogen  were 
evolved  at  both  ekctrodoB.  The  electrodes  were  of  Wolla- 
»U>a  pattern — ^piaUaum  wires  fused  into  thin  glass  tubes — 
and  tiie  electrolyte  was  cither  acidulated  water  or  a  solution 
of  augar  and  calcium  nitrate.  The  eicperimeut  alTords  an 
elep  ii;:  if  of  the  fact  that  the  secondary  onrront  at  break 
is  altoinatiDg.  The  author  aiao  found  an  interesting  analogy 
between  the  amount  of  gas  evolved  and  the  maximom  spark- 
length  in  air.  Doth  are  inversely  proportional  to  the  square 
root  of  the  capacity  of  the  primary  condenser,  provided  that 
oapadty  is  caatiAtnMy  a&an  a»  eapaoU;  zt^uizad  for 


[K.  R.  fvmaoji,  Ann.  Pkytit,  N'o.  12, 1900.] 

I'rint  DiM-hurgt  from  a  Tm^o  PoU. — The  discharge 
firom  a  Tc^a  pole  is  koowo  (O  charge  an  iosolated 
metoUio  plate  positifelj  et  »  oaitein  diaUneeb  end  oan- 
tinlr  et  «  nMtar  dIeteBee.  Tbii  ii  ao  aoDH  dm  to  fbe 
gtmim  wgnA  aad  pocilnliTC  power  of  the  aafilive  tone. 


E.  KnoblatJch  has  studied  the  distribution  of  the  ions  by 
means  of  perforated  plate*,  and  found  that  the  positive 
charge.T  are  due  to  visible  bru-ih  discharges.  When  iheso 
brush  discharge?  arc  prevented  from  impicgiug  upitn  the  plate 
by  cuiiiag  outaceutral  portion,  no  poeilive  charge  is  obtained. 
The  distribution  of  the  ions  is  tliown  in  the  diagram.  The 
positive  ions  are  strongest  in  the  a\ial  portion  of  the 
oiedutftgo. 

[E.  K!(Oiil.«i  l  U,  PAyt.  ZiiUekr.,  DtotuUtt  16, 1900,] 


SjMBtn  of  limiimit  and  I'ulonium. — By  means  of  Range's 
UlUOd  ol  nialac  the  eelt  into  »  platinnm  coil  and  then  nsing 
it  ea  aa  enode  rar  •  wgaA-^/m,  Q.  fierndt  haa  disoovend  no 
icM  flun  16  lime  vl  ue  poMunn  speotnun.  Tliis  ie  ell  the 
more  intenetfog  es  no  meaenMUMiit*  of  the  Van  dne  to 
polonium  had  jrak  been  made.  The  two  itmifeet  Hims 
in  the  photogmpUo  tpHtrant  have  a  wave  laqg^  et  tJUl-i 
Md  B,NfMI  Aagatieai  uUe  leipcctively,  with  a  madmun 
eniv  of  I'f  onila.  Aotivo  bimotb  silnto  of  iatoMitr  800 
Md      the  nMemnniMrts.  For  eitwidlBg  the  known 


speolnnD  ofmdinin,  Ibe  nntiiar  need  aotlTC  baaom  ehlonlde 
end  bromide.  Bew  of  the  iDteuitr  340  only  f?ave  the 
ndinm  line  at  8i|814>B9.  Bnt  a  aalt  of  aativity  1,000,  pre- 
pared in  Paris,  gave,  in  addition,  the  lines  4,682-346, 
8,814  S91,  and  a  new  line  2,708-6.  Down  to  A- 2,100,  no 
further  radium  lines  wore  found.  The  spark  was  in  atl  cases 
furnished  by  two  Leyden  jare  cUarged  by  a  large  induction 
coil,  and  the  platinum  coil  was  kept  in  a  stale  of  incandes- 
cencti.  I  nder  Hw-'i  circumstances,  the  space  between  the 
electrode-  was  filled  with  the  vapour  of  tbo  aslti  and  the 
platinum  and  air  lines  were  quite  faint. 

ta  BasBBT,       MMdlK,  OtmOm  8^  IMbJ 


EltHrie  MianmMr.—k  dataQed  aeeoanl  of  P.  B.  Bhsiw'a 

electrio-contaot  micrometer  gives  partionlen  of  the  eapportl^ 
covers,  oontaots,  and  circuits,  the  calibration  of  the  instnt- 

mont,  and  tbf  measorements  already  curried  oat  with  it. 
The  instrument  is  based  upon  the  substituiion  of  electric 
for  mechaiiiciil  contact,  and  is  chiefly  used  for  determina- 
tions of  the  vibration  of  | telephone  diaphragms.  The 
telephone  diaphragm  under  investigation  bear-  a  smull  plate 
of  platinum,  and  above  it  and  nearly  iu  coiitaot  with  it  is 
mo'jnted  a  spherom('t<-r  leg  of  platinum  bead<»d  at  its 
lower  end.  This  leg  is  broucjht  into  contact  with  the 
platinum  plate  by  means  of  a  ir&in  of  levers  worked  by  a 
fine-pitched  Bcrew  provide<l  with  a  pulley,  which  is  worked  by 
hand  through  a  belt-gear  to  avoid  vibration.  The  multiply, 
ratio  of  the  levers  is  nuch  that  readings  cun  b*'  taken  to  within 
a  fo«  /'H,  and  the  contact  can  still  l>e  heard  in  a  telephone 
inserted  in  a  circuit  with  the  contact  piece^:  and  a  small 
battery.  In  this  way  measurement  can  lie  made  of  the 
irmnHflrt  aodiUe  impulsive  sound  given  out  by  a  telephone 
Tin  iBanstrial  importance  of  this  is  obvious. 

[P.  B.  Sbaw,  Phil.  Mag.,  UeoMBbor,  1900.] 


l>srlr  r,ith»le  5>xi<t.— B*  meam  of  Giafaam's 
tabe  and  exploring  wires,  0.  A.  Skumer  has  detemuDed  the 
potiotial  gcadient  in  Faiadajy'l  daik  moa.  This  dark  spaee 
shows  an  abnormaUy  low  Tsfaia  of  the  potential  gradient  as 
compared  with  the  lominooa  oolnmn.  The  results  obtained 
by  the  author  in  his  endeavour  to  dear  up  this  anomaly  are 
in  many  roipeots  identical  with  those  obtaiued  by  Htarb.  and 
attributed  by  the  latter  to  "  ionio  shooting."  With  increasing 
current,  the  I''araday  dark  space  increases  in  ovtuut,  driving 
the  lumiuoua  columu  before  it.  Thid  i.-:  aecomjiauied  by  a 
decrease  in  the  gradient  tiiroughout  the  dark  .space.  For  the 
same  oarrent  the  amount  of  dark  .-^pace  decreases  with 
increasing  ga.-;  presauri:.  When  the  gradit.ut  falLs  '25  per  cent, 
below  its  constJint  value  in  the  luminous  column,  the  space 
becomes  dark.  If  we  suppose  maximum  iouisaiion  in  the 
Inmlnou.'i  and  miQimam  Kmi^ation  iu  tha  dask  spaces,  the 
velocity  in  the  latter  must  he  suiVicient  to  Compensate  for 
the  miutnmm  iotiisation  there,  so  that  the  oondaotivity  aloog 
the  discharge  may  be  gnater  in  fbe  daifc  apaoaa,  ai  tiw 
gradient  raqniree. 

[C.  A.  .Skirnsb,  Pktl.  Mug.,  Dvoamber,  ISOOlJ 

F.l'-i-!y'i  >  .irilhir;:  Thtuvij.  —  M.  (Inuy  propOHCS  a  modifica- 
tion of  the  ■'  iiouble  layer  "  based  upan  the  following  reason- 
ing :  At  the  maximum  surface  tt-USiou,  the  forces  of 
"  capillary  n!!inity  '  bring  about  an  accumulation  of  the  anions 
at  the  surface  of  the  electrolyte,  and  thus  pnxluco  a  negative 
layer.  Since  the  held  is  zero  in  the  interior  of  the  electrolyte, 
an  equal  positive  layer  of  cations  is  produced  a  little  behind 
the  anion  layer,  and  thus  the  electrolyte  has  two 
layers  very  close  to  the  surface.  When  the  mercury 
layer  is  n^ativc,  the  electric  forces  emanating  from 
it'  tend  to  displace  the  anions,  and  thus  to  o^oie 
the  action  of  the  capillary  affinity.  When  the  negative 
electrification  is  strong,  the  layer  of  anions  is  elimi* 
nated  altogether,  and  only  the  two  normal  l^eis  Tsmain. 
Then  we  have  the  usual  double  layer,  but  otherwise  there  is  a 
tiiple  lajer.  OapiUary  affinity  diiuiuishos  the 
■odMo  lOMiOD,  and  duninisbes  it  all  the  more  in  [ 
to  the  ooneeHtnttion  and  the  "  activi^  "  of  the  anions. 

[H.  Qovf ,  Oayta  Jmrfmh  DMMator  a,  IflOOl] 
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CLEGTRICITT  SUPPLY  W0BK8  COSTS  II  1888 

in»  ISM. 


Ike  Mtul  ami  mri^e  figotM  of  ooati,  Aa,  ttilvea  at  in 
ou  mtSgau  of  dMtrioit^a^gi^  «oihi  aooonatt  for  1896  and 


18SS.  utOa  it  aaadai  fii  iateoclMliMi  or  oxpluiation  of  the 
taUai  and  flgnma.  W«  haTs  adhuMl  to  the  oonzse  of  keeping 
■aparato  the  nsalts  of  the  working  o(  mnnieipal  nadertakinga 
and  oompany-owned  concerns  in  oonaoqaenoe  of  the  essen- 
tially  dUforent  forms  adopted  in  the  rendering  of  the  official 
aoooania  u  well  as  beeauae  in  other  respects  the  accounts  as 
mm  tm  the  natlMdi  of  wtttUqg  an  iaoompanblak 
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Fla  L— ItnMpal  L'n.iiTt.tkine«.   ATt-ra«a  CMt  fcryatn  I8B6, 

ifly?,  1898  Ma  1899. 


In  1K99  an  important  feature,  from  the  point  ot  view  of 
central  litation  aupplv,  was  the  rising  price  of  coaL  Jodgiag 
from  the  average  fuel  costs  of  undertakings  wbuee  aceounta 
oorar  the  year  1899  the  average  price  can  have  beta  little,  if 
any,  higher  than  in  1898.  If,  however,  the  aveiaga  fnal  ooeta 
off  flioae  oonoena  tbe  aeoooolB  of  wbidh  eovar  a  ptiiod  o( 
midriii"  thrc  motttha  later  aa  ia  Am  9im  vitb  tbe  uaJocitT 


I  aiaJocHiy 

oC  atuDicipal  atatifliM— be  eliidiea,  Aim  tiMMtoendant  tbe 
of  tbe  Uober  eoel  pcieta  wbioh  tnlad  duiiig  1000.  A 
of  the  fnei  come  ia  F%a,  1  and  7  riiowt  ttda 

>  clearly.  In  the  case  of  the  oomfiaj  vadertaldn^  it  will 
be  Been  that  tbe  average  fuel  ooala  dmdedly  fell  in  1899, 
having  remained  praotimlly  eonakaat  in  1897  and  1898.  On 
the  other  hand ,  in  the  curves  relating  to  municipal  undertakings, 
the  fuel  value  i.s  h«>l>u  to  Luve  ditiuuishcd  rapidly  in  1897  and 
1606,  while  for  1699  tbe  average  expenditure  per  onit  in 
n^Mt  el  fnal  waa  enetty  tbe  eame  aa  ia  1897,  via.,  0-7a9d. 


U|  6 


ffta.2.— HaaidlMlUBdartaUvi.  Avmn 
Ug^UnaadlttL 


tefMia86k 


It  b  aawaaary  to  daw  ettenlioD  to  one  oae  ol  tbe  terms 
1806»18O7, 1898  aad  1899  indisoriminattly.  ia  felwiiag  both 
to  tbe  eorrespooding  years  ending  Deeembar  81,  aad  those 

ending  three  or  more  Diontbs  later. 

Municipal  Electric  Supply  Works. — In  Table  I.  are  given 
the  chief  particulars  und  results  of  workin<;  during  Itf'JH  and 
1>*99  of  about  ■'''•.J  mnnicipal  stationa.  Aa  iti  the  pftsi  two 
years  \vb  havt.'  iiicludni  a  column  giving  the  huiu  of  the  lotal 
costs  per  unit  plus  6  per  cent,  of  the  moan  capital  expended 
— this  latter  quantity  l>eing  intended  an  an  estiiaatu  of  the 
total  capital  chargea  on  the  levenoe.  Ilie  reoord  values  of 
tbe  Uat,  IkUe  L|  are  pioksd  out  m  beaTy  t|pob 


la  die  antler  of  told  eoila  It  iriU  be  aotiaed  that  BMdbnl 
baada  tbe  liat  with  1-1 8d.  per  nnit,  thia  being  a  material  im- 
provement npoa  Nottingham'a  record  in  1898.  In  works  and 
generating  eoata  Lacda  tabea  Priority  with  the  figures  0'74d. 
and  0'68d.  par  wit  raapeotiv^.  These  results,  as  we  re- 
marked in  our  comments  on  tbe  Lned-i  accountH  for  1H99-I90(i, 
are  excellent  ones.  The  nearest  figuro  of  works  costs  to 
Leeds  ia  that  of  Kradfnrd.  '.vli.Lili  lield  the  lowest  works  ooet^ 
in  1898.    The  Leedii  custii  are  invested  with  particular  merit 
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in  comparison  with  those  of  Bradford  considering  the 
lemotlve  obaraotera  of  the  loads  at  the  two  places. 

u  aeanoay  of  foal  aapenditoro,  Barton  has  robbed  Stafford 
of  tbe  laooad.  Uafoitaaately,  both  tlieae  plaoea  diow 
ebaoHBaDy  Ugb  mgae  at  tbe  atatioa.  Ia  tbe  natter  of  oil, 
waate,  water,  aad  atm,  Caateibaiy,  with  ill  nodaatootmitof 
162,858  aaila  aold,  and  in  its  flrat  year  of  woddag,  nowe 
tbe  kweat  ^pwa.  Edhiburgh  agaiadiallagBiahaiitaMfwitba 
r  bnr  total  lereaae  par  nait,  wegei  at  the  etotioa. 


10  20 
Oil  (pill  fo  UoxDtrtA  (AoDMiiil  UniU  uM. 

UndarUkiDKS.  Carvot  rdating  Casts  per  Velt 
withOutpmt. 

MUBLMIllHOUSa 


0 

Fia.4.— ] 


and  managemeat  ead  property  oliargaa.  The  lionour  of 
lowest  repairs  and  ataintaaaaoa  ooate  at  tbe  atatioB  waa  loet 
by  Newport  and  falla  apoB  Halifax.  Newport  atill,  bovevar. 
presents  a  very  low  fignre  for  lepefai,  em  tbil  ie  tbe  laota 
creditable  in  view  of  the  long  raeoid  this  aiaae  bat  bald.  The 
av>  rn-rH  4t  the  foot  of  the  talda  abow  that  elllheUaaHof 
cosl  liave  fiillnn  except  that  of  fnal,  wbioh  has  iaoiaeaeii  by 
0  !2  per  cent,  v.-^  pi'.-^  ■-•X  the  fact  that  the  1889 amCMt Is in 
conjunction  with  a  mean  output  ■14-2  per  oeni  and  with  8 
load  factor  6-6  per  cent,  above  those  resiiLctivr  ly  of  1898. 

Tbeae  aTeragoa  are  more  intereatingly  rendered  in  Fig4.  1 
aadS.  It  iaaoleworthybow  vagal  at  the  ftotion  have  faUoB 


-•Id-- 


^   1-  J  V-J^. 


THE  ELBOnnOfAN,  JANUABT  4.  1901. 


383 


I- 


=2 


mMEmmMMmMMMmmmMMM^mi  ii 

"'1 


rilliilliiiar lllllillllll  ill  illillllli  Issigs... 


O  D  O  C 


iiiflHIIiilliiililiill 


oooo 


ililiiiliill  ■HIRIiiiilii  ^ 


oooooo<boooo< 


,j  ^  :3  _  „  ^! 
c.  w        o  c  o 


ilii 


lliiiiiiiiliiliiiiiiliiiliiiiiiiiiiiiliiiiillilli 

niiiiiiiiiiii  'iiiiiiiiiii  mmmm  mmn 
mmBmmmimmMiimmmmmtmK 

iiiiiiifsiiii 'iiiiiiiiii!!  m  mmnumnm 

iiiriililiililiiiiiiililiiliiiiiiiliiliiiiiliililir 


f 


i 


:s  5 


«.  oe       00  O  «0  OJ  CM  «  <a-       >0       .i:.  rr  ^  O  i5  rO  ^  O       O       -J  -       r'     .        -=  -O  ^  :-  '5        rf   p  «  p  p  ^        p  :3  rr   O  ,03 


NMnM  MMii  iiw 

;  i  M  i  i  ;  M  i  i  ;  i  =  M  1  I  i  I 

liiiiiiilii 


:  : 

•  ;  i 


IN 


:  ;  •  : 


i 


iiilHI 


iiiiiii  I'" 


Digitized  by  Google 


884 


THE  ELBCTRICIAN.  JANUABY  *,  1901. 


in  the  la^t  two  }car<.   Another  tnoet  interestiiii?  point — in 

Fig.  1  is  tliL'  grail'.ial  aprrnwh  ol  the  avprape  total  rosta, 
plvifl  6  per  cent,  on  the  mean  capitiil,  to  the  total  revenue. 


the  highest  ratio  of  iiDits  sold  to  plant  capacity  in  Table  I., 
iind  it  is  also  only  aeoond  to  Ayr  in  having  the  highest  load- 
factor,  while  the  capital  eTpenilUurc  is  very  moderate,  being 


Tbe  raault  ia  tb^  {or  imo  the 

4-06(1.  par  oait,  while  tbe  value  <d  tto  qvuittty  toM  Mtts. 
flui  onr  MHnute  o(  Uie  «MiM  ohuna,  «M  4*084.  par  imit. 
Id  TaUa  II.  m  nt  oot  io  thiir  atiat  of  nwHt  tlw  lis 


no  more  than  £72-8  per  kilowatt  of  pktnt  capacity.  It 
may  be  intsroating  to  remember  that  off  Uh  total  output  of 
1.371,838  onita  add  at  Halifax,  eS'8  par  oankw  aotd  to  tbe 
tcannnjB  and  6  pair  oanb  to  pttUie  li^ktbg,  tha  inmn^ 


I'M.6.— MuuidiMl 


i»  11 

Vttieru^  i  L^.   I  'urvm  rvIatioK  <-'o«U  p«r  Uait  with  L»i  FMler. 

|i  l  it"'  iir^siaiis,  fnllliiiM  lew, 


towiiH,  with  municipal  supply  in  ]H'j'd  and  lbt)i*,  which  hold 
lowest  vaUici)  fix  th<  iiuiintity  juat  refeiHd  to,  aad  Mt  forth 
in  tbt?  last  twn  oolnmns  of  Table  I. 

It  is  not  without  iv.)»uiCcanco  that  the  two  stft'.ioiiu  at  the 
bead  of  this  list  in  IHUi)  have  a  tiaetion  load.   Halifax  has 


Oootributei]  in  return  for  their  sujjply  -17-2  por  eont,  of  tbo 
total  revenue  for  current  sold  by  the  station.  At  Bradford 
the  traction  .qupplj  was  25-6  per  cent,  of  the  total  oatpat, 
the  motor  ln!\d  called  for  UHt  par  flaBl»|  wd  |h»  pilJllie 
lighting  for  2  44  per  e«nt. 
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-  In  Figs.  S  and  4  arc  given  curves  showing  the  influeuM  o( 
4Mi^at  on  costs.  The  valnes  oorreapondiD^  to  tho  points  in 
Hw  Mmml  flarvee  were  obtained  07  taking  the  means  of 
|noapa  of  station!  of  ttaa  aama  order  of  oa^t  and  plotting 
ttiam  against  the  OMMW  of  the  ontpal.  iBboUiaali  W  enrvee 
ve  h»fe  iaolnded  a  onrre  giving  the  conMpooding  auoa  lockd 


r  in  order  to  obviate  misleading  dednotiona  of  the  infln- 
doa^niL  TUaouveof  thokftdfaotorli,  bjtbo  waj. 
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no.  7.— OwMgaay  UadtrUUnRa.  ^ra^  Oosli 
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1886  and) 
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1W7, 


inU'ro.'.ini;  hhnwiiju'  tbat  high  load  factiT^?  are  frnnerftlly 
associatcii  with  high  outputs— at  any  rat*  in  the  section  dealt 
with.  Another  point  of  int«rest  is  iLg  dependence  of  the 
item  of  wageH  at  the  station  on  the  output.  The  influence  of 
output  on  fuel  cost  is  less  marl; ml,  nhhougb  appreciable. 
Another  curve  which  ha?  beon  mul  idiii  in  Kig.  1  iH  that  of 
the  total  ri'Vi'iuii'.  In  order  to  avijid  cnnfiisirn  tlio  bcalo  of 
ordinates  of  this  curve  has  been  displaced  in  respect  to  that 


hand,  oil,  waste,  water  and  stores,  and  repairs  and  main- 
tenance appear  mora  dependent  on  rariatione  of  loftd  futot 
thaaofen^pik 

Company  nndertaldDgs<— In  TaUe  lit  ai«  neordad  tho 
resoltfl  of  working  daring  1898  and  1809  of  about  88  company- 
owned  stations.  Aa  in  the  ca-io  of  thc>  tuble  referring  to 
mtmioipal  oonoems  the  record  values  arc  disUnguiahod  by 
hoftTT  igfpe.  Iwetiii  of  Mraniiig  6  per  onk  of  tho  mnn 


IMA  \wn 
Fk&  8l— Compan;  Undcrtal^g  A' 


CmU  <ur  jrev*  1896,  1897, 


capital  as  rfipresenting  tho  capital  charges  on  revenue,  7  per 
cent,  is  taken,  and  tho  last  two  rolunins  give  the  valar.g  of  the 
sum  of  Ihisi  (j.iHiility  with  the  tiital  coats.  Although  blcased 
with  a  hij^h  output  in  combination  with  the  highest  load  factor 
in  the  ii- 1,  think  it  is  still  highly  creditable  to  the  Charing 
Croaa  hUIiou  to  head  the  list  with  total  costs  at  1-I8d.  per  unit, 
Kven  more  commendable  ia  the  position  of  the  St.  Jamee' 
aution  in  zeapect  to  the  qoantiltj  in  the  loot  two  colnnuH  ia 


«  as  le 

OiirjMU  in  Hut^itli  lasilrt  V*ai  f  anaint. 
Fm.  ft— Cuiopan}-  l'Dd«rUkiBgk  Onm  nialiog  C«*u  jaar  Coil  with  Ootpat. 


fittko  ooiti.  It  ii  om^  at  on^ti  abovo  •  nJUfam  onita  sold  j  the  list  Fraaton,  with  worka  coeta  at  l-OSd.  per  nnit  nod 
thai  tin  aaoai  total  lotonoo  enoedo  the  mean  vihieB  of  the  with  generating  costs  at  O-gid.,  worthily  anooaMa  ShotteMt 
total  eoats  plof  6  per  oent.  of  tlio  mean  capital.  which  in  1 8'J.-j  stood  with  generating  costs  at  O'OSd.  ODClvotkf 

F%ft  S  end  6  derive  interest  from  the  fact  that  the  output  |  costs  at  l-O'id.  Netting  Uill  again  is  loweat  in  the  item  of 
doeo  not  rise  continuouKly  with  tho  load  factor,  thus  per-  wages  at  iftation  having  bettered  its  own  record  of  189R. 
milting  of  aome  conclusions  as  to  the  effocts  respectively  of  Although  advantageously  situated  in  this  respect  it  is  highly 
output  and  load  factor  on  the  various  items  of  expenditure,  creditable  that  the  lif.k'  atation  at  Pontypool  should  exhibit 
Thue,  from  Fig.  0  tlie  senaitiveneas  of  "  Wages  at  station  "  to  the  lowest  fuel  costs  in  the  Uble  for  IBUU.  The  Neweaatle 
wIntioM  of  ontpnl  afpemi  bkA$  oridiBt.  On  tiio  oOor  1  ood  DMdot  Oompaay  dnv  tho  iowMt  total  nrarao.  Daw 
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comen  out  ag»in  with  lowest  iMIMfHDeQt  and  property  ehur|iu 
■i  0-867d.  per  unit  The  averages  cf  the  table  indicate  in- 
«reascd  economy  in  all  the  itenu  of  ooeta,  and,  rather  .<iar- 
pMng^j,  a  diminution  in  the  load  factor  and  the  ratio  of  the 


it  is  somewhat  surprising  to  find  three  London  statioM  ftt  the 
head  of  this  list  in  1899.  The  St.  James'  sUtkm,  whik 
having  total  costs  higher  than  the  Charing  Gross  Company 
takes  icMsdaoM  tij  laMOB  «f  bim  oiifilMl  aiq^^ 
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VW.  la-OoaVMV  UaMaUma  Car*iMntatii«  Ctalapw  UsttwittOatiMt. 

being  Ml-8  fW  ktlolMtt  «l 
compana  vith  <1SS  ttt  fh* 
ConvMj.  The  lira  NsnraHlh 


ontpat  to  the  plant  capadty. 

graphically  in  Figs.  7  and  6,  the  TtlflM  ten  1896'  lo  1890 
Mas  tbsn  shown. 

b  Tihifl  IV.  are  given,  in  th«  order  «(  meiitt^  the  six  oont* 
]Mi^-iraditft  ■lettons  nhiofa,  in  18B8  end  189B,  heU  lowest 
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Onta  p«r;.Cirit  witk 


for  the  quantity  "Total  ooBts  plus  7  per  cent,  of  the 
eepital  sxpeaded."  With  their  iM«eesuily  bkh  eaoltal 
—  (emotlly,  in  oampuieen  «ith  fio«iMiM  iMmi, 
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30  ^ 

1"  4 


no.  12.' 


s      10     II     >i     u     11     tf  le 

tjnii  VvlUvt  fir  Cut. 

VoilHt^ii^*.  Carrw  nlatisg  CMS  fw  Cnitwilk 

SUM  UmIUS,  MlllBM  IMS. 

places  in  the  list  through  the  ch&ni;uH  in  their  respec- 
tive total  easts,  i'reetoa  occupies  the  sixth  place  with 
the  Inv  tohA  ooele  of  l-7Sd.  per  mi^  lad  tho  modecito 
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eapital  expeDditnra  of  £88-7  per  kilowatt  of  generating  plant 
tsaUUed.  In  Figs.  0  aad  10  ure  plotted  costs  of  worldng  in 
rslation  to  output.  Thp  mean  vsiuea  of  thu  load  factor  havt 
tcru  again  been  i  ^  'mTi  ■  1,  ivi  1,  aa  in  the  corregpnnding  ourves 
for  nianicipal  stauuiin,  higii  values  for  the  load  fikctot  arpoar 
to  Iti  generally  H-OHooiated  with  the  high  outputs.  Pu  lmps 
ikis  is  in  Urge  miasurc  dne  to  the  fact  that  the  hit-h  outputs 
are  introducod  by  the  London  conoems,  wbich  ixIm,  in 
general,  are  chanioterised  with  high  load  fwtort).  A  point  to 
bo  cutiwl  in  tlioso  ciirvts  i;  liow  apparently  insensitive 
to  Tariations  titbur  of  ouipiU  or  of  load  factor  aro  ibu 
items  (if  "  Oit,  waste,  watc-r,  and  stores,"  "  Ilepairn  and 
xnaintcnanco  at  Btaiiun,"  and  even  "  Mftnagemont  and 
property  clmrges," 

It.  inu.'it  ]>c  pointod  out  th:it  th<>  curves  representing  total 
revenue  arc  nut  plotted  on  the  same  ordinate  as  tho  costs  in 
etiber  Fig.  10  or  t  ig.  12  m  order  to  avoid  the  ooufueion  which 
wonld  otherwise  ocoor  through  their  re- crossing  the  oorTea  of 
total  costs  plus  capital  charges.  It  may  be  mentioned  that  in 
the  1699  curves  the  total  revenue  obtained  was  generally 
under  the  total  costs  plus  7  per  oeDt.  of  the  mpiUl  flxpaodi- 
toxe  for  outputs  under  a  mUum  milta  in  Iha  ^tK^aaAlbr  load 
factors  under  1 8  per  cent. 

As  in  the  cmo  of  municipal  stations  it  maj  1»  Hen  from 
Figs.  0  and  II  that,  while  the  item  of  "  W««M  »i  fttatico  " 
depends  on  both  conditiona  of  output  Mid  mid  fitotor,  U  is 
IMtrtiwilarly  mnailiTC  to  miatioM  la  Urn  bniu  (vu.,  ou^t). 


TH£  £IL£GTB0  CH£M1CAL  AND  ELECTRO- 

mtULUBeiou  nDUBraiis  ii  im. 

ST  Mm  B.  0.  ■WiW|  P4iC> 

IntrodaeUim. — The  past  year  has  not  been  miirked  l<y  any 
striking  diwWTeries  or  developments  in  connection  wuh  the 
electn>  chemical  and  electro  metallurgical  indnstrics.  The  pro- 
cesses for  the  manufacture  of  alkaliea  and  bleach,  of  chlorates, 
and  of  hypochlorites,  and  fur  the  refining  of  copper  and 
baliiun,  all  show  progreaa  during  1900.  Development  in 
two  indastrii^.'-' — namely,  the  ozone  and  aluminium  indus- 
tries— is  retarded  hy  the  limited  liiiid  of  application  for  these 
products: :  but  in  the  case  of  aluminium  this  is  gradually 
beinf;  widened,  and  the  oonsomptioD  of  tho  metal  ia  increaeiiig. 
The  caleium  carbide  industry  durinj^;  1J)00  ha.s  experienced  the 
fall  in  pricea  long  foretold  by  the  writer,  and  for  some  monthfl 
in  the  post  year  carbide  could  l>e  obtained  under  cost  prico  at 
several  porta  in  Kurop«.  This  break  in  values  has  had  serious 
tllccta  upon  the  production.  The  processes  for  the  extraction 
of  zinc  and  copper  directly  from  their  ores,  are  still  in  the 
experimental  sta^c  of  their  devclopiuent.  lititaib  of  the 
various  indnstriee  aad  processes  are  givaa  under  the  reepectave 
liniillilgi  bdow  :— 

I.  AlkaliM  nd  Btoidu-nie  annliv  of  ModtB  engaged 
la  tin  pradmUiaa  cif  ilkiliH  aad  UeMb  bgr  tlie  ebotrolytic 
ttsUmd  taw  fanwwwd  to  S7  9nAm  tKO»  tus  iDorease  being 
dm  to  CIm  flwt  ^  f«lM  of  OiOM  &  MUM  of  metion  a  year 
■go  an  now  opentiag.  Two  dMiioljtIc  alkali  factories  have, 
howmr,  MHad  opentioas  dnriog  the  past  year— namely, 
tk  Lm  OtemiX.iB  Fntnoe,  and  at  Bumford  Falls,  in  America. 
Tbe  MMttioa  in  tbe  former  case  is  due  to  financial  difBcnlties  : 
in  the  latter  case  the  plant  haR  been  tiandfoiicd  to  lieilm 
Falls,  N.Y.,  where  the  products  of  the  proctsSii  are  used  in  the 
manufacture  of  wood  pulp  hy  the  Burgess  Sulphite  Wood- 
Fibre  Co.  The  pioeess  laosk  widely  adopted  ia  that  worked 
out  ori^rinally  by  tho  "ElektroQ"  Co.,  of  Frankfort,  and 
firat  operated  by  them  at  (.rioshean  in  1890.  This  company, 
two  yearH  ago.  eut<'reil  into  a  working  flr^rc^meut  with  the 
Elektrockemisohe  Co.  of  Bitterfold.  and  nil  the  aubsidiary 
coiopauies  promoted  by  these  two  pioneer  firiiis  are  now 
operaling  under  the  technical  supervigion  of  tho  Frankfort 
company.  Great  secrecy  is  still  maintained,  and  no 
official  details  hava  been  pablished  oonceming  tho  process 


It  was  at  one  time  reported  to  be  a  diaphragm  process,  but 

Ahrecs  hw  ntaled,  during  tho  pa.st  year,  that  it  is  a  mercury 
process  ;  that  carbon  anodes  arc  used  :  and  that  a  current  of  air 
is  uaed  to  .wjnirato  the  amalgam  frci:-  '.Ih  unaltered  mercury, 
as  it  passes  from  the  cell.  Works  utilising  this  process  are 
in  operation  at  Orioslieim,  liitterfcld  (2),  Rheinfelden,  Lud- 
wiguhafen,  W  esteregelu,  Lamotte,  MoDthey,  Slaviansk  and 
Flix,  The  parent  company  has  been  very  succV-Hsful  from  a 
financial  poiol  of  view,  and  in  LsLts  and  ^^■-'J^J  dividends  of 
It;  per  cent,  upon  it.s  ordinary  share  capital  were  paid. 
Whether  the  subsidiary  undertakini,'s  will  prove  equally 
remuuerative  remains  to  bo  seen  ;  but  tho  costs  of  power 
anil  the  pricM  that  can  be  obtained  for  the  finished 
products,  most  BMMMEUjYS^fB  flw  dUhMOt  MOBtclM  ia 
iiiurope. 

The  process  next  in  point  of  importance  is  the  Caetner- 
Kdlner.  This  is  now  being  operated  at  Weston  Point,  at 
Ostsmienbarg  and  at  Niagara  Falls ;  while  a  modified  form 
of  tbe  OMtnat  odl  liM  been  detiead  iy  Solw»  A  Go,,  of 
BnMMl%  aad  k  Maf  vUUnd  at  tin  norin  at  oaMwaifii 
luigima,  nd  at  Daaati,  in  Bnaria^  TbiM  SMMM  1>  klw  a 
Bwoaif  OBO.  The  pioaoai  wotb  at  WMtoa  Foiai  ham  baon 
naj  tBomM ;  4,000 a.r.  Is  ao«  nliUMd  at  (kis  «otk%  aai 
dmdaodi  of  8  par  Mat.  npon  tha  orffiaaiy  ahara  oapttal 
have  been  regiuarly  paid  since  the  works  commeoMd  faU 
operations.  The  chief  events  of  the  past  year  in  oonneotiott 
with  thia  process  have  been  the  doli7ery  of  jadgmont  in  tho 
hyimal  Qnao,  "  Caatner-Kellner  Alkali  Co.  r.  The  Oommensial 
Development  (  orpriration  "  and  tlie  flotation  of  the  Castner 
Electrolytic  Alkali  Co.  in  the  United  States.  The  appeal  went 
against  the  ('astner-Kellner  ('o.  A  t  the  House  of  Lords  has 
now  given  its  decision,  tbe  case  iii  iinally  settled,  but  iho 
adverse  judgment  does  not  aflfect  the  position  of  tbe  Castner- 
Kellncr  Company,  for  tbe  whole  fight  hag  been  over  a  patent 
which  iaaol  worked  by  tliat  onnpany. 

The  company  flotation  in  America  has  been  for  the  purpose 
of  increasing  the  existing  factory  at  Niagara  Falls.  The  new 
company  has  a  capital  of  £624,000.  It  pays  two-Uurdl  of 
this  for  the  factory  of  the  Mathioson  Alkali  Co.,  at  Niofaia 
Fallf,  where  2,000  u.p.  is  now  utilised  by  the  Castner  prooeoL 
and  also  obtains  control  of  the  Castner  patents  in  tlie  UbUm 
States  of  Amerioa.  £1M,000  ia  to  )m  axpondad  inn 
increasing  tho  eapaeily  of  th«  plant  to  6,000  H.r.,  aad  Jt88,00(^ 
will  remain  ft?  workini^  capital. 

The  Hargrtavisli-Iilril  pro<j«S3  li  itiil  oiilj  opLial4jd  at  two 
IcKalilies,  namely,  at  Faniworlh,  and  at  Chauny,  near  ['aris  ; 
but  the  tir»C  unit  of  plant  in  the  large  works  at  Middkwicfar 
in  Cheshire,  is  eipuctcd  to  bo  ready  for  operation  early  in  1901. 
A  Company  has  also  t<eeu  lormtHl  to  parofaaao  the  patents  and 
work  the  process  in  Spain,  but  BO  dOtaila  Of  tUa  naw doVOloP' 
ment  have  yet  been  published. 

As  regards  tha  nmafauiig  processes,  the  Ilulin  prooeae  baa 
beoa  flaaaeiatty  uamoNBfol  at  L«s  01a\'ai».  and  these  fntfea 
an  now  stopped ;  tba  fiiefaacdaoo  aad  Holland  prooeas  haa 
passed  througli  anotlier  jMr,  ahaqoand  bj  tha  eoatoaiaiy 
"temporary  stoppagaa  flv  impramniente";  and  the  BfaodiB 
prooeu  la  aboat  to  iMoiva  trial  oa  aa  axtaqdad  indostrial 
seale  at  Sanit  Sainto  liaiie,  in  Ameriw.  It  ii  ia  tliia  quattar 
of  the  wodd,  in  fact,  that  the  moat  Important  developmento 
are  now  oocnrring  in  the  electrolytic  alkali  industry ;  for,  in 
addition  to  the  enlargement,  referred  to  above,  of  tho  Mathieson 
faotory  at  Niagara,  two  electrolytic  alkali  works  are  in  coarao 
of  erection  at  Si^iilte  S  iin'.e  Mm  i,  ,  ami  a  tiiiril  new  works  is 
beiiig  b'.iilt  at  Nt;if;ft'  11.  .At  the  latter  the  .Ackers  process  i.^  to  be 
used,  this  being  .-iuular  in  principle  to  the  11  dill  p.'ocess,  and 
diafacteribcd  by  tho  use  of  fueedsall  as  electrolyte,  with  molten 
lead  as  cathode  u;;^teiial.  These  three  new  factories  ure 
exppcted  to  b«  in  ouumuon  huluta  the  oiid  of  llWl.  Usher 
proct-stics  in  actuiil  use  are  the  Le  Sueur,  at  BerUn 
I'alls ;  the  Outheiun  Chalandre,  at  Chcvree,  >fonticr8  and 
Si.  Marci  1  ;  the  Spilker  and  Lowe,  at  LLopold.'-cliall  :  and 
tlio  Uebtr.  V'ereio.  /.  ('hem.  Production  prooesa  la  ffravity 
process),  at  Aussig,  in  Austria.  The  total  number  of  factories 
in  open^lon  and  bnikliug  at  the  end  of  1900  is  80,  diiitributed 
M  fOoimiB  flu  iolknriag  table. 
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Alaraininm.  — The  Eoropean  producers  of  aluminium  still 
maiiitaiu  iLuir  atlitade  of  reserve  vith  reg&rd  lo  their  uutiual 
output  of  the  new  metal,  and  refuse  to  give  any  figim-H  f  r 
publication.  Unofficial eetimatesof  thepastyoar'aproil  iction 
lor  the  eight  vorka  now  engaged  in  the  industry  range  from  .000 
tons  to  7,600  tOttft  She  writer  ia  inclined  to  regard  the  lower 
of  these  limits  as  nevest  to  the  ItKX)  world  prodnotioD.  riio 
Pittsburg  Reduction  Co.,  of  Niagara  Falls,  is  still  tlw  krgt  ^c 
single  producing  firm,  the  1809  output  of  the  two  works 
looatod  at  this  spot  having  been  officially  given  as  equal  to 
2,990  tons,  while  the  1900  output  is  expected  to  exco<d  this 
total  by  some  hundreds  of  tons.  The  fall  in  the  price  of 
Mdioiiiin  cwhida  wMeh  Iim  ooeinMd<Uwfaiiff  UKIO  will,  liow»T«r, 
art  be  triibontt  Ub  «fhato  span  tiMilonmniu  lajiaid^ 
ths  EuofMii  alnmbdiitt  irab  ham  takan  up  carbide  manu- 
fltotON^  tnA  new  UuA  tidi  has  9umA  to  yield  any  proiit,  a 
li^pr  wa|Mtloa  of  tiidr  (oww^  Im  dttfotod  to  tfa*  pi^ 
ticm  of alnmiaiom. 

Onriog  1900  the  number  of  worka  produoiug  aluminium 
bM  been  iocreased  by  one— the  works  of  the  8ooi6l6  Anooyme 
pour  rindnstrio  de  rAluminium,  ut  Lend  Gastein,  Austria, 
having  been  started.  A  fall  of  G3  metres  on  the  River  Aohen 
ia  uUliseil,  and  6,000  h  r.  b>\3  been  dovolopcd.  Tho  ori^'inul 
Nouhauecn  Aluminium  Ca  now  cuntrols  tliren  workn  — 
natuely,  ut  Neuhauaen,  at  Rheinfelden,  and  ai  Lend  (insitcin ; 
aiid  Li  tha  whole  of  the  14,000  a  r.  available  in  tii&3«  works 
were  devoted  to  the  production  of  the  new  metal,  the  output 
would  exeeMl  chiit  of  the  Pittsburg  company.  The  Utter  com- 
pany hae,  howcvor,  been  extending  its  works,  and  it  hu«  now 
generating  and  tranforming  machinery  equal  to  10,0i  0  a.r. 
install«<l  lit  Niagara  Falls.  The  whole  of  thi3  is  to  be  dentod 
to  ftlumiuium  production  in  the  coming  year. 

With  rejfttrd  lonew  developmentn,  the  I'llLsburg  Alutniniiim 
Co.  are  Inuldiiig  a  fnctorv  at  fcihawinigan  Falls,  in  Canada, 
which  is  cxpuctod  to  be  ready  for  operation  in  1001.  A 
6,000  u.p.  piani  ia  being  installed,  but  it  ia  doubtful  whether 
the  whole  of  ffaie  will  ba  deroM  to  ttw  manufaotnra  ef 
alumininm. 

The  totol  power  now  available  for  aluminium  production  is 
66,000  H.P.,  but  not  more  than  ooa-half  of  this  ia  at  present 
■lUised  in  the  manufacture  of  the  metal.  The  eight  works 
engaged  in  the  prodaotion  Me  loeeted  «a  fi^m:  Niagin 
Falls  (2),  Foyers,  NeubkUB,  rOi^inMAmn^  Uag  OHicta, 
Le  Praz,  St.  MiebaL 

No  new  almalnittm<lfafertl<g|«o>aw  of  any  practioel  Talue 
baa  made  its  »p|peeTanoe  doriiif  IflOO ;  nd  all  tba  faqtoiriaa 
engaged  in  the  industry  opento  littiar  tke  HeiMdter  fbe  Hdl 
inooaia.  II  ia  lataceattog  to  aoto  flut  tfae  Eadidi  Hanidt 
Mtonfteiiimtoim^fhaltteBcUMAluilnimGlo^bm 
IM  an  millMiliOB  praying  foreii«laBaliMi  oitlM  ItCi  o(  tiUa 
petant*  ui  Amwica,  judgmaBlluebaaiBatluldaliTeradia 
tfae  niDfaraoted  patent  case  ooooeming  the  Bradley  patents.  The 
Oowlaa  Company,  who  own  these  patenta,  have  been  successful 
in  their  suit,  and  it  is  expected  that  all  companies  carrying  on 
electric  furnace  operations  will  have  to  obtain  licences  from 
the  Cltiveland  Kloctric  Smolting  Co.  Thia  maj  tBatk  the 
poeitioQ  of  the  Pittoburg  Beduction  Co. 

The  selling  prifie  of  aluminium  in  sheet,  bar,  or  rod  form, 
ha.i  undergone  no  roat-erial  cbans^  during  the  past  year. 
Aluminium  for  tlucsrical  purpo.se.'i  11^  being  sold  under  ooat 
price  in  America.  \ir-,  at  Is.  ^d.  per  pound  at  the  point  of 
*  n«  ffHfrMsM,  VefiatlNr,  UNl 


oon^nmption.  In  this  country  the  ohaige  for  aluminium  in 
tfae  torn  of  wire  ia  la  par  pound  Iqc  Inrge  orders. 
Tfae  eppiiqiliww  of  ■hnsimnm  wn  nol  nodergone  any 
greek  estaBikii  doling  lim,  bat  ttie  ethibito  of  thia  metol 
at  the  BaiiaBdiibiliaii  eie  eneatod  to  Mvat  awtoifo%te 
the  dewlqpaart  of  tUe  aide  «l  tbe  indnatijr.  Ill  nae  for 
eleatrietl  aondiMtan  la  atfll  oUefly  eonfinad  to  Ameriea. 
On  tfaia  aide  of  the  Atlantic  there  is  a  diipoeition  to  doubt 
fto  donbility  when  exposed  to  atmospheric  induenoea. 
Reports  upon  tbe  earlier  overhead  lines  of  the  metal  in 
CaUfomia  and  elaewhere  are  beginaing  to  appear;  these 
art"  on  the  whole  favourable  to  the  new  metal.  Where 
breaks  have  occurred,  they  are  gtuerally  tniecd  to  bad 
lengths  of  wire.  In  thi.i  crmatry  the  only  practical  instal- 
lation of  aluminium  is  at  NorthRllertoi),  in  Yorkshire,  in 
connection  with  a  Bmall  lighting  i^tation.' 

One  of  the  most  Btriking  develojiint-nt.?  of  the  past  voar  in 
cnnncction  with  the  utilisation  of  aluminium,  hit  bean  the 
success  of  Heraeu.t,  of  Ifanao,  in  tlermiiny,  in  jointing 
the  metal  by  a  new  method  of  auto(,'enous  &ulderiiig. 
For  many  years  the  difficulty  of  aoldenug  alu-mnium  by 
any  of  the  ordinary  melhod-s  lia.i  hindered  the  applic»'.ion  of 
the  new  metal  in  the  indu.stric^  and  the  ar:g.  Maay  solders 
have  be«n  invented,  but  with  the  exeeplion  of  that  of 
Hicimnb',  none  of  these  have  given  strong  and  durable  joints. 
Heraeus  makes  use  of  the  fact  that  at  a  oortain  temperature, 
far  below  its  melting  point,  aluminium  becomes  plastic  and 
can  be  kneaded.  The  &lgt»  of  tbe  plate  or  ends  of  the  wires 
to  be  joined,  ate  raised  to  and  maintained  at  tfaia  temparetan, 
and  are  kneaded  together  until  on  homogaoeaa  UtOM  of  ma4al 
baa  been  nrodaoad  at  tbe  point  of  contact. 

At  the  Facia  Eifaibition  a  wire  Sft.  long,  medo  np  of  It 
shorter  Bieaae  eddeced  togetfaer  by  tlie  Henena  method, 
attracted  oceuidaBUe  attaatioii. 

It  ia  eraeeted  bj  the  toveotor  that  the  new  method  «fll 
prove  flerftMble  to  mamvCMhutog  large  veaaab  of  ■fauniainn 
for  cbemioal  pwpueaa,  aad  n  Waaal  faea  ibeady  bean  eon* 
dtracted  by  tbo  Mw  melbol  out  of  Ave  aapeeeto  plaeae  of 
aluminiom  nleto  10mm.  thiok,  with  n  capacity  of  87  cubic  ft. 
This  veaael  baa  stood  a  teat  of  8  atmoapberea  intemal  pressure 
without  showing  any  leakage  at  the  joints. 

The  interest  in  the  various  alloys  of  aluminium  increases, 
as  it  becomes  more  and  more  apparent  liiat  the  u^jcn  of  the 
unalloyed  metal  are  very  resUicted.  In  Franc*  separate 
companies  have  been  tloatc<l  to  ta'fie  up  the  manufacture  of 
special  alloya  of  the  lifjhl  metal,  and  •'  I'artiniura  "  and 
"Albradiuni" — two  of  iht^nf-  alloys  are  e\poc;ed  to  have  a 
wide  fifldof  nsefolncf*?.  The  foruior  i^;  an  alloy  of  ulutniaium 
and  tungsten,  and  it  ia  u.'-chI  iu  the  i:iiiti>r  car  industry  for 
porlion.f  of  the  Btriictural  work  of  the  wirriajies.  The  latter 
is  an  alloy  containing  copper,  nickel,  zinc,  pbosphorui,  and 
aluminium,  and  it  tttke.s  u  polish  equal  to  that  of  silver. 
.\Dother  series  of  alloys  of  the  li;dit  metal  made  in  Franoe 
contain  tin,  copper,  r.mc,  and  i\hi minium.  The  specifio 
gravities  of  these  alloyH  varies  between  '2  h  and  T'l.  They 
are  used  for  casting  tbe  more  delicate  parts  o(  instruments 
and  machineti  which  ha\e  hitherto  heeti  made  entirely  by 
the  lathe.  Regarding  other  applications  of  aluminium — 
military  outfits,  boat  building,  printing,  and  metallurgioal 
reductions — there  ia  little  new  to  report  during  tbe  past  year. 

The  campaign  ia  Booth  Africa  gave  a  brief  boom  to  the 
tiede  in  aluminium  camp  oal&ts.  The  use  of  aluminium  for 
piiotiag  parpus«:]  ia  awAf  making  headway  in  England 
more  qokk^  in  Gerineoy  and  in  the  United  Ktelai 
The  Goldadmridt  prooeea  fbr  obtaining  high  temperaturao  for 
welding  purposes,  if  maena  ot  a  mixture  called  "  Tlianait " 
(aluminium  powder  and  oxida  of  itoa),  hae  nttraetad  anall 
attention  dnnqg  1800;  b«t  it  me  iUUf  domibad  tim  |aa»* 
ago  asd  little  hm  baen  eddcd  to  the  iaioAmtiM  On 
given.  Th$  Tkm,  hamvm,  legiidad  it  ae  n  new  iomntiaa, 
uid  devotod  e  eolnnm  to  ite  dieaedptioa  ia  Beptamber  laat. 

Caldtmi  Carbide. — The  chief  event  of  lI  e  pa4  v  l  ar  has  been 
the  heavy  fall  in  the  aeUlnf^  price  of  carbide    a  fall  which  has 
pnt  a  sudden  end  to  the  "  boom'  m  carbide  commencing  in 
1897.    This  financial  oollapee  had  been  foreseen  by  the 
•  n«  JMrMui,  Ostebsr  »,  UWL 
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'WBlw  ind  If  oUmm  irbo  tad  mate  »  ^mIiI  ttody  of  the 
giovtb  of  Uiia  BMT  iodortcr.  Mil  It  ta  Imt  tltt  iMwitaU*  nsult 
of  dMOMMpMolatlOQ  thrt  MmM  the  «  boon."  rad  of  the 
oifcr^piodaotiaa  to  wUeb  duit  mwdaMon  |m»  liH.  Aft  tho 
«omiiMiM«iiunt  of  tha  jaw  mtmSit  ww  ullSigf  far  £1S  to  ISO 
per  (on  at  the  various  loealtUes  in  Europe  vhere  it  wao  nuau- 
laotured.  Six  months  later  carbide  oould  be  obtained  to-b. 
at  Hainimrg  or  Rotterdam  for  £10.  10:^.  per  ton,  thie  prioe 
inolndinK  packages  and  freight  to  the  two  ports  named.  The 
carbiJc  factoric"i  cnanot,  in  most  CAtcs,  make  any  profit  (it  this  : 
low  price,  ami  many  of  them  hjivu  clo^J  down  for  au  " 
indefinite  time,  while  others  are  aeing  their  pnwpr  for  tlie 
mauuf^turo  of  clcotro-chomioal  product*.  At  the  ^oQual 
meeting  of  the  (icnnau  Acetylene  Con^rt'^.f  ■•it.  l^uKH^ldorf,  In 
September,  19iiU,  tlie  futare  of  the  in  litstry  via  ihe  subject 
of  a  aomewhat  hiAtod  disougsioD.  Atirl  I.iebetanz  stated  his 
tionTiction  that  tutiuy  of  thi>  rpc  ntljr-built  carbide  works  run 
by  water-power  were  lia<]ly  placeil,  and  would  never  pay.  In 
his  opinion  carWdo  works  dtrisiui,'  ihtir  power  from  blast- 
furnac*'  f;asHH,  in  tht?  Oi'ntro  of  manufaotiirLng  diL^tricta,  will 
be  bnilt  in  the  ne^r.  fow  years,  and  will  oompete  suooessfally 
with  the  watec  po'.vcr  fitotoriea  situated  in  remote  corners  of 
Europe.  I>r.  ManHt«ri>erg,  of  Berlin,  objeeled  to  this  threat 
of  increased  competition,  and  stated  that  every  carbide  works 
ill  operation  was  losing  money  at  the  prices  ruling  in  ,Scpt«m 
bar.  In  his  opinion  a  prioe  of  £15  per  ton  would  havti  to  he 
regained  before  profits  coold  ba  mada  by  existing  works.  The 
writer  doubts,  however,  whether  tbe  price  of  carbide  can  be 
reatoNd  to  this  figure  now  that  tb«  supply  has  overtaken  the 
danand,  and  it  is  more  probable  that  the  future  price  will 
fluctuate  l>etween  XIU  and  £13  per  ton,  a&d  that  tlMoa  fee 
torka  which  cannot  mannfaatnrs  kt  this  fi^ta  'trill  devote 
tiuir  alactrieal  powar  to  ottiar  foipoaaa.* 

The  Ml  in  |inoo  of  anrbido  li  on  uadonUcd  miB  to  tbost 
itttaraatid  in  tba  mi^Imm  ^^itbg  buaiaata,  lor  It  ladaoes 
by  80  to  00  par  obdI.  «o  OOi*  «I  ttor  ww  malarial, 
and  will  enable  aM^ytene  to  oonpolo  aa  ao  iUomlaaat  on 
mneh  more  fawoial^  tamit  wiUi  gaa  «ad  oiL  Tliii  view 
found  expression  in  aeveral  speeebM  at  tbe  Dusseldorf 
€ongrei>s,  and  there  will  be  a  strong  and  interested  opposition 
from  this  quarter  to  any  attempt  on  the  pari  of  Otrbide 
mannfactiirera  to  restore  the  old  level  of  prioee. 

Then-  are  already  l!l  central  siipply  stal.ons  for  acetylenB 
gai>  ui  opvtatioD  in  Europe,  and  live  m  U.S.A.  Tho  use  of 
the  new  illuminant  for  railway  carriage  lighting  is  also 
extending  rapidly  on  tho  (Continent.  Dr.  IXom  eeiimates  tbat 
the  oonsttiuplion  .if  carbiJ.j  by  the  Prussian  State  liaOnaj  IB 
1900  for  this  purpose  will  amount  to  s,t;O0  tons. 

The  numli  r  df  ar  ^^tylene  supply  .sEattOnS  now  in  exiiiteiicn 
has  (•naliled  rolinhlo  fisuros  to  be  oijwined  for  the  actual  cost 
of  tlio  ('UJi,  whiju  f^eueratin^',  punfyint,'  and  distributing 
chargci  have  been  met.  Although  oarbtdij  hus  been  greatly 
improved  in  quality  since  tlio  early  days  of  tbe  industry, 
purificstinn  of  tht  iicelylene  gaa  i.s  Rtill  tfhvJniehi  f-.t^f-nttal :  and 
on  tliift  account  the  u.'^r  of  .'^inall  d<iiiie.Htie  i.^eneratfirn  ih  not 
extending  iu  iocahties  where  central  supply  stations  can  be 
operated  nnder  favonrablo  conditions.  The  price  -  charged  by 
theee  central  supply  Hiatioaa  for  acetylene  gas  in  Kurope  have 
ranged  from  idi.  to  758.  per  1,000  cubic  ft.  In  England  the 
price  charged  at  a  central  supply  station  in  Kent  is  60b.  Tbe 
fall  in  the  price  of  carbide  will,  of  course,  be  followed  by  a  drop 
of  from  SO  per  cent,  to  80  per  cent,  in  these  charges  for 
aoa^leiM  gaa,  but  acetylene  at  458.  per  1,000  cubic  fL  is 
only  equal  to  mnl  gm  at  4a.  6d.  par  1,000  cubic  ft,  and 
its  use  will  tlierefeire  ;3tiU  ba  laahriolad  to  ooontiy  dialiiato 
where  oil  is  its  chief  rival. 

Owing  to  the  unsettled  state  of  tbe  ladnrtrjf  ao  eatimate  of 
'Um  atnooiit  of  oaifaida  pnodnead  in  Eoiepa  «  Amarioa  dnziog 
IMOauboMBadipaa. 

Tbo  Qunbar  of  ipmba  birilt  for  manaCMtmiBs  carbida  mw 
aiacedc  100,  but  it  ia  aafa  to  prophesy  that  not  one  of  tbeae 
baa  been  enpiioyiai  the  whole  of  iie  available  power  for 
carbide  production  during  the  past  yeu.    Several  eompanies 

*  111  this  oonnryrtion  it  in  ititereatinh'  t<>  n-ite  that  tJie  I'ntoin  CvljjfW  0>., 
ol  U.ij.A.,  we  lellisg  carliJe  packed  (gr  cx|wrt  M  £12  per  t«a,  wid  ttutt 

luB*  aoHranii  have  b««a  espMted  ky  tUteeoipuvtaEMivpaandtetha 


have  foiled,  otboN  bnw  Mdenfona  vaeonafeuction  (tbe  modem 
method  of  eaonbg  fulare),  and  many  works  have  tem- 
porarily saspendad  operations.  A  French  authority  has 
aatnnated  tlmt  tbe  world's  production  nf  e.irliide  m  11100 
wonid  aqoal  308,000  tons.   If  one  divides  this  toUt  by  three 

tbo  tuotiaBt  iriil  is  tho  initor'a  opiniaii,  bo  aaonr  tba  aotoai 

figure. 

As  regards  the  production  of  cnrhiilo  in  the  Fuitod  Kiug- 
dom,  the  Itritiah  Aluminium  Co.  ha\u  now  taken  the  manu- 
factarc  into  tht^ir  own  hands  at  Foyers,  and,  if  refpiiroii,  oao 
produce  ;i,fX>il  tons  of  carbide  p«r  atinnm.  The  Acetylene 
Illniiiinatiug  Co.,  who  formerly  rtnted  the  power,  now  confmo 
their  activity  to  distributing  this  c*rbide  to  the  cocsun.er. 
They  have,  liowover,  taken  up  the  installation  of  central 
supply  .stations  a.^  a  branch  of  their  busineas,  and  have  made 
some  progreiis  in  this  direction  during  the  year. 

There  have  been  one  or  two  judgniente  of  intero«t  delivered 
during  1900  relating  to  carbide  patents.  In  Kranoe,  tbe 
lUiltier  patent?  have  been  upheld,  and  all  companies  which  do 
n<it  operate  under  thtsc  patents  will  now  have  to  look  forward 
to  infringement  proeoedings.  In  thia  OOWitry,  the  Acetylene 
Illuminating  Co.  have  won  a  similar  aaao  againat  the  Midland 
Acetylene  Co.,  bnt  aa  the  latter  company  is  in  liquidation* 
and  did  not  defend  the  suit,  tbe  victory  is  not  of  mooh  piOC- 
tical  value.  The  United  Alkali  Co.  have,  however,  mnr 
commenced  to  manufacture  carbide  in  Lancashire,  and  it 
will  be  of  interest  to  see  whether  the  oompaoy  claiming  a 
monopoly  of  carbide  manufacture  nnder  tba  Wilaon  patento 
will  TCotiifa  to  dght  tUa  mooh  mora  importMit  oodiniilthj 
corpomtion. 

Chlorates  of  Potash  and  Soda. — The  number  of  works 
producing  cliloratea  by  the  electrolytic  method  has  he?n 
increafed  by  one  ainc*>  the  date  of  tho  la.-Jt  report,  a  small 
fiioiory  at  Alby,  in  Sweden,  baring  ooinmenced  operation!) 
towards  the  end  of  IH'J'J.  The  total  nnmber  of  electrolytic 
chlorate  factories  is  now  11,  situated  as  follow!?:  United 
States  three,  France  two,  Sweden  two,  (Jerraany  two,  Au-tria 
one,  Switzerland  one.  These  11  factories  have  about 
40,000  u.p.  availabfo  (ot  the  manufacture  of  chlorates,  bat 
the  majority  of  them  have  produced  carbide  and  other  electro- 
ehemieals  in  addition  to  eblon^  during  the  past  year,  and  it 
ifl  impoffliblo  to  give  any  reliable  estimate  of  thaix  oatpot  of 
chlorates  during  1 900.  It  is,  however,  probable  tiutt  IDO  ptO- 
portion  of  tho  world's  total  consnmptioa  <d  eliiorateB  nppliad 
by  tlio  electrolytic  works  is  gradually  inoraaaliig,  and  that  the 
old  Liebig  prooea  is  loaing  gnond.  OuilM  ia  a  feoant 
survey  of  tho  Preneh  ehemioM  iddnatiy,  aafciBBatad  tha  ontnit  of 
chlorates  in  France  in  1890  a.t  3,dB0taini,of  vhiob  total  0,000 
tone  was  supplied  by  tba  two  deotrabtio  worhi  «t  St.  UielMl 
and  Ohadda,  in  Sawr,  hkI  OBijr  OCO  tola  bj  tha  two  oUor 
faotoiiaa  nriag  Am  LMtg  prooaaB.  Tlw  itaofifT  of  MliUar 
that  tba  addttMtt  ol  a  smtul  quantity  of  potaaaiom  cbronutto 
to  tin  alaetroljtio  oall  greatly  increases  tbe  yield  of  chlorate 
per  elaetrioal  hone-power  hour  (according  to  Hauasorman  this 
addition  dooblee  tho  practical  output)  will  no  doubt  bo  gone 
rally  adopted  in  the  electrolytic  worl.?,  and  it  would  therefore 
seem  probable  that  before  1905  the  Litibig  procei-s  of  chlorate 
manufacture  will  cease  to  be  worked.  Another  improvemoni 
in  tbe  working  of  tbe  ehbrate  cell,  which  may  lead  to 
important  practical  result?,  is  tleil  dtscnbed  in 'a  r.-cent 
German  patent.  This  depetid.s-  upon  tbo  uso  of  a  small 
quantity  of  alumina  in  the  ceil,  in  urder  tn  combine  with  the 
sodium  hydrate  as  it  form ;  at  tbe  cathode,  and  thus  reduce 
the  losses  resuluug  froiu  ijccondary  elect.-l)lys:.^.  The  efiicleucy 
of  tho  chlor;ite  cell  iis  originally  worked  was  only  about 
20  per  cent.,  .so  tboro  ; ;  wide  margin  for  improvement. 

During  the  past  your  Carlnen  li;is  puidished  some  details  of 
the  proee'LH  worked  at  Mansi.ioe,  in  bwedon.  No  diaphragms 
are  employed  in  the  cell,  which  is  charged  with  an  alkaline 
electrolyte ;  and  this  claim  in  the  original  patent  granted  to 
Carlsen  (Swedish  patent  3,G1-1  of  1890)  is  held  to  invalidate 
the  later  patents  of  fiolhier  and  of  Schuckert  &  Cie.  relating  to 
tho  addition  of  alkalies  to  a  chlorate  cell.  As  the  writer  has 
frequently  pointed  out,  however,  most  chloraLo  pateuta  aro 
invalid,  and  Oariaan  hinaalf  was  aotioipoted  bj  Cbatles  W«t\ 
in  hii  patnt  Na  10.7M  of  lOU. 


^  Kj  .  d  by  GoogI 
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The  price  of  chlorates  iiM  increaised  20  \m  ctnt. 
daring  the  p&st  year.  On  Doc«mber  81,  1899,  chlorate 
of  potssh  was  selling  fur  8^d.  p«r  pound  in  South  L&ncasbire, 
and  12  mooths  later  it  yna  qnotsd  at  &jd.,  tbe  rim  of  Id.  per 
poand  being  chiefly  due  to  the  advance  in  the  cost  of  f  oeL 

The  cliief  eTent  of  the  year  in  the  chlorate  industry  has 
been  tho  trial  of  the  law  oaee  St.  Helens  Corporation  r.  United 
AUcali  Co.,  arising  out  of  the  disastnios  explosion  of  a  chlorate 
■ton  at  one  of  the  works  ot  the  latter  company  at  Bi  Helena 
in  May,  1B90.  The  Corporation  claimed  £5,000  damages  for 
the  deetruction  of  a  gas-holder  at  tbe  Corporation  Gas  Works. 
The  United  AUnli  Co.  dntad  liabiUty,  asaoiti^  thai  oUonte 
«f  poiMb pttuwm  not  pnriously  regazdaS u aa oieloimb 
Alltr  •  langUiy  tdat  the  j/nj  decided  that  tiN  MBBj^iia^oa^ 
to  Jim  kBvm  Hut  MMim  of  potash  per  it  «w  oa  nphinvs 
«aiN  oerhda  mdMIom,  mmI  mt  gnpav  dnhvAnh  ought 
to  luim  ban  taian  to  prarant  ttnaa  oonfitioiM  aiiring  in 
thalr  works.  Jn^menk  was  gireo  in  aeeozdanee  with  this 
Tardiet;  other  claims  for  damages  will  now  probably  be 
settled  by  arbitration.  The  practical  result  of  this  explosion 
should  be  the  banishment  of  all  wood  and  other  inflammable 
materials  from  tiia  biiildii«gt  to  wUob  dilocalaa  am  nada 
or  stored. 

Copper. — The  pii:3t  year  has  bc«u  marked  by  a  oontinnanoe 
of  the  high  priees  hr»t  obtained  in  It^,  for  all  classes  and 
brands  of  copper.  Tbe  control  of  tho  market  by  the  Amal- 
gamatefl  Copper  Co.,  ol  Sitm  Jacaej,  wludi  Memad  to  be 
v«aktjuiug  towards  Um  ni  1899,  baa  baan  sfareogthened 
during  1900,  and  tbeza  lypasm  to  be  little  chance  at  present 
of  copper  sinking  baok  to  lUi  ftlflaiac  level  of  price — about  £60 
per  ton.*  The  new  minin;^  companies  wluoh  were  floated 
dniing  1899  havt  not  yvl  bad  much  effect  upon  the  \-isibl6 
npiihaa  of  tba  metal,  and  the  wDdd*!  outoat  of  aMmr  for 
19D0«ill  not  ba  gnOly  in  oxoaH  of  lliai  foe  im§.iiliaD 
470/100  taaa  wim  siwUiaad. 

Of  lUi  taty  it  It  MV  arttaoaatoa  All  44  par  aant.  ia  iMtoBd 
bv  daotnd^  to  tha  42  nitaaiiai  «f  Bnropa.  Anaitoa,  and 
tba  Fw  Eaat.  Theaa  ii  raflntriaa  aw  ittoatod  aa 
America.  8 ;  Germany,  9 ;  Franco,  8 ;  Knghwd,  T; 
4  ;  RoHsia,  B  ;  Japan,  2  ;  Australia,  1. 

Only  one  of  these  —  that  at  Papenburg,  in  Germany — 
statis  with  tho  ore  as  raw  material;  tbe  remaining  41  um 
black  or  lji  K.--4?ineriscd  copp!!r  for  their  Bn<ides.  The  process 
used  at  I'apcnburg  ia  that  of  Iloepfnoi,  and  ia  combined  with 
a  nickel-extracting  procoss.  Xory  few  details  havo  yet  been 
published  concerning  the  praotical  operation  of  this  plant,  and 
i;  is  not  ycit  proved  that  the  process  is  a  financial  success. 
A  ciimilar  works  was  to  have  beuu  entsblislied  at  llumiit<tii, 
<  Intario,  hut  some  hitch  hag  occurred  in  this  development, 
and  for  tho  moment  the  installation  at  iha  Uuepfoer  process 
at  this  place  is  suspended. 

The  latest  estimates  for  tbe  prodaction  of  electrolytie 
copper  by  the  Americ&u  and  Karopean  re6nerifH  give  a  total 
of  210,000  tons,  dh-ided  aa  follows:  U.S.A.,  172,:^.S0  tons; 
Enrope,  37,670  wns. 

Several  new  copper  reiining  prooaaaes  have  b««a  deaoribed 
during  1900,  but  it  does  not  appaar  Hhhbi  uof  of  thaaa  an  ye* 
worked  upon  an  mdnatcial  aoale. 

Id  Amaiiaa  tila  *Allblgtoa  Ooppar  Ga"  piopoaaB  to  extract 
tbe  copper  from  a  poor  ore — mined  in  New  Jersey — by  roast- 
ing, crushing  and  leaching  with  sulphuric  acid,  and  eleotro- 
Ijaing  the  resultant  solution  of  copper  aolphate.  The  ore 
eoDtains  2  per  eaot.  oopper  and  a  90  par  aant.  extraction  ia 


anaotad.  to  Engiaiid  Oowpar-Oolaa  paopoasa  to  dwosit  tubes 
ana  othar  boUow  aitiolaa,  I17  maaaa  of  »  nmidnl  mtieallT 

K ad  to  tba  dq^ttog  nlk,  and  naoMig  at  •  btali  naad. 
fciotbmof  tbaalaotnibto  la  and  to  «ndiioa  to  math 


dapnito  of  tha  mtat,  ana  agate 
ati^a  «f  aU»--ata  flma  du^aaaed  witb.  Tbam  would 

to  M  DO  doubt  that  this  method  yields  satisfactory  deposits, 
Imt  the  priority  of  Cowper-Coles'  patent  protecting  this  feature 

•  Ah  «  resuit  f  ttir  rr.oiDUiiMUM*  of  eopym  »l  i  (;nrr  niai'.r  £70  ,i^r  i.jii, 
il  it  iaUirekluig  nu:e  liwt  tli«  Kio  Tinto  Ci>.  au  SO  yet-  uCiiU  diti- 
deed  to  iu  ahuTholdcrs  for  Xht  jnr  1899,  *i>d  otmeii  Utfft  <uuu  forvan] 
■nd  to  rMcrv*.  HiM  prorn  the  oorrwtncM  o(  the  opinioii  tb«t  oopiier  oaa  be 

produced  M  imMDt  for  abwl  £40  jnt  UB,aad  Um  tbeMnrpin*  k  cUmr 
imtt. 


iBiiga  munoar  «  woer  paper  worcs  id  £  canoe,  j 
elaetaoljaad  an  water  preparad  to  Iba  Hanulti 
statOiatog  or  dypfaittog  aawaga  baa  not  pnmd  ; 
and  tbe  wiatollationa  at  WoftUag,  LytbUB,  Ipf 


ia  disputed  by  Wilde ;  and,  according  to  Lees,  tho  muthod  had 
been  in  use  at  Owens  College  for  some  years  Itefor^  (lowper- 
Colea'  patent  applioition  was  filed.  Litigation  may,  therefore, 
be  expeetod  if  Cowpar-Coles  attempts  to  enfoioe  the  oUima 
of  btopatflDt  Ko^  1«,S10  of  IdOgi 

Hypochlorites. — The  electrolytic  methods  of  producing  hypo- 
chlorite of  soda  Bolntions  for  bleaching  wood  pnlp  and  textile 
goo'la  are  malxini.'  progress;  but  it  is  exceedingly  difliciilt  to 
obtain  any  reliable  information  ooneorainp  the  actual  number 
of  works  and  factories  using  thene  inolhods,  or  any  accurate 
figures  for  the  aggregate  horse-power  employed.  Tlic  methods 
have  been  most  widely  adopted  on  the  Coutineui  of  Europe  ; 
and  in  Germany,  Austria  and  Russia  a  large  number  of  the 
textile  bleaching  works  are  now  using  electrolysed  salt  sola- 
tions  in  place  of  bleaching  powder.  The  latest  a^iulable  in> 
formation  relating  to  the  various  modifications  of  the  original 
eel!,  deneribod  by  Charleti  Watt  in  English  patent  No.  13,76^ 
ol  1H51,  is  [fivcn  below. 

The  Hermite  foua  of  cell  is  in  use  at  StjeiniiDn,  to 
Norway,  for  bleaebtog  aolphite  wood  pulp.  The  datlr  oalpa^ 
of  tbia  mill  ia  l,70O^a.  imlp,  nsing  187kg«.  salt  and  75  ilt. 
Itif  alflo  to  ma  for  •  aimilar  purpose  at  BaaoiuMa,  aDd  at  • 
laiaa  munbar  of  other  paper  works  to  Franoe.  The  oaa  of 
   .  i_       Hermita  aiU  tor 

IpnrUb,  anA 

other  places  are,  the  writer  believes, ''aU  dlamantlad.  At 
Havana,  in  Cuba,  however,  a  similar  proaaia  ia  atoted  to  be 

working  KucceH.sfuUy.  The  Kellner  hypochlorite  cell  ia  in 
use  atllallcin,  near  Bakburg,  in  Austria,  where  20,000kgs.  of 
wood  pulp  iH  being  produced  per  day.  It  is  alno  u^ed  at  the 
paper  works  near  (Jrat/,  in  tho  Isatne  country,  and  at  tho 
Kdlner-Partington  Paper  I'ulp  C'o.'s  new  works  in  Norway. 
Oebauer  A-  Co.,  of  Charlottenburg,  have  undertaken  tbe  intro- 
duction of  this  cell  in  the  lixtilo  industries  of  Europe,  and  it 
has  already  hma  installed  in  a  Ltrgn  number  of  bleaching 
works  in  Garmany,  Switzerland,  Holland,  andl  Russia.  With 
tho  Intest  form  of  KeUaer  cell  a  10  per  cent,  salt  solution  ia 
uHed,  and  a  60  par  aanfc.  anmnt  tMmtj  ia  aaU  to  b» 
obtained. 

Tha  Vogelsang  cell  is  in  u.se  in  a  Urge  number  i>f  textile 
factories  in  South  Germany,  but  no  new  facts  have  beeu 
published  concerning  its  progress  during  1900.  The  hypo- 
chlorite cell  patented  by  Haas  and  Oettel  diflers  from  those 
named  above  in  that  carbon  is  used  for  anode  material  to 
place  of  platinum.  This,  of  course,  greatly  reduces  the 
ori^'inal  cost  of  the  cell  but  it  necessitates  tbe  settling  or 
filtration  of  the  electrolysed  solution  before  use.  A  very  full 
description  of  this  cell  has  recently  been  published  by  Oattd, 
who  claims  that  it  is  the  most  eflicieot  of  all  the  odla  m  oaa 
when  producing  hypochlorite  solutions  of  high  conoentntiOD. 
The  eall  ia  to  pnstiaal  opatatioo  at  tba  wou-blaadbiag  work* 
of  WoUe,  at  Am!,  in  Bmw. 

00m  hjpoaUQcito  eaOs,  oonooming  whkh  bo  ftaab 
infetiMtk»  Ma  baan  pnUiAad  dnriog  U00»  an  tba  Oorbto» 
the  StebiHnr,  and  the  Wodt  Tba  fiaat  ia  to  naa  at  Naw». 
the  second  at  many  placea  to  Sonfbam  Bnaata*  wbila  tbe 
third  is  used  for  disinfeotins  parposes  at  HaTana,  to  Cuba 
No  English  bleaching  firm  has  yet  adopted  the  deetrolytio 
mc'thod  for  preparing  hypooblocite  solutions ;  but  the  tnaia 
to  which  reference  was  made  in  tbe  last  report  are  being  con- 
tinued at  Bradford,  and  doubtless  tbanmUa  obtaintd  wiU  b» 
published  daring  the  piesant  year. 

(3V  to  MHchiML) 


CuiliielBarel  Ux 
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FlfBKTS  nPIKlVG  II  IMl. 


The  following  is  a  list  of  tlie  ii  iknls  of  inton^^t  to  sleclrioal 
engineers  wLicfi  fiinlfSiw  spi'citilly  uxtcndpd  l<y  recommenda- 
tion of  tlii^'  ,lutlici;-il  ('  iniinittPi'  of  thci  Privy  Councilj  will 
expire  diirinp  tlu'  prt's.-iu  year.  The  list  incladea  only  ihose 
jiateiits  I  >f  iNsT  vs  hlrh  have  been  ktgi  in  Aum  op  to  dftta  by 
fwyment  of  the  renewal  fees  : — 


(1887). 

No. 

127 

Jftii.  7 

2yX 

Jan.  la 

btfb 

Jan.  15 

665 

.laD.  15 

701 

Jao.  15 

7a-! 

Jmi.  26 

1,801 

ttk.  7 

1^ ; 

Kel..  7 

1-914 

2Ui 

2,783 

2.851 

Mu-.  11 

3,7-14 

Mar.  16 

7,089 

Mar.  21 

4,223 

Mar.  2»  <  4,664 


Vmt.  29 

Apr.  12 
A)>r.  IS 
Apr.  20 

Apr.  20 

Apr.  83 

Apr.  25 
May  4 

Mar  12 

Mav  2S 


4,676 

5,512 
6,643 
6,730 

6,751 

COSl 

6,C07 
6,56& 

6sm 

7,618 


Ma;  25  ,  7fa2i 


June  B 
June  30 
June  24 
July  12 
Jolv  12 

ivif  I?- 

Jutr  12 

July  12 
Juljr  12 
Jalr  IS 

Mara 

July  II 

Mr  13 
Mr 
Mr  n 

July  12 

«hr  12 
12 

July  12 


8.262 
8.866 

9.7i6 

9.727 

9,730 
9,731 

9,'m 

9.133  ■ 


Naiii«  ol  patciit'KV 


H  S»'"rt^*-trit   

«  ,  ■  lr.,lM.rn   

lieinh  rxi  .MoiinTam  ao 
A  Mai  UaqaMuaaD 
.\lrxanrfisr  Sitmrat... 

s.  /_  H«  K«tTiBti  

/_  ilo  I'atraatL  

A.  Uiu:L.«io«   

Ghbtrt  Ka»>,  W.  B. 
Smll,  afHt  J.  M.  V. 
M'lDvy  Kwt 
IC.  MrI.Ar«a  Y«mMt 

T.Tnpp   

J  H.  Kni#!lit   

T.  lUrW    

.1.  IliLliHiil-i'i)  ami  B. 

II.  K'<«liiud 

r.  Brutherh  mI   

0.  H.-kbs,  ,1   

IC    l(.    C'Wlfi  and 
A.  ir  O.*lo, 

O.XV.-**rtbt;)n.Ukr.  lull. 

Hi'ii.  t  .  .\.  I'«rmjcj<?  .. 

.1.  H-  H  iiniM          .  . 

J.  Mcl.alfr  ami  E. 

I'-    l^avici;    aud  J. 

\\\  I).  I'riMtaiui  mdl 

S.  I'ricrtunan 

.1.  and  it.  U'rir   

;  J. AlkrUNiaiHl F.Mori 

A«  SiotDODa 

W.  M.  M..i  dcT  k  Maj. 

r,rn.  V.  IC'Wi-bbw 
Sir  K.  <  in:«D,  llir*..  , 
Tljr  lUl^cvickiWil.Mx 

i'<t.  l-N.Y.)  &  <  •.  .V. 

\V  ».Xardi7.  

II.  AroB  

\V.  Hw-uU  

O,  Woiliiigliom*,  jup. 
*i.  WcHtiiighoaM,  jua. 
<  i.  Wc«tinehoui»e,  jun. 
<i.  WMtirslioua*,  juu. 

(i.  WrMtiDs!i"ua<!.  juii. 
(i.  \Votiof;l>i'UW.  juu. 

(i.  W'MtiDgttOUHC,  juO. 

a. 
o. 


Subject  of  pairnt. 

V*Ut  for  dtnci-Mliiig  enginm. 
K1«-.  oomaMMlMttK  afVIMtua. 

Tul«. 

HulophotM. 
Kl«<'trical  mater*. 
Uyuanin-eJecirical  mat:iili)ci. 
Steaai  piatoa  imnliiini. 


I.uljricat(<r»- 

VI.-t,»tIl'  ;.v  king;      pUUmi,  Ac. 

Ml,  r-M.:t:ir. 

\  ulvr  g«ar  for  at«ara  angiDee. 

Tbrre-rylin<-T*'r  ■^*'am  PDginea. 
Klectrii-'ily  n.rtr-r',. 
l-'leclric  fumivi:ea. 

Hui'l  [rreaaurvMUnsatir  bnkm. 

TuiblUM. 

Swiccltei. 

lujeclurs  for  ataaiu  boilrrn, 
lojeclort,  iic,  fur  Henui  binler*. 
Oil 


Hteani  condeiiHia. 

Appliaaon  for  llgbliug  alcty 

(ilwtrie)  lamiw. 
Bbcteie  an;  Iaidim. 
Tnmtformen, 

Koal 


ICleclric-  utetera. 
Duat  ilttlruotuna. 
l>yuiuui>«la«lrk  matiliiocia. 


9,W  CWMinghevMiijiiB. 


9.7» 

9,737 
9,m  j 

9,739  ' 


Jul 


9.740 

9,m 


a.1irettiiighdaM|,J««. 
G.  WMUnehimn,  Jun. 
O.  WMtinBtaoiiH,  Ju. 

0.  Wiaiiiigli.iu-o,  juu. 

U,  WwlingbotiM,  jou. 
O.  tVwtiiiiboiiw,  jun. 


9,742    0.  \Vc>liiigbuii»e,  juu. 


July  12 
Julv  12 
Juijr  12 
July  16 
July  89 
A«vl3 
A»K.2) 


0,743 

11,601 1 


Aax-  2-1  11..VJJ 
Sept.  13  12,132 


<1.  \VritillJ(liyu«,  jun. 
O.  Wcr-tiuL'hoUKC.  jun. 
ii.  VVeMiughouar,  jUD. 
•It  I3i  Uvinll  d.MiMk 

A.  Mammrf  M  CSii.,. 
LJachMO   

B.  KH.U.Uiii!lMrt 

H.  Tu.l.ii   

\>'\  If.  IVie^tmau  Aitd 
8.  rri««tBiMi 


rnmrauttton, 

!  \ -rri-  ..xfuvertert  and  boic* 

III 

Kln  -rie  coDverten. 
VoltiiieWni. 
AmuMtera. 
Eltctrintiodicatan. 
Appamoa  fcr  ngulubg  dec- 
meal  circuit*. 
Mum  fi<r  tranamittiug  elKtri- 

•aty  Uf  •  tiutaoc*^ 
ElMurioadirtribalkiBi 
CaniMsUan  bvtwK 

c'urrotit  (p'ntmtorn. 
Apimrutuii  for  clnctrical  diatri- 
bHlioa  and  oi>iiTer>ioti. 

for  eltetrina]  diatri- 
itttlMIMtd  oonn-rnuo. 
.'VuLouiatiL'  C4)utriilliiig  ap[iaraiiu 

f.irelectncal  (.nri;uiu. 
Apt^uaTUB  f'r  -  l«r.  'tUtributinD. 
Ai'paratus  :  r    .-i  nliatiog  vloe- 

IriL-ity  to  !«;iwny.^,  At. 
Api-vimtua  for  cuntpilUag  t^\tc■ 

li  k-^]  currenta. 
lit'  iu<ieaL«ut  lamp  lockctH 
I  '  i^ln. 

TrauaiurmerB. 


mi  tltctro 


Steam  englnM. 

Uetl  fa«t«ner. 
Dy  uauio-  cite  trie 
dynauiic  uu 

.\'>;Ullluli»t4>I». 
Uui  ii>U'  eugiuea. 


I  late 
I887i. 


No.      NaoM  of  pateutaei. 


Sept.  26  12,966 

>''j>t,27  13,098 

i.K-u  15  14,024 

<t.  t.  28  14,710 

Oct.  31  U,?U 

Nov.  8  U,8i8 

Not.  II  !  15,456  ,  W.  8. 1 


J.  VMian,  T.  VUmm, 
•ndj.  V1«M^  jm 
Soeiiti  A.  Grata  m 

Cie 

K.  <le  Uvrnardu   

L.  Sarpulkl  

J.aOoliUa  

R. 


1 

Nov.  »  '  WvW 
Nut.  26  16,258 
10  17,047 
Dec.  24  , 17,^ 


I 


I'hilip  Oarlew  

T.  S.  Mrlnnie  

Frank  King  

W.  8.  Smith,  jun. 


Aixrunulaturt. 
Steau)  builera. 
Mariner'a  wmtWlt, 
I  Appar.ttu*     fur  repmdiiring 

Apj.«-:»'.u«  f  1  ■'■uil^':ti:i;,'a  ir.itn- 
ber  of  elMirical  cufulucturi  ^» 
oo*  miio  eonduMr, 
I  Safely  devle**. 
Kngine  indicaton. 
AccuiDuIalor*. 
'  Apparatus  f<T  flotrarinf  or  ioM* 
lattng  wire. 


TROLLEY  TRAMWAY  v.  MAGNETIC  OBSEKVAIORY. 

The  present  fstap-e  of  ihu  di^<ij,'r*<>iiiHnt  bitwe>:-n  the 
antboritiea  of  Kow  ( tliHervntfiry  and  tin-  l.ondoti  I  niitj 
Tramways  Co.  U  wcdl  indicated  in  t)iLi  f.dli.wiiip:  cxtnicts  fpooi 
reci'iit  iH-^iiPrt  (sf  / T'  '  '  '.  Our  lir^^l  (  vLriiv't  m  frotn  a  O0BI» 
luanicatiOQ  pnntod  in  'i  in  I  tntf  oo  Christmas  l)ny  . — 

.Streti'hing  vrc^atwanli  froR  Shrpkenl'a  l!u<1i  to  .\  :i  i  !  Ir  ni  Ifajii- 
□tmniilh-broadmy  towarda  Kew  and  lirenttord  an  aetnal  milei  at 
t^riuiiray.  wUeh  tar  MOM  IIm  haiM  Imm  MnpMciy  tqjalpiird  with  '-very. 
tbiiiK  iH-cenMry  tat  deotria  UHtion.  At  CUiwIdt  a  Urge  Rencrotiug 
atali'iii,  wh'jae  tjill  'jbiuuicy  ihv  iiiual  couapicuoux  ulject  iii  the  laiiiJici^ 
uf  ibose  paitt.  \t  ready  tu  (Uj'ply  current  t'^  diivv  tlie  cara  along  thow 
tmitiwaya,  aiid  At  the  atljaceut  dept^t  the  oaf's  tlieuiaelvee— llie  ntoat  roomy 
iui  !  roiufurtable  yet  Men  iu  the  «treet«  of  l,«ml<>it— are  ataudlng  im  ik  ren, 
waiiiug  Ui  Xitgai,  lh«ir  muti,.  The  >l4tr  <>f  alT«^r>l,  iii  abort,  ia  >uL'h  that  at 
a  few  ariaatiM'  nuticv,  xiuoa  t>i«  >x>ilcre  are  \\\>v  loiittaully  under  >t«ao^ 
au  eflletaBt  Hrri^H'  uf  cle'?tr^c  turn*  could  tj«  «tju-trd  'MI  the^  liiK-s,  Rat, 
ill  ffwt,  «a  yet  not  h  •h\i;'.<-  sieclric  car  baa  art  out  fivm  th»  \  u  I,  i.i-i? 
J.^.^.|e  of  Weet  l/"itii  v.  ar<  Nnng  ilrttarrrti  frttni  enjijyiug  ihf  uU.iiiU.Kr!, 
of  elvctrk  Iractioa  which  rarltaDWt  lia»gtsot«d  tlieui.  The  reuwa  f<iT 
lU*  dltay  ■■>  •|l*"i*K  ^  'Mt  fflMMB  «f  •Uetric  tramwayt  aaM  ia 
LoodoD  b  to  bo  found  ia  (hoaotloaof  taeautlmritje*  irhoprmidoofcrKew 
Obecrratory,  fomhiiifld  with  the  inatlioo  of  ihe  It  jiird  of  Trade  .... 
It  it  foareil  thiit  the  running  of  electric  Imiiu  in  Wmt  London  wiil  iw)«ir 
tiio  iwientific  value  of  tlie  inagnettL*  ubeervatiim*  nt  Kew,  ainoe  it  wH! 
impwaii'tc  to  tell  whetlier  aoy  pirlicularindioition  recunled  by  t'lO  iii-t:  a- 
mente  ii>  due  to  natural  magnetic  di^turliancvft  in  tlie  eArth  or  to  artiiicial 
iliaturhanoM  pTOW(<img  Innu  the  tram  line*.  !'.>  prevent  •ueh  afita  teNB 
faJlinK  upoo  mi([BetIe  Miaervaturiee,  Parliameut  \im  left  it  to  tlia  Board  of 
Trade  t«>  «ce  that  adeijuate  aafeguards  axe  pp.vidwl  by  ihtiM?  who  carry  on 
eln  tric  trainway  uuderlaJciuga.  Iu  the  preneiit  la---  the  lioar^l  haa  for 
Btrnx^lttina  tike  two  yean  bven  eni^.i^'od  iii  uvgutiattuat  with  tb«  partiao 
eunoeratd— tlM  Wmi  IioadtNi  and  other  ilrnTinMBn>ai||-im1  ruMam  t«in 
iwitiea  aad  tbe  MiantiSe  raon  who  watch  lb*  intaniU  of  aM^aade 
'  li«erv»lorie».  Tbe  Utter  dcaire>l  tliat  tbe  l.-induu  L'riited  Tr,tcnway« 
I  I,  IJuea  kbauld  bo  i.itt«l]e>l  in  auch  a  way  that  Ibc  diiTi^ieuiM!  in  palautial 
between  uny  aectioii  of  ntil  and  the  enrth  in  il'  imin"  liute  vicinilv  ahouM 
not  exceed  one-flftli  of  «  volt,  altlmuhih  7  toU>  i«  the  limit  ordinarily 
tlluwed  by  the  Itwid'a  etaiidard  r<-gul  >(>on>.  'i'iiey  <)uci<e«;ed  tluil  tltii 
[uii;ht  be  eneured  by  the  u»e  of  an  iuauliit<sl  riituro,  atid  \  «hemv  of  the 
aoft  w.,^  p]-,>p4>.ed,  in  which  tliere  were  two  Intlley*  on  each  ear  .lud  two 
ovci  b<Vi'i  wirw  ab>>vr  e.i:h  Iru-k,  the  current  Urin;;  lorivreycvi  bj  the  car  by 
OIK  aihi  rv'turaing  by  tite  otli'-T.  Tiiin  j>Uu  iinnrui.'i- 1  the  chancv  of  »tr*y 
currciilj'  iu  the  eirth,  but  it  bit  1  ^,rA\ti  dijuultiiuujjoi  <if  it*  onn,  Ima  tlie 
paat  of  view  b»th  (d  ttie  cymi^iauy  awI  tha  |Hllilii!^  which  aeeoHid  to  Modar 
it  undesiralde,  if  not  iin|>rj<-ui.'Mblv.  Slitny  paopla  n^nl  tho  twoovwhead 
wiiof  retiuirwi  wit.i  -'ii'  ■  r.liiiiiry  iKilloy  ayKtcm  m  a  «i.-ri.jii»  diaSgureuieiil 
to  the  atroetJi,  bu'-  wu  h  tl.t^  plan  the  uiiuihiuia  iiuiiiber  ii*  f*»iir,  and  iu 
placee  it  would  be  ueuMsury  lu  hava  ao  uuuy  aa  ii,  including 
guard  wiraa.  Ill*  Vummif  tam/fu^  looked  ailiaaaa  at  the  b««*y 
cxpciKlituro  that  iiwiM  (a  eatailM  bolh  in  firat  «a*(  and  in 
nMiaUilMi^e,  it  coii,idei»d  thai  the  frcijuen.  y  <ii  the  acrvice  it 
wouM  be  xSAiK  to  ailurd  wouM  be  rivtu-Mid,  lod  it  foared  thut  for 
rcawou"  of  efmoijiifil  working  a  pot«Mli»l  dilli'ini'.y  of  I.COO  volt'  would 
r»>  t'  iji  !  1  11  .fi-'-i  L'»ch  i:>»ir  of  wirca,  in  pU>-e  of  the  500  now  ),re»i.'ribm{, 
in  the  interest:*  of  public  iiafoly,  a»  the  nn-,  <iiiui..  by  Hve  UuarJ  of  Tr*le'» 
ragalalioBa,  It  ana  poialad  out,  ^<  an  inten  .ung  oookmemary  on  the 
rai^uireniaat*  of  Kaw,  ibat  at  the  |>re«fni.  iiiii<-,  nith  noae  of  ila  own 
(f<  ii»i  at<iTa  at  work,  a  differcnif  of  pnlentinl  tun  me»iureJ  lu  tbe 

liii«,  amountini?  to  a«  much  ii»  four  hitlu  III  a  v  >lt  ].ioiiiii«bly  owing  to 
«tray  currenL-^  fiuui  lira  C'euUal  l.oudipn  lUilway  i>r  .;tlierclc>.-iiit!*luiidar- 
tjJtinga  which  an eaRyiag on  their  buaiae«  without  mtrrfercaoa,  ttet 
ii>  to  auy,  the  Ua«a  at  Cluitwick,  lulle  apart  from  t)ic  opcratimaof  the 
tramway,  are  already  the  "lal  of  elcctncal  <lislurlic,iicrr<  four  tiuie«  inore 
intent!  than  the  ww.iimkm  -ii|<i?f-l<?<l  ly  Krw  n<  ni-cc>'iry  for  itt  own 
prot*'.  tiun.  and  it  iicod  ^'-arcely  be  reui.irl.i'.l  llnL  ilii»  utato  of  atTaira, 
wMlrli,  if  Ke«  V  own  t  v  .ijUli.  cis  are  t  jrii.>  i,  »)i.>uld  .ilr.-uly  have  allecttti 
tbe  ii.iU-Umenta,  would  nut  be  altered  for  Uw  be:t<;i',  no  uatter  what 
autlay  oe  iaaalated  latama  want  iupoaad  eo  the  LaaiUio  t'aited  Tjaanaf a. 
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la  onlcr  to  aalve  the  diScuUj  Uie  B  >iril  uf  Tntle  a|>|x)iiiU!j  a  cuia- 
mittoe  of  repreacDlntivoa  of  tlia  intereaC  iarolveil,  aiul  tl<>«  Utt  met  uo 
(>:(.  ?1 ,  nben,  afln'  aftar  a  Uhik  dliciutluu,  it  wan  unaiiimotuly  ft^ree*!  that 
■  he  ik  u(I  of  Trade  diould  dnw  up  ravli  rcgulaliooa  at  aiipeareil  to  mnt  the 
cue.  Tbatd«ci«ionwa»Mriwd  at  more  than  en  mmka  »tfl,li»ttheDrouU>td 
raguiatiooi  bam  nntyitli—i  imm&,  Mill  lit  nwltw  wiIm  wmlili  <  •  . 
ThoM  who  apjuracHto  the  Miammn  MrvtoH  vfettb  tan  'bm  nadcNd  to 
th«  K rirlil  liir  pure  acienUflc  re«ear«U  will  regret  the  itlacouliuuauce  of  the 
KfK  iiijkgiirtio  obeerTalioDs,  if  that  be  iuerilahle,  but  at  the  tame  (iuii! 
th«y  amy  r«tiect  that  uia^-nelic  storm*  are  uot  a  locitl  neculiaritr  conUnnl 
to  Kew,  and  thnt  ubMrvatiuua  of  theui,  nhleh,  after  all,  am4lM]rs  auull 
part  of  Kew'a  work,  can  ijuite  well  be  nude  in  oilier  ptuttof  UweouDtir 
where  electric  trams  ar«  sot  likelf  to  penetrate.  .  .  .  Hie  icmoval 
of  the  ioitnirD'oU  elMwhere^  which  wad  aaggtiited  M  B  my  out  of 
the  iliffloilty.  sind  '.u  th*  co^t  .if  whkh  tfie  tra:iiw»y  comnany  haa 
clTorod  U)  cuiicrilj'jt'-'  to  ii  ifa^ouitle  eiUnt,  wuul.i,  ii  U  tiui-',  mean 
interruptiog  the  c^mtiautly  at  a  long  aertea  ol  oleeinitjoDa.  But 
■t  imnr  other  oheerratoriea,  QriMiridi  far  aaaptab  vm  InMr  awie* 
■ra  tn  nUteiMie,  equally  applicftbto  to  raeh  k  piirpoia  w  the  otiwliihiiieiit 
of  a  g»n«Tal  wBacutiijul*'.*'-'!!  «i;ti  •pn'!  and  lerrealrUI  magnetNni ,  which 
wa»f  [!€'-  i]ici»ll,vi'efcrrrj  t'i  5  v  the  A-ii  Jii?  iiitr  Hoyolat  the  last  uieclii;,'  i;f  tlie 
cnoimiltee.  Kew,  again,  ia  cwfisuueuily  cear  Co  town,  and  the  ponibility 
uf  combioiog  mjaymeot  of  ita  amenilica  with  the  pursuit  uf  pure  science 
ia  doiibtleia  Doi  without  attrrwtioD  even  fur  the  moat  purely  toiontiftc 
mind.  If,  however,  peraoiial  c^iuiderationa  of  thin  kind  arc  to  he  taken 
into  eeiioui!  account,  the  decision  must  aurely  be  in  favour  of  the  millions 
of  Loodonen  who,  in  filv  Be  j  uniti  I!aker'4  phrate,  are  longiof;  l  '  "  tvi'.v 
the  aweeta  of  cli  otrio  tricti  Jij.'  Tiie  question,  however,  is  wiilvr  Ui*u 
Kmt,  for  the  magnetic  obaervaUuua  at  Oreenwicb  alas  are  tlireatanod  by 
tlm  ijrad at  elei  trie  traction,  and  it  may  be  argued  tiiat,  if  ttw  iiitereaK 
«t  wamBa  at  K«w  an  to  give  way  to  the  conrenienca  of  a  tramway  com- 
pmy,  thr>  fw»>c»»1<"tl  will  l.c  UiuMhf;  in  the  case  of  Gremwiih  aii'!  other 
)il4cci.    111.*,  iha".  i.iiit  iceui  u  :i9ce««»ry  conaequetto  ,  tunny  ji«oplo 

will  feel  that  the  antiquity  and  prestige  of  Ureenwii  h  entitle  it  t'<  be  pru- 
tectml  by  reatrictiona  which  would  Iw  out  of  pboe  n«  regards  Kow.  It 
must  bo  reruemb<rred,  too,  that  Greenwich  and  Kew,  electrically  apeaking, 
dominate  a  very  large  part  of  London,  and  that,  if  their  m.iiotcnance 
xheolutcly  unimiaircd  is  to  bo  insisted  on  as  of  |Mram<nint  importance, 
tiie  ri^>Dtt  w'tl  hiiuj^r.  ti-  •>  irrcater  ''r  Ics*  c"vti"rit.  firm  lirally  \''  tlie 
B1im''i'>U'<  cl^iv'tricfll  tI'HlIl^^rty^  atiJ  iv\il'.v ny-  iiuw  t."iiie  j^r'M'^ctra  i:i  L  itkIiti, 

In  reply  to  this  oommuaication,  i'rof.  Kikcker  sent  the 
following  letter,  which  appe&red  in  7'A'  7'ii"r9  of  the  28th  ult. 
The  letter  is  of  capooial  iotateat  u  disoloaimg  tha  Altikado  of 
the  Ken  Ubservalory  mihoritias  OQ  savcnl  importaaimtlars 

afTectiog  the  main  q^joslion  ■  — 

Sill: — 'f'lic  (?on;iiiuiur(vti.  in  whl'_h  itfii-Titir^  in  v:ur  ..'oluinns  tit-day  *n» 
"Klectric  Trams  and  Magnetic  Ul^erratorivs  mu'l  not  I«  taken 
W  civing  an  accurat*  MViMmt  of  tlio  oontrnvcrty  to  wbioii  it  r«(en. 
I  begin  witli  llie  itatenMnt  that  "if  the  mill  ma*  perfect,  con 
dtietorc  at  electricity,  or  if  they  ware  perfectly  insulainl  frum  tho 
M^^boaria^  ground,  therv  wouM  be  no  trouble.  I!ut  neither  <if 
thene  condit^HDs  can  p'T-jiM;,  Ik-  :ii*f1'Vc^."  Ttir  .Mrsf.I;m  N  :n1  whether 
theoretically  ''perfect  '  iiiMjIitii  n  run  Ir  jtt.iir.r.l,  Imt  wherli*r- wl-.it  m 
enlioarUy  lilUa  inanlalion  ahauld  be  inninled  on.  S^aaa  live  jr  «i*  t  .m.  U  ic 
ntt»«mM4  IWawq*  wigiMllr  MOVpUri  •  clauM:  arnipelUug  them  to 
MObMtlMlr  rtMttn  cembwtwa,  ainons  ibero  being  the  oompany  which 
hua  fxnrer  to  cowrtniet  tr«mw«Ts  m  n<ti{?hboBrhood  of  Kew.  The 
ei]3*rinii  r.Uil  lii.f!  mhii:!:  hii.^  lif.n  ronjsLrm  le.l  at  KcOmugton  for  the 
Dtatrict  Kailway  Iim  an  innilated  retarn.  it  is  intended  lu  uae  &  ayatem 
Mtil^ing  tba  same  eoaiUtien  whcnevtr  the  Inner  Cinla  b  Tim  hy  elei'' 
tricatf.  I  l>elle«e  that  I  am  right  hi  sayiiig  Uiat  the  I,aik]od  Coutily 
Cuuucil  intend  to  employ  an  inaulatieJ  return  for  ttieir  eleutric  tramways. 
"  Iniulatioii "  in  the  urdina>y  aeonc  of  the  term  i*,  tlierefur«,  poasiole. 
Tlie  KcientiBc  wfi  t  hxvr  Iwn  w^w-Vipp;  in  the  inUreat''  f  tln>  vti 
torien  lisve  neriT  tliiim-l  t  i  iln  U'.i'  U  w  ihe  ionulation  i->  1m  I'v -.Murtcl. 
The  di>ub1e  IriiUftjy  ii,^«Uiu,  dt2«cj  jl«d  in  ^tjiir  correwpinideut  j>  lelL-T,  was 
that  aelecteil  by  the  atlviaer  of  tlie  tramway  companr.  Ap|>areotly  they 
did  not,  at  that  time,  consider  it  to  he  "undeairable  and  impractiLible. " 
If  it  is  ao,  WTer-A:  'itti>T  :u>'.Ii  »I<  F  i  Hiaiaing  the  required  insuktiun  arc 
known.  They  are  rduilli.kr  tu  tlic  eic[.;meer  ii  tlw Dialrtot Ibilaaj  and  to 
the  adrlser  uf  the  Loadou  County  Council.  ^ 

When  it  became  eridat  llat*t*etrie  tnetioB  lo lie  JMilii|iiil «■  ■ 
large  scale,  the  queilloo  u  to  the  prMMUoot  to  Iw  ukm  to  pralfet 
obvervatoriea  was  referred  to  the  Board  of  Trade.  Thin  ai-lion  wu  made 
leiroapecliae,  andthe'c«m|.«ny,'whlch  had  undertaken  to  insulate  the  part 
of  ihe  line  fur  which  it  hml  ihm  obtaineii  powers,  became  free  to  arguo 
against  iosulalion.  It  i'  f  >r  tlie  Uuaid  of  Trade  tu  do,-ido  whrtlirr  thi^ 
co>l  of  insulation  i^  m<;]c  llt.tu  iho  companies  should  be  a^ktd  to  beiir,  and 
I  will  not  discuss  it. 

When  the  m^itter  came  before  tlie  Board  of  Trade  a  ommittee  wn« 
appcintcd  to  investigate  the  fiii'  ■  nt  ili,.  u  i.  rieiicdisturbancca  pnxlnced 
by  tho  tramways.  In  lhl»  l  i  .•  nti.' tti' n  I  t  k  part,  anil  at  tho  special 
requcat  «f  Um  ancinaera  ve  tested,  at  Moiktoo,  a  plan  for  inMtwting 
obMrratariM  winch  thi^  pnfMcd  and  whi<'h  <ii<l  n><t  involve  inuiUtion 
TluNigti  douhtM  as  to  the  iiuiaMa  of  the  pluu,  we  tianlly  sM«ntc<l  to  it, 
though  tits  <ui>ie  arsumenta  whi<'h  proved  that  it  waK  liki-)y  In  be 
siicx'i-ful  pro^'od  thai  pn  cautiuoK  w,»uld  h*»'e  to  ho  t*ken  thnouslioul  a 
Urpr  .^rr.i  tlmn  hvl  at  (tr»i  »'>i  tnM  iiec<--*iiy.  Thr  atriii);?!!!  '•iiirnmlivl 
rrguUtion  as  to  limiting  Uir  p<'teutuU  diffcreuee  lietocm  the  rails  itotl  tlie 
earth  to  cne-fifth  of  a  volt  was  pro|io4od  by  the  represcntaliTes  of  the 
tnmway;,  i.r  t  l  y  v.^,  and  in  agieeing  to  it  we  only  ai  cepUil  a  oondilion 
which  they  I.^'i  cxpreascd  their  willingnea*  to  {ulli<.  Hxviug  first 
aowiltoil  wkI  Utm  abaadaMd  iiMiUtioB,  thtf  hav*  a»w  I«4ia4,  wa  an 
'  Itet  tha  «Mthod  of  imUcttM  whkk  tliey  tftgnlM  at 


StockUKi,  and  the  omiditiuna  whiJi  they  profiosed  mi  July  20  la«t| 
and  which  were  ai-crplrd  by  us  within  a  fortnight,  cannot  l«  carried 

nut.      I    (Id   II. i'.    wi.-l.   t     M.irni-   •.]u-:n   fir   '.Sir    drliiy  nMcIl    !,.!«  il;Hs 
(!iiui»i>:I,  tiut  tliflv  I  ffrtjiinly  litivi"  !i:>  Hf^iit  lo  tilsnie  .irivliciiy  r!(*e.  It 

ia  not  correct  to  aaiy  that  the  "maiimnm"  tpotootial  differroc*  wMy 
"■uggestad  hgr  K*w."  U  vat  iBflmtad  hp  tM  MiaiMiiii.  Aa  to  tha 
allet^  fkei  thai  (h*  ttray  aanmla  Iree)  the  Otntoal  uaaJtai  RaUwnr  ara 

jirftluritiff  purrpnt*  in  the  lyiodon  llni'.t^:!  Tramways  Company  a  line*, 
whiL-h  iu;:lit  1:>  sl!L-<:t  Kew,  I  do  ncji.  ..t'  c  :.ursr,  dispute  the  fact  that 
oteasurament*  bare  beta  matte  to  whloh  the  engineers  of  tlie  oom|>any  Iwvr, 
in  good  faith,  given  tlrs  ialerpretatiuu.  I  will  only  say  that  I  <Io  not 
accept  the  rrsult  until  I  have  had  an  opporlunity  nt  criticising  the  deluiU 
of  the  experiment.  The  Kew  authuriliea  liave  cfiered  every  facility  fur 
experiments  t»  teat  the  mutter  and  for  the  iiiapeutiou  of  their  rewords,  but 
on  every  oeranion  Mi  wliich  a  definite  date  hn-i  fixr^l  ihc-  intTview  laa 
been  |siat(J''ti*'J  al  the  re>.|Uett  of  Uie  Tvj-reieutauveii  r,;  tlie  ci^ini-ani--'^. 

Fimslly,  your  oorreaponileat  diiipbif  a  a  tender  oare  for  tlie  interesls  uf 
Oiaaairieh,  whieli  la  Mianwlwt  nhn  Kaw  ii^  Iw  tba  Mawnta  Uia  aMaa 
seriously  a— fted.  I  hara  liean  for  oome  year*  both  a  Tiritor  of  Qreenwiflh 
Olnervaiory  and  a  member  of  the  commitlae  by  wlitoh  Kew  has  been  con  ■ 
ti  ll>-c!.  and  I  iiiuat  decline  to  diacusa  Uieirrelalive importance  aa  magnetic 
obiervatoriea.  It  u  aulEcient  lo  aay  that  the  work  oarriad  ua  at  tha  two 
places  haa  not  been  identical,  and  thjit  the  special  work  of  KawoMUt  aithir 
be  deotruyad  or  trooaported  to  oome  other  place.  Your  oomapoiBdMit 
states  that  it  i«  impoisible  to  produce  "  perfect  iosulaliou,"  which  is  cithv 
not  tt<l  rem,  or  means  that  it  is  impoeaible  to  produce  iaauUtiiu  sufflcieutljr 
l»rfcrt  fur  tl«  proteitiijti  uf  otiiprv.i'.orie!!.  If  this  is  so,  Greenwich  i« 
Bsri  ju^ly  threatened,  ia  ?).itii  of  tho  fiL-t  thst  the  L  'Uiloru  County  Cuum  r, 
are  prepared  to  insulate  their  tramways.  Whetiier  otlier  oompanias  which 
may  ooDitruot  liiuii  within  a  daDgarmii  diataocs  oi  Oi— wiiih  «S1  adapa 
the  same  plan  I  do  not  know,  but  I  am  i|uito  snra  tliat,  uadar  mrihtg 
circum'InTiw.  it  wouM  iimrt«tt  t"  tipcn-l  nnnry  on  :n?n!a»ing  the 
m%i;af'*.iL'  wcit*.  of  ^wcccwtch. 

U  the  GoanI  of  Trade  decides  that  it  cinnot  adeciuateiy  protect  the  Kaw 
OlDarraUiiXi  tha  oaly  fcaalUa  plan  is  to  remove  the  more  delioato  paitof 
the  arork  to  wnna  iaolated  spot  wbero  "  atray  enrrants "  are  not  to  ha 
feared.  Such  a  reniciTal  would  bo  expeoaive,  and  tha  annual  expenditure 
inroh'ed  in  maintaining  a  eeparate  stnlT  and  in  keeping  up  a  aoennd  eatab. 
liahment  in  in  n'.  nf  'fie-wiy  p1n?o  will  arid  seriously  to  current  exiienaea. 
For  this  the  c'.cv  iii;  triinwnyii  nuRht  tn  r''>y  companuation.  The  clefeace 
of  Kew  is  the  defence  .>f  a  brwcSi  of  science  to  further  which  Uie  must 
tDlight««id  Gountrioa  in  the  world  ore  willing  to  fomd  obMTfatotiH  and 
to  send  exponsire  expeditions  tu  the  Aretie  and  Aataf«tie  r«((tam.  Tt  ia 
alw>  tite  d«f»nr*  nf  xKr  Il'jiiah  iiukrr       inicrifltiff  in!*tri:(n*"nt»,  which 

i  vniirit   '^•r.  ti'.-t/-:l   in   il i.^t uri m.i   Aitu.il-i-ini^      It     l-*   A'^Aliril    to  r'J-]:t^---Jtil 

a  defence  of  tiiie  ourt  w  a  mere  liUnd  opunaitioa  to  a  great  and 
growing  industry,  which  I,  for  one,  believe  will  be  of  tha  glWMit  iMa  to 
town  and  country  alike.  The  queation  ia  not  wliether  daatlle  traatioB, 
shall  be  develaped,  but  whether  a  small  share  of  future  dividends  ia  to  be 
s^M^iit  in  cnmiieosatiwi  for  the  injurtea  done  to  astenec  and  ti  a  small  but 
hightv  fdiillnd  trade,  which  wants  all  the  support  it  con  get  if  it  is  not  to 
W  kilted  by  Qernun  competitivii. 

This  oorr^ooduioe  «foked  a  leading  article  on  the  subjeoi, 
which  appoaral  la  Tht  Timft  of  the  29th  alt.  -This  lettdar 
may  be  taken  as  aa  aiintamiioin  of  the  ?iews  of  the  non- 
Mlentifie  and  non-teoblnMl  world  on  the  qaestion,  and  is, 
tl»r«foc%  of  intatast  to  our  nadan  aa  ahowiog  tha  ftttituds  of 
tha  general  onaminUy.  Atoonilqglj  «•  ngiwi  it  £», 
rxti-nso :  — 

The  iipidicatioa  of  electricity  on  the  larjseat  scale  to  the  sAlfafacthMi  of 

tlu!  c  .t:iu:iju  <*anUt  of  life  i*  uue  of  the  moat  importunt  queattuus  with 
whi  li  lliir  [luhSiL'  and  the  Legislature  hi<ve  tu  concern  Iheiiitelvea  at  tha 
present  liuy.  Uarlog  In  psrt  to  a  certain  alownei'  in  accepting  innovations 
wliich  is  characteristic  uf  us,  and  in  pin  to  legislation  of  a  c^>nfu>ed  nnd 
iltsouuraging  kin<).  we  are  behind  moat  other  listi  jna  in  elei:tric  ti»:btiug, 
electric  traction,  and  tha  dillributiaB  of  i  l  v  lri  '  jm'  Tr  1 1  r,>  i  r  fui- iim-hu 
nery.  OtMlructiuu  slmEIar  to ttat  with  vliloh  r.iil  .v*y<  h  i  l  (< j  oontendnow 
meet-.  \11  whj  e:Kl^ivo«r  to  remove  the  loj  r  ^vi  !i  1/  inHifr.-rrir'e  an 
a««ji:v  w^iijli  i;*  -Ifwitirie'l  to  M-i'lu^t'  ei-oa-)u,ic  sii'l  *'ciil  uhvn,.'''  (oni].ir. 
able  to  tliuae  brought  about  by  alcntD  tiocliaa.  In  spido  caie>>  ch;  gaji  ric 
lliMii|dtiMi«iitthia«t>Jlin|lniiaMaihiiBthitawinaiianiihiiwaH  'i  ilm  1' 
IudfairomL4UidIathaUteraaw,aiiBtk  yr»trrday  is 

MnneiIo)|w^ui:d  pitied  againut  tha  iciencs  of  to  day  and  ti>-mniTDiv.  On 
('bristmix  lijy  w«  publiilteil  an  arlicle  from  n  cMrrespomli  nt  wbi  luul 
taken  mmo  pnin*  f  •  .t  tlip  («■•(»,  iMiotiitg  nut  the  ntlijr  that  liss 
oci'urred  in  thi  oo,.iiiii;  f  >  1  lui;.'  i  -  >i>t  eler,tric  iraiulirje  huilv  l>  icri-e 
a  great  and  grjw;:i;(  iiuj,ui[iu.iit  il<o  west  <•(  iibe|>her  i  s  l!uih  and  Ham- 
meraikith.  Tnat  deity  ia  due.  as  he  \nu  it,  to  tha  action  if  the  nutbnri. 
ties  of  Kew  Observatory,  and  the  iDa^ti  m  of  tha  Bwl  uf  Traile.  Tha 
Hoard  han  been  carrying  u«  titir  .ti.>'.i  -na  forsjmn  twnyearJ,  but,  ttUlioujfb 
everythini;  has  been  ready  f  1  ninny  vvoeks  to  begin  tlm  njnning  of  tr.\m- 
c.us,  tha  iluud  baa  uoi  yet  been  abin  to  moke  up  its  miwl.  U  stioold  be 
exploiaMl  that  tha  Baaril  «(  Tndab  in  additioa  to  tia  ordiaaHi  poPMa, 
hM  beaa  coartituteil  in  an  aapiciil  nuaner  the  guardian  «f  tha 
inteiests  uf  Kow  oVservalory.  At  that  observatory  certain  mnitnrtin 
iib>i«r»atinns  have  been  <  srrie>d  on  for  some  HO  years,  itnd  it  i« 
»lleg»«i  that  tjii-y  w-M  hf  ^cri  imh-  >liatorl»-il.  if  not  rendrwml  «lt«ig»tlicr 
worthless,  by  ftic  m  ^nr-ii.  .li,;uil  set  up  by  tlw  tKa\x  of  electricity 
from  the  tramlines  lu  th*  vKiiiity.  J  kierefore  the  Buoni  of  Tnnlc  lias  been 
inaistiog  that  tliia  particular  tramway  system  shall  submit  lu  rcgulstiuna 
iodtiioitely  more  stringent  than  those  by  which  »thir  undorUkinK^  of  tha 
kiadarahMHid.  It  It  idle  in  a  caw  a(  lUi  ktod  to  atMav»  to  I«Ua«  tha 
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■uglteiitloiu  otigiiiato^,  cr  «h.v  |)»rlieul»r  ttranitnacnt*  fell  through. 
IVof.  Riifker,  whose  letUr  on  the  nuhject  wo  prin'"'  jeetenUy,  linen  not 
ndmit  on  behalf  of  Kew  th«l  our  <s>rreepoo<l»nt'«  »r1ii;le  >;i»*«  »"  aocurtte 
MODunt  of  the  i>»ntrnT«r»v,  liut  hi*  critici^nw,  hawerer  intemling  lo  tlie 
«MrtRmnntiito  tbuDMlvM,  Aa  Mot  aSaci  lh«  brodi  tecti  of  tin  cms  h  it 

The  whole  iliHli-ulty  fniiii  the  t^onpe  of  the  return  current  from 

tba  r»il«,  wtiic)i  i!i<;  iniinwij  i.itiiji»ny  h»To  fornit  l  u  Li'  it  <!i»t  into 
conduclvr*  w  perfect  u  cad  be  uude.  Prof.  Ilufker  dow  iml  iMn^lcn.l 
that      »■>>  •joteia  «Ma|>a«|*tnV  M  l«  «aB)|tl«tal;  |iri!veate>). 

TIm  romr^iir,  on  th*  other luna,  ntbitaiMtbHll  lMai«dac«<1  tlxir  eecape, 
not  only  to  «  fr.jcliun  of  «li»t  ia  periiiittfti  in  nr<lin»ry  <•»««•  by  the  regu 
)»tii>n»  uf  the  Baar.l  of  Tnule.  but  »U>  to  »  i">iiit  f»r  b«l  iw  the  elftiricitl 
•  liittirlmnnn  nlrei.ly  produi-Oil  in  tbclintrirt  l>y  exi-itiuue  ci  IricaliintalU 
liuna,  "uch.  lor  exiUQv'''.  the '-'ci)ti«l  l.oii<lim  U»ilw*y.  l*rol.  U-.iekcr 
Aae*  not  ».liiiit  the  accurauy  t4  tb«it  nieMuremenU  i.f  surli  Hi«turhftnce», 
but  be  doe>  Dot  olitr  to  chnw  that  they  nrv  iii.k<:<.-uriit«,  li  w<>uM  have 
bMB  Tery  much  to  tba  point  eoutil  hr  have  a-4ur«>l  u*  thut  the  iuslru- 
metitt  at  Kevi-  are  not  »l  preeont  aflVrlea  bv  ui*(fTK>tii:  currente  due 
to  other  ctMtei  than  the  normal  variall<m»  of  leiT*".li»l  ma(tneLi«iu  which  it 
ii  Ifatir  tunetiuu  to  record.  Uat  b*  «iue«  not  Jo  ihu.  'I'hrn-fore  it  inuat  he 
hrid  MBMihKt  piDblMaticri  wiMtbar  Kmt  wouM  rullv  .ulter  at  all  by 
IIm  mj  noMll  McafW  nf  oleetricCty  «bbb  lb*  Uaniway  company  ■>  arraiiee- 
menta  would  formit.  Again,  Prof.  Iliioker  Joe»  i<ot  ni.»ke  it  clear  that  the 
Kcw  autlioritiw  have  ercr  made  up  their  mind*  a«  tn  what  arrangcmentt 
Would  iiati«/y  th»in  ;  and  ihi*  i<  the  more  UDfotlunate  lietiiuse  an  irapre*- 
aiou  prev.iihi  that  tlie«e  iietpitiatuioa  liave  beon  protl»cled  by  the  uncer- 
taioty  in  which  thr  otMuiouy  wan  always  left  an  to  wbelher  any  pnrtif iilar 
NRWIfNMIlt  (liey  ini^lit  make  would  l«  accepted  a»  sati«f<u-l»ry. 
BBOT—ttoiM  wen  u<i  doubt  made,  but  tlipy  sunemlly  imi-jeed  l.unlen» 
whioh  «  coniinerru;  uitdof'sli'fii.'  cannot  liear,  in  order  to  aeiure  a 
tlif  Jioli  .,1  fttnio  i  )  \:]  li  [-  Li»rl»^.  10  preaence  of  other  and  more 
powerful  diBturbinfj  cauMW.  Nor  were  the  itl>je>liurn  alway*  merely  cujO' 
mirdal,  liBM  tb*  inihlie  COnrtoimOT  would  l«  i«-ri<iu<ly  mlerfertd  with  by 
•ana  of  tlw d«f kiM  for prneuriog  hiRh  pm-fM^t'tiMi  uf  iii9uUti<in. 

But  the  ro.jt  of  "h"  wh  1«  mattrr  i*  pri.l»lj!y  to  be  found  in  the  con- 
cluding nOBtenee  .  f  1'  :  lUicker'a  lettler,  in  which  he  »aj»  tliat  the 
quntioD  i*  whether  "  >i  iimnU  fraction  of  (utun  dividiaito  i«  to  be  apent 
in  coaiiMnMttiaii  for  the  injoiiae  <loM  t*  Mdanat  mA  to  K  aaaB  but  htKhly 
■biUed  trade."  W«  may  |Mt  Mida  tbt  tnda  ami  tha  ntntatt  to  ita  poa  - 
ribla  di-iai'pearance  nniler  Oertnan  comtn-UtioD.  We  »h»ll  !«  mr;  ri  ^' !  i; 
Prof.  Kucker  can  ihow  that  the  trade  w  worth  iSOO  a  year;  ao.l  m  njy 
«aae  iln  re<iuirenii.-utji  i-«n  lt»  me:  eUewliere  aa  well  a«  at  Kew.  What  ia 
the  injury  to  s<:leiice,  ati  1  i  lut  i-  titecampeoMtion  that  'cience  deuaods  t 
That  ia  the  (mi  ■luemiuu.  ul  I  ihe  aecjud  is  how  far  ounht  thii  particular 
coDipAoy  to  p\y  cjtiipea^ation  for  aa  injury  which  muat  eauM  from  many 
other  aource*  '  Tl>e  Kew  Obaervatory  ia  in  any  caae  m-ire  or  Un  mm- 
buBd,  aince  it  it  being  traDaferT«>d  t-r  Bijslwy  I'ark.  The  iQitrumcnt4 
Affected  by  stray  turrenta  arc  few  in  r.uiiir  rr.  itrol  are  loj  de]i<«(«  to  oxiat 
in  the  vicinity  of  a  huge  atf,  Juttice  forbida  ua  U>  piaeu  all  the  burden 
bf  changea  due  to  llie  giwnb  «l  Lantat  upoA  tba  ahmtUtn  of  a  tinfU 
company  whue  njjcraticma  li«»a  not  been  proved  to  iiild  •ppreciably  tr, 
existing  dinturliancc-*.  ."rppt  ^itt-  Ihtr  ffiii  iriiiway  i*  the  U«i  ••nv, 
what  i*  a  fair  *:naipeniati.iii  l..  druuuil  i  .r  ili^".  n  Ii,*ijc«  !  There  i-tkf  :z\ 
of  precedent  in  Uerlin,  where  uia^u^uc  iaatnim«ot«  had  to  be  moved 
to  another  ule  ou  at'cuunt  uf  the  loireiue  in  electrical  ttl»y  ciurrent*. 
In  that  oaae  our  ituureuiau  ia  tbal  the  compciiution  exacted  wa« 

nutthlm  wkUt  eSfiOli.  U  tuauA  tm  aupr-ow^  that  if  the  B<Hir<l 
of  Tt*ia  Md  nairill  tmf  aum  cttanaptiMag  magDitude  a*  c»m|ien««tian 
to  Kew — or  even  a  buiq  Ave  or  tfi  tUn>«  aa  srr.-  it  -  «  mmpany  with  a 
capital  of  tJiree  tjuartera  of  a  uilliun  lying  iJks  v  i  1  n.  ■  i-  i.t-  ,  1  m<i-.|  w:ih 
the  offer.  The  public  which  is  waiting  for  its  tramway  accimimuiUuiiu 
would  Uketto  get  down  to  the  caah  basis.  What  will  it  really  oual  lu  move 
tlwae  particular  inatruoMDt*  to  another  »it«,  and  wluit  U  the  turn  that 
Knw,  thKtiyh  the  lUurd  of  Tra.l«,  is  demsuilin?  '  "  -\  k:iii1I  fraction  of 
(u'.jrr  ili', idends ■'  may  seem  a  tritio  lo  Pr  f.  II  i  krr.  t;i.:,  cifu  BU|'(»'*iii^ 
the  dividcDda  ciuned,  ivhich  haa  yet  to  be  Moertniaed,  the  msieatiuc  mind 
•hould  not  encourntfe  the  unKientifii;  noliMi  tbat  compeDaation  should  be 
mctaurtd,  nr"  >>y  in-iirr,  b'li  by  the  meaua  of  thM«  called  upu^  to  pay. 


PASTES  FOR  ACCUMULATOR  PLATES. 


Salphnrii:  a;i<I  ths  lir*t  me<)iiini  cinplovBU  fi>r  -n  iViiij  the  lead 
oxide  paiiCe  aacd  for  tilling  the  ^tida  ami  other  for.'u-  i  l  ii  iierA  u««il 
in  aocnmulatnT",  bn^  it  hm  hten  known  for  a  I'Ui.;  truo  thut  a  paste 
posiwwing  ty  'hijsuK'mMi.'  I'iTnliii^'  ■nmfilh'r  aU:  liv  miule  by 
tnixiiig  tlie  Iwi  uxtiic  with  jMini  walvr,  atid  tj  a«ccrtaiu  the  tcUtive 
kilvanta^  of  the  two  proc«Mes  Dr.  JPoter* bM  cftnricd  ou(th«  follow- 
ing  experimcuta,  which  he  hia  dawri}>e4  in  die  CtMnfttatl  fiir 
Aeciimulritoren  uml  Klcmcntoikundc. 

The  atilpfaurtc  ucid  iiaate  was  raadc  according  to  tuinntc  direcLiocu 
given  by  Stefan  Karbiiky  and  Dr.  J^l- Sjliunck,  who  iomied  the 
lead  oxide  into  a  dry,  criliiiblj  [n  u-  wiilj  25  pvr  c^nL  sulphuric 
Krtrl,  which  Wi-v  thi^Q  filled  into  jirij  ac.iUie:<  sn  i!i  i"  it  pr  MPi  lrd 
to  -Imm.  beyond  Iheui.  It  waa  beatt).  until  ;i  li-imct 
;  vii:;i!ir;?  took  \>\ice,  nfler  which  the  Biiperlluoiu  puiUoun  prKjeclini? 
ifty.  ir  l  lln:  fr.iiiif  were  sliavcd  oM' with  a  l'>n;;,  thi»r(>  Unite.  Tht 
irouit;  vji*  thvu  tiiriicd  nnd  (lie  utlicr  «idu  truati'd  iu  Ike  aaiu« 

iiMmB«i.  After  drvint;  iia^  phte  lor  tmo  or  time  (k^s  ia  th«  bir, 
it  WW  dippcil  u  rapidly  poMibl«  intn  a  xi  parctlt  MintiM  of 
aiilplmrie  acid, lilted  out  quickly,  allowed  lo  diip  ircil.  and  pnt  wMe 
upngbt  After  U  hour*  tin  pltt*  war  again  dipped  ioto  tba  acid, 


hut  tills  (im«  Until  till'  tviluti'iM  iif  ^'L-  i,l:ipnt  i»rnir.'ly  cca»ed. 
After  «  further  24  hour*  it  was  subjected  to  a  third  immeruon, 
which  l  iiti'  i  •tnm  10  boun  to  12  houra. 

For  making  an  aiiuoon*  piuite  /.icbari«x  i:irf»  the  roItow-iiiK  short 
direction*;  Stir  the  lead  oxide  with  uiviir  mtia  paste  of  the  con- 
sistence of  gruel  an<l  pre<u  it  into  a  tramt-  or  form  it  into  «Miall 
Uocka.  When  tho  plateii  arc  dried  they  can  be  further  treated. 
Wblt  i>  IKiaat  hj  Ihu  iurthcr  treatment  it  not  clear  fr^m  the  text, 
hot  Dr.  Pttara  nBdmlandi  it  to  mean  imiiie<liat«  ronnation,  bcfure 
winch,  hnwerer,  a  foiUier  aeidifvini^  is  generally  found  nece»i;<ry  in 
practice  Silrey  a^itiimea  tlii'i  tn  tiia  dircctioui,  which  rnn  :  Lead 
oxide  is  Mirre^l  into  dislilkd  u.Ucr  io  that  a  ntitf  fsfle  is  fnriaadf 
frt'o  from  lumps  or  iwrticlis  .,|  Jry  oxide,  whkh  i  tli  •ti  <pread  on 
the  frame*,  and  while  tin  it  •«  ati^  still  ni  i  t,  tin  y  in  pUced  in 
i«ul]ihnric  acid  of  a  stri  nytii    i  (o  23  11.    Tliti*  they  rumaia 

for  a  longer  or  shorter  tiini  r  lin.;  m  tl»e  amount  of  oxide,  on  an 
average  from  two  to  throe  I  n  ?.  I'.ually  the  plates  are  completely 
»ln-:i;,    r  ^ntli  i.jntlv  km  :  .  cinl  li;  thorn  V)  bi!  hattilki]  without  injury. 

Hxperiiiiental  plate.s  were  tnade  according  to  theje  three  proseuet 
in  oiMr  to  jndga  of  tbair  raUtiva  tuudnaai  im  tho  niiCMBed  con- 
dlliMi.  The  fSaem  of  Fkriuk/  and  SdluaA  ^va  Mock  plataa 
wh<;«e  haniness  left  nothinK  to  ba  dtafaodt  bat  tlum  Bttde  aoeordiqg 
U>  /.ttclisria*'  meth«l  were  enimbljrttfonf|baat  tbdr  thickuMS.  Tho 
trial  plateo  oliUined  bv  t!i.  3i!vey  proMji  were  aomewhat  better,  a< 
they  wet«  at  least  sapeiriiLiIly  -  iveroi  with  a  bird  crust  ofabint  Imm. 
in  thirkneso,  whilslall  the  inner  portions  remained  craniM^°,anl  there- 
fore, OS  is  well  known  in  pr«>  tice,  a  abort  n'.idifyinj;  i«  not  «afli' 
cient  irdilul«  i<ul[ihuric  aeid  i.^  employol,  and  plates  which  r«iiiiire 
hardening  are  Wft,  not  a  few  dayi  onlr,  but  weext  and  even  mioth* 
standing  in  weait  sulphuric  acid.  From  the  r^aulta  obtiinei  by 
making  plataa  auBgaatad  bf  Zaehariaa  and  Sih-ajr,  it  it  douMful 
whethw  man  miiiDg  witb  water  aloae,  follows]  hy  a  abort  d.'vini;, 
i*  «utHi:ieut  to  give  a  thorough  cohesion  throughout  the  iuav>  of  the 
plate.  At  any  rate  the  formation  of  hydrates  or  thoaa  methods  do  ja 
nut  taki  pln^e  ftiHi  ici;th-  (|utckly  and  th«»rm!^'Wy  to  pive  the  deaired 
f-iiilL.  If 'XTt.iiri  m  - iiiii  ,ilion«  are  in(P'iu_  _il  into  tin:  process,  an 
iit(Ui'vi;in  j»^>t>*  will  li,iriii-ii  -.nflir»*nt?v  tune  ;  urn],  in  axix  "a.^t'.,  th** 
Initili-niiij,'  l;i'»>i  ]il  t;:r  iiinrr  rAjmlly  wiim  ;\  li.ni  ■  ■<nli.!i,its  i." 

lormcd,  and  as  tiie  raiiiplea  prepared  according;  SiK\iy  nud  l-Ailaaky 
aod  SliwiMit  baifO  ahowa,  tham  mvat  be  a  dctinilc  pmportion  o'f 
lead  eKida  to  Um  aulphiric  ae(d  to  obtain  •  good  result  rupidly. 
l)r.  Pctcrt  hopea  to  flod  time  rt!r  f  r  i  f!o«cr  study  of  bi«ic  lead 
sulphate,  wheat  propertiea  are  im.  ri-»titn;,  not  only  in  this  connec- 
tion, but  alao  on  account  of  the  b;aring  they  have  on  )lr.  K,  J.  Wade'4 
theory  of  lead  atoragt<  batteries. 

Ua  the  concluaion  of  thv»e  preliminary  cxjivrimcntF,  a  number  of 
I'laU's  were  made  by  each  vf  the  Ihreo  proceasen,  eacli  plate  having 
140  eti  cm.  surface  on  one  aide,  and  the  plates  were  »et  up,  iu  Nets 
of  five,  in  liblted  gla-s.s  cflli  cantoiniug  sulphuric  acid  of  denfiity  1*10, 
and  connected  iit  ccrica,  a  constant  current  being  paaaed  t)irK)ugb 
them  for  14  data  Tba  avenge  current  was  2  4  amperes  (cone- 
r))ondiog  to  a  otuitf  Of  oboot  04  ampere  pvr  sijuurif  deelnietra), 
which  fell  more  fre<iuently  during  the  iii,dit  I  <  1  ampere.  After  tbie 
pt-rioil  the  Karbaky-Schenek  electrode':!  liul  fairly  thick  m^ii- 
I  rutiott!)  surface  coatinjj  of  sulphate  wIiilIi  cuM  Ire  removed  with  tt 
kuilo.  This  ooatiug  disappeared  comf'letvlv  with  tlio  fnrthEjr  nt 
tin  ai  rnmiilat'^r.  Thi-  t>nrf(t-)>  uf  the  nc^alivc  material  in  tin-  .Silvcy 
clII  lu'i  lili.^ii.i  fii:nir;.l  nil  i:,  porticularlj  on  the  middle  jil.it.  -'. 
These  uef«  lemoved,  but  appeared  o^oin  lu  emaUet  tiuentitici  on 
further  empiojniaat  of  tbo  aeennuilataN'.  A  aiailar  biibbUiigap  of 
the  spon^  lead  waa  notiead  in  tbe  cate  of  the  Zaebariat  aeesun- 
latoT.  AfUr  removal  from  the  forming  bath,  the  plates  were  trimmed 
up,  ttraightcned  where  nece^iianr.  and  washed  io  di«till«d  water,  and 
they  were  finally  »et  up  in  sul|>huric  8<;i<l  nl  density  l  l.'i.  To 
determine  whether  the  electrodes  were  formed  throughout,  the  cells 
were  discharged  13  times  with  currrnt'  nf  2-5  amperes  to  3  2  amperes, 
and  re-charged  with  currents  of  1  l'  aiii|>ere  to  3  amperes,  and  in 
some  inslancei!  with  currents  up  lu  o  amperes,  uutil  a  *erie»  of 
«uu;BS>ive  di!<chargea  gave  the  same  capacity.  Then  the  series  of 
six  celU  were  charged  and  di»;har^,  the  specially  characteristic 
resulca  of  whiab  an  neoided  in  tea  fellowiiw  tables  Tlie  die* 
charcaa  wen  taken  under  ainilar  eomiitionaioraaolt  of  tbathna 
kiadi  of  accumulatoiv*,  and  a  Siemens  voltmeter  «ai  anplofad  to 
measure  the  p:>tential  ditfereiici^.  It  wa^  found  that  tbe  two  aeUa 
of  the  ume  type  behnved  in  an  almost  identical  manner,  and  theio> 
fore  only  the  result-  il  '.iiiied  from  one  cell  in  each  cose  have  bean 
given.    The  discharges  were  pushed  as  far  ii-  iKi^nible  in  ea:h  ciue. 

Ta')le»  I.  lo  V.  .^how  that  the  f.dl  In  ]>t>lciitiiil  in  the  I'arbaky-Hchene k 
aecuMiulator  take*  jiUce  more  slowlv  an  i  ri  j-  ilaHv  with  thi'  lnv  and 
im-Jium  current  densities  than  in  tfie  Zi'  :i;iiiii  iin:  .'■^ilviy  nj.;  r.nu- 
liiroTP.  The  latter,  when  dischirtiing  with  a  curieui  u^>  to  (i  aiupcrcii, 
I  -  I  -  :-.rr  i:  :  tliis  ri:s(M.'ct  than  nelU  luade  according  to  /ocharias  ;  lip 
to  »  t  amiMsres  it  >»  ebuut  the  ftuue,  hut  above  10  amperes  it  is 
wonr.  At  U  awpera  a  aUgbt  improrenest  ia  ekown,  which  is, 
how«m,  ptobaU}'  ane  to  eome  aoddeotid  caMe.  The  miperiority  of 
the  nti1«k7*8«1ien»k  aeennnktiar,  aa  ibon  in  Table  Iv.,  moat  bo 
aUritmtad  to  tbe  good  qmlitlca  of  tbeir  apongy  lend  daattodai 
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T&Ue  L—At-amptTf  I>lteknt<i: 


Txmm 


FirbakyScbentk 
c»ll. 


Silv»y  c«ll. 


b<rurs 
•ml 

1  K.MJ. 

dir.  irn.  e. 

Potcutial 
Volu. 

E.u.ir. 

VcdU. 

PutatitUl 
<lif^erelH^e. 

KM.F. 
Volt?. 

j  Volli 

Volt*. 

A* 

V 

'  1-OM 

2*016 

2167 

BUBO 

2'120 

0" 

1-969 

1-996 

1-959 

1'9^ 

2  000 

0*" 

1'958 

1998 

1-958 

I'a'-iT 

1  :j60 

1 

0** 

1-967 

IW 

1-957 

1'993 

I'tfoB 

1-998 

V 

1-962 

1-995 

1^9 

i-ygo 

1-954 

1-9.16 

1» 

1-949 

\ 

li)13 

1986 

1948 

1988 

1 

1943 

1 

1940 

1  9R1 

1  'Qll 
1  y*i 

1  w« 

1« 

1941 

\  ■  'i\ 

1938 

1978 

1  937 

V 

;  1939 

1  i»Vtt 

1923 

1-S72 

1-924 

1975 

• 

,  1932 

1976 

1914 

1  913 

1962 

1925 

1968 

1896 

1-942 

1-896 

1-MB 

1-9M 

i«es 

}^ 

1«M 

IW 

1-966 

t-m 

l-OS 

1-MB 

J1J 

l-flW 

1'34S 

!<«»■ 

IKO 

V 

I  a:tt 

1-937 

... 

... 

w 

1866 

1920 

1843 

1900 

1-808 

1877 

... 

•Tlicn«l 

itrnitiMMi 

mn  takn  al  8  bran 

10  DiMltCK 

TftUe  II. 

— C-amp«-«  Diichargt. 

1-980 

2023 

l-9<6 

1987 

19t0 

2002 

0»» 

1-940 

1-9^6 

1-926 

1-980 

1-952 

rsa5 

0" 

1940 

1>93 

1-923 

1979 

1  930 

1962 

o« 

1940 

1 

1920 

1978 

1-922 

1980 

1" 

1-928 

1  ShO 

1912 

1-966 

1-919 

1-977 

1" 

19?0 

1  976 

1900 

1-959 

I -902 

1%3 

1» 

1^ 

1960 

1£80 

1943 

Vf.?A 

is.i2 

!• 

1^ 

l'e46 

1847 

1^ 

1860 

1-930 

?• 

1-MO 

i-m 

vm 

1-M8 

1-796 

1«86 

V* 

tw 

1-016 

5P 

1-778 

r»>2 

0» 

l-MB 

MIS  1 

I-BW 

»000 

1-MO 

:  iVn 

0'" 

1-322 

1-997 

1920 

1-9B5 

1E22 

1995 

1-921 

lly&6 

19)9 

1^ 

1919 

1-992 

1-918 

1-990 

1-E04 

1^15 

1  980 

«• 

:  1-906 

1-980 

1390 

1  ';62 

1 T.')'-} 

1  OTO 

c* 

1-899 

1-974 

l-o77 

1-933 

1-Beo 

1961 

1" 

1 

I  ■  '-'!) 

1«<S 

1-an 

1-aw 

1^ 

1" 

1  06^ 

1-777 

1-682 

I'TBS 

l-BOO 

1«42 

1?36 

1* 

l-8» 

1-917 

1* 

1-777 

1-860  ! 

Tuble  IV.  —  UUani)<tre  liiirkara'. 


V 

i-m  ' 

8-005 

1-922 

2-<K.<'} 

1  '3":  a 

;;  cos 

0« 

1-MO 

2002 

1901 

1-J>«5 

1901 

1998 

V 

1-900  i 

SOOO 

1898 

1-980 

i-e8« 

1'982 

0» 

1-898  ; 

1998 

1896 

1-978 

1-879 

1979 

0- 

1-8B8  1 

1^1 

1885 

IW 

1861 

1-972 

0" 

1-8B9 

I'HlU 

1^ 

1968 

1840 

1-958 

O" 

1-876 

1-980 

1857 

1^ 

1820 

1-944 

o» 

1862 

1-976 

1860 

1967 

1798 

1  9S8 

1859 

1-965 

)  812 

1944 

1760 

1-905 

0- 

i-wa 

1-S60 

1  847 

1937 

tm 

i-esB 

V 

1-838 

1-954 

1812 

1-922 

•«» 

o» 

1822 

1^2 

1778 

1-90$ 

... 

1' 

leos 

1336 

1^ 

1«6 

V 

1782  , 

1^18 

V 

1-740  1 

1-355 

Their  potential  u  given  ly  i)ie  me  of  a  cadmium  auxiliary 
civctrauo  ii  lower  and  m'>Tv  rti^ular  in  tlie  latter  period  of 
diichar^e  than  the  ci'rrci'pijijdiag  poti'nlial  in  the  other  twn 
aecninnliilor  .  V;  tin-  d. niiiui.cemcnl  of  (lucUar);t;  the  !.  >::iiivi' 
material  oi  tho  Siivt^y  iu»:uaiuUtor  fi\\K»  better  reaulln  tlimi 
that  of  the  Zachariai,  but  during  the  rett  nf  discharge  it 
deteriorates  lapidW  u  to  become  much  worse  than  the  latter. 
The  Zacharias  Foon  after  the  bcgiwiii^  <if  diaetttig*  tcsunblcs  the 
Farbaky-Schtnek,  buttowwds  ih»  oad  lUlt  6^  •Kain  Twy  much, 
tbou!;h  not  until  the  Silvcjr  has  been  already  fuliy  dinch*i|;(;d.  The 
behavioor  of  the  XAcliario*  lead  ptroxidc  plate  in  Wtter,  e^pfscjatly  at 
the  Wninning  of  the  discharge,  t^an  tS-.p  Kiirbaky  Si  hviitk,  w  lJl.-t 
llin  Silvi')-  I  ccupiea  the  mean  jifsiiion  riming  th-'  lirst  pjr;i  n  cl 
(liK'bati;**,  but  is  eurpaRcd  by  both  ifae  other  two  at  the  en<i.  The 
cella  were  uUa  thorl-circuited  (or  •'.(unl  perio<l»,  after  wh'ch  the 
Zachuisi  ohowed  the  highett  potential,  beirg  b  llowed  by  the  Silrey 
Mid  the  FaMkj-Stibeotk,  w^uch  order  wa*  afterwaida  ohansed  to 
Futekf^MMK,  ZMhatfa-s  •SiUey,  wkito  after  lOnin,  \\»  on^nal 
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IftUe  l'V\.—Mtattmmmt»  with  AmUiiirf  £UHnitt  tf  Outmbtm. 


It) 

Karbaky-Sfihtnek 

rftw'n  cadtrJinnam 
peroxide. 

ZKlMrfH  edL  8il««retll. 

B*t*'ii  eadinhiiiiaiid^  Btw'o  ctdmiumiuid 

fjead    '  ,  „j        I-Mid       ,  , 
[croxide.  peroxide. 

C" 

20bS 

0183 

21t0 

0239 

2120 

0?12 

ZCfQ 

0-194 

0  2.51 

f:  i.:o 

0 

0"' 

2096 

02C0 

21U7 

C220 

2  U<i 

0-'ii36 

o>- 

20% 

0  202 

2102 

0219 

2-102 

o-sas 

2  090 

0203 

'2101 

0-2i0 

2(m 

0-240 

0  • 

2ue5 

0'208 

2100 

2-083 

0  252 

C" 

20^2 

0217 

2099 

C:  2-vi 

2079 

0260 

0" 

2'OeO 

0220 

2-097 

0-240 

1  2-068 

02T7 

0»' 

2078 

<ym 

am 

0«8 

'  SIMS 

am 

0' 

2  067 

0-228 

2083 

(HtU 

1-918 

0'U9 

0^- 

2C62 

0-239 

2tl81 

0^ 

" 

O'- 

2060 

0-241 

2-(m 

0-3CO 

... 

1" 

2063 

0  265 

2-062 

0365 

1- 

2C40 

0-262 

■  1'- 

2021 

a283 

... 

Table  V.— M-om£<T<  Vuchar'jt. 


Time 

in 

mis  lite*. 

FarlMky-i 

eel 

roltnlial 
differ cuoe. 
Volta. 

idiMMk 

L 

V«llib 

iUctiariu  ctU. 

TQUulial  ,  L.  u  u 
dJ8to«ac«.  'ii,' 

RiUey  eel). 
Poteutial    p  %,  1.. 

0 

1862 

19-3 

1883 

1^5 

1899 

2-000 

6 

1864 

1976 

18E8 

1993 

1-893 

2-000 

10 

1-860 

1966 

1«80 

1-988 

1882 

1-996 

15 

1-843 

1-960 

1-875 

1-9B1 

1873 

1-9BS 

20 

1-838 

1957 

1860 

1977 

1858 

1-978 

26 

1-823 

1-946 

1844 

1-963 

1841 

1-967 

30 

1-807 

1-940 

1-833 

1957 

1-822 

1-960 

36 

1-798 

1-934 

1816 

1-940 

1-802 

i-m 

40 

1-776 

1-919 

1780 

1^ 

1-780 

1-936 

1'7M 

1-806 

W41 

1-900 

1'736 

1-80* 

CO 

1780 

im 

TlieE.M.F.inTClttira«: 


Table  VL 


aWteireuU. 


0 

s 

ID 


M60  . 

1-698 

1  "'.2 


Nam  at  Ml). 
I  Zachariaa 

1(93 
i  1667 
!  819 


Fraiu  TaUca  1.  i»  V.  ilu'  tViilu^iog 
Table  VII. 


ion* 

1-60B 
l-TSS 

.ipnitMa  m 


Oiiehart* 

IBI 


Dieeiuugv  ci>)«c)ty  in  am; 


42 
6i> 
»4 
100 
M-0 


t7«6 
UOO 
MOO 

U-tf7 
11-66 


13  30 
18  OO 
9-90 
1000 
ID-fiO 


1305 
1200 
B«0 
TW 
1860 


A«  the  diaabarflS  current  i«  iaaitmd  iiMii  4-i  amperee  to  14 
otnperee  the  capacity  of  the  aecaaintalon  ftlli  to  619,  :2  S0,  3*16 

amper?  Iiran  ly^pectn-irlv  in  tlir  en«e  of  the  Farb:il;y-Sc}ionek,  the 
Zachsri:i5,  ari'l  tb'j  .'-^ilvcy. 

Now  :t  tiJu<  IjI'K  li'-fii  w-t'U  koowu,  and  Mr.  W.-iif  bn-i  recently 
a^;uin  tulluJ  sttt-nlii-ti  I  j  lin- fiict,  tliiit  ihc  vuriuUoji  :her*-  in  ia 
tbu  capaieity  oi  an  accutuulator  wben  U  i»  >luic!iat>;eti  wiiU  dilTerent 
current  ^trengthn  the  liettcr  the  dilfoMon  of  the  electrolyte  in  the 
•elirc  material,  but  thi«  diffo.'-ion  depends  on  the  poronity  uf  the 
active  material,  ao  that  the  figures  given  above  and  tbv  uccoiupiuiyi^g 
curves  give  at  tha  aahtt  time  a  gauge  uf  the  porociiy  of  the  |«uiltt 
formed  by  the  dilTcrvnl  uiethuds. 

A  furtlier  proof  of  the  porooity  of  the  Zachaiias  plate*  wa«  atfurded 
l.y  ll].:  riAihiica  wiih  which  tbi'  dried  pl.tti's  a!»orlK.Ml  tlic  acid. 
I'listfA  made  with  distilled  water  );iTc  iiiiue  pirniiB  a-tirc  nuileriiil 
thnn  llio'c  luatle  with  sulphuric  sciJ.  Tlie  former  yin^u-"  ^ive  t*ttei 
i^.T<  .\i(le  than  the  fatter  if  tlu-y  »re  'ir-.o.l  1  >•;■  ri-  l.i'itig  j.licfd 

tn  the  DUlphutic  acid,  but  the  tp  ir'ijv  lead  tiuctiuiea  ioinied  from 
them  aie  lot  vetr  •ntisfactory.  The  j>*»ve  mixed  wHli  aalpknriia 
aoid  tliom  a  Undentj  to  (ulpbatc  faring  tha  proatli  tt'*' 
^oaitiva  platctftau  it. 
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THE  NINETEENTH  CENTURY. 

On  tba  threabold  of  »  new  oentory  we  may  fitly  gUnoe 
baokwiud  npoa  the  oaatniy  jnat  broogbt  to  ft  oloaa ;  ud  all 

the  more  appropriately  docs  it  become  n  Fcicotiflo  jonBMl  to 
do  so,  inasmuch  as  the  niiicUenlb  cuniury  in  the  GhrifltiMI 
c:  I  :;tiin>l9  out  pre  cminentlj  from  among  all  the  oentnrtea  of 
averjF  hiaterio  er*  u  the  goiaiitifio  Centiuj.  Merer,  ao  Car  aa 
•vaiUUi  bMorie  neorfla  moai;  lum  UBteiial  oMliBBtiaa 
and  intdlectaal  progress  been  so  closely  and  markedly  idea* 
Ufied  with  the  natural  gcionces — &s  distinct  from  purely 
mental  and  ethical  ecicnccs — as  (bey  have  beon  from  the 
dawning  year  of  (h«  nineteenth  oentory  oontisooiulty  UBlottl 
clooe.  And,  to  oomrfdor  eidoalTBly  he  ilw  moment  the  par^ 
licnlar  science  with  which  the  electrinl  frfltcrni'.y  ia  most 
closely  associated,  wo  may  recill  to  miod  that  it  was  in  the 
recently  departed  century  that  the  science  of  Eleofarioity,  aa  KD 
exact  scienoe,  had  ita  origin ;  and  in  that  same  oeBtniy  all  the 
praotioalapplieationaofeltetriealaeieneeweneommeDoed.  So 
swift,  indeed,  has  been  the  development  of  electricity,  bath  in 
theory  and  in  practice,  and  so  conpletc  La.s  been  llm  resolution 
in  -scientific  ideas  iu  aliaust  every  di'partment  of  scienoe,  that 
it  ia  not  witboat  consideiable  diffieolty  (bat  we  wbo  live  at 
tba  oommeneeroaot  of  tbo  twentieth  eeatnfy  are  able  to  fixn 
any  exact  mental  picture  of  the  corresponding  conditions  of 
theory  and  practice  at  tlie  dawn  of  the  nineteenth  contury. 
Yet  there  u  proUbly  no  more  striking  mode  Of  mlisiDg  the 
immensft  change  that  haa  taken  place  in  ibis  compantiraly 
abort  apBoe  of  time  generatlona,  than  by  oonjaring  to  the 
imagination  the  Flatc  of  tliinr^-3  wb;  ;i  the  century  began. 

Lot  us  first  dcEcrilio  tho  co.'Hiitions  of  outward  material 
( i  .  iliKtvt: on  in  tliis  respect,  and  afterwards  contemplate  the 
more  subtle  matter  of  scientific  thoughL  In  the  year  1801, 
a  frodd  Oat  koiVBO  railway,  tiauway,  ateamAip,  telegraph, 
gas,  or  electric  Ughl,  slooJ  on  tho  threshold  of  the  discoveries 
and  inventions  that  ia  tho  fulness  of  time  woui'l  make  all 
tlip.ne  things  possible.  Jamks  Wait's  steam  engines,  gradually 
being  improyed  by  a  busy  boat  of  inventoia,  wen  raoltiplyii^ 
on  tbeCuMflf  thahiKl,MMl.ttM  ilatianaiy  rtMOi  «m 
ihiubaoaaiiagBioaMiriMtCuBiliarohjool,  bthajMrim, 
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Watt  bad  run  a  model  lownattn  M  Ml  ordinaiy  mid,  bal 
not  imtU  1614  would  SitmNSOtc  really  inaiigonte  Um  atnm 
t^tnf.  Lftf*  in  tlMti^teeatli  ceutary  Eeveral  engiDcen  bad 

attempted,  bat  M'rtually  failct^.  to  ran  »  steamboat ;  bat  vhcn 
the  ninetecDtb  century  dr!.wnLd  Syhikuton  waa  baildiog  the 
first  eucceasful  steamboat,  which,  in  the  following  year,  would 
tow  tbimIa  oa  tU  Forth  and  Cljde  euaL  In  1600,  Volta 
hadpnaiiMl  ]ilg{BwntiMi«fUie<lcatiia|iiktoft  worMthti 
till  then  had  known  only  of friclional  electric:  l  y  '  r  n  1  'liug 
all  the  manifold  asefalness  of  the  electric  curTrnt  wah  mau- 
gnratcd  rabfltantially  at  tlie  [Commencement  of  the  century. 
Ihia  inTCBtion  notonl;  startled  tbeoriata  and  made  thwa  boey 
la  BOW  fltldt  of  fMMovli,  it  olto  set  pnuslital  minA  to  work : 
in  R  ftw  montbs  N'rcHoi.aos-  and  Tini  t^fTK  ha  j  rliscoverefl  hy 
its  aid  iha  phenomenon  of  electtol^jis,  u.nd  tlius  Md  the 
foundation  of  eJeebO-diemietry  ;  three  years  later  (1808)  Sir 
UvHnsY  VtTt  frodoeed  the  firat  deetrio  light,  iin»n  a 
eailMni  tit,  by  meun  of  *  lari^a  w^ttlfl  batteiy.  tt  b,  hj 
the  Tvay,  worthy  of  note  that  n  ftw  yuars  before  the  opening 
of  the  ninelwDth  century  the  wanufacturo  of  iron  received 
an  enormoas  impetos  from  the  invention  of  the  puddling 
kMurtb  bj  Hkkrt  Cow  in  Wi ;  and,  indeed,  we  majr  observe 
ibat  fbroog^MMil  tli«  eeolwy  Iho  derdopnenl  «f  meefaanicsl 
engineering — cf  -'.hi:h  olcctrica!  cnfilncerlng  is  a  branch — 
proceeded  ^^anillel  with  im(>rovement8  in  the  miuiufactare  of 
iron  and  steel,  and  would  seem  in  n  gml  iminro  to  have 
been  dependent  upon  theee. 

TonlDg  now  to  nwlteis  of  tlMwiy,  wtmftynoto  tbat  ai 
Iho  beginning  of  the  last  ccntnry  scientists  were  atill  holdiri;' 
in  preservation  ihu  doclrino,  propounded  by  Dr.  Gii  iimr  of 
('oloheeter  in  ir.QO,  of  tho  eHsonlial  diatiuctiou  between  dec- 
tiid^  and  magnetism.  Peimaoent  megnete  and  frictional 
•leetridiy  wan  their  entire  alook'in-tnde— aneept  fee  the 
qnito  recent  difcoverieg  of  (Ialvak!  and  VoLT.t ;  bat  with 
this  coiiiparati\ely  limited  matoriai  numerous  workers  in  the 
Ecvciitocntb  and  eighteenth  canturies  bad  laid  a  good  foundation 
of  experimental  work  and  a  nuMnre  of  tentative  theory.  Tlie 
aatvfe  «f  tbb wcnk  knilelenfly  indfeated  by  the  names  of  the 
Workers  :  Sir  Imam-  Nkwtom,  IIawksbbk,  Sir  Williau  Watson, 
Bkmjamw  FitANKLni,  Stmmkr,  .F.PMifs,  CAVKNWsn  and  Coutojift 
The  materialistic  fluid  theory  of  electricity  was  generally 
accepted,  with  a  similar  hypothesis  of  magnetism  ;  and 
the  eisentbl  dirtlnetioii  between  nugnetlan.  frictional 
electricity  and  "  galvanism  "  was  uniTeritaUy  believed. 
It  was  an  epoch  of  materialistic  theories  in  the  Bcicnees; 
and  btiwtcn  >'acli  Fcientf  imd  all  the  otbers  a  line  of 
distinction  was  drawn,  as  rigid  as  that  between  clec 
trM^  tad  uigBetinn.  The  jib^eieol  foNCs  bad  not  b<en 
"  correlated  "  a  task  which  was  left  to  Sir  William  Gbove, 
Dr.  JoixK,  and  others  10  years  later.  Heat  was  commonly 
believed  to  be  a  llnid,  termed  " caloric ";  chemicGd  action 
to  arise  from  the  trant>far«noe  of  another  tluid,  termed 
"  pblogiatCD":  lighi,  »  stlMm  of  corpuscles  emanating  from 
radiant  bodies.  Energy—  that  tnpreme  link  between  thesdences 
— had  never  boen  thought  of ;  its  existence  bad  not  been  suspected. 

Having  glanced  at  the  state  of  ntTairs  at  the  beginning  of 
the  last  centorj,  we  will  now  hastily  review  the  development 
of  eleettieel  eoleiMO  and  Its  opplientione  daring  thai  period. 
FJpctrically  speaking,  the  nineteenth  century  has  been  an  era 
of  electric  currents,  while  the  previous  century  was  an  era  of 
electrostatics.  Not  that  LkctroslRtica  bsive  Icfii  entirely 
negleeted  in  the  past  century  ;  on  the  contrary,  they  have 
plijed  en  iBBpoctantfa«t  la  1^  developmeBt  of  theory ;  bnt 
the  disoovcriea  of  Volta  and  Fabaday  have  given  electric 
oarxenta  a  dominating  position  both  in  theory  and  practice ; 
mit  indeed,  tbeee  diwovetiM  lie  at  th«  fonidaiieii  of  vrnj 


importnot  braneh  of  practice.  Telegiapby,  which  had  been 
■ogReetcd  and  experimentailj  triad  in  the  age  of  fHetioaal 
deotrieiiri  wee  radorad  praetkaHy  poatflble  on  a  eonunereial 

Fcale  by  Voi.ta's  invention  of  the  primary  battery,  combinod 
iritfa  Oebstbd's  discovery  of  the  deliecticn  of  a.  magueiio 
needle  by  a  current,  in  1820 ;  and  it  was  actually  realised  for 
the  firat  time  1^  Coon  and  Wasatsiou  in  1886.  Xhiaaaina 
diseonty  hy  OgtaTan,  moteover,  opeacd  out  an  edlirely  new 
field  in  electrical  science,  a  field  thai  has  proved  rich  in  prac- 
tical reaulte  and  in  ecientifio  EQggeetiveness.  It  directly 
travcrt^id  (uiFKKTH  great  dogma  of  the  essential  dis- 
connectedness of  olectcioily  and  magnetiini.  Anrnn'a 
theory  of  magnetism  was  Its  ofleprlog;  and,  aa  a 
cnnscqnecce  of  (h:ii>,-i:  ••'  ibrr.vnj,  KTimosOK,  in  1825, 
made  the  i^tupenduusly  iii.pt  .  uu.t  invention  of  the  electro- 
magnet Fabaday  alfo,  working  along  the  cams  vein, 
disconred,  in  1821,  the  rotation  of  a  moraUe  oondnoliag 
wtro  araond  a  negnet  pole,  aad  thu  estabBaihad  the  fnnda^ 
mental  iirinciple  of  the  electric  motor.  The  Faraday  period, 
which  biul  now  commenced,  was,  indeed,  even  moru  brillianl 
and  far-reachbg  in  its  consequencea  than  had  been  (be  Volta 
period,  some  SO  yean  to  80  yeen  earlier.  It  prodoeed  the 
splendid  age  of  Maxwiu.  in  okeliieal  theory :  and  it  gaw  to 
the  engineer  the  fundamcnta!  clue  to  the  invention  I'f  'lie 
Jyuaiuo,  the  trantforiner,  tUc  telephone  and  a  ho^it  of  other 
modern  electrical  appliances.  In  the  domain  of  elootro- 
chemiatiy,  aleo^  FAaaoAv'a  infloenoe  waa  £elt|  prineipalij  in 
the  leaearebet  wUah  eoaUad  Uoi  to  ennaeiata  hie  lawa  of 
electrolysis,  in  5833,  Ilia  discovery  of  electromagnetic  iu- 
diiction  was  ai.nounecd  in  1831.  To  M-wwisu,,  the  expnneu^ 
of  l-'iHADVY  in  exact  nmthoroatical  language,  we  owe  tho 

stimnlus  that  led  fiutiic  in  1888  to  diseover  the  tangible 
reality  of  deetrouagnetie  watec,  a  dbeovory  that  has  gftea 

rise  til  the  laleKt  pf  plectrical  applications — wireless  telegraphy. 
liotan.ing  to  the  time  of  Fabaday  (1888)  we  may  reUect  with 
a  ooneidetabla  aaumnt  of  snrprisa  tliat  discoveries  and 
inventioBB  eooh  as  were  hla  and  hia  eontcnpoiaDea'  eonld 
have  been  made  at  a  period  wbca  there  was  ao  knowledge 
of  the  conservation  of  energy,  nor  any  clear  upprcbonBion 
of  the  interehangeability  of  the  so-called  pbyncal  forces.  It 
waa  not  until  iHiO  that  Dr.  Joixb  commenced  his  famous 
series  of  determinationa  of  Iha  meelianical  equivalent  of 
heat ;  anBOoneing  in  1841  the  law  of  heating  by  deotrie 
current  which  i»  known  as  J(n  i.e'?*  law.  Probably  no  sini,'lo 
doctrine  in  pliyiicul  tcitim  Lii:-;  had  60  great  and  widejprt^ad 
an  cfl'ect  as  that  of  the  cansers  ation  Of  ttwgy,  in  consolidating 
.  and  unifying  tlia  phjaioal  soiences  on  an  exaot  baaili  and  in 
auggejtxng  new  modes  of  applying  pbysioal  tfltenea  lO  tba 
practical  need^  of  civilisation.  Hpaoe  does  not  permit  of  our 
following  in  detail  all  the  commercial  applications  of  the 
electrical  discoveries  we  Iiave  )aat  reviewed.  With  the 
aioeptioB  of  land  telei^phyi  tiiej  aU  belong  to  the  latter  hdf  ■ 
of  tba  eentofy;  whmas,  ae  wa  have  seen,  the  faadamantal 
discoveries  on  which  tlioy  are  h^evl  were  made- in  th<^  first 
half  of  the  century.  The  dyutuno  i^  but  50  years  old ; 
submarine  telegraphy  dates  from  1845-50;  tha  Ant  pniOtlaBl 
arc  lamp  waa  invented  in  1^1 ;  only  20  jttu  ago  Fadb 
brought  tba  aeeondaiy  battery,  or  aooamtilator,  into  ooni- 
mercial  use ;  electrometallurgy  in  commerce  dates  from  1640 ; 
Edison  and  Swah'»  invcniiona  of  the  glow  lt»mp  date  from  1 87i> ; 
the  Bell  telephone  waa  invented  in  1876,  and  the  Hughes  and 
Kdieou  microphone  in  1876 ;  the  firat  elcetric  tramwa/  wu 
dariaed  in  1079,  aad  the  ofwbcad  trolley  dates  fiKnn  IMi ; 
while  wireless  telegraphy — tlio  li\lc.',  irri/iil  i  -  of  quite  recent 
birth,  and  has  not  yet  been  been  weaned  Uam  the  laboratory 
alBiga  el  Ui  eaiaar.  Tha  tofoki  diolaai  that  "  daohdaitj 
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is  .still  in  its  infinoy  "  is  ofttimes  held  in  J-jrisioQ  hy  tho 
profeBUon;  but  may  not  ito  phenomeQaliy  rapiil  growtli 
fOggMt  ibe  vigoraaa  iabnliiy  ol  a  powerful  giant  rather  than 
the  stature  of  a  full  grown  man?  What  will  b«  the 
tremendoDB  energy  of  the  giant  when  M\j  matured  the 
ainuiry  jusl  commenced  may  duly  rrv..'al  ;  Ims  our  pro'cnt 
task  is  to  look  back A-ard— looking  forward  ovar  a  hundred 
yran»  bowerer  fascinating,  wa  kav^  to  more  speculative 
minds,  and  to  those  better  gifted  with  III*  ipiiit  of  propbfcr. 

Loolcing  backward,  then,  upon  tht  floienKfio  Centut-y,  a.s 
it  may  aptly  be  called,  our  miuJ^  arc  CAh'l  v.  iili  uno  iiueitiim 
above  all  0'.hers,  vi^.,  NYhat  are  (lie  causei*  which  have  oougti- 
tated  the  nineteenth  e»(ury  an  era  of  phenomanal  piQgf«es 
in  scieaao  ?  It  U  not  mmij  ia  «leetrio«l  anttan  tbst  pio- 
great  unique  and  gtupendmi  bta  been  m»3*  t  tit«  recovda  of 
other  Bcienoea  rt'veal  advances  do:  L:  3^  rapiil  or  r.  mnrkalil  ^ 
Chemistry,  (geology,  biology  have  all  t>9en  trtiohformM  l  within 
tb6  century;  mechanical  science  hM  developed  enorimuslv  . 
mtu  eivU  oagioeeriqg,  ancient  m  w««  U«  origia^  h»B 
abaocbed  plenUfiiUy  ct  tbe  mojorn  eetentlfls  spirit.  To 
thought  ftQi]  in  prnc',i:o,  scioni'i-  h.^s  iKen  the  dominating 
faotor  of  the  agi>.  Why  is  (liij  :*  Why,  in  otiitir 
VOria,  did  not  the  century  of  soiano.)  folio  v  closely 
OpOD,  say,  the  Klizabetliaa  afe  o(  intellectu^  and 
nterary  brilliance ;  or,  why  wai  it  not  postpone!  ladeB- 
nilelv  ■'  Thu  scientific  ccuviitians  wcro  ripj,  iuJojil,  in  the 
Elizabethan  tg«,  (or  the  immedi&t«  and  rapid  development 
of  Hiawe,  inasmuch  as  the  inductive  friaeipte  of  research, 
npun  whkh  modern  soieaee  is  based,  wai  m  well  enunciated 
then  as  it  ia  now.  There  must  surely  have  been  a  certain 
combination  of  facial,  intelleotual,  and  material  condituns 
which  has  stamped  a  goieatific  character  upoa  the  put 
etaHnary-  ■»  aombioBtiaB  whieh  did  nol  oooin  io  muj  piwviou 
hi.storic  ago.  What  that  partictitar  coinbinatian  may  hare 
beea  it  must  bs  left  to  the  liistnrian  al  a  far  later  date  to 
discover  ;  at  the  present  timo  wc  sUaA  too  close  to  the  nine- 
teenUi  oentary  to  be  able  to  comprehend  iut  true  jcopottioae 
^  dialant  penpadive  in  tinn  ta  aeoaaaary  for  aoeh  a  gigantie 
♦ask.  But  we  may,  pcrliap.-i,  be  l  ermilted  to  hazard  a  few 
suggestions,  which  at  any  rate  will  serve  to  direct 
attention  to  certain  aalicnt  cbarActcristies  of  the  een- 
itttj  that  may  ham  aaaiatad  in  the  dtvolopment  of  itt 
adentlBe  ebeiaater.  Then,  broadly  speaking,  may  be  dasrf- 
lied  S.S  intt'Ilrcliial,  sociiil  and  pjlilical.  Wlii  rii  lbs  purely 
inteikclual  cooditions  are  coneiUered,  it  mmi  be  canc«ded 
that  many  times  in  the  world's  history  circumstances  have 
been  tafowable  to  a  developmeitt  of  aoiaotiflo  inqoiqr  and 
laaaanb,  oompamUe  with  t4iai  haa  Ynta  adiieTad  withhi  the 
last  hundred  years.  We  have  mentioned  already  that  the 
Baconian  system  of  inductive  research  might,  were  other 
ohofunatances  favourable,  have  inaugurated  a  Scientific  Century 
SOOyaats  ago.  Again,  we  maj  note  that,  intaUeotoalljr  apeak- 
ing,  the  aeientifie  tnethoda  of  Sir  Tbaao  Nxwtor  and  of  the 
Icsiliug  Eoicntists  of  the  Eevcntt-inth  mil  tigbtwmtb  if  tilurit  s 
wiTu  not  ouu  i\hit  inftiniir  to  Uiose  ol  tiio  present  diiy. 
Wbcrpin  tlio  ninetcenUi  century  has  differed,  howsvor, 
in  tbia  respect,  has  been  in  the  moeh  greater  nombet 
of  adanliJio  mnhais,  nanhing  In  a  gieatar  body  of  intd- 
kcliial  activity  hmt.g  c.:ncentrated  opm  the  taste. 
The  cMi.so  of  tbi.A  superior  noSivity  is  1^,1  bi-  found  in 
the  social  conditions  peculiar  to  the  nineteenth  century. 
The  spread  of  edoc&tion  has  been  regarded  by  eome  the 
donliMnt  aoaial  faotor ;  bat.  thoagb  irldaap«aad  adooation  Imw 
exerted  a  measure  of  influence,  a  much  moro  powr  rfnl  and 
radical  cause  ia  to  be  found  in  the  incieasie  and  more  favour- 
aUediatribatiaiiodNalth.  AU  tb*  intaUaot  ol  th«  baat  afaa 


would  iievsT  have  creitcd  a  practical  scientific  ago  under  a 
feudal  system,  whore  the  very  few  wore  very  rich,  and 
everyone  elae  waa  vtnj  poor.  Tlie  notii*  and  the  naaaa 
woold  both  have  been  abient.  Indeed,  the  increased  wealth  of 
the  middle  class  and  the  amelioration  of  the  lower  class  of 
Siiciuly  liava  given  to  scientific  research  a  commercial  motive 
that  has  react«d  upon  the  pursuit  of  pore  soienoe,  and  has 
greatly  encouraged  it.  Smbo  profaaaotl  do  mt  like  to  hear 
this  truth ;  thej  pnbr  to  emphasise  the  dalighta  of  aeeking 
Ecinntirio  troth  for  its  own  eakc.  This  is  admirable  in 
its  way;  but  these  profesHors  overlook  the  fast  ihcV.  tboir  \i  ly 
professional  ohairs  are  endowed  by  the  wealth  of  men  wlio 
have  mada  thair  money  through  the  applications  of  science 
and  who  look  to  science  for  farther  favours.  Commerce,  in 
recognising  the  money  value  of  science,  has  been  a  potent 
factor  in  tlio  aiding  of  >4cientiHts  and  in  making  their  paths 
.straight  and  easy.  1'ho  more  favourablo  distribution  of 
w(^a!tli  has  also  assisted  in  anoilu  r  way  in  developing  science 
— ^nama^,  hj  prodoeing  a  larger  and  more  laozative  niarki>t 
for  the  prodoela  et  aeientlfio  application — ^thna  «nco.>ra;^'iDt', 

of  Cour.sB,  the  eprefnd  of  scientific  invention  and  icil'^.Htry. 
We  may  note,  by  the- way,  that,  whenever  soienoe  has  ia  any 
measure  flourished  in  an  age  of  poputarpovarty  or  of  political 
nnrest,  it  has  mvariabiy  partaken  of  an  aoademia  and  atrktly 
non  pracUeal  ebaraeter.  The  political  faetor,  inAeed,  tl  6t 
great  importance,  t&peciall'.  with  regard  to  the  condition  of 
peace  or  war.  <.ii(>«t  wau  there  bare  been  in  the  last 
century,  it  is  true ;  but  these  have,  generally  speaking,  been 
short  and  daaiaiva ;  and,  ainee  the  oloaa  of  the  Napoleonio 
wara  aady  in  the  oaotnrj,  var  baa  not  given  riaa  to  any 
wiJcipread  and  continuous  feeling  of  unre-t,  ."-uch  a.-i  must 
iiuvo  exerted  a  marked  retarding  influcnca  upou  the  aits  of 
peace  in  earlier  centuries.  In  conclusion,  and  while  still 
regarding  the  political  aapaot  of  the  qoeation, ««  would  with- 
draw our  gtM  bcm  tha  dTlliaed  world  in  ganaial  and 
concentrate  it  upon  our  own  favoured  country.  For  all 
truebeartcd  Dritons  the  scientific  developmenti  that  havo 
imparted  its  diatinetivo  oharaotor  to  the  nineteenth  G3ntury 
will  be  indiaaolnbly  aaaooiated  with  the  glorionB  lajign  of  oar 
ravand  and  illustrious  sov«>r<>igo  Qvf.rs  Tkxoou.  Lgag 
may  aha  lalgn. 


OBITUARY. 

LORD  AKM8TH0NG. 

It  was  with  great  regret  that  we  announced  in  our  last 
iaanetbat  Lord  Armstrong  died  on  Thursday  morning  iha  27th 
ult.  at  his  residence,  Cragaide,  llothbury,  Northumberland. 
Though  his  health  ol  late  bad  not  been  of  the  best,  not  till 
within  a  week  of  his  death  did  caoso  arise  for  aoxia^. 
Inabihty  to  rally  from  the  tlloots  of  law  and  iolemal  diUl 
bcog^t  tha  end  aomawhat  anddea^. 

Inliatt  Oaonga  Annationg  not  bom  on  November  20, 
I8IQ1,  Hia  ftthar,  llr.  W.  AnHriNns,  ma  a  marehant  of 
NeireasOe-OBpTyna ;  bia  moUMr, a daof^tac  of  Ur.  W. Potter, 
ol  Walbottle  Hall,  llorthnnibadand.  Ho  was  adooatad  at 
Bishop  Auckland,  and  aboia  tlM  law  a*  bia  profeaioa,  not' 
withstanding  a  bias  towacia  aajemtifio  aod  tnaebaniaal 
subjects.  Later,  while  still  a  nambar  of  a  Una  of  Naweoatia 
solicitors,  he  ooinmcooed  his  career  as  an  inventor. 

In  18S8,  bavitig  long  reflected  on  tlie  enormous  power 
avadablo  in  the  inniiuierable  Streams  desoending  tlia  hillt  ol 
the'  north  country,  l;e  doviied  a  liydraulic  rotary  engine,  which 
he  hop«d  might  utilise  some  of  the  energy  running  so  freely 
to  waste.  But  finding  that  for  m  uiy  purposes  such  as  the 
operating  of  crancs  on  -whiiriK — the  reciprocating  principle 
was  superior  to  the  rotary,  he  designed  a  crane  in  whieh 
cofliDdaca  and  pialnu  eiHtad  anwy  K^alaad  iMtlaa.  li  w«a 
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not  till  lBi5,  however,  that  oppijrtanU;  ftrose  for  the  realtst- 
tion  of  his  scheme;  bat  before  the  end  of  1840  the  firat 

B*  draalie  crane  erected  at  work  on  the  quay  at  Newcastle, 
•anwhilo,  in  and  abont  the  year  1940,  Armstrong  pablishod 
«  an  aceount  of  his  investigatiuus  on  the  "  Electricity  of  Eflluent 
Steam" — iDvaatigatkiaB  wbieb  led  to  bis  iDTealion  of  the 
"  bjrdro-eleotaria^idiiiM,''  wbioh  so  greatlj  iatanaiad  Fandaj, 
■ad  wUdb  Kmaiacd  for  long  the  moal  WMcfol  pntmer 
ol  dMtriawtiott.  Already,  in  1846,  lua  diwrcriH  ud 
apiliMtiou  bad  •ttaiaad  nub  iuportaow  tbat  b»  was  in 
thai  year  elected  a  FtUow  ol  tba  Bojal  Sodety.  Atmatrong 
continued  to  erect  hjdnuilio  plants  at  nrious  places  in  the 
country,  using  in  every  oaae  the  presenre  of  the  town  mains 
or  the  head  of  special  reservoirs.  Bat  io  1860  he  introduced 
ioto  hiH  ny^iem  the  use  of  the  well-knonn  "accumulator," 
yrhich  made  hvcirmilic  po'.vor  cspubloor  va'^tly  widt'r  iiil.iption. 

At  the  Elsvvick  works,  uow  thoroutilily  cstablisliod,  but  aa 
yet  wholly  devoted  to  the  creation  of  hydraulic  machinery, 
certain  oxperimenta  in  uon  buildinf;  wore  now  inaugnrated. 
A,9  !i  TKHult,  in  ISrlG  Armslr[>c,(,''a  fir.^t  };un  was  |iroJutcd.  It 
was  built  by  ghriDkiag  on  a  steel  I'ihtrI  ^iirciMHivi!  iron 
tubalar  ahflls  ;  it  was  a  breoch-loadcT,  nuJ  possessed  poly 
grooved  ritiing.  It  fired  a  projectile  o(  clonguwd  ehapo  aud 
with  ogival  head  with  unexanipled  accuracy  over  an  unpre- 
cedented ran?:*  :  and  so  sa'.i^factory  proved  its  trials  that 
Arraatronij  was  appointed  En;;ineer  of  Iliiied  Ordnance,  was 
made  C.B.,  and  knighted.  Wiilua  the  seven  years  snrceecling 
more  than  8,000  similar  guns  were  added  U>  Engltiud  d  arina- 
meni  Unfortunately  iho  continual  recurrence  of  certain 
difficulties  in  the  breech  mechanism  impelled  the  Government 
in  1H6B  to  return  to  muzzle-loading  guns.  Sir  W.  Armstrong 
mrigimd  his  official  position  simultaneously.  The  same  year 
he  was  president  of  the  Uritish  Association  at  its  Newcastle 
meeting.  Ills  address  dealt  with  the  then  already  threatening 
dopktioa  ol  our  eoalSolds  and  with  the  extravagant  matbods 
of  ooal  IMn.  When  the  Hoyal  Comtuission  on  this  same 
qwatio^  WM  abocttj  aftarwaids  wdeiBd,  Sir  W.  Amutfong 
WM  nomiiMtfld  to  sit  M  ft  maaber. 

Tftridoi  iMMon  Ml  to  bin  about  IU«  Una.  Ha  was  in 
3661  nada  a  XjL.D.  af  CamfaridH^  in  1«70  a  IkCJ^  by 
Oxlbia,aBlin  1879  tha  AlbarliDadalorkhe  Sodaly  al  Arts 
waa  awBidad  hfan.  But  lbM«  cam*  to  bin  a  gnalat  ttinmph 
when,  in  IB80,  Ibo  Crovi mm^  nt  re-adopted  the  bcaeoh-loadiBg 
and  polygroove  rifling  principb  s  of  Armstrong. 

The  following  year,  in  his  capacity  as  president  of  the 
Mechaniral  Section  of  the  York  meeting  of  the  British 
Associatic :i .  ],l  i.L;iiiii  called  attention  to  th>'  more  etlicient 
ntilisatiun  oi  natural  sources  of  energy.  Ho  raised  a  hope 
that  the  development  of  the  thermnpilb  might  kad  to  perhaps 
a  wholesale  utilisation  of  solar  energy,  lie  e'stimat«d  that  the 
heat  received  by  au  a<:re  uf  grOLuid  in  iho  tropica  would,  if 
wholly  oonvorled,  yield  niechanical  energy  al  the  average  rate 
of  4,000  u  1'.  lu  1882  ho  was  ek>ctcd  president  of  the  Civil 
Pngineere.  and  wa.'j  elevated  to  thH  peerage  in  1^^7 — the  ytiir 
after  his  ungucccasful  parliamentary  contest  of  Newcastle 
sgainsi  Mr.  John  Morley.  Tho  ISeasenicr  Medal  of  the  Iron 
and  Steel  Institute  wa.s  awarded  him  in  l.-^!)l.  In  ls97, 
wben  in  his  B7th  year,  he  pubiiahed  au  elegantly  iilusirated 
book,  entitled  "  Electrical  Movements  in  Air  and  Water," 
which  discussed  certain  phenomena  he  had  observed  in  his 
electrical  experiments  conducted  50  years  previously. 

Tba  toneral  took  p'ace  on  Mon(!ay  last  at  C'rageide,  the 
anaanDMBti  being  all  of  the  extrcmest  simplicity.  The 
mwuM  vtta  laid  oaaida  thoaa  ol  Lady  Armatroqg,  vbon  ba 
mairiad  In  1885,  and  «bi»  died  to  18B8. 

Damage  by  the  Recent  ORle.— Among  the  widespread 
dicabter  on  land  and  Sfa  cr<  alud  liy  the  recent  gale,  dMiusge 
to  telegraph  and  telephone  lines  has  been  ext-  nsive  and 
serious.  The  Post  Office  lines  have  greatly  euflTercd,  intor- 
mpting  telegraphic  communication  over  many  parts  of  the 
country  and  with  the  Continent.  Several  of  the  submarine 
eabk  oonpaiiias  bava  alao  aafltored  tbtoagb  breakdown  of  tbaic 
laadlfaMa. 


NOTE  OH  THE  TBAMSP&BEHCT  OF  METALS  &N0 
OEBIB  BUBBUlfill  JO  ULDIini  im. 

Bv  T.  inrxso. 

While  I  was  perbming  experiments  on  radium  raya, 
I  foond  that  the  tanspaniM^  of  netals  and  other  subftaooaa 
to  them  ooold  ba  aasi^  and  masoiflaairiljr  shown  by  measa  o( 
a  spark  mattwd.  ThaiiaDBl  nalhod  teatodying  the  degrta  of 
transparency  or,  wbataoSMa  to'tbaaaoM  tbing,  the  absorpfom 
of  the  rays  by  seraial  aabaUaoaa  ia  ailbar  a  photographio  or, 
an  daatrooMtiio  ooa.  The  spark  nethod  to  badaanlbad  ban 
{>,  of  eoarae,  not  quantitative  lika  tba  alaotnaBattie  oaa 
adopted  by  Meyer  and  Sohweidler  (/%«.  iSritaehtift,  No.  19), 
but  it  is  very  simple  and  highly  advantagaooi  when  we  want 
".o  show  the  experiment  qualitatively  to  a  largo  audience.  -So 
far  aa  I  am  aware,  uo  such  spark  mpthwl  for  the  sf.idy  of 
absorption  is  mentioned  anywhere,  at  !  ; lioi  rroro  it  deservef, 
I  think,  a  short  aeconnt  here.  Myevperiinenl  was  conducted 
in  the  following  way  : — 

To  e&ch  of  the  poles  A  and  U  of  an  inluation  ooil  were 
ruBpeetively  attached  two  wires  forming  ih"  altsrnative  spark- 
gap.s  1  and  ^,  as  shown  ip  the  nunexed  figure.  These 
Bpark  gaps  were  formed  by  spark  rale rumt tors,  fo  thit  the 
spark-leugth.s  could  be  finely  adjusted  at  will.  Now  suppose 
that  one  of  the  Fin^rk-gaps,  say  1,  i;H  drawn  apart  jus;  boyoud 
its  crilieai  ipark-ienglh,  that  is  to  sny,  .''tich  a  len!>th  acroea 
which  the  spark  is  just  unable  to  spring,  whilst  the  other 
spark'gap  2  is  disposed  just  below  it»  critical  length.  In  this 
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soD,sili\c  .-tale  of  ihu  i-[:atk-ga]i=,  if  wo  br'ng  the  radium 
preparation  into  the  neighbourhocd  of  the  gap  1  vivid  sparks 
will  take  place  there,  while  the  spark-  in  the  gap  2  wiUba 
either  very  much  enfeebled  or  compiete.'v  annibilatod. 

hilling  the  sfiuk  gaps  in  such  a  .sen.sitivft  .s'.ate,  f  ph'.;ej 
several  substaticai  under  question,  one  afcer  nnothor.  below 
the  gap  1,  and  then  brought  the  radium  preparation  juBt 
below  those  substances.  In  spite  of  the  interposition  of  Buch 
Eutigtaocea,  I  still  observod  the  sparks  taking  place  in  the  gap. 
These  sparks  were  evidently  due  to  the  action  of  aone  portion 
of  the  rays  which  passed  freely  thzoogh  tba  anbatoacea.  Tba 
substances  thus  investigated  were  : — 

Rlianile  pUl«...    Inun.  ia  thwkDDu.    BnuH  plalr   letm.iot]ikkaeHi 

(itUH  ])Ut«   2inm.     (lUlow         ( !up|:er  |>late ...   6ciltQ.  ililtu. 

LMd  |>Ute  2iaiii.     ditto.         Nickel  jiltle  ...    4'5muL  ditto. 

One  of  the  striking  propertiei  possessed  by  the  radiom  rays, 
namely,  theur  power  to  pass  through,  though  wttb  aoma 
decided  absocpUon,  snob  ttiiok  nataluo  pJatca  as  nantioiMd 
above  ia  tbas  qmlitaiUnlf  diova  bj  naaoa  el  a  aioqil«  qask 

method. 


OH  k  FHin-TVRlIITO  IPPIUTOt  ffOB  Qtl 
VKTH  BLECTB08TATIC  YOLTVETIBS.* 

HV  Al  >II:RT  CAMI'llHl  l, 

For  the  meaauniiiunt  of  alteroating  ]>otenti*l  dilfenneeeui  iinajr 
eases  itisdsstaalik  er  evaa  Mscntial  to  u^e  electiostatk  voltmeteis. 
It  is  w«U  known  that  these  iastnunnits  are  particularly  uaaeoaitive 

at  the  lowtr  ot  their  ranges,  their  scales  cloeiii-,;  ia  vury  much 
tuu'aril«  the  2«rg  point.  WhenmeaBUieiiientt  oi  >iiitll  <liKct  current 
1'  l>ja  liave  to  he  iiiaiie, it  in  an  vaer  uuilter  t<i  ii<l>l  t<'  .\(lbc  ttu.<i!l  vnlt.i.;u 
t'  .  be  measurvd)  a  coDKtant  vulttige  V,  Urge  «ii  >ugh  to  : niij;  tlia 
di'Qi'Clion  to  an  upcD  part  l  i  l!n-  «i.»|p.  U  lioti,  howi-vcr,  iluf -riin!! 
voltage  •»"»»  «ltenift'.iii,v- ■.111-,  till-  .i.-l  iilHir,  .4  u  liiv.-.  lUtimi  \"  n 
alotoat  a.-««lc<s,  for  tho  re»ullaut  elleciivol-  IM).  i»  only  \  X», 

*  J'MWr  rtaU  te(ut«  \\n  I'hviin  al  KiicUlT. 

i  AsfaraipMriklethnuaiheat  tWi  l>i*ver  I  have  aiwl  esf  ilkl  Mlwti 
lor  f^irt(«*  reel  nsan  s^usi*)  vsiliMi. 


^  Kj  .  d  by  Google 
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O.,»ppro)(im»tely  V  ^1 when  X  'u  biii»]I  coiii|MLretl  with  V. 

But  s  f!ttifsfltjry  r**ult  it  obtainfd  if  the  atniliary  voltage  V  b<?  of 
tbcMuiii  fri:-i|iii;ncy«a  X  ac']  :ti  j'hii':  it  ;  exact  coinci'li  'n'L' uf 
phwe  it  not  fciiiolntpW  nfscssary,  aa  vcrr  little  etrur  i*  iDtrotiiic«d 
a  lag  of  .%d»g.  oi  lnJtg.  between  \'  aud  X. 
'  When  the  phase  iMijosliueut  i«  corr«ct,  the  ell'eaiTe  resultant  U 
mgui  to  V  -)-  X,  nnJ  frum  tbil  X  CN  be  iBMlcdiataly  §v«mi,  1  have 
Mcordini^ly  (1evi«e<l  appantm  fcr  Um  pirpaie  of  Mldbg  to  an 
nnknown  volUge  X  a  voltago  V  aauljr  ia  phaia  witk  X.  fiafon 
proceeding  to  deecrilie  the  uifMntoaftdHMl  dlgnnioa  <«  tha  tllMCJ 
gf  the  mbjcet  aeema  doainbMi 

Tbm  Lap  ami  Pnttr  Log.— In  the  fint  plaoo  bt  iu  eoMHier  the 
auHtim  «i  "diflisNDee  «t  jImm.* 
1.  Whm  dw  win«4oiniH  e{  X  aad  V  (cReotifW  tnOnai}  «n  «ne 

v  =  m<iu  {i>(+'p). 


then  (a)  the  ditrcKace  of  pha<«  between 

'  the  MtaM  (tw  %  lietiieen  X  wid  It 
I  airi  F  fh*  dheUve  nil 


ia  a  triuigle  wifk  aidn  X,  V,  and  P, 


X  nd  Van  hath  ToIUMti  airi  F  fh*  aflaeUva  nine  of  their  lamltaat 
(K-t-e),  aad  if  ^  Fdf.  1}  OXP 


Km  I. 

then  the  ancle  MXP  i«  e(|tui!  to  ^.  (c)  If  X  V  are  the  eniieiBt 
and  tettttinal  voltage  for  a  circuit,  oo«  0  is  the  power  fsetor. 

2.  If  w.tve  forou  of  :r  nrnt  f  ;ae  utA  l.i,th  «ini.-  cunrea,  then,  aa 
Mr.  Alt'xaiider  !!ii»iioU  ha-  ahe^dv  [>.4nru<i  mit  (Tlit  Klcftririaii, 
November  3  anil  10,  181H>),  th«  angk  w  iiuHi-  eaiine  is  the  j>owi'r 
factor  ia  in  general  not  c<iual  to  the  aogli-  <  t  <'  Pi--  i:i<i  Untv  l  (>q  x  and  v. 
Indeed,  when  the  wave  forms  ul  ^  anil  v  are  not  aimilar,  the  Uuis  kg 
between  tliem  wonld  have  to  be  defined  by  aome  eoamBitioiL 

For  practical  piirpoiea  a  anfficiently  general  OMS  ia 

z=y+(iainp<  +  '>ain  3^(+  .... 

»»-a+B»aio(j»«+0i)+nsin3(p/  +  ^^l+  .... 

where  y  and  *  an  diKC^COmat  eomponcnta.    Hure  the  time  lags 
0,  ...  are  ml  neccnariljr  the  tanne  tot  the  fanow 
batnionica,  and  to  talk  ef  tbe  diffignaea  of  (tina-)  phasa  U  Aw 
almoit  meaoingleos. 


I«  tbe  nnwh  dwilar  cat*  whm  tha  mva  bteai  «a  aintlar  Uie 
tine  1b(  haooBUS  a  dadnaUe  qautitf—fer  aiaatplB 

ir  =  o»inf>M  iain.'J^i' +  .... 
\=aknn(j)t+<j>^  +  bkMl3{ft-\-^{)-\-  .... 


where  it  U  dear  that  <beKi»at«TCi7 


aa  latniiabla  tinw  lag 


liPtW*"*!!  r  Blld 

Jlnl  altli.iu-^h  tlic  time  lag  aeems  to  lie  of  little  impirlatice  in  moat 
tim^,  it  will  be  louud  that  the  an^le  (ft,  comtrncted  m  Ki^.  1  from 
three  effective  voltaf;os  (V,  X,  and  their  resultant,  P),  is  a  most  useful 
quaotitr,  no  matter  how  couiplicated  and  ditFeteitt  the  wave  fornu 
ofvaud^iuaytNk 
Aa  balhie  let 

••jr+«tfB/><  +  i»in3;if  +  (1) 

ir-#+miin{i)<+^)i)+nsin3(i>f+?i^+  ...  (2) 

and  let  X  and  V  be  the  tSielira  vdiHa  af  «  and  «md  P  and  Q 
jbota  of  <v + and  (v  -  jc). 


Thea 

SP>«l»*H-9(^-»'«*+lf 4  .  .    +l!^*  +  2a»eo»<i, 

-SX>-t>SV>-f4y«-fSmteoi^-t-Shicaaa(^+    .  .  . 

and 

V°3X*+gV*.4$»-Bfla»aa»^-SN<!o»30,-     .  , 

K«w,letJs»+««cM0,  +  6jiooB3ii'>^+  ....  *aXVco»^'.  (3) 
AeeaidliMta', 

l^-X'+V>-fIXVeae0   .....  (4) 

(|*-Xi-|-VS-SXVeoa^   (5) 

.iH  i:i  I'l,.;,  j'  !■.  I  In-  -rii]'!i'.  .il  n'..iiltai.:  m?  \  arpi  \'  at  an 
angle  r;>  with  ant'  another.  Similarly,  is  uie  i-«iultiiut  i>l  .\  and  V 
at  an  angle 

Also,  P^+V^-2(X-  +  V-'),  (U) 

and  i>'-q*-4XVaott&  (f) 

It  ia  easy  to  show  that 

.Xr«aa«k  .  ,  (fl) 

Hence  «ee  ip-  jli*  ^  XV. 

Tliis  last  ix  the  ci[Oia:on  by  which  Mr.  Itiiaeell  (in  the  P^per  men* 
lioiitd  above)  propi>'e!<  to  define  the  "ditTcrencc  of  phase"  lielwcen 
J-  and  V.  It  is  evident  ffitn  eii>i«lijn  (k)  tint,  if  .\  and  V  aic 
rcfficctively  enncnt  and  tenniusl  vollage  for  a  cinait,  cot  ^  a» 
Ivund  ftorn  the  tria*g1«of  X|  V  aad  P«  U  tta  poaw  factor 


Tuavoiil  •  iiiiJu^iou  wr.li  tli<j  fi'iii  Iti)  or  clinary  (ili*s«  dilTerence, 
I  would  «-i^,V'  t  lli.\t  the  angle  v»,  whose  co«iiic  is  the  power  factor, 
i-i-  :i  11  II-  i  '  i  1-  '  ,1  '\iilt-  oj  lilUiint,"  and  that  r  and  /  be  said  to  have 
a  "poinr  hg  '  ordifTeretK*  of  "jt<ne«r  {Jtan"  of  As  ehownahove, 
when  X and  vara aimplc  rine  came»  the  aa#a  of  idkaaaa  k  aqva! 
to  the  linH  lag,  hot  in  tbacauft  «f  liJBilar  wave  forma  other  tftau 
sinuaaUal  Um  time  lag  and  the  pawer  lag  ate  iu  general  n  ji  eqoal 
Ui  out  anathar. 

The  app^ialu.t  which  1  now  pri>:ced  ti>  ilesoribe  i»  for  the  piir. 
pr»A  of  iiiruing  the  j>i/j"  r  jituut,  and,  from  what  has  been  provc<l 
above,  it  will  be  found  to  be  ijuile  indcpeiifb  tit  '  f  w.ivr-  fnnn,  nut 
excepting  thoto  forms  which  contain  a  direct  rntit  (■niiii'dncnt. 
The  gtnentl  principle  of  the  methods  is  to  ubUuu  two  iii(l«pfndeDt 
equal  >ollai,'es  I',  and  l'^  diOcring  in  power  phase  by  exactly 
IXjdeg-,  and  to  ailil  together  «uitible  fractions  of  tliese  voltagGs,  sucn 
a^  \) ,  sin  '/>  and  U,  cos  0,  whose  resultant  (Fig.  3)  is  ()  \',  i equal  to 
I ',  but  with  the  i>ower  phaie  turned  through  an  angle  ffK 

l'ir»t  iW«(Aorf.— In  Fig.  4  is  gu  uii  a  .l.iL;,'r.i:ii  nl  •  \i  :  Wiiv  mI'  1  liu;; 
this.  A  is  a  highly  inductive  mulancv,  and  B  a  ni>n-iniluctiv« 
one.  They  aie  placed  in  atrica  acroia  the  aoutcv  of  aapplj  fma 
which  X,  the  Kinall  voltegeto  be  meMnrcd,  U  derived.  The  ttrminal 
volttise  of  A  applied  dire:tly  to  the  primary  coil  of  a  small 
trancifornier  M  ;  the  terminals  of  B  are  connected  to  a  circuit  con- 
taining adjustable  iniii:tatice  and  resistance  (at  D  and  1')  and  the 
primary  coil  of  a  second  small  transformer  N.  (!  and  II  arc 
rever»iog  switchc*.  The  mcondary  coiU  of  M  and  .\  are  s-'tcb  rn 
can  give  ctpial  voltagt*  1',  and  I'j  By  adjusting  A,  R,  1)  "m  i  V  it 
is  not  ditticult  to  obtain  I  ,  and  1',  equal  aul  differing  in  piw  er 
pboae  by  exactly  !>OdeR.* 

The  wljustmeot  of  the  phases  to  exact  qmdialure  i«  entared  in 
tha  fullMrias  mutnar.  The  «0B|itcte  aaeondarj  aaiia  of  H  aad  H 
aie eaDMetM  id  leiica  to  as  deotioilatic  Toltmiler ;  Daad F«Ta 
thaa  adjmted  until  the  deflectioa  oi  tha  vattaetM 
mdHased,  vhen  one  of  tihe  awUchca  H  or  O  ia  Mnttadt- 

*  By  the  combinattoa 
90d*g.  can  be  got. 
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As  will  he  seen  from  Fiff.  when  the  retulUntfi  OV  and  0\'' 
are  oiniiil,  1',  .in-l  \  ,  nre  ia  qnadniture. 

la  uiikr  U>  bo  aLie  to  tain  the  power  fhiMS  el  lite  re«alt«Ot 
volt.igo  y,  the  raoondary  coil  of  the  tinosfoinicr  H  it)  rab4iijd*d_ia 
•ttch  pioportion  tb«t,  by  (urning  the  »li<ling  ami  m  to 
coBlMMb  ib«  volt«f^  obtAiutd  IN  apfimiiiMlelj 

0,  U, sin  10,  r, (in 20',   ....   U,»n8o,  l',. 
Simihiily,  X  can  give 

I",,  r. could,  r,c<3«8o  r,cot80\  o. 

If  the  tun-^r  ruHr--        ci mnoctcii  n-  in  Fi,'.   1,  aiul  llu 
•rat  linked  tvgethtr,  liie  i^ijuitant  \  will  miittiii  constant,  but  itt 
p9irfr]iliw»ugle 0  (reliiive  to  r.„  mv)  will  have  UMTdiuk 

0",  10  ,  20-  BO- 


Kio.  4. 


«a  the  eliders  arj- turrif!  ;  ly  versir;^  1' , -ijy  liwitrli  H)  ..ut  liiuviiig 
the  ilidtm  b«t  l:vrnr.U',i  1.^  flac:,;t-->ivi:ly  liAi  ,  il'.i  ,  ,  ,  .  .  IkQ  , 
and,  similariy,  iu»y  be  wriii  d  mi  by  5tepi  of  lOaf,;.  lo  '.'.i\i'y\e'^.  Tliii.i 
the  I'uwtr  i-hiaw;  of  the  aii\iliAry  v.jlLi^'r  \'  uiuy  Of  brci-.i^^lit  ijuitc 
I'lote  to  IbKl  uT  X  (the  amaii  unkoowD  voiu^'e),  the  closest  position 
bi'iug  found  by  connecting  V  and  X  in  aeriea  to  tlM  rolttnaler,  and 
turuiDg  the  fbue  o(  V  till  the  tnaxiinim  reraltent  deHattioa  ia  got 
If  tiM  adjitttunl  it  iwt  iivit*  csaefc  uid  «  tanrtf  ngla  of  idlantM 
^  ba  Mlbitwta  V  md  X,  H  can  lie  ahom  that 

irxiaimdlonnpanclto  V 

P-v=»',^-.x(i-^). 


Witk  naui  to  dbt  Mtod^tnuiaformen  wai,  tlin  Wtk  iMraelixad 
— cmniti^  K  haaSOO  pi  imary  tana  nd  MO  neowlaiT,  tlu 
lalUr  lieiDg  mbdif-ided  into  cuihi  of  :>J,  BO,  47,  43,  37,  30,  ii,  13 
Bod  ft  tnrna  respectively.  Traiitformer  K  bu  300  priniiry  tura« 
and  600  wttimdary  (tutidividMl  is  aimilar  praport  ion  to  tboM  of  M> 


Fio.  ft. 


In  «ulidividiiig  the  necuiidiiry  cuiU  it  i«  impoMible  in  any  coil  to 
have  (hp  uiitnbfr  of  turns  other  thnn  a  whole  uumber,  but  it  will  be 
liiund  tli.il  llif  abi>4L-  iii.iiiilK;rs  gn iy> y  vatiation  in  V,  and 

that  the  euccuMlvu  values  of^  are  vci}'  close  to  lOde^,  SOdeg,, 3UJtif;  , 
fte.  With  ttw  aofpljr  f'D-  100  vdita  (OfrfV  [Ntaceand)  V ma 
M  voltai 

Stcvnd  J/idM— 1te«litiiiii  more  cootinnoui  taming  of  the  power 
»hHa  of  V,  tha  aterc  naOod  may  b«  wMiiliad  in  (ba  f«ltowiD|;  w»y : 
Tha  aaaoadaiiea  of  the  taambman  If  and  V  mm  Ioo,^t  anb- 
divida^.  tot,  a«  in  Fig.  6,  ham  mialaima  lit  ebgoit  «itli  them,  and 
faom  thpM>  n>aiatance«  the  proper  To1l«f;«  oomponenis  are  pirked  by 
ttklrrt. 

Two  wsyp  of  obtaining  the  compnnfn?  vnUajrw  «ugwtfd  themwlvea 
to  lue 

I.  Tlic  twu  sccnnrlnTv  reM^^snrcB  i'K|,  i;„  Ki„-.  were  each  evenly 
wound  on  H  fhcct  with  n:m  nil  to  a  rii!;e  rsirve,  the  covered 

Wire  b«iDg  rubied  l)i»e  along  the  <>ppc«itc  cdjje,  which  w^  attaighL 


A  aprinj;  alider,  i,  run*  between  tju-ws  We4  «Jgt;i,  placwd  as  in 
the  figure.  Since  /sinMViBCOaO.  the  coqiponenta  of  V  will  Ua 
U,  einv>*nd  I'jcoa^,  tba  diitaiiaa^^i^,,  beic^  divided  evenfy  from 
OdeK.  to  SOde;;.  1  have  tried  fUa  Urtliod  roughly,  and  lind  it  faiilj 
aceunte. 

8.  The  aecor.dary  retintancea  luuy  cun^i^it  of  lorg  uni.''onn  ttiaigbfc 
wir«  r,,  T,  connected  as  in  Fia.  K.  The  sliders  arc  drawn  by  attinga 
parting  round  pulleya  f  and  /  to  the  end  nf  thi'  i.  in  ■th  which  can 
turn  abont  the  aito  y.  The  anfjie  turned  ihi  by  the  arm 
fh^^rp-uT  where  «=0, 1  or  2,  I  have  a?  yet  no  practical  azperience 
uT  th'  method  (2),  but,  k':i,:u:  low  values  of  V  nte  aMfidaul^it  ia 
[It  il.alily  better  than  (h*       prti  eding  niclliMlx. 

T'wr  i  l.'rfiV.J  AruiUnT  way  of  lub-dinding  the  tecondarj' voll- 
ag«e  tkim  ait^gtiAta  iucU.  Jhm  tranaformcra  M  and  N  may  li«  mn'ie 
in  the  form  of  rings  witli  air  ^'p*  which  are  placf  l  iijin  .l.la 
aecosdarr  coib  which  can  be  tuiui^  coutiuuoutly  into  auuh  poi-uioua 
that  tlw  iadttcad  folt^pa  bwj  ba  the  cooipoiWBla  N«|«Md. 


i 

II  ..V 

1"'  li 

Ki.j.  7, 

HamjiU  Ecptrimei*l*.~'Ibo  fulli)wijin  eajwriiOaBta  will 
aamplea  of  the  actual  working  of  t&a  nial  nethod.  Bot  eaaa 

of  verirtcation  X  waa  not  cho«un  emaTl : — 

Experiment  1.— A  potential  difTrrt-nce,  .\,  waa  obtained  from  a 
non-inductive  circuit  i- innK.tf  i  with  the-  pujiply.  V  bad  the  value 
TOOtoIK.    I ta  power  nan  turncl  so  ;k<>  to  \^\vr  P  and  y  the 

maxiranm  xnd  minimum  reBultaute  with  \,  which  oocurml  at 
<(>-aiO  iin  i  Vi  =  l30.  The  ol4ert>ed  Taluea  were  I'  1038, 
(,>  =  r!ft7.  ilonc<:  P-V-33JS,  V-iJ-33aj  the  mean  of  these 
i.L-t  li  33  0&,  whielt        tHauAy  with  Vtrt,  the  dinetlj  inanifad 

Eipeririioi.l  11.  — I:i  ,  rJcr  tn  .iUcr  '.hi'  wave  form  of  X  ^Jme■ 
what,  X  waa  uliun  Iruut  llm  cnUi  uf  .i  noii-indaotive  rcaiitance 
itt  Mtiet  with  •  biithlv  inductive  coil  with  an  iron  coca.  V  VM 
7t«  ToltiL  With  0^0,  P  was  1090 ;  willi  0=  m  ,  Q  wat  U9, 

The  mu  ^^^..^fOt,  while  the  aatval  taliie  of  X  «m 3C-S  vdtft 


Fic.  a 


JleoiamMiit  of  Pnnvr  l.ns.—the  appaiatn>  of  the  leeond  and  third 

typfT*  Tnav  nlirft  be  K^t-r!  to  mp9«Mif?  lite  |^wor  (Ulft^'t^nce 
liclwi  .'n  liMi  Kilt;if;.i't  X,  \  .  I  'orl.iiK  [.lUnifs.;  .\  ,  ii  put  iii  -.'i  iea 
wiih  \  ,  and  iIil:  I'^  wtr  plKi-i-  ol  \"  turned  luilil  ivv.  iiMng  \'  iLjeanot 
alter  Ihi' reeuUunt  kIiuwii  on  (ii-  volt  meter  :  ii',  lliin  ]iuMti' ii  V  and 
X,  are  in  exact  jM<wti  ^uiiMJi'^lute.  Similntly,  the  phaae  tiuiuag 
re<|uired  to  bring  V  into  qttadratore  with  X.can  be  lonnd.  and  hanea 
we  can  find  the  power  lag  between  X,  and  .\,  or  iia  i  njuilaBIMt  If 
then  is  tay  doabt  aa  to  which  of  tbc«:  ilia  taaull  eaHwpoada  tai  it 
can  be  at  once  daUnnined  bv  finding  tbe  poeitunu  ot  V  «U«h  gm 
the  roaximnm  re«ult«nt«  wita  X,  ana  X,. 

To  And  the  degree  of  accuracy  of  the  metho<],  let  tf>*  -  0,  whm 
0  ia  amalL  * 
ThMi  P-'  - 1/'-  4X,V  »in  0  \  IX,V0, 

.       (P-l  <WP  -<n 
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Kartample,  f  Xi-V,  then  P 


V  '0 


P-Q 

V  ^'ji  -    i'  ■ 

Lit  P==Q=IOO  VoltfL  and  tiijtposo  O'l  volt  can  be  tlettctctl  at 
100  TolU  reading— t.*,P-Q=0-l  vok  This  give*  0-OttOl  i«/lian, 
Miowing  that  tb*  fom*  }iliue«IX,  «aa  baiMMnNd  lovitluaOOSiliK 
Bjr  nieana  of  a  tnitaUe  Rdttaaee  in  aerie*  with  an  mknowa  lou 

this  fumiKhrj  a  method  of  inuiwariog  ihe  power  taken  liy  the  Iwid, 
however  inductive  the  load  may  b*.  If  cither  of  the  roltaKe«  is  n^t 
of  luch  a  the  as  to  give  goo*l  r»«dinfts  on  the  vclitnctrr,  ft  msr  I* 
rained  or  lowered  by  a  luitable  tran«f«jrii!.  i-  :'.  r  w  Im  h  il:r  trftM^fiinii-i- 
tion  ratio  snd  ihf  p"Wfr  !ag  fstwei-n  '.in-  priiniiry  ami  ^-fi  uinl.iiv 
voltages  are  know  ii. 

Xoie*. — In  cijiineciiiin  with  iny  remarks  on  the  time  lag  and  power 
laft  the  follo»in({  theorema       be  of '  ~ 

(a)  For  the  Wave  foima — 


fat  UB  aad  the  condUiooi  fiiriAiah  tlM  pomir  1^  ^  dnU^ll^. 
Vhw  tiiuitini    «e  wa  dMt 

coj  ^  —  iX  Vcoe  <fi 
=  c<*0x  ^(0^+6*+  . 


.  )+4«(«i>+  .  ,  . 

/.  fan 


)+ 


<>'l(ii>mii+  . . 


a 
m 


I, 
tt 


and 


j  masin  pl  +  h  fin  lipt  Jr  .... 

have  a  dilTeri-nc«  of  power  phase  =  ip. 

(6)  EiC'-iil  jn  ■-bo  c.i-it  fii  itine  wavi-  funiiH,  Ui.j  uxisU'iicf  iiidti<.'t- 
aOce  or  cannciiy  in  a  circuit  UMudlr  cuu^  ili<  w^v.-  torni  of  tb« 
canait to  M  difmnt &«■  th«t  «f  Uie  applied  i  <t<  nti  a  diffweoce. 
Tbtia  with  miitaBM  B,  ud  Mlf-indmstaiKe  L,  voltaKO 

x=afinjrt+(iiBa^+  .... 
ginacaimat 

c-Ki«Ot'f^)4>*daaOK-f  Jtn-tStiii0)-f .  .  .  . 

If  email 

K  K  ' 

t.*.,  the  current  baa  a  wave  form  almilar  tu  that  of  Ibe  v«IU^e,  with 
atimebgof  0Btu->^. 

Suiiilulj',  wilh  fciiitmM  and  eapaei^,  wbaa  0  ii  im]], 

whcie  V>=tan-'    ^  , 

(<■)  In  th(!  phaae  lurnmilcicrilMil  alnve  botli  toIUkcs  are  trann- 
formi-d,  and  hence  no  eOMtiJUKMiB  eomponent  i«  iir«acDt  in  the 
HUxihary  voltupr'  V,  In  the  more  Kcneral  inveati(;atioa  (ei|uationB 
<l),  (2},    .  .1,  j.' '.vever,  it  iihould  W>  remembered  that  mi>«if 

circuita  (containing  both  altemfitin^  and  dirvct  component*)  at« 
in<:lud<M].    Some  of  the  «iuiple)  l  I'l  <  il  tlieae  are  worth  noticinjj. 

1.  When  both  voltages  (V  au.i  A;  arc  continiiou.",  the  angle  of 
idleiK'^f ,  v  ■  0.  ' 

ii.  When  X  ia  purely  alt«rnatiD(,'  and  V  continuuue, 

Whan  X  k  mixed  and  V  cuniinuou<,  i.t., 

*my+atinft+baaaft+  .... 


then 


4.  WhonX  is  Hiixeit  arul  \  juirtly  akernntinp,  i,<r,, 

«-«altt(iit+^+i»»itt3(ji+0^)+    .    .    .    .  , 
tliaii     iXV'eaa.0-aM«ea^+ineoaa4i^-t>  .... 

Hanea^  b  iuiapaiideiit  of  the  dircet-carrent  component  of  X. 
Thia  nfnawti  Hia  taae  whan  the  phase  torner  is  uwd  to  maantra  a 
awdl  mtoad  voltaic  X.  It  will  ba  aara  that  tlia 
aoaiiOm  (^-l^fln  ba  ktM  cbHimd. 


ELECTBIC  UGHTING  AND  TRACTION  NOTICBB. 


lUiriiig  Oc'.obcr  find  N  ivenilxr  we  gave  partlealars  of  the 
nolicL'H  ri'Ktirilin;,'  cketnc  liglitiuL'  and  tramw.iy  provisionil 
orUctrs  and  biiia  for  the  seHi-ion.  A  wiupIutiO  iiit  of  llta 
applicationa  for  provigional  orders  which  were  depoaited  with 
the  Board  of  Trade  by  Dec  21,  is  att  oot  below,  and  it  will 
to  Bueu  tlmt  tlie  eliniinatinp  dli'd  cif  tlic  £;"iO  Jt'poiit  iil 
iijap)ir(.'ci!iblo,  only  tivo  praposnl?  hivviiiL;  been  nbuniloned.  Of 
lh<^  eb-:(.!tri(-  lighting  pi  oviaional  orders,  t>  are  being  applied 
fnr  by  local  inilhorities  and  Hi  by  i  ninpivni n,  af,'umsl  60  and 
IK  in  r.iL>0,  when  there  \sure  the  aime  number  of  applicfttions. 
(»nly  live  (if  thB  n(ltie^•s  affect  tlm  iiiotropalis,  coiMpared  with 
eix  last  yedr.  Thpre  are  10  applicationa  from  ScottudtBd 
bur  from  Ireland,  a  good  increMe  iu  both  caaea. 


Till<  of  fUcIrk  lut/Ui«}  Ordtr  frxmUcr, 
nnd  arri. 

Ili|iif'>ril   iMupiy  lit  l/<»ndou  and  Brunh  (  ti. 

Ix'ui-lmm  »n>I  riMii;o  {ii»rtiifu  nf  LtwiittHuai  and  i>i*Kkt  Etaetrie  i^pfiy 

Boi'iutfti   <'t   X.titithtm.  aad  (Lids 

L'l'lHin  Di-ti  ict  of  I'eii^e) 

Marylelxne   .„   MwyMwnr^  Kiet  lnV  Supi>1y  I'u.  {U<1). 

St.  iLir^  I'  Viiiie  ,„.,„,„.,.  „.  Buroagh  I'wuiiiil. 

litvlm  Hewington   N'.  Mcir.i|ioHt«i>  Slav.  Power  WttL  U>, 

m  FROvnroza. 

.Vlxraviifi   < 'ar[ioiralion. 

,\licrtilltry    frl«o  IH-I't  t  i  V'uhliI. 

AlfrMmn  •.«...........<n.i~.ta<>H«.  Urbtui  I'uiVrHil  (.^lunvii. 

Abwick  Nortkant  CauntieB  Elce,  8tt|i|i^ 

AmiGeM  FMb  ...-■...».>.«...>.<>..  SfartlMni  CaiuiIIm  fOro,  Sappqr  Oi. 

A>ht/in  !n*lI«lNril(U  ..>...„.......  T'rbin  Iti-'tn.  t  CuurH. 

Axjiiill   I   I'rtjui  Diatrict  t  'uuutil. 

Atherti'ii    U'r'iaa  Di»Uncl  ( "'juoeil. 

Harry   I'rlnii  Dietrist  I  'ouiieil. 

lh-uDrl(l>i4v   N'irtliera  C'uuniicH  KIcc.  Suiip]}  Ok 

Biiiwcll  and  Feahant  ......„....»•  ('rl«a  DixtHct  CdundL 

Beverley  (Oofparatioa)   I  'orpontiun. 

BiisUU     frl^aii  I>i»lr>ct  I'ooncil, 

Briton  Ferry   I'r bail  District  C'luneil. 

Broinii|ro*e  {t'rlau  Ui'itiict  uf  U.  U.  Biv>iie,  i.'.  8.  autl  \V.  Wbitehonui 

Winia^piifWt  iMiitiiin  of  FhMi 

ef  titolw  Prior  (FltiotaD)  in 

Rural  llialri'  t  of  ItronO'groTo 

hikI  ]<oi  tioii  of  I'ltrixh  of  llrain^' 

Drove  in  UrWn  DittiiutuJ  North 

Brom»gniv») 

Durgen  iliU   Urlmi  Distnct  Cnimdl. 

('•iD!K-:k    Urban  District  OmneiL 

Carnarvon  siid  Dintrivt  ( R  .roiigli  E.W.  L  I^MCntnlb 
f  ( ';ini»v»>>ir»nii  Itura)  Distaict- 
f   I .  wyrfai  frxcept  I«irl  in 
i>Iiin(l  of  AjigEvwAf 

dicslMm   „.,.   Urban  DintrSci  CouueiL 

Cbssiiant   Crtmn  rKttrict  <  'ouiicil. 

I'fwrtt  .I..................  Nm-tKfrrn  <'Mtin»t«'«l  KlfC.  Slipp^  tk% 

Crirff  ».»...  Burjjli  I    rii:..n-i  I  er«. 

Cixiiaploti  »   Urliaa  District  I 'uuucil. 

r*iirclw>Ur  CorfMlBtiaii   CorpnatiMi, 

r)«rkto(   Ontraty  of  Ssrrty  Kha.  Power  IMiti 

Co.  (Ltd.  I. 

VmA  Cowcs   Ixle  of  Wixht  Rlae.  L%bt  and  Pmnr 

Co.  (Ltd.:. 

Rbbw  Vale    Urbao  l>Utri>  t  OooadL 

KaTerihaiu                                .  CunwraliiHi, 

I' •lUng     i:rta«  Diilfkt  CoHnciL 

IAkji*  Cray  (Cuotribuiwy  place  Dramlif  BuMl  Diitriet  OaanriL 

i<(  t'uutn  Cray  and  Mrtian  of 

I'riwu  l>MU  U.'tof  CMritllUlM; 

l-'rleru  Barnel   L'rbau  Itiatiiri  CouuciL  ' 

hruiue  ( Urban  INMrlet  af  fVaaw  rrbin  Diatrict  OonadL 

and  portkn  el  VvMk  «f  Sd. 

wood  ia  Butal  Dtauielef  Vtone) 

Goela   I 'rljan  DUtrict  Council. 

Hampton     frban  I^iatricc  Council. 

HaoJsworth..   Kortberu  Counttci  Elcc  Safll/  Ctt. 

HiiHtley   frliiiQ  l>iHi iot  (AHJOcil. 

HoJdfexlun   Obsn  I>i»tTiet  (Xmncili. 

Hooley   (  rl  >«n  l>i«trict  OmbciI. 

Ilkli>y'  {rrbau  liUlrict  of  lUley  A.  H.  Oibbingib 

aud  TowDshipit  of  Middlcton 

aud  Daukm  ia  Kurol  Diitnct 

ef  Wiwrfdde) 

tBe»4i-llatnrlMd   IMbb Sbtifat CbbwOL 

Ul«      TbaiK  "  i  liiinil)  Parivhea  >.  of  TlwBal  81m  TkaMWafa  k 

of  (Jarliii((r,  Nurtlidowo  ami  Cb.  (Ltd.) 
St.  IVtcr  Kxtra  id  HumI  Dii-- 
11 1  I  'f  l«Ic  uf  niftoct) 

Lichfield  Cor)i(iratioa....j......,:.  CinporatioB:'  '     "  "  "' 


^  Kj  .  d  by  GoogI 


THE  ELECTRIOIAH,  JAUUABT  4.  1901. 


403 


TSUtt/Skiirk  Lighting  Oritr 
and  area, 

KnnlSUripk 

UmgoOm  ..»4>.«»*«>«~~«>.«.  Crlmi  Oiitriet  OwndL  • 

l.vDdhunl.  ..»....»...M,.....,.<...  Lyiiilhurst Elec. LgtR. iiTnu-t. C. •. (LlilJ. 

Miw'cWriiM    EliH^^trical  Power  Dwtri)nitiaBUc».(l.t<l)- 

UMIud  KItvtric  Power  Diitribu-  Mblluiii  Electric  Corpoialiia  Iw  Fowtr 

tton  Mil  I.iKhtiii^  (Exleuaioa)      OUtxibutioD  (Ltd.) 

(>rd«r.     Urban    Dbtrieta  at 

Perry  livr,  T»tteQlu)l,  Ly* 

and   WolIf«nt<.,   siui  Stnur- 

bridgn,  •ti  l  I'iirl-h  .  (  Ufeal 

Bur  io  WsImU  Kural  DIaUiMi 

MitakMtt  p«a«a«*MMa«»««»«m  «  «*•..«  KumI  Dlii^f Io(  GflAiBflQ  9l  Cvi^diNi* 

Mamtaln  A*h   Vrhtm  DUlrtot  ComcIL 

Nralh  (\irixwi»tluii  ...   Corj»ntii-in. 

»»th  Rural  DUtrict   HuAl  |i;»'  r  i-  r  (  Vjuocil. 

Nmth,  BriUia  Ferry,  k  Atertkvoa  Electrical  Power  DinUibutioB  Co.  (Ltd.) 

>Vwkniry   -   Urban  Electrie  Supplj  Co.  (LtdX 

New  Hu'ii>taiit>oii   Urban  Ohiriot  CMacU. 

N.>rllifl<«t   UriuD  Dii.trict  OomwO. 

NnrtliwtKxl  aDil  KuUlip  (Fartkh  Xortbwooil  Ett'i:trie  U|{U  AMI  PoWCT 

Pttiulim  i-i  Wftlford  (Rural) 
•ml  UakniuwoKh  (Bural} 
Run!  Dbtiiot  ol  Watford) 

y'>rl><a  ....^.......uM—-"-*   Xuriliim  rnuiiliM  Elec  Supplv  Cn, 

Pickrriui;   Nurlhiru  Cuuutiv^  Elec.  .Supply  I'lt. 

PiikexloKQ   BtM>nM.«auMicti  ami  Puulir  Electriot; 

Bafifily  CV  (I.t<lj. 

r>iul»aiJtl   >   Urban  IMatrid  CouocU. 

Pndmr   •»..  r.  Corpontion, 

RlMBm    I'rUu  Dietrict  CouiwiiL 

Riclmaiuwiirtb    Xortb  Hetropolitaa  Eleotrkal  Powtr 

Diatributiou  <  '«,  (Ud.) 

Ri|Kia   t'jrporalioa. 

JtMhlM,  Qmli  Vvmed,  aad  C.  Cbadwall. 

Rouudbay  and  DfatHok    R^ntlfaay  &  DUt.  K1e<;.  t^lg  Ci>.  (Ltd) 

R">  t<i>  M»<>n-«»<»  t-'rban  PittiKt  Cotirkll. 

St-  Autlell    ^it•  AuHtell  uu>l  liinlri'.t  Klec.  I^^ti;. 

and  Power  Co.  (Ltil.). 

ShIMuo...   Kuitlwni  C'i'Uiiuea  EJuu.  iiu|iply  (V 

Sittiii^boarBad'riMiJNrtrietoaf  Uowito  «f  Kant  Khtt,  Power  JJk  C". 

Sittingbnum*  amt  Millaii-imit>      ( Lta.)k 

Siltingbi  ■urop'; 

Skipt'-o    I'rbw'i  I'wtiict  Co«iu  il. 

isttiKli-b  nitb'LAngtn'O   L'rbaii  IH-trUt  C"Uii<'il. 

Slrttf'inl-upoo-Av.ia    0>ipur»tion. 

Ti^liUni4t"n   ,  ■  I'rlwiii  DUtrict  ("••uii'-il. 

TeddiDgtoD,  Hamptant  HmpMS  Kiuhnv.n.t  ^  irr.  y  '  niwlric  Light  aiKl 
Wick,  Aud  BbUB  Powrr  r  ..    I.t  l. 

Tlinrnliill  -   Kutthem  tjnanlifw  Y.lta.  3«|¥ly  Cv. 

Toilmordcn   CorpoiMaaa. 

Trtilcsar   I'rMn  Dntriet  CaMeiL 

Tr.iwInHilge  ..<.«».•.....  ITrban  Dintrirt  CoODcil. 

Warn  UrinD..  ,  •  Vrbao  DUtrict  (^'<i«idHI. 

Warwick   -   Brilidi  Eloctric  Traction  Co. 

Wt'llin(<bfmiu^'lr  (Piilili<^l'urj>«i«*i)  I'rUm  Di-.trict  t  'ouwril, 

W<  ltiii|(ti<ii  (.iajiip)   t'r<Kiri  llintriti  ('uuiK'iL 

Wbii  lev  uai  MankMatuo    A.  U.  Hot     A.W,Di)lBa  *  J.A. JncML 

^Vidiie;*   Corpt'i-atiiiru 

Wirt^.t.ch   (-'or(KT«tion. 

\Vuikuij:t.:;u   ..  ,  .  .    l.*ur|toniti<in. 

Wur»le^  El*i  trix:  Supply  Onler...  Urban  ItiNtfivt  Cuuncfl. 

""^  I 
A'  TttiA 


SCOTLAHS  . 

Tt'tlr  I./  EUctrit  Lighting  Ordtr 
,    !-  ,«      r  ami  tirnt.  ^  v^.- 

Blatkrijck  ;Co.  DitUin)    Urban  DUtrict  ('.^uiitil. 

Clv  >l«lMaik   M.m.Mn«MMn.n.».w  Borgfa  CommiMioncm. 

Dalkeith  ....4..M...M«....n«/...„.  OmmiA^  If  Cn. '  I.td.), 

Dt4lar    Cronipt*n  *  Co.  ( l.td.Ji 

DuDKauDua   I'rban  Dittrict  CnuncO. 

KalUrfc  ..........a.....   Ilurgh  Comini)«i<>ncr*. 

QalMWib.   Corporation. 

OottTOek  .„......„   CoDUDieatontTsof  Burnli. 

.Tfxlburith  .....................M..  Croiaption  k  Co.  I4d.j 

Kibiars   Xaaa,  No.  I.  Kara]  Dulriel  < 

Melruae  — .  i  Yomptiin  k  Co.  (Ltd.) 

Oboa   i'..u.rh  '  JinillltlllOBWIi. 

Uoaa     J.  t'arkt^r. 

W«t«rfMrd   ..,.M  ,   CoriKiratiuO. 

Thm  m  qdIj  24  •ppUMliong  tot  inrnwaj  udtn,  tMinti 
86  ia  1900.  TbMM,  bowtmr,  aonilitato  bat  »  tmair  pra- 
portion  of  Ua  dwrtiio  teMtkn  MbauiM  h  noMdim  bj  bill 
is  omal^  «4m)M,  oxMpt  in  nmpb  oum,mm wbtn  tstMUlva 
powers  ara  not  taagU 

OrtltT  avtl  DiKrirl,         Or-Ur  ■mil  PSttrkt     ,     Ordrr  <:  i  !  r>^<lrU-t. 

A«bton  -  under  ■  Lyne  Qloniop  Kle^trid;  N"ortbaiupu.a  <Jurp. 

CL^r|iorHtioiL.  HupomifcO.  PiMitypritld  A  Kbuuddik 

Itiikdab^  Hyde  Corpontioa.  YuUey. 

CberitxinUrtioaDij^brict  LeauingliOO.  Pontypridd  Urbta  Di*- 

Co<»tl<rid)5c.  LittlcWo«l|b  Urbin  trict. 
I 'o]i;lie»ter  Corporatinn.      Diauiot.  Royt'iu. 

CromiKon.  Lifwpool  CnrMntioQ   i^wimluii  t'orptntlM. 
r>ent<iii  Ultea  D.  a        (KiMniliiM).  \V»tnii  aupwr-Xti« 

DovonptttOMpoMtioa.  MiddlaloB  nd  Cted- .  VwtlUdbtt; 
r«lliMlee«Corp«ntIgn     dHton.  |  MTimliau  OHiHal. 

•      ^=  ■ 

uoHff  RAiLWAT  amina. 

During  the  tBaDtbof  November  we  gAvt  aoma  ptttimkn  of 
the  applioationt  Uide  to  the  Light  liailway  ConiiiwioiMH 
for  authority  to  oonotnot  lighlnilviji.  Hid  m  tM  OOV  oUo 
to  give  a  complete  UrtoCtiM  BOVdlMhM  aohoBAN.  ElMtdo 
traetion  is  sobfldoM  In  all  tbo  mm  tm^Kkt  oxaapl  two.  bt 
althoagh  eight  atoam  Uam  Sgon  In  tbs  lut  n  bat*  benn 
;  already  wuietUmd  Iqr  tbo  'OoaradMiouers,  and  oidanaiOBa 
j  of  tiaw,  Ao..  an  nowno^t.  Tha  fallowio';  partlentan  of  the 
total  applicakkiDe  (A)  tog<ethi  ?  «itb  the  pcoporiion  of  electrieal 
•ehemea  which  have  been  pieeMnied  to  the  Light  Bailwaja 
Commissioners  ainoe  tha  panu^  ol  tba  Light  BiAwajl  Aiel» 
maj  bo  of  iuterost : — 


vm  \  18991  1  isni  :  us?.  |te9k 

3fOT. 

Kay.' No*.  Ibr.  Kor.  Jby.  Nov.  Mar.  Vot. 

Total  applii'ationo  27 
ElcL'tric   aclMUoaa  |  19 

l;-;     43     10     =1    55    30    28  as 
17             21      i2     18     16     10  U 

Uaugc. 


lUrt"n-uti  IrwtlL   

ItoitoD,  Turtou  and  DarwCB  ......  . 

Caoterb'ry.WUM'UeAHenwBqr 

('fr',ve   *.•-..-............... 

I'.irtfiiiil   ............  ,. 

Ilalceowen..    

Haylioc  bland  ..    ..     

Wo   of   TUaiiKt    tvitcnuuii  of 
timr,  &c,) 

I.^ndhurit.,...  ,  

Mitcbam  

I'litterint  :>it«nMuiie>  

Pa  .Iheli,  Snia,  Au.  ,  „ 

INNMdda  Vallar  (citcMfaNi)  .  

Sondgatei  CksiMo,  *  FolkaaioM 
WarrfBitanaadNorlkwUk 

Wt!ab[>ooi  <iiid  [.linfair(«Blewloi« 

«(  tiiiw,  Ab , 

V*t(  Cwttbarhod   

lVu>^Mer{iBtoiHfoii*}   I 


B<«rt*li-<-r,  Irwri:  llur^U  Di-trict  CoUDvU 
lucaahiio  Light  Railway ■  Co.  (Ltd.)  


C.  C.  II  ..>v   

Kinoaid,  \V4U«r 


and 


ej  0sk>  r,  I,,-«A  «o 
ai,  iibarfie  A  Co. 


\v.  c.  c.  lUwtajM  ... 


O.  W.  Bowaa   

Crewe  CorporatioD  

l>art(ord  Urban  a»d  Ruml  Diatrict  Conadli 

H»le»<.w»n  Rural  District  Cf  un^il    R.  Wilnon 

J.  P.  Dc't^  u  an.l  T.  I'o'.t"ck...   |  KookIck  and  Ku"rll  ... 

I«le  of  Thanet  Tramway-  auJ  Lighting  i   

I  ...  j 

LvQdhui-ht  Klcc.  I.i>;))tjag A  TnclMoOarLtd.)  |  C.  J.  Wharton  

i  (.ij<l(ii  F>f«tri<-.  C>>«ocil   S.  .SlalUrd   

I'.ittwi--  1".,  iiU'  Traction  <'o.  I.t^l.  ■   -S  Sellon  

Jiorth  Wale^  and  Uiilrkt  Lig)>t  Uaiiway  JjcoooUAWard'Tboaiaa 

•Ml  Etaotrio  Pomr  S^yndieato  (Ltd.) 

BrttbbChetrieTnrtlMiOgLCUd.)  ....  

hUnddate  nnd  Hytko  Elootric  Co.  (Ud.)  „. 
I!runnrr.  Mond  h  COv,  J.H.  HoUtD,  and 

J.  liaakotli 

W«]ili|iiinl  and  LItaMr  Light  UM—f  Co... 


T.  P.  Unganl,  A.  U  Onnrad  *  T.  8.  TutnbuH 
^V'Tfintor  Traoiiraf (  (Lid J  ..;  ....j 


9.  ScHdii  ...... 

Mtlo   

ILH,  SeotMr 

A.J.(!Oll|M... 


3  C  J.I>.Trt]qr*Cb. 

3  6   .Sharp*  A  Cx 

4  8i  lUker,  Leu  *  Ol. 

3  6  DitUi. 

4  0^  Angovp,  Itrumwioh  ft  Tan. 

Will.  Webl.  A  (  •.. 

4  8J  W.  ..ticl  W.  M.  rcU. 

4  8J  Hs'tT,  I ft  t  'o. 

4  0    S_  M  i-^. 

4  8i  A.  11.  Roberta. 


8 


DidlittMn  k  Oiib..,M. 


Bakar,  t«M  ft  Oft 

ftCn. 


S  6  -Warwidi  VobK 


a  t 


^  kjui^L^o  i.y  Google 
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W<      below  Um  imqUi  of  the  «] 


REBULTB  OP  APPLICATIONS. 

to  Ibf  X^i^t  BttSwij  Coaiinkrioiiea  in  KotmiW,  1B90  and  Ifof,  1900. 


t  Kudbofough  (ext. ) . 
ItallldVMd  Diitiht<ataai^)... 
BMcpoolindOintiiig  »  


UljUi  rad  1  'istriL't   ... 

Clwli«nb*Ui  ttud  Ihatrict  texlen.). . 
Cinque  VotU  (KmtnidaHiM).. 

riiy  .,f  lUth  «  

Cuunty  of  lierlford,  Nu.  1  


niio  Vet  

Ditto         No.  3   

Ditto         No.  4   

County  o(  Middlcwii.  No.  2  

<i)ouocatcr  mid  Diatrict   

HjiyUng  Inland  

Kii>gKt<>n,  HuHnton  Mid  I  'L-lrl.-t 

l.lacelly  «od  Dintrict  

London    County  (ArcJurey-mul, 

Lofulun  Cuutty  (C^itiJiaoi,  Wud*- 

MrtliMd  KinRatmi.iOii}) 
t«lA»OMiuty  '  I>eritfon),8llMl«« 

inilanJ  WooUii^h) 
Loudoo  Cuuiily  (New  CrM^IiMll. 

Iiamted  RltJiaisi) 

Lnughborough  and  Diilrict   

Mamtield  aod  Dietrict   >, 

Morlcy  and  Distiict  

oldbam,  A«bton'Under-l.,jii«,IJyde 

and  TH'triet  (txtrMiioo*) 
rtl«rl«jrijUKh  tod  DiUrkt  (•xtoB.) 
Spen  Vailry  (cs(«Mioa>)  ......  .... 

WakcOeld  and  Diatrict  

Wwriatton  mi  Sm^MA  

WM  jStrOtpMl  («>li)ifhiiti  dM,} 

Wlgta  

lyindennen  mnI  Dittrict  


;  Pmrar  wil^MtiM  »•  ,»......  

firiUali  Skctrie  ViMkm  Ca   

BiMkpnil  Md  OmtMg  BMlifc  IWl- 

way  Co.  

Klnplri<'  Trarli^ui  Oi.   

T.  N'vTtDa   .- 

I).  Cook  

Bath  Cnrporalif'n   

1  U«rlford  C.C.  and  th«  Jlclropclitan  Trani- 

mtnt  and  Osaibw  C«i 

Dillo   

Ditto     „  

Ditto    

.Miiidlocx  C»aDty  ( 'ouncil  I  

I'lty  of  OI<iuc«tcr  Traiuwajn  <  '<  

\V.  PaynWr,  H.  R.  Trig^.  and  E.  IM&tU   

t  ir.JI'M  V'  '>3d  ILIttl  Itallcy  Ml  •••■•-.«  ....M... 

LLk  ).-: :  ,  and  Diatricl  KkctrioU^Ca.  ...... 

Ooudoo  (bounty  Council  


O.  Honktm  *  B>m 
a.itelko   ..... 


»M  »*4 


S.  Sellon   

T.  Nfviuf  

D,  Cookaud  J.  T.lloni. 
ter 

0.  n  F.',rfjti«and().  K. 
V.  li.  a  Cooper  .. 


Ditto 
Ditto 
Ditto 


nttiD   

Ditto  ...... 

Ditto   

I(.  T  W.kelam   

.1.  ClifloD  Itobinaun 
Knou  ira  and  RiuikU 
A.  II.  Itowan  .......... 

II.  WllanD  

A.  UioDW   


Ditto 

D:tt« 


LoagbUrcwgb  k.  DMriet  Rlrc.  Tne.  SjaO..., ,  G.  B,  OjMjv 

J.  1^1,  J.Uwit.HdW.  J.Kmhkir    Ditto 

Blitidi  EllMtlieTl•Btil»<N^   8.Sti1lM  , 

OMhMD.  AahtM,  nd  B^rd*  Khetiw  Vtam-  ■  INllo  

amy  Co.  • 

Britiah  KIcctrif  %Mli«nCo.  ...    Ditto   

Itittu    Ditto   

J.  Mlb  J.  J.  UiUinm  B-  iI«noii,  •nd  Tritcbard  4  Cb.  < 

W.J.Ximlia,w 

A.  And«n«a,  J.  BmlMih.  h4  A.  firawB   R.  H.SMttw  .... 

HMrtltpoul  KUctric  Tmawayv  Oa.   B.fl«llMi..  , 

Wixan  and  DMiiat  TMwairajri  On.  .„., 

Urituii  Ki«ctna  Ttactka  C«t  


Ditto 
IHtlu 


BfttbMrfDMrieli  

I  ■  .  i.    r:   \\  I  nlliiy  and  Buml' J  .  . 

J»ijrliani  ar.d  liintnct  

Hay  ting  laland  

Hyd«aiid  Duluofi«W  

JwvMrMd  South  8M«U«   

itaittmSkv   


Kligiton,  SurUtw  tad  INMritt 
(•ttemloa) 

nd  N«*to   


jfty,  im, 

Qn'tich  Electric  Tractka  Co.  i  S, 

Bath  Corporati'jn,  Sir  t.  itimiiglifc  and  O.  HapUH  k  Bon  

I..-:il«.lJ  Hir-ti 

Auiill^rr  A,  lUilwayaliTraniwayt  Co ...   C.  Ckadavell  

Uritieb  tlectiic  Traction  Co   S.  SetUm   

IS.  Ii«ia«id,  T.  PolhKk,  and  J.  P.  Bedtoo          Koowln  *  BuimII  

Myde  Corpontion  •adOukiDlifldConMmlion  ,  J.  Mitcbell  k  S.  Uagu* 

Uiitiah  Klectric  Tractina  Cg.  { S.  BiUm  -  ........>.. 

Kidderminater  and  Dirtriet  Btetlrie  L!|titiV !  &  MIm 
k  TncUoa  Co. 


Klij;  iiiil  Prf.itutv  11  (extei3«:on}.. 
S\va.i.0«a  ..uJ  l.'.dirh€t  


Sheeroea*  and  Diibfot  

8t»irirn  arn!  f^i^ham  

WairinKi  -n  il-  .N  inlLi>Kh(axteuaionj 
Warringtuu  and  Itunoom  


I 

J.  Fell,  J.  Lewia,  and  V.  J. KinkMr ...........  &  B.  dadAf . 

North  Wain  and  Diatriel  Ugbt  JUOumf  *  *  SattDttt*  wSwd-' 

K'l-  Irlr  I'rtwpr  Hynd. 

UhvL  III!  t  IVpHfjiivn  Ijglit  Rikilway  Vit.    .V.  1 'n  kiiiwr  ii  C-o.   

Swanaea  Curiioral-ion    KLtitju^i^  \V  Wi^  k  Man- 

Title 

BriOA  BlMtHe  T»etIon  Co.   S.  .Sellon  

Stainr<  and  Kt;hatB  Unlit  llailwuy  Co   ^'.  T!  D  f  .nixt   ... 

A.  Aljilfrnuli         A.  Iiruwn   .    ...     11.  II-  rii-ir-er  

laternatioual  Electric  TracUoo4(  PowvrSyod.  |  BeuuetlAWard-TtwoM  I 


2| 


I  3  6  I  AppvoMd. 

3  h  Dittok. 

4  8^  l»itt«w 


VVillidmiH), 


^74 
Olf 

r 

a? 

6 

1  l>i!rerrf<l. 

18 

4 

0 

Kejectnl. 

1." 

4 

H 

Approitid, 

, 

Iwitbdrttn. 

'  9 

4 

fi 

Rr.jLvlcil. 

34 

4 

8k  Withdrawn. 

12 

4 

8J 

A|M«oved. 

8 

i 

6 

UlttU. 

4} 

4 

8i 

Witlulrawn. 

4 

8)  li#ject«<l. 

■  n 

3 

b 

Approred. 

4 

4 

84 

Not  dealt  with. 

1 " 

4 

85 

•  ss 

4 

8i 

Oittcv 

■  »\ 

4 

9i 

IICU?. 

3 

6 

Apimkfttd. 

li 

3 

DiUo. 

4 

I>jtta. 

4 

•J 

Itojfcttd. 

■I 


1      3  6  I  Ditto. 

12     4  BJ  AptxoTed. 

10     3  6  j  l>itto. 

Ul  •  4  8|  KajM  ted. 

1}    3  6    I'lxtf  D»iona  withdravu,  I 

I         I     TiaiioD  ap^ved. 

7}   3  6  AnplDMd 

6t  I  3  6  imihdnm. 


41 
13i 

14i 

2< 
3i 

P 


4 
4 
4 
4 
4 

9  6 


8i  A|>prjvid. 

Ditto. 
0  Ditto. 
8i  Diitu. 
84  Withdnam 
84  .\|>iir(MMai, 

b|  uituh 

Oilto. 


4  ai 


Itqcettd. 


S  ft  '.  Atinrowtd. 
3  O  WiUidnan. 


2     3  6  .Vpprioed. 

8     4  8^  D:tt>. 

2i    3  b  Ditto. 

3i    3  6  Ditto, 

9t    4  8i  Wjihdr.iwa 

8  j  4  8i]  IHilu. 


BUCTBHiAL  JOINT  010GE  00IIPUII8  OF  HMO. 


Tho  following  am  thp  morf  important  lii)nt.i,>i  it«bility 
companies  conn < '''>'''!  v.'ii.  lin  Mi'cimim]  il<:  ii^liud  indutriu 
tegiatcretl  during  Lbu  past  ^'uar,  wiUi  iMau  ca^jilul 

AbtrdnT-c  Kit-  in£  Liftlit  Co.   i.:-:  OjQ 

ActnuuuUuir  Induatriee   10,000 

Atlama  KlMftei  a«wi«Uir  Co.   d.OOO 

Addeile  Elwtri*  TYtavayi   3.000 

W.  H.  ,Ule«,  Sou  k  Co.  ,   2IXI.O0O 

Anti-Culliaion  Alarm  Telegrapli  Co.  ,   l.'OO 

llaljccck  and  Wilcox  re.regUtered)                                   ,.  bCO.OOO 

lioabury  and  District  Elecu-ie  Supply  Co.   %000 

John  Bellamy    40.000 


Briunne  Klectric  Uuip  On,   ,.  £30,000 

Bri^Uite  IClectric  I'ramM)*  Iatmt(MII»  Ov.........   750,C00 

I  iri  tiah  Elect  rii-  » "ir  Co     5O,0CO 

Uritinh  Kleclnr  l'..inl  <  ■   ...   lOO.OOO 

Uritiutt  iilectric  ."^tivat  Ti'aui<r.it«   30^000 

Wilkk  Md  r«MligM  Elietriaal  Veloae  t  'o....   UQiOOO 

DrltltlilVwcr,  TnwlUAMdLighliugCu.   88,000 

Hrit-iih  M.»t<w  Tra..llou  Co.   ...   ,   l.fO.i.OOO 

I:  '  '  kie  iv.I  An.  Litap  irc'regiateiTtd)   uj.om 

Curd  wel  1 '  Buonuati  ■  Fonl-  I.loy  d   6,000 

fharlog  Cront  and  City  Electric  Ci   30O,OD0 

t  in<|ue  Forks  Light  Hailwaya     25,090 

CUnd  Hamilton  (Aberde«ii   6,000 

Colwyn  Bay  Ekctric  Light  and  Power  Co   3,000 

County  of  Kent  Electriotl  Power  Diatiibutioti  Co.     25,000 

County  of  Northampton  Electric  Pwm  and  TractiuD  Co.  ......  25,000 

Co«|)er  InTeotioDa  l>t(«)o|HDait  Co.  ,   SO,O0O 
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C.V.  I^p  5?yuaic»l«  

Cmwn  Klcctrk  Heating  H;odic«t«   , 

Crowtber  md  Ca'«  Slntriail  iaduatriM 

Mm])Mit*SMi<Ditlv)  ...  ...... 

DiilMM  ItHbW  Ok  

Dm  Poruble  F3«ctrie  Ugftt  m 

Donovan  k  Co.  .,.„.  ,  

Kwton  ft  <  '".  

Klictric  In«M>dmoriit  lAnip  IN^eocratinK  Syndicate  . 
KiKtrie  LighUng  Uaardt  (Urilinh  MuQufacturing  Co,} , 

Kleetric  Kailwaji  Co.  <•■....  

KlecUic  Supply  Co.  of  Victnrin  

KI*ctrit;iLl  V.kvi^jation  lV<il'v  ti     t.'o  , .  , ,  ..........m. 

Elwtricnl  Regiilaliug  aiiil  i.igfattDg  Syudiokte   

BlialriMi  TMung  UboraimiM..  

BlMtriod  Trtdtx  Sapply  Co  

Gl«c(riul  Truwpon  itn>l  I'owcr  Co  

Klactro-Cenunk  SynHicnt*   -  

Kltctro  Chcmickl  Co.  (1900;  (re  reginwred)  

Rlcctro'MaKnetio  Tntction  Co  

Finclilay  KfeeUic  Light  Co.   

l'1repro!>f  Klcctric  3«i(«libMnl  Os. ...................... 

Kleet  Mi'l  Diatrict  KtactlM^  CoL...............  

Foandc^n'  Syndimle   ..«.«.,  

Freneti  Rl^'Cr.:^  I  .:j;htillg  Boiiliill ...«..«..».. 

li,  Ciardncr  k  Hon*  

CMMrKlMrieDrin  and  Hammer  Co..... 
Om*!*!  C«.  (1900)  (re-rrgiMrrod) . 

fifnm!  Rfi^frir  Cn.  >if  IvrUnH  «..«.,,. 

(p^nrral  I  rurnwiijn  < 'onsf ruv'*tioo  1 
H.  aad  H.  A««urau!«ii>r  SjnJicatc 

HroHk  Limited  

Harwicb  EWctric  l.-^-htiiig  and  Trmniway*  C«t.  .-. 

tftttmtttr  Broa.   

HiggiBtoUom  and  Muraock   

HiDgrom  and  ArmidaU  KtaCtliMl  CacpOlMi«a....< 

K.  )lrn.  l  Maggie  ft  Son  .«n..»..mM«...««*.  

Kma*t  HuttoD  4  Co.  ......,..,„_.., 

Inpatiil  BIwttfe  tenliM  Op^  ....... 

Improvvd  Klaofrfcj  Oloir  Lamp  Co. . 

loglef  im  M'uf.rr  Pht^w  Co,  

logTam         K('i:ip  .   ,.  

IntcrnaUuaai  Kteuic  Tractino  and  Tower  Syndicate  . 

latdor  Fraiikeriburx  A  C"  

JoliDMD-Lumlell  Kleclrie  Traclteo  Co  

JuhniOD  Klectro-Qermicide  Ool...  

Richard  Johoaon  k  Neplicw  ......,.«..........,,.,.,<«n. 

Jobn^tonf,  Benjuuio  k  Co.  h«..mw...m<......>.»«..... 

Kettle  River  Power  Co.  .,,..>.„.,   ...... 

KiMArsLia^  Cu.^  .......jrt 

lUMikMi^  HMv  OtMtmlin  Oh 
liBWUhaat  and  Dblrtet  t!l««tti«  BrnffAf  Ok 

L'Mtdoii  KlectHct!  WivelioUM tfOb  .,...........<>».... 

Lyiulhurtt  Kl  rlHi  Lighting  MdTwMlm  OOk  

McAlploe't  Kieolrical  i'o  

Win,  M'deoch  A  Co.  rc-rrgintcrwl)  

Mangauu  Electric  Proceai  

.1  \V.  .Mirnley  *  Co.   ....„....»«.. 

Mitr  oiii  lateruational  Marine  C<nMiimlmioB  Qpt 

Mcl'li-um  Bre*.  (re-regiitered)  

MeLnjj'iliiiioi  M.»tar  llanufaeturiog Co. 

Meyra  Electric  Co.  ,  ..m. 

MlddlOMSami  Bwtftrd  Elec'.rio  Ugbtjos  Bpvw  Oft  ..... 
lOaiud  KtoaMe  Oarparatioa  (1900) 

Miner  k  Sooa   

Hooarch  Motor  <  'u  „ 

Uonley  Fricker  Klaetricity  Cu.  

Motor  Manufacturing  Cu  

National  Comtruvlioa  Cu.  

New  Century  Arc  Light  Co  

North  Wales  and  Dixtrict  Light  Railway  and  Bm,  tumwrtijwi. 

KorUi^to  fVi'jBtie.t  FI»TtrvRt_v  Supply  Co.  

N'jrthi-iu  (..'ijiirili'.:-.!  Tr.ti:hijn  i  'li   

XorthwiMil  Electric  Li(ht  and  Power  Cu.  

VuMlMiHtxso,   

Preinter  Elr'^-'.r-i'  l.«mf»  Co   ... 

KaUwuy  and  <i«iitriil  Kuj^ioeering  Co.  

Railway  Loii&lructiun  aiul  General  I  lerelopincDt  Co  

Railway  Equiptuent  and  CointructiuQ  Co  

Rawliogs  Dru«.  _  ,  

Iteaaon  Manufacturing  Co.  (M4Cgi«MNll)  

Ridtardaoiit,  Wvitgartli  k  Ctov  

Rolling,  AppW??  fiBil  KyuD   ......m  

Hoas  Klectr:L<  Liglit  uid  Power  (X  

Uotttulbay  and  District  Electric  Lighting  Co.  

BMnll,ataart]UlmHi*Cb>  

St.  Anitall  tad  DtotiM  ElMlric  Lighting  and  Ammt  

St.  Helena  Elntri''  l.>?httnc  C<>mp:tny    

SU  Stepbeu'a  Kkctrual  Syn  iicite  ...<•• 

Samdjcrott  Foundry  Co.  [re-refpHlered )   ,  

flehatlMr  SlaMridtf  Meter  Co.  

SoakHrfi  SiMtfioil  LaniBiiaiptor  Ca    

BtawdOMrpr-Oalv*  C% 


£14.000 
6,C00 
10.000 

%ooo 

12000 
40000 
10,000 

100,026 
7,500 
75.000 
75,000 

K>3,000 
1,000 

100,000 
76,000 


N  ...... ...I 


.......  ...  ...  M«.' 


K,a6o 

10,050 

2.oyj 

200.000 
1400 
3000 

l,QiW 
b.rfXi 

4.o:o 

60,000 
40gD0O 

2.000 

aoo.ooo 

lO.OCO 
GO.OOO 
60.000 
50,0CO 
t.0,000 
70,000 
160,000 
6,000 
so  000 
40,000 
7,000 

saooo 

26,0CO 
260,000 
300.000 

i!.OO0 

16,000 
220,000 
6,000 
fiO,000 
10,000 
1,000 
riOO 
6,000 
100,000 
60,000 
J.OOO 

126,003 
10.000 
10,000 
100 

200.000 
30,000 

2}0,000 
29.000 

2)0,000 
10,000 
SO,C0O 
1,200 

800,000 
6,000 
16,000 
SKXOOO 
85000 

100.000 
80,000 

1CO,000 
1^000 

103,000 
60,000 

760,000 

fi.»3 
20, 

100.000 
10,000 

10,0<30 
BOCKj 
32  000 
60,000 
10,030 

KyON 


Smjtb  litRfiMhire  Electric  Sopp'y  Co  

S.iulh  l.'»nrji»lniiB  Electric  Trurtu .n  i\ni1  I'oworCa 
.Soatb  Wale*  Uectnoal  Fowir  DietribBtioD  Co..... 

Sttinn  and  Eghwi  lAjfA  Brihif  Co, 

W.  F.  Stanley  |k  OA.  ............................ 

Stett^A  MUrmtn^ham)  .............i 

Su«iln«iin  l  :lr^^U'K;  MilNI^  bnpOoL  ............... 

Taipo  Aocnoialatnr  Co.  

Tangye  Tool  ami  Electric  Ca  (re-rtgiatnvd)  

Taylur,  TunnictiBf  A  Co.  (1900)  (r«-rep«t«red; 
Tbacnea  Valley  Electric  Suntf  OB.. 
rh'jiniion.DaTU  TrleplMIN' 
Turtsrr,  .\Ltiertoo*C* 

TVpewriii-iL-  TelearMh 
Unicq)  Cable  <.'o,   „„., 

OallMl  iM)«iV  aa4  TMiM  Ok  ..... 
rainnd  TthplboM  and  Bltobiad  Ca 

Vnlt  Electrical  Co  

\'i'it)keraiMl  Huchtetu   ....... 

H.  Wayguod  k  Cx.  (re  regifterod)   

Wear  Electrical  Engineering  Co  

Welah  Elei-tric  TracUon  Co  

J.  ti.  White  A  Co.  

WhitUker  Bmit   ,....,„... 

^Vi;'tii>i»<m  anil  .loaeph  

\\'.  >'.vL'rli!iea|iton  Diatrict  Electric 
Vurkihire  Eteetric  Power  ^^yndiMl* 


£10,000 

aso.oco 

30,000 


mooo 

10,000 
30,000 
26.000 
103.000 

100.000 

(>,C0O 

26,000 
MOUOOft 
10^ 

3.000 
6,000 

210,030 
6,000 
26,010 

100^ 

Hm 

4,000 
203,000 
10^000 


PUBLIC  COMPANIES  WOUND  VP,  DIBSOLVfiO.  fta, 

miMo. 


Tho  following  are  ths  principil  cleclricil  and  onginetiring 
limilied  liabititf  oompkniM  which  h»ve  been  wouad  up 
(either  volanUrilj  or  oompalmrily)  or  disaolred  daring  the 
pA)t  jeikr.  The  aaterisk  denotM  tb«l- ihe  eompany  VM 
vonnd  up  by  order  of  the  Gonrt,  uA  tlw  f  Ibftt  fbt  temputf 
hu  be«n  struck  off  the  re^ater  : — 

.Vluitiijiiuio  I I. 

Atnlrewa  ii.  H.  F.)  k  Ca.  (ToluoUriijr). 

tArmilrong-Dore  Motor  .Syndtaat»i 

tlUlterv  and  Motor  Co, 

W.  C.  Arwy  k  Co. 

'Hinnlugbain  Carbide  C 

IBrittiih  Aaaneiatiun  of  Meilicul  Kie.:tridtn». 

Uritiah  Blahnik  Arc  Light  SymUciktc. 

Rroeki«-PeU  Are  Imw  (ior  rec<i:t*u-uctioiO. 

tCanta  (WallMri)  VWag  eoil  Electric  Pmw  0*. 

tCajiltd  ud  OMWtta  SiMtricIty  Supply  Co. 

Cjjitinental  Wat«-  an*!  Eleclri  il  Power  SyndlMt*. 

'Corbriilge  K.lt'.-tri.--  Li^ililin^  <  u.  [ti.mj. 

Coventry  Oaa  Fitting.  i:.lectnciii  and  Eat>Miring  Co.  (for  mouilrat:- 

Crowdui  Accumulator  Syndicate. 

fCruto  iDcandetn'cnt  I.auip  Agency, 

Cuttriia,  Wallii  k  Co. 

Dawaon  Qaa  Enginea  Syndicate. 

D  m  Poruble  p:ieotric  Light  and  Famr  8fadi«M«({orrMaaa(nie(imj. 
i:.>rle'a  Shipbuilding  and  Engineeriiif  Co,  (lor  TCaaiMnWliM)k 
Eaatbouma  KlMtric  Light  Co. 
tElMbteaad  0«uni  CoDtnot  Ck^pontiaa. 

Eleetrie  AntooK^e  Syndicate 

+H!e«tric  Frw  Wiritis  Syti3icn>e. 
fEJecUic  Mew.-  Co. 

tElectrio  Racing  Hone  Maze  ,  Pioneer)  !j/adicate. 

tElectric  Steam  Syndicate. 

Electro 'Cheuiicil  Co.  (for  reconatructiou). 

tEleclrulylic  Heparation  Syndioate. 

tElieaun  Lamina  Accumulator  Co. 

fEurop^an  F.^f'-t-h  Fioatiee  Co. 

QiOlre  Eteettn  '.  'li.un^al  .ximI  Pawir  0»  (far ftiWrtf wUott). 

tUravier  Dynanto  Syndieat*. 

r0ttHft>Fiir4»  0M]ianitlaih 

HowtlTfl  Antl'TiidiMtiTC  ^lephoM  flfudtel*. 

.ImproTcl  Klf^lrit  Qlow  Ltoip  <  'ii.  <f'ir  rai::>o»lruv  Jna), 
ttmpn  v»'l  luci.ideeceot  ElaclHc  l.ioip  Hyudicale. 
*I(]e  ai  .Viau  Tramways  and  Electric  I'oa'er  Cu, 
+Kerbey  Boweu. 

lAod  and  Water  Electric  Power  Syndicate, 
tlnnghaiii-Berrenberg-ChapUs  PateaM. 
il.iglit  Railway  (.'on tract  Co. 
I  I.liiti.lu:in.:i  Kit clric  Supply  OOk 
L.  iulun  ami  I'n    ii.mitl  Tra^ifK 

l,oiidon  Electrical  C«b  Co. 
tLouloa  ElaatiM  Owiia|e  Oo, 

f L-mdoa  Elwlrieal  Omfi  Ooi. 
■♦I/jni!™  Electrical  Van  Co. 

-t-l/iii.luii  llvalUi  Eleotrioal  S^iiLli<.'.sl^. 
Macrooui  ami  Uintrict  Electric  Ligiitiiig  Syodicale. 
fMaiiin  Motor  Co. 

Midland  EleoUicaU  and  Qeaeral  Engioecrinf  Ca. 
•P.O.  HUdMoBAOa. 
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J  0>>  (Car  ncomtraettoai). 
yiMtr  fen*,  k  Co.  (rolaotvilyl. 

X«w  Klectridty  Soiiply  Sjndicule. 

tX<»w  Tower  Synrticatp. 

tNortJi  LotuloD  KWtric  OmffAy  Co, 

Xuneat/ir  Mlrt  triir  Co. 

I'«Ti>  :jin^ 

frcrrl«iiii  Aecutaulftl4>r  Syndioalo. 

Vtricct  Arc  lAm[>  nn^l  A*:4.*eh«ori*B  ^'f. 

I'f'Tr,;.T  Klf'lr-i  1  nrop  Syii.liL-s^te  (fur  rr-m-tru.'tioilj. 

I'riii'm,-  TrI.viT.irli  Uecorder  <^'o. 

Il<-u<iD  MaaufkL'turiug  Co.  (for  r«con*trui:tiuQ> 

tlteeordJnK  TclesniplM. 

Ttallcr  BmriD)^  Co. 

«,j,,ij.,T,,ft  K<iuuJry  anJ  Engine  Work*  CW  (Iw  MMMltrMtiOB). 

S  LI  "  in  1.^:1  l>i>trict  Lik'litiDg  <'o. 
St.  Stepliea'a  Electrical  ■Srn<<icnUi. 

SiiHDkim  Electric  Uinfra  l.^mp Ooii  (farrawttroetim). 

tUoitad  Iiircntioiit  Syndi<-»tn. 
l  uiremivi  Ele«lric«l  AiUeTti»ioi;  .Sjndiratr. 
W«t  Kent  Electricity  SopiJy  t'n. 
Wntara  CouaUn  Electric  U^t  sod  Ponwr  tlyndicatA 
"    '  "Oft 


COBRESPONDENCE. 


MAGMLTIO  OBbKftVATORlES  AND  T1U(  t'lON 
D16TUBBANCBS. 

TO  inf.  K.i'lTOR  OF  THK       np.ii  u\, 

i-in  :  It  is,  1  liiink,  agreed  by  both  purlieu  tbjit  the  proiK  i  ?!>hi- 
tion  of  till  cr.ntrovtrsy  liatwcen  the  L'::iJcn  I  uiL-jil  Tiniii\v;vj3 
Co.  ar.d  ihc  K'ew  Oh?ery«tory  is,  thit  t)i''  t  »iiscrv;it()r\  lIjouM 
r,.cti\e  comjwiisatuia  and  tho  magHoiie  recordm;;  iiistr:ir:if!i;- 
sbouid  be  rcmovdd  :  and  1  do  not  wish  to  proloDg  tbo  dis- 
ciusion.  One  new  point,  however,  has  been  raised  recently, 
which  BGcnu  to  me  of  some  interest  as  bearing  on  the  theory 
of  the  magnetic  disturbance  due  to  electric  traction.  The 
company  state  tbat.thej  have  made  measurement!',  from 
which  it  follows  that  vmj  largo  stray  currents  are  already 
flowing  in  their  lines — currents  so  large  thai  they  ought,  it 
is  uid,  to  disturb  oar  instrumentf,  and  they  infer  that  if  the 
inatnimeots  at«  not  disturbed  the  precautions  we  have  been 
ttkiog  for  are  excesaive.  Now,  I  express  no  opinion  as  to  the 
■Dumiit  of  Btny  enmnt  vluoh  has  been  observed  or  niiich 
mj  be  okmrvM  on  tbe  ovmpAny's  rails.  I  lam  nol  the 
auMrial  to  tcitkiia^ilM  espetbomte,  bat  1  do  mmiI  that, 
■■iiiiiliig  fbe  £iatB  to  b»  as  fliej  itslei  the  MiuliGiii  mado 
tarn  thwi  an  mesf.  tha  foipoM  Ik whieh  owmeord j 
am  «nd  thqr  a«e  not  .tffeaM  hy  nMbg  leakage  eanwBls, 
and  theiny  shows  that  thoy  ought  not  to  be  affected. 

Let  na  consider  first  tho  disturbance  of  the  vertical  com- 
ponent of  the  earth's  magnetic  force.  Prof.  Riickcr  bus 
abown  that,  assuming  the  earth  to  be  a  homogeneous 
CoUiluctor,  11  Hvstiiiii  of  !<>;ik.^;r<7  ciirrfnit.^  prodiici.'K  vif  i'.-;elf  no 
vertical  magnutic  fcrco.  A  Iracliou  system  in  whuh  iho 
current  returns  through  the  rails  does  pro  iuLri  '^u  h  a  disturb- 
ance, for  the  vertical  force  at  the  observatory  due  to  tbo  cur- 
rent in  tlie  trulky  wire  is  not  !j.t!.iiii-ad  by  tbat  dut  Id  the 
currunt  in  ihe  rails,  since,  in  con  t  quence  of  the  leak,  these 
two  currents  are  not  equal.  Tlie  )eiili.i;(e  correnta  themaelVes 
do  not  give  rise  to  any  rpsnltaiit  viirticul  force. 

(.'ouiiiJcr,  now,  li  KniiltiJ  purlujn  of  t.lip  PArcli  at  so'^.io 
distanci."  from  the  ob.icrvatory.  The  t«rili  currents  iu  ihis 
gpftcu  will,  in  ^cnerftl,  produce  a  vertical  force  at  the  obaerva- 
tiiry.  L-ti  iH  cill  this  K.  Then  K  is  equal  and  opposite  to  tho 
forc.i  due  Lo  the  curreuts  in  the  rest  of  the  earth  external  to 
the  limttod  space  considered.  If  the  observatory  be  at  some  dis- 
tance B  will  usually  not  be  large,  though  it  might  be  readily 
detected  bysuitableiustnimenlsifwocould  gettidoftbeopposilc 
force  -  R.  This,  howover,  we  cannot  do.  SuppOM  now  tbat 
a  streiu.-i  lin^  enters  this  limited  space  at  A  audloa\'es  it  atB. 
We  amy  cl.jarly,  witbiu  very  consuilerable  limits  modify  the 
rath  of  tljiii  :^tri  :im  line  between  A  and  D  without  atlccting 
tbo  BMgnetic  forco  at  tho  distant  observatory  D.  For,  taking 
the  case  of  a  horizontal  aiream  line,  if  Ji^  is  the  angle  which 
an  element  o(  tbe,  line  at  P  subtends  at  0.  and  r  the  distance 
0P»  tbea  tba  magiietiQ  foraa  dejpcada  oa.  th»  value  of  tha' 


ittHgtal  j"  ^,  and,  it  OA  and  OB  are  boHk  laige  compared 

with  their  difference  OA-OB,  the  value  of  the  integral  is 
approximately  equal  to  twice  the  angle  AOB/(OA+OB) 
Thus  tha  magnetic  forco  at  0  dae  to  the  limited  HpaoewiU 
depend  on  its  shape  and  position  and  on  the  current  entenng, 
but  onlv  to  a  saeoudaiy  anooBt  on  the  distribatioixofeiacnat 
within  the  space.  Hence  the  resultant  Ibree  at  O  dae  to  tha 
whoU'  svBtem  of  leakage  curren'.s  m;i\ .  in  spite  of  ehuigM  m 
the  distribution  within  a  limited  sxisc,  remain  appcoiiaately 

Lc*.  11-  HI  plv  this  to  the  disturbance  produced  by  a  laiL 
In  ii.>^  immeilinti-  n.  i-Uli  iurl'.o.,,!  the  lines  of  flow  of  Uia 
If  akiujH  i  iirruuts  are  siiudiiifcU  by  the  presence  of  the  rail,  bat 
ihu  r.  3i)lt  int  vertical  forco  from  the  area  throughont  which 
thi»  modiOciiian  taktv^  plac9  will  only  differ  by  a  small 
quantity  from  its  vubic-  li-f')  o  the  lutri:d-.ict',an  of  the  rail. 
Tbo  rpsnhant  veriicid  force  th*  rcf  jrc.  Jnu  to  the  ytho'.ti  system 
of  h  ukiigc  currents  eliU  rcnrjain.^  iqiproxiiviately  zero.  Thu 
rail  may  carry  a  largo  current  which  Lefaro  was  distributed 
through  the  ground  in  its  neighbourhood. 

The  force  at  tho  distant  observatory,  due  to  either  the  con- 
centrated or  tho  distributed  current,  may  be  qiiito  npprtoial.ie, 
but  each  is  balanced,  in  tho  one  case  appro xinmtLdy  in  iho 
other  exactlv.bv tho  forcedue  to  ihe currents  in  ibc  i^incf  wl  ich 
is  nndiiturbed'by  the  rail.  Thus  it  does  not  foUuw,  beciuse 
currents  may  have  been  measured  in  the  rail,  ^  hicb  would  bj 
amply  suffiiient  if  they  had  been  fed  in  from  a  trolley  wire 
to  disturb  the  records,  that  the  vertical  force  instrument  of 
the  Kew  Observatory  must  have  bet  n  seriously  aJIected. 

Tho  same  is  true  with  regard  to  the  horizontal  force.  The 
horizontal  distorfoing  force  is  entirely  doe  to  the  veitiealeom- 
pouentsof  tha  leakage  currents.  Tba  main  annentaottha 
odi^iialaiianUhavaiioaibaton  it. 

Bow  a  portion  ol  tba  aoiCsoe  leakage  current  is  disturbed 
hf  tin  kkrodnetkm  of  tha  tail.  Thnraghont  the  di^urbel 
area  llw  vvtloal  eooipoiiant  of  the  encnnt  mast  always  be 
small.  Hence,  in  tMj  OMO  the  diataiAied  atMk  flontrtbutca  but 
a  small  amount  to  the  mail  diatoifaaBOa  ot  the  horizontal 
force  caused  by  the  whole  ajateitt  o(  )Mki«>  oarnBta.  A 
change,  therefore,  in  the  vertical  diatribntian  «f  onnant 
throughout  tht  ilisturbod  area  will  not  appreoiablj  aSiMt  th« 
horizontal  force  Rt  the  distant  observatory.  Tba  aboVB  OOll' 
elusions  will,  of  co.irse,  ri  ]iiiro  modification  if  the  SOQFoa 
itself  comes  within  tha  arei  disturbed  by  the  rail,  or  is 
metalliely  connected  ftitii  thu  rail. 

Thrso  con.siderationa  .ipptsac  ta  mo  to  reconcile  the  two 
KBricH  of  ob-'rvationj.  Wo  certainly  have  noted  no  disturb- 
ance ill  th(  Raw  magnetometer  which  could  hu  atuibuted  to 
lar  currents  in  the  rails;  the  engineers  of  the  company 
state  that  they  hnvf  observed  large  leakage  curreata,  and  1 
believe  thy  argument?  1  l  .iva  adduced  give  the  raaaont  vhj 
oar  instruments  are  not  aticcted. — Yoursi  ico-i 

Dm.  81.  B.  X.  Oi.aaBB»oai. 


THE  "DENSITY  FACTOB." 

TO  TUE  EDITOR  OF  THK  EI.ECTRICIA3*. 

Sib  In  your  article  on  tny  Paper  on  the  "  Density  Factor," 
in  roforriii",:;  lo  tiu."  two  luetir  .'^y-'.r-ni,  you  slfvt«  that  the 
engineer  in,  prtsuiuubly,  t"  di;ciJ«s  fthich  laiupa  aic_io  boon 
each  meter.  This  i:i  n  t  my  intention.  Tho  division  of  the 
lamps  would  bo  eniir«ly  nt  tlie  opHw  of  the  consumer.  Tijii 
method  is  in  use  in  Manob?^t(?r,  aiii  pives,  I  understand,  most 
satisfactory  resultj.  Of  course,  tho  Nfancbester  maximum 
demand  system  is  not  idcnucil  -.vith  tii  it  of  Urifjhton,  hut 
there  seems  to  be  no  roasoa  why  the  atcona  lueUjr  aboald  not  be 
as  gooJ  with  the  one  system  as  with  the  other.  At  the  same 
time,  when  a  means  can  bo  devised  of  getting  ov«r  "tho 
density  of  tho  consumer  in  appruciiting  the  true  value  and 
importance  of  the  maximum  demand  indicator"— that  is,  of 
making  him  face  with  equanimity  a  big  electric  liglit  bill 
after  he  has  had  all  of  his  light.'i  on,  say,  for  a  dinuer  party, 
I  will  bo  glwl  to  hear  of  it.  Tho  beneficicat  discomaf  of 
snch  will  earn  the  gratitude  of  the  civilised  world. 

With  regard  to  the  position  of  Aberdeen,  I  find,  on  again 
looUng  into  tha  aUtiatiea  is  Qacoka'd  Maonal,  (hat  I  bava 
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been  led  into  an  error,  the  iiniu  piv  n  i  r  1899  bein^  for  seven 
luontlm  only,  and  ni>t  for  iho  comploie  year.  Whuo  unable 
to  give  precise  figure?,  I  patlicr  from  lattr  published  reaulta 
that  Aberdeen  must  sell  over  iiO  nnitfl  per  annnm  per  i'l  worth 
of  raaios  laid.  I  deeply  regret  ibis  uufortunate  miiitsKo, 
although  natarally  rejoieing  to  fM  Uiat  in  thu  case  mjr 
conteotion  finds  support  iostwd  of  nliitatfaa.— Yoan,  te, 
Mwtli  Shiield«,  Dee,  30.  Ousun  Towmu.. 


LEGAL  INTELLI6BMC& 


Chloride  Electrical  8tan^  STBdioate  (Ltd.)  t.  The  Oorpon- 
ARBITRATIOK. 

Ta  n«  AafrMm  for  Deo.  7,  t>.  282,  wt  (wUhW  pntiiwlira  of  pro- 
CMdSoi^  in  •rliilraiimi  Iwfore  Unjur  C«n!e«,  It.H ,  »t  K(nj?"«  IjToi!.  Tin^ 
kwATf)  in  iht  Arfaatntivn  hju  now  been  du  vl'j. 

Tb«  airimi  ordtn  tlw  Corporntioo  to  tba  aum  of  £UX)  and  tti«  ooMs 
of  Ibe  lyndioite  and  o(  (Its  *ri>it»Uir. 

Tlie  amount  cUimeil  by  Um  <}ii(lioat«  wu  £301.  li.  7J.  the  principal 
pert  o(  which  repraeented  labour cx[ieni]>'il  in  rrrcting  Uteetoragebatterioe 
at  the  electric  lighting  •tatiua  uf  tlte  Cur)  ruu  n.  it  being  claiineil  by  tb« 
»ytjHir»t(>  l!i»t  ttjry  \vtrf!  fintitlMl  to  cbarKf  f  ur  ,iU  ;iilM'ur  at  lh<<  rat*  fixed 

il:  •JlK  "  lllj  W:  rk     aciltin  the  Mbeduk       ■:u  ^:ll^lif^,  i:i  li  ljitiiiu  to  tho 

(irieea  ijuoted  fur  iiiateriaU  ;  Ute  euotentiou  of  Um  Corporation  wa<  that 
•ueh  pricea  were  iiitaaiW  10  I««ta4a  iM Mvwv  Tlw MrUlntairinM  ap 
poiated  bjr  the  iircaident  of  tlie  TuttitUtC  «f  Civil  Kflt^Mtn  on  the  «pplt<-«- 
tloti  uf  the  Hjndiai'.p  ll-e  C^riioratinn  appearing  at  the  Itpariiij  "  un4pr 
prulcat,"  on  the  gri'UjL'l  Ib  i',  tai' uiAtter  waa  not  one  nitliin  tlii  jur-iwli,' 
lisa  ot  the  Miiitratur,  but  qm  on  which  tlie  decWoti  u(  tJteir  engintor  wt< 
intHidcdly  thaeoMiMt  lohatosli 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


AFP0INT1CENT8  VAOAUT  AMD  nLLSD. 

London  County  Council  riH|uire  an  vlectricail  engineer  to  «u[><:r- 
intend,  under  the  Council'*  chief  etiKii><'>'r,  ilie  wi>rk  of  coniitrncting 
or  re-constructiog  for  cUctric  traction  the  Council'*  tramu'ay*,  &c. 
Applicationa  by  Jno.  H. 

Mftnche»ter  Kleetri<'ity  committee  refintre  nn  cla-trtcal  engifn'i»r  fnc 
their  electn-it)'  un-ifrUking.  An  aiiv.rrliteni^nt  rMiiuiian  furth,T 
jiarlic«lars.  ApphcAtjons  (;iJ(ir*s.=o.l  in  chmrtnan)  mnsC  lie  in  V'T 
19Ui  imt. 

Manchester  Electricity  committee  also  require  a  deputy  electrical 
CB^Mtr.  ABidrHtiaaBenteootaiiu  farther  mtliwslaii^  and  appli- 
catlaos  (addicased  to  dudimaa)  mutt  be  in  bjr  Idth  last 

Uanchester  Trannrayn  commiit«e  re<iuire  an  electrieat  enj^ineer  to 
act  aa  chief  engineer  to  the  tramvaya  department.  An  aJrertiaement 
givca  further  porticalara,  and  ap^icationa  (addreraed  to  chairman) 
mutt  l>c  in  by  Jan.  13. 

West  ITam  Ouardians  r^juire  an  expert  to  advi«e  on  the  engineer- 
ing work  in  cunn< diem  with  their  new  infirmary  at  Leyton-^tone.  An 
Aiivertixenieut  containa  furt  her  |tarticakH%and  applicatiaBa  must  bo 
M  111  to  the  clerk  (Mr.  K.  HDlMMjr),  VidOQ  WMUMOse 

l.<'yton:-ti>ne,  \.E.,  by  iZtii  jin^i. 

The  C'jiitic.il  nf  'li!,'  I'.i>rL-i|,Ti  ('immunity,  Shan^ha;,  n-iuire  a 
mnuieipal  electrical  enKincer.  i'tirtbcr  particnlars  from  Meaata.  John 
I'ook  ti  Co  ,  53,  I/eadcDball-atrcet,  Ltiidon,  K  C,  tu  whom  applica- 
tions should  be  forwarded  licfore  Jan.  liL    See  advertitcmenL 

A  amart  ilraughtaman  ia  retjuired  aa  evening  in«truetor  in  the 
drawing  office  at  Ihu  Norlhomptou  Inatitute,  Clerkenwell,  E.C. 
gem  Sf  ayplkatitttllMUtlii  iiiiaiaipal<Dc.  R  HiiDiiimis  WalBMiv> 

Itoftarium  Onpoiatiati  mnia  afpUHlicm  fw  tfecjpoit  orbnvngh 
dtebiealtntpMcr.  AifUeaiioiialottimckikhj'Jtai.Uk 

Botalay  OotpoMtkm  nqqin  h  fninl  aiin^gccfoc  Oeir  tiam- 
nigra  Apptleuloaa  hf  Jan.  19. 

The  Uovtruora  i>f  Sir  John  ris.V  Technical  Imtilatc,  Jewry- 
■tnet,  Aldgatc,  K.<J,  rtiiuire  a  priuci|uL  AppliMUoH  tO  clerk, 
IQa,  Idol-lane,  Eji»tchea[>,  K.C  ,  by  Jan.  28. 

Aa  assistant  Feetarer  in  physica  i»  required  for  the  Tecbsical 
Oallege,  lluddenBeld.   An  urettiaemeat  give*  fortlwr  paiticnian. 

A  large  Cuulineatal  manufactniiag  tnn  nqidra  a  manager  and 
.•■liBMfftoldMahaqpotthAlmainaaiinAa  Uaitii  KiBgdamud 


The  Bramlav  (Kent)  Electric  Light  and  Power  Ca  (LUl.)  require 
a  gecretanr.  ApplicatiODe  to  the  engineer  and  manager  (Mr.  K.  !.>. 
I ;  HmlenX  W'«at«mel^  Bronl^,  by  January  7th.    See  adrertisement 

H  oddanAeldTnunwaya  comaittM  requires  a  lineman.  Applications 
to  town  elerk  by  Fiidav,  Utih  last  Hii  advertieement. 

A  awitehboard  attvadant  ia  nosiRd  Ibr  the  Motherwell  OmpcM* 
tioB  •laetrietty  worim  AppUeanna  to  tha  alactiteal  aa^iBear  {Ifr. 
SL  B.  Britton)  by  »th  iaat  Sea  advwrtiieaieBt 


Ut,  C  T.  R  WilHjD,  F.11.S.,  F<  llo«  tl  .s„li«!y  Suasez  College,  haa 
been  appointed  lecturer  in  txperimental  pbyaica  at  the  Ualviiaitjr 
of  Cambridge. 

Ur.  W.  h  Waad.liia  been  apmiated  aatiitaat  elaetrical  nfjmea 
ti  the  Beltoo  Oorporatlmk  elaebieity  warha. 


Alleged  Injury  from  Elactrolyaia,— An  a  tioii  lnvjuglLi  i  y  'lie 
Mauutat  i.ii'i.T»'  NiitiinilUai  C&,  of  IndianapoUi>,  i^jainat  tli«  India- 
nap'ili'?  street  lluilway  Ca  to  rccDver  f5O,00O  damages  for  deteriom- 
tion  Ut  KiU  caui^  by  eleettolyaiti  is  pending  in  the  Superior 
Court  at  Indinnapolia.  According  to  the  >SVr«i<  ItaHvay  lUrime  the 
Oaa  Company  oomplaina  that  diaintf^mtion  of  pijie*  has  been  eauiwd 
hv  inability  o(  the  Street  Railway  Company'*  condnita  to  carry  the 
return  current  buck  to  the  power  nouae,  aa  a  oon.^uenoe  of  which 
employ<!8  of  the  Gas  Company  have  received  shocks  and  burns  when 
the  ga«  lias  been  ignited  by  electricity.  It  was  argued  for  the  defence 
thut  Oie  8tr«>t  K.iilwaT  Cnmpnny's  rifiht-"!  t  i  »sc  the  street*  were 
priiir  to  ihiiHo  of  the  Uiu  ('oiiiiwiiiy,  anil  il:at  tlie  latter  was  not 
entitlcsi  l<j  rccuvor  bcciiMBc  it  miJc  rin  prttf-iict"  tliat  it^  property 
right-  :  I.  1  I    on  Jani.i^cii. 

Alleged  Keceiving.— At  tin;  \\'e-«tniiii-.t<T  (  [.Htnlun  )  i'lilicc  Cmirt 
un  W'ciliu'Silay,  l^fore  ilr.  lli5r.i'"o  Smith,  .MlxTt  H'  ^ry  AKhfunl, 
nunne  store  dealer,  was  charged,  on  remand,  with  (elonionsly 
i«ceifia|b  among  other  thing%alaigaqaaBti^<if80UBi^tihAM«ipa(l* 
of  Mr.  Wm.  Beatlie,  of  Vieuniaratraal,  8.W,,  and  new  elaetm  ciMe 
act  fitting*,  the  property  of  the  Cbeltea  Electric  8np]>ly  Ca  (Ltd.). 
The  police  removed  two  huge  van  loads  of  pmpi'rtv  all  of  which 
wai  to  have  heen  fetolBo)  from  the  priioner's  aiiop  and  (table. 

Pri*- II  I  V- fnrthtr  remantltl  on  £200  bail. 

Asuncion  (Paraguay).— Tac  r,ir,ist'''y  I''i.'vch:ipmi:fii  Co.  («  U.S. 
j  jiiil  stock  ■  niicfni)  1»L«  nL'ruri":!  ft  viilu  ihli;  coriccwi  >ti  fur  iKe  eleolrtc 
lightiiit;  I'i  this  titv,  »M  i  the  eoiwtrii.  ti.iii  mi.l  equipment  of 
electriv  traniiv.iv:!.  ri:i'  ouincMion  ia  for  2j  year',  and  botbl%k0BK 
anf]  trictiiin  servi<  <!3  luoat  lia  working;  by  Aag.  ;10,  1902. 

B«l£aat  A;  ii  meeting  of  the  Eli- iHc  Cuninittef  hi.i'.  vn-i-k  die 
city  electriiaal  eiixiueer  {nr.  Victor  A.  li.  .McUow^aj  wbmiUed  a 
statement  aato  the  progreae  of  the  electricity  undertaking  during  the 
post  twelve  months  :  — Qn  Dec  .11,  1899,  there  was  an  equivalent  ot 
61,500  8  en,  lampa  coinnected  to  the  maina,  and  then  wanaanr 
73,soo,  aa  lacMaia  of  4S  per  cent,  that  me  also  appUcatlsns  tat 
a  further  10^000  8  e.p.  lamp*.  The  outpat  tm  the  jraor  1899  wm 
6SS,.'>00  unita  told.  The  estimated  ontppt  Ibr  IMO  ws«  ST'i.OnO 
unit:,  (in  increase  of  40  per  t^eiil.  The  avernjje  priee  obtainca  fnr 
current  supplied  during  I'lJ'.)  was  -I  'M'.  1.  y-er  unit  ;  fur  IftnD,  owiu^^  to 
thf  reduction  in  price  iutnilurfl  at  tho  b€;,'in:iiDr;  ot  the  yenr,  the 
avrrjgc  price  would  W'.irk  mil  u:'.nr.  3('l.  pi;r  unit.  The 
N^lioual  Electric  Wiring  Co.  had  obtained  for  them  Uariag 
the  jear  a  oonnection  of  over  l||0OO  Sep.  lampa.  Tho 
advaiitaxea  ot  electiical  driving  wen  at  last  being  rcoojinised,  and 
they  had  now  aUuut  liO  aleBlno  motor*,  aggmgating  4M  B.r.,  con- 
nected to  the  mains,  and  appUcaltoas  for  a  farther  180  h.p.  The 
tyetem  of  lotting  out  motors  on  hire  w.t«  being  appreciated  by  email 
uWrsiif  power,  and  they  bad  about  ISO  installed,  driving  %-arioui 
type:"  of  machinery,  including  hoijts,  tewing  machines,  linen  flni«liing 
imihine*,  printing  machKi'j:,  ili.iy  luafhine?,  ventilating  liin»,  amu 
crushers,  &C.  Theftver.i^;v  icitc  tibliiined  for  current  auppUi-il  i^r 
motors  during  the  year  wi  ik-- !  <'al  at  about  SJd.  {ler  unit,  while 
several  long-hour  consumers  obtained  il  a»  low  a*  I'^iil.  per  unit. 
NotwithsUndiag  tlm  ipaalbr  iaaiesaiil  east  ef  eotl  dwim  we  nart 
the  co^tof  prodastion  weald  not  liefaiereaied,  lint  wenlilactnalrrli* 
reduced  owing  to  other  eeonoraiea  being  iativiliMad  tad  to  inetoaaad 
onlpuL  The  maximum  load  on  tbe  stMioa  WiaftSMcw.,  tai  lot  1900 
l,307kw.,  an  incteaaa  of  37  per  cent 

Blacklnn.— 4)n  Um  introduction  of  electric  tricti.m  two  years 
Hi^o  the  tramway  fares  were  reduced  &0  per  cant,  ii-i  I  at  tho  end  of 
the  first  year's  working  the  receipts  were  ovci  l,i>::"t  more  than  in 
the  prrvi  114  year,  nprsaaating  aa  increase  of  ::,D3a,oD0  pasceagenu 
LaHt  yenr  .he'lacMMe otar  18W  wai  £^8C0  ia  leeeipls, and  WOfiOO 
in  pii-^  n^-sn. 

Bolton- — Tramway  matters  oli.  u;.!.  d  the  attention  of  tlie  Couiiiil 
1111  \\'e«lncsilay.  Tho  Tramwaya  Miuiiiittee  proposed  tn  ciilablish 
acir  liar  systemof  electric  trarnwuys  in  thecentre  of  tho  town.carsrun- 
ning  every  S|  luiuulcs  and  collecting  and  depositing  luusengcraat  tbe 
stavtiac  penia  of  tkonnoHtiaminur  mutes.  Mr.  TbaliU  said  tUa 
wcsddlmlee  a  dmgeaf  emtaall  fasscugen  wIm  dorfiedtogo 
to  On  lailwny  elatioa.  H«  did  net  know  of  ua  *amu  vmo 
•udiaqitisBa  wsa  in  aneeMsdil  <foiatiaB»  aad  aa  tho  committea 
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had  no  ex]wri»n:e  in  that  nnttor  it  w«j»  unwwe  to  l.iniifli 
upon  IIjc  cx^climcnt  before  they  had  pcrfei;led  their  «y«tem 
in  cidicr  dirf  tiwii.  AH.  Miles  admitttd  tbut  the  ^>rop™i«l 
nyi-tein  had  I '-.i  l  i  ri(nsc«.  Imt  it  would  (olvo  lb«  cotiK«linn  diffi- 
culty in  the  centre  of  the  to«  n  due  lo  nit  car*  slurting  from  the  sini'! 
poin^.  Thfy  would  h»ve  .<|>eciallr  liuht  c«r»  for  tbo  circle  rcrvit*. 
Til*  tmlSe  nMUdj^  et-timaied  that  the  scheme  uouli  not  ou'v  give 
Ibrni  •  qukkn  •lUiaaiid  ccniw,  but  vonU  nmll  in  a  rat  ing  of 
oturlf  £1 1 .000  per  tnnum.  Mr.  Smitk  (vincbaimnn  <  f  the  Tnun- 
vay<)  comniitlce)  nmintjlined  tbat  tll«  tilock  in  the  centie  of  the 
town  iiiuUlic  lelieveil.  He  added  tJiat  they  weie  rfducing  llie  fire* 
vthniji  Willi  the  ado)>tion  of  thi»  new  systtiii.  Al  l  Xi  linls  ti  '  hair, 
man  of  H  '  m>niitt»e)  Niiil  at  the  bc^jinni:!;;  »  ii  <  ii.iil:.i' i  idly 
iippo«ed  t»  ihe  circular  ^'y5l^•l0,  but  be  ilo«ir'  .l  ilic  i ' min  il  to  try  it 
M  .in  experiment.  I'aasenger*  would  not  liiii  •  In  ]  iv  i-\tri  1  iro«  for 
lha  town  circle  nhea  it  totstied  {tart  of  tbcir  journey  to  or  frrjta  the 
MOte  oil  whidi  tkof  dMind  to  UmnL  Th«  ncomiDMiditioB  vn* 


 Tli«  electrical  evgiacer  (Mr.  R  Calwt)  kw  reported 

tlttt  600  ?uit»lu*«  been  eonnccted  MDoe  tbe  pmioM  UMtinu,  nud 
that  it  WM  aliaolutcly  necewary  to  place  an  order  for  adilitional 
plant,  to  h«  delivere<l  before  Jinie,  at  n  cost  of  bttweto  £4,W^>  and 
£S,rMH) :  and  )Ir.  CaWert  anlicipatM  tkat  next  eCMOO  um  will 
Im!  12,0(10  liRhia  on  the  hi>ok'>.  The  iown  halt  it  to  be  wind  for  the 
electric  light  at  n  coet  of  £blX>. 

Oalcatta.— The  demimd  r>r  elt-L-tric  current  continues  to  increiue 
at  a  His  !r  i  it-  .  TIjs  Olcntta  Eli-clricity  ^'jipply  Corporation 
started  oil- iH'.i'.n-  in  Aj  iil.  Ift99,  with  TOO  H  i-.p.  laiiipj  connected. 
1ml  by  Ajiiil,  ll'i'j,  tbcic  were  1  l.diK'i  iij^ht-s  and  at  the  fvA  r>f 
NovernV<  r  •.  :  "jo  The  machinery  inntallcd  or  on  onier  'u  ■  ii'^iM. 
of  aupplying  current  to  60,0<X»  ti<;ht»,  but,  in  m«w  oi  the  inirii.':A>uiK 
doaand,'  additioml  pint  capable  of  suitplyin^;  another  )00,00(> 
liRhls  win  be  ohtaineo.  The  engini-tr  lo  the  runii>iny  (Mr.  K.  A. 
Siiott-Uoucriei)  lias  recently  been  laRniglaBd  where  he  has  arraii^^nl 
for  the  purclmoe  of  two  750kw.  ateain  djnamos.  Mains  are  bein^' 
laid  ia  addiiional  itteelh  New  works  are  being  boilt  and  will 
lapply  electridty  to  tbe  Mtbnrkan  dittricU  tS  Aliponi  Balljrgang^ 
Ac. 

Cardiff  The  ceiemony  of  lajioK  the  fiiRt  rail  nod  6xing  the  tirst 
bonds  in  mnn'  ction  with  the  (Nirpomtion'i  vleotjio  tramway  scheme 
was  p«t1'  niir  1  by  the  mayor  ((VAiocillor  T.  .\ndrew»)  on  Tnep  |»y. 

CleckheatoD  -  Application  ha*  been  mud**  f  r  irmtion  to  Imrron- 
£'25,0(0  li  1  i  .ioliii-  lighting auil  rtfu^^  disln!  ti  r  wnki. 

Grewc  !'!  >iric  current  i«  bring  >'<t|i|i1li  1  to  4*2  conanmer^, 
rrpres<  r.tiiiK  i-.n  (-([iiiviilent  of  1,HX»  8  e  p  l.i-  i  .  -.  and  1H»  appUeatiooa 
for  ei:]iply  liuve  Iwfij  rfl<"fi\«yl,  pfiiiivTili nr  t'.  lumjis. 

D.\w3on  City  (Yukon  -  Tip'  «tr.'c!.'  f  'iiy  ;iri-  n  ..v  ■.i,;!ited 
by  electricity,  a:;  !  .i  niiriilM  j  of  the  bii»in««j'premise9,  and  especially 
the  welt-eq nppi  I  -••<u  -,  luive  the etectric light..  Kmtiie ttnmvjija 
arc  to  be  ruuiuaH  lai'.y  .n  '.'cil. 

Derby. — Theialary  o:'  Llm  li  ii  >ii.^l.  i  lertricil  enginei  r  :M:.  T.  P. 
Wilmshunt)  baa  been  iaciea'ed  from  £3.^0  to  £400  per  annum,  with 
luither  aanni  ittciemento  of        mil  a  maximum  of  £MM>  ia 

reacbt  d. 

DtinstAble  -  Aid.  tiarrett  ha«  ■  ^  rtiyli  .i  in  hia  endeavour*  to  get 
tbe  Council  lo  obtain  a  ]>rovi.iioDal  electiic  lighting  order,  and  hia 
eOBtiatcnt  advocacy  of  electric  lighting  ia  altout  to  be  crowned 
with  »lKce«».  He  is  a  member  c(  the  lirm  of  F.  T.  and  A.  <  iarrctt, 
who  had  given  uotici-  of  intention  to  apl'ly  'or  an  order,  but  in  hi* 
oriinion  the  lighting  of  tba  town  end  the  supply  of  electric  eDei|7 
•aoitid  be  in  the  hand*  of  tiia  local  antbori^.  The  lacolntiaa  m 
flmMir  of  apfljiDg  for  the  order  has  been  earned  ueanimiMuly. 

BMi  Oti— tend— The  Conneit  have  decided  to  expand  £25  m 
obtalaJag  aspattUvica  on  the  proparal  to  eatabliah  elaelrieitjr  worka. 

SMtllfl  tAAttmg  at  Oatworks.— Electric  li^'hting  plant  ha^ 
joat  been  put  aown  at  Uh-  Br>u;;hiy  Kerry  ga»w(irk»,  ail  depart- 
luent*  except  the  retort  house  having  Iwen  wired,  and  lamps  have 
lieen  ^utpendcJ  round  ihe  ga<ometeii>.  l.ut  week  the  commiuioner>> 
visited  the  work.*,  and  Itc  gm  nioniKcr  (ilr.  Forbes  Waddell) 
pointed  out  that  now  any  necessary  wot k  could  be  attended  to  at 
ni^ht  with  tar  greater  f«ciliiv  and  rafetv  than  could  otherwise  W 
til-  I-.,  ■, 


A  comnultee  lie*  bccti 
fluid  baa  leacbed 


Electric  Traction  ia  the  Lake  Diatrict. 
fortiied  to  Of  tma  thie  aghcne.  The 

i;i,3oa 

Blootricity  Snpfly  in  Lancashire.— The  Lancashire  Electric 
PkMrer  Oo.  have  eppronched  aereral  locil  authorities  in  Laocaablre 
us  to  thenpply  of  curivijt  iu  bulk,  and  eipecially  the  smaller  dis- 
trict'. Tbe  following  lermi,  which  are  iO  pi-r  ctuL  below  the 
maximum  ratts  hxed  in  the  company °»  bill,  bav«  Ixea  oiered:  For 
a  supply  avera^'ing  30i>  hours  per  quarter  l'S7d  per  mlt)  400  hoars 
1  -U»J  ,  &<K)  hourii  1  A  4d. ,  an4  WO  hoaxa  1  Ud. 

Bpsom.— An  ini[uiry  wae  bdd  hero  Mjit  week  into  the  appUea*  I 
tionofth«Co«B«iltobQnowXI|7<BaMBlioBalfi)ralaelri«i^aapt^  ■ 


work".  Already  fM.liM  hn  lucn  sanctioned,  and  the  extra  lo.m  is 
rcijuircd  chicll y  to  meet  llie  extra  cjit  of  buildings.  The  eomnlting 
engineer  (Mr.  W.  1.'.  C.  HawtiTiie)  sl^ite^l  iha:  the  Council  pnr- 
cha»e<l  a  station  site  on  his  nivice  in  lK-ceml>er,  1.H!i%  ;uirj  to-  was 
iniitructel  to  pre|iarc  plant  for  carrying  oat  tb«  eleclric  lighting 
acheme.  131  teadan  under  the  vaTMM«  lectiene  were  cent  in,  and 
the  aimnint  of  the  eontracta  t«eommcaded  tat  aoceplawe  wae 
£  1 0,^!*4.  The  iaemee  in  the  amannt  of  tbe  building  ooBttaet  wan 
UrneU  due  to  the  cowddeMble  rbe  in  the  price  of  mttatlal  and 
hlionr.    There  w*»  no  opprwition. 

Faversbam  —The  consulting  electrical  engineer  {Vfr.  H.  TVllbot, 
of  Nottingham)  r<'<70mmends  tbe  C:>uncil  li  adopt  the  cmtinuoua- 
curreiit  three- »  ir«  system  of  distribution  with  u  preaiure  of  i't'}  volts 
at  con.4umer.V  terminal.'^  Th'^  t^ttl  c^timUisi  COil  is  £i;).4<>i>.  The 
Council  air  applying  f  r  a  vr.  i-.  i  <tion<t  order,  tmi  tbe  eapltll  BHai  to 
be  expended  nas  bcfn         .il  £JO.t>  V>. 

French  Cable  Frojecta.— In  connection  with  tlie  ptra^raphi 
going  the  round  of  the  pa[M;n!  conceraio^  big  acb«iae«  oriifittiittDg  in 
Paris  lor  the  laying  d'vwn  of  eaibRNRM  tehgnnb  eaUea  usder 
French  ati»picv«,  We  wonid  nfn  wv  naderi  to  fae  Sktbieimm  tut 
Aug.  10  laat,  pp.  Stt3-(M)^  Oa  p.  TiFM  a  complete  map  ie  given, 
showing  the  rontei  of  tbe  eablea  proposed  in  the  earlier  scneme. 
Alao  for  Aug.  IT,  p.  <i;t-'>.  It  i«  slated  that  the  n'heme  set  out  as 
above  mentioned  is  too  nioleM  for  some  of  the  m'  re  miiitant 
French  Ictri^l  itors,  and  that  40  deputies  h»vo  been  f  ^nnd  who  have 
signed  vh  Hil  l  Propntition  de  /.oi,  by  the  terms  of  which  a  vastly 
increaaed  network  of  snbmarine  teteinapli  cables  and  urorUni 
connecting  lines  is  scheduled.  Tbia  bill  piOndaB  for  tlw  OOtHtme. 
lion  of  the  following  lin»«  :  - 

.1  ;.ir.(i>:  .\  <-aUU-  fiv.tn  l!.tlii  (i.i  t  U)  Duksr,  2i!!24  milev  cMt  20,210,717f. ; 
IUlu-  t"  Huen.x  .Vvnvi,  J,B7<1  tuilvi,  co»t  41,702,871f.  ;  UA*:  Kotoaou 
].<'  1'  ill"  2,168  uileo.  c,~i  13.284,0361  i  Libtanlle  to  MoManela*. 
1,074  Milr-  I  7.S35,62af.  Tucul  f  .r  tbe  Atlanlic  (with  109,0a0f.  fare 
cisble  «Leamer  l.i  efleet  repairs .  of  a6.7&3v8&2i. 

/adsM  Omu :  Tamteve  ta  Me.  Dhiw,  381  mUei,  coat  ^fSSMiet. 

CUmtt  Stiton  to  Rbiagbii,  anil  l'.irk  Arainr  and  Take,  SiUS 
miles,  cn»l  aO.OQfl.MSf. ;  S»igr.n  i..  IUt»vi»,  1,291  ni  lw,  can  9,«S5.497f. 
T.i'.al  for  tlifl  •■iiiiie»«        (»ith 700.000 for  a'  »l>le  hItviict  of  50.153  J Wf. 

/.'■anf  :  lli/.ert  i  to  .S*li»»ti>polind  lliyr..atli.2,173mil»i'.  c.»(  9,e(»,9tlf. 
Willi  tsl.le  -liip  oj-tin(t  700,OODr:i,  »  l  >tttl  of  I0.l>01,91lf. 

Tlie  /'111''  linrt  c«>inpri«<  iiuet  from  .M.i  '«>  to  I  )iinton,  IWu  t^"  'r«Titi!in, 
aii.I  EigS'itOTiMo  Athens— total  ci«t  e«timnl"l  «t  12J.7^*,MI'.  In  tlM 
future  tlie  bill  foreehailowK  'jitabli-hnifDi  of  othw  linm.  Mjv-tially 
lietwcen  Momamedes  ami  Kwt  Dwiphiii,  l-'in-t  lljuphlii  and  i<'>vreO{>> 
MaT'[ii<<ii,  lijknr  sinI  Cayimir.  Si.  Prnia  ivad  Iti-uoioD  l>liia<i,aH<l  Ullavia, 
and  Snifoo  anil  .Mnoila,  to  ci»t  nu  »ilili-.i<m»l  106.000  OOOf. 

By  tbe  bill  the  St.i'.e  is  to  b;ivc  tin  a<lvitnia^e  of  eonstruelinj; 
these  lines.  Tbcra  are  tbusit  a»)uu^'  the  depulin  who  think  that 
Ff aaca  will  hate  her  week  etit  <mt  to  eitaUiak  the  amaller  of  tbeie 


OIUJlilplUII,— Follnwinj  the  iMiiiiplcof  the  neighbouring  council*, 
Rocheater  and  Chatliim,  th''  1'  'r  iCniocil  hiive  decided  to  ap- 
proach tlie  Cha'.hani,  Rochrsler  .mil  Diittriot  filectric  Light  Ca 
with  a  view  to  the  purchase  of  so  much  of  the  aooipany^  indeitak> 

ing  lis  lies  within  the  (.•illingham  dialiict. 

Oomersal.— The  District  Council  have  giv-ju  n  "ice  to  purchase 
so  much  ir  tbi'  nt^rlpKaking  of  the  Dcwsbary.  Bitlcy  and  Uirslall 
Tramvuv  i  i.  .i-  l  o^  within  the  diMriol,  in  order  to  grunt  a  lea^c  of 
this  poiii.^n  !u  111.'  L'ri!i«h  Electric  Tr.iction  Ca,  in  cmiwclion  with 
their  Spen  \  i.l'i  y  dv'  It-.'  ti:ihiw.yv  -i  rvice. 

Orinisby  1  ae  tikclncity  wi>rk!«  weie  lonuilly  ouened  on  the 
I  t  111  t .  ciuToiit  being  »witeMd«n  bf  tin  ebainnan  oltha  l^htimg 

Cumnu'.l.i ,  AM,  Dobsoii. 

Halifax >ri  the  r«coinm(wdalioD  of  tbe  Tramways  committee 
the  sikrv  of  the  Iromwaya  uxouo^er  (Mr.  F.  ISpencer)  ba«  been 
iocnaaed  from  £  JOO  te  £8S0  per  mumm,  with  •  fwttwr  incNBM  of 
£50  a  y4>ar  from  1802. 

The  electric  trimway  s  fiam  Owta  Xlill  to  Tnal'dana  and  from 
Itoothtown  to  Catherine  SUdC  Wtf  Officially  inspected  bf  thO Bottd 
of  Trade  latt  week,  uud  are  HOW  Cfen  (or  ttatlic. 


Hebden  Bridge.— The  Cuaaefl,  who  have  decided  to  apply  fur  a 
provi.iiooal  ulectric  lighting  order,  have  instructed  Sir.  Walter 
Emmott,  of  UaliXux,  to  prepare  u  full  report  on  electric  lighting. 

HuddersSeld.— The  Linthwaite  electric  tramwajr  route  is  itedj 
fur  oitictal  iu<<|<ectlon.  The  Rnl  trial  trip  took  place  on  Tbxmiij 
tveoing  I.tt. 

Imperial  Penny  Post  —On  April  l  u»l,  Inpoilal  pmay  poit 

will  be  exleuilcd  to  Victoria  'Aii<i'nUiu). 

Lancaster.— The  qucati  n  ul  i'il  appointment  of  iii  ilii  irl'  il 
engineer  to  take  charge  f>f  Oir  ti  i-jiway  sciiemu  andvbi::;  i  lyv  •  ij  ]  'y 
wdiks  during  the  ab«ci I -i'  ni  Mr  W.  A.  Fraaer  in  Sou'li  A'm  i  n 
discussed  by  the  Council  on  Wedne»Jay.  Ic  had  bden  decided 
■hat  the  engineer  appointed  shoald  act  under  the  Barreyor  until 
Mr.  Frst^er  returned.  It  was  now  oteted  that  die aakcted candidates 
had  rrl  uwd  to  accept  appointment  under  another  ollieial.  I'ltlmatalf 
tin  matter  waa  left  ovot  to  ii«st  meetioj^  wben'twliae  i>  to  be  gtvea. 
to  Macind  the  forfflerieiolntioB. 
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There  were  34  applications  for  -.he  p<Miuoti  of  temporaiy  bonnisl> 
electrical  engineer,  and  Uie  following  were  ■tltrtw  to  mrt 
c^mmictee  :  — MeMni.  R.  A.  Browning  (LoadooX  ^  V>  Dt^jnon 
(Plymoulh),  Md  W  A.  Tester  (London). 

LeodB — Tlie  rcctipti!  i  f  the  Corporation  trAmwajri  depnrtinent 
dnriiiK  lOCO  lotallt.i  i'lt'^/.xtt.  H»,  6.1.  R^in-t  £123,937.  0».  6d,  in 
l^'lflt,  nil  incruiHr  ul'  tJ4-l,M'-iS.  1 Thu  gradual  titeiHiuu  ot  the 
ekclric  eynlcm  in  i*»jK»u»iijie  for  Uie  swelliug  of  tlu-  no  iptJ,  Within 
the  pa»t  year  electric  hu  mppUnted  hor»e  and  Ktiittii  liaul.i^'r  on 
differeot '  route «,  and  the  work  of  complete  t(an»formatiou  it  lo  U 
InnrM  <m.  Tlw  committee  htm  iiutnHtad  tht  nu^mimt  to  gttmi 
ifteilieifiaiKbrtiie  electriMi  eqnipmutof  tin  ' 
BMriaiid Kb  wmttad  tkat  tht  mrk  will  b*  < 

InnwuA  Wiii4l  — Telephony  »yst«iiis  ire  ill 

AnUdiwand  St  Kitts,  the  cxpeoditureof  ths  f«nMr  „ 

£027,  receipte  £70*.  Pot  Bt.  Kittt  the  MfOlditllfe  WM  £BSa, 
lecciptB  £337.  There  m  8I7S  and  SMOuliB  ot  lim  mptetitrdf 

ervcted  in  the  i«landa. 

Light  Bailwam.— Owing  U)  dclar  in  delivery  of  mils  by  the 
Lorain  Hteel  Oa,  U.S  A.,  the  w  orV  of  r:onrtruclin(?  the  Cheltenham- 
Cleeve  Light  Railway  bM  tint  bci^n  comnit-necd,  limt  the  ]»omoter 
(Mr.  T.  Nerins) expects  to  etart  work  in  Kilirnarv, 

I  hvinn  to  the  refiual  of  the  Li^jhc  Itailwnv  (  ommis^ionPTs  to  vary 
their  order  for  the  conatiBction  of  electric  tramways  in  Worcester  tj 
indfaidt  MNtiuMli  niidawilli  tlM  lanal  tnonni*  ixwpany  and  the 
Bdtfik  SmtriieTliMtiui  Oa,«iMaiidii^  Mt»  1m  dm  fliutd. 
•nditimlniwtiiarwNamnt  fete  te  mtml  iMto  lMfeir«B  the 


r.— Hw  tbatiitilif  depvtmnt  have  iamieil  a  itate- 
iiMntaftlwpnigiCHiiindadnriagtlniMitycar.  In  December,  I rao, 

tlirre  were  3,014  cmwamppi,  representing  the  equivalent  uf  aSS.CfJft 
H  c.)>  liimfw,  and  tlierc  are  now  :i,64<  consumers,  with  an  rcjuivnli-ut 
iif  aCi^KU  l»ini»mm  in<;miso  of  ,'i:i,7SS.  When  fht  iustullalion  of  the 
four  1,Mh)1cw.  \\'i-^'t  iip^liousr  f,'i-ii<;Mtx>n'  in  .11111) il«ti-rt  &t  Blixmi-Jtrcet 
this  8t^tu>a  will  kue  a  Uiul  CikpAciiy  of  12,itX)  n.r.,  and  will  be 
rather  largv'T  than  the  Dickinaon-itreet  work.i,  which  has  taken  seven 
years  to  attain  its  present  oiaximum.  At  the  latter  station  two  new 
1,000 n  i>.  ?'erraitti  cmmlan  w«n  eiMtad  durins  the  jcwjand  both 
RMchiiic^  will  ahoMyba  mdf  to  Miiatwith  tM  load.  They  are 
inti-nikfi  !m  supply  the  energy  rc<|nired  for  working  the  tnmwny«  on 
tlie  ilii.jo  rouus  f.rst  to  be  taken  over  by  the  Corpontion  (Cheflbaiii 
II lU,  Ui:-:hilnle»rj'lBaiv  Xew  Roads).  Witbthecomvlelionof  thew  two 
gi  iif[',it()r-i  tliii  whole  of  the  S[m  'c  spurt  lur  mi^hinery  lUckinson- 
rtirt-:  wi'.l  li.-  f  illy  (x'cnpifl.  Tin.-  |ir<jvi3:Mii  m[  .irc  Uin|if  for  iimny 
of  the  ]/T:i)cilii»l  *hHn..iL;lifnrcii  wii<  .-iiin'ti- 'iiftl  Ijv  tlj«  Citv  Coiiticil 
three  years  ago,  bat  this  uork  was  deferred,  it  hung  considered  tbut 
it  miaU  h*  «iirMitme(ras  to  oombiBe  it  with  the  ovuthnil  equip 
aient  Ibr  the  IntDw&Ti.  The  arc  lamp  lighting  will  he  eterted  cm 
the  thiM  KMds  through  which  the  tramcars  paKi. 

HMnpolltaa  Diatriot  Railway  end  Electric  TraetioB.— Mr. 
J.  S.  Foibes,  chainoan  of  the  Dutrict  Kailway  Co.,  haa  issn^il 
a  circular  describing  th*  financial  condition  of  the  company. 
Mr.  Forbes  points  oat  that  the  tniSc  on  the  nndergroond 
railway*  haa  been  icriously  alTeeted  by  the  new  Central  London 
Railway,  anil  hv  the  ni  vere  nmnibua  ootiipetition.  Th«  sneccioi  of  the 
adrijitioii  (;f  unifiirniity  uf  cl*"?  ind  fare  on  till'  Central  London  line 
i<  drfcnbcj  an  crantrary  to  all  prerions  fjflnilon  railwiy  rxpcrienoe. 
Thi'  i  lriimc-'-h  of  W(.'Uh  sniuitl^iu  coal  haa  driven  tfie  compinies  having 
ruiiniuj;  poweis  over  the  undi-rK'rouud  lues  to  nse  inferior  fael, 
leading  to  a  further  di-ti  riorutiou  of  the aUuiHiphai^ aad  ledaaiBg 
the  popalaricy  of  the  uniler^r»iitid  i>y»teiB;  Mr.  Vwm  alalH  that 
there  is  only  one  possible  leuiedy— eleettifieatioiL  Recent  experi- 
ments hare  proved  that  with  the  adoptioa  ot  electric  tractioo  the 
vitiated  atmosphere  will  disappear  and  a  more  economical  and  effec- 
tive wurkini;  of  the  trains  wiU  he  secured.  The  tenders  for  the 
equipment  of  tlie  l^np-  elertrieaJIy  recentlr  ttnt  in  are  i'>rr.  Forbes 
state*)  iin'ierjjiiiii^' rirel ul  e'\ ^ininutiun,  iiii  l  nhow  thiil  lha  line  can 
be  converted  to  vi^tric  working  at  a  iu»U«MriU«  oulky  and  iu  a 
comparatively  short  time.  In  view,  therefore,  of  the  adverse  change 
in  ctrcunulancca  referred  to,  the  directon  of  the  District  Company 
hare  decided  to  atk  the  AaiahaUanl*  eeaantlQ  the  teinoR  of  the 
■enqpa  aliiadf  enihoriied  hjr  FirBaiMUt  t$i  ebetlqg  ihJe  object 

■oetioglianL— The  Shcmwid  MaihaUTleie  alactrie  liMiwey 
foatc  was  opene<i  iigr  tfaiBa  en  TiMldey. 

Pfinta  Bill  IMalation.— In  cider  to  nicat  the  demand  for 
deetrie  current  within  the  parith  of  St.  Mary  Abbota)  Kouington, 
the  Notting  Hilt  Electric  LightiogOo  lapNiii4itiBga1iittlfliirpo««M 
to  acquire  land  in  N'apier-iMd  and  HeUand-ioewi^  K«iaiagu%  for 
an  additional  generating  station. 

The  bill  of  the  South  Vorkshire  Electric  Power  Co.  seek*  powers 
to  supply  eleci  t  i  •  '■nergy  in  bulk  to  authorised  undertakers,  aud  for 
proviain;^  pmv.  r  t-i  ahv  jwroon.  The  energy  tupplied  to  " auUioriF-eil 
undertakero "  may  be  nwii  for  lieliting,  »«d  tnat  «applied  to  any 
p.-T5on  for  power  may  be  uiH'd  fnr  liglititi^'  any  preniinej!  on  any  part 
ot  which  the  power  is  utilised.  Tlie  area  of  the  company's  opcratioiks 


is  set  out  in  a  acbedale,  bat  they  are  specifically  prohibited  from 

ciertifiing  p'jwerrt  in  TirniiforJ,  Leeds  and  Shefliela  ;  and ,  ex'epf  for 
oljtaininK'  iicce*'  tu  ."iinie  other  diotrict,  asimilar  restru-tinn  i.i  pliiced 
a\x!a  t!ie  i.-on)l<Jin\  in  IIaliia\,  Ifndder^ifieM,  Wakehcld,  I->ew~liiiry, 
Biitlev,  Morlev,  lirighouse,  K^i;;hltv,  I.i^ncajtor,  HarnBlev,  liotHer- 
ham,  °a!id  Tudmarden.  Thr  capital  will  be  i.t.m.Kim  in  £10  nharef, 
with  the  right  to  barrow  aot  more  than  oae-third  of  the  issued 
capitaL  Tlio  sfaarte  wltl  lie  divideil  into  preferwi  and  deferred  half- 
sutea  'llie  first  director*  are  Sir  IL  Mottram,  Sir  W.  Aguew, 
Mr.  H.  A.  Earie,  and  Mr.  W.  P.  .1.  Faweua.  The  divideni  payable 
on  the  capital  is  to  be  on  a  alidiag  eiele  biatd  OB  a  Mandeid  tiooe  of 
per  unit.  Subject  to  thie  oonditieii  the  dividaitd  ia  te  be  et  a 
■tandard  rate  of  6  per  cent 

In  the  bills  of  the  I.omlon  Ciunly  Coniicil  for  tr.iinvfayi'  and 
strept  improvements  lhe_  i.ipit  jl  ev;.i.-nditati-  t«  put  at  £2, US.SCX). 
Of  iUi>  "uni  £057,800  141  put  down  for  the  coostnirtion  of  new  tram- 
ways and  Rconstruetion  of  exi.>tinj;  tramways,  laikd  for  geuentiog 
■tatioB,ftc  The  leni^  ef  twways  propowei  in  ttpwawU  W  Wailei. 

This  company  will,  next  ecMioo,  apply  to  Fuliameut  tot  power 
to  lay  •  eecond  trunk  muo  »>>  an  alternative  route  for  the  supply  of 
current  from  Willesden  to  the  areei  embrated  in  the  company's 
system  of  supply — if.,  PadJington,  St.  Marylebooe,  KL  Oilex, 
Holbom  and  ttte  Strand.  It  will  be  remembered  that  the  Board 
of  Trndf,  in  gmntin^«  the  compiny  p*rmiHion  to  unpply  .it  htffh 
prei-fiire,  rec.jmmendf'd  tSia',  il  poMible,  a  S'.:c.)ad  trunk  route  wo'ild 
he  .idviBablc.  The  new  iiiiiins  will  take  an  rnlirely  diHeren"  r  uite 
to  that  of  the  e\i»tini;  1111:11,  and  if  the  Idll  ]vvH.<e5  tlie  c:  miiiiiiiy  will 
be  in  a  sliU  bctfcr  piisitiui:  th<in  ,il  present  to  en." « re  n  regnl.ir  und 
uninterrupted  »upi>)y. 

SoM. — Mr.  John  T.irkes'  appliijation  for  a  proviaionu!  electr'c 
lightiii,,    r  lrr  Ij'iibten  unanimoiuly  approvf  i  hy  the  Conneil. 

St.  Helena.— Governor  Stemdale  in  a  report  upon  the  in  le  of 
81.  Helena  for  18i»!i,  ju^t  publi-lie'i,  refers  to  some  public  Wiirkj  in 
ixiur«e  of  oonstroction.  Amonnt  these  are  the  new  barrackn,  and 
the  belief  is  expresaed  that  when  these  are  finished  it  will  a 
small  company  to  erect  and  equip  a  station  for  lighting  Ladder  Hill 
and  the  town  by  eleettki^,  generated  hj  wiadmille.  There  i«  elwajre 
a  ateady  wimd  oom  tiM  aonth-eeet  Tradee.  Daring  tlie  year  1809 
there  were  only  tiiac  days  calm.  The  lighting  at  present  is  by 
kerueeii*  oil  of  a  very  indiifen-nc  quality. 

The  t«lepli'iiiM  on  the  island,  which  connect  ea?t,  wt»t,  .itnl  ecntr  il 
points,  have  heen  constructed  by  the  Royal  Ko>^  y,  iind  are  UKed 
sf^lcly  for  miittaryand  oilieia!  pnrpn««  Tin;  (Julouiul  Uoveriiuacul, 
(,-rantian  annual  subsidy  u;  £l"i  utnl  \A  lyd  i  £V3. 

St.  Lnci». — A  telephone  system,  csmplelo'l  iu  ISM,  eimnecla 
(la.^tr:ef  with  tli.j  etiull  towns  and  villa^'ei  of  tlm  i«lund«  ;  )i'>  inili'i- 
of  trunk  line  are  open  for  traffi''.  The  chief  «xcli40ge.<  ore  wurktsl 
by  iv%id  oiwraiur-  an  !  t',e  vilUge  exchange)  by  the  police.  The 
rcvciiU'-  fi.ir  the  ye.iir  1n:i,t  vx^  £  >3fiand  the  expenditure  £413.  The 
Oovertinient    '.'H-  :  s  linen, 

Balfbrd. — Ou  lhi-pre«eiit^ilii>n  of  ibemiimtiss  of  the  EUctric  Light 
committee  at  the  L'  lrp  imiion  moeting  on  Wedneedav,  Mr.  Jackwm 
raised  an  objection  to  the  mauoer  in  which,  he  alleged,  the  com> 
mittee  had  gone  about  the  preliminariea  tor  the  appoiitfniaaitflla 
borough  electrical  eajjiucer,  at  a  salary  of  £700  a  year.  He  dcelned 
tliat  members  had  gone  tootber  towns  trying  to  induce  the  electrical 
engineers  of  thoie  places  to  licul  In  apphotijij-.  lie  condemned 
tliit|MllcfjjaBd  he  eleo  qocatiMMd  the  necemtjr  for  paying ao  high 
*       The  eomnittBre  ndnntie '  ' 


aMMiy. 


laptmred. 


Sheffield.— An  analysis  of  the  receipt*  of  the  tramways  depart, 
ment  for  10<>3  appeared  in  a  recent  latne  of  the  Stutlirtd  JMitt 
Te^fnT.ipU.  The  quarterly  totals  were  :  Fust,  ii3,60a  13«.  6jd.  ; 
second.  £ii»,r,o.X  Oi.  4d. ;  third,  £33,094.  10'.;  and  fourth, 
£34,923.  lata.  S^d.  The  total  for  the  year  was  £121,187.  'It.  8J.,«nd 
the  average  for  each  w<ek  ti.viw.  The  i  leetri  ■  e*r<  to  Heeley, 
Brightaide,  and  Huvoort  lit^d  aii  '  oumen.vd  running  during 
Noveml/er. 

Siaia  -  The  Siam  Eteetriciti  Compaay  has  decided  to  eoqnire  the 
underiitkuiga  of  the  Bengkok  TnBwagwCa  andef  theSiam  Eleettie 

Rtiiway  Co. 

Spain  —Information  coneamiDg  the  electrical  iodu-itries  ol  .-^jxiin 
has  just  been  published  by  the  Government,  and  it  appesm  there  are 
at  present  413  electric  power  stations  in  Sjiain,  of  whi.h  IS  are  iu 
the  city  of  Madrid.  Two  of  these  supply  power  for  street  wilways, 
nine  for  lighting,  while  the  twelfth,  btill  under  conslruetiioii*  wiU  Bt 
the  largest  of  all,  and  will  supply  power  for  both  purpoaasi  Eleetrfe 
lig^tiiaow  to  be  found  all  over  the  city  of  .M  idrid.  and  its  appUca' 
tion  it  steadily  inenMwing.  Three  companies— the  Comptnia  Crneral 
Madrileoa  de  Eb-ctrieidad.  the  Compinia  Ingleaa  de  I.tij  Kle;trica, 
and  the  Sociedad  de  Electricidod  de  Chatubiii— cbicHy  supply 
electric  current  for  the  Spanish  capital.  The  fir«l  two  companies  are 
owned  bv  French,  Oerman,  and  English  eapitalista.  The  Madrilcna 
C<.iu[uuv  hiw  a  capital  of  lo,OilO,fW)  pesetas  f about  £40<i,(Nii>).  and 
in  1H!>!)  paid  a3*  |ier  cent,  dividen  i.  The  third  company,  with  a 
eapiud  of  tif^fiOO,  i*  entirely  Spanish.   A  few  aionths  ago  a  co«i- 
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riuij  (capibkl  £20,rKV>)  ww  ftnwd,  with  liea>i(iaartM  ia  Madiid, 
to  manatacture  electrical  «p|wiitaa  vai  agpIiuM). 

Stouteldlge.— TIi«  B««rd  of  Tmte  im  to  be  Mkel  to  Mttnd  iIm 
period  of  the  OouurH  •  p^n  iiinnal  oetUt  t|rt«ro  Tcon;  tad  Ike 
•nilieetiaBof  tfae  Mi  i: m  ;  KU  ctric  C.irpsvntioB  forMeetrie  lightiaft 
power*  )8  to  be  opposed  by  Uie  CosnnL 

Sntton  Coldfleld— The  OouiieO  luve  aeqttiied  a  alte  far  elee* 
trieiiy  work*  at  £  j,6S5. 

Swajuee. — At  present  the  electricity  department  lufe  m  h  iui 
applicn'.iona  fur  Iho  ei|ui\'alciit  ot  7, MO  H  cp.  lamps.  With  regard  tu 
the  pruposftl  to  supply  tlfctrit-  current  to  the  uocks,  Uio  tlvctncjJ 
enginter  (Mr.  J.  H-  Cnwthm)  n't- r'l  'l  in  ih«  KlceUtie  Lighting 
committee  on  Wt'tofsday  tlwt  lu  '.hi-  utggettad  enrmit COOla 
only  be  sapplicJ  at  a  lops  to  tlin  I 'u:  [>  r  lUou. 

Theatre  Franfals    l'  !       ilicin.nuxur.aiMi,  uf  r!i,-  new 

TheAtre  Kranr«i?,  I'drii",  tiarn)*!^  eK«p«d  postponement  in  con- 
sequence of  eenons  defect*  in  thi  Wiring  Miwgiiiieiil*  for  tine  elietiic 
light  at  the  theatre. 

Water  Power  UtillMtioii  In  Spain.— Application  lias  been 
made  for  •  concedaion  for  the  ulUiialiuu  of  the  water*  of  the  Ilivcr 
Bija  far  the  genantioa  «f  eleetrie  wwcc  for  die  mrfiy  of  eaatM  to 
Lee  To^ 

W«A  AaifenlU. — A  eoneeponlaot  write*  that  there  if  an  ^P*"' 

ingliirtheintrodaistiMi  intolVntern  Auntralieof  railway  end  mining 

material  ;;!  Ti«rslly,  high-claw  electric  ]«ni|xs  fillings,  nolois,  for 
20fi  volts  an  i  upwards.  Mu:h  (Ii-rmaii  and  Ameii  la  i;l«ctricjil 
(nat  i  r  a]  is  bi'ing  sold  in  Western  Australia  at  the  present  time.  Tiie 
jwilii  y  tlir  country  i»  to  deal  with  1'>ji1  u;(cut«,  and  Perth  or 
Fr  ■m.in-.lf  .uc  •iifj^rJtcd  as  centres  wlicn-  prolitalde  agencies  could 
Ik  oiUhli^h.- i. 

Wi<aa.--The  Council  on  Wcdnoiday  approvi-1  the  mauiiipal 
bill  for  the  lonstraction  of  electric  •.ni  nw  iv^  m  i  for  mllifirity  to 
supply  electiicjly  in  bulk  bey.>nd  the  limit"  ol  tt>«  l..jrougi». 

Willeedon.— Voting  papers  are  to  be  is-iied  to-day  (KridayX 
returnable  on  the  i>th  iusl,  for  the  poll  which  raupeyer*  of  the 
dielrict  in  taking  un  the  sulyrct  of  the  propowA  tnHwny 
adianiaof  tke  Willeidcii  Oi.uricl  Council  Willnden  ie  daimeil  to 
liatke  lalMat  urban  district  council  in  the  conntiy,  with  a  popnla- 
tiOD  of  IWfifH}  persons,  and  covering  an  area  considerably  over 
4,0OOacri-%  The  total  capital  outlay  inroleed  in  the  nrrjiaiceint 
of  the  Conncirii  propo  ed  tnimway  uitdcflakiDf  i*  over  £73,000 
(including  £2<l,(:0ii  for  roa  I  wi  !.  iiiti){) 

Worceeter.— The  Counril  lui-..'  authorised  tlic  KIcctricity  com- 
mittee to  p«K!Pfil  witli  IW  scheme  for  the  ext«nsion  of  .street  lighting 
by  elcctii  ity. 

Workhouse  Lighting    Th<>  Kennnston  Ooatdiana  have  applied 

Hir  :..>nr;iMi.  :m  i,.>[ro»'  .l.'l:i.:^>>  for  nw  dBctrie  ligkUag  loneBC 

p£t;iHir>'l  \iy  I'njl.  11  li-jluuson. 

Worthing-— 'I'lii'  oli.irge  forelectrii-  c-urn-.-i'.  In-  '■'t-.  u  tixnl  a;  nl. 

per  iinil  f'.r  b^jhti.n;,'  iiml  'X\.  f>r  p  ■tvcr,  wuli  h!l  liri;.'  ilncniint-  v,  liiMi 
the  '■■uii-Miijition  LWjLt  i-  ],y'.<»i  i.LiU  ]ior  'iiiM'Lin. 

AnnoiU  Sinner. — Th«  ftitli  .ktitinal  dutit«r  of  the  cable 
comfianies'  statfiwas  held  on  .Vi  w  ^VJL^^  l*ay,  at  the  Ixindon Tavern, 
Ftucbotch-strcet,  E.C.,  when  107  guests  assembled.  Mr.  Vi^ge 
Jcsaen  (Oreat  Northern  CompuT)  preaidcd,  and  Mr.  W.  Jame* 
(OomnMNilll  Company)  occupied  tb»  '  ' 
foUowed. 


k  vica-ekaiK  A  nnkiiig  concert 


NEW  BOOKS  AND  EDITIONS. 
falling  Stv  fiooh  and  Rlitim*  can  bi  ebtaiiud     At  £o(ilMIUrt' 

■sras,  MMnuun 

"TBit  Airr  or  Ei.«PTnnimtr  frrA^ATrn^  cip  MrrATit,"  -,\  «iv>mr5  {-mm 
of  l>r.  Oore's  book  I-  ii^w  ri-.uly,  iiri  -i-  I'li.  f.d,,  ;.iat  fr..i.  'I'h"  av.'.hnt 
tniats  fully  both  the  thonretloJ  jHinciplw  of  thti  art  of  electrolytic  soflara- 
lion  of  mculs  and  thenMotleal  ndeeaad  detaiieef  teehnieal applhation 
•n  a  commercial  aoata.  The«Wkiaad«|iledtDdwiiBaof  thenHBgiMlwer 
as  wctl  He  tiin  Btudeoti 

"  K  MCTTKniiaoKRia  Ifeioiir.'^Bir  OHm  BeoeUdai  flA  A,  m  M. 

r«i.  n..  las.  Gd. 

"EuonHOUi  TUKW  tat  tmamtit  Krannan*."— Bjr  J.  Rli<m 
Tensr.  1iLlk.K  TlMeoopeof  tbahookaiouiatfambhinirBfnllvr  tnat- 
ment  of  tho  subject,  f^3^o  tfw  !iUJidiK.ijit  of  the  lVI<'«r»|iJi  Knuinw-r,  i^:in 
it  hJM  hitherto  received,  whil^^t  it  eud'javuur^  U)  facibtiit/r  n  tltorou^h  tu- 

C'n&ioD  of  the  tliiory  of  t<vtin;  aa  i>|ipLu-d  tu  elwiUicnl  Un**  la  gtniral. 
y  Sro,  fully  illustrated.    10a.  lid.,  )>ust  (rw^ 
"WiRiLKsa  TcLBGRArKT :  ScoxALLiNo  Acnnsfl  BPAcn  wmtorr  Wtaes 

UtI'i  •■  WRIoWAvra."  AKeview  u<  tho  Work  nf  Hrrti  unH  hi'  Siw)f.fir^,— 
l^y  111.  O.  J.  Ijodga,  with  a  IwK"  ouihIht  .i(  illi>iri.t.uii.»,  tinn^'iiig 
thiti  Uu>><t  ap|>]ji.3liun  of  electrtcul  5nit>nco  qtji&tt  up  to  date.  ^<!W  Mid 
Jiolargtsd  KditiuQ,      uetl.    A'oa  rtaiiji, 

"Klkctbio  l^ttn  AND  KLKcraio  LicHTiNa,"  by  Prot  J.  A.  Fleming, 
M.A.,  IJ.Sc.,  K.R.3.,  is  hand»3iuely  Umiid,  and  lull  of  ori^nal  illmtra- 
tions,  d«iKn^  initials,  to.   Ifm  and  Cheaper  ildUioH,  Gs.,  poet  free, 

KLW-nuoab  EmiiNsaBiiM  foiactiUB,''  a  noekat  book,  tnr  Menia.  W. 
ftegelMd  H»  M.  Xayiyf;  piite  tCM.}  VpuMls  Vk  M.t  aktaad.  Be. 


IkbdSttita.  Price  Sr., 


"liOCALnaTtox  or  FaiiLte  in  Euccrnuo  Lionr  Manra."— Bf  F>  C^ 
Ranha«L    Prioe  At.,  post  free.   Thv  buok  dtiali  with  tho  im{iorleiM(  " 
of  localiaio^  faults  m  electric  lixht  and  power  oablua  •  and  the  ' 
mellMxi4  at  itMolation  textiiiK  ar»TiBi«  cutUxitod  atid  diumxtod. 

"Th«  M*Ni'rAcrr»»  or  Carbons  roe  aix  Klectbical  Poktobbi."— 
by  Francis  Jehl.  ICka.  6d,,  r>:iet  frw.  This  is  a  prauticiil  handbuuk.  eiving 
«fnii,;1'  r  ■  !i'«orii*i'>n  of  the  art  of  makiof;  uir'-m-  (  t  c'..-  iri..'  lii;hiin?, 
^l.«;tr  with  particnilnn  of  the  vnrioin       k-u.  r.i^jr^  »r.J  (urii:v-  «>« 

in  i-iirbuiiisiiig.    The  work  aim  contains  i-iairUculira  U  tlits  eoai,  Anj. 
if  •■ry  r.iag  and  wnrking  o»rU  n  i4  .ir'<4,  and  plans  of  a  mudnl  (ac-tiiry. 

"  .\!(iriv«  PowH  A!»r>  (;-iiiusu  roa  ELXcrrRiOAL  Machikmt."— Br 
E.  l>wnlptt  Cariw.  O.K.,  M.I.K  K.  I'riw  12s.  M',  p.  t  fi—.  In  this 
compmhwusive  work  an  at«nunt  is  ftiven  of  tho  scientif :  pr  iii  i['l«s  and 
modern  pninli<»  in  th"  luw  n(  eniriiMS  for  dynamo  dri«iiig.  uut  only  for 
isob>t«d  t" "  r  )' I'lits.  but  also  f<-r  poblio  electrio  ti^btin;  aivd  power 
station*.  T i  "  ^  n  i  is  l<>nns  nf  snaring  iii  the  power  station  and  for  elieutrio 
moMta  aro  also  dealt  arith ;  and  the  Mok  aaouiaa,  io  additkia,  maMfone 
tablia  lieiiv  eaaaldatn  ef  tkeaqpipnaMt  aadwoddmef  eHecmarowet 
iiackmiu 

"Tub  ^•vwvt'i'  C!i-ii>i  TO  St-sVARixe  Cable  Tunxo."— A  new 
.-.iit.Mti  i  f  III  -  by  Mtwsm,  II.  K.  C.  Kijier  and  J.  C.  H.  lJu'  y,  „i 

ntiw  rt^ly,  |tfiL^  lj>s.  »*;t ;  abr«.4id,  iKt.  3d.  This  wurk  L-<  iiitendM  Ui  iK-vfv  as 
a  guida  to  ujK-iators  alriady  In  the  tiOegraph  M-rvi»,  and  t<i  thiin  who 
desire  H  viit«r  tliat  servi'.ieL  Tlw  grvU  caLle  oi>ru]ianiinn<>w  in^st  thai 
iheir  o|»ralors  and  pfj-liatiotior-  pi-f^  '-cr'nin  nxatjun.i'.i.yai  m  t^^i-o- 

Iriual  imbjacta.    Tbi?  buok  t-  v.  ry  i.iUr.vUtd. 

"Tbb  lycaaoaaOEUT  I^amp  anu  rra  UAKCrAOTrBB."— By  Cilbnrt  9. 
Bam.  nma7a.M^«oakiMa,  The  ndaatolee  nadedyiMtlhe  eiagaftwtiiw 

the  faeandeieeaa  lamp  are  eamAiil^  ana  fuHy  daatt  with  in  thia  «  olmaeh 

"  Maoxbtio  lNi>rcTio5  in  Ibon  and  oniu  MrrALO."— By  Piu(.  J.  A. 
Eirinc.    Price  10>i.  <>d.  net.    yew  KJttion  ( Third)  now  rtadf. 

"Klecthjo  Munvs  Powan,"  by  Albinn  T.  Bind),  onntains  the 
lat«Kt  infiiniiAtion  RapaeiiBn  this  a|>|>Iu-ati(in  of  (diwtrio  ein«iifry  t<i  minlni 
and  geiuYul  puwer  tmBMumioB  ptu-iuM!!!,  la  wbkih  tb«  wthsr  has  baa 
much  <ui|ietieao»  Ptiee  14a.  Idq  peat  liee :  akeoad.  lie. 

"  Ei.aono-Cini(tmT.*— By  Dr.  O. 

poat  lr<^eb 

"8rBKABt!re  Cable- Lati.vo  ami  RanunnlDi ''^Qr  B.  D.  Wilkiasoa 
U.I.KK.,*«.,fall;r  iUtts*rai«d;  prioelk>«l  Vhi« work >it«B a detailMl 
technical  summaip  e(  modsra  prsotice  in  n  witfaeinriaf .  laykufc  teetiafc 

and  rvtiairing  auMliariae  Ie1«igni{iii  cahlei, 

"The  ALTERyATS  CcKHiLvr  TR\.VKpoRMEiL"'^By  Pmf.  J.  A.  Vtaninai 
M.A..  l>.So.,  K.K.S.  Vul.  I.-AV»  AJidoa.  )>Hee  lit.  M.,f«et  fme, 

VoL  11.,         12^  '•d.,  ]wHt  fn^**.  i«  It!-?.'!  r»'ri'!v. 

"ABII.XTVRE  WlXM'-i,  >:i.n  ii:i'   M\'-,l\\lr-:      V\   M.   V.  l'.ir-.'M.ill 

and  H.  ^I.  IbiUirt.  ih^^  wu^k  hi^  it^v^'u  Liai)|iut«l  {s\mi  U'*i^  tztailt-  by 
Mr.  Purkhall  in  his  oaiuf-'ity  as  Ciii«f  Ui-Mf^qing  liOgiooer  nf  th"  I'^lisnn 
and  tifnnral  KI<!<-tne  Ouuijuiiiir^  erf  Amrni'a,  and  is  iiit*»nd»^  to  s.«irvo  as  a 
wnrl.hi..'  tc  i  .I'lMi  <Hi  dyiuui'.o  d<^«iKn.    lorttv  4to,  Sro  fi;ft  y^jfp 

illus'rii  in.  :i:i<l  IK  full jiafr^  tabhn,  .lOs.  (nMt  froe. 

"■  l  i-iu  tiUiXRE  OoEFFiotE-vrn  Of  '  CoNi !i  irriviTV"  Coi'l'ltn, "  (,VlUIiill'<l  liy 
Mof^r^  Clikrk,  Fetfde  and  Tuylur,  ci.nxnlting  cnninfor*.  tStmngly  bo'in*| 
in  clrtth,  2».<id.  ni-t.  .\l»n  a  Sln-i  l  TutilnoF  l.i>)r.  K4  ciprooals  of  OWitliricnts 
fir  Cn|>i»'r  ft««i.<l<.nc<«  at  ilirtitrrnt  It'iiiiH-ratiiros  trrini  321'".  to  8f!>'K. 
PrintfO  00  »tr»ns5  rjknllsmrd,  tkl.  not, 

"  L.M10U ATi.niT  NoTE-H  AND  Ko II >i "— Ws  hav«  NadT  a  Be«  of  40 
Kteinentary  and  Advanon)  Kwrcisof  for  use  with  Beetriual  Kngi- 
neeriiig  classes.  Thrw  liaif  Ix-^n  pnr|iared  by  Dr.  J.  A.  Klmuing,  aitd 
"lU  U-  found  'A  gTv»l  wrviiD  tu  ToachvM,  Ut^uiunalnttor'',  an  i  St  1 1.  i;t». 
I'iiH  olijtct  uL  the  e«ri«'«  is  tlii<  sating  of  lhi5  liiw  '  tli-  J.jkI.t 
iiid  bli  Asnistant*.  aiid  to  s-.rt  e  as  a  record  of  the  w  .  rk  duiw  1,4-  ihn 
Stuileot.  Koi'li  Kunn  i^  siipplifd  vithL-r  nnfUj  at  4d.,  or  .V  S>l.  |«ir 
dt>i;iit  ntit ;  in  Mis  of  any  tlirt>e.  Is.  net ;  or  tim  mft  of  T^'nnty  (Klemen'ary 
or  Aiivoncrdl  Kxcfcians  can  iie  obtajtHKl,  fwion  ."w-  61I.  iwC  Xbt  oosnp'eto 
aat  of  Twiwty  Ebmeotaqr  aaid  Twenty  AdTaootd  Eieccimf  aw  priw 
IIK  Qd.  n<-t ;  nr  in  handy  piirtfalii\  pno*  ISt.  not ;  or  hoond  in  strong 
'1  If:  I  n^r  i  noi.  12«.  till.  m-U    Hiri>n;<  |iiirtfi>li(«  c»n  Ik>  had,  price  Is,  e«cb. 

NOW  HtiDT.  -Till-  cheiiH  T  pditK.-n  c>(  Dr.  .1.  ,\.  iloniiug*  "  Electrical 
Likbj\.^XMf  .Nri  fsaiid  I'.mns."  Thi'sf  olwjainT  Forms  have  t>eein  |iT«|>*rc<] 
for  the  use  of  »tudcnt<  and  tiarhur*  at  the  I'olytechnioa  and  other  8cieoc« 
clftSKs  tlirAighont  tho  onnlry.  Thv  ilt'iu.ind  for  thi?  original  set  of  th<»e 
Notes  and  Forms  has  led  to  n  rrqiKxt  for  a  dieaiwr  wt  (or  use  at  the  day 
and  eveoidg  elaaes  at  nuny  nf  the  t.'ehaiaai  iaHiMM.  Them  new  IFImiiat 
which  differ  only  from  tho  hiftUor-prit-edsatiabaiBstiilatadonimaRwaBa 
cbiMiirr  |iuj»T,  Mii  ^irti     »  -|«.«  for  tabulatud  niuurda,  are  imititil  at  hall 

the  |Hfic«  *M  lis*  i-iriv.'.:i.il 

"  DarM  AuH.vn  Has  and  CojmtrtAToaa,"  bj  Mr.  V.  Matton  Weymouth, 
also  rauiy.  PriL«  'a.  ftd.,  poet  frek  fMMpaatns  oa  appUeetioa.  nri*  ia 
a  cinn|>lBt«  treatise  oa  the  tiii>  jry  and  aoniBiiatiint  of  dri*n  irindiaSt  and  el 
commutaiurs  fur  doaed  oail-araiittHn^  tagiAm  mMk  a  rt$»mt  el  the  pam- 
ciiuii  ]s>ini>invol«edhitheirdeeiipi,aiMaHexpQtitiigiafanaBl«nnannoaa 

and  s|»rkinir- 

"The  PaTK.vTioMim!ii  AND  ITS  Anjtxcr.s":  .\  t'nivrr»»l  System  <d 
RIvctncal  Mf!uxiin.-iiient.  — By  W.  C.  Fisbor,  Kiilly  illustrated,  A'riov  Ua., 
I»jrt  ffjc. 

"The  Elihiiikivv  "  Rr.Anixo  Ca-<»;.— To  hold  four  mnaben  ol  the 

iourTial.    Strongly  Ixjund,  Is,  net ;  i»j«t  fne.  Is.  4d. 

"The  Steak  Enoixe  Ixdic.itor  and  I.vhicatob  Diaobams."— Edited 
and  imUrgcd  by  W.  Wutby  Uoaamant.  f  rm  Sa.  Sd..  post  bwb.  This 
K.irk  is  aeoneiee(uid*  to  the  ehieet«h,«onitraelioni  and  weet  the  aleam 
i-n|pn<i  indldatdr  and  to  tlie  {otertnetatioa  of  iadtcatar  diagnnm 

"The  Ki.EcTiiiri.\N  "  Piiimkuh.— In  Two  VdhmtHi '  Vol  Theonr 
V.il.  II.,  I  Wtl.-i'.   Price,  btxiil  paiifr  o.jvi-r,  St. Sd.  eaeh, poit (ne |  cloth, 

'iA.  Ud,    Single  Primers,  ltd.  va.  h,  {hj^iI  fn*o. 

"PbacTicai.  Notes  roB  Electbical  SrcnEXTit."— By  Mossra.  A.  E. 
Rntnolly  M^^^.^^WUtoaeon.  frieefc.  M.,  poatjhaai  Hie  anlhora 

oipkN  sf  «*' 
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TRADB  NOTES  AND  NOTICE& 

[Kvlica  for  in$artim  undir  !kt  above  hcadivq  mtut  rtach  the  Ofif^  not 
UU4rlium/ntf0ttXkundasinurr»mg.  Jitv  Uataicgtm,  Pn««  Utlt, 
mi  iMilir  iMMir  iAmU    Mitt  «tr(y  M  IA«  iimIl] 


CtinUrbur^  Lg;htuig  conunittM  Invite  tenders  for  boiler  and  CDgiDC- 
liuUDc  plnjit,  cundetuiDf;  ■ppaMUU  nod  pipework,  and  exteotion  uf 
swilcliboAid.  An  advcrii«cmvtit  cotiuins  further  particnUr',  and 
apecilication  may  b«  obtained  by  tnanafactareiK  at  the  otHc«s  of  tJie 
conaullti;;?  engineer  (Mr.  Robert  Hnmmond;,  C-l,  Victoria  street, 
Weattiuij^-.Lr,  London,  S.W-,  after  !>lh  inst  An  adverti.^ement  con- 
tains iuithcr  partieulaia,  and  taadeu  most  bo  te&t  ia  to  tba  town 
clerk  (Mr.  ! lonry  FkIdiU|Qk  Tl»«ik  Ilall,  Cluil(ilHiqr> Iwfon  4 
on  30iii  iti-L 

Tho  Council  of  the  Metrojinlitan  Itjruuxli  of  fn'htim  riii'iire 
ttndvn  for  the  auppiy  of  materiatU  and  good*  rT<iUircd  in  connection 

Willi  duit  tiama  1^  aad  dut  dMtnietiMr  tttlMB,  f  mtbtt 
nitinlan  tN  itt  mtt  m  ail  iidviirtiMiMBt,  aad  toiiden 
mtothiarttagtoim  aUik  (Mr.W.  J.  H.  DwMl«v]k  Tdwb  Ball, 
Williui  OfMB,  a.  v.,  1^  » |iB.  Juniii7  Mb. 

ilAnt  District  Council  invite  ttndan  for  work  in  touiieotiint  Willi 
the  «>leclric  liiihtinR  of  the  town  ball  and  fxiblic  ollict  s.  An  ndfws 
tiacment  ooQtain.i  further  particular!,  and  i>{>ecilicaiion.i  may  Iw 
obtained  from  the  clerk  to  tlie  Council  (Mr.  John  W.  Ui-ntoo). 
Tendcrp,  addrefaed  to  chairman,  muht  be  sent  to  Mr.  Uenton  not 
later  than  3 1  at  inat. 

uUili-ym  CnrfxDraUon  require  tender*  for  two  i.H.t*.  cnRino-.-iihl 
fonr  ;,ii  O  :  1!  i'.  ciiginea,  eath  direct  coupled  to  a  contiin.uii-  : uripiit 
dynamo,  sipiicilicationii  may  Im>  obtained  from  Mr.  A.  Aadiew,  kt^n 
and  Water  otficea,  O!  ih  im,  au-J  i-.m  al  <  be  seen  at  (but  not  obtained 
ftoiu)  the  olUcea  ol'  the  cougulticg  cn>:in«ir  (Dr.  Alex.  U.  W.  Kvn- 
m4y)b  17,  Vuloiia^tNtt,  London,  S.W.  An  ndmtiHiunt  gWu 
flirucr  paiUaokni  ud  taid«n  ami     Mnk  to  ]It.ABdKW  by 

StnUkfort  Tramways  eomuitttn  nqniie  tandm  for  material  for 

(Icctric  tramwaya,  induiling  nhi^  bndHilik  and  acrolla,  basea, 
trolley  wire,  trolley  wire  alta&ncnlai  ^TUUKd  steel  wire,  and 
((.-cliou  Itoxca.  &peci6cationa  and  fonnB  of  tender  may  be  obtained 
from  tlie  ItoroUKh  electrical  engineer  (Mr.  Charlea  D.  Tnitc),  and 
trn;))  r-i  mvsM  bu  dclivand  at  iIm  ottcM  of  tlie  t«wn  clerk,  Town 
ii.in,  s.  uti.gor^  I7  silt  iaot   An  adTcitiwucnt  givw  fnttluk 

[ur' njulari. 

Suri'l'-rlmd  IJ-jr[i.jrati'jii  iiLV.ti!  ttn  l-ji  i  !■  t  ihc  "^ipi^il  v  iA  (  c)  cmii- 
dcitAiiu  j<}aiit  and  ciwlitig  tower,  necoml «ry  Ualtety,  (c/  main 
switchboard,  (({)  travelling  crane.  Specification  obtained  Irom  the 
borough  electrical  esgiuMtr  (Mr.  J.  K.  C.  Haell),  and  teodtra 
(ndniiHMd  Ghaimnn  «f  Uming  commitiM)  ninK  ht  delnond  to 
tiM  town  eluifk  (Hr.  Vton.  M.  fiowev),  by  noon  Fok  1.  An  ndT» 


SaOmbm  Bblriet  dnndl  n^ntn  Uukn  ftr  boOer^i 
•ngtaM-limuv  plant,  coodaning  nppaiwtiiu  and  nipowork.  awitdiboaid 
anUniian,  maiua,  and  pnllie  iroiandiiamnt  li^itaigk  Tnidan  to  dark 

l>y4])im.,Jan.I(>. 

£a««rMa(lvondon)  Borough  OouneQ  invito  tenders  for  ordinary 
and  prepayment  electricity  mcteim  Tcn<lf>r^  l>  t-iwn  clerk, 
Municipal  Buildingo,  IjkvenderOiill,  S.  W.,  ! ,  r  iri'  n  .or.  K.  b.  i. 

Poplar  Bu^>uxh  Council  n>|  t'l-i!  tvnden  for  an  tdectric  enne 
for  a  maximum  loiki  of  b  lun^  Tenders  to  aalln|t  towB  dark, 
117,  Iligh-atieet,  TopUr,  li  ,  by  Jan.  1(1. 

Farnvurrth  Di:«lrict  QnuncU  inTite  tenders  for  eight  OO.posAcnger 
Iramcar  bo<lii.-^,  motors,  undarttndn^  controllers,  &,<■  Tender.-i  bv 
Jan.  10. 

SoMihanijjton.  Coiyanitioa  itqnin  tandait  for  omiiend  cqnipmem 
of  about  l|  milaa  of  tranwajnata.  Tkndcn  to  town  dark  by 

noon  Jan.  7. 

Hhtfield  Tramway*  coutuiittee  iuTlt*  tender*  for  a  ^low-apeed 
vertical  engine  for  driving  u  1,000k w.  tramway  generator.  Tondera 
to  lieneral  Manager  by  Jan.  SI. 

Partick  Burgh  CoinmiiwionM^'  -^-I'lirf  t<«n  It  r-  for  ateam  djpnailKM^ 
1>attery-chaixin^  motor,  t'MM^:t'i'  11:1. 1  l  .ilv^^<  >'r.  I  .•udera  to  town 
clerk,  &7,  Wi&l  Kcgont-streei,  (il»u«g>iv»,  lij  noun  .Uii.  7. 

'.Hiyjotn  Corporation  ivijuire  t«ndcr<  for  telephone  apparatua  in 
coi>nei;lii>n  witn  th>'ir  traiuwav.i.    Tender*  tu  town  clerk  by  Jan.  I 

Ualhfihun  Cjrpcralion  inrtte  tendon  fof  alaetrid^  matera. 
Tendi-i-M  to  tmn  clerk  by  Jan.  lit. 

Man'hf'.Ur  Wat^rworka  committee  reiinire  tenders  for  wiritiii  niid 
fitting''  ut  their  hrdrnulic  pnmping  -itivtion.    Tenders  by  8th  inkt, 

fVolvejKatnplon  Curjurution  rcjuire  tenders  for  material.^  and 
laboorfbroonatnietingliunwiif  track,  Ac.  Tandeia  faj  Jan.  lA. 


.1  j.)-.i.>h<;r  (S[>:iirii  Municipal  Council  roijiuire  tenders  for  an 
.'iKiVi::  ;iu:htin;;  c..Y:.i---va  lortOjwwk  Tmdato  to  d  Saoiatario 

tirl  Ayuniamicnto  by  Jan.  \i. 

VBHDBBS  BEOBEVSD  AHD  AOOBPflDi 

At  the  Stockport  Corporation  meeting  on  Wedncaday  tho  following 
tendeis  w«ie  accept*  I  ;  — 

Ilriti<h  [n  u'  it.  I  Wiiv  Ca  ovei  head  et|uipm<3Ut  and  mil  bond*).!  £6,081 
L<^(t«S:.-  :  \S  il.-  (r»il»,  &»hijUl«»,       ■   UljOIS 

Hs-fJIic!  'uuf^ry  (Iff  Js*o!oU  ftml  mi«->ine-- ...    3,408 

M  ir.ii  .M'  i;  ruv  .'v  I  "  I.        ili^-  l..tji:u:if:il  .(j;.         ,,   S,7t6 

Brii^lui  Ci>r|iotiU.i»u  have  placed  .1  contract  with  Mea^n.  ijiemena 
Bros.  A  Ci).  fur  the  siippir  of  two  Ittkw.  Sieniana-WiUana atcaii 
dvnamoa  for  £4  aiXJ.  l«i.  Cd. 

Crtwc  Corp«irati>n  have  accepted  tlie  tender  of  Ml-^"!-.  l>.iriii*n 
and  Soiith  for  the  aupply  of  5(X)  incandescent  lamp*  and  Liiuuga. 

Tunbiidge  Wells  Town  Council  b»ve  accepted  tho  tender  of  the 
Baltic  Saw  Mill*  C'<>.  fur  the  supply  of  Hi  4SrL  aqutire  pitch 
I  ii.  }>oH and  tint  af  Uaam,  Welti  A  C>,  (Ltd.)  br  10  40ft.  and 
«i  .>oru  iK»)ca  fbrtt*  tala|Aana  department 

Gngrdon  Conmntian  hava  aeuftod  flw  tender  of  tlia  Whtalw 
GondaoHvaad  Snginaaring  Oa.,  for  an  ndditiond  Baniid  ooolbg 
towar  Cvrtko  alactddtgr  worka  at  £706. 

Wiaikun  Taws  Ooiiindl  Imn  aaaipttd  tbe  tender  «r  Heian. 
Bn4fe,HliatAOailhr«iilni|a«mkaitaIorth*«ilactiielig|ht.  Tka 
tondaia  mnt  tn  wicd  front  &»  to  l<li, 

BUSmSB  HOnOES. 

The  Lustres?  wbirh  hrtu  h«en  carrinl  on  f»r  the  [H't  !1  vtirs  at 
PrUilentiiil-ViiiMiiij;-,       IVilr -•-m  t,  l^isiTpv  l.  hy  Mr.  U-'Icr  Tin!  jr 

ST)  !  Sir.  .\n-liic  Kelly  will  in  future  be  continued  by  them  in  part- 
n.r.U  i  V  L  1^  Mr.  Walter  J.  Hido  vndar  the  e^ant  Leatar  l^lor, 

K.:ll.V  and  Hide. 

Miv  r*.  li  iljtrt  W.  Blackwtll  it  Co.  liiivc  '[itued  branch  office*  at 

.St.   >(ntv'.-  treet.  diMliff.  will  be  under  tbe  control  of 

Mr.  H.  ri,;ili[:  -Sini:!t. 

Mccsrr.  U.  Miiaa>iugb;iiii  liud  C.  LopdcU  i^catcvuiji  ou  btusinciia  as 
Ma^iogbam,  Lotidvll  &  Co.), cicftrieal  enginevr',  ^3,  Victoria-parjule, 
ToPiuay,  have  oiiaolvvd  jkartnerabip,   Debta  by  Mr.  Maaunghaui. 

BAHKBtmODB,  UQUmAflOint 

A  Grat  and  final  dividend  of  5«.  7 ^  wiU  In parntda  an  IMi  ia»t. 
at  71,  CroM  lane.  Earlratown,  Ltnca.,  in  tlw  ImunupltJ  of  O.  H, 

Bentlcy,  electrical  engineer,  Earleatown. 

It  ha;<  been  dccidtd  to  wind-up  voluntarily  the  Automobilu  A«M. 
ciitliou  (Ud.),  and  Mr.  H.  M.  Uowor,  23,  College-hill,  London,  HC, 
hai>  been  appointed  liquidator. 

J.  I>.  F.  Andrewa  &  Col  (Ltd.)  is  to  be  wound-up  Tolontarily.  and 
Mr.  W.  H.  King,  1-3  and  14,  Ba^iDgbsll-atreet,  E.C.,  is  li<]uidator. 

II.  Ja<:keon,  electrical  engineer,  12,  Margarelta. terrace,  London, 
S.W.,  liaa  arranged  a  composition  n  ith  bia  creditors  under  which  be 
i«  to  puy,  in  f^nr  in«talm«nt«,  I0«.  in  the  £.  Tlic  unsecured  liabilitie* 
are  returned  at  £969,  (ueet»  £390.  Mr.  C.  Oiigbton,  Muorgnie  ' 
Statioa-«h«mb«n!i,  London,  K.C.,  iii  tiu»tee.  The  following  are  the 
ncipd  oreditoia  :— 

■  AcccMorin  Manufacturing  Ca  £29 

Yigen  ilron........   21 

ICvered  k  Co.   ......  16 

llwiU  Limiteil   14 

H.xlg*.  fc  Todd   ,   IS 


pni 
Ver 


>r)ty«  Limitfd   £264 

lidiKm  and  Swan  Co   129 

W.  T.  Henley'a  Co.   66 

Wealnmifter  Bog<n«ering  Co.  64 
UanenI  lilactric  Co   41 


Plant,  Ac,  for  Sale.— As  announced  in  our  ad vetti«ement  columns. 
Meters.  Wheallcy  Kiik,  I'ricv  >^  Co.  have  received  instructiona  fiout 
Mv.-<«ra.  I.Aiiig,  Wharton  and  Cunnington  to  fell  by  public  auctioa 
at  an  early  date  a  large  'luantitv  of  surplu.i  .itock,  including  valunlilo 
dectrical  liftings,  cable,  gencrj.!  storei,  machines,  tools, Cata- 
loguuu  are  in  {'  >urfe  of  preparation,  and  will  be  oblniniblc  from  tho 
Buclioncvrs,  40,  Wjilling-stroct,  London,  K.C.,  and  Albert-*niare, 
Uauchc*ter. 

The  I'lertrti  ity  di  |)irtiuent  of  the  N>_-lwm  Coi]>orati<)n  have  for 
disposal  li  .-t  ru-.-  lnU.  ry  of  E.P.H.  r,  nir.il  atiitinn  K  tv]*  celN. 
Particulam  art;  aiteu  tu  an  adTrrtisoiiiftit.  Tenders  have  to  be  font 
in  to  Mr.  U  M.  Piejcott,  town  clerk.  Town  Hall,  Ndoon,  by  Jan.  i'X 

An  ndvcitisiuiu'nt  gives  particulars  of  an  extenaive  engiucuriug 
workabop  in  tbe  LouJon  MDniba  whieb  ia  for  aala  witb  ar  vttbont 
maobineiy. 

B.1LB.  Flmk— A  wdl-«l-np  pamphlet,  Xo.  ^i,  h>.nH\  hj  lite 
Britiih  Tkouaon-IIonBtna  UbaipHiy,oontaini  a  complete  dc8cn|itk>n 
and  a  nnmber  of  neeilcnt  ilinatntiona  of  the  ^jkefltold  electric 
tnunwvn 

Calt&dnn.  Ac— From  tbe  Blectried  Power  Stance  Co.  we  lave 
to  u  clcunia  the  well-known  blotting-pad,  etlendari  diary  and  ]>rice 
litt  which  the  company  have  sent  ont  fur  iume  yi'ara  pa«t  to  tlu  ir 
cuatomerv.  The  pad  is  well  got  up  and  foinia  an  ailmirablo 
adveitiiunent  witkotu  being  unduly  aflfive»iT«b    There  ia  a  £500 
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nilway  nrciJent  coii]>on  aU£oh((L  If  any  cuatomer  ha*  bven  over- 
looked in  ihv  diHtribiilioii,  lie  u  invited  to  notify  the  cnmp«Dj. 

Mes«r«.  Culo,  Marchent  niid  Morley  (T>td.),  llradfoH,  are  sendio); 
onl  a  well-got  up  ohowcard,  ilIu»tratiDg  a  flOOkv.  standard  alow-fpeed 
roiipled  cnmjKinnd  horizontal  Corli>3  cnj^ine  for  electric  traction. 
Theie  i>nfiin<f<  are  also  maxle  rertica],  and  the  horizontal  lets  have 
been  Atandardi>ed  in  vuriou«  ^izea. 

The  Drnsh  Co.  have  just  i«ued  a  well-arranRed  price  li«t  of 
altematorr,  dynamo^  motor*,  titeam  enginti),  tran.ifonnem,  nwitcbe* 
and  fuse*,  lii^htniiig  arresters,  arc  lamps  (ordinary,  inverte*!  and 
encloxeil  tvpesX  incandeMence  lamp*,  and  other  items  of  "  BroAh  " 
plant  apparatus  and  acci-.qfoiies.    The  list  i*  well  illustrated. 

A  Ufefal  date  icmcmbrancer  ia  to  hand  from  Messrs.  W.  II. 
Willcox  &  Co.,  each  monthly  fhttt  containinj;  il1ii»tratlons  uf  the 
goods  (iipplieij  by  Mhsst:".  Willcox. 

Price  List— We  hare  ri-ceive<l  from  the  Electrical  Co.  CLtd.) 
1S2  to  1!4.  Charing  Crosa-ioad,  London,  U'.C,  prico  list  No.  t<, 
dealing  with  switches,  wall  »"<:ket.*,  and  connecting  plug»  of  several 
tyi>e*.  The  illustrations  show  a  I.OXi-voU  "  Uoyal  "  switch  made 
with  watertight  p'>rce1ain  covers  and  inMOatcl  handle,  with  triji 


1,000  vuU  ■'R..Viir'  Switth. 


motion.  A  namber  of  .iwitchea  of  .special  deugn  arc  *\a3  shown  in 
addition  to  many  of  the  regular  Btock  dejit!n.i  ntanufacturel  by  the 
company.  The  litt  includrs  a  number  of  dia;rani)  and  connections 
of  the  "  Uoynl"  switches,  which  arc  scut  out  with  coloured  imulated 
covers  where  ordered. 

Exports  of  Electrical  Apiwrattis  and  Material— The  following 
liat  gives  official  jiarlicuUrs  of  the  exports  uf  lirilish  manufactured 
electrical  apparatus  and  material  (including  telegraph  and  telephone 
wire  and  material,  but  not  including  electrical  instriinienu  or 
machines,  which  are  not  sepArately  specified)  from  !>ec.  Si  to  Jan.  1, 
with  the  ports  of  destination  : — 

Africa— ban,  £320  ;  C«|wT"Wd.  £294  ;  Durban,  £249.  Artjrntina— 
Bueoui  Aym,  £2,000  (telegriph  mttriial) ;  It'ifiiria,  £456.  Atmrnlatia 
—Adelaide,  £82 ;  Chrim.  hiireh.  £39  :  Mrlliourne.  fil.JlSiincludiog  £1,200 
telettni'li  wire  ;  Sydney,  £3535  :  Wellington,  £1,896  linrluillog  £1,241 
telegraph  msterial  .  //(/jiMin— Uhrnt,  £19.  Criilnn-  Colurabn.  C4S.  Channtt 
Iilti'ult,  £689.  rli/i— ValparAiso,  £S25  (telcirapli  nut«rlal  .  Chlwi  — 
SbsDgliai,  £173.  JUnmarL—VapftxtMgea,  £238  (lelegraph  wire),  t'yupl 
— Alexaudria,  £20.  frrriniiny— tlmiiliur;^,  £219.  //V/'mrf -- Amiterdain, 
£35  :  Kiuaiiinr,  £20.  J/oiy/  Aon//,  £110.  /nj;i— liiimbay,  £429  (ioclui- 
ing  £46  telegraph  material:' ;  Calcutta,  £1,400  ;  Mailr^^  £23.  Mauriliut, 
£117,  .S<.  Iftlcifi,  tlMf)  tslcRraph  material  .  Sinilt  SrXtlemriUt  — 
SinK»p5re,  £17.  /nJirj— Triiiida.1,  £26.    Z'tnzikir,  £88.  Toul 

£16.130,  a«;oinM  £19,278  for  ll>e  orreniKinding  11  d*)  j  tail  year  (I>.'i;.  23 
to  Jan.  2;. 


PATENT  RECORD. 


Tht  follotnitg  liU  nf  ApplUntunu  for  PatttUt  and  Sfrr\^catioru  puUttkei 
Kat  httn  eompiltd  fir  tkit  journal  by  Mntsiet.  J.  C.  Cil.trUAR  k  Ci>., 
Chtriertd  Patent  AgtnU,  of  70,  Chnnrrry  lant,  \V.V.,fnm  iM/'m  anynrait- 
aU'.  informalum  in  tonnatim  mtk  Patrntt,  Ihttgm,  an^  Tradt  Uvrkt 
may  U  obtained. 

ArPLICATiONS  FOR  PATENTS. 

Nom. — TJir  utuirmentiontd  Apflieaiiom  art  not  open  to  puUie  intpertim 
until  after  the  ti'rfptaaet  »/  the  complete  .S/<ei<iu<ion.  The  >wim'»  teilkin 
pamVuKt  art  lhi>$e  of  commHnie\tton  of  inrtntiont.  When  complete  tpeci- 
jtcotton  aecompaniet  applieation,  an  aHeritk  ij  afijttd. 

October  26,  1900. 

19,213.  L.  U.  AtkIxs>>:i,    l/inil»o.    I mproTtnirnt*  in  dynanin-electrie 

machine*  and  motor*,  and  in  mrnn*  for  rrgulaliog  ih*  aame. 
19,2Z0.  II.  HtluT  Slid  .1.  II.  Columns.    l,aadi>D.    ImiiroTamfnt  in  uninaa 

or  ccinoection*  for  electric  lixht  pendant*  and  nthi^r  lic*.ing*. 
19,223,      Wiirr.    I/ondon.    IinpniTctnentii  in  or  r«UtinK  t<i  electrical 

ignition  derice*  (or  explmi'in  angiom. 

October  27.  1900. 
19.227.  ('.  Adams  ItiirojiiJ..    l.<ind<>o.    Aerial  or  wLrelea*  telephony. 
19,238.  J.  I..  ItKRHiDui  and  It.  K(kh.    Ixindon.    ImproveDieots  in  or 

telatiDK  tu  luachiiMry  "t  ajipiratus  (or  re  covering  electric  rs1>te«, 

wire*,  and  niher  core*. 
19,2&1.  A.  |)E  Pi  TDT.    Liverpool.    Iin|>rovemenl«  relstinc  to  arc  lamps. 

(Dale  applied  for  under  rateol*,  kc  ,  Act,  1883,  sec.  103,  June 

22,  I9(X),  lieing  d»te  of  applioatiou  in  Itelgium.  i* 
19.263.  I..  Kamu.  London.  ImpruvemenU  in  rlMNJStsls. 
19,280.  Tui  Jamu's  Ari'  I.kmv  axd  ELi'THir  Co.  (Lm).  J.  U.  OotiiliM, 

and  A.  I>.  Joxis,    Loudon.    Iroprovemenu  in  electric  arc  lanipe. 
(\cio\xT  29,  1900. 

19,294.  II.  K.  P.  Rarham  and  K.  1'.  Baubbry.  PurUmoulb.  The  "BR" 
improved  aemi  dr}'  stora^  battery  or  accumulaturs  for  storiog 
eb-clrical  envi^. 

19,321.  (>.  RiMKUEB  and  B.  Dillauax.v  It  Co.  (Lva).   London.  An 
improved  )>rocesi  aitd  means  fur  llie  r«productian  of  electro- 
depositing  of  high  relief  and  unde.'cut  desii;ns. 
Octolier  30,  1900. 

19,371.  K.  NoiiRi».  Lincoln.  Iinprovtmcnts  in  starting  switches  for 
electric  motora. 

19,383.  K.  It  ilo.M«irtiAX.  L^mdon.  Improvements  in  and  connected  with 
electric  arc  lamp*. 

19.386.  C.  II.  0»r<mn  and  S.  Javotia.  Binningba^i.  Improvements  in 
siitonutir  time  switcbra. 

19.393.  It.  .1.  >'aii>'iii.d.    I/iodon.     lmi>roveuients  in  apparata*  fixr  eleC' 

trically  treating  air,  ga*e«  and  gawous  mixture*. 

19.394.  0.  H.  CilAun.    bmdoo.    loiprovenMnts  in  lamp  bolde-s,  svitchea 

for  elii  lric  liKhlinK.* 
19,393.  O,  MiDDtrrnx.     I^mdnn.    An  anti-vibration  bn<«  frwie  fur 

motora,  djiiamo*,  and  ollirr  machinery. 
19,416.  H.  I).  Srsoi'D.    liondon.    Impmvsmenta  relating  to  te]e|>)ione 

rail  recMrder*.* 

19.438.  C.  ScnrsTKK.    Lindoo.    Improvements  in  clectrii'  arc  lamps. 
19.444.  O.  ('.  -Marks.    Lonilan.    lm|>mvemenl«  in  arc  lampi.  (CViUnea- 
tale  Jandus  Kleotriciiiil*,  \.-Q  ,  SiK-inte  Acooytoe,  Helgiuui.) 

19.448.  C*.  A.  (.'ARi's.WiLMi.'e.    Iyjo<lan.    A  new  or  improved  meibod  of 

contn^lling  \.hv  action  of  electroinotom. 

19.449.  C.  A.  Cviifs  Wilson.     London.    A  new  or  improved  melhoil  of 

controlUiig  the  action  of  electromuton. 
19,451.  0.  V.  MANsnaiDoi.    Improvements  in  and  relating  to  electriol 
condensers. 

October  31,  1900. 

19.470.  CR0]ir7D5  k  Co.  (Lto.;  and  8.  U   Rri-xtox.  Cbelma(«rd. 

Improvementa  in  electric  switelie*. 

19.471.  CaoMrros  k  Co.  (Ltd.)  and  H.  \V.  W.  Dix.  (^brloLsford.  Improve- 

ments in  electrical  swilclies. 
19,482.  W.  J,  Cros'LIT  ami  C.  .1.  ATKtxs<):<.  Manohesler.  Improvement* 

in  eleutric  igoiliun  for  internal  oiubuatiun  ntotor'. 
19.486.  F.  W,  LlAKK.    Loodun.    Imprtivemenla  in  electric  clocks. 

19.494.  Till  British  Tuumson  IIols'Io:!  Co.  (Ltd^)  Improve- 

ments in  «lot  wedges  for  dynamo-electric  machines,  (H.  O.  Kcitt, 
foiled  States.)* 

19.495.  Till  Hiiinsii  Thomshs-Hoi-bton  Co.  (Ltd.)    lyindon.  l<nproi.-e. 

meotx  in  system*  of  electrical  ditlribution.  (W.  \j»  It.  Kmmee, 
foiled  S'atea.)* 

19.496.  Tub  Hhitisii  Tiumso.v- Houston  Co.  (Lrn.)   I/»don.  Improve- 

mcut*  in  induction  electric  motors.  (C.  P.  Steiomelr,  L  nitod 
Statea)* 

19.497.  TiiK  UiMTlsll  TuoMsox-Hot-sTox  On.  (Ltd.)   London.  Imprnve- 

ments  in  sutoma'tc  circuit-breakers  for  electric  circuits.   |K.  M. 
Hewlett.  l'nit«l  SUteo.)' 
19,496.  TllK  Bliirisil  TuOMsoji-lioi'sro.v  Co,  (Ltu.)    London.  Impiove- 
nients  in  circuit-breakers  for  electric  currents.    (K.  H.  Hewlett, 
f  nited  State*. I* 

19.499.  TuK  liiiin^M  TiioMvox  Hoi        Co.  (LTt>.l    London.  Imi)r<ive!- 

menta  in  «y«tem4  for  controlling  electric  niotora  and  electnatUy 
projielled  railway  trains.    (K.  K.  Cas*.  I'nited  States.)* 

19.500.  TiiK  ItRiTiMH  Thous<is-Hoi'sto9(  Co.  I  Ltd.)    I>indoD.  Improva- 

nient*  in  electric  switches.  (K.  M.  Uawlott,  United  State*.)* 
19,506.  F.  .1.  Orik:i.  l^adoo.  Improvements  in  electric  arc  lamp*.* 
19,511.  i.  II.  St.  Hil  l,  M.\nirM,i!r.    I/ondon.    Improveiueal*  in  nyn^oto. 

electric  and  electro-dynamic  machines. 
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1%B1S:  H.  H.  Ukm.  IxmdM. 

hmkm  or  awitclWb  (1 
l'nit«<l  SUtt«a.]* 

J.  K.  KlIIKAIIT.     UvrT[irM,|  jiiiprnvr.1  d«v<c«  tot  HglhtiBg 

•Bginea  lor  driTiog  ticeirioal  tijusuio*  luid  Um  like. 


Notember  1.  1900, 


19,S39. 
19^4. 

i9,ssa. 

19^. 


J.  !itfr.\><t)  ncd  C.  W.  n. 
■  i.\p_y  pn[ffi  fin, I  w'.ACiUrLi*. 


I.iTTr      Krw.    lmprnr«n«ntii  in 


C  K.  L^UN'uHAN.  iondoQ.  impromiteot*  in  aixl  rekting  lu 
coinbijwd  t«)*pboD«  >Dd  aouod  t«I«igripb  apparalM* 
A.  W.  U.v.Ntti«K,  J.  LsioilTOK,  And  II.  lUORIHO.  Londm. 
ImpniTancntR  io  or  riUtiog  to  ovcrhrad  trolley  wirw  nr  oo«duc- 
Urn  for  •Uctric  Irnctioo,  oTurbfod  aloctric  cablro,  or  th«  liks. 
A.  I..  A.  C.  b'Aiii.iKc(WBT.  Laaden.  InficmwBaU  ia  tiwtric 
■ivitclici  and  in  dlpir  Mqp^fhl^  laUwlif  ^ff"!'^  tfymtui 
nod  the  liko. 

J.  BuoKKti  aod  i*.  SrMKia.  luaikm.  ImfniMauaUinMilMikUe 
eleclriciil  xwitebca  mkI  circuit  liitakai*. 

J.  It.  Davim.    I/iBt(iiD.    Improvements  in  "iltfrnstScgronTnt 

tnoffoniMirB  or  pcon^my  ,~<nl». 
J.  I*  Davu-s.    LondoQ.   tm|irav«iiMmU  in  ur  coiioselcd  with  trc 

Bddlt.   Loodoo.   Improreaunli  in  or  ralaUng  to  tba 
.  «l  alaotife  iamiiiWiwiBt;  iHBfi.  (La  Snmr  Onaium 


or  TobicJt  trollitt. 

ISyUSk  P.  J.  ti.  KJtXNiOT  aod  il.  C.  HxADi.vu.  Iturton-ou-Trrot.  An 
;!ni  <rr  v<-.5  (;a*  light  fuMi  and  jiioctioD  box  lor  tlwstrio  mUm. 

ISbeea.  M.  >i  iNkis.  i.,>Ddon.  AnmtmAimgtvnAitoem*t1mlMlitim 
of  •lettfti:  wirm  or  okbka. 

and  In  •p|«nt)»  " 

ujcm.  H.  If.  ukk.  : 

working  on  tiM 
SUW«.)* 

njUb.  G.  I>t  Koi  -  V  i<%  Saij*  udF. 
inent*  in  Ktumalslur*,* 

November  3.  190O. 
19,7261,  J.  ZiNxicR  aihl  Tbk  Proi'.  Bback'h  TK-miunin  OMUUoiArT 

MIT    Bescbbasiktkr    HA)T(<l«a.     Umdoo.     iBflWraMBM  in 

decohering  aptiarstun  lor  virrlew  tclrn«|&f. 
19,7)7.  J.  Zf.vK»'K  utd  Tac  Prok.  Bb.\ux'*  Tiuh 

HIT   iSEScHRAXCTint   Haktuxo.  LoodiiiO. 

•i^nnlliiii;  l'>  Li^aijr*  of  cWtrif  wa*r#ii. 
I^IIH.  O,  U.  1,0, \s,  T.  H.  Marsh,  luitl  A,  VA.snAii.  l.-jtnl.i 

mcola  in  «od  rslating  to  ktj  aocketa  for  inuRodeioeDt  electric 

Umm,' 

VtfTSk  V,  XrauM.  LmdM.  In|iMi*MBn(klii«lMitrietn<HM*gri>tenu. 
VtfltA,  W.  Pitt.    London.   Improrenifnt*  in  i^lectrk  re«{<tUM> 
]%766l  W.  K.  ftuwLAKoa.    Literpoil.    I:ni>r'jv>:uieiii.i  i)o«gMtad  wilb 
OTwlMRd  troUej  pdee  UMd  iu  RlectncRl  tnctlon. 


8PE0IFIGATIOHS  PUBUBHED. 
o»te 


Inpi«v« 


Iiiipruve- 


Mbm— All  BpMdflMttioM 
8d.  etch. 


BkIikT.    Electrifal  liKtudling  •jatciiiA  r  rr>!!rro4«. 
Britiui  THOxaox-HoDiTDX  Co.  (Ltrj.j  i  I'liUcr  Aii'I  Ceae).  Syeteou 
of  control  for  electrically.prnpdicd  Ttbidee  end  tiRiiie. 
Briti»u  Thohsox-Hovstois  Ca,  (blP.)  (Qadteld).  QiMwaa  of 

controlling  electric  uuitor*. 
21,660.  BftlTMil  TuuusoH-Hoi-sTON  Co.  (Ltd.)    (BiakX    ElccUric  c^rctiit- 
I"r<;»kiTf. 

21,662.  British  Tkumsom-Uol-stox  Co.  (Ltd.)    S.iextW-    Elfctric  ere 

Uioft  luid  magnciK  tli«ref,<r. 
2ti&94.  GdJlKisnutJlT  utd  Kusy.   AatouiRiic  electrital  cutouUk 
8Bt,mBiniMiTMMnni>HaiimniOPb(Li9»)  (BulMMtt).  AltenntiDg 
t  ttfctrie  raettra.  ' 


COMPANIES  MEETINGS  AND  RSPOBTS. 


PttartCMi  Fire  Alarm  System  (Ltd-). 

The  leconil  arHinar;  genrrel  trr^llni;  <vf  thi"  c<inip»ny  wiwn  held  in 
London,  fin  VridAj  Iwt,  Mr.  Uieh.u,!  I',  ju><in  i  luiirinAn  ]>i«-»i:itn>^. 

The  CflAIUMAS  talil :  Wo  liiive  d««s<l»d,  meiog  ih»l  m>  toiuiy  ot  our 
ehtrehdilen  wtmtd  liekny  during  tbr  ('hrMoMM  holiday*,  that  it  would 
be  better  to  adjinim  (or  u»e  numlh,  no  I  propoee  to  move  a  rciwlulkni  to 
thatelK-et.  I  ihiril.  a  review  of  tbi«  ctiropanjr  t?imiM  I*  lu  ilaj, 
aod  I  PS-  p^iic  ii.  iintp  what  we  have  done,  what  i  hn  sjium  rf«lly  i».  uod 
what  It  baa  done  (ur  l.undvii  and  ibe  proviiico.  tii  tibe  hmt  place  vre  own 
tk»  «atira  rlgfiU  of  tlM  Ditlrkt  MlMMjiir  wiring  (j-atciu  (or  Lmidmi  fur 
•BlmnMio  in  tktut,  tti*  «ett  the  «0DtiwiT  «  eoiMidcisble  Mini  ei 
ngapind  ntj  In  *  wynkialilt  aanKH  M» JMHrict  jUiiMgir 


bave  (Mot  £140,000  in  bringing  <nit  tbeir  i>.v»teni.  The  whole  of  lbR% 
with  Zi  offlcet,  ia,  ao  f ar  a<  autouutie  fire  alaruu  are  eoncemed,  our  joiat 

mrmnpoff.  We  hsv«>  alsf>  from  tbe  Po«e  OffioR  n  r-r.wtir.»?  monopoly  in  > 
lic^nir*  to  wui  k  autuLiialiL-  I'rL- ■],irrnii  iKr.^u|<:i.Ai*.  (jtrar  i'rir and  Ireland 
— «i(er  n,  lett  Ikii  over  eif,'hl  muntbH  by  the  eoitiiirers  and  technical  ad- 
riMTs  of  the  IVwt  OtEue.  M«ak  pwfil  — ntiitR  Ar*  alinBR  with  Sre-alam 
IMwle.  That  ia  the  ditlereaee  bettrMD  OHT  lyetnn  and  nMMiy  eo-caUed  tarn 
nUriii,'.  Wliiit  1  L-L  i.-il.lfr  unsT  (treatMit  arr^mf lt»hn>r!it  ;»  tIjAt  the  Cor- 
[Hrrntinn  nt  L/jiiiloti,  nfli  r  .i  tlini  i>i;^'h  rxanii I uvt i  I'V  thl^i^  electrical 
eogineers  and  other*,  have  allowed  u>  to  »p«a  up  the  nUvtu  of  L<ondoa 
wInmiw  «•  wiilk  to  (or  tb*  [iarpa<«  of  our  work,  in  juat  over  a  yuar. 
Our  OMUW  nm  for  merre  Uian  a  loile  thrvugh  Iho  «tr<!tti>  <•{  the  Citj  ol 
London.  The  lH>a<la  o(  •.!><'  firt-  I  ngado  n(  Mancheatcr,  L(ioc«tir,lUr> 
mingbam,  Sheffield,  I.ivrrj  i.  l  twi  many  otbo'  brge  towna  baM  klio 
tb<  O'URtih' exsciir.f'1  our  "V-kii..    W'e  liave  Jx-jb  upprfarhnl  from  over 

coiup*ui&L:i.  VVe  hAVis  L<;cu  ajjirj<i.i:he,.l  by  peraon*  in  Ituaeia  and 
FFRDoe.  In  Ruaia  we  are  ulreaily  imatecting  tho  Impevinl  PRiM*  of  Un 
Car  and  the  national  );idlerir>s  Tite  money  ia  already  mbtoribcd  iora 
r*Tmt  8)  n';[L'ut<^  !.,r  Vrum,  At  ttie  najMiriMd  matfaig  m  iMl  ta  rtilt 
;o  sWe  y.iu  a  !<tu'.e:ij<:nt  gf  ngeanaU  tci|*tlMr  •hh  oar  Ttgport,  wUch  I 
keliove  \i  iU  pleaw!  vou. 

Mr.  HEXRT  OkHMAK  Mdd.  formtriy  the  largrtit  aharobolder  io  tba 
oompaoy  and  M  •  lila  ditwtcr,  b*  wubad  to  detail  the  circumatanoei  under 
which  be  parted  with  the  bulk  of  hia  ihana  and  rwtired  from  the  Iward. 
It  migfat  be  taid  that  It  waa  not  a  nuttar  of  public  internt  when  an  ordi- 
nary f(ri\-a'.<>  iDilivMual  n-tircd  frnm  a  I'luril  r,r  dirr-tnriL  Tlmt  Wrw  no 
I II  dina/i.y,  Jiut  ivlieu  th^  Klmn'H  ^^f  a  o>ni|iiniy  rfit*r  i?i  a  vitj  ^liiirt  Itmi* 
iraai  lliU,  6d.  1.11'  Ibt.  lu  lit,  tyl.  or  14.  iba.,  otftlUr  becuue  oiie 
of  public  intereet,  more  eapedalhr  whia  tha  aompany  had  had  for  month* 
past  an  RTcrage  bank  baUnce  of  SISO,  aMI  wUdi  at  that  time  bad  not  £50 
to  il-  credit  al  il~  l*uiiT».  F!e  had  rmt  retired  from  the  dirrct  inie  of 
tl-o  couijiiiuy  b«-iiuf*  lit;  h.iiJ  l-m*.  fAith  in  tha  novelty  ati-i  valiiiity  of 
Jfr.  Pearaao'a  t«tenta  or  iu  Uw  rcttuiiiitr  of  IIm  ^yatam.  If  the  large  Gia 
tamaN  aflaia  would  give  a  rebaie  of  7i  par  «*at.  «r  10  i«r  cent  («r  tba 
lartallllHaa  «t  lUe  ayatem,  tlien  the  fortnna  «( tlw  eompany  wa«  made  and 
the  abare*  worth  ereu  their  preaant  intlated  ]4iEa.  Even  if  the  great 
tariff  ofllcea  did  not  irive  way,  they  had-etlwctrd  tlial  with  the  aid 
t.f  rcl.«t«  fii  ijuu  Lariil'  rial:*,  aaJ  Ivy  mliat  ilr.  PmtHna'i  rsilway  niRtia! 
appftr:ilus  riiiL;:.'  iih^  ir.,  tin-  (a.niiaiiy  riiLKbl  fwiy  ii  muaU  tliviclc:ul 
on  ti.eir  otigiual  capilul  a!  £140,000.  l>ul  uuiie  u(  ibcius  Uuj.«a  hjul 
tH-pQ  realiacd.  Thry  atartcd  the  ouniiany  with  energy,  and  endea- 
V  >iiiod  to  get  the  eyatein  taken  uii  in  France  and  ia  Oermaoy. 
'Jlioy  I'Too  wnt  »  cknr  1 1,>  trU  Un  to  ine  I'nited  Statee  an<l  lut.-odiic«l 
the  'yii'.cia  th.^tf  t<i  .t'.i  ilip  ililcf  ilBcca.  Mr.  Paarmm  had  toM  tlitiu  how 
they  eat  the  licence  (rum  tiia  IWniaater'Uaneral,  bat  ba  bad  not  told 
tiMtew  thay  flot  it,  in  iiiite  of  tha  opiMiaillM  «f  flirW.H.  Preeco,  who 
jBriMfiviMliiidbayitMa.  Hr.  Pcaraoo  bad  told  tbcB  tliat  they  got  per> 
miiaioo  from  the  City  of  Linidoii  to  gu  under  certain  atreeta,  and  that 
tbey  hiwi  protected  a  large  amount  of  nioet  valuable  property  in  tha  Crip- 
plegata  district  :  hut  liful  nnt  raid  eh*l  lH»y  gnt  tliAt  in  'pite  of  the 
oppoaition  of  Couuimiultr  \S'<jIU.  'I  Ijty  iutroJuL*^  tl;e  ^J!^U[Ji  iu  English 
country  town*  acJ  Mr.  i'«arao<i  hLmtelf  went  down  to  IdverpooL  He 
interviewed  tba  manners  of  tlM  Mo  higfial  companiea  in 

KnxUnd,  and  tried  everything  to  aiaka  tlw  lyateai  go ;  bnt  they  could  nut 
mnkcAny  hcadwA).  Ait  lllia  tvwt  io,mey  ;  iu  bet,  they  ajiwit  mmmy  rijfht 
aud  I'ft.  Aixiut  A  year  ivm  Ihi'V  hud  ta  iaaauo  their  r'  uiaining  10,000 
£1  abaraa.  It  wae  bupeleaa  to  go  to  the  ahualMldan  and  aak  them  to 
nrfar  AHMiAichaiita  tlMB  atMHw  aft  1^ti.m  Ua. 


■tnri 

B«  had  Untatf  bonctit  aoiaa  at  Ua.  l|d.  Ha  laeeanatadad  {hat  tha 

directors  andtavour  to  get  aomeune  to  aubicribe  the  nocaaearr  10,000  £1 
(hares,  and  aa  an  inducemeat  let  them  luive  a  large  block  of  ilm  di^1^:'lo^^ 
own  aharai  at  a  very  tow  jiri^c— &<,  wai  agrmd  npon  aa  thepri<v.  Mr,  i'eareuo 
came  forward  with  M  lor  tliousiu'itot  tlicnf  «h»r»*,aodh6(Mr.Qatnmaa) 
aold  between  20,000  Asd  3O,0C0,  in  the  apring  of  1900  Mr.  Peareon  inlro- 
ducad  a  aolidtor— n  Mr.  C.  M.  Trevor,  who  aald  be  ba<l  cUenta  who  could 
advance  the  £10.000  nn  the  tarma  mentioned,  aad  after  ii  certain  amouat 
of  cniutiAtir  ii  the  first  cheque  for  £1,000  waa  produced,  »If.'i!i»d  by  a  firm 
VI  :y  «ell  knoKii  on  the  Stock  EichaoKa,  They  got  auotiitr  £1,000,  and 
then  Mr.  Trevor'a  client  a  became  aiiparenUy  wf  poor.  Mr.  Trevor,  by 
agreement,  waa  to  pay  £100  per  neek  hr  10  vaiba.  (Tb«M  «aa  aiiaMar 
able  iutamption  at  thia  pojit.]  Ur.  Oanunaa,  bawefar,  lafamd  Ma 
iuterruptaia  to  the  ao^rttary  aa  to  wbetltcr  tl>e  £10,000  liad  ever  bean 
paid.  Ho  proceeded  to  make  rhargea  in  regard  to  a  very  much  vaunted 
omtrii'i't  for  tv.i!  itjp-  ly  of  miltioni  of  thermiulata,  and  roundly  aaiertad 
tbAi  tlkC  roiiij^iiv  iiA'l  L<>  money  at  the  preaant  UtM  H>  HW  BOattaiiiHy 
iuterrupUid,  aod  cum]<all«d  to  rwtme  bu  Mat. 

The  CUAIitM^VN  Hid  Mr.  GaBami  bad  and*  «a(MM  ar  maa  oat  af 
tba  company,  white  bo  (Mr.  FtOnoa)  bad  atw  acU  •  Aim  Mr.daamaa 

U>-day  ht!d  25  »1i»r^». 

Mr.  AI-l'lcKD  STKiiN  I'.lt  Wl  1,1,1  AM.s,  Ui.- i  hiiriaau  of  iba  cumpaiiy, 
aaid  (li.:  LMOipauy  might  be  a  brilliant  •uccoaa,  but  in  hia  view  the  h^b 
pnif  I  wliich  tha  ihMi  had  haaa  liftad  had  altetitaly  diaaoauited  anecoM. 
Ev'-iyUuug  Mr.  daainwa  bad  atid  aa  to  tha  toHMhl poaitloo  waa ahao. 
lutely  correct  8o  far  aa  be  wa*  concerned,  lie  had  nrted  with  a  aaoibir 
of  hia  aharea  when  he  coiitidcred  the  light  mouiaat  Md  waN  tar ddn(  «k 

Tha  laaetipg  waa  then  adjourmd  for  a  uontb. 


BBlTItH  BLECrniC  STREET  TRAMWATS  (LTD.}— Tha  HUtuL.ry 
inottiiiKWashil'l  on  Monday.  Hir  J.  K>.-niidh  I). Mackaorie,  Bart.,  the  chair- 
luiiti.  tai  l  lecticg  waa  >-alk.l  t-'  lay  MgV*  th*  «tanbolden  tha 

cuuiiany  a  vtmt  rioaiLiuti,  and  to  uutiT}  tbatB  of  tta  '       -  - 
tfan  had  bam  aUa  t»  ohtaia  Inm  UwfMidion 
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)tt«Btiou  to  the  viiH'iut  poteiili'  lluit  the  oonijwiiy  o«mf>l.  aii.1  the  niulii- 
tudaolianinweiDnt*  that  wooM  RMilt  mro  thciy  to  b«  vtRptcd  ei-ivorally. 
tTniloiilriiMl^  »  irrMt  fabura  Uxbeftra  the  ci>mpAiiy.  AttiwiioJ  t«  llic 
n  ilin  ciiovcu)>i!r  tK<»  mectii<>.' ws-  n  copy  of  »a  ngrcftnfnt  whiih  the  I'larrl 
hvl  entwil  ill-  I  (  M  ill  i  jn»liy.  Mr.  T.  rarkor  hail  coiiwnlnl  I"  nori-j  t 
£J03  pa  jt»T  M  roneulUttg  eoginm'  to  tbn  eompioy,  ia>t<*4  <>f  £500 
profWid  ij  ibm  lint  Motimet  nad*  with  fain,  aad  mm  to  foregu  the 
wn  t^fui  to  on-tiDtli  of  Um  4md«od«  pud  to  (he  ibkrtboldcni  bj  way 
<rt  c<iiiiaii<iti»ii  orer  M1<1  aboTc  hi«  ularr.  Mr.  I'aikfr  thiiik>  ht^  can  I*  of 
mU'  h  mnre  wrvice  to  tlie  cotBfwny  by  having  a  frwr  haml  a^  i-'uunjhinj; 
eiticinwr  for  Ih*^  Mi«!lftD<l«  di'*trict«  than  liy  reiniiinin^  on  tli«  l'»artl  a"  a 
dir<';lcir  *wly,  ni)d  hp  will  Ihut  r^intinue  to  act  fi>r  the  rvunpaiiy  in  the 
Mi&e  way  m  will  Hir  \Villiam  I'rceci*  and  Major  t'anleer,  their  ri^intultinj; 
•agiOMtra  an<l  cinctricunt'.  Tho  venilar  conifiaity  hail  ooiUBrnteil  to  allow 
thodbarra  recciveil  by  them  in  pan  fn^  mnit  of  the  purchoM^  mmiey  to  he 
H#*f«rT»«!  a  ■  r-^tnii-  ls  iliviifetuU  until  a  diviiliinct  of  5  |«r  cent,  liad  kwM'ii  piid 
u;m  ii  II.'!  -li.iitv:  ;  uhlii  ly  aijhifribKl  and  pjiiil  for  ;  and  hid  al-"  a;;rre<l  In 
itlluvr  Uie  aimpany  la  rotaia  x70,000  •baraa  io  it*  haoda,  wbtcli  would  pnly 

b*  rdeaieed  to  iba  winahn  pMi_pMW  •*  wbM  tba  nmaiiMbr  of  th> 
eampwiy'e  M|iiul  waa  bmM.  wltlt  i«|«t«l  toth«iHrMpeet«of  tit*  eom|ian.v 

it  waa  early  yet  In  •ayiiiUL'li,  n  iruuiht  h<' tud!vult;e  iti(  u  hi  itlnu  whii  fa  oulil 
bseitiiily  lurued  I'>  tlK*ir  Jieadi'autai.'e.  With  the  o!eHrU'urkii'ir>  '  i]>i tat  tht-y  h.id 
iubait<laDd»  hith  they  itileudeil  Ui  hiisNind  aii>l  t-uanl  c<iii;iully,tbe  <  ouipaoy 
0Ut;hl  Tu  wake  a  rixkI  Htart  iiuil  <1u  m-'l.  He  ha<)  cunoMled  hUnself  viih 
the  lar^ei  uf  the  new  electriL^d  railway  lieli^ii  pH  n'<«  before  ParliniiFnl 
•olaljto  he  ahle  t<jintluHio«  i'.i  ki-  iiii;  hi v>ai;ht  iutu  the  liaiid^  ui  the  oiai' 
pany,  M  ite  t^naocicil  baokiuf;  wAn  all  that  could  bo  dcsit^-Nl  ;  and  if  cvery- 
tltiD^:  went  well  with  the  hill,  aa  they  uitl'  :ipiit<.vl,  tbc  cornxMuy  ought  to  luakt.' 
ikTprv  i;i:-id  thin);  "Utof  it.  He  i/k^d  iheui  tu  ipimie tlw m<r agrMBIMit 
wilb  Mr.  Parker.    The  muiioD  va*  carried. 


UAXUt  ELBOTRtOAL  AWD  EHOmBEBniO  EXPORT  00.  (LTD.  -The 
•firoiul  annual  KeitrTnl  iii«eting  wait  held  on  .M  outlay.  'Vlw  chairman 
!;Mr.  Jule«  lie  MenT'  Ktid  thut  tiuce  the  cliMung  iif  the  kix-i>util«  on 
Nov.  30,  tlie  activity  in  thrir  enKineeriiiK  de]>artiueot  liad  been  ^uc\x  tliat 
they  ka<)  recriveil  firu  order*  atunuiiliui;;  to  £3,930,  iiiiil  they  had  aeti'  in 
tcadartfor  £21,510  worth  of  ii<'ik,  luid,  u»  a  guul  dvul  uf  lhu«e  tender* 
were  for  gouU  uf  their  own  speoiatitiei,  they  mutt  necure  a  (ulr  iihare  of 
theiD.  Tlie  prolu'jlion-.  of  imuther  depsituirnt — the  e]jei:ialitie<  uuuiu- 
fa  lured  hy  Mwsr*.  J.  K.  I'eaM  .V  Co. — hail  lieeii  received  with  favour,  and 
tin;  hod  <u]>pUed  them  U>  the  Uourd  of  Tritda,  Uovef  ocuaot  railways  iu 
Amtralbud  H«w  ZwUod,  uad  orders  wm  io  IhihI  Cor  Nmt South  Wale*. 
With  regard  le  their  lamp  departmmt.  th^  ioA  n^^Mffmi  6i,S68  Unipa  ; 
hut  lhl»  number  might  have  been  I».'p»It  incrrawd  if  tlie  flirsm  .S.  M  >\.uj 
C irporatiun  had  been  rca«ly  for  il  -i  i  They  had  Iweii  pa'eing  thj "U^h  i 
time  nf  trnuhle  inherent  to  the  early  atage*  nf  muiufscttue,  couxeijUCDt 
upon  tlie  iHlui-atinn  of  a  new  alalf  of  emplovi'ia,  and  thmfoN  (or  aiHiM 
time  they  oea<«d  to  pukh  llie  lamp  trade,  (le  w.w  infonned  thea*  difR- 
(lultiet  were  over,  and  (hat  the  Hiram  .S.  Maxim  forporatlon  were 
now  prepared  to  give  |irc>mpt  drlivery  of  a  very  «ui>erior  lamp, 
and  Uierefore  they  ahuuld  reoonimenDe  to  puab  the  buiineiM.  The 
rcL'ent  iadejieudeut  teata  thet  had  iua<le  ahnwRl  the  Maxim  lamp  wai>, 
indexed,  a  raarrellou.i  ime  ikod  iiiuiit  comnuind  a  large  Male.  They  were 
lieuding  out  iv  triU  fthipnient  to  aii  Auitraliaa  curfKjration  wi:h  a  tender 
and  a  cable  c  xle  fur  tliem  t  j  order  10.000  hiiiips  |Kr  annuiu  for  three  yrara, 
which  tlwy  ho)«il  to  secure,  while  they  »etc  in  treaty  withtereral  agent* 
at  different  p-jri-i  tu  take  from  6,000  U>  33.000  lampn  i-er  annum,  and  were 
it  not  for  the  difKcultivi  already  alluded  to,  many  u(  tbine  wuuld  hare 
been  fixed  up.  In  addition  to  tfas  Hatdm  iurandenci^nt  limpllMy  hud  in 
active  progreiii  the  pruduoltoa  of  an  ans  lainp  that  for  priee,  efllcieni:T.  and 
ainiplic.ty  would  beat  anything  hitherto  kiioan  tu  the  el<rciric  world  it 
w,u  a  coiiibinat'uii  of  two  AmeH'-an  i\ud  uoe  Kuicli^li  |iatcut4,  au'l  their 
r.^prI^sent«live  w.w  ii  )W  in  the  State*  arr«iui;iiig  f.  r  the  am»lgiiiiinti  n  'f 
ih.itfi-  patent  rigbtn,  while  s:>ino  \,bC<0  tatnpn  were  in  emiw  of  mmiui  i  '  ui" 
in  thi»  country,  lie  expected  they  would  |>ut  an  *tc  lanip  ou  the  UiiiriieL 
a'xmt  the  midiumm  ■  1  lOl  that  would  Iw  a  potential  revolution,  and 
muatwvfuro  the  bulk><.  tin  lamp  trade.  Negotiation^  were  iu  progreu 
for  th»  Biii]uiiitioa  o(  anottwr  important  bwiiHie,  wbieb  wonid  prol 
MMMlUtOMliMIMMOf  Mfitkl.   Tbt  ntWTt  Md 


I  00.  (LTD. )— Tho  aainial  mMtiiie  of  ihirdioM«M  b  Ibia 

company  w»«  held  on  Uoaday,  and,  io  the  ah«euce  of  every  MM  of  the 
direct  ore,  Ur.  A.  VaughanStereDt  (a  trustee  for  the  deb«utare-holder< 
preaided.  Answering  a  aharohulder,  tl.e  solicitor  to  the  cum(«tuy 
I  Mr.  H'llmiM;  faid  the  director*  were  on  the  other  side  of  the  Atlantic, 
and  would  not  attend  that  day.  The  rucetiog  »»*  called  by  the  diret.'torB 
io  ttccnrdaoiT  with  the  articliM  of  ax* Delation.  Mr.  Vaugban  Sli^veua 
•aid  Mr.  S.  l'oi>e,  '.,  wit*  a  tru'lw  fur  drl'pnture  h  >lder^,  but  ho  had 
reaigiiiMl.  He.  ho'.^Yver,  rpiite  a^fifei  wj;h  the  Mchcme*  of  rooun 
■Iructiou  u*i'iut  tj  l<c  aubmittrtl.  The  delicnturc  hUder*  howl  held 
a  meetiog,  and  were  uat  wtiafiml  with  tbo  aocurit;  tbty  bold  "h  the 
imfWtiM  itt  BimiDghan  and  .Vaiuiheaier,  «gd  tMy  aW  ■grcdl  to 
rceonttrueUun.  )«eaoa«l(  waathuu^dit  iinpiMlUe  for  tin  «oae«m  to  go  on 
with  Kuch  a  Kiiulatuue  of  ]oa!f  around  it^  neck.  He  I'ould  otfiT  little 
explanation  of  the  account^i  aubmitted.  A  protit  of  J[^,032  h.ol  apparently 
iieea  loade,  but  he  cujld  ufler  »ut  expLuuitiuu  a-i  to  ita  (li>|HAiaI.  The  whole 
daUt  balanoa  t3  l.»i  yc:ir  wa«£66|i5G7  19<.  9>L,  and  the  n<Ket»  hein^^  liiken 
at  the  aiuoutit  orii;u>ally  valued,  the  ahare  capital  ahuuld  be  written  down 
to  th.t  amuunt.  Thore  hiv*!  been  a  plant  iu  Manabtattr  tw  niAing  tl 
wire,  bit  it  hal  bccu  >>j]d  and  tbc  proi  ee<U  paid  to  tlw  trustees  for  tli. 
de'ienture  holderi.,  ;A  Mr.  Chapman  x^ked  if  'here  were  any  i>(  the  vcndort 
And  of  the  original  aharehMder.4  left,  mid  '.li  '  liiiniian  »aid  they -till 
(oriaed  lbs  diroi'tvrat*.     lie  did  Dot  think  the  dueLlois  bad  ttied  tu 


wrri'k  tlie  cuu^j.a.ij,  and  pointed  out  in  atuwer  to  »>me  acriuiuuaui 
rnmarka  Ur  Mr.  Hawkins,  that  Mr.  I'o]*  Itad  lost  over  £10.000  iu  liliyaliun 
in  oonnectiou  with  the  company.  There  were  .^li>i>  other  heavy  1  jien  in 
I l.r !  r  finfry  ;  in  la-t,  the  only  person  whr,  vud-'  -.c v I'lir^  "  n  ui  the 
I  iiiiirn  WW  Baron  Orsnt.  who  netted  Tl.r   [  ■■  Im<.;i_.'  -lure^ 

were  iihietly  lield  iu  America,  but  tbwe  were  32,000  ordinary  abareo  held 
in  Knilaod.aodof  (]icM81j07fl(JiMWindiii»iMtiMtian.  UltiB 
ii«Gounl«  wtn  adoptad.  and  th*  nconatniotioa  wAtm  um 


NEW  COMPANIES,  8TATUI0BY  BETUBNS,  &o. 


CROtrtBEft  *  OaV  merftlCAl  IHOUBTRIEB  ltd.  -Regi»terad 
Dec.  21,  with  a  ra;i1tal  of  £10,CCO  iu  £1  tlwie-,  to  acquire  the  huainefx  of 
f  V  .A-lher  \  Co.,  and  to  carry  on  the  buainena  of  an  eleetrii  supply  com- 
pun  t»  ill  ite  tiauobes.  The  aul'-ti ibfi*  are :  E.  K  t  rowther  (eleotri'jal 
engineer  and  coutraclor),  C.  A  I.A'kby,  jun.  ^elecUical  eagiuear),  J.iitewait, 
M.  Ciiltratweil  (ruuira-  tor  ,  < ',  A.d«  It.  Ontvgir  (tlMtmil  aiiiBiBMr)^  Sk 
.Haandtn  (boating  engineer;  aad  W.  If.  fVbillaliar.  E.  P.  Crowilwr  it 
Ortt  liiaiia)(iBg  director. 

BUOniOAL  TRARSPOn  Ain> rOWBEW.  (ltd.)— KegiaterctI  l>te.  19, 
with  a  capital  of  £10,000  in  £10  tbart".  to  apply  f' -r  psi liunieilUiy  or 
other  powers  to  o>n''tnict  tramiv,iyH  ur  ]ii;ht  railways  aii<)  a  hridgOBlld 
wort%  appurtenant  thereto  iti  .South  llayhiig  ami  rlaowltere,  to  cairy  on 
the  buftineiis  of  tramway,  lii;ht  railway.  Ac.,  oonstmctora  and  i>ro)ii  |.:t  j„ 
eia«tri«al  •ngtaoera,  rlcctriciao*,  auppUen  of  eiectricity,  .^ic  Tlie  lub- 
Mribm  iMiuda  J.  W.  HarnM  {«iTil  mawuii.  U.  Hoirilt  (M«taicrk 
T.  rtiSoclt  («i8UNor}aiid  J.  P.  BiaboD.ln.C.K 

8T,  HELBRB  BLBOTRIO  LIOBTIHO  CO.  (LTD.)— Rei^red  Dec.  21 
with  a  capital  of  £10,000  in  JL6  abarea,  to  carry  on  the  buaiiieio  uf  clec- 
triciauH,  eleoti  iral,  tnchsDical  and  chemical  eD(;iiieer«,  fto.  Theauli>>  ril>era 
are  K.  K.  Oripi^or  (electrical  en^iueer^,  J.  L'.  WiKham  (cB|^M«r),  H.  J. 
liead,  H.  L.  Itutclter,  L.  A.  Ifards  (engineer),  \V.  C'hriatm.n  and  U.  f, 
■  Uf  row. 

(LTP.'  -  R.'!rlatered  on  Tier.  19.  with  a 
to  I  4 ^  huaiiiet)  lueulioueil  in  M 
ngreemoDt  with  the  > m wlidated  TiK'^dioQe  Construct iou  and  Mai»lfai'tlir< 
ing  Co.  i  l.td.X  and  to  cany  «■  (1m  bii'lneiia  of  clo-rtri.-ians  allttrioilMlid 
genend  cugiueera,  »up]>li«t»  «f  f^Mkrioity,  tolegiMph,  teluphoMMd  ihelria 
lighteoQtnolon^Ae.  Tbo  finit  ^Meton  ara  H .  V.  ittHuiaa,  GL  WooDry, 
F.  W.  Kfirind  C  K.  llviiiiUa. 


VILLIAMSOK   AMD  JOSEPH 

il  il    [  M.OOO  in  £1  eh«« 


CITT  HOTBB. 


MBHOKAIDA.— Bank  nte  6  per  cent.  (Jan.  3,  1901).  Price  of  nU-a 
29,jd.  per  oi.  (IVec.  27).  Cou~il«  (2i  per  cent.)  %i— 97  for  monij, 
97i-93  for  aci^mBt;  3|  per  ceiiL  97-97i  (  Ian.  3).  Stocks  and  Sh« 
CoatimiatioD  Dm.  JaiL  14  and  Si9 ; 
D*yi,laii.  Uandol ; . 


Tiokot  J>iu«.  Jan.  16 and 30;  Ptf 


SLACK  >AT(ntDAY.  — Amon>(4t  the  entoi  priaee  probably  involved  iu  the 
dowofaU  of  the  London  and  Ulobo  Kinaoce  Corporation  i«  the  Biker  street 
and  Waltlfa*  Riilw^,  tha  jmepeetu*  of  whi.  h  le.-entty  agi^ieared.  The 


BJMfHS  TBAMWAT  MS  KMLWAT  nUUPflO 


Ahcrdaea  Oarporation .  . 

'Birmingltam  IVainwaya. 
Rlackpuul  Curpciratiou... 
Blai.-k[i<x>l  aud  ^'leetwa«d 
Bolton  Curpamtim  u....l 
Bradford  Con>«MiM.- ' 
Briahaae  Trams   

•Biiatol  TrAirn  *  CarrUge 

'liucuoA  Ajntk  Belgrauoj 
Central  LoBdOB  Bail  way  i 
City&SoalkLiiai^  Ry.j 

Cork  Blec,  Tracas   

Ikivor  Uorporatioo 
Dublin  A  Lucnn  Hly, 

Dublin  United    

Dublin  Soutbrn)  UuU... 

•Duu'lee  Corporation  ... 

'Olasgow  Corpormtaoa  ... 

Tl  ull  <_'i  irj;.  inil  

*l.i  v»^r{i'-'f;'l  C!'-ir]>ira'.i(:'ii. . . 

Liverpool  Overliead  Kly. 
'SlielBeldlYu 


Week 
Mded 

s 

1 

lae. 
cr  Dec. 

No. 

W«:li« 

1  AeoKEoan. 
lAoKiinit.1  ^'g2t, 

1900 

£ 

£ 

£ 

4^560 

11 3,365 

+  4,793 

„  27 

265 

+  110 

7,  J 

2a,196 

+  7,603 

^ 

221 

+  £ 

LI  Li 

20,325 

f-  8a 

..  30 

1.,'iyL, 

39 

30 

I,0i7 

^■  "714 

39 

22,535 

+  7,285 

Nov.  14 

2,137 

-i-  432 

19 

35,691 

t-  6.8W 

I>ec.  23 

'1,970 

-^i,9;ji 

26 

8B.678 

1  3.333 

, 

2,7ib 

^  3b7 

21 

6;,6» 

t  5,'^ 

'l.OU 

22 

116,479 

1,701 

+  "759 

26 

43,273 

+17591 

„  'i'> 

453 

t-  40 

t>Z 

21,193 

+  1,577 

1S5 

V  27 

39 

ii,750 

+•  651 

„  2a 

f  2ti 

2b 

2,456 

+  Aii 

„  28 

l.lf?. 

+ 

2f. 

105;.Vi , 

„  2« 

817 

■1-  152 

2(1 

2.S,307i 

+w,m 

,.  2h 

+  12S 

„  29 

9,»30 

+  l.Oit 

23 

1,833 

+  1,112 

'26 

36!8ll 

+  19i785 

,.  22 

9.053 

'  1,840 

51 

4«;,3'li 

+  55  089 

,.  3(1 

1,3  J? 

+ 

26 

42,571 

r  S16 

,.  JO 

j,J50 

+  1  21B 

62 

m,i27 

♦«,19» 
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Mpitd  «(  flibiiBa«rtkkio(  wu  £3^000.  ItcpoitlMttk 
loDawaalftnaMM.  Tlw«eaalnMtiaBiihhfi«Mcr,«««w 


OraWUDATB)  KBRT  OOIUBRnBOOBPOSATIOII  (im).-~At  «  general 
mMtSns  on  Mnod»j  •  (bkrehoMvr  (Cnl.  Stuart  Hurifoo)  tugKeMed  th<i 
•dritaSility  nf  i-ns'ir-liin?  elcririr-ity  w.>rk«  in  ont-r  tf.  atili'*  the  ir«»I<i 
fiipl  »1  Ih.'.Jhnif-,  l-i  ti'ily.  tl.r  ihivirin  III  iM',  ' »  Driicoll)  ukl  the 
mattrr  wa^  r-n^  -.^hit  h  wuMi4  receive  thr  RfUnii  in  i  '  : '  i'  lirr-'UiTt 

ELECTIUC  AND  GENERAL  INVISTIUMT  CO.  LTD.;— WurranO  for  the 
diviilfDd'!  i>u  tt.e  b  ]«r  c«iiL  cuuiuliitivc  j  I'efv'Kure  hli&r«fl  umI  the  taterim 
diviJend  ■  i  10  i«  r  •.nu  ou  the  oiJiuirv  •hartu  have  \teu 

ELBCTBICIIY  SDFPLT  CO.  FOK  SPAIH  (LTD.)— A  pelillun  ha«  Le«n 
prvwutnl  to  the  High  Court  of  Juatio*  to  (aoBrm  «  tfteitl  reujlutiuii 
raduciDg  the  capital  of  the  oompan;  from  £100^000  to  £6,000,  ami  will  be 
liewd  oa  the  16tb  ioat. 

UmDOH  ELECTUC   OnitOB  00.  (LTD.) -Tha   fourth  ordiuary 
I  UMcting  WM  tu  have  been  held  ou  Mondaj.   At  there  were  not 
abarehuliUn  nrasaot  to  farm  a  quorum  tlie  aieetjog  wai 
for  •  wmk.  n»  diaimiM  (Umk-CoL  T.  T.  TumbuU)  aid  • 
r  il  bwOm  had  bM  imnImA  to  tiM  dndv  Mt  «ut  Iv  tiM  taid, 


on  th*  Ulb  idt  «iU  to 

9th  IKHt. 


ooIUm 


BTOCK  EICHANQE  HOTICEB.  'I  hir  St<wl(  KichaoKP  i .  lui  iiti.*  baa 
ari«iot«d  Jan.  9  a  «pivial  nclllii  i;  day  in  the  prn\ri«innal  t  Lillcateit  for 
£100,000  4|  per  eent.  fir>l  lUbentuni  «t<n  k  of  the  Btarkktath  <in</  Ortm- 
vith  Dlttrirl  FIfririe  l.i'jhi  ('n.  (/.iJ.'i,  and  Jan.  16  fur  the  proviaioual 
certificate*  for  £328,744  4  iier  cent,  fint  miartasga  debvotui*  elodi  of  tha 
l.onrlim  I'niltd  Tramtrayt  \  ljtl.\,  and  tlie  •toeke  have  been  ordered  to  ha 
i|u<ilcd  in  the  LlTidal  li*t.  The  cuuiinittF*  hat  elan  been  anked  to  appoint  a 
i<|«i  i.il  wittliuK  duy  iu  and  lo  i;rual  a  i|uiilatinn  to  i.'73.000  4  per  cent, 
del^oture  ilock  al  lli«  Kensiwfton  and  Knufht^ridf/e  £]t<irir  Lighting  On, 
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Compiled  bj  K.  K-  Fmirnkr 
D'Allw   ^  435 

Supiily  W'lr.  ■  I  :u'ii  ".T.A 
lYscli.  *l  NniM  on  W»wr  t'dwwr 

fnr  I'lU'cti-icuI  PurfMa  4f 

!■'.  yc  Vr„ko    456 

\)rre«pondeDo:;     438 

Muoioipki,  Fottiga  had  (hSBtni 

Nous  *M 

Tnda  Hotv  ud  Hotbw  — >  445 
CampaoiW     Hltliaill  Mid 

Bf-jwrU  .„...._   443 

Kew  C<iTnp»nlM|  Aol  4S0 

City  Kol*    461 

OMVMrfirHttralirt  4«S 


I  teUti  wUch  we  publish  as  a  gupplement  to  our 
t,  gWes  a  cpmplet*  noeonai  >of  tlu  jneieDi  state 
of  deeWdly  supply  Ln  the  TTaitad  Kpgiom.  Ymt  by  year 
the  nomber  of  supply  gtalions  increUM,  tod  tboee  already 
in  existence  continue  to  develop  at  an  eBomou  nte,  so 
(bat,  with  the  co-operation  of  the  large  powor  dUbUmtion 
MfaanMr  it  will  probably  not  be  long  before  almoitt  every 
yillttgA  will  be  blessed  with  electric  light  and  power.  This 
year  che  direction  of  progress,  apart  from  mere  increase  in 
lamp  and  motor  connections,  wfaioh  is  npiemiited  graphically 
in  an  article  in  thia  i?sne,  in  npjiarent  in  the  steady  jrrowth  of 
the  employment  of  coutiiiuoua-  current  for  disthbutian,  and 
In ftgnAml lettUng  down  to  BtaDdaid  BnM of  teign  in  the 
ease  of  new  statioD<).  It  i.-^  al.^o  satisfactory  to  note  considerable 
ledoi^ODa  in  the  price  now  charged  for  current.  The  engi- 
Mem  of  IhaatattoM  ia  «pmtiao  aod  Ite  ooandtlag  MglneerB 
who  sro  responsible  for  tho  erection  of  new  ones  have  given 
us  every  araistanoe  in  the  preparation  of  the  supplement,  and 
iImn  to  laadir  to  Hum  oi 


It  has  lictn  our  praciice  to  publish  at  this  time  of  the  year 
a  map  of  the  United  Kingdom  showing  all  the  towns  where 
tlMrtaHf  wap^  norlni  «•  in  opamtioi  or  in  pagnu. 

Latterly  this  map  ha.I  boconie  vfiry  nincli  ovorcrowded  :  and, 
owing  to  tho  oontinued  extension  of  olootricity  supply,  the 
printing  «r  Wf  InWlUgniia  nup  of  Uw  Uofl  luw  now 

become  practically  impossible.  Wi!  nre,  tLortfon',  reluctantly 
oompcllod  to  discontinue  it— a  course  which  we  had  to  adopt, 


for  aimilac  nanns,  in  the  ease  ot  ooe  map  ot  eiectcieit/ 


PAKTicruiB.s  sro  fiven  in  another  column  of  an  important 
arrangement,  almoat  amountiag  to  what  Amahoans  term  a 
"oomUna,*'  betwew  the  British  Eleotrie  TraeUcn  Cta.  nA 
the  Bnigh  ■piecfTi^-n.!  Engineering  Co.  The  agreements 
whieh  have  been  drawn  up  and  signed  between  these  two 
oompariM  ptovU^  on  Cha  on  Iwod,  lor  tiM  klMcptfon  of 
Bru.(ih  capital  into  the  British  Eleotrie  Traction  Co.,  nn  ),  r>ti 
the  other  hand,  foe  the  placing  o!  ordara  tot  electric  tramway 
equipamt  oal  pbol  «llh  tho  MOiwhatoring  oompuf.  Wo 

regard  this  rtif  pnKlunn'nt  &b  being  highly  farourablr  to  tbo 
promotion  of  British  interests  in  eleotrioal  engineering,  and 
it  hao  out  ImoI  ^ 


"  A  wontxarui.  iaveotioB,  bat  don't  bring  it  down  our 
way  t "  Booh  mo  fbo  ottiMo  of  onr  gnndpocHito  tomtdo 

the  steam  railway ;  and  fiuch,  it  would  .wein,  \9  the  attitude 
of  the  public  to-day  towards  undei^round  electric  railways. 
STunmoN  and  Bninn  worn  Moodid  for  Ihiir  gMuna,  Imt 
were  urged  to  j  ,t  t'loir  railways  as  far  away  from  towns 
as  poasihlo;  and,  in  more  reeent  Umee — ^tn  iiact,  on^  last 
Tuesday— neelhif  ot  MUHnglon  honwholdoM  doeidoS' 
that,  while  "  no  one  who  had  enjoyed  the  qnioksc.s.'!  and  clean- 
liness of  these  new  ondaignuad  eleotcio  milwi^  would  wish 
to  oppom  flw  mnllipliaoliaa  of  tlmn,  In  ocdar  that  tbo 
interests  of  residents  in  Paddington  mij^ht  bo  hoard  in  Parlia- 
ment it  was  neoesMuty  that  they  should  technically  oppoaa" 
the  m  In  Om  eoBstraotioQ  of  an  mdNgtoand  dootrie  ail. 
way  in  their  neighbourhood.  Nor  is  this  delicately- expreaasd 
aversion  mere^  formal,  for  «  oommittM  baa  bain  formad 
for  the  purpose  of  laiaing  Audi  fiir  aotfvo  opporiHoo.  Moan- 
while  we  a  wait  the  decision  of  the  committee  recently  appointed 
by  the  Board  of  Trade  to  enquire  into  the  alleged  viboktion' 
troubles  from  this  type  of  railway.  Bxagffamtlanfl  thera 
undoubtedly  have  been,  in  the  statements  in  the  newspapers, 
with  regard  to  the  extent  of  tha  djataibanoaa ;  but  it  la 
important  that  if  any  aerioaa  vibntioo  does  oooar  tbo 
conditions  should  be  determhied,  in  order  that  a  suitable 
roinedy  — for  a  remedy  is  undoubtedly  available — may  be 
applied.  Nottiing  is  more  foolish  than  the  popular  suppositioa 
that  tha  Tibratuw  InaUaa  alleged  to  occur  along  the 
of  the  "Tube"  are  fnhfr'mf  in  either  oloctrio 
the  Urealhead  system  of  tunnel  construction. 


^  Kj  .  d  by  Google 
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Trb  qaht  auraOMnn  idw  Ins  got  sbaat  in  Am  pnUie 

press  tliat  tLc  return  currents  of  deep-level  electric  rail- 
w^s,  such  as  the  Central  London  and  tbe  Soath  London 
Btilin9a,«n  baugilit  irttt  (bmAiI  chuger  to  gur  miA  mim 

pipes.  The  iJoa  appears  to  have  been  -started  in  tho  cohimnB 
of  a  adantifio  but  non-technioal  coatomporarjr,  wheiein  an 
■itiidfl  nt  forth  ia  prahancial  mathwnatiBB  tin  aluming 
rate  at  which  tliene  luftal  pipes  are  dissolving  awaj.  As 
SO  otten  happwUi  iha  mathamatifB  wsie  built  on  an  aizy 
fanadatiea  of  impoBiibb  amtmpUaBB.  cxpircnioo 
"earth  retara"  ia  only  hj  the  greatest  courtesy  to  be 
»p^M  to  the  raturn  path  of  th*  alaetrie  oumots  oo  thaw 
ndlWftjl.  For  ibe  major  portuin  of  fht  ntiiRi  MIMBt  ttlMt 
is  ample  p&thway  through  the  carefuUy-bonded  taidc  tMt ; 
for  any  leakage  from  theae  tails  there  is  the  maasm  iron 
tabular  sheathing  by  vbteh  tbe  entire  lailvay  in  surrounded. 
Hmm  mast  be,  it  ia  truti,  a  certiun  amount  of  external 
leakage  into  tho  subsoil  vhere  tha  eoodoetivi^  of  the 
tube  is  interrupted  by  imperfijot  eleetliflil  eontaot  between 
the  iron  flangeB.  But,  having  legud  to  tha  tBtaner  in 
which  these  Greathe&d  tunneLi  are  put  together,  we  cannot 
ooDceiTe  that  any  considerable  break  in  oonduotivity  can 
ooenr  in  any  part  of  them.  Howewr,  even  if  we  accept 
the  asTODiption  that  leaka.qr-  cnrrents  <\o  stray  lieyonJ  tlif 
outside  of  tho  tunnals,  we  are  pu22.1ad  k>  know  what  goa  or 
imtH  pips  tbey  can  enoonnter  at  a  depth  of  60ft.  or  more 
below  the  surface.  Can  it  be  that  tbe  critics  believe  Iheae 
already  enfeobled  stray  ooirents  have  enough  vitality  left  in 
tbam  to  jmk  Ibdr  mj  thioagh  aUqr  tad  gtml  to  the 
nrfaoe,  and  work  serious  mischief  there '  Tbe  dnngor,  in  "m-h 
dwamstanoas,  is  radooed  to  a  qoantity  of  such  infimtosimal 
nMfliitnda    to  1m  iilminaM*  obIt  br  k  iniilhaiii^****** 

Whkx  an  engineering  stnicttire  has  been  deaigneJ  and 
boilt  on  a  aacrow  margin  of  safety,  it  is  highly  dangerous  to 
try  to  tmtify  way  iwfatiBMi  dalMt  by  boibig  ImIm  In  tk 
Through  tbe  neglect  of  thi.'i  geuerfiU;  obvious  truism  a 
•enoos  aoddeat  oeoorted  last  June  to  one  of  the  paosengat 
lifta  at  tha  UmSim-hMtt  Stttfon  on  tha  Oiiy  and  Booth 
London  Railway.  Tho  report  of  the  Hawi  of  Trade 
inspaotor,  Ookmel  Yoaia.,  has  just  bean  issaed,  and  ia  an 
instraative  ftNnmaBt.    It  appoan  that  the  puUafibaft 

supporting  the  lift  cage  wa-  originally  designed  with  a 
factor  of  safety  of  under  5,  a  anfficient  margin— ai  the 
inapaator  obsema— liw  the  naro  ilaaA  load,  but  not  a 
liberal  allowance  for  the  alternating  live  load  imposed 
dating  tha  ravolntion  of  tfaa  ihaft  To  make  matters 
wotie,  howavar,  wbao  It  waa  ftHul  Uiat  tha  pulley  would 
not  keep  its  place  on  tbe  shaft,  the  already  heavily  strained 
natal  oi  tha  diaft  was  still  further  taxed  by  having  two 
bolas  diilM  into  it  and  tapped  for  a  couple  of  aet  aowwa  to 
ba  placed  on  either  side  of  the  pulley.  This  looks,  indeed, 
like  dreadful  bungling.  Cracks  natanl|y  apnag  Vfi  iasida 
tho  shaft  along  the  sharp  lines  of  tha  aaiaw  thxaadl  and  with 
flia  creation  of  these  the  end  was  inevitable.  The  shaft 
snapped  and  down  came  the  pulley  and  tackle ;  bat  even  then 
the  cage  wonld  not  have  fallen  bad  fhaaa  baan  a  properly 
iaabtrgtMriMdy  toaat.  Tha  gear,  hommr,  had 


baan  thiowo  oat  of  aetlon  la  oidar  to  affaot  aortyn  i^afia; 

.10  this  queetion  whether  it  would  havd  effeclivelv  prevented 
tbe  accident  remains  unsolved.  Out,  in  the  opinion  of  Col. 
You,  it  woold  not  hatabaai  allitatiTS^  iaaaniiab  as  to  pntlt 
into  action  a  rops  rnu3t  actually  break  or  slacken  suffiriently 
to  release  tbe  safety  oams.  In  tha  aotual  ooaditions  of  the 
aamtait  (ha  ttiotfaHt  of  tha  ropes  on  tha  ahaaTsa  vonld 
probably  have  held  them  too  strained  to  permit  of  this  release. 
Aaaoidiogljr,  tha  laport  embodiaa  a  raoommaadatioo  that 
paasangar  lifla  dwald  be  provided  irith  an  addldooal  npa 
passing  direct  from  tbe  safety  elntcbes  over  the  pulley  to  the 
oouatarwfljght,  a  modifioation  »hlah  wonld  provide  against 
the  repetMon  of  aaoh  an  aoeidnit  In  tha  fotnra. 


Pacific  Cable.— Tho  Agaute-Goneral  of  New  Sonth  Walaa 
and  Victoria  have  been  appointed  lepiaaiiitativBa  of  Anatratia 
on  tbe  Paaiflo  CaUa  Board. 

Lecture.— Prof.  Silvanaa  P.  Thompson  delivered  an  e%'eniog 
leotoreon  Wednesday,  at  the  "  Urania,"  Berhn,  on  "  Faraday 
and  the  Ent^lish  School  of  Electricians."  The  lecture  was 
delivered  in  deniian. 

The  Elcctiical  Stiuuiajdising.  Testing,  and  Training  laati- 
tulioii.  —  VeattrJav,  iho  iLith  in>t.,  Prof.  C.  A.  Cams  Wilson, 
M.A.,  commenced  a  cuurHa  uf  k'cture:i  to  the  suniar  students 
of  this  Institution  on  "  Dynamo  and  ^^otor  Cimstruction." 

Personal. — Capt.  F.  L.  Lloyd,  R.E.,  who  befor.)  going  to 
Soutli  Africa  with  the  Electrical  Engineera  (K.E.)  Volantaata 
served  at  Pljrnionth,  baa  bean  appointed  aecretan  ot  tha  aon- 
mittae  apnointed  to  aondder  tiia  qoaation  of  maehanioal 
transport  for  military  services. 

Electrical  SngfaiaerB  (R.E.)  Voihnlaan.— Tha  Saoretary  of 
State  for  War  has  approved  of  another  dataohmant  of  thia 
corps  boinii;  raised  for  service  in  South  Afciaa.  It  la  to  aoB- 
ahl  of  one  iield  officer,  four  compauj  offloan  and  lOOaoa- 
comiiunBioned  (iftioors  and  men. 

Salford  Royal  Tt-ctnucal  Institute  — .\  .=;ppc'ial  coiirsa  of  10 
lectures  will  be  delivered  by  Mr.  W.  IJ.  Biirnie,  A.I.E.K., 
commencing  January-  24  th,  on  "  ("entral  Statiot:a  and  Electrical 
Distribution."   Mr.  John  Morris,  M.LM.S.,  will  lecture  on 
EagiaaaiAv  BaHmataa  and  Spaaiflaaliana." 

Finsbiuy  Mhulpal  CoHefa.— At  tha  Taehniaal  OoiUagti 
Finsbniy,  Prot  P.  ShHUNThflmpaoa  frill  leotnia  on  Wafaaa- 
day  evenings  daring  fba  Lntt  tana  OB  Uaguatbu  and  Elaa* 
tromagnetism.  Tha  Simday  leatnna  during  January  vUl  bo 
by  Dr.  E.  \V.  Marshant  on  Alternating  Currents :  andlater, 
Prof.  Thompson  will  resume  the  subject  of  Dynamo  Design. 

Submarine  Signalling.— It  is  anuouncod  that  Prof.  F.li.-iha 
Qray  has  perfected  an  apparatua  for  submarine  sir'nallin^. 
With  this  apparatus  he  has  succeeded  in  triuiifiniLting  tho 
sound  of  a  bell  under  water  for  a  distance  of  12  miles. 
Prof.  Gray  claims  that  the  use  of  tbe  invention  will  minimise 
danger  from  eubmarina  torpedo-boats,  and  will  nlao  peoteet 
veaaala  fmn  tha  dangar  of  ooUUoa  daring  n  tof. 

Crtia  MmnHteM  mi  Bapiiw>- 

Prteetlatsnaptha.  IMs«lRei»ir. 

I^ttkU — Cyprui   .............   Jaoe21,  1899  ...  — 

Pu<— UvMibua                      Mar.  8,  IBOO  ...  " 

f'*vnniw— l*uihoiro              ..    Xov.  26, 190O  ...  — 

IVmamt.uco— C«kr»                   Not.  29. 1900  ...  — 

ttobmk-UiMo                      Dec  22, 1900  ...  Jao,  6.  1901 

FalBwath— BUIma  ...............  D««.  8^  UOO  — 

Xmrilhs-Banstatt              Jaa.  ?,!«»  ...  — 

Swedish  Telegraphs. — An  official  report  just  issued  ahowa 
that  in  li<IUD  tbe  Swedish   telegraph  service  dealt  with 

i;,t)l  l.CXK)  messages,  of  whu  h  a  little  over  one-half  were 
foreign,  3,000  htsiag  pruts  telegram?.  The  correspondence 
was  greatest  with  Geriuanv.  ;  'ireat  PrUaiii  cominfi;  next  witli 
7,000  message'  loss.  Ttio  incriai^e  in  the  receipts  was 
li)4,000kr.  Titers  were  in  the  oo.intry  17s  Htstiou.t  under 
tbe  Government  servioe,  810  railway  telegraph  stations,  and 
tH  atatkma  baknging  to  pitlvato  oonpaaiea. 
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*  TlM  Pttent  Laws  Cwudttee^We  iMm  bom  *  well- 
injffiiiMwP  aouns*  tint  the  npoct  of  Um  DtpActauntal  Com- 
nittM  of  tile  Boud  of  Tnm  on  the  Peteot  Lam  ia  now 
«OPi|lflli!,  ead  bas  been  preaentad  to  tl»  ?iwUtoMt  of  (be 
Bmm.  tiwm  very  oomprebediim  np(»t,iad  tt  if  tetkvad 
tiist  ii  wiU  ttftke  aouw  yaj  intUit  MMomeodatieai  m  to 
the  proper  oanTing  eat  of  tlio  palMit  bm,  oad  hov  Ibej 
ought  (o  be  emended.  The  nfort  will  lii  fiMaahd  to 
ParliuneDt  on  the  opening  of  the  next  Seerion. 

Tadft't  BqpadmoBlliF— Um  JVW  Vofic  llnuhl  pablished  in  » 
imttt  taOM  M>  interview  with  Dr.  Tet>k,  in  which  the 
imwntox  HpliM  to  certain  of  hie  oritica.  He  denies  that  the 
aimteioiM  rigiiala  he  has  at  timaa  reeeived  are  atmoepherio  in 
Qii^«  and  Itatoa  hll  oonfiotian  that  they  arc  doe  to  oaosee 
luntotea  nnkamra.  Atnoa|ihedo  deotcMi^,  he  adoita,  pco- 
dueai  in  wlBmgj  Hentiian  qritoua  aflaali  mdoh  hnva  vaada 
liim  rinragrt  doubt  the  FM*^  valna  of  thcHB  ijfataB^ 
anniatas  ia  entinly  diftnol  fnm  tl|o  Sortiiaa  and  ia 
•ctnated  by  the  electrical  condidona  otec  a  abMtoll  «t  \aaA 
2,200  miles  in  length  and  breadth. 

^ration  and  the  Central  London  Railway. — After  oom- 
■ranieiitioa  with  and  on  the  invitation  of  tlie  Central  London 
fiaUway  Co.  and  a  committee  representing  the  owners  of 
honaea  in  the  vieinity  thereof,  the  Board  of  Trade  have 
awoilllad  a  oommittoe,  coneieting  of  Lord  Rayleigh,  F.K  B. 
(ehalnaaa)«  8U  John  WoUa-fiarry,  K.C.B.,  F.ELS.,  and  Prof. 
X  A.  Bwing,  VAA.,  to  oauider  to  what  etient  the  working 
of  dio  kaifee  on  ihe  Canttal  London  Bailwaj  pradaees 
▼ibntion  In  tiie  ajyaoent  bnOdingi,  and  what  altantioiia  ia 
the  conditiona  of  aacb  working  or  in  atrnattm  oao  ha  datiaed 
to  remedy  the  same,  and  to  report  to  the  Boand  of  Tiada. 

Falmoatb  Observatoty. — A  oiroalar  signed  by  the  Bishop  of 
Traro,  as  president  of  the  Royal  Cornwall  Polytechnic  Society, 
has  been  isaaed  to  bring  under  favourable  notice  the  need 
whkb  has  arisen  for  financial  aaaiatanae  in  order  that  the 
tnagnatio  observations  at  the  Falmooth  Observatory  may  be 
eenttooed.  The  oinnlar  pointe  oat  tlMt  now  that  electric 
tmai  hava  oaitondT  intaitaad  ifilh  the  magnetic  observations 
at  Giaaawidhi  andttMae  at  Eov  am  tbveataned  in  like  manner, 
addttiaaal  mvuctHiaa  ia  attadhed  to  the  uatotenMm  of 
aiaiwtio  nootda  at  lUaooih.  A  nmedr  that  might  be 
BUggealsd  woold  be  that  the  Kew  anthoeitiaa  ahoold  buy  the 
Fnlmoutli  Observatory  and  remove  their  instrument^  thither. 

Development  of  the  Swedish  Telephone  System.  The  tele- 
phone system  in  Sweden  iH  l>eing  developed  at  »  rapid  rate. 
Doling  the  three  arj  1 900  2  a  sam  of  no  leas  thim  £200,000 
ia  to  be  expended  upon  the  extension  of  the  State  telephone 
natan  alooa*  The  following  table  shows  the  development  in 
So  period  18M-1900  :- 

liSDgtti  !n  kt:i<.  JfrnnW  u(  unpmUu. 

1896    t,2,hbb   26,911 

1887     76,300   33,^9 

IBM    97.602   4Mn 

UDO   mooo   ...M....-  samo 

At  the  aama  timattanoaa  naatoto  loaa  flmn  2,306,000kr.  in 
1806  to  4.l00,000hr.  to  1900^  tfaa  aoat  ol  working  and  main- 
tenance advancing  at  tha  aava  tiow  firan  1^7,0<Httr.  to 

2,100,000kr. 

A  Large  Canadian  Light  and  Power  FUmi— Our  contem- 
porary The  Hlfetrical  n^orld  of  New  York  states  that  the 
Cataract  Power  Co.  at  De  Cew  Falls,  Ontario.,  haa  jast 
completed  the  inatallatton  in  ita  power  bo uso  of  ono  of  the 
largest  >.-lectric  geoeratora  tot  K^t  and  power  purpose  built 
in  Canada.  The  generator  has  a  oapecity  of  2,000kw.  with 
a  large  overload  capacity.  The  weight  of  this  generator, 
00m|^to»  ia  about  100  tons,  and  is  similar  in  design  to  the 
l,00Okw*  maehino,  two  of  which  the  Cataract  Company  now  has 
in  ito  venm  atattos.  Xbo  aapaaito  of  tba  Catamei  Power 
OoL'a  alBOtrfaplaiit  ia  bov  omr  lO^WO  and  ito  itation  is 
one  of  the  moat  oompieto  in  Oeaada.  The  two  Unaa  from 
De  Oaw  Falla  to  Hamilton,  Ontario,  a  diatanee  of  8S  milM, 
are  now  in  gncccsBfal  operatlonf. 

French  Sabouuiae  Boats,— A  popolai  aooonnt  of  some  of  the 
taoent  aabmarfna  boat  asparinana  at  Gbarinug  wat  p«tb- 


Uahed  in  yesterday's  Figam.  General  Andr£  was  present  at 
one  of  the  trials  of  tlie  "  Hona,"  wlien  a  two  honn*  enhmarina 
excursion  was  aeoompliaiiad.  Aoaoading  to  the  aoooont  ol  tiiia 
exonraioD,  the  auitifa  fMNT  la  «iu>Uj  elaetriSi  Tha  bant  aa 
a  whole  la  divided  into  Unaa  paito  abofa  tba  water  ballaai 
ahamtMr,  a  law-pait|  niiddta>patlk  and  atacn-pait  fit  tiho  htm 
aaetioa  tha  toipadoaa  and  tbatr  lanuhlng  madiinaiy  ai» 
atotiooadf  &l  tfaa  eenUal  aaetion  the  aoenmnlators  are  kept, 
and  to  tha  alani  aaetion  the  motors  are  aitaated.  Alluding  to 
the  posibilitjr  of  diaaeter  consequent  on  exhaustion  of  the 
acoumalator«,  the  article  atates  that  a  "combination  of 
motors  has  been  in  course  of  cjonstruclion  for  Honie  monthfl  so 
that  the  accumulators  may  l>e  cliarged  afresh  on  the 
spot." 

^neSBrtiMlon^  Jagor^tegMtt^— The  OoanoO  ol  the 

hnportaooa  of  tba  ooljaot  of  vorin  managenMnt  and  tha 
abatnoe  of  tadUtlea  for  ita  atodj.  In  ^aw  of  the  gnat  vahia 

to  jonng  engtneeza  of  a  knowledge  of  the  methods  of 
eeonomiesi  manufaetare  and  die  commercial  conditions  pre- 
vailing in  modern  engineering  establishments,  they  have 
arranged  for  a  course  of  six  lectures  on  works  management  to 

b<H  givpn  by  Mr.  A.  H.  Hiirker,  \\'ii.Sc.,  15. A  ,  ]i-Sc.  (who  ia 
himself  nianiii;or  of  an  eugiiioering  woclis),  at  the  Weiit- 
iirustor  Palacd  llot>>l,  Victoria  street,  Westminster,  voni- 
niBDcinj,'  on  TiiB--(lay,  February  6th.  The  proprietors  of  tho 
h.<i'nii,'i  conaentfi]  to  aasijt  tho  Institution  in  arranging  for 
tho  ilelivorv  of  thtise  lecturHH,  and  have  made  a  iuujdsonie 
donation  towarii,"!  meeting  the  e^tponne  entailed.  The  fee  for 
the  course  is  Vli.  <'>d.  ,  and  a  r^uouon  oi  2d.  Od.  will  be  made 
to  members  of  the  InHtitutioo.  Further  particulars,  including 
a  syllabus  and  time  table,  can  be  had  from  the  secretary. 

A  Safe  Lift. — The  follonnn^  interesting  letcei  from  Sir 
Frederick  iirarawell  appeared  in  I'he  Timn  yesterday  : 

Sib  :  i  MW  in  your  rditiuo  ui  Tui-mJ^y  ao  aonuunt  of  an  ioqueat  uj.>;iu  a 
loan  who  wm  kimd  fagr  takinx  |;rcat  pain*  to  open  tbe  wcll-guarditl  door  of 
tt  lift  (inatoad  of  tmHj  oiienloK  anotbcr  door  through  which  be  really 
wiahed  tu  pau).  aoH  wf.ti  «u  needed  in  killiag  himnU  becsnn^  whinlieliM 
opened  ihv  lift  de  r.  thi'  UU  was  not  opjsJts  llw  epHtagiailA.lie  Ml' 
down  into  ttia  Uft  hole  and  m*  Ullad. 

AkMi  lOor  t8y««tsi^ta>asaatobe  itsi%aiil  ia  ttJs  athst  aid  t» 
be  eiaeiited  by  dMarmit  tnmlbmltan,  a  msll  hr^nxiiK  lift  tn  uaiij  mm 
peraoo,  fur  vat  in  luj  houw  to  Hyde  Park  Oa4c.  It  waa  gui'led  up  the 
well  hole  of  tlie  ordinary  utaircase  without  anything  mirroandin^  it,  and 
aooew  wa<  obtained  by  miking  a  ipiteway  in  tiw  haod-raib  on  eadi  laodiog 
and  by  fitting  to  eocli  opening  a  spring  gate.  The  lift  itacif  wo*  &t4«il  with 
a  gate  ao  that  the  oocupant  might  not  tumble  oat  aa  he  went  up  frvm 
floor  to  floor.  I  cauwd  to  be  arranged  (not  aa  any  matter  of  inrantion, 
but  more  an  a  common  precaution)  a  aimple  deTioe  by  whkh  miate  ui  tho 
^priiiR  ■^.•'.m  could  be  oponn!  unlwei  the  lift  w&«  tipfiiwite  t<i  the  ispeainc, 
»iut  1  Kud  another  arruiif^miMii  hy  which  ilie  di>:rj  mi  iln-  Ufl  iMrf 
cntild  not  keoiiaMd  unlaaa  the  lift  waa  oppotite  to  a  apring  gale.  This 
tk^  bM  wsikad  psrfMtIr  iw  Utt  10  ar  la  yan  it  has  baan  ia  «iM«Bee  i 
I  eattr  (hnm     U  dih  nMiiilag,  and  I  hop*  to  go  up  by  ^  to-irfg^t. 

It  appear*  to  me  !h»t  if  an  »minp;*meTit  nf  IhU  kind,  by  which  it  would 
be  rendered  impoanit'i"  i^'^  uuy  lift  -I'^r  .-.n  any  ;I-Mjr  unlr^-.  tlie  lift 

•ate  tliir*,  ««m  in  geoeral  uae,  it  would  ]>r«TDnt  mxiy  an  acddent  aa  that 
wkMfMimarM. 

fiulltntion  fli  Maatrical  Btdtoaara^-^  the  meeting  of 
thia  faatitetion  laat  night,  FmL  Panr,  Preaident.  m  tba 
ebafar,  ibtana  annoonaad  tink'n  Oalaatto  loaal  aaation  had 
bean  famed— the  fltat  to  Iba  Indian  Bmpiak  It  waa  ala» 
annonnoed  tliat  Dr.  Oliver  Lodga  bad  been  alaetad  ebNi^ 
man  of  the  Bfarmingham  loeal  aaetion,  the  other  mMnbaaa  «f 
the  committee  being : — Vice  chairman,  Hen^  Lea ;  Oom- 
mittoe: F.  Brown.  Alfred  Colem&n,  Alfred  Dicldnaoo,  Q.  8. 
Jiani,  l>r.  W.  1.  Sumpn.  r.  I'rof.  K.  Thrclfali,  W.  Wjld  and 
J.  C.  Vaudrey  ;  Hon.  Soo,,  Dr.  D.  K.  Morris. 

Delimitations  of  tliB  variuus  loc.il  9>'c;ii)ng  wem  announced 
as  follows:  Newcastle-  tho  lomitlen  of  NdrtLumbcrLind, 
Durham  and  Cumberland,  with  MiddleKbr(j;i-,'h  ar.d  flcvoiiLud 
district ;  Birrainghatn— the  towu  dialrict,  wjth  the  ctiunlie.s  of 
Warwick,  Stailord  and  Worcester;  Dublin— u  circle  of 
26  miles  radiuH  around  tho  city.  The  deliiiiitatioa  of  tho 
Olaagow  aection  Im.i  not  jet  b«cn  s uttl'  J. 

Contrary  to  the  pablished  i»rrangeu>ents»,  Mr.  J.  B,  0. 
Kcrshaw  a  Paper  on  "  .Murainiiim  a.s  an  ELctrical  Con- 
dnctot "  waa  read  Mort  the  raper  on  "  Capacity  in  Alternate 
CniMBt  WaaUnib''  kt  Hr*  W.  8.  Uoidcgr. 
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'  11»  HargiMfM-BM  iMnlyll*  Altai  tlwmn.  Wi  an 
lafbnaed  tbat  the  lina  worlu  at  lOaainrilhiar  iteofMBft- 

t!on  of  thu  praoees  viR  be  ttuAj  for  du  eomiiHiiMiiinil  of 

mauufftotnre  in  April  next.  OwIdk  to  the  overcrowding  of 
all  electrical  engineering  works  with  orders,  some  delay  hae 
ocwurrod  in  obtaining  the  generating  machinery  for  the 
mddJewich  plant,  and  the  date  of  starting  has  been  more 

than  onci>  postiNjiitd.  Tho  Karnworth  ejtperimental  plant  is 
still  running  with  natiafactory  results,  alkali  equivalent  to 
57 1  per  ctnt  of  sodii  ash  being  obtained  direct  from  the  ct-ll 
llquora  by  boiliiiR:  those  down.  The  current  efficiency  of  tl»e 
Oidl  avcragf  ?  S'.U  per  ceiit. 

At  the  St.  (lubain  Co.'s  worka  at  Ghauoy,  near  I'aris,  the 
small  luHtallatiou  uf  tho  Haru'renveK  cell  has  ceased  ronning. 
sinw  it  lias  been  fduiiJ  tlwt  the  eeUs  were  too  small  for 
economic  raanuffictiirinfj  opi-ralioriH,  and  the  gcneriiliiig 
machi&t'ry  him  ul.so  been  giving  some  trouble.  The  plant  at 
this  work.s  wa.'^  oreoted  before  tho  large  cxperimcDtal  cell  at 
Famwonh  bad  yielded  soch  favourable  reituiUi,  atid  it  now 
intended  to  enliLrge  tho  plant  at  Cbauny,  and  to  erect  telln 
five  timee  the  size  of  tboao  ori<^nally  pnt  down.  This  eu> 
Urgement  is,  however,  postponed  until  after  tho  commenoe- 
iMot  of  nuaaCutniiiig  opentioos  iX  Middlewieh  ia  otd«r  to 
Ipattli!^  lb*  eip<il«mcmadiritb  ddi  iHgtiBdiiifaU 

The  Cost  of  Establishing  Mnnleiftl  Tdqdnna  flgittaai.— 
A  specially  appointed  itilephone  ildhaainiiliMM  of  dw  Fbili* 
mouth  Town  Cooneil  recentiy  rapocM  M  lo  4t»  OrtibOsli* 
ment  of  a  munietpal  telepboM  WMtnom  in  tint  towtt.  This 
report,  embodying  a  report  and  flttionte  by  Mr.  A.  R. 
Bennett,  was  diMussed  by  the  Ooandl  last  week,  and  was 
Tfdtitnately  nent  back  to  the  aub- committee  for  farther  report. 
—  At  a  me<:<tin^  of  the  Portsmouth  Ratepayers'  Asaociation  a 
report  from  Sir  William  r'reere  on  the  .'^abject  of  the  cost  of 
eetablishiug  ttilephoiiii;  c-oauuunicAtion  in  Portamouth  was 
discassed.  Replying  to  the  qaeetion  whetht  r  Mr  A.  K. 
Bennett's  estimate  of  £19.  10s.  per  snbscriber  ysM  a  reasou- 
•ble  figuri  for  the  oonstruelion  of  eschan^,'o  connection,  pro- 
vision of  lostrumentD,  Ac.,  to  f<jrm  a  cumplete  telephonic 
servioe,  Sir  William  I'reece  says : 

It  U  DO  lecrot  thm  i  tun  entirely  npKwcd  tn  Uie  EBUDicj|«^taatioD  of 
IdsphnMB.  It  ia  ui  imfxrwl  UinaeH^  aad  iboaUl  b*  in  Mm  likod*  of  th« 
1*011  fMfce.   Tto  manicijKtlit}'  in  jwliSed  in  entering  >  bunn«a  ao  mrj 

fiT>«^Ht(T^  <«n<l  ftul)jrri  to  »uc]i  Hfvrre  e<im]«titinii.     !  i^pivr  f^Ktimateii 
T*-  ilii-  I '.i,rluiin«ntV7  (^>iiin)iltee  of  ISftS,  Iwi  I  r|.|.hn<vl  U\  Att  wo 
bofarn  th«  riitiimiUM  of  1896  <m  in-oucuU  of  (lulic;.    My  eiUdMtw 

ef  1886  were  4tt  per  Mbantlier  in  I.jikIdd.  and  x'4S  iu  the amthese, 
ThcM  aathiwiM  wcr*  In  tbe  days  ef  Erou  pijea  aod  itutta.|i«r«M  wlrsa. 
Now  |ia|>er  cskl>lsi  au<l  earthrtiviire  coDduita  hare  b«ea  introduced,  and 
lirim  aic  luwer.  alltiougli  mat«rtali>  in  UMSHal  bave  |l^«e  up. 

My  e»tiimte  i-ir  I'orcitmouth  t«  £36  |*f  I'jl  s' ri"  or  :  £19  10»,  can 
only  be  for  eotnetJiicg  uery  ihcap  aud  Tcry  tsu-.y 

WjnIiMS  Telegraphy.— It  is  reported  Id  several  of  the 
A«iiia>lj«>iii  periodicals  that  the  Congo  Free  State  haa  agreed 
to  adopt  tlie  Manoni  syetem  of  wireless  telegraphy  (or  com- 
miuiflBtiaD  Iwtweflii  the  miUtarj  stations.  The  trials  will  be 
Bade,  tt  ia  nad.  btiwecn  Bona  and  MatedL  It  ia,  b«aid<B, 
widely  stated  that  a  project  is  on  foot  to  cttabliih  atatloui 
ailing  tha  zonta  iroin  Oraat  T^ritnm  to  Anihalto  to  nialatoin 
oosnmnnioatifm  with  tha  vest^k.  j  n  thai  ttada  Rmta,  Taiimis 
oidiar  voiaoani  wa  «aR««(  in  the  EngUah  mmb.  Tb» 
Dntf  ChmMu  ttaM  iba  otter  day  that  Ur.  liueoili  haa 
pnrohascd  bohib  had  at  Mnllioo,  near  tho  Lizard,  where 
boildinga  hava  heaa  aiMlad  and  heavy  machinery  installed. 
Tha  greatest  secrecy  is  observed  zeg&tdiog  tbe  experiments 
bafaig  carried  on,  bnt  local  report  aTeis  thai  Mr.  Marconi  is 
hoping  to  send,  within  throe  months,  wireless  mesMges  to 
America.  The  charge  for  transmission  of  mesaages  has  already 
he«n  fixed :  "  Atlantic  '  eablagmna'  at  a  haUpni^  a  woid," 
says  the  Birmini/ham  I'ott. 

It  instated  that  M.  Popoff,  the  well  known  Russian  authority 
on  wirtUas  tolegrapby,  has  roceivtd  a  dctinile  proposal  fr.:tm  a 
Kvudicate  of  Enghsh  capitalists  inviting  him  to  Loudou  to 
neirotiate  the  fl*le  of  his  patents,  or  to  join  them  in  exploiting 
his  pystc-ni  on  a  largo  scale.  M.  ropoll  is  roporLod  to  liave 
raBpoadt'd  fa\ ounil.ly.  It  is,  in  fact,  criniidontly  r-latcd 
that  the  ;^yndi(ttte  (Mjncemed  is  the  Intf-mfttinna!  M:irine 
Communication  Co.  (Ltd.)— an  o&pring  of  the  Marconi 
Winloaa  lUagngli  da  (Ltd) 


Tietoc 

A.  A  iramaa,  tha  aAgr  itoHiiua!  angineer  of  B^tt,  hae 
imanitadtohiiooiiiiDiiteaaiaportof  hit  visit  to  the  Paris 
Exhibition.  After  a  brief  deaei^tioii  of  the  salient  features  of 
tbe  plant  exhibited  by  some  of  tho  larger  manufacturers, 
Mr.  M'Cowen  dnwi  tha  fallowiDg  eoneltisiofis  :— 

LookinK  at  tbe  Aotrfaat  esldUla  as  a  whelr,  ooa  U  iinprwaad  iriih  the 
very  Kreat  dilhrene*  batwean  Briiiah  and  (.'oulinaatjil  pntctioa — tha  large 
alow  tpead  at«atii  gaoermton,  ao  gananlly  uaad,  LaluuK  up  a  vny  oonaidar- 
amnun!  nf  floor  apaca  aa  compared  with  tba  CKmin/  lii^ti  ippMl  arl* 

Iv^l.f  a<l<  I'tiyl  in  toil  oovBtiy  :  tbe  titant  to  whidi  pi.ly^.hw  pUnt  is 
*at(>iii;eki,  tha  DUinbar  nf  grm*  that  manufacture  lliu  t^  pc  plaoc 
No  doubt,  aa  aooo  a*  the  deinancl  for  auch  ariaea  at  bum*,  .>ur  alectricet 
fimia  will  lie  prepared  to  maoafactnra  it,  but  juat  at  pre>eot  tbe 
S'n.Unrntal  firing  jir*  afroa.!  uf  UN  in  t.Iiiii  liiir,  and  will  |irii!iaUy  aupply  s 
p;iM^t  iloal  >.r  t  hU  tjj>ii  of  j>l,\nt  l.t  i«ur  >«iuiitry  fuc  ouiiie  tiMa  ,  .  ,  , 
*l'be  Alajiiliu'ii  proBtfUraa  atad  par^MUctU^a  o{  the  eihibitkili  po^plaaee 
machiaea.  with  a  f«w  excetitloDi,  were  &.000  Tulta,  SUSOO  foMa,  and  Mqeles 
per  aec.  reaprctavely.  tbe  apeed  being  anything  betwein  70  and  100  rant 
]»-r  iiiin.,  the  atM«  of  the  tela  meiitioiivd  noging  fmm  SOOkw.  to  S.OOOOkw. 

A  DUuiU-r  of  large  power  (1.000  h.p.)  aia^b  r^ltndrr  rnginn  w«rr>  abowa 
<lii«'ctn'«pled  to  three JkhaiM  g«n«raUKra -iudveii,  all  typn*  of  cn^ioef, 
kin|;)e.  two.  aud  thrwcntuk.  vprtica]  and  horiioatal,  w<^n' din^ct-oouplod  to 
tiu^-phafe  gcoerkUira,  and  it  woold  have  bevu  rvtj  iotcrcating  to  aco  how 
thv  gvnenton.  drivt'n  by  tbe  difleroDi  type*  «i  eo^HN,  would  have 
l:ebari>d  wh<>ii  coDDcctH  iji  parklli'l.  Tbe  exbibitien  aatharHieji,  bowvrrr, 
otaHv  no  pnivi«i  m  f  ir  f\<U.  it  \w\r:tf  noly  {waalbla  to  run  th<-  tlin-  phjwe 
machinaa  on  >ip[i.imt-  rirni:;"  .... 

Altbougb  one  ia  bound  to  admirv  ttia  maaaiTe  appearunuB  of  aunie  of  tbo 
fam*  riowipesd  •opjaSi  •»  miicfa  in  eridenoe.  the  coiuplioatioaa  «(  eslvt 
giara,  and  tile  noiablir  «f  eua,  apparently  necenary,  employed  (a  eiieB«» 


lion  with  thf  nannintf  imj«re««e'l  me  with  flic  fchnplii.j'.v  th*  s-mill 
anjottnt  of -itirnlii-n  rl^[u^r^r.i  iii  uncmtiii^f  Li-.ir  .jivi;  i-l.uit  ,  au'i  i&r  I 
hani  aeeu  nothing  which  I  would  put  before  the  bighxpeed  eogiiM*  in  our 
own  slatlaB  for  aiNMa  Igfiillaf  sr  liaeiiM  purpoaea. 

Aabraseootbiaous-aumat  dyauDM  are  concerned,  I  believe  there  is 
very  little  to  i-hooae  between  ContinenlAl  and  Britwh.  There  ia  do  doubl 
that  tbe  commutation  on  the  Contiiiaata]  aluw-cpned  machince  aeen  running 
w»»  pr»fti-il'j'  pcrfiet;  wliether  they  <»»>  nblain  «u.  h  i.».>.I  t«'«ii^^' with 
l^rKf  -i/?  "j."  d  aeta  ia  anothar  qufwli.iu.  Kn  u  rulf,  ihr  ilf^^iun  md 
liuixh  f  tbe  iiiubiaoa  comjukred  favoui»i>l}  with  thti  beat  liritiah  make; 
•  i|fe}-#  from  (.'ontinental  firiua  for  this  type  of  plant  sboaU  beaanivl^ 
ou««id4)r<d.  In  ptlyphnee  work  Ontinental  manufaotuiera  are  undanbtedly 
before  u«,  and  when  w«  ift|Hire  j»l»nt  i-f  ty;-".  'i'lii^r  "  pmtMHinn  "  nr 
" traneforming,"  for  Ki>'>'i>.'  "ujiply  m  <  uf  '.lif  lU-i  nr.  uutlymj;  dU- 
triciA  it  will  c«rtaial;  be  deainble  to  obtain  tenders  from  -  ^m-  ui  \\\m 
firma  mnntinnad. 

With  rvfjwA  to  heflMV.  thtiw  ««M«  awraW  of  vwy  fnlerotiu^  type* 
exhibited  T?i*  "  Wlimfwe  "  water  tube  WM  well  to  the  front,  aa4  wOl 
be  worth  r  □.•;il>nuK  when  >[i>i,dlini;  new  plant,  I  believe,  however,  thie 
will  be  uo  nemaaity  to  go  far  afteld  for  boiU^ra  when  we  have  tbe  B>V>  k.^ 
and  alhir  w>U  koowu  typea  nuuiuCacted  at  booieand  giving  evety  t<K 
lion.    Britiih  boilera  were  well  reprvented  in  the  "  Uabcock  °  uid 
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IxsTrrnriox  or  MKCiiAyicvL  EsflrNisnits. 
Bp.vt.    Speciiil  I.ectuie  to  the  Urailuatw'       ii  ri,        Prof.  J.  A. 
Kwlntr.  K  ILS..  on  '  iiuuutttr*  of  Metala,"  illu«trat«l  by  laaUm 
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Ratal.  iHMnMHHi. 
3  /).«.  AJimMB  Lseiiira  i„  hg  IM.  t,  JL  B«ia>,  P.R,&,  en 
'■PvKliiBi  ItehMisa]  Fnt  Mma^  mU  HedetiilliMliBlkH." 

wisnnuT.  Amarr  iMu 
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SOUTHAMPTON  CORPORATION  ELECTRIC  TRAMWAY  AND  LIGHTING  SYSTEM. 

at  u.  a.  MiCHoutON. 


Southampton,  whieb  has  oome  promioently  berote  the 
public  within  recent  yeara  on  account  of  its  important  gco- 
grtphioal  situation  aa  a  shipping  centre  in  eawy  oouimuoi- 


ways.  The  electricity  works,  which  were  formerly  pat  down 
for  lighting  parpoeea  only,  have  been  adapted  for  lupplying 
the  necessary  power  to  the  tramways;  and  aa  there  are  ft 
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l-'ia  ].— Pi^  oi'  SocTiUMnoM  Euktbic  Sxrmr  um  Truiwat  Poona  SfATiox. 


e&tion  with  London,  early  saw  the  necessity  of  roconstructing 
the  old]|horse  tramway  to  electric  traction,  when  the  Corpora- 
tion acquired,  in  1898,  tbn  undertaking  then  belonging  to 
the  Southampton  Tramways  Co.    In  a  very  shore  while 


number  of  towns  of  about  the  same  size  as  Southampton,  and 

pUoed  under  very  similar  circumatanoes,  a  description  of  bow 
ihia  change  was  effected,  with  particular  referouco  to  the  mora 
oousual  leatures  of  the  installation,  ikhould  prove  of  interest. 


Fia.  2.--IirniuoK  or  VACHiNiHr  Koon. 


Messrs.  Kincaid,  Waller  ftnd  Manvillc,  who  arc  the  engineers 
to  the  Corporation  for  both  lighting  and  traction,  had  the 
work}in  hand,  which  baa  now  taken  the  lead  of  the  southern 
towns  is  the  matter  of  an  efficient  system  of  oloctrical  tram- 


The  electricity  works  are  sitaat«il  in  the  heart  of  the  town, 
and  are  in  a  Kuilable  position  for  the  dintributiou  of  energy 
for  lighting  and  traction,  and  there  can  be  uo  doubt  that  for 
undertakiu({B  of  this  size,  a  combination  of  the  station  for 
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urpoaea  if  maA  dMtnbk  and  caaiMfc  in  noddag. 
11  iriA  bs  sBflB  ban  Ifa*  iMoqinring  fin  of  powar 
iMion  (Rg.  1)  tlMl  tBunmmai  anw  of  eontiiraonc  eomat 

BMllfaMqfallhtGNBqitaihTOlHN^n*^,  vmrying  from  lOOkw., 
vUah  namfa  ouinit  mt  SOO  tollB  for  lightiog  and  240  to 
MO  TNte  when  naed  (or  trftction  paipoaM ;  ind  it  is  this 
pikllt,  with  the  aid  of  a  large  battery  of  TocTor  Mramalators, 
that  supplies  the  oarront  to  the  tramwajs.  A  Forranti  engine, 
of  the  latest  pattern,  diieet-coapled  to  a  Britiah-Sobuokett 


l«ikn 


IbtAuft-nUMpInt  onukta  of  Mtn  &  ft  W. 
■ad  eno  laaeadik*  Mkr,  loor  of  iHiidi  am 
•token  and  two  an  of  tin  B         A  oool  •ImtorialMB- 

Twor  is  nippUed  to  feed  the  hoppers  with  fnd  of  mull  slaek. 
The  ooal-bandling  gear  is  driren  by  a  duplicate  set  of  9  tuf. 
LundeD  motors,  with  worm  gears.  EoonomiBers  are  used  uid 
effect  a  ooosiderablo  saving  in  the  coal  consnmption.  The 
feed  pumps,  which  arc  of  the  tliree-throw  type,  are  driven  by 
steam  eogines  and  one  by  a  Londell  electric  motor.  The 
ftid  fipw  m  ia  dofiiaatt,  and  «Hi  fw  th*  tod  ^ 
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  B,  atwttagSwlKdi. 


Flo.     Piwaii  or  1 


I  or  mai  Um'. 


then  can  hb  uiilised  to  generate  current  at  COO  or  600  volt.'; 
for  the  tramways  and  at  200  volts  for  lighting.  This  hag  u 
double-wouud  armature  with  two  indepondciu  cjuimutators 
for  this  purpose.  It  will  be  noticed  that  ihero  also  a 
iMdanecr  and  a  lighting  battery  of  I'ntchctt.'^  Gold's 
make,  either  or  both  of  which  can  take  care  of  the  unbalanced 
oorrent  on  the  three-wire  network.  This  battery  also  assists 
ootha  peak  of  the  lighting  load.  A  Ciomptoo  motor  booater 


through  the  economisers  or  direct  to  the  boilers.  The  si 
piping  is  al9<3  arranged  in  duphcate,  of  which  a  good  view  is 
shown  in  Fig.  2.  Une  i  f  the  new  li.  A-  W.  boilera  of  tlie 
double  drum  typo  has  already  bean  aretted  on  the  new  site  for 
exten.^ion,  ai'.ii  .-^aine  of  tha  Baw  guMaatiiig  jhot  wfll  aisp  be 

shortly  put  in  hand. 

Reference  to  the  diagram  (Fig.  8)oCliielow  tension  switch- 
board will  be  sufficient  to  explain  (ka  general  arrangement ; 
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of  the  double  type  is  provided  for  charging  this  battery.  There  1 
are  throe  sets  of  Crompton-Brunton  alternators  of  120kw.  I 
capacity,  each  driven  by  a  M'lUans  on^^ino,  whiuh  hr.^  ht 
the  lighting  of  the  outlying  distcicta  ;  aLhi  &  tnutor  lilterDator 
takcvs  cart  uf  tbt  Jay  and  iii(_'h".  alternating  load,  rendering 
it  unneoeaaarr  to  ran  any  of  tlie  stSMU  alternating  plant  on 
tiw  Ufhk  load* 


and  it  will,  be  seen  ibat  tba  positive  and  negative  connections 
are  kept  qidte  apart  with  the  middle  wire  m  the  centre,  this 
Ih  Lng  for  protection  against  fire  on  the  switchboard.  Two- 
way  gwitcnes  are  provided,  so  that  auy  of  the  generators  can 

be  paralk!'/d  i.n  ll;e  main  omnilms  bar.n  for  lighting;,  and  the 
lower  p0(sition  makes  connection  with  the  tnimway  switoh- 
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and  negative  feeders  which  deliver  current  to  the  low  tension   on  the  network  by  transformerB  placed  in  pita.    There  are 
network  on  the  three-wire  syBtem,  which  for  the  beet  part   (our  high  tension  feeders,  the  longeat  being  about  8^  miles, 
iii  bare  copper  atrip  carried  on  porcelain  insulators  with    and  the  drop  of  volts  on  some  about  50  at  caaxlmum  load. 
200  volts  across  the  outers,  and  100  volts  on  each  side.    The  ;     The  main  switchboard  was  built  by  Messrs.  Crompton  & 
unbalanced  current,  which  is  usually  not  more  than  about   Co.,  and  is  seen  in  the  \iew  o(  the  engine-room.  The 


Kio.       Tiiamway  Battirt  Kikjm. 


Fis.  6.— l.NTinioK  <>r  IlotisTSB  Hooii,  showku  Tiui-riux  SwiTCHiuiAiiD. 


80  amperes  at  a  maximum,  is  taken  care  of  by  the  "  balancer"  high-teneion  switchboard  is  of  the  Ferraati  outer  earthed 

or  from  the  lighting  battery.    All  new  consumen  on  the  low  type  with  nine  panels. 

tension  network  are  now  being  connected  direct  across  the       FromthediagramofthetramwaysboardfFig.  I)itwillbe3«en 

200-voIt  outers.    The  alternating  current  is  generated  at  a  that  any  pair  of  the  five  generators  when  delivering  current 

pressure  of  2,000  volts,  and  is  transformed  down  to  200  volts  at       volts  can  b«  put  in  series  across  the  main  omnibus 
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Imis,  alw  tlwt  any  of  tho  three  ranuuniog  machinee  can  be 
panJleled  with  either  of  these  macbinea,  or  any  other  desirable 
oombination  ofieoted  to  i^upply  camat  at  COO  Tolts  to  the 
mail!  omnibus  bars.  For  raising  the  pressnre  to  660  volts  on 
the  feeder 'bus  bar  a  fi  >  J<  r  lin<ister  ean  be  inteqioaed,  the 
generating  side  ofvhici,  hi  a  componnd  winding,  so  that 
•t  "no  load"  tbe  boosted  volu  an  •boat  IS,  wliukh 
iacMMM  to  60  at  "fall  load  "  to  allow  for  Am  cb«p  of 
voili  OD  tha  faadan,  and  bj  thk  neaaa  m  wf  ooDataat 
polMtialiBobtaiiiaaontlMlralliTliiia.  Thwa  ia  a  dnplioato 


Mt  otftader  booiteii,  vUsb  can  be  ran  ia  paiaBel  if  deaixad. 
Tbtm  also  Mm  tbe  porpoae  of  nonlatiag  tha 

tnmm  on  tba  Uoa,  to  ompaDaate  for  tha  ytoMim  in  tbe 


,  I  vhila  Iba  battanr  ia  Mug  diadiarged.  Foratarging 
ttatnnwaj  battatr,*  naw  of  part  of  which  to  given  hi 
goimiathig  of  236  edta  of  the  Tudor  type,  a  duplkata  att 
of  ohargiog  motor  booaten  are  provided,  which  can  generate 
140  Toltfl,  and  bo  make  np  SOOTOlta,  which  preesure  ia  required 
when  the  battery  ig  nearly  fully  charged.  The  booster  of  each 
of  theee  leta  is  provided  with  donble-wonnd  armatures  and 

,  whaa  pat  in  aaiita  \ff 


that  of  tbe  battery  whan  viad  aa  a  feeder  booeter,  and  opposa 
the  battery  when  mod  for  ebavging,  which  is  really  the  smdm 
thing  aa  aniating  the  pressara  of  the  generators.  Th« 
direotion  of  pressure  of  this  booalir  la  altered  as  desired 
by  means  of  a  double  pole  change-over  awitoh  for  the  fields. 
Number  8  way  places  the  300kw.  generator  direct  on  the 
batten  terminals,  for  charging  it  at  600  volts  without  tbi 
aid  of  a  feeder  booaler.  Tbe  feeder  panels,  of  which  thm 
are  flva,  aaa  caaii  promdad  with  a  B.T.H.  airoBit  braakar  •§ 
wall  aa  a  iwiWhtdMabiaol  of  tha  latter  baiag  to  preiwt  ia- 
tocimoaa  with  ttia  aetloo  of  dronit  faaakar  wbai 
oanaRkonthalina.  SiioBld  any  of  tbe  abeail  biaal 
an  elaetria  bell  inataailr  itatta  liogiiif  ,  both  in  tta  anglM  im 
and  tbebooater  room,  tUa  bdng  dona  by  maaaa  of  »  aonlMt 
actuated  by  any  of  the  circuit  breaker  handles.  The  power  tb- 
cuit  panel  is  provided  for  snpplylng  current  to  the  electric  eranai 
naed  at  the  docks.  The  Board  of  Trade  panel  is  of  Elliot  Broa. 
make,  the  drop  of  volts  to  the  ends  of  the  track  at  Portswood 
and  Shirh  y  lu  ir.tt  t  nnd  t'5  volta  respectively  at  a  maximum. 
Tbe  testing  ammeter  can  be  placed  in  oiroait  with  the  positive 
'boa  bar  bgr  aiaaiia  of  a  plog  board  iaataad  of  the  aHanativa 


Kii;.  7.— A  Sajii'li  Dailt  Ja'XD  I'l  iivt. 


means  of  a  switch  by  the  mde  of  macinnes,  gives  110  volts, 
and  when  in  parallel  TO  volt^i ;  nnd  in  this  latter  case  it  is 
aaed  aa  a  feeder  booeter,  with  largi  current  capacity,  the 
O^aot  of  this  arrangement  being  not  to  unduly  vreaken  the 
fields  and  ao  to  prevent  sparking  at  the  brushes.  The  motor 
sides  of  theae  four  booeter  sots  are  driven  from  the  main  'bus 
bars,  and  are  abnot>woand,  tbe  fields  being  separately  excited 
from  a  pair  of  'boa  bars  dlxwt  from  the  battery.  This  ensures 
that  the  Belds  of  same  are  never  broken  except  when  desired. 
It  ia  a  peculiar  fact  that  a  double-pole  switch  is  necessary  to 
affwtaially  diaaipate  the  self  induced  spark  through  tbe  dia- 
ajbarged  laaiatanfe  whenever  one  pole  of  the  ^atam  ia  earthed 
Thaaa  maehiiiea  are  built  by  Ueaan.  D.  Bmoa  PaaUaaft  Oo., 
and  nm  ^addaaaly  at  all  loada  wtthoot  aUfting  tha  bnubeo, 
whiob  ia  an  importaot  nattar  for  twmwMr  woilc. 

OntbafaattaiypaaelathMa-wajawiiabianoTiaad,  Mo.  1 
waj  pnla  fin  bwary  direet  angai  tha  main  umi  bin;  Mo.  8 
waj  tnaarto  tha  ofaaHiiig  auitor  hooater  in  acriaa  with  tha 
■antifa  vola  ol  tha  Mttery  and  tbe  negative  'boa  bar;  and 
it  dnold  ha  haie  pobitad  out  that  tbe  booatar  pieaBure  aaaiata 


multiple  way  switch  conDHCled  lo  thti  generators  ;  and  the 
leAkago  current  on  the  nverhcftd  lines  is  usually  atout  05 
amperes.  A  Thomsou-Uouston  wattmeter  is  provided  for 
each  of  the  generators,  as  well  as  a  total  input  meter,  which 
checks  the  sum  of  these  meters,  and  the  total  ontpnt  meter 
registers  the  unita  used  by  the  tramways.  A  meter  aupplicd 
by  the  General  Electric  Co.  registers  tbe  ampere  hours  pnt  in 
md  taken  out  of  the  battery,  which  works  very  reliably. 

The  tramway  switchboard  was  built  by  Mosara.  Fowler, 
Lancaster  &  Co.  and  is  of  handnome  appearance,  a  view 
beinpr  shown  in  the  pliotogranh  of  the  booster-room  (Fig,  G). 

Before  conaidaring  the  loaa  omrvee  of  the  station,  it  should 
he  added  that  tbe  tramway  batteiy  oonaiaU  of  286  Tudor  oalla 
of  1,900  ampara-houn  oapiei^,  whan  diaohaq^  for  fi?e  hoow 
at  880  anparaa.  The  maximnm  diaohaiBa  lataia  670  aanaiai, 
and  tha  normal  ohargiog  rata  SSO  ampeNi.  Tha  naoal  aon- 
ditiona  oi  working  lor  84  hoora  can  be  raadilj  aaan  bcm 
the  earn  of  tiia  load  on  tha  atation  (Fig.  7),  and  «n  Ibaxadaiy, 
November  8  of  hiak  ]pWf  It  will  ba  aaan  that  n  vaqr  < 
able  day-load  waa  ohlainad,  dne  to  tha  tamwigrii  At  B  i 
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«h»MI<qrtookoTOr  a  load  te  Hia  wodonu'taMai  io  fhe 
toll;  M  6  •.m.  charging  wu  lliUl  two  lOOkir. 

itflun  generaton,  than  ilao  lopplTiiig  mugj  to  Ot  tno* 
ways,  the  oharguig  eomiit  lujiag  with  thai  ucd  fer  tiWtlOB, 
vUle  ths  ampeMS  and  volts  on  the  generators  remained 
hblj  flonatant,  as  fbe  baituy  acta  as  a  verv  good  regulator 
far  ute  wying  tramway  load.  At  4:40  the  battery  took  over 
the  traotion  load  till  9:56  while  the  lOOkw.  generators  wore 
need  on  the  peak  of  the  lich-.it  !  ja  i,  and  charging  wan  again 
comnieDced  at  D:.55  couiinuing  till  ll:flO  p.m.  It  will  also 
be  seen  by  comparison  of  the  different  areas  of  lo»d,  which 
are  shown  shaded  in  the  figure,  that  the  number  of  onits 
pnt  into  the  InMnj  «i  ttt  Buaktr  likai  oat  is  very 
faTOozable. 
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(HMMraur  KaMm  Kotoa). 


Bwriflw  the  very  economical  conditions  of  working,  the 
nUiltllity  of  this  system  speaks  far  itself,  from  the  fact  that 
riMt  tho  commencement  of  snpplv  the  tramways  have  not 
stopped  in  one  iuHtuncL  for  want  of  current  from  liie  Klation. 
It  may  bo  thoii),'lit  pcrhEip.^,  t'uiii  tlin  capital  charges  due  to 
tho  storage  system  aro  greater  than  that  for  the  generating 
plant  which  would  be  otherwise  nsceaaary ;  but  tlii>  actual 
figures  relating  to  the  boothampton  tramways  system  show 
teit  ttiii  ii  Bot  w  in  tht  pnMDt  uvtaiu*. 
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Kn.  tb— CsB  ter  Com  «  a  Tuik  Bn. 

There  arc  20  cars  at  present  in  ufo  on  service  which  are  of 
the  doubie-iltck,  einglc-lruck  type,  provided  with  Wcsting- 
houBO  double  motor  tquipmenta  and  .fcrif  ^  purallcl  trolleys, 
with  emergency  rheostatio  brakes.  The  cara  bare  a  seating 
capacity  lor  22  persons  inside  and  24  pertons  outside,  the 
acftts  on  the  top  being  placed  longitudinally  beck  to  back 
owing  to  the  limited  head  room  at  the  Bargate.  As  the  rails 
become  in  wet  weather  very  grt  aay  where  wood  paving  is  D»ed. 
flats  on  the  car  wheels  are  not  an  infrequent  occnrrcncc, 
altIiou|[h  there  are  not  many  steep  gradients.  Instead  of 
averaging  60,000  ear  miles,  a  number  of  flats  have  formed  at 
liioot 10,000  nilM.  Thadapthof  afaUlontlitwliMbisaboiit 


llln.  ItltmllysiutlvfgraiMriatttllaawluibflrhTC^ 
not  b»  bettv  to  nw  wliMlb  with  •  •tod  Im  iriiioh  wwld 
pioMlrlMfcMMOOMrmllM;  taH  I  loos  Ibminimm- 
m«dlnthis  diMtfai  oo  the  pzeaant  cUUed  wheels  ia  the 
near  fntoie. 

An  efficiency  ennre  taken  from  one  of  the  Southampton 

motors  is  given  in  Fig.  6,  and  it  should  ho  pointed  out  that  no 
particular  motor  was  selected,  and  that  the  Westinghoose 
Company  would  probably  be  able  to  aliow  a  more  accurate 
and  perhaps  better  curve ;  but  tbi!  fact  I  wiyh  to  emphasise 
is  that  bi!sidi>ii  the  Americnn -built  tramwuy  moLOiii  lieiDi.': 
thoroughly  mechanical  in  design,  they  aro  niao  hit;hly  fflir.enc 
at  practically  all  load.-!.  Not  one  of  tho  m(jt<jiL,  in  SuuiLniiLipton 
has  ever  given  any  trouble,  which  is  ButTmipnt  to  nhow  the 
Htiite  of  perfection  of  theise  molorB.  It  would  ho  perhaps 
interesting  w  thosti  who  are  not  familiar  with  such  curves  to 
explain  how  this  one  has  boon  plotted  out-  The  hcirse- power 
expended  is  a  straight  lino,  at;  the  vuUb  are  constant  at  fiOO  ; 
and,  for  example,  .I?  .')  amperes  multiplied  by  .'lOO  volts  give* 
juat  over  2f>  r-.n.w  Tho  curve  for  tho  horse-power  developed  is 
plotted  from  the  weight  in  ponnds  hung  on  tho  brake  wheel 
multiplied  by  the  distance  travelled  by  the  wheel  in  one  minute, 
giving  foot  ponnds,  and  this  factor  divided  by  H8,C0O,  the 
ntunerical  equivalent  of  English  horse-power,  gives  the  curve 
for  the  horse-power  developed  on  the  abaft,  which  is  in  this 
ease  the  car  axle.  The  effieienej  mm  is  then  plotted  bj 
tho  relationship  of  these  two  hOMtfOIWI  WOm.  Tor ouunpieb 
lookhag  up  the  lines  at  87*S  amporBa,  hoEH-wnNC  tamtiidied 
eqaals  approximately  S5*S  and  hotM-power  onvlopsa  I9'6r 
wiuoh  gifw  7S  par  oent.  effiai«B«  •■  aiwirB. 

A  turn  Fig.  9  of  the  test  taken  namoMol  the  Southampton 
am  vf  s  lii^  iaeUae  •howi  that  the  cwattaiBsd  n  a^ead  of 
19>4  jbJIm  per  hour,  and  at  all  gaittRilan  an  ciTOi  it  maj 
ha  o(  latanat  for  oomparison. 

lha  ahaiga  for  Ucbting  is  98.  te  flia  iinl  two  hoon  »fl 
41.  aftamaidib  aad  power  is  supplied  at  2d.  per  unit  vtf 
to  ilia  tninwBy  switoh  pillars  by  the  Lighting  oommittee  to 
the  Tman^  eonmittee. 


k  1000-KILOVATI  8TUM  TUBBUn-ALTfiRHATOB. 


The  accompanying  illustration  (Fig.  1 )  shows  one  of  two 
steam  torbo-altemators,  each  of  l,OUOkw.  capaoitj,  boUt  bf 
Messrs.  C.  A.  Parsons  A  Co.  for  the  Elberfeld  eieetrio  trnffif 
works.  Tiuae  seta  are  now  running  at  these  works  in  ow 
junction  with  the  original  Brown-Boveri  alternators  driven  hf 
Solzer  engines.  The  illustration  is  from  a  photograph  taken 
when  the  set  was  on  the  testing  bed  at  Meesrs.  C.  A.  I'araons 
k  Oo.'s  works,  at  Neweaatle<m-l^e.  Tests  of  an  eUborate 
and  exbanstive  natuo  were  nndert&ken  by  Mr.  W.  H. 
Lindlej,  M.I.C.E.,  Frof.  SehsSlar  and  Or.  H.  F.  Weber ;  and 
the  leralts  of  these  trials  ara  atohediad  in  a  raport,  extraeta 
from  whioih  «a  |^  halow.  Oox  Int  eitnot  oaatribaa  tba 
arrangements  for  the  tiiala  :— 

TImm  taiU  wm  made  on  Jan.  6,  6,  and  7,  IBOOi  Jan.  8  mi  devoted 
to  making  luikdry  dteck*  upon  the  me»iureiii«nts  and  readiofti,  and  to  a 
joint  oomiwriaoD  of  iodopendent  calculatiooa,  and       •ui-li^iditi^  the 

obterratiunii  in  cnincideot  grooipe  The  tuil'"  nUcrtiatur  wu 

erected  in  tiM  lam  testing  iMNua  of  tlia  Irm,  upon  a  wooden  iramework 
aiadsteniilBaetistoendation  fa  IIm  pimiMM  ieiUUaii* 


ion,  whieb  wHl 

be  4  iMtna  UrK  in  moh  a  iBniiir  diiit  Uie  tKnUoe,  pipint;.  ooitdenacr, 
Mr  pump,  kc ,  in  fact,  occupiMl  euctl;  the  mme  relative  |maition  aa  they 
will  in  tiicir  final  arrangement   ....   Tho  Ktmin  wsa  taken  from  the 

following  l<iil«r«,  .in<l  at  llio  norninl  ]>r7tMui'v  of  about  10  atmo«|»heren 

»ii«"lute  ■, — 

One  liabcock  k  Wilcox  boiler  o<  about...   227  aq,  metre  bt»tin(  curfaoe. 
TwogMijMbeil«n,eacka(alieak  ......  MO       diuo  ditto 

Onsloeaatelivelnilwaf.   VI      fitto  Otto 

A  lUbcock  and  Wilcox  •u|ier1ieatn',  with  independent  firing,  ■*■»»  intro- 
liuriMl  in  the  main  atmoi  l>ipe.  It  »hould  be  heiti  uentioDol  that  the 
tu  iliTi  ill  the  work*  h«>l  to  be  uned,  M  \l  w:ui  ii.iiuiO^tly  Iii.;<i-'il'Ie  to 
[iriK  un?  etilirely  new  builer  pLanl  for  the  j  ur;  -c  "f  d  ;  n.;  •  n  i'  hiiie 
■>(  aucli  great  |io««r.  The  boilcre  living  been  in  uw  nt  the  uorks  lor  a 
long  tisMwiteaetqaitsliiUk  aad  Mr  ooaditian  <Kd  not  feraiitefaa 
•metMsaweiMatef  0»  JMmttftmmmttmt  wiNn  the  tetUae  was 
malagait^iillked.  As  tie  nauUs  «(  tlw  ; 
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ihkl  it  wiM  permiMible  to  datcrmio*  thp  ■Uiiia  vuaiiumpUun  by  »  direct 
DMMunmeut  of  the  vteam  cODd«n««d  io  the  wrtmtx  couAcaaer — i.f.,  of  the 
dilchmiig*  of  th«  air-pump,  it  wm  <)«i<leil  to  ulupl  ihi<  mMJtwl.  Thirn  It 
WM  powibl«  aimply  to  t«kc  th«  atwiii  tar  the  tnta  from  th«  rariotu 
hoitm  ui<)  m*ioa  nlroiuly  «xi»ting  io  the  wurki.  Kur  IMting  M  A>i//luul, 
homirer,  the  Ihtx'ock  aod  W  ilim  biiiler  wu  anilable,  tQ>l,  Wtag  in 
thoroughly  good  ordar,  p«tiniU«(l  of  w  «haulutely  tru§tworthy  meuure- 
inent  of  the  /rnlmlfr  cimiiumplinii  >t  tliat  U«d  In  onler  to  fix  the 
reUtinn  Ictwrien  the  nf^ni  cninleiiMKl  or  diHliArKO  of  the  kir  parop  Mtd 
the  feeilwaler  connumplion  •  ti  !•!  hklf-luiKl  in»  oikdo  «rith  lhk«  tioilor 
&loue,  durin>;  which  tmth  frtdu^iUr  and  'tir-puiup  r/i«  hnn/e  were  carefully 
lueMured  during  a  fixnl  |>eriu<l.  Fur  thia  purpcwe  the  »t«am  main  vm 
cut  ofT  by  blank  flannni  from  all  other  cunaectiooa,  exrept  that  whinh  led 
directly  fruu  the  Ixiilrr  tlirough  tlie  •u|i«rheat«r  to  the  (team  turhioe. 
It  ihould  be  at  odl-b  ulieened  tlial,  in  accordaoce  with  raeiiltA  prerioualy 
obtained  by  the  prvUmiiiary  te^ta,  thiii  trial  rev«ale<l  a  T«ry  ulight  iliffereoce 
liatweeD  fwtltrater  and  steam  cuivdeiiMai.  Thia  dilTerenoa  wax  due  to  two 
trifling  tcakaine  io  the  aleum  luuin.  The  de(eriiiinati"n  of  ateam  cum- 
•uniption,  fruui  the  meaauremeut  of  air  jwmpdiiichar)^.  waa,  therefore,  ia 
the  prceeot  cate  proved  to  be  trustworthy.  The  rr«>liiiK  water  fur  the  con- 
denaer  wa«  taken  fi-om  a  Inrge  c«>>liog  water  ponil.  Tlie  deli>ery  waa 
•tfccted  by  tueaiM  of  a  belic-.vl  pump  liriTen  by  an  olmlric  motor.  Thia 
pump  forcwi  the  water  through  the  tulini  "f  the  surface  oondettaer  in 
lireciaely  the  aame  way  aa  wilt  Im  the  cs«e  in  the  atatioti  at  Elberfeld,  where 
■  entrifugal  pomp*  drireii  by  elrctric  pt>»er  are  to  be  uaeil.  .-VrrvogemeDta 
were  ma<le  to  mc-.wurF  the  temperature  tA  tl)e  C(M>Ilng  water  the  inlet 
»tid  i«itlet  of  the  •urfacc  coniloDiw.  The  cixilioi;  water  pood  waa  "o 
>rranKe<)  th.<t  the  oooliiig  water  waa  alwayi  taken  from  the  <'iildr«t  level, 
'lite  pif>e  oonnectinnn  U>  the  machine  were  moat  carefully  examinnl  b*f<'i« 
<  i>muiencin>;  the  Lriata,  with  the<i)>}ecl  ut  aecuring  ab-olut''  tnutwortbiiMai 
in  tJie  menniremiMila.  The  i«me  iireuautioDa  were  adopted  in  regard  tu  the 


chiuigei)  The  temperature  uf  the  ateam  on  ita  admiaaion  tn 

the  turbine  waa  token  immediately  behind  the  itop  vaWe  by  a  mercurial 
thermometer.  Tlii*  thermometer  waa  iuaerted  into  a  atnaU  atecl  tube,  clnaed 
at  the  bottooi  aiul  &lle<l  with  mercury,  and  extending  tn  the  centra  of  the 
•t««iu  pipe.  Tbc  number  of  ^^voIutioIU  waa  determined  by  calculation 
from  the  revolutiom  of  the  uir-pump  crank,  geared  down  from  the  main 
•h>ft  of  the  atMm  turbine  in  the  proportion  of  8:1.  It  wna  found 
impracticable  to  utiltee  an  odiinary  rernlution  cnunter  with  centre  [Kiint, 
and  a  atatinnary  counter  waa  not  available.  Therefore  tl>e  time  taken  by 
100  rerututiona  of  tile  air-pump  crank  waa  obaerveil  by  oH^ana  of  a  chro- 
nometer dividol  into  \  a«i»nda,  and  thence  the  revolultoiia  [>er  minute  of 
tiM  air  pump,  and,  by  multiplyinic  theae  8,  tlie  revulutiona  of  the 
turbine  were  ubtaioed.  Re«iilea  th«'«eolaKrTat)ofui  theftotetiLialiind  ■tretlflh 
of  the  entire  exciter  rurrent  were  iiieaaured  with  iuAtrumenta  b«loQglDg 
to  Meaanu  I'arauoa.  In  order  to  determine  the  variuua  electric  propvtiea 
u(  the  turbu-altemalora,  in  tlie  limt  pla<>e,  an  iuatrument  foi'  maauuring 
the  dfirir,d  output,  aiid,  aecundly,  au  inatrument  for  mnauring 
the  voltage  of  the  dyuauto,  viz.,  about  4,000  vollx,  were  re<]nirp<l.  In 
acconlance  with  the  contract,  the  out|mt  of  thedynamo  wu  to  be  mea*urr<t 
on  an  inductive  loail  with  ooa  ^  =  0  80 ;  oonaequently,  in  addition  to  the 
wattmeter  and  voltmeter,  an  ammeter  waa  r«(]uir«Hl  t<>  deterniine  llie 
amount  of  the  lag  between  tlve  potential  and  current  phaaea.  K  atandanl 
wattmeter,  in  oombinatiou  with  a  nou-itxlui  live  rcei«tan<-e  of  40,000  ulima, 
WM  uaed  to  meuure  the  output.  The  fiieil  coil  of  thia  watimetrr 
coiiaiatftd  of  three  winiliiiipi  of  bare  r<ip)ier  1cm.  in  diameter.  ca|Mkblr  uf 
rnrrying  a  current  up  t'>  400  ampere*.  The  mnatant  of  thia  wattmeter 
WMa  detrrmioeil  in  the  Ul>'rat<>rieH  (»f  the  Kl«clrot«chnical  Inatitute  in 
/.urich  two  d^ya  before  it  WiU  |nckail.  The  tei>t  waa  made  with  the 
greateat  care  under  an  alternatititc  current  of  50  complete  cycle*  per 
»«i-iind.  Seren  aerir*  of  obaervationa  were  rna^le  at  the  wattmeter  aoglee 
of  abi>ul  62<lrK.,  I06deg.,  14gdeg.,  21tdeg.,  ab4deK'.,  3Udei;.,  and  33»1eg. 


Fni.  1.— Oni  ok  tui  1,000  K.w.  1'absons  Timjo-ALTiiiNATniui  »oR  the  Klim:ii> icld  Kj.ictiuc  Surri.r  W.ikkh. 


laid«  of  the  main  current  circuit  and  the  exciter  cuiTeot  circuit.  Preatiire 
gaugM  utd  vacuum  gaugn  were  lilted  to  the  ateam  turbine  at  t\try  [uint 
uf  importance  fur  obxrving  the  ateam  preaaure  :  .tiao  thernioineters  for 
iiieitauriag  the  trmpemtureof  the  ateam,  und  arraiigenienta  for  delenuiniug 
the  numbair  of  revulutiona. 

The  firm  Imd  armnKwl  a  water  nMutance  for  loailing  the  machine,  con 
aiatinK  of  f»ur  electrudea.  which  were  immer»ed  in  four  iron  veaaela  titted 
with  water  co.der«,  reprewutiag  reapoctively  llic  four  (^luationa  of  the 
nonniU  loiid  of  the  alternator— vis.,  J,  J,  and  J.  'Oie  veaaela  were 
hlleil  wiUi  water  !«nd  furniahe<)  with  a  <«ntinuou»  aupply.  They  were 
iiuuUted  from  the  earth.  The  aidea  anil  boltonu  of  Uie  veaecla  formed 
the  aecuud  elcctri«le,  and  tlteao  in  turn  were  each  connected  tiy  a  further 
lead  to  an  auxiliary  electr9de  immeraeil  in  the  ouolinK  water  p<jnd,  where 
it  could  b«  raiaed  or  lowered  for  pur)xiMa  of  regulation.  The  earth  plate 
wae  ImmerMtl  in  the  oo«)ling  water  pood  itaelf.  and  waa  directly  cimnected 
with  the  earth  lea<l  of  the  aascond  |iate  of  tlte  alternator.  Regulation  of  the 
load  could  be  effected  by  niaing  or  lowering  the  four  clectrt»lo«  immen«ed 
in  the  jwod,  or  by  the  with<lruwal  uf  <xne  ur  other  of  the  aame.  'ITie 
ioatrumenta  for  the  electrical  oiiMrvationa,  cuii'<b>ting  of  a  atancUnl  watt- 
meter with  the  neimuary  reaiatanoe,  and  a  atAlic  vultmeter,  aa  well  as  an 
ammeter  from  the  laboratory  of  the  Federal  Electrotechnical  Inatitute  in 
Xuricti,  were  litteil  up  in  immoliaie  proximity  of  the  allamator,  in  a  amoll 
choniliCT  apecially  aeparated  from  the  teat  huuae  by  glazp<l  partitiona. 

In  order  t^i  determine  the  ateau  conaumptiun  from  the  air  pump  dia- 
chorge,  the  latter  waa  conveyed  through  a  special  pipe  into  two  wrought- 
iron  veaaela.  A  three-way  oock  waa  arranged  in  thia  pipe  in  aueh  a  way 
that  at  a  given  aigual  tlte  couneetiou  with  the  one  vcmcI  could  be  iuatantly 

cut  o(f,  and  diverteil  to  the  other  The  obaervationa  mode  on 

tite  ateum  turbine  in  the  teatiag  houae  cooaiitol  of  noting  the  ateam 
prttHure  at  different  poiula,  the  temjierature  of  the  itoun  on  adiuiaaion  to 
tlic  ateom  turbine,  and  the  levolutioiu,  and,  linally,  during  tlie  governor 
teeta,  apaed  dia^ama  were  token  whUa  tba  load  waa  lieing  auddenly 


n«e  value  o<  the  l  ooatanl  wa»  found  e<|ual  to  009011.  «o  that  the  rfb-  t  K 
to  be  nieaaurad  wii»  obtained  from  the  wattmeter  »iigle  x  and  with  the 
ahuiit  reeitlaoce  of  40,000  U  by  meana  of  the  following  ei|ualio«  ;  — 
E  0O9041  ^  40,000  x  *  watt  =  3  b044  x  x  kilowatt. 
Three  day*  after  the  return  "f  the  wattmeter  from  Newcastle,  the  .'■m- 
atanl  of  the  in>trumcnt  win  delermine.1  afr»»h  for  an  angle  of  «b>iiit 
147deg.,  in  onler  to  aacertain  whether  it  lia»l  uniler^'-)ne  any  cfaauRe  iii 
value  durini?  tran«iK>rL  llie  loault  ahowed  that  the  cunaUnt  waa  ,!.,th 
put  of  iu  value  Icaa  tliaii  it  ha.1  iieen  when  the  inatrument  waa  gauged 
prior  to  iU  do«]»tch  u.  Newcastle.  Aa  this  diaterenee  u  »o  amall  and 
almoat  within  the  range  of  error*  of  obaervation,  the  cooataat  of  llie  watt- 
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meter  may  be  r«!garded  aa  not  having  been  influenced  by  the  lr»n*port  of 
Um>  inatniinenL  The  voltmeter  uie.!  for  the  meaauremenU  wu  an 
electroKUtic  instrument  of  the  Loni  Kelvin  Iji*.  which  i»rmitt«l  the 
voltage  of  about  4,000  volu  being  r«kl  off  accurately  to  5  volU  directly, 

i  e.,  without  the  ncceMiity  of  traaafonniog  the  voltage  The 

ammeter  employed,  b«*ide  the  wattmeter  and  voltmeter,  for  aacertotning 
tlie  lag  of  pluuie  between  |iotential  and  current,  wo*  a  hot  wire  ammeter 
with  a  r»nge  from  50  ampere*  to  350  amperes,  which  [lermitted  reading 
exactly  to  1  ami-ere.  ,    ,     ,  ,  > 

Fur  the  purpoea  "f  mnaiuring  the  output  of  the  dynamo,  and  Igr 
deducing  the  other  declrk  value*  under  cunaideraUon,  the  watUuetar, 
ammatar,  and  Toltmatar  were  placed  and  connected  a*  aliown  iu  Hg.  2. 
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In  order  t<>  obuia  Uie  tolul  output  nf  t He  6jxtuao  with  ih»  wattaMtar  In 
thu  poeitjnB,  the  pown- >liwirbe<l  t-y  the  iihunt  wioiliof;  of  the  mtttnkeln' 
^V"  -r  10,000  wmt  (P  cleiiotioK  tlio  vi'ltagt!  of  the  djimmo  luu  to  be 
added  to  tlie  euerip'  given  br  the  wetuneter  (in  kccunUii^e  with  the 
E=(K)gOirx  40,001}  X  r  watt).  Thi>  implite  uoly  a  etuall 
I  of  0°4k«.  wh«n  V- 4,000  volt*,  am!  it  majr  therefin«  beregardAd 
nt  for  all  the  TuliA^-es  ol«rT«l  ilurliu-  the  tent"-  An  Meetrn.  i'anons 
I  to determiDe  theoutj]Ut  ut  ihe<ly:i»i:i  i  iti  Ji?i*:iiieut!y  a  wsttmeter — 
•  bMnbaUaGa — tekHtgiogtoMeaara,  I>ar»uai,  wu  |'Uaedin*arieawtthtJM 
taatmAttihmib&immmmtm,ttm  iMiaiaime  in  tha  rihntirindiiig  of 
Ibt  'Mwc*  (lAidi  «M  UhnrtM  40,000  dhmi)  hetng  ooobmImI  fa  panlM 
to  ths  rtsMtaihce  in  the  ahoDt  winding  of  the  wattmeter.  Under tlteae  eircigm- 
aiancM  the  correction  of  0'4k«.  above  mentioned  bad  to  be  increaaed  to 
O'Skw.  It  may  be  here  meotiooed  that  thii  balance  had  b««n  adjunted  and 
iu  eoale  TariBed  at  the  Kelvin  laboratoriae  >b< irtlT  Wiurv  the  pment  tMts, 
audthatitareadin|n«arraapoad«lafw«at  eamct/y  with  tboae  of  tb* wattmeter. 
For  esainple,  in  the  lariai  of  tMli  at  Um  Mnwri  load  «l  Ika  djaaaaat 
11  a.m.  the  wattmeter  inJif  ted  iJOOI-ttw.,  nUM  tta  Klifta  Wkoce 
tm  l,00akw.  to  1.002kw. 

No  lut  than  12  length  J  series  of  tests  vere  undertaken, 
«Ul  flM  nlut  in  diffiarant  conditions  m  to  load  and  mathod 
of  tovmmg.  In  the  datorminatioo  of  iImhb  oonanmptioo 
at  dHfawnt  loadc,  la  Older  to  ofateitt  M  Mmnito 

lintlit 


on^nt  aa  poaiUa,  in  apita 

dtba  Qtmseqnent  flnetawttopi  in  tha  ftnoglirar  Mm 
aad  In  the  potential,  obMmlioitt  of  tha  mttaatar 
I  twiOB  in  aveiy  minata  ihion|^nt  tha  whole  Ann- 
h  aeiiaa  of  taata,  one  made  with  the  tonioB  spring 
to  tba  iloht,  and  the  other  with  the  spring  tamed  to 
the  left,  ao  that  the  ayera^te  value  of  ontput  for  a  period  of  one 
honr  coald  be  deduced  from  120  separate  obaervationa.  The 
voltage  of  the  clynaino  was  reoorded  by  a  seoMid  observer  as 
fre<iucntly  tho  outpot.  Although  a  very  exact  determina- 
tion of  the  vultaf' t>  was  not  necf'-wary  for  fixing  Ihn  rtlatiim 
l>«tween  Bt«am  congnmption  and  ontput,  Btill  it  wfi?  desirable 
to  carry  on  a  continuou;?  mc;iHuremeiit  of  the  jxitential  so  as 
to  maintain  it  in  the  neighhrnirhnod  of  iiB  normal  value  of 
4,000  volts  by  regnlatiiii;  the  wat«r  reaistanoe.  Tliis  was,  on 
the  whole,  well  attained  during  each  series  of  testa.  The 
following  tahlea,  with  the  remarks  of  the  experta  open  them, 
sunu'ienti;  indicate  liW  gBMnl  Mlllli  vt  tllO  teile  of  ' 
conanmption : — 


Exact 

StMB 

II  MB- 

Ko. 

Tatiia 

aaiBiil 

oaper 

of 

of 

kw. 

MlVaV 

faSe 

iaiw. 

UlU 

I.k» 

hew. 

A. 

1,1727 

18-22 

9-2b 

^ 

9,689 

II. 

1,1901 

19-43 

BSl 

10.486 

I. 

994-8 

ao-15 

9-14 

0,002 

in. 

Tbree-qoarter  kwl  

2a-31 

10-19 

7M2 

IV. 

Half  loaA  ■•*■*>••««•«••■•■■«■•* 

mart 

11-42 

6,696 

V. 

3376 

15-31 

1,774 

▼L 

0 

1,»I4 

m 

Vo  loaA  vrtlhaaA  esdliiliBa 

0 

1,183 

A4b«ct  com|«riM>D  of  than  nnlta  ia  not  poeaibla,  becauee  the  D!»uur« 
mtatt  have  ima  bean  inada  al  ena  and  tha  mom  ataam  yiueeare,  and,  abuve 
all,  not  with  e»aB«ty  tha  iame  amonnt  d  uperti— ting    Tkntea^on  the 


<-»tnil»t«d  at  the  arcniKe  "uperbrafing  recorded  tti  the  obeenratkniii — Tiz., 
ia'5^C,  oorreeponding  to  a  Htwm  t^mprrnturr  of  197'3^i_'.  THeee  corrected 
reeult4  will  )«  fuund  in  ooluion  12  of  the  folluwing  table.  Further,  to 
enable  a  cijmp<aniioD  tn  lis  made  with  tba  ataam  ctmiuinptioo  of  ractpro- 
eattng  «t^;ine«.  working  with  eaturatad  aUam,  tlu.-  equiTalant  itcMD 
eoaaamptioo,  cakaktad  aa  aatuntad  •team  at  11  attooeplMraa,  an  giTan 
fa  coiaaia  IS  of  tba  earn*  table  :— 


Tha  relation  between  the  •.team  t;uD»umption  per  hoar  D  (exprewed  In 
kikMainnMa)  and  the  ontpttt  N  ia  in  the  brat  ptaoa  obtaiaad  from  the 
qaaSnt 

l>v— D., 


N 


■team  conaumption  j«r  liour  at  output  N, 
iteam  cooium|.<tion  |«r  hour  at  Italnil  lltth  I 

Thin  .[uotiiaa  gives  the  foll6wing  valuei  :- 


in  which  !>■ 
l>o 


7-846  for  N 
7W0  for  N 
7-601  f.ir  N 


246&kw. 
4987, 
7463, 


7-261  for  N 
7-214  for  N 


9M-8ki 

11901  ,. 


It  will  be  ieen  that  tha  relation  oantiut  bo  expr<-ieJ  by  a  simple  urui>or- 
tiea;tiMNia(%lartlw|Miiveaa  ol  diiemimiig  the  atMrnconuimptioa  per 
r,at  SB  oot|Nit  of  l;8S0,  l,000l  760,  600,  and  250k w.,  a  fonuuU  tiaa 


been  wjrked  out,  bM»>d  upon  the  fixurea  in  column  12  of  the  |>m:*dia|i;  tahle. 
(fin:j»-  rtla'.t  n  i<-r  wrv^n  •Iwim  omeumptiou  ajid  out[i  Ji  « itlim  the  limlL« 
uf  the  pTMut  toate  with  ao  accuiacf  aaflMlDt  for  all  {iractieal  purjxiMe.  U 
the  output  ba  takan  ae  thaaliecilaar,  aailliaaatwyifaK  iteam  eonauaaa. 
tiua  (caloulatad  for  11  atntoapberea  alwduta  aad  A'S^  niperhaating)  be 
plotted  aa  tba  ordiiwlei,  a  curve  in  obtained  wUch  difTert  in  a  maritad 
maoDer  from  a  straight  line  nnd  baa  ita  concave  aide  turned  tomrda  the 
lios  of  the  abwinKi .  Hut  u  tlii>  ileTtatioo  of  thk  eorva  from  tJia  i 
Una  ia  not  Ten,'  , 'i.mi^irr.talr,  ih<:  iflatiou  balitm  D aad K  w 
above purpoeo,     c.ipreant>i  ^1  f^lli'ws  :  — 

1^    II.  i  .,N  -  tN  ^ 


D,  repreaenting  the  obeerved  value  of  l,a40kg.    The  v 

and  6,  oaleulated  from  tba  reaulu  of  the 
ubeervatioM,     Oauia'  Mllwd  of  the  ataaUaat  aau  ol  the 


valaee  for  the 
ftva  a«iee  of 
aqoaraeftba 


Ai'Xir'Uiig  to  ihr 
oonactsd  obwrvatiao*  in 
aolwB  U  «( (afeto. 


For  K  =  1,190 

n  =  10.425 

996 

9fit>i 

745 

7,505 

498 

6.760 

946 

3^774 

0 

Diir.  ivnLr  ill 
r  oent.  of  tha 


013 

-  0-^)0 

-  101 
+0-43 

ODO 


For  tba  following  oui 
I  eoaiamption  par ' 


.fa 
aafotlaen:— 


Oatfvt. 

Olaaiii  oonmmptioin 
per  hour. 

Steam  couiumptioo  pir 
kilowatt  luNir. 

kw. 

k« 

1,250 

10,7li& 

8-63 

1,000 

9.189 

9-19 

750 

7,496 

9-99  . 

6O0 

5.707 

11-41 

2.50 

3,821 

1&-28 

Teats  were  made  to  determine  the  variation  in  the  number 
of  leTOlntions  between  i-ero  load  and  full  load.  These  showed 
an  average  variation  of  8  C  per  cent.  Other  testa  were  made 
for  the  purpose  of  ascc-rtainmg  the  changp  in  the  Bpeixi  with 
sudden  changes  of  load.  In  orvlor  to  carry  out  these  tests 
the  water  resistance  was  diride<i  into  four  sections.  A  separate 
lead  from  each  section  was  carried  into  the  test  room,  and  was 
there  providod  with  H-.\ilcii  nrrnn^ji  iJiriit.  which,  (ui  ii  t.;ivi'n 
signal,  permitted  of  amliknly  .'iwil<:hing  on  or  off  the  corro- 
spondiag  section  which  hud  previously  h«en  regulated  to 
approximately  26  per  oent.  of  the  load.  The  switching  on  or 
OB  aoald  accordingly  ba  afieoted  frith  aqoiak  jerk  and  without 


Ko,  of 


kw. 


Avanga  I  Corre- 


praiauraui 


II. 
I. 
III. 
IV. 

V. 

VI. 

va 


kw.  kg.^a 

,lt<H  10^11 
SWH  10-47 


74frd 
4967 
9«6-5 


t  1 


10-76 
10-40 
10-14 

10-34 
1049 


•C. 
170-8 
U0« 
18M 
18M 
17»4 

180-3 
ISID 


siflil  1  ,  lit 

inlet  valva. 


Supet  ■ 
heating 
;CoL5— 
Col.4). 


•C  X\  kg. 

189-5  10-2  8«1 

ItaO  11-1  9-14 

1900  80  1012 

109-7  29-1  1142 

1964  lT-0  1531 

p«r  h>i«r, 
1930  1,844 

m-5  r  1  183  j 

*  Mo  load  with  eioitation. 


Obnerved 

Co!!- tlij' 

tioD  per 
kw. 
kuur. 


Total  beat 
in  Iks.  of  (team  at 

iiljHciv  d  At'iij  |ir«_-^flure^ 


MsMiiriid 


In 

BAtUnited 


In 

•uperh't  li 
condition. 


6611 
6617 

66Z-0 
661-6 

661  2 

6615 
6617 


mo 

667D 

666-8 
676-6 
669-4 

667« 
668-2 


tion  of 
heat  per 

kw.  hour 
(Col.  9  \ 

Col  7:. 


Oonaapoad-  CorrMp<»diag 
I  log  oooxump-j  conattoipiian  (rf 
tion  of  Mtta-   •trtim  at  llk>;. 


C^<}rie4. 
5,867 
6.0O6 
6,738 
7,716  I 

per  hour 

l,ZJl,423 
7<«,W1 


rated  uteaia 
per  kw.  hour 

[OA.  10  : 

Col,  8j. 


887 
•^■9.1 
1018 
U*b 
IfrSO 

per  hour. 
1  fihl 
1,194 


jtlx.Midatl4-3' 
■uperheatiog. 
1kg.  of  ateam 
-tj69-2c»l.l. 


876 
911 
10D7 

per  hour. 
1,840 
1,1B1 


Connpondfag 
coDHimptioa 

of  aat.  ataam 
at  11  aUna, 

abaolala(Ug. 
of  ataami 
662-3  oaL). 


kg. 

8-8& 

9^ 

10-  17 

11-  66 
1547 

per  hour. 
1,859 
1494 


t  No  load  witlunit  axeitaiioB. 
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Wun  makiog  t«st8  at  the  smaller  loads  the  oare- 
Ad  preUminary  regulation  of  tlla  load  to  Im  anitclMd  on  or  off 
was  omitted ;  ooneeqoently,  tte  wntioni  In  load  id  these 
aiMS  often  exceeded  ±  25  par  ataL  Tbm  Mtmg*  -variation 
«l  ipead  in  these  htttov  Itito  coWMfondri  to  •  change  of 
1-1  per  cent,  io  thafoltMeb 
Testa  made  to  datatniBw  tin  drap  of  vottata  brfpwn  no 


kMd  and  foil  ktd,  nifli  ooortant  tpead  and 
tinii  ikMMd  fh*  fbDoviag  very  aatufiMlorj  iwiUb.  mHi  ■ 
MB-iadnoHfe  load,  the  voltage  at  no  load  "  with  eniter 
•BDiatlll*Onmperes  and  with  1.476  xeva."  was  8,9Sfi-5  volta ; 
■ad  with  a  load  of  9»4kw.  "with  e^iciter  current  1110 
ampena  and  with  1,477  revs."  the  voltage  was  H.OlH  U  volt? 
This  ladiOKteH  a  potential  drop  of  U'95  per  cent.,  with  the  load 
facreased  from  0  to  JlSlkw  ,  or  l  OJ  per  cent,  at  l.OOOkw. 
To  prodiico  an  inductive  load  a  large  hollow  coil,  with  its  core 
partly  filltd  with  ixou  pkttjs.  was  inserted  io  the  lead  which 
had  bci  n  ased  in  the  previoas  tests.  The  core  was  so  adj  usted 
that  the  angle  of  the  difference  of  phase  of  voltage  and 
current  was  approximately  3Sdeg.,  the  c  j:  Im  of  this  anglo 
being,  therefore,  about  0-78.  For  a  change  of  load  from 
0  Id  l,0001nr.  Uia  indneiiva  dnp  VHi  alKMil  11  par  «anL 


IHI  ILBOEBIMnnaClL  UD  lucnOi^ 

muodmmoui  uddmbibb  nr  uoo. 

■Tf  torn  B.  C.  KXR8BAW,  F.I.C. 

{Conrlviitff  frvrm  fOQt  391.) 

Nickel.— The  hncreasing  use  of  nickel  in  the  sti  1  indn^try 
haa  causud  eleotro-metallargista  to  devote  consider  lI  Ih  iii. n 
tion  in  recmi  years  to  the  problem  of  extracting  and  lefioing 
this  mdal  by  eleettdjrfi,  aaJ  m— y^JwJjH*  Matti^^^  fifyft 

been  patenti'd, 

Tho  total  world  production  of  nickel  in  1899  was  estimated 
to  amount  to  7,350  tc>na,  tho  Hew  Caledonian  mines,  in  the 
8oathem  Hemisphere,  and  the  Sadbury  mines,  in  Canada, 
belniDr  the  ebief  soureee  of  ore  supply.  The  bulk  of  this  ore  is 
still  treati  d  for  extraction  of  the  metal  by  purely  roetallnrffical 
methods ;  but  the  erode  aiokal  is  being  electrolytieally  refined 
in  Knglacd,  Germany;  and  In  Canada,  and  Hoepfner  claims 
to  have  worked  oat  a  pnoeaa  by  which  the  nickel  is  extracted 
diceet  Itom  tba  ova  fyelaofaofytic  means.  This  proceea  is 
BOW  operating  npon  an  iadoatcial  aoala  *(  flMMBboig,  in 
Germany.  The  onn  used  am  loaitld.  anuhad,  aad  laaohod 
with  a  mixed  solution  of  oamwta  lUl^if^mi  flMionMiiH  This 
aolntion  is  electrolysed  irith  oaiboB  anodea  and  copper 
oathodas  to  remove  the  ooppar.  After  the  nickel  in  solution 
haa  BMO  to  10  per  oenti  tba  oopper,  iron,  and  lead  remaining 
m  Mlation  aca  eemored  bj  cnainlcal  metbod.s,  and  the 
laanltaDt  pan  solution  d  nielcel  chloride  is  then  elocti'olyrtfid 
Vilb  niokel  cathodes  in  order  to  obtain  the  nickel.  Tim  writer 
ia  informed  by  Dr.  Hoepfner  that  the  I'apenburg  works  are 
operating  successfully,  but  it  ia  yei  too  early  to  Judge  of  tlie 
financial  success  of  this  method  of  nickel  extraction. 

At  littiuilt.ui,  Untario,  Ibo  Frascii  pn^cesB  of  electrolytic 
extraction  i.s  aijuat  to  reeeivB  trial,  la  this  process  'the 
cruslifd  on:  is  liirc-ctly  used  us  anode  raeterial,  in  a  cell  cob- 
taiuiiii^  brma  ^  the  elc-ctrolytk).  Cbloridei  of  the  soluble 
metals  are  produced  at  the  anode,  und  a  solution  of  sodium 
hydrate  at  the  cathode.  The  Holution  of  chiornie.s  is  then 
electrolysed  to  separate  the  copper,  and  the  otiier  metals 
present  are  obtained  by  a  later  chemical  treatment.  Tho 
practical  success  of  this  method  is  not  yet  proved. 

The  electrolytic  methods  of  refining'  crude  nickel  in  Qia  bjtha 
Balbach  t  o,  in  the  United  Slates,  by  .  .  T.  Bolton ftSODa 
in  Er -kud,  by  Messrs.  Gostav  Menne  &  Co.  in  Germany,  and 
by  iN  ilioIajevin  Russia,  resemble  those  used  lor  copper  renniug, 
the  chief  difficulty  being  tbat  niokd  haa  a  teodeooy  to 
••foliate"  when  thick  plates  are  daotmdcpoaitod, 
difficulty,  according  to  Foerster,  can  be  ovatSoaM  })j 
with  the  electrolyte  at  an  elevated  temperatnie. 

The  Moud  pmoeu  of  niehal  axtraction,  which  is  about  to 
ba  vorkad  vstm  •  laiga  aaala  at  Cljdach,  in  Sooth  Wales,  ia 


not  an  eleotro-metallorgioal  prooess,  but  depends  upon  tba 
formation  of  a  volatile  compooDd  aailad  niakal  aaiboajl  whan 
carbon  mon-oxide  gas  is  passed  owrtto  haatad  oia  oniltoiiiUn 

the  metal  in  the  r^aoed  atataw. 

At  Saulte  Sainte  Maria  ia  Canada,  teiiMriabal  aOoja  asa  iaU 
to  have  been  piodaaed  dlaeot  from  tha  oraa  of  tba  Bndbnrj 
diatriet,  by  traatmant  In  the  Clergue  eleotrio  are  famace.  Tha 
alloys  produced  contain  7  per  cent,  nickel,  but  silicon  and 
otiwr  impurities  are  present,  and  it  is  not  yet  proved  tbat  the 
alloya obtained  in  this  comparatively  simple  way  are  ^^utnciontly 
pare  to  ba  oaed  for  the  manufacture  of  nickel  stoel.  .SUoohl 
tbk  be  the  case,  the  proceaa  will  have  a  great  future. 

Ozone.— Thore  is  htUe  to  report  in  oonneolion  with  the 
ozone  industry  during  the  past  year. 

The  Commercial  Uxone  Syndicate,  formed  to  exploit  the 
Yamold  osoniaar  in  this  country,  has  gone  into  volontaijr 
liquidation,  and  the  writer  has  not  heard  that  any  now 
company  has  been  floated  to  carry  on  ita  wwk.  The  prnpooad 
application  of  tbia  oaonisar  to  tbe  refining  and  bleaching  of  oHa 
is  still  onraaUaad,  altliona^  two  years  ago  very  fiavaanbla 
experts'  (oporta  vara  pobUabad  oanoanu^  tbatnloa  «f  1U» 
proceaa. 

Tba  fWSlim  qI  tnlargtoliliaation  by  maana  of  ozonised  air 
ittl  cMiaala  nngli  attontioB,  and  the  exhibit  of  the  8oei6te 
ladnafariallo  da  rOiona  at  tha  Paris  Exhibitiou,  Khov.  li:.^  t])>3 
Mamiar  aad  Abnabam  prooera  as  worked  at  Mile,  w,^  macii 

aaBBWatodOBa  According  to  Borchers  this  proce.sn  m  now  ia 
naaatUUa,  aadatBol<^o,  in  Mexico.  There  ig  some  doubt 
whether  these  installat:  r  a  u,  merely  experimental,  or 
whether  they  are  running  on  a  commercial  basis ;  aud  it  is 
perhaps  yet  too  early  to  speak  of  this  method  of  water  purifi- 
cation us  a  definite  sueeess.  It  ia  significant  that  gimiiM 
in.-itallationa  at  Blankeuburg,  at  OadahoOBti  and  at  Pacia  aCO 
reported  to  have  been  dismantled. 

The  practical  value  of  these  procea.qes  is  dependent  upon 
the  cost,  and  at  (he  water  requires  filtration  before 
treatment  with  the  ozonised  air,  the  ozone  treatment  is 
certainly  unneceesary  for  ordinary  drinking  waters,  suob 
as  those  supplied  by  most  of  the  water  companies  in  this 
country.  In  i<'ranoe,  where  Uim  attention  is  paid  to 
sanitary  matters,  the  potable  waters  are  notorioasly  bad,  and 
there  may  be  a  necessity  for  furtbar  puzifieation  aflec  tba 
water  haa  passed  through  the  sand  ffltaca.  Aoaoiding  to 
M.  Abraham  the  ooet  of  sterilising  an  average  walac  bf  tha 
Marmier  and  Abraham  process  is  0-0045fr.  per  oabio  ™*— 
(equal  to  l^d.  per  1,000  cuUoft.).  but  at  the  Buia  Exbibttioo 
tbe  much  higher  estim&ta  of  1  aantjaiapaiflablo  yatdwaagiTan. 
The  only  other  practical  sfpHoatU»nB  ol  oaOM  known  to  the 
writer  at  the  present  tiaw,  an  in,  Sllaaia  Ibr  Meachiog  textUe 
goods,  and  in  Vmm,  wlMBa  b  naad  la  the  manufacture 
of  arttfieial  paifamag,  Tba  qiauaa  and  Ualske  form  of 
oaoniaaE  k  naad  in  tha  Ibaaar  oaaa^  and  tba  Vailaj  oaamaar 
in  tha  tatter.  ' 

Zinc— There  aro  no  startling  ikvelopmanta  to  report  in 
connection  w:iL  tbe  eteotro-matallurgical  processes  for  zinc 
extraction  during  U'OO.  In  thia  country  the  only  proceea 
being  opcralod  upon  an  induatrial  scale  is  that  of  Hoepfner. 

tlrejii  nstiaince.  is  dispkyed  concerning  tho  details  of  *M« 
proces?.  It  13  bbbevHl  that  it  depends  upon  the  electrolysis 
of  zinc  chlori.ie  solution,  using  carbon  anodes  and  diaphragms. 
Electrolytic  zmo  produced  by  this  process  at  their  Winnington 
works,  la  (  htjshire,  and  testing  per  cent,  zinc,  was 
exhibited  by  Bmnnar,  Mond  &  Co.  at  tho  Paris  Exhibition. 
The  zinc  phwt  at  ?^iington  has  been  extended  daring  tba 
year,  so  the  proo(»8  appears  to  be  *  niiQOllB 
The  Gowper-Colea  ptooaaa.  to  wUeJi  nfaaBaa  wm  aiadt  fa 
^  ^  7^  opantiog  apaa  sa  iodoatrial  aoatok 
and  U»  SwinbnnnaAahoroft  proaeaa— wUeh  differs  from  tba 
two  preceding  oaaa  in  being  a  fusion  process— has  also  not 
yet  emerged  nan  the  experimental  sUge  of  its  development. 
Improvemoito  hava,  taowarar,  been  effected  in  tbe  last- 
d  prooess,  and  SlOjMi  is  to  be  expended  upon  trial!) 
tha  mixed  sulphide  ores  of  the  Tasmanian  t  opper  Co. 
Tho  modified  prooess  is  carried  out  as  follows ;  The  pulven.HeJ 
ore  is  mixed  with  fused  ::iiic  chlorid:>,  chlorine  gas  ig  blown 
thzough  the  fused  mass,  and  the  moUen  mc  and  lead 
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chlorides  obtAineil  hy  this  treatment  arc  dc-canteJ  from  the 
inaolulile  RftDt^o,  ttc,  and  electrolysed  in  ii  separate  vcBsel. 

Tlie  njftcbauioal  diflicultics  in  canyinj?  out  such  a  trt>atment 
would  appear  to  lie  gre»t,  but  poeaibly  Iber  maj  bo  sor- 
mountetl.  <'bIoritu'  gu  if  caiWnfy  nov  »  fUMUt  fW  for 
pumping  opi-rations. 

At  Ellesnaerci  rort,  neur  Manchester,  tba  Fry  process  Ih  now 
in  snccessfnl  opnriition,  but  the  electrolytic  treattnont  of  tho 
ziDi;  oiidw  oUiaiaurJ.  has  not  yet  Leoa  carriul  bnyoml  tho 
oxperimcntal  ntigc  of  its  dfjvoloptw'nt.  The  process  as  at 
pK!>«nt  worliC'il  13  thMrGfore  wholly  moiillurgical  in  character, 
the  final  products  being  lead,  Hilver,  and  zinc  oxido.  Tho 
teeovery  of  /.ine  from  the  latter  ijs  based  upon  feeding  it  into 
•  bath  of  nmUoii  duo  ohloddA,  and  Aleotroljaiag  the 
molten  mass  with  ouboo  aaodea  mi  molten  sine  u  oUbode 

Tb9  EUerhaasen  proeoss  is  another  purely  metallnrgieal 
pnOMtt  Jbc  treating  wixad  aalphide  oi«a,  vkMi  vw  worked 
Ml  At  Unetly,  in  Soaih  Walo*.  Th»  pcoow  ii  bwad  tipon 
dlMsl  imalting  ot  the  ores.  Laod,  zia»,  lad  rilver  are 
Tolatiliaed  aod  Noovwed  choraiog  np  tlx*  nanUftnt  ga^ea 
with  water.  These  metals  are  obtained  partlj  aa  aindge  and 
partly  as  solutions  of  their  salts ;  but  a  portion  ot  the  silver, 
vith  the  copper  and  gold,  remains  in  the  matte. 

The  Rrituli  Sulphides  Bmelting  Co.,  who  own  the 
Ellerhauson  patent?,  have  increa^efl  their  cupital  to  £'H')0,')00 
during  the  past  year,  i-.uJ  havu  bought  up  the  Ffti-tich  com- 
pany. The  Llanolly  works  hiive  bcw-n  dosed,  and  the  smelting 
operation;)  have  b,Min  c.jnccntratO'.l  a*,  the  French  works  in 
Aq_;  iiiirmj.  N'o  detail-i  hnve  been  published  as  to  tlie  nuthod 
adopted  for  treating  the  metalUc  salt  solutions  obtained  by 
this  proMH,  bnt  foAiMj  tlMlMlyaif  il  lund  to  lapMtlito  the 
zinc. 

In  Germany,  the  Dieffeubach  process,  \\liich  w,ig  at  one 
time  reported  to  be  a  suecesa,  is  no  longer  oparated  upon  an 
iodastrial  scale ;  and  though  maoh  has  been  written  con- 
oeming  the  electrolytic  process  of  Hoepfner,  it  is  not  clMkt 
that  this  is  in  use  in  Germany.  The  latest  definila  ii^lsv- 
mation  the  writer  has  rQceiv.  1  r  livting  to  tho  {nrogresa 
of  this  process  abroad,  wa?  lir  :  j  electroljtto  worki  nt 
fimaoluui  in  Austrian  Silesia,  aud  tu  Canada  wen  expected 
to  faa  alHted  in  100 ) ;  bat  in  electro  metdlargiotl  develop- 
tunta,  M  to  othw  bmaehw  of  indiwtcial  ptogNo,  apietation 
imguillf  aMxitbtaliMdof  wdiitioB. 

Doiiiic  tht  fB«l  jtmt,  BoQtnhtwriqr  Iimb  wuijing  out 
experiments  lo  jldliTniiino  iho  telloawM  of  oddMag  agenla  in 
the  anode  obMnbec  of  »  zino  dmoritiag  oelL  He  hit  found 
that  using  lend  anodes  and  e  mnall  percentage  of  chlorates,  be 
could  obtain  lead  peroxide  at  the  aD  iile  nithout  dimiuishitig 
the  quality  of  tho  zinc  deposit  at  the  civthode.  bubstitiUiog 
stKiiuin  chromate  for  sodium  chtoratu,  and  using  a  tripartite 
cell,  ho  obtained  lead  chromate  of  any  desired  tint  at  the 
anode,  in  conjanction  with  metallic  liinc  at  the  cathode. 
These  modi6oations  of  the  uaeal  sine  depoeitisg  process  ma; 
become  of  industrial  impoituieOi  if  ft  manet  wa  u  loond  for 
thc*o  lead  by-prodnots. 

As  rigard^  the  ehciro  galvaniaingindutiy.tbMe  i«  aoiiaiog 
new  to  report  during  liHX). 

'  OnwlBnim.— Tliis  reTiew  of  the  poeitioa  of  the  Ykriooe 
eleetro-ofaemieal  and  eLeotn-metaUoigiaal  Indnataiiet  at  the 
dflw  of  the  jwc  1900.  tfaow*  ftot  wkfla  Kdwic«.in  loiiie 

directions  is  slow,  yet  OQ  fbe  liliolo  pntf***  ^  viaiUe. 
The  aggregate  miitik'r  of  works  and  factories  in  whiob  eke 

tricity  is  used  for  carrying  out  chemical  or  metallurgical 
operations  continues  to  increase  from  year  to  year,  and  the 
writer  now  estimates  it  to  b<:-  over  'ZdO. 

The  majority  of  th«>iB«  works  eiuplDv  water  power  fur  genera- 
tion of  the  electrical  energy,  hut,  n-i  tlie  retnarks  upon  the 
present  condition  of  thts  caltaum  carbide  indu.siry  show,  water 
is  not  always  the  most  economical  source  of  power,  wlien  tho 
corrpot  test  of  economy  is  applied — namely,  ability  to  cam 
protitK.  The  position  of  ( icrmaiiy  and  England  with  regard 
to  thesci  new  industrial  developments  therefore  not  so 
bopelcBK,  as  fomc  are  dispo.scd  to  imH^.'tDC,  and  the  use  of 
bUiiil-faraaca  goacs  for  power  generatiua  ia  conneotion  with 
daatao-ahaamaal  and  aleotio-inatallaigieal  maonfaotiaraa,  naj 


prove  in  the  futnrea  iridaaadfrolltaUaoiitlaliiraafitaland 

ability  in  both  countries. 

With  regard  to  tho  aggregatf-  power  utilised  in  tho  eleclro- 
cbcuiical  nnd  electro-metallurgical  industries,  Borchi  rn 
estimate  in  18'.»K  of  J18,00^(  H.i'.  i-:  .still  in  excess  of  that 
actually  employed,  and  this  total  must  bo  taken  again  aa 

rcpresoniiQg  the  [wssor  itmiiai.ie  for  thete  mamaotmieai 

rather  tb&n  as  the  power  at  present  utilised. 

For  the  four  induatriebi  \vith  w  bich  the  writer  is  spcdaUy 
acquainted  the  hiteat  reliable  figures  are  given  in  tabular 
form  baknr. 


Puwrr  mtd  m  1900  in  Oit  Four  i  hhf  Kl.'  tro-rhmieiU  md 

hlfcl ro-  tuHuUuriikal  Ituluurin. 


CJnited  Kinsdoaa. 

No.  o< 
work>. 

H.P. 

No.  ol 
works. 

1 

u.v. 

Alkaltea  tad  bloMh   

ChlcmtM  or  potuih  and  wda 

3 
1 

0 
7 

7,02') 
2,0QO 

l,.SO0 

27  ' 
3 
11 
42 

28,000 
24,OtO 
16,000 

11 

10,520 

as 

130,000 

The  ealciuui  carbide  work^-,  ha  .ilrearly  e.tplained,  have 
been  seriously  aflVctcd  by  tho  fall  in  value  of  their  only 
product,  and  the  writer  e-(tima'..s  that  Hk  ir  output  for  tho 
year  lOOlJ  will  not  c.s.ccod  85|tX)0  tons  This  represents  about 
H.^,00O  H.P.  The  remaining  industries  do  not  any  of  them 
utilise  power  on  a  largo  scale,  and  probably  10,000  h.p.  is  an 
ample  estimate  for  the  power  employed  in  the  hypochlorite, 
ozone,  buUioD,  nickel,  and  zinc  industries  during  1900. 

Adding  these  various  figures  together,  we  obtain  a  grand 
aggregate  of  l^irsQOO  a  p.  for  the  totiU  actually  utilised  in  Um 
eleotnMthemical  and  electro-metallurgical  industries  of  the 
w«U«uing  1900. 

Tba  |boe  ocmniol  1^  tbo  Uaitod  Kingdnm  in  wuaeation 
wifli  thaaa  new  mdmlriea  ia  van  flaltaiteg  to  cm  idf- 
esteem  as  a  manniaotarin(  Dbtioo.  WJ  SI  daOhlMlliamioal 
and  electro- metallurgical  wortn  are  opentiag  in  thb  aounbr, 
compared  with  220  in  the  remainbg  oountrios  of  the  iraruL 

Limits  of  space  wiU  not  allow  any  leagtheoed  diseotoloDoC 
tho  vni  iniis  causes  which  hnva  oomtiibatM  to  tfaia  nanlti  Imt  . 
three  may  be  named: — 

1.  Lack  of  natural  water  poMV  eivaUa  of  dMdo^ 
raents  for  industrial  parposee. 

2.  In;j;r;iined  con.Hervatim  OB  tbO  part  Of  tbO  flnaiMiM 
dir(K>Uug  oar  industries. 

3 .  Want  of  kDOffladga  on  fliapavk  of  ohemiati  Mid  etoatdieal 

engineers'. 

The  writer  haa  already  .stated  hia  b<  lief  that  the  first  of 
thei»e  is  not  so  serious  as  some  are  disposed  to  imagine, 
and  in  a  Paper  published  in  September,  lOuO,  he  --avo 
grounda  far  that  beUaf.  Tiie  aaeood  and  third  oC  theiie  causes 
are  mnraMiiaai^  and  oaa  only  be  removed  by  odacation. 
Upon  oar  aooeeaa  or  nQn4neoesB  in  providing  snch  education 
will  depend  the  poaition  wbieh  oar  country  ia  finally  to  take 
in  the  eleotro-fllwiDdaBt  and  (ilaBlio.melaUatginl  indaattiaa  in 
the  eantnry  whlob  baa'joat  dawned. 


Water  Power  Utilisation  in  Nocwny,— Tho  Kntfimer  states 
that  ihe  largest  l  jrl>:ae  installation  ol  na  kind  iri  Scandinavia 
ia  now  beiijg  constructed  on  the  river  {ilommfcu,  ia  .Norway, 
which  tlow.s  through  tho  central  and  south-western  parts  into 
tho  Christiania  I  jord.  The  object  of  the  undertaking  is  to 
Fupply  Chri.fiiania  and  adjacent  parts  with  electricity  for 
lighting  and  motive  jiurpose.'^.  I'p  till  now  several  hn^dams 
h.ive  bera  built  at  two  waterfal].-^,  with  a  canal  for  feeding  * 
the  turbines  LlOOyds.  in  length.  The  falls  are  estimated  to 
yiehl  16,C0O  and  10,000  effective  h.p.  n  '-l  et  tiv<  ly.  Tbiy  are 
situated  about  2'i  miles  from  the  capilai,  and  cla«e  to  tbo 
Trunk  Uailway,  wiiieh  is  naturally  a  great  advantage.  The 
capitttl  of  the  coneero  i«  4'9i)t»,UV0,  moet  of  wliich  Itaa 
bean  taken  np  in  Engfaud. 
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BWBDIBH  lELSPHOME  OPEJULIIOHB  IH  SOSSU. 


Of  Nmlt  of  the  ttBderisg  hHt  didM  to  tk*   

wian  in  tlia  fivo  RaMtan  eitiM  of  SL  'Ptlmbviv^  HoMow, 
Odflia,  WaTsaw,  anj  l{i>;a,  two  eoncessioDC  for  tb«  wurkiDK  of  the 
■jrttaaii  in  Mu«cow  aud  Warsaw  have  l>c«u  pvtn  to  Swedish  com- 
panie*,  at  tbe  liraJ  ot  which  in  IWn  II.  Y.  C«ilerf2r«D,  director  of 
the  Suxkholiu  Uviirnl  Tvlrphone  Va.&x,,  and  who  Una  \a*l  retumod 
after  c^tucluding  t))«  nf^^^tiaiions.  lo  an  interview  he  ha«  rati^fi 
following  interesting  M«l«meutj> : — 

III  the  Ituseian  cities  named  ihe  wtU-known  Americfkn  Ivll 
Telephone  Co.,  rr,  rather,  tin-  Iv.r,  j  L.iu  1  r.i:.ch  at  Antwtrp,  las 
hitherto  held  the  c<)ncc»>ioDs,  which  were  granted  for  20  ytau, 
to  expire  on  November  I,  11)01  :  and  the  pteMM.t  coinp«tition  liaa 
htm  helct  ta  or\l«r  Ut  eettls  the  emiosui-'ns  fur  n.  period  of 
IS  iwnfiontint  doUp  thtoainililiiM  hutim  Iwen  the  keener  ee 
dM  Banian  tmnw  itill  aOcr  »  wth  for  telephonie  omrationa, 
llw  Itte  of  tbe  telenliam  not  huring  advanced  ap}ireciably  daring 
11m  working  bv  the  pieaent  conceiwioD  holders.  In  St.  Petera- 
burK,  fur  inslaiice,  thoro  are  only  87  suWribcrs  per  10,IXK»  in- 
liabitantf,  ax  again«t  no  leaa  than  !)0«)  in  Stockholm  to  the  same 
nnmbor  of  p<'r»r.iii.  Kn  fxuM  rfi?  tnirbc  mentioner)  thut  Sti-vrklmlm 
ill  tlii*  r>->;n-::t  I  1  lir-[  ]'\ac.i  h\  :i  long  way  i^vt-r  llic  j'ritnipiil 
cities  i>I  tUo  wuild,  bmn  Fruiici^'co  cumin);  iicareKt,  but  wilti  utily 
4SS  apparatQR  per  hVHio  inhabitants,  llien  Hcrlin  with  SI 8,  New 
Vork  with  15ii,  Chicago  with  UK),  Pari*  with  "4,  London  with  ooly 
47,  and     PeUtOmg  (m  lUtod)  with  ooJj  ST  pw  10,OOOb 

The  caiue,  contiuara  Heir  Oedei{BRnf  of  tlie  rery  limilod  tue  of 
the  telephone  in  Rmsia  is  chiefly  that  tae lines  arc  old-faahioned  single 
overbeM  ones,  and  because  the  eubaciiptian  is  rather  high— vix. :  in 
St.  ?>'<<' r^V  arg,  Warsaw,  and  Moscow,  !S0  rouble*,  and  in  Iti^  and 
Ode)''.!,  iTiO  roubles  a  year  per  appaimtus.  One  of  the  conditions  in 
the  «ini:<;f--i'iR!«  nf  the  Bflf  Company  was  ihnf  "n  their  expiry  the 
plants,  Ai:.,  "jiiii:!  !  rfvi-ii  to  tin-  KusxiAn  Stale,  .m  i  ail  thfsc,  uhich 
the  new  concet&iitii«atc»  hiiiii  lo  take  over,  li«ve  b««ii  valued  at 
1,000^000  nubles— vi/..,  St.  Peteisburg,  XM^WO  roubles  ;  Motrow, 
171,000 nablvs  ;  Wanaw,  Ift'.OOO  roubles  ;  liiga,  lU.OOO  coablea ; 
and  Odeifa,  1<IO,0(JO  roubles. 

Be»ide«  the  condilians  respecting  the  taking  over  of  tlie  oil  Bell 
inatallationa,  uul  OM granting  three  yc.^rs  only  from  Xuveniber  ht 
next  year  for  tihe  reesMtrtiction  of  the  hTstciur,  there  were  others  in 
the  ODiicessions  prepar«<l  by  the  Chiof  Kussian  P<j«t  asd  Tclf?;n>pli 
Administrati'iu,  as,  for  instance,  in^iiftem-e  upoti  the  new  *v-ii  iii» 
answering  all  modern  r(i|air«nitiiti',  the  lines  to b«  »i:bterr«nean,  niu^'t 
improved  apperatus  only  lo  b«  u.'«d,  and  others'.  The  conceuioi^:* 
were  granlM  fur  18  years,  when  the  l{tvui.in  State  wuuld  have  the 
priviMM  of  taking  over  the  ey  stems,  and  the  price  of  reclempticin 
_  ahenld  be  fixed  by  erbitrator^  ap])ointcd  by  each  party.  Everything 
WM  tbui  fixed  bjr  ilie  State  lo  tlial  tW  only  bone  of  eonteution 
Wtt  tmdly  tbe  price  of  the  annual  tnheeriiicloB.  At  ngaide  the 
letter,  it  was  stated  that  it  should  apply  to  tiausvorse  ap|iuratus, 
with  a  small  advance  f>>r  appaiatus  rrt<|ueDtly  u*ed  aud  a  slight 
reduction  fur  lli'ot  Ks.?  in  n-f ,  wluUt  the  subscrijition  was  to  apply 
to  all  ap[.:iKinn  wi;!i]u  ;!  kilfis  from  the  central  station, 
but  for  longer  »ii.'»ltta«;»  thtic  ■■hoiilil  I  f  an  extra  fharge.  In  the 
coni]»  titnj;;  the  AdministniljHn  ur.  I'l  turitri*  fm  St.  l'.,'fersbnrg 
and  ilutcow,  a  each  fur  War»w  .arl  (  d.  i^Ji,  and  12  lor  Riga,  and 
the  l»a  mutuaU;-intere«ted  Swcdi-h  .:>iijj|>aaie%  leprteented  by  Ilerr 
C-dcrgrcn,  and  of  which  he  is  luatiiiKiii;^  diltctor,  were  invited  to 
louder  for  all  the  towns  naiued,  which  wa«  done.  Beaidee  the 
municipal  bodies  in  the  towns,  the  only  other  tenderer*  were  the 
Western  Ekttric  Co.,  of  Chicago,  and  in  Rig*  and  Odessa  live 
othei!^  for  eech  tomii. 

Na'.urally  thf  ti»br,t;r  jf  itmi-tttitit;  the  wolk  prior  to  the  teniK-r- 
uiK'  luuk  uiuch  tiihv.  liii,;.  llur  Odeigitn,  wilh  a  ui 
8 wiiitiiatii,  »u>3iit  wli'i'iL-  -  iiiuurr  in  ^fin^  ovrr  lln'in,  ami  iu 
preparing  elaboii»t,j  Lalciil,i;:oii..  Ai  an  illi;,ti.itir.ii  cf  the  t.\t*nt 
of  tbe  biwilwsics  ctnicern.  ii  mu  v  bu  uit  iil4oncd  that.  Llii;  iivtdiiih  Mti- 
mlHiinUBg  the  blue  for  tJieir  tenders  tlx  the  coHt  of  the  installa- 
tkUlnSt  lWltl>IUK*t  Ifi.TOO.OOOkr.  askr.  =  20a.).  in  Moscow  at 
lS,400,OOOkr.  (the  number  of  ^ulisciibenmnchoiiy  beiiiffettiinMcd 
at  2tJ,tX)U),  io  Warsaw  (li»,GOO  sutucriben)  at  «,tlOO^(IOQkK, utd  in 
Riga  and  Odessa  (6,0ti0  subscribers  each)  at  •1,000,1  KJOkr.  per  town. 
These  estimates  app'y  to  the  whole  time  oi  concei.>ion— 18  »-e«ie— ir- 
rvjtiiective  of  the  cr".;  .f  t!ic  itc  for  the  new  central  »t;itif»!is  r<>>qoirpfl. 

As  alrtadv  state  l,  the  twu  Swedish  conipanitii  t-  n  i  n  i  !ic  two 
cities— viz.,  for  Sli  ?  wiili  ;  i  roubles  per  apparatus,  and  for 
Warsaw  with  CU  rmhlc-.  in  uilihlun  ;i  tender  was  made  for 
St.  P6ter»burg,  but  the  Uiuiik  ijial  cuuucil  there  tendered  lower  willi 
ItftnuUMtlmtetUieciiUBidered  that  tbi^t  figure  is  iM  u.-j  1  '»  Tui 
mi  effoekive  tervice  it  may  be  n  iect.:d  and  tbe  S«t«di^ll  tender,  whicl* 
ettnda  next,  m^y  be  accepud.  la  CKIeatt  tbe  lUffaloviteh  Ikini 
obtnliied  the  continct  with  -)H  rouble^,  end  in  Riga  Uewra.  Roeker  ii 
Co,  with  57  ruiibles.  .\*  ail  eiam]>lv  of  neat  calculation  may  be  inon- 
tioned  that  Hetr  Cedergrvirn  tender  for  tlie  Wartaw  .service  w  as  but. 
one  roitble  Uduw  the  ue«t  oa«.  Tbertfuie  it  tbe  Swediab  oowMinivi* 
did  sot  tuccced  in  wttf  mm  tbej  bm  coptuRd  two  of  the  MiBot 


cnntnictii,  aii'i  havi'  n  fair  chance  of  c'btainiog  the  third,  and  that,  the 
most.  in;yKirtjiit  of  r,ll.  '1  lie  two  c  /ticestionn  obtainod  iik.iii-  co\'er 
some  £t,i'NKi,0(^  roubles,  besides  the  cost  ot  tbe  sites,  which  ia  a 
wMUhnUe  Mnoank  for  Smdiih  niMpitaib  Tbo  iaititl  oothv 
dniiiig  tbe  fltat  ihipee  ycua  wQI,ot  eouiM,btdMlnnliaLaa  tn 
maximum  net  of  underground  mains  will  then  have  tob*  laid  deem. 
As  regards  technical  dilllcultie#,  the  »oil  of  Mowow  and  Wannw 
Btl'ord  none,  but  in  St  Petersburg  they  would  be  very  great,  owing 
to  the  mar^y  nature  of  the  soil  there.  It  is  the  intention  to  employ 
n1mo«t  f  Tflii»ivply  Sweilish  enpineers  on  the  new  work?  :  but  when 
t!it  s  are  v'.inpli't*  ';  in  i\CL:-.-[dii:.Lti  willj  t:ni  tLim?  nl'  the  ci.nce-^ainiiH, 
I  hit-f  jiiifltn  miiit  I'o  Ijcl  i  i  V  li'-iHu.in  sill  |«:t.-.  I  oir  ng  the  progreis 
iif  n  r  ri-truolii>i),  howS  '  :,  .Swedes  mny  He  eiiii'luVLil  on  the  wolka. 
'i'he  promoter  and  iiis  concerns  are  Uackud  by  a  stcuos  body  of 

SwwKahandDaBitblMiikaia. 


ELECTRICITY  WORKS  ICCOUNTS. 


Curdiir  UnaieipAl  Electric  Supply  Works 
Aa  the  net  reault  of  its  fifth  jetii  of  working  the  Cardiff 
nndortaking  haa  found  itself  in  the  unfortunate  position  of 
hu\ing  to  meet  a  deficit  of  £1,704.  Perhap>s  still  man 
unfortunate  is  the  fact  that  this  position  marked  a  relao^ 
greaaion  on  previous  resnltd.  Most  of  tho  sevaral  items  of  ooil 
show  inttwMid  values  for  18!>0  1900.  The  two  ezoeptioBS 
arc  oil,  te.*  Kod  wages  at  the  station.  Tbe  reduction  in  tbtM 
ehargM  WOM  tfaui  iMotnUM  tbs  a4miM«liiah  bit  Ukw 
place  in  th»  o4bar  itaow  irfiporki  «Hla»  nUh  Hit  nnlt  thai 
tb*  iomato  geoerating  aad  winlu  «oite  bm  ilB^lb 
iSmmma,  nUhoagh,  owing  to  tiieiwwBil  mmgrnunt  m 
mnar^  di*rMa,  tu  total  ootto  have  tiien.  We  leara  tlu^ 
UHnulM  in  *■  Repain  and  nawwab  of  mainfl,  tlSO  mm 
expended  in  tbe  renewal  of  rubber  arc  light  cables. 

In  a  ootnparison  of  the  fintuioial  results  the  moderate 
ebaracier  of  the  total  revenuf  inunt  tuit  be  overlooked.  Inde«], 
wc  iitiderstanil  that  the  couamittcc  toiiniA  that  tbo  char;;e.s  for 
pul.iltc  li(.;lititn;  were,  nt  l'62d.  per  unit,  belo*  wimt  they 
coul'l  nilord  to  do  it  &t,  and  decided  that  a  higher  rate  be 
cniliud  tlui   undertaking  fw  pablio  Ughtiitff  mpfif  in 

suhseqnont  accotints. 

Ahhough  the  Cgrponiiiou  \vxi  awArdt'd  damages,  the  net 
proceeds  of  which  aii^ounud  to  JL'I,1U(>,  as  the  rcs'ilt  of  their 
action  against  the  contracior.t  fur  di  iay  in  tliH  di  livery  of 
plnot,  jpt  this  Aiiioimt  was  not  applied  to  repair  the  Ion  of 
rLViuuo  i>cea.-.ii'tjcd  by  the  delaj.  The  amount,  in  tiw  pnwMll 
accounts,  appears  in  tbe  general  balance  shoot. 

Both  the  lamp  connections  and  the  output  show  advanoai 
of  a  litUs  om  20  per  eenk,  vbile  the  load  faotoi  was  11-8  par 
oeot  in  1890-1900  as  eonpacad  irttb  II  par  eent.  io  1896-9. 

Newport  Monicip&l  Electric  Supply  Works. 
The  resullH  rtc^ordtd  iu  the  Newport  acconnts  for  the  year 
to  Uarch  31  last  are,  on  the  whole,  most  satigfaotory.  With 
nnimportant  exceptions  a  general  and  consistent  reduction 
took  place  in  the  costs.  Thus,  although  there  also  occurred 
a  diminution  in  the  total  revenue  per  uniL  the  latio  of  the  coata 
to  the  revenue  materially  fell,  the  woiklDg  piofit  rose  from 
•1  99  per  cent,  to  per  cent,  on  the  mean  capital,  and  a 
smaU  BDzplus  of  Xll<3  was  left  after  pag^Qg  eapital  charges 
amoaaUog  to  4'M  per  cttA,  on  tbe  neait  eapital.  Tbe 
nndertalrfiig  thu^  nr  the  Urat  jmx  in  Ita 


The  vahia  0-MM.  par  unit  fiir  lad  ii  moal  fflfaditiJila,  i 
considering  Nenport'apoaitioniaMpaai  to  ooaliiipptr.  Tba 
average  fad  eoata  In  munlaiMl  atatloDa  ia  1899-1900  van 
0-7Sd.  per  unit,  but  aaawnatcd  with  a  mean  output  of  over 
a  million  imits  sold  and  an  average  load  factor  higher  than 
tliat  ut  Newport.  Tho  iloiu  uf  oil,  iVc  ,  JruppoJ  lo  a  very  fair 
figure,  but  wtigti-  a:  thu  station,  althougii  much  roduced, 
were  Blill  rallior  too  high.  Tbo  rupairs  al  ihti  station  IMrOi 
ae  i!>iual,  Icfg  tiian  half  tho  average  in  otli«r  .stations. 

All  e.vccllcul  rato  of  advaiico  is  notictablu  in  the  buainesa 
done  and  acquired.  The  year  3  output  wai  over  percent, 
higher  thau  io  tlio  prtcuJiu!?  year,  while  additional  lamps 
connected  rose  llie  tjtil  liy  l!  per  cent.  Al'.li  juijlj  t\w  load 
factor  a:  10  (>  per  ecut.  is  s;ill  bolow  the  averane,  it  h  a 
decided  improvement  upon  the  91  per  cent,  load  factor  which 
Obtained  in  1898*9. 
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NEWPORT  MON.V-AltUSU— a  InclGlitM  M.UI  l,I  land*  apprif»UM<. 
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1, 2  4  3  SALISBURY  COURTS  FLEET  ST,  LONDON 

U  Littm  MtaMaf  (o  SaburifHtmt,  AivtrUstmnli .  a%i othtr  tmsinut  mttttrt 
skouU  b$  aidmud  to  tin PtMsJur  "The  ELtcrticiAH,"  Saiitlmiy-court, 
FUtt-ttTMl,  Loniem,  E.C.  Cktfwtt  Monty  Ordm  ikoM  it  m4dt 
fmmtU  to  "Trs  Elxctuciam"  PrinMni  mi  PMiikimt  Ccmft^, 
Ltmttti,  m4  hi  irouti  "  Caatt*  mi  C*." 

AllMitorMtitUrttobfdiruMtUTmKamiu 

All  Utiin  for  itatrtkm  in  "The  ELSCTBICiAN,'  or  eonlMnf  juaUoM, 
mutt  t>t  lutcmtaniii  ly  tki  mmt  and  addrtii  of  Ikt  v^'.'.tr  at  niinu  of 
toU  faitk.  No  M(w«  mkainn  it  Ukmt  of  mumymtnu  commanicstiont, 

"fn  SueiueUB''  i$  futUrim  nm  FfUar  auniajt,  i»limfowtk$ 
mmdat  mOt.  IHi  am  lalt  at  tko  raBrntf  tooksuSt  Aroagkoai  tht 
Kingiom  on  Friday  atemint.  and  can  hi  obttintd  of  »H  FiociktMni  mud 
NmvtnJort;  or  iirtct  Jrtm  {\t  Pl^^Iil^m({  Oj^ctt,  at  ji  v* 

tabaertptlaB  Kkt«a.— The  Kjttrt  for  Sutxrnpiinns  ti>  "The  Elictmciam* 
are  u  tinJei :—         VitAt       IIa:  »  \  ia»     Qhaxtu  ^  Pottbaa^ 
XtaitaA  ^'-f*— * 


Kmnimmtf-rm 


Ml  atcod.  ...  1M.M.  .  Ts.ed.  1^ 
„.  Mi.M.  »  MUM.  «  MkMi  likataM 
Tm  KuemeiAii"  umwmmlii  AfrttmdOikHm. 


**TMM  lUCniCIAN  "  eftrs  ixctftiimal  aitantagu  to  Adatriiitrt,  It  hai 
tflutha  Urfwt  stmlAtloa  of  Uij  EagUah  BMitrtMl  i»p«r,  ud 
ditaUU*  all  oT«r  Um  WorU.   This  ttattmtnt  is  g»aramtud, 

Adatrtiumtnl  HtiM,       forwardtJ  on  affUeation  to  tkt  PmUithtr. 

Tmos  AnvuTitsMum  Mtndad for  Utt  enmnt  isttu  must  rtacM  tia  OfUt 
not  lattr  tkm  Pint  Pett  an  Tkwndaf.  Rnnmit  of  ufirinf  advtrUmunt 
ordan  and  alltratiom  to  standing  admrtisiaunls  mutt  bt  in  PnbUtkor'i  kandi 
hf  Wadnaidaf.    Wraffir  Advtrtittauntt  by  Wtdnttday  atomktf. 

OmcuM.  AmMXTNCUMim,  AocnoHit  mU  Stuix 
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All  Boaht,  HamtMan,  and  aUur  tuUitationt  mn  bt  ord 
VwM  Bkacmouui  AMAm  mI  iWUWaf  CMMw  J 
0  tmm  "teBCTMci— *^Mi  afsSmSiimmSSlaki 


PUBLIOATION& 

ordtrtd  dirmi  of 
Tka 


ntruis  vox  tklxskxph 

TorFO,  H.I.R  K.   Prlci  Ida.  M..  poat  fn*;  ibraad  lU. 
TKB  •nrSBVTl'  eVIDI  TO  ntUiXTMt  CABtX  TIRIVt.  By 

Manti.  H.  K.  C.  nxtini  wid  J.  C.  B.  D118T.   Price  aa.  mH ;  »\>naA,  f-  td. 
BIlUOeXAPHT  07  X  tXl  LimAmS  AID  imtlflK,  BdiM 
tf  C.AR.  muiN.  Wtth  ui  IstrudiiciloD  (*  th«  hMory  of 
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■VBIUStBB  OAIU  lATOr*  AVS  »lTAIBXWt.  By  H.  D.  Wtuor- 

Prt««  Ik.  MU,  BO^fTM. 

BLXCTRICAI.  LABOAATOST  lOnS  AID  TOAXI  (Xl«H«ttUrT  m< 

Adrasoad).  AmocMl  br  Dr.  i<  A.  rmnw,  M.A^  7 JLB.  rKDtad  par&alan 
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PIIACTICE.     17  TIT    J.   A.   tUHIHa.    VOU   I-THI  INDtTCTIOir  OF 
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ikuil  ii^U^mal, 

TBB  TKLBPBOBA— Bjr  Haks  RrtcijkiK  and  F.  C,  RapbaB. 


SPECIAL  NOTlCEa 


iMMpt  ttaiU    fnoBlIf  Mflt  to  THB  1 

MOW  nMBVaF-YA  JLY,  •(  "Ttt 
boadiaatMvaMth.  MNnh.61,pM»Bf«i,ieii6d.  JOmwmlr, 
farfabffiiig.  MwlA,l!rpMt,ft.Sa. 

A  oomplita  ait  at  "Tu  BuciBiaAB"  (1878-1900)  «mi  bow  In 
naai  aati  an  ntj  miMh  wd  awlj  applteatiaa  akovid  ba  madlb 


BUOmO  fRJLOnON  on  the  •« 

RAILWAY. 

With  <iuit«:  sUntling  swiftness  electric  traction  on  the 
"  Undorgronnd  "  railway  baa  been  transformod  from  a  matter 
of  almoet  uUo  q^onlAtioa  into  an  afliur  of  tbe  most  vital  and 
pressing  nunnent.  From  an  atUtade  of  abily  toying  viOi  tba 
latest  ecicntific  dovolopinent  in  railroading,  the  directors  of  tbe 
Metropolitan  and  MetropolitAQ  District  Itaiiway  Companies 
have  suddenly  been  oompelied  to  reoognise  in  electric  traction 
tbe  on^  nitaiii  ot  lalvatioB  fitow  impending  rain.  Wiiat  baa 
prodaecd  Ihli  rematlnbit  and  eompMa  vettt  fmt  f  Only  last 
May  wc  felt  it  incumbent  upon  ue,  when  announcing  tbe 
Btarting  of  tbe  iirdt  "experimental"  electric  train  on  a 
portion  of  tbe  "  Undergroond,"  to  express  oar  opmioo  ikat 
there  iraa  notbing  in  tbis  event  "  more  tban  an  attempt  to 
put  off  the  day  wfaen  tbe  entire  Inner  Oirele  system  mast 
be  felnctrieally  fiiuipped,''  lUcctric  traction  on  the  Inner 
Circle  has  been  for  many  years  i<ast  talked  of  by  shore- 
holders  and  the  ganernl  pablic,  and  written  about  in 
tbe  daily  jnu,  IB  »  wonder  of  tba  distant  futare.  Now 
and  again  the  BoffoeatiDg  fames  of  Oower-strect  and 
l'<irtlanJ-road  stations  have  goaded  the  jmblic  into  rlatnour- 
ing  for  the  sapersession  of  steam  by  electric  locomotives ; 
but  tbo  directors  were  deaf  to  every  cry,  and  electric 
traetion  rose  into  greater  and  greater  fame  in  tbo  outside  world 
unheeded  by  tbera.  Then  tbo  lioard  of  Trade  stepped  in  and, 
in  February,  is',17.  rrp.irtcil  that  '•  hy  far  the  most  satisfactory 
mode  of  dealing  wilb  tbe  ventilation  of  tbe  metropolitan 
toanela  wooU  be  by  Ibe  adoptian  ol  eleotxifl  tiaetioB.''  Tba 
din  ctori-  wcTe  Riven  three  years  in  idlisb  to  take  the  propac 
steps :  anil  almost  the  whole  of  this  period  ran  out  hefom 
anything  tangible  was  done.  Even  then  only  a  short  length 
ol  line  was  aleotriealiy  equipped.  Tbete  waa,  in  fiket,  nvj 
indioatioD  of  a  persiatant  policy  of  dawdle  and  dehy ;  and  so^ 
we  tjolieve,  it  would  have  remained  to  the  cixl  of  thn  ch.ipter, 
had  not  a  new  and  furmidable  factor  forced  itself  into  tbe 
(lue-HtioD — the  competition  of  the  Geatral  London  Railway. 
While  tbe  Motropolilan  and  Diitnet  Railway  Comgaaiw 
supinely  ignoring  the   BBW  .BMfhoi  ol  ICMtioa 
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that  wag  making  hy  fon«  its  merUs  Imown  all  over 
the  world,  a  rival  company  was  fi  rtnod  and  commencod 
to  boUd  and  iqvijf  tbe  now  bmm  "Tube,"  praotieally 
■tatuglii  aenMH  tha  laoat  impoftent  diaoMter  of  theii  loiter 

Cirr'r.  Vvor.  -.•.•hfr!  thup  palpably  mcnacc-cl  they  refased  to 
rogard  Ihe  matur  aeriously,  and  proceeded  viih  their  futile 
"  experiment "  to  demonstrate  the  obvious  and  Iho  ulreaily 
niuTCnalij  jmrnd.  Tba  rival  ekotrio  line  was  jeeringljr 
it/hmi  to  as  a  *' fanumra^"  Iwaaim,  nnlilB  tba  "Uato- 

ground"  railwavB,  it  f'.i'^  rot  cnrrv  or  heavr  goods, 

the  infurence  hamg  that  u  was  a  much  more  eorious  problem 
to  run  by  electricity  an  Inner  Circle  than  a  "Twope  nny  Tube.' 
Within  tix  aontba,  aaTarthalen,  of  the  fint  numing  of  the 
«mo-tepbel  nam  thai,  Hr.  J.  Btum  Fbana.  tha  obaiitnan 
of  iho  ^lotropolitan  District  Railway  Co.,  announced  nt  - 
special — aod  urgency — meeting  of  tbe  shareholders,  tuai 
"  tbe  poflition  bad  become  daiperata,"  and  eallod  for  "  prompt 
lamadiw"  is  oidtr  to  "poll  tba  aomfanjr  out  of  a  8:n»t 
dOannna."  Hum  nrgantly  naadad  iwMdiaa  conilglcd.  he 
declared,  in  the  electric  (vi'iipraent  of  tbe  railway;  and  Iho 
meeting  bad  been  called  for  tbe  purpose  of  sanctioaiog  tbe 
creation  of  £500,000  new  share  capital  and  raising  additional 
MlMfiOO  kMm  oaptal  in  now  dataotoM  atock,  ii»  tba  pmfoae 
vi  aaRjing  ont  tibia  aflhatta. 

Judging  from  the  publinhed  ngtiic),  the  ofTectoftbe  competi- 
tion by  the  "Tubo"  on  Uie  receipts  oi  tbe  Metropolitan  and 
District  railways  is  amply  sofBcient  to  fill  the  sbart  holders  of 
^hflsatoonflwagroompaiiiBairitbalaxni.  It  appears  that  their 
laliinu  Cur  the  fi6  maha  eadafl  on  DeeamlNr  ttnd  last  ihow 
a  redaction  nmonniing  to  £10,8CC  for  tbe  Metropolitan  and 
£16,940  for  the  District,  or  an  aggregate  of  £27>79G.  Com 
menting  upon  this,  Tht^  Time*  calls  attention  to  tha  fact  that 
for  tbe  first  five  weeks  of  this  period  there  was-  no  Ceabal 
LoodoD  Railway  competition ;  so  that,  assuming  the  decline 
to  have  taken  place  in  tbo  remaining  20  weeks,  it  represents  a 
dfloreaae  of  £1,890  per  week.  Mr.  Forbcs  significantly 
fembMiad  ilia  ■hamholderB  that  the  adoption  of  remedial 
mean— ■  was  ufent*  otbanriaa  tba  aitnatjon  "  would  daily 
beeoma  mna  fbaa  it  me  sfven  now.'*  In  fbis  he  judges 
tbe  position  rightly,  though  with  lamentably  belated  aciuuon. 
Of  foreaigbt  wo  discover  not  a  single  trace  in  the  whole  history 
ol  tbe  attitude  of  the  directors  of  the  two  "  Undargroond  " 
systems  towards  electric  tractioa  On  tbe  eontrary,  there 
is  exhibited  nothing  but  reluctant  capitnlaHon  to  the  force 
of  oireumstances.  In  our  comments  upon  Mi\  W.  L.vni.imin's 
J^iper  on  "  The  Supersession  of  tbe  Steam  bj  the  Electric 
Locomotive  "  (aea  Tk«  KUetritian,  Daoainber  14, 1900,  p.  981) 
we  observed  that  "  it  will  not  be  tbe  mere  question  of  cheap,  n 
ing  tbe  cost  of  the  present  service  that  wiU  impel,  und  indeed 
compel,  railway  director.^  to  abandon  steam  locomotion  ;  but 
it  will  be  the  ever-incioaiing  pzossoi*  of  oompetition  by 
itfil  eleolrio  Boat,  raaatog  a  aMMib  ftvler  and  mow  Ire 
quent  service  of  trains  than  can  bo  done  by  steam."  These 
words  were  prophetic ;  the  now  precipitate  action  of  the 
Mptropolitan  District  Uailway  Co.  is  their  tirsl  fullilmeut. 
It  is  to  be  hoped  that  other  British  railway  companiea  will 
take  heed  Icon  Iba  mtifyrrtiiiiM  irf  tbrf  fiiim|Miijj  amfl  irfll  nnt, 
like  them,  turn  a  deaf  ear  to  the  alaiiiia  of  elaatrio  tiaeUoa 
until  it  is  almost  too  late. 

Almost,  if  Dot  quite,  too  late.  We  are  by  no  means  certain 
that  the  psjobologisal  moment  ia  not  gone  bjr,  and  tiiat  the 
etaatioB  of  the  Central  Lmdoo  Railway  has  not  intiodneed 
new  conditions  that  even  the  best  i-lf^f'ical  equipment  in  tlio 
world  will  not  entirely  nullify.  Had  the  Inoor  Circle  boen 
converted  to  electric  traction  before  the  Central  London  RaiU 
way  Co.  obtained  poweia  to  eooitmet  its  rival  line,  then 


would  have  been  a  stronger  ground  for  oppostog  the  granting 
of  those  powers,  and  possibly  Parliament  would  have  refuBcd 
to  grant  tbetu.  .Moreover,  bad  tbe  Inner  Circle  been  thus 
equipped,  its  much  enhanced  popularity  wodd  htm  told 
serionaly  against  subacripUoo  of  eapital  for  tbe  now  venture, 
even  when  powers  had  been  granted.  Wo  will  not  go  m  f&r 
:is  to  a-ifert  that  the  "Twopenny  Tubo"  would  never  have 
come  into  existence ;  but  we  do  believe  that  its  advent  might 
bava  been  letaided  Ibr  ssTCiral  jraacs.  Now  tbnttba^Tnba" 
is  an  accomplished  fact,  it  offer.?  to  a  large  section  ol  tbe 
former  patrons  of  the  Inner  Circle  a  much  more  direct  route 
belwcen  home  and  buciuei';^,  uud  it  would  bo  foolish  to 
suppose  that  alaetrio  tcactioa  will  tampt  these  bsok  to  tbeit 
alMDdonsd  wots.  InfaattthetopognpldOalad'vaatagaaoftfaa 
"  '['•if'-'  "  ire  almo.st  if  nr  t  cuita  a^  re.idily  appreciated  by  the 
travelling  public  a3  are  the  comforts  attandant  upon  its  olec- 
trioal  eqoipment.  Nevertheless,  there  is  room  in  London  for 
both  tailwajs,  and  if  tbe  reconstraetion  of  tbe  loner  Cinda 
and  ito  ralUng  otodr  is  promptly  effeetod  in  a  Ubend  and 
enlightened  manner,  according  to  the  beat  modern  praelioe, 
we  believe  and  hop>'  rhas  ir  will  ri>f>f  ivf  a  now  lease  of  life. 


COMI£MPOBA£¥  BLBOIBIQAL  SGiEliOE. 
[OampOsd  bj  S.  B.  Vbinnn  B'Aun.] 

TunUnud  Magaitimrittien. — In  1885  Eircbhoff  published 
bis  remarkable  research  on  tbe  effect  of  strcKS  upon  magnetisa- 
tion. Thifl  is  the  most  comprehensive  treatment  which  the 
problem  has  teceiv(-d,  and  it  a.gr»es  ia  its  applications  with 
the  deductions  of  Lorberg  and  of  Eortowcg  for  tbo  analogous 
ease  of  electrostrictioo.  Maxwell's  original  stresses  refer  to  a 
medium  without  structore.  Helmholta  makes  the  stresses  in 
the  electric  or  tbe  magnetic  field  depend  on  ctiauges  of  density 
in  the  medium,  while  KirobholTa  stresses  allow  for  a  dejxind- 
ence  both  on  hulk  and  on  elongation,  and  thus  involve  three 
constants,  viz.,  permeability,  bulk  Gxpansion,  and  elongation. 
I'ho  experimeutH  of  Nagaoka  and  Honda  .'••liow  an  imperfect 
agreement  with  theory  both  for  iron  and  for  nickel  ('.  Barus 
has,  therefore,  devised  a  statistical  treatment  of  tbe  subject, 
such  as  was  suggested  for  viscosity  by  Maxwell.  Ho  illus- 
trates  bis  theory  by  means  ol  a  model  consisting  of  two 
ctrcul&r  plates  joined  by  a  number  of  elastic  bands,  and  held 
apart  by  a  rod  pivoted  at  the  oeatrea  ol  both.  lie  finds  that 
tbe  effect  of  loogtloAnal  magnetisation  is  an  bUMnant  of 
rigidity  m  aU  paramagnetic  metols,  whsssan  tha  psnwansnlt 
effect  of  a  trans^•er8e  or  a  oirculat  field  Is  nintlvaljinafpnoiabia 
so  fac  aa  rigidi^  ia  ceneenied. 

[C  Btsna.  4m.  Jm/n,  nfSoktm,  DHsmber,  IWNL] 

lUmmifnt  Mn^rtim. — ^The  magnetisation  remaining  after 
the  magnetising  force  has  been  removed  has  been  already 
studied  in  a  variety  of  specimens  and  shapes.  P.  Uolitsoher 
has  studied  the  same  matter  in  one  and  tbe  same  iron  ellip- 
soid, with  especial  reference  to  tbe  dnrnlion  of  magnetisation 
ami  to  tlic  iiuiubi  r  of  insffnctic  iitipnlsea  applied  Ho  finds 
clint  the  remanent  magnetic  moment  i.s  di.^tinctly  dependent 
upon  ihi'  time  during  wliirh  the  nuiLmetiaing  force  is  a]i|>!icd. 
It  tnkes  from  one  minute  to  three  minuteis  to  iiave  it.H  fnll 
elTuei  in  the  case  of  field.<;  varying  from  one  unit  to  six  units. 
Tins  is  all  tho  more  strRn!».?  as  thf  temportry  mft!»n<  tisaiion 
is  practically  independent  of  tlio  duration  of  inagnetisatinn. 
When  tbo  direction  of  tbe  lield  is  kept  constant,  successive 
impulses  increase  tbe  remanent  magnetism,  tbe  increase 
becoming  slow  after  tbe  first  10  impulses,  but  continuing  to 
bo  porceptibb^  imtil  tome  100  impulse!)  have  been  given.  On 
the  other  band,  when  opposite  magnetisations  are  induced  in 
sneosasion,  tbe  remanent  magnetism  remaina  ssnsibl;  t&a 
miTiP.  During  tho  first  few  impulses  there  is  somo  variation, 
but  tbat  is  probably  due  to  incomplete  previous  demagnetisa- 
tion, and  steady  valoss  ue  alwnys  oblainsd  aftec  tha  fint  six 

(P.  HoutKRsa.  Amtt.  n§dt,  Mc.  ia,  ISOOtl 
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Air  TomM  by  Konttftn  Ilayi. — E.  7iUari  baa  made  a  ean 
fill  BtuAj  of  the  manner  in  which  aria  ixata  ia  discharged, 
and  how  the  diaeharging  bodies  take  up  the  charge.  He  finds 
that  boot  tubes  absorb  the  charge  moro  ijuickly  than  straiglit 
tubeSi  whether  thoy  consist  of  copp«r,  lt<ad,  glas.H,  or  in<1ia- 
mbbtr.  A  tube  of  flexible  copper  :i:n.  or  moro  in  length  and 
leni' in  diameter,  twisted  into  h  or  10  turns,  and  well  insu- 
lated ll]r  parnflin  iir.  l  a  gliw^H  tuho,  charges  itself  to  a  potential 
of  wme  SO  volts  nhcn  traversed  hy  ionised  air.  Similar 
charges,  though  not  quite  so  high,  may  be  obtained  by 
Bending  the  RuntRcniscd  air  tbroiiph  "filters"  of  fine 
brass  wire  gau/.o  contained  in  brn-i:-!  tubes.  l>cn  when  the 
gauze  ia  not  very  fane,  several  pieces  suporimpoaed  and 
monnted  in  glatn  tubta  taki'  uhargw  of  from  \-t  to  20  volta. 
Under  aimilar  ainanutiinoeB,  however,  metallic  films  take  a 
oomsponding  atgtttM  duurge.  Thia  «u  obaerred  in  the 
OHn  w  VBggtt,  Inu,  lilia,  bnas,  platinum,  alnminiom,  and 
tia.  The  utbar  is  kd  to  ttie  eonelusion  that  the  fame  metal 
'  will  nqain  s  nnfttive  or  %  poeitiTe  obuge  aooordingly  as  it 
is  itniw  lonibqr  or  nfUy  bj  the  ioniaed  air.  A  negatiTe 
ehuga  may  ba  eoimrted  into  a  poiitin  ohaige  bj  nnplj 
lengthening  the  talie. 

(&  Vnuai,  4VMM  OtrnM*,  Amgu^,  UOO.) 
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Prmttre  and  Tfwprratwrein  tlu  Hl«trie  Sparl. — E.  Hascbek 
baa  aapplemcnted  hia  own  and  Macbe'a  experimental  work  on 
the  preasare  and  iemperature  within  the  alactrio  sparlE  by  a 
theoretical  traatnaiit  baaed  upon  the  ooao«f4ioos  of  Befaoatar. 
It  ia  soppoaed  tl»t  at  the  beginnbig  of  the  diaahaige  caitain 
minnte  piitielea,  whether  of  air  or  «f  alaatwda  BMlli 
projeetad  with  a  great  velooity  from  both  ekatoodti. 
initial  Telocity  between  zinc  poles  woald  be  abont  8|< 
per  aec,  but  owing  to  the  reaiatanee  of  the  gas  traveraad,  this 
velocity  would  fall  to  alwat  400m.  per  sec.  by  the  time  the 
particles  are  4mm.  away  from  the  electrodes.  The  ooUi^iona 
which  iiring  about  thia  retardation  also  produce  a  rise  of 
tuiupLraiurc,  and  the  retardation  it  elf  produces  an  accumula- 
tinn  of  particles  which  gives  rise  to  an  increaae  of  pressure. 
Both  pre  .  uro  auil  temperature  s\.ow  n  ulriatly  corrc'pon<ling 
distriliiition.  With  five  Urge  Lev  leii  jars  ami  a  j|  irk -yap  of 
8mm.  the  maximum  teiuperaiuro  would  be  j^  unii  l.DuOdcg.  in 
the  wntre,  and  the  maximum  pressure  wonlii  iimi mit  to  some 
28  atmosplieres.    Tltis  is  of  the  same  order  as  the  pressure 

deterauaed  espctiiiuotally. 

[I-:.  Il.iiiiuuc,  Aim.  Phy$U,  So.  12, 1900.] 


oomonois  lo  blectbigitt  mna  wobkb. 


According  to  our  annaal  custom,  we  publish  a  scries  uf 
diagrams  Bbowing  the  extent  of  the  connections  to  electricity 
Bupply  works  in  the  United  Kingdom.  The  figures  are  oom- 
pilea  from  the  large  table  presented  aa  a  snpplanent  with  this 
week's  issue.  In  the  case  of  the  Loodoii  atatiails,  traction 
and  other  applicatiaoa  of  olaotrio  motors  still  final  an  ahnost 
iaajgniCcant  propofttm  of.  the  wliole  load,  bai  aavwial  large 

Srovincial  stations  now  supply  electrioal  energy  both  for 
gbting  and  tramways,  and  the  effeot  of  the  trsmw^  s  motor 
loadia  ahaadynotieeaMa  in  the  diagwui  briow.  £ieapt  in 
dlagnat  1.  tberefore,  an  mo  Mm  «f  ttovalti  has  been 
adintad  this  year  mataad  ota  aeah  haaad  on  tin  power  U^i-n 
kgr  Um  e  c.p.  lamp  as  a  unit. 

An  important  alteration  ia  notloaabia  io diagram  2.  While 
eUctrieity  supply  in  the  provinoes  has  increaaed  in  popularity 
at  a  greater  rate  than  ever  before,  the  tc.al  of  lamp  oonneo- 
tiona  in  London,  although  still  growing  rapidly,  has  not 
maintained  last  jear'T  r  lU  of  increase.  However,  as  the 
additional  connrcUaud  111  ijouduii  have  amounted  to  over 
lO.OOOkw.,  :l;.:r.  is  no  cau-e  for  alarm,  csutcially  as  the 
enormous  iiiureusu  in  the  proviucej  much  more  than  com- 
pcDsates  the  London  figures.  Thus  the  ;,r!iud  total  for 
London  and  proviuees  id  nearly  !30O,OOl.'kw.,  or  about 
10  njillion  8  c.;\  hi:iip£  -more  than  H  million  greater  than 
last  year,  the  increaae  in  1899  and  1S98  having  been  1^  mil- 
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1.    Lamp  Coiincctiuu*  iu  IahwIud. 


•  Ctnrine  CronOs. 

b  OMtamCo. 

c  Cttjr  of  XiandoD  Cm. 
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u  St.  Taata'  aad  Pall 

UaU  Co. 
*  MaUOBoUtao  Co. 
w  StKirnallcii  Somga. 
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CHI£F  OFFICIAU. 

Thi'««  li«t«  of  the  pnMlpd  British,  Colanial,  and  Foreign  Oovani- 
ment  Dniiartmeola,  with  tf>o  ohirf  ..fHoiala  ia  any  way  ooooeoted  with 
TdagTB|i]iy,  Taiptihooy,  Kli^  tri.  Lu-htiii((  and  Tmawaya,  lus.,  hava 
been  reviiwd  by  tfaa  various  Uti^uirtnx  nta  Md  Imqgbt  up  lo  data. 

An  Offii  f.i>t  of  thr  KapraMntatiTtMif  tUnifix  OoantriMtoOiwI 
Itritiim  i'ou..uU  nnd  Om^tiiMa  OAi»%nd  Agmt  Oaoni,  ta,  « 

thi'  ('(i!i.n:i-^,  is  -^Uit  gives, 

LOOAL  AgTHOBITIBB. 

Thii<  liat  indndM  tlie  nuM  of  the  chM  nffloUla  of  every  bDportanl 

Will  nisrhnnty  in  Great  Britain,  the  jioiKiUtinn:",  iiicl  tin-  |iri-.-..  ii(  t-ai 
to  .  .■t'liumrm  and  fur  liublio  puri-'-i-;  w  l  :  ,t  it  l  un  !.■  -.nut 

»  ijlttini.  «lL>  ther  tho  Bdard  of  Trade  li&yu  gi»iiu«l  «  I'n.-. i^nnal 
Ord-T  (U>  the  laoal  Mthoriliy  or  a  cgmpaay)  for  any  Icxttlity, 
if  in  what  year,  and  wbetbar  tlie  ipui  worica  are  tl>>.'  projjerly 
"f  tl]i'  authority  or  ol_»  private  cani|iany.   Thme  talile* 

II  ininpil)^  with  the  Viaw  of  aaeiating  Maniifwtiimii  and 
1  h  ull  ill  Klo'tric-  T.iphl  aiid  Power  Pl»nt  and  Apf»ratn»,  An.,  to 
intTTxlmt!  tlirir  S-,i|i|  ilirs  l.i  miinl'  iiul  mitlmritii-- »)]  nvor  thn  ni'intry. 
A  li*t  is  »!«>  piviu  >'f  til''  iianio  nn.:  luUln-n-ir-  <.(  Cl.,'iLru;in  uf  the 
Electric  Lignting  and  Tiaiuway  CuounitUwa  uf  the  Ixmal  AuUturittea 
of  Iheoaantiy. 
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lion  and  1\  million  respectively.  li  should  be  axidod  ihat, 
te  Uw  iMunoM  of  these  figures,  ooljr  the  actual  metro|>olitan 
taofHj  VllurtakiBgS  are  incluJed  in  London ;  the  Tarioos 
fioghboaring  boroaghs  and  urban  diatricta  ban  been  taor 
■idered  as  provincial.  The  new  London  OowrmnaDt  Ael 
{1W8)  may  M  taken  to  dflfina  the  boundary. 
Tamag  to  diagram  1,  tt  is  leen  that  tht>  Metropolitan 
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lHal     tan      IMH  IMHS 


PucKAM  2, — CoiUMUliuui  to  K)ev:lrk'iiy  iiuppi;  >Uiii9 
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ao  flv  H  laiBp  coDDMllmt  an  anawwl,  tfw  latter  under- 
taking in  ntte  d  the  eompctition  wblah  II  will  BOOB  hiw  to 
undergo  \nth  tbe  Chaiiog  CroM  and  Stnufl  Cvupafly.  Tlw 

Wettminster  Oompany  is  a  good  third  in  noint  ol  lamp  «qb- 
nections,  and  in  its  caae  me  nnmber  oi  additional  uunps 

connected  durir^  the  year  is  greater  than  in  any  preyioas 
years,  while  Ihe  C'ily  and  Charing  Cross  Companies  maintain 


i  ; 

i  I 
i  I 
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OMoaeticMt«CbatiBU<w»«iidAltaiAUtagC)iinBt8l«aeDa 


abont  the  MUM  >at«  «l  laoRaaa  ai  hat  fcav.  Tha  oaoaa  of 

the  decrease  in  the  total  number  of  lamp!  adM  dulflff  the 
year  is,  therefore,  to  be  sought  among  ttia  lower  baadl  of 

curvea,  and  it  is  seen  that  KcDBiogton  and  Knigbtsbridge, 
Uampsiead,  Islington,  and  the  Crystal  Palace  Compaoies  all 


show  distinet  signs  of  bending  over.  We  trust  that  this  is 
only  a  temporary  phase,  as  in  the  case  of  Bk  Paneras  last 
year.  The  disastrona  fire  early  in  the  yaar  aA  the  Maidm 
im»  itatiOB  of  (ha  Ghaiiag  Croes  Company  seems  to  have 
mada  bo  dISnwMa  lo  ill  oapacity  of  aoguiring  new  con- 
sumers, and  ili  sum  of  ooBiieetioM  i«  ciamg  i^pid]/.  The 
addition  of  tba  Gitj  ana  irill  no  doubl  Sava  a  fwdMr 
atimiilatiog  effoet. 

nagiam  S»  wfau  compared  nifii  iha  oomipoBding  diagram 
ptAUanai  bal  jaac  and  io  pmiooa  Tears,  shows  that  ooa- 
timOBt  oonMBt  diatribaticm  is  ataaduy  superBCfling  singl«< 
phase  altematiog.  Where  the  latter  system  has  been 
retained,  moreover,  it  has  to  a  large  extent  been  supplemented 
by  continuous  current  distribution,  and  thus  there  13  a 
further  locrcaso  in  the  number  of  st&tionj  supplying  bath 
continuous  and  aUcrnatiog  cunents.  This  year  the  figure 
representing  provincial  companies  has  not  d««reaml  as  it 
aetnally  did  last  year,  but  its  inorease  is  slight  oomparod  with 
the  enocoious  grow  h  both  in  nunber  and  size  of  muucipally* 


I 


1 


(Iwvln^M.  JiinArm,  LeuluB  and  rnirli>c<a> 

DlAQkAM  4.— Muaic^iKti  aud  Compauy  CouoeciKHia. 

(•■■Bap  —  —  —  — ).      CompaDjr  (^^^^^^HKK^ 
acals:  Vm.mmjmklkm*M. 

controlled  proTinoial  undertakings.    Tbi.s  is  set   forth  in 
diagram  4.    Diagrams  't  and  1  arc  drawn  to  a  an^allcr  sealc 
than  dia^^ram  3. 
To  complete  these  data,  we  gire  below  in  tabular  form  the 
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(—  8S.lO0kw. 
a56.TO0sw.)^       42,700k  ^. 
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Table  IL — Cumtciiuut  to  AlUmaling  aniU  'onnniioux  i  uiifitt 
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IflyMOkw.  40,MNIkw. 


68.0(X)kw.  149,g00kw. 


Tttlali. 


tOBuMOkw. 
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SSaiOOkw. 


Table  ILL — Municipal  and  Company  CoitirorCjont. 

!  TMsta. 

London  ^   14.a00kir.  91,200k«r.     I      105,400k w. 

l'ro»ine«.    166,700kir,  3l,000k«t.     I  lB6,70Okw, 

ToUh   I    l&3;900kT.  l-2.a00kr.    \  292,100iw. 
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PBACnOU  HOTBB  OH  VATBB  FOVBR  FOR 
BIilOTBIGAL  POBPOUS.« 

rr  r  it,  torkf.. 

The  uUliutiuik  of  wat«r  puwer  is  one  of  the  moKt  iDtcreMio^; 
■ubjeeU  witii  which  an  vii^inrer  can  haw  to  d«aU  and  to  <:\is:- 
trical  aD^neen  cipaciallj  ii  a{«p««l*  very  atfonitljr.  Thai*  exuts  n 
mat  aiBilarity  between  tha  laws  dmninK  tli«  oaa  of  water  and 
itMae  gareniiDg  the  naa  of  dcctrieitv.  hum  Keltrin,  in  daiefibtaig 
aad  explaining eleetriephenoniena  wh«n  refeiring  U>  lUi*  niniiUrit;, 
Ina  tamed  it  the  "EfVdnuilic  AnAlo^tie,"  and  tlic  nnalo^-y  ciop« 
up  frc^nontly  in  vsrioin  ways.  WaUT  pownr  in  alio  inUrcHting 
Ir  m  '.Ij.-  t  ut  llrii  ii.  rwo  K^iemc..*  for  itc  dwelopnu'iit  are  exactly 
the  mmv.  Kverv  atbeme,  tlierefure,  must  be  carefully  confidered 
on  it  own  m»rHH,  as  the  I'^al  cou'iliioDA  lliemwlvep  vary  so 
grtatly,  At  uue  time  it  may  be  the  utiliiMiliou  of  a  lar),'c  river 
with  only  a  few  feet  fall,  ana  another  tinie  a  mnall  l>iim  with 
tt  fall  of  iWTcra]  htiiiilrc>)i«  of  fuet.  Witli  «ucli  a  f^reat  dilference  in 
water-power  proMt^ma  it  ii;  obvious  that  Ute  uetttodt  of  devttlop- 
iaff  them  must  also  [ditfer.  It  ne«d  haixlly  l>e  *aid  that  m 
order  to  obtain  the  b<»t  reaalt%  it  ia  of  the  utmowt  importance 
to  provide  the  right  plant  to  suit  each  parlienlar  looalitr.  It  i» 
impoaaibl?      'IcsT  i;:!'  r>ll  itt«d  to  thin  Paper  to  j;i  into  t^e  whole 

3ne«lion  of  •  utili-  iti  u  of  svatcr  power,  embracing  as  that  would 
o  the  cin^trurli  ti  r  w-rvoir*,  an<l  the  construction  of  all 

the  varicni-  \:  of  tiirl  mi  js  \  ■  So  it  is  propow-J,  therefore,  only 
to  di'CUKjt  suiiitt  oi  the  j>riu<;iial  IjTpo^  cl  plant  uicd  in  this  country, 
and  to  indicate  tbe  i>articular  conattinn?  for  whl<.'h  tli^j-ua  BMat 
aoited ;  and  aleo  tv  deal  with  some  piacti«al  detoiU  which  ex  patience 
haa  ahmrn  to  be  nNfuli  nd  eeneeraing  whiob  wfocaatiaa  ia  not 
raiililf  oblMiwA  tmu  ordiuijr  aoaivea. 

Wa^tt  ITkifii.— Btlbn  Um  nirait  of  the  turbine  tk*  water 
wheel  WM  tha  ncogBlMcl  method  of  obtaininx  power,  and  fhere  are 
still «  frr^nt  number  of  tbcee  »c*ttervil  over  the  country  driving  mills, 
MW  1"  111  Ii.  f ,  Jtc.  Forelectrii-  li^jhting  and  power,  however,  unlesw 
the  local  con<lition.')  are  e'  tivrru  l  t-  riv  urable,  water  wheels  la'wur 
under  many  difadvantB)>>  ,  u  I.  m' c  irinuou!)  running  at  all  times 
and  sfa*r^ns  ifl  a  necessity.  In  ihi-  tiif-t  place  tb^ir  ti'pji  luiiite<l  tu 
niotifr.ii.'  I.i^l-.  i  jii  \]  lime,  units*  a  iMii-.i|'-'>,>Mi-  ■.in>p  i» 
allowed  HI  the  tail  ruc",  the  wheel  becomes  (irowueil.  In  heavy 
fteela  al«<J  the  ulieel  is  liable  to  iMeome  tloppcd  through  ice.  The 
•peed  of  a  w  titer  wheel  ia  alio  TOT  alow,  and  conMdcrabk  gearing 
i*  r<yiuire>l  l>efoK  thedyvamo  ean  be  driten  at  the  icqnired  number 
of  reyolutioD-i.  Still,  where  it  ie  denrtd  to  ntHlH  ekiatiug  waler- 
thcy  may,  by  taking  the  nec««*»ry  precaattonK,  do  good 
The  author  has  found  that  many  wnter-wheeU  in  tbii<  country 
are  run  at  la  liigli  a  -;>eed,  and  by  cliaoging  the  searing  increased 
•  jwtr  .nil  i^tii  :  •ucy  li  ivc  resulted.  The  author  haa,  however,  at 
jirL-unL  Iw'i  ii :  -t;iIl;i;j.jna  worked  by  Tneana  of  water- wheel*.  In  one 
t^'c  till-  .jlicniL-  liyht  i»  only  rcjuiri'd  diirin);  the  summer  and 
auluiDn  ;  and  m  the  other  catc  therts  is  a  lalcu  lli  milea  long  at  the 
back  of  the  river,  »o  iliat  tliere  is  alwnfi  a  laiga  and  eartnin  anpplj 
of  water  at  all  tiiuen  of  th«  year. 

Tiifbinet. — There  ia  no  aingle  or  universal  type  of  turbine  which 
is  applicable  to  all  and  averj  form  of  water-power.  Eawh  one  luif 
to  be  dea)gned  for  its  own  purlic  ulor  purpw.  They  any  ba  dia- 
tinxniahed  under  two  priiicipul  clawes  :  tit-it,  "Im)>ulae*  whce)i>, 
andeet<.>iidlf,*'Pr»«nire  or  te^lion  whe  la.  For  \.ijh  falls,  aayover 
200  feet,  whecli  of  the  Impulse  "  tyjie  are  tin  nniLt  tdvantageom. 
The  h«s*t  known  in  thia  country  are  the  Uirard  and  I'ellon  wheel  ty]>e. 
'I'he  *  iiiard  ia  especially  applicable  w  here  the  power  bos  to  be 
varied,  an  the  et^ciency  ia  hi;;h  f>r  nmall  load*,  and  also  when  the 
iinpply  of  water  is  variable  it  ('.111  I  ii'iiiseil  to  the  beslefTccU  The 
I'elton  wheel  ia  the  rimpleol  luid  cht.ipctt  form  of  turbine  there  is, 
and  where  tlie  supply  of  water  14  regular  and  the  lij,til  constant, 
such  im  when  cliarKiiiK  accumulators,  this  type  gives  exctlleiit 
re*ulu.  I  have  8oni«Umes  employed  two  whcab  «n  am  ihaft)  tach 
wheel  beins  fitted  with  a  sf^patiiv-  jua-rU.  With  thnia  Ibnna  ol 
impulne  wheels  the  effect  of  suction  1iel<>w  tlie  carhiiM  Cannot  be 
ntiliied,  as  the  wheeb  niu.<t  run  peilVctly  fu'c.  Ilowercr,  ai  they 
are  only  ".»■;  . 1  m  htph  falln,  tlip  lea-  fitt  h  st  in  this  u.iv  me  .if  no 
Rifii'  .1.1  .'in.  rn  For  medium  fjills,  I.tlow  inOfl,  and  ih'jw  r<i>fL, 
the  autlioi  s  i  \[H.riptice  has  chielly  been  with  rej<"'(  n  m  Ii:.  !-  of 
the  "  Vortex  '  ivf  h_-  ■  ir,  i-uted  by  I'lot  Jaiuas  Thorn*  n,  i  i;ii  .il  i  x 
very  first  that  waa  made  ii  in  use  at  the  pieitnt  time,  woekiu^  .iii>ier 
WfL  he.-id.  Its  ejfc  must  be  at  li.i^l  42  yeair,  so  tliat  il  ha» 
done  wcU.  With  this  type  on  a  ^ixA  fall  it  can  geutnvUy  be 
managed  that  the  •i>e«il  of  turbint-  and  dyuaaio  ean  ba  ami^giMi  t« 
eoiaeidc,  lo  aa  to  admit  of  <lii'<!.  t  coupling.  One  advantage  of  the 
Vorlrx  liirhine  is  that  the  wb.  el  i«  balanced.  The  w.iter  enter- 
ing Ihi-  ciivumfetenee  of  the  wheel  dividei  into  two  an  i  eiu-apea 
at  either  aide  of  the  centre.  This  nocoeitatc.''  tv\  o  suction  pipe^!,  but 
where  the  length  uf  micUun  pi(i«  is  long  the  two  pipes  may  be  k<i 


ial :  one  bv  nuaii'  .:)f  a  Y  piece.  Tf  the  f.-ill 
turbines  ut  the  '  reaction"  type,  su.:-':!  tin- 
such  aa  the  "Wavcrley  "  type,  may  be  ctiij  lovi-il 


14  iiivler  BOIt 
"  Vurtci  "  or 
III  the  former 


the  speed  will  be  slower,  and  belting  ui  ^iikiin^  will  h.tve  to 
be  uml.  Witli  tlia  lattac  (Um  Warerlev)  the  *pc«d  w  mueh  higher, 
owing  Vi  (he  rfnall  dtailMter  of  tha  wheel,  wliieh  i.^  fxin«lructed  cm 
the  principle  kuo^t'n  as  that  of  "mixed  llow."  It  ii,  therefore, 
ptweible  by  Uiiitig  thia  form  of  turbine  to  conple  the  dynamo  and 
turbine  together,  even  in  the  ca»c  of  comparatively  low  fallR,  On 
the  other  hand,  thia  type  of  turbine  can  onlv  be  uscl  » i;U  .i  Iv  iqIju^l- 
when  the  head  remains  coniUint.  Kh.-.ii?f?  thi^  viry  fr  in  11  .hiIk  or 
anv  other  cause,  the  speed  of  the  ttiil  ii  i-  .it  ou  o  r.  Im  i  l  When 
it  ia  important  to  nvaintain  the  Kpeea  .uou&laiuL  uuder  varying  con> 
<litionE  of  supply  and  head  the  Jonval "  typo  of  turbine  i*  tha  osa 
recommended.  In  th*s  ease  tlie  llow  of  water  through  the  turbine  >■ 
jiarullo!  with  the  axis,  and  oomidataUa  variation  in  Uie  speed  can 
be  permitted  witliout  greatly  affecting  the  afficianey.  Thia  form  of 
turfiiDc  has  alreudr  boon  liJojuately  dcacribed  hy  Ur.  A.  Staigar 
in  a  Paper  read  before  the  Institiitfl  anme  four  yeaia  ago ;  ud 
I  will,  therefore,  only  say  that  thc.Swlii«*nsin<vr<i  have  achieved  some 
remarkable  results,  in  maintaining  thi'  m-tin.  v  ■  I  ih.j  pocd 
under  greatly  varying  condition*.  At  Cftovr.  f  ir  iusiance,  by 
faing  two  turbines  on  the  aame  shaft  and  c  -;i-i  in  '  ng  the  whcela 
in  the  form  of  a  cone,  they  have  lieen  able  lo  maintain  a  constant 
speed  of  80  rav.,  with  aa  large  a  variation  of  iMid  M  50  per  oent.^ 
n/. ,  2uft.  in  winter  and  l.'du  in  summer.  At  a  oontiMt  to  this  the 
author  recently  had  occasion  to  Imapact  an  inataUation  wheie  tur- 
bines were  working  under  a  dmilar  low  Ml  In  slight  Aoida,  when 
the  he*l  wo*  reduced  only  10  per  cent-,  the  power  available  fell  olf 
very  rapidiv  :  and  when  it  was  rciluce<l  by  2<>  per  cent  no  power 
could  l>r'  ol.tiiiii.'d  at  all.  Such  caw.t  show  it  may  happan  that 
where  Wit' :  I 'OKI has  been  condemned  for  being  unrelubli^  itla 
the  cDgiueenng  lhat  i«i  at  fault  and  not  the  witer-pjwer. 

Siielion.  —  In  every  form  of  reactance  wheel  the  suction  prin  ii  l:i 
ean  be  employed.  Thia  is  a  most  valuable  propertv,  ttie  tiirlnna 
can  be  fixed  well  above  flood  level,  although  it  iil  ii  •'  ml.  i  iSl.  lo 
exce«<l  25ft.  The  suction  pipe  or  pi|>c«  aix!  carried  ti>>*n  into  the 
suction  well,  sullicient  depth  of  w.iter  being  ttllnwe<l  below  the  bottom 
of  tlie  pi[>c4,  ami  (he  outW  to  the  toil  race  thoQld  be  con&tritctad  w 
w  Wtoroof  tbepipanrpipminaralwaiahoanhmeiBad.  A» 


tliattbel 


r  pipm  nar  olwafa  ho  anhmeqpd. 
1  Tcrtically  downwarda ;  httt  In  i 


*  Vftr  umi  befwn  tha  Olai^ow  BattiMi  id  tha  iMiltntiew  «f  Staetriual 
Kogiaeen  cm  Mwnliiy. 


a  rale  anetion  inpeo  are  carried 

eatea  it  ia  not  poasiUe  to  do  thia  without  going  to  great  expcna& 
With  ri'^'ard  to  suction  pipes  the  author  naa  had  some  utiiqao 
experiences  which  are  worthy  of  noUce,  In  many  cases  it  would  be 
extremely  convenient  to  lay  these  ]iipo8  on  the  »lupe  ;  but  it  is  foond 
in  (iracticc  not  to  answer,  as  the  vacuum  under  tins  con  Hti'iTi  cannot 
li.  iiiunlttined.  The  cause  of  this  the  author  iU'.iiliut-.  -  to  the 
dii'wlveJ  air  in  the  water  being  set  free  under  the  diiiuuiihed  nres- 
iure,  and  the  bubbk  i'  of  air  rir'ing  to  (he  ton  of  the  pipe  on  the  slope, 
the  air  will  gi adwdly  run  up  to  the  top  of  the  pipe  and  accumulating 
there  deatroy  tha  TBCiian.  Tha  anwt  will  aa  nodilf  aaan  to 
oneniniT,  aay,  n  bottle  of  aoda  water  and  holdinR  It  tt  tha  an^' 
ox  4ftdeg.  To  meet  this  dilliculty  in  practice,  where  a  vertical 
pipa  cannot  b*  used  directly  under  the  turbine,  the  Huction  pipe  or 
pi|ics  must  be  taken  out  lioriTOUtally,  Ihrn  vertically  downwardii. 
It  will  be  re*lily  iiii.ierj.tood  that  the  air  bubbles  in  "the  horiiontal 
part  of  the  pi|»!  cannot  uccuuulute,  as,  when  tlic  lnr^i!lP  if  workina, 
the  Qow  of  water  swcv]>«  them  onwards.  Tlo;  .uitln'r  U  l-.  u-.  d  this 
arrangement  of  suction  pipe*  in  svvenl  ca.'«t!i  w  iUi  r;iKc*isi,  and  it  has 
now  been  adopted  by  leading  turbine  ninnnlanturer!)  in  this  country. 

Ladt*.  Itia  only  in  exceptional  circumstances  that  the  actual 
V  ertical  fall  of  a  river  or  stream  can  be  obtained.  As  a  rule  it  ia  a 
seriea  of  falla  diitrihated  over  a  oonaidainUa  diatance  that  hava  to 
Im>  utilised.  This  neccsBit.atc!  the  conitruction  of  a  head,  race,  or 
lade,  carried  along  on  the  contour  till  the  desiicd  difference  of  level 
between  it  und  (he  river  in  ol.t.iiiicd.  In  designing  (he  lade  the 
princi]ml  fiictor*  to  lie  dcterniined  ute  the  ».uc  iilid  the  gradient,  so 
dm'  tb.  Viiliimi-  of  water  rciiiitrtd  muy  j»oM«i^«  the  reiiuisite  velocity. 
In  I  1  :  ■  111  mIii.Jiv  ►houM  b.'  as  ii  rule  from  S| It,  t.>  3ft.  per 
secjomi,  wliii-ii  is  .■.ulllciendy  low  (o  prevent  Monriug,  and  yet 
sullieiently  high  to  prevent  the  water  free/in^  too  fiuickly  in  wui'.  r. 

I'i.rf.  An  itni-Kirtrtnt  detjil  with  rogirl  I  n  svalvr  power  wml;  in 
the  of  the  |>ie>  iirx'  I'liK-.  lo  be  U''ed.  Till'  is  the  uiiual  atuuibling 
bloik  with  Uio»e  who  have  not  had  miu  h  uxiierienca  in  water-power 
work,tliateBdeuc;,-  bein^  toput  down  pipeiMinMiiciantaiza.  Tito 
<litanti(y  of  water  yielding  p<'wcr  for  a  given  Cull  ia  aaiily  ecdcnlatad, 
bat  the  ata«  of  pipe  ia  oiUn  taken  from  taiUaa  giviSf  aimply  the  free 
•lischarge  of  water.  This  taUe  ia  naeleia  whom  lha  water  is  ny|uire*l 
for  ji'iwer  purpjse",  bocausB  not  only  is  it  ncc«*aary  for  a  ff  iUin 
<]uautity  ot  »iter  to  naas  through  the  turbine,  but  there  Im^ 
boa  certain  tfti»  ttil  of  nre^surw  ot  tlie  1  wk  of  it.  Thin  pretuure 
can  only  !»•  in  . :  i  :  .i iie<l  by  nllovoii^  tli.^  water  in  the  pipe  to 
llow  (hrf'Ugli  cviufwratively  .^biwly.  U  ith  a  turbine  of  a  given 
if  tb,.  pi],i.  Ill-  too  Mii.ill  till-  vi-loeity  of  the  water  will 
Uxoiue  too  gi'u4l,  und  iho  iii^ull  wilt  be  to  set  up  friction 
producing  a  iMck  pnaBnnf,  which  ia  e<iaivalent  to  a  ndoetKui  of  tbo 
I  vorlring head.  There  wnt  be,  «f  contMi,  »oin«  amonntorftietiooaTen 
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«Mk*Bodnito«^!tT.  but  in  pricttM,  for  nnall  pipo,  nr  np  to 
llMa.,  Um  ▼•lod^  111001(1  not  exceed  8}  enbk  faet  per  Moond.  For 
liqn  pbpMi  »J  30'm.,  the  velocity  may  be,  ny,  6tt.  to  eft.  per  Mcond, 
wmoM  inToWing  too  great  •  lots  of  prcsrare.  The  length  or  pipe, 
of  coniw,  must  aliu)  hn  t^ken  into  ouinlcritiim,  »nil  from  tables  toe 
loM  of  h«ail  due  to  Irictiun  in  thr  jiim--  iwa  li''  cuUulated.  The 
•ctnal  horse-iiowcr,  of  course,  litlivori-d  liv  (hi-  turliine  <l>>])fnils  on 
the  working  t>c«d  alter  the  low  has  been  aflowi-<l  fi>r. 

Watrr  I'ou-rr,    hitakti.  —  In  ulilisinc  mountain  streama  it  \i  nvcie- 
iMiry  til  make  .'j'tci  il  provi'^iuti  at  iht  iiitiikf.    Perhaps  at  the  fi-i-t 
vitlt  it  mar  leak  cxtrcniuly  simple  to  build  .1  smnll  dam  and  tjikc  a 
pip(  ftoni  it  :  but  after  heavy  raio,  or  a  spite  pro<hiccii  liy  melting 
•aow,  theri'  usually  clear  mountain  straauu  become  wild  torrent* 
carrying  down  tand.  Ma*  nd  Olkar  Murk.  If  tkia  aand  ii  allowed 
to  pass  through  tM  itnian  Into  Ilia  pip*  It  will  play  havoc 
with  the  turbine  wheel,  catting  it  to  pieeas  in  a  very  short  time. 
To  mett  thi«  ditliciilty  a  methotf  which  tho  anllior  ba«  adopteil,  and 
wbich  work*  well,i«  what  may  1>«  termed  the  "  I<evel  tank  "  systom. 
A  tank  i«  conatrtwted  i  f  ston«  or  cement  in  the  u«twl  way,  <'f  Kulli- 
cient  »ii!e  to  receive  the  ttmiucrf,  and  it  is  Ijiiilt  on  a  level  with  the 
dain  across  the  hum.    A  lar>;e  pipe  prnteoted  1  y  1  ciiir*tt  strainer  ib 
taken  from  the  dam  to  the  lank,  anu  tbn  latter  mint  lie  at  a  lutlicient 
distance  frimi  the  burn  in  order  to  be  out  of  tliv  wiiy  of  ll  ui  i'.  I'.y 
this  arrangement  only  the  quantity  of  water  required  for  the  turbine 
p— M  iato  UMttniaiOig  Illlk,tk*aarplu9  whirh  is  not  reqnireil  con- 
tbiniiiR  ilt  tuoal  whim.  Th*  eooaeeiiD"  pipe  being  very  large,  the 
valoeity  of  w.ttcr  i%  too  *1ow  to  allow  of  any  land  or  dobria  being 
waahal  alon^  int'>  the  tank,  and  in  this  way  the  turbine  is  only 
fe>l  with  clean  water.    In  addition  to  a  water  supply  for  power,  thia 
gy»teiu  haj  siio  b?en  suceeHfally  adopted  for  purely  duni^iitic  pur- 
powi.    Wnltr  pmwer  -ichemeB  may  be  divided  under  three  headings; 
nrst,  thuM'  win/:.  ;ire  nbvinualy  irisutlicient,  or  which  it  certainly 
would  B  it  ]i;'.y  t'j  u'ili-c  ;   ^ccon  lly,  thnse  which  require  canful 
tstinmling  uuJ  cunsideralion  iw  to  wlmliiT  tlii'  outlay  wnubl  1"- 
warranted  ;  and,  tlunlly,  Ikote  caaca  iu  which  the  local  conditiooa 
aia  10  extremely  fwaumila  that  than  ia  ■»  iinaiHiiii  aa  ta  lha 
advantagato  begaimi.  It  la  Ika  tatlBcai  of  flia  anitlaaar  to  4ia- 
erimiaaita  between,  theae  varying  conditions  and  ndviise  accordingly^ 
Only  la^y  tiw  anthor  had  to  rcji'ct  u  nmst  tctupting  water-power 
Kbemo  on  account  of  the  heavy  outlay  which  ii><  uUliaation  would 
necessitate.    When  all  is  aaul  and  done  thecnpital  outlay  to  provide 
iin  efficient  and  reliable  water  pow  er  is  practically  the  sole  factor  in 
iie'.erniiniug  its  adoption.    If  tne  first  cuat  is  not  tooj^reat,  w.iter  as  a 
fourc'-  of  power  i»  superior  to  every  otlnT.    From  a  mech»nii-a!  piin 
of  view  llie  mnviTiieiit  in  p;irely  r  tary,  wliich  is  naturallv  in  .ru  rtti- 
cienl  and  steady  than  the  reci|iivcaling  action  of  asteam  or  gai  en^mc. 
Tba  aUandanea  laqwiad  ia  laa%  tiia  aoat  of  aU  faal  Md  cartii^e 
laaajpail,aad  tha  ae|ifeaiatioB  otplpea  aar!  tatUnaa  ti  eartainly 
lower  than  with  esginca  and  boilers.    No  agly  chimney  stacks 
an  icqoired,  and  the  baildinga  altogether  are  of  a  much  simpler 
character.  Thore  is  ako  an  entire  absence  of  steam,  noise,  and  amok*. 
On  the  Continent  there  nuy  be  seen  rows  of  turbines  of  SOO  H.p.  to 
1,1100  ii.r.  wi  iking  at  fall  power  in  almost  perfect  silence.    In  this 
Taper  thv  i|  i>  ■itiou  of  water-power  gnvernini;  h»s  not  l>een  touched 
upon.    In  America,  ray  at  Niagara,  and  abo  in  HwiL^erlaml,  this 
difticul*.  question  has  h«c:i  me-t  hu- i:fM-li:l!y  laukleii.  Tn  theauth./r  i 
own  prsctico  it  liaa  not  been  found  neceuary  tu  use  automatic  regula- 
ttnaa  with  aveijrtnUM  pMdonaiMttttatange  liaa  invaibbly. 
liaa  amploTtd ;  aid  mder  tli«aa  clKunitaiiMa  a  governor  is  not 
ni|1llnd  ;  m  tlilt,  ita  absence  is  nn  ndrantage.    The  combination  of 
as  mgovefned  tarbiDe  and  dynamo  with  electric  storage  is  a  very 
etrang  and  eff<^ctive  one.    When  the  water  is  turned  on  at  first 
the  mil  charging  cnrrent  is  obtained,  but  aa  the  pressure  in 
the  celts  risen,  the  current  automatically  de^  r<'.i.'^!<  ami  ulim 
the  cell*  are  full  this  decrease  is  very  fihiiIm-I  indeed.  The 
striking  fc,nturi<  of  wnter  po«er  plant  in  its  ^ii  ijilo  it  v,   and  the 
grcvit  ihinK  to  d  )  if  to  utilise  this  to  the  fullest  cxti  ut  by  11  lii]i-.iii^ 
autoiiiaitic  lubrication  tliruuiiUout,  such  us  ring  lubricators  for  tlie 
dtaMBO  and  tubina  be<iting!>,  and  water  lubricattoalbrtha  stottiDg 
gUBdik    U  ia  (ban  qait«  easy  to  arringe  the  plant  to  nn  day  and 
night   The  anthor  bat  sevublrituullauons  where  tbia  continuous 
avAtera  ia  ia  yogae,  and  it  {a^^Cepecially  advnutageons  where  the 
electric  current  U  iistd  for  |K>wer  puriKjiea  as  well  «»  electric 
lightin;;.    The  reason  for  this  i.i  that  where  electric  motors  arc  used 
for  Bawiiit;  iir  tlireshins;,  the  piwer  is  fretpiently  required  early  in 
the   moruini.',   but   iu   or<huary  cireumstaucea   tlii.s   in  ju-nt  the 
time    when    the    ac^uiuulator    i"    at  its   biwe.-t,   and   to  fjike 
a  heavy  dischur;;e  from  it  under  thcs-   r. n        n-   .  th-istn.u^. 
On  the  other  huud,  by  cbai^cinu  at  a  low  rate  day  an  1  uii^tic  liv 
the  BMrniag  tka  aalai  aaa  nSlj  charged,  and  heavy  currents 
■agr  be  taken  from  dicni  for  native  porirasee  wlthoutdanu^.  Also 
the  nipiktion  i*  simplified,  the  charging  and  diidai^ng  twitches 
are  pat  on  the  rame  contact  and  tbere  they  atofk.   Under  these 
eircumstances  it  becomes  a  matter  of  interest  to  enqnire  after  the 
voluge,  but  as  a  matter  of  fact,  working  at  a  low  rate  in  this  manner, 
the  venation  ia  not  fbaod  in  pnctice  to  beueat^pedupa  a  fow  mora 
lamppavananifltaf  hmtobenplacajr  4^  (||«  aa  tta  aaeamii- 


lator  is  concerned  this  is  ihe  most  efficient  way  of  worUnL  and  tha 
lifetime  of  cells  worked  by  water  power  under  these  eonditiona  la 
distinctly  longer  than  in  the  case  where  the  current  is  kept  constant. 
In  those  oLfe*  where  *leani  or  ga»  eogitiee  are  employed,  the  author 

tries  a<  far  a*  possible  In  achieve  the  same  curiilition?.  by  reducing 
the  current  a.s  the  charj^iiig  jjrogTe»se».  The  Iil'.-  ;  rrsul'.s  cf  n'.l  h:ive 
betn  obtained  when  the  aiicunuilatnr  cells  bavi'  lucn  i.h'ir>,'ed  with  a 
curreut  l:ir  l.sb.w  the  lust  rateJ.  It;  11:;. ny  ■  i-rs  tin-  lifetime  of  the 
accumulator  has  been  doubled  by  charging  ut  ball  rate,  and  as  the 
man  ia  ehaige  has  not  to  be  in  conetant  attendance,  in  many  cases  it 
does  not  matter  whether  the  cells  take  live  home  or  lo  hours  tier  day 
to  fill. 


Gentriti  Ittiaarki. — In  this  country  up  to  Ute  present  time  there  is 
nolAiiq^  iaatonaaaf  water  power  lioing  uaed  on  a  large  acale,  aaeh 
as  ia  foaad  abiMd,  ftr  the  purpote  of  electric  generation  and  trannni^ 

sioo.  It  must  be  recolleeied  that  the  loeal  conditiotis  are  nottha  aame. 
On  theContinent — for  iastance,lnSwitzttrland — thepriceof  fiialiaTaiy 
high  indeed,  ranging  in  many  cares  from  £2  upwards.  Itthereforapam 
in  these  circun)stan<'ei  to  utilise  the  water  power  at  command  to  taa 
fullest  extent.  Therif  is  no  doubt  whatever  that  the  statement  which  we 
hear  so  frequently  luaile  concerning  the  enormous  amount  ol  water 
now  running;  to  waste  in  this  country  is  perfectly  tnie,  but  until  ita 
utiliBati  in  can  be  shown  to  pay  from  a  comaiercial  point  of  view,  the 
water  will  remain  unutilised.    The  tides  also  which  ebb  and  ilow 
in  our  riven  and  eetnariae  will  not  ba  taken  advantagi  of  until 
it  can  ba  abowa  Unt  tha  interatt  on  tha  aapitn'  re<iuired  for  their 
utilisation  is  less  thaa  the  aoat  of  fktd  required  to  generate  the 
same  power,    llie  aathoi^  own  fwling  is  that,  as  regards  tba 
development  of  water  power  on  a  large  scale  in  the  future  it  will  ba 
on  the  lines  of  electric  gcaieration  and  transmission  to  the  nearest 
iwa-boird,  where  convenient  sitei  for  harbonrt  and  works  can  be 
obtained.    A  scheme  of  this  kind  has  the  advantage  of  offering 
cheap  sites   for  works  and  power  at  a  moderate  coJt,  and  in 
the   iiioil   ellicieut   finn,  and  also  that  the   raw  nuVerial  and 
tinisbei  products  can  be  cheaply  conveyed  to  and  from  the  works. 
Wnttf  psmr,  hMMia^JaoitoMiTCtoiaed  in  thia  oonnliy  for  private 
woirica  tad  inilallatlaii^  aoeb  aa  «l?inff  milU,  aaw-benchea,  fana 
machinery,  and  other aimilar  purposes,  nnd  also  for  driving  dynamoa 
for  the  supply  of  electric  li^dit  and  power.    Of  these  kttcr  appUea* 
tioDs,  the  anihor  has  had  no  inconsiderable  experience,  and  in  oaa 
district  alone  in  the  West  of  Scotland  be  has  had  15  working  with 
the  most  excellent  result*,  some  for  10  or  12  years.    In  these  iirivate 
instullalion?  it  is  of  ^reat  advanta^,  when  a  sullicient  iinpply  of 
water  h,is  been  obtained,  to  utilise  it  not  only  for  electric  lixb'.iii^, 
hut  f)r  other  domestic  [•iirposca.    In  many  cases  a  thriisliin;^  mill  "f 
.1  saw-bench  can  be  driven  direct  off  the  turbine  itself,  by  tiling  an 
cxtrn  poUv  Ok  tba  afaaftf  or  tt  mgr  ha  nawiwiy  to  amnloj 
electric  moton  at  a  diatanaa.  Iflia  nlaa  of  thete  anbeidiatjr 
applications  is  often  very  great   To  take  a  single  instance : 
The  proprietor  of  an  estate  of  considerable  siiie  with  plenty 
of  timber  fwhich  only  realised  a  small  price  when  sold)  was 
in  the  habit  of  buying  finished  wood  for  fencing  and  other 
estate  purposes.    However,  a  sawmill  was  built  at  a  convenient 
.^ite,  some  half  a  mile  distant  from  the  turbine,  and  prtivitle  1  m  illi  ■ 
motor  of  15  11. f.  to  20  11.  i-.    The  result  is  that  now  the  w  lmle  of  the 
timber  of  the  estate  ii  n- -d  loi  li  i^^e  ^lurp  uof,  and  a  cro«.s  cut  h»w  iu 
a  few  days  provides  enough  bie-logt  lor  the  winter's  me.  The  .saving 
elhalad  ajr  thla  amMHaant  ia  aafltaiaHt  to  pay  for  the  interoat 
on  tba  oiil  of  lbe  whrn  *—*■**■*«—  imlndiiig  the  lighting  of  th« 
maasion-honse.  The  tmbiaa  ill  tlna  case  was  30  n.p,  working 
under  a  head  of  Hit   It  ia  oartahiiy  remarkable  at  the  pre<>unt 
time  to  witness  the  many  nee*  to  which  electricity  is  applied. 
As  an  example  of  the  various  applications  of  electricity,  the 
author    mav  menti. -1    thw;    in  conm-ition   with    one   of  hi* 
riHJeut  instillationi  ,    i  l;    l!le..:tiic   li;;;litin^;,   20  >  b\nq>s  ;  !i)  eleC" 
trie  bells  ;  (3)  teleph.jnes  connecting  hinsc.  stable^,  ami  firm ; 

I     electric   clock",   enntrollod   by  stiindiril   claik  in  hall  ;  (.'^) 
electric  heating  by  mean>  of  nuUalors  ;  ((5)  electric  cooking ;  (7) 
pumping  water  reqnired  far  house  and  farm  :  (M)  driving  fmm. 
nuchinerr,  consistiiig  of  COm  mill,  turnip  pulper,  and-diaff  autte 
The  two  dillienlties  met  with  in  water-poarer  practice  are— (l)diifiiiK 
the  antnmn  through  leave*  gathering  on  Ihe  Mtaiw»r  and  atoppiai;  ^ 
the  llow  of  water  to  the  turbine  ;  and  (i)  snow  nnd  ice  in  winter. 
The  first  difKcolty  can  best  Vie  dealt  with  by  fixing  strainers  of  very 
I«ri;e  'h°  at  the  imiitli  of  the  pipe,  so  th*t  frojuent  jouriiev*  by  the 
alteiidai.t  ui  Lv  l>'  iivusded  ;  the  s-cond  (snow  and  ii'e  in  winter'  can 
only  bi>  dealt  with  by  lirciking  up  the  ice  in  order  to  rleai  th-'  lidc, 
and  prnvulin.;  for  the  dispo^d  of  the  liroken  i-e.    At  Tort  W'llh.ini, 
for  instance,  where  there  is  an  exposed  lade  for  tbree-quartcns  of  a 
mile,  it  is  necessary,  aa  ■  iiil%  aftat  tarn  or  tlirce  weeka  mo* 
longed  fraet,  to  engage  an  axtra  man  to  n^t  in  keeping  the  hda 
clear.    The  lada  at  the  lower  end  is  >>roadcaed  out  to  form  a 
catch-pit,  on  tiia  livar  side  of  whiidi  u  long  overflow  i-s  provided. 
Tliere  is  a  very' steep  fall  from  the  overtl  iw,  and  the  broken  ice  ia 
hauled  ont  aiid  over  it  by  means  of  rake.H.    Sometiniea  it  is  also 
tha  lida  eltuoe  for  the  ^nickar  diapoial  of  tha 
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JW»«.— There  are  manv  lowm  in  Scotland  where  waKr  power  in 
■TtiUUe,  which  will  be  taken  a<l»antaj^  of  wlien  the  mtiiil-cra  ot 
nibia  oooiuil*  lealiw  the  ccunoinic  advantage*  f'.>r  fl«ctric  lif^htini; 
Mid  pmrOTwhich  lie  at  their  door.  If  the  pru^viit  hlRh  price  of  fuel 
fa  maintikiue*!,  the  mon;  n :-irVf<l  will  be  the  «<lvttnUf;<>  to  be  dcriTe'l 
from  usinR  water  jiow<  i .  In  i  i  nclufion,  otie  further  con*iiir:,i  ..  m 
may  be  lubiiiiUwl  Whttii«-r  ctM\  or  water  power  is  used,  the  power 
ofWh  isiAutn«il  from  the  bud;  but  there  i«  this  disliii<-lir_m— in 
the  case  of  coal  the  poLeatial  uner^y  of  ih*  mn  store.  1  up  in  cutintlefii 
attc*  pa«t  i*  b(i^  ntiUMl  l  whereu^,  in  the  caM  of  water  jiuwcr, 
the  energy  of  flia  nut  tttrand  only  yrsteidav  in  avaporainp  the 
mtorof  theMMBB  ii  pulnpt  being  nteil  bjr  na  Uhiajf  lor  dnving 
"   f«nd  dymnoi. 


BECEHT  TESTS  OF  AMBBIOftV  IBOV  IXD  iTUL.* 
sr  1,  WAXRm  imaias  tab  atMoan  ik  trkat. 


ThtaanlMtiaaiing  bom  m  waamfm 
turn  l»  Miif  of  til*  physical  UMtmtnt  to 
•nluKted,  but  where  known  i'  brL-^  U-^n 


Harked  iiuprovcmentA  in  the  melhtj-li!  uf  clcctriual  design  and  the 
wide  range  gf  rnriation  of  the  magnetic  iioality  of  tlie  materitd  used 
in  the  con&traction  of  electrical  xnaehinery,  have  created  a  demand 
for  definite,  accurate  knuwlodge  eonoeroiiig  tlie  quality  of  the  itx>n 
ttiifl  'tftl  r.stJ.  The  magnetic  pro]>ertie«  must  bo  known  in  order 
t^.  tlu-clv  ]irc-i«;tutiiiino  theoi»  nitio[i  'f  a  machine  to  be  constructed ; 
a  ]'Hinl  i-<]ii.'daiiy  important  m  tlie  iie«ign  and  construction  of  larj^c, 
sjH'i  L»l  iii.i' liiueti  bailt  on  (;uamntee  contracts. 

Tho  fact  that  tbt;  pnjduct  of  dilTerent  niakeis  uf  commerctal  iK>n«, 
«»  well  a»  Ute  ootput  of  the  «ame  inannfiieUMef,  writi  gtaaUy  in  it« 
magimrtf  qnality,  niakM  it  irapMatita  that  Uic  hutOder  of  the  ma- 
dunes  make  frerjuent  te»t<!  in  order  to  detect  and  exclnde  the  piior 
Rndea  of  materioL  The  authont  liavc  lieeo,  far  several  yeurs, 
making  tentx  of  irou  fur  manufacturet.-!  of  niaciiiocry,  futtndric'^  and 
rolliuK  luillo.  la  comparing  the  rv«iilt'<  of  Home  of  theM^  t«»t«,  which 
were  made  ou  nutterial  coming  fioin  al!  p\rt'  nf  Uw  n  Titrv.  i  wide 
variation  ill  magnetic  mwlity  was  i[  !  -ii'  ui  ui.  l  i;  lii  u:-lii  ibat 
jierh:ip«  t%  mofe  extcndad  and  iboroujth  t/eths  uf  testa,  eullicient  to 
giv.  ;iu  >:  canto  aotioQ  ef  dlia  TtihtMii,  uigbk  faa  iatanating  and 

proti  table. 

TathiaeudflattanwaiaaddMadlaMMljallof  dia  imi«^rtaut 
■umiiKittriiiK  claetrieal  maekiuaijr  in  ihitfiaantry,  re- 
mn  to  fiiniL>h  aanrplcs  uf  cast  iron,  cast  attelt  wvuffbt 
uran,  dmt  iidtt  and  ibeut  nUel  they  were  using  at  that  tiine.  The 
rcspotiM  wa«  more  than  liborul,  anii  may  perbapn  lietakeu  as  a  meas- 
ure uf  tJie  intercut  taken  in  thi«  iubject.  .'<ome  manufaciuren  sparing 
no  ]Kt!n=.  an  1  <  vic  n^i  to  furnW>  Duitable  Bpecinicas  Twenty  com- 
paiLK-  •cut  nun-  tiiiiii  om  hundred  saaiples  of  material,  the  prepar- 
ing in<l  tc^tiug  oi  wtuth  was  a  task  of  a  little  greater  pru]w>rtioiia 
th  iQ  wx-  .'ipprcbemled  at  the  time  of  writing  the  letter/. 

'i'ne  aamplus  went  all  in  the  form  of  Mrs,  and  were  t«ite<l  in  a 
qweial  apfiantua  datignad  and  made  hf  (ha  antbota,  Care  wa« 
laktn  toa«clad«  aooieaaof  error,  and  all  lha  hare  wen  ttitad  niider 
tiinilu  conditien;  Tfaia  b  done  in  the  u1>Ie«,  and  thit  densities  at 
dilfereat  Taloea  of  H,  as  well  us  the  history  of  the  inm,  is  ^'iven. 
The  curves  of  ca*t  iron,  cawl  steel,  and  wn>ugiit  iron  were  catriL  1  t" 
a  value  of  H  =  lBi>,  which  exceed*  the  limit.' r«ache<i  in  practi  r,  in,-, 
!;i\c«  a  better  opportunity  for  compariwn.    The  den.ity  in  the  teeth  ' 

armitiirt'  c  ros  lx>ing  aometimea  very  hijjh,  it  ha  deemed 
adriiiaUe  tu  luu  the  <-nrT^  nf  !>h<^<>t  metal  to  a  value  uf  H=  i^;  this 
wafi  done,  but  the  c  i:  .  lh  iil  v  ;,h>  w  tlic  relation  up  ||>  H^lAQl  Tlic 
valuta  ol  B  lur  H  =  45U  arc  given  in  Table  IV'. 

r  and  audi  yuM  aowccit  little 
~  i  nlikh  thanaierial  baa  been 
indicated  iu  thr  tables. 
Of  13  ivinipleyt  of  cast  iron  ti  nl<  -l,  M:;iit  are  talmlaled  ;  the  ca(t  iron 
curves  show  a  wide  variation  throughout  the  nseful  range,  but  rather 
more  unifotmity  at  the  higher  values  of  B  and  H.  The  vt  rotii^lit- 
iron  bars  testeii  were  few  in  number,  but  giivt?  1v  ffiT  rhi>  ^ruftti  «t 
uuiformily.  l-^y  L^jiujiiiri -uij  with  Tables  11.  and  1  1  I.  it  i-  nuln  .  iilil,- 
that  in  every  C4i<!c  Ui«:  wrought  iron  is  m  c'j  nii^  cputiie  »t  ibe 
low  values  of  magnetic  foh  c,  but  is  escelkl  I  v  i  .i  ,t  steel  at  the 
higher  values.  The  Dunipli^  of  cast  »tecl  shuHii  lu  Table  111.  are 
tepreaentativa;,  being  the  pnxluct  of  eight  dill'crent  furnaces.  For 
H=]0,  B  varin  fbon  6,400  gau.i~ei)  t»  i:(,20o  gauscs,  too  great  a 
diflereoce  when  it  is  known  that  all  these  materials  are  made 
eapeeially  for  the  electrical  trade.  Na  20  in  fiiii»hiiig  app«ared  to  be 
a  sufierior  piece  of  metal,  being  tough  and  unifurni,  but  on  bcin^ 
testeU  gavea  very  low  curve  at  tbe  start ;  from  the  data  funiUhed  by 
the  maker  this  poor  iiuality  is  sitppatie<lly  due  to  an  cxceu  of 
Liiilphur.  It  serves  to  .show  IhJit  the  metal  which  woil.^  the  lK,'.>it  ill 
the  lathe,  and  has  apparently  the  Illicit  nLniclnre,  i.s  not  iilw.ivF  l)ii> 
i>e4  magnetically. 

^u.  i  ia  known  by  the  makers  m  "  Semi-steel."  llie  muul  Lh 
wiraBilaaitia  tuagMt  tlian  caat  Iron,  ami  more  brittle  than  cAat 
At  dniitfH  vp  to  4  kilo-gattiiai  or  5  kilo-gausaea  it  conpaies 
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B 

H-IA 

B 

M^IOOl 

ItaMihiL 

.  27 

2,300 

9,M0 

Soft  grv^'onaasd  in  tlic 

slU-TOUWI. 

fisUI  yukes  ul  UrK« 

2,100 

8,880 

1  ii  iliiisry         --ii't  ii  IS  «  jet  u(  steaoi  (oroed 

ii;  ■  uj.  ].\       110  iwit. 

12 

2,100 

a670 

•Still  iruii,  l»rge  ciiiir>w  ci^fitU 

it. 

■eiafB. 

39  * 

9,450 

<  'urre  very        to  low  vah 

«7  1 

4,800 

91B0 

The  bn»t  grad* 

42 

3,800 

9550 

46 

4.000 

9,600 

1 

«^ 

9,380 

Soft  grrjr  iroD,  xjuil  rjuatilf. 

Xahle  II. — tynHght  iron. 
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!7?30 
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41 

13,200 

17,500 

38 

12.600 

36 

14,250 

is,obo 

36 

12  100 

lasoo 

33 

11.150 

17.400 

2f> 

(<,m 

17S80 

10 

10,000 

17,.J03 

4 

10.000 

17,000 

St 

lUM 

17.700 

2 

BfiOO 

12.500 

Ramarkii. 


I'tiaiinosled  "  llyuiinio  012;^  car. 

Sjiiuple  cut  frimi  |m,Ic  ckotiu^. 

S|>ecUl  "  Pviianvi  >tec-1,"  car.  0*11%,  man. 

lens  than  0'CI6 >ilic<ia  90%. 
Curve  by  KniiiK,  mrtt)  sanaai  Mo. 
C'oiiiDioa  ni»<.'liiii'ry  •trcl.  car.  021"',  mvo. 

0  61  .,  MliiMM  0-2  .  iih(«iihuru«  0O4  . 
MvU\  rich  111  «u1]>hur.    Curve  tou  lu.o  lor  low 

valucK  u(  H. 
ruaanaaleil  uast  •teal. 


Oi«a  hMTth  etaeL 

"Sciai-slMl,"  quality  wy  •nirarm,  tmj  gned 

for  hiw  dencttieo. 
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v^i  •  B  '  B  ' 
^**-|h=1&  H-IOOL  H^4S0l: 

ir<  U,3n  '  1T,tC0  I  8i,iio 


in  air- 


23 
15 


12,150 
11,900 


16,850 
16,420 


9  13.400  17,660 

17  12.800  17.170 

C     9,800  16  Ku 

29  13,360  18,000 

0  13,350  17.880 

31  U,960  ,  16^440 

3  lUm  16^7» 

•.;  12^*1.3  17,030 

0  14,100  IMOO 

92  14,000  nm 

16  15.000  laow 


20.850 
20.60) 


21,420 

21.700 
191/100 
1^480 

20.600 
22,100 

«l.680 

21,620 


'Sbeit  atari, 

tl>!ht  COTiiparlmenl. 
Same  as  34,  l>  „t  -.iii .  ii.i^ 
tittue  as  25  and  ^4,  but  auDcalad  in 

opoaair. 
Sheet  itaet  naanavdsd. 
fiuuic  AH  Xo.  0.  but  auneateiT  ia  u|ieu  air. 
.SsDie  SH  Nu8.  9  and  17. 
Sheet  oteel  unaiiuatlod,  cut  fruta 

(urc  (luocbin^. 
.shett  stei'l  lULuetlad  in  open  air  In 


30   13.300    17.^  21,000 


45 
24 
11 
14 
7 
19 


12.800 
10.800 
12700 
9.900 
11.200 
12.250 


17,100 
16.260 
16.950 
14-&S0 
16.400 
17,310 


20,800 
19..W0 
20.850 
ia,8lJ0 
Ifi.OCW 
20,803 


Hmm  OS  31.  but  annealed  ia  an  air-tight 

ei>miMir<iornt. 
-•i*[u»  iw  31,  Inlt  siiUuklci  ill  "1>«P  »ir  fin-. 
TOa  best  sneeinwa.   &nao  at  29,  but 

anaaalad  m  ahr-li(tbk  oiMniMrtiMoi. 
ITnaaneatsd. 

><tiiie  an  22.  Init  saiieiled  in  air  tight 

C4>a]part4nent. 
Sun«  HI  16  »'i<1     bat  annaalad  in  open 

jiii  lue. 
Tr*m(uriner  i^n. 
.Slisai  itoo. 

shael  steel  (aooM  ooaqway). 

Shixt  iriill  dillOb 

.■^liw.  K'  wl  dilte> 
Artnitui  e  ir<«>. 


favourably  with  the  hLnl  wron^;ht  iron  or  .-.tsf  «!' 
it  hai4  a  lower  saliiraliou  paint  than  >  :l '.  si  cl 


lI  t,"!Ud.  Alth<jilgh 
lulike  caH  iron,  it 


reaches  thiit  ]igiul  in  a  tiiiely-Toundcd  curve,  nuking  it  greatly 
superior  to  I  ost  iron,  and  very  well  adapted  to  unin  Atda  fnonaaml 
yokes  where  tbcdeu^ily  is  UMtally  low. 

Some  -to  .•)iiiii]>le.-<  ul  ahcal  in>n  and  alioet.  alual  ware  Uwted,  and 
with  widely  varying  resulU.  lu  caaiia  wlieto a aulNiuenl  amount  of 
■  ih  k.ii  l  "I  iiK'tal  Wiis  retiiveil,  nanifha  of  it  <*K:tv.  tivateil  in 
li'tL'i'jiii  .1. ,tud  then  tcated  ;  iu  tome  caiei,  when'  only  cuuu,;h 
fur  one  sample  wa'<  furiiishe<l,  this  w>ti  te«t«>I  it  came  from  the 
maker,  then  treated  in  a  niaiiner  deitirod,  and  tested  again.  One 
mode  ol  ttaotmeat  wm  to  iitace  the  metal  in  an  oiien  furaaeo  fox 
fi«m  Wlwin  toW  hoiusiiM  attanpt  being  made  to  exdnde  th*air 
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or  to  ktxy  ihu  irvjji  ir,  ,i  cuiutaiit  tvnipvrutiiro.  in  all  omcs  but  iine 
lliii  Inalmvnt  prutluccd  toagmititw  In*  dagrask  ft  dinlnaliijn  in 
tiw  deiwity  for  any  eiven  valtw  of  mi^ttUitt  tm».  Otlter  s[>cci- 
•ena  were  htKi.<[  f  c  an  ei|QiT*l«nt, Miglti  m  tiUM  te  an  nir-iight 
eonimrtnieot,  u<>t  itl  .wins  Ute  m«tal  to  «ihm  in  csBtMt  with  the 
combuatible  inaterinli,  and  in  all  Init  one  ca«c  tb«  petmmbilitv  was 
viftibly  incrrnsed.  The  licst  rpeciuirn  t«s)t«!J  was  a  iwinpl^'  lA  niaet 
Ptpel  which  bad  been  treatcfl  in  tbiii  manner;  it  gavo  B  =  I1,X0<J 
;;aii^,c,  iit  H  =  IO,  k^'h^'^'-'  at  H  =  lt)0  anil  22,100  gautsua  ;»t 

H='i.'i«).  'ibe  p<'>rffS  piecu  was  a  •ainplf  of  "hcet  iron  in  whii-h 
B-il).!K>Oat  lu  L,-iIUrl;^,  14,850  at  10' i  ami  \  :i!  ITjO, 

Thh  variation  of  tLo  <jtiality  of  ahect  metal  proved  to  be  do  gre^Ur 
thaa  mi  aafiBipited,  but  it  ueaitiia^tair^ManillairaMe limit  uml 
»boira  tfca  mewitr  of  rrci|u«iil  liata  to  avoid  &«  ma  of  low  grade 
iron.  The  curves  on  the  best  Muiplc*  of  each  kind  of  material  vvte 
run  to  a  higii  value  of  H  and  are  plotted  acparalcljr  to  Bkow  tlie 
relative  den«itie*  of  the  diifcrent  fomii<  uf  iron.  Tho  abaat  atoal  giTex 
the  highest  \-alue«  tbrouKbont,  and  the  eaat  ttacl  enm  aOMa  that 
of  tba  wrought  mm  at  H  ^abont  4.'*.* 


COBBBSPONPENCB. 

SUN  SPOTS,  UAOMBTIC  STOBIfS,  OOlfBTS'  TAILB, 
ATMOSPHERIC  ELECTBICITY,  AKD  AUBOB^B. 

TO  TUX  SDITOB  OF  THE  ELBCTUCIAN. 

Bia :  The  interesting  discaBsion  of  "  Sun  iSpols,  Magnetic 
Storing,  Comcla'  Tails,"  ,1^.,  Roiug  on  in  your  correspondence 
columns,  by  i'fof.  IJucker,  Trof.  I'lUgerald,  and  Dr.  I/)dge, 
brings  to  mind  a  talk  givt  ti  by  iiic  in  January,  IbSl  i,  boforo 
(be  Eleotrieal  Section  of  the  Intalciia  Io»titute.  Tbo  Uilo 
wa>,  "Thoughts  on  Cosmical  Eloctiwlj.'*  CoiMNBtiiig the 
ekclnlicatiDn  of  the  air,  I  quok' :  — 

It  t«  lb  ]r;:iiimft:c  th"',ig!it,  i".  at  i-rar'i  Vi  [iir  tji^t  t  Ii-i.lt  iKrAifon 
may  in  large  nxaiuro  t>e  due  tu  iiiHueD'-rs  outtide  of  ibe  earth  itirlf. 
Lai  mmrnatt  a  mat  mbultma  niaa  ai  taanog  bMn  Uia  oriain  o<  the  wlar 
tftHtat  hf  ewKoif  aad  oondentntiDo  aaeordbig  to  the  neMtr  theory,  and 

It  f<ic  any  r^wnri  that  n<'lul"tii<  rmss  !(»vc  a  tmall  iliwf^    r  l.c  ut  a 

pol<';iti<l  -iill'-rcilW  wirli  !f«lK'Ct  l"     tlier  KUeouS  ma'-vn  ;rl   -"pJii,*,  ill'' 

dimiouttoQ  oi  miriace  duiiag  i>bhukai(e  would  gmlually  iucreaio  the 
putcntikl  of  the  char)^  providing  it  cuold not  escape  thr<iUKb  the  surround- 
uig  ether.  Tlii«  cluu^  wmdd  iDL-reue  in  gjuteuLial  until  the  Tiaer  [larticlei 
M  tiM  <nit«tde  uf  the  u:ua  were  rejiellcl  nuto^tnia  with  a  force  niual  to 
thaseatriiietal  teodvncy  or  gravity.  A  i1it<i'^rM'ia  o(  ouch  partiiloi  would 
ensue  and  reault  in  a  fall  <ii  (ntcntiAl.  'i'hv  cjirgHE!! -i  u  and  ao  uuiulation 
of  clmrKeB  would  occur  periodicaUy  whil^  iIil-  li  .i  inuaa  of  «iui 
•liritdtioK,  and  tb«  partidea  eeut  olT  would  be  cajiKlL-Dncd  va|iuur«,  lt>|uid  <>r 
aoW,  farHdngaakaigidcotiiijedwrt  pvMwdiag  to  n  ndial  diiaelini  Ikvni 
tfta  eaottal  mut;  ko. 

Again,  coucGriiiug  tbo  imfinjlwiliility  of  liiici  iodnOtion 

betwer-n  e;irth  iind  enn  : — 

Ni.M-  1  11.  iii-tiUii;c  lj?t  .M  ■  n  til  ■  mil  :iiid  ..  ilhii-  i  .'jrh  n*  '.li-  i  -i.-tli  i-  o 
gK'At  that  it  U  nut  |>njuu>l<'  that  any  oaosi'i.  !il<k  autio  ioductioDil  t  tti  cl 
eoatd  aaiat  batwaen  tbeoi  arm  if  thqr  were  at  gn-al  diflaraoaaa  of  poton- 
tiiL  On  the  other  hand,  eleslrilad  parUeI<'ii  repelled  petladliially  fnun  tt<- 
aun  would  reach  the  eartli'a  atmija|>h<^^fv.  It  l>aa  Usei>  itu^gwted  that  tbi' 
corooal  rtreauiera  tceu  during  ecli|^<i<ep,  purtinilarly  during  the  acliTe  ur 
Htui'epot  period,  may  coiiKiat  of  electrified  portidm  leaving  lun.  If  so 
their  terk  of  viMbllity  beyond  a  fi  tr  diainetim  (n«i  lln-  uio  wuuld  nut 
idrbid  the  auumpliuu  beum  enturtaiiied  a  rattunal  oar,  thai  tbi^  «lruuu» 
ntif  piB  autmia  iadcaaltdr  uatil  thegr  CDCoaiiliM^iMma  obetMiif  lika  (be 
aarth.  But  aimrri  diiplaya  «m  baqotat  mUf  hIicd  the  aolar  activity  fa 


Fotthw  ooBsarniDg  aucocM  thin  ifliewni 

Cte  ««  Mt  ooaridar  that,dwini  an  Bm^  tha  orlh  fa  ffaatatthnugb 
aaunotf  atreamand  dai«lamr>  aa  it  vw,  a  aMandmy  aiiNi*  (eoraaa?) 
«tbiT  by  directly  eaooontefUB  hi  apace  tke  eleelHIi^  fattfafac  frM"  tb" 
■UD.  or  by  iudueltoQ  from  ilraMH  «}  MMhpiMicle*  twcT  tin  ewtii'c  courM  ? 

The  ptobftbte  inflaaia^  of  iooh  rtnuu  on  tantuikrial 
uigMtuDi  ma  tlMa  mtBjhmJ,  taA  »  AottMr  bufof  iMc- 
aMBlln  iMMd  to  th*  nm'*  aotion  m  •  ohtigad  liadjrfelloved , 
aftw  whidh  oomas  :— 

DorilV  tlMM  actions  the  eKnh  pmuHw  through  or  OCW  ta  alacliriani 
•tfcacM,  andaa  aarr>ri.  or  earth  corona,  t«  d«>elo|ie>l. 

After  this  are  given  consideratioiis  wliich  go  cu  shnw  that 
auroral  stn-nmsi  are  fre<|uently  nearly  iiulittl  to  tho  cartlt,  with 
obienfttiaas  of  a  magnificent  aurora  in  April,  With 


regard  lo  lUe  po.'j^iiblu  tHucU  ai  the  eiii:tL'<>  uiagnelic  field 
upon  auroras  it  is  said  : — 

>'ou.  if  a  diacUargi'  is  ULiiig  yUit  under  cniical  oandilioLK  ioabigli 
TAcuum,  the  relation  >'(  its  pith  Mid  dwaotioB  ta  a  aMgnctio  Add  ia  IM 
THCuuni  may  deieioiiiie  tbo  c-iotinaaMa  or  cawa  a  cloppaga  «f  tha 
•IJjwhai^,  Ac  ,  or  oause  i|a  delaotioo. 

Briaf  nforanee  ii  nudo  in  tha  Pftpar  to  tho  offeotof  tbo 
higher  raja  ol  iho  •peetroiB  in  canaiog  otMtiis  diiahugot 
and  tho  patdldo  hoKuig  of  tbio  fut  oo  the  ease.  At  to 
comots*  talis:— 

Again,  if  iKo  tun  ho  a  liighly  elcetriftad  body,  may  it  not  be  pocsiUo 

thttt  mmptary  ma,vx  si»y  uactome  of  iheir  illutuioation  to  redintributioD 
"■'  i-'c  r.y  .\H  ih-y  '  pionch  toward-  or  recede  from  the  suu.  or  to 
e:ii  iiiij-.f  1  Willi  eietuidod  parlicjca  leaving  the  nun'  Utrt,  af^u,  the 
rA'Ji  <1  ilifci  tiou  of  the  comet's  ttU  is  tuggestive. 

Thiy  I'appr,  or  talk,  was  given  long  1  cfore  the  elofttron 
tJicfiry  wuH  in  cxiKtynce.    In  my  kxUirt;  on  •' Klectricity  at 

High  Frcssoros,"  given  before  the  New  York  EleoUic*! 
Society,  Mwoh  20, 1899,  ttMM  views  mm  tatOtu  devdoiMd 

ae  follows 

.\u:Li;,ii  ili.--play.t  lire  shown  lo  be  pru'ij.*'  !y  lU [♦^uilt'ir.  u^imi  r^jlar  dis- 
turbances :  an  eiirtbly  curunal  stream  perhaps  dcvelojung  in  response  to 
■ome  Biiaaual  euttniai  developmrat  oa  the  sun  or  u>  nume  v*»l  kud  aput 
•UsUirbaitce.  I  mu  tmipled  to  tidnk  Ihnt  puasibly  tlte  Itaron  kmc*  of  tba 
sun  actually  reach  th*:  upji«r  atui'mpherf?  uf  tlie  earth,  and  break  dnn*n 
the  in<n1ntt<>n  "f  Iho  l»y»r»  almuly  undrr  electrfr  slmw,  or  themaolvta 
bricg  eti-ctricity  which  Hiplurl  ^  ll  !■  i  "ii  liLi m  nf -mr  Mr  .  .  The  earth 
may,  in  fart,  be  bruibed  by  un  ihvimI.'i-  ]>rij|  ■  i-ai  ni  nt  .»  -  i  i  nl  streamer 
the  cQacta  <^  which  acting  like  ioiiued  gns,  nr  Hame  gasci',  i-r  ga««a  Ibruueb 
wlnrbanclcctrlBdHehaiiahBcbaca  MHCd,  fa  t*  mlw  tha  itppar  thhi  afa 
id  nliove  itc  accHoanialCil  oMctrie  I ' 


*  (Tha  aathnit,  it  will  be  obMrrcd,  apply  the  nsiseyilicH  Ulhaunit 
«f  nasaalfe  laid  atMogth  or  aiagoetisaog  lorvc,  and  tho  nan*  fWM  l»  the 
tadociica  (|war  equate  CMtiBMli*).— Elk  t\] 


The  poBcible  like  origin  of  oometi^  tuls  is  again  rL>femd  to. 
Some  three  years  ago  I  anggested  the  poeribility  of  invialbfe 

i-aditiliuti,  of  tbo  nature  of  cathode  or  lUntgcn  rays  from  the 
8utj  reatliini;  l!ie  oukr  air,  being  preveutad  from  reaching 
us  by  tho  absorplivij  power  of  the  air,  but,  I  have  nal  the 
refeieooe  at  hand  now. — Yours,  •ic,         Ki.ihi-  Thomwx. 

Ljm,  Mmi.,  Dm  27. 

IfAGMETlO  OBSERV.VTloN.S  AMD  TBAOTION 

DISTIIIBAKCES. 

to  THB  KDITOR  OP  TRB  KLKCTRirUN, 

Sib  :  In  reading  the  discussions  in  re^'urJ  ti<  ihu  tramt-ira 
putting  an  end  to  the  magnetic  ohservations  at  Groenwidi, 
I  have  been  cxpcc.iuL',  from  time  tj  tiino,  that  the  perfectly 
simple  and  ul'viduft  iiiBtljiHlof  diiiii^'  awiiy  with  all  intc-rforcnce 
due  to  cltctric  rn:l\vay  ciirrcnis  wliich  I  am  about  to  mentioo 
would  b<>  Migg«!<ted.  ilut  uo  om  tacmu  to  have  done  so,  and 
I  understand  that  there  is  really  some  dangor  that  tlie  invalu- 
able records  referred  to  will  be  neeeesariU  diwoatinaed,  ao  I 
hasten  to  give  the  entlfcly  ibikplo  and  entiieiy  snffidieBt 
remedy. 

It  is  merely  to  ne  alternating  current  motors  on  the  cars. 
This  tj  the  only  practknUewaj.  No  system  of  earth  rotnma, 
or  compensating  oirauita,  Sooh  SS  are  aaed  in  some  places  in 
Geriuony,  will  do,  foe  the  reason  that  the  dinotion  of  the 
earth  oucienta  ohaogaewith  thevaiiatieDB  in  ttiaeondnetiTily 
of  the  grannd,  doe  to  itio,  damp  weather  ^tba  dbahi  an 
enludy  diflanni  hi  tlMia  two  oaasf ,  zain  makmg  die  saiftoe 
ot  the  strmts  len  oaodiioUagi  danvmai  aon  ooeduetiog).  &o 
I  have  a  oonddenlbla  amoont  of  data  in  rtgaid  to  this,  taken 
at  uy  laboratory,  but  it  id  not  necessary  to  go  into  details, 
and  I  would  merely  say  that  in  drj  weather  the  passage  of  a 
watering  curt  up  the  street  bsirepeatedljehaiiged  the  magaetfai 

CO mjiOM c  11 1  a] I [ifceiably. 

liiit  witji  alurii;i-i:ig  currents  there  will  [■■..•  no  i;\jii'ule.  I 
uuJctiiUiiJ  liiiit  A  \ery  foolish  regulation  wa.i  p.i.sMed  snino 
time  a.!,'0,  to  th.  ilTeet,  uiai  altornutiDi,'  enrrenti  with  enrtb 
returns  should  not  ha  poiuiitted.  I  say  looltjh  becaiise  im-as 
avowedly,  i(  1  rei;n-mlK'r,  ixlado  in  the  iuU  re.n I.  u(  thi' ti  bjihoue 
companies ,  but,  as  i  matter  of  fact,  otie  can  always  atop  out 
altornaliii^:-eiurent  ili:Uiirbauce;i  fr./in  a  lelej.hone  with  a 
proper  coudcuHcr,  but  one  can  never  stop  out  dir^ct^current 
diiilurbance.'i.  Tbiti  because  the  pt;riodicity  of  an  alternating 
current  i$  dctinitc,  and  we  can  make  the  admittanco  fur  that 
periodicity  as  low  as  we  please,  whilst  the  humming  from  a 
direct-current  Uno  depends  upon  the  speed  at  which  tbeuotflc 
is  running  and  the  number  of  commutator  bars,  and  whOat 
themotoru  aaeeleratingttfae  petiodi^itgrof  tliedistnrbaDee  paaSM 

18 


Digitized  by  Google 


440 


THB  BLBCrBIOIAN,  JANUARY  il,  1901. 


nver  a  wide  raogo  of  value?,  and  80  cannot  be  ccmpcnsatL<l.  Tliia 
I  have  repeatedly  proved  by  experiment,  and  it  ia  ihv  reiMon 
why  Mesarp.  Stanley  and  Kelly  'd  method  hm  not  come  into  il»o 
— it  only  works  whim  ihtt  perioiligiLy  datn  not  vary  iiniob. 

ThiH  rf^'ulat'.oii  »hoald  be  repeftled  at  onre,  Mpccislly  since, 
in  any  case,  nil  Li'lo{)bone  circnitu  should  he  nu'tallic  returti, 
and  it  ih  f'SFV,  or  at  least  not  very  dilllciiU,  to  fix  it  BO  that 
there  is  no  dij^lurb&noe  even  without  iho  ntc  of  condf-nwr®. 

Buppoeing,  however,  that  in  your  mui:!i  too  I'nivioiisly 
Roverued  country  this  cannot  hti  repealed  within  a  rcaaouabio 
time,  then  use  single-pbaav  motora  of  the  condenser  type 
debigned  by  Mr.  Stoinmotz.  TbaM  moton  have  ibe  foUoving 
advantages  over  direct-current  molon  ^  eommOD  iriih,  of 
course,  all  pol)-phase  moton):  — 

1.  (:mt«r  stnrciDg  toi'<|ue  {cra^vn  pmrntaBiowflill  loadMiireut 
tbu  dirvct  currrat  motvr«. 

5.  Gnutor  rflideu>?y  at  um«  )>erc«utag*  o(  full  load. 

3.  V"  ooiumulaU>n  to  net  out  of  of  Jer. 

4.  Much  lee*  lUbility  of  break  duwo  uf  iuiiuUtton. 

6.  Mtke  DO  maguctic  •liAturUtnoes  which  wuuld  affect  ui>ierv*t«rr. 

b.  Any  l^nka.e  cTr.  t  fu  I- <  ;in  •Jwitjra  I >•  «i>in|wn>at«d  bj  con- 
dvnvcTU  whica  i-  lyy.  imlU  iluir  f  currMit  motors. 

There  is.  however,  no  reason  why  there  should  be  any  leakage 
if  two  trolleys  are  used.  Two  trolleys  for  dirwlcnrrent  lines 
have  been  used  for  many  yeart  in  some  of  the  larp:c  cities  of 
the  States  with  perfect  success.  The  greater  starting  torque 
of  polyphase  motors  overdirect-current  motors  is  a  considcriiblc 
advantage,'*  and  hence  they  are  rapidly  coming  into  uho  on 
tlui  side  of  the  water  for  driving  toUiag  miUB,  tube  rolls, 
onn*  and  elevator  motora,  Ao.  Tb«  XMion  lliqr  hxn  not 
been  oaei  fin  atraat  nUms  la  bemnse  the  sttcel  nShnj 
miitarial  i»  now  stanilttidiMd,  mi  tin  alight  gain  ia  «IBoi«iicy 
Mi4.mp-kMpii]iiah  vonU  «uim  ftwn  tiw  nie  ot  |dnrtnn 
molon  »  Bok  foflMrai  to  mmoi  kbaadoniBg  tht  imlljoiH 
o(  doUara  ot  pattKDs,  special  j\fct,      now  in  ow.  But  for 

rial  eaiec,  anoh  as  that  of  the  Groenwicfa  Obeorvatory, 
(1  is  no  reason  why  single  pha.-i^.'  iwo-trolli  y  c'nndens.Tiv.l 
or  aon-condeoaered  motors  should  not  be  used. — Yours,  ice. 
Book  Boint,  UA^  Dafi.  2(\.       Rkoihjia  A.  Fnanmni. 


A  COUUOK  PHBKOHBNON  IN  GABLE  WOBK. 

TO  TflP:  FniTOB  or  TOE  ELECTBJCUM. 

Sill :  Acting  on  the  suggestions  contained  in  Mr.  Barwoll  a 
extremely  interesliog  article,  published  in  your  issue  of 
Sept.  21,  1900  (Vol.  XLV.,  p.  SlfiV,  we  have  repeated  soma 
of  his  expcrimetitH,  and  have  m!\iv  a  iuw  othci--  of  whkb  tba 
following  brief  ftceount  :iiay  [.nive  intere>ttnf;. 

Proceeding  in  thp  nmr.r.cr  described  liy  Mr.  Harwell  wo 
could  distinctly  read  silfiKkl.s  in  a  tfli'ph:  ii'?  when  rlieatliiog 
wires  were  tappi^d  together  a',  a  distanou  repre:-euttU  by  a 
KB  of  £18— viz.,  artificial  line  207,  and  uearl;  2  knots  of 
'  nndngnimid  oalilo  11.  Wlitn  15  volta  wai«  applied  to  th« 

B 

,  .1^        -        »«g  ,  ,  ■  n,„.r.,- 

J  fiiiiiiiiiiS      *         1       II        '  I 

tbcKlUng  or  fba  lam*  underground  Mbte  at  its  diataot  end 
wa  ooold  tmi  signals  in  the  telephone  when  the  K  U  was 
18,000,  the  dgnala  being  etill  readable  when  all  the  sheathing 
wires  bnt  one  of  ilie  underground  cnlilo  were  eonnpeti  1 
firmly  through  short  thick  copper  wires  to  a  l  the  .shca-.hm^; 
wires  but  one  of  a  sea  cable,  the  liattery  circuit  being  made 
and  broken  between  the  remaiuiug  two  sluiitlnng  wire"?.  The 
diflerence  in  potent;, il  of  the  two  sheathing.         not  lutuaured 

In  the  following,'  i-Niienment  the  primary  wmdirig  cdiiHi^ted 
of  i)Oft.  of  N  o.  21  entton  covere:!  copjier  woiiud  round  a 
solid  iron  L  dt  llin  long,  diniueter  .iti.,  and  the  secondary 
wiLidiu:.'  of  jT'ift.  of  the  Rame  wire.  A  milammalar  in  the 
primary  circuit  indie  ^tpd  f.GO  milliainnercB. 

The  KK  itf  n  was    i.T'i",  (if    .".i  ij  n  ».  and  cf  •  ]SC).  100. 

Large  signals  were  obtained  on  the  zeoorder  from  battery 
D  of  4-5  volts,  whleb  utghl  Imivo  been  ol  mnah  grastair 

•  *  Ib  aaaldoK  c»Uin»t««  for  r  laii^  tube  wi.>rka  tucua  jcnn  up),  I  found 
that  the  saving  in  cut  o(  copper  due  lu  Uie  sauUer  cluog*  ia  tpced  for 
■ImehMgMgf  twqua  wm  owrfatMWft  hmnm  the  nwia  af  tubtnlto 
«<niM  oalf       iHthia  wtaio  Uaim  and  cive  faed  itmdu. 


volti^e  and  mnob  nearer  to  the  telephone  withont  can.-jintj 
any  sound  in  the  same.  The  signals  from  the  induction  coil 
which  were  readaUa  in  tba  taiaflMno  WM»  bnca^  TiiiUe  en 

the  recorder, 

I  do  not  know  whether  quadruples  has  ever  been  worked  on 
this  principle  through  .suhmftrine  cables,  though  I  am,  of 
course,  aware  that  for  mar.y  years  past  telegraph  instruments 
and  liilephonr-i  —  the  Utter  beiiip;  uriod  for  spaooh — havs  b^n 
emivloyed  sinuiltaneously  on  Irvnd  liin=.4.  It  h  evident  that 
oriiinitry  U^kgraph  instruments  and  telephones  cau  hu  simul- 
taneously worked  telegraphically  with  perfect  sni-c«S8,  pro- 
vided the  KR  of  the  telephone  circuit  is  within  the  limit  for 
^forse  signals  in  the  telephone,  and  provided,  also,  that  the 
KR  at  each  end  of  tho  telephone  circuit  is  high  enough  to 
prevent  any  interfer>  nee  in  the  telephone  instmnnala  fna 
induction  eoiia  and  aoj  sound  in  telephone  from  recorder 
batUrjr. 

I  wish  ben  to  esprees  mj  thanka  to  Mc.  BarwalL  It 
certainly  new  ooenrrad  to  me  that  the  IdsphoDO  would 
indiioato  the  e.iistence  of  a  splice  at  any  conaideinldia  dlateUM 
from  tba  ship,  though  I  have,  of  course,  notiofd  tba  hieba 
during  making  of  splice,  also  when  men  were  waMtt  SB  wUa 
in  tank,  and  when  the  sheathing  of  a  taped  aaUia  oame  in 
direct  cuatsct  with  the  iron  cable  drum,  for  instance.  In 
pickiDj;  .)f>  cable  daring  heavy  weather  wo  once  drew  a  spHoa 
at  a  distance  of  0-2\'>  knot  of  cable  fro^n  the  Kliiji.  for  ^--oma 
time  bsforo  the  cable  parttd  wtj  observed  ^•c^y  vioJeut  liicks  on 
the  Sullivan  galvanometer,  although  the  insulation  wan  .-itill 
perfect.  Tiiude  kickd  were  puzzling  then,  but'aro  now  ua 
longer  so  after  reading  Mr.  Barwell'a  article. — Yours,  iVc, 

Peru,  Dec.  2,  lOdO.  !Teiiiief.t  Kuraat^jao. 


LEGAL  INTELUGENCE. 


Teagne  v  Bnasell. 

In  the  iJmMoa  of  llw  I'ottrtuf  Smioo.  K  liiiburgh.'ni  \Ve<l«ii; linjr, 
tliii  actbii  wiu.lli«H*  ThepWaiW,  Mr.  Krauci*  Tengus,  hurgh  eleclrtol 
etifi'lucer.  r»ie\mj,  nied  Dr.  WiltlaBt  Kuki^II  for  jCI.OOO  <luaii«rii  tte 
nUncler.  The  .U-f<!iv<Uin  ia  n  incmlwr  of  r*i»Wsy  To»u  Council  .a  1 1  nn« 
of  Ihi-  uiembrr*  ot  tlie  Electrie  l.igliliiiK  totoiaittwi.  riaiiiti:!  » Jc^i-  1 
that  »t  »  meeting  «f  the  coiiitnitUe  on  Sejit.  Z4, 1899,  the  dcfendnat  uncd 
UncuARe  wtiich  itipre«iiie.l  tiwt  the  purxiiar  WM wicint (« thsnleef  ejiw* 
trie  tain]-,  nad  oleninod  »  rojuUy  thereon.  »nd  that  with  anew  towmaif 
th*ra9»Jty  b«  refuitrd  u> djlihlMl  bi.  iluly  u  kMrvautoftbrTonn  ('wn- 
cil. %tA  ilfollue •!  to  furnUll  la  m nlcmling  nm^uineran  elwtric  lighting  in- 
«»iilUi!pn  i;nl.  -  the  cofieumer  »RTe«d  to  inirehue  the  Umpa  in  whiih  the 
[  MtMirr  «  I  lull  i««tcH.  Tlie  cliAii,-*  «r»»  dniieii  by  (lursutr  M  a  malicioui 
iiiTeotion.  Oefettdant  denied  the  tlander  aid  pleided  privile^.  lie 
aTenr<l  that  all  that  in*«»i>l  wa«  utt«rod  in  thecuum  of  tbe  bueioaM 
of  the  coBiuilttee,  and  *m  eniinly  i-trtiuent  to  the  matter  under  oon- 
(idantion.  B«  lio'l  no  ill-will  to  Uie  pur>.ucT,  nor  luid  Im  any  intsutioa  ot 
itanderiDg  bim.  Toe  jurr.  after  2)  mio<iuv«'  d<^!ili(t«tle<i,  MtmaMl^ 
Vtrdidk far  pnmier.  ao''  .i>-<>"'il       .VL''"  M  £TK). 


tfUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APFODRMBHTS  YAOAHT  AMD  IHKIB. 

Uiidon  Coun^  CittUMa  teqiiira  an  tlectricit  engineer  teanjCT- 
intend,  iiiKler  the  Cainiell'a  ebicf  misinfer,  the  werk  of  eonstincimg 
or  rvcunstructing  fb»  eiectrte  tnetitia  the  Conneilt  tomwajni,  fte. 
Applications     Jni.  14. 

Tiie  Council  of  the  Bwo^gbot  Reitpite  invite*  appliMlion*  for  the 
appjintment  of  4  rmdeot  electric*!  engioeir,  at  a  '''"ry  of  £2'jO  per 
annua.  AppUeatimis  have  t-)  u-  »ent  iu  to  Mr.  Clair  J,  Urwe, 
town  clerk,  186.  Staiion-RKiJ,  H;dhill,  Sarrey,  before  naon  of 
I'lli  in^t..   An  a  tvertisemeDt  give*  further  particulars 

Cliagow  TniniMJiy*  D  -partinent  reqnin  a  lliatHi»«s  mechtnicil 
fngineer  lo  take  etttijcecir  the  Heam  plant  and  nneral  over4iBht  of 
the  power  iiUtio*  An  adwttieroent  emtww  further  particolarj, 
and  aralitttiona  mnitbs  aaat  to  the  geaeaal  mioager  (Mr.  John 
YcoagjC^^  Keaadd-atmit,  tilt^,  b;  15th  int. 

Bfaaehtater  Electricity  conmiltee  retiuire  an  electrical  engineer  for 
tbailr  ^tricity  undertaking.  Ao  advertisement  conUiiw  further 
MfUeulan.  Apnlieations  (addrsawd  to  chairman)  miut  be  in  br 
iMhiwL 
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Uancheater  Electricity  eoinmittee  »\»o  retiniiv  a  deputy  elcctricAl 
eoffineer.  AaadTertiwmtat  contain*  futtlier  partiealan,  and  appli- 
caBona  {MldiMMd  to  aluHnMn}  mntt  be  in  by  loth  ii»t 

Uaamrtar  Tamaaj*  onwittM  Nqnin  a  chief  engineiir  for  tbc 
trammtTB  dfpaitwuat  ApplietlioM  to  chtimaa  hy  Jan.  12. 

We«t  Ham  (Inrdluu  nqain  an  Mfut  to  adviM  on  the  aogioeer- 
iliff  work  in  cuuDL-clion  with  thuir  aevr  infirmary  at  L<:yton«tonc.  Au 
novertisement  contaiiu  further  particaUra,  and  application  must  be 
sent  to  the  clerk  (i(r.  Fred.  £.  Hilkary),  Union  Workhoiue 
Leytonatone,  N.l£,,  by  23rd  iiut. 

Kiillierham  Corporation  invit«  appUea'jooit  for  the  p  Mt  of  b>rough 
electrical  enjfioeer.  Applicationa  to  town  clerk  by  Jan.  1 1 

Burnley  t'orporatioa  reqairo  a  general  luaaiiK.-r  for  lln  ir  tram- 
waya.   Applicauoo*  by  Jan.  In. 

The  Goreraora  of  Sir  John  Cmi'«  Technioal  laitiitiia,  l*mn- 
atruct,  Aldgate,  EC,  require  a  prioeipiL  AffUntioiii  t>  altrk, 
10a,  Idol-lane,  Eaatcbeap,  K.C  ,  by  Jan.  SO. 

_  Mr.  A  Doxey,  hitherto  chief  electrician  at  tlie  Sheffi<:ld  electric 
lightin;;  .itation,  ha«  been  appointed  chief  a«i4Caut  eiiKint-er  and 
deputy  inana({er  to  the  OorporAtion  electric  aupply  depirtmeat  at  a 
aalary  of  £250  per  annum. 

Mr.  A.  P.  lirybuTgh  hus  Iwn  appoiist^d  atnistant  engineer  at  the 
(■teal  Olimaby  electricity  wmk-i.    Tliett-  weni  four  caadidatea 
»e!«rt«»l  for  intcnrifw  liy  tlip  l.i^litin^  k-ninmitLi* — riz.,  Mefisr^.  A.  S. 
^      Cl.iiiia-.ii  (): irruw  in-Funiti^  ,  A.  1'.  Drybur/n  (Donicaster),  O.  F, 
FsjiiCf!  (l!>u:;.  i,ai.J  I.  L.  l'"L.-ter  (N'evvpijrt,  Mua.). 

Mr,  V.  I'.  Hull,  of  Di-iliv,  lins  btvn  .ijip  jiuti' 1  as3i>tant  eD(;inear  at 
the  electricity  worka  oi  tiie  liampatead  (London)  Borough  CutuiciL 

Mr.  John  WoUia,  of  York,  haa  b««n  appoiatoA  malni  Cuanui  hf 

(he  Bermoiidaey  (Liondon)  Boiough  Council. 


AS.B. — Tho  Ai:iil^.iniated  Bxiety  of  i;n;;Mie.Ts  haa  waelicl  it* 
Wlh  annivtiMry  [Jaii.  0,  1851).  Accor  liiij,'  l.i  n  atatement  of  the 
aecretory,  at  the  date  of  the  amalgamation  in  of  a  noluWr  of 
■mall  eDgiueerinx  tmdea  uaion«  the  mamlmhip  ma  bttWMia  tfiOO 
tad  G,000,  and  uo«r  numben  8H,0oa 

Abercftiu.— A»  a  rctult  of  the  canfervocc  between  representatives 
of  the  Aberuiro  aud  Kiaen  District  C^ociU,  it  hn*  Unnn  decided  to 
aUaitt  a  npoct  fnm  in  OTpert  ao  (ho  qneitioa  o(  ntaUMliiiiR  j«iot 

Aahtontuite^LlfBiB.— Tk»  Mir  Inm^Bh  alMtticil  tBgioMr  (If  r. 

N.  A  ppel  bee)  cowman ead  bW  dttSlu  im  th«  Std  but  Th*  duinnan 
of  the  Electrical  committM  (Mt.  Barlow)  announced  at  a  meeting 
of  the  Council,  on  WmtncKlij,  that  very  shortly  the^  would  take 
into  eomidanlum  th*  mpott  of  Um  eoaMilUiu  cagiacer  (Ur.  B. 
llniniinad)  m  Uw  pedtira  of  lbs  dactaidlj  werny 

Bftrrow-in-PaTn«M.— Tlie  leajw  of  the  exi.«tin[j  steam  iTsmwaya 
expir<a  on  KeU.  II,  and  it  i*  imDrob.tble  that  it  will  b.  r.  ncwod  aa 
the  lines  have  bean  condemned  by  the  lioard  of  Traii.j.  Tlu.'  tr  uii- 
ways  were  purchaaed  Mime  time  ago  by  the  Briti^  Ekctric  'I  nii  tinn 
Co.  for  £J2,000,  who  withed  to  eubatitutc  electricity  for  btcAtii.  Imt 
havi'  1>ctii  unable  to  come  to  teriiia  with  the  Corpon'aan. 

Batloy.  The  Council  H^tb  oblainH  Ranctioa  to  A  loaaof  ;Ciii,402 
l\n  till-  >.-i.;:.|in:i  <>;'  I'lci'tnuity  work",  au}  tc ii il^  loC  fCMntilg pbtDl 
ail-  u.lvcrli»i-:l  ou  iiH»;lhiT  p.i^'i.'  uf  llii"  !--■>. 

Blackburn. —The  Kk--;tru;ity  ::  uduhIL.  i-  li  ii'i-  di'riiU'.i  In  iiicn'x=e 
the  mUi'/  of  Mr.  .\.  S.  tisic?',  tli«  «;li-cuiuj  eingiutec  aad  tiaiu- 
wnys  luana^r,  from  fioit  to  ITiii),  and  to  allow  him  £150  per 
aiiouro  for  the  next  four  yean  for  the  aupcrvisiiig  of  the  Tramway 
•xti  lI;l'>ll^  t'«tiiiinted  to  cost  about  £21)0,000. 

BlackpooL  Mr.  A.  P.  Trotter  will  bold  an  io'iuiry  here  on 
Silt  ianL  into  lb*  apidiMtkn  »f  tin  CoumU  to  bonuv  Sllt^tO  tot 

B0|MR— TbaquMtim  of  crectina  dMMeiljr  imlu  k  npjfijtji 
yw  atUttlioa  of  tb»  IMttrict  Counul,  who  oUadMl  m  pioviMimai 

in  1939. 


BMdfotd.— Uiih^ita  tbeElectrkat  ooinmittee  bwralwcn  aui<i  ly- 
ittg  trnnnX  for  tmatiaa  at  Id.  per  nait.  Tbi*  bas  prored  t  j  be  lea  i 
Iban  fbe  aetiial  CMt^  vbkh.  WMked  otttna  tlie  biai*  of  the  capital 
expcn'litare,  iutercst,  NaklQH  fitod  anil  «»laUi»bnaiil  cboigaik  is 
aliout  l^d.  per  unit  Tlw  Tnunwaya  eoamlttaa  bava  now  OBOer- 
takvii  to  pay  the  cost  piice  fur  po»kt. 

An iiii|uiry  will  be  held  her  -  ■■u  tli  -  .~  h  iuil.  into  thu  application 
of  I?!"  riir[<i^nt<!r>n  to  borrow£i-»u,' i  J' i  li'rtlc.-v;ri-;'lij{htili^'exi«n»icim. 

Brighton. —Til-;  Curporiitiun  have  iilniii.  1  u  uint  leport  i-i  la.^ 
lratiiw.i\ .  i-iii^iti.;i-r  'Mr.  HolltfJiv)  un  l  ili  ■  r<-i  ii-iji  irlrotrical  engineer 
(Mr.  Joliii  r'riiMtH  )  H  t  i  tl.-  in  iii^f iiK-iit -  lu  1<-  made  for  snpplyiug 
electric  csirretit,  Ui  tin-  munii;i|)il  i-lr.-tiic  t:.iii.*.i)-,  and  appliL-ation 
i>  to  be  made  for  borrowing;  i  I'  lr  iMrryin.'  out  tin-  iiiup.,*-!!-. 

Blaydon. — At  Iku  ut;i.:Uug  of  lUc  Cuuui:i:  ImL  wuek,  a  deputation 
from  the  Newcastle  and  District  Kleclric  L'gbt  Co.  (Lid.)  attcndtd 
to  explain  th;ir  propjsaU  fot  giving  a  supply  of  alcinrie  eutnit  in 


this  dirtricL  Mr.  J.  E  Simnon  poiatad  out  that  ffaa  company  would 
include  the  whole  of  the  diatriet  fai  thair  adiaiM^  and  in  fqtatd  to 
price  would,  in  all  probability,  Gx  somethlBK  lika  M.  a  aait  tar  fha 
first  200  hours,  and  about  3J.  per  unit  for  Ite  ant  HO  boun,  and 
&L  for  the  wimaimWi  GoaaidaiaUMaf  tba  auttarina  a^jautBid 
foraBMmtlb 

BortoBOB-TMit— Tba  Ctoueil  htm  fbmalljr  wpnfad  tba 
omnibus  bill  pnomotod  fiir  tha  eooatnatum  aad  mniag  of  aaw 

electric  tramwaj's,  &c. 

Oaniarvoa. — The  CouncU  has  altered  its  tuiod  witli  regard  to 
the  pr(>vii>ioiiuI  order  apjiliM  for  by  Mr.  E.  W.  J.  Peterson,  and  tha 
application  is  now  to  be-  "ji[>o»o-  l. 

OheltaBluun.. — The  borotigh  electrical  engineer  (Mr.  Hamilton 
Kilgoiir)  recently  recooiniended  the  Council  to  incur  additional 
ex|>euditure  ^'f  £M,-'^ll  on  additional  machinery  for  tb?  plectricitv 
works  in  ordi-r  t  )  h  ijiply  electric  current  to  the  ('hi  ltK;iliAm  and 
Cleeve  Uphf  Blfi-tri^j  railway;  £9.TW  forBlililinniJ  arc  l.niips  and 
.-itrt'-et  li^ktin.'  :  and  £7H')  for  main  extoiHion-j  f'^r  privati-  li^'hlini;. 
i'hii  report  and  recomnieadationa  were  endorsed  by  the  Klectric 
Ligfatiag  cwnnuttea,  wbiah  tawwniiaiidad  tb»  C««Mil  toandy  for 
s.im!tioB  toborn«£2SjNI0toeam-oiitlbac][taaafcMi&  Qauaiiday 
the  mayw  (Aid.  U.  Nofuau),  who  is  Chairmaa  of  Um  EtoctrM 
Lighting  emnaiittaiu  moved  the  adoption  .of  the  report,  and  titis  VM 
agreed  to.  All  at«  lampe  over  3ikj  are  to  be  chirgeJ  for  at  £14  10.<. 
each  per  anuam. 

OkMrtw.— Tba  malt  of  the  poll  of  tba  ntepMrera  baa  remUed  in 
a  dadiiTC  aajoitty  f>r  tha  Otraaeil'a  tnanwaj-v^Oi. 

OtoddlMtoa^Tba CMaeit  have  decide  1  to  apply  far  a  lorn  of 
£19^  tar  eiaetiaa  ahetricity  supply  and  £8,740  for  refaia 
daatraetorwodci  TMemanltiaig  aqgiacen  au  MauK  QibbiB^ 
aadBakar. 

Oolwya  Bay. — Tlie  Electricity  committee  have  instructed  Meswa 
Laccy,  Clirehugh  and  Sillar  to  prepare  plant  and  spiicifi cations  for 
the  eitensio'.i  the-  pUnt  at  the  electricity  works  rv<|uirtd  to  meet 
the  increaEeJ  :  i    ii  i  fur  current 

Otutoau  Tarifla.  Under  the  new  X'cutiuelan  ciutoms  tarilf  api  a- 
ratua  and  machiiaTv  f<  <r  lighting  by  electricity  (lUiil  for  tlieir  iiitnnfac- 
tnre  in  the  country  )  nn-  •idmiite'l  free  of  duty,  n'  nMtibf)  carbons  foe 
electric  lighting  atnl  ti.li-^r..pbir  inachinery  ami  ii  [Mr.itii=,  the  latter 
with  the  prcvioui  j.i-t  mi-.-'iiiii  uf  il.s  Vi-nwnfUui  (iuvemmcnt, 

Dalkeith. —Tb'-  apiiUciiMii  of  M^i^n.  Cn>mpton  ft  OA.  for  a 
provifional  order  has  been  approved  by  the  CouBciL 

D&rtveiL— Application  ha*  bevii  made  for  aanctiaa  to  bonvw 
£13,1100  for  electric  l»f.'bttnf;  f-nteuHious. 

Dnblia.  — A  »iM-.-i.\l  iui:ttiii^  nf  thi-  Electric  LiKhtin^-  cominitt.jL- 
was  he'A  on  Ftiaiy  la»t  in  order  to  cmsider  a  joint  report  irom  thu 
consulting  engineer  (Mr.  Robert  llaumond)  and  tbe  borough 
kiirveyor  (Mr.  s  Ilaitv)  on  tho  estimate  for  the  erection  of  a  power 
)iow>e'  at  the  Pigeon  House  ForL  Mr.  Hammond  snggeatcu  that 
certain  items  in  kis  original  plan  should  be  deleted  or  altered  so  aa 
to  ndaea  tha  eoet,  and  he  teoommended  the  oaiauon  of  aeveial 
provilleaal  Items  which  in  the  original  estimate  amoonted  t> 
£A,00t).  Tlie  Lord  Mayor  innved  that  the  firms  who  bad 
dlioady  tendered  be  requested  to  fix  the  sum)  at  which  thrv  noubl 
lie  ptcpared  to  uAn  thu  cuiit:a-:t  on  ll;c  bsais  of  the  alf^rnt'onr;  and 
omissions pr-;i]'iifi-il  by  .\!r.  Ilainiui  II  I.  Ii  wa*  pointed  MUt  lliiit  iIh- 
f)ti;;'n?il  j)ljn<  lunl  alreiidy  Iwen  tubintlleii  to  tlie  lx)»l  <  iayeruuitfnt 
B  iiird.  iitnl  tliat  iin  that  account  it  would  be  necaasary  to  aci|uaint 
that  U^tiy  witli  the  omiaeians  and  change*  prnpoaed.  Ttte  committee 
declined  to uke  that  cautsc.  Mr.  Hammond  waa  tbmadnd  if  ba 
could  atate  approximately  wliat  the  ommiMODaba  had  laaonmuitadad 
would  rapnaentincath,  bat  he  Mated  that  the  L  and  K.W.R.  Ce. 
h.'id  (for  the  aeeatid  time)  lost  bis  luggage  on  the  way  across,  and  that 
the  numuranilum  containing  the  items  was  in  the  miming  lugtojie^ 
Ki^iighly  speaking,  he  tbonght  the  amount  ahontd  aow  ba  about 
£27,(Ji*i>.  The  Lord  Mayor's  motion  wa^  adopttd. 

Bcclaii'—The  Oorpontion  hive  received  s.i-icti  >ii  tt  a  loin  of 
£5,30H  to  maet  excesA  expeoditurd  on  the  electricity  uudurcakiii„'. 

BdinbUTVh-— 3,217  applications  for  eleelrie  curn-nt  hare  been 
received,  and  1,09li  lor  motor  oiuu  ^'tiooa,  making  a  t>t«l  of  4  33". 
Tha  Eltfcttic  Lighting  coiimutr.-  -  r>-  ■mmi-iid  the  appoiutuiciit  o'  a 
deputatiMi  \ii  visit  KuglLih  towns  in  conncctioa  with  the  provi-i  ni  of 
condennD^  p'.uit  for  the  M'Donald-road  station. 

Electric  Stipply  "  in  Balk." — Tha  Highway*  comiuitte*-  of  the 
I.}ud«n  County  Coumil  i*  apprjivhiug  tlu-  tut-tnipolit'iu  Ik-jnm^li 
I- "u-.'iU  t'>  uictrtain  their  views  on  the  subject  of  the  imwrtiuu  of  a 
P  u  :i  L  daoM  ia  billa  Klatfaig  to  ibt  aupply  of  alajtiiciiy  ia  bulk 

m  Ljuduu. 

Electrical  Inkless  Printing.— Some  time  ago  we  joined  with  the 
Ifiidii),;  printing  ti.tUe  journala  in  desiring  aJdiUoual  information 
bLfi.iiv  act  eptiiig  tho  twfcate  vlewi  of  a  wv  aatbiniasu  aa  t'l  the 
immediate  or  even  eirly  sueoaw  of  tha  alaiitriaal  iaUtsii  printing 
p«MCM»  Some  tiuiis  has  paiaed,  and,  as  might  reaaoaably  ba 
akprctod,  otitdn  progreaa  ha*  haan  male,  bat  tho 
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miccev  of  the  prfj- ■■'^^  lin-^  vol  l-^)  In-  ilfit(riii»tii»t«  il,  ult'C.-Oicr  ;i]i;irt 
li  iTii  <]ue-liim  of  w'>n"iiiienl  worWing  when  thf  manr  terlniidal 
•iifti  iih-<-R  lidvi'  Wrii  I'lcnK^i  iiwuy.  The  i^siie  of  llfinu  ll"  /ViNf'jii 
jT,  m'  '.  ;  fi>r  Jiiii,  2  omlftiiH  ui  interestirt,"  s'.tppleincnl  illog'  'i 
lo  have  iiicn  ]>r<i  l>v  tlia  |>i'ut««i  owned  Uy  tUu  Eknitrical  Ink- 

leu  I'rintiii);  S.mdiMte  (Ltd.).  In  m  Icndine  arUde  tin  editor  fairly 
deter  tici  this  aupplment  m  •  norrl  one,  ana  dccUtcs  tlut  no  i<|«.'< inl 
tnetnient  bea  been  •dopti.'-i  in  imikiti}-  up  the  ruriiivs  for  Uic  print- 
ing machine,  and  thit  thr  Mipplunu  til  hat  i'i<  ii  tu  pre^n  lu 
SJljr  ordinary  print ini;  uork  woiiM       prejijirixi,  ttie  imly  ililirri'iice 

heiDg  that  in  j  l  i  u   I  ihc  ink  iim-<1  ill  th  %!ln(vry  ooni-i:  ..f  ptiutiii;;, 

the  trnr^itun  iiir  rvpnxiui  ill.;  tlii-  'i  >f  tlie  liiiuiyfx' m>-L:i.l  lurn  ha« 
Jwi  ti  I  iirr.  sii  of  t-lMttit  [  i-  i-i  iijjh  thi?-e  barA  The  puccpffi  oi 
the  ioki<'^^  H)v>  <>«!j,  i»  «  .ij>pi  ,ii»,  U'p^ii'ii  Isr^.'^'ly  npin  the  »k ill 
of  the  paiwr  iii  il.  i,  -  tli.  'heet  his  to  be  rtii  J»rt."t  "  cuiuluttive "  by 
the  iuU«uuction  oi  certain  cUeiuicaU  iulu  the  ijs.lp  fiom  wliicU  the 
linidwd  riNatk  made.  ItirattUi,pp«udMitilttlnt]iUcoaiieeli«n 
tibtt  tht  peat  diffii-tiltiecer  the  Electrical  Inkkw  Prtntiiig  ftyndieate 
have  chiclly  arisen,  bul  i)iv  iyinli.;iite  i^t  declared  to  !i:iv<-.-<ui  :i-('<i«<l  in 
briiiKiii^!  the  iiiaiiuf*cluiii  'jf  the  r<>  l  iff  paper  t<>  ^-lu  h  a  ht.i^f  as  tu 
render  |><)(-(ihle  thi-  jiiibliralion  of  tin-  pivieiil  siipplpnionl  .  Nulwilli- 
Ktandiiijj  tliiM  me.i'iiire  I'l  l^ll.■le^-,  il  i*  aiimniiice.l  tint  ii  may  take 
niontlm  iir  even  a  ytar  or  two  liefmi'  the  -yn'licati  will  Irc  jii^tilie  I  iii 
placitiffthc  priireri*  at  the  di^pc  -^al  ofpririlers.  airl  thii  iiiiiy  invoU  i.'  lln? 
p;ciaretpiipiiient  iifpaix-r  iiiilln  by  thv  -yiiJi.ite.  Tim  latter 
incnt  jtuliliev,  think,  (in-  ^cvpf i<  i-ru  with  whith  the  cl  iini:"  put 
fjrwanl  hj  thu  exjilotttP)  of  ihi^  pract-i  wkiv  rurivol,  ainl  dearly 
pram  hnr  imnataK  wm  tke  ppoccra  to  which,  noma  time  ago^  th« 
public  were  aakcd  to  enhecribe  00D«liIemble  »am*.  The  cUctrwM  a^i 
wi'Il  a»  the  printing  lrad«R  are  de<'p1y  inte^Mied  in  tl>e  aueeeaa  of  the 
iiikk'flit  ptintini;  process,  and  if  It  can  1i«  pmvenl  that  machinerr  can 
lie  built  more  cheaply  than  ihe  proKnl  "pUttn->,  "one-^i-iL'ra  '  and 
"  Jierfectors  "  thai  the  u»e  of  pimliii)^  ink  cjiu  be  ali^hfllicrl,  with  all  il? 
ItouhK's  "if  irregularity  nl  ItcJ  <ji  the  ink  duct",  llucluation!  in  the 
rt-niistency  of  tlio  priming;  r<jll<  r  by  variatiutis  of  tetnjHMa- 

tiire),  .v  l-oM',  filliii^;  up  of  tlic  Ittti  j!'.  l<)  .siv  ;i')lbii>K'  ul"  the  dirty 
iialuie  of  the  prtsent  systtiii  ;  aiidtli.it  sKU'piaii;  Mipplie-i  <>f  the 
specially  prepered  paper  in  oujUiia^  like  the  vuiiet^'  of  the  pi«»eiit 
•nppiiea— tlien>  «nd  Mt  tiU  tfacn,  wi  M  the  Mueeei  of  inklem  ivintiiu 
ellect  the  pnimiBed  revolution,  and  turinff  fortune  to  tboM  waocietC'l 
with  the  early  workni';  of  the  pr  --.  In  tlio nMaotimo  tlie  i-sue 
of  the  tui'plrmcnt  above  reh  ti'  I  -  i  Jwiys  aaawoing  tbat  it  hji« 
actually  lic*n  prdui-.d  1>>  Ide  i-Si.'.;lr|..'jil  iukIo«  pT.s:e«.)  15  a 
conaiilemble  i>tep  ina>h-aiice. 

It  WfiulJ  appear  from  the  fullowin>{  note  which  ajipearcil  in  the 
same  i^^ue  of  the  J  -i  .  ,•  "rmlr^'  li\r.ftU,  tliil  the  exploiter!  of  the 
inkleiM  piialin^  pauiil*  aio  eutoiinn  (he  field  of  linauce  by  llie  ni.l 
of  the  ducrcilili-iJ  "pulf  pn  Uiiniinry, '  wli:i,:li  h  i>  done  -ji  luiu  h  in 
tbe  put  to  wean  the  public  from  iuve;>tiug  iu  ludu-ilrial  ventun--'. 
Wt  are  lolid  that 

"The  £1  diare.  oi  the  irioetri.-.tl  Inklcai  Mntinn  Sj»HHite (!.««>.)  have 

reeejilly  bi-eii  .lealt  In  nt  £i  prr  1  mo.  Tiie  perfect  ailt|il«tiaa  ef  tlie 
imw^ii  tu  i]ew<|ut^ier  prinling  II  -  !ie  nyu  luate  ahvea iMMWblK at 
fabulous  t;Ti>-.-».    I'hev  are  now  hcfl  in  few  liauihL" 

Then-  I  .m  <  i  lur  of  Ihc  IVsimon  Fire  Alann  atioak  this  '"'^ 

inmtor    !i  i  ;1  1  beware. 

Enfield  < Middlosex).  On  Muli.  1  iih|>;yer>  meetinj^  <1ii<- 
euMcd  a  f«ituluUoii  etidor»inR  the  a.-lion  of  the  Knlield  ('..im>'!!  in 
.joining  wnth  Tnctenhuin,  Edmonton,  South^'ate  and  \V'o<i  I  liri.  11  in 
promoting  a  bill  for  a  joint  clerlricity  supply  unilortalaiij^.  ThU 
le'olulion  was  l<Mt  by  20  viite<,  and  a  poll  wa^ demanded. 

Epsom.  — Tiie  Kleetrii"  lij;liting  committee  are  to  ili*ciiH.i  with 
repreKenltttivea  of  the  ( 'ounty  of  Surrey  Klectrical  I'ower  Dintributinn 
Co.  the  i|iie«tion  of  the  transfer  of  the  Council's  provision.al  order  to 

the  1:  j:u;'  i.:f. 

FeUxstowe.— The  Dislricl  Council  liuvu  inviud  Sir  William 
Preece  to  prepare  a  iqiort  on  the  elaetric  Ughtiim  i|aastiaa  at  s  fer 

of  .'Vi  >  (^neas. 

Fnlham.  A-  ilv  u.. .  i  1  -  ,1  thn  Kleitric  l,i:.'hliiig  and  Dust 
Destruclur  cuumuUte,  la^t  «eek.  a  report  wa-i  pr^^ienti-d  liv  the 
coniultin^;  engiiieer  (Mr.  K.  II.  MtdhurRt)  im  the  pn.hable  aiinu.d 
profit*  on  tlio  conibiofd  scheme,  Tlithe  were  put  l>v  .Mr.  Mej|hiir*t 
at  £j!,"''5. 

Oas-DriTea  Electric  Plant— The  evtennivc  worki  of  Mej^rs. 
Geo.  Kiclintd-  &  (  .  .,  m  i  l,.:ie  Imi  mnker?,  Ilnwdhenlh,  .Matichc»ter, 
have  been  changed  over  from  "te.iiu  to  ^ru  ilriviii;?.  A  :tM  11. r. 
Dnwacn  Ml  gMMRtiBg  plant  has  been  put  dou  ii  by  Uic  Dow*  11 

Eoonomic  Chn  Power  Co.,  uud  luw  be««  found  to  work  very  (u»u»f4ic- 
tttlly.  A  I'X)  lULP.  BaatttflinedtiveanliiojroedfiiBmOkfflMnwhieh 
power  H  tmu.iiiiitief  by  six  electtie  tnoton  to  all  parte  of  tbe 

machine-t«)l  department.  An  80  B.aP.  gas  tii:;ine  i.*  u*:d  for 
driving  electric  niotori!  for  the  pulley  shop  and  a  42  1:  11  eii-iiie  for 
the  ]:<)»fr  refjuired  tV.r  the  »rectinK  and  le^tio^-  shop.  A  2<i  1:  11  t: 
*"r'  '  '11^'^  til-  ii.'it.iiv  I., I  tljr  iMchinery  eomiected  with  the 
luundrj-,  Httaui  la  reluiued  Itir  driv)Q|t  the  electric  lighting  plant 
forthe«nti(•worln^illwhkhab«at800l•lBpsaMua((L  The  fight- 


ing' and  poH  et  Bwitchho«r<lfl  have  lieen  con«tnKle<l  and  er*ct<Ml  by 
• '  iwan«  Ijiiiiited,  of  Mancheftcr.  The  alteration"  at  the  work*  have 
been  enrn'til  <<:i(  at  n  co»t  <if  about  £4,<KK),  and  are  estimated  to  ««ve 
ill  workiiij;  e^iKii^ei  i'l.oiH)  per  annum.  A  Ti-ton  ele.l ric  eWBt  is 
«ti  onli  r  for  the  foundry  fr»Mi  Mentn.  Berry,  of  Swintoii. 

Glasgow.  -Lii-:  week  .1  memorial  ptato  wai  unveiled  at  the 
Pinksluu  eUetric  [>r>wer  sutiuu  to  cuiumemorate  the  erection  ol  ihc 
wotksi  Tliis  station  is  <  lairaed  to  faa the  larasii oa  thisiidn  of  Uis 
AttMtic-MOrt  loii^'  by  i'^Oft.  wids^  1'he  Ant  wd  was  ent  U 
months  «^o,  and  the  ehief  j«rt  of  the  work  htn  been  carried  ont  by 
the  Corpunilion  ollieiaU  and  eniplovfes.  Willi  re^rd  to  the  tram- 
way-—whuh  are  to  1*  *upp!ie<i  with  cutrent  from  the  new  itation 

there  {•>  a  alisht  fear  tliAt  theJie  may  not  be  completed  in  time  (or 
the  exhibition  largely  owin^  to  bad  weather  which  has  matsriaUy 
interfered  with  the  ivover^ioii  of  tlw  tnmWty  qislam  ftUU  hono 
lines  to  electric  traction. 

Qlasgow  IntemationAl  Exhibition. —Tlie  main  building*  for 
tills  exhibition  Iteinj;  now  pmctically  complete,  the  lighlinK  arrani^- 
mentii  arc  engaging  chief  attention.  Tbe  cDntractortt  far  tbe  electric 
inatalUtioii  are  Clauil  llauiilUw  (l.td.)  and  Me.<isr!).  I.owdon  liton, 
and  both  ItlM  am  hnv  SHnjinK  out  the  work.  The  <'1eetlkitr 
department  of  the  Corpontion  have  agreed  to  .qnpply  a  tnpio  ISin. 
cafile,  al^ijut  aniiirtei  i  l  a  mile  In  h'nu'th,  fjr  me  in  the  ;,Tounds  on 
comJuion  tliit  it«  l.iyinj;  do«'U  and  removal  i?  paid  for  by  the 
•  vliibilion  authoritie?.  The  liritish  Aluminium  Co.  offered  on  lorn 
piOOi  yarJ^  of  ovcrlievi  wire  for  arc  cabling;,  and  the  olfar  ha*  been 
!»(-<-..j,»,  I     Tin   ei  ittral  pjrlion  of  the  gr<Miudi>  will  1)«  lij;lited  by 

llii'.cll.li'^'  i-til 

Great  Yarmonth  The  Tow  n  (  ijuncil  have  re«ei\ed  jan  'tiou  to 
a  1  '  1:  :  :  i  J7j)0O  for  eb.-elric  li^dilinj{  extenaiou^ 

Horsham  -Vn  uniuiry  wa.'*  held  here  on  Wc<in< -vday  iuti)  the 
application  of  the  f'oiincil  to  barrow  £  I  r>,rj(lO  for  electric  lighting. 
>Ir.  lljrtl>  y  l>eiini->,  in  fnp]Mirt  of  the  application,  gave  porticul.irj 
of  the  jiopul'ition.  rating  value,  ,  t>i  the  district,  and  techniial 
f  irtioulars  were  supplied  by  the  consulting  enRtneer  (Mr.  W,  V.  (', 
ll  iwtayne).  A  petition  against  the  1<  an  waa  pi'  ^tntMl    y  nt i  p.ivi'  . 

Hull — Tw<ilve  additional  2,'>:iOf.p.  arc  lanipA  ana  t«»  be  crecteJ  iti 
George  and  I'ror-jiect-street.. 

Ilford.  .\.  umnbvr  of  aiiplicatioD!*  luive  lieen  received  by  the 
Council  f  >r  tho  poeitioa  fit  naidMIt  electrical  ejubioir,  and  the 
followinR  1 1  were  aelcete'l  for  Interview  liy  the  EUetrIc  Lighting 
oroiiiittte,  bul  or\\\  10  were  iiitervicweiJ.  The  following  were  Ihe 
selected  .'Itven  :  .Me-»n«.  K.  I'.rnton  (.\»liton-undcr-Lyiie),  <i.  (1. 
."^-•urrield  ((iirli.'*le:i,  W.  K.  l^tai  (MaucliedUr),  C  II.  Carter  (St. 
Helen*),  \V.  M.  II.  llarUml  ( Newcxntle  on  I'Tiieli,  K.  U  Ttxld 
(Wandsworth),  F.  C.  Pay  (Ckiawiok),  Ii.  I?.  Foster  (Dover), 
N.  .'^taniland  (dnteibiny]^  A.  II.  Stww  (Ifarrov)  and  A.  J.  C 
Wateilaiid  .llfordt. 

Ilfracombs.-  The  Di^triet  Council  have  given  np  the  proposal  to 
eatabii^h  electricity  work*,  nud  the  provisional  order  ii  to  be  tmn«- 
fancd  Iri  a  company. 

Irrine  (N.B ).  -The  Council  will  at  iis  next  meeting  be  invited 
to  pcua  a  lemlntion  in  favour  of  instmcling  Mt.  W.  A.  Brysoa  to 
prepare  a  rep^rt  on  eleelrie  lighting. 

Jedburgh  — l;y  12  vii-r<  to  :$  lh<-  Council  have  eonn.Milr^'1  t  -  the 
application  t  Ait--rj.  i  iompton  &  Co.  for  a  pro.-isional  electric 
lighUliK    r  r. 

Kingaton  on-Ihames  — .\n  imjuiry  wtui  U  U  here  on  Tac«Uy 
into  the  application  of  the  Corpor«lii>ii  l<>  borrow  £  1  T.HOS  for  electric 
li>;hting  extensions.  The  town  clerk  (Mr.  Ii.  Winser)  ajipcanxl  in 
sufiporl  of  the  application,  and  ntaterf  that  the  lean  wasncoctKiry 
owing  to  the  mpidiv  increasing  demand  for  current.  At  preterit 
there  was  an  ci|uiv«lenl  of  SO.OOO  Sep.  lamps  '"^nncsted.  and  tbs 
demand  ha<l  iliiubM  during  the  past  three  yiu^. 

1  he  noil  of  the  ralepavvr^  on  the  Council'e  eleetcio  tmsw^y 
'<>:li  iiie  hia  resulted  as  foUowii :  -For  the  bill  l,1S9,IMI*tD*t  3,701| 
giving  a  majorily  af,'aiust  of  2,.'i"s. 

Lake  District  Electric  Railway  Scheme.— AViih  tcgird  to  a 

nport  (bul  h*«  brt-n  i.-iblijl'  -d  I  willy  that  the  nrilish  Eleclrij 
T.Mi  ti  111  I  • b.v.e  lii  i  I.  I  to  ;i'::ui  1"H  their  B-iwncee- Windermere. 
Amliltiiiile  tlecluc  i.tilw<4y  S'  iicdie,  wc  have  auUiority  fof  stating 
that  this  la  Uyond  the  fact.  The  company  maiJe  an  applicAlion  to 
Ihe  Light  Railw-iy  (-ommi^oiier»  iu  May  la^t,  and  a  puiilic  inquiry 
was  to  have  >>cen  iiel  l  in  Uetober  on  the  snlgosL  la  October,  how- 
em,  the  cuiuikiny  withdrew  tbeir  applicalioB,  and  tha  matter 
Uierefore  teinaina  iu  ahcjanee.  It  is  incorrect  to  sMo  that  tha 
pnycet  has  been  aliandeiind. 

Leifh. — A  jmat  report  by  the  town  eUrk,  tho  borough  survey  or  an  I 
dm  elcctiieal  engineer  upon  the  sdvianbili^  o(  eonstruciiDg  tram- 
ways ia  tha  dislttet  was  considered  by  the  Council  Ott  Toefday.  The 
report  rceommeDded  Uiai  3tJitui<^ry  ikjwlc:  \m  obudned  to  cooatract 

tmuiwajis  .ind  U)  reiiaejst  the  .S<j«tb  Lauca  li  re  Tramway  f  x  to 
witlidniw  from  tlieir  bill  ihe  elaiws  relatin;;  t;,  thr  u  unwaya  now 
propoaed  to  he  coiustructed  and  worktwl  by  the  Corpordktionl  The 
costofhijltiigaad  electricaUjreqiiinHng  siitiratnearamendMlniitaa 
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would  he  about  £<5,V7I,  tn<l  Uie  anniul  exptndituw  ■tjont  £6,140, 
with  nceipt«  probably  amounting  to  OTtf  £10^000  p«r  Mnan.  The 
Council  malred  to  >klny  the  confitnution  of  tiM  nuBBtM  for  *  f«rt- 
night  in  cnmpU.incc  with  the  <leiii«  of  Um  Boatll  IrtaflMhlR  tOOl' 
futj,  who  wnb  to  rabiBit  ni)|g**doiik, 

iMHk— TIm  mUentioii  of  the  Xdinboqili  SttMt  Tkammjii  Oa. 
UtjmuSmtm.  t»  adopt  tlw  onAmA  HoHtjsjitaB  of  tnetioa  on  the 
Lmoi-woIIc  tamwij  mto  it  imdir  oonUMitiion    «  oomnittw 

UAftBdlviyi.— The  LsudilMimgliKwl  Dtitriot  LigbtlbUmji 
Ordtr  lu*  hoen  aalmittei  to  tno  Bowi  of  Tmde  tmt  oonAim^tmn. 

Olneclionn  by  SliftSoiL 

L«ogt>n  Town  Council  have  r*iie<l  objectiom  to  tbe  ■pplkjti«ia 
of  tb«  Pottttiea  Elaotric  Tnction  Co.  for  an  order  to  oonrt  net  addi- 
tional li^t  (alaeMe)  lailvqra  in  Um  dktriet. 

Livarpool.— The  Tramway  eomnuUee  have  0OTOplete<3  arranfje- 
menti*  for  opvoing  the  n«w  deetric  tramway  aervicc  on  the  outer 
circnkrioula.  A  aix  numlai' wrnee  will  ba  gitwa.  TbeBoonlof 
Trade  iupaettoB  taok  ]4ac«  on  T^mday. 

London  Chamber  of  OonuMVM  (BlaeMeal  Boettw).— A 

meetinK  of  thifi  itection  wim  held  00  Toaiday,  uii'ler  tlie  preMdencv 
(.f  Mr.  Sydney  Uone.  The  cliainuan  recountdl  the  matt«r)i  which 
had  occupifd  the  attention  of  the  iiectioa  iluring  his  period  of  office, 

and  ri»fi'rri.-d  ]''.irticuUirly  to  the  evidptir-  ',i  liir  li  hat  hcfn  br>ii^;ht 
I'ttor--'  till-  Itiiynl  '  jnimijaion  on  Ijocil  'I'l^'ition  \vM\  refjar'l  to  Lhe 
iii  lioii  of  tlii<  raiiti;^  nuthoritiea  detrimental  to  iaarge  industrial  nmitr- 
takinc;'.  Tin-  sfilion  hil  l  ur^,'oil  lliat  nniformity  of  rating  ll>rLniL;li 
out  the  conntry  aboald  Ins  oidupted  l>y  an  iudcpendcnt  ViiluaLiita 
antharitT.  The  nection  liad  alto  been  actively  concorncsd  in  cunner- 
lion  wfth  the  qn««tion  of  Municipal  Trading.  Mr.  Morwu  conclud«<l 
hj  moving  that  Mr.  U.  Parqr  Sellon  be  clto«en  chainaan  of  the 
aaetioa  for  the  oniuinc  iie«aioo,  and  the  propoital  wa«  adopted  nnani- 
mowly.  It  was  decided  to  appoint  a  apecial  aub-committee  to  report 
npon  the  action  of  the  and  water  compAniei  in  endeavouring  to 
iipift  the  f^ctUement  of  tlu'  joint  I'.ir'tamentary  ('  imn:itttp  widi 
rrRntil  to  llii- qui-^tion  of  i  iitlli  ri'lurn'  as  enibodic'l  in  ihc  cl  i'i:-c 
irtsertiid  by  tiic  Board  of  Trade  in  a  number  of  prOTbiounl  urdcrii. 

Manchoater.  — Tlie  rhai.'-maa  of  the  Slactrieitjr  eoramittce  (Dr. 
Bishop)  ail  Wi- Jiieiday  aabmittcd  a  recommendation  to  the  City 
Council  tliiit  pli'  itlionbcniade  for  Sanction  to  borrow  £500,000  for 
flectricity  siif>i>lv  (.>  i^iniiT  work  rx^cn  ting  over  a  conaidcrable  time. 
Thia  ^um  .lid  not  in'-!ii'].'  nny  <  i  lin-  f  \ penditurc  which  would  be 
incurred  by  tlii>  t-retjliori  ol  iho  iiiaa.a-nU«(cl  station.  It  would 
cover,  in  necordance  with  the  estimate  of  (b«  eUctrical  engineer, 
the  balance  of  thtr  three-phatu  uiuu*  ret^uind  in  the  city.  H«  tud 
alao-  made  allowaaee  for  aaiiTuig  thooa  naivi  formtd  into  the 
ootlying  diatricta  the  ptoriwonal  orden  of  wKieh  Iho  iheptitallen 
had  agreed  to  take  over,  but  lie  had  not  provided  tha  threv-plukw 
main*  ia  thoea  oatlying  cliatrict?,  nor  the  tnaiaa  oanneetiog  Ihuav 
Hutrif^t^  to  the  Drurctt  aub-atation.  Mr.  Si  riON'  lusked  whether  in 
I  f\\:,n  time  the  comrailtcc  wuuM  come  to  the  Council  fur  another 
iTiC*!,!  <  II;  for  the  erection  nf  the  Hliiart-atrret  «t'»Hin.  Or  Hi»»irM' 
■  ai-l  ill, it  it  ihey  fiirnirhe'l  oli-tti      oij,|,ly  IIk-v  m-.u  i  li  ivi-  II  M  il  imi. 

Tha  >Jbuncii  hail  already  uiiprovcd  of  the  provision  »r  telejihonic 
communication  included  in  tlii.'  MBatUtac'a pKjitrt.  The  feeamnian- 
dation  waa  then  agic>-d  to. 

The  City  Council  also  r^ aolveJ  to  givn  fenul  itotiaa  to  tin  If  an> 
ehtatai  Carriage  and  Trainivaya  Ca  to  aett  to  tho  Cnpomtion  40 
mueh  of  tha  eoinnuiy^  tianiw4qr«  nndertakiag  Muthgrnod  tar  the 
Hanehtictar  Suhwrhan  Tkanwi^a  Ast  (1879)  «a  »  within  tha  Stf  of 
Kanehatcr. 

Mnxianlnid-KSaipwnrt  Btoetafe  Billw*y.— A  prelimiuary 
caWTWiion  haa  baan  Rinnttd  to  tlia  Halioa  Oonuanf  .Car  tha  conatme- 
tiian  of  •  light  daetrla  rjflvay  hetwan  Uatlanoad  and  RualgfHrait 

10ddlaahroa«h.-Alre«ly  tb«  cqnnnient  to  10kaaoa«p.  li«^ 
haa  been  apriied  for,  eieliuif*  of  CoryonitiaB  haiidiiaB  and  atiaat 
lifCfaUnc.  Tha  Baetrk  Llahthiff  oonimitt**  hara  dacifid  to  get  oat 
apagificatMH  for  additional  plant  and  for  anlanakina  of  tha  nalML 

KfMHllMtt^Tiran.— Tho  Clljp  Ooanotl  on  Wodneiday  appiwed 

the  TCCommendation  ef  the  new  Tramweyt  oommlttee  to  parehaae 

nS">nt  W^  arc  Ininp'.        for  l-j;htiT!i;  thp  tmnw.iy  rmitf'-i, 

Newcastle  and  District  Association  of  Electrical  Contrae- 
tMf.— This  anoeiation  has  been  fornad  with  olliaM  at  36,  Northum- 
barland-^treet,  Kewea»t1c-on-Tyna.  Ur.  Mhert  Rob*ijD,  13,  Lbb  - 
•treet,  Newcastle  oa-Tyne,  it  accrataiT'.  The  ohjact  of  the  aeioda- 
Uon  Uto"  viloct  a  genoral  improTcnunt  in  eleetrieal  enginearisg  in 
lhe  Newcastle  difttrict. ' 

Votttallblm.— Tlic  firat  section  of  the  Corporation  electric  tnm- 
WBVB  wa.i  opent-d  on  New  Year's  day,  and  up  tu  Jan.  5  91^) 
paaacngera  had  Uen  carrii-d,  realising  £)T0,  comparad  with  mi 
afaiage  weekly  earning  <>f  about  £1;!5  with  hurw:  traction. 

Onrartiy.— The  Otwcatry  Klectric  Light  and  Power  Co.  have 
ntaMt:[  pot  down  additional  plant|  donhiing  the  caiwei^  of  their 


Plymo«tlL— The  Tiamwaye  oommittae  iwaanwnd  that  elsetrie 
tramwaya  ha  eanatnulod  to  tha  aaatna  honodaior  ^  "ihrta 
haloa(riag  lotlttOatpantfanatanaatiaHlidoostniAKy^  Tho 
annod  dSaiga     intanat  and  naking  f  and  wwdd  ha  £U>. 

Portsmouth.— We  refer  brictly  elucwhere  in  thii  i-utie  to  tha 
reault  of  th«^^  proeeedinp  before  the  Portsmouth  Town  CouncU  on 
Thursdav  Last  when  a  report  fnm  the  Telephone  anb-eoBunlttea  was 
diacoaaed.  Mr.  A.  U.  Ikinnsttvas  piaaant  at  the  meeliagdnring  tha 
,li9rrt"-iriTi  of  the  nportL 

Mr.  niiK'.M-.  iv-skiij  whathtr  the  CeaneBwaaanmnrfttedtoaifHeinof 
m.inicinal  tcleiihony- 

Tha  WnOunnplied  that  on  flMt.  11  the  Ceaaiaiadlnitntclei 

she  Fiiianooeoamiltleeto  sppty  to  the  netiaaster-aeoeral  lor  a1ic«ne». 

Thia  had  Wn  done,  and  the  lioaoce  hiul  been  grantail.  Mr  n<!Tmi>tt  mm 
then  oontultetl  and  term*  agricl  upon.  In  Mr.  beoiieit '<  rcj-  i  C  tnn 
schemcH  werw  |ire«eDtM  for  the  C>uncil'«  aelecUoo,  and  tha  Couoril 
aJojii^d  tl.-j  -loiaUFr  of  the  two  and  a]i)>ointr<l  Mr.  RiMinett  M  oamaalting 
Tliey  hail  aJforttaeJ  for  tcnden,  bad  anpninteit  canv<iw>ra,Ac., 
an<l  lie  ref{ardeil  that  aa  eTitleoee  that  the  Onincii  ha<l  pivdged  t/i  a 
nyateui  ii(  t<<U-|iboiiIc  communication. 

Mr.  fiiiimnv  lh<?  Tdeptumo  eominitlee  wkiyl  t-i  In"  all-  t.<<  ijK'iitl 
£^j,0.>3.  'I  ll'-  KiiiAiv  5  oiinialltee  lud  rweinil  i  >  ni'iiUi  stiorK  fcr  tlic 
poat  iif  ntaoaKer  to  the  leteiifaonv  departiaenU  Thia  numljer  bad  been 
roduceil  by  Mr.  IlcnarU  tit  Ax,  the  cetamiMao  had  ndneed  the  nmber 
to  tlir<-<-,  but  the  6nal  a[i)>:MUtnieat  bad  oet  yet  been  mad*. 
A^rion^t  tbi.'^  at«t«uienl»  ;  u  Uilu'd  ^rj  tlte  oppoiMuta  of  Uie  profKMeil 
ni  inicipU  teleplKme  ach«ii<'  v..li  ihn  it  w»«  itiijinaaible  to  connect  uj> 
koinrriiT'j  .It  (lin  rnjiiljil  outlay  mesttiottwl  lit  "itr.  Ttffiii^>f fit  miiinate. 
'I'tin  c  I  irijittcf.  li  .wf^vi-t,  aatiaiied  O'-it  kcI. m  the^e  Tt  iiM  were 

ruliable,  and  ielt  jutltBed  in  gnint;  on  vilh  the  wurk  uu  UioM  Uoes,  Ma 
quoted  from  varioae  si>urc«M  tn  piofo  the  eicrecliieaa  of  Mr.  Bennett  ■ 
figuru.  If  the  Corporation  c^taMiabed  oa  exebanj^e  Ite  contended  that  , 
I'l.y  rtriiild  uel  a  letter  ftii4  flK^ipw  •"rriT*  ilnn  tbcy  w>>n?  gettinK 
(njiii  tli9  Natiaual  Company,  llo  ■Iwi-'i  th-»t  "^Ir  N'l'ni,  I'n!*<  •!  waa  a 
gtunl  authority  on  telephoDei^  or  that  he  bad  any  a>'lual  ezperienoo 
ill  their  cjtuiti-uetjun.  HecbargeJ  the  National  Company  with  giving  |ireror> 
iIaI  ratea,  which  vtaa  unfair.  In  com^lu^lon,  he  coatend«<l  (liat  the  op|«iai- 
ll'ju  tu  tiia  project  wai  not  genuine,  and  moved  the  wlopUan  uf  the 
iMtmmittee'a  report,  which  reeommetxK-d  that  £26,600  be  borrowed  fur  tin 
e^uUiallmeDt  ol  anvttieifal  teteptMte  aiahange  in  PartMwatb  tejwo- 
ride  far  1,203  lines  St  oBes^  and  te  aehe  jtwriiisn  lor  MO  knutSMn 

Kulucriher*. 

Mr.  II.  It.  Pink  («a>Ne|«rj  eeacuirad  In  eKiniwuig  Mr.  Beanett'e 
figuraa,  an>l  urged  that  the  mnoiripslhafbo  ef  the  tatepheoe  wae  neeae- 
aary.  Tboee  aubacriiiera  who  had  coimectinn  with  the  pre<H!nt  i-ompany 
would  iloubtle'a  have  to  aubscritio  to  both  ajT-tema  unleaa  aome  aeheina 
waa  deviaed  for  providing  oonnectiena  lietwcen  tlie  muiiidpal  and  the 
company's  syateni. 

Mr.  I  CRTl<ui  naid  be  was  oppMeil  to  tlio  »|>cn<linK  °f  tbia  inooej.  In  his 
opiniun  tlie  pruject  waa  Sitaiu'^t  tlic  int«re«n  >  :  tl  i-  r.n ojnyer*.  The  Po't 
•  iBlce  ran  for  itii  uiitluilted  teU|>b"oe  acrriee  \v>.-  £  /,  iO«.,  and  tlw  I'orla- 
mouth  ('jrpuratiou  pnjjHjaed  to  f-jpply  it  for  Co.  IVi.  ,  out  of  whU  h 
they  would  pay  the  roaHitllre  10  per  cent,  leaving  £''i.  0^,  If  £7.  lOi. 
wax  a  fair  |>riai  for  lite  aes^ice  aud  the  <  'orporation  would  do  it  for 
£5.  6i.,  either  the  Peat  OMsa  must  make  a  very  laigt  prott  ar  tha 
Cor|>mktioD  raiiit  niaks  a  lem.  The  project  befans  them  movlded 
for  faOO  nubx-'rilwr*,  leavlag  tbem  a  profit  of  £105.  it  <l>ey 
only  got  580  iial»>«ribef«  where  would  thia  pi-olil  be  f  ll"?  coniiilcrv  1 
the  C<iTp  . mtion  li  id  f|ii)t»-  wni'h  niuiiititia!  un  lerttkiogs  in  liand  ulreiuly. 
Ur-  •.'o- .  fiin-  111  vfil  vi  .1  r.ij  iMrllivr  injti":i  \i»  taken  in  this  uittter 
until  the  rntepaiycni  binl  li-i^i  aj;  upijoriunily  ot  difcuaaing  the  aubject. 

Dr.  Ennorr,  who  «Konded,  said  tliey  wen  aalwl  to  miwtaNe  the  istae 
to  the  estent  of  £14  403  tn  nmke  a  net  prodt  of  £106.  In  the  Hat  of 
iwlsrio*  prnvirted  under  the  «.  hffrn»  they  were  to  fiay  t^-Sephnnn  i'njierl'nn 
iln'i  il.ickyard  labourer-  W'1^t>.  iml  "-  w.\n  ,i  ut-  'ocot  iii  the  nohmii 
thai  the  pay  of  operators  ne«l  B<it  at  Hrst  average  lOi  a  week,  aa  any 
nuiiilier  o(  reajiectablfl  and  intelligent  girla  eeald  BO  bed  for 6s.,  or  Sfta 
less,  to  bcKio  with.  Mr.  Uennott  (in  the  speaker'a  view)  had  e<meidMh(y 
uaderaslimated  tlte  expense*. 

Mr.  Hl^RTovoH  urged  tlut  the  tolephooe  shouUl  l>e  in  every  ratepayer's 
house,  aud  be  made  lu  useful  aa  tlic  peiiDy  in  the'^lot  gaa  supply. 

Mr.  I>i  uscea  lukeil  why  tlte  workuig  man  should  not  have  tin  right  to 
the  teliphiooe  aa  nvcli  as  any  memlwr  ot  ibe  t/auneil  I  Why  ahould  not 
thv.  by  uemsof  a  htll|ie«viB'tha4ilet  be  aUa  to  send  wiieegwi  (o  the 
baker  or  batcher  f 

111  r-ply  to  .{iK'itii.iw.  Mr.  A.  It  Rrn.nrtt  dv(<iiided  hix  fitforat  andawd 
the  i^tail  til  br  employ  d  nrould  U-  a  •imiliir  net  of  I'fflciitii  to  thiMaOnKI0ed 
at  <i>iei'n>'<-v,  where  a  700  Mibmriber  line  was  tu  uaenOWiii. 

A  vote  uui  then  t  ik do  oil  Mr.  Ciirt&et'e aaMndmentt  aiut  Inr  tbie  them 

voK-il  16  :  agaiuHt,  '23. 

Sir.  P.M.IX  tbi'u  movel  iliat  tlii"  nubjo'.t  lie  def<'TTrd  for  twe  montlM  and 
in  the  interval  a  public  meeting  l«  held,  ainl.  if  neorsnry,  *  |mII  Ite  tahan. 

Seventeen  \oleil  (<«-  tbia  aiiiaudmeDt  and  13  «^.kii»t. 

Mr.  y.  0.  FoHTCR  niovt'  1  Uiat  tha  matter  tie  r'fcrretl  back  for  tntha 

ciW'-i  It  .u  '11.  und  tbii  waa  canvyl  by  20  vi.te»  to  17, 

T;  ■    ii  i     ■  j. 01  !n-tti,l  ( ,.i  '.oree  lioup' iiid  a  l.  i'r 

Private  Bill  Legialatioa  bi'!  h»»  buen  loJ^^e-il  iur  pWi-'r 
iiK.jri"irat.j  a  ivmip'itiy  to  '  lu-tru-l  and  work  aliout  H  niUe^  of 

«U;lric  Ltiimway  in  .Scarlwiioagb.  Tb«  capital  will  be  £120,00:),  with 

power  to  borrow  £40,<T<)0. 
Pctitionj  against  the  London  Cguntr  Condi's  tmmwtya  bill  htm 

baan  lodged  nr  tha  Wastminater  and  Hanmareinlth  Borough  Oaoneib 

and  UfMrn^meaShoolbred  &  Co. 
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The  London  I'niled  Tramnaya  Co.'a  liill  is  I  tiii^,'  ujiposed  by 
Kingalon-on  T!iftme»,  HnmmiTsmith,  and  Hamptoa  uuuicipAl 
aiithoritiFs. 

Tho  Soulii-W'cjUru  au  i  IsIb  ui  Wight  Jonction  Riilwajr  Ca  have 
lodged  a  bill  for  powtr  to  conntmct  M  clcetiie  niliMf  uiditr  tbt 
SoMnt  m<i  to  give  a  complete  land  commnnletHoB  bttwMa  the 

mainland  and  the  I.tle  of  \Vi)(ht.  The  lcD(;lh  of  the  profKK>eii  railwnv 
wni  be  over  milep,  and  will  commcncu  at  Stity  by  a  junction  witU 
the  ^jnaington  branch  of  tUt!  Lamlnn  and  S>uth-\Ve^tera  Milwdy, 
mdwOI  trrmintte  by  a  junction  wilh  the  Freshwater,  Varmouth 
.ml  Xcwpcirt  niilwuy'.  The  l  /n^lfi  <  f  tiuinfil  'tnilfr  the  Solent  will 
bt;  .lI  ■  -lit  :i  jiiil'  j  fiOi.iydt,  ti.'i  I'  i'--ti  :uiiii'.l  cxj.uu-L-  uf  c;iii  -t  ruct- 
ion; the  tumitl  i»  <xcei>tioiiftl'.>  l-irt;i-,  ii  1^  |ii  '^;4  to  ask  lur  power 
to  char^  in  respect  oi  the  tui.in  l  i  i  a  lift.uice  of  12  milri'.  The 
iiue  U  lAleaded  to  be  woiketi  by  ciectricily,  and,  with  Ihc  coavcat 
of  the  LoBdoB  md  Smith-Westt-m  and  tin  FmliwMMr,  YanDOVlli 
ud  Newpoit  BxllwM  Cbtnt<«oi«^  t>>e  tmlk  fion  tbe  propoaed  nil- 
way  may  eollli— >te  p«  worked  by  elec'-ric  power  over  those  fcysltma 
into  Brockmlmilll  Itttion  and  into  Prehh water  and  Newport  atation?. 
Itiinnin^  power*  ar«  aUo  sought  over  the  Isle  of  Wight  Central 
railway  and  over  the  Newport,  (W^hlll  and  St.  Ltiirenco  ruilw^y. 
The  capital  is  to  b«  10,000,  with  power  to  Ihe  L  mdon  and  Suutb 
Wr  ti'i'ti  <  o  to  suhacribd  one-hilf  the  capital,  or  undertake  to  ct-  i 
stri.  t  till:  rail«-ay  anl  raise  the  whole  of  the  nccemry  CApiial, 
iriLl'i  hn^'  i;^' which  may  be  l«):it>wed.  Tbft  promoters  aie 
the  >:arl  of  E|nnoat,  Sir  J.  Utuodell  Mapl>',  lUrt,  Mr.  f.  U.  Aman, 
lb.  B.  W.  £.lIiddUtmud  Mc  fL  C  Umnf. 

Leeds  Caunberof  CoBniene  heveimeaiiiioBilr  molTed  to  aapport 
the  Wnt  Yoifcihin  Eleitiw  Fmnr  UlL 

ftttfag  Afpeil.— I>tteiMon  bu  been  |lvea  bjr  the  1lec«H«r  of 
Canterbury  in  the  •pp<'al  of  the  KIcctricity  committee  a^tin^t  the 
rating  of  the  tlectticily  work*.  Tiit-  Itccorder  «.iid  th^t  at  tho  heariuK 
Ihe  <iuestion  w*»  raised  whether  tl:.-  i  leclritity  work*  ]>i  rmisi  ' 
were  capai^le  of  ^ejiarate  a«ei*iic.  nt.  With  r*|jaril  to  ilie  i  l.  i  iii, 
liyht  work*  the  receipt*  and  e3S[> 'u  iiuii"  ti  March  rl!,  l'.i'<n,  w  .-r,- 
ilivtn  and  relied  upon  hvbolh  paUky  lui  tliu  purjMiso  o:  aac<  rUiiiLii;^ 
the  proper  amount  which  the  w.>rks  ishuultl  bo  a««i.s><>i  at.  ihe 
receipti  eftet  dednctiu'j;  working  exponics  were  accepted  by  both 
partica  el  ^2,041.  U«  found  the  elec-.rKily  »  jck;!  and  duatUMtructor 
were  eapeble  oi  being  dultnct  and  saparele  oecapetione  of  valu> . 
anl  were  propertirs  capable  of  i»ep«rat*  «sxe«(ninL  He  fouuU 
the  lamp  iltaD<U^J^  with  th^  (■x:epti'>u  of  the  ]MriehebIe 
peita)  were  not  to  be  cnuiidercd  tetiani's  eapttml.  The 
respondentfl  satiatied  him  that  in  placiii;*  the  |^C!i4  value 
at  i:l,OjO  they  had  not  placcl  it  too  high,  but  llisy  h.id 
failei  tn  "fitisfy  him  !!:AMh^  rbsductions  they  had  im  b-  vrare  Mirti 
cicnL  l!:fu,;inl  t':;.-  ni'.i'iliLj  Viilue  of  the  oloclri^itv  w 'rk:-  to  Ijj 
£3*0  and  it  mutt  biS  iflucuxl  liocordingly,  ^ut  it  tud  to  be  further 
reduced  by  dedoetiBg  £27  for  the  ma'io»  in  mritbee  oaaide  the 
Canierbunr  Unioo,  thm  makiag  the  nOeeUe  vaine  £349  Ibr  Outer- 
bury  pari*h.  Willi  regard  to  the  doMdcetnielor  he  fstud  the  gro«« 
vAlue  £180.  With  regtrd  to  the  eolte  he  etw  no  reewm  why  they 
should  not  follow  the  ordinary  oomee^MMl  rei^pondenta  hnng  un«uc- 
ccftiful  mmt  pay  lln  t::>it«.  The  ongioel  as'^  ■'■<  iiu  n:  waa  I'TOO  for 
thf  i.;ectricily  works,  not  iueludiog  mainr,  au  I  £250  for  the  duit 
U.aruotur. 

Bedditch.^ln  reply  t.*  criiici«<!i  ^x  ^-  .l  on  the  el«<:lricity  under- 
taking nf  the  Council  at  th*  me  !irij  m:i  Weine-^lay,  the  chairiuin 
of  the  r,%htinL'  omniittee  fMi.  .1  WHnifr)  fail  he  thought  it 
unr^' i-on ibl.'  ihx'.  tliL  nt  'p-iv.n  Ai  /  \ '.  the  schemj  ^)  piy 

a*.  »o  tvirly  a  i'-as*  <>f  tlicir  career.  He  wat  «|aite  Batiafied  tliit  in 
e  few  years  the  neheme  would  pey.  Tbe  Finance  committee  report 
e  deficiency  up  to  Die  31  of  £073  on  electric  lighting  account  I'p 
to  March  <i  next  the  eittimttu'j  detiMeoer  il  £1,7 <(i,  the  working 
expense*  for  the  (quarter  bein^  put  at  £900,  Md  loin  repayment 
£309.  4*.  9d.  To  meet  the  dciiiiensy  it  is  pcopoied  to  lUike  A  ^Mcial 
nie  of  la.,  estimated  to  produce  £l,7.'iO. 

SifK.— It  i«  iitatvu  that  the  chief  telephone  exchange  la  thU  town 
war!  net  on  fire  aod  buiat  down  yesterday  (ThurA^Uy)  b/thefoiiag  ot 
the  wire*.   The  damt^  h  cttimated  at '.103,00(1  rooblce. 

Bb.  Helena  — The  Bjardof  Trate  iu^piciion  oftheelietrietram* 
way  to  Uatuhill  and  Preacot  took  plane  o  j  Tuesduy. 

BcuiduiATiA-  —  (ir^at  prj^'r<i*<  ii  b^ia^  miie  in  eleotricil 
development  in  Scanfliin  i  i.  Xiviu'.itilj  jii:,  I  jr  providing  telephonic 
CijiiiiiiuiiiiMliuu  L.tlMetn  SiM  ilt-ri  utnl  1  Vniimik  arc  in  progrcM,  and 
al.i)  for  ft  litii;  b:two^Q  < 'i iin-niin^vii  umi  i 'lir;<li:ifiift,  the  rate  lulng 
fixed  et  I  kroner  [Is-.  I ].  I.)  f:>r  tbrw  mirr.it.-.-.'  .■:>»•.. -r^etlon.  A  tele- 
phone line  i?  ulw  bcinjj  cstaMi^hed  b'tweeu  .Sweden  aitd  Finland, 
the  H  i'gian  Uovecnment  tejetviag  the  light  of  braeki^g  tUd 
eonoeetion  at  any  moimeat 

The  queHion  of  the  introdii  tion  ot  ilMtrie  tCMtiM  k  iIm  being 
teben  up,  and,  if  decided  upin,  power  will  be  derived  from  Ae 
watcrfidia,  which  are  eas'ly  available.  In  Cijttenburg  the  muni- 
ciimlitr  are  extendini;  the  electric  tramway*  and  convertini;  the 
bonus  lirii  *  to  cl-^rtric  tri  'tion.  Tho  Stockholm Coonui  ie  ainularly 
eij-  I  'I  I.  Al  .s  nil al  ii  a  private  company  hu  ncently  Opened  au 
overhead  trolley  line  with  eattifeetOf jr  leaultA 


Till'  !.ir,'i\i,i.  electric  locoiiioln..'  c  ii^'.riic'eii  in  ^^weden  hft»ju£t 
be«u  delivered  from  the  work*  oi  Alesjjs.  Lul.ii  au<i  lloBen,_ ^ock- 
hobn,  for  goods  traffic  on  a  line  in  Norrbotten.  Tbcenmcnt 
"i-ailo  bujjie  loco,  driven  by  lour  motor*  totalling  70  U.P.,  ead  iMil* 
hauling  cepieitr  of  Sfttme  at  ft  ipced  ef  is  kiln*,  per  hour.  Jt  u 
•tmiltr  In  appeannee  to  the  Iocm  in  nee  on  the  Central  London  Hail- 
wj>y.  and  has  a  total  weight  of  10  tons.  Electric  current  on  tli-; 
.N  i-rtbuMcn  line  ii  turbine-generated. 

It  i.i  proposed  to  develop  the  electricitv  work 4  at  Slookholm,  aii  i 
for  llii»  purp>i>e  w.Uer  power  is  to  bo  derived  fronithiD  il  li  "-', 
diilaot  abiut  1^0  kilo*,  ft  i»  citiraatcd  that  the  fall*  will  devcl  .|| 
about  8,00<t  effective  i  r.  I'ho  cj9t  of  the  work*  i»  eslimitni 
from  O.^0,0i).«kr.  to  ii,Oi>J,0Oukr.  according  to  the  vi>lt«ge  decided 
upon,  which  i*  to  be  between  20,(XK)  and  I'  sOtK)  volti.  To  IMei  10* 
demand  for  current  pending  the  completion  of  thit  (cltenieaaleui* 
driven  genenting  atatian  for  MOO  a  p.  ia  to  be  erected  andeaaiwtd. 
The  SBoehhoIm  Om  C<».  an  alao  ereetini  a  (team-drtTett  tleatneily 
generatitti;  station  for  lighting  and  indaatrial  aupply. 

The  manufacture  of  elestric  machinery  io  Sweden  ha»  hithcito 
been  .somewhat  limited,  raoat  of  the  heavy  machiuery  anr!  g«!eriil 
plant  being  imported.  It  is  now  pro|>o«e>l  to  citablish  1  y  '  u 
inint-iitock  eLU•rpr>^.■,  to  be  called  '  The  Magnet  of  Ludnkik,  wluiw 
i'ik'  works  are  in  courae  of  con»truction,  Tbe  capital  i«  l,50O,OO0kr, 
and  the  new  venture  will  emplov  about  1,0<W  haad.t.  The  Wttt 
work*  are  to  be  in  operation  in  the  »prin(;of  IWJl.and  will  ultiaulay 
be  clectricallv  driven  ;  l,.VJO  H.I',  will  Ims  r«i|uircd  when  the  woru 
are  comple*<.->l,  and  iiii  ii  I  -i-jnt  uiterfall  i*  Vi  lie  iU;li»ed. 

Sheffield —.V  t.J^vu^3  m.  ir.iug  i,m  approved  the  Corporeti  >n 
electric  tramway  bill. 

8telM«.— tiaiiaiioii  to  a  iioui  of  £10^000  tut  electric  UghUeg 
baa  beat  neeifad  Igr  the  OouaelL 

 ^— At  the  mtithlj  0I  the  Council  on  W«dnc*Jay,  the 

chatroiin  of  the  Tiamwajeeoaiaiitlee  m\\c  a  sbiiiem^ at  on  the  w.i  rk- 

in;^  nf  tho  electric  tramv^-aya.  Oav  section  h.\d  been  in  opsr*tioa 
HUM  A-ignat.  and  another  (four  mile-i  in  all)  nince  the  end  of 
November.  The  n-ceipta,  which  had  been  estinntpi  at  I'll,  ha  1 
proved  to  bo  Is.  Cd  per  mile.  Nirtwithstandiii.;  lli'  1  ^.i  on  hur-e 
traction.  o»  iti,\'  to  ili^turbance  cau-ted  liy  altering  ma  svatcm,  there 
»  w  1  ih  l  proiit  of  over  £3,00i>.  The  Corporati'in  decide<l  ti)  *iiMid 
£iT,Oi*(  in  extensions,  mtkinj  the  totU  aiiount  invsjlc^l  abiula 
quarter  of  a  mtllioa,  which  it  i»  ontteipatad  will  pirqluae  a  »A 
profit  of  i'|O,0O0  per  annum. 

Telephone  Trank  Line  Extension —l^  n 'it r.  K,*>x)  iett>f 
connected  with  the  teleph  juc  trunk  syatem  oi  the  uuAu:ry. 

Telaphoaa  DaTelopmants  in  Olaig^w.— The  very  htcit  de- 
velopment uf  lelephoDic  enterpriae  in  Ol^ow  i*  reppe*ented  by  the 
following  announcement :  — 

THE  NATli  'N'AF.  TEI.KI'HOSE- COMPANY  .LTD.). 


REVOI.rno.N  IN  T£i.iil>UONE  CHABQES. 
A«  Baehaajie  IVIanllieBe  CowMrtien  cnn  new  be  had  Iot 

TWOPENCE  A  DAY.  ^ 

No  .\Qiiual  lUol*]. 
Tin.*  w  SrARTLix  i,  nrr  Thl*. 
The  Comiany  i*  enablr.)  t<i  ■•ff  tlie«9  H\tm  >iT  the  iutrodnelieo  uf  a 

K"  T  S  ^  ^  U-UI.   W  Ili.Jl 

TuoUii.vXU.-  H  vvx  .VD:)i'rKO  i.i  AMgiuua. 
lartleulmi  00  eppiiaetien  to 
TBI  NaTRRuL  TcLtPMOsc  OoMPAsr  {Im.'i,  Rvei  Buiniin  Oieiga*. 

The  Alleged  Theft  of  Electric  Oarrent  at  LlTorpooL— At 

Liverpool  polioc-courl  laal  week  Kdwin  I«herwood,  of  litherweod 
Bro5.,  Soulh  Juhn«tnt^wa»  aniumnned  undrr-the  Uetworite  Acf, 
1817,  as  amtndv  1  by  thftS'ectri<'  I-ighting  Act,  fi»r  abetnieling 
elcctri-'  current  belonging  to  the  C^lrporatio»  of  Liverp<*>l. 
rarlicaUrs  of  MivMr:  wire  given  in  our  i«wuc  of  the  28;h  nit.,  and 
aflMr  h«aria0.the  eridemw  ti^l^  banch  dmaiiaMd  the  ehafgrt  the  ■ 
chalimaveMteg  thatt  thqr  .vaaaimoMly  eonideied  the  «hiia> 
unproreo. 

The  Pitt  Tear't  irbrlE.'— ll!eitni  Dralce  and  Rarh&ra  f.irwarJ  a 
lengthy  list  of  important  London  and  country  bouse  electrical  inaUl- 
lations  which  have  been  put  down  by  the  firm  during  1300.  In 
addition.  Urge  in«tallalion)  are  iMint;  cjrriel  out  for  tha  5lazawatte<i 
Tea  Co.,  the  tUlico  Printers'  A -  ■.:wtii)ii,  an  i  .it  .\ I  lLrjhot  camp. 
Mill  lighting  al*  J  fornu  a  n  otable  feiturc  of  the  pist  year  *  work. 
The  various  ..<pecialitiea  supplied  by  thi«  firm  have  coutinue>l  to 
meet  with  a  Urge  demand.  These  sM'-ei.«litie*  iooinde  th»_'  Nevile  " 
patent  automatic  a^cumilator  switch,  spring  COntect  avitclM*, 
The  Jaodiu  Ltmp  nuiataini  ita  puaition  in  the  euclMed  aie  i«iBj^ 
tndiHtfy.  Alter  several  jeers  of  experiment  titc  alternating  lamp 
has  BOW  been  introdoced,  aad,  in  addition,  special  Uimpi  have  bsen 
brought  ont  for  use  on  tramway  and  high  voll*{;e  circnita. 

Me«rs.  Gr.li'El.  and  Lanoi  report  a  satisfactory  incroaie  of 
busincs!  during  the  pa»t  year.  For  the  Gcipel  .^teero  trap  the  hors 
conour*  distinction  'wa*  obtained  at  I'arif.  Ciintract*  have  Uen 
carried  ovt  by  the  linn  for  a  number  of  ekcirto  power  iu'rtnUaUonei 
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chiefly  on  the  three-phaw  (Tsuin  with  Brovo-Boveri  pUnt,  for  which 

tiio  ii+,-  ti<:v  for  the  Hmlh  ol  Kngtmi  t  held  by  M»3rH.  Oeipel  and 
Lin^e.  I'Ue  ageneiein  iilfil  during  the  Vfir  im-lucle  tho3e  for  Ward- 
LcoiUird  •jip'imtuH.  clu!  Viilo.iii  Klf.-tricitV  Met<T,  the  Ci'Qtratijr 
motor  tpct-i!  r  ln  m  ;  i^i-Jir,  ftiiil  die  ('hnpman  volugc  re>;iilnt.jr. 

Tube  R*ilway».  Ai  a  metling  of  »he  VoAtry  tit  Sl  I!  itolpb, 
BiBhuiKf^iiU:  (City  of  Lon.ijti),  it  WM  de«i(it-<l  t<)  provide  n  funi  of 
£l<<(}  ui  l)c  u*ctl  "  m  j.mtLcLin;,'  the  intermt*  of  owneis  Kui  ocea|>ier» 
in  the  p^rmh"  when  the  applicaiinnit  U)  I'arliameot  by  the  Oentral 
Loudun  U«ilw«7  Oo  .tbe  C'ityftnti  >orth-K<Mtem  Suburban  Electric 
Rail«r^  Ok,MAtka  MoiCk^Mk  LoadoB  Elaetric  Bailmf^  On,  far 
powen  to  MikMl  iw  toba  mBb^  Omi^  Mm  piidih  MM  hMi4. 

ValiHllw  (null).— OmgnH  Im*  wMi  >  mSHt  ibr  oUaininR 
expert  advice  em  lha  intndvetiaiafdMtiietiMliaBiBtotlm  city, 
and  tenders  are  to  be  invited  for  the  conc4SMiotl. 

Wtfwick.— The  application  of  tlwfintiJi  Ekecttie  Ttaetion  Ca 
SnrkBNfimailOTilaruBOktvVi  appMeJ^w  wwngMmt  hariti  j 
bMB  Mda  to  aitMithtta  fnmitisg  rtMimia 

Wttototanr  Jt.apadrt  coimiittw  In*  Um  tuyilniiM  to  cor 

WiCU-— Ad  inqnin  WM  haU  here  laat  week  into  the  application 
of  the  Corporation  to  Mrmr  £tU,SOu  fur  electric  li^hc  extensioos. 
Technical  details  were  *nppli«d  by  the  boroa^'b  electrical  and  tram- 
ways engineer  (Mr.  U.  Colling^  Bitliop).  It  wu  stated  that  the  loan 
rcqoired  to  nn  rt  th<^  i  m^nd  for  cnmal  ia  itiwti  where  maini 
had  not  alreiviy  Ut-n  laid.  The  OocpofHwi  kn*«lM^b«nowed 
£8.'>,000  for  electricity  supply. 

WUlecden.— We  leam  that  the  jkoll  vi  ihe  ratcrpayerf,  taken 
yeiterday  (Thurwlay)  has  resulted  id  i  nia  tihty  afjainst  the  ('«iuu- 
cil'a  tlectric  Irinnviy  propcfMls. 

York. — The  laiary  of  the  city  electncal  engineer  (ilr.  C  J. 
Midgley)  has  been  increaaed  from  £300  to  £'3i>3  |^i«r  annum.  The 
chaimiRn  of  the  Electric  Lighting  comniilUti  (Aid.  l).>d«worth) 
Meiumncad  at  a  meeting  of  the  Council  this  vreek  that  the  actual 
ftMlt  of  the  fint  nine  montht'  working  of  the  elecCikUy  ondartaking 
«u  B  vnit    £14^  and  li*  UuN||ht  tnet     a  oniqiN  e^eiieuee  in 


TRADE  MOTES  AMP  MOTICES. 

[Xolu-et  for  iniertxan  under  At  abovi  fuodiiiq  mtut  Ttocli  tKe  f//,v<  not 
later  ikaftjint  post  Tkttndmu  mmtimg.  i^iw  (htalogMt$,  Pnct  LitU, 
 ltoaM<aii*4r<nA««Mi^] 


TBNDEB8  IHVITBD. 

Ciin(i!r6icry  Lighting  committee  invite  tenders  for  boiler  and  engine- 
hoiue  plant,  condeming  apparatoa  and  pipework,  and  extension  of 
•witchboard.  An  advertisemeDt  contains  farther  particahtr*,  and 
■pecilication  may  be  obtained  by  manofaetareis  at  the  offices  of  tlie 
conanlling  engineer  (Mr.  Itobert  Ilammondj,  G4.  Victoria' street, 
Weabninater,  Londoo,  S.\V.,  after  Oth  inst.  An  advertisement  oon- 
teiua  Ibither  particolars,  and  tenders  mart  be  aent  in  to  the  town 
dcrk  fMr.  Ilanry  Fu-ldiiig),  Town  Hall,  C'anterbuiy,  before  4  p.m. 
on  aOUx  inst. 

Oldham  Corporation  rrqttire  t«iulerii  for  two  Ol  i.h.p.  enginei  und 
four  1,200  I.H.P.  enginea,  each  direot  couplesi  to  a  continuoiw  current 
dynamo.  Speci£cu:i<jrLs  may  be  olitiiiaetl  from  Mr.  A.  Andrew,  Uas 
and  Water  offiers,  Oldhujii,  and  can  also  be  seen  at  (but  not  obtained 
from)  the  ofliees  oi  Ui«  euuftulltcg  enitiater  (Dr.  Alex.  B.  W.  Ken- 
ncdv),  17,  Victoria-ttrett,  London,  .S.W.  An  advertisement  gives 
fattMr  particoIaiB,  and  tenders  mutt  be  sent  to  Mr.  Andrew  by 
Jan.  Sb. 

BmiAport  Tramways  committee  reqiiiie  tcnden  for  material  for 
dcctiie  tnmwafft^  induding  polaa,  nracketa,  and  aaaUa,  hem, 
(roUqr  win,  tnUay  wire  attachiaeata,  galvani«ed  Meet  win,  ana 
■ection  boiea  Specifications  and  forma  of  tender  mar  be  otrtained 
fam  tibe  borough  electrical  engineer  (Mr.  Charlea  D.  Taitei  and 
tenden  most  b«  daUteial  al  us  oIGm*  of  the  town  «l«ck|  Town 
ilall,  Sonthpott,  Iqr  Uit  iwt  Am.  adTertiatiaeDt  gfnt  farther 
particolaia. 

EiMmrsk  Oonmraliun  invite  tenders  (contmct  Na  12)  for  an 
engine  and  dvnnmo  fir  clecliiiity  ^tition  at  Mi  I^onald-road. 
Borne  purticuliUii  aie  ;vet  out  in  *ii  iviverli3«ment  e!;«iwheic.  SpeciK- 
catiooa,  call  he  o^itaiiied  iMni  the  iceiJent  electric.il  ejigtnper, 
Dewar-place,  Edicbunsh,  on  and  nfler  UUh  inst,  and  can  1*  seen  at, 
hot  not  obtained  frota,  lite  otlice  of  Meacra.  IveDacdy  and  Jeiikin, 
17,  Victoria-street,  AVestminster,  London,  S^W.  Tenders  have  to  lie 
tent  in  to  Mr.  Thomas  Ilunter,  W.S.,  town  clerk,  City-chambcm, 
li^iinbaigh,  by  Feb.  9. 

Ortat  YeamouA  Corporation  invite  tenders  for  two  wat«r-tub« 
boUnaaad  two  SOOkw.  hi^- speed  eontinaooit-cunent  steam  draaino* 
fwtlaetnotnatioa.  Sneeificatiow,  &c,ean  b«  obtained  bamHtaoM. 
FNaw  andaQiideir,  11^  Qmw  kwm^irifikt,  Wtefhwlar,  or 


from  Mr.  J.  W.  M.  Cockrill,  M.I.CE.,  borough  sorreTor,  Town  ilall, 
nr««t.  Vsrmf^iitb,  itR'1  t<>n<3er)i  have  to  be  sent  to  tne  town  cleifc'a 
otti'.^e,  'I'own  Hall,  not  Irtter  than  noon  of  VA,  i,  flome  (orthtr 
paiticularit  will  he  fuun'l  in  an  advertisement. 

Jjn,)h;:,'i  County  lior,j.i^;h  Council  invito  tenJi-n!  f t  the  giipplv 
and  erection,  iit  the  t.'arp- jn.tmn  cV-tririt v  worku,  Xorlh-riiaJ, 
r.nj^liton,  by  31ft  An;,'.,  cf  Iramw.iy  pi.it.t-,  iiRUid;nn  ;  1)  liiriv  direct- 
coQpled  comiKiuad-wuund  .lU^iu  dyuatuo*  (VViiliia»  «itgiia-«),  (2) 
t(att«Mrnritcihhnfd,(*)nHntive  booster.  Specification',  can 
ha  (Alunad  at  Iba  Town  Hall,  Brigbtoo,  and  tenden  moat  b«  sent  in 
to  Mk  P.  1,  Tltatam^  town  derit,^  10  a.ia. of  »th  iaat.  ' 


liatUy  Corporatton  invite  tenders  for  three  high-speed  triple 
expansion  steam  dynamoe,  one  lialancer,  and  one  motor  generstor. 
Spedficationt,  &c,  can  be  had  at  the  London  onic«<  nf  the  engineers 
to  the  &>rporation  (Mesars.  Laeer,  Ctirirhugh  and  SilluX  ^  Queen 
Annc's-frafp,  WiMminster,  and  'tenders  moet  be  aont  to  Mr.  J, 
lluiison  Crdik,  town  ckrk,  Bailey,  Yorkn,bjFob^  9l  fjaeadvoftiae. 

mcnt  for  lurlhur  [>articular«. 

Ti/nemoalU  L'orpo/alrJU  invite  tenders  for  n  ITiiikw.  Steam 
dyiiiimu.  .S[n.\"!li,ntir'ti'.  i*^:.,  can  bo  crbtamcl  at  the  oftice*  of  the 
eiij,'ini-(Tfi  (Mi'fi.-rn  l.Hcvy,  Clirfhiiijh  iind  Silhir),  2,  (.'ueen  AnncV- 
gatc,  \Vc«ttuinaicr,  Luuiluu,  on  Mid  alter  l:^(li  inst.  Tenders  to 
Mr.  Homtio  A.  Adamson,  town  olvrk,  Tyncnnntbt  bf  SM  naL 
An  advertiitement  gives  further  particulars. 

yl'^riJ^tvi  Klectric  Lighlirip  coniniilt<-.-  rei]uii«  tenders  for  snrfn'e 
cundenscra,  air  and  circulauni^  patrijw.  An  advertisement  contsios 
further  parHMilaWb  and  tenders  (addreased  to  the  city  electrical 
(sngineer,  UXL  I.Mmx.  Bell)  most  be  delivered  at  the  electricity 
work%  Ootton'lttaal^  Aberdeen,  by  noon  of  Feb.  8. 

Lmmeulcn  iTatrnttniv)  Corporation  invite  tenders  (or  the  supply 
of  .VX>  electric  luetert.  Spedlieationa,  Ac,  are  obtaiaaUe  nf  Jdr.  w« 
Corin,  city  electrical  engineer,  Ltnneeeton,  or  from  Heamk John  Teny 
&  Ca,  7,  Oieat  Winchester-street,  London,  E.C.  Tenders  have  to  b« 
sent  direct  to  Mr.  C.  W.  Rocher,  town  clerk.  Town  Hall,  T«uneeston 
(or  r  'o  Me^flsrs.  Terrv  Co  ,  ■4s  jiVkivc',  not  later  than  IS  neon  ef 
April  H  next.  Further  };»irticul.ini  are  ^u'en  in  an  ndfCltiaOBtSllt> 
iThe  post  to  LaunceaUHi  occupies  about  six  weekii.) 

L^'Ti'lin  C'junly  Council  reijuire  tenders  for  forming  the  coocicle 
fouudalions  for,  and  erectitig  the  bases  of,  the  lamp  ataadarda  for 
electric  lighting  of  Victcnia  KmbauKiien^  and  dip  for  tnuihiag 
work,  *c    Tenrter*  by  22Dd  iu«l. 

Sujider!aj\:l  CVirpoiotion  invite  tenden  for  condensing  pUut  and 
cooling  tower,  "L-conilary  battery,  main  awitchboani,  and  travelUng 

craue.  Teudiid  (addrcafe^i  ClUKmMl  of  Ii1)jlitl1lg  aUBUtittaa)  to 
till)  luwu  dcik  by  iii.>ja  Tub,  1. 

BatUrtta  (London)  Borough  Council  invito  teniiern  for  ordinary  and 
piepayroent  electricity  meters.  Ti:a<ler>i  to  tijwn  clerk,  Municipal 
Huildinux,  I>avcn  ier  bill,  S.W.,  before  noon  Feb.  1. 

HJteffitid  Tramways  committje  invite  teodeis  tor  a  slow-speed 
verticnl  OBfiaa  tut  dfMagal^Okw.jtmmmvganaHtoc.  TeiMofe 
by  Jan.  tt. 

Jlfont  District  Covrnil  invite  tenders  for  the  electric  lighting  of 
the  town  hall  and  public  offieei.   Tcndeto  to  chairman  by  3 let  lusW 

PopUr  Borough  Council  require  a  6-ton  electric  crane.  TendcH 
to  acting  town  clerk,  117,  High-stroel,  I'oplir,  E  ,  by  Jan.  1(1 

(llatiiou!  (\jrpor.ilion  require  Wndcrj  l<jr  telephone  up^>Arii',ii>  m 
counecligu  wita  their  traiuwfya   Tender*  to  town  clerk  by  Juu.  |h. 

Itjiherhxm  Corpocatiea  invito  tondma  lOr  aleotnoUif  mataaiL 
TrndcTn  by  Jan.  111. 

'    li:iectrical  co<nmittee  require  ttodaia  foT  at»rtriw>l  plant  and 

appttratu?.    Tendeira  by  lS>lii  mst. 

I.i/-iU  Tramway  committee  reipiire  tenlerK  for  poles  and  braelwt' 
arms  fur  carryiD]i;  overhead  electric  wiree.    Tenders  by  Feb.  C. 

'Die  1  tV.'i  ri.-pi  ( lo'.  ornnient  will  rt'ceiv,'  teuder*  until  n<iO«  of 
89Ui  imt.  for  the  supply  and  delivery  of  utiles  of  ander]^n>iiiid 
telephone  cable.  Ttie  tenders  have  to  b«  deposited  at  the  Uencral 
Post  Office,  Metbouine.  The  olticial  notice  of  these  tenders  can  lie 
seen  nk  tkeOmetcial  Inullimnee  Bnmh  vt  the  Soaid  of  Trade, 
60,  Ftolinient.|lreet,  I/>ndon,  S.W. 

Ntfc  South  lyalet  Ooverr.ment  will  tccci**  tenders  up  totslSpim. 
of  Feb.  S2,  for  the  supply  of  telegraph,  telephone,  and  electrie  li);ht 
material  for  iLe  vfiira  1001-2.  Tender  forrn»  nrc  to  Vi-  «ren  at  ihe 
offices  of  ibo  L'luef  Electrician,  lieneral  l'o^L  niii.  c,  (Ii^oigi- ^t , 
Sydney,  an  i  Fiunpl-'"  at  the  Po'.tuI  «iid  IU.  i.trir  Ti  lfgraph  Siouh  jii 
the  same  ^^dlire^•«.  The  I  ,tidi;iMi-<  <  (  uintmi  t  mn  be  txnraiiml  at 
the  ConiiiuTciuI  Intilli^-enee  Itrnnch  of  the  Booid  of  Trade,  £0, 
i'i«ilitiniv'ni^tt>-tt,  l.oiid..,n,  S.W.  'iVndiL-^  am  lobe  icn(  tofhnPnbke 

Seri'icft  I![iarl,  i'.',  ^'oiiiig  Sydney. 

The  Fun  h  Tile|.Taph  AdniiniMtrution  rt  juirc  tenders  until  S2iid 
inat.  for  too  kilomeircii  u!  iiubiiiarina  cable  ctjiti,  W  tons  of  iioil  wire 
6mm.  diameter,  60  tons  ditto  "mm.  diameter,  and  190  lona  ftmau 
diameter;  Tenders  to  le  Sous-Secretariat  d'Ktat  dee  PoalH  at  dee 
TaltgHflM^  IM^  Km  da  Clnndk!,  IWt. 
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TKHlMUtB  BHCBITBD  AMD  AOOBPTED. 

Shonditcli  (Lnndori;  Riroiigli  Council  liive  s>'ociiteJ  lh>-  tcii'ler  of 
tlieWallscnd  Slipway  and  Kupinceiir}' Co.  for  t)ie  eiipply  (uiiJcr 
contract  Xo.  2U)  c(  two  engines',  dvnamus  and  conduiuiDg  kpDaratn* 
for  £jJ,r/i).  The  en},'itii!a  are  o'f  th«  \VA]|»vnd  CottpaDyV  OWa 
make  und  llic  dynamos  arc  Wc*linL;huiisc  nmcbiiit*. 

SevenLy-elKlit  l«nilen«  fnim  23  firtiK  wens  neot  in,  and  ttie  ii*l»i  twi 
leader  wax  oiie  ct  fuur  iwnt  in  l>;  ibe  W'aJlaeml  I  'lintukay.  Tlie  tiiKheel 
t'tider  ;  £38.950)  «iu  (eat  in  bjr  Kmuin  T.  Metiaife  »c  ('<>.  for  th»lr  uwn 
tyjie  of  eiiRin*  and  Keliuekert  dynamcm.  The  lonreat  ien<liM-  (fl6,<>l0i  wis 
rec»iTiil  lr>>  I  ^ff        s',-ra>^Ti'  !!r«».  k  Ce.  fur  iM»gia»<l»J'  C  -fl^     "  re* and 

Tile  lirma  teiidenng  were  a<r  follow*  ;  J.  Ciii'inichacl  li  i  Vi.,  1".  MelctUCe 
kCo.  I.ld.  2  ,  .\»liu>n.  Kr(j«t  *  <o,  5  . 1'rank  Sulcr  A;  <'o.,  Victnr  CQ»t*» 
It  On.,  llfviT,  Dorling  i  *  \> ,  Anctinr  Kirotric  <  '■>.,  Diiocnn  St«w«rt  It  tV, 
KulUrtuo,  Hndgiirt  ami  llaicliy.  I".  Nell  &  ,  <  Injt'-o  Kogii>wrinn  r.i.  2  , 
lICTgtheil  and  Voodk  2  .  linw,  McljuliUn  *  I'l,,  Ilichurd!" •ni-,  Uiviitarlli 
A  I'o.,  M»tlier  i«n  i  r'l't  2  ,  <  Murcheiit  and  M"r:ey  4  ,  Vmn*  and 
Tlxim,  liiilish  ^\  ■  tinKli  i-«  < 7  ,  Klei  iricil  <  >.  5  .  Kln-Mic  < '  jn»inic- 
tiua  C  u.  ^7j,  li.  W.  Illackw<<ll  k  Ctt.,  Sivfueta  ilfua.  &  To.  ,7),  (.  ruuipUkU  it 
<;ob        Z.  do  r«miiti  (Ltd.)  (8),  llTHili  Co,  i*),  Dick,  K«ir  *  Cot.  and 

Aurf  Anin  *««»  /V"-  }['"'"'  '^'"'^        Sitn'lrfi  Iroi.f'irk 


AiloB  *  Ca  fiw^Mni)  £S202 

ditto    6.0B*- 

A.iii  11.  I  i  iV.  ,i  To   7.150 

lUbcock  and  Wilonx   6^866' 

ditto    6,716* 

IUOiiivAa«HnlKl«|;Cb.  bSW 

riUA.]   6^ 


MctliiiU  i  s-m«    5  900- 

<'Uy.  H*tirK|Uti  A  f.j   6b00" 

Alley  and  M»LleU»n    6  566' 

^'runiptciu  A  t  'o.   6,16d^ 


■  H«ll  pUMpk 


Ayr  (.'orpnratioii  bKW  weeind  t3i«  bOowiog  taiid«iM  fw  aleetne 
train wav  trjuipment - 


Cnllanifa'c  Ook  '/iccfyi"! 

£5.158  13 
<Sieraen«  tiros.  Co...  6.064  4 
W.  T.  t;itt»*r  a  Co.™.  6,444  12 
W.T.HcBlagr'tCaM..  BySOl  lA 


CaUr. 

0 

8 
1 


.'^1.  MehiH  i  \)>l«  (.:.>.  5kl3B  0  U) 

It  l.W.  t;..   4,911  15  3 

lt.\V.  llliiokwelU  Co.  4,872  5  B 

Weatern  Klectric  t  o,  4,690  5  8 


I.owdun  Broc  {-teetplrd) 

Rf.AV  Co   4,651 


OtwiUatf  Work. 

0  0    Miru-tney,  MeKlit^ 

5  10       k  (  j   4,916  16  3 


Tilt'  I  .11  (Will.;  ti  have  l>cen  receiTod  l\v  tlic  lieroiond'oy 

( I. mdon)  I'.Draugh  Council  for  71  caat  iron  arc  lamp  coluuiw,  arc 
nnd  incandescent  lampt,  KUtimiatli:  •iwitclirfl  and  Gtlin^M  — 


Crnnipt'in  A  < 

"/><'di    £^595 

0<Micnd  Klectrii;  Cu..  S,IM 
lincki*-FirU  Are 

UnpfLtaS    3,371 

Lcrda  (.;ity  OoHBoil  iMt 


Ifnyrln    llarrinuit  h 

0      C.   £3,292   0  0 

0  utiTCT  A  Co   2,348  10  3 

I  V«it|ft  tUmittd)  ...    8JM5  0  0 

9  JoliiMM«gd  PUUiiN   ftHbSM  3 

the  amotHiet  ol  the 

follow  in;;  tcnd«n  in  eoatMClion  trllh  Um  extinilon  of  tbe  mtni  and 
two. phase  distribution  in  Holljock  and  Hnn«1et  :  — 

British  Iniulate<l  Wire  r<,.  n  un.)   „   JClB.Titl  12  8 

Klecltio  Con.  f  o.  14  60kw.  transfonner»i.„..,aaeb       119    0  0 

lim*h  Co.  swilcL  near i  (..m.......       467    2  0 

S.  Z.  de  Kerrauti,  Ltd.  (mvitch  gnri  ,   3M   0  0 

Reigatc  Corporation  bavie  raccivad  dM  Ibllmfil^  taudm  for  th» 

supply  of  electricity  meter"  •  - 

Chamberlain iHookhaui  ( ri  ..1  i   -.  £2y.    0  0 

Ucrt^)  £223  17  6  I  Jnhn»r-n  and  l'bUlip»...   ifZS   2  0 

Bri(i«l)WaiUB|hiMnO».30«  0  0  Qaipri  and  Uofn          834  0  3 

a.T.H.Coi,   3n  7  0| 

Kmdil  Town  Ooanail  at  tbcir  meeting^  on  T>ie»lay,  a>'<-«ptcd, 
aniijaet  to  anproval  offba  Q,  Board,  the  following  u>nder«  in  con- 
nection with  their  electricity  aapply  «clir-rae 

Contract  Xn.  1  i atatioii  cqmpravnti.  JotutsiMi  and  I'billip'. 

Contract  Nn.  2  main*,  nietem.  kc),  Britiih  Iwalaiwl  Wire  Co. 

The  Colchester  Corpiration  have  accepted  the  tender  of  Mew>. 
Davey,  Faxuan  &  Co.  for  the  supply  of  a  »tiuni.en){ine  at  £790, 
nnd  aUo  for  surface  condvniers,  vith  air  and  circulating  pumpi,  at 
£730.  M<«!!r8.  Siemeui  liro*.  &  Coi  are  to  anpidy  a  dynamo  at  £7G0. 

.Swan-iea  Corporation  faa^a  reeeivtul  lO  tenders  fur  wiring;  the 
public  library.  The  amouuU  TatieJ  from  £2.100  to  .f^i.M).  St. 
Cooaideration  of  teud«-i»  hea  l>een  de/urred. 

Cardiff  Corporation  hive  .iccepted  the  tender  of  Mr  f.  W.  D.ivies 
for  the  erection  of  an  electric  tr.iniw,iy  depot,  at  £il,'(  ,  I. 

WakefieM  f'ity  Council  have  iicceptcd  the  tender  of  MessrH. 
S.  '/..  de  Fcrranti  for  a  |i>ikw.  r.ttsi\n  aUernatorut  £3,S>i. 

Crighton  Corporation  have  pl.i^ed  an  order  with  McistJ.  WiU'ini 
and  Kobin^^on  lor  additional  condensing  plant  at  £i)00. 

Vork  (>>rporation  have  placed  au  order  with  iteasrs.  Crompton  & 
Co.  for  additional  machinery  for  the  electricity  works  at  £6,760. 

Ureen  wieh  Qoaidiaiis  kave  wMOtcd  the  tender  af  liamn.  Lta  aiid 
W«Re^lorth«<lictrbllgbtii««i  ^  workheme  «t  14,»J«. 


B9nVSM  HOnOBS. 

An  eataUiahad  firm  af  elaetrical  engiaeers  and  aupplian  ta  the 
trade  •leeire  ir>  fUMaaat  Bret  daaa  maanfiMtttriiig  hamca  at  mIs 
agent*  for  the  VnitBd  Kingdom.  See  adTwHwDiaat. 

Mcs&ri.  J.  D.ile  and  T.  J.  Lloyd  (trading  as  Dale  and  L1oyi)i 
ckctricianis  &e.,  kkmeld-atrtet,  Birmiogluun,  have  dittolved 
pirtnersbip.  Deliti  hj  Jlr.  Llo^d. 

ileisrt.  J.  R  Robit,  J.  Topttinf  and  T.  It  Topping  (trading  a.« 
1.  1;  Rohh  Co.\  alectiicar  anjjlniewiii  SI,  Kiiig.^<et»  Winan, 
h^vt'  .1h..<Mvc:1  partnenbip.  IHbia  by  Ur.  T.  R.  Toppings  vrho 
continue!)  in  hi*  o«  n  name. 

There  is  a  change  of  nime  t>  announce  in  coniie'Uioa  with  the 
well-known  Glavf;'>w  firm  of  .lame-s  \Vi)ite.  fu  fifture  the  style  of 
the  company  will  be  KLdvin  an.l  .lanie<i  White  (lAd  ). 

Mr.  1^  iiroekman,  elei:tri':al  and  mechanical  engineer  and  atmaga . 
battery  .ip^ciali't,  reniovel  from  .11.  Vict/iria'ltiaet  to  K, 

l>artrao«tK  s.tr<'et,  ijiieen  .Xtine  -  ;;nt<-,  Loiidon,  S.W. 

Mewrs.  C.)nj;'l'in  and  I'owell,  ^wili,di1n-ird  base  mmufiictMrcM, 
Ac.,  have  rvmovr.l  from  I. '..'>,  li.ii:kiuKham  I'alaec-rtkKl,  to  iiraviugton 
Worka,  Bnvingtnn-rood,  London,  \f. 

BANSBVPTOIBS,  LIQinDATIONS,  &e. 

An  application  for  the  diK.-lar^t!  in  liaiikruptcy  of  AleeOavail 
liirig.  elw  trf.al  engineer  (li.idiif^  an  th.-  Clo^-  Klectrieal  OOb^  44| 
White  l'o«  lam-.  I.  ui  ion,  K,  will  l.i>  benri  on  Stth  inat  at 
liankniptcy  buildin;!*,  ('arey-atreel,  Loudon,  W.C. 

A  receiving  order  hoa  been  made  *<;ainst  A.  Hudson,  electrical 
comuiifiion  a;;«nt,  C7,  Thurii^roe-rfind  and  21,  I'icfudilly  (litely 
trading  at  Clicap.iidei,  liralford,  on  his  i>wn  petition.  The  flr»t; 
meeting  of  crvulitori' will  take  plucc  on  l.'ith  in^t,  and  the  public 
evamination  on  :>3rr|  inst,  at  Uradfoi  .l. 

Claiini  sgainpt  O,  T  C.hlfrey  (trading  a-n  Oo.lfrey  llras.)  electrical 
engineer,  &c.,  1:  m  1 1- ii'i  n>id,  Bdbani,  and  10,  Trinity-road,  Cpin  r 
Tooling,  London,  S.U\,  mu.«l  be  iu  by  22nd  inst.  to  Mr.  P.  It  ivon'- 
croft,  Jewry  House,  Old  Jewry,  London,  E.C. 

Frederick  Ludoric  Lloyd  Liudrs;^,  elecincal  engineer,  li.Mixor| 
K'cently  'ittvndcd  for  hi.i  public  examinalkHi  At  BangOT fiaiikniptcj 
Court.    Kxamination  was  claned. 

Claims  agjinst  the  Automobile  A^^i  i  I'.i  .n  1  '  I  )  niu<t  be  .lent  \j 
Feb.  7  to  Mr.  11.  M.  <  ijwar,  23,  C  dlege-hill,  l.d)iiaon,  K  ('. 

A  nu'v-\,v^           i;,  ISIot  &  Co.  (Ltd.)  will  be  held  on  F.-^.  i 
at  0»,  Cannon- street,  London,  KC,  to  receive  au  account  oi  the 
windiog  npi   

Sale  by  Anction.~<>n  another  page  JIi^t'.  WlitMtley  Kirk,  Price 
i;  Co.  announce  Uicsale  by  miction  nt  an  dily  i«ilc  uiK>ri  the  work-* 
premiaea,  Hannch  of  Veniaon  Ym  i,  r.r>t)k -street,  Lmdon,  W  ,  of  tbe 
oontenfei  of  the  worlis,  including  gi(.-<  en^-ine*,  dynamos,  lathe*, 
drilling,''  and  milling  marlanos,  Sir..  Citaloguei  are  in  conrje  pf 
preparation  and  will  sliortlv  be  oStainable  from  the  anctioncen, 
40,  Wntling-street,  London,  K.C.,  and  Albert- s<iu.ire,  Man>  ^le'fter. 

For  Sale.— Kelwn  Corpottttion  idectricity  dcpirtnietil  li  iv.-  tor 
di.sposal  a  storage  b.lttory  of  E.l'.j>.  central  station  K  tvi*  cells. 
P.irtienlars(  are  given  in  an  advertlsciu»nt.  Tenders  have  to  be  .wut 
in  to  Mr.  It  M  Tr.  ^ntt,  t-.wn  i't.-t<r,  Tis-n  llnll,  N.-1»nn,  by  Jan.  2:1. 

An  a^;'.  l:!  i--.'ia  'ij*  i;.M-s  ii.ir'f !cu]  if--  an  i'\f,.ii>]Vi-  i'!i^'ineering 
worksho|'  HI  th.'  L  rj  ion  <iuburix-<  whicli  H  for  »ale  witit  or  without 
machincrv. 

CompetitiOIL— The  Corporation  of  Conway  arc  consideiing  a 
schcroe  of  electric  lighting,  and  invite,  iu  an'  advcrli^.-nn-iil  ebe- 
where,  electrical  euHitietr*  to  send  iu  applications  (with  te:<timoniaU, 
and  stating  totjil  f<-»  re<|iiircd  for  makiug  a  renort)  to  Mr.  T.  R 
Parry,  town  clerk,  Conway,  Notth  Wait*,  by  IStA  ioM. 

AlterstiOB  of  PMmitii.— An  advertiMsmcnt  ntm  notiea  that 
application  has  been  made  to  the  Board  of  tmit  man  alteration  Ut 
Proviso  \o.  B  ((i)  of  the  ReKnlntioiM  made  bjr  tbe  Board  for  inaarlng 
a  proper  nnd  siiiri..'ii>nt  snpplj  orenrTgy;  It  it  dt^^irrd  to  enlmtitute 
for  the  worfs  "  with  the  consent  of  the  oonatimer"  the  following  : 
"  (tn  such  t<^riii«  and  conditions  as  may  be  agreed  apoo  between  tha 
undertakers  au<l  the  consumer,  or,  failing  ffgreemeol,  as  may  be 
settled  by  an  arbitrator  appointed  by  the  Hoard  of  Itede"  Onjec- 
tions  muiit  be  lodgeil  w^lb       I'  .innl  i>v  .Inn  'J't. 

Westinghouse  Plant  i;nj-ii.---.v;.i- iilifmu-M:  ■  un- '1  m 
circular  No.  1,037  isaia-.l  by  tlie  Israuli  \Vi;>iii!igiioii*e  i  -x  The 
make-up  and  full  view<<  of  9ever.1l  of  tlie.^e  macliine.i  .ire  .shown. 

B-T.H.  Plant  Kitvct-connected  traction  and  power  genemtor^ 
is  the  .subje.cl  '  f  I'  l'iiphlet  No.  (13  i«uH  by  the  P.rili<h  Thomson- 
Houaton  (";).  Hever.il  flue  ciamplra  of  tbi»c  gruer.itor»  arc  illui- 
trateil,  an<l  a  li.st  of  inalallatiane  where  thi^  pUnt  in.staUed  ia 
civen,  totalling  over  00  maobinea,  with  an  aggregate  of  l,'),630kir. 
These  niacbine.s  are  for  continuous  current.  Direct-connected 
gencratori  aggregating  17,.'>t»kw,,  for  tlire«-phase,  are  put  down  or 
in  oenne  ef  eonalnictum  fiw  Middlaabn/»  Qlaqgnv,  DnbHn,  aad  dm 
Lmdon  Uaitad  TMnmyi^  andtlio  Cbntnl  Lendon  IMlenj. 
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Fire  Th.-  Cnitol  A^)*sto?  Co.  (Lt<J.)t  I>o<:k  H'^n.f,  l'.,Uir,:r- 
(treet,  K.C  ,  iiitorm  n-^  in  rejtanl  tu  Iht  slatcmeDt  in  Fndav  s  jajicii 
tlut  the  compcnyli  worki  at  MilltmU  httl  Immi  itimigBi  by  lire, 
Art  the  premitct  foniMd  only  a  fmall  Vratieh  of  tht  eomiiaayV 
manufartiiring  biitinvts.  The  chirf  p-itt  nf  (ho  cotupauj'i!  0{H!rBtiuDl 
mie  carried  on  at  the  cxteusivc  worku  at  Hnrvru-ld,  nmr  London,  and 
tttdm  can  therefore  be  esceatcd  wtlb  the  uutl  pnm^lndei 

THih-TttirtittiiirT  WIlH.— Va  ncently  icfciTed  to  the  price  1«t 

mi  part!cuUr«  of  hich-rejiiitanca  materlaU  iiuned  liy  Meeuv.  W.  N 
BfaatoD  &  San,  of  Mauelhar^h,  N.B.  A  new  list  of  these  resiiit' 
ance  matcriii).<i  now  inaed,  in  which  it  dexcrilied  lltu  -v-eci.ilitien 
of  the  firni. 

Oaleadan,  ftc— Ciond  wiaheaibr  a  Vmy  Chnalnua  and  »  JUpm 
New  Century  reach  ua  from  the  electrical  cngiaMt*  In  PValOlia,  «M 

•rc  hcartilj°  reciprocated. 

A  well  nuule-np  desk  Uii  _ting  calei"!ir  natlii  i  m  ffim  the 
Cn|>6  A«l)e«tos  Co.,  8,  MaiwrJt.'?,  I.mdoti,  E.C,  im  I  will  lie  fniin  1  of 
fervicc. 

A  ut«ful  tear-olT  uod  calcn<lir  hat  l>pen  lor  warded  i>v  MeMra. 
NaUcr  Broa.  and  ThompaMi,  of  a%  (jaaaa-itnet,  Cnaaptide, 
ItondoB,  EXl 

Ofttalognm.— A  catakgiw  of  new  filtinga  i>  i>nNd  hj  the  Sim 
BlaetricalCo. 

The  British  Electric  Wurlcj  Co.  huvi"  just  i.wuoJ  to  the  trade  the 
lint  48  pahi'H  of  their  main  catnlngue.  All  the  gocls  li<ited  are  nuule 
at  til*  company's  BirmiiiKham  workK,  the  poreelaili  jpaita  beiujc 
mn  ti-  at  the  compuny'x  potl«rief<  at  Hauler.  DapigeawtoM  tJic 
"  Stellit«  "  djatribution  ityitein  ia  deaerikeif, 

BxpaitB  ofBlMtileal  ApiMrataa  uA  HUnbiL— The  foUowina 

li«t  gif  e*  official  p«rt!cnlara  of  the  oxiiorta  of  British  manufucturod 
deetrkal  apparatiu  and  material  (inctttdiiig  telegraph  and  telephone 
wire  and  ii)at«rial,  but  not  inclndiag  aleetrical 


m.K  liiun,  which  ar«  not  separatelf  apocUed)  bom  Jan.  i  to  Jan.  H, 

with  the  port*  nf  'ifJiUnnttoti  : 

i4/riV»— 0&|i"  T  v.ii,  £814  H:i.  ti  Uii,-  i;22i  lplf^■r»pll  >i,;i'.oi i.^:  ;  Cliui.>L>, 
^39  ;  Durb«n,  ilo^  ,  I'ml  L.jlUli.,  fKJ  iiitluUiu^  £:-14'J  u!c(iji-»i.U  meUi:  ; 
I'ori  Bliiabeth,  <27.  A  rr;r>t/ifui— KueDua  Ayrvn,  £469  Uocluiliiig  £3o 
(dagrsph  iiMt«r)al}.  Au1ral'i$ia—hjt.tleVaa,  £31  ;  SvJiiey,  £778;  Wei- 
liogtoo,  £79.  Azorf'-en.'riri  iim-'.U(Vj,s  £-1.950  Iflenrai.h-;:!}.!?  .  Itn.  if 
—  Itio  Janeiro,  £13.  fkn'i  W-ir.i,  i.?A9  l.-lcKTti:ili  i:iat?ri  .1  .  tvV.i-M'jM  - 
StntiM,  £810  (including  ule,$ra|<h  nmterUI).     lAnautU  -  i. opto- 

hageo,  £405  (lelef(Tit|ih  wire).  Fmnct—Vuiu;  £iOk  tftwnaay— H«m>Kirg. 
£1,125  {incIuilinK  illJOO  telegraph  nuterialj.  OiMbr— £13,66S  (in- 
cluding £13,CR0  •■I -i;>i>|,!i  ..»'■.!.'  ,  Itatlnul  AriMlertlam,  £56.  Mia  — 
Bombay,  £925  ;  '  » ^  mta,  i^Ml  J.>p.iii— Moji,  £160  ;  V.ikoliamo,  £119. 
yorlA  AUanlir  -ti3  VOO  rplpvi.>i,li  tKIei.  Au«<a-- Kure,  £1,514  itel*. 
graph  cable).  Sfuii  ,  M  iU^i  jjl  .'.j,  >ir,iiuSeUlcm<  nlt—Siai(iiytnn,£AO, 
SiKdtH — (rothaabur^  £'£0  itelnrraph  wirt;.  i'rmuiiM — Mtwlo  Video. 
«lM(l*litnnh  HHriaiUl.  •sHx  £10^00,  agaiaat  Sfifl»  ia  the  cam 


I  lad  jiar  (lao.  S  to  Jaa.  9^ 

invoKto  «r  Blaetrieal  Qooda  into  the  Uidtad  Kia<a«iB-— The 
mlaa  of  the  eleeliieal  goodi  anU  apjta»tua  imjMMrtad  into  thia 
oonntiT  duriag  Daeaniher  «u  £l47,)iOG^  a(|aiat  tUMm  ia  Iha 
IMaeedbg  aumth.  The  total  for  the  IS  moafha  ended  Dee.  II  waa 


PATENT  RECORD. 


CharUrrd /'aUnt  Agmtt,  <tf  TO,  Ckawerg  Unt,  W.C'.,/nm  wKimi  nnyaraii- 

•Mf  in/bi'wrtiaa  i»  tmtoestim  wUh  filmli,  ikiigui,  omi  Trmit  Jfarta 

aH]rte«t(<f«iMiI. 

APPLirATIONR  FOR  P.-VTENTS. 

Nf/ri. — Tkr  untUrounlu/iud  Appluxitwiu  arc       u^tn  to  puUie  iiispfrlinn 
until  ^/kr  lit  atciftmtt  ^  th*  tomp/iie  SptciS'-aii'jit.   S%»  (Mmaa  vMin 
t»rtlAoic^*»iimmmeatora  of  inrcntioni.    Wit^  MH^itlt  tpici- 
%i€$  Affliction,  an  n^trritl  i$  afisti, 

NoTembfT  6,  1900. 

U|,78SL  T>.  linncRTi.    Derby.    Improretneutt  in  metal  <r 

aliealbtd  iittulatfJ  deotaicity  conductora. 
M^aoa.  &lloTt:iii»aandC.B.FRT.  Altriadiaak  Aa 

bi  eMiaeetlott  wlik  mllar'anii  atamlarda  ior  deaiiic  lailMgw  or 

  tramwnya. 

ISjn.  0.  C.  .Si  MMaus.  Uodoo.  Am  iaifmacl«eBl«[tlaretoetfiecalilea 

and  the  like. 

1%BM.  J.  Iti  liar,  iKnidon.  lnawmitBta  u  and  lalatiac  to  printtog 

by  telegraphy.* 

I'.  11.  Jm.tT.,    London.   An  impi oi eni<nt  in  cleclrical  Ixiiiig 
appiiratua  (nr  nvilway  ei^oaU, 

19,1156.       .f  llr^r.  U11.    !,fKfl">i.    It:i|inii  fir.(!t:ti  relstidi;  t"  eloetrlr  <nll 

19,847.  0.  I..  I'lURO.    I/-jiMl>ni.    lui|irorecaant*  i'<  electric  Inm'- 

W.  Fataaa,  ImuIou.    Impruremrnlaialitingtoaloctria  l«m|Wi 
W.Saiiatab  Unri<ooi.  ImproTinwleiii 


I9;900l  H.  Spl'm.  Kuuiktitttt.  InptoraiMitaiaandisimeeotadwith  et«e- 

irlu  |>unka  mutor*.* 
19,902.  V.  K.  llAMMitMi.    (.ilaiigow.    InipnrTrmentii  in  jnint  bosea  far 

diitributJnti  of  elrclric  current  froin  conpentrlc  or  otter  caWe*. 
19.910,  A.  \V.  K,  J.  Leii.iit<>.v.  and  It  |{a<'kinc.    Lfindtu.  !uj 

proTciEentd  iti  or  relatiug  lu  uvxlusd  troUty  uirai  or  comlm-tuni 

lor  elei  trie  tniiijn.  overhead  «lee4rie  caMea,  er  iha  lOta. 
Ifl^UB.  r.  1'.  J.  E»Ti  i:r  aiKl  F.  Kunanraaib   LgndaUi  laipaiTaiMMa 

in  oreri>e»il  e)o«lH<'  AttlB|fll 

19,934.  C.  WorrTx<jc.iNu.  IxioilMk  luproNaMnta  Mlaltag  to  the  SMUn^ 

lOft  o(  <-l»ctrii-  bellit.* 
19,945.  W.  P.  TiinMr!i<>.«.  Improvemeota  ia  iatanileiaiat  elcetrl«  lai^ 

(.Mf.  Kindin)!  l.arren,  Norway.  * 

1S^9WL  J.  I'.  I'SHIiMi.t.  f»lldon.  I-u|<n>'.(!:nrl.(>i  i^i  an  l  rvUting  to  auto- 
matic Rwitdi  Kystemi  for  rci.  ph m-  '..ur-:.  :  I 'ate  npptieil  for 
onder  I'.i'fT3t>,  Ac.,  Act,  1883,  aee.  103,  Ai.v'd  10  1900,  being  diue 
of         mi  -J  iu  Sweden.j 

I9,S5L  Cj.  E.  HiTi.  Di.v.  IJverjxiul.  Iin|in>vemtnti)  in  or  reUUng  to  dry- 
oancaUtaand  the  like  elnctric  r-onductMik 
>'ov«uber  7, 1900. 

111987.  W.  R.  8f  Item  A.  H.  Janrnw  and  a  J.  OoiHca.  Bidilir.  Am 
tefHwrad  abelrical  caBneettna  or  hoMd  for  appliniti'Tn  ta  ndlway 

or  trumwny  rail*. 

191988.  ^V,  K.  ,h  A.  II.  .l'-iiNS«iN  und  <;  .1.  OxiKB.  Ilifkley.  An 
iinproTcil  inmlatiag  rail  juint  for  railwnya  or  tramu'iyit  which 
iilfern  con>idrnible  raaittancR  to  ctirrentu  of  electiicity. 

19,9011.  A.  J.  ('.  J*<  Ks<)«l,  OraMtalaiid.  Telephone  tranauiitler  of  ihe 
«nuadn  of  rifle  fire,  Maiim  fire^  pom-pom  Gre,  anil  l.'>Dg  Tcmi  fire, 
with  the  noltcof  it«^ll  in  pmgran  and  ita  ultimate  buratioi;. 

20,016.  fl.  UriKXHKiMER.  l/]ndon.  IiiiprDWOMBtainaiidcMiiMetedwith 
Hwitebea  of  key«  in  electric  UniphllldMI,  (AatleagWlMMtCt 
Uix  and  Uaneat,  Uenmay.) 

30,01911  A  H.  BicMuniBm  aad  H,  BaiiaaoRniK.  Uwdoa.  ImreveaMnl* 
(n  the  iiMMBftatnre'  of  ehoMMta  or  plalM  for  «3«etiii!*]  rtanige 

November  3.  190C. 

20  091.  II.  Cnui-<n,\i!.  Bra<lfurd.  Improvemontu  in  clutchei  for  trana- 
niii  fine  power. 

2d,110.  11.  U.  Tliomaa.    L/iiuiotu   A  eafety  awiiigiog  arm  iw  carrying 

ovtrhoad  electric  wirea. 
£0,112.  J.  R.  Qi-Ai.v.  l.ondi>D.  Induction  electric  telephony  and  telegraplir. 
20 155.  K  H.  Trtfi!  and  \.  (1.  HAS»\nD.    l<<induti.    ImproTemcuU  in 

li  t-  luIm;  '  f  cl-^;-iiiilly  propelled  reliiclea  or  iniinn. 
20,139.  .1.  P.  Pr.uit»ii:«  aiul  li.  A.  linrrLANnKii.     l.i>ndoii.  Improvem«ula 

in  autoiiialic  telephone  •witchta.    ilute  applied  for  uodir 

nltent^  A^c,  Act,  1883.  lec.  103^  A|iril  12  19U>,  being  date  ef 

applicaliim  iii  Swetlrn.) 
20il46b  K.  IM'RKKKKK  ami  I,.  It  •t>f H.    l/iodon.  A  eoand  idiingtlMDiBg 

npplitnoe  for  Itlephi-ne  atntioo*. 

November  9,  1900. 

20,152  .1.  UiPi,K«  and  O.  tirRinx.  Rirkenhfad.  Improvement*  in  or 
r<'1ating  to  magneto  ele<'tric  and  other  igr  h  ion  Hevieee. 

20,177.  K.  ll*T\ri.t.  l/nn<l'in,  < 'oi>iroiit«i  :>r  ■t  c 'Hector  for  eluctrieal 
Iiurj-  i  ' 

90.119.  K.  U.  S"iiii  .1,  ,1  !;.vm::,.m,  H,  Kmn,  juD.  I^cndoa, 

Imjiroved  .  onilrui  ti. .n  «f  electii'-  trv  lamp. 
mMk,  ('.  Ii.  Abei.    London.    An  improvement  in  air  brakes  c»n(n>Ile.l 

electrically  auil  bv  air  i>tTWire.    ,'8iemena  ami  lial«ka  Akiien 

QcMfDaefaalt,  OenMUiy.)* 
90,197.  M.  Iacimam,  LondMi.  InpromaentB  ta  the  eaaatiiwlias  of 

metal  tmugha  for  layiiw  emlrio  aalai. 
00^900.  J.  H.  .Voai.K  and  A.  NniRr.    limpaeL  fnpmeBMBte  to  «r 

rc'nfina;  to  cleclrolytic  cellf, 

20,301.  li.        l^KM-Dlv.     t,'Trrl"..il.    InilT'-vnTii-nl  •  in  -ir  rMrir.i'.il«d  with 

appiralua  for  covering  electric  cooductoni  with  inaulntioa. 
20|ffMi  T.Baoiutat.  London.  Elastiia  lighting  oaoe.* 

HoveariMr  lOt  IOOOl 
SOJBl.  n.  F.  IIau.  Binnlughant.  Improvementa  in  eleotrtaiicaanMtiMii. 
90,110.       0.  Stunf..'!.    Manelieater.    A  new  ur  iniptovad  9ttlB(<irane- 

ii.ry  f  r  electri.:  ceiling  rmea  and  the  like. 
2D,23&  A.  J.  BdCi.T.    l/iiidi'O.    Improvementa  In  ^r  n-Uting  bisulnKing 

I>racket4  for  deciric  Ifghta  and  the  like.  {K.  M.  .Sdfert  A-  <;..., 

Gafmanr.) 

901,964.  C.  It.  Bmiirtr.  Loadon.  faqnowoMnt*  iit  coniHWlnai  Ihirdeelne 

m«tii-<.  , 

80^977.  O.  luiiAV.    Lmidon.    Imprarcil  mean*  for  su]>(«>iting  the  cxmium 
lil.imenli  of  electrir  lncan<1"K»tit  laiiipi.    {Tbf  <>e«terreiclii«che 
~a«»g)Hblic))t-uad  Klectrictliitn  tieiiellacliafti  Oeiwauji) 
90|9B&  K.  Klkti'IIkh.    Kirmingham.    Improreaeata  ta  ehaioa  (or  «ot- 
prnding  electroUem,  ewctrie  Unpa,  and  the  like. 
November  1%  1900. 
20,357- -I-  M«  llAHur.    l.oti<l"U.    An  improved  nelf  eontai^i'  l  j  'taMe 

elecLric  lam|>.  • 
20.362.  (■.  1Io«aud.    l/nkdun.    Impruvementi  in  renewing  the  lilwnenla 
for  electric  iucaude9:eutlauip«.* 

20.383.  I':  (i.  Lauuk.  I»udua.  Improvemeuu  relating  to  aHfrnatto^ 
current  iuHuctiuu  luolom  (Date  applied  for  under  Thtente, 
Ac,  Act  1883.  *cc.  109,  A|ifO  It,  UOO,  Mng  dele  of  appMcatioN 
in  United  .Statin  l 

20.384.  II.  O.  I.AMMK.  I  .  'ii.li  i:.  Ini]  r  ,v^mnritJi  reliiliiik'  to  nyntema  of 
•ieotrioal  diitrilMiUon.  (I  'ate  apoliwl  fur  undar  I'ataola,  ftc,  Act 
IMS,  eao.      April  14, 1900b  baiag  data  of  appUcHtiM  to  Uaitid 
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SPECIFICATIONS  PUBLISnED. 
y»m— All  SpmiBotiftni  eta  now  b«  obUmad      the  uniform  ptiet  of 

IflW.  .  . 

10,273.  HaDDaR  (OartOTi  Ilanicl.  C«.)-   CMttBltar  ItguUtoM  tor  dwUic 

moton. 

VhUolt  Hule  19,  Jusic  b,  1900.1 
U^75L  WitLATT.    F.lei'tricat  Keuep»tor»  and  pl«c»rii  a?  m-tir>. 
lS;,Tn.  CkjLLts  and  Kkj.lv.    IWkine-up  machine  fur  :ii;»;Su.iiic*ll.v  'Mcking 

uf  Hu  ll  -  s.-Ai]  liHlf  l.  rKj  work  either  fnr  buolta,  piriudia*i>*  w 

12,249.  Imkk  (LauffvUtcJ.   Tbermo  eUoUic  c«[U. 

1&960.  a*Biin  and  rOMPiu.  AppMtitt  lor  ihi  •lNtni^«(i  of  WRtar. 

13,04a  EtuofT  aB<l  ^KffoLMt.   X««iH  for  wntrolBiig  tbe  apM'l  of 

electro  inotoni. 
13,415.  T  l^iPK/.    Manufacture  of  dcctric  iusulator^ 

14,S*2'i.  .Tnit>!«nt  fliiStw  Mr.f-,T  \Vl«;'!f  Ci      Kleciric  cMtnilkr  brmhMk 

rl,f>f  .":.  < 'l:  1'.  Ak::H  l_'ii-M  Aiiliii.     l  .Ii'i'lrii-  fur:ii.-->ii. 

16,710.  UtKK  ;lti>irkrrj.    KUrtrii  >.ti>raKe  <>aturic«. 

IfikON.  i3«ni»B  THOMHHI-Hooinoil  Co.  <IADl)  [Mot),  enrolling  high 
{mtvotHl  cltciili;  nreiiita. 

16129,  IlumsH  Tll<>«i!iOX-Hoi:.'iTi)»  Co.  (Ltd.)  (3lelnuieU.:i  Dynamo- 
electric  luachinw. 

16,130.  BiiiTtsH  TuoMw.-j-HuisroN  V'>.  (Ltu.)   (llewtett  aed  Kaimatt. 

HiKh  )>otriitial  cloclrk  »«ritcl)w. 
It^MT.  KvAS.    KlactricaUv  propcUecl  motor  road  rcbidMk 
16,4tBb  fma.  FiaitabladMtriafaaUMiMi 

17,fiW.  StaauMk  ISMMGdlf  opemtiiK  iI|im1  bslbaad  afpintiH  for 


that 


COMPANIES'  MEETINGS  AND  REPORTS. 


Perth  £l«ctrio  Tramways  (Ltd.). 

'   Hm  Mooad  ordioary  gensnl  mcelioi;  of  tlila  company  WM  h«f!>t 
Wedm»dajat  idefffji-*.*,  3.  LiurrDi  frjuntufy  [lill,  r"^niinn.»«rw« 
K.t'.,  Mr.  Kdwmui  ]Jea-.M  '.n  IdiulriuHii  ot  ihv  r,jiii|i,invi  ]'n-'iiliut:. 

The  hKCKET.\RY  (Ur.  K.  It.  TAsman)  having  read  tlw  notke  catmamg 
fka  IBMIIB& 

ThtCaUJOtKS  uSa :  Befcirs'moviiiff  the  NMlntiott  far  III*  fcloptum 

of  the  rrprrt  anfl  sefouii**,  <thic-h  I  HT^raie  you  will  tako  an  rea<l,  it  will, 
I  tliiiik,  1  »  wel;  to  niaie  il  ri.M;i.irLH  u[»oa  tha  cnmp«ny'a  po«itiofi, 
allbuu|;h  ii  U  m>  very  I'uily  dealt  with  in  the  rcjxu-t  that  th«ni  i«  littl*  loft 
tome  to  lay.  It  wDI,  I  am  aure,  be  latufactory  for  you  to  knnir  tKat 
the  works  of  cmatruetinn  and  ei|uipcnent  bare  l<c«n  t-cry  tubttaatially 
carrifd  uut,  tba  material  uml  l«in)$  nf  the  beat  dcKriptjoD  and  mucji 
beyond  wliat  wa*  required  by  tlie  OuTcmmant  adder  the  conceeaion.  Our 
o)'l<'\t.  h<r*L'v*fr,  io  Lhu*  f.uKt^tnntUlly  hetildiog  and  tqdiping  the  li.^ni 

\vi\n  Wll;    he    y^r(vr[\y    oliv.iHii,    ^.1,    [lllhoUgh  it  eUtaiill    an  ad']i",ii'linl 

outlay  of  cai>ital  at  Uie  outaet,  tlw  ei  ^nomiea  ie  lb*  futiu*  uoder  the  head 
•f  M>hittD*<«*  ««*  wiD  man  Umd  wiiii|init»  lot  IIul  Ib  an 

undMrttktaf  MtehMOb  il  !•  imtMmti**  tlatt  tlw  vny  grwtart  (mi*  aad 

auperviaion  be  made  in  aeleetiiig  the  rarioua  materialji  and  teeing  that  the 
coOHtruction  of  like  wcirka  ia  aubataoliaily  carried  out.  A>  an  instaocp, 
lake  the  ilei|i  of  pwrnaoeot  way,  which  reproaenli<  a  Urj^  pf'iportion  o( 
numutUy.  Thia  dooa  mit  alnaya  receiTa  the  ajiecii  'ii  n  o- -eree?.  bu'. 
fortaoately,  lb"W  who  have  baen  a|>oD>ora  for  Lbu  ixiuipany  rsalind  from 
tk*  amnracocnnent  the  importaooa  of  obtaioiog  ererytMai  «l  the  very 
Imt  manufacture,  and  no  expense  wbatarer  bae  been  spiml  in  tbe  con- 
atructirmal  worfc,  Vo  i  »ci-  hy  the  report  ihit  the  '^•B«tru<'!i<  j!  wsh 
cocitEi  iirr,l  ui  ihf  i-wlr  ].vr,  .:f  aod  we  have  n  iw  ,>  trn.-k  .ii  a'm.uI 

ICi  niilea  in  full  running  order.  1  Uunk  you  will  agree  with  me  that 
Uw  fitiw w  ^hwwi  to  *ht  riwi  ituiit  orm  gmOklamvmiliiitlag 
all  the  dratttMtMMM  uadtf  wbicli  tfaey  were  obtained.  The  working 
(ipeniiea,  n«  you  know  are  diiipro]>ortionately  high  on  the  first  iiaeliana  of 
a  tramway  like  tlila,  and,  therefore,  aa  further  aeciiooa  are  o|i«Deil  the  ratio 
of  workinK  expenec*  curree|Km)iin«tly  decreaaeiv.  Therefore,  1  think  t  ■  tm.  c 
earned  any  profit  at  all  upon  !ii<;  ur  jrking  of  tlte  flrnt  aeoliont  \vilIi  iviucli 
our  acoouota  dra)  ie  a  rrry  luatsEactory  feature,  aiul,  iadeAd,  Wis  kIiuuUI  nut 
bare  Wo  didioart^nsd  if  no  profit  bad  hitM  tttwi  at  atl  during 
that  time.  During  Ni>vo<ah<rr  the  groaa  receipts  amounted  to  £2,412.  10s. 
which  is  iif  '.fi<^  ratr  cf  -.i™!!;.  £5?), COO  i:*t  miiVm  ;  .•»n'!  thi*  wnrkirc 
■xpaoaee  fnr  tluit  ai  i:ilh  «: u:  -IBt  f»-r  it-i'       In   1 1-- r:ii'«T 

hlMmvcr,  the  groaa  recei|;ts  amounleii  tu  £i,^lO,  which  ia  at  tlte  rate 
•r  DMT^  Ml,4npvamilim  As  wockb^;  expensei  bciDR  abMlfill  Mr 
eat.  Thii  mvlt  ii  tiwadingly  gntifyiug  awing  tlmi  it  is  obtataail  with 
only  about  one  half  the  totul  mileage  « hU-h  we  are  aulli  jrised  to  i^wstriict 
It  will,  1  tldok,  be  iaterestijig  lor  yuu  tu  know  that  I  lie  grow  traHic  receipt, 
fur  tli»  wf»k  ended  I'riday,  4tli  ia»t.,  ivere  ff^TS,  inl  f  r  thn  previouawefk 
££.:si.  Tli»  average  f(raaa  rCL-cipla  lor  the  I  n.,  wi  .  k»  ru  ling  Jan.  4  were 
nearly  £Lii^  per  week,  or  at  the  rale  of  nearly  £43,UU0  per  year,  and  from 
Moh  a  result  it  is  quite  eiiilent  that  our  returca  arc  itrggrwiiiw  aiHl  m 
ttndOy  iucreasioi;  m  the  use  andooUTenteneeof  ths  tiamwijri  watlMloiilfalK 
mors  rt?-LVf^'-tu«t&'t  (^xf^^clinir       h-tv»"  another  JsrctioD  of  aljout 

'A'.  :ii  If-  I'll  lii'l  tuu:!-'  '.uiir:  11. !•  iiiiiiil].  wl.sch  will  run  in  a  north' 
wraterly  direcUuu  towards  tbe  suburb  of  Lecdci'ville,  and  it  ia  anti- 
cipated that  WVJ  cood  retuma  will  be  rcceired  from  thit  source,  Uiat 
duriiift  tb««iimty«M-  wiUi  abottl  13  milea  of  track  workiuu  we  hare 
"  »|;rMiMlif«rMtUcli<ttiac  that  Mir  pnAtmrill  tost  Um  mt«al 
idOyOOOywjwir.  Our  ■aiMgiiy  direetuf  hn  alwya  taU 


that  with  ihia  next  roate  opua  our  takiugt  nSl  MMUat  lo  aet  leat  than 
£1,000  per  week.   He  has  not  l>een  over  tha  narit  UtJiartev  aad  protiafcly, 

thirr«!f  .  r<-,  he  '.^  i^"^  I  'u  Ul^h  in  ihii  iiutn«««e.  In  that  event  our  prodt.a 
w M  jlil  ih.-'ut  ii^S  OOO  I'rr  (Ujnu:;i  ;  but  iv.-  shall  very  siwHi  havi?  thia 
route  »(i«n,  •<>  it  i«  u^i  wriirih  while  furwMtin^;.  You  will  see  that  o-jr 
annual  tixod  rharKM  lu  rrsiwct  nf  intemtt  on  the  ■lebeatun  stock  amounts 
to  £7,500.  The  prufils,  therefore,  which  we  anticipate,  and  which  I  tliiiik 
wacnu  cijniiilently  expect  t'^  renliw  ujoa  the  13  miles  of  track,  whiifa  will 
Ix!  running  soms  time  thit  month,  will  he  nearly  three  timrs  ai  much  as  iji 
rp  J  li/nl  t'.  fuy  atir  f!rt>enture  interest.  (Jut  .if  the  »uriilus  prufils  we  siiall 
lis  ,\Uf  t-j  f  nil  u  KMlixtnntial  r««ervefund  fii  tlai'  i  t-liMuplioti  of  the  debeu- 
lurea  and  alio  for  other  piir|>aea«  of  the  couoanr,  wliiob  in  tlte  ocdiaai^ 
omm  at  IwdMOl  i*  ■  niiniilllj  to  provide.  UlAltbMtoM«tlHttll» 

{iNieranea  dunhaUm  my  ratioDably  expect  la  racalve  wItUa  a  abiwt 

lime  a  distribution  on  account  of  the  accumulated  profit,  aud  at  a  lite.- 
stance  the  ordinary  aharehaldess  will  naturally  ptrticinate  in  the  diTi<len<|.. 

The  c  Mt  uf  buil<Uug  the  remaining  routes  inclu<led  in  the  ciinc«S4ioii 
will  \x  oom|siratlvely  small,  as  it  must  be  b^mc  in  mind  that  the  h'ary 
ei|«nditure  which  tuM  haeo  incurred  in  coanectiun  wiih  the  erection  ot 
tba  powar-hoiMe  plant  MmI  Bachinery  gires  prantioally  all  that  is  necsesatf 
ler  niDnioff  the  taliale  l^alMt  of  trumways.  U  will,  hnwercr,  be  n<«e(> 
wry  t/>  .■%tM  another  power  ffwnfTnl  Ini:  nii^nie^  wh^'Ti  fhs  ftirt-hcr  sections  are 
n[^*ii'^  1  tK'j-i  in  i  1  l.r  13  rn:-t'.t  I  h*'.  f  n:rr_»j  ly  rr  fi-i  i  i  ^^  m  l  you  will  eee  iu 
the  rej^rt  that  step*  !>«««  alrwiy  been  taken  for  ioatallio^  thisb  With  this 
eMapiMNi,  tlia  nark  to  be  don*  ta  aonqitato  tha  ^ilagt  mil  aominoa^af 
tha  eswiraetioa  ao<l  oioipment  at  tba  tuaek,  and  tha  aMCtbm  of  tba  over- 
head work.  It  will  no  doubt  be  neoMsary  to  provide  further  mlliut; 
ttock  ;  in  fact,  we  h;<ve recently  rooeived  a  telegram  from  Mr.  Si>mer>tit  tj 
fh*>  fiTfef  th.it  thp  tr are  nwtdj-  m  ff'  llii^t  th*  20  cars  which  are  no«f 
i:i  UI'-'  ijiu  :!'-.»]  \>ili..  1' jrluu.xte^v,  «e  Uhvc  111  :'re  cars  rwdy  lu  s}ii|t, 
hul  *li^u  iht  cM:>..t.lua  u  upeu&d  il  ia  yivrtvciiy  «^vid«nt  thnt  ntiU  lu-'ire 
cars  will  be  rei|uired.  From  the  report  you  will  lkai'<!  notiL-ed  that  the 
omfiaiiy  is  seeking  to  obuin  the  right  tu  supply  rlectric  lip;lit  to  thaci.jr 
'M  'cr:?i,  %:i  X  we  arL-  Li  1- L  '  Mr.  I!  ij^f'r-.  ■ri;"  rfj  ui.i/'isg  director,  that  tbttrc 
IH  L»-.cr  s  h:  [K?  i:.f  ..ur  ttfcu!  lilt-  thir..  1 1  iH  3*.rtti(', 'y  1  tuit  frith  tbecicffllent 
p\mit  and  machiuery  witicb  w«  already  have  tor  tlie  purpose  of  the  tram- 
ways, we  can  ver^'  successfully  comjiels  with  any  other  corporation  which 
may  lie  desirous  uf  supplying  electric  light  to  tiio  city  ;  and  whilst  il  will 
tw  a  benefit  to  the  pei^e  of  I^th,  both  a«  lajguds  convaaiMMa  and 
economy,  the  acquisition  of  this  ooncaisinn  will,  at  tha  aima  tiM^  ht  m 
\i'ty  tiJujMc  Mwt  nf  fh«i  mniiiany,  from  which  an  iucreawd  netrmniM 
linijl.!  he  ^'A  Qc  i  T:i  ir,~  tli.li;  justifying  the  cajiital  oulUy  which  WMlldfa* 
neocamry  for  carrying  out  tbe  worlu  in  oonnection  tharaaiifa. 

liwaklifcata  iipfMitOii  MaU  of  tiM  board,  oar  aiiffaoiatlaa  of  tha 
serriiMa  cf  oar  roanagia^;  direetor,  Mr.  S.  K.  Bogaia,  fa  WcHera  Aottratia. 
You  nil!  tr^S'lily  untloi-.tand  how  many  difficulties  M<-.  I(  >i?rr*  fnn 
had  to  L.\ ^.-rL■uul'-■  iu  IjNOijUOD  with  the  di(7er.JUL  li-!ir,.>".i.\".  ."ii^  whi.:ti 
were  necessary  iu  the  first  stages,  and  thruoghuut  the  subsequent 
^i*Ket  in  which  he  ha<i  to  ileid  with  tbe  aullwrlties  in  VVcBlera 
Australia,  but  hia  utifailing  tact  and  energy  hsve  l>.-«a  successful 
in  evmoaung  all  the  troubles  with  whU\i  be  has  hnl  t<>  contend. 
We  also  wish  tu  n<L.-orvl  our  appreriatim  of  the  si;rvioes  of  the 
m«nsp;iw  and  <-:iL'iiit?*:r.  Mr.  H.  J,  .Sttinersct-,  and  sve  consider  tint  in 
si-1  iir:ri^  thf  ni-t ,  i  ir-i  li'  Ibis  gentleman,  after  the  most  cjirefat  iovestig*- 
tii>rt  of  many  ajiplications,  wa  obtained  for  tha  company  a  vary  compelaol 
man,  and  aM  w  wfaaia  «•  Ittva  tha  HTMlaat  aoniidaiM  CitMbV  Wt 
giMd  opinbn  of  Mr.  SomaraK  hia  twan  homa  o«l  by  tha  raiuU  ot  tbe  «rwk 
he  is  doing,  and  we  are  (lerfectly  sati.fied  that  tbe  tramwaya  wilt  prosper 
under  hia  numagement ;  and.  further  than  this,  if  we  are  •U'>?eesfiil  iu 
obtaining  the  right  to  eupply  electric  light  to  the  city  of  Perth,  .Mr.  .S  )iner- 
set's  ex|icii<  M  ic  U  such  that  his  aervioei  will  be  invaluable  in  this  direction). 
IjecH'jsc  iu  hii  futmer  capacity  a*  niHuager  of  the  Winuipeg  Klet  tric  Street 
Railway  ('.<.  be  had  the  superviiiun  ol  the  electiic  li^btio*.'  plunt  of  tb(t 
city,  which  further  supplied  power  fur  statiooary  ni  it  itr.  all  "f  which  wara 
ui>d«r  111!  gijM.iDce.  I  would  like  tu  read  8i>  pi'.ni-i  fr  ru  a  tele^iiam  jtMb 
ri!'--<?:vi:.I.  Il  I'lities  this:  '■  SewcaAlle-sl.-iv-l  hi-^-iiL-  rjimiog  Jaili  20( 
general  prospects  are  meet  aiiaa«ic«(iiig."   I  now  mure  - 

-Tkat  (A«  ftfoH  If  Mr  Mmlu/t  m»*  A«  mutmmt  ti  Oaatoimitatt 
June  30, 1900,  noiv  wIMIlM  (a  (kb  aMlai^t,  U  tmi  Iht  *«mt  tUft  jlfrcty 

>Ir.  Dl.rVER  WRTHRREn  •■eooded  tbe  resolution,  and  said,  I  do 
ii'iL  rr^fjxMft  t^i  in(mii«w»  more  thfin  in'it^pi:i^  f.^i_'t^,  hut  as  tlie  only 
ilui-i  i.T  wil  l  Ijin  lisil  till'  aih,>at.'.ji!  nf  -wi:!,:  tin-  ti.imways  within 
a  recent,  periuil— «imr  six  mouths  ago— I  should  like  ti  t4!8tify  froui 
niy  personal  obsamtieoi  aa  to  ttia  aicaUaiioa  af  tba  work  dana 
in  Perth— tJiat  is,  from  Ih*  anginMriitg  p6int  of  viaw— tbe  aieaU 
h':i:t!  c  f  th!-  iitool,  and  also  regarding  the  exrellcnt  work  djne  fur 
liy  Mr.  U  i,;iii>  and  Mr.  Somenet.  I 'uinteutiouilly.  1  thiak.  our 
cluirraan  omitted  to  mcDtioii  tbe  name  of  one  geuUemnn  to  whom  laucU 
Cfaditi*  dva— I  mc-tn  Mr.  C'bilJs  who  laid  tlie  track,  fur,  in  my  opiaum, 
no  tramway  line  has  ever  bevu  laid  iu  a  m<>i  k  ellicient  way  than  that  which 
has  been  laid  for  uo  by  Mr.  Cbilds.  1  iliiiik  tbe  chairman  will  bear  me 
out  that  aom«  recognition  is  due  to  Mr.  Childs.  Wiih  the  two  i;eiitl«meii 
nwMod,  Mr,  It-i^gers  and  Mr.  Numerset.  we  should  get  good  mulls  :  bill 
I  admit  1  am  ■at'iDlshrl  witli  the  wonderful  results  we  have  already  gut 
in  working  with  ilia  oomiual  aervice  of  only  20  cars.  W  o  luive  aaolbw 
mnMagwtvaBditwfllMthalombafore'wea  ld  to  our  ataali.  Vakhtz 
•II  thaaalietiiiiitoiMBiHnktlaa— AtborouKli  g-io<I  system,  a  wall-laid  iradE, 
and  a  Iboraughly  good  stsif  and  an  approcialire  public,  s>  evidenced  l>y 
the  splendid  traOlcs  we  get,  I  Ilsvc  no  liiMitttion  in  confirniing  the  views  of 
the  chairman  thai  tbe  pri  fereuce  shareholders  will  soon  gel  a  dividend, 
and  that  at  no  diaiaut  d«tc.  and  that  the  urdina'y  shitrclioUlrrs  will  not 
have  Ui  wail  Ten  loD|  before  they  alio  racaivo  a  dividend.  We  have  pirarut 
,  with  Tia  tO'day  Hr>  Alfnd  Hamw,  •  Hmllaauii  arho  ii^cloaatj  id(aitifi«il 
with  many  aiioewias  to  Atwhaik  tklMabai 
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III   I  no  <irvri«|jiiiBin.   oi   uw    ri'-fi  ur  ^rji 

Au>tr«luk,  1  uauy  wy  Uin  lr»tiiwaj 
riMh  M«  llM  mMIo  «f  WMtni  AartN 
ftetim.  Then  »  no  de«U  that  h  fai 


t»  iliir.  ind  probably  the  lBMlin{llMU  1w  gM  to 

re)?a     In  "ur  nyatem. 

Mr.  ALFHKI*  K,  MOH' :AX  M  P.  for  CooljarJw  ;  Nfr.  rUlrtittu.  M 
a  iiMHubcr  of  the  West  AuaUiliau  Pkriumeni,  u  >  roidtmt  of  Wntern 
AvMrali*.  uid  oi  Ferth  in  i«rticuUr,  and  an  od«  wbo  b  Urgeljr  oooDectil 
wHh  iatn<ii^  int«re«t*  in  that  great  oJooy,  I  lwr«imieh  pleanureiDtnakloK 
a  ff^w  remarka  to-day  in  ruferfncL-  l^.  dm  rfrtli  framwmrn,  I  ii.il  tlii- 
0|'|>:>rtuTnl y  uf  witOfiMlng  Ihe  -'unH'-rUL-luiu  of  thi-*  tmtnarny  frum  thr  tirn« 
of  itn  c  Jiiimcncnnf lit  up  to  iut  oumplction  at  th«  owi  of  tity mtrret  Ur»t, 
an.d  ai  an  etijpaeer  by  |irof«(«Ion,  I  an  very  glad  to  b«ar  my  t4Mtiinony  to 
tho  fact  that  it  U  lira  fiaait  hit  nt  wiirk  of  tli*  liind  I  hare  ev«r  M«n.  The 
whole  of  the  ruad  lied  of  lite  tnttnirny  wm  constructed  upon  the  best 
pomllo  line*.  The  whole  of  the  oxcaratioD*  mido  were  fillled  in  with 
th»  hig<»"t  quitlity  of  cnn-rrt-',  iw]  t  wn"  informed  by  Mr  ChiM*,  the 
eBj^iiifor  ;t  (charge  of  th^  wnrk  —anil  wtju,  I  Am  to  •wy,  w«]l  du-oi-vea 
the  soconium  pMsed  upon  bim  to-day— the  whole  of  the  tyalom  waa  laid 
with  iwli  iKwUSmg  901b.  to  (ha  jwdL  I  otw  tb*  whtto  «t  this 
einM  UkroQgk.  Eteh  day,  m  a  raatler  of  hat,  T  wftn— ed 
the  carrying  out  of  the  op»r»lii>n'.  and  there  i<  n**  ^uen'tM  that  thii  tram- 
way is  built  upon  the  bcxt  poasjl  1^  Uij>  -  ;  in  fuc.,  I  think  i'.  wtmlJ  li«  i|iut« 
iiuiioAible,  ft'iiii  an  engineering  point  ol  view,  to  iay  it  down  better.  I 
re^et  to  say  I  am  not  a  shareholder  in  thia  uodnrtakiiig,  and  I  say  so 
MVTuwfuUy,  for  I  think  it  would  be  better  to  be  a  shareholder  in  this 
WidattaUBg  Umb  to  be  a  tnember  of  the  WmI  AoMnliM  kgUMttre^ 
U«rtaM7.*llMn  •III  )<«  mtire  profit  allaoh«l  to  ith  hat  spaaWng  aow  an  a 
IHihlii*  man,  aa  k  reaident  uf  I'cr  .li  u  nti*  wh.<  t«k<?«  n  j^rmt  fn»r««t 
ihe  <level«|jiiieiit  of  the   nvi  ur-vji    p.f   thn   i:rf-«t    <'nli'iiy  nf  W'ct-t 

hM  giveu  u>  the  public  of 
Dsrally,  Um  giMlHk  Hbi' 
la  long-felt  wnat  in  Ftrtli. 
Perth  is  a  lieautiful  city  ;  it  u  Ixiilt  apon  the  lianks  of  the  Swan  rirer.  It 
liu  every  onnTenienoe  mtiewary  for  the  development  of  life,  and  alio  it  is 
a  favourite  apot  in  Vi'm'trn  .\i«tr«tl«  as  a  reaidenoc.  One  (jrcat  wimt 
there  wiw  tlie  imi-<iii.in  J'f  tr.ir.nii  nn%l  oommunicati-ju,  »inl  ihert  i^  uu 
doubt  that  this  traujvAy  hu  tiUsti  up  the  great  need.  Tlu.  jjuUiu  luve 
•pprecitted  the  tramway,  and  I  think  when  I  teU  you,  aa  a  publio  man, 
t)Mt  I  hare  not  beard  ooa  single  complaint  against  the  ounttructiuii 
''r  ihn  working  of  the  Jine,  ttisit  thsl  »|*.>k»  v.jIuujss  fjr  the  enterjjriie. 
lu  a  ileuioifatic  c  <untr\'  >iU':li  iai  .Vuai.-Alii  it  i«  rather  diflKult  l'> 
satiafy  the  paUk.  I  have  had  cunaiderable  ei|i«rience  In  stich  matter*,  awl 
tiib  ii  OM  «  tiM  Uitqgt  tkal  hM  struck  tne  very  fordbly  In  contMetioo 
«llb  (Ui  wid«ftaUaft  tint  wot  a  idngla  eompbunt  fkaa  been  made  ;  indeed, 
(lis  eoly  reference*  1  have  heard  made  regarding  it  are  in  its  praise.  With 
wygd  to  iu  utility,  I  have  no  doubt  at  idt  that  the  enterprise  will  be  a 
Auaooal  ^uoceai  'aud  a  great  auceeaa.  It  mnnrt  b<t  ntherw-tj<e,  uvtn^  it  it 
aerviug  a  very  important  district  such  a«  itic  ciipitjkl  <>[  Wr-^i.  Au^lrslm. 
It  really  is  carry iug  out  what  was  desired  there  — sotiie  kiiHi  communi- 
eatiun  with  the  suburbs  of  Perth*  Itwlil  be  gratifying  to  you  all  to  kovw 
that  aa  mod  a«  tlte  cimatruetioa  Of  ywr  tnmway  from  the  (lOwer  atation 
to  the  eod  of  Hay-street  Weal  was  completed  the  value  of  the  prnpcrty 
along  Uie  mote  increaseil  immensaly  lo  value.  I  oan  assure  jiju 
this  from  my  own  personal  knowledge,  as  I  am  a  bolder  myself  of  some 
pf  the  property  on  tlie  line  of  route.  I  may  safely  tell  you  tlutt 
the  value  of  pn>|>erty  has  increased  for  more  than  the  total  capitjil  of  the 
tnmwar  it>elf.  Seeing  thi>,  aod  looking  at  the  fact  tiiat  you  have  bad 
each  splendid  traffic  returns  op  te  the  preeeot  tiim,  I  think  tltere  cannot 
li»  mj  dqubt  that  you  hure  a  magnihcent  cgterprlse  one  Hint  will  be 
;r  tiut'lo  to  TOO  a«  well  aa  advantacrou^  h>  tin-  iuliitliilAnta  of 
the  gnat  city  of  Parlh.  I  have  bad  very  great  pleasure  in  oumlag 
hm  to-d«y,  and  Imring  yew  1117  tMwnmUa  fimrtk  I  «m  mif  any 
that  In  my  own  mbid  IhaTe  not  tha>  aUghtcat  (umbt  that  the  raeeipts 
ynu  »ri>  antid].itinj.'  •^vill  more  than  f  j|fi!!e».!,  anrl  t!iit  ynti  will  Bnd 
lh\t  1:^  .- I'-iu  fi-  tht>  liue  /rum  NevtciitU  ntrwt  t-s  t  >l2lp^^^*r'l],  snd 
aapeoiikily  wbeci  tiie  line  is  exteudiiU  tu  L^edervtlte,  tbnt  then  llie  trafKc 
over  tlie  line  will  be  su  greiit  that  it  will  be  iteceMary  for  you  tu  incrrMO 
the  number  of  yJlir  cars  and  also  the  power  of  your  plant  station.  1'his  is 
the  fttat  ionlance  of  the  aitablinhutent  ur  inauguration  of  electric  tramsrays 
in  WMtcm  Auatralin,  hot  now  tliero  i«  an  eS'ort  to  be  made  in  KsJgoorlte 
for  Ihe  r«i  iVlhlirnf  111  (if  a  sltciUr  nyittem  tlttrr.  Although  the  paUie  in 
Wcsteni  VuKir.hii-i  liiu  tiot  been  acouMt<iiiied  to  tramway  tmctioo,  they  have 
taken  to  it  very  kiudly  indeed,  aad  kokji«g  at  Ihe  fact  that  fair  Sve  or  >ix 
■wHltiMlhiywrltowtolNiial'iiiflfcitMtjriitMMddiMly.lwu  assure 
ywi  thaadnaltgM«flimab^tbatnMtM9r««iD  iMMQy  tokn  advantage  of. 

At  Katgnorlie,  fr<m  Ihe  •■■niceiitrstion  of  population  in  that  centre,  the 
tramway*  mimt  prote  a  great  suoaws.    l°1>e  op|»<rtunities  ywi  have 

before  you  are  great,  and  I  am  perfectly  salis1;»l  th  it  vciu  could  ur  : 
ha*-'  fi'unil  a  belter  Ijeld  for  your  eoterpriso— >  >^u^  piHiti  ^,!  put*i  pn-j 
' — than  in  the  colony  of  Western  Australia,  and  in  tbstc  ^itatl  nuJ  i^>u(iul^u.i 
«CBtns  of  Perth  and  Ka<g>xirUe. 

CIIAIUMAX  tlianked  Mr.  Morgan  for  iitleuding  the  meeting  ami 
rn:i6rmiiiK  nil  the  informstioti  thrtt  Vioard  had  ltMi*«4  IWB  tha  Other 
«.!■. 

Tlin  resolution  waa  then  put  and  agreed  te, 

.V  SIIAUKMol.DEBaMmlthataattmof  £SO0be  vo|«a  t« Ur. Ilogerr, 
the  miinagiiig  <UreeUir  ia  Aoatralia,  aa  a  naaik  uf  their  gratiBeation  fur  his 

succcesfut  mauaigemrut  of  the  company'a  busioen  during  the  first  two 
>rsrs  of  rmttractton,  and  tltat  the  sum  of  SSSO  be  votad  U»  Mr.  ijomereet, 
11^  ^I  '  nrwr,  M  n  m  irk  of  |patlfi<atioA  fer  hb  MMOMfttl  apMHtioa  of  the 

i-.T^tT  ^ur.■.  Ai.'i    <n.tru<tlM  WW*  doriof  (ba  tfato  ht  bad  bald  the 
appointment  of  engineer. 
Th^  ^tor  toina  diaoMiaiiy  «M  ttaaoiaMMilr  agnad  ta> 

~     *     ■  "    ~  c:  ooiLvii 


Httropolitaa  District  Railway  Co. 


meeting  al 


aompaoy  was  biU  aa  MoodM  to 
JaiMa)Nad  AaMtlM  I 


An 

■anetion  tba 

of  the  compaay'hijitoDi. 

preaidecL 
The  SRCBBTiUlY  (Mr. 

meetini;. 

The  CHAIRU.W  said  :  We  are  met  to  a«k  you  to  raoctiim  our  doiqg 
what  Parliament  h%s  already  autboriaed  us  to  do,  subject  to  that  •awtlm. 
The  paaitaon  of  the  Distrirt  Kaa  haa  basome  deiperate  from  ckusch  orar 
wbkdi  neither  we  nor  you  have  MatrtL  Something;  must  ba  done.  WID 

you,  or  will  j-tj  11 -t.  t.ike  mcasurew  which,  according  to  urdlnary 
h;iDi.«i  [Tp»L-;enw,  arc  .-nl.-ulAti-d  t:  I'ull  v  a  out  of  a  threat  dilemma  * 
Uur  dangers  aod  ditflcoltiee  have  all  arieen  from  two  eaasas  not  foreseea  at 
the  timaof  thafcmtion  of  tbe  Uiatriet  Ooaapaq^,  ThaonOmMM* 
petition  for  a  namber  of  yean  has  aggregated  bite  aa  aaormom  loai  to  m 
m  the  wsy  M  traffic  aud  wa  have  hsid  a  tavte  of  another  csuae — the 
Central  Liml  jii  lui.way — whose  eOeets  »re  viiiblo  immediately  in  the 
alatracliuiti  of  trslba  which  used  our  line  and  that  of  the  Metropolilao 
Kiilway  Co,  How,  for  want  of  a  better  means  of  oommunication,  are  we 
to  make  an  efTort  to  retrieve  the  poaitiun  I  because  if  the  advantages  of 
eiaelrieal  tra^livn  are  ao  great  aa  they  are  aaad  to  be— and  no  doubt  ara— 
nobody  hu  a  greater  interest  titan  ourselves  in  applying  that  reme<ly.  By 
the  infoptioo  of  eleatrical  worltiin  we  shtJl  litivi-  nn  vitiated  atmrutfhere, 
Imr  [ilrnl  v  of  room  to  tonvp.  Mid  «<•  i-in  iiiii;<ini«>  with  deep  deseo^in  into 
the  eairth  and  mtaon  uf  lif  la  and  so  forth,  becaase  we  ue  co  lbs  surface. 
WhM«a«Mifctoani^alMliM9«atlMt«iw«iffiH  ov  la^Mar 
lha  aurfkN  «a  it  ii^  at  a  varf  aaMU  aipaoMi  wa  ara  toH  tUi  eaa  ba 
done,  aod  we  ought  to  do  it,  and  that  is  the  object  of  this  meeting — to 
give  IIS  tbe  means  of  doing  it.  What  sras  speoulatire  two  or  three  yeara 
niTi  U  ri'iw  prrjiH  ilfmon^trstion — thst  our  railway  can  he  "  electrified  " 
nr  ;wa(ile<i  Ui  clpctrii  trHotiriO,  an  t  that  thii  c»Ji  bo  .liin>'  at.  m>ler»ta 
Cinl  tkud  ia  a  very  ikon  Ume.  Are  we  to  do  st  i  1'hat  will  ilepeod  U|iau 
your  vole  to-day.  Wa  shall  have  to  decide  whether  we  shall  carry  out  tba 
extenaive  works  ourselves  or  put  it  up  to  lump-sum  cuotract  with  renpsQ- 
sible  [)-yopl*>.  We  d  )  n  *.  firufew  ti.  >ie  aVniad  in  this  matter  ourMivet. 
It  i-  A  uuvel  rlepirture,  aii.f.  '.  i  lii  -  ihe  speculator  or  oontra'-i  -r  grXis 
no  undue  advaut*ge,  the  latter  miemx  th-i  only  \mmhla  and  proper  course 
I  will  propoae  a  reaolutlon  that  you  accord  roar  assent  to  the  genii ll  Ubta 
tnating  us,  if  you  think  fit,  to  carry  it  out't  j  the  best  of  our  abOilJf.  Wa 
have,  in  eoajuiwtioo  with  the  Metropuliua  Railway  Co.,  loceivad  Uoders 
from  tha  graatlit  electrical  lirtus.  not  only  in  thia  vountry  but  elsewhere, 
«n<!  we  are  adrited  by  Sir  William  I'reeoe  on  the  i-'I»ctTir»I  lirom'^  -.ml  liy 
Sir  .Ii)tm  ^Volfe  Barry  iu  other  lusttera,  to  arf.>])t,  i-lci  ;n.  ily  to  thix 


particular  line,  aod  your  direaUm  are  Ihewielves  pretty  well  satis&od  that 
tbiathbagoanbadeDi^aad  wOl  ba  daaa  pramptlf  aad  aHactaaUy,  if  you 
«4U  ««to  tba  money,  Y«a  will  rewambw  that  wabava  afaeadyoMdoada 


Tlia  CHAIRMAN  novad  and  Mr.  R.  fX  OOILVIE  Meaadad  tha 

re-etectiun  of  Mr.  Oliver  Welhercfl  !ii  »  dir'«!tor,  which  was  apjT-«-ed. 

The  auditor*.  Messrs.  MonkliJMw,  SioDcl.ani  i.',>.,  wi  ro  re  aj.puinlti! 
and  the  (roocadiaga  tarminatad  with  a  vote  of  tbanki  to  the  diaitma. 


hill  fmm  P»rHiin?'-nt  in  which  certain  powers  «t»  secured  «ffft-ting  oa|dtal 
— .wothpr  niotti  Kl,  ill  f  i-jt,  of  dealing  w.tti  thin  quosti  m  uf  wajk  andiuaaiis 
if  our  appeal  u>  the  shareholders  should  tsil,  as  in  our  prewat  cooditioti  we 
cannoi  is^ird  to  rely  upon  only  one  ehaaca.  Kamember,  there  is  a  puUio 
duty  thrown  upoa  the  company  ;  it  ii  aat  menly  a  matter  cunfmed  to  the 
iuiuisdiate  aanHily  of  an.v  particulv  rises  of  ahareholdcrx.  II  we  do  aat 
ooovert  our  nilway  to  electrir  traction  wa  must  go  on  depreciating,  aad 
tlii-ra  h«  no  answer  that  I  can  And  against  other  mllwsys  being  pm- 
11  il-^ti  pjt*llrl  with  jji  osm,  with  the  express  object  ol  il«ouding  it  of  lln 
tralho  which  it  now  possnssni.  Tha  issue  is  too  great  for  aataU  eaoaidera- 
tiooi.  Thia  ii  ooa  of  those  oaqaitoii  wttan  psopla  wbabaia  gat  te  bwrtiit 
ooos  of  iaitlatiag  theee  maararw  muft  appeal  to  the  eoaadeaoa  «f  tha 
shareholders,  without  whloh,  nf  ivume.  tl.i!y  are  helplesn  ;  and  I  ni  ike  tlukt 
appeal  to  you  on  bshaif  ul  iha  biui^i  mil  i  r  iv.ytell  nn  this  o  ir.ivon. 
I  now  move:  (ll  "Thatuoder  the  powan  ot  the  Metrioiiolitna  Uistriot 
Act,  1897,  and  the  MativpoliUo  District  Kailway  .\ct,  1900.  there  be 
ereated  and  issued  £500,000  ordinary  stock  of  the  company,  aod  that  tho 
tlirccUirn  nn>  uithoriiisd  to  issue  mich  itock.  |2)  Hiat  this  meeting  sanc- 
Li'jn<  thr  ncrv  lis  by  the  oompuiy  of  their  bouoiring  powers  t^)  the  extent 
of  £16(>.000  authorised  by  tho  Metrop^liun  Diatrict  Kailway  A'^t,  1837. 
aod  the  Metropolitan  District  Railway  Act,  190O,  by  the  creation  and 
issue  of  debenture  stock  with  aOxedanditaryetoat  praiareQlial  iotaraat  at 
such  rate  not  exoee<ii tig  b  v'ir  awb  pir  aaaaaiai  taadfcaatoiaiiy  dator* 
mine,  |«^ble  half-jencly.' 

Mr.  8.  C.  NOBI.E  aaked  if  Uie  resobltlOM  wan  agned  tA  it  wu  th* 
inteatioo  lo  proceed  with  Ihe  clauses  in  tbs  ecotpiay's  act  by  nhu  h  ibl^ 
xunght  tn  cc«fii<-ste  thf  rff;ht«  uf  the  eviming  ht*leri  of  jierpetual  prefer- 
cucfl  8ti>-l^  Ijy  .i  rfliimjlii-'ti  of  fr  nn  5  per  i^nt.  tn  3^  yjnr  Lcot. 

Tttsi  CHAlHJiA.V  reolnd  that  if  the  sharshoUlan  sanetion«l  the 
rudution*.  they  beUavad  thajr  aronld  ba  annad  with  aaflciaBt  fond*  to 
enable  them  to  appl^  et«c*rie  traeUco  to  tbair  raflway  as  it  eiis<*d. 
T!i*refi  ri'  the  alternative  methnds  would  not  bo  re(|uirrd.  But  if  they 
C  j  jlii  uut  m«i«  tlie  moory  m  tiic  caaonor  proposetl  tliejr  would  hsve  to  go 
to  the  shareholders  for  a  more  stringent  piwsr — rsismg  ituiosy,  in  fact, 
over  the  hcails,  more  or  Irav.  ol  the  preforanca  hoMant  Their  pmpattjr 
couhl  not  be  sav«<l  without  more  money,  and  Unlaw  tbe  ebaraboldaia 
fouoti  the  isoDsy,  or  enabled  Ihe  directors  to  find  it,  Ihey  would  he  Worae 
off  tlian  they  were  now.  As  to  the  Hndiog  of  the  money,  it  sniuld  be 
prm^itfle  to  »-riter  in'o  s  ^-nntt-ict  wit^  ^mio  of  tT'C  fiTi*-it  rl^-eiriral  c^m- 
Strn^-tiiMi  sov]  rnanufAi  turiti<  oiMii (.iiiiei*,  wlj  i  in'L'hr,  in  virtun  .  f  this 
£SOO,000  of  ordinary  aud  £lCi6,lxio  Uebeotures,  entci^  i(iu>  a  larap->om 
'OoatiaBk  to  iaaanto  all  tlte  work  necessary.  Tbw  had  in  hand  a  auiafaar 
o(  iandiia  from  dnna  of  high  atanding,  aad  mb  great  capital  bahiad 
them,  all  anxious  to  get  bold  of  ti  U  i>b.  Tba  ahwriral  iadaatiy  ii  bi 
limited  bands.  It  ia  aoutewluil  i.Mmplicui<:<l,  bat  it  la  pMMa  to  OMlir 
into  a  coatnet  with  eoat  of  tboee  oompaoiea. 
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Ilr.  BAWMNtiS  ia<|iifa«d  iftlifn  wm  an  Auwrtau  qnidif«U  in  eoB- 

tiwtiotk  with  Ute  wonl  "  couiliiutiuQ." 

Thf  CHAIUMAN  wiul  Uieiv  were  i«>mf  .\ui»r»:aii  |i«'i>(>le— ih«  \Vr«ling 
Ixmnu  i.'.tuituiiiy,  i>}r  inuuatve,  but  tlkt>y  were  only  4«iie  tnat  <»f  u  #;reut  niaiijr- 
TIm  liuant  hiui  leD<l<r>  (rum  all  s"r<i<  uf  |>UL-aa  —  :<'>iiii^  from  Au*(ri'>,  n>iii<^ 
frMin  f^l^^IlIany.  »u-.i  noiiie  fri^in  firm:*  iu  thU  fnuiilry.  The  wi'rk  wwtiM 
baTr  I  ::■  I  j  . I  !ie  Ly  a  I'MiihiaatLxD  ni  tlif  jwiim!  of  k*>>i>K  ^i>ii»<?  '>f  iho^it 
pco(<:-'  III  llie  manner  be  b>kil  ilrawxllte^l. 

Mr.  WAI.FOltli  AMrrleil  tbil  if  the  line  wan  not  rd'rtrilicj  li«  l«lioTF<l 
llnl  in  a  aiuple  tit  yntrH  lliey  wnubl  l>e  in  IIm-  Hao'In  nf  a  re^^ircr. 

Mr.  ltOBI^ilVik>N  Mid  tbny  miut  lta««  nwr*  ca|)iul,  aad  Ibe  xciniible 
■nH  >traiKbt(or«Wl4  thtog  l«  «M  tO  tt  ODO*  atkabtut  gv  lting  that 
c;i)>itol.  Tbey  maat  •»«•  tMr  lEw,  and  it  waa  only  hf  that  meetioR  giving 
the  directofii  tli«  |»wcr  t)iey  now  ouugKt  llial  thoy  oouM  *«v«  ibo  Uofl> 
1(  Uwy  tnivelleil  liy  tbe  <  'i-iitnil  l.nn'iwn  lUiIw»y  tboy  found  the  dilfvrcDoe 
in  Incoiniition,  ciimfnrt,  light,  ami  everyUtio^'  elao,  and  tluit  mcaat,  otitcr 
tbiog*  Ijeliig  (ii|UJ>l,  thai  travellers  would  go  liy  the  CoDtrat  Ijondoii  rather 
tban  l>y  the  Diatiii^t.  \^'itb  a  ('"tter  lysLein  of  locouiotiou,  carriages, 
aud  Ughling  there  waa  a  goixl  future  for  tb"  Uistrict,  bul  without  it 
they  mu't  fail. 

nia  naohilioBa  wan  Umd  canried  unanimnuily,  tni  Uie  pracaedini;* 


London  Elaotrls  -OmaibaB  Co.  (Ltd.) 

An  ailjaurnal  meeting  •<(  thi>  cnapany  wa'<  beM  i>Q  Mn  j  . 


r. 

T.  T.  Tviinni"!.!.  pmidc'l,  and  iiaid  that,  when  he  aecej  - ■  !  u  ii  ih 

board,  and  bacaoia  nuuhtging  director,  tbe  fuQ<l>i  of  ilie  cuiniatiy  wcrv 


niarlj  okMHltdi  aad  nanjr  comiiUctktcd  qucvpstl'^u  had  to 
Thaaa  poiiita  hail  twan  elaared  up  now.  The  i  rtucij*]  •ub;eet  vbieli  liad 
it'i!cntfy  occupied  tiic  attention  of  the  board  wai<  tlial  of  fiudiiiK  an  oDini- 
bui  which  could  be  run,  not  a«  au  experiuieiit,  but  uti  commercial  lino*. 
The/  believed  tlfit  a  ^uititble  vehicle  c:>uld  iiou  l«  obtjun«l  iit  jt  inodenUe 
eaat|  aod  ha<l,  tlwrefore,  acnt  out  a  circular  Iu  tbe  vbarrlioldem  advocating 
aidiaiiiauf  recnnstructiou  with  u  vii^w  to  pruvidinK  ttus  aaceaaar;  addi- 
tlmal  fuoda.  The  tirvular  Imd  been  lecMvad  by  tha  ahiiahnlilaia  witt 
famwr.  aa  only  tworeplien  uerL-  uufavouraUe.  Tha  Um  waalo  ngialar 
a  new  cotovany  with  a  L-apilal  of  £100  000. 


Mr.  HAWKINS  thoUKbt  l^fore  the 


'A 


i!  »toil,  mora 


|>arui»lar«  abuald  be  ffiveaul  the  new  ctaiu  of  iiraniKu?  i.i>>j>j!icd  t>  be 


acmiwM 
Tha< 


)  CHAIRMAN  aatil  tka  anniW  tttcy  rrjiwue-l  to  adopt  would  ae.it 
1*1  tiii«ienK«rv,  and  wuulJ,  it  wiu  bftierrrl,  earn  «a', i4f*.-L«>ry  |>*  i::t^. 

Xlr.  HAWKINS  uid  orij^inally  the  »hM»holderii  were  promi-i  I  i.<  umcb 
with  ngard  to  the  comfMny'ii  then  n?pnibu>oe  tod  theae  had  provul  a 
failurv.  He  vrlxliul  txi  know  lln'  im^  >t  the  coa>|iany  rutinitiK  the  new 
type  of  omoibunea,  mid  anked  if  aa  (.aaajplc  u(  the  vehicle  oould  be  area 
in  Kuubkiid. 

Thei'H.VMlMAN  rrpllcil  that  one  ci>uld  b«  aaen  iu  tbii  •  ciuntry,  but 
be  did  not  think  it  pru  In  >  |.i  t  futijn  iu  |>ublic  tbe  nvur  i:  tlir  ,  ,  if u  v 
now  running  them.  i!i  l  ih  il  ooue  of  the  new  onirij  u«i  .  «  i: M  l.c 
jHircbaaad  ouUl  ibejr  IukI  und«r]^ue  a  practical  trial  of  30  contwutiTv  day>i' 
noDfagi  !■  taw  tmt,  wriaw  Uw  aharaheldan  gava  a  deddad  opinion  iu 
UfTvr  at  TaeoMlivctMia,  aad  aDpiMirtad  iba  neharoe  in  ji  practical  thape, 
Ibare  would  remain  only  one  coarse  o]ien,  and  tk>i*  wa«  to  wind-uii  tb> 
company. 

A  motioD  for  reconotrULlimi,  propoed  by  Mr.  AKNOLD.  and  atamideil 
iyllr.  C.  KPACXOI.Rrri  wu  rveotuiiUy  carried. 


BMBH  ELBCTKICAL  ERGHEEIUNO  00.  LTD.  -Notice  .-iv  n  f  un 
extiaurdiiuupr  (puend  nHatiag  of  (bia  oomiau^  at  V^~iui'h<Mier  Houae, 
LaitfoB,  B.C,  <■  Mtmlag,  Jaa.  Mt  mmw,  ta  aaittUar  and  adapt  aa 
a«i«aaiwt  «ilh  the  IMUA  l-ntetric  Ikwtioa  Ok,  Ltd.  >  T>»  tenna  t.r  tb« 

|>rtn>oaBi!  iii;rcemenl  *rt<  iip|«udi>l  to  the  nntice.  The  u  i  i  <■  i  'inBri!  ■ 
' 'l°lie  Itritiiih  Kliwtric  Traction  (  i  >.  ia  a  laiyrrof  (■:•  n  nf  i  ,it  iit!; 
plant  rar<,  A  •.,  and  i»  anxiou*  to  asnuti^ie  ilailf  with  a  uj  uiiif  >.  rul  ing 
< 'omF^kuy  capalilc  of  mneiing  it>  reiiuii'uieulx  iu  thin  direci  >  n  I  liei* 
ro|ulremeDl«  arc  of  .i'cUhji  wbidi  the  works  of  ilie  liruidi  I  'oinpany  ar«  well 
ail.  I  I  -  i  1. 1  hupply.  Wilh  (he  objcvt  of  ob'uinioi!  an  intcreet  in  tbeBniah 
1.'u;m|  iij.  il.<!  U.K.T.  C".  oRcix  to  inaue  fully  tuiid  onliniiry  abaree.  lanUnf; 
for  diri>tLij  1  L.  fi  ,Tii  April  1,  1900,  to  idiareiiolileni  in  the  Hru«ii  t'uiujiany. 
Iiicxcluii  "  [  i;  I  il^y  |iaid  ordinary  aliuKn  uf  the  l!ru>b  ('od]]«iit  linking 
lor  dividenit  at  fioiu  jau.  1,  I^KIO,  in  the  pra(H>rtU>u  of  I'lO  uidinary 
•baraot  Um  |JwK,T.  C«h  for  7|  £2  ardiiiMj  ahana  of  the  IIj  ubU  I'oiu 
pany,  tU  ttaacfir  faaa,  kc,.  being  Wie  by  Iba  IkE.T.  <  o.  \S'lien  an 
cxcliangt!  involvca  tri'  tioii*  of  a  obare  of  the  li.lv.T.  Co..  scrip  will  be 
iiauul  for  >uch  fracdon».  and  xiip  f-  r  fraitiono  am'niDtiog  to  a  whole 
«liare  will,  within  a  limited  time,  be  excliangcal>l«  for  a  certificate  lur  a 
whole  HlukTr.  .  .  .  The  markf-L  value  ..f  the  eNi.»Uiri{  llO  ordinary 
•liarea  of  tbe  15  E.T.  ( <>.  i^  aUjut  £15.  6«.,  »od  c{  the  4^2  ordinary  Kbarea 
of  the  Bnuli  C'^mpanjr  about  iU.16»,  ■  .  .  Td  fadlllata  tk*  carrying 
out  of  this  amugeiiMOt  four  diiaelan  at  iba  BrtMh  Cl»m|nnv 
iMe««r«.  A.  .\yie>-.  A.  II.  .Sauder.-.jn,  K  0.  Stcuart,  and  K.  W..xl» 

luve  tendered  tbtii  re«igiwliou»  cnndili jiialiy  ou  tlie  ailoptiuo  of  the 
•gnwiiiMlK,  the  ItK.T.  i  o.  uuJei  iiikir/  to  p»y  tbem  j;2,260  a«  '  oai|<<uiaa 
liua  for  klM  *f  uOcr.  >uL.j;vt  tu  tbe  Ui  ui^h  Bliaieholdcra  approval.  TlLrue 

VatUoT  Hai  rondM,,  and  Mr.  <  '  ,s.  b.  Huloo' n.<iiiiii.kied  by  thia  lULT. 
Co..  and  Mr.  i:  I'eity  Scllou,  K'lici'd  niaiMK' r  of  tliv  I  if  ujiIi  C«B^ny . 
Mr.  SUter  l/^winli.n  t»t  ii  rie,  ir<|  liy  the  l".jiil  to  fill  the  vaoiiicy  cauwd 
l-y  the  detth  of  Mr  Ii.  H  Van  Tronip.  In  lliecvi  ntof  tbe  af;rei!ment 
being  appiovd  iurtlitrr  iii^recwrut  t«t  MiliuUte  uoucs.  t<i  tuba  eiU«i«<i 
into.  pruvidioK'  fvr  (Jm  wipidy  of  |ilaiit  bf  tlw  Vniali  Cgapangr  ta  tbe 
B.E.T.  i.'o.  ,4ud  lu  •aaoviatad  Qompulai  at  Irfr  cnrrmt  |rieM  laa  a 
■p«cialcoia4duion  «f   far  cent." 


uomo  immn  aid  nuonow  w.  or  Awnuiu  (van.— 

Tlie  limt  annua]  ijencral  uiet-tlug  of  Ihia  ojuipauy  waa  held  on  Uoaday, 
Mr.  ,1.  B.  riraith«.ai(i-.  jun..  prmislliin.  The  cliairuian  *aid  the  Iminfer  of 
the  two  pro|ieTtieii  at  Melbourne  had  not  yet  been  completed,  but  the 
delay  hail  multnl  in  Ihir  cntn)>aai«ii  having  obtained  powcra  uudtr  a  saiir 
Ant  of  I'arlianitut  for  lite  aupply  <if  elcctriciiy  to  the  inipottant  wiburlM 
of  Melliouroa  for  Kjraar*.  At  t  <t-r!'>tig  die  Order  in  I  Viuiicil.  in  the  name 
of  the  cotDjiaax.  Mteoded  fur  a  iwriixl  of  ^  yean.  11ic  generating  ttatioii 
at  that  town  wn^  criiDpl«le<l.  and  the  ploni  had  lieen  tent  out.  At 
I'urt  Adelaide  the  cnBijany  had  taken  over  a  umall  ^.-eueratinj;  tlatiop. 
which  had  b«eii  ran  at  a  low,  bvt  the  revenue  from  which  would  no  doubt 
ba  inariMitd  wImu  cmt— tcoBld  lit  mpplicd  fro<n  the  ceatnl  alalion  in 
Adataida  itailf.  Tha  aeeoonta  wan  ratlier  nx.igrr,  a«  the  iirsRta  fraoi  {be 
MaUHMinie  atation*  toold  ii  jt  l>c  iiKludcd.  owing  to  the  ilclay  iu  tbe  trana. 
fcr  of  tbe  pro):«itie«.  The  only  itcint  .m  tlie  credit  *vic  of  llic  profit  and 
loea  account  wr-^  th''  i  mrr)'  rn  n  dveil  on  the  iOiCOO  prefemicc  thiirea 
irtued.  .mi-juiiliiik;  ■  £10  V'>j  ..ni  interetl  ou  ilepo»it»,  £fi3l,  .\gaiuat 
that  the  lota  incurred  in  woi  kin^  tbe  AdeUido  undertaking  aiiKiuuied  to 
£2,081  aad  amainna  to  laavtog  a  profit  of  £6.013.   <  hit  of  tbU  it 

w(a  |ira)ioaed  (a  pafadlvldand  on  the  prefervnce  iluiroe  at  tlic  rate  of 
6  IierceiiL  jitr  nuuum.  Further  capital  wctiM  sV  .r'fy  hnv.  t  (,.•  rsiaed 
imrcliaae  of  a-lditioual  plant.  Ula  i-  Vl  ulI  t!ip  niil  ir  waa 
eng;ipjtg  the  attention  of  tlie  board.  Tbe  report  and  acciunt*  wct« 
adaytanMMi  the  preferonre  dividend  declared. 


HBW  gOMPUISS,  mTDIORT  BltDin,  it. 

AHfUMir  BtnUR-HUBIlO  CO.  (LID. V  lUi  eraiMBy  waa  n«iil«rtd 

on  Dec.  22,  with  a  capiul  of  £15.093  iu  £1  shared  5,000  preference),  to 
aojuire  from  the  American  Holler  Bearing  <  'o.  aud  Mr.  I..  W.  Holmes 
a  licence  to  deal  with  ceilaiu  tiateiits.  and  Iu  carry  on  the  buainea*  of  iron- 
foundcp.,  cii;;iueen,  \c.  The  firat  direclon  are  I.  W.  Holme*  and 
U.  V.  IIUI  iboth  pcriuaiwul),  aod  tiinv  tu  he  a|>|iuJut«d  by  tha  bubacriboti. 

V.  A.  a  aniOV  *  OO.  (Lm)~Tbi<  coupuqrmanaiitHtd  a  Dae. 
wilh  a  aipllal  of  eSMfn  in  £10  afaaraa,  t«  ac<niir«  the  btuloaaa  of  art 

metal  m  rkeraaitd  uianutaclurera  of  clectrii?  light  filling's,  &c.,  uuder  the 
•Ivlc  of  W.  A.  Hen.iin  *  Co.  Tim  »ub»< riliera  are:  *\V.  A.  S.  15en»oD, 
•H.  f.  M.irir;iT  T.  v,-T,v«,  *t:  Hin»..n  (J.  11.  Denaou,  Mrf.  V.  M. 
Heir«on, -ti.'l  -Mr^  1\   t '.  MArilli'-  r.      '  lii  .t  1.M.ctor» 

BOAKDMAM  EL£CTKICAL  PATEHT8  CO.  LTI>.)  -lt«eiat«>red  l>cc  ZH, 
With  a  capital  ol  £2,0CO  in  £1  (ihaii^,  to  carry  on  tite  buiiiKs«  uf  maan* 
facturing  electrical  eugineen^  deetrtciaiu,  iuaauf»ctut«ra  of  and  daaleia 
in  electrical  appUanced,  \c.  The  ■ufaaccifaeia  aia  W.  C  Edvavd^  T.  J. 
Uwarili,  J.  H.  Couliou,  i  roat,  W.  H.  Hairvagr,W.  H.  C.  Boardman,  aad 
K.  It  lliardniau  (electrical  engineer}. 

OOLET  ELECTRIC  WORKS  (LTD.)  -  Itegi^tend  fin  Dec.  22,  wilh  a  cajMlal 
•■it  £3,C00  in  £1  kharee.  tu  carry  on  the  liutir>e«  of  elactricianr,  luecltaoical 
x'.ul  *:.i?clrical  engineer*,  Ac 

EWABT  *  808  aTD. i-Uegiatet^d  Dec  22.  with  a  c«|iital  of  £36,000 
in  £1  •iLarea,  to  carry  on  tlia  bttdMat  ot  IMtal  IMtiieM^  aai" 
electrical  engineeni,  kc    Mr.  G.  Raiart  i*  tbe  lint  aola  djrecMr. 

KIBE  FUKGBA8E  ELBCTBIO  «I1l»0  00.  (£».).— llagielcted  De«.  SS, 

wilh  a  capital  of  illO.OOO  in  £1  >ihare>>.  to  eupply  a|>paraUia  for  and  eMi- 
nected  with  the  trannuiianiim.  di^tributinn  an<t  uae  of  electric  curn'iit  f^.r 
light  and  |»iwcr.  The  «ul"ciil>rrit  arc  l>.  .\,  Clarke,  H.  T-  Kull'.i  n- 
•ultiiig  aagiaear  ,  J.  J.  A.  Keak.  1'.  V.  1'.  Kutter,  >>,  Clondtsl^y,  A,  l'« 
Hhu  k  and  F.  W.  Ultck.  Tba  fint  dirfcton  an  K.  HaUj  1^.  lima,  and 
II.  T.  Kattar. 

M«X  UM,  <UIBL>— KngiahiNd  D».  tt,  wlOi  •  «a|dtai  ot  iSl^MO  ia  A 
•barei,  to  oaiTjr  ao  kin  buainaai  al  daatridamh  ateelrltal  and 


KHomn  f  BunrAT  am  milwat  tupro'i 


Abafdaan  Corpaimttsn. 

'Ifirtnioghani  Tramways. 
BUckpool  Corporatiou.. . ; 
Black|wol  and  Fleetwood 

Bolton  Corporation   

Bradford  Corporatloo... 
Briibaoe  Trama  ......... 

'Brtttol  Tnuua  A  Carriage| 
•Bueuoe  .\yr*it4  BelKrano 
Central  I.uinl  u  Railway 
City  A  South  LoodooBy. 

CorkElec.Tnuna._  

Dover  CorporatioD 
Dublin  A  Lucao  Hly, 

Dublin  Uuited  

Dublin  Sfiu'.herti  Diat... 

*|||H1,1l:,1  (  ■mIJ..,],,-!    I,  .. 

'OUagow  Cwjioratioo  .. 

Hull  (AM-poratioo  

'Uverpuul  Cofimntion.. 

UnrtMMlOfariMndBlT. 

4*1 


wcckt  Amount  I 


£ 

2i,i6e 

117.442 
28.410 
l'J3 
54,640 
23,377 
37,662 
3.685 
57,776 
122,326 
2,018 


+  3,076 

+  4,942 
+  7,684 
+  62 

+  7,788 
*  1M» 
+  918 

+  5,723 


6,yJ0  i- 

70  + 
5i461,  ■ 
7.56}  + 


874 

672 
14 

678 


ll,&3o 

•14,378 
1,64* 


+  1.716 
•l-aOkt28 

+ 


'rMUydaeMaaL 
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MRiMcn,  ke.    Amoogil  Out  ttttaribm  H*  V.  W.  J. 

T.  I'vk  (fleet  I  unl  iMigitMnX  «Im  bto  tht  Bnft  direcUm^ 

RIKBS  aOTOK  VZBIOU  00.  (IID.)— R((!»Urecl  Dec.  32,  with  »  opiul 
of  £1,000  iu  i  l  -chirr.,  tij  ni  iv.ufncture,  •cll,  let  on  liiro,  and  deal  in 
e!i-  ir.r  u.mI  1-.  >i  1     ■•!      ;''-<■-  vehiden,  Utindio.  tlviuR  machioM,  Ac. 

8TAKDARD  ELECTRIC  CO  LTD.  -H^Ri-icrtfcl  Dec.  22,  wilU  »  capiUI  uf 
£10,000.  in  ill  .l.iirr^,  in  l.iKC  ,r, ,  r  tK-  l.  ivinriM  of  llw  SUinlirJ  Kl";lni. 
Cll,  Md  tu  vnrry  on  Liutinrjii  u  «rt  mi  inl  worker*,  cJnclrkiil  and  i^eueral 
eaiiMinb  «l«cUi«iMM,  BMlilihctiuww  of  •Uotricd,  witnlific  and  othi>r 
•PfMtnr.  ka,  Tbe  nlMcribar)  an  It,  J.  Orarn  (elastrical  eiigiitt.vr),  C.  P. 
•  luiin  '•'(•'etried  aarineprl  M.  MxcIp^u  i<';<-jtri«al  at^innr),  B.  J.  Btfccr, 
u  .  'ivi..r,  .MiaA.B.»if  i''n.  .  ah.lMi^a  .M.  F.  Coomba,  TboGntdlieolon 
arc  It.  J.UiCDO,  CL  R  Uunu.  and  M.  Maclean. 

r-~—   — — ~ 

GIIT  lOTBB. 

HEHOItAIISA. — Bank  rate  S  per  cent,  (tiuce  Jan.  3,  1901).  Price  of  aEIref 
29ijd.  fier  oi!.  (Jiim.  10  .  Cuuiuila  (21  (wr  cent.)  97  ,  a — 95  ',  for  money, 
97|i— 97,'„  foraoouuvt  i  2i  i^rL-cnl.  ?7— 97)  ;.fan.  10).  Sluclts and  Sbarea 
Cinitinuatiaa  Dajs,  Jan.  11  and  2!) ;  Ticket  Daya,  J^i.  15  and  30  ;  Pay 
Oajrii  Jan.  16  aad  31 ;  Miaisg  .Share  Carry.orer  Dayn,  Jan.  11  and  28. 


CO.  I  LTD.  >— An  interim  diridend  at  tbe  rate  of  6  per 
cent.  |nr  annum  for  tlic  half -yeiir  to  Sept.  30 1  [laj&ble  28th  inat.)  baa  been 
devUred. 

ELBOmC  001I8TKUCTI0N  CO  (LTD  In  ir.h  r  (o  |>ioTtde  capital  fur 
furlber exteaaioux  lUta  louiikiuy  ate  'iirL-riui;  f< <i' eu  'k i  i|<li.jn  tu  tbe exialiag 
Kharcholileni  12.500  l2  7  ]vr  cent,  j  celereuce  4ijre<>  at  £2-  lb-.  \Kr  thitre. 

MARCONI  B  WIRELESS  TELEaRArB  CO.  (LTD.  Al  .iji  nlmnnliiury 
mtetiiiL',  heM  mu  W  .^hiMilay,  Ibr  rcKilulMii  i>n   llic  18th  ulU 

alteriiit;  l\tf  Mii.'.ut    f  auocUtion  w»>  cnntirinr  l. 

HERNS T  ELECTRIC  LIOBT  ILTD.)— The  iuljuumeil  onlioary  general 
■iMtioK  will  be  bald  U  WMtarfMMr  I'alace  HottL  &W.,  m  Kri<Uy, 
Jan.  IB,  at  2:30  pan,,  aad  «U  Im  faUeweil  br  an  ramoiiIillMT  meeliitg 
a  rawtutinn  far  awtdk  alXwrfione  te  th>  artfclea  of  MaociatinB. 

 A  wsmvuia  owb.)— a  amwi  nc  of  ajsat 

AnI  moftir^diibailMNiotthiB  iryodicat*  wilt  take  place  on  18tn  &ib 
mOS  mBAm  MWICSB.— llte  stock  EzcliaoKe  commitlee  turn 

lieen  axke"!  I<>  tin-  U:- iV.it  i«!ui-  mi'  £1T7,9S1  tterliug  1  [ler  ctiil.  fiOO 

yea!  debcnluii  ^'  '^r.-  (.'".•nj    ri C»Uf  C<*.  to  he  i|uoiril  in  tlw 

official  liat.  The  committee  baa  aUo  ordeitd  tito  £260,000  44  per  eaot. 
lint debeotare ttozk  «l  tint  MnMu  aVwwmn  Ok(Ui.J,totmi 

in  tlie  liat. 


BLKCTRICAIi  COMPANIES'  SHARE  LIST. 
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GiraWOOD  &  BATLEY,  Ltd., 

LEEDS, 

BLBCTRiCAL  BNOiNBERS. 

Four-Pole  Motor  List^  ■•.  274  e, 
NOW  READY. 

ALL  Sizes  Hi  PROGRESS  FOR  EARLY  DELIVERYm 


IMPORTANT  NOTICE. 


n 


Electrical  Trades'  DirectoryiHaiidbook 


NEW  NAMES  AND  ADDRESSES, 

CORRECTIONS  TO  EXISTING  ENTRIES, 
SUBSCRIPTION  ORDERS, 

ADVERTISEMENT  ORDERS,  ^ 
MISCELLANEOUS  INSERTIONS, -« 

VHm  IVBW  (XMl)  BDIfTIOlf  off  iOam  1 


(THB  TBAB-BOOK  OV  THB  OBBAT  BLIOIBICAL  MOIIIlimyO  nOVEBUOir  AKD  IMDPBTBT) 
Uoat  be  anai  in 


(latest  date  ftbont  January  SIst).   The  book  (with  the  vast  number  of  new  naaiag  and  addresses  and  correotiona  to  last 
year's  entries  whioh  occur  during  Janoaiy)  wiU  oe  published  as  osaal  about  the  end  of  January  (oorrooted  to  Jaooary  Slat) 
ndflte  ud  sdiMte  irock  of  Um  Und  vm  paUia^^  Aboai  1,700  dowly  bat  abady  frinted  p^M. 


and  will  lorm  the  mmt  oomnlete  m 
- nbtfiv  to 


ELECTRIC  LIGHT  a  POWER. 
ELECTRIC  "BULK"  SCHEMES. 


  I        post  firaa  (DJL}t  Mttah  Ootontaa,  T/O; 

aate  te  SataBripMoaa  (yaqrabl*  in  ad  wart,  tmmmnr  9M,  1901. 


ELECTRIC  TRACTION. 
MUNICIPAL  TELEPHONY. 

a/-  (Unltad  ■tataa,  a/-}. 


UJL,  9d.:  OotaadM.  tmi  abroad,  2/-  (ItaMad 


OFFICES:    1,  2  and  S,  SALISfiU£Y  COURT,  FL£BT  STiiEET.  L02jD0N,  £NGLA2<D, 

AIRD  ALL  UUmra  BOOnULBB. 
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THI  KLKCTKtOIAH,  JXKVAIir  19  IMl. 


8PECIAUTIES. 

WIRES  ikD<l  CABLKB  up  to  one  tt)ti«re  inch  Mclion  of  ovpfxr  intuUtcd  with 

Vulcaniaed  I  Ddiaru)jb«r. 
HIQH  INSULATION  VULCANISED  INDIARUBBER. 
LOW  INSULATION  VULOANI8ED  INDIA- 
RUBBER  «>mhan<Ml  with  (crrat  Machiinicm]  Strcagth 
iJurshilily,  »ni1  •uitAbIn  for  liighwt  Workin 
Preaninm    'I'he  mwt  Kcniiomical 
ui<]  RcltaliW  Cable  fur 

Central  Station  — '  *  A 


CO 


'\ 


it* 


HO- 


LEAD 
COVERED  CABLES. 
CONCENTRIC  CABLES 

of  all  Descriptions. 


BOARD  OF  TRADK  CABUES. 


AGEftCieS  intt  STOCKS  In  LONDON.  BIHUIHOHAU,  tnd  GLASGOW. 


SOLE  MANUFACTURERS  of  '*  BLAGKLEY"  TAPE. 

THK  IlKUST  TAPK  Kolt  olTSlDK  (  uVKKIM;  IN  TlIK  MAliKirT 


THAMES 


DYNAMOS 
MOTORS 

ELEO.  DRILLS 


The  THAMES  IRONWORKS,  SHIPBUILDING  &  ENGINEERING  CO.,  Ltd., 

THAMES  ELECTRICAI.  BNQIHKEBINa  WORKS, 

BLACKWALL,  LONDON. 

"  iEJ)c  <!3lctt»:icirtn  " 
ELECTRICAL  TRADES  OIRECTORr 


AND 


Ml    1,   fl   A  3,    BsfcllMtmry   Court,   Vl««t    Bty t. 


HANDBOOK  FOR 

will  W  riibllilii"!  ai  niiijil  •loot 

or  JJ^MUARY 

Aad  Kill  o-iDlnlii  all  lb« 

AUDITION)*  1114  roRKemoNit  to  KAim 

•nil  AlUiRK-'I^KH  which  an  inada  la  tlw  Im- 

i^<,\xM  monih.  ci  DECEMUR  x"!  JAwuurr. 

80  .      the  ehaiiKva  In  Xaawa  and  Addraaaaa 

Ui  IMreoCfy  pilrpmn  «r«  »ir«ctf<l  In  I>(C«IBb«r 
aii'l  JaBMar;— M|un'>all7  In  January, 

Nfw  Natitca  Aiiil  Atldroaaca.chaniroalDnliUBIt 
I'.iitriM,  Kubacrlptioo  nml  *<lrenl»»«nlOrlMi, 
A;c.,  muit  bti  •cnl  In  AT  ONCE,  fait  rarUnUl*, 
In  Kn^Uak,  FreiKh  ur  Umnaa.  fn*  bf  yoat. 


DjlVEr,PllXMllN&CO..L»(;«iB 

Sngtnecrs  an6  "SSotfcrmoftcrs. 
Speciality:  STEHDT  RUNNING  ENGINES  FOR  ELECTRIC  U6HT  INSTALLATIONS. 


or 

VartattU  u4  ■Mnl-rartebto  taclaM 

(MBl-nzad  iBClsM  ud  BeUan, 

■orlioBtal  Xactaaa. 

Tartlaal  taftaaa  aa4  BaUan. 

T«a4aii  iBgliaa,  llaipla  aa4  OMiy«mB«. 

frlpla  ■  Irpa  mini  laglaaa. 

Oarllia  asl  Trip  Oaar  ■■(teaa, 

■orlainUi  WladlBf  ■■yliw 

All  Oompraaaara. 

OompoiiA4  Ptarubla  *  laail-Partabla  laflBM 
Vartle&l  Holatlnc  Inclaaa  and  BoUan. 
OompovBd  taml-nxaA  brtMa  ud  BoUan 
Oaaapommd  ■arlnmtal  nzad  TtflBita. 


Englnea  of  all  tlx**  ap  to  1 ,500  h.p. 


%  t 


R2 


n«  "BOOIOBIO"  loUar  la  eaa  of  tba  I 
•laAlB  caoaratora  bafora  iha  pabUa  aM  aalJP 
lor  am«laa(7,  bat  far  laoaoaij  aa4  Dats. 
UUti  Tttla  Bollar  aoatalaa  partlaalaily 
(oe4  faMaraa  aad  blill  qoalltlaa,  and  ta 
BUBO  AOOPTID  riBT  LABOILT  rOK 
OnmAL  lUOTBIO  UOHTIBa  ITATlOn, 
■lUa,  aaA  FAOTOBm,  Ml,  VITB  OUAS 
■VOOBU 

0*rai*a,  I— "  ■aaax,"Vartlaal,Looo 
motlTa,  "  laoDomla,"  tefatj,  Walar>Tab«, 
KarlM,  and  otltar  BoUara, 


0.  P.  A  M.  Ml  MBIIS  m  MMUM  ITIAII 

Miuit  ar  miT  NKtirrios. 

4a  A/rcr  holu  orillld. 


TeUtnfkAMrmf'rAXMAM.OOLCBMaTMM.     rsMauB*  rAtMt    aoamemla    BtMB  BaUar.  lOlUn  BAH  IP  Tt  tMlb  ■NKUC  PIUIMi 

Oatatocna  and  full  particaUn,  with  Photoa  and  Prioaa,  poat  traa  on  appUntlao  to 


OAVEY,  PAXMAN  &  CO.,  Ld.,  Engineers,  COLCHESTER. 


X<an«OB  Ofnoal   TS,  «tUEE:M   VICTORIJI.   BTRKW  B9.0. 
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^Mt,  Sum,  by  hk  caoinl  iMtoN^  MfiiBMI  in  aliilfMt  in 

OUT  oolTimns  to-day,  has  ahown  th&t  the  application  of  i^ien 
Ufio  reaaoning  to  Ihe  problems  e?ea  of  air-wiie  space  telegraphy 
.nuqr  Itftd  to  lawntloiit  tihiguit  ud  vidiiiU*.  HItlMito  tha 
-jtmHopmcQt  of  Ihh  pirlicular  kind  of  wireless  telegraphy 
Imw  been  left  in  the  hands  of  experimeittera  who  have 
Mama  to  tho  looluroa  to  ha/n  workad  on  bUodlj,  tbovgh 

pluokily,  apparently  unguiiiptl  hy  science  anri  indifTerent  to 
its  adTaoaamint.  Prof.  Slacy,  though  starting  late,  has 
Hum  tiwn  amrtahm  his  pkldlag  pntkeanen,  aafl  baa 

enrirhnS  reience  by  hi.s  lucici  expoaition  of  the  principles 
gOTeming  the  action  of  the  air-wire.  He  has  merely  substi- 
tatad  thought  for  drudgery.  HU  appUoalioil  oC  Am  feimple 
principles  sat  forth  in  hi?  leotoea  to  hk  baaattfal  in?eiition 
oi  tfia  aitanttflii-wiiab  baa,  baaidaa,  nmcmd  the  diffiaultiss 
«MaDd&ng  ttdaa  atompiharie  disAargea  freqnent  in 
and  diaastnm*  to  the  eflSoiency  and  continuity  of  wireleas 
.tdegraphio  oommnnioation  in  thundery  weather.  We 
lieartUy  oongratnlats  Prof.  BiAuy  upon  the  scientific  and 
fiMtigal  anacan  to  which  bii  teaaaiabaa  have  attained,  as 
well  as  npon  th*  LuiMiial  noOgnttioB  wiiioh  tbqr  b»i» 
brought  to  kim. 

The  pleading  of  the  London  electric  supply  undertakers  for 
M  alfcetatioo  in  Bala  B6  o(  Uia  Boaid  of  Trade  Begulations, 


and  whoee  hardahips  we  have  had  ooeaaion  to  allude  to  mora 
than  once  in  our  colamna,  ia  taking  affect.  The  regulatfam,  H 
will  be  rememli  re?!,  rnfera  to  changes  of  declared  pressure, 
and  lays  down  that  ao  ehange  shall  be  mads  in  the  pressure 
sappUad  to  any  oomanBiar  al  tha  date  lha  wgafaillmit  wwa 
originally  sent  to  the  "undertakers"  by  the  Board  of  Traile, 
except  with  his  cooaent.  A  few  eintankeroiu  consumers  did 
wifldMld  theb  oimaaDt  ia  tba  aaaa  ol  aooM  eanpaniM  daaUag 

t'l  tj  iri;--  ovpr  from  100  Volts  to  20O  volts,  and tho undcrtakiDgs 
referred  to  combined  to  make  a  lepieaaototioB  t}  the  Board  of 
Tiada  cm  iha  anbjaeL  An  advatliBaaiant  waa  pobHahad  to 
our  last  igguo  annonncing  that  application  haiJ  baoii  midi!  to 
the  Board  of  Trade  to  altec  the  regulation  to  read  ai  loUows  :— 

DedlNd  INMM  at  COinQBMIB*  TMninals.-Iie(ure 
flwnelag  to  give  aeepplf  el  matfj  (•■ajr  i—wMer,  ib«  uodertalieni  lUall 
didii*  t»  sash  eaasimr  tka  ooDaUat  pntMre  at  wUU  h  thaj  prupoaa  to 
ratUstiroiiiila  The  fnMuw  eo  declared  «l  eay  pair  of 
miiiiali  iMl  aoa  at  any  tiaia  Im  alUreil  or  dtpirMd  Iraoi, 
ia  «auiqa«iee  ot  aay  aatluiriied  altoMtfeo  of  tht  oMTMpoadine 
MVa.  to  the  AM*  al  a  UmnilloniatiDa  tt  mergj  oo  the  oa- 
{  jmaiiia  the  udatakm  afaall  gim  the  eMMamer  the  choice  of  * 
wpp^ateUlMr  at  tmidUhiaBtpnaHMihaaeef  which  ahall  be  approii- 
imtaTj  heU  the  ethar,  aad  ia  aaak  aiaa  the  preaiure  •»  <'hi>Ma  ahall  bs  th« 
dsohmd  aomlHIt  yUMMWi  VMtiM  that  do  change  nhaU  be  mtde  ia 
the  fnmm  el  the  Hprir  *•  mrgmmimt  whMiat  the  data  of  thnm 
r«giiliitkat  •»  laiyliea  wVk  aiiipty  ft*  uatetakm  cmt*  nuk 
tefHewiwJiiWMfimny  ii^  tawim  At  tmttittktM  mvi 

Mc  eoimiaMr,  er  fiOttnf  wfrtrnM.  «  imji  ie  MUM  Igp  an  •rNlni(o<> 
appoiiUid  hg  the  Bimi  of  Ttxki*. 

The  words  we  have  itallolsed  are  neir,  and  it  is  propoaad 
that  thay  shall  replace  the  words  "except  with  the  oonaant 
of  the  constimerfl,"  wliicb  are  the  objectionable  oaot  in  tha 
preaeni  rigilatioo.  As  a  consamer  will  find  it  difficult  to 
pat  forwntd  a  valid  reason  to  object  to  the  above  change,  it 
may  be  prediotad  that  tha  amandad  Eagalation  will  aooB 
become  law. 

The  short  Paper  an]  dieco8<iion  on  aluminium  at  tlin 
Institution  of  Elaotrloal  Engineers  last  week  afforded  a  good 
aianpla  of  tha  fflftoaaa  batwaan  Ibaoty  and  pnatiM — 

between  enginotring  on  paper  and  the  engine sring  of  actual 
oxparicooe.  Mr.  Kkiuiuaw  re«d  a  most  interesting  Paper  to 
prove  that  ahmlnisiB  wiia  waa  aiiaady  ahaapar  tbaa  aopper 
wire  if  eonduetanoe  were  taken  aa  a  basi.'^  of  comparison, 
and  tbat)  axaept  for  i(a  liability  to  corrosion  La  certain  bad 
aimo^lMcaa  It  might  aaaaauieally  dispUcs  tha  latlet  matal 
fiuf  OWtlMtd  aonductors.  In  his  figuru:^  however,  Mr.  Kvk 
9HAW  had  apparently  forgotten  that  windage  should  be  ao 
important  element  in  Ilia  aakalnHon,  and  bad  mafda  ao 
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allovMoe  tar  a  gmkmt  nmnber  of  polw  per  mOa  nqoind  by 

hh  alutijinium  lines.  The  fullftcy  of  thiH  was  oliviouH  when 
Ml.  Uavky  goi  ag  and  nlated  bow  he  bad  «reot«d  Bome  miles 
—not  nuMlj  Sttb  liBglhi— of  •tnnrfBk.m  line,  vf  tii  tbe  nanVL 
that  it  had  katn  blown  down  by  tbc  first  severe  gale.  Kor 
does  it  appear  that  tbe  difficxilty  of  joiiitiBg  baa  jet  be«n 
solved.  Experiment  is  needed  before  it  ean  be  d^nitely 
determined  to  what  cstoat  alaDriniuB  can  nplaoe  copper  for 
electn'pa!  pnrpoEies.  To  a  Isrg^  extent  this  must  be  of  a 
pcactical  nature,  sQch  as  in  the  list  of  instances  cited  by 
Ur.  KiBsiMw  Id  bla  Pkpor  aad  In  tbo  tiiab  irbieb  Ibo  Post 
(ifTice  13  making  ;  but  there  rctntiins  much  to  be  done  in  thu 
laboratory.  A  series  of  determinations  is  requited  of  tbe 
fetatiw  oottduotltlty  oad  tauilo  stmiglfa  of  »1aniittiitm  of 

Vftnouff  degrees  of  purity,  ani  similM'  test >  of  tl;i-  most  pro- 
miaing  aluminium  alloys.  We  bad  hoped  that  the  result  of 
aomo  sneh  tniMlifktloiM  irooU  ham  bcon  bMoght  fotwatd 
iD  oonoMtba  vitli  Mr.  Eombaw'b  P«ptr. 

Ni:\^-sFAPBB  Boienoe  is  usnalty  of  the  Ijioadest  kind  of 
bamoor,  but  for  an  exceptional  esamptu  of  the  truly  subilu 
Una  flonaisiia  «s  to  «he  2Mfy  JVbff's  Tscaioa  of  tbti*  Post 
ftfficG  oxpmmont?.  As  u  good  start  our  daily  contemporary 
sagely  aubstitutea  "ptauitum"  for  "aluminium,  aud  then, 
ttfldor  ibo  miitbfTOTokiag  title,  '•Copper  ».  FlatioaB."  it 
proceeds  as  follows  : — 

A  m  iex  nf  •ipcriinetitu  an.-  lj«iiig  c.inieil  on  bj  the  l'u«t  "(lice  t«l<f(rsph 
•  >ffiml«  wilh  the  olij«ct  diKorenng  «lielli»r  ptminum  f  uv.  s  g'"d 
sutciitute  for  c«il>p*r  in  t«l«gr*ph  nni  tli'pph'Mi*  wii**,  i'  .itii.uui  oaU 
£1!'0  1*:  t      -lad  I  '-  I'    i-.iiy  l>c    lii'ii'  rd  .u  f        £C0  t    £30  jk.-'  ton, 

Mcti  lf  u  guoil  tui  that  of  the  tivit  expeusivi/  mtt  <1  The  lwL<  have  cstAl>' 
lUliffJ  tite  ful  that  the  life  of  a  platinum  wii  c  i-  >.hiiiler  than  tluit  <>F  a 
<■<(>]«[  mivt.  M  it  i4  iiioi''  - :i»!T[itil' I-  t  1  »t  I  ■«;>!, oiic  nctioti.  The  t«ct« 
eairiwl  out  hr  'f*.!  g  r.-^  s\  i  mile  ^engUi  of  p1:ilitium  wii«  near 
ll  ii  ...'y  »  i.riKhli'nit  [i  \-:  wlih'li  tbe  atraoiplteie  ig  heavilf  cha.'K<:->l  Tiuh 
*uj]>huruua  Tapooi*.    It  ba«  h«cti  piaHically  decided  nut  U>  ua«  plaUtiuiti 


Thi»  Spread  of  amatlcring^  of  scientific  knowledge  amonf» 
the  general  public,  liowever,  in  frequently  not  uii.'i«;ly  huiiior' 
ous,  but  is  also  responsible  for  a  number  of  ideas  that  art 

mi8clii(!Vou«.  SometimoB  reports  of  doloterious  oftVctE  of  electric 
currents  are  endowed  with  a  suffioieut  amoimt  of  verisiiiii- 

litoda  to  onaUo  ibaia  to  bo  oMoptod  by  tbe  li^  pteaa,  or 

to  be  passed  from  month  mouth  as  new  Roientifio  facts, 
One  of  the  latest  soares  of  this  nature  is  the  statement 
fhat  poMOgaM  tftvoUbig  hf  doetrio  tmmwajs  or  njlmya 
are  liable  to  have  their  watches  Fpoilt  by  magnetisation.  It 
is  well  known  to  electrical  engineers  that  watobee,  unlenti 
apooUDy  ooDatraoled  Iritb  Boii-iBa«iwtie  puto,  om  per- 
manently affectoS  by  being  brought  once  into  proximity  to 
a  dynamo  with  powaif  ol  field  magnets  or  a  strong  straj  field. 
But  tmetioB  moton,  of  ooonn,  on  qotte  pHTOntoS  by  their 
iron  oaaca  from  making;  their  prosenue  felt  ia  such  a  manner. 
Notwithstanding  this  fact,  it  has  boan  neoasaaiy  £or  •  large 
eUetrie  InwtioB  andertakbig  vorklag  fn  •  town  in  ibo  Horth 
of  England  to  iesue  a  statement  that  there  was  no  ground  for 
tbe  belief  that  tbe  watehos  of  their  janrnwiprn  bad  been 
damaged  by  magnettntioB. 


SoMK  eorioiio  fUngB  war*  swM  by  waU-known  aelaiitiatv  s( 

the  recoDt  conference  of  tioience  teachers  at  Chelsea.  Prof. 
U.  £.  AsMSTaoiio,  who  is  nothing  if  not  origiMl,  waatad  to 
•boUah  tbo  word  "  Mrianoo,"  at  all  ewBla  from  Amimtuj 

teaching,  and  to  bavo  "  nous  "  or  "  knowingness"  used  in  its 
place.  Girto,  h«  aaid>  ought  to  be  trained  "in  domestic 
knowingaaaa  "— ndwteiW  fliat  may  mMn ;  and  he  thought 
tbe  essence  of  tbeir  domestic  education  ought  to  be  to  learn 
"bow  to  weigh  tfaioga."  Prof.  Llovd  Moruak,  of  CriAtol, 
inclined  to  tbe  view  that  a  ooienoe  teacher  ignuraot  of 
psychology  is  "  something  of  a  quack."  It  surely  augurs  ill 
for  the  future  of  eleiuentiiry  scitince  tc.icliinL'  wfi  -n  -i  much 
attention  is  paid  to  fads,  and  when  faddists  are  la  liij^b  places. 


Election  of  ^ce-President  of  tlie  Acadimie  des  Scienoes. — 
At  tbe  meeting  on  Monday,  the  7tb  inst.,  a  vice^presideRt  for 
the  present  year  was  elected  by  ballot.  The  vice-president  was 
to  be  chosen  from  one  of  tbe  mathematioai  aoienoe  aaetions. 
The  number  of  voters  was  56.  from  whom  M.  Bovqnot  da  la 
firye  oht.iined  51  votes  Rml  M.  Mawwrt  one  voto 

The  Royal  Society.— The  following  vi^rt-  amr.nf;  the  Papers 
down  for  reading  at  the  nireling  of  the  Itiiyal  .Society 
yosterday  :  Kverahuit,  on  "  \\  av('.l(>ni.;ih  IJecermination^ 
and  CiiiUeral  lieaulta  obtained  from  a  IV-taikni  ExamiiiMioa 
of  .Spectra  photographed  at  tbe  Bolar  Eclipse  of  JanuaiT  22, 
I8!)s,  '  and  T.  .1.  liaker,  oa  "Tba  Tbouoo-Chamiatry  cl  tte 
Alloye  of  t  oppur  and  Zinc. ' 

Cable  Intermptiooa.  DaU:  of  in(eiTupU<Ni 

...  Jniie  21, 1899 

Pant— Mamahaun  Mar.  8,1900 

Ci.vniii-    P:u!u'4ro    .....,...«.......,,..,„.,,,,,„...     Nnv.  2f>,  190O 

I'rrniinliuc'o  -  lloank   <.».m..,,m.~w......   N  ■ 'V. 'JP,  l-XK) 

Faimciuth-Kilbao  ........„.»..«>   Dec.  28,  1900 

Murwiittoa— Bu«a]Ma..M,..n,M..~>   Jan.   7, 1901 

Shangluii— FoorhoW   ,Taji.  16.1901 

Shaiigh*i— .\mojr   ..   t,u   17,  1901 

The  Boiler  Explosion  at  the  Crystal  Palace  District  Electric 
Supply  Co.'s  Works,— The  Board  of  Works  has  issised  its 
report  on  the  enquiry  it  mada  into  the  disastrous  boiler 
explosion  which  ooonrri-d  at  the  i'ry  5tal  Palace  District  Electric 
Supply  Co.'s  works  last  July.  In  our  issue  of  September  7, 
1900  (Vol.  XLV  .p.  749),  we  gave  a  full  account  of  tbe  enquiry 
and  the  decisioo  of  the  Court.  Tbe  report  last  issued  ia 
pnwtioaUy  a  lepetitloo  of  what  was  paUidiad  tban.  ao  tteie 
is  no  noccBsity  to  re-op*n  the  snbjee t  now. 

Wireless  Telegraphy  iu  tlie  French  Na\T.  The  Paris  eor- 
re.tpt)udont  of  the  .'/"/ainj  I'oni  .--tated,  last  week,  that  tlie 
French  Mediterr^inean  squadron  h&A  received  or<Jer,'?  to  engage 
in  a  decisive  series  of  wirekan  ttleLjraphy  e\poriineuts.  All 
the  ves.wls  compoBing  the  fleet  would,  he  aiid,  h.  fitted  with 
'  wirck-ss  tck'graphic  apparatus,  aijd  it  wan  believed  that,  after 
theHe  experiments,  nil  nhipd  in  the  French  Navy  would 
be  similarly  equipped.    Ho  added  that  tbe  Mediterranean 

Soadron  was  also  to  experiment  with  an  impioved  antam 
alcetikligbtaigBala. 

Submarine  Telephony.-^Telegrapbio  duHpatibes  from  New 
York  announce  that  Dr.  Pupin's  inveotion  of  a  system  oif 
submarine  telephony  lias  been  sold  to  the  American  Telephone 
and  Telegraph  Co.  for  $200,000  and  |!7,500  a  year  during  tbe 
life  of  bis  patents.  It  will  be  remembered  that  Dr,  Pnpin  has 
been  experimenting  on  an  artificial  c<tb1e  in  whioh  ho  intro- 
duced distributed  arti(;cial  inductance  as  indicated  by  Oliver 
Heaviside  in  his  writings.  In  August  last  we  described  and 
commented  on  Dr.  I'upin':-  experiments  and  gave  extracts 
from  the  patPnta  which  are  presumably  the  onen  in  question 
(soe  Tfie  Kin-iri.  ,n:,  \  cl  X[.\  ,  pp.  usT  and  5!)s.)  Possibly 
we  shall  have  further  particulars  by  mail  in  the  coaiae  of  a 
few  daya. 

Wimeaa  TelMhany.— ttirill  bonmambnad  that  Mr.  Qarey 
■ooantlj  fleaoiaiea  ione  ozpariniaBta  in  wbiab  he  had 
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imeeaM  in  tdepboaing— wlnttwr  \j  eoadnotioii  oe  eleotro- 
magnetie  Incloetion — between  two  eUliaiM  8  mQes  apart,  by 

meann  of  two  parallel  wiiM  790  jatds  long  termiDating  in 
earth-plates  and  not  oonneoted  together.  The  Fti/ai  v  and  tbe 
Paris  correspondentfl  of  the  English  daily  newspapers  aro, 
however,  very  enthnriastio  about  some  Birailar  experiments  on 
a  mnoh  smaller  t^ealo,  made  by  M.  Maicbe  and  acuaationally 
annoonoed  hy  M.  Gautliier.  In  thia  case  the  dintance  over- 
come waa  about  1,000  yards,  and  the  dLst;  j,  Lween  tho 
CMth-plates  of  each  station  25  yards  or  80  yards.  A  sfecial 
tmuiBittar  «h  «Diglagrad  and  an  vitSmtf  rtoalfir. 

AmtnHa  CMbfo  Bitot.— The  EasUm  ExteoAM,  Aiafaalasia 
(KoA  OUu  Tdmmh  Company  notiflM  ttnt  tilt  Oovenunent 
of  New  BooHi  Waua  baa  now  aMepled  the  agnomant  entered 
into  taut  yoar  by  the  Govemmenta  of  South  Australia,  Western 
Australia  and  Taamani*  with  the  Eastern  Companies  for 
establishing  an  altemaUTO  eable  to  AastraHit  via  Soatb  AfricA. 
Consoqnently,  the  reduced  rates  .  .  :ly  announced  (T/,f 
Fttrlrii-iaii,  Dec  21,  p.  302)  lor  ii;ltjj;iaiu:5  excliangwl  with 
South  Australia,  We«tem  Anstnilia  and  Ta^mniiia  (3s.  (id.  per 
word  for  Ordinary  messages,  2a.  iid.  fur  Goverunmnt  mesnagcs, 


and  Is.  id.  for  Press  messages)  will  be  applicable  to  telcgrui 
exchanged  with  New  South  Wales  on  and  after  t'ebroanr 
Telegrams  for  Viotoria,  Queensland  and  Nov  ZHJwa  will 


Ist. 


continue  to  be  charged  nt  tbe  old  rtites 

OUtnary. — It  ia  with  de«p  regn-t  that  we  MWifumB  U^c 
doftth  of  Mr.  C.  E.  Grove  on  Friday  last,  from  on  ottaok  of 
tyjliaU  hntt.  Mr.  Orova  had  many  personl  fiundi  in  yio 
.  oloaleliid|iolMm»b7iriHMilita  km  «iU  bo  korab  idt,  »Dd 
tho  iadastt^r  kas  momnir  Iwoii  Hgdni  of  on  aUosnd  enor- 
Cetb  wiinr.  Aa  «Uat  deotrieil  angineer  at  the  Thames 
IzoBwodn,  Ifr.  Omvo  hao  boa  naponsU>Ie  for  many  important 
CODbracta,  and  he  will  also  bo  mnembered  for  hia  energetic 
ohompionship  of  the  three  wins  system  during  tbo  disciusion 
on  Mt,  A  K.  Baylor's  Paper  on  "  yi.rr.i'  ri  'cont  Developments 
in  Electric  Traction  Appliances"  as  the  laatitntion  of  Elec- 
trical Enj^'ineer-  'r.  April,  and  hifl  own  important  I'aper 
"  Tho  Eloctricai  Ivijuipment  of  Sbipsof  ^Var,"  read  before  the 
Institution  in  April  last.  Mr.  Grove,  who  waa  in  his  !i8th 
year,  was  a-Memiittr  of  tho  InstitTition  of  Elcatrical  EDgineers, 
and  an  Associate-Member  of  the  Institution  of  Civil  Engineers. 
He  also  acted  during  the  last  few  months  as  honoraty  aaontaiy 
of  the  Electro- Harmonic  (Society 

The  Proposed  American  Pacific  Cobtab— OniooBlomporarv, 
Th(  EUxtrical  World  of  New  Yoch^  IOBmIi  ttioi  ifc  fa  aUeged 
that  in  the  interests  ol  the  Amadaon  8tod  and  Wife  Co.,  the 
Amalgamated  Copper  Oo.,  onl  flio  Woaloni  Uoka  Telegraph 
Co..  Mdlotbn  to  secoio  flio  •amtioii  of  tho  Philippine 
CoUo  bOl  it  in  progress  ol  Woabbgion.  The  wble  u  to 
oxtnd  fiom  the  Pacific  Coast  to  the  Philippinoi,  touchi  ng  at 
Rovo3  and  Ooam.  The  bill,  as  now  dirawn,  provides  that 
iho  cable  aboil  be  owned  and  ojwrated  by  an  American 
company,  that  it  shall  be  manufactured  in  ihe  United  States, 
and  that  it  shall  be  laid  by  vessels  ilyiog  the  American  flag. 
The  only  opposition  which  has  thus  far  appeared  to  the 
bill  has  come  from  tho  Iiemocratn  who  have  advocated 
tho  ownership  of  the  cAble  and  its  operation  by  the 
Government.  Should  it  be  decided  that  the  (Jovernment 
should  lay  the  cable,  it  is  not  at  all  likely  that  a  change  would 
be  made  of  the  clause  whicb  pr  .idtia  that  the  cable  shall 
be  of  Aajfirie.in  manufacture.  The  first  cable  ia  approximately 
estimated  to  cost  about  $11,000,000,  the  second  cable  the 
eamo  figure,  and  other  connections  oostiug  about  $600,000 
additional.  At  the  present  time  the  only  oonoern  in  the 
(  nited  States,  it  is  assarted,  that  ooold  tntn  out  the  entire 
eable  within  tbe  stipulated  time  of  ftvo  yoon^  ollowing  a  year 
at  least  for  laying  and  "f**^  WOOawaij  ^v^*m^mm,  is 
the  American  Steel  and  Wt»  Oo.  Sono  ol  mo^bw  veil- 
known  oaUo  maaafoakaEaa  aiM  iiiMhiwiin)il  toataad  nodv  t/^ 
dothewotk  ' 

The  Telephone  Mu:lii:,::,— An  ind;L::jiint  frequenter  of  Fleet- 
street  directs  our  ailtiiiln/o  to  a  passage  in  the  life  of 
Sir  Charlea  Bright,  wherein  it  is  related  how  hi  ptrfcrmed 
the  remarltable  feat  of  layiiij[  the  nndorground  wires  of 
io  0  liiiiio  Bighi  "It  «H  MMotifll/'io  tho 


oooomt  reads,  "  thai  the  tiafllo  of  ao  bnay  a  city  shonld  bo 
Intemiptod  as  little  as  possible.   In  one  night  (between 

10  p.ni.  and  8  a.m.]  he  had  the  streets  up,  laid  the  wirea,  and 
had  laid  the  pavements  down  again  before  the  inhabitants 
were  out  of  their  beds  in  the  morning.  Ho  w.ia  then  but  19, 
and  reccivcid  gre&t  credit  in  the  public  jouroAla,  notably  ttt 
Thr  Times,  which  made  this  piece  of  work  the  subject  of  a 
leading  artiela"  Our  correspondent  continues :  "  This 
was  in  1851.  Manchester  is  a  busy  city,  but  London  ia 
busier  i  aad  this  is  1f>ni.  In  a  letter  lo  his  sweetheart 
Bright,  telling  her  all  about  it,  says  :  '  I  was  pleased  at  the 
speed  which  I  had  calculated  before  on  doing  it  in.  The  plan 
was  a  new  one  of  my  own.'  He  might  well  be  proud  of  it, 
for  at  that  time  he  liad  no  examples  to  go  upon,  &a  we 
in  these  days  have  in  abundance.  Yet  iift^r  .'lO  years* 
experience  the  scandalous  condition  of  one  of  the  main 
thoronghfares  of  this  metropolis  for  weeks  and  even  months 
past  te!4t!fy  only  too  plainly  that  either  we  have  learnt  nothing 
or  wo  are  wanting  the  man."  Oar  correspondent  oonoludeo 
by  pronouning  the  whole  work,  iiko  tbo  sahsme  which  it  is 
intended  to  oony  ont,  »  piece  of  snognifloaBt  blundering. 
AUboBgh  we  eannot  agree  with  oar  oorraapondent  that  tbo 
tiro  oaaeiaiio  pototid,  we  publish  his  remarn  oi  «a  < 
of  fbo  (HMHit  state  of  public  opinion  .in  themftttOTi 
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CONIEMfOBABY  KLBCTBIGAL  BGIUOI. 
[Oenplka  17  B.  B.  Famnn  l^Aus.] 

Co!or,  r.i. — lii  nt^^'eii  rays  often  exert  kD  apparent  infl  icnco 
upon  tbe  rt  bisiance  of  eohorori?.  Thus  C  .lenien  meiitionH 
that  when  ho  intrddLictHl  a  I'.i  -iri-.'n  vAic  into  the  Mcondary 
circuit  of  an  imliiclion  coil  a  K  il  l  li-  '.i^cior  for  wireless  tele- 
graphy showi  an  iaiiut'diale  rt>sp;insp.  The  response  occnrrad 
even  after  taking  all  kinds  of  preca'itii jUB  against  stray  sparks, 
but  itwaa  entirely  obviated  by  cni  ld-iini'  the  Runtgen  ray  tube 
in  a  box  with  an  aluminium  window,  through  which  X-rays 
could  freely  penetrate.  It  i^  thvrtfure  clear  thai  X  raysalooe 
do  not  produce  the  effect  deacribed.  Tbe  real  WOM  of  the 
•AmI  spon  tbe  coherer  was,  after  maeb  uivestig«tion,  found 
to  Ji«  in  the  appearance  of  "  glidloK  sparks "  inaide  the 
Rontgen  tube«  themselves.  These  gliding  sparks  pky  about 
tbe  metallic  conductors  within  (he  tube.i,  and  appear  to  gUda 
to  and  fro  along  them.  That  these  sparks  are  the  tnu  aaoM 
of  tbe  phenomenon  is  made  probable  hj  the  faet  Ihftt  tba 
rapMSanoe  or  non-appearance  of  tbe  rasponaa  dspittd*  npan 
«•  poiiiign  of  tbe  poiiit  at  wbioh  tba  apMln  wpeu  with 
nqrMttotlMOdhaiar.  PtalimiinryexparinMnliirittBMqaeral 
ibovthail  tbtj  hvn  no  iniliiouce  upon  eoberers. 

IC  JiNs.  V,  ;'Av«.  Ztittckr.,  .Uniuiy  6^  190L) 


Stm  Inlemipter. — W.  A.  Hiisobmann  baa  pot  npoB  (he 
uiiM  •  iHW  intaniptar  iffaiflb  UtdfM  tfn  QM  Of  OMBBiny, 


Imt  not  as  a  oondnotor,  as  its  function  is  that  of  amalgama- 
tiag  tbe  two  copper  anrlaces  forming  the  eoataeti.  In  the 
diagram  (Fig.  1)  H  represents  a  hollow  piece  of  ebonite 
revolving  on  the  shaft  A,  and  proTided  with  two  copper  con- 
tacta  U ,  pro\'ided  with  inleta  into  the  interior  of  the  ebonite  aa 
Ibown  at  T  and  U  (Fig.  2).  Tbe  other  oootMfe  C  is  piemed 
ioiafl  tba  Conner  bj  a  spring  F.  B  k  •&  OMOing  in  the 
dtadtoUookirtiklila  belowtfae  bfdof  flM  Itb 
•D  amiiged  Uitt  it  Moogt  n  tha  mMooij  into  the  iBMtkK  of 
lhaMook,aadpceiaMltontdinNi^  ttwafailuMatTiDflU. 
Tbe  contact  P  then  spreads  the  iMaing  meroaxir  over  the  eon- 
taets  U,  tbas  keeping  them  in  good  eonditioo.  Tba  appemtoa 


woirki  aoiiilewly  and  well  in  an  aoeaaalator  oiioott  or  • 
110  Of  Sn-Toll  sanljroiraiut 

[W.  A.  naMOiaini,  My*.  XtHtdur.,  Januaij  6,  UOl.] 

Motion  of  an  KUetrifitd  ParticU. — E.  Bisoko  boa  lOVOltl*' 
gated  the  oaao  vban  an  ekotriflod  pncUola  or  km  moras  in  a 
maffaetfa  ield  vpon  vhleh  aa  oloamo  field  ia  snpeiinipoaed, 
both  fldda  being  nniform.  The  leealt  of  aaaMsahows  that 
tbti  parlielo  novN  along  a  ^joMdal  earn,  u  flia  diagram, 
OF  is  tbe  direction  of  tbe  elaetrie  fores,  and  OK  Is  nmraal  to 
OF  and  to  the  maffnetio  force.  The  projection  of  the  path  of 
the  particle  upon  ue  plane  FON  is  the  carve  r.  The  axis  of 
the  ojoloid  is  a  parabola,  the  generating  curve  is  no  oirola  bnt 
anelHpiBinndfM  oieo  of  lhaor^^*sf*>A  d<u^  MMBOti^ 


Sparkinfl  /'ia(..M'-,  Mir-,vn  I'l'iit*. — Tin'  reflt'ttrciies  Conducted 
by  R.  F.  Earhart  on  this  subject  are  noc  correctly  described 
by  their  title,  since  it  was  found  practically  imp  Gsible  to 
employ  true  surfaoe  plates  for  the  simple  reason  Chat  the 
preasore  required  to  pnsa  out  the  last  tracen  of  air  between 
tbe  plates  causes  atraina  in  them  which  mar  their  flatne«L 
The  author,  therefore,  had  recourse  to  an  approximation  by 
substituting  for  one  of  tbe  flat  anrfaces  tliat  of  a  steel  btOTCM 
ball,  heavily  niekel  plated  and  2|mm.  In  diameter.  Tba  mU 
was  fixed  m  one  poaition,  and  a  fiat  metallic  surface  was 
moved  flioaa  np  to  n,  the  diaplaoement  being  measured  by  an 
intoribromaltt  mirror  attaetaed  to  tha  flat  aaifaoe.  Ihereeolta 
oraendoaooadiatonBting.  Tho  •«otatio''diodia>gepotanaal 
inttiHaa  vary  dowlf  inm  oaatool  to  nboal  0-3  micron,  the 
earv»lMia|nalai^ttn.  Alkar  fhal^dtttaMo  a  sharp  bend 
oeonn  in  wa  onna,  vhidh  beeomes  another  atought  line  ai  a 
eonaidonUe  angle  to  the  first  portion,  and  inneates  mooh 
higher  diaoharge  potentials.  That  liappens  in  air  at  preasncea 
of  from  1  to  8  atmoepheres,  the  discharge  potentials  being  len 
at  tbe  higher  pressures.  >.  i  rti^Hure  of  15  atmospheres 

the  break  ooeus  at  about  0^  niicrl<n.  In  CO,  the  phenomena 
are  onhrtantiaHy  tha  same. 

[!>..  F.  i:uiii  .117  /'■!.;.  J/,..;,.,  Jxaavj,  1901.] 


UBCTBOMJIOHETIC  THEORT.-OUI.* 
ay  ouTxx  hxatisws. 


(CsMtMMstf  finem  fag$  S06.) 

482.  When  electrification  niovca  alone  n  straight  line,  the 
magnetic  force  generated  in  in  circle.^  centred  upon  that  line, 
in  plane.s  perpendicular  to  it.  One  ditiim,  the  intensity  of 
magnetic  force  at  distauco  ,<  from  ths>  axin  and  diaUmoc  :  along 
itia  sufficient  tn  upHcify  H,  Th-.  chftrrtcc-ri^l,!.:  '  'E  ^"E  also 
suffers  a  reduction  iu  iLe  number  of  variables  by  tlio  Bym- 
metry,  E  Innng  ri'prf'.iTntable  by  an  axial  coniponcut  and  a 
radial  component.    Say  z  is  along  the  axis,  x  apd  y  tians- 

*  All  r%bti  an  raMrvad. 
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These  reenlts  have  an  important  bearing  upon  the  phenomena 
in  '.ho  vicinity  of  the  cathode,  the  changee  in  luminou.<>  layers 
under  magnetic  influeoce,  and  the  theory  of  the  aurora. 
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then  r->(.r^  +  y^>,  &ai  the  cWacteristio  of  the  z 


.dK   >PE  p*^ 
TidaallowittMlaniudifttouaeof  DaMdMioBi,  Lrt 


1  d 
rir' 


(2  I 


then  Uie  ohAnctwistle  ti 

of  vhioh  the  solation  it 

whan  A  Md  B  u*  Hf  ftuMtlogu  of  f  ud  >. 

It btingmppoMd Imn tbit  B  aMans  the «xwl eanpoomt 
of     Mr  b»  the  transveree  ooupoBMlt;  Omii  ttM  iMond 


(3) 


(4) 


i  Imt  i*  AiUy  given  by 

•IF   .IE         „  ... 

ifHiittw»tauit7«rH.  BatUwflxtt«iNttitalkwbigtw«) 
I,  Bandy 


1  ,f 


(6) 

ippli- 

li 


These  equations  {&),  (3)  ue  baat  obtained  bjr 
cat  inn  of  iha  (iBOoilal  pAndplw  lo  ' 
follows  that 

ill  rp  iiz 

The  second  of  these  is  aii  obrioos  oooia^iMiioa  of  the  second 
of  ((>).   The  erst  one  is  pwfca  if  iDNrOBf  E  ■aoorilpg  to 

(4),  and  then  nsiog  (8). 

These  general  equationBdj  and  i  7  )  apply  tt-  i  iIlh  [.roblema 
bosidea  the  preeent  one,  to  straight  round  wires  and 
tabes  for  example.  (Kl,  I'a.,  Vol.  II.,  p.  US).  Dut  we  do 
not  require  such  ooiupiicatioii  a»  is  then  involved.  Let  Uiere 
be  no  external  interferenoes  or .  boaodaries  or  changes  of 
mediam.  Then  we  have  only  one  set  of  solvtions,  and  we  do 
not  want  the  I,  function  in  (4),  bat  0BI7  tha  K,.  Or,  if  there 
was  first  an  external  boundarj,  its  nmoval  to  an  infinite 
dittaaoa  would  cause  reflections  to  disa^ar  and  the  I, 
funetion  to  drop  out.   That  is,  all  w»  vaot  now  ia  given  hj 


E  =  Ko(.ii)A, 


rp  4s 


(8) 
(9) 


be  fonnd  to  auik  gifen 


//« li, 

with  one  function  A,  wliiob 
oonditions  at  tha  aiii. 

Nov  Iha  notUui  of  a  poiiat-olniKa  or  daefaiw  ahuqg  the 
aiii  obrionify  oonw  tmdar  «bia  Haiotf.  Abo.  I  bun  m»- 
liouilf  ibmrn  how  to  algahrise  the  speoial  forms  lammaa  to 
thia  easB,  wUhont  direst  reference  to  a  point-obarge,  howevar. 
<El.  Pa.,  Vol  II.,  p.  456  ;  E.  M.T.,  Vol.  II.,  p.  4.5(5).  So,  by 
now  pointing  out  how  to  oonstrnot  the  operational  solution, 
and  previously  liow  to  algobriac  it,  I  might  consider  the 
matter  essentially  complBted,  aod  leave  th.i  irorking  ont  of 
details  to  my  readers.  Perhaps,  howovor,  thoy  will  be  more 
satisfied  if  I  continue  to  elaborate  the  solgeot.  Besides,  there 
are  various  othir  nattait  to  ba  nolioed  in  MUMalioii.  Bo  I 
continue. 

To  find  A.  If  C  is  the  electric  current  impresaed  at  the 
axis,  the  oironitatlon  of  H  must  be  C  when  r  is  reduced  to  0. 
Thtti*, 

^btm     rmO.  (tO) 


0*. 


iwr'Zi  - -  y^C  thinroraA.-}S!c.  (tl> 


Utbg  tfafi  in  (8),  (8)»  m  g«i 


P-  - 


1  rfH 


(12> 


giving  E,  F,  and  H  In  terms  of  C,  which  may  be  any  fanetion 

of  i  and  f.  What  ive  have  to  find  is  K  ,i'y))C.  The  aJRobri 
sition  may  ho  effoctt-d  in  a  good  nuiny  esses,  immediately 
in  simply  periodic  canop,  but  more  ditScuUly  in  moro 
interestmg  cafej>.  If  ('  i.t  n  cnnvectiuu  currunt,  and  it  in 
written  =<ru,  then  rr  may  mean  the  linear  density  of  elcctritl 
cation  moving  alou^i,'  thu  lino  at  sp«ed  w.  But  Ihcro  may  1* 
two  convection  carrent".  In  any  civn},  it  is  the  second  of 
equations  (8;  that  finds  the  linear  density  of  Llectrii'ieation, 

which  \a  'Irr  V. 

Bearding  the  use  of  the  KJqr)  operator  alone,  a  caution  is 
needed  which  is  of  some  significance.  I,(9>-)  is  finite  at  the 
axis,  infinite  at  oo  ,  when  qr  ia  numerical ;  irhamaa  K^il*  )  is 
infinite  at  the  axis,  and  vanishes  at  infinity.  Thb  seems  a 
BofiScient  rnaitm  lor  excluding  I,  when  the  soarce  of  disturb* 
ance  is  at  thi  taS§,  and  there  is  no  external  interference.  For 
do  not  the  waves  expand,  and  so  daoraaaa  in  intsnai^  as  they 
go  out  to  ibfinity  ?  Certainly  tbsj  do>  bttl  that  b  not  tbe 
real  noaon  for  using  Iv  Xha  tona  naaaii  ia  btoam  KJar) 
is  the  oipanttor  appropriate  to  an  oQtwwd  gmng  mm.  The 
dUuAaaeaMad  aot  alwajs  vanish  at  ittfttrity.  Than  may 
ha  a  wave  (rant  of  inflnito intensity,  and  whjoh  TCoaisa  almgni 
of  infinite  intensity.  (Hee  ToL  XI.,  ppi  240, 257,  for  the  pacta 
played  by  ii„  and  ]v„  in  inward  and  ontwavd  waves.)  There  is 
a  similar  property  in  plane  waves,  when  there  is  no  attenuation 
at  all.  Thas,  t'^j'(t)  ^  f(t  -  j-ir) ;  10  c'**  ia  the  operator  for  a 
positive  wave,  7  meaning  y  Now  t  ■'  vaniehg.s  at  infinity, 
but  tlic  diaturbaaee  doas  not,  if  it  can  be  imagined  ever  to  got 
there,  which  is  a  separate  question. 

The  Ko(?r)  operator  is  the  cylindrical  analogue  of  <  ''for 
the  plane.  The  analogue  of  i  '  for  a  negative  plane  wave  is 
ll„(i/r).  This  ia  appropriate  when  a  wava  travel.^  towards  tho 
axis  from  an  external  source. 

Nevertheless,  the  I[j yj  function  can  be  properly  used 
iu&tead  of  K^i  <7' )  to  obtain  a  wave  coming  frutu  a  source  at 
the  axis,  provided  we  know  what  tho  ditturbanco  thtro  is. 
This  is  not  the  game  thing  as  the  strength  of  source,  'i'hci 
I,  fanetion  is  compouaded  of  both  U,  and  K,.  The  disttirb- 
anoe  at  the  axis  is  due  to  inward  and  outward  waves. 
Knowing  it,  tiben  I,(7r)Eg>»E,  finds  E,.  from  In  the 
purely  mathematical  aspect,  these  relations  of  and  to 
I,  are  rather  ofaaonse,  bot  the  wave  tbeonr  throws  light 
upon  tlMm,  and  nahaa  fha  two  divnitent  nmotioaa  waafnl 
working  agenls. 

Returning  tooQUAtionaj  12),  there*  are  two  dilTerontiatora 
in  the  operator  q.  But  m  iL  important  ca>«9  of  ateady 
motion,  there  is  an  eflectiv*i  reauction  to  one  dittorontiator, 
which  makes  the  algobrisaviou  quite  eaay  for  au  oleotron. 
Thus,  let  C  =  <  ^  "^-^C,,  and  C,  be  a  function  ol  :  only.  Then 
C  is  the  same  as  Gg  in  shape,  but  travels  at  speed  it  along  tho 
i-axis,  making  C  =f(t  -  ui).  In  another  form,  we  may  say 
Ocs(->'*F(()-F(t -:/«).  This  way  is  sometimes  more  oon- 
vanienL  VU)  ia  the  valoe  oC  0  at  the  fixed  oiisin  s-0,  and 
nay  he  the  cb«n  daloai.  In  eithtr  oim,  ttifix^A,  4/4t  ~p, 
wo  nave 


if 


(18) 


and  both  ^  and  «  am  entessed  in  tenuis  of  n.  figuatifliia 
(Ifl^baoaoM 

P-HM  (1T> 

where  C«  is  the  irdoe  ol  0  «t  »>»iK  >  fuMlioD  ol  the  Oom. 
Kow  let 


then  the  preceding  equations  assert  that 


F  =  -  g-f* 


dr' 


H-aeF.  (Ifl) 
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Theee  eqaations  m&y  be  compared  with  463.  They  show 
ibat  U  is  ttie  travelliAg  potential,  and  that  the  electrio  force 
jg  derived  from  it  in  the  eolotropio  manner  tlicrc  dcsioribed, 
«nd  that  H^^VuD.     The  operator  merely  does  the 

banslation. 

tiAve  therefore  to  determine  U  aeeordiag  to  (18). 
FM  of  afl,  for  a  travelling  electa— a  chaiMS  Q  moving  at 
qnad  k.  Suppoee  that  it  passes  tbo  (aim  tA  the  BaoBcnt 
t~9,  tbia  C«  -  Qj»1  operationally  evpreMM.  Tfab  nnlm 

which  ba.-i  boon  alrra^y  algcbriKt-d.  Bat  as  it  is  ibOTllj dOM, 
it  may  be  here  repeated,  (or  comploteiuiBB. 

Let  q  be  ujdlffMMiliitartMf  villi  tt^gaak  ta  Qm  wi»Uo  i, 
then 


.  ) 


} 


!i:hati8,fiiuUj. 


2 


Apnlying  tliH  to  (SO),  W9  bftW  f-VM^  tmHljK. 

Q  1 


(21) 

This 


U  = 


2W  (i»V-AV>* 


(22) 


Tbk  li  ttw  poUnliil  lit  the  plan*  of  tha 
iMion  ti» noninl ind  blv  ii  giiw  kf  (S2),  bnt  only 
|fOvfb3iicui»t)Mi»U  Xn  Wil  iMDDM  H  to  be  positive : 
ttlM  Ou OgaaaA  1  la  (SO)  li^giiiB  at  the  moment  t-O  ;  and 
ttMB  agaiB.tlw.fiiienitoir  tons  «( to  h<  -  Ar,  so  that  ue  -  Ar 
. begins  with  the  value  zero. 

Finally,  if  V  is  the  potential  at  the  point  .•,  ' ,  wo  have 


•2rr  !(w<-«)'-AVj*' 
provided  (ut  -  .)  is  not  lees  than  Kr.   Tlib  Bl  to 

the  oone  behind  the  traTeUing  eketfoo,  oataide  which  m  hm 
V-0. 

31m  alwM  Ui^ainaot  affMu  lo  tt  MriM^diatiiwt  in  all 
xMj^Mlt.  Bat  it  is  moeasu^  to  mmBj  nolo  the  noderlying 
MOanption,  and  its  consequence.  Thus,  at  the  beginning, 
tto  aaattmption  C-F(e ':,'»)  implies  that  the  electron  has 
basil  in  motion  for  an  infinitely  long  time  before  it  reached 
the  origin.  That  is  why  we  obtain  a  cravelhng  Bteady  state 
of  E  and  H.  No  information  is  pvcn  an  *  j  how  it  waa  arr-Ted 
at  a  long  time  pre\'iou8ly.  To  show  that,  a  different  operand 
for  C  is  rc^iiiircd,  showing  how  the  dflOtim  fMNI  tan  nst 
to  the  siiiie  <jf  aniform  motion. 

CloH«ly  (-onnectf-d  with  this  problem  is  that  of  a  moving 
infinitdj  long  linn  of  tkctrificaiion.  Let  a  be  the  linear 
dennily  and  u  the  speed  (pos itivo).  and  let  its  free  end  raach  the 
origin  at  the  moment  t  =  0.    Then  C<,  jumps  tcom  0  to  the 

il  10  rr  <  at  the  moment  tmO^  anil  tmntot  it  that  laliw  for 
«v««.  after.  Therefora 


(24) 

u  On  Fot«nti«I  «t  the  line  of  tbe  origin.  It  only  diflut  from 
<I0)  ia  fbft  kbaOMO  of  #/«.   We  have,  instead  of  (21), 


E,(,r)l.?logjUv^^-l}. 


r^ji-ij.  (26) 

This  sukj  be  proved  In  the  ?am«  my  ea  (21)  ma  pravea. 
Bnt  it  IS  nuMOMWy  to  go  through  the  nwfc.  baMVw  having 
^  opentnd  1,  iieir  instead  of  pi,  only  nqniMa  vs  toiatagnte 
fliB  Igfinsr  U  sdutloa  bom  0  to  <.  8o 


and  then  V  is  got  by  changing  ut  to  ut  - as  before. 


Now  for  a  change.  Apply  harmonio  analysis  to  tbe  opera- 
tional tolatioo  (>iO),  and  see  what  we  oome  to,  and  whether 
the  deilnite  iategiali  an  leeqgdaaUa,  Wa  hava 


COB  nt  dit. 


(87) 


Use  this  operand  ia  (20),  and  work  by  differentatioas. 
that  ji-Ki  is  trae  in  the  K,  function,  making 

J  a     \  «  / 


4rruJ 


(28) 


mhm  i  is  the  differentiator  pjn  tttUj,  but  has  to  be  worked 
aooordiog  to  r*  - 1.  Now  wa  at  once  note  that  if  is 
aegatiTejUltat  ii,  m<v,  the  argnnteat  of  the  K,  taastioo 
real.  8a7  «-  Xt.  aad  «  -  (1  -  M'/t<*j»,  f 


■irciij,     \  «  / 


wUdb  is  ft  veal  integral  wUhoot  flntber  obaage^ 
Now  wa  know,} 463,  that  the  solutioa  b 

4iHf(ii!V+»V>»* 

«( to  ut  ~i  pndiMMi  tlM  profei  eUfawidal 
'  there  is  no  dilRoalty.  Wecoaetade  that 


cos  Htdn  =  - 


(31) 


On  consulting  Ciray  and  Mathews*  "  Bessel  Fonetions," 
p.  227,  I  find  this  intugnil  given,  sicribeJ  to  Basset.    So  far 
good.    Then  how  doe^  tlie  doubling  of  the  fatraula  take  place 
when         '    The  4s-  in  i'-'iO)  has  then  to  booome  2r. 
Go  h&ck  to  (28)  with  A  real.    We  have 

KrfaO-O^*)-^^).  (82) 
when  j:  is  real.    (Vol  11.,  p.  2^.)    Bo  128)  is 
<i_ 

which  is  a  real  integral,  X  Iwiag  nal.  Noif  oar  U  ia  this 
case  i!4  zero  wh«B  t  is  a«gativa,  aad  dnoe  Hia  second  part 
chazig     i[n  whilst  thaliartdoaiaot,  wheat  is  aiadapasitlTC 

it  follows  tnat 

]„     "K  U  J  («•(■  - AV)*  ^ 

(85) 


•  \  «  /  («'<- 


•  A*)^)»" 


The  first  of  tliese  (31)  I  find  in  Gray  and  Maibew  aaoribsdts 
Weber.  The  second  (.';5j  I  fiul  tO  flBd,so  inr  tbs  pMWlt 
I  will  ascribe  it  to  myself. 

Thug,  a:-      |  from  less  than  t  lo  great<;r  than  i,  Iht 

value  of  the  iiittgral  doiibles  itself,  Thit^  would  not  perliapji 
be  a  correct  v^ay  of  patting  it  if  the  integral  were  purely 
algebraical,  (or  we  mutt  contjider  that  the  integral  concerned 
is  really  (28),  in  which  ni  stands  for  '/'<V.  Strictly  it  takes 
two  fornjs,  one  of  which  gives  daiiblu  tbe  rentiU  of  the  other. 

Obser\-o,  too,  that  ibo  symbol  /  has  had  two  distinct  meanings. 
In  (32)  it  is  algebraical.  In  (2S)  it  in  a  differentiator,  lioth 
follow  :"■  -1.  Although  they  have  not  come  into  conflict, 
it  may  very  ea<uly  kiappen  that  suck  wiU  happen  in  inveriti 
gations  of  this  class,  involving  definite  integrals  and  harmonic 
analysis ;  and  to  avoid  error,  it  is  desirable  to  be  guided  by 
the  conditions  of  the  physical  problem  concern^.  Tliat 
will  strengthen  the  weakness  and  ambiguity  of  the  purely 
matliematicol  machinery. 

If  we  employ  the  other  method  referred  to  above,  making 
0»f{i  -  ut)  =  i-^C,  where  C,  is  a  functioa  of  s  at  the  initial 
moueat,  and  C  what  it  beameB  at  time  i  later,  we  diminatej> 
and  nse  A  instead.  Tba  nasootag  all  tinongh  is  qnite  eiatibkr 
tothsabova,aadihe  nsaltsantbsssaie.  Bnt  this  wagr  of 
wodoagliaiaotABasoessrtololIowiatha  patttoabur  pn> 
Uam  of  a  aaoving  eleatron  OB  aeooaBti,of  panfy 
OaUfesoftiw  Una  just  mentioned,  aadtiielhot  that  the  solution 
admits  of  a  double  interpretation.  Tbe  conical  wave  may  be 
cither  expanding  or  contracting,  although  only  tiie  expanding 
wave  eaa  be  laMgincd  to  arise  naturally. 
'  (Jo  b(  voHtinutd.) 


Digitized  by  G( 


THE  ELECTTRICIAN.  JANUARY  18.  1901. 


459 


THE  PARIS  EXHIBITION.— XIV.* 

(bt  ODB  SPICIAL  corbupokdekt.) 


During  the  last  few  years  there  has  been  an  enormous 
spread  in  tLo  practice  of  electric  driving  in  workshops,  and 
it  was  therefore  to  be  expected  that  a  large  number  of  elec- 
trically-driven  machine  tools  of  various  classes  would  he  shown 
at  the  Paris  Exhibition.  In  the  early  days,  dynamos  were 
driven  by  belts  or  ropea  from  any  mill  engine,  in  many  cases 
oiT  oountershafting,  and  the  maker  of  the  engine  knew  nothing 
of  the  purpose  for  which  it  would  be  em  ployed,  while  it  was 
considered  immaterial  by  the  dynamo  maker  how  bis  machine 
was  driven  so  long  as  its  armature  made  the  reijuisite 
number  of  revolutions  in  a  minute.  Now,  however,  the 
engine  is  designed  to  drive  the  dynamo  directly,  and  the  dynamo 
is  designcMl  to  be  driven  directly  by  the  engine.  Machine 
tools  appear  to  be  going  through  the  same  phase,  but  at 


Fia.  90.— KufcTiui  .»LLT  Dwvix  si/iTTiiif;  Machixi  madi  bt  th» 

SiiiltTft  Geamjie. 

a  slower  rate.  Direct  driving  is  a  course  not  always 
feasible  in  their  case,  but  we  have  a  right  to  expect 
that  their  makors  will  soon  realise  the  fact  that,  at  all 
events  in  the  case  of  tools  for  heavy  work,  the  motor  and 
the  tool  should  be  combinud  in  one  machine,  and  not  be  con- 
sidered as  two  independent  itemn  to  be  connected  by  the  user 
in  whatever  manner  may  occur  to  him.  Several  fine  speci- 
mens of  American  machine  tools  were  exhibited  at  Paris,  but 
I  believe  that  not  one  had  an  electric  motor  fixed  on  its  bed- 
plate. On  making  inquiries  from  some  of  the  exhibitors,  I 
was  informed  superciliously  that  they  were  not  makers  of 
electric  motors,  and  that  their  machines  would  do  equally 
good  work,  however  driven.  German  firms  also  exhibited 
machine  tools,  but  in  their  case  also  no  special  provision  was 
made  as  a  rule  for  electric  driving.  Some  neat  applications 
of  electric  motors  for  this  and  similar  purposes  were  shown, 
howeTer,  by  the  Socit't*'^  Gramme.    Fig.  'JO  is  an  electrically 

*  I'revuHU  article*  «|j|ie*re<l  in  Thr  El-rlririiin  of  July  20  and  27, 
Auguit  3,  24  ika<I  31  ;  Scptcmlirr  14  aoJ  28  ;  UcUilwr  5,  12,  aiiil  2b  ;  auO 
NoT«mb«r  2,  16  ood  3Q,  1900. 


driven  slotting  machine,  and  Fig.  Ola  blacksmith's  forge  in 
which  the  fan  is  driven  by  an  electric  motor.  The  small  set 
shown  in  Fig.  92  is  another  interest iog  exhibit  shoix'n  by  this 
firm.    It  is  a  neat  and  compact  3  h.i>.  dynamo  driven  by  a 


Kia  91,— BLACKSMiru'^  Korok  mttbii  with  Ki.eiTRiCALLT-uaivn  Fax 

.VIAUE  HT  Till  SoCll^A  UbaHHE, 

petroleum  motor  and  intended  for  temporary  porposes.  The 
set  is  extremely  small  and  very  light. 

Fig.  93  illustrates  a  machine  for  stamping  the  slots  in 
armature  core  discs,  exhibited  by  Messrs.  Ganz  &  Co. 


Fia.       — iiK.\MM£  TllltlE 


KNlilill. 


lilllVW  Ilk  rsTMUUIVM 


There  are  two  motions,  the  '  alternating  movement  of 
the  stamp,  which  is  actuated  by  an  eccentric  rod,  and 
the  rotation  of  the  core  itself,  which  is  advanced  and 
stopped  in  correspondence  with  notches  in  an  intermittent 
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feed-motion  wheel.  A  new  machine  for  the  same  purpose 
but  in  which  the  disca  were  fed  to  the  stamp  automatically 
bj  means  of  vacunm  suction  washers,  was  exhibited  by 
Messrs.  Siemens  and  Halake,  and  attracted  considerable 
attention  from  the  engineering  visitors  to  the  exhibition. 


down  the  number  of  reToIutiona  as  much  as  pos8il)le  for  a 
given  power,  there  are  seveial  vane  whet  Is  with  their  sur- 
roandiag  agratem  of  pagsages,  and  these  are  all  on  the  same 


¥iu.  93. — Li.vK/  i  Co.'«  t  oBR  Suit  Stamtim.  Mai  iilNii. 

Two  electrically-driven  pumps  shown  are  worthy  of  .special 
mention.  One  was  a  high  pretuure  cenuifagal  pmnp  (Fig  91). 
niaile  by  Messrs.  .Sulzer  Uros  It  is  designed  for  a  speed  of 
900  revs,  per  mia,  being  directly  driven  by  an  electric 
motor,  and  to  hit  1,540  giiUoDs  per  minute  to  a  height  of 
'2iiiit.  The  pump  was  destined  for  pumping  vrat«r  for 
drinking  purpogos  at  OoldHleiu,  Frankfort-onMain,  and 
(he  ticm  undortoJces  to  manufacture  similar  pumps  with  h 


I'lu.  yJ.    SM/rn  II ri.it' I'liUsi  itK  l'»>THiKl'ii.M.  I'l  >ir. 

shaft  and  within  one  chamber.  The  water  flows  oat  from 
the  first  set  of  passages  to  the  second  vane  wheel,  and  so 
on,  each  wheel  increasing  the  pre.ssure. 


Flo.  96.— GmBiL  Viiw  op  "  Rieolek  Kxpaus  Pciir." 


lift  np  to  500ft.,  and  claims  an  eflicienoy  of  75  per  oent. 
in  its  pumps  of  this  type.  Concentric  with  the  vane  wheel, 
a  system  of  passages  is  built  within  the  putnp  chamber  in 
which  a  part  of  the  velocity  of  outward  flow  from  the  vane 
wheel  ia  employed  to  produce  pressure.    In  order  to  keep 


The  other  pump  was  a  reciprocating  one,  but  was  never- 

tbeless  de8igne<l  for  high  speed,  being  coupled  directly  to 
an  electric  motor,  without  intermediate  gearing.  It  was 
exhibited  by  the  Allgemeine  Flektricit^itii  Gesellschaft,  having 
been  constructed  according  to  the  patents  of  Profs.  Riedler 
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Fra  9&— SKiuni  «r  Bmca  Pimr. 


ihioagh  tlu  snotion  -nln  §,  ufl  iato  fha  Mtul  pomp  ahau. 
ber  A.  Ag  the  plantar  atoras  in  th»  Anslion  of  the  anow- 
JiflRdf  flw  mtse  flom  through  the  pr^sstin  vihoriiilofliQ 


pressure  chamber  (which  is  iiroNiJwc]  with  un  air-veaflol  «■), 
and  thence  directly  to  the  main.  A  second  air- vessel,  t*,,  for 
the  suction  chamber  contributos  largely  to  tiw  millt  of 
rendering  poagibla  the  high  speed  emjptoytd. 


The  pcMMna^valn  i  (Fig.  97}  ia  sitnated  around  the  plunsar 
p,  and  aoneistB  of  a  rim^  metel  or  meUl-motmted  wooden 
ring.  The  valve  aeating  (,  which  is  held  in  position  bj  a 
caating  stififeDod  with  pillars  h,  servpH  fi^  a,  i^nide  for  thH  valvo 
and  supports  its  small  weight.  Thia  guido  is,  in  its  turn, 
held  in  place  by  screws  c  passing  through  the  cover  i^.  ft  also 
serves  to  limit  the  stroke  on  opening  the  valve,  and  for  this 
reaEi.n  13  fittod  with  a  rubber  buffer  ring  /.  Aa  the  v  ilve  is 
not  loaded  with  any  spring,  and,  as  already  mentioned,  its 
wei^iit  in  supported,  if  offers  almoat  no  resifitance  to  the  in- 
coming water.  It  remains  open  until  the  end  of  the  stroke 
and  is  tlien  closed  by  the  head  A-  of  the  plunger  itwelf  exactly 
at  the  dead  centre  of  the  oraok.  The  plunger  head  is  pro- 
vidod  with  a  mbber  ring  </.  Fig.  97  represents  the  poHition 
of  the  plonger  and  valve  at  the  momant  of  akwiqg,  and  Fig.  86, 
on  the  other  hand,  ahowB  tha  nlatfre  pwirtnm  dozing  the 
pieesnre  period. 

The  pressure  valve  consists  of  rings  o  nstiog  OQ  the  seating 
r.  They  are  loaded  by  rubber  springs  t,  kept  in  place  by  .the 
casting  m  and  the  bolt  ».  On  tightening  the  screws  of  the  air 
Teasel  n-  (Fig.  06)  the  valve  seating  r  ia  held  ip  poaitioo  vith 
the  asaistanoe  of  the  Uner  q  (Fig.  7). 

IbaadditiaB  of  •  metton  «r  tmmI,  ih  (fig.  98).  hu  baen 
alni47>U^to>  Tbo  krclartlMinitarmfliisisalwayt 
miataiiMd  abovo  fho  nMHoo  TCtv«t  m  ihal  there  is  always  a 
oortain  qoaatity  of  mtar  in  tho'  aai^boozhood  of  the  laiter, 
and  OMB  lAan  the  pnmp  ia  working  at  its  fastest  speed  the 
oolmmi  of  vmtar  sneked  m  ia  not  broken,  ainoe  the  water  is 
alwa7«foIlowlBg OB  from  thomotioit air  TMMl  with  aoaitaia 
preasore. 

The  electrically  Iriven  Rifdler  pump  exhibited  at  the 
exhibition  was,  1  was  informed,  one  of  several  built  since  the 
beginning  of  1899.  It  was  directlv  (!ouple<l  to  a  three-phase 
motor  making  290  revs,  per  min.,  and  was  daaigued  to  Ult 
MO  gdloos  par  nia.  to  a  haiglit «(  SNfl. 


THB  OAU  lOBBLIOniOFOnB  DlgfBIBDfHM.* 

BY  W.  a  ESSOS,  IL1.C.B.,  ILLK.E. 

In  opening  the  c«.*«  for  the  electrical  di«tribation  of  power,  let 
me  cleaily  indicate  ilie  sf  j*  if  my  r«inarka  First  I  dtitinoukh 
between  electrical  <<i«/r>6ui'i<'.-i  ol  pf.wcr  luid  electrical  trtiumiuioH, 
and  oWrre  that  I  do  nol  inteu'l  lo  wiv  mucli  ul  the  latter.  It  ia 
•dmilted,  that  for  trwumittuiK  power  the  tleetriral  methud  has  no 
rival  whsa  the  patat%  baiwasn  whiah  the  tnuumiaBion  t&ke»  place, 
are  bqrand  qvite  a  modanledislanM.  Tbr abort  distance*,  the  telo- 
d^naaie  syitcm  ot  tianamiaaion,  by  mean*  of  wire  fope^  Ja  a 
rival  vrortliy  of  ounaidurution,  hut  011  the  Earopcaa  ooQttnant 
where  this  im-thixl  Ikih  been  developed  to  the  faUeU  extent  I  am  not 
aware  that  the  ttiiiil  ilintance  haa  ever  exce&dcd  three-qnartsTB  of  a 
mile,  i'ossibly  I'rvjiii  thi»  up  to  a  mile  or  xj  tlierv  is  a  debatable  land 
which  ia  liable  to  be  turned  over  to  tlcL-trieal  Ir  iuamisxioii  (jr  telo-  " 
dvilBmie  tranBiniasii  n  ai  circiliii^tancea  may  liirvct,  but  bcvuud  thi» 
elMlricity  holds  the  field,  and  if  it  will  not  pay  to  traii.*tuit  the 
power  electrically  it  will  not  pay  to  traiiNiiit  it  at  all  For  tmm', 
mUting  power  then,  there  is  no  qaamoii  aa  to  the  su^k  iiuritv  u 
•Icetri^ijr,  though  in  maajr  eaics  the  advantage*  attendaut  on  ita 
nse  for  «ilrtt«t6v  power  araaot  ao  dear. 

For  the  woridDc  of  tmmwa^  and  light  nilways  the  atl-nand 
advantjiv>t!  jxw*i!*sed  by  elBctrieity  over  other  ageneice  aa  a  means  of 
truf  Li.iii  !ia.»  proved.  There  are  al4o  good  reagoos  for  b«lievini{ 
that  there  is  an  important  future  for  the  iraiuminsion  of  electricity 
from  largo  gt'U.-nitiijg  -loitioiia  sitimteil  adviuitageoualy  with  regard 
to  fuel  10  places  scattered  over  a  coniiJemble  area  h:-<»  favi.uniljlv 
ftitUated,  and  the  electric  power  1jiU-<,  t!:e  ;;rarii;Uf;  u!  whii:b  bV 
Parliament  constituted  the  ^ectrical  feature  of  laat  vi.tr,  will  eualile 
OS  to  see  ihofdr  whathsr  «b  fania  with  mpoct  'u,  tix^e 
are  wdl  foaadel.  But  with  none  «t  these  tiiin;^  am  1  to  occupy 
your  attenlinn.  T  am  simply  to  diteuM  the  priu  and  eowof  ekelne 
power  di-stribution  in  factories  and  workshops,  and  to  see  wlieie  an 
nnlHaieed  ccnaideratiou  of  thiji  subject  will  lead  u*.  This  is  meielf 
a  problem  in  mocfaunical  engineering,  atnl  tuuchaaical  engineen  as 
a  cla.ia  (generally  beai  iu  mind  that  their  business  ia  to  wcuru  beat 
re-ults  ut  Icai-!  cx]-"-rL«!. 

Whether  |i.jwer  diMiibiition  cuu  beat  be  carried  out  ekictrically  by 
cuiLtHi  iijus  currciiU  or  by  alterii'itinj,'  eurn  nta  uf  lw<j  m-  thrre  phase* 
IS  unather  liiie^lmri  I  am  not  <iciliii|j;  with  uuw  -that's  the  aorl  of 
vhioA  wc  rea.l  PajJers  .Unrnt  at  tlie  Iri-ntutioii  of  Electrical  Engineen 

*  I'ajper  (tad  bdoie  iha  Civil  and  UeclaDical  EngiiMni'  Mbttf,  ' 
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the  war  ;  ita  diseuasion  here,  howercr,  would  tjike  aa  beyond 
the  rnnfTP  of  general  principles  nn<l  ■wou^t!  reqaire  a  ;»re«t<*r  smnant 
r>f  time  tliau  wf  huve  at  u  ir  iiii'[>»sa;.    Our  buBiuci!>  to-uitiht  will  be 


to  cooaidcr  tbc  ciruuiuDbutcei!  apoo  wliich  mant  dej^ead  tlie  decision 
ns  to  wfaetber  electricity  c«n, 
luetliodK  of  (lower  distnbution. 


lepead  tue  dc 
dtapilue  the 
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To  begin,  then,  the  older  forou  of  power  dietribntion  we  think 
•bout  displacing  may  be  generality  mmunanaed  nnder  two  headings  : 
First,  caaes  in  whidi  the  power  la  supplied  br  a  numlier  of  engines 
driving  indiridual  im^M*—  or  dcpartmenu  of  the  works,  and, 
aaeondly,  caeae  ia  wUdi  OM  eiigine  ftuuialiea  tfaA  wliole  power, 
wUek  H  dialril)«lad  lo  ib»  n^xm  DuelilBe  by  alitlkfaig  and  Wlta 
or  ropm. 

Consili  II'-;  Im;  tirft  i^Toup  a  l:irt;f  iiuiiiLlt  ut  te-U  b;ivc  W'l'n 
>iiade  tt'  diiUTiiiiiifi  tlie  Ateaia  «>aaiim]i!;iiii  ni  usaull  engitn'.t  with 
the  result  that  the.Hi-  baTe  been  prov.'il  ti.  lis  terrlljly  wn.nef.il. 
Tbey  coaeume  in  staam  anything  from  601b.  to  ^Xilb.  per  I.B.P. 
per  Iwar,  and  upon  Am  tiett  umI*  vfm  100  engince  takea  at 
laadoni  abt.  Bryait  Dookta  fimad  thet  fM  avenge  ctmanmption  was 
no  less  than  1501b.  TImm  engines,  though  presumably  not  very  c&re- 
Tully  looked  after,  are  not  treated  with  e.\oeptionaI  neglect  and  may 
be  considered  ns  representative  of  the  ordinary  performance  of  ilio 
auxiliaiy  engine  uaoally  seen  in  paper  mills,  bleach  works,  foundries, 
and  the  like.  Seeing  that  first-eli>i*?  c-ifjiripji  of  tni>ilemte  si/e,  rni!- 
ning at  fall  load,  consumu  only  iJOlb.  of  Hteiimpi-r  i.u.r.  ii'jn"-:iii.ile.nH- 
iug  or  ITlb.  rondeoaing,  you  will  see  that  there  is  here  a  conraderablu 
margin  of  Im^  for  poeaible  ledBfltioitliyainom  eeonomkil  ijyalKB  of 
•li«tribuuuti  lite  power. 

But  if  the  results  are  ao  poor  witli  iiuxiliirv  tii^juf^  ruuuiiif,' 
iadoors,  what  shall  be  said  of  the  dottenn^-,  noisy,  dripping 
aboTBTiiatimi  running  in  the  <nn  irith  tta  laoeejoinl^tte  etaaaiag 
ateani  end  streaming  gland*  M^tiar  to  ercrjom  wao  fcat  teen 
through  a  ship-building  or  bridge-building  vard.  What  such  an 
cD^ine  costs  in  st«am  it  is  difficult  to  say,  am)  when  the  additional 
U>t!<  flue  k)  ri  itvlensatinn  in  thr  distributiug  ateani  pipes  is  taken  into 
ai'ciniiit.  It  will  he  realiji«!tl  ttint  there  are  here enomioiia  fuellosaes  to 
he  dimiiiitilieii  by  the  iDtroitn  tiori  of  more  economical  uiethoda. 

It  must  not  be  supp^jse-i  iliat  I  am  jiurposely  selecting  bad  examples 
in  order  lo  make  out  a  strung  case  for  plp-'tricnl  distribu- 
tion. 1  am  merely  taking  thin^'B  jcu  and  I  kn^>w  them 
to  exi»t,  and  eonsidcriug  the  conditions  under  wlunh  these 
isolated  engines  of  which  1  am  speaking  have  to  run,  you  will  see 
(bat  much  better  eoald  not  very  well  be  expected  from  them, 
^havdling  in  Yorkshire  the  other  dij,  I  obaemd  ia  tbe  eoUierioi 
and  ironworks  I  passed  long  ranflse  of  etaam-pipea,  ttcm  wUeh  the 
non'Oondiitiing  comp>osition  once  corering  tbem bad  long  ainoe  lalkn 
of^  leaving  them  entirely  unprotected  from  the  weatlwr,  while  in 
warfely  a  duple  inslsnc*  was  tlic  covering  intact  aritl  in  f/noA  order. 
The  same  in  h-  \>i'  fi/Hiul  in  any  old-fashioned  ehipyaiti  ar  bridge 
Wvrk*,  ami  ir,  must  ij*  allowtd  that  to  keep  Btcam-pipe*  in  ||^oo«l con- 
dition m  the-  (rj*n  rf'juirM  a  i-uu»iiJerii)de  amount  of  pains  to  be 
taken.  Again,  to  keep  those  badly-Ui«d  iio^es  at  they  ought  to  be 
kept  would  lafBkaa  gnat  deal  of  attntion.  This  attention  they  do 
not  get,  and  naennaBrieal,  even  whtn  eared  for,  they  set  worte  and 
erocae  witJl  time.  It  is  different,  of  course,  with  auxiliary  engines 
on  bond  rftip.  Thaw  are  of  high-class  workmanship,  generally  of 
the  compound  type,  and  having  the  advantage  of  exhausting  into 
the  condenser  when  the  main  engines  are  running,  hesidea  being, 
c«TnpaTOtiv<»ly  speaking,  all  cloet?  tiD|^ethtjr,  they  give  very  ffood 
resiUt*-  It  may  De  said  that  in  the  mimnt;  districts  coal  u  wi  chv»]i 
tiiat  It  Bcarcc-lv  matters  what  tlie  eagiueis  consume.  A\'ell,  that  in  ft 
point  to  hv  COD Eiidered  later  ;  at  the  moment  I  tiin  merelv  pyiniing 
out  that  the  toel  consumption  ia  extiavagant  beyond  all  reaxou,  and 
ptaaaanaMaibar  that  one  of  tha  prooipal  sources  of  loss— the  con- 
dcmatimiii  die  pipce — goes  em  whetlier  the  engines  are  running 
or  not 

Tha  aoond  method  of  power  distribution  I  have  referred  to  is  by 
shafting  and  belting,  and  a  large  numbn  f4  experiments  has  been 
made  fr  ni  lituc  to  time  to  determine  what  fraction  of  the  i.ilp.  of 
the  engine  it  ai  tuaMy  retumefl  n*  useful  power  lo  drive  Use  varioiK 
tools  and  machines  in  oor  w nrkujiopf  atid  fiicloriCT.  It  unlikely 
that  any  ol  UitJc  particular  deterniinatioiis  would  e.xaclJy  lit  thi- 
circunutoncee  of  a  new  ca»c  to  wlui'li  we  lniL;Ut  wisl)  to  a;iply  it, 
nevertheless  the  results  are  of  great  value  as  indicating  what  we 
DiditaqmtiBWMka  «l  n  Uha  kind.  The  figoics  ata  got  bgr  lint 
indkatiBg  the  M^aevilh  aU  tha  mehines  or  tools  nt  waiA  ana  & 
indicating  it  vnth  these  thntrB  off.  The  latter  irolication  givea  the 
I.H.I-.  loet  in  eiigiiu'  frictiOB  and  in  shaft  and  belt  friction  throughout 
the  works,  and  the  ratio  of  Uie  difference  between  these  two  indica- 
tions to  the  higher  of  the  two  gives  the  fraction  of  the  l.ii.F.  utilised 
to  drive  tlie  machines.  For  engineering  shops  in  which  heavy 
machine  work  is  being  done,  the  power  utilised  to  work  the  t«olis  i.« 
lound,  from  several  testa,  to  give  an  average  of  40  per  cent  of  thv 
i.H.F.  For  shops  in  which  light  machine  work  is  carried  on,  such 
■i^  the  making  of  sewing  machines,  bicrcles,  small  tools,  the 
inefnl  ntan  of  iM.  avaikfala  ftr  drinnc  the  waahiwaiy  h  again 
fiwad.ontbaamngatoba  dftpateent  Aom  tha  renlte  aMaaied 


by  making  tc»U  in  eight  fuctorieK  in  America  engsged  in  the 
engineering  trudec,  we  learn  that  t.He  power  utili-'t^l  tn  drive  the 
machine  tool-  livera^'e.i  .Vi  per  cent,  of  the  l.ii.;'  ,  wliil;  in  one 
extreme  c&»e,  tliat  ot  the  Bildvsin  I.--«"nnKitive  W'r.rk^,  the  return 
was  only  SO  per  cent.  I'roni  tt  ats  n..ide  in  Dver  li' lu  iactorias  and 
workahope  in  France  we  get  an  average  return  of  less  than  60  per 
entjjrhila  ntamiag  honia  again,  in  tin  tkiaa  pdaetoil  ihopa  «C 
tin  GloaMitar  Weg^  Oa.  the  ntnm  Tiaa  found  to  m  AMift  pat 
eent,       per  eenL  and       per  cent  respectivrly. 

In  th«e«  tests  it  ia  awumed  that  the  ratio  of  the  differenea  ht  tha 
I.H.P.  loaded  and  unloaded,  to  the  i.h.p.  running  loaded,  expresses 
the  power  utilised,  and  this  carries  with  it  the  further  axsump- 
ticiK  that  the  friction  Iompi  are  cinstaTit  nnrt  intlependpnt  of 
the  work  b«inj.'  daue.  This  in  found  to  be  l>r:ll-■lil^'^lly  the 
cose.  Once  upm  a  tim-j  it  wa°  th'HiKlit  that  tlie  irictioii  of  au 
engine  iucreasB-J  l'ir)fLdy  with  the  loail,  1  ut  Lhi<  li  not  so.  In  niany 
instoncee  there  is  uo  appreciabLe  incrosee  at  all,  and  in  any  case  the 
addition  ie  quite  amuL  Tha  laaa  hiaida  fjad  foe  ahutiu  and 
belting.  PractiflaUv  then  li  ao  iaarNM  of  Iiletiov  wtth  AaW, 
and  any  slight  diflerecH'e  would  only  make  the  re^nltavona  tibam 
appears  frtm  tibateat,  for  in  tiiat  case,  obviously  wo  hava  not,  at  full 
load,  debited  the  transmission  with  the  full  friction  loas. 

The  figures  show  great  variation  among  the  results,  hut  that  is  only 
what  we  rnipht  cxpc^rt.  There  is  no  fix«l  or  even  npproximate  relation 
Ije'.ween  tlie  I.iL.l'.  and  the  Icn;.;th  :A  uliiftiui^,  iiurnl-;jr  of  puUcva,  or 
uumU:!'  qI  Even,-  l.ivUiry  u  UiU  ijUl  on  diiiei^nt  lines — oomo 

may  be  on  one  nu  ir,  xome  oocupv  several  llooro  and  so  on.  Again, 
even  if  care  is  taken  to  arrange  tne  shafting  in  a  scientific  manner — 
a  condition  nldon  fnlfiUad,  ui  ma  taj^-it  ia  nnlikeiljr  tliat  it  will 
rannin  long  ia  fink  ohnaMiar.  It  ia  ant  aasy  to  maiataia  ahalu  fa 
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perfect  alij^ment.  The  be«riB<j«  arc  fcldom  very  c«refr,I!y  attended 
to  a>  res^T'l*  lubrica'.iiJU,  ,iud  lu  ailjuiitin^  the  ej|j  boltJ  a  careleas 
labourer  miy  vtrv  e*uly  inerea.'x:  the  friction  of  a  juiirn  d  by  100 
percent.  But  wLeD  all  cjire  !■>  Uikeii  i:  i<  iinUk>-lv  that  we  could 
Willi  any  degree  of  certainty  count  upon  a  greater  return  than 
60  per  cent,  of  the  i.h.p.  as  an  average.  Id  some  ca»e>«,  of  course,  it 
would  be  more,  in  some  cases  less,  bnt  in  fixing  on  the  above  figure 
OS  a  basis  for  comparison  I  think  I  am,  if  anything,  giving  shafting 
and  belting  the  advantage. 

Taking  GO  per  cent,  then  as  the  uaef  ul  return,  this  means  that 
40  per  cent  is  absorbed  in  irictioiL  The  engine  accounts  for  10  per 
cent  of  th«  i  ii.r.,  an  amount,  which  cmnnot  \  ery  well  !■«  mluced,  and 
of  the  ;to  per  cent,  which  is  given  to  the  t  ranknlKifL,  iv\  o  t h nils  reaches 
the  niachiutts  useful  work,  one  tliird  beiii^  wisreii  in  hooting 
be!a  rings,  bending  straps  anii  wearing:  thlu^»  out  t,-  :  .  ^  It  i.ithis 
last  item,  representing  30  per  cent,  of  the  whole  i.u.i.,  that  wti  want 
to  have  a  cut  at. 

We  have  seen  that  the  friction  «l  tha  rinfting  and  belting  remainii 
constant,  and  from  tha  natnm  of  tiUngt  tin  BhaftiD<„'  and  bcMng 
must  keep  on  running  whiMvar  fhaanmharof  iiiacl  uic^  y.  work. 
There  is  no  way,  when  we  stop  u  niaihine,  of  ri  diiriu;^-  the  loss  in 
tranatuiasion  by  the  proportion  which  might  be  yr"  r  i.'.i  allocated 
to  that  particnbir  iiuitbine,  eonpierineTitly,  tli(o)f;h  the  iu.ichine:= 
at  wijrk  in  the  --iho]i  may  "yii'v  1^:  ii  fn\i:tioiL  of  ihe  wlmle  all  thi- 
'hoiting  mu.st  niu  fur  them,  'i'he  ellect  i.\  v.-.'y^  on  tJie  u.-etul  rttum 
is  very  well  shown  by  tb.e  diat^r.-im  Y\y,.  1.  Here  diR--iin.  l  i  measured 
along  OX  as  abscissa?  represent  fractions  of  the  load  and  ordinatet 
the  H-r.  ThaUnaOA  represcnutfaavaaAilamftdaBa^aadAeiiiw 
BC  the  LB.r.  of  the  engine,  diitanan  halwmn  fli«aa  tin>  Sua 
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i  on  tb«  wdiBstw  repiwaitiiiff  tlu  vaate.  At  fall  load  we 
km  t  vwfal  retvrn  of  00  per  cent  of  the  I.H.P.,  at  three-qnarten  of 
full  load  03  p«r  cent.,  at  half  load  43  per  cent.,  and  at  quarter  load 
S7^  per  cent.  This  Uicn  is  tbe  areragc  rcault  we  may  expect  to 
obtain  with  jxiwer  dutributiou  by  ahafts  and  belt*.  Tta  — ~ — ' — 
of  uiuftll  return  ahvavi<  decreaaes  rapidly  as  the  tiuichiiua 
out  of  work  or  ax  tbi;        on  them  is  ()iiiiirii!<bt.'>i. 

So  nincll  for  the  djiUi  at  mir  iii--<]j(i!<iil  ri-^-utiii;i^' nl'ici-  in.'lln.-U 
bf  transmitting  )iower.  W  e  will  now  .kc  wlj.it  rjiu  I  f  ilniiti  ny  slev:- 
trieity.  B«youd  einiiluiaisiDj;  the  pre.  m.^sly  ex|jti'(«i-il  Uu  of  friction 
we  need  nut  at  tbe  present  ace^  trouble  ourselves  about  tbe  en^ne, 
as  wbciber  it  drivee  ah»W»g  «t  an  eleetiie  jienantor  it  aiajr  be 
awum^d  to  be  of  tke  MUft  and  to  behave  in  a  aimOar  Moner 
under  steam.  Wa  ahall  ildl  lain  tiha  fkktion  of  tha  aai^  to  ba 
constant  for  all  kada,  and  aannnetiiMltafaMriialOpar«Hit.orfha 
foil  load  LH.P. 

To  bepn,  thvD,  with  the  generator.  Thia  may  be  directly  coapled 
to  the  crank-sbAfi  of  the  engine,  and  we  may  assume  that  when  fully 
loaded  it  at  iut  tmuinals  a  useful  return  in  n.F.  of  00  per  cent, 
of  the  ]iow<:r  given  to  the  abaft.  With  latije  generators  a  somewhat 
larger  rttum  is  frequently  ohtaituNi,  but  CKJ  per  cenL  ia  a  good,  all- 
round  lignre.  We  may  a»  well  be  on  the  safe  aide,  and  it  doea  not 
do  to  be  tw  laMiiBe.  On  the  othw  Mltit  h  vnlifcaly  that  a 
generator  woold  M  hutalled  of  sneh  eoBall  aixa  that  the  retom  wonld 
not  reach  00  per  cent  According  10  this  the  nief  ol  electrical  retoro 
nt  the  generator  terminals  is  81  par  aaoit  of  the  I.H.P.  of  the  engine. 

Now  fur  the  law  of  the  genmator.  The  internal  loaaes  in  the 
machine  itself  are  partly  ind^)endent  of  and  partly  dependent  on 
the  elcctrioil  yx^fwcr  it  is  giving  otit.  They  consin  of  the  energy 
i  v|K-tiili-il  in  fiircinj^  t:ie  rurrt-nt  through  the  cnpptr  witiiliug^  of  the 
tii;e<l  ainl  rotating  jartp,  'ind  nf  tho  energy  exponrieil  in  the  iron 
part*  which  arc  subjirt  tuthe  ..:i  ntiDMaus  rt'.  ti:^!  u:  tljtir  magnetism 
while  the  machine  ib  working.    For  the  sakt  of  analogy  we  may  very 
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call  the  former  elMtriattMcliiat  Mid  the  lafler  mAgn«tii;  friction. 
The  mii^metic  friction  is practicallTeoiMlant  for  all  loadu  ;  the  electri- 
z:iX  friciii^n  it  in  )<art  cuu.^tantaod  in  part  variable.  The  variable  part 
iucraaacs  us  the  square  of  the  load,  «o  all  tbe  loeees  may  be  expraMed 
in  tha  fam  triMfa  *  and  *  an  aoalmaota  dafOTdng  •»  lha 

canatnutioa  flf  dia  madiae,  and  O  fha  ennwl^  wUdi,  Jbr  a  WHUoa 
giTing  uniform  electric  prennre,  is  of  course  proportiaiial  to  tba  oot- 
pnt.  For  the  generator  giving,  as  we  have  aaenmed,  a  nMivl  ratom 
of  90  per  cent,  the  coeflieient  a  will  hare  a  value  oi^  sar.  6  per  cent, 
of  the  power  pot  into  the  sbaft  of  the  machine  at  full  load,  while 
the  valui-  (if  f/C  at  full  load  would  be  about  4  per  cent.  Fii;.  8 
riKiwi!  '.lit'  ii'^i'lul  rrtum  obtained  from  the  gunirator  at  various 
loads  I'viiipult'l  >  u  Ibis  baaiii.  Absciw^'  nu^asured  along  OX  repre- 
i>eiit  fractions  of  the  output,  and  ordinate^  represent  the  h.p. 
lleigbta  measured  to  the  line  UA  give  the  useful  return, 
ntaaand  to  tba  Una  BO  jivo  tba  La.p.  DiitaMO 
yartieallr  between  OA  and  80  ^  tbat  part  of  the  hv. 
in  engine  friction  and  in  the  magnetic  and  electrical  friction  I  have 
alluded  to.  You  will  see  that  tfie  waste  rises  in  a  mrve,  owing  to 
part  of  the  loKs  increasing  as  the  square.  There  results  a  useful 
return  at  the  lerminals  of  the  machine  of  Bl  |>er  cent,  at  full  load, 
77*7  per  cint.  ul  I  href- quarter  load,  71  "3  per  cent,  st  half  lo*),  lUid 
80'4  per  cent,  at  ijuurter  load. 

The  electric  pjwcr  has  to  be  distributed  and  convertai  where 
required  into  initlKtiiiciil  power  ihnjUKh  the  agency  of  a  system  of 
electrical  conductors  and  the  electric  motora.  la  tha  fonuer  the 
1««  d«a  to  alaotncal  Inatin  ia  yw|MtioBai  to  Ilia  aqoan  of  tba 
cnimit,  aod  it  ia  nqr  «nd  to  is  tto  aaaliw  «f  flufpir  ttat 


the  powar  waalad  in  the  conilnctor^  at  full  load  shall  ba  abont 
%\  Mr  cent— that  ia  to  any,  tiie  piearare  at  the  motor  end  of  tbe 
oonauctor  ahall  be  %\  per  cent  letathn  Ae  preasore  at  the  gena- 
rator  end.  In  tenna  of  the  full  load  I,B.lk  oi  tlie  en^ne  this  would 
mean  that  the  loaa  is  about  S  per  cent,  and,  diminishing  aa  tba 
square,  at  half  load  it  would  be  one-quarter  of  this,  and  ao  on. 

We  have  now  to  oonaider  the  molun,  and  the  law  which  gorema 
the  lo»ca  in  these  is  ,ju«t  the  »um«  a.t  thai  whicl:  ivltus  the  lose  in 
tbe  generator'. — thai  is  to  i<*y,  ther«i  i«  a  cer'ii;u  luns  which  i» 
constant  and  indeiHUnJeiit  of  the  work  the  iim'.nr  ii  'i  Miig,  and  a 
certain  lo«a  which  is  propoitional  to  the  squarv  of  Uie  load.  The 
useful  return  obtainad  nom  indiridnal  motor*  Tariea  with  tbair 
thia  reaching  90  per  cent,  of  tba  eleotneal  B.r.  put  into  tham 

V  t;  W  \  t 


110 
TO 
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1 

— 1 

O  ota«t«»t»»a>aM««Mi«x 

na.& 


;  to  7S  par  eant  or  aa  ia  awton 
mo  ton  installed  are  mixed  Ima 
aa  all4oaad  W  var  eent  at  (ul 


in  nioton  of  50  h.p.,  and  falling 
of  1  H.r.  If  we  assume  that  the  i 
and  amalL  and  that  the  return  is  aa  all4oaad  W  par  o 
load,  we  iball.  I  think,  get  pretty  eloaa  to  «ha  aaadifiMia  of  praetiM, 
and  on  this  baoa,  than,  let  na  sea  what  net  retom  we  get  from  the 
whole  distributing  system. 

Before  eallioK  your  attention  to  any  further  dioKraniB,  howfver, 
let  nic  [xiint  out  one  resjuiii  m  wi.i.  lj  irii.il  ji  iwi  r  .lis'ri^ution 
differs  radically  from  distribution  by  .Hl  .iftinf^  and  i.*lts.  It  ha.'< 
already  been  pointeti  out  that  with  the  latu^r  distribution  the  loa= 
remains  the  same  whether  many  or  few  machines  are  at  work. 


in 
l«n 

ISO 

i» 
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O  tt    Ol  i« 


at  a-i  •«  07 

no.  4k 


a«  a«  i<ox 


accordingly  the  percentage  of  power  loel  in  ilistnliutioi!,  rcii  i  i\-il{to 
the  work  expended  u-*f«lly,  incr«a-e»  eiiorniously  »il)>  very  light 
loads.  With  electric  ili-stri'ltutinn,  however,  thia  is  not  the  case,  aa 
the  nx.'tor;!  .iire  r<l.jpi>ed  running  when  their  power  in  not  required. 
AccordiD,.;].-.  f.r  the  lime  Uiug  and  until  the  motor  !•  Btarted  again 
the  proportion  ol  distribution  loss  which,  in  reapactof  one  impodUnt 
factor,  may  be  allocated  to  the  auahiM  «r  ■aabinea  which 

tbe  moton  drive  abaolntely  eaaaaai  ^  ..... 

Tbaaaiad  latnnieUatoad  fhrn  •  mMn  otpomr  diatribation 
~    &  Aa  behi^  ibaifaw  Mpiiaani 


hr  elaotriaMgr  i» 


liiFi» 
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fractions  of  thi'  Ivvnl  Rtnl  oniiniitv^  II. r.  The  linp  OA  ahow*  tlic  F  i'. 
twrftally  returnc  i,  »riil  tin-  lim-  HC  l(u-  r  h  p.  As  will  He  »rr:ii,  ftt  full 
loikd  we8«(  fniiEi  til,-  iiiiitMrx  H<;  i-  rft-nt  of  theLH.l-.,  «t  ltir«*-<)iiarter 
load  61-3  i>«r  t-eut.,  at  Wf  ioa4  6^  per  cent,  and  at  quarter  load 
47  p«r  cent  Thin  ii  noHer  thf>  b««t  conditiaiit,  th*  noton  baiag 
•tof^ied  aa  the  machines  they  drire  are  thnHfit  oot  of  aetioa.  If  Iha 
aiOlom««i««]l9*«dl»iiiii— tbatia.  if  Uw  plant  im«  ran  mdn  thk 
wont  Mudiliiotta,  tb«  lh  p.  wanld  iw  ac  abowB  br  the  dotud  Um 
DC,  fat  vhich  cane  tht>  ratum  would  b«  at  full  load  66  per  e«nt  at 


at  threc-quartor,  half,  and  ouarter  loada,  GS~  p«r  cent 

67  per  cent  mi  I  41  p<-T  n-:iX.  ri^jwctive.y.  Wp  shall  Msnme  for  th-^ 
p«rpo»e«  of  tliis  ftrsuitii-tit.  ;lint  tin-  real  return  will  lie  ln^lwwii  the 
twa  Not(9,  li.Twmet,  (iiM  ftt  full  load  we  get  per  cent,  for  elec- 
tricity aa  a^  tinnt  m  jier  cent  for  abaftiaAlMdaft  qoistar  kad ataVt 
44  per  cent  aa  u^ainst  37  per  cent. 

By  snperpoiiiii;  diagraiiia,  Fikb.  1  and  3,  and  redqeiu  tha  UmAiI 
Pitiirn  to  a  common  Wis  for  both  we  get  Fig.  4,  whiuk  aliinni  tlia 
I KP.  raquifed  fort-lectrical  and  mechanical  distribation  rmpvctively, 
tha  lim  BO  t«prt!««nting  the  former  and  the  line  DE  the  latter. 
Dintance*  between  hV  and  DE  meaiured  on  the  ordinAte*  «how  thf 
difference  in  the  t.H  i>.  required  by  the  two  systeoia.  Ohierve  ihnc 
at  full  lo:irl  wfi  •ilivff  riboiit  10  per  cent  in  tlie  r.H.r.  hy  electric«Uj[ 
diBtril'UtiiiK  tl.e  jj-nwi  r,  iiud  at  three-qtmrlor,  Imlf,  riivl  quaitav 
16  per  cent,  24  per  cent.,  and  38  per  cent  r«apectiveljr. 

(Ala  aoHahiM.) 


vm  OF  iLUHmuH  u  jur  iLfloniflu 

CONDUCTOR,  WITH  NEW  OBSERVATIONS  UPON 
TUB  DUBABILITY  OF  ALUMINIUM  AND  OTHEB 

ntruB  usNB  JiniiMraBuo  Exposuiti.* 

r.r  .tnnv  iv  I-.  );Fn£.H\nr,  r.l.c. 

Jntraductitn, — Tkc  iollowintj  table  sbowa  that  the  price  of 
aluminium  hA«  fallen  and  the  ciualitT  has  improved  with  increasing' 
output  <-mU  year  Aiiice  wWn  the  present  electro-metallui^cal 
jiivM  i  ss   1  luanufocture  wa»  fir»t  adopted  in  Ihia  country  : — 

Tabla  L— 'forW  J'reductimt  and  Avtragt  Fries  of  AUminium  each 


Year. 

- 

I'rnductJoD  in 
mptric  tnna 

of  2,2M  III-.* 

f'rive  in 

twrlb.in 
U.S.A^ 

1890 

1<>9 

1891 

255 

76 

1892 

487 

49 

1895 

716 

37 

(m  lal'M%4]lee«'0-at  to  146%  Iiob. 

18M 

1,240 

30 

1895 

1,418 

275 

1896 

1.789 

20 

1887 

3.5JM 

171 

1898 

4.033 

16i 

0-nta  13%  ■Um.'oia  to  0-tt%  iraa. 

1899 

5,000 

16* 

'K«timtted) 

the  moat 
and  tha 


liflatirs  Cfutt  nf  Copptr  awl  AlMminiHm. — ^Takinj; 
reliable  vu1r,>  h  I'  jr  -  lie  ptivsical  cau»taatiOf  tlia  tw 
lUOiit  recent  mnrlcet  prices,  wunely^ 

Oi^iptr.  .i4  { u  nMit  ium. 

Specific  Rrtvity...  MS  I     Sp»:ific  K^»^^ty...  St^ 

CondueUvity          100  |     Ciniidliatint7„,...  tt 

Pi'ioe    £91  per  too.     |     PrilO  .».t>......„.iB9M  (V  tOR. 

wo  obtain  tlw  foUowiag  pricti  ratio  :— 

893  x  91 X  59  _  T^^Ca 

s^eex  sil  X  lo^'ijQoo**  Al' 

Exprevinf!  this  ratio  in  anotbar  manner  £798  espended  ttpon 
copper  will  equal  jDl,000  csjpondod  Upon  alwuiniiun  tat  On  hum 
length  of  wire  of  equal  canTiog  etpadiy ;  uid  alnanininm  i%  fliara- 

fure,  much  the  dearer  mct.it  of  the  two. 

Special  ratee  are,  however,  offered  where  larft  qaBntUiot  of 
aluminium  are  tjikvu  iti  rod  or  wire  form  for  electrical  puriv  ?!*, 
and  in  the  United  .Slktc*  laiije  quantitieii  of  tlie  new  metal  li  im-  li-  i  :; 
sold  at  at  centA  per  lb.  °:£I35  per  ton.§  U.iinc  thti  fttiure  the  cot>t 
latio  for  ionductor<  of  i-<|U3l  length  and  equal  canyiiig  capaaitj 

becomes-  ^"•^'^      ^  fi9_1.325^Cu 

2  (JHx  135x100   l,Ooa  Al- 
and copp<!rjj_jeenJo_be_thajtt^^ 

*  * '—  "iTt  ~f  »  PHirtrrrsad  frotiiini  thn  Inntitiitiiin  nf  Taaolriwl  Fnninena 

Jul.  10. 

+  Fniiu  TKc  Minrmt  /mimlrg,  Vol.  VIU.,  1900; 
;  Moi'uiiui'it  leau,  Ctaipirt  /Ccmitu,  1898. 

I  MeasTL  T.  Balton  aod  Sons  iafarm  the  writer  tkat  in  lUs  fSountiY 
£190  per  loa  is  quoted  for  large  orders  of  the  wire. 


lnsl'tl!al\<->m  ff  Alurr.initm  tu  thf  J'nit/d  StaU.i  uti-l  m  the  l'\>\ttd 
K>r'i-{nm. — The  low  prici-  at  whi':h  aluminium  is  licing  ^nld  f  >r  coii- 
Jiii'litii;  puqHwe»  in  .Vincnca  ihcreforo  explains  the  readme'^  af 
electrioal  engineers  in  that  country  to  adopt  the  new  metaL  It  may 
be  explained  here  that  at  present  tlian  it  no  Idlt  of  tiaiag  aluninion 
  tottba 


for  inaulated  conductors ;  the  Riaatar  aietional  araa  of  tba  maul  for 
e<|aal  carrying  eapaeilTO'aBsl-OCanDdaiias It  impoaiiblatouaic 
for  Boch  covered  eondiMtan  nntil  it  liaa  fauen  to  a  mndi  tomr 

price  relative  to  copper. 

Bare  aluminium  tnuumiieion  lines  have  already  been  complatad 
at  Niagara  Falls,  and  by  the  Hartford  Electric  Li^lil  an  J  Power  Oa. 
the  8niii|ualmie  Foils  Powr  Ci\,  the  BUk.  I.aIh-i  I'o»-i-r  d.,  and 
thR  Tflliiride  Power  Company.*  Other  power  companies  in  Ametioa, 
in  MniK^ctiiin  with  which  aluminium  is  aaad,  oc  la aboot  to  ba  uad, 
m  pkce  ui  capper,  are  the  following  : — 

1.  North  Yuba  Power  Co.,  luppliiai  liOOftU.  to  flimmmiiT  from  a 
generating  station  53  milss  distant 

2.  Tba  Municipal  Ripply  Co.,  nipplyiag  2.000  B.r.  to  Drillia.  Ootaris^ 
from  »  ^n«r»tii)tr  station  at  Ragged  Rspids.  18  milss  distant 

3.  Tl.p  rtis;i'f.tton-VV,:«y|  r,nrc.r  Cn...  •uppKinf;  l^tah  with  500  n.r. 

4.  Tiic  strttutaiil  Kkcti"!'--  t'u.  Thtj  ijuiiijijujy  iiait  l,eeu  lh-*te<l  develoi.' 
a  scheme  for  supplying  San  I'l'sucisoo  frutn  a  geoeraUng  slstjju  'u>  'Jm 
Sim  NoMda  Mon^aiBi^  ISO  miles  distaatt  The  sueosss  of  this  project 

open  tho  possMU^  o(  using  and  malvtaii^g  the  propoaed  iwes- 
ef  60,000  volts.  It  has  been  desiiled  to  uae  alumimum  cables  fur  the 
and  estimates  have  iNin  pfe|>sre<l. 
In  addition  to  the  power-transmission  lines  naintii  al>r,e, 
aluminium  is  beins  used  in  place  of  copper  for  con>in"-.in;;  ;vjrvj^« 
1<v  ihp  Waufaochie  Electric  Light  Co  ,  of  Tent"  .  by  the  Norlh- 
^\■^•»l.■^u  Elevated  Railroad  Co.,  of  Chicago;  y  the  Kansai!  City 
Aud  I^ravnworth  Electric  Railroad  Ca  ;  nnd  by  tiiu  Munh«ttan 
Elevated  Railroad  Co.,  of  Kew  Vork.  For  telephonic  and  similar 
puipoaes  it  is  in  uae  by  the  Pennsylvania  Uailroad  Co.,  by  the 
FtofleStataaT(l«gnfli  and  T4lapliaaa  Oe.,  and  bj  tha  Now  York 
Talapjiona  Ezchanfa.  In  dm  eonntijr  tha  NoitMlkitan  Elactne 
lii^tinfr  Co.  have  4  miles,  and  the  British  Aluminium  Ca,  at  their 
Ployem  Works,  have  several  miles  of  aluminium  in  use  for  vsrioua 
purposes  :  and  the  Post  Ofhce  authorities  arc  making  experimental 
triiiis  of  the  metal  for  long-distance  telephonic  commuuicatiun. 

The  ditBculty  of  soIdenriL'  >i!n!iiinitim  lii^  Iwti  wirmo'tn'H  in 
iMiiift  of  these  schei»i<-i<  l  y  n.-ini;  tiic-:h.in;. ji',  iiM)li<,  ihi-  Maelntyre 
Ueeve-Joiot  being  that  u«uiUy  a<iupUiai.  lu  uuu  or  twu  ciuc*,  sa  at 
Niagara  and  at  rCorthallerton,  soldered  Joints  have  been  tuadc,hnk 
the  writer  doubti  whether  these  will  prove  as  aatixfactory. 

DuruMihit^  Afaatsmnm  and  otAar  Metalt  under  AtnwujiktTic 
Enfomat, — The  did  idaa  that  alnminittm  was  absolutely  proof  against 
attack  by  all  agents  ftxceptiog  alkalies  and  hydrochloric  add  ia  noar 
known  to  be  ineonael ;  aadDitCe  in  commtinications  made  to  Uie 
Academic  des  Soinoiaf  has  shown  that  aluminium  is  eiai^ 
attacked  and  comdod  by  air  and  water  under  certain  conditionsL  It 
is  th«  i  t  fiiiL-  i  f  cmMderahlf  5ni]i.ir(-i;ii-(»  to  inquire  whether  these  eon- 
diticm-i  iri'  pii  .^eiit  wlu-n  itlumiiir.iin  i*  usea  0.4  a  bare  coii'luct':)r  for 

overhead  lines,  and  is  exposed  to  all  tl>e  varietiea  of  weather  that  we 

aM^^B^SSSSBSBBSSSSBBS»SS^^BSBSas^^=^=SSSSSSSSSSSW 

Tabla  II. — lietulU  of  EzpofHTt  Tatt  of  .<4/ii)ntnii(m  and  other 
n'ire$. 


CootpoMtinn 
form  u<  KiQijfte. 


WnterKio  tet ; 
10  uiontlis. 


St.  Helens  Mt; 
10  muiith*. 


|  +  — giuii:  I  gutn 

-  -  loB>  ll«marli'\.  -  lo>«  Komsrks. 
ID  weight  ill  weight 


xod  X«  1.. 

nttio  HftH. 


.Mumiohiai  wire  Mo.  1 
Ditto       No.  a... 
Ditto        NO.S .. 


rialvsuiaed  Inni  wire  No,  1 

Ditto  >e.S 


Coi>iicr  wire  Nu.  1   

Tuwad  oopper  nwa  New  1 


+  041 
nit 


-015 
.016 


Tli'.e5iiam-  ^^j, 

pie,  were  lOl  ^^,.27  ' 

ci.iUy  uu  ihe 
under  uiileu, 

wbers  water  -083 

(IrniM    ludi  -t-0'63 

oll'i^tedaad  -^0■6« 

l^drieil. 


in  sppoar- 
snce  to  the! 
eye.  ' 

Oxidised  ou 
surface,  but 
uot  pitied 
or  annoded.) 


-  1-44 

-iis 


166 


131 


Tb'»ee 
ple-i  wer« 
Ytry  bully 
pitied.  Oirt 

h.l.I  ■.L-Uli-i 

Illj  tl.r-ir  .  .,r- 
rijaian*  and 
eeuMaolbo 
feme<ved  ^ly 
■*(-^'.IKl^iTn^, 
.  l-.vlly  i-.>r. 
I  rodcd.  Zinc 
I  partly  aauii 
'.HWay. 
.-Tbeie  wires 
were  p«r- 

1  Id 

nut  be  tlis- 


*  [  ru-ti'  ulor*  "F  llicrfi  aii<l  other  linos  liave  beeu  |>ubUalte<l  from  lime  to 
timn  in  T)ic  EltttriruiH.  A  Bumuiary  o(  tlieia  will  J.e  found  in  sii  article 
by  Mr.  Krrthaw.  |,ul>li«hed  in  our  culumus  in  Auaiist  and  Septeoaber  lasi 

—Vol,  Xl.V.  ,.p.  669  and  745.— Kd.  K] 
t  Comjita  Kcndut,  March.April,  1839. 
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rxpcrience  in  the  oouree  of  the  four  «««M>n«  of  the  rear.  In  America, 
elfctrical  eneintera  are  conduaing  thi»  inf|Ui'ry  in  (be  u«ua1 
American  taaliinn  ;  and  their  inatallatioDii  of  aluminium  for  tranx- 
niigaion  line*  in  California  and  other  place*,  are  in  re«Iit\  large  acale 
experimenta  which,  if  aneucceaeful,  will  cause  heavT  loucs  to  fall 
upon  thoie  who  have  been  financing  theee  undertakings. 

In  order  to  obtain  independent  and  reliable  figures  concerning 
the  eifecta  of  exposure  upon  aluminium,  the  writer,  lince  Uctober, 
baa  been  rarrying  out  two  leriea  of  obterrationa  in  the  North 
'>f  England.  The  Ntrople*  of  alumininm  u*ed  are  in  rod  and  wire 
form,  and  were  kindly  placed  in  the  writer'*  hands  by  Meaara.  T. 
Bolton  &  Sons,  of  Oakamore  Wire  Work*,  and  by  the  Britifh  Alu- 
minium (.'o.  In  order  to  make  the  inve«tigation  more  complete,  the 
inquiry  waa  extended  to  all  metals  and  alloj'a  used  for  electrical 
conductors,  and  Famplea  of  copper,  tinned  copper,  and  of  galvaniaed 
iron  Hire  were  also  sent  to  the  writer  by  Mcesrs.  T.  Bolton  &  Son& 
It  is  a  curious  fact  that  there  would  appear  to  have  been  no  previous 
•denlific  oliaerv-ations  upon  the  durability  of  thc^e  met«ls  or  alloys 
under  atmospheric  expceure  ;  and  the  choice  of  the  metal  or  alloy 
for  overhead  wires  in  any  particular  district  ha*  apparently  been 
settled  by  custom  rather  than  by  scientific  knowledge.  The  methods 
of  obserration  adopted  by  the  writer  in  bis  experiments  were  aa 
foUoM-s  : — 

Tlin  rod*  and  wire  were  cut  into  Sft.  lengths,  and  were  motinted 
npon  glaaa  immUtor*  in  two  frames,  so  that  their  poeitiun  waa 
parallel  one  to  the  other,  and  horizontal  with  regard  to  the  ground. 
Fig.  1  is  a  reproduction  of  a  photo^aph  of  one  of  these  frames  con- 
taining the  sample  wires.  The  frames  carrying  the  wire*  were  no 
placed  that  the  drops  of  water  collecting  npon  the  wires  in  wet  weather 


ductivitT  and  tensUe  strength  t«t».*  The  results  are  given  in 
Tabic  llL 

Table  UL—Ttttt  of  Aluminium  n'irt  for  Ccnwfudtvify  and  TmmU 
Strmgik. 


Condueli'it;  ; 
copper  lOO. 

Tenaile  *tr*ogth  : 

ton*  per  square  inch. 

SU  HeleiM  lampla   46-6 

13  16t 

1206 

1116 

It  has  been  customary  to  assume  that  the  aluminium  wire  sup- 
plied for  electrical  purposes  had  a  conductivity  of  from  57-63  per 
cent,  that  of  copper,  taking  i'<{Ual  (ectional  areas  of  the  two  metala. 
The  following  lisurcs  were,  in  fact,  sent  to  the  writer  with  the 
samples  of  alumuiium  wire  used  in  anme  of  these  experimeula. 

Sample 
Wire 

CompoaitiiDU. 

Caodue- 
tirky  ; 
oopper  100. 

Teiiaile 
BtreugtJi ;  toot 
|>er  aq.  in. 

1.  RCd^.r..... 

2.  wire 

3.  Wire  ... 

99  |ier  cent.  Al,  1  per  cent.  Fe 

60-62 
66 
62 

16-18  too* 
13  16  tons 
16  18  tun* 

nples  3  and  3  were,  however,  submitted  to  independent 
for  cnndnctirily,  before  exposing,  and  it  was  found  that  in 
of  condactivitie«  oJ  66  per  cent,  and  C2  per  cent,  thoy  only 
liea  of  61  per  cent  and  54  per  cent,  respectively, 
town  that  pure  aluminium  has  a  conductivity 


Fio.  1.   Fbakb  train  fob  Wm  Exrosinw  Tiara. 


Fia  2. — CoBiuMioss  oa  ScurAci  or  Aluxisicm  Wixe. 
MAomriio  4  nxts. 


eoilld  not  by  any  chance  peas  from  one  wire  to  another,  and  thtis 
bring  electrolytic  action  into  play.  Each  length  of  wire  waa  care- 
fully marked  and  weighed  before  commencing  the  exposure,  and  the 
weights  recorded.  The  on*  fraiu*  with  its  nioc  insulated  sample 
wire*  was  expoaed  npon  the  roof  of  a  building  in  St,  Ilcleus, 
Lancashire,  from  October  11,  189^,  to  August  23,  1900  ;  and  the 
second  frame  was  similarly  exposed  at  Waterloo,  Lancashire,  for  the 
some  period  of  10  months. 

The  climate  of  8l.  lleleno  is  probably  too  well  known  to  need 
detcriptiun  ;  but  it  has  improved  considerablv  in  recent  years, 
owing  to  the  clueing  of  aeveral  chemical  works.  'The  place  in  which 
the  wirei  were  exposed  is  now  singtilarly  free  from  chlorine  and 
bydrocblorie  acid  gaaca.  Waterloo  is  on  the  Money,  U  miles  north 
of  Liverpool,  and  its  atmosphere  ia  that  of  an  ordinary  west-country 
seaside  town,  flm  much  sand.  During  the  cxpoeurc  period  of 
10  months  the  frames  were  not  touched  or  moved.  At  the  end 
of  this  period  the  wires  were  removed  from  the  frames,  cleaned 
from  the  soot  and  dirt  of  sU  kind*  uhicb  had  accumulated  upon 
them,  snd  after  thnrouehlv  air-drying,  were  re-weigh«d.  The 
re»uUs  art-  set  forth  in  Table  11. 

The  above  figures  &how  that  tlte  aluminium  wires  and  rods  had 
nearly  all  gained  in  weight  during  the  10  montbi<' exposure,  the  gain 
varj  ing  from  nil  up  to  O'tiS  per  cent,  on  the  weight  of  the  original  wire. 
This  gain  miuit  be  attributed  to  the  corrosion  of  the  rods  and  wirea. 
and  to  the  settling  of  soot  and  dirt  in  the  crevices.  No  amount  of 
scrubbing  would  remove  this  dirL  The  weights  of  these  aluminium 
txjds  and  wires  were,  therefore,  of  very  little  use  in  determining  how 
far  they  had  sutfered  by  the  exjuonure,  and  the  two  samjilcs  of 
alumimum  wire  marked  Na  1  iu  Table  II.  were  submitted  U>  cou- 


63  per  cent  that  of  copper  ;  and  the  low  condactivity  of  these 
samples  can  only  be  explained  by  the  presence  of  iron,  or  other 
metals,  introduced  to  increase  their  strength.  The  conductivity 
testa  supplied  by  the  firm  in  ((ueaticn  were  evidently  based  on 
surmise,  not  on  actual  result*. 

The  tests  given  in  Table  III.  show  that  although  the  St.  Helens 
wire  liad  gained  in  weight,  yet  considerable  lu«*  in  conductivity  and 
tensile  strength  bad  resulted  from  the  exposure  and  con*e(|uent 
pittings.  The  Waterloo  samples,  although  pitted  to  a  less  extent, 
nsd  not  lost  in  conductivity  ;  and  the  tensile  strength  had  probably 
not  suffered,  although  in  the  absence  of  a  special  test  of  the  original 
wire  it  is  imporaible  to  be  quite  certain  on  this  point.  The  remains 
of  these  two  sample  wires  are  here  on  the  table  for  examination  by 
those  interested  in  the  subject,  and  photographs  of  the  more  badly 
corroded  wire  are  also  exhibited. 

Examining  Table  II.  again,  in  o>Mer  to  study  the  results  obtained 
with  the  remaining  wires,  we  see  that  both  iu  Waterloo  and  in 
St.  Helens  the  galvanised  iron  wires  had  lust  iu  weight ;  the  losses  in 
the  latter  case  being  serious  and  amounting  to  r44  pur  cent  and 
S'13  per  cent,  of  the  original  weight  uf  the  wirea.  In  this  case  almost 
the  whole  of  the  zinc  had  been  dissolved  away  by  the  action  of  the 
acid  gases,  and  the  exposed  iron  was  badly  oxidised.  The  two 
Waterloo  samples  were,  on  the  other  hand,  bright  and  clean,  and  to 
the  eye  did  not  appear  to  have  suffered. 

*  Non.— These  teats  were  mad*  by  the  Faraday   House  Teatiof 

Institution. 

t  Tills  lest  waa  sopplisd  by  the  linn  from  whom  the  wire  wsa  obtained, 
and  it  ia  tlierefore  not  strictly  o^mparkble  with  lh«  othcn. 


Digitized  by  Google 


466 


THE  ELECTRICIAN.  JANUARY  18,  1901. 


The  copper  and  tinned  copper  wira«  expoaed  at  Waterloo  were 
oxidised  on  the  surface  ;  but  no  pitting  had  occurred,  and  there  woa 
neither  lose  nor  ^in  in  weit(hl.  The  two  sampln  of  limilar  wire 
exposed  at  St  Helena  had  both  loet  in  weight  (I  SA  and  131  percent, 
rttpectiyely)  and  as  the  whole  of  the  tin  had  been  dilutolvod  off  the 
tinned  copper  wire,  it  was  impoaaible  to  di.itingiiiih  one  from  the 
other. 

^  Conelutioru.—H  i«  perhaps  unwise  to  found  any  general  conclu- 
sions upon  the  rrftultii  of  the»e  ol»ervation«,  since  tliey  refer  to  two 
districts  only.  The  Itritish  Isles  can  nfford  a  very  wide  and  ample 
Mleetion  in  the  wa^  of  cUmat«!<.  It  would,  of  course,  be  interesting 
to  have  similar  series  of  QbiierTation.1  established  in  I/ondon.  and  in 
one  or  more  of  oar  large  cities  with  a  manufacturing  population — 
aajr  Manche»ter,  Obtfgow,  or  Sheffield  ;  but  at  the  moment  the 
writer  is  unable  to  establish  these.  The  investigation,  however, 
piuves  that  the  aluminium  wirc«  at  present  sold  for  conducting 
paiposes  in  this  country  are  not  perlectly  resiitent  to  atmospheric 
corroaion,  and  that  in  the  atroonphere  of  a  town  where  sulphurons 
acid  gas  exists  as  an  impurilv  in  the  air  the  metal  ii<  very  badly 
attAcked. 

Though  St,  Helens  is  certainly  an  exceptional  town,  it  U  probable 
that  in  any  large  town  burning  a  large  amount  of  coal,  either  for 
<lomestic  or  for  manufiicturing  purposei",  the  atmnapheri^-.  conditions 
will  approach  those  obtaining  there,  umi  that  the  various  metals  will 
be  attacked  to  a  somewhat  .similar  degnrc.  Under  such  conditions 
aU  metals  used  for  overhead  condnetni-it  arc  subject  to  attack,  and 
ftltuninium  is  unsuitable  for  use,  owing  to  the  pitting  which  occurs. 
In  .TOcb  towns  it  is  advisable  to  use  copper  fnr  all  overhead  wires, 
and  tlie  proposal  to  use  aluminium,  ttpeeuUly  far  ottrhmil  trolUy  fines, 
most  be  condemned. 


Flo.  3. — CoaaosioxB  o!«  .sc«>a<  i;  oi  Alcmimch  Wire. 
MAnxiniD  20  Tiara. 


In  country  districts  or  in  small  towns,  where  the  iiiipuritie!*  present 
in  tlie  air  arv  reduced  to  u  minimum,  all  metals  experimenteil  with 
iMMsni  to  be  fairly  durable,  but  the  slight  pitting  of  aluminium  which 
occurs,  even  in  such  an  atmoeplierv.  may  prove  serious  ;  for  by 
allowing  the  lodgment  of  small  (wrticles  of  foreign  matter  it  may 
in  time  lead  to  the  iliaintegration  of  the  whole  mass  of  metal  I'pon 
this  point  the  researches  of  Ditte,  alrvady  alluded  to,  are  of  import- 
ance. The  obMrvations  are  being  continued  at  the  two  localitios 
ruimed,  and  on  a  future  occasion  tlie  author  hopes  he  may  have 
the  pleasure  of  presenting  further  figures  on  this  rabject  for  your 
consideration. 


Tbo  followiog  ia  an  abstract  of  the  discassion  that  took 
place  iu  couoection  with  tho  above  Paper  : — 

Tlie  I'RICSIDKNT  rrA<l  the  fullowing  CDOiruuiiicaliun  whidi  he  hatl 
received  from  tlic  Director  of  tbo  Nstiooal  I'hytical  ')lwerrnUit7  (Dr.  ILT. 
lIuziBROOK) :  ■■  I  hul  hnpod  to  be  present  at  the  Iimtitution  to-morrow 
night,  but  I  toLT  1  shall  lie  uoitble  t<.>  ci>ue.  It  occurred  to  me  i<d  readinjc 
Mr.  Kenhaw'a  I'a|icr  thnt  it  might  b«  tliouRht  daiirabte  to  repeat  anil 
«titen<l  his  vtr7  iatvrrstiiig  obtervucioui  ou  the  reUtive  reliability  of 
aluminium  nn<l  nthcr  meta'a  fkir  oertalu  electrio*!  purposes.  If  this  is 
the  ca.-*.  I  >hnul<i  !■<■  glad  to  endeavour  tu  arrnnKc  Ut  have  such  experimeutii 
carried  out  at  the  National  Thysical  Ijsburatury.  and  shall  welcome  ailvioe 
And  assuUince  from  any  meuil<«ra  uC  the  InsUtutinn  interested  iji  the 
matter."  I  believe,  said  IVaf.  Perry,  timl  l>ird  Ketvin  is  making  very 
Urgcexperinicnls  in  tbia  directiiin.  and  tlut  he  has  stretched  wire<<  Mime- 


where  in  .Scotland.  (Mr.  Swisbuhsk  :  "  At  Fujers.")  If  these  cxpcrimeols 
had  been  nearer  lx>ndoa  it  would  have  been  better.  Tbny  would  liave 
been  near  some  sulphury  town. 

Mr.  J.  I'lAVKY  mentinned  that  the  Post  OlScr,  for  something  like 
12  months,  had  under  cnnsidermtioo  tJie  desirabilily  nt  cnrrying  out  oertaiu 
experiments  with  aluminium  wires,  and  the  rsswin  thny  were  deferred  f'>r 
such  a  loog  time  was  the  ilifficulty  in  nbtatnintt  a  suitable  soldered  joint. 
Old  telegrapli  cngioeers  wh'we  memory  carried  tlism  back  tn  the  period 
before  the  mvention  of  the  "  Urit*nnin '"  jnint,  bad  a  very  holy  horror  ui 
unsoldered  joints,  and  tlie  Post  <  >ffioP  hiul  deferreil  their  trials  until  some 
thing  aatislastory  omld  be  obtained.  The  questian  of  soldering  neemed 
to  have  been  solved  so  far  as  tlte  mT*  soldering  wss  cooceme>l,  but 
unfortunately  th«  boat  DrcrjMury  in  the  pracnw  aon<-alrd  the  win.-  and 
riHiucttd  Its  itrcDgth  by  exactly  bO  p^-r  cmt.  Ultimately,  in  order  to  def.T 
tlie  exppfimeota  no  longer,  he  had  arrangi-d  to  run  out  the  wires  to  the 
full  lenf;th  of  the  coils,  and  to  terminate  e»,  h  coil  of  wire  on  an  iuaulstor, 
and  to  solder  t)>e  joint  in  a  little  loop  so  that  th<-  aonejiling  of  the  wire  had 
nu  injuriuua  effect  upon  the  strength  of  the  portion  suspended.  The  Post 
OIBiv  biid  obtaiuixl  something  like  18  mil<^  or  20  miles  of  wire,  and  aljout 
IS  uiiles  Itad  been  erected  in  the  Potteries  near  llaolef .  which  was  thuu^bt 
to  be  a  suitable  pUoe  to  expos<'  it  to  a  ver^,- crucial  trial.  This  was  done  in 
I>i'C«mljer.  but  although  the  wire  handled  well,  their  first  experience — he 
did  nut  want  to  wake  too  much  of  it — was  not  very  promising.  Within  a 
furtniKht  uf  the  erection  of  thi-*'  wires  a  heavy  gale  of  wind  blew  acniu 
the  ixKintry  and  isMMeil  something  like  eight  or  ID  breaks  in  the  spans 
erecioL  The  wire  employed  weighed  7Slb.  to  the  mile.  Its  approximate 
diameter  was  12H  mils,  its  bn-akijie  strain  3401b..  which  being  tvduc<!d  tn 
t<jn<  {ler  square  inch  ctme  out  at  12  568  tons.  It  liiul  stotxl  10  twists  in 
3in..  its  maximum  resistance  was  appr»xiuiat<?ly  6158  ohms,  nod  its 
s)j«-cifie  rt-sit<tauce  came  out  at  2'974  ohms.  He  did  not  want  u>  mitke  too 
much  m(  tbin  experivDce,  and  it  waa,  perhaps,  a  little  bit  early  to  cume  to 
any  conolusiun  on  tlve  matter.  It  was  quite  possible  tliat  either  in  the 
billeU  or  in  the  rolling  or  drawing  of  the  wires  there  were  plscvs  whi>'h 
wi-n-  eitlisr  ov<'r-cryiialliKed  or  which  diffepMl  in  chaiact>T  from  the 
reiiiaindt-r  of  the  win;.  When  hard-drawn  copper  wire  was  tint  used  for 
telegraph  Slid  telephaoe  circuits  he  remembered  how  considerable  wus  the 
difficulty  in  oblaininjt  exactly  the  quality  o(  wire  asked  for.  In  the  limi 
place  it  was  very  diltieult  tu  meet  the  rather  striuKeat  sp.'cification  of  the 
P<Mt  t)l!I<«,  but  Euicli'h  manufacturers  had  come  to  ttie  front,  and  after 
coosidemble  eii>enditure  had  ^ucoeedeil  in  meetinfr  the  necesaar}'  ret|uire- 
ments.  Nu  duubi  in  the  msnufaciure  of  iduuiinium  wire,  when  a  little 
mon>  exfierience  had  been  obtained,  a  similar  success  would  eruwn  the 
efforts  of  manufacturers.  With  re^put)  to  the  reference  to  Califumin, 
he  hail  bad  tha  pleasure  of  a  cuuveraation  with  the  (nvsident  of  the  Pscific 
Telegraph  and  Telephone  Cu.  about  six  muuLbs  agu,  who  hail  erected  .i 
conaiderable  length  of  aluitiiniuut  wire  for  telephonic  pur)Mnes.  but  these 
iintts  hail  be«n  subjei  teil  to  breaks  similar  tu  tliuw  experisooed  iu  the 
Potteries,  unl  which  could  nut  be  aocuiitited  tor  exai'lly. 

Mr.  J.  SWINIil'RNR  thiHight  the  question  uf  the  purity  of  the 
aluminium  had  ik»t  lieen  sufficiently  dealt  witli  in  the  Palter.  A  very 
small  pro[iortion  of  any  foreign  metal  in  alumuniuiii  would  )>n>bulily  alter 
tJie  lundui  l irity ,  and.  tlierafore,  throw  the  urtce-rstio  wronj;  — a  little 
further  purilicatiun  of  the  aluminium  would  ptxilably  make  its  current - 
canTing  capiicity  greater  so  that  the  |irioe  cumparisuii  was  alleml.  A 
very  little  puriGcmtton  would  iiUo  proliably  prevent  cumMuon.  The  three 
chief  impuritiia  in  aluminium  were  sodium  (which  was  about  the  worst 
thing  they  could  have),  iron  '  which  did  dot  mutter  much),  and  dlicoii 
(which  ]>r<>h«bly  also  gav«  rise  to  eom>sinn j.  Tho  aluminium  poopls  were 
continually  improving  the  metal,  and  there  was  ramsiilorAblo  hope  in  that 
direction,  but  the  next  ilitfieulty,  whii-h  Mr.  <iavey  mentioned,  was  that 
sufficient  attention  was  not  given  to  the  questian  of  •olderiiig,  .Xiuminiam 
alloys  were  usually  unstable  unless  tiiey  had  eitlter  a  very  large  in-  very 
smalt  proportion  of  alumininin.  Alloys  with  about  ci}ual  pnqwrtions 
of  one  metisJ  and  aluminium  were  very  curious.  Tbey  were  nearly  lUways 
unstable  and  tumbled  tn  jHiwder  if  they  were  touchol.  It  u-as  i|uita  easy 
to  snider  aluminium,  iHit  the  joint  did  uot  lost  two  or  three  months,  aiul 
the  reswMi  was  i>robably— although  he  liad  been  told  he  was  wrung— thut, 
owing  to  tin  solder  usf<l  not  being  all  olumlniuui,  that  part  uf  the  surfw 
of  the  wire  which  was  in  the  unstabU*  comlition  gave  way.  He  did  not 
altogether  agree  with  Mr.  Kersliaw  that  aluminium  was  bopeleaa  for  in 
sulat«d  oonducturs,  and  for  this  reason.  With  a  pressure  of,  say  90,000 
volts,  the  waste  of  power  in  orrlinor}'  copiier  leads  became  very  serious, 
awl  therefore  alumiaium  was  better  than  oo|>pi-r  unU^ss  the  copper  was 
made  into  a  tube,  and  it  waa  even  probable  Uial  it  wuuld  be  chea|ier  to 
use  a  oomluctor  of  aluminium  wire  than  a  cojiiMir  wire. 

Mr.  J.  II.  KKKSHAW  sUted  that  he  would  send  in  what  reply  he  hail 
to  make  to  the  secrelaiy. 


Electricity  on  the  Siberian  Railway. — It  ia  stated  that  the 
trains  on  tho  Moscow  to  Itkutek  section  of  the  Trttn.-i-Siberian 
Railway  are  huated  and  lighted  by  electricity.  A  boiler, 
steam  turbine,  and  a  dynamo  of  ■'i  h.p.  in  the  baggage  car 
snpply  the  current.  Accumulators  capable  of  .supplying 
current  for  four  hours  are  installed  in  case  tho  generator 
breaks  down.  There  arc  electric  cigar-lighters  in  each  com- 
partment, and  the  water  and  milk  iu  the  dining  car  arc  kept 
from  freezing  by  electric  boaters.  Portable  lamp.s  bung  from 
brackets  can  be  placed  on  the  tables.  Tho  lamps  are  5  c.p. 
to  10  c.p.,  and  the  whole  amount  to  1,000  c  p. 
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CAPACITY  IN  ALTERNATB-CUBBIHT  VOBKIHO.* 


nT  W.  M.  MORDRV. 


TbiR  \»  an  attempt  to  conaidcr  WNiie  «f  the  effwia  of  akctrostatic 

capacity  in  in-ialated  cablr.t  for  .iltemate-caircnt  working,  npeciaily 
M  ri'jjaiJii  tlie  power  and  plaiit.  Dintinrtioiis  formerly  ilrawn 
Jj«twecn  "current  ilectricity  '  and  "static  elcctricily  "  tavi;  left 
imprtssiiins  ou  our  iiiiiula  liy  nit  uioims  lK'l]ifiii  ij.  -.v.  \\  titn  wc  come 
to  (Itiil  with  tit'cirijftati'-  cujucily  in  l  UKinccriun  ipplitaliun*  with 
r.i[iiiily  alltrimtiDi^'  ciirrciiU,  «i'  fiinl  llmt  dir  from  \tvil>n  "ttulic  " 
the  cuudiUuDs  uud  eili-cta  arc  tUoM  of  current  or  How,  and  may  muel 
oitfiiUy  Im  atudjed  as  ituh. 

*  BUottMtitic  capacity  in  cUblM  la  noM  nipaotoit  nadfantiin, 

bat  on  tiM  wlaole  it  is  a  swimu  dmwliaek  in  allenute-cnrreat  won, 
mainly  beesnwit  i«  directly  and  indirecUv  a  canw  of  waat«  of  power. 
Sow  that  many  application*  of  extra  bigti  t<-n»ion  Altornate-cnrrent 
distribution  arc  licing  promoted,  it  may  b«  u.n'ful  to  carefully  examine 
what  a  involved  in  this  projicrty  oa  n-gards  the  power  ami  plant 
required.  In  altenirliDj,'  to  do  this  I  may  be  allowed  lo  bc^un  at  the 
1ie;;iumnf!,  as  I  think  this  may  be  uaefol  to  many  engineera  who  have 
not  liiihirto  ooBridmd  tht  mltlMt  in  iti  iditini  to  tooooajr  of 
working. 

Th»  c^Milr  of  a  cable  i*  meaturvd  lutuUy  hf  fPffftit  it  with 
tint  of  a  itudiwd  eondentcr,  unine  a  low  pr««on  and  obwrTinff  the 
throwof  a  ballixtic  galvanometer.  The  unit  of  cajiacity  if*  the  farad,  hnt 
■a  it  is  too  large  for  pnkctical  parpoiieA  tlie  practical  unit  ailript«d  is 
the  microfarad  or  irt,,,\„i)„  of  a  &nd.  Klectric  supply  cables  have 
II  capacity  Miryin^  from  about  one-fifth  of  a  microfarad  to  about 
I  microfarad  (wr  mile,  according  to  the  si/e,  the  fium,  and  the 
kiuil  of  iDsulatinn  material  UM.'d.  ll  two  cables  iire  cuunectcd  lo 
Ibe  tcnuinal"  i^f  an  alternator  A  curn-st  to  char^i;  thccjiblcj  will  How 
into  ttieni  ai>  the  prcwiire  ri«es  in  e«ch  bull  prriod,  and  K-tck  ngaiti 
a»  the  pretsare  falls.  As  this  occur*  luiiolly  from  100  to  SOU  times 
a  Mond  it  coon,  jnt  aa  "anOBmii"  aa  aajfltkcr  altei^ 
sating  eniNDb  TluaiMattftUlidiwsngeiiRmtiaflaiilj 
if  w<e  know  the  eapadtr  of  tbe  aablau  nrlnpi  I  1w  allowad  to 
gita  a  piMtical  idrn  olwkat  a  wiawBiniJ  to  taninof  wUa  and 
aaipaNt  and  pMioda. 

Tb«  caparilgr  flomt  to  BB^ana 

m       >t  pariodi  par  awcnd  x  ■unateadax  Sir 

i,ooo,oiihr 

Talt:  an  :llu..<tratiuii  Irnni  iii>iir.:>iy  l;ii:uliur  working  OOOdittomto 
order  to  iix  in  tbe  mind  a  quantiuUve  idea  of  thii  :— 

■  Om  mfanfrwwt  toht  O'Ott  amjwwi  al  %O0O«ttt  W 


The  abora  egnmaiai  aammes  that  the  capacity  in  indapeodent  of 
(he  pwasuw.  u  ardar  to  aatufy  myF^elf  on  this  point  I  was  able,  by 
the  Kindnaaaof  Mr.  Qmy  and  tlic  .Silvcrtowa  Omnpany,  to  make  aome 
tf !<U  OB  aoma  tdbbcr  cable  in  the  tank*  at  flia  Silverlown  Works. 
The  altanatot  lan  at  W  'Ni,  and  tba  pmaan  waa  vadad  liaiu  %000 
toA^OOOvolto  ThaMknrtBgnadiagiawarasbtalnad:— 

V'.l'.r  Amnm.  l       Volt*.  AaMMi. 

■^.oco          ott    I    4.000    1-n 

2.600    (n&     I      4,600    IM 

3.000    0^      I      fiyOQO    1« 

3.500  .    Ill  I 

Tliese  reaulti",  which  arc  plotted  in  Fig.  1,  show  that  tin-  current  is 
•imply  pr<>f>(irtion«l  to  the  prtscurr,  and  liicreforc  that  the  rapacity 
ia  not  bIV< 'Mi  d  I",  thi'  [irrmure. 

1  may  here  iliaw  attention  to  the  case  with  whii;h  cajm-ity 
ni/ii»urements  of  fyatems  of  intitis  tnay  lie  taken.  It  a  meanire- 
mtut  that  is,  I  think,  never  taken  by  station  engineeni.  Knowing 
Ika  EMJT.  and  tha  paitodisily,  it  ia  ob^  aatasiiy  to  take  the 
'  Htm 

mpumxlfioa/m 

IMlie  te-lr-.  arc  alwr>\  talvi-ii  it  ■ 'to-  K  M  1'.  lUid  )  u  -li.itv,  thf 
scale  of  tbe  ammeter  may  l>«  niarkt<l  lo  n'ad  directly  in  micrt<ura<l». 
This  method  ia«f  conn*  ncifljaccoidiiig  to  I  be  "o'hm'slaw"  of  the 
Fubjitt,  but  it  dees  nnt  appear  among  tbu.-e  given  in  standard  works 
>in  the  i>ubject.  Af  it  can  be  appUed  wherever  an  alternator  is 
Hvailable,  it  should  Ik:  list ful  to  station  engineers  and  Others,  e*j 
cially  for  taking  the  capacity  after  the  maina  luna  been  laid, 
lest  can  ha  made  4t  the  lull  workiu;^'  preenm,  and  TariatiflMof 
■  .It  (icily  willi       may  I*  ta»ily  obi-crvi>L 

III  iiiilFr  lo  wl  .it  th>.  i.apaciiy  turient  may  amount  to  in 

[Hill  tite,  I  Hotktd  out  the  IhIIowiiih  talde  lor  a  length  of  mliV 

piojioiticuul  Ui  t)ie  pns.iUiKand  lo  the  peiu  dKHy.  The  "  aj'puuiit 
walihs'' or  the  ampeies  multiplied  by  the  volit  ate  proportioual  to 
tkatqiaatacifibepitMareforanygivenfieriodicity.  The  table  -ivts 

thabsUtattaiaf  Blsatlkal  KngiDecru,  .fanuary  10. 


thecapadlja! 


>  aiemliuids. 


e«pe- 
The 


the  I  iirrciit  taken  ul  various  i^r.  ^un  -  liy  a  cable  of  1  microfarad  at 
AO  ,  aho  the  apparent  watts  taken  slid  the  apiwrvut  li.f.  Anothv 
oalaowi  to  be  reierred  to  later,  gires  the  true  watts. 

Table  l.  —  Capacilfi  Loua  tu  CiiUes. 

<  'a|meily  curreul.  appan  nt  nx  r^.  and  aelual  cnnxy  ra>(nifed  by  a  ■ 

cable  oil  micrMfwitd  at,  viu-imiii  KM  K*,  50  '\t. 


Yalta. 

1  r— 

Appannt  watta. 
Vx  A. 

Apparent 

n.r. 

TniewatlB. 

Vx  AxirlMi 

lOOO 

0-314 

S14 

0-42 

39 

'.i.OOO 

otaa 

1.9S6 

1«9 

1S6 

3.000 

0-942 

2.826 

3-8. 

360 

4.000 

1^ 

5.oa4 

67 

625 

&.000 

1-67 

7,Bao 

10-6 

973 

6u000 

nm 

16  . 

MOO 

7S»0 

94 

IMOO 

90 

1,910 

8-000 

25 

moo 

87 

9.000 

233 

».430 

M  • 

5,1.W 

10,000 

3  M 

31,400 

48 

3,890 

l.SOOO 

•\  CA 

(.9,300 

M 

8.600 

20.000 

028 

tiS.oOO 

166 

15.570 

25^000 

7-85 

196,000 

263 

iil.300 

30.000 

0-42 

282,600 

sao 

35,040 

UyOOO 

XM) 

mm 

47.730 

40^000 

1816 

638 

Fig.  i  i*  ploiteil  from  ihii  toUa,  flia  upper  eorvc  givin;;  the 
apparent  power,  and  the  lower  curve  the  Irnc  |)ower.  Fig.  3  ii  the 
lower  jmrt  of  Kig.  S  drawn  to  a  larger  •ckIc. 

At  \i>0  '\/  tbe  nirn  nt  and  wuII.h  would  be  double,  and  at  25  i_0 
they  wouM  be  one-half  of  tbe  valucn  given  in  the  table. 

When  it  is  remembered  that  laige  diatributwu  systems  working  at 
lO|,aoi>  to  8(V00O  nlt^  ini7.  and  pnilMUr  oftaa  will,  k^ 


»te 


I  1 

Fig.  L— Uspadty  Cairaat  taken  bf  t'aUe  at  fariowa  E.U.FA  W 


capaetty  af  whMi  but  ba  fcorea  of  miewtondi^  to  WiBka  realised 
tlwt  the  mnitada  or  the  eapiciiy  riTcet  b  eauMenUk  Even  tt 
low  and  madciato  pmanres  it  in  by  u  >  tricana  aa^UglUo. 

The  tenn  "appamit  watu  "  U rath  r  im  itiilketoif.  Itis generally 
used  to  indieato  that  the  whole  of  ■<  Hue  vi.dt-anipcre  •(uantitr  is  not 
true  watts,  but  it  is  Bometime^  appliid  to  volt -amperes  tliat' are  not 
watts  al  all.  For  initance,  p':>p!r  will  fiy,  "So  manv  true  watt » 
iiiid  ^'1  iimny  ,i|ip.irenl  w.itts.  Sir  Willi. I'li  IVc«ce  has  snggcAted  to 
me  llie  term  "  pliiiitoni  eiicrRy  "  i  r  tlnj  I  l  "  wiitt'.  The  safe-it  plan 
reems  to  be  t  )  uko  the  t»-rni '■  appar  nt  »,  ■.-,  n  im  '.ii  iiin;  h  .tli  true 
and  ial^e  watt.-*,  ailding  the  [towtr-factar.  when  knowx,  to  show  how 
awT  of  tba  a||iai«Bt  mtla  an  tma  and  how  maaf  an  leleeb 

TliaaeitqiHatiim  to  eonsldcr  i«,  Whet  ii  tkapowar  ftelor  of  the 
cables )  Tkn  ie  very  impnrtant,  for  whatever  we  nay  be  able  (o 
eecomplish  in  nealnliaing  or  eiiiii[>en»ating  the  ebargisg  eurrvnt,  so 
far  a^  I  know  we  can  do  nothing'  lo  rexiuce  the  true  wattt  ab.-^jrbt:d 
by  tbe  dielectric  of  any  given  cable  at  any  ^iveu  pre.»ute  and 
fierio'licily.  The-e  tine  walls  are  made  up  of  ocdiuaiy  copper  lose 
'T  (  i:  dor  In  .II1V  char-;ing  current  llowlag  in  tbe  eoBdHetar,to. 
h-akiiHe,  and  Uj  djeleclric  hybttluMs. 

The  C-li  Uifi  due  tu  the  i«a<!sage  of  the  capacity  current  is  uaually 
uniuiportaut,  at  least  in  Mfge  cublen.  It  i.<<  easily  citlcuLittd.  The 
leakage  ia  alio  nraally  vainiponant.  Thiu,  if  a  S,0ciO  T»lt  cabin 
has  an  inaniation  nsietance  it,  say,  i,«XK)  megobnu  per  mile,  tba 
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leakufcs  will  only  be  ^ooJidh  of  ui  unpen  and  |o^)t  of  a  wttt 
der  mile. 

Then  there  i«  llie  hin-  from  iliekcliic  by«lcre»ie— that  i>,  the 
luf.i  of  energy  due  to  the  iimulalirg  iinU-riiil  Iciinj  Mihjeeted 
to  rapidly-rfpf.itfit  r>n<i  \  if  lei  I  tl.  cttic  htmiti^.  Wln'ther  this 
effect  i»  simjily  ih:e  to   n.vf  1  ^nii-al   fii:'.i.  it  liv  lapidly- 

rapeated  attractiur^  and  rcj'ul-iiDa  lituttn  tlie  jiatlicles  of  Ine 


m 


sou 


IM 


1 

h 

_ 

\ 

- 

/I 

_ 

[ 

— 

- 

— 

/  t 

i 


§ 

ir 


i  I 
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Vu,  aU-AuuMutli  and  Mmi  kw.  Uiktn  bf  Cabje  el  1  ntf.  al  varioiu 
KH J'«  60  rs». 
Vp|itr  Cum  -  Appafcot  hw.    Lomr  Oirve  a  Real  k«r. 

inmlatin^  ni»t?Tttt1,  nnd  livtwiun  tliit  material  And  the  metal 
witli:ii  I'  and  '  I'.^idi-  of  it  ;  or  wliLtluT  il  is  iluc  lo  some 
mote-  ol,.-i:iiru  uiok-cular  or  toUriHtttiun  ttTucl  I  do  not  know. 
A  simple  explaDalioa  U  to  be  prcfcrnd  if  a  satiofix'toiv  one 
can  be  got.   tron  what  we  can  obterre  of  actual  mecbaaical  vibia- 


n 


t  le 


— 

- 

— 

§ 


8 


relit. 


I  I  i 


Kio.  3.- '  Till*  ie  the  lowir  pert  of      1 4iMra  to  •  UigK  Male), 
rpfier  CwN  9  A|i(enat  k*.      Umtt  Cure  a  Bnl  kw. 

tiwttMampoKibk  tliit  dtt  fint'SenUoned  «au««  u  auiricient  to 
MMQBt  for  Ike  loM.  Bnt  how  nraeh  ia  thia  lou )  By  the  kiodneaa 
«f  Mr.  Sji.'.rk-  ii.il  tilt:  County  Coni|iany  I  have  biieii  (Mblad  lo 
make  (utiK  111     i  II  liiin  .iiiil  other  iwinta. 

The  cablo  lilacel  at  oiy  diapoMl  «■>  51  nilei  «f  S7/lft  aoMiBtrie 
iniiberc«nie«l.  Jt  wm  hIot!  ibnthcd,  dn«a  into  lia.  wt^toK 


pipe— the  outer  conductor  wm  earthed,  and  the  iiteel  eh^atbing  aUo 
earthed  everj'  220  yard*  \ty  ttnmded  copper  cables  bolted  to  the 
iron  pipe.  I'hi.''  calile  waa  intended  to  be  need  at  6,000  vultt  &0  'V, 
but  my  tel.:  wfis  inidc  at  8,0Mnltll00t/<.  TkOBUki 

the  capacity  aa  follows  ; — 

0  86  inkrafand  between  inner  aitd  outer,  and 
«         I,      oater  uid  eartn. 

AttlMoateriwi  airtM,  I  wmA  only  eonaMar  Uta  i 
capMilf  emicat  ihaald  bo 

l,0(.N->,'->i-K) 


Tin 


ijuanlii 


I  found  the  actual  current  waa  6  ampertK  -practically  courirminfr 
the  malcera'  teat.  It  waa  intcrecting  to  tind  a  riic^i^ureiiicnl  luide  at 
a  high  and  hieh  periodicitr  Kave  the  nine  rciult  as  u  balliatic 

geifMniiietertertwMkalow  E  iLV.  Tko eeUo trao nn f oraemnl 
iottis  with  t  Tkoouon  reooniiog  wattmeter  in  eiI«ai^  thn  imlni* 
ment  having  been  »peeially  teitod  by  t  lie  Countjr  Compooy  it  low 
power  factort.  The  prewure  wia  nearly  steady  at  aa  vnagt  of 
2,i>10  volts  the  current  l>eing  6  aniperea.  The  apparent  watts  were, 
therefore,  « x  iJjOJO  .  12,ilO.  The  true  watti,  by  the  wattmeter, 
were,  I, ".IS,  or  27.'>  watl-i  per  mile.  The  power  factor  =  IjAlft/ 
12,240  "iiJi  .  thii  IB  h>  ^.tv,  the  true  watte  WHO  1S4  per  OeHt* 
or  about  one-ei>;hth  of  the  air]iiriTit  watt*. 

The  C-K*  and  the  Icttkiij,'!.'  were  ljuth  ne^diaible,  «o  the  wlule  n  I 
this  loaa  wai  due  to  dieloctric  byaterciir.    It  cannot  bo  »ii  that 
2,231}  afMMBi  mtt*  and  876  tHM  wattiMff  Bife am  MadigMo 
1MitoatU)00Tolta,l<n<W.  Whin  fa  waked 

dyooa  volU  50    the  loaMt  pir  mOa  viU  be— 
MBxOWaxSoKil  amperei. 
The  apptfent  mtto  par  orile  lilt  MtlXIO- i  the 
tnu  watte  ftjaSKO^lM-lim  per  wBfc 

Thi»,  of  courae,  is  on  tlte  aaiumption  that  the  powar-feator  ia  the 
aame  at  high  preuuras  as  at  low  (a«  aeemt  probabte]^  and  that  the 
lata  in  thia  iaetaace  was  accontely  datarauDM. 

The  dieleetn'e  lee*  ia  not  preTentibla.  It  naj  be  Icauned  bjp 

ioereaaing  the  thickne«»  "f  th«  itielectrie^ihat  j%  bf  ledoeiBK  Um 
atiain— or  by  i»iiig  n  ii>-it.  r:i.'  of  low  apaaUla  capaeity,  ana  hj 
workinji  at  a  low  periodi.  ity  ;  but  for  any  gi\-en  ease  it  inii»l  be 
accepted  as  one  of  the  conditioiu  of  working;.  In  some  rcapecUi  it  i* 
like  the  hysteresis  loiss  accompanpius  the  magnetiainf;  and  demag- 
netiaiiig  ui  iruii.  H  it  dirjloctri:  bv^teiesii  secma  to  dilfer  from 
magUL'iic  liyttcrcsiB  in  gbo<riug  no  saluratiun  elfcct  PoBsiblr  at  very 
high  prcMurea  the  curve  mav  begin  to  bend  down,  but  1  ahouki 
expeci  the  iuaulation  to  break  down  earlier  than  the  pioportiaBal 
law. 

I  haTO  already  aiiil  that  the  aetnat  loaf  in  the  dielaetrie,  i^ialavat 
ita  amount,  ia  gnin^  on  alwaja  when  the  maiaa  are  eaergiaed — 

whether  any  power  la  being  transcuitt«<i  or  not.  In  the  ease  ja«t 

examined  of  tne  (i,000-ToU  50  'U  tran^minsiou  it  nmoimts  to  about 

0  23  watt  per  foot  of  cable,  i:^  far  aa  it  in  a  caii-.i-  ol  H'4.^t<-  nl  (vjwer 
this  ni.iy  Iw,  iind  ofien  i*,  a  much  more  inipntiiit  los*  than  the 
oriiuarv  *  -1!  i:  >t'[  i^r  lo?^3.  This  will  be  st'tn  from  the  following 
comparison  ; — Tiic  37  1&  cable  (0151  sij.  in.)  haa  a  reaiHtinca  of 
0471  ohm  per  mile,  or  0-542  per  mile  for  the  two  conductois.  The 
caostaat  dicleetrie  loaa  of  I,di>6  watte  per  mile  » ther<:fon!  (([uivalent 
to'a  eeppcr  loaa  due  to  the  conatont  pawage  through  both  eonduetofa 
of  47  2  amperes,  or  at  the  eorrent  deniity  of  320  amperes  per  H|ttaM 
inch  (or,  in  the  single  conductor,  07  nmpcrtt«=  tOU  amperes  per 
equare  inch) ;  or  a  eoRcnt  that  would  K>ve  a  drop  of  2o'6  vulin  per 
mile,  or  0  4G  pa*  ooBt.  par  mtlo  oa  a  4,000- volt  etrcnlt.  If  the  cable 
is  UI  comiDuouB  wa  its  didaeliia  nets  up  VtjUi  B.T.  mite  per  mile 

[ler  annu:ii.  ' 

To  tiirthcr  illii-tiMt  i  thi  '  1   b  ivi-  w  irki.Hl  out  t-iblei  fur 

2,iN>i  \  and  7,000  volta,  l^kiug  five  coiiitiierclal  ti/.a  of  concentric 
eablts  and  giving  the  dielectric  keeee  and  the  copper  loaaea  that 
would  be  e<|uivalent  to  those  dielectrie  loaieiu  I  nnve  taken  the 
diclectiic  power  faetor  aa as  before.  Thi.^  factor  may,  of  cooiar, 
Tarv  with  dilferent  cablea. 

One  rather  unfortunate  property  of  cables  is  ahowo  by  these  tablea> 

1  refer  to  the  fact  that  aadilfcrcnt  sixes  of  cables,  made  syjtematically 
to  be  suilablo  for  fufely  Mjrkinp  at  any  ^.'ivcu  jm-'wiire,  luve 
capacitiis  which  du  ii^'t  le^.iiju  vcrv  iimob  n  itii  ib'cre.i-u  jf  Bize.  the 
dielectric  loss  of  >iiiuil  cubiiM  is,  ilitreforc,  di)>projK>rtionat«ly  huga. 
For  example,  in  the  hv«  al/es  given  the  sectioa  iMNaiaa ID  tta  Utifl 
1  to  17,  but  the  capacity  only  iii  1  to  2  iH. 

The  carrying  pou  <T  of  a  ntble  is  limiced  in  moat  csnei  by  drop  of 
volta  rather  than  by  heating  or  loes  oi  power,  otherwiss  this  dielcstrie 
kwa  vodd  vavr  Bush  reitriist  the  kua  that eoald  be  put  on  aiblesb 
Verertheleii^  otia  lorn  astioaabraHejtBfheqnestioB  of  tiiising  the 
pre»jiire  for  long  distanees  or  lai^  powera,  at  lea«t  where  undcr- 
sronnd  or  covered  condoctOfB  have  ti  be  u*i.'d,  A«  the  cop^HT  lois 
IS  invurdely  in  the  lopitrc  of  the  current,  the  temptation  ia  to 
the  prciKurc  ;itid  rxducc  the  current.   But  the  dieleetria 


•  The  C*R  hi  tUa  eaaa-lM  wslta. 
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Z«bUIL- 


iiM»»  working  at  £,000  volt*,  AO  'Si. 
Id  Dieb«tiic  per  miW. 


•i|.iB... 


Ooppsi  MOtiM 

C«l)«city.  uifil. 
Apiwmil  w*iu  ,...„„.„  

CymntCtitdeaimntdwdi*} 

io  conrlurtor  Uuit  wouUI 


Amp. 

give  Imn  e(|giTaleDt  to  Ibut  |  jitr  ] 
io  dielertnc                   I     in. ' 
BiT.  miiu  jjcr  miU  p<ry«Kr  


6  I 
0J5  ; 
419 

Si 
2^ 

420 

4BS 


19  20  19/16  '  1914 

37/16 

0-019 

0060 

0fl94 

0-1  IB 

?.-2l3 

07 

fr45 

036 

0-5 

06 

07 

0-75 

628 

764 

880 

944 

78 

93 

109 

117 

6-B6 

1155 

15-6 

13 

m 

ua 

1«B 

153 

683 

815 

955 

1,025 

IIL—Cabiei  trorlcing  at  7,500  voUl,  00  fV. 
Lwau  ill  Dielectric  p«r  mile. 


Ufd.  per  mUe„ 


Tru«  mtu  

CurTaal(Mi<iiniiTrntil«ni<iLv  i  \:.ip. 
in  omducXoT  thai  would  I  Ainp. 
■.•iveloMc^sinhMtiXfaatl'  p«rr 
In  lUrlci'tiid  

E.T.  nnil  -  f  rr  mile  per  jc«r 


><|.in. 


17 

1'-  ^0 

0-;^ 

0-.'.3 

3,iriO 

5,4  » 

410 

670 

85 

174 

1.180 

913 

3.590 

6,870 

ia&6  kmi<«m  ut  20,000  Tolt<  =  2,512.000  apiwre 
tete  h  Oia^  IfaH  the  aaiul  «MW  liwUa. 
811,488  «M%aad  Ob  mriw  «f  KRiaiM  «a 
ZTWm.  or  ui  aaaud  aMMi»Uw»  U  «MnM  ta 


1%16  19  ,14  37  .'16 
0  364  0  425  0-454 
6.000  7.000  7,600 
744     870  I  950 
32«  I  44  I  507 

5<0  I  467  I  430 

6.520  7,630  8,147 

Nont— In  these  two  Ublos  the  «i|uiv»li!Ql  c.ij-f*r  I  -«  >  1  iknn  m  that 
ionainpteooductur— iiut  in  »  "lt»(I  and  ictu.-u  '— fi-r  ri-nuii  tl.nt  itie 
4M«0tne  Iom  ia  the  aacne  (for  the  same  tufijmtj  j  «rheU>er  the  mtin  ia  a 
tingle  one  or  I  >i^i  li'.  Take  a  hidier  preaaure  UliutoMjMk  In^tne  a 
ayatem  of  40  tutU-^  <il  rabi«»  working  at  20,000  volt*.  fO'^  ,  Um  opacity 

bsing  O'S  tl:l  :   .f.u  .i:;  [K'T  ll^ilo.      Will:  nu  uu  Ilpp>T»(>l«  COUDOCted 

to  the  tuji:i5,  Uif  Br-nrint'ir  wouM  Imve  t  ■  ppivulr  iv  i  liiwi;ini,'  current  u( 
=  2,512,000  apparent '.^  .itx.    If  the  power 
Hmi)  by  t)ac  m»ina  will  lie 

,  -   ,  „ — „  ^  ,       I  enuumed  |ier  jcur  wUl  he 

£728  63.3,  oruaainidaM|iu»Uw»h«MnMlvMi^a«w7lrai](ctri» 
•upl  ly  «t  ■iooaiatiiiiwnMlT'.  Tb*  Inntniifa  oat  lit  1*6 watt* ptr  f«ot 

lo*i  Ujiug  pp>p«rtinnato  to  the  "tiniiirf  ol  tin,-  p|•,\^.^urc,  iiii  l  bi-ii;(,' 
RtoreOTer  a  cunplaut  iji'  uU  day  Iobp,  w  lh  rexs  llio  ^.'i  .fijier  i-i  only 
full/  f«lt  at  limes  ot  iuU  loiui  luntiB  to  iiu:rea.'«  of  jiiciuuri.-  nm 
iniMitf vJ^OM^btmiAcdMiMir thaukMlimmpjpoaed.  This 
1 1  B(ld  Ibr  vary  caralld.eoitaidenliim--«nd1iaIaiicrng  of  advan- 

b of  high  and  low  (ur  lowir)  pra&uie.  I  du  nut  attempt  to 
•  any  eomparisunt  now.  Every  ease  mttit  he  examined  ou  its 
BinitH  and  due  weight  givra  to  load-rai  tor,  drop,  value  of  power 
plant  capacity,  and  lo  m. 

I  Mievp  th«  ^nfral  opiniim  his  hivn  that  the  pm  Ir -tiim  of 
capacity  curre^it  iiiv-ilvi  il  jirai  tj'vully  an  i-vjNriiililurv  : if  i  ;ii_ t^.'7  :  tb:it 
iL  was  in  nalitv  .i  w.»t(li'A-<  nirn-iit,  iiiil  lliut  tLu  jjiiy  watte— a 
salli^ifiitly  CMiif{(ier.ihli>  nne  w.v^  iu  ri:niiiii^'  ih.-  :U(-»roator  under 
Ughtload.  I  think  nothing  contrary  tu  thiJiopmiun  w*k  put  forwunl 
bifon  tlM  iiQwt  pwliamtntaiT  conmitteia  00  power  bilb.  Tlioie 
COmnitteM  HWM  Mmcd,  for  inilance,  that  no  far  as  power  wait  con- 
cened,  the  loates  with  under|;rouud  cables  were  thv  tame  an  with 
•erial  line*.  I  fear  thia  is  by  nu  uieans  the  cate.  I  do  not  wi»h  to 
adopt  an  oUrmialtone  on  this  subject,  hut  I  think  it  will  be  admitted 
that  if  the  trala  rcfurrcd  to  above  are  even  only  approximately 
CQiTfct,  Ihft  subject  dejcrvcs  tfin  very  serititis  cnnsiflcration  ...f  A'.j  - 
Iricdl  eiii;;iu't-r.-.  It  i<  [irijlj,»ii!i-'  llm'.  thosr  wlio  have  liii^l  t;j  ..io  wiili 
eJLlra  hjgh-teu»)ori  mnuno,  cr  c*fti  wah  Iul  j  or  ,-\toni:vu  iu.uuk 
working  at  moderate  hi|{ji  prcasurr  ,  will  li  ivt.  uu-.k, d,  in  I  liivc, 
that  whea  awitcbiag  such  maiua  oii,  the  eoguie  has  been  checKe<l 
■■diafeiivtlm  wmldlM«iiiiutCBtiriitli  UMpendiHiUoDaf  aitnly 
wtttloa  enmBt 

W«  may  DOW  pw  fnni  the  quntion  of  the  power>liKt4ir  and  the 
true  power,  to  tbe  wattlcM  i^ait  of  our  "  ap|<ar«Dt  wattt."  TU«  wu 
«cc  is  nlwut  87-0  per  C4>nL  or  »eveD-eigliths  of  th«  total  It  ia  very 
desirable  wc  dioiud  do  anything  re  cau  to  IcNOI  the  pndtiction  of 
"wattttMi  cufrtnl  "  hj  tlii?  alternator,  a»  the  ompert*  are  ri-ul  even 
if  the  wfttl^  lire  m  t.  In  ]ir<  lucinji  '  nattlesw  eurreut  '  at  full 
ppwsnre  tfti  i.It<  tii;i-  ir  :■  U^-.iiii;  .i  :<!  dpal  of  power,  and  i»  work- 
in;;  VI IV  «..  :.i"u!U  L.s  ti.  :-ii  .iia  o  jijsnrni  I  ion.  It  take!!  prAcUc^lly 
as  mnch  pUttt  to  jiroduce  tlie  curiciit  ttA  it  the  ent-iyy  werif  real.  In 
fliel it  might  racily  happai  from  the  known  waatelulnevi  of  engine* 
working  at  IikIjI  loaa  and  frum  other  cau&e&  that  the  true  eQcr^y 
«nild«i)stle«topt«dwci(ttiaiitliefiil«aaciv«ttl«a  m«ig]r.  For 
axaaople,  to  ehariga  SO  miln  of  Uia  0,000>mi]t  caU«  nfcmd  to  alwrc 
(and  anuming  that  no  means  are  used  to  counteract  the  capacity] 
the  alternator  would  have  t<>  be  run  at  6,>:i00  vi>\U  sending  out 
1-021x80-  32  4  ampeies^  I94,5U0  apparent  waU«  r  iiJO  uprcirent 
■-HP.  Thia  would  re<|uire  a  SOOkw.  alternator  fully  luiJ«i  so 
far  an  f iirrrnt  («  <-n-nefme<\,  although  the  true  energy  would  only  bo 
l:ii  ^x(i  i^4  i;jkiv.  An  there  are  objections  to  ranning  a  largo 
aJtemator  by  u  suail  engine,  a  laige  cowbiaitd  ^la^t  U  <«(t«4  run  oa 


Fortunately  the  dilhculty  can  be  avoided  Vc'ry  kimplv  by  the 
application  of  known  principles.  To  noma  extent  thia  is  done  now, 
but  I  think  it  is  done  ureidentiUy  or  nnconnciously,  or  at  Iturit 
wrtMUt  iystcm.  In  .■iplainiiiK  li.iw  tln'  w.ittlesi  current  in,:iv  bo 
reanoed  and  the  power  iactor  nii«eil  to  unitv  or  nearly  »  ■,  1  h.i]ie 
thow  who  prafor  tho  mathematical  tnatisent'of  auch  .juMti  im  .  ,11 
not  be  impatient  at  niy  attomptA  to  axprcaa  my  meaning  m  the 
vulgar  tongue. 

In  a  conductor  or  circuit  having  ojiocitv,  the  charging  r.umat 
has  a  posjti\(!  pli.v^e  displacement  r/  m.ltf^.  from  tbe  K  II,P., 
while  the  turrcnt  in  an  inductive  circuit  has  a  negative  pliaie 

dispUcenw-iit  nf  sKtlf-  from  tho  K.M.F.  Tlmi  there  iaa  dillercace 
of  phase  of  )  -x  hiip.  ).etwof  h  tln-s*:  two  curn  nt".  This  ia  w-oU  known. 
Ila  ayatematic  applir.itinn  (iirxils  a  solution  of  the  pmblem  we  sra 
now  conaidering. 

Imagine  an  alternator  supplying  a  circuit  having  cajiatjty.  Then 
if  am  Indwitanooor  aholKing  coil  is  put  in  parallel  with  the  -tpj  iiy, 
aidifit  iaaodfaifjUMdaad  adjusted  that  it  Ukes  a  wattless  i«el f-induc- 
lion  current  equal  in  amount  to  tha  watllma  «apa«itf  cuRCBt  of  tba 
niuni^,  tbe  two  will  balance  one  another,  and  tbe  genentor  win 
not  have  to  pro<lucc  anv  watlleiu  current  for  cither  lha  capacity 
or  the  sclf.induciion.  Each  will  uke  iu  full  cuir<n>,  which  will 
psM  to  sod  fro  betwfpn  th«-  cap.tri'r  jiml  tin-  ('licking  coil,  being 
alternately  a  capacity  ur  tlnr^'inL,'  currpiu  with  u  puntive  phase 
displacement,  and  n  i«-llmiiu.non  current  with  a  negative, ;ihf>»B 
displacement  The  j^siu-ratnr  will  only  have  to  keep  up  the  K..\I-1'. 
and  to  produce  the  energy  comiioncnt  of  the  current  for  the  cil»le 
and  tha  ayaiiu  MnpiAantof  the  eiinwit  for  magnetising  tlie  choking 
coil,  and  Mir  nutBa  and  Nnttanota  Imaia.  As  theae  enetuy  curnsaU 
arc  in  phase  with  tha  &11F.,  the  allatBator  will  let  m  ifwwldiM 
on  a  circuit  bi^viag  neither  capacity  Mr  aalf-jadaetiaar-^at  if>  ft 

^^\.'^*^FiP°<?'''^*>'«i>i'ir'  TUiwiUatlcwtlMtlMcw 
if  ilw  balanea  ia  perfccL 


I»»>r5 


ESI-SCll, 


■1_ 


By  tlie  khiilnciw  uf  Mr.  SjxirM!  un-l  ilm  Connty  Company,  I  have 
been  a-hlc  \.  i  try  smu  -  i-xpi-ritinTil^  ■■n  th'-  tiuK'-  Lii  miiii^  .already 
alluded  u>.  I'be  artruigement  is  altuM  u  iu  Fig.  4.  1  made  a  choking 
coil  to  take  6  amperes  at  8,000  volt.'>  100  '\>.  Pattienlara  of  this  edi 
are  given  later  on.  When  working  at  2,000  volts  100  the  alter- 
nator gave  6  amperes  when  connected  ti  the  cable  aloMi  Tlie 
current  was  also  (S  amperes  when  the  alternator  was  wnrking  on  the 
inductance  coil  alone    When  the  cable  and  the  coil  were  put  ill 

rtrallcl,  with  anmeters  in  circuit  as  shown,  the  alleruator  produoed 
R25  aniperus  only,  although  Iher*  wiv<  ("till  a  cttrrcrit  of  ft  ampsnin 
ill  the  <  iil.te  and  6  ampeias  in  the  LK  iki::^  >:m.1. 

TlK-r>'  wiw  not  n  perfurt  MI'iiii.*-.    Tin?  tnu;  w.nii  by  the 

cnbl<.-  tttid  till-  rhiiker  wt-re  lAir.u.  i.OiX),  tiu-r*forc  th"  al'.iirnatot 
curtt'iil  »)touM  have  Imuu  uuly  ailiuut  1  alul>el^«,  bat  1  wa»  uui  able 
to  get  a  closer  .Tdjustment.  I  must  have  had  vcr^  nearly  tho  belt 
liaUnce  obtainable,  ai<  any  adjuatnient  of  the  choking  coi^  dther  Iu 
the  direction  of  increanng  or  of  decrcuing  iin  current,  caaaed  ait 
increase  in  the  idtemator  carrent.  Possibly  the  alighUy  imperfaet 
bjdance  was  due  to  a  diileieaoe  of  effect  uf  a  sine  curve  alternator 
on  the  choker  and  on  the  capacity.*  The  actual  practical  result 
hi  -.vi  vcr,  WfMini'lr  iMti'fs-tnrv,  m  tli?!  choking  cui!  etf-  '•?1  n  siving 
CTi  tb"  -vitem  lii  .ill  Jill  ■^'Ji:u  ijv|,ni  l  ilt  wntlis  the  cni-r;,'v  ib'.irbi- i  by 
it  being  about  hi^>  lii\<:  w  ;itM.  i  tu  i.  i  nnt 'sy  that  the  nauiig  under 
these  circuiiistani  "'  ;i  i  -  i  i-nly  '  qipirnit. 

It  is  not  <»A«y  to  »»y  whnt  would  be  a  lair  i-oliniitv  llie  cost  of 
pioducing  ^vatlle»!l  energy."  1  ventuiv  to  think  it  I*  not  iiiiKtb  Icsj 
tliao  (<tte-foarth  of  the  i-^nt  of  tmo  eocigy.  Whatever  figure  i*  teken 
the  deaintlriJi^ of  •oononiisin j  in  aaeh  matten  will  bo  naliaad  whan 
I  point  not  that  at  me  peun  v  per  dedrieal  bona>powar-hoiir  1  trait 
for  omjrcar  coitaoM  shilling,!  or  my  £1  capttaL 

(To  b€  cmchideiL) 

*  iS««  Paper  H/mmx*  iXVL, p.  164,  Jan.,  1900,  by  AleundarKaassQ, 
according  to  whom  a  snw  carta  waea  ^taa  a  amaiUr  eoods—  enmnt 
and  a  larger  maimetisnf  caiMal  than  aa||r  4f  tM  other  «m«  'ahipaa 
coMidered  iu  hie  Paper. 
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1,  2  A  3  SALISBURY  COURT,  FLEET  ST.,  LONDON 

Tdq'Kor^e  ■       ir.  lbr.m.  Trffjramt:  "Elbctwciaii  UiwerAriR  Li>miOH. 


U  Lttttri  tilati^K  to  Sitbtcriptin*i ,  AdvtrlUemntt.  tiUotktTbiuiiusimatttrt 
skouU  U  adJriiiti  to  tkt  PiilUihtr  "Tin  Kr  tC7  sitian,"  Salisbtay-iotirt, 
Fktt-ttTMt,  Loadon,  £.C.  dufuu  <uul  Uontj  OrJfn  iJumU  b*  maJi 
/Mffc *  MTU  ■ucrmictAM"  fWntfaf  mi  iWWiUm  Cmfmy, 
£SS6t.mit9tnaii  "Ctuttt  nU  Co." 

All  MUMalUtUrs  to  hi  addrmid  to  The  Editok. 

Alt  UUm  fw  imerlicm  i»  "Thb  EuctsiciAN, '  >  '  '..■>%'.M%\%t  ^tuiticms, 
miat  bt  actomftnitd  if  tks  nam$  and  addnu  0/  U<  vnUr  as  rvidnct  of 
Kood  faith.    No  notiei  MtelMWr ii  Uk*n  0/ mumymtms  cnnmunnaU.^ns. 

"Thi  Electiician"  ii  fMbiid  nnj  Pwid^  wnrnint,  1*  timi  /or  thf 
wutmbig  maUs,  It  it  on  talt  at  tkt  raUwty  baelulaui  MnwlMf  tin 
JOngtom  m  PrUay  mcrnint.  a»d  um  bi  otlabut  tf  aU  Bttkmlmmil 
Nimma4en;  or  iLrtet  from  tkt  Publishing  Ofictt,  at  aim 

tataerlpUM  The  Rmtei  (or  Sulacriptlont  to  "Trk  ELECrKiciAN* 

■KMiadsr—       Ybab     llALr-YiAS    Qoastu  1  Pott  free. 

ta««i«tfw...  mM.  .  MkM.  .  IKM.  IhaAiMm 

Nim  Vohmut  of"  Thb  ELtcrilciAN  "  eommHut  in  April  andOOcbtr, 


"  The  Eiictrician"  offtrt  txctftismal  advanttigti  to  Ado*rtiuri.    It  lui 
ttx  th*  luTwt  olrenlAUoB  of       SnxUili  KlMtrloal  paper,  and 
elrealMw  tU  evtr  tiM  WocUL  This  tiaUmtnt  it  guaranUtd, 

TtAw  AnTHnnBiKWTi  btlmdtd  firtHi  wiwwl  ton*  mmt  nuh  Oi  Ojlw 

not  tattr  than  First  Past  n«  Thunkay.  Rinrmlt  0/ tXfirHtg  adtmUmmt 
ordtrt  and  ultiratir'ni  to  stiiodin^ advtrti}fmtnlsmaitlti»Pllblitlui''$hmdil 
if  Widttnissy.    Wrafftr  Aivtriiununttif  Wliaut^  ntumia§, 

OmciAL  A.NKouNCKui.NTs,  ADCTioMtAHl  tmiii  AwnraniiNn 

autpUd  up  to  B  (.m.  on  Tkhrsiay. 

XUBOTBIOAL  BOOKS  AND  PUBUOATIONS. 
M  AMll^  NtrnMrn,  and  otktr  fubUtationt  can  bt  ordirti  dirmt  of 
ElBCTUCIAN^  Printing  and  PnbUskinit  C  m/jhv,  Limiltd.  Tkt 

"  El»CT»lciAy  "  SmiBS  ofStandafd  F.lictncal  Works  al ^ritttU 

moiSjOAi.  Txirm  ros  nixesArH  neinm. 

KW  VOVM.  M.I.I.B.  Pri»  IOl  M. . jxwt  tra* ;  abtnid  U* 
tn  WUBMW'  STIBX  TO  ITTBlUlnn  OABU  ~ 

Utmn.  U.  K.  C  ruim  wi«  J.  C.  B.  Darbt.   Prim  b.  net ;  tbmtd,  ta.  M, 
nUneBAPHT  or  Z  &AT  LITZKATUSI  AHD  KX8KASCH.  Edited 

br  C.  K.  fl-  PBiLLin.  Wtth  u  latndiictloii  on  tb«  hlilotr  ol  Cnokei  Jnhi  m4 

ii%ot«<!ii  BtT       »»d  » iteimrtfUt  "HmMI  Hill''  «a  IN  iiMiofc 

rax  ?oTMTioKBffB  An  nil  ABifvam  ly  w.  a 

LOCALUAnOX  or  rAULTI  IX  XIXOTXIO  LI«n  KAIVI.  Br  F.  0. 

Homx  vowBB  AiS  •sAmait.  Br  i.  xxaoat  ctam.  nm 
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OABUlATntUVHIMIIimb  ir&awn>n. 

■DB.  Pitee  Ih.  M. ,  JUKI  tree. 
BBCrmiCAI.  LAXOBATOIT  >0m  AKD  rOBH 

AdTaaoeO.  Anrnnced  htDt.t.A.  rmm,  II.A.,  VAA 

04)  apptlcatlon. 

UTCTSOIIAeaXTIO  THXOXT.  By  Olttbb  HtATiaiDB. 

lSa.M.,  potttrMl]*.    V..I.  II    Irlctt'ir.  ■d.:_p<wtfrM.  19*. 

rax  AiTnxATX  onxaxM^  rxAHsrosicxx  ix  thxobt  axo 

PKACriOB.     B»   Hr.  J.   A.   I  l.»:lll»0.     VuL    I  -TUB   ISDUinroN  0» 
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ruouaa,  M.A.,  D.S«.,  r.K.S.   HfV..!   inn.    M  urIctwU  IlllumUou.  prto*  Hi 

MAcrano  novcnox  ix  isox  i.!iD  onuMHAUi  Btim. 

/.A.XWtM,  M.A.   HtWfllUon.   Ftlra  IQt.       part  few;  ateoil  III. 
■tlOnUO  KOTITX  FOWKS.   hj  A.  T.  Bvill.   10*.  8<L  poMtak 
nXAXT  or  XLECTKOLTTIC  SXPAAATIOH  Or  KXTALt  mMMlMl 

and  Fraetlsalli  vr  m.  oboms  Ooxa.  Prio*  lo*.  M. ,  poet  m*. 
BLXCnO-OHXiaiTST.  Br  I>r.  Gboroi  Gobi.  Prim  Si.,  port  tno. 
VBACTICAL  want  rOB  KLKCTBICAL  ■TOOOTt.  By  A.  B.  KBnauf 

and  H,  l>.  WiLKIiiik       Pri  i.n  '1   p^m  tr»«. 
mm  ABMATUBXi  AHC  CUXMHTATOU  ||ki«7HilMlMM|b  8» 

K.  M.  Wcra i  LTH.   ItIlc  ti.  (.1.  n.at  fr»«. 
TBI  UCAIISXSCIJIT  LAKF  AXD  IT*  MAXWAOTDmS.   Bf  OOBBBT 

A  rocxxT  BOOK  or  XLSCTBicAi,  xxsixxxxixe  rOXMVLB.  Br 

W.  Qxjj'KLAtKl  a.  M.  KiLODVa.    PrtM  7i.  Sd.  net.  p<iat  IM*  ;•.  M.,  abroad  ; 

lATVejimiKr  cdlUoffl,  Xta,        »n«t  fr««.    New  cdlUim  In  the  prw. 
■•  TBX  KUCCTBIClAX  "  PBIHXBi.    In  Two  Vula.    Pajiet  mvera,  la., 

poalira*  laU.  «b^t>;  itri  ni  cloLb  2i  gj..  puat  (rc«  It.  tH.  ttsh.  Mogla 

rrlaun SdLpaal free 
VIBXLXU  TXl.BBBArHT;  HioKALLma  aorors  Sracia  withoot  Wibbi 

BT  KucnioWATBa.  BjOr. o.  J.  LoDsa.  VewBdtUoa.  nieati.aet. 

A  DiexBT  or  rax  law  or  uxctuo  Liemm,  klxctbic 

TRACTION,  TEI.EuBArBi.TKLEPHOBEa.  ko.    A.  &  OoaTI>  Hatwaiii, 
B.A.   To  JtOQarr,  imiu.    ITIot  9*.  M.,  poet  IrM, 
CABBOX  XAXIXO  rOB  AIL  XLKCTSICAL  FITXFOIXI.  By  >'iu.vciia 
Jam.  Priot  Ida.  M.,  iM/X  rr««. 

KAXUXACTirAX  OF  XLXCTRIU  LIQHT  CABBOXI.    A  Prii.:']i,«l 
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BLECTBIG  POWBB  DISTBIBUTIOH  IM 
W0BK8H0PS. 

Elootrioal  engineers  and  mechanical  onginoora  bavo  long 
be«n  agn«d  that  in  kha  majorl^  of  eogiaeeting  ahops  and 
shipbttiliEng  yaHs  the  alaetriaal  xiattMi  ia  tha  mail  aaooo* 

mical  one  for  conveyin;»  powor  to  the  various  pieces  of 
machinery  utilised  ou  iho  work?.  If  any  Joubt  romaina 
on  the  subject,  a  perusal  of  the  I'aper  by  Mr.  E.s.s(in,  which  wo 
oommeoM  ia  thia  iaaae,  ahould  be  ooaTineiog.  Mr.  Ebbok 
lookx  m  Um  naUar  froa  aa  «xe«ediagl7  braad  point  of  viair, 
and  in  hi  a  anxiety  to  difcusg  it  witli  absolutn  impar- 
tiality, gives  if  anything,  too  many  iwiiiUH  to  the  other  tide, 
although  the  title  of  the  Paper  "  The  Case  of  Electric  Poner 
Diakibtttion  "  mighl  conmy  Um  idaa  of  partizaashipi.  Kew- 
thalaaa,  bia  daav  diaenarioB  of  all  aldaa  of  Am  qmaUoa 
leaves  the  Btiperiority  of  electrical  power  distribution  indis- 
putable except  in  special  instancnii,  ^uch  as  cotton  tuills, 
whero  a  large  groap  of  machines  cloB«1y  pauki  J  together  are 
wotUng  pcaatiaallj  oontinaonsljr  et  a  fairljr  oonsiaat  load. 
Even  -whea  eeonooqr  of  ftul  ia  bo  objeoi,  eleelriaal  meHioilB  of 
power  ilinlribution  in  workshop}  have  much  in  their  favour. 
Bj  a  coincidence,  our  special  ccjrrespondent's  aerial  article  on 
the  Paris  Exhibition,  which  we  resame  thia  veek  after  an 
intanal  neeeaaitated  bj  the  yariona  atatiatiaal  and  refaco* 
apegtife  utidee  pabUahed  at  thb  aBaaoo  of  the  year, 
alio  toiuihas  on  electrically  driven  machine  tool.-;.  Our 
correspondeat  deplores  that  the  electrical  engineer  and 
the  machine-tool  maker  do  not  work  more  band-in- 
faaod.  In  a  Uutge  nnmbac  of  oaaaa  vbein  the  >iia  and 
diatribotion  of  multSan  toola  tender  praotleaUe  the  emi^- 
ment  of  motors  for  each  indivi'lunl  one  of  thopo,  the  original 
design  of  the  machine  for  belt  drive  has  been  left  umuodilied, 
80  that  the  motor  has  often  to  occupy  an  unfavonrable 
position.  In  apite  of  the  posaihiUty  of  ytxjia%  the  apoad 
quickly  and  economically  by  means  of  doeUe-ironnd  motow 
mil  ..I  ri'  junilli-1  jnlrolli:rn  or  other  ( Icclrinil  methods, 
b«lte  on  cone  pulkyn  aro  fr€<|uently  seen  in  conjunction  with 
indUvidual  motor  drive,  aud  an  probaUyiMieh  more  common 
j^iMtioe.  Meveithelfla^  no  worka  nunasn  would  denj  that 
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-ibe  time  speak  in  ohiuiging  the  b«lte  on  Uie  palleya  »ad 
■ihs  npdr  of  llio  brokm  jofaitB  laUowiag  on  Uiii  operation 
moont  op  to  a  oonsiderable  v»hie  in  mgCB  daring  tbe 
year.  Another  direction  in  wbi(^  the  tool  maker  and 
vorke  managpr  atTord  ihe  elootrical  engineer  leas  assistance 
tban  tbej  should  ia  in  compnting  the  h-h.  required.  Only 
teoenfljr  we  hmi  of  a  pattem  diop  for  which  a  25  h.p.  or 
80  u.p  motor  was  demanded,  and  in  whieh  subsequently  a 
10  H.i>.  moun  wa.^  found  to  be  amply  suffieUnt.  Tables  bavo 
been  publighud  from  time  U)  time  giving  rough— usually  very 
nragh — figures  for  the  power  required  by  various  machine  tools, 
kmt  ttnin  atiU  appean  to  be  eoosiderable  haziness  about  tbe 
matter.  Of  course  the  values  depend  almost  entirely  on  iLc 
depth  of  the  cut  and  the  sharpness  of  the  actual  tool,  Imt  a 
fair  maximum  ought  not  to  Ir  too  iJifficnU  to  arrive  at. 

Ik.  Essox  called  attention,  as  many  have  done  before  him, 
lolbo  aaatl  angiiiw  wattated  aiboataUpbnildiog  jttdM  and 
ironwork?.  Hi<?  description  of  the  "  clattering,  noisy,  drip- 
ping abominiition  .  .  .  witli  its  loose  joints,  its  escaping 
steam  and  streaming  glands  "  was  smphical  and  not  at  all 
over  staled.  Where  such  engines  are  employed  there  can  be 
jio  donbl  vhatoTBC  >■  to  fha  waalafniEDMi  of  11m  pMaent 
metbodis,  an<l  the  economy  which  would  follow  the  atloption 
of  cleotrio  motor,'!.  But,  takiog  tbe  ease  of  an  ordinary  work- 
shop with  an  arrangement  of  countershnfting  corresponding 
to  aYOiage  ptaotioe,  Mr.  Emm  aolaaUy  shows  a  savtng  in 
power  of  10  par  oant.  of  tba     p.  at  fidl  load,  16  pee  oani 

three-quarter  load,  21  per  cent,  at  half-load,  and  .if?  pnr 
coQL  fit  (luaitcr  load,  by  the  employment  of  clootric  motors, 
Add  to  this  the  saving  in  time  and  in  attendance,  the  pos:d- 
bility  of  obtaining  better  lighUog,  and  Uie  eoormoos  gain  in 
brinKaUelo  plaeatlw  maoUoaalB  tlM  beak  poaitioai  for  the 
■worlt  thpy  have  to  do  irresrpcfilivs  of  the  po.^ition  of  already 
existing  liUti  of  couetciihafliDg,  and  the  case  for  electric 
driving  is  fully  made  out.  When,  besidis,  wu  take  into 
aeeonnt  tha  eskia  eonvanianoa  and  economy  in  tbe  eleotrio 
mrUuf  of  OHnea  and  boiati^  tha  eooiiuuus  gain  in 
labour  by  using  portable  electrioally-driren  took,  and  the 
further  economy  iu  cleotrio  lighting  by  combining  the 
lighting  and  power  plant,  it  is  dilBcult  to  see  liow  a  works 
manager  oooM  eontcupUUa  anj  other  system  of  powar  dis- 
IribatioB  In  ereoking  new  woAa.  Tha  w-etpdpaiant  of 
existing  wo'V'  -.r.  the.-.?  modern  lines  nuist  also  take  place 
at  a  greater  rate  than  liitliorto,  and  it  bohovea  the  electric 
motor  manufacturer  and  machine-tool  maker  to  work  in 
.  nnisoQ  with  a  view  to  pecfeeting  eomfatned  plant  ready  to 
meal  a  demand  that  has  already  tarried  too  long.  A  oon- 
siderable number  of  cloctrically-dnven  work.q  already  exists 
both  in  tbiH  Ciiuntry  an<l  abroad,  and  they  have  proved 
uniformly  suooeesful :  it  Hhould  not  h>>  long  lii!fc)rc  tilectric 
power  tnaamiasion  in  workihojp  is  the  rule  ratber  than  the 

OH^iM. 


DMYUOlTUtB  AMD  FOBf-CttlOOAll  BTUST. 

At  the  present  time  we  liave  beoouie  aooostomed  to  hear 
attarin  ma[de  upon  our  Universities  as  being  hopelessly  behind 
the  tiiros  and  utterly  inadequate  to  equip  our  young  men  for 
sueoeesful  competition  with  those  of  foreign  countries.  Tbe 
t4»diing  of  science  is  especially  singled  ont  for  attaek,  boeause 
it  is  recognised  that  our  industries  arc  in  many  oases  now 
)ii|hl/  aeMBtUc,  and  require  higlily  tcaiued  men  to  oanry 
tbtn  on.  ft  mnnot  be  denied  that  there  ia  a  vary  oonsider- 
able amount  Of  tnikli  in  these  criiiclsmsi  bowofer  diatosteful 
tbey  may  ba  to  onr  nntiooal  nride ;  but  oiitSea  wa  too  prone 
io  Ha  owl/  tba  nU  and  obxa  tluir      (o  tbo  good,  and  fkva, 


when  thpy  come  to  propoflC  a  remedy,  tUey  ask  us  to  copy 
Continental  or  Americin  universities  before  ever  trjing  to 
find  if  tl>ere  i*  not  in  onr  own  country  anywhere  some  college 
or  uiiiverity  which  mit,'hl  more  aJviintiitii'Ounly  lie  copiwi.  If 
we  planted  t  j  morrow  in  this  country  a  university  toiiducted 
fntirtly  on  the  linea  of  an  Americin  or  fisrman  univerBity  it 
does  not  foUow  that  it  would  be  a  suocoss,  for  tbe  condition^ 
are  difTurent ;  I' ut  there  i.^  hope  for  the  general  success  of  any 
aebem^whkb^is^louod^    prodooa  excellent  leaolte  in  aona 

At  the  preseot  moment  there  is  in  England  a  school  of 
science  which  has  aot  received  the  itttontion  it  deserves,  a 
school  which  more  than  any  other  in  the  country  meets 
with  present-day  requireniem.^.  I'rolmbly  it  may  snrpriso 
some  to  learn  that  this  is  to  bu  found  in  ( 'ambridqc  Univer- 
sity. It  is  not,  however,  to  the  ordinary  course  for  the 
mathematical  or  natural  science  tripos  that  we  wish  to  refer, 
but  to  tha  epeeial  regulations  providing  a  poet-graduate 
cource  for  ndvaiMad  atodents  or  research  students.  These 
regulation!!  aro  compaiatifely  new,  having  only  come  into 
force  in  1 895,  but  already  they  have  m^de  their  mark  on  the 
Univereity,  and  have  raised  one  department  especially — fliat 
of  experimental  physics— to  be  probably  the  most  prominent 
aoboolofthatanbiaatio  Enrope  andAauoflfti  Wbntthflinii 
thaMicgQinliMW?  Bdefly,  tbevartaiigllaM:  Anramowlio 
haa  taksn  a  danea  ia  aaj  nntvenritj  andirUhaa  to  pnrme 
fnrthar  hb  atndiai  on  aona  mt  ral^jMi  out  of  those  on 
which  ho  vras  exandnad  f<»  that  degree  may  apply 
to  Cambridge  Uniferalty  to  be  admitted  as  an  advanced 
student,  or  as  a  research  student  if  he  propOBer;  to 
engage  in  laboratory  work.  In  that  application  ho  has  to 
state  what  bis  courBo  of  stady  for  his  degree  han  bt'ea,  bo  that 
the  authorities  uiay  Bati.'^fy  themselves  that  the  applicant  is 
able  to  profit  by  the  advanced  courde.  Whi  n  a  is  admitted 
— and  thhs  is  the  important  provision  which  encourages  men 
to  apply— ho  is  eligible  for  the  Cambridge  B.A.  degree  at  the 
end  of  two  years,  and,  if  he  be  a  research  student,  tbe  decree 
is  awarded  not  as  the  result  of  an  examination,  but  on  the 
report  made  by  referees  on  his  original  research  during  (hat 
time.  A  research  student,  therefore,  working  in  one  of  tbe 
scientific  laboratories,  has  this  great  inducement  ever  before 
him,  that  if  he  does  good  work  for  two  ye^rs  he  may  snbmit 
It  as  a  diesortation  and  receive  the  D.A.  degree  as  hia  rewaid. 
Of  course,  when  once  he  has  received  the  B.  A.,  he  nay  pwoooi 
in  the  ordinary  way  to  the  M..\.  and  higher  degrees. 

Such  is  the  theory  of  these  now  regulations ;  how  havt 
they  worked  ui  practice  ?  It  would  be  somawbat  diffloott  tO 
deal  with  every  branch  of  stody  (for  Unn  are  admuad 
students  in  literatnn^  history,  dlviallgri  wd  so  on),  hot  ao  it 
ia  with  arianoa  «a  an  especially  opnowBad,  we  may  aonina 
our  ittanUnB  to  thai  branch.  'Paha  thai,  lor  examplB,  the 
Oavendish  Ubocatory  of  Physios,  with  Prof.  J.  J.  Thomson 
at  ita  head.  8o  bug  as  this  vaa  only  used  by  men  who  had 
been  nndergradnates  at  Cambridge,  the  number  of  men 
engaged  in  original  research  wa.s  \ery  small  ;  but  au  .soon 
ivn  theeu  regulations  c&mc  into  furco  the  number  b&';&n 
to  increase  rapidly,  and  now  there  are  ahnont  -20  men,  coming 
from  England,  the  colonies,  America,  and  the  Continent,  each 
of  them  carrying  out  some  orii;inal  investii^ation.  These  men, 
on  leaving  (Jaml  ridi^e,  usually  apply  for  teaching  j>f)sts  in 
universititi;  and  tc<:hnical  schools,  that  CainbridRc  is 
now  Rnpplyiug  a  continuous  stream  of  highly-trained 
physicists  to  asaiat  In  the  tnaebing  of  that  rabjaok  thnog^t 

the  country. 

The  ; -  jvcess  of  tliu  .scheme  may  be  illustrated  by  reference 
to  the  numlier  of  appointments  now  held  by  men  from  the 
Cavendish  Laboratory.  There  have  been  three  professoishipe 
of  phy.^ics  vacant  within  the  last  six  months— namely,  those  of 
L  u^vtrsity  College,  Liverpool  (formerly  held  by  Principal  Oliver 
Loilge),  oil  UniTerstty  College,  Dublin  (formerly  held  by  tbe 
late  Prof.  PiOitOD),  uud  tbe  new  Wykunbam  cbair  of  physics 
in  Oxford — ^and  aU  have  been  auppliad  from  the  (Javcndidt 
Laboratory.  Another alodcattbennaa reeantly been appouoted 
Principal  (it  the  fiatttqr  G«ri]egc,  Southampton.  Tna  abali 
of  pbysioe  hi  the  llioOil  UlriTersity,  Montmal.  was  aiiB  filled 
twofeaisagobontUiBainaqnactar.  Witt  lh««iMptloiBpf  tha 


Digitized  by  GoogI 


472 


THB  ELEOTRICIAK.  JANUABT  16.  1901. 


sew  profetHor  at  Liverpool,  who  reci'ivid  liis  wbole  training 
in  Cambri'Jgo,  these  ptoft  isors  aro  all  men  who  came  to  Cam- 
bridge for  post  graduate  etody  under  the  new  regulations,  and 
took  tbe  reecarch  degreo.  The  others  who  have  graduated 
iBd  ham  ent*  ret!  the  tMobiog  profession  have  all  received 
»p|Kdiiliiunta  in  yarioiu  Oldltgtt  ud  schools  tbroughout  the 
eonntry.  Tlu'  academic  sueeess  vhicb  has  attended  the 
students  of  the  Cavendish  Laboratory  is  no  less  remarkable. 
Of  those  who  received  their  undergraduate  training  also  in 
Oamlnddget  two  have  been  made  Fellows  of  their  respective 
ooUmm.  aaiam  ot  thm  ivo  Jim  boen  daotad  a  r«Uow  of 
Ibe  Bo^  Boohly ;  vhik  of  tibo  MV  MMMoh  lladHiti^  one 
baa  been  made  a  Felloir  of  bisoollCfS  (I!riiiilr)kflilt  hm  rince 
leaving  Cambridge  becD  nttjl«.  Mid  one  mm  wlulo  at  Cun- 
1nidg«,  a  FcUow  of  the  Boysl  University  of  Ireland,  three 
bavB  held  or  are  holding  Cambridge  scholarships,  and  four 
at  least  liave  rnceivcJ  iLo  L).S( .  of  London  University.  (It 
zna)'  be  meotioued  &]i3o  that  a  ruiit^Arab  student  in  the 
anatomical  laboratories,  who  came  from  Australia,  wh.h  eltK^l^d 
a  Fellow  of  his  colleffe,  and  hag  recently  been  appointed  to  a 
profoasurgLip  of  anatoiiiy  ui  (.'aLro,  i 

If  we  seek  the  reasons  for  the  soooeas  of  this  school  of 
physios,  the  primarv  reason  licj,  of  course,  in  the  repatation 
of  its  distinguished  head.  Prof.  J.  J.  Thomson.  It  is  a 
zemarkable  tribute  to  his  genius  that  bo  many  Americana 
and  stttdeoUi  from  the  Continent  come  to  his  laboratory  to 
flogage  in  nMuoh  work.  No  donbt  many  more  would  go 
tun  from  our  home  and  colonial  oniversitias  but  for  the 
ttak  that  the  expense  of  living  at  Cambiidge  University  is 
peat.  Moatodaotwhoia  wi(hoa(niivat»auaiuaaiihopeto 
go  thaio  imlaaa  ht  taotbafl  a  aoholaidiip  Inmi  liii  own 
miinnU|7  or  fm  aww  oOmk  mmm.  TboM  an,  however, 
v«7  low  tahdaiah^or  Mowabipa  of  tba  ndaa  of  <150  per 
annnm  (whiahiaawat  the  miiiiiniun  raqoired  by  a  OMnhidge 
TflMuch  atndeat)  to  be  foand  at  oor  noivecaiUes ;  aod  ^lare 
these  are  fbaml  Ibo  university  authorities  nnfortanately  usually 
re^inire  the  recipienlH  to  remain  with  them  and  assist  in  the 
teaching  work  of  their  particular  department.  Idler  these 
aircumitancM  the  assistance  given  hy  the  research  acbolar- 
ahips,  granted  by  the  Royal  Commission  fortholSol  Kxbi- 
bition,  has  proved  invaluable,  aiiJ  most  of  tho  Lntish  and 
colonial  students  who  have  entered  Cambridj,'e  I  niverwity 
under  the  new  regulations  of  1895  have  dune  eo  as  being  the 
privUegod  holders  of  these  scholarshipe.  As  i.i  well  known, 
t)io  Uoyal  Commission  allows  mo<;t  of  our  Enghah  and  Iri^h 
university  colleges  and  oar  Scottish  and  colonial  uiuverKitie.-) 
to  nominate  each  year  some  studont  considered  worthy 
of  receiving  an  "  1851  Exhibition "  sohoUrship.  It  is  a 
condition  of  tenure  of  such  a  scholarship  that  the  nominea 
shall  carry  on  his  studies  at  some  university  other  than  that 
by  which  he  is  nominated,  and  a  large  number  of  the 
students  of  physical  science  have  naturally  chosen  to  go  to 
Cambridge.  Thus  Cambridge  is  receiving  year  by  year  a 
good  percentage  of  tlia  pioked  men  from  all  ihe  British  and 
eokmal  ooiTCmlios,  aadtUa  haano  doubt  helped  tnaaidaiably 
ioaaaoia  tba  gnat  anaaiaa  to  whiafa  MisnDoe  has  baan  made. 
Tha  new  moMnn  olMioiitEaal,  DubUa,  and  Soathanyhn  all 
fauaadir  hdd  mi  ExUbltloD  "  sdnlaniupe ;  and  it  ia  of 
iateiaat  to  note,  as  an  instance  of  the  Imperial  Fedention 
whkh  ta  now  in  the  air,  that  the  new  Professor  of  Fbysies  in 
the  McGill  University  came  to  Cambridge  from  the  University 
of  New  Zealand,  and  ihns  we  have  a  New  Zealandor  reeeivioi? 
tho  finishing  touches  to  Lis  cducriiion  in  tho  mother  country 
and  then  being  ntBi  on  to  hfecouie  a  leaclit  r  in  the  jjreat 
colony  of  Canada. 

Judged  therefore  either  by  theory  or  by  practical  results, 
the  initiation  of  (his  advanced  post-gradoate  .school  of  search 
in  Cambridge  has  proved  most  valuable  and  moHt  successful. 
The  granting  of  the  degree  as  a  reward  for  valuable  original 
investigation  instead  of  as  the  result  of  an  exanioation  is  an 
innovation  which  will  surely  meet  with  the  approbation  of  all 
who  are  intereetcd  in  »:i(nce  and  in  education,  and  is  a 
striking  refutation  of  the  charge  that  Cambridge  is  far  behind 
tba  times  and  still  bound  fast  in  (be  bonds  of  her  Ckmservative 
traditions  We  have  dealt  abon  only  with  the  partienlar  caaa 
flf  fha  Oaveiidiab  Labocatoiy,  beoatuw  than  wa  fluid  tha  noat 


striking  growth  ;  but  progreea  is  being  made  in  other  depart- 
ments as  walL  In  the  engineering  laboratory  of  Prof.  liwine, 
for  example,  research  stadents  are  to  be  found  too  ;  and  the 
number  will  probably  increase  from  year  to  year. 

Would  it  not  be  possible  to  develop  our  universities  and 
colleges  b^  seekmg  to  introduce  schemes  to  provide  for  post- 
gradnata  inatnwtion  somewhat  on  the  lines  d  tba  Cambridge 
sehaBM?  BuM^  tbanoaaba  no  doobtaa  to  tin  answer.  If 
wa  an  toaafanoMrly  with  modern  demands,  we  ntimi  provida 
more  fkm  wa  to  te  poet^graduate  study,  as  it  is  only  by  aatk 
atody  tbat  tba  nally  valnMle  tniniiigoan  be  aoquired  ;  for  ao 
Umg  M  a  student  btu  to  devote  his  attention  to  preparation  for 
examinations  (and  especially  if  tboy  be  competitive),  ho  is  prac- 
tically compelled  to  cram  himself  with  all  sorts  of  ill-assorted 
information  and  is  unable  to  purauo  a  CAlm  and  reflective 
search  after  knowledge.  The  problem  tht  refore  in :  How 
can  student.!!  bo  encnuraged  and  induced  to  remain  at  the 
university  after  they  have  taken  their  degrees  '}  There  will 
always,  of  course,  be  a  certain  number  of  men  who  aro  of 
tbenuielves  anxious  to  do  ao  ;  but  at  our  univer.Hilit  b  there 
is  a  largo  number  of  able  men  who  cannot  afford  to  do  so 
unless  they  are  pecuniarily  assisted  from  .nime  quarter 
or  other.  This  asaistance  mujt  be  given  to  them.  Wo  have 
seen  what  a  powerful  factor  the  "  1B61  Exhibition  "  sobolar- 
ships  have  proved  in  the  suooces  of  the  Cambridge  scheme. 
These  scholarships  of  course  are  limited  in  number,  biit 
some  effort  Bhould  be  made  to  get  more  scholarships  of  tlits 
nainra.  They  noc^l  not  all  bo  of  the  annual  value  of  £1M), 
beeaoM  living  in  most  provincial  towns,  and  even  ia  Londotl» 
is  cheaper  than  in  Cambridge  for  anyone  who  ia  a  member  ol 
the  oniveraity.  Many  of  the  provincial  labontoriea  an  ^ta 
as  well  eqoij^ped  as  is  the  Cavendish  Labontorji  and  naaona 
of  expanaawonld  probably  cause  many  to  go  than  nttortliBa  . 
to  Cambndgdil  anmathing  Kko  tba  aana  indanoMintiwin 
offered. 

It  i$oeni3  right  to  say  liere  one  word  -n-itb  special  reference  lo 
Bome  of  the  Scottisk  auiversitiea.  They  have  recently  baOl .  /  ; 
roased  to  the  knowledge  that  they  are  behind  the  iinie>,  and  in 
at  least  two  of  tho  tiniven^ities  a  serious  effort  is  being  made  to 
remedy  this  state  of  affairsi,  and  to  procure  eHpecially  scientific 
laboratories  in  aooordauoe  with  modern  acquiremeuta  In  the 
December  number  of  the  Foi  tniijhtUj  Review,  Dr.  Wallace  hag 
written  a  most  interesting  and  instrnotive  article  on  tho  present 
condition  of  these  nniverdlties,  and  in  that  article  be  makes 
reference  to  the  cry  which  is  often  raised  in  Scotland,  Why 
can  our  Scottish  universities  not  train  their  own  rrofessore  ? 
The  answer  of  course  ia  pretty  evident  when  we  examine 
their  present  oondition ;  but  there  is  another  seriona  ohaiga 
whioh  oaa  ha  baonaht  ageiaat  than.  Thtij  ban  ia  naqy 
InatMMM  daUbantanr  mamttad  thaiv  bait  neoi  who  had 
djaBngahtad  flMnadm  tothaii  nda^nAnta  «»  ta 
soaia  modi  of  atodfi  ftom  pnaaaffii^  fittthac  with  tittir 
studies  ia  that  brandlL  This  perhaps  reqniiaa  explanation. 
There  are  in  the  Bsottiab  nniversities  several  very  valuable 
scholarships  which  c\q  only  be  hold  by  men  who  have  taken 
their  degree,  and  which  an^  practically  confined  to  mijn  who 
have  taken  hononrg  degrees.  These  then  fall  aa  pri.'ts  to  tho 
mtat  diitinguijih«d  m&a  in  eiiclidupurluient  of  study  and  form 
the  ooping-stone  to  their  academic  career.  Now,  aa  money 
prizes,  these  are  very  valuable,  reaching  in  Mitue  ca.seni  ulmu^it 
to  j620'>  ayear,  and  therefore  they  wouM  eervc  admirably  to  keep 
the  holders  at  some  place  wlu're  they  could  piu>-.ie  furlhtr  their 
studies  in  tho  subject  for  which  tboy  have  shown  an  aplilude. 
But  liii^  isi  reudered  itn|>o»«ible  by  tiie  con<Hli<<r'.H  ot  teuuru 
attached  to  most  of  those  scholarships  by  the  university 
authorities.  In  most  cases  it  is  insisted  as  a  tiret  essential 
that  the  bolder  shall  remain  at  that  university  and  assist  in 
the  teaching  work  of  the  department  in  which  he  has  gained 
the  scholarship.  Ho  u  therefore  kept  tied  down  to  hia 
university,  he  has  (o  hold  tutorial  cUsaes  for  perhap.q  two  or 
three  hours  a  week— classes  which  arc  seldom  largely  attended 
and  never  of  real  iuiportaoM— and  the  nat  of  hia  time  be  mug 
spend  as  he  pleases  ;  but  fha  Uiivanity  will  liBdat  bin  no 
aaeiataaaa  aninld  bo  daain  to  tftfoi  thai  tiaoe  on  nnnwllag 
hia  atsdlaa  fturthae  on  his  own  Rubjeot,  fwiwpxovisnii  it)  Blade 
br  itodj  beyond  ihe  oonna  nsvuai  for  0w  faonbun  degraai 
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U  ttw.  Scottlih  iniwriiUei  haA  m  many  Uotam  flo  aiNHMed 
taadMi  of  fMh  niliioet  m,  for  eiample,  we  find  at  OHulnidge, 

or  if  their  scientific  laboratories  were  thoroughly  equipped  and 
organised  in  accorxlance  with  present-day  needs,  then  no  one 
would  find  fault  with  them  for  keeping  tlieir  Bcholars  at  home ; 
bnt  to  do  80  when  there  is  no  possibility  of  these  men  prosecuting 
tlisiir  KiK  cial  studiee  further  there  unless  by  privatt  icd  .gtry  is 
quite  inexcusable.  The  consequence  of  this  i?ystem  ih  thai 
very  promising  nion,  who  with  proper  tncijuragcmcnt  might 
possibly  come  to  the  front  in  some  particular  subjett,  are 
enoonra^ed  to  believe  that  they  have  learned  everytbing  when 
in  fact  their  knowledge  is  jast  buginniog,  and  if  they  grow 
tirt^d  of  VI  getatirg,  they  turn  their  attention  U'>  .wme  ijuitij  new 
Bnbjcot,  in  which  they  may  entirely  fail  to  gain  di-linction; 
wLt-rt  as  if  they  were  allowed  to  go  eljewhore,  for  at  lea^t  a 
portion  of  the  period  of  their  tenure  of  the  BohoUrBhips,  they 
ironld  not  only  greatly  increase  their  knowledge  of  th«u 
iliject,  bnt  would  on  their  return  be  in  a  position  to 
>  aoeh  more  valuable  service  tu  their  first  university  as 
irf  the  teaching  BtafiC  Tba  pmaent  poUoy  therefore 
fMBB  a  ahoit-iighked  one. 

Ttfa  qnegUon,  Una,  ol  the  fngn  conditwoe  to  h*  MtohnA 
toidiolacgliipiiDiMliiiDifaalljiiilllHm  to  teodmldered, 
MiraUHdMtiualkn  ol  th»  jioMaioa  of  wm  Mbolaiahipa 
tlMtt  exU  at  pnMnt,  when  »  Mdooi  eiiDirtti  laite  toprovido 
JWltflllilialM  (lotnwB  cf  instnictioii  throughont  the  oonntry. 
xbt  OoBtmental  and  American  system  appears  to  con- 
drt  largely  in  having  a  multiplicity  of  profe&sors  and 
leotnrors,  without  regard  to  how  many  or  how  few  Kiudents 
attend  thftir  lectnrcp  ;  h\}l  there  is  rcciii  for  argument  whgther 
the  money  rHfuirnd  for  all  IhiH  .Htali  would  not  be  more  profit- 
ably (>xji(  ndod  in  cEcouraging  more  of  the  abler  man  topnnue 
to  a  more  advanced  Hlage  their  special  gtadies,  ana  thus 
increase  the  number  of  highly-trained  men  sent  out  by  our 
univerEitics.  We  have  made  (special  reference  to  aphyaical 
laboratory,  but,  of  course,  in  the  scheme  for  flw  fUue, 
taehiiical  labotatoties  will  be  of  great  imporUooe. 


BOOKS  RECEIVED. 

Ci'lilM  uf  &uy  ol  Uw  QtidenuuijUuiKd  worki  cui  b«  TtAil  ffuoi  Tht  KUatrician  OlBc* 
pc«t  trm,  on  nc«ipl  oC  pnMiiiud  pilots 

"  Fortachritte  der  Elektrotechnik."  Elited  by  Dr.  K  ul  .Stre-oker. 
15CX).    No.  1.    (Berlin  ;  Juliup  Sprir.per  ) 

Leckwood'it  Bnilden'  and  Coutractor*'  Price  iktok  lor  lUOl. 
Bditaai77.T.W.H511«b  (UMdoatOnrtflodLwoodftOa,).  4i. 


Tunbrldge  Wells  Municipal  Electric  Bnppljr  Works. 

Although  the  accounts  of  this  undertaking  for  the  year  to 
March  81st  l&st  show  that  a  conaiderabla  falliog  off  in  the 
net  financial  result  took  place,  yet  a  doee  stodj  of  onr  table 
«ai  diaolon  the  fa«|  ttiM  eMentially  (he  jm^t  mridag  was 


tMoM  to  alianrtioDB  iii  the  tariff  Um  wvinic  aatonllj 
dtdiacC  uiA  iuAnd  of  a  total  catam  (bom  all  warees)  of 
MM.  jUk  osit  aoU  the  total  revenoa  im  barely  S-96d.  per 
nait — at  fldi  vafaia  being  slightly  below  tiM' average. 

The  total  OBits  remamed  practically  eonstant  at  2-Sd.  per 
wiit.  SItaaicd  as  is  Tunbridge  Wells  the  fuel  charge  most 
alwija  be  a  terious  load  on  the  undertaking,  but  during  the 
Jtu  we  are  considering  not  only  had  increased  prices  for  coal 
to  be  mot,  but  also  ai.  inereiistd  couBUQ.piion  owinp;  to  the 
engines  Ijeiug  run  non  comienEing.  Wb  Itaru  lh;it  li:r  a  por- 
tion of  the  period  coal  was  puid  for  at  the  rate  of  over  333. 
per  Inn.  The  high  (nel  item  of  l-lHd.  pec  unit  is  thus 
expliiincd  and  a  different  complexion  assumed  by  the 
aggregate  gouerating  works  and  total  costs.  In  fact, 
these  totals  present  values  practically  coincident  with  the 
average  yaluei  at  municipal  stations  of  eimilar  output  and 
load  betor  in  tfia  aano  jear.  Iliis     ol  oomMt  M^tog  a 


gnat  deal  la  vtov  of  lha  handinapging 
alraadj  nfafoa  toi.  Wa  moal^  hmMftr,  noto  lhai  iha 
ooUMOve  maaagoBMBl  aai  PN|«ir  ibum»,  at  0*711  jer 
nititwere  still  at  latlwr  teoV^  anika  to baaUotfid  toseat; 

tb<  7  ^vonld  certainly  be  more  OlMliisteBl  vtth  tba  WOdu  OOlto 

Were  thay  nearer,  say,  0-.'5d.  per  nnit. 

l>i:nn[;  the  year  the  lamj)  conn.-c'ieiM  w(re  advanced  by 
about  19  per  cent,  tho  output  was  18  per  cent,  above  that 
of  the  preceding  ycir,  ami  tba  load  iMtor  18*4  por  OOBt  OS 

compared  with  12  por  cent.  ' 

FroMi  the  engineer's  report  we  gather  that  of  the  total 
numiiei  of  unit.-i  iiold  t-o  private  consumers  125,007  units,  or 
more  than  10  jier  ci'iit  ,  wi  ri-  Hold  at  .'tJ.  lur.l  207,200  at 
6d.  per  unit,  while  the  relative  prices  obtained  from  variooa 


3-9-t. 
4  8.1. 

6-QOd. 


IhibUc  IwaaM  aad 
Sbopi 

PrinU  boutM 

■  (MreWai) 


(arcrage  prtoe  paid)  . 
dilto 
ditto 


Leyton  HouMtal  Bleotrie  Supply  Works. 

Tho  Loyton  accounts,  satnmarised  in  oat  second  table, 
indicate  that  while  very  gratifying  advances  were  made  in  the 
extent  of  business  done  and  acquired,  the  working  results 
were  decidedly  less  satisfactory.  An  nnfortnnate  general 
iaenaae  is  nottceable  in  tha  eolto,  and,  escepUog  the  Inol 
itaB  «iid  tbe  eoUootiw  naaacomnt  and  property  ohargMk 
thar  asa  all  (athartoo  Uigli  iMrideikiff  ihoaatore  of  the  load. 

u  will  bo  nolioed  Aal  Clia  not  ootoMBa  of  Uie  year's  opeta* 
tioBB  was  a  deficit  of  £1,465  aftor  paytog  eapital  oharna 
representuag  4-9  per  cent,  ob  the  mean  eapital  expended,  la 
relation  with  this  it  has  to  be  zemembered  that  the  avatafo 
total  revenue  at  3'44d.  per  nnit  is  nnusnally  low. 

Daring  the  year  tlio  lamp  conne'.'Miir.i  i-n  reiis.  i'.  by  no  loss 
than  jier  aent,  while  the  output  wa.j  hi^ljcr  than  lli^tuf  the 
preceding  year  by  70  per  e.<nt.  Leyton  ha.^  the  advantage  of 
a  load  factor  above  the  average,  and  we  are  glad  to  note  that 
it  is  increasing.  Its  mean  value  to  Iho  ptcM  WO  U» 
ooluideriiig  was  12-6  per  cent.  ■ 


The  following  is  a  list  of  electric  supply  works  tbe  aocousta 
ol  whiflh  have  boon  vulptii,  togetoor  with  the  datoa  on 

of  aooooBta  ham  appeared:— 


A)NtdMn(lCmMsd).._..Oc«.  It, 

AItUIuMmI)  .....No*.  S, 

IMk  (MaBl^^)   April  ai, 

Tllfrl  (t<1l1l4l*t"')  ' 
Btrmlii^uun  (Co«p*iij)....K..>:ii.  i'., 
BiBckbiLm  (Mnnlctpal)   ...J^n.  1», 

BIsckiKV,!  i  Maniclpal)   OcL  r, 

Bonre.mL-intb  (Company)  . ,  IStpt.  7, 

Bolton  (Uanlclljan   Nur.  Si), 

Bf»dla«l  IMMlclt4il)  Ju-K  SJ, 

]irt»htu«l(M,i-il.JlitJ)  Mljr  I, 

Brt»t«l(Muillclf»l)  AOM.  U. 

Bmaal«>  (Kriiiti  ^e. .  I   Jdds  l.'i, 

llnMDptl>l>.k  Kcn.iiiKtoo  (Co.)UBr.  t8, 

llariiW  (KdoIoIiwI)   Nor.  10, 

Buton.apon.Trral  (Mu.)  ApcO  11, 

Bair(Muilelp^)  BtsK.  S8, 

CluMSii«(Coapu7)  AprtI  U, 

OntMbair(llualol|al)..,.Oet.  t«, 

~   "'(Miwlaip^  Jta.  U, 

|Cnw(C4jinp*ir).4Ut.  a, 
ULMidoD)  (Cla.)  mr.  ~ 


(LmidoD)  (Oa.)  nr.  n, 

 <UuiciD«q!rZ....Avs,  s; 

Onfewwril  (Ooapnyl  ....MW  U, 

Oi>nm1rr(UiuilcIp«l)  M.  n, 

OroidoatMiiiiJclMl)-  Juir  !«, 

nvWCMuilctpiiii  Jm.  w, 

IMwf>WTlMaiilcifal)......MoT.  U. 

Dorar  (OniopMir)  .......AprQ  i'', 

DbdAm  (MnnMstl).. ...... Kur.  i, 

aMillllBIIII  (niinilWTl  -..MKT  «, 
BdlBb«nll(ilaolctpd)  _.,Dic.  7, 
te«OT(MaolctpiU)  ......AOf.  t, 

rotkatooe  (Compur)   April  K. 

eUannr  (Mtuilolp*!)  SepL.  M, 

OaOdfoid  (CumBaoy)  (Xi  ig, 

HlUrui  (U[idIcIm1|.._...S«pc,  21, 
Hfcu;ttJ«r.rnUli  IVe.Uy)  _„Junc  T.\ 

H«Ji;[><t«»i!  ( Vr.-rT)   ihrl.  ly. 

UuU*J  (ManLoipu)  ..  _July  27, 

BuTucUa  (Mank'lp*!)   _    (h  t  to, 

HuTow  (C<«Ma7)   I>t-  ^1, 

BMl'ctiat.  Umrd*(Uun  )Hrpt  7, 
BOT*  (Conpray)  ....„_..Jiil7  ii, 
H*<t<>ma«hl(MaaM**l|  .Aug.  17, 
■  -    -    (V«itt»..,_--_M<ff.  i3, 


UOO  glr-(irton.on.T>iBm  (Kan.i  July 

|»ll  Lui;uUr(MnDll!lpal)  Jun. 

llK>;i  Lc<J<  (Municipal).. .,_  IM>o. 

i»i  L«li!«>t«r  (Uinlcliikl)  Jm. 

KMj  Ujtoo  <Mniili;ln«l)   Htpt. 

LUerpoo]  (MamclpAl)  Jiiae 

V)»0  Lonftiiu  ■:e'iiinp.\iiy)   Jniit 

Whii  Loaiiuii'-Ierry  (Muntclpal)  Keb. 

liHiui  MuidiMMir  (Muulclpal)  .Scpl. 

IV  0  HtwMMtoutd  (>Uti'l<:t(Co.)Ocl. 
IWa  (r<wcutU.ilpaD.TTlw(6a.)  Ilt'>:. 
1900  Keirpurt  (Mun.)(Uan|[:lp*l)  Jul. 
lino  troruiampkiB(0(iBipw,jr)  ..Ooi. 

iwiu  Xurwlob  (Compwiy)  Dec. 

1  Aiu  HolUat  Hill  (CofDMr)  - ..  Mar. 
1900  Ilotttnc*un(l<antelpiO  ..S»ii4. 
ItWS  OtillumCllaaielpal)..„....D«& 
1900  Oitord  (OoiBBaay)  ......_A|irll 

IWO  PomtjpoullOiMaBMJ)  StpL. 

im  PaitSiBa«a<HuiMiMQ....A«K. 

Itoi  PrtMot  raoapuv)  Om. 

UOu  FMftea (OoBpiiv)  ..„-..Dm. 
l«oafa«adljic(Ompaaj)  .........Dae. 

tsaei  Bkkaond  (OoopuD  „  _ . .  JvM 

lMI0|8aUord(Uiuilolp<l)   Fgta. 

1900  laartnrawti  (C.impau;) .. . . July 
imi  Hel<»  (Miiiilrlivil'  . .  I>M>. 
19O0  4t.JaiBn'«I^IIMail(Co.)..r<l>. 

IBOO  8t.I>aBQrM(V'«Mry|  Juaa 

IIXki  M^lllalil  (UuDidp.ll)   Uhi, 

1S8S  S»ior»<lit<3h  (Vritryl   No.. 

ImKi  -(.juULampUiD  (.Muiilelpkl)  ..Nut. 

litliC  3ouUi;..irt  (Moul.npal)  July 

UKIli  .-kiaUl  Milalda  (Municipal)  .  V.  v. 

190U !  ataSord  (Mnnlelpal)  

IHN  Sondariud  (Mnnldpal).. . 

imo  TaanloD  (Maaldpal)  

liXKi  mnbdilt*  Walla  (Han.)  . 


Alia, 

N  i:V. 

J  une 
Sopl. 
.  0«C. 


IDoii  Waktfltl'd  (MttDiclpal) 

luw  Walull  (MoBklpal)  Juna 

UK>  i  Wudjirurtb  (Compiny)  _Mjj 
li>>i  WrauoluUr  ICompaDy)  ...V«r. 
lUmi  Whlt«li>TBii  (MuDMpal)  ..July 

ISM  Wlnrl.i-;.  r  M     inpail))  ,.  .Oi:l. 

IIMH  Wtndj-ir  (e..ii.;.«iij)  Uoo. 

mtj  W..iklii»  |e,.ii;i.:,n.)  Doc. 

lliui  Wolr<rti,LmptuQ(Munlalpal)J<>>y 

l',M>i  w\..>iwich  (Ci:3i^»»y)  ......Jao, 

1900  Wanaauc  (KuiiteiMl)  — AptU 
   "(ill»J....1!W. 


10.  igro 
la,  11X10 

7.  Iliij 
M,  19Cfl 

H,  tun 

Mil 

J«,  I'XJ 
U  !>JOi) 

t.  ima 
U.  lu-w 

11,  IDIIl 
M,UW 

fs,i«n 

M,ISIW 

it  18 

"'iSs 

14.  ma 
fi,im 

«,  IMS 

n,iM» 

U,  UM 

t,  un 

1«,  1909 

a,  l'M» 
»,  ISM 

«,  }  ,<f) 
M,  1109 
7. 

■t.  IXJ 

1  r.  i*o 
'J.  r.  M 

IB,  !>/) 

I.  ISIJ 

1,  l5JM 
!3,  Ivm 
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PROP.  ILUrS  TOIIBD  JWD  HULTtPtfe  8P1BK 
.  TtUMOULFHY.* 

Prof.  A.  Slaby,  on  begianiag  bin  lectiirr,  txijlHiMd  UMt  lu  mtered 
upou  hit  researches  in  ''»park-telrgTa]>hy  "  with  tte  iif*  of  d«vUinc 
«  WlUni  t«  nplM«  that  of  Marconi ;  the  pnhibitire  pric««  cliarKcd 
by  the  IbfCflDi  Oompany  rcnderin:;  their  Kyrtem  impomible  of  wido 
■doptioii  by  ttiy  but  the  Enclirli  nav.r.  Pmiiij>ted,  then,  by  a  dc»irs 
to  Mcitt  the  emplnymmt  of  i>pftrk-tolf graphy  in  the  G«nuan  navy, 
I  lie  author,  agisted  by  Cimm  ATt-'-\  cinnnieTiMtl  a  jerit-^  "f  ejtperi- 
mentB  whi^h  Uiey  little  RUfstd  v  mM  K t!  llum  lo  i^oTic-.liini,'  '«tter 
than  Ih*  ineie  similarity  to  >!arconi'«  pciformajico  w  liuli  lii^y  ftitiitd 
at.  And  Imt  Biiuimer  he  hit  upon  their  present  tiietbixl  of  exmX 
tuning;,  Count  Arco  being  mainly  rtspon&iblo  for  the  wotkiog  out  of 
the  practical  details 

Prof.  Slaby  th«n  «nt«red  at  length  into  lh«  etoBMatery  tlu'  i  v 
of  Ac  (det'tric  oacillations  on  an  air-wire,  and  showvd  that  a  potent  i.il 
node  «xi«t«  at  the  earthed  end,  and  at  the  free  upi>«r  end  a  pol<'titi  i'. 
loop,  and  hence  that  the  wave-len0h  of  the  aicillalion:*  is  four  times 
tfa«  length  of  the  air-wire.  Hitherto  tho  practice  has  been  to  lead  the 
inialalld  air*wiTe  to  oa«  Mrminti  of  th«  colicnr  wboM  Mbcr  tanninal 
wa  eartlwd.  The  laige  eaitdly  «f  llM'aohcicrt  howmr,  aialta  iia 


K 

•i 

Vm.  1. 


IK  arranco- 


ii;r-wiie  iX'i  a  pulfnt::*!  iio.it',  ainl  linn  l.iU  y-yr 
obtiuntd.  'I'lir-  lai-l  that  wsnalfi  wera  olituin-'l  v.ith 
ment  ncciiiinli  il  for  by  tho  eii^tcnct-  of  uUi'-r  li 
the  iiK  idcnt  navea.  Bnt  pursue  inatcad  the  iullun-log  pUu  .  Li-ad 
the  uir  -  wire  directly  to  earth,  so  a«  to  produM  O  true  nude 
of  potential,  and  connect  there  oui^lher  wilC  of  loD^h  viiial 
to  ue  air  wire,  and  with  a  l^o  eni  At  tho  bf  Md  of  ibia 
CKtantoo  b  ptoducid  o  pottntul  loop  dnilu'  to  that  at  the 
fna  upper  eiid  of  Ibe  air  win.-.  Thh  e^itenMou  need  not  l>« 
■tntchea  away  la  a  fcaritontal  line  ;  it  nmy  be  wound  on  a  rod.  It 
U  found  to  increase  greatly  lh>'  ac.  nri  v  ia  ? icjn.il^inc,  ar!^  51,  in 
fact,  the  kernel  of  the  Sla'iy  iovviiti.m.  lu  th?  I-ctiiru  lL:niiii-trati"ii 
the  e5Lte.nBion  wire  of  calciiln'.i  1  IniL;;!:  wii  li  i  l  ■lirurlly  frutu  the 
UrlhtiiiiifT  i:..:n<iucl(ir  tri  thi  rv--i'ivi;:^;  aj'p.iratus  in  the  roum. 

Till  some  Huch  method  aa  the  abore  was  found,  tuned  telegraphy 
WU  impossible.  According  to  Prof.  Fleming,  Muttooi  bM  found 
anch  a  lucthod,  but  he  keep*  hia  sulution  of  thk  problam  aacnk  In 
pntliea  tho  Slab{)r>A«M  aolatian  aoBikti  in  tmo  ooimpoddiiig 


N?2 


Charlott«nborg  Technical  College  about  2^  mile*  diatanU  Tbo  tata 
of  tranmiarion  was  about  72  l«tter«  ^r  luinnte.  Pig.  t  il  a 
rvproduclian  of  two  sim-iltar  eonsily  rcr«ivcd  mr^aages. 

The  author,  »incL  Oi.-  'irlivrry  nf  'urn  lecture,  in  rfplvim,'  to 
f|!!p»».tr>n«  ronocniing  tlif  iinih  liy  wUich  he  was  led  to  hia  <li»a)yery, 
!'t?tt<.s  tliat  he  wasgutiiHl  »'>l>')y  h\  ]>iirely  theoretical  corMlde ratUHUk 
Tiie  theory  of  tlM  air-w>r«  lead»  ut  Uie  differential  o^uotion 


Ki'^'+i.?=; 


where  t  U  the  current  nt  any  tinn  (  .it  the  pUcc  fu  '.lie  ftir  wire, 
and  It,,  L.  and  C,  are  tba  RsitOaca,  a«ir-inductio&  and  eapad^  p«r 
unit*         *'*  * 


Flo.  8. 

stations  workin;<  with  con^i■.tl'nt  nave-leiiglh-i,  whurc  liivirtity  i>< 
controllable  within  \Ni(lo  limit-.  The  manuer  111  wliiuli  a  ceitikin 
M  iu  f  liTi^th  only  is  detected  Ls  set  out  above  ;  the  method  ol 
prodntint?  a  definite  wave  b-nc^th  foUowa.  The  apparatus  is  u 
mo<lificalton  of  that  Inch  wja  lirnt  i  jscribod  more  lhan  a  year  a^jo, 
and  has  sioc«  be«&  in  w  in  the  German  navy.  It  is  deaigtiud  to 
produce  a*  B>di  nuillatnij  aaam  aa  joiiiilak  laaleud  of  the 
iiingle  iuMiktcd  wire  an  ambtd  loop  oiwtN  t*  uaed  (Fi^.  l),  to 
which  is  attached  one  pliite  of  a  condenser  of  I>»yden  jw  Tji-.h. 
In  the  charging  nf  the  »y»lcm  the  whole  loop,  elwed  through  the 
larth,  aa  shown,  is  nsed  :  in  the  discharging;  the  part  K('  only  is 
employed.  The  diwbarge  coiiinience^  when  the  spaik  begin>,  and  ia 
powerfully  o.iciUatory.  Tin*  I'  lil  f  f  wire  Cf*  prevent*  tlu*  j.ti-i-iaijf  nf 
'.liu  '  .Mjilluli' Mis  to  eaith  I  v  l-'K.  Tlr-  .i[>[>iriilu->  pi  ■  in  ^'.t  wa',  .j<  it 
a  deduite  length  calculable  troiu  die  known  capacity  of  tho  c<:<:iaeu'i>  r 
and  the  known  length  of  the  wirei>. 

Jlr-wif,'**  were  then  re<!eiTed  simultancoufly  from  u  stoiliuu  al 
^honweide.  K  inili  s  li^'iinf,  mi  l  fn  tp  ihe  levtun-r's. laboratory  at 

*  Laotura  delivered  bef««  UieGerouii  Eui|i«ror,al  Ueriiu.  Oeuamb«r  ii. 
k  Md  MUBiT  «<  thb  laetaro  affarnd  «b     MS  of  ear  lanie  of 


1*1,  Wl  MHS  V|  *HV  AOWUUWV,  094 

IwgUiofQwwiM.  Aadotioiiia 


■vv'.iere  T^4  Jn',  lit  the  length  of  the  win-,  A  i:>  »  /onatant,  and 
P.,  L  and  C  relate  to  the  whole  length  of  wire.  The  frequency  U 

a.ud  the  waTe-Ieoglli  ia  equal  to  4t.  The  potential  fall  per  unitleD|{th 
of  wino  ia 

dv 

dx 


C04 


T 


Tfaeaa  fomulic  abow  that  tbe  oacUUtioiu  fullow  tha  •impla  bar- 
tew,  aad  Uiat  tho.fRa  cm4  of  tba  win  it  a  polmtial  loop  and 


AT 


Km.  4. 


the  lower  end  a  poteniiul  n  >io.  1  il  ■  -Liuphj  relation  between  wavo- 
kiiKtb  and  wire-length  i?  ciinsiderul.ly  aifccttd,  however,  by  the 
jirixiiiii'.y  of  the  cattli,  n;id  iiii  inniMie  in  the  alope  of  the  win; 
uiiik«i»  a  great  alteration  in  it*  capacity  and  hence  in  the  waye  kngth. 
The«e  alterations  can  be  followed  oMlf  by  aipanilMa^-bM  both 
Prof.  Slaby  and  Count  Arco  have  abttWB  that  ttio  abofo  aiaipla 
rebtion  may,  roughlf,  bo  adhand  to. 

Utmsider,  then,  a  KiaiRbt  varUcal  wire,  B,  acting  npon  a  disUnt 
vertical  wins,  CD.  at  ItptCMlled  diaRramoiatically  in  Kig.  3.  Dnnni; 
an  oacillatiou  nwleaeamrmboA  wires  nt  tho  earthed  parto  A  un  1  < ' 
respectively.  Suppose,  now,  a  w-rond  wire,  CE,  beyond  the  iudur.liva 
r.i  tion  of  B,  attached  a*.  l\  At  K,  ;':i.ti.  is  produced  a  potential  Inop 
of  flrongth  e<iual  to  that  ul  U.  I'l  i-  i  trth  connection  at  C  han  no 
effect  in  this  casa  If  the  recei* .  r  « iiv  Ije  shorter  than  the  inducing 
(juarter  wave-length  (I'ig.  4),tlien  at  IJ  and  E  loops  are  again  {unued 
aa  before,  but  an  earth  CCBBecticB  at  C  grtiitly  we  "-     *■■  *- 

DtoH 


9i 

1. 


c 

ho.  & 


1 


no  b. 


earth  conm-ijlion  nt  O,  however,  has  no  eH«  t.  If  air  wm;  i« 
loop,  n  sbon-n  ir.  I'-t.  1'  r-ii  1  IT  th-ip?  rnntir-rtpd,  tiuii  at  It,  H,  K 
and  F  i^ual  r"t.jnti  d  lixni-  u  i-ur.  .in  i  ul  <'  and  i  i  nr.ili  s,  Hat  ii  t,> 
E  a  Itiigth  of  w  ru  .1  li*  attached  il'ig.  j;,  and  if  this  wire  W  be  a 
lialf  wave  length,  th.  n  a  rhase  difference  ot  IBOdt^  i«  tatablikhed 
between  V  and  J ,  and,  u  experiiiicnl  confirms,  the  (Otaatial  diSwenea 
Utween  E  and  J  is  double  that  bet'waoD  F  and  aaith. .  Uoraovw,  th* 
whole  receiving  apparatus  may  now  be  earth-free— a  great  advan- 
Uget  aiad  the  effcsta  due  to  atmoiplierie  electricity  arc  completely 
elimimlad.'  Bv  a  happy  iu»i>ir«tion  Count  Arco  abolichcd  one  of 


eirmiiialad.'  By  a  happy  iusjn  

the  two  wiiaaiD  tbe  iaaudtacnbed  apjieiattia  and  thaa  thia  m  roduoed 
to  a  single  wira  DCS  and  S,  the  ootarw  beiog  a|>plied  between  J 

and  E.  ,1 

The  theory  of  the  inteiisifter  de&cribcd  iibovt  ih  n  t  q  i.ti  Mmple. 
In  ll.f  Auth.^r's  opinion,  its'  action  dependa  oo  a  sbilting  of  phase  in 

the  winding*  id  the  <-nii,  with  an  inniaiaii' M  diiaetieii '01  tha 
luutuol  iiidiictlun  in  some  of  them.       " ' 

lu  conolndiDg.  I'ruf.  Slaby  laantioai  that  th*  Secretary  of  Mate 
for  tbe  Ueiumn  navy  baa  eoaacoklad  to  a  ttttmber  of  czperimcnU 
beitw  Bade  on  wanhipa  in  order  that  tbe  nuuiawn  dtotanoe  atuin- 
iMebf  thia  mi  ana  of  ef^tialUag        b*  dattmnad. 

O 
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CBlOflCAL  NOTES  ON  WATER  POWBR  FOB 
KIiECIBlCAIi  PUBPOSfia. 

The  /ollowiDj!  it)  au  alie tract  of  the  disCTUaioa  on  Mr.  B.  P. 
Yorke'g  Paper  on  this  Kubjtct,  read  on  the  901  iosl., babn  tiiA 
(ilasKow  section  of  tbis  Institution  of  Klectrical  Engineers. 
Tho  Paper  was  reprinted  in  our  i.-Huc  of  the  llthinBt.,  p.  ■130. 

Mr  W'llJ.lAM  M  WHniliK,  m  iptniog  Ui*  itUcuMKiD,  »»id  that  he 
vu  jnud  Ihere  wM  very  little  to  amiu*.  Il  w»»  n»loi»l  lor  «uy  one 
who  hwl  tb«  IVmmiiiniof  tte  liiBUtutioD  »t  liiui<l,  to  tonfeMk  for  a 
Itm  ytmn,  »ai  AeiOK  ihh  ba  had  i>n>u  led  lo  r»»a  a  I'apwwi  loatiiwi  in 
the  volume  of  the  Pn-nrdir.jt  U-r  1896.  In  t»i,.  Pnper  erery  »»p«ct  of 
ihe  Terr  ii>iporl*nl  quetlion  wai  entered  into.  ,    ,  ,- 

Mr.  KITflllK,  OB  the  iD»italiou  of  the  chairoiao,  iiaid  iM  lw>l  ittlene.1 
with  '|>]easura  lo  Mr.  York«'«  I'aper.and.a*  am»iiufM»BlW«y«il«ll«i,  w«» 
iiaUitaUy  uit«rt»led  Lu  the  development  i>f  water  powr.  Mr.  Yorka  atA 
^mkmaB  tlw«il>je<-t  vorjr  geoei-ally,  »od  he  would  liavo  UWe.1  Uui  to  biire 
Sm*  Utile  more  deuil  in  lounectioo  with  the  runnioK  ui  water  power 
in«cbit»r»'     Vr.  ViiiVe,  lu  rrff.:;^       mkiI  ii  f-^r  lurbiiH?.,  ^t»t«.l 

that  n  I'll"-  l  ii'l  ^  "'"i"-  '■■"-^  I'J'-""  '-I  :i';unUiiiiM;  a  (foix)  vacuum, 
and  thw  L  hiki  i>f.i-.«l,  ai.J  Mr.  VulS^V,  Ihesa-;,  ut  t,L.;  «.ir  bubble.  w»h  the 
correct  and  genonilly  accepts!  i.t>e.  At  the  >»me  limc  »1<.|muk  »uct»..n 
ifines  arc  u«<"!  in  Amen,  i,  but  iwrhap*  the  turliinen  to  which  tli^y  are  litt«l 
mrtlflllt"r*'  full  1<««1  with  the  i>ii««  ru  mi^..-  full  vth-n  thne  ■<  le«  lea- 
dnev  to  denlruj  Um  vacuum.  Krwy  tuil  inr  ,.u.l,t  i.,  be  fitt«<l  with  a 
Li.vernor  A  atoraKe  U«f  tm-  tr.  iv,  in  many  cases,  be  a  noccaea,;,  an^l  where 
r«  r,>Ke  L^terie.  art  u-^  I  it'i  ..niorJIy  voa«^nA  (fc*t » gOWtniOT  i»  not 
necemry  but  M  •rerjoiie  know*  Ulteriea  Imt*  Hmt  weifcneaaoe,  and 
■iMn  tM  vatilr  MPiir  n  MKk  that  the  turbine  can  be  run  coatinuouel; 
•  mNraor  b  to  I»  wchmd.  Hr.  Vorke  ha»  aaid  there  are  no  Urge  traot- 
miHaion  pUaU  in  IhU  criunlrjr.  and  whfri  c  ri.;*rr<I  with  ii  thn 

Continent  and  elwwhtra  thia  ia  true.    'V.a-  Urne-t  1..-  W  '-* 

lr«!».».1  wh»r«  at  Milfurd,  on  the  liver  Barr-.w,  there  are  two  Uiiu:  *nd 
.>„e  m  «..  .  tur  4n«  at  wu.t  •lUijrtI*!; «mwrt 

which  u  acnl.  iuto  tlw  U.wn  ol  Carlo*,  6$  nalj*  dlltaBt,  w»r»  W  !•  IMM 
fur  liihiW  and  aJao  for  molort  in  aeveral  iiiiaJi  iwluatrie*.  \  amtrast  Km. 
iMthwii  made  for  nearly  2,000  n.r.  iu  the  North  of  Ir-yland,  a..a  v.  r^d 
Ihouaantl  n  i-  I-  bsiiig  n«-«oti»ted  in  the  Xorth  weat  of  IroUnd^d  poople 
are  tiH»-  wikinii;  ui-  t.  ■  '  f»ct  that  ereii  in  thia  country  tlM*  *  MIM 
iireapecl  of  wtfii  work  bciac  got  "U  a  large  acale  from  n>WCT. 
IVrlutpa  it  ii  Mt  gmnttr  kiWn  tbat  tome  rerv  hif(h  falix  arc  a1rea<ly 
u<ed  for  pomr.  iSoth*  ridllto.  n«»r  Slirlion.  there  ia  a  Hirard  turHne 
wirkioK  under  a  heo<l  of  860ft-,  and  at  lirora,  in  Sutherlandsliire,  • 
a  l-Blton  wheel  workiuR  under  950ft.  head,  an.l  tliew  iire  only  «■ 
whu'  mvM  1«  .In,,.-  all  ovw  the  N.<i  th  and  Went  of  Sortlajld. 

M.,  i;,  T.  i;l.vi  sw  iinlj  MruUAY  naid  MilMlMr and k* taaabfrto 
wi.Ie  eapcneuce  in  de^i^iiinp  mA  putting  dawB  wa*ar-power  deAlrTe 
■nMialM  riaaik,  and  had  met  with  iome  of  tJie  dlaicuU^'«  wiUi  aucti.m 
nor  iiiSAlb-/  Yoiic  OMntioni.  in  his  Taper.  Foi  long  wn  Uon  pitiea 
SSplaii  »urte«lea  by  Mr.  Y.-rke.  nrvuwly,  A  Ukn.e  thew  out  hoi  inoutally 
and  then  nrrtically  .lowiiwai da,  would  n-.t  aUv.^j-  U  fiHiiid  aatufactivry. 
\1'»i.a;k»i  the  air  .,^i»»n  out  by  the  water  due  to  the  leducUo.i  of  p.^-»u.  e 
1 . 1  .«r  ,tui«n.heie  would  \it  carried alwuUtakrei »«<fcn.  it  "■'ouM  almoat 
...iai,..y  lodge  juat  whepa  Ik*  bend-drtm  aewirrt, a«  tfcc  .i««d  o,,  lie 
i.rr  belU  upward*  in  the  t«i  Ucul  portion  would  be  K't^t*/  tf »»  the  down 
Telocity  of  the  wat«r,  unletit  ihi.  latur  were  made  fan  It  hih-h  by  rftluem,.' 
U»e  Mx  tiou  of  the  vullcsl  rlr*-'.  l"""""!  exi«riiuen(i.  he  found  that  for 
e«ry  .i<e  ai.d  a)  i  ■  .f  tl  i  -  «>  t~"  apeod  »t  wluch  bella  of  aii 
Imval  along  the  pipe  It  evi.iou,  ui  oogr«e,  that  unlcw  the  xjieed  of  the 
natarfaltM  pipe  be  gr«ter  than  Ihisipe*!,  the  air  will  ii«l  be  car  .1 
forward  and  di«:h*rge.  hut  will  I.Klgc  o.  tr*%-«l  back,  lie  .|Uoted  a-  .  , 
iuataDoaa  nnall  lurliinr.  which  wa«  |>ut  down  in  1887.  Tbu  »«•  wi  rked 
with  10ft.  of  head  and  a  .uotiii.  tail  .ace  of  180  yard,  long  «f  6in.  ca.t 
Iron  pipe,  H»«ii--  a  i-»o»«  fall  ol  19fU  Of  thin  ifU  waaluat  l(>;fricticn  ;  the 
i.ineVr^  :.-iM  i.-,l  .  ut,  nearly  lioiiionUl  fnm  tte  WrWaa,  tenncin  {■c^ln 
ihTiaO  yard*  Ur»ly  3ft.  oi  a  fall,  and  then  Ittd  *  Wltel  drop  of  rather 
««cr  UlU  Wbeu  *tart«d  up,  the  auction  gradmlly  row  t..  about  9ft.,  but 
l«inainad  there,  «  be(«a»  lift  aucUon  ought  to  have  been  got.  Tlie 
velocity  of  the  water  in  tl,f^  ]       wais  5ft  \»'  '»'  ■.  rpiaedy  matters 

lie  put  on  a  liutterHy  'vi--!  of  !■.>■:  »t  tli-  ul.  t  1  a  Hi'll-aeUn!!  air 
ral\-e  at  the  torbin*.    The  luction  Uieu  l-Ued  uo  Ulore  «Urting 

l.v  tumio^  on  a  mmII  <|iiaiitity  o(  water  and  allowing  tire  air  l..  (K^pe 
•riie  turbiue  naa  atartcd  bv  ..|«ning  ll>«  foot  valve  ami  turning  on  full 
wntcr.  The  lull  auction  "I  iWt.  WA.llien  i;ol.  but  after  ,iboul8  Iwrnni  run. 
Ibtii  fell  to  about  14fl..  »h<.win!!  tlrnrlv  lli*t  .(ir  w»«  Ki-iJiially  gathfring. 

Mr.  W.  .\.  niAMKN  a.l.«l  if  Mr  V.  rko  w.n.l.l  be  gool^WWgh  to 
explain  in  bi»  reply  whether  the  lutbines  Cbe^rea  imillUiM ttMT  Md 
etea  with  mt  ki^e  a  varialioai  in  the  bend  a»  60  p«  oaot  Mr.  YwMliM 
atatad  that  U^y  naintaiiMd  Uttt  ha  pnwMild  (hat  thc^  oould 

net  Dudnlaintlie  «aine  load.  He  alio  aikad  why.  tf  the  air  bobble* 
Je«troyed  the  vacuum  with  an  inclinpl  ^"J•■r,-vn  pip^,  Ifiey  -lid  Qot  act 
in  the  name  way  with  a  vertical  «ueti  >  i  ii-  -  '''^  t^l-  rL-^>r.l  parti 
cularly  to  the  <pie«tiou  of  govenung,  »«  uppUe.l  to  turbine*,  uaeil  for 
private  I,  in.tlllUtion^  h»  d«i«iiNd  tht  Mitte  wd  djuno 
tmt  clown  at  Itmeroore.  Utwhiir,  for  th*  lata  «r  Jelra  FVjwIw.  Th«  fciad 
of  water  avaiUl>le  wa»  about  200<t.,  being  obl»ine.l  fmm  i  r.~-rv..ir  nwav 
up  the  aide  of  the  mounUuu  altnve  llie  houae.  The  ;ijili:tie,  wc-n-  iv  I  in 
iiart  of  the  kiWheu  pre i  .lsefl  of  Uie  houao  iUelf.  They  were  of  .Mwiiirm 
Gilkc*'  make,  anil  tl.-^  >  itt  j,  type,  throe  in  number,  each  l«iiig  ut 
12  U.K,  ami  running  at  a  ^peed  ol  1,200  revi.  iw  luiu^  and  caeli  Uing 
coiipMdiiwtleaCnnvtMdjiiaitfib  Th*  gnrcraiag  «m  naaapd  I7  * 


Wniana  eieetrii:  goremor,  conaiaing  of  a  aliunt  aolenoid,  workiii|;  a  1 
relay  wbieh  OMUroUed  the  «u|>pl/  to  a  iwwerful  hydraulic  raia^  Md 
amoitad  ao  a«  to  open  and  cloee  the  guide  bU<lea  of  tlie  turbine,  ao  Oftn- 

tl^nn  r«'.)ii!rinj^  a  mnui.^crAMr  ii-ivinril  .if  ]>i»wer.  N<i  aocumu!»t.irs  w*.re 
u«e*l.  Jin.t  11, |.  ^nvrniiui;  [i;it.r-i  i  \:r'MJM'ty  nuocewiful.  the  t'Ml'.  t.r'.ul>le 
being  that  at  tirel  the  delicate  water  relay  valvo  got  choked  l>y  eome  of 
tba  pmMj  mauar^fraoB  tlit  mrtw.  fhia  nM  rrmtdiMl  by  iBiirt> 
init  a  6d*  liter,  whfali,  liowawr.  itwlt  btcao*  cAmM  altar  •  bv 
ila^'  run,  «n<l  re<{uir«i)  frequent  chaiigink:  of  the  filter  papem.  Thcnt 
lieing  ii'i  aocumulatord.  ii  ni>vel  ilevice  in  the  abapo  <>f  i\m  alarui 
clo<.'k,  arruujf*!  f  3  f!|wiri  tlip  rrinnc.ti  n  i  hydraulic  cf Under  wotk- 
ing  a  *luice  .  ilvr.  ii.'.ci  4v  tti  ii  ».f.y::r.o  la.luding  the  attendant, 
cnuld  retire  to  bed  leravmg  the  pbuut  tuuiun^,  When  tlia  dnired  limu 
arrifiad  thaolncfc  turned  on  the  water  to  tlie  •  )  iinder,  which,  however,  wax 
oolr  alluHtd  to  pMi  very  iilowly  through  a  Moall  bore  oock  and  pipe  ao  aa 
to  cnoiire  n  very  gradual  nhutting  dov.ft  ..f  the  jliut,  siviiiL  lul'ieby 
the  iliiiiti.^ii;.- uf  the  liKht  t'l  any  iierxoni..  ■.  h  i  mi.'lit  un'  lir  s'riMily  in  lisil, 
that  the  »upply  would  atiaiilutcly  rftt^e  nirliiu  nbout  n  quarter  of  an  bour« 

After  eoiiie  rvuutrkK  by  Mr.  Muin.i  1:1!  Mr.  <'larki>. 

Ut.  YOHKK.  in  reply,  mi'l  he  u:ily  j  r  j'l^ed  briefly  to  touch  on  •ooe  of 
the  pointi  raiaeil,  lu  in  a  gniintl  way  the  vanaua  ii)i«akeni  haJ  aiuwered 
each  other.  Mr.  McWhirter  wan  invUneil  to  doubt  tliat  it  waa  ]>unaible  tn 
vui>  «n  elrctiic  lik.'ht  in»t*)!.iHfi:i  w '  ril;-!!;  ui.il-r  '.ho  tofitimi'>u<  "V'l.-m 
.<>'iil.(.'i  in  the  I'apcr,  l»u'  :'i  :i  .1       t^?tn  \t  mil  Iw  m  u'c  f.^r  * 

^'luiV  tiutiilMr  of  yearii  witliout  any  ot  liie  Lnwbiea  auuci|K«i<»i  Ly  bim 
having-  iiriMo.  U  noet  ba  pointed  out,  bowavcr,  that  when  a  ckai^ging 
rurreat  i»  spread  over  M  tuwrn  tnitead  of  th«  orlinttrT  tlx  or  eight  lioam 
the  cliarging  current  ia,  of  oouno,  rwlurel  by  one  lliinl  or  one-fuiinh,  and 
it  i*  found  that  when  charging  contiinuoualy  at  llii*  low  rale  ttir  v a  mt  i  xi 
in  premuni  ia  only  alight.  Od  tfaaother  hand,  m  pointed  out  in  tho  fapcr, 
the  lifetime  of  the  aocatDolator  ie  greatly  prolonged.  Many  of  the 
•poakei-a  nsferred  to  the  queitian  of  ■uelioa  |ii]i«<  ulludtnl  to  in  the  Paper, 
Ur.  Chaoieu  aaked  aa  to  tlie  rcanoii  of  itir  troulilee  ariaing  with  a  auclioa 
pipe  laid  ou  Ihe  nlope,  when  no  air  I  roublrx  appear  when  Ine  |>i|>«a  air  laid 
vm-Lii'v.  irii  t  \.;-luualiuu  wai  that  whrn  '.h-  pijiesi  xrr-  I.url  vr«Tli\»lly 
tlio  icl  •  H;  ui  tlic  .Ijttiiward  curTt?nt  of  "  i'.im  i  ^m.  iIm  thun  fJi.'  upward 
velocity  of  ^r  bubblen,  aod  therefore  it  is  iuifxiaxibUi  for  air  to  ac>-uinulate 
•ithatapaltteaiMlioKaipab  Tha  naalt  to  ba  dadewad  f ram  thii  Uiaoir 
la  ftilly  eenflrnMd  Iqp  the  nei  that  eaction  pipae  of  too  largo  a  diaaiatw  da 
!)■•'.  aii-wer  uml  recently  a  c»»e  waa  reportol  where  tpti'-'in  pip<>«  to.j  large 
in  lUtni  'ior  had  to  be  taken  uj>  and  re|.Iai  il  l  y  th  I  ^mailer 
diameter.  .Mr.  Murray  wiu  under  the  iBl|are«uoa  that  under  Mr.  Yorke'a 
•yatcm  of  laying  the  auclioo  |Mpe<i  lk'>riion<aIlj  and  then  vertically  tlieia 
will  lie  n  tendency  for  Ihe  air  tu  iiuUect  at  tho  hend,  but  iu  pnutttue  aueb 
UI  rifect  doe*  not  oorur,  and  the  same  va<}uum  ia  obtaiuod  a*  if  the  pipee 
were  fixei)  nxliiall^.  Mr.  Chanieci  aaV.i  whether,  while  Uiaintaining  tlia 
riHietl  iif  nuch  lurbinni  aa  tlnxv^  in  uie  M  <  'hevrou,  the  lull  power  alau  ia 
niaiuiaiiic*!,  but  he  underntAiida  tliat  audi  waii  UoL  the  cafic.  With  a  full 
foU  of  dOfU  IJACIO  U.1-.  i«  ohtaiBod,  awl  SCO  u.i'.  with  a  >«>ltKed  fall  o(  16fu, 
tha  ajMait  uf  80  mi.  biii 


COBRBSPONDBHCB. 

CAL>AC1TY  IK  ALTEKNATE-CliUtENI  WOBKINO 
AND  DIELECTBIC  HYBTEBE8I8. 

TO  TilK  BDtTOB  OF  THE  ELECTRICIAN. 

Sii; :  At  tho  close  of  the  meeting  of  the  Institution  on 
Tluirt'ility  the  lOlL  iiist.,  it  coourrcil  to  me  tliat  an  c.\ci'lk>nt 
mc^lhod  for  asccrtair.ini;  the  "ut',--/-  timth'i.,-  value  of  tho 
diolootric  byBtertisi.i  iu  a  cal'lc  wm  tlio  followiiif.%  sinct!  it  waa 
entirely  free  from  the  poasii^li'  chiuico  i>f  serious  error  which 
might  arise  from  omplo;ini;  a  wattuxtcr,  or  an  iuu  gntting 
wattmeter  (energy  meter),  with  a  circuit  poBscs^iug  an 
extremely  low  power  factor :  Fint,  calcoUte  A,  the  self- 
induction  that  the  induotira  ebtuit  to  the  ealtla  should  have 
so  that  the  alkraator  current  b»  S  mioimttn.  TUl,  M 
I  stated,  i«  given  by  Uie  formula — 

•    It  V  1  +4F''/»V*| 


whun:  1'  ib  the  cipa  .lly  of  tho  cable  in  farads,  /•  is  2ir  times 
the  froquent y  af  tho  alternator,  and  «  is  the  resintance  m 
ohms  of  tho  inductive  shunt.  .Xnl  tbis  beat  value  of  h 
in  Mr.  Monluy  s  mm,  bs  I  al^  j  ."Li^'.i.],  comes  out  lo  be 
0-58  henry. 

ye.ii,  calculate  what  will  tlie  alternator  cnrront  with 
such  an  inductive  shunt,  when  using  his  1  c  ati^ni.i'nr," 
if  tbert'  be  no  dieleetrio  hyateresia.   This  current,  ampere, 

given  by  VFo  A,  tod,  M I  owitioawl,  is  0-07S  migm  in 

.\lr.  Mortley'.^  case. 

Jhn  tlij,  muko  the  experiment  with  the  cable  shanted  with 
Ml  tpdiiiaiivA  «bttak  maAi  irttAuiit  tVoii  to  luiv«  thii  btct  ytiait 
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of  iln^  seU-iiiiiuctidD,  V!;' ,  0-r»!>  henry  in  the  oa50  in  qaeslion. 
Observe  iho  alternate  current ;  let  it  be  A  .ampere. 

Then  an  nutstdc  liirjit  of  tlin  ("irrent  fine  to  dielectric 
liystercciij  is  oliviously  A, -A,  ainpcro,  ami  an  outside  limit 
ol  the  jiov,  er  spent  in  dielectric  bystereais  is  V  (A.  -  A,)  watta. 

Two  other  points  have  also  been  noticed  slDce  the  meeting 
on  Thursday.  One,  that  Mr.  Mordey  mnst  have  forgotten  that 
ho  vas  present  at  the  reading  of  tbo  Paper  in  question,  on 
March  0,  1891,  at  the  Physical  Society  since,  on  p. 072  c(  Tk» 
t:ii,lrirUin  for  March  1.1,  ls91  (Vol.  XXVI.),  Ui  amtribu- 
tioatothe  discossion  on  that  occasion  is  civiQ;  aM0ind|7t 
tbat  brtween  the  date  of  that  meetiog  voA  iha  mlMMqaHit 
«IM  ftl  vhieli  Ifniiar  OudevdcMribed  his  own  •acpathnanto  on 
Uiii  miAhod  of  ntaniriiig  the  ea}iaciiy  of  a  Mudtnan  with 
altKraatingeaneiits  {jf,  448,  Vol.  XX.,  Journal  of  the  inBtttn 
UdB  of  ElNtriBll  Bnginmn,  May  21,  I89I).  Dr.  Flomiog 
doKitibed  die  aMne  method  and  the  results  obtained  (pp.  895 
Mid  396,  Vol.  XX.,  .hmmal  of  the  Institution  of  Electrical 
Engineers,  May  7,  isni  ).  This  nutiio-)  for  laca'iurin-  the 
capacity  of  a  condenser  may,  therefore,  be  found  in  csacuualty 
standard  works  on  elecliiaal  •DgilMairiBg.— Yours,  &o., 

London,  Jan.  15.  W.  E.  Avnoa. 


(nlj listed  and  arranged  so  as  to  respond  to  the  desired  fre* 
qiicncy,"  though  lie  inves  no  iTistruetiona  H to  wliil m the 
ccif^s^iiiry  cnnditions  that,  it,  may  respond. 

A«  to  the  ii?o  of  the  ordinary  i-o<!t,i!  arc  in  place  of  hia 
spark-gap,  he  makea  no  mention  of  it  in  the  speciRcfttion — in 
fact,  he  says  in  the  body  of  the  specification,  At  (i  is  a  dis- 
charger consisting  of  two  balb  or  tenniaela  of  brass  or  other 
sach  metal,  the  distance  between  wblob  cm  he  adjostod," 
and  in  the  claims  he  uses  the  expressions,  "  rupturing  said 
circuit  at  a  spark-gap  "  or  at  "suitable  terminals." 

I  gather  from  his  letter,  though  ho  does  not  say  so  in  so 
many  vrords,  that  ho  tried  the  oWion  air.  I  shoiud  greatlj 
weleoiae  either  »  zefenoce  to  wtaene  a  full  deioription  of  bie 
expeifmeaii  atty  be  Ibfliidi  or  failiog  that,  il  be  eaa  find 
time,  a  lenHplieB  of  then  hov.m  J  IwlORtain  that  toy 
addition  to  tbe  ftnilkble  fasis  wbiob  he  supplies  irill 
materially  help  those  of  ua  who  are  eBdeaToaring  to 
understand  the  physics  of  the  electric  arc. — Yoom,  fte., 

IjomJou,  fau.  li>.  W.  Dtddell. 

{ We  do  not  reprint  Prof.  Thomson's  letter  to  Uc  Daddeli, 
as  its  subject  matter  is  similar  to  tbet  Amoi  Pzol  Tfaaauoa 
to  oaiaalTaa,  printed  ibove. — %t>,  iS.\ 


THE  "  MUSICAL  "  ARC. 

TO   TUE   EMTOa   OV    TUE  BL^CTHIOSAK. 

Slu:  My  attention  has  been  calltd  to  a  Paper  on  "  Rapid 
Variations  in  the  Current  through  the  Direct  Current  Arc," 
liy  Mr  \V.  Duddell,  read  before  tlie  InHtituiiou  of  Electrical 
Jjiipinccr?,  and  published  in  your  isjuo  of  lJccomh<»r  21,  1900. 
Undtir  the  h.'iuiing  "  Mi-.sieul  Arc,''  Mr.  Jiiuidoll  describes 
certain  phenomena  as  if  they  were  entirely  new.  I  take 
pleasure  in  enclosing  copy  of  a  paper  in  the  form  of  a  patent 
speoifleetion,  filed  July  18,  IBO'i,  and  issued  July  4,  189H, 
wbitik  H  will  be  seen,  contains  eubstautially  the  same  ar- 
rangement as  that  used  by  Mr.  DoddoU.  liiU  method  foe 
producing  high  periodicity  Rltenuliog  eutnnta  BhaaU  be 
better  knowm — ^Youni, 

Lnm,  Haaa.,  Jan.  S.  Ei  mu  Thouson. 

I  Prof.  Thomson'a  patent  apeeiteation  (Aumkaii  fktwt 
Ito.  S0(),680,  dated  July  4,  1808)  {■  entitled  «•  lletbod  of  and 
llaam  tu  pcodwanB  Altoamituig  Gumito,"  and  daioribes 
Hm  nmognunt  of  oa  InAnoBon  ooD  and  oondauer  con- 
MOImI  in  aeriee  and  ahiutod  to  the  terminala  of  an  arc  or 
sparlc'iap.  Alteinftting  currents  of  high  frequency  are  pro- 
duced in  the  induction  coil,  and  it  is  proposed  that  the  latter 
should  be  the  ptimary  uf  a  b tup  up  tnuisfunaiir  the  dccuudary 
c  f  which  could  bo  counected  to  "  lighting  appUances  adapted  to 
the  use  of  high  frequeacy  discharges."  k  "  powerful "  magnet 
is  shown  opposite  the  spark-gap  in  the  dra-.viii^:.H  liccotiipany 
ing  the  specification,  "  the  purpose  cf  whicli  is  to  break  any 
arc  between  the  balls."  The  speoilicitiou  adl:i  th:it  thi3 
magnet  ia  not  always  necessary,  and  that  it  may  sometimes  be 
nflaoedliraiiairjet.— Ed.  E.] 


10  ZBI  WBUKOk  or  Tin  aLBCTMCf  AN. 

Sb:  I  have  Moeived  the  enclosed  letter  from  Prof.  Elihu 
Thomson ;  as  be  aays  he  is  sending  you  a  copy  of  thu  speci- 
fication, and  presumably  a  similar  letter,  I  take  the  opportunity 
to  say  that  I  was  quite  nnawaro  of  the  work  Prof.  Thomson 
hiid  <lr.ne  on  thi-  fuli^cct,  or  I  sbOOU  Oettaittljr  baM  giTCD  bin 
the  ci-tdit  for  it  lu  my  Paper. 

I  do  nut  i  HirA  iiil  er  liaving  seen  ci  descrijit^on  iif  I'rof.  Thorn 
son's  experiments  m  the  current  littratureof  the  arc,  but  judging 
from  bis  patonk  ipoeUioalion,  I  do  not  tfaink  ha  naUsed  the 

necaaaaiT  OOndition— viz.,  that      be  negative,  which  the  arc, 

or  other  conductors  which  may  be  substituted  for  it,  must 
fulfil  in  order  that  the  current  through  the  arc  may  oscillate 
andamaaical  note  ho  given  out  without  the  use  of  the  blowing 
megnet  iUoatratcd  in  all  his  patent  drawing.^,  lie  evidently, 
boirafar,oatttemplatedaoiUtiiiigtheniafpiet,lorbaaaja;  *<At 
If  is  lapiogeBtod  a  poworfnl  nafnat  wfaWih  ia  not  olmTt, 
however,  necessary,  but  the  puipoaa  of  wliieb  is  to  break  any 
are  between  tbo  tatia  at  0.  It  nay  sometimes  be  npiaoed 
by  an  air  Jet,"  and  in  dafan  iihe  says :  «■  tSaiil  spark-gap  being 


UB.  OAMPRFJJAS  PH.\SE  Tl'RXING  DETIOE. 

TO  THB   KlJlT'iR   OF   TUE  ELECTBIOIAN. 

SiK  :  In  your  issue  of  .lanunry  1  yoa  print  Mr.  A.  Cauipbell's 
valuable  Paper  before  the  Physical  Society  "On  a  Phase- 
turning  Apparatus  for  Use  with  Electrostatic  Voltmeters." 
In  connection  with  this  I  should  like  to  point  out  noiue  Hmi- 
tationit  to  the  methods  therein  proposed.  The  tnain  practical 
applications  of  his  "  p^^^'^  t'lrQiug "  apparatus  depend  on 
being  able  to  obtain  by  i.n  aid  an  auxiliary  potential  difTorence 
V  (R.M.S.  value)  which  oaa  bo  either  in  "  power  phase  "  or 
in  "  power  qnadratnra "  (I  am  using  Mr.  Campbell's  own 
teoas)  with  the  nnknown  potential  diffuaaoaX  (U.M.S.  valne)^ 

Considor  flrat  thaoase  ol  obtoaiDg V aad  X  in  "poiw 
phase."  II  I  bam  MOM^y  nndsntood  Mr.  Oam^n 
Paper,  be  nudntaina  fliat  ho  oao  oUato  vlA  liia  ^'phaao* 
turning  "  apparatus  an  aoiiliacy  poieittial  diflbtsuoe  T  whleb 
shall  be  in  "  power  phase  "  mtb  \  irrnpeetive  of  the  travefiirm 
o/  \,  the  only  condition  being  that  V  and  X  have  the  fame 
frequency.  This  seems  to  me  to  bo  itnposaible  unless  »omo 
method  (not  dfn-r^Lied  in  the  Paper)  is  provided  to  vary  the 
wavfc  furui  of  V.  For  if  \  and  N.  are  tu  h«  in  "  power  phase" 
the  power  factor  of  V  with  X  (I  use  the  expression  power 
factor  in  Iho  extended  sense  to  denote  the  value  of 

where  x  and  e  are  the  corresponding  inslantaueouK  values  of 
the  otdiuates  of  any  two  periodic  curves  at  the  time  /,  and  T 
is  their  common  periodic  time)  mnst  be  nuity,  and,  therrforc, 
tlif  trare  formn  of  V  antt  X  wtwit  V  finii'itr  <  wrr  *  and  cut  the 
KOTO  lijie  at  the  ;ame  time  (for  proof  -ieo  .Mexander  Pwussell, 
n,-  KtfUilian,  Vol.  XLI\'.,  p.  AV).  The  wave  form  of  V 
produced  liy  Mr.  CaiiipLMjU's  "  phase-turniug  "  apparatu-J  will 
depend  luainiy  on  the  wave  fortn  of  the  source  of  ^  ipply,  and, 
to  a  certain  extent  on  the  position  of  his  contacts,  and  there- 
fore can  nut  he  .similar  to  nil  of  the  many  unknown  wave  fortaa 
which  X  may  have,  jo  ih*-.  it  is  impossible  by  the  aid  of 
Mr.  Campbells  "  phase- turning"  device  to  obtain  a  potential 
difTeronce  V  in  "  power  phase "  with  the  unknown  potential 
difference  X  irrespective  of  the  wave  form  of  the  latter.  It  is 
thas  evident  that  whatever  the  phase  that  the  apparatus 
really  indicates  umy  be,  it  ia  certainly  imt  the  "  lioui-r  phaae." 

In  order  to  give  some  idea  of  the  errors  that  may  m  intro< 
duced  by  determining  X  from  the  equation,  the  R.M.S.  value 
of  the  resultautoP'V-f  X,  itfter  first  banng  adjusted  the 
phase  ontil  P  is  a  maiimam,  lu  in  exporimentl.  of  tbeFi^|«r« 
I  annme  Uiat  the  "  |Jiaee-tnniing  "  anpatatna  givn  V  a  lina 
waTC'fonn  1€0  volts  8.11.8.  valne,  ana  thai  il  la  mnnind  to 
find  the  nbia  of  X,  wbhih  hsa  a  rsoUngnlar  wnTe-Kwm  anil 
also  100  Tolta  B.US.  valna.  Vsing  th»  date  given  by 
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Mr.  BuHiiell,  I  calculate  tbiU  the  ueasnred  R.M.S.  value  of  P 
Bhonld  be  l'J4  9  volte,  .  .X  111  J  volts  by  Mr.  Campbell's 
method,  or  is  51  per  ceui.  too  ntuall.  Similarly,  if  V  is  tho 
peaked  wave  (/)  of  Mr.  Russell's  Paper,  and  X  is  the  rectangle 
as  before,  the  R.M.S.  valace  being  the  same,  the  error  works 
oat  to  177  per  eeni  in  meuoriog  X  with  the  "  phaaft-tumiag" 
•pnantufl. 

Taking  nest  the  "  power  quadrature,"  there  seems  no 
physical  impossibility  in  obtaining  V  in  "  pome  qoftdratoro  " 
Huh  X  inmpeetiTe  ol  warn  fsni^  but  tbft  method  proposed 
in  tlla  Fkper  for  ibe  "  Mewnnment  at  Power  Lag  "  will 
not  in  general  give  an  angle  whose  codine  is  the  power  factor. 
I  illustrate  this  by  an  example  :  Suppose  the  "  phase-turning  " 
apparatus  gives  »  Hino  Wiivc,  Bml  it  is  ri'r;iiirt  ;l  to  fiuJ 
power  factor  bciwccii  two  voUbl-cs,  X,  liaving  a  rectangular 
wft\e  form  an  J  X  liavir;-;  ii  jit-Hl-;*!!  wave  form,  both  cutting 
ibi!  ziTo  linp  at  thc!  same  tiu.e  I  take  the  [wo  curves  (n)  and 
(  I')  of  Mr.  liuasoll's  Pupcr  :  /  ■  in.  inn.  \ Ol.  \LIV.,  p.  72). 
Owing  to  the  sytametrical  shape  of  tho  wave  fornix  of  \,  and 
\.y  V  will  bo  in  "power  iiuaJialuru '  wiih  X,— !_  .,  [.'owur 
factor  is  zero  when  V  lias  us  maximum  value  at>  ibe  s&mo 
time  that  Xj  cuts  the  zero  line,  and  eimilarly  for  X,,  eo  that 
tho  "power  pbafe  diff^rpne?  "  hnlween  X,  and  X^  as  measured 
by  Mr.  Campbell's  method  will  be  zero,  as  the  two  cur\'eB 
are  aisumed  to  cut  the  zero  line  at  tlie  same  time, 
whereas  the  true  valae  of  the  "  power  phase  difference  "  given 
by  Mr.  Russell  is  4S'3deg.,  and  the  true  power  factor  0  60i:i. 

1  hope  that  what  I  have  said  above  will  not  bo  taken  as  in 
any  way  minimising  the  value  of  the  OMSt  iogeuODS  and 
useful  piece  of  apparatus  wbioh  Vx.  CamplMU  au  davind 
Md  which  will,  when  the  w»T«  tmu  t»  tpptoxumtely 
similar,  give  satisfactory  results  it  Ua  azparimenta  show ;  my 
object  la  aoMj  topoiat  mi  what  seem  to  me  to  be  theoretical 
liBiilaluna  to  thanatlMd,  at  it  b  only  by  knowing  them  that 
satisbeloiy  nanlti  can  ba  depended  npoii.^Yoaca, 

Jati.  10.  W.  Ddddku.. 

MAGNETIC  onSERVATOiUES  A.ND  TRACTION 
I'lSTl  RBANCK. 

TO  THK  ElilTOB  or  THK  KI^KCTBICUX. 

Sib  :  la  JOIir  issue  of  tbo  ith  inst.  Dr.  Glazebrook  con- 
tributes some  notes  of  Ibeoretieal  interest  in  eonoeetioii  with 
tho  above.  I  vctttina  to  lalaa  a  few  points  whioh  saem  to 
give  a  differeat  aqwet  (o  UMuaeBtion.  Bnt  Ibat,  to  nfer 
to  a  powoaal  natter,  I  Mim  RoC  Bflstar  ia  awsniliat  the 
thMUNm  attzibatad  to  Urn  by  Dr.  Olaaebcook  wat  proved  by 
ma  independenfly  some  time  before  he  arriTcd  at  iL  As,  ho  w- 
erari  nyfaper  did  not  appear  in  any  of  thn  seientiAe  joanuda 
Dr.  Glsxebrook  would  not  be  cognt&ant  of  this. 

Some  of  your  reailcrs  may  purbap.s  havi'  txan lined 
Dr.  Olazobrook'd  explanation  of  the  freedom  froai  disiurb- 
ance  i)f  tho  Kcis  instrurconis  in  cotij  unction  with  a  map. 
lliij  argunicnl  surely  lor.  s  some  i;;ht  when  one  finds  that 
"the  limited  portion  of  the  earth  ut  some  disiauee  from  the 
obwervatory  "  weasoren  Home  7  mile.i  in  rxtcnt,  whereas  tho 
"d:jliint  ol,s(  rvatory  "  i^  cut  a  ujilo  from  the  line. 

OuH  may  well  doubt  whether  it  would  be  possible  to 
"modify  within  very  coniiderablu  limits  tho  path  of  the 
stream  line  Ujiweeu  A  and  II  without  .ilT.  cting  the  magnetic 
force  at  the  distant  observatory  wheu  the  said  distant 
obsprv.<»topy  lies  almost  between  thc  points  A  and  B  A  few 
experiraentg  to  determine  the  curve  of  potential  along  the  line 
would  materially  aid  in  arriving  at  the  true  facts  ol  tbe  caKe. 
One  must  remember,  too,  that  the  whida  of  Dr.  Glasebrook's 
contention  is  based  ou  the  aCoireiiiMntioned  theory  a<!suming  a 
homogeneous  earth,  while  tbara  ia  etrong  reason  to  beliovo 
that  the  earth  is  not  homogeaaone,  and  perhaps  a  careful 
esamfaiatioo  of  the  Kew  records  with  this  idea  ia  Ti«w  wpald 
throw  some  Ugbt  oa  this  poiat. 

Last  April  an  abebaet  appeared  in  your  paper  of  aa  article 

SDr.  fialair«  in  which  ha  brought  forward  strong  evidence 
at  a  layer  oltlw  earth  of  eomptralivcly  small  depth  convoys 
pnotioBliy  tba  vhole  body  of  current.  While  there  were 
several  poiataia  that  Paper  not  (|aite  satisfactorily  cleared  up, 
the  general  agreement  between  tbo  measured  re.sults  and  tbe 
(csnlts  ealeulated  was  ver^-  close,  and,  iq  addition,  although 


this  point  was  not  alluded  to  in  the  Paper,  the  observed 
dirrctionf!  of  tba  magaetio  force  fat  different  points  were  jttst 
such  as  would  ba  expected  on  theoretical  grounds.  Before 
Dr.  Edler'8  Paper  appeared,  1  had  an  opportunity  of  com- 
paring the  results  observed  at  .MiddleibroDgh  with  results 
calculated  on  UMassnaiption  of  a  homogeneous  earth  and  the 
agraemeat  ms  saUafaetroy.  Figures  based  on  Dr.  Edier's 
formalie,  however,  agree  equally  well,  wlnle  lUT  fonnln 
(based  on  »  homogeneous  earth)  woold  not  hi  Dr.  Edlat'l 
hgaiMt  vUah  mn  obtained  angt  •  laiger  area  and  aft  pob^ 
MVBial  times  mora  distaat  fkom  the  Hne  than  Amo  at 
Middleebrougb. 

Now  the  above  baa  a  considerable  boariog  on  the  point  at 
issue.  Tbe  stray  currentB  observed  are  evidently  dne  to  some 
traction  system,  or  systems,  while  all  such  systems  are  at  a 
considerable  distance  from  Kew.  According  to  I'r.  Eiiler'n 
formula',  there  should,  already  bo  a  coniiderabk  vertii  al  dn- 
turbance  at  Kew,  and  thi?  i-hould  be  augmented  by  tbo  presence 
of  the  bonded  mil  in  the  imiBeiliate  neii^hhnurhooil.  1  should 
like  to  atik  I>r.  (ilazebrook  whether  Kew  records  do  not  Eho-iv 
signs  of  this  disturbance.  bVom  my  own  experience  with 
an  icstriiineut  eimilar  to  that  ereeteJ  at  Kew,  I  should  be 
inclined  to  expect  tbat  say  iUO  ampere-i  in  iha  line  at  Chia- 
wick  would  not  produce  so  large  a  disturbance  at  Kew  aa 
would  be  pcodnesd  by  exiatiag  conditioiia. — I'ouis,  &c., 
~    ~  1,  Jan.  II.  E.  Bmil  VxMten. 


THE  EFFECT  OF  AN  ELECTRICAL  CHARaE  OH 

A  LH.it  ll). 

TO  ItlE  KOIIOB  eii-  XiiE  EtiECTIK-U*. 

Sir  :  The  action  of  an  electrical  charge  on  a  liquid  is  familiar 
to  most  readers  of  electrical  science.  We  know  the  beautiful 
arrangement  by  which,  in  tbe  syphon  recorder,  a  jet  of  ink 
is  electrically  shot  agaiast  a  moving  band  of  paper.  As, 
perbapj),  tbe  antiquity  of  this  phenomenon  may  not  be  gene- 
rally known,  I  venture  to  send  yoa  the  foUowing  ^aotatioB 
from  the  writings  of  the  famous  L'&bM  NoUst  (a.  a.  1T48— 
.Ii-.kI.  iI,s  Si  imoi  lU  Francf)'.— 

O'fo  hA  [Noll«t  i«  »pfaking  about  the  l>eliATiorur  of  elcctrlBad  partid<* 
M  iit'.-cr]  (xt  n  conttante  i|U«  ti  le  <-ur(in  aoIula^trW  M  UB  vaitMMI 
|  lein  ]'<|UeQrqui  »'teoiile,  I'uriKiiie  Je  c«t  <<C(iaIeiarat  4Ma( aiCCC ONtM 
una  (>ruloDK«liua  d«  XoaAnM  |Ar  uii  it  w  fail. 


I.'el«irlricil.-       inoulic  ile  <li-ux  uiauu-rM  inM  rt!n,«  iiinl :  tir^-miir 
DMUC  die  rcDd  U  liijueur  luminru  ■      '  r.-  1.1  ur       1  eii;  •  1  uiniuue  ; 
fr^'raudemeuL  elle  preaM  Sa  «orti«,      iiiAtiu-ix*  i|u  un  <>covii'ijtt4:ul  i|ut 
DeiYtitaiMfDlltlaaiputt^tfoTiat  contiDuMwdivia*  cn  plunieun  |i-liti 
jeta  qui  ittrersBat  entra  enx  eomiM  In  r>j09%  im  ■Iprettaa  lumiiwuMn. 

The  little  picture  is  a  nearly  naot  copy  of  the  figaie  whioh 
accompanies  tbe  paragraph,  tiince  reading  the  passage  I  li»Ta 
tried  tba  first  effect  t-n  lather  a  laige  scale ;  the  lamiaons 
shower  is  exceedingly  beantitnl.  When  BBaking  the  oxpariaiaBt 
the  electrical  machine  should  be  planed  at  a  OOUaidetaMe 
distance  from  the  jet  (  im.),  otherwise  thanwddna  eooD  galv 
damp.— Your.><.  ,vc  .  P.  J.  JiBVM'Sllira. 

Oxford,  Jan.  I  a.   

POLYPHASE  TRACTION  PLANT, 
Tu  tud  BDinMt  OP  THE  iktmrincf  AK. 
SiK  :  In  yoar  iasne  of  88th  alt.,  in  an  aoMunt  ol  the 

Albany  and  Hudson  electric  railway,  there  appears  a  Btate- 
mei)t  t^  th{!  eg'ect  tbat  tho  polyphase  current  emplojed  far 
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-working  the  railway— presunxftblj  the  rotarv 
a  frequuncy  as  bigh  as  CO  -.  per  acc.    As  ui  aa  I  taOW^OlU 
ie  a  consideralile  increase  ovor  what  bas  been  dooe  ^iie 
rotary  oonvtrtors  are  employed.    I  fhould  be  glad  to  MOW 

■whpther  there  in  unv  misUke  and  whstbor  yoar  readerj  ItnOW 
of  any  other  case  Where  such  a  petiodioily  is  employed.  It 
8«emi  to  supply  a  want  Iiujr  felt— vit,  that  t>f  cupacily  to 
perform  boih  li-htinR  aud  traction  from  the  same  Miav.m 
without  h&^inp.  to  employ  two  aets  of  generators  that  are  not 
InterohaUHcablo. -Yours,  &o, 
BinaiDgham.,  Jan.  8.  "  IaKoaAMt«. 


whwh  "Uglil  to  Ije  rrf<Tr^il  I-  nn  fuKiueer  a«  um;  ire.  T'le  oti.'-r  »i<l« 
wmntod  ii>i»rri»t«r  »ppoinl«d,  ud  th«  Mwtfr  uM  that  a  iMrrwur  xhottUI 
U-  ^pi  iiDled,  *nd  Mr.  Ja»l*»  Dv  ^^f*"""-   Tin  tuiMM 

invoife.1  wM  *  Unje  oue,  and  li^n  w«r»      taohaical  (lUMtlooa  inTOlTed. 

The  Motrwt  |iniviJed  tb»t  dkputM  thmiM  he  rcfrTTcil  t..      i  ,i5l.itT«t«« 
iir  their  umpire,  «>d  eiwK  p»rty  h».l  up;- i.:!!^.'!  a  vfiy  fruiucrit  -.i.^niwr. 
Til*  MA!>ri'r.  <'>F  TTTM  KiU.I.S  :  Aii  l  Lhfijr  w»al  »o  engineer  to  E»»p 

thetii  rigt".  '  .       1  -  1.    1     ^  ..  ^ 

Tlwfa'  Ittrdahipi  deii'li^  l  iL  w,l.^  rjiJi  &  iiiAtt*r  m  whtcb  Um  Omr(  i 
intetfWfi^  •■Mldi«iiii««-1  ilio  apiiliMtioo  wiUi  ( 


LEGAL  INTELUGBNCB. 

,  flvrpo  .  ^  t  n  V.  BritUk  VktriP  ftMtiM 

Co.  (Ltd.). 

In  the  c  b»t.c*rv  Divi«mi,  before  Mr.  Orwell,  Mr.  W^mir.Kluu 

a«i,  moved  for  lui  ortw  to  enfoTM  the  jndKniMit  giw"  lj>  hy^"'" 
Sa  shbtiffi  iu  thie  •rtioo  »t  the  trial  l.y  Mr.  Jueboe  Joyce  U»t  iittinM. 
Mr.  fiwinii»gt.m  mud  the  tctieo  «m  brwKht  lorepeclOc  fcrfurnanoe  ul  a 
cootnct  eonUined  (n  an  Act  of  l>.rliair,.-nt  hy  whi-!i  the  defeiwlant*  were 
to  acll  tbs  whole  of  their  undcrtakiiif?  to  i  h.-  pUiciitT,.  Nolwlthrt»odit>K 
thU  utatutoiT  contract  plaintiff*  were  utilised  t^j  sue,  aod  jadjment  WM 
ia«»ouDC«d  ill  their  favour  oo  Niwember  29,  the  p«rcW«  pnea  being  Bxed 
av  £4  2Sa.  I'lainKfh,  requiring  poM«ii«oD,  teinlertsd  thu  mm  todefcodanU 
Kihiu..,  »hn,  Kr.wtv.^r,  decUned  to  rvMvf.  it.    Th^  tM.n^y  J.**!  W»i 

t«B[l«re-  ;  a  ^(or.nri  tiliLi..  . 

Mr.  THuMl'Si  'N,  f  .r  defendaol*.  mud  h"-  had  no  obyictiun  to  the  order 
irXnA  fir  if  it  were  iiwMi«a»y,  and  ujxm  psfmeotef  tto 
pkunttOa  could  have  [waaeuiuu  notwiDiaUUKUng  UMt  Hm 

"^iTlvOBDTOtP  iiH|d««d  »  w«  ■»  «*«  «»  I"""*''" 

Mr.  Jueiioe  Joj'  ff't  iuflirmrai. 

Mr.  THOMl'siiX  h.i.I  iImti;  w,m  m  i.i:  piiyinriil  .'f  Uvopurcliaee 
money  willi  lotere.t,  ami  .JefetirUnt*  were  to  eie.  aU  a  proper  migimient 
«t  tJie  property  comprited  in  the  oaataMt  ,  .  ^  . 

Hill  t.OKDSH  1 1'  failed  to  underktaad  wfcy  deftoMiit*  1*1  w*  pmi  np 
taUHMiioD,  but  after  Mr.  T1inini>*iBii  oii»re««io«  of  w!"inpi«»-  '  i  <V' to 
nam  on  pajment  of  the  purduae  inoney  ihin  W4»  nil  tl.  i'-  m  .^s  Mk-  1  l«r, 
aadonlytlMrot^  ..f  lli.j  m  tl  .n  remained  to  be  deal*,  wuh,    Thoee  he 

|MMrOvThi«eLaw. 

At  the  Otty  of  London  Suoimiii^  ''ourt  on  Friday.  Mr.  Walter  f  !i.w!« 
Bmar.  wnwmmoned  for  c*u»iiis  i>  lisht  kwooiotive  lo  be  ui«d  wiihi>ut  » 
- compitent  person  in  ehar gr  The  wmmona  muUkt»t>^t.  under  «^ud« 
2.  ,i.  8,  of  the  Ix*  muuvi,  n  Highway*  iU^  Mb,  wden»K  that  a  light 
tira  ehuuld  bo  m  cl»arK«  "  whan  vMd  «n  my  highway  «f  a  petwu 
■t  V>  control  iU  u»«  and  moreinent."  The  i  nr  wis  m  i  moveii 
WIUI*  a*Ba»nt  wa»  aUent.  Othtr  articica  in  the  act  ilt^  wiLli  ,Wnii> 
lion  for  which  l^fmAnnt  w-is  nnt  «umnioo<.l.  The  eooeUiiiUi  who  took  «u- 
tlie '.ummon.  -si.'.  h<-  c  iu-i  Iprnl  il  e  ri»r  waa  in  uee  on  U«>  highway, 
although  drfendant  had  left  it  «o  that  it  could  not  be  movwl. 
Mr.  Aldnnao      ORBKN  mM  Mm  ooort»ble  might  have  wanted  u 

""lb? VlllTH,  for  defendant,  eaid  the  Prin^  i  f  ulcs  oml  atLrm  «rr# 
nsetorbts  ftDd  took  a  groom  <rr  footman  ooi  a  -k  llnl  cu(;:n.?cr  w.t'n  •hnm. 
A.  to  th»  cur  t^ntr  imM-il  1?»  coDHtabJa  could  have  called  upon  the 
iicfciiiiint  tl.  m.i^r  ;•.  lu.l  -.(i.-.i  -.vnuld  have  comoiutetlMbMdaf  eMniC' 
Uon.  for  which  dcleiidaut  wa»  not  mmrooneil. 

Mr.  ItKIMBY  mU  IM  took  awir  tha  plog  wIlWl JWMWUkI  the  batter, 
wiUi  tl..  motor,  and  U  eould  ael  hav*  bM  wowJ  ia  hS.  aheence.  He 
believeJ  the  roeaniDg  <>f  the  »«:t  was  that  the  driver  should  be  a>mpoteDt. 
As  an  oxiicrt  he  wonlil  «»y  the  <  ir  wn-  iii>t  in  .;i.e 

Mr  KIll'lH  oontcoded  that  Mr.  llerKy  s  the  cnrm.1  view.  An 
in,;  liniato  thine MiddDiiklw  cMlraUMi,  and  Ima  Um aetiuliag  force  wm 

d'Minaiit.  .....  .  I  t*  1 

TtaALUKltMAjT,  however.  dwid«Uliat  the  car  wr«  m  u-r  Tuied 

MmtUA^O*.  and  cint»,  l>ul  *»id  he  would  be        tu  ntnte  *  ■:  .>'■. 

llr.  VJKTH  taUl  he  ahavM  ap|4;  fura <••■  and  take  tli«  <iue«ti»n  to  the 

H\tttC«mT%.  

i  5Iiimison-Hous-oii  Co  rutd.)  Biriltol 
Tramways  Co. 

Mr  Eldon  Bankea  on  Krid*y  l«t  applied  ex  jxirle  on  l>.  Ualf  uf  iLc 
defendant,  for  Wave  to  appeal  from  a  a«  i^Mon  of  Mr.  .1  u.l.ce  'I'y^'"'"^^ 
,bedeci«on  of  the  Ma.ter  appomtmg  a  ^'"^J;^^';,,^^^!^ 
■rbiUatioB  whkh  hadari^cu  bf t««.u  the r«rUw.  Die  partKw  UM  entcrea 
tatoaMUnMW  iwtida  Hectric  tramway,  at  Uri.toi.  In  he  conUact 
■  SnM  l^?aw>^taBtoM  an  eujineer  who  was  I"  certify  from  time 
?!!7m!Tht  ITunu  to  bc'I-i  l  to  the  c :,ntr*.tc.,  ,,  ,^.1  there  ''..aa^ 
tnUon  cUu«  to  gov.rD  ..oy  dispuir  bei,i,.n  il,-  "  •JfJT; 

the  fORiueer  bad  certjfi«<l  .ufllciOTt.   Ttie  sui^.ueei  «r"fi~ 
thought  -.a  the  fair  value  of  the  goods  .uppJ^  •V.^'l'^T^^Si 
H«iLa  Cow.  who,  not  bedint  «ili*tied,  demanded  »rbiti»Uoo.   The  Bi  ut^l 


Lane  v.  Blltotk  Brat. 

ThUo»»*CTmn  lirfnre  Mr.  .rn.|i«  lliilley  rni  miay  I.wt  oo  an  inter- 
pleadrr  ifne.  Tim  ,J.iin-,-l.  M. .  U.-ul.-.:i  I  .^ur,,  i.  cl,i.r  tc,  e.l  «co.«iutai<t,  of 
Brminjrham.  sued  at  receiver  of  tl»e  Xew  tomkir  Li;t.ai»t«r  ll.td.)  10 
rewver  £267  due  fiwo  tlia  OarpeniMoil  «1  Brighton  for  cortajii  fl^l'iM* 
work  doiie  under  coi.troel.  The  dtfendtaU  carried  out  Um  work  for  Uw 
Biinuiigham  C'Jiiipai.y,  and  bad  obtained  from  «i.  Juti  c-  I.uukloy  a 
mrolahoc  '  -I"--:  f '  '  the  balance  of  an  Mcoont  due  fn m  ihe  n  Li 
pr, Aiiun  ThL.  U-U8  eeiit  to  the  Court  for  trial  wat  whether  the  plauiUtf 
V-  i  ri  tiise  fii.  iJii'  (iebenlure  holdei'e  of  New  Fowler. I .aucaiCaPg**}  1MB 
c  I  lUtled  to  tho  money,  or  whether  the  defendant  Brm  which  eaiTNd  «Bt  Ow 
work  had  a  prier  «laim. 

Mr.  TI.TINRR,  for  pUintiff,  said  the  orignul  oarapany  «iu  niwrporatei 
h>  Binningham  in  IBM  as  the  Fowler  I, vieasMr  Co.  (1.1.1.1,  and  was 
reconstructed  in  1897   as   the  Xew   1- -vlr.  I^ncast.r  d-'J  )-  •"'^ 
Kuuuit  1897,  IrticnturtB  for  £12,000  were  i»«ued.    In  January,  1898,  llie 
;  ;urn  o'f  ihe  <  i.m;any  waa  further  alHred       SnVf*09  ««" 
'  New.    Although  the  altenition  i»  olM  WM  dttlj  registtred  at  b.>mfnwt 
Hou«)  th*  eewatMy  omitted  to  apflr  *»  the  ■aacti..D  nf  the  Boanl  of 
Trade,and  that  being  neieasary  nodw  theC'ompani's  Ac    the  ncwiiamewas 
n  .l  .  Ipiril  nitne.    H-iwcver.  the  cnmpany  ^-^ntrivod  tocirry  on  ita  buaimM 
■  in.lsr  tii»  iiiiiL-uilfil  lulr,  iv-.i-i  »mi>ni^  u'-i'-^f    >nlnict^  entw^  '^^S 
with  the  Unghtun  Corporation,  wliich  was  dat»l  .\ug.  17,  1899. 
anfue.!  on  t&M.  ftali  Um*.  balm  no  ««h  ««pan^  « 

ll»nca.ter  I  Ltd.)  ilia  ewlMet,  wm  »adly  «Bt«*l  fau.  with  the  New 
Fowler  Unoastw  ;  Ltd. .  which  wav  th«-  'wly  co-npany  legally  in  exittericw 
at  the  Un.e.  In  tliat  ewe  the  .kUmH.rr  I,  ^lilnn  ..f  ,  .i,i|.«v  h»d  n 
,,ti..r  I  laini  to  the  property  -t  the  comiwov,  and  plsmtiff.  a>  receiver  on 
iliHr  i  -.lialr  was  entitled  to  judgment,  ....  ,. 

Mr  1  OKHSJ-S,  for  defcudsnt*.  charactrru>N!  the  whule  prooredin^-.  on 
UMnariaC  the  Kowler  Uncastw  Company  m  a  joggle.  DefendanU  hail 
carried  OOt  tlua  work  for  a  hoily  of  porsjoa  calling  ihemwlve.  l  onler 
I  lucaster  il.td  \  whirli  lacl  n»  debenture*,  ami  now  it  w».i  «>ugbt  under 
wune  convimlent  faejUv  1^  ..u-pjcu.  to  depiive  hii  c1i«inU  of  l^f™"*  «« 
the  «•  rk  rl-w,  un<ler  the  proteooe  that  Uic  company  w*»  aU  the  Una 
ti,r  N...  1  mler  LMCartar  (Ltd.),  whiiat  drl^nturw  w«a  held  by  the 
F...I..M  »d  !.anc»««a  ead  tMr  taofc 

wore  entitled  to  judgment,  the  name  IIwIk  wUck  tli»  emtfaagr  mtUnH 

into  the  contract  bemg  misleading. 
Uii  loiddiip  reaerved  judgment. 


Electrieitr  Supply  Oo.  for  Bsaia  0M-)> 

TiMj  i»;iiu  .u  of  thU  piinusiiy  I"r  pofw  tn         »■  e*!*"^  »«•  **•''»*• 

"^ir'TmBvfftfM-^^^^  '^«>-T,":^l^-: 

at  whi.  1.  lOO.haTT.  w-re  v  ,K!r>«-  share.,  wh^h  '"^"'f^H^'^r^'^^ 
T.,e  ,.v,m,..ny  h»,l  i..u.  d  .!.b,  ,.-  uree  for  '^^^^^^^^^k'^^J^. 
had  been  eip..^»l  loamly  m  iho  orecti-.i.  of  .leclrkal  plant  UjfMIW. 
The^mi-iiy  WM  f.*med  n  y-taego.  ^  f..un.l  tlic.  greats  pert  ul  til 
nUot  WM  now  ,up.=r.eded  and  olHttV  vahie,  aii-l  the  company  »aa«UiBMl 
to  .vbtan  fiirther  capital  a-id  r«oew  th.  ir  pUiit  »lm..«i  ,-vymly. 

Mi,  LOHDSHir  :  1  oil  M  .1  I'  U  wi'  "  i^''''  mul.t.T  umil  1      the  report 

»«  ,       \\  h&i  awt  di«'«  it  repre«-'tit '  ... 
Mr  KIRHV«iid  llHiUsmconii.ul  ..f  (he  iipenw -f  issuing  debentures. 

tl  latimB it  TliiMaBusi.  •  o  fur(i>crcvid«ii3e*»ti»piew«n«a«>e«^««-i 
aid  the  ■allir  tnwk  ataud  user  fur  a  week. 

Be  Eiver  Plate  Electric  LWM  and  Iraotioo  Oo.  (Ltd.). 

Ira  the  l-.-mpani..,-  \V.„ilh.«  ..p  <  •..iirt«a  WHiierfW.  Mr.  Ju.ti<Nr  WriL-V 
i„ad,.  an  o"h.nhat  U.c  ,»iiti..n  -f  M.«r.  lilyn  M.Us,  Cu.nr,  *  t ...  f-i 
Urcio...pul*»ry  wiMdin,.  ip  -f  this  ...mp«.y  «h.-uld  -t.nd  ..v.  u..t,  b. 
firet  rviiti....  .lav  ..f  n.  .t  sitting..  It  w*.  eiplaiDo.1  by  ckio.-  ll«t  Ihr 
eominy  rviuiiid  a  .  .»,i.)o,al.l..  sum  of  m.-n.y.  and  tho  * 
eumUenu«  whether  they  would.find  it  »i..l  »"  tlie  company  mt  onta 
|ireiM(  dilBeallicft   .  ' 

Legal  fixlWM. 
Thf  i..iU.«;.«         «ith  an  cleatrioal  faiart«t  have  bM^  ealar.-l  for 
trill  during  lh.--llil.uy  Sltlinxi  at  th-  Kiyal  CoorNolJuitn*;- 
SUPttEMK  COUKT  OF  J  t'DICATlTRE.-COCRl'  OF  AFPBAU 

Gaund  Apj-mlt.  .  .^i 

CiW  of  1-oodon  FJoctric  l.iKhtinK  Co.  i^  CiMporati.,..  ..f  L  .  V':,  Api*al 
of  dXuUnU  from  ordei  of  Mr.  Ju.Ucc  Farw.-ll.  .Utcl  Muy  5  \ 

TeUc'si*  I  M  I ,  M  I  AptK'il  of  defcaaanto  fifom  wwer  ot  ar.  #Hnwe 
tVweU,  dated  May  29,  ISWO.; 
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Cliiim1«i lain  and  H-^'ilvham  i  l.t<l.;  >:  i 'cir|»>r.i(i.ni  nf  )tr«df-ir,1,  i  Appuil 
t)f  plaiinIRVi  fi-um  ur<1ei  nf  Mr.  Junlice  Farni  ll,  dM'^il  Ma;  2i>,  1900. ' 

oi  Thanvl  KlacUrtc  TramwAf  ami  I.igliUng  Co.  (LUi.)  i:  Abbot, 
^jfttl «if  iMotHT* f niu  order  oi  Mr.  Jutitioe  lifnMsdatad  Jma  U,  190O. 

<jrKKN  s  iu:n<  II. 

Katimitl  'IVtepboiM  Co.  (Ltd.)  r.  CurfMirtUnit  of  Mudder*ti«)4.  CAl>l«''>l 
ol  plaintiff n  (:  -m  jn^lgBint  Of  JwtiOM  OwithMt  ttA  CkMMWit  lUU'l 
.lune  20.  19C0.) 

Natiuiul  TdqlMM  Cb.{Ltd.)  V.  (In  Corporalian  vt  TaBliri^Be  WdH*, 
rvppMi  of  )>laintm  from  judgmtntof  JmtieM  QthiAmii  and  llwiincn, 

cUuhI  .lune  IB,  ICOO.) 

XalUmal  Tel«|>)>oiie  C.%>.  r.  Oullirar  k  Co,  (Appeal  hf  d«r«ukBU  froui 
.liiHgQ  l.tttii1«y.Sailtl|^  WcMtiilkMer  Cowilf  OiBrt,  ftir  jiid|aiwal!  or  im>» 

CHANCERT  IHVISIOX. 
{B^m  Mr.  Juttiet  Krhtkh.) 
Mnlor  TV-wtivn  Ct.  (I4d.)  r.  riMi^«ti<3herria.    (AetioK  with 

Jl(^  ifr.  /Mt>rc  CV»iu  jfonfy—tOMMi  tor  trill  wilb  wttnwin  ) 
Kfmdf-.KkeltiMl  Uadtrtaklngi  (Lia.).  Birtainr.  Ktand-^alioK. 
Tft  «eiM  «•  hMdUnr. 

<jn;KN-s  I'.KXCH, 

C'^mmun  Jitrif, 

Catvmlm Ok  (LtiL)  t.  Mumv liandall  T«l«plMM  PaMiiliv  Ltd.  (\Wk  . 

.VinVunVr. 

V»ritjii  l.iiiilt*'!!  •:  Juhnwn  K  '  n.  LUl.  i  and  anntli«r.     i  i  ir)4l«  ajIiI. 
N'atiiianl  Tcle|iUmi«         (Ltd.    r.  Kxtibaoge  Tel<gra{>li  Co.  . 
(InhuKiion.) 

CW|KwntuMi  of  Mi<lil1e*braagll  A  lai|ieibl  Tmaimjn  C«b  llajHMtlon  ; 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

APPODfTHSNTS  VACANT  AND  FILLED. 

Keighley  CorpDmtion  rc'iuirc  a  chiti  asai.'Unt  engineer,  an  offi.re 
clerk,  Biid  an  engine-driver  for  their  elfotricity  depiirtnienL 
FnrtTipr  particularv  are  ect  out  in  ui  a<lverti^eiij«nt,  oiul  amtlicalioas 
iini:-t  !«  Fcnt  in  to  the  Ixtrmi^h  electrical  engine«r(llr.  J.ll. Saiytli}, 
Iinii;.'o-'fri5et,  KcijjWev,  br  10  «  m.,  26lli  inst 

An  r'.'.ijUi'Vul  1  ii^'ini  iT  i  ri:(|iilr'  l  i:U  rk  to  liie  w ,)rk<  to  nuper- 
vi«e  Uie  in«lAllation  of  the  electric  light  at  the  LuncMkilrc  County 
A»>'lum,  VViuiviek,  Newton  le-WiUow«.  ApplicatiOM  to  Iffldical 
Supnintendent.   >Hee  advertiiemml. 

Ajr  Onpontion  invite  application*  for  the  poattion  of  managi^r  uf 
ti«nm.v&  An  advenuemeul  uonlaiita  mrtJi«r  porticukra,  and  appli- 
cation.'' inuHt  i>e  Mat  in  to  the  town  «l«tk  (Ur.  A.  O.  Youii|g)k  Otmncil 
>a)«inl)i-rs,  Ayr,  by  Pebt  S. 

1)evon])ort  ('>]niorati(n  Ngiure  «  cbinf  MBWtUtt  «Bgiat«T  to  the 
tMroiigU  electrical  engineer.  An  ndTwtiiiwnwit  glvw  flirtlier  par- 
ticultkn,  and  applications  mtist  be  aent  to  the  town  clerk  (Mr.  A,  B. 
Pilling),  Municipal  ()ffice-i,  Kcr  street,  Uovonport,  by  Feb.  17. 

Ti>L'  M.j'i  .[  jIIi  ui  njr.:}iij:h  of  Fulhatn  (London)  rwiuire  an  .vwii-t- 
imt  I  ni;iii'  jr  t  ike  jliir^e  of  a  shift  at  their  electricity  worka. 
An  advertiacnwnt  oontttuu  furthtt  pnctionlAn.  nnd  •pplicntions 
niu»t  be  Milt  to  the  ectiaf  town  dark  (llr.  J.  H.  Dcnadour)  hy  noon 
on  Jan.  24. 

P&i*ley  Ccr]'iiiMtiiii;  ri-|iiii"  :iti  iiiL;iiii-i'r  to  iakc  charge  of  the 
working  anil  'iian,n''":i'  'i'.  <.l  t heir  i-K  f i ncitr  W' ik>^.  An  advcrtiw- 
mfiit  ■■Mit.iuiH  tiirthcr  (mi  lAoiil.iri,  i-.hi  :i]ip'.i::iti.  ^  lumt  be  lodged 
with  the  loun  tU  .k,  M  IjU.lJiUjja,  raijluv,  Ly  3UI.  iniit. 

A  draught^rnttii.  with  n  jn<>I  training  in  a  mechanical  engineeiing 
works,  n  rci)uire<l  f»r  ilie  iitaiit'ird  Kleittkity  iJ«p«>tment.  .^m>U- 
cations  to  city  electtical  engineer 
Uradford.  See  advertisement. 

Chaige  eleetricinna  and  switeblKWitl  gtteiHhwta  ore  rc<]uii«d  fi>r 
esten  high'teDrimi  power  station  and  anlneMaonB  operating  ekclrie 
tnm«njr&  See  advwtiMinient. 

A  jaBioc  netLemitknl  meater,  with  •  kBOwledi^c  of  phymc*,  ia 
icqjund  for  the  HeidMBt  Ventiuen'  TtohiiiMlCelltgei  liiietol.  iSee 
odferlieeiiwiit 

Euginctirs,  with  eonnd  exputience  in  elesbiMl  and  geiumleiiiKi- 
ncurin^,  are  required.  Application'^  to  Mann.  Diek,  Kair  &  Co. 
(Ltd,),  110^  Oumoo-ttreet,  I.  vndon,  K.C.   ^ee  odtrertiBement. 

Weit  Bern  Gutnfiana  re<juire  an  expert  to  adviie  on  the  engiaeer- 
Ing  work  in  connection  wi'M  their  new  inficinenr  ^  L«rmiatone. 
Applications  to  clerk  (Mr.  I'rLX  E  HlKeuyX  UhiOB  WorUKNue. 
l>!yton$ti^ne,  N.E.,  by  23rd  iiwt. 

ITie  Oovernora  of  Sir  John  diss's  T  •  h:.  -al  laititute,  Jewiy- 
•treet,  Akigate,  E.U,  Kuuire  n  piiuupal.  Apulkatiaoa  to  «leik, 
lOATlM-lnerB^keiF;  E.GL.  bf 


Jaiidus  Electric  Ox.  (JAA,),  HmAmpi  wothy  HeTt'neni'Toed,  Hallo- 
way,  N.,  r<''[iiire  an  aaaiabint  tciter.  See  tdvertbemcnC 

Mr.  nhiu-lca  D.  Taite,  boraiigh  electrical  uoj;iueer  at  Suutiipurt, 
ban  Ken  appointed  la  *  (iniMr  pMitioa  nt  tttllud  atn  eiliiy  «f 
£7i>>  p«r  anntun.    Mr.  Taite  haa  oeen  eleetrfeet  eutincer  at  South- 

port  for  atxiiit  5  yciir*. 

Hr.  C.  T.  Verkes  ha«  apuainted  Mi.  J.  U.  Chaptuau,  of  the  Union 
Tnelioa  On.,  cf  Chiei(|o,  III.,  to  enperintCBd  the  cowtnetim  «f  the 
Cfanrinft  Orotr,  Sititaa  end  Ilniiqialeiid  vndcignnnileleetrio  nitweji 

Mr.  A .  H.  Shaw,  of  Hermr,  has  beta  nppointed  veaident  alwuical 
engineer  by  the  lUord  DialTlet  Councfl. 


Abercam.— The  ,Ji>iiit  llltctric  Lighting  :  i  nmi;;,  ■  lit  •.in-  .vbcr- 
carii  luid  lUsca  Distiict  Councila  have  engaged  .Me.iara.  M«dliai»t 
and  Llogrd  to  prqare  «  lepart  on  electno  luhting  ,«t  n  fee  oT 
41)  giiineai. 

Baker-street  and  Watsrloo   Railway.     Tl,.-  t'xii'i 
anituunc(»  that  the  purchai>er  ot  this  nnderUtking  from  the  L>)tidon 
and  Oiobe  Finance  Coipontiea  ia  Jlr.  ThooMn  L.  Johmon,  of 
doTctand,  Ohia  « 

Bugor  (Inland).— The  North  Down  Tramway  C  v  ^.  l^  L'  ptO> 
t«al«d  againat  the  propoisa!  of  the  Town  Conndl  to  cxptu  1  lH.iiOO 
in  extending  the  plant  at  the  gas  works,  and  intiiiiaUl  that  they  Of* 
prepared  to  undertake  the  electric  ligliting  of  It.iag^r,  Grooinspoit 
and  Djnaghodee.  The  nutter  ii!  to  li«  coti-iidered  in  committee. 

Bath.— The  Corporolion  li.nve  applied  for  a  loan  of  £-1,000  for 
pnrcWing  pr^'i^nrty  adjoining  the  electricity  works  for  extensions. 

BirkanhMd.— The  rcvitod  scale  of  chari^us  for  electricity  cawo 
into  opeNtiOBOnSK  uit.,  and  is  at  folI  >w:«  :'-])iiring  Ihe'wintar 
quarters:  For  the  lint  hour  and  a-hilf  of  maxinuim  demand,  Od. 
per  unit ;  second  hoor,  9d. ;  after,  1 1|<1.  Summer  c^turtera :  For  the 
first  half-hour  of  nudCimnm  daraand,  (Id.  per  nnit  t  second,  3d.; 
after  l|d.  I'or  power  .ind  lnjaling  for  the  first  hour  and  a  halt 
during  winter  quarters.  Id.  per  unit  ;  Rccsnd, .'!.!.;  after,  1  '.i  During 
.-^uinuicr  quarter* :  For  the  tii^t  half-hoar,  4d.  ;  second,  3d. ;  after,  1  |d. 

Bolton.  — The  chainnan  of  the  TrchiiicAt  ln.'<lruction  Committee 
(Mr.  Walter  JI.  Mui>i;Tavc)  ha*  rc«igne<l  hi*  scat  on  the  Council. 
Mr.  MiL^igmve  i.*  the  lifad  of  the  linn  of  Mc**r3.  Mnsgrave  &  Suna 
I  Ltd.)  whose  dealing*  with  the  (,'orporation  were  referre<l  to  in  the 
recent  report  of  the  fpecial  coinuiitttc  on  the  contracts  question. 

Bradford  Technical  OoUege.— In  the  second  annual  ivpoK  of 
the  Hrjidford  Technical  and  Instruction  committ««,  it  i-*  xtatcd  that 
the  t«aching  of  electrical  enginei-ring,  which  had  not  previou.'«lv 
l>een  (.atisfartory,  hat  now  been  plac*<l  on  a  nound  Ixuia  .\  »  i- 1 
cqnipppd  UboTStorv  has  been  jirovided,  and  n  highly  coniputent 
h  i  turi  r  appointed. 

Cheadle.— Ciiculars  have  been  aent  out  by  the  Omncil  in  onle 
to  ascertain  the  support  likalf  to  b*  aoeoHiad  to  their  propnee^P 

electric  lightinij  schctne. 

Cork. — At  the  qmirterly  meeting  of  the  County  CHvanell  last  wtsek 
the  Iri-h  Electric  liailway  Co.  (Ltd.)  B'kcl  tht;  Tour.  1  i:.  ni  tion 
the  cou^lruttion  of  an  eli-cliic  trainwuy  li'  -ii  K  ■nniiri-  iui  ";  <_'ijtle- 
townberi'  to  ISaiitrv-,  ut  a  o^b«t^^c<^n  £6i>0,COO  and  £.lH',ti'»».  It 
i«expi  'i  l  til  '  li.n  will  ^.-really  develop  the  tourist  tritlic  on 
the  soulliern  route  to  Kiliamey.  The*iei>enil  Flectrie  Ca  (IrsUnd) 
(Lt<l.)  al<io  applied  for  approviU  of  a  scheme  to  ooaitniGtan  eleetrtB 
tramway  between  Uiddleton,  Cloyne  and  Billjrootten,  at  •  coot  of 
£A  ),ooa  Both  adwnea  were  raferced  to  ooonnitte^  the  Oonnell 
being  &T0BNb1e  to  the  piDjecll. 

Court  of  Common  Conncil  (City  of  London).'- At  yeeterday^i 

(Thurwiay  s)  meeting  of  the  Court  of  Common  Council,  on  tbe report 
of,the  Remembrancer,  tlie  following  Ull*  were  referred  to  the  vanoos 
oommitteee  'n-tthin  the  !<cope  of  whoee  reference  the  nwtten  dealt  with 

came  :  City  and  North  V.tMt  Suharban  Electric  1!  lilway.  Centra  I 
London  Railway,  Piccaililly  and  City  Kailway,  City  and  Brixton 
Bai!v  ir  rEitriit:,]ri  i!  Time),  Metropolitan  and  T>iMri-t  Itailuay, 
iUj'i  Li..  I'.r.li-ti  ^\'<j -I  irii,'li  .lire  Electric  and  Manuf  icl-.nn:.;  Co.  (Ltd  ) 
I  he  ItKMBMiiANi  >:r  atat»l  tliat  be  was  ioiarmeil  b>)'  the  agenta  that  the 
\  irtorin,  Ciljr,  and  .SMitham  Klectrte  Itiilwtar  Bill  wmM  net  he  piueeedad 
with. 

Mr.  1'kii.i«'>u«  tlicn  a-l.i-'l  whether,  in  view  of  iht  inlvrnd  likely  t  .'* 
affected  hy  t lie  jiri .iio^ri i  i u hi;  railways,  it  wnql<l  be  silvidaWe  thai  'lis 
City  sli-'ui'l  rcpimirnicl  lu  any  i:i<juiiy  lif!.!  by  the  c>iinmit.lce 
a|>|>jiiite  1  by  >h«  ItMnI  >'f  IVn  le  into  the  implain-.s  .f  -Uinagr  cause.)  If 
vib<  itiouwi  tlio  line  «rf  rxuU  uf  clio  the  Oeiitrai  l.>>U'lou  Itailway. 

Tko  Rbhuumumvcb  thoniht  it  wmiM  be  atlmUfi  He  did  not,  he»> 
er«r.  tee  bww  the  cuomittae  ware  going  to  obtein  the  infomalimi  th^ 
desired. 

It  wiu  aliprwai'  lt  agiefil  thai  ibe  SirMH  vuiimii i<<e  nlii.uM  have  \y>vitv 
tu  cunter  with  the  Boarii  of  lYade,  «r  be  retirt«enlc»<  at  any  iwinxry  on  the 
eahjeoi. 
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Nuroerou*  cofniJaioU  nf  U,e  j  i^:.i,vn,!«iM!  Miwad  by  and  proUKUng 
*g»ia>t  Ihe  cwitlnual  lu-ak,:.*;  up  of  tl,e  «:r<wU  by  the  P'-rtiMi.le^ 
Qmtni  uti  nrmng  oouUnuoo*  working  a»y  night  were  Vrnvaxta 
from  rwHoui  mAaMtW  wd  litdiwaf  ••eclors.       »ere  rrferrid  to  the 

^^l^Momooiinl^^  tbe  Court'.  iii.tnictioD»  with  ^-ohrr-ac^  t« 
flonlfavem  WM-kiiw  HW«  not  bciiiK  cairiod  out  by  tiie  Poet  OHi  -  an  l 

SiLl  to  d«  lh.t  which  w«.  right        «»««^  "JtL^Srar^  S'e^ 

flat  the  ord«r»  of  tlte  Court  were  cat  ried  Wt-  .   ■ 

Ml .  Wii-UAiisox  .ixkad  the  ci.ei..o«r  whither  ■qjrfroKil MkMa lodKed 
uttheoflkeof  th»l*<>«ln>»«t<>r.i;i  iiti«l?  i.ji^. 

mikde  by  hb  d«p.rtn.r„i  to  both  tSTlNut  OB*  •bUkwiUm  a...!  to  the 
<;h.ri.«  Croei  Md  8lr«.d  Ca    He  had  600  l.tUr..  and  re.       J  on 

equal  number  of  replio.  with  regard  to  comphuuU  &«  to  the  cauw  i  t  tui. 
i,  '-mivrnt...*  Tfi.-  V;.-?:.  r  f  t^r  Chi.hi^  Ci  r.«  aud  Straod  Co.  wfT.- being 

CAiri,-.!  rli  t.i^ilii  u:illtlj-.  «"  "  t  •?  tll^.M-       l!l.<  l'n»t  Offic*  t«  lOM  WUllfc 

Mr.  Uenuty  M»lthoo»b  reinarkeil  lha.t  la  bi«  view  .U>c  wewawB  wef* 

limply  idling  their  time  away  ;  no  work  waa  done.   

M  r.  Mi>»Trat  move,!,  !n  iMttBeeliim  with  the  romplamta  of  the  rovlway 
bring  u«id  fur  atorage  purpow.,  that  ik  Ml  aiMa  wiMf*.  ^tlS?!;* 
of  Ure  Court,  mch  atorea  wm  not,  altar  VtqfUA,  tmuna,  IMT  *ooM  D* 

carted  to  the  f"''f  (?«er.r»H.  ,  .  „.  . 

TheTS«>  C:.k'i.>.  .^u^-t'^.to.l  tbat  it  ihould  ba  nNlfaa  "  T*."r** 
eoBoiittee  to  coDwIer  \.U  ad  v    Wlity  of  lucb  «  mnilwWag  ■*»Pj*"'  . 

lln  Uaata  wmd,  U  the  committee  v«o  aBpiMrwl  t«  •«*•»  ow»u 
thm  deeBcd  tt  dMiable. 
The  motion,  aincndud  accoidingly,  wnt  agreeS  to. 
A  lett«r  from  the  London  County  Council,  enclo  mR  f 
rcHolu'.;      imi.  f  J  at  tTu  conference  on  June  1>,  18i»H,  between  teprt- 
.L„i«uv.  .    .f        Loi  il  u  County  Council  and  the  I^don  local 
authnrili.  H  with  r^kv.-an-  t-i  certivin  propowU  then  before  I  wlia- 
mcnt  Inr  :h-  ,::MiA:wjv.l     ur,.l.  rtAinga  for  the  supply  of  elec 
tridtv  in  Hilk  to  local  auaiurilica  orcompMiM  which  nujght  squire 
It,  uua  a<kinK  whether  the  CorpMrtW*  l^fMi  to  the  principle  Uld 
diwn  m  th^  r«»lulion.s  or  wlwtter  it  W*"^^:!'* 
IwriM  n»ti4  to  the  diKigw  « the  gorcnimoiU 
tteiif««tia  WM  li«M  that  ano<Jier  conference  diOllU  laM  fttce. 
Letter     :  ■  r  'f.-i-rsrl  to  llif  Street*  committee 

Dc"  k  LightiDg.-T!'i!  Aiinimlty  have  dceiM  1»  intjoattet  dee- 
I-    I     iiing  in  the  rortsiu-alli  D  xlijarl. 

Dublin— \  rireiltr  li  t-  h«T.  k*n..  I  hy  ih«  tawu  clerk  (Mr.  Uoniy 
Camphcll,  to  .K.  ,ric  ...i.r.mcr.  .Ut.ng  t^at  on  .nd^te 

l.t  imt  the  charge  tor  tUcliic  carwoL  will  be  at  a  nnlform  rate  ol 
in:r  tiniL 

EdinburglL-^Viinctir.si  of  a  furlhfr  loan  of  lj6,^>^  ■'i!.'-^^! 
«SJn,  ha.  1.0.  .i.t.u,.e,l  1,3  -.h..  Co,m.>l.  The  Elect  no  LjghU^^^ 
committee  prwc.it*a  a  rcyott  on  Tucaday  «Tf 

-    connection  V.th  the  p««»««l  JE«""*5?  li^rfSS/Xnri 

back  lij  .  omniittto. 


raUutm  (LoiidOT).-Tl»cie6tiietewoH»Me  rapidly  approach. 

ing  compIaU,  V  ^^i^^rS^*?  '"fejlfcriStSL 

aupIicationTfec  *•  eqnhralMit  of  ow  \9fm  8      unvi  Mr fCinM 

lighting  have  }X'-n  nroircf?. 

Hamntoa  Wick. -Tin-  c.iancil  have  aanc^iomd  tlw  mAieeitfaitt 
r.t  the  KiihmondfSurn.s  ;  Klactfle  Li|ht  and  Power  Co.  for  a  pro- 
vuioaal  order.  chaiK*  for  Mmrtto  private  ■? 
7J.  per  unit,  or  8d.  for  the  tort  jj  honr=  au  1  2d.  after,  .should  the 
companr  »t?pply  ToddingWn  or  rfampt  tl.a  nat  cliarge'  arc  to  W 
reduced" to  a  'nrl  7d..  and  in  any  ai^  ih-  >  har:;«  nre  toJ,e  rclacfd 

.   ^,  .  :  .1.,  i.li.M  I   .^f   ,    r.i.r  rtnt, 

rent 

to  hr       per  unit,  and  for  publio 
vcars  :!d.  p«r  uuil,  ur  for  not  leu 


Eectoical  Equipment  of  Machine  ^"*f-:;™*,'2Si?f*2 

and  implem  ut ,  .re  to  bo  t »  ^-^P'r^!  t^!^^^ 

of  electric  .lra  n.g  «  to  be  installed,  the  wtoto  of  Uje  F""^''^™ 
being  Uken  oat  or  convMt^dL  J*?  «»»2*  f?'/S"  i?S2oSi«K 
been  placed  with  Mr«.r*.  W.  H.  AHeft,  Sob  *  Oo ,  eT *•  Qoeeua 
Kngineering  Works,  Bc-dforrl.  _  _ 

Electrical  Iheatmcal  Effects    We  are  5nJornied  ij^t  the 
l)r  nTune  i«u,U>mime  imd  Ih.  hall  room  *ct-ne  at  the  "'PH""' 
were  amona  the  fint  otdrw  executed  by  the  comply  recently 
Sd  tomt  Z  work  of  KlecUic  I.ighUnK  IVnuxla  IU,\  )  r.n  a  c 
Mdd  bH&L    large  quantities  of  the  con.penj  a  l.atcnt  -tr,p 

STHippodrome.  At  the  latter  hoa*e  the  Bnti.h  '.u£|J ' 

phoT,  Jv.  .itli'  Uhe  new.trip^nnd  «t  Pr^ryLane  M«^^ 
Ld  J.K.rum  <iui  the  inatallati.  .1  work,  ...  b-lh  oa.^  m  "^J^":^ 
With  Mr.  Julian  llalfoitl,  the  comr-auy  »  inaaager  and  itithmop  oi 
urerot  of  the  ai:ces«>ric»  used  in  connection  with  the  M-»tr!»t. 

Bxhi1ritiona.-An  ^'^l.iWlior.,  entitled  tin-  >-ew  (•cntnry  Kngi- 
ncfr"R3uen*r.l  Tr.vl.H  lM.>mt..r,,  w.U  held  at  Wey 
Hall  ^irmiBi*«D.  from  March  i:>  to  June  1.  i*wticalM»fromth* 

^  A^me&iia,  held  at  W<.lTetha»lto.o»W«di.e.day,  in  support 
of  .  ^o3  to  hold  an  art  «>d  ind.M  ejhfijtfcn  j"  the  town  .n 
the  irlyp*rt  pf  A  guatantee  fanl  of  «*V2®,g22S^,. 

The  Prmee  ofTfalea  haa  promiaed  to  op«t  the  OlMt** 
nitional  Exhibition  on  Toeiday,  May  7.  m  n,v..:i. 

lE»Aul*mobile  Club  of  Great  Britain  and  Irelat:!  w,U  ImM  tUir 
AM  ^hUntioa  ot  molor  e«%  *t,      Ui«  Agricultural  UsO, 


to  liid.  and  711.  on  the  company  my.nK  n     iJ'-'i  '  ">  ■  pif 
and  to  Gd.and"7d.on  a  ciiviilcn^  f  f  Ki  rr^rent.  Iving 
for  motor*  and  power  purp.is.-i  i-  '  ^    '    "  ' 

ItDhtine  for  a  nunimmn  perio.i  .il  i        •  ■ —  r--.  ■  — -  "  A' 

lamp.  £3  i>t  f  !mnum  T  r  ...ch  IC  c p.  lamp.  The  Council 
have  the  option  of  purchaaa  oti  giving aix  nionthk  notice,  and  paying 
"ab.  lit  £l4u  f.ir  craiy  £100"  ol  eaptt^ esprnded  by  the COBpWX- 
Supply  ia  i€  Uc  aviulable  within  a  year  from  the  paanng  of  tbe  oWar. 

H*n»«kte.-An  inquiry  waa  hel.i  her^-  on  Wc.ln;v-lav,  into  t(,e 
appScaU^of  th..  C:_.:p  ra-fon  to  V.:.,rrow  LM  l  ^.  ««  fat*.ccU.a,^hUug. 
fS.lo«lW*.r.T^ir.-i  pruicipa-.ly         -''i';-"^!  '^"'"'"jf 
The  pwent  fitatinr.  hiy  a  capa.Mly  t^ual  1^  about  26,000  8C.pj*n»p% 
but  l^Kr-  ar.>  rr.nn^Wd,  and  •PPl**^}!^ 

ally  iticc;v.-,l.    FirouKial  d*wiU  were  iupplied  by  the  «WB  «f* 
(Mr  J  T  I  ..vL.r),  and  technical  particular*  by  the  borough  eleclri- 
ial  engineer  (Mr.  0.  Wilkinaan.) 
elcrtricilY  MMlf, rad  it i> «ti*«i  tiirt  •  further  ^»«.««> 
be r«.iui;i4fireiteMto»  The mqifif eommencod at Huiqpt* fa 
1897,  and  the  undertaking  ia  a  very  gucceaful  one. 

Indian  Telempha—Tbe  report  of  the  Indian  TelegTapbspepirt- 
menlTrthc%«  UMO-lWOetat^  that  the  numl«r  of  pai^  Uleyram^ 
w«aiB7  3M  m  to^^  of  nearly  Ui  per  cent,  wh.le  the  revenue 
'  "l!!!  i'tS  ™!n«nf  TJuriii  '  the  rrar  over  lO.OOU  mileii  of 
inctiawed  by  17-fl  per  cent.    wur.ii„  i-i^  j  lann-xttm  the 

wir«  were  added  and  85:!  n^w  ntl.cc-  oi-encd.  In  1899-1900  Uk 
n^b^Tf  Private  inland  t.lc.r^n.s  «  f.ur  liuiea  a.  great  .am 
?^2.W.  An  extxaordin^ry  R..«th  oi  i^r  cent.  "«  •»* 
5U  per  cent  in  valne,  due  t.  .  th.  .S.  uth 

chronicled  under  f<.v«^;ti  pro,,  ''"''^'^•^VjSiS^^SWS,^^ 
department  (including  State  nie«ag«  *'»2£rL5™ 

ing  the  Mgnalling  staff,  and  by  mtrodoewftto  WhnMoM  UtOBitU 

syatem  between  the  bnaiest  centiee. 

Winaton  (laidon).-Tl.e  Electric  LighUng  eommittee  w.l  ... 
(J^^^ZmS!^  Wghting  committee,  and  wJl  h«.'.  c  .m  4 
ot      aaWidlwdMtnc  lighting. 

JohBrt«W(B3.).-TI»»  Council  have  entered  oppoaUoii  agaiMt 
thcaydeViK»5&iari«iUn  electric  ,>Dwer..h^ 

KeUhley.-The  ind«lAin«  of  the  Kcighley  Tramwaye  Co.  Iia. 
been  acqnired  by  ttoOotfmtion  at  £8,000. 
T.Mi^  —An  ffP**"  rtrtamcnt  hia  be«n  nwic  by  the  tr.tmway 
Tu^L.       TSTTaMMaok  of  the  maKneli-ali->n  ol  lut-M-iij^cm 

rurycare  the  electric  care  have  been  running  notaringleMlWOf 

complaint  h...  been  r^cwred     the  a«thonUe=^ 

Lrftli-The  C..u.ic,l  havi;  intia.at'J  to  the  Edinburgh  Hg* 
Tr^^x.  (\  Iha  tlKV  ar,  p,.p..x«i  to  extend  ^-W^P^oA 

hv  ilie  rorp  jralionai  lU  iMsrnnlt. 
Ubau  (Bu»U)-On  .)ct  LIMO,  the  8oci<t6  ConUiienUle  de 

eiiDplv  of  conlinuott*  ciment  to       "'^[v.^'  '  j 

M-Sfp^rw^^^^^^^  »or. 

'I^hf  Illf/itX™Lfc  ..tm„e.,.  .h:.  u.d  ElokUizit^tawerk 
„.  ,^?'nr^n^o  fl.e  tramwap  own.n  by 

lllL  line,  «l.ic]i  commenced  working  in  Septmhw,  IBW^we 

are  57  cara  rnnninp-18  motor  caMMdUM"  trtOWt 
IrJbt  RailwavB    An  inquiry  waa  held  at  Dublin  on  Toeeday 


treBtaTlOertrieTiaiawayboiBiMiiM  .^^  . 


decided  to  apply  for  sanction  to 
their  uideiiakuf(. 
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Maeefo. — The  Eiajm  / 1  !.•!?  Electrica  AlagoM,  e^lablUhefl  in 
Mri:.  1  J,  1;*^  a  conc<^icni  f  r  iu[>[  lying  current  f  c  ii'l  lit,'htin(j  Mii 
indnslrial  purpo«»  fur  .10  years.  At  present  current  lor  liijlilinti  \» 
•applied  from  nmdvwB  mm  Un  psblie  U|0itiaig  k  dao  coBtnci^ 
for  «ii  tbe  Mme  hiiii. 

Tke  Oampaaliiii  TdcpliMiiai  ia  Um  ovum  of  Hm  tabphom  «r«tem 
of  tlie  «ity,  whicli  it  in  a  BoaiuUiig  eonditioD. 

Merthyr.— The  iUrllijr  El«ettie  LislitiiiK  an'l  Tr.iction  (  '  ), 
wbicb  U  eruclia^  clectcieity  vrork*  for  «iip[>l.TUig  current  tor  lighcin;^ 
■nd  tiM  for  ttfmtivg  tha  iJgItt  («leario)  raUintya  ti«twe«B  Mcrthyr 
and  Dowlib  and  Mcrthyr  and  Cefn  (at  pre«ent  nnder  eonMtiiciion), 
hieannountetl  ilut  it  i-  r.ou-  ia  a  p  mu  m  u>  niike  connection!).  Tliv 
ei|uipaitllt  of  lh«  tramlinei  ii  ptmliCAWy  cninpleK.  The  in.uhinrry 
tor  the  i>9n-er  station  hm  not  I>^ea4«liv(ir«d,  mitap«rtiuihesp(i'tal 

l>e  delivered  in  ,i  few  I  ir  U  u  antieiptfad  that  th*  uadaitakin^ 
will  b«  completed  by  Marcb. 

Himieipal  Talaphooy.— The  Hi>rtlepf>ol  dr]i:>r«tinn  on  Taeeday 
decided  to  i»vil«  tlie  co-operation  of  \V'e*i  H.-irtlepxd  in  applj-ini^ 
C  I  u  li::vn  .•  -.1  1  -t  il  lish  a  local  nuinicipul  telephone  exchan^;^. 

Musselburgh  -An  Application  to  Biird  of  Trade  for  .in 
t-it.Mi- Li.ii:  uf  ■iiiiv  t  ' comply  with  the  i;nivjM  sis  of  the  pM"  visi  >nni 
Opl>-r  will  :)i  vi.ii  olitained  in  1909  has  i.«u  referred  to  the  i.tw 
Cf  Inniitt.'t^. 

NtUMttaa. — A  lurthcr  outLiy  uf  £.',.MX>  on  tkclric  liKhtioR 
extvn^iions  hiH  be«n  ujipruvcd. 

Paisley. — Mr.  l-'nuicis  T^ni-ut:  h«  rcsi^jnod  Imb  poiilion  ai  burj;h 
eleclricd  engineer.  The  r«if;tution  will  take  elfoct  uathe2Hth  pros., 
oiiJ  an  udvertitement  eUewlicre  iuvitcs  applications  for  hi«  mixe.uor. 

Perth. — Of  the  applic.-in>ji  for  the  position  of  horoiltfh  elei'trical 
migineer,  iho  (ullowiDi;  leet  of  ii  nave  been  .•electiid  : — Mc.'»r&. 
J.Lambart  (DimdeB),  Q,  11.  Carter  (St,  Uekmlw  W.  Ree*  (Liver 
pool),  E.  Oraii  (Abctdeen).  C.  A.  L.  PruMiw*  (DonwalarX  R.  Paler- 
■on  (KdinburKhJ,  A,  Hunter  (liliupwK  i.  WiUKm  (GljailpirL  3.  O. 
Whiiukur  (Chi!<wick).  II.  llasUogi  (Sfdcitp)^  A.  H.  Claiife  (rnalOB) 
and  J.  1.  Robcitson  (Uutnfrin;. 

Perth  (WMtam  AuatlMU).— Some  time  u^'o  tlie  I<c^i.  I.1C1V. 
Coiiiicil  threw  out  the  bill  pronv'tc.1  by  the  IVtlli  Klectric  Tiaoiirayii 
(litd.)  for  Iho  erection  of  cic.-tricity  workf,  and  recently  the  rale- 
p«yef»  wen;  invited  to  eiprCv"«  their  views  upjn  the  <iue8lion  of  a 
liuinicipal  Krheiiie,  with  the  result  that  thetv  wai  a  lar|,'c  inBj  jrily 
anainat  the  C;>i  p 'r.i'.ion  unJprlakia;;  thii  work.  It  u  now  thought 
that  the  C'oancit  will  gruitt  ih.'  conceadan  to  the  CttUpMiy  wiUt  itit 
wailing  for  parliamentary,^.'\nc:iMU. 

Postal  Telegraph  Clerks'  Orievances  —  A  crow  dtd  nieetitiK  of 
po»lal  tflej^raph  cltiks  was  held  on  Situtd«iy  at  M.knchesler  to 
prolMl  ajiainiii  iuuilrqoale  pay  and  other  caueca  of  dinatitfaetioii  ia 
the  pottal  telegraph  service."  An  attempt  wai  nude  for  a  minimum 
UROal  ealaiy  of  £72.  I8«.  after  live  yoars'  service,  an  iilditi^n  of 
£8.  lOa  per  annuni  for  tht<  next  ftrc  yAu,  and  an  increase  of  £S 
per  annum  up  to  a  maxiiunin  uf  i:200  n  year  in  largo  olliceew.  1 
XioOayear  in  email  ollices  A  ff^olution  wiw  cnrritd  protesting 
a;;»in»t  th«  inadfTiUney  f>f  pjv  snd  the  »t«^natiun  of  promotion  111 
the  li-li-^riiiili  >trv;i:o  .  f  ilir  ( irli;.-,  .imi  urging  the  appointment 
of  aiiutUtur  Select  Cummittue:  ut  Uic  lJuuse  ol  Cotnnioa*  to  en<jnire 
into  thi.'*  and  other  cau«c«  uf  discontent  in  the  department. 

Private  BiU  LeflSlatioa. — Notice  of  oppoeition  haa  been  given 
to  the  following  electiic  railway  and  tramway  bills  :  Broaiptnn  and 
Piceadilly  Ctrcos  Rnilway  (exteiiaions) ;  L'iiariog  Cross,  llammBfiniilh 
and  District  Electric  iCiilwav ;  ileuopoliiau  Dialnct  Reiltray; 
S.»u'borou{;h  Eluctrie  Tramway .4 ;  Harrogate  Corporetioa  nd  Booth 
Yorkshire  Electric  Power  bill's. 

The  Cleveland  an  t  Durham  County  IClectrio  Power  Co.  have 
deposited  a  'till  to  fn«''!i«  (lit  m  •."■iierati!  and  supply  electricity  "  in 
bulk  "  toau-h  'i  ui:  i  il.  tril'  .'iji  •  I'^r  1  /li'  ioR  and  to  private  perv<<>nH 
for  power  only.  1  lie  area  coinpriK's  while  or  portiouii  of  the 
unions  of  Eaxiogton,  Sc^dgeHeld,  llattlep> '.,  .Si.j.  !-.ion,  Djrlingtoii, 
Towdolv,  Auckland,  \V''eardale,  I.Anclie»ier,  Durham  and  Middlc;- 
hiwigh,  Onithoramh  and  Stokteley  in  iheiNonh  Hading  of  li'ork- 
•hire.  The  gtnentting  alationa  are  to  be  erected  in  Witton-le-Wcar, 
Lanchester,  Conettt,  lluiton  Henry,  Woodlmto,  Btolton  and  Bil- 
linglmm.  The  eapilal  of  the  ccmp«uy  is  £'l,ii(Ki,OO0,  in  £1U  tbareii, 
with  the  right  to  diviile  them  into  preferred  and  deferred  half-shares. 
Boirowing  powers  are  »o»ghl  to  the  extent  of  £.333,iiOL>  by  the  inni 
of  delMinturu  stock.  The  piom'  t.  i--  uri'  ^^irT.  W'rii'hlsi m',  M.P  ,  niid 
Messrs.  (j.  Ainswotth,  11.  l^i  ll,  .\  .1.  D  rm  u,  il  W.  it  :li*,  W.  H. 
Hopkins,  A.  UiSh.  F.  iVun-,  ii.  1'.  S'eikie,  Jl  I',  E.  L  . 
W.  K.  SioImi  I.  J.  i"i  i;  c»,  .1   ',\  altoB,  mid  It,  E.  WhitwelL 

The  Rich moud  tjji,  Cu.  uan!  Ixlged  a  bill  for,  t'dfer -ifta,  poweia 
to  eniible  the  company,  "  if  they  think  tit  to  ri::quire  power*  to 
nupply  eleetriCal  ener);y  for  public  and  pi-ivate  Jiurpoecs." 

ProTiaional  Order  Amendment.  I!  ml  ley  i>  '.nc^  1  >  im  li 
sive  notice  of  intention  U>  appljT  to  the  iioani  oi  Trade  lo  luiicnd 
tna  draft  .of  the  Uiadlar  SUotno  L^jhti^g  (Order  by  omittiog  the 
atMola  in  which  the  €o«oil  imdd  am  to  main*  wiiltiu  two 
jean  tioaa  dataofonleir. 


Pudsey  (Yorks.X — ^  sub-comiiaiiwt!  of  the  Council  has  ba  en 
formed  t>}  confer  with  two  of  tlie  olectricitT  ■uppb' OUnpaniM  la 

Vork:.hire  ai  to  the  supply  of  elacttio  current  for  Pnfsty. 

Khodeaia. — The  liowmr  (lold  Mining  t-'a,  at  Selu-.c  an 
altenialing  three-phase  bi^It-driven  electric  light  and  power  plant  of 
10(>kw.  capacity,  with  .in  equivalent  connectioa  nf  400  S  c  p.  lamps 
distributed  by  overhead  hue  copp<>rniains.  A  GLE,  lOOkw.  generator 
is  instilled.  Inthefamodi^trict  the  Globe  end  PhOttls  Gold  Mining 
Ca  ioangnmted  in  Ati^'ast,  v.>M,  a  continuons  current  aapptr  to 
connections  equil  to  4i'0  H  c.p.  lanjp;  through  iMire  coppat  OWrhlil 
niMiis.  The  plant  c:msi»li;  of  one  (I  K,  30kw.  Kviierator,  and  aopplles 
current  for  Ii>(htiDg  the  mining  buil  linj;i  ami  to  one  IS  K.r.  motor 
wbith  drive"  the  cjianide  works  machinery. 

Th»»  ti.'!,>)i^>  i7\(»  'department  of  the  Kliode.iian  Poital  Tele^^raphs 
1  .|,ll'li^l:Ml  lit  ili-l.iiry  has  four  i  v  h  inges  with  2.10  aniucriberii. 
Tile  e.\cl3dii^'e4  are  titUitcKl  at  liulnwayo,  Silisbnr^',  ITmtali,  and 
Seluke.  The  subA-  iiption  for  private  sulwcribere  is  £1.).  16a.  per 
annnni  within  a  radius  of  1  mile  of  the  exchange,  and  £X  3s.  p:r 
nnnom  for  eaehaddilional  qoarter  mile. 

There  are  3,780  milee  of  aerial  t«k'gruph  lioci  erected  ia  Bhedena' 
hdaagfaig  to  the  Stale,  and  IOC-  mliaa  Iwloaiging  to  the  Afrieaa 
TnuifContinental  Co.  (between  Umt^  and  the  Portngneie  1»fder]. 
The  charge  for  inland  telegrams  i«  Sd.  per  word,  with  a  luinimum 
cbar^'e  of  2*. 

Water  iioaer  thro«sliiiut  Rhodcaiii  i»  de^erilicd  by  an  esteemed 
correspondent  incaicwlable, 

St.  Albans.— The  Council  recently  received  three  olfcra  for  the 
transfer  of  their  provisional  order  from  (I)  the  Electrical  Power  Distri. 
button  Co.,  whieh  ullcred  to  erect  :md  equip  the  nccesairy  work« 
paying  the  Corpiration  the  cost  ineurtvjl  in  obtainin;;  the  order  and 
giving  them  the  ri'.;ht  of  inip^lm^^j  nt  ih<:  end  of  li  yeairs  at  a  vabn- 
tion  a.<  a  ^oinj;  t  .:i  eif.  H  r  il  ;  IctailiD;^  the  pti.;ei  to  be 
«liarK<'d  for  curretti  I  ji  piihiii.  iuU  puvdte  1-ghliiig  ;  (2)  the  British 
SehlKkert  KItklric  Co.  wo<dd  undeitake  to  construct  the  neceiNXj 
work',  the  C.-rpofntioii  pAviuj  for  sinie,  and  tlie  compuny  under- 
tiking  U'l  hiiui  thorn  for  eevOB  year.s  at  a  rental  equal  t]  C  ]>er 
cent  on  the  amount  of  the  loans  ouL-tindiag  for  the  coit  of 
the  workr,  ih  s  cU'^^r  al.~  1  containing  detiils  as  to  prices  to  be 
charged  for  public  and  ptivatj  liKhtin;;  (3j  the  S'.  AHwo» 
ti*5  I  'o.  olfcrcd  lo  ji-jiy  i'l  X'  for  the  order,  and  to  con-truct  tHc 
work",  and  alter  retiiiiing  ."1  per  cent,  on  the  capital,  ap]>ly 
Aurpln«  prolilH  ns  to  one  inoicty  to  ihe  drforation  atid  a<  to 
the  other  ni  .ii  ly  b.v  «<»y  <<f  dr.  ilinl  to  their  »bnrehi'lderii.  The 
Ele«;lric  Li^ht  comiuiueo  thou>:Ut  thjt  tlity  tbould  tmve  (he  benefit 
of  exiwrt  MTice  as  to  ihe.s<.  i  tlV  r^  and  aato  thodeiiralnli^of  tha 
Gonncil  conatruciing  and  uurkiug  the  nnilonaking  themitlTC^  and 
roccnimi  ndtd  that  .Mr.  li  ihert  llunmond  U  inCalnal  at  a  iiao  not 
exceeding  fifty  guineas  enl  tmtrdling  eipoaacL  The  GaOBidl 
■dqpied  ibii  ptopoeoL 

BfefteetU  (laOidoB).— The  Biron^h  Council  havedeeided  to 
—  iivene  a  conference  of  municipil  on'ne.rs  of  electricity  vorks  to 
ii-Liufl  the  question  of  promoting  legislation  for  ci^nfcrring  pou'ers 
to  supply  iimtans  tittiogs,  and  other  clectii-id  .ippiratus  ou  con- 
*umcr»'  premists  on  th.;  hire-purchase  sy>;riii  Some  ytars  ago 
Mr.  Flftclieir  Moulliiu,  t^.C,  advised  the  la'.i  Vcsiry  f'ttit'thfr  hj>d 
tin  [,  ,v.  .:r  iM  -iipply  motors  on  the  hire-purchu*o  or  aisy  n-.hi.r  ^y-teiu. 
Betidiig  la  mind  the  re:eul  AurchirKC  of  £i,<K*>  at  Dublin,  the 
Council  naturally  de»ire  t-)  move  slowly. 

The  Klectricity  committee  ate  loaking  ioqoitiei  ae  to  a  aito  tit  A 
new  geaeratiim  elation  to  meet  inenanog  demand*  la  tha  nottham 
pai  t  of  the  bofongh. 

Shonditeh  (LoadoB).— The  Finaaca  aaandltaa  havoariMnllleda 
statement  ehowiag  the  capital  axpendttan  on  ihs  vahmdMlnMtior 
fram  Ifaieb  »^  ISOd,  to  iicpt »,  IMO^  £»JB0(^  naiipli  &iJ»U 
The  atatancat  Ina  been  icfernd  to  tho  LightiBg  eommtnae. 

Trasa  PacUle  C^Ua,— At  a  meating  of  the  Xew  York  Chamher 
of  Cuninicr<:e,  on  .l.in.  t,  Mr.  G.  II.  Sihwali,  speaking  fur  the  Com* 
miltec  on  Foreign  Commerce  and  Revenue  Liwi-,  submitted  a  report 
strongly  fiivouting  a  trans- Pacilie  cable  to  Iw  Itid  and  operateil  ny  a 
private  corixirulion  rather  than  by  tbe  Government  of  the  rn!r>?d 
States,  ou  the  grounds  that  the  first  cast  of  a  Goremn.-  u'-  cut  li; 
would  be  exce*«i\e,  and  the  annual  ujikeep  greater  than  if  cuiiU^L.ttJ 
by  a  piivate  undertaking.  It  is  fMiintT-d  out  in  the  report  that 
to  be  commtfr-ially  profitable  and  uaefiit  the  trana-Pai^Qc  cable 
should  touch  Japan  and  Cliioai  and  that,  while  landing  parmia. 
tion  niii^ht  be  grunted  Co  a  prirata  undertaking,  it  HHt  doaotftll  if 
■■<:■:  r:.:!cd  Stitcs  fjovernment  would  obtain  such  pcniii*sion,  ai 
th  ■  v,  rtiment-s  concerned  wonid  reserve  the  righ".  l')  control  every 
new  eahle  Liiideil  ou  ttitir  shoref.  Finally,  it  is  ui-gwl  that  th» 
laying,  niuinluiniiig,  and  upenvtitig  of  oteiui  e^lblej  requin--  a  iiir,-s 
nniount  of  expert  knowtedifc,  and,  in  the  opinion  of  the  coiiimittoe, 
uo  department  if  th.  I'liited  .Suites  can  supply  these  esacntial 
requisites.  It  wai  hoally  resolved  thit  the  general  principles  of 
tlie  bill  introduced  into  the  Hou^e  of  Representativee  by  Mr.  Sfaai^ 
nuui,  entitled  "A  Bill  to  Provide  for  Telrzraphic  ConmnBiettioa 
bettnan  the  UnitodStatae  of  Amcricat  Ilia  Hawaiian  Idaadi,  QatDi 
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the  Philippine  IaUni]a,Jap«iLaadChiat,aiidto  PioauiteGoiirauMi^" 

thoald  Nceive  the  tupport  of  the  N*«  York  Chunher  of  Comnacee. 

Undarfroniid  Telegraph  Wires  Tlii:  (!l;i?;.-iw  Chamber  of 
Commerce  hivn  niujiteil  »  rt-iohiuun  tu  iu^ite  tlra  ci>-op«nitioD  of 
Other  Ch*inl«'i^  of  Cimmu-n-f  and  the  virioai  Stosks  Kchanges  in 
petit  ioDini;  tliu  jiN^iiil  ti  l^^raph  authoritie*  to  establish  a  complete 

i)>tiMii  of  uiiJerj;rij-.;!ul  telegrajjh  wirs'!'. 

Wals&U. — Tiie  Finance  cammitlae  have  aalhoriaed  the  nuios  of 
a  mm  not  exceediat  i^OfilAtM.  iwtm»  tat  ttfl  tltcbici^  uioaV' 


taUDg,  A[>plieatfrm  hta  tSao  htm  tmS*  for  aanetimi  to  bonow 
13.000  forthcr  for  pvTa;--?- 

Wfttar  PowAX  ia  S^andm&TiA. — i'or  the  purpoae  of  ionuiring 
iate  tht  hotm-fvws  imulabte  tarn  tk*  wMutmnm  U  Smalm 
OtaMm  kM  ippalHted  K  Watei&n  OsanMso,  ind  tUi  oonli- 

•Im  fan  ▼iftitad  the  principal  river*  of  Kortielaad  whm  new  linM  of 
nilwBT'  are  required  bnt  which  it  wool  J  be  impoMiUe  to  work 

remUBorativijlT  I'v  jleam.  The  conwut^ion  has  rMcntljr  appointed 
two  expert"  tu  caluu'.ale  the  power  oblnmublc  from  the  Tariooa  falls, 
and  him  rKommcaJo  I  the  pasiinf;  of  i  law  pruvidiii^^  th-it  the  State 
»liiiU  acjuirc  ihv  wnttritia  whercvur  pmibk'  in  >jnjer  ihut  they 
he  controlled  oalioaAli/.  It  ia  propoied  that  tlie  Sjtato  ahail 
l>  itsu  tiaM  Itlk  for  th*  (istMliaa  of  altctriottf  for  ladHttinl 
purpoiea. 

▲  MMiBcl  ^Hponl  MiMiiatM  frotu  Dr.  &  4a  Lwol,  tba  wttt-liBown 
iBTcntor  aao  hjrdmlte  vngiDeer,  who  ha*  foimiiUtcd  a  mIimm  for 

the  couHtitntioB  vt  a  huge  watiTfill  "Truat*'  for  the  whole  of 
Sweden.  He  propoM*  that  alt  the  private  owners  of  theae  fall* 
rhall  join  tho  "  Tmat,"  which  wonld  bs  worked  for  the  mutual 
benefit  of  the  owners.    As  a  counter-blast  to  this  propoail  the 

Swedish  Crowo  lays  cla:in  tn  all  falls  where  nn  ipciflc  mcmsion  h»s 
been  ma  le  m  ripari.in  sili-  coatracls.  Amvii^nt  tho  liilU  includcJ  in 
this  edict  is  the  fanioji  TrallUkllc  WittcrfallK  lu-ar  (iulheabiir);,  the 
moet  important  iu  Sw^Uen,  where  Dr.  d<'  Lavul,  ihc  voerof  the 
riparian  xighta,  sold  k-.n  ^luppoted  prup<-rty  to  a  syndicate,  who  pro* 
piaa  to  Mfffar  GoUienburg  with  ^kctrictty  for  att  VUfimj^  The 
UMwB  kaa  nfllMd  to  ratify  the  8a1<^  claiming  fur  Itiuf  tSe  waterfall 
li(^tL  Tha  Batttr  ia  to  be  ««ltt«d  ia  the  Swedish  courts. 

Oneof  tha  ebltf  qoatlions  brfure  the  Waterfall  Commiaaion  above 
refencd  to  ia  to  repm  upon  the  falls  mo^t  auitaUe  for  th«  working 
of  railways,  and  the  many  itnpirlant  experiments  which  have  been 
made  on  the  Continent  in  attempting  to  aolve  the  problem  nf  utili- 
satiun  of  water  power  for  tmnsiuisaion  for  long  di^tan  -L-s  for  railway 
work  are  to  bp  cartfnllv  stuJsed.  Last  aul-umu  the  commii<.!on 
appjiutoil  fiperli  t  ■  ttii'iy  lu  i  r^purt  upon  t)if.«t'  varioui  eiptrimtnt! 
on  the  spiiL  Tbi;  ^wttiiaU  Suus  lUilwny  Adiuiniitralion  also 
affaiBtia  experts  for  the  same  purpose.  Ia  tka  lIMaBlilM  many 
SmMk  angineers,  includioK  the  Ueucfal  Swcdiah  Elutrieal  Co., 
an  aiaklBg  aiperiuienls  aod  picparing  plans  for  ilie  working  uf 
nOwiTa  tqr  alactricity,  and  it  ia  auggtsced  that  the  fint  line  of  tin- 
kind  to  be  »o  worltiid  ahill  be  the  (lillirare-Ofnten  railw.ix  ,  a,-* 
through  the  route  of  this  line  water  pawcr  from  nunicrou?  lull-  cm 
be  obtained.  The  rnsin  drawlurk  at  the  pre  •  at  mymtnl  to  the 
realisation  uf  this  pri\|rL-t  n  that  ihirinR  thti  wititir  in'riod  the  falls 
are  frt>3»ii.  An  stltiUtpt  i-  br-inf;  niiJc  to  ovorcotuc  this  dilflEulty 
I'V  the  cri-'CtloD  of  a  large  atora^^e  Ualtery  plant, 

A  company,  represented  by  Dr.  de  LAval.is  eadea roaring  to  secure 
Ika  itaht  to  exploit  ^  HadaulMa  idla  <•  tin  Lola  livar  for 
iadutnal  pnrpoeer,  and  fiarr  Eadla  Hifar  U  mimnmiag  to  tteure 
similar  ligots  for  the  LiUa  Edelt  waterfall  near  Uothenbutig,  a  pr»- 
liminary  iiliinate  b«iog  that'.tXK)  H.r.  would  be  available  and  could 
b«  profitably  worked.  Herr  K.  Ueoterwall  is  alao  seeking  a  concas- 
sion  f>>r  a  similar  undertaking  for  the  supply  of  electric  onrrent  to 
Stindarall,  pijwer  eqnal  tf)  \,oy>  »  r.  bt-iti^  irotaicied  fmm  a  neigh- 
baurin^j  fall.  The  I'  tal  cn"t  of  ihU  i».:lipnii!  is  put  at  l.'H/KX)kr.,  and 
it  would  work  nt  mi  wtiniattd  ptulU  of  H'>,i,»Wkr.  per  .inuuni. 

In  N'orway  water-power  achemes  art:  unJor  cnusi  Juration,  the  ehitf 
being  one  fur  the  supply  to  Chriationia  ot  electric  current,  gdneraled 
Iqr  tfio  faUs  of  tha  nw  01«iiima.  TUa  Mhama  is  now  in  progress 
aod  is  expected  to  be  In  working  order  ntst  jtar,  although  the 
technical  diffictiltir^  i---  :i'huit:Ls!Iy  :;roiit. 

WaUiagborcnigh-— 'lli>s  Couucil  have  sanctioned  the  traiulcraf 
tta  pNTMioMtl  aiaaute  linHtiag  otdar  from  the  Klattcieal  Fowrt 
DiiAribntion  Oo.  to  the  Oonnty  of  Korthampton  Electrical  Power 

Pi^tribntion  Ccx 

West  Kartlepool. — Electric  currifnl  wm  aupphed  lor  the  first 
tiiiif  nil  Tuesday  evening  for  pulilic  lighting. 

Whitehaven.— iti^fiTc  ricw  to  thr»  tun'C  of  the  recvnt  ititL-rriipti  in.i 
of  supply  o(  I  Itctric  LUrrciii  vti  rv  iniic  )il  ihr  <  Miuicil  iiu'i-tiii;,'  <'n 
ThursJiiy  la.u.  It  wa-i  st-itfd  th.it  n  .laiap'.e  of  tlie  K^aii-ci.vi  rcii  La'ble 
vhich  hail  (,'ivt'n  out  Vi  i^n  ?rri[  to  the  maker*,  Mctori.  Sioiuen.R 
Bros.  &  Co.,  who  replied  that  in  llieir  opinion  the  defect!  were  due 
taaeiatosa  paaMiauaa  tlwom^  the  jaiiti  a(  tha  bikk  aoadttita  in 
iMAt^tMmwmMifmiA  tlna«iinic«iM«rtiaiBaiil«tionby 
MM  campooBal  eautaiaad  iit  tha  loiL  UtMta.  BopUMOna 

aid  lUbok  iaA  altamitiaairtih  iifnd  ta  tha  hfwMMm  «r  th* 


annatorea,  auting  that  tkay  wan  of  opisioa  thuit  fliia  bad  oeeoind 
owing  to  the  age  and  oonstraetioii  of  tie  maohiwaa. 

<' Willinc's  Proas  Oalde."— This  cottpaet  and  conplata  list  oC 
newfpapers  and  pcriodicaU  has,  ia  ila  SSth  aannal  fttua  (lM)t), 
improved  upoo  patt  ianaa  fnun  tha  fact  that  a  boUar  typa  Iim 
been  used  for  tM  nauHa  of  {toUieatioDa.  Ko  altat^OB  baa  batb 

nude  in  the  arrangement,  which  i.i  as  perfect  aa  it  oao  fery  well  be 
made.  The  itiforwatiAQ  given  indnaes  the  daaiilcation  of  the 
journals  into  trodoa  and  profeaaions,  thf-  aii  lre**-*  of  foloTiial  nnd 
foreign  newapapers,  the  names  of  thow  (  oiitiiir'ntal  piiperx  nlni  h  nre 
prtoted  in  English,  and  a  maaj  of  other  particiil.irs  w  hu  h  tha-i-  wlio 
fiavf  t^'coi-iian  tn  lue  a  guide  of  this  charaiitpr  will  lind  of  .■<er\  ii-(^ 
"  VV'jlliug'is  I'roM  t.idide  "  i»  miblifhtfl  bv  .laniei'  Willini;,  lun.  i  Lt  1  ), 
ir.,  Strand,  W.C.,  and  102,  Picc  i  iilly,  V>' ,  Lo  II Jon,  j'Ticc  I.-. 

Workhooaa  LightiOff.— The  Brighton  lioardians  liave  asiked 
Mr.  O.  K  PteiBtaniMrt  tm.  Iba  daatiie  lighting  of  tba  wnthbowe 
pr«mi*<«. 

Ttidiim.— At  a  matting  of  tha  Ooandl  on  Wadaaaday,  replies 
were  received  Troni  the  ooondla  in  tha  Whtrttdalt  Union  intimating 
their  intention  to  attend  a  joint  moating  of  anthoritki  to  diaeoaatba 
propoaabi  of  the  Yorkshire  Kleotfie  Power  Qyndicate.  TIta  aonfaiw 
once  ia  to  ba  held  at  Ooiwiarat  an  aar^  datai  Onaof  tbaangfawtw 
to  tha  ^ptdieito  will  bn  inntid  to  attend  add  Kpfadn  <ba  adtne^ 


nt  fiUomv  Vm  Btth  aod  JUMmh  am  k  etiafaad  af  Oa 
tr  dirtct  fnm  ik§  hMUkhg  Q|hB(  4  f  and  4i  Wfitiiiy  eiart. 

Untt,  London : — 

"liOCAUSATiOH  or  tAVam  B  «  Liqrt  Maiita."— By  F.  O. 

Raphaet.   Price  Be.,  peat  free.  The  book  deals  with  the  Important  anbjac* 

of  hii»h'eing  ft'.dut  el-etric  li^ht  ami  piwer  ciiWmr ;  am!  thn  rarioia 
mt'thr»dH  of  in-^utali'in  Uf!»tiu^'  i.Tv  herw  c'tjllwUMi  »iiJ  d::*tai«nd. 

"Taa  A.S.J  or  Klkotbolttio  titp.\n.\jir)s  of  .Mtrraia."— A  seeomd  iaana 
of  Dr.  Gon'a  book  is  now  niady,  [inc^t  lo«.  6>l.,  pout  fne.  The  anthw 
t^ts  (ally  both  the  thmratioal  |>nitvi|iUii  of  titt*  art  of  sieotrolytio  nenaia 
tluQ  of  mi  tikU  i>n':l  tHopnwtieal  nils*  and  detailaof  taokniaal  apptieaiMan 
on  a  nimmxrcua  Muvia  Thswock  H adapted  tBtbaoaael  tba aHMataanut* 
u  wcU  aa  tb*  stodenl. 

" Bwiinwiaan—  g^Biir.^-ar Oliwa  BmeMdab  fU.J:,l».H. 
m  /£.  m  ad. 

"Ri,«m-nMAt  Trwrrjro  Tklkoraph  P>;ni\-KKTO."— By  .T.  Klt.:>n 
Young,  M.I-lv  I'l.  Tlio  no'i"*  'if  tho  ^«"lk  aiii^  at  f  .irnialiiriij  a  f  .ilh-r  tri  al- 
meat  of  the  subjuct,  from  the  atand|>oiiit  of  Ui«  TulugTsph  Knginenr,  tliaa 
it  has  hitherto  received,  wkiUt  i(  enaeavuure  tn  faniHtisle  a  thMOagk  atea* 
tncbeiukm  of  the  Uimry  u(  tnting  aa  applin!  to  efaKtrkOI  IlMO  b  Rknaml.' 
T5rm)-  f?.o,  fully  iUuatratr-l.    lOi.  (mI,,  jK^st  fnw. 

"  WlllKS,a»e  TltBOB,*r'HV  :  3ii;NAI.I-I.\:>  AlImw.H   Si'Anll    WlTllntT  Wiatt 

ST  Kuatmuo  WaVKB."  A  H>rviuw  of  tiM  Work  of  Uartz  aod  hia  Suooeaaors.— 
Uy  Dr.  O.  J.  Lad«a,  with  a  burgis  aanhar  el  iDoMiaaiHi^  fariagiag 
this  iateal  application  of  eteotrioal  acieaae  qaila  op  to  dale.  New  am 
Enlarged  KJitlon.  Sa.  netl    iVou  nadM. 

"KLwniic  l-aare  axn  ELapraio  LraHTiKo,"by  PrLl.  .T.  a.  Flmniii^;, 
&Lxl.,  D.So.,  F.R.S.,  is  handsomely  bannd,  aod  ioU  of  ori^rxul  illtutn- 
tioias,  daaigua,  initial^  %a.  JTsw  aixl  Cktaptr  Xdition,  6»„  post  free. 

"  KutoTHicAL  ENommiaa  Fbawcuk'  a  poOut  book,  by  Ifaasn.  W. 
Geipel  and  U.  M.  KilgiMri  falae  Tarcd.i  Cgr  IM(I»  IH.  M.  t  afeeoad. «i. 
Item  Kdition  ntarlf  naif. 

"Taa  MajnrrAOTcas  or  CawKwa  mn  all  Elktriom  Pitrwwhw,"-— 
by  Franoi*  JehL^  Kta.  6J.,  l>i«t  It-m^  Tdii  a  pn».jii:-^l  hin^ibkik.  (fuing 
aoompleis  dasoriptkn  uf  Um  art  al  luaktog  axcbiim  tor  i4wUt»  li^bting, 
eleetrodaa,  &e.,  with  particuWs  of  the  rariuia  ga*  yaanratnn  aod  fumaoee 
jasd  in  oaitoaoisiog.  The  work  also  ooataios  particolars  of  the  ooat,  Ao. 
cl  areotina  apd  worVinR  rnrVno  wrirlat,  iu\A  planx  of  a  nuxM  fao^ory. 

"  Monrs  )'o»«s  and  tJttRiso  job  Elkctthoai,  MacBtsrinT."— I!y 
E.  TmmWtt  duUit,  U.K.,  M.I.K.E.  IViw  12.1.  6d.,  imt  frc*._  la  iUm 
OMnprehenaive  work  an  auoount  ia  ^veo  of  tho  niontifVo  principlm  and 
modsra  practiee  in  the  use  of  enfpnea  for  dynamo  driving,  not  only  for 
nowwt  piaBts,  bu  aim  bj  pabiie  aleotris  lighting  and  power 
The  varioaa  nniB  e<  BBHdaalB  tba  nawH  Btakaa  aad  lor  etaotila 


motot*  are  aba  dealt  with ;  and  the  book  eoMalaa,  in  addition,  i 

tabJn  (pTttijf  exact  data  at  thfl  Btjuipmont  anJ  working  gf  electric  powor 
ttationn. 

"TBI  Sn-i>K<m>'  Uoina  ao  HcniiAatMt  CasLi  Tuaiuio."— A  new 
edition  of  this  book,  by  Mesais.  11.  K.  C.  ifahir  mi  J^tLB.  DubTi  ii 
Quw  n»dy,  price  Ga.  n«t ;  abroad,  Oa.  3d.  T%la  walk  is  imended  lo  asrve  at 

a  (foidi^  t.)  ii;>.mt>?r*  alnudy  in  tUe  telegraph  serviuii,  aiul  tu  tlio^e  wIhi 
■tijiirii  t  i  i  r.t  r  ih:\:  Mrvitie.  Till"  gr^at  cabla  orira|iaaim  now  in^iat  thai 
ll>€<ir  upvrabjn  and  imitntinaerM  rliall  inaia  oirlaio  <iiaininati(HU  in  eko» 
trical  subjecta.  The  book  ta  vary  fuUty  tllaatralad. 

"Ths  XtmAUvmann  Lanr  am  rre  KAinrrAtmrRc"— By  Oilbert  S; 
Ram.  Prioe  'a.  'id.,  post  Inm,  The  imncipUw  undorlying  the  maou factnre 
3l  the iaoaodeweol  lunp are oanfully  and  fuUydaalt  with  in  this  voIuidi". 

"MaaxETia  Ixdvohon  ti»  laott  akd  otmss  Mbtaui."— By  I'rof.  J.  A.. 
Ewinfi.   Price  lUtL  Cd.  net.  If tw  KdUu>n( TKir'l J  n»i»  rtadjt. 

"Eutonuo  Monvi  rowix,"  by  Albion  T.  SnrtI,  oootaias^  the 
latFst  informatiaa  roiKic-tiiig  lUa  ajiplintiun  uf  electric  aaany  to  naiMag 
aii'i  gaannl  pow«r  tran«cni»iim  [lurianni,  in  which  tlui  antSer  Imo  ha3 
much  expeiisaaab  fMM  lOai  M.,  post  Itee ;  aUoed,  lli. 

"  EuK.7B»0nnanT.*— fir      O-  Qen^  XUid  KdMe^  Fnoe  fc, 

"atBMAEiisi  Cablk  Latino  am>  HtPAiaiRO.  — Jiy  H.  D.  Willtin*.n 
M.I.E.E.,  JCCL,  fully  illustrated;  prioe  Ua.  Sd.  This  work  Eirm  a  dtUiUxl 
al.«Md«m  j!*ieii«a  taaaiHibataiiaff,  hqriagi  ( 
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TfiABE  NOTES  AND  NOTICES. 


[ATotK-ci  /or  inurtim  under  Ou  abovt  heading  miut  r«Kh  tht  OffiiM  NOf 
later  Ouin  Jirtt  po$t  Tkundan  morning.  \eu)  Catatfigva,  Prist  ZmH, 
mdtkiiUurmatl0r*k9iiUi*uiU  early  in  iSt  vntk.} 

TBWIWHMI IMVIXSD. 
Ontt  Yanmlk  OenmalHuii  Invite  tendct ^  inr  two  mtcr-tnbe 

boUentBd  twu  SOOkw.  Ugh-lpecd  roniinuoii"  current  M«nm  (l.vnamae 
for  tlaetric  traction.  S|Meinett!ou«,  'S.c,  c^n  b<-  obtained  from  Me^ur^. 
Preece  ami  Cwxlew,  13,  Queen  Anii«'«-K«t<s  Wostuiinster,  S.W.,  or 
from  Mr.  J.  W.  M.  Cockrill,  M.I.C.K  ,  bctroiigh  tiurrevor,  Town  ilall, 

(Jrest  YarmAuth,  nr.d  t.->n.!i>rs  h\vc-  l->  \m  sent  to  tae  town  clerk'* 
nltirf, 'I''jU'ti  II. ill,  not  IrUcr  tliaii  n  .nn  of  Kefaw  A,  SooiB  AffUm 
particulars  wiU  tie  fuund  la  aii  a>ivt:iti.«ment. 

Oldham  Corpomtion  require  tender*  for  tiro  <jJ<i  l.M.r.  engines  und 
four  1^00  l.H.P.  engines,  each  direct  cnnple  ?  tn  a  crntkniQUB-carncnt 
dynamo,  ttpccificationi  may  be  obtain  I  liui.i  Mr.  A.  AaJrew,  (jJW 
and  Water  oiliceg,  Oldham,  and  can  aho  ■.cvti  at  i '  .iit  tvit  obtainvd 
frvjiii)  llic  ulli  iif  tlio  coniuiUiog  engine' :  I'r.  Ali.\  Vi.Vi'.  Ken- 
nedy), IT,  Vicluria  etrocl,  Loudun,  >S.\V.  An  adverti.-'emcat  gives 
foitur  BMtiiailaHL  md  taadan  muit  be  nM  lo  Mr.  Andmr  br 
Jaii.nL 

Br^fiitit  Corporation  re<iuir«  l«w1<M  far  Hm  vxpflij,  ddivof, 
dmwlog-iii  and  jointing  complett  of  ftcdtr,  diitributing,  tort  and 

telephune  cibleis.  Further  inl'ormution  is  Ki^«n  in  *n  ailvertisenienf, 
Specificntionr,  &c.,  can  be  obtained  at  the  ijtlices  »t  the  tramwarj 
eagiuecr  (Ur.  Tbumas  B.  Ilollidaf),  Ijown  UaU,  ood  tendcn  mart 
be  «ent  to  the  town  clerk  (Mr.nimflia  J.  TillRlORa),  Town  Hall, 
Brighton,  l>v  4  p.m.,  FeU  14. 

Jlrighton  I  '  lr]!  rilion  alwj  invite  ti-nders  for  the  stJi  iily  r.n '.  etcc- 
tinn  of  the  overtiead  troll«y  conslrui'tion  an^l  eijuipnHfut  of  the 
iraiuwav  rontw.  Specification.'^  mny  be  obtained  from  the  tramwnjs 
angiuwf  (Mr.  Thoo.  11.  UoUiday),  Town  Uall,  aad  teoden  lUlut reach 
lheomc«  of  the  town  dark  <Mz.  Fnnqii  J.  TillalaM)b  Tmni  Hall, 
Biightuu,  by  4  p.iu.  of  FaK  14.  Sec  aAfardiamtiit 

Bri^Um  Ooontar  Borough  Cjun  il  'nrite  tender*  f< ir  the  aunpl y 
ail4  crBCtkm,  by  alrt  Aug,,  of  tiamviuy  plant,  including  (1)  tliree 
din>ct-c<>>ip)»d  compound-wound  ateadtt  djrnamoi  (Willana  en^ii«aX 
(2)  tramn-iy  uwitchWtrd,  ^)  B(giitif«  booater.  Teodin  to  town 
clerk  i.y  10  a.ni,  28th  inst. 

tt^iijan  Electric  Lighting  and  Tramwura  committee  invito  tenders 
for  two  2l0kw.  <t!i.'!iin  dynamos,  two  K"rt!n;^  ji^n  3rTi«iT^  snti  wt-;mn 
piping,  Uf  wi-l'lril  fiinge  i<team  pipiisj.  bv.  ittlil:o:iril r.'i-il(  r  l.  -  iitLTs 
and  l>altery  inilki-r.  Sjif-rifi'isti'ms  Crom  the  Uuriiiif,-':  i  i-rti  icjil  fn>n- 
neer  (N!r.  M.  ('i-IUiiyps  Iv'.li  ,jv),  mi  i  further  partiiJuUir:-  ;iro  fct  o  tt  in 
an  ailvcri:^fiiu-!it.    'l  eaders uioal  reach  Mr.  liiahw^  by  i'tij.  2. 

Aber:i-'.it  I  rnmnnyii  oommittee  re<|uire  tendera  for  the  electrical 
equipment  for  their  Ilathing  Htation  tramway  route,  couipri.ing  \\k 
aa]i|Hvaiul«RWti«Bolall  overhead  matt^rial  (polai  btiaig provided  by 
tba  (%fporAti(m),  abd  the  supply  and  laying  of  Icad^torercJ,  pa])er 
or  fibre  insulated  cables.  An  advertisement  gives  further  txtftiettlata) 
and  tender?  oddrcsaod  to  the  city  electrical  engineer  (Mr.  J.  Alex. 
Bell),  must  be  dclivctod  at  the  electricity  w  rl»,  f 'ntton-strect, 
Abertieeo,  before  noon  Feb.  13. 

The  Corporation  of  the  royal  burgh  of  A'tric iW^  require  tenders 
for  dry. back  marine  bailer*,  with  luounting*,  Sis.,  but  alternative 
tender?  for  M'ater-tnbe  boiler*  will  be  coosid^Ti*  t.  f*pi  ;ifications 
cin  V'l-  fiji  ii  (liot  not  obtained)  at  the  olTices  of  Mn-.ultin;.;  engineers 
(MeserA.  Kviini-dy  and  .tonkin)  17,  Victoria-atcuel,  \Ve«tmin«t«r, 
S.W.,  and  tunden"  niii-t  Ik-  sint  to  the  town  clerk  (Mr.  \Vm.  L. 
Macindoe),  Council  Ulllccs,  Kirkcaldy,  by  10  am.  of  Feb.  IB.  An 
advertiRenient  contaiux  further  jartii  '-.lur- 

The  Ouardiaos  of  th«  I'ofUtr  (London)  Union  invite  lcnd«»  for 
tlw  provision  and  conitractun  of  tba  vufpuus  btiekwotk^  teaiand 
aettingn,  i.S:c,  for  two  Laneadiire  hoiteta  ana  an  aoononuaer.  An 
advertisement  gives  fiirtliT  pfdic^;!  tr*,  nr.'!  d^•^vio^'*  tmlJ  \»s 
iwpected  after  a:trd  iMt,  ,.t  tin  ..tli  t  i  .1  cnjisulting  engineer 
(Mr.  F.J.  Wnrden-Steven-s  A.M.I.M.E.,  A.M.l.E.E),  34,  Victoria- 
street,  WMtminster.  Tenders  mu-'t  1«  ."ont  in  to  the cleik  (Mr.  <  >.  H. 
f '>ii<,'b\4S,  I'pper  N'orth-.strpft,  I'oplar,  l.indop,  K-,  by  <;p.m.,  Feb.  »>. 

H'inihltion  Urban  District  Council  invite  tenders  for  steam  and 
evhau.'t  jiif.!**,  ^n' ,  and  moving  two  boilers,  fecd-pumpf,  fwdwater 
iK'  .ter  iiv.i!  -t'lTnac  lank  ;  independent  surface  condensing  plmit  iuid 
1  he  supply  .tiid  erection  of  two  w.itcr-tubi  boilers.  Spiscificjition*  may 
~  be  obtaine<l  fr^m  the  electrical  engineer  (Mr.  F.  H irncs  .Spencer, 
Durnsfard-road,  Wimbledon),  and  tcude»  (lultlrcucJ  Chairinan  of 
KIcetris  Ii!|Miac  OoBomitbK,  Bmlway,  WioibtedoD}  must  be 
daUfwnd  lo  Ibe  dark  (Ur.  H.  &  BatMrwatth),  Ognndl  Offices, 
WiuibladaB,  bj  nooa  am  F<h»  19.  Finrtlicr  portiimlin  ara  gim  in 
in  advaitiiwBiattt 

LnUm  Town  rvmncil  require  ttr.  b  in  fur  ivirir.f  the  council  cham- 
bar,  t/>wn  ball,  iix«  library,  coru  cxi;h;inge  an.]  Lnulis.  An  advertise- 
DNOtflim  fartlMr  fattienlin^  and  tewkn  murt  ba  aeat  »  to  tb« 
tovm  Snk  (ifr.  QMBaU)  Iqr  4  lUR.  OD  Uacah  4. 


f.'tnni-.tiUm  {Taimanii)  Cor[x>ration  invite  tenders  fnr  tin-  supply 
<•^  :,>>\  iJectric  meters.  J>j'i.ririi  itionii,  &c,  of  Mr.  W.  Cor.i].  ;  ily 
ell'  tri  i]  fnginccr,  L'iunct'j>ti«n,  or  from  Messrs.  .lohu  'IVrry  i\,Co, 
7,  (Jf  lit  ^\  iiiihti'lir-atreit,  London,  K  C,  Tenders  direct  to  Mr.  C.  W. 
Ro:h.  r,  town  eletk.  Town  II4II,  Launoeston  (or  c,o  Mes»ra.  Terry 
k  Co.,  as  above),  by  IS  BMa  «f  A|ml  8  next,  <The  port  to  LaiuMaa* 
ton  occupic*  about  til  wccIcr.) 

SnAfort  Tiamwrn  eommittec  rcpiire  t«nder»  for  miU'rlal  for 
dactrie  ttamwan,  uieluding  pules,  brackets,  and  scrolls,  baies, 
trolley  wiM^  tniiligr  wiia  atlaehmanta,  oatvaniaed  atoel  win,  and 
section  boiai.  TcMota  to  town  dark.  Town  Hall,  Sonlbpott,  by 
21st  inst. 

Cixntfrhury  Lighting  comtaittea  invite  tenders  for  boiler  and  eogine- 
lii>uie  plant,  condeivMiig  apptntiH  and  pipavork,  and  axteoaion  of 
switchboard.  Tenden  to  town  d«rfc,T«wn lIaII,CanlaAuiy,  before 

4  p.m.  of  30th  in.1t. 

Sunderland  Corparation  in«it«  t«uderi  for  condensing  plant  and 
cooling  tower,  K-coudary  battary,  main  awitcbboard,  and  tfafelliog 
crane.  Tenders  (addrt«cd  chainnaB  of  Uffbtiiig  eonnittaa)  to  tba 
town  clerk  by  noon  Feb.  1. 

/4?n!rtf««  Electric  Lighting  eoinm  tti  ■  r<'i  iiii>  ti  nili  i  j  f  r  surfuce 
condensers,  air  and  circulating  pumps.  Tenders  to  citr  electrical 
engineer  (Ifr.  J.  Mu.  Bdl)  Ovt1oB.rtnal,  Abardaan,  by  noon  of 
Feb.  8. 

.Ki/iitiiir^fc  Corporation  invite  tender?  fur  an  onj^'iiti'  iitul  ilytin-ii  1 
far  the  electricity  station  at  McDonald-road.  T'  ::  Ji,-r3  Ui  li^wu  c]i;jk, 
1  'ity -chambers,  Edinbur]gh,  by  Feb.  U. 

J'.aiU^  Corporation  invite  tenders  for  three  high-tpeeii  triple 
expan.'^ion  8tf«m  dynnmoA,  one  lataacar,  and  one  notor  ganaratar. 
Tenders  to  town  clerk  by  Feb.  9. 

Baltirtm  (L.  ii  i-  n)  Borough  Council  invito  teji  ierf  fur  or  Jin  iry  .^ml 
prepayment  electricity  meters.  Tenders  to  town  cli  rk,  Miiiiict|tal 
BuiliUngs,  Lavcnder-hUl,  S.W.,  before  noon  Feb.  1. 

Il'iyan  ('■>rporation  rei|nir«  tenders  for  the  supply  of  general 
stores,  including  electrical  accessories,  c:irbon«,  Ac,  lor  thdr  dectric 
lighting  and  tramway  departuont.    Tenders  by  Folk  S. 

BouriumamA  GorporatiuB  Ri|Hin  tandan  for  4S  (iMtdie  aant 
Tenders  by  March  £ 

/.^MtioKrnu  Electric  Light  committee  rrqaire  tendeia  foir  Hia  crea- 
tion of  electricity  station  baildiiigi.  Tendeia  by  Feb.  4. 

IlumUy  Coipoiatioa  nqniie  tendon  tor  a  tiaatloB  awitdiloaid. 
Tender*  by  Feb.  7. 

Soitthfnd  CarpoMUonrfqiiiiateDdan  for  four  alaetrie  tuntor  can 
Tenders  by  Fab.  0. 

Oreaf  YiirrMiUk  Oarponttion  dao  vtyite  tondiH  ftr  about  BOQ 
iom  of  steel  girder  tcamwaf  rdiib  Tandata  bf  Fdk  9. 

Croydon  CorpoMlloa  nqnita  an  ovarbead  IntdliBg  araua  ibr  thalr 
electricity  workfc  Tendan  hf  tM  inak. 

ryMMMrtfc  Caiinontiaii  invito  tntai  Jbr  a  4Mikw.  alaam 
dynawt.  TandintotovBdiRklif  SlatiHL 

Ohtd  Dirtiiet  Cboadl  iaaito  fvaOm  for  tba  daelife  liaUii^;  ot 
the  town  ball  and  pnUia  nSea^  TVailtta  to  cbaintan  hf  Mat  uat 

Le^dn  Tramway  eowtoittM  vaqniM  tMidan  far  poloa  and  bracket 
anni  for  carrying  orerliaad  daetrie  wirai.  Tenden  by  FaK  9, 

Fl^fmmik  Cmincil  require  tenders  for  the  ex  tert^iion  to  the  aleetriflHy 
works  at  Prince  Flock,   Teoden  to  bofongb  engineer  by  Slth  int. 

Xeic  Smlh  tl\\le»  Ooverument  will zeoeiv«  tenders  up  toS:Upbin. 
of  Feb.  ii,  for  telegraph,  telephone,  and  altotric  light  materid  for 
the  years  lUOI-2.  Tbe  eunditiono  of  conliaci  can  ba  eicaminad  at 
i).c  Commercial  Intelligence  Branch  of  th«  Boafd  of  Tnd»^  90, 
rarliament.»trett,  London,  S.W.  Tenders  are  to  be  sent  to  the 
i'ublic  Service  Board,  4i,  Voung  st,  Sydney. 

,Vf  •.•  y  '(•,'1  ll'tf,'*! ;  rt  crnffu  nt  invite  teuderii  for  the  supply,  delivery, 
and  l;i  .jii.^  f  ii'iiiut  i:i  n.ih'  of  0,CiXI-volt,  three-core,  Ica'l-.^hcathed 
cable,  tt>getber  witli  itti:  ueceiLsary  troii:^hing,  iilUng  in  compound, 
Specification*,  kc,  can  Vm  obtained  at  the  electrical  engineer'* 
ottice,  l'hillip>atreet,  Sydney,  and  tenders,  addressed  to  the  Hiilnay 
ConuniaaionaiB'  Offie^  fiiiilge-atraati  Sydney,  Itara  tobadditemd  bf 
12  noononMaedi4 

Xew  Sautik  Wmbi  Govammaiit  aim  invite  !f  •td^r*  for  the  supply, 
erection,  and  DULintenatsce  of  two  i-i-jtuy  1  ii- -iim  of  celUof 
1,300  amMres  maximum  output  each.  'Tenders,  aldreasel  to  the 
Knilway  ComniL-«iouers'  Ollioc.  Bridgc  i'treel,  Sy  dney,  lu^■e  to  be  in 
by  Feb.  2.'i.  Specifiiration*  of  lb<;  electrical  engineer,  51,  Phillip- 
."treet,  Sydney. 

AmtUrtlam  Municipal  Council  requite  tenders  Until  Mirrb  for 
the  equipment  of  elcrtricily  supply  ivork*. 

Tender  will  -li.-t-'v  In;-  mvr..  1  Im  n.  U'hr.     ^iv  --v-.'  mh  In  Hatlva 

S^ain.  >  :i  1::   I.  '  r  .th  inat. 

TENCSBS  &£C£IV£D  AND  ACGBfTSD. 
Uiddleton  Corporation  have  accepted  the  tender  of  Mama.  W.  B. 
Halgb  A  Oft  (Ui)  far  tha  aapply  of  aupaihaatenb  aaowniaanb  faadl 
iaqn«iidpipaa,taBli%aliau  ud  aadMut  plpo,  valia^  md  aeett* 
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aotiea.  Tendcrejwere  bIk)  »cnt  in  by  W.  H.  lUiley  &  Co ,  Middleton 
Engineering  'Wcrke,  (loedbrend  k  Ca,  Jno.  Sp*nccr  CLttl.),  Maxim 
Electrical  Enginfcring  KjcpoH  Co.,  Edwin  Dauka  &  Ca,  Alley  and 
McI^Uan,  C.  WliitUker  &  Co,  Cranipton  <t  Co.,  Jno.  Fowler  &  C<x, 
•nd  J.  P.  Uall  &  Co. 

Si.  PanciAf  (I/nnilon)  Itoroii);h  Council  have  received  ettimatea  for 
Connulty  c*rh<>ni<  for  the  eneiuii^  Tear  as  under  :  — 

Sloaii  Elir.  Co.  ('ir.r/4(W)  £742  10  0  1  « VnmpU  ii  *  I   £778  6  8 

(;«<i<nl  Kler.  Co.   833  15  0   I>e  drllr,  Houii>«l  k 

Ditto      fullier  nu»ke>   760  12  6  ]     Co.  (otb»r  make)    698  IS  0 

Reigate  Town  Council  have  aceepted  the  t«nder  of  Messw.  Cham- 
berlain and  Ilookhniii  for  electricity  inet«r!>,  fur  £ii3.  17».  6d. 

Glocaop  To«'n  Council  have  accepted  the  t«nder  of  Meiian.  Dnike 
and  Oorbaui  for  the  electric  lighting  of  the  new  technical  school  at 
£003.  l<>h  The  tender  of  the  tame  lirm  haa  been  accepted  fur  the 
tiipjily  of  electric  motori;  at  £50.  10<l 

Wolrcrhampton  Town  Council  have  accepted  the  lender  of  Mr,  II. 
QoDgh,  for  the  erection  of  a  trauicar  depot  ul  £7,'>*j^  and  that  of  the 
liex  Foundry  Oo.  for  iron  and  ateel  work  retjuired  for  the  depot  at 
£•1,979.  2c.  6d. 

lilackpoal  Corporation  have  accepted  the  tender  of  Meian.  Cromp- 
ton  k  lUx,  for  carbons  for  their  electricity  department  for  one  year, 
and  that  of  the  Kingfisher  Co.  for  oils. 

Cheltenham  Curiiomtion  has  placed  an  order  for  a  second  fi>)Ok«r. 
turbo-alternator  »hh  Me«srf.  C.  A.  Partons  &  Co. 

Bristol  Electrical  committee  hare  accepted  the  tender  of  Meaan. 
Doulton  &  Co.  for  water  softenorv  ;  that  of  G.  and  J.  Weir  for  feed 
pnmp«  ;  and  that  of  Uaboock  and  Wilcox  for  boilers  for  the 
Avonbank  electricity  station. 

Halifax  Corporation  baa  accepted  the  tender  of  Meanrs.  Witling 
Broti.,  Ltd.,  for  the  supply  of  three-core  high  tension  cable. 

Newcastle- on -Tyne  Corporation  haa  accepted  tenders  for  telephone 
and  pilot  wiiea  from  Callender'a  Ca  at  £2,037,  and  for  arc  lampa  from 
the  llrockie-Pell  Co.  at  £4,005. 

BUSmSSS  NOTICES. 

In  reference  to  the  note  /ipppjiriiig  in  our  iKtae  of  .Ian.  ll.page  i&O, 
we  are  ai-kid  to  »tate  that  there  will  be  no  alteration  either  in  the 
iitAnsgemeut  or  in  the  general  bnaincaa  of  Measra.  W.  A.  .S.  Benson 
&  Co.,  whoiie  bnsineta  has  juat  been  converted  into  a  private 
limited  company. 

Mr.  Morton  K'a1c«,  who  hti  for  some  time  prt^t  been  as«0!:uite<l 
with  MrsitrtL  S.  /.  I)e  Ferninti  (Ltd.),  haa  resigned  hi*  poaition  with 
that  company  and  hiit  joined  the  sUttf  of  Messrs.  J.  ( i.  White  &  Co. 
(Ltd.),  ColK'ge-hill,  Cannon-»treet,  Ijondon,  E.C. 

The  partnonhip  hitherto  existing  between  J.  E.  Spagaolctli  and 
Joseph  CrookcB  (trading  as  J.  E.  Spagnulctli  an'l  Crookcs,  Goldhuwk 
Work',  Goldbawk-road,  W.),  1im  btm  dissolved  by  mutual  consent. 
Mr.  Scagnolvtti  will  continue  the  liiifinew*  at  tlic  «aiue  a<ldres*,  in 
conjunctiiin  with  Mr.  if.  M.  Bayly  (who  for  many  years  ha-*  act«d  as 
manager)  m  J.  E.  Spagnoletti  Co. 

BANKBUPTOIES,  LIQUIDATIONS,  ftc. 

Mr.  Dunda.H  Price  (li.  Dundas  Price  &  Co.,  H2,  Hihiiopsgate- 
stieet  Within,  London,  E.C.)  has  been  appointed  ii'Cciver  for  the 
del lenture holders  of  the  whole  of  the  property  in  Headland's  Patent 
Electric  8torai?c  Battery  Co.,  Ltd.  Mr.  Price  writes : — "  Consc- 
qaontly,  there  Ls  nothing  at  prweut  out  of  which  to  pay  the  unsecured 
creditors.  I  uin  etidearounng  to  sell  the  pati'nti<,  m  '^hicb  iwnl 
there  will  le  sufficient  to  jiay  the  whole  of  the  creditors  in  fuU." 

A  meeting  was  held  at  Bradford  on  Tuesday  of  the  creditor*  of 
Arthur  Huilsou,  electrlral  agent,  &c,  S3,  Picc«ililly,  Brodfonl.  The 
atAtenient  of  accounts  .ihoweil  a  deticiency  of  £103.  The  OlKcial 
Receiver,  Mr.  J.  A.  Binn^  act^. 

The  *^ueen'«  Dock  Electric  Works  (Ltd.),  75,  Hitchen-street, 
Liverpool,  is  to  lie  wound  up  voluntarily.  Mr.  .S.  B.  Simmons, 
2ft,  North  John-street,  Liver|><iol,  has  been  appointed  Ii<|uidatvr. 

Sale  by  Anction.— Our  advertisement  columns  contain  details 

of  the  «ale  by  public  auction  by  Me:«rs.  Wlicatley  Kirk,  Price  &  Ca 
•t  an  early  date  upon  the  work*  prciiii->e».  Haunch  of  Venison 
Yard,  Brook-street,  Ixjndon,  W.,  of  the  entire  contenti*,  including  gas 
engine,  dynamo,  lathe*,  drilling,  screwing  and  milling  iruu:liines, 
vices,  shafting,  belting,  &c.,  onrl  a  large  stock  of  electrical  plant  ana 
apparatus,  which  is  being  dispoaed  of  by  instructions  from  Me.s*r». 
Loing,  Wharton  and  Cnnniugton.  Catalogues  are  in  preparation, 
and  may  be  obtained  .ihortly  of  the  auctioneers,  -IG,  Walling-atreet, 
London,  E.C.,  and  Albert-Square,  Manchester, 

Pl&nt  for  Sale.— The  Cas  and  Electric  committee  of  Pelfiut  Cor- 
poration have  for  di-^pasal  a  <|uantitv  of  plant,  Including  gii»  cngincis 
avnamos,  Ac,  partu-ul.irs  of  which  .-iri^  .'^t  out  on  another  pigc. 

Infant  (i.ia  and  Electric  committee  invite  otT'-r-  for  four  ISl)  i.ii.r. 
(Dick,  Kerr)  double-acting  tandem  gas  engines,  four  ■>T'Okw. 
(Siemens)  continuous-currunt  dynamos,  two  CO  l.it.p.  (liick,  Kerr) 


double  acting  gas  engines,  two  SG  &kw.  (Sienien.s)  continuous  current 
dynamos  and  compriHsed  air  starting  apparatus.  An  advertisement 
gives  some  additional  iiilurmatinn,  aud  full  pitrticulaA  can  be 
obtained  fmni  the  city  ekctriciil  engineer  (Mr.  \°ictor  A.  II. 
M'Cowen},  Eist  Biidge-strcL-t,  Bel(a.><t. 

Works  for  Sale.  .\n  mlverlisement  gives  partiealars  of  an  exten- 
sive enginrering  workshop  in  the  London  suburlxi  which  is  for  sal4 
with  or  \villiout  niochincrv. 

"Hart  '  Accumtilatora.— A  well  got-up  catalogue  and  price  list 
of  "Hart"  sceuniulators  is  just  published,  in  which  particulars  of 
the  various  types  of  these  celU  are  set  ouL  Inttruclions  for  erecting 
Olid  working,  and  a  sketch  plan  of  the  general  orrnngcmcnt  of  the 
battery-room,  i.s  included,  and  the  catalogue  is  altogether  an  attrac- 
tive and  u-scful  publication. 

Inverted  "Ark"  Lamps.— ML'3sr«.  Jahn.s}n  and  Phillip!)  have 
just  issued  a  circular  dc-^cribing  an  inverted  enclosod  long-bnming 
"Ark  "  lamp,  recently  introduced,  for  which  reveral  advanta^-(>»  are 
clainKd,  particularly  limt  the  lamp  is  short  in  length  and  of  pleasing 
design,  that  it  will  bum  on  any  circuit,  is  nuppliud  with  internal 


reiistance  or  choking  coil,  and  tb.it '  ni>  '.li-^dof  construction  enablei 
an  ordinary  arc  Ump  to  bo  alterci  to  tjur  iuvettcd  tj]>e  by  removing 
the  outer  globe  and  in%>rting  the  inverted  rellecUjr.  The  makers 
atate  that  this  is  tlie  firH  inverted  kmp  made  on  the  "encl<»e«l" 
principle.    Gur  illiistrution  fhows  the  lamp  with  inverted  rettector. 

"Mackey"  Incandescent  Lamps. —An  illu!>tr«t«d  price  list  of 
incandescent  lampa  (high  and  low  voltage)  manufin^tured  by  MackeyV 
Electric  I.Amp  Co.  U  now  ready.  The  ii»t  is  well  got  np  and  a  good 
variety  ol  lani]n  is  .shown. 

B:^rta  of  Electrical  App&ratos  and  Material-— The  following 
list  gives  olTicial  particulars  of  the  exports  of  liritLih  manafactured 
electrical  ap]>aratus  and  material  (including  telcgniph  and  telephone 
wire  and  material,  but  not  including  <loclrical  instruments  or 
machines;,  which  are  not  seponitcly  spedfied)  from  Jan.  9  to  Jan. 
with  the  porta  of  de«tination  :  - 

Africa  -Bnru.  £213  :  Ca|ie  T-'wa,  £299 :  DurUtn,  £608  '  inclacling  £127 
telegraph  maluiiall  ;  Rtut  lyimlcm,  £19.  Auttralntia — .\<]<'lu(le,  £218; 
RrisbaiH-.  £30 ;  M<^ll>>uni<-,  £47S  [telegrxph  win- 1  -.  I'erih,  £58  :  Sydney, 
£4.563  (iix-luiUag  £70  lelcgr»i'li  nittterml'i ;  Wellingiim,  £433.  Cri/lon-  ■ 
i-,,l.,mb..,  £73.  C*ina— .Slmnijliw.  £165  (incluiliiig  £100  t«l«gr»|>h 
wire).  Dtnmarl- — Copenhagen,  £187.  (<Vriiwi«y— HumWurg,  £400  (tele- 
Kraph  material  I.  (>'>''"m//<<p,  £14.  V/of/oiiW  -  .VtiutenUui,  £lo0.  Inttict — 
BumUiy,  £53  ;  Cslcutla,  £959.  .V'utnr.i,  £490,305  (telegrsph  miteiiaJ). 
PoHusi-il-  l.i«b..ii,  £9,720  (telegraph  cnl.lr-1.  /tmtia  Si.  l'''i«r«liurg,  £57. 
.St.  rii.<-<-.i/,  £2.503  (televjiaph  material),  .vi-iw— )l.iDgli..k,  £225.  Ti.lal 
£511,567,  againet  £14,032  ia  the  correiponding  wei-k  Uut  yrar  ;Jan.  10 
to  Jtto.  16).  

PATENT  RECORD. 


Thr/oVovinylUl  of  ApiJitalimit  for  Pntenti  anri  Sff^caliom  puUMrrl 
hat  Ixtn  ttmfitrd  fur  (All  jwmal  hi)  Messrs.  J.  C  Cmm-mas  A  Co., 
CharUrfl  Patent  AgentI,  of  7",  Chancery-lnnt,  W.C.,from  xehon  nny  (ii-.ii/. 
aUt  infomniion  in  connniian  Meilh  Palctili,  Dtti'jn$,  and  Tmd<  Murli 
may  bt  fAUiined, 

APPLICATIONS  FOR  PATENTS. 

>'0T«. — Th(  iin-ffrmfniioiK'/  Ajiiivyitlont  art  not  opm  to  puUic  insperllnti 
until  itftrr  the  ii'ctjttaac<  oj  the  compittt  S/ieri^fati'jn,  The  wnirt  tcitkin 
partnthext  art  tkite  of  communicUart  of  intrrntiont.  H'Afii  eomflde  tperi. 
lienticn  aftimpaniet  application,  an  atttritJi  ii  afixtiL 

NoTeml«r  13,  ISQO. 
20,439.  O.  Kkktmaxm.    Louduti.    Iinpnni-iiients  in  electric  firD  olannii. 
20,466.  EvKii^HiD  AND  VioN-oLES  (T.TU.)  sud  S.  KvaK-^uii'.  l/ondon. 

Impruvcd  electric  iip|Mntu<  f<  r  expluding  miite*. 
20,471.  J.  It.  Jones.    Untdon.    ImproTemcnts  in  or  rrtnlliig  to  oonnectora 

fur  electric  wires  and  tin-  like.* 
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ao,5M. 

SDiCA 


20^73. 

num. 


ao,m 


20,767. 
20  759. 
20,76L 
30,764. 

9D.779. 

a0,797. 

K.BQO. 
20^C8. 

20,85a 
20,86& 

sx>,m. 

20,9%. 
20.929. 
iOfiih 

20^2. 


20  y -.5 

ao,s6o. 


KurtmUr  14,  1900. 

.\.       T*fi,nB  M>r|  K.  STr.«t-    Olangow.    I:n|rrf^v'}iii.:'iita  m  and 
a[  r*ri-iii;ing  to  diKtribuliDf;  lioards  for       lii nl  l^'l  uit'-. 
R.  F.  Uau.  fiirmiBgiwm.   ItanrofeoienU  in  nuu-kiDC  (ilusi  (or 

A.  B.  DiAir.  Loodini.  An  improfcd  VMmtm  lute  far  X-ia; 

pixxtuctioD. 

Bhitisu  Tuomsok-Houisto.'*  Co.  (I.td.^    J,ondnn.  ImiiruTimeoU 

in  bigb'poteotUU  line  switcbea  ffr  tlnt-i-  rurrenli^     iK.  M. 

Kewlctl.  I'uiled  SUU».;' 
K.  *1atb>,    LoodoD.    A  method  of  aud  a;       '.ut  for  lh«  M!|nri- 

tloo«f  famnigiwtie  sod  dkmaKiietic  awUrial*.* 
Ibm   raktmn  Tujiriiaita   MA.ti'r.\cTi  ki.n*.    i'<>.  l^nrNw. 

Im|>i'Oveiu«nt«  in  smi  relalint;  to  com*  int  i  <<  l^jlii  ii<-  iin<l  tloctric 

bell  Lircuili-.     '    ntrliner, 'itrmamv  ' 
W.  H.  HannRUi.    I.ood«Ni.    im|Hoveiii«Dl«  ia  ci&uk  ■  ootroUer*. 
J.  A.  FUHOM  Md  MuMMIi'k  WtUUM  TKE'itiAi'ii  Cn.  I.m). 

Ijoudon.   lasjaror^tneBU  In  i^iprntni  lor  iignalling  hj  wireU-w 

Nii-.Mnber  15, 1900. 
\V  tl  It  Ki  ii  K;-,     I/i:;:).:.;!.  '.mpT';:  m,  td  in  tit»  IHIBUI  of 

pl'avil.^   til''    rvlimjrr  -ir   utih'.'Tilj:!/  f-ti''  r*^iird 

maitM*  from  tbe  c)~iindvr9  u«c«i  v^iili  itituun^nphh. 
R.  Sm-ni.  BirkeniMtid.    OrUin  iuipr«*Ma«BM  111  awrim  Inr 

portable  eleotric  etbhti  in  CQmMoiiliun  «Mi  ttUMS  tat  baipa 
H.  nr  n-i  and  I>  LAivim.  LomiaB.  Infrmmnto  lit  Mitanalla 

e  F  iriu  'arriiges imd  ■ppfiuMM*  for  tJb*  InkMpMt  «f  Uiglit  fooiM 

or  traffic 

Novcnib<»  16^  1900. 
M.  B.  Rtav.   0<>lu|;iie.    KUetrie  eitrmiDg  machioi; 
W.  I'.  Thoufhox.    Ijver|x>ol.    ImprovooMiita  in  flrio 
with  phuDcigr»ph*  or  other  like  iwuod x-prodaangi  I 

(F.  Mym  «•(>  H.  aagUtt,  United  SutM.)* 
ftemmhn  IT,  MM. 

E.  VAX  Hj>'i'?Tr,    Miinr!^M»«r,    lT!iprr>T»tnfit«  in  Kppnrntus  (or 

geoermting  ji'.ilsA'.ivr  ■  niiKijint.  >t\*^  lu'^  r  jirtu'.-i. 
1^  v.vN  I-Ia  vxkn.    Mitochealer.    luiprutemcitu  iu  miu.iun6i  fur 

generating  oiiutuit  elo  lric  curreot^. 

I>.  K.  B.  Coijts.  >!urt»ii'i]Q-TreuL  A  ueir  metbud  of  cati&U-uet- 
iti<  (|r  'rical  o*lli  of  the  Lc«1wmIiv  tfp*. 

A.A.'-'  r^T.    Birmtnihui.    iMpOTinMUl  fa  liuAt  lUlim  Uc 

invAndwcent  electric  lamj/ti 

I  .  \V.  KitMi-.   IlirmingliHk    iBflWMttml*      W  nhtiaiK  to 

elccLiic  Uotp  huHf  ra. 

S.A.B*un.  LondoH.  iBrnmaaitouivliKtrietvelBiDp*.* 
t.  A.  HiAST.  Loodon.   IiD|iro*«nNiito  (o  «ln(ric  tre  lampK,* 

O.  Kei'.kr.  I^nduD.  ImproTemeDtarcUtiiigtoiinuEd  m«giiif}ing 
appliances  for  telephoned,  phourgrnpbs,  and  the  like. 

Kaxoler.    LoodoD.    MiDUfikclure  of  n  priniT  frr  jm  luHitg 
if  i.iliou  bj  eleitrieity. 
J.  H.  PEa}>isoTt>x  and  Y.  Yjitki!.    Li>iuI>jii.    Iinprovtucnia  in  or 
niUk electric--. I  Ijur^l.ir  »l:.:ai».* 


.r.  HotKjSOM. 


Xoveiiibcr  lli,  IsOO. 
('.  V.  DrTsdali.    New  BaineL    ImprjTetnenla  in  ud  rabting  to 

arc  latiipi  for  jn  ojeRtioii  purposea. 
J.  Sc  nviOT.    I^idua.   ImproYcments  in  electric  liti-p«  for  u»c  in 

i>h"ti>gr«pby. 

H.  H.  Lake.  I,<>qd<>n.  Iinprovemrntii  in  eleclHcal  •ignalliag  f>ir 
railiipajFa.   (L.  OImt,  IUI7.J 

H.  K.  tiiiKROitT.  ixmdoo.  ImprovwMail*  In  tlMwuttlwIureor 

carbon*  for  electrica]  and  alitfr  pvrpMtL 
A.  iMtilHHKsn.    Uiidiio.    I«Bpriit«iiNBtt  in 

iod  traiumitting  amagnMntii 

Kowmbcr  90, 1900. 

CiioMrToK  *  i  "o.  (Ltd.),  S.  L.  BiiLstojf  and  A 
( 'hrh^i^i  >  I     ltu).'iv>vemeiiti  in  electtic  aix:  lump*.* 

\\ .  I'aiBKUi,  K.  Si'iiLoHKA  and  H.  K.txr/.  Mancbeater.  Imptuve- 
meiita  ill  ph<  iM>^i-«jjbs  atid  tJie  like  iimtranienla.* 

il.  K.  Kvass.  Wuolfuixl  (ireeii.  An  imiptuved  omIImrI  of 
IHtH^MItlaig dining  Ub!«ti  %iA  (he  like  fay  chclrMljr. 

yf.  Pnncn,  KSi-hlouka  mul  i;.  KA^rrz.  MMwheww.  tepww. 

mentii  in  '>r  appliuible  U>  ih>-  diapbraf^iun  or  membrAncva  <>f 
anagraph*  aiHl  the  bke  in^lruDHiit'.* 

Tui  Uuntaa  TMUxaon-llotnitoM  Oh  iLro.).  I^uudoo.  Iiuprove- 
■wntam  nst*tMfl(  awtor-CMitrnl  «*tn*a.  (If.  W.  nur,  UuiM 
Slate*.)*  - 

Till  Biimtn  Tii()N8i).'<.ni>imiM  C(k(Liiii)b  Loodos.  hofn**- 

moaU  in  eafety  dcviuvo  for  elastrio  OMMr  COOtnl  tgfMMtK. 

fVI.  W.  Hay.  Uaitoil  Sr-ito»,i' 
I    AoAHS  Uasda!  I .  I.  11.1  11.  ItuproTciiients  in  electric  telegrnphe. 
C.  .Vdam.s  Kasdai  L.  IxMidon.  liiiprovcincDta  io  electric  teJephuuy, 
Kvrariib'.e  galrani:  c«lla  ar  ag .called 


T.    .\.  IvDISlJN. 

stxiniife  bdtierie!^.* 

ll     (•  .  .k.      I  .il,.l..D. 

II  IL  1.1KK_  ;...U'. 
eleclric  Umw. 

F.  Moom.  Mod 


TfQ[ir«>Tfrm#Tit-  Ed  electric  cablok 
u.      :u:i;i'jv.'Luciit«  telMiug  to 
V.  I'luJ.ur.l,  (  uitedStaUa.) 

imi.r<>v<'  i  moatmoUoBatttoeUieaMtar. 
Movenil^r  21,  1900. 
R  T.  Hwilli     LoBdaa.  lH|M«H«la  ia  polH  .for  aloetric 
nBwiva,  alaotrie  tigbte  and  Maplua  aai  |tl«gim|lt  Inaa.* 

R.  K  Halu  Biruini;liaai  laapmaiBCHU  lit  pinv/ laUaiiM. 
J.  T).  WHiTi.  n&lhill,    ItttpwMNitU  !■  t^pawfllcra  and  in 
printing  teUgp»fiMt. 


21,022, 
21,025. 

21,026. 
21,027. 

21.028. 
21,029. 
21,030. 

21,016. 


J.  li.  lli^iKiK.   Luudun.    Impmremant  Tclating  to  the  eMftatian 

of  tlie  Seld  magiielji  «f  rli  .1 1  i  iterators  and  electric  mntorn. 
Thh  BRmsH  Thoji-sos  H  m   iHv  Co,  (Ltd.).   I»n<l<ia.  li7ipri>Te- 

lu  nla  ia  eleetric  lailway  aritem^  and  awilcbea  tlier«f<>r.    1 F.  W. 

HID,  Uaitad  SMitM.)* 
Thb  BainaR  TMOHtoer-BiMJtlM  0>  (Ltd.).   L-mdoo.  (nipnn*- 

mtaU  ill  electric  railway  syslftua.  ( \V.  It.  PiVtter,  I'nited  SlateiL)* 
The  BaiTi.tii  TiiciMtDX-HouHToM  Co.  (Ltd.).    Lnndoo.  Impiom. 

menta  in  ground  dete«?lt«r«  fur  electric  cinruils.    (W.  U.  Trati. 

I'nited  States  )" 

Tbb  BaiTimi  TIIo^lsl)s•Hol-.|^^w  Co.  (Lm).   Loodou.  Improve- 

BcnU  in  electric  rail  my*.   (P.  Kamawmh,  L'aiied  Bcataaj* 
Tm  BiiiTOB  Thombox  IfotrgToa  Co.  (Ltd.).  Loodoo.  ImpfOf*. 

meotain  taclioiueter*.    i<'.  I>.  Ila«kin<,  I'nited  Statea.)* 
Tui  UitiTiaH  TaosuMX.UodaTo:*  Co.  (Lr:  .    I..itsdou.  Imprcrvt- 

mcntain  electric  r«ilw»y».    ;\V.  1'.  Potter.  United  Siute*.)* 
Tta  BkCTiBH  TuoMrtox-HotisTox  Co.  (Ltd.).   Londua.  ImptDve- 

■Itota  in  •yalema  of  clecUic  motor  cmitruL   lA.  H.  Anu«Uvn£, 

UoitadSU-o.i* 

H.  M.  KaiMoNY.  t...adHi.  ImFcofaiBCfl.ta Ib a«Hch«*  daclrir 
laiupa  and  th'~  ''\l-r- 

T.  A.  R'm  m  l  A  iiAam.  Loajaa.  IniwnBanta  in  daetria 

•n  Wmp  carboor.   

VoawilNr  8^  MiBL 
0.  SrtmTii  aad  W.  H.  W^oo.  BSroi^iliBii.  twpfo«atnantt  In 

etrr-tri-Hl  cdllng  niaes  for  auapeodad  and  llfca  ittingik 

r.  H  vij..   M  allelic  iter.     ImproveaiaatB  la  ar  applfekbte  la 

electric  cvnvertera  or  tnnafn.-mera. 
T.  PKSCATnRaand  TutTi  oon  A(xiiitiij»TnR  r.i.   r  in  ;,    I,. ml  in- 
ImproTcmenti!  iu  tba  maaufaeture  ul  platea  (or  Moondary 
batterien. 

W.  WATSOit  and  R.  PMacK.   Lmdoa.  ImiavMMTnta  in  alnciii» 

motor  itartinR  ajuurAl"!^. 
J.  Mri'BASr.    l.'Tnli'M.    l:;f,  ir  Iji  1.:  j.rr.  i-^i,  •  ,r  (li-^  ;:ro:-:iii;al,ii>n 
oi  nwtala  tad  alloya  Inm  their  lolaliMiia,  aa  aUo  foi  tbe  doiKiit 
alntatah  ar  allaya  aa  athtrtaatab  ar  aHoya  ar  aa  ' 
ataare>.* 


SPEClFiCATiONS  PUBLISHED. 

,  at  dia 


foiaanf 


81,100. 

at,m 

91,140. 


N  i  .T«,-AU  I 
8d.  each. 

1899. 

91,M&  nHiTf^ii  TiiOM^on  liix-^Tim  <'u.  (Lni.i  iSptrry^  ( °<iu(nlUI>g 
elf'L'tKi  m-'-tnr*  i'kI  f'l  _(ri  ^ill'.  pro|ielli.-J  railvrav  traiai. 

22,555.  Britimi  Th  >r,.iv  II  i  ,T">  i  ..  Ltd.)  (rotter;.  "  Kle«trlaal  dloUl' 
butiun  aud  d'artin;(  rotary  elev^riu  omvertetv. 

a«»19{b  WamaraadlliRWLBucnicTaiMitlAit).  Gl«ctrl«iil  iMiiiiaa 
deaBaad  iadleaUna, 

24,6115.  RoAETiQvisT.  BKRQTiTtii.  aad  YoDM.    AttttflHtle  lioad<«ltttlag 
apparatus  applicable  to  ayadiiMaaa  alUroatuig'camiit  iiii)ton. 
I>I«BT.  £l«ctrio  an  lain|>«. 
Scaoun.  Elaatriaiitoandescent  luajaL 

1900. 

\ViiiTiL«r  and  Whitelkv,  Jun.    ICtectrioilly  openitcd  clip  to  ba 
einployeii  in  madiine*  for  tenlcring  nn<l  atretchiog  fabrica. 
Mi.PAUl.aN>  and  Heid.    Autointtic  nude  aiul-brcak  fur  electric 
ciixnjite. 

216.  lini'iii  AN     M  inuf..!  lu'f  I 'f  active  in»*j  f  r- jt  uiUtor  bitleriea. 
267.  I  .iA.iMi.uv.  I  i.ANbit  '.'.^  nil  I  I.'raMshaw.    .MfiiiH  (ur  adjiietiiig  or 
regnlaliog  the  tliiflea  or  corari  employed  io  comtaccimi  with 
ntaatiiB  Eglbli^  ga«  lights,  aad  atltaaa  lar  tiia  iMipaaa  at  aaaaan- 
tnltng  and  dUuiiog  the  light  tliarafnmla  aaj  daavad  ariaqaind 
direcUoD  and  apparatua  foraffectlDg  the  same. 
Lake.   iSbarmaii.)    laGandaMence electric  liinpi. 
\i'  •  t?;<v  iiv  !-T.   Kluid  imuura  ibarato-dynaoiie  aagtnaa. 
1'       .   i.:L:iiiuinf  aaadiiatanaadarraitara  ftNrafcritaaddaatrie 

CTitdoctora. 

10;MS.  Mo«MT.  {^ilallngtilagMpliafparatM. 

13,W6.  Shoioui^  aiid  aaaoiimii.   AatnoMtic  tieftrio  Mocbx  ayatant  A* 

railp  Klda. 

M,10L  Hkvn    i.s    ■    ^  Arl«y  and  Andtrsoa.)   Ouflu  ur  baKoa*  tor 

eleclrii'^1  purpjee*. 
16,6o6.  IUaS,    Kli><!ti  ically-|icopell<><l  mnttimdlcle. 
16,69S.  ItRiri""  'rinmsoN  Hoi-srfiM  Co.  'Ltd.'i  (Hoflinanu'.   ContlnH  llowa 

lor  clt'^tric  rnilwuv^. 


24,097. 


81. 
163. 


858. 
3,15a 
8,06L 


COMPANIES'  MEETINGS  AND  REPORTS. 


Broah  filMtrloal  En^ioMtin^  Go>  (Ltd.). 

Aa  cstranrdinaiT  gananil  nMataw  of  the  ahtnbaUhia  af  Uda  ContpaBr 
wa>  lield  on  Moud«v  to  coMidar  aad  adoft aa  agreaisawt  aiih  Aa  Bntlih 

Kicctriv  Tract  i^'D  c.>.  il.vi.).  Mr.  J.  B.  BiAinwAin,  Junior 
i?f  tli.«    inpsDy)  praaitlad. 
11    s  I  '  ;  :  I  1 ARY  (Ur.  S.  Braadkaak)  ItaTfag  nad  tilt  1 

tag  tbe  nieeiinp. 

i'be  CHAIRMAN  aaid:  lientlenien,  we  are  met  on  thia  oi.A~auoD  I 
the  afcraaataat,  which  we  recunimend  for  your  adoption  between  Una 
•  ^omjiauyaod  the  P.nhnli  Ivl- tri  ' Tri.-ll./i:  < '  j.  1-  uti»  nl  such  importiinor! 
that  w«  did  13' f^'rl  jahiilie-lm  i-iil<--i'iui^  in'''  i'.  vulhuut;.  l-ui  Mitiicliiiii  ,  and, 
at  it  involvet,  if  adoi'tiMl,  lb«  rtlinantui  of  some  of  jour 
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IMrootoi*,  «•  hm  Mfc  Ik  MOMMb?  to  take  jno,  m  tk»  ftdkil  ■aoner 
fomiM*,  into  ovr  contdtnoaL  Tliia  agreeuienl  ii  om  wUdi  m  ivgard 
M  bciog  decModlf  in  Ibe  inttrnU  of  the  Bnuh  OMBpnDy,  tai  ttut, 
I  think,  will  be  obvioiu  to  you  at  oooe  whaii  JOU  ooiulcler  that  we 
have  been  er^i|t«><1  fc  i  \hf  !»st  two  ;r  ihne  jean  in  uialcioi;  Uiige  ezten- 
elooa  Xn  our  s^^Tkn  I.outihLiut uu^'b.  in  deTeluping  erery  cImi  of 
tractiiio  |>]atit,  to  ituil  uuw  »>.<  cJuue  jtmong  En^Uh  maoufaoturen 
are  in  a  puiiitiuD  to  tuppi;  evenrthing  Dcoetmy  u  coBotction  with 
«:«:tric  tramwaya.  We  out  only  Imild  the  geaerston  and  (be  cngiar* 
fur  ilrlvinn  tlu-p),  liut  u'ni-  Luil.l  thn  tiin!nT'!,  !h«  cootrollfTa,  and 
thr  <:iir   ImH-'i,  .itsil   v,r  arn  niiw   lUn  thv  tracks.  SO  thai 

at  the  [>rcMnt  lime  (he  Falcon  work*  can  turn  out  all  the  jJaot  con- 
MeM  with  tlwlris  tnimmqii  firm  beiciiniiiig  to  fnd  of  Britfah  maou 
tuebun.  The  IWiti»h  Rteotric  Trietioii  Co.,  in  tite  other  hand,  i«,  without 
doubt,  (he  loatlioK  Kritith  cumiMoy  tbat  ia  eugaged  in  the  biuineea  of 
rlrctric  trac'inn.  It  i»  the  moat  powerful  origaiiiBatk>a  of  the  kind  we 
have  in  ttia  oouett7,  and  it  *r.rjjr>.  nt  fint  Uuab,  very  detiraUe  (hat  the 
leeding  liritiah  traction  eoni]cint  •liuul  l  ally  itieU  with  the  lewling  maou- 
f Bcuuiog  oiHD|MD7  for  their  mutual  benelit.  Thia  i^pwoHnl  which  you 
mMkad  UtdufkbhdtgmOlhm  Ihi <flk(i «f  Mtanlig ttr  «•  tk«  wboW 
of  tlie  erim  for  «lMtrMl  phat  wUeii  11m  BrMA  RlMtrle  IVaethw  Co. 
mnj  bn'"  to  giro  out — «  vtrv  Inrge  nhare,  in  fact,  of  the  electric  traction 
wiirW  »!iich  will  be  goiuf;  in  thU  cuuntr}'— and  of  rinideriD);  the  cafntal  wc 
ba%'e  expended  in  puttUK  down  motor  (hope,  truck  -fhopf,  mii  ^^hr^ 
addition*  to  ourwurki',  lmme<liatcly  remunersliTe,  au<i  ^eciirinL:  a  c^rtuiu 
a»d  steady  st(«am  of  order*  for  our  work*  in  tho«e  dejiaruajeuts.  Tti«l, 
in  itmU,  I  tbiak  wiU  axre*,  ia  danrable  from  the  point  of  view  of  tbia 
Oeamoy.  B«t  th*  Kritiah  lOlectric  Traction  Co.  oatorally  aay,  "  Well, 
gentCtinrD.  if  we  are  going  to  sive  jou  the  wtwl*  uf  uur  ur.lera  we  ahall 
n'^u  rr^  i>  inp rn  <  j  fii/vo."  Tbat  i/Hid  pro  '/uo  wi'A  like  (lia  form  of  a 
6  per  ocnt.  rebate  on  all  Ih*  orden  they  place  wiUi  ui,  either  directly  for 
thMNbHOTM  hihilt  «t  llMir  aHMlated  or  alBliateil  wmtiiaBie*.  The 
vmMmit  wUflh  Um  WSA  BIbMKo  Traction  Co.  feci  in  the  Bruah 
Company,  and  their  ability  to  give  u*  a  large  amount  of  profitable  wnrfc 
in  tlM  near  future,  ia  diown  by  the  other  cUuae  in  the  agrcemeot  whluh 
pnviin  (flit  they  shall  be  iepreaeotod  «m  thi?  Il.uinl  nur  <'om[>an_v  !iy 
tli'i-*  K^lj'l'U-f".  -""J,  further  than  Ui.>t,  witil  thn  of  sri  nmiK  mimr 

portion  of  lite  uiuuufacturing  i>mG((  for  them«elv«>,  they  are  wilitos  ta 
tato  awny  ordinary  abares  id  Urn  Uoaqwaf  ai  our  ahareboldera 
dMOea  to  let  them  bare  at  what  {i  appaicBily  a  hir  exdiaoge — their 

pr»mt  mirVi:'-  jirice.  Tliat  i«  to  gar,  they  aff^r  to  piTe  to  any  B!iir<>hnM<'f 
whn  ikr'*,  ■iiic  liritiah  Kloctj-ii-  Trattic  u  shBre.  carrA'iiii;  tliviJfnJ  hoin 
April  1.  laOO,  in  ciebangefor  every  seveu  and  a-balf  Brush  •tiarea,  carry' 
log  dividend  from  .'an.  1,  1900.  Of  courae,  tbia  offer  to  take  your  aharta 
ia  a  purely  optional  one  aa  far  aa  you  are  cuneerneil,  but  it  ia  not 
o|itioual  00  the  part  of  the  Tractinn  Company,  beoahae  they  undertake  to 
(like  any  quantity  of  (he  onlinary  ahare*  which  may  be  offeretl  on  tlioae 
terrn«  to  th«!T.  Tr.  ynu  it  ia  i^pti'^aal  witetlter  ym:  pn-Ur  t"  k'H!]:.  your 
aiiirtM  A"*  :u...v  or  tx-jiiili^e  ttitui  lur  Triictimi  ^liarw  an  tlw?  trr'.uf  ul  t-lie 

circular,  au  tliat  yuu  »«<>  the  rraolioti  Company  io  (hi*  agreement  givn  the 
■UOnsMt  poodible  proof  of  their  faith  la  A*  tetBN  Ol  tlM  AnhIi  Ommaf 
wlen  ibey  iiraeticBlly  oOtT  to  buy  tba  «1iaia<if  yMroHloarr capitaL  iaS, 

I  aup|Kiae.  fur  the  s.ii;  .?»i  i<iry  working  of  tbia  agnx^roent,  we  09gb(  almoet 
to  lio|ie  that  thera'  %i  i  '<^  n  oonniderable  number  of  Uruab  afaarehnklera 
wiUin^t  to  eirhmmr  i  heir  -harr",  m-.  in  nthw  word",  sell  thnn  fn  th?  Tt*(- 

tiou  Company '111  '-iic  tprni"  mcol  til.  lu>:Aa*e  it  will  be  nl.viiju,  tu  jun 

(lint  the  larger  t:w  intcrcot  wlii.jh  da:,  Irn'tlioa  Company  h&it  la  our 
ordinary  obaroa,  and  tbeieforc  in  our  maoufocturiug  pro&t#,  the  m'>re 
likely  thay  are  to  continue  (bi*  aKrceineot  beyotid  the  period  at  which  It 
ia  poeaible  to  terminate  iL  It  would  nnsur  iu  fur  Uiu  Kn-t  i.irs  t-i  liicul 
over  the  HrM«h  CN>mpaoy  bound  baitd  ami  I  n.',  i  :.  .>  'I  mc'.u  n  c'lnpiuiy  mi 
naUor  how  powerful,  aLd  therefore  yuu  will  notice  there  w  a  nromlon 
iaavted  in  the  agreement  that  il  oan  be  tomlnat«<l  at  the  <-nd  of  one 
year  by  either  party.  Tbat  Is  (o  aay,  it  «•  of  the  Itruah  Company 
moaider  at  the  liud  oi  a  year  that  the  Traction  Compaay  have  not  given 
ua  the  full  volume  of  nrdri-a  they  umlertook  to  do,  or  if  we  are 
for  any  uthrr  rimiMfli  f^i«!*R»!!«*inl  with  the  wnr(.in^  of  tb«  nt^reefn^iit, 
we  ciui  eiid  It,  If,  nn  ttic  iithrr  hand,  the  Trif  tiuu  d  h,^\iiy  are  dis 
wtiafiod  with  the  agnement,  they  altocao  and  it.  That  is,  it  is  an  agreement 
*Ucli  «iU  (iipaad  for  ita  nnoaai  ia  (MifciBK  lai|a^  vfat.  Om  ModwOt 
«Ueb  tiM  two  partus  put  iato  ft.  We  um  tbomtm  a  eooultnbia' 
number  of  letter*  of  inquiry  from  abarehoMerx  who  appear  to  have  mlo- 
undrretood  the  a;,;r'-eni'?nt,  iti--iiauLdi  ft^  they  set^ia  to  think  (liat  if  it  ia 
adopted  to-day  they  will  be  bound  to  excbange  Ibeir  ahare*  for  aharta  of 
tbe  llntiah  Electric  Ti-^tioa  Co.  That  la  not  the  caae  at  all.  If  tUa 
sgreement  ia  adopted  what  will  happen  will  be  thix  :  Some  of  your  Pirvt:- 
tora  will  rMi^n,  and  the  Traatioa  (jompany  will  pay  them  a  certain  oom- 
peiwatioR  for  t^vesr  doing  a«,  in  order  to  oiaVe  way  for  three  gentlemen 
uumiU'UtMi  liy  llie  Tr^tlon  ('otnpaoy  tn  rrpr?wnt  »h*»m  ?m  o»irMiir?^. 
Theo  vf^-  n^iiill  r^'iieiTo  a  large  block  o(  oT*iiT-«  tur  iji-unr^.il  p'.k:ii  irnn,  tho 
Traction  Comjiany,  aud  w«  ahull  aaturaliy  manufacture  that  plant  to  the 
bait  «{  mtr  tMng,  Than  a««nr  riaifihsldar  ia  tba  Bmb  Oamgiaj 
wfO,  far  a  esttaio  jqwcfScd  parM  of  81  iUj»  altar  aotica  hafa  tka 
option,  if  be  i>  to  inclined,  <>(  ac^a^pting  ooe  Biiiiab  Klectric  Traction 
share,  carrying  diviiend  from  Apiil  I,  1900,  in  exchange  for  every 
■even  and  «-bi>lf  ltru«h  ordinary  ahar***  tfsul  hr nnw  fti  !  csrrf  inp diti  Wiid 
from  January  1,  liiOO.  You  will  »cr,  il.oHi  >-',  tlicro  ar.:  i.m.  tliiuufi 
which  will  inevitably  happen,  and  one  ibiui^  whivli  u  itpiijiuil.  it  uut> 
happen  th*t  not  a  Mngle  ahsrebolder  <lecid<«  to  cxt-hangv  bia  ahare*  on 
ttxiie  tenna.  It  may  so  happec,  on  the  other  h;<ud,  that  n<iirly  nil  our 
ahareholders  decide  (<■  do  so.  Therefore,  (li'j  in-?  Lliirji;  uui;<:j  i  w  iih  rt:.;ml 
tn  this  agreement,  ii  adopted,  ia  tbe  extern  uf  tLt^  inicrmt,  lu  jr"ur  unJiauy 
shares  wiiidt  will  ba  eetjuired  by  the  Traction  Cuuipany.  That  a  matter 
BoaaaaaalaftMw  It  wiU  depaad  an  the  individual  ^refereoca  U  sbata- 
hollar),  )C«40Kh(  theaa  wbotUnk  thajr  aflldabetlartobaiataraitad 


In  a  naattia  tm/mi^^MA  k  Ig— gld  ia  noaiofa'Di:  wgikiog:.  ivnd  ibb' 
nins  aleeiri«d  taaOM  fa  diMMat  narta  ot  tUi  eouji'.ry,  wlU  .wcopt  tba 
excbaage.  Those  who  think  that  the  Brash  iharaa  will  be  more  valuable 
than  ever,  now  that  we  are  io  alliance  with  the  m<»t  powerful  Tnetioo 
company,  that  we  nb»!!  h*ve  a  Urn*  tOM*  of  onleti  »eeiir«<l.  and  that  tbe 
expenses  will  be  n^luceil  c.ini>Oi|Keully — tliune  whu  uVv  ihitt  view  and 
consider  that  their  aharei  will  be  wunb  more  wlien  the  agreement  ha* 
been  paaaed  than  prevhnialy,  will  hold  on  to  their  llMMa.  It  te  aMO  la 
tbem  to  adopt  which  course  they  prefer.  I  do  not  tMak  I  aaad  add  mj 
much  more.  The  agreement  i«  •iin[  Ir.  Tl  mejf\y  atnooota  to  an  active 
sllianoe,  as  I  pointed  t>u'  ut.  coTntnrni  rmrnt  t^twnrn  the  moat  com- 
pletely t<|aip|ied  British  electric  manufacturiog  c»mpaoy  and  the  moat 
po«'«rful  ilritiah  oampaay  irilish  ia  finaneiog,  promoting,  and  working 
eUictrioal  tramway*  in  tnu  oountry.  That  that  agrecineot  will  faa 
mutually  advantageous  we  all  believe,  if  it  ia  worked  with  goodwill,  and  to 
aacurv  that  it  ahall  be  vrorfced  with  mutual  goodwill,  «e  propose  to  alaet 
to  a»4l*  f  u  iiur  IIlsihI  thrw  nomineca  'if  tb-  Trfe.tf  -n  C  in^jiaDy  in  of 
some  m(  jour  ijAn  iHrti-U^r.-.  "liu  I'.av*  Umui  williun  Im  f»i.il ilnic  tiiia 
arrangement  by  placing  ttieir  aeaits  at  the  diapoaal  of  the  sharvbolders. 
If  yott  adopt  iMaagrteaitaH  and  aaaapt  tiM  najiBaHiwi  tt  thoiaofnar 
Director*,  tba  IVaclioa  Obnpaaf  win,  tm  thair  part,  eempaBato  tMaa 
Directors  for  resigning  their  seats  to  the  extent  mentioned  in  ihc  af^reemeot. 
A  euni  of  £2^250  will  be  dividcil  aiuoogst  tbem  as  eumix-nniuiou  fur  loas  of 
ofTice.  In  their  place  you  will  noV^'l  to  Me^t  t!tr»  geatlemen  nominated 
by  tbe  Traction  Company — I  .  inl  V  nui  of  lhirrn«(l><n,  Mr.  (."lareooeShirreff' 
Hllt<>n.  and  oar  present  geiKral  iuftoagir,  Mr.  IC  I'ercy  Selloo,  I  wQl 
conclude  by  moving^ — 

"  That  the  agrctnrnt  ttuidt  trith  the  Briiith  Oetirie  Trarlian  Co.  (M.), 
d'lffrf  /nt.'Mri,  3.  1901  U  .jw.?  )■»  herthif  approful  and  adtyplrd," 

.Mr.  .',  S,  lIAWi  'ItTH  ■«  I>ireetor  of  the  Eriti«h  Klectrij  Tnwtion  Co.) 
said :  The  Chairman  has  »j  fully,  aaeurataly,  and  dearly  expUunsd  (hia 
agraaMat  to  yaa  tbat  it  la  aaamljaaaaBBCTte  mo  tetof  a  aart  fa 
support  of  tba  aBaUda.  I  tUiik,  boavTsr,  ai  i  baia  beaa  awiroted  af th 
you  in  this  busineHS  lor  14  years,  and  s«  I  am  your  representative  on  the 
Buud  6f  the  Tnoiion  Company,  it  Is  only  right  on  my  part  to  tell  yon  that 
I  hivve furlhrr'-fl  the  PomtJeti -it  of  t!ti»  ts^nexi-.tni  in  ttic  full  belief  that  it 
exrtulcd  \t.  \imr  iu"iTTt-«r-.  1  l-liLVj  _Vi)U  cnnnut  ilo  better  for 
yuuraeives  or  tiu!  <'am|iaay  Slum  iu  cury  out.  Uie  ikgc«t:meat.  before  yon, 
Tlie  Traction  Company  is  already  a  large  shareholder  in  the  Bruah 
Company,  and  I  know  that  it  ha*  a  very  atrong  deiire  to  become  a  still 
Lsrger  shareholder  I  tr.ny  n:vy  ihut  tlveir  huhlitig  (iriucipnlly  con«»ti.  o( 
preference  ebaree^  ^mC  ihry  ^hnw  iKcir  desire  by  thi^  a^rrceonMit  tt>  take 
soma  of  the  risk  of  the  undertatiing,  and  to  parUeip«te  also  io  aaine  of  (Jio 
proBu  which,  they  believe,  will  accrue  owiog  to  taa  wry  large  ioflux  «■< 
buaineas  that  must  ari<e  from  the  sgreameat  It  It  should  be  carried  Into 
(fft-ct.    I  have  very  much  plomurc  in  xccoading  the  rr«i>h:l:iin. 

'ITie  CII.\IRMAN  :  1  should  twection  one  (hiog  hen-.  I  »iih  to  make 
it  clear  tliat  the  tir«|Jt»a!  for  the  cicbanRe  ol  snare*  rrfrreni-o  nrly 
lu  jur  unUiiir',  ndin'f.  Tlie  jjiflferi  Di-e  »h*res  remain  eis^tly  ui  thry  uro. 
Tlie  only  idiarai  for  which  there  is  an  option  at  exchange  into  Tractioa 
ataiaa  am  the  ordinary  ihMW 

Altar  sundry  que«tioat  bad  Uta  aikad  bx  ahanhaMera  aad  aaamred  \if 
the  Cbuirmnn.  the  Id^aolulvin  wat  agreed  t». 

Hie  CMAIIt.MAN  :  I  n»w  move 

"  That  the  retufuiUUm*  ^  Mr.  ArtJtur  Ajfrt»,  MJ.CM.,  Mr.  Awmor 
lloUointy  .Saix/rrwn,  OU,  Frtdtrick  Ocary*  AwMUt  a««l  Mr.  lUmwd 

Wood*  br  arrrpwi," 

Mr.  HODUKlKaieaBdad,aadllMnia)iiti«ainia«i«M, 

The  CIIAIKMAK:  I  will  nnr  aik  a  iWabcMar  to  »a*a  tlia  «iltetlea  af 

Dew  r>u-otjt.:frf». 
.Mr.  I-.^M'  'NT  :  I  bK.t  1,efii  nAcd  •."  movn  — 

■  HiiU  lord  faux  v/  Hamiedtn,  Sir.  Clarence  Ifhirrrff  llai/nrii  HUton, 

and  Mr.  MtH  Pmg  MMiit  t$  autt  af«  Am(y  daelM  JMnciarf  ^  lit 

Mr.  URKIO  aecondr>l. 

The  resolution  was  carried  with  one  diiatalitalt  tad  a  TOt«  at  fbmbt  to 
tba  Cbainaaa  (anuiiwted  the  proceedings. 


Qeneral  Baetrio  Co.  (1900),  Ltd. 

Ihaalatutory  gi-nersl  meeting  of  this  <»mpauy  bdd  i>u  Wodiieeday, 
under  tlie  preiidciicy  <if  Mr  HCflO  IJIItsT.  »li.'  said  ;— I  wish  t  oi|'r.  -a 
my  iv!gr*t  that  ""ar  chairniriii.  Nir.  i;uoi  i'.  I!jiu'.  cuuiiot  be  here  l  '  crft-i'lc. 
As  moat  i>f  yi>u  here  are  aware,  tie  ba*  lieea  abient  for  aome  r«riai<lera)>h) 
time  endesv'iuriog  to  regain  bis  lieallb,  which  broke  dua-n  under  the  iieoe*- 
•ary  strain  and  worry  <>t  mo-k  (<>  which  the  hni'l  i>f  a  cmioern  like  oura  i* 
subject.  If,  however,  he  hss  w^t  been  amimgit  u«  during  tliis  present 
siiv<>n,  be  baa  bv-n  noar  enough  to  give  u»  the  ailvant*^  i>f  hia  valuable 
i'm!\  ii'C.  ill"*]^^l^^'*-  ah-1  'Experience  ;  and  lh»  lat^-'t  tn-ivi  friMu  him  is  such 
itis'.  *<■  I'li'.e  eitiT  rciu.'  i  to  expect  bitu  in-  k  I  ivurk  -"rue  lime  this 
apriug,  when  I  hope  h*  will  face  juu  with  "ur  firat  nuooeasful  yariy  rcpur(. 

Tbm  BBeadaK  ^  ■  atatutMT  ■artiacoaljr,  and  the  reqnitamtwia  of  tba 
law  are  vtr/  awde  t.  tt  tba  inforaiatioa  w*  have  pneparHl  abould  iMtt  he 
complete,  I  shall  be  |1ai1  to  aiiawer  any  quesUoii*  aft»rwanl«.  Toe  whole 
uf  the  alisie  capital  aa  well  A)  tbe  debenluitu  h<u  litfo  subscribed,  i^ucd 

ail  !  «1!  itl»-ii.  AH  tlip  call .  f  t  till  vr>i,  I<i  uf  tbe  debenture  issue  have  been 
;.iri  u|'.  ciinl  th-;.iKli  ili  ■  Uni  U"- }i"f«reiiro  •hnre*  in  only  due  on 

April  i.  aaL  ul  iS.OuO,  li.i\J,  lu>>3  [«»i'l  up  fuMv  £10.  *ii-l  J.901  have  pai'l 
up  £7.  10^.  each  'Hie  debentuiee  sis  helil  hy  155  aubwril'Ci the  biggMt 
holding  tiy  I'lii;  persini  ur  )■>  ly  being  £lf>.000.  The  |<iefer«iice  alisrv*  are 
lii-l'l  iiy  '122  J,..-,..!...  ilir  l.U'h'-i  n:>l.lii'^  •"^•|i«b5l  shai-e».  T1u-  whole  of 
(lie  f'1 'ijH-i  tie:'  ;:■"■' ''  "'f'l  II'-'''  L-'i.il'^ny,  with  the  es"  ri'ii'  i,  uf  a  few 

tau»l>ol<ia  h(l<<  oii  rack  rent,  have  Uieii  duljr  trausferred  to  tbem  l»  the 
veudbis.  Tbe  'lebeutuna «(  lb*  aid  aav{Miv barn  baia  aaid  9B,  aad  tba 
mortgage  of  the  new  dabtntora  «twk  baa  Sam  aaanitM,  and  tba  daeda 
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l.:tii  CM  'I.,  tli'j  1  usiet.*.  All  ai»|>!ii;nli'.i|i  Uw  iier.n  maHc  ihc  tSt<tck 
Kv-hivuK"      '*  'luutaliijtiwf  Um:  prpffi'PiM'e  and  dclKittur©  fttodc.iin<l 

a|j|jliuiti:jii  will  Im  IMNto  M  Mtncbottsr  mhI  Ulaasow  in  <|a«  court*. 
A  very  U!x<!  foptfrtiiM  <it  nwprttrim<:v  capital  hm  hcno  sppUad  for  And 
allutli-il  lo  niiuK'r.jU*  cu(U>iii<'!  *  of  llin  (inn.  A  fact  no  loei  gtaciffiiig  Is 
llitt  lb«  »taff  <i(  tJic  fifniTil  Kltttric  Co.  and  Uici>  frieucU  liivc  uiv««t«d 
•  cxm>iili-i.t)>]o  .iniount  in  our  buiinn*.  .\  coiiitidciftble  poiUoa  of 
Ui«  UDinocd  |iw-t  of  tiM  ordinaiy  >>)la^e•  tiA>  liwu  iMit  uide  for  gnulail 
aUotmenl  (o  the  pfincipul  mfnibtr  i  of  llio  fUfl.  Mr.  Wiiliurtoii,  our 
•dfiwr,  hta  a«>l>tci  un  in  ilrt'el  iiring  n  iiim|>le  i>.'b»iiie  wbii  li  wc  »|i««t  wlli 
iborlly  Mou:  into  ruifrotioo.  Klcolsicity  itiU  afliij  Ja  Ritat  fl«lii»  fw  the 
*nlf>  ;  rising,  r»ni|  with  Itn'  convii  tiuu  wc  !i»ve  liml  u  )  lir<i!uttrii  in  :ii  L)u'r 
ingbOiKira  of  .%j(lilioi:«I  lan<]  ikij  iluii);  tiio  |>R>]«r:y  riiCntiunnl  in  our 
piiwfNNtiu.  Wa  lufo  I'ts-  i;d  the  ciiQtr.>/:l  fi  I  <Ktr  very  lai^  enKmetriug 
worn,  •  flolnl  pmnr-liauM  kr  •  brge  <|u*ntity  «(  UMt  lip-e»4iM  aMcbi- 
ntij,  and  wfthiii  a  vtrjr  thort  period  we  bojie  to  li**e  M|>p1«ueBtod  our 
I  rcxiit  OTfieiowJeJ  wii:li!>  »l  M'uich<»li!r  ami  Hli  iiiini<luim  with  new  addi- 
liuual  wurkawliich  »i'leiiabli.'u»ti>uui)t-'rLjikL'at  a)>n>)iL  nnyanil  every  ItinHof 
rlcclncal  eu(;iu«criug  n'l.rk         Itai  rri^r  Lrvn  a'.tAniptnt  in  thin  country, 

XN'enie  ub'tut  t*'  Ijtiilil   !h  iiiliitij;*,  cm  oa  t^'  !•«  aV-Ir  \>t  riijiiy 

tlieuilv;*!!'  't;;eii  t.E  cfievip  froi^liL'*  kiiil  I  AW  inati-i  .uU,  an-.l  we  «n!  t.n  lh«*  [mint 
uf  cltiiiiii;  tM'.ilrjcU  f  'r  Um  tniitiufi' lur^  "f  k  UUOlbfr  of  arlirlc*  tlul  W)' 
bam  be«ii  in  the  hullit  >>f  t^uyiii);.  KiiiiillT.  [  w<>uld  lika  t<>  ay  *  fctr  wnrdu 
aloul  <'ui- lru>in»>.    Ill  an  ■.ix.iMivatr'iiii  '.ike  wilh      msiiy  br  inibw 

jjii'l  nnr-ki  ainl  iiitir;T*Al^.  it  in  iinpM^il.k  t"  wal' h  tUily  <  r  evti  niontlity 
Ibeeout  mulU  »l  traiia,  <>ult>ut  it  fairlj  ixi^ltr,  but  expeiuiei'.  tU'^h 
MiMt*v*altritf,ad«r(NinB'.«alibifiMi.te,«ra  imBitar  amiiitiiiiiMdlc. 
atnl  it  WMtM  teatqr  lu  d«cai*«  t<n««r)r.  I  am  plaaud  to  alata  trnwerci . 
that  (li»rc  hiu  brch  a  (-■■n'itU'i.it'lc  im  ioa»!  iir  tale*  f^jr  er^ry  mi'titb 
(luriiig  tb«  iii:i«  m"iill)B  that  wf  haie  itfii  in  exliteiioe  as  a  new  C'>m- 
pauy  c\»np«i«il  with  tho  lOTpeolive  iii"iitlj»  <.f  the.  ( i  evi.  ut  year.  It  ban 
been  ]•>!  ticulai  iy  ;<lrn»aiit  l.>  *ee  tlist  "Ur  y"Uiig  en^inwi  In^  deiMi  ttueiil 
lu*  auccccded  in  pulling  liS  intuf  the  largest  ai;d  luiat  intci<-iliiig 
ntdcn  that  bavo  be«u  tHered  to  uutoufactuteri  hy  11>e  i  >u*cniiacDt, 
ail1lid|Mlili«a  aod  leading;  electric  U^ht  >-J.upaniei'.  I>ne  t.f  ottr.oMt^t 
de|j.-irtaMDt*  In  wlilcti  >'  ii-  maitier  uuracUe'i  l««dii]^  uuuiufacturem  in  tbi-n 
oi>unLry — tl---'  jn^-  i]efiartuirnt--u  receirin^;   a  nu«t  utirifactxiry 

iuipeUu  Uiiuugh  Llie  comjietiLiuii  tlul  i»  now  >|>nii;riag  uji  hcl<r«Mi  tb« 
Owwmaot.  M«ph«m  c«oi|iani«>,  aad  inuuk-i|i.il  authoritici  in  tha  anc- 
tioD  of  tatephoine*.  Af  rcjpmia  our  in<'«ndrm?pn(  lanij>  buitinw,  I  beliara 
ll»e  ■•  Itukerlauil  '  Ucop  i«  BMda  in  Urscr  ijli until ic»  t?i  .T!  liny  othtr  |aoi|i 
in  lliii  country.  In  iliit  conoaclim)  I  may  add  (bat  it  U,  struck  many 
iiivciittira  and  cu»t-<Ninrni  a«  jifHjuIinr  tfi\l  the  U  ibrrt-on  l.kmp  \\'ork«  wens 
not  Mj>M:ific.klly  niL^nli'yncd  in  tlin  a>->ptii  token  over  l-y  the  nrw  com]4U)y. 
Tbouf b  lbi»  bw  l««a  corrected  in  the  irnbDicttl  i'rew,  X  «iab  io  ttato  bate 
that  tlM  Incaadtnitnt  Kliclric  Lump  U'ark*  anakiDf  iha  "Hobertami " 
lamp  ai*  Maatiftad  m  cVntly  with  ai  as  arir,  but  ai  in  thatcntarpriia  we 

bati-  i..iD<'  C' I'l  ipo  )  iiut^id''  'Ur  "aii  6rm— th''  G'  tc  ral  Kl-  tiric  (  —  ihi- 
wrk^  ai<'  carri-'l  en  m  a  !>  |>ui'i'  r"Ui|«iiy.  and  apj-vir  in  the  lial  "f 
iitvtatuMiutt  iu  tht"  pruijcctuit  and  uut  iu  thv  fivebuU  ptuperijr  aud  aaaeti. 
With  tbcw  remaifcis  (nitleaaca,  I  intila  y«u  to  fH  any  ^i*eitliua  y«V  mtf 
think  adraaUe. 

Mr.  KHKM'.lticK  WALKKK  atked  wh.  ib.  r  ili-  t.-  wa*  aity  prumg*  oC 
any  of  tb' <>rdin«ry  tharcs  in  the  C'a!U|a]iy  I' iii>;  ■  ff^n^l  to  tDcpaDKc,aD 
t»iat  I't  v  mif-bi  Iiave  a  ao- urT  n.  II- iiV.- a.<k  -d  wh'  ih.  r  thin- k»i  any 
prM-|K.iit  iif  lliuf*' wliK  bikil  (lui  n]"h< y.  aft  he  bad,  ill  the  dfU-ittui.-j  li*-itig 
Kttt'ti  an  opfKirttuilty  of  »ubR-riUiij{  for  any  </{  mdi  urdiuiiy  ahana. 

TheCHAIMIAN  :  (  ilniik  I  «M  anmar  (how  quNtiona  vaiy  caiilf, 
!•£«««<«  Ontf  h»*v  bad  •nir  cuitiderattiai,  Vo  donbl,  if  wv  tmt  bma 
■>rdbi»rT,-  ahiitfi  i..  i!i<-  puMit-.T  wli.-  i^v.-r  v.-  d"  fi_;ho.,  iiiv,-.t..r»  wh" 
havi-  «uj>|>.)rlo,l  ua  ai  pn  -i  at  will,  ft«  a  mat  o  r  <.f  crui-*-,  L«:  c  iniiUiod 
limt.  .\»  til  iuuiiig  "fdinary  «hiue<i,  wr  Imvc  Keen  a  private  busiiieaii,  and 
we  are  uU  m  iiiii<-  ixIhim  i>i'it;  a  l"t  "f  i  ipitnl — t  inking;  up  a  Imi  "f  capital — 
ft.'Oi  the  pulitie  whlr-b  tnu^t  iioi-OH^tily  for  a  few  yoai  'i  beuinetuutKTiitive. 
Until  that  ca|>ital  W'.ik«  we  cauinii pMaililj illCMaM  oui  pvifiii  very  tawU 
<nrar  what  we  Imto  sh  wn  in  ttia  proii|iactiiia ;  but  ibis  new  ukjui^l  ii 
attOHUj"  ■•■>•  sil.ii'i  •>  il  t-hiiKe  i.n  our  picweni  piMiin,  an,!  until  it  ix  in 
w,i»kii  i;  ^r:  Ill  '.ii-  kiiiw  t"  what  ba»i»  tbl»  ucw  capiljil  bu  brought 
IM— wo  tbiuk  that  tbc  bolder*  <•(  ihoprcaant  onlin^uy  ktwra  •houM  take 
iill  llw  riikiii  That  ia  on*  Kamn  iRUah  tba  iMM  of  onUna.'^y  sbiu  e».  imt 
then  aw  wfoaa  othara  intii  whh»  I  du  wit  lUnh  it  ia  neceMnry  t<>  go  nt 


Suae  other  quaitiuM  wera  mkol,  and  iha  ^>c-t«<linga  ItiriabMtnl. 


HSSliaT  UXCTKIC  LIOHT  LTD.  Tlw  .•djjoui  Dad  mveting  of  tbi*  mm 
raiqr  will  ba  lt«UI  to-di9  {t'riJ.iy  to  alfiitd  an  opiiorhinitf  to  Jfr.  i:.  M. 
llrokei,  tba  miuiaiiinc  director,  to  plat*  bafor*  tha  abnrtholdent  hiu  reply 
t'l  ilwrgn  bt<itj|L.'ht  by  Mr.  Zu^uian.  a  co .|iicot<ir,  us  to  Mr.  Prake'ii 
iiiaaitgcmriit  "f  ti>o  c  'uijuay'a  allmr?.  Mr.  Zus:u.an'«  cl-argM  c  iver  n  wide 
K'l'ouiid,  and  Mr.  I>ruki!  h*j  L-iiculv.ivl  atuoo.,--t  thr  tbarebolders  *  printed 
(.ircular  Netting  »tit  bia  rrpUei*.  !.\  full  irj^trt  iff  the  priKeealing)  at  tlie 
general  ine«tin;.;  ol  tlie  oonitiaiiy  on  P*c.  19  npiifirf  >1  in  T/i(  J.'h'.tririin  of 
IVc.  21.1  Accoinp.mv  iiig  Mr.  I  iiuke'n  tircuUr  i«  another  U.Mied  hy  Sir 
Henrv  M.iiice  &111I  .Mi-nrn.  J.  'J.  I'orlaud  .1.  I>.  iJilz-jlt,  wh  i,  wiili  Mr.  IViiki- 
uoil  Mr.  Zu.i:ii»o,  form  thi;  boanl  nf  the  Xi'rint  Klc.lric  l.ighl  :l.ld..  Thii 
I  ircular  ht,itt«  Lhut.  in  the  view  of  thL*««  member*  of  iho  Uiai  d,  Mr.  XuAEUaa'i 


cl>ar^««  ans  uuinuiuied  and  c«icuUkt«>)  Ut  injur*  uia  iwiupaay  i  Mui  loriliar 
•MM  IhM  Mr.  OiaWa  i«rvtoc«  t<i  tha  «it»(uiy  h»*e  dtmiwl  the  highcat 
countMidatlon,  U>tb  from  bb  vn-diiwctun  nod  Aaahatdiotdeta— that  Uiate 


HeTvU<-«  liuvii,  in  fint,  K-rn  |>rai  tii-sdly  inTaluaUfL    Tfic  nh.irebnldera  are 

a>kr.l  to  nppiirl  l^^  lii«i,l  ,,f  ,lirei  t'irit  io  theii  viirdiid  agrceincnl  with 
Mr.  I 'r»l>i' )U>lilii.itiori  fi>r  lii^  m-t  in  tnagrnirnt.  In  Mr.  Prikc  i- 
•  o\  ut.u  Mr  /CuHto.iii  4  ilbai>;ci<  ate  utitiihejvit  i  !>•  12.  i«nd  in  cvrry  '  :)..e  uro 
«iupliatt<'.tlly  refulnt,  oitd  eviikiKi;  fuiuii,b^l  t"  )u»tify  tlii<  lefutaUo.i. 


I  In  Iba  Naraat  Kteotrie  Light  {Ltd.},  aod  fonna  an  ititerentin^; 
of  lha  atqa  iMA  hara  haan  tauB  to  drnibp  the  VhsK  iMlp 
 afthacMDjiaaf. 


Mr.  Drake's  eirculai-  conlainn  atatcmcntu  of  interest  to  olhore  t! 
boidem 
review 
aini-o  the 


MBW  GOMPIMUS,  RATDIORT  BETOm  ««• 

on  Jan.  10,  with  10  mraibar*.  aadh  tbbia  fur  6a.  {'.\  t«  anppiirt  and  invwirt 

the  liiiKiiieu  'if  etigineei  H.  niMoufactui  ci  .i  ood  pi>>prieti'ra  'if.  a^nt^I.ir. anl 
diMln.*  Ill  autoiii  >biW,  iii(.*'-r  CAi*.  l«*iU  and  acren'^tio*.  electriciait*, 
nnohini»t»,  suppli't-n  nf  nvtive  (niwer.  Ac.  The  inanageDienl  ii<  viited  in  a 
e  ■niinille*'. 

FERMOY  AND  BISTBICT  ELECTftlCtTT  CO.  (LTD.)— Ilegiatowl  l>oc  38; 
w  n  i>  i;iirol  >r  £7.SM>  in  £1  iharaa  <agOOOjprale>«naa>,  to avpfiljr 

t  . .  1 '  y  1!  f  °i'  r  luoy  n ',  I.  Curk)  and  inmiiiiidiiig  dulrict.  and  Iu  eany  «»■  tha 
t«i>iiie->s  tif  eli-ct  1  iciiiti*,  Ao.  Tbe  aubttcrihtid  are:  W.  Fenticll,  plecttical 
erigiiir'ir  ;  t  .  J.  Iiider.  engineei  :  W.  \V.  Ni>iinjii  ;  l\  J.  Wartlcn-Steven*, 
(.iii>ultingriigiiieer;  II.  ISrifl*.  elt'i-trician  ;  \lv*.  ^t5g  and  A.  1 '.  lUrtel, 

BADNDERa  FATBMT  LAUNCH  BmOIHO  SYNDICATE  LTD.;'— itegU. 
trrcl  1  tec.  £8,  With  a  oapital  of  <20^000  iu  £1  shares,  to  adopt  au  •gir«e> 
ntriit  nitb  8-  K  Mauidais  for  tha  acquiiitiain  of  ceriaia  loanartv  M 
ti  ling  on  Thaoeaaiid  ('■•wae,  Iiileol  Wjght,«Bd  to  carry  mt  thaThaweii 
'if  nhip.  yacbl.  launch,  and  1>ui1deraandlllttCMI,eBgilliaa(^inoioraiaMI< 
fartnrrr<.  auppliet*  d  electiii'  ami  othtr  OMtiW  pomr,  Mr.  SaE^ 
^.tir  I.  I  .  i  ■-  '.  .      rinuH'i'iiti-  d(ri*«:l'i!-. 


CAPE  ELECTRIC  TRAMVATS  '.LTD.y-Tlt*  aiiaual  return  to  Nvr.  28 
igca  which  haa  joat  baan  liM,  giaw  tha  «MiUl  aa  AMIWNIO  IM  <1 1 
400,000  of  whUhfaanahaaa  takm  tqi,  all  banig  Comidarid  na  tnity  | 

MACKET'SEtSOSBUtAllF  CO.  LTD.). -The  annual  latum  tu  OeU  19, 
UKX).  wax  filed  on  Jan.  S,  1901.    The  cai.iul  ia  £2,C0O  in  £1  afaara^  »H  <if 
wbtcb  hava  baaa  tahan  Hi*  (  £1  par  iltwa  Ut  baeit  oallad  «t>  and  mM  an 
M,C9S  ara  eiHHHeMd  ta  MIy  pdd. 


aevtu  ibBNa^l 


CITY  NOTES. 


Il£M0RA]lSA.~Uiukkntl«5ii«raaat^aiue«Jaa.  3, 1901).  Priui uf  ulver 
29,!,d.  |ier  ox.  (Jan.  17 .  Ooaaola  (>!  par  atnt.)  9hjt~*^i  i^"'>'J> 
9bl  -91  for  account ;  2)  per  oaat  97—971  <'*■>•  ^T).  CbmuU  I'lay  Day 
Fell.  1.  Stuck*  and  Share*  OntinuAtiea  Day*.  J«a.  89  and  Vab.  Ui 
Ticket  iMya,  Jan.  30  and  1' l<.  1,^;  Vt^  J>»ftt  J»»-  31  Md  Ftba  14  ( 
Miuitif  Stmn»  Carry. owr  liny,  Jan.  28. 

BRirUH  BLEOIRIC  TEACnON  CO.  LTD.^— An  apri^  ciative  articli; '41 
lha  tatna  a«  an  iii«e«tQ>i-ut  uf  IMtiah  lilecii  ic  Traction  (Jo.'k  aluutaa  appaan 
In  Ilia  /oriit  ftt'irt  CoDifKinifj'  Journal  for  Jan.  lb. 

In  view  of  tlK-  fai-t  that  ^mei  it  .  1  oriioi  have  la'ely  been  regittcred 
having  titl.  4  «imil«v  to  tb«t  if  iK-;  1  Iti-li  li  fctric  Ti«clioa  ( ' o.  ( I-td.  ,  tb« 
dii  cctura  desitv  it  to  b-  known  tliat  tbe  cumpai^  baa  no  ouuuacUMi  or 
a<><iciati<in  whatever  witii  atiy  athar  wvpaqf  wliiae  titla  aantaiw  thn 

word*  "  liriUah  ElcctJif.  ' 

SMim  maian  mu  o».  (Ln.}-i)ividand  •amnt* ««  ih* 

6  par  cent,  ptcfamiea  ihara*,  far  tha  half-ytar  nidad  Daa.  SI,  l«aa  tax, 

biive  botti  pi:<teil. 

BROMPTON  AND  KERSIMOTON  BLECnUCITT  SVPFLV  CO.  (LTD.}  — 
Aa  eiUnoidiaari  aaaetine  waa  held  on  'fhunday  hut,  wbao  tha  mnlatiua 
.   J...  T*.    .      «iBt{  tha  capitol  ii  tha  auanpniiy  hy 


im  tb«  aoth  tilt,  ft*  incraatiBK 


mUKWM  IMS  RAILWAY  TRAFnC  RECEIPTS 

AMAanan, 


igofm 


Wo, 
«< 


I  Ine 
or  li«c 


Aberdeen  Corporation... 
'Itirmiugbaui  Tramways. 

Jan. 

12 

555 

+ 

2a 

31 

22,620 

12 

iw 

1 

3.769 

IHarM.iini  I'-i  :-(:.iiion_. 

11 

22 

t  1 

649 

I!U'      " 'I  1  ■  .1  i"'i-^it Kin... 

10 

ISS 

30' 

41 

28.572 

liiat  kj«,i'i  auit)  FleetwiMal. 

n 

12 

IZi 

2 

264 

Bolton  Cori«>rati«a 

M 

15 

1,W1 

41 

biSSi 

Bradford  Corponrtka... 

M 

15 

754 

* 

'400 

41 

».m 

Briibana  Trarr.«   

"Briatol  Ti  am"  A  t  'arrii^rr- 

11 

-1- 

705 

2 

7.071 

*liaouoi«  AyreaA  iiotgraan 

1  Km.-. 

16 

^- 

60  6W 

Central  London  lUilway 

hm. 

12 

ai 

123,003 

City  k  South  Loodoo  Ky. 

»i 

1.^ 

■.i:.m 

+ 

2 

4,059 

I>over  Corporation 

\2 

']h 

7 

9,0'm 

67 

+ 

U 

2 

157 

DublUi  Unltod  _ 

n 

3,242 

+ 

377 

2 

6.70J ) 

Dublin Suulhem  Diat.... 

II 

11 

661 

+ 

7.'. 

2 

l,3B7  ( 

'Dundee  CorpfwalioD  .... 

'Obupiw  Curparatfan 

"l2 

»W 

8b7 

-2 

21,060 

n 

+ 

23 

•Liverpool  Cor]i<jratiuii. . 

;:A7'! 

1,7W 

1 

>i,'J77 

Ijv«pool  OreriteMl  Kly. 
•SheiaMTrainv-u-  

i.j 

lA 

1,312 

17 

V  4 

.         -  ^  |*Aril>  kkciriciV 

»  ,\w 

161 

54 
7,614 
19 


LI-.2.5 


680 
28 

808 


+  1.963 
+  21,579 
I  1,70J 
r  71 
4.  1AI4 
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I  aium  .MM  ptymeiiv  oi  a  atruteaa  nn  inc  nmanii- 
i  tiM  ntc  U  per  c<nK  per  Mtaan^  cvi^ing  tor- 
MB.  Th»  diridmnior  the  aoirMpoBdiiig  ptriad  hit 
1|  p«  ttmb.  par  Mmwa,  th*  biluM  tumai  bdag 


£IOOJMXI  bj'  the  cmtioD  nf  20.100  wMUSud*]  ■Urea  <>r  £5  <hic)i,  8.000 
tn  h*  prcfer^ooe  uliuw  aod  12,100  ti<  be  unliOkr;  ihiut*,  WM  coiifirtacd. 

CrrV  AMD  SOUTH  LOirUOW  RAILWAY  00.  Tlic  accouoU  for  tht  h»lf 
vnu  i  tnle  l  Dul.  Jl  sh w-  a  l.alir.rr,  after  pfoTiiliiiK  for  debenture  •took 
intcmt  uud  the  full  dividenda  on  the  5  jxir  cwdU  preferenoe  »UK\n  .  1891 
ud  UB6>,  wflMni  to  aUiiir  Ith*  payment  of  a  dMIcDd  nn  tlx  nmanii' 
ilatad  ordfouy  attak  It  tha  ntc 
ward  «  fatlMNof  iBliMB. 
yeuur  WM  at  IIm  artcol 
£l,2f>7 

SJRICT  UNITED  STATES  CABLE  CO.  [LTD  ]  Au  uiierim  dividend  of 
3<u  |ier  abare,  tax  free  (at  llie  rate  nf  3  j«r  otnt.  iicrannuinl  for  Ibe  quarter 
CDdad  Dm.  51  un  and  after  ZUt  iiuL'  Iim  been  declared,  £10,OCO 

lUM  bMB  put  lo  itwrre,  and  almut  £6,256.  ISn.  2d.  carried  forwanl.  Tb« 
inwfer  bor^  ai« cineed  from  IStli  In  29ih  hMk iDellHiwb 

lASTEKH  BXTERIIOH,  AUSTKALASIA  AMD  OBOU  nUOKini  00. 

ft.  rk  f,,-  llir  ti.ilf  yr.ir  .■:rlr:l  ,'.u:  .M  will  i  f  ,  rn  I  Vti,  !  '  Tl:.-  ^t.-  k 
iffti"terof  tUwe  (k'i«iit"r<-»  wi  .  ktIh-cJ  friiin  2(itl.  lu  J','.",  ii  x!.  ijitlutiit*. 

EDHUNDBOirS  BLECTBIClTy  COKPORATIOM  (tTD  -  An  valeiim  divi- 
deed  ol  5  per  cent,  for  ibo  hail'-jnu.-  i'7li3<mJ        .  TiO  Kiu.  <  <m!:i  ilrr!,irr<1 


EUCTUCiL  OOnniranOH  eo.  (LTA.)— Tb^  iranWer  b«<4a  ot  th» 
unliDHry  abarea  are  g1>«cpI  frtoi  the  18th  t<<  3Ut  iiinl.,  int'luaiv*,  fnr  paymeuh 

of  Mif'  BP.-  ^1  1  b.ilf  Mf  ihi>  ■■•vjl-riJ  .if  6  ]>freniu  per antium,  d©c!»fe<l  mi 
Ja!>  1:  _i- 

OUiBii  :'ilLliUKAtH  A.'sD  TRtar  CO.  LTD.  I  Ai!  interim  diridemi  uj 
1».  '>l.  p«  "hare  "ti  tlie       iii.iry  aliir^a  Ilih  bt-r-n  doi'lni^l. 

MDIIKUPAL  riMAHOE.— The  i^licmtld  L'orporauou  iovitc  applicatioDa 
for  luMa  far  the  artanrinn  U  iht  litMa  tnmmm  tmi  ttM^  BghliM 
BBdwtaUbRi.  OflitodlyMwai^.'ftiiniBa^ailMd. 

NEW  8T  HBLEHS  AID  SBTMOr  im&SVA'M  Watmnt* 
for  payDrot  of  the  pnhMm  diirfdiBd  for  Om  ■!«  ttOBlki  «iM  Dhl  St 
hwe  'leen  po-tftd. 

STOCK  EXCHAHOE  NOTICES.— Tha  .si„.k  i:srlia»r<-  r:,riniit.t«!  li..»e 
appointed  January  30  a  apeml  aeiUin^  day  ia  £75,009  4  per  c«iit.  dcben- 
turaatoek  <■(  tk*  JIGmifiv<'<»  awl  Kni>jkUhrUgt  KUtfric  LighUwj  (V  aixi 
M'  .Veftiiiff  nitt  tUtlrle  li'jhtin-j  Co.  {Ud.).  and  the  irtock  baa  been  mAm-eA 
t  J  1?  qit'ited  in  cho  ofllulal  liat  A|>plicalin«  haKalaobcon  made  to  ihevun- 
v.Mt.i-v  tn  appoint  a  apcclal  ■ettlnti;  day  in  and  to  grant  a  tjuoialtun  to 
£76,000  rt  lain  V  £S  76,000  5  |i«r  Mot  £B ciuiBlativa  nrabnac* 

«hare<  sm  i  I'  lCO.COD  4.^  [x  '  rmt.  Brat  dobMlhm  alMk  «(  ll»  JMMww 
RUrtric  ■;  ,Tii,-.ir  iv<        ,  (   ;,  f/,<i/.). 
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LoMO  Lttx  tn  Kna! 

It  u  with  the  most  profoand  torrow  that  vcreoord 
in  thCM  pages  the  death  of  aas  beloTed  and  revered 
QoBBif  VioTOEu,  an  emaA  that  hat  abeady  plaaged 
Um  entire  world  into  heartfelt  mourning.  Wodd- 
eagaging,  indeed,  has  been  this  terrible  and  sudden 
calamity !  In  Vicroau  tbb  Qood  ereiy  Briton  had, 
not  oaij  a  wise  and  iMnamhnk  nlai;  bal  alio  a 

Itrvinff  Mother  ;  in  her,  every  hnman  betriKCOnld 
find  a  sympathetic  and  gemno  ua  (riand.  U  np&ralieled 

ia  UiloiyliH  Immi  bar  JaapmM  tab;  amatahad 

by  any  event  in  hietory  ia  hor  lamentable  loee. 
NoUeat,  wiaeet,  and  best  of  rulers  the  world  has  ever 
t  infliiitail]rfl»pooNr  bylwr 


passing.  Unoonsolable  grief  is  in  the  flowing  tears  of 
her  world-wide  Empita :       paopla  «wp  and  will 

not  be  comforted.  _ 

VicroBiA  TMS  Urkat,  as  well  as  Victobia  tub  Oood, 
it  ia  natkar  fnrwonlar  I7  wlriali  of  tliaaa  kAgr  yat 

•qaally-deservcd  'i^lcn  poatority  will  perpetuate  her 
meoKHj.  The  Golden  Age  of  Victobu  stands 
ouivalWI  by  aaj  n^wiffw  paiiofl  Ihmwh  Matoay. 
Britons  jastly  cUim,  and  tbci  civiliBod  nations  of  the 
world  agree,  that  the  last  six  decades  of  the  nineteenth 
oentnry  wffl  wlTeiwIlr  and  for  avair  l»a  abaieafltaiiaaa 

03  tbo  Victorian  Age.  Students  of  scionco  and 
Wozkais  in  the  soientifio  arts  owe  to  hoi  wise  and 
banaBaapt  reign  the  stimnlattng  inflnenoa  wUoh 
has  elevated  the  sciences  to  their  present  high 
lereL  Dead,  alaal  aa  regards  mortal  jrawmoa  in 
Of  nHala  TiefPMA  m  Goao  m»  Qmu,  of  BlaMad 
Memory,  will  IItc  fat  tmt  in  ttia  hairti  of  bar 
pet^  , 

In  its  *'  Twentieth  Century  Number  "  onr  eontem- 
poniy,  tha  EUetriaU  H'otid  of  New  York,  gives  the 
twdtflr*  WMaaa^  aawly  SOO  aunabaia  of  (he 

American  Institnte  of  Electrical  Engineers,  held  to 
daoide  the  2S  names  moat  famous  in  nineteenth- 
aaotaiT  aboMaildovalafnanl.  Aitbo  haadof  flie 

list  slaii3a  Fahadw,  placed  there  by  votes  nearly 
twioe  ac  many  as  are  given  to  any  .other.  Kelvin, 
Bnami  and  Bn^  Mloir  fat  oidor.  Ftarttwr  down  w» 
find  that  Mouse  and  Tksl.\  precede  M\x\\'t:i.i.  and 
Sisiaoiii,  Webaistoxb  and  Hsuiinoi.Tz,  and  that 
HdmaaoM  tad'  Eaaaam  wa  qollo  tmiMBlloaad. 
Bat  from  this  lut,  hast^  on  the  votes  of  the  crowd, 
two  othar  Uala  of  36  ^nnk  namaa  Juve  beta^  com- 
piled-4lM  one  hy  artaoHag  tha  Mlot  pppoa  of  SB 
of  the  most  prominent  engineering  members  of  the 
Institute,  the  other  by  cboodog  the  papers  of  26 
leading  professors  of  aleotrieal  eogiaaerii^.  The 
engineers'  list  is  headed  by  Fabaiiav,  who  i»  followed 
by  Uaxwei-l  and  KsLvin;  and  Hhnrv,  Bbix,  and 
£dibom  follow  in  «»der.  Mobsb  still  precedes  SutMRtta 

and 
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OOHTEMPORART  BLBCTRICAL  SCIBMOL 

[CompilE'd  by  E.  E.  Focb-niib  D'Auk.] 

Elffleitneif  of  AcrtifUne  Flnmt  . — Experimeilti  OHeMI  out  ft( 
Oomdl  UniTwaity'  by  E.  L.  Kisbols  abow  tlwt  the  total 
tWfltw^y  of  (ho  ooatyloDo  Hum  io  amoriar  to  that  of  uy 
other  exfl^  the  magiMtiini  fltino.  Too  lotal  «aoi«Mj  ia 
oompoQDdoi  of  tho  luniMDa  aad  tho  dunao^lMBdaKl 
•ffidiiiidy*  Ibo  ImBiBOW  iMxAmcs  ii  tbo  pwoeBtoio  of  tho 
toMn&Uoa  wbiehoolMbki  ofTiaHde  Udit.  ThatponMntoge 
1b  1-6  in  the  pamffin  candle,  2-6  in  the  ofl  limp,  1-S  to  in 
iho  gas  jet,  5  to  6  in  the  glow  lamp,  2  to  7  in  tho  iaotadee- 
eent  gaa  lamp,  12*5  in  the  magneaiam  band,  and  82  in  the 
vacaum  tube.  The  arc  light  haa  a  Intninous  efficieney' of 
Khi  and  tho  acetykno  \<L\m\>  of  lO  -").  Tho  thcrmo  chomical 
efiBciency  of  the  ac^tjleue  lamp  (i.e.,  the  ratio  of  radiatKin 
oaloriee  to  total  calorien  due  to  chemical  combination)  is 
0-226.  Houce  the  total  ttJiciency  ib  0-^i':>  x  O  lO.'i  =  0'Oi:;t;. 
Another  experiment  carried  oat  with  a  larger  tlame  ("  nonipvl 
size)  gave  0'iiU)U.  This  is  at  least  double  thb  total  (illiciency 
of  thn  arc  lipht,  tlinuf-h,  of  course,  tliij  total  efliciency  has 
nothing  to  do  with  "  financial "  efficiency  or  cheapness. 
Otherwise  thu  tna>;u(iiiiutn  light,  with  its  wonderful  efidADQT 
of  0*1025,  would  be  the  cheapest  source  of  light. 

IB.  U  KKMua,  JMya  XrilaAn.  Jamwy  m  UOL] 


Totr^Jtonte  Jtfrrir.r  f,.r  ^pact  Ttlrgrtfpk^.—'iOIL  Popoff  and 
Dneratet  describe  a  receiver  which  dispenses  with  a  relay 
•Dd  a  deoohering  device,  the  messages  being  nad  by  means 


of  a  telephone  receiver.  The  apparatnn  (see  diagram)  is  very 
portable.  Br  is  the  coherur,  611od  with  grains  of  banl  carbon 
Ot  other  aabstanoo,  which  can  be  given  any  incliuation. 
Daring  transport  it  ia  mounted  in  the  block  C.  Co  is  the 
auMrire,  whioli  need  only  be  a  couple  of  feet  long  if  there  is 
a  good  earth  connection  at  Te.  Dry  cells  are  used  for  the 
aiBOait.  TT'  are  the  telephones.  The  apparatus  is  exceedingly 

[PuniFF  ami  DfiBimrr,  CompUt  JUnitiu,  Decambcr  31,  1900.] 


Politrinatian  htj  Altfrnntimj  Curn-ntn. — If  a  voltameter  is 
introduced  into  an  alternate-current  circuit,  the  quantity  of 
•lootrioity  passing  the  voltameter  during  a  s«mi-period  may 
piodnoe  tbrso  different  effects — it  may  produoa  small  polarisa- 
tioDS ;  it  may  produce  polarisations  approaching  the  maximum ; 
or  it  may  saturate  the  electrodes  and  produce  electrolysis.  In 
the  fliat  ease,  tho  polarisation  shows  a  "imidal  aoana.  ia 
Hw  asaond  it  b  approximately  sinnsoidal,  iritii  enmsa  flat- 
tand  at  flw  apex,  aad  ia  tlM  tninl  oaas  the  enrre  consists  of 
ikui^  liaea  wpTcaeatiag  Iba  maxinM  joined  by  portions 
of  aiaaaoidal  cnrvea.  F.  Olimri  haa  piofcd  tbia  behayiour 
apadmentally  by  maaas  of  JmdNHt'a  aMtboil  of  momentary 
anitort,  ia  whieh  tha  tsnajnals  af  the  TelUmattr  ana  hwqght 


inalatitaiu  iiualy  into  connnctlon  with  a  quadrant  clcctronictcr 
at  defmite  phases  of  tho  current.  The  occurri'ni:*!  uf  eWctro- 
lyeifl  dfcpeii(Li  not  (mly  upon  the  difference  of  potential,  but 
also  upon  the  period,  f'inco  tho  passajjo  of  a  Ji'linilo  quantity 
of  electricity  ia  reijuind  in  t  nch  nemi  pcriosl  to  annul  the 
polaris&tii  in  of  the  previous  somi  pciiod.-i.  Tho  current  int<^n- 
flity  ia  dOdeg.  ahead  of  the  tilectric  polari.sation.  The  author 
describes  a  new  method  of  measuring  this  phase-diffarence. 
With  small  polarisations,  a  voltameter  behaves  Uke  a  oanaoitj. 

IF.  OuTSM,  PKf*.  Z*Uidir.,  iixumy  U,  MOOll 

Sin>tifi<:l  JHichargt^E.  Biedta  ia  of  opinion  that  the 
explanation  of  the  Stratified  discharge  must  not  be  Bought  in 
tho  analogy  of  any  wave  niotinn  like  Kundt's  du-it  fitjure.s,  but 
rather  in  the  analogy  of  a  fluid  jet  which  periodically  oxpands 
and  contracts  as  ila  di.Jlunce  from  the  orilice  increiwes. 
Cathode  rays,  proceedin;^  as  they  do  by  projection  from  the 
cathode,  may  boha\'o  ;^iili_4ui;ii.illy  like  a  jet,  aa  they  leave 
the  cathode  with  a  detinitf  initial  velocity.  IIo  attempts  a 
mathematical  invcstigiitiou  based  upon  the  supposition  that 
the  electrons  move  in  the  direction  of  the  lines  of  foroa  of  a 
uniform  electric  field  in  a  jet  in  wUali  aU  the  daetnaa 
throughout  a  eroas  section  bava  the  same  valooity,  aad  he 
supposea  abo  that  tlia  siiaotra^ynamical  forces  between  tlia 
electrons  are  governed  by  the  law  of  Clausias,  and  that  tbo 
space  through  which  the  jet  moves  is  filled  with  a  nentrat 
sohataaaa  eiartiag  a  viscous  retardatioa  apoa  the  jet.  Tl» 
enira  of  TdoeMef  then  baeomes  a  paciodio  oaa,  and  oonMsta 
of  an  ezpoaantial  earn  and  •  aiae  earn  of  iaenasing  ampU* 
tnde  snperimpoaed.  Whan  than  ia  ao  Tfaaoaity,  the  periodioify 
diHappeasL  Xha  aama  tiiiag  hapfwi  U  the  initial  valoeilgr 
IS  vcrv  sanO.  mdi  iradd  oowr  tha  aaaaa^f  liigb  taaoa  aad 
of  leahle  diaohai||«i.  Noallowaaoaiiaiadafoirtbefonnation 
aad  daeompoaitioa  of  aentral  aidlaoalaa,  aa  ia  Thoiaaon'B 
theory.  O.  T.  Walltar  has,  however,  anind  at  rinilar 
eonolnaiona  fma  the  Idoetio  theory  of  gaaea. 

IK.  Bmbm,  nt*.  l€UKkr.,  Jmiuy  U,  lOOL] 

PrepMration  d/  Obn  IIhIIhi — "V.  Drofak  Ihw  dlsooTMod  a 
aimpla  aad  nia  method  of  perforatfaig  tfaia-WBliad  ^aaa  haUia. 
Take  aaalaetrio-U^l  eaiboaii  (oee^ute)  abort  4mB.  tUek, 


introiluco  its  point  into  a  blow  pipe  tlame,  and  place  the  bulb 
beside  it.  Wbtn  the  point  is  white-hot  pu.sli  it  softly,  with 
slight  torsion,  into  tho  bulb,  and  retract  it  at  once.  The 
small  opening  thus  created  has  a  rim  projecting  inside,  and 
does  not  produce  oraoks.  A  bulb  can  thus  be  perforated  like 
a  rien,  aad  il  does  not  eraek  for  months. 

(V.  Dvorak,  Pht/t.  y.-iitfhr..  .I«nu»ry  12,  1S.W1  | 

I'aily  Variati<-n  "f  Atmorjihrric  Elertru  iti). — Like  all  periodic 
phenomena,  the  diurnal  variation  of  potential  at  any  point  in 
the  atmoephere  may  be  represented  by  the  euperpoeition  of 
sinnsoidal  curves  having  a  day,  half  a  day,  one-third  of  a  day, 
and  so  on,  for  their  periods.  But  Buch  a  Fourier  series  doM 
not  necessarily  correspood  to  natlbll  farioda,  but  ratha  tanda 
to  disgnise  them.  It  is,  therefore,  more  fruitful  to  arrive  in 
same  way  at  the  probable  periods  and  then  to  detemiino  their 
relative  amnlitndea.  A«  a  matter  of  fact,  it  is  noedsBiiy  to 
proceed  to  ue  fifth  teem  at  laaat  of  a  Fourier  aeriaa  hatna 
a  birly  satisbetorjr  ie|BiBBiBlatiaa  of  tha  aetoal  enrra  of 
atmoaplierio  poteatial  Is  anived  at.  A.  B.  Ohaor«aa»  0Mr» 
foro.  confines  liiB  atkaation  to  tho  diurnal  pariod«'aBd  nqpet- 
impo.se8  upon  that  a  *'  disturbing  wave,"  wbieb  if  flu  Nanliuit 
of  all  the  smaller  terms.  Each  of  theao  florai  hai  «(«al 
areas  above  and  below  the  medium  line.  The  area  of  Xt» 
disturbing  corre  ia  about  0*36  of  the  main  curve  at  tfia  PMI 
Central  Hureau,  and  0-20  on  tho  KtiTel  tower  in  aanuaa^and 
0-10  in  winter.  The  iirepilar  disturbaaaaB  •»  pnmUgr 
coniined  to  points  below  the  100ft.  level.  ' 

[A.  Mb  Cmmrsau,  Onym  Mmimt,  Picssrtw  81.  lSUi.\  - 
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SOUTHAMPTON  CORPOBATION  ELECTRIC  TRAMWAY  AND  LIGHTING  SYSTEM. 

BY  n.  a.  McnoLBON. 
(CoiuUtded  from  page  ijr,,) 


From  tiM  Moompanjing  uiap  of  Southaaipton  (Fig.  10), 
Rho'tdng  tb*  tnanngr  nmtea,  it  will  be  tmn.  ttnt  Prospect- 
place  juactlon  it  flM  oentre  of  the  system  wbioh  b  at  present 
KOtUag,  From  this  janeUoii  tbe  efeotrio  cars  nm  to  Shirley, 
ft  dlilMMa  ot  1}  milM;  flw  docks,  U  inilea ;  And  to  Ports- 
wood,  1}  milM.  Tbe  «itcnaU»8.  which  ure  dio  abowo,  will 
lie  ^^fyf—ut*^  aftdy  nut  spring.  TliVB  flw  dmNttt 
feeders  from  the  power  station  to  tb«  ovwIiMd  troUef  line, 
wbiflb  is  of  00  B.  and  S.  gauge,  haid<dmm  oopMr  irin,  as 
well  AS  distributor.s  tn  tbt;  nwlioh  pillars  ftt  interraU  ol  tmnj 
half-mik.  By  this  tueana  a  steady  pnsaan  is  oMslaad  OD 
tiMtnllqririn,«Bd  hwairsar  flidHC  ol  tin  ow  Ugbisoiii 


20  miles  w  hour  the  trolley  polt  will  stfoly  follow  the  wire. 
The  preSBore  of  the  wheel  on  wire  is  241bL,  ftBd  the  teoUe* 
standard,  which  is  of  a  neat  and  reUauB  flssiglt,  wiw 
internal  springs,  is  arranged  iO  thftt  this  pvessnve  is  mtun- 
tained  irreepective  of  the  hsi^i  of  tmUsy  fasftd  from  the 
ground,  whichise^edaUytMeessaryat  UieBargat*.  A  i 
of  this  standard  is  shown  in  Fig.  Id,  and  is  mM 
R  W.  lilMkiMU  *  Go.  Ibe  overhead  eaq^meBt  at  ] 
place  junotiflB  esn  ba  antauUdalfy  isoiatid  tran  the  smI  d 
the  systoBB,  1v«HM*  dm^bftsVers  glaesd  en  the  fiial 
pole  of  eadi  al  flia  mrta^  n  ChatU  a  fraUoaoaif  waaj  of  fba 
thne  routes  it  Is  itolaled  from  the  otiur  twotttwadvaBt^aof 


Sola  .-r 

_2?  32- 


Southampton 


10.-M.^ 


tUvaiTOX  KLt<.TKK:  T(U«tt*V  STsmui. 


S').  1,  A  to  Bo  innni.  m.  .v«,    A  to  U  Oiir»  w.  la        3.  A  m.tn.  N».  t,  A  t«  f  O'JUO «(.  la.  X«.  a,  A  to  L U'«A  «(.  In. 

WISWaaanlsiiliini  Utn-.  Vti»9t»V»iviA±^t^  »«m«,- AI>lt,ll*aM4BtaM.  Mm.- ami. 


Ik;  obscrvod.  In  iluciiling  tho  eL-.i!  (if  ii  trolley  wire  it 
ia  doairabli!  to  use  it  deponrls  nioru  on  tbc  maximum 
ourrcut  v  1  1  i  <  repaired  to  be  collected  far  the  heaviest 
motor  ciu  U^ar,  the  DumlK^r  nf  cars  on  any  section  at 
one  tiuio,  anJ  it  is  ccrtniiily  it  ili=odvanta(,'i-'  to  ik  heavy 
trolley  win-  hiu-Ii  as  fK)0  or  iXKtO,  v.ith  a  propoitionally  le=iser 
namber  of  ffi-^-lorb--,  whoro  tho  lighter  si.-".!!  wiru  la  of  sutlicit-ui 
section  for  the  trolley  wliut'l  to  collect  the  current  without 
unduo  sparkinc;.  Side  pole  bracket  arui  cousuuL-tiou  is  mostly 
in  ust',  with  tho  Rwivclliiiii  trolley  hiiad,  Bml  in  places  where 
the  bracket  arms  would  require  lo  be  more  than  20ft.  long, 
the  average  length  being  about  l^il.,  oentre  poles  are  used 
with  doable  bracket-arms  6ft.  long,  which  are  mostly  in  use 
in  the  town  for  tiais  reason.  On  the  side-pole  oonstniotion 
tba  wWliMlfrom  flia  trolley  wire  to  the  centre  of  the  track 
is  in  flooia  caisi  aa  modi  aa  7(t.  2in.,  and  ai  a  qpsad  of 


this  being  to  instantly  show  the  attendant  in  the  . 
which  route  tho  fault  is  on,  when  the  cirouit-breaken  811  the 
feeders  to  the  faulty  route  can  b».>  apain  put  in  so  aa  to  blow 
the  fuse  in  the  switch  pillars  at  each  end  of  the  liali-mile 
3oc-.ion  of  the  faulty  Hue.  I'.y  this  means  it  is  extremely  easy 
to  tir.d  ft  fault  on  the  overhHail  (X]uipment  in  Southampton,  as 
the  section  aatomatically  becomes  dead,  and  the  rest  of  the 
system  is  untnterrupttd.  The  quesiion  if  a  combined  switeh 
fuse  or  only  a  switch  should  he  ustd  in  the  switch  pillars 
depends  upon  whether  it  is  neooasary  to  earth  to  tho  raiJa  any 
of  the  stamlards  carrying  the  trolley  wire.  If  the  standards 
are  not  earthed,  when  an  insulator  breiiks  down  a  leakage 
oarrent  of  about  ICO  amperes  will  result  if  the  earth  is  wet, 
and  then,  of  course,  a  fnse  is  not  necessary,  bwitoh  fuses  have 
been  discard^  on  some  systems,  through  the  fuse  not  being 
of  ample  abe  in  noeking  ooaditionat  and  in  my  opinion  tbey 
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can  be  used  with  advantage  on  anj  Bystom,  especially  where  is  placed  in  aeries  with  a  circuit  breaker  set  for  500  amperee, 

Ligh-tension  arc  lamps  are  used  on  tramway  pole?,  as  in  this  and  then  a  short  cireait  is  made,  the  circuit  breaker  will 

case  the  pole«  must  be  earthed  to  the  r&ils.    It  is  a  note  open  and  the  fuse  will  remain  intact,  owing  to  the  time  of 

worthy  fact  that  if  a  fuse  wire  which  will  blow  at  250  amperes  snort  circuit  not  being  sufficient  to  melt  the  fuse  wire.  If 


Flfi.  11.— l'»o«piiT  Placi  Jvxcnoic. 


Pm.  12.— The  A-vciut  Baw.ati. 
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this  principle  is  borne  in  mind  there  is  uo  trouble  with 
nntoll  fioMa  in  the  feeder  pill&n.  It  might  be  thought  that 
ttimm  iiettntioiis  are  unneeeasary,  but  the  old  idea  that  a 
cheip  Bitlcle  is  good  enough  has  been  thrashed  out  long  ago, 
aallt ia on  this  principle  that  there  have  been  leM  breik- 
dowDB  on  the  service  in  Boutbampton  than  in  the  majority  of 
other  towns.  The  tramway  ataadarda  are  of  steel  and  with  a 
latond  load  of  9001b.  at  the  top,  the  temporary  deflection  is 
•bonk  Sin.  The  side  standards  are  set  in  the  ground  with  a 
ated  akcmt4io.j  and  (hepoll-off  pdla»»l)00(6in.  to  "in.,  this 
at  to  anniM  ilM  ataadird  ooiniiig  up  vertical 


Kio.  13,— Sit<  TliiN  lie  Kvi  Si-iil^ii  Tm.iLi.lv  Standard. 

■when  the.  Htrain  cni  lb'  wirii  i-i  on  same.  All  the  standixrils  arti 
fiited  with  wrouf^ht-iroii  scroll  work  with  an  omainonlal 
design.  A  view  of  liie  Bargate  {h'ig,  12)  shows  the  overhead 
construction,  a  single  trolley  wire  being  run  through  tlie 
arch,  and  the  height  of  this  from  the  ground  is  14 '4  ft.  An 
antomatic  switch  is  used  which  causes  the  wire  under  the 
Bargato  to  bo  alvajra  daad  auapt  when  an  eleotrio  ew  is 
thruugh  it,  ehia  meUwd  being  aidopiad  to  pMvattI 
from  ahook,  by  pamnu  an  tb»  top  of  Ii4gfa  wa<fOM 
Ftom  Am  plana  tlM  coMawctiom.  itg.  H,  it  irDl  ba  >aao  tittt 


current  to  this  section  ia  switched  on  or  oft  by  means  of  a 
rotary  switch,  which  has  a  magnet  coil  giving  the  necesatucy 
motion  to  the  switch,  and  when  a  trolley  head  passes  one  ol 
the  special  sectional  insulators  on  either  side  of  the  Bargata 
it  gives  current  to  the  magnet  coil,  and  so  actuates  the  rotary 
switch,  putting  current  on  to  the  section.  When  the 
trolley  bead  passes  the  special  insulator  on  tba  other  aide, 
cumnt  ia  again  awitdiaa  off.  It  should  be  noted  that  no 
currant  ia  opanad  hj  tin  rotary  switch,  m  that  tbaca  ia  no 
troabid  with  tba  oontacts.  On  the  sidas  of  tbaae 
seotioo  inaniailan  a  copper  plate  of  springy  matarfri  ia  i 
lopgitudiaally,  tba  plataa  baing  inanhtaii  fnmooaaBolIiwr.ooa 
being  coattaatai  to  tfM  800  voita  anddwolbtotoflMOOiltiwiab 
aotw^  tha  awiteh.  The  fact  of  the  tndlaj  baad  rnbbing  on 
theaa  two  platae  when  psBHiug  over  ou  of'  tliese  special 
inBulator!^  g\wcs  current  to  the  coil  and  so  works  the  rotary 
switch.  It  18  also  interesting  to  note  that  it  is  unneeee<;sFy 
for  the  drivers  to  switch  off  the  cnrri-nt  to  the  moto"  -  i;:  'irs 
when  going  over  these  i-pftial  scctiou  insulators,  us  wut.u  ihe 
trolk-y  wheel  is  on  the  wotxlen  runiiinf^'  picc.>  Uih  furrt-nl  is 
Utktin  for  thft  motors  by  the  trolley  head  rubbing  afiaiost  the 
previously- mentioned  fiiile  pUtH,  which  is  fi'd  wiili  .VJQ  volts. 
Thtse  section  insulators  are  now  being  mr^■^l^  for  onlinfir)'  um 
with  tlio  plates  not  iiiflulftlud  from  oui>  auolhor,  but  t-ach  fed 
with  the  tramway  current,  an<l  thiy  urB  found  jjarticnlHrly 
useful  on  h!ll<t.  'rho  ordinary  aourco  of  trouble  in  wear  on  the 
iiuulatod  running  piece  ia  avoided,  and  the  current  can  be 
kept  on  over  the  section  insulator. 

A  point  which  must  be  of  interest  to  a  groat  many  readers 
is  whether  it  is  best  to  tioft  the  Hide-running  system  with  a 
BwivaUing  beikd,  or  a  eentra-running  troUejr  with  a  fixed  head, 
and  thara  ara  ao  many  point*  in  favottr  «( tba  awivelling  head 
that 't  ia  oertainlj  tha  moat  admntagaoua  ajatam.  With  a 
airi?alling  baad  than  b  ft  mnoh  batter  oomtaat  mada  on  tha 
trolley  wire  as  a  gcom  ia  formed  in  tho  tHoUiajr  vbeel  wUcb 
exactly  fits  nearly  lialf  the  aMtiOB  «f  trollay  warn,  andin  flia 
case  of  a  fixed  head  the  whaal  oa^  tonobea  the  win  is  jolt 
one  point,  the  groove  in  the  wheei  wearing  so  wida  that  It  it 
practically  flat  on  the  bottom,  and  ns  the  deterioration  of  tha 
trolley  wire  is  chiefly  due  to  sparking  and  not  friction,  it  most 
mean  that  the  wire  will  last  longer  with  a  swivelling  head. 
Also,  the  cost  of  the  overhead  equipment  is  much  Usa  wliera 
ay.nn  wire  construction  Ik  necesHiiry  with  tho  centra mnning 
trolley,  bntiiJcs  lu  iu^'  more  Bgroeable  to  the  eye. 

An  automutio  Hwitch  frog,  which  has  been  de^itined  by  the 
writer,  is  used  on  all  junctions  where  the  electric  cars  are  re- 
quired to  braneli  ofl"  on  to  the  different  routes.  The  usual 
metliod  which  has  hitherto  been  employed  to  make  the  trolley 
follow  the  right  wire,  has  been  cfifecCed  by  means  of  a  cord 
attached  to  some  mo\-abIe  part  of  the  frog.  This  had  to  be 
worked  by  cither  a  point  boy  or  fhs  eonductor,  but  in  thia 
ho<:  it  is  done  automatically  by  means'  of  the  troUey  pole. 
TboEc  automatic  frogs  are  equally  well  adapted  for  both  the 
swivel  and  tha  iixad  liead,  aa  the  trolley  wire  can  be  placed 
in  any  podtion  over  tha  track  whicli  is  immaterial  to  tite 
WMidBg  «f  tha  frot,  and  fhav  baw  faaan  in  nae  in  Sonthampton 
fin  tba  laat  aiz  montha,  and  am  fennd  to  work  very  reliaUy. 
Thar  an  ilw  Ia  OH  aod  aia  baiag  mannfaotoeed  to  a 
muabar  of  other  towaa,  aad  tAas  the7annBadaathBa«a^ 
bead  aqoipmant  to  -tba  entrance  to  car  abad>i  no  taoaUa  is 
axperieDOM  Inr  tha  pda  aomiog  off,  a  tranUa,  wtaldh  baa 
been  put  np  with  for  a  long  tuna  with  tha  ordiaoif  Ijpa  of 
frog. 

Tlie  insuliiuon  of  tho  tnillcy  wire  Is  douhlc  thniut^hout,  and 
is  of  ihf  1  lirego  jjattern,  and  this  insulation  iia'  bi<'e!i  found 
very  s8tisfL\c:ory  and  reliable.  The  whole  of  the  wruk  on  the 
overh«»(l  e.juipnuuit  hs"^  hft'i  carried  out  liy  Messrs.  M.iciirtoey, 
Mcl'lroy  Co. 

The  contractors  for  the  permanent  way  on  the  section  froVa 
Prospect  place  to  Shirley,  were  Moaara.  Krauss  &  Sons,  of 
Bristol,  and  the  other  sections  were  carried  out  I  y  Mr.  F.\ 
(l.mnan,  o(  Southampton.  Tho  majoiitj  of  tin:  work  is  of 
double  track  construcu'cut,  onljr  about  an  oigfath  part  being  of 
single  track.  Wkh  a  gnugc  of  4ft.  6)ia.,  at  in  Southampton, 
double  track  oan  be  used  on  aqy  road  whara  the  diBtaace 
from  baib  to  betb  ia  not  laaa  lhain  BSft.  Sta ;  thia  albnn 
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81b.  titiwn  ovntna,  irtiieh  li  ttt  lemat  paraiiniliboB 
■oaoant  of  the  dMKUiM  1IMMMM7  Ik  tt»  MOL  liftlaogiTw 

Mk  Gin.  from  the  nil  to  the  kerb  on  eaoh  lUa.  H  is  neeee* 
sary  to  keep  the  raill  not  less  than  9a.  6iB.  from  the  kerb 
for  any  distance  over  30fl.,  otherwiae  a  "  frontager  "  would 

be  created,  and  the  landlord  oppoaite  whose  pmpRrty  this  has 
been  done  could  have  the  lines  remoTod,  uulosa  it  has  been 


M.  6ia.  vhstl  bsse.  The  gauge  of  flia  Ham  mobI  mxtrn 

of  this  radios  is  kept  abont  ^\ia.  tight,  ifUA,  It  fcwriltolw 
of  great  advantage.   The  steepiest  gradient  is  1  In  17,  uid  ih« 

greater  portion  of  the  track  is  fairly  flat.  A  section  of  the 
permanent  way  is  shown  in  Fig.  15,  and  the  rails  are  I:iid 
on  a  bed  of  concrete  Gin.  floop  with  proportiona  of  four  of 
broken  stone,  two  of  clean  aharp  sand,  and  one  of  Fortlaud 


previously  passed  by  the  Doard  of  Trade.  In  places  where 
tlie  road  is  len-^  timti  ^Hl.  Sin.,  and  then  only  for  a  nhort 
diatanea  of  about  20yd>.,  intsrlsiaing  lines  an  osed,  and  this 
•doM  smj  irifli  tb*  now— Uj  Ibc  pMots,  tmA  also  chwt  fb* 


cement,  All  the  town  secticm  is  paved  with  Jarrah  wood 
blocks,  aud  the  Shirley  and  Portswood  sections  with  granite 
setts  8in.  by  fiia.  bj  Sin.,  grouted  in  with  lime.  The  wood 
blooks  an  nm  in  with  pAeh  with  (in.  Jofnla.  The 


^  -  —    r-tf!  >  M 

-  ■ ■  r  tf"  -    -         '  r"  J" 


Conitrvcllori  tn  ythcmS^i^  '\l^alS%  Cumhwltuii  In  Wood  Paved  noac*:: 


Kir..  15.  SBcnowi  or  Vmtuuim  Wat. 


Gin.  from  rail  to  kerb.  Whern  centre  polo  construc- 
tion is  used  the  track  is  laid  with  loft.  Tiin.  centres  und 
with  side  pole  6fL  Sin.,  but  going  round  curves  this  is 
~  to  9ft.  6iB.  MiBtna.  in  qratnu  trinn  »  gsiifs  of 


KNi.  16.— Trni  or  Ci'T  CnoMim. 

8fL  Is  Sidopted  the  road  need  only  be  80ft.  Sin.  wide  to  avoid 
frontagers  when  using  a  double  track,  but  with  this  narrow 
gauge  the  car?  are  more  liable  to  leave  the  metals.  There  are 

numerous  curves  at  Southampton,  tho  -harpes:  boini;  10ft. 
radios,  and  no  dillicuUy  is  experienced  goiut;  round  ii  with  a 


rails,  which  were  made  by  ths!  Leeds  Steal  Work?,  are 
Btetil-groovKd  girder  raila.  woighiuL'  SGlb.  to  the  yard,  and 
were  supplied  in  ISft.  lengths.  The  Rroove  in  the  rail 
is  l!,in.  wide  and  liii.  Jwi  p.  It  is  on  innx)rtiint  matter  not  to 
have  the  groove  less  than  the.se  dimensions  to  admit  of  a 
F-i;fScionily  Jetp  flangu  on  the  wheels  tjf  tht  rolling  stock,  tliis 
l  i  ir.g  a  great  Bssistance  in  preventing  the  cars  fium  leaving 
the  track.*  Two  Chicago  bonds  oi 0000  gatii-t'  are  used  at  earn 
rail  joint.  The  rails  are  oiose-bonded  at  every  iOyd^.,  with 
inter-track  bonds  every  SOyds.  apart  Crown  bonds  are  used 
at  the  points  ai;  these  are  more  suitable  for  bonding  with  the 
flange  of  the  point.  Spring  points  are  u.^l  I.  of  crucible  cast 
steel,  manufactured  by  Messrs.  Askbam  Jiros.  and  Wilson,  of 
Sheffield.  At  all  the  j  unctions,  and  also  on  the  tracks  going  into 
th«  csr-flheds,  eut  orossings  {Vig.  16)  an  osed,  wtaien  mako  » 
oradi  smoother  and  better  job  than  osing  csst  elssi  amsauigs, 
where  variable  angles  arc  required.  One  of  the  most  important 

'  The  i-<»ialiuioe  tu  trnilioD  on  tlH.'av  r.iiiti.  Uikeu  un  una  lA  tl.« 
S«utluiDi|>t<>n  can  up  ad  incliiu.'  of  1  in  88,  «iui  Zj  VUIui.  per  tfOl,  lb*  car 
kttaiiiiiig  »  apccd  of  194  lailM  per  lumr.  Wh«ii  Utu  utt  WM  Bida  Um 
Nkit*  were  dry  Mid  mdj,  and  la  «et  waatbor  this  Smiet 
invr  M  221b«.  par  ton.  In  nebw  rtuad  a  eorva  ol  69ft.  r 
UOUm.  per  tun. 
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matters  to  be  oonudered  in  laying  down  a  tramway  track  is  to  )  The  tramway  (eeders  oongists  of  insulated  lead-0OTere<l 
ensure  that  the  levels  of  the  rails  are  such  that  whon  the  roa<l  |  otbles,  drawn  into  stonew-are  ducts,  with  drawing-in  boxes 
is  re-macadaniised  or  block  paved  they  will  be  the  most  8uit-  placed  about  80  yds.  apart.  They  vary  iu  size  from  0079  mj. 
able.  The  levels  are  often  pat  down  as  near  aa  poa^ible  to  in.  to  0-3  »i.  in.  cro»g  section.  The  high- tension  alterniiting 
that  of  the  old  road,  which  may  not  be  the  most  desirable.  It  ,  feeders  are  also  drawn  into  similar  ducts,  and  are  lead-covered 
|g  really  a  matter  of  experience  in  finding  the  correct  levels,    concentric  cables,  the  longest  being  1  sq.  in.  in  sMtion.  Test 


Km.  17.— I'uKrssMHiu  Cab  DiK'T. 


owing  to  the  varying  circumstances,  but  as  a  general  rule  the 
cross  fall  from  the  rails  in  wood  panng  is  Un.  to  the  foot,  and 
in  macadam  rood  jin.  to  the  foot.  A  swing  fall  of  4in.  is 
allowed  across  a  double  track  on  curves  of  about  -'lOft.  radins. 

There  are  two  car  depots,  one  of  which  is  situated  at  Ports- 
wood  (Fig.  17),  with  accommodation  for  26  cars,  and  the 


Vm.  18. — l'OBT»w<>oo  Uki'.mii  Simr  iduriiii;  cx,it-tnictioD;. 

other  is  at  Shirley  with  room  for  1 3  motor  cars  and  nine  trailers. 
There  is  a  repairing  shop  at  I'ortswood  (Fig.  1>)  fitted  with 
a  full  equipment  of  repairing  tools,  the  lathu;<,  ivc,  being 
driven  by  a  5  u.p.  Weetinghouse  motor.  There  ia  also  a 
smaller  repair  shop  at  Shirley. 


boxes  are  placed  at  intervals  of  every  half-mile  on  the  high- 
tension  feeders.  The  alternating  network  is  for  the  best  part 
drawn  into  ducts,  but  in  some  cases  pitchcd-in  cable  is  used. 
There  are  no  fuses  on  the  network,  but  low  tension  fusee  are 
provided  in  the  transformers  as  well  as  on  the  high-tension 
side.  The  transformers  are  placed  in  pits,  and  are  opened  up 
by  means  of  a  cover  placed  on  the  footway.  House  services 
are  connected  by  broakinR  into  the  duct  iu  which  the  low- 
tension  distribution  is  drawn,  and  on  this  account  are  also 
drawn  inside  :  a  tee  joint  box  is  then  connected,  and  a  small 
brick  box  with  a  stone  cover  is  built  round  the  broken  duct. 
All  the  boxes  are  filled  in  with  diatrine,  except  in  the 
test  boxes,  which  are  filled  in  with  wax.  The  continuous 
current  network  is  mostly  bare  copper  strip  carried  on  porce- 
lain insulators,  and  has  been  down  since  the  first  Bupply  of 
current  was  started  in  Southampton.  Owing  to  moisture  the 
porcelain  insulators  are  found  to  rot,  which  is  certainly  a  dis- 
advantage of  this  system.  The  whole  of  the  cables  have  been 
supplied,  drawn  in,  and  jointed  by  Messrs.  W.  T.  Glover  Co., 
and  it  might  be  mentioned  that  diatrine  insulation  has  given 
good  results  in  Southampton,  and  there  is  no  doubt  that  this 
system  of  drawing  cables  into  ducts  is  much  more  reliable 
than  laying  armoured  cables  into  the  earth. 

Cromptnn  urc  lamp^  are  erected  on  every  alternate  tram- 
way standard  in  the  town  section  and  every  third  .itandard  in 
the  Avenue  section.  These  lamps  are  run  from  the  rectified 
current  circuits,  of  which  there  are  two,  each  taken  caro  of 
by  a  50-arc  light  roctitier.  Incandescent  lamps  are  also 
erected  on  these  standards,  which  are  switched  on  and  off 
automatically  by  means  of  an  I'.dmunds  automatic  switch 
fixed  in  the  base  of  the  pole,  which  is  made  extra  large  for 
this  purpose.  It  might  appear  that  when  50  arc  lamps  are 
placed  in  series  there  would  be  a  danger  of  one  lamp  opening 
the  circuit  by  the  cutout  failinj:,'  to  work,  but  no  trouble  is 
experienced  in  this  way.  If  an  earth  occurs  on  two  separate 
lamps  on  the  same  circuit  it  will  out  out  the  intermediate 
hunps,  but  switching  out  one  of  the  faulty  lamps  will  imme- 
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dwtaiy  rwUwa  atbtm;  fliis  effaot  is,  of  ooaiw,  more 
audnd  m  Um  iliffldards  are  eartbacl  to  the  raild  k  notifiad 
^jitn  a(  uo  Imps  is  only  rivalM  Ib  lowat  wImm  flftt  we 
laaqi  tw  piMid  in  mtiMMmsa  ffttMott  aoniiowMi  nqgitf . 
UTImm  oibM  polaa  m  and  m  iia  Bbbrlw  and  Afmne 
seoUooa  iwo  ornameotal  biaokati  nith  8  o.p.  Jirapsua  fixed 
on  each  pole,  which  diapenaef  wiUi  the  neoeantj  tw  oil 
li^'buug  at  the  ku^e  of  the  polea. 

La  coDclkiaiou  I  may  state  that  Sheriff  Dunsrord  is  the 
chainuan  of  the  Tramways  oommiuoc  and  lias  reudererl 
valuable  aenisiaDee  in  carrying  out  ttiH  work,  and  he  iiaa  hikd 
the  support  of  iLo  comrail,tfo  in  leaNing  nothinj^  undone  to 
make  the  tratuwAyi^  a  Muccejij.  Aid.  Boue,  wliu  is  the  chair- 
lijun  of  the  Lightini^  comtnittee,  has  also  devoted  a  liirge 
amount  of  time  in  coaiiection  with  the  work  at  the  tloctiioity 
station.  Mr.  F.  II.  Chaplin  is  the  boroupli  electrical  engineer 
for  both  tlic  ligliting  and  tramways,  and  as  botli  systcmu  are 
rapidly  growing  he  wiil  be  ktipt  quite  aa  Inisy  a."?  he  has  ijeeo 
duriof;  the  past  twelve  months.  Measr?.  Kmc^iid,  Waller  and 
Manville  are  the  engineers  for  the  whole  umlertakinx,  to  whom 
mj  khuika  an*  dot  u  well  ee  to  Mr.  Chaplin  for  affiicding  me 
•THj  oppoctaiiiti7  Is  the  pnpantioB  «(  wi.  ertide. 


SAC  AHD  STRAIN  IN  IHOLLEY  WI&BS. 
BT  B<  HommiMi. 

Borne  doubt  appears  to  exist  as  to  the  tension  at  which  it  is 
permisuhle  to  erect  trolley- wires.  Tbu*,  in  his  "  Electric 
Traction  Pocket  Book,"  Mr.  Da wnB  gtfUlfte following  table 
■faowiog  the  way  in  wUeh  the  aeg  in  a  eappar  vice  eSaQgee 
utthtHnfentan: — 

TiiaparMmiMir).  8«glBhMlNioRiaen.a|»a. 

n   9^ 

60    la 

70   17 

90  ..-   22 

Mr.  Dawson  farther  states  that  the  wire  should  be  so  hung 
that  the  tension  (if  it  be  of  No.  O.B.  &  S.  gauge)  will  not,  under 
aaytattpecature  likely  to  occur,  exceed  2,000Ib3.,  correepond- 
iag  to  a  1^  of  :ivHin.  It  follows  from  the  above  table  that 
we  pot  up  BO  that  the  sag  at  50  F.  is  12in.  will  become 
daagenaily  tight  if  the  temperature  should  ever  fall  below 
fesesing.  Aa  a  natter  of  prttctice,  however,  wire  is  now 
abaoat  alwayc  pat  ap  tighter  than  thk  would  impl^.  Some 
iMamNiiiiieBtB  ol  leoeBtly  erected  apane  od  flia  Laada  City 
TiamwaM  abowed  in  aavwal  oaaaa  a  aag  aa  mmII  m»  8iD. 
oa  a  apan  of  ISOft..  die  tompaaatoie  being  about  50  *7..  and 
tighter  spans  than  thia  are  not  vaQonoMNI.  AMOtttBf  to 
Mr.  Dawson's  figures,  SQch  apane  wonld  break  or  abatah  axoaa- 
-ively  in  even  a  mild  frost.  Probably  tboee  who  bate  to  erect 
trolley-wifos  do  out  lake  account  of  theory,  but  haul  the  wire 
aa  tight  as  a  certain  number  of  men  pulling'  on  a  lertatn 
number  of  blocks  and  falls  can  get  it.  They  know  roughiv 
from  esperieoae  how  inaah  atnin  thaj  eaa  pot  on  with 
safety. 

Thin  discrepancy  between  theory  and  praciice  ia  daa,  I 
think,  to  neglect  in  the  form.ir  of  tho  cdastic  ext<;nsion  of  the 
wire.  So  far  u3  I  can  a.^cei  tain,  tlie  table  Lfivcn  abovo  has 
been  calculated  on  the  assumption  that  the  wire  is  not 
stretched ;  from  the  length  of  the  wire  at  any  one  tei^rature 
its  length  at  another  is  obtained  simply  from  the  coaffisinnt  of 
expansion,  and  from  the  length  ao  obtained  and  the  disuinco 
between  the  supports  the  sag  is  calculated.  As  a  fact,  of 
course,  the  existence  of  tension  implies  elastic  stretching.  The 
effect  of  this  can  easily  he  seen.  Suppose  the  wire  to  be  an 
inextensible  string  whose  length  varies  with  the  temperature, 
bat  instead  of  fixing  the  two  ends  rigidly  to  the  supports 
inelude  a  spiral  spring  in  the  spttn.  That  spring  will  be 
eilandad  by  the  tension  in  tha>im,  and»  aa  the  wire  abortans 
an  eoolhig,  the  spring  will  ntmA  fmtbar  ao  that  the  total 
ahaclMiiiff  of  apxing  and  iriia  togelhar  will  be  taaa  than  that 
of  ttie  ime  crnfy.  I^milarlj,  if  tin  wiia  langthana  with 
increasing  temperature,  some  part  of  the  kogthaning  will  be 
taken  np  by  contracUon  in  the  spring. 


Suppose  that  2/  ia  the  diatanae  batwaan  Che  aupporta,  and 
that  '2»  ie  the  aotoal  length  of  the  wbi  whan  haag  at  m 
temperataii  l*Faho*aaaMndaad1aBV«atiifa.  Lat/batto 
sag  and  lat  SiTba  tba  omtMlahad  laimth  of  liwwira.  Lak 
'2a,  be  the  nnatealaliBd  langth  at  the  aiaadaid  tenparatoie. 
Than  it  USmm  tarn  the  properties  of  the  eatenaiy  that 

w-i+(2<r8i')  (i> 

with  sufficient  accuracy  for  present  purpoeee.  The  elastio 
extenaion  of  the  wire  ia  <i  -  *'/»' )  and  thia  la  pnportional  to  tha 
tenuon,  or  to  if  (tiia  aag).  Now  iraiVl-faf)  when  «  ii  thi 

coeffidenl  of  Unaar anaiMioo.  Hanee  ^-  i —  - 1  -Atf  whaitt 

A  i  :  n  constant.  Or  s-iy(l +  «<)BAf{^  appioiinaUlji  or 

from  (1) 

t  ai' 
which  ia  the  aqoatton  oonneetiag  the  aag  and  the  taoipaiatiiia. 

Take  the  case  of  a  bard-drawn  OMpot  vteo  4Nibtf  diaiBatar 
the  supports  being  120ft.  apart.  Warn  aoma  Ivla  on  laali 
a  wive  wbioh  Prot  Swing  kiodlj  nada  ftair  na,  it  appeaia  that 
ita  natnal  length  ohanges  by  O'OOOM  per  oani  par  dagraa 

Fahrenheit,  and  that  it  stretches  by  very  nearly  .o'tis^h  peit 
of  its  length  for  every  1,0001b.  of  tension  up  to  8,S001b., 
when  the  elasticity  begins  to  Urc  }me  imperfect.  The  span  of 
wire  weighs  about  601b.    Thus  we  get  the  following  table. 


111. 

1  etuuoD. 

1*. 

1 

ExpoM.  due 

t:>  ti'mji.  {!.) 

Temp. 

{t.\ 

3 

3.600 

1-0018 

100001 

1  -  0-0018) 

0 

0- 

44 

2.400 

10012 

i-oooc;; 

1    0  0012) 

60 

70 

6 

1.800 

1-0009 

1-00004 

1-  0-0009) 

90 

105 

9 

1.200 

1-0006 

I-OOOIO 

1-00006/ 

130 

152' 

12 

900 

l-0004fi 

itiooia 

1-  0OC027! 

153 

180' 

18 

6O0 

l-OXiJ 

1-00011 

191 

22f>= 

The  »<ecoad  column  is  ealoukled  from  the  catenary  given 
by  tho  first,  and,  of  course,  has  nothing  to  da  with  tho  oka- 
ticity  or  tempecatUK  of  the  wire,  but  depends  only  on  ita 
weight.  Tha  tilhd  gives  tlie  ratio  in  which  tho  wiro  is 
elongated  {m  compared  -with  ita  unstretched  length  at  that 
temperature)  in  virtue  of  the  tension  shown  in  the  second. 
The  fourth  ia  ealoolated  from  equation  (1)  above  and  gives 
the  stretidiad  Imgth  of  the  wire  aa  compared  with  the  dis- 
taaee  between  aoppoata.  The  fifth  is  the  quotient  of  the  third 
into  the  fMirlh  or  (anHiaiantly  nearly)  the  ditferenoe  of  the  third 
and  foorth  phia  one;  tt  Aowathe  naiiwal  Iwgfr  of  the  wiia  at 
that  parUoniar  tantpenlnre  in  tema  of  f.  Tbo  aixth  adamn 
ia  tha  anpaaaioB  of  the  wire  due  to  riaa  of  tatapmlue  In 
btindtea  tbonaanda  of  ita  length.  Tho  laat  aolnnm  la  tha 
tempuraturc  calculated  from  the  expanaion  ehown  in  the  sixth. 

ThtH  table  .^hows  that  wire  hung  so  that  the  aag  on  a  span 
of  40  yds.  ia  (Jin.  at  a  temperature  of  50"^.  will  never  in  this 
country  be  stretched  beyond  ita  limit  of  elasticity.  The 
tocsiou  in  it  at  K.  will  be  -J.KtOlb.  and  the  sag  -JUn.  It 
also  reveals  the  no  le.HB  important  fact  that  at  107  F.  the  sag 
of  such  a  wire  will  be  only  '.Jin.  On  cho  other  hand,  a  wire 
hung  80  that  the  sag  at  ^0  F.  is  I2in.  will  at  OOdeg.  drop 
down  to  ISin.— an  anaaaaiaa  amount. 


B.T^.  MOTOBB. 


\Vli  iiave  receiTeJ  from  thi-  I.^riu-h  Tlii'Ui-<nii-ll.junu:i  Lb.  i.wo 
l«iUit/iiii!t«  ilescnbing  sonic  new  ljij>c«  <ji  iiioturs  which  they  arc  now 
puttine  on  tho  market.  The  firH  pauiphlet  dasla  With  thair  CE 
type  of  &low  and  moderate  upeed  motorii,  whkll  aie  bidit  in  siies 
ranglBg  fiwn  2  H-l*-  to  10 II. p.  for  »low  .speeda,  and  3  h.p.  to  IS  H.P. 
for  miraante  tpe^^  Th«y  are  eopecially  adapted  for  direct  connec. 
tion  to  machinery  wheo  the-tpare  arailabie  i«  an  important  considera- 
tiun.  A  feature  of  the  motor  i«  that  it  is  «y iiim«trical  in  fomv,  and  can 
be  c[uickly  an«D);od  to  run  in  an  ui  risut,  itiverud  or  semi  inwrtH 
posiliou,  «o  that  it  can  be  plait  1  ntlu  r  ou  the  floor,  ceiling:  ui  \i.iU, 
Fin-  I  »ho»'»  one  <if  there  ir.ot orn  ti\'  'l  on  «  wall.  The  foui-puli; 
con.-li-  I.  tin!:  l.i^L'ii  [.dopl.jd  lu  111!  ■■■■■I--'  'i'livn  to  the  3  H.P.  Jow- 
t«»«ed  motor.  Tbe  aruiatute  aott  i<t  built  up  ot  japanned  abeeta  with 
tLe  u»ual  air  ducti  to  imtl  ventiUtioni  tha  laaUBetloni  being 
chunped  soUdly  between  two  caM-irua  »pkleis  exlandad  aa  lhaqpa  to 
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eup[>ort  tht  amiftture  eoila.  The  nmiature  borly  it  insulated  in  the 
auiK-  way  m  in  the  coinp»nj"a  traction  motoiiL  Theariiuilure  colls  are 
wound  on  a  fonn,  and,  after  inauUtinn  and  tenting,  are  placed  on  the 
•rmnttire  core,  this  plan  being  foundpreJerable  to  windini;  the  inaii- 
lat^  wire  directly  on  to  the  core.  Tne  coils  are  embedded  in  alota 
punched  in  the  armature  discs,  and;cxtcnding  oTer  the  end  llangies, 
and  are  bound  down  with  bund  wires  in  thi'  usual  manner. 

The  mica  insul»te<l  commutator  and  the  bmsh-holden!  <lo  not 
differ  from  thivc  on  the  oom]>any'a  well- known  traction  nioluris.  Soft 
Btttl  <if  high  pt^nneability  is  employed  for  th-  motflr  fnime,  which  is 
•Uo  the  n>a(;net  yoke.  It  is  cast  in  the  form  of  a  hollow  cylinder, 
with  projecting  feet  on  the  ontaide  and  seata  for  the  pol«.pieces  on 
the  isaide.    The  pole-pieces  are  made  of  special  iron,  and  are  ao 


Flo.  1. — Cy.  HOTOII  t!(«TAUCD  OR  WaLL. 

Mii>ported  that  they  can  be  readily  removed  from  the  frame,  and  the 
fielil  coils  are  helil  in  plucc  by  the  citeiidi'd  ti|w  of  the  polc-pi«<a. 

The  bearings  are  carried  by  rant-iron  end  fhieldn  1i<')lted  to  the 
frame,  and  if  the  motor  is  to  be  bolted  to  the  wall  or  sanpended 
from  the  ceiling  instead  of  bein;;  placed  on  the  floor,  these  shields 
■re  simply  turned  rouniL  The  bearings  are  lubricated  by  oil  welb, 
with  revolving  ringn.  The  liners  are  of  solid  gunnietal  in  one  t>ie«e, 
•nd  they  rest  on  tlie  bcaring<i  throu^^hout  their  entire  length,  Deing 
kept  from  turning  by  meun!<  of  dowel  screws  extended  ihrougll 
the  bearing  CMtings.    The  (tandurd  motors  of  this  type  maile  by 


in  which  the  sccondarr  shaft  revolve*.  Both  tlie  gear  and  pinion 
are  cut  by  special  machinery,  and  run  together  within  a  gear  case. 
Five  standarti  gear  mluction^i  are  provided  :  3  to  I,  4  to  1,  5  to  t, 
6  to  1  and  8  to  1,  and  th«««  reductions  are  intetrihangeable  on  each 
size  of  motor  respectively.  By  rotating  tne  end  shieldn,  the  po<ilioa 
of  [the  shaft  rehitively  to  the  feet  of  the  motor  may  l>e  altered,  as 
desired,  to  l>e  almve  or  below  llie  motor,  or  to  one  side  or  the  other. 

The  standard  speeds  for  which  the  motomarc  designed  are  listed  in 
the  iwiiipblet  and  vary  in  the  ca.se  of  the  slow  r\Kinl  motors  accor<iinj{ 
to  the  voltage  and  size  of  the  motor  from  1,240  to  63A  revs,  per  min.. 


Flu.  3. — lAUl'i-noN  Motor  >ot'MTU)  is  as  Ixvebtid  I'Osrriox, 

and  in  the  case  of  moderate  speed  motora,  tlie  variations  are  from 
l,H(iU  for  a  fi2&-volt  4  ii.r.  or  5  ti.r.  motor  to  i)7'i  reva.  per  min.  for 
a  110- volt  motor  of  10  ii.r.  or  \!>  ha: 

The  second  pamphlet  deals  with  ]»olyphsse  induction  motors. 
These  aiw  made  of  siogle-pharc,  t^^  o- phase  »u<i  three-phase  currenU, 
ami  for  frmjueueie*  ot  'lb,  40  and  (id  u*>  per  se'c.  The  present 
pamphlet,  however,  deal.-;  only  witli  two  und  three-phase  motors. 
The  standard  Mte*  for  th«<e  are  for  3i<>  and  440  voltv,  but,  of  coarse, 
they  are  manufactured  for  other  voltages  if  rviiiiired.  Iliese  motors 
can  he  supplied  for  slow  speeds,  the  7A  u.f.  running  at  from 


Vl<}.  2. — (°K  MoTOB  DiuviNc  Uaux  Throi  oh  Fuimdli  Shm-t. 


the  company  are  wound  as  ibunt  motor*  for  voltages  of  115,  S30,  4'H>, 
44(1,  ana  60O  volfci,  and  for  200  volts  for  capacities  up  to  5  II. l".  slow 
speed  and  7J  H.r,  moderate  speed.  Series-wound  motor*  of  the 
sjme  |>:ittem  can,  of  course,  be  Kupplied.  Two  forms  are  iiihiptc<l — 
viz..  partially  enclosed,  as  shown  in  Figs.  1  and  2,  und  totally  enclnsed, 
in  which  the  handholeji  .teen  m  the  illustration  are  titled  with 
removable  covert. 

Knr  many  purposes  of  power  application  it  is  convenient  to  have  a 
shaft  iiiannted  on  the  motor  itself.    For  this  puij^ose  a  motor 
III-  been  developed,  in  which  the  ordinary  end  shields  of  the 
etwdard  CE  motor  ore  replaced  by  special  ones  carrying  bearings 


70i>  to  800  revs,  per  min.,  the  autor  having  4,  (i,  or  10  poles 
according  to  the  frequency,  and  the  rmaller  si^tes  at  corre- 
spondingly slower  speedx,  'the  150  motor  being  listed  at 
11)0  to  3r>0  revs,  per  miu.,  with  10,  U>,  or  2<i  poles  accord- 
ing as  the  IrequcDcy  is  26,  40,  or  60  v/^  per  Induction  motor!' 
for  faster  siH-'eds  are  also  uiude  of  the  .-.-line  |<attem,  the»e  having 
fewer  poles  und  bcin;,'  made  at  small  a.f  1  n  r.  All  thcj*  motor* 
are  uiiwle  in  three  psltein.-,  K,  I.  and  M,  these  having  rotors  of 
difTereiit  dei<ign  to  suit  ililferent  purposes  for  which  the  motors  are 
intended.  The  form  K  has  a  8i|airrel-cage  rotor  in  which  the  con- 
ductors are  straight  copjier  bars  in  slots  in  a  laminated  core  atid 
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joiru'd  (It  llif  vwif  t'V  flior;  i^in  iiitin^  f'n^r^-  With  tliifl  motor,  in  all 
but  Itic  KUuiUcr  »i<i<s,  a  cijiupeiuatut  n  mployed  for  suttin){,  which 
ncU  •  tnuinformer  ud  reduces  the  Tolhme  nt  the  tenninala  of 
the  motor.  When  the  motor  nttaina  lull  speed,  the  vindingi  of  thin 
«  dtaeonaMtcd.   Moton  of  thia  patta^  si«  reoom- 

 I  whtn  the  natnr  jt  not  rtqnitcd  to  «tut  on  h«itTT  \o»S»  or 

wOl  not  nifect  injariously  the  voltige 
Rgidation«f  thea;*l«ni.  Foraeombincd  li);htiiipand  powersyitem 
or  in  casrs  where  the  fjoueratur  CA|)«ritT  i«  linntfti,  thi-  1;  tyjii^  rif 
mc'tur  :s  i.i  be  preferred.  In  ihi*  the  ii  ior  Iw.-*  iU-fiiui<;  nr  lo'.w 
windiugK,  the  conduetow  fonnUtin;.'  of  l.ir^  which  *fo  hr»t  t'ormed 
and  insultted  bi-fotf  1 1  iiij,'  l.iid  iiu  j  tl^f  -lot*  of  the  core.  The 
teiminalJi  are  counecte<i  to  a  sturting  reaiatance  nio.inted  within  the 
rotor  »pider  and  aliding  contActd,  actuated  by  a  handle  through 
the  hoUou'  aba/t,  cat  oat  this  rtaislancea*  the  motor  ){cta  np  to  speeJ. 
Tb«  NMlMMsev  niuallyid)nitt«laoaa  to  giv«  a  nmzimnai  abirting 
toriina  at  leaat  AO  pa  etnt.  f^aur  than  the  fall-load  runciniK 
tari|UP.  with  a  current  rIudI  >"  f<-r  cent,  higher  than  the  full-U»ad 
cnrrent  In  the  third  Unu:.  'M.  the  rotor  winding  ia  similar  to  the 
preceding,  but  the  term i:>ul"  -xi  i-  i.iken  thruu^Ji  ;!.c  hollow  «haf(.  t«> col- 
lector ring*,  ucd  im  t'xteriiJil  rln'.i^tat  h  ii-i  i.  ThLf  form  in  employe>l 
fttr  emne*,  hoittf,  ptlinp<a,  &c.,  whfiv  ^'tf  i  viri.'iiioii  ir  T(>r[»iirt»1. 

A-<  in  the  continuous-current  inoidrs  /ilrva'ly  'U'scrit  vil,  tlu'  li.-ftiing* 
lue  «ilnatt;d  in  the  end  shields  iu  that  tltc  uutlui  can  bu  us&i  un  a  wall 
or  inverted,  aimpljp  by  turning  those  shields  throaiih  OOdeg.  or  IBOden. 
Fig.  3  ahows  mie  of  these  induction  motors  muuntei  in  an  inverted 


THE  CASE  FOR  EI<BCTSIC  POWER  DISTRIBUIIOH.* 
BT  w.  a  WMai,  iu.ai.,  illm  k 

{Concludr^  fr'^m  jhu),  J'?.;,) 

The  law  governing  thp  slcuiu  cnnmimptivti  (  f  ih«  CDume  i»ow 
demands  altcutioD.  Ht.w  h  tl.e  -to.iin  caiisiiiii[Jiii>u  influenced  by  the 
luttd  «n  the  engine,  and  wluit  is  the  co-^i  ul  tUmu  per  i.ii.p.  ut  variotia 
loadtl  The  law  connecting  the  slcani  c«D«acD|iticn  with  the  load 
kM  bcca  investigated  by  aetreral  «n^ineer»,  notAblv  by  the  l«t« 
Mr.  Willni^  who  mnda  muj  iBtcitatui|[aail  vnluable  experimentA 
on  fbc  fnhjcct  Mr.  Willma  fimnd  that  m  an  engine  running  at  a 
nniform  tpeed  and  with  constant  ratio  of  expansion,  the  total  steani 
eOBanmption  might  be  expressed  with  remarkable  accuracy  in  the 
form  =n  +  h  in  p.  wbeie  a  and  b  are  constants  depending  on  the 
c<  nstiuction  of  tLc  t  u^;i[U'.  This  m^ans  that  the  steani  used  in  the 
fcnginu  i»  iiiatii.'  uji  ';,t  two  ijiiaulitieo,  one  which  i?  constant  and 
inacjHjiniL  iii  1 1  tin-  «lJr  ^  l>tin^'  iluno,  the  u'Iilt  ul  which  i«  projior- 
tioiiLil  to  the  I.ll  V.  Fur  engines  which  havts  a  variable  ratio  of  expan- 
sion, the  law  ia  somewhat  dilfercnt,  but  it  will  be  tBOcitat  Cm  oar 
purpose  (o  aaiunie  that  in  the  engine  we  have  ahotea  thn  lUuk 
comiBptiMi  follows  the  above  stated  simple  law,  and  lite  argaouint  ia 
BOtahered  tlMmby.  Taking  ptri.it.r.  per  hour  a«  thefoll-loaid 
ecmaaiptinnor steam  forworking a  uon-condcnsingcompound  engine, 
and  ITIm.  for  the  piuue  engine  domlcnsing ;  the  diagram  Fig.  efiowa 
the  rea»!lt-i  obtained  from  an  enirfne  of  l.VO  I  it  v.  Ab-i  is-a^  give  the 
r.is  rilinat.  I  repre-int  the  tiiil  steam  consumption  per  hour, 
'i  he  Jiiio  A  li  jjiTi^  the  ref-  Itn  l-ii'  cni'lecint?.  and  the  line  CD 
for  ihoct  niu--:iin'l'-niii->'.  It  imU  lio  ■jb^urM^i  fi  itii  '.lie  Jin;;Ti»iii 
thai  tiio  water  lakeu  by  iLu  tugiiiu  wUtii  duiiig  no  work  but  »imply 
tunning  toond  at  full  speed  and  overciiming  its  own  friction,  is,  in 
the  caaa  df  tiM  BOn-couoimsing  engine,  no  leu  than  one■lhi^i  of  the 
MMU  it  nqaini  for  ninaing  n&iur  fall  {>ow«r,  while  in  the  caae  of 
flM  oondtBMag  eagtne  it  ia  mtltar  onr  Su  ptr  c«nt.  The  fignrea  are 
from  aetnal  practice,  »o  you  need  not  worry  ab^itttbeir  accunu  y.  In 
coaacqnence  of  there  being  a  earteiB  quantity  of  steam  which  is 
independent  of  the  Intul,  tlie  consumption  per  t.H.r.  iui-reaies  greatly 
at  light  loads  in  non-condensiD^  engines  and  Icki  so  in  condenning 
enginea,  caniWfj-.ientJy  the  savin »  in  fi!*"!  is  not,  as  has  bei-n  w  often 
Miumed,  pru;.;jrti.>u:il  t,j  lli.j  jiivi'i;.;  :ti  i  -i.i'. 

At  this  atiigti  wu  auay  tilly  unnkc  ici>|Uiiy  ^  lu  the  capitsl  outlay 
re<iuired  for  a  scheme  ul  electric  power dintribtition.  It  uci^d  »caiv«ly 
be  said  that  this  depends  entirely  upon  the  amount  of  il  e  power 
•ad  Um  duttacter  of  the  area  over  which  it  ia  t(.  be  distriUtited.  The 
•tmtoftlM  wi>rka  and  the  number  and  aiatof  unit!!  into  which 
llw  pomr  ia  to  be  divided  have  ull  to  ba  oonaidered,  *•>  that  dealing 
with  gmuil  frtBopUw  m>  wly  cwitaa  ia  lo  adopt  for  the  sake  oi 
argument  a  fair  Average  au  i  '<  u  o  it  hi  vou  engineers  lo^make  the 
necewary  correctinn  : '  i-  i.i.li  iml^vi  iu  i'.  ui-*  which  comus  before 
ynu.  Toe  cost  of  genei  ii  r-  j  ei  ii  i-  varies  with  their  size  and 
the  same  holds  fur  motor:',  tho  ]>iii.  ot  the  latter  running  from  £'■'• 
per  H.P.  fir  M  u.f.  sii;us  lu  much  as  JL"I5  per  D.f.  for  sizi-' 
of  3  II.P.  For  LVviy  II  I-.  delivered  at  the  motor  dufia  we  have 
to  furnish  by  iLu  generator  12  u.i:  and  ai  rcgardi^  the  eondoctieg 
•jattm  the  cost  of  Uiia  dependa  upon  the  cjileut  of  the  pnwlses  antl 
whether  the  power  i»  delivered  in  loii^  or  small  lots.  1  ara  gc>inf.' 
to a««unie  that  tuVcii  till  round  thu  t-aj.ilal  (  tr.etrlitur'  ,  iiKludiag 

'      *  Paper  raail  before  the  Ciril  and  Mr<:hauj<;sl  Eugineers'  Huciety, 


generattir,  -witthl  iird,  .  ondaclorr,  motors,  and  fixing;  v  iW  amount 
to  £30  per  n  r  ni  ii.olf.f^  installed,  this  bting  in  my  opinion  a  fair 
average.  For  the  iii:  in«ai  I  ani  n^i  wanting  as  pnrt  i  thi-  •jxpendi- 
tare,  on  account  of  electrical  distribution,  the  au.«t  of  the  tnginf,  at 
wa  require  as  eBiiBe  i^aaftaM  idiether  wb  diitnhHle  iia  pcmu 
mechanically  «r  enetifciVr.  If  II  hcetanH  Btniwry  to  eoaaiar  the 
cost  of  the  engine  it  nuy  be  tiktB  to  be  £3L  Vk.  per  t  h  p. 

Now  if  it  ia  diffirnlt  to  itrilm •«  eventg*  for  the  cu^i  oi  lui  eleetrie 
ili-^tribution  plant,  it  is  atill  more  diflicult  to  get  a  reliable  avcrii^>u 
of  coet  for  shafting  and  belting.  The  figure  I  give  for  this  mu!«t  be 
cooatdercd  aa  aubjaet  to  neat  VBriation.  It  ia  taken  at  £i  per  u.r. 
initellcd.  The  dapndaban  ia  beUlBB  «•  knaw  ta  be  extnaidy 
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high,  and  for  the  purpose  of  tliii  argument  (  shall  a<>9uwe  Uuii  the 
alfroand  depreciation  on  the  pUnt  reciuired  for  met-hanical  dlstribu- 
tioD,  including  belta  or  ropes,  may  be  taken  at  15  per  cent  That  on 
the  phmt  for  elBetri«il  diatiibutieB  may  be  &ii1  v  uken  at  6  per  centL 
Allowing  itttemt  at  6  per  ««nt,  there  requires  to  b«  set  a»ide 
annually,  to  meet  inteieat  and  drprcciitinin.  lor  electrical  distribntioii 
£2  per  ll  v.  inatolled,  and  fur  niccimt.izal  distribution  £\  per  H.r. 
installed.  To  make  tlie  .idoption  ot  electrii:  distribution  worth  while, 
then,  there  must  be  shown  a  direct  or  iQdi^'|.'l  Hiiiuiid  ;;^n  in  its 
farou  r  of  £  1  pel  H.r.,  being  the  diffeieiws  between  thoee  two  amounts 
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We  have  now  got  together  aooh  data  a*  are  avaitiiblc  for  our  pur- 
pose of  comparin;;  from  the  economi-  }v,iat  of  view  the  ditltircnt 
»)»teins  of  distributing  power.  t  iniJuiin  ^;  Fig»  4  and  .'">.  there  ia 
shown  in  Fi?.  fi  thv  tot.n!  sli-itn  <'oi,-.iini;>tiiiii  in  th»  en  'iiie  both  lor 
mechanicul  nnd  tlcctriiNil  iiistriliiuiiiii.  aivi  it  vip  m  luiiihshtre 
represent i<!  that  wc  siiail  l.asK  our  e^Uiualet  of  the  lucl  cost.  I  shall 
Uk.-  It  that  the  motor*  installed  aggregaU  ICXi  H  ud  theft  we  Bie 
for  driving  the  gaueraior  the  l&O  m.f.  engine,  Sot  whlia  haihacB 
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(jiren  iii  Tig.  5  the  vuaiii  conaamption.  Akaci^ra'  represent  the  R  r. 
obtAtTin!  fr;  ni  '.!i>'  niolom  antl  fsfiinafe's  llic  sti'iui.  Th«  full  liiiw 
AH^imI  '  1)  rc[ii r_.<Mit  ".ill-  <,iid<'iviji';liii  ]"jt  hciir  for  mec.faatiicfll 
tiil  iiiii.ii  Il^  ti-tgudmiMiiB  ami  comlcusiiig  n  -i  vfttivdy,  while  the 
iln-.'.i  1  line-  KF  and  (JH  repwuent  the  consumi  'i' n  fur  electrical  did- 
tnbiition.  Now  it  will  b«  teen  that  dcctrii^l  driving  ha*  eveiy- 
whan  tho  adnntate  over  driTiog  bjr  »(Mftii>g  and  beltiBSi  TUa 
MViDgiiiBRiMi  th*  pamr  is  reduced,  w  the  qnedion  wiwt  in 
gHlingom  out  eompariaon  at  eoati,  wbitt  iinnwrtigin  i-f  Ilu  !  -In  uld 
ir«a«niM  tonpnatnt  th*  conditiMM  of  actual  vwking  .^  i;  [  >c 
vre  thai  80  pc-r  cent  of  the  machints  run  ^iuiiillaneouiil}',  iIm  ti  w.j 
save  alioiit  10  {>er  cent,  of  the  »tvam  bj  adopting  el«ctric  drivm  ,  I  nt 
when  rnnninc  at  vc.tj  light  load* ~ working  overtime,  tor  i- 
we  may,  aa  ifci  u  n  i  v  the  diagram,  wive  ovor  25  per  ceut.  I'l -.■  1  ly, 
if  we  afwtinii!  tli.it  tin  hm<i  thwiahoiit  the  year  averugf*  thret- 
quarterp  ".he  iiill  liiai'i.  wf  "lull  ij;t  In-  vi  ly  far  out.  On  this  liasi», 
by  eiupluyiUf;  electrical  instead  ol  Itjlt  dnving  it  will  beee«B  that  we 
nn  Ufa  caBL iaamn.  Note  that  thonrii  the  aaWag  in  mnrer 
■t  qaaiturlMd  ii  SB  mt  ent,  the  ming  in  fad  is,  due  to  the  W  of 
thittlMmCH||iBt^  MOr  tihuat  S4  iicr  cent. 

OMh  value  of  thia  aaving  depends  upou  the  price  of  fuel, 
hsTing  regard  to  iu  thermal  (value.  TUa  wriM  in  mar  diatlict ; 
at  the  pit  s  mouth  it  ia  low,  ia  the  T/judoa  diBtritt  it  ia  hwb.  You 
would,  cf  course,  lio  fsldc  from  the  circnmitaneee  to  auign  tne  projicr 
value  in  each  imim-,  l  ut,  for  the  pur|H>so  of  the  prcBont  argument  we 
shall  aiwnme  that  r  w  ry  lOOlli,  cf  s^-.nii  raiaed  costs  Id.,  this  corre- 
ap-Dn  ii:.;:  hi  a  value  fur  i\M  of  ui  oMt  ["^-s.  ton.  Xow,  on  reference 
to  the  dia.-iari!, Fi^.  li,itwill  ix  »«.-en  thatdrivio;;  eloctricallv at thr^e- 
■  luartcrs  knd  wl-  ave  3"5lb.  of  water  every  hour  we  r  in.  A  c  ir  imR 
to  the  price  asanmed  Ikia  ia  eiiiiAl  in  monev  to  ipl.  per  hour,  and  for 
tflOa  houn  DM  aHMua,  irhicii  allom  for  oome  overiimc,  wc  g«t  a 
mfiag  «t  £ML  17ik  8J.  dna  te  eleetrie  driving.  N'ote  that  provided  a 
jiiii.a>a»  ca|^  Is  tlted  for  electric  and  belt  driviiis;  the  Mving  ia  AO 
nattar  ilt  it  enulcn«ing  than  in  a  non-condensing  engine.  From  th* 
diagmm.  Fig.  .1,  it  will  h»  teen  that  the  addition  to  the  steam 
oonaamption  ia  per  i.il.r.  the  lamo  for  condensing  aa  for  non- 
condenaisg,  thcrt3;'h  on  i-eonr;  i-.f  tli;.'  .'jn:mt;lT  of  oteivni  whicti  i.s 
independent  t't  tiic  i.iu:  Ujiifj  in  the  furun-r  c«W  Ic-i*,  thr  t  .t.ii  .  on- 
sutnptiofi  for  Li  tiiadunsiBg  eajjiiu-  cf  n'^vrn  ^i/f  c  i i-.^p.  rulioaly 
ditiiiiiishi.d.  Uy  electric  driving,  Imwi'M-r,  \u:  -imjilv  tL-iuccthe 
I.R.P.,  and  as  the  alcAni  to  be  subtracted  tor  a  given  reduction  of 
power  ia  the  aaaa  both  tut  eondaBaian  and  mn-aondaiuiim^  the  fbel 
aiTwg  is  not  ID  the  Icait  iDfloencad. 

Ittnpears  then  that  taking  this  cai>e  of  incr.  ihstitntion  of  electric 
fbr  but  driving  there  ia  not  a  lar^  savuit;  m  the  direction  of  fuel 
consimption  to  be  expected.  With  regard  to  the  Mt  driving  the 
acauiuption  wai  made  that  friction,  including  that  of  the  engine, 
sjimmted  for  40  per  c™t.  uf  the  l  p  i  ..  I  til  it  most  be  renifniliercil 
tliil  lliuugh  Ihia  19  a  lair  .ivui;i;.'i\  co  cinions  friction  runa  away 
Willi  jus  much  a»  -o  ptr  c.nt.,  wlnli-  in  »iomc  fsnwn  only  '^0  pi^'r 
cent,  ia  lo»t,  and  iho  .nly  way  th.-r.-:o:i-  t,.  at  the  r.jal 
ia  to  Heat  tpecially  each  particular  problem  that  turns  up.  it 
Witt  be  railihr  tmlentood  that  tha  balance  may,  according  to 
drcinnstanee*,  lie  vith  dthtr  method  of  diatribuiiun  ;  it  depends 
largely  on  theamofer  which  the  power  k  spre«d. 

Again,  the  BtvinK  dependa,  as  we  have  seen*  on  the  avenge  imL 
If  ititneceasary  to  work  a  good  deal  of  overtime  vHwA  onljr  t  few 
of  the  maehiD<«  scattered  about  the  varioo*  parta  of  fha  wwKa  have 
to  run,  the  '.avin^  is  increased  ;  on  the  Other  hand,  If  full  loa<l  ia 
the  rule,  ai.'i  j^ai  tiAl  luod  or  overtime  the  fsceptioo,  the  saving  is 
not  BO  gi'.  ai.  1  uither,  in  t1ii>  e.i^>  considered,  tlic  (L'xumption  isniade 
that  in  a  li  pLiuj;  tlo  -.iir  .l  :^tr:b:;;i  jti  r.':  t.:ie  shafting  and  bcMing  is 
dispensed  witJi.  This,  Ihhm  v^t,  i<  loj;  at  .alMikpIv,  aii>!  the  inf*- 
lion  i*,  even  with  I'ae  Vie.st  iirtu:;j;cii...uL3  ma:.;  fir  lU'ctii  -  .iniri- 
butiou  :  What  proportion  of  Bl4.afiiiig  aad  beUiiM  la  it  nttcsndiy  lo 
Ktaia  1  Propoaala  bava  eome  before  me  which  admitlivl  of  the 
diafting  I  leing  reduced  to  a  nc^ligibtc  <]iiantity  ;  but  there  are  ca^es, 
aa  the  other  hand,  where  the  thaiting  and  haltb^g  gonld  not  be 
appteciably  reduceil  by  the  introdncUon  of  motota.  On«  example 
comes  forcibly  to  my  recollection— that  of  a  cotton  mill,  in  India. 
It  waa  proposed  to  drive  this  cleetrieally,  but  the  mill  waa  all  on 
f>n«'  ''oor,  and  the  raarlijnory  was  so  compactly  and  i>yninictrically 
.o;;,ii:;cd  that  no  p  .iot  .  iild  be  found  in  the' distributive  system 
where  the  introdutti.jii  ■  ■!  lo  .t<.>T  vvuidd  lave  in  friction  utiy thing 
worth  speakiui;  of  ;a:  n  f  ii  1  <:  tisumption  goe^.tlii*  h  the  crux 
of  the  watter.  'Wiiercver  wc  put  in  a  motor,  in  the  iiatui*  of  tliinits 
we  hue  at  oaee, and  between  the  motor  terminal  and  it.^  «hoit, 
10  per  cent,  to  Ifl  percent,  of  the  power  we  have  delivered  to  that 
point.  If  we  continue  with  shafting  and  belting  we  save  tliis  losj, 
and  the  (juestion,  theri-fore,  is  :  l»o  we  gain  bv  employin;,'  electiical 
distribntion  up  to  that  poitit  such  an  advantage  over  distribution 
by  shafting  us  will  justify  us  in  dropping  that  10  percent,  or  15  per 
cent.  '  riMi:  nbtvdly  we  do  often,  but  i(  k.l-.  not  lo  in  the  cotton 
ini.l  ri  f.  ri.  1  tli.  And,  from  another  ptiu;  oi  vi.  iv,  Uii»  kind  of  case 
ia  tlie  wor»t  loi  electric  ilrivintr,  s«  n  inili  gem-ndlv  nin«  at  fii!!  load 
or  is  itopjitd  alt<,itfcth*r.  \'.  l.,.:i  A.v  l,  half  or  thn  i|nart.  :  tium  ia 
worked  aa  Uie  cue  may  i>c,  but  they  mostly  work  lull  lo»d  whilst 


they  arc  at  it.  Here  it  maybe  meiiti-nie'l  that  on  llio  Continent, 
where  cheap  f-lf^trii-a!  p™-i  r  U  piin  liaaed  for  lo  uiufdcturini;  p-ar- 
|M>fcs  it  is  cu'touiars'  ii.i  -  ii  ii  ji  jwoi  to  be  distrt'oiHod  by  simUiDg 
and  bcUiiig.  A  lew  motom  are  installed  to  drive  diitcrBiil  ccjtioiis 
rj[  ill''  wrirkii,  juttt  as  steam  engines  might  big  iai>talled,  but  it  ia 
uiiu»uat  to  employ  gepaiate  motoie  fur  individual  uiacbinee.  In 
America  tho  aama bouagpod.  In  taitUalMtoricaaitbcx  oaolaqie 
motor  or  a  nnmber  of  emaUar  onat  are  iaalaUod,  wy,  from  00  b.p. 
to  130  n  r.,  as  in  a  cotton  mill  lately  set  to  work  in  Carolinib 
Again,  in  engineering  works  it  i»  usual  where  the  machine  toola 
1  eijuire  less  than  4  n.i'.  each  to  group  thera  on  shor*.  linoa  of  sliifting, 
"ich  section  taking  about  24  n  ■'. 

Iffustly,  tlierc  i»,  ■  f  'i  nt^f,  the  rM  of  fuel  inilaenciug  the  u>viug. 
If  till'  fuel  ooats  gx't  to:i        than  I  h&VL  asHiimod,  always  having 

l  i'jatil  to  it^  thf-nnal  x  ahi-n,  tli'3  favm^  w  be  Ic**,  if  it  C0*ts  Diore 
til'-  <jiviiii;  u  ill  he  .:,'r.:-ati.r.  I  iirp  I  w  i <  ji -kod  to  ftdviw  a  companv 
aa  to  the  advantage  wlucli  mij^iit  be  ixpected  from  doing  away  wita 
the  large  enginaa  driving  ditTvrent  (ectiooa  of  thair  workr,  c«» 
traluing  the  DoHer  and  engine  plant  and  diatribating  the  power 
overytrhere  electrically.  A*  it  turned  out  tliat  the  fuel  used  coo* 
ustcd  cbiclly  of  shaving*  tJiA  sawdu-st,  which  cost  nothing,  tha 
conversion  would  have  been,  coui^idered  from  the  fuel  point  of  view, 
the  maddest  folly  :  but,  an  we  shall  see  later,  there  are  other  matteis 
to  be  taken  into  amount  besidca  fcr'!,  arol  it  is  joat  poesiblt'  that 
in  caneii  itii  an  otlv  unpromising  a  i  'nsi  kr.ition  of  theao  may  wmi  - 
times  turn  the  Sicale.  In  the  mean  ivhilc  r<:-mcmbcr  that  upon  tUew 
tlirve  factors  tlie  saving  in  fuel  dc'i'i  ti  li  they  are,  the  average  load, 
I  lie  amount  of  aliafting  and  bolting  whtoh  can  be  di^laced,  and  the 
co*t  cf  iuel,  aRd  it  {a  aaeamaiy  to  gin  tbow  thavpiopcr  viloa  fbr 
each  caae  that  oriM*. 

Turning  to  the  repbdag  vt  aawll  tagbiaa  by  alaetria  Mf^n 
there  la  here  no  (jaeHtion  ai  to  fml  oeonomy.  &  worka  finded 
into  aaetiona  of  eousidcrablo  size,  each  driven  by  a  high'cla.4  eoot- 
porad  engine,  it  is  no  doubt  more  economiukl,  if  the  distances  are 
not  exce^isive,  to  diatributc  steam  through  carefully  hkg^d  pipeo 
than  to  adopt  electricity  and  !tub$titute  for  these  enginee  electric 
motora,  l  at  in  tlie  ci  f'  f  ftmU  ?t'?atn  engine*  the  result*  all  point 
the  othi  r  wav.  Fr  i-.n  ihi-  U  i.,'r  i in.  Kig.  fi,  it  will  bem  oa  Lhat  for 
II. r.  i]elli.i.riii,  wi-  UM!  .itjiiut  £:,.'ii  lOlK,  of  ^team  prr  hnur  for 
electric  driving  w.  ri^in,;  n-.n  I'vinl  u-in^:,  ainl  it  :r  jimh'.'t 
that  if  this  power  were  given  bv  hve  single  cylinder  engines 
of  15  ivii.r.  each,  tha  oooaamptiaa  would  not  bo  Ima  than 
-),.'><>ilb.  of  steam  per  boor.  Tbia  maant  I^OOORt.  azoaaa  of 
steam  for  every  hour  worked,  or,  on  the  bisia  we  have  taken,  au 
cxpendilure  of  "is.  Sj.,  amounting  for  a  year  of  8,000  hours  t»>  £iiK). 
If  it  were  possible  to  work  the  generator  engine  condensing  the 
aaving  would  bo  £300  jjcr  annum.  The  electrical  equipment  cer- 
tainly co.sts  more  than  tlie  Kiv^ax  c>(nipniei)t,  but  taking  tnel  at  the 
price' wc  have  oK^umcd  it  would  pav  in  an  existing  worka  to  pat  in 
an  electric  plant  lompkte  and  *«)[  the  engine*  as  old  iron. 

But  if  ihts  saving  can  bo  shown  by  displacing  etji;;ii  w  hich 
Cdtlliiit  be  conf  idcrcd  very  b.id  ii»  lhiDg«  go,  w!mt  »li!iTl  In-  ■  li  1  i  f  tin- 
saving  etfectid  by  displacing  the  raltUtrap  i  ii:;ioi  j  ik' t  in  tl'.e 
V)egiiiiung  of  this  Paper.  Tlie  waste  of  (iteain  m  iiere  enormous,  and 
if  the  purer  wen-  furui-ibi-d,  not  Ijy  engines  of  1ft  M.v.,  but  hf 
engines  of  from  ^  u.v.  to  5  ii.r.,  ruuuutg  under  usual  condittom,  tM 
water  naad  would  bo  not  lejs  than  S^OOuUm,  ^er  honr.  Thi.'!  menna 
tbat  decttkal  diitftbutioii  would  result  in  a  awing  of  for  every 
hour  run,  and  for  3,0tn)  hour*  this  amounta  to  no  leas  than  £750 
per  uoiium.  This  i.*  for  fuel,  and  docs  not  take  into  account  the 
reduced  wear  and  tear  of  boileis  <liii'  to  only  one-third  of  the 
nuuibor  being  required  lor  tt«am  raising,  In  tuch  cases  if  the  coat 
of  ciial  were  only  one>thinl  of  what  wa  nave  aainuied  it  would  pay 
(.0  ele«tiieiiiUy  diatrib«tatbepowarand  tbnw  the  eogiuMOD  lhaanqi 
heap. 

Hitherto  we  have  dealt  only  with  the  question  of  fuel,  bntthoM 
■i'l  oIm  the  matter  of  attendance  to  Ijc  conieidered,  and  In  mv  opiniOB 
electric  nolwt  require  leas  attendance  tlian  do  abaftiiig  ana  beltings 
eveaif  thelatttrare  looked  after  progi^rly.  But  tbo  lliet  'v>  that 
while  moton  are  generally  under  the  suiKTvlMon  of  an  intelligent 
person,  shafting  and  beltiOK  are  too  often  k-ft  to  the  merciei^  of  people 
who  have  bocu  in  no  way  trained  t*)  think,  and  iiH''f 'I'lent  on  the 
services  of  uu  elcvlrician  btiii^;  soinetinic-s  iil  -t-'  l,  it  Has  been 
thought  that  the  <ont  of  atleudance  on  tdeecric  jda:u.  must  be 
coti-iidcrably  more  than  on  shafting  and  belting  plant.  Thia 
ij  by  no  meaua  the  tjse,  lor  :n  there  is  no  machine  to 
roiii|.^re  in  mechaDical  siinplieity  uitli  an  elcttic  motor;  it 
requires  very  little  att<.'ntioti,  and  the  greater  part  uf  the  belt 
mending  bauog  di*pon»cd  with  there  it,  1  think,  in  the  matter 
of  attauoaneav  a  clear  gain  for  eleetrte  diiUibutioD.  Where  dcdde 
motors  areaubttilnled  bt  amall  eafpai^  however,  there  i»  no  qua- 
tion  na  to  the  Mtvii^  ia  the  laatler  oif  attendance.  The  weanvg 
patUs  of  au  engine  are  many,  wherca.'*  in  it.ir=  thew  are 
reduced  to  two  bearings,  and  by  making  them  lul  -tiutrd,  iml  pro- 
viding tliem  with  ntitoiuat;c  lubrication,  their  wear  i.iay  Ik;  len  lurtrl 
eieesisively  »io.ill  l^teclric  conductors  properly  ■.n  iilatc  1  will  ha.it 
foi  luany  year*  without  the  leaat  attention,  but  thia  can  scarcely  b« 
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laid  of  a  range  of  Bteam  pipe*  eR'  ted  in  thu  oi^a,  mi  mihjcct  to 
contraction  and  exMnsion.  Tbere  are  joinU  to  make  and  kee|i  right, 
there  are  also  glnnoa  to  pack  in  the  eogines  and  workinc  Joinl«  to 
be  cunitantlf  tikcn  up  if  snvh  poor  cflicx-nr  v  m  is  jwssihle  to  tlie 
Bvatctn  IB  to  I'O  miiintained.  Hut,  atnl  this  ih  tlie  nifl  inulioli'  trulh, 
toe  attention  is  iii>t  |,'iv\;D,  and  for  the  siui|'li*  rca-'on  thai  t;ie  en^nefi 
will  wijik  without  iu  Ltt  steam  blow  from  the  pipe  joints,  let  the 
engine  piston  leak,  let  water  »tr«>m  Uirough  all  the  gUnda  and  atill 
tht  iMtaa  wiU  wotk.  Thu  k  th»  auMiUaf  <tf  it.  If  «■  Wfliiie 
itftMira  to  woik  viA  tltW  of  thaa*  dar«ete  R  wmud  iatn  to 
V  tfpt  in  Older  and  mioiuiuni  waatc  would  be  tliUM  ensured, 
r.nt  it  ,'untinacs  to  run  with  all  it*  fault*  and  au  cnnmiju*  eual 
bill  bfaia  witne«a  to  iu  inefficiency  and  to  lb«  &ct  lliat  because 
it  will  inn  an;how  it  doea  not  g«t  the  attcutioa  tint  It  ought  to. 

Now  it  i»  different  with  olectiic  motors.  These  retjiiire conaiderably 
Icf*  attention  than  engine*  thould  get  and  very  much  leas  attention 
tliftii  tln'V  il-  ifft,  liUt  tlK'V  inti?l  that  the  little  attention  which  ia 
rv>inir>-il  --liall  lis  j;iv>'!i  In  tfu'iii.  They  must  Ia:  kujit  tUau  and  dry, 
iiiiii  when  we  (juve  pai.i  tliii  we  l:ave  iai<i  nil,  a*  f^ud  BluUirA  will, 
wnrking  under  ihefe  condUi'  ri.?,  run  fur  uii  ir.deGnite  period  williuut 
fiiriog  troniile.  If  these  iMiiditiuM  arc  inji  fulflUed  a  breakdown  it 
Uh^  to  mnlt)  iritb  onMe<iQent  itoppage,  for  a  motor  will  not  run 
hkvui^  ft  d«het  ^mUA  rendera  it  ineflicient.  They  ruit,  therefore, 
at  their  proper  efficiency  or  not  at  all ;  they  do  not  with  the  lapae 
of  time  eat  electricity,  aa  engines  eat  ateam  ;  the^  need  but  little 
looking  after,  and  the  nature  of  the  attention  required  ih  such  that 
orerytfaing  under  thia  heading  can  be  carried  out  »TBtc:iiii'.ic-ally  and 
at  sm;ill  eimt  By  'reepin?  an  eve  on  the  c  irrent  indicatore  wc  can 
iil»'biy»  ti;l!  wliiit  i<^;!jinK  ou  in  un  electric  svsteni  :  but  workinu'  with 
araali  tte*m  i-hk'"*"'  thi-n-  if  nolliin^,'  to  indii:jte  when  the  -teuiu 
consumption  liv'COi:ic*i  ulinnruinl.  A^.'^iiu,  the  boilert^  nrc  geiieniUy 
dotted  about  the  work* — a  cou|)lu  here,  a  coupk  eU<s»hcn^  uiid  »a 
on.  bowtioliaiBg  the  boiler  plant  we  can  with  electric  dittnbu- 
tioB  omet  farther  eoonoraiet  in  the  attendance,  and  farther  reduce 
koHo;  whiUt,  ncedkn  to  add*  Umn  it  ru  onetric  conductors  no 
mato  analogous  to  Ibal  im  to  oondBBiitioa  in  ateam  pipe*,  which 
gm  on  vhMbw  tiM  enginca  an  nmafaig  or  sot 

Hitlwrto  we  have  dealt  with  dinet  aavinot  ia  Itaal  and  attandane^ 
and  the««  ap{teal  principally  when  propoeau  are  before  us  for  cleclrie 
inittallation*  in  exiatiog  work*.  When  laying  out  new  works  the 
object,  of  c«itirfe,  h  to  adjust  exactly  the  mean*  to  the  end  -that  !■», 
Ui  arrange  ererythinj;  fo  th,it  the  pui ticular  article*  manuf.ietuied 
shtdl  be  product'd  m  the  b«Bt  qoailty  at  the  loweat  eMt  and  with  tli@ 
Rreatett  cijicdition.  N'ow.when  shafting  waa  the  only  mean-  .it  our 
diitpueal  for  distributing  the  pawer  the  machines  had  to  be  loctited 
wiUi  regard  tu  the  most  convenient  arrangement  of  driving,  and  in 
luany  instances  thepotition  which  best  suit* d  tlie  lihafliog  did  not 
^lft»  with  tho  poduon  ol  gnMMt  mitaliiU^  Cor  Um  wick  to  be 
dona.  ynXh  doetriflil  driving  It  is  allogadiar  dilihmt;  AtttSag 
eannot  be  made  to  tutu  comets  without  cumbrous  and  Doity 
gear,  but  electric  conductors  can  be  led  auywhere  without 
tronide  ;  while  with  belt  driving,  tnachiues  must  be  inrt-^lled 
with  specia;  re>;ard  to  the  run  of  the  shading,  electric  driving 
plac«s  no  restrictions  as  to  the  pwitimi  of  the  raacnines,  and  tliey  can 
be  placed  with  regard  on) .  im  ecmiMiiy  in  prnduction.  It  iseonceiv- 
able  that  the  odrantagea  secured  by  ekcincity  under  this  heading 
ma^  in  many  instances  be  so  great  ivi  to  dwarf  the  direct  savings  of 
which  I  have  already  qtoken,  and  this  is  what  was  in  mv  mind 
lAan  iMUBvitad  aieWniJuttea  agotliat  fuel  was  not  tbocnfy  thing 
to  ba  comMaiod.  Quito  a^mtt  tram  any  saving  of  labour  in  tho 
attendaaoa  on  the  distribution  plant,  we  secure  the  economy  oflabour 
in  moductton  which  restilts  from  our  being  able  to  pincc  our  machincii 
in  the  positions  be.«t  s«it<?d  to  iite  oonlluuity  in  tm  trtiatmeat  of  the 
raw  material,  and  tlii.<  ij  a  very  ^;ri  .iit  ailvnntJi^;-'.  A;.^  ii!i,  as  reganU 
the  cost  of  plant,  ha\  in^  nn  time  wcirn  macliiucry  to  ditplace,  we  have 
(i.it  to  mall-,  fur  n.  w  i»..i  kM  arvy  saorKio-i  of  capital.  The  result  of 
all  thi.-s  n  an  incre«ui«d  utilpui  ptoportiuually  to  the  capiuU  outlay  in 
machinery,  while  better  lighting  nf  the  sbo])*  due  to  the  abaenec  of 
overhead  shafting  and  the  greater  deanltness  resulting,  undoubtedly 

■nkoaiorttie  eame  end.  iin  wDwM  indiodi  bo  bthlnflthn  lli  mh  i 

wmdd  think  of  Isying  out  nowwoifca  wttlMHit  tdting  seriously  into 
eOBsideratiun  the  adtwhility  Of  diollibating  the  power  by  [electricity 
llUtead  of  bv  the  an^at  UOthod  of  ihattiiig  and  beltio),'.  It  is  not 
eonlendod  that  increased  output  will  necatsurily  follow  a  di>^plsce- 
tneot  of  small  »teani  engi>ie.'<  liy  ebxtric  motors,  adhere  tlie  eci>Qoiuie4 
aic  chiefly  in  th*>  din>r«ii  n  of  diminished  coal  bills  and  leiw  labaur 
in  atten<lance  In  ili.^plAcin^  thai  in;.' and  belting,  however,  where 
the  foving  in  the  coal  bill  and  attend «uce  is  not  so  iii*rked,  we  have 
to  look  to  tin  incnaaed  ant|mt  aa  eonititatiag  om  of  tiM  oliief 
a«lvanuges. 

Whenever  aloetik  iQOto«  bavo  diiplaeod  anall  ateam  mjjbur, 
luge  saviuga  bnra  taniltcd,  and  awcohftTO  boaq  known  wh«N  the 
wbua  coat  m  tha  daidtkal  plant  bai  boM  ntonwd  in  one  ^eat  as 
Mtrlift  in  fml  and  wages.  In  dyeing,  MoawbiTii^  calico  printing  nnd 
paper  works,  in  sugjr  rclinvrice,  io  saw-mills,  in  iivu  and  steel  work^, 
in  shipbuilding  und  biidgc-buildtn^  yards  and  boiler  ii]io|h,  the 
«loethc  aotor  baa  puahod  tho  ttaam  tuf^  ottt  to  Um  |i;ioat  advaut- 


age  of  the  producer.  Aa  applied  to  htuliwe  and  pumping  in  minaa 
and  collieries  electricity  baa  proved  invaluabla.  For  dnviog  live 
rolls,  bending  rolls,  punching  machines,  shears,  portable  drills,  and 
till'  other  tcK>bi  about  an  iron  works,  the  electric  motor  is  by  fkr  tha 
nil v^i  elTicient  Hpp'iiaace,  while  for  working  cranes,  hoists,  clvvaton, 
luint,ible»,  iiaas,  puiups,  nn>l  rwrforming  the  like  functions,  it  has  no 
e'l  :itl  When  oaet  un  initulktion  ia  put  in  it  takes  very  little  time 
to  appreciate  the  {>(M8ibiiiuea  of  electricity,  IkKinning  possibly 
wit!)  a  small  electric  light  installation,  in  fM  ooune  of  time  two  or 
three  motota  are  miuuitioned  to  drive  ont^-the-way  machines, 
by-and-byo  more  motors  are  added,  and  so  the  development  goea 
on  until  it  is  determined  to  adopt  electricity  wholesale  for  driving 
the  madiinoir.  Tliia  ia  biatoiy  which  liaa  npaatod  itaelf  am  ana 
over  again. 

Electricity,  moreover,  stiiuulat^  expaoiion  on  account  of  tlia 
extreme  tieiibility  of  the  electrical  system  When  a  new  maehiao 
can  be  planted  down  nnywl.ere  without  refr-r«-'ncp  to  existing  drive* 
it  ia  a  very  di)rere!!t  mntter  t  i  hiiving  to  c  uHpider  liuw  the  shafting 
can  be  extended,  how  i:  cm  I*  carried  frcmi  l  uilding  to  building, 
w  hi  ther  w,»lU  are  rIkidi,'  enough  to  mjpport  it,  or  how  steam  is  to 
be  led  to  the  »i>oL  In  this  matter  of  conveiu^ce  there  is  really  no 
comparison  possible  between  the  aloctrical  and  other  mathods  of 
power  distribution,  the  faeili^  with  which  rlsctiic  eondnetots  ean 
be  extended  and  lad  in  an^  daaired  diroelion,  and  the  extrema 
simplicity  of  fha  olectric  motor  placing  it  fw  and  away  beyond 
rivalry. 

Again,  not  only  t!c««  electricitif  tavo  money  bocause  it  provide*  u* 
with  u  V'tte-r  tnuthud  uf  distribntiog  power,  but  conaetjuent  upon  it* 
haviuK  Vie-en  reei  v'liiwd  by  the  mechanical  engineer  a*  a  truatwortliy 
»t;e:it  ulw.iy*  availalite  for  hi*  use,  be  hast  been  led  to  devise 
entirely  new  w.\y.,  nl  doing  things  by  which  the  cent  nf  pr  dnctioa 
li<t«  ijojii  gisatly  Wneoed.  I  need  onl^  cite  the  ecauuiaica,  which, 
due  to  the  use  of  electricity,  can  be  derived  from  the  utilisation  of 
bla*t-£iiniaoe  ff»ak  The  gas  is  burnt  in  gas  engines,  or  nndur  boiluia 
lor  iloRin  omg^Mi^  tba  ungiafif  driving  electric  gencratom  from  whiek 
Dowar  ia  diatriimtod  aketrfe^y  to  motors  pUcvd  all  over  the  worki. 
Soeh  a  plant  liaa  been  mnuing  at  the  rail  mill*  of  tho  North-  Kaxteni 
Steel  OompMiy,  uf  Middlesbrough,  for  some  time  now.  Steam  is 
generated  in  ^'fticd  boilern  to  -itpplv  huri/untJil  compound- 
condensing  engines,  having  t»  i  phiw  nemti  rs  <iirectly  mounted 
t>n  thi'ir  croiik  »hiift.»  I'iir!  (jf  the  .:nrreut  i^  useil  at  the  iron  -frorks 
to  drive  the  ni;)t(irv  for  working;  llie  r.im  ami  ehai'ger  ior  the  coke 
ovens,  With  the  dtniutc^ratar,  e!t!vat£>rs,  and  ull;,ei  ii,a:Ji:ss:>r:u3  ttf  the 
coking  plant,  and  port  is  transmitted  through  overhead  conductors  to 
the  steel  works,  there  to  be  distributed  among  motors  driving  the 
mecbanica'  shops,  tbo  tmoUing  ctantii  aawa^  nil  atraigh tenant  and 
pumps,  and  put  to  aD  wiwiMiaaaaa  whieboan  bo  finmd  for  uotan 
in  an  iip-to-date  rail  miD, 

The  mechauieal  engiiiMraluNild  lia  as  keraly  alive  to  the  advantages 
gained  by  cloctric  distribution  as  he  is  to  the  advantage*  gained 
under  different  cutcumstance*  by  hydraulic  dittribution  or  cota- 
prusscd  air.  This  ib>c^  iint  mean  that  he  should  be  able  to  design 
either  electric,  hydr.uiHi  or  pneumatic  machinery,  which  is  properly 
left  in  thfi  hands  r/  crinpetent  experts,  but  he  slioiild  be  thorouRhly 
co^u-r«.int  witli  tlie  possibilities  of  all  the  appbancej  irom  w  hicb  he 
ho*  to  choose  W'e  siiould  say  that  the  engineer  who  did  uul  know 
how  a  steam  or  gas  engine  or  water  motor  acted  was  ignorant  of  his 
business— in  fact,  we  should  not  call  him  an  engineer  at  all— and  no 
enginoer  canbaoauidercd  of  the  twentieth  century  who  does  not 
poHOH  eonw  nottoi  of  luiguetic  field*  and  the  generation  of  elcctrio 
currents.  I  want  to  umphiui<e  this  bccawve  1  think  that  the  applica- 
tion of  electricity  would  have  gone  ahetil  more  if  engineers  Imd  taken 
more  trouble  to  utiderstand  it,  and  it  is  eertaiidy  their  business  as  I 
ha^-o  said  to  be  fAinili  w  with  the  nature  of  the  tt.oU  they  have  to 
work  with.  There  i*  nothinc;  particularly  subtle  abant  the  oonstrac- 
tiun  of  an  electric  gencrat  i ,  an  1  en^jineers  hjmuld  b«  t'.iuuliar  with 
electric  condoetori  as  with  steam  or  water  pipes  ;  though  they  are 
wrap])ed  in  lubber  tben  ii  no  reason  why  tMgr  shoold  bo  tmnpod 
in  mjfttun, 

IneMwnidini  tWo  Paper  I  would  remind  yon  t&at  I  haia  teno 
meant  exhanatad  tka  subject,  on  tha  contiatjr,  I  bavo  boon  obltoid 

to  confine  myself  to  a  general  trcataiant»  having:  mumbofa  tlunutlvea 
to  fill  in  the  details  applicable  tt>  aatb  particular  eaat;  Vwt  tbo 
purpose!  of  the  aigumvnt  it  has  been  neceiSAry  tu  make  an  assumptioo 
here  and  a  supposition  there,  and  to  adopt  hypothetical  values 
elsewhere,  but  nn  honest  endeavour  has  been  made  throughout  to 
prt'Svut  the  cute  fairly.  It  is  nothing  to  us  what  vehicle  be  cmployod 
lor  the  iicliievemeilt  of  our  ends,  we  have  to  select  the  best,  but  beyond 
doubt  there  is  an  c\trctnely  strong  cisc  for  adop'in<,'  electricity 
for  the  diatrit<ution  of  power  iu  the  great  mujorilpr  of  industrial 
o))«ratious,  and  often  when,  aa  in  many  instances,  it  involves  the 
scmpping  of  eii-iting  plant.  I  have  in  this  Paper  aMomed  tliat  the 
aggregate  ILP.  uf  the  inutuns  iustoUed  is  eiiiial  to  tlie  power  which 
the  genentor  can  supply.  As  we  have  tAken  the  average  ronning 
load  of  iha  luotois  to  ha  threc-i|uartei<  i  )  the  power  installed, 
obviously  tho  ^-cnerator  would  do  MU.llb  i ,  1  h  iving  rt-uard  to  the 
ttmpoiary  loads  due  lu  ekclrtc  wwtt,  turotablesg  hoists,  &c.,  we 
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OMj  •«  well  let  tilt  ydallT*  prapottko*  tUnd,  o  the  •p;r>  g^ttc 
etnidty  of  the  moton  to  the  capteity  of  the  generator  ili-fwmU 
nUfely  upon  the  nature  of  the  biwineas  canicd  on.  In  no  cjim;  need 
the  pcneMtor  be  larRer  than  we  b»ve  ■fsumca,  ami  if  it  i«  too  large 
the  differencf  it  tt|;ttin«t  electric  distrihution  buth  ii«  reR»jd»  capital 
outlay  imd  ninniti^  clmrjii-j'.  We  »ie,  thtreforf,  <ju  Ibe  safe  side.  And 
■o  I  bnrif,'  lliia  »f]nu  «(iat  -k.  t  liv  O'  iitribution  tnacbiee.  If  in  calling 
your  attention  to  the  ^kaI  lieM  which  ia  opening  up  to  the  eoginetr 
is  thft  cicetric*!  diitribntioa  of  fmnr  I  hm  bcm  Mrtnnat*  oioaigh 
to  iatMWt  yon,  I  MH  Twy  will  I  "* "  * 


BOTE  ON  OBTAININQ  ALTERNATING  CURRENTS 
AND  YOLTAOES  IN  THE  SAME  PHASE  FOR 

nonnoos  loadi.* 


AVhen  t'.'s-lHi.-  :n-lr'iroi  III-  fur  lliti  miiai'ureim'nt  nf  kr:;e  amtiunta 
nf  clcctriiiil  ]ii\m  i  m  iiut^;y,  i!  ii>  upually  iles'irable  to  du  so  by 
means  oi  lictitiuii^  Icada,  i.e.,  by  applying  to  the  initrumcnt  under 
ten  current  and  P.1I.  mnaealii^  thm  CMwiMd  kad,  but  not  Mtually 
pioducing  the  kmd.  n*  Ntalt  i>  Miinr  addwtd  in  the  cue  of 
dimt  oamnti,  for  th*  camnt  aaj  ba  taken  from  •  few  loi;ge  cell*, 
whit*  the  vdhiga  tuf  b«  obtained  (wiUi  a  ennll  ennent)  from  a 
iinite  separate  battery.  Hut  with  alternatinii;  current,  to  obtain  a 
fictitious  non-inductive  loa<l,  tlio  r  urrent  and  1M>.  moat  be  in  phaiie 
Willi  one  anotlRT,  uUhonjjh  thi  y  iln  n  it  >icli.n(j  to  the  fami.'  part  of 
the  circuit.  1  have  found  the  toll  ,  v,  n  ^;  ,,rnin^;>jn;uii"  C  'livcuient  for 
this  purpwe.  Suppcoe  the  fictitious  load  rcuuired  ia  5<>0  amperes  at 
100  volte, 


Tha  MMOoati,  to  Ibidi  81  hat,  of  fldi  nndertaking  dlow 
a  nnoh  inpraivwd  ateia  o(  •Sain.    Duiog  that  year  94 
additional  ooDBamen  raised  the  total  lamp  oonneotiaiiB  by  no 
leas  than  116  per  cent.   The  jear'a  ontpat  at  330,106  units 
aold  vaa  nearly  five  timea  that  of  1898-9.    ThanitB  to  the 
osiatence  of  the  tr&mwaji  as  a  customer,  1 82,076  nnite,  or 
I  nearly  ",7  i  rr  rent,  of  the  tnt.il  output  8o!d  wa-s  .supplied  for 
I  tractioB.   TLu  [.ublic  li.'htinc;  supply  rtprcaeDtod  7'8  percent, 
of  tiiij  total  oiiLput.    Willi  fi  loa<l  thus  con.=titnted  it  is  ratbor 
surpriiiino  at  lirst  sight  that  tho  average  load  factor  was  not 
liigliiT  lliiin  y-'J  per  cent.    The  low  value  is  due  to  the  very 
;  rapiil  growth  of  tbo  r.^to  of  supply  during  tbo  ytar.  For 
j  instance,  the  units  .-loM  ii>.  I  .in«,  1890,  were  2,005  foi  liglaint.', 
there  boinR  none  supplic  l  for  traction.    In  tho  next  tiionlh 
i.luly)  the  Hupply  for  li'/h:iDg  wan  uiii:.'^,  and  for  Ir.it  tion 

6,7!}1  unitj.  In  tho  last  month  of  the  period  covered  by  the 
accounts — viz.,  March,  1900—15,370  units  were  sold  foc 
ligbtiog,  and  2.'>,  i2T  units  for  traotion.  From  the  table  given 
bdow  may  be  derived  an  idea  ol  tha  giowlb  o(  die  bodnMS 
daring  the  last  three  years. 

The  advantageous  change  in  the  conditions  of  supply  has 
been  fully  taken  advantage  of,  wiUi  the  result  that  in  all  the 
costs  a  great  alteration  tat  the  better  has  taken  place.  All 
the  items  of  worln  ooita  have  bllMi  to  nlnaB  oonaidenUjr 
below  the  average  qadar  rimilar  oonditioiH,  BxoapttoB  hM 
to  bt  taken  to  the  Bwnageneat  oad  moMc^  duugti;  Umm^ 
altboqgfa  ratMh  radnaed,  an  itill  nlfivtoo  U^.  Bowmr, 
the  total  costs  exhiliit  aa  andlanik  i^taxt,  and  irith  tha 
modanta  average  total  revaane  of  8*78a.  par  unit,  a  balanoa 
to  tba  good  has,  for  the  first  time,  been  obtainad. 


In  the  ftgure,  T  i«  a  transformer  with  its  primary  on  100  voitr,'ita 
secondary  giving  out  &00  amperes  at  5  volbi  or  6  volts. 

Ctnnect«cl  in  -eries  on  the  secondary  circuit  art;  the  series  coil  ol 
llie  iii.-<trum<:iil  umitr  tut,  an  ammeter,  A,  iind  a  non-inductive 
re.'.iiitaiice,  li,  to  take  ''IKJ  ampticB  at  .ibout  .'>  volts.  Aitii-<  i>iiitJil>lc 
j>ointP  t't  this  rc^i.'Lsricc  ia  connected  the  Iow-iti5.'/.i:-1'  c.  lI  i  I  ;i  rinsed 
iron-circuit  trau^furmer,  t,  of  ratio  1  :  20,  aucii  as  la  cummonlj  used 
fee  Uaaafommft ugt  ikw.fmm  UiO  volta  to  %000  valtib  TheUah- 
pmine  ooi  cf  tUe  tnnftimar  faiaiihaa  die  PJX  (100  volt--) 
Rqaiiedf»thadnrotcaa«tthaiaslnaMBt  UvUlbeiMuidtbat 
tills  P.D.iipiactigd]|rn||baNirilkfte«niiait  of  SOOampatei. 


■UCTRICITT  WORKS  IfXWUNTS. 


■nifijr  Works. 
ThianadaitaMBg  nada  axoeDeiit  pmgnn  In  tha  year  ended 
atSfaioh  S6th  last.  A  general  and  subatanilal  radoetion  in  the 
eosta  was  efleoted,  with  the  result  that  the  several  items  etoud 

at  very  aatisfaotory  vrIuo;.  The  collective  managctiu  nt  an  l 
property  charges  at  0  ;5Md.  ptr  unit  are  especially  cotniutud- 
able.  The  futl  item,  tiimi  'h  ^i.ll  pr,mcwhat  high  at  0  ^Hd, 
per  unit,  can  hardly  bo  taken  txcepiiup  to  in  view  of  the  prices 
ruling  in  the  coal  trade. 

During  the  jieriod  the  output  made  the  surpri-'-ing  ailvanco 
of  over  f^l  per  etui.,  and  tho  lamp  conncctionii  torn  by  marly 
t*0  {H-r  cent.  A  flight;  iraproveiuenl  uLso  took  place  in  tho 
load  factor,  \*Lich  wa-i  lH  per  cent. 

Having  regard  to  the  moderate  total  revenue  of  4  3d.  per 
unit  from  all  souret  ^,  the  financiil  re-sults  for  the  year  were 
very  creditable,  a  surplus  of  £777  having  been  cleared  after 
paying  capital  charges  amounting  to  a  total  of  ^1!)  per 
cent,  on  the  mean  oapital.  Thia  snzplua  was  applied  to  the 
redoetion  of  tha  <S,851  dafloK  bom  praeedlng  jtm. 


The  foUo^ng  is  a  list  of  electric  supply  works  the  aooonntl 

of  which  have  bi-en  analvEdl,  tojother  with  tbo  dates  on 
which  statements  and  analysts  of  accouni.s  have  appeared:— 

A^MtdMS  (Mcnlcl{Md).._..Oet.  It, 

Ayr  (MnutdiaJl   Nor.  t, 

Bslb(IIuDleipai)   April  M, 

BodtotdlMoiilcipal)   -...Aog.  1, 

BdiuirkoiilalM  Jnlr  e. 

Innlnslisi  (Oempaaf). . .  ■  Bsps.  IS, 
BlM:kbani (Maaldiial)  ....Iul  1«, 
Blickpool(MaBlel|wl)  ....Oct.  S. 
Baanummth (Compsaj)  ..Sept.  7. 
Baltiw<Haiili-ipal)  ....... >aT.  SO, 

Bnidlord(ltaiilelpitl)  J«d«  it, 

RillMoa  (UhbIcImI)  Msr  1, 

Hrtstol  (HBDlelpsI)  Auk.  «, 

VrMnl*)'(Keiit)(Ca.)  Jan*  ir>, 

Bratnp(uDAKcMiMttontC<>.)>far.  <a. 

B«ml*)r  (MuBlclsaT)   N<  v.  .so. 

H«rto«i-api«-Tr«nt  (Maa.)  Ajjrllsi, 


lisrr(UaDlrclpitl)  IWjit 

I  kmbrldse (Coinp«or>  . 

eautt-'T^MiTt  |VliiliiL-ipai) 
CsfdIITCMuiilfllMiI) 


April  IS, 

<lcl.  to, 
..111,  11. 


clurliit'  "■•«  111  iiir'iiiij)  ,.M»r, 

C1i«l»»»(l>.n.l'.r,i  O".!.)  .       ,M»r.  cs, 

Cli*lk«ah*iii(Muiacip«i}  N<.v.  ]u, 

Cbnt«r  ( H unlclpsl )  Ant:-  a 

C'ty  ttt  Loniinu  (Ci>mp«i)r)...iuiifl  16, 
(•l«rt»nw»ll  ((Vinnp«Liij)  „..M«J  18, 

r  \.  ,:ry  I         1.  ,;itil)   Ytb.  M. 

i-  r  !.l  11  I  Ip-U)  Jllljr  SD, 

Ikr  ly  IMur  l   Jut,  M. 

lit»ilii..ry  1  \!uijlclp»l)  Not.  H, 

Ol  viT  |i'  liKliy)    ..  .._..AplIl '.'7. 

Or.:,i'.[-L'  (».eiM)r.lp*I)  >"„».  % 

RfcBt^'tmrnc  t'  .irnr»Dy)  Miiy  4 

£ilJ:i:ii-rih  I  Mu:Ui  ll>»l)  _..Ii,i:  7, 
KlftrriMutilc-lpftl)  ....^...Allg.  6. 

r<<lkuUii>it (UnropaDj)  ....ApttlSi, 

UlMio*  (MoDtdvall  __..S<q)t.  14, 
Ouuaiiinl  (Cunpan*)  __..Ott.  lu, 
iUlUu  (HttlUc(HlS.......S<pt.  it, 

Haaim«rsBilth  (VMttyl  -_JniM  i». 

iI*ai|Mit«ad  tVMtn)   Ock  lu, 

aaBl«7(MiinlclpiUI....„^Jur  W, 
HainisaU(liii]iicip«l)  ...Oct.  ai^ 

HanttV  rCoflilMBVI  .  ..D«a.  !!i 
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IIK  M 
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lli<K: 
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IIRI~ 

ItHw 

IIUKI 

llfKI 

IWW 

1I..KI 

IMi 
ISliS 
ISUW 
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im 
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KlacMaa4»-Th>aiM(Xan.)Jal7  S«,  IBTO 

UneaaMrCMaBtclval)  Ju.  U,  llOB 

Us4s  (lliuilclpai>....-_..D*a.  7,  UOl 

Ule«««(lIinMval)  tarn.  96,UI» 

.  ..laa.  II,  Ml 

»^»!2Sr::::::Ss:'J:ia 

.  iiaBio(pai)..hbL  a, aoa 

mmammmr  (8aal«lpan. . .  .««pt.  U,  UOD 
Ne«aHU*aadDUtr(ot(fCa.)Oct.  e,UH 
ir«wiiaaU»apoa.Trn*(C!a.)  Deo.  II.  ItOO 
N«wn<jrt(Mini.)(MuBl«ipa])Jsa.  II.  tSOt 
NoruMaoptoatOoBpaajrj  ..Oct.  so,  MO 

Norwich lOoBipMij)  lie.-.  1900 

NatUng  nill(Coapuj)_..llw.  1(1,  lacn 
.ViytUnirhim (Maniolpal)  ..BtpU  21,  I'M 
OiaHam<M<uilcip«ll.._....I>cc    I,  ISW 

OiXord  (Oumpanj)   AprU  I*,  IWO 

Pootypwilicoatpmr)  8<p(.  tt.  Iixn 

ParUnoatk(Miuilii!4paI)....Aag.  Zl.  1000 

rrc«c«>t  (Cumpsfly)  l^o.    S.  ISSe 

rrMton  (Cotafmari  Ike    i  i  INS 

Btadlart  (Cum|»ar)   Ii<'<    .  .  INS 

EUol)nD'>n<1((>iap«n)r)  1111.0  2',  )»00 

S«l(,  III  OIlllili'Ll,  .-.i  .,     IVh.    iS,  IWO 

*c»rti.jroii(;h  lOirajimiyJ  . .  .  , .  Illy  IJ,  l»iD 
Ili-ler.i  lUiii;i.-liine       . .  D.?o.    8,  ISO) 
it.J«lnM'i»  P.llMnlUC.J.).-''''!.   1".  I*'" 

8».P»n'-r»«<Vi-,tryl  Ji.ne    •>,  lii.O 

•ttMilKiil.l  (M  irihljiil!   Occ.   SB,  ISiH 

■(horeitltch  ( Vi  i-.ry  I  Nmy.  2J, 

'.iiilhirrjKiin  ;  M  i  iii  IpnO  ..N.it.  M,  ISM 

SiKtJpirl 'Mirif  ip«l)  July     7,  l^»ll 

--ii.rlL  SI  i.'lil,  i:>!lllO;lpill).  .  S,ir.    II,  IMKI 

•.li,--r  ,r  1  I  «  iini  :i;,ii]|. .   A-jg.  17,  lUUU 

Sundtrlniid  (Municipal)  Nov.    V,  1900 

rsBDUio  (UunU'lpal)   Jmia  IS,  IMS 

Tunbrl.ln  WtlliiUan.)  ..J..>i  18,  U<i| 
Wsktfl-l'KMuiilcliut)  ....!>««,   I,  ISSI 

Wa<Hll(Uunlcipiil)  lum»  IS,  MM 

WsDdnronli(Cumpaiiy)  ^Maf  If,  ISOU 
WtMmiaMtr  (Comp&uy) .. .  .Mar,  »,  ISSO 

waitabsTsatMaiuciiMi  .Jtr  n,tm 

Wliicli«t«r(Ci»paav)  ....Oct.  M,iNe 
WliiilsarOA>BP«i»-.......OMk  li,Uae 

WaklBg  (OMBpaat)  0««l  n;Uaa 

WelwfeaaaMoatifaalaM'aIr  n,  IS«e 
w«tfwMi(&awgir)..._Jaa.  IS,  MM 
— ™7»l> --ajHiaik  nw 
,BB.i....iiML  H  nse 


189a 


1E99. 


19C0. 


]  Jan.  tojAvil  to  July  to  I  Oct.  to  -  _  .'  Jaikto 
March, !  ItiM.    H-"*  '  n—  '  ^*>^  ! 


rait>'  xnld  for  lighting  M,P30  6i,71l 

Ditto       II  uton..  — 

IKtto  tivcliuii 

TuUl  aniu  sold   14,030 

lii|WT.Iaai||seiMmeel«i  4)660 


6,711 
4,9tO 


Doc. 


Sept. 

T,049|  ar.lOa  Mm  M;U8|  0«B6E< 


April  t>.|  July  to  I  Oct.  to 
fuat,     Sept.  ;  Deo. 


_    ,   J«a.lo  April  to  July  to  Ool  to  _  ^ 
Mar.     Joiie.     .Sepi.      Dec  ^otrt. 


7,019  27.102  24,228  9,56'< 

6;M4|   t^Un  ■  —  I    tv4M|  euM7, 


U,0aO  44.22i   91,ai3  'ib.ltA    25,9  »2    29,857   75.574  178,737 

071     5Mi     <l.by.>  20,22Ji    21  (j7,.    25.993    26,3tt6  gi!,277 

46  801   M.&j)  110.7Vj  71.320  Ur:  lu1  1  ■■2.011  167.633  489.401 

69,b93  112,762  206.4^  137,109  1U>0^7  1^6,886  270.593  760,416 

set     sSi  -  71     7B     «o;  18S 


*  Ps|«r  mmI  I)b(ib«  tbo  Pkyaleal  iM«*jr. 
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HARROGATE. 


1IMW  If— .....MM  H«n»«*  Oarnmtim. 

-    -  -.—  MpHvRw, 


DiHifC^mmmimmiiuiiftiifflf. 

Sytlem  of  Supplf  

CXitf  Mngineer  .,.^.^.^  


 Ai 


QTTANTTTIBS— 

„    aOUiiTOTAL)  — 

„      (old  bo  ;i;U.-ilij?rB  

vAtb  mam  tai^itjSaSSSSr^IIZZZ. 

Namb«r  of  ootuuDMri  w 
OiMiMiiUiiM  to ulal  l>  O-cp.  Umpi 

OAYAOTT  or  mn  n  i  cj.  ujtn 
mtmn. 

r.«a  (laeladiac  DabtBlm 
MCBIVIB  (XOXtfJ 

Low  (beliribK  MbMlHi  ahiciit) 
MmoiuiD  IDT  vor  m  ■muwi' 

Shan  (uniiraad) 
ahara  (luMaOad)  ^— 
Loan  (inclBdliig  IMMBtirw) 
KEP AID  (TOTAL)  

HUBTK OB uiinraraD 

jMPMOlATW _rilllP 

Plut  ....il....^.. 

Mkliia  

lUi(«!laTi«oat  . 

BAIAV^  OF  CkTTTU. 

BBVKHXJB- 

TOTAI.  

B«TeaB«  {root  capptf 

II  BWtVn,  &6i  I  ■  I  ■  I  Mil 

I,        pabUe  Ughtiaig  

H  of  wnpi,  kc  

,,        mbeaUuwxu  Koon  0,  

SXPEMBITUBE  OUT  OF  EEVBNUB 

TOTAL  oom  

WOUi  OORI.......  .  .  

on,  wmU,  w«t«r,  (torM  _  

Hapturt  Mid  miUaton»Dce  kt  fV«tiaii 

We  I^Mv  ^. 

Attancltiio*  

■ASAOJEian  AID  rxonftTT  " 


MAaaCb  19011. 

304,810 

.-il-'i,V>0 

801.384 

366,404 

190,621 

1,743 

43,289 

10,249 

7,914 

234 

20^3 

196  kilomtla 

M8  kilowatla 

ll>Wtl(88Byu)gloiir 

Si  uc,  13  iucAn.' 

430 

15,300 

97,473 

8,600 

17,960 

875 

673 

TeUL 

«tlU66 

4'>,996 
85,2;fi 

W» 
l&7Bt 

15,761 
1,1S2 

38,730 
7,713 

21,353» 
9,460 
19} 

13.495' 


kOomiU 


1!1J 

916 
074 


S7-3 
419 

141 

2»0 
777 

0784 
491 


Ta4jJ. 

fiMJMf 

40,985 
40^ 

27.739 
2.441 


51270 

2ti,l35' 
12,917 
»)4 
-9.285' 


Pm  klloiri 


713 


48'3 
4-25 


870 

\\A 

226 
0-424 
-162 


Mamagtmtnt  „  ^,m^m 

BalariM  ._.-,.isiv*WH 

Sutioncry,  Ac__. 
■(toblUhmenti  chargM 
Iaw  cluurfjM,  Ac.  


FIN  AN  01 AL 

VOBDM  nwriT  FOB  TUB    

Sum  euried  to  Dcpreci&tlsD  VaDd 

Sun,  r.,;ll-..I  '..J  K.--;        JT  SmklOgllni 

N..I.  h. ■/;•!.),•.  i'Lj  |:.i:iH  hi'cl.  DeiMOM 
BAIAIIOB  rXOM  I^T  ACCODMT 
BALAVOI  AVAllABll  FOB  DinBtBOTDW,  M. 

OBDIHAKT  DlViDE;<U  PAID  


T<i«il. 

£4,672 

4,557 
84 
25 


£2.M3 
2.2^ 
■•'.'■'•i 
J, 027 
159 
6S8 
280 

m 
* 

I  4 
641 
m 

413 
301 
40 
61 
W 


ft  oivltMld 

5S65d. 

6430d. 

Olooa. 

0O!0d. 

ooo7a. 

3:;iod. 

1-2  iad. 
C-18Jd. 

0334d. 

0Ii4d. 

0-12M. 

OOOSd. 

06i5d. 

0-lMd. 

fr359d. 
004Bd. 
00731. 
0013.1. 


TotaL  Ipwqalltultl 


£6,534 

5,931 
129 
341 
1J3 


2H73 
.V',.j.v 
1,339 
238 
632 
360 

m 

93 
91 

Its 
81 
52 

575 

m 

J39 
46 
68 
16» 


|a«p.tiip'iMl«l 
£1«9  r  B«% 


rSkCIKTAnG  OF  TOTAL  CCBia  TO  QKOU  U?UOB 
Kip«nilii'ji  n  |,er  Ll.. J-.. L.s|.  ..-Iir  _________ 

llTUtUB  rSK  KILOWATT  CAfACITT 

Bspanditara  par  B-ivn.  Uwo  oipMitv 

BBVIMUB  tm  •■OX.  lUU  CA>AOItT 

BIVSltOB  P£&  «  C.F.  LAMP  COnrWIB  >..>t»— 

Price  chjUTf^  fur  lig.'.'  ni-,  I't-r  aolt 

fti»cb*rgad  fur  |>iiwcr,  p«r  ouli___..._____ 

JVIe«  ehftiied  fur  publin  Hifhtlnn  ^ 


1.162 
1.445 
1.523 

S,i5S 


349% 
461% 


4  290(L 

3-S9&i. 
0C85.1 
0224H. 

ooevd. 


2  2(i5d. 
IWTd. 

ICuDd. 
08300. 
01S6d. 
0415d. 
0236d. 
0-1194. 
O-OSSd. 
00&3d. 

0  osrd. 

0-053d. 
0O34.L 
0378(1. 

O-OTOd. 
OSOSd. 
0223d. 
0-0  lOd. 
0-0451 
OOUd. 
-1  


TolaL 


c«p.asp'nil 


£Sm  I  693% 


1,283 
1,019 
2251 


2-90% 

2  2931' 
-  5-06% 


60% 
£10  49.  Od. 
£16. 19s.  7d. 

urn- 

M 

8Jd. 
3.1. 


82  8t 

16.  1.1.  0,i. 

£11.  7s.  2d. 
3*.  lOd. 
78.  3ld. 
4s.  9d 

6.1.  t..4.l./ 
6.1.  t..  Zd.' 
3.1. 


ST.  HEI.EHS. 

flla  Bilm  Ctti|iuistiow. 

October,  1896.  fooa.  oonmt 

'A'.i  '■•trr.-T-'  Fr^ir...  ?  ^r,f!  .'-wire  and  3  «iro 

J.        11  „:.l.cl^l. 


106,7fc' 
65,091 
60,295 
4,785 
7,203 
13-9 
108  kiluwmtu 
4  »rc 
73 
6Abi 
4680 
 ISO' 


31. 


069 

mi06 

294,99a« 
25.110 
14.275 
16-« 
410  kiIo«i»tt« 
35  nrc,  72 '  16  c.i>. :  elMr 
173 
13.S81 
20600 


aim 

51,600 
0^646' 


41,5(0 


am 


£3^ 

343 
643 

643 
217 


277 


146 


-12124   '     80  8 


TMaL 


Pn  Utowin 


99.665 
51*)0» 

S1.500' 


48,t6S 


151 

m 


72'« 

IDO 


106 


18  708'  I  -28-S 


ToteL      r^r  iLiiil  (u! 

£1559 

1,500 
37 
22 


£1,217 
877 

fi.'j 
163 

30 
667 

73 

es 

\  1 

340 

m 

104 


5750d. 

65321 
0-13!xl. 

oceid. 


71 
12'< 


4490d. 

3235d. 

060UL 
O-Uld. 
2  064 J. 
3-a69d. 

0-  195d. 

C  0)4d. 

1- 2541 

(tS64d. 

0-eotu. 

0-33Sd. 

0262d. 
0-044J. 


Ty  uL     Per  nalt  wM 


I 


£5.044 

3,260 
97 
136 
ISi 

1,408/ 

£2.829 
1.83j 

J,7M 
t67 

54 
795 
?33 

17 

!       17  I 
'  I 
7Z  ! 
99} 

(969 
871 

356 

4S< 


3782d. 
2-450d. 
0O7U. 
0-1084. 
0-lOOd. 

imL 

2120d. 
l\>7Sd. 

O503d. 
0041d. 
0-59ad. 
Ol76d. 

OOtSd, 

os>i3a. 

0054<i 
07434. 


X  to  mnn 


£342  1^1% 


-877 


ijo«^ 

2-36% 

-1&1% 


i%\y. 

£:l  'l^.  5.1. 
£ia.  8s.  Cd. 
{».2|d. 
6s.  HA. 
48. 9. d. 
6.1. 
W. 

3il,  prr  unit. 


T»Ul. 


fl.914'  4212 

•i  00j4% 

862  I  81»r 

839  I  »07% 

~ii' ;  o?a«6 


BARKOOATP.   £LitAi.ii»-a  yvrod  rrum  Jinu.rv  1,  IMi, M>  Miudi  IB,  ini^t' 
A  InrlniJii  (toi ,  n  trc  lain|,b  •  UMMUpnM.  4lui 
/  Uuiuiem  u<ni*wl  .i-Momi  (Ml  l-kow  NtlCv   f  T 
A  lanailti  £9  to  Iwunucct. 


«(]|ttegir<i(tt>  t 
LllS  «lt  «e  Mki 


ST, 


IIJ.:. 


H8LBHS.  l(KiiJtitKi<-a  At  >  >i.l  ..(  1^>■  <> 
■k-   c  UtirviiH'u.lad.  <<  T"  lii«iir»M.'  'I:, 


aiid  Uic'i.  ir  AIUt  4«4ilvt(as  iMt*l  t.,  cu.*.  uf 


f  ■).  ,T  I. 

£7. 133.  Od. 
2<k  9d. 
4b.  lOtd. 
7B.8)d. 
4H 
8d. 

£15  (xr  arc  per  unii. 

AfT<T  .U.IlKtlll;^  iur.t  iir.niluni 

H^f.uTti  uiiitt  t',  tr.iiiimjrn. 
11  l-.i'k.  .iT.cheail  L.i(ul],ai«ut 
iELa->i;iru  frJin  «ll«tUAliug  ttwu* 
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MMhMI  •VM7  Friday,  Price  Slir"Qc<:    Poet  Free,  81xp«iMa4MI^MIV. 

Editorial.  PublittioK  and  Printing  Offlcei, 

1,  2  &  3  SALISBURY  COURT,  FLEET  ST.,  LONDON 

TtUphont:  949  Uolborn.  Tdtgramt:  " Eliitricias  Nkw^i  ai  jh  I.hmiON. 


n  LiUm  rtUHmd  to  SmbserifUom,  A  timtiumi)U$.  tni  otktr  bmiuttt  mstUn 
fkouU  bt  aidrtuid    tht  PatUthtr  "Th»  Elkctuciam,"  Ssiulmiy-covrt, 
FUit-ttrttl.  Li-%d.:i,.  K  C.   Cktqtt  *%d  Utmty  Ordni  tltoML  U 
fax*tU  to  "The  Elicteician"  Printing  nd  PmHkkiim  CMMML 
Liautti,  mU  ht  crotsH  "  Comttt  ani  Co." 
4U  Milori4Ul*ttn$  (o  U  Mrtttti  to  Thb  EonOB. 
An  IMrt  fat  bmirtkm  te  ••TB  bamicuK,'  or  cMtetataf  ffawNow. 
mat  it  acttmpatiti  by  fki  Mm*  «rf  aUna  tflU  wriln  as  nU*met  of 
good  faitM,  No  notic*  rtkatrttf  u  liUttn  of  tuonymeiu  eommtmiealioia, 
"Thb  Elkctkician"  it  fublislud  ntry  Pridtf  monUnt,  i»  Urn*  Jot  O* 
mofmhn  tuilt.    It  is  on  sail  at  thi  railway  bookslalh  tktm^lMU  thi 


Kinfiom  on  Friday  wiormng,  and  can  bt  oblainfd  of  alt 
Hnmmdors;  or  iirKt  from  tka  Pvilitkinf  Ofi(*s,  «i  ai#M 
UbMrtptlon  latw^TlM  lUu*  iBtSibteriplimtp  "Tu  Biionucuui' 
•re  a*  aoder :—       Ybak     UKLf-VmuM    QoAsm  ^  FM  fee*, 
VatMKtacdMi  MaOd.    ...   lli.  «d.    _   Ti.  Od.     \  panble 
PodtalValoa  ...   Ma.  Od.    _    isa.  Od.    „    88.  Od.  linadTince. 
Ntm  Volmin  of"  The  Ei-ti-rginK    r  nmrn,*  i»  A  fril  and  Octobfr. 

"Trb  Elbctbician"  ogtrt  txctptinnai  adumtagu  to  Atirtimi,   It  hM 
kr  (kr  tk*  iBitwt  dmlatlM  of  tay  bSHik  BmMMI  laiir.  aad 

•ImlBtM  tn  »w  tha  Wocut  Tkit  siatmrnt  it  gumtmbd. 

AdttrtistmnU  Rain,  *<.,  fonwdiJpn  af-flicaiion  to  tka  PuNiikir, 
TXADK  Advektisements  inlendid  fjr  thi  currint  iinu  must  ruck  tit  OMea 
not  lattr  tkam  Firit  Post  on  Tkiwtday.   Rnawah  of  txpiring  »imHtmmi 
trtrrs  and  alttrations  to  tttmHsigaimUlimtnU must  ht  in  "  "Mtt'itmitl 
h  Waintsday.   Wr^ptt  Aimttmmd$  tf  Waiimitif  MMte 

OmciAL  AicNooNcxMun%  '  — ■  "    

auifM  1^  to  •  ^.M.  M 


AU  Books,  Samspatm,  tn4  «<W  fsMifUoiu  tarn  b$  oHmt  Urtd  of 
The  Elbctbician^'  Printing  and  PnbUtking  Comfm  LimUti.  Tkl 
Mtt^famM  • '  BLBCmcuil "  S*B«  af  Standard  EUOritai  Works  at  ptmist 

UmS^mi  RRim  tOB  niBSBAPH  xirsnrxzsa.    b*  j 

_    IMOB  TOCTa. M.I.i  r  P»lM!fli«d..j>orttr<*;  .tr  ill  111  ' 

m  Rvsnrn'  enioi  to  iusiusiki  cxblk  tistiits  b» 

Mwn.  n.  E.  C.  riKIIKR        3.  C.  n.  tURlir,    Price      n«t  ;  »l>n«d,  M  id, 
BIBLIOeKAFHT  OF  I  RAT  LITEUATUM  AHD  XUXAXGI.  Bditad 
bj  C.  E  3-  PBILLIMI.    v.  1th  »r,  ItjUi-J  jctloci  f.n  th«  Hl^torr  ot  OMte TSlkama 
IMfilatoBar  wufk,  and  ■  cliapUi  fifli^  "  Pnctkal  Blala"  «•  IhaMMaZ 

Tn  romnoiatnK  avo  m  admcm.  ip  w.  oiteB. 

tflfllHMTXW  OF  TATCTt  Dl  XLIOTSIO  LltR  KAOII.  Br  F  0 
■    »AWU».  Frteala..p«wttH>».  #  ».  w. 

Bf     Tmun  Oauk  Naa 

tnauMun  OASLz  lati>«  ad 

__aoi.  Pri»iii.M.,»MttrMi. 

lUcmcAi.  LASoCuMn   

Adrancwl).  AmafaMplkr.  J.^danMLMJo  VJUl 

PC  tppUcqtott.  - 

.2""*"^  TBAH»JO*im  ill  THXOBT  AVD 

nUCnCJLB»_Dr.  J.  A.  lumiia.    VOL.  I.— Tlia  IKDUCnOlToB 

TBB  UTILISATION  or  INl>rcU>  CUBUKW.  Pi£'rt?i?"t-»^2^ 

ILBCniO  LAXPt  Alio  XLIOT   c  ueRnM,  »'{SSlT  a. 

ymmia,  M.A..  D.ac.  y.lt.».  K*wEu -loa.  nortlSmSSaHau  artai  ai 

/.  A.  Kwma.lLA.  M*.  «iiuob.  Pr|„  10a  M..  po.»  Jr.,  ;  uf 


SLKCTXIC HOTm POWBK,  By. 
TEX  AST  or  XLXOTBOLTno  HI 

and  rr^c-.lcall,   By  Dr.  flanta  ~" 


Skbu.   10a.  Sd.  poaltlMk 
WUTAU 


ELECraO  CHEKirniT.   By  Dr.  OaoiOlOoBfc'  ■^^  .~rnH 


—  -  —  •    -'J        ^'w/wvawaab  nVBak 

vsAcncAi  Rons  fob  xlxctkical  itvsebii.  bva. 

•Dd  H.  l).  WjiEiaBoa.    PrlM     td  ,  poai  ^ 

iian»TAS 


u.  a*.       itiMxeiiK/s.     rnui]  1 

DBUE  ABMATaEZI  AJTD  CO 

r.  U.  WETMODTIL    Price  7i,  «<L 


r<»*MvvTii.    moa  fi,  od.  post  frM. 

XEB  IBCABDBSCBBT  LAMP  aSd  IM  HAEVTACTDEB. 


ATOBl  (Tkaary  aai  FrMtiaa).  By 

By  QiUBBT 


*  9?  "JWIMCAL  BEVDRBBIE*  TOBEUUi.  By 


w.  GnpxLuid  H.  u.  Kii,avBa. 
'•TBiuJECTBIOlAE" 


rtaWlK  ftViroyel 


~>  la  tb«  prt  

7^    "l"'  coTera,  Si., 

—jam  M..  port  h^iR  '  .  .~-t  fr»  t..  iri.  ...ii.  8ln,„ 

WIBBLIM  TBUeBArart  HmiMLLDf a  aoboas  Sfaci  wn-HoPT  w,.- . 
A  DISBST  OF  THX  LAW  OF  XLBCTBIO  UOETIHS  KLBsnie 
8ABB0E  KAXlri6  FOB  AU  BUHSBSa  wnimmn  ».  v.^.^ 

JBHI    Prlc.  lOt.  9d.,  port  tra*  JV  nABOS 

TSB  KAEVFACrnBl  OF  BiBGTBIO  LWniUMnL  A*h.«al^i 

TEE  ITBAE  BEOIEX  lEDIOAXOB  ABO  lEDICATOB  nAMAlL 
FULL  CATALOGUE  POST  FREE  ON 


"ILBCTBICIAH"  SBRUB  FOBTHGOMUa  BOOKS. 


TEE  Buontm  ABa— B|r  lln  AanMHi  Itfa  work  i.  lo  tin  hi  wfl 

will  ooDtalB  an  hirtorfail  dtHeb  «(  tfc*  early  ciporiiaMM  «a  4to 
electric  arc,  aa  well  as  the  Important  raaulta  o<  raoant  ranawK 
FBOUBY  BATnBIS&-A  work  on  thii  rabjeet  Kill  abortlr  U  pafalialMd 

briopng  the  theory  and  pr*.-tioe  uf  the  Primary  Battery  up  to  data 
The  Uwk  will  be  fully  Ulu^listc  l. 
•SOOHlUaT  BATrBBrE8.-Hy   E.  J.  Wm  «     Vully  iUuatratad.  Tha 
AuttuM-  in  thii  work  will  deal  briefly  w  iili  tl.e  iL*Lry  and  fully  with 
tha  chamiitiT,  deaign,  oooatruotioQ  aud  luAitutaciure  of  aacondaiy 


-    vuuuuri  rooEBT-BooE.— Ediud  faj  F.  a 

Raphaio.  "  ThuFlifiiihihi  — 
pocket-book  for  At  wm  at  1 
aa4  iBtarnai. 

.— ^  Daub  SracLAiB  and  F.  C.  Rapiabu 


SPECIAL  NOTICE. 

With  this  liaua  of  "THE  EI.ECTRICIAN  la  pabllshed  a  SuppUment 
SHaat  TaM«  of  BLECTKICAI.  RAILWAYS  AND  TRAMWAT8  INTHZUNITEB 

KINODOH  for  UM  iHO.  which  au  porebaiaia  of  thaPaiMiBhoald  raoeiTB 
grattii.    ComjIlMl  H  MMWilpl  jBmfflj  M  ; 

P0BLI8HEB, 


•) 


NOW  READY.-Vol.  XLV.  of  "Thb  BtwiBiOAjr."  (868 

byjua  in  .trong  Ciulh.    Price  17a  M., post hB%l>lLM.  AlWlM4r,  

for  bindtog.   Price  Sa.,  bjr  poat,  2s.  3d. 

Mt  of  "Ttar  EtBCTEiciAjr "  (1878-1900)  can  bow  be  nip]>Ued 
»ery  scarce,  siid  rjir'.j  sfplication  sltould  be  madsL 


ELBGTBIG  TRACTION  IN  1900. 

We  pobliih  as  a  aappI«neo(  to  thii  inme  of  The 
KUetriekm  ma  umvaA  aheat  table  ot  *eleoMe  nilwaya  and 

tramways  of  the  Tnited  Ktng<loin.  Aa  on  previous  occa.sions, 
we  have  elassifieJ  the  umlertakinga  under  (1)  lineB  aotualljr 
in  operacioD,  iocluding  those — alrea<ly  Htarted— which  aie  in 
opeiation  onl;  dazing  »  porUoa  oi  aaeh  jew;  (2) linei  itt 
piOKiwa,  Am  afltnal  eoaatnietiTa  -worit  of  wUeh  baa  bm 
commenced  ;  and  (3)  projocted  lines,  for  which  powera  have 
boon  or  are  now  being  Hotighc,  but  the  construction  of  which 
has  not  yet  begun,  tiie  last-named  class  inolading  a  special 
liat  of  projected  nndeqitoimd  eleotrie  xailwajs  in  London,  for 
iiliiehaM«t«M7poirerBlnwlieeBaeqaiKd.  From  year  to  yew 
as  wo  have  published  this  supplement  we  have  been  able  to 
point  to  rapid  growth  in  this  branch  of  electrical  engineering, 
and  this  progress  has  been  well  maintained  during  the  past 
year.  In  the  ooiteeponding  table  published  last  year,  we 
taeoidea  49  Ibiea  In  opentiaB,  28  Hnea  in  prooaea  of 
construction,  12  projected  underground  electric  railways  and 
99  projected  tramwajs  and  light  railways.  The  total  number 
of  tmderlakings  tabalatod,  therefore,  wa.s  181.  The  previone 
year's  grand  total  was  IH.  Against  these  totaii  toe  1889, 
onr  pment  rapflameBt  abows  81  lines  in  operation,  81  la 
progres?,  and  1^7  lines  of  all  clas.qos  projected  but  not  yet 
having  commenced  coostruction.  The  grand  total  of  these  is 
2-20,  showing  an  increase  of  SO  over  the  aggregate  for  1899 ; 
and  this  inonasa  is  oompoaed  of  the  foUomng  items— vis., 
20  new  linea  pat  in  opeiatioB,-  a  net  inemse  of  9  Haas 
under  construction,  and  a  net  increase  of  K!  linea  projected. 
It  will  bo  uude^.'^lood  that  a  great  many  undertakings  have 
horn  transferred  from  a  lower  to  a  higher  class  ;  and  thero 
have  also  been  a  few  instances  of  schemes  being  aban- 
donecl  in  the  early  stage.?,  and  consequently  being 
omitted  entirely  from  oar  table.  Those  trunnr.  rH  and 
defections  can  readily  be  examined  by  comparing  the 
supplements  of  this  and  of  last  year;  but  the  additiona 
to  the  liaea  Mtnallj  raimiad  Buy  be  of  snffioieiit  intSMSt  to 
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TttU  irBLECTRIC  RAILWAYS  and  TRAM  VATS  in  tbe  mm  mm  ' 

U?  ubUiiK-il  sfimrately,  tut  (uUg«n : —  I 

Ortli»rf<Siiw,  Ittnl  |H,|,cr,  print*.!  holhtkk*    2s.   6d,  i 

OiiI*o8liwt»,hftnl  [.„wr    bkH  2t.  Od. 

TllttWiok,  .M..u.it«l  i>n  I,in«'T),  .Ml  Rulli-ivi     ,..       ;   Qd. 

On  lioeo,  <«1.1ih1,  in  (  luth  Cit-p   ,  Qg,  Oil 

Mkp — mouuUyl  on  I.intn,  in  ilitUinu;!,  in  Cloth  Cam    8S«  Od 

[d  pri»t(»eparnlr)n/tJ>e  Steirh  Map  nf  tkt  KUctri.-  R,iilmyi  and  Tnmm*s$ 
('mead  A'fiyiim  w  motitdM  M  Me  (Aoijc.] 
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\VurthinKU»^ -'•cH  ^Kia>|»,)itniu-driv«i.  Xoeoonomiwn,  Huul*lok- 
Sm;  niel— Engliibriil*lliii(»iVCiierloii.  Newl«ali«««44rMicbt 


WoHlli 


ingtoo  vamya.  About  600  (vdliL  par  hour.  32-taib«  Orean 
I  Band  •mini,  FmI— BNNim  tlMk.  BTttml  drtiigbt. 

Maitar  •«■<*«* 


'  M  UmAmit  *  Hilar  mtm  wiwiww,  *MtM«l*M»4rlvm«Mr 
4*«iiMjnMp(.  419 taMaMn  MMaaim  IL * ir.*h»ii»«M«rt.it(n. 
Kinri^Oft.  M  111.  (M-  hia. 

I.(idiitnl«i«el«r«a«4.  WdrantWaitliiBytMiNiimk  Oweaetwi. 
Kliin  HO  cMlem  Haed  •Idklog.  liMiHal  dMught 


Econoiiiiaer.  EUetnotUy -driveD  feed  pnmpt  ■ 


r>.l»,  »l«r.l.Mit  K  M.  itrj  «iirfv,  ,  c.n<l-  Blac(S't(in)ir)uirjttMm(;  Uil»w) 
iutuf-4   v; rr ,  ti  •    II  <Tn:< r rj.   M      fttoklng.  Yarluhin  nnu  15ilipirt4a. 
II*  4  b'ct  (orccil  draught,   Haliopck  *  Wilca*  dulB  gMM 


unia 

80  Tudor  HA  7  tjpe  McanalMor  in  power  honMi . 


tlnn  (..rni  cct  of  citj  ti&mwtyt  to  ht  alUulalr 
ri)ulp)vj.  Ubu  abciut  to  optmKl.  CBRMtAl 
fur  ligbtlup. 

No  uueriei.  EmsIi  motor  OUT  hutli  from  tiuree 

to  four  txwlen, 
73  Chloride  R  balteriee  on  eeek  eir.  In  course 
of  reeonttmctiao  on  (he  overfad.  Irallej  sjtttm. 

Mvtrtlitln.  Btrtrie  «Mfn  wM  tr  CIM.  S^fuL  la Itan 
nipMt.itl-i<l.»«rinik  onwttakoMiMiMlarlliiUlBR. 

f(«*t  ifjitw«  jtnd  l.>|Uf  pttiit.  ft.  fur  l^n  vtmlf,  f«raMHf 
wuTkMl  wi  lli.lf  .1  -iriili',  ...lUviit.  ('..fiirrMl  r..  Uu\ia  iwM,  mif. 
v<imiica!.:>>iiiii'i  <<l 't  im.tiM  in.f  t.nitij  '.<u taib, nu aaait  Iwgni, 
■*»  ai.  ,^  -1  .t  .  .o'Mi  MKUatt  j  o«n  wmu.  «t  llMVWi Wlllw 

liro  (Mnriile  acctuantfttorenb-Btatieni,  eeeh  of 

ItiO  ktv.  hour*. 
ComUned  muoiciinl  p'jwei,  lixlitiuK,  tod  tmmniy 
imiki-tnVine  :  «  v*riJ  milcn  uii<ter  couolruclioiD. 

Liiie«  form  part  of  city  trattwagie.  Curtent 

supplied  f  >r  lighting, 
c-iiirmt  (ri4ii  r.,rir.Mtimi  rtaxr,  Bntarntur  Imut.oovvnt- 
i^°''^.,^^.<>tt<xxLUlUatumV-  OMintiaa.   


270Tndor«elbHA9  type  i  TtKiuijoiimiNrt 

TVS  AdUMH^  fwni,  a-llMV,  liMito 


 Alfc  fenni  lllQllh  lift,  i 

tr»katMgbwBt«r,  SItwtMMlMililsaaiMVDiri 


conJMuen  ur  water  Molen. 

ouhed  pmiuu.    ^'lllur«l  .Iranitlit. 
Two  WKr'biiiKtun  eeH  pitniia.  Qre'n  192  tul*  ftxinointMr.  Autn- 
BMtio  «tuluiiK.  Ir'uel-— «««1  diwl,  7/6  ptT  too.  &'iMund  draugltl. 

100  li.P.S.  cell*  

miuri  K l< in  sfiil  bal|>ia't  cauton.  VkanoMchattkalilukcrr  .Nitiinl 


KalUnr 

KXUT  


I  -I  I         1  xr.n"i"ii»  t.j.-ni'l  ifl  li'i    li.v-     \..  bftiM  btL 


ri.MT 

Mill 


n. 


J  ta     «r  u*       tkf  mw 


Wheelff  Admtratty  eondmiMrt.  No  eeonominr.  Hand 

stiikint.'.    Welsh  coal.    Nutiiial  draught  | 

•iTKUlfllt- 

iMi  Tuii'ir  c<^:.r.  c  ;>tt'tii  fiiw  nipgM  for  U^Mtafr  MMito  ; 


>  t  li'i.-.  .(.J        uM^i  .Xmi  iii.  <tl  I 

lM-tt9  ruD  la  two  ClUUiall  aC  dvi>p  Icn;)    Corrfa  fti)i|  ftrtijirac 
tt'T.rt-.   Line  ikwir  «xt«Ttilt  from  )l<ii  j;ati>  ..*t-ert  tu  CU(»Ufta 

Ore  ti*tt«rKof  Nil  rnit"e'-n-,  HH  a.  Oiir  aitsu  of  M  aillh 
I. II      Mttuu  iilii>*u]>plk!9  lltihi  tui  iioimr 


riil4|*iC'«|f.  I 


fmtallliii;  anoUifr  Lancuhin  boll*r  ucj  a       a.p,  IflpU* 
UIMntiull  BtIIIm  lagliUh  MMptoil  (a  aMOkv,  lijIIMMt 

No  batteries. 


M.itlitT  k  J'Jiitt  jtt  e»i>.loii<cr«  <wt  I  Umii'  '•••^l  [Miapi.    No  CtuHio- 
taiior.  Handataliiiv.  idmth  n.iUM«u.tl.   .V«tunl  dnmght 


AooiniilatM*  la  lUb^fklbn,  Cliliiilila  B  tfp*,  ttn  arapmi 
fin  4  kiun.    Cunut  lunHnl  lor  Ugbtmj  ouulde  iba 
I     l>  >ai;lai  »  iiUikIuM. 
tea  I'uitor  LBu  ai.T!imii)*tnn  im  t  at  hiittoM  ani  for  ruan'a; 
tarljr  mjtn'BK  oa«-    BoKIvr  u  •  1  ti-  rtur^lBj  c)ll«. 


Alitor  »-i»i'l'-i-.    U,*i(  I  H:oiii:i''.  i'ni 


I  •    .       "1  Hi'  \c  f(.  No 
-  ,-.   .\;it.  ilmuxUl 

Vdiunaon  electric  pump,  B.T.U.  m  >t  jr.  lUi}-tubo  Ureon 
Viun  tcokers.  Fuel— nut  and  desk 


Hlak*  A  Koowlta  <ti|pt*i  laad  (Hioin.  ooonuniiKn  or  w4(«r  (xxilon. 
Ilaail  ItoMng.  iMl— Rongk  ■tuM,  1^  |nr  tan  at  prtKot.  Natoral 
ilni(kL 

Mil,  14(1  rat  Ion-  AlrMuhniw.  TMgittMdinniNi  Iwwnilwri. 


P'lXT  Ii"U»p11kIiV<  MipirfliKl  li»  Ti  ■  i>:i  1 N  I  <  'U'HiniKtmiiDuiiM 
typ*  uvii«ratliig  ft  i  I  v.  t ,,;  .i  .  <xiiiuei-t*4 

itlrci'tly  to  a  *-p«^»-*  1  I  k  ™  ^'  1  '  rit  I   ■■r-v  ['irDiin. 
Xi  Rpauilii  1»*tti:rlc4,  too  aiupcn-  buitr*  caiMcitv.  rrafllc]a4ilott 
en  coirret.f  tiriJ,  I  liv-bar*  toaaab nil.  rarl at  ftunt  twaf 
iuitt<il  ^>  lUli  staliija     |.phiM  «t  MOSmlM. 
OrlxInaUy  a  itarain  llii'.-. 


rarttom  ot  llm  ttakliit  moMaiiHjri 
Ltiom.  *•  lattcttM.  IiHt  •hhM 
iw  (WfHid  (mm  Ow.  tlM,  imlB. 
l%htiaiiUtliiii. 
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jluKfy  «w  meotioiiiog  then  oifcegoiimUj.  ■  Thtf  tnt  The 
Gentnl  Iiondoii  Railway,  ib«  "tttpwliiMiital'*  line  oa  tlie 

Metropolifcan  District  P.ait'.vay,  the  original  «teftrii  railway 
between  Dubiioand  Lacau;  oorporation  tramwajs  atDatweo, 
Dundee,  Farn  worth  (Bolton  Corporation),  Nottinghao,  OUlttin, 
Sootbampton,  Soutbport,  Sunderland  and  Wigan ;  oompuy- 
owned  tramways  at  Carlisle,  Norwich,  Swansea,  Wolver- 
hampton Dudley,  and  in  the  West  of  Londou.  The  tram- 
waya  of  Ueat  London,  by-tbe-waj,  are  ready  to  commence 
nmniiig,  and  their  operaUon  ii  mipoidtd  solely  on  aeeonnt 
of  the  opposition  raised  by  the  anthoritiea  of  K»w  Observatory 
before  the  Board  of  Trade.  These  a<lJilional  entria?,  however, 
must  by  no  means  be  taken  as  indicating  the  fall  mcaaaro  of 
the  progrees  in  lines  opecatlng.  Although  the  lixt  eonmerated 
iadndM  midwtaUags  of  magftSoaal  importuw,  Boah  as 
the  highly  miecpaafut  Central  Lontinn  Railway,  it  is  prob- 
able that  the  extensions  of  previoagly  Gxigiiiig  Imim  arti  as 
significant  an  index  of  progress  as  are  the  new  nnder- 
taUngs  Ui«nsolvcfl.  From  compuatiyelj  anaU  beginaiDga 
In  1899,  nuuiy  systems  ot  dif  tnmwaya  have  ipnad  them- 
selves  out  ovor  lurgo  and  popnloDfl  areas.  Among  these  we 
may  note  the  tramway  systems  of  Bristol,  Dublin,  Glasgow, 
the  Potleifeffy  and  Sc.  Helens.  Imj^ortant  extensions  faave 
•lao  bean  flooiplated  al  both  «ad«  of  (lie  Gi^  tod  Sooth 
London  BsUmj— Tu.,  fram  Bloflfcwdl  to  OUfliim  CoBanon 
and  from  London  Bridge  to  Mooigaia*it>Mt|  wfaila  furtfier 
extension  northward  ia  in  progrcM. 

OoomeniiUjfrtfliilM  niU  dewlopnuatofelwtrfc  tiMtion 
oa  railways  and  tramways  we  mnst  note,  homnr,  Uw  growth  of 
several  species  of  opposition,  the  chief  of  which  (date  to 
(1)  electrolyslH,  (2)  magnetic  disturbance  of  obBorratories  and 
Eoientifio  lahoratoties,  and  (8)  vilmtioD.  With  z«g«urd  to  the 
lliil-ii«med  olijeetien,  Uw  cffooi  en  tbo  growth  of  11m  ordieary 
aiogle  trn'lry  system  has  not  been  marlied,  although  alarm 
has  from  time  to  tiuae  been  raised  by  various  i:x>i:BkerH  and 
writers,  including  the  President  of  the  Institution  of  Electrical 
Engineers.  Nowhere  as  jot  has  the  trolleij  i^atem  been 
aetaally  supplanted  by  an  imohited  ntam  tjtkm.  oo  any 
British  tramway  in  operation,  although  wo  understand  that 
in  the  aa  yet  uncoiiipkled  plana  fur  the  e^juipment  of  the 
London  County  Council  tramways,  provision  against  electro- 
Ifiis  will  Im  made.  We  believe,  howonor,  that  ia  tba  thus 
far  slmoBl  ■Bidemic  prot«st9  against  nnliiBiilafed  relanra  for 
Iramwaya  currents  "coming  events  cast  tlielr  shadows 
before,"  and  that  vary  aoou  the  ijuestiou  will  be  magni£ed 
into  one  of  practical  and  pressing  importance.  With  regard 
to  tha  apposition  of  aatlioiities  having  the  control  of  scientific 
tBatraoMnta  likely  to  be  affected  by  electric  traction,  our 
readers  quite  recently  have  had  brougbi  b«iforo  thbin,  in  con- 
siderable detail,  the  action  of  the  Kew  Obaemtoiy  anthoriUes 
in  oooBeetioik  wldi  lbs  tnmway  system  fa  tho  W«at  of 
London.  It  will  he  snpcrfluouB,  therefore,  to  reopen  tbis 
disputatious  iiuestioii  now ,  but  we  may  direct  attention  to 
two  letters  in  our  correspondence  columns  this  W9cl<,  one 
from  PtoL  BCcker,  the  other  from  Mr.  Gl.vxebbook,  which 
ara  the  latest  contribution  to  this  unfortunate  discussion. 

A  mailer  of  far  more  strions  mumeut  h-i  the  vibration 
and  consequeat  nuiianee  and  iojoi^  to  property  alleigod  to  be 
■at  np  by  the  Cantnl  Loadoin  Baflwmy.  It  doM  not  aoneern 
this  parl:(  liar  railway  only,  for  the  inference  has  been  drawn 
1^  the  public  that  other  underground  electric  railways  are 
Ukaly  to  develop  a  similar  kind  of  nuisance.  Goaaeqaently  a 
aamber  of  linos  which  had  bean  pcqiaetcd  m*  now  pntetieally 
nqended  pending  the  dedilbit  ot  Am  BquA  «(  Trada  oom- 
■ittaaaa  tothaasiataaMnaeMMol  ilM  vOmtiM.  We 


have  alraadf  axpieaaad  opiaion  that  whatever  vibiatioo 
may  ocaor  it  is  not  iofaemit  ia  either  eleetrie  tnetion  or  tlie 

Greathead  Hystem  of  tunnel  eonatrnction.  It  is  profcuble  that 
it  originates  iu  the  use  of  h«savy  iooomotive^,  in  which  the 
greater  part  of  the  weight  is  unsupported  by  springs,  but,  on  the 
contrary,  is  imposed  diceotly  on  the  axles  of  the  driving- whede. 
The  remedy  lies  either  In  nsing  spring-suspended  and  geared 
niotora  on  the  iQcoaiotivon,  or  else  in  abandoning  tlie  nse 
of  separate  looomotivos  and  distribntiag  the  motive  power 
throughout  tha  ttaia.  * 

These  and  other  obstackii  to  tho  development  of  electric 
traction  are  not  to  be  regarded  aa  ini^uperable.  Obstacles  and 
opposition  inevitably  arise  in  the  early  growth  of  an  cngii'.ccr- 
ing  indoslrj,  and  electric  traction  m^  be  expected  to  afford  no 
exception  to  ttie  geaoctl  role.  Yet,  in  spite  of  opporitlon  in 
the  ])ast,  its  history  reveals  steady  and  rapid  development; 
and  in  the  face  of  all  didicuitiea  that  may  be  raised  in  the 
^ton  ihat  pNgNia  will  eaatalnlj  be  naintaiaea. 


OBITUARY. 


Z.  T.  0BAiaiB. 

By  the  death  of  >f.  Z^'nobe  Thi-ophile  Gramme,  the  elec- 
trical world  loses  one  of  the  pioneers  to  whom  the  vast 
developments  of  the  past  ijuartcr  of  a  century  are  largely  due. 

Born  in  Belgium,  in  18'2C,  he  was  brouylis  up  ai  a  carpenter, 
but  he  early  manifested  a  taiont  for  miichincrj,  which  was 
developed  by  attendance  at  some  &ci«uudi:;  lecturija  at  Liege. 

It  will  bo  remembered  how,  following  the  scientific 
discoveries  of  Faradny,  the  prodnetion  of  cleotrie  light  by  the 
arc  became  gradually  practic^able.  In  England  Btaite,  and 
in  Franco  Foucault,  devised  mechanism  for  automatically 
regulating  tht!  carbon  pencils.  The  primitive  magneto  elec- 
tric generators  of  Nollet  in  Franoe,  and  of  Holinea  in  i<jnghtnd, 
gave  promise  of  success.  Faraday  himself  lived  to  see 
Uohnes's  ghmt  maobino  in  the  Great  Exhibition  of  1864,  and 
reported  that  at  last  electric  light  might  with  safety  be  appliaa 
to  lighthouses.  In  Franco  the  "Allianee"  machine,  con- 
structed by  able  engineers  on  the  basis  of  the  older  designs  of 
NoUett  was  alao  iatanded  lor  lighthonsa  illnminatiaiB.  To 
Paris,  and  to  tiie  "  AUtaaae "  niotocy  oaoe  Qiaoaw  as  a 
simple  ftttor ;  with  no  taabninal  trainiQg  ia  alaateiri^  ba 
ac'iuired  a  practical  grasp  of  the  proparfiaeof  daatds  anrmts 
that  led  him  to  suggest  valuable  improvementa.  He  warkad 
also  in  the  worlcshops  of  Rubmkorff  where  donbOees  1m  gained 
ta  insight,  not  to  be  attained  at  that  date  in  any  other 
way,  into  the  mysteries  of  making;  that  perfect  mechanical 
tnaalation  £0  esseuliiil  iu  the  induction  coil. 

It  was  in  the  sixties,  while  Gramme  was  thus  working  his 
way  upward  in  I'ariti,  that  other  improvements  wtro  being 
made  in  gcn&ruting  machinery  in  other  parts  oi  tha  world. 
Pacinotti,  ttien  a  mere  student,  now  Ntill  prolessor,  in  the 
University  of  Piia  had  mado  and  deecnbed  his  magneto- 
electric  machine  having  a  toothed-ring  ariuuture.  Hut  I'aoi- 
nolti's  ring  fell  stiil-irarn,  and  his  macliino  was  reiegated, 
unheeded  though  meritorious,  to  the  shelves  of  the  museum. 
In  England,  Wilde  had  broken  new  ground  by  showing  how, 
from  the  minimum  of  current  the  most  powerful  oar  rents 
could  be  mechanically  generated,  by  using  that  minimum  to 
exalt  the  magnetism  of  field-magnets  of  soft  iron ;  and  hf 
this  prinetple  of  nwUipliaatiop  be  led  np  to  the  so-oaUad  edi« 
exeitlog  manbiaea  of  1868  and  1867.  It  ia  a  bare  nutter  al 
history  tbat  the  name  "^QMnio-aleetiieaiaehine"  waa  iutai 
applied  to  tha  "'^M'"^  of  WQde,  and  than  to  the  self-exfliting 
fonnf. 

Wilde  was  himself  assiduously  developing  various  types  (at 
industrial  purposes,  when,  in  1870,  Gramme  appeared  upon 
the  scene  with  the  »imp!e,  uniformly-wound  ring  armature 
witbwliiab  htoMMwUlevatbaaaaoelalaa.  OaBagliah 
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patent  has  a  curioas  history.  It  ma;  appear  strange  that  so 
important  an  invention  should  haye  been  protected  by  so 
•light  a  spcoification— a  few  lines  o(  description,  a  single 
oluim,  unaccompanied  by  any  drawing  :  that  constitutes  the 
vIiqIo  cf  the  pstcnt  of  riratntno  anl^  S'Tvemofa.  The  simple 
fiMtt  is  t)]iU  At  the  tiato  when  the  lilitif^  i/f  ihsfiiudqMaification 
basMue  due  Paris  was  besieged,  and  it  was  impoaiiUa  to  wad 
dnwings  to  the  London  agent,  who  simplj  filM  Um  mutteriab 
Chstmratolutiid.  Than^ogauneBaialaaflflMSotOnmina'B 
uaddM  ia  dm  to  a  eoubnuitioD  of  mnm.  It  «u  ike  first 
flMtkal  iTf  ia  whkli,irm  ^mUma  the  fealnre"  of  the 
oonthniltjr  of  eonMOtttatum,  tte  feU^OMlting  arrangement, 
good  lamination  in  the  annaton  mn,  and  reasonably  good 
proportions  in  the  magnetic  dreoll.  No  doubt,  also,  Gramme 
was  fortunate  in  having  bohiuil  Lim  a  Rood  firm  of  mochauical 
engineers  to  uniierUike  the  coastriiciion  of  hi-i  nuclunes.  lie 
that  A3  it  liiay,  there  is  no  question  that  the  "  Maihine 
Gramme,  type  A  "  ocMiqaeced  tha  iadostrial  world,  and  gave  ta 
its  inventor  a  repntitioD  vbieh  BritiA  wgiimci  •mnUi  be  Uie 
last  to  belittle. 

It  is  not,  moreover,  without  i^igniOcance  that- a  good  daol  of 
Gramme's  success  is  due  to  that  which  at  tb«  praaent  day 
English  manufacturers  are  too  prone  to  deerj — tM  publicity 
mioad  in  iatomational  exhibitions.  At  Vienna  in  I87S,  at 
Phlbdalihto  in  IhTG,  and  notably  at  I'aris  in  1878  OrMune's 
nawMnw  mm  in  ondMHw.  It  ia  aaid  that  tiio  Ommme 
aaaaidDaa  at  PUhdelpliia  inetled  tbo  lavaotion  of  tba  Brash 
and  of  tha  T1iOBaaoB*aoiiatoil  maoUBoa  fur  arc  lighting.  It 
■a  oaataln  that  the  JabtoehkaiT  method  of  are  lighting,  which 
waa  a  ftatore  of  the  Fade  EiUUtiaa  of  1878,  was  largely 
made  saMessral  by  th«  eo-openttfon  of  Gramme  in  designing 
suitable  Rfiiiorutor^  to  niui't  thu  new  rciiniromont?.  In  the 
Electrical  Kxhibitiiia  at  I'aii:-!  iu  Itidl  liratume  whj  li-jnin  to 
the  front  with  a  most  interesting  series  of  varied  dtf^li^'Ds, 
showing  in  how  many  directions  he  had  worked  at  improve- 
ments. His  ideas  seemed  to  be  instinctive.  He  could  not 
calculate  either  the  m^es  of  the  parts  or  the  nnrabors  of 
wiiidingii.  Precise  rulda  were,  as  we  all  know,  of  later  origin. 
But  he  had  that  eye  for  proportion  thnt  marks  (he  intuitive 
e^l!.'itH^er.  It  is  related  by  M.  Ma^cart  bow,  in  tLio  I'arifl 
J'".\hil)ition  of  1869,  he  walked  through  tbe  machinery  hall 
witli  M.  Oramme  to  hear  the  old  nym'A  criticisms  upon  the 
dillVircni  fovmg  of  dyiuma  "There  is  too  much  iron,"  he 
would  remark  of  one.  **Tbave  is  not  enough  iron,"  he  would 
say  of  another.  Before  one  machine  he  stopped  in  admira- 
tion, and  then  whisperud :  "  C'est  la  perfection."  It  was  the 
620  H.r.  four-pole  maohino  deatgnad  bj  llr.  C.  £.  L.  Brown 
for  the  OeiUkoB  Oonpaajr. 

Oramme  took  for  some  years  an  active  part  in  the  industrial 
oporittiona  of  the  SociL'tt'  (iramme,  which  flourishes  under  the 
I'l'LiJion  of  M.  llippolyto  Fontaine,  Ijut  m  recent  years  his 
coiiutction  bad  bten  lillle  more  than  uoaiinal.  He  lived 
quietly  Apart  on  bia  little  property  at.  Bois  de  Colombes, 
outdde  I'arH.  Tho  writer  rctnL-mbsrs  seeing  the  then  iron- 
grey,  sturdy  little  m  in  nt  the  oxhibitioa  «  1881 1  but  had 
ix*i\'6i  hmu  Mo  to  mett  him  since. 

In  March,  1897,  Gramme  was  made  a  Enight  Commandor 
of  the  Order  of  Leopold,  and  on  this  occasion  a  banquet  in 
his  bimour  w  is  given  in  Brussels.  Two  delegates  from  the 
Institution  of  Electrical  Engineers — Prof.  Ayrton  and  the 
present  writer — were  appointed  to  join  in  the  celebration  to 
oonvey  the  congralulattons  of  their  Moglisb  brethren.  The 
treather,  however,  was  so  stormy  that  cross  oliaanel  com- 
mTioicfition  waa  stopped  ;  and  the  English  dekgatee  had  to 
con  .,  ut  theaicelTei  vith  sending  tokgnm&  It  ia  aattafaotory 
to  iuiow,  however,  that  "  Paso  OrMiniw»"  aa  he  waa  affec- 
tionately styled,  had  a  aplandid  noaptian.  A  gold  medal, 
TCooiding  the  arent,  was  atrndE  to  eoninemoMto  the  aigiial  eer- 
viaea  whieh  aiamnia  had  rendaiad  to  UwellastRoal  ooannanity, 
and  thia  waa  prawnted  hy  If.  Haaeait  in  an  elegant  apeech. 
-  Grsmue  also  patented  a  fonn  of  battery,  and  designed 
several  types  of  arc  lamp.  One  of  these  lial  a  break'Vbaelgaar 
not  unlike  that  of  the  later  I ! rock ie  Pell  lamp. 

Utisldi!  the  Bnlidan  dtrorution  above  menlionciT,  Gramme 
was  an  Oihocr  of  the  Itegion  of  Honour,  and  a  Chevalier  of  the 
Oninr  d  the  Inn  Orown  of  Anatria.  It  la  aa  opaa  aaaiat 


that  his  name  had  already  been  put  forward  at  the  Coancil 
of  the  Institution  of  Electrical  Engineers  to  be  proposed  for 
election  as  an  Honorary  Member.  Alas,  that  i^'  no  longer 
possible.  He  died  quietly  at  his  home  on  January  '20,  ia  hi3 
7iith  jear,  and  was  buried  in  the  oeaat«7  of  Bin  Laohaiee, 
FaiiaiOiitbaSSrataat.  S.P.T. 


OIPAOITT  nr  UTSBlAfa-OOBBIIT  WOBKIia.* 

BT  *.  Ill  iraaDKT. 

(Corrhi'le'l  frnr'.  p'tn^ 
lil.-rlUI'Tli  >N  OK  i  HiiKlVQ  Cdll^ 

Tliiii  ilr-^crii'trm  Ia  ni  t  ^-ivftl  i.i  tin'  '4  &  vet}  ^a•ivfl^^:lO|■y  eXilinOe  (it' 
doMi^n  iml  to  show  Utet^^d  uami.  »otl  id  Ute  tbftt  it  m&J      of  mamn 

intercut  to  lUmgiuini  o(  auch  upjianiUHi  T<M  Stata  dimauioa*  of  tl>e  cnil 
uaril  ia  thaw  t««t*  Km  ^veti  ia  Kig.       It  CWnbIt  e(  awtof  E  auoiping* 

with  >  coil  wouDd  about  the  ntiddk  injeotiM.  Tha  '*^e "  ia alni^t 
and  it  carried  on  nppnrta.  aUQwiiiK  «t  adjurtOMnt  «f  th»  gapi   Fig.  6 

gtvfn  thf  c\ir "^nta  with  various  air-gap*. 

TLie  lutreiit  Ltkeii  by  the  ■  mI  at  .^COO  volt"  ICO  '•-  wirli  vwiuui  sir 
gap  ii  gireo  by  Fi^  3b  Tixs  form  wa»  cb'>ieD,  in  prefarcuw  to  tha  fttmpl^ 
•ti«i||b(  sstt  farat,  ai  a  mmtmrnaH  oaa  for  adjaaloMs^  and  hseam*  it 
givM  an  exttraal  Mc<  more  raltaUe  for  aoatariny  Id  aa  Iron  oort. 

Tbe  rnm  aeclion  uf  lb«  o  ire  b  abuut  29*76  ai).  !□.,  ur  192ciu.  uf  acVuiI 
iron-  weight  atxmt  1901b. 

Tb«  vriiiHing  contiat*  u{  756  tunu  ot  O'OSin.  wire,  having  a  total  leQj|tii 
of  about  2,MX)it.  and  a  re>i«t«nr«  nf  about  41  ohiDt. 

.\t  2,050  volta  100  "v  .  N  -6.081.000,  B  =3.170. 

The  iron  in  0'014io.  thick  n(  a  qualiijr  whiflli  would  have  a  Inai  ia  a 
cloaeil-drcuit  transformer  of  about  0'&5  watt  per  pouod.  Tha  iron  ]«M 
abould,  tlterefore.  be  at»ut  190  x  0-&S  - 101-5  watt».  with  tha  jaica  desed 
down.  Willi  (be  joki  remoTed  l  as  ueel  it  th'iald  have  a  Iwael  abottt 
68  watt*  if  lite  circuit  completed  itaaif  Uiroiirii  tlia  air. 

The  cnpper  Ion  with  6  ampwei -0*  x4-l=U«  wittx.  T.tlal.  216  wattl. 

Tlic  tnu,  hawerer.  ahoir  a  loaaot  about  600  iiattl.  Th«  dilfarencc  moit 
be  due  to  eddie*  cauml  hj  nMfnMia  laakean^  Vtw  tlMf  powtr  it  IliiibW 
than  would  be  eipwlo  I .  but  it  aa»W«M  in  |wrpMa  xmy  Wall,  IM  powv 
fuctor  i<  500;  12,503  0-011 

The  weight  U  ■■vtn'Ul  '^,^J}>  [.<*r  a7iy'ir>Mit  k.^ijM.iff. 

I  kii '  A  ui  no  |>ubll«)ted  iiiformatioii  on  the  lunee  in  chakta;  cuil«,  and 
H  j>;L-t'it  /.  a«  a  mdnl  Mibjaol  for  Mif.    The  ptaclpil  dUlwilgr  i*  la 
apimains  hwring  aiwh  low  power  futon. 

I  hare  aaid  that  in  rtdoeiag  the  ci^acity  current  required  to  b: 
producad  bgr  the  generator,  «omeihin){  wa«  etr«oted  in  ordinary 
piaatiae,  hat  aoeidcntallf  ,  or  at  least  not  ayatematieally.  by  the  actiou 
of  dl  self-iadaetionia  tVe  ayatem— for  example,  that  of  tiaiuforiaeia 

or  motors.  In  traaaibraKn  the  effective  oelf -induction  is  very  »m\\l. 
The  no-load  cDiraat  is  small  ia  gni  clwed  circuit  tranaformeri, 
and  llie  powpr  factor  ii  high — uauallT  from  aboat  0  7  tn  alimit  0  HO. 
The  wutllcAi  component  available  is,  theteforv,  very  ani^ll— iit  lea.it, 
in  raixiorii  =i_vht(3ns  having  lirt-i-  and  efficient  trsnsl.iniiprj.  No 
du-jljt  il'  the  cunditiona  of  n  ciri'ui;  urv  known  li'/ui  i1k'  tirtl,  the 
troasfariueCB  may  be  so  dcuga«ii  m  to  provide  tbe  cajucily  current, 
at  least  at  light  load  ;  but  it  would  bs  difficult  to  do  tlii»  syatomati- 
cally  as  the  conditions  in  prMtice  are  ao  variahle.  U'ith  a  large 
number  of  small  tratisforniera  it  may  be  that  the  wattlcs-t  canoeitgr 
current  may  b«  coiiipensaled  or  more  than  compensated.  I  do  not 
think  transformers  of  low  power  factor  should  be  used.  I  believe 
the  better  plan  wilt  be  to  continue  to  make  tranffonneri*  with  small 
no-loA'l  ftirrt'iit  anil  IukIi  po  w-  r  factor,  and  provide  sepiritol?  f  ir  any 
compe!i*.»li<^ii  that  miiy  nc-ceafary. 

W  hen  motors  an  u- ■  1,  tlitiir  larae,  idle,  lagging  Cttrrtnt  in  iivail- 
a(  li"  to  roii-pen'ate  tlic  I'apacity.  Where  there  is  a  Inrgi-"  '"'>t  'r  lo  iil 
Uiv  idle  current  wiii  usually  be  a  Ia]{ging  rather  than  a  kiding 
current,  even  on  mains  of  considerable  capacity.  A  synchronoa* 
moto^  aa  is  well  known,  acta  either  as  a  capacity  or  a  tcff -induction 
afloefdiagtethaeatritailiaM.  WiM«om<«Keiled,Uactsaaao«paait7 
and  takes  a  leading  anrent  fkam  the  mains ;  when  nnder-esdted,  it 
acta  an  a  eelf-induction,  taking  a  IoskIujC  current,  AVheii  excited  to 
Lake  a  minimmn  carrvnt  it  has  no  idle  component— that  is  to  s,iy,  its 
power  factor  ia  unity.  Such  mulurs  running;  lifjht  .at-  u>:>v.  itftcu  oseii 
lor  balancing  self-induction,  but  I  have  never  .« tlji  ui  for 
balancing  capacity.  In  any  case  lli"f  nr*  a  r.isfsr  r  i  x|o:ii.-n  i>  remedy, 
as  they  nave  to 'be  practically  a-  iiuv  n  il"  }'  "  t'*;  to  do  real 
instead  <»f  only  apparent  work.  Their  iir«t  co»t,lbcir  Wiitkin^  cost», 
atiJ  loiii  s  urt-  Uicrelorc  high.  Fur  balancin;;;  nalf-ind action  they 
may  be  tii.i.o!»ary.  1  hope,  however.  U>.M.  fur  tliia  piirposi:  ©OB- 
dcnsers  will  u^'aiu  be  talnn  np  bf  Mr.  Swulnuaet  or  aoBMDody  else. 
Probably  tlieir  liysu-rtaii  loss  will  net  he  ai  «Mat  aa  the  louee  in 
nwter  cuiiipenaau»r«,  nor  their  working  eoit  or  firnk  cost  as  hij;h.  Unt 
inaay  c<v«  the  rannii^  of  nnder-exited  ayndmnoua  motors  is  an 
expensiTe  and  elninv  way  of  eompenaating  capacity,  compared  with 
simple  chokiag  ctnls,  such  aa  I  suggest.  Socb  ooils,  oasd  witli  a 

•  Pl^ar  read  bsAm  tha  Institaafan  etnsalrieal  ItetflBaHni, /awiii^ 
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pba.-«'itidicaU>r,  (huuld      v.-ch)  in  all  ajgtenu  wbm  A* 
current  i»  Urge  enough  t  i  dewrvf  attention* 

There  U  winethiDg  very  >iii>pri>portioDate  and  anomalous  about 
Ibe  two  cImki  of  lufs  in  the  dielectiic — the  inaignificant  loate«  due 
tb  )<«kage,  and  the  large  apparent  and  aetnal  iMaas  dae  to  capacity 
and  l^enm,  Lrt  me  take  for  illuatntlon  a  10,000-Toll  cable 
IntiDg  «w-tbiid  mierofuad  oapacitjr  per  mile,  and  walking  at  M  w 
II>iMiilctiaBi^nj,S,M0B<Bolins(itmajlMaiil7afiMr  migohnii 


Ki<;.  6.— Choker  (or  12  apiMrent  kn. 

vitbottt  alTeeting  the  argument).  The  dielectric  haa  aeveral  fuac- 
tiona.  It  actJi  as  a  nearly  perfect  non-conductor.  Bat  it  doei> 
eonduet  a  litlle  ;  it  allon-i  l/25'i,00O  amp«re  to  pass  through  it, 
oODI  watt  p«r  mile.  Tiun  there  ia  the  uliclra^tatic  action,  r  rotii 
Table  I.  we  »ee  the  c.i[va  ity  current  i»  liio  auiporcs,  the  apparent 
watU  10,.'.00,  and  the  rc:i'.  w  iv-  or  32,-liJ'l  times  the  watts  lont 

by  ooodaction.   This  la  au  interesting  (tale  uf  things.    Both  dielrc 


p 

1 1 

Cup  I 


Vta.6. 


trie  cuii^luctiun  and  dielectric  hysttreaia  waste  energy  in  the  same 
way — by  heatinj{  the  didactrie.  W«  we  an  iniulator  which  leducea 
the  Italca^  energy  loH  to  00-1  watt  per  mile,  bat  allowi  another 

•Uer^'T  If-s  'MA'  "  titnfi  a.i  jreat. 

*  I  \u.i\  Uieatiuti  ilmt  nhLti  i  a|i|<lied  lur  it  j«teut  W  ihia  uelbwl  uiy 
attantioD  wiu  drawn  bj  that  useful  ioslituliun,  ibv  Qerawn  FatMt  UIBoe, 
to  the  fatrt  that,  so  far  as  runoerued  the  ireitlcaent  of  a  looil  traon 
nitaioQ  litis  by  LliukiiiK  cuili  plsocd  ut  intrrvalx,  I  wia  antfeipati'd  by 
Charlrji  Sch^iit  k  Hraillry.  the  wrll-knnwu  .Vinrriiim  electHci]  ciit^int  cr 
(Briliah  patent  20,495  o(  18l97f.  lUfcreiic*  «bau!<l  ulao  be  made  to  Urn 
propoiala  of  nur  pneident  of  Uuit  year,  I'rof.  K.  I*.  Tliompaon,  bo  c^nn- 


prnKst*  the  rapacity  of  aubaHHriBa  aad  othar  cablae  to  facilitaM  eignalling 
Vy  I'lacir'.-  htRiimiatama  dHUaw  aaili  at  bamaik  inUnab  atone  Ikair 


1 13^681  of  1S84. 


SotenlniarfinyimnBniiBiil  waahould  be  joitiavillali; 

or  as  badly,  with  an  inanUtion  resittance  nf       '    =n,"j5t  r>hm«, 

1 1  i.'i 

instead  of  i,&OO,iK«,O00.  The  cncujy  spent  uu  mir  da-li-i.tric  woultl 
bejuat  the  tame,  and  I  tuppcjeo  we  »houM  1m' ^'  no  wntrlc-K  current 
at  all  !  I  point  this  out  to  illu»trate  an  anomaly,  not  to  niake  a 
praclical  aqggettioa.  It  may  b«  that  aa  low  naiatance  imulator  aaa 
\»  fonnd  capable  of  laaitting  breakdown  -nndcr  such  oonditiooa.  1 
bnfa  apokaa  of  (ho  aaaigjr  eompoDent  of  the  eapwi^  enmnt  anent 
OB  baatiBft  aa  if  it  wtn  in  aoosa  way  diflisrent  from  the  leaRaoa 
currenL  It  only  diffeia  from  it  in  amount.  It  i«  not  recovered  like 
the  true  chaijting  current  It  doet  not  aurge  toand  fro  in  the  cable. 
In  all  praclical  e»eDtiiils  it  is  a  leakage  current  Itgfws  right  through 
the  dielectric,  and  lie.it.^  it  in  itajpwsij;,'  exu  tly  like  Uie  leakage 
ciirihnt.  The  ftTi-;t  I  f  capacity  in  allowing  the  paRs.ii;e  uf  this  current 
ifl  ijuci-tcls  ii-i  if  it  rtiliiced  tne  inauhition  reaiatancc  in  the  propDrtion 
I  have  *ugge*l«d—  vi&,  from  8|S00  megohmi  to  9fiH  ohma.  At  leMt 
ttia  to  how  it  MMn  to  m 


:i;i, 

¥     ■  .'mm 
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With  aerial  linca  eapacity  effects  are  comparatively  i 
For  eumple,  with  wiraa  of  diameter,  hong  Sft.  apt 
oi^  par  Bik  it  anly  OtUS  aticrafaiad.  Not  only  ia 


unimportant 
apart,  the  capa- 

tattiteotoiM«'w«l«ftil' '  " 
Av  AsnwAra'Casim  WArrMtTin. 
-  Ia  ooMMlit  (Us  Fqwrlwiiiktodaatribe  an  altemate-carreut 
wattmalic  aipaaal^  nilalik  lac  antattfamenU  tuch  aa  are  requirad 
iu  connection  with  tho  aol^faeto  tM«ted  in  this  Paper.  I  a  derinng 
tliia  instrument  my  aim  waa  to  (^t  a  eimple,  atroog.  reliable  watt- 
meter -one  that  needed  no  rc«iatanc«  added  in  ita  E.M.F.circaitaad 
tlmt  would  absorb  very  little  i-ner^'v  in  that  t  ircuit  even  for  large 
K.M.K.*.  In  such  au  iunlrunieiil  the  KM  K.  i  uil  .-.hiiuM  h  ive  a  lar^'j 
forcf,  and  at  the  KAuie  time  he  prjn  l  i.:.i.l!y  wiihi;ul  »i  ll-iii.hutiiiM,aDil 
should  he  correct  with  all  iijwvi  f.n  ti  i>  u.tt  with  in  fu.iotice.  If 
powiible  it  abould  be  correct  through  a  coukiderahla  range  of 
periodicity.  Long  and  aatiafaetorv  expericnee  of  the  biemana 
dynamoBater  nnder  workahop  oonoitioBa  mada  na  tain  to  it  aa  (ha 
most  suitable  type  of  inatnmient,  aad  tO  t(r  la  doviaa  meaiM  Iqr 
which  it  should  have  the  qualitiea  jnat  onniBeiatarti  Wig.  7  ahowa 
the  inatnunent  in  elevation  and  plan. 

The  Siemeiu  dynamometer  form  ia  cloeely  followed.  The  sericH 
or  comnt  eoil  ii  plaead  in  (ha  oidiaaiy  potitkm.  Undar  thia  eoil 
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is  B  small  tiantfonner,  the  prinuir}'  viiuiing  ul  wIil<  h  in  uuun  l  (or 
any  required  RM.F.  N'fxt  ff>  thu  primary  winding  si  '•[iri  c  left 
at  each  side — the  h-a/e  usually  oci'iijai  -i  m  a  tT»n»fonii(  r  t  y  the 
cccoodaiy  winding,  ia  iL:^  iipace  ;i  cli<»c«l  coil  of  one  turn  of  wire 
■kMifinud  free]}- — the  wire  is  platinoid,  niaaj^anin,  or  aonw  olh«r 
CMMhMtor  Bavins  a  necligihle  tempuntora  coefficient,  thU  oon- 
dUiCter  is  sufpvn'Ied  and  controlled  aiacUj  lilHt  the  mupcnded  coil 
of  ft  Siemvoa  djimmomoter.  It  act*  w  die  ■MODdary  of  the  trana- 
formcr.  At  it  is  clo««J  on  itself  no  nicrcnrr  cope  are  needed.  Iih 
circuit  eitemal  to  the  traasfurmcr  C'in»ii«ts  eimply  of  a  loop  pnuiog 
up       ft^iiil  iui'l  riuwii  tl;i;  fii.:k  i  f  thf  fiti-'l  or  curr.'nt  coil. 

Thy  Ju  liiiTi  will  iii'iv'  iitiik-r^lvMl.  A  t  iu)T'iir;«livelv  large 
{iiiri-iil  n|  '.LTV  li'rt  pr».-«ui«;  L;>  :iiTii>'il  iii  •.l.'.-  -ij-Lnivi  iry f  iV  ThlB 
>.ui<-nt  IS  i:.  Mjijojile  pha<e  to  •.i;r  K.  M  1'.  Il  |ia  ■ -•■  i  !i  r  :u_,!:  ijic  held 
ot  iliv  fixed  or  current  coil.  Hie  •u^priided  cunductur  it  acted  on  aod 
<left«ct«d  by  the  current  in  iluit  coil,  and  i*  bruii);bt  1>«ck  to  tcro  bf 
tbe  teBHiou  of  the  «pring  an  in  an  ordinary  dynaiaom«l«r. 

It  will  be  (cea  tl»t  ao  long  tu  the  iron  ot  (1m  tnuufonncr  is  not 
forced  to  too  liish  a  denaity  by  n>ing  too  WKtt  an  B.U.P.  or  too  lovr 
ft  TKiriodicity,  the  aecondary  current  wiu  bftwoportional  to  the 
K.M.i°.  and  independent  oi  the  perioJid^.  Tk  magnet i.<<in>;  com- 
ponent of  the  primary  current  nn'^  ih»  energy  RTN-nl  in  the  iron 
will  vary  with  the  E.M.F.  and  pen  'ii,  itr,  but  if  the  self-induction 
of  thi'  wet^ndnry  wil  if  *iif1i?tei:ily  luw  ihii  w;!!  not  alfecl  tbe 
pro['0.-liti;;iiluy  of  tin'  i-i-fonJ'irv  L-urroiit      the  pr:nurv  E.M.F. 

The  inatrumtiit  sliowu  ou  the  table  i^  the  tir<t  I  have  had  made. 
It  hay  been  kiadlr  coMtrueUd  to  my  dr&wiiigs  by  Mesirs.  Siemens. 
By  tests  mside  at  Uie  BoBid  of  Trade  Eleettic&l  Laboratory  (in  con- 
nMtfoa  with  whidi  I  hm  to  thank  Mr.  Trotter  and  Hf^  RaoofaJk 
I  ftftd  my  antiripatiaiia  Iwn  been  verified— the  inntnimait  baa  tho 
same  cooiitJint  with  power  factomof  I  and  <  f  t  I ,  and  it  i«  propoiliuuul 
all  round  the  Hcale. 

Thi*  kind  of  initiunient  may  eauily  bv  made  for  a  t  i^ije  range 
bjtli  of  E.M  F.  and  current,  as  the  primary  of  the  trau^|  rim  r  m 
Well  a«  the  current  coils  may  1*  viiri«ii»lT  wniui!!  or  connected— the 
BIttpended  secnrj.i.try  cnijiiu.:Mr  l.viw^  K.w  r.    '.lu-  ^ame. 

til  the  in»trumcut  exliibited  tliv  i.urient  coiU  nn-  three  in  number, 
i>f  varying  section— the  tran^fonner  primary  keiog  i^uitable  for  any 
E.y.1'.  op  to  500  roll*  ut  lOQtA.   Tlie  ranije  i*  m  follows  :— 
Fioa  eoil,  br  MiiiiWiaor«bntt8'6aniiai,eaMtiat  I'ttmttoiordivHioa. 
HMtem     ditto      dlKo     U      «tto  dttia 
Thick         ditto       ditto    00        ditto        37  dttto 

Thia  ia  at  83       Thara  an  400  diTiuons  in  tbe  circle. 

1  bavtt  not  sneceeded,  in  this  flnt  attempt,  in  nakiag  the  in»tru- 
nent  indopeadent  of  periodicity.    The  variation  is  aliont  lo  per 

east  betwaea  30^  Aod  00>J>.  Id  u»iiig  ihe  inttrument  it  i«,  Uiere* 
toR^  ncctasary  to  kmw  he  periodicity.  ]  hope  to  grently  reduce 
tlii:»  Tnriatiuu,  or  i>crha]n<  get  rid  of  it  altogether  thiougb  a  sutteiant 
range  for  practical  purposes.  Even  aa  it  IS|  it  will  pcrh^i  nat  be 
cuiiiiidcrtf]  u  very  serious  objection. 

The  principle  of  tliia  instrument  may  be  readily  appUad  to  Otkct 
forms,  iiut  it  would  be  premature  to  dei'cril'etbem  here.* 

Id  thi.i  Pap«r  I  ha?e  not  attempted  to  treat  of  neveral  aspect-t 
'*  capacity  in  alternate  ciurent  working  °— -matters  ^rhapn  as 
impoitaiitaa  those  I  hftfo  tried  to  uftkaclNr.  I  here  •voided  com- 
parisoaa  Mweea  diflereat  kinds  of  cables ;  I  havo  omiidaccd  single 
phase  onlj — not  two  or  three  phase.  I  hare  uidnothiuof  il  'cu) 
of  capori^  oo  regnlatinn,  on  dii<trihution  of  ixttential  along  luu  p, 
on  liability  to  rupturn  of  inMilaliou  due  to  capacity,  or  on  meaiu  for 
reducing  such  liability.  In  keeping  to  one  aspect  of  tbe  Eubjcct 
I  have  hoped  to  be  of  most  u.ie  to  my  felk'v  electrical  cnginefrs. 

1  liAve  to  express  my  thanks  for  ui'  Tia.ition  or  facilities  all  r>Ied 
me  to  Mr.  (ituy  and  the  Silvertown  <  jiupany,  to  Mr.  EJmmi  U  and 
Mr.  Howard  of  Mcssr«.  Glover  i  <"> ,  to  Mr.  Miabelt  and  tlif  I  Irilish 
Insulated  Wire  Cmmpany,  and  to  Mr.  <  iavey  (Chief  Engineer  uI  Liiu 
PaatOOoaJb  Also  to  lb.  Dallas  and  .Mr.  Onfton,  iM^aotively  of 
(ha  Whwlaim  tad  ihaConntT  Compauivs,  foruslMaaeita 


iM  suvtiiaim  aaa  UMuonntT  compauu's,  lorusitiaaein  ex|)en- 
maulL  I  hava  fthaadj  niaatuuMd  nr  indebtedness  to  Uv.  Sparks 
and  thn  Omitiy  of  Losmmi  and  Bnuk  Fnvineial  Oonqwny. 


Oompuy. 

A  shall  disBuasioit  IbUowed  the  nadiag  of  the  Paper  on  Hmrsdsy, 
Jan.  Itflh : 

Vrof.  W.  £.  ATltTUK  said  ths'.  at  the  very  beginniDg  of  tbe  I  leptforil 
l^lieraling  ■tati%>D.  when  power  "  .i  l'iui  Ui  be  tniniinitteil  frmn  f»<-;if  f«r(l  (  • 
thel.roaveuor  Gallerj-  lliruuxl'  ^  iiii;'  -  i  f  utn'.ergi  1  ■.;ili>,  w  i.  vr>ry 
oftCQ  at  l*eptfnrd  wiiti  Mr.  KerranU.  Uue  day  jlr.  Fen^ti  aeke<l  iiim  1" 
espkiii  tiie  following,  acknowkedging  bew  hsprtswly  Janmi^ireheuuble  it 
WM  111  bioMelf.  Hr.  FtnMili  bad  found  that  4uriai(  the  dayUiae,  wbeu 
there  was  DMCtlcally  UO  kiadoa  el  tlio  i.'ruaTencr  (Ultery,  auimi'ter 
reed  e  fairly  iHge  valtie  rome  20  amper*<  -  but  when  the  luail  came  uii 

Uiut  (jine — •onie  11  year*  or  l.i  ■•i-v  j.j  I  i-  I'n  i  AviLi.ni  Iwi  u  i- 
iato  tikis  r|U<»lion  in  detail  wiib  l>>.  .^uiii|>iiirr,  uwt  together  Mxy  |ir<nni 

■  I  dtoubl  mention  that  souie  ^ettm  ago  Mr.  Hwinbunu)  prupcted  or 

1  eiii  " 

flu  In  as  air-isi*  >" 


iiKidc  ikii  iiutruineot  in  wMeit  be  litvotad  a  elooad  eiMuii  cooduatw ;  this 
I >  Fkd  u  >  urrent  ioiluoed  ia  It,  and  was  dsflsetad  by  the  ~ 


to  Mr.  Ferrari:  (tint  u  l  >t  he  »  v.  (•••iui;  wns  tneiwuring  the  capacity  nf  his 
cable,  >n<l  thoweii  him  how  he  wgo  iloing  il.  The  currcDt  obtaiiiot  during 
th*  day  was  the  very  curreat  whivh  llr.  Monl^  bad  reiaiTSd  to  h  tlio 
earlier  part  of  hii  Paper.  They  meaMifed  the  ea|»city  of  bfa  eaUa 
in  4li«  nrilinary  way.  anil  showed  him  that  die  weU-known  fonuul% 
■mperr*      _  f^^^^      apjilicable  and  completely  correet 


cafscity 


i.ll- 


in  hl»  ]>.».- 1 i'.-ul 111  .sc.  Tli'j  i;i"ikUT..''l  »  c  uLi-iJciuM?  iiuaibor  jf  capacities 
in  Ibiii  way,  and  finally,  in  1891,  lliey  brought  a  Ptfer  before  the  I'liysical 
Society,  aiid  fsm  net  merely  fonaulff  or  oaleulaliodia,  bat  tlie  etaet 
renulUi  ohtaiaeil  when  luiog  thU  method.  Tliey  were  oet  dealing  with 
•mall  oii|iacilirs  such  aa  Mr.  Monley  dii],  but  with  hundrt<ls  of  oiiloa  of 
I'kbU)  a*  re^rdt  caiiaeity.  [  I'mf.  Ayrtnn  tli«i  prcH  entleil  l<>  reiil  extracts 
from  tbft  nntjirm!  MS.  i»f  lltR  t'sj^er  An  ib*tr.i' t  '■■t  thr*  ra(rf'r  .iVpf^'^TJ^ 
in  Tkr  t'.'-ir.r,,.:_  \,.\.  \\U,[,sT,!.|  < 'i:.rn:tiiii:i.:,  I'riif.  .\jr'."n  uai.l 
that  tbe  values  obtsiDe<!  in  tJw  rsiierimcnts  ilc«crib(<l  in  this  I'siHpr  agreed 
raaaariBshily  well  with  tbe  ordtaeiybellMienNtliod.  nMobeeo  Feperwas 
followed  ia  (he  etme  year  by  Major  Canlew,  who  mm  at  the  Inttltntian 
of  Electiical  V^ogtneers  r  (•m;;  nrx-p-um  of  exnerimeDts  fvn  mi>w.ireiueat  of 
mpacity  iu  this  uiT.  r  jiiii  irnl  it  with  capaciiy  ii.ei»urfd  by  llie 
biUlixlic  method.  He  tai'i.  '  1  waa  alsu  able  to  test  the  amount 
of  power  taken  by  tliase  1  microfam)  coDdemers,  uaiug  i'ruf. 
AyrtoDn  formuU  which  lie  hai>  lately  uiveil  ur.  and  which  cuniea 
ij  very  uw  fully  foe  tbe  pur|iuie  ,  and  W»  Imiud  with  a 
condeosor,  with  atnut  660  vulu  on  it,  the  power  abwirbtd  wai  OB^ 
tbout  5  watn."  Then  folIfjw  H  *  ?s»t  nf  enM»rim"ijU  fnim  May  lUh  to 
May  21«t,  fociuing  a  consj.br.^  n  i^ta  liir    nlmary  by  the  hnlli»li.- 

metliod.   Ue  (Vnif|^AyituD)  bad  goiiw^fai^CT  thsn^ ^Mj^end  had  asked 

not  la  mteoAwadi,  bot  ia  ampirea,  at  •  pi  iweuiei  el  S,OCO  volte  aad  a 

icy  of  lOO      jier  set.   Altogether  there  were  eight  gradoatlofi^  and 
Were  tlw  very  condensers  which  Mr.  Duddell  lias  uaad  f  jr  bieecperj. 
mcnt*  ree^Qtly  dfa^ribed  K'fc.i-e  t!i<!  bi*titati  ;ii.    T\\v  r>>!vi]<iua«r«  were 


G  75,  Vb,  uimI  3  .'5  .Hi:i[».Mi'.i  riM(_-jLtnu[y.  ainl  llm 
actual  currents  ubiitiiired  wurc  0  TuQ,  I''l'>2,  I  453,  itud  UtA  am|jenii,  the 
c*|iscitic«  being  G'612,  1442.  1'438,  and  3'162  microfsni^s.  He  oMnliaaed 
these  figures  bccaune  u(  thia  double  nreUn'J  nf  ineamreraent,  aod  on 

account  of  the  ciier?:j  wlii  b  bail  Lrcn  vi'iy  c*r*??4ilJy  mf^ns^trrt^  tbo 
time  uf  thc^  189t  f^ix-lrrnt-nlJ',  1.  Il  l.ii-rrly  \<r'  ihcj   W  A',  v.ith  wlii*. 

Mr.  M-irdey  wo*  now,  ui  1^1,  iiupreasing  upon  central  xtalioo  engiueen 
t<>  tliiuk  about  uiung. 

Mr.  Ml  illl  >KV  cxplaioed  that  h«  did  not  etaira  to  bave  invented  the 
capac  ity  current,  and  pointed  out  tlut  in  IVuf.  Ayrtoa'o  booktbie  silBpIo 
practical  method  was  nut  given.  It  was  an  engineering  netbod,  aisd 
jirobably  w<iuld  Dot  oucur  !"  t*o;>!*  writiti;;  t.  .  ks   f  tb  it  Atnt. 

I'riif,    ^^  HTIJN  laid  this  Kla'.emei;'.  w.v,  \^■-^^u.^xi<:'.y  illL^.  v.iril..     \ Ul.  I  i,f 

his  book  dealt  with  direct  currents,  anil  did  not  «ay  a  w^rtl  ubnut  alternate 
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which  it  luiBb 


currents.  Ttie  1891  Paper  to  tlie  lliysical  .Society  to  wliicb  be  li«<l  referred 
was  entitled  "  Interfereuce  with  Alternate  I'uj-renui,"  because  it  dealt 
lUitij  »i'.b  ttif  L'ci:ti>i!natii>n  of  !«*lf-iD>lu'-ti-is  «itL  a  capadty.  l!  ?»n.' 
iiMiiHri'-Al  rp--.i:!t:.  .v  Lually  obtsiiied.  'I'al.Ltv  .Mr.  MiTiley  '.  e.\:.^i iu.eii:. 
Jiud  comparing  it  with  lite  actual  Tuluts  giren  in  itiii  1691  Piiysicai 
.Society  Vifu,  he  (iW.  Ayvton)  eenU  anetinottsly  improve  the  teautt. 
If  V  b«  tlie  es|Meiiy  of  a  eoadeuser,  or  eaUa,  in  hrMa,  p  he  2v  times  tbe 
frequency  of  an  alternator  sending  current  iuto  the  oal<l«.  \'  the  U  M  .S. 
value  of  the  IMl.  ]<roilucc'l  l<y  the  alternatcr.  and  o  the  resistance  in  Imi^ 
of  Hu  inductive  iiniiHii.  e  piare<l  as  a  hbujit  t:>  the  l  oudcnser  tlicn  the 
current  in  the  alteniiitur  circuit  would  be  a  Mtinniuin  and  equal  to 
Welp  whan  k,  the  sell-indui  Uun  of  Ihe  itiductur  shunt,  had  Uie  value 

 ny- 

became  0  53.  ami,  witli  a  ^luot  to  bi.^  cable  barioK  this  lelf  induction, 
tbe  alleruator  curreut  would  reduce  itself  U>  only  01)75  auipire  when  V 

Wli- 2.000',  i"!    iiuJ  UlL- eurr-.:ril  :li:i-l-:i  1 1 ;,  •  tfnMi,  «  ul  ill.il  i|  lr.^■i»ble. 

'1  i      LLr  I'lll.i   1:1   *.Ilv   U.r- '  ili  u;  L':   W'tjl:,   til   f.ii  ;    I.e.  ;i  p[  i.-uX;:  [  i  *' t.'ly  ai 

<ihu»u  111  Fig  'i,  »iiea  tlte  liietennc  hysteresK  Iniu  wui  soull.  Wliat 
he  pri>pu«ed  to  do  was  to  supply  Mr.  Mijrdey  with  a  chI  in  place  u(  the 
chokiDg  coil  in  Fie.  4,  and  he  would  fiud  the  current  very  mudi  less  than 
l  Oamporoa.  Hr.Moidiv should  have  used  aehnker  witli  no  iron  at  ul),  aad 
one  with  lees  who  tban  at  iifes«it,  so  that  il  would  have  a  le»  roaisUnca 
and  a  far  \»*»  enen^  consumption.  He  now  came  to  what  ha  csMwiidered 
tlie  tnun'.  .fli  ji  i.cit  i  Ml,  Mordvy'a  Pa)i*r—i'.'..  the  loss  in  the  cable, 
nud  lie  would  like  to  oak  Mr.  lUmley  whetlMT  he  had  suiB'.  iently  tested 

either  tba  eabia  <r  whab  h»  «tM  the  Tbonson  "mi»nf i»</  ^ratttMUtt"  to 
fetl  at  ell  sure  tiMl  tbe  lew  pewer  faetor  he  wss  dealing  with  was  read 
corroutly.  Mr.  M^^xley  t^d  vt-iy  rightly  i^iid  tliiit  be  bud  n>t  uwl  nn 
ordinary  viattuietcr  licoui*  with  such  alow  power-factor  il  wai  very  Uit- 
cult  to  gctiovurate,  but  he  •oooied  to  foiigeiio  tbatienark  that  lfa«  errur 


b  Mr.  Moidif  <k  caio  tUe  lest 


ot  * 
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iMU  Aour  me'tr  (ai  it  oagbt  to  be  ailed)  wu  identical^ 
If  tbe^  took  th»l  (ormoljt  nlikh  he  worked  out  yaen  ego 
for  *  waltmeler  kod  applied  it  to  Mr.  Mi-rde;'*  low  power  factor 
watt-hour  mettr  it  woald  be  fouod— untCM  l>e  wm  rttj  much  miaUkeii — 
tlHl  tbe  aMMnired power  might  be  cooiidt rally  greater  Uun  lite  true  power. 
ThtBMtttrmt  at  mnmioua  importance.  It  wan  not  u<rely  a  (^uaation 
lwt>e»u  Mr.  Mordey  and  himuli,  lie  wai  not  now  dralin^  with  any 
aoestinn  of  priority,  but  what  waa  the  ituo  loaa  io  a  cable.  He  meant  tbc 
MM  due  to  thi*eacaUeddielcctrichy*t«reM>.  laM  tbeprerioiumaaaave- 
menu  be  (I'rof.  .\yrt'>n)  had  be«n  refc-iiin^- 1'  .  llie  power-fsKrl-'ii  Ii«id 
far  amaller  than  Mr.  MurJey  nuw  luii  l       itie  caoc.  Llie  /atUi  teicK, 

U  ooureet  Uie  i«tiu  of  (he  utie  inwer  wa«l«d  in  lUrlectric  hyiti'teeis  u  iha 
•nttwl|MiMr|l«rat«t)MMHb  F«r  iiHtMM,teUit <•••«(  Mr.  Swio • 
mnMni  em  emMMitiM  H     MOMtUqt  of  tb*  «H«r      and  the  hIgW 

value  ill  )Uj<ir  Canlew'a  ezperioMiite  wa«  0063,  which  w>!<  fur  \tm  than 
Mr.  .Mordi-yV.  RcfirriDg  to  ezperimentK  which  hail  V^rrv  made  by 
l.om'xi-dion  this  partlcuUr  >!ub;ixt  of  liystwcfiis  lona  >•{  ^aru  un  ili>-lcv?'r!r)', 
ttii-  inve»tii;*ti'r  hft  1  oM.iiii*i  the  \alue  OOOB  f -r  paraffin  wa.\,  t- 1  giitta 
|jercha  OiA'd,  utiii-h  wui  Lixbei  ih,^  lie  WiutDeU  had  obialaul  ;  and 
mIm*  «(  Wi  add  001  had  aim  been  ublained.  The  reaulte  (eemed 
to  te,  theNTore,  that  If  the  cable  which  Mr.  Moi-dey  had  teated  had 
really  a  p«ww  f  icu  i  of  0  I2't—i.r,  that  nearly  uae  eigUh  of  tbe  whole 
walin  w>>  n-uiti-vl  ilicn  tY  r.  cable  waa  ii>a<ie  moat  onoMMMllly  btls  It 
waa  a  matter  which  obould  bo  tery  carefully  teetad. 

Mr.  MOKDKV  raid  Uiat  be  did  not  clairn  WBj  nofiltv  in  coaatetion  with 
the  I'kP*!'-  It  waa  a  matter  of  indiffen  iioa  to  kin  whatber  Prof.  Ayrton 
knew  Uhoi'i  law  ill  1881.'  He  beliered  be  did.  It  waa,  however,  a  mfttier 
of  ImpottaiMe  to  all  that  he  ahould  tay  before  the  meeting  do^l  tbnt  tbe 
fifmre  he  had  put  for»a;>I  tlitt  creoinR,  vir..,  tbe  power-factor  of  0124,  be 
l*lie\t.l  to  be  correct'}'  df  if:rtiiiMil.  Thawai'.m<  terhul  been  Tery  carefully 
calibrated  caiMciaUy  with  a  view  to  finding  iu  a>oat»u\  He  waa  aUrtleil 
Mtto  niultUBMtV.  but  K  k»M  M«iqrdMbtaalo{t.«adMBot 
Mt  eeoffnetd  UMtt  It  «m  Moflmed  hf  olMr  ttntritnate,  M  woald  not 


liare  drcMdt  of  aayiog  anythiog  nlnol  it  alL  The  other  part  of  tbe  Paper 
waa  aufScdfutly  iotarwting  to  have  enabled  him  to  leave  thia  out,  but  he 

bad  not  any  «1nybi  whatever  that  tkp  povvor- factor  in  isablei  -f  that  I'.aaa 
xvaa  uf  iliAt  nnjer.  It  migliL  not  bo  ri^'ht  t-  1  fir-r  ceut.,  Ami  he  ilid  uut 
care  uiwli.  ImI  h«  tUd  u-jI  viuil  tbein  to  go  away  and  UiiniE  thai  he  had 

Kt  a  Bgure  of  that  aort  before  tbem— a  ftgure  whit-h  waa  evry  vetT 
portaot  indebl— without  having  •  taiacmabte  belief  that  it  mm  bMM 
in  actnul  ftirt.   Unwmr,  Ite  iBalnnint  «mM  Mi%Ji*  Mlib^ 

l«f,-rp  tho  flLAi-u'aiHQ  eMfMttlttldte 
Dot  )jy  Prof.  A^rtuK. 

Tlu  diKHiiMi  Will  Iw  Munid  n  Thnn^,  FWx  14Ui. 


(w  &  Mnm  or  misDinift  inm  n 

l&TtBHATIHO  CURRENT  ClROUITt.* 

UY  AI.IIKUT  t  AMPItEI,!.,  B.A. 

The  nuthad  of  meigarine  power  common!}-  known  u  tlw  threa 
Tuliineter  method,  altlunigB  ooimBniit  and  iiceittatu  wLcn  umJ  with 
diacrimiimtion,  UmcBCtiaM  lublalOMtianttRor,  parlicniarly  when 
mlj  0B«  volUmtor  it  ued  md  whai  tiha  aniiUuy  miaUiiM  k  Hat 
iHgkOMMiibfwtlwciMnitwbkli  ta  imdartMt  In  th«  niul  way 


Fte  I. 

of  carrying  out  tbe  luethod,  the  auxiliary  non-indactive  reaiatance 
has  to  be  »  large  as  to  lake  u  ronsi'Jrrtililo  fraction  nf  [he.  total  avail- 
able ToltaKo.  and  this  i-t  nomctinieM  moat  lucuuvi-ment  .and  liable  to 
alter  the  coudiliucs  ol  tlio  circuit  taited.  In  tbe  meliuxl  which  I 
here  deecribe,  thi»  dillicnliy  u  entirely  got  rid  of,  for  tbe  I'olta  loat 
in  the  auxiliary  reaiaUuc«  utsed  nut  M  more  than  1  per  cent,  uf  tbe 
total  available  TolUge.f 

In  Jig,  1  are  abown  the  connectiona,  A  ie  the  drcait  in  which  the 
Mmr  k  to  ba  auaaimd.  It  b  connected  in  udaawitk  a  amaU  non- 
iBdaetfrc  miaiiiwit  r  aaxat  {he  suppl;  circnit,  which,  for  aimplicity, 


wa  inajr  Mpoow  to  ha  at  100  vcibi  '(ao  dlMigt-eoiNii.t  eoauoootit 
bafBgymcntjL  f  to  el  en^  a  nanutnda  aa  to  take  U     I  volt, 

•  l'if*r  Ttivi  before  the  Pliyaicul  Si^  iciy. 

t  Thia  metiiod  of  ueaauriog  power  may  be  eeoaidered  aa  Uie  inverae  uf 
aaoaa«what«iuilarioethodpubIUMdbribw]LB.n«M<Btbt~  ' 
Avicw.  Not.  36  and  Dec  8, 1808. 


wli«B  A  takee  X  100  volta.  The  email  volt^  CB  r  ii  tHH> 
fonned  to  V  by  a  email  inxaSomet  K  of  high  tnmaCaiiiHrtnn  nlia 

(aay  1  :  30).  By  snitablv  ehooeing  thia  transformer  tbe  priiitacy 
current  may  b«  made  aq;1igible  ia  compariion  with  C  (the  curreat 

in  A),  and  »U  >  the  pnver  phnw  nf  ^■  w  ill  be  pra:tieally  IflOdei;. 
behind  U.  By  mi-.in-<  of  rhi;  nn.-r.-.in;,'  switch  H  anj  tbe  electro- 
static voltmetpr  I )  the  directive  reealtantt  of  \  with  V  ravened  aad 

direct  can  t>o  obtaiue!.  Let  P  an<]  Q  be  UmM  IMtUaHtl  Kod  lit 
^otbe  tranirormation  ratio  of  N.  Ueaea 

Alto  tbe  ^  power  laa  between  V  ainl  N  ni  iy  ukcii  in  equal  to 
tbe  ai^le  of  tdleaees  between  C  mtl  X.  riieii,  as  i  have  abowB  in 
mjr  gafW on  *'ni«io>Ton>ing  Apparatus" 


whence  power  is  A 


=CXeoa<^ 


coe0  = 


In  order  to  obtain  accurate  retiulte  with  thto  formula  it  ie  detiraUe 
to  be  able  to  rary  either  p  or  r.  Tba  latlar,  wUdi »  •]owiaiiit> 
ance.  is  eonTcniently  built  np  fioot  asnadiar  of  viMaoratnpi  n 
pwaUel  adjaiud  to  giv^aab  i.iii.^.'--.--..ol>n  napcatbabi 
Thoa  a  comQiaauM  ■■iMiia  rar  any  comnt  abofo  1  ainpen  ean  m 
obtained. 

Tbe  above  methn.l  f,^iU  in  the  cjwo  of  u  <:iri:uit  with  mixed 
current  'alternating^  .imi  d;rectX  for  it  is  not  dilticult  io  sea  that 
no  direct-currtint  coiiipum  nt  preacnt  ha«  any  influenco  on  the  rttult. 
The  lUTasi^emtait  med,  however,  eqgKeated  the  following  way  of 
finding  tbe  direct-current  eoropoMBCliij  BMana  of  a&  claelmMit 
voltmeter  and  a  aet  of  email  eelle. 

JViMfMur  Piritt-eunnU  C'amjKHaU, 
Lit  a  niiad  VQlti0^bo  npraamtad  hy 

;  and  lot«WadlMcl-«iun«lv«iM«|*(8l*eii  I17 

PaelMfivo  valua  of  (ft+t) 
Q=        ditto  {•»-•) 


whurc  y  ia 
tbe  email  ceUa). 
Let 


Hub 


<lilto 


P--  Q- 


Thni^  if  we  have  any  mixed  voitaM  X,  wo  can  find  ila  diiaat- 

current  component  by  niing  an  auxiltary  dtreet^rteat  voltage  Y, 

ftDflif.^  the  rs-i-nltanta  of  X  with  V  nnd  — X  on  an  etectroetatic  volt- 

|)i  (11 

meter,  and  caieubuing  y  front  the  tqaation  y  •-•         .   A  Bixed 

eummt  nuy  be  eioilarlj  tiaatad  bj  naing  its  vollaga  drop  on  a 

non-inductive  resietaacc. 
Hat  a  niU'-h  simpler  way  of  iDoaaiiriDg  direct-current  compunenta 

is  by  thi-  aid  i(f  .4  ninvin(;-wiil  inatfument  with  permani-nt  mti'^'ntts. 
I  !i,'\vn  found  ,i  liiw-nyidin^  \Vi'--.tuii  voUnieler  voiv  convcnii'iU  lur 
tb<;  piii  fBise,  shunt  liiuip  iisi'il  for  the  t-iirrcnt  nici-i lu omen U,  and 
an  ;iddtd  re-.ntanci!  fiir  the  \  oltat;i:  test^.  Wiii  a  the  dirci  t-'.-urrent 
coinpunent  m  rt^tatively  itmall,  great  care  mu>t  be  taken  not  to  over- 
load the  instrument  by  tbe  altitrcating  comp^n^at.  The  total 
current  or  voltage  should  be  kept  well  within  the  mnjjc  of  the 
inatrument.  TlwtafcitawlhcitilaaiatofnMattlioiaatnuMnklqr 
a  highly  inductive  eoQ  of  low  lonatuim  (which  moit  DO  talcen  into 
account  in  tbc  calibration). 

For  example,  by  this  method  it  is  ea>y  to  mea.'<ure  the  direct 
components  which  ore  known  to  occur  in  tlie  <  iitvientB  taken  by 
certain  ar.  s  rim  on  purely  alterualiog  circuit*.  A  c.u  1/on  copper  are 
tlios  thows  a  component  if  5  sm peri's  dirr-cl  oniTfnt  in  a  total  of 
about  10  amperes,  Iti  a  ^inif  lo  ciirhon-airboii  ,ir,:  I  have  foiiod  ao 
mtich  9i  0-7  nmptru  ■iirtcl  (.utrcnr  of  a  luliil  of  0  amperes.  Ilis 
inlcri.-*ling  U.i  nulice  thiit  m  these  rases  llie  teiUil  fiower  spent  by  the 
direct-curieut  ctnupuiicut  in  the  whole  circuit  is  4en>.  Thus  with 
tko  ea>baA-oo|ipar  arc  Aout  half  tba  |iowfr  apent  in  Um  addod 
todnwa  fmn  dw  aie  Unit 
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BLBOniOUi  OfGHAIflMt  IN)  BIACXBIO 


BT  na,  J.  A.  rirMtjco,  m  rna 

Lbi:TVR£  I.— El-mtth.  0.->CILI,ATlONe. 

T1i«  study  of  aleetric  mdUatioiu  and  electiic  wavea  has  of  late 
}(an  burtiL-  fruit  In  {tnctical  devtlonmenti  which  embrace  luattcrs 
of  more  Iban  |>urr1y  eeimtifie  iaUmb  HtilM*  it  ii^  piriuin  «0t  an 
iiiap|>ro|Tiaie  i<u)  jici  for  dlaeuMiott  ib  t  iJittt  conn*  dT Qnlor 
UctilR*.  ^'<.'^y  Witlly,  an  clcctrie  oMilktiMi  tMj  bt  MMd  M  an 
•Ittnaiirg  ck-ctrir  cuni'ot  of  cMMdiaglT  high  ff(t|MBqp',  *  fro- 
i|uenc y  rtckoned  not  in  liundrtds  or  even  tiionsandii  |M>r  («cuiid,  but 
(iiiner<illy  in  n>illiun«  aud  hundreds  of  milliont.  Hence  wv  may 
I'ljwft  to  finri  that  tht:  !nw»  whii-h  cnyem  the  behaviour  and  prodiio- 
ti«  II  f  ilii  iiii-  r  -  illii'.:!  iM  iire  different  from  tba»e  which 
prevail  nlieu      lum  c«;n»i<i<;ni<g  tonlmnou*  or  unvaryine  currentis. 

Everyone  who  has  nia-le  the  -tnuillctt  a>  >iuainiAnce  with  Iho 
|>benontena  of  alt«rtiatiag  «lecCtic  curreDt*  i«  welt  aware  of  tlte  {{teat 
laflasaM  which  thck  foqiMMiy  or  of  dUfMlkn  haa  upon 
lb*  ohmrvad  dbeth  Am  hwR  u  we  coBBne  our  attention  to  een- 
tlmiiOlli  or  wry  r^Iuwly  peric-dic  cnrrenta,  the  chief  attribute  uf  the 
eilCVit  which  duima  our  attention  ia  it«  rtrittanei.  Yhf  iiioiueDt, 
however,  that  wo  b«gin  lu  employ  nlteraating  currento  of  even 
iiiudi'rate  (wriudieity  we  find  that  another  quality  of  ihe  cirenit, 
viz,,  th*  r/irhtrtnn,-i\  Vici^iti"  tf>  V<>  important.  Aa  the  frenuency 
rije*  »(■  tinii  lliiit  a  tliii  i  jjr  iV'i  rly.  viz.,  llie  eajiactty  of  the  cir- 
cuit m»l»vii  iU  pisstii'  •  fi  It,  Al  lii^rh  frv<|uencics  the  distribu- 
tion of  current*  in  coodK  -  lt  r-  .  ■  dir.' si  ■•ntirely  determined  by  the 
Iwt  two  «iU4litie«,  and  thi-  ohmie  rvsi«tancu  bticoiueii  le«s  and  Icsa 
iudnciiitiaL  Wt>  have  in  the  fM  ylaee  lo  conrider  tin  practical 
Btelhod  of  producing  rteetrioil  oteiUatioaa.  Up  to  the  pretent 
smment  we  know  only  of  one  metlxxl.  It  netd  baldly  he  aaid  that 
the  ordiitaty  procesv  of  produiing  a  tow  frc«}llciM!y  allcrtmliug 
current  by  movina  bobbins  of  wir«  to  and  from  lua^rnetis  or  other- 
wise inserting  and  withdrawing  magnetic  flux  fn^m  conducting 
circaitc,  ceases io  be  appl:,  ;il af>-.ve  i  frcrraenry  nf  n  few  Jho'iwnd 
btcaUBB  wo  cannot  creatu  -l.o  ri-jui*ili'  iin": i..>iai  ,il  iii,iv.-n.i-i:'.'<  \v  it!i 
iinflid^ist  fpctd.  If,  howevir.  i»u  ti  im1  loti  is  nn-  Urutigbt  to  u  iar^v 
iJiiliT'  iii-i.  uf  jKttcntial  and  then  vrry  -u  l  ituly  c  nnected  together  by 
a  conductor  uf  tow  rt eisliuice,  wc  have  '^et  up  in  this  conductor  an 
elleraetiag  current  of  my  high  frequcnqp  whtdl  gmduatly  die* 
away.  This  very  rapidly  altenieling  but  decadent  current  cod- 
itittttea  a  train  of  e  1c<:ttieu  atcDIetions. 

Two  condiUoDit  oie  Beemaiy  for  the  production  of  electrical 
OKillaticns  in  the  above  uuuincr-  In  the  lir»t  place,  the  r»lea«e  of 
tlie  two  cppotite  electric  chan!ei<  must  Iv  wry  sudden,  and  in  the 
next  place  the  circuit  in  vh'.t-^  ifu?  ,■ -^  ill  ititmE  take  place  must  Inivi- 
a  very  am  ill  tsm-:  ,;.u.^t,i!)t,  «  bii-h  i-uii  in  ..,11  i-s  ;,vc«!ialir  only  tullilled 
ivhpn  it  Ij.i-  i \<:ry  li'\s  1 1 --i-^ii:.  1-.  \V<;  iii,;>_v  1  mpltjy  a  mechainoal 
ilhi-ti^iliHii  to  make  pliii;'.  tlif  mi'iiuiii;,'  uf  tbi"A' C'L  Uihti'  iti^.  I'^Mjj-.-jose 
a  glass  U-labe  lo  be  partly  liiled  with  mercury,  ,uid  il.u  lat  rcury 
tvbediiplamiaoaatobeoigberinoDelimbthau  t>i>  otln  r.  i  lur': 
ie  than  a  flnee  due  to  the  diflerenoe  of  level  urging  the  tlmd  to 
rCtar)^  to  an  equal  bei);bt  in  the  two  1imb&  Let  the  mmmy  be 
alhnrtd  U)  return,  but  be  ccnttraiced  so  that  ft  ia  lekaatd  dowlv  ; 
it  Kocs  back  to  its  original  poaitlooa  without  oscillations.  If,  how- 
ever, the  constraint  is  .suddenly  icnwred,  owing  lo  inertia,  it  over- 
»h'K>ls  ihc  »;i;irk  .md  r'-dllationa  STB  created.  If  the  tub*  is  rough 
ill  llir  iutt:ii  r  or  till' l:.,ujd  viscon*,  these  o»cil]ntioss  will  (|Uict(ly 
hubiiitic,  beiuK  "^^ttip^J  '  ^'Y  friction,  b»it  othfr  thitij^fi  b^iitif;  njual 
the  denser  the  liquid  tb-'  iii' n-  I'rul  n^'Ltl  will  I-,'  tin-  time  01  Ui.-  -•Trttil- 
latiou--i.  Tho*  wc  see  tlial  density  ur  iinirUn  ifi  the  vibfnUHg  tn  itler 
oorre»p«Bd«  in  effect  with  the  inductance  of  an  electric  cii  i  u.t  in 
ihe.  cose  of  the  elcelric  oscillation and  the  frictional  resi-tLuucv 
exiiei  u  need  by  the  liquid  in  moving'  in  the  tuba,  with  tlw  electric 
resistance  of  tM  eifcaiL  if  we  tuppoea  lha  tl^ahetofadiidie  air 
above  the  meieviy  and  to  be  deicd  ap  at  lie  andk  tiw  oompiCMi- 
bility  of  the  endoted  air  eoneipoodj  to  the  eleetcieat  c^padty  of  the 
conduct'tr'f, 

H«ncL  tLi  i..>ceb»*rv  conditions  for  the  creation  of  mechanical 
rt  ' il'ntiLuq  in  a  material  system  or  substance  are  that  there  must  be 
ii  r  inveriiig  diaplacealtility  of  .lome  kind,  and  the  matter  dis- 
placed mu^l  poBtcM  dciiaity  or  inertia  ;  in  other  vvorfia,  lht«  thin*' 
icoved  miu-t  tend  to  go  back  to  its  original  posili  j:i  '.lii'  iis 

turbicg  U'ttv  is  withdrawn,  and  to  oveisbout  the  mark  in  eu  <ioii>g. 
Frietiunal  Mtietance  acu  merely  in  an  aBtaamiiBlie  nenur  end 
cauwB  decay  in  the  ainjiliiuilu  of  the  oMQIation.  We  haye  these 
conditions  re»li>ed  iu  the  familiar  catv  of  a  vialia atling  or  u  luninK- 
furk,  and  iutbtm  we  cnn  create  mechanical  oecQlatiods  when  they 
arc  diBp\ijed  nud  .suddenly  rtleun  d.  In  the  »ame  way  the  condition 
for  i-lublifliiiJg  eltclricol  OM  illaliuns  in  a  circuit  is  that  it  must 
connect  two  bodii,-  having  eleclricul  capacitv  with  i>  •juit  1,1  c,rie 
unolher,  such  as  tlic  plates  of  a  condenser,  aj.il  lli>-  i  iii  u  i  m  mt  it.M-lf 
potsew  iiMluetancc  and  low  lesistaata,   Under  these  conditions  the 

*  Canterleetmedettwied  bifcmthe  Beciefy  el  Arte,  11^mm^16~UMl 


«{  a  munbu'  of 


ptoi 

OMillatorr  eleetrio  enrrent  in  the  dtcoit.  protidfd  ow  ; 
is  kai  than  a  eeitain  critical  Tala&    Wo  bava  tbcte  enulilioBa 
pieeent  in  ewy  Leyden  jar  when  the  two  coaliegt  of  lha  ebargid 

jar  are  connected  by  n  tint;!;  rnpp^r  wire. 

It  was  long  «(^i>  i-  isjHicl.  'i  ilmt  till'  i^i*  luui^c  u  a  l.f \,.i<;n  jar  did 
not  always  consist  in  the  1!  >w  01  .»  tr.ii;.-i.  iii  iKn  lm  i  iional  current 
through  the  diwharging  ciKuit,  1  nc  wiu  in  nic  •  .l-i  <  an  rscillaloiy 
cuircnt  dimiDisbing  graduaih  lu  i.li«u^tb.  Joteph  Henry,  in  18)3, 
came  to  this  conclusion,  guided  to  it,  no  doub*,  by  his  observatinns 
on  the  iiregular  elfecis  attending  the  msgnctisation  of  tiecl  needles 
by  L^ydeii  jar  discharge*.    lie  remarked  : — * 

Tb*  discharge  1  that  u  c>(  a  I.eyden  jsr).  whatever  iiisy  lie  iU  naturr,  is 
not  coii'o  tlf  rcprnenteil  l>y  a  ''"^^  iranMfer  of  im|jriiuternlj|«  fluid  frem 
one  side  of  the  jar  U>  tbn  other.  The  iihennmens  rr>|uire  us  to  iMlmit  die 
exist'? iM-*'  if  I  ;,riiii"ij>i'  ,!i^i'!ur»(-  in  .-irn'  tlirrptifi-i  nod  limn  several  reffri 
&_ri,  a.  iih  kwivri.l*  »:i  1  f..'WBrv;p  rai;h  u\orr  frrlilo  than  tint  prece»liDp. 
uutil  the  ei|Uilibrium  is  obtained.  Alt  the  facts  ate  shown  to  be  in 
luicordaaoa  With  tUi  hlpethwle^  end  nnndreqdaBntianbailHiMliyk 

are  foana  to  be  deeeribed  in  the  older 
bat  whioh  hem  nntil  thin  time  r€mained  unei|ilaiiMd. 
Von  Helmholts.  wheeepenetintinRgenius  npcuol  up  ao  many  new  - 
ideas,  in  his  celebrHted  essay,  "  Die  ErhaUtmg  der  Kraft,"  said 
in  it  :•  - 

Wi»  aHsuTEi*  tha^  the  divharg*-  ipf  n  j,4r  i-*  n,it  *  .^iiLip'-r  nmtiimof  the  elec- 
ti'i-it>  ill  rnio  ilirt' ti'-p,  but  a  i.ackw.u-ti  uint  1  T'.vnra  iin-^imi  between  the 
c-oMingit  in  otciUatiou.  which  bewme  cntiiiukJly  smaller  until  tiMtentiiv 
ru  r  I'rTi  it  destroyed  by  the  sum  o(  the  miilanoes. 

Lard  Kelvin,  in  1H55,  published  a  classical  Pnpor  on  "  Transient 
Eli-i  tiH-  ( jir.-(!nt;-,  f  in  which  the  di«cbur^'i.'  uf  tin-  Li;y,!<.-n  j.ir  was 
mathematically  treated  in  a  manner  which  elucidated  iin^rtuiit  fiicts. 
He  recognised  the  inflneoce  which  Uie  "  electro- dyuamic  capacity," 
or  as  we  now  call  it  the  "  indoctuee,"  of  the  discharge  circuit  bM 
upon  the  elfects,  and  be  ertabliahed  ea  equation  of  energy  whieh 
exprcsees  the  feet  tbat  the  cnei^  of  the  ebwged  jer  at  any  instant  i> 
partly  being  dissipated  aa  beat  in  the  dischaifing  circuit,  and  partly 
conserved  aa  current  eocmy  in  that  circuit.  At  any  moment  the 
rale  of  rele«sc  from  thp  energy  of  thf  jsr  is  (r|ual  to  the  into  of  die- 
sipstion  of  energy  in  the  JifcWi^inp;  crciut  yim  thaiato  of  change 
of  the  kir.ettc  ein-r;;v  amiciatuJ  v,  ilh  the  circuit. 

If  till:  ciijvacitv  nf  tlK'  liir  i-  r'.']irr:s<.!nle<l  by  C,  th'j  resislam  1  i>f  the 
dircbargc  circuit  by  U,  aud  tUu  mductance  uf  that  circnit  by  Li,  tbcu 
the  abOTC  aqoality  may  be  stated  mathematically  aa  leUowi :— 

,J-r/     Lrfv  .  1 

.(i*  it  ((«   LC      '  .  • 
or  •     TT,;/  +  T;,-h,-0. 

Whir.:  1  u  written  for  L/B,  T,  (orCIt,  and  f  aad  f f«  the  Cntand 

SKCoutl  liiBB  iUffprentials  of  </. 

The  aboVL-  ■lil|..Te:.tial  e<lUat!on  bftUn}^-  1 1  rt  w  m  h  rh  ocnit-  ill 
numerous  pay!ii:al  luvtttigationii,  and  its  .soluiun  ia  the  last  form 
consists  ii)  finding  the  Talue  of  the  qwA'iur  of  elcctiicity  q,  or  the 
charge  of  the  jar  at  any  instant  in  terma  of  the  time  and  the  three 
coDStantOi  An  equation  of  this  k  nd  ha;  two  folutioni  according  to 
the  relation  of  the  constants  C,  h,  uud  IL 

It  ia  eaigr  to  ahow,  itdlowing  lioid  iLelein.  that  the  natoro  of  the 
eoliitioa  cv  tbe  thon  equation  la  dalmniaed  by  tbo  leleCive  valneo 

r  the  quantlUea  hiJt  and  LC,  or  I7  L/R  and  ^Ctt.  ir|^{a stcotcr 

than      ,  llml  h  if  U  is  (freat<r  tkaa  that  la  if  TC 

tban  IL  C,  the  charge  in  the  jar  dies  away  gradually  as  tbe  time 
increases,  in  such  a  manner  thtit  the  discharge  current  is  always  in 
one  dirt  rti,  ,n.  Thr'  T;\ti  1  L  K  is  culled  the  .'  "nc  »ns((i7i(  (T)  of  the 
discharge  onuit,  the  product  CR  is  calU-il  tin- tn!ie-const*nl(T,) 
of  the  toadeoatsr.  Ueace  the  above  coti'litiun  Jinun-.nls  to  "nvins' 
that  the  discharge  is  unidircctio:  0  wlnn  T  ;  ■  ih  iti  i  ^  1 T,-- 
that  i',  when  the  time-conatant  t>f  the  circuit  in  1c«b  than  half  the 
IIP  1:1:  mean  <tf  tbo  tinw-ooaatula  of  tba  dieait  and  of  tha 


or 


or 


^fviatcr 


cunaeuse  r. 


On  the  other  hand,  if  R  ha>  a  ealna  leee  tlwn 


/4L' 


orR^iakca 


1!  lu  IL  I  ',  t;.<  i^.ilui'on  of  the  ei|uation  shows  that  the  dischaifjc 
ti.ftii.t  j»  ij-ctllu. Jiy  or  alternating,  its  niaximuin  values  in  both 
diiectious  gradually  decreasing  as  time  increas(«.X 

•  "The  Sci.Dtitic  WritingB  .  f  ti,.j  I.it^  P.-./<*.  r.I.us?nli  Henry,"  Waah* 
iugtop.  1686.  Vol.  I. 

t  I'M.  i/»sF.,  1853,  "Oq  Tr»r.-i«nt  Ktectcic  Currwils." 

Z  The  afaDie  etatementi  en  eubjeci  to  a  enudi  wediHeatiyo,  to  wMeb 
lefesenee  b  Bade  later  en. 
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The  two  cAw«  ire  rejirefwotcd  giapbkallv  hy  l  urvt^  hi  Kij,-.  1, 
the  ordioatcs  of  which  j>how  in  a  diaEratiiimitu:  in.irmi.T  Ibe  vaiue  of 
the  diachargc  ciirrfnt  from  inttatii.  tu  tiiu  nrdionto^  drawn 

aboTc  the  hori/ont**!  datum  liny  T'  |iii  -  utioj{  curr«Dtii  in  one 
direction,  bo<1  or  l^uitf^i  ir^iwii  luk.w  current*  iu  the  opponite 
direcliuD.  In  the  ot^ilktorv  ca^e  thv  gradual  J«cr«Me  ia  tDaxiroum 
ordinate  it  called  lUv  dampim^  ODd  tiM ffsmpiN;  tn^gUwU  i»  « laOor 
whidi  tepmenU  the  rata  tt  ^lUh  the  oicQtetioiw  of  cnirmt  di« 
wnf—HhtlL  if,  tin  into  Ntwliieb  the  ni.ixiinuin  valueii  of  diacharse 
cuneDt  eoudBOBllf  decmn.  The  prediction  that  tlie  dtseharxe  ota 
condvuMr  may  take  place  I>y  a  ittie»  of  decrc-^ting  alternating; 
enrrcnl--  or  electric  osciUaiiona  hM  been  almudantly  v«rirled  by 
exf»:'riiiiLnt.  Fi-'Mr  T^i  ii  aii'!  r<tol.'nw,  in  1861  and  examined 
the  ii^L'bart^'e  (if  .1  jir  :ii  a  ^■-■s■olvlll;^'  mirror;  I'aal/ow  iia.iied  a  di«- 
chor^4  tbroui,-!'.  .i  \  iii:ua!ii  tiiln'.  Ir  w  w  fmind  thrit,  if  •Aw  ili»!!ti«n»e 
circuit  had  a  n-MH'.nu'c  ^Tk-ntL-r  Ihm  .i  ciirliin  niliral  value  1 
itui^  of  the  opark  was  drawn  out  into  a  continuoiiK  l)and  ot  light. 


graphs  rcpri:^!  ice.l  -n  l  it;.  2.  Prof.  J.  Trowbridge  haa  obUiiiLil 
remarkal'ly  uitt  rr s^:it_'  ]Olot^.^;r!l{>h^>  of  ff^eillatiirv  nlwtric _ uparlt* 
taken  from  thu  ilisiliir'^'!;  of  a  l.irgo  cuiidiii'tr,  cluir^'fl  In  tnc*U>«  of 
storage  celis  gi^'iDK  an  ckvlroiuotive  force  of  80,000  volts.  (!5«c 
Xalun,  August  2,  liNK),  Vol.  LX II.,  p.  :125.)  MofWWCr,  ht  tamm  of 
a  aeriei  of  eondcnrcra  charged  in  parallel  and  dlaebaigM  in  mriea 
whw  coimeeMd  with  an  inductire  circuit,  ho  lias  oMiilUtd  fOark 
6ft.      "  •    •      ■  -  -  - 


kept  dam  m 


or  7fl.  ia  length,  repreunting  3,OUOJI100  tcIia 
dnataBM  iIm  uaqtmiej  of  thM  owillatioin  luf  M 
Vm  u  flyOOO  pn  we.,  w  amn  to  800.  Pn£  iWir- 


U«MN 


Cwrrr  rcpraenliiHf  I  be  l)i«iliBrgc  of  • 


Curve  roproantin);  tlii*  l>i«hiiri;i'  "f  •  Coiulal 
a  iiawU  BeaiMMKc, 

Vn.  L 


Kleecrioal  OaeiUatioD*. 


and  tbo  vMtnuiiu  tuba  riunrcd  hy  t1i«  diiriweBt  appcnronoe  of  tli<>  glow 
on  tha  two  deetredet  Uiit  fbe  diadurge  wat  unidirectmnitl.  U, 
however,  tha  resistance  was  lefs  thuu  a  certain  critical  value,  then 
tiie  imaRe  of  the  spark  v*»  aplit  up  into  a  ectica  of  Ixars  of  light, 
wbibt  the  vacuum  tale  thowfd  by  iho  i<lentitv  iji  the  appfnrance  of 
the glow  li^lat  both tenuinolsi  that  the  dUthar^'<  sv  lu  directional. 
Uvnmtt  *  anftnct  then  bold  neat  th«  vacuum  tube  split  the 
diadwisa  into  two  liiHS  of  l^lib 


i 


Fio.  4— Pli.n..K'i.i|ili«iiJ  (»..i!'lnii>rj  I.r}-rl<Mi.Ii«r  .Sjurlt.'.  (Mi-,Ven»«Boji.) 

ilr.  Vernon  Boy»,  «hote  dexterity  in  dillicult  txperimenta  is  well 
known,  ^lfcc>tf>>;ra]lhtd  simie  yeiii>  n^,'»  the  oscillatory  discharge  of  a 
Leydeu  i^ir  liv  uii  uti.'*  of  a  nipi'l!y-i«volving  \euf,  auA  sbowei  that 
with  sulHeienlly  l»w  rc*i:<l«'  in  tbc  circuit  the  discharge  consisted 
of  a  iciies  of  ri'par.ite  nuci  f  -i '  |  .i  •:  liiHohante^,  eiich  of  whitli  k-fta 
S4'piintc  imacr  up. .n  a  pli'iii.erAphic  plate.*  t)ae  of  Mr.  lS<iVit'  phuto- 

•  .s»p  I'nirrniiBjii  I'hyxical  Socifty,  Loodoo,  VolLXf.,  p.  1,  Ni.Trraber, 
18t0.  In  m>mc  "f  Mr.  Hoys'  cX(M?rimpm«  tlw  roudmi^cr  .li»chiirj{>.l  had  a 
caparity  .•tx.ut  O'l  "i  a  microfaifiil,  the  <tiKh*ivi  I'irniit  »n  inducl- 
aiica  uf  aUwi  2(>,CC0,0(IOciu.  ur  0  026  u(  a  htuiy.  il<ue«  tba  <Mi'it(uli>« 
fmiimiqr  m*  about  MOO  pr  aeciHnL  Tba  pbotDgnpha  ahowwl  fma 
M  tw  <iarilliitiaiiih  and  tha  frituenciN  ai  ileleraiinctl  hj  otairfaliou  and 
aaptriaient  afnad  *ai7  mD, 


bridge  has  also  obLiiinod  photographic  proof  that  thaw  Ii^'tict  TFC. 
sparks  reietubling  lightning  are  oscillatory  in  chntaotor.  I'r.  K.  W. 
Mareli&nt,  working  in  Lor.t  Blvthswojda  laboratory  at  Renfrew,  haa 
done  much  iutetrslicK  w"rk  in  photographing  oacillatory  electric 
sparks  with  a  rfvnlvin^'  nurrur.  yahm,  Augttfit  .■?(!,  ir>riO, 

VoL  L.KIL,  p.  4i:!.) 

We  tniK  now  puu««  b>u  tu  wiUaa  tUe  luoat  ci3uv>'iiii^nt  t.'xpii!rim«ntMt 
amngemcut  for  |>roduc)iig  these  electrical  oscill.iti  ii".  fbe  single 
discharge <^ a  I.^ydeii  jur  would  pruridD  us  only  with  a  feeble  source 
of  aiuh  owiUations ;  a  bettrr  arraagement^  howeTari  ia  aa  Mloira  : 
Two  wrica  of  Lryden  jorj  urc  provided,  and  their  buuia  and  ootaSdo 
coatingii  ci>uuected.  The  innor  coatiiigv  of  the  tn  o  sets  are  connected 
leapectively  to  two  ailjusUible  .ipark  balls,  z,  and  also  to  the  secondary 
teriiiinaU  ol  a  laice  induction  coil,  the  current  in  the  priuuiry  circmt 
of  which  is  interrupted  by  a  Wehnelt  or  other  high-.'<pctid  break.  (s(q 
Ki::-  3  )  To  getthe  oevt  effect*  thi?  indiictinn  cnilshoiild  lif  one  hriving 
■i  -ie-ci  Hilary  circuit  Wui in' 1  -.villi  l!ii:k  wire.  <  ifne r.iily  »|ivnkin|,',  llio 
seoouclary  circuit  of  an  iutlsitUon  oil  t^iviai.',  say,  uin  .Siu.  ppiirk,  ii 
wound  with  fine  wire,  perhaps  No.  3H  wire,  an  i  will  have  a  riMHtaru  a 
of  1Q,0U0  ohtua.  Thie  outer  coiatiugs  of  the  twa  aetd  of  jara  are 
rawniinnJ  tBgathar  thiomh  a  lUelc  cajtMr  wiiv  iR  vhlah  the  weil- 
lalhm  ataloba  wt  u|k  Vfhen  tha  It^tetkiitt  eoil » in  action,  tba 
iUMr  teatings  of  the  two  sets  of  jars  become  charged  to  CfKKMila 
patailliaU,  and  if  tb>.'  spark  l>alU  an-  then  adjusttxl  to  be  aholtttnw, 
or  man  apart  in  distaiwe^,  the  two  aota  of  lata  will  diiehaiga  aoniM 
this  gap,  and  at  c.idt  diachaiBaotaetriaal  oerillatlana  aioiiat  np  in  (ha 
circuit  connecting  the  outer  ctmile;;*. 

Thi-  ie«on  that  the  f*rc»ndary  circuit  of  the  inductnni  ecu;  bIhmiM 
have  lU  low  a  re»istaiicc  as  ]ift>.<ible  is  at  follows  :  Wbuu  a  coudeuser 
i«  charge  I  thnr  iLih  a  r«i>i»t4iice  by  ».  certain  electromotive  force 
applieil  for  a  »hort  tiiiie,  the  charge  iu  the  Ur  dues  not  arrive  at  ita 
full  value  corresponding  to  the  capacity  and  voltage  unless  the  con- 
tact endures  for  a  time,  at  laut  fire  to  10  limes  the  time  otttaid  of 
the  conden-oer.  If  C  ia  thnciyui^  of  tha  jar  mewBicd  in  micro- 
farads,  and  It  is  the  reatatanep,  ineaaiiTCd  in  ncgobni^  of  the  circuit 
to  which  it  is  charged,  then  the  pro.liict  CR  reprvaent:)  in  srcunda 
or  fractions  of  a  second  the  time-constant  of  the  condenser  circuit. 
The  ciiiacity  of  u  Urge  I.^yden  jar,  h.iviiig,  say,  \  \  f<j.  ft.  of  io»tin({ 
.turfnce,  may  approxiniato  to  ,,'„jth  of  a  miciofamd,  h.  nce  -^ix  Micli 
jurs  in  parjdk'l  would  hir?  n  -iipirifv  (»f  \^\\\  of  a  microfarad.  It  ij 
here  necessary  to  pi-iu"  '  :  tli  i'.  win  ri  i  ,vo  condensers  are  pjiucd  in 
suric!,  thu  cauacily  of  thu  iwu  i«  adiiutl  by  the  same  ruk-  as  that  by 
whicli  waadu  lanManees  in  pirnll  -L  II«ace  if  0,  and  an  tba 
capaeiUM  of  two  eondmaers  separately,  then  when  joined  ia  aatiw 

the  joint  cufHi^  ia  ^ .  ^  ^  .  Aesonlii^jr  tht  oapaaity  of  two  cqnd 

coDdeoaen  jdned  in  Mries  is  half  Uial  of  ailher  of  ihcm. 

If,  tiuD,  aa  iu  our  arrangement,  six  Jata  nra  joined  in  ponllal  and 
thaa  two  caeh  aita  huT*  thair  ««iftar  coatiiiiga  aif  tba  two  lets  eharged 
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to  oppofit''  fK)t«ltiiili»,  the  total  capacity  willi  m-liicb  we  are  concemeil 
ii  iNMi»l  to  ifuit  i.f  4  X  Hj3  (if  llif  i,ir  ,'  r  |.<  ,,',,,lh  <if  ft  microfurail 

Til'-  ..<-....>;.liu  V  .  fi  .  i-.t  .-f  111.  via.  yj.iu'-.  induction  coil,  »-»  genenlly 
nimie,  a  re«!?t4»ce  of  lO.siUJ  oIjuis,  or  ,Joth  of  a  megohm  ; 
hciu-e  the  time-conMnnt  of  llic  circuit  fnrnitd  when  Buch  a  coil  is 
lued  to  charge  the  two  ten  u(  ijm  k  mioo^  °^  "  second.  The 
tlectnnotiTi  Um  «hugi>8  ^  j>n  thranvk  Um  Mid  dfaait  lunst 
thcivfon be nwiiitaiiicdnM- at  Icut  >tAtati>  ^  *  wcond  if  fbc  jan 
arc  to  be  charged  with  a  cbftrf;«  com  .-[Kinding  If  their  capacity  and 
ti>lh«  tna:Kiiuiini  value  of  ihcrltclffiniotire  force.  If,  then,  tuvptimar/ 
of  the  ioduction  coil  is  iiiti-rrtipted  by  a  Wehiiell  break,  which  may 
give  mure  than  l,tii;0  iDttrruptions  per  second,  it  ia  clear  that  if  the 
-i-Cf  tidiirv  cirrtiit  ol  the  iiidui-tion  coil  ba.i  a  reai^Lancc  greater  than 
IO,f>C<i  l.lhDl^  the  tiiiie-conatant  of  the  whole  circuit  formed  of  the 
coiidvii»i  r»  «n<!  tf^-nmUrv  rirmst  may  limit  very  much  the  total 
•  jUiijjtity  I  [  il  .  r:ii-  .  h  ir.r  w'-.r.ci.  can  be  ac«iii)iulated  in  the  two 
^<t;ts  ot  lart  in  the  interval  bctnecn  two  diM^r^t^  A4auiuiDg,how- 
>'ver,  that  tbe  prgpgrticuia  w»  taitftbl%  the  mult  of  aBpH^iBi  « 
hi;:h  speed  brMk  and  iaduetion  coO  with  two  uria*  of  ju«  m  fhe 
aliova  manner  is  tliat  w  e  are  able  to  »el  up  in  iVie  circuit  connectiuj; 
lha  outer  coatiogB — if  it  d'Je*  not  powess  too  great  a  reaiatanre — a 
wiica  of  powMf  ut  intMcmiUeut  OMilktiooii.  Tnwe  oadllktioM  Me 
xM  conliiHinu,  bnt  oeew,  ao  to  apctk,  in  gnmpa  ot  UtolwB, 


COBRESPONDENCB. 


BBITm  ELECTRICAT,  STTFRANNT  ATIOS  FUND. 

TO  TBK  KDITOB  OF  TUE  KL> im«  l».>«, 

SiK  :  lo  your  issue  of  Juno  29th  U$i  vd u  w.^ro  gool  Luough 
to  publiah  a  short  letter  of  mine  dealing  with  tbe  queatioD  o( 
the  Superannaation  Scheme,  which  at  that  date  had  just  been 
uuiborised  by  the  shareholders  of  the  ItritiBh  Electric  Traction 
Co.,  and,  as  the  scbeme  in  its  early  stages  attracted  much 
attention,  it  is  poaaibk-  that  many  of  your  readers  may  be 
glad  to  know  that  the  Brititb  Kleotrical  Haperannuation  Fand 
n  now  tally  eoastitated,  vikh  Lord  Vanx  of  H&rrowden  and 
Mr.  0«ofge  Hmfac  ERTMlment  Tnutoea,  and  with  a 
rapMnalatim  cooiiiiiilM  of     tMag  m  liuiagin^'  Tni<;te«B. 

The  sleff  ol  the  Brititb  BleoStIo  Tzaotioa  Co.  has  givi  u  the 
Fond  setiifaetoiy  lupport,  and  oar  Aasociated  Companies  have 
now  iMen  invitM  to  join.  As  I  explained  in  my  previous 
letter,  the  rules  of  tlu  Fund  have  been  drawn  up  expressly 
with  a  view  to  cn!ible  anii  electrical  company  to  participate  io 
the  aobemo  should  ii  wi-h  to  do  bo. 

Tb©  brn:'.  1  iinrs  of  the  scheme  are  as  follows 

Ttic  funds  be  invested  in  tbe  names  or  under  the  legal 
conirol  of  ihe  Itivcjtment  Trustees.  Careful  consideratiuu  has 
bcion  given  to  iIih  investment  cUuSf  with  a  view  to  secure  aa 
bik'h  a  rati?  of  interust  m  is  compatible  with  safety.  'I'his 
cbjeet  littri  been  atiiiined  liy  riviriL.'  the  trostoos  a  very  frco 
i'.uini  in  regard  to  the  charaoter  of  tbe  investments  they  may 
in^kf,  but  strictly  llmlling  their  powers  in  regard  to  the  pro- 
portion  of  the  total  funds  which  they  may  place  in  any  one 
company  or  form  u(  security. 

The  affairs  of  tbe  Fund  will  be  under  tbe  immediate 
management  of  an  elective  committee  equally  representative  of 
the  C;>ntribnting  Companies  and  the  C  ontributing  Members. 
.\  qniD'incnnial  valuation  of  the  Fuad  by  two  independent 
tetuarias  is  provided  for,  atrinigsnt  inlea  enaniiog  that  tba 
report  nada  bj  tlM  Mtmnai  ahall  not  be  dinegarded. 

Speaking  ganenily,  eaoh  Ccmttibutine  Companj  must  make 
ttODlUgr  a  oooWbution  equal  to  3  per  oanl.  o(  Iba  mootfaly 
saliiy  of  eaeh  Contribatmg  Member  on  its  staff,  and  the 
MMimber  himadf  nnst  make  monthly  a  oontribntion  eqnal  to 
91|  per  cent,  of  his  monthly  salary,  plu?,  in  tbe  case  of  those 
over  21,  a  cijrluin  extra  percentat;*;,  varying  with  ai,'e. 

The  "  retiring  ai.:>j  "  i:i  TiI),  uml  n  meml'ijr  iiitist  of  at  bj.i'3t 
10  year»'  Hlanihr.;;  la'fore  in-  is  i  ntitku  to  a  iJenjian.  1  pon 
retirement  a  inombL-r  will  rc.'Livo,  for  every  year  of  survit-e, 
',th  ')[  tbi'  ti',1  r,i  fttiniuil  .'■•alarv  received  bv  him  dinii)i'  thn 
ai-vrn  yiiuvi  j  ',  reiiinL'  i  ■•tir.;  iiit  ut,  th^:  maviinuiii  :-c.ilo  of 
pension  being  two- tiiirda  <if  snlnry.  It  is  important  to  note 
here  that  service  with  any  nnd  every  i  antriLiutin^'  l"<)miiuiiy 
couotR  towards  pension,  so  that  an  officer  can  pass  from  the 
8urM(  b  ( r  one  such  compmyto  tba(  ol  MMrthanritluMtt  iojnij 
to  tus  pension  proepeots. 


This  scheme,  I  should  add,  ia  intoadel  to  apply  only  to 
those  who  are  on  the  monthly  salary  list  and  who  ara  between 
the  ages  of  18  and  16. 

For  the  prorisiODS  which  esist  in  regard  to  members  wbo 
wish  to  reokoik  thtb  back  years  of  service,  in  regacd  to 
members  whoM  mraentage  oontribntions  are  heavy  by  reaaOB 
of  their  age,  aiM  in  ftgard  to  the  contributions  of  and  On 
behalf  of  the  pweiBt  ataff  of  a  Contribntina  Company,  I  must 
refer  any  firm  lotltMled  tO  fbe  TnM  Deed  and  Roles,  which 
are  to  be  had  oo  anHeition  at  flds  addtoM  ioHr.  W.O.Bandli 
the  Scorataiy  of  tba  Fond.— Yours,  Ae.,      .  E.  Ouon. 

I>oaiDfto&  Hooae^  Norfolk  aticct,  W.O.,  Jaa.  SS. 


MAONBTIO  0B8SBVATORIB»  AN]>  TBAOHON 

DISTURB  ANCl^S. 

TO  THR  KtilTOK  OF  THK  KLRCTRICIAN, 

Sin :  In  your  list  is.Riio  Mr.  Wtdmorc  n-k.i  me  a  question 
which  I  have  already  replied  to  in  my  letter  to  Ths  Timtt  of 
January  Srd  and  elsewbsi*.   I  b^r  to  MBd  JOQ  an  exteMl 

from  Tht  Times'  letter  :— 

I  «ud  tA  the  i-imfereac*  of  tlw  Board  of  Tivide.  and,  havtaf  rwaallj 
fxniiiir.r.t  tlii  rr.:  .r.?(i  with  <iu«,  am  now  in  a  ixwiti'ni  in  stale  ei|>1!cit]f, 
t;i.,i  nil  lU.i  urliai:i  ■■  K  ii  m  yet  beeu  oWrrftt  In  •.iii!  K'2w  miujnetie  curvu 
wluch  aff«ct«  t.b»  uw  of  thOMourtei^  •Hbor  for  the  jnurpoM  of  datonnioioc 
iha^  laiiitwB  «  thetanseHs  ilimali  «r  lir  wipwrfaea  with  the 
woflrta  ol  otkTobHwetfirii,  ar fcr  Ifce  wriBsillaa  at  jeilwiMsaK.  Thtie 
at*  tl>«  purpoaea  for  wU^  thiy  M*  nMlatlr  eia|lef«d.  1h«M  cmms 
lukve  f<«  ^  >ine  tioie  piat  Inni  o|wb  to  tlwnMpMlfao  <t  ibe  mmmiiHliiia 
of  tlie  c-oD)|nnf . 

If  lite  eurvu  lie  v(r>-  carefully  o\;.'.uin«d  a  tkilled  otjaarrer  may  i:"Ul« 
Utit  during  a  <|uiet  uu^aetii;  i'Ctii'J  Lbe  ed|^  of  the  carrcat  night  time  ii 
•omewlmt  tiMre  ihirply  defined  tliiiu  during;  the  daf  ;  tba  diflkranea,  ii«>w- 
ever,  i«  exirenifly  "I'ght,  i>nd  fur  the  purpi^e*  for  wMch  tbay  ara  UiSd 

dotfl  not  K^f^X  Hi**  \-!lii:r  I.f  fli(!  rt'C'inln  al  Sii. 

Bj'  lh«  if  -.tliiT  :ti:il  miji  !i  ruurc  rMMir-^-i.e  appiirat-ui*  !  have  deterted 
eartli  current*  near  iho  olnervauirj-  whith  have  Ibeirriae,  no  dmibt,  in  nne 
ur  otiier  of  tbe  existing  railwaj-a,  but  UMO*  etmeetS  at  prraent  arc  too 
umall  t'j  produce  aa  appreciable  tflwt  OB  tbe  •taodard  recurdtog 
tni<niBealaw 

As  to  tbe  other  qtMitioiis  railed,  tbir  M  be  dinnsMd 

better  after  some  oxparimeBla  noviapKMimi  an  eomplele. 
I  may  say,  however,  that  la  TOj  latter  I  was  refimriiw  to 
observations  which  bad  been  made  on  lines  running  fiom 
Chiswick  to  Drentford.    The  obserrator?  is  not  between 

thot'  p'linis,  and  ia  will  Ofer  a  mile  from  Brentford.— 
Yours,  li-c. ,  li.  T.  Olakeiibook. 

Bielinoad,  Surreij,  Jan.  SI, 


TO  TRs  mmm  or  trr  autcnacuit. 

1-11  It ;  I  have  only  ]wi  si-on  tlic  IrtturB  of  Dr.  Qlazebrook 
uoJ  of  Mr.  W  edtnore  iti  your  is.ques  of  the  4th  and  I8th  inst. 
res)iectiviily.  I'lm  latter  gentleman  i.ii  nii.staktin  in  thinking 
that  I  am  aware  that  the  theorem  that,  assuming  a  homo- 
geneous earth,  the  leakage  currents  produce  no  vertical 
magnetic  force  was  proved  by  him  some  time  before  1  arrived 
at  it.  I  had  proved  that  theorem  and  had  worked  out  folly 
the  disturbances  produced  by  lines  of  different  lengths,  and 
for  all  angles  of  inclination  of  the  needle  to  the  line,  on  what 
I  have  called  the  sooiee  and  sink  theory,  and  had  also  shown 
that  on  certain  assnmptfens  the  Fonder-bar  theorjr  held 
good,  before  I  knew  that  aoyoae  eln  was  working  at  tha 
Sana  snbjset.  The  laanlts  ware  shown  to  Fto(  Fivrj  Md 
Dr.  Glaaebiook. 

The  first  time  I  heard  of  Ur.  Weduore'a  worii  was  at  a 
meeting  with  the  representatives  of  Uie  Tramways  Compa^T. 
A  remark  was  then  dropped  I  think  by  ^fr,  Trotter — which 
showed  th:it  Ii-:.'  was  aware  of  ll.i'  ubuvti  ihcorLim.  I  immc. 
diately  rrplied,  --We  know  all  about  that";  and  after  Ihii 
meeting  1  st;ili?il  ioiiio  of  niy  ptiiK-ipjl  result-  tooueoftiic 
j^ntlemeu  prwoat,  wh:)  ri'pli«d  that  his  side  bad  arrived  at 
similar  conclusions,  and  gave  me  tbu  u»m«j  ot  the  .i-f'ntlemaa 
who  h ad  Ix Ati  wdrkini,'  at  the  problem.  1  must  apologise 
for  bavinn;  forn;otl<  n  th.>  name  be  gOTO  nw,  bot  HO  donbt  H 
was  tuat  of  Mr.  Wedmore. 

I  hwl  not  then  worked  oat^tho  Fonrii  r  bai-  ihfory  aa  aa  to 
obtaiu  numerical  results,  l>ut  at  a  subsequent  meeting  the 
representatives  of  the  Tramways  Company  ctated  that  they  had 
obtained,  "partly  by  that  theory  and  partly  by  eifperiment,*' 
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between  the  loakago  and  tbc  length  of  the  line, 
which  was  embodied  in  certain  ourvos  which  wore  shown  to  ua. 
Nothing  was  said  as  to  whether  the  disturbances  produced  by 
UoMoi  difiuiBBi  kngkha  h$A  htm  nMtktik.  X  fbrn/agoa 


i  o«t  Am  prabMoi  oC  leikaM«njtlM  FkMtii»te  tbi 
w  M  to  gel  ainiMrinl  TCMiUa^  wuolk 
Mgnmaiait  irltii  the  ftateneiita  ta^Be. 


Mb,  mmA  I  tonaA  wen  in 


rWMKJ 

gutmm 


hctfS  I  have  stated  more  shortly  in  my  Paper,  and 
I  aleo  stated  them  at  the  moetinii;  of  the  Phyeical  Sooioty.  I 
have  not  a  copy  of  tho  I'hjut  Ixfore  iw,  lr.it  the  gimcral 
tenor  of  the  [lansiBge  is  that  during  the  ncgotialionB  it  bccauic 
[vii.'cnt  (hat  r«siiltfi  sitnilar  to  my  own  had  been  obtained 
by  the  repreKentativoa  of  the  Tramways  Company,  nivl  that 
the  Foorier-bar  theory  was  only  fully  (levclopcil  hy  no  when 
I  learnt  from  them  that  it  agreed  well  with  the  rt^iuks  of 
experiment.  I  have  also  referred  to  the  fact  thut  the  I'ouriiT- 
bar  tliforv  was  iiubh'shed  in  yonr  Cdluinu^'  l.v  Mr.  I'urry  on 
All^^  10, 

lint,  Sir,  while  I  feel  bound  (u  Btato  the  nhuvo  faci9,  I 
think  that  nothing  would  be  moro  foolish  tbau  a  oontost 
abont  priority.  I  £re«ly  admit  that  Mr.  Wedmore's  results  are 
independent  of  mj  own.  mine,  with  the  single  exception  I 
faaTCiiuntioned,wereot  tho3<  ufottipr^.  If  he  will  signify  tome 
pifvikly  that  he  accepts  my  oiler,  I  will  &ond  him  a  proof  of 
taj  Fhne  when  il  is  prinUd,  uid  if  lie  tliialn  tiui  the  state- 
nt  1  iMTe  nude  fittdeqiiete  I  ibdl  be  gbd  to  A>  what  I 


cm  to  meet  Ui  Ttem ;  or,  if  moN  igneable  to  him  and  if  ho 
CMi amn  ate ttiot  he  b«s  ooifanefl  the  eamc  ground  as  myself. 
I  ehoH  be  gbd  to  unite  Idi  Mine  with  aj  own  as  joint 
Mfhor.— YoDEa,  Sic,  A»nm  W.  Bccsu. 

Iiondoa,  Jm.  St. 

MB.  CAMPBELL  S  PUABE  IURNINO  DEVICE. 

Sib  :  I  have  to  thank  Ifn  DoddsJl  lor  VuStf  pointing  out 
ond  clearly  illnstrating  limitotioiDB  in  tite  xm  m  my  phase 
tniMff  vhiefa  I  had  overlooked  when  I  wrote  my  Paper. 
I  thooU  like  now  (a)  to  explain  the  cause  of  these  limitations 
snd  (&)  to  show  bow  the  apparatus  can  be  enfolj  used,  not 
only  to  measure  small  voltages  and  "  power  li»f,'»/'  but  alco 
to  ind'c^ite  the  occurrence  of  ditTcrcnci  s  of  wave  form. 

(a)  When  the  aujiiliiuy  voltji^'o  \'  liae  itis  powtir  pL;iSQ 
iiiriiid  gradually  round  from  Odeg.  to  3tJ(ideg.,  why  is  it  Fonio 
t:i;Ks  iiDpofl.-^ihle  to  bring  it  into  pharc  with  tho  voltage  X '.' 
'I  be  answer  13  simply  that  li.e  1  ■:(t<r  X  1.-  in  f';  '  «■  in 
thr  jdanto/ihf  luming  Vict«r  V,  but  is  as  represented  in  Fig.  1, 
"   >  VVV  i«  fai  fh«  liorisoDtol  pbno. 


v\<>.  1. 


Fi"-  2. 


Aa  Dr.  iiumpiier  pointed  ont  rome  yejird  -^'^.o,  sn.-h  proLleins 
belong  (o  solid  geometry,  and  the  vectors  cannot  b«  com- 
pounded in  one  plane  as  I  an  common  with  well  koowQ  text 
book?  )  assumed  they  could  lie.  WhiSI  all  tho  Wafe-formS  iio 
Bine  curves  one  piaue  is  safficient. 

('/)  To  mi-mitrf  a  tmalt  -olhtye  X.  Tom  the  jower-phaec 
of  V  ontil  P  and  Q,  the  marimimi  and  niniaiim  Miolteiile 
o(  V  irith  X,  are  arrived  al> 

^1  j^ir  we  todP4.Q.>sy,Ui«BXtoia  tko  pbuMof  tmoing, 

(a)  II<P+Q-3V)  is  very  small  but  P-  V  no!  very  smull, 
wen  X  b  eaBeieatly  nearly  in  the  plane  of  turning  to  uke 

^"^F'Tl  ^  tlw  Mm  when  the  mvo-fDnu  an  not 
tnoefa  nibke. 

(«)  When  iT  ■  O  2V)  h  nut  very  small,  then  X  rnikes  a 
considerabN;  an-le  vvilb  the  pi, mi*  ('f  turninL',  imd  dill'erenc* 
of  way*.  I'oriJi  i.s- indicated.  \Vi.  can,  however,  lind  \  by  eon - 
•tructing  the  triangle  whose  sidee  are  the  obaerved  valoee  aV, 


P  and  Q ;  as  in  Fig.  8;  X  le  foaiiil  hf  dtsiriBg  the 
for  the  side  2V. 

It  should  be  noticed  that  the  above  method  is  quite  safe, 
the  ooluidention  trf  the  nui^itiule  of  (P+Q-SV)  indicating 
whfB  tho  wkvo-fanaa  veqtiin  the  oomtroetioo  of  fbe  triangle 
ia  piMO  of  the  simpler  finrnnh.  It  tha  renHa  ot  oi^en* 
ment  n.  in  my  Paper  bo  onuiaod,  it  vfll  bo  liMiiid  lb«t 
(P^Q-2V).04  volte,  tbno  indieotiag  (1m  oHention  in 
wave- form. 


To  meas  irr  >!i  - 


The  ^ition.3  of  this  vectors  X,  and  X_,  relative  to  the  plana 
of  turning  of  V  canbelixed  by  the  latitaileH  imd  longitudes 
at  which  OXj  and  OX,  out  tho  homisplicro  wliose  (equatorial 
plane  ifl  the  plane  of  turning.  The  longitude  of  e«ch  gan  bo 
got  accurately  by  tnmin!»  V  til!  power  quadrature  is  attained, 
wliile  latitude.'^  are  foan<i  by  ronstmcting,  as  in  Fig.  !1,  the 
triangles  with  maximum  and  minimnm  rwnllanta  and  2V. 
From  their  latitudes  ('-',  and  t',)  and  longitude.^  fij'^  and  v!-,) 
the  power  lag  <i>  between  X,  and  can  be  obtained  by  the 
formula 

cos  .f.   COS  0;  cos  0,.  +  sin  0^  ain  " .  cos  f v'-.  -  ^'i). 

if  both  ktituJes  are  zero,  the  differences  ot  wave-form  are 
inappreciable,  and      the  ingle  betwoen  the  tWQ  qnndntuo 

positions  of  \'. 

In  tho  ]:Uh  line  from  the  end  of  my  Paper  "  should  ba 
read  for  '■  t^,"  and  in  the  fourth  line  from  the  end  "  Xeoe  ^  " 
should  bo  read  for  "  -  V  I'rom  what  lias  been  wid  obovo 
the  lest  sentenoe  of  the  Fajper  no  longer  holds. 


Tn  the  above  I  have  assumed  Ibat  the  voltage  vector  of  the 
phase-turner  turns  in  one  plune  lor  to  put  it  in  other  words, 
may  ho  eonsiatcntly  represented  in  tha  aame  plain  ui  it.?; 
positions;.  K»  the  two  component  voltages  used  in  tbe  appa- 
ratus may  bo  of  diiTorcnl  wave-form'!  it  i.-'  ntceasary  to 
this  assumption,  and  it  may  be  done  as  follows  : — 

Let       i(,«aMrin}im.lkrin8fif'f    .   •  .  . 


sin  ( I 


1  +  I.  sin        -^  i'j.)  + 


where  u.  and    iuve  eqoal  efifective  valaes— m.,  U|  >  U,*  V« 
AIm  let  V,  and  n,  be  eet  to  power  fidiotmo  ■».«'., 


If  we  use  these  voltagea  in  the  phase-tonor,  tnO 
of  the  turned  volli^ge  will  be  given  by 

-  y-K,einfi+ii,ooof, 

To  fM  the  power-lag  between  ;i  and  ;  — 

j^«/4- j(ii|*«Bf|ain!^,.t-i(,'eao^,eos^^,)tff 

+j«,Uj8in(i;,  +  ^tj)A 

=  TV-oo3Ci,'  ,-v',). 
Henoe  the  power-lag  between  >/  and  : 

.'.  the  voltage  vector  of  ttie  phase-turner  turn!;  in  tpbUM 
whatpvor  the  difference  of  tlie  CDiiiponenl  curves. 

In  concliiHOD,  I  would  again  eii<i>ha.-iiie  tlif;  fact  that  tho 
piiasfi-turn  r  atiorda  a  means  of  tudicaung  Uia  oocurf«no<!  of 
difference^  'd  wnva-ftiRn— YowB,liO.» 

London,  Jan.  2,1.  Albbiit  Gaiipbeu« 
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TO    TUB    klillOlt    Of    THK  KLKCTIUfrULM, 

Sib  :  There  is  one  point  in  connection  with  Mr.  Campbell's 
pbase-turninf;  device  which  has  nob  yot  been  mentioned. 
When  usinf;  the  apparatus  tn  determine  the  phase  dilTercnce 
between  (wo  voltagex  X.  and  X  ,.  the  voltage  V  in  the  "  pbase- 
tnrnor  "  is  tirst  adjustea  until  it  is  in  power  quadrature  with 
X,.  ^Yith  symmetrical  waves,  such  a^  occur  in  the  majority 
of  instances,  the  phase  of  V  corresponding  to  power  quadra- 
ture with  X,  also  corresponds  to  time  quadrature.  Ah 
Mr  Duildcll  points  out,  "  the  power  factor  is  zero  when  V 
has  its  maximum  value  at  the  game  time  that  X,  croiisos  the 
zero  line."  Similarly  with  V  and  X.,,  the  phase  of  V  corre- 
sponding with  power  quadrature  also  corresponds  with  time 
quadrature.  The  change  in  piiase  of  V  necessary  to  obt&in 
power  (and  time)  quadrature  with  the  two  waveis  is  a  measure 
therefore  of  the  tim,  lag  of  X,  l>ehind  X,  (although  it  may  not 
be  a  measure  of  the  power  la"),  provided  all  the  wave-forms 
arc  symmetrical. — Yoars,  Ac,  E.  W.  Uabcuant. 

London,  Jan.  2'J. 

CAPACITY  IN  ALTERNATE  CURRENT  WORKING. 

TO  TOE  EDITOB  OK  THE  ELBCTBICIAN. 

Sir  :  In  connection  with  Mr.  Mordey's  Paper  under  the 
above  title,  tnight  I  suggest  that  a  far  better  way  of  measur- 
ing dielectric  hysteresis  luss  than  the  one  he  employed  is  to 
pat  the  dielectric  of  the  cable  in  s'  l  i'  *  with  a  suitable  choking 
oil  niiUiivt  iron,  and  arrange  matters  so  that  thR  current 
through  them  is  approximately  in  phase  with  the  l'.I>.  of  the 
alternator.  An  ordinary  wattmeter  would  then  mea.sure  the 
power  f[>ent  in  cable  and  chol<er  with  fair  accuracy.  The 
watts  spent  in  this  irouless  choker  can  be  determined  by 
C'-'r,  and  deducted  from  the  wattmeter  reading.  Prof.  Ayrton 
agrees  with  me  in  thinking  that  the  method  here  deBcrit)ed  is 
even  better  than  the  one  he  suggested  in  last  week's  l  '(«  tn<  ian, 
in  which  the  cable  and  ironies)  choker  were  in  parallel. 

As  the  P.l>.  of  the  alternator  would  only  require  to  bo  a 
small  fraction  of  that  between  the  inner  and  outer  conductors 
of  the  cable,  there  would  ba  no  need  to  iitc  transformers  for 
reducing  the  P.D.  on  (lie  pressure-coil  of  the  wattmeter,  or  to 
extend  the  experiment  over  several  hoars  to  get  a  reading. 
.\n  electroxlatio  voltmeter  would,  of  course,  be  used  to 
measure  the  pressure  to  which  the  cable  is  subjected. 

I  hope  to  give  a  description  of  a  choker  of  variable 
inductance,  without  iron,  in  the  diaoussion  on  Mr.  Mordey's 
i'aper. 

Before  conclnding,  I  may  remind  you  that  the  method  here 
suggested  enables  cables  to  be  tested  to  much  higher  pressure 
than  that  [iroduced  by  the  alternator  used,  and  this  without 
the  VLSa  of  step-up  transformers. — Yours,  ka., 

London,  Jan.  2».        .  T.  M.vthkb. 


MACHINERY  FOR  COVERING  ELECTRIC  CARLES 
WITH  LEAD. 


From  tbc  time  <t{  the  very  earlieiit  experimentx  nude  by  investi- 
gators in  the  iraiismijuion  of  elertrtc  current.'),  the  i;reat  advontgc'* 
I  tiered  by  the  provision  of  a  lead  proti^^ting  covering  enniiing  tilt* 
iosulatlng  matvriiil  has  \i\x\\  recognisud  wherever  circuiii.slance!) 
nmdo  it  desirable  that  bare  conductors  should  not  be  employed.  As 
cirly  ua  1845  we  Hud  Mcssia.  AVli«atitune  and  ('auke  taking  out  a 
]iitcut  fur  protecting  wires  cuvercd  by  a  variety  of  insulating 
material  and  having  an  outer  protectin((  coating  of  le.id,  this  coating 
bring  in  the  form  of  a  lead  «trip  wound  spirally  along  the  conductor 
and  afterwards  soldered  aluni;  the  edges.  Smce  that  time,  when 
the  lack  of  appliances  for  providing  a  coDtinuouii  covering'  made  this 
expedient  necessary,  to  the  present  time,  when  cable  nisnufacturers 
u«!  large  hy<lr.kuUc  pres'^w  K'*''''J!  "P  4,000  ton*  elK-.'liv«  pres- 
sure, tlic  leail  prutecting  coverto;;has  stoml  highly  in  the  esliru  ition 
of  all  electricians  to  whum  the  uie  of  c  jndurt  jri  covert  1  with  iii«u- 
lating  mtti-riaU  h.'js  l-jeii  necwuty.  JivddiM  lieing  iuipcrvioiis  to 
moiiiture,  the  covering  of  leail  liiix  tb<>  other  e<pnlly  desirable  advan- 
Uiges  that  it  does  not  impair  the  llexiliility  of  the  rnble,  Uiat  the 
cable  can  be  jointed  easily,  and  that  in  ordinary  circunuttancen  the 
covet  iiiK  dote  not  readily  deteriorate  when  laid  Ulidersrouod. 

With  the  rapid  development  of  electrical  science  iVillowin;:  upon 
Sfe-'jiivi.  Whciititonc  and  Cooked  inventions,  the  nee<l  for  siiital^>ty 


)>rotectrd  conductors  became  more  and  more  pressing;,  and  the  piteat 
records,  both  nl  this  country  and  Ameiica,  sive  eviiicnee  of  many 
seriouK  ultctnpts  to  provide  snitalile  appliances  for  the  production 
of  a  homi  },Tncoi!s  and  sesmless  covering  in  the  form  of  an 
e\trudeil  had  piiK-,  such  as  wa<  made  at  that  time  by  hydraulic 
pressure.  One  metho<l  ailojiti-d  was  to  fasten  one  end  of  the 
conituctor  to  be  cuvercd  with  leail  to  the  cuiI  of  the  cow  in  the 
hydtanlic  press  upon  which  lend  pi|)e  was  made,  the  core  lieing 
aomewhat  laiger  in  diameter  than  the  cable  to  !«  covereiL  The 
conductor  wa'*  laid  out  on  a  long  liench  having  conveying  rollers 
•paced  at  suitable  intervals  along  its  surface,  and,  as  the  lead  from 
the  pipe  press  was  forced  out  in  the  form  of  a  pipe,  it  travelled  along 
eni'fti'iDg  l(Kj«<^ly  the  condnctor.  When  the  length  of  cable  laid  out 
was  covered  the  tnd  next  to  the  pipe  pnss  was  cut  olT  and  the  lead 
pi]ie  formed  was  tightened  on  the  cable  by  bein^  passed  through 
.1  die  such  as  is  u.ted  for  drawing  pipes,  or  through  rollers.  Tliia 
system  was  both  slow  and  cumlierKime,  and  failed  in  many  respect* 
to  aatiRfy  the  rtipiirenif nts  of  the  time.  Only  companitively  iliort 
Icngtlis  of  cables  could  l>e  covered  in  this  wav,  necesaitatine  frequent 
jointing  and  consequent  increased  risk  of  fuiluic  of  the  cable  at  these 
points,  Tb>'  lead  pipe  waa  mode  at  a  tcmperatuie  of  nearly  -lOO  V., 
which  destroyed  insulating  m.itcrials  in  most  cases  and  rendered  the 
cable  lueless.  An  improvement  was  cit'-jctcd  by  substituting  a  wite  a 


few  yards  long  for  fixing  to  the  core  nl  the  lead  press.  The  cable  being 
fixed  to  the  free  end  of  this  wire  it  was  possible  to  pass  the  lead  piii.> 
through  a  water  troujib  and  cool  the  outside  liefore  it  pi<ccd  over  tlie 
cable.  Kven  with  this  improvement,  however,  the  process  h^i  ouly 
a  limited  application,  both  as  to  the  length  and  sirs  of  the  cable  to  be 
oivered.  It  was  a'.Eo  common  among  manitlucturers  of  conductors 
to  jiiir«:li.X'ie  lead  pipen  made  in  the  oidinary  wjiy  and  draw  the  cable 
to  be  protected  through  these,  tightening  them  I'y  meant  of  rollers  or 
a  die  iks  described  above. 

The  very  rapid  development  of  electrical  appliances  which  followed 
upon  the  introduction  of  electric  li;,'htini;,  and,  latterly,  of  the 
telephone,  made  other  methods  imperative  if  cable  manutacturers 
were  to  be  able  to  co|>e  with  the  demands  made  upon  them,  both  in 
respect  to  the  longtli  and  the  sve  or  intiiiber  of  the  conductors. 
Caldes  were  required  up  to  3in.  and  4in.  diameter,  and  in  lengths 
which  were  quite  imi*>!8ildB  of  production  by  any  of  the  older 
methuils.  Mr.  AlcS'indur  Wylie,  of  JohiiKtone,  who  had  for  many 
yc»ii<  been  associated  with  the  late  Mr.  .lohn  Weems,  of  Johnstone, 
the  patentee  of  an  inqiroved  type  of  hy>lraulic  lead  press,  was  con- 
sulted on  the  subject  by  i^ome  of  the  iinm-  imporlnnl  cable  msuu- 
factiirers  of  the  country,  and,  after  a  cousideiable  time  bad  Iweu 
passed  in  experiment,  he  suceeeili>il  in  inventing  a  hydraulic  lead 
]ire«s  for  covering  cables  with  leail,  which  practically  met  the  very 
exacting  requirements  of  umjrs  of  c:ibles.  One  of  the  foremost  con- 
dition-* was  that  the  h-id  eoverin;^  should  be  mode  in  any  length 
r««juireil  without  joint.    Another  w.is  ibu  the  lube  should  be  oon- 


y  GoOgI 


THE  KLBCTRICIAN,  JANUARY  25.  1901. 


S19 


centric  ainl  put  on  Ihe  MbU  i;i  bu-1i  a  way  a»  neither  lu  lit  too 
loosetr  nor  to  (-umi-irv?*  Ilje  caViU  liU'i  impair  the  viilui-  of  the 

in»i;UtinK  initoriiil  ueu'I.  h  win  .lUii  nei:i'i;arv  that  tho  cable  t3  be 
covered  (hould  not  Uko  to  Ions;  in  ita  pifuac«  tbroagh  Ihu  Ici^  pruas 
that  th«  kWl  tMiymtWH  M  tin  praw  itilMVM  the  imulalinft 
mtofal.  And  all  tliaia  c<«diti«ii»  liid  to  it  f aifillwl  by  >  machine 
vbich  woald  work  at  a  rate  of  sjieed  and  cc!it  approxtmatLDC  to  tb<' 
wpetii  and  coat  at  which  ordioury  lend  pipes  were  ntacle.  Another 
inipoiUiDt  eaMiitial  puiot  ii  tba  npidily  bjr  whkha  change  fntin  one 
•i;ce  ot  cable  to  anoihvr  cau  Iw  tlfeetM,  uid  Ibb  can  now  ba  done 
within  a  qnaitcr-of-an-hour. 

Al!  uftbcM  condittuDi^.arter  many  vean  of  experiment  and  practical 
wni..iii^  of  Ifml  cable  pr<>-<3fF,  ba'"  jfr.  Wylie  betn  aUo  to  meet  aalia- 
fuctrrily  in  llic  I'lrc-l  ty|i.j  cf  lea-i  ]jrc>-*  lilinlr.i'L-d  on  vipposita  pa|;e, 
whicb  .ipi-ci.i!ly  .tujjlicablc  tiir  the  covtring  of  cabla*  with  a  ]vv\ 
tuba  of  any  deiircd  thickneaa.  The  cables,  after  bcinj;  fiuiahed  and 
inaalated,  ar«  passed  through  the' hollow  core  or  point  and  the  die 
flC  tha  lead  pr«tei,  Thcac  c«re«  and  diea  are  easily  iatanlMOj;eable, 
and  the  cable  maker  bait  a  complete  ni  of  thne  for  eaUei  of  dilTen-nt 
diamter  and  (iiffdrcDt  thickneM«<  of  lead.  The  urrasgement  of  the 
MHM  protects  Uie  cable  from  the  prewure  which  i«  nece«<arr  to 
aqueeze  the  lead  on  to  the  cables  oO'i  the  lead  tube  can  be  mtda  to 
lit  tightly  or  aUckl^  as  may  be  de-iired.  The  lead  i«  melted  in  a 
lead-pot,  and  flowa  into  ih*  rnntniner  in  a  molten  «!ate.  Any  oxida- 
tion (.'f  imp'.ii Uteri  Mf  :<l;iiiiMii  1  (^If  the  »nrt.vu<'  mill  alliiwed  to 
B^lidify  anuer  a  ailght  pref«ure  ui  the  pre<»  to  exiwl  any  ait'  collect- 
ing therein,  doe  to  coiitmction  of  the  mnlten  metal  in  cooling.  When 
the  lead  ia  suBiciently  wt,  ihu  preMUie  ia  tupplied  to  the  hydraulic 
larnof  pnaabjrhydiBnliepagiiadiifwIvclMtriftiMlgnorany  other 
power,  and  tlus  laiaaa  ihaaoDtaiBercontaiBiiig  tbe  lead  np  against 
ihe  tup  lead  ram.  ^a  lead  having  no  meani  of  pjcape  ia  forced  out 
aa  a  tube  between  the  core  and  die,  clasping  the  cabla  When  the 
container  ii  half  r>mpty  or  t  iiipty  the  hydraulic  ram  ia  rereraed,  the 
rontainrr  retilled  with  molten  lead,  and  the  same  operation  ia 
repcfttvii,  aivenng  _nb!s»  in  any  lengths.  The  Iri'l  (^r^nt8iner8,  core 
mill  diL'  h^xif  are  ^liam  heated  or  coolu  i  by  w  iter,  an  1  therefore 
tiiL-y  cun  Ijc  rci^ubiN  i  m  tempprnturi'.  Tim  :f  uf  tli-j  iitnioit  itnport- 
aiiue  in  tiie  i.  ivering  ui  laMn  n'llh  li, nl,  to  I'n-'ii.j  uKif::'ri:i  tl  iw  nf 
lea  l  ail  round  the  cores  and  diei>,  and  equal  thickneaa  ot  lead  ali 
nnad  Ika  cfaaunfcnMt  of  tha  laid  piM  pi«dn««d  OK  tha  nUaL 

That  llr.  Wf  lla  &ia  bean  anoeafalol  in  tha  naUlta  ha  tfned  at  U 
amply  testified  to  by  the  fact  that  there  is  no  eahUautiu  factory  of 
aay  great  importance  in  the  country  that  has  aotfheae  lead  prei  es 
at  work.  One  firm  have  no  1cm  than  eight,  prciMS,  varying  in  size 
from  I3iu.  diameter  of  ram  ;,'iving  a  gross  preasuru  of  260  tons  t> 
33in.  liiameter  of  ram  Riving  n  tn»»l  pressure  of  2,0i.M)  torn.  One  of 
the  lnr|,'r^t  hydrnub-  [>ri^-ij«  in  tlinc-uatrv  used  for  uii\  p-irpo'e  was 
A  c  ililc  cuverint,'  loi.l  j  recently  made  by  Mr.  Wylie'a  hm»  w  ith  a 
diaiiiLU  r  run,  ipablu  ul  being  workcil  up  to  a  presaure  of 
!>  UtiM  per  square  incli,  and  k'^°i°>$  K^o**  pressure  of  4.0:>0  tans. 
This  press  could  tiini  out  a  pipe  over  10  cwts.  in  weight  at  one 
charge.  The  pipe  formed  iu  the  varioua  chai^ftt  were  of  oonr^  made 
in  one  oontinuoui  laag^  CaUa  aorared  with  lead  ptpaa  on  this 
principle  are  mida  IhHB  {iiL  to  4[n.  diaoMber,  and  M  thiekneasea 
varying  from  .}nin.  tip  to  4ta.  thicic,  aaoording  to  the  size  of  the  pi|>c 
twinired  to  siitt  tba  oaU«»  to  ba  eovoftd.  The  itresses  are  made 
nndiT  Mr.  Wytit:\<  <iii]>crTi*ifm  by  Menra.  John  Wilson  &  Son,  of 
.Ii.ln>tnni-,  wIm  !  tn  i::  i: r.icl ure  all  the  necessary  auxiliary 
machinery,  inchidiiiL;  hviir.r.ilir  i  i mse!)  for  liftiiij  r»nd  rpmovinj^  the 
portions  off  the  mai'hir..'  wli.  r.  |M:n-tii  bi:  i.iiiil-il,  and  specially- 
strong  hydraulic  piuu(w  wilii  ior>i;ed-!<ti^l  pump  burels,  gunnietal 
lined,  made  for  being  driven  dlreetlf  h^B  BtNIB  ai^M  diad  on 
throw  Bbaft  or  by  electric  motor. 


LEGAL  INTELLIGENCE. 

Oltf  of  Lnadui  Bleetite  LUhtint  Oob  (Ltd.)  v.  Ouponthn 
flf  LondoL 

niiCBfi^  came  Iwfure  the  (  jurt  of  .^|>|>eal  (the  X  wter  of  the  it>ill«  and 
tiOfda  Juat  '  <-<  <  lliiin  aad  Itutner,  un  Mi'uday  and  Tuetda;  oo  the  ajipenl 
uf  defendants  (nicn  the  ordrr  .>[  Mr,  Ju^iliie  Karwell  of  M<iy  3.  1900. 

Mr.  SWINKKN  I'.  AliV,  li.i ' ,  for  Uw  «p|ielUMt«,  *aid  p]aiatiir<>.  the  •'ity 
o(  I,.undoa  Klcciric  Lighting  «Ji/.  yi't'Ji,  by  tlwir  •tateweul  ut  cUiui  wiujshi 
a  declaration  tlwt  dklaodanta  waie  beaad  by  oerlahi  eleetrie  Vt^ftOng 
Bitre*«MntL  Tliat  waa  the  whole  relief  elefaned.  DefeadaaU'  caae  wm 
tUlt  tht  < 'orpniuliuii  were  n"t  liuund,  aa  certain  mvmbars  of  the  (!jm- 
■ihlieafra  of  8f  on  'tu  whose  |x>3itii>n  tli<'  C'lrpoiatioii  wir«  kuwi-mcm, 
were  intereatftl  in  the  ci>n'  n  l-  .  itr  i-/  t<.'  tbo  statute  «nd  that  Ihn 
contract*  were  thfroliy  vu:  :■  i-  M  .  .^uiIjuv  F«ii  detiii- iI  in  f  i.  iji  if 
the  compaiiy  on  tbo  gmund*  ttiac  Un'-  cta^s  uf  conu^i^  wlu^.h  tlir: 
atataia  amid  rati  If  the  OoeaiiiiTiiuOTr-  »<n..  iiiit  ri-^tt  Li  in  them  were  con 
liaeta  femgrha  ai  diitiDaawheil  fn>.n  cnntra^va  i<i  supply  i;*>,  water  o; 
electric  efierffy,  and  tint  the  peri..iii  in*er,M«»-i'  wne  ouly  iutetesteil  as 
id>arehttlderi>  in  tin"  flonipany.  Tne  conti^nt; m  '  -b  iK  of  the  appellanta 
waa  tbal.tbe  learned  judi^  in  ttae  Court  ixilos  wai  wi  ^iig  on  butb  puints 


The  [uflslion  turned  '^n  llis  or>c.iiti  a-liui3  u;  ihe  Ci-mtuiisiuuri,  uf  Sowers 
AiiU  of  1848  and  1861.  The  con  tract*  in  <|ue»<iLi»  s  tre  t-ntrred  In  tu  in  1890  or 
1891  with  the  BruA  Eleetrical  Ksgineoring  Co..  <>f  which  tha  pMMHfc 
were  assignees,  and  had  been  acted  upon  by  both  {lartitf.  Ton*  ewre 
three  separate  ountrwta  for  the  lighting  of  the  centfal,  eattcin  and 
western  areas  nf  the  I'ity  of  I.->ndoi).  Aa  regarded  the  etntral  and 
w»»teni  fvar«>  »t  tti"  time  the  rnatraels  eere  marlo  there  weri»  among  Xhr 
C.iiiiun-sMni^ri  "f  Neier'  ceM  iiu  :\!dermeii  and  ajniuiyii '"iiuncillors  who 
mere  •bareboiders  in  the  itruah  Kteetrioal  Kogineering  Co.  tLid.)  with 
whom  the  ouutnots  were  made,  tha  annMlioa  Maf  that  II  Ihtf  were 
merabem  of  the  ci>raj>any  wUA  eatared  wlo  dieeoBtiael,  Aa  wilTaeiwaa 
null  and  void.  The  ihinl  c<iiilr«cl  wu«  entcreil  into  when  no  member  of 
the  ComuMxi(i4»nerK  of  Sewen  or  aldermen  or  mmtnoii  CNyuoeittors  wan  a 
memfwr  of  the  contracting  company,  but  subseqaentJir  certain  aliarek  were 
taken  hi  tlis  pJaiotiff  vompaoy  by  members  of  the  Corporation,  and 
the  suaKC'-ion  wai  that  even  that  fact  rendered  the  contract  null 
and  void..  In  the  cas)  of  the  eaatern  district  the  original  contract 
haoame.  vetted,  later  in  the  platutill  co^ipany.  of  which  sotne  meaihava 
of  the  Cor foratinn  wei-e  e*i  trehulder^,  and  th»  case  l-v  the  defendanta  was 
that  they  mu  l-  tie;  c  jtiU  v  l  null  aud  void  itfi  initio.  The  ca^o  for  the 
appellants  uaa  that,  under  the  CLtmnusaiuuerH  of  Sewers  Act  of  1848,  i( 
any  aldeniun  or  comnoa  enuodlioan  wis  directly  or  indlreet|r  hilaiwled 
in  any  ontract  for  worka,  ftc,  with  the  Coeuniaaloaer*,  HMD  aaataaati 
becatoe  null  ami  void.  1'he  learneil  aoonwl  eodteniled  tliat  a  ahaieiilieUlr 
iu  a  cHHiqnny  wM  »  person  interested  in  the  oompany.  ItMM  epatraeta 
were^  not  merely  ran' >  acta  to  supply  okctrieitj,  bat  eentiacla  to  eaaeuta 
"  works  "  in  ri>)<-<  >  f  irhioh  theia  ma  a  dalaiiid  eperWreHott  whUk  WUt 
not  to  be  departed  from. 

.Mr.  DAMCKWKR18,  Q.C,  aniirf  en  the  mm  riAk 

Mr.  CRtPt%.  Q.C..  for  t«ipMiXtBt«h  upheM  the  dadaiu  af  iTr.  tvXtBt 
Karwctl.  c  >ntead:tr,r  that  the  probibitiuu  applied  uuly  l<<  contraeta  far 
worka,  au  l  :i  I  i!  M.j  ply,  lu  otherwiM!  it  Would  l>e  in  the  p  iwer  of  any 
oumuioo  cuuuainian,  bj  taking  altares  in  Uis  contrai  ting  coiiifiaoy,  tu 
plunge  the  Cit}'  in  darknes*. 

Mr.ii\V(NI''KIC  BADY.  t^.C  .  having  Icen  lieaid  in  reply,  their  lurdthipi 
reserved  jad^paMth  ^   _ 


Lama  v.  Elliott  Brat. 

Mr.  .Tualiee  Ridley  gave Jadgmaot  last  wo>k  in  this  Interpleader  ItMlA. 

The  case  wan  report*!  in  T/f  fSerii'v-iaH,  of  Jan.  IC. 

M'.  Justice  lt!Ii[.i:\  ^il  l  '.lii  pijial  argued  iu  th?  c.ih>  tiirnci  «p.in 
the  p^rticalar  deacriptiau  of  the  oumoany.  The  company  of  Fowler- 
l.uica*ter  waa  oripBiillf  epaatftntad  b  V9tH  ae  tha  fa«tv>t>taBaMv 
('i>.  (i.td.).  It  was  weaal  ap  la  1897.  ^lea  the  TTew  Fowler- 
l.tncaster  (Ltd,)  was  formed  and  deSenturex  wcreixued.  On  .Ian.  31, 
1693,  it  waa  intended  tliat  the  nanis  of  tha  New  Fowler- l.\ncaiter 
(].td.l  aliould  be  droppeil  ao  far  aa  the  wor.l  New "  wat  con- 
cerned,  and  a  siiecial  rrtolution  to  llist  effect  wan  paaied.  l!y  aume 
omiasiun  nn  the  |urt  of  the  secretary  of  the  campany  he  did  not  oblain 
the  approval  ef  the  tSaard  cd  Trade  lo  the  cfaaogi^  and  the  ramit  was  that, 
in  ]xMnt  of  fact,  tho  name  tecliulcalty  remained  as  that  Af  the  New  Vovler- 
l.a'ii-.i,,?rr  I.'il'  In  th"  r/n^intinif  ths  lods  in  re-^prc?  ti.  wliir'h  th'! 
drfend  «•■'••  in  thU  A'lt'.-it.  M?-m.  1- Hi  ill  IV  .  'c'  up  ibeir  cUio),  hvl  Ijseo 
ordered  I'T  Kowler  and  t.iaeaiue'r  lu  lim  name  of  the  r'"Wier  lj»ncaater  i,'>. 
(Ltd.'.  Jan.  20,  19Q0.  tlie  pluntiflT  waa  aptwinled  reeeieer  for  the 
debcnture  holdert  iiud  tite  <|neatinti  aruie  aa  to  whether  he  waa  entitled  lo 
claim  on  behalf  of  tlia  ilelienturr  liolden  the  debt  whieh  wai  due  from  Ihe 
liriglitun  • ' jr]"'r.>tion.  His  lordabifs  having  revleweil  the  dilTereol 
decisions  an  tlie  poiata  WM  of  opinina  that  the  debaotura-faeideia  bad  a 
ri^ht  to  uke  th»aMa«iria  ^aaitlaa, aad aceenlia^  aatarad  Jailgnaat  for 

plain  ti  IT*. 

It  wai  arranged  that  the  mmf  ahouU  lanr^a  ia  Ceort  far  a  furtalght 

pcadiug  notice  uf  appeal. 


Wiadinc-np  Ofte. 
Mr.  .Ijatioa  WlUt  pHtardarnntad  an  aeder  far  the  voluntaiy 
winding  op  of  tha  Ctwaakp  <laa  Mttini^  BladtriHdaiidBi«K>>"'''''>oK  ^ 
(Lid.)  uBoer  lha  aaponUan  ol  lha  Ceurk  A  aohama  e(  raoBBatraalmi  b 
hefere  the  ahai^wUm,  wMdi,  It  ii  hoped,  nap  ha  aniid  thmugh. 


BtdHCtlwt  Of  Capital 

.V  sch>  a:i!  was  placed  bofont  ill  .  .lualioe  Wright  veatenlay  for  a  i  e<luc- 
tion  in  iIh^  capital  of  the  l'J>ii;tji;ity  .Supply  i.  Utr  Sj>uo,  ami  live  stlicnia 
re  wived  his  lordahip'a  apiMOval.  .Vii  order  nn  th"  termi  asked  for  by  the 
eompaaf  was  giant'  d. 
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■QNICIPAL,  FOREIGN  &  GENERAL  NOTES. 
jmrntMonB  yaomjkt  ajto  filled. 

Jm  Qonaaldoa  invite  ftppUtttkNU  for  the  position  of  manatrcr  r  f 
tm«w*rei  An  ■dvettiNaieiitcinitunt  farther  perticuUn,  and  nyf-i- 
eiktiommiut  l««ait  io  to  the  town  clerk  {Mr.  A.  O.  Young),  CkudciI 
GhainlMU^  Ayr.by  Feb.  3. 

IX-vonjiort  (  '  >rpor»Uon  nvjuirc  ft  <:hief  UMisUnt  eiigtrcer  to  the 
boitiiigh  electrical  engineer.  An  »dvertijciiienl  give*  t  uO.iLr  par- 
ticulnns  and  appllc*tionB  mml  be  neat  to  the  town  cl«i..  Mr  A.  U. 
Pillinj?),  Municipal  Ofticep,  Ker  titreet,  Dcvonport,  by  K.  V..  i , 

PM»lcy  Corporalion  rojuire  .in  engineer  t"  UV."  cWh'c  o'  the 
working  and  inana(,iiii«nt  of  their  elfctricitv  wi  ili  An  ailvertise- 
ment  cfiTitains  further  r«rtic"li7'',  sntl  ftppliciUiou  j  must  i*  lodgwl 
with  the  tovni  clerk,  Municijal       lin^;-,  Piusley,  by31«l.  inat. 

A  draUKhtaman.  with  a  irn  i  r  unmjj  lu  a  mwhanical  enginei-ring 
wo^k^  u  re<iuii^i;  r-ir  tli  •  ilr.i  I:  hi  mectricily  Dtfpitlment  Apiili- 
Mtioos  to  ciiv  ckaricvl  ,  ii^M,«-:  tMr.  11.  A.  Clutlock),  Town  Hall, 
Bradford.   Stc      Lrii«L'iii''iit . 

Charge  eletlricianK  and  switchboanl  MtendAnU  are  rcquiieJ  for 
extra  high-ten*ion  power  Matimi  and  mb-ilMioiiB  opwrtlng  d*Wn 
traitiwavH.    -See  tdTertiMOKIlk 

M«nciie»ter  ElMtridl^  tnHMlltttlW  raqnin  an  MiiiUnt  nwins 
tngiMer.   Am  adlfwUaMMBft  g(m  fntb«r  partienlare,  and  ftppl'ca 
-^^iddveMd1»dsiimn)iwut  1m  ddinnd  ftt  Um  Tbwn  Hall, 
citcit     Pch>  Ki 

I  W"«*  Diitriel  Oonncil  reqnin  in  vntdoor  aasittant  for  their 
chetrie  lighting  and  tramway  depMtiMnL  .\  ppUcation*  to  cagincer 
(Hr.  W.  &  UUaaiw),  91,  High^tnt^  But  lUm,  l.:>Ddon,  E.  See 
■draHiiMmaii 

JandaaElectrieGa(Lld.XBj*'l'>*iB*V'^  Hart'.iam-roa-l,  HoU  > 
<ny,     Tcquin  m  ■■•htttit  latter.  Sm  Mlv«rti«emenL 

Snnderland  Uomigh  CmmiI  icnidm  a  imncilMa  to  thMf  muni 
cipal  teelinical  colI«|eeb  Muj  £800  per  tMomn.  Anilintinis  by 

4  p.m.  of  Ftb.  2j*. 

Major  F.  U.  Bowles,  R  E.,  ha»  been  appointed  superintending 
.  engineer  of  the  Southern  PiaUict  of  the  P(Wt  Othce. 

Mr.  L  R.  Lee  haa  baen  ptomotcd  fran  aniatant  maina  enffinacr  to 
r  atHandiaatar,  at  a  wiinr  4rf CiMM)  vir  aaniiBL 


I 


AUesad  Theft  of  TelephMia  Wire.— At  the  Marll  r  ui;!.  street 
(London)  Folic  r.jurt  a  labourer  named  ConoUy  waa  charged  with 
t^^ealin^;  23  I-ngtii.  f  telephone  wire,  each  measuring  llOyda. 
(value  f3},  tJie  property  of  the  Nntiona!  Telephone  On.  Mr.  A. 
Newton,  who  prosecnted  for  tin-  Luini'-my,  f.uA  theft*  of  the  com- 
pany's wire  from  public  places  were  of  tretjuent  oeeorreoce,  and  the 
matter  wna  aerioua,  as  commanication  WM  Btafjud  tnn  paint  to 
point  la  the  present  case  the  wire  stmehad  from  Oarbortoti- 
Btieel  to  CUpitone^trmt,  W.,  and  communtcntloB  between  Kin|>'« 
Groaa  and  Faddingtoa  ma  in  conMeriucncc  stopped.  PriscnMr  had 
been  emjiloytd  injMlttiqg  the  wire  up,  and  therefore  understood  how 
to  get  it  down,  tumn  a  cap  like  tho»e  worn  by  the  men  in  the 
employ  of  the  company,  and  was  allowed  to  go  on  roofs  of  honi>eB. 
Ri-maudvd  on  buil  of  £'i11. 

Ayr.— Thf  iJurgh  electrii  il  tn;;inerr  (Mr.  Atlhur  J.  Fuller)  has 
Ijeen  authoristd  to  complete  the  arraiigpments  for  Ihu  nupplv  of 
clMtrir  ci»rr>;  nt  to  the  '  'hi'^w  an  I  S  juth  Western  IJiilway  for 
liglitii  .  tlitir  statMij,  I  :i^-ini-  pheds, &c.,  at  Ayr. 

Baker  street  and  W&tarko  Aftilway.— Mr.  T.  L.  Johtwoo,  of 
<  'leveland,  Ohio,  denica  tfattt  bn  baa  aequbed  this  andeitakliig  Irou 
the  lK>Tido?s  ?ind  <!!ol><-. 

Bangor  [Ireland  .  .V  iLpuUiiuu,  con^ii-t-.Dj;  uf  Dr.  Todd  an  1 
Mr.  V\'  1",  tin-  »uiicitor  and  electrical  engineer  of  the  North 

Down  Ti  ituw^iy  Cm,,  gave  particulars  to  the  Council  last  week 
r^ardiug  the  comiiany's  elevUic  lighting  scheme.  The  Council 
wata  CkTCorabla  to  the  ptiociirie  u  tba  aebcuia,  aad  tanetioD  is 
lifealjrtobagiTCa. 

IttMK.'— Tha  hvn  4MidWlQO|ipoBatka  London  United 

naiBinV^iAmtg  oosBtroet  eketrie  tianwajafltam  Uammenmith 
Bridge  MtOia  Hanma  Oommnn .  The  line  from  Putney  to  Kichmond 
tkrongh  Baxnea  and  llortlakt:  n  i^i  .ippmved,  but  oh j action  is  raised 
to  the  proposed  terms  of  parchafl&  Tiie  Surrey  ifelintj  Cooncil  arc 
also  to  oe  mvited  to  assist  in  opposing  the  scheme. 

Banisley.— Arc  lixhtiag  ia  u>  be  adopted  in  aavea  additional 
thorougbfarci^  and  SO  Bia;^  and  W  ordinafy  gia  lanipa  are  to  be 
removeil. 

Blackpool— A  no,-iid  of  Trade  imiuiry  was  hcM  hereon  Monday 
by  Mr.  A.  V.  Trotter  into  the  app?i.:ati'j'i  •  ihv  <"  .msdl  to  borrow 
i;70,7SO  for  the  coiwtrtiction  of  a  ji  irtion  i  i  llu-  .  ]<  oiri  -  truuw  uvh 
attthoiiaad  by  the  Corpoivtion's  tramway  order  (169Si)  and  al«o  of 
aHfiM  fur  biildiitg  an  wcamdatar  hoiita,  oAuci^  wd  «ar  abad. 


Tlie  tmmway  is  to  run  round  the  district  of  Marli  U,  .mil  will  ovlt 
2  miles  in  len;,'1h.  Technical  detaiK  w«  r^'  -upvlit  i  liy  the  bcirough 
electrical  and  tramway  engineer  (Mr.  II.  C.  <-}\un:  .I'.-  i  tlu:  Ijur  tugh 
engineer  and  surveyor  (Mr.  J.  S.  Brmile).    Tii  rc  wai  n  ■  o]ipo5;-.!on. 

Bradford.— An  inq  urv  V,  1  held  hero  la  t  w.  eX  -.nti.  th'.-  ;ip^licA- 
Hrn  of  the  City  (\iuncil  to  i.><>rrow  £l40,»>,a>  l«r  tiltcinc  lighting 
i  .\t.  -ision-.  The  town  cUrk  (Mr.  F.  Stercns)  apiieared  in  luppott 
of  lie  ai)plic.'\tion,  and  plans  and  techaical  details  were  supplied  by 
the  city  electrical  engineer  (Mr,  R.  A.Chattod().,  Vramtbaeiti- 
maiL-s  it  appeared  that  £29,700  of  fh«  atiB  raqdred  waa  ftf  cngme 
and  boiler  nonMa,  coal  slorM  and  a  co«l  .aiding  ;  £2,R0O  for  a  new 


tioni  ;  £'2,M)0  for  stcjiin.  exhaust,  [ik1  fi  H  pilMnp,  valvi-s  and  tank*: 
£300  for  feed  pumps  and  fittings;  £t,4  t cal  .ml  n.li  M.nvuvi.ri 
and  elevators  :  £i:t,fy»)  for  two  stcani  eugir  cs  lillnv's  ami  i  ounda- 
tioii»  ;  £11,0<»  for  tw  .  l.OiKikw.  electric  gene r:i'.oi-  ;  '  i  lor  eon- 
denning  plant  and  foundations  ;  £l,SO'>  for  an  overhead  30-Um 
tmvelling  crane  ;  £fm  for  machinery  for  topait  ahop;  £lj800tor 
switchboard  aaJ  inctrunients :  £31),000  for  BBlw:  £iaO00  ftr 
meler* ;  £8,1000  for  public  lighfciBf  of  taat  MOtca;  and  £1^10 
for  altemtiona  to  ensting  genetatmg  macbiBaiT.  Tbaie  «M  bo 
ii]i]iii«ition. 

Bxigb ton.- After  conriderlng  the  rep.>rt  of  the  town  clerk 
(Mr,  F.  J.  TilUtonc)  on  the  application  of  the  Brighton  and  Kottiiig- 
deaa  Seashore  Electric  Tramroad  Co.  for  authority  to  construct  a 
Iramroad  in  continuation  of  Mr.  Magnus  N'olk's  electric  railwaj,  the 
Works  committee  ivcommen  J  that  the  perroiasion  be  not  grated,  and 
thatas  the  cnir.p.mv  bavy  li'tt  ■^nriplieil  with  thp  nt'tme  from  the 
Corporation  of  Sl'|"i|  1  lii.^:,  tb.iy  be  iuluiuu'd  t^.a-.  llu-  (..'orporalion 
will  proceed  to  (ixercin'  the  rt.iiuUjry  power  coulerted  upon  them  to 
remove  so  much  of  the  .  •  nii  iny's  tramroad  as  may  be  necessary  to 
enable  the  construction  of  au  ailditional  gioyne  and  extend  the 
I  ,  i<ting  groynes  as  described  in  the  said  notice. 

Bristol.— The  sakry  of  the  borough  eleclricit  engineer  (Mr.  II. 
K  iradAy  Prtictnr)  has  l»>ea  incraased  to  £60')  per  amiMun,  with  a 
further  increase  to  JETW  oa  Jan.  1,  1902,  on  aondiOon  that  the 
«yHMi«— t  it  fgc  two  y«ai«  fiwn  Jan.  1  lail,  a  eonditiaB  to  which 
Ur.  Proetor  kM  agreed. 

Croydon.— At  a  meeting  of  tba  B^roogh  OeBaEil  lattwaektlw 
Lighting  and  Etoi*ncitv  committe*  TecomflMaded  that  the  Bocongn 
electrical  engineer  (Mr.  'P.  11.  Mini»hall)  be  granted  leare  of  aWnce 
to  pay  u  visit  to  the  United  States  m  the  spring  to  iuvei.tiK.it.2 
electrical  progress  in  that  eonnUy.    The  matter  was  referred  l»a«ii. 

Oiistonu  Ohargea.-^Madiincry  and  component  parts  thereof  to 
be  wniki  i  V  ilcctric  power,  and  including  belting  of  all  materials 
for  di  iviTip  nn  .hinery,  is  admitted  free  into  India,  tl-e  component 
patt9  beiDj,-  uiilv  nifh  as  are  indispeniable  for  the  working  of  tlie 
machinery  ami  mm:  .i  l  ii  i-!  f.  r  any  ulher  purpoei.'.  Tins  regulation 
applies  only  to  in  i  liiu-ry  and  component  parts  uuide  of  melaL  A 
duty  of  5  per  c«:r..  n,'  y^L  is  imposed  upon  inslruments,  appaiatiii, 
and' appliances  aud  paru  thereof  used  in  electric  lighting,  galvanic, 
telegraphic,  aud  telephonic  workiaf,  exonit  upon  tele«taphic  inBtru- 
menla  and  apparatus  an>l  parts  thwwrf  irtian  Importel  by  or  under 
the  ordcm  of  a  railway  company  or  as  part  of  ft  passenger's  penonil 
luggage.  , 

Ouhlin.— The  Electric  Lighliui,'  comniilteis  further  consMcre"!  the 
■luesliou  of  the  amendment  of  Mr.  Ilamniond  s  specitication  of  the 
projKBted  gener.iling  t^ili  ii  at  t!i:'  I'itr*on  ITouse.  The  chairman 
I  .Mr,  llichard  Jonei<j  jtmh -l..- 1  i.li/n  ili-.'  r.-il  .aiou  of  the  f  '.iiinUtfi 


would  not  be  in  accord  with  the  diguity  of  the  Corpoiatioji.  And  u 

Oowicil  to  * 

eupplcnientary  lean. 


was  fiuidly  dici<led  to  bavite  tba 


I  make  appUodion  for  s 


Eistbourne.  -Ai.p'.Ka-.i  .ri  '  .^mi  lua.le  fMr  ji^wer  10  barrow 
£:r)i '.S'ji  ftirthcr  ior'v:i«  vre  l-':u  <  f  new  jlcctricity  work*  at  Rtue- 
\n:uU,  and  for  new  tiausf  iriiiei  jilan:,  m.utts,  public  arc  lighting, 
l  iie  extensions  are  to  be  earned  out  under  the  diroctian  ol  tba 
consulting  engineer  i  Mr.  W.  (".  U  Hawtavnejt  Tbocoetol  ihaoijipiial 
exten-iion  schetuu  was  £33,-11^. 

Edinburgh  — The  Electric  I-ightiug  committee  reitenta  tbwt 
recommendation  that  a  depatution  of  five  be  appointed  to  Wtt 
Eogliih  tonna  OMtAaa,  OMhan,  BoUon,  and  Br^tanl  to  oUun 
inf^iliott  In  emMdOnt  with  aoadeniiag  plant  at  tbe  UcDenald- 
road  station. 

Farnwortk— Tbe  Dialiiflt  Oonncil  have  placed  a  contract  for 
tnm  <aia  to  tbe  apedAeatkn  of  UeaiiB.  Luigr,  OUrehugh  aad 
aOkr. 

FkMUtrm  tba  Oantnl  London  B&Uvray.— At  Wettmlnster, 
on  Fridajr  laat,  Mr.  John  Trouibcck  held  an  intjuesl  on  Albert 

I'antling,  a  giuiger  of  the  l.'entral  London  IJiilwuy  Co.,  who  died  i  i 
King'4  College  llos|iital  from  injuries  sustaiae<l  on  Dec.  25. 

HssRV  Wills  |.etni:ii,eut  way  iii»(iecL<  i,  li  1  ho  w*»  |Kiuiliui,'  "ut  t) 
1.  r«i.  laUul«ji.bhe  winte  l  him  l  i  •     ■  i  .i  mghl.    lU- w*«  eliii  lint; 


near  tb« 


iui  crMsiiiK,  aUiul  2td.  iromd«n-««"l,  w(i'>  was  on  a  iw'x  of  IjuiIh  r 
Whan  bo  (witDe»t)  acddcniallr  toiiehed  the  «onent-»ail  with  liia  Sit.  nil« 
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which  WM ' '  uifUllfld  "  down  th«  way.  In  »  mumeat  tbcr«  wu  »  fljub, 
which  tem|<'nnto  bUadfd  iritatwv  tad  Iw  MtU  aai  «•  tba  deacMsd, 
•Itbough  Ike  haud  UiD  lUL   H«  laU^  a»i«te       tww  nil*  with  U*  nd* 

kt  the  nme  time. 

Mr.  Holt,  ei5(;iiift-T  in  c(iai(,'t!  Ihr  jji-ru  .lutut  w»y.  9iii';  if  ii  in;i:i  mc-ikI 
with  one  fout  on  the  curreol  r«l  •B<1  the  vlher  on  the  roBoiag  rail  the 
currant  wnukl  go  thro«(|hUaiirbW,tb»t«Mlfl  Ml|  AXK  woald  not 
neoeewrilf  kiil  him, 

Mr.  G.  M.  MALKK,i>»ialaQt  jiower  eogioeer,  mi'l  he  did  iii>t  thinii  Jeceuaeil  * 
clothiuK  wu  toi  aliehl  bjr  the  fl«ali  wbirli  Wella  hud  niiolien  of.  He 
tVfiught  Ibut  wsi  nTiIy  ia  itwlnntan'"iu»  ajiark,  aod  tio  '11-1  ii'it  bi-lieve  Ikit 
Uiil  'lull  -fl  {.r,-  t  I  I'urUlii;^-.  The  deoeaMti  mu»t.  h-ive  -Lu.miIi'lvI 
fmthi^  llttuu^h  beiux  tUu-lled,  lUid  mMle  a  aaouod  short  dicuit.  Ttieire 
w»no>e<ti<Mialtlw]iiiccirtwtwtlitei«ftioiiltra||ht.  Xbtpanntot 
w*7  w»  ioapeoted,  Mtd  ho  1i«1I«*od  no  wtlMl  worfc  wn  doM  <»  it  nntil 
the  current  wn*  cut  off.  M  that  very  puiiit  tli'-  j»r.tiii:i>jit  w»y  iinp>-Jtor 
wu  telling  diNM-^el,  who  w><  the  ftnogvr,  wb  il  hr  -.^  nnU-ii  .'.oue  wiuewherc 
el»c  ;  but  ho  w»c  <!i*m!!intri\ttDsr  wJtit  tho  i.  ^  «  w!i  a  tliU  h«|'pein.-J. 
Aojbody  might  l  ooeivf  &  klu  .-k. 

Medical  evi-k'uce  ma«  gitreo  to  liie  efieci  ihit  only  a  few  of  thf  bum* 
were  the  reault  of  the  rl  ithhuOTKilitnr  fire,  the  othet*  h«?iDg  hr<-a  cmaed 
by  vieclricily.   The  mau'e  hiadlWld  foreitrau  were  dt&rred. 

The  ConnMxit  «*ld  tfair  ca»e  wu  aa  importuit  one.  A<  In  whether  any 
kltrrelioa  ljuI  I  nudr,  that  was  beyocul  thtMii  t<i  n  jmv.  aud  wai  a 
matter  (or  the  li'ianj  of  Tr«l»,  which  had  almuly  had  it*  att>.-otioD  called 
to  the  matter.    A   «r'Ji  t  of  acsideatal  dcttth  waa  retumod. 

FoUuun  (London).  The  flectricitv  mipplr  ■wcrJrs  arf  r.c-fiting 
coropletiun,  aii'l  the  i-onlracUnj  were,  in  -or,! with  L-ii-»ti>ra, 
to  have  entertiuiied  the  councillon  mi  other*  to  a  baiKiuet.  The 
death  of  our  QnMa  Imi^  hmraiw*  oniel  the  itlitBdoirawiit  of  the 
fanction. 

01a«gOW.  — The  ^'entral  manager  oi  ihn  trauiwiys  litMnrtnifiit 
(Mr.  J^hn  Young)  presided  over  the  uiuual  itoiual  gatlieriog  ui  a 
(vcLiuu  of  tb*  amiilii^iia  of  the  depiartmcnt  on  Thunday  eTODiDg 
lo^:,  and  in  tlM  eontM  of  noma  remarks  predicted  that  they  woald 
have  40<)  electric  cam  runinnj,'  hy  May 

Qreenock  —There  are  at  pr«»tiut  I'li  cmtatnm  of  the  electricity 
departmenr,  reprcienting  an  Miuivaleut  of  13,784  lamps  coDoectcd. 

Bendon  (Hi4dlM6x)  — The  Itttnf^tct'l  Fleelric  Lighting  com- 
niittri;  UK  (:on»iilcritig  a  commuDicatiui;  fr  in  Hendun  as  to  the 
Kiipi  ly  liy  FIitmp«tefld  to  Utt  Jlandou  district  of  electric  corrrut  for* 
•         11 II  in     <  f  rear*,  and  nkiag  tk*  tarmt  vpni  which  inch  mpltljr 

wouU  b«  giren. 

Leith. — Th-J  ('MUDcil  iiuve  .i^rutil  l.i  lo.ir  -.hr  ;U  nf  hoinlir  ^  the 
tramwaj  rails  ta  Ltuh-walk  and  Cuiiatituliuu-sU'c^t,  pmvided  the 
Edinbuixh  Street  Tramways  Co.  si^Tee  to  widen  the  space  between 
Ibt  two  Unaa  of  tails  in  L«itli-walL  and  on  conditiou  that  "  if  and 
whmtha  Innwtnrtan  aeqiiiMd  bvtlM  Owpontim,  the  mt«f  aifeli 

IbilMliltA.— The  •4ioiinnd  wmiHiig  ef  ntifmii  to  coutider 
the  deenw  lightiaff  eeh«»  of  flwOmDiU  wuhtM  tait  week,  and 
after  maeh  dieoiH^B  *  lentatioo  tihel  wet  inedvieeUe  to  eipend 
£2.^000  OD  deetiieUg^tipgweedcdeitd  laet  bf  die  nejor  OD  ediow 

bl  hand.*. 

Manchester.— Tlie  Tramways  committee  Reeonwod  the  Oomeil 
to  inercMe  tlu  aalerf  of  the  geoerel  aiBmiir  of  the  tcemweje 
department  (Hr.  J.  McElny)  fnNn  £400  to  £000  per  eamn. 

MiaiilitM  —The  Oettnell  hate  jniaheMdl  the  iito  for  electiieily 
worhe  ft oot  die  Dahe  ef  PortleaA 

Mexico. — The  import)  of  electrieitl  goods  into  Mexico  in  IPOU 
•howcd  au  increate  of  .i;  1,500  in  favoar  of  that  >'<ar  over  \(iSf<, 
owing  to  the  intrudtiction  of  electric  lighting  in  many  of  the  large 
storee  and  private  lixhtiDg  bulh  in  the  city  of  Mi'xioo  and  in  many 
cf  the  toa'us  of  the  diffirtnt  ftatc!  nf  ilio  T!epiililir.  Thcrp  U  sx 
demand  for  all  kinds  of  inii'hintry  an  1  ((■m1.  vl-i  ]  111  nunl:!;,'.  Tlie 
exteiL-ijIl    tf   the   tvlrgtspli  setvi;:!'  lliroUi;(H'nl  tlie  l!o]n:liUc 

prrv  1  I   -  ii-jidiiy. 

BliddletOQ.  —A  contract  for  fted  pump,  s'.caru  pipea,  niperheAtcr>, 
Monomiieni,  &<r.,  has  Iwt-n  plactd  •  ti  iho  rvcommendalMII  of  the 
tngine*r«,  Mewrs.  I^ey,  <  'lirehugh  aud  s.lUr. 

Municipal  Issues.— EMtlxiunieCurporulion  have  decided  to  :^<uc 
fiaSJOfJ  new  corporation  Ihrfe  jwr  ci-ot.  i»l  x-k  for  cl^lric  li/hung 
and  other  worki*. 

Sultou  Culdtield  Town  Cknin::!  roiuiic  to  bjriu.v  £i:-'>3ij  ioi 
tltclnc  Ii4;l.liDg  purposes  ;  c  iK-r?)  to  towu  (;UTk. 

Monicipal  Telephony.— A  report  has  been  received  from  M  r.  A.  K 
Bennett  by  im  .Simdeileiiid  Oorpnntionoa  theqoeitionof  eitehliahing 
a  Bnraicipal  tetrphomieiTice.   Tttseatimated  in  the  report  that  with 
a  sabseiiption  of  3U0  members  the  service  would  be  remunerative. 

The  t  >wD  clerk  of  Hull  <Mr.  E.  Livetack)  hrs  Issued  a  circular 
to  the  effect  that,  "  in  view  of  the  high  charge  now  made  and  Ihu 
iudilferent  »er>'ice.i  rendered  by  the  National  Telephone  Co,  within 
the  Hull  telephone  area,"  the  Cirp  initiyn  fire  prepan-il  to  frtnldish 
end  maintain  a  municipJ  teleijlmic  Li.  hjm^i-  for  llult  and  llic 
edjoining  distrieU,  ioeltidtoe  ikverlej,  Cjttiugham,  Brough,  £U 
hnghlOB,  and  lUmlbt,  "if  a  mflleiaBt  nuuier  of  feteme  ate 


prepared  to  become  subscribers."  It  is  propoeed  to  charge  on  inda- 
mm  nue  of  £n  a*,  per  annum  or  a  "tell'' tela «(  £8  perannnm, 
■ndoae  penny  for  each  cull,  other  StttaetibeiM  W^OOt  any  chaiige. 
The  advantj^es  offered  tho  Corporation  are  "  speedy  co'nneetion, 
clear  and  distinct  speech,  im  duitarbince  by  other  voicea,  nor  by 
crackling,  rasping,  or  oti.er  diMgreeable  noises,  and  privat.'  i-nnvcr- 
aation— !«.,  the  subscrilier's  voice,  will  be  heard  onlv  tiy  tiif  per^ 
son  in  communication  with  him."  Details  of  tbi<  ideal  system  are 
wanting;. 

Nairn. — A  prcliininary  meeting  t>>  contid^r  electric  iigbtiug 
irutt'Ti  vtivi  held  here  Ust  week,  and  ananinioi)«ly  decided  to  call  a 
r»t«pu)  i  n-  iiiectinR,  and  to  invite  the  engineer  (Mr.  !*^n■:^)  tn  fitti  ii  ! 
to  give  [Mrli'  ..liirs  ijf  hi!  seltcme. 

Nottingham.  -Ttii  IkiilUt  cr>Tnm«ttee  recommended  t  le  Couuctl 
l.i-'  we.'k  to  aiitli.jrije  tli  •  iHiiWin;-  oi  &  li-cell  refuw  dcitrnclor  at 
ii^)fur<l  ia.<<l«ad  of  a  <j-c«li  one  us  orisinallv  propoiicd,  and  th'it 
applieidion  hi  made  for  borrowing  £},0i.iO  additional  for  the  purpose. 
An  amendment  by  Sir  John  Tumcy  (churman  of  the  Electric  Light- 
ug eooMiittee)  thatajoiot  commiiUM  of  tha  Health  and  Eleetneity 
comim'ttwfe  emaider  aad  report  upon  the  matter  wae  ear  dad. 

Failleir.— Aspe«iel  meeting  of  the  Ooanell  wes  held  on  Monday 
to  consider  Mr.  W.  M.  Mnrphy  s  pr  jpoials  for  the  coaatntetion  of 
cleettie  tramway*  in  tha  district.  Alter  dlaoaMoa  the  neeUng  wm 
adjoamej  to  eaaUa  Mr.  Mwp^  to  ealmit  lome  wdllflatfDDaSf  his 
kteetecbenb 

PMartoran^— On  Friday  die  Ooaaaal  deeided  to  teftply  for 
sanction  to  borrow  £1I,0W  farther  for  electric  lighting. 

Private  BiUs  Legislation.  r-The  proiuners  of  the  North- l^»t 
tiondon  Electric  RailwaY  eeheme^  whieh  wae  ummraHd  on  etandiag 
'jrder«  stage,  have  compiled  with  the  eteadiag  onbr  Of  the  noetie  or 

Commous. 

The  Piccadilly  aud  City  Kleclris  Beilway  BiU  bung  naappoeei. 

ha.'*  been  im«c<!  hy  ih»  i<^Aminer». 

In  th-'  n[  ilic  Wi'.t  and  .Sou.h  Lm don  Juoction  Railway  Rill 
a  memortai  alltvm^-  ii'ju-cuii;pliii!ii-e  with  the  ftiTi'ling  orlers  wai 
preseateil  on  Ij.dmiruf  tliu  iJuk-}  nf  .\..ithi;mbfil.Ui  t  rid  :A]t'-:!f. 
The  bill  proposf.v  tin- i  iinjlructMD  ijf  an  uii  ii  r.;r  und  tli'ftric  line 
from  Puldingtoil  !>  Ki.i:uiiij,'lun  vi.i  Marbl-,-  Ati  h,  HvJo  Park 
Comer  aud  Victoria,  i  he  matter  has  been  rclerrcd  to  the  .^tundiog 
Oxdcn  OoBBiittea. 

The  Metropolitan  Itaitway  BUI  aad  the  Uttroiiaiitan  Xleelrie 
Supply  Bill  have  lioeti  [a«i«d  by  the  eximinei^ 

The  conHi>Ierativ»u  ul  ihu  Loudon  County  Coimeil  (TrelnWays  and 
Street  Widening*)  Bill,  which  is  oppoeed,  has  been  postponed  until 
February. 

Tytf  mpTtioriiU  agaiaat  the  Btomptoa  and  PtccadiUy  Circvs 
Railvviiy  Oauiis:  iiri  BUI  and  UettofoliiMi  Diitrict  Bailmy  BUI 

have  been  wiUnirim  :i. 

The  Brighton  (.  ■  rpui  'iljijii  Bdl,  tht  l  '.ty  iind  ->  mtli  I,  )nd  jn  Uail- 
way  Bill,  the  hlingtuu  <uid  EusUm  i^lway  £ill.  dod  lb€  shannon 
Water  and  Electric  Power  Bill  have  also  been  passed  by  the  cxauiner^. 
In  the  cue  of  the  KiDgston-up'>tt-Thiuiie8  Corpuiatiun  Bill,  there 
being  no  appearance,  the  measnre  was uatkcd  "dead.' 

The  engineen  of  the  proposed  Mancheoter  end  Ltrcrpaol  Electric 
Express  Kailway  have  issneil  estimate)  the  cij«t  of  the  ncbciiic 
The  total  lengUi  of  the  line  from  Ib  iii-^uri-,  Manchester,  to  iu 
terminolion  in  i.ivcrpool  is  ,11  miu-  .t  )ii.-long».  Thr-  i  -rimited 
coat  of  L-;iiH-.ru-r:.  n  is  jCl.TTfK^Jl,  fimpared  with  I'l  i  ^,!i|0, 
the  estimate  of  last  yar's  •tlirnu'.  The  cost  per  Oliie  i  )r 
laying  the  permanent  w  ly.  wlm  h  waa  liut  veiir  win  put  tit 
£|x,<)0O  per  mile,  is  now  reduced  to  £13,5C<),  and  the  cost 
of  the  stations,  wlueh  waa  cstiiiiatcl  at  £«7,(!00,  is  now  brought 
down  to  £30,000.  The  ca«t  of  viaducts,  which  vuder  last 
year's  scheme  would  have  ablOclMl  £nijS0O,  is  BOW  pnt  at  ooly 
£72fi68,  whilst  tnnnellbg  is  also  leduoel  ttoi$  £«1JKI0  to  £^^199. 
The  fiivings  effected  by  the^c  alteration.^  arc  tuure  Ihsn aheorbed  by 
!  ubiic  jiitnronimcnts.'  Thus  in  place  of  i«  bridges  ever  Or 
under  public  road',  .I's'.im  itwl  tn  i-di  £':!f!,-2<!0,  it  n  now  propoae<l 
to  provid'-  lO.""  Ijriili;'":  at  u  '■■■:■•■[  1  £120,110,  wbil-t  ^i':commixlation 
bridgr!',  whlili  v.irc  c^iiinii.  d  to  require  the  cxpenditttre of  £U,310, 
will  now  be  i  m  it  ,i  •  )»t  of  £w,~o<).  AUhou;;h  30  atrcr!  k« 
land  will  b«  rctjtuK'd  ior  Ibe  lit- w  frbcme,  the  <u>*t  of  uei|iiirin^  it  i^ 
i:«tima(c<l  to  ab.>ii)rl»  £5J8,.'>I5,  coroparwl  with  £4.M,Uiii>.  The  capital 
required  to  be  ra.i-«»d  for  the  new  iclieme  h  £i;, lCO,0"f>,  au  increa'i] 
of  £1U'V"''  ciiiiiii.ii  cii  witii  the  ii-|.-i-t.'d  scheme. 

Protection  of  Switchboards.— .vt  Greenwich  (Lundun)  l'o\i<» 
Ooait  on  FiUay  lartk  before  Mr.  Kennedy,  ibe  Blsehhseth  atd 
Greenwich  Utatriet  Electric  Lighting  Vo.  (Ltd.)  were  eamaiOBed, 
at  the  instdicaor  Ur.  J.  Uwner,  one  of  Her  Majesty's  Inipaolotsof 
Foctorio,  on  the  gtonnd  that  at  their  works  at  Hivi  r-temHe,  Eeit 
Qieenwich,  a  person  named  Robinson  wa«  killed  in  consequence  of 
the  company  having  neglected  to  fence  securely  certain  dan^>t>roiu 
machinery  wpon  the  pr'-miiet ;  with  liivine  'ailel,  as  occnyiern  of 
such  pn*uiii"v!,  Uj  t-.ittt  u:i  ucci  ivut  in  tl:i'  ri  kji^ltr  (,'.  iL.-i'lenH  wiLliiii 
am  week  of  iu>  occurrence ;  and  that  certain  nuwhinery  dangerous  to 
pefMMS  eiiphijed  than  was  aot  sannly  faned.  The  iaineet  am 
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the  dece»ia:d  man  Iwbiiu^n,  a  cirpenUr,  was  fully  reported  in  The 
£leclriciun  for  Oct.  2(5  and  Nov.  £,  1!K!0.  Robinson  \XM  kilUd  on 
Oct.  22  Ufl  by  Au  «l«<4ric  thotk,  which,  the  jury  found,  occurred 
Uitough  the  ab»6im«t  propw  tapcrrumi  on  tu  ptrt  of  tbe  Black- 
liMtli  C\>m|>atiy. 

Mr.  GnAr,  (lt  iLe  Treasury,  uid  the  defeudaut  cumpaDy  aupiili'M 
tiwtru:  turrent  for  li^lit  ami  [wwer  ul  a  volmga  of  2,750.  The  ciruum 
ktnnccn  of  the  cmi-  wee  that  the  c<iiQ|iauy  thuuxlit  It  ti|;lit  t  j  |iut  a  hiiul 
ntil— h>i  augitcatnl  that  it  vraa  n  riihtrulous  tliiuK-  ruund  tho  •iirltchlioiii  ,1. 
1*hct  D'an  iiohinion  hiMl  takrn  one  bolt  out  of  the  mi  ilchUiard  -  tbe  Mwtttb 
bfiog  iiui\  "  live  "•  -ixml  then  fume  lo  another  Uilt,  the  Hi»tam*  Ixi*"-" 
which  aod  tlio  "  live  "  metal  vrv  alwut  5Jiii.  The  HccnunH.  he  ri)nt«ndml, 
voiiKi  in  all  proti«l>ilily  h-wr-  refused  to  touch  the  bolt  hwi  tii-  '-i  n  n^ran? 
of  the  great  daugcr  11"  !i  i-l  hi4  left  hajid  on  the  bol',  and  l'-*v.".ir: 
lu  rise  hie  light  hand  cautc  againiit  tlio  bar,  the  ixxult  Iwing  hin 
loMantaiMoua  <batb.  Iltt  poaii  iuu  wm  aggranttwl  fef  lk»  teak  Ihlfe  thrre 
had  prevhiukty  beeaa  death  tbmuKh  tiii>  very  ■iwltchboMd.  ThaniiiiiDoii» 
in  the  |irearnt  nwe  iraa  taken  >»ut  under  the  Factory  Act.  1878,  8«v.  5. 
nub  w.  3,  a,  aiaetidcd  In  «ec.  6,  nuh-acr.  2,  of  tlip  Act  of  1831,  tettlu^;  out 
Ijjal  1.11  ;'.itn{rn)Ui»  jrartiof  tnachigery  "hall  be  eith'-M-  »eciir»ly  fcn»d  or 
ir.  •wii  'ii  II  i.'^ition  *m-  nf  luch  cr. nctriK'tio'i  an  Ut  Iw  e^jually  M%fe  ti)  every 
pei  »!>n  «•  ihcy  would  be  if  securely  (cnccd.  He  thi>uKiii  ihJt  all  he  lisd 
to  do  was  to  brine  Iba  cai«  withiB  Umk  aactioa. 

Sir,  Wn^(Tl«ln,  for  tbe  defeooa^  mU  Uiat  the  fir«t  death  refrrrrd  to  »,» 
that  of  the  prr«on  who  actually  imole  tl;e  i«ildil>n<wd,  an-l  who  wan  ai-tuallr 
tnkrn  into  the  employ  of  the  defeuduit  coojp«ny  to  1  <>o~:  ikftrr  it.  lie 
contended  that  the  att  wa<  not  in  any  way  iiitciidid  1<>  |>iotcct  Ihow 
|«rtoD8  who  were  «ui>pf*f<l  to  be  ililled  and  actually  woiUng  uj»>u  the 
macbiiiery.  The  -iwitchboanl  in  (|ue>lluu  w.i^  pluiixd  in  a  i^ncd  \:,i\\tty, 
to  whii  li  Co  uiie  wail  alloa-d  to  g<>  Itut  penous  whu  Ivad  to  work  it. 
It  naa  i«jlate<L  With  rt^nrd  l,i  the  du^eii^ed  mau  Robfaitoa,  bin 
inott  urti  inii  wcie  that  a  new  plun  wa>  Ui  1>e  adopted,  and  belneen  tlie 
t4::i<-  'i/  (),'  two  acci^trnts  ev<iy  pi^ecaution  uaji  takoa  to  i^utir.l  pefi|>le 
•ui{iloyt.l  u|Kin  thia  uutiraltr  gallery,  a^  weU  a*  oilier  vereuo*.  The 
•«nrw«<  enUr^r^.aBit  «wdiad«l  to  put  up  tMrnuaaJtMriwil  cIom 
la  tha  puwN,  Rii-I  It  wia  whila  cogaged  u\«m  thit  latttr  work  tliat 
)tol>iji*>n.  who  wa«  in  the  employ  of  the  ma«t«r  cm  pent*  r  rmployeil  by  the 
piunpuDy,  met  bis  death.  The  danger  was  eiiihiaol  t;>  him,  and  in  cider 
lliat  the  woikmight  be  done  nith  absolute  infcly  liol  iiMon  wa>i  inMi  ucted 
to  do  it  on  Sunday  auoninj;.  11  ivaa  In  itbe^-luie  ,lit,iWtlieuL«  to  ookn 
that  be  toucbe^l  tJic  awi'cliboa-d.  The  '(Ufatiou  ii,  decide  wa~  nlitilicp. 
udar  the  art,  it  was  abtolutily  i>ei.>'3-.try  lliat  tho  Bnitohboanl  eb-'uld  be 
protected  when  ev  ry  poMiUle  {nocuulion  ( iketi.  The  Loui].niiy  \it le 
mr^t  aniiuUH  tint  •  'ythiii^-  j  rii|>er  nhould  I.l-  don*,  and  bad  Rone  to 
Sjr  Fit*d'  ii<k  I'l  ii.i-Ai    ^  wIhi  wit*  pvin^  theui  a  new  de^ii;tl  for  a  1«m:  ,|. 

Mr.  lioiiU'lI  OuMR,  exaniiiirj  a'<  t:i  the  construct!' >ii  u!  the  ii«itrhb:Kir,l, 
•tid  lha  hiBdka  b«<i  lieirn  :4ij|«d  t'>:n.  iifter  the  fiioit  I,italily. 

Ttul.  C.  V.  BoTs  •iu',1  that  the  awitchbcai'l  w««  an  iiih«Tenl  and  cesratiAl 
part  of  tbe  wholi-  machinTy,  and  could  he,  in  hi»  opinion,  projierly  called 
»  daogerou*  part  of  tbe  maihiccry.  The  pr'teclion  of  the  sorit.  lil.Mrd 
wAnfwil  lf  i'  was  not  at  all  necc-eury  that  expo«e<l  highly  charged 
tu -t.!!  >li' 1  11  j  .!  ,1  .ttcd  about  all  over  the  face  •■f  a  •witdi  'jur.l.  1(  ih»rc 
haii  lircii  no  bnrv  Copper  paiu  oc  the  front  of  tbe  twitchboaNl  tb«a<icideut 
MwU  noi  ba*«  hajipaMd. 

Ur.  JjiMW  SwuiBOMt  1^1  It  WW  lm|MM*(faia  fwall  Ilia  aspaatd  Meial 

|;>rt8  to  bo  ''dead.'*  Any  indirifjaal  |mnrl  uitgbt  be  n^ade  «4fe.  It  »m 
lut  ncccvary  to  luve  bare  parlji  thit  were  iUcKer»'ja  '>n  .i  tviitchb^iard, 
and  itc  tliotight  it  waa  n  tniatakr  to  have  thrin.  In  bi«  opiaim,  th'  pre- 
caolUMia  titkeu— auch  aa  baring  the  Ixurd  in  the  ino«l  inaccci»ible  ]^^rt  of 
the  buildii)):;  ji  railing  round  it,  nn  in  iinrubhor  i:i»t.  and  the  warning  of 
peo]>le  not  1«  go  (hero— were  not  mificient.  They  were  g"  d  extra 
preciiulioni.  iMit  the  light  way  to  begin  was  by  niakiot;  the  awitcbboArd 
iljielf  Kafe,  and  thrre  ir ouM  !•  no  dr'n  -ulty  whatever  in  il"iiig  v.— it  wan 
nierelj  a  (inr-ti  in  ,:  .riii  l, u  iln  »»iuhbo.trd  bu  tluit  no  highly  charged 
uulal  «H«  «zpo)eil,  nut  only  to  Ibc  yas^cr)  by  but  to  (ler^iMiii  working  the 
awilcUMiid.  Ha  did  m(  uiBh  »  aiirltohboattl  conMructed  ou  Uis  principle 
of  tha  one  In  quealloB  waa  lafa  e««D  to  a  nkilinl  man,  m  even,  tbe  nn  >t 
^kil'ed  had  momenta  .if  ioadnfrlenoe.  H''  ili  t  tnt  ,>iy  that  tlii*  nwilch' 
boaid  waa  pai  .icul  a;/  lad,  he  thought  t'ui  ili-  i  ult  waa  very  general 
in  awitcbb  «rd!i.  A  awiichbiwrd  iihouM  be  »»  nuule  that  the  o|ieTator 
could  woik  it  in  aafi'tv.  Thia  >witchbnard  wit<  ordinarily  rafe,  but  it 
waa  dangei'oua  to  ihoee  working  it,  aod  ex«<Rdioiily  daogeroua  to  men 
rauMring  it. 
The  tarn  wai  then  tdj^wriKd  for  a  fortnight 

St.  Vincent.  -Tie  revenue  ol  tbe  Itlcpiione  department  on  tbii« 
idand  for  tbe  year  lst>y,  just  announcvJ,  «m  X'-121),  expenditure 
£360,  eselndiiag  capital  chalets  lur  the  con'tiuctiun  of  tbe  iiy.st(:ii). 
fa  tba  gnat  burricane  of  l&Uft  the  ovithcad  tukpkoue  Unu  sutleivd 
nvmljr,  mctHitetiiig  a  conaidtnU*  npsndituea  Hpoo  their 
replao^nest. 

Salford. — Au  arrtngcmcnlba^  !  > m  nmc  to  with  the  M,inche><t<r'r 
Corporation  in  regard  to  the  trunns  .iv  .:u»si.tion.  Vtam  April  2S 
ntxl  to  May  .T|,  l<fl»J,  the  Salfolii  '  u  p  :.',ti  .n  ar.;  I  ■  Irivn  the  right 
lu  run  cars  tvith  kotae  Iracliou  over  tbe  irninwav»  from  the  borough 
bousdatiw  m  Hcgn^  Albert,  aod  Biadcfiiwi  JlridgM  to  the 
joocliiM  of  Deaaagat*  titd  St.  Mai;'<  Qato  at  tha  mtel  par  mile  of 
aingle  track  now  paid  by  the  MuncheatarGantega  and  Tramway!.  Vo. 
to  tbe  Manchester  t 'orpomliun,  witli  th«  addition  of  4d.  per  car  mile 
of  the  truflic  of  the  tiilford  Corporatiun  over  such  tramways.  Tho 
Mhhl  hector  Corporation  aretocoiutructaud  elcclricHlly  c«juip  before 
the  and  of  April  next,  at  tha  ctwt  of  tha  ikUotd  Corpomtion,  tha 
tranw^c  taBnj  Hw-mA  ItVutam  tha  bouidwj  of  tba  ei^  nul 


Saii'ord,  and  hetwaeti  liie  S^ilforu  buaniliry  aud  Pnutwich.  Au 
unagaatent  (■  r  u  jrktno  the  can  has  uUo  been  come  tu. 

Scarhorotlgb.— r.Mt  week  the  anb-conimitteeappoinled  tn  on.^ider 
llie  iic(|uiattion  of  the  nn^lertakini;  ol  the  Hi'arbsrougb  l<^lectric  Supply 

Co.  (Ltd.)  prt-vn'cd  n  rfp  irt:  rof  ininii'fidinf.!  tbnt  ihf  r>nri:ba'e  be 
mide  upon  flu:  lorm^^  -  •.'.loil  |iv  tin-  i' >inim;;i;,'-  '  :  wn.  hriweTBr, 
resolved  ibtt  itte  matter  be  deterred  for  further  consideratian. 

Seonl  (Oorea)  — An  American  tyndiea*.e  bat  ptaee<i  with  }(ei!>i«. 
Collbran  and  l{i>»twicb,  of  .Seoul,  a  contract  for  the  !<iipply  of  li|;bliiiL; 
plant  for  a  nujiidy  station  with  «  cApieilJ  of  2,000  Iti  ep.  ligbti 
and  15  nrc.».  The  star '■in  i«  n  Me  in  c  ints*  of  fonstntctioa.  In  our 
iwne  of  Aug.  24  we  «  nn,-  |i  .i  tienUrji  of  ibe  atreet  railways  of 
Seoul,  8«ine  extfMuions  ot  tbese  hnr^  i^  now  in  <!oiir«e  of  cnnstrnction 
to  the  extent  of  14  niile^  of  track,  an<l  n  full  dnnlicate  plant  ei|utp- 
went  k  now  en  route  to  Coreo,  inoluding  1  j  additional  car4.  The 
plant  ia  wbidlr  AmeiicHk  Almdr  IB  ean  w«  ninniBg— IS  autor 
cara  and  Ume  tniUm  The  Seoul  Electric  Cji  which  own*  tha  rail- 
war  line,  baa  .ilao*  private  telephone  service  consts'.inj;  of  10  niilea 
of  line  niid  15  sti>tioa&  Tlie  correspondent  who  supplies  the  above 
ioiormatinn  infoinia  us  that  all  deininds  for  electrical  !Upplii'!<  in 
Corra  a:v  un  t  by  local  aseuts  establbihed  at  Seoul. 

The  charge  for  local  telogrami  o\  i  r  the  linci  owned  hy  ili'j  1  uipiriul 
C<.>rean  Oovi'rnmont  ia  a  uniform  <':il-  oi  lij,:.  (ii':,  ).;:  i', ,3  )  pur  wur  l 
to  any  part  of  tbe  cooutrr.  The  Slain  owns  1,7U  J  miles  ol  telvgrjpb 
Una,  uiid  tbiM  u*  Si  fel^ipaph  olleaa  in  tl»  eodiMtf . 

Seriotu  Charge,  —  At  Arua del,  l*^t  week.  Walter  Vernon  Scott  ud 
Charles  Willis  Mere  chargeil  with  uDiawfully  conspiring  to  >Ufnad 
their  employer*,  the  Bru*b  Klectricnl  Knxinering  Co,  of  rooneyi 
nniounting  in  all  U>  about  £l3o,  and  with  m.ikini.;  eeitain  fdbe 

entri«<  in  thi'  b'- "'V*  iind  sheets  of  tfio  f  inmp.iny,  Tfn-  nature  of  tbe 
1'liari.v  w  .i-t  lint  ."^-i  It  and  Willi-  i.  i  i  ■  in-t..r,'i  l:i  lii-i-rt  in  the 
weekly  wa^tw  flititioun  naniB.-t  putjiortiisg  to  rfprt-.ient  work- 

men employed  oii  outride  join,  with  tbe  re.iult  that  the  ompany  bid 
been  callrd  upMi  t )  pay  ci^nsidenble  sums  of  nionev.  Prisoners 
wti-.  I  I  1  i:iiitttd  for  tii.il,  bail  ot  £->'  i  being  allowed  in  each  case. 

Bhanklin  (I.W  )~~^  imc  lime  n^o  the  lo-«l  g«9  coniptny  refn.«ed 
to  reduce  the  \>ri  <■  oi  ^-i-  Tbi-  l.de  of  Wight  Klestric  Li^ht  Co. 
were  a.iked  to  send  in  I'-ttimateii  for  lighting  the  dtatrict  electrically, 
and  alternative  tend«i'.<i  were  aubmitled.  When  it  gcemei  likely  tlie 
Council  would  accept  one  ol  tbtt«e  tenders  tbe  ffki  company  submiUaA 
anvifoi  twdcr.  At  .aamting  af  th«  CM«eil  in  eomtiiitiM  Uu 
week  Ur.  J.  Uallinf  aaid  tb«gr  were  aaked  to  contider  tha  olTtf  ot 
the  Klectric  Lij{bt  Ciimptny,  but  inRtead  the  Ic'.t.-r  of  thj  gts  eotU' 
pany  had  been  tbriut  on  the  meeting.  Tbe  two  ^cbeiiiuii  from  the 
Electric  Lij^bt  Company  ought  to  be  dealt  with.  They  bft'l  bren 
pitying  £o07  per  annum  to  the  gas  compiiay,  and  now  the  Klec'.ric 
Light  Company  hud  ntfercd  to  light  the  town  much  Itetter  aud  at  a 
!:iviuo  of  £Hl  jmr  annum,  the  gai>  company,  anxioitt  to  pre*erve 
their  m  mopaly,  I  coma  down  in  price.  Tue  offer  of  llie  Elec- 
tric Li^;lil  Company  wa.s  an  e.xcellent  one  inutmuch  as  tbe  limp 
•taudardii  ufter  lievea  years  would  ba  the  abenlute  propert}'  of  tha 
Council, and  tUaataaenMiidiMnotiiUkllLMirMkMinlQrMfiw 
yeiir^  The  £leetrie  Light  Company  alao  in  tneir  teeoni  lebene 
proposed  for  £Vj2  to  supply  10  arc  limits  and  1 19  M  c,p.  Ltmp' 
Tbe  .Sli  luklin  Council  about  1  follow  tbe  example  of  Ventnor  an  I 
Sandowa,  and  adopt  the  electric  light.  He  ptopoied  tJutt  A  meetint; 
of  mlepayer»  be  held  to  decide  the  quistioil  «•■  SbA  lot  Tb» 
luaiuir  wa)  then  referred  becic, 

BbeiBald    A  trial  trip  on  the  Ovleiton  eleclric  tamwy  took 

place  on  Tuesday. 

Sinethwiclt  ---.\t  a  lueetinguf  ratcpajers  la^t  week,  the  Cmncil's 
electric  lighting  «ud  tmiiiwuy  proposals  were  approved. 

SouthJUnpton.'-  The  Tramways  comiuitteo  arc  in  fatnre  to  hare 
full  Miitrol  of  the  working  oi  the  tramways  and  the  niainlenaoM 
of  Ibe  e<iuipmcut,  other  thuu  lh«  aupply  of  ukctric  energy,  aubjeet 
to  tbe  TrAinw,kya  coauuitM  M*iBbiining  the  Blietiio  coohdiMco 
in  reipict  to  all  expeiues  iBeurBd  end  to  the  Tttmmj  eommittee 
taking  over  all  aCoi«8  aud  giving  i.'rv<lic  thertlor. 

At  tbe  meeting  of  the  Council  la^t  week,  .Md.  Unne  aaid  he  had 
received  a  report  from  tbe  electrical  enoineer  (Mr.  K.  U.  Chaplin) 
on  the  recent  inletinptiou  to  the  NUpply  of  electric  current 
y.T-  rlnplin'.s  report  H'iU-d  lb.nl  an  interrnption  oci'urrod  on  tbe 
n  l  it.  i:  circuit  nil  Snrj  I  iv  I  ist,  which  extingui.shed  allemalc  Itnips 
ill  .Vl-ivr  l!.ir,  Kii«t  -I  n-i  i,  ;ind  St.  Mary-street.  The  faidls  wete 
liiiiii  l.  oil!  i.t  till-  .  iini  I  ■  I  '  ilem»n-.»lre6l  and  St.  M.iry  jtrce'.  and 
the  ottier  on  one  ol'tiic  ncv  Uinps  in  the  .\ venue.  In  the  litat  ca.-i.e 
the  arc  and  iocandeecetic  entitles  are  ran  in  wood  taMgiileg;  flUad 
with  pitch.  At  the  faulty  ]ioint  the  enrrent  had  leoked  frOD  the 
arc  cable  to  earth,  Tia  the  lead  ooverin;<  of  the  innndetceot  Street 
lighting  cable.  The  wood  casing  was  broken  above  the  fanlt,  the 
damage  having  apparently  been  done  by  a  pick,  but  did  not  appear 
very  reeenU  lie  (Mr.  C'hnpltn)  considered  the  fault  was  due  to 
damp  geUing  into  tiia  ttoughtu  throngh  the  plolc-liolr,  aod  gnda> 
■Uxdettti^fiigtha  inmlalioa  ol  the  eafala,  tluu  cauniiig  the  thoal 
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circuit.  Tlie  vulUso  on  this  arc  circuit  wu  about  :2,400,  and  caase- 
qiUBt^  wImu  a  fault  devaloped  near  the  end  of  a  circaic  tbere  was 
ooBtidenbl*  ttialn  on  the  eabla,  laapti,  and  fitting*  n««r  the  oppoiite 
•nd.  Inthepteaentom  tlia  MnmCmltdmupadmtlMAttiiigi 
«fOM  of  the  lamps  intlwATmia.  TheantoiiiBtieawitdieatbmwefe 
nry  mutliable^aauliaueliaf  the  vorV  had  had  to  be  done  tgain.  When 
he  took  over  tha  iaperrunon  of  this  work  he  found  that  it  w«*  in  a 
liio«t  UDsatitfactory  state,  and  be  iiiime^iiately  condemned  the  whole 
o!  llie  autoiuutii.'  switches  supplied.  The  makers  a^(ieed  to  Kplaoe 
them  by  a  switch  of  a  bcUur  pattern,  but  meanwhile  the  faulty 
twitchvi  an-  used  in  order  that  ihe  hghling  might  not  be  further 
drlaycd.  Much  of  the  mateiial  lor  this  wurk  was  unili-livered  or 
ntitlaid,  and  the  greatest  difficulty  hid  been  experience  i  in  ti.irint; 
the  varioua  consignment',  an  !  in  linding  out  whaL  was  luiLhur 
n^liltd.  Il  me  pnhablc  that  the  ATaom  lighting  would  be 
•ontwfeat  imgBlir  until  the  proper  awitehet  were  supplied.  When 
the  uv  lightiug  was  fint  earned  out  he  had  the  lauipe  connected 
•Iteinalely  on  uppoaite  maioa,  so  that  in  the  event  of  a  fault 
oeeuniqg  only  trtrj  alternate  lamp  would  be  atlected, ft*  WM  tike 
CMC  on  diUMlajr  niglit,  the  iutenncaukte  poles  being  lit  kf  ilMan- 
dcsoenta,  which  are  automatically  switched  on  if  the  arc  t^on  oat 
Alter  diacuatiun  thia  woa  agreed  to. 

Btoekliolm.  —The  comtruetion  of  a  turbine-driven  electric  gene- 
nllDg  works  is  contemplated  at  Stockholm,  the  Swedish  Minister 
of  Fin.nm'c  and  the  Waterfall  Commisnon  having  refjucsted  Major 
W.  (.iaij'ULT,  im  army  engineer,  to  jireparo  the  ncLC-aary  plariH. 
Mnj'jr  (jiigmr  proj>c*ca  to  utilise  the  lustcin  arm  of  the  Allkailcby 
F*ll*,  which  have  u  head  of  1 ;  j  uii^lrtj,  and  alTurd  a  ronalanl  tnpply 
of  ISO  cubic  luetix-a  per  second,  cpial  lo  quite  :;ii,000  elfcclivo  u.r. 
The  current  ao  generated  ij  to  be  utibsed  in  the  lighting  of  the 
Swedish  capiial  and  will  involve  a  capital  outlay  of  15,0UU,0UOkr. 
(abool  /SBfnflOO).  li  ia  eatiiaateJ  that  the  net  MVMIIU  will  provide 
«  4  ptrctBt  letura  upoa  this  capital  txpenditoM.  Unjw  Uagncr'a 

Elani  profide  for  the  water  being  drawn  mlo  a  bay  a-Jjacent  to  the 
ills,  p««*ing  through  a  tunnel  on  to  the  turbines,  lue  ci<»:tric  energy 
being  thence  traiumttled  to  a  station  to  be  erected  at  dirl  XI 11. 
ISridge,  Stockholm,  thence  to  \x  distributed  to  nil  ^wrta  of  the  cupiluh 
.\tiijlhcr  engineer  :  Herr  J.  Hichcrt)  has  also,  at  the  rc'iucil  ol  the 
N\  ati-rf.<U  C.  iiiiiu  i'iou,  |iri|iarid  plans  providing  for  the  waters  of 
tht;  >iiiui  (alls  to  iio  taken  lJirou;,di  an  op«^'n  eui-ii!  to  turbinei  erected 
belu'A"  ihi-  lall'i,  in  this  way  ilfecliu^;  a  ^'n  .il  iii:;  in  the  cost  o(  con- 
ftructiou  ol  wotki',  &C.  It  is  sugijetltid  that  a  k-*ix  to  a  private 
coapaajp  tlMMild  b*  eCMMd,  and  «•  undentund  that  iluwi  aifuM 
1hiv«  alMdy  been  tendereil  foribiii  The  municipality  of  Hlodtliolni 
is,  however,  to  Iw  ulfordcd  un  oppoitunity  of  submiliiug  u  tender. 

Bwx  Oaaal  Lighting.  -The  ^ptian  Qorenunent  are  patting 
iamm  at  the  Tort  H^iid  lighthooM  a  tmo-nin  aoatinuoae-currini 
vliDt  for  lighting  the  shipping  to  the  Bait  thioagh  the  8ms  Otaal. 

nam  thia  point  the  voltaic  »i  this  supply  will  Vi«  at  1 10  Tdu.  'i'he 
plant  cenaisla  of  \Ve8lit^;llou^e  mullipoUr  lutchiiies  of  SOkw.  total 
capacity,  coaplcd  to  high-speed  WettiDghoitie  engines  of  an  aggregate 
of  60  LiLf.  ;  58  Tudor  cells  of  260  ampere-hour  capiiciiy  arc 
iutilled.  ThepUnt  ia  to  be  ready  for  working  at  the  end  <>f  ili 
lUm  •MiliiMa^'^liier  ia  Mr.  Alciaiider  Aihton. 


BwllitOSl.— Acting  upon  the  advice  of  theit  enmnlUng  engineers 
QSmm.  tlopkiMon  and  Talbot),  the  CoqbcU  lax4  »gB^ 
■anctiaa  to  borraw  £90,000  for  elcctnc  lightim^ 

■fdMT  (ir.8.W.).— Hm  Mlniiter  of  PuUle  Woriu  ncnUy  pub- 
limd  wrima  doeioMBti  la  aonwethw  with  llu  pMpoaal  to  utilise 
the  wiiliB  of  tht  GnM^GoilottdWungBnibarlTeca  in  the  genera- 
tion of  elcctridty,  inelnding  a  report  from  the  engineer  to  the 
Pablio  Worka  Depertment  (Mr.  T.  Kaw).  This  report  states  that 
electric  etirrcnt  can  be  supplied  at  a  rcniarkahly  low  coat,  and  a-ioerta 
that  approximately  2o,C<XJ  n  r.  would  be  required  for  the  ti.ain  and 
tram  serv  i'-ei  of  .Sydney  during  busy  times.  Majur  <  Vtrdi-w  advisi  j 
the  City  Council  lo  provide  generalin'^  plant  nju  il  to  ijAi)  n  r. 
til  be  ulliiu!i!(_ly  increased  to  10,5iXi  II. r,  and  as  the  towns 
between  tlic  Ntpcau  and  Sydney  were  to  be  served  in 
addiliou.  Mr.  Uaw  estimates  that  nothing  less  than  3&,00O  u.i>. 
woald  be  -  aniident  To  meet  andi  a  heavy  demand  it 
ironld  ba  HMMiary  lo  provklaiwmlaribiiagaanneanipTdMiaive 
■sale.  He  ia  aatlafied  that  in  wet  weather  enoo^  tratar  can  ba 
■toied  to  keep  the  noeiating  plant  going  at  its  utmoat  capBC%  for 
abont  ISO  days.  Tlio  generating  plant  would  have  to  be  specialty 
designed,  and  of  the  moot  modern  and  efficient  ty|ic,  and  in  order  to 
folly  utili»«;  the  ^eneratinf;  plant  daring  the  hours o!  h-n-^l  dciujnd  it 
Wo'.ild  bo  tii;:'c!'-iiry  to  pruMiic  uluiafie  iiaUcncs  on  a  lar^e  -L.ilr.  lie 
proposen  C'i  utilise  the  wutcr  lluw  in>;  thr^aigh  a  f.uiiicl  be  cul  lbivii„'h 
the  mouutjin  rid(;e  (vpiimtiiig  the  Kauiiubl  i  aiii  ih^f  N'allcy,  to 
generate  electricity  for  lighting  the  inuuntaiu  rusorta,  and  in  pro- 
pelling lifts  or  tranis.  Tbe  total  coat  of  the  schema  iadndiag  tba 
vhoU  of  tbe  geacFatiog  and  transfonning  plant  is  calbDatsd  at 
£l^lWfiO0i  whila  the  total  annnai  coat  of  wairitiiub  including 
llH»1>ii  nkdioini at £138^0001  AdUhnnllal  ntt  of  ehaige  lor 
•omtiamawMBdadhiaadonthaqpu^olenrMittakeu.  Kc 
BavliBW  Ua  Insai  m  an  atania  4inand  ti  thna-flftha  vt  Ihn 


full  capwily  of  the  works,  calculating  that  the  im;  itue  wuuld  amount 
to  £03:i;,ii  0       annum,  shuwiiig  uti  annusl  prolit  of  £'4?;,i>.iU. 

Tasmania. — The  supply  of  current  in  the  Zethan  di.itiii;i  wai 
eonunaneed  in  Novembiir  Ijit  by  the  Zeehan  Electric  Light  aod 
Power  Co.  (Ltd.),  which  opemtes  under  a  apaeial  Act  of  Pariumea', 
by  which  certain  territorica  and  privilegat  arc  aensemd  to  tha 
compwy.  The  station  and  it*  eiiuipntent  have  hoen  aonslraeled 
under  tbe  supervision  of  Bilr.  A.  H.  Warden,  engineer-in-chitf  and 
secretary  to  the  company.  At  the  eommensemept  of  sapply  there 
was  an  ei|uira1ent  of  l.-lOO  S  cp.  lamps  connocteil.  The  pnp'il  ition 
of  the  di.tirict  is  10,000.  The  supply  is  on  (lie  ooutinuoiH-iiirreiit 
ihrte-wiri-  #yjtem  at  1 10  vniti.  The  plant  is  American.  Current 
iH  ^iipplii-d  at  per  kilowatt  h.dir  for  lighting  and  6d.  Aw  pOWCT. 
Ihe  town-lhip  of  Zeehan  was  founded  in  IH9l>. 

The  telephone  system  of  the  ^ehsn  di.ttrict  is  owned  l,v  the 
Taimanian  Government,  and  at  Not.  1  bad  109  subscribers. '  Tiie 
charge  forntivalaeonnaetioaa  iefaperannoin,  with  lOsi  extra  per 
quarte^mi^e  diatanca  from  the  aaehaage^  Tha  ohaige  for  private 
residences  is  £4.  10s.  per  annum,  and  for  call-offioe  inesiajes  Od.  per 
five  minutei'  conversation. 

Carbide  of  calcium  works  are  projected  at  Latmeestnto  utilise  the 
day-load  from  the  stUion  there  tatablisbed,  and  for  thii  purposi  a 
Thompson  vortex  turbine  has  been  erected  under  llofl.  elleclire 
head  ot  water,  the  fl  >w  of  which  ia  estimated  at  35,000  u.r. 

Taunton  — The  Kicctric  Li;;h'.in>i;  committee  rrporteil  to  the 
Council  IiLst  wc-i-Ltlnil  the  lirLiCLLiimt;:-  m  \S'..j  actum,  Uii -kiT  v.  Loii  lou 
Elcclri-;  Supiily  Cor[>ur.»ti  ■ti,  wen  a:  .w  en  I,  ihi!  jiliititiH  hiiviiig 
entered  inco  ai  raiiKciiR'iiti*  witi;  the  e  ^ , i  ;ii;t  1  r>']i:.'Ki_ri-,  ii.;  the 
associated  corporations, (of  which  the  Taunton  CurjMJiaiioti  Wii.s  one) 
and  companies  which  raised  a  fond  to  defend  the  proceedingi.  The 
plaintUT  had  not  only  withdrawn  his  appeal,  but  ttad  entered  into  a 
deed  of  covenant  under  which  he  had  covenanted  not  (a  aua  any  of 
the  astociatcd  corporatioos  or  companlea,  and  also  to  indeaniff 
thtm  ahonld  any  other  person  or  person*  bring  any  praeaadlQU 
whatsoever  in  respect  of  the  letters  patent  upon  which  the  plalntilfa 
action  was  hrouijht-  A  final  statement  of  account  had  l>een  pre- 
»ei;U  l  t  j  the  Dtilence  committee  an  1  £'-i.  Is.  rctu'-ncd  to  the  Coiiiici', 
b.iii.;  the  Corpuratinn'.s  projKirliou  of  the  atu  v.iut  totitributed  for  the 
delcnce  ami  not  now  rvi[Uired. 

The  committee  also  reported  that  the  ecun  Jiui-^er  and  conJen-ing 
]ilant  were  working  satisfactorily  >itid  were  l  ire  tiu;.'  ,i  cun^idt  rible 
taring  in  fu:L  Uhe  connection.^  to  themtiui  uuring  the  pjut 
quarter  were  cqniTakat  to  4M  6  cp.  fur  lighting,  liu  8  e  p.  for 
radiators,  l,MO  8  a  p.  for  boIoib— t-jtil,  I.SjO  Sep.  lampi.  Ta« 
topoct  iMsaidopled. 

WML  AatM  miippiaa  Istanda  OaUu.— Tha  United  .Sutea 
e.a  "  ISnrnside,"  with  a  eano  of  6U0  knots  of  deep  sea  eahla  and  StSO 
knots  of  elullow  water  eahla,  it  engaosd  in  coonecting  ap  the  iilanda 
Ibnung  tha  Philipptaoi  ^^Ji^  atani^  ftom  Manilla. 

Tnk.— The  Ommeil  an  to  ha  aahad  to  approve  the  foUowiog 
scale  of  chargee  for  eteetrie  onnant:  7d.  per  unit  for  one  hour** 
m«ximum  demand  spread  orer  Ihe  belf-year,  and  Sd.  per  nnit  for 

all  electricity  beyond  th«t  aniinnt,  unle:<<  the  umouot  consumad 
exceeds  IfiijO  unita  (icr  half  year,  when  (he  price  is  to  bi  l^d.  par 
unit.  Tha  pricfl  for  current  for  places  of  wui-hip  ia  to  be  3d.  per 
unit,  and  for  power  and  heating  l^d.  Meter  reuLi  are  to  be  abolished. 
These  rates  are  tJ  come  into  oper.uion  from  .Ian.  I,  1901. 

Dinoar. — The  third  annual  dinnrr  of  the  I>aiigibn  I )avi««  Elec- 
tric Motor  Co.  (Ltd.)  was  held  on  the  12th  insL,  under  the  presidency 
of  Mr.  A.  Soancs*  iiawagiiig  dinalor.  The  gathcfigig  noBhcrca 
about  60. 


NEW  BOOKS  AND  EDITIONS.  . 

Thtfdllnnn}  Nrw  Boola  and  Bditim*  tan  ht  tAUnneAoftU  BttMltM, 

jr  dirf  t  front  the  I\iUi$Mng  Ofirai,  1,  i  and  .t,  Sttlitt/urif -court,  FUtt- 
Urtel,  /...•riu'.j-i  .  — 

"  LocAusATio.N  or  Faclts  m  Elicctjuo  Light  Mai.xh.  "— By  F.  O. 
Raphael.  Prioe  Ss., post  fraa.  The  book  deals  with  the  importanS saMest 
ol  Vnaluiliij  faults  la  eleotiio  light  and  power  oablea ;  and  the  vatMMS 

mcithnils  n(  iniiulattDU  t<-«tuit(  ar«  b«r«  oollected  and  di-cuiuiKl. 

"Tui  AiiT  or  Ki.KL'i luiLVTio  tiai'Aa.^Tios  or  .Metai.^i,"— .\  soixind  i«no 
of  Dr.  Cure's  book  i-i  nuw  n-ajj',  \>r\o«  li>(.  6il.,  imut  free  Thv  author 
ISSalS  fully  tioth  the  th«»r<'ti<iil  |iriin  I|i!ik  ctt  thii  art  uf  oleotrolytio  separa- 
licncf  Bketela  and  the  pmccicnl  nilw  and  Houils  of  technical  applieatiun 
oa  a  ootninnrctml  iPL-alo.  Tbe  w..>rk  is  a'iiipt^.xj  tj  the  use  of  the  miuiufacturer 
as  well  ikJi  *.nr  lauiiftit 

"KLBoraoxaaKKna  TnaoBT."— Bj  Oliver  Heaviaida.    VoL  i„  lU.  ad. 

ruL  II.,  Us.  ad. 

"El»ctkioai  TBrmto  rOB  Tblbobaph  EirorsKiei."— By  .T.  KHesi 
Vtmng.  M.  I.K.K.  TTw  sooiip  of  the  boiik  aims  at  fiirniAhinK  a  fulUir  tn-jit- 
men;  !•(  the- a-jbj.xt,  fniiin  the  BUind|K>int  "f  lUi? ')'.'!i  „'r-»li'i  Kn^'in^-' r.  than 
it  haa  hitherto  received,  whilal  it  endeavours  to  faciliiate  a  thorough  cum- 
■pshsaaisa el  the Iheerr  e(  testiBc aa.applisd  to eiastrisalliaaa in ffcBsmk 
baay«*o,  fidly {DoOratsd.  MsjM..  peatbsa. 

"WtULBH  TsuKRArHT  ;  9iT;yALUIM  aOOaa  SpaOI  wrraOOT  WlHBS 
STELaoraioWAvxa.  "  AK.  ul  tbeWorilof  Ucrtx  and  htsSnoocasorsi— 
By  Dr.  O.  J.  haipt,  witb  a  laiga  naaAar  ol  iUusttatidiis,  bringing 
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TRADE  NOTES  AND  NOTICES. 


nmiED. 

StUmiut  tf  Timt—LmmomtMt  [Ta$mtmit)  C6q>ortaion  iuvita 
tmdni  for  Am  npplf  of  SOO  dcetiw  meten.  Specifiaitiuns,  &c, 
of  Hr,  W.  Cbtia,  cite  dactrieil  enginca',  Lsnnce«toti,  or  from 
Mean.  John  Tory  k  Cck,  7,  Great  MFnahcttcMtreet,  Loudon,  K  C. 
Ttnden  direct  to  BIr.  0.  W.  Bocber,  tom  clerk.  Town  Hall, 
I<»iuie«»ton  (or  t  o  >I«Mn.  Tmj  k  Oo^  M  tSmre),  br  1 2  noon  of 
Afril  StlfM  AfrU  9  ■■  psftncHnljr  anagniwed),  tke  AiiTerti.i« 
neiiL  (Tae  poit  toLMUOMion  oMopim  abont  nx  wcein) 

Bonngh  «f  SSmttiMri;  (London)  rc(|uire  tciuieraliir  tli*  M>pl>ly  and 
•Mctiaii  of  a40(niw.U(rli-«pt'vd  engine  and  dynamo  and  aoeciBorie8,two 

vratcr-tabc  boiler*,  with  mecbauical  ttoken,  &e.  Specificalionx  can  be 
obtained  at  the  oflio«»  ot  tin-  coDtuItinff  eii|^DetT«  (Mrxsrw.  Kincaid, 
Wiillir  iui  l  Hnnville),  2?>,  Ureal  *itorg«-«lreet,  Westmin<ter,  ond 
ttn  kro  nil, it  be  delivered  t  i  the  town  cl«rk  (Ur.  J.  A.  Juhnson), 
Town  Uail,  Walworth-road,  S.R,  by  noon,  Feb.  13.  An  advcr- 
ticement  gives  further  partieuliuic 

London  Counltj  i  \m»nl  invite  tender*  for  tli«  »ii|ij.ily  of  two  liloi  ks 
(if  water-tube  lioiler;  requjre«l  for  tlie  electrical  power  generating 
<=!;itioii  At  '^1-  Cimlifrwpl!  <if]iot  r.f  thi>  Ounril'f  tr»mw":tvs. 
Iirnivin^T'  It'  .itui  -pi^.  ili..M-.i...:i,i  Ifiiin  (w:- 

engiiicef*  (iejmttuu-ut,  tViunty  11. ill,  H|iru:^  ( i.u-'lrrit*,  S.W.  Aa 
niWertiteiUPnt  contiins  further  pa:ti  ul  i:  -,  n:ii!  tm  Ins  ad<lre»*ed  to 
the  elerk  (Mr,  (J.  Ti,  (lomme^,  ahouid  he  dielivereii  at  the  Countv 
Halt  br  10  a.111.  on  Fek  ia 

lottdm  Coua/y  Cvmeii  Atgrlnma  cominiltee  Rqnire  tenden  for 
flactria  lightl*!  •radriw  for  their  CUybiuT  and  Haath  aiirlnoML 
Toitea  to  clerf ,  VWatarioo-placa,  Pak  13. 

Tbe  managen  of  th«  P^^ar  atA  St^iug  Skk  A^lnm  District 
invite  tendari  for  lundrf  work  in  eonnaetioB  willi  the  iaatallation  of 
the  electric  ligiit  at  the  Sick  Asylum.  Spedfieation,  &e.,  nur  be  had 
from  the  ollic««  of  Mr.  Robert  Ko«k^  dark  to  the  liano^ers, 
BnmUft  JUiddleeex,  V. ,  and  tender*  aie  to  be  daUvanl  to  Mr. 
Vbaketti  at  the  Ab^Ioid,  by  10  a  ni.  of  Acidaj,  Vib.  12.  An 
;  coatauw  further  porttculaii. 


Diitrkt  Cixmcn  teqalra  tendan  Ibr  1>nlet»,  ateain 
alitraataa,  aad  combined  vogincKlynamo  and  motor,  pipa  work, 
llBltMJ,  and  awitchboarU.  SpociGcations  from  the  ofti  :e  ol  the  con- 
«uItiDK  tneioeer  (Mr.  Reginald  P.  WilFoni,  Vict,  rii-stret-'., 
London,  S.\V.,  and  tenders,  ad4reucd  t  >  lUi-  cUrk  (Mr.  F.  >t*reD»i, 
Council  OfIic«t,  Beckonham,  by  Feb,  S5.  An  adrcrtitemcni  containa 
additional  particularr. 

iralUuey  District  Council  require  tenders  for  extension  of  engine- 
house,  Lancashire  Wniler,  condensing  apparatui,  water-cooling  tower, 
orerhf  id  triivflling  ,t<ieip,  pi!;iiie«  an.!  (iyri'ifiifii,  "  I'lliv-',  i-i'iniomisots, 
!inJ  trinnfoi  111'--."?.  An  inlvfrti.'^Jmeiit  ouiiuiii*  I'.irlhi-r  {i.u'liculars, 
and  spevilication-*,  Ac,  may  U'.  obUliitd  IV-j.-ii  iL?  i-ii|^irir-i.-r  .\lr.  J.  II. 
(.'rowtht'r'i,  (ire.^t  Flnat,  near  Birkenhead.  'i'tiiid.Mi  mii^t  ln-»eat  to 
Mr.  H.  W.  tJook,  I'ublic  OIHce»,  I'lgremuat,  by  iUt  lOSt. 

IVaUaitf  JJntriet  Ooancil  also  invite  tenden  fgir  the  erection  and 
eoBi|ilatkitt  of  ear  ihedH,  atorua,  work^liop,  and  dwdlsDg*  at  their 
tramway  depot,  Sea  View-road,  Liscard.  Drawings  can  be  seen  at  tbe 
ofRcts  of  the  cagincvr  (Mr.  J.  11.  Crowther),  tiraat  Float,  near 
Birkenhead,  from  whom  siieciC^Mtioa^,  can  also  bv  obtaiae<!. 
An  odverti.'ieiuent  contoinn  further  particulars,  and  tenders  must 
scat  into  Mr.  U.  W.  Cook,  Public  Otiicas  J^niDumt,  by  Feb.  i\. 

Snthaaaftvn  OtrpoiaUcn  invite  tcoden  for  dte  aopplf  and  anetiou 

of  car  bodie*  and  trucks  and  motor  e<|uipment.'«  Sjx-^ificalions  may 
be  obtained  (after  2Hth  inst)  at  the  offioes  of  the  l>ot«ugb  engineer. 
An  advertisement  givci  further  parcienlaWi'  and  tenden  must  ba 
lent  in  to  the  town  clerk  fMr.  R.  R.  Lintlnne)^  llttaiaifalOflca^ 
Southampton,  belbre  noon  Feb.  1 1. 

Bnttal  Electrical  committee  invite  t^ndertibr  coat  caavejon  and 
elevators,  cool  discharging  plant,  iucliidiug  lioiiti  autontalic  weigh- 
ing machine,  tower  and  bridge  over  roadwM.  Speci&cation*  from 
ci^  electiical  cnnneer  (Mr.  H.  Faraday  FroelorX  Temple  Back, 
BrutoL  Tnidaii  cu  aooB  of  F«b.SL  SeendmitMcaeBt 


HvU  Oorjioration  WoAs  committee  reqaire  tandn  far  tke  supply 
of  a  multipolar  generattw  to  be  coupled  dilwl  to  ■  Bdliss  higb- 
apoed  cDginc  BpeeifientioDs  from  the  titamnr,  Tom  Uall, 
Hull,  and  lenders  (addiCHad  to  chairman)  to  bedaliveNd  at  town 
ckrk'a  office  btfoMMMB  an  Feb.  tt. 

Xaiy  XMaM  fiiriitet  Oonaa  nqniia  tandata  Jbr  the  following  work 


ill  oamiaetlein  with  tfcifralattrieifaralarion;  MPiadnean,  itaaangi 
djmamoi,  and  •vHekknid.and  (A)  feeder  and  dfaHOnHanctlita 


conversion  ef  afnat  lamnai  An  idvaitiianMnt  nivaa  fa>tbar  jtii^ 
tiotiUr',  and  tendcM  mou  be  in  to  tin  OMindlvfleaa  \f  noon  of 

Feb.  la 

JSiirita;  Town  Co^iacil  require  tendaia  far  eBfjinW  and  dynamoi 

(two  sets,  each  of  about  350  it.  I' )  and  Lancaihirf  bijilers.  An  adver- 
tisement contains  further  particulars,  and  specifications  and  drawings 
mar  be  stcii  at,  but  not  obtained  from,  die  »flim  of  Messrs.  Kennedy 
and  Jenkin,  IT,  Vic:ori*-8lrvct,  \Vc»ttnin'l  r,  S.W,  Specifications 
con  be  obtained  from  the  town  clerk  (Mr.  Thomas  L.  Qalbiaiib) 
Town  Clerk's  <Mtt,  SttHinft  wliatt  tandeta  mut  bt  ddivaied  Iw 
Feb  i:.. 

T!ie  1  ■  iporalion  of  the  r^y  il  I  iirk;li  ul  A  i  rjV^Wy  require  tenders 
for  drj-bcick  mirine  bjiler*,  with  tii'juaunij^ 'i  • , 'm'  n!t*rnativc 
tenders  for  w.tter-tobe  boil«rs  will  be  comi  li-iv  1.  Sp-'  iti-  iUon* 
cso  be  seen  (but  not  obtained)  at  the  offices  of  cun»uitii>g  engineer.') 
(Messrs.  Kcnnf^y  and  Jenkin),  17,  Vietoris-streit,  \Veninio.i'er, 
S.\T.,and  tenders  must  be  S'>nt  to  the  town  clerk  (Mr.  Wm.  I<. 
MndndoaS  Ooondl  Ofixs  K  ik.  j>i  ly.bf  lOnm,  of  Feb,  An 
adrmtiaement  eOBtaina  fnrtht  r  pir.xnl«r!k. 

/>/:N'i'ir ,1/4  ( '  iri'  r.>;i;'ii  invil./  ti  rid'  T'  f  ir  \\:\  tdudric  lighting 
iti^UliitUuii  at  iLe  public  bath^  Porlubeilj.  An  uivt-rU^rTuraC  gire^ 
further  parti>:ular.s  and  speciticittioiif  may  l>e  obtained  of  n..>idi-nt 
electrical  engine«r  (Mr.  F.  A.  Newiuglou),  D^wor-pU'^e,  Eiinbui^It. 
Tenders  to  towii  elerk  (Mb  Ttoi.  Huiter,  W.&),  Giljr  Gbaabui^ 
f-dinburgb,  by  11  a.B.  Fell.  6. 

fdmiwyb  CMpofatigo  inidte  tcndna  for  cngtae  and  dfnaiBO  tut 
HeDondd.raad  eleetricity  atation.  Tenden  to  town  derk  ny  Fbtn 


tht-  supply,  delivery, 
distributing,  teat  aud 


drawiog-iu  aud  j  .iuliu^  uwmpkle  of  feeder,  ui.uiuuuu^b 
talifbiMM  cab'.en.    Teuour!  to  town  clerk  (Mr.  Ffeands  J.  nUtttaaJ^ 
Town  Hall,  lirightol^  by  4  p.UL,  Feb.  14. 

Brighton  Corporation  also  invite  tender;  for  the  Bn|lf]y  and  cno- 
tion  of  Gv«rii«»id  t#olky  cooKtructiou  nnd  cjuipnMnt  of  tiamwi^ 
routes.   Tenders  to  town  clerk  l>y  4  p  in.  Feb.  14. 

Jlriyhton  County  Borough  C^>uncil  invite  tenders  for  tbe  Bonply 
and  erection,  by  nist  A  n.'.,  nf  Iminway  pt^^nt,  inclndint'  'li  tliree 
direct-coupU'd  ■■>iiii-uiiii-»i.utiii  .-Iimmi  dyn.itno*  :' W ill-mi  fiigiiK-*), 
(2)  tramway  «uitt:lilKj,ir4,  (3J  uegauve  boo«t«r.  leuders  W  towu 
clerk  by  10  a.nu  2Bth  inst. 

fFitl'in  Y.\':~\ik  LV'T'linK  !  Trimways  committee  incite  tenders 
for  two  •  1  an  ;yu,\ni  -,  twn  Kirting  condensers,  and  cast-iron 

piping,  woldi  d  'lir.'^v  -Udni  pipinj^,  switchboardi,  feeder  Kwter? 
and  battery  tiiilkt-r.   'J'euik'iv     borougli  electrical  orj^dnetr  by  Feb,  i; 

ly^igan  Cv^rpor^tiun  re<|Uire  tenders  for  the  supply  of  genera! 
stores,  including  eleclrieal  aoeenories,  carbons,  Ac,  for  their  aiaitrie 
lighting  and  tramway  depattmcnt.   Tenders  by  Feb.  2. 

A'rtnlttH  Tramways  committee  require  tenders  for  the  electriiit 
e«iutpment  for  their  lUthiog  Station  trimway  route,  csmpritinj  the 
supply  and  erection  of  all  overhead  material  (poles  being  provided  by 
the  Corporation),  and  tbe  supply  and  tsviag  of  lead-eoverei,  popji 
orAbieiMuktedcablea.  TenoMBtodly  eleetdmlangUiMi^aleeSntttj 
works,  (Vittnn-iitreet,  Aberdeen,  br  noon,  Felh  IS. 

Ahtrdetn  Electric  Lighting  oonunittoe  wqiln  tandsnibr  anffan 
conden<er<i,  air  and  circulaSng  pnmpi.  Thndws  to  d^  eloelrieai 
engineer  by  noon  of  Feb.  8. 

Wim¥*h%  Urban  District  Cjoncil  invito  tended  for  steam  and 
exhaust  pipes,  vVc ,  and  moving  two  boilers,  feed-pomps,  feedwatcr 
heater  and  stomse  tank  ;  independent  sarfaoeoondenslDg  plant ;  and 
Ibe  supply  and  erection  of  two  water-tub;  boilers.  Tndara  (addmsid 
Chairman  Klectric  Lighting  committee)  must  be  ddlivma  to  elerk 
Mr  It.  II.  a  fioUcrwOTth),  b/  noon  F«k  1& 

/'<jj>r<«'  (liOodMi)  Qnardians  invito  ttnden  for  Mekwerit,  Haas 
and  settings.  &&.  for  two  Lnaeashire  b-tilers  and  am  aeonamiaBV 
Tendeift  to  elerk  (Mr.  G.  If.  Lou^h),  45, 1'ppcrNoMlMlieet,  Pdplar, 
Lmdott,  E.,  hy  0       Febk  (L 

AlsnnMnoNlbOorpimtiott  regain  tkne  4r»nnos  and  twv  ataan* 
drifiBaarlBoa«ond«H««b&&,, nlioJialcatrietnBuan.  Tndanlif 

Hardiii. 


Oreat  I'arjiiouf^  Carptiralion  iorito  tenders  for  two  water-tube 
boilersaod  two20Okw.  bij^h-apaadoontinaons-enrrsnt  steam  dynamos 
for  electric  traction.  TsiuiaM  to  town  darkls  oiflie^  Town  uaili  bjr 
noon  Feb.  &. 

Qrtat  Yarm/ra/CK  Osnpomtion  also  reqaire  tandan  for  about  80O 
tonadf  itcei  giider  tramwaj  tailn,  Tandem  bj Fak  & 

Amttjorf  Tramways  committee  rei(niR  tenden  lot  tnatatbllbr 
daotrie  tramways,  iacludiog  poles,  brackets,  and  ■cmUli  baaaai 
trolliurwiNk  troilejr  win  attachauat^  (ilvainiaod  slasl  «ua,  and 
aection  besai.  Tteden  to  town  idack,  nj  Slat  init 

i^tmderlcaU  Corporation  invite  tender!  for  condensing  plant  and 
cooling  tower,  secondary  battery,  main  awitchbaord,  aud  tavsUing 
i,  Tsaidan(nddiosisddMdfnMm«f  Lij^hting  eamwiliaa}  to  the 
datkbyaoonFibkl. 
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OUBuM  Corpnratioa  reqiuN  tnhn  tot  two  930  I.K.P.  fii^n«fM>^ 
foor  ItSOD  La.r.  enpnes,  each  dbtct  eowpled  t«  k  oontiBUmU'CUfiiBk 
djawwi  .TwdostoMcA.  JkBdiiw,GMCBd  Water  olBetakfHdfanB, 

fflaHwOMpomtion  invila  tiatai  te  rtMl  ttfliiglit tmck  nik^ 
«ar*M  MJb,  nih-pl«t«»,  and  ■tfd  tie-tan.   Veodcn  to  clwk  1^ 

HariPM  OdUfniHtiMi  nqvin  toiden  for  siokuig  •  bon  hob  at 
thdrdeetddtynotlt*  for  anppljriag  »baat  SCyKlO  galloM  of  mter 
pvluHir.  Tendos by nota Wtli imt. 

lUinfiton  (Ixtodon)  Borough  Coondl  iavttt  Undm  for  omUmi  of 
watt^r  tower,  tankf,  ^.c,  at  their  tiMtxteitr  works,  KJen  Omre, 
HsUowiv,  V.  Tenders  by  Feb.  12. 

inoe  the  coimcii  choia 
■ad  utha,  Tandm  to 


IfUlMTtoWll  OooneU  require  t«nden  for  Ml 
Ixr,  tam  IttUi  fm  lihrarr,  com  eadiaan  ii 
tun  didt  (lb.  GaoLBeU) V  *  lun.  Hkai  4. 


AiKijpr  OBzpoation  inTite  tnAnt  fa  Ikiw  high-speed  tiiple 
«ipnnoa  rtMiii  dvBMDM.  one  haluieer,  and  one  motor  generator. 
Tenders  to  town  clerk  by  Feb.  9. 

Satt^tea  (London)  Borough  Conncit  invite  tendcn  for  ordio&ry  an<  t 
It  alaetrieitr  meten.  Tfadan  to  torn  datl^  Xwupipal 
,  lAMBder-Ull,  aw.,  before  noon  Fek  1. 

Canhrbury  Li;;hLin;^  cnnMiiiUi'c  inviUi  ttniiers  for  Vmilur  nnd  eegine- 
hoOfC  plaul,  cuu-kiisiiin  3[)i):iritU3  and  jupewoiii,  and  extension  of 
awitchboard.   Tenders  to  tuwn  clurk  by  4  p.m.  30th  in:-t 

lyondmt  f^rKfi"!  fy'/>ar-1  \n\  itc  Unilcrt  for  .-l-^'-lriral  snpjiliL-s  fur  tlitir 
trainiDt;        "  .Sl)Mf;i- -l',!!;. Teodcnliy  2  jmh,  Fuli.  tl. 
^  t^aUbouTD*  Klectric  i.iixht  committee  retiuire  lenrler*  lor  the  erec- 
tion of  electricity  »tatioQ  uuildinga.    Tencieia  by  Feb.  4, 

The  UanaganKnt  cominitlce  of  Jlaliinatloe  (Ireland)  AiiTlam invite 
tandMaibrelwtric  lighting  at  new  hospital  block.  Tenders  by  Feb.  !>. 

Tender*  are  r«<jnirtd  for  the  uroclion  of  electricity  nipplr  ^tiiiiou 
bwitdinK*  by  the  fFAif/'y  Council.   Tendera  by  Fcb."l2, 

Barua  Di.ittict  Council  invite  tenders  for  wiring  their  electricity 
•  worki.    Tenuera  by  FeU  11. 

I/umity  CorporAliou  re>{uiT«  tenden  for  *  tntatiiiB  awiteliboatdf 
Tenden  by  Feb.  7. 

SoiitKend  Corp3r.ition  require  tenlen  for  foar  electric  motor  ears. 
Tenders  by  Feb.  C. 

Tyntmoulh  Corporation  invite  tenders  for  a  4li01tir.  ataam 
dynamo.   Tenders  to  town  clerk  by  31st  insU 

Ilfard  Di«triiot  Unncil  io?ito  tcaden  for  tlte  electric  iLsbting  01 
the  town  hall  and  ]Niblie  «lHaca^  Tandcn  to  chairman  by  31»t  in.it. 

Lmdi  T^ammy  eonBittea  iwniiia  Icndan  f«t  polaa  aad  bnoket 
atiM  for  carryisg  oraibeed  deotne  yrimu  Teadenby  & 


JVaia AaA  Wtk$  Govanittent  will  taealf*  tiiiilaTi  «p  to  SilSj^m. 
oTTUi.  tt,  for  te1«Krmph,  i«1eT<hune,  and  aUelrie  light •nateriaT  fur 

the  years  1001-2.  The  <:un<iitioas  of  contract  can  Ij«  exiuuititd  at 
the  Commercial  Intellif^ence  Branch  of  the  Board  of  Trails,  SO, 
Parliament-street,  Ixjtidon,  S.W.  Tend|;ra  are  to  b«  sent  to  thi- 
Public  Service  Board,  43,  V'onng-st.,  Sydney. 

.Vctr  SotUh  M'lI'A  < enimcnt  alio  invite  tenders  for  supply,  delivery, 
and  laving  0!'  I'l  >iic  -j'*  n.ili  •  ■  t  (;,6i)0-volt,  tbree  o.jre,  lei«i|-.»heatbeil 
cable,  tO(;etlier  with  ihr  Hhr.'n.sxrv  trminhin?,  iillln^^  in  f<imp>nn<1, 
S[n-riri«at.ions,  iVt,  iJi^i  I  ■'  Mlj:.iir.  il  at  till!  tle>  trii'.il  ■.■vn:uft  j  ^ 
oltice,  I'hiliip.Ktrifct,  Sydney,  and  tenders,  addrcised  to  the  itaiUay 
Commiwioners'  <  >ffifli^  atiilm  »<*Mti  8jdiM7t  tav«  to  ba  dalitanil  by 
noon  of  March  4. 

'I  t  iifltTfl  ar-' ;i,^ain  invited  until  Feb.  ii  by  the  .S'rraini;  (Belgiutuj 
Murjii:i[.al  Cuuni^il  for  tlie  conccsfi  jn  f -r  constructing  and  operatiD^; 
ani'lL'  liic  tiiimway  'i>elw(.'>jn  L;i  C'hal'iiR'Uc;  and  Val-^t.  Litul'i;rt. 

Tendeii  aia  msiitid  uiail  Felt.  15  fur  the  supply  of  75,000  art 
lanp  carbons  by  the  lleceiver  aaA  l>iieetaKl<aenl  of  Oootncta 
(Ifr.  C.  Gutt),  Valtlitt,  Malta. 

Tenders  are  invited  until  SSth  prox.,  bv  the  Atcanc  (.Vlbaceto, 
Spain)  Municipality  for  the  concession  for  electric  lis^hling. 

Till!  l  iiTLii  r  <;cncral  of  Marine,  I.Uhon,  requires  tenders  for 
&!)km.  of  galvauifcd  wire  of  4ffiU).  diameter,  and  S^km.  of  3)mn. 
diameter;  alaft tctegnfihie aceaHoricik incloidug Lecwi^ 
T^ndan  bj  30th  iait. 


Bano^te  Town  Conneil  bave  aeeapted  tha  trader  of  Mcnrr. 
HaUaerorlh  Sc  Son*,  Bradford,  for  the  rapply  and  erection  c  f  two 
IXBetahire  boiUr;,  with  fittings  complete  .^nd  economiser  :  Boilers 
£l|632,  Ran^way  £10,  i^ettings  .i'£tO,  tconomiser  £IH4,  economiser 
settings  £120,  total  The  foUowioK  lirnis  aUo  tenderctl : 

Danks  &  Cu.  £2,6S.'.,  H.'iwfciley.  Wild  A:  Co.  i'i,i>(W,  W.  Wilson 
&Co.  £2/»4«,  Vate^  an  l  Thom  £i,."i2-l,  Tctlow  Bros.  Ci.V*6.  lU, 
J.  and  J.  Idir-nfiel  l  lii.i.M,  Hick,  Hargrtiivcs  &  Co.  £::,41' \Hfy 
Bro*  £ij|410,  A.  Anderton  Si  SaoM  £ifli!i,  J.  Muisjjrave  &  Cu. 


^Ijm>  4s  TiMlan  Uouted  £2  230,  W..  Atoott  &  Co.  £2,200, 
VmAUaimmm  k  On.  £S,18 1,  Cloytai  k  Baita  £iM6,  It.  Taylor 
tt  Bona  OfiM,  0.  Atkioeoa  £T,0aL  V.  B.  WilU  ffltUtaiK 

Bit^iton  Corporation  bare  aeet^ited  the  tender  of  tba  Uaioa 
CMt  Co.  for  thesopply  of  cable  daring  the  yeir  1901.  Tha  com- 
puv,  vboita  tender  was  the  lowest  subnitcted,  are  to  "supply, 
mtwar  Md  maintain  such  qaautities  of  cable  of  the  several  si/'es 
and  de«cription>i  «tf>eciGed  in  the  amended  apecificaitiaii  annesa) 
to  such  teij'i^r  .1^  iniiy  be  ordered  by  the  elactmal  OglMat duriiv 
the  year  ending  Vvi.  31,  I'Wl,  at  £11,98«." 

tlreenock  Town  Council  have  accepted  the  tender  of  the  Indii 
Rubber  Coni{mny  lor  the  avpptv  of  a  3(M>kw.  steam  djiuuao  (Bdvcr- 
town  ivuiiiiiMi  rcct  coaptodtoMliwtliica^fliBdartnplMKpaiiiioB 
engine)  at  £3,20i. 

Uford  S-:h3ol  Board  have  accepted  tlie  ii  n  k-:  of  Meaira.  Spurgeon 
&  Co.  for  wirin;;  '.lit;  W.;V..:r-gT!i>Is  soli  lol  for  t-li.-.  Irl:  I'lsiitilH:  at 

BANKBUPTOISa,  UQUIDATIONS.  &c. 
Claims  against  J.  1).  F.  Andrews  &  Cj.  (Lti.^  ard  to  be  sent  hy 
Feb.  15  to  the  liquidator,  Mr.  W.  H.  Kiuj,  13.  Bi»inghall-strect, 
London,  E.C. 

Ic  has  been  resolved  to  wind-np  Sax,  Slatter.  ft  Ojl  (Ltd.) 
volntitarilv,  and  Mr.  A.   A.  Vcaunn^  fl,  Onauaai-lNijldiiqp^ 

Basuigball'Slrcet,  E.C.,  i-^  li(|uidator. 

At  the  Bradford  Bankruptcy  Court  on  Wednciiiiay  Arthur 
llu'lsnn,  flecSriea!  eommission  axeul,  Pii.cjdilly,  Bradford,  under- 
weac  ^hiLIk  vxiuiunution.  Debtor  cotiLiimtiiM!'!  business  eight  yeard 
ago,  andlhiTu  non  n  <!cli;i>iify  rtf  £1"J  no  liabilities  amou'iting  tn 
£121.  lie  hud  h  id  tliri-c  ii^iL-ticii-.v,  lu,>  nl  which  hod  produced  .1  ;.;ri...il 
weekUineomo,  but  Lke  Uiiui  proved  unsuxeaiful,  Uie  debtor  having 
kiat  MOO  hf  It,   Kxaminatiou  closed. 

Sale  by  Anctioo. — Messrs.  Wlnvuley  Kirk,  Pric<j  i  Co,  uotilV  the 
sale  by  auction  on  Tuesday  and  Wednesday,  Feb.  (>  iiud  (i,  uuon  the 
works  premises  HaimBbol  Vansion-yard,  B(u»k- street,  London,  W., 
of  the  entire  contenta  of  Iha  works.  Details  of  the  plant,  machinery, 
Ufnaiu  asd  aaaaaoriaa  Indnded  in  thia  lala  are  given  in  an  advar- 
uwmeiit.  Cbtaliognaa  wfll  shortly  be  ready  and  will  he  obtainable 
of  the  auctioneers,  40,  Watling-street,  I.ondnn,  K  C ,  and  AU<iTt- 
s<|aAre,  Manchester, 

.Mc-.*rH.  Wh(;.itlcy  Kill.,  rncc-  S:  Cu.  will,  .it  tli.?  K-iii<dii>^i<>u  of  the 
al"i\-i;  .vili'  ..n  NW'diiftd.iv,  Fob.  ulfcr  f  i  ili-]>ij-^.il  lu  uin'  ]■.(.  »  fine 
\ii  N.H.l*.  UrtMsliiy  i.-nfjim.-  hiivin^  two  I'vl.iidcrs,  twi)  llywhaels, 
auxiliorv'  starting  Ln;.'iiK-,  mi  i  u  CMiupN'tc  PiW^uJi  KA<-])['jJucing 
plant.    S;)me  fnrth<:T  parUcuiiiu-.5        in!  fimriii  in  an  ailvtrt isciuoat. 

Plant  for  Bala. — Messrs.  Wekr  mid  rn-,-,  12;4,  Vict«ria-rui  I 
Darltngti'Ti,  have  f«ir  »s1b  four  it*  nf  vertical  martue-type  Iriple- 
ev[an.iiiin  tufiini.-?.  An  A»iTi:rli-,<-m<Mit.  gives  additional  informalion, 
and  iiirthor  particulars  can  be  obtnined  from  Mesara.  Wake  and  Cirr, 
l)arliqg(egM*lbL  thm.  W.  Waid, Sb(lM4  , 

looaMtimbaihnvUflhMialiiaaikb  Andicatimtollaiua,  WaSa 
and  Can,  1>td&q|toat  arte  Ifr.  Tboi;  W.  WaidtSheSeld.  • 

Kew  and  Improvad  TelephoaelflitnUMBto.— At  the  meeting 
of  the  Royal  hi'ititutioii  on  the  18th  tnat,  IfaiKi-.  L.  M.  Ericsson  £ 
Ca,  of  Temple  chaJiilwrs,  Tti -I'l- -.ivoiinf,  I^ndoi>,  T..C.,  -,'1.  a 
collection  of  telephoivc  iustruim-rit  iniriTirr^l  wbic'i  m\t.-,  m  adiiiuon 
to  many  examples  cf  the  wi  U  kn.mn  ,i;.(vir-itui  in  ^H.-nunil  n*>!  in 
tliij  conrilrT.  mme  new  inilrmner.i".  An  eiicluKcd  iiuiijiielo  LiIjIi- 
rot.  with  ail  working  parts  well  protected  :  n  niiit'tn  to  w  ill  >cl  mi  !>• 
tiilir.iT  of  I'lCtul  and  vulcanite,  for  nsu  in  Indi*  iiid  uliicr  tr  ijjiiAl 
cuuntrles  ;  and  a  ver)-  coiiipacl  battery  ringing  wail  s«i.  lor  othas 
use,  were  e^hibitc<l.  I  ntereomamnlaaHan  Jaatnuaenia  both  tjr 
wall  atul  table,  and  plug  awitdm  for  imilRllitiooa  np  to  00  tinea 
wetesh«n,aaweU  as  a  Minbar  of  portable  inslrumenu  specially 
adapted  for  militaiy  use.  Theee  latter  included  tl.tcc  pittems,  ooa 
of  which  was  a  very  small  instrument  for  sounder  telegraphy.  Theee 
instraments  have  ueen  in  use  in  Sjoth  Africa  for  the  pAil  li  months 
under  trying  circnrri^lan  niid,  we  tiTw  iI:f^<rtnl■■^,  !;i>ve  given  every 
satisfaction.  Toredure  ihc  fi.'o  01  thi^  cl;i^f  ol  iiihtrnnii-ut  to  the  lowest 
possible  dimen-'ions  t'di.-ro[iic  li;in  1  niirr  ■piimU'"  ,iri:  i-m[iloy<<«).  All 
automatic  switch  wa?  ^liown  iu  ujnTiU ion  tor  six  rm  lrtlliiM:ir.:ilit». 
This  is  iiiteniJed  for  amail  outlyug  pW«»  <"  'nr  tuU  rate  *ul-;riberB 
in  a  district  where  the  telephone  is  only  Lttlf  nHed.  Thi«  awiteb 
isconue^ed  by  one  line  to  the  neatest  exchange.  The  subscriber 
cdla  tfca  CKmnge  in  the  ordinaiy  nay,  but  the  switching  is  elfectad 
ffoni  tbe  emhan^e  bv  mcana  of  battery  enrrenta  and  scnsltiva 
^Wonometers  and  iclay  arrangeiiienta.  A  new  penny-in-the  xlol 
instrument  for  tuU-iato  aiibscribcrs  was  alto  shown.  Amongst  the 
i<«i'itchboard  instruments  was  a  >  umbined  indicator  and  jsck  wliii  h 
aclt  a^  a  selt'-realoring  iiidicntor,  and  at  the  lame  time  dues  no:  t.iki- 
ap  more  ire  th:vn  an  urdiuaiy  indieator.  A  coUection  of  telephone 
relays,  i.irk^  -tn{><  ^ t  Ui ri,'a  ankaqgHi lifUiiiiv anwitaM  a>d fiHii| 
completed  the  display. 
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Inverted  EncloMd  Arc  Lamps.— In  rcfrrenee  to  tbt  note  wtich 
appc«r(il  in  nnr  is«iie  of  ilie  lfi;h  i-pn-^f  IS'i),  on  the  ••nbj«:t  cf  th« 
invtrtf  il  am  liiiip  pUctd  npun  ll.  iimkrt  li_v  MeiRW.  Johnson  miJ 
I'hillips,  Ui«  ("onipi^ni.'  LamjMs  ii  Arc  ,)iiniiiii>,  35,  Rii<!  de 
liigni  lut,  Vxr'n,  i;i;<.iin  m  tlmt  frnni  tlie  oji  uiiig  of  the  Pari*  E»hi- 
bition  uf  \iKo  au  invvirttd  endciiifil  arc  lainu  of  tbc  Jiuidus  type 
whitnted  at  the  conpan^'^  itnd  •!  th*  cxaibitiga.  The  eompeny 
cltiin  priority  for  the  prodiKtiein  of  endi  a  lunpi 

In  tx'plv  t-:>  I  nr  inijiiirii  M«  ^=r".  Johnfr.n  and  Phillipi!  inr.>iin  u* 
ihril  s"iiic  'j(  lli-ir  inreittd  enclosed  arc  laTupn  wrro  eupplkd  to  a 
London  Pol}l»chnic  for  usa  in  the  drawing  roonK  '  f  lli.'  l«»tiliUion 
long  ]>rior  In  l\iv  conmii'nrctnent  (  (  (he  I'sris  Exhil  iti  ri,  nid  that  it 
eras  only  weal  vC  time  and  extteme  jncMute  of  work  that  preveatel 
ihtm  poblteUBgcarlier  inlonuatien  of  tUa  imetotiait  developqieDt. 

"Ven"  Belttar— ^etm.  Pleoing,  Birkbj  and  QmAM  (Ltd  ), 
Wiat  Oiove  Uill,  FTalifax,  fMWald  a  new  pamphlet  on  "Tenn  ' 
Iwltin;',  wliioh  is  claim>^d  to  be  the  »trOllge«t  ComjUMitv  textile  belt 
<m  the  mntkel,  and  nUiblc  u«  a  hcut,  eteam,  Oil,  arid,  alkili  and 
water  prtHjf  diiving  bind.  The  pitnpliU'l  i;ive»  .i  <|U*nlity  ol  informa- 
tion ia  Ji  fUiiill  compii's  on  tbc  ailbjetl  ul  "  Te^)ii '  twit",  and  tabu- 
lele  l  i'tatenicnt'4  ^ive  (MirCiculArii  of  ii.r  ,  »]iproxiniat«  itet  wcighti, 
leii>il«  te<t»,  v\:ir.  A  Inr^t!  niinibrr  of  (e^tintouinb  fn>ni  oicnot  tliia 
bcdling  imltiy  tt>  ill  ouiubiliiy  for  a  v*riety  of  use^. 

Are  Lamp  Outeiiii  md  Etoetrte  Ughtiin  Aeeaawiries.— The 

Eleclri':Jll  <">.  (onvurd  price  litis  S»<.  0  and  7.  No.  0  dvils  willi 
arc  laniji  t»rl<i'ij»  f(ir  "  Lun*  '  Unu",  end  Np.  7  with  n-ifety  lusn", 
catonU,  foee  faoarde,  eeilii^  roMie  and  (mc  wiret.  TbelHteeientrll 
get  vp.  Mill  ate  admtiatily  amngad  br  fiuQities  of  tefeNoeek 

Bpttein  Batteries  — Meur«.  W.  0.  Uoop»r  tod  Robina,  of  Staf- 
ford, it»a»  a  price  but  of  K]»iein  idearic  »ture^e  batterice  for  whicb 
they  are  tbe  aole  licenj-'f*.  S|Hci«l  attcatioo  n  called  in  coDueelioa 
witb  che<e  batterin  to  i;  :<jperSi  patent  battery  eoanectien  by  wbttlt 

it  is  tluimed  that  any  pUte  in  any  cell  can  be  reinoTcd  and  reuoired 
in  a  few  inimilt*.  Huh  phite  hai>  a  jaw  formed  on  it«  lii;;  and 
tbtotiub  the  jmrB  in  pushed  a  loid  coiteHl  pin,  while  tpiciti;;  waOierw 
keep  llie  jjws  in  posiliou,  and  tbis  whole  u  tightened  Up  by  patent 
nuls  jai(  •-■rvir.in  to  any  uction  of  the  acid.  We  h»v>!  r<..vived  a 
fiinipk  of  the  bili.  i  v  r nnvctin;,'  boU  with  patcti'  ji  it  •  \v  i.  li  arc 
uwd  in  ptji-e  nf  lliu  ordinary  bra?s  bolts.  It  i<  certainly  an  iniprovc- 
menton  the  latter,  u  fvalure  Wxan  that  tbc  end  of  the  aKrew  ia  not 
expose*!,  but  is  lovered.by  a  head  in  tbe  ceutr*  of  the  nut.  The 
niiti,  i:  is      1^  ^     1         iu  itronf{  acid  without  feir  of  corrodoii. 

Water-Power  Electrical  InstallatioDS.—  In  a  wcll-i^jt  up  publi- 
cation  i.uued  by  Me«<r«  (idbcrt  (iilkcj  &  Co.,  Canal  Irnnworku, 
Ker.<ijil,  ate  ^iyen  illu'traltd  dcfcriplions  of  a  number  of  in>tdtla- 
tionii  rarrie«i  out  by  this  linn  in  connection  with  tlie  ilevclupment  of 
water-power.  A«  uur  rtadcts  are  aware,  Messrs.  <  iilbcrt  Oilk^n 
Co.  have  Ikcb  activeljr  cngt]^  fee  nai»  yeais  in  deaigning  and 
carrying  cut  work*  in  cennectioiB  wtib  tbis  dereloipment,  and  of  late 
tfu  .mpany's  bu'iurx^  hivi  felt  the  iniptil.se  of  tbe  increased  use  of 
I  [  •  1 1  .city  08  a  nu-ruia  f>f  prtviJini;  liKbC  an<l  of  tMnnniittinK  power. 
In  luuty  iuntjnce:«  the  aluption  of  electric  lifting  and  tbe  applica- 
tion uf  electric  driviUii  would  have  been  IIBUH>Di:bt  of  but  lor  the 
facililita  of  water-power  genctii'ton,  and  the  obji»ct  of  the  present 
]  rijphlet  is  to  place  befoif  tin-  p  i'  ln  v  il  ii  -  •!  ;ho  mniiy 
jii.pnit.ni?  in'fallation.*  which  liavi.  l.tfii  i  lli  ■jed  cliieriy  wuli  turbinej 
a-  llij  ^..•i...r.i'ii].;  machinery.aUhinuK  tlit  lirm'a  oin.TaliiM.-  1;  r.':  no' 
by  any  means  been  confined  to  tbia  eiasK  of  work,  A  large  number 
(M  emeilewt  pvote  iMnitnitiqaa  ave  sTen^  attd  fdiUa  ua  Rnater 
nuaber  <if  tiia  iaateUaliaha  dttetibed  batM  baaa  aanicd  out  kt 
private  panoMt  tbe  werha  at  hfjilitoii  and  Catloir  ([itilaDd]  an  el  a 
pablie  coaiaeler. 

Calendars.— A  HJieful  inetal  de»k  «tand  r  I'l  r..!  .i  I  r  .  i.  f  i- 
Wiinkd  bv  the  Electric*!  tiupply  Co.  iiO  .wl  Bl,  Hatton-gdrUM., 
liOodoB,  B.C,  The  calendar  la  prinlta  oa  tbe  face  «f  the  metal,  xu.i 
vlll  doubtlMB  aland  a  fall  year's  vm. 

Exporta  of  Electrical  Apparatns  and  Hateri&L~The  following 
liatgiveaotliciul  particulars  of  the  exports  of  Britush  manufactured 
electrical  apixiratiu  and  mat«rial  <iucludiU)!  tel«p«pb  and  tcdephoue 
whe  and  matcritJ,  but  nut  including  electrieal  inatrumeuta  or 
iiMKhiB(%  wUdi  aNiMtaepkiaitelf  epaoUM.)  llmu  Jan.  16  to  Jan.  a, 
with  the  porta  of  dodDatioa 

J/rka    .\|.=  \ntiiltii,  £15  ;  Town,  £15J ;  Durb.m.  £731  ;  DelaRoi 

Itity  £130:  r.>n  i:iiztl>rlh,  £152  (telr^jib  ma'ciiili.  Avttrnlana — 
.X'cUiile,  £1,3';)}  ilarJrsTspli  material);  hn^mioH",  11 4  ;  (.»uii««loB, 
£365  ;  l.jlll.'lon,  £49  ;  M.  a...un!i-.  £451  ;  I'.Tt  < 'nj«inier«.  11194  ;  Sj  ilney, 
lincludlog  Xlbi  t«l(gr»i><i  w;rc) ;  Dt''jii4m—')»%ma,tl^  iinnd  — 
Value,  £U3  (Mlaini^  appiiataaS  C«wtn>- CnJonbOk  Ckinm— 
Hbaiigiwi,  £192.  Oemaey— Bamborg,  £68.  ffoff^wf— AmBtatdam,  £3S 
/lii/iti  —  CiiKu It*.  £2,1<35  UocluiUng  £1)4  telegraph  win  ).  yti/J  in  -  Kobe, 
£Za>8;  Nufs-'ik:,  £632:  Vuk.itiaiiia,  £3,959  (imlulint;  £47  tele(ji*ph 
ujitetLiI'.  .»/.i'ri— £15.  .Sttrh-  £3.740 (talegnpli cable).  SlfaiUHi'tlt- 
iHcrid— siugaiore,  £40.  Tut.ii  1 1  1 1  ii|id«»  sB,t8J  Hi  tbe  eermpoud- 
iug  werk  hut  yew  ^Jan.  17  to  Jan.  23 j. 


PATENT  RECORD. 

n* JblbwAvMl  rfAmOcatioM  far  PalttUt  and.  SfttffMltmM  yuViiti 
Sa*  htt*  -impSd  fir  tkii  journal  ly  Hjdmb*.  J.  C  CturfA '  *  Co. 
CkarUrtd  PrnttiU  dfMl,<^ti,  Oumoirp-lme.  WjO^frtanihm  oiqpaMlt* 
Me  in/onoiiNn  in  «eiiiiw«iei»  «M  FittnU,  Daifm,  end  TtckU  VarH 

may  ht  oU-iiiitd. 

APPLICATIONS  FOR  PATENTS. 

KoTE. — The  uiulrrmrntufiHd  Applicationt  art  not  opfn  tapaUU  insprrtian 
uniU  a/lrr  tAe  turrptaa^-  f>J  the  cowkpirtt  SptciHr/ition,  The  ntimrt  tpitfiin 
porciUAtMl  arc  th'HC  romnmiiKtitort  of  inrrnlMiK,  ITAcn  auajJctc  ipici- 
Itieliaa  BHiUMiiMifi  ^flieatioin,  mn  aittriti  it  dftti, 

November  23.  1900. 
21,179.  A.  WiiM.i.Kr.    Wriniogtoo.    ln>|>rovement8  in  telrpLone  tuitcb 
Rh. 

21,110.  I".  .1.  TBt.-'ot.a.  SM  -ui..  -Vn  exce«i  electric  current  indicator  cen- 
troller  au'i  cut  nui 

21,182.  M.  F.  lUwKBi  (ol  Thrill  mm)  KatcrprM  dt.}.  Kirmiugliam. 
ImpnovanMiMe  In  |«a  pnideMtih  HitudfUtie,  eileelnilicnk  ami 
thelQte. 

1?,196.  O.  I.  M.tKTi.v.    New  Viirk-    Inipr<>veinenli«  !:i  marine  elect-Je 

light  ftxturr5i        itniu-lie*  iherefor. 
21,816.  r.  M.  .li  KTlca.  liioodou.  Impiuveaieutt  iu  iDctliwI  ol  grapbitviiw 

rlcttr.-fea.  (The  lattnieliuuil  Aebeiaa  QcapMte  Co.,  OailM 

.St»te«,l' 

21.217.  I*.  M.  -iiiiTtra.  ]..iiii.iu.  Ira|n««eaent4  in  eutrent  reguUt'>iY. 

{The  l':rie  Kxplurati  »ii  Co.,  Ualled  SiatMi)* 
21,223.  Tub  B^-^rux  Miriii  Co.   I.in.i  niid  f.  i>.  itAsriAX.   I  n 

1 -upr'^'.vai^'tit*  in       rcl.iling  t.i  el<'  trthte*  «ir  Itt^'  wij -  ^    r  ■-  n 

<iiKto»  c-iun.'  ti  ll  llu  p-!..  jo  eU •  Itiiljtlc  n       iiK  ti  r*.  nr  other 

e'eeinilytie  ap|Miriitij'. 
2l.233v  Tnaeipaai  I'mcaTtHia  and  Tue  Ti  uok  Aicuui  i^tun  Co.  J.<m>). 

I/wkJoo.  IminureaiMitB  in  aecoiuiaTy  taalterla*. 

N'ofMibv  M,  »oa 

21.253.  C.  M.  loiiy^of^.  iiwiUtl.  Impnwel  amae  of  •Kmiaatlaf  anfl 
reurriing  oeruin  dietriis  end  other  nye  taMurgViil,  medinii  aod 

other  imrjiosef. 

St,SSS.  C  \  .  ii«  1'alue  tiidioK  in  The  Kt*cir:  :i    1!  .1  I  :eueral  tOnlnwt. 

iog  Cu,.i  uuil  T.  llABUCf.    t^iuduj.    liupruveuteiil  in  luelhoiU  of 
joiaLiqg  eleelliiel  eu««l«ietank 
21,191  Tua  BainaB  TMoMeoN-Hoimnsi  Co.  (LmX  LmmUio.  Imprav»- 

iiieuta  it)  meanii  fi/r  oKiaiaing  ntBRiaelae  edbeaiaa  el  loeenoliiei 

I'T  inuUir     <  io  electria  leiliNgra.  (The  Unimi  EMtiMtiita 

Ge.icll>>  hift.  <iiiriD»ny. r 
21,MS  Tub  ISttiiisii  Tuom^om  Hovrok  Co.  (Lmt.  London.  linpn>v«- 

■aent*  ill  insulated  elei;lii<<  coaiiBctani  and  meikoil  of  makiog  the 

aam*.   (C.  P.  Steinmelz,  I'oiied  Statev.i* 
21,294.  The  fiamsa  T»lo>iBox-Hot.»Tox  Cn  (Ltd.).    l/indnn  Imfewfe- 

■ncQta  in  «yatem«  u(  rlectricil  ciifiiribuliva.    (('.  I'.  Sle^llIaetl^ 

I'oited  State'.; ' 

21,204.  K  Li X.   Loutlon.    iitiproTemcaU  rela'ii  t;  to  eiaeiric  ntetep'.* 
2l|3U.  II>  Ci  Knnk  lyin>lgn.  Iiopiovenunts  roUtiiig^elictrietnetion. 

Novcnilwr  26, 1900. 
21,338.  U  Cosaoa.    Liverpooi.    An  im|,ro««d  illumiaeted  advertWet 

device  for attaehninit  to  inei<n<te«rent  electric  lampa  end  the  Ulie. 
21,336  It      KnHt  irrr.    l..<in(Ion.    An  iniprov.vl  niiMhoi!  <if  and  «ie«n«  for 

J  ';in:  i;  the  enda  of  leugtlia  of  telegraph  wirea  und  otlier  wire*. 
31^74.  tl.  H.  L.vKR.    l/]udon.    lui;>roveiiienia  rcUUiig  to  alectrie  iiKWi- 

devcent  iamp*.     (The   Kirm  laeetrlicba  ClliUilioipen*Kaliri|t 

"tVaU  "  Scl»arf    <  o.,  Auntjia.) 

81,199.  F.  U.  SlUBP.  i-  >ndoii.  impi  ivcments  ia  nrliMe  Nalitaaee 
el«etrieeentao;«. 

Moveulier  27, 19001 
21.409.  S.  )  :   >>.  >.  Londeik  Impramaieiile  in  cendniteter^drieal 

ouadu3lor9. 

SLfiXt,  Tiw  BBtnM  TiMMBoH-Hounoa  Ca  <IiTs.).  Loadan.  lenma- 
annta  bi  ehetrb  nil«ey«.  (U.  T,  tVoud^  Unitad  8tati»r 
Thb  UiuTca  TanieiMi-HenBinM  Co.  (Ltd.).    iMdon.  Ivpteve- 
«KDt>  i>i  nytteaai  ef  eleelrleel  ^Wbation.  (C.  I'.  StrhinnU, 

United  8t»tc-«  )* 


SPECIFICATIONS  PUBLISHED. 
NiiTK  -AIlSpedaiaikaaflBaBoirlieoWilaad  at  tta  aailam  price '4 

8d.  each. 

1890. 

21,844.  RoLDBir,  Fort«bl«  ttlepbonic  ai>pti  jtu». 

^163.  S:  Hi  nsrii,    Cimiouom  cun  ol  elwlricily  metenk. 

25.763.  liiMi.ti.i.'S.    M  iiiaiuui  eKl'icil  carroDt  indicitoT'. 

Si4,4oO.  Usuii.ovK  ani  Ubuwx.   Eleetne  telegraph  apparatue. 

VtjtaH.  Lf vK  ill  M  isoviai  AcfJ3ieL.iiaa  Srairm  (Lm).  Rlieirie 

aivatuul»lor!i. 

24,663.  Pi  .SNEiT  ^i-.rl  I'rxsKTT,  juii.  M*au4  U>  be  employed  in  cnnneetijn 
«ilh  ihe  elr.-trii  ilefMiniti.iu  of  luelnl^  upon  ii  jn  and  steel. 

21.B06.  siKUKiii  n  t'M.  h.  (  J.  (Ltd),  (iiaemeui  eul  Ualdte  Aktien> 
geu^lbchitf  I.    A  pidiaacet  fiM-  remiiag  tbe  oerrMt  in  oautiaaeeie 

cun«tit  dynnuiui, 

M,91iB.  TuMUv.   Ivis  irio  biaka*.  (Dale  applied  for  indtrlaieraatieaal 

Conveotion,  .M  ly  18, 1833.) 

25,'!)&3.  SoMKHi<tTr>i.    Cull  I  leclai-a  foi  electrical  wiius  or  c>V.le» 
25.200.  JoHXsoN.    Klectiicity  meieri. 

25,353.  Mov.  r.A^TiE  un  I  KiixEsr  F.  Mot  (I.rn.  i.    Liquiil  r^aielance*  far 

elerlriful  cir\:uit.<.  • 
2&fS&.  blXDAOUN.    Ktectlio  finhiiig  <4>parJktui^ 
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COHPANIBS'  MEETINGS  AND  BBPOBTS. 

Tht  »>1  j<ju  I  iicl  mwting  of  th»  tlnnlMWlM  «{ tUi  cgBi|iMir  ma  hdd  w 
FrMay  la^t,  uuJer  the  preudlliqr  af  Sir  H.  CL  VMm.  Hm  fUMMiiillgl 
w«r»  i  f  «  protracted  OkUU*^ 

Tlx?  '  IIAIUMAN  mIM  mpM  Mr.  BcntwA  V.  Dnk*  to  tsmut  Um 

pioi'itding". 

■r.  DKAKE  mSA  it  mwld  UrMomdbind  thttMtMrfi«»i*MiiM«tliig 

Kr.  Zuf DM,  m  Ainei  r  at  tb»  oompfnj,  had  nwdv  mHou  cImwkm  niitawt 

hna,  and  he  circul»tt<t  hi*  refly  smonp*?  ♦hi>  •hun'h'il i1»r«  It  w»t 
clnr  that  alt«r  what  bkd  occuirril  h>'  siu  ]  Mr.  /^u^iain  l<  il  :  n  t  l  -  thait 
at  tlw  name  boanl,  uul  be.  thtrefure,  U)ad«  the  (oUowtiig  aut^KeatioDe : 
That  tite  iaau«  raiwd  bj  Mr.  Zuimau  ahouM  be  submitted  tu  the  deeiiiioo 
of  the  KtKht  Hmo.  W.  H.  Amiuith,  Q.C,  M.P.,  who  aliouh)  he  lukel  tu  give 
bi«  fimling  upuu  (*:h  ii(  the  iiauea  mbed  by  Ur.  ZlMUMD  afttr  beuiog 
•Ti'leoc*  an<l  cuuioel  for  both  paitina.  In  til*  •f«Bt  of  Mr.  Atquith 
•Iwiilinc;  that  he  (Mr.  Drake;  biul,  nn  the  whole,  licen  unable  in  answer 
•aU-f.KTnily  Mr.  /u«man'«  vhargeo,  be  wouH  pay  tb«t  g<>ntlainai.V  ;  i  tt".  ; 
Imt  if,  iiu  the  ntbf  rlwml,  Mr,  Ai<tuUh  behl  thai h» ba>l  tucfiwfuUy  repcllnl 
Mr.  Zuamao'a  attack*,  be  would-  Mt  Mk  tiwt  g8MleaiMi  to  fif  m 
(wnoy  of  Lit  (Mr.  Drake'a)  coatK  H«  WM  MeacdiogTy  Mixioai  toelMrk'* 
rcputaliou  in  the  i|uickeat  |ioaaibte  lim«,  and  he  would  ijrefer  .Mr.  Atijuitb, 
or,  fitilint;  Mr.  AH)uith,  .Sir  Koliert  Heid,  Q.C.,  M.P.,  to  deal  with  the 
rintlw  ritlier  lliitj  it  slunild  go  to  the  (."uurta,  aj  it  would  l>f.  in  tlitt  w«y, 
tiior<-  iiiii:  klj'  lift  idiH-l,  and  the  Company 'a  iotereat  would  be  '.ikriy  l/>  mlhr 
lata  than  fmio  «  publie  bearing  of  the  CMlUr.  of  cour»»,  if  Mr.  Zuaman 
pntend  »jMUk  baariof,  b«  (Ur.  I'raktj  wu  quite  egraMbia.  He  further 
vodartook,  m  addilka  la  beann^  ih«  Qc«t«  of  ln«  inquiry,  if  Mr.  SCotmaD'a 
rbar!>«<)  were  aubatanti»t«d,  to  retire  immediately  from  the  b'lard  of 
lintel  r,'.  Mr.  Zuemao,  on  the  other  hand,  ^'ifin^  an  undertaking  that,  in 
tbe  eveul  of  bia  failiDg  to  aubatautiate  his  cha>i;««,  he  woulil  immediately 
raiirr,  aa  he  waa  bound  in  Itonour  to  do.  He  hwl  hu|ied  that  Mr.  Zuaniar, 
harinK  read  hia  explauktiuoa,  wouUl  have  a|4iredat<'d  that  he  liad  Weu 
mietaken  in  hia  fact«,  and  would  have  oBcrcd  him  an  af  olr^f  ;  Inat 
inatrad  of  takisK  thi*  atraiKbtforwnrd  cwrx',  |w  bail  ianied  a  further 
f  iri\iUr  It  vraa  true  that  in  i)u»  c'r>  uiar  Mr,  Xu»maii  bad  abiftr-l 
1i:h  ^■11  irul  many  imporU'.'  ;-i.rt-.  !n:-  lie  bad  bolstered  up  tU'i 
rcmaandcT,  atid  bad  aaked  the  aUaieboliieri  to  accept  bia  atate- 
□K'Otti  M  true  and  accurate.  Toe  apeaker  then  dealt  teri'ilim  wlh  th* 
charitM  brought  by  Mr.  Zuamao,  and  pointed  nut,  with  regard  ti>tta  nalD 
iliarge,  that  he  had  acled  agaiudt  the  iutereat  of  tbe  Xermt  Klectric  lAmp 
il.td. ',  that  hii  own  buldiug  iu  thin  company  waa  6,000  tti»if»,  and  il  wu 
liardly  likely  that  he  would  f  e  rtuch  a  fool  as  to  jen|iar<li«c  thii  Itr;, 
holding  by  any  acli>>n  aU-uLntr  l  '  >  depreciate  ita  raliir  M.n  y 
Mr.  'imm»n'»  charge*  werr  cnly  excuaaUc  <m  the  ground  iliat  be  knew 
■otliiDgcl  tk*  (cdmiMi  painta  oonmeUd  «itli  the  ^iriaal  profaiaiaii  and 
ilia  |aa|)ar»tiau  of  tlta  Karmt  lamp  fcr  tba  market.  Mr.  ^^nmui  tvidastly 
laboured  uodKr  the  impraiaion  thai  the  »Mrrn««  nr  failure  of  the  CMiiii>any'« 
vp'ratioDi  d<  jcD'ii  ,i  upon  ofHca  routine,  t  ut  ilii-  waa  au  orrnr.  He  (the 
•(loakarj  bad  worki-d  to  place  upon  tbe  market  a  Uinp  which  would 
lecMB*  a  ptnaaiCBt  murce  of  levL-uuv  to  the  compony,  and,  alihough 
tl  wa«  only  lii  montlia  aince  Dr.  imi  ltecklii));liauaeu  bad  left  them,  be 
(Mr.  Drake}  had  been  able  to  pnidnre  a  huup  which  he  coo>idered  good 
eaoagh  to  atart  their  bu>iiie>L  (Ireat  progreae  had  been  made.  He 
bad  lieeu  able  fiti  l  u  lUf  of  workers  in  whom  he  luui  perf«t 
ccnfidcncr,  ami,  i)>  r.ii  I  rvi  n  i  l<i:ig  wiui  iulvnodog  moot  aatUfnctorily.  Mc 
cmild  not,  thetafore,  bclieio  that  tb«  abartboldan  wovtd  allow  thia 
•■■HiMtiHi  to  te  kniMB  up.  \Vi<h  rcgwiItoiMMliHiiM&Klidtotlia 
rAfuAmn  of  VM.  IVarait,  that  Ketktlwiaii'a  tfttv  wnM  ItNlf  In  a 
tufflcieot  refutation  of  tbe  charge.  Aa  a  matter  of  fact,  tbe  directora  held 
Dr.  Nemat'a  proxy.  He  wiuld  c«|«oiaUy  call  the  attention  of  th«  ahvc- 
.bolden  to  Prjf.  \.:Tn*l'i  !t1lr'r  En  »!iiclj  'vm  tJie  e«preft«!o!s  *'  that  t^ie!r 
lamp  ^viu  tl'  *  I ji*ti:i_^'l_\  h'ou(]_"  Hr  vtouj'l  cuticlu^lt*  liy  *a\ir^  I'lul  '-li»r'- 
waa  tii^  t^i^ru  jasltl.i'uUDD  in  Mr.  /.a«maa  a  ilmrgeH  in  tlta  tether  matters  in 
dbpute  than  there  wna  in  ragard  tu  bia  (Uw  tpaikar'a)  tMUaunea*  baviag 
brvught  about  1'iuf.  NcmatV  rcngBalioa.  In  conehnion,  ba  iKwId  my 
that T<>^  h...I  r>5fr.iii.r,'  frnm  ii't  i  king  Mr.  Zuitnan  Mi-  nnlv  cnn»Hrrr<)  it 
Dec«!  *ry  t^'  rli'.\r  "wn  if  put -^tion  and  pcnu:  ,^  l.i'ii'i-.n  ftnm  itjis  un^U'l 
attack,  aud  be  aaked  ibem  a«  impartial  and  bounau  like  pcrsoiu  to  eara- 
fnlly  eenndcr  all  Im>  had  toid,  .<nd  by  thtir  voltaf  Mppiirt  Um diraatan is 
liieir  etf'irts  to  make  the  company  a  hucccm. 

.Mr.  II.  iCl'.SM  AN  xaid  that  with  it'Kurd  to  fai<  ru^Kiiatitni  llie  poution 
of  director,  hia  charKea  a^aioat  Mr.  iJrake  were  nut  or  a  p<^r»(>n  ,1  nature  ; 
1it«  1  til  n  ha<l  been  taken  with  a  view  of  pi  imolinx  th<^  IicaI  inirnMta  of 
iljL- 1  .iij]  .«ny,  and  be  mu»t,  Ihcrcfcix-,  rrfuwi  t  i  accept  Mr.  l)i.»k»'»  iiro- 
pu>al  with  regard  to  |>lac)Bg  tita  matters  iu  dixputo  before  Mr.  Aaqoitli  or 
tVr  Ritart  fWd>  H»liadilBt  hli  kind  to  the  plough  and  mwMmttora 
biok.  Ha  had  dafwtad  thm  jmn  to  dia  company '•  buvMiiiUd  waa 
it''p<in«it  le,  m>Me  tbao  any  othii  indiriual,  for  iha  autoaipJon  at  Ita 
capital.  He  wu  o-nvinced  that  uudof  f.iir  i;;,ndiiioDB  and  proper  dbaatioii 
and  managemert  a  K''eat  futui  c  wa-  ^.ef  irn  <:!i(>  c-i  tnjianv. 

The  t'HAIHM.W  caidlw  ili.  utln  M.r    .     1.  h'.A  l..:.inl  .  i:  .o);h  of 

thU  matter,  Mr.  y,>iaman  hul  poMMl  an  on  honcAt  b.tnl  woriduK  liirecf  r, 
and  had  elalmedaamtricted  asswa  V»  the  bcKifc*.  Ha  had  taken  oopici  of 
damnaoita  iu  «<dar,  a*  be  <tid,  tlial  be  might  do  his  duty  ta  the  absrr- 
Mder*.  U  ibatiNrt  w  be  had  aetad  taiy  itimogi|r  in  ngt  briaMag  Uie 
aaatlcr  before  the  diraeUira^  and  so  gnHiag  uy  nuppaaed  iiT«g«lanliis  pat 
rigbtv 

■Mr.  /uanun's  ehiaf  lappnrter  nt  the  meeting  lier«  alated  that  he  held 
£2,600  tbaraa,  and  if  Mr.  Drake  rtutiilued  ou  tba  boanl  he  aboald  lell  them. 
•aUaatatamaaVhfambi  lir.Diafcato  iIm  inoti  aatt  b«t'th<n  and  than, 
va  ■(«  Manned,  panhand  tha  vbal*  SjfSO  ahanik 


Tlie  CIIAIKMAN  ,iiDoaoced  that  tiia  direotoca  bald ptosiaa for  naarl]' 
100,000  1^*  rj-.  II.'  iiicr  put  tliaartghMdaaattoittotltaintingiaBdilito 
waa  aarried  by  SO  votes  to  IL 

Hn  Zt'SMAV  dUMWM  a  poUi  UA  afHr  (te  re-election  of  the  retiring 

dlnabMa>  lUa  «M  tafattt  ao4  Huttad  ai  MlMn  1  In  favour  nf  the  ri-wlu- 
Uaa  ^  tba  xdopkioa  af  tba  report  and  aooMiila  120,776  diai«f,  agiiiMt 
4liiSn  tbaraa. 


Tt>  TUB  EUTOU  c)>  TlIK  «L«CTBtCUS. 

Sir  :  I  aend  you  herewith  a  copy  of  my  printed  sptecli,  which  ha;  luit 
boon  fully  reported.  Vi<u  will  doubilaiB  form  your  own  concluiioot  front 
the  unwillingness  ahown  by  Ur.  KosnMO  and  bia  i«rly  U>  hai«  tba 
charges  alleged  agninat  me  tried  on  lh<,ir  merit*.  Aa  mentioned  in  the 
ntport,  Mr.  iCusman  baa  given  his  wor<l  of  honour  aa  a  gentleman  on  seTeial 
ocoaaiona  at  board  meetings  that  if  be  were  br.t'i'n  :it  tit*  finnual  mtattng 
be  would  immediately  retire,  to  that  this  ini  xli^rit  i  iuy  )  reaOBab^  ha 
taken  iia  doaad  io  far  as  Una  Nemat  Company  ia  concrrnad. 

Tba  fact,  fcammii  nwdaa  tint  It  alaetricat  «Bgia«ar«  ara  to  h*  aiAjcek 
to  violant  aUHfta  af  tbii  kML  wUA  inwl**  lanaas  waste  «f  tiaM  and 
mooa*,{tirillbadilllaalt  toiddinatbavtoioto  tba  board  of  any  rnni[,M<y  ■ 
aatabBilwd  fcr  wwUbg  umhvalupad  la*anUiiM.^Tau»,  kc. 

II.  M.  1>1UKX. 

W't  learn  that,  aftar  Mr.  Kusman's  defeat  at  the  adjuuinttl  meeting  on 
Friday  last,  be  MiigBad  Ua  patlUaii  aa  a  diraatav  «f  tha  Naiwt  Eltetrla 
Light  (Ltd.>,  aad  baa  diirtilbatad  a  ctrenlar  to  tba  ifatrtbiddeta  t»  tbit 

effect. 

It  only  remains  to  ihu  it  i«  '-^Liini'  d  by  .^Ir.  IL'^A-  -  «iipi«>rtCTS 
that  the  attack  raaile  upon  him  hiw  not  been  direclmi  by  ibo«e  who  lud 
inveated  any  money  in  the  undertaking,  oaA  tbe  storebaUarai  tbanCaiih 
are  to  be  coogratuljited  that  the  attack  has  been  dcfniad. 


Eastern  Telegraph  Co.  (Ltd.). 

Thar«|»irt  if  ii^i^  iiir«cturs  for  the  half-year  eoiled  ■'^epl.  30  laat  ttotaa 
that  t  he  revenue  lor  the  |«riod  amounted  to  £642,145. 17>.  10 1.,  from  which 
ar«  dtducted  £131,862. 13a  8d.  for  ordinary'  expooMis  and  £46,882.  Ca-  4<1. 
for  exjienditare  on  repairs  and  renewala  of  cables,  Ac  .Vfter  imtviding 
£6,572.  Ih.  4d.  for  deprscUtion  of  fa!      an  1  £10  .SW)  15:.  21  for 

inuOTie  lax,  there  remains  a  haUoce  of  £117.602  VJ-  4,1  t  .  wir.ti.  i  -  ,'1  l«l 
£1,924.  17a.  6ii.  brought  forward,  makiiti;  £449,627.  9s.  IQi.  avoilalila 
balance.  Krttm  tias  there  has  bs«n  paid  :  Innrait  on  BMrtnaaa  ilahaatoia 
stock.  £27.276.  On.  7d.  :  dividend*  on  preference  stosk.  tSiM9. 19li.4d.  t 
aud  two  intrrim  dirldemls  cf  1  i  ]  « i  i  »at.  each  «a  ordinary  atotk,  £100.000, 
e<|ual  together  t«  £158,594.  1!J.,  1 M  After  carrying  £10,000  to  reserve 
r.  r  i:i,*Intoimnc«  thill*,  ami  £250  OTj  to  general  rr.,  rsi-  there  re-ji^n* 
HJ'O.'ji'i.  9'  lid,,  which  i«  i.irrir'.l  forward  In  It^--  i.'  it  nct  iaiil  Tlio 
reviame  iucludcti  £23,^  5a.  8d.  ilividend*  for  the  half-year  upon  the 
oompany'a  invest  nienta  IB  tthcr  Hiagrapb  aonpiaiiia. 

The  large  sum  ( lacad  It  res«r*«  Il  to  prarlda  for  Uw  payment  of  atrtais 
iostaluieuls  on  account  of  »b!e»  ri>w  being  lail  by  the  company  between 
Ortal  Uritain,  the  fapo  and  ManriUuf.  whith,  in  oonjuuctiun  with  tba 
cables  uniErrlatccn  by  tlin  Uutern  Kitenaion,  .^uatralaaia  aud  China  T«la- 
graph  Co..  n>  I  f  'ui  th,'  new  through  route  between  (irtat  Britain  and 
Auatralotia.  t>u«  "t  ili«*e  <aSles  (that  from  IWtbcumow,  CortiwaJI,  to 
Madeira)  list  been  lately  op«ce<)  for  traffic,  and  the  Madeira  St.  Vincent 
section  ia  in  course  of  being  lai>l.  When  thia  sei-tion  ia  eoinpleted  tlM 
llii:.I  !ri\itc  to  Soutb  Afri.  .s  » ill  In'  111 iitrrfully  ••rnifjl  h» UP-'.  I  >f  tLu  i!.rf>« 
rimlff.  uue  is  triplirol"-'!  »»  fur  Arlvii  .n.d  tin-  .itlnT  a.  I  iiti  rjtic.uu 
with  the  cibles  of  tbe  Wcslem  Telegr^i*  Co-,  will  be  triplt««ted  aa  far  aa 
.St.  Vincent.  The  tariS  to  SoMb  Atriisa  waa  ladaoad  IkoB  da.  ta  ja,  M. 
per  word  on  Jan.  I. 

Tka  "atoadard  revenue  "  im\  by  tbe  Ctpe- Auvtraliaa  cable  nin^cnient , 
for  ngvlaiing  tbe  Australasian  tarill<,  having  l«en  mainuiiK-  l  lui  ilu  i 
re  !-iHion!i  w*r-  ;  t  .1^!''  ioto  fores  on  Jan.  1  fo.-  t<;legTam<  exchanged  with 
S-  uili  Aii«i-.i!iii  W  r,itr:i  AutCralia,  and  Taiinania,  aa  follows  :  Ss.  6d.  |mr 
word  for  ordinary  tclegrums,  2*.  6>l.  per  wnrd  for  (iovernment  tclegramt. 
SiMu  that  Ma  tba  GanraBaDt  of  New  Soaih  Valta  hw  acoaptad  tbt 
Attreamant,  and  mimtttl  viakanged  with  that  Stato  mW,  Hmntnrt,  l» 
cntitM  to  dadlar  laduetion*  on  and  alter  I'eb.  1 . 

It  hwtoir bccB found  neccfsary.  (lom  liuic  to  time,  to  nominate  din-  '.^i? 
of  tbi<  companv  on  U^tnU  of  a«>-»  laUil  comjiimji*'.  the  ahareboKlKT"  will 
1*  oakod  to  um'end  the  aniilcis  by  pojulng  a  resolution  set  forth  in  a  notice 
eonveniiij!  n'l  ext"«ordittary  tseuerml  meeting  to  be  heU  immediaUly  after 
the  ordinary  Kcueral  mitatiiig  at  WiodlMar  Hattoe^  i<tmdMit  en 
Mt  nday,  Jao.  29,  at  1  f,m. 

Unek  Uiilt«fi  States  Cable  €«.  (LM.) 

tte  f«fart  (kf  tba  director*  for  tiwr  .mx  m  ,atlM  en  led  D^c  31  lost  aUtao 
Uut  Uw  half  year's  revenue  «ft»r  do-Iuctint  out-p«ynien--«  uiti«uuted  U> 
£50,535,  If-*  11  .  miarfd  with  £'(\W<.<j.  2-  Sd.  f"r  tbe  corrciKindin*; 
period  of  lll-'^-'.  :i  .Icli.hvj  f  i'ti.'^'^,  .  'II.  The  wrrkiiiK  and  oilier 
expenie»,  iuflu  Inm  iocouie  tax,  but  ciclii«ve  of  crtt  of  ns|uur», 
am  uute.1  to  £20,^.  lU.  bA^  laavng jCflS^WI.  4a.  8d.ai  na  nvSt,  agaUiv* 
with  £3,761-  8*.  6<1.  lrr.,aght  forward,  £3S,M0, 13'.  94.  For  tbe  eww. 
spoading  peiiud  of  18tt9,  the  working  expenses  and  other  |iaynn-iitH 
aoinunted  to  £20,416,  10*.  5«l.  Interim  dividend*  of  A».  i»:r  bliaie  f.ir  lb.! 
quariT  cmled  S«pt,  30  and  ot  So.  per  share  f.ir  lite  ijusrlir  ended  l>rc.  31 
.payable  Jan.  31),  lo^'elher  umounliuj;  to  £1B.213,  have  b«#n  dei  inrrd, 
and  after  sattiog  aside  £10,00J  to  reserve  the  bnl.inr »  of  £,'i.2fiS.  lo-,  2d. 
oil  raaooBia  acaovaitlwaheaacarriod  forward.  The  ro«  rv«  fund  baj>  I  >■•■! 
debilad  wMi  SUfdO  for  eoatof  aaUa  ic{>air«,  aad  after  l-  tng  'i  ,;diina  wit  I. 
totvaaton  inaot«nl<MdMna«nlatt«rido  from  rovmai^n-sarsaiHB^^ 
taUnf  tovaitaiinta  at  eatt  prito, »»  aannnto  to  «4»,tln.  Ua,  H. 
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City  and  Soath  London  Hallway  Co. 

The  (III  eel  "iV  r«|jort  for  the  h«M  ji-»r  cimJi  J  Dec.  Jl  »t»t»i«  th»l  the 
irni^tii  fioQi  hU  (uuxim  (ur  ibe  M*l  liuK  T«Ar  bare  itmoui>U<i  to 
£46.470.  &P.  Sd,  MMlliM  «M|»  Cf  INrktag  hw'  £26.200.  14>. 
leaviui;  a  proAt  af  S8I>,46B.  14K  U.  laellMl**  »(  the  tnUiioa  Li  ougbt  for- 
wjinJ,  the  net  revenue  nhinr*  en  «OTreK«t«  of  £2g,^"v?.  \h-.  M  After 
iiuikiDf;  titwULr'it  fnr  the  flebenture  inUre«t  a  l,»'mi.<.  i'"u;uii?i  ti..^iIaUle 
iuT  (livuleud  of  £15.34^  9X.  7<1.  '  >at  uf  thiit  the  dir-  elura  ncijiii 
taend  that  Ibe  full  iU»i«icnd  of  5  |"-r  cciit  per  annum  be  pii<l  "O  the 
prtftrme*  Hn  k<  1891  and  1890,  aD<l  tliat  a  dividead  at  the  nite  of  \\  per 
crDt.jMr  ■nniim  be  i^«id  apon  the  (  "i i»"lidated  nrtliiitr}-  WkV,  leaving 
£1.2ra.  M*.  7d.  to  be  (nrriad  terwvd. 

TIm)  mii!il-i'     of  iitinouKetn,  t  ii.1uiiirt..  of  li  kot  In .|.i»r».  carried 

iluriui-  \i.<-  L  . If  year  5,018.842,  the  reecipto  beiu;- £*4.716,  i«.  IM. 
Tbin  coni[iare»  with 2,442,^42  |Muvc»](rr»  aud  £26,197.  144.  r«cpi|  t4  in  the 

Iwlf-ycir  u  Dm.  21. 18S91  (to  U09  ftgntw  rapnMetinK  a  falling  off  c«ni- 
prfd  with  tlia  1896  Sgurw.  Tbar*  M«  bMo  «  ateadi  y  i.'^roirU)^  incnar* 
111  the  reccifita  during:  \\vs  (uuit  half  \<'ikr.  which  >till  r»nuiiue>,  and  when 
the  eitviLxUni  tu  NliiJi^iiiri  U  *>[i,^nf  l  ard  tbe  roDDe^'Ui  r,*  Trith  the  ..t her 
r>U>ay«  ure  cotopleti:.!  much  mure  &ati«f*;l  'ry  rf^ii!t(  may  l»e  rxi*t.ie.|. 
There  l>a«  l*rii  a  c^Miiiderabte  iDoieine  ia  the  w<.i  kiof?  ripcti«e«  uaiof;  lu 
inrreaixil  iniletge  of  the  tr>iinB  due  to  the  longer  leugth  of  line,  itnd  Ihi^i 
ha«  toeii  further  added  t'.>  b;  the  hiifb  price  of  coalud  otlter  matcriaU. 
Conaidcring  that  the  whole  ..f  the  pri-feteace  dlfM«BiI  Md  the  intervat  on 
the  debentuic  h'.>.1,  ba.a  been  <.'luu),'<d  ■..li'ni.t  revenue,  and  the  traflir 
during  the  early  part  .if  the  half  year  Hua  n  iL  'i  !  time  to  deTcl'iji,  the 
tenult  id  the  haU'.|e«r  «  w.irkinK  mny  1>«  o-ii»tdi-ri..l  fairly  natlMoctory. 

Tha  •xtmiian  to  UUngton  ba«  made  rapid  pr<igmii,Mid  ih*  tuniMbaiid 
other  andert(r>i«iiicl  «>*rk«  are  very  nearly  completed.  Th*  bulMilig  of  111* 
mirfaoe  statioca  at  4  >ld  utrret  and  City  r^jad  have  been  MBMlCMCd  Ml  Ik* 
lift' arc  being  prepared.  It  hoped  that  thia  extaDNHIItill  be  tptiwdl 
f>ir  ti  attic  ia  al:<.ut  i^W  mi^nUis  from  llw  present  lime* 

The  subway  at  I  i  .  l  u  lb  idije,  o  ii-trU' ted  joiDtly  with  lb*  DngltlM 
funijaiiy.  b*»  made  c-onsiderable  pro(5i'-<. 

The  excliaiij;('  of  iiattic  with  Ibe  (Jeolml  I>ia«lon  Bailwnr  ^  DMUia  of 
the  Hi^e^'lal  aubnay  ut  il>«  Bunk  i«  i;">«ii>K  •t^^'ffi  Mid.M  tM  eMTenience 
it  alTurd*  becoinea  more  widely  known,  i<  likely  to  .i.<iiuu>e  .  uuiideroblc 
proiHjrtioiit. 

'I  he  buil<lintf<  at  tlie  gHmmltDg  tlalioii,  rvqiiind  in  umnecttuo  witb  tl«e 
«..rliiDg<>f  the  I>linK*oalta«iai*aonplita(l,HiAtlwiNir«ii(iMHldliail(n 

■r*  beinK  nippliod. 

Ibr  arbitration  to  decide  thi'  umouDt  to  be  paid  in  conuecticii  with  8t- 
Mary  Woolmjlh  church  fur  thi-  occupatiun  of  the  churchyard  and  the  i-v- 
\s><-\\'.  UM(?'  r  til"  ihi,-  L-h  liit-  l*cij  1,'  1  ■  III. 'I  I'.  11  li"!  i-J  ihii:  lie  arbitrator'* 
a\w  .l  Will  ehi'i'ilv  M  jisfU. 

The  additional  locoinutieei  referrol  to  in  the  la«t  n^pcirl  are  in  <  uurw  of 
ileliTery.  To  meet  the  tnCHo  e>peet«d  <>n  the  opening  gf  the  latiugton 
ettttdiMi,  llMdireetor*  hara  ord<T«d  10  mere  lacoiuotiTC*,  which  are  under 
I  ontract  lu  he  delireml  within  the  cuiTcal  bal(-}Mr. 

TIm!  lO.OCO  onlinary  nhircit  rewntly  olf'Tr<l  to  tfaeprofn  !>'tor«  were  all 
i(nt.»m'l  id.  Tf  i!-rec(iir»  regrt  t  the  tharvt  were  iMlwd  ai  ao  large  ■ 
<  -  <  itiii'  liui  :b<-  [  r.  «nt  ralue  of  thr  onliiurf  ■todli^Ioiltly  |llwmiiM 
thi  m  from  making  tlii'  isKuc  price  biglter. 

The  vmprtetora  will,  at  ttoforUieMnigf  lOMti^g,  k*  MiMli  to  affm**  • 
bill  in  Plarfiame nt  for  powcn  to  coBalniet  »  MMaf  Ihiu  the  tcrmtiitt*  al 
Ibe  '  Argel.  "  Inliogt'io.  to  the  .Agricultural  Halt,  and  to  rain-  addiU'onnI 
capital  for  that  and  other  purpoacr.  A  bill  hw)  Iwon  de)Ki<iite<l  b'  n.iai'  i^'. 
the  Itling'oD  atation  of  thi«  c"ni|i«ny  with  tlii*  f  :«"nn  <«t»tii:n  "f  the 
H:imi:«lead  and  (  hitrieg  Orm  Itailwny.  K»  hi-  liiic  i  i<|  be  a  great 
public  conrenieiici' .  and  coooect  Ihii  lailvny  witb  ihc  uicil  Nortlwm, 
.Midland,  and  London  and  North  We^tvra  rtitwayx  at  tbcii  respective 
termini,  the  directorn  have  n^eod  that,  if  tb.'  bill  r»:ciTea  thp  aaoction  of 
I'arliatiii'i  t,  ihrywill  undcitake  to  w><rk  tb*  li.i*  iiiiil  j  i-  vi  lc  •'\\<' <\f - 
Irical  i-iwcr  rrjuircd  nubject  to  d  -it  i- '..ul  i- uri n  •  i:t  tSi  ■•jimio! 
which  will  Ic  aalnnittH  to  th»"  1 1 1  ptLPtora  fti  then  approval  at  a  later 


AagloalAiMioaa  latotraph  Co..  (Ltd.). 

The  repei-l  of  the  dtrcrton  of  the  compaov  for  tlw  helf-year  to^c.  31 

IiL-l,  Bliit.  j  that  till-  n  teints,  ill!  luding  £8  742.  7«,  7d.  V.Ivll^ht  forMrit, 
amount,  d  t..  £K47,2fi2  6».  fld.,  n  deci.  in  thr  tiaflic  of  £16,182  LQinpered 
with  the  half  j.ar  to  lk-<.  JI,  1899.  Th-  lot.il  eir"!'-'  >  tlie  half  vi-ar, 
iiidudiiig  tbi-  i<  |«»ir  o(  cnbti  ,Vi-.,  amounti- 1  t;i  JC70.376(.  4».  lid',  an 
iDiTi  i'<  rf  i'.^  aM.  Vim,  5J.  Tb"  dii. ,  lors  Iwic  «  l  ivpaii  £12,0CO  to  Ihi- 
mcwnl  fund,  I.-iving  £114,90S.  1^.  M.  InteriM  <|aerlerly  dividend*  of  IfiK. 
per  cent,  on  the  ordinary  and  £1.  I0<.  per  eenl.  on  thr-  iirrf.-m-  l  Ktock. 
were  r:M  -  n  Vov.  1.  abnorbini;  £62,.500,  .uid  L  iving  £62, 430,  K  6d„  out 
of  wlii.li  I  i  ietiLra  nciiuni' ad  hnal  diviilciid»  »f  17«.  Od.  i>cr  cut.  on 
tiie  ordinary.  £1.  10«.  pi  r  c<  nt.  on  tti.-  [.li  f.  rn  d,  a-id  bv  f.  rccBt.  on  thf 
t'chrred  atock,  eUHiunttiig  to£61.2fi0,  m.ikiii^-  a  total  di'tril<titi.>n  for 
the  year  to  Dec.  31  t^i  ti.  2».  M.  ci  ut.  on  tbi  ..pliiiaiy,  £6  per  cent, 
un  till'  |(re(rrrid,  nod  6-.  ]"'i  crot.en  the  dcf-  rr.  d  nlo'l,.    The  bal  iure 

£1.156.  !>.      will  ijiecAii  icd  forimrd. 

The  Ga(>lci  eiid  ieiul  linea  o(  the  camfiaf  are  in  goal  working  <iri)er. 


raw  GOHPAIDB,  BMTDIOn  UTDM^,  M. 


lt*giiU9wl  Dec.  9S.  with  a  eaplle]  of  i^OOO  in  £100  »l»n»,  to  on«alruet 

11  uL  piirc  i*i|i»i«>>.  Itaiiiiv.iyi",  Ytliiclcs  UunL-hcn.  «toambrvkl iiml  oilier 
iiiVHiii  of  roiii.  villi i.  and  b.varry  on  the  buninvKi  of  r«ilwiiy,  tr.iiiiw^y, 
lioat,  aiMi  vehwie  ou« tractor*.  tuppUani  ot  eleetriciij,  eleolnv  and  otter 
moier  nHHiilKtiiNnbAai 


uman  pwr  WHPDCiMO  wmnmam  (vn  )  -  n-^iuni 

Jan.  15,  with  a  c»|iii«l  of  £2.000  lu  £5  i-liarea,  to  acquire  and  carry  on  so 
much  uf  the  buaineu  of  ib-:>r'.-<!  Angui  k  Co.  (I.td.j  aa  relate?  to  tlie  manu 
facture  of  dealin.-  in  imjtT'ivtil  anlw'toj  cotnpound  non-conductini;  coni> 
(lo.iiion  for  rnvi  iing  9(<-»in-|Mf>i'«.  »  mk«.  ic.  aud  to  minufacturo  and  deal 
in  fire|»r<iof  materials,  ionulatiiit:  niat/rinU  .iml  appliaucea  for  eleclrie  cablea, 
wile*,  and  r>  tri"ivl  in*"  lotion  generally.  **iii;iDeefa*ret|illeitei^AQ« 

MISDLBTON  ELECTRIC  TRACTIOH  CO.  (LTD.''.— Ri^iatarad  Dec.  £9, 
with  a  capiul  of  £100,000  in  £6  >harea,  to  carry  on  the  baaiueH  of 
carriert  of  pweengrrii  aud  goo-U,  elcctriial  eivliicer*,  electriciana,  manu- 
ficlurer  of  and  dealem  iu  rail,  tram,  rlectrii-,  and  other  npioi'inm, 
mechanical  and  chemiail  engineer',  ic  ,  ami  Ui  arxjuire  |i»t<  iit<.  rr[  i'  Liu-  to 
the  i>n>pulr<iou  of  rail  an  1  tramcar*. '.Dats,  rabicloe.  iw.    The  iiiliTriliera 

arv  K.  Ciiriike,  V.  s  Hilton,  J.  Iievonshirc  (elaetnsd  eagjaoer).  K  Hep* 
wood,  II.  ii.  Sayen  (elei;triiMl  eugitiui),  O.  J.  Serniriile  (elfctrictl 
engineer))  Mtl  A.  Baiher. 

MOOW,  UnPOnnr  k  OO.  <in.)— Rf^itered  D«c  29,  with  a  I'jipital 
of  £20,000  ill  £1  •harea,  to  an'ijUire  the  iiuaineM  c*rriei5  on  by  O.  Mi«mi  and 
.).  \.  U>unlilin  at  Luna  W  oiku,  Kactory-lanc,  llarpurhey,  >1»oth<'»ter,  and 
to  cjirry  uii  ihe  tuMueaa  of  electrical  and  general  engineer*,  elect riciaii«, 
roaiiufai:turer>  of  electrical  appliancea,  & The  «ub»criljer»  areO.  Mo"(» 
>nfinw),  J.  A.  Loughlia  leUctrioal  eogiiieer),  K.  J.  M<»*n,  W.  MeUaffie 
•  irf«ne  (eii«lM<rhlt»ail.Ze««t».l.  W«bb.«iid  H.J.UB11II  (elaeinal 
eiiginarr).   The  WM  Atwetiin  «re  O.  Moon  end  J.  A.  liiNigUlB. 

BRITISH  WESmroBOVflB  ELECTRIC  AHD  KAHTrFACTURmO  CO. 
I  LTD.  —The  annual  return  to  Uec  7  ha«  Iwen  61eil.  The  capital  ia 
£1,750,000  in  200000  prefeienoe  ih»re»  of  £5  ea;h  and  75,000  ordinary 
atune  of  £10  each,  uf  whivU  100,000  prdeteooe  an'l  46,000  urdinaty  have 
ben  Ukesup,  £6  h«a  bees  paid  on  aaoh  of  the  lawteeuee  liMrM,  and 
the  erdiaerr  ebani  are  contdiWed  a*  lUly  paid. 


CITT  ROTES. 

MEUORAiCSA.— Hank  r»t«  S  per  mt.  >ii-ir»  Jan.  3,  1901).  Price  of  mItbt 
28'il.  (ler  ot  (Jan.  SI  .  i  U  :2'i  (i*r  cent.)  96.^—96^  for  money, 
6bi(— SbH  foraooount ;  2^  perueuL  J7— U7J  (Jan.  24).  CuonuU  Tay  iJoj, 
F^bb  1.  Bledke  Md  Isiharea  l.'untiuuation  D»ya,  Jan.  89  end  FeW  UCS 
^Hdtet  Dayi,  Jan.  SO  and  Kidi.  13 ;  Pay  Days,  Jan.  31  aad  PeV,  U ; 
lliaing  Sliare  Carry  orcr  Day?,  Jan.  S?  m-i  Feb.  11. 

CLATTOH  AHD  BHUTTLBWOKTH  (LTD.)— .\  proapeettu  ot  tUi«  com- 
pany  liaa  V.cvn  ieaueal  thia  week,  ami  invitoa  ■ubMiriptiuua  to  a  ahlMenAiil 

uf  £B0O.0OO.  aud  a  dclieuturo  iaauo  >f  £250,000,  niakioK  »  Mi  at 
£1,050.000.  The  pros|<cctua  ia  noticeable  for  being  the  fint  under  the 
new  ('om|«nie«  Act.  lyOO,  which  caoM  into  .>!>erati<Hi  mi  .Ian.  1,  1901. 

Ti  ,■  Ir'  i  l'-.j,'  vt-..lci'li>    'l'!.ur!,",i\  ,  mill  '.vr  j-.iiri  th*t  tlic  toue  tviie 

liir^ri'I  ',     ,  ,1  fl    :  M  I  1^.::  I  I  '.-I  i. 


OROWTHBR  AND 

<j>ei  lu}>  hail  been      _  i 


CO  8  BLEOT&ICAL  1KDUSTRIE8  LTD.)-A  pjo. 
t<  i<il  under  the  new  Companiea  .Vet  of  Cruwlber 
k  Co.'"  Electrical  laduitrjca  1 1.Ul.',  clewlricid  cngineeri  and  contraetora 
for  electrie  light  tad  power  plant  A:c.,  <>C  Manchester  -ind  lienpOel,  Mkd 
iubaci  iptioM  are  {nriiad  lor  a  "hare  capital  of  £10,000  in  £1  duuM  Ne 
i  !  lication  ia  gietne*  to  the  date  of  doling  of  the  Hit. 

EA8riRN  AHO  MVn  APRIOAM  TELBORAFB  CO.  (LTD.' -  I'ayMBt 
will  lie  made  by  nmrlTit.  on  Feb.  l.uf  tlii-  iiitereUou  thiloonipai)jr'e4-I*r 
o  rit.  rcKiiUci-'-d  inori^age  d-  b<'ntare«  19:>9.  The  IIBMfcC  boota  will  t» 
clcscd  fi  im  .Ian.  26  to  Feb.  1  inclueivr. 

ORSAT  HORTBIRH  AND  CITT  RAILWAY  00  —Tlie  dlic.to-a'  report  f  ^ 
the  lialf-year  vndwl  Dev.  U  aUtee  tiMt  two  »<ldiluioal  aUddM  have  been 


TUMVAT  AMU  MILWAT  TEtfRO  BlOnm. 


2i 

.1 


bOfi 


Aberdeen  Cori">raUon.   .  ' 

•Birmiugham  Tnini«iiy«.  .I.m.  19  4,i»3  +  2 
UUckbuni  forioroitioii..     .,    19      411  -t-     45  f  3 
Blackpool  Corporatism.. .     „    17       l.'il  -1- 
Itlu  kjuul  and  Fleetwood,   „   19  j  1271- 
BolUiu  CuruoratioQ  ......    „  SO  <  1,194  I 

Bradfurd  l  orioratloB  

BriabaneTniu^n    !>••;.  5  l.*il  -h 

*ISri*U'l  Tram* As  CMTiage  .Ian.  18  5,740  + 1.035, 

*I5ucn<w  Ayreak  Belgrano  1  K-c.  23  2.015 

Central  London  Itailway  .bin.  l'-»  5,9B2 

City  i  South  London  By.    „   W  1,935  08-1 

Cork  Etec.  Trama   

Dover  Corporation    .,    15       103  +  15 

Dublin  *  Lucan  Rly  19       TO  +  17 

Dublio  United  ,   „  18  3,251  i-t-  ^ 

DubUnSotttheniIlMk.J  »  18  -I-  78 

■Dundee  Corttoratioa  ...    ...  I 

•flhlMIW  Corporation   10  S.4}4  f  l.'<3 

Mim  Corporation  ,    1'.*  1.5S>  +  fiVo 

•Liverpool  Corjinration   12  T  '>j/  ^  l.C^' 

livcii-iol  Overhead  Rly.    „    -J)  l  l  ili  '-  H 

'Sheffield  Tramwava   „    ii»  uJ-J 


7.829 
1.061 
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42  28,723  ^-  7,6» 
42 1  87,096  I  ... 

41^51   -t-  7.756 

2  IQ^Slt^  4-  2,656 

25*133.985  '  ... 

3  6,061   +■  l^.'iTS 

4J  9.217    (-  b'-'-', 

i  21:1;.    t-  il.S 

3  9,964  y  ,  , 

3j  2,57«j|+  ^-^^ 

"'3  :  ftl'sM  illb 
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::i  10.174  t  2,76« 

4,5i7  -I-  88 
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■rcetcd  ami  M*  oow  wm-Ung  «t  DnytMi  Fuk,  wbare  460  Hnc*!  jparda  of 
tunnel  bav*  been  driren.  At  RiMx-road  tba  ttotlon  tunmli  both 
been  driTcn  t«>  tln  ir  full  )rii|?1h,  uml  th«  CimiilniHiHri  uf  the  rimneclioK 
pMMfS  U  b€':i[;  J  )■  !(•■  I  wilt-.  At  U^nnt'*  ( '*u(il  tlir  iij:.  And  Hown-linc 
tttnueli  li»ve  been  driraa  for  dutaixxa  wbkb,  lq(i;«iUMr.  amount  to  nearly 
8  wUet,  and  ibramh  MKnn^lim  h  wtiyiAtJ  with  lurf.  Two 
•dalitional  thialda  to  difw  Huthnwdf  wttt  •hortir  Iw  mettA  st  OM-atrMt, 
wb«ro  a  (liaft  ba*  been  Mink  and  tba  up  line  ttaaoo  tunnel  h««  been  oom- 
ineneed.  At  F!nibury.|»*MMnt  a  abaft  baa  beau  «unk  to  iu  full  deptb. 
and  th«  oonnnctinx  paMage  U  in  couraa  ol  «mMniOtia(i.  Taodm  bkva 
bcL'U  ih>it;0'l  f<  r  the  lupply  u(  elecUiad  plant,  twJ,  gWMlHy,  lh» pWgWW 
luade  Willi  the  work*  ia  uliiFikL'tary, 

UVnPOOL  OVERBtAD  RillWAT  OOMPAITT.— The  accouDta  of  thi* 
Gonpaoy  for  the  paat  balf-jear  iliow  an  aTailaUe  balanoe  of  £16.829,  and 
tba  dUm/Un  tmmamA  piy—at  ol  •  ditideod  at  tbe  rata  ul  Spar  cent, 
paranam  on  tlio  pt«tiT»aco,  mat  S|  per  cent  |i«r  annam  on  tho  ordlnar; 
tbHi-es,  >iKUn«t  5  per  cent,  fm  nnnuin  <>n  th><  nrvlinnrjr  «barei  for  tba  am- 
•|iuiii1iug  perioil  U»t  >mr.   lUIanoD  cAriirtl  forward  £4,060,  against  £4,692. 

MABCOHI'B  WtltStBM  TUBOBAVK  CO.  (Lnkl-Col.  .Hlr  C.  fiuan 
.Smith,  Mr.  J.  HanairH«il«,«ad  X.  Altai  OA* iMniaiMd  tte  board 
of  Ihil  Qompany. 


HOSTBtRR  OOnmBI  BLBCntlOm  lUFPLT  00.  (LTD.) — Tbia  cott- 
pany  waa  recently  fnrmeil  to  acquire  the  proTitional  order*  for  tba  follow* 

!  iii(f  tomu:— South  BIyth,  (  dwimd,  Spennymoor,  Itamanl  CiMtli-.  Mitlton, 
!  Tliink,  and  tjowerby,  and  thr  oi>n»rnta  from  tb«  Iwal  autboiitieii  for 
Alnwick,  Anntield   Plain,  ('<>n*ett,  Uofittdaidav  Hbildao,  Handawartb, 

Nortaoa^  Pickering.   Mr.  J.  D.  Hill  (drt  w  iif  llw  WiBwilh  Mil 

DLitriel  BJastrio  Lighting  Co.,  Ltd.),  h  the  diatniiMi  ol  tba  new 

BT,  JAMES  B  ' AND  PALL  MALL  ELECTRIC  LIGHT  CO.  fLTO.V— Tb« 
d-rccton  recommend  a  divi.lend  for  the  balC  year  ended  Slatult.  wf  It.  6d., 
lawthar  with  ■  bom  of  Sa.,  par  ibaro  on  tho  imiUmij  ihoit^  mtUag, 
wlih  flw  Intarim  diitribution,  184  per  eaik  and  •  boaoi  of  9  par  cant,  tor 
the  year— the  aune  aa  (ir  ||m  put  f  jur  yeara. 

STOCK  SXORAMI  WOIUBBL — Tlie  Stodt  Kubange  committ«e  baa 
appcintod  30ih  iiMt.  m  •  wptM  ttUUng  tho  fgrtkmr  Imm  of 

£100,000 *\P*r  wntw debnlara  tloek  of  tu  Ommly ^ Zowbn ami BntA 

'  Proi  inrud  Dlfctrlf  l,v}hlinii  <\.  ( lAd.),  and  tho  ntnck  baa  bi'wn  onir  ri-^ 

il»  quoted  in  thn  ofHcia  liti.  The  innimitt"i<  hiM  aU<>  beinaakiHl  \.,  i-  int 
aai^ocial  aattlint:  <Uv  in  5.V96  £1  rully-pai<l  •boraa  (Noa,  lto486  and  tiJOS 
to  M36)  and  65.000  vcn  turn'  £1  fully  jwd  dmH  (H«,  C^IM  to  a<u6) 
of  the  Mira  Manuf'teiuring  Co.  f  Lid. ). 
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aEentcirr  twnj  companics. 

n*ekh*thAar'n«'eb  D'u'ei  BI*o.Lt.Onl.(r9nTOd.1 
th)  m,i  I), I.  .S:.,.li  I'/.ii-,  r^-ti.  I  tr  1  iinl.OT) 

BoanMOKiutli     1  t'i^i*  Kinc.  Happtr  OM  

Do.      4^  par  iMnt.  OamLnlro  Prof.   

Dot  M  par  Obdi.  Uobo^ars  Btook  (r«.i.)  ...  . 
Brompioa  a  Keodn^tmi  SlacnrloUy  Sapply  Ord. ... 

Oo.      7  par  Owt.  PrefWeoM  ...m  m 

I  ItUu.  Sipply  Onllnaty  (lUUy  paU)   

_  OrMw  A  dwaad  Iteawbt^  Bapply  Oorp. 
DOk      t\  pw  Omt.  Prahmoe  .._ 

Obetasa  llmrlcltT  BopplT  Ordloafy   ...^.^ 

'  Do.  4)  par  OvoL.  Oubmiliira  8«MK  (tad.)  _ 
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OBIGIMM  FOR  TMMIAy  FITTINGS 
AND  TMCTION  TELEPHONES. 


('•»t  Iron  OuUida 

with  Kul>j  BuU'a  EMud 
4-h.  Rfld  Mrf  llMCib 


F2560. 

286.  each. 
■mI  filllDK  with  Coniaela 

I  jimplinlilnr. 
OrouQ<i  OImk  MiiwJe  nii'l  Uronicfl 
Bftyoaai  Slolta^  King. 


indSprb' 


No.  K  aoi. 
Price,  £3.  ISs. 

The  >'i<iii|>lotc  iriKtrumeiit  cun- 
unlingof 'MunniDgiimiitUerkan' 
Hiuxl  ComUntioo  with  water- 
tight transmitter  :  Switch  Key, 
water  tight,  csiitaltiiDK  cue  witli 
iBdueiina  euU,  far  Attiag  into 
Pcedwraian. 


Viv  K  202. 

Price,  £1.  178.  6d. 

The  complete  I'lug  liai.  con 
iMmaf  OMtliniiig  Caae  vrith 
IbAuIIm  CMI  ;  4-wey  plug 
lockat  and  oannaoUng  termuale 
for  fiiUag  10  Feadw  FOkn,  for 
UN  fa  q"lM»  *hin  Head  Con- 


General  €lectric  Co.  (1 900), 


Umlted. 


Head  OfRceB.  Warehouses,  and  Showrooms: 


60,  71,  88  A  92,  QUEEN  VI0T8RIA  STREET,  LONMN,  E.O. 


f 


WaalM  •  Braok  Creen, 

""^       Onion  Slr«et, 
ICLEOKENWta, 


^Victo-ts  Bridge,  MANCHESTER. 

)7i,  Wnt«rloo  Street,  CLAICOW. 
66.  Bamricli  Street,  MRMINCMM. 
»,  WertgBte  Read,  MtDMSTU-W-IWI. 
18,  St.  Antfrw  *  Street,  DUBUH. 
Eas<  Wharf,  St.  Mery  Street,  CARDIFF. 

Agent!  far  the  AtidnUKn  MowlMt  UHRtNCf  A  HANSON,  1,  WfiiyartI  SL.  STONSy,  A  I8T,        St.  WlBMRHt.  HlCP  TRADE  MARK 
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SILVERTOWN 

Dynamos^  Motors^ 

Cables. 


THE 


INDIjlllUSBER,  GttTTII  PERCHA,  S  TELECRAPH  WORKS  _C0.. 

SILYERTOWN,    LONDON^,  E. 


JL.TI>., 


THE 

KING 


OF 


ENCLOSED 

ARC  LAMPS 


POWER  VERSUS  WEIGHT 


is  THK 


6i 


STEWART 


Wtini:  FOR  PfilCES  AND  DISCOUNTS. 


Stewart  Electrical  Syndicate, 


LIMITED, 


57,  New  Compton  Street,  LONDON,  W.C. 


EXPtRftNCE 


Is  the  Strongest,  Simplest,  and  Cheapest  Turbine  made. 

Suitable  for  Fali»  l  to  so  ft. 

Specially  suitable  for  Electric  Generation. 

The  HiKhe.4t  Speed  Turbine  made. 

Re.<iuit.H  Ouaranteed. 

Perfection  \\  heel  has  all  the  good  points  a  Turbine  can  have, 
giving  the  areatest  I'ower  at  the  least  po.s.«lhle  co.-it. 

Ttie  Bett  ail-rof/na  Wnttr  Mtityr  .n  tnr  World  f,it  ai'  ffvrfi*t.**t. 
Tht  o»/tr  Tb/Wiw  mth  Steel  Vantt  ana  BurMt  rrxilncif  abioluUI^  Uta-CorrHlUt. 


|Kil1{rtlllir» 


W.  ANTROBUS, 

DUKINFIELD,  near  MANCHESTER. 


Mycii-aullo 
Engineer, 


ELEOTRICAL  AMD  PHYSICAL 
IHSTRUMEMTS. 

44.  HATTON  GARDKN.  LONDON. 
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xxiz. 


TELKPnOm  So.  M?7  BAJTK. 


TKIJWKAUB    "IITDICKS  WHDOS. 


WHEATLEY  KIRK,  PRIC£  &  CO. 
Eko«trloal 


46,  Waning  8tr—t,  London,  B.C. 


TO  eij:ctricai.  knginkzks.  klxctric  light  and 

IMSTAia^TION    CONTBACTORS,  XNGINKERS  AND  OTHERS. 


M 


ESSRS.  WHEATIJ-.Y  KIHK.  PRICE  A  CO, 

bom tatrartml  <>>  m.  »!>.  Ijiin^.  Wtuirton  a  rmnilnictitn  to 
BY  FDBUO  AVCnON 


bftve 


M  Tt'MHOAY  awl  WRONBHOAY.  Mnurgr  t  Mii  <k  ttOl,  tfm  Um  War>^- 
yi—him,  Bmnrii  M  T«alaM  Ybm,  Bnok-at..  IoMImi,  W,  , 


TRK  BNTIRB  CONTBNTS 


mi::tiiliii,:  H  I-  ott-.  ).,(^  K.tiiiirif.  :i  Ki!<>".iH  >liuitl  *.-iLt:il  Ifvunii'i.  ^in  lutil  Min. 
-Miflf  --nif.ii  iit  ..ml  ..ri,  «  I  ciiriim  III.  ..in    .I'Dli.'..  Hiri.l  l^illi.-.  Min, 

Wlll.nl  I'llliii  IliillliiLl  M;uhin.'.  IWM  ■-'jll.  -.ri"liij:  Mii.hiUi.-,  t»<.  ^tillliii; 
ililrhini-.-,  11.  Iirillilii-  \|  i.  Ii  i;,.- .  J  i  V  i.       l.iiir  >li..(r  iii^,  lulrilij.    I'll.- >'l  f  M  K . 

whub  .-f  ;i  l.tr;!..  »*Mi-ii-.i\.-  ii  il  iri-,  :t;i  IiiiU->  "a<<  I  J  il  i',  S.-w  (  .mlinrii-in  I  iir- 
rent  Mi.i..!-.  1.}  <.r(H'u».-'<l  A  I'.al..'. /.ii.l  i^n.  IJii  i'  /i-  .  'i-  .liU"  hi  riiirl— 
wcirlli.  It'll  .V  <  ....  :it»l  lu..  :mi  I'  ljiiir.l..ii  II  Hi  ■«  Ml. -I  I  .Mi.t.ir.  kiiiI 

four:,  il.r.  li».-s(,lf  b^hMi.-^.T  Ifwuii.n..;     cr,.-.,  ..r  ..ji-I  K.-s  ^.--k.-i  I.»iii|»- 

tuildcn,  cun(.<.ntrii'  and  ■.'-pin  \\..ll  riiii;>t,  ii.yn.o.  rMt-.iui.-,  Niiifwi  swit.  lh-*  uith 
iMiUft  Jtll'l  nrtuiliht'lilitl  p..rt'fl;iiii  .oii-i.-  ^>  .;r.p-..  l\in.  jiii.l  Alit  i^ii- .-lain  I'l-ilini; 
Row^.  J")  AuillH'ler*.  hitfll  .--ll'l  1«.«  ■(.'l|..i..n  >v»it.'hrs,  .nlliail.ai>;        il.'lli-s  .*ll'l  I'lit- 

<iutK.  •IngI*  aiMl  thiutikMHilv  DiMrilnilinc  liiiur<l<  up  t"  I::  »iiyr<.  >!i4i>r  siartinic 
IVianK  Hnuw  Oallvrtco  *ii<t  lliunia,  33U  Ittuiilm.iii?  Kni<n  Bmcki-I*.  suniltmU 
wl  Kii.<'tn>H»'T«,  "SS  Art-  l-imiw.  hii-imilt'M-«.|it  l.am|,».  T»'1i.|ihi.ii»'  ln^trinut-nu. 
lintMi  ^wiu-h  I'.ii:-,  si.i.l  .^w^f'h   lll.-k..  *  •!  iiiint.).-  swil.li  Jf4Ml- 

CDTptlhI  Liwl  oil).  I  i;i.-.-.ri.  I.i;;ljt  r  il.U'.  ^.nq.  llr;i*r.,  <'..pj>»-r,  l-llh. iliit**.  .V<-..  Af. 
<  iilJU..Sn.  -  null  \>r  olic^iru'il  i-li  u|>|>lMM4li<«i  K>  Ihe  AKTIdXKKKS   *».  WiitlilW- 

l>.n.lufL  Nix  JJUCI|Mlld,)llkWMtOT.  Tri«iMM:''Ii^^ 

MaortiMtcr." 


WHK.Vn.KY 
I'l  111. 


.  >!•  1,1.  IIV 


KIRK.  PRICK  .1-  CO. 

WITHIN  (.,!  tth-  «,.rii  lii-ii.n  ..(tlw 


inn.  \V}uir1..ti  timl  ('iinuinpttdi),  at  t 
l...,i.|..ii,  \v  .  Mil  WKONKSD.tY.M  M 


are 

iImiVi' 


MESSRS. 
nwtruftt-d 
flWc<i<  UMpniiivn) 
YMllMS   

A  VKKY  riHS  OAS 

toCtaadqrIntbcTH.  Iiui-ini:  T«i>  Cylhidm  am 
■WiHi,  Ali«flt»iT  iMartliiic  Ciwlnf,  t<>K«tlur«rlltia 

doiDURB  -sowaoM  "  OAMnwmjcnro  kakt. 

.n*  alio**  naat  caa  lie  w«i  <laily  (li|r  imfer  to  be  ottuiami  <ialr  fmm  Ibe 
Aartln— np.  at  tlw  Hmlh  Unilini  Rkr  lUlk  of  Jlwam.  T.  R.  Daaiv  A  4toM, 
fit  VpiMr  Cnmi.  wrwt,  Mwkfitan.  iMMloa,  MLB.  Ar  totlw  pvSeahn  aaa 


I  .  sona  ACDLKV  .-".TRKCT,  UJNDOX.  W. 

KSSRS.    PKRCY     HUDDLKSTON    A  CO., 

In  <Mniiini-li<'ii  with 

MES8KS,  >;01t.M.\X  &  bOWJiN  have  received  instruc- 
Ita*  l«  MBU  BY  Al'VnOK  an  the  Fmafaw  a*  abor^  on  TI°»>r>A  V 
MdWBSXmMV,  Mran  Mb  aail  tMh.  um,  aad  tlw  FIXTfRCs  ud 
rrmNOK  oa  WKDKIMMY,  ^ntli  Mrmrr.  mif  at  1  o'clMk  pNcMy,  tb<- 
VAU'Ain.f.  s-DM  K  awl  n.AXTi< 
II  n 

■UCTBICAI.  BNOHTKER  and  LAHP  XAKUrACTDRXR, 

irfnlna :— Bni-N«,  H'niii(ilii  ir.wi  ,-iii<|  ri,j,ii<-r  Kti-i-fr'iIiiT..,  I*i.tiiljinl.>,  st.ciiii|iirv|. 
~    ikotisnbuwttitoiiilc'  A. .  .Miiiil  11..1-  III  l.  iii  l.iii.-,|  ikixai,  :9u  Ak  UuBi,- 
wdtnattlMapisUi'jr.ii         '  :  < -.it:'  .n-l  VMf,  BiailUH«aklMtrli,~ 
CkiEagBawo,  (-'ui-mii^.  ^  .-insu  >.  r.  ..ml  Aii..iiii-t.'i^, aada 

tm.  MBommomrr  coa,. 

•<tk  "Nw  tmt  <ailN»  ar tiaiiiwlat,  »h»  MIb,  Cnitra  Latba  with  <'<iiiin<><inii  tUnx. 
IboU,  te. :  abn  MaMhnr  WtumAi  Iran  aad  Bi—  Oa«all»ri  aad  <'haDilL.|irr»,  Havm 
■  ~     ■ -  -    -       -  -       -  „.^„ 


LuUJiM, 


 WnMahl  Irnn  (^aillMlkln,  Hiiijr  buaa  Hahtoas  Laatvim, 

Slaaibud  lUnl  Ihblc  Liuiin*.  Hnu-licU,  Aa.  Hibb  OraoHwnl*.  I>Uli.iI  .mil  <  liwi 
Cofaa  1aB|m.  ami  ntaih-lalinm,  (litxiaihilM  and  Wall  Vbnm.  so  pali-x  (iTaii.lii 
CMiMabnui,  anil  mniKtvai,  iither  vttirt*. 

Ob  *Wiir  ibur  pwriw  iumI  ■nnrniiiii*  .Ntlr.  noil  ('ala]i«ui>ii  laiv  I17  hii<l  i.r  tht- 
AactbMMwri. PBIK ' V  lirM>U>T<>N  i^>..  I'.ln'triuliiiulMii'liiinrnkl  .\at-ti<.i».4.r. 
aad  Valael*.  Ti,  Klnnbttni  thKenirni.  l.i  ii'l'in.  K.I'. ;  Trlcnfaoiir  it&  Lnailua  U'nII 
VFltamam,  "Mnliannhlih  liuailun.'  i>mI  MMtMAN  A  UOWEN,  Aurtionnn  ami 
Tataon,  us*,  AklmKiitvHitiwl.  I,<>ii>l.iu,  Kt . .  uail tbp  I'malmai, 

rro  iir-KCTiMC-M. 

J,    whU-h  i,  mri-I.  iii-  l  i\:ni.  t 
pilta  af  tl>.'  >l."k  '111.1  It.-.k   .-.III.;    A  -iim  i.f  ;iIk..|I    ta..««i  ril.h  ( « hi.  Ii  i,  full, 

nrpnwiilr.l  lis  -MiH-k.  Il..i>k  il.-l.i-   Miii-I  n,  I'l  , lit.  Hxliir..-,  Kiltii.B..,  Knnnlur,' 

A.  1  1,11.1.^1..    Ill  (11.11  K.-IAIil.lMIKII  1(1  >INK-vs  ,.f   in  11. H  11(11  A  l". 

KNllINKKl!  ill  lit.- >..Hlli  W  .-It  i.|  UiiuUin,  viupli.viiij..  .Ill  .111  .ht.  rii:.' I'Vi'i  .-t.|v  inl-, 
u»  very  ivrntiliililt- work.  Tin  •*Iii.ii;iim1  U'ttrk, -itc  Im.M  «iTiiI,-r  .1  liiriu  K-im.  il  .*  |..« 
ia  tvht.  Tlir  Um-hI  Aitlli..nlit-.«iin.  nUiiit  t*>  Iny  t^<-.-f  n>-  iiLon^  ilir-.i-.L-li-.i.!  t  ii.- 
I  diKlrIrt,  « fai..r<'li)i  Ibi.  I>ii>ii>i'>n  niiini  Iw  bfiPrly  m.  t".i-.i  il.  All  ili.  mn,  ir 
I  ADil  wiirk  lu  biiinl  nui)  Ih-  tiiki<n  l<y  tlii<  |>nivliiL.«.|.  Aiiply  i,i  lIic  >uW 
,  U.  W.  XViitt,  Auctionn'r  anil  Kxlate  Ajttot,  7,  FMrtbentMiir  ' 
SaW|  W.C 


KX(iINKKRS.  —  An  opportunity 

■C-lirr  I  Ui-Ullill.- .'Ill  ,^t.llilL*ili-.|  tiilMiiicH*  .It  Ilh- 
A  -tim  I  '  ' 


»1«  BCsd 

Mannlkctanr  of 


DRAWINa  and  SURVXTINa  mSTRUMBNTS 

OtBroT  Ita«rtpUin,ottliaB]|^Mi«QuaUtruMinaliti.altbaMtlMBit»IMo 

—  nioe  lat  hut  mt.  — > 
W.  f .  STMUnr  A  M.,  LM., 

UWDOV.W.C; 


w 


ALLA8EY  DBBAN  DISTBICT  COUNCIL. 


<iAS.  WATKR,  ANn  ELi:'  IHK  11  V 


ssnKUOM  or  slbctbic  supply  womeb. 

10BinKDWi»BLB0R]ra^UmimiBBmraBBBBkB0IUBBiXAK^ 
ttaWbllHVVfbnn  IXxirlt-t  IViuivrll  uv  pn^ml  tArr.n.|To 

iim—irmii  WORKS,  .i/ 

<A)  KXTKN.sloN  iiK  KMiINK  IKU'SC 
(Hi  I.AM'AMIIHK  HOII.KK. 
((•)  CONllKNr'INli  AfrARATI  .'v 
(D)  WATKMOOUNti  TOWKE. 
(K)  r>VKRUKAn  TBAVKLLUtU  CBANB, 
(to  KMliNKS  AND  DYllAMOIt, 
rtlil.K.<i. 

(H)  H<  (IN(>MISKR>' 

(I)  Tl{.VN>KHt.MKI(>. 
CiyjHi.*  of  the  Sp*.riflriitii-ii- eh!  in  I  Ih'  i-u--  ..f     .  "  i.m  I  X  'n'Nl> . 

nLivbc  i*lit.«irii'.l.  .'i'.lii.r  mii  ;..  i  -"I'  1  .  ^iplL-^il ii.ii  t.itl 
al  lllH  oflltr.  I  in-ill  n.uil ,  ■!■ t  IHil..  :ihi  .id,  .-r  l.v  I. 


Hill- 
Mi-  .) 

Ull-tlt 


■(  >tiinmlik'») 
II.  Cri.utlvtTr. 
..f  thi*  «uiii  .  if 


fi.r  iiH-h  nip),  thi  ,iiiKn:iiL  jLiiil  iKiiiiij  ill  t*»i-rj  nii..,.  n-tiini.i'^ili.  (in  m--iHpl  of  K 
rtiii-  1.  ii.U-r. 

>. -iI. ]'-n.K-r*,  .'11  Ibt'  F«inii«  iMiiI,iMlit.il  In  tin'  .spi.i-lllniliiiti-.  ;%ililr,.K-*-,I  ru  tlw 
iiii-.k-1-.tiru'.l.  iiml  otwiunivl  "Ti-lMl^r  U*t  Kiil4-»>»litu  nl  Klitlint.  Ili.u**-.'*  or  tinjr  inhi-r 
C.it.tnut  a.«  tiM  caM  laay  he.  to  \»  iMlrentl  |H.r  )Mi«t,  .it  iu\  i,ltii.|.,  on  Iwluw,  miC 
l:iut  lliiiii  TliVBHllAV  aiainins.  tfae  :!]•(  iLiy  M  Frlinuiry.  lunl. 

'rhtt  4:c>ntnK*iir  all!  ba  nwuliwl  to  Milcr  iat<i  a  buwl,  with  upprond  aurMhw,  r<ir 
tbaOaa  m<iap«aii  af  tbaO(MUacl.  _  . 


A»  iMl  bM  UMwdw  ta  Mam  tiM  haiMt  or  Mr  TMw. 


yyALLASBT  I  Hi? AN   DISTRICT  COUNCIL. 

XLKCTKIC  TKACTXON. 

To  ni'II.nKHs  AMI  (iTllKlts. 

Ifce  WiiiriH.-\  rrliiin  DlHtrlc-I  (Vumril  nr.- |irrii<iri>l  1..  r.-.  l  iv  TrVriKRS  f.>r  111- 
BBBCrioN  -''111  cdMI'I.KTKi.N  ..f  I  AH  -iiKio.  --Tiiltl  "(>i;i>-J|li«l"'.  mil 
BWKLI.l.MiS  .t  tii.ir  '1KAM«  AVs  Uri'OI.  -"liAVIh  U  lldAK,  I.ISl Mill,  >it 
tb»  Pnri.h  ..(  »..llii--.-(.  ;i.  -I,.-  1  .n.i  1 1     1  ii.  ■•.  r 

The  ilraniiis-  .-nil  li.  -.  .  1  .  .r  .|.|  I  .  1: :  I  -.  t  .  111..  Kiiifiii.M.  .Mr.  .1  II.  1  p  i«'.lii-r,  .-.l 
hill  oflirt".  tiri'iit  Hunt.  11.  ..r  H;i  V.  t.li.-...l.  .Unl  .1  .>ip>  of  III.-  >l«-v  iflriilion  .-ukI  Bill  uf 
tjUHlitliii'-.  ••)>iuiii.-.l  .-iiiii-r  on  iw-rM.niil  iip).lir.iti..ii  .-tt  tlbtt  aililrr^,  ur  by  Ivttvr*  «a 
IMiyiiw'iii  >>r  til.  .1111 .!  t...  ,iv.  uhii-li  uiii  u.  n-iiinicl  011  riH-i-ipt  ..fa  h(ina4MeT«a(wr. 

K'.i)i.>l  'lirtt.ii-r-..  on  iIk*  l-'onn  i-nilH^li..,!  in  tti,.  S|*..-iti.-iit l..ii,  iiibltviiMHl  t^i  th« 
uii.l,-niii:Tii-,l.  mill  iMi.|or-.ci|  "  Ti  inli-r  fi*  Cat  shi  iN,  10  1..  ili'liM.n.il  prr  p"«l.  iit  iiijr 
oflirr.  .i-i  l»|o«.  not  III!  t  tK^iii  I'lll  K^DAV  iiiortiiii);,  thi'  ixn  <  III  7  of  Vi-lmmry,  luol. 

'The  Cuotnu'tiir  vill  be  ri.i|uirL.U  u>  imlrr  iutu  11  IkiimI,  with  upjmAvU  aunttJai,  fm' 
tkadaaaarfanaaeaaftbeOiatnct.  ^  ,  _  ^ 

Tba  Canarll  do  ina  Mnd  ibniawhrpii  f  awcpt  tlw  \tm*tt  «f  any  Twidw. 

Br  atdnr, 

n,  W.  CXWX, Ctak aadlSlMlarlatlia I 


ANCIIESTKR  CORPORATION  TRAMWAYS. 


'riif  liJiiiivniyn  CaniniUt*^  of  Ihi'  M.^iiHi^»ii.r  «'»n»nithia  i«n'jmiint»«I  to  i 
I  KNIiKlt.-  (or  Ihi-  sriTI.V  .if  (-■)  CAR  TRUCBa  .in.l  iM  PLANT.  T...Jiiaad 

Matt-iL\U  f'.r  (hiftlli?*!  Kl.-.  (ri.'.il  K-iilililii'-nt.  si^-^irli-al  i..iM  anil  FortiiH  of  T<*IMer 
luiv  l»  oli.laim..l  Kl  am.li..>ti..n  to  Mr.  J.  .M  .Mi  l-  lrov.  Il.  h.  r.il  .M.<iiai:,-t.  rmuimjrn 
IV-jiartinrtil.  Tom  ll.ilt.  .\Uim  Ih-1it.  Ti  tiili  r-  »ri!  to  !„•  aililr>--.-i  il  to  thi-  Clvilr- 
mall  of  tit,-  TniinwaVKfoinniill,',..  To*  11  Hail.  Miua  hi-tiT,  liiiil  lillKt  Ih-  r.»-.  in  i|  ii.it 
fcit,'!-  than  !>.«  ni.  on  Tl  F>IiAV,  II..-  "tli  Irl'nuuTi  IH"'.  The  Cytpunitiuu  Uu  nut 
(•inil  ih. m^.-lM- I.,  ai-i  .'pi  Hoi  1.1*.  .1  ..1  .n.^  Titular.   

WM.  HBIOEY  TALBOr.  TMn  GM 

Town  U&U,  .Muai'biMtvr,  SAh  Jantiur}.  IW>1.   


DOULTON'S 


Water  Softeners 


FOR 


Electric  Light  Stations. 

BEND  VOB  PABTIOULAB& 

DOULTON  &  CO..  LIMITED, 


Digitized  by  Google 
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TENDERS  IHVITED— rwtf"*"/- 

OYAL     BUUG  H__0  V     K  1  R  K  C  .\  L  D  Y  . 

r™,U,n  in....  TF.M.KKS  for  llw  M  l'PLY.  nmVKBV,  F.REC 
W«wr  Till*  IV.II.  "       '"•  '"^t'lri:.,,,,.  r-.B  bp  ohwIW  fr«»  thr  «ii<l«niiie»».l 

pnpMMUiD  ol  uny  IVimUt.                          ^, jj      m ACIX IKIE,  To»n  Cletk. 
Tmrn  tVtk'»  om«.  Kittcnl.ly.  mh  jMii»ry.  IBUK  


ELECTRICAL 
EHGIKEERING 
TAD6HT 
BY  MAIL 


JONG    KATON    URBAN    DISTRICT  COUNCIL. 

Tb,«lK«rrm,,»HI  „cpn.i«n..ltn„,^i»/l  KXnKKf<  (..r  Ih^  t-lK  -ln,  Wort.  In 

coxTRAcr  (A>-PRm.r.>:Rs.  oa.  kmiinks.  i.v>a.m..h  «...  H>smii. 

i;.' M-lVS..':;'.  ert  .h..  U.-«.  ur  ....  T«,U.r. 

KKAXK  W..IIHAI.I.  A«^.M.I.-^«  K..  l>Ulrkl.  Ki.»ln~r. 
(  Mincil  Om.r.,  Um%  KM>.n. Ji.l.uiir>.  »«»»•   


Q  L  A  S  G  O  W 


CORPORATION 


The  tv™nmt.  f   pr.-1"-' 

■  I.  ...        .1-— >"  K  T™  tV* 

CMr  rhAjutirni,  IIUiwow.  will  Jiimwry,  iwrt. 


c 


I T  Y      OF  WAKEFIELD 


Tr.wn  11.1.1.  W«k»flel...  ■tttt  J.niuio.  IWI.   

Offlolal  AnnouHoamenia  continued  on  p.  xxxll 


mmmo  ebonpe.  xylonite,  as. 

PERFOHATID  l»«n  -TfH  *D 


NAfME  PkAXES 
For  B«i>ltoht>o«r^«i  &o. 


z^«c  BAnnr  fLAJCS.  ciumoirs,  koox.  .ir 

...     .m.nuA     •    a  AMI  CHRISTOPHER  WORKS. 

Wi   BARNS  K  SUNy  CHALTOH  ST..  LONDON,  N.W 


p'XttlMiu  »n<l  uUriM  ■mdrliiK  »t  home  b» 
our         tyitem,    WoliJBch  Bl»ctr.cil  RoeI- 
nxrlDC.  Mc^-)i.knlcal  RoiiDMnoi,  Mgchii.ical 
I>r»lDK.   KlKUic  LlffUM.  UMlric  iUll- 
vayi.     Short    Pupulir   UmMimU  Caana. 
HaBitnUry  ll«thrni«U<«.         by  mslL    8«wty  la 
»t«r»  Um*  o»ly-   UuUtnt*  •ndon»l  by  Tlvmim*  A. 
Bdlaofl  »«i<1  'Uicr  prvnilnent  men  of  I'.  ».  and  KnglaM. 
Catalyinl*  trve,  _  . 

nictrteal  tat'JiMr  lerti'.ott  sf  qjrrtfiioiilBioi  Uitrif 
Uie.  l)«pu  b!;«i  W 2«S, W«at  tSld-at.,  Sew  » ork,  CA-A. 


PLANT,  &c.,  FOR  SALE. 


c 


OUNTY  BOROUGH  OF  BRIGHTON. 

KLEt-raHn  V  I>KI-AHT.MK.Vr. 
,..  ..gthtlnx  ••..«i...lu«.  ha.,.  n>R  SAI.K  tw.>  UtNTINl-Wl^j  •  41RBEXT 
MO'fOU-im.VKN  AI,TKKNAT(>RN"t  i'*^.  ii»)Miil>  <.>|wriod«,at  ..lO  reifc 

iiiT  iHliiulf  ai.  to  i".  >„li»<  iiinii.i.i"i«  am.  i.Mi  n>H»  ..tt«>ro«tiii«.  complete  wlifc 
iliirtiiut  r,-l«lAn<-..«  hicli  <»t.»ln.>  .»i«.hlKM.n.  r..r  lir..  altenuitorj  and  tJ«M 
l^\r,'.  All  llx'  »»»»<•  ia».fe  I.}  th.-  K..,-.  lri<  r..imn..li<io  r<...  Ll...  ThU  pliint  «« 
iii.  «i  rlli>m  i^ini.liiim  lun.  I»  nnl>  I-Hhk  .I1»|>.i>«-..  <if  im  aomaial  -I  Itir  alLTOiUruj 
...imJv  iK-ioK  ...--..uliniM?.!.  It  iu«>  l«r  ln.n»«-U<l  at  .luy  tlmt- !;>  ajiH.intiMTit  with 
th!'  Ki.irin.:^r.«n.l  "iTrn.  ..^^  mnie«ll.  W  iwivnl  ..pt..  SAT.  Kit  At ,  an.  t  ehrouty, 


;ninnerr.    

luldrnwH.  to  Momi.K,  ►:iortri<HIy  W<wk 


N'i4l..'r<M<.,  llrigbt<iB. 


FOR  SALR-FOUR  SETS  of  VERTICAL  MARINE 
TVI'E  TRI1'..K  KXI"AXhH>S  KXtilXKS  ..t  th*  lliillurrt  <  !«.«. 
Two  Hvia  «lth  I'y.liulmi,  Hli..  !>>■  SUn.  by  4iiiii.,  ilin.  i«riiki!. 
Two  Sou  wilh  <-)linaer».  ttin.  by  Miii.  by  61lii.,  iliB.  atriAe. 
T1w>»*  ^:B|r^r.«  lire-  «n*<.  •Uh  r<.pper  ao.l  Bni*.  •.iriiui-  .•<w..«i»er«,  Air  a«.l 
.imilBtinn  pumm.  an.1  «ill  ili.lti-«l.-  .it<oul  ll.r.  mth  ii  1~«I.t  pr™.un.  ol 

l.V.lt...  on  WHiirr  i.*  li.        I'l.m.inK  nl  a  >•>  i'"  reT.a.itiimi.  ih-t  minute. 

Tbi->  lui»p  i...i.f  in-',  lilt..'  work,  .trr  r«.wlin«ly  •i-ll  Hi.I-Im-.,  ...I'l  "rr  prat-tKally 
xtiuiil '«>  twm.  Thry  in-  .i(  nii«lrn.  t\i>r  iiml  >fr>  «»^iH"«iiin.l  in  »trnn.  ii>ii«ili.]>tkin, 
al..l  -An-  >pl.'iu.ldlv  n.L«pt4Hl  f..r  .iu.il.wt  puqK...-  .*  »liiil..ik<Ty  w.irk  in  11  <tri>Ii.»  ..r 
l.wg»  p.>ir.T  in.t«llat|..ii.^  rb'-y  «..rrbalU  f..r  tl..-  IHrli.*..  Adi.umliy  l..v  th..  .Nav»l 
l'..n>lnu-tiim  iin.l  Amw.i.«.t«  t  n..  Biim»,  an.,  ai  Hup  (...•M-B.ii.nl  ihaktnnb, 
sb.wnMii.   Tbew  Mi|tlin«  will  lir  .Ukimw.  of  f<ir  immrdlatv  oU.'  ut  eatrenjHy  I.m> 

'''Fw  f«irtb»rp<irtitoUni»|ip.y  to  WakkuuICarr,  Ii«rIl«iitoii.orTMOfc  W.WaRD, 

SlMflWdU   

FOR  SALE.— EIGHT  LARGE  LOCOMOTIA  E  TYPJi 
MTKKL  BtllLKK.-*.  I.ullt  f.-r  tbe  llrltUk  A.bairalty.  f<»  li  «««fci»«  pre«.ui»  >< 
iu>]tm.  iwr  Miiiiirv  Iwh.  'ntrm-  lH.ili.tT.  Imw  b«'n  i..di.  ..li.w  lui  to  M)  II.P.  <».-h. 
•ni^t.'  xtv  Inm  aai  U.  «0  Inlw-  ii.  earli  laiik-r.  l«.ieili  ..v.-t»ll  a»««.i  Itft  .  dUiiwIrr 
of  hunvla  alM>iU  Ttl.  <lnit<'  anii  II".  •"luare  lovi.  IIw-m-  lM^l..ni  are  in  »p.<-n<.l.l  «<n- 
..ition.  W  ill  m-11  tollrthvr  .«  mipuralidj.  awl  l.w  llnoiciiiiti?  mU;  *rry  Iim- prtntri 
will  !»■  iicni>ti-<L  Apply  t«  W.iKK  ami  fiuii,  Diirlinirtom.  vt  Tii<».  ».  WiJiP, 
s(.,.fl»rl,l. 


AMMETERS  &  VOLTMETERS. 


JEWELIED 
BEAIINCS. 


HMKNEO 
WOW. 


£1  •  12  -  O 


lAMCC  DITI^IM  06, Red  Lion  Street, 


C.  PASS  &  SON,  Ltd.. 

Bedmlnster  Smelting  Works,  BRISTOL. 
ANTIMONIAL  LEAD  OF  ALL  GRADES. 
LEAD  ASHES  &  LEAD  RESIDUES  FROM  ACCUMULATOBS. 

Talagramil  "PAW,  BIDIOI."  i,l,i*.;o»,  171. 


Google 


TBI  BUKTRICIAK.  F£BRUART  1  ii*Ol 


EVERSHEO'S 

MOVING-COIL 
INSTRUMENTS. 


SECTOR, 

EDGEWISE 

AND  ROUND  DIAU 


CATALOGUE 

CONTAINING  DETAILED 
DESCRIPTION  and  PRICES. 
SENT 

POST  FREE 

ON  APPUCATION. 


EVERSHED  &  VIGNOLES,  Limited, 

WOODFIELD  WORKS,  HARROW  ROAD, 

LONDON,  W. 
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Vlfl  I    I  ING    BROSa^  Ltda^  (^i^ORAUUQ^ 

ELECTRIC  POWER  AND  TRACTION  ENGINEERS, 

;  'Z'Vi^^l  LonHon  OffioB:  ^9,  CANNON  STREE T,  LONDON,  E.G. 


E 


APPOINTICENTS  VACANT. 

AST   HAM    L  HIiAN    1)1STI£I(  T  (  OI  XCIL. 

^n.KI'IKIr  l.llill'l  INii  AMI  IltVMNVAN-  IIKI'AKTMI.NT 


TKAFnC  ASSISTANT 

Tlw  •l»>v<'Hniii.'.l  I'luniil  n«|ain'  llii'  «<T>i.-<~  nr  .i  TKAI'FIr  .\!*MST.*X1'  In 
niBikrf-tiim  with  tbi-tr  l-llii-trii'  'lrim«Aii^«.  ^iliir^  il>)  |M-r  .timmn.  A|i|ili<'iinl'*  miiM 
be  fnlly  <-\|n-m*n*'i-.|.  A|>|*1t<'  itMw*.  iiliil  mt:  ^t:*-.  in  <-.«n<tt«Lit«-'*  imn  tbimlw  liliiifi.  on 
l'<ifla«  I"  !•  i.W;ilin-.|  Ir.tii  Ml  W.  «'  I  II1B.H111.  M  IKK.  I  hi'         rbjil  Kiwiwrr. 

J*ulil|i>  lliKll--l(i»i.   K*"l    ll;»lll.   K,  llhtl  iHtillMIKIItinl  lt\   i-iifiH-*  «if  Ihlw 

tvrvmt  tf«iiiiH>nL>l»  iitliii  li  will  bm  U*  ti'7iintinl>  u*  miii  In  mlilrr^'il  t<«  "TtiM 
('luiniun  '  KU-atrii  l.iKhtinu  itixl  1'r?ini«  niitlav.  TiiMir  Olfli  ii*.  H  .iki'ltrM- 

Ktm't,  Ki^  Hum.  K..  ami  rnt|i<r<*'i|  "'Inirtk-  A<<->i!<Uilil,"  n>il  Liter  tlian  n'cktrk 
limilii-n  lll'l<.'<l>AV.  Uf  mil  FvlTiilir\,  IWil. 

l'-nntHM>lit|  iltf  nM'itiU'r*  iif  ihr  t'nuiiiHI  vlthw  ilirviilv  i^r  iiwliwtb  \-  Mrlcily 
|irobt1vii«Hl  AWi  win  «liMtii.tUf>  Aii>  (unili(Litr. 


CC'l  MrLATOK  C)IAIU;iN(i.    C.    H.  CATHCART 


Hin 


iiimM'ii  ,  Ilh(Iiiic  iiltinl  MM-i-liilly  iutnii>l4*il  fixr  thi»  ihii-im'm',  4'hiincf  (Vll*  nf  kU 
iirMibpll).  th<ir«iuulily  uml  rlinti'iljr.  Tmu^  un  Ji|i|i[imtinii.  A«i-iiiiiii1hH>t»  cm 
At  i4-iti(Mtrar>  Ucbtintt,  cipfriinniiiil  u<ir«.  At*.  ;i.  |ki*Twl-))ttlMtiij:H,  ^Otli^liory- 
rv.  KIwt  )itntft,  KV.  <Te1tr|iliatlr  No.  t»t.) 


t^iKHi  ontrv''  K<-t  Mum. 


WANTEI>.  CHAK(;H  EL]-:CTRICIANS  and  SWITCH- 

<?lwrKr  lUivtrtriakik  uimI  SHh<-MM«ir^|  \it«>iiiLiiitM  iiiv  rfiptlrtul  hi  oinnfi-ttnn  irltb 
•xlni  fa[xh-t*^i^i*'n  p<iW(*T  !*t.itii>D  umi  «iilMt.%ti>inK  oprntting  ('tii^H-nilkitii  Kli'i'Crtc 

A|i|illr:iti«irM.  liliiiiK  tMjtiN  lo  (in-vi'iii-.  fV|H^U-iHi>,  aiMl  |ir«-^ii1  ■wtUiT',  to 
lv*ciit  to  A  l,7"»l.  i-.V/rf rtntf  «i  01Ucr.>ali*lMir)i-uun  Hrrl  Bliwl  LuDduci  DuC 
Ul^rUuui  KKIIIU  AHV  11th,  \M 


WANTED  and  FOR  SALE. 


WANTKI)  iinmr<lmtilv,  new  or  Sc-comlliiind,  TWt)  l..V)0 
A.\ii*i:iii:  crr-onN fi.r'i^v lirmiu  Tomtom  «t  .lUiwut  iv»fp»e 

rum*iil  Aiitl  tir>-ft'nili|>  iiUtt  111  iinixlinnm  of  iim|ifir-  IViilit^^hiMiM  (tiv«-it|ir. 
imtkt'K'*  tuiiiM-.  t<r|t*  .  iIhIi*  nf  «lrlti*-t>,  nod  ilmwliiit       »ki*t<  li     :i,t*f7,  f^(r'i4ti'>n,t 

ANTF.l).  good  SKCONDHANI)  WILLAXS  ENGINK 

»M  nVNAMII.  iilniUt  li»  ll.l'.,  ilnmt  lln  vii||«.  -  A|i|>)}',  :l,«>i,  tClrrinrMn 
ClflkVt  S:iti>l>iir7Hiiitit.  KU'i't-ntm-i,  I^nilioL 

ANTED.  LAM  P  TOrS.  with  Platinum,  Scrap  Platinum, 

Ai-  -r.i»:\  iV  I'll.,  S',  Lihlcnti'-hlll,  l.ii<iiluii,  K.(°. 


w 


w 


SECONDHAND 

ELECTRICAL  MACHINERY. 

HeMn.  THOMPStJN,  SON  &  CO..  of  New  York,  h*v8 

a  LAKOE  QUANTITY  of 

DYNAMOS,  MOTORS,  SWITCHES,  ARC 
LAMPS,  ENOIMES,  BOILERS,  Ao.,  Ao., 

in  Suick,  of  S:au<lard  m&kaa,  fur  Immodiate  Delivery, 
COMPLETE  EQUIPMENT  FOR  ELECTRIC  LIUHTINO 

PLANTS  OR  STREET  RAILWAY  SERVICE. 
Writ*  for  CaiAluKun  uid  |«rticular«  u>  - 

JOHNSON  A  PHILLIPS 

14,  lUM  eOlRT,  NX  nOM  mUT,  LC,  MM  CMMLTM,  OUT. 


IllIRS  01  tki  most  lodtrn  lieliliai  Itr 

CABLE  MAKINQ  CABLE  LAVING 

STRANDINQ  BRAIDINQ 
TAPINO  WINDINQ 
COMPOUNOINQ  LAPPir«3 
OURHER    fill  K  A   COTTO"  COVERIMO 


ENGINES 


FOR 


Electric  Lighting 

HORIZONTAL  or  VERTICAL. 

SINGLE  CYLINDER,  COMPOUND  or  TRIPLE 
EXPANSION. 
CONDENSING  or  NON-CONDENSING. 

Sixes  up  to  1,000  Brake  H,P, 

ENGINES  OF  EITHER  CLOSED  OR  OPEN 

TYPE. 


ALEX.  SHANKS  &  SON^ 

ARBROATH,  SCOTLAND, 

AMI 

Bush  Uanc   House,  Cannon  8t.« 
LONDON. 


Cc 


THE  ELECTRICIAN: 


THE   OLDEST  WTEEKIY    llMJSTRATm    jni'BNAl  np 


ELECTItlGAIi  ENGIJNEEBING,  INDUSTAY,  AND  SGEBNOEL 

ESTABLnRBD,  Vint  SarlM  (WMKM  •wobA  Sntai  tWvMgK  Um. 
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PuoB  Sixpence '^Sf- 

Ahnad,  v.,  or  M  onM.  or  tie.,  or  imr. 
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Etectrkal  OwDUtioua  and  EIol' 
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With  this  iiBu*  ve  publish,  as  a  supplement,  our  aooaal 
milttilclMttitt  nil  ways  and  tramways  of  tho  United  Kingdom. 
As  on  provioDs  occasions,  the  details  of  tliis  map  tLrelnscd 
on  the  infonnation  embodied  ia  onr  annual  statiiitical  lahla  of 
■Itatria  tnMtion  aiid«t*lniigs,  which  we  published  Imt  week. 
ThomBp,  iEdecd.fiirnisljcs  a  convsniflnt  and  interesting  ftdjauct 
to  the  table,  for  it  shows  at  a  glance  the  geutjral  diBtribatioD 
of  dcolria  nihnj •  lad  kmmwayt  ov«r  tbe  United  Khtgdou, 
as  well  OS  tho  distribution  of  the  varioas  electric  il  3) -to ma. 
Tnubiiit)3  b«u>g  still  grtatly  iu  pfepoiiil«r«uioe  over  railways 
—ft  oonditioD  of  tUngs  tlutt  mtj  not  olw^ft  b»  auifaitalood— 
there  is  natural!}  n  <>reater  proportion  of  the  red-indicatod 
overhead  trolley  system ,  but  the  blue  dots,  refHresentiog 
tfaM-nQ  ayatomB,  am  also  growiag  io  nmnber.  Twenty - 
three  lines  »re  worked  by  local  authorities,  the  remaining 
40— ouutituting  a  large  nwjoritjr— are  owned  and  worked 
by  eompaniea. 

We  wre  authorised  to  state  tfaa*.  the  rainour  ia  quite 
valbanded  whloh  has  appeared  in  oatam  nawspapen  during 
the  past  few  days  to  the  i-ni'ct  that  **A  deoisiun  with  regard  to 
the  letting  of  the  contract  for  Uie  conversion  of  the  Di^n  ict 
Batlway  from  etenm  to  eleetrlo  traction  "  was  arrived  ut  Idb; 
liimday.  As  a  matter  uf  fact  the  report  of  Sir  William 
pRK£Li:  anri  .Mr.  Titn>n~  PAitKEn  will  not  be  con'idcm!  nnli' 
early  next  week,  which  is  accordingly  the  earliest  date  at  which 


any  decision  can  be  made  by  the  directors.  The  aanouoce. 
ment  that  Ifaaan.  Gaui  ft  Oa,  n;  iadMd^  uy  olhac  fina  ol 

contrac'.nrs-,  haM)  he^n  OhoSBQ  fw  tMfl  ImpOXtant  WOCfc  is> 

therefore,  premature. 

A  oomnmnication  in  iho  prns'',  apparently  t-tnanatiii  •  from 
tho  Post  Office,  refers  to  its  Kxpress  Delivery  Services  aa 
folhnra :  "  NotwittuteadiBg  tb«  ucMaraa  tahea  to  fKasomiaalo 

as  widely  ft^  possible  inforiuition  rc'spectiog  tlie  vnrinns  Post 
Office  services,  the  PusTMASTKa-QcNKBAL  has  reason  to  believe 
that  tho  fuproved  laeilttioa  offend  by  tbo  expnu  ddivecy 
service  uro  ssill  not  g'tnerally  known,  or  at  any  mtci  not  entirely 
appreciated  by  the  public."  The  oommunication  then  proceeds 
to  give  detailed  partioaUn  ol  tiiO  fiMilities  clbrod  for  nodiag 
single  letters  by  rail,  special  delivery  in  advance  of  ordinary 
datively,  qweial  dritvery  in  I^ndon  on  bandaya.  and  (this  is 
nttber  belalBd,  ne  ia  it  only  piwnataraf)  the  advantagM  d 
spooial  dallvwy  at  Oiiriataws>  There  is,  however,  one  branch 
of  the  express  delivery  service  still  less  known  to  the 
general  public  and  yet  not  mentioned  in  this  announce- 
ment. We  refer  to  the  fadlilies  for  telephoning  a  meaiaga 
to  a  poBt  offict'  for  transmifision  as  an- ordinary  letter,  express 
letter  or  telegram.  In  London,  for  iuatauce,  we  have  reason 
to  kaow,  ib«t  altlMagb  a  oertaia  aombor  of  islagiwtts  ana 
telephoned  to  the  Post  Office,  the-  use  made  of  the  "  telephone 
leUer  "  service  is  extremely  limiied.  i'or  soma  reason,  taw 
toiaplxMM  mbsoriberi  seem  to  bavo  fbaud  oat  that  tiwy 

can  luk'pLone  MO  worda  to  a  po^i  oiVic,'  for  delivery  by 
messenger  at  the  ordinajry  expresi  rate  of  3d.  per  ntile, 
and  that  Un  daqpatoh  of  a  tdagian  t«i«phoaed  to  a  post 
office  costs  no  more  than  if  it  were  hand i  1  in  uver  the 
counter.  Many  London  business  bousra,  who  spend  larga 
sums  per  day  in  telegraphing  at  fid.  par  dozen  words,  aw 
unaware  that  in  many  ea«c8  expre.^s  letters  2j  times  aa  long 
ooald  be  sent  qoieker  and  at  half  the  rate  to  olients  within  a 
nQe  of  BMtropoEtan  poet  offieee.  These  telepbonio  faeiUtlas 
have  only  been  referred  to  in  the  Post  Oflice  (tuide  siaeo  (ht 
middle  of  18i)9,  although  they  ibrmed  part  of  the  agree- 
ment between  the  Post  Office  and  the  National  Telephone  Co. 
on  tho  aoquiflition  of  the  trunk  lines  by  the  former ;  and  oven 
now  the  reference  to  them  does  not  specifically  state  that 
ihey  cefortocounectious  ihroij^'h  the  National  Telephone  Co., 
leaving  it  to  be  inlarrad  that  Utaaa  aarrnss  aia  limited  to 
trr.nic  lines  and  Post  Oflice  exchange'^.  Perhaps  it  is  not  to 
be  expected  that  the  Post  UtUee  should  advertise  the  bu^ness 
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of  »  compel  iter  to  both  lU  telegraph  and  telephode 
•Uhongb  tiifsmiglkt  be  to  Ibo  pablic  oouTcntence.  The  National 
Telephone  Co.  has  adrertiMMl  the  triiitter  from  tiiM  tO  Ume 
ve  are  aware,  bat  neither  in  ita  adverliacmcnt*  nor  id  ita 
aixMtoij  i»  U  WMb  dHur  «brt  «han  cxtai  fMilitiM  sm  fata 
ofdhangs.  ^ 

Lt  ow  iinw  of  Jnnary  18tih,  we  nfMmd  to  lebsnphic 

despatchea  from  New  York  to  the  effect  tlmi  the  American 
Telephone  and  Telegntpli  Co.  had  purchase*!  from  Dr.  Pupw 
the  patent  for  a  melfaod  of  labnnifaw  telci^ony  from  which 
great  resulta  were  expected,  the  purchase  price  being 
?200,000  jiliis  i",500  a  year  daring  the  17  yeww"  life  ol  the 
pateat  This  announcement  waa  qtrite  oomok  u  tO  the  nuD 
fiHikt  bttl  Uk  •  rabeequent  inverview  with  a  representative  of 
the  Eltctrieat  l^.ri.-w  of  New  York,  Dr.  Pcpin  ia  reported  to 
have  stated  that  the  price  paid  was  "  ooDAiderablj  larger," 
OOFOoateapocHy  tUSag  that  it  ia  now  -gmmSlj  under- 
stood" that  the  sum?!  mentioncil  above  were  half  thoee 
«otaeUy  to  bo  paid,  1100,000  having  been  already  reodved  hi 
oudi,  uA  the  tlft.000  »  yew  ikrm  to  be  pud  m  loyalty. 
Dr.  Pi  i>is  aho  stated  that  none  but  the  American  patents  had 
jet  b^  dispoaed  of.  It  may  be  added  that  the  American 
Tdepbom  mfl  TeUgnph  Oe.  ii  thtt  Urge  flompny  which 
recently  absorbed  the  Amnriean  Boll  Telfiplione  Co.,  and 
kheiefoie  oontroia  the  most  important  telephone  inteieets  to 
Unitea  Stalea  ^ 

Ae  to  the  invention  itself,  a  full  account  of  it,  with  an 
■bitnek  of  the  patent,  waa  pnbliebel  uui  eomneoted  upon  in 
our  columns  last  August  (Thf  !:;><■<, icmn,  Vol.  XI.V.,  p^i.  5-<7 
end  508 .  As  we  pointed  oat  at  the  time,  Dr.  Fvri»  haa 
ceiried  out  an  experimMirt  «B  an  srtilidil  line,  1b  whioh  self- 
induction  WM  flttriboted.  Dr.  Pupin  being  a  dityoiple  of 
OLfv-as  Heamsidk  in  this  rsspeot  U  is  sarpnaing  that 
Heavisids's  practical  suggestions  of  this  inipiOVMMBt  to 
telephone  lines  of  great  length  and  high  capacity  should  so 
long  have  bt-en  left  without  Iming  submitted  to  the  practical 
teet  of  experiment  k'erbapa  the  reward  reaped  by  Dr.  Pupin 
wHI  eneomge  mglmMW  to  p^  man  fttteotioiii  to  the  results 

of  mathPTTiatiea!  analyi50s,  even  if,  a<!  unfortanitely  lias  been 
frequently  the  case  with  Hkamsidb's  writiuge,  the  detaila  o£ 
the  ittitheimeHael  inataiMit  of  die  mbjeak  kit  bean  beyond 
tLo  compreljt-iision  of  lunny  of  thorn.  In  the  meantime  wo 
await  with  interest  the  actual  test  of  telephony  over  a  r«iil 
ioiig  inaMtive  talaphoae  Una. 

As  Arnoriciifi  rnn^-rnporary  dtvotog  iin  tilitorial  article  to 
«  cousideration  of  the  question :  "  What  should  an  electric 
liyht  etatUm  sail?*  Oar  oontenpomij  imwen,  Hgbl,  aot 

el.ctrical  energy.  Why,  it  aslss,  hhnnlJ  uii  eUctric  light 
•tatioa  not  benefit  by  an  improvement  in  electric  lamps.  If, 
M  is  bj  no  neoos  improbable,  •  lemp  t^in  as  effieieni  m  the 
pMMkt  one  slioutd  appear,  our  contemporary  fears  that  the 
business  of  an  eleebtie  light  station  woold  be  ledooad.  This 
ar«;umont  is  based  on  the  opinion  of  no  U»  no  anttmrity 
han  Mr.  EDiaoN,"  whom  we  had  not  saapeoted  hitherto  of 
having  invented  n  new  leience  of  potitionl  oaonomy.  What 


oar  oontenporary  is  aavnanting  it  thai  n  middleman  diaaU 

be  encouraged  to  reap  a  hurvt.'.  fr mi  n  uew  invention  rather 
than  its  inventor  or  the  poblio  which  usee  it.  The  eleotrioitiy 
supply  industry  wonid  ba  benafitad  tdtimatetjr  If  feMping 
■p  actUloidlr  the  prioe  of  ita  pcodnei. 


Obituary. — The  death  is  annonncfd  of  llofralh  Of.oinar 
Edler  v.  Volkmer,  presidnnl  of  Iho  AnHrijii  KlektruU.ch 
ni.'<obrT  Wrcin,  who  died  on  .Jiinusry  2uth,  m  hi.'^  liiad  year. 

"Wiedeniariti'sBdblAtter."— It  i.n  auuouoced  that,  begin* 
ning  with  tbb  .January  mirnbtr,  Prof.  Hr.  Waher  K^iaii^.^of 
Uriefewald,  will  takeover  the  ediiorahip  of  th«  "  ik>ibUttei "  to 
til*  **  Ann&len  der  Physik." 

,~-Ux.  G.  Noble  flartridge.  auperiutending  engi- 


neer South  Waba  Dtstriot  Poald  Telegraphs,  is  on  accooat 
of  Ul-heelth  ntiring  fitom  fha  i«r*iee»  with  wbiob  he  haa  ben 

associated  for  over  40  years. 

Presidency  of  llie  French  P!iy<iical  Society.— At  the  last 
meeting,  held  tbe  IS;h  inst  ,  M.  t  oruu,  who  has  twice  been 
president,  delivered  hi?  farcwuU  a  ldressOD  leaifiag  tfaeebair. 
Uia  saooessor  as  pfoiident  is  M..  Pellat. 

Opeidng  of  the  MoUuiwdl  Blectiicity  Works.— Owing  to 
the  death  of  the  flw  Milabc»tioa  of  the  opening  of  the 
new  electricity  woitai  tA  ICottwrwdl  will  not  take  pleoe  to4B,j. 
A  brief  description  of  the  works  appeared  in  oar  last  issue. 

General  Electric  Co.'s  Annual  Dinner.  AVc  «re  asked  to 
state  that  the  annual  dinner  of  this  company  h  stall  ,  lumounoed 
lor  the  2nd  inst,  haa  bean  poetpooed  until  .March  2ad,  on 
■Moont  of  the  lameaiad  death  of  Her  tf^eety  Qaaen  Vifltom. 

Tliysical  Society.— At  the  ordinary  maotlllg,  bflU  Jan.  flStti 
Ui.  T.  n.  Hlakealey,  Vioe  Prosident,  in  the  ehrfr,  it  W»a 
decided  to  forward  a  note  of  condoknce  to  His  Majesty  the 
King.    The  ordinary  business  of  the  meeting  was  postponed. 

Student)*'  Wt  to  the  Metropolitan  Co.'s  Willeedcn  Works.— 
The  visit,  announced  for  to-morrow,  of  the  students  of  the 
laatitution  of  Eleetrical  Enginceri  to  the  Willesden  generating 
sUtlott  of  the  Metn>poUtaa  Eleetzie  Suppljr  Co.,  haa  been 
poatponed  la  eoaseqaenee  of  ttie  Qnaan'a  flmomL 

New  Direct  Cable  Route  lictween  Great  Britahi  and  Sooth 
Africa.  The  KaHera  Trlegraph  Co.  notifies  th»t  a  cable 
between  Portliciimmv  (Comwali;  and  .^t.  Vinci'nt  Verde) 
via  Madeira,  N^na  op«nod  for  traftic  on  Wednesday.  This 
eoniplettfs  the  n<  wdhm»«aUa  Boata  batwean  Oiaat  Britain 
and  South  Africa. 

Goldsmiths'  Institute,  New  Cross.— In  conseqjonco  of  tha 
death  of  the  Queen  the  Kight  Hon.  A.  J.  Balfour,  who  should 
have  distributed  the  prizes  and  certificates  on  February  7th, 
u  unable  to  do  so.  Tlie  Governors  have  therefore  decided  to 
abandon  for  this  year  the  poblio  diatrib.uiun.  Students  nUf 
obtain  their  awards  v^na  applicatiou  at  0>f  Institiit.'  office. 

Wigan  Corpoiatioti  Electnc  Supply  aim  Tramwfiy  Works.— 
Thr  formal  ceremony  to  celobrate  the  openiug  of  thfui'  ,\.  rl  , 
which  it  had  been  'inti-ndtd  to  hold,  has  Iwen  abnuooneii, 
owin«  to  the  hwnentod  de<ith  of  g'leen  Victoria.  Tiie  li^;hung 
works  were  started  last  December,  and  the  tramways  during 
the  paat  week,  withont  caramoay. 

Cable  Interroptiaaa.  iviti*  <>f  TntAmiptioa. 

LaUkw— Cyprus   .luui^  2t,  luli^ 

P»r4— M»r»Dh»m                                        -  M»r.  2,1900 

Okfeane — I'iDhciro                                        ..  Nov.  26,  1900 

Penumbuco — Ccar*    Nov.  28,  1900 

.M.in«ni8»— llMi^liimi  ,   J«i.    7, 1901 

Sh«iiglmi— .Amoy   J«n.  17,  1901 

lliivre  -\V«lernlI«    Jan.  19,  I'^l 

MalU    Tri|)oU    J»».  2A.  1*1 

Sili|'fl[inrr  ■  ll«l-"fWS!lt'i"    •':»'.  '<t^.  !>01 

n:,„..  gh...    I-..::.                                 A,;  .:^v..  2i:  mi 

Engineeriug  Professorships. —  It  is  announced  in  Eiektro- 
leehnnche  Mititilunijfn  that  Herr  von  Dolivo  Dobrowolski.  chief 
electrician  of  the  Allgomoine  I'.lektricitiits  (iesellschaft,  is 
shortly  going  to  St.  Petersburg  to  take  over  the  direction  of 
the  new  Government  eleotro-teohnioal  inititate  there.  Tha 
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ivne  journal  atates  OnX  Hair  Gorges  ia  giving  up  faia  pomtion 
as  engiucoi  m  chief  of  the  firm  of  Siemena  nd  HaUie  tO  iU 

a  prufossurship  at  ihe  Dresden  polytechnic. 

Telegraphic  Commnuication  with  Tientsin  and  Feldn. — The 
UmiIII  11  BxtsnsiMi  and  Oreat  Northern  Tek^raph  Companies 
■MMMBM tfiBt  ttuy  have  ooostructed  laudline!'  I>ctwe«n  Takn, 
■ptffnW*,      P<>Wlti  IhH  traffift.  These  land-lines 

u*  tmder  o^pM*  ooatral  of  tb«  oompuiea,  aad  are  wwk  ed 
in  direot  connection  with  the  cables  1*U  fhOB  lust  ailtamn 
between  Shanghai,  Ghefoo,  and  Takn.  Tm  ocntnig  tariflT  to 
TiautEin  and  I'fikin  of      (id.  per  word  remains  unalte«^. 

A  New  German  Honthly. — The  first  number  of  a  m  w 
German  monthly  pablioation,  Kl,ktr(4>c/in:-rh,-  Mm  iiuui.i:. 
has  been  sent  us.  It  is  dedicated,  not  to  the  eleotric&i 
engineer,  but  to  laymen  and  those  engaged  in  Idndrod  pro- 
fessions and  indastriet  who  are  interested  more  or  less  in  the 
progress  of  matters  connected  with  electricity.  The  journal  is 
edited  by  Herr  J.  Zachariaa  and  pablisbod  by  Wilbem  Koapp 
at  Halle,  and  its  aabscription  price  is  2-SOm.  yeariy  in 
Germany  and  .Austria  and  Urn.  in  o'hor  oonntries. 

The  Band  Central  Electric  Woiks.    Werefprml  in  oarlast 
issue  to  the  Jwna^^o  done  by  the  lUitrs  to  ihe  Brakpan  works 
of  the  Band  Central  Klectnc  Couipaoy.    Farther  particularn 
nnoonca  that  the  damage  is  estimated  at  X4,000,  boiug 
lintipally  done  to  the  dynamos.    Thia  aasames,  however, 
II  at  the  crank  ahaha  have  not  been  daOMged,  a  fact  which 
as  still  to  be  confirmed  by  a  closer  examination  of  them. 
T  he  telegram  received  in  London  on  Monday  further  stated 
tbat  H  WM  "teafaniadUy  poaaibla"  to  atari  ana  angine  in  24 
honn.  slid  dw  two  otilHir  damaged  eogfaea  iritluB  a  fbrtnight 
pzobably. 

Alleged  Ii\iaiy  to  Watei'  Maiiis. — Xu  au  actiou  la  re-cover 
$50,000  daimtgeo,  brought  by  the  Natural-gas  and  Water 
CompaDie«  of  (ndianopollB  as»in«k  the  Indianopoli?  Htroet 
Railway  Cc).  fur  deturiorullon  lu  (.npts  and  main?  cii  i  t-<l  by 
eleotioly sis ,  tlio  Superior  Coarl  IkiIiIh  the  complaint  lyoaJ,  and 
considers  the  tramway  eom)j&iiy  ^;uilty  of  actionalilt'  negli- 
genoe.  The  Urstrru  /•  '/■tfiii  1.7.1  of  Chicupo  reports  ihat  the 
labBdant  compmiy  did  nol  contc-it  the  facts  alleged  in  the 
complaint  were  not  true  ;  it  mtnply  mauit4uned  that  the  dam- 
ace  resulting  from  the  cgcapo  of  electricity  was  incidental  to 
tba  aCofment  at  tha  £EaMhiae  granted  to  the  eompaor. 

The  Pofltal  Tdegnfh  Sentoe. — Dm  following  amnsinK 
Utter  1)7  •«  an  Amarieaa'*  appeaead  in  Tkf  Timm^  Wedneaday 
laat:— 

Co  DietnbtrMb  el  IsAyw  I  Mat  ■  telagram  from  Ludao  ef  from 
ISO  to  900  ««rd*  addiCMMd  to  Wixinore,  a  telagrei>h  ntfce  fn  H<r«- 
ford'hira,  dintrat  ItO  miluL  Toe  u>le<»in  U»ik  exuctlj  four  liourt  ii, 
traauDimion  (ruin  oHica  to  office.  Tliinkiog  that  40  huIm  an  hoar  na«  not  > 
crtditabie i-poed  for  woi  •  Briti-1.  i<*k|;rft!  1.  line.  I  rcino&atraced,  and  aft.  i 
&3<lafaof  patient  waitiDg  I  hnvr  iK  ^ivtil  lUf  euul meJ  .uuturaace  (romih« 
Poatmaaler.Qeinral  tiutt  "  it  i«  noi  cbuugit;  U  &t  ihu  time  occupldl  can  be 
cmridmd aiaiitiTe."  It  is  aot  alm;«  paail-le  lo  aliow  by  ufltcial  <locu. 
UMltta  dl* •stiaordiDVj  pmgnM  OMwhi  by  tite  Kriiuh  aaliun,  and  I  a>k 
fou  tu  record  this  offlmi  K.><>uraDce  that  ihr  T'^n'Uh  t«tMnpill CM  «]«lirer 
m«M«g««  at  r.ire  -A  40  milv  an  Ik-ut.  I  nmf  aU  WSt  thS  Great 
Weateta  Mailw*;  takea  me  at  uaet^  th*  aama  »}*>i  'I. 

Hegtnljtte  Badoetton  of  Lead— The  electrical  lead  reduc- 
tion oonpany  wboae  pnmtfles  ware  destroyed  by  fire  last 
Maieb  baa  resaincd  won  in  it»  new  bailding  at  Niagara  Falls. 
Aeootding  to  the  New  Yodt  Etectrie^  WoiU  tha  new  plant 
ha*  a  capacity  about  ten-lbld  tlmt  of  dw  plant  daatroyed  by 
the  tiro,  and  the  building  to  169lt.  1^  140fl.  The  eleetrieal 
machinery  equipment  oonaiati  ot  tWD  WaetinghoiMe  BMtotB 
of  800  n.p.  citch  direct-connected  to  a  Weetiughouse  direct- 
current  generator  of  250  ii  .p.  The  process  oonsists  in  reducing 
electrolylicaliy  concentrated  i^'aletia  (sulphido  of  luiid),  Iht 
product  bwLg  metallic  lead  iu  a  -^iion^-y  form.  Aiiout  five 
days,  it  is  stated,  are  occupied  iu  O.m  rt'duclioti.  The  spongH  i.s 
washed,  and  then,  for  the  meet  part,  converted  hy  lo&stiug  luto 
lithargu  fur  use  in  rubb>:r  tnunutacttiri!  and  in  storage  batteritH. 
I'lant  i'^  1  ein;;  |nu  down  f<jr  rolling  aud  stamping  the  sponge 
into  sfejragt  bultciry  plates  Tlie  present  capacity  of  the  works 
is  about  lu  tons  per  day,  caiiftblc  of  extension  to  40  tons  per 
day.  Sulph-iric  acid,  it  nmy  be  nifntiaiu'd,  is  a  by-product 
to  tin  extent  of  tiOOlb.  of  acid  per  ton  of  lead. 


Teleplioqr  ia  J^wa.— Dr.  H.  Igaraahi.  director  of  flio 
ImperilU  lelepbone  service  in  Japan,  has  recently  been  iu  tbe 
tJmtad  Stataaexuniningtbe  latest  impioTemenlB  in  telephonic 
deTioaa,  and  was  unable  to  escape  tbe  fnepreasible  interviewer. 
He  is  reported  to  have  said  that  !n  Tokio,  a  city,  of  1  ^  toiUion 
inhabitants,  there  were  only  ".OM  tidpplmne?  but  that  the 
Japanese  Government  had  alre.sdy  ordurji  for  10,000  more. 
The  Bell  system,  he  ooDtiniad,  i.s  in  usp  in  lii>  country,  with 
overhead  construction  similar  to  that  employed  in  the  I  nited 
States,  underground  cjiblea  aervtng,  hownvpr,  for  tSio  junction 
lines  between  maiji  and  branch  oxoliaiii,'e-i.  I'hfi  .iapaneae 
make  their  own  wire,  but  import  the  iron  liillets  for  the  purposo 
from  .'\nierica,  native  iron  i)eiug  UBauitibly.  The  taritT  is 
about  b:[ui\ all-lit  to  £(!  a  year.  There  is  one  loufj-diatauoe 
line  100  miles  Ions;  from  Tokio  to  Osaka,  and  mure  are  to  be 
trt'ciid  .nhortly.  I'r.  I^tarashi  predicts  a  good  future  for  tele- 
phony^in  luB  country,  ia  spite  of  the  obeapnea  of  meeaanger 

Asterican  WUng  Bibi^Tlie  Underwriters'  National  Elec- 
tric Aeioeiation  haa  deeiided  cm  some  important  alteratlona 

in  tbe  '*  National  Electric  Code  "  of  wiring  rale.-i  L'nforce.d  iii 
the  Unite<l  States.  The  limit  of  "  low  tension  "  haa  been 
olmnfjcd  from  fifiO  vi  r  .  SfiO  volts,  and  the  earthing  of  the 
middle  t*  ire  or  point  m  every  low  potential  circuit  is  to  bo 
permit  ed,  alrlioiigh  not  made  obligatory.  This  includes  the 
eartliHig  of  the  middle  point  of  the  .'iecond;iry  of  an  ordinary 
siei'down  transformer,  but  apparently  does  luit  permit  the 
earthinij;  of  one  pole  of  a  two-wire  sy.-tli  m.  With  regard  to 
the  cban^'"-  of  liiiiitmi;  pret^sure,  the  /  /.,_-.' .  l\'.,rii  point.i 
out  that  liitberto  any  sy-tiera  in  which  the  dynamo  supplied  a 

Sressnre  exceeding  ;!0 )  volts,  was  treated  in  the  nila^  a.s  a 
igh  potential  syntem,  and  the  wiring  in  conoaction  with  it  had 
to  be  open  wiring  in  plain  sight,  as  distinguished  from  being 
covered  in  wooden  moulding,  or  concealed  worlc  Tite  new  rnk 
permits  the  use  of  500- volt  systems  other  than  tiaUey  systema 
to  be  used  in  buildings  with  suitable  restrictions  as  to  wiring  and 
6ttings.  As  a  matter  of  fact,  America  has  followed  in  tlw 
lead  of  ibis  oonntry  and  haa  alreadj  seventi  2  x  a30-velt  tfaiaa- 
wire  ijatema.  Tlwse,  althoo^i  oootniiy  to  tha  ''ITntiinal 
Blcetiic  Oode"  eiiMing  hitherto^  bam  tmmuHb  teas 
winked  at,  and  now  tbcgr  unto  be  permitted.  Li  addltioQ  l» 
iheae  MneDdmentB. »  eomnittoa  on  « HinwkuafBf  **  iBanlaF 
tioo  neommeadad  the  optloaal  employment  of  a  new  glaas 
of  insulated  wire  in  which  one  layer  of  ■<  wetther-proof " 
insulation  is  placed  next  to  the  copper  and  surrounded  in  two 
layers  of  liraidiug  containing  tbe  approved  "  slow  burning  " 
insulation.  Thi-?  rc-comuiendation  haa  buen  adopted. 
Another  committee  on  the  crtrryiug  capacity  of  alii  '  H:  H:n;  wire 
bad  made  a  lon^  t-ories  of  tesisshowini?  that  insulated  aluminum 
wire  had  »  sa'e  earryiuR  capacity  .^1  per  cent  that  of  similarly 
insulated  copper  wire  of  the  same  aize,  while  bare  aluminum 
wire  liaii  only  77  per  cent,  the  capacity  of  the  corresponding 
si^te  in  bare  copper.  These  Hgures  will  al»o  be  incorporated 
in  the  new  "  code."  The  full  text  of  the  amended  rules  will 
be  phon  m  Thr  f-'lertririan  Electrical  Trades'  Directory  and 

Huniiliook  fur  1!I01. 

The  Erie  Long  Distance  Telephone  System — .\n  article  by 
Mr.  .A.ti.  Riggs  m  the  tUf-in-id  iUvieicoi  New  York  is  devoted 
to  a  deaorip^on  ol  the  iiine  lelegntph  and  Telephaae  Oa'a 
loDg-dietanee  teleplione  ejetem.  An  illoatnttion  of  the  giowtb 
of  this  Fyatau  ia  CtTen  bj  aotiBg  tbe  ehangae  whidi  haw 
taken  place  al  Da&a%  Tena.  Sevan  years  ago  there  weee 
only  four  eartil-Mtam  ilttft-vin  lines  rannii^  out  of  Dallas, 
and  the  service  was  Smited  to  a  few  towns  in  the  immediate 
neighbourhood  of  that  city,  the  traffic  being  so  light  that  the 
operator  spent  half  her  time  on  local  work.  To-day  there  are 
'>i  uit-tftlljc  circuits,  IH  of  them  copper,  railiatin!^  from  Dall&S, 
anil  1,OijO  .stations  lu  Tuxa-S  and  .Vrkan^a^  an,-  connected  to 
the  system,  three  No.  copper  circuits  bein^'en.sh  1,000  miles 
lung.  Id  Texa?  and  .Arkansas  there  are  ovi-r  'is,0()0  mdes  of 
wire  out  of  a  total  of  miles  operated  liy  the  company, 

it  IB  expectud  that  in  two  year.-''  lime  ihis  will  bj  increased 
to  150,000  i.jiles-  The  territory  in  wliieli  the  c  >:upany 
operates  contains  I'J  pur  cunt,  of  the  total  population  of  the 
I  niled    Stiiles.    The    pole-i    vary   from   '27<ft.    to  50ft.  in 

height,  according  to  tbe  number  and  size  of  oroas  arms  to  be 
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carrifJ,  -.vheri.'  uiiii-ually  Iup.r  pulos  have  been  aet  to  got 
good  ckariiuce,  particular  attention  has  been  paid  to  gniding, 
tbua  rankini;  an  even  distribution  of  strain  as  woll  as  giving 
the  line  »  trim  appearance  PoIob  are  set  36  and  40  to  the 
ailtot  and  are  for  the  moHt  part  of  Idaho  c«dar.  On  Bome  of 
thft  Mrlier  linos  built  four-pin  crosn-artns  were  uHed,  but 
dacing  the  pA:>t  three  ye&n  nothing  but  six  pin  and  10  pin 
flBOHMnus  have  been  employed,  with  the  exception  thai  12'pin 
MlDiliave  fa«eD  adopted  in  aome  places  where  tberu  ;i'<:m»i  to 
ba  a  peoib^ity  that,  io  tfa«  near  (utttra,  the  trafHc  would 
■twwiUlD  a  paitiealar^  laiga  nnmbar  of  dieoits.  AU  corners, 
turaa^  milinj  oroBabua,  ate  doable  annad.  Tha  switch  - 
board  aqulpilMtlt  baa  Man  eooBtantly  romodalUd  and  brought 
«p  to  date,  and  at  present  there  are  over  «  iooMI  fbOM  with 
eentml  battery  boards,  and  undcrgrooad  Oolidaita  an  oaad  to 
some  extent  in  the  towns.  The  aggregate  length  of  pole  line 
on  the  system  is  18,10C  milef,  uxttuidiug  to  2,801)  towoit  and 
rilla^cj.  Of  the  94,200  uika  of  «ira,  70i,MO  i«  of  aofiwr,  and 
aa.TOOof  iron. 

Tramways  and  Light  Railways  Association,— The  bnl 
meeting  of  the  members  of  this  .\»fiuciation  vrm  heM  fit 
Norfolk  House  on  Friday  lagt,  Mr.  L.  A.  Athi  rkv  li  nrs 
takiDg  the  cliair  in  the  absence  of  Sir  C  Bivera  WiUon.  Th>j 
inaating  was  called  tniiinly  for  businaM  purposes,  but  in  tht! 
aoQiaa  of  a  short  speech  tha  Ghaimaa  mentioned  that  the 
wain  objaet  of  the  .\».sociaUoD,  whicli  ma  form«d  soma  18 
months  ago,  was  to  derolop  meaiis  of  transit  in  this  ooontay 
ehiafly  by  tha  aid  of  «laelrieit7.  He  commented  on  th« 
nafavoumble  pragiesa  nnda  bi  tha  United  Ktog<lom  as 
campamd  with  tha  Unitad  States,  aod  after  pointing  out  tha 
adnataga  oi  alaatridfar  w  *  mttat  of  loeomotloo  vnt  bonea 
and  steam,  said  tlw  Aasoeiation  ma  folly  alivo  to  the  fact 
that  one  of  the  gieateat  hilldranoei  in  tha  work  of  tniction 
development  yetm  the  old  Tramways  Act  of  1870.  With 
a  desire  to  see  this  Act  abniiili  nu  l  they  had  i  i  i  ri  in 
oommunic*tioii  with  tb<-  Han;  I  lA  Tjttde,  bat  so  fnr  tbttr 
propoBttl  to  amend  the  Li^rlu  K^ilways  Act  ami  tu  aliandon 
the  1H70  Tramways  Act  LuJ  uut,  been  recoiveii  liivourably. 
Itiit  it  was  HtiU  the  intention  of  the  Associatioti  to  eiid"!)v<  ur 
Ml  obtain  toniu  oioditlcalion  of  the  most  oliipctionibU-  featurua 
of  Ihia  act,  chief  of  which  waB  the  i|in  sti  iti  uf  compul-sory 
purchase,  wliicli  nt  pro-itiit  did  not  give  mit)i*;i»'rit  conipon-iii- 
;ioii  u,  those  who  had  invented  in  such  uiulertakiii^if.  In 
ctintiui^ion  he  referred  to  a  letter  which  had  been  recoived 
from  the  I'nioii  Internationale  Pormauente  do  Tratiiwayi;  (uf 
N5,  Kue  I'otag-'re,  lirusaeLs),  intimating  that  that  body  was 
coming  over  lu  England  in  1902  to  hold  ltd  uununl  congress. 
A  resohition  wa->  then  passed  expressing  the  grief  felt  by  the 
members  of  the  As^^ociattou  at  tho  death  of  her  lute  MHj<>.sty 
the  Queeo,  and  respeotfullj  offering  their  condolences  to  Kmg 
Edwaid  VII.  and  the  teat  of  the  Royal  Family.  The  ekcdon 
of  a  Dumber  of  n«!ir  mMsban  of  Goaneil  concluded  the  busi- 
ness of  the  meeting.  Tha  Ust  of  oiiloialB  for  tha  coming  year 
is  now  coni'tit'itcd  as  follows  : — 

Sir  •'.   Kivi-  i:(',M<;.  t   I'„  ,  Pit.  i.li-i.:      |„  A.  Arlic'rl.-y- 

J':.UP«,  K"  .  M.l>.  Vi.--  t.r, -i.l.Miti.  W.  M.  An.vi.rih.  .1 1...  W.  (.',,ui  L<!ii.ty, 
Philip  .t.iliii  i.furijr  KU'ii    lii-ii^*  y.  I'l  V  Dmile  ( liivke, 

i.  ttiirbei  <,<!.in.  A.  U.  ^iuuk*,  Sjduvjp  MorM,  WilliAiu  H.  Murpiiy, 
8te|diBU  r  ^^  .  l>.  Salkui,  A.  IStker.  K.  1^  Omndimuqj  W.  U  Xadan), 
E,  V.  \«"  y  Kn  .x,  i:.  a  Seottn-  Mid  C.  K.  llBllaaiy. 

Electnt  Plant  at  Desloge  Mines,  Missouri.  -A  vory  complete 
power  and  li  /lititig  plant  has  hm-a  instHllcd  at  a  lead  mine — 
the  tirst  t>o  L(iiiip|>c<i  -at  Deslogo,  and  is  described  in  a  recent 
number  of  tbi?  E"'iiiu  •  rimi  Miiiiii'j  .lutii  iinl.  The  ore 
being  lijijft.  down  and  the  lead  itself  finely  disseminated, 
economy  of  operiitioii  is  a  vital  consideration.  Tho  ore  is 
raised  iu  cnr.s  holding  1  ton,  at  a  *poed  of  9CK)ft.  pur  minute, 
by  fli'cirif  hoists,  sifted,  and  the  larger  pietvis  fed  into 
amshcTr*  tunning  at  liOO  ruv.  per  miii.  There  are  seven 
crusher^  at  each  mine  btilted  to  a  idtaft  driven  by  a  lUU  M,f. 
motor.  Ivtcli  crusher  treats  (>0U  tons  of  ore  per  day.  The 
oruahcd  iuat«rjal  then  travels,  on  a  halt  ooaveyor,  to  the  main 
orusbing  mill,  wLioh  treats  1,000  tons  per  dav.  The 
pulverised  ore  than  goes  to  tha  watev-aspaeaton,  whara  U  ia 
handled  by  lit  oeutrifagd  pumps  driven  by  direet^Kmaeeted 
motDiTi.  Tiie  retiiuliing  lead  coooentratee  avev.i;;L>  70  percent, 
of  lead,  and  are  poaaod  diraetly  to  tha  roasting  furuaoes.  Tha 


central  storage  biny  aru  at  No,  2  mine,  which  i-;  conuectodlby 
a  trolley  line,  a  mile  long,  with  No.  ii  mine,  and  a  line 
half  a  mile  long  with  No.  1  mioo.  On  each  line  there 
are  two  trolley  wires  overhead,  positive  and  negative,  to  avoid 
the  great  liability  to  gronnding  whieh  ironld  occur  iu  a 
mining  installation  if  a  single  trolley  wire  and  earth  retam 
wore  used.  The  mineral  trains  are  drawn  by  20  ton  1000* 
motives,  eqnippad  with  air  brakes  and  doobls  trollqrs. 
Besides  oanying  tha  niaaial  to  tkib  aantnil  stonga  bini, 
these  tramways  ooayay  msta  rook  bom  the  mQls,  aoDoentratoa 
to  the  railway  siding,  aadaoal  fkom  tha  ndim  to  iha  povsr- 
honsa.  Tba  oaotal  wmar-honas  tmaMm  all  tba  powar. 
The  bojJsr  soom  aonlans  ftonr  300  b.p.  Bsboadt  ai^  Wlleox 
waier-tttba  boiklib  and  the  engine  room  one  Hr^O  n.v.  croes- 
compoond  eondsnsing  Corlis^i  engine,  direct  connected  to  a 
tiSOkw.  600-valt  compound-wound  generator.  There  i^  also 
a  860  H.p.  eroBS-compound  condensing  Corliss  engine,  direct 
connected  to  a  2.'iOkw.  ciinpii  md-wound  g'irii'ratDr,  ami  across- 
compound  condensing  iind«ra  Corliss  valv-;  air  CDUiprLSMor 
capable  of  compressing  'J50ft.  of  free  air  per  minute  to  l  iOIb. 
per  square  inch.  Therp  is,  beside!",  a  storage  batiory  'if  2'0 
1.'/  plate  typi.i  V  ct-lls,  aii:l  i\  [>oty.iU'T  ^llreotly  driven  iiy  ,s  motor 
liavini,- a  capacity  of  n'i'ii!atiiig  to  ilie  extent  of  li^'O  amimrus 
on  a  variable  load,  Thb,  luiitery  gives  out  from  in  to  >'6  per 
cent,  of  fluetiuting  load,  namely,  when  a  hoist  or  loeomotiva 
starts,  and  nalntaiaa  a  oaoatank  voltaga  at  tha  main  'bas  hu$. 


nBTHKM  Off  SCIENTIFIG  AND  IKSMIBRIHa 
SOCIETIES,  fto. 
YO-IIAT  (PKIDAT),  Febritanr  lit. 

Ni>liTU  KavtCV'.vst  Ixsii  ii  ri  .N  hi  Ksuinbkhh  ami  Siiii>riei<  liKUf. 
::Mp.Kt.    Ueueral  Mretiog  in  llm  l.it.-riirv  nut  fbil"*  >pliic»J  S,iciirtT'» 
Lsctim  Hall,  W«>1|{M*.aU»-t.  Niw-'ntNtli  -uiiuti  Tyn«.  Iu<.'lu<l'»l 
in  the  Aganda  is  Mr.  K.  L.  Onlv'tt  reuls  lu  tJie  ditcwf>iuu  mt  lu* 
l^r  uo    Liquid  Fh«I." 

KoaoiT,  ntnarjr  ath. 

MoTM.  Ixnif  UtM». 
Sp.m.  aaural  Hoatbly  MwlSi^, 

Hucinr  (>»'  IJx«.|NCf:r.>. 
:..;o  y        OnJiuiir^-  MeMiuK  U  tim  l{oj»l  L'liiUwl  Hervii*  lu»Ululit>«, 
tt  hileball,  wboi  tlie  jirmMeDt^lKt,  Ur.  C.  Utmm.  wiO  d«U*er 
hii  iaaagenl  addfciu. 

TBESDAY,  Febniiry  BtlL 

In<ititi-t[.i.'>  >>»  .IrKioR  r»iiiiiMmi. 
v  ;  "1.   MeciiaK  at  «Jm  VVcwUnuiMw  PMaoe  Hald.   Mr,  A.  B.  Btwhir 
wilt  giv*  hh  fcai  Icetuiw  w  ■'  tt'oriu  JUutgbmmV 
WEDNESDAY,  February  stb. 

IX-,Tiri       A  •.;    i  :i.t:i  TKI..  11.  K.S..I.-Jl;Eltt. 

A  j         Stud«tn*'  M««Ung  M  28.  VU:l<iri».»MC«t.    fmiitt  to  b«  tmA  • 
■  sytiem*  «t  DiatritiHtioB  and  ^eaovu^  ia  TS*iut,"  tqr  J.  T. 

tram. 

SoaiTV  ov  Aaif, 
a  fM.   Ordlnaty  Mooting.   l'4jj«r  to  b«  raid  i  "Some  IfminriaDHaef 
HoUir  BiqrclM,"  lijr  JoMph  PaOselL 

THOBSOAY,  Fstnan'  Hh. 

I..     rc.il    ■■  i  xacriviiGiiii  o4  X  Hiif  W.wk  during  tim  .Si«K«  "C 
l.A'iyxiiiiilt,  !.}•  LjauL  aa<i  QuarUfruMitar  F.  Brnw,  II.VM.C. 
FRmXY.  February  Stb. 

I'livsj.  Ai.  Sih  lerv, 
.>  ^.M,    Antiunl  (Jcncr^l  MLfiuiij  iii  ilieKi«mi»«f  Ibr  Cb«miuiil  S'idetj', 
JhtrlhiKtuu  lloun.  wheu  ihn  IWidrDt  will  dalivir  an  biMmm. 
.   An  OrdinM;-  Mei-tiiiK  will  t'AUi,  at.  whuili  Vtal.  K.  W.  WimmI  will  - 
iia4  «  Pitpur  OD  "  A  Slie*  KoImIou  Gmtia$.'' 

iM&Tm-nox  of  MivHAKiCAL  Eminnnpti, 
■  y.       Kxtiii  Milling  ai  .SiuTOj'.  <:4U!,  I..  uIev  the  w)j<mnMd 
(U.icu.«i'>ii  'iii  Mr.  II,  A.  HuiuM^trey'i  Paiwr;  **IVir«r  Oas  Mid 
LtT^  Ua*  RngiiMM  fur  <  'entni  Staiiuei." 

lM8im-Tiev  or  .IrxiOK  KxanmsL 
SfM.  HaeilncMtliianvttttluiitcr  PalwH«>t*l.  Ptt|wr  (o  bt  iMd : 
Eiectnc  IWw  Snfiftj  in  Ibe  MelrupjlM.''  If  L.  P.  Awde. 

Ivii  a.  Iv-v.n  ri  'N. 
i:v.  nin„-  Dix  .(.,..•  i.y  ('...t.  < :.  H.  Itryao,  K.K.H.,aii  "  lltrtoij 

•ml  I'l  ;j^ri'5«l  .jf  Alilui  I.QtjlHC>lioll. 

liiTOKDAT,  Febmary  Mb. 

I \- r  1 1 1  -J.,;.  M,    I':  i:>i,innM. 

Stu.linit.-'  .1-11  I..       l:.  ijri  ,1 1,    -  ,11.1,1  and  ila|i6t  U  lb*  Omtial 
Lr.iH>,uu  lUilH4>,  ^lnqihfrci*  liu*li. 


Digitized  by  Google 


THE  ELECrRIClAN. 


FEBRUARY  1.  1901 


535 


GOHTEMPORABY  £L£CTRIOAL  8G1BNCB. 

[Oomplbd  hf  B.  B.  Woatam  D*Aub.1 

.Serdd n'l  .iL*f,,/t  ■"'  / '(''t  .'i.'/yss. — The  luiniuotiH  por^ioiiK  of  a 
StrBtiflLj  di.'-cliiiri.'i;  aru  those  in  which  the  numbor  cf  ions 
per  unit  vn'.iiuie  is  a  masimnni,  whilu  it  is  ii  iniiiiii;uiu  in  the 
diirk  jjurtirtus.  On  the  ano'ic-  siiio  of  ciich  Liigtit  siratum 
there  is  a  ]iositiva  surface  chuign,  auJ  cm  the  cathode  side 
thwre  in  a  uegHtive  sarfuce  charce.  At  tiio  elpctrodoa  there  is 
a  diminution  of  iouiiatiou  Liy  electrolvbi-H,  and  this  liiminution 
is  particuUrly  great  at  the  cathode  in  couseqaence  of  the 
difference  in  the  velocities  of  the  positive  and  npgatire  ione. 
In  the  dark  spaces  the  forces  driving  tbo  ions  are  (>reittor  than 
in  the  bright  strata.  They  are  gzefttest  at  th«  cathode. 
This  implies  a  oomsponding  vari&tion  of  the  potential 
gradient.  J.  Stuk  aheiehes  the  production  of  stratification 
ae  follows :  An  soon  as  the  discharge  has  been  Btartad,  thfl 
difference  of  velocity  between  the  two  kinds  of  ions  piodiioM  ft 
rednotioa  of  the  ionisation  and  hence  also  of  the  force  at  (he 
sadiode.  The  negative  particles  aoqnin  a  gzcak  '?eloi»(7  and 
Main  it  fot  oonsiderablo  distauees  etfiag  to  iottto  sbooiiu. 
TbB  BagatiTe  glow  light  is  a  region  of  ttirdDg  Miuiation.  which 
ndaees  fha  vailoaity  of  the  negative  ions  and  prodaces  an 
aaaainiilatioa  vi  them  just  beyond  it.  That  aeonmnlation  aots 
aa  a  neondaty  oath  ode,  and  produoee  similar  pbeuomenn. 

IJ.  Htark,  n*f$.  Ze!t»hr.,  J»nu»ty  19,  1901. J 


Ltmisumijf  of  Gatf.t. — J.  Stark,  in  oontinaung  his  lesearobes 
<m  tha  InminoBity  of  gaaes  under  eleotrio  disehaige,  has  anrind 
at  some  inlofesting  geneial  eoaolasioDB.  Lnsftinoai^  is  due 
to  the  impaet  of  ioos  upon  eaob  otlier  and  npon  nantral  nude- 
eoliSi  tha  liudnoaity  facing  gnalar  in  (he  fovaier  iban  in  the 
latter  ease.  The  gveetast  auMimit  of  Inntinona  energy  ia 
avohnd  irbsn  the  gnalest  number  of  enoonnters  between 
poattf?a  andoef^ative  ione  takes  place— tV.,  at  the  points  of 
mazimuin  ionination.  The  gas  itself  send'^  ii;:t  thf^  lutninous 
rays,  and  the  procesa  is  intimately  coimoctei  witli  the  diiTused 
rctlM'.io!!  ()r«ii!nMi.  r  iv^  I'V  solid  bodioj.  In  thi  sf  fncountors, 
the  ^l&dis  uf  the  lioiiu  boiits  is  occapied  by  iho  riasitive  ioos. 
It  is  in  the  InminoiH  portio-i--  i<f  th'^  ili:--rli:in;ii  th;u  the 
kinetic  eneri^y  of  ions  prodnt-eil  tit  the  calhoile  uVir.orhe.i. 
Tha  meatj  v.-lnoitv  uf  ati  \<m  Ji!['enii.T  no*,  milv  upon  it.-i  niean 
free  pntli,  hul  iii  ,o  up  iii  degree  of  ioni-^riliou  of  Che  gas, 
for  the  luutuii:  li-.tiMcti'ju  nf  the  ions  brict'-i  hIiiuiI  a  greater 
numher  of  eDe<jutii«?r^  than  woald  otherwise  take  place. 
LuminoHity  is  produced  not  only  by  the  primary  cathode  rays, 
but  also  by  the  secondary  ones,  and,  indeed,  at  a  greater 
number  of  points  by  the  latt(>r,  since,  owing  to  their  smaller 
veiooitf  tbej  are  diverted  and  dispersed  to  u  greater  extent  by 
tba  pontiva  inu. 

[J.  3t.*iik,  I'hyt.  ZtiUthr.,  jAi>u»ry  19,  1931.] 


Tmpniitg  of  OttnbnuMd  Iron. — It  ia  well  known  that  iron 
haideoed  by  oveiatraia,  raoh  ae  paRnanent  atzatebing,  may 
hava  ita  original  psopegFties  netozed  hy  enoealhig.  Expert 
SMBta  mada  by  Janea  Ifoir  show,  however,  that  if  iron 
hardened  b{f  overstrain  be  raisetl  to  any  temperature  above 
90Udeg.titinay  be  |iarimlly  softened  in  a  manner  analogous  to 
ttie  arokary  temperiog  or  "Is-tting  down  '  of  steel  whi>  h  has 
been  hardened  by  quenching  froiuariid  hoat.  'i'inF  temp' rm^,' 
from  a  condition  u(  h;irdnesB  induced  by  ovcrstram,  iinhke 
orditmry  tomji'tuu)!:.  is  applicable  not  only  to  Bteel,  but  al»u 
to  wrought  iron,  ar.d  pi>:-s;hly  to  other  niaicriuls  which  can  be 
hardened  by  oviirnlrttiii  »uiL  ■^ofti  ned  l)_v  uniicalinff.  Tn  the 
author's experimonia,  Ihe  strainin:;  w  i  ■  |.L:  forme.;  hy  mennsof 
a  ."iO  ton  tflstiii'.'  machine.  A  rtxi  of  i>emi-m)id  steel  showed  a 
yield-point  at  aij  jiit  1(8  tons  per  square  inch  to  start  with. 
After  ovenitraininK  it  and  laying  it  aside  for  I  J  days,  tho 
specimen  showed  a  marked  recovery  from  strain,  and  after 
resting  for  two  weok.s  the  curve  of  strain  was  found  to  return 
nearly  upon  itself.  A  perfect  restitution  could  be  obtained  at 
once  by  a  few  miDutcs'  iitimersioD  in  boiling  water,  or  an 
oxpciuro  to  a  temperutore  of  SOOdeg.  At  Uie  same  time 
the  jrield-point  race  to  49  tons  per  Mjuare  ineh,  and  another 
similar  operaticm  evto  'atmd  it  to  00  tons. 

IJ.  Muni,  Pror.  Wij,  tw^UimtKy  1%  1901.1 


Tramf'Oinrr  n'iih  I  \iihi,-h-  Ht.-ti'irr.  ■]'.  ViUard  describes  a 
new  bigh-volia^e  transformer,  iti  which  one  of  tlie  alierua- 
tions  is  suppreBsed  by  mean-i  of  a  catlindc  ray  valve,  which, 
uH  we  know,  pcfls<>«so>^  at  a  certain  e.\baustion  a  reeiAtaneu 
capable  of  opposinR  OO.dOO  volts  in  one  direction  (when  the 
wire  coil  ia  tiie  anode),  and  a  very  feeble  resistance  to  a 
current  in  the  opposite  direction.  The  circuit  is  interrupted 
by  oottdenaen  at  A  ,  B,  A,  B' ,  as  in  Teela'a  amsgement,  and 


the  v&lve  is  inserted  between  /'  and  //.  It  contains  a  small 
rod  of  platinum  in  a  side  tube,  which  is  heated  to  liborato  the 
necessary  amount  of  hydrogen.  Tho  same  tntnsformer  ma; 
iiR  uiadH  to  feed  two  ezoitsxs.  avd  fbeia  is  a  gseatlj  inereasea 
voltage  in  the  circuit. 

[P.  V^uaiDb  /•«««.  A  Pitidttit,  Jtmntj,  IMl^ 


Ifat-WArt  /ntlntMMb  At  a  recent  lecture  before  the 

Italian  Kleotroehsfluanl  Aasoeiation,  G.  Olivetti  enonentad 
the  requiremwli  t«  ba  foUUad  bjr  a  satisfaatorj  hot-wire 
instrument  for  eleetromagnetie  msaaniananla  in  wbieb  die 
expansion  produced  by  the  heating  ia  nMaanisd  after  ampUfl* 
cation.  The  wire  shciuld  have  a  large  teaHWtmtttW  cattmmi 
of  expansion,  a  high  resistance  with  small  temperature 
eocthciei.:,  ;  ii  n  lti  ^iI  ri;,'i  i.ty.  itud  it  should  remain  unoxi- 
di.=ed  and  unmodiiicd  ill  hfyh  temperatures.  Tho  beet 
.substanci'  i^o  far  adopted  is  na  alloy  of  two  jiirts  [)f  silver  and 
one  of  phitiimm.  The-  LTuatest  advantages  (jf  liot-wiro  inslr'.i 
menta  ere  tliat  they  !iri'  mdejieiident  of  iiiiiqneLic;  tields  and 
independent  of  the  form  of  tho  current  eurve,  as  thcv  work 
e  iiuitly  well  with  continuous  and  iiltcrnatitis:  currRnts.  Tlie 
author  describes  various  windings  o(  the  wire  by  means  of 
which  its  mcahonical  strength  aan  ha  inaiaased  and  tha 
consumption  ofeneri'v  reduced. 


I  har^f*  <l'f  to  llfyitj/»nw'l  Air.—E.  Dorn  attempts  to 
explain  Villari's  curious  obaervation  that  Rontgoniaed  air 
charges  metallic  bodies  positively  when  it  impinges  upon 
them  with  foroe,  and  negatively  when  it  tortohos  them  lightly. 
The  author's  explanation  is  hosed  upou  ilm  tliiTerence  in  the 
velocities  of  the  two  ^aaasa  of  ions.  When  the  ionised  aiit 
Hons  (.astametalUaanriiMa  withoat  parceptible  frictloi^tba 
negative  ione  are,  owing  to  fluir  awidtor  motion,  the  oniyuaa 
which  will  touch  tho  sarfaoato  any  gnat  aatent.  Whan  tbare 
is  strong  friction,  wilh  rapid  obangea  of  dirsotioa  ol  matian 
over  small  dlsUnccs,  the  superior  mass  of  the  poittfva  lotic 
will  enable  tliem  t  >  n  tain  their  direction  of  motion  to  a 
preater  extent  ttuin  m  t!ie  case  of  the  negative  iona  This 
liilTeretiti'ition  Is  assisteii  by  liie  fuct  tlm'.  ii:  "lUHtiS  under 
ur^l;uary  praasure  the  iijiis.-'  uf  li.ith  l^jud.-,  of  j-jus  ii  much 
grei>'-er  that;  the  mass  of  the  uuiunidei  niuU  e  lie.  The  mixture 
of  tbu  ihiim  cUs»(><<  o(  partioltM  may  be  compArod  with  that  of 
stone  blocks  of  tw j  sir.cs.  mixed  with  sand,  and  allowad  to 
slide  down  an  inclined  pUne. 

[R.  Uon,  Pl^gt.  Ztilthr^  JkMiaiy  19. 10  OL] 


Wireless  Telegraphy  in  Hawaii. — It  is  now  reported  in  he 
.Vmnican  papers  tliut  \vireh'S3  telcijrajih  Mta'.ioai  in  the 
Hawaiian  Islands  were  pal  into  operation  on  January  10,  thus 
practically  connecting  all  the  islands  except  Kauai.  Three 
stations  are  operating  at  present,  one  beiusj  at  Honolulu,  one 
at  Hilo  and  one  on  the  island  of  Liuai,  ihit  Iwing  Mie  con. 
neoting  station  between  the  two  others.  Uy  means  of  cables 
and  the  telephone  practieaUj  all  the  Isbusds  of  the  group  aia 
now  in  oommuaieatiott. 
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THE  PARIS  EXHIBITION.— XV.* 

(UT  OUB  HPKCIAI,  CORREBFOiTDSST.) 


One  of  iho  finest  exhibits  at  the  Pkris  Exhibition,  which  waa 
nnnotieed  by  a  large  namber  of  visitors  in  apite  of  its  being 
undoubtedly  the  largest  piece  of  machinery  in  the  Electricity 
Palace,  was  the  huge  travelling  crane  which  had  sers'ed  for 
the  erection  of  the  machinery  in  the  foreign  Bfction.  This 
may  have  been  because,  in  its  position  at  rest,  ita  girder-work 
harmonised  so  completely  with  the  general  style  of  the  build- 
ing, or  merely  because  it  was  inaccessible  except  by  moans  of 


carrying  a  heavy  load  at  a  great  elevation ;  and,  in  view  of 
the  large  span  also,  enormously  varying  stresses  had  to  b« 
provided  for. 

Fig.  99  is  an  elevation  and  aide  elevation  of  the  whole  crane, 
and  Figs.  100  to  105  show  the  details  of  the  crab.  The 
dimensions  are  marked  in  millimetres.  The  crane  is  rated  at 
'^5  tons,  has  been  tested  to  80  tons,  and,  I  was  informed,  waa 
employed  to  liit  S8  tons  on  one  occasion.   As  seen  in  Fig.  99, 


"7^ 


a  fairly  long  and  steep  climb  np  a  ladder,  there  being  no  con- 
nection between  the  gallery  and  the  beam  of  the  crane.  .\s 
seen  in  Fig^i.  08  and  99,  the  traveller  differs  from  other  cranes 
of  this  type  by  being  arranged  for  numing  along  rails  on  the 
floor  instead  of  on  girders,  presumably  because  the  structure 
of  the  building  itself  would  not  have  been  strong  enough  to 
bear  the  additional  weight.  Thus  it  is  evident  that  Messrs. 
Carl  Flohr,  of  Herlin,  the  builders  of  the  crane,  had  no 
eaav  task  before  them,  for  the  height  of  the  beam  having 
to  be  considerable,  provision  had  to  be  made  against  the 
possibility  of  the  crane  tipping  over  when  it  stopped  while 

*  Pre\ioua  arUi  lai  ap|icareil  in  TKt  KltHrieian  of  Juir  20  and  27, 
Augtul  3, 24  aaJ  31  ;  Seutouber  14  uid  28  ;  October  6,  12  mi  7h  ;  aaA 
>'ovember  2,  16  aod  30,  1900  ;  aad  Jiiouar;  18,  1901. 


the  span  is  27'Gmetre8,  or  aboat  90ft.  6b.  Each  of  the  feet 
runs  on  eight  wheels  placed  behind  one  another  in  two  sets  of 
four,  and  connected  by  a  stiffened  girder  framework  designed 
to  equalise  the  load  on  all  the  axlea.  These  wheels  are  central- 
flanged  and  run  on  a  track  formed  of  two  Vignoles  rails  placed 
close  togelhtr— at  118mm.  (4  Jin,)  centres,  the  flange  running 
m  the  gap  between  the  heads  of  the  two  rails.  The  diameter 
of  the  wheels  is  OOamm.  (Ift  11  Jin.).  The  four  inner  whaab 
are  driven  for  propelling  the  crane,  this  being  effected  by 
worm  gearing,  the  worm  wheel  of  which  is  fixed  directly  on 
the  main  axle.  The  wheel-base — i.e.,  the  distance  between 
the  centres  of  the  two  sets  of  four  wheels,  as  marked  in  the  side 
elevation  in  Fig.  99,  is  Umetres  (26ft.  2iin.),  and  this  provides 
against  the  duiger  of  tipping,  it  being  calculated  that  % 
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distanco  of  SSnim.  (Uin.)  is  suiEcient  to  brake  the  iDomentum 
at  full  load. 

Tlio  threu-motor  system  was  adopted  for  the  crane,  and  tbe 
speedB  for  which  it  waa  doaignod  wcro  as  follows : — 

U>ugicu(liDal  txavei-M    SOoiiliv"  >:91'4fl.  |>er  am-. 

i  ron  traverM   IBmrint-  (M"9fl.  i  per  mc 

Lift  i>t  full  load:    2-4iuetn-<.  (7'3ft.l  [Wr  age. 

There  was  a  total  length  of  1  OTmt  tres  (33Gft.)  of  track  which 
the  crane  traversed  in  about  S^min.  at  full  load.  All  the 
motors  are  of  the  Union  Klektricitut:^  (icsellschaft's  manufac- 
ture, and  they  are  supplied  with  continuous  current  at  'J20  volts, 
through  roller  contacts.  The  longitudinal  traversing  motor  A 
is  rated  at  2G  ii.r.,  at  115  revs,  per  min.  It  is  placed  in  the 
centre  of  the  h«am,  and  is  geared  to  a  hori7X>ntal  shaft,  I! 
(Fig.  99),  by  a  spur  gearing  with  a  IM  reduction.  This 
horizontal  abaft  runs  the  whole  length  of  the  beam,  and  is 
geared  by  bevel  gearing  to  a  vertical  shaft,  C,  at  each  end. 
At  the  lower  end  of  each  of  the  latter  another  li«vel  gear  con- 
nects to  a  vertical  shaft,  D,  which  aotuatos  the  four  driving 
whe«U  on  each  foot  through  worm  gearing.  In  the  design  uf 
the  gearing,  great  attention  has  b«en  paid  to  the  prevention  of 
any  possibility  of  locking,  as  when  tbo  motors  have  b«en 
switched  off  it  is  of  the  utmost  importance  that  the  crane 
should  be  able  to  travel  a  little  farther  by  itself,  so  that  there 
should  be  no  risk  of  tipping.    The  end  bearings  run  on  balls. 

The  arrangement  of  the  cross- traversing  and  lifting'  motors 
and  their  gear  on  the  crab  is  seen  in  Figs.  100  to  lOH.  The 


Flo.  106.— <iKVW«K  S»:i(llt.«  Amc  I.iuiitkh. 


frame  of  the  crab  itself  is  a  hollow  casting.  For  lifting, 
two  similar  motors  «  a,  are  employed,  each  of  IH  >i.r.,  and 
running  at  450  revs,  per  mio.  These  drive  a  common  counter- 
shaft by  means  of  wonu  gearing,  and  this  is  connected 
through  doubl»-r*duction  spur  gearing  to  the  asLle  of  the  chain 
wheel,  the  total  redaction  in  speed  from  motor  to  chain  wheel 
being  1 : 88.  Belwe«n  the  motor  and  the  worm  is  a  couplin;L,', 
one-half  of  which  is  constructed  aH  a  brake.  The  brake  >-hoea 
are  pressed  together  by  a  helical  spring,  which  is  in  com- 
pression. The  brake  is  controlled  by  an  electro-magnet,  h,  or 
by  hand  by  means  of  a  oord,  /,  passing  over  a  pulley. 

The  cross-traverse  is  also  actuated  by  worm  and  spur 
gearing,  in  this  case  from  a  single  ti  u.i-.  motor  nmning 
at  ')00  revs,  per  min.  with  a  gear  ratio  from  motor  to 
driving-wheel  of  1  .  13  1. 

A  Gall  link-chain  with  i^^Iin.  pitch  is  employed  for  lifting. 
The  detail  of  the  arrangement  for  disposing  of  the  slack  is 
seen  in  Figs.  104  and  lO.*). 

The  following  particulars  apply  to  the  Gramme  electrically- 
driven  slotting  machine  and  forge,  and  the  portable  generating 
set  illustrated  in  my  last  article  (Figs.  90,  91,  and  92,  p.  4r)0  i, 
and  were  inrtdvertently  omitted.  The  motor  of  the  slotting 
machine  can  be  regulated  so  that  the  speed  of  the  tool  varies 
from  125  to  550  rev».  per  inin.,  and  a  similar  machine  with  a 
Iiori/ontal  tool  from  225  to  1,0C0  revs,  per  min.  Tliis  is 
effected  entirely  by  varying  the  field  and  the  attendant  h&a 
merely  to  turn  a  band-wheel.    The  controller  is  contained 


within  the  base  of  the  machine.  The  fan  of  the  forge  i? 
coupled  directly  to  a  small  motor  placed  in  the  lower  part  of 
tbe  apparatus,  and  can  be  easily  got  at  through  the  doors 
below.  Finally,  the  small  generating  set  (Fig.  92)  has  a 
normal  output  of  1,1*00  watts.  The  8  u.i'.  petroleum  motor 
driving  it  has  water  circulation,  and  is  coupled  directly  to  tbe 
dynamo  by  a  lonther  ring  coupling.  The  generator  is  a  per- 
fect little  working  model  of  an  enclosed  four-pole  dynamo, 
with  slotted  dram  winding  and  ring  lubrication.  The  car- 
burator  is  fixed  on  tlie  same  bed-plate  and  is  of  the  evaporative 
type  with  constant  level  and  constant  density. 

Another  interesting  machine  exhibited  by  the  (iramme 
Co.  was  tbe  series  arc  lighter  with  its  direct-connected  exciter 
on  the  same  bedplate,  shown  in  Fig.  100.  The  dynamo  will 
generate  10  amperes  at  from  80<)  to  2,00u  volts.  It  has  a 
smooth  ring  armature.  Forty  lamps  in  serieH  is  tbe  load  in- 
tended for  it,  and  several  of  those  machines  are  employed  for 
public  lighting  in  Paris. 

An  armature  for  an  arc  lighting  machine  shown  by  the 
Western  F^lectrio  Co.  (F.S.A.)  was  also  of  interest,  although  it 
occupied  a  not  very  prominent  position  in  an  exhibit  uhielly  of 
telephonic  apparatus.  It  is  intende<l  for  150  9'6'ampsre  arcs 
in  series,  and  and  is  therefore  built  to  withstand  the  working 
pressure  of  (j,.'>O0  volts.  The  armature  is  slott4:'d,  the  wires  being 
held  in  place  by  wedges  driven  in  over  the  top  of  the  winding. 
It  is  ring-wound,  and  the  winding  is  divided  into  a  large  number 
of  coils  of  comparatively  few  turns  of  wire  so  as  to  have  the 
minimum  difference  of  potential  between  tbe  individual  coils. 
The  coils  are  insulated  from  the  core  in  the  slots  by  a  troui;b 
which  is  built  up  of  alternate  layers  of  press  board,  mica  and 
oiled  paper,  the  sheets  of  mica  being  well  lapped  to  avoid  an/ 
chance  of  puncturing  ut  the  joints.  ( )n  tbe  inside  of  tbe  arma- 
ture the  coils  are  wound  in  insulating  troughs  somewhat  similar 
to  the  troughs  in  the  slots,  with  the  exception  that  they  are 
uarrower  and  deeper.  The  ends  of  the  coils  are  insulated  from 
the  core,  lirst,  by  insulating  rings  which  are  placed  at  tbe  ends 
of  the  annature  and  form  rounded  corners  to  wind  over  as 
well  as  affording  additional  insuUtion,  and  then  by  troughs 
which  overlap  and  extend  in  and  around  tbe  inside  and  out- 
side troughs.  ThuH  each  coil  is  wound  in  a  separate  trough 
built  up  of  four  overlapping  troughs,  which  should  insulate  it 
effectually  from  each  of  the  other  coils  and  from  tbe  core. 

The  commutator  is  airinsnlated.  It  is  built  up  on  a  luicitDito 
di>c  mounted  on  a  bra.ss  flange  at  the  end  of  the  armature. 
<  >n  the  face  of  this  disc  all  the  connections  to  the  armature 
are  made.  The  working  part  of  tbe  commutator  is  of  tlie 
usual  cylindrical  sba|ie,  at  right  angles  to  the  disc  and  con- 
centric with  the  shaft,  but  there  in  no  insulation  but  airspace 
between  this  part  of  the  commutator  bars. 


THK  CENTRAL  LONDON  RAILWAY. 

{Cimtinwd  t'lom  Vol.  A7. 1'.,  fi-J(i.) 
P.VRT  II.— THE  LINK  AND  ITS  ROLLING  tSTGCK. 

Equipment  of  the  Track.-  -The  entrance  to  the  underground 
system  is  shown  iu  Fig.  49,  which  indicates  the  manner  of 
bringing  the  feeders  from  the  powcr-houee  cable- way  into  tbe 
tubular  tunnel.  This  illustration  is  from  a  photograph  taken 
at  the  lower  end  of  the  cutting,  through  which  passes  the 
single  track  connecting  the  underground  railways  with  the 
surface  yards  and  sheds.  In  handling  the  rolling  stock  into 
and  out  of  oommi.>ision,  therefore,  it  must  all  be  brought 
through  the  single  tunnel  shown  in  Fig.  49.  The  inner  end 
of  this  tunnel  communicates  directly  with  the  tracks  and 
sidings  at  Kbepherd's  Unsh  station,  at  which  point  the  ordi- 
nary service  transfers  from  tbe  down  to  the  up  main  tunnel 
are  made.  In  order  to  expedite  those  transfers  and  thus  to 
allow  of  a  still  more  frequent  .service  of  trains,  powers  are 
to  be  sought  to  construct  an  underground  loop  between  the 
two  main  tunnels,  at  either  end  of  the  line- 

I'or  the  surface  tracks,  the  ordinary  type  of  rail  used  on 
Itritish  railways  has  been  laid  down,  and  a  somewhat  similar 
type  has  been  adopted  at  the  pointt:  and  crossings  tliroughout 
tbe  system.    Fig.  no  is  a  section  to  scale  of  the  track- rail  nscil 
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in  the  tunnelg,  and  Fig.  51  shows  a  iection  of  the  rail  at 

crossings  and  points.  The  insulated  conducting  raU,  aa  we 
have  already  stated,  ia  of  inverted  channel  steel,  the  con- 
struction being  as  shown  in  section  in  Fig.  52.  There  are 
altogether  about  14-7  milee  of  third-rail  on  the  entire  system 
of  tracks.    The  insulators  for  this  rail  are  of  porcelain,  of  the 


We  have  already  stated  that  the  tracks  are  laid[iD  separate 
cast-iron  tunnels  constructed  on  the  Greathead  systein.  It  is 
not  within  our  province  to  describe  the  civil  engineering  work 


Vll..  50.— BlllDOR  TltAiK-lUll.  OStD  IN  TCNNFXK. 
Ui»-to«n)i  fall  lUi;. 


KlO.  W.— EllTllASCB  T)  Tt  NSEI.  H«)M  KAItV».vY  Yaum. 

flection  shown  in  the  Ulaatration.  Thej  were  supplied  by 
Messrs.  Borne  A.  Co.,  and  are  placed  at  intervals  of  "ft.  *'in. 
Thus  there  are  about  U,0(X)  of  these  insulators  on  the  railway. 
The  manner  of  bonding  the  third-raUs  and  the  track  is  shown 


Fiu.  68.- 


-IjIKl'LATSD  ThIBd  RaIL  COSDICTOB, 
Ooe  fuuitli  loll  tlia. 


on  this  railway,  but  we  may  mention  that  the  two  separate 
!  tunnels,  each  lift.  Cin.  diameter,  which  form  the  up-and- 
down  lines  rospeotively,  are  priuoipally  side  by  aide,  but  on  a 
portion  of  the  city  section  thoy  are  placed  the  one  over  the 


KlQ. 


fab.— ITTEHIOK  or  THE  Cahuaos  iiBv>^ 


in  Fiir.  S3,  which  is"  from  a  photograph  taken  m  the  cuttmg 
shown  in  Mp.  49.  The  middle  rail  i-s  Moadruply  bonded  with 
Crown  bonds,  providinn  an  aggregate  copper  section  of 
0-6-2  sq.  in.  For  the  irack-rail  double  bonds  are  used,  one  on 
each  side  of  the  rail. 


other.  Throughout  the  railway  the  sUtions  are  super- 
elevated  to  a  considerable  extent.  The  object  of  this  ia  to 
derivf  the  benefits  of  "switch-backing"  in  stortmg  and 
stoppinK  the  trains  at  the  stations.  When  leaving  any  station 
every  train       start  on  a  down  gradient,  which  suppbes  by 
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gravity  the  balk  o(  the  additional  power  required  for  aocelora- 
tion.  This  haa  the  effect  of  diminishing  the  starting  current, 
and  thereby  tends  to  uniformity  in  the  load  on  the  generating 
plant  and  motors.  When  approaching  any  station  a  train  will 
be  confronted  by  a  length  of  stiff  gradient,  the  retarding 
inflaence  of  which  will  diminish  the  amount  of  wasteful 
braking  force  neceesary  to  stop  the  train.  In  this  way  the 
kinetic  energy  of  the  moving  train,  instead  of  being  converted 
into  heat  b^  the  brakes,  is  tamed  into  potential  energy,  ready 
to  be  utihsed  when  the  train  re-starts.  The  beneficial 
influence  of  this  method  of  r&ilway  construction  has  already 
been  felt  and  recognised,  in  the  locomotive  expenses  of  the 
railway,  a  redaction  of  no  lees  than  BO  per  cent,  in  the  cost 
for  energy  having  arisen  therefrom. 

In  our  concluding  article  we  shall  describe  the  looomotiv«s 
and  other  rolling  stock.  Preparatory  to  this,  and  as  illastra- 
ting  a  portion  of  the  equipment  of  the  yards  and  sheds,  we 
tuay  direct  attention  to  Figs.  64  to  56,  which  show  the  iooo- 
motive  and  carriage  sheds  at  the  Shepherd's  Bosh  terminal 
works. 

{To  be  eorulniled.) 


BLECTBICAL  EMGINEERING  AT  MoOILL 
UNIYERBITT,  MOMTEEAL.* 


The  extensive  mineral  wealth  of  Caoada,  and  her  Bbundaiit  water 
powers,  of  which  tibawinigan  FallK,  Chambly,  La/Chine,  Ilamillvn 
and  othtrs  rccenlly  divtloptd  are  examples,  make  her  a  country 
»p)en<]idly  endowed  with  (UfjinetrioK  oppcriunitits  and  iodirate  a 
miiguificent  field  Ivr  ih«  tngioeer.  This  MioaiioD  has  l>e«u  grasixd 
by  Cine  tiio»l  ivtercsttd  is  Canada's  future  prof^vsf,  !»ir  Wm.  C. 
Mcl)onaKI,  a  wealthy  inanuracturer  of  Montr«a],  and  an  exponent 
of  the  doctrine  that  great  wtalth  implies  great  beuefactioas  to  the 
pulhc  fnm  which  it  has  Uen  derivtd.  As  a  con«e<|uence  Mdiill 
UnaTersity,  of  Montreal,  poeteBtes  through  hin  lilierality  one  of  the 
most  thoroDghly  equipped  of  modern  engineering  tchools. 

McQill  Univertity,  lounded  ntar  the  beginning  of  this  century, 
rapidly  atsumed  the  litetpoeition  among  the  tducatiunal  institations 
of  the  Dominion  under  the  ttrong  and  t  fticient  guidance  of  Sir  Wm. 
Daw&on.  The  enxmccnng  (acuity  nas  organittd  prior  to  his  death 
eO'me  12  or  14  years  a^o,  but  credit  tor  the  subeet^ucnt  ami 
remarkably  complete  orvauifatim  ol  all  enginttriog  work  at  McGill 
is  iiic»t  largely  uue  to  Ptof.  Bovey,  now  Dean  it'  ihe  Fuctilty  of 
Applied  Sciencujcnc  uf  ihc  five  laeulticx  uf  the  University.  The 
Faculty  of  Applied  Science  c(.ni<iets  of  the  folIuwiDg  dtpailmesta  : 
Uathematicf,  fjof.  Chandler  m  the  chair  ;  ph;sic>,  President  Cox 
and  Prof.  Rutherford  ;  chtmi»try,  Prols.  Haincgton  and  Walker  ; 
apphed  mtchanics  and  ctvil  eobiuetring,  Dr.  Itovry,  Dean,  in  the 
chair  ;  geodery  and  tuivrjiDtt,  Prot.  McLecd  ;  mechanical  engineer- 
ing, I'lol.  Dnrley  ;  mining  and  mttallargy,  Prof.  Porter  ;  architecture, 
Pri/f.  Capper  ;  electrical  engineering,  Prof.  Owena.  The  guiding 
motive  controlling  all  the  wuik  done  in  the  Facnlty  of  Applied 
Science  is  to  inculcate  the  general  scientific  principles  involved  in 
engineering  operatious  lather  than  to  teach  immediate  eugineering 
practice,  which  must  nec«»anly  change  from  year  to  vear. 

The  engiuecring  dtpartment  is  mainly  located  in  tliree  buildinga, 
the  McDonald  cheiui^try  and  mining  building,  the  McDonald 
phvtics  buildin)!,  and  the  McDonald  toginecriug  building,  each  of 
which  19  mognibceutly  tqtiipped  for  the  objects  to  be  sin'cd.  One 
of  the.=>e  i«  original  rt'eearch,  and  in  this  branch  an  enviable  rccoid 
has  already  l>etn  mode,  as  instance  the  work  of  Cullender  on 
platinum  tneimomttiy  ;  that  of  Rutherford  on  the  ionimtiou  tbeorv 
of  gaa  conduction  ;  ot  NicholtoTi  on  cylinder  condensation,  and  of 
Hovcy,  the  latter  covering  a  wide  range,  in  strength  of  materials  and 
hjdiauUcs.  It  may  heie  be  remarked  that  in  the  equipment  of  the 
vaiioUB  laboratories  material  wa.9  not  accumulated  at  landom,  but 
always  with  an  e}e  to  dttinite  uttes.  The  controlling  idea  in  the  tuc  of 
the  McGill  equipment  seems  to  be  that  of  individual  work  as  against 
cla.-a  demonstration.  The  students  in  electrical  laboratories,  for 
cxtmple,  work  in  group  uf  three  men  each  ;  to  illustrate,  each  group 
is  given,  in  the  oynamo  laboratory,  a  mutor  and  a  dynamo  with 
anitable  means  ol  connecting  then,  together  with  testing  tables 
suitably  tupplied  with  instruments  and  the  means  of  auorbing 
power ;  banks  of  lamps,  wire  resistances,  wat«r  rheostats,  &c. 

When  Prof.  Owena  went  to  Moliill  to  take  full  charge  of  the 
electrical  department  in  lbU8.  the  generoeity  of  Sir  William  Mcl  touald 
supplied  funds  for  a  nuw  ana  complete  electrical  equipment.  Asa 
ti>u»equence,  the  (<{uipmcnt  of  the  electriciil  department  is  nniijue, 
dilfering  from  that  ol  other  similar  univerEititt>  which,  aa  a  nilc^ 

*  Abstract  fruoi  the  EUtlrUal  WuHd  uf  New  York. 


baa  been  gradually  accumulated,  and  can  thus  contain  little  of  the 
element  of  deaigiL  To  carry  out  the  plan  of  group  work,  in  both 
the  alternating  and  direct-enrrent  dynamo  laboratonea  the  dvnamoa 
and  driving  motors  are  mounted  on  parallel  benches.  Overhead  in 
each  laboratory  is  arranged  a  hand-operate<l  travelling  crane  by 
means  of  which  the  poeition  of  all  machines  can  be  changed  in  a  few 
minute*.  The  benches  themselves  are  slotted  like  the  bed  of  an 
ordinary  planer,  and  each  machine  can  be  fixed  in  place  by  suitable 
wooden  pina.  Four  dynam<i«  in  the  service  plant,  three  seta  of 
storage  batterie*  having  a  maximum  discharge  of  100  amperca  each, 
and  two  sets  of  supply  circuits  give  nine  independent  sourcea  of 
current  supply.  Elaborate  switchooardft  are  provided  in  the  various 
departmenta.  The  distributing  switcht>oard  contains  provision 
for  10  supply  circuit*  and  12  laboratory  circuita.  The  dynamo 
laboratory  circuits  are  carried  in  concrete  ducta  under  the  lluor  and 
olons  the  edge  of  the  testing  benchea,  and  are  tapped  tmder  the 
beucliea  at  point*  er(Ually  spaced,  connection  being  made  to  any 
machine  through  the  inaulated  bAyonet  joint. 

The  main  generating  plant  conaiata  of  two  75kw.  ISS-volt  direct- 
current  iiachmes,  two  3(>kw  direct-current  machine*  and  one  Tkw 
110-40-voIt  motor-generator.  The  direct-current  dynamo  laboratory 
contain.'*  various  types  of  closed  and  open-coil  coDMant-ciirrent  ma- 
chines ;  simple,  shunt  and  compound -wound  bipolar  and  multipolar 
machine*,  of  English,  Caruulian  and  American  manufacture.  Among 
these  are  two  10  and  one  10-light  arc  dynamo*,  a  l.'i  h.p.  street  railway 
motor  and  a  large  number  of  motors  of  capacitie*  from  15  a.r.  down 
to  1-20  B.P.  In  the  alternating-current  dyruimo  laboratory  there  an 
repreeentativea  of  single,  two  aad  three-pha.se  generators  ind  rotary 
converters,  single-pluua  and  induction  motore  in  size*  from  80kw 
to  1-5  R.r.     .\iuoDg  the  alternating- current  nukchines  worthy  of 


Mi-Qii.i.  Univebsitt  ExaixuaxKo  Bl-ildixo. 


note  are  a  General  Electric  revolving  field  1.2-3  pha^e  alternator 
provided  with  pole-ahoe»of  difl'ereut  shape  to  obtain  difforent  form  : 
a  S.  K.  C.  l-S.a-phore  inductor  machine  provide<l  with  different 
shape  inductor  lugs  ;  a  IS^kw.  Mordey  machine  with  the  armature 
coil*  arranged  to  be  set  at  ditfereut  angles,  and  a  S-.T  pbsi-e  induction 
motor  arranged  as  a  frequenr-y  changer.  All  of  the  machines  in  the 
two  dynamo  laboratories  are  driven  by  direct-current  motors. 
Among  the  laboratory  devices  are  iiiesns  for  obtaining  altcmatinR- 
currecl  wares  by  a  mcdiAcatioii  of  the  Duncan  mt-llnxl,  and  for 
obtaining  leakage  coefficient  by  means  of  the  Duddell  oscillugruph. 

The  slandardising  laboratory  in  tquiptjcd  with  means  fur  measur- 
ing olttrnatiug  and  direct  current  K.M.I- .s  to  3,000  volLi  with  all  iho 
accuracy  obtainable  with  modem  apporatua.  Four  Kelvin  balances 
ranging  to  800  amjicrea  are  provided,  and  on  Elliott  potentiometer 
with  fixed  resistance,  giving  a  range  of  15,(iOO  amperes.  Among 
other  instruments  are  Kelvin  static  and  multicollular  voltmeters, 
standard  Weston  amnietoni  and  voltmeters,  and  instrumenl.i  cf 
varioua  kinds  mailc  by  Crompton,  Nalder  and  Elliott  Bra*,,  Carbart- 
Clark,  MuirheadH  and  Hibbert  standard  cells  are  represented.  Among 
other  apparatus  are  a  Ewing  [ivrmcability  bridge,  u  Ewing  hysteresis 
meur,  a  continuou»ly  variable  voltage  tranaformer  for  alternating 
current  voltage  calibration,  and  a  110-lo-volt  nv^tor  generator. 
This  laboratory  i»  uliliKd'  not  only  for  calibrating  something  like 
200  instruments  in  daily  use  in  the  differeut  electrical  lalH>ratories, 
but  arrangenienta  have  Wen  made  with  a  number  of  Canadian  elec- 
trical companies  by  which  their  iustrumcnt.-j  are  periodically  checked 
against  Mciiill  standards.  In  the  hich-tension  laboratory  there  are 
four  10k w,  200-t0,0iX)-volt  WeslinghouBe  tranifonnew  ;  a  I5,00t»' 
l&O,00O-volt  Kelvin  eleclrustatic  voltmeter,  and  a  complete  ct^aiprntnt 
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utherviM  f  r  bi^;h-TMlUl^;••  ((•»tuiL'.  The  reaearcb  ImlnrBtory  i> 
equipped  with  small  alternattiig  uitil  Uiract-carrent  alteraaton  «oU 
UOlatt  tad  conBtaDt-current  and  conatant-rolUKe  tratufonDen  of 
difliifaiit  tjyfB  and  aizca.  Tables  for  special  work  an  lupplied  with 
«airart  af  diSnaat  klada  mt^Kt  any  deiind  MliaM. 

For  iodiTidTul  iMtett  mrk  than  ia  a  la>^  eoUMtimi  of  maaaur- 
in^  iuMruments,  Out  axtmt  olMkk  nay  faajiid|c*d  from  the  fact  that 
it  include*  DO  MM  than  60  Wtatan  uumalent  voltmelen,  and  watt- 
metem  ;  2fi  Thomonn  amnietem,  v«Uin«t«r«.  nml  wnttiiif  t^rs,  aful 
2ft  others  of  iiiii-rlliaeotts  typee  Tlirn- «rr  tlirce  set-  lA  rflU 
efti'h  Tyjiv  K  cliloi  iilp  iieeiim';ilat<>r>,  actii  IIMJ  Cdll*  of  Type  B  for 
valtmettT  ivilihriition. 

In  the  hiMb-UjUfiyn  laboratory  !av^.is»tion»  are  iiuw  beinpf  con- 
dacted  on  the  cooditioiM  olTectiDg  th«  ntrikiiiK  U'-tui-i-  In  air  ami 
other  media  ;  the  effect  of  wave  form  on  «trikitig  diauuiee ;  th« 
aAot  «f  contiiiued  dtaUatiw  atnat  aa  tlw  inwilaniig  ■aapatttaa  of 
eompoonds,  and  die  eaadvctioB  tatwe«n  elBCDodea  of 
I  in  air  and  other  media  at  bigh  altematinii  and  direct- 
fM.  In  the  dToamo  laboratorica  a  tXndj  in  liein)^  made 
of  the  special  conditions  allecting  the  saccesfal  parallel  nperatinn  <ff 
•jnchruDOUS  converter*  :  on  the  wave  form  of  niternaton  of  different 
types  a*  affected  by  rhnrncfer  imii  amonnt  of  Itiflfl,  aiul  im  the 
effect  of  wave  funn  :iti  tLo  i.tMjruf.'Hi  •;:■(  niiiuctiiin  luaLhinc^ry. 
Third-jear  men  devoUi  »4it;mm.4viij  lur^;!  It  direct-eurreat  work, 
fourth-year  men  to  alteraatiog-^urre:!'.  «  Tk,  and  i^Hduate  men  to 
special  inve»U({ation.   The  iint  two  yean  of  the  electheal  coarse  ia 


.ind  the  piaton  and  piaton  rod  Bhoull  lie  rijak><i,  but  K  >th  lli«ae 
dutaiU  have  been  tometimea  adupteti.  A  alutkog  box  was  applied 
by  Meain.  Korting  to  tbair  tandem  engloe,  and  in  a  dauUa-aeCing 
four-cycle  type,  iatntduaad  two  r«an  a^pt,  both  piatoa  aad  fod  w«re 
ooolaa  with  wat«r.  Axiiag  cat  uu  •speriaaee  tiiia  gainad,  thia  firm 
liaa  no*  eonitructed  a  twUHmla  doaUa^Kting  empaa,  waawKtlng  a 


■team  engine,  which  Jaif  M  aai^d  atB^f.  noL  l^fic  tad  latol jr 
an  opportnmty,  dmbag  « lAl  aada  bf  liiB,  of  jndgiag  «f  m 

Cipaeity  and  efficiency. 

In  thui  K  Tting  motor  the  (ingle  working  rylinrie.r  i«  double- 
acting,  and  haA  one  piiiton-rod,  on«  em<v>hesid  wurking  throagli 
guides,  iiiii  onv  crank.  Plan  and  elevation  are  given  below.  There 
ia  one  adiuuaiou  lift  valve  at  either  e&d  of  the  cylinder,  driven  from 
the  crank  ehait,  and  throngfa  it  the  charge  piosea  to  one  or  the  other 
end  ;  the  diacfa«rge  of  the  burnt  prodneti^  shown  at  «,  is  effecte«l 


tkroogh  porta  oa  aifhar  aid*  «f  tn»  pMooi  mamnd  ht  ita  actioa 
at  the  imar  or  oatar  d«4  folat  Tha  taaglh  of  ue  doabl*- 


dinolad  naialr  to  a  tiiiiung  ia  phyaia^  mathmariiia.  r 
drnwipg,  and  daijga,  flie  laat  two  jiaia  bdng  mmad  mt 


1  f  wo-GTOLi  aw  BAP.  ttis  svam.* 


The  developBi'  iil   'f  liir^ji'        engines        rais^l  ih-:'  <jiie?fion 
whether  it  i*  not  possible  Ui  conatruct  them  double-acting,  like  a 
,  won  baiitg  doae  oa  Hi*  ptaton  at  aaah  atnikai  Ifi 


acting  piitoil  i«  tbua  aaail  ta  th»  alnike,  len'the  width  of  th* 
eihaoit  porta   TbeM  Hi  ao  adibig  pump  for  the  ga«  and  air, 

ench  haTinc  it?  nwn  pomp,  ohown  at  m  and  n.  Tbesie  two 
pu:iip'i  at>^  dmitib- oi-iini;,  mid  ttzoke,  and  both  ate  driven 

friji:t  an  auxiliary  cniuk  llOdeg.  lu  advonoe  of  the  inotnr  rra->k. 
I'bt^  have  putoQ  valvee  worked  from  an  eccentric  on  thi-  i  r.iuk 
shaft,  and  doliver      and  air  reepectively  through  two  aepacaui  j>ipes 
into  opemnui  in  front  of  the  admiation  valve  at  either  end  of  the 
cylioaer.   Thus  the  two  atreomi  do  not  mingte  till  they  reach  the 
latMR  Tbamfclagemk  iaaafoUain:'— lAtdifoadaf  theexpan. 
aloo  aad  aaidddaniCKka  tha  piatonaanofan  tha  aoAaiut  porta,  aad 
the  preamrc  in  the  cylinder  fiilla  rapidly.     When  it  ii  ahujst 
reduced  to  otmoepbcric,  the  admiaiion  valve  at  that  end  of  the 
cylinder  opena,  and  air  and  gas  are  delivered  to  it  by  their  r^pective 
pump*,  drive  out  the  exhan»t  prodacte  and  fill  the  c)  lituliT.  The 
pxhiiHt  portK  arp  rlofwi  by  the  piaton  on  ita  return  rtroke.  The 
■isubI  cyclt<,  ciinipr>--<.ii<>n,  combustion,  expanaion,  and  oxhaantia  thua 
carried  out  in  two  «troke«  inttead  of  fbtu;   OoniBnauoa  takei  place 
dniiiHtiMNtamatnteoaoBafiot  of  titt  aUMBi  iiailaaBM^ 


'  TO  TK£ 

Gwtimoe 


Aiaauii  or  Koanso  tiaa  KHam 


explosion  per  revolution  inatead  of  per  two  revolutinns  lie  o(,t.-iini  d, 
it  ihoilld  reeult  in  a  better  lUili.niliuu  ol  tbt  cylinder  ffKu-i-,  and  a 
amalkr  weight  of  engine  per  u.r.  exerted.  The  motor  would,  oi 
MCasaity,  be  double  aotiaf  and  cf  tha  tUMSM"  type  alrcsdy  iiaed 
rar  laiga  gas  engines.        varidnf  naifaod  nqnim  a  ataffing  box, 


•IVonitliaAwjiMir. 


At  the  dead  mint,  and  the  chane  is  oxpanded  during  the  out-stroke, 
ontil  the  exhaust  porta  are  reacned,  when  the  cycle  recoMiu)eucc«. 

If  the  burnt  producta  were  driven  out  by  the  freah  mixture  of  gaa 
and  air  <»iiiing  m  innaadiatB  oontact  with  them,  their  lilglii,taiiipaBk> 
tote  would  couM  pHUMlMm  ignition,  and  cert«in^r  Maw  vaaM  of 
tha  gaa  tliiuqgktiiiaaodMnnt  porta.  Ta 'pearant  thu  it  ii  _„ 
to  ialaipoaa  a  aoMMiiKor  «ba4*  «f  •i' tka  piodaato  flf  < 
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bwUon  tod  the  fVeah  nploeire  cb«rge.  The  diameter  of  the  air- 
punip  i»  tbervfore  inereaaed,  ao  that  more  air  ia  dravrn  in  than  is 
required  to  form  the  charge.  The  piston  ralvea  of  the  gaa  pntnp 
■M 10  ac^iMlid  Ihtt  p«rt  of  tin  gw  di»wa  ia  during  Um  iMttai 


abnts  it  olT,  and  optD*  oonubooicatioii  with  the  pine  leading  to  the 
vylio<kr,  into  which  U  fttMS  tbe  ^B*. .  DviinK  i>i'  thia  time,  how- 
ever, the  air  pump  baa  been  delivmng  ijr  to  the  pipe  conpectiin  it 
wilb  tin  e/liader.  Tbii  air  wider  pifwine  dmc^  \mk  Iht  gM  nito 


atroke  ul  tliiii  pamp  u  relumed  to  the  main,  the  conntclion  not 
iMripgelosod  tul  IM  pomp  pUtm  bw  pMud  thraa^  ^ 
nma  comprMiian  tttokt,  Um  aetioa  «t  tlw  piaton  Vmv*  tlwn 


the  ga«  pipe,  and  a  reUUvely  Urge  qnantity  of  air  u  futcvd  in  front 
oli^  to  that  nt  the  nioBMBt  when  the  »draiA«ian  valve  upcna  tha  cad 
cf  m  giu  pipe  it  fllM  tnSf  witk  air,  forming  :i  KATeni;^  chug*. 
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TIm  gMdoM  not  follow  till  tlie  air  hai  ente*«d  the  cylmae-r,  and 
than  both  jprcmatore  ignition  and  wai>te  of  the  fratli  charge  are 
aroided.  The  product!)  escape  through  the  CXbMWt  porta  all  rnand 
the  circumference  of  the  cylinder,  bat  the  chtin  of  gaa  and  air 
CDtrrs  onl^'  at  the  admiecion  valves.  In  tbii  m*t  experiments 
miflf  it  vfiw  f> niBi!  \h-il  the  jirnrlueta  were  in  consequence  ii.  ■(  wh  Ily 
drivi-ri  rjiit  \  y  irin'iniD^'  charge.  The  latlt'r  nim^ineil  iii  tbc 
Ifjwi.T  jwrt  "f  tlio  i:_%hii  l«r,  ui,ii  »t-eii:;s?'d  tru-ir"!"  tho  .  xh»usl  ports, 
\»lu]i'  J  irt  ta'A  lA  Oil-  ^.'.I'^ci       Joiulnj.^tKin.  Thi« 

ditticuliy  WiU  vtiv  mleij  by  mraui^ff  tm  utUruttl  pri'jebUuitjiuit  below 
the  admisiion  valve,  a»  »bowu  in  the  drawiog,  againitt  which  the 
frceh  charge  »trikei>,  and  by  the  whirling  motion  imparted  to 
it  driTCB  out  the  prodocti.  lliat  thie  tMolt  win  practically 
obtained  waa  proved  by  apecial  experimenta.  To  eofure  prompt 
igniticm  there  are  two  electric  ignitinn  porta  at  both  fudB  of  the 
cylinder,  at  twi>  different  placcK  in  the  coniprrs^-'ion  space. 

Thecnjrine  wai  originally  governed  by  l,!ii  u!!lii>^  the  f,iu  julmitted, 
but  at  light  luada  the  resistance  in  the  V'P''  foilDd  rather  too 
areat  for  the  work  of  (mmping  the  gas.  An  nth.  i-  ruethtxl  wiw,  th«r«- 
forr,  ii  lujiti  J.  Al  full  load  the  •^m  pam{'  -i  n  i-  (  art  of  the  gin  back 
into  the  go*  pi[>c  during  ^'^llii  of  the  stroke,  and  the  ioi>t  to  the 
admiMion  valfe  during  the  fdknriug  ,';,th.i.  At  light  toa'la  the 
g»8  pmnp  piatOD  TtlvM  acted  on  by  the  aovemor  hold  open  the  cou- 
«eiM»  with  the  gee  pipe  longer,  and  thva  aa  the  Iom  diaiaiahai 
nave  ipaia  returned  to  the  pipe,  and  iMepaaaee  to  the  eyiiiider.  ThU 
nenlt  is  produced  by  niean.s  of  a  ►lide  worked  by  the  govifrnor,  which 
dipa  up  and  down  a  rod  and  variea  it*  length,  and  thus  the  Ui-and-fro 
motion  of  the  pitton  \aivi  T\v  »tuf)iDg-box  has  metallic  packilif:, 
and  ia  carefully  cooUd.  'Hit-  i»ling  wiitcr  for  the  putnn  and 
pitlon-rud  is  conveyed,  as  iu  the  four-cycle  double-acting  Koertinj* 
engine,  throogh  tubes  o(  the  sliding  telescopic  type,  moving  to  uml 
fro  with  the  croe^hcad.  Between  them  an  angled  joint  hiss  now 
ben  fizfd,  with  a  rotating  stuffiing-box. 

A  990  n  r.  engtue  of  thii*  type  waa  tested  in  June  last  by  Prof. 
H<^«r  at  lUL  KMiacfit  wevluL  Tks  diaawtai  of  tha  motor 
•rboder  wat  S1^.  t  atnlce,  37-7iii. ;  dbmetar  of  tha  air-pump 
M^p. ;  of  the  ga»  pump.  Id  din.  ;  stroke  of  both  ptimpo,  27-Sin. 
The  indicated  work  was  det^rminrd  by  diagrams  taken  every  6ve 
minntea  from  the  motor  and  pump  cvlindcrs,  the  spring*  beiog' care- 
fully tested.  The  B.ii.1'.  was  determined  with  an  electric  brake,  the 
currents  from  wh-rh  rilw<irl>H  the  Wf^rk  of  the  engine,  Tlie  Utter 
was  driven  wiih  I'jivtr  .:as,  u  iit'  in  ii:ie  of  the  usual  Ki  rtir^'fraa 
producers  ;  the  coi.suiiiptiuu  was  tHiitu  in  a  lai^c  c'li  m.  t.  r.  md  ilie 
(lower)  heating  value  frequently  ascertained  bv  njian.'-  i,i  .\  .\\m\,-^> 
calotiueter.  The  engine  waa  tested  both  at  full  aud  at  bait-power. 
Tba  foQowigf  wen  iha  ptiBcipal  xcanlta  at  fall  loid,  in  a  trial 
MWtni0iD  luHir 

Mean  (aietrie)  hriiiated  wvih  in  the  motor  nNader.........  M«  im<. 

Mtto        ditto        o(  tlie  pam(«  Mae.....   MiLP. 

Mean  (metric  iadlaated  w«rk  (Ikm  negMfv*  wark  af  tba 

pimiiai   «81  M.r. 

]lw(nMtiia)ajLi>.,  oalcuktod  from  tbe  electric  bnke  ...  341-6ii.i-. 

HechaiiiGBl  effleieney    71  |>ero.iit. 

Heatiirg  value  of  the  giw  |qir«r),  Il.T.f.  per  cubic  foot  ...    12a  T.l'. 
Conauiiipiiao  ( ^""i;  (iuoludhW  tha  pomp*    61  culiw  ft. 

of  i3M>       I   "  """  "       excluding  the  puoip^:    68  ciibir  fi. 

*  ■       tl'er  ii.ii  1.  h  .Ui    8l-5<ul.ic  ft. 

Heat  tdM^titm  i    '         '""^  (imJoJiojj  llie  pumpt) ...    37  9  iwr  cent, 
af  cMfaT^I  ^  fttdadtag  tha  pompa) ...  33  5  |x  r  cent. 

tparajLr.   .„...„   SS-Sper  oeot. 

■eao  Uttmber  of  revr.  p«r  mb.  .,„,  m, 

I  metrk  n.p.  ia  2  r«r  eent.  hai  than  Baji^  B.r. 
At  foil  load  the  compr«««ioii  pressure  from  the  indicated  diagranut 
was  12-8  atmaApherea~ab«ulutt— and  tln'  ni:i\.imuni  explosion 
pres^orc  ST  r*  atroo^pbeffi,  rc-  itdi!  the  low  mechanical  iflicitncy, 
I'lof  Mi  vcr  ihink.s  il  w^n  i.nliy  li;j{hcr,  but  the  electric  brake  waa 
not  very  rchable.  The  h^at  supplied  to  the  engine  was  very  well 
utilised,  38  per  cent  I  nn;;  i  .nvcrttd  into  indicated  work.  Such  a 
high  percentage  is  remSeml  po^Mblc  by  the  high  coroprMi>iou  of  the 
charge,  but  the  gas  con(um]>tion  conld  not  l>e  ignite  .'alisriicturily 
'verihed,  aa  it  was  not  powible  to  t«et  the  luutor.  Asanmirg  it  was 
4  per  cent,  or  t>  per  cent,  abova  the  ftgnna  gimi  the  heat  uti  t  iMtion 
waa  atill  very  good.  Thia  tenda  to  prove  that  the  working  a>ndi- 
tions  in  a  two  cycle  ate  as  favournbie  as  in  the  usual  foitr-cjele 
fBKine  ;  that  practically  extremely  little  ga»  ti^capcd  to  tbe  exhantt ; 
and  that  in  spite  of  the  very  thoit  time  allowed  foe  mixing  the 
charge,  combustion  was  almost  complete.  As  rcgmds  the  power 
al^fbfil  liy  ihe  ]iMmp,  we  nin«t  rnmn.l  cr  that  the  engine  tested  was 
iln_  lir^l  111  Us  kind,  and  ;:!  •  i.  ;:.::ii  cf  ;n  tl.o  puawges  nay  in  the 
future  be  overcome  by  eiii»rKiug  tiitii  area.  To  convert  81  ]K'r 
cent,  of  tbe  bent  aupplieii  to  liii:  cDgiiie  into  listfiil  work  on 
tha  brake  i«  a  Hili&tactory  result,  iiefnre  linal  Judgment  can 
ha  nuted  on  ihia  ingim  tiaa  ia  necesiar/  to  aee  how  the 
donble  acting  pieton  aud  the  atuffiiw-box  wear.  In  any  case 
VvA.  Ifajrw  coDMdai*  the  naulU  highly  iiittifatinK,  nud  that  the 
oupna  la  lifcaljto  bnv«  a  great  inHuaiica  an  the  Ai|p;«  dc  vdollUH'Ul 
iiiUiiS*gBaci!||Ut«.  * 


TIii»  jiuuiiiiary  biM  been  made  from  one  of  eereral  Papere  on 
"  Engines  driven  with  Power  and  Blast  Pumaea<iM/'caalribatadb]r 
ProL  Jieyer  to  the  anuoai  ineeting  of  the  UanMB  "  Vanu  VMI  Oaf* 
und  WasserfiMhiniiinMis/  1900,  aid  voMialwA  \f  tha 
lighting  joaraaL    TbaaiiwiB|iana)«vft<B  Ataaa 
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JiLECTBlClIY  WOBKS  ACCOUMIS. 


Sheffield  Municipal  Electric  Supply  Works. 

It  niiiy  \'Q  rcmcmbcrrHl  that  aUlintigh  thin  itndert^kioR  was 
owned  by  thf>  Slielhi'ld  Curporatiou  from  tlio  begin  Ding  of  1 89H, 
yet  thiit  during  tbat  year  it  waa  worked  bv  tho  late  company 
on  bobalf  of  and  under  agreement  wiih  the  Corporation. 
Thn  year  1699,  tbe  aooounts  for  which  are  summarised  in 
tbc  fir^t  of  onr  tables,  WM,  therefore,  the  first  under  mtintoipal 
control.  The  figures  dia^jad  in  tbe  table  show  that  both  in 
the  busrnesB  and  in  eoonomj  of  iTOtkiag  material  progresa 
WW  flude.  The  lamp  connection*  and  the  output  tntti 
{aaHHMl  I17  tboitl  89  per  cent.,  while  the  1899  load-bfltor 
was  IQri  pee  oent.,  as  agatnat  10*27  Mr  emt.  ia  169$. 

Notvillulaodiojg  alight  inoMMW  tn  ttie  fitd  toA  nptin 
itema,  aaid  alw  »  mta,  imtH,  »nA  taxc?,  all  the  eeveral 
items  of  eosls,  tsA  Sfpaoidlf  the  a^rugate  coats,  preaent 
moet  satisfactory  figorea.  We  should  say  that  the  total  oostd 
are  qaite  a  halfpenny  under  the  average  corresponding  costs 
in  INUO  for  municipal  stbitioiis  of  Eimilar  magailudc  ami  con- 
ditions of  load.  Id  considering  th«  fuel  itetii  it  is,  howovar, 
necessary  to  bear  in  mind  that  tbo  accounts  cover  a  period 
thr(>«  months  earlier  than  those  of  municipal  undertakings 
generally,  and  thororore  might  b»  Slid  lO  IwlSSBillJUMBOei  if 
the  ri.-it  m  the  price  of  fuel. 

Oldham  Municipal  Electric  Supply  Works. 

In  tbe  adverse  circametances  which,  la  great  measure, 
attended  the  working  at  Oldham  during  the  year  which  ended 
at  March  25  last,  it  is  surprising  to  find  the  costs  for  tbe 
period  so  eontmendably  low  as  they  are.  It  is  trae  that  » 
very  material  rise  in  tbe  expenses  took  place,  but  with  the 
sole  exception  of  repairs  and  maintenance  at  the  station  tbs 
various  itcmi  of  cost  were  still  all  considerably  below  the 
average  in  municipal  stations  in  the  same  period. 

The  rsfiUES  item  owed  its  Ugh  Tslne  to  (he  considenUs 
addiftiona  and  aUsnUiaas  made  to  lbs  eondeaaing  plant  wbiA 
it  had  not  iMsa  ponibla  to  nork  dttrlag  tha  ysar.  Kat«jdi< 
standbg  this  latter  Ihet  yn  hear  from  ttie  engioeer  Quit  ^ 
increase  in  (he  coal  bill  per  nuit  was  solely  dae  to  the  higher 
price  of  coal,  since  the  weight  of  coal  consiuned  per  unit  had 
bem  rt-duccd. 

(-•wing  to  iJi'ficieiicj  cf  boiler  power  the  increases  in  tiio  lamp 
coinuctious  aud  Ibe  oulput  wore  seriously  LilTectcil.  During 
the  winter  months  not  only  had  all  applica&tii  for  connection 
to  be  refused  but  it  waa  found  impoesiblo  to  meet  the  demand 
for  current,  and  tbe  lif^htin^  of  thf>  street  are?  h»<l  to  be  dis- 
continued. Due  re.iiuh  of  Ibis  state  of  thiiiss  wis  that  the 
msximum  load  on  thr  atiitioii  :00sliw.'i  ot'oarml  n.'^turlyin 
tb<>  year  as  Oiitolu  r  HD. 

Thu  lamp  coDiiootions  were  iocnased  by  14  o  per  cent,  and 
the  output  by  2G'6  percent,  during  tho  yoar.  Tbo  maximum 
output  in  21  hours  was  on  December  23,  being  8,U83  onita, 
as  compared  with  8,198  in  tbe  precediog  year. 

During  tho  period  contracts  were  let  for  aa  sngiiw  and 
dynamo  uf  3G0  n  r.  capcity,  for  the  tslsoflfam  ol  fhs  boUcr- 
house  and  for  fbt^r  ^^(|o)m^  boilers. 
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MEFnELO. 

Sbtflhkl  Oarpontice. 
MsTob,  1883. 

Alt-ourr.  tnuMforrnrr-  -ui 
W.  Johano. 


rhou»f». 


DEC  11.11 


I^'iKs  (inclarllng  Dotwotan  durgM). 
UtnmD  (TOTAL) 


(TnoloiWnfDrt 
nDBOTMTI 


1.37a,2fj2 
97&U88 

nn 

 a 

18  2 

1,073  kilowatt* 

688 


1.786 


,iMtan.« 


1.715,<*5l 
1,388^ 


183 
1,480  UlowatU 

967 

.  80.no 

7&700 
2326 


Hi 


AVTBOBHID  BOT 

Bhrnn  IuogsIM)  I'ZIZ.'ZI'ZI'Z'Z'ZZ.'Z'Z 

Loui  (ineliidioc  DabeocurM)  

•AD  (TOTAL)  „  


Miicalljuieoni 
BALAIOI  or  CAriTAL 


BaviBM  from  rapply  __...__________.., 

H         met«n,  kc,  —  

„         pabllo  lijshUnf   

^,  »!ile  u(  l&mj*,  Ac.  

tTiiHirell&nACfUft  loarcM _  — 

EXPEMDITUBS  OUT  OF  ABTSMUB- 

TOTAL  COSTS  _________.•.____.,.»_ 

vo&u  com  — __....»i__ 

#lMraMMii(^rfn(rtot(|F  ———____•■■«»«» 

yWd  (loafaidin^  cortege,  Ac}  

01^  mata,  mler,  itorM  _____.__a.i._ 

WiHP"  A*  

Bopunkni]  nuIntooiiDM  tl  vtellon  ______ 

ZHttriivticm  of  tUetrintf  ____■.._______ 

Wicai.  A%  ...  

Hqiun.  NDMMli  «(  Mli^  ... 
MtoMfAlMf 


r  AHD  PKOPBRTT  C1LiK()EI_ 
Mofaltit*  .  -  ^  


BikbriM  ._..M.:^._.. 

.1-1. 1. chuW  BBBBMa 
LftW  cilU-t(M,  A£.  __...,••____ 


rnrAHoiAL  rbsults- 

nomFOBTKAB   — — „ 

Sum  Ofcrrioci  to  Depr«oi«tloo  Fund  ______ 

Bum  earriad  to  RaMTT*  or  Sinking  Fnitd 
Miitlnt<wrtoalo«iii(iaeL  Datnw  ohMfwJ ... 


£299,500 
299.600 


299.324 

3a.014 

63.631 

l.'">l,T7'l» 
176 


£174 

m 


174 

ia-6 

283 

mi 
0102 


•40iC6 

3,').B'J9 
82,061 
64,838 
1&7.0!>8> 
39-504" 


£129 
129 


172 
146 

LSI 
356 
27-9 
67-6 
170 


nKcmTAin  or  total  cobts  to  as  on 

Ki:--nfiiturB  per  ki.' 'V.    ■    \|...  ity 
REVENUE  PER  KILOWATT  CAPACtTT  _. 

Ki ,  ■-■  U-  .|  I     i  ity   

UVEKDE  P£K  il CP.  LAMP  GAPACITT 
ftlTDUl  m  A-Or.  LAMF 
Mm  ohuisod  for  li||)itiii|;i 
Moa  ohuiad  for  poMT, 
lMM«han!«dfor 


F«r  ttnlt  •old. 

Ph  mm  will 

£18.902 
16^715 
416 

~  4«40dr 
4-103d. 

0-ioad. 

£23.292" 
666 

omi. 

IW  ' 

"ltd 
140 

OtMSd. 

£6,197 
4,149 

,';  ;,vr 
1,228 

444 
1,499 

616 

ISiOd. 
lt>19d. 

O-MUd. 
0-30ad. 

oiosa. 
O'.v.tki. 

01.51d. 

0-OK>xL 

£8012 
6.609 

2.084 
367 

1.827 
986 
.145 

1  445d. 
liiUA. 

QSlbi. 

0330d. 
0-178d. 
OrDesd. 

1  962 

0-0890. 

3»i 

0D62d. 

0503d 

2.403 

0'434d 

~s*s 

961 

77 
195 
277' 

0-23Sd. 

Oi)19d. 
0-C48.1. 

0-06&1. 

;.  ir^.> 
IJtSS 
E09* 
111 

131 

Zi32' 

01460. 

omi. 

0-0240. 

00.56,1. 

ML 

X  to  mt»B 

Total. 

^  to  n^Mn 

BAm 

««% 

4^ 

1.660 

0-786. , 

9,410 

lisn 

1  2S% 
2-'J4,„ 

OLDHAM. 

OldhAid  Corporation. 
lURii90,1804. 

3-wir8  eootinaouH  ar-ni, 
S.  WUmott  Nowiii,;!  1 . 


427,600 
1M80 

182 

Maidloinau 

323 

2?i,'171 
34,600 
 1.107 


£?.  n, 
£10.  19a.  Od. 

7a.  OH. 

40.  lut. 
2d.  Mt. 


34-4% 

£5.  at  10.1 
£10.  Oa.  5i. 

6a.  M. 
4a.  ad. 

40.  Bat, 
2d.  nat. 


679,4  7S 

576,853 
561,442 
16,411 
20^173 

6081dlawaUa 
28  are 
S8S 

.'12.616 
34.600 

 1.107 


IMU. 

Par  kilowatt 
otfaottr. 

Total. 

Ptrkilont 
aatwcttp. 

mono 

£52,000 

£470 

62,CW 

47n 

52,030 

470 

51.200 

463 

52,000 

470 

.'>1,3C0 

46-3 

nU 

700 

OU' 

voo 

c  <.l^ 

2.400 

217 

34C0 

307 

2.034 

184 

2,593 

234 

4,276 

386 

4.412 

SOT 

67410 

6l« 

66,4a4 

«ro 

-  5,110  - 

4(12 

-  15.124 ' 

m 

Tot«l. 

Per  unit  Kild 

Ti.>UI. 

ParnlltoM 

^£87756  " 

6,.56l 
?.12 
193 

3  553d. 

33400. 
0112.1. 
0-lC2.i. 

£a4Sr 

7.T'86 
161 

3-607«. 

5-323d. 
U  IILM. 
00670. 

£3,194 

2.366 
»',/.''» 
1.103 
60 
601 
366 

17 
180 

1680d. 
1239d. 

0'580d. 
0  0320. 
0-3160. 
02O8O. 

fi-Ui. 
0-0090. 
O0S6d. 

£6.003 
3,797 
3,3!S 
1,660 
SO 
843 
930 

26 
248 

20183d. 
1580d. 

;•;'..;./. 

0-6910. 
00370. 
0-3610, 
0-387d. 
O-tHd. 
0«lld. 
0-lOid. 

838 

0441d. 

1.206 

0608d. 

set 

339 
43 
133 

46'' 

omd. 

0-t9Sd. 
0-178d. 
0-025.1. 

0-07fti 

sso 
$n 

3fiO 

94 
110 
103 

VUM. 

0<M«d. 

0-043.1. 

•>  t-  .  II  . .'.ir. 

IMal. 

X  to  mmui 
tav.aap'adiil 

1,351 
1,280 

L8S1 
885 

2 '11 

i,o3i 
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rSDUBT  BAnXXIBA — A  work  od  thu  rabject  will  ihortlr  b«  puUiihad 
brtDgiii;;  tho  theory  aod  practios  of  tha  Pri]iiar7  Battery  up  to  data 
Tb<!  I  .  k  <s  ill  be  fully  Uluitrated. 

aXCONDAXT  BATTEBIBB.— By  E.  J.  Waoi.  Fully  niaatnted.  TKa 
Auttior  in  thia  work  will  dnl  briefly  with  the  tliaaiy  and  fully  wiih 
tlia  dtemiatiy,  dctign,  oooittnctjao  and  mamififltiiw  of  aaooudary 

  t^arn^  MM  If  F.  g 

aad  iBtMHil 
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SPECIAL  NOTICE. 


or  BMi-raealpt  ibeiiU  bt  pnmpOj  i 


NOW  milDV«-.TiiL  ZLT.  tt  ««■ 
iMUodtertravaMllIk  fktollhM^pMkftMkiaAU 
lorUadfDgi  Mm9k,ir^tLK. 
A  dampM*  Mt  «l  "Tn  Elictricuh  "  (IBIfrUOO)  an 
nto  M  Miy  aearaab  aad  early  appiiwHiM  ihndd  Im  aw 


OU  MVEB  m  GIBTRIL  BTinom. 

An  important  contribution  to  the  alreadf  mueh-debaied 
qneetum  of  Ui«  dm  oC  gM  power  for  oleelrieilu  gomntiag 
vocte  !■  xflbKMI  hj  •  9»per  oo  "Fowtr  6m  aod  Lxtg*  Om 

Engines  for  Centrul  Stations,"  read  by  ^fr  H.  A.  llrMi'KBtY 
before  tlie  Institution  of  Mecliaiiical  llngineera.  The  question 
ia  an  old  standing  one,  and  it  has  aesumed  from  time  to  time 
both  (helitoniyiuidtiwpnMMioolIonn.  To  review  its  biateqr 
■i  flw  pecMut  XMHBfliit  mmld  oeeopj  too  amdi  ipMs ;  Iml 
we  may  remm  l  our  readers  that  tho  qncstion  flrat  assumed  a 
definite  and  tangible  foim,  many  years  ago,  in  a  proposition 
by  the  late  Mr.  Dmnn  Lame,  of  Cork,  to  combine  town  gas 
works  with  fllsetik  gu-ditvtn  lab-iiatiaiM.  The  fink  aatnal 
ezpeiimeat  in  fliia  dlseetioii,  whan  IIm  gfas  and  deetrioi^ 
works  wore  owned  and  worked  by  the  same  authority,  was  made 
by  the  Belfast  CorporatioB,  and  it  met  with  u  oonsiderable 
measure  of  suooaai.  ffimilar  efiforts  to  utilise  gas  in  statatoiy 
eleotiisiljr  wocks  won  made  at  Moreoambe,  Coatbridge  and, 
more  reeenfly,  at  Leytoo  and  King's  Lynn.  Theee  bave  aO, 
Iio'.vcvi  r,  been  works  of  comparatively  small  six.o,  and  tho 
experiment  has  never  yet  been  attempted,  of  employing  a 
number  of  ;;as  engines,  each  of  several  hundred  H.r.,  in 
clcctrioitiy  works  of  Uw  fink  order  ol  magnitade.  It  ia  thix 
experimtat  fbat  Ifr.  HovraRxr  advoeateo  in  bta  Paper. 

The  limitation  of  gas  drlTon  electric  power  stations  to 
works  of  small  si/e  is  explained  by  Mr.  UuMi-uiuiv  as  baring 
aiiaen  frooi  two  causes:  (1)  ttia  non'OifatatHO  of  a  gas 
generator  capable  of  prodaoiDg  powai^  on  A  laigo  aaala  at 
a  cheap  rate  ;  and  (2)  the  low  power  of  the  largeet  avtflaUo 
gas  i  npirie  units.  Those  obstacles  he  conniders  to  have  been 
removed  reepeotively — (1)  by  tho  Mond  gas-producer,  wbkix 
genetaUf  powor-gas  from  dieap  bituminous  coal  in  plooa  of 
the  more  oxpcnsiro  anthracite  required  by  earlier  gas  pro- 
ducers; and  (  J)  by  the  practicability  of  building  gas  engines 
of  several  hundred,  or  even  1,000  u.i".  to  1,600  u.p.  rating, 
which  will  work  aa  eoonomioally  and  aatisfaotorily  as  the  beat 
of  nnaUar  akaa.  In  tha  main  w«  aia  in  apoooMOk  with 
He.  HoxPBRiv  on  Ann  two  paiola.  Iho  inmUon  ol 
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%  gas-generfttor,  capable  of  cheaply  producing  g&H  of  f&irly 
high  calotifio  nim  tnm  otdinazj  oh«ap  slack  ooal,  ia 
jtwantfaWy*  gnat  ainutt  htjaai  flirt  itage  in  power  gas 
prodnetion  which  pemitted  only  of  a  dilated  gas  of  compara- 
tively low  oalorifio  value  being  produced  from  a  dry  fael,  auoh 
aa  anthracite,  mounuily  destitute  of  volatile  h}ilroearbon£. 
NfTurtheleH,  tl  ii  only  bit  to  point  out  that  Mr.  Uuairainr'a 
podttott  ignmw  kltogtlfaw  Axtettog  town  gasworln,  vbieb 
supply  a  Lj-drocarboD  gaK  of  very  high  calorific  value— the 
very  txtiartum  >  arnu,  as  it  were,  of  the  fuel ;  and,  if 
Mr.  DntRV  Lait^t  flgani  sn  mcth  anything  they  tend  to 
■how  ttiAt  pomr  oan  bo  economically  distributed  to  elec- 
trical snb-stations  by  moans  of  this  form  of  coal  gas.  As 
regards  tho  extra  facility  afforded  hy  tlici  incroa^cil  size  of  f,'»fl 
engines,  it  is  impossibla  to  deny  that  great  progress  has  been 
BNattoOiiiainetkB.  Af  yieaalbMrlraljolMnMt-^ 

Oaaatfmi  «f  nOKrt  iMalMa^  auMiwwi>Mea*a(«0M>.1ia*lMai 
atTOkai*wa}iMr,»kile«ilim<l*  ljCiOOE.r.  ■■iUOOar.arabdld- 
init  Tke  mtkar  Iim  been  on  tlia  OonllMitt  taA  fa  AaNrica  with  the 
■pcdd  «l>|(et  cf  etB^jing  tb«  qnettion  of  ki|o  rm  engUiMk  and  hia  bwl 
tto4VpMrl«BilraiM«qg  tlMeMir,CMnfcrtiiUswviBiAieiitlw6eO«.r. 
lV«tfailMaia«|iiitdaiBiuwaA.  Ifr.  Ommb  VrMiinnnti  MM  tbe 
aiiller  lhak  Ika  1l'««li«howa  llHliina  Cta.  wttdmk  operiMM  to 
anhaOtm  M  qnfto  eiMfldtat  of  didr  aU^  to  budd  8,000  H-p.  tad 
S^OOC  H.i'-  fnfri!i«B.  and  run  tliem  willi  perfect  suix^aa. 

•  A  large  number  of  appendices  to  tho  Taper  arc  pcinciiially 
devoted  to  in  eiabanitiao  of  this  contention— vis.,  that  very 
bifo  gwMogine  units  en  oommemieUy  posnUe.  PeztiQahnii 
an  given  regarding  the  ooofllrnatian  ud  teats  of  seferal 

large  CDginfis,  uiEiny  of  wlilch  arr  employwl  for  running 
ekctricaJ  plant.  For  example,  the  trial  of  a  ii>0  u  p.  Croasley 
engine,  dneot-oonpled  to  a  Mather  ami  Piatt  dynamo,  showed 
et  fnUkftd  k  oonbined  eleetrieel  «£Bniuwy  of  TT-Mi  pc*  oant., 
and  e  thennel  eflcieney  of  SS*49  per  eent.,  edeelalad  on  the 
tndica' :iT  power,  or  of  lO'GO  per  cent,  calculated  an  the  tlec- 
trical  power.  It  is  scarcely  necessary  to  say  thut  no  steam- 
dynamo  of  400  U.P.,  or,  indeed,  of  any  power,  tver  approaches 
19  per  cent,  in  its  electro-thermal  efficiency.  The  figarog 
obtainable  with  the  gas  engine  are  far  in  eseesa  of  the  bc&t 
iteam  practice  attainable. 

It  aught  be  eoigoaed  that  this  aokoowledged  saperiocity  of 
the  gee  en^M  hi  Iho  natter  of  effieieiMy,  eeopied  with  the 
possibility  of  now  building  reallr  It;--^!  nngines  ancl  of  ninnicg 
them  with  cheap  gati,  would  soutiJ  tho  death  knell  of  aloaiu 
plant  in  electric  {generating  workn.  The  supposition  would 
be  enonflooa ;  the  end  of  the  steam  eogina  is  not  yet.  We 
wilt  gnni  thai  tlie  obeapening  of  power-gea  pndiietfaMi,  and 
the  bniWinc  of  ^-n,i  rn^iEca  in  more  conveniently  largo  si/ef, 
certainly  extend  Uie  range  of  applieability  of  gas  power  to 
electricity  worki.  TkAe  Inflneiiea  be  will  decidedly  in  the 
diccotioa  of  aaing  gH  anginci  in  Ui^er  statioaa  then  hereto- 
tm,  end  fai  new  alatfone  of  moderately  large  aize  when  tite 
fuel  costs  are  of  ^lore  importance  than  usual.  But  we  do  not 
expect  to  see— at  any  rate,  for  souie  time  to  come — works 
comparable  in  size  with  those  at  Deptford,  or  in  Ifawdieater 
and  the  chief  provincial  cities,  woiited  whoUy  by  gav  power. 
To  begin  with,  tl>e  large  gas  p^neera  Beeeositated  by  works 
of  this  magnitude,  and  the  cnormouH  volumei<  of  injarioua 
and  anpleaiant  gaaes  exhauited  by  the  engines,  would  con- 
atitnle  a  naioaan  of  Iw  now  aerfoas  gnvify  Ibaa  ia  now  the 
caHS  with  steam  plant.  A  100,000  n.r.  gas-power  electricity 
works,  with  it£  gas-productix  attached  to  it,  would  be  intoler- 
able in  the  midst  of  a  residential  dialriot.  It  mi(;ht  be  argued, 
however,  that  large  gas-power  atatioos  would  never  be  erected 
In  mideBtial  diaMeta,  nor  evHi  within  dly  boBBderiee,  but 
woaW  bo  placed  in  the  desolate  country  sunT,  ;>.j  !:r.  -:  cnllierioH. 
This  proposition  would  introduo*  a  new  factor  into  the  (ques- 


tion—ri^.,  the  coi^t  of  transmitting  tho  electric  power  from 
the  pit's  month  to  the  oitiaa :  and  developments  in  tlaa  diiao« 
tion  of  eleetrfea)  enginaeHng  an  not  yet  ripe  enough  to  allow 
of  it  bcinp  confidently  ^ifcui^sed  from  tho  gas  engine  point  of 
view.  Thi  r<i  \»,  Tirther,  another  drawback  to  the  use  of  very 
large  gas-cn^iuo  unili;  ia  great  numbers  for  any  eaatnl 
atatiott,  naiaeiy,  the  difficulty  of  starting  the  sspui^  engian 
and  Ae  oompaniiively  long  time  occupied  by  the  proi 
cess.  The  larf^er  the  gas  engine,  the  more  does  this 
difficulty  bring  it  into  contrast  with  its  steam  rival; 
and  the  importance  of  being  able  to  start  an  unit  quickly 
is  usually  greater  ia  large  than  in  small  works.  Kewi^ 
theless,  t^ie  prospects  of  the  gan  engine  wen  aerer  brighter 
than  they  are  to-day,  and  wo  commend  the  inerits  of 
tliis  typo  of  engine  to  tho  careful  consideration  of  electrical 
engineers.  Ignorance  of  its  capabiliti^  has  bad  much  to  do 
with  its  comparatively  aeanty  adoption  in  works  ol  gaiall  or 
moderately  large  size.  An  iatelligent  appreoisiiaD  of  the 
advantages  and  limitations  of  the  gas  engine  wilt  enable 
central  station  engineers  to  peroeivo  many  lutfaerto  over* 
looked  plaeea  whanin  Ik  wodd  do  baktac  nrvtea  than  iki 
rinl. 


REVIEWS. 

IwHtoen  iMMtraa  r»»JBw>Wi<i  ons» 


JlhrbnA  (tar  Elektrocheoileh  Rdittd     Dr.  W.  Vtaxn  and  DnlA 

HoRciiRiLH.  I90a   (ilalls  a  s.;  Wilhrim  Kmp{>.)  16m. 

When  tho  ".lahrlmch  fiir  Elektrocbemie "  wsis  first 
published  it  may  ha^c  been  regarded  as  ephemeral.  Now 
the  yearly  vdluiui^  is  exiwctcd.  The  present  example  is  on 
the  same  lines  and  of  the  --amo  scope  as  its  predeoessors,  with 
their  merits  and  defects.  K»  a  compendium  of  what  has  been 
done  in  eSoetro-chcmistry  daring  the  year  before  that  which 
gives  tlie  work  its  date,  it  is  full  and  thorough;  the  atiidont 
or  the  man  of  affairs  who  needs  to  make  a  reference  will  value 
the  book.  As  an  exposition  of  the  twst  of  what  has  been  doas 
it  ia  a  failure.  An  annual  may  be  regarded  merely  as  a 
re^>ter,and  if  this  viewbeacaepted  we  accept  the  "Jahrbuch." 
An  annual  whioh  claims  to  be  something  more  than  a  register 
is  made  by  eiaialng  tho  rubbish  of  tho  year  and  giving  Aa 
pitli  of  tbie  good  work  dooe.  Evidently  am  abatraat  (not  % 
mere  compcaaaioo}  dioold  bo  pablidiad  of  ttia  **  Jafarbadi  flix 
HlaktHMhemle."  Ihia  maat  be  Mmniad  In  Eaglidt  or 
Preneh,  for  as  abetnet  in  tiennao  is  notbiilkable. 

The  reader  of  this  work  may  be  eneooraged  at  the  outset 
by  the  tidings  that  there  are  in  the  preseat  volnme  481  pages 
(including  index),  as  against  406  pages  in  the  "  Jahrbuch  "  of 
1890 ;  tbo  thought  of  65  pages  to  the  goad  sltonld  sustain 
him.  To  condescend  upjn  particulars.  The  isir  rrjjrhafl- 
lichen  part  occupies  250  pages,  and  inelude.H  some  Unugii  live 
and  of  interest,  others  purely  academic.  On  p.  H.j  ig  a 
description  i>f  an  elegant  method  of  rectifying  alternating 
currents  by  taking  advantage  of  the  back  prciyuro  exerted  by 
a  polarised  electrode.  The  proceaaia  wholly  similar  in  principle 
to  that  which  haa  tenn  used  for  the  charging  of  accumulators 
and  like  purpose-:  with  an  alternating  current  by  the  employ- 
ment of  aluuitnium  electroden.  A  good  deal  of  npaco  is 
allotted  to  the  Wehnelt  intecnuter,  its  various  modifications 
and  the  poiemic.?  tu  wliioh  k  haa  given  rite.  There  is  tlie 
usual  mass  of  physical  measurements  of  the  properties  of 
electrolytes.  Sncii  measurements  and  their  discussion  account 
for  a  good  part  of  the  250  pages  devoted  to  theoretical 
eiUatr»aiauiatry.  It  is  well  that  a  record  should  exist 
soomiiiwa.  and  regarding  the  "  Jahcbooh"  aa  » lagiatn,  its 
atiiisatlon  ibv  this  purpose  may  be  oondoaad.  Ab  Intsnoting 
Hccount  of  Nenitt's  work  on  the  condnatiwty  of  oiiidei  at 
high  tciuporatnree  is  given,  and  reaaons  an  addaoed  for 
regarding  this  conductivity  as  electrolytic,  in  spile  of  the  fact 
tlmt  no  products  of  electruly»iB  persist ;  granting  this, 
it  follows  that  the  reduced  catiiodo  product  —  '.;/.,  mag- 
nesium— must  be  oxidised  by  tho  surrounding  air,  or, 
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if  tiia  omntioa  b«  oondoet^d  in  i  meauia,  that  thb 
anote  iaa  Mtlmd*  imdiisti  mnt  ^lue  toirards  each  other 
■0  naidb  to  faaoniUtiito  tiw  dMboMa  intti^ 
isibeud.  ItidldmllMt thiN«BikffiHnint»if HiilU work 
fioBBBiMadj  in  •  wmn,  cmhmI  eonflqfll  daalnilrttoaUy. 
BMnf I  iMtkMihM  on  fh«  dcehdytl*  bdunloair  d  mro- 
ndmn  are  duly  chronicled.  A  seetioo  on  deetiolytio  analvBia 
is  oeitber  bettor  nor  vorfe  than  Bimflar  wcUodb  in  preTioaa 
jcar-Laok.T :  the  ingenaity  v&.st,  iho  resalta  icconsidorablL'. 
Aa  e\p?anro  of  tbo  orrora  attending  the  eleotrolytical  dek-c- 
minatioD  of  iron  and  tbeinclunOBOfoulmiia  tb» {nnfitated 
metal  13  given  on  p.  2.'0. 

The  Becond  part  of  thi>  liixtk  deals  with  applied  electro- 
chemiatry.  There  ia  described  one  primary  cell  of  interest 
(Cat^e  H  ferric  chloride  cell)  in  which  an  endeaTour  is  made  to 
oxidise  carbon  indirectly  by  atmospherio  oxygen.  Tbo 
obemistry  of  the  description  ia  dnbioua  and  the  quantitative 
data  i«r  oonspaliog  the  output  of  the  cell  are  entirely  lacking, 
n  if  •  ngntldUio  Uat  that  a  non-lead  accumulator  in  the 
fiopv  now  liM  not  jet  b«en  deriwd ;  the  nearest  approa«<h 
to  it  hit  b«ni  mde  bj  tlis  doo— lead  peroxide  mU,  wlilch  i 
naefol  for  8p«ei»I  pnrposee.  The  electrolytio  |iradaoliDn  : 
flMMittt  OB  »  ki^  eerie  by  the  copper  appantaaofflioinaii 
lBCBtiOMd,«iid  now  there  remainiitofind»anliKfl«M)nne.  The 
nuiiuhelure  of  phoephorua  by  olectiieil  idhiu  atiil  oocupiea 
atttotion,  and  it  ia  fairly  obvious  that  the  diflBcultiea  enoouti 
tered  have  arisen  chiefly  from  preventing  that  localisation  of 
beat  'islitch  is  characteristic  of  electricul  methods,  whether  of 
tiiii  ate  or  resiatance  typo.  A  note  h  made  of  magneaium — 
aluminium  alloys  which  hiive  been  much  advertiaed  ;  if  they 
liave  merits  w<3  uhouid  Like  lo  mi  ihetn  in  uae  as  a  substitute  for 
aluminium,  even  though  they  should  fail  to  replace  that  nK  '.al 
in  one  of  its  coming  usee,  vi.^'..  as  a  oanduetnr.  No  hetter 
proof  of  the  settled  atato  of  the  electrolytic  copiK-r  industry 
could  be  fotind  thitn  in  the  taction  allott«d  to  tliia  metal  ; 
it  ia  abort  because  thtro  ia  little  or  nothing  to  say.  Coppi-r 
refiners  even  in  this  country  are  beginning  to  ui:deratand 
that  dry  methods  are  of  the  same  order  of  interoat  as  a 
wooden  battleship.  There  ia  nothing  new  concerning  the 
electrical  amelting  of  iron  other  than  the  Staaaano  process, 
,  which  baa  still  to  be  tried  on  a  nua&etnring  scale.  Calcinm 
nitrite  Ga»N|  ia  a  body  clumioally  interesting  and  po3- 
'tStilj  of  fbton  indwiriai  iaparianeob  tm  it  md  ba  formed  b; 
•Am  oetioa  of  aitng«a  on  odflinni  ud  yiddi  tmnioaUt  wlifn 
treated  with  water.  I'erlMn  it  may  aam  aa  an  attantative 
.nuaaa  for  obtaining  ay  ntliatio  nHHwna  ahoaU  tlia  diiNt  elec 
■ttioal  pppdnollOB  of  osida  of  nitromo  M  to  avert  the  famine 
■in  ibdasiaiili  diamaUeally  predicted  by  Sir  IVilliam  Crookes. 

Moiaean,  who  ia  always  the  pioneer  of  electrical  furnace  pro- 
ceseea  and  products,  has  shown  that  calcium  carbide,  familiar 
'to  aU  when  cniilf;  as  a  dark,  sttely  mass,  is,  wbcn  pure, 
colourleg^  and  traiifii>«rL'at.  On  the  technical  aide  there  is 
little  new  to  recount.  .\  page  i3.51)  is  occupied  by  Dorchers' 
usual  claim  to  hnvo  produced  this  sah.itAwe  previously  to 
those  who  are  regarded  hy  most  of  U3  as  thi)  true  disc  avorcra. 
Now  and  then  the  austerity  of  style  which  properly  charac- 
terises the  "  Jahrhiich  '  is  pleasantly  relieved.  Concerning  the 
alkali  uid  chlorine  industry,  it  is  said,  incidentally,  in  dis^ 
cussing  a  patent  by  one  Pond  :  "  Pond  will  zu  viele  Fliogen 
mit  a^er  Klappo  schlsgen"  (Antf/iee:  "Pond  tries  to  kill 
too  many  tili  h  with  one  stroke"),  and  the  patent  is  very  pro- 
wrly  eondenuMd.  Of  real  advance  in  this  manofaotore  hot 
little  oan  ba  nooidied.  No  doubt  advance  has  been  mada,  but 
it  is  advanoa  in  tha  worln  and  ia  iK>t  intandad  Sot  poblio 
aonaomf  tioB.  Vba  diaptu  on  innwovHneata  in  apjiacataB 
■noh  aa  hadtudiafbiapts,  daotrawNand  the  like  la  duntk 
bat  «Oftli  BMdiag.  Atttaaandof  dieliooli  is  appendadaliot 
ol  Mciodieala,  with  Iheir  years  and  diites,  which  allows  veeant 
references  In  volumes  («  most  pernicious  method  of  citation) 
to  he  triinsliitt: J  into  yearn.     .\  ci>p;();iH  indei  (dii.nfH  th«  work. 

The  ".lahrLiuch  fur  i'.leklrochfmic  '  for  I'JOU  cannot  be 
ignored  by  any  fh  ctro  cliemiKi  wlio  care-i  tosavebimsflf  much 
unpleasant  labour.  Th^itii;  is  not  a  luonumentof  industry  no 
one  who  haH  attempted  a  compilation  would  pretend  ,  that 
it  is  not  a  well-proportioned  monument  cannot  be  denied ; 
tahiBglt«siti«»iMaoM|«it«ilh|Tatftoaak  B.B. 


Kalesdar  far  Elektrotechnikat  IflpL  l-'<iit«<i      F.  L'piwabora. 

amznl  oMfnl  altantioni  an  anHuont  in  tba  new  edition 
of  tbia  axMllant  poeint'boolc  An  aaoonnt  of  tbo  raeont  woric 
of  tba  "  BialwthiltaTOWchriftenlroaBiBfaijoP  "  has  been  addsd, 
so  tbal  tba  Qanaan  aafbty  regulatioiii  ara  brought  up  to  data. 
The  section  on  electric  traction  has  been  re-written,  and  this 
opportonity  might  with  advantage  have  been  made  naa  of  for 
further  amplificatiim  of  the  pa;^ea  on  overhead  trolley  lilMO. 
Other  .im&lkr  additions  liave  been  made,  and,  in  oidvto 
make  room,  the  saetion  on  Haat  in  Vol.  11.  of  tin  Itaoli  bna 
been  taken  oat. 

VlertaUg  BiaetNtoAnliA-W«kllntfnindif  Woordenboek. 

GAtMl  hg  O.        ViaiiBK  ani  G.  T.  \V»M  aa  Wau.  rart  IV 

(AauteniaB!  ScMtMHsmtHslkniiB.) 
Eightean  months  ago  we  noticed  favourably  the  first  three 
volnmea  of  thit  electro-technioal  dictionary — English-Dutch, 
Frcnch  Piitch,  and  fierMan  Pn'ch.  We  nave  now  received 
the  last  vohiiiic  -Diitch-EugUah-Frenoh-Germaa— aud  it 
:ip[>eard  to  maintain  the  same  ctandani  of  excellency  as  the 
1  ri  rious  ones  Although  chieflyof  utility  to  Dutch  engineers, 
J  ivhom  a  good  technical  knowledge  of  I'agUsh,  French,  and 
( ic-rmfta  is  an  absolute  nocoaaity,  the  book  will  be  found  indis- 
pensable to  any  llnglinhman  who  desires  a  ku  iwledge  of 
Dutch  technical  torms.  Even  if  ho  ia  proficient  in  English 
and  (ierman,  he  will  hardly  gue.s.s  that  thi!  nienaiug  of 
"  naijiing  shoek  '  is  angle  of  lag,  or  that  "  nok  van  den 
arreteeringabefboom  "  refers  to  the  detent  cam  in  a  Hughes 
type-printor.  A  daltot  in  tba  book  is  ttiat  tba  Qarmaa  aoona 
are  jOiM  vllh  inttU  ioalead  of  tapllal  Initial  lattan. 


THE  FENCING  OF  NEW  H&GHIN£BT  AND 

APPLIANCES  USED  IN  FACTORIES 

The  following  circular  on  this  important  subject  has  been 
issued  by  the  Home  Office : — 

TbeattfOtioo  of  tntkora  of  miKhiiMiy  nnil  »pplUDi«a  tuod  hi  fact  iriea 
i'  iuritcd  to  (h«  iiiip<<rt4nc«  of  K]«quat«l]r  fcDclng  the  dang* roj«  p^ru  in 
liia  pmoMa  nf  «in»tn)ction  and  Biting.  ^V1lile  mucli  pruxresk  liu  Lceo 
uude  in  a|ipIjiDg  l  riarde  to  cxutiot;  macliiiMry,  it  I»  unaatjalact<jiy  to  Aod 
UiHt  new  mnchmf-.  in  othor  rcipecU  impraved,  are  ttjU  tent  <mt  by  tlw 
■mMV''tJ  wiUinut  liui?  rf.ji;J  ti'  thii  <M*™t;al  |iiiiiit,  tlint  iMiL-autimi* 
whicli  are  Inkeu  M  a  Uvalt.'r  ft  course  in  llic  cjk^i.'  if  lliu.-e  t'-r  exj.jrt, 

nr  often  omitted  ia  ihf  outulruKtiun  <>f  like  iiitchinr  y  inirndeit  (or  tun 
in  the  I'nitMl  Kingdom.  Hrnce  mwy  wKckw  and  fiiLul  i ' -ident*  ttito, 
and  Kt  beat  ttie  (encing  which  can  lit  carried  mit  later  hy  Ibi-  purcbiMr  i» 
uioeJIf  Icwi  effvolive  and  more  ooatJj,  emi  »{«rt  from  the  rUki  sttoDding 
delfty.  And  further,  it  ia  ol'Tiouelf  mnre  sm;  when  deeigaing  a  macbim 
10  prnTM?  prnpfT  )>taoM  tor  guardu  tl  an  t'r  ti»vrs  to  fit  guirls  tj  a 
uiacliiue  <3e*igTirii  iMthout  any  provihioii  ini>h:-  fi-r  '.lif?:u_    ]o  ti..  t,  a 

uuwbiAe  otherwise  well-deaigDeU  raaj  be  niade  almost  valueless  fur  trade 
ptLrpu«es  bv  tba  diflioidtf  or  impaarfhflity  ol  ad^tiag  to  ft  thoas  Bssaai  <t 
feociug  whldi  tha  law  rmSen  nttmun. 

('oiitineiiUl  Ami^imu  maken  »f  machiner}-  have  lately  gmu  fnr  in 
the  directiua  'I  ai'utliriL-  out  i^uanlmi  niwhinex,  those  for  printing  and 
litliiii^aptiliiK  being  markeil  exainplSH,  ami  io  this  country  impromamt 
has  occurred  ut  Ut«  in  certaio  claMcs,  of  which  cottuD  macouii^  aod 
chaff  callen  are  «pedAlly  mcnlioiMd  in  the  official  reports.  ^ 

Ttia  slahrtCIJ  re*t'OD*il>i'ity  for  proper  fencing  ia  t  oiiik  preasei  upon 
oocupifn  flf  Itctorier,  not  only  by  iliis  department  tj  it  alw  by  aociileot 
!iir>tiranr*  companica ;  ar.f)  it  l-  !iov*l  tJi  it  if  in,'i»«gninjf  machinery 
rt-'ViiJ  wore  had  to  the  ne-^-c^nty  uf  ]ir"'. i^ii:!..'  f-jr  feuciiig.  aud  if  in  quota- 
ttuiu  (<»'  making  and  fixing  machinery  and  appliance*  K<k-  ]utte  feneiog 
were  cxpretsJy  iadodsd,  tiia  purdtMCr  W«Mld  not  fail  to  reeagniae  |1m 
greater  aafety  and  eooveiileuee,  aad  alao  the  ultimat*  tommy,  ia  be 
Hciurt-il  in  thiaway. 

Tlir«-  MlnerTKtioiu  apply  net  oalf  tp  certain  inv^hines  a  whole,  mtdlSa 
w  i.iilw .  rkinc  tniichinee  am)  |iow(t  prT«ss«  ts!l  kinrlj,  Itutalso  to  common 
l>:>rt<  f  machinery,  iiuch  iw  mill  gtM  int;,  ^lywticcl'  if  •  mine* and machinn, 
belu.  pulley*,  ingathariog  cugwbH'lK,  aud  set  n-nve  ^whicU  ahould 
iofariatjly  tw  wuBtewmali  inataM  «(  hetny  atpnseil  in  eeopliiiBit  te,),  «■ 
anything  wbiish  levolvei,  aad  to  tin  Suing  of  aifetj  apfiUiiaMa  tt  heUU, 
Low  ahafting  nliouKl  be  fencvd  wli»ii  fitf.<><l 

Kur  ob?iou(  r<ii<)On*  it  i*  not  lli-  [  -n'.i of  llie  in»|i««tor«  t j  j^iv.- m  y 
ofllcia]  approval  of  utethuda  or  appliance*  wbidi  wovUl  lend  itwlf  to  adrer- 
tiactiietu,  but  any  infumiatinn  or  auggeatinn  which  thn  (Ujiartment  can 
supply  a«  tu  pointa  of  danger  (geoerat  or  in  the  caw  of  special  kind*  of 
machinery  I  or  tlia  imaaawf  fwtictiiia>i»attha  iliynMlef  tliaaa  intersatad. 
Many  examples  cl  tlie  hied  will  be  loond  ia  the  pobiiibal  mparts  of  tliia 
dapartBsntt  and  a  ftw  •atnelsy  bsiwm  miira  aspaaUif  vgau  tanoiag  ii< 
new  naohinsirjr,  an  appaoded. 
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■T  DR.  1.  A.  rLEMINO,  M  A  ,  J.JLB. 
{Conlviued  from  page  J  IS.) 

It  IB  worlk  wbilr,  bcfece  paneing  on  to  comdder  a  liUle  more 
closely  the  i  xact  condition*  which  pertain  in  the  spark-gap  when  two 
condensers  are  being  eiDplo7(>d  as  above  described.  One  fact  on 
which  the  BtahlishniPTit  M  th?  o^^illatifir.?  depends  i»  the  Whariour 
i-if  ciir  and  other  giLtu  under  im-re.i'.inc;  cleclm:  prea«ure.  In.  order 
that  tho  nature  ut  the  operation  whii£  givtB  tim  to  the  oecillatian 
may  be  nnderstood,  it  is  necessary  to  notice  the  peculiar  property  of 
gaseoOE  and  liquid  dielectric  when  sabjected  to  a  eradually  increasing 
vlectromotive  force.  In  the  case  of  ever^  didectric  subjected  to 
increasing  electric  stress  or  Toltirity,  there  is  a  certain  critical  value, 
-liMt  WMMMd  hi  kilovvlta  per  cwHwatre,  which  cmioh  some 
BHlbniW  Off  MoBW  diuga  multiag  ia  we  brealcdowA  of  the 
dMwtote  and  th*  pMMSe  of  a  discharge.  If  the  dirleetric  is  a 
§u,  umI  IFflM  MBree  of  electric  supply  is  only  capable  ol  faroisbing 
a  yery  small  earrent,  owinp  to  the  roBislanco  of  tlic  rMt  of  the  circuit, 
the  Ji'charge  titkt'S  the  foim  of  a  gpark. 

The  sudden  pufBagc  nl  a  gneM!=  dv.'leijtric  from  a  "tale  ol  nearly 
p«rfijcL  iion-condui'tivity  to  ant  i  i  .  l  rj  ^»oud  cciudutlivity  under  the 
action  of  eicctne  sLrepe  mnv  be  dv.e  to  the  iirodmrliuii  or  scjairation 
of  its  atoms  into  smaller  niawci',  vjrirjusly  called  piseouH  iout, 
oarpaadts,  or  electronsi  The  remarkable  rcecatches  of  i'toi.  J.  J. 
nioaiiaamtlatttfeditAm  ia  vaeoo  MtntomdiritBMhable 
dnt  mtmm  wtgh  maDir  Ui&  i**™'**^  tloaw  can  ba  aatadud 
haaa  ■wiwalia^  «ithir  if  diatr  CoUUoiu  or  by  the  combined  onera- 
ttop  of  tiwiy  wwMilwta  am  of  an  cxtanal  imprei*ed  electric  force. 
Moteover,  thaw  pmmt  iona  convey  or  are  charged  with  electricity. 
Whether  we  caa  rMard  these  corpuscles  as  the  stmctural  elements 
of  atoms,  how  they  Wtmie  ckctric»lly  cliftrged,  or  whether  Xhty  ate 
llK-uiaL-lveu,  80  to  fjitak,  "  ulunii«  of  liltrlnc-ity,"  and  what  ia  tlie 
natoni  of  the  tiilTem-uits  butwaea  positive  dttfi  negative  ions  or 
electrons,  are  questiuna  as  yet  not  *nlir«ljr_  within  our  power  to 
answer.  There  are  many  remarkable  qualities  which  characterise 
gairous  couduotoia ;  one  of  theae  is  that  a  finite  dilferrace  of  poteotial 
must  be  eraatad  batwaaa  the  electrode*  to  begin  a  eoathmoas  cur- 
BBtthnmgh«flai.f  la  thacaiaof  aiTandameaHiargHe*,  it  W 
b«tn  mdl  MtaUiahad  that  the  eleetronotha  fareo  or  potential 
differenoe  bctweea  the  discharge  sarfaces  must  exceed  a  valne  of 
about  90O  Tolta  or  400  volt*  ^fore  any  current  can  take  place 
thrcnifih  tlic  gii3  at.  all,  and  we  may  perhaps  con-sider  this  limiting 
value,  of  the  idwlroaiotive  foreeto  be  a  fjictor  in  some  way  neecvary 
to  cr«aC«  llie  ^'n^i.-<iu-i  ekctrically  chargcil  ion?,  tiiL'  Hubfc'inuut  move- 
ment of  whivli  iu  till-  direrlion  w-ith  or  agiiind  ihu  elevjtne  force 
ooDstitute«  the  electric  current  through  the  gas.  In  any  case,  the 
fact  remain*  that  below  a  certain  critical  value  in  the  potential 
difference  of  the  el^trcdeR,  the  gas  reiiiains  a  nearly  perfect 
in.^ulntfir,  but  if  tk*  difTeicnca  aseeada  a  aaitais  amount,  the 
gas  pa-H-ies  quila  awMeBly  into  a  eonduetiTa  condition  along  a 
certain  narrow  ]iath  or  paths,  and  becomes  heated  by  th«  mrrfiit 
passias  through  it  The  couduciiviiy.  however,  vaos^h<>(  very 
quick^  when  the  electromotive  force  ulls  again  lulnw  thf  i  riticiil 

One  of  Oie  mmt  cnrious  ficts  coBnfet«n  with  the  di>di;-i:tric 
ptrcngth  of  n  pan,  a.-  tirft  =li3wn  by  Lnrl  Kidviii.  i.-.  tliat  *  thin  lilin 
of  gaj<  hiLs  a  (iit'uier  diek'ctr^:  Btrenglh  than  a  thick  tilm  of  gas,  Co  ,it 
rcqmre.i  a  larger  number  of  kilffVOlta  par  liaillilllliha'  tQ  bMI^  it 
down,  as  shown  in  I'able  I. 

'  nwalactrisbiaa  w  ataatnaavtim  fatw  pet  aestiaatn  iwvind 
to  etaata  a  spark  in  a  gaa  wiaa  with  the  gaseoos  presiora  and  with 

(ba  MnrkinK  disUnc&  Fbr  apark  lengths  as  small  as  0  0003  of  an 
Indl  n  laeus  to  run  op  to  a  value  uf  1,400  C  Q.!i  units  for  very  low 
BKsaores.  It  is,  however,  remarkable,  as  well  shfiwn  in  experiments 
by  Mr.  Feace,  that  for  all  prcteurt*  and  for  all  spark  kn^^tLs  there  is 
a  minimum  voltBije  (about  300  volt*)  bt-low  which  no  spark  Ciin  ha 
produced.  I  shuli  huvc  c.-i-j.^ion  in  another  lecture  to  nu'ice  a  very 
similar  property  of  tincly-powdtncd  metals — vix.thut  they  renmiu 
practical  non  conductors  until  snbjtetcd  U'  luore  than  a  cerium 
electromotive  force.  The  breakdown  of  the  gaseous  dielevtnc  into 
the  conductive  eonditiou  teems  to  be  asHistoa  toanoh  agencies  as 
altia  violet  light  and  Riiatgen  n^s  falling  on  tSa  tanniii-d>,  <'.'>^k- 
•  ■'■UjrtlM  cathode  and  tba  apace  net wnn.  It  has  been  thuwn  by 
Ta-I.  Tnwlnidge  (itce  Notwt,  Vol.  LXII.,  p.  Zi!')  that  under  an 
aleetTCmodve  force  of  2,000.000  voltn  and  npw«rd%  air  at  ordinary 
prcainre  baeomri>  conductive.  Conductors  charged  to  thi»  pressure 
anit  a  luminous  dUcharge  to  the  walls  of  tbe  room  and  otharcaitbed 

■  Caotorlectured^ivovd  befbratbs  Sxioiy  u!  ArU,  NaTemberS6  UQCt 
+  For  a  full  dbcuMjon  uf  modera  views  on  tbe  Iraiivftraitee  ol  elsalllllilf 
thniugli  t/utt  the  rrsidrr  in  refen'ed  t'>  Prof,  J.  .1.  ThonuorA  Wasfc. 

'  riecf  it  Kf!»ciir:>hfs  ill  KNixtriei'.y  and  Magnetiam,"  (°lia|k  II. 

IViiMt.  in  1861  /I'll)  yiifLif.  iu  1882.  fir«t  suggested  that  giaMW 
conductivity  might  be  «l«clrolyik!  (o  uauua. 
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Tltli  h-^IHtleelrie  Slrtnglh*  of  Variou$  InnUuH, 
(In  kOovollt  per  ccDtimelrs.) 
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Air  filaa  l^an^  cUdt  ••..■•.••■*■•*«.•. 
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coodnctors;  and, in  fact,  the  atmosphere  at  ordinary  pressure  Iwliuvc? 
electrically  under  this  lar>»c  electric  preasure  jud  as  a  rarifled  g&s 
does  under  lower  electromotive  forces. 

It  will  bo  seuu  Irum  Table  I.  that  some  oiU  have  higher  dielectric 
straagtii  than  air ;  hence  it  has  been  propooed  to  immerse  spark 
baHala  oil  a*  a  means  of  creating  greater  diflerencca  o(  potential 
between  them  bafbw  disehaiga  can  ooenr.  Thaia  Khontofar,  a  cm- 
troUiBK  diaadvantafw,  since  tba  ImatalowB  of  tha  oil  laaidMiOtt  j* 
apparently  1«!«  sudden  than  in  llie  case  of  gaseous  dieleetrica. 

Returning  then  to  the  Lcyden  j«r  >rr»tii(ement,  let  ns  eoaildar 
tlic  actions  taking  place  during  o-jc  bre.ik  of  the  primiirv  current  of 
the  inductiun  eou.  .As  the  maguelisiii  of  tin;  iron  c.oil  dii^i  away,  it 
buildi  up  m  electromotive  force  in  the  i««ondary  circuit  of  the' coil 
whith  L'h.iri^s  one  set  of  jar*  with  poaitive  electricity  and  the  other 
with  negjiiive,  on  their  interior  coating — it.,  creates  a  dielectric 
i<irain  iu  the  gisas  and  u  tlte  t^iw,  time  impressei  a  gradiiully 
mcreu<iing  electric  force  on  the  air  space  between  the  discharge  bails. 
(ScaS)s.4.) 

At  a  antaia^iitflf  t\k  ahatola  teia  flw  ia^gop  nusea  into  a 
oondncliTa  aonditiaa»aad  at  that  imMBt  die  atala  of  afilia  kaa 
foUom:  The  didailrio  of  each  jar  ia  ehatrisrilr  atnaoad,  tha« 


Flo.  4. — Lino  of  EIeclri«l«lic  Strain  in  the  Dieloctiic  of  iho  I.,vyd(>n  Janb 

of  the  two  sets  in  opposite  direi  tions ;  hence,  when  the  inner  coatings 
are  condaotively  coonecti:^)  on  tlie  passage  of  the  spuk,  we  have  two 
xtraincd  dielectric*,  the  met«ltie  coatings  on  which  arc  united  by 
conductors.  (See  Fig.  4.)  This  dielectric  strain  was  produced  by  an 
electromotive  fore*,  and  arts  itself  in  turn  as  833  electromotive  forop. 
When  the  di.-<r>iptive  discharge  takea  place  this  *lruin  vaniEhes,  and 
in  itsjpl«c«  wti  liave  a  curieac  in  the  circuit,  lleuce  Lhu  state  of  the 
meulue  circuit  is  for  the  moaaaat  aiacHy  a*  if  tkey  onaimetad 
tocetber  two  secondary  cells  jobiad  aa  ahafwa  in  Fig  S. 

The  dielectrics  tUmfoia  upen)  tKair  anergj  In  producing  aa 
daotrie  euveat  in  Hkt  dicuit ;  and  aa  tliat  earreat  Increases  the 
dielcetoie  atnda  dtsappean.  The  circuit,  however,  posaosees  induct- 
anoOk  and  the  current  ener^,  in  so  far  as  it  is  nut  flittered  away  by 
nwntanec.,  would  cxppnd  ilMlf  in  again  ereatinp  electric  strain  in 
tho  dielectnca  in  an  op^Kj^itu  din:cliui),  thin  huildiiig  up  against 
iutelf  a  counter  elcctiomotive  force  whiuli  gradually  aDnuIs  the 
current  Tho  ojxjration  theu  rv'pi-utn  it.'jell  in  the  opji  L^^ite  direction, 
and  there  is  thus  set  up  au  i>»dUaUiry  cundition  in  which  thf.  energy 
is  alternately  enerKy  of  dielectric  (train  and  anagy  of  aleetric  ewten^ 
until  tinally  it  is  fritltr*«l  away  or  di.isipatad  into  haat  by  Uia  rasist- 
anoa  of  tha  circuits.  A  mechanical  analogue  maybe  found  ia  the 
cose  oFa  iiaavy  bar  suspended  by  a  list  steel  strip.  If  we  twiat  fiia 
bar  and  impart  energy  of  strain  to  the  spring,  it  begins  to  move 
when  the  restraint  is  Uken  away,  and  the  energy  of  strain  is  gra* 
dually  transfonned  into  the  energy  of  motioii.  If  we  i^^nnn  mich  an 
arrangement  to  vibrate  in  a  liquid,  the  decadeiive  <<f  '.he  nie.-iiauical 
oscillatioBi!  by  friction  corresp.:  nda  to  the  gradual  daraping-out  of 
the  elcclrifjil  i.itynlljtioti.i  by  leoitftancc. 

Before  we  pM«  ou  lo  otlier  nuillen  ;l  is  desirable  to  point  out  how 
the  fre<|aency  of  these  electrical  oaciltations  can  be  determined. 
The  ditcawisn  of  ^e  fupdaipental  cjuatioa  foe  the  ditchargo  of  the 
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Lej-dca  Iw  alMin  that  in  the  oscilktoiy  eai*  tlx  OKtUatiaai  are 
in^fonoui,  m4  dirt  llrtpirioJic  time,  t,  u  giv«a  by  the  eintioa- 

In  neatly  nil  pracUcal  CMW  Uw  fnettoB  B*/4I/  it  *aui]  compamt 
with  ]  La  ud  th«  periodic  tint*  ii  tlnnlbn  wj  i«i|M(M(iiiiateljr 
M|HMalcd  by  tiw  c<|at(ion 

In  Ihc  cttw  (if  a  TOftJi'rial  Ixxly  inakioK  tniiill  vibralionn  under  tlit; 
opvimtion  o(  luaM  inertia  and  eiiiat)«!it.jr,  Um  ume  of  Um  vibimtion  » 
•qmncJ  bjr  the  cqntlioa^ 


vhcie  R  i*  quulieiil  obtaintd  by  diriding  the  madiailical  oonllla 
cmwing  atnwil  nnKuUr  dixplaccmint  l<y  the  nia^ituda  of  Ibat  oifl- 
ptacenent  It  might  otherwiM  be  ulk<i  tlie  force  crtnting  unit 
oitpltccinent,  and  it  would  not  be  inappropriato  to  name  the 
reciprocal  of  K  cr  l/K  the  tlaiUe  fiiabiiUy  {^)  of  thi.>  1  >'Jy.  II.  nee 
the  periodic  lime  t.t  Yibration  M  tha  body  when  <  \.v  itinu'  mi. ill 
vibrationa  i.^  2r  iinv?  the  ••I'Ain^trir  m#an  uf  the  is.ooiciit  i  f  in-jiiiB 
(I)  round  tho  nvis  i  l  \  ibi^it:!  n  i.ii  i  iu  pliability  (P;. 

In  the  <  a§c  of  clecui^  usciUa(iuii>,  tlie  i!iiltir>tinc«  lali,«»  the  plAcC 
<'f  tho  moment  of  inertia  and  capacity  of  tin  ]ilubility.  Hence  the 
IMiTtodic  (imc  uf  an  electric  oscillation  u  times  the  geometric 
Lof  iho  inductance  of  tha  circuit  luid  tba  •qiacttroC  tiMcun- 
ror  Luydeb  iar  vUcii  is  ditdiiusiu^.  It  ia  attntnn  fat  the 
m  tS  calctthlion  to  note  that  m  the  ahove  fbmnua  f  I<  j* 
ia  dtetniiiaKtwtie  nwaraia  (t  t ,  is  centimctna)  then  C 


Flu.  S.—I.iitr*  i4  Macnelia  flaa  raaad  the  Clreult  U  xhf  Jan. 

niu»i  beal;o  measured  in  electromagnetic  me%<iUTe.  If  Cu  meai>urtd 
in  alMtntttalic  mcasnra  (ic,  in  centuMtKa)  then  the  above  fornrala 
bccoinn  diaiiged  to 

beeama  $X  10»a)eetloet«t!c  units  of  cajAcity  are  equal  to  one  electro- 
mgnelle  unit.  If  0  i«  measured  in  microUrads  Iheu  L  iiiuiit  be  iu 
megabenrys— in  ceutiinctrce  divided  by  10'\  It  i»  ino«t  con- 
venient tu'  uieonure  the  capacity  in  microfarads,  or  in  ceutimetres, 
and  it  ia  tttceiaary  to  remember  Ibat  one  microfarad  tsvaxlO' 
eantfanattit  or  luuts  uf  elvctnMtatie  eapadly,  and 

,_gj.^induaan«e  in  «oiL><ai|iaci^  in  mfdi^ 

The  fmititbcjr » it,  ef  comae,  the  Mdpraal  of  i;  «r  «(  fha  periodic 
time.  Heuce  we  have  appramatdj 

«=  _  W!»<»«L  

^'v:a|)aa(y  in  mlda.  xiadncUuMe  in  ema? 

It  i«  aUo  Dei-e«»ary  to  b«  in  a^oaiUon  to  ralcalatc  the  inductance 
of  a  cireitlar-mtiiuRed  wire  of  given  kngth  and  coiled  into  a  circuit 
•>f  variou*  foriiM.  Tbe  iimplcet  eaie  ie  that  «f  «  aingia  atraight  wire 
of  leugih  icm.,  and  dlaaMiler  (fcm,  If  the  win  wan  bent  into  a 
doicd  oirooit  tbe  indnetanee  ean  be  edcnbted  b*  a  well-known 
fimnnla  doe  to  Keamann— tIx, 

where  dt  and  rf-'  are  any  pair  of  elements  of  t!ie  circuit  .seiariitid  by 
a  dittAacc  r,  and  4/  ia  lh«  angle  beiween  their  direction.  For  a 
atiai^t  win,  cnppoiigs  the  cuneot  dienlatca  enly  on  the  iorfoce, 
the  abora  foimnU  glT<a 


L-.2I 


*  If  tliv  iii<luolMi.r  ix  given  in  luiUihcnryt,  ramaoilier  thatt 
•  IflOOfiQO  C.G>.  uuita  ur  ceDtinuttiau 
«Baa  FnT.  B.  MneaM^  « Lm  0«illatt«M  El«et«i«w;'  p. « 


quantity  on  the 
uniformly  diHribotad  em  the 


Hertz,  however,  calculated  ilie 
tion  that  the  current  was 
tion  of  the  wire,  and  gave  tbe  exprriwion 

It  is  nut  i|uile  certain  that  Neumann'*  formula  can  properly  be 
applied  lo.ooea  eleetric  eircuit^,  but  in  aDy.caieth«indQetaaee(li} 
01 » lemglh  ( of  lonnd  wlieof  diamctur  d  is  gina  Igr  tho  fqaatba. 


where  a  is  a  qnanlUy  not  br  fmin  ii«iity. 

For  pur{>oaeao(  tlM  numerical  t^lcuiolion  of  tlie  ftei|uency  of  occil 
latioM  it  la  moM  oonvtiuent  to  «iu|ilox  loMhthna  to  the  biat  14 
and  tbe  eapNttka  for  L      this  be  aUtid 

If,  for  inttanee,  the  wire  bt--  a  diameter  of  4mm.  and  a  lengtli  of 
Iro.  ( =  10cm.)  then  I'-l,S3lcm.  Hence,  if  inch  a  wire  is  used  to 
•*hort  circuit  a  I^ydcn  jar,  having  a  capai-ity  of  :iH„th  of  a  microfarad, 
the  elei-tro«latic  capacity  of  the  jar  ir  3,000cm.,  and  the  inductance 
of  (be  diacbaige  cireait  ia  1,830cm.  nearly.  According/,  the  paoodie 
tine  t  of  the  eedllatioBe  aelnp  ie 

and  the  Ereqnency  of  the  aicillation  or  number  per  second  is  nnily 
at  the  late  of  8}  millions  per  second. 

If  tba  wit^  iaatcad  oi  being  atnight,  ia  bant  into  a  leotiD^ 
aqnarti  ar  diele  of  onetnm,  the  whole  laaglh  of  thawlia  btugliiLi 


Fm  tu — ^ArraBjp'inent  for  FtoduciuK  Meaondaiy  Etectrioal 


and  I  being  very  lar^c  eompare4l  with  il,  wo  Hhall  not  coinmil  >  „re..t 
error  by  nalcn biting  Ute  iaducliuice  by  tho  aame  iunoula  as  tut  » 
liuqplf  atnight  line  —to. 


I. 


If  the  wire  ia  in  the  fbna  of  a  laige  coil  of  N  Um*.  N  not  being 
very  Kreat,  then  the  whela  twHiiat^wm  of  fhaooilia  nmrifV*  tiHH 

that  of  a  .ilnjjla  turn. 

Hent'o  lliii  in''jiijl.iac4.'  I.  uf  a  1  ir^v  fii'iu'  or  "irc iilar  coil  of  wil» 
N  turns,  for  prcaei.l  j-iiriios-.  i,  s-,illicicisll)  nearly  given  by  tfail 
fbnmtla 


mlHTt !  if  the  l<>nKth  of  one  turn  of  the  wirv,  and  U  u  lU  .ii.ini'  if?, 
Im  iIi  iii.  i.r,r>''l  i!i  Cl■ntiluelre^  provided  Ih.U  4'.  is  largM  •  .u.jxurel 
Ka'i.  d.  I'he  above  formula  can  only  l>e  applied,  however,  if  the 
K  ti^th  I  ia  jgteat  onnpared  with  <l,  auil  also  if  the  diameter  of  tka 
^i^iuirc  or  eiTole  into  which  Ute  wire  is  bent  i»  lar^«  in  comparison 
with  the  diameter  of  the  wire ;  nonorer,  tbe  tmna  of  tbe  eod  mmt 
be  clo««  together. 

Proceeding  in  tlie  next  fAsiix  to  notice  the  prop^rtii^  of  UteM 
electric  eedUatiaiw,  it  ie  easy  to  show  that  the  existence  of  electrical 
oscillations  in  a  primary  circuit  results  in  tlji>  pny.Iu  'ti  ™  of  .■.ecmdary 
oscillations  in  a -secondary  circuit  held  in'ar  it.  If  tiu^  wire  juming 
the  out^ide^  of  the  two  tcries  of  tJie  above-mentioned  Lsydcn  .'US, 
L,  Ij,  is  wound  round  a  »|uare  \v<K>den  frame,  P,  an  I  if  iinother 
wooden  frame  is  held  near  to  it,  havinK  wound  on  it.  secunuary 
circuits  of  insulate<l  wire  of  a  few  turns,  the  last  circuit  being  ckaia 
"by  a  small  incandescent  lamp,  G,  we  find  oa  Htortiog  the  osciiUliMH 
in  the  primary  circuit  time  Ui*  Ifttia  lamp  in  the  eeOMidsiy  cinoit 
lights  up,  even  altlt  jugU  the  ditinnea  buMMeu  two  circuits  mij 
be  s«v«nl  feet.  (Sen  Fi^'.  fl.)  We  have  here  eonstrueted  a  slin- 
down  tranaCormer  for  eleetrical  oacillatiaiiB  with  an  air  eott,  lie 


«r  H,  Rsrtat.  "  Kleatrle  Waees,"  tt«Bsl»ti<>o  by 
IXB.J«Msk^a. 

ttet  "Afasohite  Heasaieagants  in  Blaetridtf  and  MagMdm."  M. 
A.  Oragr,  ToL  II.,  Part  II.,  |i.  7B7, 
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priimfy  aad  lecondary  circuits  Iwing  leparated  by  h  considerable 
istancc.  It  j»  clear,  thcrffurp,  that  the  whole  tfncf  roiiTi.l  tLo 
limary  circuit  13  lull  of  ij«ri]!atiii|,' iii;it;i>etic  flux — tlnu  i;*  tn  siy, 
magnetic  flnx  the  ilin.-i:tii.ii  cf  wl.ich  is  rnpirllv  aUeniating,  and  the 
linfa  of  Mux  nf  tliia  ticM  iti^iTted  :nl,T  nr.ii  wjlli<li-uwn  from  the 
lecondary  circuit  give  tine  to  secondary  Mcitlatioo*  of  the  name 
fi«queDcy,  but  movinf;  under  «  gre*t«r  or  lew  electromotive  force, 
acconllug  to  the  relative  number  of  tarn*  on  the  two  eireait*. 

We  can  in  the  same  manner  make  a  fttep-u]i  truubformcr  for 
electrical  oacUUtion?.  On  on  el)«&ite  tub«  is  wound  an  intuktcd 
rircuit  wfai^  aomacts  the  two  oatcc  fiMtiimi  of  the  Mn>  maim  of 
Leydcn  Jan.  llii*  primary  eneiiit  to  pnead  in  tte  tntaiior 
of  &  tali  rIivoi  vcfEel,  on  the  outside  of  wkiak  to  wwmd  • 
dieatt  of  many  more  turns  -of  gntt«-]i«Tclii  win.  OomiHtiDg 
the  secondary  circuit  with  two  long  vacuum  tabes  we  are 
able  to  show  that  the  existence  of  the  primary  mcilktionj!  in  the 
lirimary  irirtnit  i>  aei.-ompanie<l  by  the  proiluclion  uf  .-<;con'biTy 
I'^cilUlioris  in  the  «;cijndiirT  circuit,  n.!ul  thiit  lh<.'»  are  of  A  hi^;li«T 
elecJroiiiotive  iatcts  Lbuu  iLat  {jrixiuciQ^s  the  prliimrv  osriUn^icns. 
Theie  secondary  electric  oscillation!)  cannot  uiuy  pVt  up  in  so'.iii 
con(luctine  circuit*,  buLaa  Prof.  J.  J.  Thomson  has  i>hown,  we  can 
prodneir  tliem  ill  dmni  awiliitlug  wholly  of  rarcfled  gas.  If  a 
glass  bulb.  B,  exiumilad  of  It*  ^  to  the  point  of  mastmuDi  electric 
eoadnativitr  is  surroniulr^d  Viy  a  loop  of  wire,  I',  eooBectisg  the 
milaidai  of  the  two  »  riii<  uf  Lcydenjam,  it  produeM  1b  IIm  talb  B 
MUtont  ring  of  light  when  the  primary  oecilUtious  arc  started. 
These  are  due  to  ssoondaiy  electric  u«cillationii  set  up  in  the  ntrified 
pas  along  a  cloced  pith  i'Ki(,'.  This  eipcrimont  U  ri  bfntttif;;! 
proof  of  the  fact  that  rarified  gasci*  are  very  good  i  :)nilui;t(  irs,  and,  m 
fact,  0*  Prof.  Thomson  liss  •houu,  ara  intriaaioally  -tltat  i«  to  lay, 
molecule  fnrmolecnie  far  better  oaiiiiitstanthaBal«otnl]rttoliqnra% 
or  eveD  than  many  metals. 


Km.  7.~Iileati«d'«]eia  UsdMiefr  i«  a  Gat  Pmlueed  Mnciim. 


The  |>henotucoa  of  secondary  <i»iUat.iaut>  tiuabW  ua  Ui  ahuw  most  clearly 
uarkc'i  the  I  iTccts  uf  niagnetic  Hcreeniog  when  we  are  working  with 
extrahi^fi  freqaencyaltvniatingelectric cnrrentv.  I t'weinscrtb^ween 
the  itrimary  and  cocondary  circaits  wound  on  eriuitrc  framai^  whtoh 
weit!  employed  a  inomont  ago,  a  screen  of  perforated  »nc,  we  aeethat 
(hia  thin  mi^tallic  screen  cuu  olf  all,  or  nearly  all,  of  the  effect  of  the 
Miowy  circuit  A  thin  metallic  screen  of  thin  diacription  would 
rave  no  mnrkfd  PtTect  ia  iumnllinp  the  secondary  current  if  the 
perii.»li^:ity  of  the  ]iriiiiiirY  alt'jrnatiuK  ciirrEnt  ware  much  lower 
— that  is  tossy,  ifi  kom-i  in  hunilrtJa  per  second  instead  of  in  tCTi 
of  thousands.  It  U  imt  uuumiilI  to  'iescribe  the  etfects  of  nui^- 
nelic  screening  aii  Uuc  to  the  neutrdlistog  action  of  the  se«ondar>' 
enrrcnt  set  up  in  the  ma.«i  of  this  screen,  but  there  is  another  maimt  i 
of  viewing  the  pbenomeoa,  which  is  not  only  more  sug^'estive,  but 
Mriunaa  battar  vlynHsl  anpiapittoa.  Tha  pnpa^'ation  of  mn;;nctic 
luc  UKOgh  add  nto  a  eonduetor  to  dieted  by  a  proce^^  which 
is  in  every  way  analogouii  to  the  dilfusion  uf  liquids  into  oneanother, 
or  to  the  transference  01  tempemturt-  through  a  conductor — tbat  to, 
as  Lord  Kelvin  haa  called  it,  to  the  tbermometric  conductivity. 
These  processes  arc  iiiathemiitically  described  by  dillerential  cqua- 
tioin  of  the  same  fomi  is  those  which  'Iftermini-  Xhf  propiajfatinn  of 
magnetic  lliix,  or  of  an  I'lo.  trie  ourn-u;  i:iu:i  .1  >  uiuiiictur.  Tn  the 
rose  of  magnetic  llu\,  this  rate  of  ditfutiou,  as  shown  by  Ur.  Oliver 
lle«vi*ide,  is  iuvcm-ly  as  the  electric  conductivi^  aad  Invaiaalf  W 
the  magnetic  pernteabilily  of  Uie  materiaL 


•  .Hrr"  Recent  RoKarclK'j  iu  Elix  tricily  und  Hsguetism,"  by  Prof.  J.  J. 

Th  -  •  .  p.  101.    The  luaxiuiuui  condu'-tivity  of  a  rsjiCvd  giu  U  then- 

-b  *;i  bi  t).'  uf  the  <>r<i>T  ">t  th»t  of  a  26  per  ccul.  ai)ue<>u«  •ululinn  nf 
aulj'hunr  Mjit],  unci  ((mI  in>i!rnilr  ftir  LL  't'Liili,  uir  -.vln  :!  r*rilii'd  (n  its 
mniiiiiuin  .-L  tuctivity  bu 'i'li  niilli-  u  •■uj't  ^n.iifr  (■'■iiduc'iiTity  than  a 
26  per  Cfnt.  xilutiuu  uf  sulphuric  acid.  TbeM  e]«:trud<:)>;w  diMbaina  in 
saaaini  Imlba  haia  ako  bMo  in«niiMa«  bf  Mr.  R.  C.  RfauntoB  (aea 
.        Flqr*.  SMi  Uuina  Vol.  XII.,  p.  MX  ^ 


CORRESPONDENCE. . 


MAONBTIC  OBSEBVATOHIFS  AND  TBAOTZOK 
DISTURB.iNCES.  ^ 
TO  ram  kdi;  ib  <  h  the  klkctbiiran. 
Sin :  I  have  read  Prof.  Rueket's  generaoa  letter  in  yonr 
l»Bt  issue,  aod  regret  that  I  should  have  pal  bitn  to  M  much 
tronUa  Had  I  h»d  my  doabt     to  the  UmIs  m  6tiUM  bj 
ma,  I  woold  liftw  toumiaimM  inSb  him  bafoM  waBag  to 
yon,  M   HM  Set  htm  ay  firiaotion  to  ndae  aay  dimnsioo 
on  11m  mMat  of  piwJMM>i-  ■  Yourg,  &c., 

London,  Jm.  Sd,  E.  Bmhl  VnnoM. 


THE  OABDIFP  SUB  STATIONS. 

TO  THB  SDITOB  Of  THK  KJ.l'CTKiri.iS. 

Sin:  1  have  read  your  (wmmcnte  on  the  Cardiff  transformer 
Bub-stalions,  vhich  are  apparently  bued  on  some  report 
raiNnitied  by  the  present  electn'cnl  cn^neor  to  bis  committee. 
Ab  iayoao  Wmld  coodude  from  ri  ailing  the  paragraph  that 
there  are  many  aub-alations  in  Cardiff  in  a  decidedly 
dangerons  bonunon,  I  diall  be  glad  if  yoa  will  kindly  find 
space  ia  yonr  nent  iaiaa  foe  tho  foUowing:  TboM  an  in 
Cardiff juat  14  aob-slatMBi.  Of  tbaM  tw»  MM  UUa— f.^,  oon- 
taia  nauliK  anUaih-gaar  ttor  IcaaaiiiaMn.  Of  tha  remaining 
li  aiz  or  aifu  ava  ttlad  nftk  moaan  a^  riinple,  higb- 
praaaiUM  awitoh  fosee  for  tha  mains,  and  the  Iraitsformar  feeds 
mada  by  the  British  Insulated  Wiro  Co.  All  the  high-pressure 
metal  is  entirely  encloBLd  in  ca-^t  iron  metal  ca«es,  with  slate 
covers,  through  holes  in  whicli  th<  porceltiin  switch  fuses  are 
pushed  into  place.  Thcrr  ia  uo  bare  higb-prcajurc  metal  in 
any  ono  o(  these  sub  station?,  'i'liiije  of  tho  remainder  have 
somewhat  ditlorcnt  gear.  Mostly,  thoao  are  asvitch  fuses  of 
the  Hrunh  Compiiay's  latest  protected  type,  and  main  switches 
enolofcd  in  oast-iron  oases,  all  mounted  ou  sUte  bases  on  iron 
framework.  All  high  pres«ire  cables  are  concentric  with 
tho  outer  earthed,  or  are  lead-oased  twin  cablua  right 
up  to  the  trnnifonners,  aud  it  i?  prttctioally  an  itnpos- 
aibility  for  anyone  10  iuiulverteiitly  gel  a  shi>L-k  iu  tham 
sub  stations.  Of  the  remaining  two  or  throe  stations, 
one  contains  but  one  transformer  fed  by  one  concen^ 
trie  cable  terminating  in  the  case  of  tho  transformer  itself ; 
the  last  one  or  two  admittedly  contain  some  temporary 
gear,  but  at  a  safe  distance  from  theantraaea.  Whethar  this 
jusiilica  lha  sweeping  asseitioDB  ntliibatad  to  tike  ptaaeBt 
angiaaar  1  leave  to  the  Dommom  aanaa  of  yarn  readers  and 
yoamlTCO.  Pafsooalk  I  piafar  to  Ibtitk  ytat  thai  mntleman 
rclial  atan  te  Ua  data  ugoa  aama  of  bh  rfaff  «baa  by 
peraonal  iaapeetion  of  tba  loi.  It  dMnU  alao  ba  boma  n 
mind  that  the  question  of  changing  over  to  the  low-pressura 
direct-current  system  hasbeen  under  consideration  by  theCardiff 
Corporation  for  a  long  time,  and  ia  now  definitely  decided 
upon,  and  which  iias  necessarily  checked  spending  capital 
freely  upon  anb'Blatioaa  wad  other  alternating  plant.  Yours, 
tic,  XiiViLi.K  AFPi.»ti;K. 

Ashton-under  Lyue,  dan.  SB. 

(Ib  faimwM  to  Mr.  KIlis,  tho  ptaaani  Cotporation  alaetnoal 
eoginaar  at  (kufdiff,  we  append  an  oitraat  Ban  bis  xapotk  to 
the  Elaobifliljy  Oooniittae,  to  wbioh  va  nfisnred  Id  oar  last 

issue:— 

-  I  shoald  like  to  hriug  before  yanr  aetiaa  "tlw  Bondithm  ia  wlueti  I  find 
msiiy  'if  (h«>  traufenner  sob-atatlonsb  I  am  eiireBieljr  sony  to  imm  to 

aay  that  I  find  them  in  snytbiuK  ^ut  a  Mtiiifactui  y  cuiiditiuu.  I  can  only 
ilsseribe  tbom  as  m  riin'jte  de«t)>'Lr«f»u    Iu  m*uy  oases  then  ant 

awilohea  i-utir«ly  uuarucei^t«<l  witli  a  poCiMitial  •>(  2,500  voltn  acruM  tike 
termluaU.  ]o  uiiv  atib  utation  {urticutni  ly  u  thu  the  cup,  aiid  in  tliia  Baoii.- 
lub  atalion  tliere  t«  a  |Mir  of  high-inmure  cablen  aluag  acroia  tbe  nub' 
Ktatiuii  and  tn;:l  up  to  tbc  metal  ladder  bj  wliich  mxfn  l<>  tbe  lub  utation 
is  mule,  'riie  wliale  uf  the  sal>4tatioiis  will  bt  thnroughly  examinxl  with 
a  view  of  puttio^  theai  in  a  state  of  efficiciie)-  noH  a^tsnlutfl  safety.  Ip  ■ 
t«uk  near  .St.  Uary  itrret,  from  which  current  i*  iL-irili'iri  1  t><  ditTcrent 
pirt«,arecBblas  whicli,  instead  of  beuis  juliatad,arc  aimply  twiiited  t«g«Ui«r 
by  (haMdaaadprotoatadoollyfelf  aiUaaaf  nibbBr,waiahiatiadaiiMMd 
(hsn.  In  tbrir  fceient  state  tba  eaUts  have  ao  protsctioa  a^iiirt 
msiahura,  aar  is  it  laf*  far  maa  t»  werit  v\m  tliMt. 
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ACETYLENE  LIOHTING. 

Tt>  rnr.  Efrms  op  rm  n.prTBtrn<». 

Sir:  A  great  nurolrtT  of  jupcrs  ha^e  Intel;  hun  treiitiijg 
U8  to  till'  If  aturo  (to  •which  we  art'  nowtiCcoming  nccasloujoJ )  of 
nornioDv'g  easy  cOW.uin  ml  sniiremncy,  ;iiid  liiny  pivn  as 
r:^imj);e'  llic  procrcgg  iiiidi'  ibi're  ia  acetylonc  lightiug, 
08  evidenced  bj  the  Ki port  of  i>r.  lioae,  H.U.M.'s  Consul  at 
Stattgart.  Such  lectures  naually  do  harm  to  onf  national 
industry,  inaemucb  tb«y  tend  to  lead  foreign  buyer?  to  ]mk 
to  Gennaoy  rather  than  to  this  country  aa  the  beet  aud  moi^i 
up-to-dato  place  to  cover  their  requirements.  I  trust,  tbcro- 
fore,  that  you  will  allow  mc  8pac«  to  point  out  that,  on  the 
wli^a,  Germany  ia  emphatically  ti  J  ahead  of  this  country  as 
Wgudt  acetylene  lighting. 

At  nguda,  in  kbe  first  pUee,  the  gtatcmonts  made  that 
Gtammj  bM  m  nmsl,  hd  Um  war,  Ice.,  let  me  point  out  that 
aeitfl*M  wii  iliHOfeNd  by  m  Engljahmmt,  Edmund  Darv. 
Galfltott  earUdt  i^mb,  tii*  mir  auikeriftl  tor  making  aoetyienti, 
vu  mmatMbuBd  la  AM  dtobifl  funaM  is  Londoii  ia  1891, 
and  th«  first  exluiiiBtiTs  trtalias  OB  its  mnuCuton  and 
properties  was  published  in  Feanos*  not  in  Germany. 

Nor  can  the  latter  country  at  the  present  time  lay  elaim  to 
posMSsiii},'  th'j  largest  Kuropeiiu  i-arbiJe  works  or  ihc.  {jrentest 
number ;  the  largest  buloag  to  my  comji»ny.  thti  GiJire 
Kkctro  (  bomical  and  Tower  Co.  (LiJ.  ,  of  Lrjndon,  and 
France  hski  more  power  employed  in  carl)ido  raanufactures 
tban  any  other  country. 

Again,  in  the  matter  of  <|U!kliiy,  iitjrmiiD^  Imt  a  much 
lower  standard  than  either  England  or  I  ranco-  viz.,  a  yield 
of  i?!'0  litros  per  kilogramnw  i  t  i;itt.  por  pound  i  with  5  per 
cent,  dust,  whereas  in  EDtlauJ  tho  .Htuni'.aril  is  li  minimum  of 
4-8fc.  and  the  carbide  usually  coul&iua  than  2',  per  cent,  of 
dnst. 

Aa  regards  acetylene  plants.  British  generAtora  are  superior 
to  those  made  in  Germany,  both  as  regards  soond  workman- 
dlip  and  design,  and  this  is  clearly  enough  sliown  by  the 
faot  that  SMiSsilts  have  been  far  and  away  more  numerous  in 
the  latter  osnntty.  ia  spite  of  the  infinite!/  more  atriAgant 
regnlatknur«datiDg  Uwre.  I  am  in  prottrsks*  tooohwitih 
Garsaaa  flmur,  biU  I  not  beUsm  thace  it  qm  UmI  au 
trafhfnlly  say  that  it  bu  soU  over  8,000  shnts.  Ukt  the 
Engliah  firm  Thorn  and  Hoddia  (LliL).  I  rail  ct^oinm 
carbide  all  over  the  world,  and  leeetTC  tberelbra  information 
from  absolntely  impartial  sources,  and  I  can  f^ive  plenty  of 
instances  where  British  plants,  put  in  at  the  same  time  ana  in 
the  same  dintrict  oa  German  ones,  lirvvo  far  outlasted  the 
latter  and  given  grc^ater  satisfaoiiuu  in  uvc>ty  respect.  I  know 
of  mora  tban  one  case  where  n  German  appontat  bia  bean 
titkeu  out  and  repiaci^d  by  an  English  une. 

Great  stress  is  hud  by  Dr.  Rose  upon  the  ijucstion  of  villa;.:a 
lighting  by  acetylene.  Altboagh  it  is  a  f  u  t  th  i'.  mure 
villages  in  (u'riuany  are  using  acetylene  thau  lu  KugUnd,  tbn 
equipment  in  England  i"  no  wny  bphind  tlint  in  (Jenniiny. 
Ttocro  are  now  eight  villages  in  ibo  United  Kingdom  u;-;ing 
Metylene,  as  compared  with  about  ■J.-i  in  Germany,  but  nego- 
tiations ar«  iu  progress  for  equipping  a  considerable  additional 
number,  and  eveiylhiag  ptomiMS  tbat  witliia  a  year  or  two 
we  shall  baw  maaymon  "riilaga  plants  in  tbe  Unitad  Kingdom 
than  Geraiaiiy. 

Whik  thna  asserting  that  the  acetylene  indust>7  in  Cceat 
Ilritala  is  BO  way  behind  (hat  of  any  othar  oonnt^,  it  la  an 
nailonbtedlbet  that  acady  twioe  ataiMh  acetylene  it  need  ia 
GatauHiy  for  genesal  lighting  as  hna.  Thia  is,  howarer.  not 
the  faoft  of  the  BriHah  aoetylioistt;  It  la  their  uislbrtnne. 
No  one  who  has  lived  and  travelled  mooh  on  the  Continent 
can  bavo  helped  being  struck  by  the  large  number  of  large 
villages  und  ^iimll  towns  unprovided  with  gas  or  electric  light. 
Town-;  of  1*2,000  mbabilnnts,  like  Tatft-Tovanw,  in  Hungary, 
which  was  unprovidtd  wi'.h  a  central  phmfeontil  aoetyleao  Vas 
in.stHlled,  art*  uiihoard  of  in  th:s  country. 

Again,  a  Vii  I  r.  i  n.  I  cr  of  large  country  houses  in  tliis  cnuntry 
wore  eqiiippt?d  wuli  their  own  elt  ctnc  b^ht,  or  coal  ga^,  or 
gasoliui'  plant  v,-hfc!n  acetylcno  waa  first  introduced  ;  on  the 
Continent  the  private  honsee  equipped  in  this  manner  are  few 
aad  far  betwsea.  TIm  psiaa  of  omI  gas  and  of  patnlanm  ia 


also  as  a  rule  10  per  cent,  to  ."^O  per  cent,  lower  in  England 
than  in  Germany  and  is  of  better  qaality. 

Laatiy,  the  trade  in  England  hies  had  to  suffer  from  tho 
exorinunt  rates  charged  by  English  railways.  While  £10 
per  ton  was  being  cnaised  at  the  works  in  SooUaad  lor 
carbide,  friends  of  nine  were  paying  over  X6  for  carriage  to 
the  South  of  Enghwd  for  ton  lota.  As  ahowfaig  the  advantage 
Continental  users  have,  I  may  mentka  that  wbereae  I  pay 
only  £2  (4U.'.>5f.)  per  ton  for  carriage  from  our  works  near 
Geneva  to  Treport  (61 J  miles),  I  have  to  pay  £2.  is.  Sd.  for  the 
carriacre  from  our  Woolwich  store  to  Dath  (about  130  miles). 
-Now,  buwever,  we  have  carbide  stores  all  round  the  British 
coast,  and  this  ovd  is  rigliting  it.-iidl.  It  -peaks  thus  volumes 
for  the  entcrpriae  aiu!  ubility  of  British  aoetvlinisk  that,  in 
spile  of  all  these  dis^idvant'iges,  tbeybava  at  isoat  hsU  yisir 

own  as  compared  with  <  u>rinatt9. 

In  conobision  I  wi.-ih,  on  behalf  of  !i  I'reat  numijer  of 
raonib<-r-i  of  the  ac(  tvlen,'  industry  in  the  L'nited  Kingdom,  to 
express  our  best  tliauks  to  Dr.  Rose  for  his  Paper.  Although 
from  the  nature  of  things  he  is  much  better  acquainted  with 
the  German  aide  of  tho  question  than  the  English,  he  has 
without  doubt  done  the  acetylene  industry  here  an  exooodiogW 
great  service  by  calling  general  attention  to  the  progress  thit 
beautiful  light  is  making. — loun,  Sm,,     Obas.  Bwouah. 

London.  Jan.  9^ 


WIBELES^  XELEGitAPUY. 
TO  m  mTOK  Of  not  mMfnaeun. 

Siii .  Allow  iiie  to  inform  you  of  tho  fuUowiui.'  experiin.nt 
Oa  I'l'iday,  Jauuary  '2.7th,  I  CBtablisbed  wirelei^s  telegraphic 
communication  b  tween  the  Colonne  du  Congres,  Brussels, 
and  the  spire  of  the  St.  Hombaut  Cbureb,  Malines.  TIm 
diataaes  between  these  two  monuments,  which  the  Belgian 
(iovsnnant  had  kindly  placed  at  my  disposal  for  these  tests, 
is  about  18J  miles.  In  travelHogin  a  Straight  line  between 
these  two  towns,  the  electric  waves  passed  through  thft 
snbufba  and  the  towns  of  8ohaerbeok,  Haren,  Vilierdfli  aad 
Eppec^ient.  Thebasaof  thaOokiBnedaCangrteisiSaHtBei 
(I60ft.)  above  the  larcl  of  the  sea,  and  its  aommit,  at  whlefa 
the  air  win  tacminated,  OSmetres  O^Olt)  above  sea  teraL 
The  bast  of  tihs  Sk  Bombaat  spire  is  6  metres  (20ft.)  above 
sea  level,  aad  ila  sununit  105  metres  (B50ft,),  but  in  this  latter 
cose  tho  sir  wire  ended  at  91  metres  (3i:tfc.)  above  sea  leiveK 

('o'jiiiiiintcation  wa^  G-iUblLshed  on  the  first  trial  although 
the  reseiving  air  wire  at  Mftlinca,  having  been  broken,  was 
hanging  to  th(i  walla  of  tbo  -re,  aud  had  droppu  l  to 
15  metres  i.Vjfi.)  The  usual  Itngth  of  air  wire  — tho  vi-ible 
portion  wai  :7  o.t  motrea  (91  Ut.)  long.  This  air  wire,  bith 
!Q  tho  case  of  the  transmittinf?  station  at  Br,i?3elg  and  the 
ree<-iviiig  stiition  iit  Maliues,  coniii^.ted,  for  a  bing;!i  of 
10  metres,  of  a  cylinder  of  .'iD  parallel  iviroa,  the  diametor  of 
the  cylmiler  being  .".0,'Mi.  (  Idsn.).  Thi»  kind  of  net  was  ao 
placed  in  each  station  tliat  tho  corresponding  portion  of  the 
air  wire  facing  it  in  the  other  station  wan  a  eingl.;'  ealde. 
Thus,  while  at  Brussels  the  not  began  at  tiu  meterss  (  JtiBft.), 
at  MftUnes  it  only  began  at  70  metres  (23nft.)  above  wa  level. 
Tho  air  wire  at  Brussels  ended  at  2  metres  (6^f(.)  above  the 
gronnd. 

Oocrespondonce  was  interrupted  when,  at  Ualines.  the  air 
wire  was  lowered  to  69  metres  (SBOft.)  abova  tha  level  of 
the  tea— t.rv,  to  the  level  of  the  anaieioiiis  houses  la  BroissU 
ia  tbo  BsjghboudiQod  of  the  Coloaae  da  Gaagii6s,  wbiafa  an 
about  18  BietTas  (SOIL)  high.  This  ftona,  Am,  fliat  the  i& 
witB  transmits  ntdiationa  in  planes  nosoial  to  iti  aus ;  and, 
secondly,  that  obstacles,  such  as  Iionsss^  If  ifasiyaie  anmscons. 

stop  tho  electric  radiatioiu. 

Thi'  iniUiction  cuiU  were  of  2oeui.  (lOin.i  spark  Icnglli. 

I  ho  mast  inleres'.iug  ijliservaliou  mad"  in  tha  course  of 
these  cxpcriiiier.t-)  wn?  tbi'  tvan.^mitter  and  receiving 

coherer,  about  \'.hieh  tluTe  wa.^  nothing  purtieubir,  were  not 
conncctrd  w-itli  the  eanh  nor  with  a  capacity.  One  of  t-he 
ballf)  of  the  oscillator  on  the  ono  band,  and  one  of  the  elec- 
trodes of  the  coherer  on  tho  otlier  hand,  were  c<Minectcd  to  the 
air  wires,  while  the  other  ball  of  (be  oscilUtor  and  the  other 
silselaodt  of  the  oohanc  wan  oomplatailT  fine.  This  pravst 
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tbkt  electric  vaves  are  notpropagaitad  bjtba  earth,  hot  by  the 
air,  and  that  they  do  not  follow  the  oomtare  of  (be  earth.— 
Yours,  &e.,  Bhili  Guainii. 

Hrussels,  Jan.  29,  1901. 

[We  believe  that  M.  (iuarini  originally  intended  to  com- 
iDunicate  between  Antwerp  and  Braarals  with  tbo  a^Bistance 
of  one  of  the  repeaters  (about  vhloh  lie  hta  tpoken  so  much) 
at  Maltnes.  Presumably,  this  eipuimuit  has  not  hcfn 
8ucce££fui,  as  he  only  refers  to  signaUina  between  r>ni<5i;ls 
•nd  MaliiM6|  wlikh  is  abont  half  tho  abtance.  Even  for 
tnraminiOB  umu  land,  his  results  MO  IMA  particularly  exira- 
tttShaaa,  oaupt,  perhaps,  tb»(  tiujan  oter  •  long  distance 
wifhoiwflwnrthing  of  thotiririn.  Ibo llinaii Company 
im,  vUl  tbo  earth  ooBuetiaB,  •igaaUefl  to  a  nndi  greater 
diftaaoo  aeron  land  hotwMB  DotcmouH  (Huiriob)  and 
Chaloiafinid,  whioh  to  ofaoiii  40  nilMi.— En.  R} 


LI6AL  INTELUOENGB. 


XTntended  Are  Lamps. 

At  thf  W'tb'niii-^ter  Li  nJ  in  ('Munly  fuurl  bat  KriJa-.  Mr.^r.i.  sh«r|> 
k  Co.,  elecUual  eogiiKcn,  tirougbt  ui  ikclimi  agnuwt  tbc  6aiety  iinn  Cu. 

{IM.i,  8tniii4,  kmdtm,  far  MO  oM  far  wwli  dm»  aad  statariai  *upp1ic<l. 
VUMOV  «iM  WM  (kat  a  aiimliir  of  arc  lanpt  oottide  defindaiit*'  prctoiitM 

eauxed  iniulilr,  and  lliey  irrr«  coiled  in  to  ko  wbnC  ooulil  be  dcuc.  I'ho 
latn|><  wrre  ti«k«a  away  anil  repaired  am)  rtfiicd,  bub  a|;ain  went  wroii|; 
•lid  «»re  replaced  by  a  pcw  \y\'<-  of  lamp,  tbo  dofenoe  btr  >;  '.!int  if  t!i? 
Ill igical  laiupa  had  been  prupei ly  clf aiicd  and  r«|>a>red  by  pjilntill-  tl  i-y 
would  have  worked  piMpcrly.  PlaiutiSW,  iii  teolj  tu  thia  deieuce.  Kiated 
Ibat  the  lampn  were  v<rv  dirty,  and  liadnol  MM  ptopMrly  Modcd.  and 
tbat  tbts  waa  the  cauie  of  llie  tmiUdu 

AfUr beaiiai  tb*  avMeDca  tin  jodgatMkiihiatilli'  «it««ltIwqiiMt!  n 
■i4  gave  jMdimoi  lor  pMaliab  Ibr  the  f«U  ansant  chlmtd  wiUi  «mt 


Comj;cnbatioii  Clii.:::  ,i6.k,Uht  lh.u  Cenlr.i.1  Loudou  liUtilway, 
Mlhf  I,:  ii.l:  11  Slii'ii'lt<  I  :  i.ri  nil  '.Vr,l,,.,:;,ij .  :.:.|,,ri-  M'-  I  ndrr-.sherifl' 
ISurdbell  Uid  &  jury,  iJr,  I'urres,  of  blraUord  piace.  Oxforil-ttrtct,  W'., 
daiBMd  £4.200  danntgrn  aninaa  ib*  CSNlnl  Ijuaioa  SailMif  for  injniy  to 
tib  retideoce  alleged  to  ftave  been  «ku«ed  by  tJx)  conatruetion  of  the 
ry(«i|nnv'«  linr.  r'«|irrt  " i»!i«>wMi  on  bobalf  of  tlio  cloiuiaiit  ei-tiniitted 
ih"  CI  -I  •  (  :r[  ilrt  -\i  £'?.,'?.'^,  ami  the  depreciation  in  (be  actual  value  uf 
ihc  bi'uaeat  £6C0.  i'laintiO' alw  eUiuied  £1.000  in  raapcel  of  (cnoual 
iiinmiTiiiicnce.  The  coianuqr  addncod  evidrne*  to  IIm  •flfeot  tliat  alxiut 
£i570  would  be  a  libeial  allMMaM  for  re^^i*. 
Tha  ju7  awvdad  £l«60(k 


GOUBT  OF  COinOI  OOUJCIL  (CITY  OF  LOHDOH). 

.  Ai  a  lueetiiiK  of  the  C«grt  V  Cwtswo  CbttBlil  ftatatdiMr  (Tbauida;  , 
tbe  dcliate  on  the  re]i<>rt  of  ttt  HtrMlB  eooMjitta*  with  ramnmcvto  the 
di«|KiMl  "f  fti<-  f'ilr  ri'fme  wiu  rt««ined. 

Mr.J.  H.  I.li.i:,  >.ii|ipiir»iDg  the  ameuilineul  rpfn  ihe  .-o^mrt  lack, 
aaid  three  years  ago  it  was  rvferred  to  tlie  comiuittte  to  lutuJiler  thr 
^mitieabili^  of  SMvatiag  akaMctty  ftnm  itaa  bnnaiiK  ol  iha  nivm,  but 
n't  i«fanaawiaiBBd*ti»  tiat  ia  tte  xportw 

TbaaBMBdaiiatitwMtliiMeawM  by  a  largpt  audnrf^. 

Itr.  D,  J.  Ron  wai  f»«t>l<'dnttil  MtKlneer  la  Uia  itor|ioratioo  br  tbe 
eiiiuinn  year. 

Tbe  Sln«W  cotoi;ilt .  in  rn  i  I  -liM  the  resulution  of  Xov.  29 
lokl,  '  Tliia  vrorka  riititiiirii;  mccrtercnve  with  the  pubbi:  waT>  of  the  Ciiv 
l«  .Mrrietl  on  (vmtinauvAly  daj  aod  aigha  nBtU  eMnplatail,"  ahoiiU  te 
varied  w  ai  to  make  it  ap[ily  to  maiB  ttraate  only. 

Mr.  A.  C.  -MOKTi-'X  refened  in  a  »t4i'.euictil  in.i  ln  nt  Ibi'  but  uicM-tiiig 
esprf-'tiig  doubt  jk-  to  tbe  p<>«er  of  tli«  t  uurt  to  enfuroc  >»cli  iricul.itniD". 
and  )ioint»d  out  Ibm  under  tlii'  Senri«  Act,  1885,  the  Corpiriitio'i  hixl 
»b!(dute  |K)wer.  Xeitlit-r  Uic  cleiitric  li(?htli)g  coin]"<iiir«  ni  l  tli«  I'oijl- 
lUASter  Oeiienil  bad  i|utiitiiin.'i|  that  powor,  and  Sir  1  ".>nrtcii;iy  ISoyle^ 
epeekii^ OO  belmlf  of  the  Hoard  c,f  Trade,  had  stiti  d  tli.tt  no taitbar  pa*«r 
wn  fvqulred. 

Thf  pri  jiTc  1    irintinn  of  the  Kwduliuii  wii«  then  agroed  to. 

;•.  n.i,  I-  iiic  l  u>  inform  tbe  London  County  r.iuiii-il  tlwl  Iba  i  jiy 
I  orponition  vcre  unable  to  ouiiwal  to  that  portino  uf  tlte  Counc^il'ii  Tram 
WIfaaid  Stmt  Wideaiag  Bill  aeekiiii;  |K>wera  |a  ley  dowauid  cwmtruct 
a  low  af  tmnwiyi  wtthfai  tkc  ( 'iiy  txiundariei.  Tba  C«rp«r»tio>i  hire 
decided  to  oppoae  Uie  bill  aci:ordliii;ty.  Krlativc  to  tbamttieeof  applica- 
tion to  the  r.o«rd  of  Tnule  for  an  alteration  of  tbf  regolatiiait  In  rrKard  to 
the  Dupply  of  eleclrici.l  enerCT,  the  Str»ct«  '.■ontiuittee  recommendnl.  and 
the  t  'ouit  a|p«ed,  that  the  lUiard  be  infortued  that  Uic  (  orporatiou  objecU 
to  ti>e  prufuKd  allcraliuu>,  4Uid  tbat  tbey  be  aatieil  tu  aOvrd  the  i^arfnn- 
lion  aooiiiiertuBky  uf  atibBiittiiis  their  view*  on  the  aufajcct  Iwfvrt  eemin^ 
to  a  detMM'  im  the  maltar. 


VIBBATIOK  OV  THE  OBBTBIL  EOVDOW  BULWIT. 

.\t  the  Tloiird  of  Trade  on  Thuntibiy  la<t  week.  I/onl  lUyleixb  in  the 
i-hair  ,       .Inhn  \V.:i!fr  Karrr,         Pntf,  J.  .\   f'w  ini;  Mr.  t",  \V,  Miir- 

wood  11^  -(N:n?l:iiv    iipiMiC'::  tl.i'  in  |iuiy  ii.tu  rhr   ijiir-lii';i  uf  the  ^illfi^i-l 

damage  to  iruuta^rr,  rcMdente,  and  athem  cauaed  l<y  alleged  vibt«tioo  in 
tbe  woitiiiBaf  tb«  t raffic  of  tlie  C«itr«l  LgodoB  Biilm* 

Mr.  R.  ITRWSOK  rfyebenbain,  TewioD,  Vmnmr  and  Brid^tMnter. 
valuer»l,  laid  ribntion  fflt  tomo  tirno  f.iefon"  tbe  I'jbe  raflimy  waa 
niriicd,  ljut  it  had  iuMcn^eil  in  fj:  -e  iiii.-e  Lljen.  It  wjn  wnm".  la  the 
tuomiiiK  and  cTenioK,  «b«ii  tb«  lieavteii  Ira&c  »iu  beiog  wn«d.  In  all 
thriM  ca«ea  of  lul-e  i^ilwayt  when  arbilratiuiu  were  held  lu  to  theeompeo- 
>aliou  for  profierty  Uktu  the  eoKiDeerv  of  the  tube  milwaya  told  com- 
pUiiiuiilM  t-bere  would  be  no  noiie  and  no  ribmtion,  tbe  coneequence  being 
that  coiii])eDiafH>n  for  lUataxe  done  waa  obtained.  In  tbe  curreyora' 
t!epiir?mpnt  r»f  hi*  ■>wn  firm  tlic  TibrHtivn  did  not  Actually  pre^tut  the 
-nTvcT  IT-  f.-.iin  .lr..«i:ig  ttraight  lin»»,  but  it  occa»ion»lly  cauaed  the  lioici 
to  be  iTATy.  Other  people  wbom  Iw  had  ooonihad  stated  that  they  felt 
■B^ihtatiii^ 

Tto  CHAIRMAK  «dd  tlicy  wouM  teve  to  lake  neafunmeau  ao  to 

get  material  fur  muiparijon  between  the  preiient  atate  <>f  tbinga  aod 
anythitia  llmt  might  ariae  in  tlic  future  owIhk  to  the  Working  of  Ute  tralHc. 

Mr.  TfTKKLKAI.I.  choirnuui  of  ibeRei<idptit»'r<imivititc«Tmi  I  that  the 
iii«;Mit.iiii,<>  be^n  ut  five  o'clock  in  the  n  rni.-iir,  *r,l  wi.k<-  thr:ii  up  with 
n  very  good  imitation  of  a  amall  eartbqunke,  which  iwtdc  tbe  bed  shake 
and  Uw  irindana  and  ait  artietu  in  lb*  rtwm  tattliu  Hit  eommittee  bad 
wnt  oat  300  einiidan,  and  nome  of  tbe  TvpHe*  staleil  that  the  aanoyann* 
wa*  not  felt  ;  In  fact,  the  re;>lij»  nrirf  very  inifh— pf  iliaivi  it  waa  the 
nature  of  tlie  aoil  that  made  tl,e  dilF  i.  n  -ir 

Tb<-  CH.\IU-MA.\'  foid  the  cummitiee  would  have  to  aali^y  tbemaelrea 
by  per»^inal  olncf  ration  of  the  facta  in  a  few  ly|nc«]  caiea.  The  eriMi-noe 
they  bad  token  would  oi.iK'lude  tlie  eridencc  tluKe  for  tbe  fireaent.  They 
intended  to  depute  Mr.  ttallock,  who  lud  naile  experiment*  connectcil 
with  tbe  tiiaU  of  locomotivef,  to  carry  out  tite  expcriiiienta  a»  U)  tli«  actual 
ttiinunt  of  Tihration,  which  wmM  ba  nciaMrti  with  a  view  to  fntuN 
rffcrciiii?    Tl.  jti'  oii^ierimcnti  weald  hamMa  ia  fha  jn^allj  ut  (lia  Haa 

and  uol  on  tbe  railway  itAclf. 

The  eoOUalttee  then  adjourned  tine  <IU. 
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APPOINTMENTS  VAOANT  AND  FILLED. 

A  tfaffie  attiatant  is  reqtiired  by  the  Eael  Ham  District  (?i<i-.iu:il 
for  thalr  dectrie  tiamways  depurtment   An  adrertiiienieiit 
lottber  pattictilftt*,  and  «pplira;inti,<  I'nddKWf!  rhftirumn  of  the 
Kleclric  Lighting  and  Trimi  .v;,ys  cuiTiiniil.-,  t"  .lilii-  (>:tic«%  WnJta- 

6eW-»trf(-t.,  Kiist  .Hun,  V..]  mii<  be  in  by  iin.iti  I  Irh  -.mt. 

rii  iri,'c  rlr-i  ti ir' aiiit  s«ritcbli:mrd  atlcM  l.mU  are  required  for 
extra  LiigU  teiisiioii  pi:i<rft . station  and  8ii1i>«t,:iri>>n9  o^terating  electric 
tnniiway.'^   See  adverti*oroent. 

Jandna  Eloctrio  Co.  (Ltd.),  Ilarthi^  work^,  iIartaam-roa<l,  Hollo- 
way,  N.,  li-quire  an  assistant  tc&l-  r.    .^l'l'  gdvettisctnent. 

IVvostiii'rt  <'ifpriintir>n  r*^iiirc  a  rhicf  «mi«tant  'entjineer  to  the 
b<)r-::iigli  «i».-clri>-iil  L-tii;itiecr.  :;iti')U'>  t'l  t  jwii  ckrk  by  l-Vd).  17. 

Manclie»t«r  l-iK^^ti'icity  i'ij!miiit'.i.'j  rciuin-'  au  a.^.-ist'iiit  m:iiriH 
engineer.    Apph.ur-i.-iUJ^  (adil.-x'^^i-ol  tci  chiirmmi^  liy  I'l'l).  .'). 

AoHMiiiaiiiealdraaglitamati  i%  rc  ;iur>.'il  for  tbe  Islington  electricity 
dclNsrtmeiit  AfpllcMkHu  1  y  I'l  U  'i 

Mr.  J.W.  DonneU,  >  '  llie  C  juuty  /  1.  i-.iiluii  ;ind  V.:n^\\  HroviaMd 
Co.,  bai  bt«n  Appoiot^il  .tupetiuteudcnt  at  the  IMoktlon  tramway 
power  station  of  (ilangow  Corporatiou- 

Mr.  .lobn  Lambert,  amiHant  engineer  at  tlie  Dundee  electricity 
works,  ha?  been  appaiiited  lrai||h  alactiiail  arngtmn  by  tha  PfeitD 
Town  Oonnci!. 

Lan  L-tu  I  irporationbuvoaptniiil  'il  Mr.  W.  A.  Tester,  of  Mt-ftars. 
li  W.  Uittckwoll  &  Co.,  Id  be  ilcclric  tramway  eflginecr  at 
paamoni. 


Bath.— In  a  recent  report  the  eity  electrical  engineer  (Mr.  O.  F. 
MtttCgtr)  etatts  that  the  actual  nnmber  of  »  c.p.  Utnp*  eonneetad  at 
tha  end  el  lOOCi  was  2.^,,3Si<,  and  allowinj^  for  the  additinnal  street 
are  lanpK  whieh  would  be  connui^ted  to  the  mains  during  the  present 
finatttr,  tliere  would  be  an  eijuivalent  of  27,OS9  ft  c.p.  lamps.  Biued 
on  the  Miiiij  rate  r,f  incrcaic  in  private  lighting  'luring  l!)Oi),  the 
lump  cnnne>'t)on.i  next  winter  shoal  J  no*,  bn  If  "Inn  'IV''^^  cp. 
Their  existing  engine  house  pUnt  wjisc«tablr  .1  tii-.j^ilynu' current  to 
aO.llOO  a  c.p.  lauips  wired,  and  with  bij;:i  cih  kh  y  ouginesi  and 
alterniitors,  llieir  present  boilers  were  alili- 1  1  j^ivt  sL.lUcient  »t«om  for 
supplying  current  to  40,OlO  8  tp.  lamjrt  wiieJ.  He  auggeited 
replacing  two  of  the  76k*.  BfOSh  seu,  both  ol  vUoh  eotdd 
supply  ciitriiul  to  only  5,000  *  lamp^  by  two  luMt^mk 
2iMkw,  aal^  capable  of  ||*iiaMiD|t  ttia  peoosaary  cuimnt  to 
Mipply  l^OOO  Hk  p.  I.U1III4'.  The  total  eoit  of  the  ptopoaed  altan^ 
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Jinns  woiilJ  be  JC8,.100.  Tlu'  c...mmittei'  -lioiild  lo«e  no  time  in 
)>l*:ing  the  oHersi  as  the  plaitt  cuuUl  nut  t«^y  for  ruoniDf;  for 
MTenU  months  Kfterwards.  The  ropnrt  alio  ittated  that  the  current 
carried  by  tphe  exinting  cables  into  the  neveral  tub-atatiooa  during 
dniatOHK  Wiwk  was  br  in  cxow  at  tlieit  carrying  capacitjr,  a  drop 
fai  |m!*m  icniUing.  In  additioo,  they  raa  confiderable  risk  of 
breakdown  through  orerlaading,  and,  to  avoid  trouble  in  the  fatiirv 
Mr.  Metzger  presented  a  schema  for  auppl.Ting  their  five  princi(>al 
fub-statioiu  with  new  feeders  at  an  e«tinuit<  <1  cml  <>(  £3fl00.  The 
oatdoorand  office  staflT  at  the  clectri'-ity  w<<ik'<  to  be  r«organi)<«l 
and  stronglliPBC'I,  nnd  the  follnwiii^;  ri-niluumi  Ins  Wn  psniKl  : 
"That  the  l«!St  thaukv  of  lb.-  i;  iiitiuUi.-c  ^«•  triiiirrr.!  tn  Mr  Mrt.-rr 
and  bis  s1;ill  fur  tb<_- irlht  ii  iit  iiiuiintT  tu  whii  li  lUe  biiniuew  of  iiiv 
tiii'K'itikin^  li^f  li^i.'ii  conducted  tluring  the  post  winter,  and 
I'lrtii  ulnrly  il-uiii|.'  tin*  Hood."    The  entire  iiport  was  adopted 

\»  itliiiUI  Ji^ru-»iiin. 

Birkenhead    'ri»'  tn-w  Ki'rrv electric  Irainwar  inut(>  w    -.itn  ially 

lii  :      '  I  iiri  lM-!mlf  (if  tlic  l«anl  <if  'rr.i'lii  j-.v-tf-r.i.ij-  I 'I  hiirf iii_V;, 

Blackpool. — A  ^i.^-cial  nitetiiif!  oi  the  Council  have  approved  Uie 
C  rponitiuu  Iiiipnn'pin.jut  Dill,  '.vhich  MllDipOinn  MXaUMnatlMV 
elct'tric  Iramwai's  iu  ihu  bur-jugli. 

Omitnl laondon XailwAy.  -  'Jimp«m<'':,  .'  r'^m,,.  'I'lieeviM-titMr-; 
of  the  late  Lord  llenichell  recentlj  (ued  the  Central  London  Kaitwuy 
for  dama^  to  bouaes  at  LincHtw-gito^  aUqpd  to  hxn  beco  cau.^ 
hy  the  railway  worka. 

Mr.  <  'HU'rtt,  K.V.,  for  claim&iilo.  niJ  the  liialocy  of  tiMOMa  was  a  ver^ 
short  one.  i'ertatu  cracks  appeared  iu  tlte  walls^  aad  thMW  a  KriiniH 
)»ub*j>leiH:e.  Tlie  itifsrenea  waa  that  tiMMa  oiraUMlaaoM  iHfa  diM  l<>  the 
couH'.rucUoD  u(  tbe  CentTtl  LwdM  R«ilingr.  Tlw  daiatMit*  Mkad  (m 
£i,i600  w  dainagtik 

Mr.  Wjiuhm,  KXL,  lor  tlw  mmtmr,  mUi  Oa  mm;  wu  aa  imiwrtant 
«n*.  It  wu  tM  fintitt  wUdi  any  cUim  for  <Ibid<i^  by  the  reilway  in 
<|ueiit{un  bial  been  dsalt  witli.  Tljera  tktd  t<ecD*«eTenil  cA>e«  where  danisge 
bul  been  allrgvd  t<>  have  been  cnuscd  by  the  coiiotructiou  of  the  railwHy 
Works.  In  some  caws  the  i.Tmiplaira»n*«  !)«<!  fii'r.t  t..  riiii*  :nit  their 
«.'U)m«  ;  in  others  t)te  Jefi;  h']:iu'.>i  tis  i  :i<1iBilt«<l  .1  >.c;  t.tiii  am  >uiil  <.'f  <1  i:u;kK'<'  : 
but  this  was  practically  the  iiiiit  tstm  tu  wL>lU  Uie  <|ue«tUiii  as  Ui  j».1uu1 
lUmsgr  had  been  raised.  Hi*  case  wu  that  it  was  'Imiwaaible  (rum  mi 
■n^ievring  point  n(  view  that  the  damitge  complaiued  at  emitd  bare  bM^n 
<  \use<l  by  the  conatruction  of  the  railway,  ami  that  there  were  »th«r  au'r* 
which  woulil  be  sufllcleDt  tu  acoouui  for  all  the  iojury  that  li  ul  brrti 
alleged.  The  railway  waa  64ft.  below  the  aurfw:*  uf  the  r<n<l,  ami  nu  leu 
Ihu  SMt.  above  the  railway  wat  Lsadao  clay. 

Alter  teUns  scndm  eriMiMe  ot  npirta  m  both  aides  «Jm  bearing  was 
•dJaaiMdtvlMkS. 

An  vflWd  itrtiuiiiil  b  iMnd  fhat  fh*  Mninn  for  Uw  five 
nmllw  «B4fld  Dm.  U  an  auflcitnt  to  pay  a  dividend  at  ibe 
nia  of  n  per  oant.  per  aunm  for  the  half-year.  This  is  eria'v.t- 
lent  to  3  per  cent  per  annum  for  ibe  five  months  of  working.  The 

f  llijwiuj<  JiviJoniin  will  be  paid  :  Ordinary  shares,  percent,  per 
ai;uum  ;  ]iri.fcrr.jd,  4  per  cent,  per  aaauD  J  dtbrred,  1  per  cent,  per 

auiiuni. 

Ohalmafofd.  —The  (.'ouncil  have  renewed  the  contract  with  tite 
Chelmsrord  Klectric  Lighting  Co.  for  public  lightini4  for  live  yairf 
Irnni  March  ii.  The  cliarue  f«v  arc  limps  is  tn  be  £i!>.  Sa,  |>«r  lamp 
jKv  uriiiiHii,  instead  ot  £j.2.  IOj,  ami  for  iii<<j;indescenti  £3.  'M, 
instead  of  £8.  Oh.  Ukh  A  ttrovision  ot  the  contract  i»  that  if  eight 
ate  hmn  are  extioguished  at  11  pLio.,  the  price  for  every  lamp 
{ndttdod  ia  the contiaet  aball  ba  reduoed  to  £2;).  Cd , «ad  if  tUtt 
honta  of  lighting  of  the  whola  of  tbe  aic  and  fmHmjwnmt  lanpi  be 
tetluced  by  one  hour  per  dajr>  tha  cbaiga  shall  ha  fuidwr  ladoeed  by 
As.  per  arc  lamp  and      per  iDCMnleacaat  lamp  par  aiUHin. 

CHioiiay— An  cnqairr  was  held  here  on  TuiMlaf  into  the  appti- 
cation  of  the  Cooncil  to  borrow  £33,000  for  aleeuie  Ijghtiiift  and 
£6,000  for  refoK  destructor  worka.  TtM  ktter  part  of  ibe  achene 
waa  oppoaed,  bat  axpatt  evidanoa  wu  pjm  ia  aupfwrt  that  no 
imiatiNa  wotiM  hecrmad. 

Coyaatry.— At  the  City  Council  meetiB( on  Tiuaday,  the  Electric 
Lighting  committee  recommended  that  the  lalaiy  of  the  citv  elec- 
tntiJ  <n«.nneer  (Mr.  O,  S.  Ram)  be  inchiased  to  £400  per  annum, 
Uuit  :u  liitiire  the  services  of  a  conanlting  engineer  be  di>pvn«ed  with, 
a:.d  tlmt  ilr.  Ram  h-e  appointed  thvir  adviser  in  all  electrical  matter*. 
1  III-  n  port  wdf,  huw.  ver,  rcletrcd  back,  as  was  aluo  a  rccommenda- 
tiori  l.j  rii^c  11  lu:lii«?r  loan  of  £I8,00()  forcxten»ion.'<of  tlic  cicclricitv 
works. 

Cromer.     Tin-  Ci)uncil  have  a'vjnircd  a  site  for  an  electricity 
generatiDi;  -t-niiin  fur  £SII0. 

Darlington.  — II rt:  11  j;  to  friclixn  between  the  Cjuncil  an<l  the 
Iriipcri  il  I  r;irmvu\a  (  Merers.  Kennedy  and  Jonkiii  were  ii-cenlly 
lliittiuctedlu  pnOHirc  A  r\'porl  on  tbi-munici|>  di.-atiouur  Ihv  lramWA)>. 
Thie  report  has  been  prei>i-nteJ,  and  statv.s  that  llie  cwl  of  buying  up 
tiwprMent  tramway  would  be  £«i,50ft.  The  uetwipiul  cost  of  l.iyin;; 
wn  Qk  niks  of  tramway  and  tha  Baeaamy  plant  would  be  £s-,o\>o 
far  cmiile  tia*:k  aiid  £lO».i)ClO  fur  doHUa  tmek.  la  onler  tb.it  the 
laghria  ibmild  bajanoa  axpeadiUiK  there  wwdd  hava  to  be  aarnad 
M-ttl  tot  the  afatgta  Una  and  9-6H  for  the  doohle  line  per  car  mile; 


Dublin  —The  Klectric  Lighting  committee  will  in  future  be 
known  as  the  Lighting  comroitteei,  and  will  have  chai^  of  both 
elf<  tric  and  gas  lighting;. 

EzMbitiOO- — Mr.  ?"rtn.^l  [h'?<>.  1!<\  Ki'tirhnrcii  itre**,  Li.'ndon, 
K.C.,  informs  ««  (bat  hv  urmnijiMi;  a  i^.-aicn  fur  Kn;;lirh  exhil'iTnm 
at  the  forthcoming  automvbik  t-iljUHliuu  lu  \«-  li'^l  i  m  Himburri 
at  iLm  li<>giniUDg  of  April 

Firgt ! — There  i»  always  si'imctbinfj  in  bpin^  fim,  liml  lometimes 
ill..'  rliiiiH  is  apeculiar  oni'-  the  lati^t  is  tiia;  lua-k-  hy  Mr.  A.  T.iyl".% 
i.  M  i'Ii.  r.  of  Tunbridge  iliat  he  is  the  finttiadcMnan  to  use  a 

iir.uiii  ii^lly-owned  telephone  system  for  buiiiiMaa  paipoM  Thia 
t'pocii-marking  event  occurred  on  .Ian.  24. 

Fulham  (IfOndOB). — Tbr-  Lilvctni  :".y  wiirkii  wiil  L<  iii,mt;untl._- i 
on  l.'?th  Uvi.,  whpfi  ihv  Jlnviin;**  (Mrs.  t  ornwall;  will  switch  on  the 

cirrcht 

Hammersmith  London). — At  a  meetin;;  of  Iht  F.or'ii;;h  Council 
on  W.'Lliii--'l.jy,  tilt!  I.iiw  and  I'arliamontiiry  (-MUiiirtlii-  jircs^-uted  a 
lengthy  rtimrt  with  reft  isnce  to  the  LonJi  u  L'!iitftl  Traiiiwaya  Bill, 
ISWl,  '  Alt.T  ilailint;  witli  thu  cUiwj,-  rfklm^- !•>  Uie  aubmiwion  of 
plans  and  desigiu  ot  the  proposed  tramwayis,  the  removi&g  and 
rt-pliieiitg  ^  um  aUetiic  ughtiag  aludaada,  &c,  tlie  eemnntlee 
I  LcommaiidaJ  tha  CbuDcil  to  iBMBt  that  dia  company  aboiild  net 
alter  the  prcKnt  overhead  trolley  system  witliout  the  CooneiVa 
previous  consent.  The  Conncil  has  decided  to  op|M>ae  tbe  unikr- 
mentioned  bills  for  cUuftea  and  otherwitic  :  Charing  Cross,  Hammer- 
«mi(li  and  District  Electric  lUilway,  Ciotni\^  Londoo  Railway, 
London  County  Conncil  (Tnomaya  and  Street  Widenings),  and 
London  Unitad 'hunwafa  (Ltd.). 

Heaton  aadUlMmlL-'Hr.  Janata  Enirtiiiht  haa  baen^poaited 
constilting  aleetrical  enpaeer  to  tha  INatrict  OouMil  ct  Baton  and 
Isle  worth, 

I   HnddMiaaUL— The  new  Loui;royd  Bridge  and  SUthwaita  clce- 

Iti  -  trsiinvay  mute  wsis  in  pftc  1  'ii  behalf  of  the  Board  of  Trade 

oti  \\"('ilnrHiln\ . 

HtllL— The  electrical  engineer  (Mr.  A.  S.  Barnar  li  l.i^  rt  portej 
to  the  Klectric  Light  comniitteo  that  it  is  adviaal  lc  to  LMrry  out 
cpTtain  alterations  at  Dagger-laue  utatimi,  witb  a  view  t^.  eupplyhifCthe 
<n oreasing  numb«r  of  consumers  in  tbe  <jli!  Town,  .u-rr  1^1  n;;  the 
fill;  ifn^y  of  tbe  n»!i»Tn  »•  a  whole,  rv-ilu.  ;n;<  Uie  amount  of 
ifiiokf  piM  lucoi  St  On:  I )af.'K'  r  laae station,  Mr.  fiimard  recommend* 
that  the  lour  itiuaUc«t  slisatii  dynamoa  (ctiuivakat  tu  3 lOkw.) should  be 
takes  oat  and  sold,  and  that  four  tnuufonnerB  (equivalent  taMOk*;) 
ahoold  be  imtalled  in  their  plaoou  Having  ample  boiler  power  for 
tha  renuining  atearn  planti  tnaca  ivould  be  modi  leai  need  to  force 
tha  boileia,  and  kat  aoioike  woold  be  created.  The  estimated  total 
oorto(th«in>rkia£l7,«Nk  Aapeoial  naatinxof  thacommitteoii 
to  eauider  tha  lapoit 

Ilftaiid.— The  rewluthm  Moantl/  pawd  by  theOtMMiltojdppta 

sliding  «c*le  of  charge*  for  akotrfe  current  bus  bean  rfaeindea  and 

a  liM  ii  1  li.vge  per  unit  will  now  bis  nt.nli;, 

laUiigton  (London).  -  With  a  view  ui  »LuuuUliug  ibc  demand  for 
electric  current,  tbe  Lighting  cominittcv  recommend  that  at  the  nad 
of  the  preaent  quarter  the  price  for  current  for  motive  power  be 

rvi!iKi- 1  Irom  .'tJiL  to  2d.  per  unit 

Lancaater.-  Mr.  W.  Alau  Fra»cr,  tlie  li  ifi>u;;U  electrical  engineer, 
has  thia  week  rttumed  from  tbe  seiit  of  w.ir  and  ha.'«  resumed  lii-'< 
UuUea  at  the  electric  lighting  station.  Mr.  I  rawr  was  a  member  of 
tiw  IffaUlaacx  YeoBMoiy,  one  of  the  regimenla  wtakh  yioridad 
dalMlnaBila  who  Tolqoteefad  in  Jannary  Uat  year  to  awva  n  Stnth 
Africa,  We  are  plaawd  to  record  that  Mr.  Raew  hai  rctamiad  in 
good  haalth. 

Laajtaf^Tha  Kirkartei,  from  th*  natdnt  to  BiinaKk  ii  la  ha 

lighted  ateeteieally. 

Light  Bnilwaya.— The  Blackpool  uii-l  1  ;.ir.it.ins  Li^Hl  !'.  ulwuv 
Ocdei  lias  been  submitted  to  the  B-jntxk  of  Trade  for  continiittioo. 
Objection.'*  by  Feb.  28. 

A  tirat  conaignmsnk  of  ateol  laila  for  the  Chalteaham  and  deva 
light  (electric)  railway  haa  baan  dalinred,  an.l  the  work  of  eon- 
strucMng  the  pernanent  way  will  be  eomtnenced  at  once. 

The  l.iglit  Uailn-ay  Caniiniwioiicrs  cmicliided  their  inquiry  on 
Wedneiuijy  inlu  Ibc  appliculion  of  the  Cr«we  tiiancil  to  cijnstroct 
light  eb>:lric  r-iilwayK.  Opposition  was  otfered  hr  thi?  l.mrlnn  an  I 
North  Western  Uiilwuy  Co.  and  the  Cheehiri-  I'oniity  C  iiacil. 
Fvjii^nrp  in  support  wa»  given  bv  the  Chairman  ot  lltf  Klt.-lri.; 
I.i--aiu-  committct^  (Mr.  Arthur  Hill),  All.  \V.  M  Neil  I,  Mr.  i: 
IViiley,  .lud  th«  cooDuUiu);  cii|;iuevr  (Mr.  C  llupkiusuu].  Tdecapildl 
c.\jH5iKiiiure  iiivulvvd  iur  ubjut  !s  iiiilea  uf  line  WM  citiwM»ei1  et 
about  flO0,t),K).    D.M'i.^ioii  rc-Hrvcd. 

Lincoln— Mr.  ('.  S.  Vciiay  Brown  bi»  biiii  appointed  joint 
engineer  aud  uima^ei'  (with  Mr.  C.  VV.  Fairw<Mtbe4')  tj  tlui  Nartnern 
Cowitiee  Kleetdeity  Supply  Oo^  (Ltd.),  of  XaweiaUe-oa-Tnap  Md 
haa  raiitpud  hia  poaition  at  city  eloetriekl  anigiDeir  at  UaeoUi 
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LiT0ipooL — The  Klti'Ctric  Power  uud  Lighting  comiaittee  pa>f-''.4e 
to  cliaive  1 JJ.  for  electrii.-  current  M',ip]ilii»d  to  the  tramwarn  depart- 
ment anriuB  1901.  The  niiuiraum  r:itc  la  or  im.iry  LOUsumerK  for 
power  and  ncatuia  ia  to  b«  1  Jd.  per  anit  from  the  end  of  ilie 
MHVBt  qoaitcr.  Tka  aaooMilt  Ibr  UOO  thaura  telaBM  fi«lt  of 
2ai409k  to*.  lid.,  whiA  Kh  )mm  titutend  loUit  Nuawtl  m«ihiiil 

Tke  ppncnil  niAiuig«r  of  llie  CortioniiJon  tr«m«-a>'a  dvportmnit 
(Mr.  V.  VnWiiTny)  lm»  r«poit*<i  that  there  »re  at  prrxent  270  clecti-ic 
tnuncara  in  rt-t^uUr  wrvie&  In  conjunction  with  the  cbaimian  of 
tiic  Tramw:iys  i>iromitt«c  Mr.  BellAmy  ha*  beoa  investigating  the 
effect  DDon  the  present  ffr  n<»f*tion  in  the  centre  &f  tbt^  city  when 
i:i(>  fattner  ciia,  w  hi.  Ii  w  ill  Is*-  nvailable  by  June  m-xt-,  ur«  rmiuing. 
The  following  tijjures,  rehiiive  tr>  ihe  IjQStness  nf  i!u-  (iojiiirlraent  for 
the  pest  llir*a  yiiar.f,  togetln-v  with  llinr't' of  I  Mit7  1k-iii<;  the  last 
year  under  the  liikniigement  of  the  iate  company— are  of  iutereal : — 
tnmmgun,  IlliaMa>  lleetfeliw 

1W7  .„...  sftw^oM         fi.oi3tiaa    iam.^ 

1888    41772,034    6.979,7SB    .    ..  £514,207 

ISM    6.^.771,450    7,(jOO,.Mo   .....  £360.929 

1900    »2.?.67,95S    9,100,H(y>    £417^4 

London  County  Council  At  TiicK  iuy  s  meetinK  the  Highways 
eommitti-e  ii'jiiCu-il  tli*t  the  electric  ^'iir,  with  s]i'>rt  Knii,'lli  i»iTm!i- 
neiit  wity,  I'v:  piir^'ba'cl  by  Dn-  Cuiuiril  fruiu  tbv  liriti'li 
Weittiugh(»u*«  Ox,  after  exhibition  at  the  AiTicuUiiml  lltll, 
I^ondon,  in  July  laiit>  i«  now  in  operation  at  the  C''>utirir.i  CA[ul>4;r- 
yell  depOt,  and  invited  the  members'  inspection.  U  i«  stated  that 
the  ptm—Bt  my  u,  in  mow  icapcali,  not  inaeoandmatvith  the 
VMilmgnmi  Hwratt  qratem  iMominaided  \j  Ptot  KaBtdy  and 
■fHwired  O*  Coaocil  for  iu  >y«itein  of  tnmngri ;  \nt,  ti>  a 
ptMtieiil  Oliuibitiao  of  Prof.  Kennedy's  system,  tbcn  mbeen  laiil 
•bwn  at  the  same  depi>t  a  length  of  line  in  order  that  members  of 
ihc  Conncil  may  luve  ocnlar  demonstration  nf  (lie  system.  The 
cooncils  of  the  metrnpoUtan  boroiigh"  air  to  ht  inTitea  to  injpwt 
this  illaatration  of  tlie  C.juni  ila  pnipof-.'.l  tramw.iy.*,  which  tlu: 
Highways  committee  antidpatt'  will  rruiovr,  or  at  lefl.^en,  any 

objfcti^jtia  that  may  be  eDt<'.rtain<>i  af;:\in=it  the  conduit  .lyntein 
adriied  by  Prof.  Kennedy.  U  was  onnonoccd  by  Mr.  Beuu,  chair- 
nan  oC  Uit  cominittee.  that  whca  lfa«  OwmU  ymeeda  to  snbatitn^ 
electric  tnction  for  korsenltivaa  UnM  north  of  d|a  Thames  the 
Al<l(,'atv  to  Stmtford  section  will  mobably  be  aclectedT 
Mr.  Baker  haB  given  notice  of  tne  fullowioK  motion  : — 
TiiAl  t!ir  Hi^hffi^y*  commit^e**  T^jvirt  ^!irth<?r  the  f'r>tinH!  rv^rM  n'^t  at 

nqcr  ]^r,-^^:ri<]   to   l:iy  d.wu  .*  ilouiilo   ittin  of  '-ip.^Lrir:   c->r.iiil:f    trnij.way  in 

K'lw'irrf-aveiiue,  eiierKy  to  be  nbtaiued  fnxu  on*  of  the  ekctrie  oom- 
paniri  in  the  DeiKhbourhood  ;  the  line^  to  be  worked  by  the  Couiieil  nu-l 
upon  the  nnie  ooadilkiiw  a»  to  fares  aud  labour  as  prevail  on  the  ( 'nuncU's 
awitlKm  tyiitem  «( tMuawsfs. 
Mr.  Westaeott  trill  also  MOftt 

Tlut  '.hr  UighKnyt  committee  re|mrl  at  the  carlieat  pooifck  mnmeot 
a.<  I  :■  the  I  'ouii;.;l>  j.^vicra  to  convert  the  traoiwjkys  leiuied  tu  Ihi^  Ni  rtb 
Ifetruputilnn  Tram  ways  Lo.  to  ekeciric  IncUoo,  ttw  probabka  cast  thsraof, 
the  titoe  it  wiU  Uke  to  do  tha  wnh,  ud  Uw  — bboom  fiM  fha 
euoTtrtad  lines. 

LovTMtoft. — The  electricity  work^  Will  i-a  I'ornially  inaugurate ci 
on  IJih  inrt.,  when  the  niay'Jre«  »ill  ^witi^h  ua  thu  curitiOl. 

Manchester  — .\:  a  nii"i-tin^ni  the  Klcctncity  committee la«t  week, 
Prol.  Kennikiy,  the  nxjently  appointf.i  consulting  electrical  engineer, 
wrote  stating  that  :t  wmilil  l-c  a  cHluinity  to  the  city  if  the  Bloom- 
street  station  wm  not  leaJy  ta  takts  up  its  load  by  September  or  October 
next  It  was  explained  that  at  the  Dickinaon-street  station  two 
special  Ferranta  generators  had  boon  laid  down,  which  would  su|)ply 
current  necessary  for  working  the  three  tramway  route*  which  it  u 
hoped  will  b«  opened  in  the  spring.  When  iuUy  equipped  the 
31>o>B-atnH«atfan  will  add  14^  a.r.  to  the  11J0O3  «.a  imtallod 
■t  Dkklium-«toe«t»  hiin||Uig  op  tha  total  to  tt^OOO  ir.*'. 

Wm/lnA—A  Msr  company,  entitled  thd  Lighting  and  Power 
Oa  of  Kcotnal,ii  tttiog  organised  to  ac'inirc  al!  tne  companies 
snpplyinp  the  city  with  bKbt  and  power,  fhe-ic  include  the  Royal 
EKarii:  C.'u.,  the  Ijiehioe  Rapids  Hydraulic  and  Land  Ca,  the 
Chumbly  hUti,.  (  Vi.,and  tite  Mnntrenl'dai  Co.  The  capital  of  the 
aew  Lonipnny  will  be  8i5,(lO0,0' 

Nawnrk.— The  Council  hare  adopted  the  larger  of  the  two  electric 
lighting  scbomca  prepared  bv  their  consulting  electrical  engineer 
(Mr.  C  S.  Ve«ey  Brown)  and  apnlieation  has  been  made  fat  sanction 
to  liorrow  £30,UCK)  to  cany  ont  tha  WUik. 

North-Baat  London  Eloctricity  Supply  Schamea.— In  con- 
nection with  the  Kiist  Middlewx  Kleccricity  Hill,  proinoterl  by 
tlio  TottcnL.ini,  Kdmontoo,  RnfiHiI,  Wood  (Ireco,  and  Honthgate 
Oituicila,  a  meeting  to  sopport  the  Tottcnhsm  local  authority  was 
belli  Jit  Bruce  (irnvi'  on  Friday  iMt,  under  th^  preaiilency  of 

."I'r.  .1        cl.fiiriiiiiii  if  ■.!!«  Hiatriot  Cijoocil,  wb  '  [n.iiite.l  out  that  it  was 

fully  a^reoJ  tlmt  clectrii-  tiuht  aud  po»er  would  come  into  the  ToUOBham 
4fatriet,  either  as  the  work  of  •  poblic  compiay  «r  nndar  wniiinal 
uatugMnent,  sod  it  waa  upon  the  <)a«it!i>a  of  who  was  to  ooMUust  thr 
W'>r5i<  »:nl  i.>  .uj  ii'y  «im«ti«  thnt  n  grr  <t  (liraraity  of  optaioD  exiUOiL  In 
tl  I"  coiine-.  (i  iii  It  up»>  j:*<-iiliir  th.1t  ihf  hical  K**  compauj  exhibited  t(Tt&', 
haste  in  their  desire  to  pr«is  forward  their  bill  in  Psriiamwt,  seekisg 


powor  to  supply  el-JCtj  ie  currul;'.     Thia  i  -'-U  y  L   ! i  ^lu-Mvrly  nhnwr-il  tlwt 

the  piobability  of  AnsitcUl  luw  in  eimnecLiuu  electrieity  eupply  did 
not  •  cur  t  J  tha dirMom  o(  tha  naa  aoniraoir'  TiNgr  had  had  tbo  hist 

{kio^ibLe  eipeft  adviee  and  wmssst.  ood  iho  Coimejl  naa «o>«iiieod  that  f t 

cuttkl  brini;  the  elsrtricity  uiMlertakiag  to  a  ravcenful  issue.  He  then 
iiiar«l  a  rexilutinn  plrdgiu^  the  mnctiiiK  nopport  ihn  Tottenham  I'rlan 
I>lx*rict  Council  in  pmmoUng  the  bill  in  Pirlimnfnt  whieh  wm  giw 
p«i»er  l'>  the  dintrictii  of  Tott<'nbaiu.  K  liri  'til->ii.  Kafi.  .d,  WiukI  Io«ii. 
and  StfUtbgate  to  eatubli«h  generating  siatiuuti  MiJ  ui  supiily  elet:tn>;  euer^y 
for  all  par  poses. 

Mj'.  Mauna^  aaotbar  membw  of  the  Couooil,  secondc)!  the  motioo,  and 
sa'd  tlivy  were  convloced  that  they  could  sjcurs  a  better  Ir^ht  ut  a  j>^!Tf>r 
price  thso  tliey  liad  lieea  glutting,  and  that  a  profit  would  u?cru<'  to  tho 
rate]ttyer«  from  the  ntabli*bmeot  of  eUclrioitr  works  by  th»  i  ouociL 
Maars.  It.  Hammond  and  W.  C.  C.  llawtaync.  whom  they  bod  lalectad  to 
ajvise  thee:  in  this  n»tt«r,  would  tender  them  the  bctt  of  coanieL 

Mr,  W,  C.  C.  lliW-r«T!is  Bsid  he  had  sona  carefully  into  the  sdienoe 
which  nra*  to  be  placed  before  P«rUsmeot.  aod  had  tharoufi;hly  examineil 
TotlMih^.-n  <1iitn'L't.  Ci 'Ui;>i'L*tiijii  rii>1  ■  lU-oatijitiiia  w?r»;  tbe  order  of  the 
<I»y.  no'i  tl:ci>'  w"4«  iiu  >liilkuliji  iu  dietj  ibuliiif;  •  Itx.  Lrio  currei:t  in  I  ul»ov«r 
lai^  areas,    ('enlratiaatiou  reduced  |reoer«l  expeaaee,  and  while  It  would 

aeitancisntoeanpiaiyto  etrra  tha  diatrldi  embodied  to  rtw  Mtt  nndar 
diseuHtoa  £300,000.  tbe  joint  monlelpal  aekeme  would  oi^yeoit  £186,000. 

It  waa  p«x>pi>jeil  to  deiroti!  £2.^,000  to  a  achama  for  wirianol  |liaailiH  aad 
tlte  supply  of  fittinga  on  the  inataloMnt  ayatrm,  audi  a*  had  hwn  adapted 
.tl  Walthamstow  and  otiicr  plaoea  with  great  »nixr»'. 

utbi-r  aimtkeri  followtil  for  and  againat  tlx  pr<>-,iii>|  scheme,  and  an 
ubjnction  kaviog  been  made  to  Mr.  ilMnmoncI  1.«lu{;  jJJowl'J  to  speak, 
on  the  RTOund  that  h«  wss  not  a  ratepayer  of  Tottenham, 

Mr.  Hahmomu  said  he  was  a  uativc  ••(  the  district,  baring  been  bom  In 
Toltenbaui  'o-or  SO  yent^  a^.  With  r^j^f^i  >  the  companAon  uf  prl^'al* 
compariLwt  with  I'tiil  autlei  iiien  iu  the  tiujij>3y  of  electrieity,  he  iv.ijlil 
point  out  Uiat  iiuae  were  t«ru  pWoi  in  (be  I'nitsd  KiiiK<k>iu  wben^  , 
current  wss  supplied  below  3d.  per  itoftt  aod  botti  at  tbrjn-  wers  luca 
autlkoritles,  and  a  very  large  proportkm  of  the  diMricI*  aupplying  at  the 
lowest  rate*  were  municipal  ly-owoed  undertakiiwa.  Tbe  latest  llosidof 
Tr«de  rctama  showed  tbst  out  of  130  Dinniripal  eleetricity  works  only  ttM 
iri.ule  l  iuM'«  — im<;  of  £65,  the  "tlirr  of  £.56.  At  I/oedr  whrm  gaa  wm 
•  uj>[)'ir<t  lit  2i,  per  1,000ft.,  thp  cloetrii.  hi^ht  "iv.i*  tx  grrat  HU'^fCiw,  Ainl  Lho 
fact  must  not  be  oTcrtuoked  that  tlie  ialrjduction  of  electricity  worki 

mti^MA  1^  T   I    I  •  I  — *»*.M..jp         .li.aA.S.    !■  (M|,a|M4yte 

hod  M«n  tlu>  plans  «t  a  namher  ol  new  Isetortso  that  were  to  he  eneclM  In 

tbe  district  ackerliilfd  in  the  UUs  they  were  dincu^iug.  There  wrm  s  erent 
dcsl  of  vacant  .un  1  in  the  (iHtrlct  suitable  for  tbeereciuu  >f  h>r,(>  w<  rka. 
The  motion  wai  then  put  and  carried  by  a  iiu^nritr  of  ubont  li  t«  I. 
A  poll  WA«  demanded,  aod  wilt  take  place  on  Feb.  I'i. 

T!ie  Kflmonton  f'.iiinci!"^  n'tion  in  pramotin;,',  in  canjiinction  with 
tlie  nei;;Iil'ouriiix  Cimiici'.s,  tin"  Ki'jt  MiJJlescv  Ele:tncity  Bill,  has 
been  approved  at  ii  ratepa^ei  =  inee'tin;;.  A  poll  Wis  alio  demandt-il 
in  this  cofic. 

A  meeting  of  ratepayers  <a  Eoheld  was  lield  on  Tuesday  to  con 
aid«F  lha  EM  uiaaL.^  jo^j^  Bill,  and  mpartofton  Uataia. 
Bobiit  HaaiMiBd  and  V.  C  Ol  Hn«tayn««aM  laad.  inumaialj-t 
n  laialntlon  in  anpport  of  tha  Oanndhi'  actian  ma  aaiticd. 

Vnrtli  (W.  AnatnUaX— Tha  FMh  Blaetria  Tramways  (Ltd. 
have  opened  a  further  2^  uiilaaafdMk  ^yatML 

PrlTAta  BUI  LwiaUtioa-— Tha  Cgllowlng  biUa  have  been  p«wd 
by  tbe  examiners  of  Private  Bills,  andjwill  be  duly  reported  for  first 
reading:  Piccadilly  and  City  liiilway,  Metropolitan  District  R til- 
way,  King's-road  llsilway,  Xotting  Hill  Electric  Lighting,  Charing 
Ctoaa,  Euston  and  Hampetead  Railway  (Sos.  1  aud  S),  City  and 
Brixton  (extension  of  timi.-),  Dtrby rehire  anH  'N'isttint.'bftmshife  Klectlio 
Power, Frtah water,  Yarinouth  .uiJ  New  i^irt  lUilwuy.  atiii  th«  Bouma> 
motith  Cjrpoinlion  Bili*.  In  the  i:slk  ul  tbe  .Snuth  VorkiJure  Electric 
Power  J'.ill  "  uon-compHuncc  with  .-lnniiiDx  oriiem"  has  been  found 
by  tiic  uiaiuiutsni,  aud  uu  out  apjiciuvd  ill  supp«ict  wf  the  Southeod 
C-orporatioa  Bill  for  electric  lighting  and  tramway  powers.  In  tha 
cose  uf  the  Broiupton  and  Piccadilly  Cirens  Railway  (extension}  Bid 
the  neccamry  auuifj  dapotita  in  respect  of  some  of  tbe  railways 
contempinted  had  not  been  made,  and  the  matter  has  l>een  referred 
to  the  Standing  Orders  committee.  'I1>e  WiUesden  District  Cuancil 
Tramway  and  Improvement  Bill  waa  niarkcd  "dead." 

Walfoitl  District  Trawwajs  Co.  *<!*k  powerii  to  cfinrtraet  about 
8j  miles  of  electric  tramway  in  Watford^  RicliiuuLHWDrth,  and 
Biifbrv.  It  m  prop<m^  to  erect  tbe  generating  atatnin  in  Buabey, 
and  the  i-.aplt.il  of  the  coinpaoy  ia  fixed  at  £12S,000,  with  power  to 
isaut!  dtljt-nturea  to  the  extent  of  ona-tbicd  of  the  copilal  nsiaad. 
The  pmmotata  aam  Mr.  John  Fall.  Mr.  &  Hoatar,  and  llr.  V.  J. 
Kersliaw. 

HiniMtaad  Barnndi  OoMafl  havt  daeidcd  to  oppose  the  (AarinR 
Crota,  Enaton  and  Unmprtaad  Elaetiie  Itailway  (Ext«iinon)  Bttl 
with  a  \  lew  t<j  obtaining  the  in«rtion  uf  clauses  prohibiting  the 
company  from  generating  or  supplying  electricity  within  the 
borough  and  from  ataeting  «  gnMiating  atauon  within  tha  bonnd*ri« 
01  Hampitand  Baalh. 

PoUea.— At  the  Sonthwark  (London)  Police  Court  yesterday 
(Thursday)  William  Driaooll  wai  committed  for  trial  by  Mr.  SlaJe 
an  the  charga  of  atealing  £tt  batoaging  to  tha  IHddtum  Loan  Clnh^ 
(ornuyj  of  tha  aB^lajija of  tlM  (X^  af  Cbudon  Vlactrfa  L^^Uitg  Oa„ 
BaDkaidA.  ' 
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B&inS{^to.  Tlie  Curporatiiiii  hiive  il.  riJeil  to  invite  tenders  far 
InjiDK  eleclrii-  eMeM  U>  fupplv  electric  current  aluij;  the  front  of 
the  town,  and  thi^ogh  certain  of  thotondingthuroiiKhlitreiL  The  Isle 
of  Thutt  Lii:ht  lUUw»y  and  BteOrie  OkUtoboup|iroMiied  ia  order 
to  aMtrtuB  their  tcnu  lor  tafgljiag  aUctrie  eurttBt  in  bolic  to  the 
GotporatioB. 

SiBoke  Noiuuice  —  At  Che  Weit  London  Tolicc  Court  on  I'riiUr, 
the  Gtntntl  London  HiUlway  Oo-  wen  nunmoacd  for  ctcaticiK  r. 
iraiiiaM  by  allowing  black  moko  to  iasue  from  the  thuft.-'  ol  the 
ticettie  gcneratiiw  atation.  Wood-lane,  .Shepherd's  Bu<h.  The 
pnxeeutors  were  the  Hwunemnilh  Borough  Oiuncil.  Kviilence 
waa  given  on  behalf  of  the  company  chowinj;  ibat  thv  l>i-»t  ii|>|i1iancea 
known  to enRineere  were emploved  at  the  wurkK,«nd  tlul  grey  fi;n<iko 
might  he  miataken  f.)r  Idack.  The  numbor  of  cconoiiiisiT^  in  llic 
line*  would  prevent  the  ifsuing  of  bl<' k  (niinUi-.  'llie  migi-tr.Uv 
(Mr.  I;  Slid  he  was  satiifii-d  thiit  the  K.-l  «ii|>li4noe!i  wore  uti  i, 
but  he  Wiis  rot  satisfied  that  th>.'  hvfl  kind  (if  <■.  al  wan  u'f  d  i^n  ^•nu- 
ficfa.'-i  jri-  Ho  must  impoH'  a  line  of  i.''>  "ii  i-u  li  ?ummonB  ia  all 
il.'O  with  £J.  2«.  cii»t«.  The  payment  uns  nrJertJ  tn  stand  ovtr 
penJiii^:  llie  iipphcation  for  the  utalvnu  iit  of  a  iji  .  i.il  c  i-c. 

Btmderland. — An  anilntinn  for  the  f  xlon-'iiju  of  the  eii  '  trie  trum- 
w«v.^  t<i  tlie  eatt  end  cl  the  town  in  im  fi  <  t,  und  the  elei  trical  engi- 
neer (Mr.  .1.  1'.  r.  .Snell)  has  >-tin  iii-lructe  l  ti>  prepjire  «  roi>:>rl  >>n 
thp  ni.itter. 

Wellington  (New  Zaal&nd).— Tlie  ttlephm  e  cv-t<-m  l  -lonsiiv 
to  tlji'  i  iowrniiR-nt  hii'i  7,'2(X)  mlKcriljers  M]nn  iU  >  i  \o!i.iivei  ,i\id 
20  ml  -iMluin^;f.  A  churj;c  of  ,fT  per  «iiiium  ia  made  for  bii.iinesi 
conn'  li  ■!!  ■  ^^  illlin  half  «  tuilc  ui  any  t-vchunge,  and  £S  per  annnm 
for  private  hotuu  cunnectioua  within  I  mile  »f  an  exchan(;>a.  An 
•xtnehaige  ia  mnileof  ICmpcr  additional  •(uarter-mile  up  to  a  milcB. 
The  £7  ntaappUee  only  wfiere  exebugu  are  open  day  and  night. 
The  <?el4iBia'  Oovemment  piMeiaea  4,910  nilca  o{  atrial  totcgmph 
liua  and  f4S  knota  •uburranean.  The  ehaige  for  local  tdegtaina  la 
12  word*  6d.  and  Id.  per  word  after. 

Whitehaven.  -  Tlie  District  Council  hare  approved  the  West 

Cunili.  :lii:i.l  Kli-itrie  TrtimttMy  Hill. 

Wimbledon. -  I'lie  clictriial  fiitimeer  (Mr.  K.  Ilinifs  ."Spencer 
ret'jiilly  r»piirte<l  tlmt  tli^y  had  i-l  finmniers  on  the  b'iok»,  repro- 
fcntioK  an  i'juivaUDt  of  22,1811  ^  cp.  lAiups  cunnected  to  the  in.<itn», 
and  there  were  other  cnMonien  awaiting  eonacctioB. 

At  the  Uwt  Oonneil  meeting  the  ehainnan  of  the  deetrie  Lighting 
committee  (Mr.  Camwell)  reported  that  Mr.  Spencer  had  acrepted 
another  position,  but  only  on  the  understanding  that  he  nhoutd  V'c 
allowed  to  remain  at  Wimblodon  until  various  cxttnsion^  had  been 
i'arric<l  out,  and  lh«  undertaking  wa%  put  into  proper  order,  llo 
li-U  tlx  y  Wi)ul<l  .sulfer  very  fcrioui  Icsa,  and  that  they  were  lording 
the  .'ervii  r-  m|  i  very  vuluahle  nun  a  man  whom  they  would  have 
great  iilh  iiUy  in  rephicing.  He  tliouglit  Mr.  Spencer  lud  ntted 
very  honourably  indeed  in  what  he  had  dune. 

Presentation.— Mr.  D.  .1.  Hide,  who  h,^<  jurt  left  tlie  -ervicc  of 
OdUcniler's  (.'uli!c  and  C'.)n«'.nictiDn  ("  >.  t,iver[)  iijl  lirandi;  M  j  >in 
Mr.  .\.  Letter  Tuylor  and  Mr.  A.  Kelly  (••■n*  illing  electriial 
cngiv.i  ' r-.  irid  e'.ectririaii",  \vji«  ]ire.<eutvd  on  .^^itunl'iy  la-l  with  ati 
dlutuinatctl  uddrers  and  u  box  vf  acieUtiBc  iu»truiueot«  by  the 
Liverpool  etall.  The  pr««enUU<m  wat  made  by  Ur.  F.  A.  PockUiigtoit , 
chief  local  eBRineer  of  the  cnmpany. 

NSW  BOOKS  AMD  SDltlOVB. 

nefiUMBmj  Stm  Bttiki  mni  XfMnu  tan  It  rtteiMid  ^  DU  BooHriltrr, 

or  direrl  fr<m  iKe  Publishing  f>fi'  e<,  I.  !  and  3,  SftliikMrg-ewrt,  F1«t- 
9trtH^  London  : — 

"  I/>CAU8AT10N  or  PAULia  i»  KLicTKto  LioHT  XLum."— Bt  F.  0. 
]U|iiM^PlimBiL,.  —   -    -  - 

■nelhnda  ol  inwlatiini  (Mting 

"Tui  Anror  BLaoraoLrrra  Skparation  or  Metau."— A  second  iaraa 
of  Dr.  Occa'i  book  in  wnr  read/,  priw  lOn.  6d.,  uoat  tna.  Tht>  autlicr 
t«iaH  MQr  both  Uw  tfaeaNHeal-prin^  e(  lh»M»c(  eleetrulytio  Mpara- 
Hmof  tnetab  and  thepnctieal  Tolaaaad  datiOeaf  taeknioal  amilimtmn 
on  »  cnmmp^  I  id  .f  al«.  The  work  is  adapted  to  the  use  of  the  nuiniif-vrtiiret 
aa  v.'  11      '.ii-:'  itj.ilvnt. 

"  KLii/ru'jMAa.Nmo  Tmobt."— By  OUtw  Hearirida.  Foi.  /.,  12a.  6d.  '\ 
ToL  II.,  I3a.  fld. 

"  KL».Ttt!c.4L  TerrixQ  fob  TKLE>iR.\rH  ENOiXKKita."— l!y  .1.  KHan 
Young,  &LI.K.K  Theaeutxi  of  tlie  Ixwkaimaat  lurniabinK  a  fuller  trt<at- 
ment  u(  ibn  aubject,  fruni  thu  stwdiiuint  ol  tliv  Tiil<vrapti  Ki]£iue>'r,  than 
il  baa  Utlieita  woeived,  whilat  it  vndoovgura  to  laciiitata  a  thurougb  cuiti- 

iMny  ovoh  tuiy  unMraved.  ion  Od.,  pen  inob 

"WiKiiasn  Tar.icm.^riir :  Siqsaluno  aobobs  Spach  wiTiiorr  Wihis 
■tELicTKn;  Waviss."  All*  vi^wof  the  Work  of  lli'tti  aud  liu  Sucv>*4tirs. — 
By  Dr.  O.  J.  Idiiga,  witii  a  larn  nombar  ul  illiutratiuaa,  britigloc 
tWelamai  appUaatton  U  eleslrieal  aeieMa  vike  «v  lo  data*  New  and 

Solarfiad  KKUoit.  Sa.  nata.  reaiw. 

"Kl.Krrmo  I.tvra  ASn  EtieeTiiin  I.nHnsvi,"  hv  Tp.f.  .T.  .\,  Kl»miri(r, 
M.A.,  l<.Sr_,  I"  It.ri.,  iH  hand-i"H..ly  i--iiril,  and  i  ill  .1  ..ri|<Miiil  illuitrii- 
kiona,  deaigna,  initial^  to.  Jftw  and  (JIuaftr  hdilion,  lis.,  |HMt  (rva. 


'risa  BiL,  iwit  balk  Tho  book  deala  with  the  importaol  mibject 
bnlla  in  aleaeric  liarht  and  power  oabiea;  and  the  varioaa 
amlalioB  teatimr  am  hmi  aillwtud  and  di.'«.-ui»e(l. 


"  EuHTfRioAL  SiroiimMRO  IVnnuL"  a  podM*  book,  to  Mi— n  W. 
Geipel  and  U.  M.  KilfiQvr ;  prioa  Ti.  od.  |  Egr  pue^  7a.  M. ;  akread,  ta. 

JITcw  Kdition  Heart)  rru-i.v. 

"  The  ilAvrrACTClui  nr  CAH»oy!i  ros  AU  KUOTIIOAL  Ptntroaaa."'— 
by  Fmnui.'  JehL  I(ki.  Gd.,  iHint  irm,  Thmiaa  peaotioal  handbook,  riviag 
a  ouinpU  t.^  diMcriiitKni  of  the  art  of  nukiog  otrbooa  for  electric  lightiBg, 
elflctrodaa,  Ac,  with  partivulan  at  the  vwiooa  gaa  gaoeiataca  aod  fumaoaa 
jaad in aariinnjaiagi^  _^Xha  wnA ajao  aantaina  partienlanof  Ihaeei^  4ka. 
ef  erartlnft  and  wwking  carnoB  weilm,  and  iilaiia  ef  a  modal  fioloiy« 


"  MnrivE  rt-iwiH  Avn  GrtRiva  tor  KiKnTRiCAt.  MAeniviBT."— By 
E.  'I  r-Tol.  tt  Ci.riT,  V  r...  .M  l  l.H.    I'n  '..  I  Jj.  iM  ,  ]•  x  ft.*.    In  thi« 
cooiprvhen^irc  Work  an  if>'iiiint  \*  ^ivon  uf  tite  seteiili&o  priiieiplM  and 
pmctica  in  the  uxe  of  enf^uea  for  dynamo  diiring,  not  only  for 


newer  p9ant«,  but  also  (er  pulilio  eleetrie  lighting  and  power 
•tatiuna.  Thx  variin^i  forni^i  of  K^ariiiK'  oi  tlie  in. wnr  atatiun  and  for  eieotrto 
n^iiton  art-  kI.ho  willi  ;  aud  ihi-  \k,  ■\t  i.  ::■.:tin^  in  aililitioo,  aamoroaa 
(•bUia  giving  exact  data  <*(  the  oquiiiaaunt  and  working  of  deetrio  power 

"Thb  HmwifTB'  Ortna  to  ftciiwtRiNa  Casli  Tiwtino.'"— A  nvw 
iHiiilinn  of  thi.  K-iV,  l.y  M-^op..  II.  K.  C.  Fisher  and  J,  O.  II.  O.vrl.y,  i' 
n  >w  r>  »dy,  |iri> '  111.  m  t  ;  uUo.u.).  (i.  3,1.  Itiia  work  in  iiiU'ii<ii.l  t<i  ~ert  <■  a^i 
a  guide  to  op  rittorj  aU'.viy  in  the  tt-legraph  aervice,  and  to  Hums  wbo 
deaire  13  entir  that  eerviiv,  TtK-  grvat  cable  rnnn»iiim  now  Iniill  thaa 
tbeir  openton  anil  |in>ljatio»erx  aliall  (i&.-ut  et<rlain  examinatuna  fal  cleO* 
triad  mibjecta.   Thn  Uxik     very  fullj-  iIltiMrated. 

"ThB  l39CAln>li<CK.'«T  LAMP  AW  rTS  MAKDrACTCBE,"— By  Oilbert  S. 
Ram.  Price  7a.  lid.,  poat  free.  The  )irind)>h«<  underlying  the  manufacture 
il  the incandeaooDt  lauiji  art-  >  :kr":u.Iy  And  f  lUy  jMtlt  with  in  tbia  vu'.uuie. 

"  MAONrrio  I.XDCcnox  in  Ihon  a.vd  oTiiaa  MirrALa."— By  Pto(.  J.  A. 

Kwiij^f.    I'ticw  ll>».  tid.  ni't.    JVfic  Kdition  '  Thini  ^  ^i-jir  re:t<ly. 

'"Kle<-thic  Motive  I'owiiR,"  hy  Albion  T.  Snell,  oontaina  the 
latrat  inloniiiiti.m  rr«iircting  tlin  a|>phi-:»tinn  of  nhirtno  enain  tO  mining 
am)  gi-n'TAl  |i.>wer  tran<imi..^ion  piir|Knen,  in  whieh  the  anmir  haa  Imil 
much  ev  iierienoo.  I'tioe  Ifla.  fid.,  poat  free ;  abmad,  11a. 

"  Ki  K'THo-Onmam."-^  Or.  O.  Oomb  ThMXditiim.  Maalh, 

poflt  tf\«. 

"StBllA«tK«  CABLX'LATitra  Asn  KKr.UHiNa.  —By  H.  1>.  Wilicinsan 
M.I.K.I:L,  ko.,  fullj  illustrated ;  prioe  Ua.  6d.  Tbia  work  givea  a  detailed 


I  r 


and  MfMdriar  anbemriae  lri^|ra|ih  caUm. 

"•Th*  .Vitkkx.vti!  CriiRKXT  TcANsrouMittt."— Bj  Pmt.  J.  A.  naming; 
M  A.,  li  s-..  K.ii  s.   Voh  l.-.v.ic  AVi,/,„n.  Kma  llB.  M.,  fom  fmik 

Vol.  II.,  yiru-e  12*.  (Id.,  jxy^t  frf-*",  in  iilso  ready. 

".VuMATfliK  WlNMMi  OF  KMjTr.ic  M Ariiisr....  "  - Ily  H.  F.  I'ir^hall 
and  li.  M.  Hubart.  Thi»  wtirk  iioa  Iwen  oonijiih'd  fr«>m  txMt^  niiu)(»  by 
Mr.  I'anlukll  in  hia  oa|anity  aa  Chipf  i  A  ligning  lOngioetT  of  th?  i-ldiaoa 
and  <;<<fM(al  Klertne  Oompaniea  of  Ameriea,  and  i*  inteiiilt.4l  to  ti^-vn  a«  a 
working  tn«ti<K>  on  dynamo  d-iigo.  Large  4t<>,  S'O  pagfva,  IV)  fuU  i»»g» 
ill'i-traui'nt  niid  il'<  full  page  tablui,  3Uti.  piul  fnxi. 

"  I'c ti  I'KBATi-RK  CiOKrriciBNTa  or  '  Cokdi'ctivitv  '  Coi-ncB."  Compiled  tw 
Mnun.  Clarib  Fade  and  ^nlor, agnauiting  cii2iti.<Lr«.  atmrnriyhannn 
in  cloth,  Sa.Gd. net.  AlMaffieek fUblleof  Log.  lC<Hriiii 
f'lr  OupiMr  BmiataneM  at  different  t«uii><!raciiru  Irum  SfK.  to 


>  fUbleof  Log.  lUnriiirueaU  of  ( 

CkMUMr  r  " 
rrintedoaaicanceardbeard,  6d.  net. 
" li.vnniLVTOBT  Nona  Avn  Forms.'"— We  have  readv  a  »t  of  *> 

K.l.'ini  ii'.jiry   »nd   .\  H«"rci«e<   for  O"'  with  I'.Ieet r k«I  Kng'' 

n'oring  elonMo.  'l  lii^-.i  ha^..  I»»  n  pi»i>i>r<.<l  I'V  I'r.  .1.  A.  KUiiiiiig,  and 
will  U-  found  ol  gr^-at  ^.tv  i.-.?  t<i  TeaeUtri,  Dt-m 'iistrut'ir*.  and  Students. 
The  olpp-ct  tif  tho  wrir*  i-i  tht.  Maying  of  the  tuoe  of  th«  Teacher 
aud  bin  AiiHistaaU,  ami  to  nervn  aa  a  record  ot  tlu>  work  dune  b*  Uie 
Stnileot.  Karh  Form  is  xup|>li«l  «itlNr  aia^  a*  44,  or  Ha  U.  par 
-loKxn  net ;  in  mt«  <)S  any  tlirr<-,  isi.  net ;  or  t3ie  mt  of  Twmly  (KteraaaHuy 
r  A  lv.\nc>»!)  Kvfici""i  ran  li- oLnim-i,  price  !».  M.  net.  The  conip'ala 
of  Twenty  K^i  tn.'ntary  .ind  T'.vi-nty  Advauoed  K\erei-.*w  are  prioB 
lUt<.  tkl.  ni  l  :  or  in  handy  portfolio,  price  lo  t  ;  .  r  !•  mod  ia  nuung 
Cloth  Oil.*.',  pri'.'H  I'J*.  tkl.  neC  Strong  iiortfidiofi  i-.in  I'.'  h.vd,  priee  la.  eaclu 
MOW  RKADT.-Th.-  ehe.i|»T  r<liti<m  of  Dr.  .1.  -\.  1  I.  iumg'i  ■'  Klfc'.riejil 
lAb.irftiA/ry  .Noies  and  I'oniiK."  Theaadieaper  i'ornis  have  been  prvp»r..<l 
for  till'  u»'  uf  htiidentH  and  tfachen  at  the  FOlyleehoioa  and  other  tieience 
ela--' <  ll  n  tiKhoiit  the  cmntry.  Tll«d«oand  for  ih.- original  «-t  of  thnw 
N'>I>*-  iuid  I-'i'iiiit  l.At  h-d  lo  ..I  re.y)|c4t  fora  rht'3;'>  r  ['T  v.--  .it  rh*'  day 
and  e-.riimK'  ■ '^i---  -<  il'  rij.iiiy  of  ilie  ti'chnica]  iin«'.ii  ii^-  'J  -h  n.  .v  I'.truia, 
whieli  diSer  only  from  tho  liiglier-priced  Mt  in  b«ing  [itintud  on  autaUer  and 
cheaper  panar,  aad  with  lam  apam  te  tabalatad  laooidih  era  imnad  at  haU 
the  price  of  the  original  mb. 

"Dbi-m  AuMMTRm  AN'i)CoavcT.\ToR!»,'"byMr.  K.  >f?»rten  Weymmith. 
also  rvady.  IVii-e  "s.  Od.,  iHist  fr«e.  l'r>-i>eolin  «ji>  applioation.  This  ia 
a  u.nnpleto  traatiaa  oa  the  theory  aod  ixmsiructiuo  of  drum  winding  and  of 
comti'.otiitoralwelea«deoU«ra»*ana,tcgttterwi(h»f«MM<of  m»| 
ciiivl ).  in t*  involved  In  their dedgn,  and  an eipotitlan  of  annatnrer 
and  ^intking. 

"Tmk  roTKMioMKTEB  AMI  rm  .\iiji\CT3  ":  A  Ifniversal  Syifim  of 
KlKtru  a;  Mf.vioiv«uent.  — Uy  W.  C.  KiJihcr.  Fully  illuitratod.  I'rioo  fl«., 
(•mt  for. 

"TiiK  KI.K«BI^•IA.^ '■  Rbakixo  Ca'K.— To  hold  four  nombcn  of  tl>e 
iournol.    Strongly  bound,  la.  net;  \kkI  free,  l^i.  4d. 

"Thk  .Stkam  Kxat.y«  iJCnicATOB  Axn  I.vnicATOB  Diaobaiib."— Edited 
and  inlar|fi<l  l  y  W.  Worhy  H«-ttain  .nt.  I'non  3*.  tkl.,  poit  ftaCb  TUa 
KoTk  It  n  <'on<'i-.r  gii:de  to  the  ohj.i  t^,  oonritnictinn,  and  iLW  of  tkO  eleam 
engine  iiidi'  utur  ftiid  to  tho  int»  r|irt  t.'vti'.n  of  indicator  diagrams, 

'■'I'm:  1 !:  11  I  iiiruN  "  riiiMi  ii  "  In  'l'«o  \  oIuines.  Vol.  I.,  Thmry 
Vol  II..  l'r»etic»'.  I'rice,  atuut  painr  cover,  2».  '2d.  eaeh,  jiost  free  ;  cloth, 
2^.  9d.  Singlo  Primeca,  9d.  oaoh,  |KMt  free. 

"Pa.«cn-ioAt  Nona  roa  Buonuou  aruiww."— By  Mnon.  A.  E. 
Ketmeliy  and  11.  I>.  WilkJanm  Price  6a.  fld.«  poet  fraau  The  entbon 
give  in  a  ele.vr  and  nniiMi manacr  a gnnrt  aHiimai7ef  IhagiBmal  y(ta> 
ciplai  of  electrical  scienoak 
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TRADE  NOTES  AND  NOTICES. 


[Kolirc*  fur  T>i«T(i5ii  und^T  Ihf  ahivi  hfl■lin.^  must  riaeh  tkt  Q^'A  H9 
liltr  thtxn  first  yisi  TKuTid'iM  morHui/j.  KeiB  CotalogvuMfftiu LUti 
«n4  timiUu  malUr  iho'i'd  U  sfni  Mrty  m  th«  wmL] 


FiMAL  NOTICE. 

Additlonii  anri  comctioox  to  tbo  ontrte?  m  the  Directory  divUioo 
of  THE  F.LECTRECUK"  BLBCTUCAl  TRADES  DIRECrOKY  AKD  HAND 
BOOK  :thi^  BIO  ELITE  BOOK!-  em  sldl  b«  midf  it  they  re&cU  U>e  ofllce 
6y  flmt  post  cn  Baturdiy  momlnir   FcbniirT  2.  at  latest 

Tbe  Rig  Bluv  BMk  will  bo  ready  in  n  f«w  dajra,  comcUd  OtmjMM 
np  to  Jannnrj  H,  IML  Prlco  lis.  Sd.,  poit  (tee  13s.  M.  Mttah 
OOMalM,  pott  tTM^  Ms.  ;  abroa'l         61  :  U.B  A  .  ISg. 

TilSDiUiS  LNVIIED. 

/.  I  Vfi.njri  /I''  /.n  j'ii  fifon  (TVumaNta)  CorpornUon  invite 

tt-ri'lt  r-*  r  the  suppi/  of  &tiO  electric  mcten.  Tenaera  br  It  noon 
or  Aynl  :2(!UtAfnl»uptii'a»nifimimetiy  9i» XktKUehirian 

for  .i&st.  Hit. 

rr alldify  Dintrii  t  ( '  )li:i'  il  r&juire  tendeis  for  extension  of  engino- 
houae,  Lancaahin-  li  ril.  r,  [■nnileni'inf;  (ijijmmtti^,  n-ntcr-cnolii?);  ti-'wpr, 
overhead  travelli:;^  >  r.<ii>',  c  ti^'i;:,-?  umi  JMiiifim!",  cibJ.j.s  ujann'rii-tr-, 
aud  traoafomters.  An  advertisement  cuutaius  iurtber  parlicuLitr^, 
«ad  nydltailMwis  ttcmaif  be  obtnined  from  tint  nglaMr  (Mr.  J.  II. 
Cfimibei),  Gnat  Float,  near  BirkeniMad.  Tcndtn  mutt  be  tunt  U> 
Mr.  IL  W.  Cook,  rublic  OOmf,  E^gvemoDtt  bj  2Ut  Int. 

lyalhwty  District  Council  aim  UTite  tcoden  for  tha  anetion  and 
eomplelion  of  car  sheda,  storea.  work^liop^,  and  ilvelliogt  at  their 
tmnway  deoot,  Sea  View-road,  Liscard.  Drawing  can  Ij«  naen  at  I'ao 
Offlcf"  "f  V.ia  L'Tisinci  r  (Mr.  J.  I!,  frowther^,  Gri'at  F]  vit,  uc^r 
15ii/;i  iiln.'ii'l,  fruin  whom  bpccil^  .iliou?,  >tr.,  aUo  In-  ubtuini'  I. 
An  udvcrliscincat  coulaius  luitber  )nctii:ularii>,  and  tender*  intut  l>c 
«nl  into  Mr.  II.  W.  Cook,  I'ublic  OUices,  Egremont,  by  :!l8t  iftet. 

The  ('jji-p.'irniiriii  of  tii-"'  rav.il  \nn\^\\  of  Kirhmldf  require  tenders 
for  dn-li  i.  k  iii;iriiii-  !■  hIi-T',  wiili  m j'uutini;', ic ,  but  alternative 
tendem  fur  \»  i?<  r  tnbf  injili-rj  will  be  am^idcrcd.  SfM!cificaUon« 
can  be  seen  (li  it  tn  t  (il  uiiui.-  i;  st  the  offices  of  constiltin^;  ensiueers 
(Messrs.  Keum-ily  ami  Jcnkin),  17,  Viotorift-strett,  Westtiiiasler, 
8. nr.,  and  tendenmaat  be  sent  to  the  town  clerk  (Mr.  Wm.  J.. 
Uadndoay,  Oooncil  Offieas,  Kirkcaldr,  by  10  ant.  of  Feb.  16.  An 
•drertiaeiMnt  conlaina  further  paTtieulai.«. 

(Jbugtw  Corpont{(m  invita  tcflden  for  the  supply  of  100  tar  eijuip- 
mmta  and  spate  patte  Faithar  partiailaia  m  giveu  in  an 
•dTtrtisement,  and  spceilMllaiia  eaa  ba  oViiMd  fm  liwjeneral 
manaser  (Mb  John  Yooag^)^  8ft,  'Ramllald'^tna^  OlaMVW.  Tender* 
mtwt  be  lodgfd  with  the  town  clerk  (Sir  J.  IX  ftbnmtO  by  &  p.m. 

Feb.  22. 

'.I'  t/yn- Corporation  invite  tenders  for  steel  .ttt-aight  track  rails, 
curved  rails,  fiah  platcr,  and  steel  lie-buTS.  Tenderj  bv  6  p.m.  Feb.  ii. 

,lAiiii;Ji<«('rr  Tramways  uommttice  rc'iuire  lenders  for  'a)  ear  tntckp, 
and  (4)  plant,  tools,  nnd  maltri*!'  f^^r  i '  erhf'.id  tfic  trical  e*juipment 
SpeciGcations,  At,  may  b>;  m1  •..lim-il  fnun  ihy  i.^  ncr.il  manager 
(.Mr.  J.  M.  ilcKlrny),  tramways  .ie^rtimm,  I'mhu  ll.il!,  .Maneheater. 
An  adverti.iement  conl.ttaa  nildition  ul  p  ulivuLir-.  in  I  tender?) 
(aidrecsed  to  c^.iirn)ati)  murt  be  in  by  'J  a.m.  <  f  FlIj. 

li'alitfiekl  C  rpnr'id  n  invito  tenders  fur  ■.m;.  |  cu.iciit  ^:iiiace- 
cvndengiog  plant  at  their  electricity  workd  An  ndvenitemeut  con- 
taiaa  fdidtr  iia>limIaM,aaid  teMMn,  additaoed  to  the  town  clerk 
(Sir.  Chwk  Jar.  HudaenX  Town  Ilall,  Wakefiald,  miurt  be  delivered 
bafbn  ISth  m&t. 

Brighton  Borough  Coancil  requite  tenden  i\>r  the  construction  of  a 
timber  dam  aaid  coMiete  weir,  wharf  and  timber  nUiug,  and  eoncreto 
foundationtfortbeeleetrieltyatatiaD  hoiUing  at  Simthwiek.  Tenders 
Ij  nth  iMt. 

Brifhimt  Corporation  r(i|uire  teii<leri  for  the  supply,  dtlivcry, 
drawing-in  and  jointitii;  complete  of  feeder,  distributiug,  test  at'id 
telephone  cables    Tenders  to  town  cltrK  by  4  p.tri.,  Feb.  H. 

llrightoA  Corporation  alto  invite  leaders  for  tlie  supply  and  erec' 
lion  of  ovetheail  trolley  construction  and  ei|aipnien(  of  tnittway 
lontrs.   Tender.i  to  town  clerk  by  4  p.m.  Feb.  1 1. 

£0113  KixloH  Dittrict  1  '  ir.ruil  rctiuire  tenders  for  the  followri^'  »  fu4; 
in  connection  with  thiir  electricity  station:  (a)  Producers,  gaa  1  n^;inp^, 
ilvn;in<  -,  luid  .itritclibiiard.and  (b)  feeder  and  diittribntion ral  le.'i  I 
oonvuisiuu  of  street  tamps.  Ao  odrartitement  aives  further  par 
ticnlam,aad  tendete  most  be  in  to  the  Council  OScca  bv  mwn  of 
Fehu  iS 

Borough  of  >  .  i'ihim:,'.  ,  Lii:..iuii :  ri--i|u:ri- LliiJ.ji^  :oi  llie  >upi-ly'aiid 
etcclion  uf  a  4(>0k  w.  high-speed  eneine  and  dynamo  and  a>:>.eiuwcit^tvva 
watM>tafae  boilen,  with  merhnnfral  itokM^  Ac,  Tender*  to  town 
eliik  A.  Johmoiii),  Toim  Hall,  WdNwOt-raad,  S.E.,  by 


London  (-'.iurj'y  CoH'\ril  invite  tenders  for  the  suj.ply  of  '.mo  liloi  ks 
».f  wattr  tube  Iwilei^  rtqnifed  for  the  electrical  puwi-r  pnHT.iting 
it.itian  .it  thi:  Canili'TWiiU  ilcjijt  of  the  C'.iLtii.-LlN  •.n"iiinv  ly.'*. 
Tendem,  addressed  to  the  clerk  (Mr.  (5.  L.  Oommc),  bv  10  a.m. 
FeK  la. 

Lonifaa  Coua/y  Council  Asylums  committee  requite  ttBdoia  for 
electric  lightiaceundiielfoirChvbur  and  Heath  aiqrluiH.  Ttadna 

. I ''?r:/.i'ii  IVuiawiivs  comtnit'.co  n:  juirt  touders  fur  tin'  electrical 
ui^Luiiiauia  far  their  lUthiog  Station  tramway  route  and  the  supply 
and  laying  of  lead-covwed,  paper  or  fibre  liUMlitod  cabkn  Tendeie 
to  city  electrical  engineer  br  noon,  Feb.  IS, 

ittwiim  Xleettie  I^ghtiniB;  cetaaitKo  reonite  tcadeitlbrKiifiwe 
eoiiilemi%«ir«Bddim^thigpttmp^  TiMin  hj  ooob  Fek  & 

fMihnyft  Coiporathm  invite  kKAnn  for  m  eleetrte  lightiMi 
ioalatlttfon  at  the  pttbUc  tathf,  Fortotellai.  Tmden  to  town  elork 

V.y  1 1  a.m.  Feb.  6. 

/,"  /jriii'c-;;/i  (Jorporation  invite  LetnliT''  fvr  engine  and  dynamo  fw 
McDouald-road  electricity  station.    Tender*  by  Feb.  0. 

Grtal  Yarmot^  Corporation  invite  tenderR  for  two  water-tttfao 
boilers  and  two  200kw.  high-speed  eontinaou^-cnrrent  steam  dynamo* 
for  electric  traction.    Tenders  by  noon  Feb.  9. 

Gnat  YarmoHlh  Corporation  also  require  tenders  for  about  800 
tons  of  steel  girder  tramway  rails.  Tenders  by  Feb.  6. 

WimhUdoti  Urban  District  Council  invite  tenders  for  steam  and 
exhaust  pipes,  &c ,  and  moving  two  boilers,  fK:i]  jminp»,  fecxiwiiler 
henter  and  storaee  tank  ;  independent mrfacecoadensinK  plant ;  aud 
tlic  supply  and  erection  «f  two  welar-tnhs  boUar*.  Teoun  to  clerk 
by  noon  Feb.  18. 

The  managers  of  the  I'cplur  and  St^iuil  Sick  Aajrlum  District 
invite  tender?  for  etin  Irv  w  rV  in  onnection  with  the  installation  of 
tho  ck'c;nc  ]iL;lit  rit.  tlic  .sii-k  A:<Tliim.  Tandoia  to  lUFaakam  at 

the  A«yium,  Bromley,  by  10  a  iii.  Feb.  IS. 

Uefkenkam  District  Council  renuire  tenders  for  boilers,  steam 
alumator,  and  eombined  engiao^Tnamo  and  motor,  nipa  woik, 
battery,  and  switdthoaid.  Tenden  (0  Oonndl  OMtei,Becfeienbam, 

by  Feb.  25. 

Britlol  Electrical  committee  invite  tenders  for  coal  convifyoiB  and 
elevator*,  ceal  diaohaiging  nlaBt,  inelading  h?ta^  antomatie  weigh- 
ing machine^  tatwer  nvd  nndge  over  teodwny.   Tuden  Vy  una 

Feb.  il. 

Hull  Corporation  Works  committee  rciiuire  tender*  for  the  eoppl/ 
of  n  nmltipolar  generator  to  be  coupled  direct  to  a  Bellias  high- 
■peed  eit^neb   Tenders  (addressed  to  chairmtn)  before  noon  Feb.  8. 

SotUhampUm  Corpomtioii  invite  tsndefo  tut  the  mvp^  and  erection 
of  car  bodies  and  trucks  and  motor  cqiiipaHOl*.  Teoden  to  town 
clerk  before  noon  Feb.  11. 

Stirling  Town  Council  require  tenders  for  engines  and  dvnamot 
(two  sets,  each  of  about  360  B.P.)  and  Lancashire  boilers.  Tend<  rs 
by  Feb.  15. 

/.'ounMmoui^Ciorpaiatioaioqnim  three  ijiuiaM  and  two  atoam- 
driven  surface  eondeoeers  &e.,  alee  4i  eleotrietnmcafe.  Tenderahf 

noon  March  i.  ' 

Tenders  arc  required  for  electric  ligbtinj  and  tclcuhone  work  at 
tlie  F.'Jtro-id  Hospital,  ne«r  Preston.  Tenderj  to  clerk,  S,  Lone* 
street,  I'lest.ai,  by  Tlh  inet. 

Luton  Town  Council  nqnire  tendon  for  wiring  the  oomcil  chrnn* 
ber,  town  Itall,  tree  Khinry,  00m  exchange  and  utha.  Tendeia  by 
4  p.tii.  March  4. 

DiitU}/  Corporation  invite  tenders  for  three  high-speed  tri(>le 
expansion  steam  dynamo^  one  halanoer,  and  one  motor  generai^^r. 
Tendeu  by  Feb.  9. 

Bil/t'f.  and  Xurilurn  Countitt  Raitmf  Omfony  invito  teoidcm 
for  .'^to^e*  (tac)  tiding  telegraph  iron-work,  batterier,  plgnal  iltingCi 
Sic.)  lur  the  j ear  ending  Feb.  SB,  1902. 

ll'i>^rr4amj>(«i»TkWBWiiyeommittce  ret^aire  tenders  foralO-too 
electric  travelliog  crane.  Tenders  to  chairmm  of  Tramways  ora- 
mit'.ee  by  Uth  ijisL 

.Skortditih  (Umdon)  Borough  Cooneil  teqoiie  tendam  foreiectiog 
generating  station  bcnldiiv  in  WhiitOB'itreeti  TenieiB  to  clerk  by 
ii'^on  13th  inst. 

London  Sthoul  Board  invite  tenders  for  electrical  suppliee fbr  Ihcir 
training  ship  '■  Shaltcabujy.  '    Tender*  by  2  p.m.  Feb.  ii. 

The  Management  committee  of  BidlimMlM  (Ireland)  Asylum  invite 
tendeis  for  ile  tii^  lighting  at  now hoapilal  bhwk.  Tendai*byF«h.0. 

Barna  I  u<xKi  Uouocil  invite  temdkn  for  wiring  Hulr  dactrlcitif 
\Mirka.    Tender*  by  Fek  11. 

BumUy  C>>rporitiaa  raqvbe  tenden  ibr  n  trutioa  B«itdikojid« 
TendoBByFeb.  7. 

X«Hb  Ttaatway  committee  reqaire  tenders  for  (oknaad  ItMhet 
arm*  fv  eariring  ovetfaaad  eleetrio  wtiea.  Tendon  by  V. 
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Itlin^iii'  ((.cii'lnn  i  Boroimh  Council  invite 
water  tower,  mnkr,  ^v.   T«Bilei«  by  l<'«k  li. 

VmJon  Corponiiou  nqiiiitt  tmdtn  for  two  drjr'lMalc  1wikr«. 

Ttndf  re  by  16iu  in*t. 

If^hithy  District  Council  ruuuire  tendeRi  for  erecting  dMtridtv 
iUtiou  bniUiqg.  Twdan  to  dcirlc  hy  11th  tart. 

JVinc  SttOh  Watu  Govwimeflt  invito  tenders  for  aupply.  delivery, 
a»<l  Inyiag  of  about  29  miles  of  a,aoO-Tule,  three  rore,  leai|-*]i«&lh«l 
cnljje,  toeetlier  with  the  DcovMary  Irou^htng,  fiUing-ia  eoinpoiuMl, 
Ac  Tentler*  (o  KaiU  ay  C^ynuouaioDiiu'  OSicc,  Bridgc-atWet)  Sfdiwy, 
l»y  noon,  March  4. 

Tha  mmuHfali^  of  Akum  (AlbMate,  ^ua)  tcqiiiiie  tciulen  for 
tieetolclji^btliigi  180  lOfcp.  liiapi  tn  wgoiwd  »t  M  pwrtw  wch. 

mnXBBB  BUUKIVBD  AUD  AOOBPfBD. 

The  Metropolittu  AsUlhh- 
tendere  for  thu  electric  ligUuijg 
Itobtrt  tHwmm  k  V«^uky 

bridge  lai-aefUd)  

T.  H.  W»U)«   

<'i>op«r  \  t '  >  ,  .. 

licntiA!..  \  ^^'-tn*    ,  .  ...  . 

<<,  I  uiuLiii-  1 '.%lc)'4on  »V  0  

lK>iini9on,l;eilyD,8tUem  «C<>. 
CooHDlrw  ■ad  OmkiI  CM' 

trael  Co.   

A.  FiwnlKM   

Ud|wl  Mtd  l<M«e    i.m 

Tha  ooBAiltiuK  tngi 


1 


We  arc  iul 

rtreeU  London, 
Oi  ,  <  '  lytoi:,  I  111! 


£4.416 

8.2J0 
8.00D 
7,098 


I ;  wril  have  rccoi\  ail  the  fullowin^ 
1 1  the  Tooling  i'^-c  Aaylum  :— 

T.  Si^utt  Aod«r*on   £ri  :oO 

<1.      C.jok  A.  Co.  ;j,aiX) 

MiiQlcy  *;  Co  „   f,,G2« 

WeKt.ju  \  0>.   5,260 

li,  .1.  i;.Klftev  4.713 
W.  J.  Kr>L-r  A:  <  a.t>92 
N&Uiiual  Kleuiris  WiiiuK<'.i.  1,690 

Leak  Wama...   4  62o 

H«Bi|itouA  Soa*   ...  4,544 

Barlow  KroK.  *  Cte   4.487 

'  e-iliutale  £5,000. 

Tha  following;  tendanlmvtt  been  accepted  t<ythe  l'cml>erioii  I'lban 
Dittllct  CDiincit  — 

1)  lii.ilriK  -Tink«TH  l-imiU-.!    £2,215' 

•;S'  ('r"!!ie  ninl  <ljn»ini/— M.ither  aii-1  I'ktl.,,...  iJSCt 

\  j   .V  111  uliitor«— Tud'T  .Vocuiiiuluiur  Cft..   l,9Sr7 

(4)  .SwitclilKMi^i— UornMU  Mki  SmiLh    4SS 

(fi)  Craaa— CWirick  awl  llitaUa   161 

(6)  CoudueMn— Britiib  Inaulated  Wta  Ca   7.013 

*  Mecli  luic.il  »t'-keM  iiul  iiR'ludfd.    t  Ik'tlUx  engine. 
For(l)  i;  lirtiu  teiiderei),  for  (i)  -M,  for  (3)  k,  for  { I)  16,  forC.-i)  P, 
Mid  (or  (0}  10  flraia.   Tbe  hisbeat  tcadar  for  ( I )  araa  £3.006.  for  (S) 
£  V060b  for  (»)  £ft,»37,  for  (4)  £814,  far  (6)  £MIH  aiidfiv(e)  fUVOlS. 

TIic  liOiiilon  County  Cjutieil  hft«  awcptej  the  tendor  of  Ur.  J. 
S'.rnchaii  for  tbe  work  of  encjvatiun,  vV:c.,  for  the  lampjiUindMdl  to 
be  ]>lacerl  placed  .ilong  tlie  footwiqpB  of  tha  ThamaaAoilMnkimiitt 
ami  tienchea  for  li^-htini;  maio8«t£4TQ.  Thii  waa the  lowett  tender, 
Ike  higkMat  being  £  I  ,r,r^. 

In  ourlaat  issue  the  aco'pted  tender  (that  of  the  I'mon  Cable  Co.) 
for  the  tu]>ply  of  cable  to  Urighton  Corporation  during  the  year 
1!)01  was  ^iven.  There  waa  an  error  (w«  are  informed  by  the 
iiiv:ceisfal  Icn'icrct:^)  in  ibi.'  ammmt  fif  tlii-i  tender,  which  sno^jlti 
have  Ijcen  £13,i)6J,  in-,  il  Tl.ia  latter,  however,  j.  :1a' 

ti;;ur<  ^'iv«'n  in  the  sable  below,  winch  ia  oJficiaL  TmoU'w  were 
sent  in  bv  the  following  firms  :— Cillt mii  i  n  (  .iMo  Com- 
pany, ^\■.  y.  IVnni.'*  &  Cok,  8L  Helens  i;*l)le  (  d.,  Siemens 
Bma.  &  Cl)  ,  liritiili  laniklcA  Wire  Co.,  WiUiitg  Bto*.,  Union 
Cable  C*>  ,  Telegraph  llnnnfaatnrinK  Co ,  W.  T.  Glover  &  Co., 
JobniOB  au<I  Tbillipss  W.  T.  (lenley's  C  iii>mv.  Western  1-Ueettk 
Co.  The  tenders  of  Menr*.  .Siemens  r>r  h.  \;  Ca,  Callender'^ 
Coniimny.  Britieh  Iciulated  Wire  Co.,  Telctrraph  Manufacturing' 
Cir.  W.  T.  Olover  &  Ca,  Johnson  and  PhillijM,  W.  T.  llenle;':* 
t^iiipaJiy,  Wet  IT'-  Klwtric  Co,  W.  F.  I>..:.riis  R  (>,  unl  i=!t.  llelen.s 
t;«ble('o.  wetf  il._  i!  not  in  compluMi  ■  mth  s/nj  CLiiJitnuj  upon 
which  tenilrrii  wnu  inviled,  and  (n  itl:  Uk  .mviiI;  li  tlic  two  limt- 
menti  iru'd  firms)  were  dccliireil  t"  Iw  iii\'iini]MCii9d  by  conditiontt 
which  might  involve  cuoatderabk  additional  co:<t  to  tha  Corporation. 
'Jlurn  tandtnt  wart,  (berafbn,  not  •nteitaincd.  The  two  rcmaiuiug 
tenden,  (how  of  tas  Unim  Oaibla  Oa  and  Meun.  Witting  Bros, 
complied  with  tlie  Corpurution  cunditionp.  and  at  the  nioeting  of  the 
Council  on  Jan.  17  it  y/m  resolved,  on  the  recomtuendalion  of  the 
Lightio"  Mtiiniittee,  that  thu  tender  ol  the  I'nioii  CaUa  CbL,  to 
■apply,  deliver  iind  maintain  the  i|uantitiej  of  cable,  of  thaaevetal 
iilzca  aud  description-i  .^pecitk-d  in  the  .imended  specitication,  iw  may 
Ve  ordered  of  them  by  the  electrical  engineer  during  the  year 
etulioi;  Dec  31,  I9h1,  bf»  .uffi^tf.l.  subje^^t  to  the  apjnoval  of  the 
sutfir-H  )ii.i|,::M  1  hy  r.iiittiu  I'T",  Till.'  fallowing  an  tite  |ffiiee» 
of  cable  siibmitteil  ui  Ua-  l*u  ttmler*  rclvmxi  to  : — 


iiii.  d  rlni  ilii-  kuder  of  Mr.  C.  Iv.  Oritton.  33,  Kin«- 
II,  Wi',  British  representative  of  the  (Irjlwn  Mf^' 
L  ..S.A.,  has  been  accepted  by  the  In  lu  U:h-i-  fu 


a  liHgu  quantity  of  carbonising  coating  for  protecting  iron  anu  sit*l 
used  on  tha  Indian  Btate  railways,  kc,  and  alao  for  quantities  of  « 
preimatioa  calletl  "Oalvanum,"  fur  protecting  iron,  tin  and  wood- 
work. 

Citv  of  London  Union  Districl  ixitumittee  hare  accepted  tbe  tender 
oClUHn.  Flalfoid  &  Son  for  titpplfing  telephonic  communication 
batVMl  the  main  block  of  the  isolation  hoapital,  porter's  lodge,  and 

m*stf-t'i  (on:i/v  at  £V^.  ]  Is.  4d. 

Vireenwiclj  (.uarUmiia  have  now  accepttd  the  tender  of  Al^srs. 
Robert  Dawson  d  Co.,  of  Stalybridge.  for  the  electric  Hgbtiitg  of 
the  Grove  Park  workhouse.  Maeere.  Lea  and  Warten,  whose 
tandar  waa  origin^  aeoaptad,  ham  iritbdi»wn  their  offer,  aa  a 
niiflake  tnu  diieoT<iM  is  their  cttimatv.  The  amount  of  Uesnta. 
Dawxon  A  Co. 'a  tender  i*  f  .">,014. 

Katnworth  District  Council  have  accepted  the  tender  of  the  i'.fiti?h 
We*tingbouse  Co.  for  the  supply  of  eight  (IC-paxseDger  trsmcar 
bodie^  niolora,  undertrucks,  contjollers,  &c.    Thi*  contract 
advertiied  in  mir  is.M:e  of  Dec  21  li-l. 

.  Sjlfoid  CVjrporation  have  acceptel  the  tender  of  Messn.  George 
I  llill  &  Co,  lor  tha  orcrhaad  cqaipnunt  of  alaetrie  tnmwma  at 

I  £n,im. 

I     The  Ifatt  Accumulator  Co.  >  Mil.  liave  fecured  the  contract  for  the 
supply  of  storage  batteries  for  Uie  ijir.ton  (Snrrey)  electricity  works. 

I     Bristol  Klvctricsil  committee  have  accepted  the  tender  of  Mc'sia. 
Stevcn.^on  &  Son  for  tanks  fur  the  Avnnbank  ckttricity  works. 

Southampton  Corporulim  hu\r  utcejited  the  offer  of  Me^iin; 
S.     d«  Ferra&ti  (Ltd.)  for  a  ^i  ja&w,  steam  alternator  at  £3,O0u. 

^  BUSINESS  NOTICES. 

Mcurs.  W.  S.  Uiirgeaat  and  J.  II.  Watt  (trading  as  tbe  TlumM 
,  Electric  aud  i^te.tm  Launch  Co  ),.Strand-an'the-Gi«eo,  Cluawtcfc,han 
I  diiKllfed  parlnerahip. 

^^r.  Herliert  Lindley  (late  of  Hrowett,  Liodley  ft  Co,  Ltd.)  hm 
arceptetl  the  position  of  general  manager  to  Galloways  Limited. 
I  Mancbnter.  who  are  taking  np  tb«  cooatmetioa  of  kigh-i^d 
I  evgima  Ibr  daetria  lighUBg  waric> 

I  BANEBTTFTOIEa,  LIQUIDATIORS,  fto. 

Jfr.  W.  It.  I'eat,  rcceirer  and  ioMm;>er  of  Kistoo,  Andetiob  And 
I  Ooolden  (Ltd.),  3,  Lotbbury,  I<uudou,  K.C,,  anttottaai  thai  oa 
Jan.  :!3  he  retired  Cfon  paiiiwaiott  a(  the  eaai{iaBy^in»k%«ludi 
are  now  being  earned  on  bv  tha  new  ooimaiur— Meiti&  EiafeM 

'  A  Co.  (Ltd.). 

We  learn  tluit  the  scheme  for  the  tcaoiutroatiott  of  tbe  above  com- 

ynrty  pMvMes  ib-nt  i-erfaiti  ft«»4»t»  are  excludeil  from  tin-  ni!r-  the 
111  A'  niiii|iiiiiy  fill  till'  [  urjidHe  (..(  (viyiiiL.'  a  ija.'«h  dividL-;iil  l<i  the 
unsecured  cieJiti  i'i.  'I'tien-  ii'«,clii  cousmt  ol  a  dividend  to  I'C  rsccived 
from  the  eatate  ol  11  T.  tl  -  dey,  on  .in  admitted  claim  for  brrnclt  of 
contract,  and  a  claim  against  the  lladdenham  Level  C»mmi!»ioneni 
for  £3,400,  which  ia  at  prcfent  tbe  anbject  of  arbitration.  As  toon 
aa  these  aeaeta  liavo  bean  realiBed  a  auih  dividend  will  be  paid  to  tha 
j  nnsecured  creditors.  In  addition  to  the  above,  the  li<|iudatorrcceim 
I  from  the  purchasing  company  (Meaaif.  BastOB  k  C*,  Ltd.)  4S,O00 
onliiiiry  ^^lares  of  £1  each,  which  have,  under  the  .'cliemaof  rccOB- 
sti  ucli  '11,  tii  be  retaioed  bv  the  liijuidator  fi>r  two  ycara.  and  wili« 
thereafter,  be  realised  and  t'n-  iirocecl.'  divided  amongst  tbe 
utisixurcd  creditors. 

Under  the  term«  of  the  purciiase  agreement  debts  due  to 
Mr.  Peat,  a«  rei  eiver  to  the  old  firm,  arc  payable  to  Easton  »S;  Co., 
who  will  diK'liar;;e  all  debts,  liabilities  ,Vnd  obligation.s  of  the 
rveciver.  Mr.  V.  I'ercival  WiUou,  joint  manager  of  the  new  csm- 
|>any,  aunnano^  that  the  bii'^iuess  la  taken  oraras  a  going  concern, 
and  tlut  all  cumat  contracii  will  l<e  duly  cieented.  7he  new  com> 
]iany  aciiuiroi  the  old  biHine^s,  together  with  tbo  wanfta,  macfaineOt 
pttenta  and  patterns,  and,  aftt  r  lull  and  fatUfactory  iarcitii 
by  Prof.  J.  A.  Kwing,  ha-s  further  secured  the  sole  liccfieefwl 
Britain  nnd  the  Colonies  for  tbe  roanul'acltire  of  engines,  super- 
heal',  i-,  i  i';/aomi'*cr9  and  other  apparatus  under  the  Schim  li  [•  iii  uta 
for  thi'  .;ttlL'(ition  of  liighlv  superheated  »teain.  The  variona 
braiii'lii  s  if  rii^ineering  work  carried  on  by  the  oM  fLim  will  ba 
continued,  and  the  staff  and  ottieialt  are  retained. 


liiiinHTifv  Ctnmni'nm  Caua  TmttMM^amhwfl  prSee  per  mitt. 
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Meaen.  I^ewix  aoJ  Ernett  Benjamio,  tnuiiii);  u  Johmtone, 
IkDjiunin  &  Co,  elcctiical  cleitkr*  and  miiUMr&ciureni,  10,  Aicham- 
street,  Kentish  Town,  Ljudon,  N.W.,  rcctnl.ly  called  a  pri\-ate 
nieetine  of  their  creditor^  when  it  wa»  rmolved  that  the  estate 
should  b«  wuund-u|>  in  bankruptcy.  The  following  arc  amongst  the 
creditors  :  — 

Cn  <\n  ICubliiHwnKiilx  Dr.  CaMinr  kCo  £111  12  8 

U/j»rn  Wrillw  £867  10   8   ChrinU.  A  Co   109  18  0 

liriUoDM  KuUxir  Co.      643  11    8    A.  W.  Kichardwn    97  18  6 

Sr.  HelcDtCkbl*  Co.  ...  665  15   8    Kr«.loriek  Hmith    Co...    94   1  0 

\V*»tem  Klectric  Co.  ...  547   0  10   SiksrtownCo   91   4  1 

Shropthire  Iron  Co.  ...  296   0   9    Frwer  and  Kr»««r    91    0  0 

Ijutil   uud  .S«i>   Kabel  J»hnii<jn  and  rhillip«   ..    83    1  2 

<aewlUclui(t   2^9  19   9    Huopcr'aTolrgriph  Wka.    82  16  6 

ltA<DMUn,  CammJkCo.  263   8   6   <  imrAil  r«l>iog.  Jud.    .     74    0  0 

Kllmtt  Bri»    221   h   1    Nurtheni  Kle. .  Wire  C...    67  17  6 

T.  IU>1tan    SnD»    213  15  6   |-h<»pbur  Bn>uxe  Co.  ...    66   2  6 

AocjeUVuleUubberCo.  188   9    1    I).  K.  Tayler  A  Co   49   0  3 

Ann*  &  Co   170   3   8    IUtM  Mwley  A  Son.      45   0  0 

HedileuheiuHr  Kupfer-  Mmintiwli  A  Ci   29  16  3 

werke    161    111  Soooenthal  A  < '  j.    28   0  7 

H»»kin»ACo   144  15  3   CnMK|>«rk  Co.    19  19  11 

r.  A  W.  UiioLellui  A  Co.  140  12   2    Wilkiiu,  Cimpbell  A  ^V.    13   9  4 

Back  and  H>in»ijn   124  16  8 

Tlie  i'>t>]  liabilitien  are  gireii  »»  £8.472,  and  asieta  nl  £5,800. 

A  meeting  of  the  Midland  Elcctlicul  and  (iencral  En|{iiiecrtnf;  d). 
(Ltd.)  will  te  held  at  20,  Fletclur  gatc,  Nottingham,  on  Fel).  20,  to 
receive  an  account  of  the  wiiMliog-up.  Mr.  W.  B.  Winuicott  i.^ 
liquidator. 

In  the  bankruptcy  of  S.  G  Trc-heimc  and  A.  11.  Cruuip  (trailing 
as  Trebeariie,  Son  and  Crum|ij,  cleclricjl  engineer*  and  contrtclors, 
1B5,  Fenchiirch-itrert.  the  Iruotcc  (.Mr.  11.  T.  KorlOD,  U,  Old  Jewry- 
chambcii',  London,  E.C.)  hu  been  relcaicd. 

C.  W.  Garrett  and  O.  K.  Hed-^n  ftrading  as  O  W.  Uarton  &  Ca), 
electrical  enKinovni,  Ac.,  41,  John's  road,  Clapham,  Loadoo, 
S.\y.,  have  been  ndjudicated  baDkriipts. 

A  receiving  order  w4.->  nmde  at  Le«ds  on  Tuesday  against  Tom 
Arthur  Flatner,  electrical  engineer,  iW,  Meanwood-road,  lately 
tta<liDg  at  the  I'^rk  Eleutrica*.  Worku,  Speedwell  street,  Leeds. 


S&Ies  by  Auction.— Mriunii.  Wlieatky  Kirk.  Price  &  Co.  noUfy  the 
i«ale  by  auction  on  Tuesday  «oi|  \VedD«idav,  Keb.  .'>  and  6,  upon  the 
workf  prcmi«e4  Iltunch  of  Vennion-yard,  Broik-slrect,  l/>adon,  W., 
of  tlic  entire  cnntents  of  the  work*.  I)<:ttiU  of  the  plant,  machinery, 
apiKtra'us  and  accesnrlei  iucludel  in  this  sale  are  given  in  an  ndver- 
tifemeut.  Cntalovnoii  are  now  rea<ly  and  can  be  obtained  of  the 
auctioneer',  40,  VValling-etrect,  l/')ndon,  K  (.' ,  and  Albert-itinare, 
Muncbealer. 

MeMnt.  Whentley  Kirk,  I'rice  Co.  will,  at  the  conclusion  of  the 
above  sale  on  Wednecday,  Feb.  (S,  offer  for  dispo«al  in  one  lot  a  fine 
32  N.H.r.  Croaaley  gas  engine,  having  two  cylinders,  two  Hywheela, 
auxiliary  atartinj  engine,  and  a  complete  D-iwaon  gas-producing 
plant.  Some  farther  particnlars  will  be  found  in  an  atlvcrtisement, 
ami  catalogues  now  ready  give  additional  information. 

Ah  announced  in  an  idvertiaement,Mex>r!i.  Percy  Huidleston  &  Co  , 
in  conjunction  with  ilefsni.  Noruiin  and  Ilowen,  will  «ell  by  auction 
on  the  premises,  C5,  South  Audley-atreet,  London,  W.,  on  Feb.  12 
and  13  (tlie  fixturvf  and  fittings  on  Feb.  in),  at  one  o'clock  prompt, 
the  vnlnablc  etock  and  plant  of  an  electrical  engineer  and  lamp 
manufuclurcr.  CutaloKUra  may  be  obtained  from  Mrsfrs.  Percy 
Iluddleaton  &  Co,  72,  Fin«l>ury-i>avemcnt,  EC,  or  of  McsBrs. 
Norman  and  Bowen,  Alderrgate-strcct,  E.C.,  London,  and  on 
the  premi.3eB. 

PUnt  for  Sale.— Mv!**^!.  Wake  and  C.irr,  123,  Victoria-road, 
Darlington,  have  fur  .Hale  four  «ets  of  vertical  marine-type  triplo- 
ex|>aniiiun  engines.  An  atlvertiseinent  gives  aiiditinnal  iniormation, 
and  further  paiticulars  can  be  obtained  from  .M(e.-«i-a.  Wake  and  Carr. 
li.irlington,  or  Mr.  Tho*.  W.  Ward,  Sheffield. 

An  advertisement  alto  contains  tome  particulars  of  eight  large 
locomotive  lioilers  which  are  lor  sale.  Applications  to  Meiuir*.  Wake 
and  Carr,  Darlington,  or  to  Ur.  Thos.  W.  Ward,  Shellield. 

The  Bri>;hton  Lighting  committee  have  for  sale  two  continuons- 
corrent,  niotor-<Iriven  alternators.  Home  further  particnlara  are 
given  in  an  advcrtiwrnent,  and  the  pl.int  mav  be  inspected  at  any 
time  by  appointment  with  the  engineer  (Mr.  John  Christiey.  Offers 
to  munagcr,  electricity  uurks,  Xorth-road,  Brighton,  by  23rd  inat. 

Bosineas  for  Sals.  -An  old-cslabliahed  electrical  engineering 
busincfls  is  adverti^d  for  «ale,  for  which  a  sum  of  about  £3,000  cash  is 
r<:c|uirBd.  The  sole  agent  is  Mr.  II.  W.  Smith,  7,  Fcatlieistone- 
bmlding>,  Ik-dfonJ-row,  London,  W.C. 

Electrical  Measnring  Instrnment  List.— A  useful  list  of  watt- 
meters, ohmmulerf,  ammeters  roltmuteris  gulvanomoters,  bridges 
and  recording  instramenta  it  just  issued  by  Mcasra.  Everett, 
Edgcuml>e  &  Co.,  S2,  CharteThouse-i>>|uare,  Ix>ndun,  KC. 

"  Jackson-Mensin; ''  Arc  Lamps.— A  neat  pocket  li.st  of 
"  Jockson-Meosing  "  jtatent  arc  lamps  reaehrs  us  fiom  Messrs.  P.  B. 


Jackson  &  Co ,  Salford  II  dling  Mills,  Manchester.  Severil  types  of 
lamps  arc  shown. 

"  Universal''  Motors.— Me.ii9TS.  R.  W.  Blaek«ell&  Co.,  ni), City- 
mad,  I/>ndrin,  KC,  have  issued  a  pamphlet  describing  various  types 
of  "  I'niver^al motors.  These  motors  are  made  from  !\rd.  to  75  h.p, 
open  or  encIiiMd,  shunt,  series  or  compound-wound.  Copies  of  the 
liat  can  be  obtained  on  application. 

Condenaiiig  Apparatiu  and  Cooling  Towers.— A  well  illus- 
trated list  of  condemiing  machinery,  fen.,  can  Ije  obtained  of  the 
Wheeler  Condenser  and  Kngineering  Co.,  179,  Oueen  Victoria- 
street,  London.  E.C.  A  numlier  of  ini-tallations  carried  out  by  the 
com]«ny  are  brietly  described.    Our  illustration  shows  the  reclnn- 


gular  pattern  Whtelcr  sLoiidard  condenser,  mounted  over  conibineil 
air  and  cirvulatin;^  pump.  Man v  of  the  illnktrations  in  the  {Kimphlet 
refer  directly  to  forms  of  Wheeler  condenseiV'  specially  dcsigui-d  for 
electricity  generating  work.-*,  while  others  &liow  these  luochine*  with 
the  piniips  electrically  driven. 

Oaleadara  — .\  n>3at  hinging  pad  calendar  stami>ed  out  in  the 
tht\ie  of  an  "  Ediswan  "  bulb  and  iioMer  reaches  us  from  the  E  li^on 
and  Swan  Ca  It  is  very  cITectire  both  as  an  a Ivertiscmcnt  and  as 
a  calendar. 

Exports  of  Electrical  Apparatus  and  Material.— The  (oil  owing 
list  gives  otUcial  particnl^rs  of  the  exit  trt-t  of  Hriljish  manufuctured 
electrical  apparatus  and  material  (including  telegraph  and  t;le]jhone 
wire  and  material,  but  not  including  electrical  instruments  or 
machines,  which  are  not  separately  specified)  from  Jan.  23  to  Jan.  Si), 
with  the  ports  of  destination  :  — 

ii/rira  -.Mrx»mlri».  £50  ;  Cafw  T..»-D,  £40:  DurbM,  £77  ;  K»>.l  I^.u- 
don,  £615;  I'.irt  Kliutieth,  £45.  ArinUiiui —Uwno*  ,\yic..  £493. 
Atittratruia — Adelaide.  £187  (telegraph  material} :  AuckUnd,  £122  :  Uri*- 
Uuvr.  £46:  Kn'iiaatl*,  £40:  Hobarl,  £107;  Newcastle.  £3S :  IVrlh, 
£4.092:  S.vdnoy,  £760;  W<<lliii|;toii,  £5t.  £</yium— •  litcnd,  £711. 
Hritiih  'rii/nnii — Dcmerani,  £55.  t'Ai/i  — Va1i>ar»i»i>,  £23Si  CAina  — 
Shanghai,  £8.  CiV»iwiiu  S;koUM,  £337  (telegraph  mnt'-rUI;.  Dmui'irl  — 
(.^^penbageii.  £173  (t«lr^ph  wirtii.  (/rmuiity— Hamburg,  £860 
(iurludini;  £800  telrgrapb  material),  liikr-iltar.  SM.  llaUanA-  .Vmater- 
dam,  £115.  limy)  A'on<i.  £40.  /ncfio— llombaT.  £24:  Calcutta,  £70. 
y<i/>an-N'a|{iuuki,  £Z2'H)  («lef;raph  cable  .  MatUi—£ll\  ((elefraph 
raat«ria]  .  Spnin  lluck^,  £27.  ItVw  /r../»<i— Triiiida.1.  £77.  Total 
£11359.  against  £25,522  in  the  corrcB|>0Dding  sreek  last  year  (Jan.  2)  tu 
Jan.  30). 


Cheap  Telephony. — The  toll  or  message  rate  system  of 
charging  nnd  the  employment  of  party  lines  is  extending 
rapidly  in  conneclioii  with  the  Nsitional  Telephone  Co.'s 
provincial  exchanguj.  Tbo  three  tsriff  system^- unlicnitcd 
hervice  rate,  meHsage  rate,  and  party-line  rate — are  analogous 
to  the  three  methods  of  transportation.  A  rich  man  has  his 
own  carria;;e  and  subscribes  for  an  unlimited  service  ;  others 
may  find  it  more  economical  to  employ  cabs  and  pay  for 
every  journey  separately,  just  as  they  pay  for  each  message 
on  the  mcssago  rate ;  and  the  poorer  man,  who  travels  in 
omnibuses,  may  make  nse  ot  the  "  party-line  "  system,  in 
conjunction  with  bis  neighbours,  and  thus  have  a  cheaper, 
less  freqaent,  and  slower  service. 


Digitized  by  Google 


562 


THE  £LBOIBICIAN»  F£BRUABY  1,  1901. 


PATENT  RECORD. 


kit     Utn    ''tu(.-M    t-r   f.'ii)    jMir-l  1/   1)1   Mtislw.  J.   «:.    CllAi'MASC  A  C.I. 

CA<*r(<mi  PaKnt  Agtntt,  ffj  H>,  Chancfrf  Uat,  H'.C./rw  wAum  anyoraii- 
•U*  <n/iiriiffaii     MiiiiwriM  wU  Arimlii  Jtawiiib       iVwU  Mmi$ 

APPLICATIONS  FOR  PATENTS. 

until  ■i  flrr       .i-,v;:,'M-r  I-/  lU   iriVff        i  v-  .ti'/jii.    Tht  namr$  tcMin 

parmtlteiet  art  tho»e  0/  commii.rik:U^irt  vf  mitntimt,  WAcn  temfi^  tftti- 
fWiflBn  ■IIOMj|lllttll  afflication,  an  otUrM  it  iflbtriL 

N  vvcmW  £7,  190a 
21,449.  Tii«  UniTtsll  TiluinuN  lto'jMiiN  0(.  (LtI'.).    ),<iii(l'Hi.  lm|>n>»e- 

meuU  iti  iiitci I uptiiig  devico  i^-i  elo.-lric  ciiouitSL    (K«  \V,  lUcr, 

jWi.,  Ubite^l  States,)* 
31,4601.  Tbi  BwTi»it  Thumv:)X-Hcii  sTox  <  '(>.  (Lti>.V    Loiulon.  Iai|iin>v«. 

meiilK  ill  melboJa 'j(  traiufuicn'ia':  1  t«'  iiaUng dvcliic  cuiienC". 

i  .l.  K.  \V.H,l|>i  Ul|!e,  riiiLttl  Sut.  »  ■ 
21,467.  S.  0.  Bhowx.    1.  ii  liHi.     lDi|iv.>»*iiimt«  in  ulpjihtmy  nnl  U-lr- 

21,4691  J.  Sacb*.   Lomtoii.    lmpi  >'rcm»Dtatn  aifot/ cutuuU  (or  dvctric 
ciraitta.* 

21,460.  J.  SaCB«i     lyiiHl'iti.     Impt^'vetnenU  itt  H^lUltm  WTCltcn  lor 

ufntjr  cutoUU  f"r<  li-clric  rircuit*.'* 


ill  or 


A.  H.  BsMiu.  laaiitm.  Ad 
to  ranavinc  MNiir-tIifa«lBl 


eeni  luMk-boMen.' 

^talttig  tA  •wUcImi  for 


21,478.  J.  )l.  KvRKRR  aivd  .1.  .\.  RuiM). 

81,486.  H.  T.  Con.iN.  .A.  'I-.  Oiimw, 

iin|>roveil  •|i)ili»ii<rc 
iJsin]nnk'  ring'  from  c'c  ctrie 
21,490.  U.  l.tiiMiiOr-K.  l^'iidoD. 
uw  in  <  l'-«!ric  circuitn. 

N"ovitulMr28.  19C0. 
21,497,  fl.  H  iimivrt-  of  f»i..  firm  .>f  1),  Vi.iiii(-  k  <'<:    l.oii<l-,n.  Tmr'ovM. 

if^  : '  Lvtnij  ■."  an  t'l<-cli*^U  tic  pioo-nn  mul  appirat     f  [  t:i 
UuLuH'iii  I'i  iiu'iallifi-r  iu't  on  *  utd  Kubataiicct  {<4'  tti<'  •  xtractinn 
lit  pn-L'iiiua  (DctAl*  IbenTlrnm.  (A.  i'.  Ltirvin,  Uuitad  HMmu) 
A.  Watsor.   Rirmingfaain.   Im|>r»Teaieato  io  •kclrial  airitdHH. 
o.  KiiMi'KK.   ikrlMi.   linpnwiiiMBtainalntria  Mil. 
J.  Mattiikw:<  And  w.  iiAviaa    BiraalniiiviB.    ln|mi«BmMiM  lii 
clfctr<>1}(icAl  uppanttua. 

A.  i.  BocLT.  London.  Iiiipr"v<'ui<'iit*  ii>  or  rt'Uliiii(  t'>  pUI>'<  Tit 
el^iMric  twitt.rifj  ..r  0>e  like.  \\\ .  .1.  .Iiicki'in.  I  iiilcrl  SiUct.,* 
A.  VV.  11anc<xx,  J.  I.BloHi'>.<<,  Bil  l  K.  Hai'Rini;.  I/Hidoib  It)- 
pr"vem*ril«  in  '>r  rel»tiii>;  (1.  ovi-rho'l  trolli-y  wires  or  comlMtgn 
for  .  '.ft  ^rI_  tr»ctii«i,  .ivrrli.-»d  i-loctric  cabU  j  or  the  Uktu  « 
1<  I>  ^imjf.iis,.  l.<'nd<in.  '-uprovr-oioiiti  in  t)ic  muiH&atUM  at 
wirv  ttripa  *iul  tb*  likr  bgr  t-k'CtriiMlcpuiitiaii. 

aj566k  C  A.  THi  WfUMoi.  LMdm.  lufroivmntt  In  acmmiitotm 


iiitlMtriatl  fw*  dittribw- 


21.501. 
111,617. 
21,663. 

81,638. 

21,640. 

81,647 


21,6781.  A.  NimiiMii.  LmAm.  InpnfMwntt    alMlrie  UllfpiHihf. 

XMfnbcrlSlilSQOl 
21,678.  VV.  ,1.  Vmm.  Loaidoa.  Kg«|««d  •witch  and  eiitntlooiBUMd. 
21,665.  A.  lliitiMA  Mtw.  AaimpraTCdiif»||WB4fordiietria«m  or 

other  motor  »ehlele. 
21^16l  E.  .A.  •  'ii.\MnEn.<L   lAiidmi.  Imi'roveiMBtliBttelWlMtJoiDlitaf 

metallic  iclwrBph  ud  like  pohst. 
21.617.     K.  /.iHMiM.  LMto.  Inimti 

lion  iir  twitchbcudt. 
81,639.        n   II.  l)i;tBELi-    I.aadoii.    Ini|ir<>tr«taents  in  nod  conofctrd 

with  ri3Mn9  fof  th«  convrniion  «f  rlectrioal  enerfry  derived  from 

a  §i>urc«  of  direct  irurrent  intu  TaryiDR  or  alternaliug  cuiTent^. 
2I,64&  J.  C.  A.  AV.vni).   I.iitidoo.   linpmrrm«Dt<  relntiiif;  toeleclric  (UMii.* 
81,614.  H.  R.  Kk-vt.    f.nndi>n.    ItDpru»em»nt«  in  «y»Wto«  of  elMtrii?iil 

diUrihutiou.   lOaU  apttJitd  tar  under  I'ateiiU,  ite.,  Aet,  188S, 

tee.  va.  May  1,  igOO^lmoBtbteaf  afplicati  'ii  io  Unitad  SMca.) 
81,64».  CuAui^  CBAPKAir  *  Ca  (Ln.)  mkI  A.  U  Fbttma.  X«Bd«n. 

lotfnmnnato  io  ud  nlatiBs  t»  dccula  Miilcht*.* 

»aHintMr«M«OQ. 
81^.  t;.  11.  loK.   IlirningbMii.  EtaplasirriogMdtrlipraiMUfeiltiiw 

anil  abadn, 

2l,i669.  &  Hau.    Maa«h«tt«r.  An  Ittpiond  nBictar  far  aketrie  or 

uther  lighta. 

21,671k  J.  «  'AurHEij.,  A.  BlU>,  and  A.  B.  Bl.\cninui.  Blwllalii.  Impure. 
m«iiu  ill  (lie  meth-Kl  of  »upp<}irtiiig«laslilamoton  directly  con. 
iiected  lo  axl«<  •  f  cut  >  or  motives  fur  electric  rnilw'iij »  "r 
IrAiiiwaya. 

21.700,  L.  SraitNit.  I.on.ion 

United  SUtesi)* 

81.701,  I..  STCNitK.  London 

Uuitad  Stetea.)* 
81,788.  Tea  RartiSR  Ti(n]t.viN-ll>ir 

infill*  in  ofi^-mflTi;;'  'vii 

21,703. 


1  iu[>ro\  emenla  iti  (eleplioiiy.  r!,  II.  Fowler, 
ituprovement*  in  ioleph<'iiy.    S.  B.  FowIer, 


(LtB.).  lyondon.  Improve- 
:ii\Lir«uen.    (W.  le  H.  Kmtnet, 


Tbe  BRiTiiH  TKoanon-Uoi  sroN  Ca  (Ltd.).  iMiHion.  Improre- 
aorta  ill  vatnai  «(  clcabigal  diatrilratiM  (X.  Fkmiuf,  Unitail 

21,78*.  Tim  BniTtsii  Tniim>Iioginai  Oa.(Lm).  liwdon.  Intnwra- 
RienU  ill  arttana  flf  «lKtrical  dbtrihitioa.  (K.  J.  Bm,  VaHad 


81,716.  C.  Ourn.  Londoo.  lanfravMBaBta  is,  tad  Ik  tta 

md  omutnieUan  of  ai«  1hb|ii. 

21.722.  G.  K.  Hmi  Dia.    Uverpoull    Imiirovenieula  in.  or  relating  to 
trolly  wire  and  other  niodueloni  for  eWlric  traction. 

21  7J2  Sipvp'sn  I!hi\s.  (I.rn.     I/«nd!>ii.    MetlioJ  of  auloBMttnlif 

•  utLMj;  out  nuin  cmlintorn  <f  pi>\Tcrfiil  r-lectrieal  wnaata^ 
.Sieoivni  and  lUUke,  AkMio  (.<e»rilKlwtfl,  timuao;.)* 

81,7Hu  A.  II.  UiM..   Umdoo.  liunutaumitB io  apfM**"*  twf  «iac«ri<»lly 
lighting  railinqr  tntoK 

2I.74QL  W.  LAWuna'DAVtiB  aul  X  Soian.  Laodaa.  laqiraftaitnl*  in 
dynmi-«lcc4rie  inacbinea. 

IWenititrl,  IflflOL 

21.759.     c'on  l'):ll  •  '.  .LI.^.   I..<iu1uii,  Aa  iBfruTad  proatu  for  tilt cieabw- 

il€|>»ition  >■(  miiiil-. 
31,804.  C.  .V.  ri..Miiv  i^<-.   l.'ii  I  >n.   l-iipr  -KtMBfwt*  i»  tlia  iiwiialwlanr 

of  etectrtH:al  in-'utiiling  muterwJj*. 
21,806.  r.  .M<  Cru.ot  oM,    I.  vt  rpaol.    lai{ir,)V«DMl«  in  «r  icUtiac  to 

ir  >lleyii.  awitclio.  nii  i  criaiiDBt  UM in coniiatliiai  wllltweruad 

wirna  foi  cl'cli  ic  Iraetitai. 
21,812.  L.  W  .  KimtiK'x,   Londuu.  InpcoMocnta Id  and  rdatiog  to al«e- 

trie  aic  lamps.* 

21,31&  T.  J.  FlBKT.  J.'iid.'ii.  ioiprotremeotalDandralaliiigtoaimata'f* 
•ud iuductorf .  (A.'.gciseiiM.-  KItiitrieiUtaOatellactiaft,  (•^^rautur.,* 


8d. 


SPEOIFIGiLIIONS  PUBUBHED. 
Konr^SgtiUmilimttim now  U  ubtaiaad  a*  tta  ml 


16  8ft:1. 
18.061. 
22,M9. 


1890. 

i;icjtri-:il  traD^iformrra. 
Klectiic  raiiaaja  oo  closed  coaduit  (jaUius. 
Elaetrie  tramwajni  or  railwafa  od  tbe  alotttd 


rem  In 

UCWSB. 

qretam. 

UuDDaiii).    CutitroUiri;  arrungemeiiU  fur  »irltclies  ftir  ilire-rt  driven 
cfige  liDif>tA  aod  K»"nf!ral  rlectri^r  and  m^>U>r  work, 
lliiiyi  and  HfST.    .Swilchea  fur  u<o  with  rhointaU  forntarliii);  and 
contntllinK  elwtric  motiwn  for  lift*  or  the  like. 
23,313.  WmyHT  iXB  Mltuai.  Kuu.tiuc  Tbust  Ou,  (Lia)  Kloiirfljiic 


23.111. 
23.153. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Eastern  Telegraph  Co.  (Ltd ). 

The  (iftyncvenlh  lulf  yearly  i)r*lin»ry  general  meptiii;  of  lliia  emu. 
p<woy  wa»  hel  l  on  M.^.d.iv.  The  chair  waa  tak'.-n  by  Sir  JOHS  WuI-CR 
ItlUHT,  K.C.I). 

The  SEfKKTARY  read  llie  notice  conveuiiig  the  titeliai.-. 

The  niAlUMAN  aail:  l.>di-i  an.l  K<tiller„rn  :•  :  ■  .  ct.m- 
uencv  the  foriaal  bu'ttnau  of  itis  day  I  desire  to  make  a  fo  ir 
rtntrka  an  tte  paaaliv  pMitlaD  io  which  «•  Had  owatlm.  Wa 

■ro  mectiiiK  uivwr  •  coaililtun  of  g1.n)ni.  fer   wv   iiavv  etperi- 

encfd  n  great  national  loin  in  llie  death  of  our  li«>lovtd  Qiiaen.  and 
no  public  uji  eiiiig,  I  think,  can  take  place  nithout  that  fact  lieiag  preaent 
t  -  til?  min  1i  i.f  iM.  It  i,  •  only  a  niitl'.nnl  |o.«.  Ijut  I  tliiiik  uc  m.iy 
-  !'i  >t  t  I  .1  .f  u.  it  i.  .1:  instance  of  private  and  peraonal  l^mvr 
Uiuul,  Ti.  :  I  i.iUir  1^  i>r<mght  bome  to  the  telegiHpU  oompuueii  in  a 
■(•ecial  nay .  aeeiuK  t  hat  it  baa  faaon  our  bunaaaa,  boui  bj  ni|||h.t  and  by  day, 
to  fornMrd  tdeKranir  relating  to  tlii«  mi  tulijaet  over  our  wira  to  every 
part  of  the  woi  i  J.  Tl.  w  fclrgramawcreiii  tbe  fiml  ^n^lanc^■  noteaof  warniut; 
and  they  loon  io uni-  uitttera  of  deep  iinxiety.  W>  then  ti'lexnk)>lie<t 
llicker«  of  liopi-.  an<i  at  ia»t  of  de.«pjir  :  liiully,  we  are  now  enga^d  in  teUiij^j 
(be  whole  of  tho  world  -f  tho  arr^tuKcinenta  for  the  fiioenl  of  our  lieloved 
ljueen.  Thus  it  BC*mfl  thai  tele(jra»h  coini-iiMi—  arc  tni.\«>d  up  in  thia  m»l  tor 
in  Ji  peculiarly  intinutr.  way,  unci  that  in  ree|iect  rtf  it  we  occiipy  noV 
merely  the  |i.Hiii<jii  of  a  ho.ly  of  shartfhoMera,  hot  thii'.  no  fulbl  k'rr-kt 
nii'i'^iial  dutirn.    We  are  in  lonrh  with  e^ory  parr  ■  '  i:n»  .  1       And  wt^ 

knit  t«j;elher  our  loloniw  iind  ileprmk'ni  ies  ill       i  l   j  ■'  i|  <l  iE;.y 

bow  deeply  cmybody  tlirougbuut  ilt«  nm-lil  ban  apjimioteil  uur  great 
<liiaaB.  W*  Jagk  in  vain  tlvonf^  the  ptgi*  of  htf tmy  t  o  find  •oyooa  «Im 
Ml  \ma  to  animntly  KTCtcd,  ami  wlio  bivi  fultiltnl  b«r  daiten  to  Hir 
natioD  io  ••uch  an  extr.trird!narll_v  wholo  iMjurtcil  w»y.  .She  wnj  wi'^e. 
ateadf»"t.  *nd  eii»rien<ed  in  all  inalti-iA  of  Svit-,  slid,  further,  »!ic  wa* 
c<nnp!f?tely  national  iin<l  •*vroj:.\thrtic  with  her  pr  [iIp  jn  all  their  joya  iwid 
rr  iw<.  Theie  were  h<^r  <,ii»litir»,  la  lice  un  l  j.'uLloaneu,  a»  a  iinm»n;!i 
add  a  <|ueeo  ;  but  wwds  vkould  (41I  ituybody  who  atteiupted  todojuttice 
to  her  primte  Tirtoeai  Thxif  mm  aipiriMMcd  by  tliia  oMintry  tut  mar4 
than  60  yaanr,  and  aha  baoune  mora  bdarcd,  nura  rercred,  and  owre 
ajipreciHted  ai  yeara  went  on,  ;dilii>UKh  at  no  time  of  lirr  Iumk  life  wa^  die 
other  lhau  the  bcluvril  ruler  of  iheae  counlrie..  She  wax  luviiic  lu  brr 
5}  cu|ttthy  with  the  truublf.i  bcilb  of  indiviiluat,  and  of  jynblii:  boilie.^,  iind 
«he  Wiit  u  woEiutn  who  wiu  Iu4it  deepl.^  rrliicinu*,  Wc  l^vtk  b.iok  on  heraa 
one  of  ll.u  Ik^I  of  w.vc^,  the  ljr*t  of  niuiher>.  and  the  niiiat  niniTne  friend 
that  h««  ever  Iwm  kn  iwn  to  ix  rupy  a  public  p^iition.  Thrse  were  tier 
great  <|a«litte»  a»  a  woniui,  and  we  t'lnnol  help  thiokiu^'  that  m  hnve  loit 
tto  m<nt  rvnowni'*!  an-l  mo«t  revere*!  pereon  who  likH  ever  bc«n  known  in 
the  bieory  of  the  civili^cl  wmiIJ.  Slio  wafi  loved  and  veaeratiM  a»  the 
luf;bent  lady  ymr  Cgrnffciirc  in  tbe  wbuiv  »urh),  aitd  alte  naaUi  ua  all,  kM'Jt 
iudi\  (dually  and  aaHiatiaiif,  tiwe  trua  itoihcr  of  ber  pao^a.  I  Hqifiaia  «l 
will  be  K'ven  to  Dooa  of  Di  Io  look  on  her  like  aflatii.  Wblia  iraar» 
•U  tibaokful  for  wtiat  I1.11  k  me  by,  and  grateful  for  the  bmefiu  which  we 
,haea  tooeivetl  during  the  l«nefi?eut  reigo  of  t^uwii  Victjri.i,  wo  are  at  the 
aima  tioM,  at  tbi«  maoianl,  thinkfiil  tikas  tba  King  wbo  tuoendt  bee 
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■  the  p€r»on*g«  that  he  i*.  Irivc  kn  ^wTi  him       rh-'  rrinrc-  f 

■nil  be  lias  etiilnred  himaeit  to  the  whui«  oi  ttra  {leu)"'*  thu  uaticni.  Ws 
mar  mj,  tlieii,  thnl  vrc  liave  lucMt  eupr«Die  oonfidence  iu  the  sod  of 
fUcli  a  father  and  nf  tuch  a  muilicr.  He  U  not  oDly  ooe  of  the  nuiat 
poyniar  men  in  the  niiHil,  hut  he  in  highly  expcrieiicr.'d  in  public  bu»lD«a«. 
kM  orinduoteil  manjr  very  important  mitlten)  with  the  ni'xt  onMpicuou* 

(in.^  trp  n!l  V;?i       ih^*   he  htv*  Vi'Tl  riiilr.wM  ^y  l*n:)'.  i'lr'i  ;:r  wilhi 
".orv  -'M.'i'  Hp         -h-  *n  in  1 1 i i        wiijh  Inn  i'lciit  :o\r-  fiT 

the  peo|t)a.  lie  hiu  been  at  the  head  oi  all  great  charitatde  work*,  and 
thwe  tm»  tewt  no  matt bt  toiiiiliiiif  thiiiillkii  af  thw  eaiatry  tirt  hM  nat 
liad  III*  eordiil,  aanadoaa,  and  Miiion  tapporl  «rf  him  warn  m  hm 

Imourn  till  uov  »  the  Priuce  of  Wnlea.  We  hare  alto  the  ntisfaction  of 
r«ca{piiiiinK  that  he  is  a  uuirena!  favourite  abroad  a«  well  lu  at  liouie,  and, 
Imlly  wi'  kiv  w  hi-  i«  to  the  very  con  an  Riu;lla]ii!)'!'n  in  the  WrmI 
MT-n'  ii:  tlic  n  .  1,  We  f*et  «ui*  tl»at  he  will  cmitinue  rh  .t  liuppy  union 
wliii^h  Km  txxii  l>egun  uoilcr  the  reign  <i(  liisaiigvut  motlitr  twtweeii  i»ii 
«Biy  lb*  peopls  of  thia  cnwnla-y  and  our  own  (Tolonial  frimidi  tn-i  Ooloniil 
StatM,  bat  aUo  with  our  great  dependency  of  India  and  with  other  nation* 
nf  the  world.  1  think  that  Hii  Mijeetv  ili-?  K^nj  will  bo  able  'c  r  iiitinur 
thia  bcnelicieot  work  mora  eanily  and  wiili  nrrntcr  nucoeas  than  ]'>oib  ,r 
any  otiier  man  could  do,  for  he  has  ba<i  the  great  advantage  of  aiutuog  a 

EerMnal  uxjuniotanoe  with  alouint  every  eouDby,  ud  wherever  he  haa  been 
e  bait  been  greatly  belos-ed.  We  feel  confiileots  then,  that  he  will  prove 
biciiMlf  in  the  future  the  latMt  worthy  follower  of  the  greateat  queen  of 
any  hiatoricnl  rrtmepect.  While  then,  lailiea  nnd  gentlemen,  «•  iBouni- 
fully  »ay  and  rewoiinis*  that  tlie  i^nm  i«  dm.-!,  we  can  with  the  prmfei-t 
powbli;  h o  ly  and  pray  "  Lon^  livf  nn  1  li  <!  blon  the  Kini*,  \:i  '  ■■^r. 
can  from  our  hearla  wiah  hini  every  success  in  his  arduous  datie*.  Ueture 
1  aft  don  I  would  »,*k  leave  to  put  thix  motion  to  the  nieeCiog  : — 

"W*  J&itoii  Tileijrafk  t'')w;«inj  in^\icmt  m«l  inij  intntU"! ,  Ituintly  bfjt 
Invr  la  i.rprist  to  J/ii  Uajtttij  Iht  A'ini)  llieir  profound  'jrUf  at  tir  tleaUl 
of  kit  fJtiiHriouj  nml  univtrtuV trlortii  m^kit,  i^ttttn  \'icl*ir\tt,  and  to 
'j^er  their  ^'^f,  *'rmj-'*!h  '  -"ith  Ifh  Malisttf  antt  the  Jiotfrtl  Family  in  their 
bereamui  f,  I'hr  ''■ymy  \  ■  :  t'nri\rr  ari-v  to  be  tjlutftrl  to  rsprrrx  their  pr'7 
fatutd  nivi  rfiui/W  uMuMwul  to  thr  I'roirn  and  tktir  ienr^fJt  tOK  "/ 
hfatta  to  Hit  M>vtUf." 

Ttw  MARQUKSS  of  'nVEBDDAf.G.  KT..  wmxmM  tba  i«nlu(kni, 
wbii'h  WSJ  cm.rrie-1  uiianiuiously,  tlio  Mtuckholilprt  ri-irg  is*  Imh^ 

Tli?  SI  I  liETrAKY  read  the  uiinutee  of  the  nieetiug  hcM  OBrlklind^, 
July  19,  1900,  which  were  signal  by  the  Cluurauii. 
Tie  Dircclotn'  report  having  l«en  taken  aa  rewl, 

TLa  SRCRKTAKY  read  the  Auditors'  re|ii;rt  a^  a|ipended  to  the  balance- 
•b«M. 

HwCHAIKMAN  :  ItSanow  tny  duty,  ladies  and  gentlemen,  to  offiT  a 
few  remark»  up'ii  th»  rowvt  and  lvel^^lun»•.  V^u  will  in i" ,  «  that  the^Tow 
rerenue  for  tht'  l.:ilf v  n  uM  lnr  :n.iciv  -h  '*-  s  vtrj  iti-i'lrriUe  iiu-riasp. 
Tha  groai  nvtiuue  was  £M2.000— 1  leave  out  the  bundrciU—aiMl  for  the 
canMpandiiy  ptlMcf  UMliinaMIStlWibBaking  an  iiHmae  of  £10 
A  fisir  waid*  Ml^t  U>  1«  mU  Hfcn  thb  inatier,  beeauM  tbia  inporunt 
inLf«iue  is  ni>l  entirely  due  ti  aa  increa^p  nf  tmf*!;:.  It  is  to  a  eim«i<lentble 
extent  duii  toa  re'orrangeineut  of  tlieprn;  nrtn.>u4  payable  to  tlii»CompAQj 
under  tbn  C»p«  luinl  l*ur»«  Aprreriti-:tit,  lij  whii  h,  in  con*r<iu<)ice  of  our 
having  liiid  down  :>i  viiliiinn!  Iiur  I  <  \  l< x  of  greater  csrrying  cipiu-ity 
belweon  rortlivurnoiv,  in  roniwail,  to  AlAilcIni,  St.  Vinceal,  Atoetuiuo, 
St.  Helena, and  Oua  1>iwa,  the  l^aatsorn  T«legr*|ih  Comguig'*  abare  al  Mm 
joint-pune  oatinmUy  bteomet  toimderably  larger. 

It  was  contidered  by  the  Itoafd  in  former  years  that  it  waa  adviwble 
that  tiiir  Cutnpauy  should  carry  out  on  its  o»n  account  tlie  Impurlunt 
Btrengthenijig  of  its  Ibie  of  cutiiinuuicatiauA  to  which  I  ham  refei  red,  and 
I  think  that  no  one  >'ui  dinibt  l^at  the  de.:i«ioii  thi'n  arrived  at  wits  a 
sound  one,  and  Itas  greatly  ntreogtbeuctl  Ihe  piK<ilion  nf  the  Company  in 
dealing  with  the  important  tnlB«  «llich  is  ealnittad  to  it  ;  but  I  think 
that  ifur  point  to  which  I  b«v«  dJttdad  vaghtto  b*  home  in  mind,  bccauae, 
Kt  lir^'t  S'l^'ht,  it  might  socra  that  our  Iraffi'"  had  m.^rmwd  '  v  ttii^  \e.-y 
lArgn  ivsnount,  whcresis,  an  n  matter  of  fari  tlic  i  iia'.  trilS:  Lli-  m  i 
incmsod  bjuDjrtbing  hke  that  jxop^rtion.  There  has,  however,  been  a 
asaridanUa  umnaBe  in  the  volume  of  tntrio  with  fiMth AlHoa,  which  bn* 
baanao  dovU  eteated  by  the  military  occupation  ot  tlM  TraDftvaal  and 
Orange  Kiver  (.'ulonie«.  The  other  clnues  of  tralDc  also  show  a  aalisfitctory 
ioereane,  anil  eHpecially  that  due  to  tlie  tnililar^  o|]eratiiinsi)f  theKuropean 
I'oiven  in  Cliiiui.  I.oMkio^  ■!  the  ttijflir  (i-  u  w'l  1-,  we  nmy  bo  veri"  Ki.ll 
•ntinfied  with  Ihe  re»ult  of  i.h.-  I.iilf  yi  Al    w.  iknn. 

The  total  mvlinory  expenses  of  the  Imir  year  amountad  to  £132,000,  as 
•llrittil  £Ut2i,O0O  in  Uia  oolnqwndnig  |iamd  al  UM^and  UinaahMrM 
incnasa  of  £10,000.  The  Itaoii  making  up  this  addiliMMl  o1uwi(a  ara  bi  the 
m^in  due  to  the  working  of  the  i!<?w  r.i'  T^'  t  •  S  mth  Afric».  The  working 
eipen«ej<  at  stations  th»w  an  incri  i'-c'  -4  £7  ^^7  \Vc  baveaUu  hiul  to  work 
the  AsoeuAiiin  and  St.  Helena  L-a>>le,  wbiili  experiM  did  not  uccur  io  1899. 
In  nilditioii  to  tlie  charge  under  ^tract  11  of  iS.OOOon  account 'd  expenses 
aC  the  <  *apc  Town  and  other  j^iint  statixu^,  there  is  theususi  i  acreage  under 
the  fatadiog  of  naUrin  and  wages.  Tftia,  as  has  been  (xplsined  on  form>^t 
'  aetiaaions,  is  acci>unt4x]  for  by  the  aut  inutic  working  of  the  cUssiS>»tjon 
"Cite,  whioh  the  pay  of  our  etnployiis  ri«e«  in  |MO]»rtion  to  their  length 
if  •.rr.  ICC.  We  al"!  have  an  addition  of  32  members  in  the  staff  at  our 
■talioni.  Kurthar,  w«  bata  an  iocraaaa  ot  17  oramban  oi  tba  auff  at  the 
htMl  aOaa  aa  eMpand  whli  titaiMiiMiiiiiltm  nariad  a(  iartyaar.  m4  iMt 
anetical^  exphuna  tba  incraaaa  af  £416  in  tba  band  nfloa  aspwNi,  llta 
fact  will,  of  course,  be  ea>Hy  raatiMd  tlutt  we  csooot  carry  an  iu.Tea;ej 
traffic  without  some  addition  to  the  expenses  of  tiie  umlert  iking. 

We  hnvfi  the  satisfaction  of  re;ojni»ing  tlni*.  nur  utaff  in  Smith  Afrlri 
liav  »nrl,i:'l  during  the  war  in  tlie  moat  coiniutH.'.v  u:ivn:n--,  rT-runnni; 
Ui  Qiea  nUklioiis  during  leave  of  abaenoe,  and,  wihso  ue::saaity  uoot, 
foregoing  it  altogether.  Wa  ba*a  alao  lha  Htbifaction  of  knowing  that 
thoae  who  rcpnaint  tha  (tevanumnt  ai  CqM  ^nm  and  other  nluoea  in 
Ikotb  Afrten  bara  taaliad  to  tto  laM  (ha      atU-Horilldiv  inytewUch 


till-  iv.  s  if  tl  i-  I  I  n;.  iuy  have  done  their  work,  the  discretion  they 
have  sbona,  and  tiie  funeral  guiKl  conduct  of  all  those  who  serve  the 
l.'ompany  in  South  Africa.  :  Hear,  hear.  I  The  gentienmn  have  not  merely 
done  their  duty  witkia  narroa'  line*,  but  tliey  have  recofniseil  the  immno'i' 
importance  of  telegraphy  in  moilem  warfare,  and  hi  ■  i\"rud  lhem<elvci>, 
oik:  anil  all.  to  the  ulmoet :  and  while  having  don*  "i".;  1  it/  to  tlie  L'jm- 
jmny,  thi-y  (i  <vr  'one  most  loyal  and  useful  wrvite  t<.  tlioir  cniintiT.  I 
think  Ko  a;  i.-iiiit  i-ecognise  the  nervicei  of  tlirae  gentli::uein  i  H'ur.  Ir^r  ) 
t'nder  the  Iwuviliug  of  "Staff  ri!u»i<4>  Fand"you  will  Bud  au  increakaof 
ft^M,  Ma  janwiaaa  ii  aoHtunled  for  by  tb<r  resolution  passed  iff  tha 
itockboldar*,  wdar  wbkh  the  retiring  age  for  <>ur  .tnpUiy^a  bat  bwtt 
made  £5  inateuil  of  60.  »a  fonneriy.  That  naturally  pr.xluce*  a  Iw^r 
claim  U|»>n  that  particular  fund. 

Thf  cxjwrmft  »1<»n;?ir(f  repair*  and  renewal*  of  iable'<  amounted  to 

£^bJXO,  ii/A;ti.i  in  thr  Tf  vpr.iii'i/  period  (if  1699.  £33.000,  or  an  incri>i«4 

ii;  rvund  iigures  of  i^l^.UiK).  You  will  obwrvr,  on  referent  t'>  abstiast  C, 
at  l*g<  7  of  tha  acisDunt*.  that  tha  aotoal  shipn'  expenses  aaHnuHad  t» 
£49.000,  and  in  the  comMpocdiDg  period  of  the  previous  year  Utqp  wera 
£36.000,  makiiij  an  inrrew?  f  liM.jy  flli.OOO.  ThL«  U  lat>;'ly  due  to  thi 
fact  that  our  i  '  a  -Umiu'i  ilir  .iohn  Pender"  b«  been  |ml  inlocoTi- 
miasion  ;  and  the  eipenAS*  of  the  Siuth  African  t'oRipany'a  steamer 
'■  Duplex,"  which  ship  was  eniploved  for  a  short  time  on  the  rcimiri  l<>  our 
cablea,  have  been  included  in  thia  ycar'a  statement.  W<i  hitvo  vyl  some 
laiiaf  (or  the  aiiicnscs  of  the  ataamar  "Jfofan  Pindar,"  lnscauMi  she  has 
beno  employed  in  laying  cablaa  u  Clmia  for  other  compinie<,  but  the 
»mn'int«  wi-  hnvp  0; .  rd  fi  i  im  for<»ii»ii  •V'-itnenti  sriJ  ■  ilher  -i  'iii;  >nie» 
fijr  thii  hii-?  nf  >hip«  lieiJiMM'Iy  hav"  nu'.  ' -^r.  -■■■j  lir>;'?  -hi*  ■.  ei-  t.hey 
were  ia  the  oonvipoudtog  period  of  1899,  no  that  the  net  cist  of  repair  -, 
inahrfiay  aaUe  used,  is  abont  £12,000,  aa  1  have  abaadr  aaid.  Our  ahips 
hata bean  Iblly  employed,  aad  full  details  of  tite  work  done  will  be  found 
on  referL'nee  to  tlie  accounts.  We  hive  lately  hail  an  anxious  time  in  the 
repair  of  ciblea.  Tliere  aefins  to  have  l»'7n  nimmt  a  fatality  again  t 
kwifii'u'  1  hi' oommunicatio?t«  ojwn  w:^h^.ii'  ^rr\{  i -ci  tti  ni«  on  (he  par:  i  f 
Ih  i).  will)  h:!iil  to  rxecaic  'hi;  n-cnir*  ;  hut.  i>;i^cii,iii^  gc  mrully,  wo  have 
been  able  to  keep  abtaaat  of  requirements,  and  tbei-c  has  bcoa  no  aerioui 
alapiMB*  of  tolcgraidiif  in  aaj  part  of  tha  woild  aarrcd  bf  tlua  CbMpaayt 

I  tUnk  that  that  u  •  nattar  of  KraataangratuUtlMi  at  an  cpoeb  aneh  at 
lhi«.  when  we  hare  warlike  operations  in  Soutli  Africa  and  ('hint,  in 
addition  to  the  ordiiiiry  traOlcof  the  Compkny.  There  is  an  addition,  I 
am  sorry  to  say,  of  £3,311  io  rc«pect  of  inomiie  tai,  prind[jally  due  to 
the  burdens  which  fall  upon  everi->nMt — the  rixf  In  the  rule  to  1>.  in 
the  |Mund  from  8<l.  in  the  i -irreiponding  peri.i.1  of  1899.  Tliat  is  a  in.^t- 
t«r  wo  none  of  uh  particidarly  like,  but  it  cannot  l»e  hflpwi.  snd  we  ha  e 

bear  our  bonlen  just  as  all  other  metnliers  >>f  the  comiiiuniiy. 

With  i  ffrti'ir  I-  tn  thfi  '  iXn.i  •■-,heet,  you  will  see  that  thai.  1-  at  lid-ii- 
tlonsl  c«|n'iil  i.\(ii  rjilitiiiT  n:  £i'j.00O  on  account  of  our  in :u..ui  in 
"Electra  ilou<t!  Ijaiiieil  "  The  building;  is  now  prognf-'jiug  l"lcr.ibly 
well,  at.d  it  is  very  much  to  be  hoped  that  we  afaall  ha  abla  to  occupy  »u:u<- 
poniiMi  of  it,  at  any  rate,  before  the  en4  of  this  year.  Wnether  our  hnp<;» 
will  be  ri-^ii«i-*«l  or  not  ilcpirnds  upMi  maltrrf  of  whi^-li  wo  are  not  tba 
nustera— ntinely,  u|K>n  the  labr oa^ymurkot  and  other  mitters  of  that 
kind;  but  when  we  do  take  pixaesiion  I  think  X'\<^  ■t.tn.lders  will  fee 
that  tlic  Iwilding  is  a  «uitable  ono,  tlut  its  aitUJttinii  i-  >r  -  >il,  and  tlut  wo 
aliall  be  able  to  oiert  all  the  re^uiiemaottt  of  our  own  statf  and  of  the 
Aiiaciatad  Oooapaoiaa  giaenl^  tain  battir  wif  than  wa  bnva  bacn  aUa  to 
do  in  thia  bniMing.  I  nopa  alio  that  woabill  ba  able  to  do  (hat  at  no  very 
great  im  rtrt^c  io  the  exi-Jiiiei.  becaoss  we  d  *  iiH  propose  to.m-  upy  any- 
tliiitK  like  the  whole  of  the  buiidioK.  <">!  a  very  cMnxidviable  part  will  \>r 
tot  oIT.  \\v  bare  also  charged  to  ctpiltl  expenditure  amount  i-'pitl  Io 
tlu--  original  cost  of  tlie  old  stoamship  *'  Jolui  Pender  "  in  rei.],  "  l  ol  the  new 
cable  repairing  steamer, John  Pender,"  the  diffen'nce  b<?lw<!e«  thisiuin 
nnd  the  tohtl  nut  of  the  new  veSKet  being  cliarged  nifsiixt  the  maintemnco 
ships'  fund. 

^^V  hw«  »r;.IhTl  fi  ni  "Ito  general  reinrvv  fund  a  fuitVr  mum  of 
iTO?!'!*!)  [II  ri  <;H>  t  nf  ;i.nv  ^bles,  in  ai-conl»a>--4  with  the  «r/an;!'-m*n*. 
t'uiiy  set  iutih  the  last  |{t!ueral  meeting.  much  for  the  ate  mnt.i  as 
far  XI  1  tliiuk  it  n<'i:«atary  to  allade  to  them,  althonsh,  of  ouune,  we  iltall 
be  happy  to  answer  any  <iue.ilioB  wWcb  any  *tntkh<5der  n>»y  wi<h  to  put. 

I  hi?«  iinporlani  Ul»lli-r  ni  Ihf  rr|Kirt,  y  iii  will  ^?«,  in  that,  the  tariff  to 
Snu:)'.  Afriin&  lias  U-i  ii  reilncoil  from  4ii.  tn  3«.  6d.  per  wonl  fi'r  unlinary 
V  li  i;r  inn  fn>m  the  l«t  of  this  month,  and  I  hojx-  w*;  may  ln.ik  for»srd  to 
fi.-ihi  r  re  lucti'Mii  in  this  t^nff  in  aflcordanco  with  lb  arran^emea". 
between  lbi«  Company,  tltc  Itritiih  Lii>voniment,  and  the  Qoverniuuati  ul 
Oapa  CMonj,  Natal,  and  othan  unaniNdL  ThaUawaevataniMt  aad 
tiie  aoverammt  of  Ifaia]  will  |dae«  a  bnd'llae  al  Uie  dlipaMl  of  this 
f'oinpanv  in  f  i;)»>i  that  Austrslian  traJBc  may  p»«s  dir«a  under  tlic 
Coinpaiiy''  cntiii  il  liL'Uveen  Cape  Town  and  l>urbsii.  where  it  will  bj  in 
direct  comujuoiealSMU  with  the  ivew  cible  whi<  h  is  to  cr.iKs  the  ocean 
direct  to  .\ustraliii.  I  think  I  nity  say  that.  aUh'iugh  tlii  woik  w«  lave 
done  and  are  still  doing  in  connection  with  the  war  in  S  >uth  .Urica  han 
reniltcd  in  a  temporary  increase  in  our  n^venue,  wo  prefer  very  greatly  to 
rsly  upon  the  permanent  itici  ease  of  traiBo  which  ne  hive  orery  leison  to 

II  1)--  wi"  ri  '.ilt  frnm  the  dovcln'  i;!"nt  nf  the  ciontry  after  the  peace 
whiLh  vc  .7  ^  /  riui  h  i.jsii.'  h.i-  hir  i  irjlwej.  The  intluence  of  an 
CMlighteue^l  Uuvetiiuienl  will  then  be  pi,>{i«^ly  felt  and  appreciated, 
aDdthajiant  fnlimlna  wwwwsadviU  nm  aanfraat  uHanol  StatWi 
and  iriirdaifalop  hi  •  wajr  that  II  ana  hoptlaaa  to  look  for  andar  tha 
prtvioo*  rigimt,  Y<ta  will  aUn  «ee  from  ihe  report  ilisl  the  Au^lra 
la^iui  taiilTa  were  redoei^l  t<<  3i.  6il.  per  word  on  the  1st  it»t.,  so 
far  «»  n»u«ird«  telegrams  exchanged  w  'fi  .  jth  uticl  IVnteni  Australia 
ati'i  T.w.'inni*.  Ihe  (oivminient  of  N-iv  S.;i  h  '•^iilni  t.i*  al^o  recently 
aci^iptui  tlie  Capc  Auatmlisii  Cable  Agreement,  so  tiial  uwstwos  ex- 
changed with  that  aula  will  be  entitJad  to  tbia  radaetioa  of  tan£  Iraaa 
February  1  nut,  Hm  other  Oownnanta  or  Statei— aa  I  tinnk  m 
■boald  «aU  than  now— iiaw  bad  tha  beiaflt  of  tha  rtdHatfonfor  *«a«- 
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•oiler*b1«  tiins,  mni  tlicnc  QoTcrnnMnU,  owing  to  what  I  m%j  term  «□ 
«al>gbt«oa(l  view  of  th«  atUwtioB,  have  b«eu  aUe  to  gire  UiMr  people  • 
nmt  mtetoutial  »<1tmhhii  "tfa.,  •  wuif  brga  nmiw  aMiaK  !•  telwpaphic 
dnrgii  much  eu-lier  Umo  rfthw  tha  QovamMM  of  y*m  South  Wtlw  or, 

of  cx>un«,  the  olber  UovernmnU  tW  hire  nut  rvt  e<iiii«  ititu  th«  amtogv- 
mciit.  We  have  ever;  hope  tli«t  the  (ioveraiuent  «f  Vii:toru  will  nime 
iDto  an  emugeoMDl  wkich  ha*  Ix-eu  an  ui!vant«^>u«  tn  the  other  StaU*. 
Shmild  the  (tandarri  rvveoue  wilk  Houtli  Afn<  i  «.nd  AuittmU*  b«  mah)- 
Uined,  the  tariff*  will  be  reduced  in  Jaouarjr,  1302,  i;i  3«.  »  word  lo  far 
a<  the  ni  mngrmeat  rdalM  tv  th*  StalM  which  accept  the  Capo  Auttrshaii 
aKn!*in<Mit,  aii<t  tiicj  will  hiVUB  further  reducli<in  I"  24.  6d.  per  wr-rj  in 
Junamry,  1905.  Thw,  of  coorw  i«  MumnsiBfj  in  tioth  inDt  inre*  rl«t  live 
•.t.iivl..i  ■  reTcnuc  ii  naaiDteiuF'i.  It  i  "t  0miiI'_:iJ.:i1  tlmr  thi^  C"  niMDy 
can  nOTord  tu  radaoe  tbair  taiilfi  uoleaa  the  fiuiiilanl  revfiiue  reaclw*  tltc 


•■IMditiMulf  with  UM  loerskMi  «r  irtfle  wMdi  will  ha**  to  m  cm 


b  «a]Ml  MvdiflMdtr  hi  Um 

the  raqBMt  of  the  ladtui 


III  maloljuo  the  alAiMUnl  n»»f<!ii»  at  iltnm  rf  li:  M  niet,  arraii^meiilM 
hwe  b*cn  ka  j»>j  Itim.v,  'j.  r  .niiiLur  '.hf  Ti>".v  -lirecl  ruuUi  between 

Oreat  UrilKin  aod  Ckpe  Tuwn  to  Atutralani*  via  Mituniiu*,  Keeliog  Ulan<l 
ati'l  Prnh.  Thia  in  a  iDi»t  arHunun  unHerlnkinjr,  but  it  hoD  been  grappleil 
with  by  thin  dimimny  aiiH  I'Uxlern  Ktttn«iun  Company  in  a  vigorou* 
■n.^-inrr.  Th4  cthic*  an,  1  think,  aJnioat  all  in  a  rtrj  fortrard  utata  af 
Dijiitufacture,  ami  it  h  to  da  bopeJ  that  the  whole  uixiertakiog  will  ha  cam- 
pictfii  wiihin  Ih"  current  year.  I>;  cuui-:,  thia  entail*  a  very  large  expen- 
diluie,  but  iho  1  i.i  .-  tur*  ol  totU  C' n..  inn  -  ihiuk  that  they  «ee  ll>eir  way 
to  uitdertale  the  work  without  laying  any  uodue  UtrJeo  ou  the  atocli- 
halilaf%  owiuK  to  tha  «tr«  atnug  fimnoial  poaitloo  of  the  c<Mn|ianlM 
and  thfllr  retartea.  If  It  had  noi  heen  fur  tne  ptttdeaee  ol  our  prede. 
oeoera  thL'»>  rerer^ea  woulil  n'>l  have  iH-eii  built  up,  and  we  iihi>ul>l 
have  been  (ace  t'->  face  with  a  prnblem  whii^li  woultl  hare  pri^HeoLol 
very  much  ^?T*»fer  .(tnicnl'v  ihm  i!  n<T  prfl^ent'.  TKi  fart  tluit 
we  h?iv<*  U-i'it  iililf  ^■t  ii  ruiirilntr  tt  '-.c  rc'ciTct,  which  nnw  cnine 
in  u«c(ully,  not  only  enabint  u«  U>  malotaia  «>ur  ^loaitioo,  but 
alaa  to  coufar  «o  tba  public  iaiDorlaat  Mln»(i|a&  Ik  la  atao  to  be 
tMNna  In  miad  llwt  when  wa  lay  theia  new  eablaa  ww  da  not  lay 
cable*  merely  of  the  carr^  inif  -ipacily  of  tli*  <Ai\  ca'ilcf  of  rery  i.iut  H 
Kreatfr  capacity,  »o  thai  wo  iv  uut  only  la.viu);  h'.Ii'h  f.n  tin  tmth  ■  \<iy  ri 
We  know  will  couiefrom  (lie  reductiooa  of  tarjfb,  but  we  are  titu  pruttnliug 
aKaioit  I  lie  poaaible  <leleri<ifittiun  uf  tlie  uUier  cablee  of  tlie  (  .mipany  by 
U^-ing  dowa  cablea  of  a  oa[>tcity  very  greatly  in  exceai  uf  tb>ne  whi<:li  we 
lanl  io  former  year*. 

Annther  mntt'-r  which  i*  of  con-ideiMUainteraat  i«  that  of  the  tarllT  t« 
liMlin,  which,  a*  I  dar«ny  i*  knnwa  to  nimy  hfre  hit*  been  a  >|ue«ti<>n  of 
<llKcuwioii  fnr  a  great  many  y C.I  14.  m  l  h»»  given  r'^n  lo  a  great  deal  of 
difflcultf .  1  cuinot  uy  tktt  we  are  ai  yet  entirely  out  of  tba  diOicuU;. 
TUaCaoipsiiy  tu.8  i>iwa|alMnaMatuaiaw ~ 
mgr  of  reduciitg  ibe  larilf  to  lBdIi,aiid 

Qat'eniment  we  aaaented  laat  year  |o  rerhioe the  tariti  Leiweeu  Kurope  and 
India  111  2(1.  6d.  pv  wonl,  with  wi  eventital  reduction,  un  ciruin  ou«. 
ditluDi,  to  2i.  {ler  «  i It  it  vre  are  unfortunately  nut  alUixelber  free 

XDttin  thia  uiH'.tc.-,  i.^'CJkun  there  are  other  coinpaniea  and  (iiireninieata 
t  have  tu  lie  canaiiiered.  The  CioTciaiacata  of  (treat  lirilain  aiul 
India  are  aigaatariaa  to  Uia  Intamatlnnal.  Teiaigraph  C'>jo<v«ntiti«  of 
Ht.  Peterahtti^,  and  under  that  OnurmtMrn  no  tariff'  can  bo  r«»luord 
withntit  «hc  uoaniniouK  '  'iBf^nt  t-f  all  the  interetted  partlea.  Th«  c^innsjf 
vf  th>^  linearity  of  tlie  ^  iLcrYrtpd  ui:iiiaiatration«  haa  been  obtiiutd.  au  l 
the  iiriti«b  Uovoroment  and  tite  iudu-lCuropeau Telegraph  Coni)'.koy  are  atill 
negotiation  with  the  reiuainder.  AU  that  we  can  do*  aay  ia  tliat  there  will 
be  no  (Hfllculty  a*  regards  tlie  K.>iteru  Telegraph  Cuau(MQy.  We  have  done 
all  tJiat  we  can  iu  the  matter,  and  we  await  tha  WIBptHlaw  nC  the  arrange- 
naute,  which  are  Dot  in  our  handi.  but  in  tiM  handa  of  Olhar*,  to  bdn(  tlie 
buuaeaa  to  a  fioal  iiMue.  Wh^ti  '.Ut!vr  arranfen<*nta  ivre  c^icludcj  the 
reduction!!  will  take  place  to  whicli  I  (iwc  ri-fcrri-.l. 

Ihe  iocieMad  rtveuue  haa  enabled  ua  to  meet  the  additlocuil  working 
•Kpeoaaa  I  hwra  allndad  to>  tha  VNal  in'oraat  ravanna  ahMgati  to  pay  the 
aame  divldind  aa  tannorlr  on  tha  ordiatry  atoeik,  and  to  carry  an  eioep- 
tio«al1y  large  euiu  to  the  general  re^erre  fun  I.  The  largi  amount  we  cany 
tu  that  fund  mny  seem  eomcwlut  btartliug  to  nome  who  onaider  the  aub- 
jf^l  mecely  from  a  auperfiLml  fn  ia'.  o?  vsvx  :  but  '.he  amount  i*  by  no 
iii'  .iiiH  iixt  Urge  lookioK  uIi  il;!!!  >:i3  i>lii<  li  -.in-  ui^du  ua  in  conneotlun 

willk  the  laying  of  new  oablea  and  kee|>iuK  up  our  cummuoioatiuiu  to  a 
proper  >uadar<l  of  eiBcianor.  It  i«  noat  iatpgnaM  (and  I  tMok  that  all 
the  atockholdeni  who  Mrly  cowidtr  thc  qtmUan  wai  aho  ahava  thia 
nrint'  I  that  tli'^  fund  alwnjid  be  maintained  at  dm  \iiith  a  ftz^JTrm  {vnaible. 
1  l,»v<-  ;ilr*a<ly  raferrod  to  the  circumataiice,  and  1  mtr'  ly  r.jjpcat  here 
that  I  coDaidei'  that  these  reierve  fundi*  furm  the  backbone  to  ih(>  auocessful 
•dmioiatration  uf  then  telograpli  companiefl.    >  ( 'liecr!<.i 

The  adoption  of  tlie  priucijile  uf  granting  further  reductions  in  aL-^ord- 
aucv  with  the  operation  of  tlie  atandard  nrvenue  agreement  iuipoaeo  un  ua, 
aa  I  have  naid,  the  necea^ly  of  Iwing  able  to  tacreaie  tlie  cKiryiug  cu[huiiry 
vif  iitir  i  ft  ith'.ul.  u:ii!'.ii'  iw!.1It i' 111 ti  U'         (•;iyil;il  mid  witli-  j*  '.'ix'^tin^ 

1(1  ivy  |...r[n;Lii>  ii!  rl•vf1^Ul^  I'h.iT It.  |,y  i;u;jij.'  of  ifjr  ri'HT'.t'  funda 
tliat  Um  ciui  .^wcarrieil  out  wiiliout  prteaing  hardly  aa  the  atorklioldere' 
dividenii,  and  altbongh I hitia acan  Iba qaaatifxi  of  the  roiara  fund tf  lb* 
telesrapb  compttntaa — not  of  Una  raitioilir  Coni|nny,  but  of  atherconl- 
panieaai  wvll — criticined,  I  think,  from  all  the  attention  I  have  given  to 
(he  aubject,  and  looking  at  it  from  all  iiuinta  of  view,  that,  at  1  have  said 
hefiire,  ;t  w.-uM  be  «  v*tv  tmd  dnj  f-T  thji*  ?'c.i?ipiny  if  we  ^rif^^  to  atarve 
r.hi(.  T'isrrvr  fmrir.,  atiil  ni  i ti  ik.-c  <  'uti'iit'  .1  w;'.h  tii»i  liiviilfiit]  wliioli  we  ari' 
now  able  to  |«y.    Hi*  by  iiu  lutauis  u  'Utd  iuie,  aod  it  etu^Lliisi  tine  stock  of 

tho  Company  to  atand  in  »  ver;-  good  puaition  to  tte  awoey  inurket. 
Bafsre  T  alt  down  I  ibould  like  to  refer  to  an  faiten^atiag  subject, 

ftlll>.cia?li  it  U  not  a  matter  of  grtnf  Snnncl.i',  rniinrt-tnee.    The  Vcinrtl  hax 
I  I  II  I'lDji  wliijc  llmigiit  that  it  firesn  >  noiuswh.x".  bir.ll^-  .m  [iHvute 
iodividuaU  who  tutra  to  tal^giajih  ou  aucial  or  family  mattan  from  ImUa, 


Australia,  or  other  parts  of  tlie  w  .rl<i  ttiat  (Li  y  an/  i  jpjeti  m  muiy  i 
though  not  in  all  ca^es — to  t^uii  tbeii*  teiegratua  in  txttnso^  and  have  there* 
fore  to  pay  for  telegrams  aum*  which  aeem  vecy  ^sideriafaia,  and  whici), 
no  doubt,  are  very  ounsiderable  to  persona  who  mvt  poasibly  limitad  neaai, 
but  who  are  fori.-i!  i>er!i»pii  nm-xfiec'i  lly  by  private  or  family  Deceaailie4 
to  c<>mmuniaat<i  lelennifihii'iilly  mUi  liim  nunlry.  We  hare  therefore  been 
trying  to  work  out  a  a>  heme  by  which  private  iadividaals  in  addition  to 
rrgi«tering  ai>  a'Idrraa  Itere  which  they  can  do  now,  may  bare  their 
mejiaagm  oxicl  at  oar  principal  oHIcea  all  over  (he  globe  aiul  decod«l  at 
our  officea  hero,  or  vii-e  \'■t-^^,  so  that  they  would  be  plaoeil  on  the  aaoia 
basis  of  (laymvot,  to  fur  >i..i  U'legraphing  is  ooticerned,  aa  tnerchant*  and 
•then  who  havi«  the  advantage  ot  telegrapbing  «t!h  rmlo  nni  who 
luve  a  rfgialereii  iidilre«a.  We  tltink  if  this  cai:  l.i-  w  Tlte.l  out  h„'U- 
factorily  th«|,  it  will  he  a  very  great  baocfit  to  ttic  public  at  large,  and  will 
•Iw  iwMft  ft  gm*  <M  of  criticiaM  of  thn  lali*  of  Um  CMupany,  and 
irrltatloii.  Itb  nodanbtft  aaniawhat«i|i«naiTabuitnMn  toaendapritrate 
tele);ram,  where  you  have  firat  of  all  to  incur  a  i  iillillnnMt  MtwDse  on  the 
adtlreui,  ani  then  tn  write  o  jt  your  telegram  t'a  mtoMdi.  white  yna  aba 
have  lo  take  atefw  tfi«t  the  telegram  reaches  its  addreaaee  by  nM,  tip\T{ng 
the  number  of  wc-t  i*  in  I  be  address.  AU  thaie  initi^rii  «•■  think  wi-  m.iy 
be  able  to  arrani^e  nalin^A'torily,  so  tlut  tlte  attit  ude  rate  for  social  meiaagi'^ 
will  Dot  le  very  diffeaent  from  the  average  rate  for  oomBMnaal  niaaa|lb 
{ liear,  b(-ar.  i  We  canuot  >:iy  that  we  have  preciiiely  arrived  aa  yet  at  a 
solution  of  this  qurAtioD  —  it  i*  n  iiintti  r  of  i1t<,  ui>>ii.^'i  with  other  parlies  ; 
but  I  tliiiik  it  right  tu  (ell  tlie  «t(ickhi  I  :er»  iliut  the  liircvtors  hate 
the  matter  very  much  at  heart,  and  if  it  can  be  worked  out  we 
wiah  It  to  be  dona  for  the  benefit  of  the  publi:  and  for  the  beaifit 
nt  the  at'R-kholdera  of  the  Compooy,  for  I  think  that  anything  Utat  werki 
out  for  tii«  benefit  of  ilie  public  gMnlJ J  worka  out  for  the  hcBolt  af 
thoM-  who  hi>i,i  tlieatiH  k.  I  do  not  know  Oat  I  turn  anytMng  ■»*«  to 
aay  before  I  'ubmit  the  motion  . 

"  TAiil  <V  Krpnrt  ai\<t  Ari-mntt  of  tkc  Hirrrtam  lo  /.■,  !;'.<:■  Jii,  I'XK). 
iii'dniKi-ii  ta  tku  tuniittg,  tt  and  lit  tvae  art  itrtiu  nc%irrfi  and  <ulopU<f.  ' 

The  VlCK^JBAlKHAirt  I  bnanthafkMaMof  aoeondtoR  that. 

The  mition  waa  <sairM  MHiifatAualy. 

The  Munt  Hun.  the  Manjuins  of  Twe<-ddale.  K.T..  and  Sir  AUiert  .1. 
l<eppoi:('iipp«!ll.  K.C.I. lv..'weretheiiUDanimouii)yn..elecl«daa  llireclora,  and 
Meaan,  Udoitle^  Davar,  Urittith*  k  Co.  and  Meaira.  Waltan.  JonM  k  Ot. 
«eroi  •■ 


\a  esUiior.linary  genenil  nisetiiig  folloivcj  at  which  lui  ftincudnienl  M 
the  Artii'Ieo  of  .^K..<lciati«D,  reUtInK  tu  (be <lu(ieti  ittMlremunamtkMi  uf  the 
1  lira'torx  of  Uie  Com|any  was  |>n>p»r>>il  by  the  ChalnMni  and  aacmiilad 
by  the  Viee-I  chairman,  imd  uirried  unatiiutuusly. 

A  eiMilial  vote  of  th^uka  to  tho  Chaiiwion  and  Diiaetoni,  pfW|iMed  lif 
Mr.  John  Netrt-Mi,  u.i<  dul/  aamule.l  m4  cwnad  umiiiui<Mietf,  and  the 
procaodnK*  tMwiaated. 


1  lUe  iir.l  iilti'T  iitir  r.u^ineKt  i.s  <_no 
t«  this  country,  in  the  first  jdaco,  with  the 
and  atorawnb  with  tha  Uoitod  StaM,  aad, 
wwUL  Kow,thowhobworidh«iMtUuibii 


niMt  OnlMI  flUitet  (Mbto  Oo.  (Ud.) 

The  forty  seventli  ordinary  general  meeting  of  this  Coopaiiy  wai  bdd 
on  Ttwaday  under  the  preaiileucy  of  Mr.  B.  M.  I'wOMtnOwjJ,  K.C. 

T!ii!  <;KVi:I;.\I.  MAX.\(!I:u  in.l  SI7-nr.f.\I!V  Mr.  T.  Kinn'ti  liavlng 
;eji  the  nut. I  I-  L  itivf-mn^;  the  ;iieel.i:i^, 

Tlie<  'M.\lltMAN*  luit:  <>«itlsmeD,  be/ore  we  Ixsgiii  the  oixliuary  huaiJMM 
of  this  loaatinK  Ida  not  think  that  it  is  out  of  [Jitce  tliat  we  ahould  jxit 
upou  nor  records  the  fcclijg  of  soito*  uuiversally  eDtertaiutd  at 
the  luai  uf  livr  Moat  liracioas  Mtjasty  tlie  (jieeo  ;  and  I  think 
that  tliia  orore  aptly  comes  from  the  direction  and  the  members  of  a  calile 
ei.mf*iny  th.in  fnn:»  ii'moB".  i;iy  u'^mr  iti'.'.ytuti.  i:  r.iii|iled  \Ti*,!i  iIk  ;'*f»t 
mleiejiLi  ri;  tli>  ij.iuiiliy.  Iu  lUe  iir.l  |il>i'-  .mr  r.n»ine<.i  i.»  ..lei  i>l 
wiiie  im|K>rcance.  It  oounecta 
colonics  through  NamScotii^  I 

as  I  may  say,  with  tho  wbdlo  n   ,  

with  a<n'.-ni-<.>,  and  has  mauifealed  its  fooling  with  tespect  to  U>H  lu» 
in  ;i  vnj  vliiidi  cannot  be  pMalk'lol  by  anything  in  the  whole  history 

uf  tin.,  wivrlii.  The  telograpba  ^^f  the  w;>rl'l  hwve  be*ii  o-*-^|acd  ui 
semii-i);  u.c^^ige*  of  comloleocc  t.i  iL.h  ...iiintr. ,  iin.l  ili- vi  Imve  been 
rcplnd  t .'  wr.si  ttw  tliankt  and  Ci-^\i\  jdn  ui  Iviuj;  iiel  touuiiy,  lul  we  oui 
only  ti'Uit  that  Ilia  Moit  araciuus  Usjesty  will  know  luiw  to  preserve  (he 
relattoDn  of  this  country  with  the  Colonies  and,  I  trust,  with  tlte  worMa 
and  tluit  wo  .ili^ill  ly  in  il  -  lul.iii;  l.li  i»r  lieupi-ta  iV.it  »Y.  have  '< 
long  ha<l  unJi!!   tliL'  ni.t  II.'  Her  lali    .M  ikI   I  Ir.i ;ii)ii:i    Vl  iji^tt  .  .     I  lln'ii 

yuu  will  all  agree  with  me  tlwt  we  alwuld  e»pres*  our  sorrow  on  <l'i* 
occaiiuD,  and  at  Uia  aame  timn  oar  hapt*  tat  thn  fNOfaiitr  of  thia  oMWhT 

under  thn  rule  of  Edward  VII. 

The  .•<i;CKKTAKY  tlien  read  the  niiiiuU«  of  the  Uii  oiiliiwry  geii*nJ 
niiy'tiog,  ami  the  report  of  the  audit. "T-.  ik  re>iuired  by  the  Coiu|ianiee  Ac-l, 
1'JOO.  and  the  Dire?(i>r«'  l{<'|>ort  and  .\r.T>>uiil.i  having  been  i.il  u  iv»  re*J, 

The  CH.K[1'.M.\N  ile.n  naid  :  It  nojv besoiiiei  my  duly  i  mnvo  Uieadop 
ttou  vl  the  report,  and  I  will,  aa  usual,  utake  a  few  remark*  upin  the  buausM 

of  Uw  C«a(Migr  duitoit  tho  not  «is  montha.  The  revcvna  far 
jraar  to  tho  Sbt  nlt^  after  didueting  mttpaynisnts,  amoontad  to 
while  tlie  working  aud  other  espcnset.  iiicludiog  income  h"' 
excluding  the  po«t  of  caiile  repniiv.  sii  rlieJ  £20,8^,  leavir,-*  Lulim* 
of  £29.7U7  a*  net  profit,  maliiiig,  with  ii.lbl  lin  U(.ht  furwanl  u  U>w"i 
£33,468,  which  has  been  appropriated  m  fuK  nti :  Interii:!  iliviil'^itdei  M 
to  Sept.  30,  £9,106.  lOi.;  the  saute  dividend  lo  Uec.  31,  Ui*  iowuot! 
let  ande  to  rosarve  fund  £10,000  ;  carried  forward  £,S,255.  Tlis  revenue 
shows  a  reduction  of  £6,266  lu  compared  with  that  (or  tlie  ci-tr«- 
ip'ii|i!inK  i-eriod  of  1899,  iunl  -.tilt   ynii    nmy  t  ilte   li   liui  bci^n  <«  J*' 

Avroa*  the  Atlaatic   I  can  tlieicforc  aay  no  more  but  state  tlwt  f*c(> 
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°  «t  ran  only  ht>fe  Uui  Ih*  ftencnl  MigmmUUon  o(  Inflio  will  gira  {all 
anpiof  Dint  to  tbe  csblea,  aad  «oiili1«  un  to  ranch  MmHluog  Itke  the  figurci 
«M  ten  had  tb*  adTUitig*  o(  putting  boforp  yoa  od  fnnncr  nocMiom. 
Tto  mm— I  in  I/mdon  and  at  tha  Mat  ions  ii«  practically  th«  wime  iu>  In 
lh«  corwBpnorlini;  jwri™).  ••howine,  on  th«  whole  the  trifling  reduction  of 
£2t).  Tli<'  uuly  iteiij  cjibii.itiiit;m  8]>|irociAUL'  iii-rss^t  n  '.Ij  it  urising  ftnm  tli« 
iaomiie  tax.  Tbia  tUuHls  at  £1,&1S,  being  au  iucrease  uf  £AHi,  naturally 
MiagtoUwHilMrifttoaltheias;  lMi»ttelto*MMar«ttkwhWt«ibOl 
eoOTM.  Iia««  M  pomr  of  dealing.  Tha  mmti  dtUlb  «f  «n  Ibe  eipendlliire 
are  kI<«<>,  ax  hrrctnfnre,  io  abatract^  A  and  H  in  the  acoaunt*,  and,  na  far 
Rii  I  know,  th«y  call  for  no  ii|ir<?inl  rcaiark.  Tb«  ca)>le  rr|aini  rlurini; 
thia  periorl  huro  C"T<it  £2,500.  Tliipi,  uauaI,  haa  lien  charged  tn  the 
i-e«erv«  fund,  anii,  on  tbe  other  lunrt,  the  rwerve  accnunt  ha*  been  crwiitod 
with  £6,730  irom  iotcrcat  na  the  inTeatiueuti  and  £10,000  Mt  atitlo  out  of 
ntmtt,  Mwiag  tbe  balance  ot  thii  fuml  ap  to  Mt940&  1^  8d  I'he 
iSfMtBlBU  Mmbwn  iiiei'aaaad  during  tha  tSU-jtv  ty  £16^27,  ami  tliej 

•  mw  Mat  ll*  total  coat  o(  £420,634,  Ihelr  preaent  market  valuu  U^in^^ 
■bMt  flMiMM)  to  £1S,0C0  io  cx«»<  <>{  tlmt  amount.  Tlib  U  our  h.>lf 
ywrif  mtmag,  uaA  no  bmiaaat  bn  to  ba  tmniactad  at  it  axce|ii  tha 
i^Hrt  ol  ov  pnv*"  teiaR  tb*  tuU-TMr.  Ik  k,  ttertfon^  I  thtak. 
■dummmht  fcr  m  to  do  man  thaa  no**  tU*  mohttei ;— ■ 

"  na<  at  rmH  ^      IHrMon,  daUd  Jmmmg  IS,  1901,  UgiAtt  ulth 
U»ttoimmt  tf  mittnHU  io  J^cnUier  31,  J900,  Mmwrf  Atntt,  >»  mU  Ikt 
tmrntmnkuAu  mtirti  and  adafUU" 
atfA)tnrv»fmM,9m%»mmm  tha  ■Mtoa.nkkhVM  «t  •noa 

Kr.  JoiiTltlWTOV 

Modad  ft  rott  of  thiBka  to 
arried  unaoimoiuly. 

Tha  CilAmUAN  l«U|r  tdowwlilpd  tlw  Wtokftid  tbs 
tltco  taminated. 


■od  Utk  aoODSALI. 


CM.), 

The  adjiiumeil  ordioary  meeting  of  thia  omipany  wm  held  ou  Wednea- 
day.  Mr.  H  1'k  \h^>n  preiiitling. 

The  rll.M  lev  A  N  that  in  ■uhmitlinK  thr  rrpnrt  anil  lulmiif  uhcft 
lllr  tiiri'.'tora  diil  *n  v.hlp-ul  thfi  aligbbevt  luit   11. nr.  tli-^  hhrirnhnliKT^ 

would  acornt  ami  paw  ttioni  without  much  iliacumiuo.  Tbeir'a  was 
a  "  motW  '  compiiqr,  tba  iika  of  wWdi  te  did  not  think  had  evar 
hcio  placed  before  any  body  of  ahaiahddM  linea  tha  flnt  <Uya  of 
U»»  fu  iKwni.  He  wi^iiM  endfavour  to  prove  to  them  that  the  proa 
l*ctB  of  the  Company  were  such  aa  ouulJ  ]<■  th>wu  hy  z-.u  ullier  com 
pany  io  tbe  world,  eitlier  at  thia  ur  at  any  olbtr  'iui?.  T\it->e  prmprrui 
were  tboruuKhly  well. defined.  The  com])aiiy  was  not  ti!ubliAhe<l  i  i  wurl. 
a  patent,  bu«  U>  ex|i]oit  an  abaoluta  rent  earning  nylem.  Tlicy  bad  for  a 
WHtomr  awiy  wux-houae,  gninting  works,  (actorr,  theatre,  ko.,  in 
Iidodoo,  aod  he  bopol  to  have  every  I  iovt^mmOit  buildini;.  In  the  pro- 
thw*!  evirry  town  of  any  ^ht^  nhrrn  thttrr  wiu  a  firr  hriK^'^'^  they  hud 
nuiTKTH't'  'i^r  miTH,  ftinl  in  every  city  in  til';  '.VMrM  wfi^rr  lii c  in^urnnce 
wne  oooducted  they  had  cuatomera.    He  would  trouble  tbem  with  few 

IgiiiwafflniDmMmi.  th^BlSifin  •BeaaMt  1hiM^baJrtbir«artd 
bat  year  a  aum  of  IS  miUbM  tt  Wtttf,  and  90  per  coatt  al  tUl  mooaj 


I  loal  after  the  buiUIaniNra  daNd  Aw  lite  nittbL   (Tte«telm>«a  then 

prtKeedrd  to  ilr»w  a  higmy-oalaured  jn'oturx  <>f  wimt  wouM  b»p|>en  in  the 
evetit  of  lir«'  in  ri  rtAiii  parla  of  l.*itidi)n-  luid  &i«  iu;ln;.'  al  t  iir-  mum-  i  line  that 
a  atiir  galv  wa«  bli<wiog  and  otbar  dn.-uinatMK'c*  incidcDtitl  to  a  great  con- 
(lagntioii  ware  naaaot.)  Ha  tbaa  frMMdid  to  nfcr  to  Mvanl  of  tba 
Urga  Hraa  tbat  navo  oeeamd  wilbin  tba  part  daeada,  and  bitbrmad  tba 
ahareh' >ldm  that  one  of  the  l«*<lin?  iD«urnnco  men  exprvMed  the  bidicf 
lliat  if  at  the  i  lipplegate  :ire  the  l'ciiif  >n  hy-ilcm  bud  been  inatalled  iLat 
lire  would  have  been  atoppol  til  the  llaor  at  which  it  originated.  He  Lben 
reft-Tred  to  the  order  fur  miltiouii  of  thermoitata  wliicb  tbe  company  had 
received,  and  paaaetl  OTer  the  eiplaoatiun  uf  lliia  order  t'l  Hr.  I.ewia, 
aootlier  diimtur.  He  h'>pe<l  within  lliree  mi>ntha  to  be  able  to  tell  On-.m 
that  the  CKtiipany  waa  al  work  in  Maocheater,  Lit-vr]xHil,  binuinchaui  atu) 

LriMnrcr,  where  capital  wtwld  lia  beftQy  »al«ciibad :  $aA  ba  bewvad  that 

rvrry  t'lwn  of  any  aiae  in  0^^«t  ~  " 
panic*  beforo  tba  and  of  1901. 

Mr.  OKtMKW  LBWU  ttan  allaMad  to  

Hmt  bad  ddhaiad  to  Mr.  AdUia  40,000  of  tboaa  oo  crdar,  and  bad  baan 
'paid  for  tbaaa  Tliejriiiara  now  making  from  i!,SOO  to  3,000  per  day,  which 
raprracDled  •  nreSt  of  over  £64  per  day  to  the  company.  Doubt  hud  been 
thmwti  ufH'n  the  num)>«r  of  ihermoatata  ordered  under  thia  contract.  He 
niuM  nniuri'  '.h>  :ii  :':ii:rr.  had  ii*«n  no  Cypher*  added  to  the  figurea,  anil 
that  the  actual  onlir  was  fur  4,000,000  thermiiatat*.    Ha  ennaidered  tbat 

•baa  ttesatem  cama  iboratwUy  into  yw  tha  nutbar  mold  ba  naam 
40uOOOyOOOlaatnimieBU  than  4,000^000^  if  th«ir  «■«  lafufaad  for.  the 
ndlmr  eoBpuiM  oaij. 


Waterloo  and  City  Bailway  Co. 

The  report  of  tba  diractora  for  the  h»If  year  eodetl  IVx  31  ttittca 
tbat  the  vapi'al  outlay  to  tliat  date  w<^  £391  TQl.  16r  8  i  ,  mirl  that  a 
furlhtr  eatiuiatad  expanditure  of  £19,000  in  provided  lor  by  tbe  capital 
powan  of  tba  ooB|iaii]r.  Tbe  croaa  itioalpta  of  tba  ttai^  laaa  QoremnMat 
Slat7,  anouatcd  to  £15,481. 16*.  Sd.  From  tbia  tha  Leodgn  and  South 
Waatam  Co.  have  reiaiueil  £6,&B9.  13«.6<l.  in  raapcct  ot  wf>rldngaxDana««, 
kaviitg  £8,892.  2>.  tld.^uyablc  by  them  in  onitr  to  prorida^  under  tba 
*KTTenKnt  of  March,  1894,  for  a  dividaod  at  tte  rato  of  Sjott  cml.  per 
annum  .-n  tliR  ('noifony'*  oHuiaf]r,awl  buiDaid  aapitol.  Tail 
will  ba  payable  oa  Fab,  9. , 


 «ljMiitH|MaaiiaddBriB|tt*aHkib  —11%  aJarfw 

of  aMWM«hilrt  KildMi'waa  aiOn,40a  an  iaanaaa  «t  96M«3  tte 

rormponding  period  of  1899.  Sooaon  ticket  botdare  on  Dec.  31  iiiiailwmil 
ivt;ain«t  776  at  Dec.  31, 1899.   The  number  of  pawengera  carriad  and 
traffic  roc«iptii  for  m>  h  haU-j«tr  ainoe  tli<>  o{«<ung  of  the  line  !■  at 
under  :  -- 

Half-year  Ui  raaacngRni.*  U*ce»iia.t 

DM).  31. 1888    1,448^   BlOm 

June  30, 1899    l,7t«,fla6    13,815 

Dec  51,  1899   «...   1,768.731    13^214 

.)uDo30.  190O    1,868,737    14>070 

Doc.  31.  1900   —  8,098,400    ISflOt 

•  Kiciutiveof  Maaon  tiebrthaMna.  tMMhiaari 
leaa  UoTerumant  duty. 


UiHfool  Onriwd  Baifarar  0«* 

Tba  report  of  tbe  directom  of  thia  oompauy  for  the  ludf -yatr  to  DiCk  St 
•taiea  that  the  grw  ri  vmnn  r<-M<pta  amount  Ui  £43.9M.  10a.  8d„  BBd  thft 

working  expenmai  t^i  £2VI  187.  9«.  4H.  The  number  of  luiaenger*  carried 
during  the  half-year  in.^indins  tramway  piuaenK*r<;  waa  5,665,499,  cotn- 
pared  with  4,687,862  ia  tbe  half-year  to  June  30,  19:0,  5,214,967  in  the 
half-year  to  Dae.  3l,  1899,  and  4,476,879  io  tha  half-year  to  .1  una  30, 18M. 

The  tramway  line  to  Graat  Croaby,  completing  the  Waterloo-witb- 
Seaforthand  Ore&t  '"i  '»-by  extanaion,  wa«  •  > jwoed  ou  Sep!  I,  and  tho  tl^»fIlc 
haa  proved  iali-lii.'."i/_  There  haa,  however,  been  n  il-cicit-':'  iu  ti.pr.uKsay 
traHie  oomuariHl  with  tiba  corraapuadlng  periodof  laat  year,  when  the  receipt* 
wera  conaidetably  mgawnttd  hi  WM^jMBto  «f  lhadipaitaia  al  tiwpi  far 


Soulb  Africa. 

Intoreet  on  morti^nge  debaolBM  haB  abenrlied  £3,400,  leaving,  with 
£4,452.  12:  brought  f'irward,  a  bthnce  arailabln  for  dividend  of 
£15,820. 13«,  Id.  The  directora  nowrocommrnd  divid<  ri  Ix  at  thf  f  illnwiiig 

niLen  (It'M  tn;,  pajaljlc  ou  and  after  Keb.  15:  5  jt  c.  tii  [in  :uin',i  a 

tbe  prelcicnce  ahaiva  (£3,000).  and  31  per  cent,  per  annum  on  the  urdiiuuv 
.hw«*  (ObnOti  eMnyhigfcnMKi         Uib  4d, 


aaKAT  SASnitH  1UII.WAT  oo.— At  the  half-vearlT  nioatini;  on  Tuca- 
day,  tteafaafamau  OiitdChHriltaiiillaaJiiteiadtotbaoaBgeatioii  of  aub. 
urban  toaflc  oo  tholintat  oertafa  pariodi  at tha  d»,and  toeartain  prop>ieala 
fur  relieving  thia  congeition.  Soon  tba  laat  meatmg  in  Jnly  low  level  tube 
line*  work^  by  electricity  iuetead  of  ataam  bad  eome  to  the  front,  and 
Inth  a»  iVKarda  ci-i<n>itny  uf  construction,  quiofcnaie  -d  trannit,  and  the 
sati.Hfiictiou  ll.'  V  j^T  r  ir-J  1  1  Ili-  j  uiilic,  appearad  witho J'.  duul^L  1..  li»  '■■■«<, 
■uited  fur  uilian  and  luburban  Iraflic  Tbarefore  lli«  din'clun  bail 
daeidad  to  abandon  tbcir  high  laval  additioaa,  and  to  niaka  iualead  low 
laval  taba_  linaa,  etartinx.  a«y.  at  lUord,  and  running  undemaath 
their  exiattng  [roada  to  I,ivrrpi>ol nirct,  whcir.  in«tr»il  of  forming 
an  underground  terminus  thry  ncmld,  iy  mfami  of  a  huge  curve, 
enable  tnina  to  procoad  to  Waltluuaatow.  Thu*.  whan  oomulatcd, 
thwa  oonld  ba  a  anttoaoaa  avrioa  of  tiaiaa  ranalnR  backwaida  and 
foniardi  batwaaa  tICnd,  timrpoot-itreat,  and  Wallfaaaaataw,  with 
ialanaadlato  atotiooa  at  auch  apou  aa  might  be  aeleoted.  Tbe  plana 
for  tbia  aebente  were  prefiared  by  their  engineer  and  aubmitted  in  July 
laat  tu  Sir  Beniamin  llak'  r  ,  and  the  h.  cue  aa  a  whole  tcoeired  bia 
api*roval.  They  tiuw  fnuud  that  plun^  Jiad  h<  f.i  de[Hjifil4-d  fur  |  tirlia- 
nwntaiy  puwcia  to  make  an  iudepaodeul  tube  line  fmiu  Ixjndun  to 

Wal  tbimetow,  lAioh  fNuM  be  to  ttmiMoa  both  to  tbair  aiiilhai  Hm  and 
 wSdMriMilrhrttiCmwIthtlMir^ 


to  thair  propoiadtaba  lia%aad  1 

of  emiraa,  it  aright  ba  yoHbla  far  tbitt  to  tim  totoma  irilh  tha  pro- 
moK  r*  of  that  acbaMh  bat  fatHog  that  tbtr  muM  ha  aa»p«Uad  to  oppaaa 

iIm  acfaama^ 

HRSOrOUTAK  RAttWATCO.  AtAmi^linn  m  Friday!  ol.  J  J.  MelW, 
who proaidad, *ta(c-ci  tlmt,  tt.r  n.  r.iMiit  ^  fl-.i.Tvivl  vrry  cl.  nrly  tJi.»t  iJie  unaati*. 
factory  raault  of  the  working -d  the  half-year  >v.vi  luc  tu  'vr  cimiiuataooi — 
first,tbeopeniugof  the  tuba  railway  between  ."-Lri  h^rd  »  Ki;iih  and  the  <"ity 
at  a  2d.  fare  for  tha  maximum  diatanoa  of  6^  niUc«.  and,  Bcoudly,  the  high 
price  of  ooil  and  other  uiatarial,  wbich  had  very  largely  increaaed  the  coit  of 
working.  They  had  liad  a  raduotioo  in  tba  number  of  pa'xcngna 
of  8,966,842,  u>e  wh.de  <d  ihu  redui  lion  1>elng  aUributaUe  to  the  ctrni- 
patition  ot  the  tube  line,  xuJ  thiii  Ivmi  in  paaaengera  repreaented  £26,246. 
tba  sew  aleelrio  line  waa  working  for  live  mootba  of  tba  baU-year,  and 
tbtgr  iNH^  thiNfoMb  w»  to  a  poaitlon  to  jate  IMr  MV' m  to 
tha  astMt  of  (ha  Haa  Am  ware  likely  to  auatAi  ftooi  It.  Ctotohi 
change*  in  the  working  had  been  tntde,  and  otbaia  were  under  i:oo- 
aidcration,  by  which  they  h.>pe<l— jiendinn  tha  advent  of  e'<  -tric  tmc* 
lion  on  the  cii-cle — to  miii^te,  aa  far  aa  powihle,  the  nwult  to  them  of 
thia  new  ri>miietiti"i>.  Une  diivction  in  wliich  they  might  lo-'k  hopefully 
waa  the  adreol  of  electric  traction  on  the aaauviatcd  lin<'>.  Th<'y  now  felt 
oooddent  tbat  tlM  time  waa  not  far  dialant  when  thia  difficult  work  might 
be  aanaNMed  and  aeemnpUehoi :  and  they  Udievr  l  they  would  h<ive  no 
cMiae  (o  rr^ret  the  delay  that  ha<l  taken  pUce  in  the  npj  licatiMn  of 
ileclric  workini;  lo  their  »y.'t«tn.  Ti:e  Klc-iriL  TiHti-n  Ji^iul 
OtfOiuiittec  ha<l  not  al  |>roacnt  coma  to  a  deciuuu  ujxio  tbe  tender* 
whicb  bad  bean  received,  and  they  had  nut  yet  received  tba  teport  ot  tbe 
enipnacra  upon  tha  ayatem  nt  working'.  Hie  electrical  biatalUiian  would, 
of  oourae,  be  a  diffloult  work  t«  aoc']m|<Iiili,  becauto  «l  lha  anormoua  tf  atte 
on  tbe  Inner  Circle  line*,  the  working  of  which  th»f  dM  net  want  to  iutar* 
nipt  ;  ''Ut  they  wete  t.ild  by  the  eipetU  tliat  it  waa  poaiible  tu  .n-ercome 
all  ibf  1  -tu  '.11  u.-..e««  iui  1  ilmt  when  the  i  h*n^'e  waa  uude  the 
railway  would  be  a  timt  .claoa  elcclrte  line,  teorking  at  a  leaa  ooati  and  with 
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iocrr'H'od  oRrrj'ing  Mpftdljr.  Their  tanud*  w»re  I»rj:«,  RivIiiR  I'ltuty  "f 
uir  sjijcc  :  thoy  h«d  naoiinnia  op«niDga  atrmgtb* Mne  wliicli  could  uut  iul  to 
iiupruve  tic  veiitjifttton  ;  »0i1,  furllwr.  thfv  wen-  nr«i-  tbe  Nurface,  eu  tluit 
lli«y  vrtiuM  have  no  m  M  t«  employ  tbe  ctwtJy,  and  n"t  »l»i»y»  ooiiveuifDl. 
luiiijtiuery  u(  liiu  tot  pitiug  Ui  uui  {rom  tli«  tituok  Xbaj  b*d  l>Mn 
iwUi«d  attb  <ilWiirtoiii  !■  intntdMiDK  dMlmtnctioa.  Hm  wouUI, 
iMWtvcr,  «mUi  then  to  ttfci  tdmBtaicB  of  Ifc*  imiat  neant  diNomriw  m><I 
dcTclopmtntii  in  i-lwtiic  kiCdcv,  and  it  would  alao  enaUe  theui  to  avoid 
>'<u'i<  !•(  th<'  nrsulin  iul  >  whidi  tomo  of  t1:tir  nciglibuur*  had  fallen. 
Mr,  Ncwl'y  inniiirrd  Ihrrnut  of  llie  iifvr  pleitlric  tra'-'lioii  a«  (.oajjnred  with 
tlif  rrofi'nt.  Mr.  I'lumlwr  refcrr«l  to  the  defirO'LiU' m  in  tlie  value  of  the 
»l  ick,  *it  l  wi*h«>i  tibc  AMurod  that  tlie  a<h>|itinn  of  electric  IrKtlou  would 
u  A  iotcifere  with  the  ioturcli.nKji;  Mftraflic  on  th«  ivirthem  line».  Tbe 
chairmaD  J«d  the  CMt  of  adoptini;  ele>7trio  tr^oti-m  would  not  b<'  »>  much 
an  the  diiTLt  :•  cjtt  ipatod,  and,  hnriDg  iiifttailail  i(,tll«eMtoi  WOtUm 
niid  tlie  ;;re.irL.,  ,  .<pi  li:y  with  whivh  they  would  mon  Uwir  tnina  WOlU 
be  •  vary  euoelder4hle  Difiug  tu  tbe  ttoiagaaj. 


ALLAN  EL£CIR1CAL  SYNDICATE  (LTD.)- llegUtei. d  Ja».  24  wiUi  a 
capital  of  £1.000  in  £1  abat<'<.  lu  Mtoutaolure,  |ir«d»c*  add  altiiip  fvrto- 
MtBganetf!  or  other  iiietal>,  tuiiivrala  or  ore*,  MM  to  eeqirir*  aDil  esptoit 
mjr  •lavKigi)  pmMiai^  nuahintiy,  ftft  Mr.  Tr  TariwliM  ii  IIm  lint  lale 
«]]tMtor> 

ANCHOR  CABL«  CO.  (LTD.; -IlecinteMd  Dec.  31.  With  a  ci.pital  of 
A'uO.OOO  III  £6  ahaK'i.  to  c^<iTy  on  the  botfucn  of  cable  maluin  fur  elec 
trical  and  other  purpoef"  wit-*  rojie  iniker*.  wire  drawcrr.  iiielal  »r;rker«. 
tlectrkiuip.  el-'Llrical  »   !  i  ii  Lliniiical  eBgiii-er»,  Ac. 

BOGOTA  TELEPBODE  CO  (LTD  IT- .-! !|i  i f,l  t>r.  ,T1  ti  n  .-xritu:  nf 
£26.000  in  £1  »liar<><,  t' I  :i  'I'-.-.tr  .-i  .'im.  fisi  v.  t  .n't  liii.;  .-■  r.-.  t.^'If. 

|ihoae«  *i)d  telephoiiir  p-it^lu.i  •  li.tuuii... in."ii!nu  l;..(;u:,v,  uiusubia, 
>   I'll  An  '  I.  V  oij  l  Ili  l        i  :i  lIji'    ,i  inei»0f  UlcpboiK'  coDtxa'-'tori",  Ac. 

CLEVILAMD  AND  DUBHAU  COUNTY  XLBOtKIO  FOWfiJl  00.  LTD  — 
HegiiMnd  Dte.  U.witlk  aeai-'ital  of  £26,000  in  X2t0  tlitmi.  <•>  carry  on 
the  bwinea  of  fwodumt  ind  tniipltrm  at  ebctrie  pa<Nr  for  all  purp««es 
ill  tJie  Xorth  RidliLi,'  of  Vurkahire  and  in  lh«  county  of  IlurHani.  and  the 
liUsiiiFBH  of  raiU.i,v  and  imoiway  l  oril r^rtom,  iclrphonc  and  telri^raph  con- 
ninKt-'r*,  iti^jjufacturcri*,  and  cn^ni^m  pecrnlly.  The  Biibacrih^r^ 
III !■  i  ... :■! .v;.iT3  iiinl  i:>.inmu>tcrii  in  thr  diatr'ot. 

ELECTRICAL  BLEACHtMQ  CO.  (LTD.)-HcRii.tereJ  l>cc  31,  with  ii 
r.ipiial  of  £15,000  io  £1  «lmrc«,  to  acrjuire  Eiinliah  (ateuU  No.  20:?A  i 
fiaS3;  .md  Xii.  W.lO-l  (1900)  for  itn|rrovcuieul)  in  bteacluDf^  cotton  yuw, 
nuii  I'  :.ir  1 ;.  c.  n  I  liu  I  u  iiiuM  of  bleachers,  dyerc.  luauufacturlu'n-  c:i<':iii.ii«, 

1LBCT«I0  TBAIIWAT8 IBWST  i  tTB.)-K.!gi.t<r<al  JJ«.  31,  with  a  cajiital 
•r  tMUm  HI  ihira^  tocvr>  on  the  baiiiMn  of  paimt  tmuK*,  motor 
and  olhor  Tihiob  bniMiiv,  CDgineerv,  itromoton,  Ac 

OEOROE  JEinilHaB  (LTD  — ltecruiiare.l  Jan.  M.  «itll  «  ca|riial  of 
£  i5  ivo  in  £1  nham  i  JO.OOO  prefeitiic  ),  to  iK<|uira  bluiiMM  eiiTMd ou 
M  |.^'  lit-  »tylc  of  licorgp  Jciiningii.  «ad  tu  carry  on  the  tMuw  of  mtal 
f  Hi  li  TH  .i:i<j  wi>rlien>,  mechanical,  eteetriCll am  gmnl  MlgfalHi^ te. 

HEKNE  BAT  AND  CAHTE&BDRT  UOBT  RAaWAT  BTKDICATI  LTD. 

—  Ufk-i»tcr»d  Dec.  28.  with  a  cplial  of  £2.000  in  £1  aharea,  to  adopt  nn 
agree meut  with  Mr.  It.  Wumer.  to  enUr  into  ami  orry  out  cnntract*  for 
makillSt  yindMaiiig,  or  wwkin^-  railways,  Lnamwnyii.  u!t>'raph  and  tele 
gnfh  turn,  alecttic  and  other  lighiiuK'  wuikt,  aud  fur  tlie  equipnteai 
Uwreof  iidtb  elMtrwal  {iltnfc  or  sihcrdte.  aad  to  cany  m  lb*  bumw  of 


BOVASS  CONDUIT  00.  (IffDiJ— RHbland  Jan.  36.  with  a  capital  of 

£20.000  in  £1  fham  (1,000 dererradTto  ac<)aire  a  Uemca  to  uae  and 

eji't.  «e  11  icrtiio  invenlioQ  for  !iDproveiu<<n»A  in  und  n[>p»f«tui>  f.>r  ihti 
I  I  .1  ur.i.-;-.ire  of  pipci  or  couduili  for  elect  :ic..'.  ■  ■  :i  i  j  ,  r  for  uw  n  ■ 
\uK  li<|Ui>U  or  gjibe»,  ainl  tw  uarry  ou  the  buainran  of  pijm  and  cmidiiit 
manufacturaiv,  dectiioal  aBgiiicnh  «lMlridan*,  contraclorn,  mipplieraof 
clertncity,  *c.  The  auWrftan  are  J.  IE.  Latham  engineer  .  J.  II.  C. 
linxiking  eoffiiif eri,  K.  .1  FlMjagiin,  C.  K.  llainUuni,  .V.  E.  Taner 
ciijinffi  ■.  W.  C.  .Miinn,  and  .1.  Ii.  Iljdo  (togineerl.  The  lirKl. dirael«ir« 
ire  M.  Kdmundi,  \\ .  V.  J.  Fdwcui,  A.  11.  Howard,  iiud  K.  \.  <:'!arein<ioL 

KBBBT  BOWEN  ELECTRIC  BTHDIOATE  (LTD. ) -Hes»tered  l>ee.  .^1. 
with  a  capital  t"20,C00  in  £1  »lii\r<-«  (10,000  preference),  to  takeoM-rthc 
frtehold  yacht  huiliiinj;  and  electric  workson  Eel  1'ie  l«l»nd,  Twickenham, 
to  idopt  au  ii/rfr;n>rnt  wiih  Mi  .  K.  Howcii.  and  to  cirry  oii  th<-  hudnoiwof 
nhip.iod  b'juuii  bui'doiH.  f  iif;ii:<  cr«,  electrician^-.  >  lectrical  tiu:ineer»,  .V.-. 

FILE  BLOC  BATTERY  CO.   LTD.  -IJoKi-l.  red  Kec.  23,  with  «  oipilid  .  f 

426,000  In  £  I 

aild  E.  P.  lUrvey.  ;ih.1  i,,  ,  \>ry  on  the  l.u^iiewof  eletujcian*.  uiftUunicai 
and  electrical  cruinwr-.  oianuuclurer..  i.f  and  dr.tlan  IB  " Piia-BI<ie  "  and 
i  tUer  iMtterics  iitui  ric.  tri.  0  ni.f.»r.iiu»  and  npiiliamea^ motor  R'Uvrator, 
fan.  transi  >rijii!r.  awitch.  ru'li  r,  a:i:\  iunip  iii»iiufiictur>r.H.  Ac.  The  «u)i- 
ncribeni  at.-:  ,1.  i,.  TuriKy.  (J.  H.i^-itc,  II.  f.  H^TVey,  T.  K.  Harvey,  C.K  , 
i:  V.  ll.uvcy  If!,  -iri.  llcl)^,•iuter  ,  <;.  .S.  Ilerulcl,  and  H-  \V.  Knott. 

PRItUTIVA  OAS  AND  ELECTRIC  UOBTINO  CO  OF  BUBJC08  AYRE8 
|,LTD.,-Iiogi«U!rea  Jm,  with  a  ca{«Ul  of  £1,200,000  in  AS  aliarcii 
imOOO  mtarancax  to  adopt  an  wneneBt  between  the  Coionaiihia 
Pnimtiva  de  Oia  da  Bimmm  Airaa,  aoTH.  Want,  to  $e<\idn  gai  or  alnctflc 


li'sht  woiValn  the  Iliver  Plate  an-l  r-h^r  r^rjritri's  in  Si.ath  .Vmerici  pr 
elMwhei-e.  and  l"  carry  on  the  biisitif-^  uf  i;r\-iuf  ic-uit-  L'-  u-Tul'irH,  mid 
•uppliern  of  electricity,  ifu.  and  other  iUuuliuatit«,  eoi^j';'''  r-  •■ij-;:iii  irid 
iiiiclii  fry  Inl  in  -,  gall  and  electric  atove  makera,  Ac. 

W.  E.80THSBT  ft  00.  (I.TD.)-lleai»teted  IXc.  31.  with  a  capital  of 
£19.000  m  <1  alMrta  iW»  fMiMMd  and  fiiOOO  deferred  okUimit},  to 
ari]aii*  and  to  carry  on  tlia  buMnaM  ef  ataelridaat.  enclneen.  mipptien  a< 
electric  ti|;ht  and  power  Tlic  auliieril>eni  are  \V.  K.  Sothchy  (nlec. 

trical  engineer  I,  O.  J.  I..  Nichol»pn  (cliwtriual  engineor),  Miw  M.  S.  Uonald, 
.\.  J.  ADgell,  S.  .1.  Hojitfr  *?">l»'ri*"n,  ]\  ^icmtrr-H'dicrlaon  (civil  engineer), 
and  V.r-.  M  i|.j     jii^i  I" 

TRAKWAT  TROU.BT  CO.  (LTD.  li<'gi«tor«d  Dec  31,  with  a  capital  of 
£100  in  £1  ahanRito  carry  on  the  liusinmi  of  auto-motorcar,  tramcar, 
W8|,-^a,  van,  Tdude^tmckaad  i^clo  maoufacturen,  irittnwiy  coutracton, 
electiieal  aa|iaeera,  to 

WABATAHimmAU  00.  (UTD.)— Bagtatared  Dan.  31,  with  a  eapltal  «f 
£100,COO  iu  £1  phir-^"  t'.  ac<:iuire  any  miue4,  iniuioK  riglita,  and  otltn- 
property  in  T»»i  i  .i.i  i  i  •  iiJ'iptauajjreenKul  bclweeo  tie  <  leeteTi-«lchi<  1:'^ 
*>a»4;liihicht  un<l  i-.i«ctnotiit><  CieMllicluift.  of  Vienna,  of  thefirat  pari,  the 
WeUbach  (  oinjiad},  of  Gloocenter  I  N.V.,  U.S.A.),  Herr  C.  A.  voa  Welabacb, 
aud  Mr.  K.  WilUama  fur  tlte  acijuidtiou  uf  cCTtaia  pateoli  rtlaliDg  to 

impi«*aiMDti  in  tha  MtaiilaetiM  «t  alaelria  kMMpe,  Aa,  and  to  aaciain  frooa 
Ifr.  WaiiMBi  aarlain  n«nium  niiitaMw atar  tfaa  Ctewwa Ritar, 


MONTEVIDEO  TELEPHOSB  CO.  LTD.)— The  annual  retWB  to  Nov.  4. 
1900,  gWt*  tfaa  capitid  a»  £160,000  in  87,000  prefcTWlMa  and  ?3ii006 
ordinary  abaraa  of  Ul  om:1i.  of  whioii  8M82  iii  ifii  i  iii  ii  111117? fiflftlllllilMj 
ban  bean  taken  np^  £U8tl'!?S  la  caoaidend  aa  paid. 


OUT  loiss. 


HBHORANDA.— Dank  rata 5  |i«r cent,  (aiiice  Jan.  3,  1901).  Tr'ccof  <.ilvei' 
2iid.  per  ot  (Jan.  51).  Conaola  (21  per  cent.)  9&,..— 9b|i  fur  money, 
96i  ^— 97|'.,  for  account ;  2)  percent,  97i  :Jaii.  31).  Coa»<do  I'ajr  O^f 
F«l>.  1.  Stocka  and  SbarM  Coiitiouation  Uaya.  Kcb.  12  aii<l  25  ;  TiiJiet 
I>ayi^  Feb>  U  and  27 ;  Fky  Cay,  FcK  14;  Mining  Share  Omf-9fm 
Day*,  Ftab.  U  and  & 


AMAZON  TELEORAPB  CO.  LrD,^— .\  meeting  of  the  holden  of 
ti]<w  ill  thin  CI  mpany  <ri'*  he  le  ld  M  the  vUicea,  Moort;ate  ^StatioD.cinutba^| 
l.  ji.d  t:.  K  <'.,  on  Tbui >y 'ie\t,  t  <  »utbi>ri*e  the  creation  and  ilWa  ol 
6  i-cr  ueat.  debentures  tu  »ii  m  luut  n  it  exceeding  £150,003. 

BRinSH  COLUMBIA  ELECTRIC  RAILWAY  CO.  (LTD.; -In  a  rej^jrt. 
dated  .Ian.  fi,  fiuu  the  gaueral  managcT  it  n  atatod  that  au  uup«««edeute«i 
f.i11  of  auov  dnriBij  *Im  pvae iona  waafc  bad  givan  mndi  troiibla  aud  aauaad 
heavy  expeoaa^  Hum  Dae.  SI  nrrr  SOtn.  of  enow  lud  fiillen  bi  VanMWTcr, 

aud  another  eiiowit-o  m  v  ^»  then  rnpiT>(».  Will  tlte  eaceptioD  of  Kew 
Vtar'a  Day,  wbfn  afftU  (  i  li  lu.  | n  >1j-^l  i  i  riilT;i ,  they  hatl  maintainCtl  Uia 
niilway  aervicr,  but  only  wiUi  all  aight  Work  with  cara  and  •now  ploughn, 
and  the  empUiynieui  of  many  anow  abovellen.  The  aame  ci>»ditivw 
obtotDcd  is  Uentmicuiter,  wltera  ISiii.  uf  aauw  fell  on  >'ew  Vcar'a  I>ay. 

Intathn  dividml  ta>%ia  baUljiar  aqMnSeS^TM^^nw  oif  lOpir 
cent,  par  aawim  hta  bam  d«atand. 

OMMflMr  ft  M  (Snt)— Mr.  Iinr  Daiaa  baa  joined  Ite  beard  e(  IMi 

eomp 


TUMITAT  am  UILWAV  mPFIO  RBOBtPTE. 


1  laa. 


So. 
at 


AMaaoATS. 

AatouEit 


I  TIC 

Hi  Ure. 


Aberdeen  CorpnntJnn . . . 
•Birmingham  Tranmaya 

Itlai  kbu rn  ( Vir| .!>rat i' lu.. 

UIocJipool  Corporation... 

Ulack|K>nI  and  Fleetwood, 

Bolton  Corporation   

Bradford  Corpontton... 

Briabane  Tranu   

*Bi  Utul  Tnuuak  Carriage 
*BueQoa  Ayretk  Bekranu 

Central  limdo*  Sailfnqri 

(-ity&SoathlaOndoilI^. 

Cork  KI«-.Tr»jn» ._  

rxiver  Corporation  ..... 

Dublin  ft  IjBcanKiy. 


1900  1 
.Ian.  19 

..  20 


24 
26 
27 
27 
.  12 
. 

.30 


£  ! 
.  675  + 
4,251 '  ■(- 


DuUth8Mi«baniI>fak....i 

•Dundee  Corporation  ... 
•Olaagow  Corporation  ... 

Hull  C.irpe.ratioTi  

'Liverji'.Kjl  CurfX-iratiuu. . . 

Idverpool  Overhead  RIy. 
•8h^ald^Ma»wa9« 


.1,11 

iHc. 
Jaa.a& 

.,  26 

„  20 

,.  25 

..  2S 

.,  1-3 

» 

M  10 

„  Zl 
„  27 


164 
141 
1,226 
7.SS 
2,084 
3,854 
5.061 
6k961 
1.0M 


47, 
138 

I 

"281 

sl 


35  23.192  ,  -b 
3  18,060  '  - 


ai'? 

+  2liF! 
+  1,167 
+  347. 

+  "67« 


49  tBjear  -t- 

4  S52  - 

43  5a252 

4i  2A..'i35  4- 

23  43.!i35  + 

4  14  673  + 

26  6S.63lj  + 

.16  139^  , 


£ 

3^ 
8 

8.970 
8,024 
3.313 
7,196 

•■4 

8.SSI 


163 
63 
Si.202 
6$4 

44] 

8.4'>0 
1  516 

7.eJb 
14S7 
2.753 


13 
451 


4 J     9,417  f  612 

41      2fo<J  +  £6 

4^3.1661  ^ 

4    3.228  J  *  *^ 


+  127 
+  850 
I  1,213 
114 
+  83a 


38,014  T  2.243 

43.006  +  23,305 

21,008  t-  5,980 

b,m  -  32 

»  ijem 
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KLBomo  Lraanm  awb  traction  ca  or  adstraua  iLTD.)-Th« 

Hinx'tfim  of  t}ii»  e<M?ipany  luive  iiotiBwl  th»  i»h(ir*h«»l(l*rs  tha*  «<!Tk(«  h»T« 
iKxn  ri^:<'.ii''l  (rim  I  lie  c<>inp»ny'inji:iu.it't'i  ir.  Au-lr,iUa  '.''ira  tho  purthue 
of  I  So  T  vi .  Mrlhi  nrnr  umlrrtAkiiiKu  iuM  ixtu  auni|»iet<9ii,  ikmiUis  cciti)|«i>y  in, 
t!  1 1 . 1  I    I)  in-  ir.  full  ;.i»»r  Bion  ot  thru-  (irn|iertieii  hikI  their  tPTenue. 

ELECTRICITY  SUPPLY  CO.  FOE  SPADI  (LTT.)- .V  niceliiig  of  theliolderi 
•I  U>e  cofltolidfttoil  <lehriiluiT«  <>f  Uibi  company  wit!  be  Md  oa  ISth  ii»t.  Ut 
enntBler  a  rwolution  tlwt  tbo  tru'tcf^  >i«  Kuthoriacl  to  concur  with  llie 
coiniuiiiy  in  the  grent  t-r  n  I"!  -if  it",  [in  iirtv  :n  I'ifiMlrid  t«  Um 
C'~>lzi|«iiii>  Uenenl  MniliilcuA  >le  K  i:>.  ti  L-Mmi  mi  the  U  i  and  condMlIM 
c«nliiioc(l  in  the  draft  teuM  tu  bt   ul u  iLUd  ut  tlic  ii;cetiug 

STOCK  EXCBAiraS  HOTICTJt.--Tln-  k  Lti  l-.-ui^;'-  CnimUK-o  haro 
vrvU»«d  the  furth«iii«uaof4.'177,961  sterling  4  per  cent.  600-yc«r  debenture 
•tMli«r  the  OmmerM  OaU*  V»l,  IOlQOO  £10  M|r-jiiiid  AwmwI  (be  Cilv 
nwi  »Mah  £MdMt  tbtSmf  IK  md  400,000  £1  fnt&  pdd  Omrm,  140y00& 
Sptroent.  UK irlgafvilebeu lures  uid  i;3,1666|>«-!  i«iit.  uiurti^a^'vdeliuncui-vii 
pfibe  C'lpr  Btrtric  TVmnKviyi  [/.(if.)  to  he  quoted  in  tli«  offidal  list. 
Applicnfirn  !is»  l*™  uwlc  In  tlr  (Mmmlltce  l«  a|>|ioiiil  a  upeeial 
■slili:!^  I  t}-  ill,  .in  i  to  grant  u  ijuutatiuti  to  19,9C0  £5  fully-)iai>l  6  ii«r 
twill,  cuu^uUtive  |4o(rreiic«  nharea  of  the  t.t<<-tric  nwl  Oourvt  /ntrtt- 
1I«<J1(  ''o,  i/.t't, . 


MATIORAL  TILBPBOHB  00.  (LTD.)— After  pujiag  a  dirideod  at 
6  [ler  cent,  (lean  tnx^  nn  the  Bret  and  acoood  preference  iA«m,  a  didttbu- 
tioii  of  5  |i*r  eetit.  g^;  siuiam  (Iom  titx  >  for  the  half  year  in  aijiii>i;iiL'Lvl  hq 
t)>e  third  preference  and  on  ifae  unliuwy  aharei^  £85,000  heliiE  placed  to 
renrrre  Mtd  nbMk  MvOOO  «MlM  tttmttA,  At  tlM  ooawtpowdlllg  ptnod 
laat  year  ikt  dMdMkd  M  (b»  ti4iMiy  ••(  «t  tb»  nto  af  6  pr  cnti, 
£80,000  «M  pliMd  t«  rtMTTCL  ud  <6,190  MrH«d  hrnard.  Tbo  ~ 
hooka  irin  Iw  olMd  fma  tin  atk  to  Dm  n«  iui  iMAirfv*. 


AW  fBMPimr  cm.  <jm.)~- 

Tha  diraetnh  har*,  ft  It  mmmbiwA,  d«clar«<1  •  diTidaod  ot  M  par  cant  for 
the  year 

WBSTIUNSTER  ELECIBIC  SOmT  OOUORATZOI  (LTD.).— Ite 
dimtora  reeonicnena  ft  «*Mid4  far  Um  talf.9«ar  tadai  Dab  St  at  tk* 

r4to  of  11  yvr  cent, 

WIQAN  AMD  SnniCT  TftAIIWATB  CO.— The  directori.'  report  aUtea 
that  negotiitioD*  are  firn  ltri?  wttli  ihe  k;.  al  autlioritiea  fur  tlie  oiteDaion 
of  the  lea«e  and  oonTerfi  'u  of  Uic  iniujuikv  s  to  electric  tractiuu,  1'he  local 
authoritiea  outride  Wi>;auj  liAve  tUe  ri|;hl  i<i  purehaite  the  linex  within  their 
area*,  and  are  contemplating  tlie  exerciee  of  tikoee  pomm. 
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D'i.       *\  pflT  Ount.  Dolwiiare  Stijclr  j 
Brotoptoa  A  KuDbtn^n  RL«cLrlclt7  Bappljr  OM.  i 

IVi.      7  por  fj*iii.  PrilWiii?*     

0»l<TnU»  Rliv;.  H  inply  Orlltifcr?  [.fally  i>»ldl  ,„  — 
Clharlng  <>>ciM  A  Hirar.ii  K^rtout^itij  dapptj*  Oorp.  .. 

Do.  pordoDt.  l^rofiiponine   ......  ............... 

'  Oh«JmA  BlurLrlafir  Saimlr  Oriliiarr   

•  tic.      4i  iwr  <_*nt.  DM'witLir*  St-»Ck  lr*tL)  . 
Ohldajm  R:ll*:.n  U(.W..rl.£  ;  *>yf.lj..l.|  BociUti*!.) 
Qltr  o:  Lofiilor.  KinciTln  I.lijliilr.rf  I>fi3. 

Dc.      8  p«-  (JuDt,  t^lamaUtlTO  Prof.  . 

Do,  4|%  l(M  Iteto.  m^k  OerU.  (Wfe  J< .  I 
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Xanilncvon  i  V"  i'ft1|t  TTrfflllMJ  i 
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Bt.  J»inOB>iii:.L  Pui;         Kl xrlrlc  OrJluiry  ..... 

7  :;wir  L'-'iit,  Pfflt^jffif.fti)  , 

IM,  |ior  ■  ^T.i .  1 1  nt.  .ifiim    .'Aii.i  -  U   i  o  '  i  ., 

Sm'ilitiol-'.  Miir.*ikJ(  K:r<--.r:c  djjTpiy  lJiiUii*r/.««,  . 

ho.       i  .  [.•■-■►''Oiniinirt   I   -  ni  1 1  I 

goath  Ltir.'lon  Rlorlrlo    j;'jj.y  v>rd'D»ry  ^. 
WuFlcaicelrtf  Hi)  -  ji  ilf  'V  lHjiry 

U<Jw        l>i   .  ,,  .   

EUCTUG  BJULWAfS  TAAMItfAYS,  Ao. 

BHab*n«TrAcAWAr  f  i^-r  Coou  U^imlarM 
Brl-wl  Tr»mw*:pl  *miJ  c.^r'.a^  ()r:lln4rj   , 

pii.      (.liiin  i.k'.U'nl'rc^jnJQi^o.fj.I/pil;  .,  

Da,       i  pnr  (  UtrA.  D^sno-ifaru*    ...  .„  ,. 
Brliliala  CVk^iioMi  .<b>';ht;  tl«-IsT»y  5  y  i'fuf.  ., 
Brit  -lit  B.iic.  Tr»-'  ^>r.I    

Do.      6.=:  dm,  E-f.tf.  . 

L>i>.  i  i>or  i^on::,  ^'urpof^l  DotuKHowi  .. 
Hn«ii'jji  ATroN  A  UM(;rmTio«^  "A"<hin»fMt       -  J 

Dt*.      '"li"   ^ae^M.^^....,, 

&  pOr  LWit,  t>- Ui-i'-inM    .......   I 

Iin.         ^"'1  i>'iiv  sik  rr>v.  iWi*.  (»U  pi) .. 

l>eritr(fcl  [>.-Tii:ric  (Jr.llDary     ,..«  ,.  

C'Uv        S-jiitti  L  iTii:r)r)  ItaU^ar  Ojq.  Oriilrnrj  „ 

Do,       ^Hiiiuiiry  ■  Nr)«>  itjijl  W  m/fiJj  . 

Do.      t  ;«:t  Outii .  i'wiuMHMl  Pr«fttnea«  (li^l 

(HJrif     

Dij.  i  pflf  (lunL.  ^'^:^l>ot^^l  Datwrotar*  . 
l.'irilj'i  '.hii'.o.;  T  .-i  iiA.  I  n  •  i  I  J-,:  ;..  'iniiasry  ., 

Ui.       -J -lor  t'vu: .  rnj'''.(-i    ., 

-n  i-'-Ti..  I'.M  ..-I  :>..il>'.  ..^1.)...^  .  ... 
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I      I><i,       9  [jftr  IV'iriiri'nra  .....  ..  . 

•  r»o.       H  por  L^^ni.  ;>t)'AjiU*J,ra    .,     ....i  - 

KldJurml.ii'«i^.'T  A  Li;?.irl,!;  K.  A  Tr'cl'ci  I'jot.  -- 
Llv dri.-^rul  Ovurli'uvi  ;iiili'*»y  Drutuary. .,....„  . 

Do,      4  SMU:  0»al^  i'r.t'.urt-A  ;o  .  ....  .....   

Da.     4p*irOMt&.  i>..iy  zitaro        ,  ...    „  .  . 
td»doO  BAt«BLai/.(Ou:.;         :iv    -  l'--uf-- r^-.'..}.. 
lMll(I^VId.CrAkll.i^UlUt  i^b.sU.l'.-v.i.  fl-;  I  ^ 

Do,      AUfftt*ir4i^  .IMK^atofu^  'JjiiJj  ,  

ir««  Ck«04nU  TrvoUtA  OrtUaAr* 

Do.  S  p4r  Omt.  f?UQi:iUUT«  PnttniMM  ...  . 
atiihsai,  Afl&'Uin  &n<J  Iljnt*  Kl«o,Tr*ai«»j  QnL...^ 

1*0.  a  por  'hrtfiwiftc*  .-««^^  Jp 
PottoriM  Klor.u-lt^  Tr>oii«&  Ord&kin  -..^ 

Do,     *  ihK  U«uw  iXimnlBitv*  fraSifiBM  M*»MaM 

2Aa.     Mmt  iM..0Mit«*«  Stoek...,-.,«..M»..« 
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Da.     4{  par  Oaak  lat  MortM*  0*4^) 
OaattMf^Keiliwr  Alkali  Co.  IbUa  paldl 

Do.     4)2  Plrai  Hrjft.  Mk  liad.)  .  „ 

Obailbiira'a  aklp  Talamph  Onllaary 

Do,     (par  (3*nt.0iiinaI»tltraP(afbraa;a 

Orompton  and  Co.  '.Son.  1  u>  is,an)  .,  

•     Do.      t  por  Com.  K^r't  M'irlicigo  Dtb.  In,1.)„. 

Davia atiilTim-iiirn  tl  jwr  tw<u.  Oi'n  Pror  

■dlaun  aiKl  awan  L'ii!ia<l  ("A"  t)liara«|  i<t  pad 

Do.  («tpaldl  

Do*      i  per  Cunt.  M<>rc<Ai,'9  Dal].:jU}ok  \fal,) 

Do.  itiiilO.nii  .Sui'i  I  r.,' I'ror.  Carta  (allpd) 
Kdmttodaiio'a  Kloou^flu-  c^rjt  'rAtlnaOrd.  »mm..« 

Dot     4)  par  I'oQC  fTii  u  >ri.  Dab.  (rad.) 
lUcrtrlo  Co^iatruntion       1  Lt  u.uijl   

Do,      7       LVrii.  O  im  1  .aii  ^-j  PrafaroiMt  

Dj,      4p-<rOt"H.  1<   s{  jncKD  Dai>  Iral.)  .. 
rtlirra  rl..".n.  (li.^'in.  ni  na  i  l'..'vur  i.'.i.  Ord  ........ 

Haclef'N  l'ukv'»'i3  .V.j.'i.  I  I.- 1  i..ry   .  ..  

Do,  p'lr  I'l'il.  -'ru'jr.M.j-n   ,  . 

D...,  4l  :».r..:.,iii.  ^I.,r:.,'-i.-j  L)u'..1ti>.m  Ira-'.l 
IrirlU  UiiMv.r.  li  r.;»  t  •..  W.  ,rt«  .....  ....  , 

l>j.  J  ;.ur  ■■i.l.  IM  M  ir-.;ii;u  l).!i.  (rol. 
Ta' vrapil  Ciartlriiautj!.        vl«  kLuufc-io*  ., 

liw.      4parCuiil.  Ueouatilr*  .'f.'nj.4,  Uiie 

Da*      Manura^IC-  lie  OrltUAr/       ...  , 

Pa.      *  par  llaui.  ilvu  i.inlvo  Pruforonca 
WUnaand  O^blniofl  (ifjiiiary  

Oow     AuarOsut.Oj  aiiaiiTa  PfO^araoba 

Do.     <i  |:ar  tiaat.  Iw  Mongaca  Oakaawna 

t>  wminiaf  iti  iNyayMiwMrt^ 
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Jaa..'Apr,.  islj,  Oo4. 


AfttTiail 

JanawT  an/jaty. 
Jan..  Apr.,  Jnlr,  Oat. 
JatMaoa  Daoambar  .. 
Jau,,  Apr.,  Jaij,  Oot.  j 

Maj  and  Noniabar ... 
Jan.,  Apr.,  Ja.l7,O04. 

PalKnury  and  AnsoM 
Pal>rurr  and  AoKtul  j 
Max       Noravbar  .. 
Jan.,  Apr.,  July,  Om. 

Jaaiuurr  maS'ialr  .... 
Jaio  aail  Daoambar  ... 
Uay  aod  NoraintMr  , 
Uarcb  aod  Sopiambar 
Jana  aod  Dtiaambar... 
April  and  Ocwbar  

Daeaoabar  mak  Jal/  ... 
Marah  and  SapMrnbar 

JawiaiT  aad  Jala 
Mar      Koraanr ... 


ApTiiHidOMDkairlZi^ 


iaaa aad 


April  aad I 

July  «-  

Jaoa  aad  Oaeambar . 


4  14  »    Juaa  Md  Daoaabar . 


April  ar.d  i)Q(nli«r 

iiaj  aad  £lotaaba' 
b«tM<IM*4<IB»ll>ft 
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W.  H.  Allen,  Son  &  Co., 

QUEEN'S  ENGINEERING  WORKS,  BEDFORD.""" 


27,  OLD  QUEEN  STREET.  WESTMINSTER,  8.W. 

Manufacturera  of  MIQH-SPEED  ENCLOSED 

ENGINES  <  DYNAMOS 


Vt>R 


ELECTRIC  LIGHTING 

Aim 

Transmission  of  Power. 

T  


COMPLETE 
INSTALLATIONS 
CARRIED  OUT. 


IXll.NDA.RD    SIZES   ot  ENOINES   trom    lO   to   1,000   Hopae  Power. 


OHIOACK):    HiaESBT    AND    ONLY    AWARD    FOB    TROLLETB.  DIPLOMA    AND    MBDAL    rOB  IKSnLATOBB. 

BBUSaSLS:    1897,  "HOBS  CONOOURB,  ICBUBRES  DU  JUBT." 


ROBT.  W.  BliACKWEIiL  &  CO., 

ENGINEERS   AND    CONTRACTORS   FOR  umiwd. 

ELECTRIC  TRAMWAY  CONSTRUCTION  AND  EQUIPMENT. 

POLES,  TROLLBT-flU,  FEEDERS,  RilLBOHDS,  INSULATORS,  TROLLEYS,  MOTOR-TRUCKS,  EII6IIE3,  UHE  MATERIAL  and  SUPPLIES 

S8,    CITY     ROAD,     kONDON.  K.C. 


T«l«|ruu:  "KlTKCn  LoxDOii.'- 


Ttttpbonw  :  lin  *  1«SC  Loadoa  Vkll. 


THE  NEW 

PRESSED  MICA 

INSULATOR. 


In  Sheets. 
Hard  &  Flexible. 
In  Moulded  Forms 

Of  Any  Description. 

riUM  MAUI 

MICA  cat  to  any  Template.    IVIICA  in  the  Slab  and  Knife-trimmed. 

MICA  CLOTH.       A8BE8TONITE.       MICA  PAPER. 


D.  JAROSLAW,  5,;Qeorge  Street,  Tower  Hill,  London,  E.G. 

CONTRACTOR  TO  THE  ADHIRALTT. 


TiLUHAM.  :  "iKJNAZITR  IA)X1)UN." 
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BELLISS  &  MORGOM  LTD. 


LONDON  OFFICE :  0,  Victoria  Street.  S.W. 


(8l'CC&M0M  TO  O.  K.  HEr.LIM  A  00..  LTD-J, 

ENaiNEERt, 


Ei^AH^  PATENT  SELF-LUBRICATING  QUICK-REVOLUTION 
ENCINES  -  ELECTRIC  LICHT,  POWER  OR  TRACTION. 


Over  1,400  SETS,  equal  to  more  than  190.000  HORSE 
POWER,  have  been  built  by  us  since  WE  INTRODUCED 
THIS  SELF  LUBRICATINO  SYSTEM  IN  1891.  and  the 
demand  i.i  rapidly  increasing.    Thi.s  satisfactory  reAult  is 
due  to  the  care  taken  to  UTILISE  OUR  LARGE  EX 
PSRIENCE. 


Our  En-pnes  are  SIMPLY  DESIGNED 
ami  STRONGLY  BUILT,  MOST  ECO 
NOMICAL,  EFFICIENT  an<I  DURABLE. 
They  run  WITHOUT  WEAR  for  years  at 
full  load. 


QUICKER  DELIVERY 
CAN    BE   GIVEN  OF 
STANDARD  SIZES. 


Telesraphle  Addrcsc 
"BELLISS.  BIRMINCHAN." 


Representing  our  TEC/5  STANDARD  ENGINE,  l-'iO  U 


SOCIETE  D'EXPLOITATION  DES  CABLES  ELECTRIQDES 


(SYSTEM  BKBTHOOD,  BOKKL.  and  CO.) 

CORX/LIL.L.OD,  SWITZERLAND. 


PATENTED 


LEAD-COVERED  CABLES 


MANUFACTURED  FOR 


Hp«cl*l  htchlr-lMuUM  CABLES  for  Bith- 

Tension  Altamat*  OnmnU, 
Aj  used  ftt  ViAniu,  iDilmick.  Laoern*.  V«T»f , 

Mitntnux,  Cqloirnii,  MonK-^i, 


TELEPHONE,  TELEGRAPH. 


AYRTON-MATHER 

FLECTROSmiC  VOLTMETERS 

For  Direct  or  Alternating  Currents  of 
any  Frequency. 

La.'test    Improved  Pa.-ttern. 

9'  DIAL   Price  Clfl 
FOR  1,000,  2,000  and  5,500  VOLT  CIRCUITS. 

ACCURACY  GUARAUTKED. 


NALDER  BROTHERS  &  THOMPSON,  Ltd. 

(HanaR:1nK  DlrMlors  :  P.  U.  NALDER  and  E.  THOMPSON), 

34,  Queen  Stx^et,  LONDON,  E.G. 
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TEl.BPnONB  «f.i.  son  BANK. 


WH£ATL£Y  KIRK,  PRICE  &  CO. 

(KSTABUSUBD  MW). 

Elaotplcal  AuoitonMPSy  Valuer«| 


BALES  BT  AUOTION. 


HonoiB. 


WHEATLET  KIRK.  FBIOE  ft  Co.,  have  raoaiTed 

TV  jMnirtiMutoHKIJ. HV  m'HMr  An-nOii; tatlMl«(««(th»<Widafi*. 
at  an  fllll|r  date  {wOem  |inn dHwIjr  .U>|mwl  of  lijr  MmM  TNMi)  tiM  mdnm 


'.•TOOK  AMD 


of*  w»U-kwnrn  ttnu  ot  MuraAunarlnc  BketrioU  Rnctnn-rt  In  Iy<>n<l<ni. 

CklalaRimi  himI  (nrthrr  biforantlna  may  bv  obulnt-il  ohioil)  ihi  xiiiilU'^ti Um  in  tbr 
Aicno^iKERfi.  4c  WnlliRg  «lmit,  KC,  or  AllMn-M|n«n.  Mniirh«Mt«r.  IVIvpbniu- : 
Alt;;  BOBk.   Ti-U-KTUiiM :  ■ '  Indicca  f^iaiiiiiL" 


CO., 


IV.  xii  rii  M  lu.Kv  viHKr.r,  ij»mh».v.  w. 

MKSSliS.     PKKCY  IIUDDI^ESTON 
In   .ili'llp-.liifll  nllh 

MESSnS.  XOiniAN  a  HOWKX  luue  n-coiw-a  inslruc 
li.in»  I..  --IM.I.  IIV    M  i  rlON  ..n  tli,.  IV'ini-<-  If  ..n  TI  KSKAV 

.uid  WKKNKSIlAV.  l-.liriuirv  !    h  iil.it   lilh.  Ildil,  wimI  H.MI  HK.S  Mid 

nrnXUM  du  UEUNK-hUaV.  -Mh  Fvhnuf}',  IMil,  At  I  o'ehick  piwUrlr,  Uir 
VALVABUC  KTOCKaMi  fUOt  at 

■B 

UBCTRICAI.  KNOnnrZK  AKD  LAMP  MANUTACTURDU 

anil  Kr.«'ii«».  aU^i  rl  .1 
tfioa  locutlrwnl.  I«i<ii' 


Ol  »nrr  DaKttpttoB,  ot  Um  HI«lMt  Qtullty  tod  nntali.  lit  tb«  ii>n«t  I 

  fltlCl  LIST  POST 

JMnm :  W.  f.  STANLEY  *  M..  LM.,    J^mnau, '  1 
Tamatlla.  Bolbon*  UMPOik  W*Im 


B 


0 ROUGH      0  1  TAUNTON 


Butumirm  WBtwt  bxukmionh. 


Ttu'  I  ..n'"n>'ii.n  .<r  Tiiiiii«4i  brrtto  TBJCDKIW       tlw  COOtitniSCnitll, 

si  ri'LV.  uti.l  »;i!K<TION.  ■•( 

TWO  i'<i.KIU»«  ATT  TBAMW  AV  riK.V|-.|{ATii|f<. 
(INK  KMJINK 

TBANW  AY  s\VITI'lll«)AKI>All>l  CXlXXWrrlO.NS. 

ItpBflllCTtloiw  and  Fivni-i  <>r  Trmlvr  mny  U-  olitiinnl  am  aad  afMr  PlUwWBt. 
t1wMlilnat.,nt  thr  Munirl|nl  IIuIMIbicn TKiintan, im  |iayBMato(  a  for  oTThnr 
(luinnm.  ohick  »iiB  will  Iw  rvtiirwil  «n  NniM  »l  «lwaB-lMp  Ttadar.  A  i-owrBf 
thv  Snerlllmi  lull  iiutT  aim  l»  mwB  (Iwi  aol  olMlBtdM  Om  flM*  of  ttH-  <  '■nualtlaii 
KMhtwn,  Mirnn.  KlBcaid.  Wallrr  A  )lBmr(Ua,S.<inBt<im|»4lti«i!< .  Ui'iiUttliiater. 

Thv  «'»riwmUnn  da  Bi«t  Mini  ihfBuwIm  lo  am|it  tba  Unnat  or  itay  T-iklrr.  nad 
|Ih>  «Vinlnu-t»r  whaaaTrmlrr  barrrpted  idiall  cnur  Into  a  ImmI  atcro'im  ni  nndar 
M-nL  with  DuflMail  aaivtim.  far  llw  da*  (uMliaeal  vf  hi*  riMUract. 

W-  daHvMMllo  nn  at  or  Man  S  itn.  aa  iuniDAY,  ibi-  -r.ili  .L>y  ..f  K.  iin,  ,ry.  )s>i|. 

Hv  ,.i.|i  f, 

U  H.  KIT K.  'l..«n  rli.rk. 

Miiniclpnl  naiiaiilK*, llMBtaa,  Fi'l<ni:io.  IWI. 


c 


ii  jh'  In.i;  iinil  I  V'lpfN-r  Kl...  lTi.|ti-r «,  r.HiLin:', 
"-i.l-  Ai  .miiul  il.T,  l.  rr  i  llomn.  :9<  Arv 

I  >> iM/'iii-\ ..f  <        .Mii  'lV     .  I<md»taaaea, Mttckiiw, 

..r...i.I.    \./l,„..t,  ,-     ,    :  ,-,  ;Ol4* 

lOln  RHUMKOarr  COIL 

"■  i  ■  I'in.  ^'*'n\Tt•  Lithi' with  4'omp.>nnil  K«*)st. 

l-'  -i  iii'l  Uni«.<  I'.i-vilu'rr*  iLBii  rlkLailfU^-n*,  IUi|.«M 
t  iti>  Lainu  Uulden,  taatanu.  UaU  uunm, 
Ac,  AM*  OwwwMHa.  PlaleU  aad  CMaa 
•  .ii<l.il«  and  Wall  Hlifant  to  faha  Omoln 


<'..ll-lli  .tl, 


T.-.lv  A.-.  ;         M  1. 
iintl  \Vri.ui;*r   It. Ill 
St^ii-Lirii  .itil   r ->.!.■  I.  111. I...  k.i 

I'oljLi    I-ITII)       i^thl   C.lll.l.ill.tll.*.  till 

4!aiMWIat>r.\-..  iti4  tuitiu  ixui.  .-'.hi-r  t^t.- 

On  irtr*  iLi>  j.r.-\i..M-  iii-l  iif.niifiL.-  i.r  (mi  (*.,t,tlagiief«  miiy  W  lutil  1"^  ?hf 

Aacilonn'r..  I't.Ki  \  lll  l>l>l.l- v|<i.\  .v  ro,,  Klnim^lanilMtrltiBk^al  AiK-liwiwr" 
aad  Valam.  Kin«lnii}  llirriik'nt,  Luiulua,  f.t; ;  TvlMiiinav  hoi  IiiMMhm  Wall 
IWcRBuna,  "ttalbuwUi^  Loadan.-  aad  VOUMAS  *  MWBX, 
tMMHk«l,AI*Miatat»-ttirH,  tortlm,K.C.;a»d««tlialVaB» 


OUNTY    noiicircil    OF  MBIGHION. 

KUCCnUC  UOBTDfO. 

NOTICK  In  Uvn-NyainnilM  tlii>riniaril  of  tbo  xald  Cannl)-  Bonnixh  « ill  nit-ltp 
TKXI»KRH  fmnMiiii  iwraaaK  **  miiT  hnrillina  IomiIw  lm<>  a  ivni  t."-i  fm  ih«. 
Sl  IM'bV,  IIKUVKRV.  aad  KKK<TMS  M  tKiJiTIXrois  tl  KKKNT  Al«; 
LAMPK»Bil  AaiRMtOWntteMrx.'l  liKhtiiiK. 

IV  Xpeclllnitbiaii  aad  Fbnaw  nf  Ti-nilcr  timy  hp  iiliMlBn]  i»i  nij  ••tlm-  m  thi- 
Tiwn  Hall.  Ilrif lilMi,  mi  payitu-nt  of  llw  uini  i-f  «hi«iiuiiini.wbi<-h  «ni  l>  n'ruwlnl 
on  Tvtiirn  of  iIk-  Sjtw-if^i.jiliiin.,  .vr.,  iui-(HninBi«.il  liv  ti  Iwnji-llile  IVntlt-r 

Seaixt  IVlBhT*.  iMHr»o»<.«l  !■>  uir  anti  railanni  ••  Tiinlw  f<ir  ,\wr  |ji»i-.«,  "  niii«t  !«• 
ladat  anraAcvatlha  Tinrallall  biiftnr  IOoVIik-v  in  iIk' fo'in.-'n  "h  MuMiay. 

ikantMv  flf  nmBUARY.  ivoL 

n»OiMaindaaotbtBdllM.-BiwlnataBcr«|it  th.  ii.u.'.t  .  i  .>n<  l.'ii.i  T 

I-.  J.  1  ll.l-^TONK,  T.mll  Claik. 

Tmra  II  ill.  Hriiilii.m.  «tli  K.  tmi  ir}.  tili>l. 


c 


L  Y  D  E 


N  \  V  r  Cl  .\  T  1  ()  N 


in  <  ItAVK  MAKi:it>  AM>  KLKtTItHM,  KM.TNKI  li- 
TRKXB-TON  BI.XCTRIC  WHAKT  CKAJiK. 


!«eOO!n>  AND  CLBACtXCK  MALR-TttK  CRXTKAI.  VOSOOSt  RAILWAY. 


WtmL aail  Tidt  lesavilwlr.all  l>v  llv.l 
lariu,b«B*ft.aB.  li)rldl.«lliLta:((.  fagr 

iiiiaaHMTUUrMMc ft.  fiwalrf "   

MOMU  llB.  t«  Ota.  Allil'i 


TO  XLBCTRIC  RAILWAY  AND  OTHZR  CONTRACTORS.  MINING 
AND  PUMPIMO  BMOINKKB8.  CLXCTRICIANS.  BUILDERS,  Ac 

AfESSRS.HOKXKiin.l  Co..  ar-  instnict.d  hv  the'  Hl.ictric 

XlA  Thii  ti..iir.iiiiiMii'  il.liii(i,.|n..  sri.l  .1.1  AriTION.unllii  I'n.inl-....  W-.».il- 
laiM-,  SJi.-i-lu-i.i  -  liii.l,  Ml,  ii  h^inv.  KfliriiaVy  auaJiat  (ulUmlnu  -I...--,  i-  l».li. 
wVliicktiiv*  i^'ly  *vu  li 

Tito  ItiaiLiuiiliT  irf  ilwi  .\i  ACIIIN'KltV  and  PLANT  rarrnU}'  lun-d  In  ihi»  ■•..u.irin' 
Uuoof  UwODtntl  LmmIou  Kiiil«a},din<lim-ladiiui<«i*tlfl.iiad  lira  12ft.  Aiu.  •hicldi), 
tha  lancT  wllh  >al<.'>,  )>i|>liiiE.  «ikI  rn  cior*.  .iml  thv  .nuillrr  nilh  i>l|iinii  "iily,  nlr- 
•M'Mi  hydtaulle  |Mim|>  fur  U'ti.  liln  >liifM.  lla>  wnni,  TyWr,  A  i'o..  bjdnuitk' 
"  IT.  r>  tuv.  brilmaMr  drlvw  ni'  iwmi>.  i-um  aad  iHoa  IvdmaHe  koMa  u< 
'-■ ~  ~.    •■  i.iniiiHi- K«Blaaatla«CoBipia|r, (la  IT.lalr 

r  i;it-.  «■  HinthEiluMHlair  waafwimni  to 
air  jM«aiBala.aaa  MtadttMlMrllOcaMa  ft.  wr  ndautr. 

 .  i-JafinMl  air  M«klllaM       aad  5lik  li|>dmallr  pn-.wiiK 

pllrinic,  *i  t<i«ii  Imltn,  ^1  mlBiBi  trhidioan,  Wnaa«rMllKlAflnlh.M<atTm-l>ir<<'  ralU. 
Vi  Mta  poiiiti  itnil  rni^4nt;«.  .''M«Mliv|H>ra,  s.t.ia  HtMuii  tmT«tHB|c  mui«,  hy  SmltJi  ii»f 
ICmUt^'),  KM  liMin  I  .1.  M*iniiiciit.«.  1*.  «]iriiig  fanlUjit  tnif  k.,  ;iT  Irikllvysniriiwiii.  Uln. 
141  tin.  uxici,  I'l  i-i.iiirn(-ti»r«'  liu  unicffoiis  flvr  3f1.  lo  ilfL  Dlarknuui  fiui«.  li  -iMa!  to 
0|JL  CkapiiKiti  v;tl\iM,  iwu  iriii  ui,-k  |*ri?.tMin*  viiUt*.*.  Hvi..  :iiiL  vtUel  viilvei.  nniiifn.iL* 
eackl  awl  tltlliiu-,  Mh.  ihiI"""-  'i  '  |>iim|>.  ;ilii.  innl  .Mn.  »tmia  .^-iiiirKor^.  I><>  Kllii- 
arart  aMUolt  uni.  ritiiii!  |.l.iiit.  i',>iiHi,thii:  of  >.ii.i--  «rtul-|iorl«iili'  luiiln  l..v  itiivy, 
PaxBiBB  &  I «!..  «ii  li  \\  ort  liinitu^n  |hii»]k  Ia:>  ii.i*.  niafiMi  hy  WilUnn  and  Koliin«Ah. 
ilri^iRK  l  ii>>U>  l'11'.kilim.^ll  dyiuuiw*.  MwilrblMmril  And  dttiiuni  c«ai]dric,  four:,  Il.c. 
Hid  i«o  111  II  I-.  vv,.<iini:liouw  mntiiTo.  fiair  tons  of  catik-,  Ihiw  hnixl  drilUiii: 
tiiiu-hliM'i',  '.ix  i-,r*.-it,Ii-  U^tw  -  ;inil  tbf  iimlt-nU  of  eli?i'trir  .tort...  ^  i|ii;»iirit)  ,,r 
•  ..iitri.  .  l«uSiU-i>  .  .iihI  .  ..r,.i,.i,'  i.laBt,  tiK-ludlns  l»it  friftt'ih  l>t.M.  I,v 
M  I— kill.  s..n,  .V  <  ii  .  .'1^  !  ;  I, II. I  1  \..ril  Imn  Jll|i«,  win  of  ISan.l  liMi.ii  l.i.  klr, 
k...  fiilln,  t  iLiiUH.  Hjiv.:lii  iii.l  .Iti.iJ.],-  [tiir.  h,i-.  cnil".  T  iiifiyo  »  holnl-i.  iiin.  n-ntn- 
I  111;,.  I  niilii|i.  iiil.M, .  r.ul-  .^ii.l  ,  |i«-r.«.  iti.ii  " '  l%M.lr\  "  pljitf.tnu  uciulimL'  niiu-hilw. 
I..  I  "  I  in.xicli.l.  r.,  IK,  ,11.1-.  >,ii  i.,i„  itti.  ui)il  in  li.i«T  !ind  L  "I'll- 
lilshtK.  Kv>'  lur  Uiili'nt,  t.Hi  x.i  Iti  i|<l  I'l,  i.MtJ  tMfh.  uu  |muU)|P^  Itu  dot.  i-urdi). 
iK  i>  ion  nifia  falb,  u  raatmetwi)'  ollma.  W  laakhn,  4li  tanwuliaii,  W  pair  pakMara' 
iTv*ii4-«.  nttainlcr  pipei.  idenamalin,  paadCwnipaM  lfna,aiida  hiiie  aaaattONBt 


Th.'  Tni-i.'.-..'  'I...  <  li.l,-  N  ,il;r„li,.ii  liiri-,-  rllMiKlls  fni  .,  IIUtKKTO.V 
Kill  IIUI    WllMil-  I  1!\M    If  I'Hii.  .■  H  |i..  k, 

<i|.M.^..I  III..  <  i.ii.'riil  ^ji'-' 1'"  i''ii-«:lll  t.'ni...(  T.  ill. T.  I..1.  Iiil  il  llii- 
.irll  ■  ti.il'.i  Mr  I. .VI.  H,  ll.m.1.  Ill-  M  •.liiii,  il  l,ni:i'i' .  r,  or  tlio  IllMlvtolKBlil,  on 
|.  iiui  :i'  III  -A         xlli.-ll  villi  1-  r..ri.i,il,,l  ..I,  I,.-,  i^ii  ..fi,  UlulfT. 

^.  ii.i  I .  t,.j.r-.  iiiulk,.-!  "ri'iiiii  1-  111T  I'll. nil  rr.iii.',  ui  b*  Mord  «nk  lbs 
iiii-l.  r-'k-ii.  ■!  hilt  lil>-i  liiiui  .MoMlAV.  llth  .\lui.li,  M 
Ill,-  riii»i<«.>  Duiy  n,>t t-11'  thr  tnaraal «r Bay  TmbImt. 

1  n  VIAt'KKNnK,  <hWT*IMaaB««raiMiH<-rTClaT7. 

m,  UoIkti-.h  .1  ■  ■  '  I 


i.t  .  !K- 

Mil.  t„  sifitiMl  .III,'  w«M-k  pi 
i.  i-U  i  i.m  u-  .il.i  .ii,..,!  ,.r  Ml 
.iuiIa:.,  (ir*-..liiii4i-.»ti»vl,  |;.C. 


Ite  Mie,  er  b*  ocder.  Oalalocitei  (wltcn 
■  A  Uk,  lit  l»dBkiV4«nal.  wStadaater, 


&C0. 

Limited. 


DOULTON 

UAXnTAOrUKUB  OF 

INSULATORS 

BATTEBY  JABS, 


AXD  ALL  EIMIie  or 


Pottoiy  fur  Elootrloal  PurposM. 

LATVIBETH,   LONDON,  S.E. 


liNGDON-DAVIES  ELECTRIC  MOTOR  CO^  r 

101,  5outhwark  5treet,  LONDON,  S.E. 


CURRENT 
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EVERSHED  fc  VIGNOLES.  U!!!Ii!!< 

%'  CUCniCIl  IISTNIIEIITS.  *- 


kimdm 


OB  opposite 


LORAIN  STEEL  CO/S 

TRAMWAY  MOTORS, 
CONTROLLERS  AND  EQUIPMENTS. 


AOES'TS  FOR  ORE  AT  BRITAIN: 


IMPERIAI.  ELECTRIC  SUPPLIES,  L.td.. 

86,  Charing  Cross  Road,  W.C. 


■ivi,  <;^  l;it  M'li, 


J^ONG    EATON    UBBAN    DI8TBIGT  OOUNOIL. 

nMsWicCMatfl  aKptmndt*  nceHr  TUtRKHM  birUacridkiwIac  ^a^*" 
imWMMlw  ■nil  Ihrlr  KlvrlrtHty  Sapply  MAtJnn,  imairly :  - 

OOSmUCT  (AV    I'BoHn  <•  \-  KMaSI  -  Il^  N  iiml  SWtTfll- 

IIIIAKK 

COSTRAIT  lUU-KKKI»KK  ^111.1  lllVIKim  lUiN  (  Ull.l>.  iMiil  (ONVKIt 

sKtN  u(  sl  KKKl  I.A.MI'>. 
Cofilta  nfsiH-i  in<'.'ii>i.n  .'iiiil  ('.>iii|itii>ii>  imy  W  tiliUiiii*''!  ul  Uu-  kITix-  <•(  thi'  iiii>l- 1 
•Ifncnl  nil  •l<'i«<>ii  nt  I  vi.i  liiiliii'-.ta  for  Htrll  t'oiitnrl.  mhidt  will  Iw  nrfiuiUiKl  an 
ri'tuni  •■!  -ill  a.K  uni, iit  .i  rhc  i<-.  r-j|ii  of  •  hnaftitaB Tlmdcr. 
>nilwl  Trii^u  In.  |,iM)..  ti>  .  ii.|..r>.>tl.  lobeiMtvctetfat  Ikcw oOm* not  htntkna 

nnili  (III  MONKAV,  l-Ui  tibru-irv. 
Thi!  I'ouui  II  ili>  i»i<  l>lnil  ihviiixvhtv  (■iai'rv|ittlMlll««tOT«qr1WbK 
KKA.NK  \VoRHAI.UAMar.M.U«t.r.E.. 


FUm.  &c,  FOB  SAU. 

QITY  OF  ABEBDBEN  — ELEGTBICITy  WOBKS. 

VOKBAU— TheOanH.  i.i^ii'i-ii.'r..».»iMti.-.-..n.iiw|i»iwltow«lwOPPnB»fcr 
TWO  BIBMT«COCPLXD  CONTINaous-onHWIlT  WIIiLU» 

■I.WKU-PAUSK  aan 

whkll  Ihcf  hiivr  fm  ■li»t»"iil.  f;iijiiii  »  -w  II. r.  lltKMiHn  Ukui.  (17«  u«ii|»tv<  nt  lU 
v*IUX  toiRilKr  mlib  lipMn'  aruutuir*  tu  lU  vitlirr  Huu'bliiw  miil  Mi«iir  cnjiiae  qmn 
put*. 

nuilnalM>m*ata.  Had  n>rai  <)<  TWiikr,  Ma  be  olitaianl  na  aiflintlim  l»  tlw 
iHHtmiEBvd.  xralpd  IVadvtis  nahWMiil  "TVeMrr  far  Mum."  Miai  ajiwiawl  totiw 
Kmlnmr,  w  be  iMk«w<l  hi  athrtmmMun  PRII>AY.  «ki-  M  Jlaick. 

Thr  4'(«n)tmtl<«  <lu  »»l  litail  «k«mMl(<«  Ui  w-nw*  niur  Tmivr. 

J.  AI.KX.BKLL.  r  ■ 


.       Kivdrinil  Knftntcr. 


rpjii.  i>i. 


KN  ('LlHl'<  )l;.\TI()N  an-  (ipcn  to  reci'ivi! 
X  .  WIUJUfS^IKMXNB  tS   KU^WATT  CON- 

Mt.-ri.r41.MI  II' vv     u/M)Mi-/ii    .M-    UII^Mi  IV  I  1^1  V      TINUOUS  CURRENT    DIRBCT  COUPLED    STEAM  DYNAMOS, 
l'.\ltl>ll  (IK  SI.  \\\U\  .\1.V<M>AI.1:N  1  ■.Iwid, -iii.l  .<!..;  -iiir.   I  ii.'ii.  Il,,-         I  i.  i 

I  ln-mi:  tlji|M.-M»i  .  1  r.,  11,  .1,,  T.  ..ri  fi'T  l,ir.;t  T 


•  it  T>..rl.iiit'  oriU-t.  mill  i-« 


DUST  DESTRUCTOR  AND  EI^XCTRIGITY  SUPPLY. 

1  UN  I  KAn  Nm  - 
I'l.  1  ..,i>ir;l  ,.f  Uw  Iti.r.Muh  iinir...  TKM'f^UN  f..r  <Aw  t:\l'»im.- 

l  itvrKin  \n  ' 
71u  roNSl  ltl CrlllS  M  l'l-l.\  I  l!Kl  I  IIIS 

<~-.  fi.  ii     \   1.  MAIS  svvlK  IIIll  null  ...1.1  IN-I  I!I  .MI.M'S. 
i>,-.li.ii  ■  I!  I.  lt\rii:U\      All  I  .MIl.AKlU-  ml  A<  <  l-:--vM  IK  I KS. 

,1,.  ,11. 1      ,111^  ..(  1,-M.|i  r  .-..II  U'  i.li'.,iFi..l  ..|;  mill  .ifliT  111.-  Tth  lli-l, 

th..  Hill  >ivi  i.>.il,  lU  n  l-,.i.  .ill  tun  1  1  ..f  ,.  !....(  T».i. .'  tiuiii.-.>»,  uhl.li 

uill  1.,-  1, -11111.. I  ..II  i.  i  .  i|  i  ..t  1  U.iii.rl.l.'  -I  I,.:.  >'..  .  I!,  .-i  .ii>  iii.iy  III-.  I... 
][i-|»-.  l.-.l  ll.ij  IL  .L  ..tir.,ini-.li  tlu'  llrti.-..*  -|.i'  I-. ii^l n.-.  i .M*-^..r-.  Kill,  .li.l, 
«  ill.  I  111  I  ii  ill.-.  _*:i.  >  ii.iit  <..'..r>;i' -tii-.-l.  »  I -I  ii.ri-i.  1  s«  TW  <'>iiitrii  ii.r 
i.ilM.    1 1  ...  1 1.  .  II . .  ];..  \  nM  Ii'n^  Ihlin  lllr  lllintlliMii  -l.n  I-.tiI  i-.iI  ••  of  ttnii-i.  lot  ^  In- 

niii.   I..  I,    II  Iniil.'  ilnriiiii  III*-  oimiitnur      ..f  -I  l  -  ..  t,  aimI  lo  |im)  .ill 

LiU .1 -  I  ■     1  .1  III  nil.  I  II.  .-f  ii..^-f>  ..f  II..I  I,-...  tliii I  .1  \ I-  III  .  i^-r  liiMir. 

Hi.  1  .  nil.  1   111!.'  i.'.i..!  t'l.-ii  ..-I..-   '|.t  III.'  IT  i<ii>-|iHilir,aialtlM> 

I  I  I. 'I  'A  'I'  t  1.  I.I  j.  ...  .1.1... I  -.II.  It  .III.  1  lilt..  .1  f.  nil. 1 1  iiAmiacMtHMmr  iirvil. 
Wll  h  'iilfii  iiTil  ^iirttlet..  f.ir  III.-  tliH'  IHTfitrluiilMx'  III  iilltrart. 

x--^  ii'i^-ni. MMlMiMd  " Ttwhr f«> ('4i«nM.-t  Ni>.a, NKthia '  A ' orNccttnci  •  B.  ' 

th.-i  IT  iiuiy  ba,  HMHt  iwdmnnMloaw  at  nr  baton  aoan  mt  tta  SSIIida)  .  f 

fVliraiirj,  li«il. 

PBROK.  BVAU^ItoaClnk. 

Ta«n  Hull.  >.|iii-n<lit.  BrrtiiuDilMy. 
rvl>tiuitv  Mil,  lau. 


l.ii.Ui-,    ..III  .il  III  III.  1  litiiiiii.H  ,.I  l^i.i  K.l. .  I  It.',".   I  ..mriiif..'.'  I'tiiliir^l 

■•s.,1.  ..(  -I.  11,  >.  -  1.1 1.  III.  i.  ii  ,.1  III.-  r..»ii  ii.iii  ir.  ,1  kii.iiii.  I'll  I 

Ih.'  -r-liil  1^.  l-iiiiii. 

Till-  CorjKimti.iii  iln  ii.it  'uinl  thi-ui-.,iln-.  l.i  .•. .  .-|>t  ihi-  liiili.  -I  m  ..iiv  -.'i  li-i, 
_X|w  irijaiit  aay.  be  innpii  '"'      iipi-iiiitiii' m  v>  iili  tlii- iimlmisnrii  ..•   i  .  i  ' 


fPHE  FFALDAU  COLLIERIES  COMPANY,  Limited 


M.    OuiWr.  null*  PLANS.  MPBCIWCAnOHti.  and  KOTtMATIW  OF  f-tisl 
ol  pnnldiiw  sSbmilUBT  iAULAOB  to  lUnUGirV  iMB  tfetir  «rork 
fiM-n>  to  the  rial  g(  Ibdr  ni|w  taditat  tin  attar  ' 
iMnr  (be  diad. 


Mnc  apcmtad  br  atMBi  anclni- 


in  ^.iiilli  V\  iil<- 


A»  t'liH-liii'  hmdncr  ha*  But  yet  been  ■aceeM^ulljruroUiil  . 
( <iui|i>iiiy  a-iinlil  rvauire laaranivea  that  lhe|iluit  will  lievflkimi.  alwiliiu'l)  -^ti. 
(nioi  >iu>(rr<i(  rxpbwkin  ia«g»wiiia»MniMpll(n,UMl  eoBohlauMv  rlHa|ier  ihui 
hiittlaiee  1»y  winiprtiymil  air. 

Tbr  ciiiUrTiw  an  at  INwtjtcj-auaar,  ««nr  IMdiMWl,  KaMb  Wales       •»»  >>* 
laimcted  by  ialcBding  tenlennii 
feft«lwrbifaiMiiMiii»rri»t>>C«nf««y.Qa<HI. 


G>  PASS  &  SON.  Ltd. 

tr  Smelting  Works,  niBIOIb 


SKk.k.KRS  or 


AummonuML  lead  of  all  eitMM. 

•uvBRs  or 

lEW  MNES  &  LEAD  IEIllNlfMini|flMIMUUTOII 


JAMES  PITKIN.fJSL';:°,"JS^ 


-'d  


Google 
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XXIU. 


PLANT  &c  .  FOR  SALE—  "i-""-^  /. 


BEAT     EASTERN      H  A  1  L  W  A  Y. 


FOR  SAI^   

STEAM  CRANXS.  HAND  FOWKR  CRANXS  BOnjERS,  DONSKV 
PUBIP.  KNGINES.  DYNAMOS.  ARC  LAMPS  AND  OLD  COPPBlt.  tto 

Ttf  I'lT.i'   y   •''•nt  ILiUiray  Compttn?  :ir('  --iil  ii       inj:  Hv.lr.nltr  Miiihin<T> 
thfli   I'll*'  -I  ;i  l^tiiv  til  placeiif  (rt*\-nn  ;'t,il  iti-I  illiriL' 11--"   !:]'■•  trjf  l-iuhl  IMiirit. 
■uul  ntiM.-  |.ri  ]iun  •!  i..  w-if  TKS  I)KI1>  (.t  Hi.  I'I  Hi  h  \st;  ,.f  ihi'  »  li.iU' 

or  any  port  i.f  lii.  .  vi.iiui:  SIK  VM  un.l  II \SI)  Iku  kK  ckaNK^.  .v.  ,  iml  il-i 
f«rth(?prwnl  KLKcTltlC  iJUIir  INsTAl.l.A  1  Kt.N- 

Tli»"  wli^ili*  ri  irit  mil  K-  -"T-ii  .It  w.irk  ill  I*itr^ciit4ia  Uluf  on  «r  lMtfi»rv  LhttOlb 

^iMXliii     ..I  Ml  'h<  1.."^  -iM.  ':ri:rr>  O'ill  lif  Nttldj^ MjlB^ ^^SiS^ ^^f'^*^ 

1  h.-  ri.    I'Uint  U  working  miMnrUtritf. 
xl^ti.'  !,  II  I  MfltaOm  poMndMS  win  fa*  mriKut  by  tia  C^ghwr  at 

til  I"  Sr.,l„iii, 

l>iuli-f>4*u  tx*  iiiMmmA  te  tllr  iinili*r«unir^l,  in-l  to  U- ni-eive*!  niii 
10  iLiiL  Mil  MDMi.vT,  Bl«l«r«ll. 
Thf  Din*.  I  "If.  iiik  niit  bliwl  tWiiiM'iti.^  ii>  iM'iT|it  tiM'  liltthe'tt  "tally 

w.  a.  ramoHXMisiK,  Mewiaqr. 

s.'i-rviiirv  H  ofllnt. 
LirL<qMN»l-i*tir<  I  S'..:l.ifi,  I.4*ii*Imii,  KC. 


F 


OH  saij:. 


T?OR  SALE,— t'OliR  SETS  of  VKHTICAL  MAlilNE 
nn  rmtMM  bxpanhion  Ksaum  of  the  nitfix  cih« 

Seto  vftli  CyUndctK,  StEit  hy  SStn.  1»y  4IMb.  ,  fUn.  Mroke. 

T«-i.S.-l!t  with  (  NMn.!.'*-   -'-'iii.  }  \  Min  l<v  -]in  ,  'lin.  *'.r'iki*. 

ThMit  Klicifir*  urt'  ri'-l.'l  with  i  'fi-T  .'.nil  ltni-i  ■•-iri  .  ..[■.rlcr.- r-«.  ivir  iiinl 
rfreulfttltiic  putiip-',  unil  uill  ijidHa'.-'  Klmnf  l,"**'  H  I'.,  v.  if  ti  i  l-itUr  prirr'*<iun'  of 
l^Mliii,  r«fp  t«(ntn>-v  irirli.  iini)  rtinnlrn:  it     -[w  d  .tf  --.'a  r>  « i:  !■  i'  i-  n.-  per  iniinit*'- 

Th»-v  hiiT.-  .Ii.ru-  MTV  Ihrl*-  work,  un- »  iiMijIy  v,>  11  llrii-ln  il,  .uni  .iJ-f  inii'  tii-.-illy 
ftq^iil  t"  rii'w.  'I  lif)-  i-f  tiu>ili>m  tyiM'  :iU'.l  irrT.virn  jiii.  .it  iij  ,.'imii.  i-m^iiiuplion. 
Rji'l  A^i'  "iili-nilidlv  iiit'ipt4-«l  (oT  tiLirim-  purjM-tet»  ot  HUitifairi  work,  mill  ilri*iii£ 
liri:*^  I'l-t  r  in-^i.illai.'t.v  Tht-v  wen*  l.iilU  Inr  thr  Brili-h  A-lmiralty  ».y  tli"  Niisal 
('i.ii.^niil  n  nii  Anii.aii._ii'.-.  i  ,  B.irn"^* .  :hM'I  ;if  tli-'  <  ■>  k,  .  ruiiM-tif  IKH'kvanU* 
.Shwm<'«--     11  r^-  m^tiii^'^  win  rn- ai-p!.--.'.!  .it  f.-f  itimi'Mllar"  -.uf  .ir  rxtrwBtly  low 

r  For  fur.hiT  jwirai  iiLus  .ipi*!}  to  WaKKjuuI  i  akh,  I>ATiiii,;t..n,  i.r  imx  W.  Wa&D. 


-KHllIT  r..\RGE  LOCOMOTIVE  TYPE 

^11. 1  . 1,  l(llll.l-:it>.  I.iiili  f.ir  ItrJi^h  Ail!iii:-il->  ,  for  u  "i.rlsiliL'  lir<-~inr.t  .  if 
IJ.illi-.  (M-T  ....li  tri-  itirh,     Ihi  r«  li.u..  Im-.ii  in. hr.tl Ilii;  up  •■'>  .''»i  n  r.  i-a.  h- 

Thrrv  .trv  ft.iiii  vi  •  1 .1  I.,'  I  ml-'-  in  en.  h  iM.il.  i.  l..-ii;;i  li  ..'  ..r..ll  nfMi-.it  li  ft..  .lijLmi-lrr 
of  U\ny.  I?*  ilf'Ul  rti.  I  ii.tl.  II.  u  l'"'  ».iMiii.  (.■.-•.,  '1  h.-*<-  l-ii|.  i^  iir>-  m  ^j.I.-n.lil  .•■-ii 
dkiaB.    M  ill        titti-thur  uv  M'pkratvly,  alul  ior  iuuiMNliutc  Mtlr,  very  luw  pricvn 

•mjto  .mmili*— Anphr  U»  W^u  and  Cub.  ntMiMUM,  at  Zm*.  W.  VAMit, 


APP0INTMSNT8  VAOAMT. 


JQUNDEB    GAS  OOMIIISSIOWEBS. 

(•(iRPfiU  \TH>N  UOHTTNOMiilTRAfTION  «TATIOX. 
VA(  A\<  V  fi.r  SHIFT  XNOINBR.  oimniviKinic  mhrT  el.  &».  prr  vMk- 

.\l-vlM^.n'*  IiriMt  hn.-  Piii.l  thiM-iHlnh  Ihwreticul  IrORllli*,  :it*tt  t.xpt'rii'Dco  in  ('ABllaa- 

i.ii.-.  iirr.-tif  Ttiff.'-w  ir^'  lltnienilinjc  Mjitiim,  nn.i  1m»  ..f  titkiiii;  i-harin  of  a 

"I'.ifi  .Mill  lii'<  [liiij:  .ill  M.itjnn  tvoinU.  .tc. 

.Vlipliottion,  utaiiiif  ■!)«,  iwM  •ximicni'i'  ;tn.l  '|iiiiliHc:ui.nt>.  t<«i.<hor  nith  raplm 
•    liatiaHBlaK  la  l»  Mat  to  Uw  imil«.r.4|ni#.l  mt  lawr  thnn  WKIINK-SDAY, 

iehraMraSTim.     

WAVrm  U.  TnTKNNOK,  Uly  ElecUkal  Eagjawr. 


OUTSIDS  BCANAOSX  AND  XNGDmiL 

AN  0UTS1I>EM.\N.\GKR.\NU  ENGINEERiBrequirea 
fnr  u  IxTKT'  jM-wfT 4lif«tril>iitl^>ii  ••><«<4'tti  in  tho  Nurth  of  h:iiKLuai].  mppMiV 

Til.'  lint i.  -  «t!l  .  .Mi  pn-  Mn>  cMicnU  «|Mrrl)iU>B of  4U  ciNwtnirttai  «otk ottaM* 
ti...  i'M«.  t  Hi. 11.^.  .,.„»iHti!,n  .if  thm  MvetiHi  of  Mb^Ml       -    -   -  - 

-iii'l  till'  iii^t..tlLkrhiii  i>r  in<)t->*r«  III  n 

fcjhil'-.lrin  f  ini  iilflit.ll  (litT.-tt'. 


WANTED,  CHARGE  ELECTRICIANS  and  SWITCR- 
WJAKIt  ATTKXD.ANTH  (.>r  InrRi?  Kl.-.  rilr  Tmliiviiiy  In-l..ll.i'i,.ii^ 
ChKr««  K!...  Tri.-liinN  iiinl  SuUrhlmiril  .Mti-n-liint*  nr*.  ri.«]itirv<[  in  .-..nm-.'iii.n  with 
.iirtr*  Iii^'i' -t.ti  .1.  .!*      'i,.f  -[..ri..ij  nil  I  sill.-:  .li.inH  ..[M*nitliin  < '■■rtM.nti.in  Kl*.«'lr4c 
Tr«n»ii'.-..    I'll. ii. 11   .  v'i.rl.11,.  ..iii-i  l.-|..i,in  .  urr.-nl.H  .■"•■iitlal, 

Appliuili.wiK,  Ki>  iiiK  Uruiila  lui  tu  luv,  ur<;vU>uB  cxurnciHV,  luxt  nnncut  mMn.  to 
•  r  ■  ~^  ^-.-.-.^Tiifi^f  Tfci^jrPniiin  rtia(  iimn  T-nlitn  hit 


J.   W.  BARNARD. 

TTjrihrsui  8,j  !i'.  Wo-.iiiti- 3;..  I  — ""XoC  6^ 

(fW /i*«^rjliiv,r  aiv4  —   _  ^IftK.    " — . 


S1 


Sale   or  Hlro, 


l^aiRiCAL  POWLK  blUKAtiE  CO.,  U, 


Eloctric  Light  CableSm 


mimOATK  RUSSftll  AMD   CASLC   works.  SAkFOaOb 


I.  ^^MNKENBURG.  Ltd,  Manchester. 

LONDON  OFFICE:  GLASGOW:  ilffOMrs.  J.  A  A  ANDERSONA  jmm  for 

12aa,  Qu0en  Victoria  St.,  E.C.  92,  Robtt&on  9t,,  ]  »o«ImiI 

X^avtfe  StocslK.  Prompt  Delivery. 
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OMEAP  PREPAID  ADVERTISEMENTS 

rdatiwi  In  SirUATtOire  VACAJIT  AMD  WAKTBD, 
WADTED,  FOR  SAU,  AND  FDS  EXCHANQB,  art 

moA.v  "  at  thtJvUvmng  ^mal  Uw  raUt : 

^%^P  J^MV  flilii  IMWIP  m*m  mm* 

Pk^M/tnttfitr  ••■  mmm  mmm 

mnvWoitelatlwUD*. 


mtLun 
«»"Tini 


..  UmU. 


msAfuxaa  vaoaiit  aud  wanted,  *e. 

MANAdEli  W  ANTHD  wiUi  good  t«choi(»l  and 

<}«ttl^4ll  MH  i'lil  lidt  i--''-lni  'l.    >:»l  iT^  fr.  Ill  i  I  <4i  1..  t.'-'H'.  :t<*^Nlinu  lii 

qaHllni-iKiMis    x.idi,     N,  r  .i.r.  .if  |  |.  i.Ithi:  -  i  .i>Mi;iii-ii-iiif<,  NV.Mrnin-ii-t. 

WANTKD,  i.ii-  lariif  Collii-ry  iu  Yoik-,lurf.  an  ELKC- 
Tltll  I.VN.  our  .[.(puilUfl  vith  ..irkbwlxil  <;.>l1l.  l^  ikKil  uh.l  i>rmi]i  III 

wltln;      A|-|>l.>.  Willi  ri'ft-ii'iiw...  li.  <  nU.lKlil,  f.Yr,<,,         (irtln-,  ^:ili«l.ui;  .  ,1111-,. 

Mrf*-^t^(  rl,  l.<>li<li'lt. 

WANTED,      KEECTiaCAL  XEJill.NG  ENGlNEEli. 
M-<-a^i .  .invii  I . .  II  piriiiii'ivM  iMtiigiif  IWM  OnemiMiiiiiiil  Tntnniv'JV*!*- 
UiM.-  Am>\>.  >t  rill;  .      I  IpiH^,  Af„        to  IR!«T.  ettttnritn  Oflkv,  MiIlilNiy. 

cwirt.  Flr^'t-!»tr<t?t,  l^>i»iliin. 


WANTEIJ  EEKCTIUCF AN  to  lake  oh«rgc  of  Oas  Enf,'inn 


-ltti;N  >ki»  >-  Till-  \  1  cK.  W.m.Iti  i.  ii 


WANTED  ASSISTANT  ELECIKICAL  EN<ilNi:i:ii 
f<irilHlrl«lwijrh.i.»l  if  I'HprTi'WTl,  *i«th  AIiWh.    MnnI  Ilr  crljv,  t-,  'H  ii  ith 
h!|rit  !1IV!|  li-to  1.  ii-i.,n  -A-!.-iji-t.    ,v;.lrtn'  •,:''i  |*-(  in.ti.tii  ^vmtil-i'bi-i. 

-  Al-Vl>  li>  I. tin,  .I;.l:ii:;  .|.i;ilitii  1...  l..|>\V|-,\  ><  1     .1,  >■.,  .  |^.:,.|,.|i. 

WANTED  !i  tir^tcln-  EF.KCTiacAL  MAN  lo  lake 
I  Iw1-ir  ..f  Klii  lri.  Ml  III  ]l.il-t>ii  III  III  tlllii  KiiiUlli  l>Ml;iliii..  i.lvl  M..|..l> 
D|i  1"  Ii>i-ll  !•..  iN.  •  I,- Iri.  ;ll  .  n,li.-.  Mil:  I.  h  .  Ii  hI  t' •  "I  'm.li  ii:.  iMr  i  ^iu'i  i.  ii.i' 
in  VViirt<  unii  iimuiii;  (ii1i.>-,  .iii.|  i«.  :.1i|..  i..  riiiiki  lii,..i.  n  ili  >u-m-  in.l  ,  :,l,  iiiin  i.,ii., 
;iliil  n.  Mi|«  rilitni.l  w..aii«  ii  A|i]i;i.  irj.in.,  uh..  h  i^ill  u.i'i  il  in  .  i.iitl.li  m  ,  .  i,. 
Sl>v  nr.  .Irl:ill<-I  rMn'lii  li. iukI  rrf,  1.  li. —      ■v.l.ii;,  I . .  r,  m  |i  ii  1 1,  r  tJ'"'  Jirl  ;11.U111H, 

A^ftiin-wH  N,  r  >  .         vi  '.i.i  itrtirr.  s,ili*l.iii\ .rt.uii,  t-'itvt-^ttnvl.  LkdiM]. 

VA/  AKTED,  rAHTNElTii.  join  pivsent Maoaffor  in  takinR 

■l«!tri<»l  Cnittmrtiiw  niul  ^ihuMifiwliiriiicVlrno  b>  tbi!  North  of  KngliinKl,  -.*im>1>. 

T UN  lOli  DK A U ( i  1  [TSM  A N  W  AN TJ-: I (^al.le  of  plot- 

"  tlilic  UMili,<iinilLi)i>.iiiii|  i>f  Timl>-ll.4>.m|i  Kcinr.U  ui.rk  in  Ihi.- i|ri»iiis«(ltn>.  fJw 
witli  Miijir  to  liiiirjil  kiiiiuli-ilur  ..f  rhi  trii  ity  ]kri>frrrvil.  .\Mih.  ^lAtilu;  .inr.  rx|H'rl- 
rprr.  luiil  iwliirv  irt|iilix<l,  in  K>iil.\Ki;>i.  ir,  0»Uiiii-«lrvrt,     liil>>-lbi|ir],  K. 

WANTED  DRAU(;HTS.MAN,  one  U8«d  tt»  lfa«  design 
i>f  «iiL\ll  >'l>'>tri<-.il  >i|>|iiinitii<  iin-trrraL    Wril«,  MMiwi  cnMialm  nd 
«lil;.ry  n.|Miifl,  li.-|h)ui-\,  .11,  Kii.lillin'n.  »a.  nl.l  C}»ni«l.«twl«C'<.W. 

I?  E  E  C  T  H I  C  A  L    T  E  S  T  I  N  (X— N  ACANCY   for  an 

I.Ml'l«H»:iV  .N.i  |.rrliiiulii  ri-ijuirt-.l.  ?^j|..n  .>fict  llliil  y.nr.  IWImkiil 
kDiiKlwIiti'  f^^ntUl.  T-  V.  n.  f-:i-(lri:-in„  (Mfin-.  ^.Ii.lpiirv  i  i.iirt,  f|a«t.iitnaL 
lAiiiiliifi.  ' 


PEBMANliNClf.  — TliAVEELEH.  ^imart  active  voudk 
MiMT.  WANTED hr  kHUtBtdlinil  .^n  r^...nr,  sujiiilv  H.,u«..  I>,d"!i-ii  ami 
mtallw.   rnfcMK*  ■!««■  kaoM  «4(h  m-timl  mil  iii..«l  r..i,n«  i|..o    .Na.iv  mi.I 

yf^rlruini.OWir.  hT>lll|iliniyi<H<llt. Hwt^ltlwl .  ^.|.il..|i. 

SiliVEKAE  young  mf;n  wanted  us  SWITCIIMENTiiTi 

KJ   •UrimtHliriiin  ,ilii|  lliwphna.-  «lili.»Mll..|(.     \  uiml  .ipimiin^n,  fi.r  loiinili* 
«'iii!r».>j,  iwr  uti-k.    lUiiljr,  .Uiliiii;  Ji<c  mul  «i«.-n<-i»(f,  U  s.  \.  ;i.i«-.. 
iCfrwrwMi.oOaiw.  »>lMi«IT-«i«»t.  KIctI ulrift.  I^iiiil..ii.  

WIREMAN  WANTED  at  oiicl-,  with  knowledge  of 
 rlgrtrir  liiflnlin;.  Ik-IIh.  Ar     A|i|ily.  Jm  kmiv  lliio.  .  Brmui  *  , ,   I'  mm  ,.>  i 


REQUIRED  ul  once,  WIUEMEN- FITTERS.   fU-plv  bv 
IrtUT,  (Ivhui  |»irliiiili»r.,  JMk-..  AV<-rf/Y.  /.i<i  iimir,  ^^lli»^lur^ -.-.lun  f  liit  «t  rri-t 
MUldiUL   * 

]U  AJttlNE  ENGINEEB  (33),  V2  yeara'  sea  service,  7  -  f 

,«,^  lu.  ^  .vhiiiili  III  Ki«ii,.H.riii  dMtHc  HctitilgW  |Mmgf  •UlU«(ll.-aMl» 

^//rrri.:iilu  iinkv.  •villaliliry^'.illrt.  K|r,^.,ln«ta  LaWWII. 

A  DNEliTliSEH  (  i^,l  J  .>^^)  with  eight  yiiirs'  experience  in 

lilurliif  iiml  nuUir.  .,.  rr.    1  i-iii.nii,H-flii<  m.rk  ilviiu-.  a  .li.iiKr    <  i.iild 

CHAfiTEBKD  ACCOUNTANT  baving  exoatient  offices  in 

■pRlVATE  CO.VCHING  given  in  Elwtrio  Li^hTand  Poww 


 1  englnmT  ?  ... 

(MBiY.  Siili!.but7<viiin ,  Kl*rt  «lrw!l,  Lomliin. 


E 


N(i  Eisi  1 M  A  N,  with  oxteonve  offifi«B  in  BnnM]&  is  open 

ti.  arr-uici-  U.t  mw  m  t«)»  MUMnal  A»I{SCIB<.-Ail<lnm,  Lbx? 


A  CONTINENTAL  WIBE-DBAWlNG  MILL  in  braas 

"St-JVf^,'  V^£yVf"  ft  ElU-BIWIOiTATIVIl  (ke 


twiM,  fbeliiuccl, 


q^HB  EASTERN  TELEGRAPH  COMPANY.  LIHTTBD. 

NonCKk  lf«f«liv<:iT.  11  ilui  xn  RXTRAtmrnSiAKV  aKSHIAL  SIRKTISa 
><f  (lir  EMtmi  Tblp(!-ti>><  «  "iii(>uiy,  LiadtnL  wia  Ur  heM  M  WnrVHSSIBB 
tim  sK  (Mil  Brail] nr.',  :,  in  t\v  Ml;  of  UiihIiiU.  <iti  WKI>NF>i|>AV,  tlM  mk 
iii<i,<iii.  ii  oVIivk  |>,tu..  fur  ttiv  iHirpiHr  <if  o>iiHnii)nj(  IW-n  !<fi«rU  llnMlUtlM 
III,'  «nlij<,'n.if  l(,'«..|>in,iii.  whi 'li  »;i«  ivi»«r»l nt  (Ix'  KjrtnMinUniiTT  llvitrinl  N«*tiiic 
t>f  iIh' ri'iii|\iii}  ii.  I.I  1,11  .vIoiiiLlv,  I  h<' LSI !i  .li%iiti«r>  ^t. 

"1'lv.tl  till*  ATlirlrn  ..f  v«Ti,,»l  .,f  (bfi  l'i4U|limv        ainl  t.\»f  »rr  lien-liy 

*U<'i,il  In  iii  innMr  f,.ll,,*;iii.' :  iii:.i  l«  t'l  »  I"-.  111.  I,         I,.  .1,1,1,.!  i,m,,ihi- 
rail  .i(  On-  I'ich  „(  ^,1,  .■!  -Viii,  ii-.  tl    l..;l-,,.      s,  ,1  I  ■.  Mil,., :'. 
*K<%'r>  f^S1*^,  ]iri.N,'lit  iiiiil   fiiliur  |iir»,  l,,i   « h"    iri'*  li.'i  n  ,.r      iiT  ..luill 
!».r.iliir  n  Ilin-.  lur  i.f  iiliv  .<hrr  i  '.omjkuiv  il*  1  li.-  n.-mim v  i  f  Ihi-i  C.i|il|Mny 
1ii...v.  ill  ii.l.lMti.ii  I.,  .iin  n'liMiii.'nil  i.  ii  r,^-.'iv,,,|  l,>  l>Li:i  ijiiijrr  l^ir  (W- 
rr^liii^  ]kri»ii.i,,ir,  ..f  ihl-  ,\nirU',  :il-,'  i.'.-ilii  1,,t  lil.^  ,iuu  l»'ii,  tlt  iinj  ni- 

IIBlUl«.'n4t4iiil  M»  Wjlii'll  IM'  ll;i«  III'.  ..lui'  Ml    1,1.,,.  Ii.-Tr.ilt.  T  Ux^iMir^'nUUtnl  IbS 

»  Dllactar  of  mu-b  ..itirr  ('.)iii|Kim ,  ulii  'li,-r  hi"  .|'i;Llinmtti«  Sat  nnfh 
niKctatlAillllltoll «r  ..h  ill  ii.it  V  hrl.l  l-v  In.,,  inri'l  li.r  Ihis CoU^V/* 
ll>  i-nli'f  ,.f  llir  ll.».nl ..(  Wwi.ir-. 

iiKumiK  MtAPKR,  NociMnr' 

«  ilir|M">lrr  ILi^lM    <»|,l  Hr,si,l  •(H-,1 

l..,n.|'.Ti.  I'l-i         irl.iiiMii,  r.iii. 


TUE    ST.    .lAMES-    .\ND    PALL-MALL  ELECTUIC 
i.uiirr  ca  <Uiiiii«ix 

NCmcr.  !•  ll,'K-i,.v  i.x.n  ilLit  ihft  sHAHK  TRANmPKR  n<M>ivS  at  lUt 
(*aM|Mir  irill lis CUMKO  fr-.iii  >.'l>ui.iiT  ah  ti>  F<>bni|i|>- Intk  i»i'li»iii<v 
|i««fMmti>tyloUw|H)niinaiif<li<  i.l.-ii,l>  l<.r  tli.-l>.ilf-rPVui>illiiKl)e«inli«-3l>t,tWlk 

.  H>  iiTil,'r, 

K.  J.  W.iUiKB,  U«dvml  MMMfKir  iiml  ;«f«T«tai;. 
.  I  'uiiii1v«(n«(t  (inM«aiii|<iai«,  W.,  Mwiiury  liit,  limi. 


BOUBNEMODTE  AND  POOLE  KLSCTBIGITY 

«PI*PLY  ftlMHANV  (Uwhtdli 

.NOrlrB  h  HmlUr  <li>.ii  Ilnl  Ihr  l  lt  AXsKKtt  I!«K>K?<  .111.1  ItKi  IfiTKI',  ot 
.MKMBKRH  will  !•  n.u-Kli  (i,-ii::lu..;ih  i..  lAh  lii-i  .  l.,.i|-.  Iiu-lii«v«, 
(.n-lumfliy  ta  IMfUMrMi-f  Ibf  IMlldmil  ••mkv  I'n  i-h'Im  .  >:i  ii.  .  ,  1  •'!>' tVmilmiqr 

t.i  iiw  Mf.j«M  t«  tiw     HwwmIw.  iww. 

II,  i.rlii, 

U.  &  RRXWICK,  HecniAtT 


'MoMMU^tilllt.  MoOMatiMliacr. 

LMdgil,  Rf*',  nit  fr^Mry.  mi. 


BUSINESS  F0£  DISPO&AI.. 


TO  BE  DTSPOSEI)  OF  as  a  noini?  ci)nc4'ni,  very 
tmmiirimi  .  M  l  <  I  UK  Al,  <  <tNTIIAn  iMi  in -IM'..^^.  Nrl  )in.llM, 
il'Ai.  iiuuitaj  rt.<(iilTi.tl  iiN.iai  j^^^  Hwry  iuvoiiK«tiuit.  l*tt4ici|iiUH  Mily, — 
\  ilitTM  A.  40,  atn  <a  I'iMrin  Mitlull,  UiL,  UtetfmA. 


WANTBD  Mi4  FOR  «AU. 


\X7ANTBD,*LAMP  TOPS,  with  Pbtinum.  Somp  PhtiBaiD^ 

TT     itc.    Ennv  4  rij  ,  a.  Liirl«,itc  hni.  Loiultio.  E-f. 

WANTED,  NEW  or  SECONDHAND  .STEAJl  ENGINE 
nnl  ItYNAMO,  Hlher  (HiwlieiMplBil  w  lirlt^lriran  eii«<iir.  i..  ilnrliip 
4<*  II  111'.  Willi  t<iniiii.f.tT«m»  uf  imtUt,  Tile  ilywiBit.  ptHrmblv  iMiiii|i<«n<l- 
U..1111.I,  ti,  .l,'M'1.-)i  11  1  ,','1..         iiit|i,  i.  -  I'uHTl.tND  CCMK'VTt'ii..  i'Cil., 

<  iiiiibn.iu,'. 

l^EVC  TRLEPilONE  C.\B1^  (ulK>ut  :i  miles)  seven  pair 

'Xl     I  1-  -  ,.jr  M|»i.',..  U.iil  ,ii»,.n'»l  iii»il  ;*n  n-.l.   otf.     inviu-.l  -Wrtt«a,A« 

CiinTiM  k,  l-j.!.,  .v|  I  K  t    env  Kbi'tii,',,!  KiiKlnm.  r..«ii  M<,ll,  Hr,.l<..nl. 


FOR  SALE  lOOkw.  E.C.C.  Al.TLiiNATOR,  2.000  v<  Its, 
»Si  i»  i>..  .VI  jh'HimU.  U'lt,  ilrivint: ;  ^...nl  ..r.lrr.  irrj  Kiw  |ii  .,',-.  -\t.^r"y 


I  I  ilricin  tt.nkr.,  H,.ilw(,li 


ACCUMULATOR  Cli.XKClJXC .,    r.   ][.  CATIIC.UiT 
ii?iiH^»  ,  lmif*np  iilniiT   :iih  ;,  il-,),.U'»S  f.fl  IIiIh  iiunirt.^.,  ciL-xrue  C>U»  flf  »II 

"-i"-'   if'iy  ■.>,•■••■•,.•}..■.  .,1  :i , Trmiii «■  aMiUaitlea.  AccwmlfMM <m 

Un,'  i,,r  i,.:,i|:..iiLn  iiL'i.Ki.j:,  ..xi,  r.i,„ ii.«^.  ikc,— ^ Smt-nDdliiK MliM9- 
Miuvi.,  HCT.^..«re«l,  K.»'.  iTi'liiphume  No.  aiW.) 


SECONDHAND 

ELECTRICAL  MACHINERY. 


THOMPSON,  SON  *  CO.,  of  Now  YoA,  i 
a  LAKOisl  QUANTITY  of 

oYMmas,  moms,  swnwms,  ar9 

LAMPS,  ENGINES,  BOILERS,  Ao.,  AOm, 
in  Stock,  oi  Standard  maka^  for  Tamndialio  Delimy. 

COMPLBTB  BQUIfMBNT  FOR  BUBQUUC  tMUmW 

PLANTS  OR  STRBBT  UAILWAY  SUSVKa* 

Writ*  lor  CMalogue  and  partioulan  to— 


W.  a.  IfEBBDIAir. 


a*,  vtoaovia 
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V  ri'.'rr  'i'r:ili  Mil --iotl  I'Ulkt  i:i 

MuriuiirJi.    illusUTitcd   576 
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TitUB  Ulk«     582 

Bwtririty  Work*  Accomu  684 


CURRENT  NUMBER. 

I  l  l;    1  I  KvTHOtTTIO  lUHXINU 

I  Mr-\L«   586 
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Klti-tri  •'•I  '     ij;  ^iion»  nod  Eloi 
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Fleming,         P.1L&  Otui^ 

Coiitinuod...   ftfB 

ComapoodaDca     i>:>l 


■..94 


Iul«UigeU'D©    .   . 

Municipal,  Foi-ei^  u^d 

Kot«  _  .  ;>■•:> 

Truda  Note*  and  yotic««    b'j^ 

C<jiap&niM'  ilMtiuK"  *  R<p«i'rta  tOl 

New  CouijjaiiieH,  Ac    t04 

City  Nut««   -   6*1 

Oompuiiai'  Sbara  Lbt   60t> 


NOT  £  S. 


Mb.  MoRPirr'a  Paper  on  "  Capwsity  in  Alteriiale  Current 
Working "  ims  evoked  »  uKwt  iatercsting  letter  from  Dr. 
M&tiBOK  Ds  HooB,  triiieb  i»  puUlib  in  our  MCMipoiid«ic« 

oolumus  this  wtifk  Tiiin  lettur  couititutc-s  au  importani 
oontribatiou  to  the  diacuaaion  which  will  b«  returned  at  the 
loatftstion  of  ElMttieal  £Rg}iKe«  naxt  Thtnetdfty.  Dr.  De 
HooB  jolna  iaaue  vrtth  Mr.  Mobobt  ia  aomo  of  the  main 
points  of  hia  Papor,  and  his  vtom,  Mippocted  M  Uiej  mo 
bj  figufw  jbnvid  fiom  aetaal  uiiriHHNi  ihoiild  hun  OOB- 
aUmblt  vaighi.  lb.  Mmpsi  wA  D?.  D>  Hoob  will  each, 
no  donbt,  have  many  snpporters,  and  the  prooeedinga  at  neit 
week'e  Institution  meeting  promise  to  be  of  unusual  interest, 
•ran  if  the  ever-recurring  qacatioil  of  pibnify  niaad  If  Prof. 
AmoH  18  not  fozfliin  diMossad, 


Tn  ElMho4ilwmiMl  Go.  ot  8k  Hakn^  LMtMbiMi  it 

certainly  an  niifortunato  company.  Formed  in  l>^'Or)  to  pur- 
fihase  and  work  the  Ittchaiddou  and  Holland  patents  for  the 
•leetrolytio  prodnetioo  of  alkaUea  and  dhlorioe  oompoonda, 
it  maJe  ita  firnt  miHiakd  by  paying  too  high  a  price  for  the 
patAot  rights  of  an  imperfaet  prooMS.  The  prooess  had, 
it  ii  tnw,  beea  at  woik  upon  an  iadulrial  aeala  fo  gome 
monthii  previoualy,  at  Soodland  in  Kent,  and  auoh  high 
authorities  as  the  late  Prof.  HorKiNaox  and  Mz.  Juies 
8wn«iiua»x  had  reported  Cavoaiablj  upon  it  Navw- 
lha  paooaiB  waa  Ibaad  to  Im  auMtlakatiOifr  in 


operation  whea  transferred  to  the  larger  works  at  St.  Helens, 
and  the  hiatoij  of  tha  oompaoj  haa  baao  ono  long  aariaa  of 
diaappointOMnti  tof  tli«  origiani  aluuNhdlclan.  A  Teac  agn 

the  company  was  r8«sonstructed  and  further  capital  raised  in 
order  to  alter  and  extend  the  electrolytic  pUnt  in  aeooidanaa 
with  the  plana  of  Dr.  Lausxe,  the  then  general  manager.  Tlw 
original  proaeaa  had  been  •  non-diaphragm  gravity  proceaa 

(SCO  'Hit-  hy,xtrii-htn,  February  13,  1807),  and  Dr.  LAmtn't 
improvement  seems  to  have  uonaialed  in  the  addition  of  a 
diapliMgBii  to  tha  ori|{inal  oaU. 

Tms  improved  process  baa,  however,  failed  to  teoliae  the 
expeetatibiu  1»aad  upon  it,  and  a  laport  from  -Dr.  Lunn, 

flutefl  Dt'i^ember  19,  1900,  and  luiotber  from  ihe  directora  of 
the  ouuipany,  dated  January  1, 1^01,  have  been  circulated 
amongst  lha  aliaralMldam  Dr.  Lanan  oonndan  tlie  non- 
aoeoasa  of  his  improved  process  to  be  duo  to  the  unreliable 
quality  of  the  oarbon  anodes  supplied  bj  the  Acheaon  Oraphite 
Co.  of  America ;  but  the  directors  tbemaalTaB  are  evidently  lees 
certain  on  tliia  point,  and  doubt  wliatiiar  aven  with  duraUa 
i\ni'1'-..'5  the  proress  can  hu  workad  an  as  to  yitilJ  a  aatisfaotory 
proiii  ou  the  invested  capititl.  A  mci  tiug  of  tiiu  nharehoiders 
of  the  company  ia  to  ba  called  shortly  in  London  in  onlav  to 
consider  the  future  pnlicy,  anJ  it  would  seem  likely  that  this 
aharaholders'  meeting  may  decide  that  it  will  only  be  throw- 
ing DMBagr  nwny  to  eqvinaBt  lutliar  ivith  oidwr  Um  cU  «e 
tha  inqnovad  ] 


tha  Lonaon  Unilal  Tnwmraj* 

Co.  and  the  atithorities  of  Kew  ()bsep\*alory  has  entered  upon 
a  new  phase.  At  last,  after  weeks  of  paper  warfare,  mattera 
luMo  takan  a  praotloal  torn,  and,  tn  a  aHimaiBl  of  luninoaa* 

inspiration,  it  heia  occurred  to  someone  that  it  would  be  a  good 
plan  to  maka  trial  runs  of  the  electric  cars,  to  see  what  wtwld. 
ba  thair  aflhal  OB  the  ptaoiotta  Inalniinanta  at  Kaw.  AoooicU 

ingly,  what  mi^^'ht  have  been  done  in  the  first  instance  hao 
been  resorted  to  in  the  last.  Cars  have  bbta  ran  niglit  aftav 
night  in  inowaaiiig  nnmlMca  with  dia  otijoet  of  oUaiaing 
practical  data  upon  which  the  Board  of  Trade  will,  we  Iwpe, 
be  able  to  maka  np  its  mind  wbat  to  daddo  ia  tlila  vaxatloai 
matter. 

As  ^'»r'"i"  of  kba  oommittaa  of  oppoaitioa  to  tha  pro- 
XMNfd  Knnoou  aanda  n  latlar  to  Th§  ZliMst  of  tha  6tli  imi^  in 
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which  Le  siat^*:  thnt  *'  the  introduction  of  tramwayf;  into 
weU-ij)hiil>tt«d  disCrici8  almost  inavit&bly  brings  about  great 
dapneiaiion  in  Oieimlm  of  iwidoitial  tad  ofhar  property." 

This  w  |  ;itc  tlic  popular  «ew  of  the  matttr,  and  it  mny  socm 
justified  to  somu  oxteut  by  tbo  Lialorj  of  horse  tramwaja  in  tlus 
cmuttry.  But  we  votdd  veapaotfiiUy  point  oat  to  Ut  lotdaUp 
that  witli  clrclnc  tramways  the  results  are  quito  differont : 
indoad,  thej  are  the  very  opposite.  Whararer  the  deanlj 
and  mdl'H^ited  ttdOtf  oar  hu  bew  inlndTMod,  oitlwr  la 
Uiis  country  or  abroad,  neiglibouring  property  has  actually 
affrtoi«ud  in  vilaa.  We  oommead  this  aspect  of  th«  qius* 
tfan  to  LaA  KimoDu.  and  to  dl  oihier  imperfeotly-inCiKntd 
>  of  dastrie  tnatiatt. 


Me.  H.  a.  Ul-mpubey  oontnbutcM  this  week  an  intortjstuig 
taiply  to  the  kadfaig  artiela  in  oar  last  iaaae,  in  vhioh  we 
Oommeated  on  hi*  able  I'appr  on  thn  use  of  p;a<?  pojinps  in 
eentral  stations.  We  weloomo  tbo  additional  defence  of  gas 
angiiM  impliaa  In  Oa  imam  of  Ui  Mtar,  fo  «»  mm  aa 
desirous  as  anyone  that  obstacles  to  the  di8plac<»mpnt  of  thp 
flteam  engine  by  the  far  more  efficient  internal  oombostion 
aBRina  duinid  ■peadny  ba  nmovad.  It  Iibb  navw  baan  oar 
wish  to  champion  aU'um  jis  agninat  gii^'  plant,  hnt  c-anilonf  hus 
always  compelled  us  to  admit  that,  in  spite  ot  its  many 
glarniff  alamanta  of  inteioriiy.  lha  alaan  aosina  baa  a  ftn 

ho!<l  oil  the  [ircmicr  place.  Tf  Mr.  TlvMi'irRLY  and  other 
eucrgotic  gas  engineers  can  do  anything  towards  elevating 
tlie  gs^  engine  to  that  obiaf  phaa,  nvij  alastcieal 
wJl  bava  laaaob  lo  ba  gratafnl. 


remind  our  readers  that  pro'l'icpr  (v>ntain?i  a  l»r!»e  per- 
centage of  carbon  monoxide,  and  tliat  that  ingredient  is  a 
violent  poiioii.  Hoteovar,  gaa-cogbe  acbana 

in  ■pianiit'i  than  3t<:-ain  pUnt  chimni  y  r-\hfinHit,  has  a 
ifttatif'j  that  is  as  disagreeable  ag  it  is  uninigtakable. 


We  are  not  ao  onaoqaa^tad,  bowavar,  a«  Hr.  HniinnaT 

appears  to  think,  with  tho  \\m  of  gas  engines  in  electricity 
worlu ;  the  rioiaaitades  of  this  type  of  station,  indeed,  have 
been  attaiiti«el7  waitohad  b^  ua  auiea  Ha  inoaption.  It  waa 
not  without  reason,  therefore,  that  we  expressed  the  view  that 
tlie  starting  ot  large  gas  engines  oannot  be  earned  out  so 
simply  utiil  expeditiously  aa  ia  tba  eaaa  irilh  a  ttaam  engine. 
A  gas  engine  is  essentially  not  a  self-starting  engine,  whereas 
a  steam  engine  is.  Tbo  gas  engine  requires  to  be  started  by 
some  auxiliary  process,  such  as  by  using  compressed  air,  or 
by  secondary  batteries  motoring  the  dynamo,  or  by  auxiliary 
explosion  valves.  V.wn  enmprr:i.-ie:l  air  is  not  always  satis- 
factory,  we  Lave  beard  more  than  once  of  starting  having 
been  aarioudy  ddayed  tbtoagh  a  leak  baving  aiinn  in  tbe 
«aiiiptMaad  air  leaanrob. 

RamiRlNu  to  the  other  points  raised  in  Mr.  Humi  iirky*» 
letter,  we  may  notice  (hat  bis  reaaon  (orharing  ^ored  ordinary 
coal  gas  carries  witb  it  aa  a  naoaaaaiy  eonacquenue  that 
tba  gaa  ganeiator  must  be  adjacent  to  the  eleelricitj  work.^. 
Where  gaB  transmission  is  adopted,  the  richest  possible  gas  is 
dearly  the  only  kind  admissible.  Were  gas  engioes  to  be 
anifonally  employed  in  daetridfy  workB,  it  wenlid  not 
h-:  (!(  i-able  ovorywhcre  to  erect  ^n?  producers  clo-if  to  the 
works.  Mr.  UuMi>Hit£y'i>  ligum  do  not  convince  us  ;  we  still 
baliaTe  that  a  100,000  h,p.  gaa-dzlTen  atotiao  in  a  reaidanlial 
district  vrouhl  be  an  intolernblo  ^iniiancc,  nspccially  if  the 
gas  producer  were  to  be  annexed  to  the  station.  If  wo  may 
add  one  Uam  to  Me..  Hvupnmi'a  Eat* of  flgoiaa,  wa  voald 


Tttr  plating  of  articles  wi  h  nic?:cl  hy  plcctro-dcpo^ition  is 
now  a  Tery  important  minor  industry,  thanks  to  the  extent  to 
which  soeb  niekd-plated  aitidaa  are  naad  in  the  manafaetare 
of  cycles.  The  prrnluetlon  of  .'•■ai:,-faf!tory  deposits  of  nickel 
from  aolttlions  of  the  sulphate  or  chloride  salts  of  nickel  and 
aainioainni>  aompantlvdy  dmpb,  if  Imr  earrant  danriiiaa 
be  usfil.  LiuJ  i(  dujvosit  he  not  p^rmitt'eil  to  (jrow  '.0  liny 
appreciable  thickness.  Should  it  be  desiied  to  hasten  the 
operation  l>y  using  currenta  of  greater  intendty,  or  to  oUda 
thick  contiu^'H  of  nickel,  difficulties  are  met  with,  and  tbe 
physical  chAiactertatiea  of  the  depoaitad  metal  ohange. 
Tbe  elaatniJepoalted  metal  baeomea  Idlata  in  alcnetnra, 
and  isr  ordinary  parpoaea  the  deposit  beoomea  lUdnii 
Some  years  ago,  Fchbstbs  stated  that  he  had  oveCMBBe  the 
difCculty  hy  using  aolotiona  of  the  sulphate  at  temperatnres 
between  90*C.  and  90*C.,  with  a  fairly  high  current  density. 
Fall  details  of  his  invL'i:it;;tlion  \v!-r>)  i,'ivL'ii  in  our  issue  of 
October  8,  1897.  The  January  number  ot  the  lufkcroeiunUicht 
ZritK^ifift  alatao  Cbat  flie  tiaie  reqaind  fw  deotio-daipoaitfai 
ccnitir;i,'K  of  lut'tftllif  nicki;l  hai  now  heen  Htill  further  reduced, 
and  that  deposits  1mm.  thick  can  be  obtained  in  eight  to  nias 
lioara  aa  eompaied  with  194  to  ISO  hoara  by  tbe  older  mathoda 
of  working.  Tho  deposit  is  Iiomogeneous  and  malleable,  and 
thick  pUtes  of  the  metal  can  ba  obtained  by  the  improved 
meCbiod  poaaeaaing  all  tba  dianeteilatlaa  d  metal  piodaaad  , 
by  metallaiigieal  praoaaaaa  of  i 


It  is  eonaidarad  that  tUa  reduction  in  the  time  xaqnirad  far 

obtaining  electrolytic  deposits  of  metallic  nickel,  will  lead  t<i  a 
great  increase  in  ita  use  in  eleccroliypiag  and  typ»'Casting 
works,  as  copper  or  type  metal  iaead  with  idokd,  wiD  aland 
longer  use  than  the  unprotected  metiil'!.  For  ordinary  nickel- 
plated  goods,  it  is  stated  that  two  or  three  minutes  in  tbe 
bath,  using  the  improved  method,  will  suffice  to  give  a  ooat- 
ing  ot  nickel  of  the  requisite  thickness.  The  article  from 
which  these  notes  are  drawn  would  have  been  of  much  greater 
value  if  further  details  h&d  been  given  uoueeruiug  this  improved 
method ;  bat  the.<!e  are  withhdd,  and  one  ia  only  inaidewtally 

led  to  infiT  that  the  imprnvr  ment  relates  to  the  composition 
of  the  piating  bath.  I'ossibiy  the  prooetiS  depends  for  its 
soeoaaa  apon  the  nae  of  aome  dooUe  salt  of  nlokd  wbiob  has 
hitherto  been  overlooked  hy  prn^ticnl  cV-ctro-chnmi^ts.  Upon 
electrolysis,  double  salts  yield  a  complex  anion,  and  the  depo- 
sition of  metal  at  tbeeatboda  oauaUy  oaoon,  notaeapcimaiy 
electrolytic  action,  but  as  a  secondary  chemical  Hc'io:],  diif  -O 
tbe  instability  of  this  oomplex  anion  under  the  conditions 
olitwning  in  the  oeU.  Melatlle  deposits  obtained  in  thia  mij 
generally  exhibit  the  charai-ti  ri  uici  of  the  metals  to  a  higher 
degree  than  thedepottits  obtained  by  diieotjeleotrolykie  aotioi>< 


recent  i  ^1 


we  gave  a  detailed  account  of  the  industrial  production  at 
oi^sen  and  hydtogen  by  eleotrolyaia.    Many  ibmia  of 
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electrolyser  have  be«n  deviseA  wfl  fitinted  for  canyinR  out 
the  electrolysis  of  water.  The  more  aaceesaful  of  Uute  atilise 
iron  as  electrode  material,  with  caustic  soda  ablatioa  as 
daotrolyte,  and  inoompiete  metallic  diaphwigiiiia  In  the 
issue  of  the  KUkln/c/itmi^rlie  Zeitf^hriH  for  Jar  nary,  1901,  a 
new  form  of  eleoirolyser  devised  and  patented  by  gcnooc  is 
aweribwl,  sod  it  ia  atiM  HbtA  Chia  igmi  bu  been  working 
npon  a  •^mall  industrial  scale  for  some  months  in  1900  vhh 
Mtisfactory  roaolta.  The  eleotrolyser  difiCMS  from  those 
ntend  ta  «bot»  in  llw  iliHim  of  ^fliiiifsiu,  aad 
in  tLc  ii.-c  of  an  acid  electrolyte.  LeaJ  \a  used  for 
constructing  Uie  cells,  which  are  entirely  closed,  and 
for  Oie  deotooto.  Th«  fanMlkm  of  had  pemnUe  •! 
the  anode  causes  a  back  E.M.F.  ci-jual  to  between  2-.')  and 
8'OToUt.  This  d«liMki«h»ld  to  be  mora  than  coanterbaLuioad 
hj  ftflwite^  wUoh  ue  vaCortmUly  nol  •aummatgd.  The 
^■Id  of  oxygen  and  hydrogen  !■  iMed  to  b<i  OS  iind  1.S6  litres 
per  electrical  horse- power  boar  reipectively.  (The  original 
article  gives  186  ud  68,  but  this  is  obviously  a  slip.)  This 
yield  may  be  compared  with  that  of  iOS  Utre&  of  H  at 
Braaseln,  107  litn^K  of  H  at  Rome,  aud  with  tlio  theorstical 
figure  of  20'1  hires  pet  eletitricttl  horst^-power  hour.  If 
thasa  flfONB  be  eoereet  the  Sehoop  clectrcJyser  poaaeuce 
a  higher  energy  efficiency  than  the  Garati  type  with  metallic 
«<i>phi-^mp  Xn  Older  to  remove  traces  of  acid  moisture 
eaniad  over  bjr  the  gaeea  iBmj  «n  paaaed  Utatn^  milk 
of  lime  wash  vessels  before  passing  to  the  respootive  gas- 
holdeia.  The  purposes  for  wluflh  Uia  mygea  and  hydrogen 
(M  cbbdaod  bom  mkir  Im  tbia  wagr  najr  bt  vaad,  vere 
MmmmJ  in  oar  iaau  of  Novambac  2nd  lact 


Ii  does  not  fall  to  the  lot  of  all  inventoia  to  obtain  anoh  a 
oonpMa  gnurp  of  a  difiionlt  proMem  aa  Prof.  Bun- baa  done 

in  the  subject  of  Bolective  systems  of  wireloaa  telegraphy. 
Hia  daioriptioa  of  Uie  ^rstem  published  ia  a  raoant  iaaoe  is  a 
daiightial  example  of  aneeeasfally  applied  naaamiog.  While 
methods  based  on  simple  syntony  botwecia  the  waves  them 
aahea  are  being  paifaatad,  it  ia  intaraatiog  to  note  bow  other 
invantoBB  an  atlaelrin;  the  proUeni  ia  aootbar  diieetion, 
basing  tlieir  metliods  either  on  what  may  l>a  termed  the 
electsic  Sro-alarm  priuoiple  or  on  the  Delaney  multiplex 
^elegrapli.  An  example  of  the  lortuec  is  afforded  by  an 
axtHdeby  Herr  Andeks  Bcu,,  in  anoktier  oolnnui  of  (Ilia  iaaoe, 
and  of  the  Utter  hy  the  device  of  Messrs.  Cohes  and  C<ii  » 
referred  to  biieily  in  a  note  some  time  ago.  Unfortunately, 
the  gieatav  nvmbec  of  aneb  inventioaa  do  neft  enrvim  the 
test  of  iMtual  experiment  ;  but  occasionally  they  offer  useful 
Boggestiona  to  oktiera  working  at  similar  and  kindred  prob 
leaaa.  The  devdopmant  of  a  type-piiatiiig  Hertiiao  traive 

tele(^rupby  may  Btlll  bt'  a  dreuin  of  the  future,  but  atteo^li 
at  ita  realisation  even  now  are  not  to  be  diaeotucagad. 


Conx-spondeiice. — rn'iurr  on  o'lr  spaco  comptiLs  uu  to 
hold  owr  !i  Ifcttiir  from  M.  Kiuile  (.iuariiii  on  his  experiimsuu 
in  wucU-yH  telegraphy  between  Brussols  and  Malines. 

Cycle  Engineers  Institute. — At  au  ordinary  general  nit^i  ting 
of  this  Inatitnta  at  Lirmitigham  yesterday,  Mr.  Ii.  A.  Marplu;^ 
laad  a  Paper  on  "  The  Utiliaatioa  of  EJeetrie  Power  Iraoa- 
laiatioa  in  Faetorieai" 


Electric  Traction  on  the  Underground. — We  urr  HutLori-ed 
to  stiite  that  the  recommendation  of  the  conjirit:.  o,  includinc; 
Sir  Wilaaiii  rri-cci  und  Mr.  TlKjina.'i  I'drkor.  will  li<i  con- 
sidered ucxc  week,  at  a  meeting  wtiich  has  been  arranged  of 
the  iioard  ^  of  (1  i reetoBi  of  tbt  two  imIwbj  ooBipooiea  voridng 
the  Luier  Circle. 

The  Londoa  flcbool  Board  and  SdentUa  Bdnntiott^At  ita 

weekly  meeting  last  Friday  the  London  School  Board 
unanimously  decided  to  appeal  against  the  judgment  of 
Mr,  .Iu3tice  Wiilg  iimi  Mr.  .hi.stico  Kennedy  in  the  case  of 
liegma  . .  Cockerton,  in  which  ii  was  decided  that  the  Board 
could  not  apply  tfaa  ratei  to  the  naaitttanaaea  of  aaianae  and 
art  daaeea. 

The  Faoifle  Cable. — It  was  announced  by  Tht  Tinu  s  Mel« 
boome  eoneapondent  on  Wednoeday  that  Mr.  Jooaph  Cham- 
barhn,  M.P..  bad  notified  the  Mew  Booth  Wales  GoTannent 
that  OaiHMla,  fai  ftov  ol  the  oooeeaabne  gianted  by  some  of 
the  Anatrdian  Stateo  to  the  Baataen  Sitanaion  ^Telegraph 
Company,  ia  leeoaaHaaiiig  bar  poaitloii  aa  a  eontiMtiiig! 
partner  m  the  Pavfle  oaUe  projeet. 

■  Royal  Society. — At  yesterday's  meeting  it  was  resolved 
that  a  dutiful  addiew  of  condolence  and  homage  ahonld 
be  presented  to  Hia  U^Jeaty  the  Kin^ — Among  the  Papers 
down  for  reading  were :  "  The  Boihng  Point  of  Iji)aid> 
Hydrogen,  deteimined  by  Ilydrogen  and  Heliom  Oaa- 
Thermometeta,"  by  Prof.  Dewar»  and  '•The  IntagntioD 
of  the  Eqaaitioaa  of  FropngatioB  of  Elaattl^  Waw,"  by. 

Prof.  Lnve. 

Cable  Interruptions  and  Repairs: — 

Date  of  iDtanuption.  Dtle  «|  Bsfaifi 

I.*taki» — Cypru»    June  21,  1899    ...  — 

Pari— Mir»ati»iu    Mar.    2,  1900    ._  — 

Cs)  ecue— Pioheiro    Nor.  2tt.  1800    ...  — 

Pern»mbuoi>— Oasia             N(iv.»bUog  ...  — 

Jlunaillv— Btroekaa.......        Jml  7,1901  ...  — 

Jm.  17.  1901  ...  — 

Hatt*— Wntcrrilla                   J»n.  19,1901  .  .  I  >>    'A.  IflU 

M»lt«— TripoU                          Jan.  24, 1901  .  iv    b,  1901 

Hiugapon— Banjoewaaipo          Jou.  2S,  I'.Ol  Fd'.  I.  iMA 

Poatponament  of  the  Intanntional  Telegraph  Confareoeo.— 
All  araangamenta  had  bean  nade  for  the  holding  in  LondoOt 
on  May  IStb  aad  anfaaotual  daya,  of  the  tenth  Intecaatkaal 
Telegr^  OaBfaiwiaa,  andar  iha  jiB«idaac7  oi  Invd 
LoDdoniaetiv.  The  moaHufi  of  tta  dahgatoa  apffointad  by 
the  Stataa  anbaailbing  to  tbo  8t  PatnabinK  Oaawtioa  waco 
to  have  been  held  in  the  Examination  Hall  of  the  OoUage- 
of  Physicians  and  Surgeons  in  Lflaidon.  In  oonaaqnaBae  of 
the  tiation&l  mourriiti"  j'l  has  QOWboaD  dwMeil  tO  |HWtjMIIII1t 
the  Conference  until  noxt  year. 

WoriiB  XtBBiaaMni— The  ffaat  of  the  aeries  of  six  leotaiaa 
to  the  loalititllon  of  Junior  Baaioaen  on  *•  Worln  MaBoga- 
menf*  waa  daiiwod  at  the  Wwhataatar  Flalaae  Hotel  laal 
Tuesday  eveniof  If  lib  A.  H.  Baihiac;  Tho  Mfrealattai 
of  the  arrangamanla  made  by  the  Inatttntion  for  m  daUrary 
of  these  lectures  was  manifest  from  the  very  large  number 
present.  The  chairman  (Mr.  Percival  Uarsliall),  in  opening 
;he  j:r;ii  p.  lings,  refcrr-  1  i  i  '.he  opportunitip^i  wliich  tlios« 
attoiiJiiig  would  have  iji  LLt  discussion  at  tlio  clo.su  of  yach 
lecture  for  obtaining  special  informfttion  bearing  on  their  own 
p»rticular  work.  The  lueturer's  iniroductury  iBiuarkii  dtmlt 
with  the  general  state  of  organii^ation  in  this  country,  with 
special  application  to  engineering  firms.  The  causes  of  our 
pre.wnt  jiOFition  in  the  market,  questions  of  exiH-ri^'i.ce,  und 
selling  power  of  products  were  then  treated.  Thu  iiost  methods 
for  dissection  of  orders  and  of  providing  continuous  worlt  for 
operatives  engaged  attention.  An  analysi-;  fuUowcd  of  the 
number  of  employes  in  diflferent  shops  and  of  umchint's  used, 
with  prioee  of  equipment.  Curves  were  exhituted  showing  the 
relative  ooat  in  each  case  of  machine  t00lc»  fltterd'  Kwht,  do. 
The  questions  of  buildings,  driving  power,  electrical  vtnn* 
mechanical  driving  were  considered,  and  the  lecture  concluded 
with  some  figures  relating  to  the  detennination  of  various  par. 
ticulara  in  connection  with  the  size  of  steam  engines  and 
boiloza.  The  next  laotnxe  takea  nhtee  on  WedBaadw,  thai 
SUhinak 
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Plant  for  Copper- Coatiiig  Carbons.  -A  nnw  murlimc  for 
platiof^  carbons  automatically  and  continuoasly.  huviiic;  a 
capacity  of  I'JO.OOO  carbons  per  d'ly,  w:i4  iiintalled  last  aiunrnn 
by  the  I'ljitwi  States  Carbon  Co.,  of  Cli  vclaud,  Ohio,  in  order 
1(1  lutL't  t'jf  cur;  tamly  growing  deniaKil  by  tliis  nr  w  company 
for  copi'i  r  r  iHtf-rl  carbons',  and  it  i?.  Bays  tiie  New  York 
Klr'-trittil  .11'  /  /  inii!  of  t!iu  mini  ingenions  piooes  of 
Eoeclianism  euiployt'd  in  the  clrctrical  indiistrT.  Thf> 
priufijild  of  the  luftchiuo.  om-  cnntuuipiiriry  continue.?,  i-i 
simplicity  iteclf.  The  carbons  lo  be  platod  are  dapoiiied 
in  large  quantities  in  a  hopper,  from  which  they  are  taken 
by  a  revolving  dram  and  automatically  fed  to  3,000 
individual  holders,  carried  on  a  oontinuoaa  chain  belt.  The 
holden,  in  circuit  with  the  electricnl  currt^nt,  carry  the  carbons 
lor«  jUsUnc«  of  175ft ,  through  1 1  iilnting  tanks,  being  taken 
from  one  tank  to  tbeiuixt  over  large  idler  whe«l«u  After  pasn- 
ingthrough  the  jilatiag  tanks,  the  carbona  pass  Uiroagh  tbreo 
tanks  oontaiiiiDg  liot  mlMx,  far  iMrfliuff  oak  tba  9Bim«t  Mlta 
ftnd  ftzbg  the  cdoux  tA  tb*  eoppw  cotHag.  Tbt  m&uu  batt 
Mnyliig  ibe  oubons  then  ntams  owr  tha  IuhhI,  dunnigh  the 
Aryiog  dmmben,  wd,  aftee  ngiatariag  oo  tho  Mimtar,  the 
ouboiut  MO  MtODMtttaillr  diaohuged  from  the  hoUon  on  to  ^ 
ooBTCyor.  vhidi  carrio*  tbem  for  •  di^itance  of  60ft.  to  the 
pooldag  room,  locatc-d  in  one  of  the  largo  buildings  recently 
added.  Among  the  electrically  operated  labour' saving  devicos, 
such  a.s  acid  pumps,  syphniis.  nsod  la  coniiL-L'ti.iu  with  the 
machine,  is  a  small  du  ilik'  tmlfay  iuuIik  ctir,  lur  liuiug  and 
moving  »nyune  of  thi  liu  :;<.'  plating  tanks  whenitism-ceHsary 
to  clean  it.  This  car  notable  for  the  extreme  compactnosis 
ami  simplicity  of  its  design,  using  but  oec  10  n.r  ir(ii:i.'lfiJ 
motor  for  propulsion  forwnrtl  or  back,  lifting  and  lowering 
the  tankti  :iii;i  ■-h.-  vi'.iiuii^  n;,j  rat  ions  required. 

Fatal  Fall  of  Telephone  Wires  in  UreipooL^Ott  Monda,jr 
evening  la4  a  ooDSidenUe  tall  of  owhaod  tobilioiM  vim 
oooamd  in  LiTeqnol,  oviiv  to  the  anowatoniL  Unny  of 
tbMO  irlMa  fell  mrm  tbo  troiUey  wisn  of  the  tnuways, 
flnnmig  graiifc  havoc  ud  killing  two  penoBS  and  injuring  a 
BOinber  tS  otben.  The  Tiws  gives  u  looonnt,  whieb,  we 
have  lusoertatned  is  snbgtantially  ooneol  00  to  technical  and 
otUer  detail^),  and  from  which  we  extrmet  the  following  par- 
ticulars : — The  view  of  Mr.  BuUaiuy,  tlu-  ^jt^inTikl  iiiantt.ncr  i,if 
the  Liverpool  Corporation  Tramways,  u  iliiil  tlie  half  rm-ltttd 
enow,  which  had  been  falling  more  or  less  during  Monday 
afternoon,  stuck  to  the  thin  telephone  wires,  which  iifci-uniti 
80  heavily  weighted  •.h.U  tiny  ft  li  in  scvt^ral  pivrti  of  tile  iMty 
in  the  evHninff.  In  I'l  iiilirok..  -ii]iicc  a  bunch  of  about  .lO  wires 
f  dl  acro^  I  the  ti  olloy  -^-in'H  charged  with  tho  very  atron:.; 
currwat  uiupioj«jd  for  llje  trutiiways.  The  umim  acted  a 
conductor,  and  as  pedo^triun.-i  i-Mav.  in  contact  with  the 
wires,  which  cotild  not  be  seen  in  the  snow  and  darkness,  they 
were  subjected  to  shocks.  In  some  instances  the  wires  coiled 
round  -the  people,  and  their  agonised  criea  attracted  large 
crowds.  The  sullerors  were  taken  to  the  Boyel  Infirmary 
in  the  immediate  neighbourhood.  The  current  was  tamed 
o£r  as  Boon  m  poeaible,  but  there  was  some  delay  because  the 
telephonic  communication  with  the  generating  stations  had 
naturally  broken  down  owing  to  the  fall  of  the  wires. 
Mr.  Bellamy  added  tb»t  aaokhar  bnneh  ol  SO  to  SOtalaphone 
wires  fell  about tiie  BOOM  tiaw  01W  tbo  tmUtgririnaiii  Lodge- 
tane,  Toioth-ponk,  buk  w  fi»  h  lia  oooU  lawn  nobody  was 
hurt  ihete."  Than  «m  ilao  »  ftdlof  tebpbone  vires  at  the 
top  of  lalingtMt  dLlTCrpool),  and  aereral  persons  were 
entangled,  but  wore  liberated  nninjnred.  Mr.  Bellamy  himself 
had  a  narrow  escape. 

The  Juiigfr.iu  Railway.— In  spite  of  rumours  to  tho  con- 
tr.^ry,  .snys  i  K.,i:i,en}ui,  the  work  on  the  Junpfrau  railway  so  I 
far  eontmues  without  avoidable  interruptions.  Operations  wtie  I 
reoommoneed  in  Ocniibinr,  after  the  tourist  eciison  was  tn>  r, 
provisions  and  blasting  materials  having  meanwhile  been  stored 
op  near  the  Eiger  glacier,  to  last  the  80  or  90  men  during  the 
winter.  On  the  ooouion  of  the  viaik  of  the  Instikation  of 
]''.lcctricjil  1  :ngineen  in  AngQ8t>  1899,  the  Botlialock  atatiba  at 
2-&9km.,  2.d:22metn»  (8,3d5fL)  above  a«a]atnl>  bad  jaat  Le«u 
opanad.  When  tnanalling  waa  laooaiiDaDgod  in  Itovembcr, 
1809,  all  ipoil  bad  to  be  takan  baefc  to  tho  ride  gallery  at  the 
Botfaatook.  Bj  the  niMo  of  Uaf,  1900,  tba  work  bad  been 


pushed  to  ?.-HC3km.,  a  Icngtli  of  ir.'i  metres  (l.^-Sift.)  having 
boen  uddud  in  months  and  a  half,  a",  thu  rut<)  of  iilm;)jt 
loft,  per  day.  reckouiiif,'  '!'>  working  day.j  per  minth.  Vo 
side  gallary  fur  thu  rtjiaoval  of  the  blastiid  r.x-k  can  be  ejt 
before  9'G30km,  is  reached  :  th.it  liieius  aiiotlier  -"0  me:ros 
of  tunnelling,  it  would  ha\-e  b^eo  impossible  to  maiuieiin 
the  tourist  service  while  the  spoil  ears  were  constautly 
coming  d>iwn  from  till'  front  to  lif  3?nt  tip  :i'?aio,  operatiins 
were  sti.spended  until  late  m  the  uulutan,  .is  work  can  be 
carried  on  during  the  winter  inontbs,  m  >ipit>&  oi  ihe 
severity  of  the  weather,  whilst  the  tourist  season  is 
limited  to  a  tew  montJis.  To  facilitate  the  transport  of 
the  blasted  rock— the  gradient  i«  '2-5  per  cent. — a  wire-rope 
telpher  service,  driven  by  electric  rnutors,  haa  been  established 
in  the  tunnel.  .H,63(Man.,  where  tho  side  galleiy  is  to  be 
pieioad,  will  be  roa«bad  by  tba  end  of  Jaonw^,  it  is  hoped. 
The  tonnei  will  tiian  ba  puahad  np  to  tho  next  projected 
atatiaa— Biganrtad— at  4-4km,  S.a67'6  natiaa  (8.4(M)1L) 
ahno  aaa-lml;  and,  aa  then  will  ba  an  onflat  for  tba 
Bp<dl  •(  Ibft  new  alda  gatteiy,  operatiom  idU  paobaUjr 
oontiniie  during  neit  anramer  without  ixtaifainiaa  iifth  tbo 
tooriBt  trailic.  Ei.sineer  Station  i«  to  fidlow  at  9'8km. 
and  at  an  attitude  of  .S,l(jl  moties  (I(l|il70&)  afaoro  aea-lovol 
Thi.H,  r.y.v  contemporary  adda,  will  be  the  bigbeat  railway 
.Miaiion  in  iiurope. 


HBBTUiaB  or  BOIBiraiFIC  AHD  ENGINBEBUia 
WXUBTIBS,  te. 


TO-nAT  (mMn>MNary  stb. 

I'Hlr-lt  AI.  Sm  tKTV. 

Jt  p,m.  .\nnu*)  U'-iicral  M':"M  ii^  in  tli-  U  h.uin  nf  tlif  C)i<miio«l  fyxnety, 
fiurUustitn  Uouoo,  nhcu  lb>j  l'ii.t4>li'Ut  will  lieliw  au  atidi^ew. 
An  <)rdiiMi7  MMtinKwill  rolto*,  M.  whkili  FmC  B.  W.  Wood  «iU 
read  a  Papar  <m  "  A  Xiet  Kcbvlon  U  rating." 

HsTITl'TlnN  in   Mri  IHSli  \l,  Kxoi^fEERS. 
-' j' "1.    Kxtm  Mwiiii;;   »i   siun'v  i  i;.iie,  l'>  t»!f    il  •    :i  Ipjaruod 
dtKiuaiuD  ou  Mr.  H.  A.  Umatiuny'n  I'tfet  uu   '  P  ^wer  Hit  and 
hufft  gia  Biigbiai  ior  Oat»]  Staiioitt^'' 

Ihititutiox  ov  Jrxroit  Kxcnnaaa. 

Sf.m^  HMtiMiat  theW.^-'  Iiiiii-'rr  P.<lr«a:  Ho(«U  Riptr  to  MBd ; 
*■  Elwtrtt  Fbwtr  Sii|>t>'y  in  i  le-  M<  tr<>pi)lu,"     L.  F.  Avd*. 

HdV.U.  Is~riti  rii)s. 

:t  p.m.   Kv«iiiag  Diin-ouroc  i.y  i'r.,f.  i ;,  u.  BtjTMi,  KIt.)Sk,«a  "Hkteiy 

M»i  I'rogrcM  nf  Aeri.u  L  •.^  •iii"-.i  m." 
tATOBIMlT,  mruarr  nb. 

IsiiTrrLTiox  or  lilLit-nueAL  Knolvekiul 
^j^iii.  Aiiadanta'  viaU  la  tha  gtmntiog  atatiaa  and  dailStef  the 
Omtral  Londaii  Ranway  <io„  Sh«|i)ienlVSttilL 

MOKDAT.  F«bnuU7  llUi. 

[  isTlTcii'iN  iif  IClkithkm.  KN' m ^i: t: II -  —  \ bw>  4 ■.rLE  i IN  Ti SB SSCTIOJI. 
M'  »liiii;  rvt  tli»  K  iya;  ('ull">'„-t..  ..f  s  ii.ti^..  Newfji.tl'.'. 
TUESDAY.  Febnitnr  mb. 

iNanttTiox  iir  Klcitbkal  KsciisBt..  -  — M  isi  ursrsu  Ssi-riu.f, 
T.-JOpM    IhMfasK  at  Oma'a  Cotti>-.'<  M  >       t  r    P^«r  M>  ba 
read:  " DirMt*Cnt¥an( GMteniur.,  by  ^yiUxy  a.  Short. 

wEnmiAT,  Mmafr  ixb. 

Imnrono:!  n»-  Cfvii.  KxcraKM. 
''^Ct**'   ^t'"'^""^'        '"         -  'I'l*  rtiKiitwrin;;  model*  ai  ifae 
VietorianU'l  Alliwt  Mu^ruin.  S  ■  r  n  Ki-iniinirUMi. 
IjnsnrCTion  <»  Ki    ri.i.  ii.  Km.i-vi!»;b», 
7:30  f.m,   Stedeola'  in>:<>(in^  &t  38.  Viecoru-strwt,  8.W.    Pa|jeni  u> 
ba  read :  (I)  "  Etcctro.cfiemuiry  nr.  the  V^rm  Biliibitiau,"  hj 
U.  S-*"— ,   (S)  "Aiiciiniilatiurs  at  ilie  ruria  KihiUtiai,"  fcgr 
J.  H.  Weak 

Is.iTrri  TinK  m  Ri.omtcM.  Esunsiiu. -UloUOW  SOGMOy. 
M.  ririi:  .11  ■;-j7,  I UllfitMCt, OIlWBaW' 
THTTSSDAV,  Fehriiajy  i«Ui. 

Iti.vm.  rfOMBTT.  . 
';  ■"■>  p  m.    Ordiimry  Meeting.'. 

In«titi7Hin  hi  Ki.s:i  ri-h-  11.  I'N'.ixfuii*. 
V  ji.m,    OrdiMiy  0«ni'nil  M'—'.tu.v  i-i  I.»ke  tlit  Iii1j"iiiii<  il  dwcunnion  k>l 
Mr.  MonU'v'n  PapeT  on  ■  I  ,>jacit>  in  .\lU'iiiat>'  Cunvnt  WflcWa^" 
FXIOAT,  natnary  lEtlL 

[v.TlTI  Tl'vN   OK   M  I  ',  H  IM'. -\L 

.V/i..  ■'  liii  V  ' -siitinil  Mi  - linn  M'T'-.v  o  Gjtt''.  r»|iei  1.1  V)« 
rrail :  "  I.ikI'I  I^iiHlm        .Screw  M^tchmon,"  uj'  J.  AeUurJ. 

RuTAL  l.-.-hTifunoa. 
.'fj..at.   Ereuin);  Ditcuun... :  S  i  .  >  t.  "Electric  yfmm,"  by  the 
Rigiit  It.-v.  M..ii-i„-i.i.r  i.il.i 
SAlOROiAT,  rtbroary  ICtti. 

iNiiTiT;  ini\  -H  [j  !:■  ;  Kn  ,11,  KxuKUiia, 

Jl„.i         i  :it.'  vimt  to  ii;<  M' ti^iwliiaB  Eketris  SuRi^  Ooi'e 

(iciiiT.mng  .SuUun  »l  W  ilUtsJcu. 
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OFFICIAL  OBBTBUCTION  OF  ELECTRIC  PROGRESS. 


Under  this  title  I'rof.  J.  A.  Fleming  contributes  an  article 
to  the  carrcnt  number  of  that  olnmstJy  entitled  contemporary 
The  JfinrUmth  t'tnturi/ — and  After.  Hia  article  consists  of  a 
deal  of  anoient  history  and  a  little  that  is  more  modern,  and 
it  ia  mainly  directed  to  allow  that  in  reviewing  the  nationality 
of  those  who  have  helped  to  make  the  electric  cumot  tm 
nimUe  Mmat  of  muiidiidi  ti  ia  impouibU  not  to  ba  itnipk 
irittttlw  hot  that  Btitidi  bhbm  do  not  prepondmte : — 

In  the  reipoti  of  i>ure  scieoUfio  rei<>sirh,  iis  th"  iVreiopincnt  of  oloctrioJ 
ibeur;,  Great  BriUliu  lias  uiu|ueati  iiitS>lv  :icM  In^r  <iwa  with  the  world. 
Id  lU-tiillol  iiii{>ruvru>piiti<  'ir  ii<lu|ital>i>tiii  vra  litve  out  bf«n  boekwat'd.  but 
if  we  exct-|it  tlir  itivciiU  tiH  of  l.'ird  KchHn  in  conatsctina  with  subiuaiiiie 
t<!|»gnphy,  Mr.  Swim  in  rlwl.ric  litthtio^.  luid  the  oontribulion  wliivli  tli« 
late  I'rof.  I).  }•'..  Miii;hr>  ni.vic  U>  telephuny  by  the  invention  of  the  aniero- 
phone,  it  in  'iitticuii  c<>  oKmo  any  lii°«c-rat«  new  adapution  of  electrfeal 
dlBCOTory  fur  pr«r1r>- »'!■.•  i  -i-f  il  j  i;rf>f^-»«  in  tht  la«t  30  Ji'ar- whirh  Im-  n<il, 
tomr  to  US  bi»l  f.  .1  n  1  l:r  v-h  ^  lurce*.  It  raunut  1  r  f-inl  thf  :);.• 
oouittry  which  ha»  jin-duvil  a  Watt,  a  St«(>l>euiioti,  untl  no  Arkwright  i* 
diOaiHlB  b  hAkucbI  immUiibm^  bat  tt  ia  lmi>iM«ibl«  tu  tiony  that  the 
Mfiod  of  tInM  Huca  IB7D  bai  not  bam  markad  by  the  emlution  of 
■listiuctly  uu\<j1  eb'_trit:^l  iurculive  icWin  |>r(>cn«ding  fmm  ilritidb  luiiids. 
We  caiitiui  tli»!ref'irt  litip  u.-tking  wbe t !-.i*r  i«  any  cjkUBe  for  tliis 

deSdeacv.  Wliy  iili'>ulil  ihi'  tniinf  rir.  nti  i;  i  f  i-'ivtrioil  kiiowled(;e  into 
gwrful  aria  (urAiirH  more  ra|i.i)iy  in  Ihi-r  '  tiMXriet  ihati  in  lirnt 
Hritaio  '  l»  it  wril  tliiii  mr  nun  ii:i|i.ii'jt  of  <^le«lrical  Invroliona 
»hi-.u  -i  ir.  u-l:  r\i  ■  :  ir-  .■\|.  .|  t.,  A-hi  if  ..1  ■■rhy  ill  thin  thir  caw  < 

'Hh^  i^utbur  Mtteiiipts  to  fasten  tiio  hlame  for  thia  apoit  the 
British  Government.  His  first  au  i  most  miportiiiit  attack  in 
upon  the  Government  of  1870,  in  rr  =  prc''.  of  \hf  i  ruation  of 
the  telegraph  monopoly  ;  but  liu  .il-o  tiiui';  fault  with  the 
Kleinentary  Mducaiioii  Act  (t'orittr'si)  passeed  by  that  same 
Governmeut,  as  welt  as  with  the  uiunioipalising  policy  of 
recent  Governments,  and  with  the  policy  of  thu  Boaird  of  Xradfl. 
He  thus  survuyH  a  wide  area  of  ground.  With  Bigud  to  tlM 
l«le;^rapb  monoj.nly  he  commences  as  follows  :— 

Nuiv  it  i>  a  C  H  I  ■:■  in  •irlcnre  tlut  jmt  at  the  davrn  <>f  tbi»  pcrivd  of 
•iectricai  aouvtiy — viit.,  in  1870— the  QovrrnuiiMit  nf  thi)  '  jtintry  ««t 
tliw— Itm  up  in  businan  aa  alaotrMiaiu,  and  prooeedni  to  cmitc  a  giKuiiiio 
Oavarammt  moouiwly  in  one  Urite  dejnrtiwnt  «f  eloctrical  inventinn 
wtkich  liasax<^ri-]hL*-.t  .i  uh^t  uuduubieil  cimtml  over  the  Ntifiply  Aod  deiuaiid 
for  fntautjoii  in  n  will)!  4rfa  nf  Fli-ctriaal  wvM-li.  I'ri^r  to  1070  thir  chiirf 
|>ra«tlcal  Uwr  which  lind  h*-*Mt  (■■i.iw^  fm-  fin'  ptfr^nr  ^'irr^tit,  wa*  iit  ih*- 

eli'Ctric  Ifrlci^ni^jh.    I'ul''p'  lf!r:'r.,pliy  w      .    ii.ii)  *.  Ifil  iipi-l  1   ^  rl  .l  •  n 

ti'l>^i;ra(iii  rouifxtiiici  e">v«niig  taniius  »r<ww  of  the  cnuiitry,  ju«t  n«  the 
Tartiiux  railwMr  conpaniai  do  it  ]iramti  Tnair  de^ilofwai  CMatail  a 

dc^rniiiKl  for  nfeclrioil  iuTaatniiM  in  teleKrapby,  and  Oi*  ««coida  al  (b« 

i'aleiic  Ot(ii»  >.bow  Iviw  I'l'iIiBc  were  »i>iiie  iuventurK  in  >u]>plyiiig  '"i" 
"••eil.  Tho'lovi»rnm«'ii[  of  ilut  day  th>>UKhl  itri|^>ht  in  ihn  public  intei 
to  buy  up  all  tbtie  <.<>iii;iatiieB  for  a  ca|fital  aum  of  £10,000,000,  with  tbf 
object  of  briaf;i"K  btimtita  of  telei^raphy  within  the  r«H:h  of  all.  Hut 
in  oi-der  to  prul«:i  ihi-  rspitid  thuit  iurnntod  from  injury  by  competition, 
Ihoy  pushed  Ai-l.-  <  I  l'jirli.»:inmt  iti  lfj68  and  18b9,  ijirinK  tiie  I'ost  l»fBe« 
cxi  lusiie  rinii'i.  ivi-.h  i:rriii;ii  exmptionr,  toiranxmit  iuci>9Hi;ea  and  inf»mu>- 
tiou  by  elsclrii  iiy  when  prm'tisi- J  fm  [ir"'ii.  'iViioi; 'iv  t^'c|ifi  :iie  m»Hc  iti 
r>p]«araDC7  in  1877. aii'l  tWeph  no  exrli!iiji;i:.  Iie,.>u  to  Liu  iIcvisbI  m  1879, the 
uUMttua  arow  wii«th<>i' »  le.eplioae  w»>  a  telegraph  wit  hin  tlie  nii»iiing  nf 
tasaet.  TboQcwarninenttelaflcapboaaialaMmi  liwi  their inonupoly  «a< 
llu«aHiit>1 ;  hanoa  with  thaawiiitaneeof  Iba  Oiwiu  lawyer*  they  prooeedeil 
to  ttalto  out  a  big  i-l^«>a!.  xud  i-'  '  'al;:  iiu  inturprrtatiun  of  the  Telei^raph 
Act«,  paaeiKl  t'l  ki,'ili^  the  purch.iir  if  the  old  alc>:tric  telegraph  cum - 
paniea,  which  wan  «.■  luivalent  tu  un  uuthoritfttivc  «Utfm9nt  that  tho  Po«t 
office  poHMnMsl  - -le  rii,-lit  l/i  tnnamit  iutc  ;;l'i  u  e  i  y  electrical  maana 
hir«turu  for  payiiu  tit.  not  mj-rely  a»  th<'»rt  wiw  then  known,  bat  by  all  and 
every  mctliod  whiuh  tlw  wit  of  nwn  could  or  might  thrmgliaut  mriaitiog 
agea  deviae.  Two  jmlgra,  not  the  rtrj  «tron)!«at  wbo  iM«*a««r«at  upon 
the  bendi.  ^iirr  iu  l^'mpnt  in  thi<  aenae  againat  the  tTnited  Trlepfaoae  Co, 
rnfortui  III  <^  y  Hin  cmc  never  went  to  appeal,  far  laaa  t^  tltc  Hoiiac  of  Lords. 
Th«  Tictorinua  l'o><t  DtTii.-*  mtid  to  the  vanqniahed  Telephsoa  Company, 
"Don't  lot  11«  light  miy  luon-.  1  live  ua  10  |>er  mrir,  of  your  gfOfli raooipt^ 
aad  wawin  give  }ou  n  li<'ti»cr  to  work  your  invention." 

Hia  atory  of  th-.'  r«litii'iii«  of  the  i'oat  <>tlie«  and  the  telephone  ia  a  long 
ana  :  wme  aimple  fa^to  cm  only  bo  mentioned  here.  The  10  per  cent,  royalty 
paM  by  cho  Nalionul  T<-lrp(i<>tie  t'o.  tn  t1;c  P  .-t  0?!1.-«.  «m -uiu-.l  i^i  IS'S 
toW  1  .  1123.061  ;  in  ih<i  ixwl  jnu  ;i';li  ili;;.'  t...  jl.iji  ilM.OnO,  ,  _  . 
The  total  loyalty  paid  by  tbe  Nalioaai  Tvlepuoiui  (.'o.  and  ita  prcdeceawiira 
«p  to  Snt.  19(Mi  hM  bsan  £1^1,490.  Thia  haa  baao  a  tax  InipoMd 
by  tlia  Aat  Ofllea  on  a  new  iaduatry  barely  20  year*  old.  Whan  the 
tetcpbone  tint  m«,iie  ita  Apiinunaaoa  the  technical  experta  of  the  I'oat  Office 
lau^heil  at  it  aa  a  toy.  It  was  only  wfaan  they  wcrt-  cunvioced  of  ita  utility 
'•y  hard  fatt*i  iliat  ih- y  >ft  in  motion  the  IfWil  miichiii.  i  .  .diich  enabled 
theu)  to  briuR  it  wilhm  thr  i;raap  of  the  Telflgrai<h  Aa-  Vf.  the  claim 
td  the  Poat  office  to  hiwer  thia  million  at  eofweiKDa  <lepen<Ia  only  oa  a 
■ingfe  decUion  in  m  Court  of  Pirat  laiimM,  aad  haa  BMfar  baaa  coDtrowd 
tf  tlia  b%fa«r  legal  tribumfe  of  Aa  htRd. 

Pfof.  Fleming  orrs  in  tlirowius^  ilic  llfimo  upon  ilm  juJ^'es. 
Ii  It  his  opinion  that  they  were     not  the  very  strongest  1 


who  haTc  ever  nat  upon  the  bench,''  Int  thoro  can  bo  no  two 
Opinions  afmtt  their  having  given  the  correct  interpretation  of 
the  Telegraph  Acta.  The  leiraed  professor  should  blame  the 
ingenious  draughtsmen  of  those  acts,  not  the  innocent  judges 
whose  duty  it  was  to  interpret  their  letter.  This  consideration 
may  perhaps  assist  Prof.  Fleming  to  understand  why  the 
judgment  never  was  appealed  against,  lie  appears  to  be  very 
MUKnyad  that  tbe  Post  OflSce  liaa  been  able  to  finger  »  milUoa 
of  fomeigns  "on  a  single  deeiaion  in  »  Gonrt  of  Fioft 
loatoDoa,"  bat  1m  ovwrlooks  the  fact  thai  the  bofliiMW  mm  •! 
the  back  o(  Um  Tdllf  hone  Company  intonato  vooU  not  km 
failed  to  appeal  «faB  to  the  House  of  Lotdt  Ittil  not  Um 
judicial  pronoanaaoMnt  biea  to  palpably  ia  aoond  with  the 
terms  of  the  Acts.  Prof.  F^leraing  next  asks  tbe  question : 
What  has  been  the  result  ?   He  answers  it  himself  thus : — 

ThoothciaU  in  the  UoiisiiwMtt  Magfapb  OapartoMtt  wera  at  «nea 
eialtod  into  a  poeition  of  panutant  {miicr  mmf  all  ejaetrfeal  {nvantinn 
in  h'-i'  telegraphy.  It  it  pure  iraKie  of  time  for  an  inv-nt  -r  *n  np^od 
^I'ly^  Mi. I  nighta  oyer  a  t^le^raj^bic  invrntion,  or  irivi  -i  rai  it.\l  in 
patenting  it,  uiiW  he  <  \a  K"t  it  trieil,  mid  if  It  >-uocoe.i»,  market  hi« 
invetitjati  to  a  purchaKer.  Iln  ia  not  geueially  a  philAntbivpi.it,  but  ia 
apurred  to  work  by  tlie  hop«  of  rawani.  But  in  electric  tolflgr.«pby  Im  uaa 
try  nothing  and  market  oathiog  unlcai  be  firat  perouidea  or  plaoiaa  lllB 
[lermitnciit  ofliciiila  of  tbo  8tata  Takigmph  C'dpiirtmeut.  He  haa  to over- 
ntinc  their  inert  "u^  oppoMtion,  or  it  may  tie  ill  will,  bef  ire  he  can  even 
a  trial  of  hia  tolFgmphIc  «ppamtU4,  and  when  al  lut  ln'  deuoiMtrat'  <  >n 
iinp<irt«nt  adviUMX),  he  t«  cntiiidy  ut  their  mercy  Khethsr  it  idiali  bi; 
adopted  «r  noti  and,  U  ao,  what  prica  ha  abiill  ro««t*a  far  it.  Tba  par> 
maoant  aflloiil  in  anr  dovernmaat  departnnmt  i«  not,  a«  a  rula,  ««g«r  to 
i-itroiluce  !tti|irovement!  fwri  oiitaide.  lie  lnvea  hii  dop»rtin<  iital  routine, 
iM^habilaof  mind  ^i  .1  n  rtbodioal,  cautiou*.  am)  he  doi-.s  not  want 
radical  reforma.  If  tliere  ia  to  be  any  iDV<iiilion  at  all,  hn  i^euerally  like- 
it  to  |>nx«e<l  from  himielf,  doubtleaa  at  th«  cviieniie  of  tlio  iwtioii,  so  tltat 
he  nuiy  koep  before  the  public  eye,  «ud  ciiu»iii«  hi*  cliiefa  that  ho  ia  u  cK  ver 
lind  imnortantptroHi.  A  young  luau  bur>ttiit;  with  new  id*««  dom  nut 
genendly  enttrtbo  Civil  Service,  he  prsfw"  liie  grejtcr  freedotu— if  luora 
ri-i'i  <  f  1  o»r«»'r  oiiip.i<|e  :  lien- v  «u  .^Imuld  Imnlly  cx|k-l;  « .St.ite  tclevtraph 
.i:h.  i«il  t:  i:..^  ft  j  i-lilie  and  ort^ual  inventor.  Hi*  wouUi  prol*iiUly  li«veany 
trace  of  nuch  di^poaitioti  toned  down  on  hi>  way  u|>  the  tadder  of  promo- 

tioQ  The  noat  etfectivr  iiietho.1  of  kfBiiTtmg  atiy da|iHi- 

mcni  of  appliad  aabSMa  with  crociung  pirnlyaia  i«  (o  aoartitala  ii  a 
Oovemmeut  iu«no|K>!y. 

Lest  the  I'OHt  Office  officials  should  retort  that  they  are 
always  on  the  look-out  for  novelties,  the  author  eiiujrn  into 
a  long  account  of  "  one  important  case  only,  viz.,  tliat  of 
wirclL'S^i  ri'le;4iTiphy."  whii'h  ili-[irov.'^  tlii--  rlLiiii  ia  anticipi- 
Uun.  W«  ot'od  ijot,  h.twus-oi-,  fulloa  liiin  uvlt  ;h!s  already 
much-trodden  track.  The  real  innnr  liist  ny  of  tbe  oarly 
development  of  wireless  telet^raphy  in  this  country  remains 
yut  to  iu,  vvri'.tou,  atiil  ih.-  pen  '>h»t  Is  to  mlto  U  totUt  ttOt  b» 
h(-!(l  hy  :in  ■  ■■  i>-iri^  historian. 

Soiiit!  ancient  history  form'?  the  chief  part  of  tbe  next 
Hiictiaa,  in  which  the  author  re- states  the  facts  of  the  early 
legislation  in  electric  lighting  itnd  di»cns<io3  it.s  ol^tructive 
influence.  Curiously  enough,  by  the  way,  Prof.  FJemiag 
considers  that  "  the  principle  of  limited  liability  "  in  johlV 
stock  companies  leads  to  "  witato  of  capital."  Passing  over 
these  matters  we  arrive  at  the  ultimate  t»eotion,  wherein 
the  attitode  of  tho  CKneauneot  towhrdsedneatiao  ie  adTeigaiy 
disenaadS,  -wiOi  the  following  oandinliNi  :— 

The  late  Prof.  Huxley  'inoe  declared  thai  if  a  young  FaradAy  could  bo 
purchaanl  in  the  open  market  fur  tbe  price  of  u  flrjt-cbkaa  bditlenhij'  '  h  ■■ 
purchaae  would  Ije  n  barKiiin.  For  all  we  l;now  he  niay  be  hail  foruothiug, 
but  we  rouat  Brat  make  an  environment  auitabln  tu  fuater  inventive  Kenlua, 
and  not  paraiit  it  to  be  vejireaaeil  by  mlucaiionai  or  legialalivc  vuuditiuaa 


A  TUNING  SYSTEM  FOR  WIRELESS  TBLEQRAPHY. 

n  Amm  avu,. 

Tiio  luoiog  of  wireless  telegraphic  apparatus  is  a  question 
that  has  so  often  been  discussed  in  the  columns  of  thia 
journal,  that  moat  readers  probably  are  acquainted  with  ite 
importance.  This  article  will  dencribe  a  system  by  which 
a  solution  of  the  problem  ean  be  arrived  at.  The  eystem  wao 
ioTentad  by  the  writer  of  this  article  1|  jeen  ago,  and  details 
were  givea  at  the  meeting  of  the  EleBtnMaohnisoher  Verein, 
BarM,  OD  December  18  last.  Hy  this  ojatom  the  pO!>«ibUi(j 
of  neeaagee  being  intercepted  by  atotiona  for  whioh  thej 
ttorA  not  intended  will  be  almost  pmdoded,  and  ind^anilent 
iiigQaUiag  may  be  carried  oot  botweon  a  eonaidBntbU  nanaber 
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of  stations  lying  yrithin  the  sphere  of  inflaeDoe  of  eteh  otber's 
waves,  while  several  dcspatche.-  can  hti  tmumitted  simnl- 
tanoousl}  '.vir.lic  u  th«  ir  1  Ln;_  :.'  ct.ni  the  one  by  the  other. 

for  this  puipuic  lIiu  aiguiUs  uil  conveyed  from  the  tram- 
mittora  to  their  correspondins  receiverB  excUisively  by  t}io 
aid  o(  eeriea  of  inipul««,s,  each  series  consistiRL'  of  a  curtain 
nuLuLcr  of  i^hovt  wav.'  iiiipiL^,  -  [..illowiii:;  c:icb  other  at  prc- 
dtjtemiiiii'ii  inttTvaU  of  tiini-,  i>y  sujlabk  chwite  "f  these 
inter\'als  tht  impu.  c  can  b*  arranged  in  series  of  difTcrcnt 
form.  Now  ii  pos-ible  (o  tune  each  tranRinittitij;  and 
i'tfceiviug  puir  for  its  own  Hi-i.-cml  form  of  series  in  such  a  way 
that  the  transmitter  ouly  dispatohM  aeries  of  this  special 
form,  and  the  oorMtfondillg  nmhrar  anly  UMpodi  ta)  aarios 
of  the  same  fonu. 

Fig.  1  iu  the  diagram  shows  two  transmitters,  1  and  2, 
with  their  two  reoeiven,  8  and  4,  acranged  aoeording  to  this 
principle.  Suppose  the  l«A-h»Bd  one  of  these  wts  to  bo  tunod 
for  the  aefiae  a,  b,  c,  the  ooo  on  the  right  for  tJie  series  </,  f,  /, 
as  ibaini  jn  Fig.  2,  whero  the  time-iutervak  are  represented 
l^lai^llHiflBttiaasiaOT^WDd  the  impnlaae  inr  uroaa  atnlm. 

Tlu  (MDRiHtterooiiaiata  of  a  paper  li^  6,Wliidi,  liymaMia 
of  doekwork  6,  is  dnwn  firam  the  reel  7  at  aaeivwi  a  rate  as 
poi^de.  The  tape  first  paaaea  thnugh  %  peifamtiiig  device, 


forming  a  bde  io  it  br  each  dopnaaioii  of  the  key  8.  The 
nuiiayng  of  ttw  holed  u  petfonud  eo  lapidljr  that  the  move- 
iMBfc«e  the  t^p*  is  not  raterCmad  nUh ;  a  zatahet  wheal » 
far  rrfaaaad  mi  makaa  half  •  ttnnibiHim,  )qp  whUi  OBa.ol  the 
two  projeetioi»  10  abihts  againat  tiha  pnaob  attwilwa  to  » 
spring.  In  a  Hue  irith  the  fvmlb, «  BmBMr of  oomCaiet  hmibw 
11,  supported  by  metal  piec^  12,  are  arranged,  adjustable 
for  v»riuns  distances  apnr,  anil  they  press  lightly  against 
tlii  tiipu  ."i.  The  lirashes  11  uru  i^ltctrically  Counpoted 
togutljer.  ;vf  well  u  their  3upportinfj  l  ii-ses  12.  While  ilits 
tape  isHiDvinp.  tvei  v  liole  must  ilu  brusheH,  which  are 
generally  ioauUlBd  from  their  sujjpor'.inc  pieces  12  by  the 
paper,  and  metallic  contact  will  momi  niLrily  he  effected 
b«twi>«ii  mch  hnwh  nnd  it;;  aiinport  through  the  liole,  causing 
the  current  from  ch.j  l  ;\Uc  15  to  exciti:  the  relay  14,  the 
armature  of  which  is  attracted.  Tharebv  connertion  is 
ostablishetl  between  another  battery  i>»  and  thi  pnui  iry  of  an 
induction  coil  16.  Then  a  discharge  takes  place  between  the 
spark  balls  17  connected  in  tho  usual  manner  with  the  earth 
and  the  mast  wire  18.  a  \va\o  impulse  being  caused  to 
emanate  from  the  latter. 

The  hole  muat  paaa  all  the  bnubes,  and  by  paeaimt  eaoh 
ft  new  hnpnhie  is  prodnoad.    Aa  the  UiBi  is  uoviag  tit 


an  approximately  constant  speed,  the  interral.t  occurring 
between  such  impulses  must,  consequently,  corrt-^tpond  with 
:  thn  ilista:u-e8  between  the  brushes  il.  At  each  depression 
j  of  thu  key  8  a  hole  in  formed  in  the  tape,  and,  as  » 
1  nmtt«r  of  cor,r3e,  a  ipccial  series  of  impulnes  i»  ?r-nt  out 
I  I  y  till'  transuiilier.  By  varioua  adjustments  of  the  brushes 
I !  tlie  loim  of  this  laiiss  MB  be  sUaMd  to  aiij  dariied 

(  Xtt'Ut. 

At  the  roci-'i\itit;  Hiation  thft  wuven  iinjiinfje  iipm  rhi;'  ma3t 
wire  19,  which  H  connected  to  the  coherer  ^0.  At  each 
arriviDR  impul>-e  t'jii  reeistanoe  of  the  latter  is  reduced,  and 
the  current  from  tlto  cell  21  excites  the  relay  tl2.  Thia  tbeo 
closes  by  attracting  ita  armature,  a  secondary  circuit,  OOtttail^ 
ing  the  batti  rv  ;  i  n  decohering  device  23,  and  the  electro- 
magnet  SS.  I  I  ..t^r  releases  in  like  manner,  as  described 
above,  a  panciiiag  device  26,  and  a  hole  i*  formed  in  the 
tape  27.  The  hammer  at  the  same  time  knocks  upon  the 
coherer,  the  rseiatanfla  of  whiah  is  again  inoeaaad,  and  (he 
relay  22  and  magnet  96  rolwao  thair  amatafea.  The  caoaimr 
is  then  ready  to  respond  to  IWWl*W  impolse,  and,  QOBN* 
quently,  each  arriving  imp«dM  to  iadkated  by  a  hole  lit  th* 
tape  27. 

In  the  receiver  the  same  number  of  brashes  as  in  the 
transmitter  arc  arranged  iu  a  linu  \sith  the;  punch.  The 
points  of  contact  between  tliRgc  and  the  metal  piuceH  ;iO  are, 
howevor,  not  conuocteJ  in  paralltl  like  thone  of  iho  Irans- 
mitU-r,  but  in  series,  so  that  a  current  from  the  baitery  51 
can  only  first  ilow  through  the  writer  82,  when  all  the  bnubes 
aru  Himultiintuudly  in  contact  with  their  snpports — i.e.,  when 
there  is  one  hole  under  each  lirush.  As  thu  tajw  27  at  the 
receiver  is  unwound  by  ni.Mins  of  clockwork  "iH,  at  an  approni- 
mately  constant  speed,  the  di.stanL'M  between  the  UiAea  m&Je 
|jy  the  punch  when  impulses  encounter  the  mast  wire  lit  will 
correspond  to  tlie  inttiTval^;  of  time  at  which  the  impulses 
arrive.  The  greater  these  intervals  are,  the  greater  will  be  the 
spaces  between  the  holes. 

A  series  of  a  certain  form  will  always,  therefore,  produce  a 
^ap  of  holes  at  distances  apart,  corresponding  to  the 
mtemla  batmen  the  impnlses.  If,  than,  the  brndua  of  ft 
receiver  «c»  MiMiged  at  the  same  jBstaiwae  i^«(t  ae  the  hoiss 
in  BOoh  s  graop— in  snah  n  mannm  that,  nt  n  oattallk 
positkii  of  the  t^  tatik  hoh  in  the  group  to  oofaied  hf 
a  brash— a  simnltanaonw  eontast  of  ■&  tlM  hrnahw  oaa  oolf 
be  effected  by  seriesot  0  afauflar  Conii  fliat  teaauaitted.  Tm 
oarr«it  from  the  battery  31  will  then,  so  long  as  the  dmol' 
taneoas  contact  laets,  flow  through  all  the  points  of  oootoet 
and  the  writer  H2,  the  k  ver  of  whiob  wiU  be  •ttmotad,  and  o 
dot  be  printed  ua  the  t4ipe  53. 

Each  corresponding  set  of  apparatus  can  thus  be  adjusted 
for  iti  own  speidal  form  of  series.  If  several  transmitteiu  aru 
working  simultanooiuly,  all  their  impulses  on  each  receiver 
within  their  sphere  of  influence  will  be  indicated  liy  holes  in 
the  tape  -7,  and  the  latter  will  assnme  an  appearance  some- 
what similar  to  Fig.  3.  A  rooeivor  will,  however,  only 
rospoiid  to  thofle  of  the  punched  holes  that  have  the  same 
mutual  spacing  as  its  brashes.  The  fillod-in  holes  in  Fig.  3 
may  thus  represent  i^'i-Qups  by  whioh  tlio  left-hand  leoaivar in 
Fig.  1  will  be  put  into  action. 

It  might  appear  m  if  groups  nt  this  kind  could  also  be  formed 
accidentally  b/holfla  produced  by  impulses  intended  for  other 
reoeifan^Ml  tfak  xaa^  eaaily  be  prevented.  For  this  purpoee 
the  Tirfaoa  SBrias  most  be  formed  in  snoh  n  wajr  that  the 
time-intamh  batween  any  tifo  bnpnlsee  ia  them  aio  all 
difibrent.  If,  bj  making  the  intervals  short,  the  apaoo  ol  tiow 
between  the  Bnoecssive  series  of  each  transmittar  >■  atwoys 
sutlji itnily  yreal  iu  reUliou  lu  the'  lL>ngth  of  the  series  them* 
sclvcK,  then  III  no  iustancc  can  the  ifronps  of  holes  produced 
by  oni'  of  the  Ininsmitters  eontribuLe  more  than  one  hole  to 
the  formation  of  one  ^roup  of  holes  of  anolhtr  kind.  In 
order,  therefore,  that  any  entic:il  Kfi)'!!'  ''fi  ^'^'^^  holea 
could  be  formed  accidentally,  the  number  of  the  simul- 
taneously-we.rked  tr;inHt;iitter-  woul.l  liino  huve  to  bo  at  lea-l 
four.  If,  10  cOiiMit^ueaoe,  their  nami>er  is  but  three,  accidaoti^ 
of  the  kind  deacribed  arc  precluded. 

For  the  potpoae  of  nialdng  this  plain  I  ahall  eali  the  aipeei*! 
aeries  of  four  tnuimlttOM  rMpeetivelj :  a,h,ei4,r,/ig,h,i; 
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&ai  k,  I,  m.  The  aeriee  should  then  choesn  in  auoh  a 
manner  that  none  of  the  followiDg  2t  tima-intennJj  ore  alike. 

«t  *i  <•»  «» /i         'Jt  *i  »i         *p  it  ■•• 

a  +  b,b  +  e,     d+e,  *+/,     g  +  h,h  +  i,    l  +  l,l  +  m, 

a +  /'  +  <•,  +  y  +  A  +  i,        fc  +  i  +  w. 

As  each  of  the  above  seriee  oonuste  of  foar  impales  (three 
intervals),  any  three  of  the  four  mentioned  transmitters  oan 
lie  worked  simultaneously  without  the  poesibility  of  an 
Accident  happening.  Some  seriee  that,  for  instance,  would 
batiafy  requirements  are:  9,  4,  16;  2,  6,  12;  11,  5,  17;  and 
.8,7,  1 4 ;  where  the  intervals  are  expressed  in  suitable  units 
■ot  time.  It  will  easily  be  seen,  that,  no  matter  how  one  places 
two  of  the  comsponding  groups  of  holes  above  each  other, 
these  will  never  have  more  than  one  hole  in  oommon. 

Aooording  to  what  has  already  been  stated,  the  number  of 
the  transmitters,  worked  aimnlt&noously,  should  not  exceed 
ihe  number  of  time-intervalu  in  the  series  employed.  Only 
by  providing  the  apparatus  with  more  brashes,  the  number  of 
transmitters  could  b«  increased.  It  might,  however,  appear 
in  practice,  that  this  number  could  oouiidencly  be  greater 
than  according  to  the  above  condition  ;  in  any  case  that  would 
.depend  greatly  on  the  oarefnl  and  exact  manufacture  of  the 
apparatus. 

It  must  be  noticed  that  a  synchroniim  between  the  clock- 
works  G  and  2»,  by  which  the  paper  tapes  in  the  transmitter 
jind  receiver  are  unwourd,  is  not  necejsary,  as  long  as  the 
relation  between  the  speed  of  the  tape  and  the  spacing  of  the 
bwahea  is  alik^  in  both  apparatus.  The  more  perfectly  this 
is'fttkained,  the  smiUercAn  be  the  size  of  tbe  holes  in  relation 
to  a  certain  rate  of  the  tape  27,  and  the  lees  will  be  the  chance 
of  critical  groups  being  formed  when  the  number  of  tbe 
(cknsmittera  exceeds  the  number  of  the  intervals  in  tbe  series. 

As  shown  above,  for  each  depression  of  the  key  8  of  a  trans- 
mitter, a  dot  will  be  printed  on  the  tape  38  of  tbe  corre- 
sponding receiver.  If,  then,  the  Morse  code  be  employed, 
-(wo  dots,  closely  following  each  other,  might  ropresont  a  dash. 
It  woald  be  better,  however,  in  this  case  to  furnish  the  appa- 
ratus with  two  independent  syatBrns  of  brushca — i.e.,  to  tune 
each  corresponding  set  for  two  special  forms  of  series,  and  use 
ihe  one  for  dashes  and  the  othor  for  dots.  The  transmitter 
would  then  be  provided  with  two  keys,  and  tbe  receiver  with 
two  writers,  one  of  which  would  mark  the  dashes,  the  other 
tbe  dots  on  one  and  the  same  tape  38. 

The  system  is  especially  suitable  for  the  type-printing 
apparatus  of  Uugbes.  As  each  letter  requires  in  such 
apparatus  only  one  short  current  impulse,  it  is  only 
neoe«sary  to  tone  each  corresponding  set  for  ons  form  of 
series.  Each  current  impulse  in  transformed  at  the  trans- 
mitung  station  into  a  series  of  wave  impulses,  which  at 
the  corresponding  receiving  station  again  is  transformed  in  a 
single  current  impulse.  One  groat  advantage  that  would  be 
gained  in  using  the  llugheH  apparatus  is  that  the  mensages 
exchanged  could  be  kept  secret,  for  if  the  transmission 
of  the  sigua,  by  means  of  series,  would  render  an  illegal  inter- 
ception of  tbe  despatches  very  difficult,  such  interception 
would  be  impossible  when  Hughes  apparatus  is  employed. 

Instead  of,  as  in  the  above-described  arrangement,  allowing 
decohering  to  take  place  mechanically  by  a  knock  of  the 
hammer,  automatic  coherers  could  be  employed — for  instance, 
those  invented  by  Tommasina  and  by  Neugschwender—as 
they  would  act  with  far  greater  precision  and  rapidity  than 
-others. 

In  my  system  it  is  immaterial  where  the  various  trans- 
mitters and  receivers  are  placed,  whether  several  apparatus 
are  mounted  at  one  and  the  same  station,  or  whether  each  is 
by  itself.  The  apparatus  are  entirely  independent  of  each 
other.  Any  station  is,  therefore,  capable  of  sending  several 
different  messages  as  well  as  of  receiving  some  and  sending 
others,  at  the  same  time. 

My  system  can  also  be  adapted  in  telegraphing  by  wire.  In 
this  case  the  relay  14  at  the  transmitting  station  might  send 
current  impulses  from  the  battery  15  direct  into  the  line,  this 
being  at  the  receiving  station  connected  to  the  magnet  25. 
Especially  by  employing  the  Hughes  apparatus,  I  consider 
-my  system  practicable  for  wire  telegraphy. 


The  apparatus  oan  also  be  made  in  other  and  more  practical 
forms,  but  as  this  article  is  only  intended  to  explain  the 
principle  of  the  system  this  form  has  been  chosen  to  illustrate 
it  in  a  simple  way.  The  apparatus  can  be  made,  for  instance, 
by  using  an  arrangement  of  a  number  of  pendulums  with  a 
itimilar  period  of  oscillation,  so  that  the  evenly-running 
devices  necessary  for  the  apparatus  above  described  could  be 
dispensed  with.  This,  of  course,  would  greatly  bimplify  tbe 
management  of  the  apparatus,  as  they  would  only  require 
winding  like  clocks  from  time  to  time,  and  no  farther 
attendance  would  be  wanted. 


A  POWER  TRANSMISSION  PL&NT  IN  SUMATRA. 


The  Redjang-Lebong  gold  mine  of  Sumatra  has  been  fitt«I 
with  an  intereatine  water-driven  three-phase  power  trans- 
mission plant  by  Messrs.  Siemens  and  Halske,  and  we  are 
enabled  to  reproduce  below  some  picturesque  photographs 
•which  they  took  while  they  were  carrying  out  the  work. 


llliiU-l*KKMl'll(  MaI.X*  UlM.XIi  TSl  (iOKIUTUla  ^iTATIOX. 

It  had  been  observed  for  many  years  past  that  the  native 
population  of  the  Datch  Indies  were  in  poesesdion  of  a  large 
amount  of  gold  which  they  utilised  in  the  roaoufacture  of 
rough  jewellery,  and  this,  together  with  preliminary'  geological 
observations,  led  to  the  conclusion  that  gold  might  be  preaent 
in  large  quantities.  An  accurate  examination  of  the  ground 
fully  coniirmed  tills  supposition,  but  it  was  some  years  before 
I'^uropean  enterprise  took  the  matter  up  energetically  and 
sent  out  mining  experts  to  prospect    When  it  bad  been 
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with  the  assistance  of  hand  drills  and 
dynamite  blasting,  but  naturally  the  oat- 
put  is  much  greater  and  the  cost  per  ton 
of  ore  much  le-is  if  the  holes  for  blasting 
are  made  by  special  drills  worked  either 
by  compressed  air  or  electricity. 

If  the  gold-bearing  strata  are  near  the 
Hurface  w  that  it  is  not  necessary  to  sink 
any  shaft,  the  work  can  be  carried  out 
without  any  tnecbanical  auxiliaries ;  bat 
even  then,  as  the  distance  to  which  the 
ore  has  to  be  carried  gradually  increases, 
the  cost  of  labour  and  boasts  of  burden 
becomes  so  high  that  the  introdaotion  of 
macliinory  is  nevertheless  necessary.  In 
this  case  the  engineer  has  steam,  com- 
pressed air  and  electrical  energy  to  choose 
between.  When  coal  cannot  be  supplied 
regularly,  the  employment  of  steam  is 
impossible  and  electrical  energy  has  to  be 
resorted  to,  for  even  if  compressed  air  is 
preferred,  it  is  necessary  to  drive  the  air 
compressors  with  electric  motors.  After 
the  ore  has  been  obtained,  mecbaoical 
contrivances  are  still  more  necessary  for 
breaking  and  pulverisiDg  the  ore;  hand 


demonstrated  that  gold  was  present  in 
profitable  quantities,  a  large  number  of 
companies  were  formed  to  acquire  con- 
cessions to  exploit  the  goldfields.  One 
of  these  companies,  which  resolved  to 
utilise  all  the  improvements  in  modem 
machinery  in  their  undertaking,  was  the 
Rodjang'Lobong  Mining  Co.,  founded  by 
the  Batavian  commercial  house  of  Erd- 
manu  and  Hielcken  for  the  purpose  of 
working  the  goldfields  in  the  neighbour- 
hood of  Lebong  Donok  in  the  interior  of 
Sumatra.  Heiiides  tlie  rich  quantities  of 
ore,  these  gold  fields  had  the  further 
advantage  tiaat  a  large  amount  of  water 
power  was  accessible  within  a  distance 
of  only  2  mileK,  so  that  by  means  of 
electric  transmission  this  would  furnish 
motive  power  for  the  entire  works. 

The  work  of  a  gold  mine  may  be  divided 
into  two  parts.  The  ore  mast  first  be 
extracted  from  within  the  mine  and  then 
the  gold  must  be  extracted  from  the  ore. 
In  the  first  of  these,  the  ore  can,  of  course, 
be  obtained  by  ordinary  manual  labour 
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labour  is  quite  insuflicient  for  this,  and 
machinery  for  the  purpose  has  become 
a  necessity  in  practically  all  goldfields. 
Crushing  machinery  is  the  first  necessity,  iu 
which  the  ore  is  pulverised  after  it  has  been 
broken  up  into  smaller  pieces  by  heavy  rough 
croshing  stamp.';.  In  works  where  extensive 
operations  arc  carried  out  the  latter  macbioe.^ 
require  at  least  80  ii.p.  to  10  h  p.,  and  each 
stamp  for  pnlverising  the  ore  delivered  from 
the  rough  crushing  stamps  will  need  about 
:t  II. i>.  or  4  H.I',  delivered  from  the  shafts  of 
the  motors. 

The  further  treatment  of  the  ore  afUr  it 
has  been  crushed,  to  recover  the  pare  gold, 
can  be  carried  out  in  various  ways.  l°rom 
among  the  processes  which  have  been  buc^ 
cessfully  carried  out  in  practice  we  oeed 
only  mention  the  amalgam  process,  in  wbicb 
the  gold  is  Keparated  with  the  aid  of  mcrcurj", 
and  the  Mc Arthur- I  'orrest  process,  in  which 
the  gold  is  rt'COvertd  from  a  cyanide  solution 
by  L'lectrical  means.  In  both  thest  cases  tb» 
cyanide  .solution  serves  in  the  first  insitane*- 
to  extract  the  gold  from  the  finely  puiveriiM 
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ore  so  that  afterwards  the 
metal  can  b«  recovered  in 
n  pure  conditicu)  by  me&DS 
itf  zino  filings  or  hj  the 
electric  current.  For  all 
ibid  work,  in  whatever 
iTianoer  it  may  be  oarricd 
oat,  motive  power  is  neeea 
sary,  partly  for  the  trana- 
portiition  of  tlie  %'arioup 
mawriala  and  partly  to 
work  the  pumpa,  <l-c. 
Lastly,  a  workshop  i? 
requinnl  in  order  that  all 
kinds  of  re|>aira  can  be 
carried  out  on  the  spot, 
and  oven  parts  of  the 
machines  removed,  liesides 
what  is  used  for  power 
purposes  a  certain  amount 
of  electrical  energy  is  also 
neoesiMry  for  ligliting. 

Thus  the  power  reijuired 
for  a  gold  mine  even  of 
small  dimensions  may  be 


computed  at  several  hun-  ^  futem. 


Part  ok  tub  Plant  ox  m  Wat  to  ths  Wokks. 


dred  ii.p.  at  least.  This  estimate  assumes 
further  that  only  quite  small  machines  are 
necessary  for  transportation  of  the  ore.  If 
ihe  gold-bearing  strata  lie  at  a  con.siderable 
depth  and  can  only  be  reached  by  moans  of 
a^ahaft,  of  courne  a  considerable  power  has 
to  be  added  for  working  the  cages  and  lifts. 
Then,  again,  in  such  oises  a  large  quantity 
of  water  has  to  be  pumped  away.  At  the 
lte<ljang-LeboDg  mine,  electrical  energy  is 
required  for  the  following  purposes : — 

(a)  Stamps,  including  the  rough  crushing 
stamps,  and  separators  for  separating  the 
coarse  from  the  fine  material  coming  from 
the  Btampi  themselves  ;  6G  u.p. 

(/')  Extension  of  the  stamping  equipment, 
37"5  H.p. 

(r)  Compressor  to  produce  compressed  air 
for  working  the  (Irilli!,  87'5  h.p. 

(J)  Workshop,  10  h.i> 

(r)  Pumps  for  the  cyanide  solution,  10  u.p. 

(/)  Lighting,  10  u.i>. 

Initially,  Mr.  (i.  .\.  Wright,  the  technical 
manager  of  the  mine,  has  adopted  com- 
pressed air  drills,_but  ieat<)  are  to  be  made 


with  electrically-driven  drills  to  see  if  the 
small  energy  consumption  claimed  for  tiiia 
pattern  is  borne  out  in  practice. 

The  water  power,  which  is  at  a  distance  of 
2  miles  from  the  mine,  has  a  fall  of  138  metres 
(436ft.).  At  first  only  about  lOcubie  metrea 
(2,200  gal.)  of  water  per  minute  will  be  made 
use  of,  so  that  assuming  an  efGciency  of 
85  per  cent.,  about  126  h.p.  will  be  available. 
Pelton  wheels  were  adopted  in  view  of  their 
simplicity  and  the  advantages  they  olTer  in 
the  case  of  a  high  fall.  There  is  sufficient 
water  for  a  considerable  extension  of  the 
present  installation. 

The  Pelton  wheels  are  directly  coupled  to 
three-phase  generators,  thi.s  being  the  natural 
arrangement  in  view  of  the  high  speed  of 
this  class  of  water  motor.  A  pressure  of 
2,200  volts  has  been  chosen,  and  this  is 
generated  directly  from  the  niachinea  without 
the  interposition  of  transformers.  Each  of 
the  three  generators  is  rated  at  lOOkw.  for 
~  an  inductionless  load.  In  erecting^e  station, 
a  considerable  difficulty  was  experienced 
owing  to  the  absence  of  transport  facilities, 


C'Aiuiiixa  A  SHAtT  iHlbt-ai  wa  KuBjerr. 


Gc 


578 


THE  ELECTRICIAN.  FEBRUARY  8,  1901. 


the  generating  station  being  at  a  diBtanc«  of  170km.  (100 
mil«B)  from  the  coast.  The  nature  of  the  oonntrj  to  be 
traverwd  was  encb  that  a  light  railway  was  out  of  the 
question,  and  all  the  parts  of  the  machinery  had  to  be  carried 
in  small,  low  two-wbefl  carts  or  else  by  band.  One  of  our 
illustrations  gives  a  view  of  a  couple  of  these  carts,  and 
another  shows  a  gang  of  natives  carrying  a  shaft  tbroogh 
the  forest.  On  account  of  these  transport  difiBeulties  no 
single  piece  was  allowed  to  weii^h  more  than  600  kg. 
(12cwt.),  and  this  necessitated  quite  special  designs  in  the 
case  of  some  of  the  larger  motors  and  the  dynamos.  For 
instance,  the  stators  of  the  larger  machines,  which,  according 
to  usual  practice  would  be  made  in  one  casting  for  machines 
of  this  tize,  bad  to  be  made  in  four  pieces,  and  the  i/on 
stampings  had  to  be  delivered  separately  and  fitted  into  the 
casting  on  the  spot.  Thus  the  dynamos  could  not  be  wound 
at  Messni.  Siemens  and  Balske's  works,  and  this  had  to  be 
done  daring  erection.    In  orJer  that  the  winding  might  be 
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carried  ont  in  the  easiest  and  quickest  possible  manner,  mica 
troughs  were  employed  for  the  insulation,  and  these  were  laid 
directly  in  the  open  slots  of  the  cores. 

A  staff  of  three  was  «ent  out  to  erect  the  plant,  the  man  in 
charge  being  assisted  by  a  dynamo  fitter  and  a  second  fitter 
for  tbo  erection  of  the  overhead  line,  the  latter  member  of 
the  st«fr  being  considered  as  a  reserve  hand  to  take  the  place 
of  one  of  the  others  in  case  of  illness. 

The  smaller  motors,  and  also  the  two  37-5  h.i>.  motors,  did 
not  occasion  the  same  difficulties  aa  the  three  dynamos.  The 
87-5  H  P.  motors  merely  had  their  stators  divided  into  two 
halves,  and  each  part  of  the  machine  separately  packed,  and 
in  the  case  of  the  switchboard  also,  by  dividing  it  up  suitably, 
it  could  be  packed  in  capes  within  the  maximum  limit  of 
weight  without  any  modification  in  the  standard  de.sign.  It 
took  some  weeks  to  carry  the  dynamo  shafts  from  the  coast 
to  the  works.  Aa  already  n}3ntioned,  tixia  was  done  by  coolies, 


in  the  manner  shown  in  onr  ilhistration.  The  two  wooden 
frames  seen  at  each  end  were  to  guard  against  damage  to  the 
shaft  when  setting  it  down.  Considerable  difijculties  were 
experienced  on  the  way,  and  in  one  case  the  joaroey 
was  stopped  by  an  earthquake,  followed  by  landslips. 
The  buffalo  carts  employed  for  the  other  dynamo  parts 
afforded  a  relatively  convenient  and  advantageous  means 
of  transport,  but  even  in  this  case  trouble  was  occasioned 
by  the  tropical  rains,  which  not  only  spoilt  the  roads,  but 
also  frequently  caused  damage  to  the  contents  of  the  eases. 
Borne  of  the  dynamo  windings  and  instruments  suffered  in 
this  way,  either  owing  to  their  cases  having  been  broken  in 
transit,  or  to  the  heavier  ones  having  been  unpacked  oo 
arrival  at  the  coast,  their  contents  divided,  uid  re-packed  in 
smaller  cases  without  proper  provision  for  rendering  them 
watertight.  Fortunately  the  possibility  of  mishaps  of  thi» 
sort  had  been  anticipated  to  a  large  extent,  and  plenty  of 
spare  parts,  especially  material  for  winding,  &c.,  had  been 
sent  ont.  It  took  four  months  to  erect  the  plant  once  it  bad 
arrived  at  the  station,  and  in  this  work  the  German  fitters 
were  assisted  by  native  labour. 

The  illuiitration  opi>osite  shows  a  section  of  the  high  presBure 
transmission  lino  through  the  junKit'.  The  poles  were  chosen 
as  high  as  possible,  aa  that  the  hue  should  not  be  dataag«d 
by  the  quickly  growing  trees,  and  a  thorough  inspection  of 
the  line  takes  place  at  regular  intervals  of  timo.  The  entrance 
of  the  line  into  the  station  and  the  three  born- shaped  ligbt^ 
ning  protectors  is  t-hown  in  the  figure  on  fnae  '>7'>.  As  the 
walls  of  tbo  building  are  only  of  thin  boards,  it  was  neces- 
sary to  add  a  panel,  as  seen,  to  hold  the  insulators  and  tb? 
porcelain  leading-in  tubes. 

The  smaller  motors  and  lighting  are  provided  for  on  lov- 
pressure  circuits  through  transformfrs,  but  some  of  the  Utger 
motors  are  supplied  directly  at  U.OOO  volts.  In  order  to  b« 
secure  against  accident,  the  switches,  cut-outs,  ammeters,  sd>1 
voltmeters  are  enclosed  in  eases  which  are  carefully  eartb(<i- 
Rubber  cable,  with  extra  good  insulation,  is  employed  witbin 
the  buildingK,  and  fixed  to  the  wall  with  iron  fastenings  which 
are  earthed  here  and  there.  Up  to  the  present  no  accident 
bas  occurred.  A  telephone  enables  communication  to  be  belli 
between  the  generating  station  and  the  mine.  The  telephone 
wire  is  placed  beneath  the  high-pressure  wires  on  the  same 
posts.  In  order  to  guard  against  injury,  should  a  higb- 
prossure  wire  fall  and  come  in  contact  with  the  telephone 
line,  a  telephone  set,  specially  designed  for  such  caae^i,  i? 
employed,  in  which  the  mouthpiece  and  receiver  ear- pieces  are 
connected  to  the  instrument  by  rubber  tubes,  and  are  not  in 
metallic  connection  with  it. 

The  whole  installation  has  been  working  for  several  months 
to  the  satisfaction  of  the  owners  of  the  mine,  and  Mes-?"- 
Siemens  and  IlaUke  are  to  congratulated  on  their  succcw. 
It  is  to  be  regretted  that  British  firms  are  not  more  frequently 
engaged  on  similar  enterprises,  for  there  now  should  be  plenty 
of  demand  for  electrical  power  transmission  float  in  our 
colonies  and  dependencies. 


THE  COWPER-COLKS  ELECTROLYTIC  PROCESS 
FOR  THE  MANUFACTURE  OF  PARABOLIC 
REFLECTORS. 


We  have  referred  on  several  occasions  to  Mr.  Cowpor  CoIrt 
process  for  manufacturing  parabohc  refiectors.  We  are  now 
able  to  give  some  account  of  a  plant  (Fig.  1)  that  has  b**^ 
erected  recently  for  the  Search  Light  Syndicate  (of  Afflerica). 
Ltd.,  for  the  manufacture  of  parabolic  mirrors  and  loco- 
motive headlights.  Four  of  these  reflectors  have  r^^^^''^ 
been  fitted  to  the  United  States  cruiser  '•  Albany."  |bi? 
process  is  entirely  electrolytic,  one  of  the  chief  features  being 
that  the  surface  produced  requires  no  after  polishing  o' 
trueing  up.  When  once  a  true  mould  bas  been  produced,  any 
number  of  reflectors  can  be  reproduced  from  it  at  a  conip*'*" 
tivcly  small  coat.  A  glass  mould  is  prepared,  the  convf* 
aide  of  which  is  accurately  shaped  and  polished  to  form  » 
true  parabolic  or  other  reflecting  surface.    As  the  mould  only 
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requirefl  shaping  and  poliahing  on  tho  convex  aide,  it  ie  oom- 
p«ntively  cheap  aa  compared  to  a  glou  reflector,  which  has 
to  be  ground  on  both  sides.  The  glass  moulds  are  prepared 
M  (oUowg  :  First  of  all  a  convex  caat-iron  mould  is  made  to 
the  approximate  curve  of  the  mirror.  From  this  a  concave 
mould  is  made  of  refractory  material.  Over  this  is  laid  a 
piece  of  flat  glass  about  fin.  thick,  the  vhole  being  placed  in 
»  furnace  and  heated  to  such  a  temperature  that  the  glass 
will  adapt  itself  to  the  curvature  of  <the  mould  without  fusing. 
The  roughly-shaped  glass  mould  thus  prepared,  is  then  ground 
and  polished  on  the  convex  side  only.  The  mould  is  slowly 
revolved,  the  first  breaking-down  operation  being  done  by 
means  of  emery  wheels,  the  desired  curvature  being  given  to 
the  meohanioal  feed  by  means  of  a  template  or  gearing.  The 
glass  is  finally  polished  with  pads  and  rouge,  which  an 
caused  to  move  over  the  surfsco  in  different  directions.  This 
process  is  an  expensive  and  laborious  one,  two  or  three 
months  being  taken  with  the  largest-sized  reflectors. 


white  metal,  and  is  sufBoiently  ductile  to  be  rolled  into  thin 
sheets.  Its  specific  gravity  is  114,  bein^  about  haO  that  of 
platinum.  The  present  price  of  palladium  is  about  double 
that  of  platinum,  but  its  density  being  only  one-half,  the 
same  area  can  be  covered  at  the  same  cost. 

In  carrying  out  the  manufacture  of  reflectors  by  this  process, 
it  is  essential  that  the  glass  mould  should  be  perfectly  clean 
and  free  from  grease  before  the  silver  coating  is  applied. 
It  has  been  found,  however,  that  if. the  oleamng  is  wlely 
effected  by  chemical  means  there  is  a  great  liability  to  the 
silver  adhering  too  firmly  to  the  glass,  whereby  the  mould  is 
in  danger  of  being  broken  during  the  removal  of  the  reflector. 
This  difficulty  has  been  overcome  by  cleansing  the  mould 
with  a  suitable  paste  or  powder,  such  a*  peroxide  of  iron, 
and  then  washing  the  glass  with  a  50  per  cent,  solution  of 
ammonia.  It  is  necessary  that  this  deamsing  operation  bo 
repeated  prior  to  the  prodaelion  of  each  mirror.  After  the 
oonvex  aide  of  tho  mould  has  been  properly  cleaned  a  thin 


FlO.  I.— ThB  SbaBCU  LtCBT  StXDICATl'*  rUkdT  rOR  THK  MANVfACTUM  Or  PaHAIIOUC  MiRlcniU  ST  Till  CMni-KR-CoLIS  Psoi'Esa. 


The  next  step  in  the  process,  after  having  obtained  a  .tuit- 
ftble  glass  mould,  ia  to  clean  it,  and  then  coat  the  convex 
surface  with  metallic  silver,  which  is  thrown  down  chemically 
on  the  glass  and  polished  so  as  to  ensure  the  copper  backing 
being  adherent  to  the  silver.  The  glass  mould  (marked  A  in 
Fig.  1)  ia  then  placed  in  a  suitable  ring  and  frame  and 
immaraed  in  an  electrolyte  of  copper  sulphate,  the  mould 
being  revolved  in  a  horizontal  position  at  about  15  revs, 
per  min.  Tho  copper  adheres  firmly  to  the  silver,  and 
together  they  form  the  reflector,  which  is  snbeeqnently 
wparated  from  the  glass  mould  by  placing  the  whole  in  cold 
or  lukewarm  water,  and  then  gradually  raising  the  tempera- 
ture of  the  water  to  120  F.,  when  the  metal  reflector  will 
leave  the  glass  mould,  due  to  the  unequal  expansion  of  the 
two.  The  concave  surface  of  the  reflector  thus  obtained  is 
an  exact  reproduction  of  the  surface  of  the  mould.  It  has 
the  same  brilliant  polish,  and  requires  no  further  tre&traint 
to  answer  all  the  purposes  of  a  reflector,  with  the  exception 
that  it  must  b«  coated  with  a  tilm  of  some  suitable  metal  to 
prevent  it  tarnishing.  Palladium  is  found  to  answer  this 
purpose ;  a  bright  coating  can  be  deposited  rapidly  to  any 
desired  thickness.  This  metal  resists  to  an  extraordinary 
degree  both  tarnishing  and  the  heat  of  the  arc.    It  is  a  gilver- 


eoalicg  of  metallic  silver  is  applied  as  followa,  the  process 
being  that  commonly  employed  for  silvering  reflectors  for 
astronomical  teloscojiea.  Two  solutions  are  prepared,  the 
first  of  which  contains  the  silver  salt,  tho  second  the  sugar 
preparation.  Ammonia  is  added  to  a  solution  of  nitrate  of 
silver  until  the  precipitate  that  is  formed  is  dissolved,  then 
re^preoipitating  with  caustic  soda,  and  sgain  dissolving  in 
ammonia ;  a  solution  of  glucose  is  then  added.  Excellent 
results  have  been  obtained  with  a  silvering  solution  made 
up  of  equal  parts  of  solutions  of  the  following  strengths : 
Silver  nitrate  O-S.")  per  cent.,  caustic  potash  0-25  per  cent. 
Mr.  Cowper- Coles  haa  found  the  weight  of  silver  deposited 
from  such  a  aolution  to  be  equal  to  about  OOOOSH^grm.  per 
aqaare  inch,  the  thickness  being  0  0O000S4in.  The  surbce 
of  the  mould  to  be  coated  is  immediately  dipped  into  the 
solution  face  downwards.  In  from  4min.  to  5min.  tho  aUver 
begins  to  form  on  the  glass  mould,  the  solution  changing 
from  pink  to  dark  brown  and  black ;  the  film  thickens 
quickly,  and  in  from  30min.  to  Uomin.  a  good  coating  of 
silver  is  deposited.  Dr.  Common  haa  found  a  good  deposit- 
of  silver  to  have  a  thickness  of  j,.',„„in.  Tho  silver  is  found 
to  bo  thicker,  clearer,  and  more  uniform  if  the  glasa  mould  is 
dipped  into  a  solution  of  protochlorido  of  tin,  and  then  washed 
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before  being  placed  in  the  silvering  hath ;  the  action  is 
supposed  to  bo  catalytic.  The  silver  coatmf.;  is  thoroughly 
washed  and  thon  allowed  to  dry,  und  the  Rilvor  which  has 
been  depositod  Ls  burnlBbod  bright  with  a  pieca  of  cotton  wool 
and  peroxide  of  iron,  freshly  precipitated  by  ammonia  bom  a 
<lilute  solution  of  ferrous  sulphate.  The  cost  ol  flOwiag  b 
found  to  Tary  from  21.  to  4d.  per  inch 

The  apparatus  ugod  for  silvering  can  bo  smb  Id  the  right> 
blind  corner  of  Fig.  1.  A  is  the  glass  monld  ready  for 
silvcrlDj,',  mounted  on  a  sucker  formed  by  a  disc  of  rubber  or 
iaathar,  bftoked  with  a  met&l  plata,  and  attached  to  one  and  of 
«  tube  nUflh  onmmnnioatw  vitb  an  eshaoak  pomp  and 
■mumm  gvngei  B,  Hid  baa  ite  other  end  flxal  to  a  Muev  nd 
C  D  ia  •  nooiymotai  tar  baiving  metal  joiuinla  attMilMd  to 
ttl  inftu  ThOM  Joonnls  an  moantad  on  plnmmer  blocks 
dzaS  «n  a  noodwi  bania.  A  hole  ia  bond  through  the  centre 
of  the  bar  at  l%b(  angles  to  the  longitudinal  axis,  into  which 
is  fixed  an  internally  screw  threaded  metal  bush.  The  screw 
roil  C  engagtiK  with  thin  buah,  and  has  a  hand  wheel  attacLod 
to  its  froo  end.  E  ia  the  washing  tank  eontainmj;  Ihi' 
silvering  sohitirm.  When  required  f-ir  u-:o,  the  bar  D  ia 
rotatt-J  l.y  mcftua  of  a  hand  wheel,  until  tht;  .suekt>r  U  turned 
nji  into  ft  vertical  jioHition.  The  concnvo  surfac;-  of  tho  mould 
A  is  then  placed  on  tho  sackur,  and  tho  air  oxhausts'd  from 
between  tlie  mould  ani!  the  sucker  by  mcang  of  the  exhaust 
pomp ;  the  mould  is  thus  securely  attached  to  the  apparatus. 


when  a  copper  Imcking  ia  being  deposited,  is  of  copper.  TUe 
anode  rests  upon  packing  block.^  and  has  vertical  rods 
attached  to  it,  the  free  ends  of  which  are  adjustably  scoured 
in  metal  brackets  attached  to  the  aii&s  of  tho  vat  and  one  to 
the  main  frame.  By  means  of  adjusting  these  rods  in  the 
brackets,  the  distance  between  the  anode  and  the  mould  or 
cathode  may  be  regulated.  The  tank  Is  fitted  with  an  inlet 
at  the  bottom  of  Uie  tank  and  an  outlet  at  the  top  for  th« 
supply  of  the  electrolyte ;  one  terminal  is  oomieeted  to  tha 
mercury  box«  wbich  is  in  electrical  connee&n  irith  the  shaf b 
H,  the  etofla-anu  D,  tha  bolto  F,  and  tha  monld  forauagthA 
eatbode,  tbe  podtive  tarmiiial  bdqg  floniMatad  to  Uii  aood* 
bj  auaas  of  oopper  cable. 

Wbm  fliat  loirering  the  awpldi^lo  fho  MAithittK  badria- 
able  to  avoid  tbiowing  the  wotk  of  oacqdaf  tbowbobebatifo 
current  on  tbe  ailver  atone,  ao  tha  abaft  H  la  laiaad  bv  miatia 
of  pulley  blocks  to  suspend  the  mould.  '  The  moolaia  tfioa 
tilted  and  the  abaft  gradnally  lowered,  bringing  the  edge  of 
the  mould  in  contact  t.nn  electrolyte,  tU^  circuit  bwing 

thus  usiablished.  A  thiu  iiiin  of  copper  is  deposited  at  the 
place  of  contact  near  the  edge  of  the  cathode.  Tk  h^f. 
tlien  lowered  until  it  rests  on  the  bearing,  and  at  lati  .-.aiuQ 
time  the  mould  is  allowed  to  resume  it.s  Imri/.ontal  position. 
Tlio  operation  just  described  occupies  a  very  brief  interval 
of  time,  and  the  current  for  a  few  minutes  in  worked  at  a 
pressure  of  about  6  volts,  which  is  oltiinatelj  reduced. 


FRONT  ataVATIOM. 

Fiua.  Sand  3i.— Arraaana  laa  DinMmcni  ok  BamcUHb 


When  the  glaoi  novid  b  lUi  poattfan  H  b  doMwd  ao 
previously  meotiotted.  It  b  thao,  Of  maaoi  ol  fotitiu  Che 
oar  D,  taned  down  into  the  tank  K ,  wneo  ita  Moom  snr&ce  is 
■ttbrnefgedinto  the  silvering  solution  and  oaa1»dw!tti  ^ver  by 
thajprocess  already  dti.scribed,  and  finally  wa-iheJ  and  polished. 

The  mould  is  now  removed  from  the  sucker,  and  placed  so 
*hftt  its  bevtUod  ed^.'  fiia  accurately  into  the  corrc.'iponding 
inner  edge  of  a  bevelled  metal  ring  which  serves  to  support  it 
in  the  coppor-depoHitin;;  tank,  whilu  the  metal  backing  of  the 
reflector  is  being  deposited.  The  metal  ring  is  suspended  by 
means  of  metal  holt-,  F,  from  metal  cro^shnrs  (i.  These  cross- 
bw  art-  connected  by  mi  ana  of  tha  metal  bolts  to  a  metal 
frame,  which  is  hing.xl  to  a  vertical  shaft,  11,  by  means  of  a 
pill  or  pivot.  This  shaft  passes  through  a  box,  and  is  carried 
on  the  main  frame  by  means  of  a  bearing,  having  balls,  which 
support  the  shaft  by  a  collar,  and  allojr  it  to  rotate  freely.  A 
pulley,  I,  is  provided,  through  which  the  shaft  and  the  mould 
naf  IM  rotated  freely  by  a  belt  or  cord.  Attached  to  the 
metal  ring  bymeuis  of  small  bolts  :m  an  annular  baffle-plate 
and  an  unolar  stopping-ofiT  ring.  The  distance  of  the  baffle- 
plate  below  the  Btopping'OfT  ring  is  regtilated  by  packing 
pboBO.  Ibaobieot^the  bafltopbttoiatopmonttbofixeaM- 
tiaaof  "tM»''oir''iiodinlM"akyModgaoCflioniirMr,  and 
tbo  atoniaS'Oir  liiig  cvjbilt  b  to  dobnaiao  tho  anct  si/.e  of 
the  cdmr,  Bitaatad  ofio  in  Hio  taab  b  Oa  anode,  which, 


It  b  wy  bBpactont  tint  0i»  ifflw  talbdiad  civai  wUli  oijM 
Immediately  on  immandon  fn  tbe  oopiper  anlphato  aalnflon. 

At  this  stage  the  baffle  plate  and  stopdsg-off  ring  an  not 
applied,  and  the  mould  simply  rests  on  the  metal  ring.  The 
shaft  is  then  rotated,  and  tho  operation  of  depositing  the  base 
metal  continued  until  a  snfhciently  thick  coating  has  been 
obtained  to  act  a  good  conductor  to  the  electric  current. 
The  copper  Bolution  generally  used  is  of  the  following  com- 
position :  Copper  i^ulphate,  14  per  cent,  sulphuric  acid  8  per 
cent.,  water  s:i  per  cent.  When  sufficient  copper  has  been 
deposited  to  act  an  a  good  oonductor,  tho  metal  ring,  with  the 
mould  in  it  is  lifted  out  of  the  bath,  and  the  stopping-off 
ring  and  baftle-plate  applied,  the  one  to  dctormine  the  size 
of  the  reflector  and  the  other  to  prevent  the  formation  of 
"trees"  and  "nodules"  at  the  edge  of  the  reflector.  The 
stoppingoff  ring  also  ensures  a  clean  even  edge.  After  a 
sufficient  thickness  of  metal  has  been  deposited  on  tho  mould 
to  form  a  suitable  backing,  the  mould  with  the  deposit  opoB 
it  is  removed  from  the  toal^  and  fhe  reflector  ba«ildnj( 
separated  by  boating.  The  oooeava  surface  of  the  backing  is 
now  chemically  cleaned,  pnribiaUy  with  potassium  cyanide  or 
hjdntfl,  and  the  backbv  (w*  'V-  ^  ^1  placed  in  an 
oarthoawan  pan  adapted  to  fit  U,  whan  » leMaiing  and  pio- 
taatanvanilBooof  iflBtHmTB  or  palladium  is  daponad  wnon 
iL   TbbappintaBOuaMt  boaaon in  Fig.  1  aa  ttfi  bUaaa 
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by  the  putition  buttreis.  The  tank  A  it  nwQtted  oa  « 
wooden  fcMne,  Ita  hdght  bdng  HMdatei  hy  nmiwqf  jwlriM 
ptoMa.  An  taotU  is  aonmaiMl  non  (b*  wdn  iamih  m 
«QBBi8t8  of  cMbon  {lilM  lad  In  •  holte  B  bj  mwiio  ol 
iMd  Btripa  The  ouboo  plat«  sn  uma^  to  ten  aii 
•ggcozimate  carve  to  the  mirror.  The  hei^t  of  the  anode 
Ota  be  adjusted  by  means  of  a  veitioal  no^'ement  of  the  rod 
D  iridell  is  attached  to  the  holder  B.  One  end  of  a  coq 
naetiog  rod,  C,  Fig.  a,  it  pivotted  to  the  rod  D,  and  the  other 
end  is  pivotted  to  a  rovolving  dieo.  The  disc  is  provided  will) 
a  radisl  slot  in  which  the  pivot  carrying  the  connecting  rod 
ia  adjustable,  bo  that  by  shortening  or  lengthening  the 
distance  between  th(>  pivot  and  the  centre  of  the  disc,  the 
throw  of  the  connc-ctinp  roil  can  bo  regulated.  The  electrii' 
terminals  are  attached  to  the  backing  which  forma  the  cathode, 
and  to  the  frame  earn  ing  thi'  anode  holder  B. 

If  the  reflector  is  t<>  have  m  ^surface  of  platinum,  the  tank  ia 
filled  to  a  sufficient  depth  with  a  eolution  of  platinum,  com- 
posed of  a  freshly-precipitated  Holutiou  of  the  double  chloride 
of  platinum  and  ammoniam,  dissolved  in  a  boiliug  ooncen- 
tisisd  solution  of  neutral  citrate  of  sodium.  If  the  reflecting 
•oribM  is  to  be  composed  of  palladium,  a  aolotioD  of  palladium 
smmoniiun  chloride  is  used.  During  this  la.it  process  the 
anode  is  eaased  to  swing  backwards  and  forwards  through  the 
elaolnljle  hj  means  of  the  revolving  disc,  in  order  to  obtain 
•a  em  deposit  over  the  whole  surface  of  ihe  Fsdsetor,  to 
keep  dw  elaatiolyte  agitated,  and  to  prevent  the  deposition 
«P0B  the  liSeetbw  sorbM  of  any  foreign  natter;  70  to 
tfO  grains  of  MllBWum  per  siQerlieiaiiook  jl  temd  to  aiTord 
a  good  probMfifa  floating.  The  riEwftaed  fofleotor  previous 
to  being  flaeed  ia  the  paUadinm  tolalionli  thoroogblj  washed 
with  ft  hot,  weak  solntioa  of  oanstio  soda.  The  back  of  the 
rctlcctor  is  usually  vamiHhed  before  placing  in  the  bath,  to 
prevent  local  action  sotting  up  between  the  copper  and  ^ihot 
uuJ  ths  palladium  soliiuon.  When  sufllcient  patliiilium  lj;i3 
het'ii  de|X)sit«d  on  the  retlcctor,  it  is  removed  from  the  bath 
iitid  dipped  in  boiling  water,  and  ia  thin  nudy  to  be  mounted 
111  a  suitable  clamping  ring.  This  ring  is  provided  with  a 
knife  e<lge  whicli  hold.«r  the  reflector  a^'ainat  a  ring  of  asbestos, 
placed  in  a  groove.  The  Imife-edge  retains  the  reflector  in 
{i<^i6ition  after  it  has  keao  CHtMBltti 
the  asbestos  ring. 

Hefleotors  made  by  the  process  which  has  been  described 
above  have  been  subjected  to  a  number  of  tests,  and  have  been 
found  to  stand  excessive  heat  without  taniisbing.  Salt  water 
has  been  thrown  on  the  reflectors  when  they  have  been  too 
hot  to  tonch,  the  result  being  that  the  water  was  driven  oS  as 
~*T— ~,  the  salt  being  left  behind  as  a  white  deposit,  which 
mM  mHj  lemored  with  a  wet  olotlL  A  reflector  tested  at 
PartflDoath  had  a  nnmbflr  of  rid*  boUete  jaeeed  thsongh 


on 


it,  vhen  the  panllaliam  aftha ntn wm  inuMto ba tal little 
aflMted.  On  tfaaolhar  haad^thaflmliholJliadataiiiMa 
■•Aaetor  splinteied  it  to  piaeea.  Boom  Mt.  adma,  aMde  hj 
tlie  praOess  for  coast  detigne*,  mn  placed  in  a  projector  case, 
in  wnlch  was  worked  a  176-aoipete  lamp,  for  six  hours,  durmg 
whish  time  the  temperature  at  the  top  of  ihu  reflector  was 
found  to  be  7i(yF.  On  removal  the  pailailiuin  faced  mirror 
was  found  to  be  quite  bright  with  the  excopiioii  of  a  few  small 
stains  which  wen-  easily  removed  with  a  chamois  leather. 

For  the  above  accounc  of  this  ingenious  prucesa,  as  weil  as 
the  illustrations  which  accompany  it,  we  are  indebted  to 
Mr.  Shemd  Ovwp■^Ool•a. 


k  HBW  AUTOMATIG  CUT  OUT. 

BT  R.  llOxUtt. 

In  order  to  ]  .-oti^ct  electrical  circuits  and  apparatus  against 
injury  from  too  strong  a  current,  safety  fuses  were  formerly 
exclusively  einployeil  which,  consisting  of  an  easily  fusible 
metal,  melt  if  a  short  circuit  occurs  iu  the  circuit.  Iti  iiis'.al 
latious,  howe%'er,  in  which  overloads  of  short  duration  iifteu 
occur,  as,  for  example,  is  the  oa'^c  iu  tramway  installations 
when  there  -h  .-iiniultiiijeou-i  starting  of  a  number  of  tram- 
curs,  the  safety  fuses  are  inconvenient,  becau-ie  the  insertion 
fif  a  new  safety  fuse  always  involves  trouble  and  some 
loss  of  time.  Automatic  cutH>uta  have,  therefore,  been  oon- 


strooladirtdah  are  to  be  regarded  ia  nalitj  aa  a  eombinatloia 
of  an  ordinary  lover  switch  with  an  electromagnet.  As  booi| 
as  the  corrent,  in  consequence  of  short-circuit  or  from  any 
other  cause,  becomes  too  groat,  the  electromagnet  becomes 
strong  enough  to  switch  out  the  lever,  which  is  held  firmly  by 
a  spring  in  the  switched-in  position. 

All  apparatus  which  have  hitherto  been  constructed  for 
the  purpose  have  in  common  a  shortcoming  which  render 
their  application  inappropriate.  If  the  apparatus  has  Btart^ii 
worl\ing,  and  the  current  has  bceu  ni'errupted,  it  is  possible 
that  on  again  switching  in,  the  cause  of  the  current  being 
too  strong  will  contmue.  If  now  thu  hindle  u^-ie  J  for  switching 
iu  the  apparatus  is  held  tight  in  the  hand  in  tiie  switched-in 
position,  the  automatic  interruption  cannot  occur,  and  the 
injurious  inflaenoss  of  an  excessively  stronr-  current  are  not 
prevented.  laotdetto  be  safegnardwd  in  this  n  spci  t  it  h&s 
hiUierto  been  neceseaiy  to  add  a  special  hand  switch 
besidss  the  automatic  ont«at,  wliich  hand  switch,  after  the 
operation  of  the  antomatlQ  oni«nt  In  tlw  event  of  a  abort; 
cuonil,  ia  flnk  Ofeoad,  and  ie  swttebed  ia  agabt  only  aftv  ifea 


Kio.  1. 


Kio.  2. 


automatic  cutout  baa  been  already  ekised.  If  aa 
were  deeiied  which  woaU  avoid  tm  deieot  abova-maatioiMd, 
it  wonld  have  bean  naaaaaary  to  make  the  eonstmction  ao 
that  the  meehenlsni  for  awilebing  oak  acted  upon  by  Qm 
doelBo-aafM^iMalAbaaHritandiBAygnaiat  cithabaad  lever. 

Tbte  prMiiaB  luM  beea  aetvad  to  a  aaaiy-lalrodaaad  deaiga 
b^  the  firm  of  Schuokert.  The  oonstruction  is  shown  in 
diagram  in  Figs.  1  to  8,  and  its  external  appearance  in  Fig  4. 
The  closing  of  the  circuit  is  eflected  by  moans  of  a  main 
contact  piece,  <-,  and  an  auxiliary  contact  piece,  in  shunt 
with  the  foimer.  The  piece  ;  oniposed  of  thin  springs, 
which,  when  pre-sed  down,  rub  ou  the  support,  and  thereby 
give  a  good  contact.  The  same  elVoct  in  obtiiinctl  at  </  by  the 
contact  parts  being  niarlH  elastic,  'i'he  two  parts  <  and  il  are 
not  ngiiily  cDuntcte  l  w;th  each  other,  but  come  into  or  out 
of  contact  one  after  auotiier  on  switching  in  and  switching 
out  respectively.  The  part  is  carried  on  a  loose  cap, 
which  encloses  the  cylindrical  upper  prolongation  t  of  th(» 
contact  piece  <-.  A  tube,  »>,  is  attached  to  the  lower  end 
of  t.   The  tube  m,  together  with  the  support  <,  is  kept 
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in  its  verlioal  position  at  the  points  q  and  r.  A  link 
connoot«<l  with  a  detent,  1,  is  set  in  motion  a  handle,  ;i. 
The  detent  takes  hold  of  a  projeoting  piece,  r,  of  the  tube  m. 
Fig.  1  shows  the  lowerpart  of  the  appirakas  in  the  switched- 
oat  position,  in  which  case  the  contacts  r  and  •/  take  the 
posiuon  indicated  by  the  dotted  line  in  Fig.  2.  Tne  cap 
which  carries  the  piece  d  rests  in  this  pojition  on  the  head 
of  (.  If  the  band  lever  7  be  pressed  downwards,  the  tube  m 
together  with  the  piece  t  is  moTed  downwards  also  hj  the 
detent  1.  The  piece  d  first  comes  into  contact  with  <i  and 
f>,  and  is  pressed  tightly  against  them  by  the  spring  /.  AVhen 
tl  idoves  farther,  the  contact  piece  c  oomM  alio  into  contast. 
AVhen  the  lever  g  has  como  into  the  position  repraeeutei  in 
Fig.  2,  the  appardtas  is  completely  switched  in.  H^oald  the 
current  rise  above  a  certain  value,  the  iron  core  h  in  the  tuba 
m  is  drawn  upward  by  the  coil  S,  whereupon  the  nose  x  strikes 
against  the  projection  of  tbe  detent  t,  and  makes  the  latter 
lose  its  hold.  Thus  the  tube  m  is  freed,  and  t  can  be 
acted  on  by  the  spring  <-,  which  drtvej  it  upw.irds.  When  the 
upward  movement  takes  place 
the  principal  contact  <  first 
comes  out  of  connection,  and 
only  afterwards  the  switching 
out  is  efiftictcd  by  means  of  the 
contact  in  the  shunt. 

The  significance  of  this 
contact  lies,  firstly,  in  the  fact 
that  the  production  of  an  arc 
can  only  occur  at  this  easily 
renewable  part.  The  arc 
which  is  being  formed  is, 
however,  at  once  e-xiinguisbed 
by  the  blowing  operation  of 
the  magnetic  field  created 
between  the  two  iron  plates 
visible  in  Fig.  4,  which  are 
placed  before  and  behind  the 
pieeet!  a,  b,  and  d,  and  repre- 
sent the  poles  of  an  electro- 
magnet which  is  excited  by 
the  coil  S.  The  pole-plates 
serve  at  the  same  time  as 
supports  for  a  box  made  of 
fireproof  insulating  material, 
which  encloses  the  parts  a,  b, 
and  (/  at  the  sides  and  under- 
neatli  like  a  chimney.  In 
Fig.  3  the  lowerpart  of  the 
apparatus  is  represented  in 
the  position  which  it  takes 
after  the  automatic  switching- 
out.  To  switch  the  apparatus 
in  again  the  lever  </  is  brought 
again  into  the  position  shown 
in  Fig.  1,  whereupon  the  detent  is  again  thrown  into  gear, 
and  the  switching  in  follows  in  the  manner  bt'fore  described. 
If  the  cause  of  the  excessive  strength  of  current  still  continues 
on  switohing-in,  the  iron  core  is  again  driven  upwards  under 
the  iooreaaed  influence  of  the  ooU,  detaches  the  detent,  and 
the  operation  above  described  ot  switching-out  is  repeated, 
while  the  hand  lever  g  remains  in  the  switohed-in  position. 
Even  when  holding  the  band  lever  firmly,  the  above- 
mentioned  defects  of  apparatus  of  older  design  cannot  occur, 
and  thus  the  application  of  a  special  hand  .switch  along  with 
the  automatic  cut-out  becomes  su(>erlluou 

By  means  of  the  screw  visible  at  the  lower  end  in  Fig.  4, 
the  stationary  position  of  the  iron  core  A'  can  bo  altered,  and 
the  apparatus  adjusted  for  various  currents. 


Fia.  4. 


BOOKS  RECEIYED. 

<hipl«l  ol  aaj  ol  the  andermanUonad  worki  can  ba  bad  trom  Tin  XUctritian  Oflic* 
peat  (rar,  od  rcc«ipl  of  pubUahcd  prioe. 

"  The  Autotiiotor  and  lli.raelosa  Vehicle  Pocket  Hook  for  lUOl." 
{liOndoD  :  F.  King  &  Co.)    U.  Gd. 

"  Mi-sure4  Eleclriiiue). '  By  Eric  Uecard.  2nd  edition.  (Paris  : 
<iau:luer-Vilkrs.) 


THE  PBEBENT  STATUS  OF  THE  ELECTROLYTIC 
BEFIMINQ  INDUSTRY  IN  THE  UNITED  STATES.* 

Ill  mva  OLKC. 

T1>e  wuikletful  development  of  eleetrolytie  refiniog — that  ii,  tU 
art  of  partryiug  nietjiU  or  aIIoj'a  l>y  removing  the  obJectioiublB 
impuritiea  and  cuntuined  prcciuun  metaU  from  toe  alloyn  or  cnila 
mctali  to  he  rebneJ  and  ainiultaneoualy  electro-deponting  ouai- 
lueriiAlly  pure  melaU — in  the  l.'aited  titatai  can  beit  be  appreciatttj 
hy  oompAfing  the  condition  of  thii  iudutlry  in  previoiu  yean  with 
iu  »tatu<  to-day.  Let  ua  consider,  ia  order,  the  eleclralvtic  reftiiiiig 
at  bullion  or  alloys  of  copper,  silver,  and  of  gulii,  which  are  to  my 
knowled)^  the  only  uetala  or  alloys  electruIylicAUy  n&ued  on  a 
cummercial  acala  iu  our  country. 

CopiHT. — Tbe  art  of  electnlytic  copi)«r  reliaing,  iaveuttd  in  IS6S, 
by  Jamea  Elkiiigton,  vrti  drat  practiuallr  applied  m  the  Unit«d.Slatei 
ill  18 79.  At  tni*  time  Muafl  electrolytic  Mparating  worki  were 
operated  at  Phoeuixville,  Pa.,  with  two  of  Weatun'a  uickel-plating 
ilynaaioe,  but  the  Balbach  ettabliahment  of  Newark,  N.J.,  waa  tlic 
forerunner  on  a  large  Kale  of  thii  branch  of  mctallorgy.  Toe  projreci 
ofelectric  refining.Imui  ita  introdactioD,  80  yearn  ai^o,  until  to-iUy,  hii 
certainly  been  phenomenal.  Since  188(1,  when  by  far  the  greater  put 
of  our  Cupper,  in  Uie  oonjitionof  Bulphide  or  matte,  waa  ehippod  alinud 
to  be  reBued,  there  haa  been  a  atieady  increaae  in  the  ijuaalitr  <d 
crude  copper  or  matta  rcliaed  here,  and  a  decreoae  of  the  anKiaiC 
shipped  lor  re&ning  to  Europe.  Our  ralinera  uow  amelt  and  tcfiae 
practically  all  of  our  domeitic  matte  and  crude  copper,  aod,  iu  addi- 
tion, treat  electrolyticully  a  conxidermblc  <i4aiiiity  from  otber 
cuuntrief,  among  iheau  being  Mexico,  Auntralia,  raMmauia,  and  Japan. 
•  )iir  copper  exports,  which  are  very  considerable  Ik>Ui  io  toniMi^iiii 
III  value,  now  consist  of  rvtiacd  coppsi,  inatead  of  tbe  much  lets  valu- 
able ore,  matte  or  bullion  as  formerly,  and  we  no  longer,  thenf^ 
]i*y  «  tribute  to  foreign  retiners. 

A  glance  at  the  atatisticji  of  production  of  electrolytic  copper  il«niii( 
a  few  recent  y<atrs  will  shuw  the  rapidity  of  the  increase.  Iii  ISS^ 
according  tu  tbe  census,  the  L'aitea  States  produced  nearly  M.OM 
»liort  tons  of  fine  copper,  of  which  less  than  23,000  tons  were  obtiiaei 
electrolytically.  Ouly  ti ve  years  later,  the  production  of  electtolftit 
copper  in  the  L'nitad  States  alone  had  risen  to  over  57,00ij  toot,  v 
nearly  one-third  of  the  world's  copper  output  at  that  time,  aal  it 
steadily  increased  until  in  1900  it  remched  the  enormous  toLalof  211^ 
tons,  or  about  42S,0<ia,0U0lb.  This  ii>  eight  lime*  what  it  waa  lu  vein 
ago.  and  equal  to  hiill'  of  the  ontiro  copper  protluctiun  of  the  wurU. 

The  estimated  daily  output  of  the  11  copper  refineries  in  tkii 
country  is  679  tona  From  the  copper  treated  are  obcaiue'.l  gold  and 
bilvcr  slimes  containing  over  53,00tX»«.  of  silver  per  didin,  or  o«f 
19,4i>J,0tttoz.  per  uunum,  besides  ne-irly  174,0O0oz.  of  gold.  It  thu* 
iippears  that  more  than  one-third  of  our  total  silver  output  ii  no* 
derived  from  copper  ores.  It  is  also  intereatmg  to  noto  that  iba 
coat  of  refining  copper  to-day  is  but  half  of  what  it  was  10  yenn  sgo, 
and  that  contracts  have  been  recently  closed  for  refiniug  oupptr 
anodes  for  as  low  as  $8  per  too.  We  will  now  consider  some  ol  the 
conditions  which  have  made  such  a  cbeapvning  of  thu  coat  poatibit, 
and  outline  the  present  pr«ctice  of  electrolytic  refining. 

An  li  generally  known,  the  object  of  electrolytic  copper  refinim  " 
two-fold  :  First,"  the  saving  of  the  gold  and  silver  alway.s  found  i« 
crude  copper ;  and,  secondly,  tlic  M!|i<iratiua  and  removal  of  the  buli 
of  the  impurities,  soeh  sa  antimony  and  arsenic,  from  the  fine  copptf> 
so  that  the  latter  will  poMcse  a  high  electrical  conduct! vitr,  and  will 
be  suitable  for  drawing  into  wire  or  pure  enough  for  tnn  variuu 
uses  for  which  copper  is  reijuired  in  the  arts^ 

Tucre  arc  at  the  present  time  only  two  systemj  of  refining  la 
commercial  U9« — the  multiple  and  the  aeries  system.  The  serieiof 
Hayden  system  iji  in  at  only  two  rt^tiaeries,  one  at  lUllimoreaml 
the  other  at  Brooklyn,  and  ia  ooly  advantageously  employed  ••ber< 
the  crude  copper  to  be  refinefl  ii  of  uniform  high  grade  and  can  be 
rolk-d  out  into  smooth  long  sheetiaboul  ^iu.  thick.  Iu  the  usiul  or 
multiide  ay.ttcm  the  anode  aheeta  are  cast  into  pLttus  aud  no:  tolla, 
and  tfiey  are  usually  between  lin.  and  2Jin.  thick.  As  the  sens* 
hysteiii  reiiuires  a  rolling  mdl,  which  will  cODSume  about  one-ibim 
of  the  power  of  the  plane,  and  a  special  refining  of  the  crude  bluwr 
copper  to  ailapl  it  to  rollingjit  ia  not  in  general  use  in  the  United  Statsa 
The  composition  of  typical  anodes  of  refined  blister  copper  is  M 
follows  :  09  250  per  cent,  copper,  0'33d  per  cent  silver,  0  001  perosnt 
gold,  0  3IK1  i>er  cent,  oxygen,  0X354  per  cent,  antimony,  0033  per  esa'- 
arsenic,  0<lO0  per  cenL  lead,  0-OOB  per  cent  selenium  and  telliiriuBii 
<l-002  percentbifimuth,0-0<J2pcr  cent. nickel  andatrace  of  iroa.  After 
beingelectrolylicttllyrclinedaud  melted  into  wire-bars  and  othcrsbspes 
for  rolling  anil  couduclivily  pur(K)«ea,  the  coiiunercially  pureelccUjs- 
depositud  copper  obuined  from  such  anodes  has  approximately  ta« 
following  comixjaitiun  :  99  926  per  cenL  copper,  O-OOI  per  cent, 
silver,  0-070  per  c«uL  oxygen,  Ot)02  per  cent  antimony,  0001  per 
cent,  arsenic  and  00i>l  per  cent  lead.  ,  . 

The  chief  characteristic  of  modem  copper  refining  in  the  L  nif«" 
States  is  the  introdiwiion  and  adoption  of  cHieirnt  lab'ur-Mvirg 

*  Fioiii  the  i:itttrie>tl  Bci  Uie  of  Kew  York. 
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The  tnaterUl  raAoed  ia  Kjitiai>it«<J  <l&il>  uiitput 
 ^  K"'d  huHiMi.  l.OOOog.  Truy- 

deTicca,  both  to  utrl  from  tb*  meltinff  fufBAOM  and  Uu  •iMtroljtie 
tatik.<v.  Thoa  the  largeat  and  prrtbably  tbc  htm  equipped  electrolytic 
Klinery  in  the  world—  t «,  tlic  Karitan  work*  of  toe  Ltwiwhu  Bro«., 

at  Perth  Aralxsy,  N..T.,  i.^  pivivided  with  a  fiinple  «nd  very  eiruotive 
cxitirj"  irraiigerai'iit,  in  whnli  the  molten  lOf'TK-r  id  tapped  from  the 
ms  lUDg  furnaces  mto  moulds  attached  to  an  i  nille.»a  conveyor  rnnnios 
in  front  of  the  furnace  but  gaok  l*lii\v  tlic  ll')or  If-vi-I  .iiul  rovcred 
by  lemuvabte  iron  plate*,  fo  aa  not  to  interfere  with  tUe  approachet 
to  the  fhmace  in  any  war. 

In  the  tank  room  a  full  tank  load  of  electrodes  is  banJled  at  one 
MM  hf  mtuiM  oi  •  ndt^iMM  «iid  twnltiDg  ovM^aiid  shwBed 
iolooMof  the  1,800  ttnka  in  fha  Mfinoy  Nfnred  to,  or  diiclitfgcd 
therefrom,  as  deeircd.  This  means  a  great  saving  in  the  lal>our  item 
alone,  beside*  fncililatinj;  very  rapid  work.  Walker'a  caatin;.;  uacliine 
ii  alio  ^'^^iiii.g  niurh  favour  nnd  U  bcini;  introduced  iutu  aevRral 
lar&e  ri:l'inorii.''i 

In  coucluaiun  I  aiav  ad  !  tli.it  i-oniHtTable  quantitie?  nf  sTppnr 
matte  and  bullion  an-  now'  HlupfHi  i  fri'iii  miny  p.uls  nl  tht;  W'  rl  1  t  < 
the  United  States  to  bc'  trtittciJ,  cln-  lly  l>ecati«p  refining  coatiileis  here 
than  in  Europe,  due  to  the  lar^o  tapuciuci,  cxjtUu;.-.  e<}uipraentaDd 
piooreiUTa  mauagcuieut  ui  our  ieaaiog  electrolytic  retincriea. 
-  aUmr.—HM  Infe  dMlnl|tte  tOim  mImit k  On  U«ted  State* 
vuft  tiMtodla  1898  br  lAt  nMH^naia  Iims  On.,  naar  Pittsburgh, 
Fl.,  and,  in  lU  rebniftlttM^  kpnlMfaly  ttill  in  operation.  It  lias  a 
dai^  capacity  for  paidiif  mnlOtWOoz.  to  -lO.OOOoz.  of  doru  btiUion. 
A  similar  refinery  wa*  built  a  few  year*  later  by  the  3L  Louis  Smelt- 
ing and  ReRninc  Co.,  but  is  now  closed  down,  like  the  balance  of  tliii 
company's  SL  u»ui«  work*.  In  ISitS  tli*"  '';n„';;enlK*im  clcclrulytic 
wlver  refinery  at  Perth  Amboy,  N..I.,  »  j  in  rtt  i,  and  lutcr  rebuilt 
»U'I  tnlsr^Tfd,  so  that  it  i»  now  prob  i'-ly  ihr  most  extenrivv  in  thv 
rnvjrld.  Tl.e  illul-c  Smeltin;;  iUid  K<^hiiiii^'  i  ixV  clcctrolylic  .■•il'. '  i 
rehncry,  near  l>«nver,C4dai.,  was  not  started  iw'il  the  *|win((  of  1 


In  the  electrolytie  fKitiaff  of  dUtt  and  g  ild  it  is  not  naecawy  to 

obtain  the  dciMiaited  melu^  in  sheet  form,  as  silver  in  cryatoLi  i* 
readilv  milted  into  bars.   Owing  to  the  great  value  of  the  metaln 

treRti'^!,  the  chief  aim  i-i  to  jccuru  a  rapid  ont]iit.  At  Jii^h  a  current 
dfiL'ily  i-',  thirtfori-,  cmplovcd  a*  is  poiwible  »-nl;',ut  uiiJuly  beating 
the  eieclt'.tlyto  cr  carrying  over  impnritii'f  fri,in  the  anode.  Short 
circuit*  pr'HUicfd  t)T  tile  bridging  orw  of  flilvor  crjutals  from  cathoder 
to  anode  when  hi^'h-current  densities  iire  u;ed  can  be  avoided  by 
scraping  off  the  silver  cryatalsi  These  fundamental  priactplaiiweW 
first  recognised  and  conuuerciaUy  applied  by  the  lata  Dr.  Benukud 
Moebiaa,  who^  in  1884  and  te  IW'  respectively,  patented  the  only 
two  fonu  of  appnatfli  attw  1m  coaunercial  use. 

The  old  Moeblai  pr<>c«si,  in  use  at  Pittabntgh,  Pa.,  and  Perth 
AaltiVf,  K.J.,  and  in  which  a  tixed  csthodc  is  employed,  is  diutin- 
guisbed  from  the  Moebiiuf  cimlinuiii;  band  process,  nmv  !  nl  tlio 
Uhibe  rmelter,of  Denver,  <  •  .,  .iml  cli  iniclcriscJ  by  a  nuiviii.'  -iher 
cathf^de  hand.  It  will  inipr.ictic!il»lc  to  describe  uUlitr  ct  th.'-no 
pii>c.^9t^  iisi.-.  Ilut  it  may  bt  pjiuted  out  that  the  Moclj;i;-  cou- 
tmaouji-baud  |>ruct:^  wivi  aLui<ii>a<Ml  at  Perth  Aiuboy  chietly  becauio 
of  the  dilhculty  of  removing  the  depoeited  silver  ttom  the  silver 
belts.  A  few  years  ago,  however,  Mr.  (lo'iave  Nebel,  formerly  an 
'to  Dr«  Uo«iNii% diaeovtrvd  that  oil  wilt  prevent  the  closa- 


adhaiom of  tfaa  daeirolytiaall V  depssited  silver  crjratal*  to  Ute  belt, 
whiehfaotlias  been  succeBsfully  applied  by  Mr.  Nebel  to  the  band 
process  w  amployod  in  the  new'Olobe  refinery.  Another  import.int 
improvement  made  in  the  last  nii'titioned  nlant  was  tin-  rHplii-pmfOt 
of  the  platinum  electric  .  untai  l  points,  formerly  e!:i]il  )yeii,  '.y  the' 
both  cheapjr  nn  l  bEtter  conducting  contact  point-i  of  jilvcr,  and  the 
recogniticn  ■  f  ihi;  aece»ity  of  rvmoving  the  silver  be!l>  from  Iha' 
electrolyte  wlita  not  in  uw  to  avoid  their  gradual  eoiution. 

In  r.jii^lu^Mti,  I  nny  add  that  the  cost  of  parting  dori  silver  by 
the  UocbiLia  electrolytic  process,  with  eirefnl  msnagcmcnt,  should 
not  ciMtd  ao  to  30  c«.la  vat  lOOu. 

ffoW-^RcgarJio;,'  tbe  M««troTylte  letnin;.-  of  ijold  bullion,  expi  ri- 
ments  were  maile  ul  the  Phil.iJcij'bia  Mint,  duriug  the  past  year, 
with  the  Wohlwill  pruccsn,  in  il->e  smci-  l^Hi»,  or  thereabouts,  at  the 
Norddeutsche  Attiueiie,  at  Hamburg;,  leading  to  the  adoption  of  this 


proceis*  by  the  United  Strte*  (Javernnient, 

Thi"  W'l'ilwfH  nu  r'iii  t  p'.)!n:-iric;  ■h'Tii;- illv  pure  ;;old  by  elec- 
iii.U:-..,  Jit.il  -.liuhilv  u.  -hn.  1  In-  lir.  h  1\.  T;iiiU  .inJ  -Mr.  H.  .1. 


.S,;bliMik<:r,  wiil  Uj  iu»trtUcsi  .it  Uie  tiiiw  l'li:l.iili.Iplii4  Mint.  Thm  far 
about  S,0001bi  of  K"ld  bullion  have  b.  n  r.  ctrulyticallv  refine  1  at 
the  old  mint  in  Piiiladclphia,  and  beside  the  pure  gcJd,  platinum 
and  other  m>!tal«  of  the  platiaoni  cnim  wan  MoamNa  aa  bv. 
products.  The  chief  feature  of  tha  Bull  Woblirfl)  pnceu  u  tna 
aldition  of  hydroclilnric  acid  or  aOtUlUl  dlliOlM*  to  an  elaOrolvto  of 
gold  chloride,  ho  as  tn  prevent,  or  at  Itaat  dtniaiih,  tha  evolntlott  of 
chlorine  at  the  anoln  and  the  consequent  impoverishment  of  Lhu 
gold  contents  of  the  solution  electrolysed.  In  this  respect  there  is 
an  e>wf  rifi;il  <l(^pirtin't'  in  the  bcliavimir  of  "old  from  tlist  "f  cop:.rr 
and  -ilvti'  mull  1  'iko  .'  jnditioua. 

Wohlwill  iiim  ileiunnstnitcd  that  it  i»  pra'.tii'jil  .ind  pr>fiUibl«j  lo 
c  uitinuiju.'ly  purify  impure  gold  uml  pjM  iilloy*  hy  umployiiig  com. 
panilively  weak  finlulioni' of  gold  chWridc  and  electric  ciirrcnU;  ut 
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a  density  a?  hiKh  «»  lOO  rtttiperc*  p«r  (quan-  fool  nxni  even  hic'i", 
throoKli  tfae  comiMne<l  iofluciicc  of  higher  tciii|>etature  and  atMci 
hytlnxtil'trir  The  electrolyle  u«d  if  ft  snlutinn  c'jnt:ii:iin(> 

iitiMiU  :;.'>  |(j  ^,'nn:imi-.»  of  goM  pcr  1111*.  mu:ii1iiiiii  il  at  :i  Uii:- 
p«rature  of  ttbuul  6H*>C.  (o  70  C  ,  witli  aliout  to  fxj  cubic 
MOtinietre*,  tcconling  to  the  current  den«ity,  <if  fuming  hydro-chloric 
acid  with  •  tpeciCic  erafity  of  119,  or,  initead,  21  (;tiunmes  or 
Minof  Mdinm  chloride  wwwwn  mU  per  litn>  Wken  kmUuih 
diiloiide  it  amployed,  the  •mimiit  itf  tli«  oompiHiiid  iildtil  dKniM  in 
every  cai«  W  limited  to  100  )>rsiurae>t  per  litre  of  electrolyte,  ttf  other- 
wiic  the  silver  chloride  present  would  )>c  dissolred  in  the  alkaline 
chloride  and  be  deposited  at  the  catltntle  with  »lir  psW,  thu-*  defeat- 
ing the  object  in  view.  Therefore  lli<  Jininuni  u(  mh1iii:ii  (  iilLri  li- 
in  the  "wjlution  ij  restricted  to  that  which  will  «ulli:e  tn  Mini  U.i- 
chl'-'riiii-'  cvnlvu'l  at  ihu  ca'.hudc. 

As  Dr.  Wobiwiil  vljiteo,  wIk-u  the  ttniperuturc  of  the  electrolyte 
and  the  ((uantity  of  hydrochloric  acid  (or  salt)  thtrcin  are  in  projver 
acoocd  with  the  dcu«ity  of  the  electric  curteut,  the  aiioJc  uo'<i,  pkti- 
aom,  paQtdiiiB  utd  tae  balk  «f  tb*  tomga  eoMtitMUto  oit  tJw  anode 
will  pm  into  Ui«  (Icirtrolyte  under  the  infloeBc*  of  Ui«  eleetrie 
cnircatk  The  mrtjor  portion  of  the  iriilium  and  other  nu'tnl^  of  the 
plutinilin  ;;ronp  remain  undisaolveil,  and  with  theae  the  i<ilver  is 
separated  as  folid  silver  chloride.  Sinulailv,  a  portion  of  the  tejvl  is 
separated  iu  the  form  of  lead  chloride  as  soon  a§  the  cluctrolyte 
b«com«*s  satniittfil  tl  rrewilb,  or  nearly  sn,  while  tlio  bismuth  is 
Kpanihj  I  in  lliii  loiiii  f  an  oiychloride  should  iheamo.int  ofhvdro- 
rHorio  li  id  priscul  l"-  inmlli'-ipnt  to  keep  it  disftilvtd.  The  above- 
•  ti  wril"  il  iofoluble  iiin  l.  wljirli  pamtcs  iind  readily  drops  off  the 
anode  in  small  ()iiiinli(iv»  at  a  time,  aloo  cuutauu  a  veiy  biuall  amount 
of  anodoieiif  ■adgold,  forauBg  nbout  lOjMrcaiil  of  the  wdg^of 
iko  anode  in  an  cxtraniety  lino  Mate  of  dirMon.  Ttio  pfMenoo  of 
thii  fpid  is  due  to  the  fact  lli^t  a  portion  uf  lliu  aiKMle  (fold  is  nt 
once  converted  into  protocbloridc  imttead  of  normal  chloride,  and 
the  protochloride  immedi«tely  after  forniHtiuu  i»  dccoinivi-.vl  into 
normal  <'hloride  an<l  tinely-divided  gold. 

While,  m  docribed,  a  porti  m  ft'  dip  snodt>  onnMitnent*  [-ft-M  over 
into  the  -  hi lion  and  a!i';:li' r  ]-jr'.i'.ti  ;-iiK>iili-^  m  the  form  of  an 
inaolubte  deposit,  ptirn  p  hi  ii  t  voliiiively  depoMled  at  thf  ra!h(«!»', 
even  from  solutiou"  oi  i oubtaialy  increasing  impurity  m  il  wiih 
currents  of  a  densily  at  1<>0  amiicres  per  stiuare  foot.  'I'lie  gold 
extracted  from  the  «luctrol|to  ot  Ina  tttkadm  » theiefofe  oonstantly 
replaced,  ihietly  by  gold  dlMoIred  at  Ao  anode,  and  in  part  by 
«i|Utv  itk-nt  <|ii.intit)es  of  other  meiala,  but  as  the  >iuantity  of  gdid 
dex»u>.'>itcil  .-It  the  cathode  corietpondu  in  part  with  the  •juantity  of 
silver,  lead  and  binmnth  converted  into  solid  chlorides,  tli«re  la  tk 
gradual  impoveriabiiient  of  the  electrolyte  in  ^d,  which  ia  KplMod 
by  the  addition  <if  a  s^'Hieient  quantity  of  gola  chloride. 

Thij  siiu  Itani  juj  .i  lumulation  of  foreign  coiutituvnts  m  the 
eliv'.rrlvtu  rioft  not  lirf.jtt  the  purity  of  <hf  RoM  dfpvailod,  even  if 

tbt'IH!  li  Ml  C.\C>J?»  i  lf  HUrh  iuifiUlir  u",  V.J  Inll^  ,i:    till!  [irupCr  UmoUat  of 

gold_  ia  present  in  the  eiecLroljte.  Iu  fact,  llitt  pr«»ruc«  of  these 
aieifn  omalitnantii  ia  avm  advantageona  to  the  dcjxMitioa  of  pure 
gold  at  tlio  otthode,  bteatiae  the  eompactnesi  of  the  deposit,  which  is 
very  bulky  from  pure  solution?,  especially  when  current*  of  high 
deo«ity  aie  employed,  increases  with  an  increase  in  the  imputiliea  in 
the  electrolyte  without  uflectiog  the  purity  of  the  depoiiteufald. 
.The  above-<lescrib«d  nictliud  of  extracting  ^dd  peroila  of  tke 
recovery  (from  lfii;:;;f-  c|UJHitiltci«  uf  .-.tioJi-  inBteri,if)>'' of  the  compara- 
tively smali   [HTl-.Mlt.l).;f   111    |ilrltillUlll   f  lltUI,."!   thl  r-'ilJ,  M  ill.  ll  ;iftcr 

the  preciptuaion  ol  the  goid  imy  I"-  iliixi ilv  n  :n\ered  in  the  form 
of  ammonio-platinicchlnride. 

Owing  to  the  high  value  of  the  ano<ie  riiuUiuii  and  of  the  nolntioi), 
aa  wall  aa  of  the  product  of  electrolyais,  it  is  a  Ivisable  to  refine 
within  tbe  ahoitett  poenble  time  aod  in  the  suialluat  poiuiUe  »pa«e. 
Accordingly  currents  of  the  hioboM'-KMibio  dtmitf  amd  oonmm- 
lively  Ihiu  anodes  an  employed.  With  an  UOdo  4ttolu.  tiicK  and 
«D  initial  current  density  ol  'IOam|ivre»  per  e<|uarc  foot,  the  anode 
will  he  so  far  cjii-tume  I  in  21  hour<<  tlitt  the  ri^tnuindcr,  about 
OOP  tfvilb  fif  the  nr:-iriiil  v,  i;;,.hf,  prpferably  re-ui«lted  atid  ii'ed  in 
iDkku)^:  I'l.  ^li  ;itiiiili  --,  'Vl.-  :i',':;ii.i.'s  .iTa  made  of  thin  rolled  pure 
^'i.lil  i  ll .  tri'! ytii  ivll  v  iiliMiiAi:,  .ml  iiiav  1«  of  the  MUie  Itngth  as  the 
;>ii:  .ill  -  liiit  I  .iir-i  ir  i.ilil  V  n  irr  .» i  f,  I.mmusl  they  lapidly  iiicrrnic  in  riu: 
HI  all  directions  under  tlie  ai.llon  of  the  electric  current,  the  deposit 
boinc  a  coherent  one,  tvui  with  ettneot  of  a  cumparaliv<;ly  high 
taililM  density.  Thin  ful  iiiablet  the  icfiDtr  to  yWe  the  tWctrodc^ 
indnao  proximity  to  <ach  other,  «ay  S^  m.  a|>art  witboot  dan^-^r  of 
ahott-dicaitii^  or  endangering  the  purity  of  the  ratbode  depotit. 
At  the  beginning  of  the  electrolytic  operation,  when  the  electrolyte 
is  yet  free  from  impurities  and  tht^  depo<!ited  gold  is  not  very  dome, 
the  elittrodcB  nnia  be  placed  further  apart  or  the  cathnde»  more 
frequently  chaujjtd. 

The  appar  icis  for  refining  gold  bullion  oouaists  of  a  tank  or  vc-a'cI 
made  ofpni  jlI.iiii,  s'.i  u.  ware,  or  oihcr  suitable  material,  upon  which 
)i»  arruij^'i  !  n  frame  of  wood,  carrying  the  two  cuuductin-.'  ulrip*  or 
bar-  "I  .",'|iiT  or  briw*,  to  which  the  cimar  l>ars  say  t.mt  m  iiiiuii.i.  r. 
41V  alleiiialelv  connected  by  mi-anfi  of  binding  po&t'.  A  oiiiitber  ot 
««6h  tanks  the  oloctmlet  .of  whigh  «e  ia  mnltipla  cticuit.  an 
al«:tri«any  couiKted  in  tcfia»,  and  Hit  enfl  lanlc<.wlt]i  tb»  nq(«tiTC 


iiii  l  pw'tive  [M  Vi>  iif  ,i  .Ivr.omo.  Aa  it  is  necessary  to  maintnin  (he 
I  l.-rtr>.lviv  n  un^liinii  Icvtl,  notwiUistanding  ita  loM  by  evap  Tstiou 
il'ii-  lij  lii'  itiri^;,  .'I  iY:-,'n';jir  r^mliiinini;  fresh  »!!».|-tm1  vtc  i»  ;irriiu^'i..d 
a*i.)V<_.  til/  ulri  Irulvlii-  liiiiks,  utnl  iir;)viil._il  -vk  :lli  a  ii. .rtu;il I v  >;l;;.sed 
lilliii.^  afM'i'lure.    Two  «  :kiiil  6,  lead  iVoiii  thi^  i^-avi  vuir,  pipe  a 

having  it«  outlet  >i.ligh;1v  li.  ]  ,w  the  surface  of  the  electrolyte  in 
the  tank,  while  6  is  a  sipiion-pipo  that  extimda  near  to  the  bottom 
of  tho  raenroir.  and  supoUes  liquid  to  iho  tufc  tlin  wrmt 
tho  lavcl  aiaica  buow  theotitletoif  |itpoa,  andallimairtOfniKttn 
same,  while  tlw  flow  of  iMnid  iMm  ilta  raamir  b  atoupod  dw 
moBicnt  the  level  of  tho  dcebdyto  baa  man  to  atal  tho  outlet  of  Uio 
pipe. 

'I  h^.  n  lu  r  11--- 1  iu  w,^»hiog  the  gold  dcposit«  and  the  residues  and 
lull ;,  wliicli  are  periodicilly  removed  from  Ih"?  t.wks,  can  be  placed 
i:i  the  rc^.'itrviiir  and  thus  returned   to  Ih-  ilixlnilvtc  without 
previously  concentrating  the  same,  as  tbi.s   i»  eifccled  by  tho 
cvaporatiao  of  the  hot  electrolyte  during  the  electrolytic  opcratioo. 
If  the  anode  matenol  contains  a  comMratively  great  quautitv  of 
silver,  the  anodo  aurEkeo  will  bo  cootad  tbcnwitlt  in  the  fornt  of  non- 
conducting ailtrer  diloride  that  doea  not  leadily  drop  olf,  thereby 
reducing  tliu  active  area  of  the  anoJe  and  giving  ri»e  to  the  evolu- 
lii)u«  of  gAFeou^  chlorine,  so  that  the  anode  wul  be  iuHUlHcientljr 
atla<'kcd,  and  the  gold  iu  solution  will  Ih;  precipitated.    In  electro- 
lv:<iiig  allocs  (if  this  kind  the  interruption  of  the  operation  by  the 
di-jKj!>ition  of  nihiT  rhioridi-  al  tho  anode  i>  rradity  avfij  led  by 
removal  of  the  ■  ).l  :i  It  incl.i.iiiially.  which  <.;.fr;iti.3ri  is  [.irf  irmed 
peiiudically,  the  frequency  dej>cndiog  upun   lli.j  fi- rceiita^*  of 
silver  iu  the  alloy  aii  l  the  den.sity  of  the  tl...  uic  current. 
Tiiia  also  a{tpliet  iu  cjse   bi«muih  ia  pretent  in  tlie  aUor. 
If  Ibe  lattei        contains  a  cooaidenUa  amennt  of  .lead,  the 
acid  lolntion  oecomea  rapidly  saturated  with  lead  ehloride,  and 
as  soon  a*  this  is  the  co-m;,  botl,  electrodes,  a.''  well  m  ^h>:'  lalornal 
surfaces  of  lhc>  tank.^  and  tlie  .surface  of  the  electrolvti-,  l  o  jino  ' 
cualed  with  crvBtals  of  Icid  chloride.    It  is  adviuUe,  in  order  to 
avuid  this  condition,  to  add  a  qnantity  of  free  concentrated  tulphurie 
a<-'id  to  the  eli'ctrolyte,  say,  equal  t"  the  ipuntity  of  frc«  IiviJrci- 
chloric  acid  prt^sent.    1'h:i  Uiid  iIilu  lorcu-  .iii  alni  vl.  iiii-iUilili? 
deposit  of  lead  vnlphato  i.n  the  aii'L.i.',  wluuh  hulplKiro  L,.r.iiuillv 
lirojifi  olf  or  i"  mi.'.  IjiiuiiMlly  itui'j'. cii. 

Tho  presrta  !>uliis  uf  the  electrolytic  rtliuing  indaatiy  in  the 
I'liitcd  Slates  and  its  great  aunuoaio  itnportauce  can  perhaps  beat  be 
appreciated  by  a  study  of  tho  earefally  compiled  tablet  given  on 
page  at9. 


ILBOXBKUIX  WOBKS  A<X»DMia. 


Southampton  Municipal  Electric  Supply  Works. 

It,  i.'j  gratifying  to  find  that  the  piiiiition  of  tlie  ikmthfimptoa 
uodertaking  \3  eti-adily  im|)rovinc!.  During  the  year  i  tided  at 
Mar(;lt  31  last  ailJiiional  liunp  connfclions  raistd  tho  total 
to  tho  eqnivnlent  of  :i.j,00o  8  c  p.  lampa,  or  77  per  cent,  above 
thti  pr('C<>-dii3g  y<'ftr.  The  year'.-i  oalput  shows  the  altil  greater 
advance  of  ncaily  !tl.i  per  cent. 

To  some  t^xtt^at  this  progress  ia,  no  doubt,  due  to  tho  Btarfc. 
ing  ot  tile  tramways  at  the  beginniog  of  laat  year,  but  tb« 
inlluenoe  of  tbe  tnoUon  load  was,  therefore,  only  ovei  thre« 
montba  of  Um  9wr. 

Tbo  managetnont  ebai^  ahow  aT^iroaoBidaiiUaiediioUoni 
and  to  a  most  aatisfaotory  v«l(ie.  Owing  aoltly  to  tbit  CMaS- 
sivo  fuel  nbugn  <tf  1-iOd.  par  oait*  tba  gnneralmg,  woTki,ikBd 
total  ooaU  •»  abore  tlw  afmgn  fai  mmiicipal  supply  statidaB 
of  aimiUtr  nagnitado.  Ths  olbMr  iteuia  o(  goienwiiit  OMio 
are  gaUafMtory,  especially  tbo  iUfll  of  wages  at  the  aUwn. 

N'otwithstandtng  a  considerable  reduction  in  the  average 
total  roveuac~-a  relatively  greater  reduction  than  that  in  tbo 
costs- tbo  nndertakiag  «xhibited,  for  Uwflcrt  UaM.  %  Mtjgkm 
for  the  year. 

Whitehavan  Municipal  Electric  Supply  Works. 

Although  tiie  reiiults  of  the  working  at  Whitehaven  during 
18!)[)-H)00  wero  less  brilliant  than  those  of  the  preceding 
year,  tho  general  poeitioii  of  the  undertaking  «M  faito  s^tiiu 
factory,  even  oonstdoriog  the  favourable  loalfiwlorof  I8-2pov 
cent,  which  characterised  the  load.  Ibe  generating  coite 
were  all  low,  notwithstanding  the  nitonl  and  material 
incr««9«  ia  ihe  fael  ehaige.  UaSoitanatdr,  the  diattUmttng 
coots  were  largely  incNMed,  ud  to  on  •bnamal  Trine,  that 
1  .ddng  the  works  and  .tote]  ooete  to  iigateo  pediem  aUghfly 
Hbove  the  everage.  Tliat  the  eonsani  ie  oo  •  gooci  noting  »> 
however,  evidiDnoed  by  the  financial rssults  whii£  aocraed  irith 
th^  a)odentl9  total  revenue  Irpm  all  mxtoit  of  VJd.  per  unit ' 
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Vmdtriakinj  Workii  tf  — 

JhN«  o/  Commeneemttmi  if  Aipp<fMB«w~s«« 


TEAR  INMB 


QUAKTITIBS- 

Dalti  g«ii«nt«d  ■ 

M  aOLO  (TOTAL)  ■ 

II   lold  to  conaamwt 

„    told  for  public  lighting,  fte,  

,,    DM<1  OD  work*  —  —  —  — 

nonaoLDnktar.iiAiir  oATAOitT  — — — 


SOUTHAMPTON. 

tdB  0 


SiiulbAinpliai' 


Oooaaetioiu  to  main*  In  B  e. p.  Ump« 

OAtiaBTornABTnis^.LAait 


OAFITAL- 
kVimum  (TOTAL) 

i(lMfaidfaut 
t  (TOTAL) 

I  (laeludiDg  Dabnton  ebMM)_»s—a>~ 
^D^^MT  TIT  uonfto  (TOTAL) 

KMKBTI  0>  MyPMTCTD  

'  XwdatndtariUUiifli 

Plant  wi«.MiiM'»MiwyM 


S6Me6 
1,616 

44,069 
lOK 

DiWtHowilli 
M 

240 

19,775 
25,000 
  800 


S-im  HBliBMiiB^Bmat 


mm 

^134,646' 

92,008 

48^806 

n-e 

tt««,tl6(a8e.|. :  ttio 

21.100 
780 


WHITEHAVEN. 


I  iupply  , 

meiera.  k«t  aBisM 

public  ^iKhtlng 

nla     lAinpi,  Ac.  . 


TMy. 

£S6,0e4 

£701 

£58,064 

£71  y 

S6.C6a 
&6.061 

7C  I 
701 

£6,064 

71-9 
719 

66,064 

70-1 

£6,061 

71-9 

lOMO 

1S7 

13,161 

U9 

cues* 

^  M'4 

Mun* 

lU 

1    - 14  3 

34.165" 

442 

806^64 
Il9,a63< 
86,601 
61,000 

n« 

190  kilowatt. 

438  tiilitl  (arv  BiKl  iiiv. 
141 

B 

6,5C0 
210 


268,208 
218,891 
1 26,437  " 
ya,457 

»4 

190  knowatu 

9  »rr,  457  glow 
190 
22,000 

em 

m 


tm  kilowatt 
eapwitj. 


Tim. 


easat  ^  £i38 

138 

19,068  9D8 


19,068 


TtAaL 


£5,999 

6,845 

loe 

20 
26 

£3.105 

i,m 

2,061 
1,293 

us 

«7 
162 
130 
88 
48 

3 


3 
911 

1;: 

.  .s ; 

516 
61 
01 

116' 


1418 

i,m 

wm 

1.786 

7.379 
9,497 
1.714 
-1.208' 


90-8 


469 
67S 

7-n 


8-61 

43-2 
8-16 
576 


T«Mi 

£28326~ 

£138 

28.926 

m 

138 

2B,M6 
Ml 

138 

lU 

uu 

U91 

67» 

lot 

1.921 

10,590 
9.5^9 
1,774 
5,011 

114 

9-14 
5C-4 
467 

8-44 

1  210 

TotaL 


inf^md  ______ 

or  SioUBg  Fnod  

Hal  htarMt  oa  loan*  (Ind.  Debaotura  chargu) .., 

(ALAHCI  rtbll  LAST  AOCOUHT  

(ALAMO!  AVAIlAJUrQKI»ITBaVTM»,«a.  


r  kOowmtt  aaiMMilf 
1  KILOWATT  OAPAOITT 


■madUora  per  8  0     lamp  capacity 
MTMUM  not  S  O.?.  LAHF  CAPAOITT  

Bimin  PBE  >-o.p.  LAMP  ooKnom  .__._ 
Priea  ebargad  for  lighting,  par  unit  __..,.„____ 


mm 

2^080 
1,454 


FWaMaold, 

TotaL 

PvnnHtolil 

1  5-434d. 

6-295d 
i  0<(98.L 

'  0-oiad. 

iM05*r 

9,403" 
168 
922 

4«)9dL 

4-28bd. 
0077d. 
04210. 

1  omi. 

'  ""«« 

owad. 

1  2812(L 

i-gesd. 

/••V'.'Jii. 
l-171d. 

»ia6a., 

04381- 

'  0-138d. 

0-llSd. 
0-C80*!. 

owed. 

£5.980 

4.897 

3,271 

434 

.'4-'' 
69 
80 

lUU 

«n>id.  \ 

»233d. 

-'■'<<t<<i. ' 

l-48fid. 

0-iaod. 
o«u. 

0-1^ 

0-O32.1. 
0-036.1. 
OOTGd. 

ODOU. 

,166 

007W.  ; 

0«tfd. 

1,033 

0471d 

O-USd. 

o-riod. 

0-467d. 
1  a066d. 
0«82d. 

1.  o-ioed. 

,%w 

637 
47 
74 

0-OS7i. 

0-280d. 
0«2M. 
0O34<l. 

0-068.1.  ' 

XlaMMB 

oapLMp'DM 

TutaL 

k>  mma 

4-23'; 

2-96 

2,055 

?.,jgi 

2*0% 
303 

filSl°,i 

'  1  ' 

TMaL  IPwultMld. 


£3,387 
1,863 
60 
1,448 
14 
98 

£1,763 
1,138 
.''?/ 
409 
78 
336* 
148 
8t 
S6 
26 

•tse 

177 

ao9 


I8S 
127 
6 
17 


3910d. 

21641 
0-068!l. 
lt>77il. 
0-01t>l. 
OOM  I. 

2060d. 
1672d. 

04760. 
ft08M. 

0-aoid. 

0-172d. 

0-06.>l, 

0-4  P-l- 
0-2060. 
0-343.1, 
O^TSd. 

oiesd. 

O-tlSd. 
0-1480. 

0O06d, 
0-020.1. 
00400. 


Tbtal. 

£3.851 

2.201 
66 

1,541 
26 
28 

£2.326 
1832 

637 
6(7 
380 

131 

.%■■) 
366 
4 

.IS7 
140 
Wib. 

12i 

.173 
282 
22 
SS 

5V 


iFVBBltlold 

I  41225dr 
2413d. 
I  0O6M. 
I  16000. 
I  ODSOd. 
00S1.L 

2560d. 
2010(1. 

0-6890. 
<H)73d. 
"  0^3Mt-, 
0-1440. 
OiU.id. 
03010. 
O^XMd. 
0424,1. 
0155.1. 
0-270d. 
OMM. 

0-lSii. 

aaood. 

00340. 
00380. 

0  036.1. 


SMa.'. 

-'-I'-" 


X  to  aiai- 


001 
6«S 

sie 

697 


411 

2-79;: 

162 

307 


Xatal. 


"807 
688 
697 
790 


X  to 


61«X 
Bi.  171. 70. 
£7.  lOi.  Od. 

t2a.6|0. 
ll.  9^d. 
6(.  0-id 

6a.  in  4  J.I. 

30. 


66-2% 
£7.  12a  Od. 
£3.101.  6«. 
4a.  1040. 

te.  7}d. 
30. 


£al%!^ 

SM.9i.BA, 

6a.  4(0. 
10b.  4d. 
8«.  ihi. 

60. 


■ODTBAMPTOV 

Ligiit  iiH'i  rowLTt  I, 

iiuuraucf.  sad  A  an 
OMvaad  ntiiint)!  r 
.  laaiia.  t  laclaiKe 


£20  p«T  arc  par  aniimil  <80  pf  lawp  par  ana,  jr 


604X 
£11.  li.  60. 
£U.6«.  7d. 
7b.  10. 
lU.  9d. 


KKV«tiRS-a  l.iclndpa  Ml.luo  |«t.l  Ml  purrbaw  wf  Saath>in|>Uia  Rlcclilc 
1  uDilirtnklPii.  '/ U«ir  uipcuded.   c  Inc^itOM  lllBcompmindMl  it*iap<lutr.  AJD 

tlilii  .-  .i  l«nl.>  I  (■■»iHt«'»w«!r..<iiil,»lil.  h  »Unr!»  »l  £l,l-»<  '  II) malimUBi 
pfi.i  1;  ir  Htit«>i|i<,ai!,  t«r>naum*iul  !)<!.  altar.  /  Tticlmn<'"(int«iiiU-«L«ul 
III.,  i.cH  l..r  tni'ttua  .-uptit/.  A  .titer  d<.liirlu«f  S!\  »»Krt  aud  i('|.ali> 


tt  inaicaia  (iWctrtral  t^ulfmat).  <  PoriK jMr.  '/udaoWlS.'ia*  m      *n  trw»»ar>.  ; 


UJ 
8d. 

40.  par  anit^ 

WaiTIRAVBH.-RBaARax  a  iv^iaMnt  •ori'l'  <•"•  '■"'■22 
IKMI .«  U?^otra«t ;  lb*  ■dIU  ■•■U  1/ '««"^ « "S^" I,","  "i?!! 
a».t  l»  l»M»^)(»«i  tr.l«.  6  Oacr  «»|i«iMl.d.  a  lacladt.  fcCjMIMte 
.oi.....r  .*  tniurauc  .  Th«aa  gtowlatipaata ><iii^««i*MjgL«« 
l-  .IB.  |i  lauipt  '  'M  <aU«a»t«»alnM'»«««l»»"i™ 
nalt  ol  damaiMI  p*i  annmp. 
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^^e  gfccfrtcian. 


■my  grldy.l!ilMWl»>M»{ : 
1, 2  A  3  SALISBURY  COURT,  FLEET  ST.,  LONDON 

nUphant:  M9  Holboro.  Tdrgmmt:  "ELacnucuji  VEwtrxm  lotfooH. 

It  LttUn  nlaiing  to  SukterifUc^i.  Ailvrrtitmtnti,  tmdotXtrbutiuntmatttn 
ihoiUi  bt  addrtittd  U>  lit  Pui:is>i/r  "Tin  EitCTKiciAN,"  SaJufri.rv-c£«r' 
FlHt-ttml.  Loniom.  E.C.  Cktqtm 
fmmH$  m  "Tn  Iuqrhuui* 
LtmUfi,  ami  In  crtutt-CeMi mU 
AU  SUhrUllitUn  to  t$  tUmmt  m 

All  Ittim  fof  i»i$rtkm  ia  *'Tn  baenMUIl,'  of  to%M»i%%  qiuiUtmt, 


f  and  Montf  OrJtrt  tiotUd  b*  iMdlt 


•Nid  t«  utmfani4i  by  tU  MMt       mIAwu  0/      ari/ff  oj  iviitnt*  of 
gooi  faitk.   No  nctici  wittlivir  is  takrn  0/ aumymotu  (ommmiMHoni, 
"Trb  ELtcmciAN"  ij  fnilitlud  nny  Frii^  wtcnumt,  i»  Urn*  for  tkt 
momlni  mtiU.   /I  <*  m  Mi«  •(  U«  nOmv  bcohatMs  ttfn^itt  M« 
JOMfim  M  PfUtf  awrafaf ,  mti  ttm  ^  obti^Mi  of  M  B 
StmnmAm;  or  Onafrtm  tht  PmiUtUnf  OJUtt,  «t  aiovt 
■liHlljiMWi  Hm    nil  lUtct  fof  Sabtciipttaaf  to  "Tki  ELtcruciAX* 
ueaiudcr>-        Yiab      Halv-Ybab    QoAmTUt  "l  Pom  free, 
tl^dm  Mi.lM.  ...  iai.M.   _  TI.M.     I-  pamMe 
Vidn  ...  Mi.O«.  —  iMiOC  _  JiaaawMib 
Nmp  Vthmu  tf"  THt  Elictxjc  I  AN  "  commmtt*  i*  AffU  mdtkkhm. 


"TBB  BLBCmciAN"  o/trt  t*ctpUimal  aiwnUagti  to  Aivttiiitri,  It  hM 
fey  bff  tt*  latcwl  atiwalAtfam  of  aay  bcUali  KiMiniaJ  paper,  uid 
ilmUtM  aU  om  Uu  WafM.  TM  sUUmunt  it  guarmUM, 

Aiima$*m4ut  Rta,  St.,  fanmMm  tffUitihit  to  tt«  ruMiMtr. 

Tkapk  AavtBTuMfBMTB  httniiiftr  w  «afn>a<  <wa«  ia»«  fiat*  tt«  Cjjki 
wrf  lator  tkaa  Filrti  Pffii  «a  niTMy.  SntmaUef  *Mfiri»f»imtkmml 
prim  tmi  aUtrtiumt  to  ((aaidVaf  o^NrMMaMitiMaflteia  AMuWaiflHlf 
^  WtdntsUy.    Wrsffir  Aivtrtlimmlltf  Wtkmi^  ■Offm'.  

tinfitid  up  h  0  ^.m.  on  TkuniUy, 

■IJECTRICAIi  BOOKS  AMD  FUBUOATIONS. 

AU  Bocki,  NiWifufrrs,  and  otktr  pubUeoUont  tarn  U  otirrU  iirttt  of 
The  Elect  KiciAN  "  Printing  and  PmbUsking  CtmfanjijLimiUd,  Tk* 
wtti  JkHOwn  ' '  ELEcraicLAM  "  Suilu  of  Standard  £l*ctrital  workt  at  prastmt 


toaMtof— 

luonii 


Bf  3. 


tuoa  Yociia,  Mm  UHl ad..tMallNa;  amu  111. 

m  vtvomv  vrun  to  mKHmri  eixLi  txrivs.  bt 

Umm.  R.  K.  C:  maXB       3  C.  H  Darbt.   Pr1e«  «•  me :  kbnad,  aiL  M. 

BUUoeuPKT  or  z  eat  litk&atubx  aid  suxAjunL  Bdittd 

to  C.  B.  a.  PBILLM  WtUiMilntrMliicthia-eBtiMlUMoa  o<OM«lMaT*btud 
MwjM  «ty  wM^  aaaa^wtwjWt  "J^uHmI  ■tola''a»lfca«' ' 

m  wratmaak  ais  m  iwnran.  nr  w.  o>  

^AMoSuh^Mt  or  riVLTi  ni  iLioxxie  utn  KAimi  «r  r>  a 

■onn  rown  aid  •XAXIW*.  By  B.  Tbbmur  Oambb.  M«a 

Iti.  M.,  Ml  fre*. 

■VBlIAXlix  CABLS  LATIBO  ABO  BBTAIKIB*.   Br  H.  D.  Waan- 

BC'll.   Mce  Iti.  M. ,  p«»  fr»t. 
BUCTKICAL  LABOAATOST  BOTBS  ABD  rOKBI  (Sl»B*ntErT  Esd 
AdTUOtd).  ArtxDi!<4ti7Dr.  J,  A.  rLuaaa,  ]f.A.,  r,B.8.  Mated  finleaUn 

QO  ■ppllc»tl!':i- 

BUOnOKAOlirriCTHXOBT.    ByOLivEBnEAViBina.   Toll.  Mo* 

-  lia.  U,  wilUrF*  1S<     Vvl  11     lnc*l».  M.  :  p-xt  frea,  lit. 
TBI  ALTXBtATE  CtTBiBU''  TBABirO&lIKS  It  TBZOBT  ABD 

PIUCTICE.      hi    Iir    J.  A.   tUMIIia.     VOL.    l.-TUB   INDUCTION  OF 
ELF.CTRIC  CI  HRKN  7-^.    Nkw  KlHTluS.    Prti'»  ISl  M  ,  l)._.|t  tTM.    VOL.  II.— 
THK  C  ^1I,I^A1^)N  ul' INDl  l-KU  (:ritRKNI>l.    Pr1.-«  12i- (Vt.,  po»t  f»», 
BLECTSIC  LAMFI  AHD  BLXCI'^'C  LIOHTIXa.  FroL  J.  A. 

ruouaa,  M.A.,  D.8a.,  r.ll.B.  HawKa.  loa.      oclsliul  UluUattoM,  ftta*  « 

VABBsno  nrownw  nr  nov      ommxBZAU.  b pni. 

f.  A.  ■una.  HA.  TUmadUm.  Pita*  10i.M..  port  taw ;  abnialUi. 
ItBRBIO  XOTITB  rOWXBi  BrA.T.aKiLL.  lO*.  6d.  port  baa. 
THB  AST  or  BLBCTBOLTTIO  IBTABATIOB  Or  MBTAtO  (Tkaaratlaal 

aad  PtmUo^^i  Dr.  OaoEOi  Ooks.  Prt»  ID*.  M. ,  pott  frM. 
r.  LXCTBO-CHBXItTBT.   Br  Dr.  QaoBoi  Gobb.   Prio*  3a.,  poat  (ra*. 

rBACnCALBOTXirOXZLXCTSJCALITVBBBIB.  ^A.X.KMnuT 
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TRACTION,  TELE3RAPH3.TEI.EPH0.1E8,  hO.     A.  C.  CUEIU  lUrWAEII, 

l.A      I. ..I,t:ii>rv  hni.e  .'.«  (»1  p.il(r». 

CA£BO>  HAJUI^O  rua  ALL  XLKCT&ICAL  FUBPOtXI.  Br  raABOIB 
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ruu.  oATMMUi  mr.  ran  on  wwuomm, 
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TOE  EtECTRIO  ARC.— B;  Mr*.  Atbtom.    Thli  work  It  In  Ih*  preai  kni 

will  cnnlAin  an  hiatorio&l  sketch  of  tha  aarly  •xperimeou  od  lha 
rlc.  tric  arc,  aa  we'.]  a<  lhi>  Lmjiortant  nmlta  of  racent  reaaarcli. 


FBJlCARr  BATTERIES.— A  work  oa  Ihli  mAgfK^  wiU  ihat^yba 

briogiiiK  tti«  \.h»jTy  and  practice  o{  fin  BtafllT  ByM^  V  C  ' 

The  UiAik  will  l)e  lul'.j-  illii»tr4'.<K!. 

BBOOBDABT   BATTERIZS.  — I'.j-   Iv,  J.  WAri.    Fully  lUuilrated.  ' 
AutW^  thk  wwk  wiUdeatbmfly  wittuha  ttocgjad 

battenei  or  aceumuUtoiri. 

"THE  ELBCTRICIAM  ■  WIREKAlf'S  POCKET  BOOI.— Edited  7. 
IUpmaii.  "  The  EtectrkUAD  "  CompaDr  will  abortlj  publiah 
 tha  Ha  at  ' 


>— VyDAJia 


i  y.  0.  BArxABb 


SPECIAL  NOTICE. 


NOW  NMOV—VoL  XLT.  at  "Tm 
bmndtialraiBaMtli-  I>rieal'h.6d..poakbMklfli.M.  M3mm»i,fim 

for  binding.   Price  2a.,  by  poit,  Sd. 

A  com]4et«  act  of  "TBI  ELBCTRiaAs"  (1878-1900)  oan  now  bainifM 
Tbeaa  aaU  ar«  T«ry  acaroe,  aod  early  kppUcatloD  aboald  be  mada. 


iHE  lUQfBOLmo  BBmna  or  hitilil 

To  jadn  b;  publiiibed  aoconnts  one  might  soppoEc  tbttmut 


mtHala  Bra  nfiiie>t  by  electrolysis.  The  insider  knows  better. 
Only  a  few  of  thorn  metal »  vhich  aro  of  industrial  importaoM 
can  be  remnnentiTelr  troBtod  bj  eleetioljtio  mothodt.  Bat 
those  Cew  yield  rieh  pioflfa  to  tbeiT  expihnten,  BBil  U  b  • 
matter  (or  regrot  that  tho  profU^  -ihoutd  Imve  goBBBliRMd.  b 
this  mantty  there  is  a  aiogle  industry  of  the  UaAiridthil 
even  nOdlyflonriflbbig.iiaBMljr,  tin  Totting  of  Mppor.  Bbv 
miliUy  may  be  jmlged  from  the  fact,  well  authenlicai«Ji 
that  a  iioled  user  of  copper,  whose  name  is  a  household  wold 
in  tho  malol  tndes,  aolemolj  Bad  noently  •zpreesed  fail 
opinion  that  pore  electrolytic  oopper  was  not  a  mfttonel  to  to 
encouraged,  and  that  he  lilted  the  Impure  product  oB  BUek 
ho  had  been  reared.  One  woni  1  have  thought  that  imparitiu, 
if  shown  to  be  neoeaaarj,  mi^ht  better  have  beea  added  ia 
regulated  amonat ! 

Xotwithstiiniling  tbat  tiL  cirolylio  methods  of  meUl  rcfiailf 
are  growing  cautiously,  slowly  aod  with  a  ratio  of  progreu 
ftfaiiH^'f*i«HP'**'»*'>*»fc«>'»  stagnationin  the  I'nitod  Kingdom, 
they  are  proceeding  apac«  elsewhere.  lo  the  United  States  o( 
America  at  the  present  time  nearly  half  the  total  «orM'< 
supply  of  copper  ii  saftned  electrolytioally.  Those  fat  profits 
arising  tnm  the  raemBiy  of  the  praoions  melab  feim  erode 
copper  wbioh  B«ed  to  ddighl  tho  Eun^aaii  BOMlter  wfaea  Ul 
American  fHood  was  ingenuous  enough  tO  ihip  his  malto 
here,  have  dtoappaaced,  hut  tbej  have  not  eeiMd  to  be ;  tbif 
an  pooohed  ooue  degnes  Ivlher  met.  Tboee  who  are 
anxio  in  to  hear  the  truth  of  the  matter  cannot  do  betitf 
thau  read  the  article  by  Mr.  Titus  Ui.kk,  transcribed  into  twr 
pages  this  week.  There  is  no  pbiloeophiaing  in  this  Paper;  it 
U  a  aober  praaaio  lecoid  of  faot,  and  a  stodj  of  ito  Biain  heads 

may  be  eoauBeaded  to  the  enqninr.    Pride  of  phM  b 

properly  g^von  to  the  rcfinioK  of  copper.  .Kt  the  present 
moment  211,000  tons  of  copper  per  ycur  ai«  ekclrolyticftl'j 
refined  in  the  United  SUtes;  from  this  r.MOi'.o  1  a?,  of 
ailTar  aad  174,00002.  of  gold  ate  won.  Twenty  yw^  ^ 
•kMBt  bH  tUi  iraeioai  Biotal  wib  ignored,  aod  tha  copper  of 
that  am  contabiiog  Iti  ynportton  is  faUUIbi  mbX  m 
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WtexcitiDg  ends  as  fireboxes,  steam  pipes,  brewers'  yais,  and 
katUea,  uneonBoiou.-i  of  its  etored  vealtb.  The  processes  of 
oogptir  ndnlBg  hare  long  Binoa  passed  the  stage  of  tml;  a 
faddqr  nns  m  imootti^  and  on  liaes  as  veil  known  u  those 
of  a  flotlon  mlD.  80  mneh  erode  metal  of  a  certain  grade  is 
tupplied,  GO  much  current  is  administered  and  as  a  result  so 
mnoh  refined  metal  is  turned  oat.  The  eost  of  ^wer  ia 
ineonaidenlila ;  1,000  H.r.,  whMi  b  »  kagakUe  in  deeteo- 
lytic  proecsses,  will  produce  15,000  tons  of  copper  per  year. 
It  ia  interesting  to  note  that  the  so-called  "Heries"  system, 
wUah  oonsiats  in  making  intinmediate  electrodes  nnoonneotcd 
iritli  tlie  main  leads,  anode  and  cathode  on  alteniata  fMsa,  is 
meognbed  now  ai  of  ttmiMfleopoaoa  utility.  Itbepnifram 
t\  mistake  and  has  found  its  own  levfl.  Them  is  a  continuous 
improvement  of  the  crude  copper  which  siiould  encourage  the 
dry  smelter.  He,  poor  man !  may  be  profitably  oeenpied  no 
in  Mfining  otqppeor  Im  iHMa  minlf  baUvrad,  Imt  in  fnfiii^ 
ntv  nwtsrial  ftv  the  nia  of  die  eltoMlytio  reflnar;  flte 
donkif  work  shall  be  bis. 

Bit  ilttMngh  ooppat  ia  piopady  daoU  with  at  the  beginning 
naaataoawlengttiinlfr.  Uui^  Paper,lmluMnol  faileato 

refer  to  other  largo  refining  industries.  Silver  is  trcatc<]  in 
great  quantity  and  'ntth  complete  success  by  the  Moebius 
process.  As  far  as  we  know  nothing  of  the  kind  is  attempted 
here.  It  can  hardly  be  doobted  that  London,  the  home  of 
tbo  pvMfaniB  nelal  teade,  oootslni  many  woAm  oeoopiad  b 
separating  silver  from  baser  or  more  precious  metals  ;  if  this 
be  granted,  in  it  not  lamentable  tliat  the  cumbrous  and  old- 
fwliioned  boilings  with  nitric  or  sulphuric  acid  sbonld  be 
eoDttnnad  when  an  elegant,  exact  and  economical  ftoamm, 
pcofsd  in  Hb  working  on  a  mbetantial  seale,  is  ready  to  handt 
Gold  is  equally  riasily  trcft'e^l,  bit  h-  re  must  be  given  a  word 
of  warning.  Gold  electrically  refined  is  not  pirticularly  pure. 
Belialile  analyses  have  shown  that  it  may  contain  as  muoli  as 
0*00  pw  oant*  of  inpui^.  vluoh  is  a  serious  matter  in  gold, 
not  M  nraoh  tor  tbetoM  of  vatne,  though  this  is  appreciable, 
but  because  of  the  modiSc4ition  of  the  properties  of  the  metal. 
80  it  may  be  that  our  elcctrolytio  nfioers  hava  still  some- 
thing to  leam  here.  Hoatmelaneholyiatlwaowaflinlniakal 
refining  h'la  lipnn  styppcl  ;  it  is  scarcely  creilible,  eoupiJerinjy 
the  Bubetauti&I  naLuntl  advanta^'os  of  an  ()icctrolyt.iD  process 
for  nickel  and  the  good  progress  wbiah  had  b««n  made 
in  ita.  waHsation.  It  will  be  obaarred,  if  we  may  retain 
io  owr  opening  eentcneee.  that  tibo  aneoeaa  of  dootiollytie 

refining  is  as  restricted  &s  it  is  conspicuous,  Ho  one 
cognisant  af  inetftllurgy,  in  the  present  state  of  oorlcnowledge, 
would  expect  to  refine  lead,  zinc  or  iron  olootrolytioally. 
AntimoBiy  ia  in  tba dafaatnUa  land;  indoattialiy  it  ic,  in  any 
tarn,  ina^pnHioant.  Tin  haa  a  Iwllar  eiuiiea.  When  Oie 
WIBllHf  of  commerdal  metals  is  counted  iin<1  the  import 
■MO  of  these  met&la  is  appraised,  we  see  clearly  enough,  first, 
Ihal  of  tiie  number  a  considerable  fraction  has  already  come 
wifldn  tha  dominiim  of  the  alectcoehemist ;  aeeond^,  that 
fia  haa  yet  a  world  to  oonqaer.  Many  who  have  beon 
impressed  by  the  variety  of  new  processes  for  insignificant 
improvomentii  in  t)ie  refining  of  metals  almost  unknown,  who 
liave  seen  tbe^o  fail,  and  have  conceived  a  distrust  of  the 
whole  afiair,  may  be  reatoced  to  tenhninal  aanilj  by  an 
axandnation  of  the  Paper  whleih  haa  aenrad  na  aa  a  text.  If 
there  be  any  metal  refiner  wlm  dues  ns  the  honour  of  reading 
oar  comments,  bo  may  bo  induced  to  remove  the  reproach 
that  wo  English  people  are  the  slowest  of  indostrial  00m- 
mvnitiM  to  adopt  and  adapt  the  t'nT'''*||ff  of  sound  Mianoa. 
U«ltt  tha.  xotenor  comM  wt  mnt  M  «t  IIn  M  of 
InimflMilio  CbmaUtlai 


OBmrART. 


ELISHA  GRAY. 

We  greatly  regret  to  announce  the  sudden  death  of 
Pr.  Klifha  Gray,  at  the  age  of  06  years.  His  death  took 
place  on  the  I'lst  ult.,  at  Newtonville,  Mass.,  I'.S.,  and 
removes  from  the  ranks  of  the  electrical  profossion  an  inventor 
and  scientist  of  exceptional  abiUty.  We  learti  tliH  following 
particulars  of  hi.-i  death  from  an  American  conccmporary : 
He  had  been  in  Boston  for  some  time  pa.'it,  pursuing  his  work 
in  marine  signalling  and  telephony  with  Mr.  A.  J.  Mundy, 
and  was  visiting  at  Newtonville.  On  the  day  tiefore  his  death 
he  oompUined  of  a  chill,  and  consolted  a  doctor.  He  dropped 
dead  on  Monday,  Jan.  21st,  his  complaint  being  stated  as  nea< 
ralgia  of  the  heaiet. 

Elisha  Gray  was  bom  at  Bamesville,  Ohio,  U.S.A.,  on 
Angnst  2,  1885.   In  his  early  life  he  was  a  carpenter's 
apprentioe,  and  ieamed  boat-bnUding  and  Uadnmithmg,  and 
doling  this  time  he  BtndiedphyrigdaaiMat.  AlAosMofSl 
he  oonuneooed  to  study  at  Obedta Onllsn, irtw hsgowMl 
five  yean  to  working  at  physics.   His  iist  famuttM,  al  thi 
age  of  about  80,  was  his  antomatio  aalf-adjnsting  Wagnyh 
triay,  which  was  aoon  followed  by  a  telegraphic  suttm  and 
annunciator  for  liotels,  a  private  telegraph  line  printer,  and  a 
telegraphic  repeater.  Since  that  time  he  has  taken  out  nearly 
50  patents,  mostly  doiliu;,'  with  teK'graphic  and  ttjiflphoaio 
apparatua.    Tbt  princ'i  iil  of  ihese  include  liis  printing  tele- 
graph system,  his  harmoui;  ulcgrapb,  the  telephone,  and  the 
telautograph.    In  conjunction  with  Mr.  E.  M.  Barton  ho 
organised  the  firm  of  Gray  and  JSarton,  out  of  which  sprang 
the  Wustern    Klectrio  Vo.    Febrnary  1  I,    187G,   was  an 
important  day  in  the  lifo  of  Prof.  Gray,  fur  on  that  day  he 
filed  a  patent  caveat  at  Washington  for  an  invention  "  For 
Transmitting  Vocal  Sounds  'i'elegraphically."  Almost  simul- 
taneously I'rof.  Graham  Bell  made  his  invention  of  tha 
telephone,  and  it  seems  probable  that  the  controversy  which  - 
has  been  started  as  to  the  priority  of  this  invention  will  be 
both  fierce  and  prolonged.   It  has  been  alleged  that  one  of 
the  patent  examiners  named  Wilbur  imtrayed  tha  toortt  of 
Gray'a  patent  qMtettOD  both  tu  Piof.  fiell  and  lo 
bis  attonm  far  •  mam  oooaideiation.  On  this  oaatn>> 
versy  ProK  Qnj  JubmIT Is  laportad  to  haso  mada  ttis, 
following  statemaoi :  "In  tha  matter  of  the  taiHilHB%  I 
sboold  first  pUtoe  thamanatthahaadofOMUrt  wholi- 
covered  fint  the  principle  and  method  of  operation.  It  lies 
between  Bell  and  myself.   I  first  described  it  in  my  caveat. 
Bell  first  made  it  a  few  days  after  the  filing  of  my  description. 
I  then  gave  it  to  him,  because  he  first  made  tt^  but  now  I  have  - 
evidence  which  con'.  in:'i  s  ihr  '  .    n  /  a  ■l.  nl.t  that  Isiiowed  him 
how.    The  public  J  jts  iiol  j.uow  ibis  aa  I  do,  and  1,  thereTore, 
do  not  expect  a  vtriliot  in  my  favour." 

Prof.  Gray,  in  aJJitiou  to  Laving  been  elected  a  member  of 
the  Faculty  of  Oberlin  College,  wa?,  in  1878,  honoured  at  tho 
Paris  Exhibition  with  the  Legion  of  Honour.  In  lb93  he 
was  chairman  of  tho  World's  i  onr^rcss  of  Electricians  at 
Chicago.  As  an  author  he  is  cbielly  known  by  his  popular 
work  on  electricity,  but  he  also  contributed  papers  Oft  tslo- 
phonio  and  other  subjects  to  scientific  societies. 


Utilisation  of  Furnace  Gas  in  Germany.— Vice-Consul- 
General  Ilanaaer,  of  I'rankfort,  states  that  on  October  30 
last  25  representatives  of  the  largest  iron  works  in  France  and 
Belgium  visited  the  Ilorde  Mining  and  Rolling  MiHa  Aasooia- 
tion,  at  Hiifda,  near  Dortmund,  Prussia,  to  inspect  the 
electrical  oentml  station  for  utilising  the  gas  coming  from  the 
months  o(  IninMSS.  Ttiis  plant,  when  tolly  aouplatad,  will 
ropiKssnt  sliont-6,400  h.v.  At  present,  thiss  twin  saoton  ol 
the  OcohelhaOser  type  are  ran  by  faraaoo  gas  to  iMsrais  siio» 
trio  onrrent  for  supplying  power  and  HgU  far  ue  RunUHin 
rolling  mills.  A  fourth  motor  of  600  H.P.,  and  foor  othera  of 
1,000  u,i>.  each  are  now  in  process  of  oonstrnclion  to  serve 
like  paiposts. 
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TBI  AUSTRALIAN  COMMOHWULTH 

CELEBRATIONS. 

(bt  mm  spRriAi.  rOimtHPOvbBHT.) 

TIjh  loaugaralion  with  tlie  N'u'.v  L'ciitury  of  the  ii'.  w  nation 
in  the  Soutb«ru  anna  wtto-  htiralticd  by  u  gurgeous  display,  ia 
vhich  electriuity  naturally  took  a  prominent  part.  The  illu- 
mination of  the  streets,  parks,  (hardens  and  public  luiililini'i* 
i)f  .S_\ilaey  daring  tho  New  "i  tar  week  attracted  largo  i-rowda 
and  formed  a  distinct  feature  in  tbo  celebrations.  It  was 
carried  out  by  means  of  some  18,000  incandescent  lamps 
of  8  cp.  each  and  \35  arcs.  Tbeae  vere  distributad  a> 
foDom:  Tbe  beds  of  the  BoUnlo  OardenH  veto  picked 
ont  by  means  of  0,000  coloured  lampR,  vrhich  gave  a  very 
striking  effect.  The  gardens  could  thus  be  thrown  open 
to  the  pobUe  both,  d*;  and  alffiA.  The  Oomein,  irtueh  ha^ 
vwnlb  to  depend  ooafbw  flieheiiin  gM  hmpi,  vm aUtse 
iritb  8V  am  amaced  ia  enmn  «f  flw  eaeli  on  tall  saaeta 
nund  Um  eeotnl  gieat  aqaaiv  ia  wUeb  Um  Ooatiaeatal 
entaitainmente  were  held.  Hjde  Park  ma  aiadlarlr  iilanii- 
nated  vith  13  crowns  of  foor  ares  each.  Qaeen  Victoria's 
statae,  at  the  head  of  Macquarie-strcct,  wah  cunopicJ  Iv 
2,000  incandescenta  festooiud  from  a  central  polu  u  tbti 
pavements.  Thence  a  long  pcr^poctis  u  cf  _'_  traosoms,  with 
7-2  red-whitfrand-bluc  lamps,  cttfritii  one  down  Macquaric 
street,  pa^t  ParHamont  Ilouso  and  the  I'olanic  (ianl«ti.H  to 
Govnrntiji lit.  Ilfiuse  guie,  the  arch  over  which  o&rriod 
iUO  lamps,  un  the  uthcr  siJu  of  the  ;.Lr«t't  ibe  Treasury 
ofliws  w(-r(>  picki  d  c  ut  with  i>00  lamps,  and  the:  Public  Works 
bnilJiiiga  with  I.f.HHi,  of  which  400  were  in  ii  liir^jn  crown 
which  surmounted  ihf  clomc.  Thp  Cnstoma  iluoso,  on 
Circular  Quay,  was  very  cUuctivcly  dicurated  with  1,000 
■  lamps,  giving  an  ei>iHici«ity  good  effect  when  viewed  from  tho 
hmta  in  tho  harbour  or  from  NorUi  8bon.  f  ho  Post  UfBcc, 
which  is  always  to  tbe  fore  on  such  occasions  meaUsM  with 
1,000  lamps,  in  various  devices,  and  Martfn  Plaoe  was 
decorated  with  14  transoms  of  71  lamps  each. 

ThePoatOihalf||;hting  was  carrinl  out  withoat  diffienlty 
from  thttr  permneiit  Uohtiag  plant,  eooaiatiiiff  of  two 
WIUaiii-lMeDMiu  Hti.  aad  oaa^tia  ~ 


i-OerUkoit  eett'eapahlo  of 
oiviDf  tn  all  l,tOO  aaipecfa  aC  110  volts,  of  thi  ?  soOMopcna 
w  the  oBOkl  naidBiim  hwd,  and  1  — 


1,000  umpr  rcs  wen  thtn 
easily  provided  Cm  the  deooiationa  by  reducing  the  interior 
lighting  a  little.  Tbe  remainder  of  tbe  public  lighting  was 
carried  out  from  four  tompoi»rj  stations  c<]iit!iining  i^ome 
SOOkw.  of  plant,  which,  during  the  wci  k'.s  fe.itiviti. was  taxed 
to  its  iitnio^"t.  These  stations  weru  put  down  Ijy  the  Public 
Worli.'i  1 'Biuirliiieni,  uudur  thu  dirticUou  of  Mr,  Thomas  Raw, 
and  arc  marvels  of  rapid  and  ingeniou.'^  work .  Within  a 
ujontl.  i)f  the  celebrotiona  tbe  sites  of  tnuii  wiro  bare 
grouLid.  The  largt.'t  i;i  in  tlit>  liotanic  CurJeus.  l-'ive 
of  tbe  r:iih\.iy  iccumotiv<;  boilers  Wi.re  di.^ujountod  from 
Ihoir  fraiiics  and  in-talled  here.  The  main  ;:;LUcratiiig  unit 
is  one  of  Um  \\  illini.s.SSienicng  2,000  ampere  units  sent  OUt  a 
few  yciira  baek  to  tho  uiifortuiiati'  Coekk-  (_'reek  works.  In 
addiiii  'ii  n  .MuL^hiill  llin.  by  ijoiu.  single  Cylinder  horizontal 
engnin  btltcd  to  a  :!jO  auiptr,;  I  10-volt  Mather  and  Piatt 
dynamo  aud  two  16tu.  by  atiin.  Lancashire  bori;;ontal  engines 
Iwlted  to  a  (i^  in.  countershaft  from  wliich  a  variety  of  rmall 
machines  were  driven,  which,  though  they  constitntod  quite 
a  museum  of  antiquities,  did  (heir  work  well.  These  incloded 
five  26- light  Brush  scries  arc  machines  for  the  DoomIo  and 
Hyde  Park  lights,  the  remainder  being  on  the  110-Volt 
incaadeaceat  eimilu  ia  the  Botanio  Oatdeaa  aad  Uaeqaada- 
ttmt.  Wifhtii  tern  neekt  ol  tta  aianpMoii  thia  apot  bad 
beaa  uaed  aa  a  potHag  bed,  and  in  that  Una  heavy  oonerete 
toaadationa  8ft.  deep  bad  been  pat  in  aad  tlie  plant  erected 
— tbe  large  set  alone  weighing  28  tons.  The  steam  pipes  are 
serened  logetlier  at  the  joints  and  the  exhaust  pipes  are  of 
galvanised  iron,  and  yet  there  is  not  a  le:>k  vi  ible  at  1001b. 
pressure  Kxhaust  heaters  and  Wonhiiigtou  ftM.d  pumps  are 
employ  1 

Tbekiv.ir  part  of  Macquarie-tsUcLt  auA  liir  public  buiidiuii^a 
tire  supplied  from  a  small  .station  ct ut.uuiny  a  (lire(.:t  enupUd 
Wufelinghoiuts  uvi  giving  2C0  amperes  and  a  Kaworth 
Univenal  mgina  belted  to  a  llathaf  and  Piatt  dynaaw  to 


keep  them  running  tlirough  the  .slorm.  The  expcinw,  of 
course,  has  been  heavy,  aa  most  of  the  work  N\fts  cirric-d  out 
by  working  three  ahifts  in  order  to  get  it  into  the  alloled 
time,  but  the  restttt  ftnowd  the  BM»t  atrikinf  tealna  of  tha 
great  celebrations. 

Private  illuminationti  also  ubould  not  bo  forgotten,  maay 
good  de^-ices  being  picked  ont  in  inaaadeaoent  lamps.  In  the 
harbour  tho  festooning  from  mattheid  to  ataathead  of  the 
UM  s  "  Uowe"  and  *'QiOMer  Kniiniat  *'  waa  partiaaladf 

:;lri  king. 

ELfiCIBlCAL  OSCILLATIONS  AHD  KLK^BIC 
WAVES.* 


at  NL  J.  A.  naKiao,  ka., 

IC'}ntiniift'  firm  pn^f  ViS.) 

Cousider  the  cose  o(  a  cyiioder  of  iron  pLaced  parallel  Ui  Uiit  lim- 
of  Ilux  in  a  uniform  magnetie  field  due,  »j,  to  a  solenoid  traTl^T!«d 
by  a  current.  If  wa  cuppose  the  iron  suditealY  introduced  iato  the 
vhUhoi  field,  the  Ana  begins  te  peaetnte  jale  it  tbcongk  ft*  mfae* 
•ad,  eft  to  »p««k,  soaka  num  or  leas  dowly  into  Ibe  niata.  Very 
elegaot  deawnitBttionsof  tbii  fact  were  given  by  cxpcrimcot<  (hoHa 
by  Dr.  J.  Hfl^pkbHoa  and  Prof.  E.  Wilaon,  for  the  fir^t  tine,  in 
tliis  room  aomeyrara  agu.!  It  was  then  shown  eipeilmcutjllr tliiT 
l\iv  application  of  a  magnetiting  force  to  a  cylinder  of  iruii  r- .^uUi-l 
:ti  thi>  s.lo»-  propagBSion  of  the  magnetic  Hux  into  the  iron  ifuin  ttie 
s  iili  "'  imvApl'.  an  "i  ii  w  iis  pointed  out  that  the  time  rc<piiroil  to 
Mtoblish  Ihi  piu'  iicii'ly  -Itaily  nr  unifortii  stale  of  flux  in  the  inio 
varidl  a*  tin  j<|U!ir.'  ul  tlm  diiiuiel.  r  tin  i  ylinder.  fleacc  it 
fiiUowa  that  it  the  cylinder  of  irou,  or  any  utlier  conductor,  i*  pL*<)(d 


iwuetntes  to  the  eenin  of  the  ntau  or  metsl  if  ita  diameter  BUteat 

a  certain  v«lue.  The  alternation  of  iiiif(netic  fores  results  io  tbe 
liiu,  to  to  »p«ak,  bein^  recdlod  1>efore  it  ha»  time  to  ejtablidi  itieU 
throughuu;  the  whole  maM  of  tbe  metal.  A  jirecii«ly  timilir 
lakes  place,  a»  every  electrician  knowa,  wlieo  an  alternating  I'k  ir" 
motive  force  i»  appl't'd  to  eBtiiMish  an  altprii.ilinf;  cnrreTil  in  ti  i  y];u- 
drical  conductor.  binliT  tlie(>«  i-in'uni.t.inci's  tlio  current  iii-'v^r 
penetrate.^  beyond  a  fettaia  i.-iith  iiil.n  thp  n.sjtal,  aad  tbu  skmiiia^ 
tM  it  ii>  »ometinie!i  r;i!le-bo;<r.nH  the  resiAUucp  of  a  conductor  to  periodic 
currents  to  be  Rrealcr  ikin  iu  reautanoe  la  contiauoos  or  uararyisg 
cnrrats.  Lord  Itay  leigh,  some  vesr*  ago,  oava  two  famnheeiMlaV 
isg  the  effective  reatitance  ( R<)  and  tbe  eoeetlve  ladoetaaee  {V)  ftf 
nuitof  length  of  acircnlareeetion  wire  when  traversed  byaii  altemitmg 
current  of  known  freiiuoncy.t  Ijord  Kelvin  has  also  provided  na  witlis 
formube  from  which  the  reaii'jiuct  uf  copper  wires  of  knowu  diameter 
for  altomating  currents  of  stated  fi  e  ;ucncy  can  be  calculated.!  Tbe 
figures  in  Table  II  cbow  the  nktive  naiataDca  of  ooiiiier  wiiei  » 
TiirioUB  diauictet-  under  pariadio  altUMtinf  ^BtMBottta  foM 
having  a  fic^ueucy  of  ICKX 


Stiwidid 

fVrthiwil  ^~ 

to  ehnt  per  liXX);*!*.  to' 

eabte. 

arte  fa  sq.!!!.! 

(.timtinuou.- 

Allerruliiij;  coi  iwiu  of 

eumnla. 

1    Irei|uai9y  100  i>«rss8. 

■5  18 

00126 

r974 

1-974 

7  16 

00025  ' 

iioe 

1100  . 

7  14 

00361 

0712 

,  0712 

19  18 

00351 

0-712 

!  0712 

19  16 

00624 

0401 

■'     ■-  0-401 

19,14 

00373 

0-257 

19  12 

0-1645 

o-us 

■      '  ■       0-155  . 

19,10 

O^KO 

0100 

0-lOM 

37  16 

01Z27 

C20^ 

O2041 

37, 14 

01913 

0  131 

•  013M 

3712 

03235 

0  rr77 

!  0-Ofll 

37  10 

0'4S05 

OOSl 

!  0067 

61.14 

0il86  , 

0  078 

;  0^068 

6iyi8 

0KH6  ' 

0«t6 

<Mn 

61/10 

mx/i 

wm 

9t  IS 

0*554 

0-08fJ5 

0<WS8 

91  12 

0«111 

0O305 

OtW91 

91,  U 

KIOOO 

0-0250 

00360 

•  Cntiti.t  li  ctuie  ■telivftt'l  U  fui  c  th«  S-«  Irly  i>f  XrU.  Ni>v*liil«'  26. 1900. 
f  ./oiiriui/ "f  lh«  InMiiuliou  u(  KlMlriral 'Koitiiieei--.  V'lL  XXIV.,  loBfi. 

1  U>rd  lUjkifth  Jii  "Tl,"  ^-If  Ii,  :u  :  ru,1  Kasistaae*  of  SWM 
'  .ii.iuct..r<.,"  I'kil.  il„j  ,  M.y,  iitjri,  (.3^p.  J.  A.FlMataS',"!"* 
AUeiuate  Current  Trnniforrasr,"  Vol.  1.,  p.  294. 

%  Fr«sU(iitM»d4n«totlMljiititntian«fCb(WfidEBaiM(r<^  V..>I.X\  Ift. 

ISagi,  «SI«etri«ity,  XCme,  uA  Aiwlmbb  HattH- " ;  d*o  "  UuIk^uiX'^ 
•Ml  nviieal  Baptivb''  V«L  Id,  pw««ll  a  ie(^, See  alia  Ji>  Oiw. "  A)f|"'* 
■  Xeaearsmate  ia  Btietilifty  an*!  Xa^wtim;''  Vel  11^  I^•T^£|  ^ 
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When  wc  «r«  draliog  with  alt«nwUng  current*  of  very  high  fre- 
qneiiey,  ruch  as  thoM  which  cotMtiluli^  electrical  oacillationa,  lyirJ 

RavWgh'*  fwnuU  for  i1h_'  i  ITertii'i'  wistamt  takes  n  very  fimjile 
form  ill  tlic  tnw  Ol  ruuiiJ,  i^;rrii(^lil.,  .t  inTnly  (■•.r.ii^ht  oir.-iii  tor?.  Il 
R  i«  tb«  lru«  nhiiiic  retiistaiice  of  the  conductor  under  continnoua 
ctirrcnt*,  and  K'  is  th«  •SHllmeiiMuoe  br  aUmntiag  cnmaM  of 
fiBqueiiicy  n,  then —   

wbeif  /  iA  tlif  (length  of  the  omi  iiii't'  T  and  fi  the  pBrinfiibilily  of  the 
iiMtemI  of  which  it  it  nnle  ;  It  the  condoctivity  and  S  liio  wc- 
ti'ifial  ari-Ji  ;  hence  ths  effectirf  resiitAn'"ff  yuriea  as  thBtu  mre  rmjt 
of  the  frr  jueiicy. 
Take  the  case  ot  •  copper  cooducUr  I  wj.  cm.  in  mi^tism  convejia^ 
hftvim  •  fnqueney  of  s  aillim.    Than  it^l  and 


«=10»  and  R"R  =  V78 


bat  R,  I-l,»no  C.G.9.  nnit*. 


Unw  the  R«ut*oc«  to  electric  o«cillatiooa  of  thin  frerinency  is  4t 
tioM  that  for  ocmtinDous  currents.  AIm*,  l<ord  Hwleitjh  showed  that 
Ibr  virr  npU  aidUatioin  tha  cffMliTe  iodtictama'lL'j  of  «  condactor 

can  1w  expnand  in  (k«  trnn  L*^  A-t-^  wVeie  11*  la  the  elllftctire 

reoisbince  for  the  -.mh-  Ircipifii-.v,  ami  A  is  a  (ju^ntitv  which  ilvpcu.ls 
on  thfi  i;«>r,m»>trii:al  torni  nt'  ths  circuit,  hat  not  on  ita  n: ••i:-taiici\ 
Ilenue  it  clear  tinu  I  he  ;n<hKt«nce  decroaaci  as  the  frL:]UL>acv 
iocn^ici^  Thi»  uonc^iilialiuu  of  an  alternating;  carrent  at  the  auTlau 
of  a  conductor,  or  ao-called  tkin  tfl'd  is  very  inaikvd  in  the  caw  of 
the  magnetic  nielali  even  for  (|nite  low  frequencies.  In  the ca^c  of  an 
ittBnite  Hale  plate  of  tMckoMa  tt,  ttamtMa  hj  an  ultemaliog  current 
of  frcmtency  n,  in  a  dfMlioil  panaiai  ta  the  plane  of  tli«  pktp,  I'roC 
J.  J.  ThouHon  has  shown  that  the  current  amplitude  decreasua  from 
the  surface  inwards  in  geometrical  progreaaion  as  the  distance  from 
the  BTirfact!  incrcSBca  in  iirillimetic  ]>ro^rc5?[on.  Also,  if  r  be  thv 
Jistacce  nf  any  point  Irom  the  i.irfiiof,  Ihc  rate  at  which  the 

maximum  value*  of  the  allernatiog  current  ai  raccMUft  poinlf, 
lakaa  iiiwda  rtoia  the  loifaea,  deeiy  la  MamiiiMil  kgr  i  dmtag 

totter  =  fa  v'*'" 
p 

resistivity,  and  « 'H  the  ftwitimcy.  Tf  wa  cnu-ider  a  ]ilal«  of  iron 
for  which  p=10',  say  1,(Xim 'miJ  adoji'  u  1il-.ii  'UlV  nf  l("i  -  i;, 
thpn  the  decay  factor  is  nt.irly  iit.  Ikn  u  ut  ,i  iL  ;rlii  of  0  0  mm. 
fririi  the  ^urlucethe  inaximtini  t.iIul-  uf  thi-  t:i;rri-iu  Uuini;  ita  period 
will  be  only  I  i  -  0'38&  of  its  value  at  tiic  eurUcu,  imiJ  for  ollutl 
daiptha  aa  fwlawa ;—  

Maiiiiium  taIuo  c>f  the  allenialiiig 
current  at  that  poiut  ex|irrMeil  as 
peremtaKe  of  the  insxiniuni  vuluo 
lit  the  surface. 


rlivre  fi  vi  the  ni«((iietic  )>ernieability,  p  the  electric 


Dhtaoce  In  tnillitoetres  of  |XMiit 
froBi  aarlwa  o(  plate. 


At  ■arfaca 
O'&beluw 
1*0  . 

iS 


The  corre«ponding  percentage  valuta  for  copper  would  be  abimt 
13  Ume*  greater.  H^nce,  In  tke  <«>e  of  iron  when  employing 
alUrnalins  eurrenU  of  a  fre<juencv  of  lOO,  the  curreat  piwtkalljr 
penetrates  only  about  S  mm.  into  the  surface.  Id  tM  aaw  01  eafipcr 
the  practical  penetration  would     about  2Cmm. 

If,  however,  instead  of  employing  alteinaling  currents  of  a 
frequency  cif  100  we  are  ili-alins  w'i'h  elfclritul  oacillationa  having  a 
frequency  expres-M  .i  in  nuili  iti',  ih^n  the  '  skin  "  or  nsed  portion  of 
the  metallic  cirt:uu  way  lie  than  il«th  of  a  millimelro  in 
thickness.  Accordingly,  the  ^lecific  waiilMna  of  the  neterial  of 
ubieh  the  discbai^  circail  i<  made  beconaa  of  little  ewitequf  noe  ; 
Ik0irhote.4flaalaatadattniiacd  by  the  frequency  and  inductance, 
ifhliAi laNir  W  tHin  depend*  npon  the  geoiuetrio  form  of  the  circuit, 
rmftwor  J,  J,  Tkemeon  has  calculated  (see  "  Recent  Reaearche*  in 
IUetrieit]raii4)ii|pictism,"  p.  SHI),  that  for  electrical  oscillutious 
having  a  frequency  of  1,000,000  the  thirknt-Ba  of  1h<!  condiictiilf! 
akin  for  soft  irun'is  about  ,  ih  ni  u  imlllni.tiL'.  aud  hjr  t;.v:,.i.-r 
about  ,',th  of  a  itiilltmrtrc.  lo  then  in>n  th^re  n  u  concentraUon 
of  the  current  ut  ilie  f.n  t>..-p,  and  the  uiitor  liytTB  of  tlie  metal  are 
for  a  short  tiuiu  cairyiiiK  moits  ciiiruul  ibau  wouU  sutiioe  to  welt 
them  if  it  were  maintained  continuously.  It  should  be  aotiaed  that 
the  actions  whereby  the  alternating  current  is  kept  nuneorivs  to 
the  surface  of  (1w  MBdaelor  1M(  only  make  ita  rciulauce  per  unit  of 
length  grvatatthaa  H  mmld  be  Car  oontinnoas  cuncota,  liccauie,  -lo 
la  ^akftea  of  the  metal  is  m«de  uae  of,  bU'  it  decreases  al.s)  the 
■  *        t  of  the  wire. 


There  are  Kveral  ways  in  which  wc  can  regard  the  pro|>erty  of  a 
.ircuil  we  call  the  inductance,  but  one  of  them  is  as  lolluWR  —We 
aujr  think  of  the  cnnest  in  a  wiia  ai  aplit  up  into  a  uuuiber  of 
cfaanta  w  tnmnt  .lilaiiMBta  ].  wiUfloii  ia  the  atrntiiUi  of 


any  of  tliese  elementary  currents  create  opposing  or  a.wiflting 
electromotive  forci^  of  induction  in  the  circnib  of  the  other  current 
element'.  Hence  the  more  compected  to^^other  these  elements,  the 
mori:  tlifv  are  able  to  act  and  re-av".  ouo  anntlier,  and  the 

greater  the  self. induction  or  induclauee  ui  the  whale  circuit  On 
Die  other  lianil.  tlic  farther  apart  these  curren*.  elcmentH  are  iMted, 
the  leas  is  the  total  iaductattce  (see  Fig.  H).  When  the  current  in  a 
wire  kaafa  to  tlia  aavlMe  or  akin  the  eacrent  eleraenia  ate  ea  br 
apart  aa  can  lia^  and  hence  the  inductam^  of  the  whole  drcnit  ie 
much  leas  than  when  the  current  is  distributed  uniformly  over  the 
crcKSS-eeetion.  Another  way  of  looking  at  the  matter  is  as  follows  ; 
The  inductance  is  an  eifvcl  in  virtue  of  which  the  enrrcnt  takea  time 
to  eatablish  itself  or  become  constant.  The  less,  therefore,  the  dis- 
tance tbst  th«  ma^niL'tit;  II  ux,  which  from  one  point  of  viavoonttitutae 
thu  ciirn-uc,  pcnocratoi!  iuto  the  aMlil Oo aoaMi  ulil the  pnalliialljr 
steady  stale  be  establi-hiNl. 

Wllichcvcr  view  wl-  tiiki-,  ihcon-  and  o>:jiennicul  aliki-  indicate 
that  a  rapidly  alternating  or  periodic  corrcnt  only  makes  of  thu 
.surface  skin  or  oater  lajer  of  the  ooodnelor,  and  that  a  rapidly 
alt«roating  magnetic  fioMe  only  in  the  aama  maauer  produeea 
magneliietion  or  magnetic  flux  in  the  nrfiualafw  of  ft  aMtgneti.«bla 
anbstance.  Aeoordingly,  if  wo  give  the  omdnetor  nch  a  section 
that  the  omtral  portions  of  the  melal  are  as  near  as  i>oMiblc  to  the 
snrface— say  \ft  giving  it  the  form  of  a  lUt  strip,  this  reduces  the 
ill  liint.ince  compared  with  anotlier  conductor  of  e<iual  cross -sw lion. 
Thf  iniiuctance  varies  with  the  »bape  of  the  crosi-acction  imt  .u 
•  i'^wa  the  torsional  rigidity.  For  equal  senfioral  area^  the  Hat  Mnp 
haa  lefs  iu'lmrtance  and  lew  n^-iriity  U,  t.ir.imi  .\  r  sand  wire. 
When  we  are  considering  nut  merely  stea'Uly  p^riudic  carrfcnta,  but 
electrical  oscillations  damping  out  or  dying  away,  a  further  modifi- 
cation of  theory     necesstry.    It  ha*  been  »hown  by  Dr.  Uuton 


eieaMciMecNf 


« 


th.tl    it  «. 


Fn,  II, 


i.hr  the  CAK  or  '  lirtih'il  »...i'ilhtti':'a!i  taking  place 


tu  a  wiiu,  tlie  current  strco^jth  ai  any  instant  being  reprcatttlteii-. 
by  a  loiiction  of  the  form  Wiieitt^yarfenii  Md  »'  il 


the  frequency  and  k  the  damping  factor  ;  tin  oKioivi  imiilanto  ia 
dightly  greater  than  that  which  would  be  given  by  Load  Bayleigh^i 
Ibrmnia  on  the  assumption  that  the  altenwUoea  of  carrent  were 

Bteaddy  periodic  ami  of  the  same  frequency.*  Dr.  Burton  and 
Prof.  Morton  have  also  investigated  the  elfect  of  this  chaugv  on  the 
criterion  of  discharge  of  the  Leyden  jar.  'I'hfv  lin  l  that  the 
increased  skiu  effi-ct  ha*  a  tendency  to  premutc  the  c!<tillat<jry  ^talts. 
The  simple  theory  i^iven  at  the  beginning  of  this  iceturv  itidicatca 

that  when  the  resistance  R  of  the  discharge  circuito  v'^L< '  Jt^', 

the  ilinrharge  will  in--t  pri«.«  from  the  oscillatory  to  the  unidirectional 
fnrui.  An  j  nint'.i  r  lact,  ■  Mncspoiuliug  to  that  valuu  of  the 
r«»ia':»ii---  f>f  llic  dijcliir^if  riri;ait,  th«  dinoharge  would  really  be 

oscilbtfiry.*^ 

It  appears,  therefore,  tliat  wo  bare  to  roasider  three  ditfcnnt 
kindeoC  elacirical  teaialanaiw  Thaic  i»  the  resistance  (K)  which 
•  eouductor  ptaainta  to  oontintHnia  or  unvarying  electric  enrmila, 
which  some  yeata  age  I  ventured  to  cull  the  uAmtV  Taiftanct,  a 
phrase  now.reiy  gmoially  adopted,  because  it  is  ttic  TCi<ij'lani:e  dft<.'r- 
mined  in  accordance  with  Ohm's  law.  lu  the  next  pUfe  we  have 
the  resistance  due  lo  steadily  periodic  alternating  currents,  which 
wh<'n  tlic  c-n-lnrtor  taV«><  the  torra  of  a  circular  section  wire,  can  be 
c  ilvul  lied  liy  tlie  loririul  ■  of  I.  )ril  Kayk'i;;!^  an  I  l,ird  Kelvin.  In  this 
case  tlie  resistance  for  the  swe  conductor  is  always  ;:r<;ater  than  that 


•  SeeiV.  K.  H.  l;u-u.ii,  /'nvc.  l'oy».  S«  ,  V..L  .\VI  ,  |..a09.  Jui.f,  ia59. 
"Op  lira  Ivniiv.«l'-ut  l{oM»tiince  siiil  liiduvMni--  u<  •  Win'  ul  « 'ocillatoi y 

t  bee  Dr.  E.  U.  Barlon  and  Fmf.  W,  B.  Mud.  )^  /Va\  Hiy^.  Sac,  Uuuduu, 
VtiL  XVI.,  p.  468i^  DMeoiber,  1C99. 
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corrpsponding  to  the  uniform  or  uuvui^iDC  ciinent,  and  it  incrcueue 
with  the  frequency.  This  eccond  type  of  re^iaUnce  (U')  might  be 
called  the  alternattitg  ritutanct.  Tliru,  thirdly,  when  we  are  dealing 
with  electrical  oocillationa  which  decay  awav,  the  etfective  reuitoncc 
of  the  conductor  ig  ttiU  further  iiicreax.'^  by  an  amount  which 
depends  upon  the  freifurncy  and  doupiof!  factor.  This  may,  pvr- 
bap*,  be  called  the  otcilUitory  rtsUlanrt  (R").  The  explanation  of 
this  fact  is  probably  that  when  damped  wcillationa  eiiet  in  any 
circuit  electric  radiation  in  the  form  ot  electric  waves  i»  being  pirca 
otf.  Thia  is  a  eoiirce  of  disai jiation  of  energy,  and  as  ii  non  rcviTniblL- 
proee*)!  may  be  looked  upon  lu  equivalent  to  an  addttwn  to<the  real 
reaialancc  of  the  circuit  over  and  above  that  calc  ulatcd  by  the  lUvlcigh 
furuiulo.  The  following  Table  1 1 1.,  taken  from  Dr.  Barton's  Paper, 
nhowik  the  relation  between  tlii>  alternating  reaittauce  and  the 
oscillatory  resistance  for  various  damping  factors  : — 

Table  IIL 


UamiaDg  faetor 
(*) 


K 


At  =0-0796 

.,  =  12  =01596 
„  =  1/10  =  0-319 
..  =  1 

..=3 


Itatio  ot  R"  H',  or  of  occilUtnry  to 
alternating  reniitaooe. 

1 

IW 
1064 
1W7 
1-228 
2197 
4-602 
7-86 


Tatile  III.  shows  that  when  the  damping  factor  km  I  the  ratio  of 
the  electrical  reaii>tance  lo  dampc<l  oscillatory  currents  to  that  for 
instained  alternating  currents  ot  the  'anie  ffoonency  is  2-\'J7.* 

In  the  experimental  Ktudy  of  electric  o«cillations,  we  have  many 
op{iortunities  of  noticing  the  great  (tl'ect  which  ImluctAnce  in  the 
transmitting  circuit  has  in  prcjicutint,'  an  olx^larle  to  the  Ibw  of  very 
high  frequency  currents,  thus  throttling  them  out.  With  the  Uyden 
jar  appa.ratu>,  already  described,  il  is  easy  to  show  this  plienomenon. 
We  place  the  closed  secondary  circuit  near  the  primar>-  and  then  set 
up  oetcillatiuns  in  this  last  circuit,  thus  creating  secondary  oscilla- 
tions in  the  secondary  circuit,  and  we  employ-  the  current  so  generated 
lo  illuminate  a  small  incandescent  lamp  in  the  cecondary  circuit. 
In  this  latter  circuit  is  then  introduc«d  a  coil  of  insulated  wire,  the 
turns  of  which  can  bo  spreail  out  on  a  cylinder  of  card  and  squeezed 
up  together.  The  resiitance  of  this  list  wire  is  small  and  not 
sufficient  to  have  much  effect  upon  the  magnitude  of  the  electric 
obcilUtioui),  and,  hence,  when  the  coils  are  spread  out  as  f^r  as 
possible,  the  mere  introduction  of  the  wire  into  the  wcoudarr 
circuit  hai  no  apparent  elfcct  upon  the  brilliancy  of  the  lamp. 
If,  howo\-er,  we  wjueeze  the  turns  of  the  coil  together  tlie  glow  lamp 
i«  at  once  extingui.'<hed.  This  in  clearly  liecause  the  approxiiiittion 
of  the  turns  of  the  coil  causes  its  inductance  to  be  increHiK'd,  and 
hence  the  inductance  of  the  whole  secondary  circuit  is  iiicrra<<cd  lo 
such  a  point  that  it  reduces  the  meun  amplitude  of  the  current 
oecillations  to  a  value  below  that  sufficient  to  heat  the  lamp  tilament 
to  incandescence.  It  is  obvious  that  this  increase  of  inductance  i» 
due  to  the  interaction  of  the  oiirrents  in  the  neighbouring  turns  of 
the  spiral  upon  each  other  ;  the  current  in  each  turn  of  wire  creates 
an  op|KK>ing  electromotive  force  in  ueigkbonring  turns,  and  so  builds 
up  an  obetaclo  aj^intt  it»clf.  Hence,  when  it  is  desired  to  choke  or 
throttle  electric  oacillations,  the  circuit  should  be  c«)iled  into  a  ciil 
of  many  turns.  It  in  remarkable,  however,  how  little  coiling  of  a 
wire  creates  grrat  ob«truction  to  the  transmission  of  electiical 
ufoillations  along  it. 

In  the  next  place,  with  the  aid  of  the  .<<sme  apparatus  we  can  make 
sonw  obsei  vatiotu!  on  another  interesting  mutter— viz.,  tht>  niagneti«ft- 
tion  of  iron  by  thcee  extra  high-f  reijueticy  currents.  In  the  apparatus 
just  employed  we  lind  that  the  introduction  of  a  core  of  iron  or 
bundle  of  iron  wires  into  the  coiled  wire  introduced  into  the  secondary 
circuit  ha.1  little  or  no  effect  in  increa^'ing  the  effective  inductance 
of  the  Utter,  and  if  the  coils  on  the  auxiliary  circuit  are  placcil  so 
for  apart  that  the  little  glow  lamp  is  ju»l  visibly  incanducent,  it  is 
casil  V  teen  that  the  introduction  of  the  iron  euro  does  nut  prodnce  so 
much  elfect  in  extinguishing  the  light  as  the-  movement  of  the  coils 
of  wire  a  little  nearer  together.  We  can  arrange  many  experiments 
of  the  same  kind  which  seem  at  first  sight  to  show  that  the  induct- 
ance of  a  coil  in  the  ca«c  of  these  electrical  uscillatiuns  is  not  sensibly 
Bllected  by  the  presence  of  iron  round  or  witliiu  it.  At  the  first 
glance  these  experiments  i<2em  to  indicate  the  conclusion  that  the 
extra  high-frequency  currents  of  electric  OKiilatiunn  are  unable  to 
lua^netise  iron.    Prom  what  has  already  been  explained  it  will  be 

•  In  tlx- c.iw  u(  •im|>l«  periuilic  carreni-'  all  «lie  quantitias  are  jiru|.;)r. 
Kooal  to  e'-H  where  f  i»  the  litHe  of  ilie  Napierina  tii^jritbm  i    \  -  1,  ami 

-  2tii  ;  wliea  n  is  the  fre-juency  and  I  is  i-ujl-,  Kur  the  s|i«cial 
cbaraclerislic  cf  a  sample  |icriodic  quantity  y  u(  frr<|uc'acy  ii  in  Uut 
rf-jf, '(/<■' -  -;i»y  where  2wn.  The  function  y  =  f''-'  fulfils  this  cmKlitinn  ; 
also  y.-:sin;i(  nod  y  -cus  ;>(  or*  other  fuouU  Hia  wlii*,h  likewise  obey  the 
•*m«  law.  Ill  tbt  cue  gf  d«m|^<id  ««.ilJ»ti"U»  ul  Ihc  funclii'us  vary  at 
c"-'  *■<  where  A  is  the  damping  fnttor. 


clear,  however,  that  the  mpiilly  reversed  tua;;netising  forces  due  to 
electric  oscillations  can  in  any  case  only  create  mngiietisatiua  in  the 
iron  to  a  very  Biiiall  depth,  and  that  the  thickoe!<6  of  thin  magnetised 
akin  must  be  reduced  with  incrcisiuK  fre<{uency.    It  hat  been  show^ 
that  the  conclusion  that  iron  and  other  ferro.  magnetic  materials  are 
not  magnetised  at  all  by  electric  oscillations  is  incorrect  The 
()uestion  baa  been  much  debated  whether  the  inductance  of  on  iroa 
wire  for  these  high-fre<|uency  currents  is  or  is  not  greater  than  that 
of  a  coptwr  wire  of  the  some  frequency  and  dimemion.^.  Ileitz 
came  to  the  conclusion  that  il  was  not  greater,  and  stated  in  one  of 
his  Papers  th.it  the  magnetic  susceptibility  of  the  iixm  played  no 
part  in  the  case  of  very  rapidly  reversed  magnetiBtag  force.*    It  has 
been  »hown,  however,  by  Prof.  J.  Trowbridge  (I'hi!  May..  ]>eceml«r, 
1^91,  "  I>amping  of  Klcctric  Oscillations  on  Iran  Wiree  "}  that  elec- 
tric oscillations  on  iron  wires  are  more  iiaickly  damped  out  than  in 
the  caae  of  cop{>cr  wires,  hence  there  must  be  an  energ;v  absorption 
due  to  the  roagnctiiwtion  of  the  iron.    An  excellent  investigation  by 
Mr.  C.  E.  .SL  John  (ttc  I'hiL  May.,  November,  18a4;  has  confirmed 
the  above  results.    By  creating  electric  waven  along  wires  in  a 
manner  to  be  described'  in  the  la<l  lecture  Mr.  St.  John  has  shown 
that  the  inductance  of  iron  wirci  is  greater  than  that  of  similar 
siud  copper  win*  when  made  into  circuit!)  of  the  same  form,  and 
conveying  electric  oscillations  of  a  fre<|iiency  of  about  W>  miUions  by 
3'4  i>er  cent,  to  4  3  per  cent.,  and  he  has  confirmed  the  re«iilt  that  in 
the  case  of  iron  wire  there  it  a  more  rapid  lUmping  out  of  the  oscil- 
lations.   The  expeiiments  show  that  the  jiermeability  of  the  iron 
even  at  this  freiint-ney  is  still  as  high  as  3<4v-.   Additional  evidence 
that  the  magnetic  iiualitieiof  Iron  ari>,  however,  still  exhibited,  even 
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l-'i<  .  9.— rh(i|iii!ia|ihi  "f  Oncillat-Ky  .Sfiaikii  fn-w  (.'^>ils  uiilt  and  ivithout 
IniD  t°<>n-4.   fill.  Marchani.) 

when  the  magQetlaing  forces  are  reversad  some  millions  \>tx  secon  l, 
is  given  by  an  experiment  due  to  Prof.  -1.  J.  Thonpon.  Kmploying 
the  Lcyden  jar  apparatus  already  de^tribed,  if  we  make  ttie  wire 
connecting  the  outside  co«ting«  of  the  t«'o  .«ets  of  jars  into  two  coili, 
and  if  we  place  in  one  rif  these  coiU  a  gla<s  bulb  exhaa.stcd  to  the 
point  of  maximum  conductivity,  then,  n.t  already  shown,  Ascondary 
o«>:iIlatiung  are  set  up  in  this  rarefied  gas  and  make  thenuelres ' 
evident  by  creating  a  brilliant  luminous  ring  di.ncLarged  in  th''  ga<. 
If  in  the  other  coil  we  introduce  anr  conducting  substance  which  il 
caivtble  of  absorbing  energy,  either  by  pennitting  tortiary  electrical 
o-cillalion^i  to  be  set  up  in  it  or  by  bi>:oming  magnetised,  then  the 
damping  of  the  electrical  oscillations  due  to  Ihtiscuu^e  will  bexhown 
by  the  rarefied  .air  in  the  bulb  being  no  longer  luminous. 

It  i^  porsiMe  to  arrange  the  experiment  so  that  the  introduction 
of  a  cylinder  of  copper,  or  bundle  of  copper  wire,  into  the  second 
coil  of  the  primarv  circuit  docs  not  much  affect  the  Inminotis  dis- 
charge in  the  gis,  6ut  the  introduction  of  a  «imilar-s<tzed  cylinder  of 
imn  or  equal  bundle  of  iron  wire  immedi'itely  destroy*  it.  This,  • 
Prof.  Thom.»<)n  tliowif,  must  l>e  a  consequence  of  the  energy  absorp- 
tion involved  in  iiiagncti«iiig  the  iron,  so  that, oltliough  its  elei-trical 
conductivity  is  niucli  le»a  than  co]>)ier,  yet,  owing  to  the  fa:t  that  its 
permeability  is  much  higher  than  unity,  its  damping  effect  ou  tlie 
electrical  oscillations  U  on  the  whole  grentcr.t  Accordingly  we  are 
led  to  the  conclusion  that  even  at  the^ie  high  fre>iuenc:ies  the  iron 
is  magia-tised  by  the  actii>n  of  electriiail  oscillations  and  poM usees  k. 
pcmicability  which  is  pmb.'tbly  as  high  ai       or  -100.  

•  ^n.>.  dir  l'kj,,ik  »nd  CiimU.  Vol.  XXX1\'.,  1889,  p.  bbB. 
I  St  <  "  Rce««t clity  ill  r,lA'(ii>-ily  aud  Mogiietitiu), "  p.  Xii,    Alw,  see 
J.  J.  Thcmwn,  I'/nl.  S(ty..  Noreiobei.  1891  p.  460. 
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Direct  photographic  proof  of  the  nuicn«tiaability  of  iron  by  oacil 
itory  discharges  hm  been  obtainerl  by  Dr.  K  W.  Marchaut,  and  the 


I'orc.    ine  weonci  pnoiognipn  snows  ue  apart  vfUtso  n  core  oi 
tine  iron  wir««  Ncv  2S  was  innerted  into  the  pi^r  tubo  on  wb 
llMvinwHVMiA  TbewphotqgiinhiiihiQiirlluStkitiEtctof 
fran  iita  tecMMflutime  period  or  HOW  dsm  tks  MaOlitktDs,  i 


Utory 

two  pb^tf-^iaiih.-.  of  ij^.i:in;»U)r_v  ."imrkrt  btn-  iihown'  ill<ulrii(c  'Jiii  fact 
well,  (-"icf-  Hg.  '.i.'i  'Vhi'  liist  ]j)K;t<jKra[:li  is  tbat  of  the  .-|iArk  Uisoa 
when  a  oon'ifnfi  r  of  o  ■  i6  roicroiarati  vnw  liinetmi^ed  through  a  coil 
having  an  iuilimtaiu-e  ui  about  miKitirnryi',  thu  potential  of 
ilir'charee  being  lai-OOO  volts.  The  coil  coaiaiueu  m  ihin  cfwe  no  iron 
jtt.    The  weond  photograph  shows  the  «park  wbtio  n  core  of  TiM) 

,  — -  VT_    on  ;  .-J  .L.   ».  ^hich 

:tbe 
,and 

also  owinK  to  Uw  iiierea«e  in  the  penneahilUj  of  tbs  irom  as  the  di^- 
I'harj^e  di««  amf,y»  me  that  the  interval  betwm  lowarive  oceilla- 
tions  increaraa ;  in  other  wordH,  the  oocillationn  are  no  longer 
isoclironoua. 

We  TicrcA  Ti<if,  howevfT,  clpmanrl  pliotrigTapliio  jiroof  that  c-lectrical 
fscillatidcs  can  mapD' tipe  iron;  tiie  oKi  nnd  well  known  exj>eri- 
menta  of  laat^neti-iiiR  sewins-iitfile^  by  I.ey.len  yctr  ditcharAe*  i» 
mflicii'nl  proof.  It  was  iho  aiiomaliof  winch  |>ri'*oiiU'  l  llu-iMM4ves 
in  the  polarity  of  the  resaiiing  magnetuiu  which  i«d  Jotepb 
Ucaiy  to  Mapiek  tliii  tfia  Lifiaa  J«f  4iieliaige  was  oacillatory  in 
iMtOMt  W«lluuAatavwtliiadeMriDd«KU]tfijmpoMeMall  the 
dwrnetwdaties  iteiihMrj  alternating  cotnatei  Tli^  can  be  trane- 
lintMdtfaMp^np  uid  alip-dowo  transbraen^u^  they  can  produce 
ntagnetifation  In  iron,  but  they  exhibit  an  enormcuK  »cn-^iljility  as  it 
were  to  iuduetanco  in  the  citcuita  through  which  they  paw,  and  the 
shiddin^  rffc-ct*  with  ;'i.tjill:c  f  rrecii?,  which  are  lianU^- 
whui  dcaliui,'  witli  1j«  rii  i[i;  -ii.:y  iillcrDUfion.",  btciHm  ' 

enhanced  itheu  we  deal  with  clecUical  oecillatioiu. 


OOSRESPONDENCB. 


CAPAdTT  IN  ALTBBNATE.<]UBRENT  WOBKINO. 

TO  THI  EOrrOS  OF  TUB  n.E(:TRiriAN-. 

Sir  :  In  yonr  tasues  of  .Tanotwy  18th  and  25th  you  published 
a  paper  on  "  Capacity  io  Alternate-Current  \\  orkinR,"  by 
Mr.  \\.  M.  Mordny.  In  connection  with  this  I  wonld  like  to 
make  Eotno  remarks  regarding  the  theoretical  as  weU  as  the 

Kactical  data  and  conohiflions  drawn  b^  Mr.  Mordoy  in  his 
iper. 

Befora  all  I  have  to  mxuuck,  that  our  views  regarding 
dialcetrie  hyitoniii  an  bj  no  meana  as  vague  as  they  were 
abont  10  jaaitMO,  tmA  ttw  weU'knowii  oontrumtiomof  Messrs. 
Arao,  Ayiton,  BollniiaDti,  Bmitj,  CatpaiitBr,  Dnnatao,  Exner, 
FlamiiigMiADtintr,  Hutiaaiid  LabWM,  KUoMiit:'*:,  Bmale, 
BtefauMta,  Swintmrne,  Smith  aad  Bna,  Tallqaiat,  II.  F. 
Weber,  and,  finally,  my  own  modeet  researches  and  essays  have 
furnished  valnable  data  for  enlightening  oar  ideas  upon 
dit'lcctrifl  {Xjlarifiation  and  hyetere.'iis. 

As  consulting  etigiueer  to  Messrs.  (iaoz  <t  Co.  I  have 
ct'Ciipiud  my.'ielf  duriii;;  tlio  liisl  10  years  with  rewarcbca 
regarding  the  propertifiA  of  dielectrica.  Already  at  my  first 
lecture  at  the  Biidapoct  UniTcrsity  of  Technical  Sciences 
I  pointed  out  tiiat,  starting  frfrnt  the  prevaiJing  views 
regarding  dielcctria  polarisation,  I'.wlQg's  tlicory  of  the 
magnetisation  can  he  trnn^planteil  and  applied  for  the 
exmanatioD  of  electrostatic  hysteresis  phenomena.  I  also 
pomted  out  that  the  suppoeilion  tbat  the  electrostatic  induc- 
tion would  be  a  linear  function  of  the  K.M.K. — i.,:,  that  tbe 
specific  inductive  capacity  would  be  independent  of  the 
E.M.F.  cannot  be  sustains  on  account  of  theoretical  reasons 
fcr  those  bodies  in  which  the  existence  of  electrostatic 
Lysteresia  can  undoubtedly  be  proven. 

I  endose  an  abstract  of  n  Fkper  whiob  I  nnaented  last 
JtuM  to  the  Boyal  Unngastaa  Aatdnn/  of  BoIhiob  on 
"  Onnfcrihtrtiwis  to  the  PhjiSai  of  SUaotrie  fioAiML*' 

From  fiMN  figiires,  the  iMm  ind  onrvas— vhidi  arc,  as  it 
were,  in  international  language — it  can  be  seen  that  in  tbe 
cited  case  tbe  dielectric  constant  varied  with  the  E.M.F.,  and 
that  it  i-s  possibln  In  pruduce  dielictrics  .nhowing  clt'arly  these 
phenomena  and  in  (.■onneclion  thcrc-witli  the  phcnumcna  of 
ell  i:i l.yMtciresiH. 

i'«rbups  1  Bhall  also  publish  the  researches  which  I  bnve 
■Mdo  dudng  the  last  few  years  in  ibis  matter  in  English, 

^         ilWMa.MtcrtoDr.li««lHMittailjU«%Aii|Bii«lLUGOL  . 
The  Aitrnwte-Cttittmi  Tras^crsMr"  (FUaiiiiB),  Vn|,  1,.  p,  SB, , 


and  tbanlon  I  will  recapitulate  sbortiy  tb« 
by  othm  udA  myself  regarding  this  su^ect. 

1.  Itba  diatoctne  oonstant  of  all  thoje  bodies,  in  which  the 
extstenee  of  an  deetrostatic  hysteresis  can  be  proren,  varies 

with  the  polarising  K.M.I'. 

2.  At  amall  I".. M.I'".?,  for  instauct;,  from  /ero  to 
80  volts  cm.,  this  vanati<m  can — on  accoiint  of  other 
disturbing  influences  of  other  phenomena— as  a  rule  be 
examined  only  with  great  ditliculty.  However,  there  are 
types  of  dielectric  bodies — e  y.,  layers  of  plant  fibre  dielectrics, 
at  which  the  experimental  proof  can  be  broughi  without 
difficulty  at  E.M  F.s  between  ftO— 100,000  volts/cm. 

fl.  Meftsureinpntji  executed  with  alternaliiif;  K.M.F.s  alone 
cannot  give  a  clear  picture  regarding  tbe  variation  of  the 
dielectric  capacity  with  the  E.M.F.,  and  can  be  used  only  in 
combination  with  the  rosnlts  of  static  methods.  The  much- 
mentioned  experimental  ImiI  tiutt  in  a  given  dielectric  the 

capacity  current "  rises  proportionally  with  the  effective 
impressed  E.M.F.  is  not  a  proof  tot  tbe  eaneteaQy  of  tbe  dielec- 
trifi  oapaoity.  I  ran  mention  cams  in  which  the  dielectric 
oagMi^  wiss,  fini,  jet  the  oanadify  eomtpti  oaloubited  by 
ncnns  of  the  niiooa  mines  of  dielectric  opacify  and  the 
kBoini  «am  of  the  B.1LF.,  and  agreeing  within  laige  Umili 
iilth  dia  ueasnred  valu^,  is  yflfertwaal  to  tlM  £.K.F. 

4.  The  separation  of  the  eleotrostaUe  sndtisoom  h^riarasls 
work  (^0  value  of  the  latter  is  very  low  in  tbe  materials  used 
for  cables)  by  measuring  the  capacity  cnrronts  at  different 
periods  can  easfly  be  effected. 

6.  TJ»eelectrofltelic  hysteresia  work  •tioiea.'-eB  .i(  in.v  K.M.F.S 
nearly  proportionally  with  the  second  power  of  the  EM.F.— 
at  higher  E.M.F.s  with  the  1-7— Mi  power  of  the  E.M.F. 

Referring  to  the  experimental  data  and  tbe  practical  con- 
chisions  pvibltahed  by  Mr.  Mordfly,  I  beg  to  remark  t^a 
followK:  The  power  faetor  of  <>T21,  which  .Mr.  Mordcy  has 
found  for  the,  examined  cable  is  an  extraordinary  high  one, 
and  can  be  explained  only  either  by  a  mistake  having  occurred 
(which,  however,  with  aneh  au  experienced  observer  as 
Mr.  Mordey  cannot  verj  wdl  be  Rupposcd)  or  by  the  cable 
having  been  made  of  a  material  of  extremely  high  specific 
hyatoreeis. 

It  would  be  regrettable  for  alternate-current  practioa,  if  we 
bad  only  cables  of  soeh  high  specific  hysteresis  work  at  OW 
disposition;  in  faoti  fbrtuHita^,  the  oables  whioh  aco  gons- 
rally  .nsad  ham— as  I  am  iUo  to  prova  ftom  tbe  axpadntntal 

resiuts  obtained  bj  others  and  rnvBelf— a  oonsMsnttly  Imm 

power-faetw  and  hntareais  loss  per  unit  of  TOlmne.  So,  far 
instance,  I  gather  irom  my  records  of  tests,  for  a  high-tenaion 
concentric  cable  of  ordinary  pattern,  and  100  +  100  mm.* 
section,  which  is  at  this  time  working  iu  the  network  of  the 
Budapest  central  station,  the  following  dat^t  lor  >>0  ^  ani 
sinusoidal  E.M.F.s. 

lmi"i»Hiwil  K.M.K. 
2.070   

3.000 

for  kilonK  trn  of  length  of  this  < 

A  network  of  200  kilometres  of  vuoh  cables  wotild  there- 
fore rcijuire  a  liyslereeis  work  of  4,800  watts.  Suppost)  the 
maamal  load  ol:  aneh  a  cable  network  to  be  8,000kw.  and 
tlie  load  diagrams  to  be  of  the  well-known  shape,  then  we 
find,  that  eoupafsd  with  IIm  nagnetie  hjstsMsis  work  of  the 
tnnsltannen  aad  the  copper  lossss  in  mdi  a  plant,  tha 
electrostatic  hysteresis  Ion  U  wtfdiHffy  mtSU  Take  into 
consideration  that  the  average  commsiml  aBtisni^  of  sneh  a 
modern  alternate  current  plant— all  losses  talm  into  account 
— hardly  surpasses  60  per  cent,  (this  is  already  a  very  high 
fif?iirei,  and  (uppose,  further,  for  a  central  statiou  serving 
mainly  fi>r  lighting  purpotfe.'!,  and  working  with  a  mamiiuni 
load  of  i^.OOOkw.,  an  avornge  load  of  ."pOOkw.,  then  the  result- 
ing looses  would  be  about  380kw.,  and  the  eleobrostatie 
hyatends  loss  wonld  Iw  only  abont  per  osnt.  of  the  total 
loss. 

Calculating  on  the  W(  11  known  experimental  data  of  siiuilar 
eaUeafor  6.000^.000  volte,  orcaionlating  aooording  to  the  above 
j  data,  h  will  ba  fomid  for  a  1 00  +  l€Qain.*Mh]a  innldiic  M  in 

tlMabofa«Mavlo,nBdarn^>-MOOvolta/om.,ot  tB«l(oko> 


t'.iii.  carrciil. 
0-269.  .. 
0-418 


\Vi>tt«  liv^i. 
...  12-33 
...  M-fl 


<iik.  jtifa.  i'H|i.      ( .>~  4> 

  O  iW    0-0206 

  O-M    0-0187 


Digitized  by  Gopgle 


592 


THB  SLBCTBICIAN,  FBBBUABT  8.  190t. 


stotio  nniU,  and  taking  in  aoocront  the  gr^&idi  voluuiti  ol  tbc 


0-015 

bnt  of 

(HM66 


M 

tad  tor  ft  e»U«,  worUiig 

60  -f  6(hflm.*  sdetion 

MOOD    0-47'  , 

for  1  kUoflMtie  laDgtli. .  ,  ,  , 

Qpntaipi^g  tbo  OMt  of  •  lOiOOO-voU  cable  we  find  by 
eakttktkm  ma  npadiDMit  for  mUw  of  tbo  tbofo  fMm, 
irorlriiig  rate  the  iUM  eonaiiUng  the  lUlowittg 

lO.COO 

for  the  kilometro  of  length. 

Regarding  the  question  of  a  iiu.OOO-volt  cable,  thiSHUi  htion 
can  at  presetit  I*  treattd  only  from  the  academic  standpoint, 
u  pnotical  exp«rieaoe  ia  T«rj  mtagre ;  it  will  b«  found,  how- 
•ver,  Igr  crioaliBon 

©96    n*    .  ...  •  0-tSr  .M0B2 


r»ti  curr«Dt.  Wattnlu-Ktiririik  VU.  Ooaf. 
0  7  "0   0"25  tHiw 


Im  1  kilamotM  length  of  such  a  cable  working  under  a 
^  U»kt  m  ffwae  u  ia  Um  kbovo  oxampto ;  for  »  Mble 


workiDe 


the 


u  the  10,000-Tolt  cable,  tbe 


kjnrtoniiB  lam  pot  kUomokw  wonld  bo  jtA  kvor  ttuui  17C 


B ooa bo noB ttM*  tlw  total  «f  (voliMtloiKif  ftUlo- 
wktt-hoor— tokhignifaeaDBiteitlbn  Ihe  lUmsof  anKvtimtion 

and  the  payment  of  interest  on  the  invested  eapitd— foe  a 
largo  plant,  can  be  inflnenecd  only  very  little  by  tho  eleotra- 
static  hystercBia  lose,  while  for  email  plants  10,000?SOjO(K>- 
volt  cables  doubtleealy  never  will  be  nscA. 

I  would,  however,  like  to  call  attention  (o  tlic  Tact  that  the 
pow  er-factor  of  the  well  known  Swinburne  ooadoaaHre  ia  only 
ubout  O  u;,  and  that  the  power  factor  of  the  condcuscrg 
oonatmoted  by  myself  and  Mr.  Bluthy  for  the  Vienna  and 

Bono  ouitr«t  italioinfl  voridng  aodor  •  ^o(sa,00OTOlt>  em. 

uia4S     was  about  0  01 5. 

It  is  therefore  clear  that  the  power  faotor  of  cables  working 
with  oouaideraUy  smalior  stilus  cannot  bo  much  higher. 

Sosuding  tbo  obobon  jpopoood  bf  lir.  llocdor,  I  beg  to 
iwwrk  thot  Am  aaoton  Matbo  not-fnllj-Ioadad  trwabnuon 
off  •  nodarn  oliwiMtiiig-awmtitaal  OMdM  iMMintf 
I  wonld  Iik«  to  ooH  tMni,  fat  tin  mum  of  lir.  llordoj,  eveo 
fuprriutturnl,  as  iu  oonaeqaeoM  of  their  ootioa  the  current 
always  lag*  hfhind  in  mMom  eentrat  statioins  worUng  for 
light  and  power :  aud  the  average  power  factor  hardly  sur- 
passes O  S,  FO  that  the  electricians  would  rather  be  inolined 
to  ineuate  than  to  'rrf,--  the  eiLpa<  :ty.  hi  veil  euppo'iiDL'  that 
in  consequpucu  of  the  action  of  the  capacitj  liio  current 
nould  bo  Icaiiing  by  I5deg.,  I  eould  not  derive  any  tecLnit  al 
di£&ealuee  from  this  eircnmetanee.  With  regard  to  the 
efficiency  and  annHturc  roac'.inu  of  gcncratora  I  would 
decidedly  prefer  a  current  todpp.  in  advanc?  to  one  I'ldof;^. 
lagging  behind. 

The  only  technical  diiheaitiea  in  ilie  uao  of  great  ca))Bciii<^ 
are  those  arising  from  resonance  phenomenu,  :it)d  those 
odiing  from  the  switching  in  or  out  of  great  cables,  and  the 
bflmiffg  mi  of  fuses ;  and  these  can — ns  ezperieaoe  has 
shown — easily  be  made  iMRnkM  by  the  use  of  suitaUe  and 
relatively  cheap  safety  dsnrioH.. 

I  oonaidaxod  it  advuatageoasio  givo  tbo  obon  dota  lor  tbo 
inConaotiaiii  of  the  yoaoger  nuon  of  fdvlmoih— 


Yours,  ic  , 

Budapest,  Fob.  4. 


Db.  U.  do  Hgob. 


ftAB  POWEU  toB  ci:ntu.\l  stations. 

TO  TUB  EOITOB  OF  THE  KLECTBICIAS'. 

SiK :  One  breathes  the  air  of  frank  and  open  criticism  in 
yooc  koding  wtiolo  on  "Goa  Cower  for  Contrftl  BtoliOM," 
mmI  oil  Ihe  two  lobito  «a  lAidi  |on  A>  no  tb»  hmm  it 


disagreeinpt  with  me  I  trust  you  will  allow  mo  to  make  the 

following  remarks : — 

You  Eay  I  ignore  alto^ther  "  oxhsting  town  gi-worka  which 
supply  a  hydrocarbon  gaa  of  very  high  calorific  value— the 
very  r.  'i\j,  um  camv ,  as  it  were,  of  the  fuel."  That,  Sir,  is 
pteoist'ly  lht>  reason  ir.'iy  I  ignore  tbo  ordinary  town  gasworks, 
for  tho  cream  of  the  coal  is  far  too  valuable  a  product  to 
oonsotni  it)  gas  engines,  evi  n  if  it  could  be  bought  at  Is.  6d. 
per  1,000  cubic  li.  or  generated  on  the  premif^es  at  half  thia 
cost.    Mond  gas  is  already  dfli\>  f-i  to  the  Norihwich  Eloctzio 


Suppty  Co.  (Ltd.)  at  2d.  pot  1,000  cubic  ft.  (e^nivalcBi  to 
ll^bgns  at  8d),  whieb  Imtco  A  TefyfoodfioBtfBrllie 
oan^ijring  the  gas. 


Lotaroayoa  state,  as  your  first  ol(jeatkB  to  loigo  central 
gM-power  sUtiona,  that  ' '  the  Uuge  «•  producers  neoesaitatad 
by  worlts  of  this  nugnitadOi  oad  ue  enormous  volumes  of 
injoiioni  iad  iMfieanat  goaef  oibMunad  by  the  enginao, 
wonld  ooBatttate  •  nvbuoo  of  fir  nore  mrious  gravity  th*a 
is  now  the  earn  with  steam  plant."  Iff  oatwer  will,  I  think, 
ooovinee  you  that  the  very  opposite  view  ie  oomet.  Fbri^  m 
to  the  size  of  the  plant.  At  Winniogtou  wo  have  a  plant 
capable  of  snpplyin!?  2.'i,000  ii.p.  of  gas  ongines.  It  occupies 
ground  mcas  lit: Libout  Cliyds.  square.  Could  you  get  the 
neeeKgftry  steaui  iuiier^and  spplianoes  for  an  equivalont  steam 
power  into  tho  pamo  space? 

Tlitm  AH  to  tlie  voltimeand  nature  of  the  gases  emitted.  In 
cither  case  fuel  iii  burnt  with  air  and  steam,  and  the  products 
are  of  exactly  tho  Baino  nature.  There  is  nothing  more 
injurious  in  tlie  evhaust  from  a  l;m  engine  than  in  tlie  Hue 
gases  from  a  steam  boiler:  botin  contain  nitrogt^n,  oxygen, 
carbonic  acid  and  sti^ura.  If  a  difference  exists  it  ij  in  favour 
of  the  exhaust  gases,  for  some  of  the  sulphur  of  tiie  ooal  is 
taken  out  in  the  procoss  of  the  gas  inanutaoturo,  while,  on  the 
other  hand,  ail  of  it  goes  into  the  atmosphere  from  the  boiler 
chimney.  Also,  there  no  possibility  of  making  black  smoke 
with  the  gas-plant  and  gas  engines,  btit  when  if  the  steam 
central  at^vtion  that  does  not  commit  this  nalaomo  f 

IMm*  mo  yAuA  «n  (bo  leUtivo  i^aentitiee  of  goecs  i 
in  tbo  two  flttiao,  end  far  thb  pnipoae  tbo  foUcinng  i__ 
onto  flgofoa  mo  mffldonflj  near  to  sorre  Qie  jat^  ^ 

SUan-petttr  PUiU. 

Avcrana  weight  <-'■' fuL-1  |i«r  B.II.1'.  liuur    Stb. 

WiMhSef  giMe<'Ujtpru(lui:t«lc»vinK  biiilerchimuey  601b, 
W«i|bt  •(  OMlwaic  *ch)  Idivhig  bi.iUr  dtioHNgr...  8111. 
VoluiMef  prodncta  ktkTiitg.builerchinuMgr   760«u1iicft. 

Av.:riiK'l'  Wright  nt  furl  [try  h::ur(nUl      .  .  If.t). 

Weight  nf  gtm>u%  producta  ioaviug  icmt  f  iiginia. . .  lnll>. 

Weight  o{  MriMMk  Mid  havioK  gu  cni^ow   S-iBk, 

Volam*  of  prodncti  leaving  |^.<  ouKtncf  UScuUeft. 

Those  figures  show  clearly  thai  the  eteora  pUtnk  b  mngh  tbff 

worse  sinner  in  polluting  the  atmosphere. 

I  can  fancy  that  you  have  tht:  inipr,'ss;i  m  .'  IT  b  pcfbapg  is 
a  natural  one,  that  tho  Mond  plant  is  u  k.uJ  of  chemical 
work.q  spreading  noxious  vapours  around.  U  so  a  visit  to  the 
plant  wonld  entirely  disabuse  your  mind  on  this  point, 
N'iailors  who  come  to  lunch  with  us  oat  vcgotables  grown  on 
the  grouud  adjoiniag  the  works,  and  can  see  grapes,  orchids, 
delicate  ferns  and  foliegO  (iMltl  growing  witbin  ft  Ibv  JOldl of 
the  -'s  oika  boundary. 

Finally,  the  starting  of  larg.::  gas  engiiica  ii  now  a  matter  of 
great  simplicity.  Compressed  air  is  used  for  the  purpose  in 
the  ordinary  cylinder,  and  its  action  is  quick  aud  certain.  On 
the  avcmge  it  reqalrei  2^  minatee  to  start  our  -100  ii.p.  gaa 
dynamo  and  tO  ponllel  It  with  the  others,  but  we  can  do  it  in 
less  time  if  necessary.  Our  arrangements  in  this  respect  mtjt 
be  a  little  primitive,  as  wo  do  not  stop  frequently.  One  of  cnaf' 
MMller  sets  (lOOkw.)  lui  genotatod  20<),000  uniti  mue  it  mi 
fast  itmntil  and  is  eiiii  roaniog  as  I  write.— Yonn,  ftc. 

Cheshire,  Feb.  4.  Hkbukri  ,\.  Hi-5;riiBEy. 


MK.  OAMPBELL'ti  PHASE-TURNINfi  DEVICE  AMD 
MB,  MOBDEY'S  EXE PRIMENTS. 


TO  Tiri!  ECltrou  or  Tax  klbctricluc. 


ly  Uata 


6iu :  in  issue  of  Jan.  2Sth  ran  pihHBiwd  a 
BIr.  Campbell  to  my  samirktOB     nper  befontbel 
fiooiohr,  in  wliioh  he  pmnoaM  oono  lerisod  netbode..  Tho 
Bnisea  method  iboim  hi  tig.  t,  pi  MT,  of  obWnbig  X  Inb 
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lh&  obMrred  values  of  the  r^alUnta  P  and  Q  is  free  from 
tha  ol^cotioiii  ttbioh  I  niidd  to  hia  former  aulbod,  and  it 
ii  «]■»  mora  gananl,  far  oan  bo  «mploj«d  viihoiit  finding 
maxlina  and  minima  bjr  maau,  oi  jlitiii  faming  deviow.  Ii 
ii  onlj  necesgary  to  find  flw  nmlwot  P  of  X  mAvof  kaowa 
■oxiliaiy  TOltaca  V  of  the  tame  tnamoof,  and  the  ramllaot 
Q  of  X  and  V  nvemd,  from  whion  X  may  be  obtained  as 
shown  in  Fig.  Whon  X  is  small  compared  with  V  the 
accnracy  will  be  increased  by  having  \  and  V  approxi- 
iiin'.'  ly  in  I'l  l  '  ,  but  I  fear  that  acn  under  favourable 
coDiiitioHS  the  cxperimeatal  enora  in  P,  Q,  and  V,  will  caujac 
■noh  Ecrions  errors  in  the  calculated  valoe  o(  X  as  to  render 
the  method  of  small  practical  importance.  And  anlesg  X  ia 
very  Eiiiiill,  i  v.ill  ggnerally  be  found  easier  and  inoru  accu- 
rate to  measure  it  directly  by  moans  of  an  oleolroatatio  roll- 
meter,  as  they  are  now  obtainable  Hutfficientty  HOUitlTC  to 
meacnie  one  volt  to  vithin  half  per  cent. 

In  Ilia  revised  method  of  measuring  power  lag,  Ifr.  Oamp- 
b«ll  aays  that  "tlu  pomir  lag  ^  between  ud  X,  can  be 
oitained  by  the  lDnniilft*floi^-o(»di«oa0,-t-stn^iain$jCOB 
ifm-  f i)-  Is  >M|  va,mat  in  pim  figmanb,  ornm  the 
ufitades  ^,  and  to  nMauno  fhm  um  pok  trnwA  from 
tha  aqnator,  «■  uaual  ?  The  sentence  jnst  under  the  formula 
seems  to  tndteate  that  the  latitudes  arc  measured  in  the 
oninjiry  way;  but  by  putting':/,  =  in  the  oquation,  I 
obiii.m  cc'-i  'f'—l,  a  contr&dictiun  willi  the  Inttcr  part  of  the 
•enlencti. 

^Wumiog  that^l'i  aad  (/,  aio  mea&urcd  from  ihe  equatorial 
plane, and  that<j^  =angle  XjOX^,  then  the  equation  should  read 
cos  ^ ain  fl,  ein  0^  +  cos  0.  eoa  0  em  In  ihis  caae, 

however,  I  should  be  obliged  if  Mr.  Campbell  will  give  a 
general  proof  that  cos  ^  the  power  factor  bctwf-en  X,  and  X, 
irrt*pti:lii'  "I  thf  uai'i'-lvims  ></"  .V,,  X.  orut  the  jiliasr  turnitiy 
tifvtre.  1  am  of  the  opinion  that  tbia  is  not  the  case,  as  the 
foUowiog  example  Ulustrates.  Let  X,  and  X,  bo  sine  wave- 
forms and  have  time-phase  differeuoe  =  power- phase  difference 
m  ij,  let  the  phase-turning  device  gives  a  symmettic<il  wave 
such  as  thoM^nmo  in  Mr.  RaiMU'i  fi]Mr,  ilg.  3  ( Thg  Elee- 
hician,  VoL  3UiIY.,  p.  73),  and  W  OM  91m  fM  powiii  factor 
of  iJiifl  kttttwiM  with  the  sine  wm  Xi  tad  X..  Then,  by 
Mr.  OwpMlli  Brtbod  ^,  =  0,  =  e,  ud  -  ii  tvidenUv  >/ 
.\cas4«iaiiM+lM<«M0«f-l+«aaF9(aQai|-l).  Tfaonfore 
if  on^=>powwftfltovlMtiPMBX|  aadAyUdmidbonjOM  &, 
tint  ia,  on  flio  mno-tem  U  fho  piiiM»-tainiiif  dniM^  irtiioh  ia 
abstnd. 

In  two  other  places  in  )our  recfiiit  issue  Mr.  Campbell  pro- 
poses to  use  a  tiansformer  {a)  to  obUin  a  ticlitioua  alternatiag 
non-inductive  load,  (l>)  in  a  method  for  the  laeaHiiremeut  of 
power  in  an  alternating-current  circuit.  In  both  cases  l.c 
aaanmes  tlmt  tiie  waves  of  1M>.  between  the  tenninal.H  of  llio 
primary  and  of  the  secondary  are  prartkaUy  imilar  i-wr<-$  and 
in  phitKf ;  but  is  this  sufficiently  accurately  the  case  with 
ordinary  transformers  ?  In  18U7  I  made  some  experiments 
on  this  subject  with  a  view  to  utilising  a  transformer  in  con- 
nection with  my  oecilloc'raph?,  and  I  found  (bat  (he  seoondaiy 
P.D.  lags  behind  the  primary  F.l ).  by  from  iTDdag.  to  ITSdeg. 
for  aioe  mvcti  witli  diffcseni  tranafoimcm  aod  oiroolt  eon- 
didona,  Sliis  phaaa  diffiKWeo  nonld  oolf  intndaM  ornm  of 
loM  tban  tlwot  1^  pur  oak  what  tlio  oarmiMd  voltago  are 
in  the  Mmo  fbua  for  iho  Ikitltiana  load  (o),  bat  in  the 
noyioi.fw  tlm  mMBuremenl!  of  power  (^)  acnooi  emca  will 
bo  intradwxd  when  the  power  factor  of  tiio  ebtmit,  to  which 
Uie  supply  of  power  is  being  measured,  ia  low. 
'  Suppose,  for  example,  that  it  is  required  to  measure  the 
power  wasted  in  diekctric  hysteresis  of  a  cable,  which  has,  I 
lun  itifotmed,  a  true  power  factor  of  probably  Usx  tlum  u  (>2(i 
for  an  india-rubber  cal  le.  and  that  the  transformer  used  pro- 
duces a  lag  of  175df  g.  (I  Bsaume  that  all  the  waves  are  sine 
corves  )  When  V  and  X  add  to  give  P  then  V  leads  Cdeg.  on 
r.and  therefore  the  same  amount  on  G,  and  -\  actually  lieads 
cos  '  0-0!2H=isM-  .  r  on  C  ;  so  that  ^  by  Mr.  Campbell's 
method  — tfS*  24',  and  cos  <^=y  i  1 '>,  or  h  on-r  JOO  per  c<nt.  (oo 
lart/f.  .\gain,  it  Mr.  Campbell  bad  obsetved  a  power  factor  of 
0131  (as  found,  for  example,  by  Mr.  Mordcy)  with  the  above 
llMurfbrmer,  tbeo,|sinoo  tor*  0^X21  r>S  ,  the  trao  power 
fi«H  vonMIonlr  bo  coo  (»r  »»'  4-5') -0*087,  «r  wmitr  mt- 


third  of  tlu  obtennd  valut.  And  if  the  true  power  fitctor  ol  m. 
cable  were  ot  the  order  0  01  the  error  would  bo  as  high  as 
1,000  pec  oant.  with  a  lag  of  171Vdeg.  in  the  stop-down 
tmnafonner.  It  ia,  tboraum,  evident  that  this  method 
of  omploj^big  •  ■tap-dowB-tillliformer  should  not  be  oaed 
ibr  HmnooamnaBt  of  powor  suppliod  tootwuto  hkviQgJaw 
powoc  fatan.— Tows,  in.,  W.  DoiImll; 


TUHW&Y  BiliU  m  FIBLUMIIT.  . 

Oa  Frul  i;  ImI  the  standing  orden  exaauDertelrthe'BeiiiaolOoBiHan 
(Mr.  CMiipioa  umI  Mr.  .feune)  ut  toyelber  (an  OkUNSl  coona)  to  Uvw>  ' 
tignt*  Of  (taoJine  ordsr  prooh  of  lb*  klOamag  tnamf  UUs  ' 

City  of  Krmnigtiun. 

\V««t  ('amb«riui<l  ElestriOb 

v.n/ii-jnl  Oornorotioa  (ittdadlag  AMmyslb 

Suath  I^cuhini. 

Imodoa  CouiMi  ComuH  Cmamtft  and  Btrtot  Widaainpi), 
Scartmroagh  Btoetrik 
Cbmt«r  Oorporstka. 

C'oi'p.»ralioD. 

Mr.  C'AMi'U>K  nud  iu  atmi  m  wLucb  it  v««  j'rufxj^ixl  to  olecUiciLUy 
equip  cxUting  Iramwitya  there  wm  p^roand  for  cupiioaiD);  tliat  a  diiturb- 
aooe  ot  t)ie*tmtJi  woiild  l>e  neoemu-y.  and  a  question  had  ai  iuea  whether 
thia  fact  would  not  brinK  •i>«  hilU  witliin  SunJuif;  <Ji<l*f  N  >.  10,  which 
provided  for  the  nolicv  whiehaho^ild  K^^'^^  in  reaj)wl  Ij  ttr>-p]jiw*Ml  nrw 
tramwayr,  &c.    'l'i>e  |>ii'IiuMnt«ry  b«  believed,  oouteiidcd  that 

Staoding  (Irdcr  No.  10  iUi  not  apply  id  tiie  ett  d  aa  cakliiw  tnuowi^ 
upon  whieti  it  woe  pi'opoeed  to  ailopt  (loclrieity  as  k  (oeaiM  <4  tnGtioiL 
tfr:  Mr.  (':tmpIoo)aud  Mr.  Jeuno  would  tilm  thn  Pirmtnglmn  Billasatdia.. 
r.iM.  AMtl  d  tlte  an^ntH  ouuld  couTinoe  them  that  thsMdardid  Uotapfly, 
wfU  anil  ^-'KM  1.        if  ri'it  ll.-.t  i1is,]«»»od  of  the  bills. 

.Mr.  .I'll!  N  K  I;N  SKI  >  V.  (.irliuiiiouury  ..geut  1  ;i  the  City  of  Birmbig- 
bam  Tramwi^t  Hill,  wiU  no  doubt  whatever  esiatad  in  t4t*  mind*,  of  tfiu 
l«ritaHHlHj  ignite  on  the  ptUti  VlHy  wsio^  spialin  MmI  StwdfaiK 
(MhriralOdidDotai>ply.  I  a  U*  aaee  the  truawiTi  extended  •rverwiw!da 
an  area  that  the  addittonal  oxpMwe  to  the  promnUin,  if  it  wore  hf-M  that 
the  onlar  did  apply,  would  be  lome  £S,0«iO,  £1,000.  or  «vei;  £b,000.  li. 
would  mtna  [xiittDg  tinticK  in  tt«  MnNMM^tbt  pMjat^atiuB  ol  a  iHuub«rQ( 

caM     exioiiUK  lntsijw»><i. 

>Ir.  I'RlTr  Mfiwr*.  Hherwood  It  (.Nx.,  parliaiueotAi-}-  agenti)  followed,  at 
the  rei|ue«t  of  thr  rxaminert,  aud  expneeed  the  aame  view. 

Mr.  t'AMPION'  «»!>!  thr  i-x»minpr?i  wert  »»ti:<fi<'J  oB  the  maU«'.  Whwi 
the  elauee  .f  tV.p  s'lmdirg  nnliT  v>»"  lirrJu.tl  i-U'etrio  tnctiob  wua  nyt, 
eoolemplated.  aad  ttaat  waa  the  way  the  •Uliicuity  had  ariaea.  If  aaytbin^ 
further  ought  to  be  dons  for  the  piWrUao  of  the  public  or  Um  frpgligwi 
it  abuuld  be  dune  by  tlM  amsadiMut  of  the  (toodiog  cnbr.  The  ■tat 
U  tk•ir4eeUmwMt>l•tth■•lilld^(ariltdia  Bot^vli^iaad  ll^ 
hilb  d4i|to  be  eomURf  d 


VHi  FBMoiHa  OP  gwnwmoiBMk 

Ou  Thuradagr  last  week  at  Ibe  Ureenwidi  rl^<iidoa)  jwlioe  ojuH,  before 
Ur.  Kciinrdy,  emniiwmee  ngainiit  the  Ittacklimth  aii<l  (jrcenwich  Diatrict 

K".  '.lie  Iji'hli-i.j;  r.    (I.t.l^,  iif,  the  in«tmK-y  uf  >rr.  .1.  n*m-.r,  JT.M. 

Ir.;i[ejliH-  n!  >\L-l.iri(.'..  WTO  hCTTil .  al  Icgi  n^'  th.»t  »t  Ihti  furiJT.*:i\  TVork.Ht 

lliver'terr!M:e,  i^<st  Llraeuwidi,  a  death  from  electric  alKick  wu«  caused  ia 
October  lut  in  <-oaae<|ueriee  of  the  Buoipwy'a  M^nt  t»  assonly  tasa 
certain  macbiaFi-y  ciu  the  prenilaei. 

Mr.  WOXTN \'.\t,  for  the  ilcfnw'e.  wiid  it  w»»  idk  to  »ik  for  a  cotit  kliim 
againat  the  cnin|>any  m  Itolnnwm,  tbr  mtn  who  met  hia  deatli,  wa«  iKtually 
ensagod  in  the  work  of  fixing  a  protiwti  i  e  luudniJ'  \sh;f.h  wiu  ihn 
incL-iutioii  rojuired  by  the  Kectory  AcUr. 

Mr,  .1.  A.  CoNiilAUU^  retideot  curaueer  to  the  cumiw^',  caid  tbo 
•■itches  were  planed  tn  a  pUfin  twm  Iha  pniM^  and  Wwa 
appruai'hed  \ty  ii  «una  itairwuw  Aller  Ska  Ihtst  aoddimt  wludi  ooatiirad 
in  Marvh  laat  to  a  aMIt  cii(tDi!er  the  tiandlei  of  the  awitebet  were  nlecd 
Im  a  heiKhl  'if  5(t.  9'm.  front  tlie  gniund  and  indiarubljer  utats  «ct«  plimd 
on  th<'  iluor  of  the  g»lli-iy.  Ia>|uirie*  w«re  aliu  inaile  ju  t>'  th«  n<?w  farm 
"f  awitclilioanl,  nn'l  Sir  Frrderi  k  Hr»tnweir»  firm  nrrr-  .  i  'ulti-'l 
on  thii  tOAtlrr.  Iu  the  meantime  it  wu  decided  tu  place  a  han<J- 
rail  in  froot  «f  tlia  nriteUigard  an  additional  prec»utiuB  and  wbi)» 
magfttfti  oo  lliit  wwk  tlw  pment  fatality  oocurrvd.  They  liail  told 
a  mau  off  tu  ace  thut  ii»  mic  Kent  n^nr  •.h"  «'  itoh'  -,  I 'it.  In  thi '  rmn'a 
temporary  aloeuuo  Mid  l«ing  appat'^utly  ahxi  ;n  "  i  '.Mth  th'-  w  rk 
ll><!  dti'<aii<<d  did  ao  with  the  result  that  while  rvmoving  a  Iwlt  lie  placed 
hiK  baod  on  a  Uvr  vrin<  nnd  recrired  a  fatal  abock.  Ah  to  the  Don  regiettjr 
nf  thr  accident  ius  did  euter  it  iu  hia  u«ro  bcuk  aud  infonned  the  BoaM  ol 
TiA<(aa(tlwMiUMiiwitlM  dvit  osMired.  Hmmb  whownrlMd  th» 
awitrha  wm  n^elnd  1«  ymr  gl«T«*,  and  wtre  not  illawad  to  osa  baMi 
Uiuda 

The  hearing  <if  tlie  cnae       i«aunied  jrcaicrday  (lliaraday 
Ml.  W  uN'l'NKlt  >aid  ihc  |iareota  of  the  deoBMioJ  man  KuliiinMi  had  a 
aoit  iH  odidS  fwr  M'lDpcu^Uub,  they  elaiailiR  £809  daoige*.  and 
>  IhMilhi.tliat  UkA  akmM  take  the  <|iM*liMt  of  tevfMMxuou  out  of  tha 
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ma^'ctrmU'ii  minH,  mi<I  U»t  he  thmld  Mit  InqiM*  »  Ina,  if  any,  (BtMiwil 
(ur  Uw  BurpuM  of  oomiWDiAUoa.  ., 
Mr.  KENMEDY,  the  mt^taltt,  MMbh^WMtlMttfthtcMwm 
am  of  unm  negligitMe  Ih*  8m  AtmVi  bp  pmporttonttely 

>[r  WUNTNKl'.  jir  n.^rlrd  to  «rpT:i-  ;li)it  tl.'  rA.,5r*t  .iiu:ui":L-*i  wen- 
for  llie  ume  oSencr,  Mfl  that  lh«r«  bad  bceo  wbat  pnt  Civail;  Km<iunl<'<! 
to  «IJtlHb«l^lrJrllM|jp■arv  on  the  fnrt  of  decMMMj. 

Ifr.  KKNNRDYmid  h<<  lia>l  nxue  (o  Ihi-  mtiduaiiin  that  these  w.>rk« 
IMn  lli>t  in  «uch  a  p«]^tii*ii  nr  of  f^uch  oiHi^truf^thii  wt  Ui  U*  r<|U«l]y  Mjifo 
to  «fTrrr  iMTOin  eiiipliiyed  witliiti  ihv  meaiiiiit;  of  ihr  net,  opo-islly  »o  (» 
»n  •:  wi'Vii  Hii  ijiit  -lill-'l  in  rlcctrics)  iiui't»T:-,    lu  .•ii'-i viti/  'Ji-' 

Iwni-id,  1)1'  »li.uM  lull-  iiL'.-i  I 'iti-«iHmlii'n  il.nt  tine  '.mi*  ,  _t".ii 
many  «.tteeukr>l«.    (tn  the  Komiii<ni«  umJrr  vk.  5  of  the  net  there  would 

h«aiiMci£10bMBdir«M.«iM0i«a4fiir  iMrii  fBtmc  tha  amfa)w»ec.n 
tiMngirtw,  iiWdilMtb0*%litwMu<«T«T«tKH3A<-  llMMaMmvU  be 

£HfK  iMt  M  the  Rrst  *uininnn>,  ao'l  2r  --n  ra  li  nf  th«  utbeN. 


LEGAL  INTELUGENCE. 

I'itzGkxKld     DnbUa  United  Tnuaways  Co. 

Ill  the  Migh  Court,  Uublio,  M>.  Jutlice  (lilwin,  on  .MomUy,  TuMiUy. 
uxl  WediMwUy,  beard  aa  aclioo  brought  hj-  a  )>uljliii  nino  meix-liaut, 
agMQtt  the  dofeiidiiat  cuuifAiij  foe  fathlrin  aUq^  to  bav*  been  catuml 
from  (he  uoo  Mmlin^  of  the  vun]pa»y\  IrMnwav  (mck,  whereby  plalntif}, 
whik  i1rivit;i».  <«t'i>Uf''.y  Ii  Iiitv"!  from  the  f»ll  of  hi»  horee.  llnmnge* 
wer« '.liia  at  £6  Xi?.  1 '.-l.-iiil  ilrnieri  that  the  nwident  wan  cauii»il  by 
tlacir  t)e|{lip;«tK3e  ur  tiial  they  were  liabln  for  tb<?  maiiitetiaiiofof  tb««^ffct<« 
Ib  tba  Dtiuoer  •ugK<*te>l  by  ^iliiintifT. 

' Aflar  a  Tery  len^iy  hearing,  the  following  poiutu  were  left  to  the  jury 
t<>  ileciile  : 

(1)  (a)  Wai  the  part  of  the  pareineot  for  wliii^h  the  company  wik 
reepntwibli  »t  tl»  tiire  of  Use  acoideul  alippcry  aiid  unfit  (or  traflic  ^  — 

{i}  XS'ai  it  at  the  tiiue  of  the  awi^eal  iu  it*  tbeu  atatt  a  daoKer  and 
aaMfUM*  t»  «ka  otdhNrr  tnOet^iHiHr  I  YaL 
(e)  yr$»  Itia  ha  tlien  euia  a  iMfaanea  T— ^ittMcr :  Vm. 

(2.1  flu]  tlie  pUintiff'c  h  >nw  fall  upon  the  naiil  \tktt  uf  the  i«yement  7 — 

(3)  If  Ibn  fint  xnd  eeond  ()Ufl8tioiu  art  aoawwei)  "  Ym  "  vai  it  b>' 

reoeon  of  the  c  litioii  of  the  eaid  part  «f  tba  pavaaiillt  that  the  flaitttltf 

wa»  injured  ' — A  iwtr ;  Yea. 

(4)  if  tba  above  quartiom  ai*  aOMNrad  "  Vec.'  w»  the  niiifartMia 
CauMsd  (a)  by  tha  fabrie  of  the  pavataant  bang  improf^rly  c<>ii«lnMtad1^ 

AnJiy<^  :  N''. 

'J.   I 'r  iuipn  pcrly  roainfaitit'l  f— ^ojiTfr :  N  .. 

(i)  Or  by  reaaoii  of  the  omiuioo  of  reaaouable  precaution*,  nuch  lu 
HUdlBC,ta  prevent  the  paTrmont  from  becomiiif;  tlip|«ry  l—Anftr:  Vn. 
'{81  were  the  ilefendant*  negligent  (u)  iu  ttie  rMnHtruoliou  or  mainte- 
Uuiioe  of  the  favemrot  '—An'mr  :  Xo. 

:l)  Or  ill  the  omiv-ion  "f  eaiutiiif;  I — An-icrr  :  V-  <. 

(6)  Tt>  rliii,i,">,f<j«.  if  anv.  i.<  iht  i^'ali:-?*!  rnlitle.S  '  ^Mutmrs  £lfiCO- 

Ilti  J.' i>m  I*  pnt,/,t,|     m'pl:  '  (-r  j  l  .nitill.  I  .ul    n  tlie  appjicBtillB  of 


cuuoeel  for  dcfeiuLM:' 


M  J  Ml  cvc  uLloa, 


Electro  Cliemical  Co.  (ISOO),  Ltd. 

Mr.  STKWAltT  .SMITH,  «>u  l  iiau)  la.-i.  iu  ibc  iiiRtlet  <-/  (be  ICircLri.- 
<  hemii-aJ  Co.  ilSOO  ,  I'rito  r.  the  i  'omfiany,  iii(i\e.l  lor  Uif  amiulotiBcut  uf 
Mr.  Ilul^rt  Shnw  «a  reoehrar  at  tb«  iikilance  of  dab«otui«'bwlilera,  Couatel 
•aid  iliu  oxnpaiiy  waa  iDaorpQi«u»)  on  Vth.  14  year.  «!lh  s  capita]  of 
£200,000  ia  £1  ahAree,  tu  iMHjuire  cerl.;'n  cwbtju  and  ohvuiic*]  alkiiU 
work"  for  the  purpuee  ol  nrurking  a  nv»  i^l. .  ii  iljiic  pruocm.  £40,000  liid 
batii  ntbacribad  ou  debenture*,  aiul  th<«.i'  aitUnuurea  wrre  a  charge  on  »U 
tha  atltta  af  tha  CMUpunv,  except  the  furoigo  ami  cnlunial  patetitr  '  i  i 
*M  executed  a  debeoUiro  tru»t  deiKl,  and  the  pUiuliQ  wnt 
holder  of  300  debentui  o,  a  coaditira  of  which  wa«  that  the  principal 
»bouM  beoouK  <iue  in  thi-  ertni  of  •  winding  up  rtM>oluti«rii  bsiog 
On  Jan. 25, 1901,  a  ajiccial  rr<^ilu(!cin  waa  peiwrd  t  v  :i,  J  up,  and  a  mceiioi; 
eumuiunad  lo  coofirin  that  reenlution  w ul  I  i.i-  hdJ  in  a  lew  dayn. 
?J,^"  J!.'.r5*?'.'J*"'.'.''^"""f*"y>  "'Iif»"e  ihe  ai>plic»ti«D. 


UiaLOIiaHHIPMldthaaieinrtlyaataied  t;>  be  in  jeupi^dy. 
(Iviug  MLurily  bl  tto  aaaalliy  to  naidd  uppuiut  Mr.  Sbaw. 


I  T>  OofndL 

At  (MerkeiiwslI  (Loudwi)  Cpunty  C.jurt  on  Wadoaiday,  before  .lodge 
Kdgc,  K.t.:..  Luigi  Ariuaani,aii  elect rkml  ongiaeer,  touglit  to  lecovcr  £17.  lOs. 
lor  work  dnnc  and  material*  tupplird  in  •.onuection  with  au  electric  light 
iog  in«t>]lalioD  <ia  defendant's  |  rpiiii«e9  iu  tlio  Hjckiugliaiu  raUi-c-roii  •. 
Frwn  the  ovid<>ncc  it  appcan'd  i  liat  the  price  originall}  att|Miltt(>d  f.>r  tbe 

WOTkwaiilB,  plaiatifl  agrteiiik.',  iu   '    r  itiBn  uf  Mi  Mima  hi  iiij,  advrr- 

thad  on  defendant*!  i«reiBi«en  during  tbe  exMattoa  (if  ||m  mrk  tu  iiuke 
rhart'-  f  r  r.-rtiiin  rlttiiiga.    Iiefeailaiifc  aubaMIMOlly  nithdraw  ■•!« 

atUr  <lKiiM 


ioiii*uL  Li,  thi'  iiivprL:.ii!L;,  and  iberefara 
Qttiun  and  £4.  lOi.  lor  extra  work. 

Jwd0»  SDQK  held  tint  pWntiff  had  e«t«UMiai  Ma 
judtmot  far  tto  full  amomit,  with  oiata. 


tfMiMd  <$  tor  tto 
and  ga*a 


.  ft.  aotm  CMb  Cto.  (Ltd.). 

.VI  the  .\|in<be.(ci  .\»«ij;e»  on  Jlonday  Mi.  Liugdon  BloatMMd  Ifaat 
ihi»  «tii..:i  "lii.h  v.l^  f,.r  wrunslkil  djenuiaal,  had  ixrn  aettled.  Tba 
dartr!»  harinjf  mme  t<.  teini^  jBdgnMni  w»»  jslTcn  for  tha  plaiatiH 


MUNICIPAL,  FOREIGN  ft  GENERAL  NOTES. 
— ♦  

APP0INT1CENT8  YAOLBT  ABD  FOLBD. 

An  oataide  manaf^r  and  enipne«r  i«  reqolMd  Car  ft  iHgtwnngr 
(iKiibtition  Kratem  in  the  Xorth  of  KoKland  mpplyiiig ^rae-pluae 

hi-li  tenpi.in  current    See  advertiaement. 

Thi  rii  i  ,k  vaomcy  for  a  ^bift  engineer  at  the  Dundee  Corporation 
h^'bt  ng  Liid  traction  italioiL  ApplicatioiiB  to  tha  tibr  fjtftriral 
Lii-iii.,r,  Mr.  w.  H.  Ttttnitr.lfcdkflpa  GnMWt-nnl,!^^^ 

.Ste  ailvcrti*«Ti)«nt 

Charge  eli-i-lriL-i  in^  MMitchlMMnl  atU'iMiati  i»rc  reqaired  for 
extra  hiKh-teiiiivn  p  ^wit  .itii'.i-:.!!  a:i.l  fub-ntiiti  mi  operating  electric 
trii:iiway^.    S.'c  ad-.trti.n^iiitnt. 

A  traflic  awiisUtil  is  riMjiiir.-,!  hy  the  F.iut  H-im  Dinlri?!  OonTiril 
for  their  electric  truiuway?  <teiurtt[U'nL  ApplicAt  i:i;is  l,i  Ch.\ir::ii\ri 
of  Eltctric  LighltD^  and  Tra.iiiA-i^a  coiiimatoe,  I'Mic  OUicfH,  l-li.-.t 
ifam,  E.  by  noon  14lh  imt 

Devonport  Corporation  require  *  chief  auiataot  enainoei  to  tha 
bonqghalaatrioili^gfaMa;  Ajpli  i.kjii,  hyVA  IIT 


Mr.  Rmeiit  Croa,  of  Ab«r<leeii,  has  been  appointed  borough 
clettrical  engineer  at  Rotlicrhrtm  at  a  nalarv  of  £*(X>  per  annuoi. 
The  following'  were  inrited  t>.  it  ■•  iiK.  tinj;  .it  whii  h  tlir  apiointraent 
waa  madi;  :  Meisn.  D.  Adamii  i,i'n;sloii),  R  Vra»»  (Abf  r.li'.  r.'  FL  R. 
Hill  (Bromliyjk  T,  C,  i'ar»oni>  (Halifaxi,  A.  H.  H<!.>  Itur.  St 
Edmimd«),  B.  £  J.  Swan  aiifl  F.  L.  Todd  (LooJod),  anJ  F.  U. 
Wli]nBM(Ihi(lMltata). 

Tlia  LHMHilir  Town  Council  Ia«t  week  appointed  Mr.  W.  A, 
Tetttf  dmtrio  Imtlmjr!!  engineer  at  a  salary  nf  i'.ti  m  jier  annum. 

Mr.F.S>  JUnmu^lale  aaiatAnt  nvwager  at  the  Bruah  Comfw^'a 
voru  at  LiNigViborauiib.  haa  beat  apnoiBtad  flaoml  manager  M  tt* 
CUjum EmiiiHfliag and  Elaetrwal  jBontraettM Ou.  (Ltd.). 

WorcaitarCttiy  Coum-il  on  Mondaf  amoliiM  Ifr.  E.  E.  Uuadlay, 
who  has  aetad  aa  iemporarv  eugiuaar  tt  l&a  alMtiieity  ivark*  duiing 
the  abaenca  of  Mr.  (X  i,  SntliarlaBd,  chlaT  aiiabtant  eagioaar  al  • 
ealai  v  of  £390  per  ankim. 

Mr.  Aleiaadar  Mutdoeli  haa  baaD  upotniad  i  

the  Fnlham  (limlaa)  Botw^  eleetaiHi^  tapfif  wAt. 

AlfretoB.  -Menn.  UibliiagB  and  Baker  IwTa  been  apsointed  cea. 
.inlting  euKineers  in  eogutactioo  vUh  tha  OooBaO^  apnUeatkn  lor  • 

provitional  electric  lightiog  oldafv 

Association  of  Huaieip&l  Corporations. -  .\(  a  meotiog  of  the 
Council  of  tbi-i  Af.-  Kiation  la!,t  wei  k,  Sir  Albert  K.  HuUit,  M.P., 
was  nominated  presidetit,  and  Sir.  J.  T.  WiXHlhoiise,  ILP,,  vioe- 
prwideni,  for  the  ens^tiing  y<'ftr. 

Barrow-iii-Fiiniesa.-  1'he  electric  lighting  mains  are  to  ba 
rxttniled  to  Vu-kfrnttown  at  an  isiimAlfd  cost  of  £«3I\  provld«i  that 
M.  "r*.  Vi.  |..  ts,  Sm  ami  .Maxim  ifiirtr.inte<'  ihs«  total  ajjgregate  on- 
«Hin|iti<in  (■li.ill  projiii  i;  n.tl  lej.:  ili  ui  fjl  m  h  [.<  r  ^unnuni  irrwpeclivc 
ol  nivef  lijjlitf'si.'  Thst  (Jen)  I :il  I'lit].!  ..-  > i^inmittee  reromtiK'nde'l 
that  the  date  .it  nhi  li  ti.'j  (\i:|iMr.ili.iii  i.'.H.-rrc  the  right  -ji  [lur-liirtc 
ex»ndl^d  from  \'Jli>  to  192ti,  and  this 
MIBCiL  It  was,  however,  atated  that  if 
....  wbo  have  uctiuired  a  coattvlUos 
■iiccfirt  in  the  local  Mmwajr  compaBT,  wauld mUbrntt  (mb  ]mmom& 
:he  conuiUao  woold  eanaidar  t^tno. 

Balfasi.— Doimii  Oe  pait  jtar  there  wa«  an  increace  in  Uie 
r  of  uoiia  ioU  of  SI4  pen 
«nk  Tlicn  mm  i 

for  1 


uiai  lue  uate  .it  h  hi  h  ti.'j  *' 
the  tnmway  uii<iertakine  be 
has  bMB  araaad  lo  bjilihaG 
tliolliltUiJtlaeMe  TneliMi 


number  of  uoiiamd of      per  cant,  and  in  tket«utal  of  i:iti  per 
aln  a  aalfanuloiy  iocnasa  in  tliA  euaMit  anp^iad 


Birkenhead.— Tha  New EVrr^  dectric  tramtn^ nolB  wm  opeooi 
for  tr^llic  ou  Muadaj;  The  line  ia  oomnleleA -fi«ii|i]lev  Ferry 
tcnuuiis  tv  the  SeatioaV  Oon^  and  a  lOmio.  aorriba  in  ^na. 
^Bfltlah  OolnniU*  BiNtale  BdlinyO^-TkodlnG(iina«iMt» 
that,  iongfaly,  the  coBpanr  im  tmainid  a  lose  of  about 
thtongh  the  recent  OMMnMntt.  Since  Jan.  8  iban  baa  been  no; 
n^L'tirrcnce  of  the  stornt'iL 

Oolt^eater.— Iu  the  report  of  the  bjrougb  deetrieal  engineer 
(Mr.  A.  11.  SiUarj,  preitnted  Vt  the  C.>uncil  on  Wednetwlay.  it  ia- 
claimtd  that  although  no  public  light*  arc  connected,  tbe  Colche-Mer  ' 
elfi  tticity  station  li>t'l»  fhf  »<»frtn(i  pMition  in  the  riiit.-  l  Kinijfl  i"?! 
for  p^>gfel>^  during  ilh  ja^l  12  n.tntha.  The  only  jila  -!  ihowin.-  :i 
better  tveni^.'C  ibm  i  ' jIi  liester  vntm  Wimbledon,  and  Wimbletion  iud 
a1nio«t  entirv'Iv  .i  the  streets  dnrin,;  the  lart  year.  Several 

constimnni  bad  coaipiaiued  of  the  high  cbarga  for  lighting,  which, 
Mr.  .SilUur  aBggeitf,ay||bt  fan  Kdngcd.  It  ma  dieiilsd  t»  Mm  Ibh 
snggestion  into  eoneideialion, 

CroydOB.— Aa  inqninr  waa  held  here  yeitcrday  (Tharadav)  into 
the  uiipUcatinn  of  the  Corporation  to  b'orrow  i,'30,00<J  for  electric 
UghtiDg  «f  tpmionc  Thna  waa  no  itpiionitioa. 


Digitized  by  Google 


Tsm  iLioxBiouir,  mmxsAXt  s.  imi. 


At  a  meetinL;  of  the  Curpotmtion  hut  week  the  town  ck-rk 
n  portvd  that  the  Local  GuTernment  Board  had  decided  not  to 
tntt  it-mii  future  aiiplicatiotis  for  liorrowinR  cajiital  for  "free"  wiring, 
and  ouuniMjuentiy  tlje  LiKhtioK  committee  were  unahlc  lo  niv«  ctki  t 
to  the  free  w-iiing  scheme  adopted  by  the  Council  on  X  -v.  M. 

llie  IdgbtiD^  coiniiiilKi'  iccommeml  that  Mr.  T.  II.  Miii-hull,  thii 
boroaah  electncal  i-ii^jirmr,  in  li'  ii  ■  bi-  ii-'j  il  -  lumi-r  vacatimi, 
■iMOld  btgianted  mx  meckis'  leave  of  uUseac«!  m  the  curly  si>riD^  U) 
«MUolriB,atbiB  own  axMiM^toTiiitAantica.  Tbm  if  imwundit  ion 
km  bm  adopted  by  thtlSoaaeiL 

Itanraik — ^The  propoiHiil  limn  for  extcnHnns  of  th«  electricity 
nndertakini;  baa  Iwen  increa.-<d  ir  m  £13,0<>D  t  )  £15,000. 

Dndley  — Til-  1.  cal  O  jvcrniiicnt  Board  has  rtfusod  to  sancliun 
the  Council'a  apijlic^ilicm  to  borrow  msnej-  lor  wiring  oonsucnen' 
fICBlIlM  on  the  easy  paymvnl  Kj^tcm.  A  deputatUB  lui  been 
■PfniBtod  to consalt  with  tiie  Board  on  the  suliiccL 

Dundee. --The  new  electric  tramway  Miitc  from  High-street  to 
CleplnRton-rr.nil,  w.ia  otiicially  inapected  on  behalf  of  the  Boaid  of 
Trade  on  Wc  invii'i.iy.  The  I'erth  r^vul  extennion  and  tlw pomMMBt 

W«y  of  the  lilji  liiicfM-road  route  wen-  also  inspected. 

But  Middlesex  Electricity  Scheme. -Au  iutereating  report 
baa  bti'n  prepared  bv  Mr.  W.  C.  C.  Ilawtayue  (and  endorsed  by- 
Mr.  Robert  Hammond),  and  sabmitted  lo  tiie  District  Councils  of 
Edmonton,  Enfield,  8outbKate,  Tottenham,  and  Wood  Green.  <ip)n 
the  propcMed  joint  cleciricitv  undcrUking  ciiibraoed  in  the  Ei»t 
lIid<Ue«cx  Electricity  Bill,  liMU  Loat  week  we  tepotted  that  the 
joint  achemehadneond  lk*^p|n«lelMilia«flf  ntaM|»Nof 
aeyeral  of  theie  diitrieti,  ind  aam  amdti  dw  iwut  of  polb  (o  be 
taken.  Thia  wtelc  farther  eonaideretion  reporti  il  below'i  ha.*  Iw^n 
given  to  tlie  lubject  by  ratepayer*  Bcetiaga  at  KUiiioiiton  and  Kn- 
field  Highway.  Tba  total  cuUd  axpanditaia  involTed  in  tke 
Bcheme  hia  Man  put  bjr  Ifr.  HaawMM  at  HMtflOOi  Bade  vp  ai 
follow*:  — 

Oeiierating  ikUktioii  builiJiu).-"  ^l-^ft  .V  . ,  oml  aai  ath 

pjant,  kc,  and  purchana  of  Ht«  .....................  £3{MXX) 

84,740 

naien  faaden,  low  tmdcm  di(bib^i|iai^  traaa- 

htnam,  and  «il>  atation*  ,...„„^„„^.^„  ............  109.2tO 

I'u  I  .Uc  atteat  I^Ds  '^'t 

Howe  Mrviee*  and  iiiet«n  «0,000 

Free  wiring   25,000 

l^pti,  expert,  and  eii|;iueeri»g  feea  and  t-iintiogencie*   23,000 


Total   £345,000 

The  plan',  rijacity  ia  given  ««  4.000kw..  iucliidini-  a  rtaervo  of  l.OOOkw. 
AUowiuK  oOOkw.  for  !  in  riiiUiljutiKn,  thia  leave*  the  total  plant  capa 
dty  kt  2,a<X)kw,  to  be  utiliaed  m  follow*:  I'ubtk  li«htiD«  (600 
iitaxiinum  KkkI,  or  eqniraleot  i,  310kw. ;  prirato  deniatid,  l,fi90kw.  :  un  l 
pun-er  along  canal  and  geuarally  throughout  diatriot,  SOOkw.  The  revenue 
froB  3^,400  uoiu  Keneraleil  b  feraeeel  a«  under  :— 

Pnfaiic  lighting  (042,400  aail*  at  Si)   £7,030 

Private  UgfatioK'  ( I  .&00kw. ),  ay,  rqoal  53,000  Immi*  all  bum- 
tug  at  oiw  time  :I(.)6,000  connretedj — IJSKmM,  tut  400 

hour*  at  7d.  -blbfiOO  unite  at  7d.   18,650 

IMOktr.  for  600  howB  at  80.-964^000  unite  at  2d.    7,950 

Khoirio  power  (TOQkw.  initalled,  with  a  ma*<iHiiin  load  of 
600k  w)-fi00kw.  with  26  per  cent,  load  teSteraUDOl^ 

unite  at  ad    9.110 

Fkae  wiring— 10  B«r«eat.  on  ilSSiMO   SiSOO 

,  Maf  iante1>  <iWO  at  6*.   1,275 


VeM... 


   £46,406 

Hie  U|iIm«p  eipmditure  iaTotieil  In  praduebw  S,nt,400  aaitt.  It  b  a*tl- 

matrd,  ahnuld  n-t  exc-e«it  I'Sd.  per  unit,  includiog  tnaoageiiient  cxfienw* 
antl  iin)jjl<?  allowance  U^r  maintenance  nnd  repnira  on  buildio^ca,  |>lant,  luid 
mivin"  riji.i  wi.ulil  R|aal  £22,027.     Iiitcreat  and  redcmptiim  (ul 

6i  [~  1  iv.iii  u  i.VlS(X»0)  would  rtaich  £18,112,  leaving  a  marv'inof  fi6,2W>. 
The  Ednion-.iiD  Hiii'  selected  for  the  Kt'icratin:;  station  is  upptovcd, 
being  dcHCrilieil  clli-ntl;,  kitualeJ  for  an  underlakili^;  of  lhi-< 

natimi,  with  cloae  pruxiuiily  to  mil  and  canal.  No  proviaioti  ii» 
Bude  for  npplyuig  camnt  for  electric  traction,  but  it  ia  iK^int«d 
out  thaty  if  terau  on  be  made  with  the  autlioiiliaa  eonliolliug  the 
tnmwayii,  liobt  lailwm  Acl,  in  tha  dMa^  lana  addittonal  plaot 
can  b«  provfilcd,  and  tlM  pcoBIa  of  tfaa  ndartaking  »honM  lie 
increased  tberefron.  A  tliree-pha«e  tyataei  b  lecoinmeiided.  The 
bill  before  Parliament  provide*  a  total  of  MtMflO*)  the  cont  of  the 
nndertakin^,  and  the  margin  Mween  thin  earn  and  the  £3  t.1.00<>, 
specifii  'l  in  the  al>ove  n"port,  i.i  c<:)ii»idered  n  aufBcieut  allowance  for 
c\tt-!i  Mon-(.  The  bill  prm'idc.'i  tliat  imly  intert-wt  on  capital  ezpendi- 
tun-  -lull  bo  paid  for  tUc  lir.Ht  .'brr-i  vi-uris  tin!  n.'paynnt  SS  the 
pritirij  ii'.  'i„:iv^  left  i.vcr  till  iLf  lup-e  iif  tl:it  i..-ri.jd. 

A;  ;i  iinHtLii.;  i|'  nit<'p:iy-Ts  i^l  1^:11-11  lliiihwiy  o::  M  jndiv  i\ 
rtnolution  approving  lUe  loiul  'jif-lricity  l.ill  ol  the  Tultenlium, 
Southgate,  Woo<l  (ir«xMi,  Knfivld,  .la-l  h^inl  .uton  C  .ninciL;  waacazried 
unanimonaly.  Mr.  W.  C.  C  lluwUynu  was  preacnt,  and  replied 
Mefljr  tp  thawmarta  mmmI^  mda  Wlfa;  QaoitaOSor  on  beluvlf 

ttaatiiMMUlSr^  ^" 


A  meeting  of  ratepaver*  wa*  held  at  tin  Kihtmnton  Tknm  Hall 
on  Tuesday,  ut  which  Mr.  (;e<jr(;e  Offor  iii^uio  a  k-ngthy  a])eech  to 
show  that  the  ratcpHycrs  affected  by  the  Koft  Middleocx  Kl«tricity 
Hill  would  find  it  much  to  their  iiitenvt  to  cntntrt  the  fpje»tion  of 
Llrvtricity  ^'ipply  in  the  hiunU  of  the  company  with  which  he  i« 
a.«i">ciAte<l  rather  than  to  place  it  tinder  tlic  control  of  the  local 
authorities.  Mr.  Odor  |>oinlcd  out  that  there  were  two  coinpaniea 
inttreated  in  the  area  aflecud  by  the  bill,  and  one  of  the«e  had 
obtaioad  an  Act  af  BidiaBuiit  to  aenante  cleatridtr  >u  bulk  at 
large  atatioBB  at  Poodat^  Bad  and  B/utML  tka  odier  mw  tta 
Klectrieal  Power  Dittribution  Co ,  with  wUw  ke  wa*  moeialed, 
which  had  made  offer*  to  the  Di»trict  OoaneiU  to  aupptTeunent  Cw 

fublic  lighting  at  Sd.  and  to  private  consnmer*  at  3|d.  per  unit, 
n  the  ]ir<^ii>oMila  ;>nt  forward  by  hiii  company,  proviaion  wa.a  made 
for  the  local  authoriliea,  after  li  yrira,  i  f  th  ey  so  desired,  to 
purchase  the  undertaking  and  (ioojwill  .-it  a  value  to  be 
iiied  by  imiependent  valuers.  Hi'  ur„'cil  that  work  of  this 
kiinl  hbii-.-.Id  1h'  in  the  linnds  of  prjrtic.ii!  men  prep.irel 
to  »peculate  with  their  own  ntoney,  and  not  in  the  hands  of 
municipal  oonneila  Every  member  of  tbediiaatontaof  UataBapanr 
waa  an  eleetrical  espeit,  and  they  held  tiaaaUnk  of  tha  Mmt 
lighting  ptovi*ional  ordeti  from  the  Hertford  Corporation  and  the 
Banet  Diatrict  Oooncil.  The  fignre*  that  had  been  put  forward 
*howing  a  aarpln*  profit  on  76  wtmicipal  underlakiogi  of  £71,480 
waa,  he  conplained,  mialeading.  In  Iheee  ca«e*  there  waa  no  allow- 
ance for  depreciation,  :ind  a  nsolcrat*;  stun  to  detliict  in  thi* 
respect  waa  ik  ]>ci  lui.  lq  Vac  ■.apivi',  in'.  e..ite<L  <.)o  thi-  nue.'*- 
tion  of  the  reduction  of  riitea  he  u-imrtcd  th.Al  in  the  i.i-e  uf 
only  about  five  lo":'al  aulhorilits  tin Huyliniit  the  kin^'Jo™  had 
there  ever  boeu  a  nduction  of  rates  tlirouj^h  thu  ."ucceMi  "t  electricity 
aapply.  In  the  bill  of  the  local  aathontiei  in  Eaat  XliiklUiiaxit 
w*ii  proposed  to  omit  aae.  tl  of  the  Blaetrie  lighting  Act*,  which 
bouwl  tiMui  to  aapnlr  aleetiie  enrrvnt  to  everyborly.  Furtlicr,  the 
bin  onW  nada  nonnon  for  public  lighting  by  500  arc  lamp^  which 
would  Ih^t  only  about  14  mile*  of  etreeta,  vet  in  one  oT  the  five 
diatricte  incluiled  in  the  bill  there  wa*  15  mile*  of  pnblic  road*.  A 
motion  hoaiile  to  the  |>io|iated  UUof  tha  Diatriet  Oouneil*  waa  put 
to  the  niei'titiK.  md,  the  ahov  of  kanda  hciag  afaoufe  aqnal,  ao 
ilecision  was  cuuic  to. 


EaatbonnM.— Council  lor  Maude,  at  Tuesday'*  Corporation 
ing,  stated  that  the  charges  for  fuel  for  the  electricity  undertaking 
for  l-t!*S  and  1809,  when  owned  by  the  Ra-tbuin  ne  Company,  had 
Wn  £l,71G  and  £i,0<i5,  wherea*  in  190(J,  utider  Corporation  con- 
trol, It  li*l  reached  £'.t,i'18.  Salaries  and  waffea  for  the  same  periods 
(189M,  1«99,  and  1!KJ0)  had  been  f  l,*jri,  £'l,nfllt,  and  £I,r)50 
respectively. 

Electric  Traction  in  Bouth-East  London —The  Urcenwi.  h 
K  ii:  luL  I  •  urn  il  object  to  the  propoAdl*  of  the  South  Eastern  and 
MetnjpuUtan  Tramway*  Co.  to  .^ul»titote  electric  for  hor«e  traction 
on  their  line  from  Uftenwich  through  Lewiaham  to  CUted  OB  tlw 
Schuckcrt  surface  Antaet  tyateni,  and  have  placed  fMr  otqectlona 

before  the  Hounl  <  f  Triiilr, 

Electrical  Btandardiaing,  Testing  and  Tnioiag  InatitaUoo. 
—The  Board  ol  Control  of  thia  inamtia*  luiia  nwudod  Jaiapil 
Qaodman,  of  Wellingborough  Oiamntt  Sdioal,  •  Ibraiill  antniMa 
aiMaiaiito,  TClua  W  jpuueai.  teuaUe  far  t*o  jmh,  nd  FnMia 

Blactrieal  tiudoi"  Uiiloii.-Wa  JwwiMjjhfaiioapf^ 

propaaad  ndH  which  the  Eleetrical  IVadd^  Vmon  tsCeuthraeonaalt 
dcMfU4ibdloome  into  force  as  *oan  as  possible  to  r^enlate  the  work* 
iag  of winman, cable  joiaten  and  aaaistajut*  employed  in  the  LwdoB 
di*trict  who  an  pwaibaia  of  thia  union.  .  Iko  promoted  rnlaa  an 
as  under.  Emptoyenf  oljaelboa  and  aoMBHa  uu  itquMtad  mt 
later  thun  March  31  :— 

1.  Tti.it  &i  li'jui-i  coiHlituti'  I  w  '  k  «  .rl;,  I'Ut  wli''n  ni'  iaV'i  <  »r<' 
working  uqJoIhi  where  tbe  hour*  arc  teas,  tlm  muoey  aball  iie  made  up  to 
equal  liic  So-heor  week. 

Z  That  nbe  and  a  haU  houra  coaatitute  a  digr'*  wetk  Car  6vo  daj*  ta 
Ibr  wwk,  and  five  and  a  half  houra  on  Saturday,  SnUhtag  W"fk  on  that 
■  Uy  at  1  p.m.  Otrrlime  i>n  .Haturdaya,  frum  1  p  m.  till  4  p.in..  t"  |i»id 
(or  at  tlie  rnte  nf  ticDi^  »nd  »  linlf.  afler  4  p.m.  d  'u'.le  linie.  tivrUmi- 
worked  duiiui:  tl  ■  fii  -t  fiv.  iUy>  in  Lhr  wr.-ck  to  1."  piii<l  fur  al  the  rite  .>f 
nut  I<'4a  tlun  Uoie  and  a-quarter  for  the  Itml  two  buura,  tiox-  and  a. half 
Im  the  ix'xt  two  heoia,  and  afUc  that  dealila  lime.  ISaeh  d^  !•  aland 
i.y  itM;]f  ,  night  sbtfiB  to  lie  paid  f ar  at  the  Mte  ef  not  Vm  than  time  end 
a-luilf. 

3.  Tn  tt  ibi'  nit«  'i'  (niv  for  wirvmeii  aadcaUa  juuiter»  sbi"  n^it  l<-..< 
Ihoii  9J.b  fier  linrir.  i  luuvmeo  not  lea*  thanlO|d.  perfcfur.  ,^p^.rl1lli1e^ 
.I'Hiatinia  an>l  j  .inbtra'  m.iiu  aluall  be  net  lea*  than  17  years  o!  wfaoa 
eiiteriiij!  the  .S..cietT.  and  ah*!!  xervo  ihrae  year*  at  tba  inda  Mappraitle*. 
B.'-'iiiiiut  or  jointer V  inatr,  aiul  on*  year  ai  probatboanp  ni*in  ■•'r.  Thn 
raK-  <i<  )«y  diirin^the  proliatioiiary  firriod  ti>beBatliaatll*tt7|d.  \>er  h'.ur. 
\o  one  aball  I  -  <i!ii«i>l  t<>  jf>in  nii  umist  int.  appr^iitiie,  or  jcmit«r'*  niUe 
whip  i«  .»l.i>v'  llio  •^;e  'if  21  yeai-. 

4.  Memii<-r>  working  o\-«r  1  and  lees  than  12  uiitas  from  abop  to  be 
aiiowe.1  travelliag  time  BAd  BSBMaML  CDoUry  espenssa  to  lia  aat  taw 
than  lOi.  6d.  per  week.  'ftaaBliui  timaaad  aipaam  ta  be  psM  far  tha 

fmn  Undan  lo  Jrt^  tad  fiwn  jeb  to  Lgadtu. 
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&  A]]  inrtu^jcrs  wr>rl.in^'  ijnrlw  llfy>r*.  iti  io"f^, -jii  a4X"LJuiu]Ali.'i>. 

oil  Tc«*«i«,  wat«t-ii4e  iireoiMf,  ao(t  othardii'ljr  jobi,  uitul  ikwvi  miL  iem 
tban  &L  prr  day  dirty  aiyy. 

6.  Uittrtct  lu>lid«y«  to  h»  Voodqr,  WUt  Hoodiiy,  Augu*t  lUok 
Uoliday  niriuiniw  uvl  K^ilnv;  l)»y.  That  do  holiday  cbail  eiitai: 
more  Uykii  tw  il»y»'  l<jm  of  iiu:r.  I  hr  rat«  o(  p«y  for  Bank  lloUdayi 
■hall  be  not  lem  than  timeaud  a  half,  i  liriotmiu  Day  and  SuiMaj-  f  not  l»Ji* 
thia  <louU«  tinw. 

7.  Thtt  no  mmber  iu  tli«  Luodon  Jaitkt  l>e  alloweil  to  wurl  ui.in  i1,«b 
ana  night  in  Fucccuioo,  najnely,  that  after  worklnR  all  night  our  inembnrs 

'  muU  eous  work  at  tb«  utuai  time  o(  laaviu^  work  tha  neit  dar. 

8.  Om  hour';  It  t  H-ff  t„  V,r  giran  on  dtiicr  Mt.  Wwk^  wiwt  tmployiia 
to  giv»  »r ,1 ,  e.-eive  nv.ry  nwk't  iMitle»  Ihoitan  ftiaaiig  CHtag  tofaedve 

'  ona  bour'a  griiidinc  roonay. 

Bi  That  a«  all  jMa  nmMog  four  or  mora  men  not  bm!*  tlWB  ant 
.  aMrtank  er  afiprMtiBa  to  laor  men  ahall  l«  emphiyct. 
.■   10.  That  no  member  be  alluwed  to  work  orertim«,  uiiI«m  abaolutcly 
,  meeaaarj,  whan  mem  ben  in  tha  iliatrict  are  uneintiloyeii. 

Tf.*'  "9!^  jot*  lock-Bp  fqr  (ooU  and  atatarWa  ba  iwotidad.  and 
on  buOding  and  whua  «&wairtMMei.f«|iibi^  a  iM^rami  iIhU  be 
jiroTldel. 

ErdLogtOD. — Tlie  Tramways  i  oiuiuiUf  kaveappointed  Mr.  UrMO, 
of  Mts^  I  ntcbaid,  Qrtca  &  Ca,.Itinuiiigfaaai,  eoumttiiig  aannecr 
to  adrisogeneralljioB  pwpieil  mH5rtfci»  far  foiran  to  wn- 
Ktmct  trainwara. 

Ex«ter.--!n  Lhe  ri-purl  preiento.l  \  El-ivlric  I.i-bt.iii;^  c  .m- 

'UiiUaeoo  Wednesday,  it  i»  sUteJ  tliai  ihu  tButJiiaery  at  tlit  R^ne- 
Wtiagrtitimi  hai  na  very  well  throughout  the  paat  y-  rir,  1  i-.  that 
•UMrthe  per  mr  two  breokdowu*  bad  oceurre<J.  A  considerable 
nwaUrof  awrhny  mi  maibat  toovtgtim  i»A  baaa  nada.  The 
'tow  kvpcauuetioN  now  mctad  si  ,000. 

'  J^f^^f  f*"''"*)- — Klfctnc  Li^^'htinR  cuininittee  have 
iUVnittada  Matemetit  of  the  estimated  capital  cijiiUiUitiitc  of  Ihoir 
electricity  supply  ami  lof on  dtitiMliir  aakma,  which  is  now  put  ut 
£8«2,74i^— about  £20,000  more  than  tint  originiaiy  e«timat«a-ftud 
the  Ooancil  arc  recommended  to  borrow  this  addttiooal  ammiDt. 
The  c6ouiiiltce  also  reeoniuiend  that  tlie  char?;c  lor  eleetxie  aim»t 
for  private  liskUng  b«  liie;!  at  I  L  per  unit  and  2d.  for  powaf; 

Hunpatead  (London;.- Ihc  Borough  Council  has,  on  IhaKcom- 
mrrttlntian  nf  the  Lijjhting  committoe,  r« solved  thataU«l«sttienuiu 
thut  may  in  future  be  aanctiooej  by  the Gomnl dull,  ItntU  ftlrtiier 
orders  bo  laid  on  tlic  "  solid  "  qrstem. 

liiMtnt  «f  Vcuaean.— Tha  CkriaHaBh  JoktmI  eoataint  aonic 
comments  aj)npo$  of  the  heatiog  of  tranter*  in  Christiania  and 
iStoekholm,  In  both  dtiee  the  weather  ia  inten«clv  cold  in  winter. 
Tbf  are  al!  pceeisely  similar  to  thoee  employtd  in  London  and 
.many  1  uur  piv.vincial  town*,  with  sliding  door*  at  each  end.  They 
generally  carry  no  conductor,  the  fare  bcin-  .{rnppjd  into  a  slot  by 
ilic  aide  of  the  driver.  Tlic  Cliristiania  'I'.-uaway  Co.,  whna« 
Iwrse-d riven,  and  the  row  tlecUn-  tramuMv  l»,ili  appear 
WtHHW  irith  the  new  method  adopted  for  h.'ati;i";;  their  cara, 
«•  It  M  Mid  a  plea.^t  warmth  h  diffosed  without  any  trace  of 
hygienic  anpleasantncts.  The  apparatua  eouiala  of  toog  perfomtcd 
Imxes,  one  under  etch  leiiKth  of  seats,  OUOr  iMMb  acta  of  apparatuii 
Ijeing  in  operation  m  reouired.  Tba  boiH,  wUch  an  shot  in  from 
the  pUtform  at  either  end  of  th*  w,  an  iltod  with  red-bot  coal  bri. 
■ineltes  i>pf  rkllr  prcparetl,  so  thaJ  no  smoke  or  eiiiell  ia  «Biitte<L  A 
channel  nf  ;i  on  sheeting  runs  underneath  the  aeali^  perforated 
on  the  OKie-r  vlo  to  allow  the  famci  ot  ^mokv  to  pjraipe  into 
tlie  open  air.  Da  fresh  air  pasting  tliniii«i,  a  v-ntil^-.ur  placed 
undar  the  coal-box  at  the  boU«.i  cf  tli.'  car  thi-  hot  cfun^KHiiiWe 
'Jfif**- J?'*',^i"^'*  ^  cliani;d  .heeting  throngiu,i;t 

ita  •atlw  K-ogth,  dilfuaiDg  a  steady  h«»t  luto  the  car  throiiL'h 
a  sQt  ot  perforated  iron  plalw  IiatiMtO  the  leg*  of  the  seata.  It  is 
found  that  the  speed  of  the  oar  enm^  sufficient  di»nght,  so  that 
the  briquette*  are  completely  ooniumed.  The  tenipeMton  of  00*0.  ii 
obtaiqed  even  with  an  ontaide  temperature  of  from  irC.to  14*0L  of 
frost.  On  a  wcnM  l  trnmway  in  Christiania  a  different  system  of 
heating  i«  adop'.tij.  l  he  air  rising  from  the  briquettes  is  emitted 
into  the  f.f*\t>:  1»Ltw.>«n  tht  double  wtndon-a,  where  it  is  absorbed  by 
felt  mats.  Ilua  keep,  the  (-real  platc-glaas  windows  free  from  ice, 
but  little  (ieal  cota  iiitii  eir.  On  Iroth  lines  of  tmtiwsv!!  tVte 
MMl  an  covered  with  CU,  hiuD-.  iu  wiut«r,  but  nnt  ii:  saiiiijier.  ' 

I«t  winter  eiperimeuU  were  niadt  m  the  eleclrtoitl  warming  nf 
tte  eloctne  ttUMMi  at  Chriitiaau,  American  apparatus  1.  ng  u^e.i 
U  the  ezpenranl  Hum  boxea  of  this  apparatu.s  were  pluccd  under 
eacli  row  of  «e*tr,  current  being  taken  from  tha  ma  working 
through  the  contact  rod  of  the  car.  These  experiraoiti  BM  laid  to 
have  given  excellent  results  aa  regards  regular  heating  and  speed, 
but  proved  too  expensive  for  general  adoption.  At  Stockholm  the 
trammr*  ar«  heaud  by  the  coal  briquette  system,  which  w  said,  in 
thia  c.i  -L-       to  have  proved  satiafactory. 

f?*^Sj?*)^~  ?  Council  h*ve  obtained  sanction  to  a  further  loon 
of  £6,000  for  electric  lighting  e.vtcnaion«L  The  total  receipts  of  tlie 
dectxicily  department  for  the  y-xr  ttnimititel  u>  £}.im,  Ti  !>d.,  and 
tha  working  eincnwa  to  £C9i.  i  ji  ;  i:.iL-r..-:t  ah't^rUni  Z  V,  7.  li>,  I  Id, 
tm  there  was  •  balauca  of  £336  left  to  uictt  sinking  fund  inatahnenU 


Loodl  ~  Thf  .^aUry  of  the  asiiitant  electrical  engineer  of  the 
trajuwiiy  h  pai  I  nil  ui  i  Mr.  Il.irold  O.  Jckin)  ha-i  been  increased  from 
£250  to  £J-i"  p,T  utiiiiMii. 

Laicenter — The  (.'■xincil  h:\vt  unanimTinlv  resolved  to  purchasa 
the  uu  ii i  Uiking  of  the  It  il  ir  miw  iy  c  !ini«oy  and  to  iotrudiaea 
electric  traction.    The  total  cost  u  fetmiate  i  at  over  £iO0fiO0L 

The  total  output  of  current  by  the  niuniap^I  eleetridljf  wmfta 
for  the  half-year  ended  Doc.  :»!  wm  670,G13  uniu 

Unnrwst.— Mr.  O.  l.  Jonc^.l.|■.,  and  Mr.  Mirn  .it,  .T.P.,  have 
piirchn.^  the  undi-rlaking  of  the  Llanrwrt  Klc  Iri.  ity  S  tpply  Co. 

Ijondon  County  OouncU. — At  Tuesday  's  me«tint<  ic  was  agreed 
to  loan  £830  to  St  I'oneras  for  the  electric  lighting  of  public 
IraildingN  £17,8SB  to  ilanip^tead  for  electric  lighting,  £S4, 1 45  ta 
Fulhaiii  for  dust  destructor  and  atnet  lightiw 

Mr.  Parker  moved,  Mr.  lUtker  Moondad, >ij th>  Oo—dl  ■wowd 
a  motion  that  the  Qeneral  I'arpoacs  committoe  ilhMdd  eouMr  the 


best  niiMus  of  bringing  before  the  new  b  jroQg^  cmnwihtba  mecHi^ 
of  making  subway  i  in  al!  the  ka-iiiit,'  '.lisroi)^ fares  in  the  mcbwolu 


to  contain  telepiiLUKj  nvA  tolcijrjiih  wiri!,  km  and  water  pipci,  A&, 
and,  if  neoeaaaty,  to  summon  a  I'l-iift^rcn.''.-  on  lh<'  robjcct. 

ni.>tion  of  Mr.  lUker,  whii-li  wn^  m-l  out  in  our  la-s:  iifcuc 
(p.  .'>i7>,  on  the  subject  of  the  coo«lrn>  ttnn  of  a  double  i  f  fi«>ctric 
conduit  tramway  in  Roacberj'-avenne  was  witli  JrM.vn. 

The  motion  of  Mr.  Westaeott,  ret  out  on  p.  5ri:  „f  our  lai*  ujup, 
was  agreed  to  without  discussion. 

London  Fires. — In  the  annual  report  of  the  chief  olhcer  of  the 
Metropolitan  Fire  Bri^'ade,  presented  to  the  LoodiOB  Oooal^  Council 
on  Tuesday,  it  appear*  that  during  the  rear  1900  wnm  files  (one 
sciianri  occnned  u  Ibe  aMtMpalitan  diAiet  ovliig  to  tin  ihort- 
eimiltnigerehetnswiiK  . 

Morthyr — llto  BandnrTHiaa  hw  hMidl  Ihdr  anwd  to  Oa 

bitmtion  oil  fha  dUni  of  the  Mtrid  OmmQ  Hntoit 

lectric  Traction  0«.  for  £1,000  in  Kgnd  to  the  nrdi ' 
tween  Merttiyr,  Dowlain,  ami  Cefa.   The  award  ia  ad 

>uncil,  exti  p',  ufi  ti  the  (|ueation  of  cost*. 

Middloabrough  The  Klectric  Lighting  committee  on  TV«d 
diicii«s«d  catimatca  bubmitUd  bjr  thaoaoaiutiiig  OMiinw  (Mr. 
Hommond)Tor  the  exteniion  of  tite  dectri^  nndcrtannir. 


arbitration  i 

Electric  Trwslion  0«.  for  £1,600  in  Kgnd  to  the  lerde  of  tte  linaa 
between  Merttiyr,  Dowlain,  ami  Cefa.   The  award  ia  advciiaM  the 

Council,  exti  p',  ufi  ti  the  (jueation  of  cost*. 

Middloabrough    The  Klectric  Lighting  committee  on  Wedneiday 
'    -.— «^^^.-^v  s..         .       ...  B^tt 

oos?  of  the  pro|>osed  eitenaions  wa^  estimated  at  abont~£21,00f», 
iu'liniii:-  £1,000  fjr  boiler- l]>usi;  plant,  £&,20O  for  engine.house 
plant,  £t),OiX^  for  mairm.  an  i  i'2,(iOO  for  railway  sidings  and  building 
works.  Mr.  Himmond  »ta[.&;l  they  had  almost  reached  the  limit  of 
the  present  plant,  as  tl.ey  conM  onlv  ?tipplj-  10,0(W»  !i^'ht§,  und  thcv 
had  already  applications  fnr  Lf, 2:2.  '  U  jKiieJ  that  ■Idtail'i  -h 
the  extension^  which  practically  u^€du  tile  provision  of  duplicate 
plant,  should  be  set  forth  in  the  minutes,  ami  it  was  also  agreed  thit 
the  char^  for  electric  supply  for  power  purposes  should  be  2Jd. 
ptr  unit. 

MotherwelL — The  fliM:lrii:ilv  w.rkH  wr.r«  fnniially  inaugumtcil 

on  Fri  I  .V 

Municipal  Telephoa^.— The  Sunderland  (Jhambcr  of  Commerce 
invited  Mr.  A.  W.  llcaviaide  to  a  meeting  lost  week  to  give  inform.!- 
tion  on  the  subject  of  telephones.  It  will  be  rememtjeied  th.it  the 
Swderiaitd  OouncU  have  noder  comiideratian  the  establishment  of  a 
monieilNil  exehnnge^  Mr.  IJeaviside,  asked  as  to  the  facilities  the 
Government  were  [^pared  to  oaer,Mid  if  theCauaeil  decided  not 
to  proceed  with  their  mnnidpal  wrriee  tha Oownmait  was  prepared 
to  proceed  at  once  to  open  out  a  oomjH-titivii  system  with  the  National 
Company  on  rcntonablc  terms  '"'t  that  the  Covemment  co«ild  not 
c&terUin  competition  with  the  municipality.  The  matter  will  he 
further  connidered  aa  »oon  as  the  decision  of  the  Coaneil  is  known. 

Nntional  Electrical  OoBUacton'  Aaaodntion.— A  meeting 
was  htld  at  Anderton's  Hotel,  Fleet  Street,  London,  on  Friday  last,  for 

the  purpww  of  forming  a  National  Klectrical  Contractors' Aasoeiation, 
R-iirwiiUtivtb  fmnr  ihf  l.-iulin^'  provincial  towns,  including 
Birminghom,  Uiaa^tow,  I,,i.i3.^,  .M ancheiter,  KeweMtlf  on-Trnp, 
Sheffield,  West  IlartJep:-!;,  ^l.,  werti  pri:seu-.,  ami  a  pnni.-ioual  i-oni 
mitteo  WAS  appointed  to  draw  up  a  prehmiuary  set  of  nilcs.  A 
mivtiogiiffllM  convened  nt  a  later  date  to  inangurate  Uie  Associa- 
ti.>it,  wudl  win  embrace  all  local  asaocialiona  in  Great  Britain  and 
Ireland.  PUther  informaUon  can  ba  obtaiaad  from  tha  Mavanert 
Mr.  ThomM  Gitfhrie,  a  A.,  4^  QoaiB  Vietoria-itreat,  Liiadon,  KC. 

ITelMn  —The  CorpontioB  havn  nppointed  Messrs.  (libfaii^  and 
Baker  consulting  engineer*  for  dining  up  plans,  &c,  for  a  new 
combined  lighting  and  tiaetioa  station. 

Foplw  (London)L— The  Borowh  Council  has  now  appointed  all  iU 
offictol^  tbenppointotant  of  Mr.:  Alax.  filadiun  aa  boninihalMttfBal 
aigniaar  at  £40Operttittnm  having  bteneeallnncd. 

Fortomouth. — The  Electric  Lighting  committee  leeOMlMWd  tho 
Corporation  to  borrow  £24,47a  for  electric  lighting  extendiona  Of 
this  sum  £10,895  has  already  hepn  extiended  in  making  400  hou<o 
eonnectiona  during  the  vi-ur,  and  otner  work  sanctioned  by  the 
Coaneil ;  £4^a  it  le^uired  for  mew  {codnntodiatiHitpiMaof  <h« 
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t  formpplTiDs  the  new  naral  barraclu  thonid  the  Admiralty 

aoinlt  The  iWHiiDigXlVn  nqnired  for  «  a*«  bailM  htaie 
iMiltandHnh  bnt  for  fhe  pMut  mij  £ll,04r«f  the  ram  ■  to 

Mvmto  SOI  Tiigi»lattoH  — WatBttilmding  th*  orooaitioD  of 
tlie  Council,  the  fkwborottgh  Tnamp  Ool  km  dieidid  to  par- 
severe  in  their  niunipt  to  get  parliMMBtaiy  powHt'to  coBttrnct 

electric  tramways  in  the  town. 

By  the  cnstinx  vote  of  the  chairmia  tha  LiTCrpOOl  Pftrliikini-Dtiry 
cnmmittfo  have  decided  to  withdraw  their  opposition  to  the  Man- 
chesttT  an  I  Liverpool  Klectric  Kiprew  lUilway  Bill. 

Ban^oon  —  Mep^r*.  Kilbnm  .It  r  x,  the  Indian  agenis  of  Me«sr». 
t'pompLon  v  <  :  ,  have  mhmitted  propii.ial.-<  fur  llie  frfgliun  of  elec- 
Iricilj- 5U]iply  worka  and  for  the  conntnu'lion  of  electric  I raiiiw.iya. 
Tho  niatUT  13  bt'iag  i- :>nji:ilcrfd  by  tli<:  new  Municip«t  coninr,:tn-. 

Boddish. — ''ul,  v  iii  Dunop  lin  lieM  in  inquiry  into  tho  applica- 
tion of  t'ai'  C'.ui.rsl  fur  ^iiv:'.ion  I'J  lurr  iw  £l:!,':l')  for  the  conrtruc- 
lion  of  tramway*  from  the  Stockport  boundary  to  Mid-Reddiah,  and 
from  thence  to  Maaebaitar.  Tm  tramway,  which  will  be  worked 
electrically,  will  be  Icaaed  to  tha  Mancbeater  and  Stoekpott 
    ,  wlw  Km  piovida  tha  nadaaaaiy  nlliag  alodi,«|iply 


1  of  Tiwle  hftTc  «anctiune<l  tha 

oif  £SJMO  for  dn  aoailnMtiaB  of  tnunways  alonu  CorpoMUn  

Parr-atreetB,  and  £248  to  DKCt  the  eoatof  the  1900  piovUoBal  tram- 
ways order.  The  boioagh  electrical  engiiteer  (Mr.  J.  S.  HighAeld) 
has  been  instructed  to  report  as  to  the  eo»t  of  cunstrncting  a  douli!e 
track  from  Cropper's  Hill  to  the  loll  bar. 

Salford.— The  Corporatioa  ok  Wodatoda^  eoofinnad  tho  uppoint- 
ment  of  Mr.  C.  D.  Taile,  of  SoKthpott,  aa  MNOgh  oleetrfeal  engtaeer 
at  a  salary  of  £700  per  annnm. 

Scottiah  EUctrical  Oonttactora'  AModAtioii.— At  a  mcetinK 
of  the  general  eommittca  of  thia  AaaoeiatioB  lail  vodt  it  waadacided 
that  the  first  hurfnaH  Bcatiag  ahoold  bo  haU  about  tha  and  of 

Februaiy. 

■Urltog.— Tilt  Hfi  tnl  of  Trade  hivc  rul-li.-'d  Llic  propuMl  uf  the 
Council  to  piircha»«  so  much  uf  the  uadcrluking  of  ihc  Socul  tramways 
company  as  lies  within  the  bur^h. 

Satton  Coldfleld.— The  Council  have  applied  for  sanction  to 
borrow  £5,000  for  "  easy  "  wiring  premise;  in  the  district. 

Sodboiy;— Hw  OoimU  hoTB  OMMmd  tha  i*-t  for  tiM  erec- 
tion of  elaatfioi^  npp)y  mtfe^  Tha  lailial  capital  ouOi^  la  pat  at 

£16,300. 

8wi&doiL--A  meeting  of  tha  Swiadon  Ttadtn'  Association  wa« 
held  last  week  to  coD«ider  the  Cnrporatioa's  ptoiKwal  to  teak  Parlia- 
mentary powen  to  e»tahli.'<h  a  »ytt«in  of  elaetno  lighting  and  traction 
for  the  borough.  Aid.  Skiirifiy,  chiiiriiian  of  the  committee  which 
has  cliorge  ol  the  matter,  ex]itaioe<l  tluit  tlie  •  jrijoratioii  were  pruc 
tically  ananimous  that  the  scheiiie  should  go  through.  They  had 
aOBMlted  Mr.  B.  Pricr,  of  Portamootli,  who  held  that  the  aciieine 
vlieh  Um  Oorpontion  lud  prepared  wovTd  undoabtedly  prove 
lamuncrattve.  Acting  upon  the  advice  of  their  consulting 
onglneerp,  a  site  had  already  been  lectured  for  a  oenciatiDg  atation. 
and  tendciB  for  the  building*  sod  c^aiintBt  of  the  atatkn  woola 
shortly  bo  contMend,  Tha  meeting  wlUi  oalr  tiro  diiieiitienti, 
approved  the  iKheme. 

Tolopbonoa  and  the  Snowstorm  in  London.— The  Katiunal 
Tfli'phuuis  Co.  hai  notifitil  subucriln'rA  that  Uu?  snowstOHB  OB  the 

Kli  \iir:.  li  t"  cttiistd  a  partial  di.-ilo<;ation  of  llu-  i, mdon 
service,  and  aslcs  thv  lurbukraoce  of  their  aabacriUtis. 

ThaA  of  Telephone  Wire  — At  the  Marlborough-slreel  (I.on<kin) 
police  court,  on  Wcrlncaday,  Kohert  Conolly  wa-s  brought  up  on 
remanil  before  Mr.  Plowdeu,  charged  with  iteating  83  lengths  of 
telephone  wire  from  the  National  Telephone  Cou  Partieuars  of 
this  case  .appeared  in  oot  taaiio  of  Jw.  tSt,-  The  pciioaer  wa» 
committed  for  IrinL 

Tramway  Capital.  .\  I'arliiunentary  return  juat  ir-.n  1  fi'.VL' 
the  capital  idvi  -te't  i;i  tramwiiT",  the  Ri^'>^i  r«i<;eipt.s  working; 
expen.v^,  of  Inxniway  iii  tho  Unitcii  Kint-ilom.  It  Hbowsthat 
the  total  capital  ;aid  up  in  England  and  Wales  for  tramways  on 
Jane  30  Uat  was  aboat  £16,00o,UCO,  compare<l  with  £11,000,000  in 
the  previoas  vear ;  while  f  tt  tho  I'nitol  Kingilom  the  tot«l  is 
£i(V500:000,  compoied  with  £1>SOOO/)00  in  Jnaa,  um.  In  BB|jhind 
and  Wales  the  length  of  line  oijni  for  tralBe  in  Jnno  waa  MS  ndles, 
and  m  tbe  United  Kin|;daiBl«l77miln.  There  were  5!«>  locomotive 
engines  employed  in  Hggleia  and  Wate%  compared  with  5.'>7  in 
189a  The  nui.iber  passengers  carrind  in  Rnguind  and  Wales  wm 
HI 7,000,0" Ji),  cunij.ar.  il  with  700,000,000  in  the  previous  year.  Tbi 
nelrocupt^  were  !;l,03i\552,  compared  with  £.sa8,C6J  in  IS'M  and 
£(J-j:i,3:Ji  IE  l.'-.'l.  The  total  nunibir  nf  horses  ejuploye^l  in  the 
United  KiUi^dirm  wa"  .17, 1  HI,  compared  w;tli  It  171  in  ISM!*,  wlieu 
tbe  u  nalit  r  was  the  highett  on  record. 

Went  Sromwich.— The  town  hall  and  m^tnicipU  oRices  artt  to  he 
wlMltethaalectifeUkkt. 


Wigaa. 


Mill  Bridge  ba« 


_        The  new  electric  tramway  t  i  Martlnnil 
been  lospccted  and  approved  by  the  Hoanl  uf  Tmde,  and  the  line  is 
ODen  for  traffic;  There  was  no  opening  ceremuay  owing  to  the  death 
of  Hm'Qml  •  BwiAgteflnt  werfr  UjT'WpMMaBtinTdled  oaOo 


WoirkluilM  UghtlBC.— The  tocal  Government  Iio«rd  baTeaaked 
tlie  Kensington  (Loodoo)  Guardiana  to  le-ooniider  their  nenenl  to 
eiftaMUh  OB  Independent  generating  plB|^  for  the  tlmfiiit  i^pmngif 
the  workhooae  and  infirmary,  and  to  rao  eonsider  tho  ^uiitioa  of 

obtaining  «iipply  from  a  company. 

Tlie  Mile  End  (London)  UaaMiani>,  huviog  considered  tiw  qnei« 
tion  of  the  electric  lighting  of  the  workhoiiw^  faara  deoUtd  to  loenr 
Du  further  outlay  un  tbe  plant  at  nreaent  in  me  oatil  the  Vorongh 
Council  hu  provided  a  public  supply. 


TBADE  NOTES  AND  NOTICES. 


[^oticM  for  iiuuHon  under  lh$  abaoe  htadin']  mint  rtach  I'm  OJh$  m 
later  Uuinjirtt  poit  TKundaij  morning.  Xeic  CataU)gii4$,  PriH  IMl 
«wl  liautar  aiaU«r  $hoM  be  $ent  early  in  Ou  KvdtJ 

TENDERS  INVITED. 

KUrtric  Haxdagt  for  Slicing. — The  Ffal.lau  Collieries  Co,  Ltd., 
Cardiff,  require  plans,  specificationi!  andostimatoA  of  cr>»t  for  f  wvid- 
iog  secondary'  haulage  by  electricity  from  tlu  ir  wurtiiig  rd  i  t.  ■  tln> 
end  of  their  rope  bauUj,'i>,  the  latter  bein^'  op;raU?.l  by  ."ti-:iKL  i-ni;ine.s 
n-.',-.r  thr  i\,:;h.  electric  haulage  has  not  yet  been  .^'.K-i'f ?-tiill y 

applied  in  .South  Waiea  gaarantces  must  be  given  that  the  plant  will 
lie  ( Dicient,  absolatelf  aafe  from  danger  of  explosion  in  a  gaseoina 
atinqephere,  and  coivnderi^ily  cheaper  than  faaulage  by  compresaed 
air.  The  company's  eolliefiee  iuo  at  Pomtyoym— n  near  fiadgtad. 
An  advertisement  giveo  a  few  fnithar  detaflt,  and  all  ad^tlonu 
infonnation  can  l«  obtained  from  the  Company. 

ExttnnoH  (/  TtaM— J^HiMWton  {Jamanii)  Corporation  invite 
tenders  for  thorapo^ of  MOoltetfio  mMan.  Taooanhv  Unoon 
of  ^  i,ri^ (nat  Aflil8  m  fKtkn&j  enneaieed).  See  n$  Skctrkkm 
for  Jan.  85. 

The  Council  of  the  Metropolitan  liirough  of  BerMonebeif  invite 
tenders  for  the  construction,  supply,  and  crc<*tion  of  a  main  switch- 
boar'i  and  instmments  and  a  battery  of  a:cumuUl'>r*  and  accessories. 
Specifications,  fe.,  raay  be  obtained  at  the  To»-n  Hall,  and  specifica- 
tions may  al.iu  be  inspe  teii,  but  u  jI  obtaiucd,  at  the  ollice<of  the 
consulting  engiiieci  i,  Mewr?  Kiniii  l,  Waller  and  M  mviUe,  tO, 
Great  George -treef,  Wcstmirntei ,  >  \V.  An  advertisement  givet' 
additional  particulars.  Teoderii  must  be  forwarded  to  the  towa 
clerk,  Mr.  Fn>demk-  IML  Tvm  Hall,  t^nMd,  BamondMsn 
London,  S.E.,  by  noon  of  SOIIi  InaL 

Tannton  Corporation  invite  tenders  for  the  construction,  supplv 
and  erection  of  two  lOOkw.  tramway  generators,  one  engine  ana 
tramway  awitchboatd  aad  «onneotiea.i.  Spedfteatioaa,  &«.,  aaa  ha 
seen,  bat  not  obtained,  at  the  offices  of  the  consulting  engiaam 
(Ifean.  Kincaid,  Waller  and  Manville),  29,  Groat  ()eor«h«treet, 
wialliiiiiili  I.  LotidOD,  S.W.  Some  farther  particulars  will  be  found 
in  an  advertiaement)  and  tenders  must  be  sent  to  Mr.  G.  H.  Kit^ 
t  m  u  clerl^  llunieipal  Boildinga,  Tannton,  by  3  p^m.,  Feb.  £5. 

Ti.e  tnisteen  of  the  r(ji<  Xarigation  invite  tenders  for  a  3  ton 
.  Ic^tuo  wbaci  crane.  An  advertisement  contains  farther  particular:!, 
and  "piiciticatifjas,  &c  ,  may  be  obtained  from  tho  mc.  haaical 
cngiuje.-  (Mr.  Geo.  IL  Baxter),  or  of  the  general  in  iQa;er  and 
secreUry  (Mr.  T.  R.  SLirken,'ie\  10,  H  >lK-rt«on  etrcet,  (ila:-gow. 
Tenders  to  .Mr.  Mackenzie  l>y  n  > m  uf  Murcli  11. 

Long  H'U'm  District  Council  require  ten  ler*  for  the  following  work 
in  connection  with  their  electricity  stitinn:  (d)  Producem,  gas  engines, 
dynsnif  and  switchl>'»ard,and  (6)  feeder  .%nd  distribution  cables  and 
cun'.  ei^i'  :i  uf  -tre«t  lamps.  An  advertisement  gives  further  par- 
ti ular^.  and  letideri  must  be  ill  to  tbe  Cnmcil  OlBccs  by  noon  of 
Feb.  IN. 

lln.jhtijH  Cotpjration  invite  leuder-<  tor  the  supply,  delivery,  and 
erection  of  oontinnous-cumnt  are  lampa  and  acceieories  for  atioat 
lightii^.  Ad  adTeitiscinent  gives  farther  pittieaUrs,  and  taodm 
must  be  sent  to  the  town  olaik,  Mr.  F.  J.  TU^ttbne,  Town  Hall, 
Brighton,  before  10  aon.,  Veh.  U. 

lirighUm  Corporation  oalo  re<piire  tenders  for  sDpply,  deltvem 
drstwiog-in  andf  jointing  complete  of  fee<lcr,  distributing,  teat  and 
telephone  cables.    Tenners  to  town  clerk  by  4  p.m.,  Feb.  H. 

Uri/jhton  Corpomtioti  al.iu  i:ivit«  t.  iidcri  fur  tlu-  f  iipply  and  ereo* 
tion  of  overhead  trolley  cnnstrnctiun  and  eiiuipineiit  of  tramway 
routes.    Tender*  to  town  clerk  by  4  p.m.  Feb.  1 1. 

Aberdeen  Tramwar?  committee  re<juirc  tendern  f  )r  the  elcclrical 
ciuipmeut  their  il  ithing  Station  tr.ini\vay  pjiile  and  the  supply 
and  laying  of  le«d-oovered,  paper  or  fibre  insulateil  cablea.  Tenders 
to  eiljr  olattciail  oagiMat  hr  noon-fUK  la. 
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VUiotty  DUtticl  Council  r«<inir«  tendm  for  extension  of  engiTi  ■ 
lioii?c,  Laiicaahirc  Ifuiler,  condeiiiting  apparatus,  water-cooling  Xowk  v, 
ovt  rli./iid  travelling  crane,  engines  and  dynamoe,  cablec,  ccoiiomi't r- , 
•ud  transrormi-rs.     Temlcr*  t/>  Mr.  H.  W.  r  v,K-,  Public  Ollicc?, 
Egrpmont,  bv  2Ut  Inst. 

Il'nlhi^  l>!«!riet  Council  also  invite  C«iiii«r«  tar  the  erettion  unJ 
cym|  li-tim  uf  r  ir  Hheil^i,  sUiM«,  work»liop*,  ami  ilirellioifs  at  thtir 
tramway  tlujatt,  Linoinl.    'IVmlc-r*  10  Mr.  Cook,  by  2lftt  inst. 

H'nllatty  District  Council  ftlso  inrile  tflndets  for  ataal  nib.  fl»h 
plateo,  tie-b«r«,  an<l  soU  platf)).  T«ii4^r»  to  clerk,  PnUte  Onc«<, 
KgrvmoBt,  Ch«i)iire,  by  oooo  Feb.  10. 

Lmden  ClMiiUy  Qfuneil  iarite  teDilen  for  the  Minply  of  two  Uocks 
nf  water-tube  boilen  lequml  for  their  OMnberwelTtnmwayi  dep  -t. 
Tendert.  to  elcrk  bjr  10  an.  Feb.  19. 

Inndon  Couaty  Conueil  jUrloina  eboiarittae  RqniM  taiMkn  for 
electric  lighiing  euwlriaa  f«ir  Ckytnujr  and  Hoitli  a^ylimt.  Tiaiien 
by  Feb.  la. 

Wimhltion  Urbun  District.  Coancii  :aute  tenders  for  steam  an  J 
cxbauftt  pitM:s,     ,  ail  1  moving  t»  <  ixjilen,  fecd-pamps,  feedwater 
facalcr  and  istoraec  tank  ;  indi'i'CD  luiit  surface condcoaing  plant ;  and 
llic  supply  and  erection  of  two  wuter-iub^  boiU-ra.  Tenders  to  clerk 
by  noon  Feb.  18. 

,ri,if  .^''ji'i.-'i  Sil-fc  Afvlum  l)i«t,ri<"t 
I  riiiiiu.'i:! iiiii  wir.h  tiie  inAtrill.iti-Hi  of 
vlmii.    Tcitdt^ai  tu  Air.  Fuakeit,  at 
n  III"  iVli.  12. 

i  liin  I  ri'  juirc  tPFflprs  for  the  fiTjpply  and 
!  cri^Mn- .111  1  ilv:inii>'( Aiiil  a;:'  e.^-iuries.two 


The  manager*  of  tl..-- 
invite  tenders  for  *u:;'iiy  u  .  i 
the  electric  ligl't  nt  llie  bivk 
the  Asylnm,  Bromley,  by  10 

Bfiroiigh  of  i<<-iith\mrfi  (J«<i: 
ere '.i.,n  111  a  i<iOk\v.  hicli  i\\<'i-\ 

waUir-labc  boiler.f,  wilii  lue.  h.iijiiMl  ."L.jImth,  vVc  Tendets  to  town 
elcrk,  Town  Hall,  Walworth-i  i.i  1,  S  K  ,  1  y  noon  Feb.  1.3. 

B<ck<nhtm  District  Council  rviuire  tenders  for  boilen,  steini 
alternator,  and  combined  engine-dynamo  end  motari  pipe  work, 
battery,  and  switehboonl.  Tenders  to  Council  Officei,Bc«kenluiiii, 
by  Feb.  2.^. 

QUigow  Corporation  invite  teodm  for  tUe  supply  of  ItUcai  eiiuip- 
mentaaadipMepMto  TeMUntotova  clcrkbrft]pkiiuFabk8& 

OilanmCotpcwstton  aim  Invito  tendenlbr  atadalnnght  ttwk  laila, 
ciinied  rails,  fish-pliuei<,  and  steel  Ue-tami  Handere  by  fi  pbB.  Feb.  S2, 

Kvihcaldy  Corporation  roiuin  taaideia  A»diy-lMA  ■ariiu  boileit, 
irflh  monBting^  &a.  Jhk  alieiutim  tendin  Iw  mter^tabc  bailers 
will  be  eooeidcTM.  Teaden  to  town  eleA  l^y  10  a  m.  Feb.  IS. 

Stirling  Tovn  OoMieil  Mqnin  teudicn  far  atiginaa  and  dnatnoi 
(two  scte,  each  of  abtnt  300  kp.)  and  Uueufaln  boilata.  Tandcri 
bgrFabklS. 

M'idmitU  OorpontioB  iDTite  ttBden  tn  iAdepandeat  eattaoe- 
emdemuiig  pkntattlMirileeinei^  «aiki.  Teadin  to  tows  clerk 
lor  ISOiiaiC 

BriiM  Electrical  committee  invite  tenders  for  coal  caoTayots  and 
davitars,  coal  diacharging  plant,  including  lioist,  aiuoniatie  waigber, 
tower  and  bridge  over  roadway.   Tenders  by  soon  Jfeb.  SI. 

i>4i(nMMUfb  Corporation  require  three  dynamoa  and  t«ro  steam- 
driven  surface  condensers,  &c.,  also  42  electric  tram  cars.  Tenders  by 
noon  March 

Luton  Town  Cuunidl  nqiiiia  tiudaiB  for  wiring  the  eonneil  cbam- 
her,  town  hall,  free  llbnry,  eon  eushaagt  and  mUib.  •  Tenden  I17 

4  p,m.  March  4. 

Itlingim  ( London)  liorough  CouMil  invito  toodcia  for  deetrical 
i^tores,  &c   Tender*  by  inat. 

Vroijdm  CorT>}rtfton  vaqniM  taodan  lor  two  dry^-biidc  bealcn. 
Tendci*  by  I6(k  inat 

S*kiin  OoipOfation  {nvita  tenders  for  the  snpplv  of  a  stonge 
battarjt  Tendets  by  1  Ith  inst. 

ttnUantn  invited  by  tlio  Qeneral  Telephone  Ca,  Sluckholin,  fur 
the  aupplyaftbe  following  telephone  cable,  all  c.L  t.  Stoekbolmp- 
13,0000.  to  15,000aa.,  S30  pair;  l.uoOin.  (onnattKd),  250  pair;  ^OOOnu 
100  jiair.  Sonie  partieaun  majr  fa*  inspaeled  at  tha  Comnwivial 
Department  of  the  Foicign  OlBet^  Dowuiug-Ktnela  London,  SwW., 
between  1 1  a.111.  and  ft  p.iii. 

Anuttrdam  Mtinicipal  Coancil  invite  tenden  fortbe  aupply  of 
electricity  (jenerating  plaa».  Karthcr  particulars  can  be  obtained 
from  the  Direction  of  the  City  electrical  wurk«,2l3,  Acbteib  urgwal, 
Anaterdaiii,  and  tenders  must  be  in  !  y  tin  a  of  April  1. 

TENDEB8  &BOEIVED  AND  AOCEFISO. 

Worthing  CVirporatiou  have  received  ttie  foUoving 

supply  of  a  main  switchbaiml : — 
.liio.  KowW  k  C  ,.   1    ,  (f £1,015 

Cruiuplxin  &  C'   1,730 

N»!ilfr  T!r  .1.  iuhI  Thoinpt>'ii  1.460 

He.i-nM  an,l  .Smith   l.^W 

Siemens  Uroe.  &  Co.  1,ZEU 
UeoMnlKleetiieCa.  ....„„,  1,2^ 

CeaWaltea  e  a*«.aa«»i«v«*ii4  »»e  1.306 

liedianJcSooi  „  1,300 


for  the 


l!i  u»l>  Co   £1,076 

Cowaoa  Limited    1.050 

^Villiaiii  ju  uud  .loiepk  1,040 

J.  K.        I  l!-iti  *  Oa.  „^.,  1.038 

Lea  iiqU  ^Varren    1,03S 

K.  W.  Ukciwall  A  C>.    1,032 

W.  J.  fryer  4  Co.    806 


Messrs.  Mather  and  Piatt  have  received  orders  for  the  supply  of 

wnli'r-sofu'ning  plants  from  the  Metropolitan  Elti.tric  Sujijifj-  Ci. 
1 1  )  U'al  with  240,000  gallons  per  day  of  24  hour-.),  fn'm  tbe  lUjlin;,- 
W.iti  r  On.  I'to  dtat  with  120,i>0<)  f^ona  joer  day);  and  from  ftlcssm. 
.!.  1'..  K.'iit  .V  >  HI  {it.'\>--A  with  1 4,100  gauaoa  per  day)  for  dieirnnir 

Wuikii  ill  Ileioei  Hempttaad. 

Colchester  Corpomtion  have  accepted  thi-  ti  tulti  f  thr  Electrical 
Power  Storajje  Co.  for  an  additional  E.F.S.  bitttry,  at  S^M.  l&e., 
aii<l  t)i<a  ni'  .M.  ^MH.  lu'..  r,  Taxman    Oa. for piptn|b  vilni, fte., for 

tli.j  M.iiraiA.'  I  •ml.  I1--11-  I'Luit,  at  1295. 

AUrJt-'t-n  L-'urj- iriili'-'U  littve  accepted  the  tender  nl  the  E'Kjclruj-iil 
Power  Storage  Co.  for  the  rapply  of.  a  atonge  battery  of  1,]U0 
ampen-boniir  eqaci^  at  £AOn,  InelndiBig  — *t  k*  ttm 
years. 

Ecclos  Cor[K>ration  have  .-ic.  eptc.l  llic  ttnJtr  tt  Me-r.i.  Brnvott. 
Lindlev  &  Co.  (Ltd.),  for  the  Kniijilv  ul  ,1  l  ikw.  steam  uUt-Tiut.'r  .it 
£732.  ■ 

The  Cbmmittce  of  the  Visitors  o(  ttic  l^ncaahirc  County  Asylum 
have  accccpted the tendarof  Maim  Robert Uawaon iiOa,  iu wiring 

the  AVinwick  Asylum. 

The  tender  of  Mr.  11.  Millar  \\x-  l...i.ri  u-xptcl  by  iliu  Ilford  Dii- 
triet  Council  f«r  the  electric  liglilinj;  ol  ihi-  town  lull  imd  public 

ullicrs  .If  tMl,  and  -M-hc-iiil.'  price*. 

Kaatbonrnc  Curponitioii  iiavu  iiicc«pUHi  the  teuder  of  McMrs.  J.  (X 
JohuHjn  &  Son,  I.eici'iitcr,  for  erecting  new  electricity  supply  stati4NI 
buildings  at  £!),100— about  £1,1>X)  bcliw  the  e?t!inated  cost." 

Wiexb.im  Town  Couiic;l  h;ive  ai  -c;!U":  tin-  t. mier  of  UeHK 
Joneeaad  OidluaU  for  wiring  the  GuiUltoll  at  £100. 


We  are  ialoniiad  Hint  Ur.  J.  0.  'Wud  hm  oeaaed,  Igr  mntiial 
consent,  to  iramant  Ufan,  Mnnmaky  ft  Ok,  nuiketa  oFnilet 
and  nwmarit  Insttlatioii  material*,  Cologne,  I  lerroany;  and  tliat 
Meaia.  George  Sduiltx  &  Co.,  oo.  Cannon  street.,  lymdon,  B.0.,1iava 
been  appointed  rrpneentatives  to  tbe  United  Kingdom. 

Ur.  T.  U.  Riberis  Wr^y  notlAet  nt  that  be  bas  tc^ti^iica  hk 
poiition  ae  gentml  imna^cr  to  the  Ilenewable  Kt«ctric  Lamp  Ox  in 
otder  to  enter  inta  partncrcnip  with  Mr.  .'\lfrv<I  lUster,  late  London 
representative  of  the  Britifh  Electnc  Works  Co.  (Ltd).  Tlu-  new 
firm  will  trade  asBiiter  ind  Wray, electrical  engineers  and  -ij|i].'jet> 
nf  l  it  tri' ;\1  ni  ic'iincry,  at  5,  Mttcde*field-str*iit,  Shaftpibury-avenue, 
l.nivinii,  \\ .v.,  and  have  been  apfKiiiited  sole  agents  for  London  fv>r 
"  I'lunt-iii  plant  -.wA  Ljudoo  «genl4  Ut  the  ii.I.W.  houae-wire 
sy.iti-m. 

"  Mesfrs.  A.  Mar.i!d  and  W.  D.  Seed  ttrAdiiii^  u«  Msimd  and  Seed), 
electri^aJ  ar.'i  imxh  mical  engineers,  liiO,  Lnr  i  Htrooi.  Sijiithport, 
have  dissolved  pii^tuership.    DibtsbyMr.  A.  Muund,  u  liu  continuts. 

Theollioea  of  the  Smithfield  M  irkt.ti4  Klp-ctii;  S  ipply  Co.  (ltd.) 
will  be  lemoved  fnHU  63  to  67,  Charterhouse  street,  liOBdon,  E,C., 
on  and  after  nib  inat. 

BAHKBTJPTOIES.  LIQUrDATIOm»  «Mk 
Alfred  Lbyd,  altctncal  engineer.  Llandudno,  baa  anaoitad  n  denii 
of  vmagmtU.   Liabilitiei,  £416  lU.  Oi  :  asae^  £«I0  I81.  The 
trade  erediton  Inetude 

Kdwania  loi.l  ArrastltiBIC       ...  £40  {  (i.  Ilrsulik       ...  .«  itl6 

U<«irD<Lil«  ft  Co.    34  :  Kcuyou  ;iiii1  MouldioK....  16 

K.  J.  B.irUnrt  30    l-i<lor  FranJiffn'i-irj;  ^Lt*!.,'     ...  18 

A.  Vandftm  *  O.'  20    K.  P.  S.  1  11 

I  In  the  Burnley  Bankruptcy  Court  las?  i  k  iln"  sojn  rui-l  i-miiii- 
na'.nn  ini  k  place  uf  llobert  Foster,  of  Ni  l.-  'ii,  ;.n.:i  WiiU.t  JVikcr,  (jf 
Burnley,  trading  at  Burnley  as  K  jbert  I  uaLer  i  Cu.,  ulucuical  engi- 
neeri>,  and  at  Nel<on  as  the  Nelson  Klectrical  Engineering  Ulk  The 
O.R  aaid  that  a  ca*h  account  h.ad  now  been  tiled,  aud  so  tor  at  it 
went  was  satisfactory.    The  examination        ii-'  im  udjuuriied, 

III  the  bouikmntcy  of  Ton  FUlher,  elc«;lfic*l  «?iigini«r,  40G, 
Mean  wood-Mad  (late  of  Park  Electrical  Works,  .SpeedwelUlMet)^ 
Lecdn,  tlie  fiT»t  meeting  of  erediton  will  take  plaee  on  13th  iiuL  at 
22,  Patk-ix)w,andthaFablieox«minntiioaoitiS6t]ilnBt.attbeOonn^ 
Court,  I.ieed& 

Claims  aeaiuit  L.  Fnincii«,  electrical  engineer,  13,  Corporaticn* 
street,  Southwold,  SiilTolk,  iDUst  be  in  by  10th  iiwt,  to  Mr.  IL  P. 
Gould,  8,  King-street,  Noiwicli. 

I  A  first  dividend  of  :u.  j»  nayable  at  24,  Uailway  approseh, 
;  Lumsuu  Biisig^  ou  In'.h  In  t  ,  lu  the  failure  of  jV.  W.  liir»t  (iRiding 
;  OS  llir>.t  &  Co.),elcctrii  il  ci-i^  iiv^  r,  ^t.  .Michaera-ruad,  WcJt  Critfdon. 

Claim)  against  Re;ji  li!:;;  TtlttTutph*  (Lvd.)  mus'.  bi-  -.i  nt  by 
22nd  inst.  to  the  lifiuidilor,  .Mr.  U.  tl.  Chantrey. 4",  Moorgatc-.itreet, 
Londoo,  KC. 

A  first  and  final  dividend  U  al  it  \<i\x  de^clamd  iik  tlie  lit^uidation 
of  the  Pha  ton  Klectrical  C  a  (l/.d.  ..  Claimt  by  Feb.  20  to  tbe 
liquidator,  Mr.  W.  J.  Ojpten,  6a,  Austin  Friam,  London,  &C. 
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Sslatbj  Anetioo.— An  ndvprtiscment  rlMwhere  Bivea  prelitmn&r]' 
notice  of  a  tale  br  auclion  by  ^lt>9flrii.  Wlieittley  Kitlc,  Fnc«  &  Co.  at 
an  i>arty  iJikti-  (uhIl-ss  prTviousljr  diipoaed  of)  ot  a  qnintity  of  moilftrn 
hixli  clu-M  plunl,  miichincry,  stock,  and  (turea. 

AMiiuiKtir.ct.l  i:i  an  advLTti^cmenf,  Mf  »-r<!,  Percy  TTuddlaaton &  Co., 
in  o>tiinii<;".i  iti  with  Mesj-r?-  Nmujin  iiud  liuwun,  will  Kell  bjr  auction 
till-  jin-iTiiHi-s,  fir),  S^  .uth  Aii'iley-ftret't,  LMinicpn,  \V.,  on  F*K  12 
ami  13  I't-hc  tixturi"  dinl  Gttm^R  on  Fut).  -Jhj^  at.  ctiL'  o"  luck  prumpt, 
the  valuable  ttock  aud  pkal  ait  i:kclncal  cugiueer  and  lamp 
I— aimtUIilfc  C'atalo;;ae8  may  be  obtained  frum  M«— — ,  Ptfcy 
HwddUHBB  ft  Co.,  72,  Fiiubury-pavemont,  E.C.,  or  of  M«a«n. 
Xonnao  and  Bowen,  62a,  Alder^gate-strcvt,  E.C.,  Londan,  and  on 
tbeprautta. 

ututs.  Ilorne  St  Co.  will  sell  by  auction,  on  the  prciuiaca.  Wood- 
kne,  SbepberdV  Itueh,  London,  VV.,  on  Tueadar,  Feb.  and 

fellow-inf;  rl.iys,  at  I J  nocin  precisely  cin'h  day,  the  who!.-  uf  t1i<? 
tvmaiTKicr  of  tii-icLiiti'jry  anJ  pluil  njcvatly  ujod  in  Ihe  r-oii»triic- 
tioQ  uf  the  Criiirul  London  lljilway.  An  ad»etti#emeut  clsewlifri- 
aivea  i*irlic;il.ir-!  of  a  portioa  of  tlic'plaiil  iiud  ace«Morie«  which  will 
be  dtspoaed  of,  and  catalc^ace,  viln-n  nrndr,  will  be  obtainabla  fruia 
Uanm  Horac  4e  Oo,  9,  MahKy'^irL-i-t',  We.^LuliIl^>ter,  S.W.,  and 
8S,  Greahnn-rtniet,  E.C.,  Lwdon.'  A  lar^u  <iuiii.tiiy  of  electrical 
plsTif,  ciWe,  1^0,,     include.!  in  •his  sali'. 

Plant  for  Sale. — The  <.ireat  l^ttlcra  Railway  Oa  givv  uotic« 
that  IB  conae<)u«nce  of  the  snbstitiition  of  t^pdnntw  machinery 
at  Patkeaton  (^oay  for  ateam  and  the  iiuitallatHm  of  new  electric 
lightiag  plant  they  are  piepartd  to  leceive  tenden  for  the  pnrchs'i' 
«r  tin  whole  or  any  part  of  the  exioting  steam  and  baad-power 
ennea,  &c,  and  alio  for  thv  c-.xhv.uti  eltttm lijlit  iiiteHaHom  at  the 

aiiay.   An  advertiien>ei.t  ^ireii  .-.<iiie  fDrtlnrpaHaea?aM( anil  tender* 
tiould  be  addreaaed  to  Sir.  W.  II.  I'l  ppeTcome,  secretary,  Liverpool- 
•treat  Station,  London,  E  C,  by  I"  a-iii.  ot  March  4. 

AI*rdMn  Eleciric  Lightin;^  crtmniittfle  invito  offers  far  t«  o  direct- 
eoaplcil  conlinuijus-currt'nt  Willin?- Eiweli- l',irker  set;  which  tliey 
haT£  lor  tiifposal.  Sjiue  iiitar(i)At,iua  is  ^iveu  m  aa  advertisement, 
and  further  particulars  caa  he  obtained  on  application  to  the  city 
riectrical  engineer  (Mr.  J.  Alex.  BtU),  Cottom  stieet,  Aberdeen. 
Teodaia  liy^  noonof  Xavdi  1. 

Btaeklmiii  Oorpontiini  furito' tenden  for  Um  pnttbata  of  two 
WUlaiu-SiemeDa,  4&kw.  continuoat-ttiRcnt,  diiect-coupled  »teain 
dynainM  (110  to  I50  %-olt«  and  ISCHb.  steam  pressure),  one  spare 
armatun!,  crunk  shaft,  &c.  pUnt  m»y  l>e  mxn  by  appalntment 
Willi  the  borough  electrical  lu^'inicr  (Mr.  \.  S.  G ilea),  and  tenders 
are  to  be  i«nt  to  Ih*  town  clerk,  Towu  Hull,  by  L'J.'id  tiist. 

Mi-Mrs.  Wnkc  iiii'l  Curr,  123,  Viilona-njail,  Djirliu^t^ju,  h.ivo  f  ir 
sale  I'jttr  ?<;'.-■!  ul  vertical  uiarine-typ*.'  triple  cxpAtiiiun  (.-iiHiticx.  Au 
aiivcrti^tiiiijnt  Kifea  additionul  itifjniiitiuti,  and  lurtln'r  piirticuliits 
can  be  obtiiined  from  Meaara.  Wake  and  CArr.  UJirlingtou,  or  Mr.  Thos. 
W.  Waid.aiicflcld.' 

Aa  advwtlMBMint  al>»  eeutidna  iaaM  paHfeultn  of  eight  large 
keomotive  boilers  which  ate  lor  sale.  Afwieadomte  Haana.  Wake 
and  Cnrr,  DarlitiKton,  or  to  Mr.  Thos.  W.  Waid,  Shaflldd. 

The  BriKhton  Ijighting  cuiumitUo  bnve  far  ml»  tm  COBtuuioaa- 
cnrrent  motor-driven  alternator*.  C):lt'r5  to  imwiifiiri  akatrieity 
work^  liorth-toad,  Btighlol^  by  23td  insL 

■hMtoiad  Stampiiiga.— Messrs.  Ceorge  Schults  A  Co.,  90,  Can- 
non-street, London,  E  C,  sole  NlUng  ^jents  for  the  prodncts  of 
Musarit.  W.  GilberlBon  &  Cx,  of  PtjotMlawe,  forward  a  ciKular 

illustrating  plain  anl  s!  >tt>?il  dyn.'sijio  srmittife  iittinping',  discs, 
ritif^B  anil  sej^Tiicritj  of  the  "  l-n'  I  rruul.  l''(jr  ihia  brand  of  slieela, 
&i: ,  ;>  i;uiiraiili-'f  is  gi%-«n  oi  >i  hystorti-n  test  n  it  to  e!tep«»l  an  iilit- 
mule  hiail  of  0  60  watts  loss  |>cr  [•;)Uiiii  ;i:  l.oC- 1  B,  ami  -i  fwriiKijcity 
of  100  ;  Uid,  where  ter|uired,  an  ultimate  ilimtt  of  0  4&  waitu  ki^  pui 
poundgWiU,  subject  to  special  conditions,  be  undertaken.  An  extensive 
atampinK  plant  for  the  production  of  these  goods  has  been  pat  down 
at  the  Pontotdawc  w  nl.^. 

Agenciea. 

aale  ogenta  for  Euroiw  of  ttie  prodostl  ot  the 
Co,,    Kew  Vork  and  London. 
>  Mamik  lodw.  Lnm  lod  Ckk  ham  taktn  ofir  Chi  iStB^  ia  tliia 
oottBtry  for  tba  Ballard  Maditne  Tool  Ock'ii  manafaetnru. 

DP.  Batteries— A  new  pr::o  li^t  of  I).P.  storage  batteries  .aid 
battery  itcceFBohes  is  just  i«i>aed,  and  contains  iUuttratiotiB  md 
paitiaalaB  of  all  tha  lalMt  igrpaa  «t  IXF,  ealla.  A  leiuthy  list  of  icsti- 
mmlala  ftoai  uatn,  with  IiucmetioQa  for  arecting  and  starting.  Sec, 
iaailO  given.  Owing  to  the  introduction  of  labour-saving machineiy 
^iha  company's  works  at  Bakewcll  and  Charlton,  prices  have  btvn 
ftvlkar  laduMd.  Standaid  aiaa  of  Hum  ealla  out  uanalJjr  be 
latehoit 


thaOkoaita 


   N«.  liMB^iMHdbjthiB  British 

WMtiiighoiiaeCtoL;  dcata  with  tiha  auljctt  flf  tnmic^ 

"CtaMm"  BMMnl  VngHH^Cbenlafc  Na  »1,  tatii  by 
Ika  Onecil  Elaatrical  Ok,  deda  «itli  limd<d«Ulfaig 
**  »  These aiarfiinei  eonaittrf  a  amall  daetrienatntof  tha 
i  ifff,  thedrittk  hoing  eovpM  dliMft  «« tha  abaft  l^maw 


of  an  adjustable  chuck.   The  .mialler  »ht9  can  be  ' 
ordinorr  16  cp.  lamp  connection,  and  for  ease  of  wevkug  eaii  be 
suspended  from  above  by  pulley*  and  oounterweights. 

Oondaiiaara  and  Cooling  Apparatos  — A  list  of  cooling  speciali- 
tiea  fitted  with  Paul's  patent  triple  and  duplex  liner  tubes,  as  applied 
U>  condensing  plant,  is  issued  by  the  British  Power,  Tractian  and 
Lij^^htin^'  Cn.  (Jm.^,  York,  The  cimpany  claim  for  tboir  mtikcs  of 
eijii.iensm;;  ."ip[' iriitr.s  'e^.J^al  alvuiitages  over  other  typci  i>f  thin 
pliitit,  not.ibly  th  .t  iras  Space  is  required,  that  lighter  weight  of 
metal  u  neee^.sir'.,  ;uidaenaUarlMi1kafciicidatfatg  mMtfarponiid 

of  -'.eitu  con'ieij'e'i . 

Ejector  Condenseni  for  Electricity  Worka  — il.'v-ri.  Ki.  tin; 
Bros.,  53,  \'ictona-«tTe«t,  \V'e«4jiiiaiitt.T,  London,  have  istnied 
catalogne  Ci.,  whiah.daala  with  ejector  condeaaeiB  f<ir  elaotriritj 
works,  and  givoi  aama'notei  on  apmy  eosling,  An  illueliatiDa  on 


ahowa  tha  nmT'CoallBg  plant  eiaetad  for  the  aleetrieitjr  worka 
tenhait.  TiMM  of  aliMBaloiia,  tie.,  of  tiila  appantas  are 


i>3>;L>  21  ahowathai 

lit  Ohelb 
a)eogi« 

"IMm  Opar»  Boumi  and  Thaatnw."— Home  two  years  ti^-y 
ve  mtiiNd  the  original  iasue  of  "  .Xlodeni  Opera  Houies  abd 
Theatra^*brHr.  Edw  in  O.  Sachs.   Mr.  B.  T.  BettforJ,  94,  High 

Hijlharo.  Ix>ndfvn,  W  P.,  iiifonn>i       tha*  hi?  h.t*  arranged  for  a 

re-ij.iue  of  thi^  inniuini'nlal  wurk,  ]iri-fui'.\i  liy  n  note  deniiog  with 
the  Ucet  <lev.:ln]ii;;MiiV)i  and  i:iiprovi»mcnt«  in  thcatte  architecture, 
»Vi:  ,  both  )it  home  mi  abrcaii. 

Exports  of  Electrical  Appantttu  and  Material— The  following 
list  iiiyes  ulticidl  [Kirtictbitra  of  the  exports  if  lirituh  manufactured 
clectrieal  apiviriiiH  ttuti  material  (inciuuing  teiepmph  and  telephfvne 
wirv  and  ni,itfriil,  but  not  indnding  etvetncal  in;!traiuentK  or 
nmchinea,  which  are  not  aepaiateiy  apeafiedj  from  Jan.  3/0  to  l-'eb.  r>, 
with  lha  perti  of  daiMiifinn, • 

i/Vte— Alaaaailria,  «60 :  Oape  Tawim  BiM  rmelttdhu  S1.969 

grnpli  material' ;  Cliitide,  £31  ;  Durban,  £991  inrluilioK  £607  t«IrKr>ph 
matscial)  :  Ksat  I.<>ad<m,  £66:  Port  Klinbstb,  £3£i9.  Arirnlin't  — 
Uurno*  Ayrrx.  £903  ;  KoHsrin,  £119  (telettntph  material).  Au$iraliuia — 
Adelaide,  £1.^0:  llriabane.  £40:  Frrmsatle,  £18;  llobart.  £30; 
Melbuumc,  £1.42S  ;  including  £494  tclrgniph  iii«t<i  ial:  ;  Sydney,  £1.934 
(tncludiui;  £247  telegraph  rasterlid:.  i/r<i:t/— H'o -laneinr  jCia  Uritith 
//HiaHrt— Demcnra,  £^.  CVy<m— Colombo,  £230.  CAi/i—Uuca,  £1,167 
:iu«lo<t'iu„' £13'J  te)^|!T«l>h  [Tiitfiial  i  :   Siu'.la.".  £67.    r*Aina— SiuuigUti, 

£159.      /'rum  I',!  -< '..jrt-llhllK'll.    £33.      l,rr;;  ln;~Hj,in\'\iT%,  £400(telr- 

grtph  m»t  ri  ll  .  I . '■•in  ~Ajs».  i;i44,0OO  (Klegrajtli  cable).  JJgUamt— 
Amiterdsm,  ill  10.  fiJia~K-<tDh»j,  £459;  CrUcutta,  £706;  MedfaN 
£48.  /a;>an  Viik9ht<iUk.££i92(iorludiugje6l7tel^ra(j|imaterlal)u  Wrajto 
.sve«nnm/t- Singapore  £3&  f'rHmy— Menta  vidaok  £10)  (tahnniph 
material  j.  Totid  £38,23)  a^iiwt  OM/tOS  in  tha  oeRinpndbs  naek 
laakjrear  (•fan.  Si  t*^  Keb.  t\ 


COMFANI£S  H££TINGS  AND  B£POBTS. 


City  and  South  London  Railway  Co. 

Th*  thirty-third  <iftUnary  general  meoUiig  of  this  Compaoy  ma  heU  mi 
■Mief  nnw  thrwuMMW  «( Mr.  CaaauH  Oaxr  NoiT. 
ThrSBCKKTAHY  (Mr.  W.  F.  Knight)  faavleg  read  the  notbe  eaVIaf 


Thai 

^Tha  BBCKKTAinr  (Mr.  W.  F.  Knight)  faavleg 
the  meeting,  the  report  of  the  Directors  vm  token  •«  read. 
The  CH Al  UMAX  then  said  :  Sin<M  wo  Um  m«>,  a  great  wrruw  Ita*  r<>mo 

over  thin  nati™  in  thr!  rl(«rith  of  mir  lieloTKl '^<i«!en.  History,  I  i.Blicva, 
hie-  never  rtrnrileil  :i  leti^u  lI  kii;  -  nerei^ij  wh"  was  BO  wi^,  9't  nolil", 
anil  so  belovei)  as  our  dear  depuUKl  t^'i''''^  ^be  was  honoure>l  ftiid 
behtved,  and  her  Ms*  Is  Mt  not  ouly  in  tbi*  cuuntry,  net  only  throughout 
the  BriUth  Bmf&a,  fatit  tbmughout  the  whole  o(  the  civilised  w,>rl<l. 
hero  to-day  miiy  add  '.ur  »m»ll  meed  mourniti/  t  .  tl.M  gmt  tide  wliieli 
has  rolled  during  the  last  fortnight  from  eix-y  i-'^rr.rr  if  the  iolnldud 
world.  The  enormous  inrugrotis  that  hat  bc«o  aMtlf,  Imh  th<'ir«tle.il 
and  pnctical,  during  the  pntt  rt>I|jn  has  b«i>ii  <iuite  uneumplsd.  Wr  had 
tha  pvi»cr  of  the  steam  etigloe  i>j>plled  first  to  iiiduuriat  euCerpi  i*p.  and 
then  UMO  our  railways  and  other  me.m9  o(  lowmotiOB.  It  bi»  *]ui'>.it 
tevellltMol>«l  this  ciiUDtry  bi  it<  day.  Then  thcfo  aaow  on  another 
power— not  le«<  leiii.  i^jir.'.,  Ill  1  .1*  in  wbbh  we  are  e«pcei*lly  iiitc- 
rested— th.ii  if  i'lr;'tr..'0._v.  I;  i-.tii3itj  m»y  be  said  to  be  the  hund 
maid  of  sUiuti,  utcsu^  it  hss  enabled  the  puwer  of  the  steaiu 
aatdna  tobe  trausmittedand  mid  at  dis|eaitei  aad  rate abanniisnoM 
•Well  ware  c|uito  inipnrible  tor  the  sleea  en^  More  eleelrleity  «m 
hreoght  In  as  ila  serrajic.  Mnuy  of  y<iii  will  rcaieiulxrr  thiii  nt  the  com* 
UenoeiBent  at  this  reign  cleclrieily  wu  the  mere  pUytbiog  of  the  h  etur*- 
room.  Tbenwe«X!re«U.rtled  by  its  wonderful  aiUptwn  lo  tliee.>niinunii.jt»iin 
of  iileaa  sod  tin'  anbiliUntica  of  time  in  the  tlet;-  ii  '.if  electri--.  teN'.ir,>ph. 
Then  it  <leT<]ot>cjd  S);  kin  lu  au  illumiitant,  ami  thero  luu  been  womlrrful 
prngiess,  which  i»  atill  going  oa  n  that  direetian.  Last,  Aud  not  le  ist,  we 
aie  now  hating  ft  applied  tn  Uaetiuo  feroM.  In  riv«rd  tj  ilxt  .n  applied 
to  rsilwajs,  w«  have  tlie  Siitwfuetion  of  feeling  thut  here  w«  b.»ve  ^<>i n  t!,« 
(duoeei's  ;  and  the  adaptation  of  this  ).3wer  in  dr«Uni-:l  t-i  revuluU  .nii  -e  t  i  i 
Kreat  extent  the  ti  avelllug  facilities  of  the  whole  world.  Since  we  ehuwod, 
10 yean  axo,  its  capacity  •«  this  raDmy,  the  drvclopmeiit  hi>  been  mine- 
thing  luarvallous— tioi  in  tJiis  coooti-y  only,  but  in  its  a^licaUun  all  over 
the  world  as  legwde  tra«Uaa ;  aa4  we  uagr  look  iorwani  ' 

of 
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Aunclrca  had  mui^  t»  tli  in  Unl  Enaoguratini;  here.  We!!,  j-ii 
•ill  »eU  me  Ihm  »;'.h  >uk(i  wc  cum  1  -  ilt  back  with  nU<i(Ktii)D  r<  iii 
iutniduction,  we  iutve  not  wlvod  tbe  pralttent  nf  giring  to  iU  ahkre 
IwUkn  an  adequate  dMcleiid.  T1m(  it  ttn*  M  |n«MO»,  bat  1  have  nn 
(UmM  whaUiver  that  the  time  in  rkfMly  eomii^  wh«n  -we  ahall  h«  ahle  to 
An  »w*r  witli  '.!i»i  rrjir.iivi  H,  «nr1  tn  jri^'f  t*!  the  8harebold«n  of  thU  Com- 
j«ny  •■,T:i"->iiiiK  li«r  ,in  riiloijy  .if-c  rr?'.ui  Q  fiii  tli^  nioiiey  they  have  expciiilcd  ; 
ati<l  if  we<lo  that  we  •Itall  dn  what  ban  not  alwnjt  hem  dotie  fur  thc^s 
who  tbuid  in  the  \ia  of  progre^v  We  ihall  nut  wily  hare  liail  the  aatia- 
betiOBof  having  dona  th«  moral  ;;xid,  w  xhalt  aUo  hare  ih<;  »ati>fac- 
tioa  of  fcaviof;  made  our  eoterprlne  )>rr>fi;a!!!«  to  thoec  who  litre  taken  the 
hmi  mai  front  in  tbe  battle.  Tliere  i«  .iti*-  prn'nl  «kti»f«cti<.n  tJiat  we  cm 
look  hack  upon— that  ll.i-  (jrrjK'at.  Kirn;,  in  ihf  ■.  aj  VuA  n  l  s^Ai  ii^m  way 
tikat  liaaalway*  chai-icl<!n-r<l  lucn  iij.r'n--'il  tliU  lliio  wiln;  putiUc  nunj^-tlii^ii; 
I  than  10  jvnn  asp,  and  I  tru»t  that  that  i«  only  (he  hegiaoiii^  ol  tbe 
■it  worli  which  Hit  Utjt^f  wBl  ba  »hlt  ^  4o  Mir  with  hi*  KnaUy 
hI  powers  ■n' '  tl>*t  M  Aall  dl  Mjoie*  that  «•  have  so  (^ooj  a 
•oTcroigD  to  follow  upon  our  UDexam|iled  Ijueen.  To  return  tn  >iur  own 
aCair*,  i  dare^oiy  that  aome  ff  you  arc  di<|Ki!>ad  tx>  aay,  "  Well,  yvm  piid  lu 
a  diriifi,'!  of  2',  f»T  r^nt.  wlien  we  were  r,n]y  i  litlV  !in<-  3  iiiil<>  Inni; 
but  ivjk  viji  liave  iri'vikded  it  and  tin'  ntrrrlin^'  i;,  yr.u  \r<-  n-rindni; 
our  (livisdrad.  '  Tt>at  it  true  la  uDcaenae,  but  you  will  ramember  that  onr 
litUeiiii>lat«dUa«b«i«l««M«qrk«d  ■ptgrffmfcflmaBdMOMHir  tAlfea 
dirid*nil  got ;  hut,  M  I  «K|MihhI  tajnw  m  moM  (Ink  mm  oeMMOB,  «• 
faltthat  we  were  v<'r>  fast  t^nttini^  to  tbc^  powtioo  chat  i>ur  divideud  would 
not  iacrraae  Ijcjoih!  a  i^  ruun  v>?ry  licuited  pain*,  and  further,  that  we 
imr  ill  great  danger  of  eTca  Iniiog  that  hy  the  cnmp<rtilj>in  tnuhich  we 
were  tubjet  twl— tlie  unfair  «9lB|Mtitioii  I  hate  vhanrteriwil  it  on  riop^ 
ttuo  one  oeatuon-of  the  London  County  OMuncil  and  their  (ramwayi 
nuinioK  at  fikreo  tK«t  wi>  'v^ld  not  eompete  with.  They  wore  carrying,  and 
titey  are  carrvitig  day,  ii«»«0Kere  at  id.  f*rc».  We  know  frum  our  own 
•Kperiegiee  rh^,-.  iha  mly  nufeij  "f  <!it-<  Imr  vf.v^in  ex; -rvliut;  It,  nn!  tliKl  it 
niil  iJi/o  ) '  t  hit  ^Lill  :  mill  ih-tfiiiv  »p  ailvi^t>l  yi..u  ni-ir.v  10  v  ii  * 
■Im*  tu  go  hi  for  an  exteoaion,  Ural,  to  i.'ltpham,  «nd  nuhicineutly,  avven 
JMrt  agXi  to  llt'pMMra  to  »  ta  UbmlM,  W«  bn|l»  to  Bni'h  tlx 
BMiith*  b«m  ih»  MtMthn,  fir  whioh  we  ahUEnad  power  Mfrn  yam 
a^),  to  the  Angel,  and  tJten,  1  think,  you  will  aee  Hue  whote  ihinK  a«  we 
h>Te  boen  dexigniitg  it  frotn  tbe  bt'ginoinx  -a  onnplete  undertaking.  ISut 
for  t'imo  tiai'^  past-  we  haee  been  afraid  of  wH.»t  migl.t  hn  the  Jwuit  f  ;hr 
faiternnJkif  'nf  thew  exteDiiuos  \i>  \hr  pi^t  Jwlf  vfar  '>tI  tlio  in<  wr 
•re  in  now,  and  1  am  thankful  t<>  think  that  vrr  have  been  ahli.-  to  go  tltmugh 
Md  •nHHHl  thU  «mru«r,  U  I  may  aav  ao,  whioh  «•  haN  dmdid,  with  » 
dlndmitfMl«roi|]}>  !  perrentinthediTidcoil  AeiooB  •«  wegattiialaUlie- 
ton  rj|»'ni«i"n  ofuwiil,  I  ildok  We  may  lojk  for«  ud  i->  s  s"«adily  lowing 
■iiul  ia:j  r  ivir.ij;  r nn  lii.i'ii  f  tJiing*,  and  you  will  aee  tl<i^  t!i<'  end  our 
Dolicy  of  exlMui'HW,  earefully  daaifnied  and  aluwly  carnKl  oa',  will  result 
Jb  a  HtiifitcUwy  Ktate  of  thing*  in  tbo  future  aoil  a  derrlupment  whidi  will 
IBodiieaa  reeolt  which  J  think  will  aaiiafy  ereryoae.  A«  rvgai  dt  the  Oil; 
^d  BriztoD  lUilwaj  Oot,  frith  which  we  have  made  aome  ■niii|]iiiiw|i 
in  order  to  utilitc  tank  iMitioB  of  our  line  whith  k  now  't'lyfing  Uttt, 
the  iOTi(!iti»u  of  t!ts  money  nterlif  I  haa  been  auch  that  it  wai  u'-r  thmseht 
prurlfu'.  Ui  ^.ttempt  Uj  rubx  Liu;  rjjpisal— at  Icait  they  couhi  uui  niMt  th- 
moOEy  tor  it  .  itud  Mime  neigotiatiooa  are  now  going  on  whidi  may  lead  to 
•  efaange  altof^eUier  aa  r«|lHt  that  lio*,  and  we  may  bo  a)>le  tu  aell  to 
the  aum|MBy,  apart  fininl  onratlTW,  ih<<  piece  of  line  now  lying  idle,  and 
upon  which  we  are,  of  onuree,  laiing.  haaWly.  it  ia  an  cx|n;n«ive  inn-e  uf 
line  to  tlie  ('ity  ittll  lyinK'abeolutely  unuaed,  aad  if  we  tuf  l  hero  earning 
in  the  pa«t.'»ix  iimth*  "Ui*  p-ftttw  return  nii  tiiat  piece  ■  f  line,  y  -n 
W'tiM  ]L.ivo  hill  fn-'tn  il  -\  iL'vetmi  prulmhly  e^iUAl  to  nearly  1 
centb  divi-:ieii'L  Uikvc  ii.>?l  tiutt  tiecauao  it  ia  Ijiug.idle;  we  are 

aa^big  a  diTidend  on  Ita  ciKt  and  arc  gottiiv  Milhillf  tma.  1  hope, 
■ewerer.  that  it  will  nut      long  l>«f<>r«  that  Itoa  il  ttlfllMd.  Tharw  It  a 

CpMiil  l,^fiir»:  I'.vrlmiiiiMit  ?■  nFi  tndepeodi-iit  v»mpany  tu  make  i\ 
»:  llic  ciiil  1,1  mn  :  ualioii  n:  I  -  lii  ut  .-i  fi  Kiiij('a  <  'ruaa  and  to  Kuitou, 
It  teauM  liiat  it  wiii  be  a  very  vaiuable  iiue  to  tlie  publi<'.  ami  it  ia  likely 
to  produce  a  very  largi;  tJ  attic  upon  itaelf,  and  alau  to  bring  a  very  heary 
trafflc  from  there  down  to  our  City  ttatioiia  here.  We  therefore  thought 
that  it  wooid  be  very  adfitahle  (oi  ui  t/i  try  aad  make  'VLime  arraogem°nu 
to  work  that  line^  'Jtiat  would  aave  th<'U>  the  nrceaaity  f<ji  a  gt'ocratiug 
atatioD,  and  we  ahould  be  uUl-  lo  work  it  ai  \>  ry  ui  v  1,  I.  s<  .lu.i  tton  ;(>'  / 
could.  ThoM  arraogemenia  are  u»t  yet  tioi> ilv  ^lij,;  d  ii10l<  u^l.  w«  ure 
approialiing  what  we  tliiuk  may  if  a  fair  tetlietueat.  Tlie  uuuatruetiun  uf 
tw  HiliKkalnat  md  WaMttoa  Brntmof  h  going  on  rapidly,  awl  I  have  no 
donU  that  when  that  lint  b  SoJlhed  up  to  llie  Kleidiaot  ami  CMth;  we 
thall  get  »  Tery  Urge  iwoeeeivo  of  tralUi;  from  it.  They  hare  just  pur- 
chaeed  theaaylum  tor  the  bltml  for  their  generating  atation.  Their  line 
will  connect  tt«  with  tbe  very  heart  and  frotre  nt  tbe  btwy  West  Kiid 
traffic  of  London,  and  thia  eanO  i:  I'ml  t<j  hrwi:  a  rrry  large  accex<i  }i.  u; 
traffic  tu  U9.  Toe  City  statiuo  of  the  Ureal  Northern  and  Citjr  llailwajr 
ia  eiactiy  aMotila  thia  atatiun,  and  tbey  are  g<MC  «■  ftak  Th«  fVo> 
poaed  KaatoD  U*«  will  alto,  I  think.  h«  a  mmt  Ttfauita  ftedlf,  bteutt  {t 
will  girt  ua  accaia— if  the  h'.'.:  U  rfti'i-.l  -t  Kinn'a  Crow,  St.  PaoLxaa,  and 
Euatoo  Htatiimt,  and  it  will  'Oi.e.  i  ai  wiUi  the  Hamptlead  ami 


Charing  Croea  line,  ao  that  Uie  Hamptlt  id  pacMnei-rii  coming  down  on  all 
(hat  lina  (o  Etuton  will  be  able  to  chan^^e  thero'and  o»me  'traight  into  ' 
City  hy  om-  lina  in  a  lew  minutes.    The  aaoie  remark  aptilie^  U>  the  tb 


the 

great  termini  of  the  other  railwaya.  AitogeiliFr  our  lin<^,  when  all  thete 
work*  are  carried  out,  will  become  one  of  the  m  Mt  important  anil  valuable 
rnilwuy  Iiuk<  that  can  exiat  in  a  grm^  ri'.y  lik.'  ilsii.  We  have  been 
oblige-J  :  1  jji  uride  at  great  cost  'ur  .  cr.'.r  ,1  |.«it:  m  (.he  City,  which  luu 
hten  very  exnenaive^  but  it  will  be  one  of  tbe  moet  valuable  adjunct*  of 
(ha  line  ia  IM  (Man  JtwItipMft  of  ita  truffle.  It  omt  he  ioteraating 
to  yoa  10  tntw  Oat  if  jm  tak*  Um  letual  oott  ol  tbo  liua  w«  are 

af  UM  ptiia  that  it  not 


tiwliiMiip  loXaoaiBtaitiaattva 


UKT*  tl»ao  3  per  c»nt.  Of  courae,  you  are  not  getting  the  3  per  rf'ri. 
li»nau<e  tliere  arc  priur  chargen  at  a  higher  rate  in  the  abaiie  of  de-l"-ntur- 
and  prefcmnne  atoclta  ;  but  lovjkiug  at  the  concern  altugolher,  the  railway 
hat  earned  rathtr  ottr  S  per  oant,  ptr  aoaam  on  the  total  capital  apan 
fiuui  tlie  axtem'on  to  ItHnxUia  and  the  pitea  of  line  that  i«  not  heiog  intd 
at  the  present  mnrnrnt,  \S>  hire  got  to  provide  fur  the  future,  and  we 
luve  certain  a  l  lu.  III. i[  ]iiiyiii«nt8  to  mik«  next  year  an  reganis  the  final 
mnpletion  of  llie  cuntract"!  i"  ceKiflcateii  and  otiicr  thin>;a  in  cnniu.'rti<in 
with  the  Idinjt<in  )iac,  and  ue  ».uit  a>l  litional  rolling  iil->:k— a>liJi(i<mal 
carriacea  and  cngiDet— and  iaipniveiiiriil.  nt  the  generaltng  ttttion.  It  i«, 
thorefore,  neceasiry  for  in  tu  apply  to  l'.irliini«u  fur  certain  ail.litioiial 
powers,  but  they  will  only  he  uned  for  punvoea  that  are  ab«ii1ut(ly  iHWea- 
saiy.  nil  it  11  wfajch  we  .'<l>all  gel  n  return.  Th«  "nly  r  i:ntnii:l:re  w-^rk  in 
:!ui  bill  i-  s  tubway  fnuii  the  Itlington  ata"  t  •  r,nii-  "ji  ii  t  .  the  mvii 
ruxd  aj>^,uuit  the  Agricsllural  Hall,  aad  we  believe  that  thit  will  briii j 
aaaoanilderahle  auMntoftlBtta.  AtiiatwathMl^af  aatindiofi  the  line 
up  to  tliat  nidiit,  hurt  on  Airthar  eontUtntbiii  wa  fmiod  that,  tliere  being  a 
CNinsidefnhlc  cur^c  at  (be  onratr,  it  would  he  a  coolly  piece  of  line  to  coi- 
•trvct,  and  we  thought  that  we  aliouM  derive  aa  much  aJvantagt  hy 
cisViiig  a  subway  for  j>crHuiK  l.i  walk  thmugh  from  p.int  to  ]Kiint,  Wj 

1  I'.if  V(  that  this  subway  will  enable  to  ttp  the  very  e»t«i»ive  tralfi; 
at  the  Agricultural  Hall, and  wo  hclieio  that  iheaubway  will  give  uatraffio 
vUth  tnU  far  more  than  ctatpaeatu  in  far  tha  coat  of  thii  work,  towardi 
wWdl  we  hu|ie  |h  gti  enow  aMiiCtnea  fram  tba  Agriciiltaral  Hall  iieopt«. 
A*  regard*  the  iti'  nc^v^uiit.  we  have  received  in  the  half  fit  the 
iatut  of  «har'-  ^Xo.  bui  there  ha*  liewi  a  very  small  ii^ut  !•  eu- 
Uire  atuck,  and  Ibeicfore  ihera  haa  b««n  a  vciy  iiuUI  amount  uf  prvmum 
obtained.  Tb<;  tol«l  receipt*  on  capital  account  fur  tbe  aix  muoth*  were 
£87,048.  but  we  have  spent  £97,6^  '-n  workt  and  ruUiog  stock,  ugd  we 
ha\e  paid  btercat  out  uf  capital  ta  tli^  amoaai  ol ^&5t9 ;  and  tbta 
there  ap)<ea.nt  ilie  di*c>}nDt  on  the  itsuc  of  tha  tO,<IQO  ditm  1  iara 
mi-ii'-i'iu-'  n  i!iM-.i:i-if  (,r  f.l3.r)C0.  Tin  if  fif.'iiT««  mean  an  cxpcndiluro  or 
lip: .11,  11.  ..ipit.i.  n, .  iijr, Iii:f  M  .■  .t  £151  7?],  which  11  £64,7J0  more 
than  we  hare  rcmired  io  the  aauiR  jxinoil.  <  if  ouuiae.  you  will  rtAliia  that  a 
greitdtalnf  that  it  nominal.  In  regard  tJ>  the  revenue  account  wa  haw 
canM  1.67S,W0  aore  pMsooger* :  but.  of  ciurse,  we  hare  opened  tha 
eitensioD.  and  the  increoae  in  tlw  receipt*  ha<  been  £17,125.  In  •'•u-ja 
ticketa  the  incre;iw  in  ntiiabcr  i*  188,  and  the  incr^  vi.  .ij.mif.  ly  in 
amnum  i'  £1  ■"■92  but  that  ii  fai  m*re  tha'i  it  wr.iilil  nrilnanly  hnve  been 
I'll  uLi-jiju-  .f  .k  i  liiiige  itiat  hail  been  nia»le  in  lh^^  aimic  iif  liringing  the 
aeatun  tickett  into  acc«>uoL  From  uarjcb  wo  liaveliid  an  incraaasut  £82. 
andiraat  laataof  fiM7 ;  hattlMr*H«daeriMaol  fililinanndiTrtetiiitt- 
^ie  leaeat  a  net  teutaiu  of  £19,89*.  On  tha  oilur  lida— tto  axpontc*  - 
li.e  TT.rtfcnnTT' !•  charges  «h  iw  an  incrciae  "f  £262.  lo-imrtiv,?  and 
gfici  irim;  |,  ,.>,  1  if  £2,901,  carriage  repairs  of  £348,  tiiffi:  eii^^nni  of 
£6,202,  (jtaenii  charge*  of  £403,  p"i*eagor  duty  of  £55.  law  charge*  "f  £7. 
and  ratiM  and  ta.ve»  ;  f  £136.  {oakiug  a  total  inen-ase  of  £10,512:  Tlie 
traffic  exjxates  are  eomewhal  iacreaaed  on  accunt  of  the  cut  of 
Itmblg  tfadtetl^  but  I  may  aar  tliat  thin  change  from  th«  uniform 
bre  that  we  had  before  the  i^'ue  of  tjekets  haa  l>een  ail*a» 
l*(t»<i<i«.    We  »«-irfe.i    ir.Li  ially  with  the  uniform  fare  of  Uil  ,  'ml 

luil  I  I  n':ry  It  i.f.-aue"  the  cum|Ktit{oo.  and  we  roiluceil  ir.my 
of  ilis  fare*  at  ceruln  pia-^-i  t  >  Id.  We  did  n«'t,  bawerar,  i'we 
tickets— we  had  pay  gates.  The  letutt  was  that  ocnr  avenge laaiwli  wm 
contideiably  below  the  avenge  at  tha  2d.  I!y  tha  isMC  of  tmnla  (ha 
reiult  in  the  paat  luilf-yeitr  is  tli\l  uur  average  fare  i*  m  nearly  a«  poeiible 
2Jd.,  which  I*  a  very  »ati»factory  result.  Tlie  locnniotive  power  and  Home 
if  the  n»liftT  .  lur^'  i  h\vr  h^".:  iii(!reA!i?d  tin*  half  vrar  owing  t*^  f!ie  high 
]iii:',-  '>t  I  1.1!  iiriil  iliivit  ,.11  [lie  tiiiiLi' :  laN  we  liL-.e  iHe-l,  T-ii- !v  4:ire  in 
the  la  ice  uf  e  ml  account*  for  practically  the  whole  of  the  dimtnution  <4  our 

dividend  :  hot  fcr  thia  wa  thwM  haoraW  HwianiaditMand  aa  hit  yawii 
Having  explainid  othar  Itanm  ha  ttid :  We  amlaft  witli  £l,OM  to  (halad. 

or  the  dilfereuce  1x>tweai  I  J  per  rent,  and  1]  per  c-nt  w!«i^h  t'  the 
decreaM!  of  tlje  dividend.  We  ha^'e  run  141,6£l7  n;i  n-  mi  e-.  ami  the 
numhitr  ol  trxlni  run  hai  increaaod.  The  numhw  run  the  «lu!c 
ditlance  was  3,966.  We  are  running  the  fain*  a  Imger  dirtance,  hut  our 
Imfflt  hi>  incnaiKid  more  tli.iu  pnijiortiunitely.    We  carried  in  nath  train 

in  the  |i  ling  !iUf  of  lost  yeai  448  pawengeri,  but  in  the  |>«t 

haUye*'  'he  ivci.i^o  cairlel  in  each  train  wii  6215.  The  receipts 
per  train  pn*  fr>>m  7«.  to  lli.  7d„  and  the  receipt  i"  ■  trail!  mii^  -n?iich 
i}  a  much  cle»rer  tot — were  2«,  3'28d.  a*  oi^aiii^'  i>.  '>  2 1 1  Tiii«  i<  very 
aatiefactoiy.    The  reoeqtt  (xr  pueennr  luu  iiuTeated  frum  I'Sld.  to 

2  23d.,  and  the  worliing  axMinta,  whidt  for  tho  Uac<etn!>er  half  of  1899 
were  58  per  L-riiit,  were  raaoced  Itat  ha)(-y«ir  to  86'23  per  cenf.  Coo- 
ai  tr^rii  i.;  I  I.I'  incrcoacl  price  of  oca!  and  mattfilb,  I  think  that  thli  it 
an  oitrTrim  ly  satitfuctory  feature.  It  ia  aliniait  tha  lowest  rate— I  believe 
It.  IS  tbe  li)»o»t  rate— at  wl/i  1.  m  have  ever  worked,  aa.t  tin-  trifP' 
il"-.  cin;:;.  al  l  tlie  extfdt  ci  Iuk-  ii  mcreatad,  thia  perceiii^ij.;  '  '>il!  i;  Idwi: 
oontidenhly.  In  oidor  to  otmipsre  our  rate  of  working  eipenMa  with 
ihoMafthaavdiaafraltaniailwvi^thaatital  tha».>rkinK  of  tha  Ktia 
mnat  ba  dadtMted,  and  Ihii  hctog  Ama  tha  worhiog  expenwi  of  thti 
comit^iy  lire  48  80  |t<'r  cenL — a  very  '  *^  rile,  a*  you  know,  Init  I  believe 
tliat  we  "hall  b«  able  to  reduce  it  c  i  i  <i  !■  :i  *i  ly.  Tae  expense*  per  train 
mile  hjive  increase!  fntn  U.  5-flM.  to  In.  4'44H.  Tho  l<>;t>motive  ithar^ 
have  actii  illv  ).>  I  m  i  ft  n,  5  li,>l  in  tlie  l>ecembor  half  of  1899  to  mily 
S'£Od.  lact  liali  year.  Toe  tratUc  ex|i«u*ei  liave  iQcreaud  from  ^  tu 
7^.1.  per  train  mile,  but  wa  tludl  tee  these  deeretaed  bef.>re  long.  I  da  not 
think  there  in  anythhig  farther  that  t  on  say.  and  I  will  uuw  mo*^ 

Th  f{  the  rrp'irt  u.fi  ji'iremfi^t  rri-n-i far  tht'  ft'il/tfr^r  flwdtd 
/^  .vn'ii  .-    .',  I't^y;  ht  rrrriml  ,t„il  nio,  t   I  ' 

ifr.  CHARLKS  sr.Y.M'»l'l{  (iKKXKKI.i.  seconded  th» nwtiott. 

A  dlRuaaiun  followeii.  in  wbi:li  Major  I'cri7,  Mr.  Jarti%  Mr.  flatSli 
Mr.  .Salter,  and  other  liuueboldera  took  part. 

ThaCBAlRMANj  in  rep^y,  aid  that  (h>  iiuaNton  af  tha  dbmttr  af 
(ha  tmMla  wa«  •  vaff  faitcfeatfag  «M.  Thej  at*rta4  erith  a  tray  imtll 
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dkmcUr.  Tbe^  taVMequeatl^  fouad  thkt  tbej  muted  ■  Iwgrr  our. 
not  fr>r  tHi'  oimJigf«.  hot  in  ooonrction  mih  thn  other  thin?!  t'ut  w<"n< 
carrifl  through  \hi~  -.unncb.  ThcT  rbcrrfjre  mailo  ft  lug-';  tun-i:-! 
OD  the  Stockvrpll  cxtcaaioo,  bat  it  Wfts  suggeited  aluirvards  itsai  it 
W«wU  be  dHuabb  t»  tbui  flill  iMfaf—UlU  Hn.  TtM  wu  thv 
ilMflf  tke  Cmlral  Loodoo  tDnml,  utd  U1C7  had  theoMlvM  Adopted  thia 
diBincter  Ihrougli  th«  City,  but  titey  ft(t«rward*  euM  to  tlw  ouaclutiao 
that  the  iiKteuiiid  tata  was  m>t  of  ittiy  particular  adTuitag*.  Tlte>'  b«l 
inaic  new  ri'lTini?  itcwk  on  vrAisr.  mi<i  tliry  wi;re  cndcaroaring  t<> 

I'tnpiviTc  it,  but  t bey  did  Dot  SCO  tlmt  shere  wi-ulJ  lie  any  ••U»iit«450— oil 
the  contrary  it  would  be  a  diHwiTuitagr-  to  barn'  ttock  timilu'  to 
Um  Cratnl  JLoodok  He  would  ralber  have  nhorter,  but 
kmii  aura  bwjoaDt  tnfaa.  In  the  buty  larti  ol  the  <lay  tbey 
nnw  ran  trains  amy  2J  lainutea,  but  it.  wiui  iheir  iutenii  La  run 
thetn  Btill  more  fr«<[UeBt1y  liefora  Ujey  hul  dcint!.  They  h':>p«<l 
to  rccaiTe  aMblaiice  fron  lb*  A^ricttllunl  B«U  people  in  making  tbe 
Mtair  to  tbat  point  frm  UiagtM.  U  maU  Maqwrtarol  anile 
long,  and  wm  tatimated  to  M«t  #KMWO  at  tha  eatiidai  They  1«lie«ed 
thai  by  its  oonatmctioo  thuij  wmU  ba  able  to  "  tap  "  a  great  dent  ol 
traflie,  liut  tbey  were  ooly  ailnng  (or  powen  to  build  it  if  it  abeuld 
be  thought  advinable  to  do  bo.  Tbey  bud  received  BO  complaint  M 
Ui  v:  I..  .  II  on  tlteir  line.  }<«  l-clieveil  Uiai  tliij  wna  a  matter  which 
WM  mikilf  cnmenied  ia  the  oa«e  of  the  Central  Londoo;  U  there 
«w  AnMto  tUNk  to  mi  Mifc«  to  Ito  hMtqr  nUii«  ataA.  The 
NlqMt  ol  lift*  CMMd  mull  tariilf— Mot  iiMiriliil  tiM  wmUbh  of 
aafeiy,  but  ax  regarded  ooni  wilpet}  ■od  tuMiMttta  hid  iMI  foit^)-: 
00  tat  lonie  time  with  tbe  alijtat  «f  HTteMg  a  IMm  attWaet' ry 
nJ'ide  of  wcrkinjr  the  Sifts. 

Tht'  iiiotiou  was  iKi'j[iled  atiJ  th'j  i!iviLlc!n!»  biiTing  bet'ii  ilecla;';ii,  -i 
ipectal  general  roeetiOK  *a*  Ix^d,  at  whicti  the  C<>oi|iiW>y^  hill  iu  Pariianxua 
vascffiWNd* 

TlMimitiiigtlMii 


Great  Northern  and  Oity  Bailway  Co.  (Ltd  ). 

The  fifth  half-yearly  meeting  ol  thia  company  wu  held  on  Friday  lait, 
3ir  Chiriaa  aoatkar,  iJf.  pwlBtaf. 
Tka  SECRKTARY  (Mr.  H.  Bamw  Doa)  tmi  th«  hoUm  enmciilag  fhi 

neeiiiic.  ami 

TheCHAlltMAN  wai-l  :  I  uiit  think  it  nof  n-i)*ary  l  -  den',  willi  Ih** 
aocounte,  a>  tbcee  are  duly  orrtiicd  liy  an. eminent  aeuounlaot.  'i'hant 
•ocoonts  accurately  aet  forth  the  position  of  tbe  ooinpany'e  6iiance«,  and 
(ball  defer  my  oonimente  upon  them  until  we  become  what  I  may  term 
»  mrkiiig  company.  Witliui  the  taat  few  day*  my  ooUcaguei  and  myselt 
lim^faited  the  railway  nud  th?  worki  iu  ooDaectiuD  therewith,  and  wc 
were  eieeeditisly  plffiieii  :ijt  only  with  the  ^n*-Tt*t  ma<lf.  hat  esf-  cially 
witbthe  urimir:lliii- 4:11!  AUt^lalitial  lualintr  iuwhuhull  tho  woi     ai  e  l^-iUh; 

cairied  out  bi  tbe  oontncicN:*,  Heaem.  Peanun  Hon.  Tbe  tunnel*  are 
.•II  natUMd  tf  ritotrie  km  mi  an  MM  m  Amu  tna  M«d  by 
ilartiielly.  Vrotiid^bdr  iim«*«r  tttaad  hai*  MMenatpl^ 
the  rata  of  progreai  which  i»  gpin<{  00  ovei  a  quarter  nf  n  (nilp  nf  mnnrl 
will  be  oumpletod  encb  in  )titli.  The  cunatruction  of  these  yn  Ini  jroui-.iA 
works  WM  mjnpSicnt^il .  ditli  -ult  hhJ  exiTniire:  Irut,  through  the  invn- 
ti'iti  '■(  the  ftliicM  by  th'^  la'o  Mr.  i;re4lbL:wl.  tlie  wutk  w*«  a  mot 
iiaureitiiig  ului%'ler.  Tbe  >ii.irLdii  iu  uw  upm  th«ir  nilway  were  rewJiy 
an  Improvecuent  upon  Ur,  (ireatbead'a,  and  had  been  apccially  dedgned. 
Tliere  baa  been  no  aaddent  of  any  deacHptioM  with  thia  dangeruu*  work. 
H«  (tbe  Ch.'iirtnan'!  wu*  cont-.iKleil  witli  iiiolhtr  i-lwlr'i  ul  rjUwuy  hh'^ 
Waterti>o and  '  ity  ;  imd  Lbr  lunnrU  tlirre  rotnpured  with  thrr«w»  of  tlie 
Or«at  Northern  oad  City  mnr  cxrvedio^ly  fOuiU  Ul  oiurse  llie  large 
tunnelehadail'ieilcoiiaiileraNy  to  tbeioat  oftlltiruildei'tiikiDg.  TheeicaTa- 
Uooaand  the  iron  liaing  of  the  tonntla  woaVl  be  aUrat  double  the  ilia- 
meter  uf  the  Waterloo  and  (.'ity  Itailway  tunnolx  :  but  the  adeantagea  to  ho 
derired f rom  tbeae  Uri^  lunnelaarejuit  iiaw  being appret-inted  :  anddouM- 
l««  <M»«  i)t  the  wi»pH  i«<yti  in  comjecti'm  with  llMtir  railway  had  l(>en  the 
itiakio;.,'  '(  th<ie  Lv^Y,'-  itoin-' Mbiuli  would  ailmil  of  tlie  largeat  rolling 
ttock  that  ia  built  in  tbe  counti^y.  and  would  enabia  mrriage*  with  aide 
4Hntotoa|NMd«liMte1lw(MMl.  IVi*  OMikt  tM(  ba  4nM  ««  mv 
tanml  at  Mfaf  tbeatoetrie  Miimm  now  hi  «p«i«tlni.*  Mia  tMr  luge 
tunnel  tltey  wriaM  he  able  tn  ncfopt  any  form  of  •■lectric  powar  that 
ia  at  proa  ant  knoni}.  and.  if  ihoy  thought  proper,  what  was  kn'>wn 
as  tl»e  !ntillij>iQ  unit  nyntrui.  IT* frren'-e^  h:^'J  ri^rf'Tifly  Nw-n  madp 
in  the  j  rern  t"  thQ  tian^fLtrmatiou  wbi 'h  vill  nhoitly  t.ike  plioo 
on  the  >tet<u(xjitLau  luA  Ulitrift  llaLlna|&.  Uu  to  tl>e  {srotctit  time 
tltay  had  alvrays  assumed  that  tlie  Uwt  form  of  eleotrio  traction  was 
to  ba  foaixl  in  America,  wliere  the  adnnee'in  the  uiei  of  e]e<-triclty  was 
conaiderably  greater  (ban  in  this  country  :  but  tite  t!n>c  had  arrlrtd  when 
America  wos  to  be  eelipaed  b^  ittc  inri^two  of  an  Austrian  engineer.  A 
new  ayatem  of  eieetriad  workup,  he  waa  told  by  thnsa  bent  abUi  to  judge— 
in  tact,  the  highoet  authority  in  thta  Gountr>'  on  electric  traction— was 
going  to  rcrolutioniae  electric  traction  in  thii  connlrj' ;  Imt  the  ayxtem 
anwln  mit.  Iin  fnarrd  be  ajiplied  to  amali  tu:iD^l?.  Tlio  eoormooa  advan- 
taga  tlwy  would  deiiee  by  having  the  Uite  tuiiorl  waa  that  they  eould 
adopt  any  >n^iit*i.i  fm  It-i^t!  -n  an  their  railiruv.  He  wjn  f.n'A  that  t!n>  o-nt 
of  tbe  iif^w  aynle;!)  wa»  'JO  I  ■  IIS  (i- r  ctut.  Ifn  th.iti  ilie  coA  'd  unv 
•lialiilg  known  i^atcui  in  iwe  iu  this  oouotry.  That  wa>.  if  true,  a  marxJ. 
btMlMk  Tin  WniMlIK  mammmiM  tkO,  ll»  Wriaratood,  be  an<Trmou»ly 
rdtllMd:  Ba  bad  dattbtad  ia  Mt  own  niltd  «1w(btr  tlipy  were  juatiaed  in 
l^ofnie:  on  ao  long  before  wlecting  tbe  electrical  ayatem  upon  which  thry 
would  work  tbeir  r«lw«y.  but  it  bad  tui  iiol  out  ttiat  they  had  cierciaed  a 
Tery  wise  diiwreti™  irv  dc!ayiiip  until  the  last  m«'n»nt  lo  .\a  t'  1  able  to 
ad<jpt  and  focure  the  beH  Byntein  that  coulil  prtinibly  bj  u»ed.  I'.y  adotvlitiL' 
the  new  mtsm  the  uae  of  tieavy  locomotiNa  will  be  aroided.  Itiey  knew 
r  af  Iha  dUMWai  at  tlw  OMitral  ~ 


by  the  heavy  IjeomottTaa.  By  adeptbg  tba  new  system  be  bad  nanlioMd, 

and  by  bsimig  tbe*4Tai2f*(;e  of  Die  large  tunnel*,  they  would  arntd  thone 
dilfieukic9.  Tljc  wear  nud  tear  to  llie  permanrnt  w,\y  wur,  of  courw, 
euu<ui<iualy  iucnued  by  heavy  looomotivo,  and  that  espeiiditura  would  be 
aaved.  Tbey  would  hava,  atao.  laigib  iuci  — 1 J  fraah  air  maafc  At  jtawpt 
tlie  carriagaa  00  the  tuba  r^waya  flit  up  practically  the  wfrola  of  thatnirael 
•pace,  wbereaa  on  tbeir  line  thrre  woatd  be  -i  great  apaee  round  the  corrisffea 
and  a  free  cnrrent  of  air  aD<i  '.i^a  realBtance  altw.i  t^j  tlie  traiu.  hu  that  lettt 
power  would  bo  re<|uired  in  the  larger  iuaae]«.  Another  pinnt  be  might 
dwell  upon  was  the  length  of  tbe  pfattforma.  Tbe  piatforma  on  tbe  uo^r- 
ground  railways  are  neeeasarlly  vety aluxtt  but  the  piatforma  •«  tlieir  railway 
wen420(t.  loitg.aud  tbaynpglitotUalatUwa  train  and  aeoommodatc  it  a*, 
tlie  platform  aufficEent  to  eany  400  to  TO)  9ro|)l«.  On  the  Waterloo  and 
City  Railway  they  had  minxs  paasangers  than  they  w.it  I  <;an  )-  Iwtweentbe 
hout^  of  8:30  and  9  imI  10. 30  anil  11  .» tii..  and  th*t  is  also  t'Uu  ciperienoj 
of  tba  dicaetan  of  tba  (.'ential  Loudon  lUilwi^r.  That  catidiiiim  of  things 
BiiWill  lUkvaij '» tiiaiwwM^hKt  alaa  ataigbtbatwaan  <  and  6o'cloefc. 
eadi  «f  ttata  nilw^s  eouU  ukij  tinaa  UoMa  tba  oamber  of  peaide  if  tbe 
trains  and  pUtforma  could  accommodate  them.  Tbey  bad  pr»ided  for  all 
this  on  tlie  (ireat  Northern  anil  City  line  by  tboaa  large  tunnels  ami  plat- 
forme,  and  they  wouH  he  able  to  carry  in  one  train  at  tho  r  ximr;  of  the 
day  and  evening  double  thK  outnljer  of  passenger.!.  Another  i;oT«lty  in  tlm 
eonetructloo  of  tbeir  tunnel  was  tba  SHlMlitutioa  of  briciiwark  in  cement 
for  the  lower  half  of  the  tumalfb  Tha  toHMla  are  mada  and  llnad  witt 
iron.  After  the  line  ia  eenpMa  sod  tha  tnimel  is  projected  lorwani,  dw 
lowei-  Iialf  of  the  iron  fhif^it  are  takeo  out  ti;d  brindle  bricka  !n  effment 
Mut-lituted,  Vou  may  a'k  what  e,"i-i  thi»  U  likely  to  e.Tect  '  W  i-ll,  lliey 
knew  what  a  fiial  quaattou  vibration  had  becumr.  and  what  daiim  were 
b«iD^^  made  in  connection  with  it.  A  oocin.iiLiw  h.tl  iniiuilly  b»-n 
apj>i)inted  by  tha  Board  of  Trade  upon  this  very  ijuwtion  of  yi,hr»;ioo.  Ho 
believed  that  tbe  comttruitijn  of  the  tIll^^rl  in  the  manner  ba  had 
dvaeribeil  wnild  not,  i«rh.if,  aWnlatcly  do  awav  with  vibratiun,  but 
r<-<1ucn  it  to  a  minimum.  The  new  form  of  trs'  :  n  1  ii^  away  wttJi  tba 
Ir,.  on  ntire*,  and  tlie  iiew  form  of  tunnel  const r  1  m  i  >iild,  he  hcliend, 
leave  thsm  abaolataiy  fraa  from  onmplaiiit  with  regu  d  ui  vibration.  , 
Tha  i^ait  and  aaoaiiRta  wara  than  appnieed. 
vh>i>aMKi(tp«i»H._.M(lMarra!«atad,iiid»«ot*aitba«ha  ta  tha 


ADglo-American  Telegraph  Co.  (Ltd.). 

Tlie  ordinary  general  meeting  '>f  this  ownpany  was  held  on  l-  riday  lost, 
under  the  prcaiilency  of  Mr.  ntASm  A.  Rivax. 

llir  SKCKKTARY  (Mr.  T.  B.  Wells)  having  read  the  notiee  convening 
the  meeting, 

Tlie  CHAIKM.W  said:  In  eonff-^rniity  wilh  the  new  Aet  of  Pariiament 
I  tii.iw  read  tbe  aualitura'  report  apiiriKlKl  1  ■>  the  rejxirt  and  arcoutiU  of 
the  diietlurs  and  goasml  balanee-X'lii-^'t.  whii'h  ycm  wiil  doubtle*«  take  >^ 
road.  fief<ire  proceeding  to  the  usual  Uiiiitew  J  .vsi  .>ure  I  aboU  he  ezpniuing 
tbe  fccliaf*  a(  an  nrstrnt,  well  aa  of  the  maqy  ahnHk  ihiniMMKa 
(amounliag  to  sacMTOOO),  if  I,  in  your  name,  exprMvIha  aMaa  M  M  at 
the  ileep  loss  tbat  has  been  sustabifld  by  tha  dath  al  aw  baioaad  OnMi 
Victor!*,  and  at  tbe  same  time  to  1  niiaia  t»  Hiillqeity  IQagBdvaM  Til. 
^>iir  Ifiyai  flfiTj'tiori  to  hU  p-r»i:m. 

I  in»y  now  ]fpvrod  with  o  jr  onli^iiTy  bii9io*#.  but  hefoi  ,*  dt.MiiR  bu  I 
uaimut  help  recalling  a  i.u:t  nkich  uay  be  i:.ju>i.iereil  (iiri  of  tba  hiatory  >n 
the  Anglo-American  Company,  or  rattier  of  the  .Atlantic  TrlcfnMbOtai|ianyt 
of  which  we  are  sueoesaori,  and  whidi  oonneeta  thia  AtlaoUB  cntatfrfa* 
iiid  it"  i'U'f  .1  •liLvenH  with  her  l.il''  Mijt^ty.    It  \f  an  im-idifnt  Ui^'.  r.inri«"ta 

t^ueei,  V,   I      ii   with  the  la.W  cable  of  the  .Atlantic  Tel.-}.;:;!;  I    I     ■  ;p;iiiT. 

for  Uie  fint  oieaaage  that  w»»  nent  by  that  cable  :»-«.,  the  lirjl  mt  thm 
was  sent  by  any  ocaan  tiiagiapb  company)  waa  the  uiessnge  wot  bv 
Har  Majesty  to  tlia  PrfDideat  of  the  United  States,  and  the  rerly  fr "ni 
the  Tresiilent  to  our  (.ineen.  The  chairman  then  read  thr  mtaaage«  in 
which  (joean  Viotoria  "  cragrstiilatpd  the  Treaident  of  the  I'nited  Slatei 
upon  the  auocesifal  completiirti  of  the  .illnntic  esW?  "  and  in  r«p!y  tVc^i- 
denl  Buchanan  referred  lo  "Hie  fikil!.  eiitcri-riie,  and  indomitaV>li'  energy 
wbloh  had  atoured  a  SHceaaaful  itsiue  to  tbe  lalKiara  of  those  engaged  In 
ttk  great  1  niaiBiliiL"  -Miv  SMhiMMi^  tMW^  ^t^^i^^i^y  "m^  tha 
Athntie  tdegraiw  tu»dtr '  tha-TiilaMlug  af  bitTae.  piwaa  to  tola  baud  af 
perpetual  and  friendihip  between  the  two  khidrad  lUktioo^  and  an 
inlluenee  l>^~tiQad  by  Pivins  providence  to  diffuse  reKgion,  civilisation, 
tilierty,  and  law  throughout  the  world  '  In  this  view  n-ilt  net  rdl  na-iom 
of  I  liriatendom  «p>}DtaiMotialy  unite  in  tbe  deelarattoti  th^t  it  aitall  be  fur 
erer  neattal,  and  that  its  communications  shall  be  heiJ  sa^rcil  iu  g^i^ni; 
to  their  deetination  even  in  tlie  mlilit  of  huatilitiea  f  '  Thia  wai  the  [ -  i^i 
tton  ot  alfaira  In  1858,  and  ainee  tlinC  date  tlie  relatione  between  the  tw  i 
natjoni  have  !ie%ejn]  liuie-  l.yen  leverTlv  str.ilned,  T.'Ut  hnv  ato|.pftl  nhort 
\)t  the  breiwkiri^'  j-iitit.  The  bu*:'  which  our  grciit  nAti"u  li.i^  B.jntaiueil  iu 
th<:  death  of  t^uven  Victoria  proraa  tbat  ouraelm  and  the  I'nited  Slatas 
are  more  elattely  united  than  aiir  battn^aaaaidtac  tvhar  hMm  and  thoaa 
of  President  Buchanan. 

We  must  nuw  poaa  to  the  buiiaen-  n  nure  immediately  before  us.  We  are 
not  looking  at  no  favourable  a  batar.ce  sheet  >.'•  we  lookrd  at  last  year,  and  1 
thfnk  jou  will  be  awnre  <il  the  tnn^er  The  dtreetore  have  always  held  out 
til  you  ihat  when  tbe  '  .eriniin  mSIc  I'oia  :m  working  order  it  niuat  takefmm 
US  a  certain  amount  of  imlBc,  and  wo  it  has  Broved.  The  iierman  ea'jia 
to  tha  AMtaa  «nwMa»iiri  warhiagaw  WaptawW  h  Biiara  thai 
had  la*a  siDtlB  ptrtiait  of  tta  tralte— that  poitiao  wMch  bad  Imm  aant  by 
ilemiany  over  the  Commercial  Cibte.  This  falling  off  !n  tha  Cuiitinentd 
trnfflc  has  reduced  our  receipts  for  tbe  balf-j'ear  by  rathrr  mora  than 
dfi.OOO  compared  with  the  werioo*  half. year.  Arfjther  ntam  of  hi«»  has 
l«eTi  tike  fa4:'t  tliatuur  t-able  ftteataer  "  Minia  '  ba?  ufA  i*en«'D  fullyetuplnyfii 
by  other  eoinnaiiies  as  was  the  oasa  in  tba  nravioua  half  .year.  Altogether 
thaiaaallto  hmlMia«M»aMta  »r  «uCmi,  *d«a 
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tutv«  incrmuil  by  £2,961 .  Th«  MniinK«  o(  the  "  Kiaia."  bowwrer,  an  W 
hj  £20,760,  to  that  the  whole  ur  the  greater  part  a(  Mit  (UmlDialuiMiit  in 
•or  nmiiu  ariai  nol  froni  the  InSic  reoeiptH  but  {roin  the  uiuUUr  earn- 
ingl  of  tha  "  MlataL"  Th«^  i*  u  uutt^r  over  which  we  hare  no  ooiitrul. 
Theae  mlucLluiK  In  mrni'i-.'*,  nnrl  the  fart  timt  wc  hare  had  tfl  »pen<l  a 
(food  (lenl  mure  K '  in?  '  Minm  d  r  r<  ;  iiiv',  ,v  ■.,  Imtm  us  with  £3B,920 
law  a*iMi«bi« {or  diriilrnd  than  we  bvl  Ixt  ynar.    Th«  dividend  f'lr  the 

hM-jm  win,  Hkmtttn,  teat  tfaa  Mto  ai32<.  (xl.  per  oent.  aK*intt  43a.  6il. 
kat  year.  Tm  rtiMMii  foiad  it  Inoaand  «bi«  ;c«r  br  £28.0S&,  an4  thn 
»  accouoted  fnr  by  the  fuct  that  we  hate  aa  ueual  placH  fniui  revenue 
£24.000  to  that  accimnt,  have  rtoeirwi  iii  int«re«t  £25.767,  muI  there 
baa  beco  a  profit  on  »■.!■?  "f  !»i?uriti«  nf  t'?-,?W  mntrini'  »  total  iacre«»e  of 
4:61,089.  I'lit  of  tlii^  HAu.  «.  liA..-  -[.•int.  nir  Hi  '  ij(:km«r4  Havre 
cal.la  £23,054,  which  leave*  u  tjaiance  of  £:^fii^  lu  be  athled  to  the 
ranewal  fund  for  thayaMi 

As  to  our  iireMol  tad  fttlttM  nrtM«eet«.  I  do  not  like  to  pn>pbetr,  >>ut 
tte  have  begun  tlieyear  Tery  well  Wi»  Im  !  f-'U-n  i'^;  th  i'  wc  iniRht  loee 
from  the  tieriiiin  tralHc  itr  t'll)^ )  d  vy  l.  i*  ..jrin^;  J  .niMry  iJiia  liM 
only  reached  i.70  a  day,  leas  lh.ta  in  the  Oi<ire»p»udiog  inoDth  Ust  year, 
which  scemi  to  show  that  we  are  makleg  up  from  other  soui.:ei  the  tot* 
that  we  ctiiaut  help  sustaining  firim  the  opening  nf  the  <  ierman  cable.  Wo 
arc  k'sining  considerably  by  the  boom  io  American  stork  exchange  tralTi>:i, 
but  how  long  this  may  last  we  caouot  say.  1  cannot  but  bear  testimimy 
to  the  eit?rfinjc  jliUgenee  and  efllciency  M  "ur  ftnf  i  l-t  Lli-^  (?r.-rit  en^rf^ 
displayei)  b_v  Li;r  genersl  mana^r,  M:  '  ■.jy-.i.  Ut  11-  ^In^  -ut  wheiT  ho 
oottld  improTe  the  sarTke  ur  aa«a  ea|ieu«e  in  any  l«gitinuite  way.  I  should 
nattedtadiafii^f  wJirirtf  I4MiM«  aKpiM  «lw  aMnaaf  tbadaMiM 
owa  la  Wr.  Ctiaao.  laaklat  M  M  tha  oflkuliita  «a  Itkta  ta  amnaoMv 

I  tbiuk  (be  aharebolderi,  altnouxh  the  defermd  hnlilsra  m*y  think  (hey 
conif  off  ra(her  poorly,  arr  I"  be  conKratulatcl  on  tlie  result*,  and  I  hnjie 
that  the  t  *»r  whir'h  we  have  besun  «o  well  will  f<«ili  in  their  all  aecuritii- 
a  ilivid«;iii  I  m  *  move  thji*.  the  rrpirtaiil  acci  niti  t.  I  31,  1900, 
adopt«il,  tin  I '..ttt  th<^  (livialends  recomineoded  by  Lhe  b.Miil  of  directors 
be  dcclarviL 

Mir  liEK.Vl.U  KITZOKKALD.  K.<  M.<1.  (deputy  ilmiroiatu,  secoiiled. 

In  reply  to  .luesti.Ki.   '.li"  •  ItAIUMA.V  said:  A  -.Trae  '!  tlicli 

expeo^liture  hS'l  l\f  r>'|i-iir  of  cable*,  wlm  h  yt.i-  .i  tn-i-.V-r  •11 

which  they  had  tio  power.  Surli  ex|«titea  i-ou Id  noV  In' foreseen.  As  to 
tKa  inilfte  vHli  Octtnany,  tlia  .inglo  .\ntcnaii  i'oai|iany  received  much  the 
lirt.-w  dikre  of  tl«»  Irafltp  cimiing  from  Americn  to  Uemisny,  while  they 
almost  nnthini;  of  ih«'  1r.ttfi3  from  (icrnuity  to  America. 

The  re>olatii>i>  was  then  <'trried  unanimously. 

Mr.  llrrlMTt  S.  l.<-in  and  .Sir  lioiald  t'lt/f •iri»I<f  K.r\fr-  «fr^ 
rs-el«;t««l  dirci  ttim  «(  (be  «nmi>»ny,  and  Mi  J"liu  '  '•n-.m  ;iu  1  M'  Kruo-t 
L<>.ip«riUie  luter  tu  replace  Hr,  Jtithua  I'tan,  »ho  reti>«i<j  were  apjiuinted 
auditm  ta  ilia  oaniiaDja 

A  Tata  a(  tlunlM,  iinpaiad  ^  Mr.  JOHJI  WBWTOX,  wm  aiUnMPtf 
WMulatAuitr  apaed  to,  and  ih*  piwarttap  loainaled. 


latuoB  TUflgMph  flo.  (LM.). 

The  -i^th  i.rsli'n'v  i,'»tter»]  uieelioifoi  tliii  coupany  wm  heU  ou  \Ve3- 
nekday,  under  tl,..  -.  <•  -A  lmicy  of  Mr  \V.  S.  AsDiiKHt. 

The  SK<.'lti;rAitV  iMr.  U.  M.  < 'unnin,,-!'.!!!,..   I.nvitv-  t*:'*.!  tl.^  ii  it; 
fialliDR  the  iiieKij  i^-,  il.'^  ii-|iur--  of  thedirect'  i .  w 

Tba  l.''H.\|l(.M.V.V  tUm  said  :  TtMn-  ii>  very  Utile  (or  uie  to  .-ly  about 
tlwtlillillg atate  nf  thingt.  Tbaiwort  is  brousbt  dunn  to  June  30,  1900. 
There  has  br?!)  a  gr»ii  dial  of  delsy  owin^;  to  pMtal  difficuliiea  and  the 
dlfli-NiUy  of  getting  the  returiii  from  our  statioua  in  some  of  tite  remote 
\arU  of  the  .\ma':on  territory.  The  ojtcouir,  I  .tin  sorry  to  nty,  is  not 
voi  r  «.->«i'f.i  toiy.  Wc  all  ;>f  .:  j'ji  >«•  l  egiet  lht<,  but  tht-ri-  U  no  help  for  it 
uit  It  ■  lLo  .ii cMm^itaiiix-*.  Tli'  '.  'iil  i>^ct-i|tt«  f/oin  mi^ssa^  rsniiii^  tuA 
subsidy  iiu,;>unt  to  £14,427.  TUlh,  of  courao.  is  owin>;  to  the  iiitorruptiona 
tliat  have  taken  pUcv.  Tbi-it'  is  a  allKht  iiicrriae  in  the  reeeipta  nivr 
tituia  of  the  pi«viuus  ytar,  Ix^^uuac  lb-  int'-rrup'.ioiK  w».re  nol  <|uiti-'  to 
fri'^iuent.  and  'lii'f'r.  moit!  subsidy  Wii«  <-irnt- 1.  Tiir  figurt--*.  howjvi^r, 
arr^  nol  iiuit«ri.il  .:i  i  -  -  it{  iho  fXiKMi.**".  'I'h--  gt  itt^isl  working  oxptiiir-M 
are  rather  in  ore  tlian  ooven- 1  by  th<-  i^ivnin*;',  but  a  dilicii  i^  ocomioood  by 
tgiptBsa*  on  BMMntenaacc  account,  by  debenture  in(cie<t,  and  by  sinking 
liind.  The  qoeMlan  of  the  maintciianos  of  the  liuL-t,  n%  you  iiaow,  has 
faaenawy  great  difHculty  which  hai  faced  ua  i|uiis  WMSpactadljr  livnn 
tha  litati  aoait  is  only  now  (hit  we  ar»  reully  begiiinin|h  withio  limits,  t> 
lec  our  way.  The  deficit  caused  by  tl  i  «•  vxl  r.i  r  lii .  iry  mrju-n-^  amr-iint* 
to  some £45,000.    Tnc  only  point— tin?  in.,  u  ;  i.ni  i...;,.\  t  i  i  tli?i 

future  uf  this  oonceni  ia,  Wnat  chanoe  is  then-  of  iDii<roveineDt ;  Well,  we 
lliiaic  tliat  tha  |iim|a«to  ef  inprorameal  are  coasidinblai  Vha  IwlliiB  ^ 
eaUa  ara  hMmnhtg  liw  freqacnt,  and  tha  refairs  ara  aaaoutad  with  muah 
more  rujrtdity.  Then  the  removal  io  safer  l>3ttomi'  for  tlie  oble,  the  alter.!- 
tjons  in  the  cjcine  of  thi  cable  line,  and  th*  scb  .tion  of  m  we  sheltered 
route,  originalinK  through  the  m*re  intiai  ite  kn  >*l»d(^e  of  the  river,  arc- 
alt  hi'giunnig  to  tell,  and  arc  all  gr.»dually  diniiniiiliiuK  our  di6ScuU;es, 
Kor  in«(4>ncv,  the  tratlic  from  lut  June  to  tli>:!  end  uf  last  J^uiuary— seven 
nontlK— amounted  to  £8,603,  or  s-iuir  £2.000  mora  tha*  for  t^lrhola 
12  uiouths  of  1839  1903.  and  this  react.4  u^^ain  on  tha  tubeidiw  whidi  ara 
paid  iu  rauaiiieralioo  ol  ihv  m  rkiu.  of  the  Une».  TtuM  the  new  Isndline, 
which  i!!  to  brid^  ir.ttr  ll.--  n.  -  litlijulL  pijrliv>n  of  (be  CAble  route,  i« 
approaching co[u{,]..:tL;u.  \W'  are  rt-'Oiinded  on  nil  hivn^U  tliftt  if  we  C4nkee|> 
In:  lines  going— the  subterranean  and  the  tcrru'stiisl— (bore  Are  auliaidir^ 
amounting  to  Ktac  £ZlfiX  |icr  annum  in  a<ldition  to  tuetMivge  recxipta. 

annum  depend  on  tlic  working  of  the  csl>le, 
and  u  i«,  ionuiiat«(y,M  Aa  iandline,  which  eamm  in  to  duplicate  the  cable 
if  bi  Tltere  »,  ooneoqueot'y,  ui->i«  In.]  t-  [Jun  wa  have  ever  hail  bafont 

of  tuiuinc  theae  very  lai^*  nuLi^idiw  :  uml  if  we  can  cam  them  and  keep 
tl<«  eaulu  ijMug,  there    no  doubt  that  (lie  rereoue  ia  ttiara^  tJnta  being 


jtmHf  ut  tnOa  Bmd  in  tkt  Balilad  ptricMla  wc  hava  had  for  worUiB  ^ 
tnJBo  haa  ran  np  at  vum,  andlcamiot  tialp thinking— tiiough  i  da  natlikB 
(0  proplui^— thai  If  we  em  maioitain  the  li  i"-  tlit  imiT:  would  run  up  to 
£l,006a  wt'ek.  and  therellora  tha  amount  f  n  .-mur  w  almuld  earnw.iokl 
be  viTV  liirgi-  The  r»eu!t  of «  surrey  <>f  llie  p3ait4 m  by  i-umrlv.  .  uii.l  i  y  large 
aharirholdera an! d»-b.' I. '.urt-  bolders is  thepropo-oii  t:i  wt-  Uw- 1"  nubn.j  l<i 
youat  the r»lranrdinary  triseting  thatis,  with  r<s|i«ci  U»  the ieww of  deben- 
tuiaa,  and  I  Utinic  wa  ahaU  bt  aUa  to  ahov  yog  t  hat  tha*  iaaaiap  which,  in  the 
tntarwM  of  tba  ■htrrhnldm  as  well  a*  of  tha  dcbratttra-noMan,  ooght 
to  be  tskcn  -pcwli^y  Mt  i-.-,»«ibJo,  nn  '.  tlicre  i^  erery  pn^-pect  of  im 
resullii'L'  f.ivi.uni!  1\  f  .ir  th.-  L-.in.-eiii. 

Mi.  HaILKV  aiked  what  the  exait  {nxiitton  of  the  lindlinea  was. 

Mr.  CI  lODSAI.I.  replied  that  half  lite  work  MM  InlAad Mid  tht 
half  would  be  couipletsd  by  the  end  of  .March. 

The  SKCKETAIt Y  :  <  )r  thcreaUiut^i.  The  pole»  arc  up  the  whole  wif , 
and  all  the  materinla  are  on  tli«  spot  Wbotber  it  ii  all  erected  we  cannot 
say,  1'i:t  :i>  tbn  ch  v.!  :i  un  »vi1,  tb«  wi^rk  ii  Appn-'i'hi-iii;  i-nai|iV'.».m, 
aij-i  wi'.'  r.i'^  \ryy  '  >^'l^  i>r  ri'ii.bn.i, 

i  iie  motion  wa4  odoptnl  unanimously,  and  rc«>1ution<  were  afterwanli 
l>asse<)  I  e  eleethif  thantmgdiMiilMra,  Mr.OaadiaU  aad  Mr,  Oiotga  Kaith, 
ai;d  electing  Mama.  Wdloii,  Jauat  k  Co,  a«dltan> 

At  aa  axcraonliuary  Reueral  meeting  htM- avbtiqaeatl;  a  rauiliiliiMi 
nuthoriaintt  tite  Iajuc  of  4l«b«iii  urr.<  to  an  aiDnnat  nnt  exomdini;  Cl.SO.OOO. 
'««ring  inlercit  n  .i  i>\<->>»!dirnt6  p>Tc<-iit^  per  annum,  ranking  io      Tv.^i»  ;  f  « 

:i  V-'l.'i.r.-  t  ,  I  I,..  ril.t.Vtf  >».uo  of  i,,;i)JIXI>  w.<  pio|t  i-.!.l 

Tb<' CH  AIKUA.N  ,  .\t  you  may  imagine,  gxntlamen,  tiiia  matter  ha* 
oeoiqriad  tba  attritioo  of  the  b^ud  orer  a  conni>XeraMe  period.  WaMt 
thatUMre  snu  only  oii>'  way  uf  gfttiug  th-'  cunceru  pro|>eriy  upon  Itltan 
nod  tliat  wan  to  provide  a  suttl'^-i^-ncy  of  means  to  enable  the  landlini'  to 
l«  completed,  t  j  enable  any  t»- ir  c ibie  re<tuired  for  refialrs  to  l>«  purcha.<«i, 
\\')^  for  ubtainiikg  a  aliip.  I.<!<ldri  the  aetlUment  of  the  i!r.rn^-!:st«  UabUitisa 
Nif  :bc  cotnfuny.    Oti  tlie  part  of  the  dcbjnture-holdeir-    .pr  .t->:n«  of  them, 

ill  event* — a  »:rong  di<|K)«itii>n  was  evinoed  to  ai.l  a  lUBwwre  of  that 
•art.  bocau>-9  I  eupj>"Hc  they  fcU  that  tbt  |mpcrty  they  have  at  preaaul 
iu  (be  cot]<«ru  would  be  best  |.rot«cl«d  and  ila  prospects  improved  by  ilie 
i  r.jvihi        f  :ii.;:,tjs  that  Would  succ«e>l  in  eetabliahing        ^in  i  iti  I 

.  t  tlii  ilu;  iiijit'  communicatioo.  We  think  tW  the  way  h 
|iretty  dear.  M  e  hare  miule  more  than  one  eifort  for  tha  eatablisit- 
ment  of  amaafcoieats  which  would  reanlt  in  tha  cooaomieal  acttlemeot 
of  the  question  witliuuL  bsinK  unduly  burtleoaome  on  tha  cotnpMuy,  and,  in 
fact,  we  havo  hatl  air.ingcmmts  of  nil  enrtH  pni|io>ed  ;  but  we  are,  M 
Clone,  unable  t»  tlx  Urforrband  tba  terms  tliat  may  be  ultimately  couia 
^^\■  [in:  theii'forc  li-kiog  you  for  p-iwi-r  ^  ■ '.ssu'!  t'lc...  '.in!"  no  tin? 
i-r-t  i-ru...  we  can  obtain.  Wc  have  iui[lt*.  in  Kcvwal  [juATt-nt 
ubl.un  tbo»e  i<eii  terma,  aod  it  loAn  to  me  as  if  we  should  >>acce<td  o<i  the 

m<»t  iutisfa«teqrao«dUiaaib  iUtbovgh  va  ai*  aakhif  lor  tUa  ammt  o( 
money,  we  d«  Ml  IMBl  Uw  trtal*  aif  filniMAaiclr. 
Tba  motian  \m  Mrriail  imaainoniiljr. 

A  wtatif  thanki  to  tha  chairtiMtDiiM  than  canted  and  (b*  pwMdfaifi 
lamiimMd,     

Crompton  &  Co.  i,Ltd.). 

.^11  extraonlinar}'  genei  ttl  meeting  of  thi»  i-'iniiMiny  was  h«'ld  on  WeiliiM- 
•  l  y  to  con^iilcr  a  ic solution  to  inci^aw  the  capital.  Mr.  J.  Tr<  rrrtt 
i.rni[:'icd  the  chair. 

The  SKCUKI  ARY  ^.Mr.  K.  lleevus)  having  read  tha  notka  calling  the 
iwaatiiaL 

TbaCHAIBICAK  *aid :  aantUmaa,  «h«oiM  matbifalberlMtMrtinui 
I  WAS  asked  by  a  i-harcholder  wbctliw  »r«  ha<l  Lcfore  u«  any  iucrvasr  of 
capital,  and  I  raid  at  thst  time  that  wc  did  nM  cantentplii'-e  anything  nf 
the  «>rt.    Neither  have  we  h««i  io  f»ir  miniU  any  desire  unduly  to  iocreav 

ibi  witV- ,,1  I 'bfliu-f.jril.  <  i;i  ill.  bu.iiieasol  thi>i  compuiy ;  but  practi- 
cally amiK  r.uili  proposal  a^  ia  now  put  htifoiv  you  has  bi^cn  forued  ou 
us.  We  hare  alwaya  of  lata  Mara  gOM  an  couset  vativa  lines,  desiring 
ratlKv  to  be  under-e)ui|ipMl  for  |H»i»Ibla  bURioeas  than  orer-eituippeil. 
I  bix  .  i^c  w  hav  had  always  present  in  our  initsdi  llie  il.ini;^r  of  a  stack 
I  time  fur  '  lerti  ii -kl  engincaring  coming  and  l.n.tin^.'  ■vur.ielves  with  a  large 
Bunitwr  of  men  and  large  works  aod  large  capital  sunk  in  lliia  worlnaa 
which  it  might  be  diHicult  to  earn  s.tti>fni-tory  dividends.  Hut  tha'aoma 
of  elcctrictl  engineering  has  changed  vary  rapidly  lately,  aad  va 
Gud  tliat  the  effect  of  the  last  development  at  the  wuks,  which 
it  was  intended  shoubl  cjuip  us  for  tbe  volame  i>f  buaiacaa  that 
wan  llieo  iu  band,  has  had  tlii.f  further  effect,  thfl*  by  Mnv  m 
turn  out  our  inachinea  more  ra^jidly.  the  numbec  ii  ]■  rx  pli  ■  I  nib  n- 
luu  vary  larK>;ly  inct  eaae<l.  Tha  tHUMet|uenu«  U  that,  at  the  prvwni  itwe, 
««  Sad  aortal  vaa  <|iriM  uaaMCi  aHhot^h  «•  annMiif  night  aad  day  vMi 
an  tncreaatdataff,  tt  cope  with  Una  haaiMta  tliat  Ualerad  to  us.  Evw«aM 
in  this  room  niuat  have  notiiw)  theailditi.inal  at  t^ntion  which  liar. of  late  Ixvn 
given  to  tbe  pri^ductiim  of  clei-tri'-.»l  iippli.vsicei.  'Hie result  ia  that  we  "Ce 
l*foro  U-.  aii'l  within  our  gia«p.  «n  laiount  of  bii<.iiM  iw  whkh  it  is  p<T 
fei  ily  iiiiix.-.il  le  for  ii«  to  mriy  (lir.>ugh  with  our  cvintinij  friuipoieiit^ 
Wc  tUet^ore  iliirik  tltit  the  iik;ht  thing,  in  the  iutcrust  of  the  »h»re- 
IwldeiM,  ia  to  pru>i'le  b<'for.fhand  b.r  what  wc  sea  in  front  M  (Mu  Laaga 
factnrien  are  \reiu^'  e.iii'j1i4i«.l  in  ibis  cixinlry  for  tha  pUrjiaia  at 
pr'>Ui.  injf  eiet  ii  iciil  luiiUincry  and  if  we  an>  to  eoai|>i  (c  with  oar 
r-i.  ...  MjiML  *-\j>-ncl  moin-y  on  <*i|uipini?cit  sa  they  are  d  jing  ;  otberwiie 
wc  must  t4kc  a  lu-.-onil  plric*..  .\it4*r  ci>n»ii]rrin^  the  matter  Tvry  eacvful^ 
we  b^va  com«  |u  the  c^ni  buiou  that  i(  ir  dejiintole  to  furthv  walina  llM 
woik»  at  ( 'lielniaforvl  and  to  provide  wh»t  is  involved  by  that— an  invtait 
ill  tbe  working  cniatal.  Tbe  ctacli  ical  appliances  now  in  Dae  have  Income 
very  large  indfl«il  and  so  they  take  a  long  time  t'j  produce.  We  liave  now 
orTlerao?i!--Ti'lv-iV->i!;e..!elit.fr;.  .vfwhi.:h  isfor.lulv.190?  Itn-itigtt.ese Iiu."' 
machist"..!  .1  l.jtijt  iitu"  ;ii  .iji  -b.jj;-  inx.ilveia  very  lar^'.'  .inn  ini  ..f  iji.>i.ey 
(vr  Work  in  prugivaii.    Wc  luve  alwaya  fuujht,  and  lucccAfully  f'lu^ht, 
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kgiiiMt  jiroduciog  a  atock.    Olrfiimhr,  it  «•  had  k  ikoek  Hid  oaald 

dclirer  from  il  prutnjitl.v,  we  oould  replace  it  more  or  l<s«  »t 
our  Miiure ;  but  wu  haVo  heM  the  view,  uxl  I  think  rt|;hUy, 
that  ■nitli  thr  r  r-n^tant  chaii^'H  whifh  hi-«  tak!n)f  flnw  \v.  ilrclnii! 
macbi'i*^",  it  n  it  <l*.iiir»blr  to  h**M  :i  invav  ^i^^<  V  which  *t.  .nv>  tiitic  tni^-lr 
faaoome  nbooJete.    I'ractitmlly  wn  havr  ik>  >t<ick  nt  nit.    All  wo  nikko  in  U> 

Umafma,  I  think  that  the  ba>iiiip<w  h  in  a  mwimI  candtttoa  fr<>ut  that  point 
"f  We  aball  probaMy  rftiuins  «t  rn>v  all  tliecapital  foronhxlowed  in 
f'lr  rrr.  lutino,  but,  while  n^kiQ^  I'lr  |Hiir[i  I  :>  iucreaae  the  capital,  we  have 
thouirht  it  b»l  to  bring  it  up  to  the  round  fipm  of  £900^000.  iMore 
imtting  the  raolntion,  I  *liall  b*  hifnf  tn  ■nmNT  anj  qmMltai  that 
•hareboldon  may  like  U>  wA. 

Mr.  BAI^DWiN  inquired  what  wcnild  be  the  iinue  price  t 

The  CHAIKMAS  :  fha  actual  |>ric«  'u  not  Bnallf  aottJeJ,  but  the  prin- 
eiple  guiding  ui  in  to  istuti  ths  «harM  nt  a  f»ir!r  tiw  yri^,  n«(h<»r  th»n  nt 
high  one  in  order  to  get  a  I  i^;  prainiam. 

Mr.  J.  BRODIK  a«ked  whether  th*  new  tharei  were  to  be  offered  to  the 
preaeat  i^Hkreboldera* 

The  CHAIKMAK :  Wad*Bat  tU>ll  of  offering  them  exel«u!i«l;  to  the 
exiitiog  dui-ehnUm.  This  oonifinBy  hai  made  Mrera]  iii<ue«  of  cainlal,  in 
each  cue  to  txiftiiig  (hai^eholdeiv,  und  tlM  remilt  ia  that  our  aharenoMeni' 
Hfft  i«  1  ot  en  livr^r>  i»  it  U  r\<^mrMe  Ihut  it  Aunld  in  order  to  secure  a 
)/i>-'i  niiiVet  f'li  t]ie  »b;ircH.  Wo  thinl.  tlmt  tlin  rffect  of  making  the  new 
iwue  to  outiidera  will  be  to  enlarge  the  market  aiKl  iocrraie  the  vnltie  of 
mm  (baiWt  neifwr,  Hba  prenut  absielMklan  will  have  eonaidarstioD. 
Iba  chahfBun  dwii  nercii  t  That  the  capjtiO  of  Um  cobmii;  be  iacnaaed 
to  £300,000  b;  the  I«ue  of  46,000  new  ahuei  of  49  aaah,  U>  laufc  in  all 
mpvcU  pari  pamu  with  the  ezialiiig  Hliaroi  o(  thaaamptny> 

Th"  ironlutiiin  Wa«  caried  unaDiui<>uily. 


St.  iaaoM'  and  Pall  Mall  Eleotrio  Lighting  Co.  (Ltd.). 

The  Nport  of  the  direclora  nf  tliiii  <^onipaiiy  f'lr  the  year  rndin^ 
Dec.  31,  1900,  BtatcH  that  the  supi>)y  of  current  haa  been  fully  mainllu^<^d 
fmm  the  Caroaby  atr^et  and  MaAoa'a  yard  atationa.  There  ban  tmn  an 
aildiiion  of  21,597  to  the  number  of  8  c.p.  lamps  counectol,  aoc!  rii>twith- 
ataiiilinu;  the  liigh  pricp  of  coal,  the  lual  j«r  unit  lias  not  ui'-n-  .ip.l.  The 
larfi  extaofhrat  of  Canwi^-ttreet  Mattoo  are  beiug  ootopleled,  and  will  be 
rmtf  hmMl  tiout  t»  deal  uMi  Hm  wtfteUA  4emt»(l  «r  mm  wiater'a 
aHMo.  Tha  wOTka  of  lha  Cantnd  lOtatrie  8«md5  Cbb  at 

tioing  poahed  i>ii,  and  tlio  directorx  ate  aMurcid  that  nil  anticipated  rnjuire- 
■lenlji  from  the  winter  of  1902-3  oowanla  nHIl  be  <lulypr  ividc<l  for  thereby. 

31  f«rwiit.  flebctstute  -t  x-t.  iiirnamt'ng  'o  £750,000,  was  iaeucd  in  June 
'iivl  ,.l  96  jfi  c*iit.,  in  ;  1 1.e  wh-ile  Air..iiiiit  t.ik.  ii  up.  Tht  diacouul  and 
einenam  <A  tbw  i:inue  have  utft  i:      viod  t^.  ihe  diAtii  nf  cupilAl  reserve  fuud. 

la  Uia  not  moatia  aeeoout  fm- 1899  rr«<lit  taken  fur  £1,582.  Sa.  9U. 
iaterait  ohargH  on  advnneo  tnixle  to  the  Central  Electria  Supply  Cu.  Tlie 
auditor  of  the  IkiaTd  n^Tm  Ir  h  iding  ex(wTeicdanopFt«"iiti  tl;,i!  ilii-  ftmouiit 
should  not  at  pren  ut  l,e  rrcfliteil  to  irTciiue,  the  iliir:|.  7-<  rci:ii:TiuK-:i;l 
tliat  thii  and  like  autua  chargeable  in  iub<i-'|uent  y<nra  ahuuld  for  tlie 
prrartit  Ur  placed  tu  a  a|iecial  internet  UMpaDte  jiocnunt. 

The  itet  earninga  of  the  cuuipany  for  inaytw  1900  nrore  £37,646.4^,  1<I, 
Am  tatcrioi  divid<-ud  waa  paid  in  Auguat  for  iho  bitlf  year  eiwlol  Jane  30, 
at  Ilia  lato  uf  7  per  ctnt.  ilir  preference  aliarca  aud  10  per  cent,  on  llie 
ordiiiarr  ahjH^.!,  aViMjrbiiig  £13,5iQO.  The  b»'»»ii-«  1>tf  uplit  fmin  wiii 
£1,75 1'.' lit.  IM.  (!<■«>  £1,582.  Sii, ':^).  cirriwi  l-i  iiiiLi-,:  i,Uj|i.  i.,t  nci  jut  . 
kaving  uow  to  bo  dratt  with  £24,301.  17a,  OL  I'tue  direciura  rco>iu 
aiMl  » ifiidJwJ  at  lha  nrta  ot  7  |Mir  ccnl.  per  unnum  on  tha  pwfiaraiiae 
tliarea  tat  tha  leMaA  biV uf  tha  year  (ahwrlnng  £3,500),  atwl  a  divMand  on 
theonliuary  rliarea  for  thesocood  balf  yfaruf  7a,  6>l.  [»  i  shnrr,  untl  n  hnniiB 
of  2a.  per  aliare,  making  a  total  diatriboition  of  14}  ;  n  i  ent  f.vr  i  lie  \-,  j,t. 
Hit  will  re<juire  £19.000,  and  Utave  to  bo  <»iT{cd  furarard  £1,^01 .  17«.  oit 

KtMliiftoa  and  lLiiightsbridg«  BImMo  UgaOag 

Cto.  (Ltd.). 

Tlie  directora'  ra|iort  for  the  year  to  l>oc.  31,  1900,  m  faraad,  and  »tate« 
thitt  daring  the  year  the  numbn'  of  houHw  and  iihopa  eonnected  with  the 
•.ynl,  -I  K,ka  iocieaweil  front  2,110  to  2,324,  and  tSe  etjuivalent  number  of 
13  cr  Lampaffwn  183,462  to  199.08a 

£7,51*1.  10«-  !M.  1riL4  iK'pn  t^.lrl^^•■rr«l  to  renewal  aoeount,  niatinf;  the 
total  Cil^Jt^^.  V/:  4.1  Vft»r  ].n  vi<!iiij;  thi*ami>unt,  anil  |aiyiiigdir(dend* 
on  the  e>  p(i  cent,  lint  prefervora  aharta  to  June  30,  on  uio  o  per  cenl, 
aeoend  preference  aham  t»  Btft.  W,aadaM  tMatjoi  dhrMmlak  Ibanla 
of  12  |>.-r  cent,  per  umam  on  the  or<ttnar7  aharaa  for  tha  firat  half  of  tha 
year,  ihe  balance  Htaudiug  to  i-r>:i1i'.  -if  net  reTenue  ia  f 11,006.  lit.  £I,42S 
of  thi*  Itaa  been a|>pn)[iriated  t<i  11;>-  [jarmentof  firat  preferenco  dividend  t.) 
tlie  end  of  (hi-  vrir  itn  l  {dSi.  IStr.  ta  ael  aaiile  for  neeonil  preference 
dividend  aci  ni'  I  i  >  ttie  uin.e  date,  leax-itii;  iR.587  17«.,  tiut  of  which  it  ia 
{ir»{KMtd  to  pay  a  furtlter  dividend  on  the  oniiniiry  altaiea  uf  6  per  iYiiL  for 
tlia  aaat  hatf-saHt  maldM  18  ptr  caat.  tor  the  vciLr.  Tiiii  leavea 
«l.m      tolw  carritd  forward. 

The  iaaua  of  new  ordi!t»ry  enpital  h«»  Wn  fully  aobaerihad  hy  thaihua- 
hcJilem,  and  tlie  direct. "<  «i  .,  tt  tli'  fi  iih'omiog  maatingi  hnila  the 
•harelioldeta  to  concur  in  the  iMuc  of  aiiarea  to  the  aiaK 

The  uea-  (reiterating  alallcin  coDitructml  in  oODjunotioa  with  tha  Notting 
Hill  Klectric  l.(gbtii>K  *'u.,  wa<  sufndeolljr  advaneed  at  Per.  31  laat  to 
enable  tha  oomptny  i<,  oK-  iin  material  aaalataiice  from  it  towtfda  the  oad 
of  tiie  year,  und  \mI1.  it  itnticiiiated,  lie  fully  available  for  re>;ular  aupply 
ear^  in  the  ■■\'r:nz  Th'  r«i>itai  for  tbia  utiilnrlukiag  hmn  bei'n  obtiini^i  by 
the  icaue  cf  4  [ici  trut  ileb^ntiirv  atock.  t:uii.ititn:4  by  the  two  omipanica. 

A  trauaforotet  atation  bu  boeo  eiiuipped,  and  ia  now  m  full  wvrkiag 
odir    «  aito  ahtabMd  fn«  Bar  MajaiV"<!MniMM^ 


Uon  of  1851,  at  the  hM.-k  of  the  Rayal  AlbaHfUH :  thbwfll  nodar  tha 

aoc«triu'.ut.ur  st.iliuu  In  (.'apfin's-tfTni'^.i^tewii  (inn<^«>i'-T.  atid  it  will 
tlw^rtly  \m  cti-..- r.n'.iiiurir 

£1,666.  10a.  received  at  premiuma  on  itae  iaaue  oi  aecond  preference 
vham  hai  been  appropriated  to  the  reduction  of  the  purcliaie  of  th<-- 
Kooaington  Court  Company  aecouut,  and  £818.  lLa.^lld.  rec4ved  from 
Mr.  Line- Fox,  in  payment  of  the  aaoonl  agreod  hf  tha  diiMlan  to  faa 
taken  in  eettleoMnt  of  the  ooatpaoy**  dain  for  aoit*^  km  Wad  tnmtmM 
to  the  credit  of  tba  maist  aoMMDk 


Dublin  United  TramwayB  Co.  (1896),  Ltd. 

The  repfirt  f  ti  n  directors  for  the  liaU-ycar  eD'I'.'d  .  51  aditea  tli^it 
the  net  pr  .l.-  >>f  tlie  Dublin  Uuiteil  Tiamvtaya  <  >M  t  <>  amounieil  to 
£4&,164.  7a.  &>l.,  Ku>l,  after  taking  into  aeauuut  ili<.-  bUauoa  tmm  tha 
1  reviotn  half-year  {47i&  16*^  td.)  aad  HfkwMaMit  aa  mm^gt§t  baadto, 
Imui*,  1Mb  (tugadiar  amomitag  to  fBllCCiSl.  nk),  there  wm  a  bahuH*  at 

£33,232.  &>.  lid.  Of  thU  aum  diviilen<U  almadv  di-rUird  htyo  nl^orlieil 
£21,000,  intereat  on  l<ian»  £12,000, and  the  l«l»nc<^  41232.  6a.  IM. :  ban  been 
carriol  foratanl.  TItc  net  fr  ■?.»  im  the  llnlilin  8<iutbern  It-  rrt  t  c.i.'a 
linex  wna  £6Jbb6.  6a..  an>l  iftei  t  iking  into  acomnt  the  l',l.in>  o  ir  m 
the  previiru*  hulf-jear,  uii<t  pajin^  wayteiivo  i-enta  (£606.  lb-,  jil.  «iid 
diviilenda  uU-eadir.daalarad,  <<S|MU)k  there  was  a  balance  of  £61  9<>.  3d. 
The  directora  hat*  daohrad  a  dividnd  for  the  lialf  year  ended  Dec.  31  at 
rj.iL-  f  6  ;i*r  e»n».  wr  annum  m>  the  ]>refereuee  aliarea,  ao<!  »L  ili  -  ittl* 
( it  lj  ]>i!r  ]wr  aiinuui   tax  in^t^    uu  Llie  whole  of  tlie  ordinary  ilKiri^a, 

£d<i,600  of  Ktiich  n<>«,  for  the  Bml  time,  rank  for  dividend.  Ttieae  divi- 
denda  alau<rb  £35,100,  leaving  £1,243.  17a.  t<>  lie  carried  forward.  The  new 
tramway  from  Caivl-atreet,  through  liritain-atrect  and  Summcr  hill,  was 
opened  for  traffic  on  Uet.  1,  and  the  new  tramway  from  Kingscod  to 
Saiidymount  on  July  4.  There  i«  still  a  break  on  the  liingiend  line  at 
Yicti.ria  I'riilc*',  the  reboiMioff  nf  which  "ih  >uM  f'l'  cnriT|iIetP!l  within 
a  m4>uth,  ah'.'ti  the  ow-  mV.'i  l.e  thn^u^;!..  TIlp  hi>r-"  curs  xsliiL-l.  iiii 
from  Haddingtoo-rotd  to  connect  with  the  Sandymounl  line  were  r«il>c«d 
byetatrieatnan  JaB.U^»ei,aad  tiw  «hcte  oI  ttai  XWttt  Itawnf  • 
ayatam  b  saw  workad  *miuMlf  hj  tlacHfto  powar.  iha  IMI  adaaola|H 
■•(working  from  the  Ttiagaend  central  station  were  not  available  during  any 
part  of  tha  half-year,  ai  it  was  not  until  -Ian.  1  of  thia  year  that  it  was 
poaaibia  to  aa?e  the  coat  of  operating  Hall's  itridge  aa  a  aapania  atation. 


Waterloo  fund  City  Railway  Co. 

The  14tti  half  ycAi  ly  generml  meeting  of  this  oouif«.ay  ww  iie.il  ytLster* 
day  (Thunday  j.  Sir  Wtnoham  S>  PtIBTAL,  Bart,,  the  chairman  of  tha 
company,  proiided. 

Mr.  tioOKUKV  RN'IRirr  (the  aecretary]  rea<l  the  notice  calling  the 
meeting. 

11k  OHAIIiMAN  (who  was  warmly  received)  first  rcferreil  to  the  <aul 
l<«a  the  country  bad  sualained  in  the  death  of  our  belovel  i^ueen  Victoria. 
He  then  said  :  Ccntleuieo,  I  presume  you  will,  aa  uaual,  take  the  rep<irt  as 
read,  llefotv  goin),'  through  tlie  accounts  wiUi  you  1  atiould  like  to  men- 
tioii  wbikl.  pcrh&pa,  is  the  uioet  intereattOK  juant  to  y<rtt— namely,  lliat  tha 
i-eueipts  uf  the  line  have  eonaiilerably  iiicreaaeil,  and  tliat  tlw  working 
expriwea  are  Icaa  than  Oie  55  |>Fr  omit,  limiteil  by  the  working  agreement. 
Iliv  acnounu  ahow  that  to  the  end  of  laat  Uecembar  £^,701  has  been 
«|ient  on  capital  aooount  out  of  a  total  autJMwiMlaapilataf  aifor  £?IMAH^ 
luid  during  lbs  imat  half-yciir  the  expendittira  haa  haan  £S,718;  £3^808 
)  .14  hi>eii  a|ient  on  onnatruction  nf  way  nod  atationa,  and  £2,216  for  elve. 
tiidi  >  juipment.  Our  estimate  of  futthfr  eij^ndituro  on  capiul  it 
£19,C'1>0.  .1*1:1  Wi>  hf.*>>  ihi*  «*^!l  roTpr  i^ity  S'Miti'tria^  ciit^ay  tVn**  roay  be 
rf-juirc-J.  Tj  till'"',  llu^  ^'.d  have  i.-.et  £116.0'.i0  a viiiial.lo  1.k>i  i  ;,'*lli|^  puwrra. 
1  U«  ^ruas  rt'ttj:^!.^  deriv^il  fi.Mu  ^.u.»^u^«.-£d,  txiuis  dtiductiiii^  duty,  have 
been  £15,305,  <>r  uTer  £2.000  more  than  lor  the  aaine  period  oi  1809.  I'ba 
wcrktog  expenaee  wr  re  £8,321  againat  £7,342,  vliietly  ivccounled  for  by  tha 
increasail  yiri  -c  i.f  f.w]  luj.i  (iIIut  tna'.fri.il".  The  deficiency  mi  tiiia  occa- 
sion made  gfi.i  l  l.y  tl  .  .S^iuUi  \\  r^trni  4 'onipwiy  under  tlie  working 
agreement  of  March,  IdiU'i,  ia  £l,73ii!,  against  £2,618  a  year  ago. 
We  have,  altogether,  £15,488  on  the  crcilit  ai<l4  of  this  account, 
and  after  providing  for  £259  general  charges  (which  it  a  decreaae 
of  £133),  we  orry  £8,638  to  credit  of  net  revenue.  The  profit 
and  luas  aeonunt  ahoHA  thitt  wi>  liave  a  balance  uf  £8,176.  10k.  9iI.  avail- 
iittla  for  ('-i  iilr  Ti  I.  \  (!sv!!l<»ti<l  ^'f  5  \»r  oeut.  oai  tlie  onlinai')'  »l<«  k 
will  abaof  :.  £3,K-f:'  »■■■  !i«v.-  ih-  r-i  i £76. 19».  *l.  I«  carry  f<irward. 
The  nambcr  nf  namnKrra  (excluding  xeaaou  Ikkat  Jioklera)  carried  during 
lha  half-iaar  ma  S^IBfi(»,  ami  aaaaon  tickat  hoMm  on  Uec  31 
irainhiRd  Sm  Both  thaia  %*>**  ■>*  iuoreani.  In  tha  tiaily  paaseogers 
there  is  an  incrcnie  of  266.%69  over  the  corresp  onding  peri  id  of  1893,  aud 
this  wo  coneidvr  very  aatiafactory.  Tliere  are  one  or  teo  tchemee  before 
P^rliauitrnt  which  may  affi>"t  jo>ir  i  iilwiy  hy  tu  rcn>llii:L';  ui-  l^r  it  snil 
ihOK  will  be  ciitefullv  w.i^cl.v.l  r.  i  tl.:il  i:i.-..i'i*:iry  iir..i"i.tii"i  li.  li» 
obtained.  Hr  euocluiled  by  muving  Itia  adoption  uf  the  report  and  acoount*. 

la  reply  to  a  i>liai«iiohl*r  (ha  ohairtM*  said  Ih*  Watertua  aiadCitf 
Hailway  Co.  Iiul  no  projeela  hafbi*  IWUliUent  or  «th«r»b»  for  astaiMlM 

at  prc»eot. 

The  itiotioo  was  tlien  carried  noanim'Oit.<ly 

A  resolution  ap)iioviiig  the  piyment  uf  a  dit-idend  at  tbo  rate  of  3  |icr 
cent.  |<er  iinuum  on  tlie  ordinary  st<<:k  {lew  income  tax)  was  approved. 

Tbr  retiring  dirtctorn,  lieuU-Cul.  the  Hon.  H.  W.  tJiuopbeU, 
Mr.  .\dol|>hus  K.  Cuvett,  ami  Mr.  }  rc^'cnc  Macaulay,  WM  ra^laetad 
directora  of  the  cumpaiiy,  g:i  t>> '  n.i'ti::n  <<i  iti«  cliainOM,  MWOOdtd  by 
.Sir  <'h.v .  S.;i4t«r,  und  tjic  retiring-  auijil.  r  luivlrjK  Ijeeu  re- appointed  « 
i.ori.ii.>'.  ^  jte  "f  thanks  to  the  cliAirmao,  thi  .iirc  iin-.  :  iM-i't.i:  y  m  l  .-..irt 
of  the  aompaiiy  waa  uoaoiouiialy  oenied,  and  the  chairman  bit  ving  biiefly 
lapliafti  piaeaadia|i 
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Central  EonlOB  Bailwaj  Company. 


Tho  ilirector*'  rr>iit.rt  ( 


i^ea^m  17k. 81  TlMMamj«M  apmihrfi^  tnffic  on  Julj30 
u/t,  end  Uw  rwum  iaAftA  ham  ttat  dtto  to        31  uaountcd  to 


£119,889,  ISn.  Tbc  worLUiK  ex|K3na«>,  wbieli  wcm  Harioualj  iucrea-vJ  by 
tl»e  abo-triMlly  high  pHc-o  of  fuel  ami  mit«riaU  which  pr«v»Iti«l  iriti;j 
iFie  mnie  penoil,  aniauuled  tii  £70,433.  19«.  7J.  (68}  per  cent,  ut 
M  .  vljst*)  Imring  m  net  profit  far  the  five  maiilhit  £49,4u.  19*.  U.  'I'>«' 
(«t«i  net  roTrnue  (tononti  t<>  iC49,576.  (»■  aad.  after  proridiDg  (ur 
•(ebcntar«  uilcmt,  llirrf^  a  no  av*ilitbl«  balMM  fl(  £30,152.  4<L  Tba 
director;  r«coaii»«>d  th»t  *  diTMlcnd  Wjtliil  aa  Um  tliare  e^fitti  for  tlM 
■iz  month«  at  the  rate  of  2^  per  cent.  r*r  »nnam,  tliu  Jivi.l«n4  the 
\iari<Nl>  otau(<  of  sbaret  will  ba  f  iitiilr'l  t<>  lh«  fxlL  irinK  ral^^i  ilia'.:  ^l.u 
liuti :  UadividcU  onUaary  ahan^  2|  per  cant,  per  aouuiii,  prslerreil  baif 
•)iarea  4  ptr  tMt,  nd  delemd  Mil  lIlKiM  1  par  oaot.  'Hie  baUatca 
( £3. 527. 8k  U.)  «U1  ba  earHad  lorward.  ttm  noiafaer  of  pMMntr<-r<  carrnsd 
cm  the  line  from  the  lUte  «h»ii  it  was  <-,peni'<^1  for  publio  traffic  to  Deo.  31, 
1900.  waa  14,916,922. 

A  bill  liaa  bwi  df-piwit*^  in  l*i«TliiiinMil  l<>  uuthr.rtM  '.\vi»  m  nstrurtiun  of 
a  loop  extcn»i->ii  fniui  th:-  i:  ink  -r,»ti.,]i,  ur.'i  uu  A.lliljnn il  »t.'»lj'jii  in  Livei 
pool.atraet,  alao  fur  a  umail  lM>p  At  the  Hliepbenra  Hiiih  lenniDui.  Tbeae 
Ulmriow  will  anable  the  n>m)«Dy  to  profida  far  tha  cMtiaga  a(  *  Muak 
larpr  rmAv  a(  pa»Mng«r4  by  a  nun*  baqnant  aMtiaa  at  Imat 


BUOKrOOL  ASS  FLSBTWOOB  tBUDKUB  WX— Tha  report  of  tbc 

dlNL'tarB  for  th*  baU-yaar  to  the-  Si  laat  abowi  that,  inc)«din^  tihe  nuin 
lp.UKhl  f<>rwanl  tba  balutoa  of  profit  after  pr'>\'idinf;  d»bent<irB  intereit  j« 
£10,666.  18s.  M.  and  a  aKtrMriid  at  the  rata  of  9  per  <'(Mit.  |>«r  annum 

ia'  «i<rHn(;  £6,750!  in rf«-(«mi»«n'!.:  '.  £1,000  i«.  ;-U.M'I  to.Vpr-f-  i.ili  .ri  r>  "•rrc, 

be  cMTiail  forwaf  il.  The  number  of  paaacugerii  carrieJ  dui  isg  the  half-yor 
«M  l,ni,eaS.  Vtm  bwt  Mtomm  amaiMM  (a  «ai,Ua  Sa.  7d. 

OAKBUDaK  ELEOTBIO  BtrPPlTOO.  (I.TO.  j  -The  r«(>«rt  of  the  diret-ton 
for  tlii^  ywr  t"  I  >«r.  31  »tatc»  th.it  th*-  i.ri.irrrM  of  the  o<iiiii>«ic>  oniliuu** 
V  1^  >,i;i»f».-;r'r  ■  I'iirii>K  iheyfAr  tho  e<|iiivtlciit  of  2,865  8 c.p.  lamp* 
u  t4  n<l>l.  1  t'l  thr  .ir<iMiiiy'.t  iimIiii,  miLiu^  the  total  30,966  The  number 
of  unit*  suppliml  waa  367,436,  an  iucnaaa  «i  59.043  <-r  19  per  ceut.  Iti 
*fU»  otikalirgaiMniaftlii  Uieiiriaaaloaalthe  cumpanjr  haabaan  cUr  t<> 
inara  tltia  "^nlf^  lu  inooma  witkoat  Inemaiiig  the  prici  vl  alactricity. 
4lt«r  fajNl  all  «har|^  placlni;  i^SO  lu  r'\uti>  u  u  of  prelimiaar}- 
<»pW»»i.  tMB,  14a.  10>l-  lo  extiuL'tiiin  uf  •iiap<>ii<'  iul.  and  £760  to 
dupretiatioii,  there  ia  a  IxOancf  (-.f  £1.278   10-.  IM    ulij.h.  si!.!#d  t.' 

£210.  IS^  2.1.  from  ImI  j  r.,     nuki.n  i'li  4tS.  6r   M.     An  inlf  i  ;ii4  JiviJt:i.i 

of  £1,413.  16*.  2d.  ao'l  intermt  ou  temporarv  «vt:rdra<t  Mid  loan 
(iriBSw  1S>.  9J.)  hava  atraady  been  paM.  laafutg  m  iMt  bai|MM  vt 
£tfl81.  lU.2d..  ontcf  vfaichUia  diracton  mooBaad  tka  pqrimiit  of  a 
dividend  of  4| 
c(iit.  for  the 
£3R,  8k,  94. 


Taar.  mawtttabiarb 


pqriMDt 

witk  ^  Mr  «Mita  altaa^f  pafj  ?  per 
I  tifMim-BL,  Iwfii^i  to«ari7  forward 


KEWCASTLE  AMD  OUTUOT  ELEOTBIO  UaBTUIQ  Oa  (Ud)-Al  tba 


uiinunl  gMMiat  inamliijt  of  thkaooiptivoB  TawJwr,  Mr.  i,  W»  MOtam 
prmidbl,  and  reltrml  fit  fetliai;  tarma  lo  tlwdlMlttcl  QaeeoVktorli.  Tlia 


cluurman  gave  an  inler^'tiiig  xivicw  of  tlie  prugr«i»i  of  tlritiKh  lodoAlry 
■luring  the  Iiil4^  (jur<'n'«  long  rei^n.  Itrferrink;  expeiUllf  to  thr  develop- 
ment of  tin- cl«;trical  iitlii  fr*.  ,  Mr  >!<tti'ir  i  -  -.vl  l\i\t  until  recently  the 
application  of  rU'ctridty  tn  uLli'trinJ  i.:..  ■  Kail  mri  »ith  anything  but 
eucuanigemeni  from  auc««s>ivt.'  iii  tiUh  tiovcraaaiuic,  mhu  aevfued  to  pnaacw 
a  apcctal  fun'  tion  for  retanlioK  Kii^lisli  iixlnalr;'.  1'liia  faitd  Im'Ii  e«|iecially 
nuUceahk-  with  rrxarti  tu  •hipping  itid  minint;.  and  to  Ilia  induslriea 
i,«rr;ii.il  will  m'liijiry  oprmtiona.  If  we  b*d  i»'t  IukI  tb<i  -'id  Ji-  i 
oiri  II  nf  rjiuil  l.iii^'  ifirouKti  nnd  comint;  <Mit  all  riiiht,  .«nl  b-i  l  u;  t-.ul 
laJicn  (ii«  (iin'T'Uofi  which  M<nio  of  the  gi'CHt  (iuvcrumrut  ilrparluM'nli 
i^nit'il  to  liA\T  pn-fr-rpNl,  it  wa0  pi-o1j«bIc  lltut  we  dhould  not  IMw  be  in 
exiatoiioe  as  n  nation.  There  wax  ..ne  other  point  to  which  he  wixhed  to 
xlluda,  an-l  thnt  wax  the  n-'.i rtci i. >d  of  output  |rracijiie<l  )>y  iDembcra  of 
Ubour  um'onx.  llir  miAtitkeD  notkm  •eeined  tu  prevail  th.iL  the  amount 
of  w>nk  cjuM  incrrated  by  xpiiiniiiK  il  out  «•  \ong  ai>  pi«v<ili1r.  iln  the 
important  p-jint  of  >tan<lai<ii>.ation  Mr.  Mitlmrn  khiiI  ihi  j  limul  ii  lot  aliuitc 
IdKUtuotive  u«lam|^u^  to  AmnicjuUil  it  oiiMt  beacioeahMrrd  t  Imt  in  Kn^Uixl 


c«nqr<MB«aM  nflwir  aii|dn«cr  had,  MrliaiiK, ■  <IUi«raiit  ty|«  of  Wkuux 
anaad  ISuIa  and  fimdei a? hill  own,  whercM  ill  Aoierfca  railv< 


^  ■  engineer" 

hc-ld  c»nf<!rMi'.<n  u  ith  a  \  ieiv  l.i  a~«iiniUtin):  iil'-  i'  ami  ^v^iwini,'  upon  ••••ai- 
iii-.n  oluidai-d*,  aii<l.  in  Ibl*.  U4y.  cnginci  an<l  otlier  luachiuery  oouM  i'O 
put  in  htnil  in  the  thoiia  tvrn  though  not  imimilin^-ly  required, 
(uwl  when  a  ■M<l<lea  dr<miiiid  iiviue  U|».ti  the  »'<.rkH  tlu^  miitiditrdiMMl 
)(irt'<  uf  the  mAcbino-  i.)ul<l  l«  \mt  lojelhcr  ami  (h<>  d<-uiaud  I'Up- 
I'licd.  He  leti'iiimeiiil.'d  ih^t  KiuiiUr  eonfareiKM  'h-nihl  t«  bera 
III  tliii  iMuntry  in  onler  tlut  they  niirfit  »«  how  Ihry  could  better 
adapt  tbeiii-elvi  to  xucve:.nful  roiii]>etitioii  with  ■  Ihirr  n  .tii  n..  He  mi-, 
hopeful  tlwl  i.ur  new  Kmtt  miold  follow  the  ''\»uii'l*  f  liii''  ii.Ti:ii,n 
Kaiperar.  who  atooil  )>y  an^l  ii|i]>l.tu<lrd  wheaerer  Uermau  ein^tuecra  tuiiic-^ 
'1ling  exceptionally  excellent — aoiuetimet  when  it>  only  lecom- 
wma  ita  um.  liut  commercial  luen  ealoeil  thia  applauac. 
J  to  the  bu'int'vi  of  tho  niceliug,  the  chairman  pointed  out  that  the 
Mpply  at  electric  cuMcnt  j  iitvided  by  ihecumpaoy  tuulgiveo  *atiiifaeti»n  to 
theiroomumeta.  They liad  added  UieenoiTaleat  of  4.800l0cp.  laroi  '  i  >t1,'  jr 
ayatem.  bringing  up  the  loUl  to  46.076.  1,2I1M9  uoita  of  currnnt  1 
baen  aappUed,  tftiau  1,006,6^  tuiita  to  1800^  lo  6t()M«ber  la*t  the 


[Hirpoaaa,  and  alrndf  natan  aqual  to  aboot  400  u.r.  bod  ham  ennnarlad 

tu  tho  rompanyV  maitia,  and  freab  apulicationi  were  l>rln;s;  r^cfirw!. 
I  lunri/ la"  v'j.ii  10  T.l  'f  ii i.iin  and  branuh  piping h».l  L«a  lai.l, 
l^,64«l  yd.  uf  main  and  braiieb  cable.  The  abnoruially  higo  ,ju>l  uf  oual 
bad  in^  olred  larwadditloaal  ezpcnditura,  but  the  groM  earain^  uutouatad 
to  £9,33a  ISk  &L,  and  after  paying  interaat  on  debeoturea  and  Umw,  tk* 
direi'tora  recunnmoDdcd  tlie  usu»I  >'.iiMcii  1  of  5  i"T  wnt.  f.ir  Ll.i-  hulf  year 
flea>  tax;,  which,  with  tlie  iBtfrim  dinJcmi,  mruir  S\  prr  ii-iit.  f..r  ll.o 
)i  ir.  '^niiig  to  t)kc  recent  reduction  iu  the  price  oi  caal.  aod  tbe 
iuLi.'i-/^il  revenue  of  tlie  comimny,  the  dlrectora  hope  to  be  abia 

lu  place  a  t<u-th«i  tuUtaotiU  imiount  to  reaerxu  and  dopredatiuu. 
la  tba  Bteaeut  balaooe-idieet  £311  17>.  71.  is  \>ui  t  th;.!  account.  They 
tiad,danng  the  year,  apenl  no  leu  than  £tn  G<X)  in  the  cismpletion  of  their 
firat  power  etatioo.  Ttiey  had  (pent  £17  000  uiore  tor  ooaL  Kevertlvelen, 
lb.  .n<:rc.\^  in  tlie  company'*  bu*iDf -i-  ht.l  l.nea  ooo«klenible,  nod  it  wouUI 
haxo  baan  ^laatcr  atiU  bad  (bey  been  able  lo  miora  forwd  witb  tbeir  aeir 


UM  nUXUm  mi»Al  tba  haU  y«arly  raaatfag 
<m  FHik^,  lha  ehafaiHHi  (Mr.  Oaa««e  VehaadauB)  tai<l  Uiat  tliey  bid 
riTOved  a  letter  from  the  iMdoo  County  Omucll,  iiiritiue  thanj  t.  >  ^vavt 
II  i<rioi!  for  tlie  aurreuder  of  thtv  lea**,  but  the  <lircvtar*  liwl  rej  li.-l  iliat 
tlH'y  wprf  n  tt  iiii>i«f«<l  to  do  wk  They  h«<l  no  intention  of  KiviuK  away 
tbe  ri.i  ,]..tiy  >  r  i:!!)..  '  M  tli  >..d  {jart*  uf  tJie  ayitU^m  whiuh  remained  with 
them,  lir^^iier  the}  held  tbu  key  of  the  poaitiuo  to  tbc  nurtbeni  jiurtiua 
>f  ■/•a4aii,and  (Ik- counter  bt^aad,  fi»  2&  jaan^  aad  thata  Uvn  wmU 


}can  on  to  lha  light  railaay*  whitfh  tbe  Ifiddlanz  Ooui^  Oonatil  lad 

SHITUrilXD  HABKETS  CLfCmUO  8ffWl.Y  CO.  LTD.  — The  nftr*. 
.-!  ihr  ,i;roi:(....i  .1  f  ir  ilic  vew  fluM  I>ec.  31  •tali-i  thai  tho  li'X^lJUte 

a  grt»u  i>r»tit  <•(  |>i,462.  9s.  3d.,  after  allowing  XmX)  fur  dii«ctoii  feea. 
The  gra«*  revroue  amanntad  to  £16.187.  16*.  10>i.,  agaioit  £12.083^ 
for  the  preceding  16  montba.  Of  tbe  groc*  ivoTit  debenture  iatereatand 
other  dtaiyea  abeorb  ia;567.  5«.  6.I.,  aad  £1,000  ha*  been  nlaoed  to  d^r-n. 
ciatioD.  The  balance  oan-icd  forward,  after  writing  oCT  Acfidt  m  lu  I  ut 
k<  £676  l9  U.  Tlir.  (lujinaai  of  tbe  company  oontiou**  to  intlte 
^tt»r.>.:L.  rv  iirivi;^.  bi  iK'w  iuktallaliunii  having  been  obtained  during 
Uie  yisaf.  liie»iuivii;i;ni  numhrr  of  U  c.|^  lamp*  inxtAllod  at  Dec.  31  wa* 
23,239,  an  incrvue  of  6,279.  A  new  boiler,  ooKiue  and  djiamo,  rmv* 
wilting  an  uddiliuual  300  u.r.,  bave  lieea  innlaUed  within  tbe  laatkiT 
weeka  to  meat  thf  iii.jrL.a,iiii;  .iriiiJ,.iil  f  r  ulectric  current  for  lighting. 
Thi*  exp*n<liture  hiw  i*t:!i  urovi  lwi  for  i,j  tins  iwue  on  Jan.  I  of  a  furthtr 
£3.800  Mccood  daUntureis  inakiug  the  total  i*nw  £8,0001  It  i*  aat  no- 
|io*ed  lo  raiae  further jMJiM^^JHiaHL  IktflMtaad  ■BtUaify  BMB 


wurkod  aatialactorlly,  i 


CITY  HOTB& 


rata  4J  j«r  cent.  (Kel>.  7).     Price  of  lilver 
Ooaaol*       per  cant.)  9^— 96|  (or  swiaey, 
9|iar«Bfc«4-4n(m.7|,  CoMoliPayDay 
SfOMMhMHM  Dm,  Feb,  18  an.  126  ;  ticket 


MBMORAHCA — lUnk 
27Jd.  per  oa.  {Kcb.  7). 
96)i-96UforaaaaDrtj 

M*i\'Ul.  Stock!  aad  8  ,  . 

Di7%  FbK  U  «i4  S7i  fl9         HAk  il  md  tt; 
Cbny-amr  Diffi)  Mk  U  and  9Sb 

BOURVBKOVTB  AMD  POOLE  BLBOnUOITT  CO.   LTD  — Tl  <  imii>frr 
I-  o,d  regiMrr  of  Beatbera  ale  dowd  from  6th  to  16th  itirt.  iuduMve, 
p.  i     .t.  i  y  to  paynwat «(  dlvUmd  on  tba  fntKwm  Amm  for  tba  biU- 

yiju  lu  Lh-c.  31. 

KLBCTBIC  TBAMVAT  AMD  BAILWAT  nimoT^ 


Aberdeen  CorpoTBtioii 
'Birmingliam  Ttaimn^yi, 
'lllackbum  C'oqiaraliniii. 
Dbkdipool  OorporktbiB... 
Blackpool  and  Kleetwood 

BoltoD  Corporatioa   

Bradford  Uorvoratlon... 
Briibaae  Trmm* 
*Brt*u>l  Trauft  Oirri^ 
'BuoBOB  AyraaA  Bainaiw 
Central  Loodoo  RaUway 
City  A  South  Loodoa  Ttf, 
Cork  FJecTiama. ....... 

Dovrr  Corporation 
Dut *  l..i.-ji.n  lUy, 

Dublin  United  «... 

Duhlia  Southam  Dial.... 
*I>uii<lea  Corporation 
'Otuguw  Corporatioa  ... 

Hull  Ciirp-jracioo  ; 

'Liverpool  CurpantlaB...! 
Unrpool  Ovarhwd  Wif, 
'Shaffiald  Traamm 


wcuki  AaMoat.:  ^' 


e 

23,7^ 
lO,7«ti 
1,664 
29,0)6 
674 

44  59,4a'i 
44:  26.248 
24  45.606 
18,285 
3,324 
30,578 
9.978 


€ 

17J 
221 
7.685 
66 

9,27» 
8.237 
4,919 
670 


+  4388 


Mi  9fiS7  +  602 

5 1     335  +  72 

5 ;  6,275\  .  •  71. 
6:  3,8Wj  7 

4s!?rr2 '  f  s'aM 

M.AWJ  +24,128 

32,151  +•  i,ti;^;5 

7^  -  155 
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r  fUORAra  00.  (US.)— Xotlce  b  KlTen  tkai  an  cstnMwdbiarjr 

t«ncrHl  iTK^tmif  <>f  thU  rooipftny  will  t«  brM  at  AVinchenUr  H>iua*,  OM 
Br«»"l  itiTol,  Iz-ziiilnit,  K.('..  nn  13ih  in-i  .  iii  '.i  JO  i  '"  >  ^'  '"""firm  u  • 
i>]iitnal  rv«>lutiun  tb«  romlutinn  |>imk1  tt  ttic  m«'tLng  of  Um  cnm]«ii7  na 
Jan.  28. 

ULB  OF  MAM  TRAMWATS  00.— Tlic  recejvcr  for  the  debenture  hoUen 
'  Mr.  W.  H.  Wklkcr)  liaa  fileil  bin  ucc.ninta  fui  the  period  between  July  26 
and  Dec.  31.  The  Rroei  ini-i|>te  wtr"  £29.823.  < )(  tliii  wiirkmi;  etiienM* 
end  ilebenture  inUirfat  alaiurbml  £2.^.861,  leaviiij;  £$.958  aTaiUlile  for 
cit(lit<jnBD'l  aher>  h'tMci's. 

mnOAH  OAS  AKD  ILECTRIO  UUBT  00.  (UOl)— Aa  ordtr  ho  bMo 
nude  ton-atore  the  naiar  of  Ui  «  oooipiqf,  wUdlkM  tanillMkoffflM 

rtgiatei'  of  yiat  ttock  compaiiief. 

MBW  COHPAHT.— \V«  Ifvn  tliat  at  LeiKb,  which  will  form  UwOMlMof 
the  openktiona  of  the  South  l.aocatbire  Klertrie  Trariion  and  Power  Co.'a 
exteonive  <yttem,  anil  at  which  to«u  the  oompnoy'a  generating  atAtioD 
will  be  erected,  there  bua  been  form^i  a  new  compiui;  fur  the  manufaoture 
ol  eieelrk  oahle*  and  wiie<,  uoder  the  «>.yle  of  th«  Anchor  (!aUe  Co.  (Ltd.), 
witb  a  cftpital  o(  £60,000.  The  <lir#i'ti<ni  imrlude  Councillnr  Oeonte  Sliaw 
:M»y  >rof  l,cii;h  ."i  l  M««r».  U  \  m  l  W.  I!.  Kumnev  iind  VVm.  Hen- 
ii'Tnou.  .ill  of  I.cigh,  r.iiir.      1  i.e  .>  I'jth   I .  iii.^whifc  '  ^mjiany  is,  it  in 


•tat«d,  tn  take  oT«r  the  leveiml  Acts  for  the  oooatnuiUoB  of  tnmwajsaad 
tight  raiUny<  iu  the  dittrict,  and  will  poaieaa  a  tritem  of  an  »pptgH» 
kni^y        1  J  .' luiles  of  ti-ack. 

P£A.BSON  nU  ALAKM  BTSTIM  LTD.  i-Ur.  Jamee  MiU  liartridgv  and 
Col.  F.  H.  Vaughan  hare  joined  the  board  of  thie  ouinpaoy. 

R.  iAKBS'  AND  PALL  KAIL  BUCTBIO  UOBTINO  CO.  (LTD.  -TtM 
ahare  trautfar  booki  o(  Ihii  eampany  will  be  ctuaed  frum  K«1<.  6  t"  Kebw  20 
iodiulTe,  preparatory  to  Um  ji^incnt  of  dlTidead*  for  the  balf.jear  to 
DecSL  . 

tffOOE  KKIMA—  ■OnCK— The  Stock  Kxdiann  CommiUea  haw 
appoint*!  the  13th  ioat.  a«  a  ipedal  aettlins  day  in  tie  furtlMr  iaaue  ut 
13,7619  ordinary  £10  (£5  paid)  ahare*  (No*.  85,001  to  98.7(>9)  of  the  Mtiro. 
pnlitan  Eltctric  f^ujijJ n  C'l.  ' Ltrl.  ,  and  the  aaiiM  haa  been  inlered  to  be 
jii  itwl  in  the  o8Scial  li.t.  Thr  <-riin;niitoe  baa  aluo  be»u  «r<'k«Ll  ti.  ullow 
'i0,0OO  6  per  coot.  cvmuiatiTe  prefercuoe  £6  aharae  (Xoa.  1  to  30,000)  of 
the  «bcMt  l^iM  aM  3VM<M  V  ^Micitrife  (AA}  l»  b»  «Ht*d  iBito 
offleUUrt. 

TiLBosAPB  oornnvonoM  Am  VAumoujicB  oo.  (ltd.)— n* 

direcNnw  of  thia  i»iiipaoy  pruptwe  to  |»,v  a  dividend  of  10  ]'rornt.  f£l.  4a. 
per  niiiirr  .  Ii.trthi  r  with  a  lj<inu»  <>f      f*  r  ci  in.  bt.  [»  r  ihaie  .  in  addiliun 

t    th'-  5  (»  <■ « f  rii  aiK'ii.iv  i>uil,  miiliiii^  ITJ  i*T  o  iil.  f' t  the  ytnr  1900. 


■LBOTHIOM  OOHPMIBS*  SUU  TMO, 


•,000  10 

U,M1  '  t 
11,000 


iSmS 

110^ 


10,1)00 
MO.OOO 
AlU.OOO 
M,ooc 

«>.(IOC 

w.ooo 

£  1  bO.CiM 
(MOD 


TMOO 


IMOO 

fioe^ 


•I . 


Pa«Tio«  Prloo 
Wm'i  rawa,  i  Wedneadar. 


CIECTRICITT  SUPPLT  COMPAMU. 

wckh'th*  cirViw-.-i.  n'.tvt  n.)n.u.OT,i,(r»tt»D<l. 

!•■  4J  I  S'.  !.  I'l  „  I  -l  .  .  r>  1  ti  I  I  etui 
BcnTTiaQUMlh,  fc'Jil  i'li-.  ..!  Bi.l,*.  .^  Hiiily  l_>ril.  .  

Do.       4^        ''niA.'.'i  11  I  lit. .  11  I'mf  

Do.  44  por  ror.L.  l'i''itrM^ro  .Suirt  i  ri- 1  }  ...  , 
Bpimpt^n  *  K'.N'ii'-r  .'tun  K.Dctj-'.-^lj-  aipplyOrd... 

i>  I.        7  JMT  "t V.'''tn.— ii:.;     ,  .,    ...   ,  .. 

I5»:i- iLXa  SI.,-.  H  it>l;lj  :>r.'l-i«r-.-   ri  :]rp«li]l   

Ubartn^  Cfiiiw  A  ."^UTk-iii  5:i.f<ilrli:it>'  ^tlppl/ Oijrp.  ,.. 

Do.      4^  por  Ont.  I'mfArwiira   

OhalMa  ffloc^cttv  Supply  (IriUnary   ,  

'  Do.  4%  pyr  0«nt.  Dotwntara  dwok  (r»l)  „  .. 
tSiloa^o  S'll*"'  l«lM"rt.ll  .»)  rr.aiM  Baailalred.)  . 
CItT  of  l<;iii.1iiii  KloMrlc  WuhlliujOnl  

Da.      8  por  f'*nt.  (.'aiijalatlTB  Pf«f  

•  Do.      ft  par  Oont.  Difbotitara  Fjb^ntc  (rwi.t     ..  .. 
I>  ■,        4i  .,  !ti.:  l>u'5  S      t  I'orin.  I.»J  .rl)(r.,ll 

Oooa&J  of  UMltloc  acui  Druah  Prjv-.  OriinMrj  ...  ..  . 

Do.     •narOBt.  C  i<aiilailv«  PrafiireaM  ...... .. 

Do.     4|Z1Mi.Bto--iiOvt*.'»llivl  Ur*l.)   

TYilkaelnaa  BeetrWty  aaiiniy  '  ■>.  UuUimy   

Ho»«  Blectrio  LijrtillnuOnliQary  ,.   ., 

Kaoatnalon  and  KnlKhtabridzs  OnlUiary ......  .....  . 

Do.     S  per  Ont.  IM  PnMnoea  ...... ...^  ....... 

Undue  BeMrto  Bapplr  Or<Uaarr        ..... .....  

Dr.     •parOaia.Aefcnaoe  ......   

De.  4perO«nt.Iatlfar«acelMieatiwea.,. .. 
Uauupatllao  BiM.  BapplT  (ML  _.m»~i~  

Do.    h     f'liiii  null  niiiii tfjufiiiuMe 

Do.     11  por  Oant.  Mott.  Sib.  ■loA(iaa.r  

KoMag  Hill  klaouto  CMIaaiy  .„  

Oxfbnl  Rteitie  Ofdlaaiy  «... 

Haad  Bteotrto  „  ,._  .„« ...»  

alter  Plau  Bl.t..!.  *  Tr'et'n,  LuL^  tX  >«  Uor.Dali.,.. 
lami  ■Iteirlc  o  npaiiy  <jf  Uijoiraal  Sbaiea ...... .. 

*  I>o.  H  por  i-jni..  l>-  Ki>rwa(e  OMMaiarea  ... 
St.  Jamu'B ar.j  Pull  M>U  atoeirle.Ordlaar/  . 

D'j.      7  par  C  .1*..  Pfofepoooa  ......       .....  .,„,  . 

iM.  S|  ;i..r  ■.■  .r.l  l)il>»li»ur»3cc.:ilnr«d.)-.._.  .. 
BditiJirJiLi  Mar.rtfv*  .^l*: Ic -^'ippij  Onlinary  ...„  ,. 

iJo.       4  ^  iJiitiiinlnriM  « 

ftoalii  [J^Dll■J^^  Kiik'tjt.^  .4  inply  i)riliti»rj'  .....       „  . 

Wontmiuatitr  K.i*.^;r     a  .r.p.y  <>?jiln*rv  

j      Ik..       .'I      . 

lUiTtlC  RJULHArS  TUM«*r«. 

Blaakpoal  and  fleaiwoad  Traawan  

BHatasoaTfaiawayOMrOMt,  DttMiuafea  ........ 

Briawl  Tranirar* and  Carriage Onilaary  

Do.     OaatiilaUr«Pr«(lir«iMa(raUjrpl|  „  

Do.     t  per  Omu  Dtbmncea  .........  „.,.....„... 

IMtlah  Oalaabla  WMUic  itaUwar     net  ..m.  .  .. 

BrttlahBlw.Traa.OrJ.  _„-.-.._.,.___....«.«... 

Do.     »X  Oom.  Pr«t.  .„  ..  „  ..... 

Do.     f  par  f}mi.  Purpatual  DebMIMi  "'i  i 
Bifi'M  Ayrw  a  IW|{raQo  "A"aMbl)Nb 

Dii.      **  H     ............^  ..iw^.mna  .. 

Do.       ft  por  Cunt.  D  J  uintarea  ,........„..„,« 

Va.      ii  fall  I isb.  Si  k  Pror-  Corw.  (all pi)  .. 
Oeotral  Ln'jii^.ic  Oc.V.'-^r  .....  .. ..  .....  „ 

I  our  aoiS  ti  >     1.  iU(loaaaU*a>0aa.O(dtMi¥  .. 

b«b      IIMinary  (»et.MUM|f  tMIJj  •ain.  - 
Do.      ft  par  0«U.  ttHyOMil' — '  

Do.      (UJd)   -....i.. 

Do.     4  psr  Ojnt.  PirpHoal 

DaMla  Uti  i  <  1  T..>  i<  (leu)  Ltd., 

I)n.      II  ii.  .■  C.iui.  Profiirenoe  .,  _    _ 

l>i        3«  |.:.r  ij.'ir..  M  i/L.  lt«lM.  (fti.|        n  ,  , 

llm[  oriU  Tramirayii  uroiTiiry  «   ..^       ^  ^ 

♦  IH).      •  twr  0.»n:.  L'f  .'fjranoa 

t     I'..  i"'r  0  int.  L».^j.j--]Hr«   i  i,j 

Kl.:  I.  '  '  ■i.ir.lUl.irloi  K.  L.  »  Tr'ol'n ftj Pliit  „ 
LlTarpiii*.  Omrtia*  I  li».[iffAy  C).-. Unary  .....  .  ' 

Do.       ftpurCjat.  1'r.i'iir     >ii         .,  ..... 

Dn.       4pijrOKit.  I>ul>jatini  

r....ii;.:ir,  .^lr,.  i.  It  y.  I,'  lii',  )  l-t  il ...  1.  1  ;  Dua».(f.ii.( 
l-..-i,t.Lt  l.lrii.n  I   u-.ilt  11  1  . irk  P/rCrtKC  l)^.; 
U  .  niiM.  iSir'i  K  iw  y  .■tl'r:  u  i^.  Miiri.  U«a*.(l«)>, 

111.        .-U'-rlLii..'  IJ.;  K.lk.ii;  lov,  llJi.'j  ... 
'  Mew  Uerwrai  Trai.-.iiKi  i.m  lir/  _..  „ 

Di>.  0  pi>r  Li«'it.  I '  1  It  li^t.fD  t'rofirAooa  .... 
'  Oldtiaia.  Atuwn  ami  tl >  i.j  Siul-.  rra.iuwty  Unl.  

Uo,      ipar Oenl.  lvMr.).-yt;r«  .   _  ,. 

r*««rlaa  ■Uotrto  TrajU  ii.  Drlti.ary   ,  ... 

Do.     *DarOau.UaauJaUra  Prateenea 
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ELEOTRIOAL  OOMPANIXS'  8HA&I  UBT. 


Dnt> 


M.OIIO 
Jlll.TIM 

«.a8«,Mi> 
«i,Ma,6«) 

i«,aao 


17,000 

«IOO/I00 
ll,«M 

t.nl 
ii,ao« 
«i7i,ioa 

J 1 10,000 
•Mil 
M,M* 

i.aM 


liluok 


•AfHou  DtnM  TMacnpb  «X  Xori-  tMb.  (rtd.)  ^  . 
Amasofi  T<l«i(r»!>l>  — ~— 

Do.      «  nu  Oanl.  OabMUUW   

Aoglo-Amarloa  '  "   

I>o.      ProforreJ   -  —  

Do.      Daf«rT«it   ...m  ...m  ..m*.*.^.^... 

Oommaralal  a»M«  (¥ptial  dtook  — .  

'  Do.  4 |>or  Coat.  DstMoton Biook.....*  ...m  .... 
Oi\m  BabmftHoo  Onllp&ry   ......... ........m  

Do.     Pnftnaea  10  p«rO«QU   „. 

IMfwt  SiwiiMi  Onll wr  ...   

Do,      10  por  Owt.  (InniaUUn  PrahmiM  ... . 

Do.      44  iwr  0«nu  D>Mo»TW   

DInoi  UnlWil  HtUH  OaMa   ......  _  ..  ~. 

Wrecl  W*«  loiUa  Ca'iUiit  a«.  Ob.  rwlllilD  Xoa.  I 
iMMra  OnUnarr  [>"  l.'DJ)  ti^.) 

Do.  I|  p«r  Ont.  PrafmsM  iltawt  .._ 
I  Do.  4  por  Oaat.  Mart.  D«ta.  Stook  Irad.) 
Bmilarn  ExVnnAloa    ,  , 

l>3.(  .Na*.2  w,oi)l  tu>».ooo));<i>  IM'JU.  iSpm.^ll  p>l 

Do.      4  psrOont.  D<*<Hinli]r«  SfooK     ........  l<t 

'■■Mans  and  S.  Ah-lcan  t%  Mort.  Ilto.,  IBN    ..  x  I 

Do.     4  pw  Uwu.  Uanrtutu  Aab.  t>ilH.(ral. 
OlolM T«l*ffr*pb  sad  Tnut  .....  .. ..^  t 

Do,     a  par  Ooal.  PrahMoM  .....   Id 

OraM  Nortbani  of  Onpaalngwi  -  _ 

B»ll(kxtHanaadaC«hla4i^atllan.Dah  (<rih<iN<M. 

Indfrlafopaoa   ....  ....  ....'1  ui  |rad. 

bMukn  riMlno-BrulllKD  t  por  Oiow  OiM.,  1IW4  ... 
PMlfle  A  Caropoon  Tal.  *X  Ooar.  Dab*,  (nd.)  ...  . 

BMMr't    .«  -  - 

I  Balrauiivo  C»>>\m  Traai  _  

:  Waal  Afirlnn  T«l<i«rM»>   ~  ..... .....  ..... ....... 

*  Do.      &  par  i'Mi.  Uobanttxraa  (rod.)   

Waat  OoftAt  of  A*n9rioa  ^  ...m  ...m...... 

>  Do.      4  por  Ooau  Dtbaoiofaa  ........  

Waat  India  a.id  Panam*  _  

Do.      0  per  U»iit.  Ul 
Do.      t  par  I'ont.  Iti>1  Pral 

*  Do.      4  per  OoQt-  Dol>Tit:iroa  

Waatam  Talograph  (lato  Br  lilt  Q  S'lnn'rllia)  «  „ 

*  Do,     tDM-Oaot.  tMM.  iXnil  Aartaa.  MOO 
Do.     «  par  a»Di.  Dab.  Hlook  (nd.) 

ahlUTilaphina  ; rally  paldi  ..  ....  ... 

Coaaatl'iataJ  Te^pbuao  \>>n.  ant  Maafii.  .....  ...m 

Uonta  Vldao  Ttiaplxina  Onllitary   ......  .....  ...  ,. 

Do.      t  par  Uant.  Hratkraooa  „  .. 

MaUooal 

Do. 

Do. 

Do. 

>  Do. 
D.>. 

Ortoaial 

Daltad  Blrar  Plata    „ 

Do.  iX  Oojaalailr*  PraT.  (Nut  I  lo  U1,4I>) .. 
IH      do.      |  V.M.l».»»«"»'i,  HI))   

■    Do.      i  par  Oaot.  Uaoaoura  Siooi  (rao.)-  


6  par  Oaot.  OamTiLatlru  lat  Prufartooa 
tparOaakOilTailailva  I-i  1  Prirsranoa 
t  parOaaL  Noa^JiinalaUra  arJ  fra<.  . 
Daliantiira  Hiaek  •(  par  Oant.  (rad.).-. 

4  p.  r  <^oat.  U-boatuna  :$iaok  (rad.).  


UICTRtC  M^VJFACTUaiHC  Al.  C3aPA«IIS. 

AKiHO""  Klv  '-ri:il  C.>,  S'C     J  0  Pf«f  »,-.... 

Aron  Klorttlcltf  Msiar  a    <loni.  Prat     ,  „ 

BritlaU  Blw-trio  W  irk«  c;i.  Or  llnarr  . 

Do.     t  par   inu  CiiialaUTa  Prataraiiaa  ..^ 

Do.      rfrnt  U  >ru(ar«  UJ'»"t'>'«* 
BrIUah  Inanlatail  Wlro  OrMntry  ......  „       „  ,._ 

[Ki.      »  par  Caat.  Hraroraooa  ................  _ 

BrlUali  Wo-tlTiitdii  >»i>  9  J  Pni/oronoa  ...^  ...» 
Braafa  Htaetrloal  Kngtnoarln^  

Do.      CI  pal  I  

Do.     9  par  Oont.  Praf.  Naa-Oxn.  .......  ...„ 

Do.     ;el  pai.i  -.  «.  «   - 

Do.      44  par  Uanv  Parpxul  IttOgb.  8<ae(_. 

Do.      Ptniaiiial  kid  DrlMohm  Svxik   

OaUaodar'a  Cabia  Ouaitraoitoa  Ord.  

Do.      (  par  Oanl.  C'lm^ilatlra  t'ralkraooa  

Do.      4i  i>ar  (Jont.  In  Mi>nga<o  Dab.(i«d.)  .. 
Owtoar-KolIrKir  .Vlkall  Oo.  ifjllj  paid).....  ......  .. 

Do.      4J    ^  irm  MiTt.  Dab.  (ral.1   id 

Oba<ll>an3*B  di.lp  Tolairra;r^  >>.-:lIamrj  .....  ....  . 

Do.     <  pur  I  '.'Mt.  O  va  iia'.lrv  Praftraa.'*  ..... 

Orompton  and  C".  1N'>I.  I  iiiM.':'>i)  „,...„  (i| 

■     Do.      i  par  Uanl.  KIrat  Mortga«a  Dab.  (rad.j ... 
Darlian<1  TlianilQ.  <I  p>r  O^iu  Cjta.  Prarf..»... .... 

Bdlaunaoil  a<ran  naltad  ("  A"  dbaraa)  l4ipald)  . 

Do.  (*ipald)       

Do.     aporOtmt.  M»ru{a<«  Uib.di'ijk  |r*l.) 

Du.     iX  I'l  i  >M>.  Hu-klinf  ffii.  CiHta  (all 
Sdm-jfldauii'a  K'.octrlcUr  0 j.'p  irail<>n  t)rd  I 

Do.      4i  por  Cant,  rjrii  Jl'in.  Dab.  (rad.)  .. 
Klaot/lo  Oona^ractlon  Cj.  ([jltnito  II  M»*.\t 

Do.     7  perOual.  Uiin  ila^'j  Prafaranoi  I 

Do.      4p«rU>tii- lu  K>n{ti(a  Da»  iral.)   ' 

Qlfto  Elaa4n> Obaiaical  aa  i  Pu«ar  Cj.  Ord  ....... 

ttaatay'a  'FtlatratMi  iVorat  lirMauf   ...  „...- 

Do.     41  paruaat.  Prahnist   «  

Do.  4{  parOMkMorliCxaDo  i.«toek(rad.V 
India  Babbar.  OoM  Paroaa,  A.\,  W<>rka  ....  ..... . 

Du.  4  par  Oaot.  iM  Uttifx^t  Uob.  (raJ.)  .~ 
Tal3ffrapb  Oonatraotloa  aai  ^tinvaoaQaa  .....  „ 

LK^      4  per  Cent.  I>obu.ilare  Bjoda.  IMt  ... 

Do.      Uao'jfiurLLrlfiK  vJr.liaar/  

Do.  (  par  (}uau  U  iiauLaUT*  Pralitaaaa ..... 
WlUanaaad  Knbloaon  Urdiaar;   ..  ..... 

Do.      6par  Oait.Ulokilatln  Prateaaoa   

Do.     4t  par  Oaat.  lai  M.iriici4(a  Doboctsraa  . 

la  <alcala\'.r«  <li<  t'*'"*     >>  i.  aacm  'vr.  ai>->anc 
I  lU  UUm  Mook  liMaa 


Paariona 
Wm*!  Patoi, 

Jan.  to. 
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Thk  iDterest  which  all  classea  are  now  taking  in  electric 
tnetioo  waa  well  ahown  by  the  ntuubers  who  availed  them- 
■clTes  of  the  Loodon  Coonty  Ooonoil's  invitation  to  inspect 
the  model  cendnit  eyatema  at  Candwnpdl,  yesterday  afternoon. 
The  object  of  thf.  j^uthnring  was  premimftbly  to  imprcs?  tbe 
\'arioa8  Metropolitan  Boroogh  Coanoila  of  the  superiority  aud 
eleganca  of  the  aIott«&4aiidnit  tjtlim,  tot  tbe  Lonte  Oonnfy 
CouncU  oan  only  run  its  tramways  with  the  concurrence  of 
the  several  local  authorities  on  the  routes.  Two  conduits 
tMw  <n  vi»w,  one  «u  tlw  WoatiagbooM  tnok  foonfly 

exhibited  at  the  Af^'ricuUural  Hall,  and  this  was  in  actufll 
ranniag  order  "  with  car  complete."  The  other  was  a  model 
«f  flw  oodSiiH  m  uxuged  hj  tbo  OooMtl's  engineers,  and 
proviaion:illy  adopM  hf  them  ia1|j«ot  to  the  rnggmtl  at  iho 
£oaid  of  Trade. 


Thb  non-technical  visitor  who  aftir  the  ear  taaaing  so 

smo?>tb!v  over  the  WeHtinghonse  trsck  would  assume  that 
similar  Of  possibiy  better  results  could  be  obtaiued  from  the 
modd  flondaii.  vfaaites.  of  oonne,  it  doae  aol  el  ell  bllov 
that  the  action  of  an  entirely  different  conduit  system  is  to  be 
«qaaUj  aneoesaful :  in  bei,  from  what  we  wen  able  to  aee,  we 
on  eompeUad  to  mj  thot  (he  Loadan  Cknmty  Coimcil  ooaadt 
can  hardly,  as  it  stands,  be  conHidered  an  a'hance  on  rocenl 
practice.  We  piofose,  however,  to  return  to  this  matter  in 
mi  next  iome.  «luo  ire  afaeU  he  eUo  to  tnoe  oat  ta  dat^ 
the  points  of  difference  b<l«eaB  Am  t«o  ooudnJ^  vd  tfieir 
tenhwkol  oomwqBeneee. 


Ur.  U.  a.  HiNruRcv,  in  a  letter  this  week,  aaks  us  U) 
expbin  why  we  helieve  Hut  "where  gee  twnwiiiarioti  is 
adopted  the  richest  possible  gas  is  clearly  the  only  kind 
admianble."  Oar  cteaon  is  that  it  ia  more  economical  to 
twwmit  gee  that  iewhoDr  good  feel  tlieii  il  it  to  tnaadt 

paa  tbat  is  largely  composed  of  inert  and  useless  gases.  Is 
not  tbat  obvioui  ?  Fcodocer-g&s  oonaistB  largely  of  nitrogen, 
end,  toooaewitaitiof  oOuriavl  gaaeo;  ittdflMtt^  Ikon 
be  produced  very  cheaply,  yet  it  does  not  pay  to  pipe-luie  it 
over  long  distances  because  of  the  moeh  greetec  eefitel  OB,t> 
lay  on  larger  pipes  and  gae-bolders,  and  baonioe  of  tte  eilni 
cofli  of  foromg  leige  vOlmDee  of  useleas  gas  throng  tltt 
mains.  A  rioher  gas,  even  though  costing  more  to  mum- 
facture,  is  better  for  long-distance  tranemifleUm.  We  do  DOti 
of  course,  mean  fltet  the  gas  must  be  as  siflMd  end  eoeify  if 
ordinary  lighting  pas :  that  is  qaitc  unneeessarj'  lor  power 
gas.    (Jheap  yet  rich  power  gas  is  not  beyond  liie  reeouroee  of 

gee  aagfaeeiiQgt  and  Ito  gflDtnl  inteodiielioD  woold  do  fw 

more  to  cneoaragc  the  spread  of  glB  fOWOt  flUHl  tlM  impcove- 

meot  of  diluted  produoer-gas  plant. 

SiowLY,  but  we  hope  s-irety,  th<  Irjog-desire-l  amendment 
ill  the  obooxioaM  Board  of  Trade  Begulalion  Bti  is  being  pro- 
eeededwlfli.  We  how  oinedr  amMMUUwd  that  the  Boud  of 
Trade  had  advertised  that "  application  had  been  maflo  "  to 
have  this  regulation  amended  to  a  form  which  would  no 
longer  inpade  thenmodaNlBg  ol  100-tvIt  BOtwockB,  and  that 
ft  dato  had  been  fixed  for  hearing  objections.  The  Board  of 
Trade  now.  announces  that  it  will  bold  an  enquiry  in  the 
matter  on  Vamh  let  (11  •.ra.  at  the  WeetniiHlar  Town 
Hall).  The  full  text  of  the  announcenu'iit  appear?  in  our 
advertisement  nolninns  this  week.  It  is  hardly  open  to 
queetion  flnt  ib»  taaoH  of  Am  enquiry  will  he  famwiabla  to 
electric  lighting  undertakinget  aad  that  one  of  tlie  maaj 
legislative  unpediments  to  the  program  of  electdoal  indostriei 
will  soon  be  removed.  ^ 

Tbk  Board  of  IVade  b  inalJiig  eaoOier  iDtneeUog  man  in 

electric  supply  matters,  tLo  result  of  which  we  cannot  but 
think  will  be  for  the  ultimate  benefit  of  electrical  engineering. 
We  learn  tbat  flie  Board  to  of  optnkw  Chat  flw  maxtannn  priee 
of  8d.  per  Board  of  Trade  unit,  which  it  has  fixed  Lithi  rto 
under  the  authority  of  the  EJeotrio  Ugtating  Ask  of  1888  and 
ftie  Sleatrk  Lighting  ClaaeeB  Act  of  1890,  ii  too  high,  in  view 
of  the  progress  made  in  electrical  engineering  since  that  date. 
It  propaaas^  therefore^  that  in  fhtore  proviaioaal  orders  6d. 
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shall  be  the  maximnm  charge  (o  be  qnotcd.  There  may  he, 
of  course,  some  feir  piao«s  still  far  remo?ed  from  railway 
flOBunaoiisfttioa  vfaen  thotcioil  eBflrgj  it  8d.  p«r  unit  migbt 
prove  the  cLoapcat  artiCcial  illuminant  obtainable  ;  but  in 
audi  cases  the  Board  o(  Trade  would  b«  empowered  toincreaso 
inuiuiim  itta  if  It  tboui^t  mtA  iawwaeiNM  jitttU«bk. 


Treu  has  been  considerable  agiUUoa  ia  th^  oewssepeis 
of  Itto  in  MoneatiOB  irilh  fbe  ndootioa  «r  tlM  staff  «t  the 

eDgineering  college  at  Coopor's  TTill.  No  lesis  than  scvon 
professom  and  other  teachers  have  been  dismissed  bjr  the 
India  Offlo*,  Hba  nhobb  givw  bdag  that  flie  «ollig«  Iim  li«n 
a  "finandal  failure  from  the  first,"  and  that  modem  require- 
mants  neoMiitated  not  onl;  retranohmant  but  a  rmiganiaation 
of  the  enrrieDlnm.  On  TaatiMj  laii  an  iaflowiMal  depntotioa 
of  sciontifie  men  was  received  by  the  Sscrktarv  ok  State  roa 
Ixpia  (Loni  George  Hamilton)  for  the  purpose  of  pr<!sentiDg  a 
meaiorial  slgnad  by  nearly  400  signatories,  protesting  against 
this  action.  The  deputation  was  baaded  by  Lord  Kelvi.n,  aud 
Inoloded,  uDoog  oUam,  Lord  RAruioB,  Locd  Ltantsa,  Sir  F. 
Bbamwbu.,  Sir  H.  Roccob,  Sir  N.  IxxrKveit,  and  Prot  3.  Psbsy. 
After  the  memoriat  had  been  presented,  and  several  speeches 
bad  been  made,  the  SBcneTASV  oi  State  made  a  leogthy  and 
telling  reply,  in  which  he  closely  criticised  the  position  of  the 
depntattoB,  aaddMUaad  to  adopt  it>  iQComaondaUoBa. 

.  It  is  greatly  to  be  regretted  ttiat  a  deputation  of  so  many 
leading  men  of  science  should  have  been  treated  00  oaTsUerly. 
Ev«n  if  the  reiwonH  f<ir  the  rc  lnctioi;  of  stafT  were  Tina?Hailable, 
it  would  have  been  far  moru  salieiiMiiory  to  the  public  mind  if 
OS  open  inquiry  had  been  instituted  at  witieb  tlieee  invindble 
reasons  com!  '  havo  been  publielv  vpntilntetl.  I5ut  it  i?  by  no 
jueans  c^rCaiD  that  these  reasons  are  beyond  criticism. 
iBidaod,  one  neubar  of  the  Bond  of  Vioitoco  i*  a  oignatory 
to  the  mrmorial  nnd  slit;  t!  that  he  bad  no  idea  such  drastk 
nioims  were  to  be  introduced.  Un  ottier  grounds,  also,  the 
nftinu  appear  to  no  to  1m  ill'OdvHad.  We  tour,  bowoTer,  tbak 
some  of  the  speeches  by  the  minor  lif^ht?  of  tlio  (Icputntiou 
must  tiavo  told  against  the  aooeptance  of  the  memorial,  if  they 
did  not  nalce  die  Bnckniov  op  Stato  otterly  impatient 

on  account  of  their  irrclovanco.  Prof.  II.  E.  Ajim»tk<ino 
rambled  on  the  sut*je«t  of  indigo  pUtnting  and  the  study 
of  ehemiitry  by  engineers,  and  Dr.  Jobhbtokk  Stoxey 
advoBoad  the  singular  view  that  the  appointment  of  a  pro- 
ieaior  or  scientific  teadier  was  not  aubject  to  the  ordinary 
law  of  contraots.  but  was  a  specially  aaered  thing  that  should 
aofat  be  annulled.  To  this  last  view  Lord  GBOR<iB  Hamilton 
made  sarcastic  reference  in  hia  reply,  obat  rviui;  that  it  won!  ! 
"virtually  make  ofhcials  irreiiio\-abIe,  nu  niuttar  wlmt  the 
teraae  of  the  agreement  or  the  needs  of  the  pablio  Bervicc 
might  be."  We  think  also  thtit  the  ilppiitation  did  its  own 
canso  an  injury  by  the  attempt  to  convey  the  inipreasion  that 
ouionae  will  enffer  bj  the  aboiitum  of  oerlain  dopoxtnwnta  at 
f'ooj.tr'g  niH.  Science  is  not  sn  psnsitivr- ;  it  "would  not 
appreciably  suffer  if  Cooper's  Hill  College  wore  abolished 
altogether.  Beatdee,  that  ooUege  doet  not  esbt  aa  a  Ittppy 
hunting  grcuu  j  for  profejeord,  but  is  supported  out  of  Indian 
|axea  for  the  purpose  oi  Buppiyiog  eugiueeis  for  the  Indian 
CorennieBt 


The  crucial  qnestion.  thcroforp,  is  whether  the  proposed 
changes  will  enable  the  college  to  turn  out  better  engineers. 
What,  tiwo.  on  thow  ohaagaa?  Tluf  involve  tbe  abolKiott 

of  thp  chairs  of  physics,^  chemistry,  hvdrftulic  cngincerinE^, 
and  mechanism,  the  assistant  professorship  of  engineering, 
tbo  leotnreabip  in  aoeonnta,  the  damonatiatiwalii|a  In  tbo 
mechanical  laboratory  and  in  phy.qic.';,  aud  thi'  instrnctorship 
in  eleetrieal  eogineeiiag.  The  selection  is  amazing }  What 
oort  of  engineeiiQg  oollege  training  can  it  be  that  can  diqpenie 
with  a  teacher  for  any  one  of  these  subjects  ?  And  consider- 
ing tliat  the  supply  of  telegraph  engiaeera  has  been  one  of 
the  ehief  faatora  of  the  oollege,  how  ace  we  to  regard 
patiently  the  abolition  of  the  professorship  of  physio*  and 
the  instruottsahip  in  eleetrioal  engineering  ?  This  is  eeonomj 
fUte  to  tbe  «oi»— io  palpably  absurd.  iode(>d,  that  we  doubt 
if  economy  ia  the  real  reason  for  these  startling  changen 
Lord  (lEOBra:  IIamh.toh  stated  that  in  the  rcisoi^curriculire 
"electricity  would  be  thoroughly  taught,"  as  hir  Wiixr.ut 
PnioB  had  advinad  them  that  «  a  daounataalot  wae  oapaUe 
of  giving  all  the  nfiess.^.ary  instruction."  Wc  entirely  di.isent 
from  this  view ;  with  the  rapid  increase  in  the  engineering 
applieationo  of  electrinty,  not  law  bnt^br  mrr  initmotion  In 
cltxtrioal  and  allied  subjects  booonM  inweariBgij  uoaeMary 
in  any  eogioaering  collsge. 

■     >  S  M  I  o  —  • 

Personal.— We  learn  with  regret  tlmt,  owing  to  ill-health, 
Prof.  Tait  is  renignirig  Itu'  chair  of  Natural  Philosophy  ai 
Edinburgh  Univtriity.  Prof.  Tait,  who  is  approaching  hi- 
TOlii  ys^ar,  ha.^;  occupied  this  chair  since  1860. 

Obituary. — W'*^  regrri  to  record  the  death  of  Col.  G.  M. 
Hutton,  C.B.,  chjurmtksi  of  Euston,  Proctor  A  Co.  (Ltd.),  who 
expizad  aoddenly  on  tlie  evening  of  the  11th  inet.  Ool.  Button 
wa*  a  direotor  of  the  company  sinee  ita  fannafion. 

Mr.  Tenia's  Latest.— Mr.  Tesla  has  authoribi'J  tht>  New 
York  '^loi  to  -itate  that  the  plans  for  tho  machinery  to 
tranfUiit  wirolcs?  signals  across  the  .\tlaiuic  Oti'dii  ha.s  heeti 

completed,  that  a  site  has  been  selected  for  the  plant,  and  that 
the  work  of  hutallatiaa  u  to  be  eommenocd  at  oooo  I 

Rojal  Society. — Among  the  Papers  down  for  reading 
yesterday  there  was  only  one  on  an  electrical  subject : — "  On 
the  Application  of  tho  Kmctic  Theory  of  Gases  to  the  lUec- 
tric,  Magnetic,  and  Optical  Properties  of  Diatomic  fiascs," 
by  Mr.  (i.  \V.  Walker— to  be  read  "in  title  only.  " 

iUectiO'Hunionlc  Society. — Mr.  W.  E.  Lane,  A.M.IE.E., 
having  been  eleotcd  honorary  secretary  (pro  tern.)  to  this 
society,  hi  anoeeaBion  to  the  late  tir.  C.  K.  Uiove,  it  is 
requested  that  eobioriptions,  applications  for  memberahip,  and 
other  oommnniaationB  be  addvetaed  to  Mc.  X«aae.  at  U,  Dorley' 
road,  Stamford  Hill,  laondon,  N. 


Cable  Inteiroptiona. 
Lai 


Date  of  luterrupUoD, 

■■••■««^4.».,.  ■»  June  81,  IdBB 

 «   Tbr,  t,im 

Cayeaine— Pioli«iro    Ko».  26.  19C0 

Pornnnbuoo— Ce»r»   ,   Nov.  29,  1900 

Mar«eilleB— IWvTlon*  ,   ,)«4i.    7,  1901 

ShauKlMi— .\iuoy    17,  1901 

K.<.-Hu.|iirc  .      Fl-U    6,  1901 

H  ,   rr     'A  il-  i  ,  .  .  ,      ]•»-.   li  1901 

Hudderstield  Corporation  Eiecliic  Tiaiiiways, — The  overhead 
trolley  lines  of  the  Huddersfield  Corporation  were  opened  on 
Monday  last.  At  present  some  If*  miles  of  standard  gauge 
hues  have  been  converttd  from  §team  to  electric  traction,  but 
there  will  eventually  be  25  miles  of  double  track  worked  by 
this  means.  A  separate  power  station  has  been  c-rcct«d  in  a 
central  potition,  and  the  linea  so  far  equipped  constitute  four 
wntML 


Google 


TBB  ET.BCTRICIAN.  FEBRUARY  15   1901  f,09 


Zi«eal  SdcUoaa  of  ttit  InstttaUda  of  ElMirbial  Engmeers  

At  a  meeting  of  tbo  Glasgo^v  bmUod  on  Wedneefliy  a  Papir 
was  read  by  Mr.  M.  B.  Kiel*!  on  "A  Method  of  Compenaating 
Voltmetorfi  for  the  Vollsge  Drop  in  Long  Feeders."  The 
announcement  of  thia  camo  to  Imud  too  Utc  for  insertion  in 
OUT  "  Societi  -  M  -  lings"  cohnun  !&.st  wfifik.  l  or  a  similar 
reason,  (l  wrgug  nnuuuaceuRiit  was  maJe  aa  to  tbc  Mftnclie.--- 
ter  nx^eting  on  Tuesday.  Instead  of  Prof.  Short's  Paper,  a 
Paper  by  Dr.  J.  T.  Nicbolaon  '  Oa  the  Traiaing  of  Electrical 
Sneineeta  "  was  r«til. 

Xiong- Distance  Wireless  Telegraphy.— In  the  oourse  of  an 
address  to  the  Liverpool  Chamber  of  Commeroe,  on  Tuesday, 
Prof.  J.  FloBUOg  mentianed  that  Out  latnt  achievement  of 
ib9  MmnaiOmiipaayin  loog-diiliiiMwinlMa  telegraphy  was 
Um  osading  cf  messages  brtwwa  tha  linri  awd  Bt.  Kathuine's 
Point,  Tsle  of  Wight,  a  dJltelMO  of  SOO  wDw.  Empbying 
?Tr  Marconi's  latent  improved  apparatos,  two  messages  in 
botb  direcliuna  eoold  be  sent,  and  two  or  mors  inde- 
pendent messages  conld  be  rf  i-iv  i.  tue  at  each  place. 
Prof.  Flominf^'s  lecture  was  ou  '  Tl.t-  ilivrooni  Svstem  of 
Wireless  Telesraphy  as  applied  to  Ijightiihip-s  and  Light- 
hoase!*,"  and  it  wa.?  an  endeavour  to  alimulaie  Chambers  of 
(.'omtuerco  and  similar  bodies  to  impress  upon  tho  Govorn- 
tnenfe  tlie  aeoessityof  wirelees  tokgrupbic  oommunicaiigQ  with 
lighthoaeea  and  lightships  around  the  coast. 

Manchester  Corporation  and  Electric  Wiring.— Mr.  C.  H. 
Wordingbam,  the  clootrioal  M^ineer  to  the  Manchester  Cor- 
noration,  hM  aool  at  «  wgf  of  the  retised  list  of  ittbgs 
•  •  approved  '*  in  MMOidiiiM  nith  Um  ^yalam  of  NgMatioa  he 
instituted  in  Dooombci^  1NB»  It  Is  totewottBg  to  see  the 
great  number  of  contiMani  lAo  bmv  ntmittoa  Nnples  of 
their  fittings  for  this  teet.  and  to  not*  the  large  nan  of  mK3 
covered  iicsides  affording  a  guide  to  the  aetaal  fittloga  wbif  ii 
have  been  approved  by  Mr.  Wordingbam,  tlio  liat  may  alao  be 
taken  to  iudicat*  ihc  various  ii/.m  of  switches  which  the 
majority  of  makora  have  ahoseu  as  their  Mtandard.  For 
inataneo,  in  the  case  of  ainglopcile  switches,  although  there 
a  fuw  listed  from  0-85  ampert'  up  lo  2  amperes,  the 
jt  number  of  patterns  Ecooa  to  be  of  the  2-5,  8,  and  5- 

 sizes  whetlu  r  for  Kill  viilu  or  20O  volts,  whereas  for 

roBOB,  1  ampere  see  ma  to  bo  tho  most  popular  rating. 
Aaaomiog  that  Mr.  Wordinghani'd  system  ha.s  not  resulted  in 
iuoroBPing  ^-^^  average  cost  of  good  house  wiriuK,  it  may  be 
amifllderMi  to  have  proved  itself  saooessfal,  for  tho  oonsnmcr 
bMquHe  sufficient  ohoioa  of  fittings  in  the  list  iesaed. 

The  Proposed  ISO  mllea-au  boir  Eaflwsy.— Doiing  ttie  last 
few  vvccKh  a  ureat  deal  of  attention  bas  been  devoted  to  the 
Drot>oseU  oxtrA  high  .-Jpeed  eleetrio  ridlway,  concerning  which 
Herr  Ratbenau,  the  manager  of  the  AUgemeioe  I'l^elctricitiits 
Gesellschaft,  recently  laid  plans  before  the  (ierman  Emp*ror. 
So  in««l'  ^'^^  ^-^^^  iii:idc  of  tho  matter  in  the  lay  Press  that 
it  might  bo  thoiiglit  to  have  reached  a  furthLT  point  of 
developing***'         '"^  ''♦^'^''y  »"t;u»l  experimoutal 

M—-  wJui  yet  been  constructed,  bnt  it  i.s  proposed  to  ImiUi,  as 
■_!  1^  military  line  intended  for  a  speed  ol  from  I'liOkm.  to 
SMkni.  miles  to  150  mile»)  per  hour  from  Berlin  to 

T*ninnml'    i''or  ^^'^  trains  will  be  built,  one  by  iim 

AUocmeine   Elektriciti.l3  Gosellschaft  and  tho  other  by 
Messrs   SieDaBs  and  Ualske,  each  intended  to  carry  some 
fii)  pasficBgew.    l-'or  the  purpose*  of  thia  line  the  two  com- 
ies  above  mentioned,  togethaclflA  some  of  the  leading 
^^trirtl  banks,  have  formed  a  company  (Studion{»e'*ellschaft 
\^    'KIcktrisdhe  Sehnellbanen),  which,  wo  understand,  is 
"^Uincr  active  preparations  foe  the  lealiaatioii  of  tbe  pcoject. 
\v"  hope  to  bo  in  a  poeitinn  to  gtfe  onr  readen  further 
^j^^l^ja  when  the  m  iltor    in  a  more  advanced  stnpe. 

Tests  on  Electric  F.ins.— The  tallowing  i» a  roport  ou  soniu 
.  *  jjjade  on  tAo  i  f  Messrs.  John  Gibbs  it  Son's  ckctri': 
4hm»  hy  L^*'-  Hola  ^ihaw  and  Mr.  Alfred  llay  at  Liverjool 
TTni««Bity  College:  - 

I        r«.  ■  if  i  "ut  A  cBreful  *eno«  oi  im*  witli  tvro  <>f  Motsn..  .lolui 
'^l!  \r  -  '    '  >  "  "Uelt««iaMa.fMi,wlilatlia«tlMr. 
.       viv  n  waL' '  ii(iht  L-..mpIetcJy  encle»ed  tuglor,  wai  a  IBUl  bo.  The 
^V"J      1  No.  206)  wbcn  «ui'[ilic<i  at  »  |K>t«Dlial  <!ia«reaoe  ol  100  voltr 

'''^'^tL\niu..  V  'hr'h^e  blW  ctibic  ft.  oi  iu\  i«r  iiuiiulr.    The  t.M!i|iera- 
18~~  nft*r  ^'.i        -1  r  an  w  ui  luiiwl  i-  ;iii.uuut  to  odIj-23  K  Tlic  ume 
&UM  wit-b  ■  (^Miival  (tUcliaive  pipe  ttiierad  fiom  Mia.  to  12iu., 


ma  found  to  taka  32  amiicrcM  at  a  pstaatiil  diflsmce  «f  lOS  vaM^ 

tUx'tiavii.K  "i.yJl  c-uih-  fr.  p<r  miiintf.  Ths  mMMiN  fti  tit*  diiehMfie 
wikri  (r,nii.i  to  'jxcveij  th  >>  i>i  tlifl  >iMMt|ifcMn  by  ta  aanaat  eare. 
spiriiduig  Ut  »  oulaian  of  water  |  Iq.  Iiigb. 

Tbe  amaller  fan,  Nn.  247,  ia  diMMter  ami  wu  ilrlren  hy  n 

totally  eiicloMd  and  oocnpletaly  wattrpmof  tleotrie  motoi'.  When  nippliait 
at  a  poteutjtl  diilorence  of  110  mlt*,  tho  fan  was  f'tuixl  lo  run  at  n  ipMod 
t<t  695  reva.  ptr  miii.,  takioK  a  cuircat  of  1  acnpere  aa<l  giving  a  diachsqp 
fy!  1,160  ruliif-  ft.  pisr  tnlnut*.  The  t«m|ieiat'ire  riae  after  Sboura'  rau  WM 
founrl  '.M  bf.  bO  i"'..  ^^hii-li  L-^  well  u-il]:m  iliL-  lir^itJi  ol  ttttXif,  TkeniBniDK 
of  the  l6io.  fan  wa«  remark  UjI/  •in<x>th  and  aiteut. 

Wacanider  the  above  iwaHata  be  h%h|reitMfaataci   

oanatnielton  of  the  Ibila  b  MiMsntitI,  ana  tiie  wnriiiBamMp  ffaoil. 

Resolution  of  Condolence  of  the  Instituticiti  of  Ekctrical 
Engineers — At  a  speeial  meeting  of  Council  of  the  Institution 
of  Elcctriciil  l^ngineern,  held  on  Febroaiy  7lb,  ttfl  fidloirillg 
resolution  was  carried  unanimously  :  — 

That  thr  Omiifil  nf  th.i  I.i--Lltur|.:)ii  .rf  Kir.  trira:  m,  In  ap<H:ia1 

meeting  aaaamblci,  hereby  roonnl*  its  doep  w<n»c  of  tiie  irrttpv^bte  Iom 
wbidi  tbe  ItritiaJi  Eoapire  baa  auataiaed  through  tlii>  lauiei>t«tilc  deMh  of 
Her  Mtjeat7  (Juean  Victoria,  and  ita  umw.  in  which  each  memlwi 
tliarea,  that  ooe  who  »|ieut  her  life  fur  thv  K^od  of  her  people,  and  10 
wliaia  licr  aubjecU  wvre  allectUmately  ilevoleij,  han  >ic«n  rcmoveil  from  the 
er»rii?  -f  h«r  unremitUotr -'>^'"'.ir4  unii  ^hn'.n  t-n/.n  markcil  hy  uii|i:ir.ll''fi'.l 
Riiri.il  .cH'Tjtirtc,  and  hnUMtT  ill!  j.ro^^rrRs        ilia?  l^c])  Kfu^'lit  lo  ii  rl.:*.., 

The  t'ounoil  humbly  beg«  itrmiaiion  to  (-xpren.!  to  Hit  M>j.Mty  Kiug 
Kdmfd,  aid  Id  the  member*  of  tbv  Koyal  Family,  it^  mnac  ainceie 
vimdideaee  and  qrmfat.hy.  and,  furtbei,  tu  Uy  bafure  Ilia  Hajuity  Uw 
aaauranoe  of  Ita  unamrnag  lujaltj  nod  devotion,  aiul  iu  wneM  wMm 
that  he  may,  wilb  Rer  Ma|eaty  Queen  Alcxaixlm.  long  be  ^irad  to  rajga 
in  huppiueaa  and  peace  orar  a  loring  an<1  unitnl  ;h     |. . 

It  therefore  dirertJi  llrt:  .<.  sn'ilrvl  or^iiy  f  itiin  rT-.jluti:;n.  wiih  <•..:;<•«  ,,f 
ret<>lu(iona  of  ef^ii.!  I  'lice  Ly  1  osl  .f._-U.  t,i  ^{         l:i.tii  ni  n  Lij 

forwat '.!•!•  1  t'l  tlie  Il-juir  >'>?ijivtar»  f  i:  tnimiiiLi«iii:i  Hu,  Mij.-iv 
Copie>4  of  raaolutioDa  have  boen  received  frot:i  tho  locil 
sections  of  the  Institution  in  Cilciitta,  Cupe  Town,  Dublin, 
(ibtsgow,  and  Maaohester,  and  tbe  whole  are  to  bo  forwarded 
to  the  Home  Seeratair OD  iwaiptotMBolntloneesiMelad  bom 
other  sections. 

Ope&hig  of  the  Lowestott  Electricity  Supply  Wofka.-— On 
Tuesday  last  the  official  opening  of  tbe  eleotrieity  sopply 
works  of  the  Lowestoft  Corpontion  took  plaoo.  These  woeks, 
designed  b;  Mr  W.  C.  0.  Havtayaa,  an  on  tbe  tbne-«in 
system  with  480T<dta  belwwa  tba  0Biwi>  The  genaiatiBg  plant 
consists  of  Babcookand  Wiloex  boOailt  UvvgiiKfe  and  Browalt- 
Lindley  engines,  and  B.T.H.  and  LaBoaabba  Dynamo  Com- 
pany's dynamos.  The  boilers  are  four  in  number,  with  a  total 
evaporative  capacity  of  22,0O01b  of  steam  per  hour.  Thtire  are 
two  Musgrive  enginen  driving  li.T  II.  dynamos,  and  one 
Browott  Lmdiey  eiifjine  coupled  to  a  dyanmo  manufactured 
by  the  Lancashire  Dynamo  and  Motor  Co.,  the  ag(^'r> f;atd 
capacity  of  the  gimttrating  plant  being  17'-kw.  I'l.t; 
battery  in  the  station  consiats  of  two  seta  of  C'hloride 
cells  of  400  ampere-hours  CApaeity,  ihiHe  beint:  charged 
with  the  assistance  of  a  booster  cntubiued  in  one  .set 
with  a  ba!anping  transformer.  Thia  uiaciiine  is  of  JJ.T.H. 
manufacture,  and  la  rated  at  I^ikw.  I>aplicate  feed  pumps 
arc  provided,  one  Hteam  and  one  eleotrioally  driven,  and  there 
are  also  injectors.  Thu  feed  water  passes  through  a  Ureen 
oconomiser.  The  boilers  have  natural  draught  and  are  fired 
by  hand.  The  mains  are  of  Callender's  bitumen  laid  in 
bitumen  stoneware  doeta  on  tbe  solid  sjstem.  Tbe  price  fixed 
for  current  i.s  7d.  andSd.  on  tbe  "  Wright"  s^etemfiMr lighting 
and  7d.  and  l^d.  fw  pomr,  gas  oosting  2i.  5il  in  Um  diatiiet. 
A  oaaaidoinble  amount  of  pnUie  lighting  hae  been  earrled  oat, 
there  being  00  eneloeed  arc  lampa  and  120  incandescent  Umps. 
The  ConneU  are  seeking  powers  for  a  system  of  free  wiring. 
Jlr.  G.  A.  Truce  is  the  resident  engineer. 

The  London  Connty  CoancH's  Electrical  Engineer. —  It  ie 
with  the  greatest  pleasure  that  we  announce  the  Hpjraintmenc 
of  Mr.  J.  H.  Kider,  borough  electrical  enfxincser  to  tbe 
Plymouth  Corporation,  to  tho  position  of  electrical  engineer 
to  tlie  London  County  Coouoil.  The  Council  bss  been  wise 
in  its  seleelion,  for  it  has  seoirred  the  aervicee  of  an  engineer 
well  able  to  look  after  its  interests,  and  to  serve  them  in  all 
roapects  in  a  highly  satiafactory  manner,  and  we  tender  our 
oongcatnlatWMia  alike  to  the  Council  and  to  Mr.  Rider.  Bom 
at  Bristol  tai  1804,  Mr.  Bider  first  stodied  eleetrloity  at  the 
Bristol  Tkadeand  Mbiing  Sdioob,  and  in  18B8  waaapprantteed 
to  MesBre.  Fatereon  and  Cooper.  The  oontncts  be  superin- 
tended for  tlUH  firm  were  chiefly  in  Eni;1and  and  Norway.  In 
IHB',  he  went  to  Messrs.  Blake;,  Emmott  Je  Co.,  but  it  was  in 
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1898  that  he  first  obtftined  experience  of  municipal  working, 
being  appotntetl  bonnigb  electrical  engineer  to  tbe  Bolton 
Corporation.  After  eairjing  oat  this  electric  lighting  under- 
taUog  Uom  hi«  own  plans  and  designs,  and  reporting  on  a 
gamnil  traction  schoroe  for  the  lame  body,  Mr.  Rider,  in  189ti, 
took  np  a  aimilar  po»t  with  thePljrmouth  Coiporation.  Here, 
M  wnsolting  and  resident  engineer  for  electrio  lighting  and 
taMkioii,  be  DM  installed  %  flat<nto  oambiiMd  mtm.  The 
ICimianMl  BloBfaiait  AMniltn  ovn  ite  asklMM  fa  Mr. 
BUar,  Mr  tt  1VM  in  l(i96,«l  •  muMag  haU  is  Loodoo  to 
«OBiiiBr  the  ihen  new  Bosrd  of  Tain  i^goktiooi,  thit  he 
nggeflted  the  formation  of  each  an  Awodatioo.  Ttae  lutita- 
lion  of  Eleotrical  Engineers  and  the  Listitntion  of  Mechanical 
Enginct^rs  both  ol&iru  liiin  an  a  uii  tnlisr,  aQ<l  he  ifi  fttsn  an 
asiociiile  member  of  tbe  Iiistitution  o{  Civil  Eagitieers.  We 
wish  Mr.  Rider  everj  sucoeas  io  his  new  position. 

Teleplione  and  Telegraph  Connections  betw<»en  Scandinavia 
and  the  Continent,  Cho  important  ;-ysLum  of  dirool  tolaphone 
and  teiegrapb  cinnii^ctions  between  Norway,  hweden,  Den- 
mark, and  Germany,  which  has  been  in  course  of  construction 
for  some  years,  has  just  been  completed.  The  work  on  the 
direct  telegraph  system  commenced  in  November.  1898,  when 
the  laying  of  the  oable  began  betwera  Trellebor^,  the 
flDathernmost  poiiit  of  Sweden,  and  a  spot  near  Uasnutz,  in 
tfie  iafatnd  of  Biigao,  on  tbe  fomenaiaa  oottt,  wbiohbafnow 
ten  HiiidiBa.  The  eible  ii  llttm.  in  length,  with  ftrar 
iiImii  ndU  bM  mom  Um  dinaoHjeoiiMotel  «lih  Stockholm, 
Tin  MnhaBi  Oa  tbe  Sonmdt  1^  •  nmr  3mni.  copper  wire 
1!hioii|b  iboM  mm  wUm.  tliiwt  oonnunietliioiM  bnf»  thns 
been  eaUbKdied  between  StoeUudin-Beilin,  Bfaokbolm- 
Hambarg,  Oothenbaig-HftutwiK.  Malmu  Bsrlin,  Malmu- 
Stettin,  and  MalmS  Emden.  The  telephone  connections 
between  I'Biiitiurk,  S^wli'ii,  and  Norway  h;ivp  alao  beoc 
established  by  Cho  laying  o(  a  cable,  ^Oaiu.  long,  aoroas  the 
Soand  from  Vidbek,  on  the  Danish,  to  a  point  near 
Landskrona,  on  the  Swedish  coast.  Mortsover,  through  double 
cables  of  4  ;;iniu.  thicknpsB  naoh  between  Cbristiania-Gothen- 
burg  Malmi  L'opeiihfigcn  and  M»lin«>-Stoekholm,  the  central 
and  SD'ith  of  SwtjJcn  hm  bmsn  placed  in  dircict  tolephoni? 
connection  with  the  two  neishbouriu^*  Stales.  Tha  Swedish 
and  Danish  capitil:-;  will  siiortly  lie  in  direC.  teltiphonie  con 
nection  witli  tlie  north  of  Sweden  and  L^ipIanJ,  whose  iron 
tninm  aro  proving  a  veritable  Goloonda.  A  Hne  of  l'5mm. 
copper  wire  is  now  being  laid  to  the  north.  This  line  will  in 
time  be  continued  along  the  new  Trans- Scandinavian  railway, 
now  under  oonstrnctioo,  to  its  terminus,  Ofbten  Fjord,  on  the 
North  Atlantic  i-hord.  In  the  above-mentioned  cables,  having 
a  total  length  of  about  2,000km.,  there  have  beao  oaed  abont 
400  tons  of  bare  copper  wire,  and  the  cost  bet  btMi  liept 
witbfai  tbe  eetunnted  grants.  Sweden  it  ii  n  nrttv  of 
intenet  aod  imporiance  th»t  irtieme  oopper  wira  bad 
ftninnlj  to  be  Mogbt  nbrani^  ill  Uie  qnu&tj  need  in  tUe 
eeee  beR  beeo  mannfaetDNdi  at  borne,  maeh  other  nwtttlal 
heic"  also  of  Swedish  make. 

Visit  ot  the  luiitituUoa  of  Electrical  Engineers  to  BerUn. — 
Preliminary  arrangements  for  the  Institution  viiit  to  Berlin, 
on  the  initial  invitation  of  the  All(?nmeine  Klektricit  itg  Geeell- 
ecliaft  Fiud  Messrs.  Sii'mcns  and  ilalgko,  are  now  bcins  made 
by  the  German  Reception  Committe«,  of  which  Mr.  <iisbetl 
Kapp  ia  the  sfCfHtary,  and  the  Council  of  tli..'  Institutiuii  will 
shortly  send  o-.it  a  circular  in  ordiT  Id  ascertain  the  number 
of  raeiiilwrs  i.f  all  chi-js.'g  likely  to  take  part  ia  liin  vinit. 
It  is  proposed  that  the  whole  party,  start:ni;  on  Saturday, 
Jane  '2'2nd,  should  break  the  journey  at  Ilanoviir  for  one 
night,  visiting  installations  at  that  place,  and  should  arrive  in 
Berlin  on  Monday,  June  24th.  In  Berlin  it  is  understood 
tlutt  visits  will  be  made  to  the  works  (among  others)  of  the 
Allgemeine  Elektricitiits  Gesellsohaft  and  of  .Mi'Sijr^  Siemens 
ana  Hatske,  as  well  as  to  installations  of  spaoiAl  iateieit.  An 
evening  entertainment  will  probably  be  given  bf  tbe  two 
Anna  «bofe  mentioned.  A  l«fdi«a'  oomndttee  will  be  fumed 
in  Gemuiiiy  to  amajre  Cw  theentartnfaimeat  of  btdiea  eosoiB' 
pmj^membwa.  lim^ttolbooifyof  Berlin  will  teniinnte 
on  Thnisday,  June  iTtb.  Memben  of  the  Inttitatioa  ate, 
bow«ver,  invited  to  tain  part  in  the  meetings  and  visits  of 
the  Yerbeiid  Dantnbiar  filektroteclmiker  in  Dresden  torn 


Thursday,  June  27th,  to  Sunday,  June  :iOth.  Should,  there- 
fore, a  sufficient  number  of  members  signify  their  iatentioD 
of  joining  each  group,  special  arrangement  will  be  made 
with  a  toorist  agency  to  supply  to  those  who  wish  for 
them  tieketa  and  hotel  coupons  at  a  special  rate  for  the  follow- 
ing parties: — A.  London— Hanover — Berlin— London.  S. 
LonaoD — Hanover — Berlin— Dresden — London.  C,  LoBilan 
— Hanover— Berlin — Dreeden — Nuremberg  —  FmnUnrt— 
Cologne— Londoii.  The  laai«ained  group  (V)  bee  bean 
acianged  to  enable  members  to  see  the  wvaa  of  Messrs. 
Sebninrt  ft  Oo.,  at  Nmenberg,  and  of  Meian.  Lahmeyei  & 
Co.,  at  FrankfVirt,  to  which  it  is  hoped  viaita  may  be  arraoMd. 
Those  extending  their  visit  in  this  way  eonld  arrive  in  London 
probably  about  July  5th  or  6th.  It  is  anticipated  that  the  cost 
of  tbe  visit,  it  the  reduced  rates  are  available  fincludiag  rail- 
way fares  and  hotel  cipcnscs,  but  exclusive  of  wines  and 
e.\lra?f),  need  not  e.xceed — for  group  .-I,  i'l  U  Cr.it  dasa  andi^lO 
wcond  class ;  for  group  />',  £1(>  first  class  and  Xl.'t  second 
cla.^H  ;  and  for  group  '',  £22  fir^t  cla.s3  and  £18  second  class. 
These  figures  are  ba^d  on  the  preliminary  estimates  of  a 
tourist  agency,  to  which  estimates  a  certain  amount  has  baen 
added  tor  oontingauciea. 


Minnrot  or  Bouninc  juid  iiohsbbim 

BOCmiM.  te. 

TO  MY  {maMaMia^  ua. 

SfM,  OrffiBMj  QsMnl  VMHaR  et  9bmif»  Oete.  Fmmt  !•  Im 
raul:  «y^tLailMaBdaetw1k^Mm,'')yJ.AsUM 

RoT.iu  IHHTn-rrwa, 
M  )>.»>.    Enniiag  Dixoune.  Suljecl:  "  RlSStrie  I9  til*  Right 

Kev.  Monsitri'"'  fSnrnUl  Mfillny. 
aamtMT,  nbru&ry  icui 

iNvi  iTi  Tiitv  !>►  i::i.s<-'nucA[.  KsoiysiKS. 
itn.M.   StiuUnt*'  viiiit  to  tha  Matn^psfitan  Blaitiis  ivpgtf  C^'m 
 geimmtipg  itatioa  at  WiUeadcn. 

ItovAL  JlKBoaoo»icaL  Becntrr. 
700       <Whmy  llaeaagMt»,  EmmMytm,  W. 

Bevaa  VeraoaauemcAa  ieomi; 
7:99p^  Mfmir  UmHajf  a»  iba  laaittRtlPN  et  CM  Ei«taasi% 
Oraat  Oeene-itran^  WeMwIesnr.  S.  W, 
ScKimr  or  Am. 
8  p.ht.    0!,Jitii}j  M'^Liu::     I'ipei  t_>  'ti.j  re»ii  :  ■  < '019  Fentuns  of 
Itulirajr  TratBlliiiK— l"«t  iunl  rrt-'  lil,  '  uy  K.  Mi-Uarmott. 
Iswrnrtio.'s  I't  .)i  sum  v.N  .ixjiitiiv, 
,■>;>, m,    Mmtioi;  *t  tli«  SVi-itnitntt«r  I'aUoc  U»Ml,  »'h«n  Mr.  A.  U. 
Uirkar  will  d«liv«f  !.»  Urn  II.  en  "  Wwki  HsnafliaMBt.'* 
TBXnunAT,  rsbnaiy  Uit. 

aotab  ftxwrv. 
4:90  pjm.  OnUnny  MMiBK  at  BuHingtta  HoMt. 

rSSTITDTlOK  UV   KUJCTIlICAt,  KSOttTKERS. 

.V  p.m.  Kxira  Maating  at  the  luiiitutum  n(  ('Mi  Kn|;iaeers.  Paper 
Io  be  read:  The  Kloctriwl  Power  Bill  of  1900:  Before  and 
After."  Ujr  VV.  I..  Madgeo. 

1.  .17  Ti     -'y  Klktrical  Ksoi^tssa*.— DcsLiK  SaaMK. 
K  at  the  119*1  DoUia  itOMi^. 

FRIDAY,  Februaxj  33ll<L 

Vanmai.  ftwiati. 
p.ai.  Mastinf  Ut  tha  RaoSM  of  tha  dwadoal  Society,  BurlioKton 
Ilouko.  I'apera  Ui  b*  roul :  ;  l)"Hi>w  Aft  ^ntjj'V.r  t  X  l;«y« 
1<H*«  iu  I 'utt^harsinx  Pro|i«rlie*  an  1  Hon  il  Iii*  h»  frrw  \  \<x- 
trieity,"  by  Pnif.  K.  Villari ;  (2)  "  On  lUe  rtu(iag»tioa  oi  Coapad 
Wave*  ami  their  Ri^lalion  to  the  Primary  and  Scco  udary  Kocal 
Uom,"  by  I'roL  IC  W.  Wood ;  i.S'j  On  Cyauiiw  Pritow  and 
a  New  Method  nt  Kshibitloc  AMwlona  tXBptalim,''  I9 
IVof,  R.  W.  Wood. 

Kl  K(TKn  H-\toiiixic  .SdciCTT. 
S  p.M.   Concert   U-lii  n  Sis,hv  »(  tha  St.  Jamsi'o  KaD  ReitMuetit 
I  Bati<{uetin|[  Hall).  Iti-gmt xtrret,  W. 

Koyai.  1\:<titi  najf. 
y  ..(.Oi.    !-:T«nii)g  discourse  fcy  Sir  VV.  fiol«rUi-Au«l«n,  FJi.S,,  on 
'  M^Mil  ■  n  Fuel*.  ' 
aJtrURDAY,  February  Urd. 

lN8Tm~nos  OF  !'i.F  rni  u,  i'-^  iiNKKits. 
8lud«utl'  virit  to  tbir<'ity(>l  li»udun  iCkcttic  J.iKhUog  Co.'*  work* 
at  BaokviaL-,  .S.K. 

Jxnnt-naN  or  Ji-kiok  EKotitana. 
SM  nm.  Viait  to  tha  Wiii.-^en  StatioB  ot  tha  MMnpaNlta  EMile 
oapplv  Ca, 

UOVM.  IxSTrnTTHW, 
J  p.Kt.    .Afternoon  l.oHure  I.  on  "  SijmA  SWd  VfttjlisM,"-  bf  fle 
Jtiglit  Hou.  Lard  Uayla^fa,  h'.llA 
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MITBIIFORUT  ELKCIEICAL  8CIEHGB. 
COnaqiha  tgr  B.  B.  Fooamm  D'Aus.1 

Anti  (  ■<'/f^r^(  v._Neu(f8chwender'fl  moist  gaps  between  meUls 
deposited  on  glass,  thoagh  seoaiUre  and  efticient  aa  anti- 
<  :fn>rers,  arc  not  sufficiently  durable  for  practical  oae.  Much 
beticr  in  this  respect  are  the  dry  slits  scratebed  in  a  silver 
dim  deposited  on  glass  and  oovortd  by  a  thin  lajer  of  ocUu- 
loid ,  the  so  caUed  Schiifer  platee.  £.  Marx  faw  •nnuDed  the 
conditions  wbioh  govern  the  senritivenoaB  of  flian  nlates 
He  finds  that  the  cellaloid  film  doet  Bo4  pMMtrate 
into  the  ioMor  of  the  gap,  being  buUi  to  OWOome 
the  capillary  rvpnlsHMi.  The  isUaf  attel  of  the  cellu 
loid  is  to  prevent  tbo  diudpatioik  of  Hw  minnte  par- 
ndM  ol  nlrar  lAiob  fu^ll  ap  the  gap,  and  whose 
aUMOll  oaigr  flio  IiiIIbmm*  of  doetrio  waves  is  probably  one 
«  moUHi  Of  the  tempagur  increase  of  reaistanoe.  That 
ttoow  not  fnUy  leoonat  for  it  is  shown  bv  the  fact  that 
WDOttMn  boobtoilMd  with  an  anti  colierer  of  tlio  form  sliown 
m  ttao  dia^nm,  b  which  the  aUt  is  much  widened,  and  only  a 


jttrtM 


O'lmm.  wide  left.    These  anii-coherers  are 
I  as  Branly'B  cohorors,  bnt  raqniro  aolii|ning, 
freer  from  accidental  diaiurbanctis. 


Tj'"      •fn-r  J.,,-,!.  ,'•//<.  x-.,,„n  A/^«Tf._Thatan  electric 

hem  has  nome  influence  upun  the  emiHgion  of  Ught  is  an 
article  of  faith  among  o  ir  most  advanced  phvaieists  which 
has  up  to  the  present  remained  unconfirmed  bj  actual  obser 
vations.  The  latter  have  only  extended  onr  the  rocion  of 
transparent  bi-refractina;  bodies.  The  MHninBtion  did  not 
cover  the  most  iDicr.Htmg  ooeurreneeo  vbiah  theory  predicts 
mtheyuiity  of  sharp  absorptiaB  lioM.  Among  &e  effects 
to  be  ofaMTVod  in  tow  domain,  tho  elMtrio  anaJogne  of  the 

.^^T^.J^J'  Ih,  uMil  Mxiously  n  V  led. 
th«  ettol  M  IbOoWl  t  A  body  with  fine  and 
BuffiaenUy  scparoied  «lMorption  lines  shows  for  ordinary  liL'ht 
traversing  it  |»n]lal  to  the  electric  linos  of  force  (without 
doablo  nfnotlOjl),  *  displacement  of  tb.Me  line^  without 
■9?™T?.7r".r'  ^'8^*  traversing  it  normuily  to  ihe  lines 
Of  force  (with  doablo  refraction)  it  shows  a  displacement  with 
•Ooompanying  separation.  In  tho  second  case  one  of  the 
oonanonents  of  the  separated  line  assumes  the  same  posiition 
U  tho  di!?placcd  line  in  the  first  case.  The  moat  general 
theory  gives  no  indication  with  regard  to  the  Hecond  com- 
ponent. Hut  a  verj-  plau.^ihle  special  formulation  implies 
thftt  the  second  component  luia  three  times  the  displacement 
ot  tnc  first.  All  the  displaocmonta  are  proportional  to  tbo 
square  of  the  effective  field  intensity.  Tho  prohabUity  of 
the  author's  theory  is  increii*ed  by  the  fact  th»t 


elementary  theory  of  tho  Zeeman  effeol,  by  an  obvlons 
extension  to  electnvoptics,  leads  to  exaotly  the  same  tesnlt 
f  """"O'  through  an  appUoation 

of  Euchhoff'a  ktw  to  the  inverse  ZMmaa  eilM  The 
aatbor  oTerhanU  the  whole  theonr,  and  anfvee  at  an 
«tunate  of  the  nugnitado  of  (ho  pbanooMiioD  loohad  for 
Even  in  the  ease  of  tiio  onaM  known  dwitrie  double  refraol 


sAAAMb^^—iTL  *iJ*  wou'd  not  exceed  the 

2W.<W0tbpaii  of  the  diataaoe  between  the  two  D  lines.   It  is 

StMSnT  ™       *  ^  *"»•»«*«» 

 {W;  VcMt.  dim.  <f  r         W«.  1,  MOl.] 

n'ireltu.Are-JAi^aiif^1a&6peaiontij  of  Dnddell's  recent 
MnpwwmoBte  in  tha  "tftOdng  aro  "  (see  m  Blectridan, 


Vol.  XLVI.,  Nos.  8  and  9.  OaoMnber,  190O),  T.  Snnoo 
has  made  a  nnmbar  of  advaaoM  in  tha  oonstraction  of  his  aro 
"radiophone,"  whidi  pconuHa  to  ptaea  wireless  telephony 
with  the  aid  of  light,  upon  a  bacds  of  praetioal  success.  lie 
baa  oonfimad  the  supposition,  advanoed  by  Brown,  that  the 
brt«Mftj«t  the  sound  is  in  direct  proportion  to  tho  intensity  of 
tbo  OUBiDt  npon  which  the  microphono  currents  arc  super- 
imnoaed.  This  is  no  doubt  dnc  to  tin:  fact  that  the  Joulean  heat 
is  directly  proportional  to  the  Kquare  of  the  current  strength, 
and  that  the  sounds  (  tnnnftting  from  the  flame  are  proiluoed 
by  variations  of  its  tei  .pumture.  The  author  uses  a  Schuckert 
projection  lamp  with  diiirrential  gear,  and  a  current  of 
li'i  amperes  Lo  l'O  amperes.  To  increase  the  distinctneea  of 
transfer,  tlie  cliatiyc  ol  resistance  of  the  itiicrophone  must  ba 
small.  Ad  a  reci  ivcr,  tho  a\ithoi>  uses  by  preference  a  selenium 
cell,  placed  in  tho  focus  of  a  search-light  mirror.  Expori- 
menta  were  eucccssful  with  diatanoea  of  20jd.,  bat  UlO 
author  expects  that  Hell'a  radiophone  Umii  of  iSOfd,  wQl 
soon  be  very  consideiaUj  exceeded. 

[H.  T  Si¥mr,  mjML  ZMMtr.,  Jaiiiiuy  96, 1901.] 


CoHiluciirity  of  Potiiire  l.i<jlit. — Tho  oeooRODOa  of  internal 
E.lf.F.8  in  a  gas  traversed  by  a  current  nudne  iti  generally 

rJnng,  impossible  to  calcolate  its  ccmdnflttn^  aOMnding  to 
asual  methods,  exoept  in  the  case  of  the  naatoatifled  poii- 
tiva  light  colnmn  of  eongideiaUelfl^.  For  in  that  portion 
of  yie  dlndiaiiM  flu  tnaavoaa  eondnetivlty  and  the  gradient 
are  eoBitaat  £»  ralatively  l«q|e  diatances,  from  which  we 
may  oooalnde  that  the  ni  ii  in  •  uniform  condition,  and 
posseseea  no  btanml  E.lf.F4i.  In  oaleolaUng  the  conduc- 
tivity it  should  be  borne  in  mind  that  it  varies  with  the  >  urrent 
density.  A  strong  current  means  a  high  degree  of  ioniaation, 
and  an  inerease  of  ioniaation,  which  means  un  increase  of 
conductivity,  may  go  D!i  until  all  the  molecule.'^  aro  ionised* 
J.  Stark  calculates  the  conductivity  A  from  the  formula 


AxlO' 


where  J  is  the  current  density,  and  «  and  !>  constants  of  which 
"  is  much  larger  than  h.  I  his  formula  impliai  thai  for  gnat 
donsities  A  increases  more  rapidly  than  j. 


.  hi  hiiproiywenl  IN  <Ar /(WoMt^^r.— A  remarkable  improve- 
ment may  be  brought  about  in  the  sensitiveness  of  the 
bolometer  by  placing  it  in  a  vaonnm.  F.  Knrlbanm  fbnnd 
that  half  the  beat  lost  by  a  black  boJonteter  is  radhrted  nwaj, 
while  the  other  half  is  lost  by  oonveotion,  and  the  *M*Mrtl<m 
ia  mgiigifaile.  Henoe,  by  plaofaig  it  In  •  vaonun,  the  rise  of 
temperatOM  doe  to  abflorptioii  ol  heal  ii  donUed,  and 
henoa  abo  the  elBeiancj  ia  donblea.  That  is  not  the 
only  adTaatafa,  Jbir  the  air  onrrenta  produced  by  the 
heotsd  bolometer,  which  produce  the  well-known  distnrb- 
auoea  ot  the  galvanometer  noodle,  are  also  done  away 
with.  When  tho  bolometer  is  not  black,  but  polished 
platinum,  the  advuntuL-i'  ir5  10  times  greater,  for  in  that  case 
the  loss  by  raiiifttion  i,  i:nly  about  .',,th  of  the  logs  by 
convection.  Th-  vaiMiuni  bolometer  Ih,  there  fori',  pi-ciiliarly 
fitted  for  the  meaiiiremeut  of  H..ntgen  ruy  intensities,  Muao 
polished  platinum  if  used  for  that  purpose.  Taken  together 
with  the  throttling  of  the  di.sturbances,  tiie  sensitiveness  of  the 
VOOld  bo  increa^  40  or  50  times. 


1.  PhyK  ZfUithr.,  .fuaaiyatb  IWL] 


Water-Tube  Boilers. — A.  course  of  five  lectures  on  water- 
tube  boilers  will  i  f  c;..  u  at  I'niversity  College,  (lower  stroet, 
on  Friday  evening's  during  March  by  Mr.  Leslie  Robertson. 
Application  for  .idmission  to  the  lecturen  must  be  made  to 
Prof.  T.  Hudson  lieiire  at  tlie  college,  and  the  fee  for  the 
course  is  KM.  fj  j.  To  a  lirmtv  l  number  of  engineer  appren- 
tices, pupils,  and  workmen  a  fee  of  2«.  6d.  onW  will  be 
charged.  The  ibit  laoton^  on  IfoBoh  lal.  will 
atSp^m. 
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THE  FOLHAH  MUNICIPAL  ELECTRIC  SUPPLY  WORKS. 


"Rr.sior,NTu,  Fi.vts  from  iiO  to  £.100  a  year,  fitted  with 
Ki.fU  THK  Liiiiii ,  lifis.  hot  wiiter,  miil  tho  M  .ht  SIohkhn  arran?c- 
ments  and  sunitary  applianc(  3-  Situate  in  Soi  th  Wkst 
Loxi>i>s,  witliin  easy  distance  of  tho  (  iiy  aud  Wksi  E.s[>. 
Excellent  rail  and  omnibus  service,  "  Ac,  Ac.  These  familiar 
irords  recur  to  one  on  vi^iiting  the  district  which  tho  combinod 
roftue  destructor  and  electricity  supply  works  of  the  I'  lilbam 
Horough  Council  are  lo  furnish  with  electrical  energy.  The 
neighbourhood  is  corcred  with  flats  of  all  sorts  and  kinds, 
(rotn  the  highly  aristocratic  ones,  in  close  proximitj  to  Hnr- 
lingham.'down  to  :he  modest  two-floor  terrace  house,  the  occu- 


Map  sHi"vrv'.  Pnrim.'S  Main*. 

panta  uf  whose  lower  floor  vie  with  the  more  pretentious 
"manaioDs"  of  "West  Kenrin^toD"  in  seeking  occupants 
for  their  Baited  of  rooms  up  in  tho  sky.  The  Boroogh 
covers  a  fairly  large  area,  lying  to  the  •oath-west  of  the 
dialKiot  ro^^Ued  by  the  Brompton  and  Kensiiigton  (formerly 
«lll6d  tlw  House-to-Hooae)  Electricity  Supply  Co,  and 
•iliading  u  far  as  the  Biver  TbMUf.  On  the  nortb-iraat  of 
PiJIign  is  Haouaeraimfh,  and  Ghalin  jiut  tooclMt  OM  portloB 
«D  Um  aMtam  booiiteiy. 

&l  tptto  of  ih«  htgt  namlMr  of  liali,  tbis  uoddb  of  larger 
ones',  which  oonatftott  Ibe  **  mtiitioDS  "  ifiMdlw  tketns  tit^t 
and  replete  with  all  fhe  oatward  signs  of  modflm  diriliBattOB 
that  could  be  desired  by  the  most  exacting  house  agents' 
circular,  are  yet  not  so  close  together  as  the  electric  light 
engineer  could  wish ;  for,  many  as  they  are,  they  havo  never- 
theless to  b«  parcelled  out  over  an  area  of  nearly  a  aq.  miles. 
MonoTW,  theaanuappliee  to  those  faithinl  and  nselnl  long- 


hour  cons.imrra  the  large  public  houses,  which  arc  num.  rous, 
but  of  ni-Ci'S.'iity  at  greater  distances  apart  than,  for  instance, 
in  a  provincial  town  of  tho  same  population  as  Fulham  ( nc.irly 
1'20,000).  Again,  the  "  .  iiHy  distance  of  the  Cily  and  West 
Knd  "  has  tho  Lffcct  of  reducing  tho  number  of  large  xhopa 
and  bu.'iine.s.-:  li:iii->»  to  .'i  inininium.  Tims  it  ia  that  the 
number  of  laupa  per  yard  of  mnin  is  small ;  and  since  the 
area  cannot  he  said  to  have  any  ili  litnte  i^nlreof  latnp  density, 
it  is  seen  that  there  were  several  reasons  in  favour  of  alter- 
nating-current distribution  as  against  a  supjdy  by  continuous 
and  uni  dirootionai  currents.  Alternating  current  has  been 
adopted  therefore,  and  ia  order  to  be  in  a  position  to  deal 
with  a  motor  load  in  an  efficient  manner,  a  two-phase  system 
has  been  chosen. 

Before  eotering  into  the  taohnioal  details  of  the  system, 
however,  a  few  historioal  notai  may  be  ofbteteat.  For  maaf 


yeon  the  qoettioo  ol  tiaMaiijmpitj  hmt  bean  HisBnwsil  by 
the  Vdbun  Vista^,  sad  lb*  diinrmeec  of  opbdon  on  ilw  fdi- 
jeot  l§m  «TCB  t^rm  iia»  to  eonsiderabls  Ualiaa  tad  hMttd 
debfttea  dwfing  the  laltiaHoti  and  progreai  of  Iko  Mdume.  No 

very  definite  step  was  taken,  however,  to  provide  a  ivnilif  Of 


oloctricity  until  May,  189-'),  when  a  cfMiunitti'e  was  appointed 
on  the  motion  of  Mr.  \\  •  H  S.iycr,  i'.  veteran  lui  i.J  i  r  the 
Vestry,  to  consider  the  desirability  of  obtaining  electric 
lighting  powers  with  the  idea  of  erecting  electricity  works  in 
coninnction  with  a  refuse  destructor.  Mr.  Tom  <>reen,  the 
I^tder  of  !the  Moderate  party,  was  elected  chairman  of 
the  oommittee,  and  devoted  much  time  and  attention  to 
the  duties  of  his  position,  which  ha  held  with  conspicuous 
success  till  the  vicissitudes  of  party  warfare  and  the  birth  of 
the  new  Falham  Borough  t'omwu  newesitated  the  appoint- 
msntol  >aewohainiian  inthe  aatcmn  of  1900.  Mr.IiaioUif 
Davies  wM  tiMB  eleoled  to  Ibia  iapoilMit  poaitioo»  irideh  be 
still  hoUta. 

In  ths  antoma  of  1896  tbe  comrnhtee  leeolvad  to  oUaia 

expert  advice  on  the  whole  subject,  and  Mr.  P.  H.  Ifedbaist 
VU8  appointed  to  report  on  the  matter  geaentUy.  Hie 
'  ~  ia  bis  nport  mra.  briefly,  tbst  a 
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combined  scheme  consisting  of  a  refuse  destructor,  electric 
lighting  works,  and  a  disinfector  would  be  a  commercial 
raocess,  and  that  an  initial  installation  should  be  put  down 
on  the  high-pressure  alternating  system  to  supply  tome 
15,000  8  o.p.  lamps.  The  Vestry,  therefore,  obtained  a  pro- 
visional order  in  the  summer  of  1^97,  and  soon  afterwards  a 
deputation  visited  various  towns  with  the  object  of  satis^ng 
the  Veetry  as  to  the  desirability  of  the  proponed  combined 
echenio. 

The  result  of  these  investigations  was  that  in  April,  1898, 
ilr.  Medhurst  was  instructed  to  prepare  the  necessary 
detailed  plans  and  specifications  for  a  combined  scheme  to  be 
erected  on  an  excellent  riverside  site  which  the  Vestry  had, 
with  commendable  foresight,  acquired  a  year  or  so  previously. 

In  view  of  the  growing  demand  throughout  the  country  for 
electric  hght  and  power  it  was  considered  desirable  to  increase 
the  capacity  of  the  station  beyond  that  originally  proposed, 
and  it  will  now,  exclusive  of  spare  plant,  supply  a  total  of 
^30,000  H  c.p.  lamps. 


that  the  consulting  engineer's  recommendation  was  set  wide 
and  the  present  contractors  ohoaen.  However,  all  has  pro- 
ceeded happily  with  the  carrying  ont  of  the  contracts,  and  the 
works  are  to  l>e  formally  opened  and  will  commenee  supply  on 
Thursday  next. 

Site. — The  generating  station  is  situated  on  a  site  in  the 
Townmead-road  (see  map),  having  an  area  of  about  4  acres 
and  a  frontage  to  the  Thames  of  870ft.,  protected  by  a  maasive 
quay-wall.  The  present  works  cover  bat  a  small  portion  of 
the  site,  and  there  is,  therefore,  ample  space  for  the  extensions 
which  will  no  doubt  be  necessary  at  no  distant  date. 

Buildings. — The  general  arrangement  of  the  buildings  ia 
illustrated  in  the  plan  opposite.  Externally  the  buildings  are  of 
rod  brick  with  relieving  bands  of  white  .Suffolk  briok.  The 
boiler  and  engine  rooms  stand  parallel  to  ooch  other  and  at 
right  angles  to  the  river,  the  otiioes  standing  between  the  end 
of  the  engine  room  and  the  river  wall.  The  ofiBces,  therefore, 
face  the  river,  and  comprise  the  following  apartments  on  the 
first  floor  : — Chief  engineer's  office,  assistant  engineer's  office, 


OmKAL  Viiw  or  uxi  .Sim  or  Ihiiuui  .iXD  Dmtmootor  Hot-'^t,  sh<>hinu  thk  ISacks  i>»  Foch  Uoilius,  <iKiii'r  or  Tmiu  UvmuoroK  Celu, 

Tipi-ina  rLATrom,  AND  l-Xx>»o»ittR. 


The  capital  outlay  amounts  to  over  £100,000,  and  the 
contracts  entered  into  are  as  follows  : — 

ISuilding*,  oomprinag  (le«lru<-lnr  houw,  engiiie-nktin,  offiixa, 
and  traoaf'inncr  <tluimh«r>,  ajao  k  imnW  buil'ling  for  public 

iliaiiifcctinK  purpoin  {K.  <l.  .Miiit«r,  WMt.min«t«r)    £22.970 

|{«fu>«  (Isfttructor,  *tr^Mnmi*iDg  pluit,  inclinad  rc«dw«y,  uxl 

chimiiay  thaft  lloitf*!!  Dntructur  Co.)   16  760 

Oeueming  pkat,  iiK-ludini;  ((^am  pipM,  coodtiuing  pUnt, 
□uiiM,  Ac,  &ad«|ipnratiiH  (or  tli«  above- mciitiijncd  diainfecLur 

buildins  ■  General  KlOLlric  Co.)   46,000 

Additinnal  ciiitracu  for  ihe  aupplf  of  cual-haiidling  plant,  aiid  tiwMro, 
well-MiikiciK,  <'xLra  fouodntioiM,  aod  esgtOMriiig  exp«uKa  iocrCMe  tli« 
total  to  i:iCi3,000. 

We  need  not  allude  here  at  length  to  the  dispute?  which 
took  place  before  the  final  award  of  the  contracts.  The  pro- 
ceedings of  the  Vestry  with  regar<l  to  the  electric  .supply 
•Kiheme  have  been  reported  fully  in  our  columns  from  time  to 
time.  It  will  be  remembered  that  at  first  another  Firm's  tender 
for  the  generating  plant  was  recommended  for  acceptance,  and 
it  was  only  after  repeated  discussions  and  communications 


chief  clerk's  oflice,  general  office,  attendants'  room,  a  lavatory 
and  bath  room.  There  is  also  a  testing  room  on  the  first 
floor  of  tnis  block,  and  on  its  ground  floor  there  are  stores,  a 
meter  testing  room,  workshops  for  light  work  and  repairs, 
the  water-softeniog  and  filtering  room  with  the  well-pamp 
driving  gear.  Bene«th  this  block  of  offices  is  also  the  pump 
room,  both  these  Utter  rooms  being  reached  from  the  engine 
room.  Access  to  the  offices  is  from  outside.  A  corridor 
leads  directly  from  the  offices  to  the  switchboard  gallery,  and 
a  window  in  the  assistant  engineer's  office  affords  a  complete 
view  of  the  engine  room. 

Destractor  House  and  Steam- Raising  Plant. — The  destructor 
and  boiler-house  is  a  lofty  building  HMt.  high  to  the  springing 
of  the  roof,  107ft.  in  length,  and  87ft.  wide.  It  contains  12 
destructor  cells  with  room  for  an  additional  four  cells.  The 
preeeot  cells  are  arranged  in  two  groups  of  six  each  on  either 
side  of  six  liabcock  and  Wilcox  boilers,  and  are  capable  of 
destroying  efficiently  120  tons  of  refuse  in  21  hours.  Over 
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the^  boiler-firing  floor,  and  extending  from  end  to  end  of  tlie 
building,  is  the  tipping  floor,  to  which  the  carts  are  brongbt 
for  the  purpose  of  discharging  their  loads  on  lo  the  tops  cf 
the  group  of  cells,  where  the  refuse  ia  fed  into  the  fumMee. 
Hie  tipping- UcMr  is  arranged  to  allow  of  the  storage  of  a 


mechanical  stoker?,  wliich  are  electrically  driven."^  An  open- 
ing behind  the  bridge  of  each  boiler  Uads  the  destructor  gases 
in,  the  flue  to  this  opening  being  provided  with  a  suitable 
damper  bo  that  the  boiler  maj  be  heated  at  will  from  the 
destructor  or  be  fed  with  coal.    Provision  has  also  been  made 


SlcnoH  OK  HioB-Si'iio  MrsaBAVi'Exoiyi. 


congiderablo  quantity  of  refuse  so  that  the  working  of  the 
plant  may  be  continued  without  interruption.  Access  to  the 
tipping  floor  is  obtained  by  lufims  of  an  inclined  roadway 
haWng  a  gradient  of  about  1  in  14,  at  the  foot  of  wliich  there 
is  a  weighbridge  and  bouse  where  an  account  will  be  kept  of 
the  weight  of  refuse  brought  in. 


FnosT  OF  TBI  lioii.UK,  siioins'.  u.si  DKsrnctTOB  Cm  IK  Ta« 

KoRCGBOI'illl. 

The  destructor  furnaces  are  of  the  standard  Ilorsfall  type, 
each  having  a  grate  area  of  30  eq.  ft.  The  boilers  are  of 
the  Babcock  and  Wilcox  water-tube  pattern,  each  having  a 
Leating  surface  of  1,281  sq.  ft.,  and  provided  with  Vicars 


for  firing  the  boiler.-^  by  hand  in  the  event  of  interruption  id 
the  working  of  the  mechanical  stoUers,  and  forced  draught 
induced  by  steam  jet8  has  been  applied  to  eacli  boiler. 
Kaoh  boiler  is  made  up  of  seven  sections  of  tubt'ii,  eacli  section 
being  composed  of  tight  tubes  in  height.  The  tubes  are  4in. 
in  diameter  by  isft.  long,  and  are  connected  at  the  ends  to 
tiie  well-known  continuous  staggered  headers,  the  tubes  being 
fast4-ned  in  them  by  being  expanded,  l-^ach  header  is  pro- 
vided with  hand-holes  placed  opposite  the  end  of  each  tube  to 
permit  of  cleaning,  and  removal  and  renewal  of  tubes.  The 
sections  of  tubes  are  connected  at  each  end  to  a  steam  and 
water  dram  48in.  diameter  and  '23ft.  long,  and  alone  end  with 
a  mud  drum  for  collecting  deposit.  The  boilers  are  con- 
structed for  a  daily  working  prcssnre  of  1001b.  per  Si^uore  inch. 

The  refuse  i.'«  fed  into  the  destructor  furnaces  through 
charging  openings  on  the  tops  of  the  blocks  of  cells,  as 
mentioned  above,  the  refuse  itself  closing  the  openings  when 
the  operation  of  charging  is  complete,  and  thus  obviating  the 
necessity  for  doors  on  the  tops  of  the  furnaces.  1-^ch  furnace 
is  provided  with  a  sloping  firebrick  hearth  on  which  the  refuse 
rests  before  being  drawn  forward  from  below  on  to  the  grate 
bars.  The  grate  bars  have  fine  spaces  between  them  and  are 
made  all  in  one  length,  so  that  there  ia  no  obstruction  to  the 
clinkering  tools  in  traversing  the  length  of  the  bars.  The 
furnace  crown  ia  composed  of  special  fire-resisting  blocks, 
Bpccially  mixed  and  burned,  capable  of  standing  not  only  higb 
temperatures,  but  rapid  changes  of  temperature.  At  the  sides 
of  the  furnaces,  and  extending  about  ''Sin.  above  the  grate  bars, 
are  cast-iron  side  boxes  through  which  the  whole  of  the  air 
for  combustion  is  passed.  These  boxes  serve  the  double  pur- 
pose of  beating  the  air  for  combuxtion,  and  at  the  same  time 
protecting  the  sides  of  the  furnaces  from  the  under- 
mining action  which  takes  place  with  brick  sides,  and  in 
caused  by  the  clinker  adhering  to  the  brick.  Kacb  of 
these  side  boxes  is  provided  with  a  vilve,  controlled  from  the 
front  of  the  fumacos,  and  openings  fur  the  delivery  of  the 
mixed  air  and  steam,  forming  tlie  blast,  into  the  ashpit 
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underneath  the  grate  bars.  The  air  for  the  blast  is  drawn 
from  above  the  charging  decks  of  the  fumacea,  through  largo 
hoods,  by  means  of  powerful  steam  blasts,  and  thus  ventila- 
tion of  the  upper  pnrt  of  the  destructor  house  is  assisted,  and 
any  smells  arising  from  the  refuse  on  the  deckn  are  partially 
drawn  off  and  passed  into  the  furnaces.  The  st«am  trumpets 
by  which  the  blast  is  promoted  arc  of  the  Ilorsiall  Company's 
special  construction,  with  flat  steam  jet  apparatus.  The 
blasts  force  the  air  into  longitudinal  air  passages  extending 
ander  the  furnaces  and  communicating  by  laeana  of  the  valves 
above  desoribed  with  the  side  air  boxes  of  the  furnaceo.  TUere 
is  a  single  outlet  for  the  products  of  combustion  from  each 
furnace,  plac«>d  in  the  crown  of  the  arch  at  the  front  of 
the  furnaces  in  such  a  manner  as  to  draw  oflf  the 
escaping  gases  over  the  hottest  part  of  the  fire,  thus 
cremating  them  before  they  leave  the  furnaces.  The  unburnt 
gases  which  have  been  given  off  by  the  refuse  drying  at  the 
Back  of  the  furnace  are  thus  subjected  to  a  temperature  of 
from  1,800'F.  to  2,000'F.  before  passing  away  to  the  Hues. 


I 

up  to  a  certain  point,  but  it  is,  of  coarse,  not  anticipated  that 
they  will  Bu£5oe  at  large  loads.  There  will  thus  be  consider- 
able consumption  of  coal  in  the  boiler  furnaces  and  a  coal-  I 
handling  plant  is  being  put  down.  The  coal  will  be  brought 
to  the  station  by  water,  and  will  be  raised  from  the  lighters  ^ 
alongside  the  quay  by  a  steam  crane  fitted  with  a  Hone's 
patent  grab.  It  will  then  be  dropped  into  an  Ingrey  weighing 
machine,  which  automatically  weighs,  records  and  discliarges 
tho  loads  and  adds  up  the  successive  quantities  passing  through 
the  machine.  After  being  discharged  from  the  shoot  of  the 
weighing  machine  the  coal  is  conveyed  to  tho  top  of  tho  bunker 
by  an  electrically-driven  elevator  (supplieil  by  Messrs.  Barry, 
Henry  &  Co.),  whence  it  is  deposited  in  different  parts  of  the 
bunker  through  shoots. 

Thn  clinker  is  drawn  from  the  furnaces  into  iron  skip* 
carried  on  an  overhead  railway  by  which  it  is  conveyed  to  the 
wharf  alongside  the  river.  Two  Green  economisers,  each 
having  a  heating  surface  of  1,920  sq.  (t.  are  erected  betwoen 
the  boilers,  and  there  is  a  dust-catober  near  the  chimney. 


KxiiTES  .'<cn.   (The  l>v>r  at  tbe  euil  of  the  (i*ller]r  K-m1<  to  Uie  li-iUer  aud  licstrueU>r  Huuie.} 


The  exhaust  openings  from  the  fumacea  lead  into  flues,  which 
in  turn  open  into  a  main  Hue  running  the  whole  length  of 
both  blocks  of  cells  and  the  battery  of  boilers  between  them, 
the  flue  being  on  ground  level  under  the  blocks  of  cells,  but 
below  ground  level  under  tho  boilers.  The  furnaces  are  pro- 
vided wiUi  massive  steel  buck  stays  and  tie  bolts,  and  with 
cast-iron  cleaning  and  clinker  doors,  the  latter  b«ing  lined 
with  firebrick.  The  clinker  doorw  are  of  the  balanwS  type, 
and  are  so  arranged  as  to  open  the  whole  width  of  the  furnaces 
at  once.  Branch  flues  with  dampers  are  provided  from  the 
main  flue  to  lead  the  gases  into  the  furnuct^s  of  the  boilers, 
and  also  by  pass  flues,  by  means  of  which  the  hot  gases  can 
be  led  past  the  boilers  to  the  chimney.  The  dampers  in  the 
hottest  parts  of  these  latter  are  swivel  dampers  of  a  special 
design,  being  kept  cool  bv  moans  of  water  circulation. 

The  destructor  gases  alone  will  be  able  to  furni!<h  sufficient 
steam  to  maintain  the  boiler  pressure  at  IGOlb.  per  square  inch 


A  by-pass  is  provided  to  carry  the  gases  to  the  dust-catcher 
directly,  when  it  is  not  desired  to  employ  them  for  heating  tho 
boilers.  The  dust-oatcber  is  a  large  circular  brick  chamber 
lined  with  firebrick,  with  a  domed  roof  of  the  same  materiab. 
It  is  partly  seen  on  the  citrome  right  of  our  larger  illustration 
of  the  destructor  house.  The  structure  is  strengthened  by 
massive  iron  rings  and  buck-stays,  and  is  so  constructed  as  to 
cause  the  gases  to  swirl  round  rapidly  withiu  it  in  such  a  way 
as  to  throw  off  the  dust  which  they  carry  along  with  them  by 
centrifugal  force.  Cleaning  doorn  are  provided  for  tho  removad 
of  the  dust  at  any  time  without  stopping  the  fumooes. 

The  chimney,  which  was  also  built  by  the  Horsfall 
Destructor  Co.,  has  a  height  of  100ft.,  and  an  internal 
diameter  of  Uft.  It  is  octagonal  is  form,  and  is  lined 
throughout  with  firebrick. 

It  is  estimated  that  the  amount  of  refuse  passed  through 
the  destructor  per  annum  will  be  approximately  40,000  tons. 
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aad  ite  ealorlBc  value  ia  plaoed  at  one-twentUth  tint  of  good 
■li«B  oo«L  Tbm  fioioagii  OoaBoii  fluiatoM  •xgoots  to  mtb 
flie  eort  of  3,000  (ow  of  eod  per  ftninniit. 

Pipework  and  Water  Supply. — The  sjHtem  of  steam  pipes 
CGOsuttt  ol  a  Dm.  dii^mQUir  riug  main,  with  a  branch  to  aaeh 
steam  alternator,  at  l  uumUjiq'  ring  maia  of  '.i^iu.  diameter, 
which  supplies  the  thre«  exciter  engines  and  feed  pumps. 
The  steam  pipes  are  of  lapnelded  steel  with  mild  steel  llanges 
and  are  supported  on  roller  bearers.  Provision  has  beeu  made 
for  expansion  by  the  adoption  ot  copper  bends,  and  Uie  range 
is  drained  by  means  of  six  separators  of  Holden  and  Brooke's 
mannfaotore,  which  are  oonneoted  to  steam  traps  disofaugiag 
to  the  feed-water  tank,  the  traps  being  fittad  with  Hmt-Wf 
cocks  and  by-paases  to  allow  of  impeetioo.  Tb»  tatln 
exhaust  pipe  is  of  cast-iron,  24in.  in  diameter. 

The  exhaust  steam  from  the  exciter  engines  is  taken  by 
«Mt-iraB jifes  Gin.  in  diaaatar  to  «  RajUfn  fMd-mtir  bMler 
■Itaitafl  m  the  pump-roook  to  wbieb  ibe  wthttnt  Iroai  flu 
iioi  lurqpi  k  alio  M,  tlia  hMlW  Iwini;  arranged  with  a  hj- 
pMito«llow  thotogkieito  cdMniflt directly  to  the  atmosphere 
whndiiiJsdMlMd. 

ffim  mtv  it  used  fbr  eoadeosing  purpose,  but  it  was  not 
oonmbred  suitable  for  boiler  feed.  An  arteaian  well  ■w&p, 
thertflDre,  sunk  to  a  depth  of  600tt.  (the  %York  bein^  carried 
out  under  u  Bepiirate  contract  by  Messrs.  A.  C.  Potter  A  Or).). 
At  this  depth  it  remihes  the  chalk.  TIiIh  well  supplies  all 
water  required  for  the  boilers,  but  there  are  the  town  mains 
in  addition  aa  a  stand-by.  The  well-bore  is  uniform  through- 
out with  a  diameter  of  Oifai.,  and  i»  Uud  wUh  iteel  tabM  to 
a  deptb  of  mam  BOOft. 

The  pump  barrel  is  7^in.  diameter,  and  is  placed  at  a  depth 
of  166fi  from  the  Kurface  with  .SOft.  of  .'Auction  pipe,  the  stiil 
water  IhvcI  being  104(t.  from  the  surface. 

The  pump  is  driven  through  spur  gearing  by  an  E.O.C. 
1 4  u.H.p.  motor.  The  water,  whether  taken  from  the  well  or 
town  nmrn?,  will  be  softened  by  the  apparatus  dawpibed 
beloM,  and  led  to  an  tuderground  reserroii-  in  ooDaeetkm 
with  the  Utter,  having  a  capacity  of  3S,000  gallons.  Thence 
it  llowi  by  ganitf  to  ue  feed  tank  in  tha  pon^room.  Tliere 
is  also  a  direct  connectim  between  tlM  town  mains  and  feed 
tank  to  meet  emergendea.  Two  verikol  Weir  pumpe  are 
inatalled  for  boiler  feed  pupooei,  eieib  F<mp  being  oasaUa  of 
daUvering  4,000  gaUooa  aa  Imwf.  A  dqpKoate  ajirtein  of  laed 
pipes  bu  bean  amaged.  Am  intac|Mriiw  n  one  eaea  tbraqgh 
the'  feed  water  heater,  and  then  the  two  eaonomisen  m 
pwMel  or  through  the  eoonomisers  alone,  and  in  the  other 
ooea  diieet  to  the  boilers.  The  feed  pipes  are  of  wrought- 
iron,  3{in.  diametac,  vttb  he*<y  oiatflMigee owd  aoppar  bndi 
to  the  boilers. 

Water-Softeoing  Process.— The  water^vltniiig  plant  above 
refoxed  to  tnate  tba  water  bv  Olarb'f  nHMaH  eanied  oat  on 
the  "  AiUai"  qreton.  nuned  alter  tlio  inmrtor.  W.  0. 
Aftina.  vboMbr  •  ovliin  qataUfytt  eavatio  Ubm  is  added 
to  the  wnler,  mned  wttb  ft,  ran  into  laiga  tanks,  whan  the 
ebllk  ii  precipitated,  and  finally  filtered.  The  plant  is 
WpoUe  of  dealing  with  8,000  to  10,000  gallons  of  water  per 
hour.  The  guarantee  requirca  that  any  intelligent  workman 
oan  operate  the  pUnt,  and  that  water  with  l.'i  or  less  degrees 
of  hardness?  must  be  softened  so  that  the  hardneas  is  reduced 
to  la&s  than  one  half  grain  of  carbonate  of  lime  per  gallon  if 
required.  The  plant,  whose  arrangement  il^Uuietntod  on 
p.  618,  consists  of  the  following  part^  : — 

1.  A  lime  slaking,  straining  and  storing  macbinfli* 

2.  A  cylinder  in  wfaioh  lime  water  i«  limned. 

3.  A  "miw,"  being  »  dudtow  trani^  fitted  with  baffle 
plates. 

4.  A  oisteen  in  wUoh  fbo  aotaat  iollening  tolM  plaae. 
«.  Aflltcr. 

Tbe  method  of  working  ia  aa  follows :  The  lime  is  deli- 
vered directly  into  a  hopper,  which  forms  part  of  the  liine- 
alaldog  machine.    The  machine  is  set  in  motion,  and  in  a 

few  hours  suiTicient  lime  to  last  three  weeks  is  automatically 
reduced  to  the  form  of  cream  of  lime,  and  stored  in  a  mill 
under  the  hopper.  This  mill  ia  fitted  with  stirring  arms  and 
a  self-cleaning  strainer ;  about  once  a  day  the  cream  of  lime 


is  stirred,  and  a  certain  ^pnatUgr  pumped  into  the  lime  water 
cylinder.  A  jet  of  water  ta  admitted  at  (be  bottom  of 
this  cyllndar,  and  paaiai  oat  at  the  top  aa  a  aata- 
rated  solutfoii  of  lUna  wMr.  It  ia  then  eowtootad  to 
the  miser,  nAeea  il  if  jolaod  hj  dm  head  wate.  Thaaa 
atetwoapanaUr  oooatnioied  Mgdating  tah«a  If  wldali  aoj 
darired  quantity  of  hard  water  and  the  ooneot  peoportiaiB  of 
lime  water  can  bo  adjusted,  aod  both  supplies  can  be  turned 
on  or  off  without  Interfering  with  the  other.  Whilst  flowing 
through  the  mixer,  the  lime  water  and  hard  water  mix  auto- 
matically in  a  few  seconds,  and  the  vater  is  delivered  into 
lliL  jfie'ning  oiatcrn,  which  is  always  fall,  and  where  water  U 
always  flowing  through.  It  i»  during  this  period  that  tho 
actual  softening  takes  place,  which  may  be  described  thus  : — 
Cbalk  is  dissolved  in  water  by  carbonic  acid  gas,  forming- 
bicarbonate  of  lime.  When  ({uick  lime  is  added  the  gaa 
releases  the  clialk,  which,  together  with  the  limo,  is  precipi- 
tated. The  chalk  being  no  longer  in  solution,  the  water  ia 
now  soft,  but  excessively  lurbid  owing  to  the  deposit.  Tbia  ia 
removed  by  filtration. 

The  filter  consists  of  a  series  of  hollow  discs  covered  vrith 
cotton  filter  cloth.  The  diacs  are  secured  to  ahollowcentre  tube, 
and  the  tube  and  discs  mounted  inja  oistem.  The  water  isadmitted 
to  the  cistern,  filters  through  the  cloth,  leaving  the  deposit  on 
the  oataidei  paaaea  inmde  the  hollow  discs  to  the  centre  tnbe, 
and  fa  ddnwad  outside  the  cistern.  When  cleaning  ii 
neceaMjTi  BBoally  onea  »  daj,  tba  diaoa  and  tabe  ace  mohrad 
by  maaaa  of  gearing  pcotided  for  tbia  pnipoae,  jeto  of  water 
j/Uj  on  flwdiMa,  ena  the  dapoaik  wbieb  hae  been  amated  i» 
waebad  otTIn  a  fiw  minntaa,  paaaai  down  a  waata  pipe,  and 
filtering  oan  be  resumed.  The  advatttagM  Moai  lltto 
system  of  filtering  are  that  the  flltaiiag  mafinm  fa  aheap, 
is  arranged  vertically,  and  takes  Op  Uttfa  fOOm,  aod  fa  ■eaiuly 
deaneii  by  mechanical  meaoit. 

EBgine-Boom  Plant — The  engine  room  is  110ft.  long,  l'2ft. 
wide,  and  SOft.  in  height  to  the  springing  of  the  roof.  The 
walls  are  entirely  laeed  with  white  glazed  bricks,  relieved 
by  bands  and  string  courses  of  salt  glazed  bricks.  The  floor 
is  paved  with  mosaic  work,  with  hand- laid  borders.  A  spaoial 
feature  of  the  nam  fa  the  abseooe  of  all  pipe  work,  this  Ming- 
arranged  under  the  floor  level.  A  gallery  runs  round  tw^ 
aidea  al  tha  mam,  and  eaciiei  the  main  awitdbboaidi  aod  ft 
awitebboMdatteaAnt'sofllea.  Spaoafa  hftatonaeedaffto 
room  foi  aa  extensian  engine  and  dpamo.  Two  antBBWMto 
the  destructor  house  are  provided  bom  iSb»  tagfaie  mom,  ooo 
from  the  gallery  and  one  from  the  floor,  and  theae  will  be 
carefully  protected  by  double  doors  and  gUxed  sereens,  with 
the  object  of  keeping  out  dust. 

The  steam  alternators  are  three  in  number,  each  'sot  cm- 
siating  of  a  two  phase  generator  of  the  flywheel  type  couj^led 
diroctlv  ii>  ft  horizontal  componnd  condensing  ongia«.  The 
engin-^  nr,  of  the  slow  aj>eed  Corhss  type  made  by  Messrs. 
J.  iluhfriivi'  iV  Rons,  ftnd  each  is  designed  for  l.^iO  u  h. p.  when 
suppljC'.  wi;l:  -i.-ain  a  i  rrtHoure  of  1301b.  per  square  inch  at 
the  engiot'  stop  val\ti  and  a  vacuum  of  2-Jiu.  of  mercury  in  the 
exhaust  pipe,  the  go^  emor  being  specified  to  control  the  speed 
within  a  per  cent,  from  no  load  to  fall  load,  and  to  be  adjust- 
able  whilst  naniag  to  wy  Uw  apsed  t  par  aemt  aboot  tha 
mean  speed. 

The  H.P.  and  L  i',  cylinders  arc  of  17in.  and  3Sin.  fiameter 
rsspeotively,  with  a  stroke  of  tift.  6in.,  and  the  englQes  runjat 
9d-7  revs,  per  min.  The  cylinders  are  all  fitted  with  Messrs. 
Mnsgrave's  usual  Corliss  valves  and  valve  gear,  the  steam 
valves  of  the  H.P.  cylinder  being  controlled  diiaol  team  tiia 
govaoMv.  while  iha  vahaa  of  tba  L.P.  lyliadeia  an  amaged 
to  bo  legolated  by  band.  AU  fba  Oodfai  valtaa  am  donoto 

The  One  two-phaae  genamtom  an  of  tha  waU-known 

Oerlikon  design,  but  were  oonatroeted  by  tbaOwierel  EUatdo 
Co.  at  their  Manchester  works.   Each  generator  fa  aapaUa  of 

giving  a  HurtiJiJ  output  of  H 00k w.,  each  of  the  two  sets  of 
coils  king  capi»ble  of  giviDg  150kw.  at  all  E.M.F.s  from 
I2,f500  to  8,000  volt.1  at  the  terminals  of  th<^  machines.  The 
machines  will  also  run  continuously  for  two  hours  overloaded 
at  330k w.  The  speed,  as  already  aMadifa  98-7  Mm.  permiB» 
and  the  frequency        per  sac. 


Digitized  by  Google 


618 


KLlGfEBlCIAll.  FB^UABT  15.  1901. 


M  «MK7  alOfM  !o  tbe  flywhed  whm  ranning  at  its 

 id  MMia  1,800,000  loot  wraads.  The  field -mugnat  polos, 

nidi  ttMir  wiadinga,  aro  fixed  on  the  periphery  of  the  fly- 


The  poles  are  laminated,  rivetted  together,  and  fixed 
(0  the  flyvbeel  rim  by  means  of  steel  wedges,  the  latter  being 
securely  fsatened  to  th3  flywheel  by  stroog  bolts  p&asiag 
through  its  rim.  There  are  f>i  laniinated  poles  on  each  fly- 
wbe<-l,  wcniid  with  renin;!  cnppcT  wire,  the  exciting  carront 
being  brougbl  to  tbetu  through  two  slip  rin^.s.    The  diameter 


CMtaMdwaaidy  In  tbe  ilota  Iff  meaiNoCitnn|[tta*ira4gM. 
In  onf  flgOM  giving  a  gMMnl  view  of  tliO  oiipiM  looa,  11m 
upper  seotions  only  of  tho  ihteldi  ooveriog  we  oai  of  tbe 

windings  are  in  plaoe.  The  two  aeries  of  windings  are  qrite 
indepandsnt.  and  their  four  ends  are  brought  oat  to  termioatt 
from  which  the  current  is  carried  t}  the  switchboard. 

There  are  three  continuoas-carrent  dynatnoj,  which  were 

also  mii'ltf  by  thci  (luuui-il  SMoctriC  Co.,  for  exciting  and  light 
and  power  supply  in  and  about  the  workd.    Each  is  capable 


Gbxebal  AaaAxeumt  ov  W^raa'Sotniian  Tujn,  Flax  *so  Euvahok 


«Ter  the  polei  it  iboat  14A.  The  awemty  ounnt  for 
exciting  tbe  UU  ooOi  is  oUeiaei  faoniha  oontlBaMMaitent 

dynamos  driven  by  high-epeefl  Wjrimi 

On  the  inner  cironmference  o(  UM  alilfaMlUf 'ftnuttOM  are 

spaced  2.'>6  slots,  which  carry  tbe  copper  windings.  These 
windings  arc  arraugeil  to  form  two  circuits,  one  for  each 

l  iiase.  The  wiiiJinga  of  the  one  circuit  have  straight  enia, 
whilnt  tho3o  for  the  other  circuit  have  bent  ends,  as  is  the 
usual  praclira.  The  insulfttion  l)i!twe»;n  the  coils  and  the  iron 
frame  is  efficiently  effected  by  mica  tabes,  the  ooila  being 


of  giving  m  oni^l  of  600  uuftm  at  100  to  110  volts 
Oit  ■  apera  of  460  levs.  per  min^  Mdl  it  dirootly  oonpled 
(on  one  bedplate)  to  a  high-apeod  oBdoMl  oompMod 

engine  of  Messrs.  Musgrave's  make. 

Theae  engines  are  almost,  if  not  quite,  tbe  first  fast-speed 
engines  of  thi3  pattern  Rupplied  by  Messrs.  Musgravo  for 

dynamo  drivini:;,  Tho  cylinleri  \rc  Oin.  and  14in.  diameter 
rospootivoly,  Hiri.  s'.rake,  run  at  4  50  rev.^.  per  min.  and  work 
nor.  i^jnileniin^.  A?  seen  io  our  Boctional  viaw,  the  engine  i.9  of 
tbe  enclosed  side-by-side  type,  and  is  provided  with  large  oU- 
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tight  doors.  The  cylinders  are  mounted  od  the  top  of  the 
etandard,  and  are  fitted  with  piston  valvea  as  seon,  tlie  high 
pressure  valve  being  controlled  by  a  throttle  governor  on  the 
Pickering  principla  The  high  emd  low-pressure  cylinders  are 
icsde  in  one  casting,  with  the  receiver  caul  on  in  the  form  of  a 
belt.  Separate  liners  arc  forced  into  the  cylinder  barrels  and 
valve  cbambors.  SepArat«  eccentrics  are  used  for  woricing 
the  valvea  so  that  each  valve  can  be  adjusted  by  its  own 
eccentric.  The  piston  rods  are  forged  with  the  sockets,  and 
DO  «crew  or  cotter  ia  needed  for  securing  them. 

The  crank  shaft  and  cranks  are  of  Siemens  steel  forged  in 
one  piece,  the  cranks  being  placed  at  right  angles  and 
balanced,  and  the  crank  shaft  pedestals  are  cast  with  the 
foundation-plate  and  fitted  with  bell  metal  steps  lined  with 
white  anti-biction  metal.  A  system  of  forced  lubrication  is 
employed,  and  all  the  working  parts  are  lubricated  by  this 
system  without  moving  joints.  The  engine  ia  fitted  with  all 
the  usual  drain  tap  pipes,  relief  valves,  sight  feed  lubricator, 
water  catcher,  and  stop  valve.  As  on  the  larger  engines,  the 
cylinders  are  covered  with  planished  steel  casings. 
'  The  dynamos,  either  of  which  are  largo  enough  to  supply 
the  exciting  current  necessary  for  all  three  alternators,  are 
ehunt-wound,  having  four  poles  with  cast-steel  yokes,  whilst 
the  armatures  are  of  the  slotted  type  with  former-wound  coils 

S laced  in  the  slots.  The  commutator  is  built  up  of  hard- 
rawn  copper,  and  is  fitted  with  carbon  brushes,  and  the 
machine  is  built  to  conform  with  the  usual  specification  as  to 
temperature  and  fixed  position  of  brushes. 

Arc-Lighting  Plant. — There  are  two  aro-lighling  circuits, 
shown  o  and  •  on  the  map,  with  48  or  44  lights  on  each  circuit. 
These  are  supplied  by  three  Ferranti  rectifiers  of  the  standard 
SO-ligbt  pattern,  which  are  placed  in  one  corner  of  the  engine 
room  under  the  stairway.  There  is  space  for  a  fourth,  although 
at  present  one  of  the  three  is  a  stand-by.  The  switchboard  m 
connection  with  these  is  of  the  usual  type  constructed  by 
Messrs.  Ferranti  for  this  purpote,  and  it  la  fixed  on  the  wail 
beside  the  reotifiers.  It  is  arranged  for  three  circuits  any  one 
of  which  can  bo  fed  from  any  one  of  the  rectifiers. 

Crane. — .\  15-ton  overhead  crane  traveraee  the  engioe  room 
from  end  to  end. 

Condensing  Plant  The  three  steam  alternators  are  fitted 

with  Kiirting  ejector  condensers  placed  partly  above  the  engine 
room  floor  level  and  partly  in  the  pipe  trench.  A  branoli  is 
run  from  each  condenser  to  the  main  exhaust  pipe,  in  which 
ia  fixed  a  lilako  and  Knowles  automatic  exhaust  valve  to 
enable  the  steam  to  reiicli  the  atmosphere  in  case  of  any 
failure  of  the  condensing  plant.  Each  condenser  is  ret]uired 
to  give  a  vacuum  of  24in.  of  mercury  when  dealing  with 
10,0001b.  o(  ateum  per  hour.  The  condensers  are  aupplied 
with  water  from  a  large  tank,  placed  on  the  roof  of  the  pump 
room,  and  kept  filled  by  three  motor-driven  ooutrifugal  pumps  of 
18  11.11. p.  eacli,  running  at  1,200  revs,  per  min.,  the  motors 
being  of  the  General  Electric  Co.'a  make.  These  pumps  are 
placed  ui  the  pump  room,  and  are  each  capable  of  delivering 
3y,000  gallons  of  water  per  hour  with  a  total  lift  of  48ft.  at 
low  tide. 

The  supply  pipo  to  the  oondcnsers  is  14in.  diameter,  and  is 
carried  on  brackets  fixed  to  the  wall  of  the  destructor-boaso 
with  9in.  diameter  branches  to  each  condenser.  The  water 
returns  to  the  river  through  cast-iron  pipes  discharging  over 
a  concrete  apron  on  the  foreshore.  The  condensing  water  is 
drawn  from  a  closed  sump  made  of  piles  on  the  forei>hore,  but 
as  water  could  not  be  obtained  from  this  sump  at  all  states  of 
the  tide,  a  line  of  24in.  cant-iron  pipes  was  run  out  into  the 
river  for  a  distance  of  170ft.  These  pipee  have  spherical 
joints  to  allow  of  some  slight  play  and  terminat«  in  a  cast- 
iron  iump  which  ia  alwaya  submerged. 

In  order  to  clean  this  second  sump  and  its  line  of  pipes  of 
the  river  mud  which  ia  expected  to  collect  in  it,  arrangcmenta 
have  been  made  for  discharging  the  contents  of  the  overhead 
tank  already  referred  to  into  the  pipes,  when  required.  It  is 
anticipated  that  the  powerful  tlusb  that  will  thus  be  obtained 
viU  have  the  desired  effect. 

Main  Switchboards.— The  high-pressure  switchboard  for 
controlling  the  8,000-volt  two-phase  currents  is  of  Meesra. 


Ferranti's  atandurd  pattern,  and  is  placed  in  the  gallery  10ft. 
above  the  eogine  room,  as  seen  in  one  of  our  iUustrations. 
It  conaistg  of  IG  panels,  providing  for  the  six  circuits  of  the 
three  two-phase  alternators,  two  rectifier  circuits,  and  the 
testing  circuit,  and  there  ia  one  spare  panel.  The  controlling 
gear  for  the  alternators  is  fixed  below  board  on  the  regulat- 
ing table,  the  altornatorn  are  regulated  by  open  type  rheo- 
stats in  series  with  the  field.  The  present  exciter  Itoard  is 
only  a  temporary  one,  and  the  General  KUctric  Co.  is 
replacing  it  with  one  of  its  newest  design.  Regulation  of 
the  exciter  fields  will  take  place  at  this  board,  from  which 
also  the  light  and  power  circuits  of  the  works  are  to  be  con- 
trolled. In  connection  with  the  hipjb- pressure  board,  a  Ferranti 
plug  testing  box  has  been  fitted,  from  which  leads  are  run  to 
the  inatmment  room.  I'lngs  can  be  inserted  in  the  box  and 
connected  to  any  panel  on  the  high- pressure  board  for  making 
insulation  teats.  There  are  three  Ferranti  wattmeter  panels, 
one  for  each  alternator.  Two  wattmeters  are  fixed  on  each, 
with  cut-outa,  transformers  and  fuses,  there  being  one  record- 
ing wattmeter  in  each  phase.  Kelvin  iuatruments  arc  employed 
on  the  switchboard:?. 


Tiir.  FiRB,\.xTi  Kei^ikiiri'. 


One  terminal  of  each  pha-^e  ia  permanently  earthed  to  the- 
earth  bar  of  the  switchboard  in  the  usual  manner,  and  of 
course  the  switch  and  fuse  connections  are  all  on  one  pole 
only.  The  syncbroniaing  contact  i.s  made  in  oonnet'tion  with 
one  phase  only  of  each  alternator,  the  handles  of  the  two 
switches  of  each  alternator  being  joined  by  a  cross-piece. 

All  the  principal  connections  between  the  machines  and  the 
switchboards  run  beneath  the  floor,  and  are  of  rubber 
insulated  cable  which,  in  the  case  of  high -pressure  mains,  is 
also  lead-covered. 

Mains  and  Sub-Stations.— The  two-phase  hi^^b -pressure 
current  is  lead  by  means  of  pairs  of  concentric  lead-covered 
cables  to  five  atatlona.  Here  it  ia  transformed  down  to 
2U0  volts  each  phase  in  stationary  transformers  and  distri- 
buted at  that  pressure  to  the  consumers.  In  the  low-pressure 
cables,  the  phases  are  also  kept  apart,  and  one  employed 
on  each  side  of  the  street  If  a  motcir  is  required,  a 
service  line  is  rim  across  the  street  and  both  phases  are 
brought  in.  The  high-pressure  feeders,  running  in  pairs  of 
concentric  cables  whose  outers  are  earthed  at  the  station 
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switchboard,  may  be  traced  out  on  the  map  as  follows  : 
A  7/14  feeder  runs  to  Munster-road,  where  it  divides, 
7/16  cables  being  "  swallow-tailed  "  off  at  either  side  to 
the  aub-stations  1  and  2.  To  No.  3  sub-station  there  ia  a 
1,15  feeder,  conaiating,  as  in  aU  cases,  of  a  pair  of  concentric 
cable:),  and  to  No.  4  a  7, 14  feeder.  The  latter  is  tapped  to 
supply  Xo.  5  sub-station.  To  avoid  confasion  in  the  map, 
owing  to  the  small  scale,  the  course  of  the  feeders  is  merely 
shown  by  one  dotted  line  whether  one  or  more  feeder  runs 
down  the  street ;  but  the  above  explanation  makes  the 
arrangement  quite  clear.  Streets  in  which  there  are  dis- 
tributors are  shaded,  and  it  is  seen  that  there  are  no 
distribators  in  close  proximity  to  the  works.  The  arc-lighting 
circuits,  which  are  independent,  have  already  been  referred  to. 

All  the  cables  have  been  sapplied  and  laid  by  the  Hritish 
Insulated  Wire  Co.,  and  they  arc  lead-covered  and  drawn  into 
Doulton  ducts  nnder  the  footpaths  and  into  cast-iron  pipes 
where  under  roadway.s.  At  road  crossings,  however,  wrought- 
iron  pipes  embedded  in  concrete  have  been  ased,  special 
reducmg  pieces  of  Doulton  ware  being  employed  for  gradually 
changing  the  shape  of  the  way  from  the  square  to  the 
round  form.  B.I.W.  service  and  network  boxoa  are  made 
use  of,  the  type  with  brass  sleoves  for  plumbing  to  the  lead 
of  the  cable  having  been  chosen.  The  boxes  are  filled  up 
with  compound.  Spare  ducts  have  been  provided  liberally  for 
fatote  extensions. 


JoiiNtOM  AND  I'niLurs  Hiaii-rni^-i  Rr:  Svmtvh  KMri.oriD  in 

Scb-Stations. 


There  are  at  present  five  sub-stations,  each  of  which  con- 
tains two  50k w.  transformers,  one  for  each  phase.  Messrs. 
Johnson  and  Phillips  have  supplied  the  transformers  and  liuilt 
and  equipped  the  sub  stations.  The  switching  arreingements,  as 
well  OS  the  transformers,  are  placed  in  watertight  casea,  all 
iron  work  is  earthed,  and  a  Cardew  earthing  device  fitted  to 
«aoh  transformer.  Due  provision  haa  been  made  for  ventilating 
the  sub-stations,  which  are  lighted  with  incandescent  lamps 
supplied  off  the  low-pressure  bars  in  the  switch-boxes.  The 
chambers  themselves  are  well  designed  and  arc  sullicicntly 
largo  for  their  pair  of  transformers.  Being  lined  throughout 
with  white  gkzed  bricks  they  present  a  clean  and  wholesome 
appearance. 

We  give  an  illustration  of  one  of  the  high-pressure  switches. 
The  box  itself  ia  of  cast-iron  lined  with  mioanite.  The  high- 
pressure  concentric  feeder  enters  through  the  lower  right-hand 
gland,  the  outer  conductor  being  connected  to  the  upper  right- 
hand  switch  contact  and  the  inner  to  the  corroeponding 
contact  on  the  extreme  left.  The  connection  to  the  trans 
formers  enter  through  the  smaller  glands  on  the  top.  On 
turning  the  handle  fitted  to  a  spindle  coming  through  the 
bottom  of  the  ho\  the  cross-bar  making  the  two  contacts  draws 
away  sharply.  The  brake  of  the  switch  itself  appears  small, 
but  is  said  to  be  effective.    The  cross-bar  carries  the  fuses,  | 


which  are  contained  in  ebonite  reels  fitting  into  spring 
contacts  on  the  bar. 

The  low-pressure  box  has  glazed  doors,  the  fittings  consist- 
ing of  a  pair  of  'bus  bars  mounted  on  a  marble  base.  The 
cables  enter  through  glands,  and  the  connections  are  made 
through  convenient  switch-fuses  with  substantial  stoneware 
handles. 

Street  Lamps. — The  public  lighting  is  by  60 'arc  lamps, 
carried  on  poets  of  ornamental  design,  bearing  the  borough 
arms,  and  run  in  two  circuits  of  abont  half  the  number  on  each. 
The  lamps  are  12-ampere  82 -hour  double  carbon  lamps  of  the 
General  Electric  Co.  (Ltd.)  standard  type,  fixed  about  25ft. 
from  the  ground.  Brackets  are  also  provided  on  each  post 
for  two  .32  c  p.  incandescent  lamps,  which  are  automatioally 
switched  on  by  Edmunds'  switches  when  the  arc  lamps  are 
switched  off  or  fail. 

Station  Lighting. — This  has  been  carried  out  by  Measrs.  T. 
L.  HoUyar,  a  local  wiring  firm.  Exoept  in  the  offices,  the 
cables  are  carried  in  watertight  "  Simplex  "  steel  conduits. 
There  are  six  distribution  boards,  to  which  the  currant  ia 
transmitted  from  the  works  lighting  board,  placed  under  the 
switchboard  gallery  in  the  engine  room.  The  inclined  road- 
way and  destructor  house  are  lighted  by  eight  12-ampere 
Brockie-Pell  arc  lamp,  foor  similar  lamps  being  suspended 
from  swivelling  bracKets,  two  on  either  side  of  the  (•ugine 
room.  There  is  also  a  large  number  of  incandescent  lamps, 
and  wall  plugs  have  been  provided  at  all  points  where  hand- 
lamps  will  be  required  for  inspecting  and  deaning  purposes. 

Consumers. — The  charge  tor  lighting  porposea  is  .Id.  a 
unit,  and  for  motive  power  2^d.  a  unit  during  the  hours  of 
daylight  The  meters  employed  are  of  three  types,  Hookham, 
Thomson,  and  Aron.  No  meter  rent  will  be  charged.  No 
"free  wiring"  contract  has  been  entered  into,  but  it  is 
satisfactory  to  note  that  the  number  of  applications  for 
energy  already  amount  to  an  ei]uiTalent  of  some  10,CMX)  8  o.p. 
lamps.    This  includes  a  number  of  lift  motors. 

Staff. — Mr.  Russell  F.  Ferguson  has  acted  as  clerk  of  the 
works  during  their  construction,  and  was  last  July  appointed 
to  be  chief  engineer  and  manager  on  their  completion.  He  is 
assisted  by  Mr.  Meek  (destructor  superintendent),  Mr.  II.  H.  E. 
Wood  (mains  superintendent),  Messrs.  ■).  Morris,  A.  Murdoch, 
and  S.  C.  Shepherd  i  assistant  engineers),  and  Mr.  Liddell 
(chief  clerk).  We  wish  to  express  our  thanks  to  Mr.  Ferguiion 
and  his  staff  for  the  facilities  they  afforded  us  to  inspect 
everything  and  take  photographs.  The  General  Electric  Co. 
and  Mr.  Medhurst  kindly  furnished  us  with  copious  notes  on 
the  plant,  and  the  company's  engineers  showed  us  every 
attention,  and  spared  no  pains  to  enable  us  to  acquire 
complete  information.  We  are  also  indebted  to  the  other 
contractors  and  sub-oontractora  for  particulars  concerning 
their  plant. 


UPON  THE  SIFTING  OF  MIXED  CURRENTS. 

[by  an  occasional  CONTBIBCTOR.J 

Hy  a  mixed  current  is  meant  one  of  a  type  represented  by 
C  -I-  <■  sin  pt  when  C  and  c  are  constants,  ;>  is  a  constant  propor- 
tional to  the  inverse  of  the  period,  and  f  is  time  °,  in  brief, 
a  direct  and  alternating  current  in  the  same  conductor. 
Most  instruments  suitable  for  alternating  currents  are 
applicable  to  direct  currents,  e.g.,  a  dynamometer,  a  hot-wire 
voltmeter,  &c.  In  consequence  of  this,  such  instruments 
applied  to  mixed  currents  will  be  affected  by  both  the  direct 
and  the  alternating  corront. 

An  iuBtrument  for  direct  current  only,  such  as  a  galvano- 
meter of  the  coil  and  magnet  type,  of  which  either  the  coil 
or  the  magnet  ia  movable,  will  not  ba  affected  by  alternating 
currents,  and  will  only  measure  the  direct  portion  C,  if 
applied  to  mixed  currents.  Now,  suppose  that  there  are  two 
such  currents  of  one  period. 

C  -f  I-  sin 

B-^68in  {pl-pk), 
in  which  k  will  roprestent  the  difference  in  time  between 
corresponding  phases  of  the  two  currents,  or      the  actual 
difference  in  phase  in  circular  measure. 
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Sippose  one  of  thc^e  current?  passed  throngh  one  coil  of  a 
^jnumometer,  the  oUier  kbroagh  the  second  Then  the  read- 
ing of  the  instroOHiat  irill  be  proportional  to  the  integratod 
Aodnct  of  the  two  expreesiona.  Thus,  adopting  the  notation 
ut  bD,  is  the  dTnamomoter  reading  of  an  instrument  so 
Ir  Md  ptetormiog  the  integration  tai'qniMHoB,  we  shall 

l>I>.-BO+t  Mftjik.  .   ...  (1; 

In  om  of  the  eondoetors  is  paned  throngh 
•  «litibn  Mtme  dynamometer,  veoan  oJ»tain  WA 
of  ttM  intniment  by  potting 

B=C,  fc=<-, /*it«0. 


Thm,' 


2- 


Now     and  (',  as  I 
by  galTanometers. 
8oi( 


bftTC  poiaMloat,  ouf  lMlh>  be  Memied 


a 

8 


.  4 


MntnnVpiib  ol  thn  mnnal  in 
ihift  differAice  of  f^m  It  givoi 


mi  bcnoe  all  the  varioos  circumstances  connected  with  the 
iltamating  portion  of  the  oarrents  may  be  determbed  bf  tiu 

BolbodB  which  bim  boon  pointed  oat  for  pore  **  * 

•nmnts,  taking  out,  to  mfatowt  .from,  ttio  ~ 
towliogs  the  prodootl  of  iliB 
Mflhooil.  Fteittili 

A  very -convenient  form  of  vulttneier,  applicibhi  in  eases  of 
mixed  outreola,  oootista  of  a  galvanometer,  of  ooil'aad  magoet 
typo,  ond  a  bot-iriw  imtmuMm  BuuBWKia  ImMrioi. 

The  hot- wire  inskrnm««k  will  fiM  B'+     ;  tto  golTiBO- 

meter  will  give  E  t 

ia  theao  expreesions,  E  la  tho  eoaatant  port  and  e  tho 
tonaUak  Mat  of  the  variable  part  of  the  P.D. 
'  TIlO  obow  inbjeet  may  now,  perhaps,  esoite  sotne  interest, 
as  tho  interesting  oxporimoul  of  Mr.  Daddell's,  in  producing 
an  oscillation  io  an  otherwise  direct  current  by  means  of  ft 
condenser  and  an  arc  light,  involves  stieii  mixed  currents. 
Mr.  Doddeli  remained  in  doubt  as  to  the  iHfferenco  of  phaae 
between  the  current  in  the  arc  and  the  I'.l  >.  of  thn  ti^rminals. 

Bappose  that  in  the  formula  for  cos ;  the  letter  h  refers  to 
the  coiuliiiiter  branch,  and  the  letter  .  to  the  arc  branch 
Then  obviously  B  =>0,  if  the  eomdenaer  dues  not  leaJc. 

11  ,  AD, 

And  cos>/t!=  /s„  I 

and  in  Uiis  case  C  may  be  mcasnrcd  by  a  galvanometer  in  the 
awia  oinnit  from  the  dynamo.  Now  if  llr.  Doddeli  is  right 
in  snnpofling  that  the  time  is  set  by  the  condenser  euwnit,  to 
vliien  (pinion  I  do  not  in  this  Paper  neoessarily  mbaoiibo, 
then  the  current  in  ttw  oondsnser  oironU  it  in  phaoe  with  tlie 
.P.D.  at  its  terminals,  and  oommMott^  the  angle  jgit  will  be 
tlM  ^MO  dUEHMMo  faomoon  ttie  P J),  tnd  tbo  current  in  the  arc. 

Again,  note  fbo  wmo  tnpposition  thut  tho  condenser 
.ImmmIi  Mta  flwiimo  (it,  in  fact,  the  rousicnl  condiicr.ori  tbo 
powor  in  ttio  M«  flinnit  may  be  measarp:!  thus :  Let  K  th« 
constant  part  of  the  P.D.  at  tho  terminals.  Thtn  KC  is  tiie 
portif^n  of  the  power  required  for  the  ronstanc  condiiionB,  and 
eacji  Till  '..11  II  IV  bo  uieHfiurHil  by  roil  auJ  iiifiyiiet  instrumontB. 
•  jht  y^ifi  U.ie  to  tho  variablHS  is  r  <<!>.,  where  r  is  the 
resistance  of  the  comluctors  in  the  condenser  brancli. 

Hcuce  the  power  in  the  aro  ciieuit  ii,  in  tUs  case,  £t' r,D  . 
Ah  ir  uedbciolo, Gnajrbtioadia fhoBiinoiioaitfcoBithe 
dynamo. 


If  we  do  not  make  the  Euppoi^ition  r(?j:;Arding  the  sotting  of  tllA 
time  ihc  power  in  tho  are  oiiooit  bat  adiflarsnt  oquoandn^ 
vi^^.  EC 'B.D,  .oqi-nD;«litii«toliiMto^lliemtin«hMit 
and  R  is  itt  fotiatanot. 

A  oomponno  bfliwwn  Vxt  fwo  oxproiaient  tronld  tOttlo  Uw' 
^ooattoa  oqptriinontnl  !t  . 


X-BAX  WOBK  AMD  THE  SIEQE  OF  LADXSMITH. 


At  tho  amtiii  of  tbc  Ttimtgea  Soekilr  on 


tlie  Seeielsiy  nod  a  Pupcr  hj  Lietit,  and  Qaartennaiter  Braei| 

RA.M.C.,  on  "Experiences  of  X-Rav  Work  during  the  Sie|^  01 
Ladysmitk"  The  raper  related  to  tfae'anthor'ii  practical  eiperieDCSt 
only,  and  avoided  all  »:ii'iilifii:  and  teohnical  surgical  details,  and  it 
was  particularly  intextiztiiju;  fainiehing  on  account  of  the  manner 
in  vri.ich  X-ray  work  was  attempted  and  carried  out  under  actual 
tire  ami  in  an  inveatc'd  town  where  no  supj  ly  i  f  ■  lectrical  energy 
wa".  avail.ible.  Lieut.  Hni««  expeettd  to  find  tho  latter  fact  particu- 
larly tf  ubli^srjino,  lull  from  i-  .^iv'rieiice  Up  the  Xile  he  kncn-  that  it 
would  hv  ustU'H-  '.u  taice  the  specialty  cOD^Uctad  bicycle  for  driving 
the  dTmuviO  which  bad  btSA  tiSBloytd  tham  It  VMid  ka  wwU- 
nigh  luipoaublc  to  {;«t  men  to  dnva  Boek  a  eontrivanee  with  tbdr 
fs&fnr  mora  than  balT-an-hour,  as  the  power  niMseusary  fur  chargioe 
six  etlla  was  equivalent  t«  that  required  to  ascend  a  very  steep  biU 
on  an  urdinarv  c.vcle.  The  apparatus  tlie  author  took  with  hitn  cun- 
w«led  otim  App»  lOin.  |>ortanU  coil  with  >t|Mn»to  break,  two  four- 
cell  laticfie^  «i\  s-inple  cells,  a  dynamo  wiiboti!  miy  mean*  of 
driviiit;  i;,  McKcn/ie-Davidson  localixing  .ipiunitu  ,  .:  iitipply  of 
Ucane  j>  tmii^t,  a  !«p>;cialU-made  acreen,  also  mado  by  Mr.  Ue4Uie,  a 
small  kit  of  re(>«iring  tool.i,  and  the  iistui  photograph ic  appliances. 

LicuL  Bruce  reached  Pietermaritzburt;  without  mishap,  and  bail 
Us  batteries eharued  np  at  the  Royal  Hotel.  On  travelling  by  tram 
from  PittannaritiOjnrg  he  had  noticed  that  the  train  was  lighted  deis- 
trieally,  and,  learning  that  large  batteries  were  used  for  the  purpose, 
he  obtained  two  ot  these,  which  were  sent  to  Ladysmith.  On 
aniviug  there  be  found  that  LieuL  Weld,  R.A.M.C,  bad  preceded 
Un  wub  a  second  set  of  Itiintgen  ray  apparatna  very  timilai  to  his 
own,  f.ncept  that  Lieut  Weld  had  lit'aiiu.'.t:  co!Ij.  Thene  cells  had, 
unfortunately. broken  >!■  wn,  I  ut  whether  it  w  i*  lini:  to  faulty  charg- 
ing or  damage  during  the  I'lurncy  from  Fx-toriaaritzbnr^,  he  was 
unable  to  say.  The  author  wtJiit  on  to  speak  in  praise  of  hi.s  own 
cells,  which  were  of  tho  K.P.!i.  type,  and  had  already  been  used 
succeasfully  np  the  Xile. 

Xhe  author  then  described  the  arrani^eiuents  for  the  operating 
looBonddailc  nenj  in  Oalattar  twQ.annll  elaetae  lampa,  one 
red  and  one  white,  were  Wiatked  from  ooe  of  the  batteries^ 

Th#  first  work  was  given  by  the  battle  of  Elandalaagte,  from  which 
OMUpariitivelf  speiOiing,  there  were  not  a  very  lar)^  numlier  of  caaoi. 
A  few  had  to  be  searched  for  bullets,  the  luaiority  being  bone 
injuries  the  extent  of  which  had  to  bv  asccrtoiuetl.  All  the  instru- 
iiictits  worked  well,  but,  unfortunately,  about  this  time  the  enemy 
bad  cut  ( ir  ihc  maiu  Water  Supply  from  the  towu,and  nothing  hut 
a  small  and  dirty  siTvicc  renutioed,  with  the  consequence  that  tiionv 
pl.ii«s  were  3\k,\\i.  I  ii  tli«  battle  of  November  30,  coiRiuunly  kuown 
as  "  bkck  Uonday,  they  had  a  good  many  cases  of  bnlieta  to  locati^ 
a  taw  of  ihes*  being  lodged  in  deep  tisratb  It  wasespeaial^  % 
these  eases  that  good  tnboi,  with  a  maximum  of  peDetratiem  and  a 
mioiuiuui  of  liulnlity  to  heat  the  anodes,  became  invaluabtu.  With, 
out  Ihvf-e  attribute*,  the  author  expkineo,  a  tube  is  of  little  use  when 
examining  deep  tissuii  with  the  object  of  diiKOveriog  small  foreign 
bodies  such  as  a  ^lauser  bullet  Searching  then  occupies  a  lengthened 
ppri'^),  atnl  ;t  i'-  a  cTfst,  n'lv.intiiiy  tn  be  able  to  carrj*  it  out 
uniutcrr  -iiu-illy  w  hi-ii  nr..  f  ths  eye  geU  accustoiufd  to  the  screen.  It 
is  alto  ot  importaoce  that  the  cryptoecope  should  l>e  of  the  exact 
focal  length  IB  ettetlMit  tbo  wbwecxtentof  the  ao|Mniai9  be  aesii 
at  one*.  7  •* 

••Oo  Xuvembw  whi-Ti  tho  town  was  actu.illy  1  I.  ,  j  iT  .d  by  the 
enemy,  unbnppil>  the  Mipply  of  eleetrieity  wa  i;ivirjH  out,  as  a 
lars*  amount  of  wm  k  hail  already  been  do«i>.  As  it  luxaioe  abao- 
lutely  necessary  to  get  tlie  batteries  chari^,  the  following  expedient 
was  r<M>rted  to.  Close  tO  the  Town  Hall  a  tlour  mill,  running  night 
and  day,  wa«  situated,  tad  tbe  dynamo  waa  belted  to  one  of  the 
countershafta..  This  arrangement  proved  quite  !mi!ecs«fnl,  and  by 
thus  means  it  wan  alss  poeutble  to  suppir  Mttjcr  lij  uc,  the  chuif 
operating  sur^on,  w  ith  «!e«tric  light  sn  th?  np-rutiiif4  rouai  for  use 
at  night 

Between  ()ctobt3r  20  and  Xovtsmbex  M  shi  lU  u  erA  continually 
dropping  in  the  neighhouihood  of  ihv  hoepital,  but  the  work  ba<l  to 
be  carried  on  ns  nsual.  During  the  bring  bhort  exposures  were  of 
the  ntmdst  impoilance,  ae  whan  ahdkwm  baaid  ia  tlw  nhm- 
diale  vicinity,  the  patients  ««M  oOttiB  to  sMtt  Mid  CoAse* 
■inently  spoil  the  plate.  It  beiag  foimd  tbat  the  hospital  received 
too  mui'h  attention  fnmi  the  Boer  shells,  LjouL  Cruce  wg-i  ordered 
to  remove  with  his  appamtiis  t«  the  nentral  cavp  at  Intenbi, 
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In  the  move  iba  Klip  River  had  to  be  latM,  and  daring 
thii,  a  waggni  itnek  faitia  th«  mad.  In  tiaatfiitiag  its  eonUoU 
to  uotlier  wtggoB  •  Urn  pbtn  vera  afMl  ud  loim  etait  tl%bU.v 
d*inaj;ed.  HonreTOT*  I7  txvrcMng  gtcat  care,  none  of  tbe  apiMUStna 
itself  was  dama(;rd  ly  wter.  On  arriTing  at  IntomVi  no  Unt  vaii 
to  be  liad  fi>r  tbe  apparaiuji,  and  it  bod  to  be  pTotccte<l  from  Ibe 
rain  by  a  tij>i)cd  railway  truck  for  two  days  until  one  a'rived  from 
Ladytmith.  DTiriru  thi.«  firsl  ^Uy  iit  Intonibi  no  work  cniiW  l*  dnne 
for  ibrce  reaeun-  ;  It  wa";  impoMiblc  (u  darken  llif  lent  MiirKiently 
for  general  work,  tbc  h<Mt  was  tun  .it  for  dt  vi-lopiii^;,  and  l.ieut 
BruceV  time  was  couij  l' Iv  ;  u]ii<j'l  ■  lit; intending  the  working 
ui  tlic  I'lUltur  filtora  iuri<upplviDK  tbv  aick  and  woundc-d  with  water. 
Amlhir  diflnlbr  mt  that,  in  order  lo  ckuige  lb*  batteiica,  thej 
lad  to  bt  taken  to  Ledjamith  by  rail  and  charged  daring  the  nii^hl, 
ttrp^^in  tbv  mill  rcruaiag  to  work  during'  the  day  under  the 

On  December  I'l  Lieut.  Kruce  wm  orderLxl  back  to  Ladymiiih  to 
be  handy  in  one  tlu-  relieving'  culunin  nhouid  arrive.  His  rotjueat 
to  occupy  hit  former  UAm*  in  the  Town  Il.ill  fi^r  oiH  ratiii;;  piirfioat-s 
wa»,  furtunaltly,  itf«!«(l  ;  a  few  duTS  iilti  rward*  i<ith  nioms  were 
Rutted  liy  shells  With  the  he)|>  of  Indian  l.ili.  iir  lliey  cuinaicnccd 
to  uruct  a  honse  for  the  purpose  in  a  i-  rt  'tl  nu'.'i  ih  near  the  two 
Indiau  lioapitala  in  the  rear  of  the  (ieneral!<  iiuart«r&  Tiiis,  however, 
waa  ttooded  1^  a  storm  *  few  daTa  after  building  oparatioat  had 
MBuneuMd,  uid  everythinK  waa  wBi4ied  awajr.  Iwt  naal  move 
wa«  to  the  hoaae  of  an  inpeetor  ol  pdlica  neair  tha  OflipigrtioBel 
ehtuch,  which  latter  ma  ehoaen  h  a  Initial,  tha  votiy  Mug 
nliliied  ee  an  openting  rooni. 

After  a  weelc,  however,  Lieut.  Brnee  wai  ordered  to  return  to 
Intombi,  IceviuK  one  »et  of  npparatut  where  it  w.i».  the  i-i'Ciind  set 
having  been  left  at  Intombi.  Tlie  l:it^.j  1 1  J^iiiu.irv  »;;h  r;;iii:!.l,.,l 
the  next  batch  of  caws  jind  >-iiinL-  intcrLsSn  j;  r.iiin  vT,i]iii<  uf  »-\)iandin^' 
bullets  were  obliiincd,  hhuwin);  the  lead  ;Jitteiij  l  nlnnit  tlie  iujurii'H 
in  all  directions,  the  muutle  of  Ihu  bullet  rcmuinin^;  intact.  Altfi 
thia  until  the  end  of  the  titfjt.  the  number  uf  caH-a  were  fewer. 

Am  regarda  the  general  resulU  obtained  by  the  apparatus,  all  W'^re 
■aaaiffloue  in  laymg  that  it  was  of  the  grrattst  aieistance,  not  only 
iakaating  the  bulleta,  &c ,  bat  alio  as  an  aid  in  the  treatment  ot 
ftaatarcs  geDerally.  The  E.P.C1L  celU  remained  till  the  la.4t  in 
aseeUcnt  working  order.  Aa  a  rule  they  were  charged  once  weekly, 
the  voltafjc  bein*'  kept  up  to  2  volts  per  cell.  When  the  mill  c« is^d 
working,  Li.  ui.  liruce  himself,  a.-.^i9te<l  l.y  a  Kallir,  had  to  sl.nt  the 
eiipine  and  keep  it  nmniii^;  all  ui>,djl  iur  i  harying.  The  total  number 
uf  .\-iaycil  ciin'H  actually  recorded  during  lh«  time  waa  200,  of  which 
nearly  one-hall  were  photographed.  In  addition,  a  huge  number  of 
ama  under  treatment  were  examined  by  the  swgeoaa  thnmgb  the 
mdlaia  of  the  Kieen. 

To  make  the  appaiatoa  more  completek  Umk  Bruce  auggesta  the 
ftUoaring  improveoMats  :  A  pro|>erly-caastnMtod  operating  t«ble  i« 
a  aaeeaai^,  eo  dcriied  that  the  tube  can  be  worked  below  as  well  aa 
above  the  patient.  Thia  would  enable  the  thorax  and  pelvia  to  be 
more  eoaily  examined  without  discomfort  to  the  patient.  Such  tablea 
were,  be  bclie'Veil,  now  nn  the  market.  The  chief  point  which  ha&tobe 
met,hi'Wcvcr,  is  the  mfan.*  for  tlie  ({eneratiuu  of  electricity  for  chargin),' 
the  cell*,  oji  iu  caiiipaignu  one  ouiiiot  alway*  depend  upon  an  out- 
•ide  source  of  motive  jiower.  Lieut.  Bruce  ^u^,•^{^nt»  nn  a  Kdiitiun 
the  uae  of  a  amsll  petrol  motor,  kuch  an  ia  uti-il  lur  tricydeit,  to  drive 
the  djnamo,  and  poaaibly  this  mi^ht  ubviatv  altogether  the  ueccuily 
of  OUQilf  batterica.  He  is  hioMlU  at  pnseBt  CIgepd  la  the 
aittBH  CI  arranging  uai  ap|karaiua  to  nwwcr  the  it<iaireBunta  aa 
iqpntwwgbttbulkaadgnMualeliiKUvaaeiikaiidbeho^  com- 
aunkato  to  tbe  Btetgoa  Bodaly  Iba  itsolta  of  bis  CBdcavetua  if  he 
ismoeesifaL 


BOOKS  BBOIIYID. 

I  of  Uf  ol  the  anil«nn«ntlaoe>l  WDrla  cui  be  bad  btn  Tlu  KUctr<eUm  fMe» , 

*   jfi;  frer,  uQ  rcctijit  i:t  pubtlabtil  prln. 

"  rro,  udmiji  uf  ihr  Koval  .Society."  Ko.  HI,  Vol.  L.WIL 
(London  :  Harrison  <v:  Sotj?.)    1-.  (ii. 

"  Prort. din/ft  of  the  l!J(Xi  Annual  Meeting  of  the  Society  for  the 
Promotion  of  Engineering  Kducaliun.  '  Vol.  VIIL  (KeiT  Votfc : 
•  Engineering  Xewi'    I'ublij-hiiig  C  o.)    s2.  jf. 

"  AlphabetK-al  l.i.it"  of  rnited  .States  Patentees  nnd  Inventions  for 
the  Quarter  ending  .Sej.t,  :»0,  19tHt.  (\Va.ihington  :  Uovemment 
Plintiag  Hoaae.) 


ELECTRICITY  WORKS  ACCOUNTS. 

Lancaster  Municipal  Electric  Snpply  Woika. 
The  Lancaster  acooonta  (or  the  y«ar  andad  Uuah  39  but 
indicate  a  continued  and  satiafaotoi^  pvoglMf.  Evidttitly 
the  result  of  higher  coal  prioM  and  ineraaKd  cbansa  wder 
Um  hMdiag  of  dictribtttioD  soato,  tben  mm  »  aUgM'  cis<  io 


the  aggregate  coBts.  The  colloctivt'  nmiiiii,'enienl  and  pro- 
perty charget;,  and,  under  gt'Dcruliug  cosle,  tbo  items  of  wages 
and  repairs  and  maintenance  at  the  station,  exhibit  very  low 

flgurus. 

Reductions  in  the  tariff  show  their  effect  on  the  revenue 
from  both  public  and  private  litrhlinp.  The'  total  revenue 
was  no  more  than  fl-Od.  per  unit — a  li<;uro  much  under 
tho  average  with  municipal  conceruH  of  biniilar  magnitude, 
la  viow  of  tiaa,  tha  latio  of  tho  working  profit  to  the 
mean  eipendad  anpHal  of  over  7  per  oeok  is  »  miMt  exMllaak 
TMnlt. 

In  the  matter  of  lamp  connections  the  progress  made  is 
meainred  by  aa  increase  of  nearly  22  per  cent.  The  output 
was  higher  than  in  the  preceding  year  by  85'-l  per  oeat.,  and 
while  ue  load  faotoc  also  shovs  an  impcofemsnk  ve  should 
like  to  sio  it  qaita  S  per  sent.  Ugfaar  (bu  tta  iatatol  flgvn  oi 
9*48  per  eenti 

Sfwibmy  Mnaldiptl  BIsetate  lonlr  IMm. 

It  la  graUMig  to  find  flNNB  the  Dewsbarj  aoeoonte  that  tiw 
nnderiuiqg  iiaa  oommenaad  to  pay  its  way.  While  great 
pngress  was  necessary  and  has  been  made  to  arrive  at  this 
result  from  its  former  position,  there  is  yet  opportunity  for 
farther  improvement.  At  present  it  may  be  said  that  the 
total  generating  ad'l  works  costa  are  quito  Batisfactory,  but 
l!i(U,  tl>.  )ii:inr»L'ijir;t_-nt  and  proi'iTly  chii,^es  arci  to;)  liigU. 
I  ]iri)rt'.:nat<  f.ir  lIui  uu J>.:rt:ik;a);  iht-  mauagtimeui  and  pro- 
perty cbargi.-  fti  u  jwolle  i,  not  only  i:y  diatinotly  heavy  rates  and 
tair.4,  l  ilt  »Iho  under  management  expenses,  by  what  appears 
to  Ll  tl  unfairlj  bigh  diMga  ol  XiISS  "  PiwpoltiOB  «f  joiak 
e\|H'nditiire.',;  - 

We  aro  glad  U>  b<;  nl'.i  In  rujorJ  that,  with  tho  moderate 
total  revenue  of  i'8d.  per  unit,  there  was  a  surplus  of  £201 
after  paying  capital  tmigM  nmonnting  to  5*lfi  percent,  on 
the  mean  oapital. 

The  lond  botar  for  the  year  was  9-9  per  cent.,  and  the 
lamp  eoMweBeM  nod  the  outpnk  inossMcd  bj  8lig;htly  < 
34  per  oeat. 


Hm  following  is  a  list  of  eleotrio  anpply  works  tha  aooooali 
of  wUoli  iMve  been  analysed,  togetnar  witii  dm  daUf  oa 

which  slatomonts  and  analyses  of  accounts  have  appeared  :— 


.ll-.l.  Tl. 
..Nut.  3'). 

.J  IMC 
.  Mn)  «, 
Aiii;.  -t. 
Jan*  li>, 
M. 


At>*ri1»*li  (Municipal)  

Ayr  (M.ii.Lilp»n  

K»l>i  iMiiiilL-.p»l)  . .   

lL.i.1liird  (iluiil'-llial)  

B»lf»«UJI-jiit-  

BlTinln«li»iTi  (riiynpiny)., 
BUcktuth  (Mauk  ljial) 
blx:k(K-:il  (Uaolclp&l)  .. 
B.jttrii«m.nuUi  ICr.mpuij) 

Bi^Uon  (Morlclpil)   

BndlcTd  (Maalclpal)  . .  ^ 

lirlfhloD  (Munkli'tl)  

Jirtrtcii  (Mi'iiU-lp*!)  

Brumlor  (KnitJ(i:o.)  

lkorap1>;^i.i  KctiilnKtou(t\j.)Slar. 

BunU}  (Manlcipal)   Sat. 

Bartoa-epoB-lMM  piaa.)  ayiO  tl, 

BUTtMnaMHl)  SapL  ts. 

Ouiiiri4i*(0EBpaBrt  .~..a|iril  u, 
Cul«l«ry(Miinii;lii*l)....«)i:L  K. 

Oai^(IIiuld|»l)   ita.  U, 

Oaailaf  CNMtCiimpanj)  ..Mu.  9, 

Cbela«(U)«i]an|  iCo.)  Uar.  tt. 

ClMltMihaa(llaBialpal)....NaT.  ID, 

CkMtw  (MuMnal)  Au«.  S. 

Cttf  alLo»doa(OoBpaar)..Jaa«  It, 
GI«kHMNU|OOBipaa|r)„..Mar  IB, 

GcmuttyfHanlctpal)  r««.  n, 

-    lootHwifctnl).  Jaljt  », 

 rani£S3r*«--.>'wi.  «> 

n*viVuT(1fulelMQ  Vvt.  (4, 

Dorcr  (dHnvur)   April  i7. 

Oanif  (Uunisipal)  Ko«.  t, 

SaaUKmni«(CompaBrl  _..M*)r  <, 
■diabuth(Muilclpalf)  -..IHe.  7, 
MMWifiuilelpall  .......AOS 

flOlk«M«ll*  (Crmpuj)   April  !7. 

eiiaeow  (Unnlcipal)  __..8cpt  i4, 

0an4tanl  (Cuinp«i>r)  "it  IJ, 

HalUu  (liualclMl)  Srpt.  £|. 

HuiuiMnmlU>(VMtt7)  _^Jui» 

Suipat«ail  (Vntrr)   <>,:L  l^i, 

Daiiley()lunicipal)  .....Jul}'  i/r, 
Banvcata (Uukdpall  ...Jan  i 

Barrow (Oonnan  K-c.  -Jtf. 

BaM'|iaBt,L«»aiSt(IIttu.>-><ipt 

Hon  (Coopaar)   -t'lly  u, 

BwlitanatU  (Mooletpal)  _Au^  V, 
lallatton  (Vctto)  


Oct     1  >.  tlHiO  Klnaitaii^iii  ThunM  (Mllil.lJuly  !n,  ItrO 

.  N-'V  J. 
.April  ill, 

J.ily  I. 

.!i»pt    Ih.  1 

..Un.   IP,  : 


LAQcut^r  /  .M  iiTilclpkl) 

L»d«  ;M  i-i[i  Lp\[)  

li«  I  U|i-Mt»r(MiiiiiLip»l)  .... 

r»«i  U)l..n  (Mur.klpul)   

I  KM  l.lTnrpmit  ( M  lUlUHpdl)  ,  ,  , . 
11HK1  IjiPjil  -n     ..<riiiiftTi))  . 
l.ii.J  l-ji.ilii:i.icrr<'  (Mmjl.tji*!) 
I  I  I  klmiichcit^r  (MutilclpLll  . 
Ill  II  ynwcutliacii  blilrict(oo.)Oct. 
1<>»|  t(twcaaU<i-upa<i-TrB>(Cu.)  Dec. 
li«Ki  r(«iri.irl(M<iD.KMuulclpiJ)Jui. 
liwii  Kortluniptoa (Cuiupu/)  ..Oct. 
IIKM  Nunrlcli  ( Cimipiiijt)  


Jin     10,  I'HJ 
T,  U  i3 
Jul.    its,  13M 
J  la.   14,  111.1 
JuiiB  ti, 
Jnnt    t,  l*n 
14,  l*» 
It.  X'Ml 

«.  taw 
H,  l\f'J 
11,  ll'il 
ID,  l«r> 
*S  una 
!>%  lau 


-SupL 


(Cooipajijl  _  ..Mar. 
IIWO  iri>tlinK>i>i»(Maatclp>l)  ..ac|iC.  21,  iwa 
lk!',>  OldlumtUoniclpal)  ..„....reb    I,  im 

IV»  Oxford  (Cimipur)   April  la,  ItM 

IIXiO  Pomjrpooli&impaujr)  BtpL  S8,  IM 

inw  rgnMDOBlii(Miiile(»aO....Aii«.  M,  llSi 

l«ol '  Pr«*oot  (Ooopaar)  Daa  S,  ISM 

igoo  rMtoatOompaaf)  Dw.  U,ISSS 

laoo  aaadlBetOompuijr)  ..Dk.  n,uss 

laaui  aMUBond  (Ocnapanr)  Jaa*  n,  UM 
igOO  8altunl(Haiil<itp«t)  MiK  n,  I — 


11XMI  at.  Balm (llo^cfHFf  ..Jan.  »,  ISM 
1*00  HJaaNCiMUfSfBek^.r^bL  16,  ISM 


leoo  \  St  FiHMna<7Hti7) 


ISMilttaSMdtMiuMpal)  >*l>. 

'       '^lifc  (VaaWT)  


inaa  «,  IM 


I,  imi 

 SuT.  sa,  UOO 

ItWO  ioataaaipioii(Muldpal)  .  K«i).  »,tSII 

ISKiQ  .loatkpoit(MBBlelpal)  Jolr  7,  IMS 

)Wii  S.>atliaiil«ld>(MaBlc^^...<(eiT.  •,  HUS 

ISi«i  HialfardlllBBletpal)  kag.  17.1(00 

ISM>  Soodtrlaod  (UBBkipBl)....!<aT.  e.ttOO 

i'*M)  rBiuitaii<HanlcipBli  ian«  l*.  I9W 

rvnlirUc*  Wallj  (Ubb.)   ..J*n  la.  li«t 

ls*-i<  lVakrncl4(Miinl<-lpBl)  ..,.D«:.  1, 

l»tj  WalMlMMiuitclpal)  Jmt  n.  l.'Oa 

1*>)  ~  - 

HI" 

r,i>< 

llHll 
ll">l 

!.»• 

i 


Waodnroetii (Uanpanjl    _M>r  l^,  inu 
^isMODlBatar  (Compinr)  . .  -  Uiir.  t>, 
WhlUhana  (Uonldpai)  ^.CiH    «.  ItCl 

Win.  h«l«r  I'  iiiiiiiiii)  I  X.l'-u 
Winiltuc  <C6iup«ii  >(    Iw!.  n.  IM'J 

W.iUllig  IC"IIII.AI15 ;        ,    ,    ,L'(>2,  21,1-^JJ 

M'cilT«rBamptL>[y,MLulolpal]  July.i;:,  1^ 

iVoo)w1ch(r.jQpiia)i  ita.  11,  |iv> 

WorCMter  iMjuUlJil)  ..AprtlM.  l»o 


lrtg0^^1te.M^iMuOti-iaTai«eaUt(Mai.)....IMu.  li.lW 
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Dmdirlakinf  fPMM  if— — 
0/  OwnwwiMCt  if  l|||pl||iii 


LAJI6ASTEI. 

irig  i. 
W.  A.  frwor. 


DEWSBtfir. 

I>-  .-tjiWr.  im 
I    wire  "-•ntiimtHN  ciinwitw 
■  U.  31.  J..l:i.~. 


MAR.2&, 


QT7ANTITIES- 

OoJto  pnvraM  __^_M«>a>a>»i» 

«    lOLO  (TOTAL)  

I,     lajd  <«  consume:  >  —mm^^mm^^^ui^ 

i  I*  T  f  r  public  Uxbtlim,  *«  ■■MI—MI 

MMlmum  tupiily  deraimdcd  

Namb«r  of  paollc  liuD|w„______i______ 

JTun.Vrf^r  nf     Ti  J.i'ii-^in      _™    ,  

I'oKuscti.jM  :ii  :u.aj'.i^  In  3-c.i«.  Uxap*  —  —  —  m 


OAPriAI.- 
AVTBOUKKD  (TOTAL) 


-  177,014 

2J»rv,  ■3^;:i&c.i).V:o* 

4«0 


NrkOomU 
oipadtT. 


(Includlnc  OdMotar*  ahirgis). 
(TOTAL)  


LoM  (lD<iludlog  Dabaotttr*  ohirgM)  ______ 

ATTBOBUSD  Wrt  MOT  TR  UOIITID  (TOTAL)  

SW*  (unlMuad)  ^.«.._.««  w_____ 

Load  (includinx ' 

ICTAHIfTOTAt"  

BE9EBVE  OK  SIMOrfl 

nwnL&sutiojsi  rum  

nrrnxs  (TOTAL)  

IiM>d«  and  bttUdlngt   


£2;,  !,HX)    I  JtSS-S 


i.ieo 

28,e63 
II  7i:4 


048 

683 

U-35 
30  H 
280 


MAR.  S6v  1900. 


.  ns,«6t 

21-2 

30  :vr. 

■171 
21,71 'J 

13,100 


Total. 

£3Gy00O 


1746 
450 
32.795 

i.»17 

13.760 

I.: 


£833 


416 

icr/ 

781 

HIO 

327 


MAK.51, 1888. 

172,097 
ULIM 

1«.967 

lfc,l£t7 

1,7W 
184 

I'M  kiiawiilLa 
lf)ai.  '.32 1 16  c.|..i  i  l.  w 
111 

IQ^  »II1M  ,  N. 

  SKI 


To*iU. 

£25.CO0 

25,CiC0 


ctpadty 

£893 

ri9-3 


fOTAL 


BBVBrOB- 


flMD«Up|lI]r  —  —  .•-_^M>BBS»«K«K., 

II  BUlMr*,  Ac.  —^^tmim^m^n,^^^ 

II  public  lighting  ■.■__waBa«__ 
II         l&Ia  of  UiDp*,  he,   _  _aiiwsBa__ 

M  .      ini«iaill«a«om»Mrj8— _...__  ____  i 

BomntoBB  on  OIF  rbvekub— 


mxu  ooira  _  _ 

^mtralion  af  iltttrifitf  ______..w.^a,__ 

Pr.,<'  f1:  "ludiBg  carUg*,  Aa) 
(     ■>^'L-tf,  water,  •tona 

Wigaa  at  aUtion  _»...•_•________ 

Bapaira  and  iMiniaaaMtiltliiHM  •_____ 

MMrOartjaao/iiMlrMlf  ..~^......__.___ 

WaKO. 
hat«in 
AliUg  lighting 

Att«Ddaiic<>  -  .»______...__  > 

Raoawali  _«.________ 

An<>  rvil$t,  tfUMI  •_awauB»Mw„._sZi!«m 
Mnrx  r  iT-i  ■■  ^  . 


EUUriw  ...___  

StabloDary,  Ac  _______________ 

Ki>ahMafanian t  cWgaa  v.».^_____^. 


TotiL 

5.470 
I 

■■)'\ 
3!i 

£1,715 
1.351 

J, 

.vlO 
If.'- 

13 
46 

•»/ 

91 


48t3d. 
4inDd. 
0«Md. 

Ou2M. 
O'li&r 

2011d. 
16844. 

raid. 

ObJid. 
0170ii. 

0-IObd. 

OfllW, 

0-107d, 

•r.nj'l. 
0-174i!- 

0077.1. 
0025.1. 


£4,506 

£2,318 
1^ 

1J8 

f/Jl 

6 
111 

m 

101 
4St 


212 
i7 
107 


3  900d. 
»-«4ii 
frOOld. 

O-SIOJ. 

OCi',,1. 

20:53d. 
161M. 

Ci-usa. 
0-?oy.l. 

(I  I  '  nl. 

o<xw.u 
ooeod. 

0-087<1. 

oiea,!. 

0035.1. 
00S3,l, 

oo2ai. 


FOrAMOIAL  RE8Tn.TS- 
«o»xDia  numr  FOR  tbax    

Bum  carried  to  DeprecUtkn  Food  ______ 

Sum  cu-rted  to  ReaerTe  nr  Slnkiog  Fund  ___ 
Net  Interest  ou  k".-:s  Mt  .-t  T>i'l-<,r.*ar»  ehsr^jai) ... 

BALASOS  FMM  LAST  ACCuUNT  .   .  _ 

BALABCS  AVAilASLI  FQK  DIltKIBOTIOS,  M.  


TUJ. 

£2.419 

•m 
m 

ll&i 


%  to  meaa 

913'. 

0  75.5 

ii?5;: 
450,;; 


rAiD  

rUOBITAai  OF  TOTAL  com  TO 

KuMdUufavet-  kilowatt  capacity  .   

MCTWO  WftmOWATT  CAFAOm  

8ni<liJtHlK  paf  fl-d|i.  lamp  capacity  ....•*_____ 
BUVKSIUl  FE»  ».C.P.  LAKF  CAPAOITT  ««.•»__ 
REVENUE  F  EB  ».C.P.  LAHF  CONHIom  — m,Z!!ZZ 

Prica  charfvd  for  lighting,  par  unit  __  ____ 

PdMrobarged  for  power,  per  iiiiii___. _  _____ 

PHec  etsarsed  for  publla  ligbtlos 


Tcul. 

£2.157 
250 

421 


■  %  to  m«aii 

703  ;i 

3M% 

I  137% 


415% 
£  I.  U  7,1. 
£9.  169.  lOd. 

Hs.  :i?d. 
43.  7'jd. 

4*.!, 


LAItCA»TEll.-Kl  ilAi  i»_  J  ln(:,:.l,  >  4j3B  Mblla 

aad  aiwUlw<i:i.  4  iKlvika  M,7i<)  <m  ffabi^e  la«ig|. 


521% 

£6.  lU  10.1. 
£10.  14a.  7d. 

6s.l04d. 
4*.Ud 

3.1, 


26,691 

12,(XyJ 
7.76V 


053 

ivo 

43-0 
-^77 
6-36 


MAlt.  .^1, 1800* 


213.004 

mMi 

18^467 
17.467 
1,810 

164 

230  kiiuwalU 
111  iiri,  22  10  ('.ii.tgU>« 

m 

15,028 
12480 
390  


Total. 

£33.920 

.1,3,930 


Par  kil'naaM 
capacity^ 

£87 

Hi 


33  074 

6,510 
14  0.S1 
10&(,2 

1  a62 


848 

16-7 

271 
frOl 


£20', 


P.r  unit  lulii 

Tout         '  fv  :  .11   >■  1  1 

£3^9 

.  _  U 

4  870d. 

0143.1. 

£4,031 

3,062 
122 

4  635d. 
0140.1. 

23 

OOIM- 
COJ.M. 

44 
4 

0053^1. 

ooavi. 

£2,263 
1496 

42:) 
5S3 

"1 

M 

3. "Hid. 
2^139d. 

>-mH- 

C'237,I. 
0  Sied. 
0,t.Ll0..1. 

0-<>.':d. 

O-rtTS.!. 

f  ■  ,',-.1. 

£2291 

1.368 

.;&•■) 

Uil 

2-750d. 
1641d. 

r.:.i(id. 
0-fm.l. 

019i,l. 
O-406d. 
04l6ii. 

0-U2d. 

I  9 
827 

0  11W,I 

0U1.U. 

I 

tWd. 

Hi 

;/j 

iO'-* 
:n 
■u 

330' 

0  ;  :\>.{ 
:oc-'d. 

0016.1, 
0«bJJ. 
0-494:1. 

536 

22 

0-MUd. 

0-g70d. 

0-40J,). 
00260. 
0-0&9d. 
O'382-l. 

Tjlal. 

riip.^ip'n,lB.i 

Tout 

tt-)  nxiaa 
cap.  Dip  ndcd 

£1^06 

387% 

£1,741 

5  83% 

765 

71 'J 

■?.'MV, 

749 

2oi-'; 

201% 

201 

ow% 

69  2% 

£H.  1-.  V..1. 

£11.  133.  6d. 

6=..  2.1. 

7s.  5M. 

68.2M. 

f>i.  (..  3',  i,' 
1,1.  1.,  Ivir 
6.1.  t  .,  3  .1 


569-: 
£5.  17^  VJ. 
£10.  68.  7d. 
3».  oa. 
6B.7Jd. 

es.  Sd. 

6.:l,  lo  ij.l'f 
3.1,  t  .  U,.l,' 
t,t,  lu  3',,1.- 


BSWBBUKY.-  hj  mj,Hl.-«  In  ,l.i.J..l  ic  r^-jru  ir,r  ■  r«i .  ....c        «ijpi>v.     \,  AUcf  U,'.liict1t  ^       ivtui  4fd' 

■aaaUttatti  daauMd  uaisw  Mial».  <  MaHmina  dtaud  aiateu  na  isCaw  /  Imtlndin 

"  yro^inkii  af  jaiBl  4Si*MWn«  iM  Bi»  iBiwiiiMi 
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■  gfecfrtcian. 

  *  _ 

MMWktMilWBK  aa4  PriBtlit  OflM% 

1,2«3  SALISBURY  COURT,  FLEET  ST.,  LONDON 

Tdifhone:  949  Holbom,  SU^yrMu:  "Eucnumji  KcwarAFiii  LomoR. 

ii  Ltttm  rtiaHmf  to  SiAmUUoiu,  A ivtrtiimnts,  mid  otktr  bntintst  waiter* 
tkoM  i$  aiimud  to  tlu Pubiuitr  "Thx  Elictucian,"  s,i:iit-)><y-c(mrt, 
FUtt-Hmt,  LmtiM,  EJC.  Chttau  and  Monty  Ordm  iMotid  A*  wiadi 

YSSm.  miti  iniirii  **  Ciwlfc  mi  ft,** 
Uil«rUUttttm  te  U  alirtaU  to  TBI  EDntnu 
4«  Wllm  fof  I'ltKWta*     "Thb  Blictrician,'  or  tonUdning  ;««tMo«f. 
mutt     auirmtaniii  by  tin  Maw  ttU  addrsu  c/  tk*  miltr  t$  nidtim  or 
g^od  ftitk.    So  netici  wkaltmr  it  laktn  0/  anonymcut  tommttmitationt. 
"tat  ELtcruaAN"  it  fabliiktd  nny  Friday  mornint,  ia  Uwu  for  Uu 
mumlKg  mwHi,    II  it  cm  uU  at  tit  raUway  bookstaUs  ikmi^lmit  tM* 
JThjJw  M  PrU^  ■omtef ,  mid  am  bt  obtaiiud  0/  ail  BttMkn  mud 
Ntmttmdon:  oriirtctfrom  tht  Publiikinf  OJCui,  at  abott 
•atMortpUM  latMi— He  Rate*  for  Sutacriptloni  to  "Thi  Electkici  an 
•KM  ■ate:—       Ybab      Halv-Ycaa    Quaktu  1  Fattbea, 


'IfiMmCIAN"  8BRIE8  FOBTHCOHIHO 


N.  —  •i.M.  IkadTuoe. 
WMMiM*  te  AMt  Mf  OtMir, 


Nim  rolMU«</"TnELBCTUCtAX''«OtMMIM»teil/r0 

—  ^  I        I  I      

"  The  Electucian  "  ofin  HKtfHonat  advmtagu  to  AdmrHttn.   H  ku 
t>7  btf  Um  Imrvwt  alrautim  of       iiifiiiii  Uaotiloal  papar, 
•tmtatM  aU  vm  UM  WoMA.   Tkit  tiatimnl  it  gwanUtd. 

dtiMmmmt  Mw,      ftrmardtJon  attlictiom  to  tkt  PiMitktr. 

TtLAXm  ADTnTKUf BWTS  faffaM  for  a<  c«rrM<  iitM  mmI  rtack  lk$  0£U* 
net  tattr  tlian  FinI  Poit  cm  Thunday.  Rnuwal*  n/iijlii<in  aiwmliimmt 
oritTi  and  tittrationi  to  ftmiinf  aiimiittmintx  wmf  |>i in  rwllWlto'l  %mdt 
ty  WtdnttdJiy.    Wrapfn  AdptrUtmrnllji  VMMli| 

OrnctAL  Announciuente.  AocmM^Ai  ttUIX 
att*ftU     to  B  t.m.  on  Tkimday. 


tiAxnr*.  Br  ■. 


By  W.  a 

*».o. 

TMMUtT  OAim.  Prfoe 
Br  H.  D.  Wiuni. 


itan  ABl 


Frio* 


KUOTRIOAI.  BOOKS  AKD  PUBUOATIOMS. 

AU  Bockl,  NiWffafm,  and  othtt  pMiemtiont  can  bt  oritrU  dirtei  of 
The  Electeician  "  Printing  and  PubUtUng  Compmiy,  IMnittd.  Jh$ 
mH-lmmn ' '  Electeiciaw  "  Saxm  efSUmdardEttttrttti  ~  ~ 

of— 

MuaaiBU.  nsTi>«  70s  nueKAPH  nenntzu.   Br  J 

_   BMW Tbww, M-I-IJ.  rriM      M.,  poit  tr«« :  «t.r  nd  :ii 

ns  RVSnm'  einsi  to  inBiUL&iiri  caiu  tkstixs.  bt 

Mmmt.  H.  K.  C  naBEpi  ind  J  c  H  Imsbt    I-rice  te.  ait ;  al)nmd,  at.  M, 
BUUOeBAPHT  or  Z  &AT  LITK&ATU&X  AJTD  mUZAXCE.  KdiM 

aC.  B.  8.  Philuhl  WIUi  in  tatrodiwUaa  co  Ite  Uatorr  ot  CrookM  Tab*  tmi 

f  KB  VOTBBTIOnCB  ^l]  _  — 

Pile*  «»- port  trM. 
t04UIJUino>  07  rAffllEt  B 

EAWIAEt.  Pric*  M^Mlt 
MOTm  POVXB  AVSt 

•VBKAAlitl  CAEUt  LATne  ABD  BXPAIBIB*. 

»n».    Prli;»       6.1  .  i»nt  fr»», 
BLXCTBICAL  LABO&ATOKT  BOTXI  ABD  fOKBH  (Xlmni 

AdTUOad).  Arracgvil  br  Dr.  J.  A.  Pldcim,  ILA.,  r JtJ>  —  -  -  - 

on  >pplk->Mr.n. 

BUOTKOBAOxrriCTEZOiT.  BrOuTEBHsAmnaL  VoLL 

liiL  M.,  Kilt  rne  lb.    Vi  l  li    I  ric*  111.  Ad. :  poattn*.  Uhi 
ni  AITX&XATK  CUKBUt  nABIPOBUB  IB  THBOBT  IBS 

piAcnoB.   Bii  rit  J.  A.  lumsa.  vol.  i.-thi  imdoctiov  op 

lUCTBIO  tAKPi  ABD  BLBCf.  C  UBBTIBe.    Br  RSTT  A. 

^  M-A..  P.8«.,  r.K.S.  S«wEa.  len.   W  ormnH  mmtrtUnn,,  prlot  a, 
-^rnytOnOB  IB  nOB  i.BS  OXHZB  WttALa    Uy  Prot 

aUCTBIO  BOnrX  FOWBB.   Br  a.  T.  Sna,   1C«.  Sd.  pon  tn*. 
nS  AXT  or  ZLXCrBOLTTIO  ■BTAXATmr  or  UTALI  (ThMMUMl 

BI.B0XB04nBXIBTBT.   By  Dr.  Oeoeqi  QoM.  PHob  2*.  rxwt  fi»fc 

»o4H.  D.  WrmsB. :».   Prtct  6*.  «d.,  port  trt*,  — «.»«««mm,» 

PrnWI  ABKATDaM  A  TO  OOintUTAMBl  maamw  mm*  jMaM..!  n, 

ruiiicASDiiacKn  LAKPASbm  MABinrAoms, 

*  '^^f"  "  fiicTBICAL  BBtlBBBUB*  TOBXBLa.  Br 

A  DIOBIT  or  TEX  LAW  OB  ZLBCTXIO  LIOHTINe  XLXCniC 

B.A.   ToJmiomt  iduu.   PniM  Si.  ad.,  IKKI  Irw.  v.^^a  ... 

OABBOB  KAXIBO  FOB  AU.  BUSABIOAI.  tVatOKU   Br  rKAHon 

iWXL    Prior  10.  M.,o.j.Utw.  "^vmmm    07  ClAXOD 

imk  KABorACTuiii  or  blbotbic  LwncAuaini  a  pim>o^ 

.fBUM  ZBOIBI  IBDICATOB  ABD  IHDI 

I 


TBI  SLBOnUC  ABC— By  Un.  Atmok.   TUi  work  li  In  Om  ^  

will  conuin  an  hUloriokl  ikateh  of  Um  aarly  aEiMriraaata  ao  th» 
clMtric  arc,  aa  well  a*  the  iraporUat  rMolla  ot  raoaat  la— lib. 

FBIKABY  BATrERIE8.-A  work  on  tUa wUMllrill  Aacttf  l» flkllM' 
brluKiuK  the  theory  and  pi-.ictk'e  ol  thtnkHrf  BattptJ to  M> 

The  Uxik  will  bo  fully  illu«lr»lfii, 

■BOOHDAXT  BATTBEISS.— ISy  E.  J.  Wace.    Fully  niuitntcd.  TIm 
Author  in  thk  work  will  imX  brtaOj  with  lha  tbaaiy  ud  taSii 


batteriei  ur  aceumulalcn. 

"THB  ELBCTRICIAM"  WIBKKAKS  POCBXTIOOB.— Edited  \yj  F.  a 
RaI'Uael.  "  Tbe  Elcctridao  "  Uompanr  will  ahortlj  publidi  a  nlnaUa 
pnolMt-baak  far  Ito  ■■•  cf  t' 


IBB  nUFBOBB,— Of  DaBB 


I  v.a 


SPEaAL  NOTICE. 
HOW  MAOV^TU.  XUr.  «l  "I  .  _ 

for  Unaing.    Pric«  2i.,  Vy  pout,  2«.  M. 
A  aompUta  lat  ot  "The  £Iuctucum  "  (187a- 1800)  «aa  now  ba  lupi^ 


GEmib  Loiooff  unwAT  Acooum. 

ExcopUonal  inlcrest  attaches  to  the  ncently-pabliahed 
aocoants  for  tbe  first  period  of  working  of  the  Central  JLoadoa 
Railwaj— viz.;  for  the  lutKyaH  «iiM  OMMnber  Slsl  iMit  ta- 
olodlag  the  tat  five  months  of  vorUng  o(  this  ndlwaj.  The 
Intereflt  airfaes  not  meroly  from  tbo  great  popularity  of  this  new 
aJilitiou  to  London'd  still  inadequate  pa.sseogor  tranapoiit 
arrangemonts,  but  alio  beoanae  ia  th«  "  Twopeonj  lab*  "  m 
hsTs  the  fiiat  real  eipoDent  of  •  tjpe  of  upban  nilwiy  Hut  b 
certain  to  be  adopted  by  a  large  number  of  railways  in  tbe  imme- 
diate future.  Wo  de8cril>e  the  ' '  Tube  aa  the  first  real  exponent 
of  ihl<  type,  l.ipcause  its  predecessors  in  the  South  of  Tjij||j|(j| 
and  At  Waterloo  were  mora  ia  the  nature  of  pioneeci.  Ibe 
C%  taA  Qonfli  fjondon  idlwar.  ft  will  be  iwnembow^  WM 
originally  p1ana(>d  to  lie  mn  cable  banlage,  and  poaMaw 
many  eletni'Dtsofdceign  that  would  have  been  omitted  ortltaofl 
hftii  cicciric  traction  been  originally  contemplated.  The 
Waterloo  and  Git;  Baiiwaj,  on  the  other  hand,  ia  B  ItM 
eoBstraeted  wKhoat  iBlenuedfate  BtatiooB;  and,  for  fhii 
and  other  reasons,  its  financial  accountfi  art!  less  generii'ly 
instructive  or  typical  tban  are  those  of  the  Central  London 
Kailway.  Railway  engineers  have  bean  pajriog  oOBoWeilBMe 
attention  of  lato  to  electric  traction,  and  the  gucceedid 
inauguration  of  the  Central  f^ndon  Railway  on  .Inly  SOth 
last  must  have  contributed  largely  to  strengthen  thoir  faith  in 
it :  but  it  is  to  the  legnlarl;  pobliabed  statement  of  aeoooot* 
that  these  aen  will  look  fop  the  stnngCBt  aad  most  trD8l> 
worthy  evidence  of  the  snpcriority  of  electricity  over  steam. 
For  Buoh  accounts  combine  the  index  of  popular  approval 
;inil  patioDfiL'o  with  the  index  of  technical  or  engineering 
superioritjr,  and  tbej  are  ttie  only  true  and  final  guide.  Wo 
invite,  tlurafim,  tbo  attention  of  steom  nilwiv  exports  sai 
nuthnriticK,  to  e^nmine  the  rccently-pnUillMd  itntSBaSBt  flf 
tbo  Ceniriil  London  Railway  accounts. 

Bofore  summarising  and  to  some  extent  analysing  these 
inakructive  figures^  wo  woold  piefaoe  ou  nmarlks  with  the 
remiDclop  that  two  etases  tend  to  make  it  dilBeah  to  oompan 
cb?ely  tin?  accounts  of  the  •  Twopenny  Tube"  with  thoasoT 
any  ordinary  steam  railway.  The  most  serious  olMtaole  k  ifao  • 
psoaHariUBtcni of  laiiwafloptMl  OD  yio sleelrio Ifaio— viz., Oa: 
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ijniforra  ob&rge  of  2d.  for  any  diatasM  tr&TOlled.  On  this 
Byatem  the  number  of  pasBengera  Mnied  serves  as  no  guide 
to  the  piiMongor  luileagfi,  which  ramaina  an  unknown  quaniity 
evea  to  the  diieetars  tbemselTsa.  Acoordinglj,  although  the 
tnin-uiilMiga  Is  knowo,  dw  ATtngs  tndn-load  of  fUMBgera 
is-  indetcrmmato  ;  and  the  absoooe  of  the  faotors  jast  men- 
tiimed  renders  impossible  any  oIoM  eomparison  mib  steam 
practice  on  a  uniform  bt\ais.  Another  point  tli.it  moat  bo 
botne  in  mind  is,  that  not  oal;  do  the  aooounts  before  us 
laptMoii  ttw  fiist  poriod  vt  ir«1iiBg,'1iat  tlwy  alto  ibdnift 
one  month  pror  to  ti  e  opening  of  the  line  to  the  public 
f^hey  represent,  therefore,  a  revenno-eaming  period  of  only 
firo  months'  duration. 

Tb«  totel  enpHkl  erMttsd  to  date  tnelodei  Mi,^flOO  in 
■lwrMaiia<876,00OlMdu,or«tolalof<3,7M,00a  Of  this, 
X3,512,012  has  been  expended  on  works-  and  rolling  stock. 
This  is  nndonbtedly  a  heavy  capital  ior  a  line  of  suoh  limited 
length ;  but,  vhen  the  oodily  BAtaie  of  the  tunnelling  and  the 
taqpaosf  ol  the  ttations  ant  wniidand,  tiM  Sgon  tlioald 
not  be  dscnwd  tatravagant.  Tt  inll,  hoiravar,  stand  all 
the  more  to  the  credit  of  electric  traction,  if  the  under- 
taking steadily  yields  a  series  of  good  dividenda  upon 
so  large  a  capital.  During  the  five  months  working  from 
July  SOth  to  December  .'ilst,  uo  leas  than  14,916,922 
passengers  were  carried,  or  roughly  8,000,000  per  month. 
Enormous  though  this  traffio  h,  it  f&lls  short  of  the 
aiigin*l  aatimi^  of  50,000,000  per  aaaum,  a  deficiency, 
iNnrarcr,  wUoh  It  mpty  Meooatad  fte  faj  the  faaiai  not  jtk 
having  been  ran  on  tho  short  headwfty  for  which  the  line 
designed.  It  will  be  remembered  that  daring  the  first  few 
weeks,  and  until  tho  operating  atatl'  were  thoroughly  buutUar 
with  their  duties,  the  trains  were  run  on  a  fiw  minutes' 
iMadinqr*  IVhui  •  ooBtonpbted  laop>1io«  eswi-overs 
have  been  completefl  at  both  termini  the  triinsfer  of  ^min  ■ 
between  the  two  tonnGla  will  bo  greatly  faciUtaced,  aud  a 
^luch  more  frequent  service  than  at  present  will  be  rendered 
lie.  The  Mtotd  snmee  Uwn-ntUMige  tor  tbo  period 
br  oouUmtkw  wu  M6,0O4.  The  mnnae  de- 
rived was  £119, 1R»,  and  the  workinc;  cxponsoB  were 
£70,4:(.S.  10a.  7d.  Steam  railway  euginuers  wkio  m»y  fet»i 
surprised  at  so  high  u  ratio  of  expenditure  to  revenue  aa 
6B|  par  oaot.  ehoold  be«E  in  ariod  Um  fMta  to  vhish  m  have 
■Inodj  dltided.  Tn  edlHtioB  to  Ibem  pt^odSdal  infloenoee, 

we  Tcarn  that  the  high  prices  of  fuel  and  other  matcriala  have 
seriously  increased  expenses.  We  admit  that  50  per  cent,  is 
n  Ugb  intio ;  it  h  •  figon  oosiaidflmhly  above  Um  OTenge  of 
steam  practice  and  far  above  tho  best  steam  or  electric  pra^ 
tice.  It  would  not  be  condoned  except  in  a  new  liue  ;  but  a 
:^  ''[  I  daily  pardonable  in  a  line  that  is  not  only  new  but  ia 
also  worked  on  an  entirely  novel  system.  We  expect  to  see  a 
cMHMenUe  ndtMUm  is  tfab  mtlo  in  the  next  ludtyeKriy 
accounts;  we  shall  not  re<it  satiKfied  until  it  is  well  below 
-  50  per  cent.,  nor  do  wo  despair  of  its  being  leduued  to  15  per 
cent.  A  little  cakulalion  ahowt  that  the  net  profit  amounts 
to  2i.  per  tnin-miUt,  the  gnw  nvenuc  being  iai.  lOjd. 
per  tr^n'raile  sad  th«  expenasB  Sit  lojd.  per  tninnile. 
One  word  as  to  tho  distribution  of  profits,  and  we  must  close, 
neerv'iug  for  a  later  oeCASion  our  detailed  aniilysiii  of  the 
accounts  Tho  balance  available  for  distribution  ia  £49,576, 
■id,  alter  pajing  Interast  on  debentore  atoek,  there  Is  a 
baltiaoe  of  <S9,1S9.  With  this  a  dividend  le  reeommended 
on  the  shiiff  capital  at  the  rate  of  '2h  per  cent  per  annum, 
leaving  the  sum  oi  £i,tt27  to  bo  carried  forward  to  tho  next 
iooount.  While  this  financial  result  is  a  satisfactory  one, 
taking  all  11m  fiele  Into  oOMMwMioii,  ]n4  it  eaanot  ha 
NgniadwtflnkiB&ittn  oi  l^^gtMimm  pT  dnbia 


tiMtion  on  mUwafi  of  the  claw  to  wbiob  tba 
Tnbe'"  bsloage.-  Bneonraging  as  ase  tbe  rendW  of  tbaflrili 

half-year  when  viewed  in  the  right  light,  Ihey  abo-^  lb  it  'nuch 
progreflfi  remains  yet  to  be  made  before  the  financial  aupehori^ 
of  electricity  will  have  been  triumphantly  and  ooodoaival/ 
£«t  that  tmnipk  te  ia  Um  1 


A  triLQsfnrmei  k  tmtHj  dcogneS  lo  %qfaoifisatioD  oI.:-r-;  • 

1.  Oat  put  at  a  given  frequency.  ' .»  ' 

2.  Ilatio  of  transformation  at  full  load. 

8.  Efficiency  (not  less  than  per  cent.) 

■1.  Maximun:  drop  of  eecondary  preasurc. 

5.  Temperature  rise  (not  to  exceed — -  i  and,  Eometimes^ 
in  addition,  ' 

6.  No-load  current  (not  to  exceed  amperes). 

7.  Means  of  eooSnK  «Mp%>d  ail',  ott,  or  nurihaniiiaF 

cfrcnlation. 

Ia  Bpecifvin^,'  etTiciency  and  pressure  drop,  the  pOIN^ 
factor  of  the  oirouit  must  be  Btatei! ;  /-  fT.,  "to  have  an' 
eifioienoy  of  not  less  than  95  per  cent,  ou  a  cirmit  of  power 
factor  0-8,"  the  power  factor  being  tiie  cosine  of  the  aOgU  ot, 
lag  of  current  behind  B.M.F.  Efficiency  has  anally  to  be 
guaranteed  at  half,  three-quarters,  and  fuU  load. 

The  method  of  design  is  tentative,  a  certain  form  of  twre 
is  oboaen  tot  a  given  output,  and  the  design  is  analysed  ;  nei^. 
moportions  are  then  taken  sightly  greater  and  sUghtly  less 
man  the  ftret;  if  one  of  theae  deiigns  is  found  to  m  hattq^ 
than  iiw  origbial,  then  a  f  uHkir  Htoration  it  mda  & 
same  diieotioo  imtil  a  dam    famil  «ha»  besi  BrtlaBw  Oil 


eondltioiM  nf^ 

(1)  Watts  lost  in  iron  and  oopper. 

(2)  The  temperature  rise  of  the  transformer. 

(;^)  The  drop  of  secondary  vcltas!!- 

(4)  Xha  C4^t  of  umterials  and  mauufactar&  > 

Proportions  of  Core. — Modern  transformers  are  of  two  types  . 
tbtne  knomr  as  "eore"  feranaformata  having  abort  aopp^ 


Fro.  1. 


and  long  miijjnetic  circuits  with  the  windings  enclosing  the 
core;  those  kuowu  "  uhell '  tranuformars,  in  which  tho 
copper  and  magnetic  circuits  are  of  ai  <  pi  .1  matcly  equal  lengthi 
tho  windings  being  principally  surrounded  by  the  core. 

Tho  advantages  of  tho  first  type  are  ;  (1)  \Vindiiigs  present 
good  eoolmg  aurfaoe ;  ('2)  accessibility;  (S)  easily  vvoand,  as 
cylindrical  bobbins  may  be  used:  (I)  good  pressore  regula- 
tion, short  length  of  turns  on  winding.  Disadvantages : 
Larger  weight  of  copper  and  larger  waste  of  material  in 
stampings.  The  advantages  of  the  second  type  are:  (1) 
shorter  iron  path  and  smaller  magnetising  current ;  (2)  latt 
wn^te  of  material  in  atam^ngs  and  less  weight  of  oowevi 
Disadvantages :  Coils  not  aeomble  and  lees  ooolir?  amnSaai 

Xlia  floio  of  tha  first  type  majr  htm  tb«  itUav  i-tg  mfOi' 
Haatf  tha  llnba  being  xquare,  «e  two  or  avm  thiaa  ciaaa  oC 
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I  being  uaed  to  approximate  the  core  iMtion  to  the 
ion  of  the  bobbins,  as  in  Fig.  1 

W»9'2if  +  1" 

The  stampiBKB  arti  L  sLap^J  and  are  Imiit  up  eo  as  to  break 
joist.  The  Weatingfaouso  ooi«  most  uecd  tor  ab«U  tnns- 
SOtmtM  Ittt  Uio  fiofpottions,  Fig.  2  :  — 

V  =  9mbiA» 

Tbo  Btampings  arc  eat  tfanoo^  atx  xud  the  aides  bent 
book  to  allow  the  plate  to  bfl  ptsaei  over  the  windings,  when 
the  sides  are  unbent  to  enfold  the  wmiliu^s,  tht'  ccixt  stamping 
being  put  in  from  the  other  si.le  anJ  "  breaking  join'." 

No-load  Current. —  A  well  fic'si,f;netl  iranaformer  baa  no 
ruagni'lic  leakage  at  no  load  :  tbo  loaaii.-i  iir«  small,  ConHiJer 
ttn  akcrnatin;,'  current,  whose  tnaximuui  value  is  C  ,,  in  tLo 
primary  winding ;  it  creates  a  iiux,  N,  in  tbe  core,  rising  and 
falling  with  tbe  current.  This  flux  causes  an  E.&I.F.  iu  each 
wbding,  in  quadrature  with  it  (i.i:,  witli  a  iihase  diflerenoe 
of  tK)deg.),  call  them  K,  and  E,.  As  there  are  practioally  no 
losses,  the  E.M.F.  in  the  primary  will  be  eqaal  ta  the 
E.M.F.  on  the  mains.  The  maximum  vafen  OiEi  ii  gnh 
Mriioul  to  tbe  nuouBam  vtloe  of  N ,  tbe  f  niiudi«|y  of  ilUnia- 
tfam  if),  the  aamlMr  of  primarjtums  (Tj>,  or  Kt  oo  load. 
E.M.F.  on  mains  -  R,    X  ,.  f>.  T,  ■  2r  :  10"  volts. 

Aosuming  a  siae  wave,  diriding  by  ^^2  gives  the  virtual  volts 
B,-4>46>^NK/xT,■^10>. 

B,  =  4-46 X N  x/x  T,4^  10'  volte, 
whore  T,  is  tbe  wmber  of  inrni  in  the  Mooadttj.  Bj  dhjatoB 

Thi  i;  i-i  a  i  .1  iQ  lie  true  when  wc  consider  a  loaded  commercial 
tnosformor,  because  of  the  fall  ofvoltAge  dne  to  cop^r  losses 
kad  bOMnse  the  flux  N  is  lessened  by  leakage  before  it  gete  to 
tlt«  seeopdun  winding,  to  that  the  ntia  ol  the  numbae  of 
tirnw  OB  pruuuy  tad  seooi^y'u  not  I3ie  nlio  of  tbe 
voltages. 

Magnetiaing  CmTenL — A  veeiot  diagram  for  a  transformer, 
Laving  no  loaaaf,  loitded  with  »  non-inditttiTC  load,  Im  ahcnni 

iu  I'ig.  3. 

Let  ON  represent  the  flux  in  the  core ;  OC,„,  in  phase  with 
it,  the  magnetising  current  whtt'l;  cause?  it ;  if  a  current,  OC , 
(in  phaijn  with  tho  secondary  Il.M.F.,  luid  therfforo  in  ijuadra- 
turo  with  OC  ,),  circalat<!  iu  tbo  Hocoudary  winding,  then  the 
magnitude  and  pljai<c  of  tbu  priiiiiiry  current  is  obtained  by 
drawing  UC,  to  complete  the  parallelo|p»m  OGjG«.C,  or,  tbe 
magnetising  current  of  a  transfoiiiMr  u  tbe  neidtMt  of  fbe 
jirimary  and  secondary  currents. 

The  power  put  into  the  transformer  -  E,  x  U,  x  c06^ 
Ditto    taken  out  of     ditto  -iE.xC|. 

A  no  loHd  diagram  tot^imuSaaaee^mi  boa  and  oopper 
hwaee  ia  sbown  in  Vig.  4. 

Let  V^Tolte(8<uniMaR,  orbnDnnelTolli^  - 

FA^mfta  mated  in  hystorcila  and  odiiM  in  the  oon, 
thai  byitaab  ODncat  i\  =  P,  V. 

Tbia  current  must  act  just  as  (he  secondary  current  does, 
tat  tbe  core  plates  may  be  considered  as  little  short-circuited 
secondaries. 

Set  out  then  Ot'„,  tbo  magnetising  current;  0C\,  in 
qusdratnre,  the  bystereflis  oomnt;  tb»  aoload  concat  it  tbe 

vector  sum  of  these. 
No-load  current       ^\    \'(.\  +{.'  '. 

If  Pk-w»tta  loat  in  tbendman  windiiwi^diie  to  neieteaoe 
wfth  a  cdiitnt  0,  tbtn  ttie  lott  vollt  afU  M 

.  -  P..  (  •„ 

and  setticg  out  O  in  pha.so  with  {.,\  we  obtain  OV  as  the 
impressed  volts,  bviug  tlie  rttultant  of  OE,  and  O«.  The 
taun     tbe  traosformor  at  no  load  m  V   Co  x  oot  ^. 
.  IB  nsrt  NiM if  actUglUe  at  M  load.  ' 


Calcnhitiou  of  Mo-ioad  Cuneut.  Haguetising  Outunt.  - 
Lit  C„  =  virtual  value  of  magnetising  current, 

Ki.fnaiimam  valve  ofawsnetw  flax  in  tbe  eon, 
f-aicanltBgth«(  mamSte  wontt  ia  aohti 
A =net  iaetional  aiw  oi  eon  la  iqnan  iaabta 
B  m  max.  flux  denttty  in  lioea  per  tqaare  Ineb  -  N'A. 
Then  from  a  magnetisation  curve  for  tlie  partii;ular  iruti 
U8«d,  we  find  ihu  "  ampere  titrud  per  iucli  of  pa-th  "  for  a  tiux 
density  B,  and  C,„  -  ampere-turns  per  inch  x  /,  1-41  T,. 

Hysteresis  Current. — ^This  depends  on  the  watt)  lost  in 
eddies  and  byBCcresis.  The  eddy  current  loss  is  proportional 
to  B*,  (f ce^uen^y,  and  (tbiokneet  of  ptote}'.  It  ia  teat  fiir 
ttiaB  lor  a  tm»  iioa,  being  picfoitioBBl  to 


Fio.  4, 


tbo  specific  resistance,  and  for  chc  same  reason  it  decreases 
alifjbliy  a.'i  tbe  tf.'miH-r.itnre  increa.-ie-'j.  l  or  plitos  1-lmilA 
thick,  best  iron,  it  may  bo  found  from  the  formula,  watts  lost 

per  pound- >i'0'X)'t  ('  1 00 x ByiiOOOVf  or  foT' flaleB  of  aa;r 

ihicknoss  {()  ia  inches, 

walto  loit  per  ponad* 2(« x/x     x  IO-m. 
The  hystereaii  loss  it  proportional  to  tba  fiEsqoeuey  and  to 
li'  ' ;  it  is  indepesdent  of  the  thickness  of  plate  andof  chaaga 

of  temperature  within  working  Imiita.  It  increases  with  time 
and  continued  beating,  and  to  soms  extent  with  prassure. 
Any  iron  to  be  used  for  transformers  should  be  carefully  tested 
as  to  its  "  ageing,"  or  increase  of  losses  due  to  continued 
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Viu>  6.  "  Hj'JtcnsIa  lem  ftt  pmuid  of  Inw  ai  100  ejvlMii 


working.  For  any  particular  cla-is  of  iron  a  curv«  may  be 
plotted  connecting  valncs  of  B  with  wutt-i  loat  per  pound  of 
iron  at  a  given  freijucncy. 

Fig,  5  gives  values  for  best  English  plate,  U  mils,  tliick,  at 
100  cycles  per  see. ;  for  any  value  of  B  the  loss  at  50  eydes 
would,  of  course,  be  one  half.  Add  the  two  loaaaa  fooad 
above :  Watts  lost  iu  eddies  +  watts  lost  in  hyBtereaiaBp|,aal 
C»    P.,  V.    Then  ro-lijiid  current  C„  -  ^'(;77T:„\ 

Efficiency. — Let  P,  —  sum  of  copper  losses  in  primary  and 
secondary  ;it  any  load,  P.,  total  iruu  lon.-ies,  constant  fbr  all 
loads,  cos  -  cosine  of  au^^le  of  lag  in  secondary  oireoit, 
ncTfang  fiNm  <Ht  OB  a  motor  load  to  I  on  ali|^ttinftbad,tbaa' 
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Temperature  Rise  of  Transformer. — Heatins:  depcmds  upon  • 
(1)  Walls  wasted  per  square  inch  of  r  i  l  itin  '  -vaIhc,  . 
(■J)  Conditions  of  cooling;  tincased  or  cased;  witboui  oil, 
with  oil ;  with  mechanical  circalation  of  water  tbronph  pipes 
in  (ha  oil;  with  forced  air  draaght,  iS;c.  If  we  consider  two 
3«i<«tl**  triinsformois  in  which  the  Uneur  dimensions  of  the 
•«De  An  >i  times  that  of  the  other,  then  if  the  niae  of  Fi  be 
kapi  the  a&me  and  the  same  pro^iortion  of  apBOS  le  occupied 
l{j  the  wiodiDna  io  «Mh  ea^e,  tho  cooling  suiCim  wiii  only 
IniMtM  U  fl* :  1|  irliil*  the  oatpat  increases  as  li* :  I.  Great 
«■»  mnst,  thamlM^  be  kikm  m  Ungt  itantktnum  to  Iteep 
the  temperataze  riw  mwU*  i 

To  express  by  a  formnla  fbtt  liM  of  tflinpmtan  «t  •  tnoar 
former  for  i»  fi^wn  value  of  ll»  ntio — 

Walts  wasted  areiv  of  cooling  snrfaco, 
is  a  somewhat  difticnlt  matter,  a.^  a  badly  designed  arrango- 
ment  of  cooling  surface  may  cause  great  local  heating  :  for 
this  reason  oil  cooling  i.^  much  to  ho  recommended,  as  it 
teiida  to  equaUse  the  tompenituro  of  tho  whole  transformtr. 
If  only  air  coolin;j;  be  used,  greater  attention  miut  b«^paid 
to  subdividijig  tho  coils  and  arranging  air  ducte " 
air  docts  in  ue  can  amy  ftiao  be  oaaeasaej. 
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ITiMl  r<uM  v*r  If.  (a.  ^  tmfut. 
Flo.  6. 

If  a  transformer  be  tu  a  clewed  OMe  tin  BUfoos  of  the  case 
should  be  as  large  as  tlitU  of  thfi  tmufomiMr  ;  the  oeee  may 

Ikj  corrugated  to  attjun  this.  (..ern>rii!ly,  ur-ijooled  Irana 
formers  ahoiild  be  in  cases  allowing  a  frco  circniation  of  air 
((  .■.,  open  ca.'iBH).  Oil  cooled  transformer.s  are  necessarily 
cloBtd  in  :  ia  large  si/oe  the  circulation  of  w.tcr  through  a 
coil  immersed  in  the  oil  is  recommended.  Ijargc  air  cooled 
tran.'iformers  sometimes  Lave  »  mftli  fan  motor  atiadied 
with  an  output  varying  fitom0-fl5  par  ««llt.  to  0*1  per  oeni  Of 
the  traoKformer  output. 

The  following  rule*  will  bo  found  good,  where  the  ratio  {»i  =  )  : 
Totel  waltit  wasted  in  transformer  wq.  in.  of  cooling  surface 
ie  noi  greater  than  0  1. 

A>rf<,"i''^K  -\'''''<>n!  i;>/v/f(y/;r.— Final  rise  of  tempentore 
(  I')  -  300  >  ;/r. 

— Hue  of  temperature  r'F)H825  x  Mh 

The  ourvcB  corresponding  to  these  Cfnaliooe  BjWUld  be 
plotKd  tag  in  Fig.  C\,  and  mod  for  lefereDoei 


.it.  A. 
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AuQual  ntnettl  auttiag  held  Fchtmrj  BIh,  Ur.  G.  OntBlli,  vioa- 
priNiidfut,  in  the  efaait; .  The  report  uf  the  Council  wua  read  uad 
udopud.  Praf.  WUlWil  OibW  and  Dr.  KuJuIph  Kueuig  were 
«leeitdlothetwetMaiithanatifyitflo««hiiMof  ihaSecte^  The 
fvtllaqrfng  oflteni  tad  cooiiea  wen         iBe  the  4 

TVcttfoO.— Flmf.  a  P.  ThowfiBn, 
J'ir*  PraidcHlM^Hmiilm  vlw  hare  Iliad  die  ollae  of 

T.  IL  BlainAqr.  C.  V.Boya,  Ftraf.  J.  IX  BkmU,  miJ.  Wdkar; 
fytnlmrm.;  H.M.  BIdv  ind  W. .WeboB. 
^Ttign  AiRtary.— Dr.  R.  T.  Oiaaetawl. 
SPmtutr.—VnL  H.  U  CaUnubr. 

OtAer  ItttAtrt  nf  tht  Vtnmed. 
)'ruL  iUmlMK      B>  OiMipw»  a  OiUth.  £.  H.  Otiflthh  Dr. 
lx;liM<lh  &  LnptoB,  mr.  nttj.  Dr.  Fbrier,  W.  A.  PlriMind  B.^ 

Prof.  &  PtTmnii  ^uN  tlioii  tu<.>k  iliv  tb^ii'  and  d«li««ndhu 

Presidential  Addieas. 

In  opiniug,  tho  preeident  jjuve  in  dotnil  the  vaiioui  wa»-8  iu  which 
the  uiui  of  the  Pliyaical  Sotit'ty  to  pruiuotc  tby  i)roKr»;sg  and  stmly 
of  jilijtica  Imd  btt;ii  aciioiuplislicil  dunii),'  tlic  20  veors  of  the  Society  s 
exiutrucf.  iJi-fcrrinL'  to  the  I'lecliim  ijf  tWM  lionomry  fellows, 
I'rof.  Thompnuu  said  tbvy  hud  <td<i(xl  their  i-oU  two  men  dta- 
liuguiiihi-d  in  very  dillnrcnt  walk  .  nX  phjsics.  Pctil".  Willard  Glbba 
is  a  Uailc^  StatM  nadiematical  phyiieirt,  wfaote  wurV  in  tbermo< 
dyaaiuiok  ekttk  solid  theory  of  light  and  othar  rpecialtbod  eubivcts 
iaof  ihahjEhiit  order,  and  i»  ralufd  for  its  li.>auty  ui  ?  .  :  fuiidity. 
Da  Sndolpn  K'xaitj;,  of  Parif,  i»  kiiown  lu  a  ni.i!  - 1  :  i  oiintical 
intitrutueiits— <>l  pirfect  st«jnl.ir(.l  tuniiii;  forki*  iu  jxurlicular.  llu 
ha*,  however,  found  time  to  f.\tcu>l  the  fcrdere  of  acuunlicii,  and  to 
him  we  cwr  the  monometric  iWrntL^.  tbewavaayrtMiaiMi  otbar  iiu^- 
nient.<i  of  rcararch.  He  ba£  aUo  puuidwd  ft  WWk  on  tha Cuti  ehooi 
the  ciiniliinations  of  pure  tono. 

The  pr<:sident  .appealed  to  all  ttacherfi  of  physitB  in  tlie  country 
to  make  noe  of  the  Society  and  give  it  their  acUTe  support.  It  was, 
he  raid,  mainly  in  th«  istamt  of  tBeaban  end  atwwnts .  that  the 
Society  bad  onderliklcen  the  pahUoatioD  of  StiiiM*  Ah^ntU.  By 
nieatiH  of  the  aU^Mta  teaehers  had  nt  band  the  latu«t  informatioB 
on  the  subject,  and  aoold  thus  continually  tapfltmi-ut  thvir  taxi- 
hook  knowled^'e.  Kveiy  teacher  from  tune  to  liiii>-  dtvittd  new  or 
improved  nif.de*  of  pr.  iciiting  hi;!  suhieet.  At  the  I'hysiciil  ."^^wiiely 
the  fcUoWB  always  welcome  coiitrilxitiona  of  ihia  km<l,  evtu 
ihoir^'h  tliirc  might  Le  little  of  actiiid  uovelty  in  the  l>tinciplea  ik> 
illuttraU'I.  Tile  routine  work  and  (niminiHtrulivc  dutiw  of  tfinlK-.i's, 
although  humjieriii;^  their  utufulmaa  to  science  and  diminishing 
their  fruUinluiHi,  preventoJ  their  atteiitiuu,  uilhoal  iol^rmi-'Liion,  to 
one  siilijtet,  ;ind  prtduced  ii  UlreolioB  ef  thought  ««r  vatioaa 
dotuBuiu  of  phy^tcii  which  «a>f  to  be  weleoBud  ntbar  than  depleted. 

it  bos  faoaa  the  ciufaMu  for  fellow:^  of  Ho;  rhyuicnl  Soewtgr  te 

bring  models  to  fUutttate  lAyiiml  priuci|>l«.ii.     This  pTBOtiM  ol 

luing  di'-kIvIs  w.is  regatdad  by  our  t'onlinviiUl  brethrL>n  iti  a  jmscu- 
Uedy  Eiij;liBh  matur,  end  one  that  allowed  a  «)rt  of  menLiil  i;ou«lj- 
lution  they  did  nut  quite  understanJ.  Models  had  Ucome  a  part 
of  our  mental  funnlure.  It  never  occurred  to  ut  that  there  wasaiiy- 
thihj;  unusual  iu  the  habiL  Kamday  batl  uwkI  them  in  connection 
with  the  electrostatic  li-:ld  snrrounduiK  thargo J bodith.  Lord  Kelvin 
had  made  models  to  convev  hi»  idcafl  of  elasticity,  uf  th«  ulabtic  a^Ud 
llieurv  of  m.itter  iiinl  <if  thi  con*titutiou  of  nmttir  ItMlE  Uuwall^ 
nii>le'].s  <.f  lieU-Mpenitiius  dielvctricfl  and  the  mstoil  iBdnethm 
l>et«ecn  two  citcuitt  w  ore  wall  known.  Tbaae  meOMa  were  u»eM 
for  Uuchinn  puri>o«f9  and  fa*  eBehUep  one  to  graap  that  which  in  it» 
uuiure  «,i5  «bttr.M5t,  by  aonleinplatiug  tlie  reprc-wnUlion  of  it  or  ite 
analogue  in  the  concrete.  The  French  physicist  c<Juld  not  uodcr- 
»land  a  CumplicAted  phenomenoQ  until  ho  had  roluued  it  to  a  iiiiithc- 
iimliral  e-jtiAtion.  The  nrittvli  physicist  muat  coustriuL  a  niodfl 
wliKh  would  pro'iiicr  lucchauicallr  iho  nonl'igou^  opcratMn.  Koth 
metho.is  were  ri<,-ht,  but,  ludfiing  by  iheir  fruillulii,!*,  the  mclhod 
of  Furaday  had  a-lvanUge-.  ovor  ot  {'oifbou.  Heitu-rinK  to  the 
new  ti'iK'hllig  uiuveiv,ity  nf  Li.udcn,  th.'  laoM.leiil  -aid  ibul  now  Wie 
tho  tiaJB  for  fellow*  to  i>H'cr  suggeitim^  U't  the  le.aohinf:  of  phyde* 


An  oidinarj  i 


.  .  r -'  -•c't\  witi  then  held.  A  Paper  OB 
'  A  Miti  Echelon  Orating," 
l.V  Prof.  \i.  W.  Wo-  It.,  was  nad  by  Mr.  Walscu.  This  grating  wcupitd 
a'pofition  midwiiy  bftwe.  ;i  an  ...r.-iiniry  KratiDj.'  and  an  echelon  with 
thick  plate!..  A  iiunibct  cl  ►hcota  of  mica  were  o.\raiimid,  mlb  IM 
intetfcrMmcli-r,  and  one  selected,  over  a  con.'.ideniblc  j^rtian  Of^Udl 
the  hluKcs  wci.i  ..ua^.'hi  <iud  unbroken.  Thw  portion  waa  uiiirMlra 
and  cut  up  into  ifccuuok.,.  The  mica  W4ia  about  O-Oimin.  thick,  aal 
tho  iKUtdati 
ien^iha  iw  i 


kL  oofrof  the'  iwGtaBglaa  waa '  fanad'  to  ha .■(»'•■»•■ 
inn  If^  Nine  of  lhaae  ntiN#M  >Mie  iwd  to 
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Jbm  th«  (rratiog,  ind  they  were  put  in  povition  ander  •  iiui;ro»:ope 
■od  ceiticntt'd  triRPthi-r  .il.  i.-<ige»wilh  aealing  wax.  Tlie  eratinR 
•pace  »aa  11  ,'iiuiii.  '11.,  .  at.  i  v  wa«  moiioted  on  •  8i|nareof  rjird- 
hoaid  over  u  rts;Uiij;u!ar  oiifiiiog  of  the  mmc  size,  a  cXcat  apacis 
6-Finiii.  wide,  being  left  to  ien'e  at  the  firtt  gralini.'  line  of 
sero  fi^tardation.  The  number  of  lines  was,  thererorc,  10.  The 
KMlulion  of  the  lodiimi  line*  wat  beyond  the  power  of  the 
tBatmuent,  but  tlw  jrellow  mamij  line*  were  eaaily  Mpentod. 


The  dislanee  between  the  lianwaaoQe-thirfl  of  the  distance  belwean 
the  i<p«ctra.    For  the  seko  of  cominrtiiou  u  i^lim;  of  the  Eama 

i.j>acin^'  iiuJ  DiiuilxT  of  linra  waa  ruluil  nu  a  jiitcc  of  Biuokrd  ftiaflt^ 
an  1  it  wiui  f  juml  ihiil  iti  the  f;r.--l  or  I^r  ■f^mXitm  w;ii  uiinhlc  to 
BfjiHr.iU'  thu  i_'ilrt'ii;..'  n;';  .iini  Mul-  lM]'';--  uf  thu  •iii-Linitu.  The 
/eemon  cU'ccl  can  bf  ^liuwn  \t  ith  uu  i-<:h<.'loa  made  ui  four  interiero* 
meter  pUtee,  the  light  lieing  the  green  ray*  from  amwwi/  tlitt. 
The  Society  then  adjoarntd  until  Febnuiy 


TBI  WDLUD  ■EMTBIQ  OOBFOBIXIM  m  FOVIR  DUtBIWmK. 
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m  l»ve  poblldied  maps  of  tti« 
Isigo  power  sohemes,  anil  w* 
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tb«  company  hu  had  bbovUmmI 
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THE  MIDLAND  ELECTRIC  CORPORATION 
FOR  POWER  DISTRIBUTION. 

MA*  aHODWIlM  WW^OMD  ANCA  OF  tUPPLV. 
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that  of  ihs  fti-<  a  in  which  the  M.  UandiKlMtric  Corporation  for  I  trangferred  to  it.  Its  area  takes  in  some  70  aq.  milo3. 
Power  Distribution  (Ltd.)  ii  eari^ing  on  it.s  opurations.  j  and,  under  ihu  .mperintendenca  of  Minora.  Kincaid,  Waller, 
Begietered  on  .lune  2!1,  iS'.rT,  this  company  hng  an  authorised  and  Manvillc,  tho  system  is  rapidly  noaring  completion,  and 
Mpital  of  £200,000  in  £o  shares,  of  which  Xlul  ,0.S">  only  has  a  Hupply  is  anticipated  at  no  %■  ry  dir.aut  date.  The  po8ition.^ 
been  iasaed.  The  following  cnnstitutes  the  board  of  diroctorg  :  |  of  the  power  station  and  sub  stationg  are  clearly  marked  on 
W.  Marrinor  Brigg  (chairman),  ).  Atherton,  ThoniM  Parker,  i  the  accorapanyin;<  map.  An  extra  lii^'ii  preasurc  two-pha^e 
and  F.  J.  ijgfllie  (managing  director).  Mesiira.  Kinouid,  j  system  of  supply  has  baen  adopted  which  wilt  be  provided  by 
Waller  and  ilanville  are  the  consnlttDg  engineers.  I  five   Ferranti  alteroators,  aggregating  nome  10,500  i.u  p. 

TbU  sebeuM  differs  from  the  power  bills  which  reotived  |  FnrtkQr  particalatis  ot  tb«  oipiiMiit  of  Uia  powerhoua^i 
PkdiMmntuy  Mnolioa  lattt  session  in  the  fact  that  it  has  .Ic,  were  gitUB  ia  Tke  h^teetrirign  §K  JmoKij  4ttl  Mfe. 
obtainad  Bp  fpMial  asi.   For  Om  wholo  of  th«  distriots  '  p.  980. 
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THB  '^OLnrcmR"  OiBU  GUP. 

MciwrK  W.  N  Brunlon  i  C<i .  of  MiiM«lbarKh,  are  inUoducillga 
clip  for  overhead  cablw,  to  lepUce  the  laW'bide  clip  orainaniy 
cmplqjtd.  Tb*  conitneliim  ami  method  cf  tiuploy  ing  It  arc  Meo 


from  Um  Menupra^iBg  tigiurciu  In  fixing  the  dip,  the  tye  i«  placed 
■at  l^dMt  Um  itnip  opjMaite  to  the  flap  of  the  ilrap^  and  the  huok 
it  pol  iato  mriitim  •*  thown  in  Yip  1.  Then  the  »tr«p  h  \ttal 
rauid  tlw  CANS  nd  batcctd  un  thowu  iu  Vin*.  S,  J,  «nJ  4.  Fig. 
iltaatnlM  a  cable  nmuidtd  from  tha  beater  wire  by  ooe  of  tbeu 
clipiL  AlllhoKbwafllnatiayonaNbalfaealfc 


AUSTRALIAN  NOTES. 
(frox  our  omr  oomiaPOinHnrr.) 
Electric  Driving  in  Railway  Worlubops.— The  Itailway 
Cominimionera  of  Qaeensland  have  recently  entered  into  a 

contract  with  the  \VestirrL,'houHe  Company  for  a  rninplt  te  i  li  c 
trical  equipment  of  tlieir  now  railway  workthops  u:  Ipfwich 
»jth  a  two-phase  syalem  for  ligluinjj  and  Motor  ilnvin^^, 
Considerable  savin;^'  is  anticipated  in  tllttiiui,'  lucomoiive 
repaira  both  in  limi'  and  in  o{N3riitinfj  rNi'iDses.  I  he  central 
station  is  being  C'nuppod  with  thrto  ;iikinmiuly  iivo)  iiOOkw. 
tvio  phase  generators  iitul  \\  eslingboiiso  l  omiionnd  enRines, 
as  well  a3  a  lar^e  Ruidmcr  air  coiupreiisor  and  a  set  of 
hjdiaulic  puuipH.  The  steam  will  be  supplied  by  four 
2o0  il  l',  liabcock  and  Wilcox  boilers  with  mecbauical  stokers, 
feed  beat  era  aod  ( oal  and  ash  handllDg  maiofainery. 

Electric  Ponpiiiig  of  SnngH.— Tfa*  ^ptas  of  low  laml 
aewage  pampiiig  iMiaM^  awitloMd  in  an  «diar  Doto  m 
being  installed  in  Sy^Hr|M.GLW.|  !■  mwonellim  oomfiation. 
Twenty  pompiag  sutieni  iM  ansled  ■!  taiioiu  poliilB  along 
tbe  aoauMU  ahores  of  tha  hirbonr,  aitandiiig  from  Balmain 
to  Roabeutten  Hay,  a  diatane«  of  fi  milea.  Tbe  area  to  be 
drained  ia  1,700  acres,  carryini^  a  population  of  70,030 
inhabitants,  and  the  plant  being  installed  will  be  c^ipable  of 
dealing  with  10  million  gallons  piir  diem.  Each  pumping 
atation  contains  dapUoata  plant  oouaiating  of  500-Tolt 
WatliBiAttnaiiBOkn  gsHBd  bf  4(mUo>ndvlio9  ^pir  fwiiBg 


with  raw  hidH  pinionn  to  ilitierpii'.ml  plunger  pumps  by  the 
Clyde  EuRinc-rriDf,'  Co.,  of  SyJucy^  Tha  whole  of  the  plant, 
with  the  exception  of  the  motort',  is  of  local  manuftMsture. 
The  energy  will  be  Bupplit  d  by  the  Railway  Commiaaionera 
from  the  t'ltimo  power-boose  at  a  charge  of  Id.  per  unit,  and, 
when  complete,  it  is  estimated  that  an  average  power  of 
l.'iOkw.  will  be  repaired,  the  energy  bill  thna  amoanting  to 
X5,000  per  annam.  The  methods  of  controlling  the  pump* 
ing  itations  inTolraa  Bevenl  points  of  intanat.  Tbi^f 
will  be  operated  by  a  tingle  attendant,  who  vQI  w 
atatioiMd  at  a  oootnlliiw  awttebboaid  ia  Hm  0UiiBO 
powif  hoBie.  By  neaaa  of  floali  aaitailfaif  ekoMod  fadha- 
tota  ba  la  iafanned  of  (be  baigbt  of  die  water  in  aaob  of  the 
eoUeeSiig  noorroira,  and  ofantea  tba  noton  aooorffingly  by 
starting  awitohas  and  mistaoeaB  on  the  controlling  switch- 
board. Delicate  ammelen  enable  bim  to  determine  tiie 
power  taken  by  each  motor,  and  in  order  to  farther  ensure 
the  detection  of  a  defect  a  telephone  connection  enables  him 
to  listen  to  each  pump  and  motor  r.^htiini.:.  A  contact 
attached  to  tbe  ladder  of  each  pnmp  well  enables  him  to  ?eo 
at  a  glance  in  which  of  tliKiu  the  greaifer  is,  with  whom  he 
can  thus  commoDioato  at  once  in  cose  of  a  defect  in  another 
pump.  Tbe  whole  electrical  equipment  will  cohI  when  com- 
plete some  £'2H,OO0.  In  addition  to  this,  another  low-lying 
area  farther  ea.«t,  round  the  bmid  of  Double  Hay,  is  already 
being  drained  electrically  on  another  Bystcm.  The  motors 
are  here  situated  in  a  single  substation  driving  air  com- 
preaaors,  whence  the  power  is  dtatribated  to  four  pumping 
wella  by  the  Hhone  system.  The  popalatkm  of  this  area  is 
some  2,0  )0,  and  the  amount  of  aawage  dealt  with  150,000 
gallons  a  day,  which  is  raised  a  o(  66ft.  The  power 

here  ia  alao  auppUed  by  tlie.  tramway  power-hooae  at  a  charge 
of  Ud.  per  tuul  Two  air  oompraaaora  are  anployed,  driven  by 
20kw.  ParliermotoM,aiid«aehoafbto  ofdeaUngwiih  tbowliola 
of  the  fiaobaigeoBflidhian  oeaaaioiu.  Tba  noton  aMMgo< 
lated  bj  an  aatowaHa  mom  parallel  controUar,  aaaaffiliig  to 
the  preaanra  of  ab  In  Cba  leaarvoir,  stopping  tbe  motaM  iviiaa 
the  preasnre  riaea  to  28lb.,  and  increasing  the  speed  bj  atepa 
as  the  pressure  falls.  From  the  compressor  station  the  ia 
carried  in  pipe-  to  the  four  pumping  well-f,  where  it  actuates 
Shone  automatic  hydro  pneumatic  ejectors.  As  tho  result  of 
some  18  months  of  succestiful  oper.itiuo,  the  automatic  features 
are  found  to  give  every  satiafaction.  Tho  efficiency  over  all 
amounts  to  35  per  cent.,  aad  tha  OlUlgy  Uad  85,000  unit* 
per  annum,  costing  i' ISO. 

Electricity  iu  Miuing.— The  older  Anstralba  minai  an 
abowiog  giaat  hesitation  in  adopting  the  newer  means  of 
powar  tiaaanlaaion.  At  Broken  ffiU  not  a  aingle  electrie 
notor  is  jal  amploredj  alttioagii  ndi  of  tbe  nine  laiga 
mlnaa  baa  ila  mm  plaiit  lor  auiMa  and  mill  light- 
ing In  eight  of  mm  hnp-laosloB  dieaot  currents  are 
employed  of  tOO  vcdia  tO  IM  vdls,  Parlter  dyuamoa 
being  the  favoarite  type.  Tbe  ninth  is  the  Proprietary  Com- 
pany, who  employ  a  2,000- volt  alternating  system,  tbe  current 
liriiig  generated  oy  four  2.'5kw.  Mordey  alteruators.  Block  11 
mioc  has  a  smalt  p3wcr  trani^misgion  plant  under  erection, 
ami  miderground  electric  traction  1ir.h  been  talked  of  for 
others,  but  with  no  dellnitc  results  hitherto.  At  the  Mount 
Morgan  gold  mines  the  Hp]j1ication  of  electric  power  has  made 
much  more  rapid  3triilei)  under  tho  direction  of  Mr.  1".  IK 
Hewlett,  till  lately  i  onsultin;;  electrical  engine«r  to  the  uiiinj  ^, 
A  power  plant  of  -ViO  u  e.  liia  been  ciected  for  supplying  tho 
power  for  ventilating,  pumpini,',  machine  driving  and  hauling 
as  well  as  lighting.  8omo  il  miles  of  drive  are  already 
fitted  for  electric  traction,  two  small  locos  of  SOOlb.  drawbar 
poll  being  emdoyMl.  In  both  districts  oompraaaad  air  still 
iiolda  Ha  ami  inr  roab  drilBm. 

Sydney  Trammqfa.— >SbaaoQvmim  of  tha  10  milMot  tnin 
way  owned  by  tba  QoveiuuDtto  ataotrhi  imhiag  la  proaaad- 
ing  rapidly.  The  ataam  moton  on  the  Oleba  FMit  Ina  mn 
repliMod  before  tbe  end  of  laat  year,  and  deetrie'  eon  wili 
shortly  be  running-  in  Elizabeth- street.  Of  Uie  60  miles  in 
service  27  are  now  worked  electrically,  ;!1  oy  steam  motors, 
and  2!j  by  cable  car.  Tbe  farther  extension  of  the  power- 
house at  Ultimo  ia  being  poshed  on.  A  contract  has  been 
f^poad  iritb  tha  qe9«rar£kat4»  Oo.  of  4miie»  iov  ttn* 
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l,500kw.  threc-pbase  25  G,COO-volt  generators,  and  the 
equipment  tor  five  roUtonroom verier  sub-BtatioDs  of  SOOkw.  and 
1 ,000kw.  each.  Oneoftoflm  sub-Btatioos  will  be  on  the  north 
ahmep  two  0,600-Tolttbree-ci)ro  submarioo  cabka  ourying  tbe 
enimit  midir  tha  liulxmr.  The  Bub-BtatioM  aw  «ip«cteJ  to 
be  rMjj«M^ next  jcar,  and  will  «nibk  huggnUiaaaaB  to 
mnh  in  m  tmnway  Bystom. 


CORRESPONDENCE. 


OAS  POWER  F0»  CENTRAL  STATIONS. 

TO  I'BK  KUITOR  OF  TUB  ELECTSICIAX. 

8iB :  I  do  not  wiah  to  diaouM  at  any  length  a  subject  wbicb 
j<Nt  bit»  atoeadj  daalt  with  in  what  is,  on  tha  vbole,  a 
bMBnlib  miawi  imi  in  vonr  Imo*  of  Febniary  8tb  jon 
«f:  **Ynunntiamtulmoa  to  adaffati  the  ifafaart  poaaible 
gai  ii  dtutlj  ue  Onlj  land  admiiaiblo."  Haj  I  ask  wb;  you 
axprms  Uiia  opinion  so  decidedly  .>  Surely  tbe  cost  of  Renera- 
tloB  and  tronsinistion  mnst  be  considered  together,  and  there 
is  iu>  Hppftrent  :iud  obvious  reason  why  the  cheap  gas  with 
llie  more  oxpciiFivQ  tfMismksion  should  not  bo  much  the  best 
in  the  end. 

The  MonJ  gii--  iwnl  liy  liii>  Ni)rliiwii:h  I'^ltclric  Supply  Co. 
is  delivered  through  a  pijn  line  nosrly  a  niik-  loD.i,',  yet  the 
firm  sapt>!ying  lliu  <;i\.>i  could  mi  ailoril  to  liwliver  the  »anie 
Cumber  of  heat  units  to  tho  electric  station  if  oriliuary  coal 
g&'i  was  used.  \V*>  liiive  long  Rtrptches  of  pipe  :iii\inH  in 
Winiiinirton  throush  whioli,  with  quite  a  raoderatv  pressure-, 
the  whole  of  tliu  Mond  gas  for  a  100,003  ii.t*.  plant  oould  be 
delivered,  and  probably  nowhere  in  the  world  does  tbe  trans- 
mission of  energy  cost  so  little  as  at  Wiuaington.  Prof.  W.  C. 
Unwin,  in  his  book  on  "The  Development  and  Traus- 
mlaaion  of  Power"  (Ih9i)  considered  the  subject  of  energy 
krannaiaaion  by  means  of  produeer-gos  well  worth  his  careful 
•twi;,  aodtlia  favoazable  results  at  wbidh  b«  arrived  could 
DOW  M  atnoh  ImjNPOTcd  npou. 

ToQ  lamiiMl  jonr  leadeia  thai  jwodoiOMjgafl  eaataias  a  large 
paraeataga  of  oaibon  nonoiida.  wbieh  U  a  poiaooous  gas. 
Quite  true,  bvt  watof'gaa  eoalains  a  ntf  tnub  larger  per- 
centage, yet  fhat  does  not  preveat  its  iatrooackioD  into  private 
bousoa  for  domestic  use  or  otherwise  limit  its  useful  applic  i 
lion.  I  have  not  the  least  desire  to  claim  more  advantages, 
or  \ciA  diQicollief,  for  the  fystom  of  usinj:  c)icap  power  gas  in 
ututralatationa  lhau  can  bo  pravtd  by  avtunl  facts  and  figures. 
Lot  tbe  difRcuUicH  advanced  against  tho  Echeme  be  raal,  and 
□ot  imaginary  oum,  tiud  i  witi  accept  them  firankly.— 
Yours,  &o.,  H.  A.  Uvwnaax. 

Northwich,  Cheshire,  hVb.  9. 

THE  EIMGHTON  CABLK  CONTllAOT. 

TO  IHB  EDITOU  Of  tOK  ELK(-TRHJIA.V. 

S  i;,  The  tDLduaed  copy  oi  a  letter  wbicb  has  beun  for- 
warded to  tbe  Mayor  of  Unghton,  may  be  of  interest  to  your 
leadera  as  the  question  of  foreign  eoinpetition  is  now  attract 
ing  BO  uiuoh  attention.  The  letter  explains  generally  ihe 
oircomstances  of  this  particular  case,  and  shows  how  com- 
petition may  extend  beyond  the  siinnle  jaestion  of  price,  to 
the  acceptance  or  rejection  of  harsh  ivnd  o|>pre8sive  conditions, 
which  might  bo  accepted  on  the  chance  of  their  not  being 
enforced,  but  really  leave  the  contractor  nt  the  meroy  of  some 
pffieial  of  Out  vnai^iaaera,— Youia,  Ae.,       A-  B.  Uowaw. 

Loadoo,  Fab.  9. 

To  Lite  Mnjor  und  Curpiiraliou  of  IWifihtoti,  luwu  UiiU,  liriRkluD. 

ItlAR  Sins:  I  Mil  re'(ue?leil  Ut  cill  ymir  lUculi'in  Uj  Uie  ein.uuutan«« 
uD'Ii  r  villi  h  111*  contM -t  for  elccliic«l  e-.Mt^  for  r.riRlitoii  (im  )»c»  [ilnccl 
Willi  l  iiMul'aUe  t  o  ,  11  firm  wliich  hiM  no  worVn  in  tliTftt  Itriuin, 
AuU  pro|K:<w)  tu  obtMU  iu  c<iU«»  Iroui  Ucnuanf.  lliii  comjuiijr  «u 
ngiilHsil  in  AuRiMil)  IflOO,  with  a  niniMl  raiiiul  «f  Sa&flOO  in  £1 
Oium,  oT  whldi  10,€n>  dMKi  liatw  iMn  iwucd.  oad  Ift.  per  diara  i»tj  up 
oil  Uieia.  ill.tt  the  1,  iual  ««j4t«l  o(  the  Mntivny  ii  SMLOOOl  ut  wbi«k 
£6,000  M  uni-jllr.!.  TIk  «Htr«  un  |iHiiij|>il|r  b«M  l>y  tin  llnilMiicr 
K  lUclncrk.',  <»f  lirilin. 

Ill  ••rcmt  cinrr.  th«  |iricT«  in  the  lcuJ«rii  wiil  in  i  •  •  i-  i;  i^lilou  t  or- 
fiftUoa  lor  Uic»e  caUes  by  tsii>  •uilLilt  iiritifii  nixiiuf'!-  tuicn  wera 
Mlntrntiallr  4«MP«r  than  tbe  t»n4tr  «f  the  Uoioii  Cn^l*  C«..  bwl  in 


»|iUi'     (  lliM  f»ct  lllO  I- iiilr.u:'.  Ill    b^r.i  j.ljL*J  Willi  a  lirn  imi  linil  f"r 

e»l*i«»i  wliieh  will  ocrtAinI;  b«  iD»nuf»ct«rt.'d  iu  (iei  uumy.  The  ro»«m  for 
noiaocrptioKthelewirlMidHi  ie  atalod  t*  be  tliat  tjM  British  hoaiM  did 

ii'it  comply  wttli  tlie  condiiHNM  npon  whidi  tbe  l«nd«ii  were  inriM.  An 

cxamiiMtioii  of  the  con  lilioiis  propoafd  by  ihe  Brlll»li  firm«  I  which  *'» 
thrne  of  llie  Cable  Mtlcrn'  ..Vneo.-iAliOD,  in  locopti'il  lij  ih"  l-  vliug  <  oiih.ult 
iag  ttigioeen  of  (ire.M  T^rit.iitiV  in  omparison  wiUi  tbe  ouatditioiDi  of  the 
•IMCificalion,  iloei  ii  .1  M-em  i"  u-li:';.  ■.he  actioD  of  the Gii^iontiou  in  sub 
jecttDK  the  rateittyen  uf  llrighion  to  lui  iocreued  expenditure  l>;  pUctDi; 
tbe  or<t«r  witb  a  r<jn%a  §rm  at  a  hi^'her  iirice  thao  that  obtainkbte  fruui 
rcapnn>ihl«  Rritnb  ii»nafMtiir«n. 

'ilw  »l"ive  cir^un--'i'»-«  wciii  to  c»lt  tur  -  iMf  iiiv.:  ai^-niii  ii.  ami  I 
ihmild  l«5  plcawd  ir  vlf  n.l  aoy  eipleii  ai  n  'lie  l-cup.-*!  ini-Uli"i» 
adopted  bjr  the  (  able  M^keM'  Auociatiini,  in  onlcr  to  aliow  itiat  th««o  are 
I'trfvctly  fair  to  ibc  putvha.^r  u  well  aa  to  tb«  manufaeturvr  ;  and  that 
llipy  da  II' >1  iiL-:;euitile  anjr  addilioii.^I  ezpeDiliUin  l>y  ttie  Corixnatioa,  a» 
ban  Inui  Ku^Keeteil.  An  uialtera  iitaii<l  at  prc>«iit.  it  U  practi<«Uy  CHtliB 
that  no  n-.'piuwibli-  IlrilikhnKiiufacturvr  will  tcoJrr  for aii;  f urtlier  Mpplr 
of .  i'  It  A  x,i       HrigHfoo  CW|<>ralliH>  utider  the  name  condilioni. 

'I'h  iM[>  >i  r  Ai.i  r.  1,1  iliiii  matter  ia  luKtuiualed  by  the  fact  that  tenlera 
are  now  being  incited  by  lb*  Traiiiwa;  oommittee  far  MnaiileralJe  i|uai>li 
tin  of  cables.  If  thaeonditisniMnaiMd  ia  Uu  epecilication  are  again 
iDaiateU  upoo,  it  eetiM  eliniMib  eHtnin  Ifaat  tbe  order  will  sf^in  be  iiUuad  iu 
I(ifia%Bhaadiateiihiaead|iriGa%  Mid  work  will  leave  EiiKtandfar  Mntd. 
I  am.  Itanr  8ir»,  yoon  faithfully, 

A.  11.  llUW.\HI> 

ii<  I.  >.-'U-.v  <,;:r-\;ity  of  ttM Cebi* IMni' AMoebUoa), 

Ou  babaU  of  tbe  folloainf.*  GiOM  : — 

BiirnsH  iNiDijiTso  Wiaa  Ok  {tat^ 

CALLEilDIK''.  Cants  AIIO  OuMSTBdCtlOK  l\>.  1 1. TO.) 

tV>»>niu.T  Bsos.  {I.ml 
llitMLtt'D  TutSCRj^rM  Wi.RKa  i  l.Tix; 
ImiimiI'Ducb,  <U"rT.\i'in>  iu,  and  Ti:i.i<iu,u-m  Wuaat  (LtO.) 
I  iji^  -ijN  .\nu  rHii.i.ins. 
LoxDox  ELit  iaic  Wiua  Cu.  {Lto.) 
Molina  BaiM.  ik  Oa.  (Lm) 
l^Ltuiura  HiscrjuTFBnra  Co.  (f^m) 
WKjinm:»  Kiieruu  Co. 
W.  T.  lii.avFR  A  Co.  (I.TD. 
Cable  Uakcre'  Aaaociatiun,  2,  <jui?en  Anii9'ii>:it«,  WaitBliMtar,  li.W, 
Feb.  0.  1901. 


MB.  GAUPBBIiL'S  raiSE-TUBMXMO  DEVICfi, 
TO  nix  KMTon  or  na  kuddxbiouii. 

Siu :  In  connection  with  tbe  interesting  letters  bf  Maam. 
Campbell  and  Dnddell  which  have  recently  appoacad  in  Tht 
EUftrit  ian,  referring  to  tbe  phase-turning  device  of  Mr.  Camp- 
bell, I  should  hke  to  draw  attention  to  a  I'aper  entitloJ  "Tho 
\  eclor  Properties  of  AlternatingC'orreuts,  "  published  fouryeari 
&gi}  in  the  /■-■  .  -  ,/iir/.v  of  the  Royal  ^-jciety.  In  tint  Paperlshow 
that  it  ia  in  i^eneral  iinpos.'iilile  Id  represent  the  phase  rela- 
tions of  four  voltatjos  by  s'.riigbt  linei  druvn  in  space  so  that 
tlid  auglu  between  any  tw\)  lines  reprtseuta  tiia  pha^e  dillerence 
between  tho  two  cure^panding  voltages.  The  only  ease  in 
which  this  is  possible  i.H  w  hen  one  of  the  voltages  u  at  every 
instant  c(|ual  to  the  Mim  of  throe  <]'jiiintitief,  each  of  wbicb  ia 
proportional  to  one  of  llie  three  remaining  voltagoa. 

It  follows  that  Mr.  CampboU's  geometrical  figure  for  the 
voltagea  X|,  X_„  and  the  two  complementary  voltages  of  the 
phaao-tnniiag  tievice,  caunot  in  general  represent  the  phase 
relations  assumed ;  and  the  mathematical  dadnctious  from  It 
can  only  bo  approximately  true.  Mr.  DoddaU  la  q-nw  c.irrect 
in  bis  criticiam,  thoa^  afteiwards  be  baaappazantly oonfuaed 
the  three  quantitiai  ^,  ly,  and  ^.-^k  auiaa  U  foUowa  bom 
hia  dtfiatUMi  that  v  i*  tvul  to  tha  fltat  o(  Oaaa  qnantitka 
and  mi  to  tha  laai 

Whether  tbe  approximation  to  trnth  of  Mr  ('.itripbeira 
figure  b  near  enough  for  praetical  purposes  largely  de- 
pends upon  circumstances.  In  many  cases  it  will  bo  quite 
accurate  enough.  In  some  ca^es  it  will  lead  to  hopelessly 
wrong  results.  \^  Mr.  I'lid  lcll  iioint^  out.  the  assumption 
that  Mr.  Campbell  tmil-.--;-,  iis  w  the  ijUasc  relations  of  the 
primary  and  secondary  voltages  of  a  transfornibr  ia  only 
approsimately  eorrect,  and  the  same  remark-i  apply.  I  ni*y 
add  that  I  h;:v\e  at  v.ir!ous  times  t!iou:jhl  out  a  iiumlicr  of 
teslini'  deviei'<  .'i:imewh;it  .^iMiilir  to  lho.-:o  recently  indicated 
in  Mr.  t  impboH's  artieles,  but  I  have  i^iven  them  all  up  at 
uutatisfactory,  for  tho  reasons  just  indicated.— Yours,  &c., 

Hirmingbam,  Feb.  1&  W.  Strsimu. 


to  VBB  EDnOB  or  TAB  feLB(rriUCU.S. 

Bb:  I  aboold  like  to  make  a  few  remarks  on  Mr.  Daddell'a 
eittloiimapr  my  r^vkcd  meitio^a  'of  mng  my  phase  taroar, 
and  abo  of  m j  ttanaforaier  method  dt  measonag  powar. 
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Wbibt  lb.  Daddell  accepts  the  validity  of  my  method  of 
nMMOliDg  amall  Toltagei,  he  remarks  that  ihia  wn  bo  moie 
miIIt  ikm  bf  maus  oi  a  low-ieadiog  deeteottalk  Toltneter, 
bal  £a  Mtm  to  tega*  yiai  tha  W9  ol^  of  lavUMd  ta 
to  anaUa  any  alnslKiabitlo  voltanalnr  to  be  wed  to  Bewnve 
ToUagM  mach  below  its  ordinary  range.  Thus  a  Toltmetei 
reading  up  to  1  volt  might  be  made  to  read  with  tolerable 
Bccaracy  a  P.D.  of  l/.'O  voh,  and  could  indiciitG  (within 
15  to  20  per  cent.)  a  P.D.  of  1  100  volt.  This  Eeems  to  r;ie  a 
considerable  gain. 

With  regurd  to  the  qaestioii  of  "  latitudea,"  Mr.  l>uddell  is 
quite  right ;  the  cos  ( v  ,  -  v .  I  got  -iliiilod  by  w  hlip.  As  to  ibo 
proof  of  tiif  general  formula,  1  a  Imit  tlui*.  Mr.  Dnddeli  is 
probably  right  in  hia  Lpiniun  that  nveii  l!u'  eoliJ  gtiouiflij 
is  not  Bofficierit  liere.  It  is  not  ckiir,  ho^vcvc■^,  that  bis 
example  is  a  possible  for  bft  dot's  cot  hIiuw  timl  the 
pfa ate- turn c>r  ciui  made  to  give  a  symmethoai  wave-form 
other  than  a  siui:  curve.  Still,  the  oonclnsion  Eeems  to  be 
(hat  the  second  method  ia  onlj  cafe  in  the  leae  exiienw  (but 
more  common)  cases— nbeii  fhe  IstUnto  {fii  tui  $^  are 
found  to  be  mall. 

With  rcg»nl  to  my  transformer  method  of  moasarin^' power, 
I  may  first  remark  that  in  tbilt  method  the  aeoondary  of  the 
tKtnafbnner  is  kept  on  opeo  einoit.  I  do  not  doubt  that  the 
tganafonmare  triea  bj  Mr.  Duddell  would  be  unsuitable  for 
tbe  metbodi  a  defirinwy  of  Gdcg.  from  opjposition  of  phase 
being  wiy  butge.  Qnito  ceeeatty  I  tcelM  •  aanll  tcans- 
Honnet  (not  dealBned  for  aneb  work),  and  band  ttie  lag 
betwisn  the  primary  and  secondary  P.D.s  to  lie  179-Koileg., 
tbe  whole  of  the  deficiency  0  Idileg.   being  practically 


Ki...  1.  I'  l-..  2. 


due  to  th<s  primary  uhmic  drop  (^,U,.  This  drojj  migbt 
easily  have  been  redutcd  to  one'tifth  of  tiie  observed  valut 
by  increasing  thi:  sfctioii  of  tlie  primary  wirw  (wbich  was 
300  tnmB  of  Ko.  L'O  8.W.G.).  By  care  in  dcBigning  tho 
testing  transformer  there  eeems  no  r«aKon  why  the  defi- 
ciecoy  from  exact  opposition  sboiiM  not  be  tcducod  to  fsay} 
0  0'2deg.  With  a  power  factor  of  0  01  for  tbe  power  measured, 
such  a  transformer  would  oanae  m  enor  of  ■boni  4  per  eeBk, 
which  is  no:  very  sttionfl. 

In  conclusion,  I  mtiy  mention  a  modifjcaiion  of  the  tliree- volt- 
meter method  which  might  be  used  with  advantage  when  tho 
power-factor  is  low.  A  low  resistance  r  is  pot  iu  series  with 
the  load  W,  as  in  Hg.  1.    In  parallel  with  W  is  a  very  high 

resistance  B,  from  which  a  convenient  fraction  [^^^^ 

picked  byBeadD.  Tbe  tbiM-voltmeter  method  ie  then  applied 
to  A,  ]i,  and  D.  Tbe  raantt  multiplied  faj  n  gjYee  the  power 

taken  by  W. 

If  W  be  a  load  v.  iih  capiu  ity,  anil  tho  method  of  adding  a 
BLiail  ironies^  ohokoc  (iiicuiiuued  by  Mr.  .Matht  r)  Uo employed, 
ihia  choker  need  only  take  a  qoite  small  p^rt  of  the  total 
voltage,  baug  inserted  at  F  as  in  Fig.  2. — Yours,  dec, 

LtindoD,  Fleb.  IS.  Auim  OAMnni.i* 


WIBELES8  TELKeRAPflY. 

to  tat  BOITOB  or  THE  KI.BOIM0UK 

f  Translation.] 

BlK:  Tho  ( .xp^riu.i-mg  buhs  tLri  Hrufsels  and  Antwerp  with 
a  repeater  at  Mahncs  could  not  tc  attempted  until  the  partial 
tests  between  Malines  and  Brussels  and  Matinee  Mid  Antwerp 
bad  amcoeded,'  in  oanTing  out  the  pctlimioei;  esperinienW 


between  Braaaela  Mid  Ifalinee*  I  own*  to  Uie  oanelnaiqne 
given  below. 

In  Ibe  bat  place,  howam^  allow  nfe  to  poiat  oak  to  yontboft 
tbo  floontar  between  Iblfaiae ead  BnaHbieqnitc  dinvrent  to 
tbntbetwaaB  DoMnxnuteadObelmalbid.  Aeoordiog  to  iobr- 
anUoa  wUeh  I  have  been  able  to  obtaui  at  the  cartograpfale 
imtitnte  ol  tbe  Belgian  military  college,  the  country  between 
Doven  ourL  and  Chelmsford  is  absolutely  flat,  obstacles  being 
al'scnt  throuf,'hout.  <  >n  joining?  the  two  places  by  a  straight 
line,  one  followH  tlie  I'oast  almor,t  all  the  wny,  On  tlio  oilier 
hand,  ft  .itraiL;ht  lino  iuinioj;  lUa  (JolouQe  da  Cunyrti  at 
BriiHHi^ls  %vitli  thii  .-pire  of  St.  Rombaut  at  Malincp,  one 
encounter.-',  in  addition  to  tlie  high  part  of  the  town  of 
liriiBsels  ai;d  the  Hoiuh-west  portion  of  MalineF,  other  towns, 
woods  and  numerous  undulations  rising  to  a  height  of  G2m. 
(iC.'tft )  above  wa,  level.    .    .  . 

It  louat  also  be  added  that  my  air  wires  were  merely  tem- 
porarily installed  uiid  inppocted  by  pubho  oditloos.  It  is 
one  thing  to  establish  communication  between  a  workshop 
(Chelmsford)  and  a  permanent  station  (Dovercourt),  and 
anotbei  to  eatabUah  two  atotione  (Bninds-jdalinee)  wbiob 
must  be  lanofod  in  ft  few  woekf.  Nor  moat  tb*  aoarea  of 
energy  enpb^d  in  ttw  Bmaaela-lIaUaaa  trbda  (4  Mnpona) 
be  forgotten. 

I  thought  I  held  tbe  record  of  tho  communications  over 
land— through  ol»tade9—tr!tbont  recourse  to  captive  balloons 
or  kites  to  hold  up  tho  cartL-wiro.  I  did  not  know  of  the 
experiments  between  Dovurcoun  an<l  Chelmsford,  no  scientific 
journal  having  spoken  of  them  ^soe  I  lio  h^to  tricion  of  July  28, 
189;i,  p.  47'-'. — Ep.  A'.l.  oor  wore  they  mentioned  in  the  Paper 
by  MM.  Blondel  and  Ferris  at  the  Pari!;  <'jngre53  of  1:»00. 
But  since  the  Marconi  Company  ha.s  communicated  over  a 
distante  nf  fjOkm.  (40  miles)  I  leavo  it  this  reeord.  The 
following  are  the  conclusions  wbich  I  referred  to  above  :— 

Ha^rtng  replaced  tho  50- wire  cylinder  at  Malincs  by  a  simplo 
cable  of  seven  strands  of  Imra,  wire,  communication  became 
uncertain,  and  I  had  to  inoroaso  the  current  from  4  amperes 
to  6  Hnpeiea  ia  order  to  maintkia  tbe  exchange  of  aignala 
under  toe  awu  oooditioM  m  those  already  mltified.  Tbia 
proves  that  a  bigo  taeeivliig  fBrtaoe  ia  admiiunoiH  foe  tbo 
receiving  air- win^  .  .  «  Hftving  zepfaMed' no  lower pO(i> 
tion  of  the  Brussela  alr-ifire,  which  vaa  fonned  of  a  T^tnod 
cable  by  reven  bell  wiie^  of  1mm.  diameter,  oomnnmiBiitian 
wa3  possible  with  8  MupMeo  (witboat  the  fiO>wlre  oyUnder  it 
Maltnes). 

The  following,'  ia,  I  think,  an  explanation  of  this  pheno- 
menon. Since  lHlh»  I  have  a--i«©rt«d  that,  in  my  opinion, 
electrical  raiiiationa  worn  n-l./  uwn  I  '  llf  mi'  'it  tai  U  ifoint 
'-,/  ,n  /  i/.'Mi  f  .  Prof.  'I'ommasina,  in  u  note  reetiaUy  presented 
U)  the  AcaJi  uiie  Jts  Sciences  on  the  i)hotop:raphy  of  electric 
Isrush  discharges,  c.niie  to  thi.H  ooncluaion :  Tho  radiating 
^VLrt>  acts  as  a  capacity,  and  its  surface  molocolcs  tran.smit 
one  or  other  of  the  oscillatory  movements  produced  in  the 
discharges.  These  movements  are  propagated  at  tbe  same 
time  in  tho  surronnding  ether,  in  lineit  xhich  are  ulwan*  tmrmat 
ifar  tl,  }r  nrlyiu. 

If  an  air-wire  is  trawaod  bf  a  TuinUo  ontront  (ft  amftU 
enrrcnt  at  high  pteaillNk  tinl  H  to  afty  wittl  ft  WBftk  magnetio 
field,  as  is  eotoAU;  the  oaoa  in  wiiekn  telsgza^y) every thiog 
Imppens  aa  if  tbe  eunttt  oonoentrated  on  ttie  snrfiteeof  the 

conductor.  At  tbo'lbnit,  in  the  case  of  undnlationa  oC  blgb 
fr(4|uenoy,  the  surface  of  the  condactor  only  cornea  into 

couL-ide!  :uirtn — r'  lljerkiies*  expenuioms  i  

Tho  ray  of  clectromagueiic  -wavoa  (in  tiw  owe  of  small 
variable  current  at  high  pressure,  thw  principal  phenomenon 
is  the  electric  one,  the  magnetic  one  bemg  sccondnry)  i.s  per- 
pendicular to  the  surface  of  the  wire,  the  only  important 
factor  in  tbe  phenomenon.  At  each  point  of  the  propaiiaied 
rays  there  esisty  an  electric  and  niaj^netic  force.  The  elecric 
force  ia  perpendicular  to  tiiis  ray  and  paralld  to  the  direclian 
of  the  variable  current,  t'.i;.,  to  the  wire.  The  magnetic  force 
ig  perpendicular  both  to  the  ray  propagated  and  to  the  electric 
force  :  that  is  to  say,  is  in  tho  intersection  of  two  planes,  of 
which  one  is  normal  and  the  other  parallel  to  tbe  Hurfaco  of 
tbe  wira.  In  conieqaenoe,  a  cylindrical  wire  Im.  in  height, 
for  instance,  pzodoeaa  an  ether  pettttrbetton  in  •  apftoe  limited 
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Iw  two  planes  perpeadiflokr  to  dw  tsbaoutiH  of  tbe  wire. 
Utioam  poinl  of  the  fmgiMM  raj  ikat  Is  a  npeifieial 
fllaneiit  of  •  ooadtiotor  (noemog  iHw),  one  otiliiiii  ■  auai- 


mom  effect  of  (ddrlnV)  iodnolaoiw  in  tb  i8  element  vim  it  il 
tangential  U>  th«  plane  of  the  eleolrio  and  magnetio  foroM. 

From  this  ia  seen  tho  aJvaiita^e  of  employiog  one  wire  or 
ejlindrioal  wires  for  the  transmittiog  air-wiro,  iostead  of  a 
stranded  or  even  lightly  twisted  cable  a3  ha^  ohen  Wn 
euiplo;<jci  in  Wireleaa  telugraphio  esperinn  ntH  lu  tbe  case  of 
a  strand  or  cord,  instead  of  a  c'tlmdcr,  tbo  air  wire  is  a  helicul 
instead  of  a  cylindrical  -tnrface.  There  is  ouly  what  is 
called  the  aiirfiioB  tiuvclo[ie  of  thu  holii  that  iii  rj-linJrioal  ; 
but  this  snrfacM  in  on\y  fictitious.  Now  thi;  pliiUtia  uorQiOtlljr 
to  tbo  surface  of  the  ht'lix  are  not  paraLltl  to  one  another  as 
the  planes  normal  to  tho  surfacfi  nf  a  right  c-yliodor. 
Thoy  all  cat  one  ano-.hcr.  Thus  una  seca  the  dtsaHtrouH 
eSectd:  i&terferenoe  on  tbe  one  band  and  diffusions  in 
oblique  planes  on  the  other  hand.  It  is  this  diffusion  in 
oblique  planes  which  allows  of  communication  between  two 
air  wires  at  a  different  level.  This  diffagion,  agsin,  which 
it  is  advantageous  to  kToid  in  (be  ean  ol  fixed  atations, 
has  enabled,  and  atttl  mmUm*  oonunnnioKtioii  botveea  aUpi 
in  ipito  of  khoir  momncinti. 

II  rNalli  ihim  Am*  experfmcnta  md  oooiidaifttioos  that 
die  iMziniam  aetton  between  n,  tnnsmittinf  and  leeeiving 
MMfln  It  oblaitttd  b;  u»ing  as  ai^trin  two  nwtailio  right 
a^iadon  of  »  certain  height  (length)  and  a  eartain  diameter, 
ditjpoMd  pariUd  to  one  another  in  the  two  stations,  and  of 
such  a  height  that  they  an-  in  ^igbt  of  ontj  another.  Assuming 
that  the  two  cyUnders  are  of  equal  length,  each  must  be 
included  entirely  l»Bt\v(^c-ii  the  two  piaoaa  paning  through  tho 
base  of  tlie  other. — Yours,  ke.,  E.  Gt  ARiNi. 

rtwing  to  the  extreme  length  of  M.  (iiiariiii'a  letter  we 
baTe  bean  oomiwlled  to  omit  certain  portiooa  more  or  less 
inahnat-'EB.  E.] 


LEGAL  IHIJSLUGBMCB. 


In  Ilia  FiMlyptWI  Potic*  Cenrt  on  Toodftf,  the  «tipeu<]itry  {Mr.  J. 
Ifpintiua  Williamii'  «at  m  arbitralnr  in  >  dupute  between  ihfl  (iUakurfdio 
ruDiity  Council  (ml  the  I'littnuutcr  Ueneral,  The  lubjecl  at  i««ue  re)au<d 

to  lh»^  iin«pn»»J  to  0«t«bli»li  s  t'Spi'li'io*        offii-*  »".  '.h"  I.!notrwiat  Pout 

Oflivi'  KH  1  Uying  of  wit""  l.etWufti   I'lmlyfirKlil  a^nl   lli:ir    pIiL.:-!'.  Th« 

County  Couudl  objected  to  ihe  etecuou  of  fwiea,  uo  liie  grtmud  tlutt  t  he 
roMl  if  too  narrow. 

Sir  KOBEKT  HUXTKR,  •uli-iun^  Ut  tbe  I'wt  OHicc,  said  the  qots 
lion  of  (ti-  i  i.  SI  aroae  under  a  iiotioe  wrv««1  i  n  llie  County  <'.  iirpril  hy 
the  l'i-rruj;i-t..r.(;«ii.TaJ.  ia  which  he  ifqiirt  l  them  to  g'yi- 
to  lay  leleiihaDe  pulea  lietween  Pontypridd  aii<)  IJaatri«aitt.  The 
Pwimaater  Qeoer*]  waa  eiapon-(i«d  1>y  Act  ut  rarliameiit  to  Lay 
thaae  linea,  but  could  not  do  au  without  ihi-  uoimeiit  of  tlie  autho. 
ritiea  b«viug  control  of  the  roatU.  ^^h«lE  aach  omient  wai  n- 
fuHol  tbe  matter  could  be  Nfomd  to  the  iiti|irniliary  nufnatnitr 
to  decide  what  waa  ju^t  between  the  )«rti».  He  conaidern)  iha*.  tbe 
word  "  itjat  "  muat  be  interpreted  in  tliv  li|;ht  of  conrcDtenct.  1'hcrc  ware 
XaO  tcle|>bou«  MtbMa-ibeta  ia  the  Foutrpridd  and  aix  ptraooa 

at  UmtrMDit  had  aodartBheM  to  J«>bi  the  fnpami  eHAMBf.  Amang 
odNT  «hj«etwM  tlM  Oeimen  *ho  aUttd  that  tlMy  bad  no  rcaion 
to  (luubt  that  the  P^atmaater-tirncral  ■x.nld  cotuo  to  an  arrau^-euiL-nt 
with  the  Nation*!  Telepliuive  (."■..  for  the  joint  unc  of  their  wirea. 
The  I'oa'.maatei  Ci'oeral,  liowcver.  cvKitend'-x]  that  the  erectinn  i  t  that 
t  ompaoy'a  linea  wan  not  le^at.  and  that  be  could  not,  llierefore,  tiil,L'  i.iri  in 
un  illef^al  a«t  by  puttinic  bi«  wireaou  thecuuip^tiy'a  [nlvi.  tjuile  upart  from 
that,  it  waa  euiirrly  op^Kwod  to  the  praetica  ud  {wlinr  at  til*  tvA  Uttc* 
to  iliaro  iKitn  with  the  National  Company.  In  tSSi  tlx  I'Mmayter- 
tieueral  tot>li  ovrr  all  rli'    frur  V  iv:r*i  V.^-f-'PfHnff  »o  th«^  mrriptnr  anil 

rpCi-ial  amill^.<in'iOnt«  w-rv-  m  nl.^        wli:-  1:  iMtiiii,  v.ilr-  w.-i  r   ).:.r.l  J  jiirlr, 

b«t  a  •  iin:.Ati»fA<  t43ry  waa  that  arrarii.'einent  that  tho  I'-i^t  olfico  in  tnony 
«M*a  hail  CKxtci  a  see.iiij  aerie*  of  polet  in  otder  to  oai  ly  their  own  witt?«. 
Tbe  origiiuil  prajxiiul  wai  u.  j.Ucc  tho  ("ilea  on  tbo  oppu-ile  -i.lo  of 
the  r  ail  ii>  the  vxi-lii  /  lini-,  Lut  with  a  \iem  to  meeiuv.;  lUe  County 
Council  aa  fir  aa  |Ki.>.ibte  the  IV>4tioakti!r.aetiertl  hail  propo!<ed  to 
erect  tbe:ii  on  the  aanie  Mde.  N'otuitJiaUuJing  thU,  tite  Cnunly  Council 
still  refuaed  toijlrc  tlwir  mnoliou.  The  I'oiinia>ter  < ienn^l  waa  of  opinion 
that  it  ni.uM  lic  bettar,  io  the  iiatei««La  of  the  I'liat  (.fftic*  aod  con 
veuietic)'  of  the  THiblig.  ttat  tint  arV^ml  eglMSM-la  wact  poka  «a  tbe 
4>ti|Ki«itp  lidc  of  (iwroad— •hiiBldbewrrittleak,  TlwFoatinMUr.<3m«rBl 
wii-  V.niTi"!  l.y  tli«  »tl  to  Mil  the  pulca  in  the  event  of  the  nxwl  bfink; 
liirrcil,  l/j;  tbe  L  uijry  i  iii.  U  wanlcil  an  uodertaking  thai  the  polie 
ahotitd  be  retaored  a]to|;etbar  upoti  ai>p!ira».icD  and  to  thi«  condition  tbe 
I^Mtaiaiter-aenerul  ob^ecteal. 

Mr.  JOHN  0.\VK\,  .Daintani  ougiuecr-io-ciiwl  and  cicvlr>a»»  Io  the 
<iwi  Pom  Ottcc,  Mid  that  wlwre  vine  vnn  iMd  jeiatly  by  the  PMt 


t'tlltce  and  Ilia  National  Coiuiiaiiy  difficulty  had  been  cxperteooed  io  traciug 

an'l  mmt'Tint;  f.nilt)'.    Tlie  .lina-h  iiitj^,-<f«         Wn  *o  terioua  that  the 
hwl   t;<-iit   C-:] ••iiiL'n;..!.'  i:i  iicy   t'l  BC]ianle  Uicir 

wire*  from  Ihoae  of  tbe  ootupany,  and  in  maoy  caaea  tluiereot  routea  bad 

bsoD  eMMtfvetud.  In  CsrdWiwd  ethirsuto  of  thi»  district  wirca  wmm 
lued  tiM  Poet  OBee  irii!4  were  mtittaiiiad  l>y  tbe  comratny,  the  nmin- 
tei>«in>»  i>«t  fl  fwrmile  per  annum,  whereat  the  cu»t  at  loaintenaoce 

t».  •-'n*  r..«t  <l|!i,-.-  HM'il,J  bo  5a.  low. 

The  NTIPKNIJIAUY  bm  adnd  wkMhcr  tbe  ComoU  wen  gnf^tmi  to 
^ve  tbmr  aanctiou  proridid  Ilia  poles  were  not  plutd  en  tM  ■atsllod 

portion  of  the  rnad>. 

Ml  B.  1°.  WILLIAM^  replied  in  the  eflnnatba  praridad  llu^  wtiw 
;  lA  f  l  when?  the  aurveyor  thought  tht^  wetdd  not  Iw  dui||iwiai. 

'H:r  sT!t*FMit.\i:V  th«t  thecoHHly  aurreyiir  and  Mr.  Garey 

•.l.'iul.i  ili....^u--.  tl.e  Euii'.trr  [invft:.'Iy,  atid  linn  <> rtirae  having  been  ajj;re^d  to, 
when  the  parlioa  n- aaaeniblod  the  folion-io);  teruia  were  a(;reed  to  :  Thut 
conamt  ba  liven  to  the  l'o«tiDn«t«r-Ucneral  to  place  telegraph  jxilaa  orr-r 
roada  fron  runty pridd  to  l.lanlriNknt  upon  the  foUowiag  eonditiuna  :  CI) 
Vti  pole  to  be  plwc^  on  metalled  roada.  (2)  i4«bjee(  M  elaPMaid,  thia 
jHuition  of  (he  polna  to  It'  aettled  between  the  ea^atrnf  to  the  Pmt  Ufltoa 
and  the  mnntir  »urveyor,  with  reference  to  tlie  uagtatrato  if  D*«>»«»»'y. 
|3)  Tlic  I'  ■"tiii  j^tci  <lcner»l  to  make  jfooj  any  damafc*  done  m  ilr  r  vc  u- 
tion  or  maiiitenance of  work.  (4;  The  County  Council  t/>  beat  liljerty  to 
withdraw  coiuMt  at  An*  mmMnf  aetie*.  The  ivtatastMuQcMfal, 
If  lie  objecla  to  lentove  Uie  ftXtt  from  tin  highway,  to  '  ' 
•le|ie  to  btini;  (he  d!(Bi-u1ty  for  iloci«ioa  to  arbitratur'a  tribunal, 

Tamplin  and  MakoTsld  Harding- 

At  ICedhill  County  Court  lull  week,  before  JucIkc  Martinaau,  Me 
Tamphn  >'hI  Makoraki,  electrical  co^jliievra,  London  ar.<1  l!'>dhill  r  >o^t 
■..I  muv.r  £12.  It*.  4d.,  for  wiring  preniiaea  aitd  «nii[i!yi:i.'  riitii.gB. 
|>«(rn<laut  i<i  a  huuav  deoirttor  <i(  W  imhliL'dofi.  U  ap|i«ar(Hi  Uiatl  defend- 
ant mi!!  aakrd  to  take  u|>  an  lOtliCJ  for  pUinliIJa,  and  agreed.  Uooda 
were  lent  on  >ulr  or  rctoni,  and  daftndtat  gave  an  order  to  have  hia  placa 
fitted  up  for  tin-  •-lectric  liffht,  and  the  cum  claiuHsi  for  thi^  v.t-  £5  7-.  6.1 
Llefvndant  naid  he  waa  Kiven  to  uitdentand  that  thecoiij].\Dy  woul  i  lit  uji 
hia  place  free  if  L<-  took  on  the  iiVeucy,  He  had  iuld  none  of  tba  guoda, 
and  they  could  be  rtturn.-.!  at  once  tf  naoaamjr. 

JudgtUL-nl  for  plaiutifT^  for  the  am'.unt  claimed,  to  be  tvducod  to 
£6.  7a.6<l.  if  difandaatnturucil  <'m'  ...jd^     K'.Iliill  wlihiat 


T.  F.  a  Middietoii  ft  Oo.  (Ud.). 
In  the  Steoed  U*iiioB  Ckwit,  BOtalmr^,  oa  uredneadty,  batiir*  Iisnb 

Younff.  Traynvr  and  I.our,  the  defeudera  appealed  from  a  <leciaiaii  of 
SlH'riH  Hurnet  granliuK  art  interdict  frotu  carrying  un  their  clectrii-ity 
Works  ivt  CuUa.  Abenleen,  on  the  inbound  tliat  lliey  cuiialilut«l  a  nuiwnoc. 
I'aiii  uUri)  f  lltc  caiw  were  Kiien  in  our  iaaue  for  Nov.  23.  After  hearing 
tlw  ^gi.iMittA  of  couiucl  tb«r  lordahi|aa  upheld  tbe  atiariQ'a  ilaciaiun,  aod 
came  to  (lie  coBoluiMM  that  thm  bad  besB  a  aaiMaea.  TtM^  <  ' 
the  cwte  in  order  Oat  deiin^an  adi^l  ceniUtr  ' 
tba  MiiMiMe  bgr  Biv  Bsenia 


HUNICIPAI,  FOREIGN  ft  GENERAL  NOTES* 

-a- 

AFfOINTMENTS  VACANT  AND  FILLED. 

The  directors  of  the  Ule  of  Thanet  Electric  Tramwaya  and  Lit;ht- 
ing  Ca  are  about  in  appoint  Jio  electrical  cnRvneer  to  take  c]itr>;e  of 
Ihf  raniiinj;  !.f  tliL'ir  j.jwer  .-utJiivi  and  of  thoir  electric  Itfjliting 
bu$iiie«».  An  adveiusciueiit  coiitaioi?  further  {>articalaj9, and  apjxli' 
c«iiou»  have  to  b«  in  to  Mr.  J.  Barbae Olina,eaeMlii]r, 74^ Obiapiiile, 
LocdoD,  E.C.,  by  noon  of  Feb.  27. 

An  o  U'iJi-  i:'.:;iii>^'cr  aod  cnijinfir  it  rivjuirei  for  a  lar,{e  power 
diatributiou  >ytit  iu  lu  tli«  North  of  Ku,4l,uid  Bupplying  three  phaae 
hich-teiuiiun  correut.  .SecaJfcrtiaeinent. 

Tbvreie  a  Tacouey  fi>r  a  shift  eggioeet  at  the  Dundee  Corporalioa 
lighting  and  tnolMa  ilalioiL  Aralkatioaa  to  the  citj  daetcieal 
cDgiorur,  Mr.  W.  U.  TitiliBwr,  Tiadhope  Crasetat'naJ,  Duadea. 
See  adfwtiMnMnt 

Tbo  Anm  Eleetnd^  Ueter  (Ltd.)  reciaire  a  draughluBsa  aad 
araitiant  engineer.  SeeadwtisemeoU 

The  Charing  Cma  and  Stnad  XIaetrictly  Supply  Corporallan 
Totiuiie  an  anUtant  in  tlie  dialtilmtiag  aag;laMt'a  de|iartineaki  8ea 
aJveitiarmcnt. 

Maieani'a  tVircU&s  Tekgiaph  Csk  Mqaire  eloetrieal 
with  all^nmnd  exjiLricuea^  Aa  edfeitiecBMat  givee  aon 

jMrtieaUri, 

Tbe  Britlih  Electric  Traetion  Oa.  are  preparad  to  admit  a  Umiteil 

nunilier  of  qualified  Ktmleitt^  a»  papiLs.   Sec  aJveititement. 

Two  aMi.atant  tngint era  are  r*f)uired  for  the  atalfof  a  lar^  eloe- 
trieal manufacturing  cninpany.    .'^ee  advvrliwinent. 

Juiolera,  accii«tuiucil  to  II.  I.  \V.  aud  other  paper-inaulatcd  cable*, 
are  ta«yt«l  by  SfacflieU  OonoHllaik  i^lfeillwM  to  min^grr 
(Mr.  S.  £.  Fadden),  C^mmemaf  etitct)  ^niemeliL  SieadfwtiHawnk 

Kutboume  Electric  Light  conimittee  require  a  akili  of  wotfca 
upon  t)ia  aaw  eleotricity  etaUoa  buildiogi.  AppUoatiaBe  te  iMWMt^ 
eagf  accr  bjr  tsnh  UOL 
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Battmea  (London)  CouDcil  hAve  appoioUd  Mr.  U.  R.  Korbea 
Uackay,  ehief  aaaitUnt  at  Edinbarsh,  to  b«  borough  electrical 
•ngineer  at  ftV-'iO  per  annum.  There  were  00  application*,  wliirh 
were  rttince'l  to  three  Mr    Mnckiiv,  Mr.  F.  A.  Nixun  .ai 

Uewrs.  Keniifdy  ami  .Icnkin's  staifi,  nml  Mr.  L.  Ltelie  HobinFi  Ti  (m-. 
Mr.  Robert  H:iiiimon  l  a  .^tjir;. 

Manchester  Electricity  conunitUe  recommend  tha  appoiotmeDl  of 
Mr.  OaaaF. ll«tv«f«Badi,M  uty akelriMl.wglMtr t £800 per 
annam. 

Mr.  Wm.  Mackintrvih.  of  Soathpont)  liw  ban  iffnliitcd  fiUef 

amiiitant  engineer  at  Kei);hley. 
(.'apt.  F.  linylav.  RE.,  baa  been  appointed  iwtnutat  la tlaalrieity 

at  thti  School  of  Military  Engineering,  (Ihatham. 

Mr.  D.  O.  Evan".  A.M.I.E.E.,  hii»  httn  uppointe  i  enK'incer  and 
manager  for  the  North  Wales  district  bjr  (he  National  Electric 
Witiag  Ok  (Ltd.)  

Aahtoa-tmder-LTiie  -The  bonogh  Murngpor  Iim  hum  iartnctod 
to  prepare  specification.'i  for  tliepfopOMd  tMBVIja.  Tht  UoM  an  to 
b«  worked  by  the  Conncil. 

Bugor  (belMid).— The  Conncil  bare  declined  to  sancti  n  tl, 
viectric  l^gjUiiKand  tnnm*  Mbcun of  lb«  Baogwr  and  Dooagba 
dec  Trammqpa  Oik,  mum  ptTamlm  of  trhkb  wan  ^iwtn  in  our  la«t 

Beckenham.    '1  hf>  Conncil  hare  rolcl  the  tiirrejror  (Mr.  AnKell) 

an  honoramini  fi  ">0<>  ijninen-  fur  extra  work  in  connection  with  the 
•Icctri  jily  ^<-V  '[.'.y  umlertjikiiiif  mill  '<ttiiT  pul.'lic  work*. 

Bristol  —Acting  on  the  recornniftiduti'in  of  the  Electrical  cnm- 
millii',  the  Corporation  have  incrta^etl  the  Mlnrics  of  i[r.  rhillipe 
and  Mr.  Bird,  asfiiatanta  to  the  city  electric  il  engineer  (Mr.  11. 
Faraday  Proctor)— Mr.  Phillip*  from  £2Q»  to  £225.  with  a  further 
increWMi  to  £260  on  Jan.  1,  1902  ;  Mr.  Hird  from  £'17.'i  to  £-20<J,  with 
a  further  increase  in  January,  1902,  to  £225. 

Bnry  St  EdmtUlds.— The  Council  have  applieil  for  a  further  1  Min 
of  XI 2,000  for  electric  lighting  exteniiioii'. 

Ohnrch  StzvUon.— The  Church  Strotton  Land  Co.  propose  to 
afpl/  for  «  profiiioHal  alaaliie  ligbtiac  ofdar.  and  are  preparod  to 
•tutatoMatoaiaaldMMiiiipwadnlr  '   -  ■   


the  District  Conncil  will 


OvfiaBtiy.— Tbe  Blcelild^  nommiHra  bare  reconaidered  their 
(cheme  for  the  extmaion  of  tba  aibetrhl^  nadartahiiw  which  was 
recently  referred  back,  and  bava  BnbatUaled  a  priMMNed  expenditure 
of  £23,000  inatead  of  £1  H,00(>. 
pMlllHtoll  — A  committee  has  been  formed,  with  Mrthon^  to 
ittr into  aoostnot  to  ponbaaa  tba  vbola  of  tha  pwyarly  of  tb« 
InmcU  Tmamr  O9.  is  Dariington  iadadli^  lha  Ught  taQway 
order. 

Dnblla  —The  I.srd  Mayor  announced  at  the  Corporatioa  aieetiag 

on  Monday  that  the  Icical  (Jjvernnienl  E)»nl  h.il  Riven  their 
saiution  to  the  i;i.'>;,00:)  loan  wlii.  h  had  l.™ri  .ipplicd  foi  by  the 
Conncil  for  cleccn.  ity  »  i>rk«,and  had  intimated  that  it  would  bo 
pUa'td  to  grant  -.L.u  .nuMimt  iaaoBis  of  £50^000^ a«iaqiiiiadl,diiiing 

the  coUr«e  of  llic  contr.n:t. 

Dyaart  (N  B,  1  — Me»(<T.5.   Crompton  i>l   C<i.  have  olferad  to 
erect  and  supply  electric  curn^nt  to  C>4    1(>  c  p.  ineandeacent 
lampa  boninft  ttU  10  ]>.m.  at  i'4<i.  lOi.  per  annum,  and  at  £i>i. 
tor  all-night  aervice.    lerms  are  aUo  to  be  obtained  from  the 
Kircaldy  Town  Council, 

EdiBbuih— The  committee  reeentijr  appointed  to  Ti*it  English 
towna  to  obtain  inforoiaUoa  aa  """^i^wg  jpiax  baa  anbmitted  iu 
wport.  The  oommittsa  wan  not  inpnwM  with  tbo  axamples  of 
tbaaa  flaaia  whicb  Hmj  inspected,  and  nnaainKranly  recommend 
that  aft  tba  SIcDonald-road  station  there  abonld  be  neither  cooling 
towers  nor  condenainj;  jdimt,  but  tliit  the  wa^te  ateam  ahoulJ  l>c 
aent  up  an  iron  pipe  to  llie  top  of  the  chimney. 

The  Corp<  nitiiiti  lutlhoriwd  the  Lnvi  I'roviiil  a  committee  to 
miuire  the  Nuti  iiial  Kln  tric  Traction  Oc  tu  tranafer  tlif  piwere 

f ranted  to  the  (Viinp.»ny  undtr  the  I'ortdljtllu  and  Mu^isclburgli 
'ramways  Order  of  lOOo,  for  tlic  ccu-.-trucliim  t.l  an  clectiic  tramway 
from  the  terminus  of  the  Car]K>riiti  .n  line  at  .lopjn  to  the  city 
boundary  at  ifagdalcne  Bridge. 

Elactiic  Traction  ia  Inlud  —The  Kerry  (  'junty  Council  have 
apptofod  Ibe  scheme  of  tbo  Irab  Elaatsia  BaUm  Oa,  to  eonatruct 
aa  elaetria  lailwar  beiwwn  Oaitl*loirab«M  and  Kannan.  The 
'  tofthalhttiwaaaBa«ipiadlHMa>rjg«l|,Oll(li. 

taoftniM.— Tha  Ooofamiaa  batmaa  diaamplo/en 
and  employed  in  the  engineering  tradea  has  eonliaMd,  Hid  at  a  nanlt 
the  following  coramauication  has  been  pnUlahad  b^  the  lapre- 
aentalivrs  of  the  ma-'di-rs  and  men  : — 

We  have  iIkcukkcI  tl'o  i-.iuti  at  iwiue.  the  iirucMilinK*  bein;;  ot  lui 
haraaooious  rbarocter.    The  euiptoytrs  have  ha  l  eiplnDaiinn,  ^iveq  ihera 


1  cummittc?  have  been  in.'triict^d 
.:hli:iL;  riueatK.in  with  a  view  tu 
willi 


Evesham.  Thi- General  Piirpo?.. 
tu  lurllier  1  iv.ji  ii'f  '.Le  i-lci:tric  ]i 

?il't.'\iiiini;  inrnniifiliun  as  to  tomjianies  willing  to  eetabli.sh  electricity 
w  rk-.  ill  llid  town. 

Egypt —There  waa  a  considerable  increi'c  in  the  t<5lal  value  of 
ell  -.ri:'  ,:f!icr*ting  pluol,  &c.,  imported  into  Ejiypt  in  18U'.)  e  >ninsied 
with  the  hnurea  of  thi>  two  prcccdini?  yeare,  the  IStD  imports  being 
valued  at  £(>G,6m>.  Kram-c  cimca  tlrst  in  her  share  of  thiii  trade 
with  £24.980  and  (ireat  Britain  next  with  £10  545.  A  report 
on  tba  tctdo  of  &S3fft  pfophaiiei  a  growing 
oleetrical  npnaiitaa  in  that  eoontix,  as  tba  uae  «]( 
electric  lighting,  bella,  telephonof;  Aa.,  ia  rapidly  ipraadino.  Tbo 
electric  tram  war  companies  in  Alexandria  ana  Cairo  beins  Belgian, 
the  whole  of  toe  plant  and  acoeaioriea  leqaired  for  upkeep  aid 
extensiona  ia  imported  from  Belgium.  The  total Talae  of  maehlDaiy 
imported  from  the  United  Kingdom  into  Egrpt  in  1889  waa 
£257,086. 

Fftilaworth.— Tha^  Oonncil  h.ive  decide<1  not  to  proceed  fattbar 
in  the  negotiations  with  the  Linca'^hin;  Electric  Puwer  Ooi  fbr  the 
supply  "f  electric  current  in  Imlk.aul  the  (leneral  Purposes  om- 
I  rri.l'.i  I-  hnvc  b.'en  in.str.-.c'.ed  to  engigr  an  expert  to  report  npun  the 
uuei'tiiin  of  t'lc  crcctinn  of  municipal  electricity  work*  and  refoie 
.Icsttiict'T,  and,  alicrnativel^,  M  ta« oUaisiog  ouieBt  fkoB  llia 
Manchester  Corpur.ilinn. 

Glasgow. — The  •.ic  'nd  annual  f&otivul  of  the  employes  of  the  Cor- 
poration electricity  de[kirtment  waa  hell  in  the  City  Hall  on 
Wadneadsy.  Lonl  Pnn-o^t  Chi-holm  pr<Kidel,and  among  tho<K> 
priaant  ware  Mesera  W.  A.  CUanteo,  chief  engineer  of  tbe  depart- 
maac ;  J.  C.  Waid,aHiiaaaaperiateiidant:  VL  K  M*Ooil,  ehief  alarit  t 
W.O.PteKahiaraMiait6i«inaar:  sad  A.  J.  Fuller.  ehier«l«tiieal 
engiuBalAjr.  Tha  c]nitaaaii>  apaaehoa  tba  woifc  of  tba  depart' 
niaat  iiai  fbUinrad  bf  a  eomirt  and  daaeik 

Oriflubf:— Elaetrie  current  for  pfUio  IMtfng  waa  airaUaUa  fbr 
the  first  tioM  on  Monday,  and  for  private  WjiMing  en  TMedaj.  At 
picsaat  there  are  SO  arc  lamps  for  street  lighUng. 

WwUflT  —Application  for  a  further  loan  of  £l:tO,000  fur  electfie 
tramway  and  lighting  extensiona  haa  been  made  bj  the  OonndL 

Bareford.— S.tnction  to  a  farther  loia  of  tUflOO  he  daeltie 
lighliog  haa  been  obtained  by  the  Coaacil. 

Hotbom  (Londeo).— The  Borough  Council  are  preparing  a  state- 
ment of  "  the  monopoUaa  (or  tbe  supply  of  electric  current  in  the 
borough,  when  the  awna  expire,  and  what  atepa  will  be  necessary 
in  order  that  every  au:h  niono)ioly  should  ultimately  vest  ia  tba 
Council" 

Haddanfleld.— Tbe  Corporation  electric  tnmvay*  w<k  opened 
for  traltii  tbi.i  week. 

Keighley.-  The  following  chargc.<>  for  the  supply  of  electric 
current  have  li.'en  a/iupted  by  the  Council  :  I'or  lighting  up  to 
fiOO  unita  in  any  h»lf  year  5d.  \h't  unit,  abive  thia  number  ihi.  A« 
an  alternative,  conHiimtfrs  will  have  the  option  of  being  char«ted  on 
the  luaximnm  demand  sy>item,  at  7d.  per  unit  for  the  fintt  honr's 
dail^  masimnm  demand,  and  beyond  tbia  quantity  3d.  per  unit  For 
motive  power  and  heating  the  chu^  will  be  3X  per  unit  for  the  firat 
UVinOwAa  in  awrbair-yeaiv  between  MWM»  and  SlyOOOnnitagiiL. 
between  W.OUO  and  n^OOO  nnlti  and  far  all  nails  above  SOflOO 
at  a  special  nia  to  be  •glMd. 

Kinning  PMk.— Tlia  Oooneil  liava  laaolvtd  to  apply  for  a  pnr 
viiiunal  electric  lighting  order,  and  a  committee  hss  bnu  appointed 
to  oppolu  the  bslb  of  the  Clyde  Vallqr  Bloctrleat  tvwu  Oa.  and  the 
Caledonian  Electric  Power  Co. 

Lactmai— Mr.  R.  A.  Chattock,  M.I  C.K  ,  city  electrical  engineer 
of  Bradford,  delivered  a  Ie;ture  oa  Fri<Uy  U-^t  to  members  ()f  tbe 
Bradford  Si'tootifio  Aasneiation  in  the  .Mechanics  Inatitute  on  The 
l)t"i.;;i  uf  Centr.1l  Electric  (!rnf?r.iting  S:ation.i."  Mr.  (..h.iltuck 
dwelt  up-jti  llii;  latiTi  <)!  the  .lu'i'teet  it  the  pireiicnl  time  in  view  of 
the  lir>;c  rxten-ii'lii  th*t  are  l.fiii^  oariied  out  .it  the  electricity  tt■Jrk^ 
of  the  liradford  Corpciratioo,  -wii  1  tli  it  i:  a!i  arc;i  of  supplv  wa^ 
not  large  but  the  p:>puliUion  wa^  tairly  denw,  then  the  moat  amiable 
system  of  supply  wa.s  by  direct  current,  which  oooid  be  pcovided 
ecoDoniically  on  tbe  thi««-wire  fiyatem  at  a  preasnn  tt  fiooa  400  to 
SOO  tralta  for  a  distance  of  about  3  milea.  Tata  ayaUaa  ma  eapeeiall/ 
saitaUa  for  motive  power  supply ;  and  the  motaia  ^maelTaa  ware 
cheaper  in  first  cost  on  th«  direct-current  system  Uian  on  the 
alternaliog  aystem.  If,  however,  the  area  waa  Urge  and  the  popula- 
tion jcattcn- 1,  it  ii  ecinomical  to  supply  current  at  hii;her  pre.S'inret 
and  to  tivitialorm  it  down  for  ili-<inbutiun.  If  dire-t  current 
supply  wai  al;)plei  it  wua  advi'ahle  that  the  L;eneratin>;  workn 
should  be  as  Central  as  pjc-i'dc  in  order  lu  reduce  th^ 
leaiilha  of  the  various  foodera  aud  to  en«un'  ethcieut  warkin.{.  It 
mi^jht  be  taken  aa  a  general  rule  thtt  it  wo*  fir  more  eoonomieal  to 
put  down  one  Utge  generatinz  station  rather  than  several  small  one*, 
and,  oomeanantly,  waataaofiba  aits  ebosen  ahoni  1  be  lai^  enough 
to  provide  Ibr  the  total  tntlaipatad  power  required,  with  due  allow- 
Slices  for  stoin^eratksboaaaiid  oflbaiL  in  tha  early  dqr*  «f  alae* 
tHc  lighting  thomiabdca  oInotalbMrlngaafaeiantapaea  for  axtvniaM 
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wasalniOHt  invariably  made.  Ur.  Chaltock  oini)lo\c<l  a  number  of 
lantern  elii!ir«  to  show  the  arran^enivut  of  (lie  various  pirt!)  of  the 
atation  huildings,  niid  at  the  cloje  of  the  l«>(.'liir«  rewiveii  a  V.'arfy 
TOte  of  thank'. 

Lelgb'    Tlic  < 'omicil  h.ive 'leciU«^  not  tn  give  the  South  Luica- 
shirt  KlfctricTruuiways  Co.  perii>i«9ion  to  r-onMnict  and  work  tratu- 
wny*  within  ih"  l>>rnn;.'!i  f'.  -cpt  iiloiig  the  maia  to»d  from  St.  Uelens 
'I'liti,  .m  l  svi'.i  ;!ii'tti.<ri'.i  s  ,;.i>tain  ftatntorrpoWMS  to  toBatnict 

uiid  wuik  tMiuwaj.i  M  ;i;uu  lliu  Uorongh. 

Le>toa. — Applicuiion  lia<j  hi-cn  made  lor  au  aMitiooal  lont  of 

£.'>,000  lor  e\teusiuii8  of  the  electric  triaini',  >.vc 

Lewiaham  (London).-  -At  \V'edne»da;'ii  meeting  of  the  Horongh 
Council  it  »■«»  (lc<  jd«d  to  consent  to  the  applicstim  of  the  Lewishajii 
and  Didtilct  Klectiic  Supply  Uo.  fn  .1  j  rovi-i-v.  il  tor  Lewinhani. 
The  conif'ftnv  sn» '^p  .•^uprrn-e  i  11  unuT^  n:  the  lilectric  ExtcnsioD 
Co.  (Ltd  I  wi'li  wli.  tii  llir  l:il>:  l.'i.iiil  ill  'I'l'orka  for  the  Lewiaham 
District  i-nlt'ied  Hit  I  111!  iLjri  •  n>:  III  oa  tlie  subject  of  electricity 
■upply. 

Ufht  Railways-  r  ^'  iii'lication  of  the  Crtiwe  Council  for 
antliority  to  constt  i' t  l:;:lii  (>-iet-tri<']  milwa^  h  tha  dbttict  has 
bctn  idiLicd  by  the  l..iKiit  Kailwny  CommiHMmnci  At  the  imjuiry 
•tnmg  f^ipoiitnm  mn  offeced  bf  tbc  I/mdon  and  Hwth  Wattero 

IdwPMl'-'AtaiMetiiigoftheTrainwajir  committee  on  Saturday 
tba  necnt.  daetik  tiamway  accident  woa  under  discntsion.  It  vnt 
reported  tliat  certain  claims  for  componeation  fur  perw>nAl  injiirie« 
had  bten  rccctvod,  as  well  as  a  cliiim  for  the  dv^th  of  A  horse,  bnt  it 
waa  rciolvi'd  that  these  claima  could  not  L-.'  entertained.  Thp  chivir- 
man  (Aid.  IVlrie)  xaid  they  had  heard  and  seen  a  ;;r«aC  dcil  i '  ij  ii  ljug 
ihc  icridtnl,  but  it  was  quite  clear  to  everyone  who  ha'i  laaeu  an 
irjluri-l  ill  'hv  matter  thnt  the  unfortunate  occarretice  wan  entirely 
owing  to  the  almost  unprtcedcnlcd  gnow»lonn  of  Monday  night, 
whico  canml  a  break  in  the  (eleplionc  wire-t.  At  the  tinw  of  the 
eonftnictum  of  ibe  electric  trolley  wire«,  wherever  tclepholiB  or  tele- 
H^ph  irlita  cmaed  them,  gtiud  «ir«t  were  employed.  At  the  point 
wicn  the  acddent  h«pp<?ned  the  gnards  were  in  perfect  order,  but 
when  a  whole  slack  of  »i»me  40  to  ."iO  wirw  tM,  as  on  this  occasion, 
■■tfime  of  them  became  entangled  with  the  tramway  winf,  nod  were 
rh.nrgid  with  cnirenl.  The  accident  .ihowed  the  necee«ity  for  nhiriri.; 
the  telephone  and  telegi.iph  wires  undcrgrotind.  The  X.iiioiisl 
Telephone  Co.  h.id  lieen  proceeding  with  thnt  work  for  wtm-  ■iniu. 
As  to  the  creihead  trolley  system,  after  full  considtrali<ii;  thi  v  w-tv 
fit  the  unanimous  opinion  that  it  was  the  best  system  Ulidet  .ill  the 
circumstances.  If  tlieru  \ias  any  improvement  lliat  could  a<ld  Co  the 
safcU  of  Ike  public,  uo  matter  what  the  cost  might  be,  the  comtuittee 
wouul  ba  wilUag  to  adopt  it» 

The  Mtimatca  of  Uie  Ttatmmjr  oomuiittee  for  1900  were 
under  discU'^iou  at  the  Corporation  meeting  on  Wv']nc«<lay, 
and  in  moving  their  Adoption  the  Cinin.M-vN  of  the  Tmmway.«i  com- 
mittee (AM.  I'vtrie)  said  that  for  the  past  year  the  committee  had 
ha<l  a  Mirplus  of  about  £5,00i>,  ami  £2'^,<>00  "hail  been  written  olf  for 
de]ireeiation  r>r  horns.  In  the  current  \ear's  c»tim:it««  they  propost-l 
to  proviili-  £'r>l,j72  for  intetest,  £l^,!>10  for  sio  -  in:,'  I  n  i,  sulci 
£360.000  for  w- irking  exp-'Dsts,  a  tot«l  ot  £4&0,488.  It  wa.i««tiniai<<l 
that  the  icceipts  woiild  I'e  iiuH  ;i  iit  t  •  meet  lh>i*K  iMyment.tj.-ind  that 
nothing  would  Le  t<?(uired  from  the  rates.  The  total  teccipl-'«  huit  year 
wffa£4iilMXW,<)r  iMin  than  £S4(XM>  ta(^^ 
On  eapittl  aeeonst  ibey  aaked  for  SSOSjMl  Hoit  ot  the  wotk  for 
which  thii  was  provided  ho-l  been  donCL  Nearly  .ill  the  principal 
routes  of  the  city  ha'i  been  completed,  and  were  woiking  f.itisliic- 
torily  as  regards  the  number  of  pcusengers  carried  and  car  mileage. 
The  rvnuiining  lines  were  motiy  lines  ior  joining  up  the  existing 
main  linos.  In  reply  to  ,1  question,  he  said  theie  wa.H  an  under- 
Btandiii<;  between  tJ:e  Tramway.-  committee  and  the  Kleclric  I'o^ver 
and  Lighting  committee  as  to  the  price  to  b«'  charged  per  unit  for 
electric  eueruy.  It  was  entirely  for  their  experts  to  say  wliat  t!ie 
ubaiige  »hould  be,  and  the  electrical  engim-er  has  g«n<'  fully  into  tha 
imttO'j  Mid  tha  ehaigo  of  I^d.  per  anit  h«d  Ixcn  a^iteai  upon,  lie 
hd!eTeu  tliat  priee  covered  the  whole  cost  of  {irodactioo,  and  was,  if 
any  tiling,  favourable  to  the  lUectrical  committack  Aid.  I{i>ii>:i'.t>  was 
anta/eil  that  ."uchahugc  undert.ikinga»the  Liverpool  tramways  should 
have  shown  a  pnjfit  of  only  f.'ijOi  K).  They  bad  between  .V)  and  CO  miles 
laid  down,  compared  with  lit  or  12  miles  in  (Uosgow,  where  a  profit 
off  !Ol  lO'i  l>e«n  made.  Mr.  Mn  Ls  said  that  whereas  the  prolit 
now  w.ti  .t  I,  it  was  the  intention  of  the  lilcclric  Lighting  and 
Powti  (.uii.inillec  to  incriiiac  their  charge  lor  power  by  about £:i,000. 
lie  did  not  think  that  the  committee's  Ivilance-sheet  w.is  a 
satisfactory  one.  The  price  ]K.'r  unit  was  likely  to  l<e  I  .'jd.  next 
year,  and  that  would  completely  wipe  off  the  I'.'i.OOO,  .show- 
ing that  the  working  of  tkts  Uaiuways  would  result  in  a  ki^  in 
I'Mi.  (  ol.  I'oUTKR  aaid  there  m»  a  loot  of  £40^000  «o  the  hor^e 
traction.  If  iiie  ItoiM  ears  and  omnibuses  bad  b»n  done  away 
with  there  would  have  been  a  profit  of  £46,(Myi.  In  li  few  wei'ks  no 
hones  would  be  tunning,  nnd  a  handsoinc  profit  would  Iw  made. 
Aid.  Smith  taid  the  committea  had  carried  in  the  electric  con 
IMyOOOiiOOOpenfilc:  KratoalljIlMeatlnUitaawereapicvTed. 


I Liverpool  Tramway  Accident.— The  inquest  on  the  bodies  of 
David  \\  .Singleton  and  Thonia."  Ilankey  who  met  their  denth»  in 
<»l«;>;liic  li.iniway  aci  ident  which  occnred  in  rembr<*kc-pl«ce, 
I.iv  ifsool,  on  the  llh  in."t,  wa.'*  opened  on  Thursday  l.xit.  The 
eortioer  (Mr.  T.  K.  Sampson)  said  he  only  proposed  to  take  formal 
evidence  of  identilicatioo.  Mr.  Pierce,  deputy  town  clerk,  said  this 
was  the  first  accident  of  tlie  kind  that  had  occnrred  in  the  conrae  of 
the  two  years  that  the  deetria  tmnwaya  had  been  in  operatiao,  md 
dnriof  that  period  Hkif  had  caniad  ISObOOo.oOO  passengen.  Jkftcr 
fonnal  avidenoe  of  IdentUartion  the  iaqwat  waa  adjomnM  tOI  fOA 

LndoB  Oonnty  CoancO.'^  IViesday  s  meeUng  it  «m  Maobed 
to  lend  £27,3t)0  to  Poplar  for  declric  lighting. 

An  expenditure  of  £400  was  author  i^d  for  the  lightiniQf  ftanaw 
We«<t  H:tmpstea<l  station  by  electricity,  and  £125  for  t,€00 iacan- 
descent  electric  lamp*  for  use  at  the  Blackwall  tunnel. 

A  report  was  submitted  by  the  Highways  committee  on  the  four 
application*  now  f  tc  the  Board  ol  Trade  for  electric  linhtiag  pro- 
vi.^ional  orders  for  ^t.  .\!;ii  tlcbone  BiiroD^h  Council,  thr  Murvlclinne 
KIcctric  Supply  (.'orTinrati on.  tlic  I/ewi>nam  and  Di  lri.l  Elirtric 
.'>K))ply  Co.,  .ind  the  Noith  M'-'.ropoliton  Kiectricil  fowtr  fh'liibii- 
tion  Co.  (for  Stoke  Nev.iDgiuu).  As  these  applications  were  fur 
oldwa  for  diatiieta  for  which  the  local  anthotiuaa  alffady  fOHCHcd 
poweiaor  ware  aeelcinK  snth  powen,theeonmiltt«apTqMMed,tbaf, 
I0I  lowing  the  natiol  course  adopted  by  the  Council,  thelsoard  of  Trade 
should  bereqaeatcd  not  to  grant  anyone  of  the  three  Us.t-named  orders^ 
With  regard  to  the  price  t«i  ebarged  for  current  in  all  orders,  the 
committee  were  -till  ol  <>;>irii  :!  that  the  maximuo)  should  be  .'>d.  p^r 
unit,  and  tLf  Ui  {]ni  ryUn]  nf  ripply  rnnii  lriTil  it  advisable  that, 
excepting  with  lli._'  c  i-ircsi  .jn.^.'iil  nf  iln;  flriril  of  I  r.ule,  tlie  supply 
should  be  by  contiuuuus  currviiit.  i  li<i  cuuimitteie  further  recom- 
mended that  the  date  of  purchase  should  in  every  ca.se  be  42  years 
from  Aug.  20,  l^i-SD.  In  respect  of  the  three  laH  of  the  four  ar<leis 
now  under  review,  the  committee  auggesteil  that  the  local  authorities 
l  oncernud  should  endeavour,  in  the  event  of  the  orders  lieing  granted, 
to  eocuta  tha  uuntiaa  of  a  clan-se  as  to  pnrcha!«>ii  by  the  local  authority 
similar  i)  IhitoblKMied  in  the  CamberwcU  Order  of  isrni,  and  olao 
tluit  tha  ofMion  of  pntdwia  ahould  be  exerdaed  at  tha  end  «f  avary 
pcrio<I  of  ttmn  instead  of  10  yean  after  tha  aspiration  of  die  parim 
of  42  years. 

The  Highways  conimitt«e  reported  on  the  im  ^tio;'.  the  appoint- 
ment of  an  electrical  engineer,  nt  a  siaUry  of  £1,00'  1  [  ^  r  .innum,  to  1* 
directly  rc>pon.«ible  uniler  the  chief  engineer  for  tli  ■  woik  of  con- 
struolion  or  reconstruction  for  eleetii''  traction  of  the  i  ouiidrs  tram- 
ways other  than  tho«e  to  be  reconstruetci  under  the  supervision  of 
Mr.  A.  11.  W.  Kenn«ilj,  and  lor  the  proper  mi  efficient  working; 
of  the  gencratwg  itatWH,  plaat,  and  electrical  equipment  ol  the 
tramwap  when  no  egmlnelad  or  McematraeM.  In  xqdf  to  the 
Council  s  advertisement  SS  afpllGaiiaaa  vera  neiifadt  and  the 
committee  ."tnbmitted  the  thne  nllmringnaniea  for  the  final  dectiiea 
of  the  Council  ;  — 

Mr.  Itubei't  rercy  Uroufisoii.  clectricil  eogiper  with  the  Blectrft 
Triictiuu  10.  :  i<<r  (he  oi»s-n'uc'.i<>u  <>f  th«  <  'isntrai  London  U«lwajr> 

Mr.  ciiaHr:*  Heri>«i-i  Oa<)aby,  ei>ii4uliliig  elcetrical  engineer  In  iwivata 

■  [irnctii:^'.  ■-(.*- ;iiiU«t  in  *le«tri<J  Irai  li'iu, 

Mr.  .Ijhn  Mall  KidOT,  cMcf  eniiwhiii;;  iiad  rmidvnt  *n|pnO'r  for  el«;tri<: 
tminwy:*  and  cle<-trie lightSng  »o  (In-  I'lymoutli  '  'iiriinalion. 

The  committee  recommended  that  Mr.  -lolin  Hall  Rider  l>e 
appointed  to  the  post,  and  this  w.)S  agreed  to. 

Maccleafiald— All  electric  lighting  installation  lias  leen  Btletl 
up  at  the  new  teehnical  mi  scienee  nbool^  corrent  htiag  availafaie 
for  the  fir.^t  time  on  Tuesday. 

Manchester.  -  letter  received  by  tin  Tramways  committee  frou 
Prof.  Kennedy  intimates  that  the  Hloom  .^trect  etition  should  not  be 
depended  upon  for  a  supply  of  electric  energy  next  winter  on  atiy 
tramway  route  other  than  the  three  alreidy  determined  upon — viz:  , 
yiiiry  New-road,  Cheetham  Hill,  and  Itoehdale-road.  This  is  taken 
locally  to  mean  that  no  cleetric  traincars  can  be  rnn  on  any  other 
route  for  about  18  month*,  and  ]Robiibly  not  until  the  Btnaft-atnct 

•tation  is  completed. 

Maximum  Charge  for  Electric  Current  —  .  Uli  Skiptoii  l)i*tr:rt 
C  iuncil  liuve  recene<l  a  corutuuiucation  from  their  ptrliamenUry 
agent)  (Mes»rs.  B«ker,  Lees  .V  <  j.j  to  tha  clibet  thntthif  hkTe  been 

informed  by  the  Board  of  Trade  tluit — 

iimiiig  teiiMTl  to  the  edvaaoe  mwle  In  electricil  teience.  ani  t  j  thi 
develiipment  In  mrthed'  of  dUtribntion  i^nrn  the  rn^siTuuin  price  ui  E-l. 

p*i  unitwnw  nsf^M*-.,  I  riH'l  -V  fh!*y  aD(b'l  -land  t.h:i*  tXr  prf-f^^.^FlfiHv  r^nrj^-'  I 
;n  i»  rij  ■-  iiiiii  I  If.  il'.ii.  ;i<I.,  the  |!i;.\r<!  .i;.:'  (.[  ii|<niiri  tlia',  i  no* 
haa  iKitiie  when  ciie  iii»xiujuiuo(  B-l.  should  m  lunger  lie  allowed.  They  prj- 
poee,  therefore,  iu  the  proviki<»iinl  ordtini  u<iw  liefi^ire  them,  mid  in  4)11 
orders  applied  for  iu  the  future,  'i>  fix  ft  iiiiiiiuuiu  of  61.  per  unit. 

The  .Skipton  Council  have  directed  their  olerk  to  appeal  to  the  R^ard 
to  allow  the  price  to  remain  at  fid.  in  the  Skipin  ovdar,  nn  the 
ground  that  the  Oonneil  had  applied  lor  tha  order  eathe  faith  of  the 
price  inserted  io  the  Boudli  bumiiI  electrie  ligbling  ocder, 

MMfflttOB,— Anplfamtioa  for  a  loan  of  £37^  br  eleettfe  tnni' 
wijahaa  bean  maaahr  tha  Oonneil. 
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Motherwell- — Tlie  furuul  npieuing  (.f  the  «l«ctrieily  works  took 
pUc«  on  Friday  ercniog  last. 

Mtsnidp&l  Telephony.— In  moving  the  mininttii  u(  liie  <jU»aow 
Teleph  one  cumnuUL'e  last  week  Mr.  .Jenies  Aloxnnder  Announced 
iLal  the  Gauiuiiiluc  uiilKipnted  they  would  be  able  to  connect  np  a 
few  eubefribcra       ^  i 

Nattml  History  Museum.  — t'lof.  K  Ray  l^ankester,  director  of 
the  Natural  History  Muwrnn,  hus  paid  a  visit  to  the  Manchester 
Unaeum,  Owen*  College,  in  order  to  ioapect  tli«  electric  lighting 
■mmiMNiito  tlierc,  vith  «  tmw  h>  ito  iniUllMmi  in  hU  daputmeiit 
«f  the  MuMan. 

VoitlMllwtoiL— Mr.  John  Hatten,  il  V  ,  imuiguntted  the  extcn- 
ttoik  of  th«  NorthallMtui  Elaelric  Ligliting  Ca'a  iiutall&tion  on 
TkaaaitjkA  Tha  ttguitf  ot  Am  pnMot  pfaat  is  cquinlcnt  to 
4,MM>8efihaqpa 

Otley. — The  District  Omncil'*  coD.^ulting  engineer  (Mr.  Ol-o. 
Wilkinson;  h«a  robiuitted  hi.'*  report  on  electnr  lighting,  and  de«idoi 
in  favour  of  municipal  work.*.  The  e.itim«ted  capital  outlay  on 
plant  ca|u1>lc  of  supplying  current  to  ii,'M  8  cp.  lamps  la  put  at 
£l8,0n*i,  the  Jiniitial  i>xpenditurc  at  £1,122.  Ids., and  the  anticiiutej 
reviniic  aL  (i  i.  j  :'r  unit  (averaging  7s.  per  lamp  per  annum) 
£2,3t)i.  The  annoal  ktoss  profit  is  ftirnated  at,  £I.2.'W.  I.'k, 

utid  the  net  profit  at  £231.  \bn.  In  comiinrin^  the  srhiiiii-  with  the 
ptupdeolt  to  obtain  a.  supply  "  iu  bnlk  "  trom  the  Vurkgiiicu  Electric 
wmlhr  KfniiMlii,  Mr.  Wilkiatw  tbiakt  llw  t«lkl  annual  exp<>n- 
aiton  Pn  tba  kttn  wuild  te  lOa.  ani  the  Mtaipu  i2.SS0, 
anetannualprotttiiiftiTOttrar  anmieiiiBl  wmfciof  CUiML 

taUttf.—Tht  bOowiiig  liavt  bean  plaead  on  flu  abort  leet  for 
the  position  of  burgh  electrical  engineer  in  euseetsiou  to  Mr.  Francia 
Teague  resigned  :  Me«*r:i.  .Syilney  T.  Allan  (I'lyniotilli),  H.  Howard 
(Leicester^,  Ja«.  lltm  (l->;cle»),  and  C.  F.  t'lrkinwu  (Uoncambe}. 
The  appointment  will  be  mode  on  Tuesita)'. 

Pmtwieh.~The  Council  have  approved  the  draft  agreement 
with  the  Manchester  Corporation  for  the  construction  and  working 
of  electric  tnirawaya  in  the  district.  The  Maoche.ttpr  terms  for 
laying  the  line-  are  cMl  price  plus  10  percent. 

Private  Bill  Lsgislatlon.— The  new  Vill  nf  tin-  Shrincon  W  itcr 
ftivl  t'.leftrii:  IViwer  Co.  i>eeks  jiowcr  to  iit.ili^L-  liii-  wja<T<i  r.f  thu 
iihsnnon  for  bydmulie  and  powtr  put  post".  The  mpplyarvu  iijclnilt» 
thooe  portions  of  the  cnunlie.o  of  CI  ir>-  .unl  Limerick  a<  uro  w  iruin 
a  radius  of  30  rnile*  of  the  towntaQd  of  ijpringlield.  The  cnpiial  of 
the  comp<uiy  is  to  be  £300,000,  in  £10  shares,  with  power  to  ditide 
into  preferred  .^nd  defirrred  half  tharet,  and  with  borrowing  poweni 
to  the  extent  of  £1KQ/Qa  Tba  fint  dtnalon  an  to  ba  Uaain.  W. 
lirownlow.  J.  Chambr^,  A.  Lliw  JaytA,  H.  H.  MoBtagiM  Smith,  and 
Baron  Lurgan  I'rown. 

The  estimates  deposited  by  the  promoters  of  tlie  pMpfjstd  elecltic 
railway  nmTor  lli  ■  .'•■ut  ra  its  junction  ■wbh  tlis  Lymmgton 
branch  of  (-he  i.onJ' n  ai.d  S.:.u!h-WeBlern  RjhIwhv  ;-.t  Sway  to  in 
juneSinti  ■iiilli  I'Vi  iUwaler,  Yarmonth' Newjuort  iUilwuy 
(nearly  1  miU",  ol  ich  about  2  miles  and  -'"if  yii'l-  v.iH  l.j  in 
tunnti  unatT  the  Solent),  put  the  total  u  nl  at  i^ij,2^l>,  >>f  which  the 
tunnel  feclion  uill  coat  £343,COO.  The  railway  throughout  iU 
whole  length  will  !«  coutlmetcd  as  a  tingle  line.  The  company 
will  bava  a  capital  ',i  £gOt^O(K^  of  wbieb  £W.<M)0  may  be  «xpetMie<'l 
a»  Intareitdnring  conoirnctioii. 

Ik  tha  Itpovt  of  the  chainimti  of  Cotiitnittccs  of  the  IIou<e  of 
Lonla  and  the  chiirmjin  of  \V,-iy<  nnd  Means  in  the  IIouic  of 
Oommonii  under  -ection  2  of  the  Private  l,*gi«liitiv)U  l*roce<liire 
(r?cotlan<))  Act,  it  i\  v|al«d  th.at  the  piofiriuti'j  of  the  Cilvdoniuu 
Klectrip  I'owpr  and  Clyde  Vnlhy  KU'Ctiical  I'ower  t'tderv*  are  of 
-ui  hn  cli;ir;i:t  r  that  ihcy  ought  to  lj«  dcali  with  liy  private  bill* 
and  not  by  ]•!  Aiiiftnal  otdf is.  The  r<ii»ley  Order,  fo  tut  m  it  tclate^i 
t'l  tramways,  has  been  allowed  ti  proceed,  and  in  the  co-ie  of  the 
following  provisional  ordea  tlie  rtanding  oidet^  bare  been  complied 
with:  Clydebank  Ttamwajrr^  Dnadca  Oavporation,  and  Faikitk 
and  Diattlet  Tkamvajra. 

In  the  estimates  ut  the  engii  ccrs  r>f  the  Ctnttnl  f^cndon  Railway 
(Sir  li.  Ikktr  and  It.  Mott)  ihc  capil.il  required  fur  the  extension^ 
fiC,  of  the  railway  ii>  put  at  £4(>r>^S27,  of  which  the  proposed  loop  line 
extension  from  the  Bunk  to  Liverpool-itreet  ii  (stfmated  to  cn^t 
£ja.S,fl7l.  Of  this  i^iini  / 11.000  will  hv  c.\ijcndcd  ou  tho  actual 
station  aodmmotlatioii.und  £2-}«  330  in  clcarirn  an  area  of  20  jk)Ih 
r>r  ilie  Lirerpool-slirtt  stiition.  The  iMilunce  will  I-' fjKut  on  the 
construction  (  f  n  loop  line  nt  the  .Shcpheid'«  r.ii^h  tirminuii,  which  is 
estima'.ed  to  renu)re£r>0  022,  nnd  on  a  siding  ucder  Throcmorton- 
atrcet.  which  wilt  cmt  £0,(134.  Power  is  Mughl  to  ataala  gnOfibO 
•ddilional  ordinaiy  capital,  including  £&0,tMDO  U)  ht  csiwadcd  as 
inttii'-'tdaiiiigronstniciionbf  work*.  The  main  object  of  thcfi-  pto- 
jw^rd  loop  line  oxt<-o^ionsi.<i  toenable  the  company  to  providea  more 
fapid  eer^  ire  « f  trains  by  the  proTi.-lonof  turning  loop<»  at  the  Bink 
•nd  Shepherd's  Bu^h  teiniini. 

Proviaional  Order  BoTOCation.— The  Swadlincote  Electric 
Lighting  <  )ider  (1807)  luu  been  revoked  by  the  Doard  of  Trade. 

floathpoit— Tba  fioaid  of  Ttada  bava  aancteed  a  fartbar  knn 
of  £70^000  lot  cicctrfa  tnaiiari-Tit,  gfOjutO  to  ba  icpaid  ia 


3U  vc.ir-<  aivi  £'ll,"*ilO,  the  co?t  ol  the  elc':tric.il  ci(uipmi-'tit.  to  be 
ri'paiil  iti  yeiir.v 

Swindon. — The  Town  Council,  on  T-  L'Filiu,  iu  i^opti:,;,'  n  Under 
for  the  supply  and  erection  n'.  goncrutiui;  plun'.  for  lii^bUog  and 
traction,  decided  to  adopt  overht^  iraclitui  kr  the  tnonways. 

Taunton  —The  salary  of  tho  borough  electric.il  (.'nt;ineer(lir.  E.IL 
Thornhill)  has  been  increa*f'l  from  t'^Kitn  S-V¥>  per  annum. 

The  accounts  of  the  eU'  tri  iiy  ^!;  p.ntnieiit  :or  iliv'  past  year  hare 
just  been  presented.  I.i.:  yi.ir  thtn' wns  a  bitkace  forward  of  £94, 
and  the  committee  li.ive  ni  w  n  1j  il mco  of  £708  after  paving  working' 
expenses,  interest  and  ^lakiDg  lund.  It  is  rvcouuuenifed  that  £7oO 
be  placed  to  reserre,  and  tha  babuaea  (£fid^  atniadlonrard.  The 
charge  for  current  to  the  poblieaialaaapala  lobaMfned  b7!£l.  la. 
per  annum,  and  places  ol  woadlip  owning  their  own  iMtalfatioa  are 
to  be  charged  od.  instead  ef  6X  per  unit.  CflOMimen  on  tba 
ma*,  imnm  demand  system  are  to  pay  3d.  instead  of  4d.  per  unit  after 
tlie  \'iv!-'.  imur,  these  alterations  to  take  cflcct  from  •l.m.  I. 
Till'  profit  .m  th<>  y&iT's  wiirkhis  hfw  amonnte.?  to  /J.fH^'j,  more 
than  Millicicr.'  to  piiy  <''\  p-iT  rtriU  on  ih^  til Mt.it  •■incli' ''0'<1  i  i'  l'>,'i'  0). 
La*t  year,  after  paviag  ail  wiitkin^'  evj.etiM-*,  interest,  and  sinking 
fund,  ihev  were  able  to  contribute  i.'.li>!  towards  the  relief  of  the 
mtcs.  Tnc  balance-sheet  adopkJ,  Aiid  it  was  decided  to  carry 
£450  to  reserve,  the  balance  of  £3iX)  to  go  in  relief  of  tho  nrtWk 
The  '  ammlttce  reported  that  owing  to  tlie  increasing  demind  fbr 
cunant  it  would  b«  iicoc«Mry  very  abortir  to  lay  down  additional 
plant,  and  they  accordingly  presented  an  catinnta  of  flw  eoatoftlia 
^t.-^n^i^rts  proijo^ri),  nmuimt.ML;  t.i  ft?, ">*'•. 

Telegnph  Bxtenaion  in  Oennan  East  Africa.  —The  Budget coni' 
mittee  of  IM  fiaiehalag  an  Wadnaadar  aanctioned  tba  expananua  of 
200,000  tntiln  for  tba  eoBatmetbin  «  a  telegraph  bradfine  between 

Dttr  I ,- Salri.iTK  and  Mpwapwa,  German  East  Africa. 

The  Pacific  Cable.— The  I'aciti^  Cable  Board  has  now  been 
appoinlcii,  aad  wiU  consist  of  Sir  Siienccr  Walpol%  K.OiiL  (Saeta* 
tary  to  the  Poet  Offii  e},  Mr.  Osor^e  Kdwatd  Oleadowe  (of  tba 

Treasury),  and  Mr.  William  llepworth  Mcrcicr  (one  of  tlio  Crown 
Agents),  representing  the  Imperial  tiovernment;  Lord  .Strathcona 
tad  Mount  Koyal,  High  Coinmis'<ioncr  for  Canadi,  and  Mr.  Alcxau* 
iler  l<ang,  representing  the  Dominion  of  Canada  :  the  Hon.  Henry 
Coi>eland,  Agent  Oeneral  for  New  South  Wales,  au'l  Lieut, -<!cnerjil 
Sir  Andrew  Clarke,  Agent-Qeneral  for  Victorio,  rtprescuting  thu 
contraetin?  nlnnie?  of  Xew  South  Wabjs,  Victoria  and  iJueensUnd  ; 
and  iht  II  n.  \\'.  I'.  Kri  v,°,  Agent-(!;nenl  for  Kair  SUnuanJ. 
Correspondents  of  'J'lie  'i'xma  report  — 

1.  That  tba  Kaw  XaalandUovcmmcni  opposss  ewaeiailem  to  tba  Btalant 

Katcniioa1>e1agM(h  OaUa  CDiupwny  si>  prrju<licial  to  the  Padleeabte, 

uijIct-*  the  consent  of  a!l  (he  partncra  in  lie  »;heinc  is  gireii. 

2.  Hut  much  initali  'U  hss  bseii  ciueol  in  mcrcAotile  cirv'lrs  in 
Melbourtis  by  tho  rcfuial  of  the  \'ictorisu  Oovemincnt  to  socept 
reduoeil  rite  of  telcgrapliiug  to  Eu$;liti<l  ufleivd  by  the  Eastern  listen*!  >i) 
<'i>nt|>no7.  Victorians  are  uiHler  Ibe  iliiailTatilagc  of  paying  4r,  lOJ.  pr 
word,  ubile  Xew  Suulh  \\'at«t>,  ikMh  Aiutralia,  WcMCeru  .tuatntlit.  aiid 
T.i>mani.>  only  pny  it,  tr\. 

5.  Tbiil  Mr.  I'rick.  I'  .ti'rartrr  '  I-ni-r.il  .if  \«w  .South  \V»le».  et  i  -  i::^^  y 
crilicii!*'!  < lie  threat  i  i  thr  i  iriiuh  i  i . .  •. i-niinent  to  withilraw  f:  i  ii  ili  ^ 
rocific  rivtnr  sgrtcrT'nil  ii  Uie  inlet  iirc  rr.lui  wl,  puiiitiog  out  ih.'xt  CftOAiU 
oiily  pay  Ik.  »  word  to  KngUnd,  wliik  begrudging  a  reiliiclian  frun 
Austxilia  ti>  Ss.  Sir  (Jr^oi-ge  Turner  camldera  Victoria  bound  inhiiiiwir 
to  msiiitaio  the  4a.  rat*-*  until  <1re«t  nriuin,  I'^nf  U  •  .0!ivii:.Uni1  .uhI 
New  /.ssland,  agree  t'l  the  KiUera  Kiten^ioa  Ooaipaoy  ■  IhUidh 

Lcnglby  ooosnltAlions  Iwe,  we  learn,  tiken  ph:o  liitwecn 
Mr-  Uuir,  rostnmter  <.!enet*l  of  Victoria,  ami  Mr.  Cnck,  r,i  Naw 
Mijitti!  Waif"*,  in  rcferisncc  to  existing  cable  ratea,  and,  a«  a  result  of 
•AiCft  (Klilivriii  n^,  ;i  hjA  been  decided  that  negoli Uions  can  Safely 
be  upeut'l  up  witii  the  Kistern  Exteni-ion  (.^>nipany  in  order  to  take 
advant.sge  ot  the  reduction  in  r.ites  oireie<l  without  in  anv  way  alfecl- 
ing  the  I'acifie  tcheme-  Accatding  to  recent  reports  'ilt,  Gurr  and 
Mb  Ortek  have  del  e  i  mined  that  tba  Ststea  of  Kaw  South  Walea  and 
Victoiia  lb  ill  ei-joy  ibe  redneed  eaUa  nlea  aiCnmFcKl.  Tba 
Agents  General  of  the  two  Statsi  bm,  we  undootand,  been 
instrnct(>l  to  ^Ign  the  nece^.'i.iry  agreaicnt  in  London,  am  tbs 
Ea.^tcrn  Kxtentioii  Compsny  has  been  reinealed  to  take  all  necesj^nty 
jiS'ps  to  i^ire  eflcct  to  thu  agreement 

A  tenj!>fTS^("  article  ii  the  subject  of  the  "  Pacific  Cable  ImbrO'^'lio  " 
appears  ii:  thu  /'r;(ij'i  .-I  ('m/iutan  of  yetterdav  date. 

The  luUowiug  iiifasmaiion  ounceiiiing  the  I'^ciriv  cable,  which  I.* 
being  manufactured  under  contiuct  by  thu  Telegraph  Constiuclion 
and  Mainttnuucc  (.V,  at  the  contract  piice  of  £l|79S.0OO,  u  intereH- 
ing:  The  two  mictions  of  tba  lina— Van>:ouver  to  Faanisg  Idaw*, 
3<;o3  uiilcf,  and  Fanning  Iclnd  to  Fiji,  2,lsl  milea— will  en»t 
respectively  £l.l>07.*',<j^  and  £388.198^  will  be  ccmpleted  by  the 
end  of  mOl  The  other  thtce  tecuona— F>ji  to  Norfolk  Uland,  i,Oi!i 
mili»,  N«rf!i!k  tslaml  to  Moreton  Bay,  QueeDinland,  lK)n  milca^and 
Xoifolk  M  mil  Ui  New  Zealand,  513  miles,  or  2,138  mileii  ia  all— 
will  cmt  £33<»,040,  and  will  ba  complete  1  by  J  use  30, 1902. 

Tonbridge.— Leat  mA  tha  Oomeil  deddoJ  to  apply  for  Kmcti«ii 
to  a  bm  of  &liflVi  to  etriy  oat  tbo  destrk  Ughling  aebemn 
piepiwd  iiy  Hr.  Bobert  HeBmnd.* 
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Tabe  Railway  Competition.— At  tlie  mrottiUF  jmIm<>ii  uf  tlw 
proprictora  of  the  Great  We«teni  Railway  Eul  Candor  nnmtd  and 
referred  to  tlie  competition  of  the  Central  Loodon  Raibmr  «tth  the 
local  traffic  of  the  Orrat  Weatem  Co.  This  enmptMai.  nid 
hn<i  1«rl  to  a  drop  in  the  mmhet  of  tiunt  diiian«e  pawuMin  earned 
V  tlH  Utter  lint  owing  to  iti  dinnion  to  Um  Oortnl  London 

Tynemouth  Tlic  Il'  iril  i>f  Ti-ndc  inspection  of  tlie  new  vlectric 
tramway  between  >'.:rili  .'^IupM?  aiv!  Whitfer  t("-.k  p!ar?e  rm  IV.h!- 
nefilay.    The  dale  of  llic  oj.enin-  li  ti  ii  t  Iietn  CcrrL-nt  w  ill 

be  aupplitd  by  the  CurMraUtJU,  Hln-sa  (.liili icitv  work*  are  now 
piaobMUlr  Mmplate.  and  it  is  expis^ted  that  current  both  for  lightinB 
and  tmn  tnction  will  Ix  available  in  a  few  day?. 

VMVlOO  and  Oltjr  Bailw^.— V  dooMe  iiii)irovcmi-nt  haa  httn 
Mwelid  in  the  workino  of  thi*  hoe  during  the  hour*  of  biinieat  trafli  •, 
Tniina  are  now  ilutod  afwij  five  insti-ad  of  every  six  minuteo.  and 
inumtdiately  upon  «mm  tndn  lenviinj  the  platform  itsjpUce  is  taken 
by  Uie  fallowing  tnfn,  and  waiting  and  cnwding  on  Ihe  plalfom  i* 
thai  avoiiied. 

Wator  Power  UtilisatiOB  in  Austria.— A  confession  fiu  uo 
jeurs  bas  bttn  »irant*d  to  an  AiwUriitu  conipauv,  who  arc  putting 
•luwn  plant  to  utilise  the  wntem  of  the  imr  Tfiaanna^  n  the 
r.uraun  \  allcy,  for  the  napply  of  doetrie  eno^  lo  a  unmhcror 

•mall  town»  io  ihe  distiict. 

WorkhODM  LlghtiOK  — The  F.ocal  (ioveroment  Hoard  have  sug- 
gesled  fii  tbo  (■!iit^;.-!nireli  Ouardiun-i  that  tho  electric  linhtinf:  ui 
the  wiiir.l.ou  c  (ilii  1.,  defftrrcd  for  the  present,  lU)  the  gro  i 
that  tl;<-  ;.r.ni.:.i..,i  was  ton  c<i«th-.    The  lluaid  ask  if  tiie 

iJT'"".''  '''t-'-'i  I'  "'■';'^v  "f  t'lntnt  'r.im  Bounieinonlh. 

The  We«l  iiam  Ijuaruiiiii  Lave  ikppatjjU  l  .Mf  «ii^  rti-  ..-n  Lucas 
^^eonaulliDg  electricjil  enginecis  at  an  .vi-:]iL-:vf  f.  i-  ,,t  il25. 

lumlct  GnaxdiaoR  have  dwided  to  consult  nu  ekcthcal  exi>ert  on 
tha  Iif(bting  of  their  new  worfchouHe. 


TRADE  NOTES  AND  NOTICES. 

[Xolieafor  inBortion  unitr  At  abovt  feafit  r  rn'iit  rtacK  tlu  QfU*  no 
Ultr  lhanjirtt  po*l  Thuridiy  morminj.  A  t  t  Uitoguv,  PnShitU 
and  $imUat  moM^r  ihoM  be  ttnt  early  m  tU  Mxtk,1 

TENDERS  INVITED. 

l\dtnt,~.n  v''7i  ,  .  -  An  admtiM-menl  i,  ,titi,.a  that  the  time  fnr 
fending  in  tender*  for  the  (a)  exlcn-i -  ti  „|  enfrine  hr.u.i?  elettriL' 
copply  works ;  ('')  car  -liedj,  »torcj,  w..iksli,,j,;  1  I  ,v.ii:i„u..  ■  ,ail 
r<)«netK»Md  ewnpktion  of  m  engine  and  pump  hou»e  for  the 
rKoUMM  Uiijan  Dmridt  CouvpU  hat  Imu  extended  Vrom  Feb  21  to 
Mann  *.  Tbtm  tCBdon  wm  admlieed  in  onr  ifsue  of  Feb.  i . 

WaUimii  Vthui  Diilikt  GonncU  require  tender,  for  the  over- 
head cqoipment  of  ahout  10  mitea  of  tramway?,  and  for  the  supplr 
■nd  ereetiM)  of  wet.on  h.^r.,  ^nd  raU  bondiw  apociliMtione  iiii 
be  obtained  at  the  olhcs  t  tl„.  .  ogineer  (MTril  Orowtber), Oreat 
float,  near  Birkenhead.  Teiideni  to  Mr.  II.  W.  Cook.  d«k  and 
Krtliolor  to  the  Cuuncil,  Public  niiiccn,  Eareraout,  Obeehin,  by 
*larch4.    An  adveitiaement  give*  fuitber  particukre. 

A..u//nntrn<  Corporation  invite  tenders  lor  the  »upplf  and  erection 
nl  transfAm^w,  'ub  ..wionB  and  equipment,  underpround  m  i;-,- 
r..n.l,iit.i  iiii.i  r  .1.  w  ,  I.,  ],jr  private  and  public  lifthtinf?  arc  Ihtij.s 
aa.i  posja.  .-^pecih  •  iti.  ti-  iiiav  be  obMittef  at  t?te  ottices  of  the  town 
cl«k  (.Mr.  H.  W .  i  ova,  ;.,„■).  T. :..v„  1 1  .i:,  K^,tl,  u,rne.  and  the  work 
la  to  lie  carried  out  in  accordance  with  Uit-  ulaa.'i  and  sr>e<>iR."titi  -n»  of 


to 


pieri^Uiindon,  £.a,  l^  whom  further  ioformation  can  Ijc  obtain^. 
An  ndveitiwmcnt  «^vw  farther  naMicnlani,  ami  lendei 
the  (own  derk  ntnit  ho  deli? end  hefbra  noon  March  i. 

Carii/rCoriioration  require  tendos  lor  rtoain  and  eihamtl  pipe.^ 
injection  oreillow  pipe,,  feed  and  drain  pipe*.  c„gi„e  li^^ 
llonring,  switchboard  gaUer)  and  cetiiinl  serriee  nnawaT  for  their 
tramwav.,  depaHment  SpvciGcatiow,  Ac,  majVlibtiined  from 
the  wiinneer  and  manager  (Mr.  Artllur  Eilie).  OH  PoetOffioe-build- 

'^CL'^T^'^^J'f''^''  J-I"  wCu^y  bv 

March  IH.    bee  adverti.senii-nt  • 

/'..  ^dtt  Ga«  Comniif*iuner«  iuviln  tcndete  f«r  the  rapplr  of  under- 
RTOin,  !  cli-ctric  conduiU  and  ncceiaiary  juintinjjapjwratu/  Further 
fKini,  are  m;t  out  in  an  advertie«i,i«nt, and  »p«cilicatioD«  ma? be 
nbtasiici  Jrom  the  city  elentrioil  engineer  (Mr.  A\  alt«r  II.  Titteni>r). 
Dudliopt-  Cr«acent.r«id,  Dundee.  Tender*  to  the  clerk  to  the  com- 
pLwouLTa  (J.ir  IhoWM  Thornton.  LL  D.V  City  Chamberii.  Dundee 
oy  I' CO,  J 1.  ' 

Letdi  1  Miuwuy  cuUiKiUltc  mvite  tenders  for  aupplyiui,'  sn  l  fnin^ 
teolley  wires  and  acce»sorie».  SpecidcatioDH  luay  b«  obume,)  «t  lae 
dty  engin«r'«  office^Municinal  iuildings,  and  alao  .it  the  oliicu*  ol 
vtJT'^^  Hopkineone  and  Talbot),  ijc. 

Vutotia^eiieet,  Londoo,  aW,  and  80,  Pliacee^trect,  MwwhwUr 


An  advertitcment  givei  farther  p,>rti.  ulan,  and 
tfce  town  clerk'a  office  by  noon  M  u.  h  f^. 

,w!!*^'i'  '•:i<^^-">iiy  L-.  intuittee  invit«  tender,  for  eon- 

den,inj{  plant  lor  their  electricity  works.  Further  t«rti.ni1nr,  are 
given  in  an  ajlvertuement,  and  specifications  can  ..Main.-d  fmra 
Irri^r?!^".^"'-  n-  *'«'"iier).  Tender*  bv  March  6  Ibe  .iKurnmi 
or  the  oomnuttee,  I'ortwooj,  Slockpc  i  r. 

l!1ietnKrte<«  of  the  <Vy,;<  Knriq«i;<.u  j„v,(f  ichLm-.  i,,,  h  3  wn 
.^tpctric  wharf  crane.  An  adrcrtiwmr-nt  cm^atiR  tu,-.her  Jvuucul4^^ 
fnfi.''*^'???         *x,'  ^  obumed  from  the  meohanioal 

T.,^.^/r.  ^  i'wken/ie ,  IG,  It  )bert.on-st«et,  Glai.20w. 
TendcM  to  .Mr.  Mackenzie  by  noon  of  March  11.  » 

;;rm/ District  Council  invite  Uinderi  iox  the  supply  and  ereiUioa 
01  a  LancHsJiire  boiler  and  acceawrie*,  a  IfiOkw.  hyt-enatd  eteun 
alternator,  and  a  25kw.  ropo-driren  alt^-rnator  and  iSiSSL  JU 

ad  erti.-e.i,.mt  g.vcs  lurther  particular',  and  .Hpecifications  m»r  be 
rf„™"    r.  ^,  con.ultin«  en«ineer  (Mr.  iUJbert 

Hammomi,,        \,ctoria-.treet,  W.^t,  .i,„t,,r.  I  ondon,  .S.\V.,  after 

(Mr.  ra'rick  MeDunnell).  Town  liall,  JJray,  by  4  pm.  March  U. 

The  C^jrp  .ration  of  H'otthing  (Suaaex)  invite  offer*  from  electric 
w.""?  ^nntri"t.jM  r,r  fining  up  premise*  iu  the  boroogb  for  the 
u.  ct:n  i^Mi  I,,,,,  ,;  j]  cqjt  t„  cunjuoicrs.  Soms  particulars  will 
"        .iIL'*"t'ir^'2i*"'?*.'»'»."**  to  be  in  to  Mr.  W. 

F,  Si  '  ^""^         Worthing,  hr  »  iMMU  of 

A/i '  1 ,  i  ,r.iu  J.;  ;ir,ii«  tenders  for  the  supply,  deliverv,  and 
erection  01  a  tracuon  .wit«ubjtrd.  Spoeifift.iioni  niav  be  obuUned 
iroin  the«(MilUtinKenKineer8(.Me«»rt  Licy.  Clirehugh  and  .Sillari, 

iuTlSi  ^^J^*'  y«derick  KatwktloV  Tows  Ball. 

Midd]aton,h3rFchi,  S&  SeeadvenitLment.  *  • 

AUrdttn  ffiMkw  Lfebt  .ommittee  invit.  t.ndets  for  a  fuel 
economiMT  and  BAcocE'  and  Wilcox  boilera.  i  endere  t»  the  citv 
electrical  engineer  Mr  J.  Alex.  BeU), OoMoa•^tIee^  Al^rdcen,  befoi^. 
noon,  ^  arch  1 :,.   An  ad verti.em«nt  oontabu  farther  parucukr*. 

-     '  j-a  To^vn  CoiiBcU  mvite  tenlwn  fat  Oa  molten  of  an 

Tcoirlyt"'iI,t.***  ^«  ^""'^ 

Af.ringicn  Corporation  invite  lender*  for  twa  .iteani  dvuamo*.  j^t 
cHjudea^er,  lulaiiccr.  7r,o.ampe»-hpar  itoiage  fa»ttery,  attam  ud 
exhaust  piping,  arc  lamp,  MwfpiBhue.  Tendt-n  by  SsS  imL 

n,rmr,n-f^jf  MetmioliUu  B^roii^ih  Counr;|  inviff  tenders  (or  A 
ni..m  fniidih.vird  and  initramcnts  and  a  batt-:i  v  .f  i  camulatorj and 
1  cnders  to  to«n  clerk,  Town  Hall,  Spa-road,  London. 
KK,  by  noon  of  ;?Oili  insU  -v»»»«. 

Tatinton  Corpomti^n  iiivit,»  tenders  for  two  lOOkw.  tramway 
generatow,  one  <i,-ine  an  I  tnimwiv  uniichboard  and  conoectiaaJ 
Tenders  to  town  tk.k,  Mumcijwil  JSuilding*.,  Taunton,  by  2  p.m  , 

by^'«^''in,u'"^"'*''™  *  **'^'*^  '  att,  T>  -    IVn  icrs 

TeS^by'TiSox^""'""'  '"^'"^  «'^'^"<=  '''^'"'"S- 

/).«r,rOT  Cirparsiinc  r-  tnire  Under-,  for  »t«cl  rail.,  fl,h  and  so!e 

plu.cs,  A-.:,     I  Linli-ra  by  if.th  in.it. 

CiMSsii  Corporation  iiuiu  tendeie  Im  60  cnnien  and  60  canonieo 

by  s  kst"'  ^     *•  ^-  u»*.r,s?y^ssssss; 

CfayweCorporatiun  invite  tendera  f?,:  iKl-  -..lyply  of  UXicar  .  .ip- 
mratlHld epare  part,.    Tenders  to  town  clerk  liy  ft  p.m.  Icb.  k 

^SSSPIIIIsil'!?!?"}'"" t«n'le"f»r*te«l  -st.»i^ht  track  rails 
Olirwdiwli^a«k.plate»,and  steel  tie-bars.  Tenderi  byfl  pm.  Feb.  23. 

,«Z.4l.^I?^'""?*"f'"'^        Director  of  Contracla "  l  ai'J/fl  rMalU^ 
rc(]Wree tendcn  for  dynamo  and  engine  oil    Tenders  by  2Sth  insU 

ir,l'!!?fc? I''*"''  witf'  Mr.  Arthur 

ii.oppel  ror  afan  cooliiiK  tower  t,ir  the  electricity  works  at  £},77X 

lirulol  Electricjl  c  ,:,niitto.-  uiviie  lendeni  for  cml  conveyors  and 
TZT^T^A^^^'^^y^''''^  lucUidlng  hoi^t,  automatic  weigher, 
tower  and  hndgeoreriMdway.    Tenders  by  nom  Feb,  21. 

/jourMinniAOoi'poration  require  three  dynamoe  and  two  eteam- 
J^;'"jgJ*«»J««'**«.,«lM4ael«itiict«WBc«ifc  T<nden1»f 

K«^"!'?Jrn  9^  «  '"nR      council  cham- 

ber, town  hall,  fFeelihrary,  com  exchange  and  baths.    Tender*  by 
•I  p.iti.  3iarcii  4, 

AVfri.-  H.mlagt  for  .Viniaj.-The  Flaldau  Collierie.  Co.,  Ltd, 
'r.t^tf,  require  plans,  specifications  andotUmntea  of  cost  for  provid- 
e.od  of  ^Efh'L         ''yi«^i«Sfi«iiy  fnm.  Ihair  working  facel  to  the 
end  of  then  rope  haiUe^  the  latter  being  oparaled  breleani  cnginii 
n^^e  ahaft,  AddiSSuinofflrntttiirXrilCT 
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itrifjhion  CorpoiaUw  iavit*  tmctm  Iw  wtttiiuwiiMiinitiail  ue 
lamp*  and  acce«soriM  for  Mmt  Vigbt6»§.  Tvuim  t»  town  «Ierk 
by  10  a.m.  Feb.  8S. 

SakaikaM  ]>btrict  Council  ranaira  tenders  for  boUen,  •tMm 
Ikltcniatoi',  and  ecmtbined  eagi&e-djaaino  ud  molari  Jjip*  vork, 
ImUnj,  and  ■wHcblxNud.  Tcodw*  oy  F«1k  M. 

XUImAmi  Diitiiet  Oooiwil  iHiatn  tandM  ad  ritiipii  fbs  lef n^c 

TENDEB8  BEOETTBD  AND  AUUIRHDl 

Colne  District  Council  have  received  the  follQwiqg  tandnn  for  the 

supply  of  plant  fortlwiv  alectricitjr  varScn  — 
ftetthn  I  ',Smte/<t-.ir.i\ 

•CoW!>n*  Limiled    £690    W.  J.  Fryer  &  Co.   8*0 

(JreeuirocKl  aoJ  BkUev    1.188   WArren.  Ikattie  *  Cow   800 

Heatun  ami  Smith   1.063   S.  H.  Heyirood    800 


BHtith  Schutkert  Co. 
Ilniok,  Hint  Ac  Co. , 

Jnhv.  Knw!r>r  *  Oft., 
f'ruTnp'.on  fi  **o. 

Median  «  .Soo 


Sieinent  Broa.  k  C«.  ...»..»  l.OSO 

Klectrie  Onutroetioo  Cj.  ~.  1,030 

('.rnrral  Klcetrie  OOh  M.u...  1,015 

r.iTiratii  Thoiiiaa.„„,..„.M  953 

VeritvR  Limitnl   930 

BmhOft   920 

heUiui*  2  {Bal^mrrr  Btyjutrr}. 

'Himcns  Braa  k  Go,   £515  General  Kleotrie  Co. 

Rn'tidi  Kchncktrt  Ov.    689 

llni.hi'n   680 

Mvhpi  ami  Piatt    659 

t  'rooipkKi  4  Co.   640 

(iiveuwoofl  aiid  Batley  ,_   696 

Bu^glbetl  aod  Yuuog   697 

D.  BntM  PmUch  Je  Cn.   676 


am 
•m 

ISO 

m 
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John  Fowler  *  Co   561 

T,;«trr  Klectrie  I'onerCob   fiW 

H  M.  SjJraoDjr  Ac  Co.   M6 

llertnuu  TliomM    5SB 

I/uioaahire  DjniBo  C-x,    495 

.1.  r.  Hall  ft  &N   406 

Xwtm£lMM(dW«rta.„..  369 

Wmimk,  VmlDittk  Co,   300 


•B.  I.  W.  Co.   £4,432  12  11 

<;.  A.  NimUuni   6^562  10  0 

.SiemcD*  Brua.& Co  ..    4418?   0  0 
W.  T.  UeoUv  'e  Tele 
ItapliWflcktCo....  4,809  0  0 


C«lleniler'«  Co  £4.600  11 

Weatrrti  Kloctrtc  I'o..  4,48S  7 
W.  T.  Olorerik  Co. .  ,  4,4.«  10 
at  Helen.  Cablr  C<>..  4,424  5 
iohamm  an.)  HiiUlpi.   AJS»  0 


Striion  4  {KirtKcmrare  CvttdaiU), 


J  ibmou  and  PfaOliMb.  17 
DouMmAOd.   1.1»16 


•Albion  Clay  Ook  £1,193  6 

Htjwa,  Tugliy*  Ca....  1.501  \b 
Mtguire  and  lUurua..   1.186  4 

♦P.sl..>,ieV  ,1;  Wilc-s   £140  I  l-iuiWuy  ISurt.ot  \  < 

■vi  V     A  v,.,,:M'„f,,ri  . 

Itr.t.  l>uwer  and  Tractiou  Co.£1.293 
KlvrtiintI  PuwerHtorafceCii.  1.278 


£116 


Aahinore.BenxB,  Peace  A  Co.  £1.346 
Hart  Aocuoiulatiir  ( ,   1,660 


Cta«>ride  Blee.  iiturage  .Synd.  1,961  1  Tuder  Aoeamulatw  Co.   1,465 

'Kiirtloff  Brae.  ra  I  T.  lied  ward  k  On.   £77  0 

itHifotor  Ctntrifugtit  Pump) 


Itritinh  .Schuektrt  C  

Uslcr  -l  f  i.^  I'uwer  ( V. 
l.ancaAliirv  Iiyi  sniu  Co.  . 
Wairau.  Iteattie  k  Cu. 


160 

140 
130 
123 


Xartey  Klec.  Ka$,  Co.    180 

Kawtan  l-l;eetrk  Warka   lU 


'liieenw^rd  and  RaU^    .....  £103 

2(15 

KIi-oLric  I  lustru -lieu    200 

Malltfraad  I'Ult   180 

\V.  II.  AIko,  .H  n  A:  Cu.  )70 
K<irliDg  ltro».   170 

J.aadH.O«rn>*   151 

*  Aecapled  tenders. 

Stttenn  (LoodoB)  Council  lecenily  accepted  tfat  taBdarot  Uie 
Ediwn  and  Shyh  Co.  Tor  tlic  supply  ol  the  Atiin|{i  nqoliad  in  con- 
nwtinn  vrith  the  wririDg  of  the  new  bath*,  but  the  company  obj«t  to 
thf  I'mtiii  rii'  il Hi  contract  inelu'lioK  the  conditions  a^  to  pennltiiw mil 
trade  iint<>ii  rales  of  wages.  We  learn  that  the  Council's  iiurteyor 
lias  been  instrnctcd  to  procure  the  fittings  from  I  lie  (icueral  Electric  Co. 

Dattersea  (Londrni)  Bnrtvngh  Council  have  accepted  the  offer  of 
M<»arp.  IleathnuiJi  A:  Co.  fur  t\v  ( telescopic  ladders,  at  £!>K  4a. 

Keighky  T'lwn  ('•  nii.'ii  have  accepted  the  tender  of  Messrs. 
Gabriel  anA  Arptnault  for  .'i')0  j3U-Tolt  incin'kr-jeuf  lamns  at 
1*21.  17e.  G>\  ,  jnd  ihit  of  -.he  Rni»h  Co.  for  Trflft  2JU-vult  larni.*  ul 
the  satiii.-  fi^uri.-.  The  tt'ndpr  i  I  J.  H,  Iliiithuian  iSc  Co.  for  the  supple 
of  a  tijlt-atupic  l.iii'iijr  lor  Irimraiog  arc  ktup<  wli*  acc>;'plid  at 
£20.  <H.  y.i. 

Swin«iyii  Town  Council  received  63  tenders,  varj  in^  in  (unnimt 
from  £9,400  to  £<i,04C,  for  the  supply  of  throe  steam  'lynAi[ii>9  T  r 
the  combintd  lighting  and  traction  sclienie  for  tlie  dUlriut.  Un 
Tnetdsty  tba  Ooiuicil  accepted  fha  ttader  of  Measta.  Siemens  Broe. 
&  Co.  at  £7,3»5u  Tfa«  lorat  lender  did  sol  comply  with  th«  speci- 
Tne  iMNB  anrinct  we  to  be  of  BtemtttflAudkm  tnile 

Urigbton  GorpomUoa  knwiMepUd  the  tender  of  Messrs.  D.  Biocc 
Peebles  &  Cck  for  the  wappljf  ddivery  and  erection  of  one  SSOkw. 
ari'j  t-.vo  SOOkw.  nteam  dyoamos  and  a  motor-driven  booster,  at 
£T,:i7m,  for  their  tramway  department,  and  that  of  ilesara.  R.  W. 
Blackwell  &  Co.  for  a  tramway  switchboard  at  £746.  10a. 

Yarmouth  Corporation  have  accepted  the  tender  of  Meesra.  Le  Bus 
A  C/\,  for  fVX)  tons  of  stwl  rails  fSfllliK.  p«i-  van!)  for  their  electric 
tiiniways  .U  .t'<.  IG?.  ptr  Ion  ;  also  (nh  and  mjIc  platt;«  ut  £*>.  li-i. 

fet  ton,  screw  bolts  £li.  Tsl  per  ton,  cross  ties  at  £7.  13i  per  too, 


holes  for  ulectric  bonding  10s.  f^i.  per  100.  The  naeantid  tender  to 
that  of  a  Belgian  boose  and  was  the  lowest  Mibmitled.  Thm 
British  and  three  Amarkftn  firms  also  teudered. 

Sheffield  CorpoMtioa  ban  accepted  tlie  tender  of  the  British 
ThomEcn  Hooston  Ctmmafbft  a  l,000kw.  ttamwajr  lenatatar  at 
£3.812.  ,  und  iliiitottikeJ.O.  Brill  OoLlat  aiZBelortnMkent 
£53.  16a.  each. 

The  tender  of  Messrs.  W.  .M-  Caffyn  &  S-  ns  hnj  htfu  .i-ropt,;d  for 
ilic  electric  lightins  of  tho  Kutbonrne  Pier  new  pavilion  at  .fl.O.'in. 
SiA  tenders,  varying  from  £l,0.'iO  to  £1,295,  were  received, 

IJradford  Cortwratinn  h^w  accepted  the  leader  of  .Uestra.  R.  W. 
lihckwoll  >v  c.iv.  for  t-liL'  'AYThead  eheliieel  aqnifaient  of  omr  A 

mill")  of  electric  trinuwuy  at  £*j,204. 

The  Cor[onilijU  have  ulso  ii:rfnl<.-d  the  tcirior  of  the  British 
Insolated  Wire  Cu  for  the  supply  of  cable  fur  tramway  extonaioiDa  to 
FMri^Ti  ThecUftjb  1^  ud  ^Mtnahny,  at  £3,431. 4a,  tMlthatof 
tlw  Phanis  Dfmaa  HanubatulBg  Odl  for  two  flO  kp.  melon  for 
die  cold  eMm»  difertomt  el  the  s^u  James's  abbatoirs  for  £52fi. 

DeArTownOoaiicniiafieeeeeptod  the  tender  of  Meean.  Badfofd 
end  Greaves  for  the  erection  of  «  now  Mmatf  aheft  et  the  elMliieitir 
atrtion  at  £1,433,  and  that  of  Hawni.  8wBne  Bn»  *  0»  fer 
re-winding  a  Siemant  altatnator  at  £430l 

McaiN.  D.  Bmee  PeeUia  k  Co.  hara  saooad  tba  ooatMci  tat  the 
aiiBBljr  of  altun  djnBemoe.  btlnweiL  nnd  ImieifTi  foir  *^  huA  of 
Pisaekal£S.7M.  Tbnnginaentetobeef fheBellixl^ 

Fl]finMlliOQrpof«tienk»in  Moeotedtta  lender  of  Mr.  W.  E.  Neks 
for  eistcndfag  flte  eicetridljr  Matioo  Iraildinip  et  £8.^^^ 

BX78IKB8S  KOTIOBS. 
Psrtoenhip  Wanted.— A  boroogh  electriwd  eacinter,  with 
19  years'  experience,  who  haa  entirely  dceigaed  t  aWien  OOnUdsInK 
over  3,000  h  t'.^  and  saccesifiilly  ran  lean  fer  «mr  fenr  Tcne,  ie 
dedrans  of  juinvag  •  good  conenuiac  engineeitng  bnineieeeiMitncr, 
orwonldbed^asedloporGheBapraetiee;  See  edveitiKnanfc 

Mr,  .).  Hi!ii]iron  jfives  notu-e  tliat  he  lia-i  c-fasi'.i  t'>  c-irr_v  on 
basine«a  under  the  style  of  Brown  it  (,■  -.,  enginr-cr.-t  anil  nuvhirii  r/ 
importers,  at  49,  Deaosgatc,  Manciie^ter. 

Communioations  for  the  t^tner-Kellner  Alkali  Co.  (Ltd.)  (lato 
the  Alnmiiiitmi  r.,..  ].ul,  oidbniy)  riumld  In  fntme  ha  uddHMed 

to  Weaton  fV/int,  llun'.urn. 

The  l!i'Ui-->i  Khctiic  Car  Co.  h.ive  pur.-)iMed  0  eflrOB  of  lend  tt 
Tmflork  iVik,  .MamhtMcr,  fut  wuii^-  prviuiMS. 

BANKBUPTOIES,  LIQUIDAnONB.  ftc 

Cl^ms  against  E.  J.  Pnterson  and  C.  .1.  F.  Cmper,  formerly 
trading  m  I'lterson  and  Cooper,  electrical  i  ti^'nn«:r>,  ni  K  irjpcan 
Worki«,  rmvruill-ro.iH,  I/ondon,  N  ,  arc  to  In;  in  by  iSOth 

insL    M:.  y~  C.  Mw>ii-,  3,  Croiby.eqtiare,  Lon       K  C  ,  is  tnutee. 

Tlie  bjniion  Kle«tric  Omnibus Cj.  (Ltd.)  ii  to  tie  woand-upTolnn> 
tsrily,  find  Mr.  V.  Meeon,  64,  Greahem-etiee^  S.O.,  bee  been 

npiyjiiittd  lifjuiiiator, 

Tmu  FUlhor,  elcctnc.i!  en>;ineer,  li>fi,  Meanwcjod-road  (lately 
trading  at  Park  Electrical  Work.-*,  ^pecdweli-streel),  Leeds,  haa  been 
adjudicated  banknpk  The  tint  meeting  «f  endttwe  took  ^eee  at 
the  Official  ReeeiTetls  Office,  Leeds,  on  Wtduiedey.  Debton 
liabilities  were  stated  to  be  £357  with  a  deficiency  of  /;i2r>. 

Bale  by  Auction.  —  An  ftrlvertj^emf-Tit  elsewhere  gives  prelimioary 
uiitice  of  a  ,iole  liy  motion  hy  Mi  -i.--rr<.  W'heatlcy  Ktik,  Price  &  Co., 
at  art  early  d.itc  'unleM  previ  vialy  i:iL^p-^ia«<i  of),  of  a  ijuantity  of 
modrti     I.,  (ilnr.t,  niacliiii(-ry,  fttoilc,  and  store& 

Plant  for  Sale. — Alri^nlccii  Ekclr-.c  i>itfhtit;p;  ff'ttimiltee  iEivito 
offers  for  two  (iirect-cutiplcd  con:inuuu''-cnrr«-nl  \Vin<ii''-Klw»:ll- 
Parker  seta  which  thty  kavu  far  dihposal.  tiumu  iBlunnaiion  is 
given  in  an  advortiaement,  and  further  particulars  can  be  obtosctd 
on  application  to  the  city  electrical  engineer  {Mr.  J.  Alex.  i3cll), 
(Jetton  abteet,  Abaideen.  Tendais  bar  noon  of  March  1. 

Keatn.  IVbaeatf  Kirk,  Price  ft  C&  bare  for  diipoiel  e  biftb* 
clam  private  ele'^trical  installation,  inclinUnc  Crossley  gm  engines, 
Johnson  and  Phillips  dynamo,  D.P.  Uttery, \c  Sec  advettiKiiicnu 

Messta.  Woke  and  Cirr,  123,  Victoria         Darlington,  hav«  for 
=a'.c  four  fctsui  vorticiil  loari-.e  tyj:<'  triple  tTVp.in,9io0  engmcc 
advertL^ement  gives  additional  infonuation,  and  farther  purticulora 
can  be  obtainrl  from  KeunLWake end Clnr,1}Krll:i^||t«n,or  Mf.TJuMi 

W.  War],  sin  ffieUL  ; 

An  adveitisunienl  a'l-o  conuins  some  particulars  of  eight  Iniga 
locomotive  boilers  which  are  tor  sale.  ApplicaUona  to  Messrs.  Wake 
and  Cutf  Slttliii||lon,or  10  Mr.  tboo.  W.  Word,  SheSaM. 

'BBitan-oin'TMBt  Gee  end  Electric  Ught  eomnditee  hnve  Csr 
tale  a  horfawcital  eompouud  engine  with  a  single-phiae  elttmator, 
some  pattindeii  of  which  are  set  out  in  an  edwtiseinmt 
Offers  to  maoager  and  eniiioeer,  Mr.  K.  L.  llamnden. 

By  oomtuaud  of  the  Poatmaeter-Generol  tenders  are  invited  for  the 
parcbase  of  a  qnaotitj  of  old  telegraph  stoiah  some  partiealaia  of 
which  are  .'^ct  out  in  an adnrtieement  Tenwtshkf*  tobelnbr 
10  a.ni.  of  Feb.  87. 
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the  "  Adelphi  "  Switch.— The  incrrve'l  o«e  of  liit{h  vo1I;ir<  i 
•or  «lectric  trsctioti,  jiowcr  an<l  lighlirg,  ha*  iiidiiceil  llie  i  ieneml 
Electric  ("o.  t:>iiUcc  uti  the  market  a  new  pattern  nf  WJfJ-volt  »wirch, 
which  they  b«v«  iityle<i  iho  "Adelphi."  The  illiHtrstiun  ehow*  a 
form  of  this  switch  tlr^ignrd  with  quick-lirealc  action,  wiJc  liouhle 
break,  laiiilnntetl  brtiah,  cITectire  insulation,  and  great  inecbanical 
strength  — all  proptTlicM  etwnlial  to  switches  for  l-nrge  carrcni-'  at 
this  Tolto^e.  The  cnirtact  l>runb  is  Imilt  up  of  h!irit-r<>lk><l  springy 
copper  strip",  a-  shiwo  in  the  illiHtratinn,  an<l  thestrip«  ure  sniUt'ily 


Th*  "  .\(l«l|>1ii "  Siriirli, 


»paccd  in  the  centre  to  gire  ekalicity.  This  brush  is  insulated  from 
t  powerful  contact  arm  moiintwi  on  a  spindle  tiinl  helil  "off  by  a 
mouie' trap  spring  ;  an  in-^tilalini;  handle  with  sliieM  woikslooccly 
oa  the  nme  spindle,  doubly  Insulating  the  baii  lle  Irom  the  live 
conlnctiW  The  latter  are  uf  phoeph'ir  cojip^T  with  copper  liolts,  and 
thi- whole  of  tlie  tnrT«nl-cftiryii)g  purls  iite  dc^ijjned  for  a  current 
density  equivalent  to  copper  at  ROD  am|>crca  per  nfjuare  iiicb.  The 
twitch  is  made  in  many  mi<:»  from  20  ampere;)  to  H0>  aroperc« 
capacity,  Ixith  single  uiid  duuMc  pule,  and  is  provided  with  back 
ennnections  ;  in  addition  cartoon  breaks  are  lUted  when  detircd. 

Antomatic  Motor  Starters,  Rheostats,  ftc— Mesrrs.  rieipel 
and  Ijin^^e  forw.ird  n  u>i?ful  net  Invle  price  li^t  of  Ward  I^conard 
theostatA  and  circuit  lireakeni,  which  forms  the  must  rnniprebensivc 
list  of  this  cla'-t  of  npr«raltia  jet  pubti>b(>l.  The  ilrtniN  nialing 
to  various  tj  pes  of  I  he;  e  ins  lumeiits  aie  n  ore  thin  usii.dly  com- 


plete, and  the  tcihnical  particular*  »cc<»nipitiyin{{  the  numeroi  s 
illustiatinns  will  le  found  most  serTiceiillr,  and' will  cn^ltletlic  ebc- 
trioal  trade  to  place  their  order-"  with  ej»eand  fuctlity.  Aliout  l,(Kit» 
d  Ill-rent  articltv  ate  referred  to,  and  nil  i-f  tlirve  are  6landardised 
We  have  al»o  received  a  price  li.it  rcliiling  to  automatic  motor 
darters,  im-  S-irm  <>{  wliich  ikc  A  1!  tyjio,  fitted  with  niagi:elic  "no 
voltajie  "  release)  i<  illuslraU-d  Iwlow.  The  le\  er  A  is  coutrullcd  by 
hand,  rope  or  chain  crnnectcd  with  the  apparatus  which  control 
the  motion,  such  as  a  fl-jat  in  a  tank  or  a  rope  for  elevator  or  the 


Hxed  point  upin  the  moving  weight  of  a  hydraulic  acenitiulator. 
When  A  is  lil'teJ  ih«  arm  K  upim  it  moves  the  weighted  lever  C 
until  it  ri«**;s  over  the  centre  and  falls  up  )n  the  fioadrant  1),  stnkin^ 
the  pin  K  upon  it.  Thi*  then  drives  the  qu.idrant  forward,  and  with 
it  the  two  twitch  platta  into  the  contacts  of  the  double-pole  switch. 
At  the  same  time  the  lever  K  is  lifted  and  allowed  to  fall  when  the 
quadrant  l>  has  gone  right  over  ;  this  drives  the  lever  (i  over  ibe 
resistance  cont.icts  at  a  prtdetermiued  speed  settled  by  the  air  leakage 
into  the  da.shpot  II.  The  lever  (i  is  eventually  held  up  by  the  amall 
coil  J,  which  is  in  the  shunt  field  circuit  of  the  motor.  Should  the 
current  fail,  and  coruseouently  the  current  in  this  coil  be  salliciently 
decreased,  the  lever  <  '•  falU  free  and  puts  the  whole  of  the  resistance 
in  circuit,  so  that  there  i»  n>  danger  i>r  the  motor  being  burnt  oif. 
The  motion  ol  A,  and  consequently  of  C  and  1>,  being  controlled  liy 
the  tank,  accumulator,  i^c,  is  quite  independent  of  that  of  ( •.  TbH 
form  of  automatic  starter,  it  will  bs  seen,  givct  the  protection  rcr|aire>i 
in  an  automatic  switch  working  under  diflicultcircumstancei.  SiinpUr 
forms  arc  uscil  without  the  "  no  voltage  "  cull,  an<l  in  some  cantf 
without  any  reiistanre,  these  latter  I'inns  beio;;  chiclly  used  in 
omnection  with  aeries  motors  of  (mill  size  and  high  resUtanc. 
or  with  altcmating-cur.-ent  motors  which  can  be  started  up  with  out 
a  resii^ance  in  the  line  circuit.  In  these  switches  security  of  opera- 
lion  i^  aaxured  by  using  weighte<l  levers  in  place  uf  springs  or  other 
limilar  devices  liable  to  depreciation. 

Scheeffer  Becordinf  Wattmeters.— The  Imperial  Electric 
Supplies  (Ltd.),  80,  (;ii:iring  (^ro-s  rnad,  London.  W.C.,  are  a>:ent< 
for  the  ScheclfL'r  indu<'tion  meter  for  alternating  currents,  for  which 
certain  ailvantages  are  claimed.  The  instrument  i.'t  iiivie  hv  the 
Diamond  Meter  •').,  of  I'eoria,  III.,  I '.S. A,  and  n'gUleri  Hmrd  of 
Trade  unit'.    The  arcnmpanying  illu'tration  is  from  a  n.'  >t  pamphlet 


t'SuvJ  by  Ibc  Imperial  Electric  Supplies  (I/,  i.),  an<l  thovs  the 
■i^heelTer  meter  with  ils  gU*-  front.  It  ii  fitted  with  a  jicrfi-.:ilr 
dust-proof  cover,  hiii«  bill  bearing',  and  the  movin;;  element  resp  ind« 
quitklv  (0  any  tuddcn  vatiili  m  of  load.  The  mMer  wei"h5  about 
1 1  lb.  ■ 

Siemens  and  Halske  Plant  and  Apparattts.— A  portrdi^  id 
sheets  of  .Siemens  and  llal-k.-  electric  pUut,  apparalu),  instrunieni*, 
and  acce.vori'^t  i:<  to  band,  and  includi  ^  a  large  nambrr  of  eicrllri.l 
dhHtiations.  Cipies  of  the  list  can  be  obtained  from  Me^fris. 
Siemens  and  llulKke,  A.U.,  Chiirlottcnburg,  Berlin. 

Eenrion  Carbons  —Mr.  I).  M  :Xaugbion,  7!),  Matk  tnnc.  I^nd-n. 
E.G.,  ba.'s  now  ready  lists  of  prices,  \c. ,  of  the  caibons  and  carb  .n 
briHIies  manufactured  by  M.  Fabiua  llenrion  at  bis  extensive  worki 
at  Nancy,  I-'nincc,  for  which  Mr.  McNaughton  is  lole  agent  in  ihi.* 
country.  The  paiticiilars  given  in  the  prmttil  matter  before  us  w.ll 
apptvl  tu  the  trade,  and  are  in  considerable  detiit.  A  lirge  selection 
of  "  I  iriphitic  "  carbon  brushes  arc  illui<tratcd. 

Dynamo  Sheets  and  Stampings.  In  a  note  last  wok  (page  59!>. 
wc  referred  to  the  agency  (..f  Mcssr".  <  Jeo.  Sohultz  ti  O.  for  Meaur. 
W.  (itlbcrtson  k  Co.  (Ltd.),  Pontat'latve.  Wo  are  asked  by  Ma>r^. 
Schultz  A;  Co.  to  state  that  they  icprescnt  Mcisrs.  (JdWrUan  \  C  <. 
only  for  armature  sheets  and  starupings,  and  not  for  other  gooil- 
(including  tin  plates  and  gilvaniiied  iron)  which  M^sfrs.  ( Mbertson 
manufacture. 
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Hifh-Speed  Endues.— >(r.  J.  Pulltr  I'hibbs,  M.I.E.E.,  who  is 
representative  fur  tht  H«ih.Spee<l  Engine  Cj,  of  Hsleinm,  re*dy 
ft  awriptive  price  list  oi  the  miuiafiirtarvf  of  the  lisTgiiin  Company. 

Exports  of  Electrical  Apparatus  and  MateiiaL— The  [ollowin» 

iltgirn  otiicial  p-irliciliir!  of  the  eximrt*  of  Britilh  m*ti'ilni:ture>i 
electrii.-Al  apimrdni!*  aii'i  itrntirn  il  (i-icl  i  liriR  telf^^ph  BU'i  trIcpUone 
wire  and  iii;itt-ri:i!,  but  not  iiiclmlint;  eli-itrirjil  ias'.riiinenu  or 
maciiinta,  which  are  not  scpariilciy  »|><xilied;  fr>jiu  I'cb.  li  to  Feb.  12, 
wMi  the  puirti  of  dotioAtioQ  :— 

^JWa»— Alnandrit,  £299  CiticluilLiig  £145  telegmiib  niru  :  Cai«  Town, 
£486;  Durlj«n. £588  ;  K.-t  f.-.i,,!::,  £8  ;  I'urt  KSfenliHli,  £17&.  Ar:,,n- 
<itK»— Bu«ui»  Ayren.  i.2,3Tl.  AuMr.i.'.ixia  i;ri«l.^Li)r,  i:2.S0  ;  Clirintcliuixsfa, 
ei7  ;  l.ninr«tr.n  jClOO  MnlliM„nu ,  £432  ;  Sydnej.  £309  :  WelliDgUio, 
£<M.  J  i.;r.  !  liii-^--,  i(hl5  t'l'viiph  cnWe).  /laruro— Skndnkan,  £20. 
JJritUk  (iuMin — Ikatnrmiii,  £41.  L'tylmi — (.'uJgmlxs  £120.  CAi/i— Uoca, 
<M&  Uino-iOuughM,  tm.  Xtrnmart-Ooft^^m,  £18  (l«ieKraph 
wire).  Oermanjf—BKmea,  £6&.  (iibraltar—vtt  t/retft—Tviea*,  £40 
{(cirgrsph  tnauriil).  y/o^Murf— K7uahiii^.  £18  :  R<^t.t«rll«lD,  £46  <  i<'1» 
Krepli  wire).  /A)»k7  A'oitj— £22.  /ni/ia — Himbay.  £116  ,  (  il  uIIa,  £1  ,^21 

including  £176  l<^lf««|>h  wire;.  A'aririi/— CbriitiiiDiA,  £133  (teli'Knr  h 
wiiv  .  .•>.(«*<),£ I. n2  (tel«5r»|>h  ciiMel.  .Siiui  — niiink"*,  £41.  Mr.n'.t 
ii;f///f»tf «« -  SingaiKire  £90.  Tiital  £10.174.  *«*ia«t  £55773  m  the 
ccirraipoDding  werk  UmI  ymr  (F<->i.  7  to  Kcb.  13  . 

XmporU  of  Electrical  Oooda  iato  the  United  Kingdom. - 
The  VMM  of  the  elMlrical  koo<U  and  app«rat«M  imparted  leto  thk 
taattry  dniac  Joatie^  wee  0M,S17,  agaiiiat  £U7,MS  to  Ih* 
pieoedliiV  maatb,  end  «a^lU  ia  Jumaj  uak  yeer. 

PATBMTRBCOm 


TktfilUmuiglUt  4>f  Apflifatumt  far  Palentt  and  Sptrificatiml  piMiAvl 
4et    Mm  rtmfiltd  for  Ilut  journal  by  Mcssai.  J.  C.  Ch^I'MaX  k  Co. 
Olartmrl  />atni<  i<$«eli^  ^ffli  <anw»y<ei>i,  RUX,/^  aAMeef 
•Ut  infonntitm  I'lt  flnwartjm  «M  AMKNla  Ammpml  end  SVidt  JfeWri 
eieyteeaeiiMi 

APPLICATIONS  FOB  PATENTS. 

Nam— fltcinnlfrafliljaiwct  ^ytptind'mu  are  mtt  Mm  tOjnUk  imptrtim 
ttetf  Ike  em^leme  o/  lAe  eomjilXc  ,f|e»(4BelMi.  A«  naiiw*  within 
pumMtm  4Hn  Htm  ^  mm wumitMut  9f  imHHUnM.  WkmaimgUli  ^i- 
jhttkm  anaeyeiifw  e|i)rfiwtftii,<iii  mkriik  U  t^frti, 

l)oermb«r  1,  1600. 

CIJI97.  Sn-'IHT*  R|>IH.>!I   t'KR    I,\     K\tllllC.t!CIAXR    DH.LA    IjlMFAIlt  Kko. 

CLRnirl  It  Co.  I.<um1.iii.  Impi  .vemeiits  roUling  to  clectiic 
incRodcwviii I  l  u  ipj  tm4  th*'  like.  'Iwite  »pplieil  fur  uiid«r  Catfnto, 
kr.,  .\ct,  1883,  ae?.  103,  June  16^  1900,  beiMg  ilate  «r  ai>|>lKntt' n 
ill  Italy.,! 

t>»e»Bi1ier  8^  19001 

2J,8J7.  a.  W.  T.t-iivi';  pATTKitsnx.     N'cwcMtIr  on-T) nr.    ImproTi  menU 

in  prc|':i;,  ini-nl  ■  Iwtririty  mctiTf. 
ai,e98>  c;.  It.  Haitkn.   L.nadfln.  An  epplSanoa  or  davine  for  obuinioi; 

dinrct  riortiieat  impelaie  or  eencnie  tnm  attcmeUig  deetri* 

21,85^  K.  H.,Tvi.Ku  au.1  .\.  n.  nAstueo.  l/wdeii.  InpreweiHi  in 

rlectri''  ltac»i<»!. 

21fiU.  .M.  Cant<ih  and  Thk  Vrhv,  llfiArx  n  TujinnAi'liK-  OK!<ltl.i>i:ii.\i  t 
>tn  Ues<  iiaANKTrii  ll*>Trxi:.  I>indoii.  Improvanenu  in  or 
relating  Mj  elwl ric»l  ciml>M:U  im  dettctlnn  ••lectriciil  dislui  baiicen, 
reeefoii^ekf  i.ric«l  Tilretiau  or  bko  luw. 

StjOSOL  Tw  ImrisH  TnowNOS'-Ilorjnxvif  ("<t.  (Ltb.V.  I^onJan.  Iiiiprove- 
menL*  in  rtncli  lc  m«tci  j.    i  K.  Thon«oD,  I'nileil  Sutei.  * 

21/Kl,  Tns  IJiiiTisn  TilMMsoN-HornTos  C'n.  (I.m.).  l.ondnn.  Imprtiv*- 
iT;rn»«  :n  riniir  llh     elecliic  liuo^tem.    '  K.  M.  llevrl^lt,  !'Mil<-il 

21,Uii2.  iiiK  UMTiiiii  Tiinusox-Hiii  ikTilic  Co.  (LtrX  Lxiodao.  Improve- 
menu  in  neUtodt  «t  aeeerhiK  polfpieoie  to  daatrie  Mohinea. 

(  If.  O.  Rciart,  UniUd  9ute&)* 

21,?:;0.  K.  1'  Mor  r.  H.  Uavkk.  Lciidcn.  Impio?ement«  in  ur 
rfl  iljii^  Vi  <rlrc(ric»t  RoTerning  or  MHilrolUnB  apjianitu*. 

21,8d6.  i..  H  I.AOimix,  jun.  LiOiido:i.  ImjirnvvmcntA  in  electrical  afirAge 
or  aimimulaloii. 

21,903.  F.  .(.  Ot<M\.  tinprirrd  means  of  buUliiig  the  innn- 

f;lAM  and  lowf  i'  carb'  ii  o(  an  eltelrie  arc  lempk* 
21,901.  F.  ,1.  fiiii:i  N.    I/)ndcin.   \n  amuifiemeDl  nf  elp;lrieal  rviiilaiKe 

fpf'^Ily  ..iaptcd  f.r  rloctric  arc  lamp-.* 
Df-  -inW  4.  1000. 

21,982,  I!.  K,  t-HiiiN  1!  n  1  X.  H.  Mkbox.  LiwpuoL  AutoaialieeJI.r 
controllin.:  '.iv  |  .^1  ac  whkh  el««tiie  timnuaro,  mo  (era,  and  tb<> 

Kke  ain<f  lie  driven. 
21,933.  caonpiax  A  On.  {laa.\  A.  f.  Vaaaum,  Mid  J«  vr.  Kwjlki, 
CMaufdH.  ImprovMnenta  in  alaetrte  arc  bmpi.* 

21  961.  r.  fliXTi.ixn.    I.oRiloo.    liew  or  luipr.ved  nelf  !«  ling  rlcctnV  fire 

alarm  .iiid  Mgnallini;  device. 
21,962.  H.   M'(i'mA;«.     London-     An    [nitin-,T«!   »r1i«iitcr  nr  V.riclit 

rt-KuUtot  ■n<l  cord  rcoriM  r  i  rcl  ■  -tiV  l-miy  .w.  \  liki- I'Ui  |.r.<.  ;. 
21,991.  W.  B.  <'i,svKi.ASD.    l.<iDilan.    Improvmenta  in  conneclicna  for 

<!lrclri<«]  <noducL«c».* 
SyHUX  W.  IS.  C(.ivita!rD.  Lendaik  An  fanetevetl  methud  «■(  cemeotiiic 

dMtriaaieMdMliM.* 


SrRCIFIOATlON'S  PUBLIRHED. 
Non. — AU  SpecificatioD*  can  now  be  obtalneil  at  the  aoitem  price  "4 
6di  Mfti 

1899. 

19,539.  HoPBBMMI  end  Talbot.  Automatic  electric  c'rruit  br»*li»rt  for 
autamntiarily  elniintr  the  circuit  after  breakinf;. 

23,316.  WwiiHT  ai>d  Mittal  I  i  k— i  i  Tin^T  (' i.  t.tn,).  i3lMinil|tie 
meters 

23,734.  Hnviixer.   Klacuie  lighting  or  hFAUnK  ar>f«t»tua. 
24  049.  WiMOir.  Intor^OBimo uoaxian  tek-|'liMie  natcuH. 
24,068.  ttem.  Heaiu  tar  eurylnK  olTlJie  gaaea  generated  in  elect  rolytic 
apparatua. 

24.175.  l>n;Ki»t'>s.    Eleclrii-«llv-fmp'lle.|  motor  CAr<. 

24,438.  TiiK  Bnmsri  Tii  m  ox-ll..i;<i«»  O).  (LmJ  (Holme*}.  Coin  eon. 

trol!-il  fl.v  trir  mi-trre  for  motora  or  thelilei 
24,451.  Lake  iiiruiint.   iitorn^a  liaUeiiM. 

a4.5t>7.  .'^mitta,  .Major,  SMftee  end  arewca.  C^trjlllniiitptraiaefer 
electric  lift*  and  other  HccUfe  maeUnw. 

fITOI.  S  i  MtNs  t!r.«.  A-   (V  (i.i„.)  and  HiitJ'iti.HoiisT.  M-inufartare 

nf  .ij  Qiiriiie  jleclric  eoiuluctiim. 
24.855.  <.arv»i.As   iicordieg  and  rt|iroiiiiciag  amungemcnt  tat  pfauiM- 

grAi  liM.  i^Aphr.plioMe  end  ether  madiiBei  far  leiettdadec  epeech 

and  I  lie  like. 

21, %0.  i  tvE-iw.  Method  of  producioi;  eleotn>d«a  fior  daBtrtoal  aenunv. 

liitinn. 

34,968.  JoNts.   PMoaa  far  the  imHlnetioa  «f  tharmo-etaettla  hiMeritt. 
OfBB.  Cmitkii.    Rtaotrla  drirtog  nMchenhme  tor  rmuH  m»Ahi<t« 
generally. 


COMPANIES'  MEBTINOS  AND  BBPOBTS. 


St  Jwnw'  aa«  Pill  IbU  DmMo  Li|ht  Go.  (LM.). 

Tlie  oTiUnary  general  meeting  of  Uiia  *  'ompany  waa  helrl  «m  TtteaiUy 
Mr.  KceTACR  J.  A.  llAt.p«>fR  preying. 

TUe  XAMAaRRaadSECkKTARV  CNr.  Frdhrie  .1.  Walker)  read  the 
II  >t<,  •  ean*«nfaq{  the  aNaUng,  aod  the  lepert  tod  eeeoonla  won  tehen 

n.-»  read. 

The  CHAIRMAX  Mid:  OeatianMS,  I  thmk  I  may  congratulala  the 
•haraholtlart  «n  the  {loirftiaa  of  the  Oompany  and  on  the  reaulta  that  have 
t«en  ariivnl  at  on  the  paat  yev'a  vork.    It  i>  pro|KKed  tfa»t  a  di«tril>u 
tion  amouiitioe  to  14|  prr  cent,  ahall  lie  made  nn  the  unlinary  aharri.,  tr, 

thnl  th"  i'i'.-ii!<nir!  will  fiAve  luwu  imunlained  aloailily  a'-  IhU  ^.ite  f  ir  the 
(m<'.,  ("Ui  v*ai -.  liijt  if  V'l  i  will  kindiv  cioaidcr  the  ii^iiiv' _\  <,ii  Ki::  «ee 
tliat  not  only  ban  tliii*  remit  Ikco  fairly  earned,  but  that  there  in  ererr 
loewn  to  aeliaiMte  that  it  can  and  will  be  miiotained.  We  hwr*  adiW^I  {■> 
our  terriee  during  the  iH..t  year  the  couivaleiit  of  81Ji97  8  c.p.  lamp*, 
making  a  total  ai  tiit  end  »f  the  year  of  lb6.347  8  c.p  lampe.  The  nornial 
rate  n(  iocreaur  a  thn*  pmrlii-Aliy  maintniiMd.  A«  hax  been  explaionl  to 
you  on  pi-evioaa  oocaainn*,  the  [lolicy  of  the  lUrectora  hu  been  lo  make 
re>;uUr  reduction!  in  llie  cluirgen  to  coQ>umers.  and  the  targe  redu<!- 
linn  made  some  two  year^  »i,'o  haa  alrea-Iy  borue  i;ood  frull,  for  the 
value  of  the  return  per  8  cp.  lamp,  which  fell  from  9h.  6,1.  in  1838  lo 
9'.  2d.  in  1899,  has  in  the  paat  year  riien  again  to  9<.  8d..  wlikh  prove, 
1  think,  that  (lie  ei'.rn  ammjMt  i.f  rl.ii:l,;,_i!y  ebnsuin-!  at  r.  1-jwer  pri  o 
will  mote  iJioii  inak'.*  -.ip  ti-tr  tlie  ii.rtj  tl  1.,-,,  in  -irrr-l  :ti  n-i.ii.i:!^  hucIi  rnluc- 
tiona.  Similarly,  llie  larger  output,  together  witli  the  better  economirK 
which  Are  from  year  tn  year  effected  in  our  method*,  have  roableil  w  in 
apite  of  the  larne  inc-reaM!  in  the  cut  of  c«aL  not  only  to  prBvi"Dt  an 
increase  in  the  coat  touaof  onmupply.  but  e»«n  toefTc  l  aamull  redutti.ir. 
Yliix.  vou  will  ^igrciv  i»  an  altogether  healthy  aign.  I  'nfortMoatrly  ihiaadraiK-t- 
in  the  pri'X  of  fuel  will  be  lelt  in  equal  mauurc  in  the  current  year,  (•  r 
nlthou^h  hand  to  mouth  suppliee  might  now  perliape  lie  obtitioed  it  .i 
lower  figure,  it  ie  oeceatiuy  for  thin  CumiiaDy,  having  impurtant  pul-liu 
reai^gnHHliliem  to  aabigeenl  the  eont'imity  ufita  (lud  eu{i|df  Iw  tcfular 
contract.  We  haNk  lea,  on  tlM  current  yeai'  to  fase  a  terjr  •ermia  aildi- 
tion  to  our  rvlcA  ;  in  fact,  an  increui--  in  ii^tuil  money  to  1. 9  pvd 
from  £2,^  to  £5,700.  la  vi>!W  of  tite  extra  cx|>«ndit«ire  on  theae  «»-  • 
ileniK.  it  liaa  licen  derldett  to  make  no  further  alteration  in  the  ch>i>;ri> 
fur  llie  present,  but  to  devote  the  >  uimit  yrar  ti  «treogthcniiig  and  cit. 
aulidatiog  oMr  rraouroee,  an>l  in  pvubing  oq  with  iho  impoitaol  citcrM  Ou* 
whiL'h  we  have  iu  hand,  au  that  afef7thiQg  may  bn  ready  to  undertake 
pronipllv  and  eflletcnlly  tli4  l.irgs  incii!aie  hi  livaineaa  which  wo 
confiitenily  anUci|.iite  y-'.   I  n  c<'!i*   t  i   w>.   These  eil>'ini'«»«, 

i»  you  are  awnre.  consi  '-  l(  i(.  w  rki  1  •«  u  jiroachiog  conipletiuu 
on  this  etatiou,  aod  of  the  new  tvorkt  of  the  Central  Kleolriii  !Sap|-ly 
(  V>.  at  (irore-road,  an<l  yon  will  en  doubt  like  to  heve  a  tew  par. 
ticiiUni  of  thtir.  tlx*  eiteaainn*  at  CAmahy.atreat  atatlon  will  he  fialihad 
;<nd  conipl'  to  in  ample  limi-  for  th'-  neat  winter'*  auiii'ly,  ami  cin«i»t  of  a 
hclimmI  cbimoey  abnfl.  a  Urge  Imiler-howe  awl  cii|»ii  rrojm,  ■•■•ith 
j  .ird  loj-  ixttiug,  workuhop*,  and  other  •■onvi-nifiiT-s  which  have  Iwa 
very  much  needed.  Tlio  whole  oi  the  lar(;r  il  k,r  «pnse  aliore  tliio 
ergine  and  huilcr-houaa  ia  pre(iucd  fur  tJie  |>!aat  to  he  u«(d  in  cm- 
aeotion  with  tlw  mtmSr  Iraat  the  (^intial  Compnejr.  Tkii  Company,  in 
oonjiinctioa  with  Ifce  weataitntter  Kleeiria  RMi>^y  Corpm-^tton,  takea 
.1  half  hhare  in  the  ('onitructj<,ii  aud  6|uipmi!0t  of  the  nn'k^  -if  tlie 
Central  Klectric  Supply  Co.  ul  drove. road,  wliich  will  be  euji  l  ji  !  for 
the  ^tvicc  of  the  l«<)  conip»nir.a  nfier  thiir  |ifeaeut  reaouroes  within 
ll.L'ir  rfa|K«  live  diKtrictn  have  been  e«bao«lod.  The  llrat  aection  of  the 
Muiki  ia  in  procc^a  of  er«ct>on,  and  nrrlert  have  tieen  placed  for 
rii^nea  and  lieilim  end  the  necearary  electric  plant,  •<•  that  emything 
may  b«  Sniahed  md  in  readhiaia  in  good  time  to  meet  the  requirai 
nMBte  of  the  two  ounpaniet.  Thaie  ie  neaaMiilj  on  thoM  worke  % 
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large  espeudiuirc  of  enpiLil,  wlii**!!  fiir  th<^  monim*.  citiii'it,  <if  £ouru, 
btvd  any  earning  t»Iup.  liJi  ih"  I  iliw.nu,  with  thi-:r  luWifter*,  turn 
premrcd  c«r«fut  Mtiinkt««,  »aij.  Jaokko^  »l  tlie  rosult?  alr^iuJf  obuineil 
mmg  tiM  put  year,  ba*«  every  cunBdcooe  that  Lli«  wbnit  icbenM  e*a 
Im  cutM  out  to  »  auccMafnl  wiib'^ut  |>reju<!ice  U>  (be  poaitioa  nf 
the  Comfiaoy  mA  if  iu  iihuvbolden.  md  tbtt,  wbeii  it  baa  b«fii  com 

C>d,  •.in"  iiiii.  1..-9  be  in  a  noaltina,  uol  only  to  uiidvrtake  •11 
iueaa  tbat  inay  ite  brought  to  tliem,  but  t<>  continue  their  ^licy  of 
•  eheaj)  Mrtioe  to  their  conauroem  and  a  »t/r  and  iteadf  immi  to 
the  •bmboUefw.  During  the  year  £160.000  of  3^  ptr  auM.  dabenUra 
•tadc  «n  fmmi  tt  M  Mr  Mnt,  and  fatly  *a Wribcd.  Hie  aiuuunt  am] 
•zpeMM  bat*  bean  dabhad  to  ovital  rewrve  in  the  namr  way  aa  the 
prrtniuma  <m  preriotin  ii*ur>.  Th»  T«ei«ti n  of  *  fnrfin  r  i»nifi  nf  capital 
tocarry  out  tha  ^'hemc  w;ii;h  I  l.avc  alre^vly  djlailtd  to  jii  i  will  hare  to 
be  faced  before  looe,  and  I  oe«d  bardly  ear  that  thia  matter  will  roccirethe 
iMMtMiitfiil  ooBiidiBiitieB  M  tha  haadt'U  thi  Bawd.  The  quaatiira  of 
tlM  intamt  atupcMa  fund  raqotrea  a  KtUa  •ifdMatloa  beyond  what 
ia  coutaiuej  in  pantgtapb  6  o(  the  t«|xirt.  Thla  Compaoy  Aod  the  West- 
miiMtcr  Company'  have  made  lar)(e  ndraat-'ea  to  tlie  Oetitral,  on  which, 
luvl  tliry  been  obtained  by  wny  ti/t  loam  fnitn  banker*,  inti-reat  would,  of 
ommr,  bnvir  been  paid.  In  the  view  of  the  lljanl  »nd  the  Comiianj'* 
auditora,  the  "ante  charge  to  tbr-  Central  (.'•  nipany  ahould  b«  made  on 
tbeee  loan«.  The  audit>«r  »f  tbe  lloard  of  Trade,  on  the  other  bitmi, 
ivgania  the  charge  a«  rather  in  the  nature  of  a  dividend,  and  thrrrforc 
not  ]-«ij"iW<'  rill  Iht*  'Voir*!  ('am|>ioy  i«  at  w-'k  and  '.;viKriL'  iirnfiU 
V<  ur  ii._*r.l  iLs-<>nl  f-"-u  ttiia  view;  but  aa  tti»  <-'"iii_;^>uy  i<  i  iciirn-c 
eu'juga  uol  t<i  nK^uire  to  Eoatch  at  inimeiliaK^  proBta,  And  a>  wc  hw  all 
•nxi<<ua  ilikt  tkaM^MMM  not  be  on  our  aeeottn**  a  aingle  item  opeo  to 
queiil'iu.  we  Mtk  It  dii&aUc  that  all  tfaia  {ntareat,  aoiouniias  fa  1839  it 
iiJSBZ.  S*.  gj.,  and  iaercMed  during  1900  tn  UMi.  11a.  2<l ,  ahould  be 
tat  tiMc  till  the  time  comes  when  mir  ri^ht  tn  drU  with  it  will  be  udi|u». 
tinned.  I  havr,  in  rondoiinn,  t>  cxvreM  the  groat  re^rrv  of  Mr.  Marl 
biirougii  I'rj  r  tint  hr.  s  >l^abll^  to  be  prescot  to  day.  \  »h'  rl.  Un-r 
ago  be  fnuod  It  nercaaary  fi  g»  to  .South  America  on  bu«iiiew,  but  he  wiki 
tia  bank  woa,  and  will  then  return  ta  Ua  dutiw  oa  tha  Board.  I  now 
move  tht  sdo|itio«  of  the  rvpnrt  and  acooonta,  and  tha  {ttyment  of  th<- 
tlivideiidx  the'fin  >et  out  an<l  iMinuK. 

Mr.  WAI.TKH  LKAK  (Vice-Cliairnim) :  I  be«  to  atcoiHl  that. 
Mr.  C  R  FKV  <uid  he  thnuKht  Uic  atvounta  Kbowed  that  the  |iolicy 
inaugurated  by  the  R>«nl  two  yiMrn  ago,  ami  to  which  aome  of  the 
aharfbnldem  ubjocted,  wiu  wroog  and  haul  led  lo  bad  Cnaooe.  The 
Chairninn  IhuI  drawn  nn  uttention  t<>  the  natpivftlai 

Mr.  C,  R.  I'O.'^TK.R  aaknl  in  nliat  rt'laliMltkaIUlHallChHgaqr«tn«d 
lo  the  l^Vnlnvl  KIwtnV  Supp'r  Ox  l.-.^t'. 

TheCIIAiKM  AN  i  Tl..'  >>:°il.inl  KI»:tnaaap|ll]rOa.ai«  tiMtlMlainier- 
•ud  tbii  Company  are  part  abareholders. 
Hlv  FRTt  wbo ara tiia  INKctoiw  of  the  Ontral  i^upply  Oocaptajt 
Tha  CHAIRMAW  :  b  Krarcoce  tn  the  net  fri>fiu,  I  ctnoot  agree  witli 
Hr.  Vtft  i  WloeftaiD  tbat  the  (ml  icy  we  ura  pursuing  ia  tlx*  right  i«ne, 
nd  liUI,  la'the  enid,  lead  to  your  gottiug  a  larger  return  on  your 
tsapitnt.  Mr.  Freeman  han  luVrA  abt  iit  '"re  nvii  aupply  and  the  probable 
mcreu'c  ol  rry^-.w.r  frum  thr^  tmw  w  rU.  1  atrnot  anawer  the  aecond  quea- 
liou  bacBUM  I  ditlike  atnting  my  aoticipaituna  aji  to  profit*,  but  ia  reference 
to  aeil  I  nf  aav  tha^  a»  tba  tima  ol  tha  tMcaat  eiiiis  than  mi  a 
aoBtHiataBtarMl  Iota  (rem  OabdMr  lat  ta  laUaaaHMr— «aa  aoailnet  nina 
through  to  then,  Va  •aNo1d||ad  f>  maka  that  ewtnat  t«  git  tiM  aoal  at 
all  Some  componlM  Mhd  t»  fit  and  and  bad  h^anMlaiM  affHid  (or 

against  fhm. 

Mr.  I.l'.VK  Tlie  Central  i^liv-tn,  Surply  '  .  n  ^  rcrnod  by  a  jiriot 
U-wrd.  tbr««  Ouectiora  from  each  car.ipany— lbi«  Cumfaay  and  »h<!  Wcat- 
minater  Car]>amioD-  ^with  Mr.  Kuataoe  I'alfour  aa  Chairman. 

1'he  reeoluiion  wat  then  eanied. 

The  retiring  Dii'ectom,  Maura.  Waltar  I/«af  ami  Bannatt  FiUih,  ware 
th<  1   c  i  lx'ied.  and  Moini,  |>Mtt»,  V*ntt*,  llrtflilba  k  Ca.  were  iv^ 

»li£oiriteil  aK  autUtom. 

Tba  CH.URMAK  i  That  oondudaa  the  buainaea  of  ibe  general  meeting, 
'  but  thm  il  juat  not  matl«r  bafot*  wa  pa«<  to  <>ar  aiiecial  meeting,    i  did 
got  My,  in  niy  original  remark*,  anything  about  our  staff,    N»ba<ly  know* 
lietter  than  I  du,  uxi  the  other  Directors,  wlitt  a  migniflctciit  xttfT  it  i^, 
and  how  aiilendidly  every  memVr  .if  il  .la  l  wiili  irhat  extreme 

cnn^:iaDtioue  care  they  look  afL«r  yui  iiiUrurti.  I  propoa*  a  Vote  of 
tlumka  to  Mr.  Walker,  Mr.  Dobaon  aixl  tlie  real  of  the  atiaS 

Mr.  FRY !  It  wMiAfin  ma  ntiMb  rkawtrt,  if  I  am  ba  allowed,  to 
aeiMMl  tbattnotiaa.  Wben  aiia  eooaidira  what  oiv  ilaff  Im  dvine,  e<]>e 
uially  tlia  eDKinoeriug  ataff,  I  think  we  mu>t  all  feel  grateful  lo  them.  We 
are  greatly  intlebted  to  Mr.  I>jb«nn  for  hi*  nianagem'dit  of  tbat  cyateni 
wfiK'S  h«-  Ha*  alwaya  a<lvMAtad,  I  refer  to  what  i»  ti  'n'ifilj'  kn  swn  aa 
t;ie  l.uv  {irtaiur*  »y»tcm,  becauae  if  wo  had  ni'iptc  ,  ihv  hi»'h  [  rfwurr 
•yatam  I  think  we  ibould  D<>t  be  in  anything  bkc  iise  lauiu  ualitlactory 
ataia  that  wa  are  to-di^.  I  br^'  to  aacoud  tba  pi  j|>o*itinn. 

Til*  iviolDtiMi  waa  earried . 

.\u  eitrsofltna-y  jfpm-rt?  mf-i-tinK  wua  then  bcl "  l.ii  '.  (  I'llil'i 

amendui'M:*^  .d  th-  Ar",ir.i-:H  .  i  .\-i<i>oiati^Mi,  to  Itriuij  Tin m  itii  .  with 
the  nrw  I  ■  !"■("  All.  W(.!rr  .i|  ij.r  ii.d  til.:'  ]'l         1 11)  L,'-'  I'^r  niii;iit  i'd. 


KftBuagton  and  KnijhUbrid^e  fileotrle  LigbUjij 
Oo.  (Ltd.). 

The  onliiuuy  general  meeting  of  ihi>  gi>m|»ny  wa*  held  na  Wciliieaday, 
under  the  preaidency  uf  Mr.  tinAXViu  I!  K.  ItTUKX. 

The  SKCRKT.KRY  (Mr.  K,  S,  I  tskinel  read  the  lotice  calling  the 
meetiuK,  and  the  rejwrt  of  the  I  lii    ;  t  j  waa  taken  aa  read. 

the  CilAIUMAN,  aaid  '.  lieutiemen,  I  thinlT it  i*  •tttufaoloty  (bat  wa'ore 
aU«  ta  yiir  jrmi  a  geod  dieidiiMl  a(  U  mt  «Mt.,  and  to  cany 
taraaid  tha  aabalaaiiial  am  of  M»7U.    At  tha  atoM  tina  I  mut 


aay  that  it  aaemed  to  me  nl  firat  aigtit  lj>al  U14  aocuuuu  were  not 
altoigetfaer  9atiafaclar>'.  It  appeared  to  me  that  the  es|Mn»i!*  were  exoei- 
-lira  compared  to  Ibe  loLTeaafil  amount  of  eli'ctri<3ity  t^Mt  na  had  aold  ;  bat 
on  looking  into  the  aLXwuDle  you  will  find  tliU  a  much  larger  aum  hva 
been  ]»ld  for  cnal.  In  fact,  and  ba«  cod  ua  aomothiDg  like  £2,000 
n.i'n-  yrar  :li-iii  it  ooat  u*  the  year  before;  aal  in  th»  final 

tlirri'  ir.'  iiiKu  nf  lut  vi';\r  Uie  weatbci  in  LmhI  j:i  KIM  uiiusKHily., 
lig|it  and  free  from  fogi,  and,  tharefore,  we  aold  Kmcthing  lika 
n;iD0O  iHa  at  aiaatriri^tbaa  bi  tha  aoRoifaadhw  thiia  oaontlia 
of  tba  pravfooa  year.  Tba  ligbtlnK  of  Tumnm  and  aihspi  iMa  In. 
croued  io  numl^r^  diiHnjr  t'li  yi.i'-  "y  21fl,  while  the  number  ol 
lampa  ha*  iiicrerii^l  liy  Ifj/iVi.  i'jruif  tli?'  yrar  the  electricity  -'jhi 
ami«iiittd  I'l  2,fi30'35i  unite  a«  against  f><'inK 'xn  tn- 

'Ttj.i^e  Li(  a';.-]ut  lty:>,000  ;  but  at  the  a\rn'-  'tcu''  lUfrr  ivri  n  vrry  l.ir^re 
iucreaae—n  diaproportionate  iocrcMe— in  the  oo«t  of  produeinK  that 
amount  n{  ataetita^.  It  oont  £37,336  liat  jttr,  aa  i^unat  ttijUA 
the  year  b«'ai«,  bwt  that  ii  ahown  at  onea  la  tha  price  of  coat,  tha  coat 
of  which  laat  year  wan  t'S  603,  wher*s«  it  waj  only  £6,658  in  t!>»  veir 
before.  With  respect  t  1  ilio  n!:i*wul  * .  ; u:u,  we  have  put  t«  it  594. 
The  eatimated  de|iredaiii>i>  during  the  jear  ia  £13,762,  but  tha  amount 
actually  apeot  on  renewal*  and  re|iain  wo*  £6,167,  leaving  the  aum  of 
£7,594,  wliich  liai  aocrueil  t<>  that  aocvunt,  making  £37,974  alaodinR  in 
the  credit  of  the  rani.'wa]  account.  The  capita^  h v  i.**rn  inrr.^is,si  durnijj 
the  year  by  the  auni  of  £16,565  by  (he  iaene  h  ]•»;  -^^nl  wr  .nd  j  rcfcr- 
rnre  tli^rrs,  -n  rnim'ng  the  amount  from  £33.435  to  £60,000.  Thf»w 
r-l'.arm  irri .  issuiil  ,«t  a  premium  of  £1,656,  which  liaa  been  written  o9 
agsinat  the  K  eoaii^gtoa  tkiwt  aoooUBt,  which  wa*  ratbar  a  "  dead ' '  aMoaoL. 
At  tha  laaM  linw  tha.MH  at  ABI^  «W«h  waa  a  UodaC  -  ■iadlkU'' t^M 
i«««i««d  in  tha  Bettlemeot  with  Mr.  Lane-Fnx.  haa  beta  tabm  to  liia 

credit  id  llie  inaina  m  r-'Ui  l.  Wi'b  rv9)«'cl  t->  the  ni  w  geiinalioK  utatlon 
v\hi..h  liaa  l»«n  c-»untru  ii--i  d;  i. junction  with  the  Nulliog  Hill  Klei'tric 
r. lidding  < 'o.  ^Lt4l-\  1  airt  Happy  t,>  aay  that  it  is  <|uitr  ap]miarhiiig  coai- 
]  !•  "11.  Wc  have  alimdy  iTccivrd  n  lortain  aiiinunt  of  elcoiricity  from  it. 
and  we  ex)>rci  iliat  in  i%o  montlkK  it  will  l«  in  full  working  or>l«r.  The 
i-npiial  Imo  Iwvd  fiiviial  for  that  bf  thcMHiaaf  4paroMt>dal«ntim«tocfc 
giiiirantpnl  joiiitly  by  the  two  compaiiiea.  and  with  a  ainking  tteid  ovwr 
:'iU  vfurs  f  ir  nhi  h  it  hs'  tn  re-i  I'p  to  the  i-iil  ol  "he  yenr  £84.479  ha  I 
:-en  t  iln)  U|i  ■\;X  tlie  £li>3.000  which  haa  Iwen  »yndi>-ate,l.  We 
aiilictftiite  vorif  gtrat,  reaulia  from  thia  new  generating,'  iitutiun  wHi-n  it  i> 
ill  full  Working  order,  botli  in  t  onNX'iiicnoc  and  aUn  in  the  oi«l  uf  pro 
duciug  eleilricity.  Iiuring  tliK  year  wc  have  rreated  »  new  tranjifortner 
atat'oit,  intending  to  dixvonlinue  the  one  in  (jueenV-larrkcc  mcw*.  Tt>e 
Tba  new  atatton  ta  at  the  Hnrk  of  the  Allien  Hall,  and  ia  in  every 
respect  coovcni«d,  tvi"1I  f  .u-i  l    nil  •"*.!!  p  Tliat  i-  fini«hod. 

■iV  "h  r  apect  till*  Il<*w  rlj  it.il  huii- jrVt>;?il  II.'  til  '  -I  'll'  111.'.. I'LTa  I', 
tlte  amount  of  £30,000,  thiit  bring*  our  onliiiaiy  aliare  citpilal  up 
to  £106^10001  Wa  eipaat  teiy  Khonly  in  get  a  quotation  from  tb<- 
Stock  Euhange.  wbieli  will,  no  di>iilii,'fiicniti»te  tite  stale  and  pr^l-ably 
iiicreaiir  lUc  y^-j.^*  of  -.ttr  Miarc*.  1  do  not  ko<iw  thiit  tltere  i«  anytlliof 
id»a  I  biive  t  1  -  r.  l  it  I  -liull  be  very  hnppv  to  noawpr  anr  tjneationn. 

Sir  F.  ,1.  BK.\MWKI.I.,  HarU,  F.K.S-,  irV.  aiic  ^  tire  inlitim,  i»hi.li  w« 
carrietl  uuanimaualy  without  diacaiaaion. 

The  CUAIKUAN  afterwards  propoaeil  a  rcuilutioD  approving  the 
mrnaat  at  tha  interim  dividend  «l  6  Mr  cant,  tot  tha  balf-jaar  anded 
Jiina  SO  last,  and  tba  pviaaDi,anMd  anar  the  Mth  fait.e'a  tarthar 
ilivideiid  of  6  per  cent,  tor  the  kaU-year  andad  Oac  St  luL 

.Sirt'HAHLKSOKANT,  K.C.8J,  wNadiil  tha  tmlataoa.  whaih  wm 

carried  unaniinounly. 

The  retiring  Duvolora.  Mr.  A.  S.  II  dim  4n,l  Sir  F.  J.  Itramwcll.  were 
re  elected,  an  ware  ji'*o  lbs  audituris  Mew*.  I'ltce,  Waietboima  X  Co. 

A  Tot*  of  Ihanka  ta  tha  Chairmw  ««l  Dif«etM»  w«i  allcrmid*  p»Mad, 
and  the  pmoiadins*  teroileaiel. 

Central  London  B^lway  Co. 

The  eleventh  ordinnry  general  meeting  of  tliia  cjni|iaBy  *ai  hdA  en 
Weiliicaday,  under  tbe  pnwileocy  of  .Sir  Ml.M<y  OaKUT. 

The  CHAiRMAK.  in  annng  U>e  adoptit>n  of  the  report,  alatcd  that 
the  nuuiticr  of  riiKelMUIan  hiul  iucreaaed  during  tbe  half-year  from  ZOOH 
to  2,381.  After  a  sympatSetir  rcf  n  n  e  t  the  denth  ol  Her  late  M«ir«ty, 
•nd  reminding  the  ahareho!iii-r<  -Imi  tiii!  King,  wben  Prince  nf  Walo, 
opened  Ihe'u  rnilway.  the  chairniau  >tauxt  that  the  capital  expeniittira 
during  the  half  reir  had  been  £168,000,  of  which  £127.000  waa  i«id  Co 
the  conlraetffr*.  the  Inlance  having  been  expended  as  *uudr>~  worka 
enabling  them  to  conduct  the  aervice  better.  With  iafenaee  Iai  thepr.n 
greaa  of  the  company,  at  the  time  of  thair  Imt  maotbf  the  line  had  only 
been  or-n  ;t  ff  w  ^ifs,  llier  S>«gan  with  cnrryitig  an  average  of  80,000 
pajneii^Ti  ^  u  d.iv  l  ut  up  t  tin*  end  of  I'ecember  the  number  rirrinl 
averaged  lOI.OOO  daily,  iDcluding  tjuiidayf,  and  for  tlta  jiait  month  tin 
daily  average  hail  faeea  VOBfiBOi  A  wr  tetwrrmUlnwi  had  oeearrad 
oaing  to  faflorea  of  wima  amill  pertioaa  o(  tba  ehetrical  nuchinery, 
but  Ute  traffic  Iiad  only  be«n  momentarily  interrupted,  and  n-'>  rvnl 
inconvenience  had  been  caused  to  the  public  Tbe  dircit<  1  1  weie 
gaining  cxfierienre  every  day  in  th«  m  uinijrrnctit  'f  the  line.  He  hail 
no  dnu  lit  til 'It  rtifv  w'lijM  'nriiiuu^  ti.  a'-tri^-''.  \n  ini'i'^iaiog  number  of 
p»<>eiigcri  from  whom  vciy  few  coiupiaiul*  were  i«c«>ved.  Il<'  had  liltio 
doubt  that  thqr  weMldbaahlatooiaketbefarttiriertaking— a;  tbry  hiteoded 
at  tlieatart— a  model  for  all  fatnra  ondergraand  railway*.  During  tbe 
Ave  mouths' working  tlie  number  nf  fi^M-nfrrn  rairrif.l  U  <■;)  ihrajt 
15.000,000,  of  whom  rather  leaa  tljan  1,ciiX).OL0  ivnrr  .:.rl.:m-n  win-  .kcd 
before  half -riiwt  si^vmi  In  the  morning,  and  wbo  mviv  airi  ncil  al  «  return 
fareof  2il.  I  l.i- 11  niii.  I.titnmi*iatiun.«aiid forcompantively  abort  di/,taoc«a 
was  etaadily  in«rea«in|^  and  what  tb^  caUc^  their  daily  tr^Sc.  thai  wa*, 
ihiir OafRd-atnat or ahonnag tnlBc^  «m IhriviMadMinldra  Wag 
iBURuitad,  hi  httt  by  tudnoaxaUa  matbir.   Tbe  an^  piinti  thaot 
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which  llu!  lir«^:Lo>^  hdil  be«u  iu  J^ubt  mm  i*'iog  ^radiwlly  citainsd 
u]>.  At  oirUta  time*  m  Uie  luuniiag  had  crftiiiuK  mioy  <>f  their  traiiw 
were  too  eromlol,  but  orerlaailing  uuder  ^ircMot  wraugMDCDto  mi 
u  iiAvoidablr.  The  inntwger  »od  niMy  nf  (lie  directon  l»d  be«u  to  Pkria  to 
ftee  the  working  of  I  ti«  unHcrgmund  rulw*;  tfaerr,  cii'l  they  fouii<l  that 
It  luul  be«u  coniitruetrd  with  •  loop  at  CKb  ctid  of  it,  which  enabled 
tlie  Ir.iiiii  lo  I'l!  n)!i  n-uij.1  i-  DtiDU'rU'lv,     Hurh    n  nt  STjriilKTtl'i 

liunh  wutiia  voK'.  ouly  V«cwp>u  £50,000  aini  £60.000.  Luf.  iu  the  City 
the  eiiet  would  be  far  ntore  eerioua— about  £400,000.  NeTerUicI«e>,  the 
dite«t*>>«  were  tatitlled  that  ikm  (Mpi^wnU  l^iid  lir  th*  MMtaor 
irr  tlMadtlitfottal  traffic  the^  wsuU  oMilm  If  thif  aoBStnietad  •  Ittop  b  (M 
Citgr  Md  prorUed  mi  additional  al&tioB  at  Lirerpuol-ttreet,  and,  acting 
under  tb*  »Atiee-  of  the  eoKtueert,  a  Mil  had  been  depoaited  in  Pftrliament 
•tkiog  for  powr  to  pmwtntrl  the  Inofie  nieoliooecl.  Th*  •/Tr««  receipts  of 
tlie  comperiT  f<  r  tfie  (imt  rr.rintli«  hjul  aDno&ted  <  j  illB.OCO.  iuJ  their 
eamingi  per  train-mile  bad  hwin  4a.  10(d.  Cuni|«riDK  tliui  wilU  Uie 
KTcmie  «iroiiip  «(  otbrr  rimilir  lailmgr**  fxy 'm*^  ^^'J  '°  * 
«ef7  ariUbtiiOiT  poettioii  iodnd,  nming  mor*  p«r  paiinger  ai>d  cuniiiler- 
lAAy  mate  per  train  mr!c  than  any  ^ther  el^clric  railway  ol  which  thry  hod 
lieen  able  Iu  obtuiu  infurujaiion.  l>.e  ri;«!aditure  waa  more  ttiaii  tliey 
hail  ho|ied  it  wtHild  b«,  liut  in  tlie  Uni  two  or  three  monthe,  until  the  lioa 
WM  frot  into  KfNid  workiux  order,  they  bad  made  the  iiueiCioa  of  expeiji^ 
miboriliiMkt*  to  tliat  of  efBciiiicy.  They  belleTcd  that  every  half-year  an 
improrement  would  !«  Men  in  regard  to  the  coat  ol  wotking.  In  the  one 
item  of  roal  be  br!it^t^<H  Ihry  were  espeiidiDj;  £200  a  weak  ui<i9«  than  they 
woulil  have -0  ffiCDil  uiiHcr  inrii.ul  rnti  nUriiH.  riit!i»r  t!i<!  eii'eutji«lanc«" 
staled.  h"jw'C\<t.  flicv  1  ,1  ;  rrftlly  r.^Ti.rvl  jl  Hiviclrnil  uf      per  Lfrit-,  frir  Ilje 

five  munlha,  but  ibey  would  be  oUigid  to  declare  only  2^  per  cent,  aa  they 
bad  no  power  to  pay  tUa  hiU-ftm  mag  Itatttar  fatamt  ant  af  cafitaL 

Tbej  would  probably  at  •  flMim  data  AeoaiBiaad  tba  ibirtlMUNr*  to 

niiaeiit  to  the  MlabUahment  of  a  fuud  to  meet  deinrociation  inateaid  if 
•etting  uaide  iin  amount  each  half-year  fur  renewaU. 

In  thodi»i««i  in  «lsuh  fdiu'ved  #i"t^al  ahardioldera  ittfii  x«rt,  sttcii 
(ion  being  rhii't'.}' <lnii>ti       Uu'  i]ui-T<lJan  of  foren,  aome      the  a{i«i>k?rB 
eupportiiig  an  iiurtMr,  while  othera  regivded  the  prateut  HyUam  ot  j.  uu.i- 
foiiB  hra  aa  bc«(  to  tlia  intanata  «l  tha  conpaair. 

Hia  CH AIRMAIL  n^M,  tad  ctottd  that  the  deri»ion  of  the  direct.ira 
(<(  fhs.'fe  »  unifr^rm  far"  wsn  only  nrrirtJ  at  after  full  oonaideration  ;  but 
lli-'v  wet  i1'j\e  [Kju  lioe  \n  ic^ml  "o  this  question,  and  if  they  alwMild 
find  that  tiie  iuea  were  not  remuncrat  ive.  tbey  woold  hare  no  boaitation 
in  alterioK  them.  Hie  Uw  auita  alluded  to  had  reftrence  to  queatiooa  of 
daiDOge  allefed  to  have  been  cauaed  daring  oooatnictioti,  but  »aj  oooipaD- 
MtkB  thai  atkbt  have  to  be  |iald  on  thia  acoiNI>t  «aaM  IkU  oi  ika  cm- 
tiacUn  i  IMr  Aid  the  dircclora  believa  that  tlMN  waa  anf  lUiditf  on  the 
cnmpany  iu  regard  to  ihs  ijur'tiim  of  Tibntttoii. 

I'herriKirt  waa  adoptr  i,  :irii  r<  uthitioDK  wereafterwardu  paaatJ  declai  iii); 
the  di«id«iid  rtcammenc  cd,  approving  (be  bill  reteriad  tO|  and  audioriaiug 
Uw  acBwwwB  of  tha  afaaraa  iota  captal  iteok. 

National  Telephone  Co.  (Ltd.) 

The  report  of  the  dlrmtora  for  the  half-year  to  Dtc.  31  ia  inaued,  and 
•tatca  Ihat  tite  Inorme  for  the  half-year  amuonted  to  £732,003.  4e.  Id., 
rouipareil  with  £663,523.  la.  Ud.  for  the  correspuudlDg  paiiwl  of  1890. 
The  wurkinfc  eipentra  amnnnl'il  tu  £404,6^  16a.,  ooiupai'nl  with 
£350,308.  ]4a.  5d.,  ll^r  nrt.  rr>ull  after  dcducling  the  Font  Oflloe 
riivall?"  aninuiifing  to  £71.b09  2",  S-?.!  t>rit)i:  a  nrnfit  l-iJunee  'jf 
£l55,fl3l.  5>.  ri.rn]>-.rdi  with  iWO.OaJ.  1'^  M.  Lr  lha  D««iiib«r 

bolt-year  of  1899.  The  icntala  rarried  forward  for  uneziriroi  terma  of 
•tmJLm  Tnntnmti  amiiiiit  to  jHfitfiJiflft  7d,  iiiHiiiiatnl  witli  flWljWft 
6i.M.  0«tofl)MafallrfiiatialMNaor«aM^.tftbt1wliaarinaM 
the  payment  of  a  dividend  at  the  rate  of  6  per  oont.  per  annum  (leaa  tax) 
<«  the  firat  and  aecond  preference,  6  per  cent,  per  aoouoi  {Itfe  taxi  on 
Iba  third  laefer^iiee,  and  6  per  cent,  per  ainiuiu  ileaa  tax  i  on  the  t«r<!!iisry 
aharea.    £65.CC0  i<  tranaferred  to  rrrerTL-  ;  £5.697.  19a.  mrieJ  fLirniiiti. 

£468,548.  Si.  lOd.  haa  b«en  expended  uo  capital  account  during  the  Unli. 
)ear  in  the  erection  of  11,794  addiliuaal  exchange  and  priMta  llaea,  and  in 
the  eonatnietiun  of  andrnground  line*. 

In  reviewing  the  ]  rr.jjTr«j.  :>f  Uio  tnis-inrtJi  l.turin^-  lVi«  ll»lf-yrjir.  M  wpU 
iia  that  of  the  ei.'.irr  jfur  1^-00.  >^^vr.rA]  iT.ipt'iUiit  cxr.i^idcrati'n*  prr.^rrjt 
tlirniHelvra,  lo  the  year,  83,490  additional  ei.£iuii:<(<  tck)  {isivikta  lines 
have  l««n  ertotad — a  largir  a  umber  than  in  any  previous  jm,T.  Of  thtae, 
16,776  have  beeo  for  aabaoribatatu  tba  maaaage  tmta  ay  stem — pacing  a  low 
ililiu\l  charge  in  reapant  of  tt*eoife  ol  iaataUatioD,  and  au  additiooal  Id. 
fiir  aach  call  iiMde.  So  Ihr  aa  thk  ejperlmgiit  haa  gi<ue,  it  haa  had  the 
<Blx't  of  ledunns  !!ce  aTrraf;e  r«wipt  p»'r  eiiV*cil1";r  -ut  .\;iy  com- 
luanKunte  reiliitiii  u  in  ibi-  «t»rliu);,-  «x(*ijse«.  Imlei-l,  tUu  w.^rking 
exproacs.  In  the  •  bole,  have  cuuaideruUy  iucreuaed,  owing  largely  lo  as 
amiffthBally  heovr  iwilay  In wpalriag  d—ma  aawwd  ty  tbtuiomtmm 
Id  Iha  aarty  raft  of  ilw  yaar. 

The  report  proomla :  "  The  eflurt  to  popalariie  the  te1e|ihone  may  poa- 
fII.It  ju>tify  the  iii«»age  ?a(c  baeineaa  when  itliae  lieoD  further  developed. 
Miki  »l.'de  iot»r»»t  rn  lar^vi  otpital  expenditure  involved  at  '  ni"- 
accrue*,  and  trn'i>  t  i  riiminir-h  tlic  l«lanoe  available  for  dividend.  Tin: 
pclicy  of  thecoiDpuiiy  iij  tL'  hco  i  f  ptaaiUe  coupetitiuu  niuat,  howivci . 
ha  to  maintain  the  elTort  to  attract  new  aub'cribera  and  increaae  aa  fiir  aa 
|)neticable  the  uuivenality and  efficiency  of  ita  aervtoee.  Thf^e  nasona, 
atiiimgat  othcra,  have  weighed  with  the  board  in  thedeciaiou  la  rfL-  uu^ei.il 
the  t«}n>en(  of  a  dividend  for  the  poat  half  -year  at  the  rnt«  uf  .'i  per  cejit. 
per  annum,  ao  aa  to  enable  h  re&BMiiaUy  laitte  xaro  to  be  cartii^  toiiitirrvv. 

At  the  aharehoiden'  tMaUag  oa  Tinmidtgr,  Keh.  21,  reaDlutiwia  will  be 
{vopoaed  aotboriiipg  the  dtrecton  lo  eonmt  (bo  560,000  fully-paid 
icdmary  aharea  and  10,000  of  the  mdlMMd  Otdfaioryaharca  c,  when  the  aaoio 
•hall  have  bc«o  iaaued  and  fully  |tid)  iato  aaa4hird  pnferred  and 
Mmtd  itock,  tha  praftnad  otaek  toonf  »la>4  ao»<V09l»tiv«  dMdaad 


at  tlie  rat*  *A  6  i*er  ceut.  |«cr  fciitiuin,  aiid,  in  the  itveut  uf  thi-  wioding-upof 
tba  eonipany  to  rwik  for  rrpaymrtit  nf  lapitAl,  together  vrith  a  bmiua  of 
5  per  cent  in  prri«rity  to  the  di-rnred  dt'vk.  The  deferred  atork  to  eoofer 
a  right  to  tlie  aur]>lna  profit*,  und,  in  th<;  ovnnt  of  a  wiodiOh'-up,  to  tha 
aarpluf  aaaata  of  the  compa-  y,  to  whii  li  the  holdera  of  tha  ordinary  ilwrat 
would,  bat  for  thia  oonveraico.  have  ln^n  entitled.  And,  further,  that  the 
I.umJ  ftiatt  1x1  aulhuriaed  tu  iniui'  ZCO.OOO  ;)f  the  anioaued  iiriliiuirT  «Vjir»» 
a«  jji-efcrreij  «bar«,  ranViug  wicli  the  preferred  atook  referred  l.;  in  the  tnat 
reeoltttion,  and  to  omivart  the  aharea  au  iokuod,  when  fully  paid,  into 


It  laailao  pnfKKed  to  modify  the  articlee  of  oeaacaatioii  to  that,  ujijo  any 
offer  of  aharea  to  tte  pabBa  tor  fubecriptioii  the  cvmpnny  may  pay  a  eoin> 
miaaUn,  at  a  nte  not  aMMdiDg  5  per  cent.,  to  any  pereon  in  oonalderatiao 

cif  hia  K-iKwriliinp,  or  agreeioif  t«»  au*<!errbe,  whether  ab'.nlutely  or  I 
t.i'i-iMilly,  far  luiy  hharr--  in  the  i>:iiupaDy,i'r  pn:«:ut:ng  ot  a.;ifring(o| 
i!ulMi:rip:U«uii.  whstlior  abiolute  or  condiiiunal,  far  any  ouch  alumf. 

The  following  Ubie  sivea  iBtaiaatlBg  particulan  of  the  iaeoine,  working 
expaoaee,  royaltiee  paid  to  PoatOSo*,  |i«rcenta(|c  ot  wwfcisg  aipenaaa,  Ac, 
for  the  aeven  yenn,  1804>1SOO!<— 


ia»i 
law; 

It-iKI 


*  8.  4.  A  (k  d 
mjOU  14  1  T4,«>i  IS  1i 

Mi,m  u  it:  MM  td  i' 

l.UtiMC  •  tlMjIIIIII  ~ 


t^t.  *.^d  i-d-I  «  fcd. 
ntjHt  I  alit£iM  n  sm,m  a  4 

ni,tn  ID  S'MS.On  IS  J°T.M,»W  e  » 

—  IB  M6«;«t  >  i  .ao.tu.  10  s\ 


»  iiMoei  •  T|ia«.iai  is  (i«w,a»  » t-te^a 


au  0| 

it  a 
\,ta  »i\ 


Liverpool  Overhead  Railway  Co. 

Tiw  WfiMiHr  iiinlliM  wm  bald  at  Umpoel  on  Tuea<lay. 
Tba  SEFDTY  CHAtRMAN  (Hr.  KidiarrHobeoii)  pradd^I,  and  Mid 
although  their  trafiUi  figurCH  ahoered  that  they  luul  carried  a  Ui^r  number 
of  poaMUgcra  daring  the  paat  half-year  than  in  the  corraapuoiliiig  period 
.  <r  lui  u  tuu'.t^r  of  fact  (hat  wna  cluaiTe  to  thia  extent,  toot-  it  itictu'l'xl 
the  paaaiMiKMn  i:iin-ied  during  the  poet  half-year  on  the  tramwny  s  Tlta 
Duubc!  uuTted  <w  the  railway  proper  ihowed  a  couaideroble  diminution. 
But  there  waa  no  came  for  dataoangement  or  thinkiag  tbait  tba  laOiiif 
waa  loeiiul  it*  popularity.  f>u  the  contrary,  oomparad  vRh  IBSft,  tbm  naa 
&  xm*".;  cliffertin?c  in  the  tratflT  proi*r  on  the  ruth^y,  »!»lim)i;!i  then  they 
were  ruiitiii^t;  to  the  Oiu;.;!'.'  wiLbout  lb'-  opjj-.Kiitii>u  .  f  tlit;  t '-jrp*-iniliun 
eUtttiic  (ramwaya.  TbeiroiirM  tntuway  Uoaa  to  <ircat  Croaby  liad  anawered 
their  axpeetatiooa  in  every  wuy,  a  >idi*taiitial  profit  being  earned  after 
oieetiug  all  iocadenlaJ  ebargr*,  iu«lttuing  intereot  «i  capital  outUy,  Whan 
tbey  decided  to  eoaatmct  the  tnusway  they  did  not  consider  they  were 
goiiw  to  ujake  a  giaat  omottot  of  money  out  of  it,  but  they  thought  it 
w fuM       of  tlia  great*»t  value  feeder  of  the  railway,  jitid  it  had 

i'e»lite<i  expactatiooa  in  tlint  rc-pect.   Tlieij  ■-•ii-«u«e«  U»J  incrAti-i  oa  well 
aa  thoir  luattks.    They  hoped  aoon  to  get  to  worik  with  the  promiaed 
id  tnfal  aarriaa,  and  tild  of  enr  reaaoa  to  a«ppi«c  that  tee  raault 
Idal  to  the  oouipooy,  not  ouly  aa  giving  a 
but  ia  the  matter  <>f  coat  of  wurklng. 


■if  that  wnM  ba  vht 

.^kkcr  aervica  to  tba 


:  tcie  L-jirui^:c  iiejKU-iuiuiit.  t-z.iza.  i  i>e  lutoi  numucr 
duriag  the^year  ^^Ims  oompwy  waa  26,97l,M&jrha 

b*««  bam  aHttfSrta? 


Bristol  iMBiwaye  and  Carriage  Co.  (Ltd.). 

The  report  of  tba  ditaetora  for  the  year  ended  Ilec  31, 1000,  otalea  that 
the  groan  roccipt*  amouii(«<l  tn  i'lfiS.llS  15*  7d  ,  and  »■  irking  and  general 
expena*4  and  rev.rw.i:!!  to  1110,79^  li-  .^1  ,  Icjivii.i^  u  nat  revenue  ><t 
<&4,3S1-  3a.  4d.  AiUr  dtducting  £31,944  12*.  9d.  for  iiiMnX  on  mort- 
gage debenture  atock,  dividand  on  pcafrreiKe  abarve,  and  iotarim  dividend 
on  ordiuaiy  aharea,  it  ia  propoeed  to  pay  a  dividend  at  the  rale  of  H  per 
Luut  i^«r  numiut  on  the  utdinary  thaiea  (oboorbiDg  £30,187.  10a.  and 
uj  kiing  8  i^^r  oenL  tor  the  year),  and  to  carry  to  retei  re  aod  reoawola 
£2,139.  The  ri.te:|:-t«  from  the  tramwiy'a  (iepartojeot  nbow  au  iocreoaa  of 
£4,2f70.  anil  (luiae  <:f  the  L-jiriaj.:c  dejKU-tuitiit.  £2,126.  Tl>e  (utol  number 
uf  paAeugera  carried t'  "" 
cloctrioal  coatrankia  a 
of  tha  caiitnl  power  i 

involving  the  expenditorr  of  £650,000.  In  coiwequenoe  of  (lel<y  <m  tha 
port  of  coDtrwlora  in  the  delivery  of  the  plant,  tha  general  opening  of  (ha 
new  (VHtem  for  public  trsf!1c  waa  not  ptitfiblc  until  the  end  of  I>ecambei. 

OOKRMflT  RAUWAT  CO.  (LTD.)— Tba  dircetvaa  re|iort  for  tlie 
MlcdDae,  SI  atatee  that  tba  awndltf  OO  «t(itll  MMant  bad  I 

mS.  16*.  81  Ob  MuipnienttaMd  nfiZ.  Mi.  M.  em  a  nawbollir  tiouae.  Tba 
ruilwny  traflle  receipt h amounted  to  i'S  4<S?.  lOt!.,  figaitut  f  S,637.  Is  lOd. 
ill  \'d^-  1  lie  grttaa  recaiptJi  yf  tin-  rtiil«ny  dep:u-tii-ieiit  .kOiuuut^J  to 
£6,965.  a».  5d..  con>|nt«d  with  4;S,S6a  XOa.  "&l.  iu  IBSQ.  Tiie  working 
e>ii^n>c<  ahowed  a  ilncrraae  of  £18&  la.  Ud.  The  pro6t  on  eogineering 
And  fvundry  work  ahownl  the  aatiafoct/iry  inL-reooe  of  £154.  12a.  6<l.,  and 
redounded  largely  to  tlio  crnlit  of  the  niaoaKiT  {Mr.  A.  L.  Uariaj  fur  hia 
ability  in  plaoning  and  xuperintooding  almiwt  all  kinda  of  engineering  work. 
Tm  iidJiti'jii,  theM.Difiaiiy  had  b«tie8t«1  to  tlip  eit*nt  <if  ^"33.  /«, 'H  ,  ihnwgh 
tlif-  profftaiotia;  B»?i'vif€s  of  Mr.  I>^vi8  oa  StjvteH  i>>nflultii:i;  rl<*v -.rittal  engi- 
necr,  ice  Out  of  the  amount  at  credit  ui  net  tovvduc  (£1,094,  14a,  M.*, 
aftw  laayingdabaature  iotereat  (£360),  wri^  «■  StUk  WU^MM  U 
groenl  renamli  rtMrve,  and  providing  for  adl*Uwd(K  SptrOHttaa 
the  prcfaraovc,  the  director*  tecommeotl  a  divdieod  of  4  per  cant  on  tba 
ordinary  abarea,  leaving  £66.  6a.  lOd.  to  1«  oaniad  forward.  Ur.  C.J. 
4aditMB  bai  (aB^aad  nan  tte  bend,  otriogto  bi*  itwriagtha  iitia4 
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MBTBOPOUTAV  IHRim  BAIKUT  CO.— The  ilbvcton'  report  iar  tbn 
luUf-jear  euiti  Dae.  il  tlMM  that  tlis  (>rocce<]iiifp  »t  Ibe  apctrud  gooentl 
loecUng  nl  ihi  conipiiny  uu  SaM.  7  to  auOiorite  the  i-aUiog  o(  capital  for 
the  "  eU'Ctrintioo  "  <>f  Ihc  coiupaoy'd  nilwajia  lixl  lieeii  priutad  aad  aast 
to  all  cluac*  "t  ahare  Mvl  del*iiliir'  5u.l.-!rrj.  <i:i  '.hut  r:c.':t«lt)ti  the  'jaiusw 
which  have  Ifil  t-i  the  dci>l<ir*l'li'  l,illir>,'  dll  1:1         Iralii.-  .v:h1  ifvur.."  WPTL' 

fully  a«t  forth,  and  wsn  propn-ly  altn('ut<»l  ultiuvt  wlioiiy  tu  tlia  <xim- 
fiatitioB  ol  the  Central  Loodao  Hsilmyaod  tlM  novel  t>r>ueit<^  opuii 
vllldl  tliat  oompauj  bad  started  ita  kuiioria.  Tfaeac  wnj  in  llie  partiealar 

ciriruuittaiuiea  prove  to  he  aound,  Imt  may  »ti!1  be  vrx  i)i#*i™lt  nf  ?ippli- 
I'ii'.ion  to  llae«  xiluated  an  tlie  Ui-trict aiul  Metmin.-il-iii  nrf  viil-.  tin  ir 
vxteiuioix  cast  aiid  went  aud  their  cumplioatcil  reiatinta  with  oiiier  com 
|iinie>.  Hie  <|Ue4tJutij«  iuvolvbl  (cotitiiiuca  tite  re|>urt)  muat  uot  be  tulved 
lu  ptuic  A}»rt  frvia  llie  vUal  nueatiuu  <>f  ailoptiiiK  c'.usttic  IractioD, 
Umic  WtJ  b*  fuoad  ummm  of  qualifyinK  in  favtnir  uf  the  ulder  coiiipaoiea 
tbe  OTTonty  of  the  OfMitprtitJon  no*  exiating.  HaviaK  n'gard  tu  Uie  reno- 
lu'ioii*  p»#»*«tj  at.  tl)*^  rxrTR"T>tfn»ry  mr  rtlrtr,  ih*  •?tpf?ct'>ra  V*!!^.  e  tlat  it 
l.i»y  U'-'t         U'  -'C^Hiii  y  Im  wdh   tl.-^  In.miri..:  '.)(  /  Lf-  r.ill 

•lep'Uted  by  the  company,  but  aa  it  coDtaiua  further  power*  with  reganl 
to  Ibn  •taanlMl  wwkiiig  and  iuoicHiBwiiiattn  it  mtghttaaaAmuit- 
ia-7  lo  iiibnilt  it  to  tlie  I'rupriatan  in  Wbaradilfe  nMliBir  tt  4  Iwtan 

dit-v-  NuuieruUn  biUa  htvu  been  defiuaiied  ia  I'^rliamciit  by  ran'oaa  pru- 
BvMm  l<w  the  rMiiiirucliiiii  of  tlectrie  railwaye,  tome  uf  wliicli  if  citnctiooed 

wuiil  l  ,  ri  ii:uK!r  sflV;'.  H,c  OUlrict  lUilway.  Billi.  ha»i' x!*-  t  wn  i1»r<>'it€i! 
Iiv  tlif!  1 .1  ■nil  ■u  I'uiinty  ' .uijcil  and  olhem  ioi-  rhe  t:..LhLtu-.:; -n  f  Ll(.'.jtiiij 
iTAijiwayn,  whii'h  w>iulii  iiIm*  cuuijiate  vitU  thi«  compuuy'a  railway.  ThMe 

UUiiHUlNCM«fli]lymlGM,«w]  *ll  nmmiy  »tip»tofc«B  to  ftatert  tite 
ejiiii«ay^  intaniUk 


tOASMtOITGH  KLECTtUO  BVPFLY  CO.  ILTO.     Tti«  uiMtiiii'  of 

thin  cotiijikuiy  w«>  hr!!)  Ki  i  i.iy  I  v  S.  The  reixirt  ol  tin-  <liruu1,jri.  «ta  >;.! 
that  the  auiubrr  ft  ■  ^a-u  n-i  1  h  ,  [  1  risvt.l  to  592,  fiuiii  465  in  1899 ;  I'.i? 
•i]uiTaleiit  Dumber  of  8  i.p.  Um]•^  cnDuected  to  from  27,171 ;  am) 

Ui«  anitt  Bold  to  331 .266,  froa  9S7,4I8.  Tlw  told  iwnuu  UMUM  to 
£7,m  4a.  Oid .  agaiaat  £6,a96i.  iSv  IW.  Uhaet  to  be  iliqiMed  Of 
i  £3,721.  2t  6<1  :  tlie  dir<>ctoia  nooinroended  alK'uld  be  dealt  with  iia 
follows :  tki-preciaiiaii,  £529.  ISs.  M. .  ili  >  xleiiJ  at  6)  |>  r  cent,  per  annum, 
£3.088. 10a.  6't  :  earrie<t  forward.  £102.  13a.  lid.  The  capital  exp«>o<Uturr 
■tauda  at  193.  ITa.  Oil.,  aii  incr<?afie  of  £9.120.  2d.  during  the  year. 
The  outlay  iua  Liceu  mainly  iacum  i  in  eulargjing  buildiiiga  and  in  makiag 
ailililiuiiH  to  the  plant  at  tli<^  genrratiiiK  Matita,  Of  the  5.0CO  additional 
■barea  loetitiouiHl  in  the  U^t  n-port  1,000  bar*  bern  IkouwI.  aitd  i:f>  yttr 
ikMN  bad  b»ca  callad  np  theivtM  op  10  [>•&!,  1900.  Tbanfnrtand 


MOTS  iMmtmm  taanm  rmtmam  and  povbr  oo.  (ml— 

Tb«  firat  aniraal  Bnet«l  neeting  wai  held  at  limriMol  on  Kaamj,  Tb* 

chairman  ^Sir  .lohn  A.  Willox,  M.l*.  raid  the  proapeolua  wai  iaaued  iu 
Uecsmber  lant,  when  debenture  au<l  prcfereuce  aharea  were  olTered  for 
public  i!ib?iHptioo.  The  dimtM-s  >'3ottc.l  tin?  appticanta  £600,000  of 
debeiilur«  st'  iu  rtnpeet  v{  whi  l>  £111.&'>2  ) utd  already  beeu  reoeive<l 
iu  cash.  A  great  deal  of  prrlicninary  work  liad  to  lie  dune  befure  the  oon- 
ittwiiau  el  W  IHH  cmM  btotMiiMML  llMt pnUmioaiy  wcrk  waa 
ntll  bi  baaa.  AB«aMMititaff«f  aaiphiMribadbaM  aptioinlad,  and  t^^^ 
w«e  buav  iu  Ibe  detailed  aurrey  of  the  routca  and  in  prcpitring  plans  and 
Hpecificailana.  In  a  abort  time  the  directors  would  bo  in  a  pucition  to 
iu%ita  tendcra  for  the  conatni  -tion  »:id  equipment  of  'be  iior=  Th"  firet 
■ectiiin  tu  be  taken  in  band  nuld  i-o  the  line  (roiu  rr>r-  t  l  >  J,ivcir]>i  il. 
■St.  Hcisoa  Would  be  connected  waU  Liverpool  by  el«,  uk  ii^uivsa}'».  Ihey 
bcgMd  the Ooiporation  of  Lirerjiool  wnuld  lose  n<>  time  in  mallnK  the  ehort 
OoanectiDg  link  bctweeQ  Old  Snao  and  Kuotty  Aali.  and  they  were 
oni^uioc  enough  (■<  >k.{w  tliat  tliia  thrmi^li  !iae  from  St.  Helena  to 
l.i»er|iool  would  l-t  .u  actual  oiieratiun  i  .  t  jre  next  auiumer.  The 
Bflit  aaetioDt  lo  be  taken  in  luinii  were  thuae  frum  llajdtK'k  through 
Kairtimiiill>llali.errieKl,  l.i>«t<Mi,  l.elgb,  auil  .MIxTton  l«  RoltuO,  from 
Hilton  lo  W«at1iuughtuu,  HindU-y,  Abram,  AHhtnn  in- MakarGeU.  ti>  Hay- 
dock  ;  frum  Hiuliey,  Hioilley  (irecn.  AlhciUin,  lo  Tyldt^ley.  The 
K<:uti  dtiug  station  would  be  erected  At  l/  igb.  and  would  bo  i^ioipprd  with 
eleflrici!  ;  !idi  ■•u'licient  to  optTate  the  »hol<'  of  the  ►yatem  delniVil 
Thi!  luirn  iii'liC'iteil  coverol  35  milta  of  troL-k.  Tlic  I'xailtt'aljj 
ritie*  tlirfK^li  «ii.«o  dlatri<'t  tlw  linca  |«aa  ouuld  do  much  to  ataiat  in 
facilitating  luMgrea^.  The  policy  of  the  diiwteta  wvld  ba,t(taa-af«Mta 
ciM'dially  with  the  I<h-iI  nutboritfei  and  to  work  with  Uiamfiiftbalntanata 
of  111"  I'ljuti  .  The  ttciiiiog  population  of  Suutli  Ijkntvuihire  <1(»i]ed  clbcnp 
and  n|  1  t  IruvoUiog  accommoilutian,  and  the  ti.mpmy  win  prt!iKiri-<l  to 
INTuvidc  audi  facaitMS  luofciu^  ttilb  ouniUteace  lo  the  I'ocid  autburitie*  to 
a«iit  IB  mlUug  tliat  hiipf> 


a.  a.  IjaiDii,  aciiiNa  toncber  tlOO  abataa}.  11m  lirat 
.itn  Hmi,  Karl  F.  Ikrii^  J«at|ili  B.  FttqTi  WAatil  I 


NEW  COMPAliiSS,  SIAIDIOBT  BBTUBH^  &o. 

B£CK  AND  HOBS  (ITD.  .  -n»si«ter«l  Feb.  1,  with  cipital  of  £2.600 
iu  i:i  ahiircri,  t<>  acquire  the  Karaii^iy  worka  and  |>rcniiara  beltniKing  to 
William  Mom,  ol«,lio-iuetullurv;i»t,  t'annon  ttrr*;).  Ilanley,  anci  th<-  gnxl- 
wiD  of  (batmainetc  of  eleclio.tuetallurgitita  carrird  i:n  by  William  Moss 
Mid  Karl  P.  Beck,  trading  mi  lieol:  sod  Mot^.  aL-o  the  goodwill  of  the 
bu»ioeaa  of  alectrj  metaSlurgiuli-  tanifti  on  by  J.jjeph  IJ,  Pdrry  and 
Uichard  Lut'ii,  .ii  Lmiku  k  (.:•.  *t  l^lui  atieel.  Hantev.  and  lo  tarry 
on  the  biot(Pic»^  i.t  elfictr  iiict.itlm  i  1  •  ( i^mcUerh.  elo  di.  il  (u  l  i;i-iieial 
enL'iuecra,  uicktl  uiovi!r-iM  .ui  l  -ii  iiul'j-  art  toelal  Vi  i  v'-t^  -v  .  'ITie 
aaibMiribent  are  William  Mw,  electro  nictdllurginl  TOO  slmrt")  :  Karl  P. 
lltiifc»alactfo.i|^altamia».(MOebarea) ;  J.  B.  parrv  1303 aham) ;  K.  Uiien, 
•lic^eicuniirgM  (W  Aw),  F,  A.  Cr»on  50  sixtrea);  .S.  A.  «rtm 


l,irT<.  ,  .i. 

and  iifiii-y  Huanat. 

B&ABT  AHO  TOHUMSOM  ;LTD.  — Ueginterod  Keb.  8.  wi*li  n  .  >j.it»l 
of  £10,OCO  in  £10  aliarea  16OO  prefcr«nce\  to  acvtuirc  tbo  bu-iutto  uov 
carried  on  at  IS,  Hart-alrcet,  l!l"uai«bitry,  W'.C,  aa  Plitchettti  iiu<\  Gold, 
and  to  carry  on  the  bnriuCHi  of  rlc  trical  and  uechanical  engioecra,  cuo- 
tractoia  for  the  aupply  an-'  Rxii  c  i.f  '';in:^m.  in<*torH,  1>:IU,  telepbfruee, 
Irlesraplu.  4c.  The  ■■ub.'.ril.,  r-  lu.  I.  V.-i'-.  y  iVlectrlcal  ™pii»<!r\ 
K.  T.  Timiliiiwu  ;electiical  coginoer),  A.  tjl)il<).  W.  Itraby  (sine  incnbant ;, 

H.  C.  \Vincli*iirtIi,  K.  Morgan  electrical  cn«ioerr),  and  N.  Pnaby.  Th« 
limt  directors  arc  1.  llraby  aud  E.  T.  Tuffiliutoa  tud  awrtbar  in  be  appniat«(l 
by  tbcn. 

crrr  An>  aurauAV  luciine  VAiiUMt  00,  (LTi>.)-ncKia(*r*d 

Feb.  9,  with  a  capital  of  £S00  in  £1  ahartp,  to  carry  on  Ibe  bUMMVi  O* 
cycle,  carriage,  Ac,  Lui1>lei/>,  elect riiiaoa,  n)ecbanii'al(ngine(f«<Mp|liM«C 

4<  '  irii  it-.  fi'i  i7i!>ti«  ptjwar.  Iracti'^n,  light  and  heat,  Ac. 

LONDON  AMD  PROVINCIAL  BLECTKIC  COnTKnOTIOM  00.  LTD.!  — 
ltRgiiit«re<t  Keli.  5.  with  a  capital  >  f  £75.000  in  £1  abar«^  to  apply  fur. 
obtain  ,<i>d  deal  with  any  parUamentarj  power*  or  other  rifghtaar  eau— iaiiw 
relating  to  tlie  innirpi<ratlon  of  a  eompiiay  or  MiD|iaiiits  for  fha  coiiaimc- 
tioo  of  undergiDuod  anil  ovcr^n^wnil  railways  and  txamwaya  to  be  worked 
by  electricity,  to  cany  on  the  bii'ine*.'  of  rallw^.  tramway,  omoibua  pi'-- 
iv.iet  r^  f't  [li.isDa.  electrical  anil  grntral  eei'hieerK.  Ac,  ami  to  wlopb 
Mil  .^T-jri-iiiMi.  witli  J.'.iuia  Ueriit. 

OKOHITE  CO.  :LTD.  i-lti^>.Un-I  Keb.  7.  with  a  capital  of  £120,000 
in  £2.  10n.  BharL-4  (32.000  prcf«renc«'  .  li  aojuii-e  tlic  UD<1ertakiDt-  of  tta« 
Okouile  Co.  (Ltd.l  (Li  liquidation  I,  with  thi;  aaaeLa  and  liaWitiet.  thereof 
(uxceptiug  the  dcU  ntiuea  itiupd  by  the  company  in  li<|uidali«u  ,  to  lomuu- 
facluie  aii<l  ilril  in  iniulatoil  and  oilier  wires  and  cablfa.  and  !<>  i  my  on 
tlie  bufincM  of  uiouufaL-lur^ri    f    n  l  dealer*  In  okonite  ami  i  rhcriu-u 

I.  vtinp  matcrialN,  i^ngineera,  !•  e.-tii  ;ai  cootracturs,  .Vc  The  ili  ilirr  '.■fn 
lire  I"  f-  (otn-«.  II.  1>.  t'leavttr,  W.  I..  C.indce,  ■(.  II.  Chwixir,  ojitl 
n  .  I',  i:  o.t-.ii 

WALTSt  BOOrr  AMD  MIDSLETOH  a>TA.;-l(egi*U!ro(l  FeU  7.  aitU  a 
capital  of  SaStUm  in  £V>  abana,  to  ailai*  an  anMoiiiiit  willi  W.  Heoit, 
J.  T.  Middlalod,  V.  T.  8e»tt  aiid  T.T.  Jilddlatiio,  to  cairj  «a  (he  buiinMna 

lieretofnro  carried  on  by  Wallor  Scott  k  I'o.,  and  to  lonatruct,  ei|ni|r. 
devel'>p  and  uoik  railwi^i.  trauiwuys,  electricHl  and  otlicr  work".  A'.  Tb<' 
firat  ilirecloia  are  Walli  r  Sett,  .lotiu  T.  MiddloUii,  Cbarlc«  T.  8caU  and 
Tbomaa  T.  Middlcloo  ^all  |«rnia»ent  onlinary  dircelora),  uul  Waltar 
!>Cotl  and  John  T.  Middtetoii  are  also  loaoagiug  directol?. 


CITY  BOISri. 


HnOBAni.— Bank  raW  4t  Mr  cmt.  (Fsbw  7, 1901).  M«  of  dtvar 
27;;,d,  per  or.  (IVK.  14).  OoMsb  (S  p«r«ettt)97A— 97i\  for  money, 
97,>,-97,;  foraocount ;  2^  percanL  96J-97|  (KcU  14).  CoufjU  l\yl>»y 
Marvli  1.  Stocks  and  Shane  Continuatioo  l>ays,  Feb.  26  an  1  Mai.  1.^  . 
Tirkfl  Smya,  »Vbw  27  uid  liar.  13 :  Umj,  Fab.  88 ;  Uioinc  Sliara 
Cutj-ont  Vig*,  F«h.  SB  and  War.  11. 


dUinW  4nMX>  AMD  BTBAUD  SUOniBIR  I 

(LTD.)— A  dividond  for  the  ludl-yrar  eoded  Dec  2l  at  tha  laU  oT  9| 

per  cent.  |>cr  annum  i  making  with  the  iotcriui  dividend  dintributol  for  the 
half-year  to  June  30  laat,  9  [ler  cwnt.  on  the  onlinary  -bore  oapiUl  for  the 
yt«r)  iareoommcnded  l>y  ihe  directors.  The  liim|»<  omnectwl  during  the 
paat  year  amounted  to  the  equivalvnt  r,f  39,431  6  c, p.  lamps. 


Abe  t  vtoen  C<jrj,<  »r»Uon . . . 

•Huiniu^lium  Traruways. 

'Butckburo  Curiioratiou_| 
Blackpool  CornantioB...l 
Blackpool  andxIaataHMd; 


BoUoU  Cur;:OI 

Bratlford  Ci 
Brisbane  Trama 
'Bristol  Tranw  A  Carriage 
'Buanoe  AynsA  Belgraau 
Cailidal^auis.Ca 
Oaatiil  LoadoB  Sailwaor 
City  &  South  tiondga9ir<t 
Cork  Elec.  Trama 
Dover  Corporation 
Dublin  A  Lu  aii  Rly. 

DuUin  Uoit«d  .... 

Dubfin  Boatbam  Dkt... 
'DundM  Carpofatiaa  ... 
*OUago«  Co^nrmtioo  ... 

Hull  Corporation  

'liverpool  Corporation. . . 
liverjwol  Overhead  Rly. 
l^OiUiaoutii  Cui  poi'Ali'ju 
Ti»an>««a>»..' 


£ 

24,257 
19,818 
2.183 

saiw 

Sl« 

60.797 
27.010 
48.144 
21,606 
f>0J2 

36.'i07 
11,999 
1.843 
9,'<03 
419 
9.239  \ 
1,'172/ 
17,527 
54,161 
45,969 

9»a 


£ 

+  3.264 
,  176 
+  1^ 

+  ^'w 

4  8.637 
+  5.377 
+  1.097 


+  5,260 
,  Ul 
4-  6n 

■I-  103 

+  2snj 

+  2.37J 
+  2.790 

+24,' I. a 

+  6.10« 

+  1* 


•PaMifMidiinL 
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'  vnxio  nanrtn  oo.  (ltd.)— At  ■  mMt&iir  m  Tumdmy, 

tlK»  cfaairm»n  Mr.  W.  M.  Murpb;)  i»M  tho  !>uWin  Unilfil  Tr»niw*y 
nVHtsm  m>  ip»<  »!njwc.l  nn  increwe  of  £12,6>i9  Huiiiij;  thi-  h»lf  year.  Thi 
S  lutlieni  liHtrict  <_'"iiic«nj'»  (ie;i.uiit*i  for  the  lini.Iia  »-i  1  l^ulkey  line 
bh<>we<l  an  iDcrcaw  of  £1,119  iti  ilir>  ii-  ■  Ij  ^.  Tin  wj  ]irofiti  'if  b.j'.h 
»yat«iia  mada  a  total  p(  £Si,722  for  the  Uaif  f  etr.  The  couipw;  were 
ApymHiif  lathtUgkMt  MIibmI  m  Uw  humOmi  of  ilnir  tabili^  In  aiiid 
»to  alraan^  Md  fe^id  in  frt  tht  dadMon  rewiml  fa  thdr  Aivoor. 

00. — An  e;itraordiD«i7  t^naral  ntMUoR  «f 

t  i|iieid  iMlulkii. 

 tVFftT  «0l  (U».)-Tliii  cnm 

iikUblMi»fip{talof4aiKMIQ0  m  ahnih  hia  nwi*  m  mm  of 
  1twlirt*«laNdyatiHdir(thnii^r). 

BULWAT  OOl-At  the  half  jurly  Ui<M  tiog. 
on  "nHaday,  the  Bfaainnin  (Sir  T.  .Stlt.  Itai  t.)  rniil  Ibere  luid  licin  a 
tleereaaa  of  40O,C0O  in  the  Quml,«r  of  pasungcr-,  repicuntine  £2,000  in 

fjir*--,  iin<l  Uiirt  diM^iwe  waa  euli:ely  du<'  to  tho  comi*liltoii  of  ihn  elcctiic 
triiiuw«,v>  ill  lie  Tlipy  uiu»t  not  ruinpiiiiii.  liMwevor.  «  Ihc 

c-lvotric  UiAiiiv  wens  a  K**^'  cuov«nit;uc«!  lu  a  district  liki'  Die  I'otletit;^,  ttud 


tbia  eompaiw  »h  bald  o 
Uenim-Fwte.  wka  the 
lieMoBjM.98 

A0O.r 


Hiwt*  Mk  oMpatilmt  tai 


tbew  hoped  llMt  fat  ttnit  th*  tram 

fe«den  to  tlicir  more  important  station 
MNITAS  CO.  (LTD.)— Th»  UUnco  t«  <i«4St  «f  piDAt  and  Ion  account  to 

!^"c.  31      £15. 52^1,  ii  'l  th"  ■lir'-  liwii  pmrnrn?  t')  t"  Orprpdalion 

£1)00.  u.  t'-i'H'.f  £1,50D.  aiJ.l  :  .>ci.d'.ii?D'1  ]>.vii:c'i'.  h;  :i  furthe'  ditiJcnl  of 
P' r  ( r^iii  uM' i  !i  "    iiu- '  f  \  ]^er  ceil',.,  uiikiii^'  will,  ,  I'eriin  ilivideiidi  a 
t..i;t!  ill -1 ;  ii  i.i :   I    i7'     If- 1  i.-mL  furthc  je»r.    £ 3  0 . o  i i  ..■ . i ried  f . irirard. 

STOCK  EZCHANOE  NOTICES.— AppticatUMi  baa  been  made  tu  On  Stock 
Eadiauga  wiimiMw  to  •ppotai  m  ^muI  Httliig  6if  m  aod  to  gnnk 
a  quotatioii  to  13.368  6  par  cant,  omahtii*  pgdmnn  £8  ahm  ol 
Eiltnuritimnt'  KltHricH-f  CarponUifn  ■  tJd.\  Uldtv  allow  tlie  aame,  aa  well 
ai  20,000  »r<l.nary  £10  fully  puEil  ,]vu^h  1  «•  80.000)  aod  £250,000 
4}  |iei  cenU  fiiH  t.i  irl|;»K«  i!eI>eDlure*  of  £40Mdl  (Nca.  I  to  6^850)  of  tiN 

AVitwA  (Wxui'/i  tJ-'  tr,.  /.'i<y.r„v  ru.  i:/.i<l.>  to  toqnoUd  i>  (lw«Mil 
litt.   Tlic  Uttri  in  »  rrncnrd  n(ii>lic»tion. 

WIOAM  AMD  DUTRIcr  TAAKWATB  00.  {LTD.)--Tlu  dim^fm'  fyri 
tl«Us  thai  tlir'r  appliaiiioQ  for  tlia  ouoatruclMin  o(  •  light  railway  irnn 
N'rwli>wn  to  AabUni-iii.Maliri'iield  lua  ln-en  a|>|>n>fttl  l>y  tna  Light  ItaUway 
( oinmianoiKT'.  and  (he  oixicr  lun  Ih«ii  iul'Uiittad  to  the  BoanI  of  Trad* 
f"r  I'ootiniitlii-ii. 
I  egrtf  J  to  lUn  cxtc 

ItvlHc  iiaolioii. 


Naguiialiunt  with  IomI  witlioritiMi  an  |iaiidiag  with 
««i  ol  leiMS  tmi  thi  ouKVMioa  of  tho  t/nmmfu  to 


■LBCTRIGAL  COMPANIES'  SHARE  LIST. 
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t 

s 

It 
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<St«.7il  stuck 


aienticiTT  somr  Miininu.  i 

n'OkVUi*  Or'ow'ch  D'at'ot  mae.  U.Ord.  (tallT  od.  I ' 

D»  IJ  HI  Ull).  Sjyjk  I'rur.  C-rti.  (r.j  1  ,i,t  clHl.) 

Boonuaiontb  aoil  Pu>(e  Clac  Sapply  Onl.  

Do.      ^  p»cO«nt.O«aialaU»«  Pr»t   

Do.  4)  par  (.>>eil.  OnhonUin]  iilloflk  (rol)  ... 
Brom;yu>n  A  fCem«inirti)a  Kloocrlolty  &app\j  Ord.. 

Do.  7  por  Ctjnt.  Proruronc-e  -.....,...-.,„....,. 
Oatoulta  Rl».  Supply  Or  llaarr  iralljr  paldl  „  

01l»rliiK  Ori-»  .1  H;r»Ml  R  roiuloUj  llappty  Oorpw 
4^  fnir  i;.tnL.  rmri'mao* 

Gh«iiiaa  Slot'Lr^nltT  tiapplr  Urilaary  -  ., 

Do.      it  pv  Omt.  DsMntart  SvKlk  (nd.) 


Olitoa«oBdl4uiiUtMi>rt.9^»)Tr.a'jli1  Bi»ill(r«d.) 

OUT  o(  London  Bltoirlo  UKhlliuf  04-  

Do.     a  pw  Omu  (;ainalaUn  Pmf.  ^ 

'    Do.     t  par  Ont.  Dobcntara  atoek  Ind.1 

D»,      4i  '^lud  DvV  a'.'Kk Carta. (ta:^ pi. Krai  ) 
Ooaaty  of  lioadaii  and  Broik  Pior.  Ordtnary ... , 
Do.     »  per  OtL  Onaalatlre  Prahcenoa  — 
Da.     M3;D«h.atoekOM.(aUpd)(ioA.)  .„ 
FVilkaataoa  ni»triel»  Saopli  tlo.  OnlloiUT 

UoTO  BaoWo  UghUnc  (MlaaTT.-.M  

KeoalafUiiaadKalcbiabrMaeOidliwr*  .._ 

Do.     •parOssi.latPraf.     .  (Ojl)  ««k.(iM  I 
KaM<.ii..t  Knti^h^.Oo  .1  S.iaUi|{inilUo«al.SM.)4$ 
Londoa  •laoUio  riapplr  Ontlaafy  ..m 
Do.     •  per  Oank  Prahranoa  ...........  ... 

Do.     a  per  0(Bi.latlCortMaOelMntaraa 
UiVropoUlan  Blao.  Sripply  Ord.  ._.„»~_.,..,.....,.,l 

Do.  4i  par Oaot.Oeb.gMekfliatll«cima  ... 
Do.     I(p<^r0a<u.  UoftilMkbiMkOjlT — ' 

Nottins  HiU  BleetrloOrdlaicf   - 

OiTurd  Slacttio  Ordinary   

Bead  RUntrlo  „..„  ....„   ... 

IUrwPtat«Kt.U.aTr-c(-n,t.<d.,(:(  laa Mar.Oab..., 
Bonl  Hlaotrlci  O  mpany  c T  lilontrael  Bharaa  .. 
'    Do.     4t      '' "11. M  TLicaifa  Dabauaraa  ... 
St.  JaoiM^ai  I  <'<  I  Mil.  Kl  Ki-noJOiiUaatf  ....... 

Do.      7  par  ( liii-t-  i'r»rac«aec        ..m,  .mm-.,^  . 

Do.     s,  p°r  i'°bi«loii>ii>;jtwiiiy...M... 


8ialtha<il>i  Msrkoin  li.ujwiel 

Do.  4,^  IkotxHiiarea  m  .m4«..mm.mim 
Booth  Iioadoo  lIleeWatfdnrtfiMlaacy 

Tr-Ti'iT —  "Tfftrtir  fnfriilr ftrlUmr 

Oo.  Do  
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accTRic  RULWArs  mamn;  at. 

Btackpool  and  rUHWood  Tfaiii*an._.a.».. 
BrWiaiM  Train vay  t  par  Qjok  0  ibaatafaa  . 
BHatot  Tramwmya  and  Carriage  Ordinal*  ......... 

Do.     03malaUnPralknaaa(IU|ypdl)  ......... 

Do.  aperOaoLDelllMnHi 
BrIUtb  Oolamhla  KiKitrIa  Mhrar  Mnit.... .. 

BtilUll  Tri-r  Ur)    

l)o,      6,;  Uuna.  r.     

Do.      I  l)«T  C'Ul.  I'urp.'l  lal  Djbantaroa   

Boatice  AyrM  a  K^I^nhu  °  ;  "4"  Oj  ji.  Pn!.    ...  . 

Do.  "B"       

Do.      fpar OmU.  Oebin-.ipaa 

D<v      tz  lad  Debv  Si  k  I'rijr.  Cvu.  (atlpl.)  . 

OoQtral  L'ioii:>c  OrJiiiarr   .,  ., 

Oity  aud  |j.inlb  L  )aiUin  K»ll*,»y  ijoa.  Ordinary 

Do.      Or.Unary  (Koa.  3J. ill  in  «J,))  i;   

Da.      ftpar  Oelit.  Por^omal  iVofar^inn.  i' l«^r  . 

IKl,       (IDM)   .,  ,   

Do.      t  par  U«au  Pjrciiiiual  Udhwiiiiua   j 

Uaolia  Unlwd  Traiuii  (iHiHi  I.-  !  .  Oniluary  ....... 

Vo,      e  por  Cenu  I'rofiuua '0  ....  ,..,...„.„.... 

Do.       )t  per  Ceiil.  U  jrt,  Uubi,  ^foj.) 

ttmnar  alTramwaya  Ordinary  ,.  „ 

f    Di.     •  per  Oaou  Prafannoa  , 

t    Do.     e|  par  Uau.  DoiMotara   .  ....  ....t.. 

Uddarmlnuar  4  Diaulat  I.  U  *  Tr'M'o  tl  Prat, 
limpeolOrarktad  iiaUwsy  Ordinary  ............ 

Do,     (par  Otab  P(e(w«aM,„..  .  .....  ....... 

DOb    AparOMMtttauare  ...  . .. 

Uodna  MaaaaHly.  H)U.)  MHtfrl.  i  '  Da4M.(rDd,)- 
Ln«LIM.1lfMU^xWMfcDbi.atk.Prr.CrU<e  >3ji.) 
i  Monuaal  BWl  a'lw'y  Ha'ri'g  tx  Uar>.  Uwm(I«Uii 
Do.     aHfUac«l(ll«lMaMtaa(UM)  ...  
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VULCANISED  RUBBER  GABLES 

OUR  RUBBM  IB  OUARAMTCKO  TO  CONTAIN  NO  •UMTITUTB. 

THE  ST.  HELENS  CABLE  CO.,  V'^ 


outinooucTMM  m  uitee  *mo  m*u  ciatts  »  vcit*et8  m  htak 2*  houm  to.ms  rAHot. 
DEUvcnr,  sKciALLt  oruitee  cabus.  mon  stock. 


NOW  READT 

Price  12/6,  post  free  (U.K.)  13/3;    British   Colonies,  14/-; 
Europe,  14/6 ;  U.S.A.  and  other  Countries,  15/-. 


Electrical  Trades'  Directory  s  Handbook 

BBVAMX^XaHBD   XM    -THH    YBJLR  1MB. 

THE  BIG  BLUE  BOOK. 



INDISPENSABLE  to  all  atsooiated  with 

ELECTRICAL  ENGINEERING. 


The  ILui'lbook  Divisiou  consistn  of  000  jiages  of  Origiiml  and  other  Matter  spei  iiilly  prepared  for 

this  Work  relating  to 

ELECTRIC  LIGHT  A  POWER.       ELECTRIC  TRACTION. 
ELECTRIC  BULK  SCHEMES.       TELEGRAPHS  &  TELEPHONES. 
ELECTRICAL  FINANCE.  I    MUNICIPAL 'viwi^H"  SCHEMES. 
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NOTES, 


Tnr.  coroner's  jury  inqoiriog  into  tlw  Mil  Imlhj-wire 
accident  at  Idvctpool,  {urononnced  an  unanimoaB  verdict 
yesterday  afternooo.  It  was  to  the  effioot  tliat  the  oauso  of 
death  was  sLocIc  oongequout  upon  the  victims  becoming 
entangled  in  telephone  wireij,  owing  to  tb^  wirtii)  breakiog  aud 
oomtng  into  contact  with  the  tramway  trolley- wire,  a  eeU- 
erident  ooooladink  Bat  a  tid«r  ma  added  tlut,  wUbt  of 
opinion  the  occurrence  was  Uue  to  accidental  causes,  the  jury 
thought  that  tlw  accideat  might  noi  have  happened  if  the 
t  had  not  htm  m  hr  aptrt 


"Whethbr  the  span  of  ll'i  yards  may  ik-i  lued  i  xcessive 
in  this  case  or  not,  we  are  of  opiuion  tLat  the  juiy 
would  have  been  bettor  aiSviaed  bad  tbey  drawn  att«ntioo 
to  the  IniiJtiquiite  protection  of  the  trolley-wire  itself— not 
that  the  Corporaiiou  u  to  blame  in  this  matter,  seaiog  that 
the  paitienUr  guard  employed  by  them  bad  ben  paaasd  by 
the  lioar<l  of  Trade  only  a  few  weeks  ago  This  accident 
has  shown  that  the  earthed  guard  wire,  which  also  the 
BmnI  «r  Trade  approvee,  ia  a  better  proteetfan  than  the 
wooden  gnard  strip.  IlaJ  a  nutnVicT  of  wires  made  contact 
with  such  a  guard  wire  this  would  have  put  it,  as  well  as  the 
tdephone  mm.  in  oontael  vith  the  Udtttj-iiin,  and  ae  a 
nratt  flia  latter  wnld  ban  been  eaithed*  tad  the  «at'ODt  et 


the  atatiOD  would  have  ewitohed  off  the  ounent  £rom  it.  It 
ie  to  be  boped  that  in  fiiton  fbe  wooden  gamiMf  will  be 
condemned.  The  only  absolnte  ^ventative^  hovwvar,  if  to 
place  the  telephone  wicee  unduground. 

A  PiPF.i:  on  tlio  important  subject  of  thotriining  of  electrical 
engioeers  was  read  by  Dr.  J.  T.  Nicoukw  on  the.  12th  inst. 
before  tfaa  Uaaeheeter  Seolioo  of  the  Inrtltatiaa  of  BbeM 
Eogineers.  The  first  part  of  a  reprint  of  this  Paper  appears 
in  oar  iene  thie  weak.  I>r.  NiooLaoa  has  had  oooaidanhle 
expeilenoe  In  that  portion  of  Ou  traiatog  nUoh  if  ifima  n 
coUegea  and  technical  institutions,  and  he  bai  foriDDlatcil 
decidedly  definite  ideas  as  to  the  cbaract(;r  and  order  of 
an  engineer's  studios.  The  iodividnal  exporicnoes  of  teachers 
induce  in  theiti  a  variety  of  theories  as  to  what  is  the  beet 
course  for  n  student  to  piTr4n<> ;  and,  in  the  present  instance, 
the  theory  ia  expounds  J  with  an  inflexible  rigidity  and  elabara- 
tkmofdetaavhiohianot  eltogether  oommeodaUe.  A  little 

more  imagination  vronld  have  shown  the  author  that  saob 
rigidity  is  really  not  admissible.  No  hard  aod  fast  line  of 
trelal«g«an  be  laid  down.  Stodenteare  notalialihatobegiii 
u  itli,  neither  are  thoy  all  destined  to  follow  precisely  similar 
careers  in  the  end.  Dr.  Nicolso.s  has  expressed  the  view  ihai 
the  two  jaartf  wocltdiop  tnitdng  nhould  tahe  pttoe  betwMi 
acbcwl  and  college  education.  In  this  he  ignores  the  provision 
made  by  soholatahips  and  exhibitions  for  the  college  cuursu 
to  fbOow  jUreetty  upon  the  eehool;  ha  alao  overlooks  the 
important  fact  that  by  taking  the  workshop  practice  after  the 
college  atodtee  the  okndent  enhances  bis  opportunity  of  being 
retained  b  the  woAi  aftw  hia  diop  traiuiijg  is  over. 
Thousands  of  young  men  liave  received  from  their  employers 
important  poets,  at  hone  and  abroad,  directly  «ftar  their 
apprentioeaUp. 

With  regard  to  lai>oratory  teaching,  we  aympathioe  with 
Dr.  NnxuLeoii  in  hie  daafaa  to  aee  deottiahl  engfaMedng 
lahoratorles  stocked  with  8pi'dm(>n<;  of  the  most  re^ni  and 
best  plant.  We  feel,  however,  that  the  iodueement  ho  sog- 
gaala  irill  not  he  lagaidad  by  mafcaia  aa  Bnflifliant  for  haephig 
up  a  comtant  circulation  through  laboratories  of  their  newest 
patterns  of  plant.  Makece  would  prolubly  attach  less 
velne  to  the  lemdta  of  teeta  made  by  itadanta  than  to  the 

work  carrind  out  by  their  own  testing  staff  at  their  works. 
Generous  manufacturers,  however,  often  do  show  a  suffioimt 
aiDoant  of  onlightanad  aeif^intofaat  to  indoM  than  to  mahb 
peaaentationa  of  neir         of  phnt  to  ooUiigat;  and  thia 
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gCBWOiiljrlii  to  Im  greatly  ooatiMad«A  ttud  «iieiNtne«a.  Altar 

all.  more  depanda  ou  the  teacLfer  than  on  tbo  laboratory 
eququaestk  A  zmlij  good  iaMbw  can  teaoh  a  great  deal  of 
nodnn  pmvliae  ivftii  qinto  obwMh  apptuitm.  It  ii  Hm 
fniaoiples — the  Bpirit  of  the  thing — thai  the  laboratory  is 
dflngned  to  ttMh ;  not  ibe  flesh  and  blood  of  aotnal  tongiUe 
fimnt.  ■  , 

Eom  jears  ago  eoDiidcnUfl  intomt  ma  iroaaad  in  tbto 

oouotrf  oooceming  the  Harmite  electrolytic  prooeBS  for  dis- 
iafoetiqg  and  atflzUiauig  wwaga.  The  piooeH,  m  tnaay  of 
mc  iMdM  ao  donlife  luinnbir,  eoaMM  in  tba  eleotrolysis 
«f  Ml  mtn^  and  jd  the  application  of  the  diluted  eolation 
of  sodium  and  magnesiam  hypooblorites  obtained  in  this 
manner  to  dlsinfiNting  and  sterilising  the  raw  sewage.  The 
pneees  was  moch  written  up,  and  pcaotioal  trials  were  insti- 
tuted at  Ipswich,  Lytham,  NpUpv,  sod  '  H  '  r  places.  These 
installatooM  were  sol  suoceesful,  anU,  we  ^Ueve,  that  there 
it  noi  »  <la^  OM  of  tin  tspwiBMiittI  indallttloiu  tsuBi^ 

at  the  preeest  momont.  Oar  exc-Ji^j?  for  referriDg  to  this 
ancient  history  is  the  recent  poblioatioo,  in  EkttncUjf  (New 
Yoik),  of  •  Tsport  by  Bbbb,  tnigeoo,  of  the  Uoitsd 
States  army,  upon  tl;e  experimfntal  trials  of  a  practically 
idantinal  sy^m  of  sewage  troattuent  at  Havana,  in  Cuba. 
The  ^ystani  la  iUs  oue  ma  that  patented  in  the  Uoitad 
States  under  the  name  of  WooLr,  and  some  details  oonoern- 
jng  it  bm  elieady  i^peaved  in  oar  p«c«a  (see  Tht  Sleetneia», 
Vol.  XL.,  p.  4).  WhBD  the  Amerteeoe  tooh  over  (he  poblie 
eontrol  of  the  oiiy  flt  Havana  they  found  the  hatbiinr  ns 
practically  an  open  eesspool,  and,  in  such  a  climate,  was  neces- 
sarily the  cause  of  a  large  amount  of  sickness  and  disease. 
With  •  reforming  seal  wfakh  was  highly  creditable,  they  at 
once  appointed  an  army  ccramissio II  to  ailvi^e  upun  tho  ben 
means  for  remedying  this  evil,  aud  tbe  autboriiieii  finally 
daddad  vpon  the  Woolf  «yiten  of  ekattolytie  diatoiMtioB. 
This  Was  over  two  years  ago,  and  wc  bclio^c  tliat  tho  Woolf 
eyatam  has  been  in  regular  operation  since  July,  Itfi^U.  The 
leport,  to  iriiiali  we  hsva  tefeicad  tibova,  mnat  he  nther 
naplcaaont  reading  for  tboee  who  advi-qcd  tlie  insliillation  of 
the  Woolf  sjatam,  since  it  states  that  the  purification  is 
»iaadaqiuto,"  tod  th»l    better  naolto  at  leH  eoak"  ewtld 

have  been  obLaincJ  by  the  use  of  ubloriJo  of  limL'.  In  view 
of  the  extended  trial  and  failure  of  a  practically  identical 
tmraeeai  in  this  eonatiy,  this  Keaatt  of  the  triela  at  Hevene 
zuigbt  Lave  been  foreseen.  It  is  reasonable  to  presume  that 
the  United  States  wruy  commission  made  iodapeadeot  in- 
qniriaohafMe  reaommending  the  Woolf  system  of  diainftotion, 
and  we  can  only  express  our  surprise  that  these  inquiries 
do  not  appear  to  have  extended  to  the  EqgUah 
literature  of  the  subject. 

A  cuAtsMAM,  pieaiding  over  a  meeting  of  the  Institution  of 
Ilaobfaal  Engiiweea.  haa  nadonbtadlr  %  diffioiilt  teak  when 

the  number  of  speakers  wishing  to  take  peit  in  e  discussion 
aod  the  length  of  their  temerkt  «ie  oat  of  ftoporkioD  to  the 
lime  Used  for  the  termlBetkni  of  the  debate.   The  Cbaneil 

having  decided  that  the  discussion  on  Mr.  MuRt>KvV  Paper 
should  terminate  last  week,  Prof.  Perry  was  in  the  unenviable 
poattion  of  having  to  difcriuunale  between  the  claims  of 


the  wwoe  membeaa  who  had  aigniflad  e  dariie  to  apeak'. 

Piobaljly,  wbalevcr  his  action,  be  would  have  been  criticised; 
but  in  this  instance,  we  fear,  be  has  given  his  critioa  aome 
material  for  fanM.flDdjog.  It  haa  alwaya  bean  the  enatan, 
in  the  case  of  an  adjourned  debate,  to  permit  tbo  reader  of  the 
Paper  to  open  tho  discussioB  on  the  second  day  with  some 
supplementary  remarks,  and  manban  hava  nearly  alwaya 
Miikd  themselvea  of  this  privilege.  Moreovnr,  even  were  there 
no  precedent,  it  would  be  only  raaaaoabk  to  iooord  tbia  piifi- 
lege  when,  as  in  this  case,  a  month  haa  alapaed  sinee  the 
Paper  was  put  before  the  Institution.  Nevertbt^InnK,  cantrai^ 
to  ibe  cloarly-i  xpre.sHed  wiHh  of  the  audience,  Mr.  Mobdkv 
was  peremptortiy  cui  abort  in  his  remarks.  This  was 
the  note  open  to  oonmant,  as  at  the  prevtooa  meeting 
Prof.  AvBTos  had  been  permitted  by  Prof.  Pebby  to  speak  for 
about  half  an  hour  ;  and  the  gentl«nan  who  read  the  remarks 
of  Bfr.  U&TBBa,  Praf.  AtineH^  ehlef  aaaietuit,  ma  aflowad 

to  proceed  much  longer  than  the  ref^nlation  10  minntef, 
and  was  interrupted  finally,  not  by  the  president,  but  by 
the  damoar  of  the  meeting.  DeaUea  Ur.  Mouwy,  Hbtm 
were  membora  present  engaged  practically  in  alternaiing- 
current  work  and  cable  mannfaoture  who  could  have  con- 
tributed to  the  dtaoiuaion,  bat  were  not  effnded  an  oppor^ 
tunity  to  speak.  The  chief  engineer  of  one  of  the  largest 
cable  nenoiectiiniig  eompaniee,  who,  wo  beUeve^  bad  come 
down  fkoei  the  North  of  Euglnid  especially  for  the  ooeaaioD, 
wee  one  of  theaa.  Oar  leport  ol  the  discussion  is  continued  in 
this  issue,  nni!  we  reeorvo  our  comments  on  the  subject  of 
the  Paper  until  the  whole  debate  bas  been  reported  in  our 
colnmiiB. 


Opening  ol  the  Folbam  Electricity  Works.— Tb«  official 
opening  of  the  combined  electricity  supply  aud  dust  dcistructor 
wwka  of  the  Folheu  Boioimb  OovneU  took  plaee  yeetoidej 
Bftemooo.  A  fall  daaeiiptkm  of  fbeae  worha  eppaezad  to  oar 

last  issue. 

Boyal  Society. — .\raon c  the  PaperH  down  for  reading  yes- 
terday were  the  lollowiu^' :  "  Aq  Attempt  to  Estimate  the 
Vitality  of  Beeds  by  an  Klectr.cal  Method."  by  Dr.  Waller, 
F.K  S.,  BEd  -'On  a  New  Muuomotor,  and  ou  tho  Law  of 
Preesnze  Gases  between  1-6  and  OOl  MiUemetrej  of  Mercury," 
br  I<DDd  Ba^eif^  F.B.S. 

A  HevManaai  fltotfaiiL^  daOy  eoalempoiaiv  otataa  that 
the  Uareooi  Intonwtioaal  Uarme  ComaiaiiteetioB  Ho^  ia 
establishing  a  wireless  telegraphy  station  at  WitherOMMi 
a  town  on  the  coast  of  York<$hire.  By  eeUblishing  a  statfaM 
there  rri-srls  frotu  the  Baltic  and  North  Ooolimtlltal  poito 
making  for  tbe  liuutber  may  be  signalled. 

The  Electrical  Engineer  (R-B.)  Volunteers.— It  is  auuounced 
that  the  Commander  in-Cliief  of  the  Army  has  approved  of 
oUioers  of  the  Electrical  Kngmeer  Volunteers  who  have 
rendered  good  service  in  South  Africa  being  granted,  at  the 
close  of  the  war,  honorary  rank  in  the  Army  OOffa^oiadiBg 
the  rank  held  whilst  on  active  acrdcp. 

Pacific  Cable,  llenter's  astricy  .ntains  that  an  announcement 
npi^oara  in  the  MtrU/aurtie  Aniaf  tliat  tlie  \'ictorian  Ciovern- 
ment  in  coiumiiinoatiiif,'  with  tbo  ('loverouients  of  (^ue*u£dand 
aud  Now  Zealainl  wilh  a  v:l-w  to  furwarding  a  tuiiihiiied 
message  to  the  Pacjfio  Cable  l^uurd  suggeBtinK  a  joint  purse 
anaoganent  with  Ibe  Eaatam  Kxteosion  Telegraph  Co. 

The  Badto-ActtvUr  of  Mtttar.— U.  HenriBeiMiaerel.  in  thia 
week'a  A'afMiv,  rarlewathe  pcograaa  meito  (ainee  hia  diaooteiy 
in  180(1  of  the  radio-activity  ol  aniitom)  in  the  aWdj  of  the 
salts  of  metals  which  emit  an  inviaihletMiation.  AeDoidiD^ 
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to  reeent  espertments,  tbe  MtivUy  of  omuom  is  due  in  gM»t 

part,  if  Dol  altogetlier,  to  a  Biiwll  qpwtitf  of  wlillinirt  QC  of 

aaotbei  radioaclive  body. 

Telephonic  Receiver  for  Sp*e«  Telegraphy — With  referenoe 
to  the  telephonic  rMtiwr  of  MM.  Pop<^  and  Dueretot, 
deeeribefl  on  peige  48S  Ol  au  iaan*  of  Janowy  SSlli,  we  have 
iMen  iofimned  that  t  fOUMVbKt  similar  armngemeM  irae 
Mtmtad  in  1807  bj  «lw  Biy.  F.  J.  Jerria  Smith.,  F.RB. 
TtlB  fAtant,  19,410/97,  km  tor  •  tombimtioii  of  •  talqibone 
tui  ttsbau  dstoetof  of  Hnte  wtveo. 

Persona]. Mr.  OeorRC  W.  Smith,  who  for  30  years  has 
be6o  maaager  in  France  of  the  t'erran  Worka  of  the 
India  Rnbber,  Unita  Pereha,  and  Telegraph  Works  Co.,  has 
Tf  ceiwd  from  the  French  Gowminent  the  CroBS  of  the  Legion 
of  IIoDour,  and  on  the  9tL  inat.  about  700  workpeople,  as  a 
demoostratioD  of  thaiz  eateem  and  affeotion  for  theit  chief, 
gnmtad  Urn  irith  aoNM  of  Ihil  oidn  ill  Mlltaiita. 

Dal* of tnteraptina.  DataatWiyrir. 

LktiUa— Cypru*  Jum  81, 1899  ...  — 

Ptoi— Maruham  Miu-.  2,  1900  ...  — 

OiTWUM— Pinhairo   Not.  96, 1900  ..  — 

Pnamboco— 0«n    Not.  28, 1900  .  .  — 

MuhOIm— BwcaUma   Jan.    7,1901  .  .  — 

HkimM    tmiy   in.  17, 1901  .  .  - 

Fao-BmHre    P»U  M901  .  .  FcU  20.  1901 

H«»f*— WatwTille   Fab.  13,  1901  .  .  K»V.,  20,  1901 

Coveatry  Technical  Institnte. — At  thu  annual  prize  diintri- 
bution  at  this  Inatituto  on  the  loth  inst.,  Dr.  Oliver  Lodge, 
in  the  ponrse  of  an  aiUlrcaa  on  educational  matterH,  inentiouej 
that  the  Hllilitttion  of  tho  educational  institutee  in  the 
Midlands  was  definitely  oontemplHted  in  the  charter  of  the 
University  of  BirtDinghnm,ftiid  ordinances  or  regulationa  woro 
now  being  drafted.  Early  speciaiisalion  had  evila,  and  the 
educational  race  was  to  the  strong  and  persevering,  and  not  to 
tbe  pampered  and  luxuriant.  There  was  ao  ahort  «at  to 
education ;  it  was  a  life's  work.  The  pri7.e8  mat  Alhtrwvds 
banded  to  t)io  Buccesnful  Btudtait!^  by  .\id.  Tomson. 

New  Series  Alternate- CuiTent  Arc  I*arap. — The  Roaaon 
tJaniif.!!  rurinp  Co.  jg  exhibiting  an  alteruatt'-onrrent  arc 
Lamp  at  the  Croydon  electricity  workc.  The  lamp  if)  of  tho 
encloFed  tjpe,  and  there  are  12  lamps  on  view  which  run 
in  series  on  a  l.OOU-volt  oucnit.  There  is  a  choking  coil  in 
parallel  with  each  lamp,  and  Lu  the  o.vtrcmo  cose  of  30  per 
Oont.  of  the  lamps  faiUng  the  remainder  oontinue  to  act  with- 
onttt  flioker.  We  uudemtuid  there  are  tvo  sets  of  SB  of  theee 
bmpi  alffady  on  order  for  lighting  along  the  tramway  routes 
At  Cioydon.  Tho  lamp  is  well  made,  and  as  it  has  several 
noTol  tMOMM  m  liopft  to  pabliih  techaioal  details  in  tlie 
BMurftitimi 

En^eering Congress  at  the  Glasgow  E?-h.i  i-imi  A  p. Mcral 
oogineering  oongress  is  being  armoged  to  take  place  uuring 
the  Glasgow  Exhibition,  and  the  council  of  the  Insntution  of 
£leotrioal  Engineer  haa  ustkrtakeu  Ui  organist'  aiid  ooutroi 
tbe  electrical  section  of  thip.  The  datet;  upon  which  this  latter 
seetion  will  meet  are  S3«pt«mbbr  Srd,  iOi,  Tiih,  and  6th.  Bo 
far  the  only  details  decided  upon  are  that  on  the  mornings  of 
Spptenbcr  8rd,  4th,  and  5th  meetings  will  be  held  foe  the  read- 
ing and  disicuF.Mon  of  papers,  while  the  afternoons  of  these  days 
will  be  spent  in  visits  to  worita.  The  whole  of  Saptamhot  €th 
will  b«  devoted  to  visiting  wocki.  Vartiur  parasaiaiB  will 
•bortlj  be  forthooming. 

The  Manchester  Section  of  the  Institotion  of  Electrical 

Engineers. — A  mtoimg  was  held  at  Owena  College,  Man- 
chester, on  tlm  12th  inst..  Dr.  E.  llopkinson  in  the  chair. 
The  chairman  announced  that,  in  cor-sciiuentie  of  nti  iipplicn- 
don  on  the  part  nf  tijo  Mauchestcr  Society  of  Junior  Electrical 
Engineeig,  a  students'  section  for  tbe  Manchester  liialrict  wa-s 
in  coufrt  of  f<irir.ation,  and  there  waa  a  promise  of  a  laxgo 
nuriibtT  of  appjicaliouM  for  mcrnber.ship  from  thr  junior 
society  iuad  frotn  itudentB  outside  the  society.  The  stadents 
would  have  a  right  to  attend  the  utetings,  and  to  enjoy  the 
other  privileges  of  the  Msnoiiester  section.  I>r.  J.  T. 
Nicoleon's  Taper  ''i)n  thf  Training  of  Kleotrical  Engineers," 
KM  then  read,  and  a  diioassion  took  place,  in  wlnoh  Piof.  0, 


Wilson,  Dr.  Leee,  Dr.  Hopkinaon,  Messrs.  W.  0.  RbodM, 
C.  tt  Wordingham,  A.  F.  Guy,  and  W.  H.  Gee  took  part.  A 
vota  of  thanks  to  Dr.  Nieolson  concluded  the  proceedings- 
Royal  Institution. — The  evening  discourse  on  "  Elootric 
WaveH,"  delivered  by  tbe  Kight  Hev.  Mooaignor  Gerald 
MoUoy  last  Friday,  was  almost  a  model  of  what  an  elementary 
or  "  popaiar  "  Joetaro  on  thi*  diffionit  subject  sboald  be.  The 
leetnrer  opoMd  with  an  explanation  of  the  difiterenoo  between 
ordinary  tranB>-er8e,  longitudinal,  and  light  waves,  and  indi- 
cated lucidly  in  simple  language  the  nature  of  Hertzian  waves 
and  tha  method  euployod  for  tliair  mnention.  Uis  experi- 
BMBtawwe  equally  sunplaheaiHitttag  ebiiAy  of  (he  intoi^ositioa 
of  ndow  HwotaaoM  Mtwean  «•  owiliiitnir  wad  ooImtw  placed 
eoflih  at  tbo  toon  of  two  panbolio  minou.  Tho  tnnaparene  v 
of  gli»8,  wood,  and  rubber  was  satisfaetorfly  demoaatntMi 
and  the  opacity  of  iron,  and  the  well-known  polarisation 
experiment  with  a  wire  grating  was  also  shown.  Those, 
however,  who  had  expected  to  see  new  or  delicate  experiments, 
such  are,  as  a  rule,  ollercd  to  Royal  Institution  audiences  in 
the  cane  of  Friday  evening  difloourses  OQ  Ecientifie  subjeota, 
wore  doomed  to  disappoiutment. 

The  Prevention  of  Trolley  Wire  Accidents. — .\  device  (now 
the  property  of  the  Briiiah  Inaulatcd  Wire  Co.)  has  been 

ettented  by  Mr.  K.  C.  Qatn,  the  electrical  engineer  to  the 
laekpool  Corporation,  which  ensures  a  trolley  wire  becoming 
instantly  "  dead  "  ahoald  it  be  broken  and  fItU  into  the  road, 
or  should  any  obstnetian,  auch  as  telcpbono  wiraa,  drop  on 
to  it.  The  oontrivanee  was  invented  two  years  a^o,  and  has 
now  been  approved  by  the  Board  of  Trade,  who  have  tested  it 
in  LondoD.  Last  week  Mr.  Qoin  gavo  •  pablie  demoostnttioo 
OB  tho  Blackpool  tramways,  iraana  1m  has  inatalled  tho 
afptminf,  oad  yioved  the  efTeoli'WMM  of  it  Ontt  b;  oUowlBg 
somo  six  or  mora  telephone  wim  to  lill  noioM  dw  tnllnr 
wico,  and  bimself  pononaUy  boUing  tlM  wini  la  Uo  hmS, 
and  then  by  cutting  Uie  iioIloT  win  and  holding  Hio  end  of 
this  in  his  band,  the  other  end  being  grasped  by  Nfr.  Brodle, 
chairman  of  tbe  Blackpool  Tramways  committee.  Durmg  the 
experiments  cars  were  running  on  the  renmining  aection.t  of 
Ibc  tramway  syslcia,  thus  tcatifying  to  tho  fact  thai  only  that 
particular  section  was  cut  out.  A  large  galherinij  of  officials 
and  oiharii  weiti  present,  including  Mr  l»aao  Sinclair, 
H.  Haskayne  (supetinteodent  engineer  t<i  the  Tost  Office  at 
Manchester),  tl(«  Corporation  fl-  ctricul  eugiiieers  ol  Carliale, 
Blackburn,  Wigan.  and  Darwin.  utetnljerH  of  the  Manche.^ter, 
S&lford,  Egremont,  and  other  Town  i  oiincila,  and  represen- 
tatives of  variuuB  tramway  and  other  coinpauioH,  among  tbesn 
being  the  Blackpool  and  Fleetwood  Tramroad  Co ,  Bomlegr 
TiMiiwiqra  Oo.,  and  tho  Britiah  Inlnkted  Win  COb 

(kVMitr Altantte  Guraafc  WoiUif.-^.  do Eoornko 
«■  to nttha ftflotnollaa  in  tbo Itttor li«  saat no Ibr  onr ianw 

of  February  Sib.  AMtsadof  O  O'IH  for  the  power-factor  (coa  <^> 
of  a  10,000-voU  eabte,  near  tha  top  of  p.  ril»-J,  it  should  be 
O  Ol.'iT  ;  and  a  tow  line-i  farther  down  after  the  values  for  a 
^UjUOO  voU  cable,  read  "  for  1km.  len},'th  of  such  a  thrff-pha»f 
oable,"  instead  d  fi  r  Ikiu.  length  of  suchaCiiMe."  Dr.  de 
Hoor  also  adds  now  the  following  calaulat«d  data  for  '.^0,00(1- 
volt  mueiUHe  eaita  of  IDO-t- 100 14.  niB.  SMtioQ  :— 

1 .  Working  at  50   and  onder  a  ^  nearly  twioo    pott  M 

in  tho  10.000-TOlt  eabla.   It  will  be  fbond  : 

lmiH«aMd  MltP.    Ctan,  nHnuk  Wakis  Init.  woifc.    Mfd.  <'«^. 

ao^     ......    I'M    ......     «o   o»  c<n2& 

or  takbig  into  Mooont  tfio  fniiotioa  of  tho  ipetlAo  iodnoliTe 
oapaeify,  apffosininta^ 

20,000    116    MO    0-184   00148 

2.  For  a  cable  of  exactly  the  same  material  as  the  3,000  or 

10,(11)0. volt  Cttble.s,  working  unJer  the  same  ''^  a."!  thi;  10,000- 
volt  cable,  we  find  the  following  approximative  data  : 

20,000  im    .         sto   O'lU.  OHIO 

per  kilometre  of  length. 

Finally,  Dr.  de  Hewr  remark.s  that  the  hystereeis  work  of 
3,O00-6,(J00-volt  three  phase  cables  of  ordinary  pattern  i> 
much  lower —nearly  tiie  half  of  the  figure!  pnu,  tat  tiho 
ooaoootrie  oabias  of  tbo  omdo  ooppet  teotion. 
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"Telephone  Letters." — In  support  of  our  ooateccion  (see 
Ute  first  page  of  Th^  Elfftrician  of  Febraary  lai)  that  the 
public  knew  little  of  tbe  various  facilities  oflferedt— we  may 
almost  fay  grudvisgly  olfered— by  tbe  Poet  OI!ice  in  connec- 
tion with  tbe  Nfttioaid  Telephone  Co.'e  telephone  exchanges 
«ad  the  DeparUneol'a  telegraphic  mai  dxpnss  deliver  ser- 
yioea,  we  quote  tbe  foilowing  letter  from  Saturday's  T<>'i'». 
It  ie  beaded  •<  A  Usefal  Ubmnnj,"  and  rigned  "  Diaeoverur "  > 

I  an  a  hwlieldir  livhiK  in  chanbani  nil  «Dipt4qp  em  Mrvmt,  who,  like 
jftliM  iJtiiMOilicK,  <K-M»»irii»lly  haa  aii  ('•oouin  ofl.  Oa  SBBfUy  cvming  ImI. 
durin(r  hi»  »li«i  nc<',  I  w<n  ■Ic-tii^uii  of  leleKrairhiBK  toalHirtKl  K<*ii<itij;- 
Ion,  anH,  liickiiii;  the  meaua  of  iK!iiitirii»  »"  thi-  unwneit  [w«{  nffiw  wliith 
nilKht  be  ojwn,  or  •f«D<liog  a  c«Ij  wii  I,  i  :•  •  irr  Hiruck  m«  IhKt  I  laii^ht 
make  UM  i  f  my  l»Ieph>iti«.  Xilxrn  ililii{pnl  (leriiKat  ui  lite  iiHiiuction'*  in 
thedifeetory  of  the  Ntrioaal  TtlipbeM i'lX aad  the  reRuUtioa^'  of  ':i<< 
Pmc  OIBw  <!ai<i«,  I  dilcux ered  tlut  1  coaM  ttlepli'iiir  Ui  the  ikmi  ott' t 
nmrest  iny  irien  l'a  re^t  li-n'^  .^inl  li«vi;  mjr  uk  mux"  tU'li  »'*i<!J  Ijv  »n 
«xi>rci«  uieweOKer  ct  tin  i ,  I' '  j  1  .lid  so.  jin*i  after  »  ulinrl  iuterxnl  WM 
tefomwd  bj  the  uilidnl  at  th>-  KciMhiRton  po«t  nfficv  tha".  I  oollUI  •lioUtte 
to  wofdiy  milak  iroulrl  in-  i)clir«re<l  an  »xprr-»  mxwi^  at  the  ebatige 
of  3d.  I  hate  listcr  heartl  (bat  thia  meaak^  vn*  iieliTPi«d  wttMn  ISlulo. 
SureU  the  puKIic  ahnuld  know  of  •mcb  a  ivinveDieiiC*  rxi«tiiig  l«tweei> 
Uie  telephone  and  telegraph  nrv'ic««.  To  hare  «nt  a  telegram  from  the 
(loarefit  nffirT  f  nrt-  Ch  ci  iiig  CniM  — wmuIcI  hiwu  ei»t  fhl.  f>iT  12  wonli, 
in  mlch'i  I  •.■If  .t  i  f  ilie  mei-wu^er  «inpl'ije<l  by  ui*,  and  wouM 
uatuntlly  liare  taken  a  Ter^  mtwli  louifet'  liioe.  (If  course,  w«  are  not 
«tt  mtacrftfn  to  Um  UtophnMi  iMk  tln«ihit]rc«  tbe  ^me  aomiiiiMMie  >» 
amilrtt*  (0  all  wlio  «iu|iloy  tbe  Xatiaoal  TetepHoiw  puUfai  wD  ofHi-e* 
Vlui  advantage  in  so  i^at  ami  ao  itttle  km>«rn  thiat  I  am  sui«  your  rra<lrr> 
will  fa*  obl^ed  if  V'lu  can  »e«  your  way  In  give  puUiciljr  tn  (ki«  letter. 

For  tbe  information  of  "  DiMoverer,"  we  niay  ndil  that  be  is 
wrong  in  assuming  that  this  aervice  is  available  from  the 
Netioinl  Telephone  Co.'e  9tXL  iMcen.  It  caaonly  be  oaed  by 
telephone  mwetflien  irba  hm  a  deposit  eMoaot  wltb  the 
eomnay  for  these  poat-odiM  MUtiee  or  ia  leepeot  of  the 
ixvmk  or  telegraph  senioe. 

Tbe  Institution  of  Junior  Engineers.  .\t  a  n}Of>ting  of  the 
Institution  of  Junior  Engiiieen,  held  et  the  Westminster 
Palace  Uotel  on  Friday.  Febmaiy  8th,  the  ebairmaa,  Mr. 
PM«iv«l  Uenhall  prceidiiig.  a  Paper  was  read  br  Mr.  L.  F. 
Awde  OB  "  Eleatns  Poipbf  Supply  in  the  Metropolis."  After 
emplwiBiiir  the  iioportkaQe  of  the  subject  of  a  oha*p  and 
general  supply  of  metrieity  for  power  pnrpoaea,  an  avidenoed 
by  the  attention  devoted  to  the  Ume  power  diatributioo 
aohemes  during  tbo  last  scsBion  of  Parliament,  the  author 
referred  to  the  com|)AruLively  ^jnaVi  amot-.nt  of  eli'i'tric  power 
at  present  used  in  London  ati'l  deult  witli  the  diffionlties 
iiUonding  the  [^iippl)-  of  tltctricity  for  power  j:urpaae8  from 
the  exi.--ti;if?  sttiiions  in  the  metropolis  at  a  price  that 
could  fLiilly  bo  considered  reasnnMlilc,  and  which  would 
indut'e  tliii  inaDtifMtnring  community  to  udopt  thia  form 
of  untrgy  geniira-lly  for  uiivchinp  drivinu,  ive.  Thi'  dia- 
advLintago3  attaching  to  the  position?  of  most  of  the  various 
stations  and  their  rijntill-4  upon  the  working;  coiitK,  were  dealt 
with  at  some  length,  and  in  this  counoctiou  a  curious  fact  wn'-- 
adduced — viz.,  that  the  average  works  costs  for  1M)9  wciro 
exactly  the  same  for  both  local  authorities  and  companies, 
being  r91d.  pur  nnitin  both  caRea,  the  advantiige  resting  with 
the  local  authority  only  in  the  matters  of  rates  and  manage- 
ment to  the  extent  of  0  37d.  per  nnit.  After  ■  reference  to  the 
attitude  of  tbe  local  antboiities  as  to  assesaments  of  eleotcie 
aspply  atationa — when  these  were  not  their  own  property — 
the  aatbor  proteated  agaiiirt  their  prooeedings  with  leepeot 
lo  Ills  mmih-vased  qseatkm  of  amoke  nniaanee,  and  epohe 
abMgliy  Vfoa  tbt  MtloB  ol  tha  ooQianr  pnocietora  kit  yaar 
In  MOMKiBig  llw  oeil  oHkett  ttu  nmlta  of  irUeh  nue  ao 
ewewihf  felt tyallflw ■hatifaal  nndertaldngo.  Hooipnaaed 
blniadi  in  bvoar  of  one  large  irtalioii  down  the  river, 
generating  for  power  purposes  and  street  lighting  only,  and 
submitted  detailed  estimatea  for  such  a  station  of  a  plant 
capacity  of  some  ii:i,0(X)  h.i  .,  tlie  whole  scbonie  iiiyolvinu': 
a  capital  e.\pt-ndituro  of  over  om  million  storliug,  distributed 
aa  follows,  tbe  station  estimates  providing,'  (or  Gvh  triple- 
expaniuon  nats  ol  a.JOUkw,  each,  and  two  sets  of  2,&Uukw. : 

1-vi.U  ...  ,   £30.000 

(icuerating  ttatioii   M5.000 

Maim.  *c   105  000 

IiUlribuliuK  ■-vutres   288,000 


The  system  proposed  was  a  three-phase  genention  and  diatri' 
button  at  extra  high  pressure  to  transforming  eeatcee,  the 
low-pressure  distribution  to  consumers'  protniaea  bdng  at  500 
volts  from  rotatory  converters  and  liatteriea.  Tbe  COSte  of 
working  \ier%  aet  oat  in  detail,  showing  a  total  ooet  of  under 
^d.  per  unit,  tbe  maximum  aeltiog  prioe  being  Nggeeted  at 
1  id.  per  nnit.  or  1^.  per  horse-power-boor.  In  tibe  oaae 
fmstones  in  tbe  Immealate  neighbourhood  «( tbe  generattng 
station,  aitd  with  a  to  eneourage  tba  ewolion  of  toA 
factories,  ihe  special  price  tor  tboae  wae  p«t  at.  tbe  loif 
figure  of  1  ^d.  per  unit,  equivalent  to  very  Kttle  nan  than  |d. 
per  borae-power-bour. 


HBETIMGS  OF  SCIENTIFIC  AND  EMOINEEBINQ 

TO-naT  (niBAIlfMnaiy  33nil. 

l^T*icax.  Socmr. 
f.m,  MeiilBf  la  tde  Boo  aw  af  tlw  Chairical  S->ciety,  BwliaKioa 
HottM^  rit|MM  to  be  :  ())  "How  Air  Auhjectel  (o  X-Rlfa 
lowH  il.«  1  h.-u'harxtnk'  Properties  aiid  How  it  huicharma  Klee- 
Iririty,  "  liy  Prof.  V..  Villari  ;  (2j  "  I  In  the  I'mpngalioii  of  Oiupe*! 
Wave*  an<l  thair  ll<>Uli  m  i.i  Triniiiry  and  .Secondary  Kocal 
l.in<»,  '  by  I'rnf,  K.  W.  V.%h1  V  "On  Cyaaioe  I'ritma  aiul 
»  .New  JJeili'Hl  of  Kxbit'iuug  Aii'jmaloiu  liiaponiug," 
Ptat.  a  W.  Wmd. 

LmriKKs  OowTT  Cni-xur. 
I.  <'■  fi.iik.    I  l|ieniiik'  >f  till'  I..C.< '.  <  ieneruting  St«ti'>n  f"r  ligbtiug  the 
\  1'  foria  Kiilkinkitietit,  aHj  liniiig  c'nvinK-ci'oiui  lEailway  Statina 
(l).IC.),  by  .Mr.  \V  II,  I H.  kiii-m,  '  "b«irman  of  iheOiimil. 

iNftm  TtH.-i  M»-  MttllAM'  »L  KJJUI.NSIBS. 

p.M,   KMn  MantinK  to  take  tbe  adjoBmad  Diamiaaa  mi  Mr.  4, 
AahfaH  a  |ia|w, "  IJ^t  Ulim  and  Swear  iBtchinM." 

Kl  EiTRO  II  lISMi.Xrc  SOCTBVr. 

jD.M.   C'Micort   b>  lii'<'  ViKht  .it  Ihe  St.  iamea'a  Hall  Baalawiat 

linU'iuetinj  Hall:.  Hcgrnl^^irrrt.  \V. 

Riiy.vi.  iNf-riTi  TIoS. 
'I  1.1.    »>«nin!.<    li.L'nunte  by  !Mr  W'.  l(ol>ert«-Aa*tmi,  F.KJJ,  on 


aATOBDAT,  Fabruary  33rd. 

iN-iTtrl'Tl.lN  ■>!  Kl,»^HI<  \L  K!«<.i:«lEIW. 

i/  «.m.   Studentii'  vi«it  di  (he  t  itv  of  l/9iid'<ii  Electric  Uial>t<''S  *-^'* 
wurkaai  l)«iik.<id-',  .H.K. 

l!«miVTtoxu«' JtrmoaKuviaiaBa.  , 
.'  .viy  p.^,.   viait  to  the  WilliMdan  Statkn  of  the  XatMpslitaa  Klasliie 

Supply  Co. 

ItOlTAt  iMSTtTOnOa. 

..'^■.111.    .\fternoou  Ix-eture  I.  '>u  ".Souod  and  Vibntkait"  bf  the 
U«ht  Hon.  Lofd  R^ImkIi,  f.lUL 


N^mtmoK  or  EtacnncAb  EMinaB^HamMaiMMHi-Tm  SacnooL 
I  at  the  OiiUiBe  ef  iMwev,  X««MMlle. 
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Iwwifwam  or  Eucirwai  Runnw — M<iiawam  tMvr 
7..70p.M    M<:tiii|.;.<i  Uwei.li  r..)te^,Mwe1)ci««r.  Aparteheiaia: 

■The  !  «■  of  stom«e  RaitcHcs  la  eonmatmi 

Traaw^ra,'  b}  U.  A.  Uriudlc. 


IxsrmtTioN  OK  Civil.  K.^uimsii». 
.'■.3<i  /.-w.    .Studeiil"   vi>il  lij  III*  Kiccirical  Worln  «t  Ik 
I'llitetl  Truiuivaya  I'o..  88,  HiK-h  r»ad,  Chiawick. 

INSTITITIOS  OK  KUKIIIKaL  KnOINSMUI  — HlBMnlOK  y  >l  >h  i1nM. 

S  p.m.  UMMs^rA]  Mv'  tiDg  at  (lie  L'nivaratt}'  Uniklinga,  Kdmuod-atreet, 
HirmtD^li.'Ui.  nb.  ii  Dr.  <l.  X  Lodga  Will dalivtv e«  AddNM. 

THVRBDAT,  TttruMiy  Mth. 

llOVAL  .Sni  iirt. 
p.m.    OrdiiuuT  McotiDg  at  Kurlioxtoo  Hoiue. 

IxariTtiTio^  OF  Ki.ECTauaL  Kxiil.vRSRS. 
H  p.hi.    Onliutiry  OwteraJ  Muctiug.    f'aper  lo  be  iieaJ  :  "Caljlr.%' 
by  Mr.  -Mm-yw  OXIomMM. 

nulUT,  Marcb  1st. 

IwrrrTiON  o»  .Irxion  K.xoixeebs. 
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CONTEKPOBJlRY  £L£CIBICAL  8CIBNCB. 
[OoHplka  bj  B.  IL  Vommn  D'A».1 

Thermii-flntric  ').'ij  --E.  van  Aabel  Ijas  siiltjecie*!  Abt's 
elcotromotive  aaiies  of  tberuio  electric  subetaucL's  to  a  acarcb 
log  investigation.  It  will  be  remembered  that  Abt  consCrncted 
the  following  scries: — Chalooi»yritiP,  pyroluaite,  biMnuth,  /iuc, 
nickel,  copi>er,  cadmium,  nickil  oxii.lt'.  arc  carbon,  iron,  pvro- 
hotite,  antimonv,  and  pjrit>?  ,  and  maincaiDc  J  that  tbis 
series  followed  the  law  of  thenno-olcctric  force  whitb  upplics 
to  the  metals  to  ft  noftr  approximation.  Thua  the  K.M.I'  , 
between  pjrolusitH  atnh  carbon  would  be  81;V2  (arbitrary 
aoalo),  between  c&rbon  and  pyrite  (ilS-ti,  and,  hence,  between 
pyrolu6it«  and  p>rit«  930-6,  which  differs  very  little  from  the 
obeerrcd  valne,  088-2.  This  approximation  is,  however,  by 
no  means  general.  Thus,  since  the  pyrite  /.ino  ooa^a  ebows 
an  E.M.F.  of  600-5,  and  the  pyrito-iron  couple  an  E.M.F.  of 
685-9,  iron  should  b«  farther  removed  in  tho  series  from 
pjrite  than  zinc  should.  Dut  this  is  contradiotod  by  the 
itgafM  derived  from  pyrolusite  coupled  with  iron  or  ziao.  It 
■Ijipwn  thaift  (tofiaito  aazias  wauA  b*  in«de  to  inolnde  these 

|E.  Van  .VniRi.,  Ann.  <><•!•  Phytil,  Ko.  2.  1901.] 


VropaijatioH  'ijWirflm'.  I iViiioM—fi, Lagrange baaendoaTOond 
to  throw  some  light  on  the  pnt  pl»yed  the  eaitiiiB  the 
|aiop>f|itk»^^^  seed  in  apwe  tekge^hy. 


behnvat  m  n  oondaetor  Hilnot 
as  %  dIelMttle.  A  oolwMr  me  bntbd  in  the  ground  I  ft.  deep, 
nt  n  distwoeiif  aooM  KN^ydi.  Cram  %  SSon.  spark  gap  provided 
Kith  M  idMnbn  2u.  long.  B«(om  the  earth  was  covered  ov»r 
the  flofaarar  the  latter  responded  well,  and  a  relay  actuated  by 
it  exploded  a  dynamite  mine  with  the  grcatPMt  E>a.se.  THiit 
when  the  wooden  box  containing  the  apparatuswas  covered  with 
earth  to  the  deptliof  Ift.  all  action  upon  the  coherer  and  upon 
the  mint  ceased  The  author  .taja  nothing  about  the  quality 
or  tl)H  nj(  i-Lii:  li  r.:'  r/i.i  soil.  He  believes  the  waves  are  partly 
absorbed  aiiJ  piirily  roilected  by  the  soil,  as  they  would  be  by 
a  couduotor,  and  points  out  that  the  explosion  of  underground 
mines  cannot  be  carried  out  with  the  apparatos  deaoribed. 

[B.  UPMWuftnym  aaidMb  Janaiy  9,  UOL] 


Fm/Hmefi  of  Altrmatf  i\,;fnt'.  K  good  many  simpl 
devices  for  determining  the  periodicity  of  an  aitematiog  cur- 


rent have  been  de.scribcd  alrija<]y.  but  probably  the  simplest 
yst  devised  is  that  of  R.  NN  acbsututh.  It  oonaists  of  a  piece  of 
watc  b  spring  (see  diagram  ;  damped  in  a  vice,  and  proviM 
with  a  Hrn&ll  square  piece  of  white  paper  scttick  on  by  OMMIS 
of  a  bit  of  wax.  When  this  is  illuminated  by  a  source  fed  by 
an  alternating  current  and  ml  vibrating,  it  will  appesr  to 
stand  still  when  the  fre<|ueacy  of  the  current  equals  its  own 
frequency  of  oecillation.  The  latter  can  be  frii'qiwtfil  from 
the  formula,  N  -7.920  thieknenin  ittni./f]ianB<h  in  ob.K  but 


fai  practice  a  graduation  oonU  bo  mmOv  wfTTW  on  tho  «r»*«|r 
ItseU.  A  small  oorreetion  mmt  be  sdded  for  the  p^per  in  the 
oaw  ol  llgitt  springs.  The  method  is  very  convenient,  and 
I  he  oMd  for  frequencies  up  to  1 60  per  second,  beyond 
liob  the  spiilligB  become  too  stiff. 

[R.  W4cB5«cm.  .init.  dtr  Pif$ik,  N«.  2. 1901.] 

TMinff  oi_  Ma^^-^L  Kimmna  ht»  fonnd  that  tho 
Jhioh  shoir  UM  greatest  permanency  when  exposed 
to  nuwoonol  stall  Beaeasarily  posseesthe  grealoat  rosiatmg 
tomtit  to  Ofbav  dsnsgnetising  influtnccs,  but  rather  the 
asntcmr.  Msiuls  Aonld  be  tested  with  the  same  patience 


as  .'Standard  ctliei,  and  their  examination  should  ocottpy  A 
correitponciing  interval  of  time.  Lxperiiaents  extending  over 
a  whole  year  showed  that  a  magnet  which  in  the  first  27  days 
WA«!  placed  near  the  end  of  the  series  of  permanency  advaneedto 
tho  first  plact!  in  the  course  of  subsequent  teats.  This  was 
largely  due  to  its  dimenKions,  aod  it  appeatB  that  ganaralij> 
those  magnets  have  a  better  chance  in  whieh  lbs  mtio  of 
length  to  onias  aeotiaii  is  great.  The  deontss  in  Ou  monwDt 
pwtienlwiT  gntt  within  tiio  Rnt  ftw  dsjs  after  ] 


tion.  slier  whieh  it  beeonMemiidi  doww.  This  indioatea  two 
canace  of  d{miBatioa»ons  of  Ihem  being  the  "  magnetic  after 
c  fect"  andtlie  other  the  structural  changes  connected  with  the 
hardness  of  the  metal.  In  magnets  which  are  not  exposed  to 
rough  nsage,  a.s  for  [n.-itance  in  iiiapnetoini'ters,  Hpeeimeas 
witb  umall  cxiercive  force  arc  uioro  adsiintaj^eouii.  bveu  soft 
iron,  when  prei^rved  from  sh<K'rr,  itnincaias  its  rsmeiNint 
magnetism  for  an  extraordinary  length  of  time. 

(I-  KLBaamac,  Amt,  dtr  Pkgtik,  No.  8.  IBQl.] 


Miiytieiic  luiuijr.i. — A  brilliant  series  of  researches  on  mag- 
netic images  has  been  eanied  out  b/H-Jaagec  Uisiintexpeti- 
ments  were  made  with  »  linetr  esBdnatar  sad  Ibidii  steel  or 
ironplstoi.  He  showsd ihst An  IsUar iwdiasi  1b» fieU  to 
sueh  »  snnner  ee  if  there  wart  saoAer  Inesr  earrant  in  the 
positive  of  the  opiioal  image  of  the  flnt  as  reflected  in  the 
plate.  Tliis  is  the  well-known  magnetie  Image  effect.  The 
author  proved  further,  with  the  aid  of  a  soknoid  instead  of  a 
linear  conductor,  that  the  property  of  ferro  magnetic  sub- 
stance?,  by  virtue  of  which  they  produce  magnetic  ima^'an,  in 
a  function  of  their  bardo  KH.  Ah  the  mechanical  hardncaa 
increases  the  image  effect  docrciisos.  An  interesting  devidop- 
mpnt  of  the  magnetic  ima^^'p  is  tlie  "'  kaleidoswipic  "  clTect 
obtained  by  tho  author  by  means  of  two  platu^  iueiini'd  at  an 
augle  t>u  each  other,  between  wbiuli  the  conductor  pas.'^ca. 
Tho  resulting  field  is  tho  same  as  if  further  conductor.?  were 
plaecd  in  the  positions  of  the  multiple  optical  images  of  th& 
real  conductor.  The  author  sup<;csta  the  t^xamioation  of 
curved  ferro- magnetic  mirrors,  which  may  lead  to  startling 
rcsnlta 

[H.  .Uiaili,  Ann.  Jrr  Phtitii.,       St,  1S01.1 


MAGNETIC  EXPANSION  OF  IRON  AND  NICKEL. 

BV  PHUJI'  E.  5UAW,  11. A.,  U.SC.,  \>il>  H.  C.  ULWH,  B.SO. 
I. — PnUWKARV. 

>;  1.  A  conaideralde  amount  of  research  has  been  done  oa 
this  subject  since  tho  time  when  Joale"  first  looked  for  ib© 
effect  and  failed  to  observt>  it.  In  .lo.de's*  second  atttinpt, 
he  used,  connected  to  the  rod  of  iron,  two  levers,  and,  with  a 
powerful  microscope,  observed  the  movement  of  the  end  of 
the  second  lever.  He  recorded  an  elongation  of  about 
j7,v'<><M<ii^-  for  the  current  used.  Nothing  farther  seems  to  have 
been  done  nntil  Tyndall ' ,  using  an  optical  lever,  verified  Joule's 
obsorvationi.   Mii/nl,  also  using  an  improved  optical  lever, 

then  his  predecessors.  Barrett, 
in  ptseiee  meaaorsment  showing 
thai  wbsreas  Joule's  valve  (Sar  tlis  BMtriwmn  skngatloii  ol  inn 
was  mngh  loo  amall,  Msiyir'i  wis  snniewhat  too  lane.  He 
also  was  the  fint  to  dsteen^  the  fbammaBa  tot  oMslt  anil 
niekeL 

§  2.  Shelford  Bidwell*  worked  with  rings  and  rods,  but 
finally  adhered  to  the  latter.    His  investigations  placed  the 

5iib:«M;t  on  a  higher  level  of  experimental  accuracy,  for  in  hi* 
baud.^  tho  opticil  lovor  was  much  icuproved,  and  he  made  full 
allowance  for  permanent  magnetiB.-ition,  andoari'fully  annealed 
his  spccimcDs.  By  using  very  strong  fields  he  pushed  the 
investigation  »o  far  that  tie  was  able  to  prove  that  the  move 
m«nt  approached  an  asymptotic  limit  for  the  two  metals  in 
question. 

Phil.  .Vag~V,A.  XXX.,  1847       76,  225. 
I  "  linKsrchw  in  DunMgnatwm, '  Ixiodnn,  VtlO, 
:  /•*•/.  Mag,  Vol.  XI. VI.  1873  y.  177. 
li  .V<uure,  October  12.  l&Ci 

X  Prof.  Uqr.»«oc.,Voi.  .XL.,  1B86, pi>.  109,267.aDd  Phil.  7V.i»M..18a8,i>.  205. 
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Nagaokm*  adniMai  Hm  tal^wk  by  aMUaR  invMtigMtioitt 
mmt  to  tb*  origiQ,  bit  ImpfOftA  optiMl  Umt  «nbliaf  bin 
to  tarn  the  nuU  monviiiaiit  lot  aiakd  of  1  x  lO^'flOU,  wfaioh 
«u  •boat  |lb  ef  tin  •iie  of-  BidweUI*  aoMUert  nading 

(1-4  X  10-").  This  was  a  splendid  contribution,  for  the 
Kiithor  was  enabled  to  trace  a  oomplete  cycle  of  oootionous 
movements  with  direct  and  reversed  magoetisatioo,  thus 
obtaininj;  symmetrical  hysteresis  loof».  The  results  were  of 
great  interest,  and  coMtitotoi  »  tammgh  of  miaato  tKguA' 
mental  work. 

A  further  rtstarah  was  publi8hiB<l  liy  Xagaaka  and  Hondnt 
but  no  smalltT  ineasnrement  was  made,  or  huu  tieen  iubiIh  by 
aQTono,  than  the  one  above  cited. 

MoreJ  first  produced  curves  showing  the  relalicm  oi 
magnetic  intensity  i\  )  to  ch&ugc  in  length  int'},  which  relation 
we  might  expect  to  hr  ahke  for  ro'is  of  111!  diampterH  if  of  tiin 
same  material  und  lens'h.  Thc'  curvoa  of  provious  writers 
bad  nlwnys  shown  the  reUtion  of  magnetic  6cid  (H)  to  cimnge 
ID  length  (tt),  tiie  oonseqaenee  being  that  the  carves  in 
diflfcrent  cases  were  various  and  apparently  unconnected. 
This  was  a  useful  beginning  in  the  very  necessary  work  of 
brinu'ini^  the  experimental  facts  into  lino,  with  a  view  to  their 
uUhniitu  explaofttion.  The  curves  won  forlbsr  modified  by 
liore  by  didaotiiig  fram  tint  known  diMigM  of  length  th« 
obaaga  pradooad  tiunMigboiit  tin  mitidil  bj  tho  tnoliTO^ 

bo  ■  ntnotiOB  ia  aU 


^l^y  wUdiiraaU.  of 


c*8<?3.  Tho  rcsiiltint;  curve  woiiliT  therefore  express  the  change 
in  knyth,  sujjpoaeU  due  ttolely  to  the  ma^etio  rotation  of 
particles  for  known  magnetic  inteti'<ity. 

The  above  sitetch  indicates  roughly  the  high-water  mark  of  | 
the  subject  so  far.  I 
3.  It  should  be  ohserved  that  ia  evary  previous  ra&eaicb  i 
the  optical  lever  method,  or  a  modification  of  it,  has  been  t 
adopted  for  measarioc*  lh<»  minut<»  changes  of  length.  Tho 
prespnt  Paper  will  show  that  these  ohangen  can  be  observwl 
by  an  entirely  ditferent  method,  which  hsii  tlie  advautageif  of 
greater  >i>  li<-i>ey  end  much  greater  range.    The  current  nscd 
for  producing  the  magnetic  field  ms  measured  by  the 
Ckomptoa  potontlomeker  melhod,  wblflb  gives  gre«t  accuracy 
Md  MopOb  Tbia.  olao,  it »  noivd^  m  niwdt  this  branoh  of 
ttqpMtBMDtol  nogaoUom. 

iL^joNora^UsAHrnira  ArraMtm. 

^  1.  One  of  us  has  lately  pubHabed  an  aoooont  of  an  instru- 
ment, the  Electric  Micrometer, ,  suitable  for  measuring  small 
tiiovHiiiieutR.  Put  in  brief,  the  principle  is  to  have  a  screw 
and  set  of  levers  moved  at  will  by  an  experimenter.  Any 
movenii'til  luiiile  hy  the  screw  head  is  miuified  by  tlio  joint 
action  nf  ttie  levers  ('win^e  ami',  are  nnequalK  pay  l.OOO 
timeii.  Thf  lexer  farthi'sl  from  the  .i^crew  carries  ii  coutact 
ImmI  of  iridic  pl^itiuiim,  and  in  nrranReJ  nenr  a  plate  of  iridio- 
platinutii  ti\'  il  •-  )  tho  lioity  ihc  ai:iai;at  o:  who.^e  movement 
IH  to  1x3  nh-i,  rved.  Th.'  iv)n:*ct  liewl  and  plate,  if  they 
(ouch,  coniplett!  ,iu  electric  e.rcait  whiuh  includes  a  telephone 
need  by  the  experimeotar,  'IhuH  any  small  movemen?  of  the 
body  In  question  may  be  followed  and  incasurcil.  FigH.  1 
and  2  and  sabaeqnent  explanation  will  render  this  dearer. 

§  2.  A  modification  of  the  form  seen  in  tho  Paper,  referred 
to  above,  was  used,  the  main  changes  being  (1)  sis  levers 
testing  on  horizontal  surfaces  instead  of  three  pivoted ; 
(2)  tho  movements  of  the  screw  lieod,  I'verrt,  tai  oxpeii- 
gwatil  body  were  all  in  a  vertical  pkue ;  (3 )  more  nlnoto 
taeotonmonta  ooold  be  tolieB,  tbe  soiaUeBt  raadiag  loohad  for 
ia  atob  let «(  BMaaannmBta  beiag  about  5  x  lO^m,  tbla  b 
oar  nott  of  oaab ;  (4)  a  rigid  q^tteia  «a«  amagod  for  holduig 
llnnly  the  rod  under  iowragaaoa  over  Um  eootael  plaoe. 
rr A  rough  idea  iB  ^«en  Itt  Fig.  1,  wUdb  abows  thc  skeletoa  of 
the  apparatus  in  aide  devatioa.  HO  ie  the  magnetising  coil 
Laving'  the  rod  of  iron  or  nickel  under  investigation  in  it-; 
coc«.  The  upper  end  of  the  rod  is  screwed  and  soldered  into 
a  brass  lug,  whioh  ia  itoeli  lecowed  rigbtly  iato  firm  8appori<(. 

•  yWL  Mag^  'aBMn,  UM. 

t  FUL  Mag.,  ApriJ,  IBOa 

t  My*,  Mir^  JSofMotar  imA  Dteraibsr,  MML 

:  P.  K.  amr.  nO.  IC^,  Dw..  IflOOt 


The  lower  ead  of  the  nod  i«  alao  aoiomd  and  Boidorod  iato  a 
bnws  lag  vfalflb  ia  asNned  toMO  and  aanlM  aflato  of  iddiO' 

platinum  6. 

First,  anmoeo  flaen  la  no  flanenl  ia  HO,  Uiea  let  tbe  aofotr 

Se  be  rotated  so  that  the  screw  head  rises  and  the  train  of  six 
levers  moves  carrying  the  oootaet  n  slowly  towards  (  until  it 
touches  it.  On  touching,  a  circuit,  FIr.  2,  eomplctcJ  auJ  a 
discharge  occurs  in  the  telephone  T,  which  tho  objerver 
curies  on  his  head.  Whilst  the  observer  is  listening  for  the 
sound  in  the  telephone  he  is  watching,  by  a  telescope  and 
mirror,  the  disc  at  the  bottom  of  the  screw  H' ,  which  is 
graduated  like  a  spherometor;  thos,  by  taldng  tbe  diso 
reading  (B.)  when  the  sound  oflOQEa,  bo  witt  dataRDiaa  the 
exa«t  position  of  the  surface  b. 


M.C. 
6 


■tJt  ^4      -^k  ^ 


Kiu.  1. 

Now  let  him  put  on  a  current  in  MC,  and  suppose  the  rod 
retractfl,  he  will  follow  np  the  movement  of  l>  by  rotating 
until  a  new  oontact  is  made,  the  reading  {E^  of  the  dies 
being  agaia  taken.   The  differeaee  (B,  -  B,)  givaa.  the  atovO' 
ment  of  the  rod  in  diso  oaite  for  a  baown  conaot 

Knowing  (1)  the  pitdi  ot  titt  aoNW,  (2)  t}ie  awabor  ol 
divisions  of  tiie  diaoi  aid  (8)  Iho  kiat  levoiiige  of  tho  ab 
levers,  the  moTeaunt  eao  bo  worked  oat  ia  oanwaetMa. 

S  8.  No  more  will  be  said  about  the  dataib  of  the  Electiis 
^licrometer  except  that  tho  precautteoi  mantiniBod  ia  the 
prenoaa  Fa^ot*  were  to^feaaalAM,  tho  groateot  oaio,  abora  all ; 


Fie.& 

things,  being  takea  to  have  ewry  part  of  hard  material  and 
rigid,  ao  tM^  looseness,  psnBoaent  aiiatB,  aad  back-lash  of 
tbe  porta  dunld  lie  minimised. 

But  tbe  OODtoot  oirooit  (Hg.  2)  needs  some  more  ezpiaoatioa 
The  battery  Be  baa  a  xoverring  key  whioh  joins  it  to  the  eada 
of  a  reeistanoe  box,  ABC.  Tho  naiataaaa  in  the  part  AB  ia 
.9taall  (aay  I, 000m)  compared  with  the  whob  ABC  (11,000m), 
so  that  we  have  a  potential  divider,  taking  off  for  the  eoatael 
only  a  small  part  of  the  whole.  The  use  ol  this  ia  to  redoea 
(he  full  of  (Kiteniial  iktohh  and  so  gave  the  contact  sorfices. 
The  remaining  parte  of  the  circuit  are  liU,  a  resistance  of 
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lOO.OOOw,  than  k  eaaSmm  8  (of  i  mti.  capaoitT),  and  the 
telephone  T  ara  put  M  >  Aottk  MNM  tb«  aods  of  Br. 
Ii  wiU  be  obvioiu  HuA  ftt        mftki  iBd  tarnktl  «t  Ow 

)  will  sound. 


III.  — MAnS-ET!*!SQ  CcRBBSTjClBCDlT. 

In  Fig.  &  ii  shown  some  ol  the  apparatus  by  which  (1)  the 
bar  under  experiment  was  magnetii«d,  or  (2)  demaKnetiMd, 
or  (3)  by  which  ihe  magnetising  current  ooulJ  be  accurately 
meaaured.    Taking  these  in  order : — 

g  1.  Magjutiting. — The  currant  from  tlie  battery  B<i  paaaoa 
ihmigh  the  key  k„  the  staodard  resiHtiince  Sf,  the  roaistaccea 
R,  and  K,,  then  the  key  k„,  then  by  terminals  3  and  +  to  the 
magnetising  coil  MC,  and  through  temiiu&ls  2  and  1  back 
to  the  (Mtteiy.  The  standard  St  will  be  mentioned  below. 
Kj  is  an  aftO  wire  adjustable  resistance  (up  to  100  ohms) 
fair  large  oortents,  and  is  a  box  of  resistances  (up 
tD  10.000  ohms)  for  the  ainaU  eurrents.  MC  is  a  ooil  of 
MfMB  win,  Imm.  in  diameter,  consisting  of  14  layers  each 
of  76  Ul»l»  wnd  8'6nB.  long.  It  will  thos  carry  a  large 
■d  gm  m  ataong  iM,  in  its  oon  vithont  ptoioeing 
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much  hetit,  l6  was  necessary  lo  Ruard  most  carefuU)  .i^ainst 
heat  from  the  coil  reaching  the  t^xperimeutal  wire  in  the  core, 
so  the  coil  wa.s  wound  on  fi  thick  boxwood  fonuer  and  was 
Burrouni-itu  o:i  all  sides  by  two  layers  of  asbestos  ahoot.  Thi^i 
arrangement  proved  m  t  ffuetuil  that  it  was  ea<y  to  work  for 
short  times  with  as  lar^'e  »  curront  as  "I  S  amperes  without 
causing  much  expansion  due  to  temp<  rat'irH  chancre  of  the 
rod  in  the  core.  Now  a  rise  of  temperaiure  iu  the  rud  of 
iHi.  would  give  a  raoTemMit  at  the  end  of  the  rod  of 
lO^OOO  of  the  inHtrumenfi  itala  divisions ;  from  this  state- 
loant  it  will  be  aaan  how  hbdmbb^  it  temperatore  equilibrium 
for  aoMMrfoi  wwIdBg. 

-  'i.  Th'ina^HHUiHf.—Atmt  taking  •  nadiag  of  Iflsgtlt  for  » 
given  current,  then,  when  w«  take  «lf  iha  ooimit  aona  lines 
of  f  permanent)  maf^notism  remain  in  the  rod,  and  thare  is  a 
corresponding  change  in  length.  This  must  be  removed  before 
putting  on  a  new  current  and  taking  another  obeerration  of 
length.  To  do  this  wc  have  a  special  circuit  joined  to 
termiiialx  -'  <^"'i  '  the  battery  B  sends  a  cnrrnin  thrruif^b  a 
Iwgi^  adjiititaLlu  •LT,iatauc<>  K ,  aud  »  rheostat  iU.  Tlni  volt- 
tiietpr  \  f-hiiws  thi'  fall  of  ['OEr'ntiiil  along  ]Vi-  If  wu  p  it  the 
sliduig  ciuitiu  t  V  at  the  poir:t  H  wi:  ciliali  have  ihe  whole  f&ll 

of  potential  \  RL'tiuK'  thrdu^'h  tho  connnmlaitar,  baft  if  F  ia 
placed  at  D  thp  full  of  jio-.n'iitul  i^  nil. 

The  proc*-S't  «if  il.!(iiiigni?;i.'iin^^  i-;  mh  follows  L'at  down  the 
k»j     and  let      he  up,  then  put  F  at  H,  rotate  tlie  com- 


mutator  (giving  about  15  reversals  per  sec.),  and  slide  F  from 
U  to  D.  Than  tha  aoil  MC  will  aatpaiiaaoa  alternating 
oiunanta  wliiah  oannitMa  large,  grow  lata  and  finally  vanish, 
tba  vkola  ehaaga  in  avRtnt  kab^  ion  *  maootk  anna  ton 
flia  nalil  it  wMna.   Siaaa  r»pU  lavMMb  «i 

deoiwibg  oartant  eaaaa  damagBetisation. 

Tba  'Mflarj'  wa  oaed  waa  a  lighting  ciraait  of  300  ToUa, 
and  Rj  was  a  row  of  six  incandescent  lamps  in  parallel, 
which  oould  be  turned  on  or  off  singly.  We  found  that  when 
Rj  ConKisted  of  one  larnp  the  fall  of  pfilnn'm!  iiin-'^s  F'H  .v;.i.i 
'2  volta,  whilo  when  two  lamps  wore  in  parjillnl,  th_  fall  wi»!i 
about  4  volte,  and  so  on.  It  is  evident,  tin-n,  :h,a  wn  csu 
vary  tho  doma^netibiug  current  according  to  cho  magnotiging 
current  and  so  have  our  means  of  '  wiping  out'  Ilia  |>aiHiaiianl 
magnetism  variud  tiocordiiig  to  reqairements. 

;t.  \VhRn  measaring  the  current  we  put  in  action  a 
f'romptou  potf ntiometer  ttttaeheil  to  tha  ends  of  tho  standard 
S(,  at  the  g^mc  time  joining  to  the  terminal.i  1  and  :!  the 
alternative  coU  AC  in  plaoe  of  MC.  By  this  means  Uie 
current  can  be  measured  at  oar  leisare  without  the  ooil  MO 
being  heated.  We  took  care  to  bava  axaet  aqoali^  batwaaa 
MC  and  its  leads  on  the  one  band,  and  AO  aiBd  m  kadt  OH 
the  other.  The  terminala  of  8(  an  nareary  onps,  and  wo 
had  four  standards  of  about  100,  10^  1,  and  ohms  respec- 
tively, their  exact  raaiatanoia  baiag  aaonrataljr  known.  Our 
battery  oonaisted  ol  aavatt  aaaondar^  ealla,  an^  number  of 
wUokwaooaldpatoBatiiQL  If  wo  van  Working  wttbamaU 


aoOaraaiilaMaortitai 
It  will  tfaoa  baaaao  tba*  wo  oankaap  Uw  fUl  of  potantialtoin 

L  to  K  between  eonvenient  limits,  aw  1  volt  to  volt  Tha 
Orompton  potentiometer  measures  the  fall  of  potential  from 

L  to  K  by  direct  l  ompari.'Vm  with  a  Clark  cell  so  that  know- 
ing the  reaistanc*  of  wo  obtain  the  current  llowing  in  the 
magnetising  circuit  at  onc<^  from  Ohm's  law. 

Readers  who  are  unfamiliar  with  the  a%  of  the  Cromptoa 
poteutiomtiter  will  find  a  very  full  account  in  the  back 
numbers  of  Th'  IJ-rin<ian.*  In  principle,  i&  is  a  Clark 
potentiometer  having  an  adju.stable  re.slHtHncH  at  one  end  of 
the  slide  wire,  thus  giving  a  very  open  scale  of  measurement. 
It  also  lUH  ftgsaot  many  admirable  cr>nveni«DOaiaad  IttiQgl. 

(To  i*  MMtMMMd.) 


THE  PROPOBED  ELECTRIC    GOMDUIT  FOB  THE 
LOHDOR  GOOHTY  COUNCIL'S  TBAMVATS. 


As  promised  in  our  last  issue  we  illustrate  herewith  the 
electric  conduit  which  has  been  devised  by  the  London  County 
Councirs  engineers  for  use  on  the  routes  between  Westminster 
Hridge  and  Tooting,  Kennington  Uate  and  Bhtckfriars-road, 
Hi  (ieorge's  Circus  and  Waterloo  road.  Cootinaous  current 
will  be  supplied  at  600  volts  from  the  generating  station  at 
(.'amberwell  Oreao  and  from  a  sub-Ktation  at  the  Balham 
dapdi.  Tha  oaia  aco  lo  ba  doaUa-dadnd  on  faqgias^  afanilar 
to  that  abown  In  oparatiaD  on  tha  Wattfaighoaaa  tcaak  laat 
we«k.  Tha  aaaling  MftHtf  in  to  ba  64  to  70,  and  tha 
speed,  withta  •  4  miles  radina  of  Charing-oross,  la  to  bo 
10  miles  an  hour.  In  aocordanoe  with  the  London  Cooolj 
Council's  Act  uf  11)00,  a  description  and  drawings  have 
been  submitted  to  the  Board  of  Trade  for  apjiroval,  and 
ako  to  the  metropolitan  boroughs  oi  Lambeth,  .Soathw&rk, 
and  Wiitjclswortl'..  I'liq  bnt  Dame>l  borough  suggested  some 
modilkiiuonti,  tind,  iheac  ha\itii,'  li,:i'n  made,  has  intimated  to 
tlie  Hoard  of  Trade  its  :ipprov*vl  of  che  .-ystem.  Tho  other 
roiwi  authorities  ha'.e  been  infuriu^d  of  tbe-i)  uniditicationi, 
and  it  is  e.vpei  teJ  that  they  al-ij  will  4if,'Qify  ilieir  iipjiroval. 

Fia;.  !  gives  a  ^jt  iieral  vie*  of  the  I'ond-iit,  aii<l  I'il;^.  2,  S, 
and  1  are  line  drawinga,  showing  sections  '.hrougii  the 
insulator  pit,  through  the  OOncret**  tube,  and  across  ihu  <':isL- 
iron  yoke  respectively.  The  tramways  will  lie  double  track 
througlioat,  the  gange  boing  -tit.  ^ha.,  and  the  tcack  tails,  of 
bM  «hder  aeatioa,  waigbmR  lOBIb.  par  yard,  wiB  ho  laid  to 


•  W,  (  Ui  k  hinhifi  »  mrticleti  in 
V.,1.  .WXVUI.  .    See  aU>  W.  « 1 
•ad  iu  AdjuMI*,"   >.  The  JUectricitu  ■Ssries.J 
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the  same  position  as  those  which  now  exist.  The  slot  roils 
are  of  steel,  Z  section,  weighing  5Ulb.  per  yard,  with  a  drip 
lip  Along  the  inner  edge  of  the  slot.  The  width  across  the 
heads  of  the  two  calls  will  b«  ikin-  The  rails  are  bolted  to 
the  yoke  jaws,  and  further  fixed  by  wooden  wedges,  the  width 
of  the  slot  being  kept  as  near  ^in.  as  possible. 

The  conductors  are  two  in  number,  of  soft  steel  tees  weigh- 
ing 23lb.  per  yard,  and  carried  on  insulator  supports  at  loh. 
intervals,  the  supports  being  arranged  midway  between  the 
yokes  (see  Fig.  1).  The  insulators  are  of  gla/ed  brown 
earthenware,  with  doable  petticoat  (see  Fig.  5),  mounted  nn 
cast-iron  stems,  which  are  cemented  into  the  concrete.  The 
curved  brackets  down  to  the  conductor  rails  are  of  gunmetal. 


concrete  2ft.  1  Hn.  The  greatest  width  of  the  yoke  measured 
across  the  track  is  2Cin.,  and  the  section  at  the  bottom  is  as 
shown  in  Fig.  6.    The  conduit  tubi>  is  of  c<;ncrete. 

The  covers  over  the  insulator  pits  give  an  opening  1ft 
square,  and  will  be  filled  in  with  artifioial'granite,  or  whatever 
material  is  used  as  paving  between  the  track  rails. 

Wherever  the  conduit  is  drained,  a  larger  box  with  opening 
19in.  by  I'iin.  gives  access  to  both  insulator  and  drain  pit, 
and  a  similar  size  of  box  will  be  employed  wherever  a  section 
insulator  is  used,  the  conductor  tees  being  di\ided  into  lengths 
of  al>out  half  a-mile. 

Having  now  described  the  proposed  conduit,  we  feel  it  our 
duty  to  criticise  it,  and  we  may  say  at  once  that,  unfortunately, 


Kui.  1.— <iiM«i<*f.  Vi»iv  iiK  PiioitwiD  L.r.C.  OwiniT. 


and  the  insulatoris  are  fixed  by  a  nut  and  washer  at  the  top  of  j 
the  stem,  leather  washers  being  provided  to  pioch  against.  A 
bell-shaped  pot  cover  is  placed  over  all  to  deflect  any  drippings 
clear  of  the  insulator.  I 


Tk.  l-tttOn  IkiDiitk  IimiUior  Pit  Uhl  IomI  Boi. 


Fl".  4  — 8«i'U«n  UirMifli  Vgk*. 

Vi(i>.  2.  3  AMI  4. -Skctiom  ot  I..C.C.  CiiMH  ii  I  tx»i  i  .i  tini  .Si:i-ii.ifre 

K>H  I'oXOCiTOR  TtUa  M>T  8K01VX  . 

The  cast-iron  yokes  are  spaced  .'.ft.  apart,  the  depth  from 
the  top  of  the  slot  rail  to  the  bottom  of  conduit  tube  being 
1ft.  OAin.,  and  to  the  base  of  the  yoke  whore  it  bears  on  the 


the  remarks  we  have  to  make  will  be  mainly  of  an  adverse 
nature.  There  has  lieen  more  trial  and  error  in  electrical 
conduit  de.-^ign  than  with  anything  else  in  connection  with 
electric  traction,  and  those  conduits  which  are  now  success 
fully  at  work  in  Washington,  New  York,  Paris,  and  elsewhere 
are  the  outcome  of  an  immense  amount  of  actual  experienoe. 
It  seems  a  pity,  therefore,  that  the  designers  of  the  L.C.C. 
conduit  should  have  departed  so  conBiderably  from  what  ha? 
almosi  come  to  be  considered  the  standard  method  of  laving  such 
tracks.  Dearly  bought  experience  has  proved  that,  before  all 
else,  every  legitimate  effort  should  be  taken  to  prevent  the 
closing  in  of  the  slot  from  lateral  pressure  due  to  tnAie, 
changes  of  temperature,  tVo.    This  has  been  effected  in 


Ki«.  5. — St,rrcH       InsI'LatoR  is  L.C.C.        Kio.  6.— ..SjtTins  at 

roNtii  IT.  Uiirrou  of  UtM'.  Cusdiit 

central  slot  conduits  now  successfully  running  electri- 
cally by  extending  the  yoke  outwards  to  the  bases  of  the 
track  rails,  and  so  rigidly  connecting  the  whole  together  that 
widespread  settling  or  spreading  of  track  rails  and  conduits 
is  entirely  prevented.  Uf  course,  if  the  yoke  stands  by  itself, 
•6  in  the  case  of  the  lirussels  conduit  *  for  example,  where  the 
slot  is  in  one  of  the  track  rails,  then  the  yoke-casting  must 

*  It  may  be  meiiiiunetl  tluil  the  eo^oevr*  kt  llnusel'  ilh)  not  altmiipt  t<' 
iii*k<-  lha  width  o(  ibe  ilol  in  mimII  m  u  propoxMi  fur  IahiJod.  tti<> 
ilitnenKioii  beiuu  liiii.  Tlicic  i-,  furtlx-r.  rety  littlf  timfflc  ou  thi>-» 
boulerartli  wlien-  llu-  .nmluit  i>  uacd.  itbriuurly  llie  lioddun  ci>uiUtioii- 
— tli*t  i-.  nvmiianktiTrty  ii»m>«  n*!*  xid  •'\i«iiUngly  Im^vj  tmffli.  <«iii- 
Uiml  witli  the  iiurroM  ;in.  slot — call  (<>i  a  luucb  uiure  •••litl  cooatrtKtk'i). 


CoogI 


THE  BLECrRlClAN  FEBRUARY  22.  190i. 


653 


be  mode  extra  strong  to  withstand  the  pressare.  This  is  the 
condition  of  the  L.C.C.  conduit,  except  that  it  ia  midway  on 
the  track,  and  yet  we  find  that  the  dimensions  of  the  yoke- 
caating  are  smallest  where  one  would  have  expected  them 
to  be  greatest.  Thus,  from  Fig.  G  it  will  be  seen 
that  the  depth  from  the  bottom  of  the  tube  to  the 
bottom  of  the  yoke-casting  is  only  4in.,  whereas  in 
the  Westinghonse  yoke*  (see  Fig.  7)  the  dimension 
is  71in.,  beeidefl  being  wider  in  a  direction  parallel  to  the 
track.  Quite  independently  of  the.  strength  to  resist  closing 
of  the  conduit  due  to  its  being  extended  under  the  track  rails, 


have  some  doubts  as  to  whether  the  shopkeepers  in  the 
Wcfltminster  Bridge-road  and  elsewhere  will  like  noisy  sets 
being  re-introduced. 

The  one  thing  to  be  said  for  the  LlC.C.  conduit  ia  that  a.s 
the  yoke  is  only  2Cin.  wide  the  excavation  will  be  lesn  than  if 
the  yokes  spanned  right  across  the  track.  Seeing  that  the 
track  rail.4  have  to  be  re-laid,  however,  it  is  doubtful  whether 
there  will  really  be  much  saving,  for  tho  extended  yoke  need 
not  be  rectangular  as  shown  in  Fig.  7,  but  can  be  of  the 
more  commonly  employed  triangular  shape  as  in  Fig.  9, 
which  is  an  illustration  of  one  of  the  New  York  tracks. 


Kii;.  7.— .SixTtux  or  WB-iTiNOiUH^t  (■oiim  ir. 


the  IWeatinghouse  yoke  is  many  timee  stronger  than  the 
L.C.C.  yoke,  and  the  New  York  and  Paris  yokes  are  also 
stronger  than  the  I-.C.C.  yoke. 

Experiments  aro  to  be  made  to  see  exactly  what  pressure 
is  required  to  break  the  L.C.C.  yokes  as  they  now  stand.  Wo 
feel  sure,  however,  that  no  electric  conduit  in  succesnfui 
work  could  be  found  which  would  exhibit  such  scanty  yoke 
dimensions,  and  we  cannot  help  thinking  that  it  is  taking 
unneoes.sary  risk  to  depart  so  much  from  recent  and  jir'n-.d 
practiri-  in  this  respect.  We  understand  that  on  no  account 
ia  wood  pavement  to  be  used  between  the  track  rails,  so  that 


Practically  all  mistakes  in  the  past  have  been  traceable  to 
attempted  economy  in  first  cost — either  the  conduit  was 
skimped,  concrete  too  shallow,  badly  drained,  or  else  the  yoke 
castings  too  light. 

Having  pledged  themselves  to  the  conduit  system  of  electric 
traction  wc  do  not  think  the  Ij.C.C.  ia  justified  in  considering 
too  nicely  the  expeni^e  of  cinstracting  the  conduit.  They 
must  faoa  the  drawback  of  expense  properly  as  become]  the 
representfttive  body  of  the  leading  city  of  the  world. 


Fla,  8. — I*HOTil<;IUPBI<    View  iiK  WesTIXGHOC'E  Co.NDI'IT. 

there'will  not  lie  the  difliculty  from  wood  expanding  when 
wet.  We  take  it  that  the  various  authorities  interested  clearly 
anderstand  this,  and  that  they  a(;ree  to  araniteMta.  bat  we 

*  It  uuky  b>'  piintcl  nut  tluil  ibe  couiluit  ayitlum  whicli^wu  altown  in 
ruuning  order  at  <  'aiiiixnrwell  is  thn  aftme  ]is»Kti>  '^f  (ruck,  lite  stimc  4:jir,^i-., 
VI  forued  |«rti>f  the  VV«(slin|tiouae<ixhibit  llia  AcriculturaljHikll,  l/muloii, 
U«t  aunuiter  tee  Th'.  ElKtrteian,  VuL  XI.V.^  p.  961,  aixl  aUo  October  2b. 
ISOO,  V  3> 


Fro.  9.    N'>:«  \t,t:t,  .  I.ixk  m  Vmkk-  Inw.hii.L'  ovkii  Tk.h  k  Km  \VjitioN 
utrom  Kin  no. 

The  way  we  lay  down  our  railway  tracks,  bridges,  &c.,  is  the 
admiration  of  American  engineers:  shall  we,  then,  reverse  all 
this  and  put  down  tramway  tracks  which  arc  inferior  in  con- 
struction to  the  work  in  Bimilar  tracks  in  New  York  and  Pans, 
and  all  for  tlie  sake  of  a  little  extra  excavation  and  a  few 
more  tons  of  concrete  and  cast-iron  ?  h'urther,  it  should  be 
remembered  that  it  is  the  standing  charges  which  form  the 
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greater  percentage  of  the  expense.  It  is  not  mnob  more 
eipeniiro  to  excavate  right  across  the  trtMik  onoe  the  roftd  ia 
opened  up. 

There  are  otbor  points  in  the  L.C.C.  design  which  appear 
to  require  modificiition.  Thus  the  depth  from  the  conductor 
tails  to  the  bottom  of  the  tube  is  surely  too  shallow,  when 
we  consider  the  dirtineesof  London  streets.  With  the  insul&tora 
supported  on  a  cast-iron  stem  from  the  bottom  of  the  oondait 
there  is  risk  of  debris  accumulating  round  the  insulators 
uid  causing  a  short  circuit  between  the  stems  and  the  gun- 
metal  arms  or  the  conductor  rails.  Such  a  thing  might,  for 
instance,  easily  occur  in  cleaning  oat  the  tube,  by  wet  paper 
and  similar  material  being  pushed  to  one  side  and  clinging 
Tonnd  insulator  stems. 

It  is  a  fact  that  in  the  earliest  electric  conduits  the  con- 
dufton  were  sicurid  U>  intuUitirrs  carrini  on  i>fitr»tals,  and  in 
every  cam  it  was  found  impossible  to  preserve  a  good  insula- 


Tio.  10.— OanDt.ti.  \  iitn 


K\natruKifTAi.  TkACK  at  Cambirwiu. 


tioD  owing  to  creeping  and  splashiiig  of  mud,  fee.  The  first 
cxinduit  lino  put  down  in  the  Lenox  Avenue,  New  York,  bad 
pedestal  insulators,  but  after  a  short  time  they  proved  to  be 
quite  impracticable,  and  the  suspended  insulators  now  in  use 
had  to  be  substituted.  A  feature  which  we  take  exception  to 
is  the  use  of  wooden  wedges  between  the  yokes  and  the  slot 
rails.  These  wedges  are  bound  to  rot  in  time,  and  then  there 
is  nothing  to  prevent  the  slot  rails  heeling  over.  In  fact,  we 
should  Bay  that  a  heavy  road-roUer  would  probably  dis- 
place the  slot  rail  even  with  the  wood  wedge  in  good 
order.*  A  point  in  connection  with  the  conductor  rails  is 
that  the  horizontal  ',web  is  beaded  upwards  for  its  full  length, 
the  object  being  to  provide  a  fish  for  a  few  inches  at  either 
end.  This  ledge  will  naturally  retain  muddy  water,  iic, 
which  may  fall  on  the  conductor,  and  when  insulation  ia  of 
such  great  importance  it  seems  fooUsh  to  do  anything  which 
looks  at  all  Uke  lowfring  itH  ethciency.  If  the  fish  were  really 
necessary  (which  wo  much  doubt,  as  it  is  not  used  on  systems 
which  havt>  been  running  for  yt^an))  th<>  l>ead  could  be  made  at 

*  It  hIiuuM  b«  remeuiticrtNl  llml  u  >»tnwc  truniwity  track  ii*  not  Uke  a 
nilwiiir  liiie  whrre  the  wedgin  in  the  chiir«  we  alwaj-a  in  view  aod  can 
br  re|iUocd  or  lightcuwl  U]>  without  troutil*. 


the  ends  only  and  on  the  nnder  side.  This  should  be  ohe»per 
than  rolling  a  special  heaA  right  along  the  tee  iron. 

Another  small  matter  which  appears  to  require  attention  is 
that  whilst  the  tie-bolt  connecting  the  track  rail  with  the 
yoke  is  firmly  fixed  to  the  web  of  the  track  rail  by  back  nuts, 
the  other  end  is  merely  placed  in  a  slot  in  the  yoke  casting. 
As  there  ia  quite  an  eighth  of  an  inch  clearance,  it  is  difficult 
to  see  the  use  of  this  bolt.  rivrv., 

In  conclusion,  there  are  two  points  which  should  b«  fully 
borne  in  mind  in  getting  out  a  conduit — one  is  the  possibility 
that  at  some  future  date  the  pressure  will  be  increased  above 
the  600  volts  continuous,  may  in  fact  be  changed  to  a  higher 
pressure  alternating ;  the  other  is  that,  however  strong  the 
yokes  are  when  first  put  down,  the  continual  rust  and  vibrt^ 
tion  will  make  them  gradually  deteriorate.  The  vibration 
in  an  electric  conduit  is  not  nearly  so  groat  as  in  a  cable 
conduit,  because,  of  course,  there  is  no  running  rope  or  guide 
rollers.  Nevertheless,  there  is  a  good  deal  of  vibration  from 
traffic  and  other  causes  which  in  time  tend  to  alter  the 
character  of  the  cast-iron  and  make  it  leas  able  to  withstand 
severe  stresses. 


ON  THE  TRAINING  OF  ELECTRICAL  ENGINEERS.* 

BY  .!i)HN  T.  SICi.il.90N,  D.S.C,  M.  ISST.i..  K. 

Electrical  capnccring  diflera  from  the  other  branchea  of  the 
profeaaion  of  the  civil  engineer  in  beini;  baaed  on  thcoreticjil 
principle^«  whuac  application  give  predicted  icaults  which  closely 
accord  with  thow  jiractically  obtained,  and  in  Oiu  department  vn 
biive  not  been  not^ibly  troubled  with  a  division  itit»  llie  t*o 
cuni|M,  of  which  we  have  heard  so  often,  of  ihows  who  1i«lieve  in 
theory  anil  those  wlio  believe  in  pructic«.  The  r«aHon  for  tJiis 
diRetence  fmm  the  civil,  mechanical,  or  mining  branchM  of 
eDgineeriii^  aeenui  tn  lie  in  the  circumstance  that,  in  electrical 
engineering  practice  ha.1  been  largely  dtrect<'  i  by  a  conauinnule 
theory,  whereaa  in  other  departnient.t  theory  hoa,  at  ita  belt,  only 
endeavoured  to  understand  and  explain  practice. 

The  other  dintmgaishing  feature  of  electrical  engineering  which 
must  be  carelully  borne  in  mind  in  the  same  counoction  i»  the 
unparallelol  t^owth  of  electrical  induatrica  in  the  past  10  or  !.'> 
yemr,  onJ  their  present  increa^inK  rwlo  of  devclupment.  So  much  ia 
this  the  coae  ihut  the  task  of  kcvpini!  the  profui'aiunal  training  of  the 
aludeut!<  of  thka  branch  of  onKineering  abrroat  of  current  practice 
aeems  al«o  a  hopeleaa  odu.  I'hia  fuimn  the  all-ii»p«rtant  i|ue.itian 
whether  it  is  within  the  province  of  cngiiiecrinK  wrUoola  or  collegea 
to  impart  technical  in.itruction,  ]iroperly  HO-calle>l— to  supply,  viz.  : 
up-to-<<ate  infonn.ttion  03  to  the  practical  details  nod  procvasea  ol 
ntanuEoctnre  of  machinefi,  and  to  dive  instmction  in  auch  like 
mechanical  art* — or  wht^ther  it  ia  their  duty  rather  toonfine  Ibein- 
selvex  to  the  pcientilic  principles  that  underlie  engineering  in  ^eiKrai, 
and  ita  several  brunches  in  particulaj'. 

I  think  the  proper  anawcr  to  thi*  i|uestion  has  now  been  fuiind  in 
the  general  oiluplinn  of  the  labiinttury  aa  the  proper  adjunct  and 
complement  of  every  fiial-cl«»  school  of  applied  science.  Without 
the  means  of  making  experiments  the  alu  ty  uf  applied  mechanics 
wa«  clu««ly  aualogoua  to  and,  in  fact,  was,  an  extension  of  the  study 
of  ratiuiial  or  theoretical  mechanic*.  There  were  then  certain  data 
conceded  as  founded  upon  profeiwiunal  experience,  and  the  course  of 
instruction  was  confined  to  the  oonsiileroiion  of  the  results  Hawing 
from  reaaoniugs  \ia»ed  on  theae  data,  and  t3  the  working  of  prohlems 
and  exerci«e!i  in  the  opplication  of  thesi'  theories  which  were  intended 
to  form  an  introduction  to  the  actual  ottice  w^ork  of  the  engim^r  in 
practice.  U  must  be  allowed  that  much  of  ihia  exovllciit  work  is 
still  and  will  always  lie  nece»sary.  Itesting  011  a  stroriK  toimdation 
of  malbeuialici!,  physics  and  chemistry,  the  knowledge  of  the  engi- 
neer must  always  include  such  pure  aciciicea  as  those  uf  kinematics, 
dytiaiiiics,  bydro-dynomica,  thermo-dynamica,  and  electni-dynamics. 
A  sound  elementarj  ac({uaintence  with  oil  of  theae  is  necesaary,  an<l 
a  s|)vciiilistjd  knowledge  of  that  one  more  particularly  u«uful  to  the 
engineer  in  hi>  own  branch  must  Im:  ubtaineil.  It  i«,  lor  instance. 
r|uit«  hup«k>^s  to  try  to  explain  10  a  man  who  has  no  knowledge  of 
■Ijnumics  upon  what  principles  one  proceeds  in  endcavouriug  to 
balance  a  locoinntive.  No  amount  ol  laboratory  cxpenmcnl  «ill 
enable  him  to  dinpcn-'H!  with  a  knowledge  of  the  mecliaiiicid 
principles  involvtil.  A^ain,  the  fundamental  principles  of  tbermtH 
dyuaniica  may  not  be  ul'much  use  in  helping  a  man  to  tlie  Mie  of 
tlie  c.vliudeift  of  a  steam  engine  ;  but  they  will  nl  all  events  keep 
him  injm  wiisling  his  time  in  trying  to  desiKH  a  |ierpetual-iuotion 
machine  ;  and  they  will  ahow  him  how  far  he  can  hope  to  go  in  tlie 
direction  of  the  improvement  of  hia  heal  motun  ur  other  energy 
transfomicra. 

*  Atxtroct  of  a  l'a|ier  rokil  lipforc  the  Mauchnter  .Section  of  tlic 
lustitutiun  of  Electrical  Eoginecri',  Kcbruary  12,  1901. 
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But  the  ptOTince  of  tlie  lal-oratorr  in  thi*  Bchemir  <jf  enj;iiif«-riiiK 
education  is  :  First,  to  extend  ecientilic  knowledge  bv  providing  more 
«mniiBMital  del*  ;  and,  second,  to  sbow  to  the  •tOMnt  the  wope, 
valna  Uid  llnimioMofUie  Uieoriet  h«  hat  rtudied  in  the  clau  room. 
WIthmt  lafacnlMjr  mak  the jronog  engineer  u  in  danfter  of  eupfx^ 
tag  that  an  MKmaariiig  praMtin  bus  been  solved  irhen  a  cvrbiin 
DMthematical  solution  has  been  obtained  from  a  basis  of  given  pby- 
•ical  assumptions.  The  critkal  or  tngitutrwg  laut  is  not  developed 
in  th>'  ela«y>  n-<,m.  The  sturff^nt  cannot  b*  expected  to  know  which 
of  the  fi.s;.uiiip[ioDS  underlying;  his  mnthejnatical  work  rvall^  riiw«^ 
to  practice  ;  and  which  otner,  altliough  tiie  b€i>t  thut  can  \v.  ma  If,  i!i 
tu  from  bein^  true.  Since  applied  mechanics,  or  (.'ii^'uir'-riiig,  i^'  not 
a  complete  scienecs,  but  is  comtantlj  being  revised  as  to  lU  data  and 
being  added  to  M  to  ita  axpadoMDUl  laws,  it  is  not  toliicieiit  to  deal 
'«id>  it  as  with  an  aiNbact  adtnea  having  immutable  Uwaaad  finaU  j 
waBtiimil  ont  flonacqiienoM ;  oa  the  contrary,  the  jomg  engineer 
■nut  lie  tnined  to  cxeniie  a  aalutaiT  scepticism  aato  all  goieralisa- 
Ijona  from  experienoe,  aad,  as  Car  as  poasible,  to  prove  things  in 
detail  for  himself. 

Reverting  to  the  qamtion  of  inRtr'jcrtion  in  up-to-date  engineering 
practice,  it  may  be  addvi  m  the  tlnrd  function  of  the  labonktory  - 
and  mor«  fspcdally  of  the  clcctriL-al  t'lrKineering  laboratory — that  it 
shovld  i:A)Q'-niu  iii;>.:luuej  and  instriimenlo  of  the  newest  type*  pro- 
eurable,  wkicli  may  serve  as  object  losKuns  on  the  general  trend  of 
electrioat  Mtgineering  design.  To  avoid  becoming  an  old  cariosity 
■hop  it  will  M  necessary  in  most  schools  to  rely  upon  the  assistance 
«(  BMHinfacturers  who  are  willing  to  lend  their  recent  patterns  of 
naduses  to  the  Uboratory  for  testing  and  examination  pnrpoaes  for 
A  teaaonable  time,  in  return  for  the  supply  of  the  experimental  data 
and  mults  obtained  from  the  machine  under  teat 

At  the  comro»nrpmtTit  of  this  Paper  reference  vrris  made  to  two 
features  whith  iHstmnuifih  clt:cl:ical  from  ottii.T  1  riiiichi-i  '.'f  cii^iiiieer- 
inp.  From  tiiesie  jl  wim]<l  appwar  thai,,  of  ihi.-  itirei-  h^'k  of  tl«e 
Ubnr.itory  in  the  scho(.>i  of  cD^^inevring  just  meiitiotji- 1,  olitaming 
new  experimental  data,  and  the  exemplification  of  rec^ul  i;r;a«:uc«  in 
design  an  of  the  great* r  importance  iu  electrical  engineering  Labo- 
tatories^  iaaanmoh  as  the  more  closely  a  theory  already  seems  to 
appruiimate  to  the  actual  phejiomena  obtained,  the  smaller  is  the 
need  for  overhauling  thir>  theory  by  checking  itii  results  by  means  of 
laboratory  work.  Yet  one  might  argne  that  thia  elooe  agreement 
only  shows  tbat  the  smaller  and  more  intricate  variations  of  tbe 
natural  frnm  thi-  np^^nnicd  laws  are  n?«riir  to  discovery  ;  sml'  tli:it 
a  clot-er  t'xaniih,it.i<;ti  rtnd  study  of  tlit  gdu'iiolucna,  and  iii  >r.;  ri'fiio  i 
exjit  i luati wl  wi  ri:  hiui- Ix^oome  oec«»sary.  In  snvfssi-  tlo'  iiei^Kioil 
Ten lic.itit'ii  of  v.w  iiii;,i  i.;  his  subject  is  Vitv  in'.:i--ssjir\  t<ir  e\etv 
stuutul  sla  a  good  working  fulutdation  to  builil  from  ;  and  as  being 
the  sorest  way  el  oUaiuag  •  ml  fciio«Mc»  «f  «kI  )o«e  ior  hia 
adopted  vrofemon. 

T  mo,  1  .<iiippo«r,  to-night  expected  to  state  what  I  should  consider 
th«  i>«nt  '  T  I  l>'ul  training  one  woulil  give  to  a  youth  entering  the 
eiectiical  engineerioK  profeaiiion  if  the  choice  were  open.  Iu  reply, 
I  say,  in  the  litst  pinoe,  that  in  the  cose  of  a  really  clever  student 
whow  henrt  i'  in  his  wnrJ.  it  in  mv Mf>erieni;*  tfi it  hi  -  rmrw  ormoitt' 
of  tmininj,'  nj.HttvM  \i'iy  HuIl-.  Kvcii  if  lo;  1»?  irii;ii!_'il  on  ;i  Vitv  !>io1 
sysiciu,  ur  not  tiuiunl  ai  all,  iie  will  acquire  ail  ilo-  ktoi»  li-:i^  auU 
eiperieucc  he  neeiU  in  >pite  of  and  in  the  teeth  of  >:.i'i  training. 
The  <le»itB  U>  know,  aud  the  love  ftir  'his  subject  is  enough  for  him. 
Bait  far  thn  OMllnary  yoaih  of  mediocre  abilities,  wboae  iseliiiatioaa 
have  to  hecaretally  coached  in  the  right  direetion,  and  whose  all  too 
easily  flagging  enet);>es  husbanded  as  much  as  pua&ible,  the  sequence 
of  hu  physical  and  mental  treatment  is  of  real  importance. 

In  the  first  place,  I  hold  strongly  the  opinion  that,  after  leading 
sclo  ol,  the  boy  who  intends  to  become  an  electrical  engineer  should 
tim  spend  at  lea-it  twn  rf»n<  in  tb^^  wfirk-ttiop*  of  a  nucAflrtif.-.if 
mginttr.  Here  he  will  U-firn  eleioi  ut  Mfiitliiiig,  mui;ldiii^', 
pattern  making,  Gttinp',  nuu  lucK!  work  and  erecting.  In  this  time  to- 
cannot  help  pickint;  up  the  natiict  and  ap|iear«uce  of  the  conim'  ti 
unpUmenta  aud  processes  fundamental  to  all  kinds  of  engineeriit^ 
ptnctica.  A  boy  of  16  hanng  just  left  school,  has  for  a  time  hod 
MUnighef  bnokwork,  and  will  turn  gladly,  and  with  great  ad%'antage, 
te  the  complete  chaij  tli-j  workshop  affords  hini.  Here  I  may  seem 
to  be  at  variance  wnl:  the  views  expressed  by  Prof.  Perry  in  hia 
Mceiit  address  ;  I  would  point  out,  however,'  that  the  workshop 
course  here  proposed  is  merely  the  preliminary  or  first  part  of  the 
student's  pri>fe*»ional  training,  If  he  has  left  school  with  the  iisnml 
stei.->,tvj-a  j.t  .i'L;  iOii oliil,  iil^.L'hrii,  and  elementary  physici!  ntol 
chemistry,  1  would  have  him  take  mathematics,  pliynio',  uroi 
chemistry  classes  in  the  eveninss  ;  bnt  mote  especially  matheiniitic--. 
dnriug  these  two  ytaics  of  worltsbop  practice.  Classes  ought  be 
•taiTvhaia  engaontd  to  teaeb  mathematics  for  citgineers  in  the 
Btanatrpfopeaad  hj  PioC  Ptny,  so  aa  to  enable  ueh  a  boy  to  learn 
aa  mvch  naeM  nathematiei  aa  mwibla  ia  tha  ahort  tiiaa  he  has 
available.  I  sbonld  adviie  the  addition  of  another  year  of  worhabop 
prartifR  ii!  the  Avf^  of  a  dynamo  msmdhebuwr,  if  tbno  WBuMed  ; 
but  thiB  \«  >.I  uoi.-r  Usually  have  to  be  snppHcd  by  the  lalbomtify  of 

tlo-  colli>-t  throii'^ih  which  he  munf  poxs. 

1  have  Klwiiyn  li  urol  it  ciLreno-ly  litlii  ii'it  to  aro-.i.^c.  in  the  cx«l'  of 
boys  eommg  directly  from  school  to  the  professional  collejje,  a  lively  j 


and  iiit«-lli|?tnt  interest  i;i  theiv  RulijectH  of  study.  Even  with  the 
help  of  a  large  aud  >t«ll-equipped  coliece  workshop  thoy  cannot  get 
tbe  relation  di  their  work  to  angineaniig  ptaotkea  fiapMly  mtA- 
liahed.  They  full  to  realise  fhe  importaBt  bearing  the  tlnoNtical 

work  they  are  doing  has  upon  their  futtirf  cansers  nnless  their 
curiosity  ha^  been  first  stimulated  by  a  per;  :'!  of  pridMitan  in  the 
workshops,  and  a  s]iirit  of  inqniry  fo»ter«d  by  long-continued 
contact  with  actual  engineering  practice.  I  have  bail  some  con- 
sidc-raMe  expiTienc*  in  these  matters,  having  served  a  f  jur  years' 
appR'nin-i-.«h:p,  worked  iu  o  number  of  drawii^t;  ciliiv.i,  -tiuiiisl  in 
one  ajjd  laoght  in  two  -ithi-r  •iniverw'tien  ;  anr!  my  e\p-nK:o:e,  l)oth  as 
a  learner  and  a  teacher,  lend  me  to  n-cnimend  most  .=.trnii,^,y  that, 

whenever  possible,  a  penc-i  of  workshop  practice  alio  ild  Kitervene 
between  school  and  college. 

Having  then  put  in  two  years  in  a  aiathamatical  uagioeering  wotk* 
shop,  our  ideal  student  ought  to  enter  an  engineering  collego  at  about 
the  age  of  IB,  and  he  ought  to  study  there  for  nut  less  ibau  three 
yeans.  The  first  year  of  this  coUege  course  will  usuully  have  to  be 
spent  on  mathcmatico.  physics,  chemistry,  dynamics  :  iiiechanieal, 
i;i?n metrical,  and  freehand  driiwing:  and  the  study  of  Freneh  ami 
Gerniiin.  wliich  i»  ho  io.'ce*Hury  fur  i-nnii:i;i^^  him  to  read  foreign 
technical  liU!^illur^^  In  tlic  sevinni  ywir  Ule  eleccricnl  eni^ineerin^ 
student  must  »p(-riuli»i;  m  the  |ihysiiiil  hilioratory  in  tlje  diiei  tion  of 

electromagnetic  theory.  He  must  study  the  magnetic  nualiuesof  iron 
nd  the  hysteresis  loss ;  and  in  doing  so  he  must  learn  the  censtrao- 
tion  of  the  instrnments  soch  as  the  galvanometers,  voltmeten^  aad 
ammeters  he  uses  in  his  work,  and  llie  methods  of  ihuir  calibratloa. 
All  this  experimental  work  should,  of  coune,  proceed  hand  in  head 
with  instmction  in  theory  and  numerical  exerclsus  iu  the  class  room : 
where  be  ahonld  be  working  at  elcctronngnati»ui  and  the  tlieory  of 
the  dir»rt-ciirrent  dynamo  In  thi-*  ••ame  T««r  he  mint  apply  n  fon- 
•iderulde  portion  of  hi«  i:tHT|,'y  in  Ilo;  vtotly  ■ 'f  tlj'O noid  winoii  >■  and 
hydrsulica,  apd  their  Apf'h'UOiMU  tu  ettUlu  Ami  wa'-er-pii-t  .-r  plants  ; 
and  he  should  de\"t<'  L'reit  attention  to  the  study  ol  m  e  line  design 
and  mechanical  drawing.  Tbe  electric  engineer  must  iiave  a  special 
knowledge  of  applied  eleetrieltf  i  hat  M  araat  be  abova  Ml  aa 
eitginttr,  and  not  a  mere  etectridan. 

In  hii  Imal  year  three-fifths  of  the  iladaBtll  tinadiould  be  spent 
in  the  'aiioratnrien,  one-fifth  in  the  eleetrieal  engineering  desigaing 
room,  and  the  other  fifth  upon  lectnro  ronrsiM  conneelod  with  hia 
laboratory  work.  About  one-third  of  hir<  lil  >  ratnry  lime  should  he 
devoted  to  exp^riufnt*  on  the  siri  iiu'i''  id  m  I'erjftln,  on  tli<i  «impl*r 
hydraulic  j.dienomer-.;i,  'v'ld  to  troiN  ntt- uo  enyinei  aioI  i'iider^.  1 
think  that  hI  ;w  iliiy«  ol  eigbt  iiour^  '-.odi  ih  •i;W  lie  opeiil  in 

thi^  way  in  h:K  tiiird  ve  ir.  .\iiother  third  of  llie  time  sjxiit  in  tbe 
laboratory  in  hu  but  ^tur  would  be  occupied  in  completing  the 
aleaMBtary  etoetiical  laboratory  course  he  began  in  his  second  y««r. 
Ha  vonid,  after  cnmpUtinc  hU  work  en  nuHPietic  testing,  begin  a 
study  of  tlia  dynama  I'or  thia  panaaa  the  lahoratD^  wouM 
prolwbly  he  provided  with  a  nnmber  of  ditaet-aanent  dynamoe  of 
various  types  and  styles  of  construction,  of  from  2kw.  tu  lOkw. 
cs|>acity,  which  can  be  operated  either  as  dynanius  driven  frjm  a 
c")nitAnt-ipecI  prirn'.-  mwT,  or  rv«  electri-;  ni  ii.tr-,  l._'nin;;  the 
oniiiimy  ix>:iitrieri  iiit<iruiioTiV  •^n.-ii  a<  v  iUiiiei,_-<  :itid  i>pee<l 
connter-",  lie  ^^houlii  deteriiiiDe  liic  strength  ol  •..■n-  lod  l  i  of  these 
midline*  when  the  .irmatiire  windings  are  ko own  icid  ilu- ^jreds. 
and  pressures  measured.  Ue  should  compare  tiie  results  obinmed 
fram  tbe  inachiaes  vhaa  laaaiBg  with  tliase  ealcalated  £com  their 
dimensions.  This  win  give  the  atndentaa  idea  of  the  eontcol  whi^ 
his  class-room  theories  require  from  practical  result*,  and  to  wbM 
extent  uncertiuuty  enters  into  his  eetimationa.  Trsis  of  the  magnetic 
circuit  of  dynamoe,  the  reitulatiim  of  dynamos  and  motors  with 
dilferent  forms  of  field  winding,  characteristic  curves,  and  elhcieney 
testing  should  naturally  follow  ;  and  ;t  ■>  an  4.-3ECcll«nt  pUu  to  moke 
the  student  draw  up  tables  and  ui  ike  c  ii',e;>  ol  the  variations  in  the 
prineipdl  pmprirtions  <i!  machin".'  dilfereat  typea  and  sixca,  in 
onler  tluit  In.  may  'd,>:iiti  .\ii  oli  ii  of  the  "^""y  involved  bj 
liai'ticular  Cuuditioiui  ut'  service  aud  output. 

The  <hita  of  this  kind  available  in  an  engineering  seliool  an 
seldom  of  the  Istest,  uulc«a  the  teechor  spends  hit  immmer  in 
obtaining  them.  The  ioatructar  in  eleetriMi  engiBecring  has,  as 
already  mentioned,  the  special  dilBenlty  of  toe  uewncM  and 
constut  devdopount  of  his  subject  to  contend  with  ;  but  if  be 
follows  the  paniea  of  every  year  visiting  the  planta  of  the  mann> 
fsctorint;  companies  and  trric.il  lii^ht  i:id  pjawer  stations,  information 
is  obtained  wtiivh  cannot  l..r  rioind  :n  eiiginvoriuf;  literature,  and 
whii  li  has  the  hijihc hi  value  for  ed;..-iUaQal  purpofe*  The  cultiva- 
tion of  close  reliitiouH  hhrtwiin  the  coUeite  and  the  practising 
]jrul«»sion  should  indeed  be  part  of  the  duty  of  instructom,  ami 
ought  to  be  eagerly  reciprocated  by  the  m<rmbrrs  of  the  pro- 
fession as  one  of  the  surest  ways  of  meeting  fur«i<;n  vumpetition. 
The  professional  status  of  the  tsaeher  of  engineering  in  thia 
country  is  not  by  any  means  so  high  aa  we  ftnd  it  to  he  abroad. 
In  Tm  KUflrieian  of  Feb.  1st  I  read: — **It  is  aiinouneeil  ia 
KUdmtiehnucke  Mitihtilumjtn  that  Herr  Ton  Dolivo-Dobniwoltki, 
chief  elpitrician  of  the  Alljiemeine  KlectricitiitA  Gi  »el!«,  haft,  m 
nh  orily  |j<niig  to  SU  Petersburg  to  take  over  the  dire<;tivii  d  tbe  lu  * 
Qovenunent  electw-tecbnical  inititnto  ihereb''    The  same  joumei 
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»tMU»  tbkt  "Uerr  Gorges  is giviot;  uphU  pa«iti<>n  n%  >'ngiii««r-ln-chief 
of  tb«  tlrtu  of  Siemens  anil  Halilce  to  liU  n  \^nWmtnihii>  at  the 
l>re*deD  f  olytcebnic"  I  hare  yvt  to  learn  ot  uay  appuintment  in  a 
college  or  technical  school  in  itritain  wboee  attractioa«  could  induce 
Ha  acceptance  by  the  engiuecr-in-chief  of  any  of  our  great  oompanios. 
TJm  fm  i%  tbe  Qtnnaiia  and  Buanana  have  come  to  iwUh  the  value 
of  tha  adwtiAe  and  taehnieal  trdnhig  they  provids  in  tiieir  poly- 
tttkllikllaH  to  the  national  indiutri'  and  well  being  ;  whilst  in  Britain 
tte  itill  content  to  muddle  along  in  our  honest  but  stupid  old  way. 

To  return  to  our  third-year  ?*tnict)t.  Tha  remainder  ul  the  second 
ihiril  of  his  laboratory  time  will  l  .'  tilled  up  by  work  in  electro- 
■.■hemistry  arifl  alternate  cnri'i'iit  Mork.  Tin-  iin'iiLT  )>u^ject  seems 
now  to  iK-tUii:iil  11  lnljoraLnry  t-ij  lipiiu-iit  iilmiiii.  ■■ti  a  jKir  with  that  of 
the  dynuiiiu  ruuta  lUtsUiu  a  hrat-cUw  scbooL  Tli«  Liter  ii«  osually 
better  reprcMnted  ;  and  the  enonnou«  importance  of  polyphaae  car- 
rent*  in  power  tnuumiaoion  render*  it  necessary  that  every  effort 
should  be  pat  Cntklo  siTc  sound  insttiutniB  is  tbU  field.  The 
effect!  of  imhielUM  and  Mpacity  are  at  tin  not  of  a  large  propor- 
tion of  alternate  current  phvnomcoa,  and  the  fundamental  studies  in 
this  department  accordingly  have  reference  to  the  study  and  nieaanre- 
ment  of  thew  pniyjerticK  Tfii'  object  of  the  toacher  must  be  to 
convey  to  the  ckctriinl  stiiili-iii  m  lively  and  practicjil  a  working  con- 
ception «if  imiu'Ttance  ami  Pb«ict*Ti:'<«  tbut  i»nftlly  '^\vvn  him  of 
()!iiii'«  liiiv  imd  I u  results.  The  »tii'i<  ni  ^l;:>lllll  luvr  ,4t  hii  ili^[».>'.a! 
A  number  ui  Corel  ess  solenoids  for  the  tUrect  uietumntueiU  l>v  LiiiiirR-icn* 
and  iroltmeten  of  their  self-inductances,  ojingan  altemiUinu'  ciirn'ni 
of  known  freqtiency  ;  and  thecompariMa  wiUk  their  matbeniaticall  v 
determined  cuefBcieata.  He  ahoiud  alao  In  alii*  ts  wtk»  hf  the 
use  of  ammeters  and  ballistic  galvanouetet*  the  diraot  nMMOienent 
of  mntual  indactaneet ;  and  to  commin*  eelf-inductanoe  and  mutual- 
iadnetanoe  with  capeeiff.  He  should  then  extend  hit  measurements 
to  circuits  with  iron  cons.  Carefully  wound  long  an  l  -hun  Fiolenoids 
having  known  eonstanto,  condenser*  of  kn«wn  cap&  il  r.  bmiKes,  alter- 
nating cnrrent  .ammeters  and  voltmet«r»,  the  ballistic  gaivanumeter  and 
McohmiiiL-U  r  AVIS  the  instnimenU)  be  will  employ  most  at  this  stage. 

The  student  should  then  pass  on  to  the  study  of  the  alternator 
and  t«  siDglo-phose  currenu.  The  wattmeter  and  the  alternate 
QOrte&t  curve-tracer  moat  be  put  in  his  hands  ;  and  the  relation* 
gf  tke  eoimt  tad  pnanintniifiaiiii  cinniit  mat  be  itndied  from 
the  eurrea,  m  well  at  {mm  auaannuenHof  tiie  troa  and  apparent 
aneigy  in  the  cireaita.  This  study  is  anally  apffUed  to  tfaosformeri 
of  various  types  of  construction.  For  the  study  of  polypluuM  eurrent> 
it  would  seem  best  ti  h;xv«  in  the  laboratory  a  rotary  converter,  so 
that  currents  nf  v  iriulpli-  >rei)ueacy  may  bi  olrtaiiied.  Induction 
moton  fif  representative  types  of  construction  mt'^hr  »]'^')  to  avail- 
able. A  Iiirge  part  of  the  work  here  fiit-i  it..-.i  mi  ulU  riiatr  (  irrunt 
machinery  mu>L,  however,  be  relegateil  to  Lh«  iiexl  Uiviiuuii  of  the 
laboratory  work  i>f  his  final  year,  when  he  will  have  more  time  for 
uninterrupted  experimental  work,  and  be  left  more  lo  his  own  initia- 
tive. Tha  great  matter  ia  to  inatU  Iwbits  of  personal  iaTcetisation 
and  eritieal  atudy  into  the  ttind  of  the  young  engineer,  so  diat  his 
■college  conrae  may  form  really  a  graduated  intniduction  to  the  work 
of  his  whole  life. ' 

Tliii  Iiuit  i>  .rtiii:i  nf  lii>  laboratory  time  should  be  devoted  by  our 
einljTVi  clpcti  iii.il  criniiLKr  to  what  is,  in  America,  called '°  thesis  " 
worlt.  This  in  ol  tin-  ruaiin-  iin  oxperitiicntal  reswreh,  carried  out 
oither  by  the  ^tui1>  »t  hini^-li  ■  .r  ^  y  ,i  small  group  of  ■.ludcni--  of  which 
he  is  one.  Very  much  vaiuiiUe  iuXunnatiun  hat  bc«a  obtained  in 
American  colleges  in  tbL«  way  regarding  the  variou«  typee  of  new 
oppotatas  continually  ooming  out ;  and  it  i«  found  tliat  the  students 
Imhu,  in  iha  oouiee  of  ancli  wonh,  to  aaanoM  laipon-iibility  by  being 
iia a  laiga  uaaaun  left  to  tiiair moweea  8aeh  mvejitigation  usually 
requires  aitkar  special  apparatus  or  the  loiiii  of  new  (ypts  of 
nuiehiiMt^ ;  but  goo^l  work  tuay  aU  i  bi!  itot  by  making  progresaive 
tcst«  of  an  opnnliui;  plant  either  in  the  college  or  elaewhere.  The 
iiiterc«t  and  i-vi-n  uaihiisiiixm  with  which  this  part  of  the  work 
i«  taken  up  an<l  ■■»rfie<^  mi  hy  the  student*  is  very  strikiux  aud 
n  i  l u raging,  and  »>i  -i  i  ■  i.  ti  the  writer  lo  adopt  the  "  thesis" 
«ystem  in  ins  Lite  UlinriUnics  at  MiGdl  College,  Miintreal, 
although  ijuite  contrary  to  his  preounceive'l  prejudictM  u;;aiDst  the 
utility  of  allowing  undeturaduatcs  to  undertake  research  work. 
With  regard  to  tm  «m  «b  per  week  the  atodent's  last  year, 
iHridi  waa'totd  off  for  work  in  tha  deeirieal  drawing  <jfii<  e,  my 
firiend.  Prof  R.  R.  Owen.^  of  IfodMl  OolIeK*--.  b««  found  itaii  anel- 
lent  plan  to  Lake  up  the  deoigB  of  a  complete  liiiK  of  maehuMe  to 
meet  given  commerci.\l  couditiouR.  Each  student  takes  one ;  and 
the  uuvantuge  of  having  all  the  students  in  tlie  clofls  working 
..n  inachinus  of  the  «aiii5  t}"|>f.  hut  of  difTffren!  limpniion.i,  is  that  by 
comparing  notes  tlmy  nr.:  .;i'lc  tu  •^ce  ciriirly  th<;  i-hant;e  neeeasitated 
in  the  dimcDsioois     t].'.-  o'il|  >ii,  "r  coiiJili'inB  oi  runinni^,  vary. 

A  set  of  Ijoth  direct  and  "l  rnalf-ciirn-ul  m.i..'lun-:«  -IjHiLi  ;i!«'ay.- 
Us  taken  up.  A  good  plan  m  tlien  t<>  submit  tlie  data  compiled  and  the 
dmmngi  mnared  to  tha  critielMH  ofaomaona  whoaabminaaa  it  ia  to 
deiign  inaeliuiee  for  the  maiatauztea  of  a  reputation  and  tha  aamiiiff 
of  nil  income  on  niODcy  invaitad  in  tbt  manufacture  of  electrical 
machiuery.  In  tbi'<  way  the  attempt  tuay  be  made  to  impart  tu  the 
Aiident  iufonnation  poeMieiQga  Malaudtat  value  witliiMitaactiilciqg 
tin  atndy  of  Imd  prinfliplaa  to  nnnananaiT  datalL 


An  important  evpeJicnt  for  '.irirtginp;  the  clcctricsl  engineering; 
college  into  cloHo  ixmUU't  w  ith  the  cver-varj-ia;;  ])r.icti':al  di-vclo|v- 
ment  of  the  subject  i»  U>  nblain  the  siirvKcn  u[  upccialuti  in  th« 
several  fields  of  current  work,  in  jiivioy  course.*  of  lociur^i  on  the 
etatoa  and  probable  d^velopineiu  uf  tlirir  i«[)i.-ojal  lm«  ol  activity. 
Oounaof  nwn  i<-ii  Iectnr««  eui-.h,  iif'ijn  which  the  student 

llunild  be  examined,  ao  upon  work  given  by  Uie  ordituuj  iutructoiBi 
are  best  adapted  for  dealiog  eritii  each  special  topiait  Ona  or  t*v 
lecturce  by  a  distingttiihad  angineer,  aluoiigli  istenatiBg;  do  not 
meet  the  requirements. 

Another  moet  important  study  which  ought  to  be  mentioned  iu 
this  eonnfcttnn  is  what  is  calleil  by  the  0*rm,>nft  'MV;rr!iB,  tuift- 
liehkeit,  ami  tvhicb  may,  perhaps,  lie  rendered  the  "  ecm  >;iii  i  jf 
engineering  dcMisn."  Itj«  object  may  be  most  eerily  explained  by 
taking  an  e.vaiii;!lc  i  r  in  tlic  u  ork  of  u  Aniiiean  rwlliip  whidl  la  - 
due  lo  my  fri<'nd  I'mf.  (  iwcni-, 

U  ^v^la  rt-qiuri^d  of  iwerv  cliv*  ric..il  e'ii;iiii-i>.ring  st«ldent  in  this 
college,  that  towards  che  end  of  his  coarse,  be  should  figure  out  the 
datign  of  efthK  a  lighting  ar  all  ait  aailway  pUnt.  A  number  of 
aeala  dnwingpi  of  tmana  of  eariona  aaea  were  avaikble,  and  from 
known  or  anontad  eawdittoBa  the  position  of  the  atatioa  was 
osoigned.  Then,  la  tha  etaa  of  a  lighting  |^t,  the  loeatiooi  of 
the  individiul  customers  was  taken  as  given,  with  particular  load 
diagrams  for  each.  From  thvau  isoUled  diagrams  the  nature  of  the 
station  was  (Ictermined,  and  the  ni'ichincry  iind  cin-aite  laid  out. 
All  the  circuits  were  Cftl  nljitc  !  lui'i  wri;  -.liown  .m  the  maji,  t^  'gother 
with  poles  and  the  more  tiiri|iori&ut  .liiei-.-snrjen.  OuLliiie  plius 
standard  ma'.du:kf--<  were  readily  obtiiiialilc,  a:id  the  t.[ulLnn  »iis 
arriis2i(«d  by  their  aid.  Full  speciSeatious  tor  the  plant  were  then 
drawn,  dcfinttaaa  vgarded  the  results  to  be  obtainad,  but  imjarrial 
as  ref^rded  dURtieat  types  of  plant.  Lastly,  a  bill  of  nutmal  waa 
made  out  and  the  coaU  eattnuted  for  aonie  one  tjp*  of  atandltd 
■nacliioery,  usiag  price  Ualaand allowing  for  labonr ;  and  thaaipoaia 
of  operation  and  maintenance,  together  with  tlie  inoama  neeawir.V 
to  render  the  instalUtion  a  paying  investment  were  deterninad. 
Such  plans  and  cstimalea  were  then  checked  by  a  conatmetiag 
engineer,  wlioae  business  it  was  to  be  in  touch  with  such  matters. 

This  department  of  »tii<ly,  which  really  constitutes  the  daily  tlutv 
of  the  de-i^juin;.;  ■  i:;..'i:icer,  has  ''  ■•vn  >o  my  knowledge  almost  wholiy 
n<*j;!f.  tl.^i  111  nil  -jvo  one  or  two  Oemian  and  American  college^. 
Sttrti  .n  w  >r'>.i.^l  '  i.it  >j.\.aniplv  a*  the  above  places  in  due  perspective 
tlie  reintivi;  value  of  the  varioui  portioni>  of  the  pupil's  whole 
cnrricnluni.  Hitherto  wo  have  moetly  been  content  to  discuss  with 
all  elaboration  the  dc«sa  of  our  machine*  iu  regard  to  their  general 
convenience  and  adaptation  to  their  purpoees,  keeping  ia  view 
simplicity  and  mietf  of  operatiim,  eaatoeea  of  adjuKment,  and 
facility  >f  repair;  we  bave  also  exhaustively  treated  the  elenientl  of 
strength  and  rigidity,  and  the  balancing  of  the  rotating  or  other 
morins  imrU  :  in  some  in«tRnci:5  the  idc,v=  of  harmony  r.f  prripirtion 
and  'A  eUgauce  ol  d<;t;iil  has  cvii!i  lie^'n  onlerod  :nt..'  .  hi;",  vtrv 
seldom  have  the  really  vital  questions  of  t'lsl  ol  c  instrticti vii  i.a  l 
total  co»t  of  production  of  (lifferent  tlosignu,  in  ruljlioii  to  tlie 
reoitective  expenses  of  their  maintenance  for  operation  and  lor  reimiro, 
and  of  their  durubility,  been  duly  approached  in  the  professional 
college  or  schooL  Vet  thcM  are  the  governing  factors  in  the  everyday 
settlement  of  engineering  problems  : 

The  course  of  training  for  an  electrical  engineer,  which  haa  bcoi 
somewhat  hoiriadlf,  aw  I  fear  incBBplatalji  akatehad  in  lha  lihava 
remarks,  umraitlialaBi  ontfkiaa  tb*  currieanun  which  a  not  fnotO' 
sidemble  uxperianea  in  auieh  matter*  leuil'^  me  to  recommend  as  being 
be*t  adapted — ^noi  in  any  sense  u  produce  a  complete  electrical 
engineer — but  Vj  impart  to  a  youth  ol  muJerote  ability  and  unft«^'- 
ging  devotiuu  the  cafucity  to  follow  with  xucceso  that  arduous 
cal'ing.  It  iiiii»t  be  recollected  that  thi;  British  ensflneer  of  the  new 
century  will  need  not  only  t<i  l.nin  .itni  t.>  b.-  .ildis  to  .wf  thai  vi-faich 
has  been  perfcctetl  liy  his  predocessoni  ;  but  to  be  continuaUy  experi- 
menting and  improniig  u^nu  what  already  exists,  to  be  devising 
new  lines  of  activity,  and  to  ba  discovertug  freth  fields  of  opsration, 
if  wa  ara  to  maintain  not  ineraljr  aur  indnatrial  anpnmaaf,  oat  avan 
ottg  natfaaal  independence,  in  the  trenieoAMa  itHigBlabr  enBuaeRial 
eriaiaaaa  whiidi  ia  now  imjiending. 

In  eoaduaioB,  I  would  pre-s8  upon  tha  aiamban  of  thii  loatitntion 
the  stroll;^  ooDVietioia  1  hold  of  tha  e.\p«dieacy,  from  the  point  of 
view  just  rHfencd  to,  of  at  onoa  eatablishing  Aome  arrangement 
wliereby  the  more  «min<uil  young  employe.'^  of  our  manufacturing 
hou.te!!  may  he  (-luibled  and  encouraged  to  retnm,  for  periods  of 
months  nt  »  time,  to  tlie  laboratories  of  their  schools  or  coUegoa, 
for  the  pnqi  i-t'  '>f  .spending  tlieir  whole  energies  in  the  proKcotion 
of  industrial  research  lor  the  'lenefit  of  the  tirm«  pmjiloving  them. 
Till-  iiyiitem  is  already  partly  in  vogue  in  (  ■•■ri  iiiiy  lu:  1  America, 
and  tias  produced  most  giatifyiug  results.    But  ihu  and  all  tlie  other 

SMitioaa  in  regard  to  the  proper  edacation  of  our  joang  eaginean 
entirely  in  the  hande  of  tneir  fotnre  employers.  If  the  laaoen  of 
British  induiitry  do  not  realiw  the  national  significaaoaof  aneh  higher 
■•cicntific  training  as  is  here  pn:>poscd,  it  is  futile  tat  the  head*  uf 
our  ooUeges  and  technical  achoola  to  aeak  to  thtut  farwaid  thaii 
pnjacia  in  thair  d«il>it& 
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A  lUilUOD  OF  COHPEKSATIHG  YOLTHETIBS  FOR 
THB  YOUTMI  DBOP  Of  hOmk  rSBDU* 
-  w  MieiuiL  a  wtMKb,  AJUiiwr.aEi 

.  A  floUaiii  whlck  oAm  eonlkinte  the  ocatnl  atation  etwinMr  ia 
tLe  DMNiODMit  tt  lha  pomr-hoiue  itocif  ot  the  voltage  obtainiog 
•t  dicUot  parts  of  hi*  network  whtcTi  <upp1iea  enrnnl  for,  «7«  UghV 
ingaitd  power  purpotei.  Id  fact,  ii  is  verv  often  of  fiw  gmtar 
importanw  that  the  engineer  iu  c  imrp;  sliuum  know  accurately  the 
▼alne  of  the  volta^  exuting  i\t  the  ilistriVnaini;  ne[^V(J^k,  or.  Ijettcr, 
the  lamp  teraiinals  or  mntnr  ti  rmiuals,  m  the  aum  may  bo,  than  that 
ol<tuinin>;  ac  the  central  nUtiim  l/asbars  themaelvea.  In  cjucs  whore 
the  dutributing  network  lies  at  eome  conaiclerable  dutanca  from  the 
power-hottie,  and  ia  fed  with  current  by  mean*  of  "  feed  ens  "  the 
atop  of  voltue  in  the  Utter  nay  Tary  from  zero,  when  the  network 
it  TOT  Ughttf  kMded,  to  10  to  U  per  owt  wtan  tka  aatvork  i» 
hwirilf  loadM.  Undiar  audi  elfeuuMaiMaa  tha  anfffnaar  re>]niMa, 
of  aoone,  no  to  regulate  his  generators  that  the  volU'^^-n  at  thf  net- 
work or  lamp  or  motor  tenninaU  remaiiu  conatant  :  m  ntht-r  wnnU, 
be  must  rxw  tlio  Tun-bur  voltage  in  the  power-houne  ab  nv  thf 
normal  by  im  i\>:,>nuii  tyju;il  to  the  drop  in  the  feedera.  li>  ii:;c!i 
case?  a  rerv  iiMi.il  i-nui  tn  inlnpt  is  to  monnl  on  the  awitchboard  ia 
thu  centra'.  =itaiiiiii,  voltmeter'  wbi<h  art  lotiDected  to  pointA  of  the 
network  by  niieaiia  q(  "  ptlut "  viire*,  and  thtu  indicate  the  true 
VotlMe  existing  at  thoae  pointa.  The  engineer  in  charge  can  then 
readily  rcgnlate  hia  generatora  *o  that,  tuuer  varj-iog  conditiona  of 
load,  (be  vultagiiadiMitadlnr  theae  voltanteniaiiMiiiiHMdoonalMit. 

In  the  year  IMS  Dr.  Bopk 
affecting  the  same  purporn  without  resorting  to  tba  elttplaiyment  of 
pilot  wire*.  Hia  method  oonsiatcd  of  coiupoanding  the  ahunt 
windtD^  of  elweriirmgiRtic  volliiietcTs  willi  ;i  fpw  tumn  of  thick 
wire,  thrnucli  wliirh  tla-  mum  feeder  current,  ur  ii  proportionate 
part  thereof,  t1<JWl^i.  hi  lliis  wav  u  vultmeler  i;:)iii.i'ct<?fl  to  the 
near  end  of  a  [.mr  nl  f.x-ilt-m  iTiif,'ln  I*  coiu;)eritut'i.i  fur  tlie  ilrop 
along  the  feedori*,  and  would  tl:iis  imjicalc  tin-  Miltimti  .■xiKUng 
at  tna  far  enda,  and  obt  iace  tlu-  lu  ce^iiy '^t'  i.'inp!nyi:i),;  jijlut  turea. 
Tbara  ia,  of  coune,  no  great  diaa«lvaauge  in  employing  pilot  wires 
tat  Ilia  pupoaa  named  bqnmd  tha  coat  of  tha  mmt,  whkk  will 
amooattoatkaaliM)  par  mile  per  twiBniNL  irftbopmiUa  to 
aaye  tUa  auia,  wliieh,  eipeeiaOj  is  the  oaae  ot  iBBf^ilitaaee  tiwa- 
nuanoBa  or  natworka  eovariiw  axtenaiTa  ania,  win  awiniit  to  a  very 
considerahle  »um,  by  merely  adding  a  suitable  arrangement  of 
re'<i.'<tanL-.ir.s  nt  the  awiichbonrda,  it  will,  of  courae,  be  advantageona  to 
do  HO.  Mriiwvcr,  by  obviating  the  pilot  wire,  we  obviate  the  trouble 
often  conneettil  therewith  :  uiid,  v,  hile  s[>cak:nK  mi  this  point,  I 
would  call  attention  to  tb«  f  n  t  ihut  it  u  by  dg  raeuns  uncommon 
Car  pilot  wired  to  give  trmble.  W'hu".  the  reanon  mimlly  U  I  il  :  not 
knawv  Whether  it  ia  that  while  laying  them  they  are  conaidenid  ai> 
aaa^jWHtflf  m>  lital  inpoitaMa,  aad  thareflwe the  newiemiy  aare 
ia  Ml  darolad  to  4iair  intitaiieBt,  or  whether  it  ba  fcr  aHfeiitiaHonR, 
ia  not  a  matter  for  diaeaarioo  here. 

Compounding  coih  ol  the  above  deacription  are^  of  conaa,  i^aite 
inapiilii'Jiblc  to  voltmetera  conatmcted  on  the  D'Araonval  principle 
e.ri.,  U'lutt.n  voltmeters,  and  in  ooDKquence  of  the  almoat  univerxal 
prefeneiiff  nhown  by  central  station  engineer^i  for  in-Hnimftnt'  of 
thia  clas-v  for  coatiir.ious-ciirrent  work,  the  writer  nhik;  little  while 
ago  deviled  ft  iiiclh<xl  whertby  any  voltmeter  w  hatever  iiiay  be  i:()ni. 
penaated  for  the  fewlcr  drop  of  either  a  two,  three,  or  multiple  wire 
ayatem  without  ui^conutaLiiig  oonatrucbonal  tuoditicatiuaa  of  any 
klttik  and,  beyond  that,  can  be  araaged  to  indieata  tiM  avtruft 
TOlfllga  OMaining  at  any  i;r»iip  of  dtitaat  Neding-pointk  The  methoii 
ia  capable  of  very  general  application,  but  three  tnatancea  of  ita  use 
are  of  gpecial  intereat  to  central  itation  enginecta,  and  it  ia  the 
'<1>Ject  Qi  this  abort  Paper,  firstly,  to  describa  htiallj  tliaaa  Uiree 
npplic^itionf ,  and,  aeeondly,  to  inveatigate  anatTtiealiy  ^  aeenaey 
of  thu  Kftmc.    The  three  caaei  for  conssidsrstion  are  ; — 

(n)  Tlie  mcaBurement  on  tlie  same  iii.-lruiuent  not  only  of  the 
acliin!  volti^x'  txlstiug  at  varioun  feeding  jxiiiiti*  of  ;i  two-uiru  n«t^ 
work,  but  iilso  thu  incraye  of  the  ?oltAgo  ftt  M  the  feeiJiii^'-poililJi,  or 
the  avenge  voltage  at  any  desired  group  of  fwkiiiig-poiuu  of  the 


(^)  The  miiiniiiHaiit  of  the  indindool  feediitt-point  voltagea  and 
dw  avenge  vollvga  at  any  map  at  feeding-ponta  of  a  network  on 
the  three,  five,  ot  other  moltipla-wire  tystema. 

(c)  The  meaauiemeot  by  meana  of*^  a  low-tenaion  electroatatic 
malticellnlar  voltmeter  of  Uie  voltage  at  the  far  atd  of  a  long  aiiigle 
or  mnltiphaae-power  tntnomission  line  working  at  extn  high  lenaioo, 
and  poanbly  piw-eKsii;^'  »  c^jinparativcly  large  aelf-induction. 

liEl  US  imagiiu'  a  I;«i>;o  <ii»tnbiilinR  network  supplying  current  for 
liKhting  and  power  jiuiiHKej  over  a  coiiaideiable  area.  It  ia  evident 
that  a  voltmeter  lu  the  power-house  so  arranged  that  it  indicated 
dixMtlv  tta  amtaiia  of  tlie  voltage  all  ovar  tha  network  would  pro- 
Tlda  t&a  anginaer  in  eluuge  with  much  man  TalnaUa  information 
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thao  one  arranged  only  to  indicate  the  actual  voltage  at  aomo 
particular  point  of  the  network,  for  it  ia  clear  that  tho  engineer 
shonld  strive  to  lu.iintam  tht  ayera^,'(;  \>4tagcHt  the  normal  value. 
Xow,  although  it  is  not  easy  to  obtnin  the  tnie  tlrcra;;!-  of  all  pomt.i 
of  the  network,  this  may  1*  appruximiitcd  to  by  mciifurintj  the 
averse  valu;,'e  exi&tmg  at  ail  liie  feetiiu^'-pomts  ;  thia  iniorination 
would,  as  a  rule,  be  a  aafficiant  guide  to  enable  the  oaotrol  station 
engineer  to  maintain  the  a\>enige  voltage  over  the  natwotk  itaalf  at 
ita  naanal  valoe.  It  might  foiuier  be  Mvantotieoaa  Ibr  the  enrinaer 
to  be  ^le  to  measure  the  avar^  voltage  exiiting  at  eome  one  gronp 
or  other  of  feeding-pointa— a^,  daring  one  portion  of  tlie  d^  ha 
might  perfaapa  wi»h  to  pay  moat  attention  to  fceepiBg  the  itverege 
voltage  thro  ic;hotu  t!ie  mmnierfial  portion  of  the  town  constant, 
and  at  another  tin;e  i:  wnuld  be  of  more  iiii[>iirt.ance  to  maintain  the 
averape  Vijltn^v  throu>.;hout  the  residential  portion  of  the  toM'n 
Coii>tAiit  He  nii>;ht  t'lirther  wish  to  know  at  any  iiutant  whut  wa.* 
the  actual  volc^tge  at  the  end  of  some  one  long  feeder  sujjplyaig  an 
outlying  district,  more  especially  if  tbi*  feeder  cuntainetl  a  booster 
so  that  the  voltage  was  capable  of  indepnndeiit  niKulatian  ;  all  of 
theaaoondltiaina  baeama  poaiiblabv  the  methtnl  about  to  be  described. 

Chsf  it— Tka  a«HMft«al  awllehboard  apparatus  neceraary  for  tUa 
c&^e-  for,  My,aoontinnona^mat  tjritaB— «onsi«t«  uf  a  low-icadim; 
Westun  voltmeter  with  a  itiitablj  gndoited  aeaie  it.g.,  an  oriinatx 
6fK)-vult  Weeloti  with  the  «eri*i«  renistanee  removeil  would  serve  per- 
fectly\  u  luuliijde  contact  volttueter  switch,  a  set  of  voltnivtcr 
reeistoncei  which  would  be  mounted  in  an  ont-of-the-way  place  at 
tlie  back  of  the  switchboard,  and,  fuither,  a  ^erien  reitLitinet  for 
inaertiMk  in  each  feeder  eir«ait.  These  latter  resiatoncea  would  be 
mnSIm  totfama  viBalljiapptied  withWaatoaammaiwa,  and  would  he 
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Fm.  1* 

such  tiiat  the  drop  acroas  thera  witii  tha  itsaiimiim  enneat  wonU  be 

of  the  order  of  two-tentbaof  a  volt,  or  lam  where  exceptionally  heoivy 
feeder  currenU  an  dealt  with.  The  multiple  contact  switch  wooU 
U  arranged  for  aa  many  "  positions "  ai  group*  of  feeding  point* 
required.  Suppose,  for  example,  three  feeding  eireoita  A,  6,  C  left 
the  station ,  a  fotir-way  voltmeter  (switch  inifjht  be  atlTantageoxLtly 
I  mploTfd-  Wiih  the  fwitcli  suceiawiTely  in  the  timt  three  positions 
the  voltmeter  w<  aid  indicate  the  feeding-point  voltage  of  the  net- 
work at  A,,  L!|,  (  "i  re!;H:clivisly.  while  with  the  switch  in  the  fourth 
poaition  the  voltmeter  would  indicate  the  average  voltage  aA  the 
feeding  point*  A„  B„  C,. 

Two  distinct  amngeinenta  are  thown  in  Figa.  I  and  2.  Fig.  1 
shows  the  aim]>ler  of  (he  two,  hot  JavolTfa  the  diaadvantage  that  the 
average  voltage  of  Ai,  Bu  CL  oat  Ottljhe  obtained  if  all  thr««  ftadlng 
circuiu  are  awitehad  in.  It  ii^  BMNimfe  wly  poeiibla  to  * 
the  individaalnlom  A^,  B,,  and  C,  if  frn  eafMapondiag 
switched  in. 

In  Fij5.  on  the  other  hand,  a  modificiUi  >ti  i.'i  xhown  whereby  the 
individual  voltftgen  A,,  T?,,  C,,  and  the  average  of  A„  B,,  Oj,  are 
given  correctly  by  the  voltmeter  with  the  switch  in  the  corret{>ondiD^' 
positionB,  whether  »mc  of  the  feeder  eiionit*  be  switched  m  or 
not  Thia  involves  extra  complication  in  the  multiple  contact 
switch,  in  which  coae  it  may  conveniently  be  constmcted  on  ihn 
same  liam  aBftMiniatuN  tnmcaz  aontiolwr.  In  Fig  2  the  contact 
cylinder  hai,  tor  tiba  eake  of  elcameaa,  been  developed  on  a  plana^ 
K],  R,  are  the  inaerted  seriea  reaiatancea  in  the  Teeder  eircnita  ; 
shunt  resistance*  (divided  into  r,  and  ore  connected  in  Fig.  3 
ncioss  each  pair  of  feeders,  in  Fi;j.  1  seri^a  the  Tjiu  bars.  The  letter 
p  represent*  that  the  patticulnr  connecting  wires  so  distingniabed 
matA  have  sallieieat  leeutance  to  prevent  any  appreciable  interchange 
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of  eamnt  between  the  various  f«>eder  circuit*  when  the  •witch  is  in 
tke  fourtl>  pcaitioa.  VM  i»  the  voltnieti  r.  im  l  .(  fhvmt  which  i« 
connected  acrowi  the  tenninalji  of  the  v.  I'm.  irr  whwu  thL-  twitch 
i»  in  ihf  foJirth  position,  in  order  to  kc«i>  tlie  talibration  of  llie 
»oltiiictfr  'orri-cl. 

"Hrii  ;ly  explained  the  principle  inv<>lvf<i  in  ««  follow*  :  If  r,  be 
orii.'  Mth  part  of  fi  +  r,.  the  drop  of  jirriwure  down  r,  will  b«  oue-nth 
p»rt  of  the  'bu«  Ur  volta.  Again,  if  R,  Ij«  ona.<n  -  l)lh  fisrt  of  the 
wboto  ttuAuriitt  tai  latum)  mutance  the  drop  slon^  H  w:ll 
be  oiM^li  of  tbe  tolil  dnpt  The  voltmeter  then,  if  ciiiiri'"K^i  to 
ooe  feeder,  roe«snre«  one-ntk  jut  of  the  'bus  bar  voltage  less  one-nth 
p«rt  of  the  drc^p,  cra«-ilUl  put  of  the  voltagv  existing  at  the  far 
end  nf  tVi  •  feeder.  If  a  numVr  of  fee-lcr^  I..-  -;miiltttn.wu?lr  rra- 
ne«  '.a  !i  the  »anie  voltmeter,  this  Utter  will  ;t;:liii.\te  'he  averi^ 
i  f  Jill  tli«  indi^-idual  Tolla}?e«.  The  connecting  winw,  must,  bowtvcr, 
AS  .ilri-iidv  stated,  have  sufficient  renstanoc  (p)  to  avoid  any  ar  ?rc- 
.  laKlf  interchange  of  current  between  the  different  feeder  circmia. 

The  iii-ti  rf  the  shunt  n,  which  is  nrc«ai)My  with  the  Ulimgrnmnt 

shown  in  I'lj;  2,  but  not  with  thai  shown  In  Pig.  I,  will  te  ftHind 
Mlj  aplaiud  is  (1m  aiidyticiil  tiMtuMot  of  th*  tabjaet 


ounces,  a*  explaineiL 

imple  case  is  shown  in  Fis;  4, 


It  may  km  !)•  nwrtliMMj  Ait  tlw  wtitar,  on  nibMi|Utint  inve^ti- 
ijBiion,  raud  AstinitieakTeMt*  of  bu  nMWod  had  been  anticipated 
by  UanbOD  in  America,  and  by  Crompton  and  Ashley,  and  later  by 
uttf,  in  England.*  Menlmns  patents  rvUte  exclusively  to  alter- 
nating currents,  since  he  ba^ea  them  fundamentsDv  on  tbe  use  of 
cither  current  or  potential  transfonnen!,  or  both.  Fig.  3  shows  one 
of  Mershon's  arrans^mpnt,  thoii!;!!  tnsny  (vinivalflnt  arrangements 
i»re  illustrated  in  liis  ]i.>t.-iit  h::.i- •iticalmi-.  Merilirm  s  object  is  to 
compensate  the  vollmtl*-!-,  nal  onl>  lor  like  uiiiiiic  but  also  for  the 
imlu  niTe  irop  of  the  line,  and  hi*  arrftORcment  is  only  used  in  con- 
nection with  single  linL>5 — i.<.,  it  corresponds  to  c.-ue  (a),  where  the 
of  faMtaroRttito  ia  nnity.  As  is  e^-ident  from  F(gp  the 
r,  •f'^s  of  Tig.  1  is  replaced  by  a  ]iat«lltHl ' 


ihxnit 


Kiu.  3. 

tonner  whoiia  niiio  ix  ii :  1.  Further,  a  ru^it^tuQce  and  a  self-induction 
are  inserted  in  the  line  whose  valui.'s  are  onc-)ilh  times  those  of  the 
line  resistance  and  seU-iuductiou  n-spoctively.  Bcferring  to  Fi^.  :l, 
wo  aaatbnitbiit the diopffWii«M twill  b«  floe-nth  of  the  whole 
dnip  aad  in  pbaae  with  it,  wbaren  tbe  aaeondtry  voltage  of  the 
tiaauforiiier  is  ouc-»lh  of  the  generator  volume,  and,  if  the  ten  .  nu.l ' 
Iw  eerreictly  choecn,  in  ptui^c  witlt  it.  Thus  tlie  voltage  ii-,  'i  *' 
meosun-d  by  the  instniiiieut,  one-iith  of  that  existing  at  the  end  ot 
the  line. 

The  anticipatioiit  nf  ('roiiiptoii  and  .Ki-hiey,  .ind  later  by  Ile*p, 
;ir»'  intiilv         ").  where  the  nujnb*i-  of  leeiier  circuits  is  unity 
).«.,(they  «;oii4»;»6jU*3  the  voltmeter  fur  the  di'op  of  volUige  in  a  niuj^le 
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pair  of  fc«dew  by  usitit;  «h  iiit  -in  1 
Th«  diagram  of  connect i  n<  lUr  llii-i 
and  needs  no  further  ciiniiii<  nL<. 

JCeitlier  &Ier>dion,  CrompU'Si  aad  Ashley,  nor  Ueapi  however,  ^ive 
any  method  for  obtaininic  the  averajte  voltaot  at  NT  d«iied  Krottp 
of  "feedinj/  points,  nor,  with  one  exception  rsferred  to  latar  on,  is  any 
method  ^ven  in  tbaab«f«-aiwtioned{Mtan»sapplicabl«toeaM(t)— 
Ls,  when  unequal  eungnti  tKiit  in  tbo  ro  and  retnn  fHOM^ « 
in  the  case  of  three- wire  ajratwia  and  tbt  lik*.  TUa  caa^  homfw, 
is  just  as  imporunt  as  tbe  fofegatngi  owing  to  the  estaulfc  uw  ww 
made  of  tlia  thice-win  »fMa. 


9m.  4. 

In  aodi  caoea  tbe  volU)^  at  the  network  between  the  nentcal  and 

cadi (Mtarmny  be  nnuired  to  be  known.  The  switchbiaid appa^ 
ntoa  needed  is  very  similar  to  that  already  dewribed,  the  diffeieMa 
being  that  in  this" case  series  resistances  mn^'  >^  in^ericA  in  ttch 
main.audthe  potential  resistancea are  somewli  if  iiir.^ri  ndy  arran.,'ci. 
Fig.  5  shows  the  arrangement  as  applied  to  but  ni^  f^t  ,1  fe«dara. 
The  voltmeter  V  will  then  be  compensated  for  the  ocmlnned  drop 
bolli  in  thp  fiii'iT  nnd  iifiitral  mains  with  which  il  ia  conneclel.  If 
t3i.'  (iv.T.i  :e  ^  '1'  IK'-  If  twit  n,  say.  the  positive  outer  and  the  neutral 
at  sbver&l  iiMsaiuK  points  be  required,  the  amnj^aineut  of  multiple 
contact  switch  in  Fig,  S  nagrbe  aaplojred,  Tba  jwinciplaiBfolf«d 
in  tbi»  case  is  somewhat  dllKiNBt  to  that  cT  eaie  (•},  and  may  be  bert 
undeiatMd  bj  eonvariaait  with  a  Whaati^aocre  bdidga. 


Ki>i.  5. 

Fig.  8  inav  h>-  csmsidered  as  *i|uivnlent  to  tig.  5  ifwe  cou*id«r  iho 
l)oteutial  dill. :  ii  called  into  play  by  the  drop  aAWi  K,andIU. 
as  n  iilaced  by  opinising  E  iLi'.*.  If  ttow  tbe  ntlo  ama  of  flie 
Whcautone  s  bridge  be  sUghtljr  «lt  af  balaiM^  it  il  ckar  that  Uie 
current  thtouj;!.  tbe  voUmeter  will  ho  pmpoitional  to  the  expression 
;  V,  -  r,  -  l  aC.Ui-l.flCIl'i)).  Where  «  and  0  are  numerics  the  value  of 
which  may  be  a^nated  aadeatred  by  merely  altering  the  re«i»unce 
ol  die  nitio  anm.  If,  therefore,  they  be  ailjustei  m  that  oil,  i-<ittaJ« 
the  TeHBtanca  of  tba  outer,  and  iiR\  the  resistance  of  the  neutral,  r. 
ia  ckar  tfaa  voltvetar  indicatioaa  will  be  ^ropoitional  to  the  voibMP 
oblsinii«  nt  the  f  ar  end  hatim 


With  the  device  just  described  it  is  of  utmost  inipOTtm"*-  fi  wlectas 
^nsiUve  a  vi.Unieltr  as  pos«il>lo  in  order  to  iinuiiui-ie  U-mea 
which  take  pUw  in  the  slinut  ccaiatauoca.  lu  tbe  LitUr  portion  el 
tliii  comniunicftti  m  tlii«  is  ohown  to  be  tbecaae,  the  foUowing  iMolt 
Li  iiig  arrived  ut  .inalvtioilly  ; — 

Iflbf  tu'-llioii  >>e  appliod  tu  n  three-wire  system  with  4< "3  volts 
1)1  iweeii  inilvrs,  .iml  if  the  series  resi«tances  in  tho  outer  and  neutral 
niainii  are  lit.-e  :i»  is-  at  all  lJl•acticabll^  tomakatbam  (af.,  iba  diop 
ol  vr.\u  nloiia  i;,  -Oi  volu  aud  along  It  ,  =  0-4  wlia  with  anavanga 
lull  l<>i>d-  tb.^  drop  along  tha  naiatattM  H',  may  ba  taken  hMur 
thiui         K,  ainoe  tha  eniwiit  in  tha  toiBier  caw  i«  mudtlMa 
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fhtt  Ih  Um  IktMr,  M  tlttt  *  lifger  drop  do«a  not  neecmnlv 
ImplT  a  largo  loss  of  power),  and  if  the  voltmeter  re<iniri  i 
ylfftb  ampere  to  give  the  full  scale  deflection,  then  the  ri  ist 

Btipc  tf  (r, +  r;)  'ivA  (rj  +  r,)  cuuld  uot  well  be  mote  than  >^'M 
oluDt.    Thii"  A  O  il  1  iuTolve  in  tbem  alone  a  continoou*  loss  of  nearly 

00  wall*.  Iiitiriiiin  ut::  nf  till-  JeaJ-be*t  suBpendeJ  coil  IVATjiotiv.il 
tJiiematle  up  in  iulil ..  yiril  T  irm,  with  a  needle  swinging  m.i  b  jri- 
zoDtal  plane  as  iu  ft  KlIv  iik  1«»  -tcDiiioD  electrostatic  voltmeter,  wviUd, 
therefore,  be  b»8t  for  this  purpo<w,  for  with  suspended  ooil  voltmeter* 

01  tJiis  description  not  ooly  can  the  valnes  of  the  rc*i«tancea  {r,  + 
and (r.+r J  ha  iatnonHd  to  3,000  ohms  or  VXiO  obiii«,  but  the  msM- 
■Ui  amp  of  voltaMniw  B,  and  U',  maj  aUo  b«  KT«atly  nduced. 

Vhen  ampkylng  this  method  for  detormining  the  average  of 
Mvanl  fecdiBg^poiBt  voltages,  a  multiple  contact  swiuh,  ■«  shown 
in  Fig.  2,  is  new^o-nrr.  It  is  also  nocesmry  to  shunt  the  voltmeter 
bymeuDaut  th«  ri->i8ittu<e  S,  but  the  resistance  p  of  the_vart  ;u-i 
conncctisg  wirii<  may  be  tiiivle  Idw  us  is  convenient,  since  tka 
leaistaucM  r,,  r  ,  r,  w  ill  tlii-ni  -lI  v  )ir.  vcnl  any  appivciable  inter- 
change of  current  li«tweeD  the  variom  feeder  circniu.  Fig.  7  shows 


l-  iu.  7. 


a  ptiUcalar  ease  wbeiv  tbe  volt^^  at  tlio  and  of  a  act  of  three-wire 
mdan  naj  ba  ainplf  ani?eii  ati  Tbe  llgim  ia  a  aofflcient  eiplana- 
tioB  of  ilauL  U  it,  hawarcri  olaar  tlwt  tail  caaa  ia  larely  applicable 
ininetiaa. 

'XT*  ta  cmcioML} 

BUOXUOIL  OlQILtJlTIOIS  IND  lUOimO 

WAVES* 

BT  OB.  J.  A.  rLEXlKO,  )LA„  r.B.B. 

Wi'.iv  ullent.  .n  il:;>\vu  m  iL.j  '.i-l  k-t'iiii:  to  lln'  '.k  t  lli.it  the 
electrical  ueciUations  fet  up  in  a  low  ivsutance  discharge  circi'it  con- 
necting tbe  lurfacN  of  ■  Cajdaii  J«r  kava  a  tmpuuxj  (X)  anwaied 
hf  tbe  fonnnla:-.' 

^^3xl0.> 

where  L  i«  llie  iuductaoceof  tlie  circuit  in  eleelrDinagnctie  lueaam^ 
.audC  tbe  capafity  of  the  jfir  in  okctrostalic  units.  Von  are  no 
donbt  perfectly  (:iinilMi'  wi-.li  lli;it /^lont  .;encralitBlit.u  cf  I'araiij;.  «, 
in  which  he  formulated  Uic  view  tbat  every  case  of  ek'ctrK:  chur^u  tt 
similar  in  nature  to  the  charge  of  a  condenser  or  Li  vdui  j  it.  It  iH 
impoFnible  to  communicate  to  a  conductor  a  cliarge  say  ul  ^sitive 
electricity,  anieas  to  soaia  olhtr  ludy  or  bodies  there  is  given  an 
equal  charge  of  negative  eieetricity.  Accotdiugly,  an  cleclrically 
cliarged  and  ineulated  s{>bere  plac«<l  in  »  room  forms  with  tha  walw 
of  the  room,  which  carry  an  cjual  and  opposite  ehar*:^,  a  eoodmaer 
or  L^den  jar,  and  the  energy  of  that  chaiga  Ittides,  m  we  uuw 
know,  in  the  dielectric  or  ppace  between  than.  Ia  tbe  »ame  manner 
if  we  have  Iwo  sphereB  nr  coniluctor»,  one  connected  with  unc 
tr-rniitial  ol  il  .j  -t.  "iidmy  .  ir  i:it  of  AH  tnduetiuii  coil  and  the  «(cond 
with  tbe  oilitr,  we  Imvc,  when  tbcM  eoodncton  an  oppoiiialy 
charged,  a  y  ti  m  >f  Imeaof  aleotiis  atnio  atietebing  rraoa  Me 
conductor  to  the  ulber. 

Every  cufe  ot  electric  charge  is  tlierefore  an  instance  of  aome  form 
of  Leyoen  Jar  or  condvuser.  It  we  discharge  a  charg^  coodnctor, 
say  by  prttenting  tb*  knackla  to  an  intnilaMl  ehaigtd  sphere,  when 
ve  ottrMlvea  an  (tandmg  on  the  ground,  a  Bwill  epoik  passe*,  and 
(hat  spark  i*.  a*  we  have  «  line  in  tha  air  along  wbicb  too  ait 
baa  become  cond  net ivc,  A  -x  ^.rdingly,  thisia  eqnivalent  to  conncetiDg 
tbe  coaling!)  of  a  charged  I.cyden  Jur  by  a  very  short  conductor,  anil 
we  have  alt  the  conditionH  reijuisilv  for  setting  up  electiic  oscillations 
Hnch  a  di  charge  spark  is  therefore  iu  most  cases  un  oscillatory  )>]>»rk, 
and  the  charge  of  the  cimdU'  tur  doi'«  nut  diiai>pGiir  at  nnee  but 
altematep,  Iwiua  lirit  positive  ainl  thcii  iu'j,'utiv«',  but  dccrva^iiig  in 
quantity  at  each  altomulion  ct  i^ign.     \Vv  niigbt,  if  it  was  worth 

-'  autgr  laetun  doUvved  betoia  the  Soeietr  ot  Ar^^  beenaWa,  ISMT 


while,  represent  the  electrical  history  of  the  chnrgeil  s|>lierc  diuinit 
ili''-cb:iri^K  liy  ,1  kinematogrftph  uliiif,  wliicb  w.  .iiW  h1u>w  the  decrescent 
luul  iiltonntin^  charge*.  'I'iis  luti  rvul  nt'  ii-iu:  I  .  tvi'een  two  »ncce«- 
!*ivi'  t  !iiirt:cfl  i  f  the  psiitf  ni^n  \h  c.Alctl  the  p'Tiod  "  or  otfilttUioH 

;vrwi''  ■  t  tlic  loinliict. .r.  Mvi  ry  ciinlii  :tiir  tbu-,  h.i.-  a  natural  oscilla- 
Uoii  j<ui'iv/<l.  Wt!  van,  6l  cvui.^ir',  m^ka  a  forced  oscillation  of  any 
period,  jiuit  as  we  can  take  hold  of  a  pendulum  or  spring  and  forca 
It  to  vibrate,  whilst  controlling  it  at  any  reiiuircd  fit<|aeucy,but  if  we 
give  it  n  ioiMliia  and  hava  ft  to  itfcK,  it  tcttlea  diMrn  aiker  a  abort 
time  into  aaematicnia  W^UA  liave  a  frttjuenvy  detemiintd  by  tbe 
inertia  and  elastic  eontiol  of  tbe  vibrating  bed  v. 

What  is  true  in  tbe  tatt  of  a  mecliunicul  vibrator  ia  tme  electric* 
ally  of  every  conductor  or  oml  leting  circuit ;  it  has  a  natural  free 
period  of  electrical  oscillaliMu  ite'.etmincd  liy  ila  geometrical  fonij 
and  the  nature  of  the  siirr  unilinx'  mtdinin— in  other  words,  by  its 
jctance  and  capacity,  Supp  ^e,  for  instance,  we  take  the  case  of 
acoudiictini;  sph^rs  nn  l  rt  :it  -  <i  disturbance  of  its  <  hart^hy  bringing 
near  to  it  iw-.i^lliur  ek'  'rilieil  bfdy,  or,  a«  above  e\[)liiiiu'.l,  liy  dis- 
chargiu},'  tkis  t<}jLer<:  wbi.u  clinrgcd  and  insulated.  The  malLimatical 
investigations  to  determine  the  free  periodic  tina  of  OMillalion  of 
the  fhargo  arc  uot  very  simple,  but  they  bava  bean  given  by 
Prul.  J.  J.  Tliomiion  ("  Itetent  ll*»«urchefl  in  Klectricity  au<i 
Mii^uuUftiii,"  i>.  270),  and  he  has  shown  that  the  electrical  o«cillatioa 
period  I  of  a  conducting  sphere  of  radius  r  (in  centimetna}ia  given  by 


Thus  the  time  period  of  a  free  uiictliAUua  at'  Uij  cUnTgc  uu  a,  sphere 
of  about  :)3in.  in  diametar  ia  TonMiyui<aii^'>    "  second. 

U  the  earth  aa  a  whc^  be  considcrad  as  a  chaiged  sphai^  ita 
eleclriaal  tima  period  ia  about  j^thof  aa(aoiid,aadtiiatoiamlwra 
the  tiza  of  tbe  sun,  UHeec.  I^rof.  J.  J.  TlumiaoB  baa  alao  calewated 
the  time  perio<l  of  oscillation  of  two  concentric  ^baiaa  of  aeariy 
equal  radii,  one  charged  positively  and  the  otbar  oagatiTn^t  Tbe 
cipraMioD  for  the  time  period  in  thla  eaie  i*— 

^_  w  V ir  r 

If  wc  coui«iiier  that  tlie  t»trUi  n  wbuie  u  th^rgi;-!,  aud  tli^l  Uie 
couulemcutary  charge  of  oppoeiUi  sign  resides  iu  the  upper  con- 
conducliug  kyen  of  the  eaith's  atmospbcrc,  then  the  DAlural  time 
IMtiad  af  oieiUatiaasif  tliia  ^ataaa  wooid  be  ,\\h  of  aaaeoni. 

Now  in  aoaneclian  with  this  part  of  the  «ul>ject  there  ia  one  point 
of  great  interest  Both  theoretical  and  experimental  research  show 
that  in  the  case  of  conductors  of  a  certain  form  tlie  electric  aicilla* 
tioDs  die  away  with  great  rapidity.  Thus,  in  the  case  of  tho  snberc. 
Prof.  ThomiM>n  shows  that  the  raaxiniiiiii  amplitude  of  oscillation 
dies  away  to  1  I'n  =«2'7!S?s>  of  its  originJil  value  in  a  time  SrjV 
(where  V~3X10"'  ol  :i  iconul,  th.it  !S  in  the  tinia  wbidi  light 
would  take  to  travel  over  the  diameter  of  the  sphere. 

In  the  time  occupied  by  one  eamplete  vibration  the  amplitude  falls 

to       ^  of  in  original  mlo^  or  to  abont  ,>xth  of  ita  initial  magni* 

tnde.  ITenoa  fheio  eleetrleal  oaeillaUona  when  set  up  in  ii  ipliaira 

decay  away  very  rapidly.  Tiic  damping  factor  is  large.  This  decay' 
is  not  due  to  resistance  but  to  the  fact  tliat  the  energy  of  the 
oscillations  is  expended  in  making  elcetric  wave«,  the  sindy  of  which 
will  occupy  us  in  the  lost  lecture. 

We  find  therefore  that  conductors  of  »jtii.-  f  cirtr;*  radiate  verr  well 
the  energy  of  their  oscillations,  but  in  i  tin-r  tlie  oscillations 

persist  for  a  long  time  unless  fritlen  I  nv  ly  l.y  ri."»i»tanc?.  As  an 
example  of  the  Utter  ciass  of  tkjcirir  .l  vil  r.itiir,  w.'  ivi  ly  iir.t;un'>'  .i 
nearly  doted  ring  of  metal.  11  occiliatious  are  Mt  up  iu  mcii  a 
circuit  tha  eliaige  may  owiliate  i<ieveral  hundred  or  thnu<<and  times 
before  it  cMnca  to  resL  In  tlw  cose  of  a  conducting  sphere  the  dia< 
turbcd  charge  hardlf  makes  two  o<cill<«lionsbefontbqrp(aeticaUx 
cea-^v.  Hence  we  mu«t  elanif/  aleetric  circuit*  and  coiranBton  into 
good  and  poor  osdllator^,  ur  into  l>ad  and  good  radiatoriii 

Wc  must  think  of  a  good  cl<ctri<-«l  r.kiliat)r  a-i  analogoiifi  to  n  small 
hot  lx>dy  having  a  large  surfsee  covered,  say,  with  lauip  black.  It 
radiates  ita  heat  very  i|uickly  and  cools  rapidly.  A  |>oor  oleotrical 
radiator  or  persistent  oscillator  is,  on  Ihf  other  hind,  analogous  to 
,i  \\ivj,f  ho;  loJv  having  a  surfate  (  I  ;  :  .  i  metal  and  la  kuting 
therefore  very  slowly,  (ienerally  speaking,  wo  may  «iy  that  open 
circuit]  such  as  reds,  spheres,  elHp«oidi>,  v^c,  arc  gocd  ilectncol 
railialors,  but  nearly  closed  circuits.  6uch  as  riiig>  and  looi^s  of  wire, 
are  V<ad  radiators.  In  all  gooJ  radiaton  eltetrical  u«cill<iti>jii»  set  up 
are  damped  out  veiy  quickly,  not  hy  Riirtanaa  dissipating  the  euctgj 
OS  heat,  out  by  ck-ctncal  radiation  removing  it  as  Wlve  eue^.* 

Another  case  of  importance,  as  we  AM  ae«  anbseqnently,  is  tliat  of 
a  conductor  formed  of  two  spheres  cunnrctvd  by  a  straight  wire. 
This;,  from  the  resemblanci' to  a  faiiiiliar  object,  is  called  a  iliimUU 
ladlAtor.  If  the  nipacily  of  either  apliaie  ia  C,  than  tbe  cqiacity  of 
two  spharea  in  aniia  is  C%  and  ff  wa  anf  segteet  tha  capaeityor 

'  SeeanvUi  un  tha  "tKerasMut  af  KteetTW  OneDlatioas,''  br  H.  V. 
KterimoM  C\Muifes  Jtrn^ws,  June 1891 ;  gr  7V£taKHinna,rel.XXVt1., 
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dw  vii^  tba  tirtmi'njr  that  the  inductance,  L,  is  wholly  in  the 
win,  laa  Um  mgtOlf,  C'i,  wholiy  in  tb«  aphem,  wo  have  w  Uie 
•xpn«kB«ftlMtiinMniintko,l,  * 


,  imt  fa>  note  tlut  the  capM%  af  tb*  iplwre*  is  to  W 

in  aeries,  uid  that  we  are  eaneanM4  vitli  the  capacity  of 
both  of  them.  In  one  nf  hi»  inTeetiffBliooa  Heitl,  wbo  fillt  Qsed  thii 
ten  el  tediator,  omitud  xa  notice  &ia  fact,  bnt  it  wia  pointed  wt 
nbitqaentlf  by  Prof.  P 

The  wpiMMiatt  for  thti  tlnu-  of  vibration  of  the  ilumbell  radiator 
become*  ninro  complicated  if  we  take  into  accoimt  the  variation  in 
the  V  il  .•  .lie  inductance  of  the  wire  which  lake-i  place  liy  reason 
of  the  CKjuitiitration  of  the  current  at  the  surface.  A»,  howevfr,  the 
full  matheiiiriti<:al  treatment  of  the  jiroblfsii  iiuolve*  umiie  c  .nsLiit-r- 
able  complexities,  tboae  whu  are  ilesirous  ol  further  detailed  intur- 
■mtioa  may  be  refiemd  to  Prof.  J.  J.  Thomaon's  book,  "Becent 
Beeeamshee  in  Elietrieity  and  Magnetino,"  p.  3SS,  where  a  complete 
tnatment  of  tb*  ntltiaet  will  bn  fnuid. 

We  have  in  the  next  plnoe  to  nolie*  the  «ffeet  of  imprceainK  upon 
a  eiicnit  an  E.M.F.  which  is  periodic  and  agie«i>  in  period  with  the 
natural  time  period  of  that  eitenit.  Everyone  i.^  familiar  with  the 
efliictj  of  timio)?  the  impulses  on  a  body  capable  of  mechanical 
vibration  so  that  they  fall  in  with  it«  natural  vibrati!j:i  i  lt;  ,i  ;  wc 
know  that  in  thn  nuntirr  in  a  >!iiirt  time  feehle  but  ]irn|.  Tly  tiiuei.l 
impulses  can  f  ii  ,.ti  .  T  r,<:Mri-  ui  ^timI  .uii[4ituJ''.  Ai;n-.i.'<:  i/ -  frr- 
niancs  us  with  numentu.i  evatnples  i>f  the  etfrct,  such  as  the  r-.mn'inc 
effect*  prodnced  when  a  tnniuK  fork  i«  held  over  a  tall  glass  jar 
filled  up  ton  certain  height  with  water,  tbua  forming  a  resonant  air 
mloBu  of  aa  mnipiirta  kngth  Mother  instance  of  a  eimilnr 
kind  u  pfMoiiMifliiain  ittMh  to  Oo  piong  of  a  tuning  fork  a 


•*J)v 

eluoiiiK  Uie  Circuit  i<t  au  Aiteruatur.  \,  tbruugli  an  lnducli\e  Ciixsuit, 

Lib  (The  lower  dii^nMn  ir«pMaaiita  the  relative  phaae  of  the  towMad, 
olMtlfe,  and  eoadeaHT  EAr A) 


oord,  the  length  and  tenaion  of  which  ean  bo  varied.  It  k  found 
that  under  certain  conditions  as  to  ten*ion  the  cord  is  thrown  into 
vibrations  of  considerable  amplitude.  This  occun  when  the  tennmt 
and  length  of  the  cord  is  so  adjusted  that  its  natural  oacillation 
period  agrees  with  the  i>criod  of  the  impuke^  applied  to  it  by  the 
tuning  fork  to  set  it  in  vibnitioo.  A  pretty  application  oi  thia 
mechanical  resonance  priukijik'  is  made  in  the  lu-'trnnient  called 
"  CJanipbell's  Frc^inency  Teller,  usi-  l  to  ileteriuint^  the  frequency  of 
au  or>liuar_v  alletnatiuK  currenl.  n.-- 1 uineiit  the   jngtn  of 

a  alecl  spring  is  adjusted  until  ila  uaturul  time  p«hud  a^ce.'^  with 
the  period  of  tha  allamatiM  ounut  flowing  in  the  coils  of  an 
eUetromoKnet  wMeh  aate  It  m  Tibfitloa  br  itaperiodie  attractions. 
The  principle  here  involved  was  «uggaitad  m  UW  1^  nofa.  Ayrton 
and  fVrry  (see  "  Laburatorv  Notc«  on  Allamate  Camnt  Oiicuits," 
;Vo,.  InsL  £le&  Bag.,  Vof.  X\  III.,  p.  310). 

Electrical  reaonanee  aflMte  have  long  been  known  in  connection 
with  low.frequen;y  allematiti);  current -.  To  electrical  engineers  it 
is  an  exceediii;jty  /ainiliar  fiict  that  il  an  alternator  i«  connected  to 
a  concentric  oMv,  fur  :i  ccrt.iin  [■■nslti  of  cable  an<i  fret|Uency  of 
alterutttiou,  the  voltJ^i:  li.  tm  .-n  tliu  !w..i  memV.ir.H  vt  (lie  L'..ucL'u'tric 
cable  will  liecowe  muoh  gn-alei  than  that  whicl;  wwnlj  exist  between 

tha  tafadnale of  the  alternator  if  kei>t  lU  tb^'  himi  ^|ie»|  and  cicita- 
llOB  and  the  cable  removed  (.--ee  I'l^;.  \).  Thi.-  exultinj?  effect  takes 
plaee  to  llw  maximnni  deprte  if  the  ire-juency  N  of  llie  alternator 


DCS  e<iual  or  nearly  wiml  to  where  C  is  the  c  iMcitv 

of  thaeablain  mieiofarad*,  and  L  the  inductance  of  the  circuit  in 
heniy*.  EfleeU  of  this  kind,  very  much  miamiMd  "Famnti 
effeela,"  Here  found  in  connection  with  long  concentric  cables  laid 
fran  Deptfotd  to  Loudon.  When  the  system  of  the  Londia  Elictric 
"  fV^  Oorporation  was  fir^t  pnt  into  uperutiua  these  cable  effects 
va  diawumd  and  described  by  faa  in  a  Faner  oo  aome  **  Eljfce^i  of 


Altematins-C'iirrent  Flow  in  Circuits  having  Capacity  and  Self* 

Induction.'*  In  thii  Paper  were  deKcriWd  auo  some  experimenta 
made  at  the  works  of  Mes.r*.  .Sieiii.  n.>*  Hrn<.,  many  \  ■•-ir-'  a;;ii.  .n  which 
a  vnriable  length  of  fiutLi-percln Kivrn.-.i  luiiiiprsed  in  n  tank 

wai)  Ci'tiiH'i'ti-il  Ir,  ;-jn  .ilti-:rKi!  r  thri.'.i^'li  ji  t riin-f' <r!ti'  r,  'A.-:  ilt..'ni.itor 
Iwiii^'  kept  running  at  the  ajviiie  »]ieeil  and  evcitatiuu.  The  length 
of  the  citble  wa-t  varied  so  as  to  alter  the  capacity  of  the  ayiteai,  and 
corrttsponding  to  a  caitatn  definite  capacity  the  voltage  aoaia  the 
alternator  tatniMla  naa  venr  qnieUr  fnw  a  normal  value,  wUdt 
it  wwdd  ban  hadir  fhacaUa  nadbeendiBeonneeted,  to  an  auR 


M.KO 


Fio.  2.— Varialioa  o(  Vuluge  at  Tenninats  of  an  Alternator  wlica  elosed 
Igr  a  Candnaer  thioagb  an  Indnetlva  Ufaoait. 


value  of  about  (our  times  as  great.  This  variation  in  voltage  is  shown 
the  curvea  in  Fi|t  i.  Vanriteilarellieete  were  found  bsr  Hoita is 
e  caae  of  exparimanta  wUeh  will  occopy  onr  attention  later. 


these  experiments  electrical  OMillattona  were  eet  np  in  a  eonduckiag 
rectanKle,  the  circuit  being  open  and  terminated  by  spark  balla,  Bf 

varyioK  the  capacity  of  this  circuit  by  altaehioi;  to  its  ends  two 
paiidlel  wir«s,  Hertz  found  that  for  a  certain  leo|3;th  of  thes4  wirea 
the  sparking  rliiimre  was  a  muxiiiuini,  but  that  it  dimioinhed  if  the 
wires  were  <  itln-T  •borlened  ur  lcii.;tlieued  in  a  siiuilir  m-inuer.  Tlie 
ehatpncaa  with  which  this  curve  riiws  to  a  maximum  is  an  indication 


Kill.  3.— .Sejuuiury  OieUlatijiii  net  up  iii  n  TuaeJ  ltc«>naiit  (Jircuil,  H,  ligr 
OseWationis  in  a  IVieHiir  dreait,  P. 

of  the  fact  that  the  ioereoae  of  tlie  amplitude  of  the  eleetrieal  OMiUa- 

tionf.  due  toelectrii:  resonance,  only  lakes  place  when  the  tuning  is 

1,111  ly  L 

We  may  fn;-  r'ln-  ele:tric  circuit  to  aiio'.bi-r  eitlier  \iy  vir^  itii.'  the 
ca|>acity  of  one  t'r.nit,  a.s  in  the  eipt^riinent  jut- 1  iUr.cril*vi,  or  by  viiry- 
ing  the  iuduct^mce.    If  it  ia  deaireil  to  produce  this  lost  effcci  with. 

•tiia  "^ourari;  <>(  tbe  Proceed  laga  of  the  laitit«tign°  af  EleeMcai 
Kflgioecrsb"  Vol.  XX.,  ^  362  U.  A.  Kleniag). 
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outVftryinK  tli.-  rciinlausf,  ihe  [mat  couvcaieat  way  to  do  il  k  liy 
formiitt;  ilii:  comhiciinK  witx-  into  a  opinl,  the  ends  of  which  aio  cou- 
nectsd  tu  lliu  [>laU»  ul  a  condcnm.  We  can  then,  m  alreaxly  ahowu, 
VKi^the  indoctsoce  of  a  ctrtttit  bj  bcingiitg  the  tanwof  kspinl 
■MK  Of  Im  t<^tfa«r,  and  w«  can  thus  wt  vp  «  atat*  of  elecUk 
wawiaiw  hw  nikiBg  Mm  Ubm  «f  fiw  Tibntiam  of  the  circuit  wlut 
«•  plcBM wnhn  eemiii  lindia  la  oidtr  tlut  two  electrical  circuita 
majr  bo  "  in  tane  "  or  »yiiip«tby  witb  rach  other,  it  is  clear  tlut  we 
bare  to  adjatt  one  or  both  eo  that  the  piodnct  of  capadtj  and  indae- 
tanee  of  vrm  sliall  either  Ye  to  th»l  of  tlip  other,  or  to  si^tm; 

integcrmultiile  of  it. 

We  have  lUreaUy  seen  that  aa  tieelrical  otcillatioa  set  uu  in  n 
piiniary  circuit  csn  create  by  induction  other  electrical  oEcillationi 
in  a  ucondary  circuit  It  i«  eaiy  to  show  by  an  experimunl  that  tbia 
indacttre'tffrct  is  greatly  enhanced  if  the  secondary  cireoit  is  tuned 
to  the  primary.  Thus,  for  instance,  we  may  set  np  electrical  oecilla- 
lioH  thovn  ia  the  pre?ious  lecture,  in  a  latge  dxcoit  of  win 
WMiad  on  a  equn  frame  (se«  Fig.  3).  I  place  near  this  printatr  (P) 
a  Moondaiy  circuit  (S)  c:  ilic  »ine  form,  and  insert  one  or  more 
L^rden  jars  and  an  aH  |u»iiii  ile  [  :>il  of  wire  ;  al«u  a  small  incandeiwent 
lamp  in  *Jiiiiln}fil  U>  I'.iMi:  the  circuit.  The  »</i:nni.!ury  circuit  thti.s 
consut.i  of  n  coil  ijf  wire  \a  writt  witli  ;i  ouuiieriser  timi  a  l.^uip  a.s  a 
current  indicator,  if  the  jirimnry  aLii  stcotnliity  i.oil  are  within  a 
short  distance  of  one  ajioihi.-i'  ilieri,a<  yoLi  cvoii  if  ihn  foi-Kienser 
and  adjiuitahle  indai-t^iiu-t^  ar«  stiort  cirruiie<),  the  lamp  lights  up. 
We  can,  however,  itjniuvt;  the  iccvnilary  coil  to  tach  a  distance  that 
under  tbe  above  cundicianj  tl>«  cAitun  tiUuwnt  is  no  longer  ▼'■'bj^ 
iwndwwBt,  Iwcaiise  the  secondary  oMilUUoM  an  to»  (•■U*.  W« 
can  Una  nmra  tbe  light  of  the  lamp  by  iamtiin  tha  MadauMV  or 
LefdcnimiBMriM  witb  it»  and  mwioi  a  milHl*  adjoftaiMtt  of 
flw  TuiaWa  iodadaacc  cmL  nrnwrnudatyvicait  hut  aow  been 


no.  4.— Xareeul  Wirakss  Tele(!ni|ili  {JuUoim. 

toned  to  sympathy  with  the  primary  circuit,  m<i  m  a  rtsult,  the 
electromotive  jnipiiUes  crej»!t;il  in  il  by  the  co-linktd  oscillatoiy 
msgiietic  Beld  of  the  primary  circuit  are  able  to  let  up  aeoondai'y  cir 
cuiu  uf  much  greater  Etitin^th  tUanif  tteneandairaiienidud  atinie 
period  different  to  tbit  pcwury. 

Two  such  adjusted  circuito  are  callm  mOBUt  or  sympathetic  cir- 
eoita,  and  this  principle  of  tuning  is  of  aaotmooa  imiK>rtAnce  in  cou- 
■Mlioa  with  toantiuiatiflB  of  electrical  oscillations.  Although  easy 
to  teeiibe,  it  nqaim^  however,  great  dexterity  and  skill  to  eifect  the 
lequircd  tuning ;  when  once  it  is  achieved  and  two  circuiti  made 
perfectly  resonant,  it  is  fxceedingly  remarkable  how  very  little 
eh»n>;e  in  the  capacity  of  one  circuit  entirely  destroys  its  power  of 
leotrivini^  ekctrual  iiinjulrfis  from  auoihrr  circuit.  _  Mr.  Marconi 
has  made  gri'at  use  of  i-le*  trieat  r<»/jB»nce  in  experiment*  he  has 
been  conducting  during  tlie  lai*t  two  ycArs  in  developing  his  system 
of  wirelees  lelearaphy,  and  be  liaa  alreadv  achieved  some  very 
remarkable  results  in  cslablishing  indtptamat  winless  telegraphic 
cooununication  between  pairs  of  placet  la  th«  mma  area,  and  jet 
aatin^  inventing  interference  between  them.  Thus  commumca- 
tioB  was  long  ago  establUhed  by  the  Marconi  sjiteni  for  the 
Admiralty  between  Portsmouth  and  Portland,  two  places  about 
e.'>  miles  apart  in  a  straight  line,  and  having  hills  8C0ft  high  in  the 
line  of  sight.  Ai-ross  this  lice  of  communication  and  indaded  in  it 
there  is  another  30-mileMircum  cir.:uit  between  ptAlioiia  atNiluii.in 
the  U)e  of  Wi^iht,  and  1'  )ol«,  near  Boumemoutb.  Tbeto  Iwo  lirn-s  — 
l'ort*moi;lli  Portland  and  Niton-Poole— crvitaeach  other  at  a  u  ■.  .  i 
prcat  augl«{»««!  t'ig.t).  By  the  employment  of  properly  tuned  r«:_i;u  lug 
and  traneuiilting  circoits  Mr.  Marconi  has  rendered  these  circuit) 
quite  independent  of  each  other,  so  that  no  si<;nalling  which  goes  on 

-  PtaJ*         ***'  ■  —  *  -'^  *   '  .1...  n.._A- 


laBd  Niton  interferes  witb  or  can  be  read  on  tbu  Ports- 

  idatatious.    What  ha*  been  dune  here  can  be  carried 

«ttt  indefinitely,  and  the  objections  as  to  interference  of  stations 
which  imperfectly-informed  parsons  are  in  the  lubit  of  raising  with 
njiidl' to  Mr.  Ibmmili  ^tem  o(  witdma  tolf^iiapb^,  u  a  faatttr  of 


It  is  impfTtant,  however,  to  dirMt  ;itl*ntion  to  one  c  jridition  which 
niuBt  I'xifit  in  order  that  well  tn<arkiil  rejijnancf  may  take  place. 
lieaoDsnce,  whether  mechaoical,  acoustic,  or  electrical,  efwntially 
doMada  n^on  the  accumulated  afltot  at  numerous  properly  timed 
And  onall  impnlsea.  In  order  thit  we  may  have  resonance  eifect* 
produced  it  is  necessary  that  tbi  iDOkiTC  impulses  shall  aat  manly 
be  properly  timed,  but  be  naiataiaed.  In  other  words,  tatriag 
cannot  oe  produced  naif  thn  jMffindir  impnlKcs  are  kept  up  roriama 
time.  Accordingly,  if  the  mdnmotive  impulses  acting  on  a 
R'coodary  circuit  die  away  very  quickly  we  bare  no  Inuger  the  proper 
conditions  for  exhibitms  icionaiici:  ntfeiti.  To  icl  ,i  pendulum  in 
vibration  by  pufis  of  sir  we  must  not  only  time  the  pulfi  pr.  iJxtIv, 
but  keep  on  pulling  for  a  i-on^idorable  perii>J. 

It  is,  therefore,  clear  tliat  ait  electiical  circuit  wbtcb  a  ^'ood 
radiator  is  not  one  suitable  to  act  a*  the  primary  circuit  of  a  n  ^<  >ri mt 
svatem  unless  it  has  a  large  store  of  energy  to  draw  upon.  A*  an 
iuottntiaa  of  tha  nto  atwhaekaEoodelwttiflaliadiitargitondof 
its  MMdrgf ,  wa  any  tak«  a  case  given  by  BiMi.*  Hit  eoaiiden  a 
radiator  consisting  of  two  metallic  apfaam  atdt  UcDL  in  radiiu  con- 
nected by  a  wire  l(X)cm.  in  length ;  tad  latht  flidddle  of  that  wire 
i!i  a  »|>4rk-f;ap  of  1  cm.  The  spheres  are  supposed  to  be  charged  up  to 
:i  <iiffcrL-ncu  c  I  potential  such  that  a  spark  pa»««s  acrisi  the  gap  and 
the  electrical  cbarige  then  ctcillatc?.  The  differonoD  of  potential 
Ijin  wten  the  spheres  at  the  moment  of  aparkiii^  i*  then  alxnit  36,iOO 
volta  (•ee  Fig.  Hence  the  total  energy  stored  up  in  the  system 
jMt  botaia  tptrkug,  as  electtottatie  eaargy,  it— 


I- 


_.--j,afaj«ilt. 


9x10"' 

Nuvt  iltrri/  i>liow><  that  in  the  l  a.'^  of  such  a  radiator  tht  lottof 
energy  in  each  tiaif  oseiilation  is  given  by  th«  expreision— 

where  t,)  is  llie  charge  of  each  sphcie,  /  the  length  of  tht  < 
wire,  and  X  is  the  wave  length  of  the  radiation,  which  ia  thia 
Ueitz  detcnuined  to  be  480cm.  Hence  the  loss  ia  energy  iiiy 
radiation  in  each  half  period  is  easily  found  to  be  2,400  ergs,  or 
84  10"  jouUi.  Accordingly,  it  is  clear  that  after  1 1  half  oscilktiona 
or  five  .ttif!  a  half  coinpVt*  periryli,  half  the  oriffirial  store  of  encr.'V 
will  have  Ij^i-i,  di-.ipaicd,  and  iher^'fore  lhat  at  thia  ratt:  10  cuiiipktc 

oacillationa  cannot  take  pl«c«  before  the  stored  energy  is  practically 
alliadittad.  r  * 


-OO- 


krwMuiopMbia 
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aocua  so  CMS 

Pn.  6w— Danb-bsO  OsdUakar. 


Since  the  wave  liOgUi  is  480cm.,  and  thi'  vch.u.  ily  ui  propagation 
3  ■  lO'*em.  per  second,  it  follows  that  the  time  p.-i  i  d  is  1-6  hundred- 
milhonths  of  :t  ««<-ond.  Henoe  in  aboutl6  hundred-miUianths  of  a 
Kecuiid  the  radiator  ^ends  out  energy  equal  toMylO*  of  a  joaitk  la 
other  words,  ic  is  radiating  at  a  rate  equal  to  aaarly  45  B.P.  Heacc, 
ia  andtr  (a  kttp  Vf  thia  nwHttiinii  without  intermiasion  the  oscillator 
wtmld  have  to  ha  aapplied  wtfh  energy  at  the  rate  of  nearly 
35,0U0  foot  pounds  per  second  from  some  source  of  enei^gr.  This  is 
about  equal  to  the  energy  fumi«lud  per  teeoud  to  1,000  8  cp. 
lOO-volt  incandescent  lamp?  all  fully  alij^ht  at  once.  As  a  matter  of 
fact,  however,  the  metbodB  already  devribei  only  result  in  the 
prodoctior.  of  iiit45rmilt«nt  Irani!  or  gruupa  itt  csalkliuji*,  with 
compurativf  ly  1  nj^  iutcrvahi  of  silence  between  them. 

The  rate  oi  decay  or  tbu  damping,'  iii  oppn  circuit  radiators  has 
Ix'en  Ji*cn.>>--(d  niatlicmatlcally  bv  inanv  wiiu  r.H.  XL  I'lanek  {Anna- 
Im  /'kyt.  iJutA.  (Mi,  I,  pp.  AlHAHi,  l^u;),  has  treatcl  the  ca««,  just 
eoBtideicd,  of  two  »|iwMi  uailad  hjf  a  win  of  laa^th.  Ua  hat 


mm  that  the  loKtrithiiio  dacKBwat  «r  tht  bgtillhm  of  the  nlio 
tin  amplitndt  of  aaa  vibntinn  to  the  Beit  ft  gtfea  hy  the 

16rW 

where  C  is  the  capacity  of  the  condenser  or  fihtttiag  lyttaB,  I  tht 
diniuiice  between  Uie  aphures  or.  plates,  and  X  It  iht  Wtfa  kllgth. 
Ueuce  it  it  amiytethawthattotecare  prolonged  oadllatfana  tramall 
damping,  wa  Mil  aMiha  bm  af  large  capacity  or  laii^  iadaolMiaa  ia 
thandiatlagaiMalt}; 

{I'o  U  COHClltiltd.) 

•  "  Elselrte  Wasea."  EogOsh  tnn«lati<>D  by  I).  K.  Jnncs,  p.  160. 
+  This  result  in  conlirmad  by  Ur.  Lsriiiw.   See  '  .Kthor  »»!  M  i'.tcr  " 
p.  22S. 

:8aa  alBO  &  LsBtisraa  "On  the  pampag  of  Bewmaturt."  Annal 
MjaLCk(a^M.%pLSnbl«n, 
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PTlBltTI      ,  r>,«l  Urf  'il,L 

VIBXLXM  TELXORAPHT;  tfioNM  ling  ACRotia  SPAca  wrraoOT  Wun 

iir  Elb.-tul  W  ivM    H>  iir.  u.  J  L,.iui.   .NtwBdlUoo.   Prtoa  6a.  nai. 
A  DIOMT  or  TEX  LAW  Ot  XLICT&IC  UOKTIIIO,  XLXCTXIO 

CABsbx  HAKiii'd'roB  AxLVxdB&S&l 

imau  rnca  liH.«d„BB«thaa. 

OJUMniOtmWmMaUM^  APraoMoal 
— Ma«BttaBilaMMMaH«taOirtBallawh1wy.  PriMla.  U.  yoilftaa. 
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:  BUOTBIO  ABO.— By  Mr*.  Atbto«.  Thla  work  U  to  tha  fMBMi 
will  eonUin  an  bittorical  iketch  of  (IM  «Mty  MptrtMHla  m  Iht 
alMtric  arc,  u  wall  aa  tha  important  raanlta  ot  laont  i 


PRIMARY  BATTEBIXA— A  work  on  tliii  fuhjnct  will  ahortly  ba  publiahad 
lirtDgiui;  Uif>  theory  and  practice  of  the  I'rimary  Battery  up  to  data 
Tlia  book  v>iU  b«  fully  iiluaU-ttUtl. 

BKOONDABT  BATTKBIEl.— By  R.  J.  Wade.  Fully  flluitrattid.  Tha 
Author  in  ihia  wtwk  will  deal  brirfly  arlLh  the  Ihisirj-  aj-.il  fully  m*iLh 
tha  chamli'try,  ilpai)^,  cxmat-ruotiun  and  manufa'-i  urr  i,f  wvcoiul^ry 

battariea  '^r  \r<  uxzwilnitTn. 

"  Tax  KLXOT&ICIAM "  WIXEHAX'S  POOKBT-BOOK.— Editad  by  F.  C. 
lUrKAH.  "  Tha  Eiaetridan  "  Company  will  ahortly  pabUA  i    '  " 
pockat-book  (or  tha  uw  <rf  thoaa  angagad  in  wiring  work,  bo4h  4 
and  internal. 

TBB  TBLBPBOBB— By  Dam  SnrobAiB  and  F.  C.  RaphaK 


8PECIM.  NOTICE. 

NOW  READV^Tol  XLT.  al  "Tn  Euonieuir."  (S88  pafia) 
bound  in  ttrong  oioth.   Prtoa  ITi.  6A.,  poat  Iraa^  18a.  6d.  Aiao  raady,  Oaaaa 

for  liiu-:!:it:,    Ptic*  2^,,  1  y  j>Mt,  2fl.  3.1 

A  eooiplata  lat  of  "Taa  ELicruoAii"  (1879-UOO)  ma  now  U  nppBid 


GOHPMIBB  T.  ■DBI0IPALITIB8-«III  BDU." 

An  iatereslinjj  evi-nt  ha:--  ju.ft  occnrrt'd  wliich  will  constitut" 
a  hodmazk  in  the  historj  of  both  nmnwipal  eleotiicitj  rapplj 
andwholeoBla  eleelrio  power  diatribatioB  or,  to  OMdiepofdit 
phraseology,  "electricity  supply  'in  bulk.*"  Daring  the 
last  Bession  of  Parliament,  the  North  Metropolitan  Eleetiio 
Power  Hnpply  Bill  promofod  by  the  Electric  Power 
DiBtcibuUon  Co.  Thia  company  alreadj  held  pioritiooal 
oitot  In  HierttMd  aal  BanMt,  aafl  tka  Nocai  IfafaispidilM 

Klflclric  Supply  Co.  was  to  be  fjrmp^l  in  (>rJer  to  gita  a 
wboleeaio  supply  uf  electric  power  io  a  large  dietriet  to 
the  Dorth  of  London.  A  map  of  tbia  district  aoJ  par 
tioolars  of  tba  aohemo  appaand  in  Tkc  KltrlruiMi  at  tha 
time  (see  Vol  XLV.,  p^  SOT.  kc)  and  tba  debates  on  tbe  UD 
on  its  way  t!irouf,'h  Parliament  were  also  duly  reported  in  cor 
coluuus.  The  urea  in  qui:ition  extended  from  tlie  rural 
districts  of  Welwyn,  Hertford,  and  Waia  in  tbe  noitili 
to  Uandon,  WemUey,  Fiaebltji  Uoniey,  and  TottonbaB 
in  tha  aooth  (WUlndaiB  having  becm  dropped  ont  of 
the  bill,  as  the  local  authority  there  \va.s  building  its 
own  works).  On  the  west  it  included  St.  Albans  and 
Barnet,  and  on  the  (iist  the  urban  districts  of  Waltham 
CroM,  Chingford  and  Waltltamatow.  It  was  intended  to 
enet  a  large  generating  station  at  Ponder's  End,  acar  tbe 
works  of  the  Edison  and  Swan  Cumpar.  .  ,  i  nd  t">  offer  a  supply 
of  electric  power  wholesale  to  the  various  local  aulhoritieSi 
who  ooold  then  distribute  it  retail  to  oonsumers  and  utilise  H 
for  public  lighting;  and  also  to  obtain  proTisional  orders  where 
the  local  authority  itself  would  not  supply.  The  two  provisional 
orders,  Barnet  and  Hertford,  held  by  the  Electrical  Power 
Diatribntion  Ca,  were  to  bo  tranafaned  to  tha  now  wmftaj, 
and  tba  generating  alatlaaa  being  ereeted  tbece  oonrected 
into  sub-stations.  It  may  be  added  that  a  further  incentive 
to  the  company  was  tiiat  it  would  in  all  probability  bo  cAlled 
upon  to  supply  ooROot  for  traction  in  YBtfaal  (Arts  of  iti 
area.  The  oppcsitiaii  to  tbe  sobsoM  mi  flonpantiratr 
alight,  and  by  oonnsal  rather  Uiaa  wltneasoa^  the  'M^msnt 
urged  agaiust  it  being  mainly  that  no  public  or  local  advan- 
tage would  accrue  from  a  supply  of  eleolrioity  in  the  district. 
Small  modi6oAtioos  only  were  tlierefore  madt  bi  the  bill 
—via.,  the  powen  in  Edmonton  and  Hocna^y  veto  Ibnitad 
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to  li^lBC  aiafai,  Htd  90  immediata  powm  mm  giaaM  I 

In  W&Hhamstow,  through  which,  ts  it  lies  in  a  corner  ' 
of  tlte  arra,  it  n'onid  not  b«  neeesB&ry  to  lay  mains  to  other 
districts.  Supply  could,  however,  lio  pivou  in  those  lhri»« 
diitriflta  if  the  expren  coBsent  of  their  urbaa  district  ooaaoik 
ma  oM«iM2  in  Maih  MM.  Tfaa  modlBedf  tlie  bill  nadni 
Bojol  Absent  on  Aogust  6,  1000, 

On  July  I'Jtb,  however,  while  the  North  M«'trufoIU&a  Else 
talo Supply  Bill  wu  before  Sir  I.  Knsus'^  Committee,  then 
tiggmni  Ik  ainakv  iamad  to  the  ratepajren  of  To4teal»m  by 
fho  SMtanbtm  TTifm  DiiMrt  CooihhI.  Tint  t&mOu  staled 
that,  00  the  previous  dfty,  a  confcrenoe  of  tepresentativea 
from  EdmcntoDiSouthgatei,  Enfield,  Wood  Green,  Fioehley  and 
Tottenham  had  met,  and  was  anaDimoasly  of  tbo  opinion  that 
a  hill  ebonld  bo  promotad  in  the  next  s^sion  of  Parliament  foe 
eooferring  powers  for  eleetric  supply  upon  a  joint  committee 
for  these  sii  urban  districts  or,  rather,  eevon  urban  (lintricts, 
as  Friem  £anu)t  was  also  to  be  included.  The  number  of 
tbaaa  was  ntoqasntly  ndwad  to  fiva  by  fh«  -vIOtilnwal  of 
Finchley  and  Friern  Brimet.  Thpw  f!vo  digtricts  formed  a 
large  corner  in  the  North  Mctiopolitau  Compaoy'ii  area.  It 
ms — to  say  the  least — surprising  that,  having  just  put  for- 
ward the  Tiaw  that  no  public  advantage  would  accrue  from  the 
supply  of  electrieiiy  io  the  districts  under  their  jarifldiotloB, 
these  logical  conncillorg  should  thomsolves  dcsiro  to  furnish 
such  a  supply.  One  of  the  learned  oo  ousel  esgsged  on 
Un  aomiHttt—  alaga  of  lh«  ooupaay'a  Ml,  on  babig 
shown  this  dnular,  obsfrvi^d  that  it  cfTectually  proved 
the  bill's  preamble.  The  next  step  wa»  the  retention  of 
Mr.  Hawiavnk  to  prupiie  a  ijrelitiunary  report  on  the 
schema  for  a  joist  commitleo  of  thesa  five  districta. 
Mr.  Hawranis  pnpoiacl  •  two-pbasa  ■yston,  and  aabniitad 
estimates  of  the  capital  exponditarc,  tho  yearly  expenditure 
on  working,  and  iLc  correspoodiug  rcvBUue.  This  report  was 
then  submitted  to  Mr.  Uajiuond  ;  and  Mr.  Hawtayne  was 
la^uestad  to  consult  with  tbia  gtntlaaan  and  send  in  a  final 
faport  eipresatog  tiiabr  jofnt  viaws.  Ur.  Eaxkou},  who  is 
well  kno^n  to  hava  '■' pluii;|)ed  for  Ihroc-phaFo,"  eonvorted 
Mr.  Uauiaikk  Io  bis  opiuiuu,  and  aku  slightly  increased  his 
estimates,  with  the  result  that  the  total  capital  expenditure 
waa  pot  down  at  £845,000  for  a  total  i^ant  capaotty  of 
4,000kw.  (l,000kw. «( whiah  waa  mem  plant),  tha  nfaona 
on  the  sale  of  8|  million  nnita  at  i;IC.40D,  and  the  annual 
oxpecditoro  (not  including  interest  aud  redemption)  at 
£22,000.  Tba  oomtents  at  tbb  report  and  various  items  of 
tka  aatinalM  an  ciftn  mora  in  detail  on  p.  695  of  oor 
isatte  of  FebRMny  8th.  It  to  Intaieatiai;  to  note,  how 
tv*r,  in  passing,  that  out  of  tho  total  capital  expenditure  nr. 
less  tbiUi  i;2ii,u00.  or  0  7  per  cent.,  is  assigned  to  legal,  expen 
and  engineering  fees  and  contingencies;  and  that  nearly  a 
quarter  of  tha  total  nnita  sold  ace  put  doira  for  puliHo  light- 
ing at  2d.  pat  nnit — ttie  priee  at  whteh  tha  company  offered 
to  sappiy  it  to  the  sevcial  local  authoritiM. 

The  project  has  not  survived  the  test  of  publio  opinion. 
EieeptioB  waa  lalnn  to  tba  biga  aipandiliu«,  aafl  to  one 

district  only  was  the  proposition  cnrriei.  That  was  Rtrath- 
gate,  where  a  pocrly  atunded  statutory  mass  meeting  voted 
in  favour  of  ii,  and  no  poll  was  demanded.  At  Enfitld  and 
Edmonton  polls  of  the  latepayera  were  taken,  and  large 
BWjorilias  wwa  noofdad  at^nst  tha  Oomimi  to  aoafa  oasa,  the 
voting  being  2,734  to  1,001  and  l,.'i07  to  1 ,027  respectively. 
At  Wood  Ure^n  matterd  bad  proceeded  mora  slowly,  and  the 
meeting  of  the  Council  to  confirm  its  previous  resolution  was 
onlj  baing  hold  hut  waalc  when  tha  Edmonton  and  Enfield 
figiOM  Wire  aaaomoad,  and  tha  taaolntioa  to  bmnt  of  yM 
iohi«DW  was  thsMnpoB  ntfatiTCd.  At  TMtaobaB  #  poU  waa 


to  ham  haan  tahan  fhia  weak,  hot  was  abo  ahaadoncd  to  viaw 

'  of  the  Enfield  and  Edmonton  result. 

XLu4  vM  sealed  the  fate  of  a  scheme  that  should  never  have 
been  put  on  foot.  We  do  not  wish,  however,  (o  declare  ourselves 
tnvaterately  opposed  to  tha  ganaral  prinoipla  of  Joint  muoioipal 
alaetrieity  supply  sdiomaa.  HnnlflipBl  tndng,  although  to 
general  iaadvisablo,  has  ehowQ  itself  to  he  tolerably  successful 
ia  the  c&4e  of  the  general  supply  of  eI«»ccrioity  for  lighting. 
Now  that  it  has  been  proved  that  in  electrical  supply,  just  as 
in  manufacturing  Industrie*,  giaat  aooaomiag  oaD  be  pioduoad 
by  wholesale  production,  it  is  evident  that  tba  eieetion  of 
separate  small  ekclricity  works  in  neitrbbuiirlng  districts  is 
unwise  on  commercial  grounds,  and  tbey  must  be  replaced  by 
wholesale  or  "  bulk  "  systems  of  supply.  Where  companies 
are  willing  to  ondertake  thie,  however,  they  sbodd  be 
encouraged,  as  oOBsamers  are  adequately  protected  from 
extortion  l)y  the  proviisions  of  llie  electric  lisbliog  acts. 
It  is  nui  wise  iliat  small  local  authoritie«  should  embark 
m  hirge  financial  eofaemes  on  the  seouriiy  of  the  rates. 
CaasB  do  arise,  bowOTer.  in  which  a  supply  of  electrical 
power  is  desizabla  and  no  company  has  offered  to  under- 
take it  ;  then  by  all  means  let  two  or  ihr&o  small  towusbips 
combine  to  erect  a  generating  station  of  an  aeonomioal  size 
if  means  can  be  found  to  secure  a  workable  ([ystont  of  jotot 
control.  Parliament  has  still  to  settle  this  latter  problem, 
however.  Again,  small  urban  and  rural  districts  snrronoding 
largo  provincial  town-  already  provided  with  elootricity  worki 
will  do  well  to  buy  electrical  energy  from  their  neighbour 
ioitcad  of  gananliBg  it  far  ttunadTas.  B«t,u  ganaial,  tiie 
enormous  business  of  wholesale  electricity  supply,  necessitating 
as  it  does  the  employment  of  the  lat«»t  Jevulupmuutii  of  (ilec 
trical  engineering,  and  a  continual  trial  of  new  machinery  and 
methods,  oftan  batalj  oat  of  thair  axpaiimantal  ataga,  is 
obviously  ooa  to  ha  widartakan  by  primto  antarprisa.  It 
would  be  indeed  a  sad  thing  if  this  now  iadus'.ry,  whioh 
promises  to  quicken  the  industrial  ^tuggisbam  to  which 
even  oar  politicians  arc  now  drawing  attention,  should  bo 
smothered  in  ita  tofiand|y  by  the  swaddling  otothas  of  moaieipal 
management. 


BBVIEWS. 

S0llliMk«ir«oe<vt  o(  pidilUMyrfM} 


TheOonstmeUonof  LartelndnctionOolia.  Dy  A.T.lliaa^KA, 

(L.o«doo:  Uethuca  Ji  Cu.    1900.  6«- 

To  the  amateur  desirous  of  building  his  own  coil  this  book 
should  prove  iavalaabli',  for  i*.  in  a  detailed  yet  clear  and 
orderly  description  of  tlie  Constriiction  of  all  the  parts  of  a 
coil.  The  author,  who  isappait^nilv  iiae  of  thoseonthusiaslic 
amateurs  who  revel  in  the  actual  niateriiili.nation  by  their  own 
hands  of  their  own  desi'-'uK.  i^ivtp,  toD,  many  hints  and 
"  wrinkles  "  which  ovon  the  ciperionced  manufacturer  could 
read  with  profit.  I'or  instance,  Mr.  Hare  very  stroDj,'ly  and 
rightly  in.'iislH  on  the  ihoroogb  baking  atifl  (iesEicatioii  of  tht>. 
paper  doetined  when  p.iranineJ  to  insulate  the  units  of  tho 
secondary  winding.  Wo  doubt,  however,  whether  the  blotting 
paper  recommended  for  this  purpose  forma  when  waxed  ns 
strong  an  insulator  as  some  of  the  tougher  forms  of  cartridge 
paper  similarly  treated.  The  author,  by-the-way,  is  not  quite 
right  in  claiming  novelty  for  the  twinned  grouping  of  the 
sections  of  the  secondary.  We  know  of  at  least  one  large 
manufacturer  of  ooils  who  follows  preolsely  this  method  of 
secondary  building.  Bat  ba  is  right  in  spaaUog  liighly  of  the 
inufMnas  advaataMa  of  (he  twinning  qratau;  and  tba 
mannbotaiar  who  ntroducej  the  procesa  into  Us  worka  will 
save  money  and  improve  his  product. 

On  picking  up  the  book  we  had  hoped  to  find  to  «oil  dbbigu 
sonaiadiaalatappcopoaadtaadtogtoimidBthagNatovafBeiaany 
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of  tbe  tBstrnment  regarded  aa  an  energy  transformer.  But 

wt  wtrr  in  this  respoct  dipappoictcd.  The  book  is  intrnded, 
oi  course,  tu>  merely  a  workshop  hiinrJbook.  But  now  that 
Uie  induction  coil  baa  been  given,  by  tbti  Jigcovi  ries  of  Ilert.- 
and  Rontgen,  iicpurtar.t  practiunl  applicntions,  it  is  trnt  t\ 
liitlt>  fiurprisiog  that  tbe  in»tniijicr>t  in  nlM  huih  in  its 
arcbaio  form.  It  soems  that  the  induction  coil  still  awaits  its 
HbpklBMD« 

Die  Atmotpbariache  Elektrizitiit.  ihn  v^rtheiiiitif;  uuJ  i>«br- 
sdieiiiUcbcn  Umcb«D.  Bjr  C.  Iii«b«aow.  ^HfJie  &S. ;  \Vilht:J;a  Kua|i]i.) 
1900.  2iu. 

Herr  Liebonow  in  this  brochoro  sets  forib  (ullyi  yet  not 
quite  convincingly,  that  theory  of  the  origia  ot  atmospheric 
electricity  with  which  his  name  is  now  associated.  This 
theory  is  based  on  the  thermodynamic  deduction  by  the  author 
of  aa  elMttioal  effect  aecompaayiog  the  flow  of  beat  io  con 
daotem  lad  nmltiiig,  or  tending  to  nenliii  in  tbo  eatablieb 
BMDl  of  potentld  differences  tbioMhoat  Um  nediaai.  To  test 
In*  thfloiT  qimtttatiTely,  Hat  UtbmBm  Wm  L*  Cadet's 
bdkMB  Mtamtku  of  uo  prtcutiil  tjU  psr  nalM  Id  the 
•tmoapimo  at  difowDt  ehntioBa,  ud  oonatniate  tlieraflrom  an 
empirical  formula.  Using  an  extrapolation  from  this  in  his 
tnatbemstical  ezptession  of  the  beat-flow  electrical  effect,  he 
dfi;  iifi  tho  specific  resistani'-  if  riir  unrier  stundard  conditions. 
TLii  ij^^aTe  be  compareii  ^utb  ^  value  obluintd  from  certain 
of  Coiilomb'a  eipcriiiicnta,  and  tbe  agreement  shown  bo  con- 
(tidcrs  to  prove  bis  c:isp.  Most  of  hiii  roaderB  will,  bowever, 
not  bo  convinced  by  ibis  demonstration- -tbough  lUcy  may 
be  favourttbly  iniprpsfed  by  the  [jUBlitativeconcorilanct  betweeri 
the  eoncInsioDB  dcrivablo  from  the  theory  aod  tlic  obFcrva- 
ticns  of  wveral  modern  experimenters.  The  diiscuBHion  of 
tho  origin  of  clcctriCcalion  in  clouds  is  iiitercBting  ibougb 
aomewi^at  indefinitely  slcetched.  It  is  a  bold  attacic  on  an 
intcioato  problem.  The  author's  attempt  on  the  polar  aurora 
k  more  difiionU  to  follow  and  to  ua  reems  unsatisfaototy. 
Tbe  book  should  be  read  carefully  by  all  specially  interested 
in  atmospheiio  eleotciottj,  tboq^b  doobtlau  tba  judgment 
will  be  tbai  tu  too  maeh  ia  laid  on  tlw  baofc  of  •  liogU 
hypothesis. 

rtetaduttto  dar  Sldttntecliaik.  N«  i  of  iMO,  eum 
Dr.  K*«i.  •noKoa.  (tm/Ba :  Jvliae  flpriaflw,  IMIX 

As  a  preface  to  this  quarterly  number  it  in  Btntcd 
that  with  tbe  beginning  of  the  year  1900  tbo  Elektro 
techiitBcher  A',  ri  r:  is  taking  over  the  proprietorsliip.  It  is 
pointed  out  iLnL  ibo  number  of  ufers  of  Buch  a  pnblioatifin 
must  far  exceed  the  number  of  subscribers  to  it,  ?:o  that  its 
publisbcr.H  have  found  it  bard  to  mske  belli  ends  meet  on  the 
venture.  A  number  of  firma  as  well  as  the  \'(  rein  have 
granted  suhsidits  towards  the  pubUcnticn  Bincc  IS'.h.i,  but 
even  then  the  publishers  suffered  a  lois  on  it.  Under  the 
new  proprietorship,  the  \  erein  itself  iR  still  unable  to  grant  a 
sufficient  sum  to  pay  expousc?,  hut  a  larger  number  of  firms 
are  now  assisting  with  subsidies.  Dr.  Streckor  continue.*)  as 
editor,  assisted  by  a  large  staff-  of  abstractors,  and  Herr 
Bpiingtr  as  publisher,  and  moreover  the  form  of  tbe  pabli- 
cation  remains  as  before,  It  is  to  be  hoped,  hoWBver,  that 
its  prepanUion  wrill  now  ba  somewhat  accelerated,  as  for 
aogbeen  and  ecienliio  nan  daairing  to  be  up  to  date  an 
enttooMOt  iline  monyii^iivgiiHsaiililialMd  oiaa  moitUu  after 
tia  tai  of  Ibat  period  it  nol  lo  tambla  aa  itltmnpcodnoed 
iniBpt^.  Tba  valoa  of  tba  wirk  maU  alao  ba  enhanced  if 
tba  aipiaiiatkin  of  tba  variooa  tafiiMataa  nadu  and  abbre- 
natiooB  wan  pabliabad  iritb  aaeb  namber  laitaad  of  ooce 
a  year. 


Induction  Motors  hi  a  Tobacco  Factory.— Mr.  F.  V..  Baufoh 
in  tlie  Ameiiean  KlrrtriciaH  gives  a  detcription  of  an  electric 
power  plant  in  tbo  factory  of  the  M.  C.  Wetmore  Tobacco  Co. 
of  St.  Looia,  wbioh  tumaoot  100,0001b.  of tnfaaoeo  dailj.  Tbe 
aUanuitor  la  tbie^pbaae,  and  «te4  at  SOOkw.  Tbara  are 
n  IKMolt  budsation  moton  tangbig  fron  1  H.aw  to  30  b  p. 
IlliwtrBtloiBa  aia  gifon  sbowbig  moton  diMnga  loaf  ataaincr, 
Wfappar  caaar,  and  VBdoM  oUmt  nacbbNi. 


C&PACIXy  IN  ALTERNATE-CUBREHT  WOBKIMQ. 


Tbe  fdlowiag  ie  an  abstract  of  tbe  oosiolaaioii  of  tba  diaoaa- 
aioD  on  lCr.  liotdej'a  Paper  on  flia  absM  anlgeol  at  tbo 
Institotioii  of  Ebolriaal  Englaaen  on  Ibniidi^,  Fabrunqr 
I4th.  The  Paper  and  flnt  part  of  tbe  dtaooBsion  appened  ia 

our  issues  of  January  IRth  and  SHtb. 

Mr.  W.  M.  MOKUKY  lirat  nuiie  a  few  reuuki  in  oriler  to  ctenr  up  a 
tm  aMt(«n«liiic^l»»Mid,«M«lcftiaaM«M«f  mesrtaialg'at  th«ipr» 

Tiou«  mi!«thi&  Tbe  Fnper  Im4  iMen  liriticlwd  hf  hit  Mmi  Prof.  A;HaB 

with  bt-  rjtTja!  rzrrjry"-  hf  wnulcl  nnt  Ksy  hu  wattWn  €TTPrgT.  !V'->'. 

Ajrtou  3  v  :;;i::i-nj.  iir  ititc^:  t    thi^  :  what  wu  Dc-W  WMW: .  lu-  'ti  d  wlul 

«ru  old  wm  hit.  ia  (iit-  &r«t  |'Lac<r,  he  withed  t«  mnkt  a  currectiuo  ot 
»il(lilii>ii  lo  tkv  fint  part  of  th«  I'apcr  in  which  be  drew  attcntiuo  to  Um 
well-known  fact  that  pruvided  the  Tolls,  periudicttj,  ttod  ajMcily  »<it^ 
knuwn,  the  current  ootiUl  be  calcuUteil.  Ha  M  alsa  adTiied  oeolnl 
rUtioii  en)(inrar*,  inilrail  of  mriauritig  ru|«(H^bf  llnoriinvy^inHhndi 
(■f  1'  t^!iti*.Ec  L-i'vannmrtrr  mud  oii,  n:-tip1y  t  i  um^  »n  «mm«tffr  \f>  fftV'-  H,^ 
■'-jri'iit  fcii'l  ^lrtJ^rMllT^e  (lie  wpiuaj  in  lU^\  1':..:,  Aj;t'.ii  l.hii 

tUoUKht  th»t  credit  had  not  bem  given  to  him  f'>r  tuvitig  kuowo  that  fact 
a  Kooii  maiiy  yarn  a|k  trnt,  at  mmm,  ka  wai  perfectly  amra  that  Mfty- 
body  knew  tlut  feot.  It  was,  u  1m  hail  alitaly  statei  I,  the  Obm't  kw  af 
the  »abject ;  tnit  eiooe  tbe  lut  meetlug,  tceiug  that  all  the  •cieatlSe 
pfopte  eUiuicd  &  prrfect  know  ledge  of  thia  feet,  he  had  lookml  into  th* 
m»tt«r  n  littSe  furllwr,  ittul  i-suw  to  the  coodtaninn  that,  under  ordinary 
!  ii[ui:i€ri:i»:  cnntliu  >r.«  i.f  r!rrtni  a!  <U*tributii<n  i  v  »lti  riMling  curreot*, 
tbe  advice  be  bad  girea  U  o«nlral-t(«Uon  ci)giiH«r4  wm  not  wiM.  lie 
liad  found  that  tlw'  current  mi^t  vaiy  90O«r  WO  ]Mr  SMt  teagihaa 
uiiiadtr.  depeodiof;  upon  whether  tba  B.M.K  wm  a  liiM  ftmwoo. 
But  there  was  not  one  wunl  >.>M  in  the  warning  ginn  by  Frof.  Ajrton  ii\ 
in  the  enucitiMUi  coirecti n  thu:  miKht  have  to  be  applied  ia  tbe  uae  o{ 
t1.!-  fnrmulu,  whicli  they  iuuX  l*cn  iis-nrw!  Prof.  AyrtoB  bad  been  Ukkog 
f<  I'  u.Anv  \<-.i>~.  The_  nile  ivA  .v]i(ilK'.ible  witk&l  ai|y  altgltS  «f 
t^cum:}  at  ail  anl4>M  with  a  liup  t'u[iv<ui;ii  nucbine. 

The  PKKSIDKNT  kI'toI.  Terry  I:  If  you  nro  going  (a  ttfUf  um, 
Mr.  Mordey,  you  nDl  uot  have  time  at  tite  (u<l. 

NTr.  JIOKDEY  :  I  will  ink  f-yr  tbf  te..  Uiiimtc  lulf-,  Si- 

I'ltKSl : 'EXT  :  You  have  uj  ri^hl  l<i  iliii  moment.  Vou 

toltl  tbo  Council  vou  uulj  wanted  a  minute  or  two,  ami  I  eball  hate  lo 
rule  you  <nit  o(  die  dltcwdon  if  you  proeead  aow. 

Mr.  HOKDEY  went  wn  to  lay  that  thn  Uttar  fact  which  lie  hud  jmi 
referred  to  introduced  a  new  definition  of  power-fnctor — viz.,  if  tbe  currruc 
varied  for  a  given  vottage  the  powor-factor  caigfat  Tiiry  in  the  amei<roi<or- 
tlrtn  Thi»  wi«  very  important,  and  he  woull  ttio-i  t;nillem«n  who 
■  iiil  tiitn  :h--  h...i:i»ur  of  diicuaing  tb*  Paper,  if  reffi :  i-i;  ■."  tiny  roulr-  ibey 
bwJ  olitaim^d ,  U>  atala  wbetber  the  power  factor  obtained  by  them  waa  <m» 
thatwm  ImmI  en  the  ratio  »f  tbe  tna  watts  «o  tiie  •Manatwattaor 
whslW  it  WIS  based  on  the  eamat  that  wooM  ba  gym  with  a  «ina 
tenotioii  machine  working  un  a  given  capacity.  Thvte  were  other  poinu 
ba  mmM  like  to  refer  to,  particularly  «i  bv  had  given  a  pledge  at  the 
pieriuim  mettrng  t->  give  wjm*  furtfifi  informfttipii  on  the  i»iint  »i  it  w»k 
!cit  thtu  .  lot  :(  it  wao  [.ri  fLntd  tUst  he  shoul.l  ji  .(  Jo  it  at  onoe,  ha 
Kiiuiil  ualj  uk  Ut  lie  aUuiveJ  ta  du  iv  at  a  lilti  uiuis.  He  thought,  never- 
tbetew,  tliat  it  might  put  tba  matter  on  a  little  mon-  aatiifactory  baiii 
if  ba  refrrred  that  eveniOK  to  tbrM-  iiuttten, 

Ttif  ri!KSIri|!N'T  ,.;u.!,  Umt  ui  niiii-  ..f  t)ir  (Ticlrnt  *i»b  lh(^  tiMvliii^ 
ttijt  Ml.  Mnrdny  hhii-.ilH  jirwc-i-l,  ho  ».-h.--rl  it  t»  .juit*  inMicr«i--:>l  tl.iii 
the  cbai^man  had  power  to  rtgulate  the  airangementa  of  the  mectiog* 
a»  he  pleaaaA.  Ha  Ihrnttm  mM  ii|miii  Xr.  Spuhs  to  contfaiaa  tM 
flitcuation. 

Mr.  (  '.  I'.  sPAKK.S  drew  attentiuu  to  tlie  cuaineadac  |iara|^)iii  i<f 
Mr.  Mordey '«  I'aprr  in  which  capacitr  !n  c»ble*  waa  retartwo  to  a»  a  >eri»ua 
drawback  t"  alternating  corrciit  wirl.  Thi  -,  'hr  nt4,  waa  true  at  timei  of 
very  light  lonil,  but  it  could  l«  largrly  im  utr*1.  <'ii  1  y  energieing  a  minimum 
uumbo'  uf  caljer.  In  moU  extra  high  pre>iurc  otatione  there  were  two  or 
more  ftwilsiii  Ifading  ta  mttrj  diatittBtuw  station,  and  eitra  main*  oeoM 
be  eoanaeled  aa  the  load  iaaaiMd,  tbui  nducing  any  incunTeiiifDce,  dual* 
the  leading  capaciM  eunaat)  to  one  half  or  one  third  tbe  maiimum  amount 
A«  the  caae  might  m.  Ae  Buwt  of  the  apparatu,  connected  to  *uch  •T»teiD< 
»illi  *"ir  cit-fjitinn  of   the-  i:ii:»utlaicii1  wa*  if  i'l'iuvti'.* 

.'Ii:tr.ti.'l^i ,  ll.''  L.ijncily  ..f  il.r  caV.U'^  hf  Mnif  a  ]:.j*ili\f!  .vi !\ m.:*--^'  aU'I 
iuii'iovcd  the  load  factor.  Tlw  rn[uicily  curT«iit  and  power  (aciui  nl  rabl£.» 
varied  with  Ibacfaaiaaiar  af  thadielcctrio  anil  tIte  form  of  waeecurre  given 
by  the  allniMtor.  The  tnstaaea  given  by  Mr.  Mordey  waa  for  a  lubber 
dielectric  in  which  tbe  power  factor  and  ca|iaciiy  were  abnormally  high. 
Had  a  [nper  dielectric  been  u«d  ttie  caiiacity  cuiient  would  n<>t  have  brt-n 
more  tlian  30  to  40  per  cent,  thus  decr«a4ing  any  iitcanTraieDce 
from  capot^ity  lo  about  uoe  third.  Sinf<^  the  date  when  then  cablo 
wire  aet  to  *<>rk,  |iaper  had  aluimt  rntini/  r<-pl«oed  rubber  ai  a 
dielectric  for  »ucb  pmpme*,  which  wk>  ilue  not  <>nly  to  ita  Unrar 
capacity  but  alto  to  tIa  wry  much  \<>%tr  jttiet  and  gmt^r  durabiUly. 

tjejt  mciil'niiH  .Mr.  Mordfy's  :ofrrence  lo  lor  t-ffirf'ncy 
i)f   a  lark'.'  alt*niuiMi'  running  Ui  the  cnpadty  .  nn rut.    i  j. 

to  now,  with  tlie  limited  number  of  extra  high  prc'^ure  atnliooa 
in  Eactond,  tbe  leci^i  of  cahiea  bad  in  no  com  hasD  aatfc  as 
to  nuilo  the  cafHwiiy  current  bcgrend  the  capacity  at  a  «nall  aeft. 
and  although  iirtatcr  emnoOV  turibt  bar*  bteo  obtained  by  ttung 
•tilt  liiiialler  uniu  itt  timee  of  Sgbl  UmH,  it  wm  ncL-tBiory  in  cue 
of  a  ju'l.lrn  ill  m  .ni!  to  hare  fume  reaorve  of  |io«er  or.  lh»  w.-ifliirn; 
(ilij  ;.  rnrl.i  rhiM  circumataDc?9  litUe  «(lTaatag<^  won:!  b.  [Vlt.  i; 
any  eiiatio^'  btati-.in  if  the  captcity  current  waa  tiaUnced  by  meant 
«f  shohaisat  Umaaf  VsU  ked,  le  as  to  cntdam  thesiaaaf  the  aaic 
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Ha  than  grns  mmti  ezpUoation  of  tho  nriiia  of  Uie  fiaruro*  od  wVili  h 

Mr.  Monk-y  ba-.e'l  pin  t  of  P:»[-<T— ^-i;:, ,  nii->«  rcfnTiTig  to  Ihfl  of 
t-ticiKy  lu  l^i*'.^^JLnL•  ii> I'trretiii  i:L  ihi*  L-oDL-'-iitTio  rultber  cable.  Hume 
11  oioDthi  ngu  Mr.  Murdej  tuul  i..bt^ued  from  bim  periniii»ion  to  make  a 
(Mtow«M  of  Um  Oomly  <if  l»ui]<Jii  and  9mk  Oa,'»  oai>l««,  urine  hi* 
MMtbod  of  MaaehiK  th*  eaiuicitv  current  whli  dmikiof  coib,  an<l  h*tX 
offennl  to  cvnHtnict  achukinjc  coQ  l<>  (I^TH'nN'.mfcs  tbe  r«ductioti.  Siocr 
thi«  >l»t»,  ■»  wM  pointed  i-ut  in  the  l"«|«-r  ii.  hu  l  *«i  iliaoovcreil  tl»t  tbe 
method  «r««  pnU-iitml  l>y  Mr.  C.  &  Hniillry  in  lft&7.  Thi-  6r»t  tfsH  were 
nude  iji  Matob  la»t.  ami  the  curr<-':it  w»-  reHuwl  fr<  in  b  16  umpei  o', 
th«  ouBucctiofia  lieing  as  ahowii  in  the  diagrom  it'ig,  ^,  p  4(>8,  The 
JRMirfa<M>  Jul  18).  FoUoiriDg  tbaw  toal«  Hr.  Mordey  had  atked  liitn  to 
eeniUtrtte  applieatlogof  thia  method  to  the  Coiint7u(  Loodoo  C'outpany'ii 
•jrilMn,  and  h»tl  nWnn~l  lo  rins'rjct  ati.i'.her  choking  orll  wlr.rli 
reduce  the  n^l^  I'Tirrnd  I'lirthrr  ll^'farr;  coming  to  iuiy  fliM  i,-<i  n,  thr 
further  t«(  gireo  in  tlx  iViwr  rrtittici^  bo  ior<  of  energy  vtm  ma<i«.  Tlic»c, 
fcamiglit  mtntion,  were  ordinur;  current  tfttx  made  for  tbe  oumpauy'a 
own  purpotca  and  not  specially  in  view  of  their  beins:  u^ed  for  any  puMi- 
catiuu.  The  S.'iiri  obliiined  wet-e  .ii  f,  lluw-  f»ui  |ily  ivaa  fnuu  ni>  up- 
atd-ilnWUt;ivtMli  rtn  rtbentaill  lH.*il,i;  .U-Ltjui.'j :  li'-i  f.-uujtle<Ai'i  h I  ■  iil; l) ) : — 

r.!:..i;.ity  lOO  'V  ;  |w»MUn!  2.000  Ti-lt-  ;  wulii.  ii.  cab:.-  «l:>i.r.  1,509; 
•iwiLt-  m  choktr  aIodc»  530  ;  waltit  i  i  chuk'-r -klnnr  with  Itrp-r  un,  495. 
The  meter  rtTatnd  in  ana  direction  when  0(>on<vt(d  with  the  («blc,  aoil  in 
>  WT—  dimitiiw  win  minniilail  tn  tlw  nhoitir.  IhaMttamra  then 
hAaii  both  dnikar  and  eaUa  hi  drnaitt  tha  eholnr  Iwviiig  tha  keeper 
TTiuoTed.  The  etcrgy  ahown  wai  2,016,  or  within  24  «atls  of  the  test 
made  leparatelr  with  Ifading  and  lagging  currrntj.  Aatumiog  a  low 
]iow«p  factor  in  the  ilrat  f«iti>,  they  iiiuit  1;u«('  Jiml  »  n.u.;!i  ^►:l:i'r  (ai.'.rr- 
fft'lU^r  iu  lliO  BMond,  a«  ll'.i'  npj:iii  t  r-'.  WAt-N  wcrr  3,2(Xl  :riliur  intii  C-4'  Ir  anvi 

choker,  aa  agaiiut  12.00(,>.  Thrne  flguroa  hail  Iwo  forwaniol  to  Mr.  Mnrde; 
in  May  laat,  and  be  bad  acceptfid  thtaii,  nithliiOwtla  taknia  Uichokar, 

althiiugh  he  (Mr.  Morde>-}  potnlfd  out  that  tha  oahnlatcd  Ion  vaa  SIS. 

( liU  rr-utnne  for  this  were  giren  in  the  Paix^r  Vifh  r«gard  to  tbe  uae  of 
Mr.  Mi-rdey'a  fbell  energy  meter  lur  ilif  |  utt  -i-e  uf  lueaauring  (Derg;-, 
■imrUr  inatrumetiia  had  been  aubjected  Luili«  toiluvring  tent,  the  atandard 
of  eompariaou  being  a  Kvlvin eU-clronkcter  watlmetw  apccially  arraogrd  for 
altcmMtng  ener^  tealini;  under  tbe  auperrifion  of  tbe  late  l)r.  .lobn  Mop- 
HnantK  la  teatmg  iBatrumealtaad  tbo  trainlwillll  against  tbii*  Mandard, 
Hmtoimd  that  n  particuUr  instrummt  coul^  be  Adjusted  to  read  true 
wattK  cm  a  ;:*rti>iicitj-  cf  ICO.  w;  rk'ng  on  a  non  induotive  Lirouit,  tha 
j  rr -^-u^c  Inn.' nj]>p*.ii  li  •  y  au  fiUeriia'or  ^i^inK  ^  Vur\ e-  Thtr  aame 
natrumcnt  road  eneiKy  within  1  per  ct>ul  wlien  oonitecteil  to  a  noa- 
iadactirc  drauit  of  fi0|itri«do.  Thu>,  under  theie  «andtti«M,  there  wa« 
ho  pariodioity  annor.  On  eonnectiog  the  preasure  coil  of  tha  ioitrumont 
to  an  independent  circuit  di«pUc«d  90d«g.,  cos^  thun  equalling  nothing:, 
the  iuatruuieut  no  long<T  remlTtil,  allliuugh  the  full  lead  current  was 
paieiog  Ihroutfh  the  fsrrics  rdi!.  The  lamo  in»lrurih--it  ^-slil.riit'  d  with 
a  ci»^  of  1,  2.  jiiiil  5  rrul    rrae  energy  within  J  p'-''  ^'l  Hic^j 

(ihaie  dilTerenc««,  the  inttrumenti  ^inog  identical  rtadiiij(N,  wbetlier 
wpfUed  with  •  hfgag  «r  tatdiaf  aamnt  ThiwlBalnniMBta  tad  been 
uwd  to  diedt  tlw  imnifcniMr  oara  loaMi,  and  had  baeo  fomid  le  agree 
with  thf.  figures  '^bt^iied  by  ot^r  melhoda  uf  moaauremrnl.  Fmni  » 
jxTiiBal  if  iVof.  .\yrtun'»  remarka  at  tbe  iirevinua  discuin'on  it  appeared 
timt  exeeptiaa  waa  taken  to  the  low  <  f  mer^  gifrn,  md  a  prrdictioo  had 
been  made  that  if  teals  were  carefully  iiu.l<'  tho  jiH  .if  energy  would  be 
found  to  be  one- tenth  the  Bguro  given.  Under  thew  circumatauoCB  he  bad 
lliovght  il  adviiabli;  to  «uf  ptcmnt  tha  dyuiM  ]K«Tioualy  taken  by  tome 
oth»r  »y>tem  uf  mcaeoremeot,  lunnBlc  hi  Tlair  tlw  fact  that  a  poauble  error 
might  have  sriim  in  (he  energy  meter  u»erf.  •»,  owin^  la  il  !i!tvin£;  Uva 
atandardiscd  tn  h  madiina  giving  a  aitiniutdid  rur^c  and  u!cd  undrr 
diAnot  oouditiooa>  there  might  luve  been  a  periodicity  eirnr  when 
MrUm  at  a  lMi>pM«r  factor.  Tlie  meihcd  chown  was  to  mtami*  tha 
dtflonnaa  of  power  retja lied  |i>  drive  a  gnieralor  driven  by  a  direct -OBrraBt 
motor.  The  let  conaisted  aa  f<dlowa ;— loj  Two-phase  60- ]«iiod  macbinr. 
having  a  capdty  of  SOkw.  per  phase;  (4:  a  single-ptiase  lOO-period 
mftchicp,  (isvitiR  a  napniity  nf  lOOkw. :  (<•'!  a  direct  ourrfnt  niwiiirH".  uaed 
fur  rurititj^;  thr  twii  ii'rrTuii^^rs  aui  iilioniitively  fur  BturtLii^-  tiiatA  for 
this  parpoae.  I  bo  machine  was  constructed  for  carrying  a  large  over-load 
forariHrttimo.  Tiio  oapaoitf  af  thadbaat^rrent  maobia^maMTallt 
Igr  IS  aaniei  (or  ISkm.).  Oa  eaoHBcnohig  this  ayateat  of  naaMna- 
atat  lha  fliat  diffiealtj  atat  «a»  tha  Sadhig  «l  a  avnwt  laiply  ia 

atma  aT  that  given  bf  tha  ««a.knmni  formula  C-^-^  Vj^  ^"  ^ 

capicity  current  was  2'1  times  the  amaiui  give:!  Iiy  i -iiuuI.a.  In 
order  to  cb4)«k  wbotlwr  tbo  diffinoiwa  «aa  due  (i>  souiu  wtoug  cxNinectiuo 
aaatt«mlor|MagqgiaiMati^aifaiaeiarw«aac<»mected  by  tliei:hauge 
of  aoa  conMetun  onlf ,  whan  ft  «nu  found  that  tha  capacity  ourmot  luken 
by  tbe  cable  at  once  fell  to  (ha  value  cijiecled  from  the  formula.  On 
repeating  tbe  teats  ou  the  alternator  |ireviuualy  used,  tJte  current  at  onoa 
rmn  to  the  value  aa  altfi^e  frivm.  Th'-  irirtnr  t-^r.prator  r^%idi:ir'»  of  p^.iw'r 
whea  u^iui^  ili-i  luiicl.iMo  giving  t.ldfl  ivSnnrrrinl  rcMiit,  ivcf<;  i^i*  TiiMnH:  — 
In-put  into  the  cootinuous  current  motor  running  tlve  altematom  at  normal 
MMd  for  1M>  patkdv,  tha  UXntmai.  nadiiiia  biiaK  aadtad  to  gin 
SfiM  folta  Irom  $a  fatdapandeDl  motc^  Ulw.  The  oaUa  ma  then  con- 
Deelcd,  when  the  poiv<r  ret|u!red  to  drive  the  motor  roae  to  14,t00. 
Subtracting  from  this  the  li^ht-luad  luaaes,  and  also  adding  the  C^'lt  Ium 
in  tbe  motor  and  alteruitor,  jcare  a  balance  of  3,160  wutu  luu  uuaccuuutvd 
fur.  The  power-factor,  taking  tlie  apnarenl  watts  observed  un  the  cable, 
was0O6i),  or  from  the  aall:!  i:aI<:uUtol  frum  current  given  by  ilie  formula 
0^146.  Tbaahoaa  faHlU  ncre  a  mran  r.f  two  separate  tnsta.  Krnm  this  it 
•pptmadtliat  dw  abnurmal  u«v>-  form  of  thit  inacbino  at  2,000  volu 
pressure  (n»ve  a  [i^iter  uf  316  wii'in  *l.,:;,rI.od  ]«r  mile  at  100  periods. 
AnothiT  lest  k^h  il.i  i:  m-idr  mi  ;  n?  phiie  uf  the  other  alternator  at  £0 
periods  on  tha  tame  cable,  the  alteroatoi  being  excited  to  gtva  2;000  voUa 
nm  an  iodifndMit  Mim  Tha  f«Mll«rtMii(i>hitb»iaiM  iMwnrM 


tli«  pn  vinus  test,  gave  aa  a  niiuimum  leading  a  powcr-factur  »l  "04  on  tii4 
i.bse.'v*^!  current  and  ^013  on  the  calculated  current  ;  «  Ihf-  mavtmiim 
■  •iwpr  fM  L.:;r  156  mil  '071,  tJ>0  mean  result  being  "06.  The  wuvn  fi  rm  of 
ihi*  machine  must  approaimata  t»  a  aiinwuidal  cut;;,  tho  dillerrnca 
in  tha  cajnatilj  aBRHtlMiB  aalf  t  ftr  MM.  tkan  the  caleulatod  amount*, 
tha  watlo  hi  tha  nma  nault  in  tins  eaaa  beiti^  63  per  mile  at 
60  periods  and  S,000  voUa.  Since  making  these  ex)irrimenta  be  had 
received  a  letter  fiom  Prof.  Ayttou  offering  Mr.  Maihe«  »  servicea  iu 
maVire:  indop-  rnlent  teat  on  lb«  juit  tir-jlw  length  of  cable  referred  to 
by  y.y.  MurJ-y.  Tlieee  experiments  were  cmly  mvlo  that  niDraing,  ood 
lie  hml  ju^l  cGiueived  a  cotiy  of  tbe  resutu  ir>jui  Ir'tuf.  Ayrton.  Tlw^  teals  were 
made  by  enoigising  a  6^-niUe  length  of  main  from  a  traDsfunrirr  ituaKii 
in  the  County  of  Ixiodun  Company's  rerJcham  auU  statiou  at  n  j  i  .  -suie 
lif  2.250  volts.  The  inflow  nf  TOnrnt  !<■  tbn  mtin  w4n  6  S,  '.vhieh  ahowed 
()i»r,  ihr  traosformor  was  givini;  np;  r<iNinint''ly  n  ninuauidsl  wave.  Tlw 
current  into  the  clioker,  which  be  understood  bad  a  weight  of  801b.  of 
cop|ier  and  no  iron,  wsa  6'6l  The  actual  current  re<|uired  to  supply  the 
main  and  choker  wm  2^.  The  energ\'  was  measured  by  means  of  u  Oans 
wattmeter,  ubich  naa  of  a  duillar  (  rindpU  to  the  Siemens  dynsmometrr, 
liaviog  tbe  moving  coil  wound  with  fine  wire  and  connected  tbrough  a 
Urge  n<>n-iuduc(ive  resistani  •  wiih  t'.i-  (  n  Mure  side  of  the  system.  The 
nn  meters  were  liot-wire  inf  unieim  IV.^  p'wsure  being  messured  on  (he 
elec(ro«tatic  voltmeter,  the  periodiritT  htiog  (aktn  with  a  pariudidtj 
ircorder,  imd  tbe  wave  fom  aMMiiil  «itb  Ifn  Diddail'*  aMOhptph. 
Tbe  energy  taken  by  the  eaMa  ahma  me— irod  br  ttb  wattaoattr  «n» 
622  wstta  :  tlie  energy  in  lioUt  cable  nod  choker  was  788  watts  ;  dniuding 
from  this  the  C'R  hisaea,  n  result  of  503  watta  was  obtained.  The  trr>t 
wt«  tbcn  niiidr  w.'.h  tlir  tli.iiK^i-  in  -t-Ties  with  tbn  cnli'i*.  when  tbe  eiiergy 
nils  finind  t.i  lirTOJwiiM-  ;  deiiui  l-iui;  liptineli  i:l  '.b-J  rbnkci'  rj-  381,  tha 

energy  taken  by  tbe  cal<le  was  iiti  wattx.  'I'he  current  flowing  into  tha 
mUa  mt  appronaiately  that  given  by  tbo  fmniahl  for  nine  curves,  and 
thaeorro  was  ebedted  by  being  examined  on  tha  (iteillQgntpb.  The  power 

factor  in  e&yh  of  thf--f  c-.'f  f  «'a4  0'<>34.  tb»  j^wrr  loss  iwr  mile  «itJi  tbe 
caU'=  :it  lOO  |..  t  i.i,l.-.  md  2.22f.  v  dt-i  Lciti,-  96  wAtts.  The  cabin*  bail  ',•■1:1: 
constructed  for  an  ultimate  working  pressure  of  6,000  to  6,600  volts  at 
60  periodic  On  (lie  aatumption  that  tlic  |iower-factor  leinained  the  «rue 
when  the  pressure  ww  raited  from  ?,000  volts  to  thiq  amount,  the  k«s  of 
energy  will  incrriue,  t ikij!!;  the  lowtst  power  factor  foond,  via.,  ODS^ 
from  96  watts,  aa  it  i*  at  prr  iCDt,  to  33S  per  mile.  To  taka  a  prMtical 
example:  Aaaumiug  there  were  50  ta'dcf  f  ia'  l<i  eonnectod  (i>a  ff«i«ra(iog 
station  feeding  a  »ub-»tatii  u  12  nji'i>  iu,\y  ttie  cnaximuni  power  lU-mtNl 
to  be  traaktmitted  by  such  a  feeder  was  600kw.  TaioDg  ttic  loiul  factor 
at  10  per  cent.,  U.,  60kw.  per  mOe,  and  mulUplyliK  ttHt  tf  A*  Mai 
number  of  uniU  goneratol,  this  would  give  i.llSjm  lod  Iba  total  ktaai 
would  be  146,0w.  Thus  with  such  a  cable  working  at  6,000  volts  with 
tbe  power-factor  raenCioiied.  the  tntal  loesea  would  amount  to  8'5  iwr  cant. 
V-y  aubaituting  for  this  cable  a  paper  dieti-'-tri  Kavinc:  h  fa]sicity  ct  .AVuut 
one-third,  and  a  power-factor  of  about  O  02o,  llirri'  \v.i-.ilii  1*  n  t  t.i!  I  n*  Lif 
21  par  eeot.  U  tbe  nnita  jnoeratad  at  the  sSatkit  wutad  in  hystcre>U 
ioataad  a(  8^9  perCMl.  Vndar  Mmw  orcomstances  be  considarcd  th* 
thaalta  of  tha  atcbly  «we  dua  to  Hr.  Xordey  for  having  pointod  nut  tha 
iin|Kirtaoo«  of  dielectric  hysteresis,  which,  altbouftb  undoul'tpJIy  fenwn 
to  some,  has  not  h»d  tbe  attention  of  the  many.  Hn  w»s  iwiie  that  !  y 
ti'ing  plher  d!et»>ctrii?n  a  l«wer  power-fnclor  might  be  obtained,  but  from 
te«t<  cu  uihor  ilielc  irics  it  wm  clear  that  in  the  l»aal  cAblei  the  power 
iai;lci'  Km  abuul  2^  limas  the  amount  suggested  at  the  last  ueetitig  hf 
Prof.  Ayrtoo.  while  it  was  po<tmble,  as  ahown  by  tha  fipirea  he  himselt  bad 
given,  to  find  in  exoeptiooul  cases  a  power  factor  wbioi  was  3)  timea  tb* 
lUKiunt,  an<l  under  special  conditions  to  get  a  power  fantar  of  ua  high 
u  0'07  on  the  observed  current  of  tbe  cable,  or  016  on  (he  calculate. 

Prof.  J.  A,  FJ.RMTNf!  said  tkat  he  wnuM  otily  di  s!  with  tbe  question 
of  the  dirli  I  '  I  If  Im  -  in  t-Mr.  .Mr.  M  adf  y  nutcd  that  Lis  cxncrimenl* 
had  shown  the  true  Inim  in  tbis  6)  auim  •>l  iuJIai  ubijcr  )];,iulated  cable  to 
be  about  8  a.r.  and  the  p«>wer-f«lor  about  0 12  or  12  r'^r  ^-t'--  l*>f»o 
measurements  havirg  been  made  with  a  reeonliog  wattmeter  Vkil  ao 
detaihi  were  ciren  i>f  the  ex|i*ritncn(8  which  Mr.  MunU'V  iuubijct-  unJir- 
look  tu  pruse  tb«  correctness  of  tbis  waltmrU'r.  Tl.fv  were  piujply 
iuforuied  that  it  was  tested  ou  a  circuit  of  low  (luwer-factor,  and  f<j>uod 
con-ect.  He  reminded  Mr.  Mordey  that  10  years  ago  ho  brought  a  Ptaper 
)«farc  the  InalituUoo  in  which  a  number  of  meaiurements  were  given  of 
tbe  Kcrraotl  cables,  and  tlie  Ian!*  npacily  cum  nt  which  these  cables  took 
was  found  to  be  44  or  46  amperes,  at  rx  |  ienui«  of  10,0C0  volts, 
whicli  i-utncthicL'  like  600 .»p pure nt  M  :■.  'i  iie  >  lilof  tl  iti^  *h»<  oinii--*med 
I  liL"«  I--  ijilfrtcd  n  itli  tl.o  [,|l:l^illM  Klertrii'  ^ujTpiy  l"ijr]»::rjliLiu  wji  lii'W 
much  of  this  6Ca  u.r.  was  toil  ha.  At  tl.nt  timi;  there  nos  nut  a  watt- 
meUr  eaiiablaof  dMlhq(«itb  ihtte  high  prr^utce,  hat  Mr.  D'Altou,  then 
the  chief  cn^Qa»r  la  tha  eum|iany,  attacked  the  problem  in  a  very  pi«c< 
Ucat  manner.  He  fim  took  very  careful  iodicat  >r  diagrams  of  hi*  eiit;Iutn. 
Then  he  switched  on  to  tbe  alternator  (he  cables  Kiie  by  i<ne,  (.:ikin>; 
di4J7s«ni«  in  Hetwrim  each  i-nr.iK  ii'un.  and  iu  that  way  provwl  that  the 
Ti  d  «i'rk  done  in  :!ie«e  1  .il.li .«  .va^  ul><ut  10  u.r.  of  12  ll.l'.  He  had  not 
been  able  to  put  hia  bands  up<ia  tbe  exact  figuiei  observed,  but  could 
ti-ust  bi*  mcmocy  to  Ma  tgi*.  Ona  thing,  however,  which  he  wai 
wia  afaeolately  etrtafai  «f  nmt  that  the  p<jwer  faotor  was  nothing 
like  12  per  cent.  It  waa  aomctbing  like  002  or  S  p*''  <-''-^-'-  I'  i* 
been  12  per  cent,  or  anything  like  Hr.  Mordey 's  figun',  it  ^vuul  i  L,>w  uu  aat 
(bat  60  or  60  real  H.p.  were  taken  up  iu  tbo  p'emuiti  cables,  wbidi  uos  not 
tlve  ease.  Then  came  the  i|uestiiia  as  to  whether  the  diflcrenoe  was  due 
to  the  dielectric  or  to  tJie  diflereuce  in  uieuuremaot.  Mr.  .M<irdey  would 
probably  remember  that  some  aix  or  eight  )aiia  a|n  they  were  alltan 
much  concerned  in  discuawDg  the  diilereucee  ol  phaaa  of  open  and  elaoM 
magnelii.  iiiuit  tr»i?'fnnDer»,  m-d  ili.it,  in  coDS«)ttenoe  of  the  >[U(«tion 
restirg  vf;ry  muoh  b«tifeeL  Mr.  Moidey  and  Mr.  Swinburne  it  w*»  j^-rtcil 
that  each  should  nut  a  transformer  in  hia  iPiof.  FiemioK'a)  bands  to  be 
twM,  Md  that  ha  thonU  act  w  a  aort  al  wyiNL  16.  MotdnraMt 
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•  iloaed  iroD'Ciri'uit  trantfurmertiu]  Mr.  SwioLunie  *u  open  our.  Mr.  ShID' 
buiue  acvompaiiie<!  tr&Dafornier  with  a  irntlnieUr  vhii.-]>  lie  had  had 
tmde  tot  Uie  purnoie,  ami  wlicn  ihli  «M  iinplic-a  to  hi>  om  tnmfonMr 
ft  mcMurnl  exiictljr  the  aw  lnw,  l>Dt  applied  t'l  Mr.  Murdaj'a it  IvgbUnd 
•iimp'.hii  If  like  50  jkt  ecot.  higher.  Mr.  Switibuinc  alao  wot  aome  cmi- 
ilriK"  .  )«ctMi«o  ho  «M  Tcry  much  interoated  in  aDiiuUiog  the  ennrmoua 
magnetiniDg  current  of  tbeaa  <^»*ll -circuit  traatiortiMra,  aod  when  this 

condnMn  it  meMimd  800  par  too  inneli.  Hare  «ta  a  good  deul  of 
diacuaaioD  upun  this,  and  he  believed  it  mtLt  I>f.  Kumpoer  who  augRi'ited 
that  it  might  be  accounted  {nr  by  the  fiict  tliat  cildj*  curr■^Pt<l  were  nt^t  up 
in  the  luetnlliV  par'*;  -if  '.ritttnc'iT  rotid^ription,  i»nd  ever  «inc«  llukt 
lime  he  hii  i  n-aiir  '.A.\tii:n'i .ri  'Atni  li  iin  h ;id  not  CTCD  uacd  bnwa 
•urewa,  and  an  iDatruatcikt  uf  chat  kind  wna  rer;  iiiucb  muiv  latiafactoiy 
ttuM  ilM  beautiful  prodwiiHiiw  of  tbi  imtaruieiBt  aukcr.  Ur.  Monlv 
thooU  n-vxaniiae  tbia  qaeilHm  witfaanadMr  wUlmetorMid  UMSOonllniift- 
torjr  methcd  uf  thi&  kind.  He  aki  uld  take  a  cooUouaua  curreDt  motor 
nod  put  on  to  the  tbikfC  a  c>uple  <>(  ilip  riugv  and  cuuiiect  theae  with 
bruthea  ao  aa  to  draw  olTa  Kinj^le  phaae allL-rnate  <:utnni(.  Kuii  tlitt  motor 
from  aecuud«,\  batteriea  and  the  power  iiui  int<i  it  cvu'd  be  mc.uured 
with  «  putrnlioueter.  Switch  un  ii>  the  >l>p  niii;«  tiMuiMU  l  in  uit  cable, 
•lldifMiJ  true  (luwtr  Kerv  lakeii  up  in  lh<i  dielectric  it  rau»l  »how  it^  lf 
on  It*  Mntnninu<  curii-nt  «i<)r.  and  there  wrtrc  no  diStcaltica  with  pba'e 
mcaauremcut.  Thii  [u  lii  -.!' x  a  ; crnciin'nt  ..f  the  j.ietfir,!  nhich 
Mr.  U'Alton  ciDiiloycd  V  TiTi  .^M  .1:  Iritfiil  lit  Mi  .  1  .u,  ,-  .-1  taiaed 
for  hiiBMlf  wbkt  waa  the  real  toM  In  the  Fenanti  cablet,  and  be  ilid  not 
tmuhte  hinwlf  nboot  tlio  dillirMMM  of  pbiMi  Aa  mi  cnfiDMr  be  had 
■npfiad  •  ainpla  ud  {tractiotl  mctliod  or  doing  it.  With  regard  t»  the 
llordey  waltjccter,  be  aaid  Mr.  M->rde,r  had  eountrurtcd  a  very  ini;(ni<>ui 
imtruuient  in  which  cne  circuit  »a>  made  to  dn  duty  aa  the  lUKindarjr 
circuit  "?  t(i«  aiiiilmrv  trawrir  utT  mi']       tr.''Vili!r  pirt  of  ( he  wattmeter, 

Itut  llifj<-  u.ut  :i  ■  :i:fa:i.<  t:f  ,i,w;r'rf-l;ni!J;:      y   iny  ?  "L] -rt  i:  it@Dt  prCs;ie'.'ly  whal 

wax  the  coniinuou*  current  ni  the  movable  cirroit  an  cuffi|i*r«<t  with 
tha  inpnned  K.M.K.  nn  tbe  priuiMy  tvminab  of  tha  Irairfwmn. 

waa  impirtint  bcciiaM  »  very  little  diffmiMio  in  pluM  nwfla  u 

ctii™t»u5  fl[fff  r  ti  c  in  the  rcault  of  the  true  wattmeter  reading.  They 
Wire  ttilil  (In-,  ilii^  wattmeter  showed  j>  pnwer  fact  .r  I'f  012,  Itiat  the 
current  waa  about  in  advance  of  the  K.M  1'..  anil  tlut  2  M.i-.  were 

taken  up  iu  Che  cibV.  If  llie  current  bail  been  QOdei;.  in  a<lTancc  of  the 
there  woubl  have  been  no  {tower  taken  up  in  the  cable  at  all,  and 
noproat  waa  given  chM  thU  wnltmetrr  waa  n>:lit  t  1  hat  cxtcn'.  Ifthe 
didfraaat  luul  liceu  3ideg.  in  emir  Mr.  Moni'  v  n  rnil.;  have  been  SO  jicr 
c'-ntv  wr>ingin  Ii"h  cjitimate  of  the  powrt,  and,  tlieref'-i-c,  conuderiD);  the- 
■Mt tir.i'I'-i- wa«.  to  lisi  »  |K>pular  cx|'reBaion,  a  very  "tlim"  iunlrumeut. 
Mr.  Mordey  aboohi  cluck  hia  r«Bdiiigabyaaouiain)pl«coBuiiou|tlaoecucthud 
MMdi  aa  lia  tad  anggpitiA 

'  Br.  W.  fi.  SmiFKER  daatt  villi  two  po{u«—Tlii.,  ibt  power-ftcter  aod 
ft ftctar  ubidi  b«  tald  Ur.  Hordn  had  altegeUier  left  out,  aiul  which  was 
equally  important  aa  the  power-factor  in  detarmiainic  what  hi«  pown  wai 

iDteiidcd  t"  tfjjrweut— »i/..,  (lie  ratio  of  ilie  rapacity  current  to  the  load 
current.  I(  '  i;i:  ;M:ity  airrent  w*«  half  the  load  current,  Lakiug 
Mr.  Mordcy  a  powi  r  factor  tito  loM  iu  the  cablu  wuuhl  be  6  jier  cent,  uf  the 
luadl,  «r  Mout  voa-Kixib  or  uoo^ighth  «f  tha  kadaamnk  aiiUawjipuiing 
Mr.  Mofdey'n  power  factor  via  troe,  tbo  tort  la  the  dieketrfe  wtu  only 
1'2  p«r  cent.  W'bnt  waa  the  prnpnr'ion  Tliia  dcjicudecl  iiikhi  uviv  thini,' 
which  Mr.  Mordcy  biid  refen  I  t<<,  ui  about  wliiji  lit  bail  giti-n  noprecinc 
information— viiL,  the  ]ierc«ntage  drop  iu  volt*  itllow»li]c  in  the  .  Wl.itC 
vran  that  percenla^ce  drop  '  TaltinK  the  54  unlca  of  c*blci«  rnf<  i  rrxl :  i  1  tljo 
r«p«r  a>id  iuuunilug  the  dluj>  iu  the  line  wju  4  per  c«ut',  ( tliia  Wiw  Uie  Otue 
•I  Mptfoid  iO  MMt  <flo)  and  fwrliiag  tin*  at  tyOOO  volta  pramuw  and  u 
pMtodlely  of  SOi  Ilia  capad^  oumnt  enow  out  at  •  ampoKs,  tlie  lou) 
current  at  T?  atnj^ree  antf  tbo  amfKica  per  iijuare  iucU  were  f.CO. 
Therefiirc,  the  loml  current  coiup:ircd  with  the  c^ijiacity  currcntr  »m  1 
niote  than  eight  tamca  ai  mucii,  and  if  Ur.  Uor<lcy°a  puner-facto  wna 
OMTCct  theluea  iu  Itiadialtiitrie  una  only  H  nor  cent,  of  the  full  load, 
or  if,  taking  nliat  lio  condilered  to  bo  tne  true  |iower- factor,  and 
which  had  alao  been  ucniioued  by  lir.  Fleming-  vi^.,  002,  the  loe« 
in  the  cable  w.ia  only  per  cent  ol  the  full  load.  In  thin  Utter  ca^, 
the  cable  could  be  run  for  16  lioura  at  the  full  vol:«,:e  witliout  lux^ng  mnrt- 
L-inrgv  than  would  cornMj.Liid  V.i  the  bciiliog  of  llio  ciip]>er  in  one  h  ur 
at  full  load.  Tina  ratiu  w&i  a  i4«tor  which  had  been  <utii«(i  left  out 
«l  (lMFipir,lKtt  which  he  <  ontendtd  waa  jiut  ai  impnttanfa  W  ftWH- 
factor  in  iletermiuInK  the  iinportaact  of  thii  dielectric  1«m.  With  nfcr> 
riii.<^  to  Mr.  Mc-riley'a  choking  device,  he  said  th.tt  Mr.  Monley  had  mvl 
cooi|i«rcd  the  lota  id  tlie  choker  to  the  loas  iu  the  liui?.  Tiiking  the  p^wer- 
factur  lit  2  per  cenU,  atid  4  or  6  i*r  oeut.  fur  the  rhokr i,  the  power  ksl 
in  the  cliokcr  naa  ta'i  or  three  timea  the  pnwtr  loat  in  the  liua. 
Mr,  Mordey  had  );irea  a  jlguiv  for  the  [loKi-r  factor  which  uobs'ly  hiul  ever 
olltaineil  and  which  did  itst  ctiiooide  with  thi-  I  cit  yet  obtained,  and 
tbcrefcire  he  Agreed  with  Prtrfa.  Klemiag,  .Vyrtoo  and  others.  Altliough  he 
pemnr-iilly  1;  ul  noi  luul  the  ojiportunity  iT  K  -  ii-,:  I  i  1:  ^:ll^•tl:-  uf  caU.'.  he 
I.  Ill  11  liirge  number  ol  <'ondeii»«r''ni  li  li  ^'l  ;>l  i>  .y  1  !;;i.:i;i  llm  ( .mcr 

factor  varied  between  0025  and  0015,  ami  iu  a  great  wajcnity  01  ca^eait 
waa  aiMM  006.  ilow  waa  it  then  that  Mr.  Mordey  liad  gut  thi*  Ikigb 
rwvltf  HoeouM  Miggeti  «cv«ral  po»»iUe  explanationa.  liut  tlt«t«  worD 
two  pninta  in  the  Taper  uf«Lin  nhi^.'^  lie  would  like  iiifortuiitiou  iu 
Mr.  Mordey'a  reply.  In  the  early  part  of  the  I'aper  it  wna  alaied  that  the 
wattmeter  u«ad  when  tenting  the  cabk' bm"  been  :-pcciiUly  teat od  on  circuit* 
of  low  puwor  factor.  He  not  gi.ing  to  i]ii<]>ut)  that  at  all,  but  it  waa 
ijoite  pcaaiblo  for  a  wattmeter  ou  n  circuit  oif  tow  poaer-fastor  to  aaeaiure 
vei7  ncartj  aeounttely,  «jy,  (H>2,  it  th*  ciiniitiiiMkklig^^eMR«nt,  and 
}et  it  »u  quite  |»i«!iib|c  for  the  (nmo  wattonlcr  to  read  abaoluialy 

nningly  luid  even  nei{.ttivdy  if  the  ciicuit  took  it  Is.iding  iuat«»d  of  a 
U^Kini;  current.  Thu»  it  wu  i»n«iblc  to  have  a  «atln)clcr  to  rea<l 
iwgatireijr  on  a  cotKleiiaor  circuit,  it  waa  «a*Uy  explaiued,  aud  if  tho 


very  low  power  facUn-  of  a  fomdiMiiar  wwn  lakaa  into  account,  they 
woiild  aoe  how  it  waa.  With  a  eondaiiMr  wliicli  had  a  yowtr-tmliae 
of,  M^.  OlSt  tlM  Piniae  difTerence  between  the  volt  current  and  tlM| 
ampere  rurrtnt  *ta884<icg. ;  it  only  dllTered  fmrn  QOdeg.  by  IWfS*  "i 

therefore,  the  lajr  in  the  vt.tt  mtl  iv:i«  n  ure  than  IJdeg.— and  thia  waa  a 
very  pojall  aiinui:'  — ine  pha.^e  urfcrciirr  lie.-jim<!  not  only  90ileg..  but  more 
than  90dc;g,,  which  meant  that  tlie  wattmeter  read  Degstirel|r.  He  bad 
tonnd  it  ao  aspaKaiMrinHf.  Tiaiafuw  taaa  tliare  anything  in  tbo  •(■• 
ditionaof  Ifr.Hordapli  teit  wliioh  wonld  produca  n  lag  of  1  Jdeg.  or  nmo? 
He  th'iughC  Mr.  Mordi'V  miui  have  Iiad  something  in  the  shape  of  n  tr*ii«> 
former  connected  in  the  circuit  with  hia  wattmeter.  At  alt  erenlK, 
perhaps  w-fii:!il  irT'^ntinn  wft«-*h*i?r  lie  uttf'-l  a  tririftfritiif''*  w  not.  ff  ihia 
wer«i      I  lie  in..i-.itniii i  i:i  u-c.i'l;,  :n..'le  '.he  \uli!i  iu  ihf  primary  and 

aecocdary  cin  uiui  were  in  tlio  f*ani  pluue  waa  only  appaoximately  true. 
Under  oniioan  circumstaucei  it  waa  quit*  truo  tbat  tiMn  waa  alwaya  a 
diABWUW  of  4deg.  or  5deg.  between  tlie  roltagrr.  and  If  tlte  load  currenta 
were  anything  like  the  norm->l  1  it  1  -urrfiif"  '^f  t*ir  tran'forrar-  tlic  I'luiae 
diflereiice  migtit  be  Tory  c  ii>i  ier^'i'ly  m:  re.  iini  »  I  'li  a  ilrfi  r-  nci!  o  i;!d 
pmluce  aome  very  extraonunary  t«miu.  lie  bad  tested  a  omidenaer, 
mhuM  power-faetur  waa  la  rfectly  well  kitcwn.  by  means  of  a  wattmater 
to  which  a  traiMfonOcr  wiw  ntt-wlked.  He  uaed  a  transformer  of  com- 
mercial sixo  (not  one  like  Chat  in  Mr.  Mordey'a  wattmeter,  which  ins  a  toy 
trnnHformer],  and  which  hwt  no  mora  magnetic  leakage  than  waa  usual  la 
^ood  uiakca.  It  waa  alio  u  inacbino  of  thrre  uni'.  r:tfwity,very  muchunder 
loaded,  and  with  comjxmtively  aiuall  current'!  in  tlie  i  oibi,  and  waa  lasted 
under  all  aorta  of  cooditimia.  il«t  tlii*  waa  what  bad  rtsaltad :  Aeeotdiag 
ti>  tlie  way  tho  tntntfoHMr  «ia  aawiictad  vp,  tba  aliMsk  oo  lha  mding 
niiglic  i>e  to  IttcreaM  or  daueuo  it— make  It  aeeativo  or  poaitfre.  TUttag, 
therefore,  a  cundeu-cr  wlioae  puwer.factor  was  002.  he  hnd  obtaioed 
power-fnctora  from  +002  to  +006  right  up  to  +0-04.  He  had  also 
obtained  ncg»tive  [inwrr  f  .rl  .n  fn.m  0'00'7  to  -  003.  If  the  wattmetwr 
waa  catibrstcid  "n  n  ti  i  m  iu-'-ive  i.ri.uit,  the  eonataut  of  the  wattmeter 
would  be  wrong  becautc  of  the  iiitloence  of  the  |<!akage  of  the  trauaformer. 
I'nder  these  condilMlNltwia  jKMsiblok  wiiM  appliod  U>  a  oondeoaer,  to  get 
a  ne){atire  powar-fbiAar  of  - 1'6,  which  wm  absurd  —  nnd  which  waa  absurd 
Icrausc  of  the  aasumpcion  made  i>i  the  te'(=  f.bV.  t!n'  trs^  '.f  rmtr  vslta^ 
acre  in  the  aame  phaaie.  Therefi:*  liu  iu'.njjnicil  fitt  tin- [iHnse  differtooe 
prixluced  by  Mr.  MonleyV  toy  trauii former  would  be  eerioua,  and  he 
liclinved  it  iJtaC  wattmeter  were  uliliacd  to  teat  a  condenser  the  retnlt 
would  bo  iiegniivc.  There  waa  Fufficieni  in  tlie  Taper  to  show  that  th* 
iostruDienl  was  errontoua.  Mr.  )l'>r<ley  luul  puiotetl  out  that  the  conataot 
of  thii  instrument  depended  upon  the  fn'<^oency,  but  it  could  only  ilepend 
ujkiu  this  owing  to  the  l\g  i  i  (lie  .  "tl  il  i  Hui  Dciug  llie  reading,  uud  if 
tliia  were  ao,  it  influenced  il  ii  't  .ly  fiv  iurni  y,  butalso  for  tlie  power- 
factor  it  tiad  to  test.  There!  re  i  l/t^  waa  a  useful  in^tiniment  to  teat  what 
waa  known,  but  it  w,m  not  t afr  fur  a.iytliing  not  known. 

Mr.  J.  SNV'lNllL'ltNK.  apa^ii.g  tml  of  all  on  the  question  uf  |ialtiiig  a 
arlf  indut-tion  in  parallel  with  a  capacity,  aaid  he  did  not  know  tint  there 
wa*  really  very  much  quealion  of  priority  of  the  generjd  jirindple  in  tl«i». 
lli>  did  nit  thinls  tliere  couH  He,  but  Mr.  .MonI' y  tu.l  IfStt  huntiu?  up  the 
hi-'.i.ry  u:  the  .  jl  ject  ni.d  hail  ~omo  to  him  «irl  n-Ur  I  wliut  li-j  know »l»jut 
it,  and,  being  uo&ole  to  get  any  information.  .Mr.  Murdey  bad  inxu  down 
to  Silvertowu  and  dlirioiaiad  there  an  apparatus  whiidi  liad  been 
mode  by  him  vMr.  Swinbane)  10  yeaia  ago,  but  which  he  liad  forguttan 
all  about^  It  waa  really  u  tiling  for  tenting  cables  with  a  .amall  dynniae. 
Tlieiv  waa  a  big  aelf.itidut!li4>n,  and  tl>e  chokcra  took  aomelhing  like 
60  appan^nt  unita.  \aumn  other  thinga  Mr.  Mordey  hunted  up  was  tlie 
Kerranti  affair.  Hut  this  Itwt  been  put  before  the  wiciely  lu  if  the  ques- 
tion of  the  I'erranti  cables  luid  kweo  noK-cd  by  tlic  various  profoasors,  and 
that  the  unforluiuite  coKineera  were  in  tlie  djirk,  and  did  not  know  wtiat 
they  wcie  about,  Bul  he  happeue<l  to  bs  writing  a  Paper  fur  tlie  Thyaioal 
Sj-ifty  j1  the  'inie  if  tli^i  IVrrinti  affair,  and  hoatuek  in  ai  the  end  of 
ihii  I'ai^jr  wlm  ho  l.i  lieMiJ  i  .  l«  '.iie  explaualivn.  He  liad  pointed  out 
liikt  lliere  waa  a  cable  tliat  had  a  capacity,  aud  therefore  t^a^k  acuimit; 
that  there  wm  a  dvnauio  at  the  i>ther  end.  and  that  tb«  dynaiaa  bad 
urrnnture  reactioiu  Thry  did  nut  like  to  run  the  dyiuiino  at  10,000  volU, 
but  prefci  reil  ;:,.'>C0,  an  i  ti  ■  n  ilioy  put  in  a  Irainfoi mer  to  loako  it  up  t'l 
lOirOivolln.  I-  «  i^i  tlirii  luiii-.l  tbero  vraa  a  very  big  capacity  effect  which 
di^nji^e-ired  when  tbi-  Traaiffi  mar  waa  trfkeii  out.  'Phe  ;  r-ifewir*  fis-l  .ill 
I'.i'.e^l  tiint  it  muat  be  ■.  lu  ij  i-esooaii'3e.  But  if  t'ley  li'il  tlii'jk  uf 
when  tlie  traciafotucr  wan  iu  circuit  the  dynamo  was  worliug  with  a 
quaiuroli|ai<ghtfl«Moiil|r  and  lourtiMa  iU  canrnk  Tbananlttma 
fiMttitaTaietienin  thadyitawo  waa  onomeBa  when  Hi*  traatlbnntr  wm 

In.  aud  when  it  was  nut  and  the  dynamo  wi>i  working  at  its  normal  current 
and  alnongly-excitiNl  Brldf,  tbcri!  wna  very  little  elleit.  Of  i-«>ur»e  ile- 
trAO»fonner"l»ad  .<  aligl'.t  effect  due  to  it«  magnetic  leakage,  but  thia  wan 
aiiiall.  However,  immediately  thai  Taper  waa  written  there  was  au  ugly 
ruah  of  '  mathematicuUsts"  ami  pi  ofossort  to  explain  tlial  the  wlioleactioQ 
was  due  to  rtMoance.  They  did  not  even  wait  until  tlie  Paper  waa 
liiiheil.  but  aaaunied  bo  had  never  heard  of  aucha  thing— ooala not poaiiUr 
have  heai  l  if  i;  --i  iln'  tLcy  eiplniut,"  iri  xn  elemcntaiTr  way  what 
it  waa  iji  i  ellL,•i:ll•er^  .liil  :r:l  kti  im.  Tin-  reason  be  had  br..'  ii;hL 
tliia  up  waabecauae  liedid.no*.  want  adiacuaaiou  un  chokoraami  eapieitiia 
degenerate  into  a  diaeuaaioo  on  profevoia  and  eogioeera.  Lately  eogiorert 
had  l>cen  intonned  in  the  kindest  aod  niceat  poaaiWe  way  thnt  they  really 
were  nil  a  |»ic>.  of  incompetent  duffei-a.  I!ut  Ute  profeasors  ought  to  meet 
them  a  little  sihI  thiuk  a  little  more  highly  of  electrical  eogioeers  and  ni>t 
iiMumo  that  they  knew  nothing  whatever  about  the  elementary  msitho- 
inatict  of  their  aubjoct.  Iu  the  |>re»eut  case  il  wna  »impty  n  cue  of  bu.  ie.i 
knowledge.  Mr.  Mnrde;  had  broU),-ht  ;>romiuenlly  betcire  the  Inacituttoa 
cei  luin  ttiiiiga  wbiok  «•»  tiMWn  no  doubt  tu  many  p«<>|ile  in  a  oloady 
au!t  of  way,  1-iit  triildl  narOB'it  brought  pioininently  Ijefore  the  avenge 
electrical  enginetT,  and  if  all  I'apers  were , debarred  from  the  Iiutitulton 
which  would  U'lt  >t.»nd  the  le>t  nf  the  Iaw  CourM  nnd  patent  mil*,  ho 
WM  afinid  there  would  be  rcry  iiule  lo  rwd  before  the  Inslitutioo.  Whm 
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r  tuium  I 

li«  lluiught  tli»>'  ouKht  to  thadk  Ur.  MMWy  Mxl  rraliw  the  Kreat 
Iwnefit  dcrireil  from  tbnu.  He  next  cli«lt  wiUl  tb*  qiMHiOD  of  tb«  oMuura- 
iDantof  c«|«kdtj  in  ternu  nf  cumdt,  whi>-h  heauH  wu  an  tiling  frt>m  an 
eDKinnrinK  p>ipl  "f  view.  Thi-  <>1<|  cumlfiurn  h*  uiailn  ivrrr  all  iitnuured 
iu  that  naj.  Pruf.  AjrtoD  iMtd  atalod  that  il  wa*  liU  suggvatioo,  tall  it 
«u  tb*  inMtiM  kag Won  PNf.  Ajifam  ragn*t«t  H,  wiip^  minii,  m 
eoKincvrs  w\»  had  to  dtal  villi  enrraoto.  thcfud  ttiooRht  it  but  to  hM 
Ike  thinu  in  currvnto  instead  of  mici'ofaradf,  Aa  to  dielectric  lo<«  Im  did 
ecii  thiuk  Uiu  hail  been  fully  apfii'ccialed  uotil  ituita  lately,  and  he  thought 
tlie  credit  for  brioRiiig  attcn'j  n  ti>  It  waa  oiTlai-il?  luo  t-  Mr,  M'lrffcy 
whellier  hi»  figum  were  aitumtr  r  aot.  Ktideeily  ibr if  w  n  v  uiv  1  nr. 
aotl, aiiuareDtly, cuOHiderable.  but  fa«n-  canujerablehetiid  notitnuw.  It  wia 
ft  MMl  iBMntant  thine  and  h*  rMMnbcml  10  fMn  tga,  wfcto  ihb  MibjM 
tiw  ttp  h*K>re  TiwtilttttoB,  to  imne  «grtMt  |>oint>aK  out  lh«  great  Iwii 
ii>  pifutp.  Ae  nx^n?-' ro:v*en«eT»,  the  |»owtr-fact<>r  of  tbr.^r  TnrTiti'>::r^!  liy 
Pr  f.  Ajrt  in  li  ..1  -irii-k  hini  .in  b'iug  rer;  much  higher  wlifn  rh-y  Mire 
fir4t  c<;o»tructrd  than  the  figure  given  by  IVrf.  Ayrtoii,  bul  tliey  might 
hare  deterioratad  M  Ihtf  wtn  myuld  now.  In  oonuectiou  with  byatpreain 
he  meutioiuil  that  MaxneU  bad  aa  idea  wbiirli  aeemed  to  hare  aomeibing 
bi  iu  He  h»d  iHctured  a  dial BB trie  which  lout  pomr,  emitoUsg  aiter- 
mtaljr  of  comleti-eni  und  mM»n»m.  If  a  l<>t  fcf  oondenMr*  and  re«n<«oeM 
WiTe  f*«t  ii5  <«f*te*  f  .i  !i  AO  nrratt^fnrnf  wnuld  pt/»p  a  pemsitnent  rurmU 
like  ■  r-iti:!cn.--i  r,  i'U'-  :uM  i.'iv4'  li  '.i  -*  iiti-ipi  ifcn  :i  1  ti*n ii*'. ing  i-uinjot 
otim«p<>iidi]>g  in  »1h!  Itna  in  an  iirdionry  dielectric-  Uo  (Mr,  Swinbnrua) 
HM  K  Ibt  cgiiMNi,  bswrar,  tfaat  tbia  actaal  biH  ia  mUh  mM  trm 
etbit  (o  cahl*.  and  lit  did  not  beKm  Ibat  lha  mum  owIw  of  cable  woidd 
be  conftant,  l)C<'iiu»  the  diet«ctrio  l<iu  in  |ia|i«r  and  iiucb  thiogit  dejieiidi'^l 
eDKfuioualy  on  the  i|uaiti<>n  of  utui>ture.  In  the  pt«wnt  wetUwl  of 
tuuuufacturiii/  i<A!a.',  the  ui'iiiitui«  «im  not  takni  -i'.  ean-fulU 
a«  it  uii^'ht  I",  lit  ihe  Mime  lime  there  van  a  <<lu!oi:i  /    itil^culiy  In 

fFtliiig  nil  ilm  uciivluK!  out  ul  tvllokw.  It  bcgiui  to  iiec»m|>oM 
(•fore  it  *u*  iiuii«  dty,  Tbara  m*  OM  tmy  af  p>Uiiw  o«tr  th* 
ilirtlmilty  uf  .lieltclrie  Imp.  «bieh  nnght  Vn  ha  very  ptaaMng  to  Prof. 
Fnrliv  mill  tljat  wiw  »o  q«f  !t  I  w  fr^^yrrrry,  \n  rp-^Hf  tHr  wttt- 
IIK•^^rr.  1  iLnrr  was  ii  -  iTnl  iiit'i:Milty  in  i  i.ikiii^  n  KiU'.LUK'f.*'^  luitfl  ftcruratA 
The  way  tliey  were  cbcikod  iu  the  early  dayt  wa«  by  meaua  of  a  two- 
phiaa  djnaiiMi  Ha  cannaoted  up  the  leadii  of  two  rtnifitancea,  ilwn  Cook 
a  inliiig,  and  after  that  cliaBged  tJie  aannectionji,  to  that  the  coil  that 
«M  0OODa|ilHua  was  put  on  the  oilier.  If  there  wan  any  error  due  to 
tba  df Bamo  not  being  quite  aoeurate.  ur  t»  it  not  lieing  qaitc  a  quarter  of 
a  peri<Hl  out  of  atep,  dim  fllr.!  .ar,  m-i  cnly  t.hi>  mtijt  of  ;tbc  watl- 
ui'-itT  ttaa  lefL  In  clr.iliri^;  v.'Ji  wAtiT.H'tn i:rr\\  i  .irp  ^l.ouM  aUo  ba 
taken  with  liw  etrim  re«i«t«nc«.  The  way  ha  umU  U  make  tSKin  wa*, 
iMttadaf  «indlBgtb*«iNl  dmfaljr.  to  wiad  it  with  one  layer,  then  turn 
tha  bobUn  Mimd  m  tba  latba^  ana  wind  a  aaoond  layer  in  the  oppoaita 
direclioD.  Thia  waa  the  eaaieat  form  of  rr niatanoe  for  hiKli  prcaturea,  aa  it 
had  DO  appreciable  telf-iaduviion  error  and  do  capacity  error. 

Mr.T.  MATIIKR,  in  *  t-uuimunitation  which  wihiIico  is  i  !  by  Mr.  Cramp, 
still:  Mr.  Miinl>>  <  I  >;.<[-  haa  liceu  uaeful  in  dnnviui;  uit^ulinn  ta  the 
importaiicc  of  dielectric  hytteteni*  liM«a  iu  cuaantrK  cablei.    Tbcre  are. 

kHMrar,  aatafal  poiMa  in  bb  ffer  wbidi  aanaat  |imi  nMliMt  crHieiMn. 
Hjb  eUal  ot  Hums  poinia  i*.  that  <t  roiirrnin;*  ntfc  aiaorf*  m  tanndfraUe 

itiitounl  of  pttfrtr  n*Afn  juiAiV-'fr-^  f'^  hi'fft  'tUrritati'v/  prwurf,  and  ainoo 
nearly  hall  thr  PajuT  it  l«»r.l  ii[i.in  tliia  nihritrl  fai-t,  it  dcmandw  first  |>I»ce 
in  the  iliacu^ion.  1  mityprefiico  my  cumnienta  by  saying  that  tu  aroid 
ambii;<iily  I  ahall  ui<r  the  tipraMOO  "Tolt  AUipcrea"  inateail  uf  "apparent 
watt«."  an<l  rtatricl  the  wcrtt  "  watti  "  Vo  r-nl  power.  Mr.  Mordt?y  aayi 
that  cablea  h.iTi!{powcir-factorH  a«  high  <ki  (MZA,  i.e.  iher  waalc,  at  li|i;hl  1  md. 
about  one-righth  tite  volt  amprrea  supplied  to  thetn.  It  nbouUI  lie  luirefullv 
noted  that  tbia  number  la  tlie  reault  i  f  .  -iivl?!  eifwrimTOt  on  <i  «'s',/r 
iyaUff  anil  d<:iea  not  aeem  to  have  Ijeen  rrpi  .\li-:i  -ir  <-h<T.rii  ly  mij  in  ir- 
pantWi  uutboil,  and  yet  Mr.  Muriiry  haa  the  cwimijt  lo  bane  half  bin 
P»|Nra«it>Md«airbo«tuM«a  a(  bMMa  for  caUca  of  xvriimtmeitk* 
warUaji  at  ntrftw  nltv^,  m  if  bia  jfomtr-hf^or,  OlM,  waa  Ilk*  the 
"  law  of  the  Me(li3  aiul  IVr*iaa«."  That  Ihia  valu«  O'lSH  ix  fir  ab<ive 
the  atf-rw^  tM  c»nclu*iv«ly  tent  from  the  number  given  in  Ta»'le  I. 
The  l<"w  inuoil  by  Mr,  Motday  i*  an  Urst'  t{i;it  it  uob!i1  l,rm>  licen  iiuite 
cany  to  metnarcitinfcreral  well  known  s%,iy«,  mi:,  in  my  i  ;iiiiiun.  lUe  high 
ficurra  altuuld  not  bare  been  publiihed  uuul  Uttjiu  »i«  u-^  duubi  whatever 
anoattbairmbilaatial  accuracy.  Fur  in  eOect,  Mr.  Monlay't  rcwult  <M>n 
damna  cablei  fur  hlgh-pre>  <ure  alteroiitC' current  working  on  the  uncor 
roborated  el^^♦Il•^»  of  i  >iugle  apecamen.  How  wuuld  Mr.  M  .rilcy  liko 
bis  iU'-i -.lit' im  ftnU'iiirn  'l  becauac  the  tcal»  on  a  )i»rtit.uliir  . ilurr.nl  1' i  f 
aiaiite  other  tnake  ahuweil,  or  itcaiaeil  to  abuw,  it  ti>  lie  a  very  j-iMr 
one  I  irW  evni  had  tite  lii«*  baan  What  Ml.  Monler  makai-  it  «ut 
to  be  (or  tlx-  imriiculjr  cable,  it  waaM  alilt  have  been  deeiiHbla 
to  tMt  maajr  «<  hei-  ntblp^  bafum  wawing  nenetaliMd  coneiuMou*  tnteitded 
*n<l]f  to  *"  cables.  Orffinarj  wattmataf*.  and  eapeeially  ao-ealled 
"  rwnriling  wattmeteia."  are  verr  lu«»iin«le  «l  !•■"»  power  factor* 
inili?:*^    ^pc>i-'ial    precautiuna       v-    tjikcn    l  i    runurt'    •.b--    lUrrmt.    in  the 

preMure  omI  b^iu  atrictly  iu  pliaee  with  the  a)>plicd  I'.l).,  u  tlwt 
llr.  Hatd^r'a  uMbad  af  m««irfaig  Um>  laait  tfao  tteagb  Ma  mi  iir, 
ailiaaMnia,bad  ban  ttitod  at  Imr  pe«ar-(ik«tor«,  wa*  not  a««ry  ri>r- 

t4ioate  one.  A  convenient  rai-lhud  of  meajniring  dietectric  liwaei  ia  to  uaean 
"iron/'*'"  choker  of  in.lu'^tancc  auitablo  for  Iiringing  the  cuti"ont  in,  or 
qwly  in,  phikx!  with  the  alteriL-Oor  r.l>.,  nod  utiog  a  m>i<larat«]y  l'<^-1 
wattmeter  t.i  mcoinire  the  [i"«''i  in  oiblo  and  choker.  The  Io-ms  i-i  m 
"ironlesf  "  choker  crni  be  found  T«ry  cloaely  by  C-'K,  and  th«i  <lill'«i  iuf  i 
bMliaaai  C-R  an<l  the  wattmeter  wading gtfea  l\u-  low  in  the  cable.  T«« 
arfaageOK'ntii  are  puiaibie  :— 1.  <Mtt  and  i-h'tH-er  in  p.ini//rf  i  Fig.  11  ait 
"ironlwn"  rHnkor  Hfitii;  ui)e«l.  *A  au)r^»»ttil  hy  I'mf.  ,\yri.'  11  in  The 
'n  ijii  .-if  II  .  18.  In  thia  cute  a  'i,.,' i 'n-'-.i-r  •.uiuMc  i.r  high 
r.liji  mu*t  Ijouied,  and  the  cuiTant  ooil  o!  tha  iintruisent  placed  in  t^ 
alUtmhw  cilwiii. 


2.  CaUr  atvt  rhulrr  in  teria  (Fig.  2)  aa  auf^ted  by  in«  iu  Tke 
Sfrriririan  of  .Ian.  2&  Here  a  nattmatir  tuUabla  tar  law  piawuai 
will  •nttiee,  and  only  a  hit  P.D.  ii  required.  Am  tha  altaroatar,  aabia  and 

clwkcr  are  iu  wrim  i.hi  cirvult  Fi  ffrfeotly  aimple.  Tlteciirrrot  coil  of  the 
witttmetar  i»,  <if  i-.nn  .  iuc:u<!i.il  in  the  nanaa  circuit,  and  the  prraiure  coil 
couaaottd  with  the  aitermitor  tmninul>.  In  either  arrangeutent  it  La 
dNmUa  to  wa  efaffroafaftV  voltmeteni  to  ajiow  the  preeeure  to  which  the 
caUa  ti  •ubjtetad.  Iteaulta  taken  by  thaaa  two  metlx'dii  aa  wvU  aa  by 
meaaurvmenu  on  the  cable no^,  are  givtn  in  Table  I.  Thive  nunihan 
have  been  obtaiool  by  I*rof.  Ayrton  and  roywelf  aaaiated  by  Meaam.  CaiM, 
IXitloii,  Haoi?.  aa<l  M»ir.  »tu<laa«s  of  the  CcBtral  Taobnlcal  CoiltBt,  t* 


PmarFBMar  MM 


Fro.  1. 


Fic.  3. 

Uialectri«  Hy«tcrmia  Teat  at  the  Britiah  Imulal*!  Wire  CoMinai't 
Worfca,  PNMti. 


whom  oar  baat  Ihanka  ara  (andartd.  Kach 
givao  ii  tfa«  matna  af  a  large  nanbtr  at 
obtaiiNd  ia  inmcMW^  ift  tauUfdUiannt  mn 
doubt  whatorar  aa  lo  tba  macmm^  of  lha  raiwK 

Table  I  —  li'ulfftrl-  Hf/tlfrai'  lotMt  of  Lonq  <''iU«t. 
MuleriuL 


.lule   

friill.i-llbl«r  

Inili.ini'in-r  (•  .iiiuy  , 
of  I  .otidoD  cabit-  . , 


ludiaru!  t-  r  I   nn-y  [ 
uf  l/ondoiivabte...  f 


IMi.in 

P<nrer 

tpHMgr. 

fMar. 

Maker. 

2.017 

100 

0t)24f 

Itri  1  iab  i nirj latcd  WlTD 

2.030 

71-5 

0027 

(.'atleodcr  k  < >, 

2,000 

m 

0^ 

!iilT«rta«B  Ca 

2,230 

100 

'  wm 

.Vr.  .1 

'a  lUfitrimtnt*. 

2,0W 

100 

1  OlM 

StNartom  Cow 

It  i/i  aigiiilkaat  t<u  nuUee  that  Ur.  Monlcy'a  toata  on  the  Couut^  uf 
l^mdon  »ble  pm  »mKttfiMtr  mm  lA«>>  per  ceni.  Uryrr  ttutn  «iu> 
■v(/ tdt.  The  iigai*  9iN0  obtMlltd  inour  tcwts  on  the  aame  cable  ia  tha  naan 

ijf  111)  If-v*  than  16  i^oparata  axperimen)"  inmle  in  lln?  tliioe  lUffvre-nt  n-fij- 
-liii.vu  m  Ki..'...  1  i!  mi  ■  i,  none  of  wtii'-h  il.'l'fcsi  irutn  llie  mein  OOL'9  liy 
unite  than  1  iu  the  third  daototal  place.  Ueova  we  cuudude  that 
Ur.  Muritjf't  ntuluar$  kaftMf  f annniiwKf,  aad  ahmM  sat  baappHad 
111  any  caae. 

Turning  now  to  the  arcoadary  |iarU  nf  the  l'ik|>vr,  I  nur  ramaik  that 
(bare  ia  no  novelty  \vliat«Tcr  in  meivinring  cipacitii'4  by  atlematiageur- 

rent*,  nor  ia  »i!p'|i'yi!i,'  Itir  "i.lli-"  i-nnrnM  ..f  cable  by  iD<!ti'^'«nc«t  or 
chokers.  Uotli  h^v**  l«rrn  inininMi  t r.i-'.^ ■  li^e  for  the  prt-t  IU  yoiirru 
Mr.  Uordv.'a  ImtineDt  of  rapacity  meamireiiKMita  ia  very  unequal  in  the 
detail  gmm,  Ww  '-*~ir'*l  ■*  caoaidan  it  iieeaiiiiy  la  Mil  ''eiiginoetn 
who  bavB  met  bitbarto  aoiuiMrid  the  nibject"  that  tha  ualtaf  capacity 
ia  the  farad,  and  that  it  ta  loolan^efr  r  :.rv  tical  pur^w^aa.  Itv  then  atatei 
that  "the  charging  current  fur  a  ci'i  '  it  t<i^i\\  (.'Un<l  if  we  know  th^ 
capacity  of  the  rable,"  and  giveit  Uu-  fotuiiila  :  — (:a|aicity  current  in 
ampem^vulta  x  perioila  (leraecoud  x  microfaraibi  x  2r/l,OCO,0OOl  No  hint 
or  woni  nf  caution  ia  added  r,cxc*tpt  an  obacure  nolt*  mi  ]iage  469)  to  remind 
t  l)aee  fngioeert  that  the  cunTnl  lakm  by  a  cable  d«|>eiida  Tery  largely  on 
wirr  form  of  the  alternator  and  on  the  Iwl  under  which  the  machine 
in  Woikiiu'  Tlieu  fiill  >'.\.  thri  -t^tcn'.ri'P  tbat  r>nc  Mi^ro/'ir(i4  toX'rA  r/'fjj,y,t 
iiii./.T  <  .i(  .■>'!.''■."' rb  ,  mil  «  Hugeratii 111  t]i  tt  ttitioii  engisoere  ahoulil 
liaveaunjiirtvid  i;>:iilii&t(i1  ui  tiiiij;Mfjr.iilf.  ll.)Wpujs2ied  ibepoarangiDavr who 
rciiulrea  t.-i  l-ic  t  >lil  ut»ii-U  the  uuii  iif  cafwr'.ty  would  be  In,  1 

*  Luw-pruaaure  uable*  teateil  at  over  2,000  vujia. 
t  l^atad  ia  tbtw  cuamnt  mva  triOt  ^ 
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nraunramMte  hf  tmlb  •  meUiod  to  find  Ilut  ft  particular  cable  bad  all 
■orU  of  capu:ili««  clopMiHirr  l!^r'  lime  of  day  At  wl.icli  I, is  mcisarr^ 
Iij.  iiU  K.er<-  Uiki  n,  f.  r  »«  hr.  !■  kn.:n|K'         well  nhon      1:1  M  >(  Ui-- 

large  alleinatora  iM'longiiig  to  lh«  City  n(  l^oiidou  >  - ;uij>auy  ihe  w&vc 
ivn  «f  thi  I  rtMUN  mnpM  dqpmd*  am  wbieh  alteroatun  are  Ir'mg  uird, 
•Dd      Ik*  liMd  ndtr  .lli^f  an  working-    IV  diOeruiona  in 

•ipcilf  auiMiiit  H  dapanjent  m  «>«•  feim  ii  wiU  i)lMUM«d  hj  tba 
( t»UD  trtm  on  MpteNin  ■(  MtM  W  nicMiMadt  !— 


Carrcol  at 
100  TolU. 


Capacity 

from  True 
p_.  A  A  10*  c*t>acitf. 

V2n 


PlMiMti  ■ItaniBUr    100 

I^k*  &  Hmtm  alttnntor  100 

Wamilrom  coiiverlpr..--..  15 

sa 

OruttOM  converter    'id 


M 
4-« 

118 
1*9 
07 


"37  „ 
44  -6  „ 


484  mMa. 


Tkbla  m.— 4^  a/  LoeuiTK  CUfeit^  Cnmnl. 
Vjkt and Hmi* altaraaUir i» <i»biI««» «]>Md ■od oomtMit  l'  i>. 


Wtquency. 

n. 

Loud  cuirtiit 

MITCOttt 

100  vulU. 

Vaxn 

True 
cajiacity. 

100 

I  oo 

4« 

73-2  mlda. 

OMm/di. 

Jt 

f  0-6 

45 

71«  „ 

«■ 

1  1-3 

436 

60-2  » 

tl 

il 

1  M 

a« 

CM  " 

n 

ap 

TO 

M 

474  • 

H 

f  ia« 

CM  n 

ip 

H 

M 

««  I. 

TIiM«  tables  allow  L-ajxn  itiea  *lilT»jtiu^  by  hTj  j-er  cf:;t.  .nc  rlin/  t  -  tho 

•lt«roator  ua«l,  atul  with  tbe  nine  altentator  differeotlj-  loaded  by 
lirttttaclwvtlapmlM  «llh  tto  wmd<Bwr,>  tt  awrly  fiO  p«r 

Mut.  Thaw  M«  bgr  m  nam  wtrtne  «•««•.  At  th*  fona  of  moat 
alternatom  differ*  cnnaidcraliiy  according  to  load  and  i%  yrtntljf  n^fttd  btf 
puUintj  in  piVcBit  a  mparitii,  it  will  li  ae«n  how  utterly  impractical  it 
Mr.  Mor<l<!y'«  Me«  of  griu-luiiling  amD>et«ni  in  tuicTdfnrad*,  utilf«!^  a  fuinute 
yieeiBin-ii  i,  of  the  w.^vo  fonii  in  mad*.  Wilh  the  firat  lutthi-ii  uwd  »l 
Prtacot,  mtietx  chedii:>ker  and  cable  were  in  parallel  aud  the  pretaure  nup 
Ktddiiect  froin  the  machioA  lie  could  uot  leduoe  the  altWiMtar  Mrrrni 
ImIow  3  amperea,  when  about  6  ampcrea  went  tliruuf[b  tbe  eell,  and  ab  »>  t 
6inrv<^rp^  ii;tu  tdecable.no  njiitternt  .vin-  fn  |uci^Lyiheall«rT>alorw»»rui:, 
tho  ni.icliiiie  Wiii^a  Moidey'a  ao  call-jil  -'Hint:  wiivr  ilternator."  Hutwlnr.ij 
tbe  2|000  Tolta  supplied  by  tlwali«-ti.it<  T  ytm  tint  trMiaformad  down  to  100, 
■■d  tUB «p again  to  2,000,  aoil  a  rHi>l^<Tra]win«erteil,thecarreDt8up|>lied 
lo  the  UTtngemeot  shown  in  Vie.  I  went  <lown  to  about  0'3  am)>cre> 
at  106  frequeacy.  Haoce  the  Mordey  altomator  does  uot  (tive  a  |iure  sine- 
ware,  and  it  wan  neeMMry  tn  in«rtt  the  tranaformen  and  dioker  tu  reduoe 
the  hi^hfT  hKnnoiiica.  Mr.  Mpflfv"!!  'i«fn  eitfWj-iinMl»  point  t»  the  mean 
f.Jiiclueiiiii.     Vhiy  subject  of  cli'ikei-.  i"r  «u|i;.|_ui.i;  lliB  ullt;  ('Urrri.l«  in 

eablea  ia  dealt  with  and  tbe  dcaign  of  a  choker  given,  lu  mr  upioinn  tbe 
UN  af  im  is  a  choker  (or  auoli  a  «a|aailf  b  a  great  niiatlMi  11m  Ut« 
Kr.  Oufdra,  In  the  early  eigbtiei,  ahomd  at  Paddington  how  not  to  make 
chokora,  ami  a  few  year*  later  Mr.  Swinburne  briiught  oat  a  greatly 
improved  choker  in  the  nhape  ol  hi*  "  Hedgehog  "  tranuonncr.  Ho  opened 
the  luagnetlc  drrait  antl  U-«e<l  only  a  t,m^'.'.  (tmnunt  r.f  Ivia,  acn!  yet 
Mr.  Hurdey  Iniogt  ou(  u  .hokirr  in  toe  Wk'innnis  nl  tiic  twiitioih  ceulury 
with  a  large  amounl  uf  iri  n  and  a  p«wer-fftct<.ir  aj  lai-ge  njt  0  CHI  (ur  utm  tif 
12,000  volt-amperee  capacity.  Purely  thii  ii  a  lerioua  retrograde  »irv. 
Kvi-ryone  know*  that  a  ctowc)  cnii4^xlic  circuit  in  a  choker  i*  veiy  waat'  ful 
of  i>iw<  r.  fur  tbe  power  fa'  -.'ii  ii«un?ty  of  the  order  0-6  or  07  fur  hAn« 
f.  nr..  n  uo  load.  0|>e!uiif;  tlie  mi^netic  circuit. althaugh  it  ne-^i^Mtot'"* 
rather  moiT  copper,  f.'really  improve*  tli<--  power-factor,  and  tin  more  open 
iha  ■ignaHc  drcuit  i*  tbe  amaller  the  fnctar  baouoMH  Tha  Iq^d  eon- 
towbidl  tliesi-  co)i*ld(Ma(ionii  lead  in.  reii««>«  the 
I tlie  powrr- factor  !•  rodacfii  i'>  n  muiII  nilnr-  Tlir-  nxuncicat  magni- 
laf  the  power-factor  depe'i  i"  i"i  ihr  nmnum  f  ^"^■['•f  put  in  the  coil, 
and  may.  in  fairly  small  ch'■V^-^^r  ■^nntannn^  a'  u:  liu.b.  of  L/>p|>er,  1h» 
reduced  to  nhml  6i)2  iit  100  '-'j  an  ',  12  OCO  tn  15  OiX> 
tha  labia  belore  yiWt  i«  the  clmker  that  ban  been  u*ed  in  m<i«t  ol  tlie 
dfetaatria  biratatMb  tMta  Mwwb  an  Talri*  I.  A  tnmmUmn  batwaen 
■r.  )lui^  ebA«r  ud  tbe  » indHa"  «M  ta  gli«n  in  iSiUa  IT. 

HUM  IT.  flimymrf wWi    I2fi00  iiaft  aaywiw  CSattrt. 


ttr.Kaniv'ta 
flhokir. 

obolMr. 

Ratio. 

Vnwer  faotor  a( 9,000 tMta  100  iMriod* 

2601b. 
22]  b. 
500  watU 
1  0-041 
1*2  iiq.  in. 

9261b. 

7  7lb, 
200  watU 

0021 
1'7  K).  in. 

28 
28 
2-0 
1-9 
0-7 

The  "  irmdeaa  "  choker  ooutalni  811b.  of  N«l  14  cuppir  win,  haa  a  total 
el  82itb.,  nil  inducUnce  i>(  0'S3  hiai7,  aad  m  pamtr  iMifair  af  0031 

*  JfadiiM  apirkiBg  a  liUlaatagiMwtatar.  *" 


I  at  2,GO0  rolta  100  >\>  (wbon  warm).  In  predetermining  tha  «indii>g,calU 
cuktion  piuvr  numlK-i-  of  tarn*  m  1  567.  *n<1  aft«-  wsHilingt  >t  wn 
/  und  tliiit  ].?A8  tuirngfcve  llae  r':-..;uire<-i  lu-luctiiice.  Vuu  will  '.iif ref.:ire 
Ecis  tlutc  raleuJalioo,  taken  in  thi*  oaae  only  la  »  lint  tt|>(>rutiiiiAtiua,  gan 
a  rrauU  true  (o  witUa  14  far  aanb  In  the  cuil  before  you  we  have  a 
I'lKikcT  no(  iiimiAaMWtlaMtflUM  H^wriykl  0/  Mr,  Mordey't  harityj  half 
tkf  Iw,  about  half  t?it  powfr  facOtr  and  a  grraUr  rolling  >ur/ace  per  watt, 
whikt  tlie  aituplicily  of  oim*truetion  !*  »uch  that  the  CMt  rauat  be  oon- 
<iderably  leea.  M  och  more  might  be  eaid  on  the  subject  of  chokers  o{  Axed  or 
Ttriable  inductance,  but  thsee  matters  1  hope  to  bring  forward  in  a  svparate 
Paper  00  wbich  I  am  now  engaged.  Uy  sincere  thanksare  hereby  lendved  to 
the  following  gentlemen  for  the  faciUties  and  assistance  to  kindly  given:— 
Pruf.  Ayrton,  Mr.  DuddcU,  Messrs.  \V.  any,  K.  K.  Uray,  Stuart  Rutseli, 
and  Mr.  Oraftoo,  of  theSiivert«w!iCMi>p(ii)y  :  M»«*j-8,  T- Cillfuilfr,  J.  Cil. 
lender,  and  llr.  Goodman,  of  '  :illi?uil<!r  5  1  »Ut!  t'u.  :  Mr.  1;.  H.  Nii'jeti,  i:f 
the  Uritish  Insulated  Wire  Co. ;  Uessra.  Sparka,  SmuAl,  liAllua,  and 
Kutler,  lit  the  County  of  London  and  Urtwli  Co. ;  Messrs.  W.  Cramp,  W,  U. 
HainsworUi,  T.  I...  JanMs,  W.  Twnptetan,  aiid  T,  B,  StMearbatu^  lay 

leacwa  at  tiia  OMtml  Tiduuaal  Celliti ;  avd  Xaam  / 
tiA^teO,  Ounodiik  FiMli^Cbiflfag,«ad  HHNU,atadMite  «f « 

(TthttondM.} 


ELBOniC  TBiaWATS  AND  IIRTH  UTUBII. 

The  tecrctary  of  U.u  Lumiuu  Chamber  of  CommcrcL-  bus  tcu:  1.  -  1 
copy  of  the  circuiar  rt^tci  r«iii  to  by  Mr.  UeorKC  Liveuey  iil  the  luecUnj; 
of  ue  South  Metropolitan  Qaa  Co.  last  week.  This  circuUr,  ba 
poioto  ont,  shows  more  fully  than  tbe  reporU  of  Mr.  Livetey't  tpaiek 
what  ia  tbe  aaual  position  so  far  as  the  Chamber  ia  eoDoenied.  Tho 
cirenlarwas  sent  to  promoter*  of  tramway  and  light  railway  UUa 
and  provisional  orders  through  the  medium  of  the  Electrical  l^nuls 
Section  of  the  Chamber,  and.  it  will  be  seen,  merely  sapporta  ngu)^ 
lions  already  laid  down  by  thr  Briiir.l  of  Tratf,  aut-r  fall  dtsfuwion 
.iiiii  ini^airy,  which  it  ii  desired  shuU  hv  [■inV-^jdu-ii  in  any  rt-jjuliition 
during  the  coming  sesiion.  ^  ii:h  re^iihi'.i  .u^  were  only  arrived  at 
by  a  Joint  Committee  of  both  IIous^^s  a!t<'r  lie&riij^'  the  fullest  repie- 
tcntations  from  the  gas,  water,  and  tsieclncai  uti-reata.  The  fact  ia 
that  an  attack  is  now  bein^  made  upon  the  electrical  indiutry  by 
tbe  gfa  and  water  oompaiiiee,  ajid  not  Tioe  versa,  aa  suggested  by 


uut  that,  if  tb«  gM  and  water  eompanfes  wished  to'  utilise  the 

tiiiu'fainery  of  the  Chamber  in  the  came  way  as  its  clfrtrical  eoctioa 
tiius  done,  »imil<r  facilities  Would  be  alTurded  to  tlieiii,UH  tin-  nr^Mnisa- 
tiutt  of  tbe  Chamber  cxprussly  ))tovides  for  the  furtherause  of 
■Mtieoil  iataierta  when  desired. 

[Gknn  OF  Cim  i  L-M^. ' 

Batal|ih  H'ju  0  l:lt^l<'bea|^  Loodoa,  EX^, 
February  S.  1901. 
i:.VKTH  KETUKNS,  4i.  :  .ItilNT  COMMI  l  Tld:  ■  L.^fSE. 
liKAa  SiK  :  At  tlio  last  msetiii);  of  the  Electrical  Trades  Sactioo  oi  ibis 
Chamber  I  was  requcHtcd  to  write  you  with  refvienoe  to  the  eamtamplatrd 
action  of  the  associated  gas  and  water  companies  in  cooneetjon  with  what 
is  kaotm  m  the  "  J«llt  (iommiltee  Clau*e."  Yuu  will  remember  prubably 
that  |irier  to  IBM  tiia  talaphone  ciini|>a»IeK  were  in  the  habit  of  opposiag 
tramway*  ooinpaoie-  M*kin);  citcr tricJil  [■•'■,v.?r.<  nith  tin?  oLjeL".  of  .ibtain- 

ilig   a    ^tiuae  ;iV>,.i.ul<'.y   prc't.rrl iri|;   thr   t<:!t*|iil.:inc  t:i/[iipatijr«'      .reri.  In 

irnny  ca«es  such  a  clawe  was  given  by  promoter*  to  avoid  the  great 
•-^peiweaf  Mling  the  Telephone  Oamglmw,  mA  wbn  the  MHMta  «m 

f  ought  caoMUittMa  gave  varying  didiiiniia.  Id  U95  e  Jeiat  Cootnltlee  ef 
the  two  Houars  of  Parliament  was  appointed  t«  oinsider  the  whole  qiiestSoii. 
atid  by  tbe  terms  of  reference  the  question  of  interference  with  gas  and 
Wittier  pifrti^  by  electrolytic  action,  as  well  as  tluit  of  interfarenoe  with 
te]L-|iiiJiit-  Airer-.  wah  referred  to  tlie  Couimittee. 

Titi>  rctxjct  <it  this  Comuiitlue  in,  itu  •Umbt,  well  knoau  to  you.  A« 
regarda  eltctrotyde  Mtiae,  the  daaMeit  «a*  eontaiiMd  ii*  tiie  failowiac 
clausi-,  wbieh  la  aew  insarted  in  all  Ub  aad  orden  authorising  the 

<T.n»lructioii  of  tmm«"aya  and  light  railways : — 

li'l.  The  caniages  u*»<l  on  tlic  rnilwny  mar  bo  moved  by  animal  power  or 
meclutiiicnl  power,  subject  to  the  following  provisious  i.that  u  to  :— 

la)  Nu  mecliaiiical  power  thall  be  ui-ed  except  with  the  coaaill  o^and 
according  to.  a  system  approveil  by  the  Board  of  Tiadc : 

(f>)  No  auiutal  powrr  or  atesuu  lo<»mutiTei  thall  be  uveil  except  with  the 
iimaent  of  the  looal  aulliorily,  and  »f  tito  mad  autliority,  but  that  cOMMlt 
ahall  nut  be  uiirewionably  withbeU,  aod  a«y  ouaatien  whiah  Brian  aa  to 
wbeLbcr  such  c»D«cnt  is  ttUrtne—My  witfaMd  iImR  te  wNlfWll  to 
arbitratina  mder  this  order. 

nMfoHowiaveiMbinudpwHdgHihdlenihrtetbeimeftketiiB 
power  under  thia  older,  mileat  audi  pmear  ia  mmnif  d  kt  and 

oart  ied  along  with  the  carriagt«  (that » to  w^) 

{I  ,  The  coiujisiiy  shall  enipby  eitlMr  hMUlalad  retoma  or  nninsBlalad 
uietatlio  reluma  of  low  i««LolMce. 

^2)  The  coiii|i«ny  nbad  i-xkn  tiW  r-  [irtM-.iul ..-liii  iu  <.'>i:H[rtj 

plariug,  and  maiutakling  their  rU-ctric  line*  ami  ctrtuiu  uul  uuicr  n'ork* 
of  all  Jeeeriptii>n»>  end  else iuwBeki^  tbe  undertakiiiK  »o  a*  not  ii^wiou*l|y 
to  affoct  Iqr  fiwMia-er  etaetrelfljc  acbieii  any  gat  or  Water  |4|ies  «r  ntbar 
uietallie  pipe*,  atniekiiiea  er  lubMauuN.  or  w  interiete  wiUi  tbe  miUgf , 
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of  any  wire,  line,  orapi«ratuauiiecl  for  the  purpoieot  traoamiUiDK  dt^lT'c 
power,  or  o(  t<-l«'gr«i>iuc,  (••Ifil'iiiiiir  nr  #l«tri(;  st^iiilliDf;  commutii 
or  tho  ciirreiitji  in  nicU  wirr.  luuv  t  u]...,uv>i.i;». 

(3)  TUtt  elwtrie  |iot««r  tliall  be  u»ed  only  in  aci-^rdiDca  with  tha  IS<>u<d 
of  'rr«d»  OcMnt  w  Bptslal  BegnWtiom  and  in  auoh  iigiihtioaf  p«fti»ioD 
aball  Im  inadtt  I17  fhe  Board  of  Tr«d«  8|>eei*l  Regolatiotu  for  iMwranting 
f  aaic  n  or  in]nrinu»  •lectrulytU:  iictioD  of  or  on  n»i  or  waiar  pipor,  <ir  other 
motalli'  I  iiM-r,  •tructurffi,  or  (uIxiIaiiom,  and  for  muumUiDg  m  far  »■  ui 
reasouabijr  t>r*etical>|p  Iti-tiri  nm  intrrfmiioa  witb  tbeilaotric  wini,  lioe*, 
uid  apiMU-atuK  of  oD^^r  pum'-n  aii>>  th'.'  L urr«lte tlWWiBt lAtthg inch Mnrn 
do  or  do  iii>l  UMc  the  tiu  tU  m  a  itUirji. 

(4)  Ihm  vompikDy  »hall  be  de»metl  to  take  ail  reaaeiiabU  precauliima 
tkg^nmX  lnt«rfor<ocv  nilh  llie  workioK  of  an;  wire,  line. or  apparatu*  i(  and 
»o  lonK  »»  th»jr  adop"  iiti.l  emjJoT,  at  tHt-  optiuo  pf  il>e  tuu^.inv,  cithir 
r*ut  h  iiiKiilAtcd  retiij'iis,  ur  nucii  uuhuuUled  lUetallii;  rtftuiu-  of  .••'x  i  >Ul 
»iic«  an<l  'ucb  other  uiEauii  uf  prreveJiliDg  injurioua  iaterfereuce  with  the 
•lactoie  wiren,  linen  aud  apptratua  of  other  uirlie«,aaMlllw  currents  thcrcio, 
ma  may  be  iire^  ribed  by  the  Board  of  Tno*  S|iccU  Rmlalioiu;  aod  in 
tiTMciiljiuK  xuoli  Bnn  llw  Binad  iilwll  b»«e  ICfua  te  th*  MpMwo 
involveil,  mid  to  tka  tSuH  tliaraBf  vpMl  th*  eamoMteiil  imBpMU  m  the 
uii<l<:)'t«kiii(;. 

5;  A  t,  tho  eajiirutiuD  of  lwh  1  »ni  -  fi  1  ni  t  Lf  ■  umifii'  MiieLi  uf  Lli  -  r<!or, 
tiko  ] *rov!Hii>fi.-<  of  tliiK  •vCt'Liu'ii  t^h^dl  ijui  o|i«Brate  lu  i^:ve  aay  ri|;lit  vl  action 
in  n<i|>evt  of  injari»a«  iDterrereiu:e  itUh  M^elaetrk  m\rt.  line  or  A|<|i>rfttu><, 
or  tb«  current F  therein,  unlenfi  in  tlx  cooatni'^tlon,  erection,  ntaiDlitiniDg 
and  working  of  xuch  wire,  line  ami  a|>|iantLun,  all  rf;<' ■■r.ayAt  jirecautioti'. 
incluijing  tho  Uj<»  o(  an  iniukteJ  return.  Iiav«  Vy.::  uicen  to  i-rcvent 
njuriuUK  ii]t«rfer«ini-e  tlieroirilb  aud  «ttk  the  <:uri«nt-<  therein  by  or  from 
other  elet  trie  current*. 

<6)  If  any  qucxtion  ari«e»  liatwcon  the  com|«ny  aud  »oy  other  lurly 
witb  rvr^|>ect  to  anything  hercioliefure  iti  thi^  iX/dlon  lontained,  that  quoe- 
tir-M  >-hall  be  reffrred  to  arbitration  under  Uib  order. 

7>  111  tlii<iiectiontlMMpi*adon''tli««a«»|i«oj"iiiehidMiaajr«om|ooy 
.  .r  ,.t  r<oii  owniv^.  iraikiqBarNiiidaROwrililOMi  ttenDmy  woBBiiy 
|ioi~ii<»ii  thereof. 

1'lie  p;aa  and  water  ouui|iame4  are  iw>«  etKlcavourioK  l<>  Ret  the  varl-iUH 
AUtboritiaa  to  depart  frocu  tbi«  clauac,  and  to  bavo  tlu  (oUoniitK  dauae 

■  Kxtreci  from  Wn/lian  TVoatintjff  BiDl) 
^ot^iritluitancliog  anylhiin  >  a' un?il  in  the  Wrexliaoi  llialrlel  Train- 
wava  Ad:  1873,  or  the  Wrcihiin  I>iatrict  Tram««j»  Order.  1899,  the 
promoter*'  ■■'li>l-        'i«'>l"  for  .wy  lo««  or.i*'M\ifc  to  thn  wa'cr  maioa  or 
pipes  of  til"  U'r.-'.ih.im  Water  Works  Co,,  r*«ijltine  fr. 
lytii'  actioD  caiued 
electric  trac 
on  I  or. 

The  prcjudi.  ial  effect  of  thin  aud  iu  far 
electrical  truotion  iiulusiry  will  Us  u-eu  at  once. 

It  ie  moat  desirable  that  no  promoter*  ahouKl  giro  way  upon  the  pom  t  or 
asrtse  to  anv  luodiBeati  -n  -f  the  Jirint  Oommitteo  Clauaa,  and  arraagomenta 
t3o  l»eir»g  iiMi'b!  t<»  fight  »  t«»t  r.»»e  durfns  tlio  cr.mii'i?  .••wm,  in  tlw  general 
StitercBt*  of  the  elevtricul  induatry. 

ThR  I'"le<:trici»J  Tradci  SectioBof  Uiii  ( "haniber  18  prepared  to  give  advice 
,,„1  HMsi^tauce  roall  iniereMdte  tt*  4)U«Maa^«id  IiImU  to^^to 
that  i  ""  »«"•  y"^^      "'^  «o-opanito  ^Hk  it  in 

eOtetias  t  im,  Do*r  ."^ir.  j.-ur«  faithfully. 

Kanwo  B.  MiJsaiiCj  Heeniarf/. 


IT  elcctro- 


)d  by  any  eunaaia  gaoerated  or  u«od  for  tltr  purpoaea  of 
OD  HV  of  Um  tiiMinnqpi  MtlmnNil  by  tl«       Mt  or 


THE  OBISbBHOBST  MOfOB-lUR  fRUUl 

1  )«tatto(i  »co..unt«  of  the  reeeat  dcotrie  nMor-ttr  triila  at  f ludoiniTat 

I  \-0  aIr«Kl*  appeared  in  our  culumua  (tee  The  ElcftHrian,  NovetuW  '5 
\ti  and  8S>  WOO  -  i"''?*"'  »"*  i»*ued.  in  to  a  lar^e  extent  it 

*  ■  ,  j,  j,„,  „f  what  we  luive  alren;!y  [la'jlinheil  Lut  we  sppwrl  Vn-inn'  f.  itu, 
l?tt\x»  ir  ».lditi..i>nl  retoark*  : 

Ilint'tnr'C  Trials.— TbiB  firat  ami  lint  dayn  runs  wer^  aiiaugoi  »o  aa  u> 
■  «  the  haaviar  on*  ■»  oppoit«u<ty  of  ahmntef  iriMt  they  could  do,  the 
.        cmih  ooeaaioO  iMing for  M  unKinlted dbtanee.  the  drivpr  to  declare 
* '  'Ih a  qbat*— ^  when  thu  roii  ^rnf  tr>     r  .isildmMl  »m  /Ir-  hr-  V  T'lO  i)'htuni  <^« 

***niSo  tli«««  t«*'*  ""^  K'""  i^"''^ 
[,,l|e  run.    The  laiier  hijure,  h'lwerrr,  haa  lieen  ooitted  in  tho  cat*  ol 
^T*^  6rat  (lAy'e        btnause  it  waa  impoaNUie  t«  aanrliiD  bow  muclt  the 

*  I      jp,  cuutnined  on  itartiDg  out.  Rffnrto  were  madn  to  obtain  a  reeord 
'^  tho  current  output  duiing  llio  run,  tut  the  rnulta  wpre  coiuidered 

^ii_i^le  and  have  consequently  been  diaregnnUid. 

|I       doubt  of  value  in  an  electricnSty  t!n>eii  nr  tliat  i  lls' fd  -hould 
„f  reduction  on  heavy  gradi^"  1..  iv;  t    i-  li-ve  -in!  1  itery  im 
*•  p.kuibl«  from  )*rge  '-verload".    Klforta  were  tuitile  Juiiiin  the 

"^"i  t  o  ^iiiit  riabl  tk*  eurrenta  tai^en  by  tho  difbrent  cara  <>ii  oettain 
**ade»     ii"':b  ohwrtatlona  are  only  tif  valoa  if  tha  cone«p.juding  apeed* 


U  to  do  tlut  the  current  mulinga  hare 


-T»tP  liiitteriea  «"rd  were  of  different  types.    Tliat  ilriving 


«ar 

re 


1  «a 


Tniu-ka^'tV''"'-', 


IM  na|»et9,  the  linMrequirad  to  charge  being 
Tbia  i*  a  nature  of  ini|><innn>«.  On  the  othrr  hao-l, 
00  opi»'rtiJiiily  ui  iiiccrlaiiiins  what  1><mi  tlw^iic  nr  any 


the  J'^'^l^'jiiiw  duriflg"  an  interval  betwetii  cliarniuR  and  dincliaVL'tO; 


rcin  waln  werorcudere-l  neoeaaary  by  the  exteuiw  currento 


_u  tl,e  iiill-.  '«><'  miK'ht  no  doubi  have  be<  pi  avoUlrd  Ir 


V  .\  b«tli 


njaL«iu 


ot  cPiilrMl.    ITie  itiT#ttgv«u<.ula  (or  v<>«piiog  up  llic  weie 


SltUrk  Ckir  TriaU.    Vkitttkurtl,  SofcmtKr  6,  1900. 


Vih  of  Mr. 


11    I  U 


u 


No.  of  paaaaogera  carried 
Weight  of  car  iitdudio); 

Ttitto     liattery  In  Iba."  

Itiiti'i » t!ii;li I  iif  battery  to liiiil  weight 

\orui.kl  vaitaife  ..  

Tuitiliif't  rim,  mllea   «p  ,m»  ' 

Av»ra)^>  apeeil.  milea  per  bour  ...... 

Open  cirL-ui  vu'.'  -.,  bc/inmng   

1  III- 1  n  eiiil  of  nin  ...... 

Tueaday  niRhi  a  cbarice,  unilii   

Wt'l'\0'l<k»' »  run,  milea  

Average  «|ieed,  milaa  per  hour   

I>itto  up  Kn<N  kholt,ditl«b  ' 
<.>i>eo  circuit  volt«,  be^nning  ' 

Pit*"  endofnia.„„. 
Unite  [KT  n.V.r  run.  laaojjm  fH- 

rioua  uigbt «  charge   „. 

Wednesday  night'*  cfaHgi^  Boila  ..■  ■ 

jTAunK/ujf'f  rui<  Bulaa   

Arcia^  i<|>eod.  milea  [>er  hour  ......  I 

0[«D  circuit  volta,  beginning   < 

Ditto         end  of  run   

L  hii  -  ]«r  niilo,  baaod  on  previ'  us 

night'*  charge  

Thund^  iqgbk'a  ebaisa,  unit*,...,.  I 

Frida^i  run,  lullea   

AveNga  a|iMiI,  milex  yfr  hiur  

Open  dranit  mtlu,  ln-KininiiL';   

tNlto  end  of  run  ...  .. 

I'uitn  per  mile,  bued  on  |ireriuu« 

night'*  cbatKO   ,.„... 

T  vjil  mite*Ke  for  four  run*   

A .  ei  jj^e  tiieed,  milea  pwhinr  { 

Il«*i  day**  ran,  railM  

Milaa  INT  OTUnlctr   
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*  Hall'bcMiBf  laantorilMlltWihaki 

KoapeadatewMwaer  18  milea    how  iranoaRntMd«r«nt«i«a. 


rxtreniely  bad  in  aome  of  the  care,  and  could  hardly  fail  to  cauae  traublo 
ou  II  lnn«(  run-  Heridea  tboMoanala  of  tbaceUaahofa  (atorad  tah*»r«nl 
•mall  failum  of  parte  wan  Bolidtiriiiiili  in  ftMiM  io  Ito  oilitllli  ban 

tho  ohaervers'  log  liooka. 

SmuftratUm. — Much  l..ad  been  expMted  from  I tf <pill1ftW.  irtwnlljl  IIm 
motors  act  aa  generat«n  in  de*eendiiig  a  hill  and  TOtaill  ctttrimt  into  thn 

battery.  The  cxpericm-e  tif  th  '  i.li>i'rv<'t-'-,  h^'-wi-ver.  wn*  iinanim<»in*ly  to 
the  effect  that  thifi  acii.'n  rrallv  aro  iuntoi  -.cry  litll.i  in  pi  wtioet 
CoB-idcrable  carreut»  were  mi  doubt  retumad,  but  for  such  »bort  intei-Tula 
of  time  that  the  mvIdk  oC  •aargr  wa*  pnctlcally  oil  .\n  indirect 
advanUKe  •<(  raeujieratiMi  laay  porhap*  ba  found  in  the  caac  of  thuae 
batteriea  which  tciul  !•>  b«coin(t  ]>otarii*«^.  In  mch  eiaaa a  rotntn  onrtaat 
no  doabt  hiu  a  bcoefn  jjii  elfcvt  in  tIf  (olariiui^  the  plataa. 

P'UXf'i'  r  4w<w»iw/n(ioii.-  Some  iif  tho  cnt-  wb».  |«  ran  were  capable  of 
c\rryiiif;  1  'ui  in-vn  cr-*,  or  three  with  IIh"  'Ii  ivvr  hut  -oi  No.  12  w»a  the 
only  onv  whic  h  iu  tu.Oly  did  »*o.  In  a  fvw  iunlaiioc  or  mure  of  the 
|i>f»'nKn«  bad  to  dianiwuit  «■  tlia  hiila. 

Cut/  nf  Anaa/ai;.— Ttia  rwt  vt  xmnSag,  m  lir  anrmt  la  oocoafuaJ, 
may  Iw  arrivisl  ni  <-y  r'f'-rciwe  10  tha  tabk^  wImm  tiM  auaA9  4(  lUlliM 
l«r  mile  run  i><  ^ivni  Tlie  pi4ae  paid  for  OKmit at dlBerent  ttatioDa 
vniat  fnxu  3d.  to  8d.  )ier  unit. 

Til*  JudRCa  ara  of  tha  opinion  that  the  wdght  of  the  reaiieclire  oar* 
■hould  not  be  credited  to  them  hi  forniiu»;  an  opioion  of  their  nierite,  and 
tl.ry  Vave  therefoi-e  not  ^'iven  any  fi^rea  almeitii;  the  unite  nf  clectriaal 
I  niTjy  used  f«r  ton  mile.  They  contitler  that  the  number  of  unite  pv 
mi''-  t  uii  ;«  ft  fiiffer  mtimate  of  thr  c»|'-i''iHiy  of  thi  >'nr.i,  -hv  ;!io  heavy 
bill  iiujj.lc  nppniiunity  'i:  •liD'.xin^:  wlm:  thi'.v  vliuM  'Ij  mi  lli^ 
rune  of  unlimited  ili4tiuice.  Tb<-  judgea  have,  however,  retrained  Irutn 
a'tamptiny  toc)a«  the  oar*  in  order  of  wtlSft  airi  have  dmlnu'd  their 
etforta  ta  atatjnir,  in  a  way  raaily  accffiilira  for  refeience,  tbc.actoal 
n' -c r^alion*  made  during  the  ItiaU,  bi-lievinK  that  thia  rourM)' would  be 
il  l  tiitwi  Mfrvicrable.  They  wifh,  ho»<i»er.  to  tail  atleiilion  totbecxcel- 
ienl  recnrd  miide  by  enr  N"  12.  Tltts  <  ir  wt-iKlied  only  1".;  cwt  ,  with 
7 cwt,  cif  battery,  nti-l  wluU-  rurrvinv-  ^i  jr  ;:<-r!«'Mi(i  mule  u  iii^ii  u'.<jTai^o 
■|<e«l  on  all  the  triaia  and  ihn  in^beti,  iniuwcndlng  Rixickbolt  tldl. 

Vr.  rijin  frrrK-| ^mirca.— The  jud|i«K  wlah  to  plaoa  OB  Necvd 
tlii'ir  tl niiki  for  the  Talaablir  rerrSer*  of  Mr.  Llewellyn  Piaatn  and  hla 
i»5:iiT.  Mr.  Freeoe  and  hia  aa«i»t»n^jt  nnt  nuly  oi'U'.: '  '.hi'  i  iV.^  nrrangamenta 
f<:r  1 '  .I •nil ii(S  current  HUpplii^d  t"  - 1^'  v.kn  ius  cm^.  but  j  rrjMir^i  front  the 
record*  taken  at  ( 'hialehurtt  curve-iluu-U  and  tauuiaUid  matter,  oopie*  of 
wUah  w*  furwardol  to  every  mtmlier  «f  the  jui^cd'  committee  befo<« 
thsir  maating.  Th<>  work,  whkh  Im»  been  very  cunaiderable,  lum  been 
excellently  carried  out. 

Mr.  l/anniug.—TUt  engineer  of  the  Cbi»leliur»t  elcctiic  lii;ht  atation, 
-Mr.  Shake«]icare  Hanuiuv  "  i-  In  I.  fatitablo  in  ln«  effort"  to  (irovlilir  ..ttii 
faitory  char»:iiit;  arrange i:ifiu,  .>:iJ  iparcd  nopuiii"  n-  t.i  s^n-  jft.^,.  lu  i  i-.lt-. 
to  <^uiiur«  eflicitDcy.   The  judgn  I'ouiiiiiltea  heic  record  llieir  tlianlf  to 
Mm. 

77i<  //u/ior.rry  otMrm-K.— TliL-  juiIko'  eonnfttat!  alt*  llMtik  tha gmtln* 

men  i>ho  H<'te<l  H..  i.l'^rrvcr*.    Thrir  tank  iva-.  neillier  llglll  UOT  flaMMit, 
ru'iuirini,-.     ii  did.  ciui.iant  attaniion  iind  fntiucnt  ncnrda  th 
J'miucyn  a>«.l«  duting  far  frr-ui  pkoMiut  wcotlitr. 

0  'A 
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Mr.  Htnty  Efhnonilii  vim  ^noi  mmtf/li  to  1«iul  tn*  6-h«tM  «r  for  llw 

puTjiow**  of  iwl^Ttif^ri  nf  m:tp«. 

Mr.  Hanum'.iili  liivllv  :.r.t  di-  6. hoi--  .-.ii  i.  i'  the  purpoM  «f  tbo 
cx*iiiin«tion  of  lh«  r<i*di  *ei««ted  lor  liie  elrctric  trial*. 

Tlic  rrport  ia  sipoed— C.  V.  Hots,  ('.  A.  Cari  s  W  iijon.  Hi  om  Er.^t 
UAiUiUosi,  II.     I..  HoLDUc.  W.  H.  TiiiECC,  Damu  SaU'Jiuke.  Ut.,  James 

SmaMIMia,  AUX.  r.  TRrTTK*. 

Til**  rni-Tf  Tf  f.  iii.l  !■)  .K:,  /^  wrrp  :  — 

1.  Tlir  I  riti  I,  mi  l  l  iT<  ii;ri  K '«vUii.'«l  V«liicl«  I'o.'i  "  I'nwrrful  "  :  A 
Krii  Ri-r  tar  l"r  two  i<>»Kon?,  Willi  Ix«coll  battmes,  tj|«  30  K.l-  60  ceUn, 
•ri'i  I'nitel'Viiuy  uiotor. 

11.  A  uniikr  r*r,  but  with  1  (our  polo  ateloMd  MliM  motor. 

12.  A  "  Still "  car  the  Canuliati  Kleclric  Hi>tor  Ca  for  four  llHrtunn, 
with  "  Ideal  "  battery  aa<i  Hiill  Muinr  ('u.'a  moUir. 

13.  TI  L'  EIi'L'li  .rut  ''n.lci iuLirim' car  (cr  thn  ii  ■ !  mr  panOMi  Oith 

We  have  alrewljr  Fublulitil  dcecripUMM  of  all  tbcu. 


CORRESPONDENCE. 

CAPACITY  IN  ALTERNATE  CURREXT  WOBKING. 

TO  THB  EDITOtt  OF  THE  ELBCTBICIAN. 

Sib  ;  In  the  tcst-i  inaJc  at  Silvertown  ami  Picscol  ou 
dielectric  losstH,  iti.nti'ail  of  armnpn;?  all  th-i'  druius  of  cable 
inerelj  in  series,  wo  tnppinl  ibv  itiiicr  and  ontfr  condactors  at 
several  pointp  al  ti^-  tli  ■  length  bo  as  to  reduce  tho  copper  loes 
in  tho  cabi-  to  :<  iie>^!igiblij  mnooot^ and  fllttS  get  •  mon CKMt 
valno  of  the  hy.sti  rt  ms  lo.'?,?. 

in  k.  ting  ilio  laid  cttl  le  uf  the  County  of  liondon  Company 
on  Thursday,  the  14  th  inst.,  it  wu,  of  coarse,  impossiblo  to 
reduce  the  copper  loas  in  the  way  mentioned  above,  and  the 
number  given  by  dm  «t  tbo  meeting  of  tho  luntitution  of 
Electrical  Enj^inecra  ior  tbc  power  factor  of  that  cable— vi;-., 
0-033— ioelndied  the  eoppu  loss.  Making,  bowever,  the 
wmemaj  tomMa^iai  toe  copper  losses  incaUe,  Indg,  and 
iiutmmeotB,  the  powev  ftetor  foor  dieketne  hyiteietie  aloiie  is, 
J  find,  tedaeed  to  w  liyw  •  TBlm  M  OiM,  %  anmbar  in  close 
kHproximttioii  to  the  O-0B8  nhiah  ip»  obtaioed  *(  Silvertown 
on  FAnMxj  lat  on  laothef  long  Indlenihlier  eeUe.  - 
Yow%  Ao.,  T.  ICansR. 

XmhAvd,  Fek  19. 


LEGAL  INTELLiGENCE. 

Bailey  Qeorfa. 

At  tbt  UliMoe»t«f>.|iire  Awiw*  last  week.  .Me»»r..  S.  (;.  Ii»il«y  A  (  .. 
;i.t<l.1.  tDMi^wMM  ana  curlmn  mcrcbant*,  .Stmuil,  \V.  J.  <i«nrgc  l.t<l  , 
cf  UirmioKhiui  ami  l.iiniloo.  ftlecUicaJ  aix]  clietiiii-Ai  ajipimtu*  nwiiufac- 
t^rwjs  toi-  lO^OOO  L-arlxHw  at  50-.  |^  1,000,  »n  l  lOO.OOO  carbon*  »t  lit.  per 
l,OOI^oraUiniitW<'ly  (lamagfa  fur  an  allMad  l>»s«-h  of  contJact.  Ity  conwiit 
tna  OMewMlrba  by  tbo  jmlKe  Mr.  Ju«tl<'«  iMy  .  I'kiDtiB*  ilaiiiied 
tfiat  they  receiv-<a  a  vtrlxil  unlvr  f,>r  ilia  giu'df,  part  of  which  ofler  wiia 
•..vecutci].  For  the  dofeiice  it  win  cxHiti^ndMl  that  ii3  ord.r  wim  kItmi, 
alih^jugh  (lefenilants  did  agree  to  take  »  r|uantity  uf  a  certniu  catrbou,  the 
Vritv  uf  which  wiw  very  much  in  thfir  faTuur.  Tluy  a<lioill«l  rrcriviin5 
i^OOO  carbtiti^  but  mid  iliat  the  in  icc  agrwxl  uiMm  waa        iivi  SO*. 

TM.U  'DiiKMidbedid  u  jt  1 1  i  lk  ha  Boalil  makc4erni4Mrt*  IkU*  far  tbfl 
nnSaaiii-'-xlike  ways  of  |>luatilfi°  aerMiila.  *u  |«rK«  an  uid«r  m  tbs 
oue  uuw  ill  ih.puto  there  .hnuhl  have  li«<-n  an  «(tr»Mi«-iit  io  srititiK.  At 
the  same  time  he  .lid  lut  ihiuk  defeiulunln  hiul  |iai4)  ouffitirot  into  court 
(£47.  17a.  IW.).  Tlivy  .bnuM  Uk«  aa..t.lii  r  2.000  «i  Itodh  at  aO«.  per  1.000, 
OMkuig £60.  tie  fuuud  fur  defeudant*  im  the  inaio  M.<.ue  as  to  t  cuDtrai:!, 
f'"'"''''*  ""  '^reemf-Dt  to  uccefit  1,000  imrbi'iin 
•tMlipirl/IOO,»iil  :i  .  1.  ii.iii  i,>ur.  No  general  maU  of  Uta  Miiuu 
would  be  allo«(tL 


Bin  V.  Lei4oB  Oeimty  (toaoKU. 

Till*  ra»i!  cjinie  y<  <,yrri  Ju.iti,!-'  llmce  nud  PbDllmnrc  on  Hafurd.iy  ii.r 
r^<Tvr.l  jihlRiunit  ,,n  no  a|.|.Ml  by  j.UitnilT  ft..m  tbxtccinon  of  the  ni»i,-i,- 
Ualeat  <.'lL>rken«<-ll  ,;  I.nn.tun  i  l;>[i.>f  V  >vn,  who  i'<invi<te.|  him  under  mi 
inforiDatiu;)  iireffrrt.l  by  ibe  drfrnd,i»t  Lnuiicil  on  thooh-ii;-  -  unl  i  vfully 
axWndiD^'  »  prtij< tjiioii  bevoii.l  tho  g.jueral  liiin  of  buiNliii|;a  in  Seven 
Si»lira  road  and  UaBplilU.r»»>l,  IsliiiKtuu.  withi.ut  I  be  CooocilH  i«niii». 
►  ion,  ctntrary  to  M:«.73(8}of  tbe  I-oudou  Uuil.liiigi  Act.  1884.  Acpt-lUnt 
b.^d  eaterrd  int"  :iii  !iKrteiii.-iit  v,  Ith  an  iidvn  M'iii«  ii.-cnl  l.i  ler  .»  i.  ^.-iu,iii 
covfrini;  Ihcf'tuoi  Ijut  wiiH)uw,f  hio  premi-?i  l.,r  il.c  rrcciim  lif 
ail  <Iect4ic  advert i«ix>j;  aigii  at  a  jearly  rriitsl  <.f  i-20.  Tlirel<-.  triL  a-lver- 
tiaeamit  Mgn  WM  fm  up  aod  cvno«ctcd  i.,  a  wo.jd<  n  c.ne  with  *  ^.-l^'ta 
fnmt,  tM  MM  Mngaltwhcil  III  tbe  aaUrual  wai; the  jjiiau.^.-  by  u,  i. 
OrarMla,  a  «|Mt«  i*f  Aim.  iol<r««iiii>K  b»t««en  the  Udc  of  the  caa*  and  the 


wan,  and  a  portion  of  the  appamliM  wui  kiiii;  tlie  niga  being  witliin  the 
nv.tT!  Mti  tlir  fir»t  floor.  Tlie  nign  uieaaurod  10ft.  6in.  in  height  by  7ft.  iu 
Wrrii-:!tlL  ilimI,  including  the  iron  bracketn,  proje«.'ted  16iti.  beyonct  ilie 
enlcriwl  wall  of  the  j«x:miw;».  ITie  corner  of  the  uliop  fmot,  which  wan 
below  iho  oign,  projoctfd  20ii<.  beyond  tho  oxterniil  wall  "f  the  pretDi«ci', 
ao  tlial  the  sign  projected  4in.  Ie«>  than  tbe  exii-ting  projection  .d  the  cniice. 
The  dgn  did  not  prnject  over  tite  highway.  In  Match.  1900,  »  lyiur^ 
waa  MTfcd  on  tlie  appelltul  i-e'iuii  ing  him  t..  comply  with  ihc  law  .  and 
charj^  coinplainci  it  « 'ui  tli»  fotlr^ine:  May  17,  tbe  o|fein.e 
having  )«•' I  iL  wu.  Hll'"„-t  L  L- :i:iu.."..  !  .lu  uT  ,i  -  J'.  L\  .  19,  1899.  the  (?ale 
MO  which  it  will  brought  lu  thv  nUvMiim  n(  tlie  Council.    Tbe  itiagtalrate 

fooiui,  an  a  fact,  tliak  tho  did  projeei  tayvad  tlia  gaomt  Baa  «r 
building*  in  ttw  atrMt*  aa  daAeed  by  tbe  «UMriBtMidlii||  anihlteot,  aad 

held  that  Ihc  otfem-o  wna  a  nontinuinK  affenoe.  ncuoe  llie  prcatnt  appeal. 

Their  Lordabips  now  hold  that  the  ►ign  did  not  conatilute  a  projci:- 
tion  within  th':  Tii^^ning  of  the  eeclioo.  and  further,  that  the  |>ra*e«iti'iD 
for  tlio  allcL-'  il  "FTi  vr«  waa  bari'ed  l>y  la|i«c  of  time  under  aeclioii  11  <i( 
the  Humuiary  Jmcs  il.-tioo  Act,  1848,  Tbo  oonvictinp  wai  thentore 
mened,  and  tbe  ik^piiivit  [kHMin.-ii  -he  a^i- .  f  ti,i;  appeal. 


MUNICIPAL*  FOREIGN  ft  GENERAL  NOTES. 
— ♦  

APPOn^TMENTS  VACANT  AND  FILLED. 

Lincoln  (Juipurdtiou  rc<|uirc  tin  engiueer  aod  manager  for  their 
electricity  wotk«.  Ad  advurti«eiiieut  cuatuins  further  particuhr>, 
and  iippriratinn*  mu»t  b«  lenl  lo  the  deputy  town  clerk  (Mr.  W.  T. 
I'age,  inn.),  .'i  and  6,  Kaiik-»trc«(,  Lincoln,  by  10  a.iii.  March  11. 

A  tbitr]  sliil't  engineer  k  re(iiiir«d  for  the  Stepoey  IVjroui^h  Cjuscil 
electricity  vorka.  Apniications  to  aiiginwr  (Mi.  W.  0.  P.  Tapper), 
87,  Oilnni'atrMt,  Loaoop,  S.  See  adTirtiwanat 

Woottridi  BotguBk  Cgnndl  laonne  •  ckrk  in  thtirelaotrieity 
dcinrtment  An  aaTeitiaement  gfrea  ■orae  additional  iDformatioii, 
and  fnrllicr  particulars  can  be  obtiined  from  tlie  borough  c!i»i-1riril 
cn^inetr  (Mr.  J.  b.  Mitclitdl),  Council  Oliicci,  Maxey-roi  I,  I'li.iu- 
►ri- 1 1  Appliculiuns  to  town  clerk  (Mr.  Artliiir  li,  Brycason),  Towa 
II  ill,  V,',iolwich,  by  noon  2Sth  inet. 

The  Council  of  the  Inatitution  of  Electrical  Kngineers  require  an 
aTcountaiit-ck-rk.  An  advertiaenient  give.^  further  particular^  ani 
applications  niui-t  be  sent  to  the  aecretary  (Mr.  W.  Q.  McMillan), 
28,  Vicloria-otrcct,  L-indon,  S.W.,  by  Marcli  9. 

.^n  <  tt.iidr'  niiui^et  uq<!  i-nii^inecr  i«  roqairad  far  a  latge  power 
dlKrtii>iiti,.:i  .V4tem  in  the  NoiUi  ui  Kn^laiul  mpplyiag thwa phnu 
liL;;li  iti!,>ii)U  current  SoctwivcilisfiiK'nt. 

A  III  itor  Inspector  U  wuiUmI  1>v  tin-  liradford  Corporation. 
App1icHtioi)>  tocily  electrical  engineer  ( Mr, ii.  A.  Chattock,  M.I.E.K,), 
1'iiwn  Hall,  liradford.    See  udvertiiteuient. 

MaiicheHter  Elci  tricily  cuiniiiillite  refjuirc  a  shift  engim^er.  An 
advcrli^-omcnt  gives  adJiiioiial  ]>:itticiil.ktH,aiid  uitidicatiimi,  ml  ii.  j  I 
to  chairiiian,  iiiuat  lie  d<'livpr>  d  ut  the  T.>wii  ll'ill,  M.incbi'»lur,  i>y 
March  I. 

A  firm  iif  ilvuaiuu  «ud  Euuiur  and  tleclric.il  tiiae  uiaki'rs  Tcmtire 
1  lir-'  r1:i--  iiiitn  lo  take  char^  of  the  electrical  department.  All 
advvrtiKcineiil  givt«  sotne  further  {larticulars,  and  replies  hare  to  ba 
sent  to  N.  T.  &,  EUetritim  oOlm. 

Tbe  Btitiah  Electric  Traction  Cj.  ate  prepared  to  adaiit  a  limiiji 
nniiilicr  of  i|ua]iGed  atiideuts  lu  pupils.    See  a  Ivertitcnient. 

The  directora  of  the  Ule  of  Thanel  Electric  TraiuwAya  oad  Li^'hl- 
ing  Ca  Mwiiia  aa  alectricstl  oogiaaar  to  take  charge  pf  tlieir  pemr 
siatloa  aad  eketric  liKhiing  btuiaaaa.  Apvliaitioiw  to  aeoalarjr, 
74,  Cheaptid«,  London,  E.a.  by  ncon  Fek  ST. 

Uath  Eiaelric  Lighting  oamnittw  MquiK  an  cleetrical  eagiiiMr. 
Applications  to  ehainiian,  9,  WoodHitrsot,  Itith,  by  XMh  in>t 

At  the  adjouriKd  nieeliug  of  the  Srini.bcAter  City  Council  on 
Wednesday  the  uppoiutnivol  nf  .Mr.  (!.  K.  Metz^'er.  city  idectrical 
cnjjini-cr  at  Hiith,  as  chief  cloctrical  i-iiKiiieer  t<>  tbe  Corporation,  at  a 
rftlary  of  JCHW  per  annuin,  Win  approved. 

Mr.  L.  !>  I*rict>,  engineer  uftheCentnil  L'>ndoaU»ilway,hu been 
ai>l>>intEd  <.bii  [  u ■-■  I ^UM eletttical  eagiawr at ilainlwmr  at  aaale.'y 
of  i'.ViO  ]ier  aniimn. 

Mr.  A.  l)a\  i^.  of  M.inch^sttT,  li*'*  been  appointed  electrical  el-rk 
of  work*  at  the  Winwick  A.sylum  of  the  Ltncaihire  AsylauH  IJ  i>r<l. 

-Mr.  T.  II.  r.  Aldri.'^c  hi.<  been  a[i|K>lnled  municipal  olcctriml 
ei'L' n.'cr  at  .Shan;5liai.  The  app'jiutm"rit  ve\',  ilv.-rti'w!  ii  Tit 
KUclricKin  for  Jan.  4. 

Ill  con^-iiuciuc  of  ihv  re«i-.'MHlion  of  Mr.  E.  W.  DnntoD,  Mr.  I'.  J. 
Walts  a<.<isUiiit  engisL.  i  r  iii  M  inclicster,  haa  been  appointed  borou,4h 
ileetrical  engineer  dt  Whiichavait  at  a  salary  «f  4,'iM)  pet  ana uw 
with  uu  adiliiiooal  ^30  fur  the  imtraetioa  of  piqiib  new  «^iag«l 

I  lie  worka. 

Mr.  Chailea  F.  I'arkiunon  ha*  been  elected,  out  of  .'lO  applicaula, 
to  the  pribiliou  of  bui'uh  electrical  eu^iaeei  at  Paisley  io  »accei>«ion 
|iO  Mr.  rntncii  Tetgiie,  who  NcenUy  migped. 
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Ktoidonr        *^«8»i**  •l.OOOlOW  wntli  eum  to  tlw  UHit3 


lociation  of  dhaintcn  of  Oommaice  — At  Uio  foithcoiniDg 
zeaolntiono,  will  be  aidNnittod ^ 

I  r^inK  JIJn  Mfijfhty'*  OoTerniutnt  to  complete  krraoKements  (.ir  elec- 
■oiiimuni  ali  >M  of  Ulf  liglithoUM'1  aiid  lif()>Ulil|M  ..f  lliv  I'eiltea 

uT  by 


t  rit  ill 
Kin, 


Ciiigriom  with  the  telegmph  ajateia  of  Hw  kiogiloui,  either  hr 
^irUMM  teWnpti^  ;  and,  id  lutdilion.  the  e»t«UiJitiinil  of  inv  n:ri  iiiKtit 
mKnal  •tationn  at  im|i<M-t»i>t  polnU  gn  Ura  cuaWn,  »aiih  at  the  Fwliiet  nail 
the  Smalla.~<:/Vo/>ujrr?  '>  .'  >/>,  ■'  'rrryOTi/ Qiawlcf.) 

Tliat  iinnMKliate  el!' ru  !^  'n-^dr  an4  aoHvvly  eontliueil  Mbta  dl  pMte  o( 
the  Kmpirc  h'lvo  liup-  ,if  i,  lcgr.i,plm'  pnmnrjnti-Rllou  with  ea=h  other  an 
wkH  B-t  vrith  the  UKil.ticr  tnuiitrv,  wiili.i.i:  »ii._h  finfiag  throagh  aav 

foretSQ  couutl-teu  or  ptiswMsioas.— i..NV.r  ■  i^' V  n:,,!  (l^ltArffl  iVtamltrr.) 

Thftt  ovory  rcAtoDabli*  luppirt  beRirer.  i.y  ih'-  iv- .cjiUi  i;i  t  i  tL.'  Imperial 
Telu^aph  ( 'oiniuittee  of  the  ilatttv  al  (.''xomon*  io  their  efforts  to  prtituflle 


Ibr  the  iHMiWlth  « ttoir  to 


'oiniuittee  of  the  ilatttv  al  ( : 
Inquiry  into  ibe  quratioiw  «(  MlPfnwMt 
dlObrent  partn  of  t)te  l''aipii%  md  thadlMKi 
tncr«a»e<I  <-ffii*I<>DC7  and  MOliaBiriB  ||w 
pur|>ii»eH  ;  iiiia  aim  into  tha  flMda 

That,  in  Ti«ir  of  Uw  ppmrioK  trjile  ..f  tht"  cmntry  with  the  <  ■  niiru  n-.  i 
Kuropa,  and  of  the  aetiTe  cmupetitinn  fur  laoh  trade,  the  (iuTrminent  be 
MrOBfEljr  UTlBBd  to  cstablbh  adilitiimal  and  liiipiMTed  t«lag««|ih  tn\  tak- 
*  o»Mm  between  Um  luitLvI  Kingilom  and  (he  C<3ntl)Milt.  nd  l<> 

wtgii    for  Hiorw  direct  *5rrs        (,i<j  |l|;h.ij.^:  ri:ro|iain  ccntret  of 

That,  cuii^iderin^  the  great  tocoOTcaienoe  caiuetl  l4>  the  gmierni  (wblic, 
and  oapiMlly  (O  MtmMtit*  1MB.  lif  Iriinw  at  MhfrapMc  coinmuni- 
cntiuu,  the  INiat  OffiM  li*  Otigld  to  omtbim  nortliwwd*  ttie  main  uixier- 
({round  c-abU-ii  now  U!<1  lictwccn  I>oDd<>ii  and  BInutogluuii.— (A'r//ii'>Hn;A 
tjifijixljrr.  ) 

That  t  il  tnei't  ffic  iir'  ^'tn  requireniriiti.  uf  (.r'i-ii>,  n  m  i-i-  i-i1ii  ;fTi(  tfir 

f^rftpltic  ivin  I  telep]  huLl-  ^'■r    j^e  b«twe«tl  the  &3illin<'i  ri.il  an  t  [luiiuf (I- ■".U  l  i 1 

Gvtitres  uf  th«  I  Suited  KioKdum  i^  imperativd^  wijournvj  \  aad  tluit  in 
MTtaiu  diitricta  the  uaefulaets  of  the  truck  tcle|>han«  ecnpica  i«  nmeh 
iiupairvil  by  itx  itiBd<-<|tuv7  to  meet  the  deinanda  macle  npon  it,  tod  thai,  if 
Jucroik-trtl  laciliti<i«  were  provided,  aiiil  the  delajn  at  prtMBt  aspwlMMKd 
ia  1)1  taiiitiig  cnmmuniailiuu  avoidnl,  tlie  mlume  of  t«li||]MIM 
would  be  iuimMl««ly  iacrei«;J.--(/.i<rr/i(w/  CtutmUr.) 

That  tli«  addraia  (not  «MeedinK  four  wnrdn)  thn  jjd  be  alluweil  frrc  uf 
chars*  Hritiah  and  onlunlal  teleKnnv,  and  tlut  telegraphic  cooiinu- 

j^lg^Qon  phouhl  be  exteode<l  tu  rural  duttrietit  where  practicable. — i'  U'olf- 
fia!d  Ch>tml-rr.) 

That  tlie  ■  I'-t  I'f  commcr mI  If-i-sruiiM  »i«l  rcRietratii '3  f«  fur  tflr 
grftplii''  •  "huuld  be  ri  In nl,  jad  that,  if  the  fund-  Al  tlif  i  il 

of  the  dciMU'tuMnit  are  uu£  otherwiac  KuOtcitut,  it  would  be  ex|jc'lient  tfl 
r«viiic  th«  existiog  arr*a|uiMit  with  ngiid  to  \'nm  mitatf/m,  wUebkl 
{irea«p  t  catAil  a  heavy  loa  to  tha  raramia.  [Cardiff  Chamttr.) 

1.  That  aeriooK  {i^ury  i«  inflicted  up»n  Itritiiih  and  colonial  iaduitr;  and 

'   '    ■  '  ■  '  patent  lair*.  2. 

>  patent  *m!y  (,tic- 

fumioti  if  'l«iuaQdcd  Ly  the  I'ateDt  Office,  ipecinicna  of  inj>D.iient« 
and  of  tho  i>at«ntod  artiala  auOaiiiit  to  qnaatilgr  for  tiia  purfiaie 
ot  ezpcritncot.  ('/)  That  araiy  |HttBntaa  lihaoM  mu-k  eaoh  artide 
^  aMh  PMakajta  io  which  the  artiL-le  t?  i  ivl"  up  «uid  aold  with  the 
word  "  patootad,"  togetlier  with  llie  (Uy  iiu  i  j  •  «  .f  i  ,  ■  ptU'nt ;  and  (.-)  if 
the  article  con*i«t«  of  i*  mixture  of  whicfi  a  jArt  only  patented  thii  firt 
•li.uild  fl*"*  b«  Ktated.  3.  That  pr>rLuon  «hould  be  tutde  for  Kmnriii- 
i.f  adilitiiMi,  free  of  cburja,  to  a  p»t«uti'e  for  iusiiruveiDeata  lu  hi« 
.W'itial  paten  ted  in  veatiom  oMtiaiUitioBal  |nt<nt«  to«K{ilMateiUtMiaaat  iy 
with  thoori^ioAl  patent.— (J»w«*«*>'<»aail«r.) 

ttljlyineiia  (Ireland).-  The  qaeation  of  lighting  his  Ltcn  under 
diactieaioa,  tmil  h*»  l"*""  decided  take  »  plebisciteaa  U>  whether 
electric  or  K<«  lighting  shall  be  adopted. 

A^i^  .  The  Electric  I.iglit  committeB  presented  a  rcpnr<  to  the 

Ctouncil'oaTaesday,  rccuiijii<:nJingtlieexj.tnii.tiiri>  ..I  dS  .ut  £  11.000 
additional  on  fjctentiirn  .f  tlie  eleeti  icily  works,  bat  ai  J4r.  G.  F. 
Metzaer.  ll«<^  <--:t.v  ,  le.  lr;ua  ejjgtnerr,  going  to  Meadwitof,  tlM 
r7.mtiTittee  with.irew  the  report  for  tho  praMmt. 

At  n  Rpccial  meeting  of  the  Slaottic  Ughliog  Work*  oonuniUee, 
'  Monday,  Mr-  ^-  I*'-  ^let/i^r  liaaM  in  hu  K'ignatlon  ai  city 
"uctrical  enijineur,  in  view  ul  hi«  appointment  at  Miinchralur.  The 

 Metx/cr  applied  for  pcrmiiseicn  to 

at  Mancht^ter,  and  the 
mntittce,  wliu«i  coDHraiumuug  uiui  on  his  appointmeot,  were  of 
^miniou  that  lie  could  n';'t  Inv  iln»n  hU  uiungeaant  aotil  lu« 
^'fcSsMor  bail  l>se"  insUllt-.l,  aikI  «  .-uh  i  :.i„niltie»  wi»«|ipellrte(i  to 
JrwTipe  for  the  appointmeut  »t  a  m<xet»,r. 

r'v^a.rae  of  Stealing  Telephone  Wire.— AttlieOkKuityorLanion 

«,«ifnf  on  Wedneaday,  l*lare  Mr.  W.  K.  M  Connell.  K.a,  RoWit 
>f  L.^ll  V  Dieuded  auilly  and  was  sentenced  to  *ix  munttiB'  hard  labour 
Connolly  pea. _  iJMOfd^  of  toleflume  win 


1.  Thllt  aw  loll*  liuury  i«  innicico  up»n  nniinn  an  i  coionu 
cotxia>«roa  ll»  oonaaqweoce  of  certtin  i^avc  dffrcU  in  our  pa 
f<()  Tliat  an  appliwint  nlvuld      entitled  to  in  '  ne  p 

luTontion.     1"  j'i'.''""^  wlii'-h  c^wisot  Ije  <lcF.ri<-ti  I.y  Jniwi 


riliKnation  was  accepUd,  but  Mr.  Metx/er  a 
Wv-e  at  once,  at  he  was  urgently  wanted 
'^n.ittcc  whiUt  coDflratulalang  ^ita  on  h 


J'-T]uapic<.'m"nt  with  lf« 

deelfieity  (iupj>ly  w«riu  i 


rti  Ooijigr  tit* 
bytlMOniuidl  en 


erectiim  I 

Tuesday. 

ItaTOBport  — The  foundaliiOB  ttOM  of  tha  electiieity  atation 
buildtogi  ma  IMjuHninf  (Thmnday)  hf  tto  najrcr,  Ut,  Haimu 
Uravta 

Dnndii*.— The  eogiBcer  of  the  waterworke  hM  ntaidtted  a  nppil 
to  the  Water  eommittee  «it  the  electrolyaisorths  water  mains.  The 

cniumittee  recently  gave  permision  to  the  city  eleetrlcat  eD},nneer 
(Mr.  Walter  II.  Ti'tteiuar)  to  connect  the  negative  bar  of  the  tram- 
way Bwitchboard  to  the  water  main  in  L'>chec-r<iad,  that  it  would 
not  be  necetsary  to  provide  earth-plates.  The  w*t«r  engineer 
reported  that  on  ioiiniry  lie  .vu^  of  opinion  that  •tni-h  eonnfctinn  wa^ 
detriinetitnl  to  the  water  ]!  Ill",  iti  l  udvi«cd  thai  tli;-  piuiiii-.-i.iii  he 
witMrewn.  Mi»  ejtfdaiiu-.l  llm'.  tlu' rMult  of  tin-  electric  oiinecli.m 
WO-.!  l  i  :-<ifri-ti  (hi;  li.i  i  ■■\'  tli:'  j  lilit.i  i:.f'  tiii  J>ii>ea  .'mil  u:3.i  t.ci  l'.uisp 
jjitliuji  lit  tlie  1>  Ti»e  cgujiuttUt  h.ivc  acwriuiKly  with  inwu 

the  permi  -inii. 

Danfennlioe.  —Electiic  iigbtiag  i«  to  ba  aikptcd ^  Cu-o^ratire 
BaMelr*^  "        *  "*  * 


elpk-streek  and  High<atNCI^  at  a 


SMiotv  a  ciHitral  premiaes  in 
coat  of  abutit  £4,450, 

East  Hiddlawx  Electricity  BUI.— A  ratepayei^  nceting  was 

li.-lil  ut  Sii .  ili^'ili-  lu^t  wcul,,  n'.  which  n  r>25olu'.:<>a  to  support  the 
cuur^^^  I'lVrtii  Ibf  hi-.li  iv'.  diiin:il  in  piiiKu^  with  the  neighbour- 
ing iiiusicipaiitie*  in  «ppiyiDt(  to  i',irliant>jut.  f.j.r  .i  bill  to  snnjily 
electric  current  for  all  piirpii!<e-<  in  the  district  w.is  upiirovcd.  Tin.' 
is  the  only  di-trict  out  of  the  (iTe  concenieil  wiiiTf  iiic  maUor  li.n 
not  been  left,  to  the  ultimitte  di-ci.iion  uf  a  p^iill  uf  the  ratetKtycrK. 

At  a  puUic  meeting  at  Eklmontoo,  a  re«jluiion  approTiti;;'  the  bill 
was  earned,  hut  tho  resnlt  of  the  poU  taken  it  Edmonton  wa«  declart-d 
last  wock,  when  the  fignrei  Wera  .^Itar  Ae hill  1,027,  against  l.aaT  ; 
ni  i:ori1r  sjiainst,  570.  About  SO  per  CCVl;  o(  the  ratepayers  took 
].art  in  the  poll. 

The  r«ault  of  the  poll  at  Kalii  li!  vtm  alto  declared  kst  ircek,  and 
-.v. 11  as  follows :— For  the  bill  I  ij.m,  .i-:iinst  ::,73i ;  hostile  majtnily 
l,i>13.    Herp  s^rsin  mi'v  abvjl  half  \':w  r,i!.'iuy*n  voted. 

At  T.ilt-;nhiiii  a  of  the  ratepiy.  i-i  w.i/-  to  have  been  taken thiii 
week,  but  owiog  to  Uie  resnlt  ot  tiie  poiiiogi  at  Edmonton  and 
Eniieid  tha  Counoil  have  abandoned  the  pull. 

The  Weed  Ureen  Caaocil  hai,  like  Soutbgate,  withdrawn  from 
the  prapaied  Joini  eleettiel^  nnderUkiag,  wbiah  baa  thaieiaio  been 
abandoned. 

Electric  Bailway  and  Ooinlhas  Oompetitton -At  tli.  lui:' 

yearly  meeting  »i(  the  L>iadaD  R>ad  Car  Co.,  on  Tuesdav,  the  chiur- 
niitn  (Mr.  J.  Hewird  MtNn)  ataied  tbudnriuig  the  early  months  of 
\Mi  they  became  aware  of  a  abrirtkage  in  tha  tfilllc  receipts  of  alt 
th«ir  cars  running  in  the  central  di'tncts  of  London.  Investigation 
showed  that,  owing  to  the  eonditi'>n  of  the  streelK,  through  the 
breaking  up  of  their  surface  for  telephones  ami  public  wonc*,  the 
main  thoroughfarcx  were  in  the  hands  of  contractor*.  This  condition 
nf  ihf  na(lw/iv<  hn  )  lifon  a  decided  adyantsge  to  the  Central  London 
Kiuwiiy,  «1hi:1i  li  4 1  ^  li-itd  by  llic  oiisnilias  c-smpanu..-'  law. 

Electric  Railways  in  Spaio.— conceasioa  hasl>ecu  granted  to 

lAiii  Kii^tiii-  <;i,i>.scL  f.>r  Li  ]w.Tii>d  of  9B  years  for  the  oonstniction 
and  »oi>. ini;  m  lui  i-li-i  Irik'  niilw.jy  from  Los  Moitemnii  dp  1a  Ifiiinia 
to  Pumtii  .ii'  Ii>.i  Kit-rro.-i.  rm  tlic  linu  <..;  r.iil'.i  .iy  fr.:tm  li^.  u  t.>  (>i-..|). 
The  ws'.er?  r.i  tlie  Kiver  I'iy.ire-i  ;ir._'  I.l.  by  iiiiltsed  lor  the  gefieralion 
ot  TTjwcr  fill  thin  line. 

Eiactric  Tramway  Accidents  in  Oerm&ny.  -  An  official 
iniiuiry  underuken  by  tlie  M:Disti:-r  of  I'libli.  Work*  and  the 
Minister  for  Uome  Alfairs  incjojiiii.^ri  .n  w  iih  the  iVliec  Autlioritiea 
aad  the  Berlin  tramways  coniji.inii^^,  w  ith  a  view  t  i  obviating  acci> 
dents  to  pattaogiiraaml  others  on  the  electric  ttamcars,  has  ouncluded, 
and  vc  gadmeHftd  that  it  ia  inttnded  to  iattodnee  new  bnkes  on 
the  can  and  to  catty  out  a  enka  of  esperimmU  with  dlffaient  typei 
of  brakes.  The  tramway  compan^r  has  Ijcen  re^iuested  to  femnnuto 
Buggestioiu  for  providing  llis  space  between  car  and  tndter  with  a 
i^eiy  contrivance  wtii.1i  would  render  it  impossible  for  the  pnaseng^r 
to  fall  between  the  m  .■.or  .  ar  and  the  trailer  car.  It  is  further  plO- 
pcMd  to  reduce  wniewhal  the  speed  of  the  ctis,  especially  on  curvM 
and  at  ctuaainga. 

Electric  Tramwaya  Bailwaya.— At  the  half  yearly  meeting 
of  the  (Jreat  Northern  Kiilway  Ca  on  Friday,  tin;  cb  nnniiu  (Right 
IToti.  W.  L.  .lackion,  M.P)Baid  thers  ha.J  beca  li  de.  reiwe  in  th" 
luiiiii.tr  of  pMSengers  la  V.u  ^diiro  and  Lincoltuihin.-,  t!...-  !  dling-oif 
m  the  iormer  county  (mainly  >u  Bradford  and  Halifax)  b«inj{  due  tu 
tha  aevane  eempetiiuii  nf  tlie  alaetito  tramwaya  afltaeting  the  ahon. 
diatanee  tralRe. 

FfuA— At  the  Sosaex  Winter  As&izce,  on  Tuesday,  Walter 
VemoB  SeoU  ani  Charles  Willis  surtendenst  to  answer  a  charL;.)  of 

iptofan^  the  Snub  Klec- 
amnutting  in 

».  w  WW  wiui  iiuKum  antrim  in  caitoin  booka  and 
papeiB  of  tha  eeatpaqr*  M  Anndal,  betwata  Sept  M,  ISH^aad 


Twnon  rwwu  ani  tjiaries  wiius  surr^aaenu 
unlawfully  (.inspiring  to  deiinnd  their  cmj 
trical  Engineering  Oa,  of  £1. and  dtihai 
all  to  £W,  and  with  maklut  (alM  antrie 
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JiB.a;lSOt.  PlIwMnplMaedwiigiiaiy.  (Thi cm* wu xqwrted 
foowltnwAir  Afl.  9\) 

Mr.  JnintsTOS,  ii**r«lAry,  «n(;(n«eriii!;  lUptriment  of  tbe  Bniiih  Company, 
nil)  Uiat  lut  ;«*r  Uie  campnnjr  were  execuliti);  «rurk  at  Aniodid  ( 'utlr, 
anrt  Scott  WM  liMintatit  rnini^<"^  in  rhnrir^^  tinct  WUlia  was  kadjng  haod, 
Willm  kfpt  a  book  with  tbe  i  un  i «  nf  il  .  unrLrn-n  in  il.  anil  each  work- 
tnun  k^it  a  l«nok.  On  Tufiday  in  rach  wwk  tbe  bxtki  were  comjiarej 
md  tb*  tioM  aliwto  idMli  «mk  Urom  then,  agnoil  by  «u:h  workman, 
voocfaed  KcMt,  and  lioniwdcd  tol^ondon,  wHmi  lh«v  were  ncruiiuiwtl, 
tl»e  pay  alif.  roml*  out.  ami  tbe  money  forwarded  to  Arundel.  Thf  :ist-u' 
of  W.  Fli't  lifr  ii  ti  r  ,  w«»  indudeMl  in  tbe  bookt  Mot  in  for  a  Sm.:  ['rn 
but  no  eucb  uurimmn  waa  employed  by  tbe  company  during  that  period. 
Tbe  total  of  Uie  wnges  crolileil  'to  tbi«  fvtuoa  wa*  £103.  4i.  M.  Mookt 
Itad  iMOt  tngif^A  on  tbe  work  at  Arumlel  Cutle  for  2^  ye*r«. 

Fof  fh«  ilefeoce,  Mr.  LiM  naid  bin  c-a«e  that  (here  wan  no  fraudulent 
IntMl.  Hecalle.1 

SroTT,  who  «u<l  Jiewae  nii  elrrjtrknl  engineer  nf  17  or  18yr«ni'  nUnilinit, 
und  was  cntnged  by  jwmcculop'  in  1898  tn  •iip<-rTl«n  tbe  «nrk  of  electri 
<»lly  lighting  AniDdel  Ca^lle.  11ie  coiuiultiog  augiuMr  of  tb*  Dak*  of 
MonloliHid  the  wpiriniidiog  coginaw  at  tfat  imwhh)  wqafewi— • 
pM*  Hta  ot  pliw  of  tiM  wiring,  and,  a«  it  wnld Iwva  bam  vwy  mpMNivv 
t'>  liaTv  gi<t  A  man  »pe«ia]ly  down  fn>m  London  for  tbe  purpaxe,  be 
apiiroacbed  a  man  named  UuMeJl.  who  wof  working  for  another  firm  at  tbe 
ftiirl  a^kP'l  him  *m  jTefare  tbenu    He  ;i;ri''<vl  t-  nii  the  ^^'H- 

'ii'-Li'li   lliifcl         was   [mi'-l  we»-..ly,  and   ibal   hi-*   Wi'.ar  fil.<juM  nijt  Aj^pr-.k: 

aa  haviti);  tunde  li.e  (ilann.  Ine  rewwn  fur  that  waa  ttuit  be  migbl  Iw 
Mcnaed  of  nrKlectitiR  hi*  own  worlb  AH«|tthar  ItoMell  prepared  abovt 
ISO  er  200  jiUnii  from  S<^t«mb«r,  1889,  t«  til*  tiM  «(  biv  fwHnna'il 

arre*t.  !n  r  ln  t.h.\'.  f^ii-wcll  n  name  «b«>u!«l  nf>^.  appear,  witnr««  <4if1  n-it 
■iiirmirii  I  hr  m:i.":ii  t<"  tilt?  compM^^'.  'ui  inilincTcetly  a"i  I  inii- 
tun*t«ly  adopted  the  method  of  putting  a  dummy  name  on  ihD 
tim«-»htet,  and  be  r«c<-i%'c<]  the  money  and  paid  it  to  Hu»<eU  weekly. 
Appraiimately  h*  paid  him  11130  or  £140,  which  about  £50  wm  by 
chequfK.  wbii-tt  wer»  IToduoed.  V'iti  li;id  not  received  a  penny  of  llie 
money,  but  wa».  in  fact,  ootof  porkiH  >  y  '.li-  arraDKCineut.  Had  tome  one 
be^  -Afit  f^ittn  T.  iiiilnn  to  firepetr^  tli*;  f  Im-       e-Mm.t^j^t  tl^e  co»t  wnuKl 

Ijii'i"   l*eil  i-3->J,     Ke  U|!  llir  tl^lL■^h«t^l  III  the 

wajr  in  whiob  they  were  iirefMnMl.  and  told  him  tie  would  take  ibe 

mfmSUUtf,  Wittl*  m  vu  wcriw  >  wmy  ni  tb*  mmuf,  OttdotilM 
•atettofr  l\m  numk  *ai  Itgiuw  in  the  Gsm  and  p«f -ilMtta.  bat  be  wm  not 

aware  that  that  wiia  forgery,  or  lliat  the  handwriting  wan  feignp.4.  It 
followed,  he  nuppoxecl,  timt  he  int«nde<l  t"  dcceire  the  cimpany. 

JoHx      Ii»  "i^CT;  oi>ntnM  tnr'«  bead  foroinaii  nf  at  AruO'lvl  C'vatle, 

<  III  i  ;iicc1  .v  .  tt  "  i\  '-ant  of  thearrangRmeni  u  i  i  ul  ich  he  i-reparod  tho 
j'lans,  tuiii  at  waa  paid  weekly.  11c  did  the  w<>rk  in  bis  ay^v  time, 
liat  did  not  wiab  bia  tmfUjw  to  knvw  thtt  Iw  wm  doioK  oltaar  work. 

Mr.  II.  A.  MiUDururKB,  rwidant  ahetriiiil  nifiaMr     Arandcl  Curt]*, 

WiLi  li,  111  .nnK.  r  lu  i  h'  julfie.  'rs^'l  liL-  I'liil  Itutaell  Vitriaaii  «uni>  on 
Soatt'a  t-tliaif,  K>metimv<i  morv  anil  aouietitne^  leaa  than  the  am<kunt  down 
lit  lb* abeet  aa  due  to  FleU:ber.  He  did  nut  co)iai<lBr  tliere  wai  any  fraud 
Ml  Om  oompany  in  tbe  arrangement.  Ho  admitted  enteriog  another 
workman  lu  baving  watlwd  1^  bourn  for  every  hwr  hoacliially  w. >rke-l. 
That  wan  '(y  Sedt'a  in«Crurti<>n«,  and  waa  done  li«c»n»e  tbi-  man  waotcl 
ICd,  an  Imir.  and  the  o!U»r  men  imly  reiwiTwt  8d.  Ho  »a»  pat  iloWD  ill 
the  (iiif^i  III  R<<  ,  iiiiil  ih-  r^itnt  time  attoned  iiitdeup  tbe  difreiDMMb  SoMt 
lull!  bitn  the  firm  knew  about  bia  arrangement  with  ttiminli. 

Mr.  iMU,  ia  bii  addrta  to  Um  jury,  •dndttod  m  bih«|{  ol  Seett  Mi 
rvajNoailiiiily  for  the  entries,  but  urged  that  ilicy  mr*  bm  mtde  w!A  the 
b-ant  intention  to  defraud,  but  in  all  gooil  faith  nitil  hi  tbe  I'CiL  IntermtK 
of  hi*  employera.    Scott  to.ik  full  r»«i«Ufilbili(y  for  Willi-.'^  aclim. 

Mr.  I!o\.tu.,  for  Willi*,  aubtuitted  Uter*  <mm  ao«vid*oo«  toaupport  Ute 
charge  wlkich  b.^d  been  nude  agaiuH  Ui  dimd  whole  wadlMt  Ind  bean 
i«tMnBlieniiible.  but  nit  feloui-ju«. 

Ur.  .1  uatice  I  'iliicxi^li.  puinml  out  that  the  £wt  thtit  DO  proAt  WM  made 
out  of  il  wi>uld  nut  tiegiiUre  an  alu-inpt  t->  d«fiiiaid.  If  MOlt'a  atonr  waa 
true  il  wa/>  dilBcull  !  >  underatainl  why  th  - <>,»mfxinj' wm  n"'  t -1 1  aix>ut 
il.  Tlierewaaii  (^reot  diflerenre  l>elwi!«!i  ;li  tvr  ;  i  um  <,  lu  r  i-.  va^ 
far  more  poicibU-  \Vdb«  thouKht  tii*  other  pi  i»jii«r  lutd  authority  tn  d  > 
(Wi  Uwn  i(  WM  to  «OBC*ii«  bow  8catt  haoialf  could  lta?e  thought  eo. 

Th*  jury  foutid  .Sooit  guilty  uid  Willia  not  guilty.  Tb.-  fan  *rnaii  Mill 
they  did  not  believe  the  wliole  of  the  money  wat  lunided  tu  Kiimell. 

I.elter»  twlifying  to  priwuer  fl  high  rbaract«r  frmii  llwr  Diik*  of  N.irfolk 
and  otiier  Kenllemen  were  put  in,  and  Mr.  Lane  urgwl  bi«  !,r«il»hip  to  d<  *l 
leniently  with  the  priroucr. 

Ili^  1/»H|>»H)|'  psKKxl  ^»  ten'enoe  of  nine  rofiMtlii   in;.!  i.-.-miPi  i. 

Grenada  (Wast  Indies).  The  te'.i-iilione  Bv^tem  <n  th:^  iHlin.i, 
which  IS  wholly  uiicoauecttu  with  liic  Poet  Uilice,  was  otiiinmlly 
MblUiabe'l  at  a  cost  of  £4,733  in  1^99.  Tbcra  are  now  aix  excKange.i 
and  106  milefi  of  tnink  linea  wiUt  164  connectioua.  Owing  to  the 
mooatiiDoiu  Mtun  of  tb*  calgnr  irinwniriMtfiti  bjr  kid  ia  difficult 
and  ilow,  tad  tits  tdopliaiw  u  fbod  ot  mat  admilagB  in  the 
coadaetof  buiaa«,  «im1  iHda  to  mviaff  inliiM^noiMQrABd  Mmw. 
tuBM  in  Nfei 

ailnrtir<— BlMtiis  eannt  wh  ■aDpUid  to  Wir«lc  eontnm  eri>  for 
tbe  Ant  tinw  m  imb  fiut.  Tha  pmVe  ate  utiq^  will  not  b«  in 
rcgtikr  IM  until  March  31,  but  ill  Ao  w»aM>*iw«-  tliv  m  lighted 
fram  7:30  p.m.  to  lo  p.m.  oa  Thnndign  and  Sundiiya^  and  from 
7:90  pim.  to  11  {Lin.  on  SaUuda^o. 

IMlasr.— The  aalaiy  oT  tlia  boi«iig|i  eleotrieal  engineer  (Mr.  C.  A. 
(>imll)liMbomiiMnaHd  flxmkfa^  that 
af  tin  cbMfamitiDt  (Ur.  W.  Adama)  froB  «1M  «o  £176  par  aanwn. 


HoniM7  (Middlesex).— At  tba  meetinR  on  Monday  of  the 
District  Council,  Mr.  Bart  (chainmn  of  the  Ekctric  Lighting  coia- 
Diittci-)  faid  they  were  reaniy  to  proceed  with  tlio  work  of  crvctiiw  the 
electricity  works,  bnt  had  not  vet  obtained  th<!  fanction  of  the  Local 

Onv.Tiiitieiit  IViard  for  the  Lorrow-inr  nf  tin?  n<?L-i  s^nTV  money*. 
A[>pli'  .u-.'in-  V  cniLslantlr  beinjj  r.'L  i  ivud  dit  tlie  snpjily  -if  electric 
cum  til  lr  ujui  unanimously  dociiled  to  forward  a  ttronuly-wotdnd 
reijiii  I  v>  the  l(  ard  for  its  daciaioB  OH  tha  Bultiaet  romnan 

sini.:lLl  ru  l  .-rmw  £80,000. 

Hove  ' 'II  .':^.'.t.ird!iv  I.i^t  Mr.  I'  luicillor  Cardcn  gave  a  public 
aiidre^  at  liie  Town  ilull  on  the  Dubjecl  of  cheap  electricity,  ita 
variotiB application*,  and  Iidw  il  <  in  lie  obtained.  Oonncillor  Cardea 
reviewed  the  progrcM  in  eleclrieal  .science  and  indii«try  <lanngtlie 
pust  10  year?,  and  Mpodally  referred  lo  the  works  carried  out  l.y 
llie  Brighton  CrrpoTBtioo.  atatin;.'  tliat  per  hert<l  of  popniation  the 
consniiiption  of  electric  current  wiw  greater  in  Bngbtnn  than  in  any 
otlier  town  in  KoRlninl.  The  total  ontpnt  was  only  exceeded  by 
Liveq)ool,  Munchwter,  and  Kiiiiiburgh.  After  the  firft  hoiii  * 
ftipply  of  citiTcnt,  which  supplied  at  7d.,  the  Brighton  users  of 
cltctric  current  could  barn  a  I'i  c.p.  lamp  for  Ui  hours  lor  M  ,  Bn<i  at 
this  price  electricity  wa-i  al'-iolutely  the  cb cape >t  form  of  illuminant. 
lid.  per  unit  wn>  chnr^ted  fur  street  lighting,  and  this  was  e<|uiralrnt 
1* gas  at  lOid.  per  l,t»00(i  l.\Bt  year  Ij  million  unit*  were  sold 
at  7d  and  -J^  million  unita  at  Id.  One  nser  of  current  for  uiolire 
power  oblaiMd  aunlr  at  an  arenwe  of  Itlfld.  |>er  unit,  another 
tor  Ud.,  aad  M  giB.  Meetiiufy  sappv  ***  popular  at  Brightoa 
tli  it  *(Iiey  had  now  to  boild  k  vav  ganaiatllig  atation  and  bad 
<<l  t-iiiKd  Parliamentary  poireiata  >|ictid  £400,000  on  these  works, 
He  believed  that  in  the  new  generating  station  plant  equivalent  to 
5,00*1  H  I',  would  be  erecte  I.  These  works  Ihcy  hoped  to  have  in 
ojxration  by  the  end  of  nc\?  vtar.  He  recommended  the  parchaw 
by  (he  Hove  Council  of  tin'  uudcrtaking  of  the  Hove  Electric 
Lighting  V^>.  (Ltd.)  and  th  it  a  supply  of  electric  current  should  h« 
taken  in  biilJi:  from  Ihe  Brighton  Corp  i-iiini,  wbu  could  supply 
Uteitt  10  per  cent,  cbeutcr  tb«n  Iher  could  aupply  iheiuMlToi.  A 
iUi«««ioii  fiiUaiMd,  aodTOmiMUlot  Oaidan  naairad  a  baattr  *ola  ef 
thaaboforliiaiiddMta, 

Hnddniflaild^The  profit  on  the  electricity  dcMrtncnt  for  tbe 
year  ended  Uee.  81  anouated  to  £110,  A«iiiuit  £3,88Sinthe  pmiooa 
year.  1 1)  moring  the  adoption  of  tlie  Eleetrieitgr  committee'e  report, 
at  tbe  Council  meeting  on  Wedocaday,  the  ehuman  (Aid.  Calmt) 
SAld  the  balance  wa<<  very  small,  hut  they  initst  be  thankful  that 
there  wa^  a  balance  on  the  right  side,  in  view  nf  the  great  a<lvanoeia 
the  price  of  coiL  Tbey  had  paid  £1,400  more  than  in  tbe  prerioua 
y<'%r  for  coal,  and  salaries  had  gone  up  from  £496  to£l,02li. 

.Tedborgh.— The  Council  hire  sealed  the  agnament  Vith  VHat* 
t'rni]i|>ton  1.^'  Co.  for  establishing  electricity  vow.  Heam  CkenptOil 
A  Co.  are  applying  for  a  prurisional  order. 

Kett«riB(. — The  Council  are  recommended  (o  purehiue  land  in 
the  Bocbiai^ai-nad  ae  a  aite  for  a  senefating  atatioii)  and  to  aagaie 
IW.  KeDMdyteiKeiMm  an  olettrie  lightliig  andrana  daitnwtor 
scheme. 

Leeds.  — A  special  ommitlee,  consisting  of  the  rliiirn.en  of  the 
standing  committee-",  has  been  instructed  to  cnniider,  ia  view  of 
the  e.xpi'n^e  and  inconvenience  cansed  by  pulling  np  streets  fur 
electric  and  gas  lighting,  &c.,  the  adviBibifity  of  providing  subwivs 
in  any  prj)cct«d  new  streeti  in  the  crowded  partaol'  the  city.  A  su^> 
comiiiitU'e  ts  lo  vi^it  various  cities  to  obtain  information  with  re^rd 
to  subways. 

Light  RailWAya.— The  Baard  of  Tnitle  hare,  after  incididcation, 
conSrmod  tbe  L^ng  Melf  jid  aad  Hadlci^  and  tha  ShaonaM  and 
District  Light  ItMlwav  ord an. 

The  Worc«iiter  and'Diatrie»  Light  RdlvjifB  Oder,  1901,  haa  ham 
siibiiiitted  to  the  Board  of  Tnilo  for  approv^aL  Objection  hgr 
March  12. 

Thu  Light  Kiitway  Comnii^iioncrs  inquired  at  Worcciter  on 
Monday  into  the  appli-a'tnti  of  the  Worcester  Tramways  Co.  (Ltd  >, 
for  iwwer  to  oohstru  l  li^,'ht  (electric^  railways  to  I'owick,  Easian  i-I 
C«niet«ry  and  .ShrubluU  .'juilion,  and  from  the  Bull  Hiiig,  St.  .lobn  a, 
to  Ueiiwick  .Stnlion.  ApDlicanla  were  roprcscnte-i  by  Jdr.  .Sydney 
Morite.  The  town  detk  (Mr.  SouUiaII)  said  the  Corporation  were, 
ii  poeaible,  a  little  bom  in  favour  of  the  linaa  than  tha  pnMMtani 
tliemietTea.  The  Oorpontion  had,  in  ihet,  nieaaitad  s  tofhe 
Comnii-ssioners  laat  year,  but  an  agreement  fiad  lieea  anivad  at  with 
the  company  in  re^.trd  to  the  con.'^tniclion  of  tin  Ifnaa,  Tha  Cor- 
poration would  supply  elei  trio  current  to  the  company  at  -^L  per 
unit  for  a  minintum  of  200,000  unitA,  and  this  minimum  would  b> 
paifi  for  by  the  company  whether  il  wa*  or  wa«  nit  r.»ii:ire<l  hv 
them,  so  that  it  was  to  their  interest  to  complete  tlie  Imci  in  iji-.u  kly 
as  possible.  The  <>immis«ionera  intimated  that  ihtsy  wuul<i 
recommend  tlic  Boar  I    t  i  r^i  Ic  Id  sanction  the  schcmOL 

An  eoquiiy  waa  hi:U  at  llalesawan,  on  Tuiseday,  into  the  appli- 
cation In  amdMwiia  the  construction  of  tedtljalaatriiij  niilm|a  in  tha 
diatilet  Thn  aanntlting  engineer  (Hr.  A.  P.  WllMit)aaid  tho  vhoia 
lai^thotthapniMiiaduwawouU  haahamt  10inilai,aadtliaov«i^ 
haaatfoliigrigratHniranUhaadoplid.  ThaptoliihlaenyitBleKpeiiii^ 
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d  iture  wmifd  V*  ahonl  I'ltKj.OOO.    OwLoe  f)  npptiBiUon  nne  of  the 
line",  t)ie  IJlniiu-irrnve  nv.iti",  w;w  witliilrawit. 

The  Blackpool  and  (SanUDf;  liKbt  milwmy  order  baa  been  innied 
by  the  Light  Railway  CommiMioners. 

lilverpool.—Tlifi  (ity  elocfricat  sugiiiMr  (Mr.  A.  HrfiPilcy 
IIoliiiup)  li;i?<  Mibmitteil  I'l  llic 'Wulch  committeo  tM^.%'o*tir>ii!!  to  the 
beat  iiiLMin  <jf  livoiding  rstalitica  iiuch  *»  tli«e  attcniliug  the  tl>Ttric 
•WlTf  disaster  of  the  -Itb  irwU  He  recotrmn-ini*  lb;i:  cnn.-tnlil.'S  who  ! 
may  be  required  to  retciie  peraons  from  tiie  tuitaaglomeiiit  at  lallea 
'Wirw  ahOMd  be  provided  with  rubber  giove*,  and  the  Tramways 
OOmutttM  «N  to  lie  »<ked  to  purchase  a  number  of  p*in,  and  to  keep 
•OHM  sk  each  police  or  fire  station,  when  lHatf  am  be  eatily  got  at  in 
CMM*  of  emei^ncy.  A  hooked  adek  or  a  IbMed  ne w«pap«r.  augge«t« 
Mr.  Holme*,  aleo  might  b«  aaed  in  the  event  of  rubW  glOTe*  not 
boiug  iniiuediately  availabte,  but  ui  umbrella  mutt  on  no  account  be 
utilised.  The  Watoli  rommiOce  have  derided  that  theteand  other 
suggeation!)  of  Mr  tlohiiLs  ahaU beeBbodledia*|{nn»l«derto  be 
ieaaed  t<>  tin-  jMj|:re  fon-t. 

Xhe  rtccduiitrt  of  tlif  electricity  •upply  ilepaitnient  for  the 
paat  year  give  lite  total  receipta  at  1'Hh,8M.  la.  bd.,  indudini; 
^£72,066.  Ida.  ad.  for  the  talc  of  current  for  private  lighting  and 
power,  £1,764.  3*.  8d.  for  »tr«ct  lighting,  and  £30,596.  ITs.  6d.  for 
eonent  supplied  to  the  electric  tramway*  depaitmeot.  Oeaetation 
•xpttwea  stand  for  £42,705,  coat  of  diitributioD  £^S89,  mnnageineDt 
expenaeH  £8,536,  and  rent,  ratets  and  taxea -£6,707.  After  meeting 
special  charges  (;Cl,055)  and  allowing  £H  for  b«<l  debtn,  £47,47rt 
wns  carricrl  to  not  rcvcDi:-i  TiiU'rc^t  fili4orhi-<l  £^11^.  :k  IM. 
ami   ainkitii^   f',;iiil  imUilun'iit  Kf.  liki.,  iinrl  the  bal.incc 

(£3,  tur>.  Wn.  IM.)  wiu  tniiitfcrrvd  to  renewal  fnnd.  The  total 
t-apitiil  expriulittue  nt  the  end  of  IMOamaoBlid to iCl/M8|^My an 
increaiK!  Lif  £-27s  rJ70  during  the  year.  , 

laiverpool  Tr&mway  Fatality  Th<:  in<pi  H  on  the  death*  of 
Thomas  iiaukey  and  Dwiii  Htiiv;li.>t<>ti.  from  the  electric  tramway 
accident  of  the  -ilh  inat.  wan  nsumoil  un  Wi-ilni-silay.  (The  openinj^ 
procecdioj^a  of  the  in<{uiry  were  reported  in  oar  hut  ium). 

The  deputy  t  d.  rk  (.Mr.  PllBCQ  miliiieil  that  !•  |>reTmit  ration 
telephone  iir  telegrstili  wires  cotning  iaeainet  the  Oarporation  tram- 
way wires,  guard  etrip  protaoton  wewaMlimd.  Tlie  tnewey  mite  on 
which  the  eccMaBt  happiMd  Ind  reeil*ed  Beani  ef  Trnde  aanetieo  only 
oti  J(*ii.  21. 

I'ulii'*-  f.iu-Htahlcn  uti-I  It  •FiRT.-iiiN,  J'lillce  iri«|nTlnr  llAHMoin),  and 

otli«r<>,  K^ve  particuUr*  <>t  ibe  iKiciilc^ut  uml  ut  (,))<■  iwa<Uli<niof  (he  atrceta 
at  the  tirar,  Ac 

JOHX  Mm'Hiu.,  mKTiager  of  a  vrioe  and  >plrlt  tionooea,  said  he  law 
BinglotoD  lyiiiK  1'?'  Ii'"  •'■'"P  <''>'■".  >hmV'.T\f  hnt  b»en  struck  ty 
Itehtninp,  wpnt  f'lr  n  h>ick<'i  .if  wut^r.  Wki  Ti  Ih'  n-tum^-d  onotlsei- no  u. 
w<««  trjuik;  t«  get  liw  wire«  from  Singleton's  IxkIj.  Tlwir  were  fliiihea 
coiiii  iig  <r'nn  th«  trolley  w■^f^  and  the  Buawtio  waa  with  SinjtteUm  aak<?d 
for  »  pnir  ft  rubber  gloves,  but  he  waa  usable  to  furnish  them.  I'ltimatelr 
SiDVleitmi  waa  get  frve,  but  natanUI  be  b»il  been  dRSal,  witom  consitlcred, 
f0||y  ]0  ntiautaF.  Ho  bad  h<t  n  rntaigcled  half  an  lunir.  It  waa  a  dark 
n{f(n'>  snow  waa  fidlioi!,  and  ■wHnt'f*  m-j!-!  tMl  nc-n  Oic  tmll.^  wir  Tfit 
atrip-K"*'^  I™""'*"'  ^^'^  '-rnllPv  ufit  nrirn'ni;  ivhen  lie  1  .''»<!<1. 

r>r.  Abki.e  depn»e<l  to  examining  tbr  iIcluwI  Sui^iecon.  Itiyor  muHa 
wnn  r-cttioi;  in  «'hra  he  wai  bieaght  tn  I  he  boajiiiaL  A  walrh  in  bla 
ijocket  waa  still  goioK.  CWnBinlhepicketwere<-OTiTe<l  with  akfndolblaek 
^gnatlt,  whii-h  ha  tbuui^ht  wtSdueto  the  forir.iilion  itf  lopprr^alt.  Aallfer 
^M&i  w—  not  nflucted.  He  mule  a  sluirt  riiimnutiDn  of  the  body  then, 
titid  iiMwIe  a  ]>o»t-rocrrtcm  <m  the  7tb.  The  clnthiqg  on  the  bo>iy  tvi«  wr', 
Thoeo  i>"«t  to  the  body  cthibilf.1  pale  bluish  diacnlnurati-ni.  coummI  by 
■tainn  of  Rulphato  of  copper.  Ha  found  numrrous  acars  oo  thi-  body, 
Tnere  w«r«  »  coiis><ler»ble  number  of  baros,  nml  the  mats  were  moxtly  du<! 
to  recent  burn'-  Tlic- 1  ouditionsof  the  orptans  sug)Kested  alcoholic  history-. 
\f  ,x  iif  miit'-h»f  in  ilw-'nioir^  j''^  kct  win  -amfffrl rti .    If?  pliuuLl 

Hill  WAS  ilui'  t  )  «liOtV. 

I'Kirr  a»i<i  th<-  Ixxiy  oi  Tn<>mas  lisnkey  waa  brouglit  Into  the 
-     lorialMit  On  Uw  light  iMa  of  Ifea  aaMU  ef  the 


A 

that 

lir.Hiiii"!  »"d  *»»  ^  ,  ,     

hunk  there  wu  a  fau^a  latch.  In  the  eentie  of  wbidi  the  iUn  mm  tore 
There  were       fii:iilar  pit<'h'"i  mnTs*  iS*  ypper  |K»rt  i)f  the 

iiiif  .Tti  u  ilin.  ■.  i.uiaTii  11.    Ju-t  sbf>\<' the  riglit 

■KW  »  '>"•■'•   '  »  "i"^         t**  t***  '>'•»>! 

ut  abrastoes.    There  were  a  number  of  marks  of 
lundiui;  iu  sixa  and  pwitiua  with  the 
tbeltagmand 

f,hiimb  av  it  ""^  PW"  "  WTO  .■M.I— it  of  death  WHS 

to  elojtri';  "bock-  , 
'p_Qf    X'\\  \.  Mid  li"  tlmuubt  It 
,  ^^1,.,  ituc  l«'  enhaustioii  cuoaauueut  aiwn  elixlriaatiuo,  banuwe  there 

<Wtn  ws    _  _  ^  ^        lailcted  hut  «MeiMui.l 


back  there  ' 
iatftCtMpM- 
^««a  of  the  l»(H  a  w 

anklo 
ther«  «••■' 


Z^Vrrchine  on  'be  cluibing  cnrreafondiug  w  sua  and  jmnt 
7^.  Aif.  on  ibe  b.Mly.   One  of  the  iieiide  boce  aawik  aeraaa  tl 
if  .tie  min  had  elaleiMd  a  heated  wire.  The  eaoi* 


ijuM  1,. 


i>i-:unt«  to  i«r  that 


The  cifeuMMaaea*  peewit  on  the  oeoMion 


WISH  SO    >ll"'«''  '"  T  ,  , 

MM««xlne''l'"'"''y  (»»>iUT»ble  t«  the  conductivity  of  rtcctricity— tbewet, 
^TuTeoiltaff  of  tbo  <vit«>.  »i"l  llie  "»lt  miiivl  witli  the  «an»  »n  tlio  street. 
M    w«»  t'f  opiin'Ti  that  drslb  was  due  (1 1  lu  ibe  larite  surface  of  contact 
J"  •  Y,y  efverat  loiN  of  wirero««d  the  body,  \2\  the  prolauged  contact, 
n  itilerroiltfut     r<^p«!atod  contact,  a«  the  victim  rolled nbnut,  (4  no..d 
I     liritv  of  deUdog and  skin  due  Co  the  wet.  aiul  (5)  ji^Test  iqcrsaw  of 

tivilV  «»f  "We  •»"• 

coxtaii'.  _  A„„m..  (hr,  *alt  t.-i  t,.  va-ih\  it  injiko  •snne 


The  f'lBONEn:  A»»nm- 


aifferenc*-. 
••jVirf.  I'AUI.:  V 


but  a  diSereiioe  whiob  would  blTo  been  counter* 

Theaalt 


bet'.er,  k\H  the  nhifk  wnruM  bo  more  severe  to  the  patient.  Assuming 
thkt  ttie  uit'ii  lu-til  ]>'rij  k).li>  to  lie  perfectly  still,  would,  be  BU|>paseil,  hare 
iiL-vXn  3k  gre&t  tlcul  ul  dilferenra,  beosuae  every  time  the  current  waa  bntkeo 
aud  >e-iaa>le  it  would  oanaa  a  aMit  hanaitaleheak.  ife  di<l  i»>t  preavaM 
tbey  cuubl  hare  Uiu  abaoletaly  atitt  bet  the  In  aeting  end  completing  of 
Uie  1  ircuit  It  «crinti«  matter  and  «  •nuree  «>(  incir»i«»M  frrnTr  injury. 
lU  /or  utort'.^  fullv_-\s ii.^  »i  -luiokly  afttt  H*:ik.?y'K  dnsLh  -xm  .\  tijjii  Ihffct  hi^ 
bad  died  (rora  aback,  or  that  the  muaclea  bad  bees  subjected  to  prolonged 
eabaoatien  la  a  ■•necal  mtf.  If  a  died  freai  fright  rigar  wmrtii 
woeld  occur  teatantaaeeaely.  la  the  eaee  of  aceideoli  oeeurring  hi  rajlar 
cin-umstanoea  the  only  thiog  pAraona  io  contact  with  the  wires  oould  do 
waa  to  gal  dear  of  the  wtrM  aa  quickly  ai  tjiey  coeld.  If  they  kept  their 
(wiris  rtwl,  und  inada  use  of  »ny  ilry  arti^li-^  of  rlr-it3ii'tig  tr.  ntuefi  the  wi*i*« 

hand.  Of  cnume  rubier  gl<>rea  couiii  am  ha  suppiic^U,  but  dr>  articltw  ui 
clotliing  oMtM.  Te  be*  their  beails  and  atrugtle  waa  the  worat  thing 
possible, 

T.  I>rv?t;'«,  Hvil  en?in»*er.  CTiVf^  I  h*-  rf.<i;U  i-(  h.^vAcitm  ivii.l  iiirii:«ttii>ri:< 
In-  luiij  iijR.Ji?  m;iu:lili>^  fhfi  a<'i  I'ti  jit.  'I  hr  "jMn  v.  hi^-c  I, hi*  win's  wrro 
allsKeti  to  tuive  faliea  a^-i^Mi  tbe  tiijUcy  wires  in  l^nndoo  rosii  «*s  "ni-  rl 
120yardaw  He  uudenUKid  that  an  average  apnn  wa«  80  yards.  I  run  u 
statubutl  iu  Pembroke-court  to  »  stan<)nrd  in  I*embri>ke-plac«  tlie  »puu  was 
over  1/90  yaids.  A  portion  of  lhi«  fell  down  on  the  date  «f  the  aoridenl. 
On  the  aliuitlard  there  were  98  wires,  Uf  these  47  fell  and  51  remained. 
H«^li.iit  ttfitt"!  tli^  wiir'w!;ifh  wiw  hanflcft  t'l  hiivi.Riirl  i:  Vihilc  iitn  t.DnAiii-i 
of  KjLSIIi.     Tbi;  1 '.'cci N.>.  18.  fi|Uul        .','.^1  "I  i\u  in  lv  in 

dinmeter.  Tbai  wnx  ibe  usual  sine.  Tin  t>reaking  strain  was 
suppoaid  te  be  MNh,  The  wtighi  of  one  wita  treai  ataadanl  to 
standard  te  the  Fwilirahe- piece  span  waald  he  Mlh  The  euudnram 
(■train  to  whw-b  tb*  wire  w»«riil  be  subjected  in  r>tretehiei;  into  prwition 
would  be  about  ."jCiIIi  ,  -  j  ilmt  un  rxtni  5ti-Aiu  1091b.  waa  ob\'iou-ly  intio 
duoed  before  the  wire  broke.  He  bad  ssrerlained  that  on  the  liate  iu 
quOMtioe  between  JiZileg.  and  33deg.  uf  frost  were  regiKtered  at  Btdatoo 
Obxorvatory,  and  the  wind  at  about  the  time  of  the  acirident  was  regiatereil 
at  20  miles  an  hour.  The  wtm>  in  winter  were  airetchoil  from  the  lower 
t«m)>arature.  Assuming  that  the  wires  were  i  nvcred  with  a  miiture  of 
if»  Rtid  snw  in  cipm!  |inriitin  :,  Xn  r.xi'jl  »  fan  r  of  lOOtb.  the  irire  and 
'  "jliMij  togetli' r  woul.i  Ikj  lijin.  tlHrk.  The  «irs  wan  that  which  it  wM 
customaiT  to  oae,  but  it  was  not  sufflirioot  to  itaod  «uch  coodilioae  aa  had 
heMdwerihid.  theipaiia  CWl-etwetiwwaliaeM  M«L  HaiNalBd 
to  the  ooocloaim  that  the  cnrraot  hi  thia  obm  muat  htre  eone  fnm 
Pembroke -pliu'e.  In  Lnndon-mad  tlie  trolleys  ha<l  no  guards  when  he 
Wis  there  two  days  after  the  oo  urroDce.  The  up-lino  bad  clips  on,  ai 
tluMigh  there  lini  V'Wti  p<ari1<  'Itvt-re  was  a  ^ap  o<  about  2iD.  between 
Uie  guards  »'  ili'  si>-t  vlii  t<>  th'  a*  LMleiit  in  rcmbroka-place  bappeoeil. 
He  Ibuucht  it  iKivk^l  lt.'  ilwt.  lite  goard  strips  should  extend  to  the 
bow  of  tlie  intulat<Fr.  It  was  possible  that  tugging  at  the  wires  might 
hiiTeinaiU.' tlie  Ksp  mentioned, ur  tlie  falling -if  the  telephone  wire  mii^thave 
.li.-i-.n-bed  tHnslif  Hculiu  j].!  niiy  it  ifn-  »  .Uffii  il.t  iniitfer  t"  fix  ".([..m.'  irmnli- 
\\  ith  live  y-a-imng  vA  \hv.  iTulley  uvl-i*  the  \sije  the  ^^^ril-i  were  .-.  i  i-  *li  .1 
easily  detai^boL  He  cwibi  nut  suggest  a  better  method  u<  lixing.  It  wui 
a  difficult  matter,  ^^inoe  thia  oocurreoi.'e  the  t-leuhooe  wires  hail  been 
gathertd  into  rabies  at  tbo  poiuta  in  l.iodoo  road  and  I'mils-oke-piaoa.  It 
seemed  to  him  that  the  Corporation  depended  upon  the  Iclepbooe  service, 
which,  becoming  dia<)rp.nia(<l,  prevented  their  oommunioatiiigwith  eertaio 
persons,  end  it  was  also  apparent  that  the  guards  and  driver^,  and 
apparently  policemen,  srere  not  familitr  with  the  mode  of  cutting  off  the 
current.  He  sug^ited  that  it  waa  adviiaUe  that  the  guards  and  driven 
of  the  can  and  the  poike  ahould  be  iattnielad  a«  to  tlie  proper  place  to 
out  off  the  current.  Of  count*,  ftoso  peraone  ehnaM  be  provided 
with  rubber  gloves,  am!,  in  virw  of  tlicre  yet  being  oT»;rb<>ad 
wires,  it  wss  advissble  tint  nipperw  'tmuld  I>e  provi'lcil.  In  such 
oooditionB  ea  previuled  oe  the  nigbt  of  the  accident  it  waa  almost 
eertain  that  some  wires  wjold  fsll.  He  did  not  know  that  the  wire 
was  t«»t«l  by  a  teaiiug  machine  before  delivery  waa  aooapted  by  the 
Tele|ibo«ie  C'oiiipauy.  Tbere  were  two  forma  uf  guard  availabM  for  trolley 
win >• — the  orerbes'J  wire  and  the  guard  strip,  ai  used  in  Liverpool  There 
KSi.  a  ctiiitruv  emy  s-  t<i  which  sraa  tlie  better  system.  The  objection  tu  a 
a'.i^;  gu.>:  1  wai  that  It  was  almiist  impoaalble  to  secure  it  to  the  trolley 
wire.  Tbs  teSepbutie  wires  aleo  unforuutat^  droppel  in  cails,  aod  eoileii 
mdiroeath  the  trolly  «in»  B«gii4ng  (M  jtHiM  wiNi  ha  thsa|(bt 
the  epiubo  gi-iisrally  waa  that  tee  uew  netal  iAe*  there  met  the 
Kieater  the  danger,  awing  to  tbo  additional  insiiUlity  of  tlx;  guard  wire 
Itself  falling  •>«  to  the  trolle}-.  Kteitig  that  tlia  t'-orporatioo  Iwd  decided 
to  have  the  ovfrbeiwl  system,  thi?  profici-  cotirw  w»4  to  Awty  with  -ill 
overhead  telepboBi;  wiru*.  I'nt  i  the  lV'lc|ihi'iji'  < '"tiii.ir.y  .  ■■jM  put  tl;i.-ii 
wires  undergruuod.  Lbvy  ^huuUi  e£tc^>e  ilit' lu  iu  Cij.U--:<.  llu  t.'ej;t-ved  ttie 
Tele|ihooo  Cominny  were  roiisiderably  liam|i>Ted  in  tbe!r  work  by  the 
didii'ultjr  they  hail  in  obtaining  way  leave. 

liy  Ml  Q(.  iLU*M  (for  the  reUtivex  of  tUo  JejcA^e!  ;  IVit  Jcai  li.l  v.-l 
think  tht'  "iHv^ke  front  tite  blue  lamiufact"! %  m  KeuipO.  u  itre«'.  woiiKi  h.^ 
ITejudiciikl  to  llie  life  uf  the  wiie,  or  tliat  tbe  tmukv  from  the  nulwsy 
cuttinu  would  be  injurious,  the  only  elenient  that  alight  aflbot  the  wires 
being  tlie  sulphur  in  the  Mnokv.  •  bi  tbe  nigbt  of  tbe  aeddeiit  half  a  gale 
was  bluwiUK. 

Hy  (lie  t'oKONElt  :  An  overbsiijrinj!  IrouKli-  ei-i:;i.iiig  the  trolley  wires 
on  three  «idw,  wouhl  certunty  prevent  fiilti  n  uin-  t  .  him,  the  tr  i^l'y 
wire  when  ihej-  coikil,  assuming  that  such  n  ti  j-.i:-:h  c.  ul  i 

By  Mr.  IjviLLi.Mi  :  It  tlie  Xeispbone  Cmnpany  wvr<>  unable  at  present 
to  put  their  whee  undergroiiad  er  in  cablaih  it  tMnUI  bo  an  adeantega  if 
th<^  incrrased  tbe  numlier  of  stantbrde,  fn  as  io  deemse  tbe  spane  ef 
wire.  1*  hn'l  l*.>n  rfi'Mt"  !  to  hiin  tttat  (ho  i-uttpti'  f->im  tbe  trolUy  sdre 
waa  ronvrye,!  i,,  thi-  :.-lt|.ilioni.'  hiie-  in  nuhdcrii^r"'  houses,  but  he  Iwd 
Mt  heard  of  mnch  harm  having  been  done,  or  that  aome  ol  the  boiei  bed 
faeM  eet  ea  tie  ill  eMMaemweb 
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Wiu.uu  I.AUB,  tniutra;  liumituu).  naiil  on  linrini;  uf  Live  auiiJcnt  be 
mat)'-  iii'r»ngFin<>nta  for  turnbig  off  Uk  ciirrent.  He  hiu)  hin  rubber  Klovea 
iiD(l  iiiAulatol  nipiien.  ami  imnie<li«(c1r  releaseil  three  men  who  w*ro 
•nUu^'i.t  ib  wire.  It  WW  unsnriiTK  "hi-srilv  iit  ihr  Ui.is.  't'lu>  li^ver 
WBi.'yi.  liien  a:  I  ive<l,  »ml  he  lUntO'i  it.  Ht  o:anij:fi;nvl  ic,  lu'.  lli- 
uje|iboite  wli«a  fnjia  all  the  tralley  wirr«,  liut.  fitidtag  it  a  lung  . '>i. 
diwiM  Md  wlmid  thro  Mhir  men.  Tliere  wm  •  lot  of  dun  n 
TiM  ftiurd4liljpkWkieh  ii  {ibw  widtli,  wm  in  ptifeet  ordw,  bat  ia  euttio^ 
thv  mirtk  It  «M  inpMibb  to  HMiid  dunigbv  it.  Sbmt  <w  Um  feUM 
«rtre>,  nod  tfaoM  ia  tb*  MMk  alMiVB  ap|MMt«A  •toul      diamttar  wiik 

Oic  know. 

WlIXUM  WaI.MI,  tnmw»;il   :ri!.|ifcl.  :  ,  »ni.l  Mh.-n   he  «»vr  IP  tlic 

•ouiticat  bad  bappeued  be  turned  oS  tlx-  lorrent  at  the  box  which 
tpmmi  tiM  cwiao»  at  Um  mhm  of  tka  aedAnk  Bad  iw  koown 
muMr  mere  to  go  at  Int  iw  eottld  Im**  out  elf  tlie  eumat  much 
•onner. 

Mr.  UattISsox  I  wbi)  appeared  for  theKalioiral  I  cleiih  uie  C.j  )  poioUd 
out  Um  the  electrK  eoerKT  whi<-h  caused  the  accidenl  nmx  nuppliMl  bs  l)ie 
OmontioB  wirai.  Mr.  I'irrce  <who  reprewiited  the  ( 'urporatiun  Yuui 
win  that  Iha  «'<irpomioa  had  llieir  traiui-  in  the  nireel  uiidrr  nUtgtorj- 
aiitboritj.  TIm-  aame  rcinart  applied  to  llie  TrlefiJiinie  Cam|«iif.  'I'lvat 
puticiilar  roule  i<l  imirw  1>»<I  l^n  running  for  only  two  or  three  w«<'k», 
w!iil«  thv  wire«  of  ihr  Telephooe  Company  ]uul  been  there  tw  two  or 
liirf  -  yMM.  He  hiijiei!  to  be  able  tothow  tli.U  the  «irw  h»fl  ni.t  l  in 
piiulUHi  for  a  longer  time  tlian  wan  c^niu-'lent  »itii  a  fair  laargia  of  •ifeCT. 
The  'rele|>hoae  ("ompaa^  waa  aulou*  to  ^ei  rid  of  ovarlwad  wumt  and  in 
(ict  all  the  maia  wiiwia  lii*erpool «««  anilnrKrouDd,  tha oiwlHid  wires 
iieing  dutriboiiw  wiraaL  l><iriiig  tte  hat  18  nontha  tbt  caapaBir  ba<l 
put  under KTottwillMtwaao  1,600  «ad  1.700  wirae  wUeb  liad  fanaedy  been 
overbead. 

Mr.  1>*}IB  HWCL.uii.  eiit'ineer  iii  .  hief  to  tiic  National  (  'i.ui|««.\.  wild 
tb*^  Uititi  fur  that  pulii>il«r  kiml  "f  w.irlk  pliijeph"r  bronxc  wire,  wliii  li 
wa«  nf  ihe  "luality  and  niiit<^rial  uiiiveivwlly  The  wire  man  ti-^leil 

InfoTf  Yf  inii  u^cd.  It  stmulil  lust  undei'.irdiuai y  •  ircuinxtani-e«  fur  ub..ul 
10  j*ftr»,  He  h,H.|  examinMl  the  wirr-  win  U  hitv  liiin;,-i.iL-  'i  i-i  the  pole* 
nfter  the  Bcci.li'nt  ibcy  h»<l  ii  i  i  ^  i  .i-  i;.  ■  -  mL.-.i  ;.iint-the 
iQiiulatur.  L'nder  tlie  cuodittoui  of  the  prei-cnt  cue,  biking  in(.>  Hccount 
Mtm  IbreakMUiw  and  aiatd,  it  tnaUered  Uttia  «bat  wiia  t«aa  init  up.  it 
would  liraUt.  ir  It  ilM  imt  tmak,  iha  pokbt  wuuM  m,  At  Um  tinw  i  be 
win'it  wm  put  up  thi!  tMiiiwava  were  m>t  running  ttltn^  and,  thcrefMrr, 
they  IiikI  no  ne.Tj.-iiy  lo  (^mtidi  r  prevjautmnt  in  thai  rrxpaet.  Thfj  ioten'te^l 
l«  i'untiiiue  j^ntting  their  «irrr.  i.ii  ItltukthI  c::i"il  thry  wrre  all  »<>  j.lti-oif 
It  wiiald  nil  d<mltt  mioiiniie  tb*  .I>[il-.t  m  1 1,.  «:i  t.i-:in,  if  thr -u.rdii  .1- 
weie  (>ut  neater  ttigctbei.  The  telegiWi  wlm  wereotiiMn.  Tbeywi<ul<i 
itMaMlnniiidtbetrollejrwiiw  aaamchai  tha  enopM-iriia  aia<l  br 
Ttiephoue  Compaay.  bae  woaM  be  Mar*  liiialjr  to  fiin  injory  if  tbqr  atrut  k 
any  person  in  the  aireel. 

Mr.  T.  Konn,  engineer <>r  the  Lirerpool  .littiii  •  i  NiliM  >.  Teleph-ne 
On,  produseil  an  iaauUtMr  U>  which  one  <if  tbi-  follvu  telephone  witen  h^d 
bafrtlariiad  itvaaiilperfatt  ootxiition.  like  w  ires  cmMingl'ewbroke. 
plaea,  were  erected  in  Se|tt«aiber.  1896,  and  ha<l  unilert;>>iie  llie  unual  te>t 
fiflfoie  tliey  were  envutl.  The  wire*  bad  broken  on  thv  ni(;lit  in  r|ueati<in 
•oiiiewhere  in  tlie  niiddb-  ..f  the  i-inui,  whicb  wa»  UKUally  tbi-  •triiii|{ir»i 
|kkr|,  It  »a«  till  opiniiiM  i>f  the  whole  electrical  profeecion  ''m  ilii  j  .r 
ticular  wire  ihm  the  bcit  for  the  purjuiee. 

AKTiit'ii  Kkxkip.i  II,  a  fomnaii  metur  in  ilie  t«iii|Mnj'e  «er>i<'r,  wtid  b« 
•eiieiinteoded  tha  |iitlinK  ihi  af'tiw  wiMb  and  tlia mrk  wia  done  in  a 
workmanlike  maimer.  Tba  inaniinK  of  Ibe  aceidmt  lia  wtotupall  the 
|iolea  anti  tbey  were  in  perfect  comlition  ax  well  a«  tbe  inMlbtiin.  Wii-ew 
hail  Iwen  broken  »t  various  leni,-ilis^lO,  20  and  cvtn  40 yard*  from  the 
ioi-uUtom.    Somi-  of  the  wir««  bad  beoonte  fii-i'<l, 

TniB  evblence  tlowd  tlie  prueeedinn-  im  Wedneinlay. 

At  yoterdu'a  'Tliuiaday:  pruoe«lini;ri  the  jur>-  gave  «  uimuLiuou- 
vaiedlat  Ibat  Otatli  wa>  OMiaed  from  nhock  coriwiucnt  upon  lie^wiin^ 
•ataag^lad  in  (nJafdmne  wtre*  iming  t«  th<Me  wire*  breaking  and  coming  in 
nmtact  with  the  irAnway  trolley  iriree,  tb«  jury  addeil  a  rider  that, 
^'i  I  I  '■<  <><  I  I'liij.  1  tlie  ovairrenoa  wan  doc  to  accidental  cauim,  limy 
ion«iUi.  ,1  ai-ci.leul  niiiflitnot  luive  ha|ip«ned  if  the  telepluMte  al.tudard- 
biwl  not  lioen  "o  1*1  apurt." 

London  OoiUlty  OonaciL — AlTuenday  '^  nieeting  itwiuafjrvtd: — 
I  ha'  thf  "stimatea  for  £146,000  mid  £478,500  nubn>ilt«d  by  Uie  Finan  * 
vnminittc*  1«  approve! ;  thiil  tlin  ex|iendituie  be  autburteed  for  the  pur 
DOMM  of  rmxnBtrucliou  (or  rlectric  traction  of  the  CoUM<il'ii  tramwivjn 
bataaan  v*'  ^\'t'"iuiini'lrr-l<riilg»-rinil  and  I  pjier  Tooting- ruiul  ;  (6,  Ken- 
nui|tni*]Mrk  rand  ^kud  tlie  t«rininuii  at  ItlaL-kfrkri  road  ;  jr)  Su  Ocorge'a 
Cinna  and  the  tenninu*  in  Waterlin  r-'td.  of  niiau  not  cxreoling  Ibex- 
anioont*  re«pix'tiw!y  in  p.-,x  ri  .  f  1  i.i.;M.:i.'-  ..i  il  r  .  'w.iv  -iiUnju*,  anil 
(2)_lnie«,  niui  biiiery.  t;ri  .  :.u;ii^  y.Uut.  i  IIi-il-  ^l  ■  li  .  in<  .1  r  loipmenl. 

Tlie  PurlittOieDluy  c  nnnittrc.  rr-i'.Tii lucu  icil,  an  1  L!iu  fViinci! 
approveO,  (but  pctitiois.^  In-  .ijj'Ui.'  l  :hr  lollowii:^,'  railwuy 

nad  traniwiiy  liilla ;— Brompton  and  I'lwwiiUy  i  iiciw  (Exlcnaiou*)  l 
Ontml  London  ;  Ohnti^Mroia,  Eoatoa  nnd  Ilanipntend  (No.  1)  ; 
Cfaaiiag-croa^  KuaUm •aOBnmiwtMd (No.  2) ;  Ch«rioK-crae»,  Ham- 
Bttranith  and  Diatrict  Elcclrit  ;  City  and  Brixton  ;  Cilv  and  North- 
BMt  BubiicUan  Klectric  ;  City  und  .South  London  ;  falington  and 
Kmum  King^niid;  North-Bait  London;  FtecadilljrsBdl^i  Went 
ana  South  I/ioditii  jTOfldoB  ;nd4lM  Bttlqruidtiw  LondinUgited 
Tnuuwayt. 

London  Poat  Office  Telephona  SjrBtem-  In  th«  llouae  of 
Oommona  oo  TiHad^  Ur.  Asaton  Oiinlnrialii  ttMai  that  b»  wu.i 
not  in  «  poaitioD  to  uako  any  •tatannit  ct  pmantaa  t»  triian  tiw 
OovcrmiMnt  telqhm  ajateat  in  Londot  veold  ht  dMnpltttd, 


Uanafleld.— 1'he  Electric  Lighting  ooiuiuitt«e  bat  applied  to  tbe 
Baud  of  Trndo  for  an  asteoaioa  of  liae  lo  OMty  oat  tin  (omn  of 
the  Hani&ld  ptovtaional  oidor. 

Mertbyr.— The  electric  ttMtimf  lum  vill  bo  Board  of  Tmdi 

ii;^|»,cled  ou  !2tJi  proi. 

Municipal  Telephones.— In  tbe  uiiunt««  of  tbe  Hnddenfield 
i^iectriciu  oumiuiUce,  prtmoied  on  Wednesday,  appjAred  a  aeale  of 
ohM^  lor  the  e^ggiated  atttnieiMl  telepbooeenehuiM  For  an 
unlimited  aerrice  in  the  Haiddhliebl  telephona  uen  tne  cbwije  ia 
ti  bi>  £'?  lOi.  per  aiioum,  and  for  ea«h  a  lditi  inal  canneetion  £7  per 
.inn  ii  i.  Tbe  ineua)(e  rate  will  be  £i  Itvi.  p->r  anonm,  with  a  fea  of 
Id.  per  call  originated  by  the  «u1i!icnb>r.  Aid.  dd^'crt  atated  thtt 
what  hin  committee  ha*l  dnne  had  been  atiihoriacd  by  tbe  CounciL 
Kn  capita!  had  en  expended  nor  iitiVi  li?  rxpfinlod  until  the  C0D>- 
tii^;t'  o  c.i  l.u;n  ii  the  Councirs  oan  -ti  'ii  mi' I  aliLT  local  inquirv. 
Tbe  art»ogtmoaie  were  purely  prei;imaary,  betduse  tbey  cdilid  not 
tak  people  to  become  Mibscribera  until  they  had  fixed  a  taiilf,  am) 
tliii  was  all  tliey  were  coiumittcd  to.   The  iuinut«a  w«ie  adopti>d. 

In  onler  that  tbn  mapnyerx  of  Hrighton  may  tbonraably 
api>redate  botb  ei^ea  of  Un  ttletihone  juet^tion,  wUcb  atBtignon 
in  coming  to  1  h.r'  frniit  for  g«Deral  »eltlenii>nl;T  Mr.  .1.  ilnisen,  local 
manager  of  •-in-  N.itional  Telephone  Co  ,  Uiihrered  an  address  on 
"Municipal  Telephones  ''  befoip  tlie  niemiera  of  the  Regency  Warl 
Ratepayers'  Auaciation  !asl  week,  a  number  of  town  councillors 
being  present  It  may  be  mentioned  that  the  case  fjr  municipal 
tL-lcpliunca  wiu  placed  before  the  aasociatiua  at  its  lant  meeting  by 
Councillor  Uuckwull,  chairman  of  the  Corporation  Telephone  coin- 
ntittre.  Mr.  MadfTi-n  review  ,  il  ih,-  o.trly  history  of  the  telephone  in 
tliia  country,  ix-fcrring  eapecially  to  tlie  d««iaiou  of  the  courts  as  to 
the  rigbi-s  of  tbe  l>uatl■■lta^G«neMl  in  eonaMlion  witb  tbe  Iti^ 
Intone,  and  |M>iiitlDg  out  that  t^eM(  under  vhiobthiedcdiuntrai 
(riven  waa  piisted  long  prior  to  the  iaventiflo  ef  tbe  tdeipbaMh 
Mr.  Mail|..'en  inferring  that,  but  for  tlie  innnds  mwlebytbatawpboBft 
on  the  income  of  the  telegraph-s  no  auch  claim  would  have  been  made 
by  the  Pofltmaatf  r- QeneraL  The  10  per  cent,  royally  extracted  by 
the  I'oitOrtice  from  t!:?  fjr.-,--.  rrLiiip'.=.  -f  tctr-ph  irie  !icc:i«i:i-'  D»!rtriil!y 
came  in  for  fcvcro  Inn  >hii^' 

licaving  tbe  financial  part  of  tbe  qiioUon,  Mr-  Mulgrn  pr<i»eded  to  deal 
•Itb  Ibe  tedieical  faataraa  of  taiapbona  wafb-^ith  «ba  inveMkm  «f 
Mtltable  telapbooa  eiblci  to  maka  ondarKraand  woib  oraetSeaUe,  wUh 
the  diCRcullim  the  National  Company  had  exper!<^Dcr-d  from  that  <Ute  in 
obtuining  munii  ipt]  Minclioi  for  placipt;  tbnir  wire*  ii)id«rgr<><iiid  in  ^pite 
nf  tbr  gi-ncrally  expre<icd  view  that  lhi"»e  linci  iihouhl  g.>  untbrrgruuiKi. 
and,  tinally,  tlte  evolution  uf  the  idea  of  eitablutbing  muni('i|inl  tclepboiw 
exchange^.  Thi^  wat  followed  at  Itrightou.  Mr.  Madgen  |>>iDted  out,  by 
the  crtiitton  of  tlie  Telephoni.-  cuinmiktee,  amongat  wboac  dutiea  it  wan  to 
olitaii)  tbe  aanction  of  the  local  autlioritivi  furmini;  the  ana  ovemi  by  tbe 
I!rii.'hton  telephone  llwuce.  Tliia  area  L-oii-i  -.t.I  if  I  iV'titoii,  Move,  Sliiire- 
luuii,  Steyninf,  Hui'.tpierpoint,  llur^-eia  Hill,  '.u'  I:  n  ieaii.  Tlierewiu 
no  diificully  in  ubtainiiiK  ilie  c>Mi«nt  of  the  "Uialler  locil  autboritiet, 
hanama  nnder  the  nchetne  ihey  were  lo  Uvi»  cheap  telephone*  irtliely 
at  the  flail  and  proUtbly  at  the  ex|«niie  of  tba  Brii^bon  rat«|Mym  iM 
adjoiniiif;  diitricl  of  Huve  bod  given  itaCoiHMit  on  tlie  distinct  UDdTstand- 
inK  I  hat  llrighl»i  wou<d  not  be  allows  I  to  interfere  with  it»  •^trect^  •» 
th»l  Ibe  hrl^hlun  OorjKTtJition.  in  ihp  Hi»v»  distrii'l-  wm  exactly  in  the 
»Hi-ii*  ]H-..iii  in  Lbe  .\ationfil  Cirniiii-y,  ur  tu  jiul  ii  in  tbe  wi>nU  of  ail 
expert  who  bad  been  coa:>iilte<I,  "  Tne  exiateiKe  u(  tlte  independent 
borongb  of  Han  oenipllWHia  Um  working  of  the  ana  by  tha  llri(btae 
Cor  poratloo.- 

Mr.  M.^iKiK.v  proceeded  ;-  - 

Tbe  ex|N!rt  provided  two  <Ktimiit«,  uno  being  for  a  ayttam  of  1,240 
linefl,  or  aliotit  ihc  i  ./n  f  thr  N  if)  i-i.\l  r  ,in[.^ny'«!  iMWWint  »ty^?ejii,  *ni^ 
another  larg^T  hi  ili*-  fi niin  lir-  .-..^jiutU'd  it. at  ir  wimi.l  irjftL  — fm  1  'fl'lO 
«iiiiplet«  line*,  XIO.  lit*,  cm  h,  and  for  MKt  |>»rti*lly  completed  line*, 

eovh  "X'SS.MO.  The  tailfT  tiopiHxd  wniktd  (Miton  en«veieo»aK4&6a. 

{•er  annum  per  cichan^  line,  and  pre«uiniiij:  tlw  whole  of  fba  llnaatoba 
complotfd,  thma  item*  together  with  othera  would  bring  in  a  gnu*  rtvenitf 
of  £6,787.  From  thi»,  of  f<»unie.  muat  be  deducted  working  ex|ien-- .  whii  h 
iafter  reducing  everything  all  rnund  to  a  minimum)  w.>t  eatiniaud  at 
i'6.44l.  it.  lOd.  Thii  p«iitidt«  a  handaome  net  prolit  aviounliii)^  to 
UMb.  1(h.  2tl.  ora  little  more  than  1  jfcrccnt-oo  the  capital  outlay.  Thi« 
roporl,  whii'h  tbey  might  depend  wan  put  in  tbe  ino«t  favourable  light,  a'aaun- 
promi-ing  eaoU);h  in  all  couacieuce.and  pcaaibiy  tbe  Brighton  Telrpliunecom- 
milteemight  thinks,  i  Oiil  t-eiwrtaicoriliniily.  Thattbeymi«tiu«t<-dmanyof 
the  moat  iniportatii  lU-m.  ^'iveu  in  the  eatimated  expenditure  wai  certain, 
at  tbey  (^ueilioned  tbe  ex|i«rl'a  liKurtn.  I'be  quaatioaa  tu  baaetUad  were 
in  bin  u|nniou,  "  Would  the  CorponUion  ba  JaatiBadiapiadKiBK  tbtkr  ntat 
by  l^irruwiuK  i:2a.000  of  £4^000  to  enable  them  to  aiipply  1,00  dMa)i 
telephaii««  ' "  Till'  greut  nuijority  of  tax|ttyerH  did  not  want  a  l«l«|>l»ne. 
Thru  ihould  their  money  lie  put  out  to  t>rini<  in  a  Uttir  over  1  |KT<'ent  per 
ainiuin.  when  prolml  H  'lo-y  nonid  roiike  ?0  per  uf-nl.  wUh  it  in  llifir  own 
bugiiieaa  '  Thi-i  I  ].  ■•  .  ;  ■..  waa  prci«niM<i  ii  ull  in  n'  wtll.  He  would  like 
lu  rrmind  tht'io  that  .Manchester  Wiu  pronii^ed  t^liuip  telepboitea  at  a  sub- 
•cripUon  ranging frm £6  to £7,  tiw OiliaaatadetMt  i«r  line  being  ill.  Tbe 
firot  yi-ar'a  out  lay  amountad  lo  fiM.OQOt,  the  eu*t  per  Una  £31.  It'.  6d.  In 
two  yvart  mmi-  't-f  ^hrny  wiw  in  liiijuiilatioii.  The  plnnl  r  miirn^  €60,000. 
WB^  found  to  '.^  "ii  -y,  w "t  -[ilei»*,  anil  iin.-^leable.  Sir  'A'iiliA;ii  rrw^-M?,  in 
a  report  d.«Ti-d  Dec.  20,  1900.  t<i  a  body  "f  rortumoutb  nUft^m,  gave  an 
ontimatp  for  I'oi  t<>iiiauth  at  iM  per  (oh»>Tib<T.  |  Tkt  Jtorirtniaii,  Jan.  11| 
1901,  p.  420.)  Uovar  had  been  conaidmin^  the  queatin  of  aMlhipal 
talagbonai^  but  oamo  lo  iba  eouafauaoB,  after  ««ha«aU*e  omddinMton, 
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thttt  It  wtiuM  t*  n  Utah  if«eul»tl<iii  »ii<i  ]injlinti:y  wuiilil  Tint  p»x. 
K  -i  i'"'  ••'keu  lliB  Nili.iml  Tclij.-lnitir  r,.iji|iiiiiy  .ihuut  20  jmi-i  t.i 
•>l»»l«l  up  thctir  jirtxeut  ojralMa,  simI  thin  bjr  ooiwUnt  li»nl  work  and 
*«»«WOinBl»  eanvoMing  ;  yet  the  CdrimrMilw.  wHk  mteld  iMmMm  Md 
exp«nMa,  trere  Roing  to  «h<.<r  a  proBt  «i  tb*  Srrt  ywr'ii  working.  It  uuirt 
i>f»l  !>.•  f  , posed  that  abould  tl»e  munkifial  •/•bem  b»cfl«ie an  Ju.-couiplwhed 
liv-ft  ill,-  aijuiu^  would  retire  from  the  fttld.  There  would  bo  two 
M^p^mLti  *^-»teuia  in  iwtive  ci.nifietiliini,  or  at  lewt  aelire  nn  the  j)irt  nf  tljf> 
••••l^Il^'Vt  »"<l  th*y,  with  r.tii-.r  nii-u'-  ulvantaKea  uf  p\i«rli:tK<i-  m.il  beiui- 
to  ti>«>  ttelJ,  wnuli)  ui;il.iul.io;tl>-,  he  thouxlit,  lujie  limn  h<4>.l  llwir 
own.  1-  rom  a  aulweHher'*  poiot  of  view  lliere  were  very  gra>'e  ilI/<M)vaiiUKtii 
fa  two  cApBrkte  pyiArmr,  m  ilte  ex|>erieiice  <>f  tb<we  tuwua  where  two 
«y«tem?<  wens  in  o)»T»ti  n  [".iirtil  tn  the  ^lnr»!^rlly  nf  ,ul.-Lril*rri  being 
c«>nii<-i'<     1  t.  >  1  >it]. 

'l'h«  C'HAIKMAN  iinke.1  Mr.  M*<Jgeii  tb«  omI  i«r  wire  to  the  ooiupaiiv. 

Mr.  Mavom  t  tbm  eAi<  ial  figuti>«  fortiiaeainnMjr'* wInb  ia  Vtortmoaih, 
where  they  hmd  an  «iu!eri;rouii<l  ajttom.  waa£37  per  nuhteKbcr. 

Tlf  Ci'HAlRM.tK  Miid  < '<mii<-illnr  Kurkviell  haiUiifaniied  thMi  ttepreriaw 
\\  *-ek  tikat  wlioii  the  iiuinhor  of  sulxriWrH  to  the  municipal  tctei^boMa 
reai-ltfscl  600  thi-re  wouM  b« inKr-coniaimioatioa  between  thatimijateaM, 
nixl  t  hat  tlie  Natioonl  Ctmtpmf  wmM  Im  eowpilM  la  «pM  uf  IK  ^leoi 

to  tnuiiici]iAl  KuljMa-iberp. 

Mr.  Maikirn  /Mill  in  hli  u|Hn><iin  llw  ittlemeut  wai  aliioluteljr  iaeurrect. 
According  t»  hrv  rrndiiig  i>(  the  vt,  if  the  N'utiotial  C'oiQ]>auj  were  juketl 
by  the  CorpnratC'  n  f  n  yi:ch  j-ilT  rnmillllliiiiitifMi.  niill  thnr  iwiinttlj,  ihrn 
iliL-  i-uui[>iny  »iiiiM  l.i\r  the  priTihig*  ol  gittiag  Hi  Ugmot  Mtended 
beyouil  1911,  when  it  vxjmeil. 

<  'oundllor  Cahiikx  cbami>ione<i  Iht  bum^iiI  MiphBM  trihwWb  aad 
contetKlod  ttint  tnUDii.ipal  lelephnriet  would  In  mora  «a<init  than  UmmoI 
tlie  CuntlHUiy.  Ho  wan  conTincnl  telephoiiea  woolil  be  u«e<l  by  ali»(«t 
•very  tn-eujiicr  of  hou«cii  above  llie  rental  <■{  £A0  a  je«r.  An  retried 
£otcr-oomu»uni«ilion  between  Tari>nw  lowiw,  they  wouM  ti  >t  thsr^M  for 
tUio  aorvif'C  but  betr  the  c<»L*  thonuvltrj.  They  vtou  d  i.  rtili&te  by 
cluu'tfu>K  thuae  iu  oth<-i'  tnwD»  iiitnmuniuMling  with  iffi^hicis.  It  i  u-  )irii- 
poijj  to  •tlirt  with  a  rliante  "f  10-.  If  the  ecbeoM  di<i  ii>  *  uiy 
after  tltrM  yasn  they  wouhl  uiH]<>iit>(»dly  raiw  tlm  rentalx.  They  jii.t 
ihf  maximum  at  £7.  Tli«-  ( 'orp<nn?»i>n  wmild  have  n  perf"  ,  i  ighi  t  >  mi, 
into  Hove  with  nS'  iliwl  •.iin-s  if  Ml.jm  iii.tih  were  vainxi  Hi  tl^  ir  urii  i; 
untloTKrouod.  The  (Vrporatji'n  prufKwed  to  a«k  f or  £40,000,  m  ttiey  we^re 
voing  in  for  i>  lancer  wheoi''  tlwa  tliat  ortaiMl^  MOlHiplMadl 

<:ouncillor  lisvs  aaid  it  ap)>carcd  to  mm  that  tiM TibplMiM omDiDt'lpe 
were  Apeo<lii>K  >n<»u^y  on  t«l<  |>Iii'nfi  romluit*  without  the  miivtton  of  (he 
ciuiiL-il  or  of  the  Ixural  aorcniinciil  llr-ard. 

jvludgen  rcceivtd  a  hearty  vote  of  ILanks  for  his  addrem. 

Al»erd*<"*  Town  Council  wiU  be  invited  at  ila  next  iiieeiio^'  tu 
appoint  n  !>ppci«1  enmiiiittec  10  conaider  the  question  of  kying  111 
ptiom-  -wirfs  iiiiiit- T^roiitnl,  and  iiJ»o  aa  to  procaring  a  licence  for 
^cttabiisliirig  aad  woi  kiug  •  municipal  telephoue  exchange. 

Ifewcastlfl-On-Tyiie. — An  inquiry  will  b«  held  on  ToeedaT  into 
the  npplieation  of  the  Oorporatiou  to  borrow  £1(1,000  for  the  electric 

New  ITork  BieVated  Bailway.— TIm  Wcatingbouae  Cooipany, 
notify  that  it  ia  txpwtcd  the  oonveraion  of  the  K«w  York  EUyat  -  i 
Itailvvay  from  tttm  to  dectric  power  will  b«  tuufit^td  Ij  Juue 
^^j.  This  utiueitakitig  will  fomi  tit'  larg«»t  electrical  lyateni  of 
railway  working  in  the  world.  The  steam-driven  liai'  on  two  con- 
leciitive  days  last  )c«r  canwi!  I  "OO.OW  pa'^erpers  and  2W  traina 
fl2  080  €:ar»;  wcro  r«ii  ptr  In  nr.  The  t  lectrii-.il  syMKiii  nJ-.plivi 
^     '     •         8,000  n.r.  ihri-ij-phaae  Weslinghouf*  genetattjra  in  orn 


DOWorsUtion  BUj  i  lji.)^  ■  ncfgy  at  11,000  ^olta  thwngh  three  caMe* 
I  '^ov.  n  stei>-<3o«;s  tr^lll^lorllle^  atation*,  wh«ie  l,i*0Okw.  VViiiUoi^ 
rotnrv  converter  plant  will  Mttln  WUXUDt  ftoin  the  trans. 
,o,,-i-^  ut  3!'L»  volu  and  tleUmctOBtlBVim  mml  through  tingle- 
"  n  -  to  r  crtbl.-  to  the  tkW  Mil  «t «»  Tolto 

•PreasTire  of  Blectridty  Snpply.— In  reply  to  •  question  in  the 
"ommons  on  Monday,  Mr.  O.  Balfour  aaid  be  wrta  informed 
Jlou8«  «t  VJ2'".^  PI  5'„nT,l«  no  (I,td.)  dMirPd  to  rfiviK 


ilZrth^  ClielMft  Electricity  Supply  Co.  , 

^eir  standard  preeeure  from  100  volu  to  200  volt?,  .m.l  that  in  or  icr 


to  induce 


consni»era  to  take  current  at  the  higher  p 
that  after  July  1  next  coiuumctif  tiiking 


rtssiire,  they  li.i  1 
jjply  at  th 


r  irU,hether  the  company  were  enUIMd  to  chaise 

^,=ra  fluDulied  at  ditlewiiit  prHaam  vraa  a  legal  qaeUion  on 


j.re„  i  .i«nt  of  «1»  Boarf.  or  Tndck  to  giro  or 


had  no  power. 


taneiliaB  to  the 


^^vato  Bill  Legislation 

*i*  ^    i^.^rnnrntIon.  Hur 


It  haa  been  decided  that  the  Burton. 
fnt  Corporation,  Harrogate  Cortxnation,  Kingston-on-H(!l> 
on-ire"*  Muiich(Mter  sail  Liverpool  Klectric  Expreaa  lUiUviy, 
Cprporatitw,  ^^^i^^  mui  -Shellield  (kirporotioo  bills  are  to  Ik, 

in  Uie  noii5<  "t      rdr,  while  Derby  Corporation,  Derb\ 
iotioan     jsTottiDRhanuhire  Eleclri*  Power,  Uaaafidd  CorpoeatioD, 

l^iSSi  Electric  Power        wiU  «mm»m      tt»  Ba«.  of 


I  'ciog  sought.  The  aggr«cate  length  ie  over  1^  ailei^ 
ave  stiortjttiietkiilliiefc  The  told  aoit  of «  ~ 


The  City  uf  BirminKhim  Tramw.iy;i  Co.  haj  tlepoaiied  detailed 
e^timntca  of  the  coil  ul  the  proposed  elcilric   .\ tvosiona  for  which 

Function  is 
H)i>dc  up  ui  fiv 
ia  put  »t  £1  I  172. 

The  .Srarburuut^li  Electiir.  Tniniw.iys  l.'o.  i-atim.ite  the  coat  of  con> 
alrttctiii^'  thttr  prujKiwd  -y^t^m  of  ele,  trie  tramways  at  of 
wliivh  £7ii,i>ll  rf(>rr«ent3  thi- coEt  of  the  tramwiiyp,  .md  £';l,.',:i  1  tli-j 
c<wt  <,f  ft  iirw  r-tiftt,  ^Irtel  widcuiriKi  peutniliii^;  i-tatiou  !i:id  oor  thi: 

Provisional  Order  Transfer— Tin-  I'rc.^tviith  E!,-'i-'.rio  l.ij,-htiiig 
Ut«]€r  ^laoO)  IS  to  l>e  tranaferipd  to  the  .\I,in,:ln-.-ter  CDryirirati,,!!,  tiie 
Prcstwich  Council  ri'ser\'ing  th,  rii,'hl  to  pnrch;i?e  at  21  year-,  >  i-  'it 
end  of  any  eubacqucht  fivcyearf.  The  conaittons  of  Uanster  iilipiilnte 
that  the  price*  for  current  dull  b«  the  same  as  in  Mmchceter. 

Podsey.— The  consultinK  eoglDecn  (Meaita  Sheph«id  aud 
Wetney^  recommend  the  Council  to  only  schedule  the  principal 
thoroughfares  in  their  proviaional  order.  The  initial  capital  expen* 
dituieof  p^int  capable  (1  supplying  onncnt  to  the  eqnimlcnt  of 
WflOO  6  c  |>  l;imp&  is  put  at  £19,&69. 

Rapid  Oabling.— During  the  iUnaii  of  our  lalo  Mond  Qaeeu 
anxiety  ran  hiRh  in  all  patii  of  tbe  wocUi,  lid  not  tbe'lcaet  eo  in 

far  away  British  Oninea.  M  PHIL  OieCBwich  time  :!i:t  p  tt. 
in  the  afternoon  at  Geofgetawa),  the  eiowdi  mnnd  the  telegraph 

riffiiv  eoimiMte^l  of  Eiimpeftnt  of  various  uattonalities,  imported  Eaat 
Indian.-,  and  .i  larj^e  ^run|i  uf  blacks;  82  minutes  later  (7:7  p.ra. 
Ureenwieh  lime)  Uie  ami' ainefmcn?  wan  posted  ontside  th«? 
Gtwr^town  office  of  the  Wi-it  Indui  and  Piiaama  Telegroph 
Co.  that  ller  Xajesty  haU  [»*»?<;ii  away,  uiid  th<«  nondeecript 
erawd,  to  whom  she  was  only  a  name,  i»\r,'  mmn  ullecteil. 
Mr.  R.T.  Brown,  mnnagGr  of  the  We^t  India  and  Panama  Cum> 
pany  deaerrei  the  ciadit  of  enpaiaiiw  Ihia  eBWrt  pieoe  of  woilc, 
which  was  caUled  from  Ouihoiae  to  the  oqnatorial  ngioB  on  Aa 
other  aide  of  the  world  ia  SS  ninitteiv.    The  (love 


from  the  Secretary  of  State  for  the  Colonies  was  anticipated  hy  same 

considerable  lime-  Whon  it  is  Tem*iii*ii-ri'il  that  the  news  had  to  ha 
conveyed  from  the  [vi'.ate  at  0.-1 1  inu-  to  ihr.  \-'.e  of  Wight  teUyraph 
office,  aer(;ri«  to  lla-  miirdaml,  im  tu  the  A'.hm'.i:;  n.iT-il<«i  to  the  North 
Amei ic^n  continent,  tbeiice  soiitliwinLi  '^^'verland.and  Inull v  re  Iraii^- 
mitted  on  the  West  India  and  Fuoauui  ^uUmiinne  system  to  the 
whole  of  tlw  ieleadi  which  form  our  colonies  of  this  group  right  nn 
to  the  eitteitte  end  of  the  company's  system  at  Geoiigetowii,  we  ar« 
Aovn  in  it  striking  manner  how  the  rteoareee  placed  at  the  dispoul 
ni  the  []iililk  by  the  British  cable  compenice  bring  our  coloaiea  Bene 
to  ua.  The  coloun!d  crowd  at  Georgetown  were  '^—♦'■■c  the  deatU 
of  t^ueen  Victoria  before  the  Mwe  wn«  known  in  nina-teiMhe  of  fha 
London  suburban  districts. 

Baab  (Pahang). — In  .luly  Ust  an  electric  transmission  plant, 

7k  Tiiiles  in  len'„'ll),  of  a  t'-ul  c-apucity  of  3'X)kw.,  was  started  to 
supply  Lurreiit  t-  i  tin:  mills  nl  ilie  Kauli  '.\  n  -tralian)  Gold  Mining  Co. 
Tiiu  coniulting  tnaiofStrs  lor  this  uissalhuioa  were  Me-nrs.  Kincaid, 
Wftller  and  .M.tnville,  and  the  plant  was  auppli«)  l,y  Mi-^^rs.  Juhn-ion 
aoii  Piiillipa.  The  plant  coii«i«t8  of  higb-tenaiau  geneJaUjFJ',  with 
low.teiuion  distribution  at  a  frequency  tif  53,  a  station  volt«<^  of 
5,00(K  and  voltage  declared  at  eooauoienb'  terminals  22a  Di>tribu- 
tienieefliMted^bateovHheadBainiL  Ut.JolinItauM!|llIBB., 
it  miMHt  onglneir  lor  ihe  oontNctan  for  the  plank 

.  Mlfi — ^Biditeen  arc  lamps  are  to  be  eiMtcd  In  Ih*  thorough- 
lliia  m  th«  Eounew  part  of  the  town. 

aaHltan<uili--TheOoiuMsU  have  decided  teappljCtrapratlMo^ 
Older  to  oonUrnct  eleetrie  tranwaya. 

Sheffleld.— The  Owleiton  electric  tratnway  toule  mil  offlciallj 

inspected  by  the  Board  of  Trade  on  Tuesday. 

81ioro(Utoh  {London).— 'I  he  i;  ir..p\i^;li  CouumI  h.ivc  appointed 

Mr.  H.  Winkler,  chairman  of  l  lie  I  .igliting  couimitlee,  and  Mr.  C. 
Nowton  Euaeell,  i  bin  eleclneal  engineer,  to  rcprtfent  them  at  the 
roitheomlog  Board  of  Trade  inquiry  reapectiog  the  pcupjecd  amend- 
ment of  the  elamo  lelaUnR  to  theehangein  the  pressure  of  aupplr 
tocontomeiafimnillOtollOtroitB.  TberepresenUti  ves  will  .sui>port 
the  pmijected  nitmtlun. 

liWMiM.— liia  Corporation  propose  to  supply  the  harbour 
tnisteee  with  electric  current  for  heibour  lightuiig  at  a  piiea  per 
unit  (quel  to  the  present  con  to  the  tmeteea^  end,  in  the  event  of 
disagreement  m  what  that  actual  cost  per  unit  is,  to  refer  the 
mailer  to  a  tljirvl  [>«non  lot  arbitration.  A  proposil  to  thix  rffiMt 
waa  di»fu«.-ic,l  at  the  Iftit  meftin)?.  >Tr.  IXivtd  l»avica  -aid  on  the 
termi  jnopowd  the  Cur]«jralio!i  wunl-l  l<>*e-  £  )mO  the  (irtl  v,'.ir. 
Moreover,  alterations  wrndd  c-oi.t  £;i>n  or  £8011,  aaii  sjuji-ial  plant 
from  £3,000  to_£-l,00<  i,  ihoii^di  tlie  .irrHuvjeiiieni  wa.^  ,,nly  for  Ave 
Tear*.    After  discussion  the  i,nip,isiil  \va.»  loBt  f  y  17  Miitut  to  10. 

Taunton, — A  f,]:.:,;ial  nieelinKof  the  Cuiint-il  w  vi  held  on  Tuewlay 
toeonsiderarejMit  of  the  Kle.:iric  I.iKbliri>;  nMuniiUee  rwommeniiing 
tliat  application  he  made  for  -qviKlom  to  .1  loiin  of  £1  r^^K.)  (or  el-. trie 
htfhting  exteni<iona.  The  report  was  adopted  on  the  motion  of 
AM.  IlMter,  ehniinian  Of  the 


Digitized  by  Google 


670 


THB  ELECTRICIAN,  FEBRUARY  22.  1901. 


Unifomitir  of  Tramway  Oann  — In  the  Hon*«  of  Common* 
laat  iiighl,  Mr.  T.  M.  Healy  asked  the  Preaidant  of  Xht  Board  of 
Trmlr-  wlipllitr  Iih  <!i'|urtmoiit  lii  1  i -  .'lovl.Tm!  the  dMtnHilityof  pre- 
8i'r:liiii^  i4  Mt:niilur'1  ^'■^iv_'e  for  t'>'i:rr]c  traniw^ivs  in  fiUiue  -t^- 
til  i-n,i^  li'  tuwn^  \o  it"  e-iceLn^ilv  iMiii-nrti-.l  m  tbn  rii]iilr\.  n*.  in 
Anit-rii-a.  wiilnutt  )in-«l<  ofKauKe.  Mr.  Ci-niM  lUlfour  -niil  tin-  liriard 
ol  Trade  were  folly  uwarc  of  the  impirunce  i>f  •  liDilmm  K»ugei,  ami 
wJnb  oppottanily  offered  prt*!!  their  view*  on  the  snbjeo*  upoa  pi<»- 
Bioten;  He  tkcraghtU  would  1>c  a  luittakr,  however,  to  imutonthe 
adoption  of  the  atavdard  gang*  at  an  abiolately  invnriaU«  rale ;  in 
hilly  districts  and  in  tomw  wiui  nij  nairow  nreet^  it  wiaMMittiiiicg 
desirable  to  odgpl «  Vtfi  lew  l)m  the  woal  4fL  {^in. 

"TiaaalVHtOB."— It  ia  aanonnad  that  Iha  WaiKnk  Union 
Telej^ph  Oi.1a  via  Galvaalou  iMta  b  now  tt-«ijf»mi. 

Water  Povw  QtUlmtiM.— Work  hia  jiiat  Imn  coinpl«l»il  on 
the  Mtabliabnieat  o(  an  ekolrie  i;eDerstiiig  suiiouat  Pinox  Fuente, 
aaar  Qianada.  S|»in.  The  plant  i«  ojierated  by  water  power,  and 
electric  enervr?  i«  suppliwl  to  n  number  of  small  plftcen  in  the  dii>trn*t. 

An  clic'rii:  'rinnvay  iiiw  been  opened  for  tralhc  in  SoHa— tlio  tli-l 
of  'lie  ki:iii  in  lJul/imrt.  Klectric  energy  i>  geiierated  riLlc.^  from 
S"fLj,  llj-j  wntur  pciwtr  uf  the  Kiver  Isker  being  uliline.l. 

Weston-Saper-liaie.— Th«  qnestion  of  electric  lightinc  the 
tnarine  parade  la  under  euiaidantioB  lij  the  Datha  and  Lifting 
committee. 

Marriage.— At  tit.  Micha.'I'  .  H  -urij-n-.  juih,  .m  t  _-b.  9,  Mr.  P.  J. 
Pringle,  late  of  the  Hriub  Co.,  wni  hi  pnaint  iocul  reprewntativv  at 
Wolverhampton  for  Mei<»r!i.  Kincnid,  Waller  and  Manrille,  iu  char«:e 
of  ih«  Midland  Power  CorpoiAtiuu^  scbeme,  wm  luarried  to  Mi«« 
BeiylOUn  Blyfh,gnniddangh,terertbe  lateSir  A.  Biyth,  ICaU.c 


TBADE  NOTES  AND  NOTICES. 


INiUtrnftriimrtianunitr  Ai  ahm  ftivitmimit  rtacK  tkt  Oji-t  no 
ladr  nenjiiiirt  post  Tkund'ti  mtmim.  N*m  C«ttalog\ii^  Prkt  LUU 
mddmUarmaii-^  'K-r'  t  c  , in  the  tr^} 

I£ND£BS  INVITED. 

Ilrtal  I'ftitral  tl  tihcat)  Co.  invite  tenders  for  the  i^apply,  during  the 
12  months  ending  April  :W,  1U02,  of  rarioug  stores  oftd  mntcrialf, 
including  electric  I'ght,  telegraph  and  cignal  niuerial<>,  aabc«t<M 
pocking,  lira»  sbeetii  and  tubing.  hsnliFarf,  »crt'vri,  ,^  An  mlvi  r 
tisemcnt  contains  further  particui  irs  in  1  pi-'.ern-  cuti  lie  -I'di  fri  in 
8.'>lh  in«t.  to  March  4  on  applii-atioa  U>  the  nton  koi'f  i-r  Mr.  .\.  W. 
J/Migden),  J  auction-street  .\Jillii,  off  Ducie-ntreet,  L  ul  .ti  nmi,  Maii. 
Chester.  Spccl(i4:ation9,  &■  ,  may  be  obtained  from  the  .lecretaty 
OU.  Oltiar  S.  Hell),  I/ondon-road  SMub,  Uanehater,  to  whom 
wndeni  aiut  be  wni  by  I'i  a.m.,  Ifarch  Ik 

n'allcuey  Vthm  Diitriet  Ooaaait  leqniM  tendan  for  the  over- 
head equijimenl  of  ahmil  10  nilai  ftf  tiuawajra^  and  for  the  supply 
and  erectiun  of  section  faoxea  nd  rafl  houdiog.  Specilication*  can 
be  obtained  at  the  officta  of  the  engineer  (Mr.  .1.  IL  Crowther),  Great 
Float,  near  JiirkiTihead.  Tenders  to  Mr.  H.  \V.  Coot  clerk  and 
solicitor  to  the  r.  nncil.  Public  OHiee*,  K)«remont,  Uieehin^  by 
March  4.   An  adrenisemciit  gives  further  particulars. 

Carrf»7(  Corporation  require  tenders  for  steam  and  exhaust  u,  -  , 
iojpftion  !in>f  ovcidw  pipe*,  feed  and  drain  pipp°.  engine  umuhs 
H/LMn^,  lu-icchboanJ  xaUeryand  centi.-tl  eeiiiif  ^.niri-way  for  their 
trauiwii^n  department.  .Specifications,  Ac,  may  be  obtained  frotn 
the  engineer  and  mniiajjer  ( ilr.  Arthur  Klli<).  Old  l'o»t  OHice-buil  i- 
ing»,  Cardiff.  Tenders  to  the  town  clerk  (Mr.  J.  L  Wheatley)  bv 
Matvh  18.    See  udvetti.<*emi-nt. 

iJundt*  Gfts  ConmuMiuiter*  ia\  it«  tenders  for  the  .nijijiiy  of  nnder- 
gnmnd  elegtrie  eondilte  end  Bceevsary  jointing  apparatus.  Further 
peittsiilBM  are  aet  (rat  fai  enndnrtisetnent,  and  npeciti'iatioo*  loaj  b« 
obtelned  from  the  city  electrical  engioeer  (Mr.  Walter  U.  Tittaoeor), 
DodbopeCKBcent-ruad,  Dundee.  Tendeni  to  the  clerk  to  the  eom- 
missiuncni  (Sir  Thomas  Thornton,  LI... I).),  Citj  ChunhaMk  Oniidce, 
by  Feb.  25. 

J. "it  Tramways  committee  invite  tendero  for  supplying  and  fixing 
tr  ill<-j  wir»n  and  accessorie*.  Specitications  may  b«  obtained  at  the 
city  engineer's  office,  .\!i:ninfi^1  Hnilding",  and  al»o  at  ttu-  '  llV  i'S  of 
the  consulting  fM;iiiL>i.r-  . Mi  ..ri.  I  l.>iikinBons  and  'i';iU>  26, 
Victoria-«trc«-t,  Loudon,  ft. und  2'J,  Princes-MTCCl,  Muucheater. 
An  advertisement  (^ives  furrhi-r  liuiliculatt^  andleadeitnniltnMli 
the  town  clerk 'ii  office  by  noon  March  8, 

Xttdi  Tramway  committee  alto  invite  tandera  for  the  supply  and 
bjfingof  eaat-iron  pipf.«,  with  the  n«ettiary  drawing  in  boxes  and 
wtr«,Mid  supplyinv'  insuldltid  conducton  and  dcainnK  aMieinto 
the  pipes.  Plans  may  b,i  seen  and  specification  obtained  at  the  dty 
ensinwr'"  fiffir-c,  and  also  at  the  ofirfi  fif  the  consulting  enpinoti^ 
(M.-vtH.  II  i;.;itui0ua  and  Talbot),  i'j,  \  jctoria  street,  L'jndou,  S.W., 
and  sa,  PruoeMlrwt,  ManchaaUr.  Tendeia  to  the  town  clark  a 
«ae*lliriMea,lfanh«.      lavwibeMntgiTia  fhithar|ntiedua. 


The  Corpiration  of  Worthing  (Suasex)  invite  ofTeta  from  eleetrie 
wirioK  contractors  for  fitting  up  premi«e8  iu  the  boroogb  for  the 
elrelrif  light  free  of  initial  co«  to  consumers.  Some  particulars  will 
i  iti  i  in  an  advertifemcnt,  and  offers  have  to  lj«  in  to  Mr.  W. 
Vermll,  town  clerk,  Mnni<  i[!^l  Offi'-f".,  Worthing,  by  noon  of  Feb.  26. 

The  Council  of  ttu-  MLtiopoIu iii  llirough  of  Shmdili-h  ate 
prepared  to  receive  prupoMil*  for  me  aupply  and  construction  of  the 
articles  and  works  set  out  in  an  adverliKement  eUewhere  for  one 
year  and  five  days,  from  Mtrch  20,  mjl.  to  March  31,  1902, 
inclusive.  Furiu4  of  tender,  can  l>e  obtained  on  apidicalioa  to 
Dr.  H.  .Man»ri«ld  Itobiuiou,  town  clerk,  Shoredilch  Town  11*11, 
U^ndon,  S.,  to  whom  tenien  must  be  «ent  bifore  3  pi.m.  of 
Tae«diiy,  March  12. 

Shortditfli  (Loudon)  Hirnigh  Council  requite  tendan  for  the 
oonatnictional  »teel  and  irun  work  for  Uw  WW  WhlllDD-ltieet 
generating  station.    Tenders  by  March  (>. 

Midilkttm  (Corporation  invite  tenders  for  the  anpply,  deliver)-,  and 
rnx-S-  in  ol  n  tri.-li  ti  ?w-itciiV.:ir'!.  Spp-jficntiona  may  be  fl.ti-uwl 
frmi  the  i.-'irKuMint,'  iMi^'ini_'<T.-5  (Mi  'iri.  L'ii:'.'y,  Cliri'lingh  iMiii  .'-■iljdr  , 
•J,  i.iiii.'tn  Anne--  <;.iti\  \v,..imiri  'vr,  uti'i  7-\  King  stret^  Maochester. 
■I'.'ii.|iii<  V.kh  clrrk  Mr.  KrfitTirl.  Eutwiitle)^  IWn  EaU, 
.Mil.idk'tou,  liy  V'tU.  1;^.   .-<«•  ii»ivcr;i-'-ini-:i'. 

jVrtNcAei/^r  Tramways  committee  invi'.e  t'':tili-ri  lUr  tlic  electrical 
equipment  of  U7  cars.  An  adverli«iiueut  contains  some  futthet 
particulars,  and  neeUkatiom  VMf  be  obtained  from  the  gaaetJ 
manager  I  iXr.  J.  H.  HcBliail  Tender*  to  chairman  of  eoaaoiitteey 
Town  Hall,  ManchenMrv hf  Vaidl  4. 

ITuddcrfficld  Corporation  Ihflte  tendon  lor  motor  carta  mitablefiw 
c  nvcving  about  live  tons  uf  coal  from  the  local  collieriee  to  the 
ektlncity  murkit.  Further  particuUrs  msy  ba  obtained  front  the 
bjroujjh  electrical  engineer  (Mr  A  V.  M  in(-im),  and  tenders  mn»t 
be  delivered  to  the  town  1.  rk  Mr  F.  C.  Lloyd),  Town  Hall, 
IIuddbr»tield,  bv  March  ■'>.  Some  fort!  -v  in^irrnition  is  given  iu  an 
advertisement. 

Sintl'i  i f^pton  Corpiritinu  iinitp !(«uder.<  for  the  supply  iivl  I.wirj: 
<  f  in-nliiiid  electric cft! I 'i  -,  ami  fr.i-neA  and  covers,  inclmliiii,' pi^ivii- 
tiun  ami  reinstating  roidviiiv'.'i  Speciti<  klion«,  A-c ,  <:;iri  1?  ohuineii 
from  the  borough  aci  wntant,  and  a  copy  nay  d,'  in^witol  i  riii'  n  it 
obtained)  at  the  otlisea  of  the  engineers,  Messrs.  Kincaid,  Waller 
end  lianefll^  Oieat  Gauite^tinet,  Wa^anHtaih  hamkm,  &W. 
An  advettiMuenteonttbueoma  fntlh«ir]^»liailaMMidtniidiHhm 
to  be  sent  in  to  Mr.  R.  R.  Lintborna,  loi»  clcilc,  Iliiakl|Md  (Mem, 
.Southampton,  by  uoou  of  March  11. 

<m^li<imyl?H  Corp:>ration  deiirs  (o  pur;hl<te  three  motor  OMli> 
buies.  Tenders  to  town  clerk  (.M*.  U  H.  Linthom'},  mnieipal 
■jiTi     Southampton,  hy  !«iU  pc«t.  Sisc  a'lvertitement 

;  irnirorM  (LaiM^  In  tritt  Oonneil  leqnin  tandem  for  ttamwef 
bonds.    Tenders  by  March  1. 

Brail  Di»trict  Council  invito  tenders  f  >r  a  Lancashire  boiler  and 
acccasorico,  a  ISOkw.  high-*p*ed  itcani  altemalor,  and  a  iikm,  iope< 
drivcQ  altemaCor  and  aeccMOiietL  Tcnderi  to  deik  hy  4  pnt. 
March  U. 

Stci-ki-itt  iin  iirj'i  Kl.->clri.:ilv  ri/niriiif.eH  ili;  t'""iiierH  lor  cui- 
densing  plant,  lenili  rj  1  v  Miri^b  tj  t'l  >  hxirmaa  uf  t  nnmitt'T, 
Portwoud,  Stockport. 

n./if.-  .V<ic('iw<i<?ri  TnHViH  invite  tender*  for  4  3-ton  electric  wbaj f 

crar.o.     'iVnders  to  &tr  T.    It.  Uaekoui*',  14,  RobcitNB-ltlWtT 

ti!:L^j^nw,  I  y  noon  MsplIi  II. 

/.■i;-i.'|,:.urf  L'urj  ' ir.il i  jn  il.j  '.•  i.  lers  for  trans'orm.'r},  s  jli-'t-itio-n 
;ui'l  I'-^.nj'rnrn'.  U'ii|i.T'.,t:iu:iiI  niimi',  eondnit"  imil  r.i.i'i  w.yrlt,  ati~ 
l(Uin>i  ail  ''  J«i>1i.    'i'^niluTr*  (.J  t'jwu  clrrk  iH^furL-  nu-'-ui  March  4. 

AU'filtan  Electric  Ligiit  <:onimittee  t%<iiare  a  fuel  ecooomiser  and 
briilen.  Tenaers  to  city  electrical  engineer  [Ut.  i>  AJUL  BtSl), 
Colton-strcet,  Atx'rdcen,  before  noon,  March  15. 

Ai-'ringlcn  Corporation  irivitt'  irn  lers  for  two  steam  dynam  -,  let 
condcn5-er,  bilnncer,  75D-.ini in^ri-  h  i  ir  stom^  bittery,  «t<M!ii  And 
t:\a.iu-t  i>i;'  n.',  ai'-  l.ir.i]n  .aiiil  pilLirH.     'fVii'li  rn  ly  L'^^th  iii:<t. 

Btramndu;^  Uiiuii^ik  Council  require  a  main  switchboard  and 
inatmuent*  and  a  battery  of  ac^^umulators  and  acceswries.  TemierM 
to  town  clerk.  Town  Hall,Spa-rund,  London,  S.E.,  by  uoon  .lOth  inat. 

Tanntm  (corporation  r«>|Uire  two  lOOkw.  tramway  generators,  one 
engine  and  tramway  awitdiboard  and  couBectioun.  Tendent  to  town 
cleifc,lvSpkiii.,Feb.8Bw 

Jlriitai  Elaetriaal  amnuittee  requite  teodeta  for  erection  of  •u|wr> 
atnetnna  of  Avnnbanh  electricity  wwki.  Tendeit  t»  eeenlaiy, 
Temple  Bade,  Briitol,  by  March  IS. 

■Sr.  Pancrnt  (Lmidonj  lluariliana  invite  tcnden  for  imHiUilW  iB 
electric  flre-abirm  system  at  (heir  inlirmary.  TendeiB  to  eSolc, 
Tiiwn  Hall,  l'iincras-ro»d,  -N'.W  ,  by  2H;1i  insi. 

Cotrnlry  .Sanitary  committee  require  tenders  for  electric  ligbtittg 
of  new  buildings  at  Infectious  Diaeanes  Hospital.   Tendcn  bjr  4 
March  4. 

JfaMut  Harbonr  Commiewoneia  ieqiiire  •  watct-Uihe  boflert  alHBt 
«Mifted*wal«rYipee,*Si  Tadhnt7Mlhiut» 
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'  Snt^lfml  Cot\<on.t\(>u  inviUi  taodtn  for  work  ia  connection  with 
Um  erection  of  the  ViJlcy-ro»d  electricity  pencmting  atation. 
Tcndara  Viv  M*ril, 

XENCEES  RECEiV£D  AND  ACCEf  TED. 
Southampton  Corpora:!  n  lnvi'  reci-ivcd  the  followinj;  tendon  t  -r 
the  iiupp);  of  car  boUiet  nnd  iiuukasi  muiurfl  and  tHUipmenu  (per 
«»r):— 

Bacmnr  A  (Car  JBaUi*  ami  TmeU). 

With  Dnlinarj'     ^^'t*h  P.iimis'  auto, 
roof  iwtA.  ^<■vp-^^ir^  aeat*. 

•  G»r(te  K.  Milne*  A  Co.    £il3   0   0   £i.'J>  \0  0 

t  Rritiih  Thnmwm  Mouatno  C<>...    336   0   0    J  O    .)  0 

;Bru»hC"   ,    310  10   0   ,  «Jk»  10  'J 

Uitlu     '32b   0  0 

*  £5  eitr»  for  I'rckbitm  trucks,     t  Alw  ftllfiu-iiUve  t^ndor*  "f  £266, 
l(k,  Mi'l  £a7a  10»-   :  I.>m  tl  ir  Utmh  truck*  tubatitatKd.  f  F^r 
"      ~        "'«•«(«.      Kiir  "  Now  l,on<lon "  i!e»t«. 

K«CMO«  U  {Mattrt  tavt  tltctriftii  iiouipnent). 

WwtnghMw  Ok...,M  caa  16  0 

TlMlilihn«iwHi'HaHtnnOih..~.......»..,..'...»>..        IS  0 

**BniihOou  anu  9 

•'  1/tm  <1&  lU  H  itHMlHil  wr  wfalw  wn  minlM.     AIn  twdCfwl 

«t  £314. 

H«««r».  t>k\i,  Ktrr  Si  Co.  tendered  for  both  MctlMO*  tl  £62')  [in  i m  ,  uml 
£12.  12a.  extra  il  Ibeir  attudard  revulrldg  LvpedeMtoatiaD  boxes  were  umH. 

Tm  Tmunar*  MaunittM  neoauMUM  iIm  MantaiM  vt  tha  toadt-r 
nflfamn.  Ommip  F.  lliloM  A  Oa  for  tbe  Kil>piy  of  ear  bodln  and 
tendka  at  i'32fl.  lO-i.  per  car,  auliject  to  "  Ciiallpnger "  leuu  bein^' 
fltlMtitoted  fur  "  Burns ''  aeati>,  and  the  tender  of  the liritinb  Wettinx- 
lionac  Co.  for  tbc  aupply  of  motors  and  electrical  6(|iiipmcntg  at 
£SiX  lot.  per  ear. 

Banitt  Dittriet  OMilMnlliave  receired  tbc  following  tenders  for 
viring  die  aketriet^  mka  :~ 

Tubular  <tniir-in  ^ifKlnii.     Wood  OMIDK- 

JohuMtn  Ktitl  Kitwr  iarrrfl-il]    £89   6  6    Ml   1  S 

Nuiciiial  Kl<-ctric  Wiring  C«.  ......  110   0  0    — 

l  eiil  0>i«r  A  (;qw  ,   138  16  0    121   7  6 

lUwImg^  llrt«  ».   116  10  0   

miUilwnd  Uro»   104   0  0  .  .  ,  ,  98  10  0 

F  mlr  Mid  Miloe   103   0  0   

F.TrgjrAOo.    96  16  8  ........  £6  10  0 

aOaanikOk  »     tB  U  «    86  M  0 

OblqreiKtiieWorb.^   « 10  0    WOO 

W.  Low*   M  10  0    8S  10  0 

HieBanagon  of  tbe  Poplar  and  Stepney  Sick  Asylum,  Brumlejr. 
K,  have  received  the  fvWomvif^  Vndcra  for  the  .-•upply  and  erecliuii 
of  an  electric  light  iD^ullAtini  »r,  the  anylum  :  — 

C.  Peai-ock  S  Co   .,ertmd).££,<][9i    liiver'l'iiwwiQ  A  Cu.    2.B76 

Cecil  t;ij  |*i  A  (x'    4,075    V.  i ;.  Middletou    2,715 

Sticcdy,  Kroun  AH^Jo.   3,494    J.  J.  Itoclw*  <;o   2.&gCi 

Q.yimmitOa.                   ;  riMlBwbkLMiit, — ...  ^ 

iolm  C  Cbrbtia                 3vMS  NkSumI  Etoei  Whtag  Cft...  K640 

K.  \.  Olover  k  Co                 3,262   Jucl  nnd  I'otier  Vyiltd  ......  2,439 

.StruJ«- ft  C.                          3.19J    Ymudk  luui  Mnrten   2,360 

johnBoldiiinit  S-.tu                y,900    WhiHak^r  Brw.  .    1,757 

The  fullowinR  tender"  wi-re  ri;c«ived  by  the  iii.inri>;i-inint  com- 
mittee of  tbe  ItiHinaiiloe  (Ireland)  A«_vlam  for  liic  <'l>:<:uic  lighting 
of  their  new  oiiyliim  blink'— 

Ampere  Klectrit*!  Co.                      V..  \in>i<m  it  V>\  £1,927  0  0 

.     {urmtei)  £1,205   0   0   <  uuitiiitii  &  Sun             1,847  0  0 

Kad.Km.WirinfCM.    2.242   0   0    W.  H.  Rnuulian  *  Co.    1.790  0  0 

\Vn>.  Curli*  *  S,  I,       ?  0I3    fi    0    I^a  il         K'^.  Iry  Co.    1,781  0  0 

i..  l;.  .M..lU(i  A                       'J    0    !I„,:,ll,.v         -iiifluk*    1,737  0  0 

Wtu.  L'..:il.  -  .V   -'.ill      1 'J'Aj    n    rj    Kk«ii  uti.i  Tillow            1.716  0  0 

Alli.iii«l-.li.>.  iri>..,l  r...    1  '>10    0    0    Hubtde*  lUld.:    I  'l^lillull 

MeMn.  J)ttvey,  I'dxijiuu  \  Ci>,  are  ifupplyiiiK  four  boiler*  lur  the 
Cape  Town  cicctrii  itjr  lution.  and  the  CaYc  Lroveramaot  railways 
wiUI  MI  Mb  of  tpecially- designed  train  liKbtini;  plant  for  through 
Mienger  traffic,  aud  u  120  ilk  compound  cngine  for  ccntoal  ttation 
•fllJltilig-  'I'bifi  iJndHttna,  of  Darban,  points  out)  i*  tbe  third  cugine 
•npipliM  by  Mecsrs.  Davey,  Fiuuiian  k  COk  Iw  tiw  i>urpoEe. 

Sherediich  (London)  Borongh  CokiikII  lie'VV  eccoptfd  tbe  tender 
^  Jfemrs.  J.  K.  JobnS'jn  Son.«  tor  en^ting  eii^'ine  and  boiler- 
onaes,  otlicfii,  &c.,  at  \S'hi»ton-str«et,  HogK^rston,  for  tbe  new 
enerating  station,  for  i.'l6,<i:)M.  Tbia  was  tbe  btwest  of  13  tenders, 
.  tlie  consulting  engincer'K  estimate  bdng  .^.),000. 

West  Ham  Cnrpori'.inn  hnw  accepted  the  tender  of  Veritys 
Limited  fur  i-k-i  inc  ';i:^iilj[ii,-  jiluiil  lor  the  Defgtitliani  Atfllin  at 
£'!,Tt2l.    Oil  cBgines  are  to  be  used. 

Till!  contract  for  the  electric  lit^htiDg  of  the  •  lir  fiviuMn  ry  w.  rk»  nf 
Uetsr*.  Kdward  linne  &  CV,  ( '.atechrail,  ha*  Uxn  i^'an-i  with  the 
Osteithead  Klecttic  uml  .M -ihanieal  Supply  Coi 

TT?)»mnih  Town  (kiuncil  have  accepted  ilic  tenciec  ot  Mesfra. 
.^ioii.ini  I'Tit?   v  Ca  for  a  ttfam  dynsui  !  at  and  that  of 

ilus.'-r-.  S  a\'  h  an.l  Thorn  for  a  Tjancjwhire  lioilti  ar.  £'1,070. 

.Nijiuiiilj  L|iL.ili  I 'ill  iti:in  lia','"  iv.  i'[il.;il  til'.'  t<  Il'!«T  of  JfcMFS. 
S      .Ip  l  «rrii!.1i,  l.t'l.,  lur  a  .^wkw.  sti\iiu  .■.Ui-rnalur  nt  £.>00. 

MunrnniUj  l)i7>iricl  t'uimcil  have  accept, ■!  t< ri'ler  of  Mr.  F. 
llooie  for  extending  the  present  aleolricity  station  bnildingat  A^MO, 


BUSINBBS  NOTICB. 

Mr.  H.  K.  McKreU  noti&c*  that  lie  lias  joined  the  Ann  lat«ly 
tndiiig  a»  W.  Ucdgea  ft  OOb,  iiuuiutitetur«r«  of  eDgiMtriag  aad 

eleetrieiil  DUiiq;*  «t  34,  Barbieen,  I.ondon.  E.C.,  and  that  the  litm 

\vi!!  in  fnttiri'  tra^is  a..i  H.  '       M  Kri  r  ,i  '  ' 

BAJJKfiUPIOiES,  LIQUIDATIONS.  &c 
Cornelias  Bennett  Ilamc^^,  late  roanngiuK  director  of  the  Uedical 


Battery  Oo,  (Ltd.),  applied  un  Monday  at  tbe  Wandsworth  County 
Ooul  for  bto  dianaiM  a  Iwriniiit^  The  aiaEitaateAiciailfeMlvar 

(Mr.  Aelitetoii)  ttataa  tiiai  the  rccaivias  omlii  waa  nudt  m  Oat.  11 
la«L  The  HaMliiice  amounted  tn  £9,389,  tbcra  HCN  BoaaMtiv  and 
nothing  bad  been  r«>a1L<ied.    Tbe  npplicatiOB  wai  oppOKd,  and 

Mr.  Acnifson  fu'pende-i  tlic  ili:-»barge  for  three  y«ar.i. 

Claims  ngainst  faris  Mnt;.-:  (Ltd.)  must  bp  spnt  by  March  30  to 
tbe  liquidator  (ilr.  S,  H.  llildrey.i,      Warwick-.«tr*et,  LoitdiMi,  W. 

The  estates  of  J.  M.  Hiley  and  \Vm.  Orcbar,  21.  Noith  Tey-ekieet, 
Dundee  (as  a  firm  and  us  indivii!jta!«^  have  been  MqtMatralad, 
.Mectir;^  to  elect  trustee  and  comniirxiuii'  TH  on  STth  inet,at  laaiVe 
Hotel,  Keform  street,  Dundee.   Claim»  1  y  .Iiin«  IT. 

It  i*  auoomiced  that  the  examinati- ':i  <  f  Mr,  KntiK  Teaf^ie, 
electrical  engineer,  Elei-tricity  \Wrk=,  Ul  i'-k'n-il I,  Pai-li".-,  «  :!!  take 
place  at  the  Sheriff  Com;  H  un-i',  I'ai.'-li  v,  mi  HVJ\i  m-t  ,  at  n  » 

Mr.  R.  M.  Buiyes!,  38,  All/K'U-flreet,  Leeds,  has  been  appointed 
tnutee  in  the  bankruptcy  of  T.  X.  Fliither,  electrical  «igiiwar»  lately 
of  Park  Electric  Works,  Speedwell-street,  Leeds. 


Sales  hf  Anction.~It  will  be  »ceu  l>y  an  advertifemtnt  elaewken! 
that  .Mesar*.  Home  &  Co.  are  inDtrueted  to  sell  by  auction,  on 
Tiii'<iiv  m-xt,  Feb.  26,  and  following  dsiy*,  at  12  noon  precisely,  the 
ntiiaii;  it  r  of  the  machinery  anil  plan'  le-ently  ii'cd  in  the  con- 

slriiclrj:!  of  tbe  ♦'«ntr:il  LoTnI'm  Hiilw.iy.  .\  \-trsf>  «]'i«nf>.)y  of 
Viiluiil  K-  ]i!ant  i--  ilc-t.ii'iij  iii  tlie  a%h\iit.i:-c:!ii-ui.  .iixi  all  Fuither 
inforriiatiur)  and  particulars  can  b^^abtained  from  .Mv:<.'*r»,  1 1  :,>nt«i  <k  Co. , 
S,  Delubty-streel,  Wosltninsfer,  S.W.,  and  86^  Gresbam-street,  E.C., 
\jr,t  ' 
motors,  1 


auction 
(unle 

plant,  machinery,  stock,  and  slores. 
Plant  for  Sale.— Messrs.  Wake  and  Carr,  H3,  Victoria-road, 

Darlington,  have  for  falc  four  sets  of  vi  rtiral  matin?  iypt?  tiiple- 
erjian.sion  engines.  An  adrerttteuient  k'"*^  mMuii.i;.il  intjrma'.i  jii, 
and  further  particular!  can  be  obtained  ii  in  MeFPi-^  Wakti  ami  <  'arr, 
Darlington,  or  Mr  I  h  >•>.  W".  Wani.  SheiVu  Ul. 

An  advertisement  ako  contains  eome  particulars  of  eight  large 
locomotive  lH>iIers  which  are  tor  sakk  ApnlicatlaiBa  to  MeMii,  Waia 


and  Carr,  Darlin^tton,  or  to  Mr.  Thea.  W.  Ward,  Sheffield. 

BurU>D-on-Trent  Uos  and  Eteetrie  Ll^t  eommiitee  have  iSor 
fate  a  horizontal  compound  ttigine  with  a  miig1e-pha*e  altermitor, 
aomo  particulars  of  which  are  9*X  m\x  iu  an  adverti.'ement. 
OlTers  to  maoagcr  and  en^inesr,  Mr.  F.  L.  iiatusJen. 

>ro'-T-.  Wlimtli  y  Kill.,  Price  &  Co.  have  for  !i«[05jl  a  bigh- 
c^a-*.'  [iri\ute  t-'.'' : tr ;cal  uivtillation,  includio>;  Crus'li'v  t;;!"  L-nginc", 
Joliti-iii:  iitiil  i'billips  dynamo,  D.P.  lattery, iV".  ^^i  ■■  .iilvritiitnn.tit. 

iiy  i  r  li  r  of  tbc  ttuiite«  under  the  died  of  ay^iKiitin  iil  iiuiiic  l.y 
O.  ^irtcniaun,  tbc  slock  in  lradu  and  machinery  of  an  electriciU  enjji- 
beer.  oHiie  famitore,  SttiDg*,  ftxtnre*,  &&,  will  be  sold  hf  amUaa 
by  Mr.  H.  W.  Smith,  at  49,  St.  JobnV  hill,  Clnpham  Jnuetioii, 
London,  on  Thur»ilav  and  KridoT,  F^raary  24  and  March  1,  at  11 
for  IS  o'clock  each  day.  An  adTertieemntc  contains  some  lurtber 
particulars,  and  catalogues  may  be  obtainul  from  tbc  truilvr',  Mr, 
F.  W.  Davis  {Meseni.  ."^iker  ajid  DaviF-),  chartered  accottntiinl,'!, 
anil  'Jf' .  T'inrttirr-TiBvcmi  nl,  7J'  :  fnm  MefsTS.  .Sliinley  £Tail«&Cj., 
20,  Tli.wli,.lii'^-r'i,r.l,  W  C  ,  am!  at  tli-j  Ancliou  and  £»late  Ollccik  7, 
Fei»tliitiJr»toijit:-l>uii<iiiig>»,  Bediord-row,  W.C.,  London, 

Oeneral  Electric  Co.'s  LiatB.— A  prirc  list  r  i  ^hurt-typa 
"  -Solar ''  enclosed  arc  lamps  ia  iasncd  iiy  the  (icDcrul  Ekctiic  Cu. 
Wc  have  also  received  a  li^t  of  prices  and  pattiaHUr*  of  Itacil  tatariflir 
conduit  manufactuted  by  the  company. 

Ezvorts  of  Electrical  A|>paratiu  and  Haterial.— The  following 
list  gives  ofbciol  particulars  of  the  exp»r1s  if  British  manufactuied 
alectrical  apparatus  and  nuterial  (incliidiag  telegiaph  andtakpholM 
wire  and  material,  bat  not  indudii^  eleetrieal  iutramenta  o* 
machines,  whidi  ara  Mtaaiaiatilf  ugmAtA^  turn  Felh  IS  to  Fatah 
with  the  p<  ret  of  dattiiiatfcMi 

,4/riVa— Cape  Town,  £1.329  ;  Durban,  fl.^^.l  .4  r./f n(»i«»— Buenoa 
Ayr(»,  aiaoO  (including  £300  t«)esniph  timi<-riitl  i.  Jiulni/iijia— Kremaotle, 
£642  :  Melbourne,  £1,8>9  .  incfiHlinK  1'1,0B7  ti-lcKroph  cabl-  i ;  Ut«);o, 
£204  ;  Sydney,  £1.235.  //fA/iuw -O.trnH,  t,?-).  Ctnta— Shanghai,  £3i6i. 
tfcrwiaajr — Hniuburir,  £72li  includioK  £b7a  t*lci^ph  iDittviial).  <Jrttct,~ 
Syr4,  a.94  ^telej^raph  material).  //o//'ii>'/,- .tit^lcrdam,  £204.  Jlmif 
A'oi.y-£198,  /iu/i«— IWnibay.  £79;  Calcutta,  £4,806;  Madras.  £17. 
/(o/,  flfii.,!,  £72.  ./<ip.in— Nag»i»ki,  f«3  strai:,  .g/ttf I'iseafs  fliilia; 
ixii-e,  .lW.  .-""Wr-,-  stockbolm.  £23.  ThIa;  jt:i4,2.S^:,  i(aM^M7iW 
in  the  oomapondtog  weak  kut  year  (Feb.  14  to  Feb,  20), 
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COMPANIBS'  MEBTINGS  AND  BBPORTS. 


National  Telephone  Co.  (Ltd.) 

Tlie  t«rttily  iwjv«Dth  onliuary  gt^nornl  meeting  «f  llili OMnfaiqr  W" 
ycxteivUy,  Mr.  T.  Stvats  Koitim  praMdiag. 
Tlie  SEi  UKTAKY  {Mr.  Albert  Amw) bftTing  twd  tte notioa  cdUog  the 

ruen-tiiit!  aixl  the  au<)itoi'«'  ivpoft. 

The  CHAIRMAN  iwi<l  :  l^e*  and  geolhiiwii.  thi«  ix  ua  ira|<ir<4at 
oecaMon.  We  hvet  l<>  coimider  a  new  i)«|Mrtanv  tni'l  '  Iwixf^re  I  will  <ie«l 
wilb  tlieitiwrt  iwaflectinj;  the  htlf  jvur'ii  wOTVii)(<  w  itii t>revity.  TI»-iiii.tiioe 
of  the  half  jrn«r  bit-  beea  i.'732.(W0  iiir<miul  ftguiuM,  an  iocnn»eiif  (,8  f>:  .!i 
over  the  ourT«t(ioiiilioi(|Mru>l  hui  yeiir.  Tlir  working  flX|iriM>«  for  titr  Imlf 
ftu  Iwt*  btaa  £404,000,  eamiMred  with  i:359,000.  an  iDcmM  of  i:4.S.00O. 
At  fint  lilntli  thai  la  *  Tcry  ui««|tKMl>t<-  <Uapni)K»rtii)n  to  the  inrim<«  iii 
till-  (jrti-ui  r»-»ip">.  I'Ut  il  in  •tlrlliutahle  ttxui*  iteni.  and  that  in  thni,  in 
the  rarly  |.'iri  I  ymr,  wo  liail  a  very  heit^y  MiowMorni,  which 
htTolved  US  ID  t2a.iiO0  >'f  eitxiuliture.  The  lu-l  result  of  thi'  half-year  i« 
tJuit,  after  <le(lu>  llni;  the  Pwt  Oflice  r»ynlti».  antouDling  l<i  i:71.(X)0. 
tlinv  i»  a  pr  ifil  <  f  ;t:^,000.  agaiiut  £240,000,  ur  itn  IiierenX'  of  £15.000. 
The  ri  i  ■  il-  r  .rriml  furwuril  it  rMMCt  ^  vnetpin-^l  t<!rm'-  i  f  "titTv»ct 
oime  )'i  I'ti  T!n(>u.'<  nuin  tt/BbJOOO,  Ihi*  being  an  incireuvj  u  .-.uJ.OOO. 
Jii  fa*  I .  Mir  1  u-;nr.-v*  th**  |Hwt  jMf.  taken  a  wholi*.  han  t«.'ii  ii 
rt;«N,f,i  It  l.i.-.vn  thn  i5rR.»tfi*l  flevel<'pn)ent  nf  tU^^  iiD*l«rLikiiii.'  in  any 
one  j'car,  rtnil  thiti  itolwitb»t«o(Uiig  eutua  very  advervc  (.•iruuiiL'>tJtni'r.v 
Out  of  tk*  ftTuliM*  lalaiwe  ne  propoaa  t«  pu  tb*  tieil  ititrrr<t  i>n 
lb*  varuNM  praffrioe*  abarf  ui«1  ao  forth.  Iiw  mpSbi)  M|>enilitiiri- 
l4  the  p<>rii>il  umler  itvicw  hiit  Leeii  £468.000,  whi<  h  i«  the  ]<n  e  of 
11,7M  a'lijitioiiAl  eichaoge  and  ]>rivnie  lilies  nod  th'-  i  >n«tru<''ion  of 
UtxIergTouod  how.  'llmt  i«  u  lurRe  »um,  l  -it  it-  •■i|<nditure 
inevitable.  That  hring«  ua  t.i  the  runt  of  tli-  ■  iiii:  >hich  in  whether 
we  Art  to  go  OD — whether  we  an>  t  i  cive  lu  '•:  U^'M  »o.  I  '\o  not 
kno*  whether  wbiit  wo  luive  f;uuv  through  on  a  gr«:>ler  ncalc  on 
otlMr  osca'ioDs  ia  an  eii'^oumgcaK'Ul  lo  M>ve  in.  I  think  we  -^M 
have  lu  <lo  what  other-  Ii.ui'  n  n:<'  <'aine  have  il.  r>',  ujd  tint 

in  f]phc  fur  uur  own  l..ui>l.  Mi  ,i  > -in  l«  duue  only  .\^lit  ;iiv'  ji<' 

delil«r»Uun  aod  after  Milling  niaujr  dilVu'iilt  nuenliiui-i,  md  indu''till^ 
ttit right  eonm,  If  yiM iMpk  IbM  cm  find  It,  Our  AiShuitj  u  the 
vnkiKMrn.  T1i»  aovcnraMnt  hat«  Wnne  onmpMitore  in  Lan<loa. 
Th<\V  Have  [mwiT  lo  h\-cn««  oul»idc  Unidon,  and  o«r  eumpany  huvi- 
a  lilnirt  lift  — 1911  in  lh<'  <-nH  of  itur  iirciice.  What  i«  goiiiK  I  > 
atW  th^n  '  Th»*  tJMVprnmrnt.  uik<1rr  th^  i-^nfiiwny"*  li4'enie,  ran 
every  xcTen-li  i  .i.--  ■•ver  tbi'<   !•  i  'n.    ' .iHiitratiun-  Now. 

au|>p>««  wr  ileal  with  the  unknown  aa  i'mbra<'etl  iietwcen  Dvir  au<l  1904. 
Hm  Oo*tniBiea(  Ibmi,  wtwimw  tiM ataM M  thing*  mif  taag  «ltct  tx> 
(Ilka  m  orer  arhilralicrn  ;  uid,tliei«ilori,  T  tMiik  itw  Cant  our  forvca^l 
lo  U04  we  nhall  im  Ireadiiig  much  >-«fer  c-Tnund  than  if  wo  attempt  a 
f«rec^v<t  to  191 1 .    \\  lUi  the  );n»tcat  reai  '  i  r  t  GoN'ernmeot  and  llie 

authoriti<'«,  1  think  they  will  have  a  ^reait  de&l  to  learii,  au>l  I  think 
lliat  if  they  |icr«.i»t  in  th^'ir  ohjeol-i,  wliatevi-r  they  arc,  of  euai- 
uetiog  with  lu  at  very  low  ratea  llwy  will  havi-  a  very  aorry  tale  to  tell 
In  Iw4.  Hut  wh»(  «ra  wa  to  dot  A(«  m  to  fight  fur «tr  dwn band  ' 
Well,  altar  much  dililiamtiaa  wa  have  come  to  th<'  c\>nchiaiM),MlgMi  of 
CkUtk-  to  your  fumctioD.  that  we  will  go  on  and  reUx  uo  rvaoniahle 
<*lfort  to  increa>«e  rmr  bubacriberd  and  nmkt*  tiw  beat  of  our  pmpeiiy.  1  do 
not  tliiuk  wa  are  likely  to  inni*  ouuoiitinn  froia  (ha  tiofertunent  or 
•qfbiMljr  alta  btaal  tipm  Iht  kMakfag  datn  tt  mm,  bM  ««  mny 
bava  lu  "f<ilU»«r  my  ImkW  fat  that  at  fa  utber  tbiiWi  la  life. 
We  mU'^t  a^^iltt  the  ^r-^il*.  Having  alt  that  in  ric^  it  really 
Cviir*  to  thiH — a  -.ii-K  ili|«rtui«,  .Shall  we  <lr«»  in  and 
make  lite  be^t  of  what  we  li»v<^  for  the  next  four  y»!ar> 
or  go  on  viK'iruusU  luid  make  onrm-rvicc  iw  rftioient  an>l  a»  ext<'ndpil  iu> 
p4,«ihli..  ami  gri  the  bent  tern'x  wr  can  out  of  tho  pnlilic  f^w  doing  the 
work  eHii  ieiiily  !  Tlint  i»  wliat  wo  are  determined  to  do.  euhjoct  to  y<iur 
appr'rval.  I»<«liug  with  the  year  a«  a  whole,  we  have  luwl  the  very  Urgo 
addition  of  23,S0'J  ex,  Imngo  and  privste  lince,  and  of  t1ie>,«  16,776  hnie 
been  for  »ul»i  rilwrn  on  the  n  --^.igi  rate  "vat^m.  That  i«  to  «ay,  the 
payment  t>f  a  li>»  annual  charge  in  reapect  of  tba  ooet  of  inataliatkm  and 
tha  am  ol  M.  per  mil  niul*.  That  ii  iba  HMma  fila  qntam,  and  that» 
I  uitilemtand,  in  tiiv  principle  wbidi  lita  aMaraaifiit  falaad  topreinote 
Hud  oxtend.  \Vr||,  1  wUh  tb«m  joy  If  thrir  Ntult  It  nnytliing  like  uun 
h\%  been.  We  liave  npent  oil  Uioao  aiilMoribeT*  half  a  milliun  of  luoaey 
expeiiuient«lly,  aud  in  •oni.'  eenae.  oa  a  iat'.uure  of  inauraDi-«.  to  ohtxr 
that  we  are  ni>t  b<'l<wvl  the  liuien  ;  ut  the  raull  ha*  been  tli;i'.  w  li>vi 
not  uiiulc  a  farthing  of  intereat  on  the  tnuney,  Wv  oaiinot  atfimi  to  give 
•  wreioa  of  this  kind  for  aatMng^hiit  i(«e  are  fweed  far  c«u|"-titiun  to 
do  it,  «•  mutt  take  our  obaaea,  Tha  aflbrt  to  popultnae  may  |M»<ibly 
juitify  tlie  infftasx'^  '•itei?y^|.-»ii,  vuppoiing  it  dcTelo|i*,  The  th^:  ry  tn  that 
the  annual  p.-ijn-' ii',  .imi  M  u  i  ieaaage  tent,  will  in  crarn -  i  ii;iit  bring 
auch  no  average  |nyiiii'nt  a«  will  re*uU  io  a  profit.  Meaiiwhiie  the  inten'nt 
on  the  large  capilal  invalted  accrual.  If  uNta  paopio  bad  come  to  u<  f>n 
tba  nrdbiary  te>nn««  aHould  have  had  an  addittona]  £25.000  to  the  profit 
a(  tiM  year.  Thia  ia  the  fint  time  we  have  tettol  and  experia]ente<l  with 
tbia  memige-rate  >y«i7m,  and  we  muat  draw  frim  il  the  laatoim  of  experi- 
ence. I  "ow  move  iho  adoption  o!  the  r«p>t-!  and  account!  and  the 
Irtyiu'iil      11  1-  iliv.  l-ii  i-  tiaerpin  rwomiufti.lr. I. 

The  Kiglit  Hon.  Sir  lllCNKV  KUWI.KIt.  M.V.,  aeouuded  the  roio- 
IntloiL 

Xr,  LKR  8VITR  ramarltarl  that  the  OmamaMnt  night  at  ana  Uiiia 

havi-  aC|Uired  the  concern  ^•  ;\  very  low  rate,  but  they  ha<i  allowed  thla 
coinpaiiy  to  atrug^l"  "  i  ni  l  in.ikr  the  thing  a  nocoM,  and  now  they  |«ro- 
poatd  loattwp  down  ou  them.  il«  had  atranrooBUaiwa  iathe  batrd,hut 
fait  Ihigr         w«  to  ipi  en  tMimg  bus*^  I0  tba  caiiitnl  aniaiiJituf> 


wliei).  in  1011.  tlie  G  v^rnment  mifht  take  away  from  tJiem  their 

>  1,11  ■,.?.H;i..ri. 

The  t'HAIKMAN  pointed  nut  that  U>a  eom|Mi^  had  to  lire  with  their 
cewpettlawaadawatdatlwirbaet  bauimr  mweh iadtonttion they  night 
ff  el  ««tinat  tba  Oaonnnaat— to  praeUe  aa  aaehiBt  and  Mflicieiit  iwrviee. 
The  liopo  of  tlie  Uwnl  wm  that  Ihny  would  lie  able  lo  beat  the  I'ojt  Offloe. 
They  were  more  adaptable,  and  not  tied  up  with  reatriotioiia  and  rod  tape 
like  a  Ooven.;iTMtt  .ieixirtrr.ci  *,  Thrv  muxt  wait  for  (he  1*981  Ufflise  to  be 
found  out  ill  th;^  ninit»: 

The  r<i«iluli-jiii  waa  <  trrietl  iviUi  uul  diiHsntieut. 

The  CHAlltMAN  next  o-otel  tlie  re-ilutioo«  *et  out  io  tlit  db^ctot <" 
report,  which  will  b«  found  on  p.  641  of  our  lai',  i«;ac.  Me  <tiid  thcM- 
pi'oix.^iltoua  wen'  Ii«j«.i!  ilKerniiuation  of  the  bo«t\l,  »iil-ject  to  the 

ahaieholih'iH'  apimjval.  n  '  op  citcimion  hut  to  make  llie  bo«t  of  thi. 
aitnation.  To  atop  their  exf-niioiM  iiiranl  that  in  every  gi'oat  centre  of 
the  oounlry  tKi-y  inujit  refuae  applimtioni  (or  tlte  teh-phune  wrvicc.  That 
ivould  give  an  oproing  to  ih(M?  enamourutl  ol  mUdiL-ifal  triMlini.'  in  the 
re-pectivo  ccntr*i>  to  aenk  for  a  licence  to  start  an  opj-jfiag  aystem,  aixl 
that  could  Dot  l>i?  t  ini»idcTfd  t>.  de^irab!,*.  The  Uurd  alvi-ed  the 
shareholder*  to  go 't  il'vcloping  the  bu«oc»!i  till  1904,  when  l!i«y  wc«i!d 
know  what  the  intcutii  i«  of  the  liavamoieii'.  reJIy  «  ••.  I(  ll.  y 
then  gave  notioe  to  buy  out  the  coocarn  by  arbitration,  well  and 
gMKL  It  iiott  Ma  oooeialian  «m  that  tha  oam|iany  would  tlwn  ha  hi  a 
pMiltm  that  tha  Fail  (HBea  wouU  Bnd  It  a  partivoUrlr  hard  nut  to  crack. 
By  the  I'eaiduttoua  the  board  nould  1«  giten  another  million  of  money  to 
iaveat  for  the  aliareholdeni.  That  money  would  not  lie  <i;>ent  at  once  or  next 
vear,  but  would  nutlice  for  the  diacreet  development  of  the  bininOM  up  to 
1904. 

A  .SH  AURIIttl.DKK  inquirol  if  ili«  I'o.t  Office  wouM  not  be  in  a  better 
p-iAitiiiii  than  thia  comi«ny  to  ci>ni|i«*te  for  tctephoue  au'ticribcra. 

The  I'llAIKM.VN  iiaid  that  undoul.tnlly  Ite  Pi»t  Uffice  would  atart 
with  many  ai^  .i  itAC'^'  ^  he  bad  ecofidtuca  la  a  eomiueniial  eraipaqy  hi 
l<eata  (kiUIh'  iie;»!  inrni.  with  all  inadtwrtigtt, 

Tba  ratolutioni  were  carried. 


W.  T.  Henley's  Telegraph  Works  Co.  (Ltd  > 

The  liirectora'  report  for  the  year  1900  ttatea  that  of  the  additiinial  c.^piu«l 
autb'iriMid  io  Aagutt*  the  dirMten  hma  mmti  £KfllKi  jirttereitce  riwree 
at  par  and  <2SvOO0  ordiiMUT  ibaiea  at  lOOper  eeot  prenioni,  enabling  the 

reeerve  ti  be  incnaaed  by  £25,000.  Tbeaa  aharc?  we  re  all  ianied  to  tho 
Khareboldera  or  their  notniupca.  The  net  proRt  for  the  yvitr  amounted 
to  £62,7ZS.  18<.  6d.  After  |>syinent  of  debenlore  io<)ir<»at  aod  iuc»me  t  »i, 
and  making atui'le  allowance  for  depreviation  of  buiMiuL-'  plant,  machinery, 
Ac,  iberc  remains  £56,411.  17a.  lOd.,  making,  witli  i,id.BS3.  7n.  4d,  from 
lant  year,  a  total  of  £75,265.  &i.  2d  avuiUblc  for  dii'.ribution.  The 
ires  lore  have  tranafrrred  £1.000  lo  debenture  redemption  aiiikiiig  fund. 
.-mJ  £1!  ODO  to  roierve  His  addttir>n  to  tite  £2.5.093  above  inentiiiu"  T,  iiud 

r,--  iiluiiietil  'lif  |Mjm''lit  ■  ['.lit  I.HiJWKl/ ill'.  ii|e:i"i  : — At  the  nHf  •  li  -U  ]<t 

rrnl.  |irr  annum  ;le.-«  tax:  on  the  preference  ahacev  and  at  the  rule  of 
20  per  vent,  per  annun  (leva  tax)  on  the  ordinary  abarv.  tin  lading  tha 
interiin  dieMettd  of  4  |>erceat.  i^id  on  Sept.  1  laat.  Tlieae  pa^mailta 
.imoiiBtt(»«60.55d.  9:.  21,  Wi-i  -  C?.;  TlO-         't  carried  towwd. 


BromptOB  iiiil  Kflnftyn  Blaotiiaitf  Supply  Co.  (Ltd.). 

Tba  aamal  Mpcrt  ef  tba  dvaoton  far  thenar  to  Dec.  31  ttaiee  thai 
the  ratraaua  acoDunt  rfnwt  a  credit  balanea  of  £31,321 3i.  7d„  wbiHi,  taitb 

£229.  4a.  brought  forward,  and  £232.  13'.  &I.  iot  'rf  at  received,  makei 
£21.H36.  1>.  After  deducting  X'2.250  For  intMCit  on  delienture  ato-  k, 
£2,100  for  interim  dividend  on  preferenw  aha-e.  and  £2.457.  12^.  &t.  for 
interim  ■livideod  at  the  rate  of  5  per  cent,  per  annual  for  the  half-year  t  > 
■luiio  30.  17Z0.  on  the  ordiimy  aharea,  tho  direotora  rei  .>m[ueu'l  that 
£6,003  be  put  to  depreciation,  i'3,000  in  reduction  of  reuewalt  tstpente, 
and  that  clividenda  b«  piid  to  Dec.  31  on  the  7  per  cent,  eunidatife 
preference  aliarea.  on  the  ordinary  aharea  at  7  per  cent,  per  annum 

I  making  6  per  cenu  for  the  yexr),  and  that  £487.  ISe.  bo  e.irrie>l  forwanl. 
The  nominal  capital  of  the  cjupa^y  is  now  £3X1.003.  dividei  into  20,000 
prefcrenon  and  40jOOO  orditwj  ahnrat  of  £5  each.    The  directon  propota 

I I  iaaue  8,030  prarerniea  and  319  ocdimry  ahar»i,  blioginj  the  ordinary 
and  preference  capiul  uji  to  £1CO.OOO  each,  and  to  redeem  the  exiating 
debrtiture  Mluck. 

Tlie  mie«:il  i  f  m 'I  ;  j  i|c  l  !,'.iiit  been  completed  during  tbevetr 
al  11  lui  tdi^r  i.i  i:2,'J'j2.  I'  l.  lOd.,  and  atier  appnipriatiui!  £3.000 
irom  the  iiicome  of  tlte  year,  the  renewal*  au*i.eii«e  aowunt  alanda  at 
£14,184.  Ue.  UM. 


Westminster  Electric  Supply  Corporation  (Ltd.). 

Tho  report  of  the  diroclora  of  thii  corporation  for  the  ye»r  1900  ia  n< 
followai^Tha  ntpfdy  of  current,  which  on  Ilec.  31.  1899,  waa  provided 
for  the  cquiealent  of  421.445  lamjd  of  8  e.p.,  had  iiicreaw.-d  by  !><•:.  31, 
1900,  to  the  equivalent  of  469,589  lam|».  At  the  preeent  time  there  ai4 
on  circuit  the  equiralen:  of  479.066,  and  applicntiuui  have  been  received 
lor  a  further  T.OMi  lump*.  The  !*?iifih  of  nwlway  in  wKi-ii  uinu.>  have 
been  la'd  i  .  ■..  eji.fU  b\  im.L-n.  nuking  nli.nit  21' tni;<--  of  c .y,  inl<» 
which  upwanU  of  186  mile*  of  oopprr  [atrip  and  I'jible:  base  boeu  drawn. 

Tho  dirwttur*  liave  entereil  inUi  an  n;„'reenient  with  the  Veatl^  ef 
■Sl  lieorv-e.  Hattotrer-K'iuare,  for  lighting  the  whole  |iariah  by  electricity.  Tha 
experimeDtal  laui|M  erretetl  near  Victoria  Station,  whi^'h  hare  been  in  uae 
fur  aome  tiino  (Hut,  have  given  great  eatufactaon.  The  otaina  for  tlii* 
pttrpoteW  being  laid,  tha  lamp  poeta  are  being  npidly  erected,  and  in  a 
•tert  tkMa  cnandMMh  coetic*  at  tin  ana  iiiU  be  ]%u«l  bf  ai«  bmpa. 
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The  eootinu'.'^!  Kiirh  [ini  «  nf  WcUh  i«t/-aiii  ci»al  hstsnM3tt*il*^il  ftn  rxt-ra  rawt 
of  »b(mt  60  p«r  t«Dk  f  ir  fuel,  lod  bM,  of  course,  nwlcTU;  y  iffiri  t«H  tho 

SrnftU  of  the  fMt  jcnr,  ~^ii>r«  th«  «U|)ply  of  cumot  bo*  bccji  (^iTcr.  »K 
CO  Tult*,  the  ravsDus  bna  klao  b««u  roduc*<l  by  tbekllowMIM  (A  8  per  omt. 
to  coiuuiuen  tupplieJ  at  tbat  pmsure.  All  tb«  canauown  (4^661)^  with 
the  cxoe|iliuD  of  utna,  are  now  oii  the  200-TOtt  drcuit. 

l)urii^  the yav £148400  ordiner]:  »bara aiBtal  tan  Imid  hn'ifd  at 
jxtr  t«  tb«  thaMluiltoi.  A  terge  im>|xirtii«  af  ijiii  mub  hi*  liMD  ex|i<»ad«d 
i>D  the  joint  uadei'ialLioK  of  the  SL  Jaiuen'  utd  Pftll  Mat)  Campu»  aiul 
this  eiTpnrUi'>n  iti  the  jiurchase  of  lnuds  and  erectioD  of  aorke  at  North 
BoDk,  M«ryl»'l>"iin.  This  :'S|'it->l  ti;u«t  n»r<^artly  uiitil  thi- oiwoiog  of  the 
idfork*.  i>vn\iM  ijiT' i.iui:lta1;\' . 

Ad  interim  divitUiKl  tUe  riuut  IQ  jmr  [ler  aoiium  for  tU«  Ijalf^ 
tcmmM  June  30  lut  hiu  beta  di<tri)>«teil,  wid  th*  Mt  babutce  avuit- 
•Ua&rtfndMid  x*  4)30,536. 19.<.  4<l.,  »  diriiiend  at  ttonUof  U  per  cent. 
|iw  MMMM^hw  tax, for  the  iMil^ttr  to Deoeniber  k Meaauaiaiitd,  £3,860 


Britisil  Insulated  Wire  Co.  (Ltd.) 


'J  li-j  Jiicctoi  i'  report  aiiDouuoea  Uiat  the  cmes  pmfila  for  the  vr  ni 

"   -  -  -    -  £6.432.         5;',  Ij.u'lgjir.'  f,,r< 


£134,226.  Oe.  lld.,"to  wh-.-'i  i,  .vlil-,!  fG.fe  li-..  5;'.  Ii.u'i«!,r.' f,,rw.>-,l, 
maliia);  £140,66a  ISe.  BiL  J.b6.'li'>-  tN<.  'Id.  ji  »:...Me.l  lur  ci"C  jf  ^l  ii-iitis- 
tratiuo,  le^al  npciucn.  pateiit  fee>,  kc,  detir»L'iatioii,°|)at«iila,  del>euture 
InlMMti  M(i  intrrest  un  prefemugo  capttal  for  the  year,  iaavi«>  for  din< 
daod,  rcwree,  kc,  £74.163.  IS*.  4d.  The  ioUriu  dhidend  at  tu  rata  of 
10  per  cent,  pi-r  utinum  alreiuly  |iaiil  un  the  ordinitry  tbarea  abeurbed 
£12,481.  7».  9>l,  and  the  ilirncti>r«  liave  tnmfcrrul  to  reMtrc  £22,400. 
Iriivtiig  £39,282.  7».  7d,,  »tii1  a  divlHsnr)  is  isnw  j»rt>[io!<.'d.  in.iVini.:  s  hi>:i' 
for  the  yciir  of  15  jicr  S'imlL  ■  i;  Ihr  urilir-.n-y  -h.in--.,  nmi  r.uTyi-.iv:  I  n  \sai>l 
£6.763.  ISii.  4d.  Tbe  nwTo  mm'  »taiui>  at  UiM.iKO.  During  iIm  joi^ 
30,000  pratame*  ihant  af  <6  mch  bm  baM  iaautd  at  a  pn-initttu  nf  lOi. 
per  •luurr.  and  30,000  ordinaiy  tbarai  of  S6  aach  at  a  premium  of  £S  \xr 
•h-iro.  rhc  prCTntrim«  «,hit>i  r«5r»>ivr?d  '£!6S000;.  wif!i  £12,fi00  f  raierty 
r?"  ivf  J,  iu»,v-  il77,tCO  ov.x  MI  tlir  ):2<X),<Xr'}  of  tin-  rp?i-rvp  fjiir!, 

ie  now  in  activ*; 
Datura  oo  Ikaee  work*. 
•  fatare.  Tut  oom- 
|H«r      aaquired  further  valuable  freehold  property  at  PrcKot, 

1m  dAenture  inaue  of  £69,000  matured  on  Dec.  31  laat,  b«t  a*  tbt 
dJr«cta«-4  coateti)|>late  in  th«  ti  future  makiuc  a  lai]{ic  iaau*  M  mora 
favourable  termi,  armofteroei]'.^  !iuv«  l.9l<:>  uatde  with  IHMk flif  th*  hoUn 
to  teopunvUy  cxlaad  Uteir  l>ond«  to  .lune  30,  ISOU 

Tto  ntolto  '  "■ 
litti{d«at«f 
beea  made 

grtat  incnaee  of  ti'v  com|>iuiy'*  bunloea)^ 
itrlbar  ostanriiHia  in  oonUuplaUoB. 


The  Dfw  coDjwr  rolling  and  drawio^  departmrot 
•pntioB,  and  mi  Mtf  jnatUM  tin  capital  mfmdStm 
k  will  Im  mmmvt  to  rartlier  ntand  tlMm  ia  too  niar  t 


OmMo  Bspplr  Gto.  (LM^. 

T\ie  dirvct.'kiV  r(^|>ort  for  lite  year  endnl  Pre.  31  itatvii  lliai  the  (fital 
unit«  auld  amoUDtcd  to  1.096,519.  agaimt  967.098  in  1899,  and  803,789  in 
Ifm.  The  proBtn,  iDcludiog  X'1,811.  K  M.  fu  m  tfiW,  amount  to 
1.'1(>,(X)6  bi.  11'.  Interim  diridendi!  at  U.r  r»t<.  of  5  v^r  coni.  ner  annum 
un  the  preference  and  8  par  oant.  per  aununi  on  the  ordinary  ■Woi  »ai« 
>aWtoJu»hit>a»iairt&g<&iMB,fcM..aaJ  tki  dirwtn 
mmi  fliruer  dIvMaadi  at  too  rat*  of  6  fier  oaot.  pw  i 


ammn  oo  tlw 

eneeandS  iieroeoL  on  the  ordinaiy  eharee,  ahaarbing  £4,637. 13a.  lOd., 
•ad  ttut  the  faaUnce  (£2,387.  10*.  lOd.:  be  carried  forwarrl.  The  high 
jirfce  of  eoal  which  ruled  during  the  year  ba»  incrc;ivil  lh"»  c>i'-t  of  pro- 
duction by  about  1' 1.600,  I'  Jt  at  preucDt  pricv-  ih^-  largri  ii.ii-iLii  uf  ihlii 
iuoaaaad  ex|ieDi«  mUI  i.-.  eiived  during  the  L-urrctjt  jeur.  Tlir  rcti&i'«<-  and 
llaiimlallmi  at-'cnnnt  haa  >jchi  increased  by  £2O,C0O,  iiio  j>f«mium  uf  £1 
pOraliBva  on  20.000  |  inference  abartit  ixnued,  and  now  n>.An(U  at,  i:40.000. 

Two  »«t«  of  plaiil,  witii  ii  L-a:  iic;-.;.  til"  530k«.  e-inh.  hivc  b.xiu  .jie  :it 
I'aodon  l^cne  durin;;  the  v/nr.  TIil'  pai liuojeuiiuy  bill-  [nJlllJl«^^ 
year  to  ijive  powrra  to  tiie  cuiupaiiy  ouliide  the  area  of  their  orl(;inid  pro. 
viiiaDal  order,  aod  alao  for  <h«  niimdy  o(  aJectridqr  ill  Ooafortb,  tiafo  bien 
aaooesafully  carried  tbrouKb.  Tlie  eoionauy  ia  now  In  poaoaioa  of  an 
extenaive  central  Keneratin);  ^ilaliun  at  Wallaend,  having  taken  urer  and 
euUj>.'ed  a  ataUon  oonimenced  b^  the  Walker  and  WatUend  t'nioii  Oaa  i  'o. 
A  .uit^ble  lircffi^?*'  ^itip  nf  <';irri!l«  H«i»  tilwt  ),pen  fp^'urn^  :in(l  is  ;iv:tilnt  V 
f'j-  fui  u:.:- ilrvelMj'Ri^-Mr.  Thr  i  .-l|■^[aT:^■  ini-.i  -n  i,  i.,uiiniii  I'l  Mirrt  iKr 
ureaeut  and  groniiij;  demand  t»r  riet^tricity  fur  {Mwer  an<l  other  purpotn. 
Iba  {Hirchaae  ptiea  of  iho  riveraide  aite  w«a  nIUmI  at  SSSJSOli,  tti*  Mndora 
lakbir  |)refarauce  afaarae  for  ilteir  pordiaaa  uoaof.  There  nmr  remaina 
unirtued  10000  firdirisTy  and  6,260  vrrfrrrnt^  shArft,  wbicb  will  bo  offrrtwi 
to  the  aliar^'li'jlii'.--^  MM  the  write  t«i"Miv  a.^  tU^  iswijr  iliir:n.' ihr  i.  iMt- 
coining  auLuuiQ.  The  director*  iiroii)"*  to  iTOate  4  per  cmt,  nior'cage 
drbeoturea  to  the  amount  uf  1'2^0.000,  which  will  be  iwnol  if  the  extended 
operatiun  uf  the  coropaoy  require,  tbe  totul  iiaue  itot  to  onceod  ooc  haU  of 
tne  Mid-up  eaailaL  Tba  aspaiidityra  on  caailal  anmint  during  tba  nar 

Ttle^raph  Coiistrucuon  and  MaiiUenaiice  Co.  i,Lid.;. 

that  tbe  < :  n:ii»  f,.r  Utepoat  jtsar  ahow  a  net^ugt  of  £100,166.  16b.  Ski., 
after  kh^trg^p^  inti  rnat  on  ddt'oturea  ;  £53,809. 6«.  Id.  «iu  faroui^it  tor- 
ward,  making  £163,999.  2*.  lOd.  Krom  tbi*  ia  dcdaelod  tba  ialaim 
dhidiDd  of  6  pir  caat,        fat  Jitir,  aaMUttia^  t»  £IIHJtt9,  iMfiag 


£131,589.  2a.  lOd.  Ui  be  now  ilealt  with.   Tbe  directom  i>TO>ptt>o  to  di'a- 

triliute  a  dicMwod  of  £1,  1h.  ]i4t  «Liirr  a  i"inii«  i  f  on,  per  oliaro 
i>liB:>rbiuf;  £56,02S;,  '^in^  .>1  Ihp  niLi-  if  12J  |«rt^'i.'..,  an  )  in  iVmi;  ■>  (.  ul 
dividend  for  tbe  year  of  £Z  per  aiiare,  or  17^  frr  eenl.,  frrii  nf  tax, 
lea«iuf  e^ibJoM.  it.  lOil.  to  be  carried  forward. 

Tlio  boijiMM  of  the  unopaDy  during  tbe  paat  year  bai  been  aatlafactory, 
and  the  fast^nice  hare  be«n  full^  occupied  in  the  manufacture  of  sub- 
marine  tetcgraph  caMce  and  of  imulated  wire.  The  eom|aoy'«  iteini- 
fillips  btivr  <itri]'l!'y"?il  in  the  Inyii-i;  i..f  lub-jvviiii'' s'i'iiIm-,  »nd  alao  In 
ihf.  i-.irrjinj;  ■ '.it  i  f  ri'jsiiiiiig  ■  •) .iTili  iru.  The  fii.'.ot^e-  ir.  \\  liiirf-road 
inil  iireenwtch  aod  tbe  steamabipa  baTe  been  maintaiDeil  iu  a  thurou^hly 
rtticieateondilioa. 

Tbo  diriQtan  iNupoae  to  add  a  ftirtliar  aon  ttfMjM  to  tb*  ftutm 
fund  eatabliahod  iu  1899  fur  the  licnefit  ^f  the  COBMH^  ~  ~ 

Tbe  transfer  booka  will  be  cloacJ  fnjtn  ISth  taSDM 
preparatory  to  tba  {WjrmMt  of  dindeod. 


cirr  OP  otama  taenao  tmbitati  oo.  (tm)->Tbt  Ant  baU. 

yeuHy  uievtiog  waa  hold  at  Oarlivle  on  Wodn«*<lar.  Tbo  diilniiBii  (Mr.  O. 

l{i  fi,i:vl«  «n)  morect  tbo  adoption  "f  lb"  direct  r;'  repoil  wbich  afft'H  that 
tbo  arc  worked  l)y  the  company  un  lcr  airaugeiueut  to  ["ly  40  ]•  r 
'11'.  ot  tbi-  traffic  racoi]>t«  to  the  M«nch««t«r Traction  Co.  in  (Uiiwiicraiiuu 
>r  winch  lha  Haaelwater  LXKnimny^pay  the  4  |ier  com.  inlei'eat  on  tbe 
ilcbenlurv  atock  gabecribol  and  paiil  up.  aud  5  per  cent,  intcreat  upon  tbe 
ordinary  ahare  capital  to  the  data  of  taking  oser  the  truuiway  a  by  the  <  W- 
litle  cmiiwDy.  The  revenue  account  fur  the  half-year  ahowed  a  i-urplua  of 
£1.623,  und  Uie  bMkii^-^-  profit,  ■ifut  v.r.i'\,^  olT  (■iit  iIlm,!  pi-i'litninary 
expcni-eil,  Wi-  El.'MJ.  Tb-J  ilirffcl  .rs  retu-nuifMii  tbi'  C&OO  !■«  jjUt  lo 
deprociatioD.  aod  that  a  4liviilen<l  fur  tlw  hnlf.yaur  to  iti:  31  at  (be  ntia 
f  3  per  oeuk  {NT  aMmin*nabiiig(^pir  awk  tw  tbo  year,  be  dedand. 


Tbe  car  luilia  im  bad  baM  11 

I,10S|MI ;  tbatnOBa 


tb»  wwbir  of  pauengeni  canM, 


.;  tbBtraM«i«M|M»|«rnlk»4M.:  talaltwtirt«,»m;  MiA 
(fiT'fiS  per  ««Dt.  of  r«ee<pt«X  6rMd.  Tba  rtport  waa  adopted. 


expeniia 


DimtlCr  HBKEROIlt  AlfD  THEATBE  TICOT  CO.   ITD.)— At  tbo 

BhaifhoM«r«"  mc  ting  Mr,  M-iUiJuy  Mi.  r;,  K.  .1.  M.i'uii  r-  ',\iil  i(j*t  in 
tktol.i  I  they  Iit.ud  f.-i.;ii  I.i  U'b'U'ltrry  ihn'..  iiftei  Micfiil  C"U.:il'Ti»- 

tluii,  be  bad  maile  up  his  miiwl  to  renew  the  rum|>tny'a  lict  ncv  for  fire 
yeara,  aubjaat  tD  iHtidB  aMidilimih  and  biotiiif  at  itrj  wmk  bwriaiid 
cou>|ietitioik.  Tin  dlreetor*  emwltod  witli  friendly  membani  of  Farlla> 
nicnt,  and  tbeir  atmu^'  opinion  waa  that  the  matter  muat  b<  fought  taan 
iniiie.  The  aluirebuldera  wrre  nuw  u*ki;d  to  maction  the  bill  whieb  tba 
diroctora  were  promi>tiikg.  'H^ft  '^in'T-t'ii.s  wr-n''  rareful  t"  iHtf»rf.'!-i*  a«  little 
pu»>ib1e  with  the  monuit-hy  '  f  t;ic  rustiMt-iir  i  b'M'rrv;.  Tlirv  want<'d 
their  Ucmco  tt>  be  extendeil  tu  42  ycMra.  the  period  u-nially  fpmicd  Ut 


I,  and  aaniitid  tbat,  iutead  of  the  prewnt  myall 
wineb  waa  very  expaoaire  nir  tiie  INwt  Office  to  caVolate  atid  cbeel 

cimjiany  ^luuM  pay  s  liimpaMio  nf  £600  a  Te»r,  with  an  cxUa  £100  a 
yea«  for  every  1  r*ir  ■mt  pci  si  ui.iu  iliin"  5  pi  r  i,  ui.  iiaid  to  the  ordinary 
abarehcildera.  If  tlie  dqwrtuiput  ciiuM  aa''>id  tii  carry  a  pi>«t<.iai<t  fw  ^a., 
aitddu  all  tbe  work  incidentitl  loe^yiuK  it.  In.-  ooutended  that  if  tito  oom- 
pnny  )iiud  tbem  a'gd,  it  wuuld  be  awpk^  a>  the  cuiupauy  bail  to  pronde 
the  va|iilal  nnrrimij  fur  ibair  alaitirlo ayaleA  tu  oatob  tba  iHniaai^  The 
ai:iionottbe<" 


■BnUMMUmr  nimOf  SAILWAT  oo.— At  U>e  gentral  meetiiiK 

of  thin  r-tenpnTTT  h**M  on  Thorwdfiyla^t,  Mr  J  Stants  Fcirltpi  ^pr^'-'ilin^  ^nid 
that  J^ini'i-  thrir  rxirmrilinary  iarctiii>5  Tf^^  f.-i'-i-'i.,  .bm.  11  tb.jir 
aocuoiota  bad  been  maiie  up,  and  too  oaiily  fuieiled  the  furecaat  whkb 
be  gave  them  on  that  uocaMOD.  Thia  aarioua  pueition  wan  tracaillitalBDat 
entirety  to  the  opening  of  tbe  "Twopenny  Tul*.  '  They  ha<l  leit  In  the 
half  vfinr  101  OCO  tu«i-claaa  paaseogerf,  272,000  aecuud  claaa,  9(4,000  tbinl 
claw.  =11.1  1.100  nesMan  ticket  aubacriben.  Tbeir  working  ex|ieDic>  had 
inLi  vn'*il  by  1:1,200.  attributable  ctiii  fly  lucr.il.  In  thin  com llUon  of  alfain 
tle,.lrii;  ti->i:li"H  vva>.,  of  courne.  tbi'  iuvj'ii;  uriK-e.  if  if  could  be  In-inight 
>>Uiii(.  but  there  were  vtber  meaiurea  tl>cy  tnuat  take,  which  will  r<!<iuire  a 
irrrnt  rtfafnf  ibillindbiniilridni--  thro^iwMlMirfiinilnnntilair  Ittirfnnn  tr 
Tbe  milti  of  tlw  wmlthig  eftbe  Outial  fiMdon  Railway  were  ont  in  hi* 
view  ao  extremely  brflli.ttit  '.o  the  invr^ttnr  aa  to  make  bim  (Mr.  Korbca) 
lielieve  titat  tbLiti  wuuM  }y  ,\  f:r"ii  r-.m  of  i:i3iney  to  j>u|>purt  the  deaigDon 
of  thoec  railvraya.  For  engtneent  aoii  eict  triciana  and  profenuoual  men  it 
wn  very  ea<n'  to  diioign  xueh  linee  ;  but  Iberi!  would  be  guod  many 
difficult  (|uealion<  tn  Ivt  gut  uver  in  regard  t<i  future  tube  railwaya.  The 
<b:»<  tqi»of  tbe  Dialrict  line  would  have  to  watdi  and  d»  theu-  bt'U  to 
I  pjKjee  and  daft->t  wheinte  directly  vital  to  the  District  Unilwaj.  Kor 
inttance,  a  r»i!'«ray  nivilft  tin  Strant  and  the  City  would  uot  aoit 
them  HI  all  Tliey  cMU.d  uni  M,w  it  t'l  gii  w.tbout  having  rumething 
to  aay  upon  it,  and  that  would  moAO  tbe  aeeeaaity  of  appearing 
in  oppmiition  to  the  billi  fa  JMikmant  if  tblf  mm  |it  ttanb 
t)n  the  question  of  prorMoa  «if  fundi  Air  iIm  oonvenlaa  from  iteaiii  to 
electric  traction,  the  dirci  tnrs  mn  determined  there ahould  be el«-<"i''it»  : 
but  thei-e  wvre  a  greki  u.nny  clwlrical  doctum  in  tbe  wnrli),  mi  l  n  v.v,t 
number  of  difl'ereut  idriLi  :n  tu  t  be  iMit  method  to  be  adopted.  Tbe  board 
had  before  theiu  nine  pn  puis.ifi  fruru  ilillLrent  plaoea,  nod  one  particular 
one  waa  inaiated  upon  by  their  techniual  adrlaera  a^  being  tlie  beat.  Some 
outalda  bowafer,  aaid  they  did  net  oare  abuut  technical  advltem  — 

they  kaew  batter,  lite  eotnpany  wu  bound,  in  honour  to  the  Metro. 
fiolitan  t'inu(iaoy  and  iii  ju»lirn1.i  tVr.m"'!vi''  t  i  tlttcriiiinc  wti  >i  sy  ui.ri> 
waa  moat  ap|>licable  to  botb  tin-  Iii.i-'.  They  were  bjlJ  i-y  '.iK'tr  ciitirir. 
that  una  ayalum  in  particular  was  ailmirahlc  for  tlieir  purpo«e«,  that  it  wa4« 
grtttt  advaooe  on  any  other  ayatem,  aod  tbat  tba  Amerieana  wan  BOt  is  it. 

~  H.  aod  tboca  wai  • 

«mdd  bBTCtaaom 


WcU,  tbe  Ancricaiu  thought  they  wm  in  tl 
amotnt  ef  conflict  gnag  on.  Hmaw,  tha  di 
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to  M>m«  determinatiou  :  kut  the;  wouKl  not  do  Ajth  i.i*.  i.iLuiui;  in 
^Ivauoe  iJie  couaeut  of  the  very  Urye  •L»rehuliiorii.  Ttwy  woulil  first  lt»»e 
tOMUla  tt|>xi  the  rlectTKAl  kjalem  to  lit.-  *dii]ited,  an<l  tlicn  deteroiins 
wbat  ma  tbe  b«*t  lueaiiaut  provuliu|;  the  tuiiiU  aii4  the  Inat  muouuI  thtj 
«o«ld  do  vilb,  Tht  talraUnt  of  Ike  Une  daetuded  upon  gMkiBB  tte  bob* 
f  Rubo  to  deeirie  tranfam  amied  mii  with  tti*  utnuM  iiwid. 


HOKTUAMPTOif  ELECTRIC  LIOHT  AND  POWER  CO.  itTD.)— Ai.  itil- 
ing  (o  the  tnounl  r(|">rt  for  1900.  the  e<juir»1eDt  of  &,399  ul  iitf  i.  U  B  p. 
IftiniM  w«i«  ■■  Jiiii«i  ami  motive  i-iwer  o-iual  t'l  297  '  <■>:  •  i  .•••■li  ; 
5,ti96,  '  >uij>»rt>l  Kith  6.702  in  tJie  |.ienou..  je*v,  liringiog  thr  t  otal  lu 
25,'>39  a  liimi-.  Toe  tnaiti.<  liAve  b^ni  csttndcd  iU'ut  IJi  miles 
nuikililtft  total  lennth  kI  ahout  7A  mile's  The  uuiuber  of  '  ji^uincr"  Iwl 
bwa  tovMKnl  If  10fi«  MbiaK  444  iaalL  Tlw  io  rcj-e  in  iIm  priMof 
rAel  KfriMiMlj  kflei-tad  the  i»«ult»  nf  Om  ftu^n  ircikiug,  aci'l  in  MdiUan 
lli're  !»»!•  Kr»»t  aud  uitc.\  ■  i  1  ifelay  la  the  delWrr;  of  mK-hinery,  U|imi 
whii  li  tlw!  cliiiii;*  to  :i  I.ikIi-  r  voluii-e  wai  ile|iei)deDt.  Tlii-  ith  '  h 
>*)houM  liavp  fakeo  iila^-o  during  Un*  j<ijmii»w  muutli^,  wa/i  ri<t  e^-irity  (M^t 
(Kine"!  Hi'il  ,i/isr  I'lir'-'Diii-',  iind  ■  tn  then  iiuly  l«»ali-'fai  Uirily  underiakcn 
during  a  frwdiiya  u(  tiue  weatbvr.  Uoaatitue.  tlie  {•Uiit  hu-^  hvtu  woikinfc 
«Mc  iiMwicallya  tlitii  iIm  mmsII  Um(  m  im|<ir»vemeut  r«a  l«  recorded 
fw  m  Mt  rtreati*  !«  voacnrmd.  Tlw  •munlo  «how  £1,132.  IBt.  Id.  to 
cradlt  nrt  rrvcnup.  It  U  ).ro;H\.;d  to  [>iy  ilivii)rnd«  on  the  6  |>er  t  euL 
(Ind  |ircfrr»nc«  (£:i2y  .  on  tl»c5  i«r  <  i^nt.  ! fixed 'i  iTrffrem  o  »hare« 

(£418.  ^  Sd.),  and  8  nor  crc.t  oi<  l^-f  "T  llnujr  ih<r«»  (4:4361  ISc  80.), 
liMiDcM&l£iL9d.tolMc>)Tie>l  1  K.I 

SMITHPIELD  lURKEn  EL8DTKIC  SUFFLY  00.  LTD.)— Thr  .>ii»nl 
neetin((  ot  Uiu  cjtuisin;  wa«  lield  on  Kri>Uy.  The  oliairnuD  (Mr.  1). 
LfMi)  DMied  the  ailoptiun  of  the  r<'i>'.irl,  wliiult  lita  aliMiVrcPliMMiD  Tk* 
BtHrUan.  and  laid  thoy  rotdd  mildly  .  ..iiKratulate  IbenMavw  vpm  tb* 
reauU  M  tUn  ymr'a  w.irkin^.  'I'lir  nuinb<T  of  tuuiji'  liad  iticreeaad  lijrtiM 
rt^<uin1«il  i-f  6,279  8  <■  p  ,  which  r<  jir<'r<rn''  l  .57  new  iiulomere.  AtuMll 
KlO  new  Mht>]--<  ;«ti!l  rcmaiiteil  tn  hn  lijfl.tiNj.  unil  they  luid  every  ie!i**ori  to 
U'.  i",.-  thiiti  ill  iityr.^n  of  time,  all  wnuKl  cnuw  in.  The  Dew  a  i.u-iju.':]  • 
when  tUcy  coai«  io  would  bo  proStatde  vu*t<>aifr>,  «  Uwy  »tre  I01115  h"Ur 
eonaaiMr*,  mid  tlw  canrannjr'*  piMit  could  Uk«  tbeol  witboat  (urtlier 
Gtpital  oatiaf.  Io  I)fc ,  1900,  t(i*r  exiwadtd  about  £3^000  en  a  new  unit 
■  if  pUiit,  wbi'  li  wni  unw  in  nj  nrali.  n.  jiii  l  lliey  hnpod  I"  get  ihrotiuli  the 
"ij'iiiiMT  at  1  d<Tr»M<'l  workloK  0'»'.    Thfl  iii">«»»rv  lu.l  liic-ii 

raised  hj  tlw  ii(»an  of  £3,800  *o  no.l  d<  bftituic.  in.  r^/wiii?  th«  total  of  that 
ioHie  to  £&000.  The  l«ar.l  w.iuld  limit  further  iaaut  a  of  cnpittl  t  >  vrotks 
which  wouM  allow  a  direct  and  iuimoliato  pM'it.  Thoy  vntuld  maintain 
the  jiUnt  out  of  revonuc.  and  for  Ihkt  purpo:...  £1.COO  li«l  heeii  pliwnt  Io 
de).r(!<'iatiou  account.  The  foat  of  coal  had  Lieeu  £4.166  for  the  year.  agaiii»t 
£2,6C0  ill  llio  previ.iin  12  iiioiith*.  The  urdinnry  rtlisTeliLJd*r>.  althoiii;h 
ihiy  tiiiKht  D'.t  ref  ive  »iiy  .livi.liMiil  for  a  'o«  vfars,  or  only  n  small  one. 
cuutd  rent  (xtlnliril  that  tlie  coiujiiuiy  had  <«<'ii  elualy  but  aurely  ouiit  up 
onnfe  aud  aolid  fmndatioak.  TIte  direetor*,  althouclk  tniiilBd  to  *  muh 
laiCir  emu,  had  uid;  talan  BBtOt  Tlxy  thuuHht  iIm  tin*  hid  anoM  wlien 
tbm-  mra  eo titled  to  a  partloa  «r  tMr  IqiiMawte  fee».  Kiir  Ut  (<l>e 
fiMmaal*}  iwi,  1m  wm  not  di«p«»d  t»  work  wy  longar  for  noUiliif . 

WnnWOB  KLBCTRICAl  IHirJIXATIOW  00   (LTD, i-TI'r.  dirt^ctoi-' 

re|:*>rt  Alat'^a  th.'*^  <hii'iTit,'  t''*'  t^h  yrtr  th*  ^ioiv*!ciit  t-t  3.033  S  c  }».  Uioimi 
"crc  «/|.i..--J,  l.iioging  th'-  1"-  .1  :  ■  17  808  at  tin-  end  of  1900.  of  whicl.  l.OftS 
ri  prc'vcit  motive  power.  Tike  expenditure  on  capital  aecuuot  aniiiuutod 
t..  £6  76t  14'.  4d  .  brlnginu-  ih.*  toul  to  1153,670. 3<.  6d.  The  priiKii>fil 
eipeodituru  wo*  011  maioe,  aud  iiiolu.led  a  new  c.»ble  to  Wiitdtoi  L'ii»tle, 
wblM  a  DumUr  of  iwhlitioBalligliM  hara  beeu  oimecUd.  aud  aI«o  in  St. 
Qawige'et'liapGl.  A  new  battaty  uf  acoumulat  .ra  hn,  Lmh  piuvided  aud 
U  now  w..ikibf;.  The  uet  (noSt  fnr  the  yt^i  i^  £4.372.  lln.  lid.,  and  "VLr 
lUree  fourtlu  of  tlte  proOt  has  l/«cu  e^u ol  J  I'r  m  the  supply  . if  elc^^tri: 
ourmit.  The  aiiuMittL  a«ailal-le  fur  dintiilmtjoa,  ioctudtDi;  iiddiJ.  12>.  3d. 
f  raw  the  pravlMw  yair,  it  Ji&fibi.  fa.  ai ,  and  Oia  Umbm  reaewntwut  a 
dividend  at  fta  rate  wF  8  per  eent.  for  t]ie  year,  las  fraev  An  Intmrim 

dividend  of  3  |.;  }  ceot.  htt«  alt  3ady  l«ni  paid.  A  tmlam  oof  £1.400,  14<.2.l. 
will  reuiitiiir.,  and  iKi-  -lire^torti  reciniueiul  that  £760  l>tt  imM*!.!  t'^  the 
depriviatiou.  jl,  and  rcBurte  fund.    £.^,747.  9».  61I.  wn-  rrieirr.l 

during  the  yc.ir  lis  pri  iniuui  on  LLi-  iK>i]r  of  I  hi-  Uilaiim^f  the  -.hare  <uip(tal 
ICM  e^iciuoes,  and  ihu  diccv.tun>  recomoiciid  tltat  £1,&00  of  thit  '"Q  curried 
l«  diTfilmd  aiiualbatioD  iMoaiMt,  aad  tbo  iMtlaiiea  iSOJiVi.  tk.  !<> 
dqiKciatini,  Rnaml  aod  toKrvai 


OUT  NOTBS. 


mMOIUUiDA.— Bank  rate  4  per  cenU  (IVI<.  21,  1901).  Price  of  ailver 
per  oz.  iF  l  21  f'(iij  "l«  f?J  per  cent.)  ST,",  — 97|  ^  for  money, 
97i  -911  for  at  .ui;-.  .  1  e:  .pi  •.,  Li  J— 97\  ;l-\i'.  21).  CousoU  I'liy  Day 
Mil  til  1.  Scoeka  and  bliaies  O>iitiouati(ia  UityH.  Feb.  2li)  ojtd  Mar.  12, 
Tkbti  I>ay%  Vcit,  37  aud  Mar.  li;  Vij  Dare,  liMi.  98  and  Xanli  14  i 
Miataff  Shan  Gtny-atar  Dtye^  Fdi.  96  and  liar.  11. 

aUflKHNMi  AHO  FUKTWOOD  TKAHSOAD  CO.— At  the  meeting  .11 
Taatdv  ^  oliaifllian  (Mr.  'i^e  Uicbiirdwn)  mid  the  woikia*;  expen-wa 
abowad  an  iaereiaa  otvint;  to  the  high  priee  of  coal.  Aa  cxtru  receipt  in 
thia  yejir'h  aLtomit  n  i-  £Jii3  for  the  »ile  .jf  turrent  l-i  the  Itlmk]*-.! 
'  pji.il:-,.n  'twini^  t<.  A  liM-.vkdown  •  n  their  i-y-teui.  'I'/i^re  hua  i  di-r  reaae 
iu  the  ditidiiKi  uf  1  pci  cviit.,  U  tuguig  Ihudunii  lu3  per  vcuU  lor  llieyear. 


BRITIBH  ELECrKIC  TRACflOH  C3  LTD. ;  -Trie  ib,(.Tlptioii  list  oloMil 
I'U  WeilnemUv  in  an  iaaue  of  30,000  b  per  cent,  cumulative  preterauee 
ehaiaa  of  £10  each  io  thia  coottiany  iaaued  at  £11.  lObkptrihiM  ii^lto 
EleClrie  and  Oenentl  luvealjneat  Co,  The  |>mapertua  of  tbb  bwia  IS  au 
ii(t;en--itiii(5  »li>coiiirnt  ami  lihuira  the  jirogieas  of  the  BrilLAh  Klectrio 
Traction  t'o.  kiiira  it^  ft.rtDatton.  The  tliare  ra],ita]  of  the  c. mi | any  it 
£2,000,000,  of  which,  with  the  prr»ent  .uUcrl;  tm  i,  f  1  y)0,n<K)  hM  t,.eu 
iaftoed.  The  company  hiw  p«iw»r  t.»  rai'o  00  ,1  ■  'r-ntu-r-.*,  any  ^u:u  n;-'L  m 
ctwiiug  half  the  aubiuribnl  ckpilal  for  the  time  being,  and  t:0CU,0UO 
de)<;Dtar*  tiA>ck  hw  bean  iaeued.  2|077  £10  ocdioaiT  abaraa  ere  Io  b« 
nIK.tted  an  fatly  paid-up  to  certain  ehanhotdan  in  fba  Braih  RIoclrioal 
I'.iiipneering  Co.  in  acc-. 'rfhino?  \k'itli  the  agreement  rKK-nlly  cSsoKd 
Ijet  .veen  the  two  eiinpanie*. 

CAMBniDGB  ELECTRIC  SUPPLY  CO.  LTD  -At  f  ,  .mr,u-i)  riKWInif- 
Ml.  M'lt  '.vlin  pwided,  rcferrc*!  t<t  the  con  j.^.iv  ■  -tr  ,.1^  [irr,t;r.'.->  .kn-l 
oicellent  prvijiecta  for  the  praeeiU  year.  The  whole  of  the  atatf  bad 
worked  wmJ,  and  all  had  dona  thtir  bait  to  mika  iha  aanpaqy  a  aueotMi 
The  Hon.  C.  A.  IAvmoim  nii  tbey  owed  a  graat  deal  to  tbor  mananv 
,  >!r.  Uir^er;.  who,  «i  xomo  "f  tl>ein  knew.  wa«  goiui;  shortly  to  Newcasue- 
oQ-Tyiic  to  mana^  the  work^  where  machinery  ^uch  ai  tltey  h.vd  io  Cmhi- 
Uidt'e  in  -te  I«  wj-  n  i-.nf-shiomhly  larger  i-pheiw  .ifaLti'jo,  md  much 
mot.^  ji,:.    ■!     ili'j   ilin,  i  i:i  Ihoni^'ht   they  could  n"l  stand  in 

Mr.  I^iu'ker'a  way,  TIkey  had  un  undentandiuK  that  Mi-,  liarkcr  would, 
at  any  tte*  ha  vnaaallad  upoa^gite  advka  or  aiwiabtnia  when  lha  0am 
brid)(aaiai|iasjiB|glit  •iihUni  tadoM,  • 

CENTRAL  IMTOOV  BULWAT  Ml— TUi  aomfWiy  am  mviting  apali- 
catiuna  for  £816,000  4  par  omt>  dafamliira atock.  Tba  line doaa  to-d^ 

( Friday  1. 

CBBLSEA  ELECTRICirr  SUPPLY  CO.  (LTD.  i -The  traiMfer  bouts  of 
thia  company 'a  prfferw.e*  uvl  ordinary  oliarea  will  he  tdo^fd  from  I'eh.  25 
to  March  6  iuilu^u" 

SDiaOK  AHO  SWAN  UNITED  ELECTRIC  UOHT  00.  (LTO.)— A  puynent 

enaoeooataf  dkidmd  Itartha  wirimi  year  «i  tlia  rata 61 8  far ont-ntr 
aeottia  (laai  taa)  oa  tha  *  A"  ihaiaa  for  tba  half'year  to  Dmu  Si  ii 

d«ckre<l .  Thia  worka  out  at  la.  6<I.  |ier  ahur*  on  tbe  partly  t>atd  £5  aharea 
I, £3  paid^  and  2j.  b<L  [kt  ahare  on  the  fully. [Hud  <6maree  (lem  tux}. 

OENERAL  ELECTROLYTIC  PAKETT  00  LTD  i-Me«n.  Chalmera, 
Wade  k  Co  ,  Liverpool.  Inne  i.n  Ic  .v  tfiur  ul-U  ni',a.tig.ttii>n  of  thia 
i'  >ui(iany'a  finaacial  poeition.  and  the  director*  will  auoiuit  a  reviaad 
talanaa'liiaH  to  Jan.  n  at  Iha  foTihagmhn  loartitig.  Tha  balanee  ihain 
in  iha  aaoounla  puUlilied  laat  year  ha»  been  Inenaaad  on  TafMon  by 
£2,835,  makuis'  a  tol,tl  of  £59.341.  Fn.ai  Utia  liaa  ticen  .lexluetcd  tha 
ea.<h  dividend  of  50  per  cent.,  free  of  tux,  declared  March  21,  1900,  and 
the  net  halance  to  Jan.  31  it>  jC4?.')%.  Tl.ii  h  repre»«nt«<i  by  £62  i»  ^'h 
and  49,474  fuUy-fihid  up  ,'t,)ni-iry  ^liu.-.  in  tins  ICIectrotytic  .Mk-'H',, 
i  i.Vd.,'  The  dirt^etnra  rc^onitiicti.l  itwt  46,7ii of  these  «hum  bediatiihuted 
anioDg  the  f Iwreholibm  at  the  rat<^  of  eight  ahitreo  ia  tha  AUali  Caapaar 
for  every  fire  fham  in  the  I'urenl  <  omtutny,  traTiog  3,708 aiiaNB and £U 
in  ciith  t'o  lio  ritrricil  forwon).  The  diraecon  soniidar  that  very 
fact  n-y  pro^trwa  ha*  been  made  with  tha  OOMfenHtam  fit  tha  WOlluof  ttw 
Kle'^trolylic  Alkali  Co.,  at  Middlcwich. 

GIANT  8  OAUSEWAT  AND  PORTRVSB  ELECTRIC  TRAMWAY  CO  LTD 
-The  onlinary  K*"eral  meeting  of  this  conip*Jiy  wan  ht  l.i  lua  ni  ^k.  iue 
.Ui  ci  tom'  te(»>n  w.n  oilopted. 

LONDON  PLATUCO-BRAZILIAH  TELEaRAFH  CO.  LTD,;— The  half' 
yearly  i  >wpon»  mi  illie  «oaa]MjMr'e6  jNT  Mnk  daiwnturei^dita  Maittb  l,«Ill 
1.0  pni'l  I'V  .MeMr'i.  Olyo,  liIHa,  (Mrrie  te  IJo.,  67,  IjOtnhard-ttrtal, 
l,..ndoi..  K.c. 
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HmOPOUTAlf  ELECTUC  BUPrLT  00.  (LTD.)— The  <lire<-(nni  Tc^im- 
\tt  ttnal  Hivulfiid  lor  the  jMr  cn<1nl  Dr..  31  "I  tM.  f»r  share  on  iho 

llhaicr,  -III  1  &i-  ler  sliiJO  un  tho  nrw  •"■nrrj. 

MOKTBERM  COnWTIEB  ELECTaiOIT?  SUPPLY  CO.  fLTT.  -\Vl-  are 
iiifoniiiKl  llml  iUp  ir-rnt  i.-sue  of  £100,000  niMe  I'V  tl.U  .  ..mi-aiij-  ».ih 
UrRelj-  MTcr  -iulmiTibeil,  nii.i  l.'tti-r^  .f  all  -lmtiit  ui.il  irgn-l  Kill  lie  jwi-letl 
III  u  ilaj'    r  ' " 

KOTTIKG  HOL  SLECTBIC  UOHTIKO  CO  iLTD.)— An  •xtnardiou? 
KCDoial  iiicetiuR  wiUb*  h«M  U  tb*  Hm«,  MO,  H||lMtR<  Mottiu  Uill 
U4t«,  London.  W.,  OB  27iii  tost.,  U>  ■)>)  ri>v«  tti«  UH  lAieh  ii  MiDg 
pnMDoted  for  eompuUorr  powan  t-l  purebwe  uver  two  titee  in  the 
cumpui}'*  Mtk  o(  •uppi/.  A  ooDllrinatory  iiiecling  «iU  be  bald  on 
IfaOTlk     Ite  dal*  Asm  nr  th«  aaniul  gMMiml  nwtin(  of  the  oorngtrnj, 

Wm  Ca— At  »  epMbl  mttti^ti  Ofa 


inu'liamantaiy  Ud  for  H 
k|>)>roTed. 

SOUTH  LOHOOS  tMHVAn  Oa-Tbe  report  ot  Um  dirwiom  (or  Ito 
hiir.ycar  «nd«i  Doc.  81,  itatc*  thtt  the  lumdon  Ominty  Oounell  hM* 
giren  notice  to  aoqoiro  the  whole  nf  thn  underUktofc  euthurieed  the 
Com|iiuij'a  Act  of  1879,  pmbru-uii  Ihi:  M<cUnn  «(  the  R*tler«ee  I'ark-nMil 

betneeii  Nine  K!mi"  nv.ii  I'l'iu^li  n  .ni,  nl«iul  2t  uti-eetmilf*,  »i)d  negolillioin 
tbereu:i  ar*;  (•eiiil.nL'. 

STOCK  EXCHANGE  NOTICE.— Tlie  SUick  Kiuluiiige  Committee  hta 
<>i<tlerv'1  20.000  £10  nr  Imury  (ull  |>iul  ebutt  (Noe.  1  to  20,000}  and 
£2;3O,00O  ^  p»r  mot.  tirii  taortKitgi!  dehentarea  of  £40  each  (Koe,  1  Uk 
6.860)  ^  tfc  Mritiik  CW— itwt  /iTwti  fa  Jfcrilw^  On  (M.)  to  b«  ^toi 

WSn  AranUV  TBIMBAPH  go  (LTD.  TIw  h»]f  yeirly  inteieet  on 
Ibie  caapMty'e  £800^)00  6  per  cent.  moHKife  debeututee,  due  ICarch  I,  will 
b»  pM  if  am  Krtkil  9iak  «i  SootUBd,  W.  WnhoUt-toiwt  London,  ILR 
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(UCTRICITY  SUPPLY  COMPANIES. 

Bl'ck'j'ih  »  ri-'-«'i'h  n'Tif.-.i  K"iv.I,i.(lr<l.(ftlllTix1.i 
l>  I    -ii-'  ;i-'  S      .  5'       I    ''^  ^T'-l  iUlii:i>;il 

Boar-iiii;!.  T.h  »rrl  |- .  il-       .•   H  l|i  plT  Oxit  

Iir..       4^  i-^-r  /4;t-l.l'  i:tiiiL»Uvo  Pnt  -  .  X  1 

II,,       t,  -j.  r  tVini.  IK.iKnion  atook  (r«il.)  ,.. 
BiBnipiMi  t  K'.innlnnion  KjiKUielty  Boppty  Ord. ... 

It...       7  }>r,r  ;  <!r.t.  Pp.'ffirvtiOe  ...,....«...«.- 

(lelc'if.*  K  1.-.  S-.rii'Ii-  Orllinry  ifally  naliil   

Ub»r--r.^  l'T"-.n  »  ;^-.mi..l  KlwtrWly  Supply  i3orp> 

IXi.      4^  j.,ir<'^Lit.  PfTNlnrDooo   ,.  .I'i, 

Cb«I»»*  Klai'VrlnllT  dapniy  Oniinsry  ...   -  

'  Do.  ^  iicci>iTil.  Il'-vwliir*  St.-<!i  (r»d.) 
Uhtcagp  BaiUua  l<lM<-ri..«  '  S  iyr.ir  f.it  BooillltM.)  . 
CKtr  atLoiMloa  RlW'tr^n  Uahtlzut  Or4.  .n—^—mm 
DO.  fl  per  Out.  Camulktlre  Prel>  —ni  mi.^ 
•Do.  I  pv  0<mt.  IMxmtare  iltoek  (Md4  «••> 
Da.  4|%liKi  D»».  suckOefW.iallpd.).«..« 
00001,7  of  LaodeD  end  Braoh  Pm.  OMlBHf  »  w . 
Do.  t  Mr  Oeot.  Onmolattre  hifenMi_M , 
'^W>.8(oeka<ini.(etlp4)(n<.) 
'  itr  sippif  Co.  OrtHoty  < 
lleetria  lJteht^tOniij«CT^.jg.«^...M.~^- 

**nk'**SaefoMble»PiS*  Sl?siik.(ii«l] 
Kaoue.A  Ki«tl«.Oo.  A  KoUUic  BtU  Oo  (f M.9M.)*!! 
iModoa  ■uetrle  dappir  Ombiarj  ... .... 

Do,     6  per  OwL  i'rafarnxia  ..^  ^i,  ...n^,. , 


Do.  4  per  Oani.  lit  U  inniC* 
HeCnpoltUn  BIw  Sa;>;<lT  <>n\.  ... 

Di>.  itVtiuii   

Do.      44p9ri;onl-U^ii.aux:ltKlr»tMjr»it»ic«  . 

Do.     St  p,-riloat.  Man.  Deb.  a<oek(taiL)  .... 
Hottlli.;  1)1:1  KtaootoOMlaatf  ~ 
Olf<iril  KlLft.r'.a  Orlttafy    ...«.....>  ~m  -..>• 

IUr..l  Kl'>-lrlc    ....    ....  .....  ..  . 

R^TorPla'.*  K'.r.i.i  Tf'i  1  • .  t.i  ;.,  '■ :  I«  M'lr.Deh.... 
U.:iT»l  K'-«trl>- npaii.- M    i-f*!  »h»F««  ..,„ 
'     I)n,       n  t„r  iIl'iiI.  i«i  n  .ri<Jijii  l><»!)<iii.taro» 
St,  Jfcinu*'»»U'i  VaII  MaiL  K  i.*trlij.lJraLr,^y    ....  i  t 

p.:,,       7  ;y.r'.  Im.t.  l'r-ftir.?n -a    ........  \  1 

'    'I--.  I 'til  jat  i    -"i".-.*  .n.'tl  

Smli  ^inul !  \U-k".n«  t;  ■.■nric  .-j'.ppiy  itrjiue/y 

IM.      t .  l>.*l..<-r  ir-w,  

Boavti  LoQilao  l<lMttlo8i|ppl;Orv|iiur7  .....  .. 

Weeirtmier  Mootrto         <WtM»y  .>» 

Da.  l>».,-.„...,-M«  


ELECTRIC  IMlWArS  mil  DAYS,  At. 

bi»^iti'.»j1     r.»oi»-w.i  rr»3i«irii  

Ilrlut Tr.,  uwiy  1  'I  'r  l"  n-.,  ..1  ■  >0')turee 
I '.^rrlA.rn  I )rj|| 


Uiiuil»(.v,.i'.-iir""ii'->:f4ilypaj 


I  Do.  «  porOi.l.  r)!ni'.t::r,j»  ...m  '>'4.a»— 
Brltlib  Oolaiabli  Kiixitrlo  :Uli<r«y  UrdUMf 

»,i  If  Prtri^.ri!' 
I       li.-.       IV  ••.t-.  M..1! 

Do.      fl .  C:iii:.  i'r>'   xl 


I  par'.)  int.  ror.MU       It   tut  i:.r 
4  Ayrw  t  fkUfr*Hii    1         i'  '  i--  ''f*'-  , 
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TuK  judgment  of  tha  Ooart  of  Appe*l  in  the  nutter  of  tho 
ooMbteto  batwwiD  fbe  OotponMoo  of  Londini  aal  the  (Ktj  of 
Lon<!on  Electric  Lighting  Co.  does  not  tedoce  things  to  a 
•tftte  ol  the  moik  ekmiDtuj  limgbtiJtj.  Indeed,  kqr  Us 
bl  ■  gmt  meuon  of  fta  jndigineiBt  of  ihe  Coart 
r«  and  in  view  of  the  fact  that  the  City  Corporation  has 
already  taken  action  on  the  assumption  of  the  contracts  being 
invalid,  the  situation  grows  more  oomplicated.  The  view  held  by 
Ur.  JiurticB  Fabwku.  that  ibe  contraois  wwo  valid  bfloaue  they 
di(]  vnt  rchto  to  coDHtmcliY.-.  -svorka  ha-s  not  been  unstained 
by  tlio  liigher  Court ;  but,  novoitbtileaB,  oue  of  ibe  ooiilracts, 
vis.tihat  mftde  oilfiiiMUy  with  Ibe  Laiag.  Whartait  and  Domi 
C-onstrtiction  Sytdicale,  for  the  lighting  of  the  eastern  tlistriot, 
it  sustained,  on  the  ground  tbat  no  shaiebolder  in  that  syndi- 
fl«to  mM  in  a  mj  to  nate  Uio  floainet  void  aodw  die 
Ijoodon  Sewere  Acts  Vtfi  and  1851.  Consequently,  two 
of  the  contracts  are  held  to  be  void,  while  tho  third  is  sub- 
tiiaed.  It  noMiai  to  1w  «mb  irbit  viU  b«  iho  IteUoi  of 
attack  an<3  defence  which  each  of  the  rival  parties  will 
nov  adopt,  on  the  strength  of  the  measure  of  vietocy  it  has 
gdiMd  for  itodf  ud  tin  dkjn*  of  MM  of  U*  opponmi 
Tifay  wc  be  pfrraitte<l  to  hope,  liowcvor,  that  opeu  conflict  will 
at  this  stage  be  abandraed  is  faToai  of  the  lets  oos^y  ud, 
in  meh  afamniiitHiMa,  non  Mtiifaotnij  ubitialiaiL  Brt»- 
payers'  money  is  not  to  be  UghOj  iqmiidvrtd  ob  gMidag 

I'yrrbic  victories. 

Thk  gigantic  aitiA  tni»t,  whioli  for  w-nn  time  jiast  has  been 
n  otrntemplatioo  among  leading  ^American  iron  and  steel 


masters,  has  at  length  been  consummated,  and  it  involves  a 
capital  of  no  less  than  £220,0110,000,  diatributed  over  the  oi.^ht 
chiof  sMel  works  in  the  Uniud  iStatee,  including  the  enormous 
works  of  tbo  Oamcgio  Oompaay"^  at  Pittsburg.  Mr.  Fbb- 
roNT  MoRiTw,  the  principal  anthor  of  this  bold  "combine," 
anticipates  that  it  will  be  able  to  supply  the  world's  demand 
jn  siral.  and  to  oonpeto  vifli  ftnlgn  aiaiiiafiMlanrg  in  all 
mil  kets.  We  are  not  at  present  cnnoDrned  with  thd  proh^Me 
eileot  of  this  (^upendoas  trust  on  American  home  markets, 
but  Bftllah  alaobiOBl  and  ofhar  aBgiiiaea  am  nafbrtonataly 
not  in  a  position  to  ignore  with  impanity  ita  iaf!iii>tice  on  the 
British  aad  eoiooial  eogiaeering  markets.  Should  the  Trust 
he  soatoiiMd,  U  inay  be  predioted  that  its  ooatroHsn  wHI 
utilise  Bfitisb  and  other  outside  markets  as  a  convenient 
Jumping  ground  for  their  soTf  lus  prodoots,  at  prices  wbiob  wilt 
aeriously  handicap  local  mannitottttaiB.  History,  however,  has 
shown  that  the  artifieial  stability  of  these  enormous  combines 
13  not  easily  nor  long  maintained ;  ben^  as  with  so  much  else 
in  human  affairs,  "  man  proposes,"  but  Proridenoe  upsets 
bis  calculations  and  disposes  of  his  schemes  to  his  complete 
eonfngion.  Without,  however,  looking  for  miraculous  inter - 
TtntioB,  tt  is  not  difficult  to  dkoovac  Datoial  oausea  that  tend 
to  explode  this  "combine," and prabaUjirill do aoditataally 
betoea  it  baa  been  kng  in  existcsec. 

PrnaviNo  his  interesting  seriea  of  tessar  ohaB  apon  the  value 

of  the  electrical  "  blaze  current "  as  a  sign  of  vitality. 
Dr.  A.  D.  WiLi.Kit  haa  investigated  the  applicability  of  thia 
test  to  vegetable  8«eda,  such  as  beans.  The  results  of  this 
ioTMtigaBatthaiva been  embodied  in  a  Paper  which  Dr.  Wallik 
recently  coramtinicatftd  to  the  Boyal  Society.  Py  "  blaze 
current,"  we  may  remark,  the  author  denotes  ■  the  galvano- 
metrfaal  tokaa  of  an  aqloaive  abuige  locally  aniied  in  Uvioir 
matter,"  a  definition  -n'hich  carries  our  minds  back  to  the 
famous  preiideatial  address  of  Sir  Bukoon  BumEBsoN  to  the 
Britidi  AamiatloB  at  NoUiagban  fai  16M,  «bn  tha  bypo- 

thesis  of  explosive  "  letting  off"  of  eleotrioal  energy  ia  living 
tissue  was  advanced  as  the  explanation  of  vital  functions. 
Dr.  WauJtR  hai  been  abla  to  airiva  at  flie  Importaat 
geoeralisatian  tha:  "  if  the  aft>  r  currents  aroused  by  single 
induced  currents  of  both  directions  ate  in  the  same  diraetioD, 
the  object  investigated  is  alive."  Both  animal  and  vagatable 
life  are  included  in  this  generalisation,  and  the  t«.st  appears 
conclnaively  to  aottla  the  qasatioo  aa  to  the  vitality  of  anj 
tested  seed. 
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Polyphase  Electric  Working. — The  Councii  of  tbt  Society 
o(  'Alia  has  arranged  for  a  aeries  of  BMclal  lectures  on  Ihia 
■alijaet  by  Mr.  A.  C.  Eborall.  These  will  lMM{iraNd  onFiiaay 
tmnSag^  April  26,  l^Iaj  3,  10,  aad  17. 

SImMo  Fins.— In  the  EttetHemt  Jkttmf  of  N«w  Toik  for 
Feb.  9  abimt  MdUbnnt  dcokio  Aim  m*  imaiOMi  «n4  illiu- 
timtefl.  W«  Twy  iddaia  la  Eoghna  awfl  thm  msduiiM  fbr 
iwdintfy  ooolhig  parpoNi,  but  Ibero  is  a  gtowfof  Aemaiil  for 
tbem  in  tiapiMl  diiutM  lAttn*  Quit  atrndinaB  of  mUoo  is 
greatly  prannUe  to  tbe  gknlMtt  muinMBfy  of  tin  panhah 
coolie. 

Personal. — Mr.  \V.  Fi.'-bcr  lui-  ri^-i<.:nod  liis  position  with 
Moaars.  R.  K.  Crompton  A  Co.  after  u  somewhnt  close 
connection  of  nearly  10  years  with  Col.  Croiupton  Mr.  \V 
Wood  has  reei^^ned  his  poeition  as  engineer  to  (he  Bristol 
TfKSiways  and  Carriage  Co.  in  order  to  take  up  an  appoint- 
nuat  in  tbe  traction  depMtment  of  the  Ueaeml  Eleetrio  Co. 

Criito  £iUn«pttaoi  udBipaln:— 

iy»te  <i<  Inlerruptink 

LatrnkU— Cypru*  Jud«  21, 1899  ... 

PursS-Miinuibain    Mw.   2.  1900  ...  — 

CUyronr— rinheiro                ..  Nov,  26.  1900  P4h.S7il80'I 

Panumbaoo—CMre    Kov.  'iS,  1900  ...  — 

MiwMllw  ■BUMkna............  Jn.   7iUML  ...  — 

  J«.  17.1m  ...  IIM).25,  tm 
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Pacific  CaMe. — It  id  annonm^Hil  that  Mr.  Alexander  Lang, 
naaflager  of  tho  Hank  of  Montreal  in  London,  has  been 
appointed  a  nienibcr  of  the  I'acific  Cable  Board  (o  represent 

the  Canadiati  (Jov^rnxotnt.  A  resolution  id  to  coinc  br  fnre 

the  Canadian  Parliament  (proposed  by  Mr,  .M  ilock,  llie  WtH- 
inii!it4^r  c;en(>ralv  authorising  r^onada  to  contribute  v'„(h8  of 
tbc  jC'J,000.04>ij  to  be  admaMd  by  the  Laperiel  Qofaraumnt 
for  the  Fiiciiia  cabk. 

Obituary. — The  death  is  announced  of  M.  Edouard  Delamare- 
DeboutevUle,  of  Fontaine  le-Bourg,  near  Rouen.  The  deceased, 
who  was  only  47  years  of  age,  was  the  inventor  of  the  Simples 
gas  engine.  In  recent  yearj  he  bad  devoted  hia  energies  to  the 
qnestioa  of  the  utilisation  of  blast  fumaoo  gases  in  the  opera- 
kioa  of  gas  engines,  and  hiii  system  had  bees  taken  op  bj  some 
of  tlie  wading  finne  on  the  OootineDt,  iiialniiiig  ONilsot  In 
France  and  Cockerill  in  Belgium. 

Boyal  Thanks  to  the  National  Telephone  Co.— Mr.  W.  E.  L. 
Gaine,  the  general  manager  o(  theNationfil  Ti-lpphuDi'  Cj  ihtu 
receivpri  from  Lit-ut.-CaL  Arthur  Dft\i(lnou,  tbo  Kin^^'s  1  .■"jHPrrj- 
'i:  Wfii-r  1',  tbo  following  letter:  '■  I  an:  commaudcd  to 
liilufui  yiiu  that  the  telephone!  soi'vice  at  Osborne  waH  very 
well  anil  ftlcic-ntly  con Jucted  biM  month  ucdtr  circumstances 
of  b  xcoptlouiil  preenure,  and  I  am  commanded  to  thank  you 
lor  the  nrriiagomeatB  whieb  wtn  BMide  vbioh  Bifland  ulia 
»aEi^iiictory  result." 

Jubilee  of  Owens  College  —  An  influential  committt^,  headed 
by  the  Doke  of  Devonshire,  the  Daka  of  Argyll,  the  F.arl  of 
Derby,  and  Berl  Spencer,  has  iasoed  an  appeal  with  the 
oSject  of  raising  Xt.'tO.OOO  in  eelebration  of  the  jubilee  of 
Owens  College,  Manchester.  £60,000  are  ne<^ed  to 
charge  debts  that  have  been  contracted  and  £100,000  for 
additional  endovmamt.  Among  the  objects  the  promoters 
brnn  ia  vietr  are  tbe  ettlaetioa  of  the  debt  of  SaSflOO  oa  tbe 
bofMiagt  o(  (be  madkri  adool.  special  endowauDta  for 
exMbg  abeh^  the  eateMjiahaient  of  new  chairs,  the  eaiab- 
BebliWlt  ef  na  iBatilalioB  for  bacteriological  investigation 
IbA  tor  tbe  atody  of  hygiene,  and  of  research  (ellowshipe, 
■ad  the  emtkm  of  a  pension  fund  fcr  members  of  the 
teaching  staff.  Owens  Collef^c,  tho  appeal  sayp,  Ihti  first, 
attempt  outsi'lf  of  I^oudon  to  supply  tho  groat  cities  of 
lilnghuid  vi  'ii  r.stitiition.s  giving  a  btgh-clasB  universal 
education.  il  ntili  the  krgoBt  of  thurn,  whether  measured 
by  the  nuruljer  nf  its  toafbiny  slalT,  thp  numl)er  of  itt  StndantB) 
or  the  size  and  completeness  of  iis  buiidiuKii. 

Eqnilibriam  between  Self-induction  and  Capacity  in  a  Net- 
work of  Concentric  Cables  M.  G.  H.  Julius,  in  tbe  liutUun 

of  the  .MonteGore  Electrical  Society  for  February  describes 
experiments  made  on  tbe  network  of  amine  at  St.  Petersburg, 
where  the  total  length  of  the  nudn  jjg  S49  kilometres,  aud 
the  total  capacitv  67-78  mfd.  ThejBwama  eiBplagred  ie  8,000 
Ttdti,  fiaqmn^r  iS'6    par  «ao.,  udtlMaepavlii  enmot  nwlci 


out  at  4G  H  amporus.  With  all  thf>  transforinen?  in  circuit  the 
wattless  transformer  current  is  270  amperes.  The  ideal  would 
be  to  rodaco  the  angle  of  lajr  to  zero,  and  to  do  this  it  would 
in  thi?  cane  be  necessary,  the  antlior  .'-•ay^t,  to  increase  tbe 
capai^itv  of  the  system  more  tiian  fj\c-fold.  The  table  below 
gives  tke  power-factors  for  various  outputs  at  St.  Felersbiug, 
tbe  wettlaaa  oomponent  being  tekea  ■■  inmriaUo :— 


Z30 

840 

SfiO 

Ow  4^   

assa 

0-6S3 

0-6B7 

Aiii|>ere* 

600 

700 

80O 

0060 

0^ 

soo 

360 

400 

460  1 

0-760 

0«M 

0fl74 

0^! 

900 

1,000 

1.200 

l.fiOO 

600 


nigli-Speed  TelepiApliic  Keceiver.  -  In  a  recent  nnmbsr,  the 
)■'!<■  irfti;  liHi:-<  i;an'i''<  l'"u  i^ive.-i  a  de.scriptiou  of  anew  tele- 
graphic receiving  instrument  by  Biemen:-^  nml  lialske.  The 
magnetic  deflection  of  cathode  rays  by  tbe  currents  from  the 
line  and  the  photographic  registration  of  these  deflections  ara 
the  essential  priociples  of  the  receiver.  Several  methods  of 
carrying  these  principles  into  practice  are  Ulnatrated,  the 
methods  proposed  needing,  as  a  rule,  special  sending 
apparata&  One,  the  most  complicated,  of  tho  instru- 
ments, bae,  according  to  our  contemporary,  two  or 
more  elaetawnagiMta  aat  at  an  angle  with  each  other  and 
Operated  by  OUnaata  frim  separate  lines.  The  currents  are 
regulatad  at  the  aiBdiBg  OM  with  regard  to  ataangth  and 
direotkia.  The  Ihw  Meotad  oatbode  atreant  fallt  on  a  pap* 
ticttlar  oneof  nnmerourainsH  fluorescent  patohc  ^-r^  i  i^rean. 
The  light  from  ttiia  laminons  spot  is  gathered  by  u  it  u  paned 
through  a  transparent  screen  bearing  paepet^  placed  alpha- 
betical characters  and  then  reflected  oa  to  •  aumng  strip  of 
sensitised  papr-r.  This,  wheu  fixed,  washed,  aod  dried,  giWB 
tho  diapatch  in  ordinary  characters. 

An  Electrically  Operated  Drawbildge. — In  the  /■.','-  •,'/■, jf 
World  for  February  16th  there  is  an  account  of  the  new  high- 
way bridge  across  the  Connecticct  I'aver  at  .Miudloton,  Cma. 
The  bridge  is  l,800tt.  long  with  a  2Gft.  roadway  ;ind  iwo  (Ift. 
sidewalka,  and  the  centre  draw-span  of  7'iOft.  can  bo  worked 
by  electricity  or  hand  power.  The  draw  is  operated  by  three 
25  ii.r.  motors,  one  for  turning  and  the  others  for  blocking  up 
theeoda;  there  is  a  fourth  motor  and  duplicate  set  of  turn- 
ing naebjaary  which  can  be  used  in  case  of  unbalanced  wind 
pressure,  or  a  break  in  the  other  maohinery.  Power  is  taken 
from  the  Middleton  street  wires  aad  •  oable  is  laid  on  the 
river  bottOD  aad  brongfat  np  tbe  eaatce  pier.  The  blocking 
up  offbaeadilfdMiel^BNMiaofapBiroftoggiaa,  which  are 
drawn  together  by  two  bnaweBnta  working  in  a  right  and  left' 
handed  aOMW  that  ia  tuned  by  haad  geariag  lirom  the  oMtor. 
To  open  the  bridge  takes  30  eaoonda;  tahaa  S  m^,  ia  aataa 
weather  and  30  B.i>.  to  OTeraome  an  nabalaweed  wind  premre 
of  Cib.  .~n  one-half  of  the  bridge.  With  hand-power,  working 
witii  10ft.  levers,  the  bridge  is  turned  by  four  men  in 

minutt's. 

Electric  LiRht  Statistics  iu  Canada. — The  Blirtriml  \\'>old 
of  New  York  publishes  tho  fa^owing  statistica,  sbowini;  the 
progress  made  in  electric  liglitiOj[  in  Canada  during  tbu  last 
10  years: — 

fn  1E(91  lh(!  oeiiMiB  n>'un»  g»»«  80  p*t  il  l?-*'WDt«  nelliog  clfctric  liifht 
ill  il>e  U  uiii-i  a  ;  ialSQ?  tliere  weir  l-;7.  wl,; ai  iitttDber  iBer*i»«iKl  ti>  297 
iu  liXJO.  Til*  eWlric  laiupi  lupplicd  by  t»tHbtW»IBmt»  selling  light 
oumbered  443,897  in  1897  awl  807,772  in  1900.  iThe  ImrsTst  wt«l>:i«h- 
nient  in  Can«d»  in  1900  itm  the  Royal  Klmlric  h'ght  Co ,  of  Montreal, 
•u|.[.lyijiK  78.7fi2  [ij.-a:i.)e,.j<-:il  l.un]i.  an,1  1.R05  aVc  The  next 

Ur^'cnt  IB  -.^i-,  T'ln  ntti  t:!,-.'li  :r  l.-nht  Ci...  ,nj|i,ilf  inc  "y5,0M  ilri'.*ll<l«iC«llt 
L.min  uwl  l,e>&0  »rc,  while  tlie  OtUw*  Kleclric  Co,  ,«l«niU  w»ll  to  tin 
fr  nt  with  77,355  innio<l««wBt  !»nip«  nnd  621  province  wf 

I  latario  hu  made  repiil  •tri<lr«  in  tbe  employment  nf  cU<i:l^U:tty  for  U^'htiDtr 
iwrpoee.,  u«Dg  '•.tn  s7J  Kinix  in  1900  Againat  a0l,9i55\ln  1537  Th.. 
mx>Tin«e  of  yu«>i<  -  um  t.  i4fil  tli«  nomW  from  185,892  l*tnp"  1"^''  <" 
235,322  Ineips  HI  1900.  l  i  e  filhiT  fw^TtntM-n  li*Tf  all  drrel^peJ  u«  "f 
electricity  fur  hi;tiiii:n  ]>ur["H(-s  mi  h  v(m  t  »--.tiHf.\Li,ji  y  [um  loer.  British 
Columbia  luui  n  'wuitie  of  t*UUwliui«uu  i^ilin(  electric  liKlit)  in  1897,  ami 
Ibeee  operMiog  only  a  very  nmalt  number  of  lau]i«.    In  1900,  Biowewr.  thi« 

 ''latupe.  Th« 

ill  1897  t» 
«ork«  in 
ffork». 

series  on 

waa 


aniea,  with  bd  ocjuipmeot  of  i 


proTinoehad  19  tiecirk  companiea,  witb  i 

use  of  the  arc  light  in  C«i  »,!»  \„\.t  iii,-n!,H*.>l  from  9.516  l»ii.p^ 
11.917  in  1900.  In  g^i  huiitii  i:  tlie  ocii'ua  of  1891g»s- 'ID 
('miada  ;  in  1300  there  wvr«  ii,  tkut  aliowiug  a  decreaae  of  m.- 

Worits  Management. — The  second  lecture  of  the 
this  aubjeot,  belna  the  loatitatioD  of  Jvnior 
deUwed     Mr.!.  H.  Barber,  at  tbe  Weal 


£ngini|»r'.  waa 
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HoU,  on  Uw  SOOt  nil.  Chmtlirabg  ffae  dbourion  of  earry- 
iflgftOdUftbtg  appliuioes  introduoed  in  the  first  lectare,  band- 
ennai,  Oidiauy  power  oranee,  and  cranes  worked  electriaally 
were  dontidered,  their  relative  economy  iu  working'  living' 
pdoted  cat.  Their  ooet  was  treated,  as  al'^o  t  b&t  of  radid 
crajies,  botb  hydraulic  aod  liand.  Trucks  aud  raila  in  the 
shop  and  railway  sidLugs  wiiro  Joalt  with.  The  lecturer  then 
passed  on  to  ihs  e.H.scntial  features  of  the  foundry,  and  cod- 
■^idered  the  c()?t  of  cupolas,  and  foandry  Ufting  and  conveying 
appliances.  Moulding  machines  of  various  types  were 
de&oiribed,  ami  the  relation  of  number  of  moulders  and 
labourers  to  output  w&n  euiureA  into.  The  appliances  of  the 
braM  foundry  rBBfived  attention,  particnlar  reference  being 
made  to  the  crucibless.  (JtinHral  arran(;ements  of  varioua 
works  wore  rKvifiweil,  the  most  advanta;{eoaa  positions  of 
the  dlfifercnt  dLpartmonts  buing  (>h[>wn.  The  systems  apper- 
taining to  the  tool-room  and  stores  wars  tooabed  upon,  And 
qaeations  with  (thnDM  to  kwttlg,  TBBtiUitiag;  ud  ]i|^tlag 


Addlttini  to  tbt  Itmif  ofOAltHffulliiigi^Sr.  F.Bnuig, 
AfBOmbMnt  engineer  in  the  testing  depMlOHMllldf  tiMGomnn 
GowmiMot  telegraphs,  publishes,  in  a  noont  nmbac  of  the 

EfeitroieclinUrhe  Zeittuhrift,  an  article,  chiefly  mathematical, 
on  the  prcjgreas  of  signab  through  long  cables,  the  sending 

•ndneeivisg  apparatus  at  tho  ouda  of  tiio  cabl^i  being  taken 
Into  account.  The  type  of  sigaul  con.sidered  ia  that  which 
would  ba  transmitted  if  tho  key  at  tho  sending  end  were 
raised  and  depressed  altetnaiely  for  iaUsrvalH  of  nearly  'S  aoc. 
The  mathematical  treatment  of  the  question  njeotve.-i  it.Hwlf 
into  the  decomposition  of  tho  Riven  periodic  i^ignal  into  a  scries 
of  BiBO  friRctiona  of  the  time  by  tiie  Fourier  procusa,  the  con- 
sideration of  tlie  prripertioa  of  the  cable  with  regard  to  each  of 
these  sine  oon(itiluidnt.-i,  ;ind,  nimilarly,  the  con»idoratioa  of 
the  behaviour  of  the  end  apparatii?  for  each  of  these  con- 
stituents. The  ends  of  the  cal)le  are.  throughout  tho 
invest! elation,  snj5pof?cd  to  be  arrauL-etd  for  duplex  sigtiaiUng. 
From  the  results  of  the  calculation;)  the  curve  of  received 
signals  of  tbu  type  mentioned  was  plotted,  and  this  curve  was 
compared  will  curvo«  actually  obtaiaed  for  such  signals  on 
the  £mdon-Vigo  cable.  The  oompariaon  indicates  a  very  fair 
agreement.  Tho  rosulti  of  onloulations  basod  oa  other  dis- 
pMitfanu  of  the  M»d-«|finlai  an  alao  givsn  in  tiie  Paper. 

Maw  TnrliiiWB  for  ttt  BUgm  Poww  Fliiit— Aooording  to 
the  Weiurn  JGr<e(r&um  of  Chicago  for  January  26th,  the 
l^iagara  Falls  Power  Go.  has  awarded  the  contract  for  six  new 
^jOOO  O-P.  turbines,  which  are  to  he  installed  in  the  new 
irfaoel-pit  now  !n  course  of  construction.  This  k  one  of  the 
most  important  contracts  conncL-ted  with  the  new  insiaUalion, 
and  as  there  have  botn  rununira  that  the  style  of  turbine  is  to 
bo  changed  as  compared  with  thono  at  prcaont  in  use,  the 
award  of  the  contract  has  hefu  await<-d  with  much  interest. 
The  I.  P.  Morri.H  Co.,  of  Philadelphia,  I'a.,  which  haa  cap- 
tured the  order,  built  the  turbines  now  in  operation  in 
the  preaent  wheel-pit.  The  new  water  whoela  are  to  be 
built  after  de-^igng  made  by  Kscher,  \\  y?s  Co  ,  of  Zurich. 
The  tnrbinca  in  thr  old  pit  were  dcsi^iitd  by  Piccard,  Pictet 
A  Co.  of  (ieneva,  and  tho  new  ones  will  differ  from  them 
principally  by  the  guide.n  and  buckets  being  eucbsed  in  the 
wheel  caf^  and  having  suction  tubea  which  will  allow  of  the 
full  head  available.  The  adoption  of  the  designs  of  Esoher, 
Wyss  &  Co.  is  the  result  of  a  competition  invited  after  the 
return  of  Dr.  Coleman  Sellers  and  Mr.  Hraokenridge  from 
Eoxope  last  spring  The  new  turbines  will  be  d^vered  in 
Aogust  next,  and  thoy  will  be  used  to  drive  the  six  5,000  h.p. 
loidored  in  NoTOmlMr  lut  fcom  tba  QtMial  BlMtEiio 


eod,  dio  UnioD  Intorostionale  FemwiuBto  do 
Mtimlad  tha  mfitotkm  ot  Iho  TcMBmn  and 
I  Aaiooiotion  to  luid  ito  oauma  to  Loirioa 


Thelnflnence  of  Wave  Fonu  on  Iron  Losses.— The  EU-kt,.,- 
4tchnviche  ZfiUrhrift  of  January  1  7th,  contaiuB  a  loxi^'  licooutit 
of  an  investigation  by  I»r.  Gusluv  1  in  kn  n  the  influence 
of  wave  form  upon  the  iron  lo.sgea  .1;  trtiiiaioi  uiGrg.  He  finds 
that  the  nsuiU  Steinmetz  coefficient  eipiation,  .■V  /;(iB 
liii'Q'  being  the  SteinmetE  ooellicicnt,  n  the  frequency,  B 
the  maximum  induction,  (i  the  eddy-current  constant,  and 
A  the  total  loss  in  watta  in  the  iron  subjected  to  periodically 
alternating  magnetic  induction)  in  only  an  approximation, 
being  more  aooorate  the  smaller  are  tlia  addj-oumnt  losses. 


The  hyatoMb  flOoSafaBl  V  do«r  not 

magnetic  inductioil  tmt  aim  oo  tbe  mtTO-forn,  oad  is  nuUer 

tho  more  pointed  the  linea-of-foree  curve  is.    From  this  ft 

follows  that  there  i.^  a  magnetic  lag.  In  aplte  of  the  above 
empirical  ei|ii»tion  not  beinfj  absoluttly  accurate,  however,  he 
consider.q  that  (at  all  events  for  ij  .^imm.  ahcot)  the  wattmeter 
method  of  telling  traaaXoimei  iron  is  more  reliable  than  the 
yoke  method.  With  measurements  at  frciiuonciss  between 
.l.'i  and  .")-">  >^  per  sec.  the  errors  in  the  wsittmeter  method  are 
loss  than  in  the  yoke  method  on  account  of  tho  proalor 
handling  and  accorate  fitting  of  the  iron  necessary  for  the 
latter.  Finally,  he  concludes  that  the  eddy-current  coefficient 
is  given  by  the  equation  3=  1.5-2<P(t(1  j- a«),  with  the  same 
approximation  as  in  the  formula  above  _ciled,  '/  being  the 
thicknesii  of  the  slieet,  i  tho  temperature',  »  the  temperature 
coefficient,  and    the  amplitude  factor  of  the  prooaure  curve. 

IntematiooAi  Tnmwa^  Con(pr«as  hi  Londoa.— Aa  ««  bovo 
already  tu 
Trammiyo  1 
Iiight  Bi^waya 

nnt  year,  from  Jul*  M  toilk.  Hut  Awoofat&B  Is  tofitillgtti 

members  to  join  thn  totomtiaiul  OoiMI.   tbm  tJaioo  liltar- 

nationale  Permanente  de  Tramways  has  for  its  object  the 
technical  and  financial  improvement  of  this  means  of  trans- 
port. It  con.^stH  of  ordinary,  extraordinary  and  honorary 
inembors.  Tho  companieg  of  horse,  steam  and  other  tram- 
ways and  loc'il  and  suburban  railways  qua!!';,  Lr  membership 
and  may  be  represented  by  a  delegate,  and  in  additiau, 
director!*,  managers,  higher  oiSoiah  and  engineers  of  these 
companies  may  also  be  memberi.  Extraordinary  members 
forrespoiid  in  rank  to  associatea,  and  honorary  members  are 
chosen  more  oc  less  in  the  s  ime  way  au  thoM  o£  out  institu* 
tious.  The  offices  of  tho  Union  and  its  secretary  are  per- 
manently establi.shel  at  Brussels,  biiS  tho  ^neral  rarctinf^, 
whith  take  place  onoe  a  year,  are  at  a  tims  and  plaw  lixwl  at 
the  preceding  m^eiing.  At  these  meetings  the  French  or 
German  language  is  to  be  employed  in  preference  for  com- 
munications and  diieuBsions,  hut  interpreters  will  be  preeenk 
in  every  cassi  Ilia  annual  subscription  for  companies  it 
dOf,  and  for  personal  members  12-60f.,  whieUior  they  are 
ordinary  or  extraordinary  members.  Ws  an  tufonuod  that 
arramgoiiMiila  u»  baing  nuda  by  tha  7faawiay  md  BaHwof 
1 1  »tU  fat  %  light  Eailmr  exldUtiim  dozing  llw  ooagneai. 

Electrical  Mhnhig  Dredges  La  CaHfoinia. — Aooording  to  the 
KUvtrktd  World  of  New  York,  there  are  an  increasing  number 
of  placer  iiiiuiug  dredges  in  California  usiog  electric  power. 
These  dredgoa  are  among  the  recent  developmente  in  placer 
mininf?  metlioJs,  and  they  afford  a  means  of  washing  over 
placer  deposits  for  the  eitracliou  of  i^'old  where  wator  under 
high  hea<i  fur  hydraulic  operations  i.?  not  available,  or  where  it 
is  de&ircd  to  wurk  the  river  botloma.  Tho  Ashburtou  Mining 
Co.  uses  heavy  oast 'Steel  buckets  weighinj^  B.'lh.  each  and  form- 
ing an  endless  chain  operated  by  a  150  u.v.  three  phase  variable 
speed  motor.  Tho  dirt  is  Carried  up  by  the.ie  buck-  .luj 
dumped  into  a  revolving  screen,  which  tiikes  out  the  larger 
Ktones  and  lots  the  remainder  fall  into  a  Hluii-e  boi;,  where  it  is 
carried  down  by  a  stream  of  wator  over  ril>1<:-?,  which  catch 
tha  gold  and  lets  the  dirt  be  discharged  us  taihugg  behind  the 
dredge.  To  drive  the  revolving  screens  and  the  pumps  which 
furnish  water  to  wash  the  dirt  through  tho  screens  a  75  n>p. 
three-phane  motor  is  used.  To  run  the  2Gin.  oeotrifu^ 
pump,  which  furnishes  a  large  volume  of  water  to  the  sluioe- 
boxes,  another  150  u.p.  three-phase  motor  is  used.  On  tho 
dredge  there  is  also  a  20  u.p.  hoisting  motor  running  wincbeo 
tot  niatog  the  backets  and  moving  the  dredge,  and  for  work- 
ing two  ipadii  vUob  run  down  into  the  mud  under  the 
dredgo  fhrliflldiiig  it  Ui  ftooo.  Aa  tlio  laval  of  Uio  pood  to 
whi^  llio  dndl*  dmto  majr  1m  oImw  the  level  of  mtorto 
the  river  it  ia  nooaaanr  to  nva  •  |Munp  for  keeping  tho  MDd 
fttU.  This  is  done  wiHi  ■  eentrift^fal  pump  run  by  a  40  b.p. 
three-phase  motor. 

The  Welsbach  Electric  Lamp. — At  a  recent  extraordinary 
Roneral  meeting  of  tha  German  Inc&ndc.scen-  (iaii  Light  Co. 
Herr  Scholz  gave  a  lecture  on  the  new  osmium  iilamoat 
oloctnc  lamp  of  Dr.  Auor  von  WoLsbaoh.  He  cotnmeiu  ed  iiy 
pointing  out  the  necessity  oi  having  a  refractory  material  for 


Uigitizea  by  doo^ic 
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the  filament,  whii^h  oould  be  employed  at  :i  high  teiupf-ratiire. 
Osmium,  ho  said,  was  the  most  suitable  in  this  rospuct 
because  it  bad  the  highest  melting  point  o(  all  the  metals. 
However,  it  had  only  been  possible  recently,  aa  a  result  of 
Dr.  Auer  von  Welsbach's  researches,  to  produce  an  osmiotu 
fltanuoi  Hitherto  the  metal  was  only  known  as  a  sponge, 
a  fine  crystalline  powder,  or,  after  melting  in  an  eleclrio 
are,  as  a  brittle  and  bard  sabstanoe  ifhioh  could  not  be  worked. 
Ibe  iMtttter  weot  on  to  ajq^ain  that  the  increased  efficiency 
owing  to  the  faimaie  in  tamperature  of  the  filament,  brought 
the  consunptioa  «t  aleetiio  powar  in  tba  (wmiain  laimp  down 
to  1  i  or  1  •4S  wtita  par  Haflbar Mndia  irilb  Itfaa  o(  700  hoata 
opwaida.  In  a  aampla  of  ona  of  thasa  lampa,  (ealad  after 
l,fiOO  honrt  ImmiDg,  flia  aandla-powat  had  only  gona  down 
12  per  atnt.  and  the  watts-  per  Heffncr  candle  had  increased 
from  1*45  to  1-7.  A  method  has  been  devised  for  cleaning  the 
bulb  of  the  kiupfi  withoat  destroying  the  glass  or  the  filament. 
An  important  consideration  is  that,  owing  to  the  conductivity  of 
osmium  being  BO  much  higher  than  that  ot  curhnn,  the  osmium 
lamp  has  to  be  supplied  with  current  at  n  lowor  prusnur, ,  tho 
voltage  beicfj  from  20  to  no,  so  that  si  vi^ral  Uiuph  must  be 
employed  in  sfnt  s  on  lOO  volland  20U- volt  circuits,  in  con- 
clusion, the  IccturiT  at.^ted  that  the  new  lamps  WOnld  be 
made  for  all  c&ndie-powur^  Irom  2  to  20O. 

The  Late  Prof.  G.  F.  FitzOerald. — An  appreciative  article  on 
the  late  Prof.  Fit/Xierald,  from  tbe  pen  of  one  of  his  closest 
friends,  will  bo  found  in  another  oolutuu,  I'ut,  without  trench- 
ing On  tha  aoopa  of  that  article,  we  give  below  some  farther 
pKtioolaii  of  the  Ufa  of  that  mnflib-iam«nted  aeieatist.  We 
vill  Bxrt  aniNniMM  ttwt  ai  •  meeting  of  the  Faooltr  of  Saieooe 
of  tiia  nawij'aonatltnlid  University  of  London,  hwd  on  Tiua* 
jhj  aftaraoon,  die  loQoviBg  naolotion  ihm  aoaaimoaalf 
adopted: — 

n nf  'liis  mMtiiig  >A  the  Faculty  of  .Sokuce  of  the  I'liiverMty  of  I.  -i  il .  n. 
h.^viTi;  l.rjM  with  profouml  BorrDW  of  tho  {Ji'cniaturo  ileotli  .if  ili.  Liie 
Pr  if.  lii  Kn»i>ci»  KililjenOd.  detiiV' to pUoe  on  nvurd  it>}ii..li  >i|  [.r> 
dalioi)  i-'t  hi»  l<:ilILM.t  qualitiea  lu  a  iiiaD,  u  a  teacher,  as  lui  ius--'4'aA.-.tt':  >  . 
and  M  a  leader  of  aciciilifio  tbougbt,  uui  tu  exprtika  to  hit  fauiilj  itH 
MumlUl  mofithf  MDdir  the  <alanlty  wIimIi  bai  beMlin  mImm  anthl* 
muty  Menda. 

Prof.  George  Francis  FitzGorald,  Fallow  of  Trinity  CoIIogt'. 
Dublin,  died  on  Thursday,  Febrtiary  2\st,  at  his  residenct-, 
7,  Ely-place,  I'ublui.  lie  was  boru  in  J'ubliti  TiO  vciirs  utro. 
and  was  thu  uou  ui  L>t.  FiUtierald,  liishop  of  l/urk.  lit.'  uuis 
eduoated  at  Trinity  College,  Diiblin,  where  he  bad  a  most 
distingnished  career.  First  science  scholar  in  \ii'0,  in  thti 
followliij^'  year  Iih  %viin  llic  rniviT^ity  >tinlrnt^hifi  witii  two 
first  sonior  njixloraiorsbipa  in  mathcmatici  ai  U  cxtJuriinin-.-jl 
sciinia.  Six  years  later  he  won  his  Fellowiiliiji.  In  l  >-^(jlio 
was  appointed  registrar  of  the  University  Eugiui-LTiii;;  hchuol, 
and  in  thu  fnllowiu^  )<nr  Lu  wu.h  i-'iteti- J  to  the  post  r>f  i'lriiFnr.i.-i 
Smith  Troiessor  of  Natunit  and  Experimental  Philosophy. 
Uc  took  his  degree  of  Doctor  of  Science  in  the  Uni%-er- 
aity  ill  the  summer  of  ISill.  Prof.  FitzGerald  was  president 
of  Section  A  of  the  British  Association  at  its  congress  in  Bulb 
in  1881^,  and  he  held  the  position  of  examiner  for  London 
University  in  experimental  eoiouccs  since  isSH.  He  was 
alaoted  a  Fellow  of  the  Koyal  Sode^  In  Ib^iK  and  be  aeted 
00  hon.  secretary  of  the  Royal  Dnwin  Society  between  On 
poan  18tll  and  IS&O.  In  laSS  ha  ««0  appointed  a  member 
of  die  Board  of  National  £daOatioil»  and  a  great  part  of  his 
lima  waa  devoted  to  ite  important  worli.  A  Saw  montha  ago 
l>r.  FUsOerald  was  appointed  with  five  inhere  to  the 
Interraediftte  Kclncrition  P.orirrl. 

Train  LlgUUtig. --An  a\lf  ilynamo  sys-.fni  of  railway  car- 
riage lighting  has  recently  bn'ii  dtvelopisl  !iy  Massrs.  Vickers, 
KoB  and  Maxim,  ami  is  lirielly  ile-crilii;il  in  she  Fntjiiin'r.  A 
dynamo  !:<  placed  beueath  each  coach,  and  is  so  adjusted  that 
at  a  given  —  Fuy,  1 'i  mikij  par  hour— it  fp^rls  the  lamps 
directly,  the  supertlnons  current  generated  ehsr^'iiis  a,  battery 
for  use  when  the  Irnin  i-  :;tttnd!ng.  Th>.  dynauio  is  driven 
from  one  of  the  nxU  n  hy  i:]*  an^  <if  h  short  drive  belt,  on  the 
inner  side  of  which  are  titted  V-sbaped  leather  blocks  which 
correspond  in  R  i  iiou  with  V-grooved  pulleys,  so  as  to  prevent 
slipping.  Tho  belt  is  further  kept  taut  by  means  of  a  tension 
spring  arranged  between  the  two  pulleys.  The  dynamo,  an 
ordinary  ihunt-woand  naebineh  is  well  protected  from  duet 


and  dirt,  and  maintains  a  pressnrc  of  from  to  4U  volts. 
It  is  automatically  switched  into  circuit  when  tho  train  has 
reached  the  pre- arranged  speed,  the  pressure  being  so  eon- 
trolled  that  at  all  speeds  the  current  supplied  to  the  lamps  is 
uniform.  AMien  the  train  is  stationary,  and  the  dynamo  has 
been  automatically  switched  out  of  cfrcuit,  the  lights  are  sup- 
plied at  80  volte  by  the  batteries.  Aftt^r  ."tartiu',',  nuiho  train 
gains  speed  the  djnamo  voltage  increases,  until  a  pcitfctial  ia 
reached  above  that  of  the  batteries  and  lamps.  Tho  latter 
are  prevented  from  receiving  more  than  30  volts  by  means  of 
areaiotMiqoio  the  oizotut  The  dynamo^  Itahooldba  pointed 
oot,  la  ODBfrolIed  ao  that  at  high  speeds  die  onrf eot  ramaini 
nonnal.  Thia  ie  aeeompligfacd  by  the  use  of  a  email  motor 
that  wodit  whan  the  d^puaao  is  generating,  and  with  snitaMo 
mechanism  thrown  senstances  in  and  cmt  of  (ho  fioU  of  dio 
dynamo,  according  to  the  speed  of  the  trun.  The  lampa  are 
specially  constructed  with  short  filaments,  so  that  Ouy  ana 
not  affected  by  the  vibration  of  the  train.  The  Great  Central 
liailway  Co,  is  giving  a  trial  to  the  system,  ami  laat  week  a 
first-class  dining  car  in  which  the  apjiaratiis  had  bc«n  fitted 
made  a  trial  run  between  MnnciM  Rtcr  ami  IjoiuIuij.  Altliough 
— due  to  a  wroaijjly-ttdju^Led  spring  in  the  regulatir.<;  iii  'iiaratua 
— there  waa  a  very  slight  diminutioD  o(  light  when  the  train 
was  stationary,  tlie  results  obtamcd  on  the  run  were  considered 
highly  aatidaoteiy. 


Minnas  of  sowmno  ahd  naninnio 

aOGIBTIBS,  te. 

TOJMT  (raoAT),  Katth  M, 

INSTITITIOS  or  Jf.^WB  f^UlKRiaai 
a  p.m.    MeetinK  nt  cho  \Ve«tmiQater  !'«]»««  HotiL  Plif«rtelM  NSd; 
"  i:»rt«iretted  Water  Ga»,"  by  S.  Culler. 

roi«TAr  T»:i.r.<injiPH  Ci.riiks'  .\sii(iciaiion. 
J/.iM.    St  the  llolhi.tn  T-wn  \\M  l>r.  J.  A.  Fleoiiot,  K.U^S.,  will  give 
a  Mh'.rt  uddre-.*  on  Mv    ,r  ni  < Keiet  iieiowwtt  ia  wirtliwa 
teleer«|>hy,  ftt11nwe<i  l,y  »  |.>  .Ktk*l  dMOSBMniliDtt  «f  tiM  qpalMB. 

uiranu,  ■area  fnd. 

iKDrrrtTTKHi  or  EuMnatcAt.  Emmmas. 

t:30  p.iti.    Students'  vimt  I"  the  ■'t»tioii  of  thr  r.i09MloQ 

riiitod  TnwiiwayK  ("o.,  88,  Hish  niid,  < 'hixwigk.  Niuirwt  Hlallon  s 
Tui-Dhaiii  (Jrreii,  iiii  iht  Ij.  uud  S.  W.  and  DiHtricl  ItiiilwuT^i. 
HorAi.  lN>Tm  rii)!e. 
.Tfi.fw    Afifraoii  Uaobur*  11.  OB  "Swod  and  Vibr»ti«»«,"  hy  the 
l:n:ht  tl-:u  I.M(l  mylef^,  F.IL8. 
KOMBAV.  March  4th. 

Boottir  or  ExamHa. 
7:S0  j>.m.  OrMauy  HeaLla;  at      Kafil  L'nited  Barrfoe  laMtltatlisa, 

TUmaT,  Itandi  etlL 

issriTiRMm  a»  EtaontioaL  Bmiiniiia 
7.-S0  P.m.   Scu<teuu'  Ueetliis.   Fa|Nr  to  be  nail :  "  An  iMUgi,"  fa}' 
l*.  LauliiKli- 
TailBIM,T,aar«hTtb. 

l>»TnVTIO.'(  W  Kl*<TBU  AL  KxatxiKiia. 

SfjKk.  Studaota'  viril  te  ttw  Thaeaca  tio&wwki  and  ShipVidltlinK 
Co..  OrchanI  j-ard,  Rbckwatt,  Newcat  Httttvas  DlawwaU,  on 

C.  K.  K«iln..y 

i;  v»i.  SoaiTT. 

4  J'.'/'.w.    Ordinary  .M'Wtini,- »t  HurUiiKtou  House 

lNaTni:rioM  ot  Klkcirkal  K.n<i|.nkkr.i. 
Sp.M.    Kxlr.«  M>-etiri>'  ill  25   tireiil  Ui.>oi)(e-*U«ot,  Weelmioatti-. 
I^wr  i.<      rr.id  :  ■'  loKulatign  00  CabiM,"  Iqr  X.  O'Goman. 
PMvioutlj  t<u  tbii>,  if  neucMuiry,  the  eoMlunMi  e(  tiM  Jlaoiuaion 
OB  Mr.  UiidBiii's  Paper  will  b*  Utkw. 

iMmcnogi  or  Rt-acraKM.  Emnnns— DcHtw  Seonox. 

5  jhn,  Visto  to  (be  |Knf«r«lad«n«f  tbe  DuUin  L'mtad'neatwaya  On. 

atlUiisHiHi,DuUia. 

RoaTQi^i  S<H  if-rv. 
SfM,   Esbibitiaii  GTMiiog  at  20,  ll<ii)over-»<]«nni 

l.tSTITl  TIMV  or  .ll  XlOll  KSGINHEBS. 

S  p.tti.    MeeiiuK'  at  llie  WcnUniint^r  I'alitci.-  Hotel,  when  Mr.  A.  U. 
Barker  wiU  give  his  third  I'x  ture  <rn  "  W'urku  Msu*g«iiieuu" 

FRUAT,  HiHik  am. 

PHTMCtt.  Srwim. 
5  p.m.  MeetiiiK  in  tlie  io..d)»  ..f  the  Cbenlieal  Sorb'ty,  liurlli-utcn 
(l»>u«-.  .\i.'..ti<}H  :  1  '•  A  n>e..ry  of  Ci»11»liI»I8-iluri<  r>.,  ■  b>  Dr. 
y.  ii.  r>-  itrii.ii.  12  i:.xhil  itioo  of  Bpinnitui  l.y  It.  Ai  [iliy»>d. 
iji  "Oti  lh«  I'r.duitiiiu  <.f  11  liriK-lit  I  jut  .Six-rliuiu  by 
A!)!mmli>uii  I  ti»|*rMijn  aiMlita  a{i|ilivsU«iit  li>  tl»e  i'Uoh  .Siietttuui, ' 
l  y  1  .r  H.  \V.  W  ood. 
SATU&OAT.  March  Stil. 

KuyAi.  I.N-TiTrrtii», 
."p.m.    Afterncii  l.f.>  t\irc-  III.  on  "  Sound  IBll  VllamtJMm"  Iff  the 
JBiglit  Hon.  LonI  Ki^iaigli,  V.UA. 
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XHE  DESIGN  OF  TRAHSF0RMER8. 

BY  W.  B.  WOODHOCBK^A.M.I.MBCB.K. 

{Condiidtd  from  page  €^7.) 

Pressure  Drop. — As  the  secondary  cnrrent  C,  of  n  tnms- 
fimMcis  inoreMcd,  ihe  volti^  am  the  ttzmiiials  (V|)lUlt 
irhao  tlw  mamt  is  in  phue  mtb.  or  lags  bdtincl,  Um  E.lf  .F. 
If  the  current  C,  kads  the  B.M.F.  by  more  than  ■  Mutliin 
angle  the  voltage  wiU  iiM>  This  pressure  drop  b  due  to 
eappttUma  and  aui||iielie  laakige;  tha  laakago  flux  cuts  the 
vadingB  in  the  opporate  dueetion  to  the  main  flax  and  pro- 
daces  an  inductive  E.M.F.  in  quadrature  with  the  E.M.F.  in 
that  winding.  If  the  E.M.F.  and  the  current  in  a  winding 
arc  in  phsipp,  Hie  inductive  IvM.I'".  is  in  quadrature  with  the 
main  K-M.F.  ftnJ  tondfl  to  oppose  its  ^towlIi  ;  the  more  the 
current  !agn,  thu  morH  m-ariy  are  the  tWQ  1',.M,F.3  in  direct 
opposition.  Now,  wLc-n  there  is  a  large  Ian  of  curreiil  in  Iki'Ii 
primaiy  atd  fctnndary  (  .  and  are  practically  in  exact 
opposition  cf  phafo  ;  so,  therefore,  will  bt>  the  drop  ol  vidta^tf 
((1,  r,)  due  to  ohmic  kisBefi  in  the  two  windings  and  the 
inductive  drop  of  voltagr  i<|>  and  «■,),  which  last  will  hn  in 
quadrature  with  and  »:.„  This  lead?  to  a  convenient  dia 
grani  for  detesuiining  the  pressure  drop.  For  couv6meuc«  of 
construction,  assume  that  the  ratio  T,iTj  is  unity.  Any 
transformer  may  be  so  connected  without  altering  the  preesure 
drop ;  but  if  the  ratio  T,.  T,  be  not  onity,  we  must  ootuidor 
that  an  ohmic  drop  of  «,  volte  iu  the  primary  will  oaoM  ftdiop 
of  pressure  in  the  secondary  =  x  T^.T, ;  and  th^efen  ttM 
tottl  ohiniA  dnp,  nliirrcd  to  the  secondary,  woaU  ba 

Construct  a  triangle  OPQ  (Fig.  7)  making  OP  •>  total  induc- 
drop  in  th«  two  wiodinga  ieltin«d  to  (h«  Mooadanr  lutd 
FQsMal  ofamb  dnp  in  Um  two  wiin^git ;  tlm  OQ,  tbo 


no.  7. 


fcypotniiN  o(  ilw  ilglit-«aslcd  Irimglft,  b  tlw  tzMzimiin 
drop  or  rise  of  the  eeeoiidary  Toltage  as  the  secondarr  murent 
beawlndBOQ,iiifft0t»istON«i«tbeimpedaaMT0itfl.  The 

calculation  ol  the  ohmja  drop  a  and  is  simple.  The  prcdo- 
terminaticn  of  OP,  the  tnm  a  Uw  inductive  K.M.F.s,  is  more 
difl'icult ;  It  depends  on  the  Brrangtmeut  of  the  windings  and 
the  kogtk  of  the  leaJiai^e  paths.  If  due  care  be  taken  to 
sandwich  the  coilf  of  large  iranKformerH.  then  is  uj  cen  It 
should  not  exceed  tour  tiacs  the  chmic  drop. 

The  following  tvpre^^Hion,  due  to  Kapp,  may  be  used  to 
piedetermiDe  the  maximum  drop  due  to  Beil-induciioa. 

Iiat  OT— fli0  meeii  of  flw  fall  to»&  nagminm  in  primuj 
and  secondary. 
H>BiMiiniam  dux   B  x  A. 
Aamnn  winding  depth  of  priaaijMid  Mooodw. 
ft-diMuee  balfWMii  prifiiai;  and  aaoaiidaiiy  winwaga, 

ooppw  to  oqpper. 
h  -  haiglit  of  bobbin  (length  of  winding  space), 
fapenawter   of  aiv-g^p  between  priuaiy  aad 
ewondary. 
(All  nKasureaiflntB  hi  ioofaai.) 
Diop  of  secondary  voltage — 

'    N       Vl    3/  /i' 
Where  K.  =  i  for  twe  L}pe  with  a  cujiccntzic  primary  and 
secondary  on  rach  lln.b, 
=  r2C  for  core  type  wi-.h  a  fandwiched  eecondwy 

on  tiicli  liii;l\ 
=  2'6  for  frhoU  type  with  one  primary  and  one 
secondary, 

— 1-26  for  shell  type  with  sandwiched  {wilft 


For  any  phase  difioreacQ  between  the  aeooudary  current 
and  K.M.V.  the  following  diagmn,  Fjg.  8>ma7  be  niad  to 
determine  the  prt^ara  drop. 

8nppoee  T,  ^  T^  >  1 .    Construct  the  triangle  OPQ,  aaUng 

PQ..{Glt  X  B^)  X  T^'T,  +  (C,  ^  R.,)  -  ohnao  diop. 
OP-indtietive  drop  =  (-"p  >c  TJT^)  +  c,. 

Take  to  the  same  scale  radius,  =  £^  the  seeoodary  E.M.F. 
at  w"  load  and  draw  two  circles  with  centres  O  and  Q.  Draw 
OB  perpondio  ilar  to  ( >P,  then  AB  to  scale  is  the  total  drop  of 
secondary  pressore  on  a  non  imlnctivn  load.  If  the  secondary 
current  lag  by  an  angle  <;>  f^t  out  OD,  making  the  angle 
rK}B  =  ^,  then  DH  is  the  corr«»ponding  prosBurc  drop.  It 
will  be  seen  that  miixiinum  pressure  drop  occurs  when  the 
angle  of  lag  is  equal  to  OQP.and  tb*t  when  the  oarrcnt  leads 
by  an  angle  ^,  the  pressure  bag  Will  be  aaio;  •  gnataK  lead 
friving  a  rise  of  secondary  pressure. 

Gcnei  al  Method  of  Design. — The  labour  of  calculation  can 
be  much  leasenod  by  plotting  lh,>  following  curves:  (1)  Curve 
conniscting  K'njperature  rise  ^s  ilh  waits  wasted  per  square  inch 
(mi  for  the  particular  method  of  cooling  employed  ;  i2)  curvo 
ciiunecting  viilue.H  of  1!  with  watts  wasted  in  hysteresis  per 
pound  of  iron  at  a  certain  fr^  luency ;  (3)  curve  connecting 
(«•),  Uie  hnear  dimenidon  in  a  core  proportion  (<^tf  Core  Propor- 
tions), with  the  approximate  cooling  aurfaci  ,  and  onttwaaina 
•beet  a  curve  connecting  ic  and  net  weight  of  core. 

In  eelcalating  the  total  cooling  surface  of  a  core  trans- 
formeF,  the  wh(M  ant&oe  of  the  oote,  the  uitemal  sntfaoe  of 


Vta.  9. 


the  smalleet  bobbin  on  eaah  Innb,  the  extonwl  aurbee  of  Urn 
liLr^eiit  bobbin  that  eould  be  naed  on  aaeh  Umb,  and  the  and 
snrfacetf  of  the  bobbinn  may  be  takm  the  approximate 
cooling'  Hurface.  Iu  a  shell  transformer  tftke the  totalextarnal 

8urfiMi«  of  the  core  and  that  part  of  the  snrfiwe,  of  the  largeat 
coil  that  could  be  used,  which  iie-<  outside  the  core,  assuming 
the  coil  to  have  setm  circulur  ends.  The  weight  of  core 
calculated  for  the  above  eurve  should  he  tlie  net  weiuht  ofiron  ; 
with  plates  Unjil;^.  thick  lii  per  cc-n;.  to  1,j  per  cent,  of  the 
volume  i^  occupied  by  ini^iilation.  Fur  example,  in  a  core 
wansforuit't  wiiili  ilie  proportious  of  Fig.  !i  thti  eoolinc  .'lurfac^a  is 
approximately  H.5-6te'-i- 120i('  sq.  lu.,  and  the  net  weigh:  of 
iron  2-07ir'+ I'Ts^tr...  In  a  shell  transformer  with  the 
pnpoirtfaiaaof  Fig.  10— 

Cooling  mrffiCP,  pi],  in. 

Weight  of  iron  -  .V.i  l..  lb. 

Having  drawn  these  curves,  proceed  as  follows  ;  From  the 
specified  output  and  effioieucy  find  the  total  losses ;  theM 
occur  in  iron  andcoppen  Forali«i;hting  load  thu  copper  losses 
at  (All  load  ahoold  be  grnntfir  than  the  iron  losses ;  for  a 
molav  load  the  oomer  loaaaa  ahoold  be  equal  to  or  less  than 
the  iron  losses.  The  natm  of  the  kad  (at  the  neoifiad 
efReiency  at  light  loads)  dooidaB  tiie  pMportioo  of  total  loaaos 
that  are  to  bo  allowed  as  iron  loflSaaL  The  Ifon  loiaM  MM  doo 
to  hysteresis  and  eddy  onmnta;  as  «  fieat  apnroxiiBatifffi 
deduct  SO  per  cent,  or  more  file  eddjr  loia,  knving  the 
permissible  hysteresis  loss. 

From  the  ci,rve  cotineciiu/,'  rise  of  temperature  and  m  find 
the  value  of  >.<  Corresponding  to  the  spGci&ed  rise  of  tempera- 
ture. ])ivido  total  watu  lost  bf  m.  whioh  givos  the  total 
cooling  surface  required. 
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Referring  to  thft  ciir\t!  conuoeting  cooling  surfftco  and 
sira  of  coro  givc.i  the  vnlue  of  w  rorreHponding  to  this 
coolinc;  siirfart;,  unti  al^io  tho  nut  weight  of  the  cor«i.  ^ov 
tht^  watts  loBl  ID  hystort-sis  tiividfd  l>y  thu  weight  of  iron 
gives  watfi  lost  per  iiouiid,  that  a  reforpnoe  to  tho 
hyatert'sia  curve  givi'3  the  iiiaxiiiium  v»lut!  of  1>,  Working 
Tftlues  of  li  are  from  lo,Of>0  to  tO,WJ  lines  per  siiuaro 
inch.  If  tho  above  calcuLition  givi.-i  too  low  a  vaiuo  of  15, 
then  the  cooling  surface  must  be  mcccased  without  adding 
to  the  weight  of  iron. 

Knowing  I)  aod  the  dhiMiiaionB  of  the  oore  gives  N, 
faOB  which  we  nwy  Mknkto  T|  and  Tf  The  number  of 
Moondar;  twns  T,  may  need  increasing  to  oomfailiAto  for 
preesure  diop,  according  to  the  size  and  purpoM  ol  ttw 
transformer.  Take  a  Irikl  eumat  density  of  500  amperes  per 
square  inch  and  calculate  the  windings,  being  careful  to 
liMiilAto  Uw  lajm  from  one  moUmc  is  pNVOttion  to  the 


Vk  ««m  «C  vlafiag  %  nnBlMr  d  «opp«r  strips  bonna 
tofiilieir  fttn  ptefanHbls  to  »  solid  aoadnotor;  aappm  strip  13 
roOsd  to  tUdmensB  oorraapoBdlag  to  the  vIwgMigis,  »id  can 

b«  out  to  the  width  nqaired. 

Lastly,  carefully  calculate  :  (1)  Total  losses,  (2)  heating, 
(8)  pressure  drop.  If  they  are  within  the  specified  figures  see 
whether  .slight  nnnlillcation:-!  of  the  design  will  improve  it.  \ 
dftgign  is  workid  throuf,'h  helow  using  the  method  indicated 
above  ;  nfedlc^s  to  hsiv,  it  shoul.i  1h.  uiodified  to  see  whether 
any  improvemenc  is  made,  and  Uie  hnal  calculations  as  to 
aautog  suritosslMwM  to  made  from  the  diawjag  itodt 

Example  of  Design  of  a.  Core  Transformer. 
Sptci/iraiivH. — Output  lOkw.,  100  amperes  at  100  voUs 
fmpiMiaj,  100  tftim  par  sso.  oa-ooolsd.  HfsalmmD  tarn- 


psmton  zise  not  to 


■  B  « 

retatf  ^wtiiiiMtaa 


Vtdl-loMl  aaaieasj.  97  per 
dMff^  $  par  MKt.  Poiw  natoc  ef 
primary  dreait  •  0-9. 

1.  I'll  iti  i.i  or"  L  'fff:  —  With  tin  (^fSciency  of  97por  cent,  the 
total  watts  w;i5ted  -  :100.  Allow  150  watt3  for  oopper  losses 
and  IfiO  wiitt-4  for  iron  loAna.  Assume  that  of  tha  ISO  mftta 
waskd  in  the  iron  1(0  are  wasted  iu  hysteresis. 

2.  .Nr  >    •  '    ' '  iv. — Tho   value  of  m  corroeponding  to  a 

temperature  rue  of  6Qdeg.  is,  from  the  curve  (fig.  6),  eqaal  to 


•758. 


O'l'l.  Therefore  tho  t:ooliag  surfaci  rp<]uired  —  SOO'O'H  = 
'2.1 10  «q.  iu  This  corrasponds  to  w  -  H-.'iin.  (see  Fig.  9),  and 
the  dimensionH  of  Ike  core  are :  Outside  length  4 -Gv  + -tin. 
-'20'lin.    Hiuside  hrcadi]i«S-Sip-» lin.«lS^.,  sod  mat 

Wi'ifriu  of  irnn  =  1  iOU>, 

If  dimcnsioug  in  oighihs  of  an  inch  are  preferred  these  pro- 
portions may  be  nltereil  to  the  nearest  eights — m.,  lengtii  = 
•iO\\n.,  breadth  -  llilin. 

8.  Valut  of  i;..  -The  watts  wasted  in  hysteresis  par  pooad 
of  iron  al  100  oyoles  100;110  "0-909,  which  oona^OilMls 
(see  Vig.  S)  to  »  mlae  of  B  a^iwl  to  88»000  lioeeper  aiam 
inch. 

Xhe  m(  atM  of  Um  eol*  sastioD  ia  }(8*S)*  x  0-86 =78  s^.  im. 
aid  IhwBlan  fha  totd  flnx  N -88.000  X  7^. 

4.  OaUvialion  of  T,  and  T,— 

1,000x10* 

'4«4Bxl00ic'7*8Vj 

For  cunvcmencoUko760tnrn3;  thonT,  1  DOT,  1 .000  TG, 
but,  iks  wti  wmh  ia  compensate  for  the  drop  of  pressure  at  fall 
load,  letxis  add  to  T,  making,  say,  78  tans  oa  tha  aaaandaKf. 

5.  CaJcHlalioti  of  C|  aud  Cj— 

f.        ontpnt  10,000  .... 

^'-1-  •  <casri;00Ox0>»7xO-9'^^" 

0.=  lW.ioOs«i«ai. 

^  100 

6.  Dftiyn  of  W'ukHv!'- — Take  a  current  density  of  r»0O 
amperes  per  sfjuare  inch  ;  then  the  cross-section  of  the 
primary  conductor  —0  023  s<\.  in.  and  of  tlie  eocondary 
(j-2uO  ny.  in.  We  (>hal!  find  it  more  euonomic'al  to  wind  the 
secondary  inside  on  each  limii ;  and  to  obt,."iin  oijual  lo.s3e;i  iu 
the  ]iri!iiary  and  .'■•(H-ondary  wmdingB  a  greater  current  density 
may  bo  used  in  the  secondary. 

Draw  out  the  core  I'.nd  measure  the  allowable  winding 
space  ;  a.s  we  have  a  large  number  of  turns  in  tho  primary  it 
is  beat  to  wind  it  in  two  .sections  to  reduce  the  voltage  between 
the  iRyery. 

Assume  thickness  of  primary  bobbin,  say,  0  2in.,  thickness 
of  secondary  bobbin,  say,  0'2in.,  thickness  of  end  cheeks  each 
0-2in.,  air  space  between  primary  and  secondary,  say,  0'l5in. 

From  the  drawing  the  least  diameter  of  eecondary  bobbin 
is  4in. ;  the  greatest  diameter  of  primary  bobbin,  allowing 
3otae  daumnoe  (say  0-lin.)  will  be  8-r>8in. 

The  gross  winding  depth  ^  8-53  -  4  2  »  2-26in.,  deducting 
thickness  of  bobbins  and  air-space  leaves.  Net  winding  deptti 
:-226-04S=l  81in.  Graas  winding  langtb-lSia.  Nat 
winding  length,  prinutn-lS-4iii;  *saOMa>r-U-8in. 

iVimry  wtnd^v.  880 tttnv  «K  asdi  limb|  ss>y  tta Ugwa 
at  78  tuns,  and  nv  •  laebuigalnF  osodnetor,  doaUa  aoHstt- 
Mvasad  or  taped. 

ASowabla  width  of  eovered  wire*  winding  space  No.  of 
tttms+  1  =12-4  77  =  0161. 

Deducting  80  mils,  for  insulation,  bare  widih  — 0  ISin  ; 
depth  =  0  028, 0- 18  -  0  177. 

Take  two  strips  of  .\o.  l;!  gauge  foaisb  0-092Jn  )  then 
primary  conductor  will  be  0  l;)in.  v  i  )■  1 8  I  iu.  b.ire  (areft 
ij  02;il)  .sq.  in  i,  covered  to  0  IGin.  x  U'214iQ.  i'iace  one  tbiok- 
ue8i3  of  oilod  linen  between  each  layer  (each  O  Olin.  thieli). 

Total  depth  of  primary  winding  =  1  I2in. 

»<-r)H</.iiy  irin  li\}'i,  39  t\ims  on  each  limb,  .^ay  one  l^yer 
of  'iO  turn?,  and  one  of  11)  turn-,  rrcicceding  in  the  a.-iiuft 
way  as  above  we  find  a  suitable  conductor  to  be  made 
up  of  three  strips  of  No.  13  gauge,  each  0  ,-)7m.  wide.  -\rea 
=  0-57  X  8  X  0-092  =  0-1 57  sq.  in.  Insulated  to  0-(Jin.  x  O-aotiin. 
Depth  of  secondary  winding  =^  2  x  0-3UG  =0-612.  Total  depth 
of  winding-l-12-t-0*613»l-7SSin.,  vbisli  ia  wall  within  the 
aUowkblsspaoa. 

7.  rtisistawre  p/  Winilingt^'Fwim  dnwing. 
of  primary  tun  «7'tfiii.  x  ■■;  ssooadaiy  torn  »  6'Qin.  x  r. 


Total  leogtk  of  prinmrj' 

Ditto 


7-45  X  a- 

'■      12  ' 


780-1.48011 


saoondary-  —^^^  x  78-  131ft. 
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be  calculated  from  the  fonniih 
2_      8-2  X  IflDgth  ID  feet 
~  10''  X  are*  in  ioun  inehaii' 


bnt  tut  tbS  *^»^^  fl^lfliililiggH  (  IDW 


8-2  X  181 
0-157  X  10» 


t.OI 


67-6 


i'nmary  C-U(ll-5)»x0-61 

loo^xO'Oor  -70 


HjntBieaiahwi-lOO :  total  Inn  toM,  168  S  mttn  Totol 

lo8ses  =  137-5  + 168'6-SOl  waltg. 

9.  .Vii-/i),7ii  '  nmnt. — Magnctiaiug  current  xaay  be  oalonlated 
from  the  foruiula  tilreaJy  given,  or  from  an  expressioD 
involviof  permeability  (ji)  oiiUiaed  from  a  test  ourv*  ol  ti» 
iraniwd. 


where  ?^tb<   nosn  length  of  man^otic  oiroait  in  incbf^s,  in 
this  flUM  e^ual  k)  50  :nn.    WLbd  U<-38,000|,  /t  =  2,600  for  » 
and 


C»  =  P„ ,  V  =  1 686/1 ,000  =  0. 168, 


and 


C.,=  v'(0168)'  +  (0-216)'  =  0-27  amp«rtt. 

10.  I'retsure  drop. — Ohmie  drop.  Sraondary  0*007x100 
-0-7  Tolt,— primaty-O'fil  X  11-6-5-67  volt.    Refsmd  to 

■eoondftry  the  total  ohiuio  drop  0-7  j- "  ;  =1-3 
Bay  1^  Tolta.   Jndwtive  dn^.    Using  Kapp's  formula. 

^_116x7a0^^.100  x  78_^yy^ 

N-B»A-S6,0Wx7'«, 
a-li-m,  f-irxK'TMn. 

^.-0-35,  A  =  15e, 

5  X  8270  X  0  46  X  IT  X  6-78  X  100 


88,000  X  7-6  xlM 

Draw  now  tbe  vector  diagram  to  detecnfM 
drop  for  difHeraBt  valnee  of  ooa  ^,  taking  aa 
B.=78xl,000_j^ 


(tlMvoltaoBop««iBaatt)toHBawal«,  say  lin.  te  10  fdtai 
With  the  seeondar;  oaxmrt  to  phMM  Vitli  tin  B.lLF.,.tlu 
pcyasore  drop  at  fall  load  woald  h»  t  wdlt.  Tht  flSMdaiHUB 
drop  on  an  ladoetlTe  load  is,  however,  neaily  10  volts,  and 
the  tranflfarmer  woold  bo  uMlees  for  a  poweor  load.  The  coils 
should,  therefore,  be  sandwich  e<l. 

11.  Weight  of  Copper  and  iron.— Primary -S'SS  x  1,480  x 
0-0989  -  137ib. ;  seooodary  ~  8  85  x  ISl  x  0167  ^  791b.  TMd 
weight  of  «cfpet-S161b. ;  total  weight  of  icon-  1101b. 


■LISTBIG  LIGDTIMa  OF 


The  olcctric  llL-l.tiiiL'  nf  ih'i  Vijr,y:iLi  K;:i!jri:;'-,iiiont  was 
{ormaUy  brougiit  .uki  operation  on  ^»luriiaj,  llxf.  L'  lrd  inat., 
Ander  the  auipioeg  of  the  London  County  Coimr.l  liy 
Mr.  W.  H.  bickiBsoti,  chairman  of  the  CoaAoil.  The  c«reniouy 
was  performed  from  a  small  platform  erected  in  the  oentre  of 
the  engine  room,  in  presence  of  members  of  the  OouDcil  anr)  of 

the  1  'riinnl,;  of  the  City         Vt  estminstcr,  SOmO  of  tb'^r:i  :i>'iug 

in  the  gallery  which  runa  round  tho  (*re«tcr  part  of  th  e  i  ngme- 
room,  the  remainder  standing  in  Uie  body  if  .hi  I  ildiag. 

It  is  intereating  ta  recall  tho  fact  that  a  part  of  the 
Embankment  was  li^tod  by  20  JnblochkufT  candles  as  long 
ago  as  December  18,  1878,  the  reason  than  given  for  asing 
this  system  being  that  "no  meohanioal  contrivance  is  neces- 
sary to  maintain  the  proximity  of  the  oaiban  cods  through 
which  the  light  is  produced."  One  steam  €Qgina  was  used, 
and  the  charge  of  6d.  per  lamp  per  hour  was  made  by  the 
pioneer  company.  By  Jane,  1882,  the  lamps  had  been 
increased  to  40  on  the  EmbaBkment  and  10  on  Watoiloo 
Bridge.^  The  original  charge  of  5d  per  hour  per  fannp  vai 
UMblMd.  titt  JoBOk  U81»  VMD  »  firash  agreoDBt 
the  ooBpiagr  to  ooatfann  tiie  lighting  fur  • 
ii«Of«niitdwciileo(l|d.iMrbinr.  In 
tbair  nptrt  of  1888  tin  IfetrapoUtitn  Boud  « Woria  mm- 
plabud  of  tiie  l^wat  extinction  of  the  Ugbt,  lad  in  Afay, 
1884,  tenders  wen  hi^itod  foe  lighting  for  »  futber  poiiod, 
and  in  the  meanwbibthoUgfatingof  woEmbtnkBaitntbf  gM 
was  resumed. 

It  is  needless  to  follow  the  history  of  the  subject  from  that 
date  except  to  noiiii«  that  the  London  County  Council  decided 
in  1882  to  light  tba  Bmbuknunt  1 ' 


Digitizea  by  dOO^ic 


THE  ELECTRICLLN,  MARCH  l.  190i. 


691 


According  to  thede'criptive  aoeoant  of  the  present  generating 
station  published  by  the  London  County  Council,  "  at  first 
a  propoeition  was  made  that  the  supply  of  current  should  be 
obtained  from  the  electric  lighting  companies.  This  arrange- 
ment was,  however,  considered  inexpedient,  inasmuch  as  parts 
of  the  Embankment  were  in  the  areas  allotted  to  several  com- 
panies, which,  by  the  terms  of  their  respective  orders,  were 
each  precluded  from  supplying  outside  the  areas  scheduled 
thereto,  and  the  electrical  energy  required  for  lighting  the 
Embankment  would  have  had  to  be  obtained  from  those 
companies,  whose  systems  of  supply,  moreover,  were  not 
uniform.  The  Council,  therefore,  after  much  consideration, 
decided  to  apply  in  the  session  of  1898  for  powers  to  establish 


and  laiiip-teBting  rooms,  and  quart<>r3  for  the  resident 
foreman.  The  plant  consists  of  four  70  b.h.p.  gas  engines 
built  by  Meiairs.  J.  E.  H.  Andrews  &  Co.,  of  Beddiab,  drivuig 
MeClare  and  Whitfield  dynamos  by  means  of  six  cotton 
ropes.  The  engines  are  of  the  usual  "  Stockport"  type,  fitted 
with  self-starters  and  duplicate  ignition,  they  run  at  210  revs, 
per  min.  with  a  guaranteed  consumption  at  full  load  for  not 
less  than  17  cubic  ft.  of  coal  gas  per  d.h.p.  per  hour.  They 
are  governed  on  the  hit-and-miss  principle  and  the  variation 
of  speed  is  gaarantccd  to  be  not  more  than  U  per  cent, 
above  or  below  the  normal.  The  dynamos  are  of  the 
Manchester  type,  baring  an  output  of  70  amperes  at 
COO  volts  when  running  at  600  reva.  per  min.  For 
lighting  the  building  and  meter  testing  a  battery  of  56  E.P.S. 
cells  is  shortly  to  be  fixed,  and  these  will  be  charged  bj 
means  of  a  20-unit  motor  generator  built  by  Messrs.  McCluie 
and  Whitfield,  who  are  also  the  contractors  for  the  switch* 
board,  which  runs  the  whole  length  of  one  end  of  the  engine- 
room.    This  board  is  made  entirely  of  teak,  each  fuse  and 


Altl   I^MP  PltXAR  >Utt  K 


View  ot  PAiuiir  iTA.vDAJiBa. 


its  own  electric  light  installation,  not  only  for  the  Victoria 

]''.mbankment,  but  for  the  Westtuinster  aiid  Waterloo  liridges 
also ;  and  these  powers  were  obtained  by  the  London  Council 
((General  Powers)  Aci,  1S93.  The  act  en&blt;d  the  Council  to 
•rect  on  the  plot  of  land  on  the  Victoria  Lmbankment,  then 
used  as  a  shrubbery  bat  not  open  to  the  pubhc,  adjacent  to 
the  Charing  Cross  station  of  the  District  Railway,  a  generating 
station  for  ihe  supply  of  electrical  energy  for  the  in.sialluliou." 

This  sUtion  is  the  design  of  Mr.  W.  K.  Uiley,  I'.H.I.B.A., 
superiuunding  architect  to  the  Council,  the  contractors  being 
liessriN  LloUoway  Bros.,  of  Lambeth.  It  is  a  neat  looking 
building  of  I'oriland  atone  faced  with  bricks  on  the  irLfide. 
The  engine  room  is  in  the  basement,  the  dynamos  bfinj? 
situated  under  the  pavement;  ihere  ora  also  offices,  meter 


switch  being  separately  mounted  on  enamelled  slate.  The 

iiLstraments  are  of  the  Kelvin  type,  and  there  are  single-pole 
switches  and  circuit- breakers  for  each  dynamo.  The  circuits 
are  coiitroUeti  by  double-pole  five-way  lover  switches  with 
carbon  break,  enabling  any  group  of  circuits  to  be  controlled 
by  any  dynamo ;  each  circuit  is  protected  by  a  doublc-poie 
fuse,  and  there  is  the  usual  complement  of  fixtures  for  con- 
truUing  the  motor  generator  and  cells.  The  cables  are  taken 
from  the  switchboard  to  teak  boards  near  the  entrance  to  a 
subway  Oft.  high  by  4ft.  broad,  which  passes  under  the  road- 
way to  the  river  side  of  tlie  Embankment.  On  these  boards 
are  fixed  a  number  of  copper  liukK,  each  link  being  separately 
mountt.'<l  on  Aaif,  by  mean.s  of  wliich  the  circuits  can  be  dis- 
connected for  testing.    The  cables  are  composed  of  aeven 
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itnuids  of  No.  16  S.W.G.,  ioBolated  with  pap«r  lead-ooTcrod, 
■erved,  armonred  and  again  served.  There  are  also  several 
eables  (or  oommon  rotoms  oomposed  of  seven  strands  of 
Ko.  14  S.W.G.  Theee  cables  have  been  manufactured  bj  the 
8t.  Ileleofl  Cable  Company,  of  Warrington,  and  on  tbe  river 
tide  of  the  Embankment  they  are  laid  in  the  subway  which 
was  originally  built  to  lighten  the  wall.  On  the  land  side 
we  understand  the  csblee  are  going  to  be  laid  direct  in  tbe 
groand. 

Several  euggestionj  were  considered  by  the  Connoil  with 
regard  to  the  positions  of  tbe  lamps,  but  it  was  finally  decided 
to  light  the  Embankment  from  tbe  footway  kerbs,  and  utilise 
the  old  gas  standards  on  the  parapet  of  the  Embankment  and 
Westminster  Bridge.  At  present  only  the  lighting  of  the 
parapet  lamps  along  the  Embankment  has  been  completed  ; 
the  standards  remain  the  same.  Now  lanterns  have,  however, 
been  fixed  of  almost  eiaotly  similar  design  to  the  old  gas 
lantern,  except  that  holopbane  glass  has  been  used  (or  the 
bottom  b&lf.  Opal  glass  has  been  used  for  tbe  top  balf, 
and  there  is  an  opening  through  which  the  top  of  the 
lamp  projects.  The  appearance  o(  the  post  is  shown 
in  one  o(  the  illustrations.  The  addition  of  a  cap  at  the 
top  o(  the  lantern  is  under  consideration.  There  are  67  o( 
tbeaa  posis  along  the  parapet,  the  posts  being  about  i'2yd. 


On  OF  THM  Dtkamcni. 


apart.  The  lamps  take  C  amperes  and  are  run  on  six  cironits 
of  10  lamps  and  one  of  seven  lamps,  and  they  are  alternately 
onaeparate  circuits,  so  that  every  alternate  lamp  can  be  put 
oatsit«r  midnight.  The  lamps  were  made  by  the  Gilbert 
Arc  Lamp  Co.,  and  are  of  the  open,  double  carbon,  clutch 
typo,  and  bum  for  40  hours  without  re  trimming.  The  chief 
feature  of  the  lamp  ia  the  arrangement  of  tbe  positive  carbons, 
which  slide  in  brass  tubes  which  pass  right  up  through  the 
mechanism  of  the  lamp,  tlius  enabling  the  lamp  to  bo  very 
ahort  considering  tbe  time  it  will  burn  without  attention. 

The  only  diflSculty  encountered  was  in  drawing  in  the  leads 
firom  the  subway  into  tbe  standards,  owing  to  the  arrange- 
ments only  being  suitable  for  gas,  so  considerable  care  had  to 
be  taken.  As  there  i.n  no  provision  for  placing  automatic 
cutonts  in  tbe  pillar,  these  are  to  be  placed  In  the  subway,  but 
they  have  not  >ct  been  so  fixed.  It  in  hoped  that  in  another 
three  months  the  rest  of  tbe  lighting  will  be  completed,  when 
79  more  lamps  will  be  placed  along  the  kerbs  of  the  Embank- 
ment and  on  Westminster  Bridge.  The  standards  (or  the 
Embankment  are  being  manufactured  by  Messrs.  Maofarlane 
&  Co.,  o(  Ghisgow,  and  they  will  be  placed  alternately  on 
either  side  of  the  street,  tbe  lamps  being  separated  by 
a  distance  o(  about  90yd.  The  post.t  will  stand  about 
82ft.,  the  centre  of  the  arc  being  about  26ft.  from  the 


ground  ;  they  will  be  of  a  handsome  design,  with  four}baby 
dolphins  where  the  base  and  pedestal  join,  to  harmonls6<>with 
parapet  standards.  They  will  be  fitted  with  wronght  iroa 
brackets,  with  some  artistic  pretensions,  differing  (rom  tbe 
usual  cast-iron  monstrosities  that  disfigure  onr  metropolis. 
On  Westminster  Uridge  the  existing  standards  will  be  utilised, 
and  the  lamps  will  be  fitted  in  tbe  centre  branch  of  each  of 
the  three  branch  standards  over  the  piers,  the  branch  being, 
of  course,  suitably  modified,  and  at  tbe  foot  of  Northumber- 
land-avenue three  area  will  be  phkoed  in  the  three  existing  gas 
lanterns.  Tbe  lighting  of  Waterloo  liridge  has  been  under- 
taken by  the  Charing  Cross  and  Strand  Supply  Corporation 
frc«  of  cost,  in  consideration  of  concessions  made  by  tbe 
Council  Bks  to  the  company's  mains  being  allowed  to  cross  over 
the  bridge.  Tbe  lamps  will  be  o(  the  same  type  as  those  on 
the  parapets  except  that  they  will  take  12  amperes  and  bum 
for  GO  hour.H  without  re-trimming,  and  along  tbe  Embankment 
lowering  gear  will  bo  employed. 

The  lighting,  as  far  as  it  is  at  present  carried  out,  is  ao 
unqualified  success,  tbe  ground  illumination  being  practically 
uniform,  and  the  appearance  of  the  standards  is  the  best  we 
have  yet  seen  ;  but  it  may  be  doubted  whether  the  Council 
would  not  have  been  better  advised  to  have  procured  powers 
to  take  current  from  one  of  the  exit>ting  companies'  stations, 
and  even  after  they  had  settled  to  establish  their  own  instal- 
lation we  think  a  compacter  and  more  economical  arrange- 
ment would  have  been  to  employ  direct-driven  steam  dynamos. 
The  scheme  was  prepared  by  Sir  .iVlexander  Binnie,  the 
Council's  engineer,  and  was  carried  out  under  the  supervision 
of  Mr.  T.  P.  Gunyon. 


AN  ENCLOSED  ALTERNATING  ARC  LAMP  FOR 
SERIES  CIRCUITS. 


The  Reason  Manufactoring  Co.  has  placed  on  tbe  market  a 
now  type  of  encloiied  arc  lamp  suitable  for  running  in  series  on 
an  alternate-current  circuit.  The  lamp  is  of  the  well-knowo 
clutch  type,  the  principal  feature  being  tbe  use  of  a  subsidiary 
and  rather  powerful  brake,  operating  on  tbe  striking  lever,  and 
taking  the  place  of  the  usual  dash  pot.  This  brake  comes  into 
play  on  the  striking  of  the  arc,  and  whenever  the  current 
exceeds  the  normal.  The  lamp  is  shunteil  with  a  choker  which 
takes  the  whole  of  the  current  should  tbe  arc  break,  the  pres- 
sure at  tbe  terminals  of  the  other  lamps  remaining  fairly 
constant ;  in  fact,  should  UO  per  cent,  of  the  lamps  ^il  the 
lighting  from  th(>  remainder  is  scarcely  afi'octed. 

Tbe  action  of  the  lamp  can  be  followed  from  the  accom- 
panying illustration.  The  two  solenoids  A  and  li  are  in 
series  with  the  arc.  On  switching  on  the  current  the  core  C 
is  sucked  up  into  the  solenoid  A,  tbe  arc  being  struck  oy  the 
clutch  D.  At  the  B^ame  time  the  core  E  is  pulled  up  into  tbe 
solenoid  B,  raising  the  lover  F  and  pressing  the  shoe  G  aKainsl 
the  block  II  on  the  sirikiug  lever.  This  prevents  the  CDre  C 
being  raised  too  quickly  and  the  con.sequent  bunting,  the  act 
of  striking  being  slow  ;  the  arc  only  attains  its  full  leugtb 
after  about  30  seconds.  When  tbe  arc  in  fully  struck  and  the 
current  normal,  the  core  E  and  shoe  drop,  the  core  floating  in 
the  solenoid.  Tbe  lamp  is  well  made,  the  working  parts 
being  few  and  of  good  mechanical  design.  It  is  claimed  that 
the  light  is  of  a  better  colour  than  with  other  makes  of 
alternate-current  lamps,  owing  to  the  small  inductance  and 
the  hard  gritty  nature  tbe  eiidn  o(  the  carbons  assuiuu  ;  it  is 
also  claimed  that  there  is  an  increase  of  candle-powur  for  a 
given  consumption  of  energy  and  that  the  lamp  is  not 
alTected  by  vibrations  owing  to  the  rapidity  with  which  the 
braking  apparatus  oonieH  into  operation. 

We  .taw  twelve  of  these  lampif  at  the  Croydon  Electricity 
Works  running  on  a  1,000- volt  W)  circuit.  The  lamps 
were  started  up  in  series  with  a  resistance  which  was  imme- 
diately cat  out.  When  three  of  the  arcs  were  broken 
there  was  no  perceptible  variation  f)f  the  lighting  of  the  re- 
mainder, and  there  was  no  tendency  for  tbe  lamps  to  hunt-  We 
are  informed  that  the  current  through  tlie  arc  is  7-5  amperes, 
the  current  through  the  choker  H  amperes,  the  total  current 
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btiag  9  ampezee.  If  one  of  the  arcs  is  broken  the  pressure 
across  the  tcnninala  ria«8  to  160  Tolto,  the  premure  across  the 
remaining  1 1  lamps  remaining  at  900  volts.  The  lamps  can 
be  run  27  in  series  on  a  2,000- Tolt  circuit,  and  we  understand 
the  Reason  Uann/aoturing  Co.  is  supplying  lamps  for  two 


sets  of  88  in  series  to  be  fixed  on  tramway  poles  at 
Croydon.  In  conclusion,  we  have  to  thank  Mr.  Frank  Lewis, 
the  inventor,  for  his  courtesy  in  showing  uti  the  lamp,  and 
supplying  us  with  the  above  numerical  data. 


1  NEW  RECORDING  INSTRUMENT. 


In  view  of  the  practice  whic)i  Deems  now  lu  be  almovt  oniTenuU,  of 
installing  a  nnmker  of  recordin);  in»trnnie.nui  in  central  atationn,  the 
following  particulam  of  a  newseriu  of  i-ecoixling  animetera  and  vok- 
met«ta  for  continuous  current  may  lie  nf  interest.  These  inBtrumenla, 
which  are  beinL'  manufacluied  by  JlefsrsL  Everett,  Ed|;cumt>e  &.  Co. 
(who  ate  alio  liic  makers  uf  the  "  llarrisun  recorder"),  are  of  the 
periiianeut'UUignet  moving  coil  type,  and  poatca  sevcnd  fcaluru*  of 
interefiL  The  advantAgi-a  attending  the  um;  of  inovipg.coil  in«tru- 
menta,  both  ax  r^nla  accuracy  aud  amall  coniumption  of  energy, 
are  too  well  known  to  make  it  ne<-cf*arv  to  dwell  upon  them  here. 
For  a  recording  in!<tmment,  however,  several  new  re<iuiren)entii  have 
to  be  met  Firstly,  there  mu^t  be  ample  power  to  overcome  the 
friction  of  the  pen  upon  the  paper  ;  secondly,  the  instrument  roust 


be  capable  of  being  accurately  adjusted  to  a  prodcterniined  chart  ; 
and  thirdly,  the  indications  »houl<f  not  be  appreciably  affected  if  the 
InAtmment  be  slightly  oat  of  level 

It  i«  claimed  that  all  the  conditions  enumerated  above  are  fnlfilled 
by  the  moving-coil  system  employed  in  the  iaatromeutii  under  con- 
sideration. To  reduce  the  friction  further,  a  special  hinged  pen 
arm  is  used.  The  hinged  pen,  as  usually  employed,  while  giving,  it 
is  true,  a  fairly  uniform  preaaurc  upon  the  paper,  has  the  d  iaad  vantage 
of  liciog  somewhat  lieavy.  The  in<truaient  hiis  conscnuently  a 
tendency  to  hunt.  To  obviate  this  diHiculty,  yienrn.  Everett, 
Kdgcumbe  &  Co.  allow  the  pen  arm  to  hanK  from  pivot*  fixed  to  the 
aais  of  the  moving  coil,  with  the  result  that  while  the  preaaure  ia 
perfectly  even,  the  weight  of  the  syatem  i*  reduced  to  a  minimmn. 
In  order  to  allow  the  pressure  of  toe  pen  on  the  paper  to  be  varied 


Fio.  1.  I 

as  may  be  rojuired,  a  amall  counterweight  ia  fixeil  at  rij^ht  angles  to 
the  pen  arm,  near  the  binge,  and  can  be  screwed  in  or  out  uuul  tlio 
pen  rests  upon  the  papvr  with  the  re<|uired  preasuie. 

A  fruitful  iwurce  of  anuuyancc  to  users  of  lecording  instruments 
is  to  be  found  in  the  )>ou  ii.-M'If.  At  oue  time  the  ink  runs  too  fast 
and  the  pen  soon  becomes  dry,  nt  an<ith«r  the  trace  left  is  xo  faint  a'^ 
to  be  alffloat  invisible.  The  Everett-Edgcnnilie  recurdeia  are  now 
all  fitted  with  a  new  form  of  pen  consisting  of  a  onmll  contttiacr 
which  holds  sufficient  ink  for  a  week's  records.  Into  the  container 
dips  a  narrow  strip  of  metal,  which  serves  at  once  to  draw  ap  the 
ink,  anit  to  trace  a  uniform  line  upon  the  paper.  The  point  is  so 
shaped  that  it  cannot  scratch  the  paper,  whilst  a  very  light  pres- 
sure only  i»  retpiired  to  give  a  distinct  trace,  no  roatu>r  how  rapid 
may  be  the  variotioiw  to  be  recorded,    lu  order  to  cle<in  the  pen 


Fig.  Z 

should  it  beooiue  cl(^gg«d  through  long  use,  which,  however,  owing 
to  the  amall  surface  of  ink  exposed  to  the  air,  is  seldom  neceaaary, 
all  tliat  baa  to  be  done  is  to  draw  a  tine  wire  between  the  points. 

Fig.  1  shows  a  recording  voltmeter  of  the  switchboard  type.  So 
external  resistance  is  rei}uircd,  the  whole  licing  contained  in  the 
instrument  itself.  The  recording  ammeters  are  similar  in  extcriutl 
appearance  to  the  voltmutcr?,  and  iu  order  to  simplify  the  connec. 
tionn,  a  aeparatu  shunt  is  always  pros  ided,  so  that  the  latter  con  be 
iuaertod  in  the  circuit  at  any  convenient  point,  whilst  the  instru- 
metit  it««]f  is  placed  in  such  a  (lutition  on  the  board,  as  to  l>e  rea<lily 
accewible.  Id  the  majority  of  cases  a  24.bour  chart  is  most  conve- 
nient, engineer*  preferring  oa  a  rule  to  have  the  daily  record  laid 
before  them  every  morning.  It  frer|nently  happens,  however,  that  a 
record  is  reciaired  in  some  poeitiim  in  which  it  is  impossible  to 
renew  the  charts  m<irc  than  once  a  week.    In  such  cases  the  instru> 
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Bient.  IB  proviileii  with  .h  Lvniliaiious  <;liart,  whi'^h  will  Iu,st  itr  tt 
wetk,  iir  even  fur  ^  loii^L-r  p>jri:xl  if  ri-i|;Ln'il.  As  iMi-  iriviiij; 
iiiecbiLiu;siu,  whtcb,  by  tile  way,  i«  keyl«««,  only  r«<|uir«8  wiadiiig 
OHM  •  week,  whilst  the  pen  bdUi  •  •nttieiwt  nupply  of  ink  for  the 
tnne  period,  a  reeotder  can  b*  phaed,  my,  in  a  xah-statioo,  and  the 
comiik-u-  rLcciK!  need  only  be  collected  once  in  ereiy  seven  or  eight 
clAVit,  no  ntu-uuou  bciDK  given  to  the  inetnunent  in  the  meantime. 
The  glazed  cms  it  ao  niqgad  iktt,  rUtm  opoMd,  tha  dmm  k  Utt 
perfectly  cicw  fiir  Um  Nnml  of  the  ahait  p«|Mr  «r  tha  fflUnR  of 
the  pen. 

For  recording  the  prejuure  on  i-i)ii-"i:!i.f  r's  )irt'iiii--u«,  m-  nl  juiK'timi 
boxes  or  the  like,  a  5>rirtjil.!«i  ir.strament  l»  i!tii)iiilii--l.  It  iv  imsM  oi  a 
mahogany  cav;  with  ;^li/.?d  ijoor  and  hamllv  fnr  i  arrviag,  and  is 
provided  with  a  lock  and  key  to  prevent  &ny  ji«ie»ibility  of  the 
noQid  tNiag  tiwijiiiwii  wUb.  |%  S  4wwg  a  so  ampan  aliimt  ntit- 
■liln  fiir  iwn  -with  ■  jnrtilik  Mnmlur  If  preferred,  tk»  ahimt  can 
befitted  into  Uie  cuo  of  lha  inatnuMBt  ito^, andmltmalaii  an 
ilwayt  aapplM  aomptnte  in  tfamnlTafc 


oiPiom  m  ALTBini£TE.oDnnflT  vmnNi. 

Wa  oooolude  below  our  abstract  of  Uie  discunsioD  on  Mr, 
Morde^'a  Paper.  The  Pnpcr  was  read  at  the  Instictition  of 
Electrical  Enjyinoers,  on  .lanuary  lOth,  and  the  ilwcussion  on 
it  wafl  concluded  on  February  1  Ub.  Provious  reports  appeared 
in  oar  isanes  of  JaDUiU7  16Lb,  2otb,  and  Febra&rjr  find. 

Mr.  M.  O'UOIULVN  taid  that  whathnr  Mr.  M.irde;'*  tnt  or  Prof. 
.Ajprtoo'a  of  the  energy  loaaes  on  the  I^tmdoo  Rod  (.'ouiity  Co.'a  »bla  wa» 
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SadiQl  Di^lh  <r  laMleliMI  i»  CmHaUtm. 

ThklnM*.     Ga|iw4lgr.       Rpw.  In*  VM. 

Pure  Bubbrr   Oii>»cm   S-J      ....      I«  ■  10» 

ScpanUur    O-JSb       ...      ill    I  ■  low 

VuK«bU<4   "34  t-9       ....  HkW 

Osier  Co»t  M  Tll<tiis     .    tf17  ..       ■J-9       -     .        S  to* 

Cn«i.1.i.H  ir  -IvuJ..  "  C4rm.    T.,tiil  Inaolalioii  Thick iifi.j;,  i  -  ■■m. 

Fig.  L— C'urre  of  I'alenlul*  in  7,0iW.vuU  Vahli;  7i-*U;<\  at  2,828  VolU 


tbe  ninrp  siv-iirat"?  ''fnil'l  not  in  sny  way  iw  v»"';fir.!  hy  tent"  in  any  other 
cable '11' >■!  .^'f  Ii  If  tlio  f.>l]Mwitj  j  r<';t-  'ii:  Tilt-  wi  It  k  il-ui- t,*a  any  ooui- 
luerdal  iliclectrica  ui>ou  which  any  |>u)/hj<beil  tCNts  or  ex|«rimeBta  which 
be  had  heen  uble  to  And  bad  been  madr,  varied  as  (ha  aquare  »f  il>e  I'.D. 
eiiiahli<bed  hetweeo  lh«  two  aidea  of  the  dtdeutric  in  uuetliuu.  Theao 
itiHlta  bad  bam  aDdenad  and  qaotad  bf  StMuaet^  and  tad«tiaadao% 
(IKeiMr  Ski  Mtr„  VoL  Ca.\  tad  nemKIr 
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itadM  Det^i  <if  liutilaUtn  in  CnHmMtt$t 
VM.  2^ — Currs  or  Putpntiala  iu  7,000  vmU  CaUe  Tea  ted  at  ^000  Voile, 
cillMr  AlteniaiiD((  or  CoBtiniuiiui  wiili  Didecliifc  HwlniKimulMi. 

^UlI'  iI  hy  T>r.  rlf  Il'inr  in  Tlir  Rh-iri  it  i  ,.f  Kcli,  8.  m  well  *>»  hy  Mr. 
Tlircifiill.    U  this  wi*r«*       th«  nntvzy  l>*^  upon  the  dirtlrihu- 

lauu  of  |ii>t'i>Lial  within  the  thickncu '>f  tl.n  iiinuUiiou,  and  thia  in  turn 
4e|)ei>iletl  uixiti  the  ^n^imi/ing  rif  thu  tUiiti'viuU  id  lL'j  varioua  Uyon  at  any 
iuiU«iJuAl  cakiio,  1'akiag  a  m^la,  whkh  ihe  aiiie  ul  caLle  Mr.  Munley 
*Mlad«aiidgi«ii«  it^fur  Ilia  nka  of  aaaBida  ths  «imeiaad  ariiteartlr* 


tiusiea  Lhii;l,ne«<i«ij  of  dieiectria  (nibher)  a  cur»«  of  poleotial  waa  oblaioed 
whkh  waa  atifiroxiiuately  aooording  la  1%,  1,  iriNMIB  if  tha  dWastiie  wera 
peHeoUy  bonuigeneoua  tha  potentid  mdd  b»  aewewbat  aaoofdrng  ta 
Fijt.  2.   The  gtadiaata  «r  Mcfa  «f  potmtjal  was  at  ew r^-  jwint  in  1 
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KtiM  DtiiA  «/  InnUtttim  in  Cmtiintrtt. 

TMckiioM.      Cxfartty.      Spoe.  laa  Bea 

I^Ir«  Botibcr   .   O-OMciii.   t't    ItxIO* 

M«pu>tor    0  «11    —  1x1* 

VulL'uiiird   0-U       ....      t-9      ....  I'txioa 

Outer  Co«t<i<Taphi«....   OH       ....      »n      ....  ixW 
CvtiiiKtar.  -  Bad.,  tt^cn.  Toul  IiiaulaUoo  niokaaa,  OVoni. 

Fio.  3.— Curve  vt  GradiMit  in  7,00avoll  UaMa  THUd  at  ^888  Valla 
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Fia.  4.— Ciarra  of  andient  in  9^000^  CbMa 
Altaroatiog  or  Contimiottt  with  ** 
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ConilcKUw.— It:ul..  ny4oin.   ToUl  Inhulatiiiii  Ttilckimi,  O'Sbcm. 

Flo.  &-7,000-vali  Cable  Teatad  at  3jm  Valla  AII«rMtii«. 

iiidirat^d  hy  thehi  U'ht  of  the  tinlhiiue  <tl  Hr.  3.  wh<-n!*H  in  a  unifnrm 
dielcctrir  the  Kr.iilirtjl  at  crery  ]j>inil  wn.!  a|>(>i^jxiuiatcly  iiLCurdioK  to  Kiff. 
If  the  w«*rk  d4M»ecin  eiat  h  elriiicnl  of  tlikL^noiri  ou  a  liuui< •j^viit.'OU**  cable  w«rr 
added  tofnther,  ami  iim>  tlie  hitL  tloiu-oii  iiu:li  elemenl  uu  the  aliovo  hei<«r<« 
evueou*  calile,  it  wuuhl  he  so'ii  tliut  ttu:  ratiu  ul'  the  cutrgy  iM  mifjjtA  1*  aa 

2b  to  1  in  tte  above  ceact.  Tbeae  coniid«raUsM  espkined  bow  it  waa  that 
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l*nif.  AjrUin  tuau  _■  I  uR-rs  (oi  tUffernnt  caUm  mu-_\  iiig  (rou;  0'O2A  tu 
(K)S3,  and  Ihtre  Mwmail  uu  rauuQ  why  the  powrr-(*etor  nbuuld  not  mdi 

wul  wh«r*  no  idea  o(  loeh  1o«w  «M  eotartidiMd  by  tliefr  uaart.  TbaMoeiB- 

BdanUioiw  aln  Mptoineil  wli.v  tite  \>ta  wis  grmter  wjwai  tite  curve  of  lb* 
lUtarmtrng  voltage  w*a  tuure  *'  p«ky  "  tlian  •  «nr  mrvc  Tluarr  wan,  iu 
fMt,  t>r>  ratimn  wbv  *  oUiUi  dlaleclric  (huubl  not,  on  aome  ueiaaiiia*, 
•ctUKily  )>r  I irnkeii' down  in  oue  layer,  whil«  Iwiiig  iwrfectly  huuihI  in 
another.  TiiU  fiimt  uf  limkiuf;  down  would  not  lead  t<>  a  ilixrnptJve 
right  throuRh  thr  dielectric,  Init  wuuld  le»l  ton  pbrnooicnon  aimilar 
to  ft  bnuh  diacharxe  fur  a  wire  in  air. 

Mr.  W.  K.  OKAV  diXered  from  Mr.  Mordey  00  th<-  qucntiotj  of  tlie 
concentric  cable.  They  ImuI  Iteard  that  cable  niakeit  'iul  n  it  k:n>w  uiunU 
•boot  dMagning  caMea,  <nt  the  one  aide,  aiid  from  the  oth«r  side  that 
dnaiBa  mken  did  not  know  much  about  dynamoe,  and  tWItWug  hMl 
Jm  Imm  aaid  about  i>eo|>le  not  being  ]iro[i*i'  eogineera,  m  ttet  It  ntatad 
•  regular  three-comer  c<mtr»vcr»y.  In  dealing  with  dielectrica  th*re 
many  tbingi  to  be  bnrac  in  mrad.  Paper  and  alao  rubluer  were  culjol 
dirliytrirn.  !:«t  it  ft(tj«-n<'.F:!  r>iitir'^ly  uivn:  the  prooceo  of  nuuiufiu'lure  aa 
t:,  what  th<^  rji|i»city  wiu.  Ili^  wuulfi  unc)<:r"..iki'.  within  cvrtain  Uiiiita,  to 
make  a  calile  to  meet  any  cnnilitiona  u  to  capacity.  Ha  beUercd  that  no 
«M«iadd  Mtoft  odilitvliNkiNmld  rtmto  fKbuOfMOt  mttfiidtf 


dielectric  hyilereus  in  the  «w<>  .11  &  l-'.  when'  the  ili^btnt  tij>.:o  of  .th 
or  mobture  weutd  increaM  the  loaaes  u>  »a  enormoui  extent.  If  they 
■Mia  %  MadMMT  nil  III/  doing  aiu^  with  air  or  raoisture,  then  it  would 
In  pnainil*  to  redue*  tha  Iomm  Io  aa  «ltreDM  ly  amall  fiKurr.  M  r.  O  Uorman'* 
refer«ni  e  »n  hin  woA  wan  a  miarepreevotaliu'iu  The  nidrx  wa*  not  ^  bnk 
(roi);  16  Ut2  :  but  it  only  roacbed  the  full  2  in  the  caac  of  a  b«t«ro^RMOW 
cable  by  otixinK  graphite  ai>d  paiafBu.  In  uatural  dielectrica,  howerer, 
they  did  not  mt  an  index  of  anything;  like  that  nuKintude.  CaUee  bad  a 
real  dielectric  loei  which  waa  alwolutely  fixod  and  detam^ietl,  but  it  would 
be  imixMiiible  to  i;*t  two  eamplea  of  dielectric  Ut  baw  the  aUneappFDZiaate 
loM.  Tlie  only  material  which  in  any  way  lent  ilaalf  to  »  detaminatjon  «f 
a  fixed  loM  wna  «uch  a  thiUK  oa  aflvfr  in  r*rt«in  ntstfn  cryatalliaatlao 
which,  to  all  inUM)ti<  And  purpoMa,  hii^l  im  I      r\t  all. 

Mr.  T.  U.  UIKSHA1.L>  daacribea  ~.>mr:  i-sperimenta  uiadr  at  Croyduo 
diW  tfW  PlwlttHl  mHUa^  th* imu  1 1  .  t  which  are  given  in  die  taUea  aad 
CttTN*  bdcrtr.  irftli  tiM  oM«el  of  pruviuK  that  Mr.  Mordey'x  Binirea  wei« 
aver  ao  much  too  hi».'h  and  all  wrong.  Thrmi  different  i-izea  .  f  iiiftcljn:.  « 
had  been  experimented  with.  The  wnttraeter  reading*  varied,  in  I  willi 
niiw'hinca  o(  the  auoje  wuve  f  ncn  t'li^  rspwity  I'urroot  rariod  from  8"67 
down  aa  low  us  1-85,  the  iLi  ll^fl•rIin^•  u,  the  SOOkw.  uuubine.  The 
Ugurea  to  a  certain  extent,  hown-er,  conUrmed  Mr.  Xurdey'i,  and  the  dUfcr- 
mtm  «lN<wa,  ba  aaid,  |>Nmd«cneliH)t*lf  tlia^  ai  laiA  baan  aaeniionad  )y  llw 


li».taia«aiL 
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Caaaitaiaai  Ma* 
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CiaanaMil  Ha  a 


Wa«a.F«raN  apiiliaa  to  CMt. 


tndepcodaotJy  of  tlie  inaulation  rvaittance :  Uiera  wuuld  b«  great  viuia- 
tiona  in  time.  Bui  wi-n-  the  gentlemen  n  tiu  U^iku  macidDery  and  cent-n* 
(tationa,  and  tbo»<'  «li  i  tfu-  h  oltiara  to  dt<iK:i,  i  rciwred  to  «ay  really  wha: 
'  WBBtad }   Ap|iarently  nut.    Tltey  all  diETervd.    Kvm  Mr.  Matlier 


Pnt  It.  THRELPALL  aaM  tint  kb  «iE|Mrli«M»lAd  bam  that  beka^n: 

toaaes  were  >'ory  aubtle  thinga.  For  inatanue,  taking  a  SIni  of  allver,  oom- 
poaed  IKU-tly  of  cryxtala  and  lairtly  of  ailvar,  it  wu  |xauililo  U>  obtain  any 
rMiitanca  within  a  nr.ttet  of  10  to  1  accoriling  to  tl>c  length  of  time  the 
li.M.K.  wa«  applin-l,  tli>-  dircctiua  it  took,  and  it%  ma^ilude.  TSic-c 
WM  (ontctbing  which  tbcy  Qiight  call  dielectric  reaiataiice  tf  they  liked,  but 
one  neTcr  got  the  aamc  mult  even  «a  lepeating  the  conditions  exactly. 
There  had  been  too  much  raadiiieaa  to  talk  of  hyat«re«i«  Iomi.  In  1897 
Mr.  Steinmetz,  by  mean*  of  a  wntrnnrtrr,  wfiicTi  mii^ht  nr  mi,.'til  nut 
have  accurate,  meaaurrvl  ih^  l.v.i*r:v  jn  a  i ■  in"icii..ci.  r-pfL't-t-^tl 
to  tbem  a*  dielectric  tgrMweiia:  and  later  on  M.  Amo  referreit  to  tbi* 
aiMtar  ai  hatting  baas  «UaUMMd  to  BWanaMi  Bat  what  had  jaat 
 ^  -'"^-^  ItlMfliiatlMia 


that  erenuif;  pnrred  that  I 


in  any  sort 


«l  wtj.    TItere  waa  generally  a  twndency  to  aaaodate  the  heating 
■at  In  a  eoodeneer  with  wUkt  had  long  been  kitown 


to  electriciana 

the  ah»«iiiti'ia  !o»6«e.     But  thpse  twu  c-jK?ea  of  he  bad  l«eii 

aljle  to  aliuw  diiriiit;  1896-7,  wcir  not  iu  liiiy  way  A<rt<jeiaU-d,  all  tveuU 
not  wiien  uaing  penodidtiea  of  dO  or  40.  'llwy  bad  luithiug  at  all  to  do 
■HkaaattotharaipariBmaqr.  naonli«ai|r  thaw  Miiiht  ha  ft  MiMiM. 
TWng  amjtMim  into  aaaaiit,  Iw  did  mi*  ^hhik  tlwy  ahwrtd  ipwb  «f 


authur,  it  wna  impoasible  to  make  a  oommovjal  teat  «f  M^eettf  indM  tbav 

had  14  iiiiictiiiip  wlii.  h  thtey  were  perfectly  certain  wai  giving  a  aw  ware. 
1:  liii-l  l.d  i.  siiJ  tli  vt  cal  Umsiuld  not  be  gut  with  a  power-factor  of  O^l' 
but  Ive  waa  inclined  to  tliink  that  the  di>«ieuancy  of  the  mrin^  «i.«»tJccr» 
waadaatatha  iaMilatioa  n-*istaooe  not  bang  uken  rni.>  ai,^iutit.  I'hr 
<«bte  hera  taited  bad  a  low  inaulation  reaiaUuieo,  but  Mj  .  ilurtiey  bail  not 
girea  any  figure  for  hia  caMe.  Thv  aaUmaiil  be  uaad  wea  iptcMlf 
ralibrated  at  tlie  'antral  Twbnical  Collq{a  an  a  puwer-facOir  of  O'llandto 
teetwUetiM*  the  re»tling«  liliinc.I  «er»  «<!c«niK>.  they  Jin.l  'itom  re|iatled 

with  iitii.'i    w1,llj:|.';i-j-«  whi.'ii   Wi  Tf   nil   touriil   t.i   tgrr,^   «ilh  fiU'U  otbcT 

within  3  per  ceiit.  on  vaiiou-  power-factom  and  wave  (oruia.  Hi*  inauU- 
tion  reaiatanae  me  half  •  nHBahm.  BtainaKa  were  trying  to  keep  tlra 
mauUttou  reabtancea  up,  and  tba  caUa-iaaEtM  ware  trying  to  keep  them 
iiow:i.  He  hm!  amideil  a  lot  of  trouble  with  his  o,OW-Tott  cable  by 
hftviug  a  mij.,  h  Inwfi  iiihuUtii..a  radaunce  than  before,  and  he  aaw  no 
.«UK)ii  lo  d<iubl  the  figures,  especially  m  lie  had  Itin!  thr  awi^taai*  rif 
Mr  Dudilelt  ami  othen,  wlio  were  all  *.iiu  uutw!  »iih  Ontral  To  hnical 
C  jUe^c  metboda.  lie  had  also  checked  tbean  by  Dr.  I'  leming'a  auggaatod 
teat,  anil  the  rcsulu  came  ant  at  alomt  the  exact  msaaa  ol  htt  fat 
figurea.  He  entirely  agreed  OU  <»fma»j  waa  a  vary  good  tUng  la  |io««r 
3yit«mii,  »n(!  i'.  htlpe.1  lo  iitipmve  the  power  faeliw  ,if  ar?  lamp*.  Wth 
cfrUiii  iMnililui:nof  wave  fnrm  »nil  capacilv.  irnl  an  iniluitive  fuad  at  the 
other  end  of  tba  cirouit.  more  amDares  oame  out  tlian  went  in.  Thle 


r  end  of  the  canmit,  more  amperes  oame  out  than  wen 
^  ntpiifitMlauMaai  hit  it  waanaarible,  by  haTiacO* 
thaaaU^aataaUj  tnradiKttbaatuTtDtmUriiigit. 
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m  V.B.  Oontentrie  OtiU. 
Ltngtk  »I  Gftble,  IfiiOfd.    Saclioti  ol  cugduetacM^  O-lOwi.  in.  conoenlnc 
Tatml  inwlrtioH  reuiuuw,  0-53  megohm^  .  . 
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Mr.  'iV .  \l.  .Ml  iUI>l- V.  iu  r«plyin(f,  loW  llul  be  wimld  only  toakt  n  fe.v 
obaerraUnna.  He  would  asnd  hN  full  rt\iy  ti>  the  JoumtU.  He  w*ii  gWl 
that  Hr,  Mioahall  bad  giaan  Iimi  a  little  enisoura^ment,  aod  had  »l>owu, 
«(  any  mU<,  that  Mr.  Sparks  and  himMlf  ware  not  the  oaly  |ieuple  who 
lutd  found  ulrnt  thflfe  were  appreciable  loam  in  t-nhlp^  fr  i;u  .lii!e  ir;i> 
hjatareaio.  If  nil  tlir  ynfcmorn  in  the  world  (tnod  in  .>  >'  >w,  aud  n  iid  tln-rc 
waa  DO  Ion  from  dirlectnc  hjalareu,  ba  would  atmply  imile,  bei'.att«c  iu; 
would  know  tli«y  wrra  wnnB'*  Mr.  Kuip  liad  wiittanUm  fitim  (iermnDy 
t4>  ray  that  bo  iigi^  on  llw  whole  wii&  tba  Fapr,  and  a  >iu|^lar  coofir- 
inatioD  from  Mr.  Kapp  waa  hia  Btateoieot  that  it  had  beeo  fuuixl  that  the 
lilKb.tetuiua  tlin<«-)>haae  cal>l«i  in  a<Tii)any  got  appreciably  warm  at  light 
Imd.  Wlieii  li*  explainAil  that  "  nppi-eciaUy  warm  "  m«aat  «  pnwnr  fiirtf  »■ 
ol  0-3  <>r  0-4.  iualend  of  01,  they  would  afiroe  witli  hi^  i  thit  'An<t  w.ts 
worth  «  ^leai  deal  of  lUeory.   A  |iower-(actur  of  0*1  on  a  throe-pbaae 


h',«  txuuitiii  .Mr.  .-^fArtt,  wnen  oe  naii  oean  ujhi  m  hc 
rpa  in  bii  eompany'i  iotareiU  to  make  aa  fall  an  inTaatiga- 
.  and  ptMMM^r  IM  «M  viiy  Mtb  oUittd  t*  Ubi,  Md  tlM 
ittotealw. 


caWa  WM  oriW  4  microfarad*  prr  cimrlucUir.  anil  thii  wiialil  n"l  i*i»r 
remparatare  ai  U>«  oable  It'.  It  waa  unL  pumbie  to  E'aei  IF.,  theretora, 
" apprariably  warm"  maaot  that  a  oanaiU-rabl*!  amount  of  eaaniy  waa 
being  ipaDt.  Mr.  Swinbunia  abeat  10  jaan>  ago  aaid,  at  the  PhyaiMl 
Sooiety,  that,  froai  hia  eatcolatjan  ol  the  materiala  naed  iu  the  Deptlord 
paper  maiaa,  the  dMactrio  hyttereaia  par  main  muat  be  about  7,000  wal»k 
Mr.  r»rtrid|;»,  tli«  [ir«iit  enginaer,  now  aaaureil  tiim  lliat  tht  losa  in 
thene  c«M.'j(  waa  nulte  1,033  watta  par  miU,  and  ihn  ei»;:i;y  uKuftrmerl 
the  iigure  girea  by  Mr.  tiainburoe  10  yearn  ago.  TuU  waa 
another  fi*  tlMlh  IMlW  fa*  UaiU,  wInUt  U*  (1(UC«*  iiuoted  by 
Prof.  Ayrtoa  team  htmmrSt  and  1fa}ar  Oardaw  really  eooSrmed  him  up 
to  11  wrlJiin  point.  l/mnhnHi'a  rmmh  fronn  th«  ef»b<»r«t»»  littlf  <mL  uf  oable 
he  i«i<m1  came  out  at  0"06fi.  which  w»«  iu  thv  dirartinn  nf  the  wliieh 
he  found.  Ixirabardi'i  rcauit  waa  not,  aa  Krof.  Ayrtoa  and  otheni  had 
trinl  to  5bow,  a  ipcro  fiaetioa  of  hia  (Hr.  Horday'i)  Igm  and  it  waa  pea- 
aibia  with  aome  kind*  of  oal4*  tliat  tlw  powar-faotor  waOM  ha  tiMt,  wMlA 
with  another  cable  it  might  b*  IMMk  Oable  makera  had  told  him  tliat 
cabia*  on  light  loal  and  a  good  twwhlhm  Mrirtaaoe  di<l  get  quite  warm  to 
the  tniirh.  iintl  thia  warmth  waa  a  moat  warming  thing  to  him.  .\Uh<iunh' 
tiro*  did  lint  !)«rmit  o*  hia  dealing  with  all  tin  other  |iointa,  be  mrniiTOcI 
that  he  had  i»Ter  daimad  (or  ooa  moMitt  that  thia  method  of  al>taiateg 
the  power  faetor  of  hi*  waa  aotat,  ■llhM(h  it  ana  not  of  ■uvoml  appBea 
tioo.  Ilia  fimre  had,  howeiar,  beta  oanBnntd  hf  Um  motor  g«Ba(ator 
method,  which  bad  ha>l  the  apostolic  benedietioo  o(  the  profewitvr«.  He 
repeatedly  took  «tei«  in  the  Paper  to  ^uard  againat  impreeaiout  <>f  that 
»yrl  Wni'  uVtAlnoil  (nv.i  that  nm  teat.  In  oooduaiou,  he  tiumked 
Mr.  Spark"  fnr  hi"  txuublii  Mr.  .Sf*rki,  when  he  hail  been  told  of  the 
uulter,  uxik  iitapa  i 
Uoi>  *e  he  oould,  i 
luatitution  ought  I 

Mr.  Q.  I...  ADDENBROOKK.  in  »  cjinumni-'alinn.  «.iyii  that  h<-  h.vi 
alwaya  had  the  capacity  current  in  ayataoia  of  maina  fully  in  view  lu  deal' 
ing  with  Uix«  power  ayatema.  Althougli  he  agreea  with  the  letter  fnnij 
Dr.  Hoor,  in  The  EUetririan,  that  the  effect  ■•  capable  of  being  dealt  with, 
Ht.'.S  Mr.  Monley  hu  done  goo.1  aerriira  in  lirawing  attention  to  the  fact 
t  liKt  the  effeel  inay  be  large.  Ha  think*  tlila  I*  moat  likely  to  be  tbe  oaae 
in  ihi-  --.irlv  daT'^  "f  |~i.k!.r  dii.tHniit.i..n,  when  l.v-)?»  "J'<'t'?m^  of  cooduetorii 
lijvr,  hiui  "to  Iw  :,ii.l  .1  .wn  and  th''  li«d  c...Uiiiimriv(>!y  lisht-  All 
Mr.  Murdey  aaya  under  thia  heading  ia  a  rrmarkabla  cummeiitary,  he 
thinka,  on  the  uiimadom  of  tba  Board  U  Trade  regulatioua,  which  prac- 
lioally  prohibit  overhead  what  in  iMl  aounbjr.  AlUiough  power  diatribu- 
lion  on  an  ejiormoun  »«le  haa  beeo  carried  out  on  iJie  Cootie,  nt  »nd  in 
America,  it  baaalmoet  wholly  been  carried  out  by  uieaiia  of  overaCTi.i  wirei, 
wli*re  tlis  ftri-;li  dwHV-l  liy  Mr.  Mordey  do  not  occur.  The  Board  of 
Tru^le  1  n.hiiiit<i  u«  ad  i|  tinu  meihodt  by  whicli  great  il»d«teiia imn  IMM 
Mifely  anti  adntntageoualT  built  up  on  ilie  Cmtinenl  and  in  AnMriea,  and 
fnnaa  M  t»  tdtot  «Bp«oai««  and  untried  method*,  wlilcb,  at  any  rate,  are 
liable  t*  aarliHW  InooBvenionpaa,  even  if  by  nkill  and  uare  they  tan  Ha  gut 
i»-er.  Mr.  A<td*':ibrr>nkr  rnoiiouea  that  lie  vmy  mu^h  utartlod  by 
Mr.  Monley'n  li^uren  iv*  t  i  thi-  watt  loaaio  the  .li'  lct  t  nr,  m  l.e  U,.d  uo  idea 
that  iu  ni»«uilud«  wan  at  *U  oomnarablo  to  the»e  u«uie*.  Since 
Mr.  Minxlry  a  Paper  he  ha*  taM  loo  fanf  *•  "jb.*"'  ''""'T'  meaaure- 
loonU  on  a  cable  lti*lf.  but  baa  obttinad  tJia  fallowing  rtaulu  ou  coii- 
dcnaer*  Thr  moaautanieoto  were  earriod  out  eiit>rr1y  wiili  tlcLir.nUtio 
inttrumenla,  .uch  m  de»crib»d  in  the  Paper  be  i-wvl  i..;-.r,-  th^  lut*.-- 
ii.itH.nal  l-iMi:n'.'v.»  .if  K!«-ti i^'iiTu  I'.irin,  an  itbatract  of  wluch  wa* 
|iuMiRh~lin  t:.'r.-tr,ri.,n  ..f  lu-l.  .■">.  Sume  moHtha  oittCB  Dfc  A- Mi^ 
head  vm  g-xoi  enougli  to  place  at  lua  di»i>oa*l  *  act  ol  uundMM***  Sir 
Mllilimininijimpm**  illfin.fr  inveatigatinK  ani'ingat  other  puintii,  tbif 
Tarralbet.  "maa  ooddaaaar*  ware  conitectcil  to  an  alternating  current  of 
I.OdOvolU  and  about  30  i>er»«l«.  und  ■  ir<-ful  .ihi-h  Mr  f.  W.  S. 

Crawley  oonfirmcd  with  Mr.  Adde.  '  r  ...k-  at irrwur.l»  ,h  ><^.-.l  t  h:>.  .:t  theM 
r-rtumatanoea  the  power-lactor  ira. about  O'OU  u.O-Olii.   in  fart,  rteductm^ 

Mnill  fraction  for  loaa  iu  leada,  about  1  per  cenU  of  tha  appareot  waUa 
.v;i»  really  trne  work.  The  «iiwrim«ntt  wera  ra*de  on  comlenaena  ol 
3  microfarad*  and  6  micrnf»rad«  cipacity  ra«MCtively,  which  wr-y  -™b*b!y 
equal  to  about  7  miles  t«i  14  niilea  of  ordinary  cable.  It  ;»  i""  '•.  i  ly  true, 
hf  |v"int«  out,  that  IImmo  ciiidc<i»eri!  were  maile  by  Dr.  Mmrfaaad  with 
Krr»l  .^Hr«,  in  order  to  have  tbe  ai-  rj-i  ...u  small ;  but  on  the  other  hand, 
he  say*,  tbe  dieleeu-ic  i«  very  mucl>  thinner  than  that  of  an  ordinary  cahlu, 
which  fmUbW  would  alio  U  «Uda  nf  P«P«.  »'«'»  therefore  the  potential 
alope  i«  rvj  niieb  gmter  Uttn  in  a  cable,  which -whether  n«htlv  or 
wiWigiT  -he  ha«  jiIwstb  tnken  a»  a  serious  fn  t, <  •..ncerumg  Mr.  Mordoy  a 
mixtion  <rf  tlH-  u-.."..f  .  i-hoklng  c-oil  a.  .  th-  .  ircuil,  Mr.  Addenlwwkd 
may  aay  that  thor*  haa  i-cccnilv  been  competed  U>  lit*  spwificatwo  im 
AdiD>.tahle  inductive  rcii^tftni..*  Iiaviug  a  OMMCity  of  iTOkw.oB  Mr.  Mo(diar« 
ntiug.  Thin  inductive  readataiK*  i>  intaoded  for  patUng  a  lag  m  tit* 
dnn&a  of  altamaton  nnder  teat.  It  haa  l>eeii  wound  for  practical  pur- 
maa*  with  a  number  of  circuili.  which  have  i-mnill*!  a  aoincwhat 
.^hWxto  opii^  nf  •»-.(..  O  U:  u.  vh-  >u  U.  !•  i'  T^.^t  (inaaible  to  dole  Uie 
ir.i:i  .  (n:u>.  -  f  ■'•I.-;,  anpamfj.  it-  w.-ll  ..-  in  an  ..-•d.nary  transformer,  and 
lliBrelore  they  take  a  larKer  wattleaa  current  t  han  a  u.^«»loriiiM-  with  over- 
lapping  pUtea,  but  bow  mwob  ba  Ihida  itdilBcult  to  without  expon- 
imait,  aa  calcuUtiomi  are  not  of  much  valna.  At  ..ome  Uter  date  he  may 
1«  able  to  Kiv'  t<.  furllier  <Uta  rceanling  the  work  on  tliw  rt-i-t 
Mr.  Addenbrookc  rcfera  to  Mr.  M.irxley'a  watuueter.  On  nun 
1m  ....;Mi..o»  hf  TVTL.  Inn.  .  If  tempted  to  make  nveaaunni^  apparatus 
tMn«tni.  re.1  wi'i.  *r!in»f 

Imeu  deterred  hy  ih*  unceriiiotioa  he  eij>ect*<l  t 


meaaunng  uppan 
>r  raiding  the  rolu^e,  bat  M*  timm 

 ioa  he  eijHictwl  t..  1-e  iovolvad  to.  H 

•niiCbthnipiitopiMBbIa  tlmt  tUCh  an  IMtrument,  tested  and  «librHted 
by  iaalramenia  which  can  he  wJtad  on,  may  be  useful  f.^  apff '«»"»'« 
raeanin'inent  »hr'i;..:*i  a  n  xIrTaU'  range  »nd  i»niparalivc.ly  high  power- 
lai  lnra,  but  lie  lis-  f.-lt  tin  t.i  i;o  b»y..nd  tbi«  re<iuired  great  cauUnu. 
iioiin*  aaperimeiiU  tut  h*l  made  inontha  ainca,  uuog  eUct«)«Utic  iiutru. 
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nmtm,  MMiflnn  tiM'Yi*«r*Sr.-  DmhMI  hu  ex^Nut  l  in  n.  ^rrtrutitii  lut 

month,  Owl  il»*r»w»»i»€»ri«in«m(nintofl»|f  i>roHiK<;il  i  y  iiia>;i.elicl«J:»ff(> 
wbicL  At  nr.y  ccnjiilcral'lo  [i.^wrr  focLi  i  wuul'',  "iitir^ly  up  -i-t.  r«.idi!:R!-.  His 
own  t«t«  irw*  mad*  in  »  tAmOtr  tv  Vtof  Vleu.inx't  tiuefii  ihat 
inxteftd  of  kcciimuUtori  to  drire  th«  iii'jU>r  tratutormtr  he  uuxl  tha  Watt 
miiwttr  Cumpau;'!!  cuitmiI,  the  vc<ll««e  being  kapc  umiW  by  {MiiDK  the 
camat tkpW|(k  »v*rMblo  rv»wt«)c«  uni  oUrtrrin^;*  ToltutctRr.  Owiiif; 
to  dw  tnrilwf  emrrut  produvol  tiy  the  condeoBcr,  (be  reactiona  in  the 
gemrUor  wens  coiwl  ler.il  tj'  i>!t«roil  when  th«  aondaBMn  WM*  pat  OD,  Md 
it  w»-  ;i.«c»».ir}-  liiiiWiie  '  ji  i  cfully  that  tlw  1M  HBlllir  whui  Wy 
drnfaratin  iiMiu>urfQ>ei>lii  were  mailCi 

ITrrm    rmf  Fhoitnf  IWIdW  not  ■  mitttkc  in  the  rejiort  of  bia 

remarlu  in  our  Iwrt  vwie.  He  iliJ  n' t  my  that  Mr.  SwinV  anie'!i  w.ittm^ler 
reud  eamatif  on  hi»  own  li»n»i' irui*r  mul  60  i:«r  cent,  <ni  Mr.  Munli.^'s  ; 
bat  tiMi  tike  iaatnuneot  reatl  correotty  <ni  tiH>  Uufdry  tnii.sfiiriiie:  und 
10 pir «Ml>  Uta  torn  m  tir.  Swinburne*  own  tnuuformrr. 

Dr.  Suiupner  write*  u«  »fl  follows  ;^nif-re  lire  noe  or  two  numcriL'ai 
*iTor»  ic  y  ur  roptirt  if  my  reia  jrk^  ou  Mi  rley'»  I'njicr  which  1  <hould 
lik«  to  rectify.  I  jwtntoil  out  thai  Ui«  twd^  u{  the  dii^lectrtc  Iuomm  in  the 
eM^  tlM  Ml  imi,  oould  k«  oMained  b>  multiplying  the  jntiwer  fei-tar 
tf  dw  ratio  of  dia  caMwIlyaimiit  to  Iho  full  loed  currvnt.  Thua,  tcklng 
Mr.  Mnn1*y'i  pewfT-fnrfnr  iv»  rnrrprt.  i\r  ilJdectiic  '™«  wooW  be  6  per 
cent.,  '  r  1"2  |"T  rtnt.  it  thr  currpnt  nit-i.)  were  v.>r.e-hi\li  or  one-tenth 
rci|ieetiv«iy.  Tekiutj  Mr.  Mordey *>  example  <il  a  cable,  and  aeauiuing  a  dm|> 
of  TollaKCuf  4  percent,  tlMonmMnlfoiafaiutdtabeaM-eighth.  Thtu, 
Momling  to  Mr.  Mordey'a  powaT'fMtOT,  the  dielMtrie  Ion  i»  only  1-5  per 
OWt.,  while  if  the  iwmr-tMliir  h  mljr  0D8,  tli*  ia  only  0-86  per  cent, 
later  on,  tlie  powcr-hotoi*  Cor  •  onndeaaer  Bp)«rently  fouud  by  a  watl- 
nieUT  nm  il  w:t!i  a  t»«n»form*r  an>  »tat«H  in  ymir  r<»5Wrt  to  Tai'y  between 
+  0C4u:i-l  -0-03-  The  uuiiibfr,!  I  n..".iu.lly  tuciii:oiieil  wtre  -f 04  and 
-  0  4A  That  some  of  the  wattmeter  irvfaauri-iuenta  reotuily  (lublkabed 
fa»TO  really  been  nepMt^  Mid  thmian  milllllHi  M»ina  to  ute  to  be 
ekariy  provol  by  a  iMtWHi  In  th»  iWiiiwion  nwd*  hf  Nr.  8|i*rk».  He 
aiitiiwtW  Mni'-Th*  iMter  ravdlMd  !■  tarn  dlMlian.iilMa  eMUMttii  wiiii 
«lMcrf*;«aiiB  »  nrciM  aiwIlDii  wl«  cMMctad  nMh  tito  (Mwr." 


At  aa  ordlnaT^  mMtlBg  of  the  Flijwital  SMiety  beld  on  Feb- 
ruary i?;",  PiT>f  s  p.  TnoMT-soK,  prvj>ldent,  in  the  il'  fir,  ,i  I'.njier  on 

"How  Air  iiubjoctcd  to  X  r&yg  loses  its  Discharging  Prcrperty 

and  how  it  Discharges  Electricity," 
liv  I'rciJ.  Eiiii.io  Vii.i.tJii  (hun.  fellow)  wis  iitsad  by  the  cliairiDan. 
Air  nude  active  by  X  riiyii  in  jvnwing  through  •  long  tuljL'  coikj  in 
nuuijr  tnnu  Iamb  mueh  inore  of  ita  UiMtkUsiilg  power  than  it  does 

[--'-J — i*-   '-*"  "  '^'il     I>ari^g  Ihk  nMM 

ttelBlnnifcaltodftoawttaiiipolestiaL  Wuc^ilritSaemi 
to •tmm  OB nM*e«  of  wire  gtxae  or  wound  up  ribbon*,  encIoMd  ia 
tahm,  the  meteb,  indenenxient  of  theit  ruiture,  take  •  positive  or 
negative  charge  accoraing  to  whether  the  active  air  rob*  against 
them  with  force  or  lightly.  Kiperinienta  have  been  performed  to 
prove  this.  For  instance,  lubes  cf  cr)p]icr  or  lead,  if  abort  and 
■traij^ht,  takti  negntivc  chargca,  but  if  Idiil-  ami  coiled  they  take 
poeitiv©  ehargt's.  These phenoiiienii  cannot  be  attributed  to  chemical 
aLtions  but  muiu  to  be  produced  I'V  a  sjitfiil  rubiung  of  llio  .i,;tive 
air  upon  nietailic  surfaca^  at  the  rvaull  of  which  they  assume  one 
oCttaahaMaadthaathit  ebaiytognthftto  awaifM  ilailf  ia  tha 
air.  lUi  fiaofc  dw  eii»,ae  •kngawIlM  air  Mn(  oftwof  th« 
■ame  kind  ai  that  of  the  metal*.  It  lias  previou«ly  been  shown  bv  the 
author  tbataetive  air  by  streaming  against  an  electriCed  body  it  reJuced 
either  to  ordinary  air  or  to  ivir  charged  with  the  electricity  which 
disappear*.  Hence  it  niay  he  tuppoaed  that  the  activ«  air  in  rubbing 
npon  the  metallic  enrffwc*!  dpTtlnp.t  the  tn-n  clectrii-iiien,  one  fif  which 
manifests  itetll  upon  ihiipe  furf-acca  ami  tli,j  other  f;o,?«  ti)  irtUic:«  ;hi; 
.ictivcair  to  ordiniiy  air,  and  tlitril'jre  il'ica  nut  bei  ir.ui-  nLiiiiffst. 
Th>'  elL>i.'tri-'?C'j[>c  ufuil  in  the  cnwrii.ii-'utoi  tonsisltJ  of  a  liieii  lniUs 
plate  and  a  gold  leaf,  whose  poeiliou  was  determined  by  meona  of  a 
lalawoBi  wm.fM  ^t-aiim  eatto, 

Tha  IhunuiAK  mm  1m  had  olwmd  tba  bet  tlttt  aitlali  were 
ehaiged  sometime*  positively  and  aomeliaMta^Kaitifalfbj  active  air. 


Mr.  WATitoN  a«k««l  if  any  experiment*  kad  MM  paffnHBad  aa  the 
viMMi^  of  gMea  noidcNa  aetm  by  Z4afa. 
ATmputvm 

"Ito  Propa<ation  of  Oasped  Waves  mid  tiieir  delation  to 

the  Primary  and  Secondary  Focal  Linee, 
by  Ttof.  R.  W.  Wood,  was  re«d  by  Mr.  Watson.  Tbi*  Paper  it  a 
diaciusion  u{  the  itilection  of  u  pkno  wave  by  a  hemis^erical  mirror, 
tlw  ndactad  wave  beiag  likeaed  to  *  Toleania  caaek  Tlw  cinp  af  the 
mam,  or  llie  ria)  of  tlte  crater,  traoiB  lite  caaaUe  Mkd  ia  eaatiaMonaly 
pMaiDg  tbiouxb  a  focu*.  This  aevonals  for  the  increased  lUuminatian 
•kiig  the  caustic  Tbe  wave  frunti  were  drawn  by  conatructing  the 
orth"gijtial  ^ui  flui ,  whii  h  in  M  '  tion  it  an  epicycloid.  Tbe  ovoluUi  of 
tliU  nurvi-  i.T  tlie  cau-lii',  ami  tli:'  rtllected  wave  front*  form  a  family 
of  parallel  carves  which  are  tbe  ioTwlutct  of  tbe  eauttio.  The  wave 


ifoot  bttwaaa  tiro  focal  liaa*  k  espandiiig  along  oue  meridian  and  . 
contracting  along  a  meridian  at  ri^fat  angles  to  it ;  in  other  wonla 
the  wave  ia  convex  along  one  meridian  and  concave  along  the  other. 
Th?  ontiif  Atipi'  nf  tbf  Toli'Mic  c«ine  rr>|nraenting  the  reflectetl  ■r-stc 
i--iirrfii|Titiili)  ti)  tlic  [urti'  II  ff  the  wuTe  front  between  the  focal  linas. 
A  uMfful  pie«e  o(  appanUut  can  be  made  by  ailverin);  the  ouU^iik-  <>f  u 
hemi.ipherical  glass  vtMel.  The  coocayi.  minor  tbiH  formed  I'lionlil 
be  mounted  ou  a  stand,  and  a  small  elevtrtc  kui(>  arnuigcd  mj  liwt  it 
can  laBfO  aioBg  the  axis  of  the  mirror.  A  spherical  wave  starting  at 
Iha  Ctoua  of  a  hemispherical  niirrar  is  reflected  as  a  tancer-shapad' 
wave,  tbe  curved  sidea  of  tbe  aanoer  coming  to  a  foctu  in  a  riag' 
surrounding  tbe  nearly  flat  dredlar  botttna.  If  the  lamp  ia  placed 
at  the  focus,  the  luminous  ring  and  the  uniformly  illuminated  area 
within  it  can  be  shown  on  a  ground-gloaa  screen.  If  the  lamp  be 
moTed  Ui  a  point  inidw^r  batwaan  thefocat  aad  the  mirror  a  liQg  ol 
itit< n-H>  I  rilli.inoe,  willt vay IttHa Uglit wftUu It, ia IbiMMd. 

"  Oyanlne  Prisms, 
by  Prof.  U.  W,  \Vi>f»t>,  w.-ia  n%vl  hy  Mr.  W,its.,n.  Prof.  Wo>l  hm 
already  Jtjcrilxid  a  nuilh^xi  cf  making  |;iriiiii-  nl  folnl  cvaiiinc  by 
pressing  tbe  fused  dye  btiCwt!«in  [ilat^:!  nf  alu^.  l  entil  mcenlly  angles 
of  about  ^deg.  were  the  largest  that  l  oul  i  bo  used  with  advautsge  oa. 
account  of  the  small  ijuanlilv  oF  grvuu  light  tmnsmitted.  A  sow 
eapply  of  tbe  dye  baa  been  fouad  lo  tnumnit  a  large  qaaatity  of 
grtoi  light  with  an  angle  of  over  lde(^  By  viewing  the  lilaaient  of 
an  ineaodetcent  electric  lamp  through  one  of  tiiese  prisms  the 
anomalous  spectrum  it  seen,  the  colour.i  l>eing  arranged  in  the  order  : 
(]reen,  bine,  violet,  red,  oraTigi;.  Prnf  Wonrl  has  L-i-npsfii  one  of 
these  priams  with  a  photfi^;raphic  copy  ol  a  liillraction  graliiig 
havin;;  3,000  lines  to  tnc  inch.  On  viewing  a  naked  arc  lamp  the 
ditTra.L'ti' <u  spectra  arc  deviated  by  the  pnsm  tha  ltd  wda  DeiQg 
turiiad  up  and  the  blno-green  cuds  tutnud  down. 

The  Cl].^.lu>l.v.^  said  he  bad  baaa  tiyiag  to  obtain  some  eyaaiu, 
but  had  not  succeeded.  Iloeiailine  hai  an  anomaloua  diifcnka 
but  cannot  ha  fnaad.  Tfa«  acetate  of  maaailiaa  aii^itt  lKni«Ter»  fat 


Tha  Satiety  then  ruljnnnied  tuiUl  Mardi  8. 


■LECTRICITT  WOBKB  JIGCODMI& 

Ceatial  I<oQdon  B&llway. 
Already,  in  our  issue  of  Fob.  1 A  the  aoeoatite  of  this  interaal- 
inp  nndprtaldug  have  boon  commented  ou  at  length.  Further, 
owing  to  it's  detailci]  natare,  there  i^i  little  if  anything  needed 
in  explanaiioD  or  daoidation  of  the  analysis  which  we  give 
this  week.  Of  <lw  total  sharo  capital  of  £2,850,000  reoeived 
«l,968k800  ma  xaiMd  b/  £10  ordinaiy  ataana  and  tha 
mmiiidar  ia  t«o  •mouU  of  4440,100  piatend  Md 
defenrdl  £S  bill  (ihttPM.  Of  Uw  fl(  per  eani  ordinary  diTia«id 
paid  aa  tba  vesnlt  tf  tiUa  inl  paiiod  of  working,  tbe  pratond 
aad  deferred  half  ahavea  wm  on  iMf  Mkivalj  at  liie  nia 
of  4  and  1  per  cent. 


QuaatitltN. 


Train  mileage  

Pfl*!i*fj  ^fcri  ca  1  rJed    

I.tM'-Klli  of  l  Ailwav  I  tlouMc  li^ick) 
Capital  cixptniiituni  iwr  mile  ( 

of  working  railway   j 

llcveauD  per  tnin  mile  (tutaJ: 

Ditto  (trim  pMMaMit) 
Kxpooditor*  per  train  nnl*  ( 

ftntjin    I 

Itjiri.v  ,i:  pTC|„'i.,bt  ir  I-  ;  ri'U-^ 
HeTeuue  fwr  inilr  nf  working  i 

railway  ...a.....  I 

Kipenditure  per  mile  oil  woA.  ) 

log  railway  / 

Revenue  per  paauniter  (tutal). . . 
Ditto  (fium  farea)  i 


City  *  S.mlh 
Lnndnn  liy. 
Half-year  to 

Dec.  31,  leoo. 

WaUrloo  i 
City  Railway. 

Half  year  to 
Dec.  31, 190a 

<-'enlral  Loud. 

H»;i  j-fM  tf> 
Liec.31,  l&Xi.' 

363.670 
5.018,842* 
4  75  miles 

t-SmaOce 

486,004 

^463,500 

jC603,O0O 

29-23d. 
27'96d. 

&9-20d. 

58  &M. 

16-44d. 

So  2 

68-75": 

£B.m 

flO.SCO 

£6,W6 

2-21d.« 
1  214d.« 

IftM. 
1-8M. 

IflOd. 

(d)  Working  period  from  .luly  30  to  December  31, 1900  (fire  moatbsj. 
M  Bniutiva  al  *e*aM.|ialMt  hoMtra, 

(«)  laehtsive  of  teaaoa'Ueket  MHiiita,  hat  eiehniTe  of  taMoa-tlakat 

paasecgfr*. 

He«riog  in  mind  Lh«  paititfi  which  diCTerentiaio  this  itna 
from  the  oilier  two  railweiys  of  its  cIms  in  London — the  City 
and  fcjoutJi  London  and  iLt;  Waterloo  und  fity  lines — perhaps 
the  above  tablo  will  he  foiinil  intcrtstinp  und  convenient 
lot  p«rpOB«a  of  comparison.   In  examining  this  table  it  is,  of 
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eonnp,  nee«f  sary  to  remember  thuii  the  working  fignres 
for  t'n  r  ntral  I.ond  n  1  n n  were  obUined  on  only 
five  u  uu-.liM'  operations,  and  i hat  the  price  of  ooal  and 
Btorea  wcro,  during  that  period|U^nr  ttlMim  the 
COrres[>ociling  period  of  1899. 

Blackpool  and  Fleetwood  Tiaioroad. 
The  figures  in  onr  analysis  of  the  aoeounti  of  this 
trolley  line  for  the  half-year  to  December  81st  last 
•bow  thai  a  healthy  Impnmment  has  been  efTeoted 
cm  the  working  of  the  oonespondiBg  period  of  1H90. 
The  inoresse  in  the  pamommr  tnffio  was  bat  slight 
(barely  1  per  cent,),  wllila  UM  nmnae  per  passenger 
■boWB  tfi  admam  ol  abont  8  per  cent.  It  is  more 
ttMAt^m^  to  Ind  tbtt  b  spite  of,  perhaps,  natural 
iBMOMes  in  the  fael,  repaiis,  and  stoiaa  ttniH  of 
power  costs,  the  tot^  expenditure  per  car  mile  his 
diminished  proportionately  more  than  the  revenue, 
thus  resulting  in  a  distinctly  improved  financial  return 
on  the  capital. 

Since  1899  the  company  Las  stftrti  J  contributing 
towards  a  depreciation  restrvo  account  a  sni.i  of 
fl,000  being  placed  aiide  (or  thui  purpose  durraf» 
the  halt'  yoar  being  considered,  and  £5C0  in  the  jn-f 
ceding  balf.yfar.  Preliminftry  cxpcnfcs  abaorhed 
another  i,i,HX).  and  interest  charges  ho  that 

the  tnrplus  for  the  half  year  out  of  the  XI 1 ,138  gross 
profit  wu:-i  £■^,092, 

It  is  intorcstiuij  to  note  the  very  eubstantiai  re- 
duettonKof  cost  which  have  been  effected  in  the  car  and 
elaetiiAal  lepaics,  tzaffio,  aod  mMUgsment  axpaissi. 


gnaraiiM  otainary  dividaBfl  ef  8  T«r  Mnl.  km  £1,788,  u  flomptnS 
with  ^(18  in  Uw  eorrespoadiog  1889  hiU'jmt. 
It  is  interesting  to  notice  how  dose  an  dw  Twanw  tafl  eipeoditiiK 

figurtM  per  milo  of  railwav  oo  this  line  and  the  Sonth  LondoD. 
Unfortunately  neither  the  chief  details  of  working  espendittm  wu  the 
train  mileage  figiuM  m  ftwlkble  in  tiM  lOKBOSM  4lf  »  ftdl  ua^^ 
the  aeoonnts. 


Tddng  into  dv  consideration  the  ouewnstaiiflH 
of  this  QodataUng  during  the  period  oorored  hf 
our  analysiB,  there  is  reason  to  coDgralulaio  the  com- 
pany that  the  results  of  their  operaiiuns  are  no  worse 
than  they  are.  Not  only  has  li'i:  . n  il  been  heavy, 
bat  luoro  than  oue  iutlutinoe  has  tended  to  incrtiaaed 
costs.  I  h  i  f  >iraongst  these  inflaenoes  may  be  noted 
the  iiDuguaiiy  high  price  of  coal  and  material,  the 
extra  expecsea  arising  out  of  the  chan^o  from  the  use 
of  pay-patoatotickota  and,  probably,  the  working  over 
new  ItiDgtliH  of  line.  It  is  very  creilitablo  that  the 
power  coits  por  train  mile  should  have  been 
diminifihed.  Studying  the  effect  on  the  expenses 
apart  from  tbo  inlluence  ou  the  receipts  the  chsjigo  io 
the  regime  of  tickets  apjM=ars  to  have  laid  a  material 
effect  on  the  traliio  expenses  per  train  mile.  Salaries 
aiid  wages  under  this  head  have  gone  up  by  0  bad., 
irilile  the  two  other  largo  contribating  items  of 
**Iigliting,  water,  and  genural  s-.orea "  and  "lift 
power,"  hftT«  doubted  in  actual  amount,  thus  result- 
ing  in  the  total  traflic  exptnse  per  train  mile  being 
l-6Sd.  above  tiie  mlno  at  vUdi  thegr  atood  a  year 
pmiaudj. 

3lho  iMCtaaa  (n  Oia  awtaga  i«?«n«  far  piaMBger 
fiam  l-8Sd.  to  MM.  ibows  (bat  ovao  omrtba  vse  of 
tbaSehriikrjwrtileaoBthis  line. 

Xha  total  mmibor  of  passengers  carried  daring  the 
Itdf-jear  was  nearly  46  per  cent,  above  the  number 
earried  in  the  corresponding  period  in  1899,  while  the 
rrc-'.j.i-^  i:.r,i'  from  ".''j-Hd  to  2l.t'lld.  per  train 

milu,  or  coufcidi-ialjiy  more  than  the  (>xpen8e». 

ll  appears  fairly  certain  that  the  past  half  year 
and  the  period  until  tho  extensions  are  in  operation 
will  be  the  low  water  mark  of  iha  late  abb  in  tha 
fortunes  of  the  company. 

Waterloo  od  Qttr  Bailway. 

A  oonsiderablo  improvement  in  the  resulta  of  tbo 
working  of  this  railway  is  shown  by  the  aoooanta  fixr 
tha  {Mat  half-jaar.  With  an  im 
tmfllo  of  184  per  oenl.  (as  compoied  with  Ae  latler 
half-year  of  1699)  tbi  aifMwes  roue  no  more  than 
by  ll'l  per  cent.,  the  revenue  per  passenger  being,  at 
l'80d^  jost  perceptibly  higher. 

Tho  anoont  required,  under  agreement,  firom  th 
LandflB  Md  Sootb  Wcotam  Bailini^  to  aoko  «p  |b 


•LA8RPNL  MB  FLEETWOW 

nMnMi 

Worktdhy  ~..  .  TheKkrk|>oulandnart«oodTmaiT«MdCo. 

Ikttf  «/  CommmetmaU  if  WMikf  ,        Ju^j,  1898. 

Sjiiiem   <K«rheiia  trullef  atSWvaMi, 

Tnmuas  MMtagV  '  John  CMoeruo. 

Joe»pk  IMIalwii.  


Bkir.ysar  aoded 


Cur  nUmgt  

P»«ii»ng:'(!ri  Cirrtefl   

I..  I  ,:\\.  ■  if  -in,;li-  •■  ,1  \     I  rkoil  ... 

LeagUt  ef  B«uM  Wortea   

Itnlling  natk,  KOw  «t 

„       Ifeuof  tnHers 


December  SI,  UM.  1  DoMBsbv  81,  tMML 


CArtTAt. 


1161,788 
15-25  imiIm 
775BiUes 

a? 
3 


1.171,525 
775  miles 


IMd. 


Aiitbortned  (Toul)  £940,000 

Autlinrix-,1  {,\mn)    1.4<.  mXl 

Autli.iri«c.l  (l.«n)    'O.nOO 

RfcolvM  Total;   189.960 

n.  . .  i       Mluir.-:.   |49,9fi0 

KwvivpU    *0.000 

OayttalBsyMUMCretal)   192,892 

Oa  pMnisMDt  mtj,  lamh,  Imiiaitifci.,  \  jga  ggg 

woriiiuis  auiek,  ke.  ......,.J  i 

)«foafiiaiMesBiit   |  -ajftt* 


Per  mWt 
ol  lincl* 

(rack. 

£1&.790 

11  SDO 
T,Mi(j 

12.450 
9.840 
2,{,20 
12,650 
12,650 
-Ml 


£240.000 

liJOTM 
tj  000 
190,000 
150,000 
40,000 
196^84 
I  186.6&4 


ToUL 


Peroir 

bR*. 


ToWL 


£15,710 

11900 

J.330 

mso 

9,830 

2.620 
12,820 

12,820 


flWflt 


,£80.400  ISTOd. 

20.297  1562.1. 
lOJ  0X)7*1. 


T»t»l  

M  liaUttnivcc  nf  mifi  and  Wtrtt  

SjilrtrK*.  WHKr-..,,  in'  

MiiteiiuU   

Kii'/iw  Poiftr   

r.«i  

Sal«ri.'4  m.|  H'if):,>4  .  .   

Ui',  «'d-tr  att't  WAti-l  

llr|Hin-s  aii.l  toiiL'Wat.'  

HrjMxirt  to  an  ami  UertrktH  rtpain 

W  «K-.  «   

riitiiiK-v  Mid  DiatcrMlt  

Traf^^  txf-fnu*         ...........  ..*■ 

Silii  i,,.  AIi.l  wiigf'M  

riiittifK-        1.1  ■lit-rifTir  

ill  1 .1- 1  I  'i  1 1  ..'^'11  


iittttrrit  I'Aiiryfj  

Uireeton'io**  

Safauie*  <>f  tre,,  miMMigitr,  dciku,  t»- 

OlIlLI'  l.ll.HV«ll  ' 

Jteiilt,  ralet.  (oxw  «mil  AwHnHHW  | 

f 'oiAJKHlafUMI   .„  ' 


£9.840 

413 
91 

1J>77 
1,017 

M2«, 

200 

118 

Mi 

eol 

m  I 

S,"7S 

2  576 
119 
383 

1.730 
800 
573 
ibb 

1,606 
Ail 


7679d. 

03iaL 

ISStH. 
078W. 
0  491,1. 

0  15!1,). 
0091.1. 
04.15J. 
0<XM. 
0'366d. 

1  962.1. 
0092.1, 
0  295.1. 

ObI6.|. 
0-441.1. 
0  282il. 
1169.1. 
0-3ti3.1. 


£21.100 

20,4H.3 

613'' 

£9,967  , 

5.M 
292  j 

SJST9  1 
1.203 
671' 
251/ 
4S4 

146 

as  I 

2,423 
14fl» 
380» 

J.i-'>S 
800 
398 
254' 

1.110 
427 


1456d. 

14  l^.i.  - 
0'426d. 

6^1. 

0-T7  III. 

o-aoe<i. 
0-niM. 

0830.1 
0-4<>5.l. 
01731. 

0  31 VI. 
0,'oSd. 
OlOld. 
OlSM. 

1  bTAl. 
0103d. 
0-26ai. 
lOOM. 

os.'iad. 

027S.L 
0175d. 
0167d. 
029Sd. 


Fmuiciai.  Vamvm. 


f«r  limit. 
Mfltal 


ToUL 


WoikliiK  ProSt   ,  .  ,.    £10iieO  j  5'B8S 

0-490% 

02oe% 
6Sl% 


uil 
9M 

398 

10.028 

lOv. 

4a-2  : 
£1338 


Sum  larrieJ  ti>  .U'l'lieewii.,),  Juii.i  , 

Net  {tit*t«a(  on  hiaiii  

tiaUnee  f^iii  1a«t  htlf.fttT'a  wojunt . 

Balance  AvaUable  for  DiTidend   

Ord,  OlT.  paid  at  per  cent  per  annum  ,. 
J^.-r  rn' iigr  "f  ("t.-,!  .'xiM'Ti'lilni  L-  1-,  r«'V.,, 

R«T«au*  per  Hllc  or  Smgle  Track 
Kxpi'udiiure  |ier  luilc  nf  mi^U'  truck  ... 

■mamysrXllaaf  Rewta  

Kxpendituni  pec  nnle  "f  roaus   XlXJO  ' 

Barmae  yer  FaSMBger  Total  I    4^1d.  - 

BLauKPoJiT  AHU  rmnwooo  tbahkoao.  Kkii»i 

"  Kiinnln<  t'lpvov  1  Ljfl.  mai  '  Simtl.  .'111,;.  .  «ik mn  niij  g.  ^i.-rril  «.Ji.orint*ll.l«f)CC  tVtl. 
f,  IiichiJiits:  l/i.p.':!  ia..<.'fi  •N'l  ll  .■  4i,rr  cxtun.ied.  ./  In- hi.lvt  jC  <ii  fr.w»  ■,!«  of 
ciurint*n-l  t!  t  Cwiti  i.hrrdilng.  '  Inclmirc •>(  tvu  »atMUiidur  Kiinnlnici  spaiiMi'  u.t 
ttU  »»<l»r  '  HiUrlvJ,  «nioi:  p«|>oniBi  uad  tenetml  •uimii  ltitcl»il»-ii^*.  /  Wjiei  btii^t  fM. 
ir  laclntlve  r,1  bcknli,  t:V,  a  lDtlu,lv«  ..t  imihruK  Clla,  .tvviiliiu;;  f'JT.  mil  lMtirl>:iilllij*lv<l 
clunlia  nalEilili  M3.  >  Inhidri  miIIUm  ml.  oK^  upnH*  tV,  ud  t«gml  ennMM  «M 
)  Attir  dcSiKtlllS  £t,HM  wrtticB  OH  fttUntnaty  r  


Pwsent. 
toi 


670% 

0-5r.i% 

4^% 


w»ie«a  uri<l*r 


Digitizea  by  LaOU^ic 
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6ENTML  LONDON  RY. 


Worhdkg   

Ssttem   

Chi'/  Knrjinfr  ..........^  ,  


,Ootr»U.-.mlc.BR»ilw'v< 'm 
;  July  30,  [..tiiinri- 


CITY  AND  SOUTH  LONDON  RAILWAY. 

liii  l  i:  at  SOD  vuSu. 


Till-  Cilv  nii.l  .South  I, 
lK--.M.it^i-  ?.0.  1890. 
Thinl        >urfti^'<»  <*' 
r.  V.  Ml  Mil.. 111. 


Train  miitayt   

raaMDK«n  Carritd  

I.<!u^h  iiif  railwajr  autbartnd  

I^ugth  of  niliiray  oonatnietod   

Length  of  lUilmy  Woriltd   

ImeUi  of  railway  untjpr  eonslruction 

Billing  ftock,  nutul«r  i>f  can   

„        number  of  kicoa.  

Capitau 

MttottMdCTaW)   

,^ i;'h  *n«ttl  fiihant)   

A'.":  ri-^!  I'l^wii)  ••••••.•••■•••«•■••■« 

BMttTadvTotal)   

■    "  l(«h»«)   

Ulow)   


■nulla  (raM)  

Qtlfew  epra  for  tnfflo   

OaliM  m  ooan*  of  coutinetion  ... 

Onwarki'K  nt.K'V.ini-lMV'  [«w«rit«t'D 

Balasc«  of  Capita!  Account  

SoiMwal  Fiuul   


 iJw.  31.  1900. 

6  vOm  molMliM 
6iiii1ei  M-Tobaiu 
S  Bilos  68  eludas 

IW 

23  viectrir,  2  «tCiUQ 

'     87(1,':  vi  J 
3.«3,685' 
aH60.000 
613,665* 


31.  1899. 


IDUJ. 


I     r<r  mile 

of  vorUiic 
I.  r«Uw»y. 


Aflsms  mum 


TtAai   -  

I*.v;v<';u'rr  Lnitlif   

BxmDirrM, 
fatal   

...  .         f  W*i;»*>. 

Sliunteiinacc  of  " ".V  |  ^j  j;,^ ^^^1^- 

It^fMiirs  of  fctruftvire.  t-ntti  11-,  A;\  , 
~  "    "  .office expii-w, »n<i genetul 


r  gtarrating  funeer   

Cofcl  »nJ  ixike   

Vijten   

CNJ^WKtcr,  )(H  ami  >t'  m<i 


MtflnnaKd  rrnrlca 


U  of n 


gcncTul  iiupcriittmitlcD(«  ... 


Tola). 

£119  890 

11..  ijh;I 

i,ta2« 
£m434 

t,076 
1,206 

lee 

fiOO* 

100 

ll.OM 
7.717'' 
1,913< 
i,W 
766 

.',  -.'>'.' 

20 
SB 
481 
866 

16,106 
5.446 

5,059 

3,867/ 

■'•.>Ktl 
l,2o0 

1  ,;u7 

I.879» 
3,SA5» 
489* 


Xotd. 


r>^»9^.  

BalancsA  wa«e»— '•t»tion«  k  wrvice 

Kucl.  liKlil'H.  w,i'.«'i  .\  J  iieriil  -t u.'- 

Kleclrk  UfU— vragco  iiiiii  ui&tt  riitU 

MtecelbaMM 
Omeral  elk»ftl.. 

IHrrjr-Ujn  

Kulk.-:'"  I  -.i.'...,ir-.i.iaMi.A«l«riu,J[i 

UUi«r  ch»rgi->   

Krnt,  raUt,  tarti,  it.'.   

Mittdlammu  iUn$  

VtaiMCtAi,  RiariTii, 

Worktng  Front  for  Hair  year   

Humcarrini  to  ilitinxnial  imi  fuiiil  .. 

Net  intCTMt  on  l<wnj>   

Balono*  from  laul  half  year  a  acv'ouDt 

mum  AvaltoU*  for  PtrMotf  

(M.  llMdn4p«M  at  pwcmt  pwBim. 

Pcrcentas^Bof  t"t«!  "xiTi'lirur"'  U\  ri-v 
Berraoa  per  Mil*  of  Workinir  Railway 
Kxpeoditur«per  mile  of  vork'g  railway, 

SarWM  p«r  P*jarac«r  (ToUl)  | 

t«TMnM  p«r  ftHMin'W  'lt«m  Para)  I 

OENfRAlTLONDOK  RAILWAY    Ci  vu  i.     .  i . 

I  .1  I'M. 'li^lt'l  In -I' .1  ;  !■■  i.  .1^1/  111;,"  !■. 
Ul«'  «r.i..rttit  I.!  il.'H'I.f  art-  il'.  ^  ilKL'  I..  I  i.iMii  [i  r;  S'l 
COMttll'  U  1.    if  I  vll..  I .    I  :  ,   Ml.  I,  Iti.-ImiI-  t 

tOMfrr  tM»  !         I  II.  I.I.I.-.  .  f  -l.-Tii.N  ...ni, 

awl  t>iaut.''ii>  iii.'t  hir.lli-i...  i.Tt  *.i^.>  'N- 

ae^clrd  with   wirh*..-   -f   .  i:'i-iti:.p  ir-.l    ...  iiitntlTC 

vllCloea.    f  III.  .ilil.  .  .......    J...  !  _.M  ar.il  i.ll.  lallo* 

aiiaotb«rkt:ir<«  ;  lt;;'l-.i.ii  b  co  «r.Li.»-  .^.  inriMnC^ 

.iXUlaatrj,  AC,  Cl.lSl.  .uxl  .  lolliiiii; 
"  I  £1 1)0*1.  and  iu*tir*ni'B 

,  latct  aad  tatea  Mitts 
tUOfin.  ilasluailaw 

 "  Bti*laiMi«u& 


10^ 

30152 

S8-75'; 
£20.582 
£12,09'^ 

1-BSd. 


I'rr  train 
 mile. 

59^05d. 

68-2801 . 

SlTSSd. 

0697J. 

O'oesd. 

P«64. 

(HMM. 

ti-9.UA, 
.^479. 1. 
.VBllH, 
094»t. 

1-  TOSd. 

o-aiTU. 

0«1CI. 

/■;.?;./. 

0010.1. 
04UM. 
0-MSd. 

0-472.1. 

MO.Vir/. 

7-9651. 
2  660i]. 

2-  496.1. 

1910rf. 

0-<il7d. 
0-9t)l.i. 

o-92e<i. 

0-Hid, 


6ma*i6*-6«lMiiiB 

8  miloa  12  dui'iti 
3  miles  12  chains 
i  miln  62-6  dULina 

M 

88 

£2,198.000 

i.taoooo 

.'il  i-,,i,!lll 

1.748.S49 
1.600.772 
»M31fi 


Total 

£im067' 

a51  S77 
74,992  , 


Par  mila 
o(  votklnt 
taUiray. 

£608.800 

267,000 

:(>i,:jOO 
23,790 


tvc.  31, 1900. 

.{,*f,fc7) 
6^812'' 

6  miiea  64-6  <  haiti!- 

.S  mill".  42  <.htitm 

4  miles  60  chains 
1  miUi  23*6  cbaioa 
8« 


l,t'.8O.O0O 

2,117,878' 
1,666,610 
413,913 


Per  mil* 
Total.  o(»<irkiii« 
  raUaraj. 

£S.aiR.870'  £163JiOO 

841.877  17,710 

1.210,035  avi.TW 

81,618  ,  17,160 

-«SMi*j  -17.9I0 


£27  5C6 
1.308 


40 
366 
90 

r;.  :3< 

5,y6i 


2.177' 

660 
496 
729 

m 


F*ir  I.  nIu 

lull.'. 


26  30d. 

26aM. 
l'^99U. 

U84d. 

[I2S.+I. 
0'146d. 
VKUA. 

0045.1. 

IfAlO- 
2366il. 
0^489d. 
OtUd. 
0-7Q6<l. 

0  077.1. 

0'04Cd. 
0-OeDd. 

3iJ30.1. 


2160d. 

I-S6M. 
0-646.1 
0-494.1 

0-mi. 


'V.«o 
cap.  «sp'Dird. 

r4i%»  ~ 

0-300%* 

-  Ill 


_  i 


TotaL 


%|0BM 


£11.638      0  643 


M16 
1,108 
11480 

11% 

591 

£8.7.i0 

192d. 
1834. 


£46,710 

■'.■5, 71 -J 

£28,881 

470 
112 

m 

58 

2,696 
3,711 
678 
778 
640 

294 

KM 

60 

m 

182 


I  -.r  triin 

 ii.il-, 

2923d. 

27-*>.I. 
1  2bM. 

16  44d. 

"■'.S7d. 
D2AI. 

0-  OTOd. 
VUbL 

0036.1. 

1-  686.1. 

2-  320.1. 
0-434<l. 
04834. 
0406<i: 

0-1840. 

0-OUd. 
0-S7U. 
0-llM. 


7,642  ,  4-780a. 


4,697> 

650 
1,040 


2-937.1. 

o.iot.i. 

0-309.1, 
0660(1. 

<mru. 


699 

WATERLOO  AND  CIH  RAILVAT. 

1  The  Ware>l.>o  oud  i  ity  KailwTiv  Co. 

K\v^■^l^\  3.  1H98. 

'I'liinl  iii'-l  liurfiwe  <..iiitlui  t  or  al.  .SOO  v.>ltM. 
\\  .  It,  (lulhrnill.  aii.l  .\.  li.  W.  l\.  iiti<-ilv. 


!>Be.  31,  1859 


!^  j     rir~  .  .'.1. 


>   1  ndh46<lNiB« 
I  iiu1a46dMiins 
:  1  BllctfchaiaB 

98* 


.vioooo 
ifiorxx) 
580.333 
640,((X} 


Total 


TAP.  rKp  ncl'd 


£30,4«0  0^ 


0«?8% 
0-OJ7% 
0122% 


.1.  ^ 

Hill.  .1  II 


..I 


.-.I'l 
I  t   4  > 


oo6sr>,  6^ 

0-063%  788 

£9M0 

£6,535 

2  24d.  — 
2  lid.  — 

LONUON    KAILWAV.- f  K'l  >i  I  •       In  ui 

....  .  III..-  :■.  j:''|    .n  t  .  ..O"  prcO.  r»  ii.t^ 
'.i  r-.-nt  ....    T  -  ■.  ..ii[liur>*  r.l  .-.ie*   %t    >  p«r 
,1        In.  JI..U  .  lnii»-i.i.-t't  ...aly  li>S  mhI  Uw 


TotaL 


£6B1M 

I-  681,809 


Per  mil* 
ot  working 
railway. 

inaoAio 

368.500 
-LOU 


£13.892 
13,484 
406 

£8M8< 


iVr  train 

tnll0. 


I 


70' 
61 


aap.  aa-nd'. 


425 
273 
8,2S6' 

3% 
s7-6r 


0-074°' 

o-o-n* 

143 


<■  6,000 


I  mile  46  cbaiiN 
lBUe46chAiaf 

■ill 

27'' 
2 

£790.000 

540,000 

i..w,ooi'i 

6C3.833 
640,000 
633M* 


TutaL 
609486* 


IMal. 


rwtrala 


£16.066 

16,616 
460 


»!0 

165 

49 


Total. 


to  Rl.'»n 
cAji.  vxp  114  d 


£7.178  I    1 19% 


792 

Li,"i 

8,177 

3% 
55-3°„ 


c  !3  -.: 

i/Ui: 


kLlci  ti..|.|'i-  III      >  Mid  m;  In  illWX 
in  i.Riuiuiut.  /  lu.iiiuin  a:'I,0I>7  <Urlda«iiit« 


WATSBLOO  AMDOITV  «AILWAT.-IUIMaca.^ 
,t  K\riU4l«a  C.I  acaiiMi  lUkvt  U'lUlan,  ftOtaldctlT 
■M  Btotm  »rrlai;ea  aad  fj  art  "tnUiiM.'  t  <lf 
ahMi  It  at*  iMiur  oarHaaa  taid  10  in  ' 


tmtt.  •  laclMca  uOlce  ufmuea  t 


iuo.oiu  pr^.  *t<i«k  UWW)«bo  MJM  iDtMwt  on 
N  at  3  .  prr  •■aoa,  nd  «4UM  r~ 
ULKM  dMiM  kaiM  Mev. 


I  <  .f  i  %  l.J:  1-  0  . 
<-  liic'll.li-.  £J,'  ii. 

fc'i  -Js.  l.KO,  uli 
<:»;, '0  Md  aharoi 

i>r..«iii*.'<;  an.l  comBbblon  0«  .  - 
Inclit.ln  piueiiKerdaty  AIM  and  Inw  £lt  JtlMladaa  WMKii  «4Tn 
an  J  MialcnaU  bill   i  Includta  lij.lnilUc  and  mctllQ  lift  powrr 
Ci.tui,  uid  UgbtlBC.  watar  and  iiaiMna  ttorHStn.  Jincluilci 

todfaaUe  and  •lacWo  lU  powtr  CX.MX  iwl  VSWny,  m*ar  and 

5?  . —  .     .  .  . 


whMi  U  at*  laMur  oarHaga  tM  10  in  "  tftUm 

tiaa.  alaiilMiMjHS  iiiltiMl  dBflag  (oaaltwMoi 
«>,«•  (■■  vir  nd  iwlliiiiii  ^■■4  CVIM  ao  da 
triaal  awripwast.  /  flikf  Im  at.  wcmtaor  aad  «l«rl 


J  aoaipaaBt.  /  flikflM  ii(  auCTatarr  aad  atokb 
!r1iMladaaiaa««aaMai}lalTAm  in  11(0  natt-jnarand 

i:M<lii  IlWOhilf  yoar.  A  Afur  atfdin,;  t:t,m ■■Oliut 
.iU  t»i  .l  l.y  I.  &  1^  W.  Bv.  > ...  iiiiiItT  >arc<!Beatto  pio- 
ii.ia  .IM.ioiid  <i(  ou  ..cO.  iiiil  |j..mwad  eapilal. 
i  Altar  oaMOw  a.t,7i:t  (rum  Is  «  ».  W.  By,  Oo,,  tea 
oota  A, 
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®9c  §fecfrtctan. 

bmmmi  AuMi  (muui«m  u  I  vNUr  Jtuui,  iio-ing). 


MAr.MNMipiMt| 


1, 24  3  SALISBURY  COURT,  FLEET  ST.,  LONDON 

aWT*— *••  949  Holborn.  rrffyroin*;  "Elktucuic  Kiw»PAra«  LoKuoir. 

U  iMmi  nUNmg  to  StUaer^tUm.  AivtrtUniuntt.miiiitktrlnainuimAttiri 
th«M  h*  aUttisti  to  tktPMuhfr  "Thi  Ei.ictrician,"  A'aJuivrx-^viirt 
FUH-tiTMt,  Lonion,  B.C.  Chtqusi  anJ  Memgr  Ordm  tkomU  it  m»dt 
tayaiU  to  "Tbb  EuCTftlCIAN"  PWMtaf  arf  MHMw  CMMML 

LimitU,  ami  bt  tnttH  "  Couth  and  Co." 
All  Xiiloriallttttrs  U>  bt  aUrtntd  lo  THt  EniTOfc. 

All  tateri  for  iniertion  in  "Thi  Ei.ectkician,'  or  conMiriu  omsNnu, 
mmtt  U  actemtmM  by  tk*  nam  ani  addmt  o/tMt  wriltr  tu  tvidtiiM  tf 
JMiMMh  HPMlktmkaltMrtilatmtfmmvmouteemmmitM^ 

-Tam  ak.BniieuR"  U  pMUUt  n*n  frU^  mon{*g,  fe  ifaMjbr  ttf 
mmn^  maOt.  II  U  o»  lal*  at  tU  raOmy  baoktlaUi  fitrtMiW  111 
XUgdom  <m  PrUay  mornitif,  mad  urn  bt  obliiiud  of  alt  BMmNfra  Mtf 
NtwsvttuiciTt ;  or  iirtctfrom  tit  PuiUtUng  Ofittt,  as  aiov 

•ub«crlptloa  KaUs.— The  Ra(«(  (oc  SobKiiptloDi  to  "Tut  El»ctiician' 
■reuniKler:—         Ykab      tlALP-Yua     QoAkTU  1  Fott  hrc, 

rartHUidj*  Ma.M.  ^  MkN.  -  MM.  Jin^lnnca. 
Ntw  Volumti  of  "  Th«  £LICTtICIiUi'><MMMiW»  AfrttaUOlUtir. 

"THt  Elbctkiciam"  o/«r>  $xuftbmal  aitantaft  to  i4tfMr(iM»«i 
IV  ter  Mu  Uicwt  alienUtloa  of  any  BasUali  BMtrlokl 
•broolmtM  an  OTW  Um  WorUL  TkU  ttattamU  U  gaarmtttii. 


'ELSCTBICIAM"  SBBIE8  FORTHOOMIW 


BJCTKIO  AKC.-By  Mnu  Atrww.    TM.  work  U  to  th*  ]«■  iirf 

wiH  eonlAin  »a  huUirioU  iketcb  o{  the  tarlj  ■ 
elcclric  mt,  »«  well  u  the  importaiit  randu  «li 

PUKART  BATTERIES.— A  work  on  tKt. 
brioginK  thd  tbeorj  uiil  prutioaal 
Hie  bouk  wUl  be  fully  iUu»U»»«d. 


te  l.  


BECSOKDART  BATTKRIE8.-BJ  B.  J.  W*I«.  FuUf 
Author  in  Ihia  work  will  daal  Mato  with  Uw  r 
tba  chamiitry,  dnign,  iiiilillinlfm  uid  aaiw 
batterioi  or  acoumuUtora. 

"IHB  ELWTEIOUM     WIREKAIT  I  POOTBT-BOOM—EdiUd  by  K.  Q 
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"  Every  schoolboy  knows  who  imprisoned  Montezunn  and 
who  strangled  AUhualpft.  But  wa  doubt  whetbacoMiatMl, 
c  veu  unoDg  Eoglish  genUaaini  of  h^Uy-ooIfivmlea  ndnaa, 
cm  tail  vho  won  the  battle  of  Bnxar,  who  perpetrated  the 
auanAN  of  Patna,  whether  Snjah  Dowlah  ruled  in  Ooda  or 
Travanoore,  or  whether  Holkar  was  %  Hiaaoo  or  a  Ma«al- 
man  .  .  ."  So  wnte  Uacaout  in  faia  vunj  on  Gun, 
In  the  BHM  iteaiB     ndght  mj,  vntj  aohoolboy  (or,  at  anj 
rate,  each  one       Prof.  .\vp.Tn:v'g  third-year  studontR)  knows 
that  the  charging  current  of  a  cable  is  I'c  times  the  prodnot 
of  the  impreescd  sine-wave  voltage,  the  oapadlj/'aiiii  tba  fee- 
qoeniy.  tba(  this  ounent  may  be  diminished  by  an  induoUnoa 
in  panlkl  with  tba  capacity,  and  that  a  certain  amount  (rf 
cnerpy  must  necessarily  Le  wasted  in  the  dielectric  of  tba 
cable.    But  we  doubt  whether  one  in  ten,  evea  "»fsm 
Knglish  profcsBOia  of  highly  cutivated  minds,  ooaU  hm  loll 
— faafora  the  diaOBHioik  on  Mr.  Mordby  s  Paper— wlmt  woald 
ba  ttis  Bfttun  and  mtgnlkiaa  of  tha  effect  of  varying  the  sine 
law  of  tbo  aUprntiting  impressed  voltage,  what  was  the  ooUp 
mcr.nal  importance  of  the  capacitj  Ouxiaot,  aod  what  «M 
the  magnitado  o(  the  loss  in  tha  didaobie  o(  an  aoklal  <^Mt 
It  has  baw  mat  sigued  that  Mr.  MobdkvV  Taper  is  one  thai 
should  narar  hata  been  accepted  by  the  Iu.Htitution  ow&v 
to  its  being  partly  ancient  history  and  partly  based  on  what 
appear  to  have  been  macourato  meaiiaranuntB ;  bat  no  one 
oan  deny  that  the  net  reaott  of  fha  Biper  aad  tha  disonaaioB 
on  U  has  been  to  bring  out  some  intercRlini.'  new  fact?,  and  to 
fix  OOP  ideas  generally  on  the  part  played  by  the  capacity  of 
cables  in  alternaie  current  working. 

Coming,  iirst,  to  the  vexad  quaation  of  dialactria  hjatarvia 
loss.  The  weight  of  tha  avidaaaa  pnl  lorwaid  taods  to  dum 
that  tlia  kaa  by  dielectric  hysteresis  has  b««ii  computetl  by 
Mr.  UoRDBT  at  from  four  to  six  tiints  its  probable  value. 
Testing  onu  rubbtr  insulated  cable,  he  came  to  tba  oonoloaion 
that  its  power  factor,  or  tbe  ratio  of  tba  real  power  wgeA  ht 
the  cable  to  the  prodttot  of  tha  Toitt  and  amparas  whieh  it 
oaoiad,  was  0'i«4.  Sabsoquent  experiments  have  shown 
WH  tmlioto  ba  noce  in  the  order  of  0  2  or  0  3 ;  and  of  course, 
ttw  obUm  aow  gaoanlljr  aapkfad  Igc        jtXm^  bfliqg 
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insulated  with  oilt  l  paper,  bitumen,  or  imprfgnated  fibre, 
ihcir  capacity  ia  lower  and  tbo  volt-anipcrcs  tl-.trcforo  hs3,  eo 
thai  fbi  the  same  fowar-faotor  the  waste  watts  are  again 
dimldabaa.  Tku,  imkmi  «r  »  km  of  1,200  watte  per 
mile  with  a  6,000-vo!i  87/15  cable  at  ft  fnqaenoy  of 
50  per  sec.,  we  may  reckon  about  200  watts.  Taking 
a  light  and  powfr  distribution  eyatcm  with  this  yi/.e  of 
aaUa  as  an  average  and,  sagr,  £0  iniles  U  it  constantly 
chugad,  m  ham  «  wmI«  oI  lOkW.,  or  940  Boaid  «f 
Trade  unita  during  the  day.  It  the  alternating  current 
were  not  employed  for  lighiing  purposes  tho  (rsqueacy  would, 
no  doubt,  be  oonsidorably  diminished,  and  this  lo<3  lessened 
in  fNfOittina.  01  ooone  210  Board  of  Trade  onita  jwr  dtnn, 
at  hm  than  100,000  ^awtiiiii,  ia  •  farjr  auaH  ftofonOcm  of 
the  output  of  ^  '"'Tgp  works.  Tf,  therefore,  caMes  with  still 
lower  capacity  and  siill  lower  dic^lecuic  hystcrosis  lo^a  would 
eost  mpreoiably  more  than  the  present  onee,  it  would  not  pay 
to  tmglof  tbeD.  Bat  (hia  need  not  bo  the  iiaae.  Mow  that  the 
eaUamannfiMtanni'  al^tionliaa  baan  drawn  to  Uia  matter, 
a  slight  modiSeation  in  one  of  the  processes  of  manufacture 
might  very  poesibly  be  fouDd  to  elimiaat«  thiii  dtcluctric 
^ytewiis  almost  entirely.  It  is  to  be  regretted  that  the 
maating  did  not  beat  the  opinioai  of  oabla  makers  on  this 
point.  lanrfBir^tarm  *'duh«tiialijalai«ah"w«  inetade, 
as  Mr.  MoHDEY  haa  done,  all  the  dielectric  lo.s.ses.  Whether 
these  are  chietiy  due  to  au  actual  hyatorosie  ctJect  in  the 
dielectric,  whether  the  absorption  and  polarising  effects  are 
of  soma  aaooont,  and  nbaOug  tha  innlation  reaifltanee  itaeU 
H  aotnaDy  laaa  for  ^taiiai  of  briaf  dmation  an  qnaalioai 
of  molecular  physlea  aal  fatcdlj  lAM  tba  inininwrl<g  atda- 
of  tho  qnoetion. 

The  capacity  current  is  the  next  consideration.  If  the  load 
is  snfBciently  noo-indnotim,  a  lairljlaiga  wattlaaa  eomnt " 
win  go  oat  front  tba  gaoaaater  to  aliarga  tin  eaMat,  and 
although  this  onrront  ia  out  of  pha?e  with  tho  voUftgo,  there 
will  yet  be  a  certain  C-U  luss  both  in  the  cable  and  alternator. 
In  practice,  however,  the  inductance  is  more  often  of  greater 
aaoonat  tlian  tba  oapaeilj,  and  the  raanltantoaRantialangiBg 
and  not  leading.  Oaaea  do  oooar,  aa  Ife-MoBBay  pointed  ont, 
in  which  there  is  not  snfflcicnt  inductance  to  oountorbalanco 
Ute  capacity  efTeot,  and  for  this  case  he  revives  the  proposi- 
tion of  employing  an  inductive  leak  across  the  cable.  It  must 
ba  fointad  oat»  bowever,  tliat  tba  affiwt  of  this  inductance, 
onlass  It  ba  a  nnnlier  of  eoflj  distribated  along  the  cable,  will 
only  be  to  diminish  or  eliminate  the  capacity  current  from  the 
dynamo,  and  the  C^it  lose  in  the  cable  due  to  the  &apacity 
current  remains.  Tba  Ugbt  load  losses  of  the  alternator 
wbicib  migbt  tbna  ba  awrad  wwa,  in  Mr.  Snoxs'  qpinon, 
wdmportaitt. 

Peculiarly  enough,  the  method  of  measuring  capacity,  lo 
which  Mr.  UdoansY  invited  the  station  engineer's  eonsideratioD 
attracted  a  vaat  daal  ol  attanflm  in  the  discassian,  in  afnto  of 
its  antiquity,  and,  moreover,  brought  to  light  some  most 
interesting  and  useful  phenomena.  The  outcome  was  that 
thifi  method  is  unreliable  in  most  cases  witliout  ttie  employ- 
ment of  elaboiate  oonectiooa  to  the  simple  formula  enun- 
aialed.  Itorllu  teonla  to  ba  apgUaabbt  •  traa  atDO-wata 
carve  is  necessary,  and  experimente  made  subseiiuently  to  the 
reading  of  the  Paper  show  that  this  form  of  curve  cannot 
safely  be  assumed.  Mr.  MoiiL't.v  pointed  out  in  his  supple- 
nsntaiy  zamarka  that  the  oacjrent  might  vary  200  oc  tiOO  per 
aaot.  ftragivaaaapaflttj.da^andingoa  tbeforoiof  wave,  uid 
this  was  fully  borne  out  by  other  speakers.  The  vagiries  of 
mateis  and  wattmeters  when  traversed  by  currents  with  small 
foararfMlon^  were  abo  interesting,  aod  In  tbil  oonoaotioB 
Dr.  Suimn'a  vBrnarfca  ara  inateoetira. 


In  Mnelasion,  fliarefore,  it  must  be  admitted  that,  so  far 
as  direct  engineering  utility  ia  concerned,  Mr.  Mordkt's  Paper 
has  been  a  disappoiolmenL  The  net  result  is  that  padiaia 
oalila  nannhatmair*  irlll  pay  uom  attontian-  tban  hitbacto  to 
diininifhing  the  capacity  of  eloctrie  light  and  power  cables, 
and  to  the  elimination  of  dielectric  losses — the  latter  may 
possibly  be  achieved  by  a  redaction  of  tba  eflEsot  known 
aa  elcdnftoation  "  in  tba  aabb-taatiag  room.  Bat  fbi 
adaoational  valna  of  tba  Paper,  takan  In  conjanetlon  with  tba 
correcting  coefficient  supplied  by  the  discussion,  ia  not 
inconsiderable.  Many  points  have  been  threshed  out  on 
which  erroneous  views  existed  hitherto,  and  eran  pawtaaapra 
mast  aUow  tbat  tba  paUioation  and  subsequent  explosion 
of  fallamaa  abonld  not  be  diaeouraged  any  more  than 
the  publication  of  experimental  researches  leading  to  ne>ga- 
tive  resoUa.  Had  .Mr.  Mosoav,  for  instance,  not  called 
attention  to  tba  method  of  measuring  oapaeitiss  with  alter^ 
nating  correnta^  Prof.  Avuoh'h  Physical  Society  Paper  of 
1801  might  have  remainad  forgotten ;  and  if  the  bugbear 
of  dielectric  hysteresis  had  not  been  set  up,  porhapa  the 
inappUcabiUty  for  praetieal  work  of  this  method — whoevar 
its  odgfatttoa^mli^t  sot  bnva  baan  polnlad  oni 
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UEOflOS  F&ANGiS  FITZGBBALD. 
M  Iba  aana  oga  <■  OMt  MitiraD,  FitoQoiald  baa  cooa 
from  «a:  Umn  hia  bMB  n»  Ofpal  blow  to  Phvaioal  MaaM 
between  tba  two  awnta.  In  fbto  ooontry,  possibly  not  to  tba 
world :  for  the  untimely  death  of  Harta  himadf  waa  no  greater 
blow.  Old  men  pass  in  the  coarse  of  natore,  and  we  mourn 
them  ;  but  the  departure  of  a  bright  genius  full  of  power  and 
origioality,  trained  by  years  of  effort  and  self-denial  to  do 
work  which  no  one  fba  OHi  do,  atrikai  ona  wUh  n  abilt 

feeling  of  calamity. 

Why  di)  ihey  die  8o  young  ?  They  are  overworked, 
undoubtedly  they  are  overworksd  The  problems  of  highest 
pbysicH  iire  too  appallingly  diffic  il;  i nliriary  humanity  knows 
nothicK  of  thorn,  it  does  not  realise  tuo  burden  of  thought 
which  wei>;h3  on  the  shoulders  of  the  few  who  can  Holve  tliem  : 
it  cannot  reali.se  tlie  mental  Atraiu,  the  continued  wecl\8  of 
thought  which  must  go  to  the  higheat  achievementa  in  physics. 
Snch  men  should  live  apart  and  be  preserved  from  the  every 
day  struggle  of  oommon  life ;  but  that  is  not  our  system. 
Nature  is  prodigal,  and  wa  imitato  her  wastefulness  in  dealing 
with  geniaa.  Lat  any  DabUn  man  bear  testimony,  let  us  ba 
told  how  many  oonmittoes  and  boaida  and  meetings  Fitz- 
Gerald  attaodad;  tot  ns  bear  how  aonataotly  be  was  used  by 
societiea  as  adentiBe  referee,  bow  m^iy  proof  sheets  of  otben 
he  had  to  read  when  they  were  writing  books,  how  ha  was 
appealed  to  in  all  cases  of  AiiBonity  not  oit)y  by  bia  ooUeagaea 
and  disciples  and  pupila  In  Ifdud,  bat  by  the  whole  physical 
and  ohemioal  Englian  apaaking  world. 

Was  it  a  waste  of  time,  thia  help  freely  givoB  to  olban^  Uiia 
self-forgetful  energy  in  the  public  aarvuM  f  Who  k  to  say ) 
It  was  waste  of  health,  but  it  atoead  np  in  tlia  mfala  of  many 
a  mighty  alaotifln  fw  tbair  balfar.  No  it  waa  not  waato  tt 
Uiue. 

A  good  man  he  waa  if  ever  there  waa  one  :  devuUci^  himself 
to  public  work,  free  Irora  lUl  pdtly  amLitiou,  caring  nothing 
for  Liin.^elf:  ihruwaig  ou'  hia  ideas  right  ulJ  IlI:  with 
splendid  prodigality,  rtjoie*,(l  if  they  were  absorUiJ  a:jd  utilised 
by  otijijrs.  How  quick  ho  waa  to  seize  a  poiul,  how  keen  to 
criticise,  to  extend,  to  illuminate,  a  subject.  Put  near  hia 
elbow  an  abstrutu  l^aper,  he  would  t»l<e  it  up  casually,  as 
another  mi^ht  a  newspaper,  and  soon  he  would  be  absorbed 
and  begin  panaiUiog  wit  calnalatioaa  iadlentiw  aC  tamlniom 
ideas. 

See  him  at  a  British  Association  meeting  of  Section  A,  he 
waa  tba  Ufa  iv>d  aoulof  debat«i  ba  waa  alwaya  raady  witb  aona 
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semi  paradoxical  but  wholly  augcpslive  and  sUmalatiDg  idea. 
Smi  hitn  at  tbat  njemorable  meeting  at  J.'«ath.  whoD  hebroaght 
forward  and  made  known  to  the  world  the  hrilliiint  experi- 
nienial  discoveries  of  Hert/,  discoveries  whicli  verified  Fitz- 
Gerald's  own  auggestiona  and  sunuifBti.  Hnar  him  ai  that 
Bame  meetiiip  wliun  he  was  rliseuasing  with  Lord  Kotvin  and 
otliers  about  'J'  and  J  and  tho  propagation  of  electrostatic 
potential  in  time,  and  the  oUier  outetandio^  diffioolties  in 
Maxwell's  splendid  work.  Turn  back  to  The  UlectrieUm,  for 
1868,  Vol.  XXI,  Bp>  624,  600.  and  ta«d  il  again. 

Tbeio  Bol  mill »  bmla  qvfalnit  to  atiw  n  point,  fuller  of 
riflotntoft  to  amiy  HIb  wydbw»yaD,tflM  abioifaad 
in  itodfrMd  nsM  iiilMag  to  wtor  toto  fiw  mtk  ana  tbe 
diffionlties  of  otiuflt ;  aor  vaa  anj  mind  keener  to  apprehend 
rightly  (he  real  difioidtus  of  pbjsics,  or  more  fruitful  of 
verifying  suggestions.  Let  Larmor  tell  us  of  hin  help  in 
mathematics,  let  Kamsay  toll  un  of  bis  help  in  chnmistry,  kt 
Perry  tell  ug  of  his  Imlp  in  problems  applied  to  tngineerinp, 
but  let  mo  bear  testimony  to  his  Hiiiii>li?  hnrnfin  uiisoL'iah 
public  spirited  hard  workiDg  collefjp  and  family  life.  Aye  he 
was  a  man  worth  knowinp.  Jlis  mftnorj  will  not  fade.  Long 
iifo  could  not  have  lietierfd  it.  Ho  has  lived  his  life,  and  has 
left  an  iitOucsco  on  his  geciraUcu  as  potent  as  hia  influence 
on  the  progress  of  physical  rciencc. 

It  has  been  a  great  epoch  this  latter  half  of  the  nineteenth 
emtnry,  a  period  with  wtuch  his  life  was  oonterminons ;  but  it 
IMms  dosing  in.  Yet  no,  there  are  a  few  men  left,  and 
dbooveries  ar«  in  the  air.  We  must  close  up  tbe  ranks  and 
proceed ;  thankful  that  we  have  known  him,  and  not  dis- 
heartened or  dismayed. 

fiia  powen  MowonMj  eariji  ud  ha  had  •  goofl  tfnimtiwi 
Ha  did  not  go  to  aalnol,  tal  abaorM  oattMawtita  tit  borne 
nadaf  taton  who  mint  hava  known  and  loved  their  subject, 
and  from  tbem  ho  did  not  ham  tha  inattontioa  and  liatless- 
ness  which  anm  buNpanhlo  hem  tStm  work  ondor  aforaga 
teachers. 

He  posae.-'ied  extraordinary  vfir.sntility,  and  could  turn  his 
mind  almost  instantly  to  anything,  but  ihu  instant  it  wa«  bo 
turned  it  went  deep  into  the  subject,  to  the  exclusion  of  other 
things  for  the  moment  ;  and  in  the  deept.^t  subject.^  he  was 
lucre  at  homo  th'in  in  the  trivial  and  auperficial.  ]!ut  he  yvn^t 
never  a  recln-e  ;  had  he  been  more  of  a  rcchise  perkaps  hi* 
groat  power  of  intimate  brooding'  and  absorption,  combined 
with  hifi  wide  mathematical  knowledge  .mJ  preparedness, 
miRht  have  led  him  to  some  epcx-h  makint;  discavery. 

But  if  :^o  lie  did  not  give  himself  the  oliance,  his  place  was 
with  the  captains  and  the  shoatiog,  and  the  intervals  of 
leisure  for  real  conUnoou-s  work  were  few  and  far  between ; 
henci3  ho  lo&vcj  no  book  and  few  papers.  Not  so  few  as 
Mopte  think  however;  many  were  published  by  the  Koyal 
DnUin  Society,  and  these  may  be  collected  and  made  more 
BCfi(>!;9ible  in  future ;  but  very  few  indaed  oompared  with  his 
powers  and  tho  fertility  of  his  hiain. 

Had  he  lived  on  into  the  mora  aatana  atmosphere  of  a 
tudSM  feDowBhip  of  Trinity  CoUegay  DaUu,  he  might  have 
pvl  all  hii  wore  togothw  «id  fanmght  out  a  iDitaUo  taaatise 
iridch  would  acm  m  n  mamoEiat,  a  landmark  tat  later  time ; 
hal  ho  Uwd  hud  anjl  ilNnaona  lifi,  and  tb«  era  of  poaoe 
WM  flUII  In  die  fctaio  wbn  ha  died. 

I  saw  much  of  him  at  Bradford  last  September,  and  lie 
spoke  of  indigestion  and  of  needful  care  and  caution  with 
food  ;  it  dill  not  Hsem  to  lut  .^e  rioup,  but  a  few  weeks  later  he 
■wrote  to  say  that  problems  s'.iyed  on  hia  mitid  more  than 
they  used,  and  interfen  il  with  him  and  could  not  be  ahuki'ti 
oil,  aod  that  ha  was  not  allowed  to  think  coDtinu<Hisiy.  He 
feared  that  he  might  be  permanently  debHi  red  from  ihinkini' 
if  he  were  not  careful.  Tha  lettti  fright«ued  me,  and  I  wrote 
round  to  .several  who  were  likely  to  correspond  wi:li  him,  and 
to  some  ill  Dublin,  warning  th^m  of  dan^Rr  and  begging  them 
to  be  careful. 

Then  the  indigestion  grew  wor^e,  and  ho  had  to  have 
complete  rest  and  isolation  from  letters :  but  tho  intemid 
trouble  continued,  and  suddenly  iotcusified ;  then  an  operation, 
and  tbe  peaceful  rapid  end. 

Tbe  eteolrioiaiu  of  the  world  wiil  not  icaent  tbeae  details : 
lONlf  tboj  TOfinM  bim  aa  a  iriaad.  Ihagr  wiU  wiah  to 


know  the  caupe  and  tho  manner  of  ilie  end.  Into  many  parts 
of  the  earth,  w  herever  cables  are  laid  and  wherfiver  man  talks 
Mor^e,  the  death  of  Fitzgerald  has  already  gouo  :  it  is  fitting 
that  the?o  unknown  friends  of  his  should  hear  the  fev^-  details 
^s■hich  We  in  Knjdand  kno\i-. 

It  is  right  that  such  a  man  should  be  honoured  for  his  great 
learning,  high  powers,  and  bri^(  adlia?ament8,  on  which 
many  from  various  points  of  view  Ma  ipoak;  bat  it  is 
also  that  he  should  b«  lamaDtod  OQ  hJi  human  side  by  ooainio 
loved  him  as  a  brother.  Omtbb  Lodos. 


CONTEMPORABT  ELECTRICAL  SCIENOl. 

[Compiled  by  E.  E.  Foubmisb  D'Albb.] 

i  :  .i\o-T.iimin«»eencr  dur  to  Ilttdium  llayt. — The  flaoreacODflO 
produce  !  by  radium  ra^s  is,  generally  speakiDg,  feeble,  and 
can  only  be  p«rceived  in  a  completely  darksaud  eqobi  vlth 
ilioroughly  rested  ejes.  But  £.  Wicdamann  has  fbood  thai 
au  intense  thermo-lnminesocnea  can  bo  pndhoid  eompa- 
ratiTalyeastly,  He  used  the  ndhm  futpatation  by  Roosseaa 
&  OOb,  Paris.  The  preparation  was  oontaued  in  a  hole  Kmm. 
wide  stink  into  Ofhis  (late  3mm.  thick.  Apiece  of  aluminium 
foil  was  Stnek Ofir  Che  hole,  thus  beeping  ths  substance  sufe 
from  mdstore.  The  detective  substance  employed  for  tbsrmo- 
lumineeoenoe  was  the  solid  soluUon  of  many;inp.^o  sulphate 
in  calcium  sulphate,  This  waa  spread  in  a  thin  layer  on  a 
piece  of  aluminium  foil  i;  cm.  wjuare,  and  covered  with  a 
-licet  of  n-.ica.  The  radmni  preparation  was  laid  upon  it,  and 
left  so  for  .several  hours.  Tho  aluminium  foil  then  placed 
upon  a  heated  copper  plate.  .\t  the  pUce  where  the  radium 
preparation  had  lain  a  ■jrecii  circle  shanc  oit,  visible  at  some 
di.'^lacce.  That  the  iiulid  eolution  named  is  only  feebly 
incited  t^>  phosiihnresccnce,  hut  strongly  to  thermo-lomi- 
nesoence,  by  radium  riys,  i.i  paralleled  by  its  behaviour  under 
the  influence  of  discbarge  rays,  and  shows  that  both  kinds  of 
rays  OISCl  an  influence  upon  tho  structure  of  the  snbitsaoo. 

[K.  nroDMiAmi,  i>i^  XtMiTu  t\hiiimir  %  1901.] 


Ihc  KUttn-Baiioji^unuk—T.  Tommasia»  ilsiDithM  an  Into* 
resting  oaw  instnonont  fi»  doteetinK  and  atndying  distent 

thonderstoini^  sod  glm  nmo  gr^hio  details  of  its  use  on 
some  sMoisl  oeotsloiis.  The  appwatus  consists  essentially 
of  a  aell-desobaring  carbon  coherer,  placed  in  eurcuit  with  a 

dry  edt  and  an  ordinary  telephone  receiver.  The  carbon  is 
in  grains,  prepared  from  arc  carbons  tLort)iij;hlv  dried  by 
heat,  and  sealed  up  hermetically  in  a  gla^.3  tubu  attached  to 
tho  telephone  nnignct,  so  as  t->  Uf  hori.'oatally  when  the  tele- 
phone is  put  to  tho  ear.  Wilh  thi:;  arrangement,  the  author 
discovered  that  curtain  definite  sounds  corresponded  to  every 
indication  of  Lera's  eleclro-radiai^raph  as  installed  at  Catania. 
The  improsaiou  produced  upon  the  observer  wa.s  that  of  being 
transported  into  tho  neighbourhood  of  the  tliunlorstorm  which 
might  yet  bo  hidden  below  tho  horiron.  To  strengthen  the 
effect  the  author  used  three  copper '  antennw,"  each  30m. 
long,  taking  due  precautions  Against  shock.  In  this  manner 
it  was  found  possible  to  observe  tho  development  of  a  violent 
thunderstorm  at  a  distance  for  12  hours  before  it  broke  loose 
at  the  observing  station,  which  was  situated  on  the  Ligo 
Maggiore.  A  distant  rain  is  indicated  by  a  rattling  sound 
before  a  cloud  is  visible.  The  author  believes  thirt  his  apM> 
ratus,  simple  as  it  it,  wilt  be  of  important  iSniOB  to  naviganoil 
in  tbe  matter  of  weather  fonoasts. 

[T.  Tamnunry  fhgt.  JSiStielkr.,  Fobmaiy  «,  IWI.] 

limy  r<bpfteM«  N'ww  on  Siioa-.—ln  a  letter  to  U.  Janssen, 
A..  Hicco  aunottnces  that  ho  has  aolvad  the  prablen  of  nwto- 
laiuiag  commonieation  bakwson  tho  Eton  Obssrvatoiv  and 
Nicolou  by  the  ezpadisat,  soggsstod  bw  Jansaen,  of  laying 
the  bare  wire  ofsr  tbe  ikoaen  snow.  The  experiment  has 
been  pcrfeeitj  suoaessfiil. 

tHwcwaiidJABMeif.  OmfUt  AxmIm,  l  ei  ruao-  H.  1901.J 

Cun  nit  iHUndtjf  of  J.i.jhtninii  Ffaae*.—¥,  FOekelB  anoeeeded 
in  showing  some  time  ago  that  the  remanent  magnetism  pro* 
dnosd  in  hasstt  by  a  magnetic  field  only  depends  upon  the 
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maxiruutn  intensily  of  the  latter,  however  fhorl  Ihe  time 
dntiiig  which  that  mazimam  iateoBity  might  preTail.  This 
faet  ma;  be  med  to  detcrmiM  ft*  cnrrent  intensity  of  ligbt- 
ning  flaehea.  For  this  ptirpove  a  rod  of  basalt  wonH  be 
placed  near  a  ltghtliil^[flondiiotor  in  sach  a  position  that  tho 
oijcalar  lines  of  mignetic  force  wodnocd  bj  a  diaaharge  would 
approximately  pus  throngh  u«  iaqgfll  ot  tin  toi.  Tbt 
mMdmnm  iBtoiiitf  of  tlw  diMbvia  onnent  womld  than  bo 
fldmhM  I7  Oa  tsnnili 

*^  1^  H  (ampwH). 


2tan 


H  would  have  to  l>f>  found  in  tenns  of  the  remanent  magneti*m 
of  the  basalt  Lv  j  rjvious  experimentB.  Such  cxporimonta, 
when  tnade  by  the  RiUhor,  gave  for  H  -  100,  =  01-1.'M,  and 
for  H  -  310,  m,  ^  0-.")2-lC.  Sornn  basalt  roda  were  thus  succew- 
folly  exposed  by  Cbistoni  in  the  Monte  Cimone  observatory  in 
the  Apennines,  and  the  resnlting  magnetisationB  indicated 
currents  of  lO.OCO  to  20,000  aBipana.  Anotber  lod  aboired 
a  feeble  magnetiatUon,  woMibr  doa  to  Uia  fMndwt  "  &t. 
ElnoaFiifc" 


DifU'  iri,  s  in  a  MaijHttk  Field. — The  experiments  of  Faraday 
and  Eerr  on  the  behaviou  of  pdaiifed  light  in  passing 
&rongh  varioas  media,  wh«B  thaia  an  ia  a  nagnetio  6eld,  or 
tnbject  to  diolcotrio  atrain,  make  it  seem  possible  that  the 
presenoe  of  a  magnetic  field  may  have  some  effect  on  the 
■paoiSo  inductive  capacity  of  a  dielectric.  The  following 
asperintents  ware  nnclertutea  by  E.  C.  Roberts  in  order  to 
diaoQivar  if  paanUa  whether  sueh  an  albet  aii4a.  Atdiaagh 
Chaaiattwa  ol  atta^ing  the  proUam  vat  wdaflfttia  whole 
pnoeadme  was  based  on  the  fsct  that  if  a  oonileiiaef  ba  aharged 
and  imdakd.  any  change  in  the  specifio  failmtlta  aapacity 
will  manifest  itself  as  a  change  in  the  P.D.  between  the 
aoatiega.  The  dielectrics  slndied  (glass,  bard  robber,  and 
vulcanite)  were  used  in  tho  form  of  eoiall  coiidansers.  Sheets 
of  tinfoil  6-Scm.*  were  fastened  on  opposite  sides  of  a  plate 
of  the  dicilectrio,  which  W  i3  i:i  i  nrh  c  iso  about  20  x '25cm., 
Ihua  tnakiug  thu  loakage  patli  rather  long.  In  the  case  of 
glaEs  the  whole  condenser  was  covered  with  shellac  to  further 
dccrtate  tbo  leakacre.  The  direction  of  the  electric  strain 
was  pa:  ^1  :  t  I  I  1  1  1  of  magnetic  force  in  nearly  all  casea. 
The  tcaguLtic  iield  wh^^  one  of  1,600  littffl  per  eqn&re  ceoti- 
metre  acroEi9  an  air-gap  of  8  5em.  Tbrco  different  methods 
wore  used,  but  in  none  of  them  wuh  any  timgnetie  effect 
upon  tbti  specific  inductive  capacity  observed.  The  limit  of 
obaenration  waa  aucb  that  if  the  l  ilect  bad  been  jjooth  ot 
dw  Vhela  it  aadd  atill  have  be  (?n  observed. 

\V.  ('.  Uotmr-,  Phyt.  Bmiev,  Janusry,  1901.1 

WuMMlje  Ttmptnu»n  H^aAor^ — C.  I.  Knipp  has  daviaed 
an  altotaio  tempaiattiia  itfi&itnr  ufaidi  anablaa  ana  to  bcap  a 


temperature  up  to  SSOdeg.  within  a  fraction  of  a  degree.  The 
arrangement  is  shown  in  the  diagram,  where  <ih,  «'/  arc  two 
Co-Fe  thermostats  clamped  with  their  baclia  to  each  other. 
MN,  the  main  support,  carried  at  it^a  upper  end  an  arm  Ma,  from 
which  atathatMRnpatatwassupaodedbf  pivola.  Ihalowar 


end  of  tho  arm  nh'  was  fastened  by  pivoted  oonnections  directly 
to  the  support  MN,  thus  leaving  tne  lower  end  of  oi  Area  to 
move  in  the  plane  of  the  paper,  its  motion  being  ttat  laa  to 
both  branchaa  of  ttia  thacnoatat.  This  motion  commani- 
catiid  by  aa  tlimtolnaa  rad  ay  to  a  svstem  of  pivote<l  aln- 
minium  levera  moontofl  OD  a  vertloal  board  RS.  Tho  first 
lever  bad  its  fnleroin  on  a  aiovable  support  at  r  wbiub  wan 
oapafala  of  adinataianA  «p  and  doim  by  naana  of  •  thnmb- 
aoBav  at  rf.  Ika  mioliflB  ol  ffaa  lamr  and  of  thii  law  vaa 
aonamBleailad  to  aaotliarlaveEjf.  XUalamva 
on  a  aapinta  boaid  n,  end  bolb  lam  and  boaid 
pivoted  oonoentrioally  at  o  to  BS.  The  lower  end  of  ^ 
terminated  in  a  platbnm  rin^.  Another  lever  supported  on 
r«  and  pivoted  at  h  was  held  lightly  against  a  stop  $  by  a  deli- 
cate spring  at  /.,  The  lever  h>j  w»9  tlsttened  at  its  lower  end 
and  carried  a  platinum  surface  on  which  /  played.  All  of  the 
joinla  //  were  del)(»itely  pivoted  ceodle  pointa.  Tho  amount 
of  motion  at /could  bo  varied  through  a  considerable  range 
by  adjusUug  the  length  of  the  levers  "p  and  <•/>.  Wires 
led  from '>  and  A  to  a  relay  which  in  turn  operate<l  an  ordinary 
sounder  that  controlled  a  part  of  the  heating  current.  A  great 
deal  of  the  snooess  of  the  regulator  dapaada  vpOB  tha  doUMef 
of  Uw  aaedle-point  bearings. 


TH£  &LBCTRICAL  POWER  BiLLB  OF  1900;  BEFOBB 
AHD  AFTER* 

BT  WM.  L.  MiU>OEX. 
The  diflicnity  of  atrlecting  a  title  to  deicribe  "uitHbly  a  atateme.nt 
dealing  with  riiRny  eonMderations  i«  a  faiitiiliar  one,  a::.!  as  1  sliouJd 
with  to  <ifll'-'ct  'iiocu.s-viiiii  Uimore  iniport.int  questions,  1  will  byway 
ol  prnuubk-  iiiiiie  puirticularly  lit.srribe  tho  Bccjtj  and  itili'ntion  of 
thia  Paper.  The  int«ntian,  then,  ii  to  c.oniidtr  thnM.',  kjikIi Linns  of 
our  electrical  induatry  which  led  np  to  the  electrical  itowcr  biiia  of 
-    afthaauralMiBMi  af  tha 


the  past  seanoo,  to  dewtiba  btiallr  am 
billa  tbenuelvcis  and  to  am  iht  Iiatt 
attitudeshouU  be  in  (aoa  of  the  ^anaai 


allaaallr 

being  made  in  »gud  to  tlia  applicaSoaa  ef  dcetilaaleMigf  hitUs 

country. 

To  present  a  connected  case  it  may  be  neceiaary  to  travene  a 
certain  amonnt  of  Krwtn4  well  Vnown  to  many  ot  m  ;  but  it  ia  in 
Lho  hoi>o  that  wc  shall  bi-  iiivre  firmly  united  in  our  struKRle  against 
the  conliiuiijOl}  legi»lativr  ivnd  otlicr  iliif.coltics  by  wliirli  our  path 
ia  m.ircly  h«-.fet,  that  I  afl^  you  to  rtview  the  >.ituiition  '.hii  evcuiiij;. 
The  nJw  c«ntnry  baa  been  acckmied  on  all  band*  a«  the  ase  of 
i>k*«iricity,  but  eveiy  attideon  the  aubjaet  latkaauHulaasaad  dailjr 
pre**,  and  they  hare  been  many,  appeaia  M  bawill  UM  baakwaidnesi 
(j(  this  conntiy  in  electrical  cnterpnae. 

The  Dailf  Ntiv$,  in  a  leading  article  <i«f«led  to  tha  Mceiit  visit  of 
Mr.  C.  T.  V'erkea,  the  American  tramway  magnate,  angj^ts  that 
now  Mr.  Vetkes  ia  about  to  have  hia  hand  in  on  thii  atJi  he  might 
proceed  think  out  acme  BUgnifleeDt  achaaae  Car  enabling  ua 
pcoi'V  of  Kiigkud  tn,  among  eosr  tUag^  walk  tbair  faalmisaaBl 

warkshopii  tiy  electricity  ' 

Thii  I>nt!\l  irniyKic,  in   in  i!lintrat*;d  artida  < 
development*  in  uorlhcrn  ilaiy,  nuUs  that 

">  I  •  •  in  ooe  emocaooa  indoatry  there  can  ba  no  doubt  that  wa  are 
far  MUnii  nearly  erary  inperlaiik  oeuutry  ia  the  woria.  That  iDtluBtnr 
b,in  brow!  tanaaLtUadaplaitiaBaf  alaefarieal anew te  thanasda^nan.'' 

The  Dailf  Malt,  tea  kader  hmMi  «0af8lart  la  tba  Kleatrioal 
Age,"  aaja : — 

"in  the  twaDtielli  eciitu)y  we  find  that  .lur  onii|>i'litun  -ut  aliead  ol 
lit  ia  the  utiUaalioD  and  upplicatioa  of  elcctridty.  It  i*  not  to  Knriiutd 
that  tba  fsr^gnareegwi  Air  djaaaioa  or  alaatne  tenia  «r  eileauio  Ilfta  or 
alaetria  rdway  and  trimway  fltltaga.  ....  Our  atmta  era  rarely 

lighliHl  t'lfClHcity.  Aft  a  motive  jvjwi.r  on  our  r»ilwn»y«  anil  (mmwmyt 
thin  ni-v»-  for.»i  hiiB  U-e:!  it.i  set  ■i:ily  o<ji-»«ii  onllj  rtoj.li lyml,  uuil  tlic  two 
or  throe  elect rtc  nulnntjri  oi  i./(M>doti  ai-e  atiU  »  mtxrv9  ot  wvauitr  to  tb« 
inl»b>it«nt>  of  oar  inUixli.  All  thia  i«  greatly  channd  from  tha  dur  wbea 
we  lod  the  world.  And  wbereu  in  tba  put  we  built  tba  foreigoenr  ateaa 
nu'tways,  tonUy  the  American  t«  building,  or  propoaiag  to  buOd,  OUT 
ciectrio  line*." 

Thia  artii'c  rocb  on  to  aay  that  "it  would  be  intereating  to 
inveatigite  the  •  iuses  of  our  bockwaniueis.*'  Tliu  malltr  is,  how- 
ever, sumething  more  than  '' ialorcstitif; it  i»  one  that  demxJi.ia 
our  uic"it  active  t'jn<'iTii. 

ISume  of  liia  miiictmcuta  arc  muru  aweeping.  It  appeen  we  are 
not  all  alone  unhappy  ;  the  Pall  Mail  couaiden  that 

"  io  e»««y  department  <rf  puUie  life  our  mctbuda  lira  out  'late.  "We 
feaet  on  wcrdii  atid  tr»dc  upon  tradition.  .  .  .  We  foc^t  tbouRfi 
the  camel  may  cxiat  for  a  period  op<m  it»  own  hump,  the  procra 
cannot  laat  (or  ever.  We  have  bean  like  Brahmins  io_  our  j  rlde  and 
Mandarine  in  nur  methnde,  and  that  i«  a  bad  omntMiiation."  


*  Paper  read  bafsre  (be  InatUvtioa  of  Electriaal 


Feb.8L. 
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FUldm't  Magazine,  the  mUitantly  Bridah,  finds  if|»a«  for  Sit  W.  H. 
PncM  toRVi  Afrqwof  tba  daijpn  of  fonini  competitirat  tbat 
*m  we  •  neliali  tad  oolieciled  lution,  UM  UiDd  to  onr  own 

d»fieienciea." 

Tlie  alitrre  are  a  few  txaiuplei)  uf  the  roprotcli  which  has  become 
familiar  to  most  of  ua.  It  may  be  the  habit  of  th«  Hriti.-^h,  "  in  the 
intervals  ol  blowing  "ur  own  li  iimpet«,  to  nuh  to  th-i  ntht  r  extremv, 
and  to  needlessly  Mittle  ouri(«lve»."  It  may  Iw  thiit  "  prophtt*  of 
ill  arc  fjr  i-vfi-  ter.injf  U8  of  the  ilii  a.len.-e  of  nnr  ir.iiii 4rij!i  ,itnl 
of  >hii  rapiil  ]irci,i<:x<  nf  onr  rirab,"  l/ul  tii«Tj!  m  uo  comfort  for  tho 
tk'  '.ri  :«1  fnpini  er  in  liiiv  such  i'onim:inplace. 

After  the  cvcnu  ul  tlit  jiiii^L  yt^r  Ui«rc  i>  little  need  to  uT^e  that 
th  :  :  kl  iicutinicnt  is  tm  souod  among  members  of  tliis  Institution 
Bu>  lu  any  i>>irt  of  the  cotmuumlVi  and  the  ooudosiou  which  baa  been 
toMad  v]no  u  Ann  all  ndw  mk  tbe  csitwt  of  oar  depwiment  of 
ladutkikl  WMk  n  Ut  bdrind  tlwt  of  imtIj  orcry  oUmt  impurtunt 
wtim  In  flw  wmU,  te  Mflghni^  WMtif^ing, 

ncn  iDKf  be  aoow  of  va  who  find  mntiiiMmnt  io  tlio  eommeuts  of 
the  daily  pajiera  on  technical  Bubjectn,  but  it  sboald  be  rciu«Dib<r»>I 
that  the  articles  we  iscolf  at  are  read  by  thoasands  ul  those  of  our 
fellow  conntryuicn  who  make  up  those  Mntimcnts  and  inllaence.'i 
which  aflect  us  seriously,  and  it  scorns  full  lime  that  slepa  should 
1*  taktii  to  plaf-t*  the  r»«fii!kMbility  for  our  backwardnwi;  irhere  it 
biloi)j4-,  Wi  :.lii>ll  li  ivi;  to  liik^  otir  own  pait,  or  we  sliall  l^nti  ihi: 
pub>i>  utJeriug  Ueruun  pliiut  with  the  tame  coiiiplaccucy  iiu>  Uiey 
purchaae  Qerman  piancu.  It  has  become  tbe  custom  with  some  of  as 
to  devote  occasionaUT  a  few  weeki  to  the  viaitiog  of  other  countries 
to  boefit  hj  tho  UMiiance  gained  thero  in  flw  detmlojuoents  of 
^katrieal  wOt,  aad  Hiaillu  principallv  to  tfao  tUtrUT  of  onr  secie- 
tary  this  piaetico  tatt  buoma  Mvanlaad,  and  a  lar{,'vly  iucre«<>ing 
number  now  IiaTO  oppottunities  of  talcing  Mlt  in  these  expedition*. 
The  relluctiona  ouniBig  upon  tlian  vitila  Mvo  no  doubt  variad  in 
depth,  and  iu  cbaiMter,  with  tlw  indiWdiial  lad  tlw  aatnn  of  his 
oecupatioDs. 

One  of  our  greatest  j>:ieiioe  teachers,  in  bis  presidential  address 
which  lives  in  our  memory,  referred  in  inspiring  terms  to  the  visit  to 
Switzerland  and  the  revelation  it  was  to  ns.  We  were,  he  said,  very 
much  like  what  eogineeta  of  1870  wouU  have  been  if  brought 
aaddaalf  iata  a  gananiting  atatios,  aad  attrtbutod  much,  if  not  most, 
of  OUT  MdnraMBtia  lo  onr  luoirbg  too  liule  theory.  I  am 
inclined  to  the  vioip  thai  Ikis  lack  of  theoretical  knowl<iat,'«  i*  an 
ttl'ect  rather  than  a  caUBO  of  onr  troublca.  In  Gnrmany  and  tiwit/er- 
l.iii  l  particularly  we  see  a  s;i«tciuatic  devotlun  t<>  tc  linuvil  ami 
ULtcniilic  training,  but.  ihi-  Americans  havu  uii]jlif(i  iln-ia-ilvtis 
Mlliei-  Ifsw  t«  the  principles  ihan  tf-  thi»  ii[i|iliijiliciiis  nf  acience,  ani 
it  i:-.  tl'.e  latter  country  wliicli  ;^  iiivli.dily  tlio  ino.st  in  advance  of  U3 
in  electrical  engineering,  it  ia  Qnuec«<iittsy,  huwevcr,  to  give  oocasiou 
lor  a  diacuesion  on  theory  tvrsui  practice.  I  am  sure  wc  lake  it  to 
bcart  tiiat  w«  have  too  little  theory,  and  will  loyally  support  those 
who  ara  ondaavouring  to  apply  mors  seiantillcinathoda  to  our  nianu- 
faeturan  I  am  more  Apprehensive  joat  noveoaaaniiis  Um  acope  foi- 
thc  einploynumt  of  tbo  yoang  alaeuieal  oagfauar  when  he  has  been 
prepared  by  the  moat  appiond  matfaoda. 

We  have  no  feeling  bnt  eoidial  goodwill  for  those  friends  abroad 
who  have  made  our  viaila  ao  pleasant  and  in»trnctive ;  bnt  the 
rellections  of  maiiv  of  us  on  our  retiiTTi  li»ve  iwen  thme  nf  inilifr- 
nation  at  tlie  obetaclt's  set  m  'he  ]m\U  >•!  ('-.ir  iiuiuNiry  I'v  Ihu 
governing  Ijailn'o  uf  this  c^untrv,  aijii  rit  ii-i.-iitmiTit  at  tho  wrclLhiKi 
waste  I' f  cueri^'v  .-itd  irri'.LTT'cis^"  w  hicli  they  l:a¥e  occrt-imie  1.  The 
eUctiical  eugiiicciB  ui  thti  Luittid  ICuj^tluiu  tire  ui>l.  io  t;liuue,  and 
there  is  no  occation  for  any  apology  on  their  bcbalL  I  am  aware 
there  may  bo  thoM  who  are  iateruatcd  iu  the  maintasonea  of  old 
methodi!  of  worfciog,  and  m  km  internal  eomplninte  now  and  agaio 
f«r  which  tbe  oWrvatorjatKew  majrfor  the  moiucDtbotidEHiasa 
•ymboL  Bat  we  can  pat  such  issue*  paat  ni  fiac  thepmentiand 
consider  whothor  it  is  not  oar  duty  to  make  a  miitcd  ollort  to  aeeurc 
liberal  tnwuiuips  nf  enfranchiscmeiit, 

The  j>c-,;;iji[  caiiiii-t  iji!  af.rihuted  to  lack  of  ability  or  invenlive- 
ueja  (jn  thu  j  irt  liiiti-h  engineers.  .Sjine  of  the  moal  imiiartsti! 
improvements  have  hee:;  worked  out  in  thia  e^  uiilry,  huL  n'ir 
vnvironmtint  hm  Uieii  u>)  much  for  theiu,  and  thuy  have  fouu4 
their  fullest  practical  application  abroad .  One  of  the  Arst  electric 
bwtuwavB  on  a  practical  scale  was  pat  down  in  the  North  of  Ireland 
by  liortl  Kelvin,  Kir.  Tiaill,  and  otben^  but  the  cBact  of  the  Act  of 
ISlOt  which  hod  been  huiuoroosly  antitlod  "  An  Act  to  Vao-ilitate  the 
Oonatnutioa  aod  to  Bagulato  the  Working  of  Tramways,"  ba«  been 
diiartnraa  to  tianwajr  cntorptix:  in  ibis  country.  The  ]irinciplcs 
ff  dynamo  eotistruction  were  worked  oat  at  an  early  stage  by  the 
h:\u  I  Ir.  John  Uopkiaoon,  w'ho»e  share  in  the  evolution  ol  the  three- 
win;  syttuui  it  ;i\aa  wtll  known  to  us.  To  Sw«n,  as  much  as  lo  any 
other,  the  woild  iti  li.  i<  i  l*ir  the  iucundt.'-cent  lain|i.  In  tbe 
early  eigbtii-s  work  uf  itio  ulmost  value  was  <loiiu  by  Kcrranli  anil 
othcn  on  the  details  uf  alternating-current  transmnsion. 

It  i*  annmOMty  for  me  here  to  dwell  upon  the  abundant  evidence 
in  aopport  of  tbia  It  ia  teaiatand  fov  tbo  moat  part  in  the  JtumtU 
4if  the  lutitvtioB,  and  mucu  of  it  ia  laaoidad  in  Iba  woik  of  olbec* 
OB  tvair  eoHtiaeat  What  te  the  naion,  thoB«  that  on  eleotikal 


indtutry  ia  bdlind  Ait  of  nearly  everv  important  country  in  tho 
world  I  It  ia  dw  in  tbe  tint  place  to  silly  legixlation  by  Parliameait 
and  to  obatniClioB  by  tiie  numcroas  local  authorities  coirustad  with' 
arbitrary  powers.  In  the  second  place,  it  in  dwe  t  i  i  ■  Ia:=-  of  qoaaj- 
olhiil1<  and  their  a'sociiles,  to  whose  direct  monclurv  aJvintage  it 
is  that  an  opposition  should  hi  entered  Vj  every  iiroject  in  which 
Usey  ari!  not  employed.  Thfcre  nay  be  •  inlnbiitnry  ::i  i-.-i ;  but  to 
tli.-<e,  and  jthers  that  llow  from  tsietu,  our  cbi«f  Uiliitfullies  iimy  be 
ivi'fil^ned. 

E:u  iiiU  iostiiutioti  wa*  founded  an  obstacle  lutd  been  pfepaial 
for  us.  In  1870  waa  pmied  tbe- Tramwtjni  Aet  to  whieb  I  have 
referred,  and  fhew  are  (ome  of  itt  Ieadir«  proviiiooi  A  tiamwi^ 

cannot  be  aulhoriaod  by  provisional  order  without  the  consent  of 
the  local  au^ority  of  the  district  If  the  proposed  tramway  is  to 
run  through  two  or  more  districts,  and  c  -nsent-  have  been  obtained 
in  respect  of  two-thirds  of  the  length,  the  It  jarJ  j?  Trade  may,  upon 
inouiry,  dispense  with  wsKents  for  the  remainder  When  tbe  pro- 
0odur«  is  by  provisiunai  urder  the  conatroctiGn  of  the  iiiie  c.*i)  be 
«h9fllnti»U-  blr>sked  by  aolic*  given  in  the  prenciibed  insuner  by  one- 
third  of  the  owner',  or  of  the  occupiers,  of  the  premiaea  abuttiiig 
upon  the  road  where  for  so  short  a  distance  as  30ft  or  apwarda  tber* 
wenid  ha  iM  than  9fLeiB.  between  the  outiiide  of  the  footpath  on 
either  ride  of  tbe  rood  and  tbe  neeiMt  rail  of  tbe  tramway.  The 
most  onerous  condition  ia  provided  in  the  notorious  section  -13,  by 
virtue  of  which  thft  local  authority  can  purchase  a  tramway  at  the 
expiration  of  21  years  from  the  date  of  the  order,  or  of  any 
■UM»f]uent  period  of  aeren  years,  on  the  tei  tm  of  jiaviu^;  the  then 
value  of  the  tramway,  exclusive  of  any  allowance  for  past  or  future 
pr<;-it4  of  the  undertaking,  or  any  oonipeHBtiiWteeom.paliei7«lek 
or  other  rouMderatioti  whatsoever. 

We  hhai;  <i;;ree  with  Mr.  Cir.iiivi'de  C.  Cuaoingbani,  glBUll 
manager  ol  tlie  C<.>iitml  London  Railway,  that — 

"  tberc  it  perluitis  nothing  tlist  luw  ilnoe  iv)  much  to  pwvnt  the  relief  at 
overcrowding  and  eongestion  as  the  Tnuawaya  Act  of  tfflO.  Itepwfl- 
siotM  in  rigidly  limiting  the  term  of  tbe  ooaoenioo  to  21  years,  and 
practically  fixing  the  pries  at  wliioh  tlie  umoicipality  m»y  take  over 
the  uoderuking  »l  Mmietfaing  far  Mnvr  U-  rslue,  hn'e  cRectually  checked 
the  growth  of  elevtric  nysteuiA.' 

If  proce-liire  by  .•pc'isl  act  is  rcsoile  l  to  th..-  sUnd;nj»  orders  of 
the  two  Il  'iisej* 'ri>in;rt  in  like  manner  Ihr  ccn.^enl  of  the  local 
authority,  su  Uiat  lite  undcrtiikiug  is  not  farthered  in  llittt  ivspect 
and  U  cotuilly  liable  to  b«  bled  for  the  p«i|iOM,  "nw Itaaliffin an 
given  a  locus  to  oppose,  so  tliat  a  email  swtobev  af  thoB  mo  set  n 
witt^tluoaib  cMviee  or  otbef  niotiTe,  topN^ 
tloo'ef  an  impoitont  liiM ;  bnt  tbe  expenaa  and  nek  of  piotednn  by 
.  ji'i  ial  act  have  bean  anflUiautlj  Barioaa  deterrents. 

1  think  the  net  rasoltt  wiU  jiatify  us  in  ogrceing  with  itr.  Bslfour 
Itrown  thai  llis  «nme  TmmwavR  Ac!  wai  "a  very  silly  crni'.rivntioB 
indeed."  Consider  the  wii=it.e  of  energy  and  of  enterori^e  in  ha-.tling 
against  such  con'iilions,  and  whether  it  i."  any  wriQUeE  uui  aouolry- 
men  have  Lo  comiilain  thiit  wo  are  larnrntJildy'  hdiind  the  rest  of  the 
world  in  the  chcaji  and  rapid  ttttiispyil  fadliiitsa  afforded  by  electric 
traction.  We  have*  pleailud  that  there  is  no  eountaT  ia  the  world 
which  would  beaelit  more  than  our  own  by  the  prOfUon  of  compre- 
hOUiVB  cleetcie  tnamwaj  systems,  or  that  staniU  nioi-e  in  need  of 
them  to  relieve  oveterowding,  yet  their  introduction  has  been  slow 
and  halting,  and  carried  out  in  the  face  of  bitter  o[  ;>  )=it;(in.  ln»t«-Ad 
iif  lending  a  helping  hand  governing  badies  seiio  to  have  Uj  Uj^Ut 
thev  were  doing  the  public  a  service  hf  nanowiDgenterpiiM  down 
to  tbe  scantiest  pcesible  ontleta,  and  in  aiUM  eauea  oalaeiliihiBg  m 
effective  blockade  ai(*in8t  it 

Twenty-six  years  clap^  d  — near  ui'  iii  i  i;ftr.eratiDn— and  it  was 
not  until  1895  that  the  repose  of  lh«  hoard  ot  Trade  was  disturbed — 
a  body  curiously  constituted  and  still  mgio  onrioaaiy  named  ^  and  it 
was  fouud  that  something  realty  itiuat  bo  donct  A  Domrainvm  WM 
then  appointed  tofleneidtttbeqilBttion  of  tramways  and  light  rail- 
wny^  and  aa  a  MOldt  of  tbeir  report  the  Light  Ittilways  Act  wa^ 
pu».iod  in  1806,  only  four  years  ago.  But  this  was  only  a  tentative 
provLiion  ;  it  expires  this  jear,  and  unless  some  measure  of  cnfran- 
clr.?«inent  is  passed  we  shall  be  thrown  back  upon  thr  Act  of  1870, 
whli  h  remain  tITcctive  upon  the  Statute  Book. 

The  other  great  department  of  our  domain,  t!u-  >.;euer  i.  supply  of 
electrical  energy  hir  m  l  istrial  and  domestic  purpi  .^^cj.  h  even  yet 
almo«t  entirely  governed  by  the  Act  of  18S2,  which  was  passed  at  a 
time  when  "  tb>>  state  of  the  art "  wa^  such  tb«t  eleattienl  CBeigy 
could  only  be  supplied  economically  for  a  diitmiee  of  1  nilo  to 
Ih  mike  mm  tho  gwcntlag  alatiaa.  In  eAat  Oo  legislation  was 
made  to  maleb  the  tlMt  thU  at  leaat  one  ei^atato  sUtion  was  then 
rc<iulred  for  each  town,  and  tbo  town  eoon^  wa<i  constitated  the 
atuhority  which  could  ciihet  mriteitako  the  work  ittclf,  or  eonaaBt 
tu  the  acijuiremetit  of  the  ueeess.iry  powers  by  a  conip.u»y. 

Iu  either  Cii"«  the  act  contuiiiplated  the  Iwal  uiilhonty  l  ii.,;  the 
ultimate  owner  nf  the  local  undertiikine'.  Thi*  i  SiV!i«P!>  .is  I  .  ■  on^etit, 
the  period  and  the  ternu  of  purchase,  were  in."|iin  I  hy  tlie  -^iiirit  it 
the  Tramways  Act  of  1R70,  and  the  elle<:t  iijw.ti  eli-ctricai  cD^^ioeeriog 

*S«e  patliciitajly  I'oper  by  Mr.  (iianrillc  i  .  CuMungbam  In  tbe 
AwMHUy «m(  iK«if«ur.  H'erM,  DfoMuber,  1088. 
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as  a  national  inilu»lry  haa  lieen  ci|aally  disastroa.",  Thi!  rc-«ult  won 
a  liaaco.  What  did  I'ui  Lament  then  do  (  Nothing  until  1S88, 
yriktm  it  cliMkbad  dowu  im  m  haU-htutti  mwr — •MalQgetta  to  its  pcr- 
I  in  MMnatton  witb  the  Bdlwayi  Aet— uid  patwd 
MluidiuK  the  purcha««  from  SI  to  4S  yean,  but 
latviBgtiMOiMioinegiu^rit  cUiu<-  and  the  riiliculoit^  twaisof  our- 
ch&K  M  thev  wen  Until  afktr  the  Aet  of  1888  we  eoula  do 
pr««tic«t1y  ni>tbing  in  the  vkf  of  cetaliliiliing  ctoatriest  rapply 

(  ircuniitaiii':'-'  were  luiifo  favnurabls  iu  AtiirriLa  nnii  (ierniiiny 
dating  liiose  nii  valiubl^  ^e&rs,  aod,  enc<:)utik>;i"!  ):<y  tlje  home 
demand,  which  is  tin  euential  condition  of  inUrj  rise  aUniad,  the 
lB*nufa<:,tiirin<{  trodea  of  those  cunntrics  laid  the  foundations  of  their 
|tMt  oqpcit  InuiiMH  in  eleetiieal  idaat  «Bid  aeeeeMMfai^  the  eonu- 
aoeaeee  of  vtiidh  we  era  foeliiig  to-dtr.  Amertoead  GenuuijrBow 
hold  the  great  bulk  of  the  export  trade  of  tUi  eharacter,  not  only  to 
the  couDCrits  of  Karope  and  to  South  Amwice,  where  thU  country 
has  beaTy  financial  intereiit«,  but  also  to  our  own  colonies  and  the 
United  Kingdom  itself.  Yon  will  remember  that  the  whole  of  the 
steam  eogineiy  ijmauMt  electrie  lifta,  foi  the  Ceotnl  Loadim 
Railway  were  aappUed  from  Aawiie^Md  umy other  exunpkewill 
ocenr  to  you. 

As  I  hare  said,  the  legislation  was  in  effect  ma  !l>  to  <.uti  h  tht' 
(act  that  in  18ti2  it  was  necetsary  to  put  down  at  least  one  generating 
■titinm  ftp  eteh  towiL  tmA  the  conccptUn  af  thaeitHeyin  h{f  amy 
toetl  entliorMii  b  inown  by  their  penMant  aBdenTWin  to  wall 

thcinji«tTf-H  in,  «o  to  speak,  a^in^t  the  inDtorcme&ts  by  m<r^m 

wh.r.li  thi'  area  of  economic  supply  has  vwtif  oaigrown  »iu-li  limit:-. 
The  Acta  of  IRS2.88  and  their  odmini-itratioa  haTi^  proved  entirely 
i:oogenial  to  the  narrow  exclu.<iiveneBa  of  these  bodies,  who  are 
endesTOuring  even  now  in  their  oppo^iti'in  tn  Ihp  power  billo,  to  insure 
llicm'tlvcs  iit;ainit  the  developiuviiifl  (.{  sciiiiicc  unt'  »  chtnp  sujpp'y 
rather  ihan  ^lupiirthc  prospect  u<  their  being  able  to  hara  an  iaofoted 
municipii  pliiul  >ill  tv  themselves  some  day  or  nthet.  The  ItNtiatics 
amiablf  olturd  m  tha  following  figures  :  — 

ITQclertakinet  for  which  ordem 
bare  b«eu  uotaineil,  but  work* 
uut  yet  earrivd  oau 


Klaetridty  works  in  oparation. 
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Of  the.  5.5  nndertakings  which  have  iV't  yt:t  Vifcn  carripd  out  hy 
ccnipaiiici,  (■■Illy  thrti'  <A  tin' iirovisif  iiul  ui  li^r*  (li'.i  takeii  liy  traij.-fsr 
lt<>in  tlic  Ic-i'.il  !>utliOtity)  ari>  twn  yr-ar?  old  ytt,  luid  'iZ  ul  tl;e 
nini.iimliT  only  Jatu  fniui  la^t  it-Aiun.  Many  of  the  works  are  now 
in  course  of  construction,  and  very  few  are  being  hung  up  in  any 
way  that  lam  •wat«  qI.  Of  tha  Sit  eadets  not  yet  carried  out  by 
total  attlkaritieiv  the  wotka  bi  89  eaaaa  aw,  I  believe,  in  eoorte  uf 
constractiott  or  have  been  more  or  less  decided  »p30,  Ivaviiig  a 
balance  undecided  of  no  Iims  than  123.  Uudtru  iirovlsionnl  order, 
the  time  within  which  a  sutiply  should  In)  aviiilabtc  is  two  years 
from  the  <iixUs  of  the  order,  but  of  the  £12  ui*-w  referred  to,  a  large 
prt>ii.'>rti«m  hnrn  r  tcefded  that  i>eriod,  fonie  of  thu  d  itcj  tailing  back 
80  lar  n*  ISlll,  \  <lf2,  »iid  189."?. 

Tlie  figHIl•^  ilo  not  if.illy  ^how  ihi^  full  f\:eiit  to  wiLirli  biisinpss  is 
retanied,  U'aiiijia  w  ■  one  hiu  tabulate  !  the  l  i  -al  autliorit  ion.  w  lio  not 
only  bare  not  applied  far  a  provisional  order,  but  ot  whom  it  is 
known  that  tlw  wvnU  hnn  UmM  say  niipliaUioii }  taut  the  atate 
of  alaiia  b  oilmcieDtly  shown  if  Iha  hdt  tUti  fhrttnghoat  (ha  wli  ole 
of  the  TTnltad  Kin^J  <m  cleetHeilf  aHMily  under  the  acts  h  only 
milable  to  the  pull; ;  m  Muit  850  dlitineta 

Now  we  know  that  the  eonantner  can  juxwure  his  electrical  cnctf^y 
on  a  more  favourable  baria  tat  all  concerned  from  an  undertaking 
dealing;  with  a  coniprehnnive  area  ami  varii  il       us  of  d^iHauii, 


tL'ui  In-  cm  gi.'l  i;  from  a  i-i-lm ivoly  small  U-oal  t-taLi^n.  Thirt  Iji-ii.f 
the  caif,  it  may  U'  sii[ii>:isi  ]  that  :i  conMonly  U;  a  question  of  lime 
wlicn  the  ()ll^ta^■J  j,  o'.i.-ti;iaa-  tSiou  .'h  itioy  have  lieen.  to  the  cheap 
supply  and  to  a  large  txtennon  ot  the  industry,  muU  give  way 


The  Ant  break  in  the  donda  was  oUervad  in  18M,  whem  a  Joint 
Select  Committee  of  the  two  ITouses  was  appointeil  (at  the  instance 
of  the  Lords)  to  consider  and  report  upon  a  rcfcn'nce  in  rv(,'atd  to 
"Electrical  Knctvy  —  Cicnvraliiig  Stations  ond  Supply."  Timu  do<« 
not  Mrve  to  detail  the  circumsiimces  which  led  up  to  the  ajipoitit- 
ment  of  this  CominiCli  f,  t"  'ir»  ribe  the  bilU  then  peiidinj,'  in  I'arlia- 
tiieiit  in  which  it  iitM[wj  i-i  tci  give  effect  to  tlic  devi  loimii  iiis  of 
electrieal  acienee,  nor  can  1  read  you  the  full  terma  of  the  reference  nr 
of  the  leyortt^hut  1  titmct  the  lollowingpanigiiplHfnnntlie  latter. 

*  III  the  HnuM  of  Comninnii,  .luty.  18U8,  Mr.  Kitcliir,  r(-|>lyiDg  to  Mr 
Kimtxr,  mid  (hat  the  rep'Tt  of  tlio  Joint  Committco  would  Iw  L'^refully 
coiuidervd  by  tha  larfl  of  Trni^^,  i^-a\  It  ^i-1»ti"ii  u  ul.l  be  required  to  gWc 
effect  to  «omo  of  tli4  i_  nioiitUi ti>t_i>L.iQicijJi**,iou>i.  ai^d  he  was  afr>iid 
thai  the  («Mf«ct  of  pusioj;  »  tMll  through  tliat  Mssion  was  wry  small, 
Ika  waiuiiit  maak  hate  beaa  small  indeed,  for  the 


'*  ^\'be^e  SUttj-.i-^ol  pubhL-  aUr.uitJmr  i  aI^jwh,  i.  'Wrn*  iziav  b^  t;LVt?ii  t.ir 
thi!  supply  of  eJcvui  :al  wxrgf  mm  an  area  inchi<liDff  atintricts  of  uumeroua 
local  authorities,  and  inrolving  pbwt  of  •sectional  dineasiana  anil  Wg^ 
vol  I  ngr.  The  ( 'ommiitee  further  think  that  ondertaking*  ef  lllia  ehamelir 
may  pT.)p»rl'  luib  n«r.i.  n  rnnilitioni  diScriitg;  in  »i>nw  rmpecu  frota 
thnno  iBip.;iHt,l  l.y  m,..>  mnlrr  th  -  r tinting  act*. 

"The  ComiiuUee  Kixidiiler  that  the  pniTigionii  of  tlw  Klei^tric  I.ightiiiK 
Act,  1888,  which  requira  the  crioiCDt  of  the  local  sutbcrity  a  mndiliim 
prwedeDt  to  the  cnuiting  of  a  provisionsl  otOpt,  nbouM  Iw  ainendad.  In 
their  opini<Hi  tlirlocnl  suthoiity  shouM  tie  entitled  to  lM'hr  .r.1  bate*  the 
Doard  of  Trade,  but  ahouM  not  havf,  lo  to  speak,  a  (iroTii.i,  vetsv  Ol^y 
to  l«  ditpeuMil  with  iu  special  ca»c«  by  the  licard  of  Trade." 

I(  was  the  feeling  uf  electrical  engineen  that  the  report  was  too 
moderate,  considering  the  attitndc  maintained  by  the  local  autho- 
rities and  their  notorious  misuhe  of  the  powers  cottfaned  npon  then 
by  the  act*,  but  thh  fei-litig  is  turning  to  one  of  dismay  at  findint; 
that  daring  the  two  <  i  thrc«  years  whicli  iiave  ensued  ti  it!;irif; 
whatever  ha«  Vc'ii  doio  to  earn'  ciit,  tlif  ri'fommmdalion  last 
moiitioncJ — which  a  full  jiittiiii^itioii  -if  niui  li  that  I  have  1 
and  Ibat  their  e.xenu>us  coolinne  to  be  verv  largely  waste  1. 

It  mfghl  ha  gathered  from  the  oontinncd^  latnentatiowa  of  the  pret a 
that  the  elaetilisal  en  lenders  of  this  country  were  likely  to  be  put  upon 
their  il*fai«|  and  Ihia  might  indeed  be  a  consietent  Ittvoltttion  of  the 
U'giitlatlon  wliich  has  alre«dy  tried  us  verr  mveacly  in  another  lanae, 
hut  it  cannot  be  (aid  that  we  have  been  slow  to  act  upon  aiiymuasuie 
of  encourageuieut  available  to  ua.  This  was  true  of  the  Act  of  1868, 
nn  far  a^its  pTorisinns  would  allow,  and  tlitre  tias  b«'i:-n  aluol'ttply  rio 
hesitation  or  iliHay  in  turning  to  practioul  iicrfniru  tlx^  7iara;;raiili  in 
tbj  r-L'pnrt  from  which  I  have  ']mt  '•fail,wirlL  ndoniKO  lo  tl.e  sufij  ly 
of  I  k'ctriciil  energy  ovit  oxtoiL-iivi-  .iverii,  hy  oi-.  iin»  of  jilaul.  of  dct']!- 
Cioiml  ilimenBions  and  high  voltai^i.  1  have  referred  to  the  bills 
)it-n<i;i;g  ill  Parliament  at  the  tune  of  the  nfort^  and  w*  aiiat 
uukuowledge  the  valuable  pioneer  work  of  aobie  of  out  uendwn  in 
connection  withtfaanL 

The  bill  wbldl  alTccted  onr  proap«cts  moot  strongly,  althongh  it 
did  not  pose,  was  promoted  by  the  ueneral  Power  Distributing  Co. 
in  1898-99,  and  was  familiarly  known  as  the  Warsop  tcheine,  the 
project  being  to  diatribvttc  ele  nricnl  cjierpy  over  an  area  ooniprited 
witnin  a  raoiiui  of  26  mil.  s  from  W  irtop  in  Nottinghamshire,  Thia 
district  includen  such  uopulon<  Cfnirv-  ,.i  .Sl.fm<»1d,  U>therham, 
XottiiiKham,  Luiooln,  Doncastei',  l>i-rliy,  aii-l  t'h.'Htiirliel.i.  'I  he 
powen  suugitt  were  to  lay  trunk  maiut  throughout  the  area,  to  give 
a  supply  ofalaetricd  energy  except  where  the  hml  ftutlmity  waa 
itself  empawaMd  to  supply  ander  %n  order  or  act  and  aftaad  to 
take  a  bumIj  in  balk  from  the  company  on  arbitration  tcrma.  To 
supply  dlNOt  in  all  cases  to  consumers  taking  I0,<XiO  units  per 
annum  and  upwards.  The  conditions  in  regard  to  district,  sc  . 
were  favourable,  and  large  quantitiea  of  coal  tlack  were  available  at 
2*.  per  ton  in  th*  tit-»"hli«»urhood  of  the  propcvsuil  power  vtali  cin.  The 
Mil,  a«  we  know,  ili'.l  ni:t  tfton  pSiK,  but  thfc  iio«i-:.<,  wlii  h  ii  .nought 
to  oVtain  hav.!  a  c:o7i"iili-ralile  interest  from  the  point  of  view  tl 
to  day.  rv-  m  varyint;  :fri;riNa  they  are  icicctcd  in  the  bOK  POWCT 
billa  which  were  fKM«il  last  »e»ion- 

Btfore  summarising  the  eoeaidomtiona  nlatiag  to  Utt  attmilT  of 
electrteal  energy  over  extensive  areas,  it  will  ha  eouvettieni  to  follow 
the  couiM!  of  eventa  Public  opinion  became  gradually  informed  on 
the  Bubjcct,  and  it  in  to  be  hoped  a  little  moved  ul  the  sente  of 
national  backwardncM,  and  in  the  aetaion  of  IBUO  fonr  elcetric  power 
billp.  each  fur  «>upply  over  ifltporlaat  BngUdt  aieaat  fiiaed  ihraogh 
Parliament.    These  were  : — 

Tht  Counlif  of  tlnr/iniit  Eltrtrie  Ptncr  SupT^y. — 'ITiU  area,  sbout  250 
tl).  milet  in  eitetit,  f -i.nf  i  i-fS  t1,i'  u;aii>  portion  'f  tho  Durham  coal 
fiflds  aud  one  of  tl.o  b.Mili!!/  ■.n.^oufntluiiiii?  jo  l  fl  ipnuilding  diitricts  of 
llie  Durth'^iul  oo^t.  1  :uvm:.iial  u.iivia  iiad  Uei.  ubiaiiied  aullioTiNog 
the  retail  supply  to  cousuuictfi  in  the  chief  tonnn,  viiC,  Gateshead,  .larrnw, 
and  Durham  t'ily.  The  Brilith  Klectrir  Traction  t 'u.  hail  undertaken  an 
^\-,  o>ivc  <;»letu  of  electric  IMtuKuys  In  i  oiU^b-  vt  nnJ  diitriji,  aud  h»va 
-,:i.i'  .  bt^iuiwl  \MVtf-rn  f.>r  liintr.  in  cb(r  .l  onjw  a:oi  Uurliam  City  tli»lricte. 


Tlic  inwer  Mt  autbori><'<  Mt»  Uyiiig  or  trunk  muiua  tbnHigluHil  the  area, 
and  thaaap|i|y«f  electrica!  twrey  in  hulk  tu  ttadertakwa  aathaifatd  to 

Onilerlftker 


auth<vt-i«r<l  to  use  it  for  pitacribeil 


1  nak  oaly  over  IBSS,  but  also 


of  official  coD- 
ond  1899  aud  isgo. 


Ku^.ply,  aoSTalw  t» 

1 1  US  the  inpf-ly  in»y  be  Kivcii  ut  once  fur  general  u«-  in  Oatrnhead, 
Jutrow,  and  Durham  nt' .  iT!  l  f  r  rU'otric  li»inir»y«  »»'!  lis-'bt  rtilivaya  in 
Oatesheail,  Jiirrow,  m  l    11   i  i  i of  ihcfuunty. 

Tlio  firm  f«irti"U  of  the  iimsn  puner  statiuo  «ii  the  Itiver  Tv»r  .ittUlce- 
heail  it  rapidly  approacbiiis  coniiih'liMi,  and  will  be  avnilaluM  Ulisnring 
fur  a  u-uicpreheuBive  »}vivin  i>f  i<npply  whioh  is  bring  |ir«|iar«d  hi  leadinceo 
f..i  .t. 

Thf  ATdrfA   MtlrO/iiJil.tH  lur.  irir  P»>-^fr  .Vi./iyVl/.— Tllin  »U,,it  325 

iiiiln,  iucluden  llir  Kn-tl.  >ubiirl,<  l<>  the  n<irth  of  l.nnitou,  from 
Totb  nluim  on  the  nivl  1»  II arroir  on  th>'  wi^t,  aud  tho  glowing  maoufno. 
turh^  cli«tri, :«  iiloni;  llac  l!i\rr  I.C11.  it  niTim  ll.i'  nieji  within  v,l>ich  Uie 
exMaiiiivf  .N'yrth  MclropcililAn  t  loctiic  light  riiil«»y  \\m  irtseu'  iiricd  lliMugh 
by  intcrculii  frirmlly  to  tb<«e  of  \X\a  »rt.  The  iitovi*!  !!!-  snd  Reneiil 
,  MiisMrt  iiii. p-i iii  c  ti  l  "«Mne  a»in  the'''  joty  nf  tiuvliiui  f      a!ii3  tbi?  Mime 

L'l-.l^Tiil  |-xi]iry  wa,,  t-ol'-wfld. 

'Iht  i.<»M)a«Airc  JUkItw  Potter. — This  act  Uikes  in  tlia  whole  ul  l.aiiai- 
«hir«  wuth  of  the  Siver  KibUe  <nee|ii  Maaehatter,  SaUaid,  Bootle,  and 
SUid[|pott),  an  aiaa  of  ahont  ItOOO  eq.  odleh  ^  dhtiiek  nwy  api«ar 
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■ouMwIwtlHiiktwlkptiit  ptrt«f  It  k  ttttd«lllt«dlr««l7 
it  eampriaM  •  Iwga  nwiilicr  «f  cellliriM,  rn|i;iB««fo(;  wnrta,  eotton  lDilb^ 

nrH  n  Vftricty  of  oth«r  iuiluotnes.  n>e  hel  cuntaiiia  (uiweiis  to  l«y  tnicli 
riiiiirn  lhroUf;hnut  the  nreA,  atitl  Im  funi>i>)i  rULlriial  euttfy  iu  I'Ulk  t'> 
omlertukprs  authorised  UmMjtylj,  tlie  )>r»miiteT»  Kariiif;  trli«il  upiiU  the 
cb»f  nm*  <tl  (ooduetidn  at  hirge  ifcneniiini;  itAtumn  u  nuflitiiMii  Iu  aecutv 
holder*  of  electric  li^ihtin^  jn-miuoiul  unlcrv  .\»  riiKti  ccrrs  f»r  bulk  tupplv. 

1'lte  !'outh  n'llrt  Effclrir  Pmrcr  DlrlriMiiin.—  Thit  inrludn  lli*  wliole 
of  the  couDty  of  Glaoxirfput  and  ex(«>di<  intn  Monmouth  u  f>r  *:<  the  Hirer 
T'sV  fnf«5  iiicIis'liKe  Xsw  p  rP,  .in  urrn    f  »^*nit  1,060  ujuarc  luile*.  Tl»e 


lUrrj',  MerthjT,  I'l'Dtypriild, 


and  Neath,  and  the  diatrict  thua  compriaea  tha  great  cvUiwy,  abiniiiig,  nod 
>  of  SmUh  Wmmi  Tte  wVfMm  ei  dd* ««( 


tinilir  to  Hmm  «r  ilw  VmeiMn  Aet,  iritli  am  {miiortuit  diiTermee. 

The  H*>uih  Walea  Compaiij  were  powen  to  auj-pty  direct  t<»  antf 

person  for  ["iWlt  jmqxmeis  and  fnr  ligbtjng  nay  picinisr*  on  i.oine  i«rt  of 
whieli  the  jiower  u  utiliai^d,  prnridcd  ooilv  that  in  a  tucal  nrwi  whrrr  i\n 
electric  li^htin);  iiroviainnal  order  exUte,  the  cnnsent  of  the  authorised 
dikiHbulor  iu  Kueb  area  ia  fir>t  obtained.  J{  luch  ooDMDt  i*  vilbbcKt  the 
BMrd  of  Trade  m*y  diapcnue  nith  it.  if  ia  tk»  ii]iinion<(  tliMt  body  tli* 
MltlHlrianl  d!i>trifautiir  under  the  proTiaioniil  <rdv  artiot  wiUing  UM  in  a 
pecitiun  to  girc  the  rr.iuislfc  nj  iilv  I  i  tlt«  »v-,w>»r  UBir  upon  rejt40i3ai<1e 
icrroa  and  within  n  p  i»»  rul  I-  1 

All  tbtm  net*  rontjiin  a  sluling  sril,--  .,  l.ui.v  as  regards  price*  And 
dividctiJi,  hIhi  [M.wurs  ft)r  tin.'  r'jvi  -i  a;  r:  t].c'  .-r.ili»  et^ety  10  jeara  by 
the  Bottj-J  iji  Trtuic,  s  per  cent,  being  taken  aa  the  oonoal  maxiiuum 
diTidesd.  The  general  ckimi  loUov  fnUf  fItmAj  dw  mui,  d«- 
M«  rapply  practice ;  for  dilifli  ittmmn  th»aH  m  to  tb« 
Mtottonelnib 

(ft  !•  eomtatM.) 


ouunm  vniCBM  tbuboraih 
BzraBHiHTB  nr  bbloiuh. 


M.  (iuarini  ig  gtiil  carrying  out  mi:^:ellsneous  cxperimeDts 
bekw«ea  £iuss«Is  and  Malinea  (13^  oxUm),  uid  Maliaas  aad 
Aatvorp  (14  aihfl).   Ob  FBtouutr  8lh  ba 


the  cone  i»x)ally  to  the  top  of  tbo  air-wiro.  This  amingc- 
'  tnent  is  Rki3tchpfl  in  Fie.  1.    At  first  communication  w»5 
'  had.  M.  Guarijiiii  only  ie<'i-:viiip  at  lini->.el3  a  very  siiiiiU  part. 
:  of  the  elgcals  transmittrii  from  Miuino?,  while  commuci- 
I  catine  in  the  invtrji  d;rto:iiin  ]:o  rt  i  f  iv>  il  at  Malines  all  the 
'  signals  tranwinitti'tl  at  llni^sela.    An  anitlogoua  effect,  he  saja, 
•  hiiil  rilromly  bccu  obscrvtsi  last  year  in  Paris  when  leit- 
^phing  without  wires  between  tha  Eiflel  Tower  and  tlw 
.  PantbooD,  when  it  was  foond  thai  the  tower  acted  vttj 
I  well  M  »  tnusmitter  but  gave  no  results  as  a  receiver. 
I  He  ktMMM  this  to  the  presence  of  metallic  raassea  on 
the  monument — the  bron/e  statue  of  Leopold  1,  lA  Ot» 
top,  the  metal  balnatrado  round  the  platform,  thft  bttmiliter 
of  the  staircase  in  the  interior  of  the  eolnnui,  tlw  rtatnoB  at 
the  base,  fco.    Only  on  donUiog  tlw  lOBMeof  atoflfatoaliniigy 
at  If  atiiiaa  and  ea^kgriag  aa  extra  ianitthm  Bkodd  oaiheNr 
at  Brttwla  eonid  ha  obtam  irwpioaehabla  teawimiUBteii.  He 
alao  kmi  Ottt,  oUmt  tbiSfi  b^g  equal*  ihe  maximoai  eflieet 
wai  obtaineS    Oa  alr-iriiM  were  so  placed  that  the  rertloal 
plaae  oowneeting  them  or  ii^  prolongation  did  not  meet  the 
«>lainn  and  spire  to  which  the  wires  were  attached  (see 
I'"ig.  1).    Otiicr  uxpi  riincntH  show  tl:rit  tbo  .■^.on-^itiveni'Js  of 
a  coherer  for  a  pnrtiuular  wavt;'  iucrcMno.f  ou  diiniuihhing  the 
local  cnncnt  in  its  circuit  by  min;;  ftiJiiropriab;  resistances. 

I'  injtlly  he  iimcl.'  eiperimcnt^  to  dctormine  ihu  itnportanoe 
of  the  earth  ci  nncclioii.  Ah  might  lie  i-\p>'rtoii,  if  neither 
of  <h>-  ."taticiiiH  were  connected  to  earth,  or  if  the  reeeiving 
station  only  was  CimiiBcted  to  e;.rth,  no  j'ood  signals 
eould  bfl  tran.Hinitttd,  bat  ydih  the  ordinary  uanh  con- 
nection at  the  transmitting  .«tiiti<ju  h^  fuund  the  results 
better  witeu  the  receiving  wire  was  not  connected  to 
earth  than  when  it  wats.  M.  (iuarini  thinks  tlie  ex]>laaa- 
(ion  ot  tbia  ia  that  eartfaing  one  of  the  halla  of  (ha 
dw  potoBlU  of  tba  Ml  ooDneotea  to 


',7!  I 


m 


Kki.  3.— AiiTWRitiv 


itL.,t.s  bLtweea  the  Colonne  du  Coagi'i,  ut  IJrusael.'j,  :mil 
tbo  cathedral  of  St.  Bombaut,  Malines,  as  before,  hat  ou 
this  occasion  ho  took  tin-  littter  point  as  a  trtin^tuitttng 
station.  He  used  tht;  ^amu  apparatus  as  before,  biu  his  air 
wires  wore  different.  Sine*-  hia  last  experiment  storms  have 
broken  these,  and  he  now  profiled  by  this  circntuataooj  to 
nutke  exporiments  with  a  Uiffen m  type  of  Fiir  wire. 

At  the  transmitting-  station  MiiUut^i)  ho  usoi  the 
ordinary  air  wire  ^  ith  n  .siiii:le  calile,  but  at  the  receiving 
point  the  cylinder  of  oO  meiaUio  wires  of  tmm.  diameter 
which  formerly  constituted  tho  upper  part  of  the  air-wire  was 
rcplncod  by  a  cone  whose  apex  was  turned  towards  the  ground 
and  c  junected  to  earth  by  a  single  cablt.  Thaooae  wasformed 
hj  60  witn  O-lmm.  diameter.  Ihe  ma^  oaUe  leading  from 
iu  gtODDi  to  tbe  afex  {A  tha  eoda  aiteiiagd  right  tbioogb 


the  air'Wiro,  auJ  determines  ihe  position  of  :i  point  of 
^iiaximum  vibration  at  the  .'•ummit  of  tbt  trausmitting 
wire  — I  .,      tL(!  p.ir'.  iu  :  :.L:hi  of  tho  receiving  wire, 

whil.-,  on  the  otlier  li  ind,  by  ins.ilaiing  the  Coherer  one  forms 
11  tiiiLMinmu  viiiration  at  tin  point  of  tho  receiving  air-wiro 
wheru  tbo  tolitier  i^  iris<  rte  l.  lie  concludes  that  the  earth 
lifts  as  a  largo  eaj  jiiy  .i!id  not  as  a  conductor,  this  luf^'j 
capacity  hcin<^  n  ivuntuu'eoti?  Lo  the  tran^ttiitter,  bitt  harmful 

in  llm  Cii-ie  of  tl.s«  reiudvcr. 

On  February  12,  M.  Guarini  experimented  between  Malines 
and  Antwerp,  The  transmitting  station  at  Malines  was  at 
the  Cathediai  of  bt.  Kombaat,  aa  before,  and  at  Antwerp  the 
towerof  the  ebnroh  of  Notre  Dame  was  anploycJ.  The  same 
apparatuB  waa  aead  aa  in  the  previooa  azpniments.  Simple 
air-wiiea  vera  adopted,  wttboot  oapadtjr  ftt  their  nppacaada. 
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flfi.  2  BDd  8  ahoir  tbe  RfaMriMi  at  If aUace  md  Aatwtsp 
nqwitiivly.  In  tbe  httn  tan  Mrtun  iUfflaiiiltlM  wwe 
ammmtand,  tving  to  Um  men  «r  hit  mnuaiaal  alMveat 
flw  tow«r  oif  Noire  Duns.  VL  Onuun  wmSa  vp  m  iort  o( 

flaUny  rod,  composed  of  three  pieces  of  bamboo  oane,  jointed 
with  metal  rings,  and  fastened  this  securely  on  tbe  third 
gallery.  At  tho  extremity  of  this  rod  a  ring  of  7  wirsis  0  'J;iim. 
diiameter  was  fixed,  which  descended  in  as  nearly  a  vertical 
dlnetfaM  M  pomihto  to  tiw  Mgbt  of  the  roof,  U.,  nboat 


I)' 


FlO.4. 

40  inttrt-K  from  the  ground  (the  lliird  gallery  ia  IdC  mctri's 
above  tho  ground,  or  Hi,  metnos  above  sea  level).  1  roi:i  tbi.. 
point  the  nire  was  slanting  to  the  receiving  apparatus,  whkh 
me  placed  in  a  neighbouring  house.  Tho  cohem  vas  of  the 
Blondel  pattern,  and  ttie  earth-wire  was  foniMd  by  Ihcee 
BMUUifl  wivN  «oniM«t«d  to  n  atravt  lamp  poflt. 


n 


Fw.  5 


Fia.  6. 


Between  tLo  two  air-wires  were  the  proups  o(  houses  In 
Ualines  and  Antwerp,  mnw  \ili3ij:c:-  and  castles,  and  unda- 
latioDS  from  5  metres  to  BO  metres  in  height.  With  current 
from  2  to  2^  ampena  at  tbe  ttamMiHitiwg  matioa,  gaol  molts 

were  obtained. 

On  rcmo\'ing  llie  earth  conneoeiuti  from  tho  rccoivor, however, 
the  results  were  not  so  good  as  those  between  Brussels  and 
Malinos.  M.  Guarini  attributes  this  to  flia  absence  of  tho 
eapacitj  in  tbe  npper  part  of  th«  reaelTing  air-wite  In  tbe 


HaibiM.  Anlwerpb 

Kifl.  7. 


Amlber  inteeeetiag  abowfailon  is  worth  recording  TfiP 
oooiliater  at  HaUaoa  im  ranoreti  and  tbe  air-wire  conncttod 

u""*?  «•  Kcondary  of  tho  indsicti  im  Coll,  t/ie 

Olber  taniiaal  or  tbe  eeoondary  being  earthed.  With  these 
aenmabone  (Pig.  5)  12  aignale  iv«i«  traaiolttaS,  tbiae  ol 


which  vem  oleaitijr  fooiifed  at  Antwerp.  TblOi  If.  Qnadai 
poiotfl  onti  oonetitntcs  wiieleBB  telegraphy  in  aaaondanoe  iriib 
Edieon'aAaMliean  p  Uent  4BB.971of  U»l,irtHltbadiigMMM 
tbat  {he  neeiTing  appjuratoe  Imdnlod  a  aafaanr.  Un  anof' 
ing  the  earth  oonneotiom  feom  thacohaitr  (i^g.  6)  in  tUl  oaSB 
also  lignals  were  still  received. 

In  experiments  in  the  invento  din  clio!!,  from  Antwerp  to 
Malines,  communication  was,  in  gonoml,  lois  good.  M.  Guarini 
attribnto^  ihis  to  two  caupfis.  fir^jl,  a  violani  wind  which 
U«Uect«d  the  transmitting  air-wiro  at  An;«erp  to  such  an 
extent  that  paralleli.Hm  iHitwiieu  tliii  two  wires  wan  quite 
destroyed,  and,  secondly,  tl^e  enormous  metallic  mivsscs  about 
the  Antwerp  cathedral.  W'ltli  regard  to  tho  :ir.qt  cause, 
in  the  Malines-Aotwerp  experimeut^,  tlio  reliUiv*)  po.sitions  of 
tho  air- wire  were  w  in  Fig.  7,  that  is  to  say,  iho  rcoeiviut;  air- 
wiro  at  .\ntworp  was  entirely  inpliirled  hetwe-'n  tlin  two  planes 
norinal  to  thi:'  wiro  at  .Matiuts,  and  pissing  through  ita 
<:  xtremities ;  whilst  from  Antwerp  to  .MaUnes  the  planes 
normal  to  tho  Antwerp  wire  only  out  part  of  tho  filalines  wiqt 
(Fig.  6).  Signals  could  also  be  received  with  tbe  transmittee 
connection  of  Fig.  S.  In  this  case  it  was  an  advaatege  to 
addaoapacity  lU  tho  top  df  the  ali-wire. 


COfiR£;SPOND£NC£. 


Powi:r  t.oss  in  chokino  coils. 

lo  iHs  Kvnos.  ot  Tfue  rlkctmcum. 

Sib  :  In  connection  with  Mr.  Mordoy's  recent  Paper  oo 
"  Losses  in  Cables  "  it  in  mentioned  by  &Ir.  Mather  and  otheta 
that  the  calculation  of  the  loas  in  an  ironloas  choking  coil  can 
he  determined  by  CR.  I  thinic  this  statement  must  be 
accepted  vrith  caution.  If  tho  coil  be  wound  with  a  feidj 
small  win,  the  amonnt  of  the  loes  «ith  an  altamatiog  oonant 
vrill  be  not  wj  diffennk  firom  tiiat  on  &aet  emcaBt,  but  if 
tba  wuw  be,  say,  ^\in.  ov  man  hi  diaawter,  a  eouUer' 
aUa  diMwepancy  may  ndet  between  tba  laee  aieaaatadvltb  an 
alteniating  aumot  at  a  commaNial  tiaqoeD^  aocl  tbat 
oaleulatea  from  the  weiabmoe. 

In  January,  1899, 1  made  eome  tests,  the  results  of  which 
I  venture  to  think  ma^  be  interesting  in  this  connection. 
Aooil  was  taken  cnn.-istuii;  of  ulnjut  tiOli  turns  of  wiri'  O  lC^iii. 
diameter  wound  in  the  shape  ot  a  rect.aDf,'li:-  1  tin.  by  Ilin. 
It*  rcbistanco  was  about  0  ;l  ohm.  A  continuous  current  of 
10  ampwcs  was  pjSFod  •ibroiij;ii  the  Coil,  and  tho  watts 
measured  by  a  portable  Weston  wattmelor.  lu  versod  read- 
ings were  taken  and  Khnv.ed  :tU  watt.!;.  With  tlie  Hanio 
instruments  a  mta.^uremeut  was  made  on  [ilternatinR  current 
at  KX*  cycltts,  and  showed  1 1  watts  as  the  lo-i-i  for  10  amperes 
— an  increase  of  ;i7  per  cent.    Tho  power  factor  was  0'08o. 

In  or^tt  to  find  wl;ether  llio  error  Wiis  in  the  wattmeter 
or  not,  a  test  wui  madu  with  two  of  the  above  coila  placed 
one  opposing  the  other  to  increase  the  power  tactor.  The 
result  was  :— 

liOM  with  coDttauotM  covrent   62  wtlt«. 

UMo   idtamsUag  -to   00  <]•>. 

showing  still  an  InnrniBe  of  30  per  cent.,  the  power-factor 
being  0-068,  oraeai^  donbU  tbat  with  the  single  coil. 

Another  teat  wae  made  on  no  odd  bank  with  200  tome  of 
wife  0*07210.  dlauetar.  Tba  eaanlt  waa 

l.o«iiftt  7«m(»>t«a,cgatiimeiM«iinNnt.   Mwattiii 

l>ilu>        sltanttiiv  do.   e6  do, 

the  power*ftator  bebig  0<11. 

Avoihav  teat  on  a  tfalrd  eotl  eompoaed  of  win  OOItto. 
diameler,  aleo  gave  pncticallj  identloal  valnea  lor  the 
coathmooa  and  utematin^'  meaenranMnta. 

It  is  evident  from  these  figure  that  it  ia  not  safe  to  oalen- 
late  tbe  CIt  loss  from  the  measured  resistance,  except  in  the 
case  of  a  small  coodnctor  whore  the  eddy  currenta  are 
negligible.  In  the  case  also  of  transformers  with  very  thick 
conductors,!:  is  well-known  that  a  wattmeter  ij.:  :remcut 
of  iLr  C-ll  lifin  greatly  excoedd  that  calculated  frum  itio  rcsist- 
anoen  of  the  winding.  Especially  is  this  tho  case  if  tba 
transformer  have  a  large  magoetio  leakage. — Youra, 

London,  Feb.  27.  R.  C.  CLmKan, 
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LEGAL  INTELLIGENCE. 


City  of  London  Electric  Ligfatin<  Co.    Ooipontion  of  the 
0it7  of  London. 

L  i.T-  .Tii-'.jL-  liu'li)  ,  Vuu-'liuQ  WillUiDi,  iind  Stirling  on  rit.ky  li''*, 
iti  tlie  t..\.iift  . ./ Aci'f.j'.  :lelivcre-i  juclginent  in  thia  cAJie  eiu  ,li'fi.  hiimir^' 
sraKsal  *(!»iD<tt  a  ileduraliuu  nuul«  by  Ur.  Juxttce  Farwell  iu  U*l. 
tnM  Che  dMMe  Ughiiog  cimtni-t*  entMrad  into  between  the  dtitiiduil 
OarjMmUim  tad  the  pUintiSa'  pred«e«««on  in  title,  uid  of  vUdt  the 
pUintiflT  Lt)Uituui;  were  Mni^ntwa,  vrero  l/iiwling  up<iii  the  daftndanUL 
l>«rUculan  of  tlxKe  cnntrncla  bare  l<Mn  given  in  Tht  EUttrMan  fruni 
tii:ie  tn  luu'?.  Al  '-?u'  tijiift  tl^r'  rntt  ntrtfl  -STrrr  mnile  tt^niii  aMermeti  tkivl 
ut>Q;uj'"ci  n  uiit  iUM  *  if  thr'  'ity"f  1 III' -I'll  '.irro  nl  h.irehuUlerrf  in  i  hr 
BrufeU  Klccirkal  Kui^uiecnng  Co.,  who  woro  the  otlirr  j»*riie«  U>  two  ai 
the  coDtnicU.  The  conUmot*  «•»  for  Ji|^tiiiK  Um  Citfby  ^etrid^ 
TIte  City  hiul  )iern  lightad  iindir  tluM  cwilneli  aiiwnn,  but  in  UW 
tlefenduitu  rcinx li«tr<]  the  coniniL't^  and  the  plaintiff*  cnmmeDceil  Uit« 
actiitii,  Tlio  ([uentiun  whully  d«|j«nded  upon  tlif  coii*t ruction  of  the  City 
uf  l^tindnn  Sewcra  Acta,  1348  auil  1851.  The  Comniiwi'MMrK  of  S<'wcri< 
Aet  of  1848  in-ovidod  that,  "  NopmaD>bliDgacomniig»loiicr,  nr  a  meuibcr 
of  the  Ciiurt  of  Aldermen  or  of  tbe  Common  C'oumil  of  tlm  City  uf 
L"iid<m,  khall  Ix  directly  or  iodircctly  iittcr«atcd  nr  conoemed  in  any 
eoDlmet  which  ^liall  be  nia-le  "r  eutemi  into  by  or  on  lK>U»lf  uf  the  cr>itt- 
tniaai'inem  for  the  execution  of  ttuyw<  rkn  l  yt'ii«.i  ■  rlir*  "cl  or  autliorUed 
t»  be  flour  or  executed,  or  for  furriin  LU  l  i-i  ii- i  i-  l.i  i-iur.  or  for  kiiv 
i>Uit:r  matter  ur  tiuun  whaU>>jever,  upon  pain  that  eviry  such  cuolract  >dull 
lie  null  end  md  tka,i  the  pmoa  whov  iieli^  «'  eooMuiiidaiKi ,  or  a 
atepiber  of  t]ieaid  Oowt  of  AMetmea  ar «(  Uie  Canmen  OouDoil,  shall  be 
•II  interr'tcd  or  concerned  therein  cball  for  every  .lUt  li  offtMite  forfeit  aU'l 
]iay  the  aum  of  £100  to  any  jierwMi  wlm  aludl  aue  for  tlic  aame,  tu  1<v 
raeovtrod  iu  uiy  <^  the  auperior  t  'our!/>  by  iictiuu  of  debt  ur  on  the  cnie." 
The  mo  lor  the  defecdiinla  l>i)>|i('llaDtj<;  km  th«t  under  that  pi-oviniou 
the  two  otrntlMtl  iritlt  Uie  Bruab  Cainiiaoy  were  invalid  ab  inillv.  llie 
third  contract  wai  ulaNd Into  when  no  uiemlxr  of  liu^  < 'atiiiiiiaai»iien  <>f 
Sewers  ur  aldermcB  or  eemnon  eoundllnr  waa  a  njrmher  of  the  ion. 
ti'actine  uyn  li.  ntp  or  iMmjiany.  \mi.  at  aomc  time  »ul«'»ij"i'i  tly  iT-rtaln 
abarea  ^cri;  liikuu  ly  u:fiai  n!r^  i  ttvo  Corporation  in  113  j  hniitiff 
mmytoy,  to  whom  Ute  cantracta  had  bccD  tj»ii>.f«Tad,  and  tbo  aug- 
|iiitoaiiMUe»  tketeweeaatlwl  te  annul  tbeeeDtnelK  Ur.  totige 
Fenpell  MU  tint  tlie  Aot  et  1M8  oont«n{dat«l  tlMt  the  coounii- 
gjonera  would  eutei  into  oontrauta  of  two  f-wtH— (11  For  the  conntruclion 
of  worka  or  aujiply  of  inatcriala  in  tlio  City  which  would  become 
their  own  )>«>j«rty,  luid  whi<  h  he  c^ltnl  "  c»n>-truotion  contractn  "  ;  and 
(2)  for  the  aupply  of  wat«r  for  cicuwiiig  or  of  gaa  or  olhei'  illuminaiit 
for  lighting  the  (,'ity  by  conip«i>iea  or  perwoa  owuin^  waterwork*  or  gm- 
warfca  ur  Ihu  like  ;  lhat  thr  cnntracta  in  queation  ill  this  ca»o  fell  under  the 
aeeiMld  bea<l;tbat  aecn.  J3 to  42  dealt  with  coiiBtrurtivncoutrai  ta ; and  that 

nOtWithfil.iU'.lillt.:  th.^  i-f-irralily  ..f  ll,.-  I^ll-ij  oi  r-e.  .  -12  llmf  si-.ii,.[i 
applietl  I  J  t.iti-lriicilji.n  v:i.h1ni:-.!  Miily,  ,,uj.-l,t   Ui         rrrui  vv  1 1 1.  MM'.  M 

oi  ibe  coiitiuuii^  .\':X  uf  1851.    He  held  tluit  it  would  be  idle  to  enact 

(bet  •  eeeenlMitiMr  whie  wni  •  iheHhaidtrIn  any  oontmcting  ccminuiy 
«]MaIdliolheelig|iUetovoteentlieeeiitl«e(if  tbe  mere  »<  hie  being 
It  .sharrhiilder  rrndenod  it  im|«M9ible  that  Wf  CQObmct  CBVld  be  entered 
into,  and  if  ace.  42  of  the  1B4U  Art  wna  acehlgueo*^  then  the  dMie  leaaon- 

nbleoonitructioo  abmiM  l'«  i  wferm!. 

I/nxl  Justice  V.M  'jHAN  \'i  JL1,:  \MS  ii-livr-ri-.l  the  comidcrcd  judg- 
mvDl  of  the  Court  uf  Ajipeal,  aiul  eaid  : — 1  am  quite  unable  to  ooncur  in 
ibecaiitniGtion  put  upon  the  Act  of  IMS  hj  Mr.  Jotliee  FenraJI,  who 
•ppewetohaTo  held  tlut  aee.  42  tbat  net  dasit  only  witli  "oonatruc. 
lion  "  cfmtrnsu,  l^riv       all  olUrr  ^-niTtmct'*,  «urh  !m  Ik'Iitiuj;  coutrai^t«, 

uutsiili;   tlie   |.ruvi-iuu»  i.:    Inr   u-  • ,    v,  ilh    the  f-u!t   tl.'lt,  UOtwitllSlaud- 

the  profiaioD*  of  aec  42,  there  ia  uotbing  to  preTout  any  cuni' 
aUetlDan,  er  eeannon  oouncillor  from  having  tbr  l.trgeat 
In  any  oooCmel  with  the  cummiaaioDvn  that  in  not  a  eoD- 
■traction  contract.  Oe  the  contnijri  I  hold  thet  mm.  33  U>  42  uf 
ihe  act  deal  with  trtry  poarihle  oootntet  tJiet  tbe  RuaniiaaioDer* 
tiiQ  euttr  int  by  sirtoe  of  the  act,  and  t!i«t  the  pmviao  cxiiit«ijn-l 
ill  h«c.  "IL',  » lj,iit:v!:i-  ■.•1  ctl'-i  t,  i"  I.:  Lit  I ;:■  every  auch  contr»i;l 

All  coiit»cU  deaU  will,  in  t-rc.  35  of  tlie  act  are  alao  referred  to  aiul  dealt 
with  in  aee,  AS,  and  it  ia  almu<it  imFinaiUe  to  aeppeae  eodi  eoe^Mad 
leKtetaUen  ee  emtid  apply  the  atrinKunt  iirotUone  ot  Ihe  Utier  eectioB  to 
cooatrucliim  <H)iiitract«  oidy.  Xn  to  the  roranhtg  of  loc.  42,  the  ioiportent 
point  for  their  decision  WKa  wlivther  n  «>r]ii.r»tor  ur  aharcholder  af  an 
ini-fir|>onkt<d  i^mpaoy  ia  or  in  not  dimi  "ly  or  indirectly  ititvreatoil  in  any 
contrmct  entered  into  with  a  company.  It  waa  admitted  ou  iKihali  of 
piftiiitiffa  in  this  action  that  il<  a  irenrml  ruin  lie  i«  m,  lnleit!ited.  Itut, 
tuyond  what  I  regard  aa  the  main  t-.>nU'Htion  (that  only  cou«tructi<iu  cm- 
tracta  are  within  eec.  42),  (ilnintiir^  hare  ennU-Ddcd,  and  Mr.  .Iii«tiw 
Farwell  haa  held,  that  th<r  Ai  t  of  10  |i  .i;,|  i*rtjL-uliirly  63  i  f  that 
act,  (.rovca  that  uiidrr  tlic  »|.ri:inl  liv  -Uni  n  slfwting  the  Coinuiiiuiloiieni 
uf  ^ivH-eia  a  aiuuvhulilcr  ia  not  can»idercMl  aa  being  int  n-ytled  iu  a  contract 
uade  bgr  hit  eom|ienf,  tbeogh  he  nwl  ntfeiHy  ehare  in  any  profita  or 
leea  that  might  retult  tberefrom.  If  there  nere  wsrda  in  ibe  Act  of  1861 
involving  that  loih  Ijmoii,  ihc-n  eBci  t  must  be  (i'lvta  to  them,  but  no  mere 
conjeeluri!  l  awd  i>ii  prolialilr  ^iroiindu  Wx.iiJd  l)«  aulli.  tent  f  ir  the  pur|"3sc. 
Sec.  63  of  the  1R51  Aet  wow  obvi'>u»ly  iuteudr?  ?  1  r^tr  i,I  n'lll  further 
llic  di«»biliUea  of  c  ommiasi'inerB,  and  there  is  Ui  llLin-  1  ii  li  it.  -iiM  any 
rclaxalioD  of  iitt-  prDvni->mof  Uie  earlier  statute  waa  intended,  llul,  whil^^t 
providing  tliat  no  commiiiionir  being  >  eemtyor,  aoUdtor,  er  aaaat  of  a 
coopaity  with  whom  it  ia  mteaded  te  eoler  into  •  contrMt  ebellalter  vote, 
it  eiiplie*  Mtvcaltr  tbe  eame  anwieiau  to  «  ehiiahoMfr  of  th*  tampm. 
ltifoy]dheiiB«iilariodeed  Cwliile  ft  "  • 


prevented  from  aitting  or  voting,  a  ahareboUer  waa  perm!t(e<t  to  du 
both.  It  would  be  unneceaaary,  it  ia  urged,  to  prevent  hia  fn>m 
aitting  and  voting,  if  the  fact  of  hit  linl  Sin?  idiarea  would  of  itaelf 
avoid  the  contract.  Such  an  ai^iinnTil  lunen  .■.i^'ht  of  the  fact  tliat 
a  abaroholder-i-ommlaaiouer  might,  by  lakiiiz  part  in  and  votiog 
aa  to  the  expulieney  and  feUlV  af  a  contract  with  hia  company,  exerdee 
peHiapa  a  devtiive  Influenee  OB  the  entering  into  auch  rnntnurt  anil  yet 
tjLif.  when  ihi^  c'M3*ra^^t  was  hi^Md,  ha  nny  \oni\>-r  a  *Iwuc]tolder 

LT  .1L|_\  l..nt;pr  a     •^.^nl^^^  iiier,  iti  eil'ii-T  i-.f  \vhi?h  ai«eA  thi"  i'Oltlr.\rl  w^>uld 

be  uiuklfectcd  by  arc  42  of  tbe  1^48  Act.  Tbe  ooncluaion  1  arrive  at 
tliereforr,  ia  ttutt  a  aharehulder-oaminiadoDer,  ftlllMMMl  er  eemOB  eeun^ 
cilmaa  ia  iiitereetad  within  ibe  eec.  42,  and  that  tbe  enateBoe  ef  hit 
intereat  ia  lofficinnt  te  render  a  contract  with  hia  company  null  and  void. 
The  fact  that  expMe  |ii«fi*ii>ii  ban  been  made  by  i*arliameot  that  a 
mrijilier  of  an  ordinary  roontripal  .fiancil  thi\'.'.  not  tic  jTrcludcd,  by 
intereated  onir  aa  »  klmrehi  l.i' r  uf  un  ii:ijnrf>i.*:e  i  L'i:iii'iay,  from 
tailing  part  in  making  »  contmct  i>et»i:vu  Im  cuuip&uy  aud  tJie  cor- 
pMatiOB  of  which  he  ia  a  meDibcr  d»ta  but  empbaaiae  the  diattoeliiNl 
in  tbii  rtnect  bttween  ordinary  municipal  curporalioaa  and  the 
City  of  lioudon  Corporation,  aa  to  which  110  nimiUr  'iaciontarj- pay- 
vision  exieta,  or  apparently  ever  ban  cxi*t«d.  Tlii?  AiuI  j  An.ej  iiaui  Bruali 
iileclric  Lighting  C.>.  entered  into  contracl"  wish  tbe  CommiuiiaiiMra  ol 
Sewen  aa  to  the  llghtini;  of  the  cootml  diatrict  of  the  Ci|f  ef  lawdM  eo 
May  19, 1890,  and,  aa  to  the  woateni  diatrict,  on  P«b.  6kUBL  Aleaebof 
tlioae  ilatM  a  eouituou  councilman  wm  a  aharehoHer  in  tlie  omipauy.auil 


Xotwitbatindio;.'  thin,  on  .\n_-.  21.  IBiJl  th'c  Il-nsb  <?<imt«itiv  affected 
to  convey  llie  eMutrjct«  ti>  |i^iiiiit.'T  .  i:n|.5i;y,  biil  tliii  iimiu'ijluent 
co.uU  nut  render  valid  eoutracta  which  were  alre*lj.  null  ami  void. 
And  no*  with  KMpitd  le  (ha  eon  tract  aa  to  the  liKhtiiiK  of  the  eastern 
dlatriet,  whieh  S  dated  Hay  38,  I89(X  it  appears  that  the  l.aing, 
Wluu-ton,  and  lluau  OwKtrucf ii^is  Syndicate  (Ltd.),  one  of  tKi<  nitci  tin  • 
lortiea,  had  no  ahtreholikr  wli.if  |>o<iition  would  render  tbii  oontru  l  1  nil 
and  Toi<l ;  ami,  altliough  it  ajip  ira  that  the  lioard  of  Trails  miKht  hare 
reM'ked  the  pruviaioou  order  but  for  Ibe  aaauranoo  ol  thC  CoBimiaainnen 
of  Sewrre  tbat  the  ayndicale  would  be  financed  and  the  Contract  taken 
over  by  the  I'ioneer  City  of  I.,uudon  Company  and  the  City  of  Lmdeo 
('oii)|iany  rrapectivrly,  and  thi>t  both  tho»e  companies  were  dixalded  from 
CKtcrini; "vntti  any  vaSid  rnnlnict  with  the  Commiaaionen  of  Srwera,  yet,  on 
the  aari.iii[ i'l  11  vrhi.  I'.  I  ee  n  i  r^^aacni  tu  doubt,  that  the  contract  aa  to  tbe 
eaaluni  diatrict  waa  originattj  entered  into  in  good  faith,  1  em  fiad  no 
nNniNB  M  etthir  theAnk  el  ttW  er  that  ef  IBSl  entttling  aa  te  aet 
ttaii4n.  The CVwrtdedaredthet tbe 8ift two eontncte were invatid. hot 
did  not  interfere  with  the  third  ;  and,  un  tbe  ground  tliat  Cich  i>!irty  hid 
in  part  eucceeded  and  iu  part  failed,  no  ounta  were  given  in  cit!,ci  1  i^urt. 
Aa  aasb  perljr  had  bad  i^ubstaotial  aucrisaa,  the  CViurt  beid  that  there 
dMMld  he  no  eoeta  either  of  tbte  ap]«el  or  (f  tbe  bearing  in  the  Oont  bdeir. 


Attoniey-Oeneral    London  County  CooncU. 

'I'hii  ra«i!  came  before  the  (''  in i  'f  .\ri;ie^l.  .  iiniifiBed  of  Lorda  J«»».i-  »n 
i:i.,liy,  \  iiuglian  William*,  and  Kl.iuo:  ,  tl.i^  wcik  .nid  waa  an  app^.^;  fn  iu 
an  order  madu  by  Ur.  Jiutice  Ci./viia  llardy.  The  i|aaatiaa  involved  wita 
wheiiier  it  waa  within  lh»  pamm  ef  the  LaideB  Onanlif  CmeU  to (efce 
over  and  work  tito  eerelee  of  oninlbaaeB  iwmiiw  tram  the  trammya  toutb 
of  the  'lliamoa  ovnr  llbu.'kfriani,  Waterloo,  and  Weatniinater  Urid««.  Tlie 
actii-Q  waa  by  the  AttorDey-Qeueral  un  tbe  i>.'laLion  of  a  Ui^ge  number  of 
omnibus  prop  let-i-ii  <•(  i.'tvt.n,  wh->  •'.in*c«>ir.-1  in  Xh-it  0™rt  lielow  iu 
obtaining  a il'M'lur-it'iiTi  Ml  1:  it  '.v.i-i  ln'j  the  j<jwer«  nf  ih-i  Council  to 
carry  on  the  buaineaa  oi  oniun^ii'i  ^i7u}iii  txiiunt  ^n  conos^iuon  with  their 
tramen^a,  or  (o  apply  the  cuiinty  fuul  fur  the  purpi:4e  of  maintaiaingend 
woritfasK  omalhoaaa.  and  defendants  were  ordered  to  pay  the  eoate, 

Mr.  IHI,I>ANE,  K.C,  said  I'l"  Ct^unii!  wni  !i<?t  claiming  to  run  omiii- 
buaCM  generally,  but  only  to  r»  I  tin  i  n  pu  t.  f  the  undertaking  uf  the 
bunn»>  which  they  took  over  iu  IbOB  from  the  L,andi]n  Tmmwiqra 
The  Iramwaynrau  to  BUckfriiirs  and  Weatniinater  liridve  ladta  WftMllue 
atatioa,  aiul  the  company  bad  atarted  umnibuaea  froot  BtacUriais  to 
fWringdee,  from  Waterloo  to  tbe  Strand  and  from  Weatmiuiter  Bridgo 
te  Iwdpr-iaiiare.  Tbe  County  C<>uiicil  when  tfaey  took  over  tlie  truni- 
•,vftyi  il«o  puruinei^d  the  omniljuiea  and  afterwaT'ls  f5lpnde<l  the  journey 
f:ij:ii  Wc  trniuster  aloti^'  tlie  .Mi  md  and  over  \\  *;eil  i.i  Krtd){e  ao  aa  to 
provide  a  atrcam  of  omimiUKs  from  the  eouih  aide  of  Westminatuc 
MdgB  tn  WaUrloo  Stittiun  and  heck.  There  waa  a  large  pre6fe 
finoaa  Um  working  of  tlie  tramways,  and  there  waa  no  evideooe  tbat  the 
County  Council  weii'  doing  aiiythiuK  which  involred  any  ri>k  <if  u  charge 
falling-  upon  tbe  ralc|<>yeni.  ISen  aanuming  tliat  the  running  •>!  tlie 
uraii;'M!<e*  he  ihr>  <•  ranly  <'>u"eil  w.ii  ii//n»  rirts,  the  Attoriiey  Oeiieral 
ei  ul  1  :i  I  .11..  1  It-  '  were  not  Blln  ted,  interfere  at  the  iiiitaneeof  rieel 
camera,  t  oui.m  .  lui  thei'  contended  tlial  the  Council  must  be  tr«ted  ei 
beiitt  in  the  ptiaitiou  of  11  muineiiial  corporation,  and,  theref<irv,  not 
rtttlieied  bo  tb.n  for  wbidi  it  hid  expreaa  statutory  authority. 

Mr.  MACXAOIITEX  i  l  U.  , t  t1;,i>  n  >  i.;r  lut.l  licen  uhown  fjr 
reversing  the  judgment  f  t hi  1  ,iitl,i  r  v.  .\;:  -.ii  i I  til' County  Council 
were  eotiticd  to  take  over  were  the  tramways.  They  were  in  the  poaitioo, 
not  of  an  old  muoiciiial  corporalwn,  but  of  aoordinaiyeerporation  cmrted 
by  atatutr,  and  could  only  do  what  Parlhunent  had  pemitled  tliem  to  du. 
They  liail  no  fund  cx<  e]it  the  rates  out  of  which  lliey  could  run  the  omoi- 
l«i*e«,  and  he  submitteil  that  the  caie  was  clearly  one  in  »bi.-h  the 
Altiirn' .  <  ;iTeT»|  wirn  enlitltd  to  int  1  f-'M  pnrticularly  aa  the  reUtora 
were  1  »-r|.«v  ;<  if  the  Citv  of  l.oml  n. 

L-j.-d  JL.>riCK  ItltiUV  in  hi«  juilsu.uiit  wid  the  i-aie  r.ii.ed  the 
quentiimof  the  power  of  the  Loudon  County  Cuuocil  to  act  a>  omniliua 
proprieum,  net  in  geofralibBt  in  reapeei  to  a'particular  line  of  omuibusea 
which  in  mat  lart  waa  uaed  by  the  London  Tramway*  Co.,  wbo 
me  their  |««1eeciMmte  title  of  the  iremei^  The  Loadiw  l^myn 
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Oo.  wfa«o  they  wanUd  to  ran  aauribaM*  M  iMdm  to  Uwir  irein«r«}'ii  got 
power  to  noMad  th«ir  momonimluBi  of  asMXCktioii  for  thnt  purpiau  : 
out  tho  Mt  which  authorii^l  the  Cnvorll  to  take  '>ror  tlw  tramvaya 
dM  not  empower  tbem  t'  ■  tak.'  iver \hn  oruuibiMca  tlm,  therefore  th«  nppi  *! 
bilcd. 

Lord  Juitioet  Vaugliau  WilluujH  and  Stirling  gavo  judgmeot  to  tlt« 
■msflActjaBdtbaMlical  wat  <lMtuisu«d  with  cotta. 

An  tnfuiMtiaa  imt  tbartupon  graatcd,  but  iu  <>p«nrtioB  «M  «Mpaode<l 
on  Ur.HALDANE  itatSog  tfakt  lie  wosid  fatHBtl*  «rUU&  A  Booth 
viMther  th«  Oouocil  inttMM  t*  »fp«d  M  thu  BinM  «(  Upb  More 

mikiig  fwrttmr  pemn. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

AFPOIKTM£NZS  VACANT  AND  FILLBD. 

Manche(t«r  Tramwayi  eominilUe  invite  aptilieatioDS  for  the 
fO«itiu:i  of  L-li'cln:;i!  fngineer,  to  take  charge  n!  Uiy  i-lectriai!  ami 
iiifi  h.'Kiiivil  work  in  ctiunci-lum  with  tho  duparlun-n' ,  .in  1  alio  an 
enifincfr  to  take  clukr;^!-  of  tlio  jiemLincnt  wuy  wrsrk.  I'.irtiruUri 
may  he  ulitAiimi  fri  tu  tta'  f.;fncml  iii  inat^i-r  (Mr.  J.  M.  Mi Mir.jy  l, 
Town  iiiUi,  .M&uchiiler,  and  ttiipUcatiim-  (mliire.iie*!  tu  chairnun) 
inait  be  in  by  March  9.   See  oavcrliMJii'  iit 

Weat  Bromwich  Corporation  require  an  no'UQtint-derk  tor  their 
electricity  department  Applicationa  to  t  :>wn  .rlvrk  (Mr.  Alfr«<i  Cad- 
dick),  Town  Hall,  We»t  Bromwioh,  hr  March  13.   See advertiaement. 

The  Council  of  tlie  Irutitulion  of  Electrical  Rng^ineera  rcijuirean 
accoontant^deck.  An  advertiaement  givea  fortherparticalaraj  and 
MwiliiialiHM  imat  be  sent  to  the  seontarr  (U*^  W.  0>  )l«tfUlao), 
A,  VkMiMttMt,  Landon,  S.\V.,  by  Mww  A. 

MoneHMlw  Diatrict  Couneit  iiifito  ifpliMfloBi  Ibr  tkt  poiitwn  of 
TtMmk  abetriwl  eoiineer.  Aa  aivntiMBnt  Motaiu  idditiaaal 
faBwmriWffl,  »d  smtMatiMimiul  tetnt  in  to(hi»6lerk<Mr.  Wm 
TillyX  B«  lUkMiiHiB»«tiwt|  MpwMmlte,  by  wjoo,  Hsndt  Ik 

LambetJi  (London)  Borough  Council  require  the  aen'ioesof  a  chief 
tni^neer  for  their  hatha  and  waabhoose'),  Kennington-road,  S.E. 
All  ni}  VL  rtitcoMBt  "—t"'"-  Mim*  fiuUwr  p«rtic<ti>ni,  •ad  afipUcBttuiis 
Biu^t  )u  tent  ia  to  Mr.  H.  J.  SniU^  torn  «Mt,  If  It  boob  of 
March  20. 

A  motor  in«p««tor  i«  wanted  by  the  Bradford  Corporation. 
Application.-'  to ctiT^elcetneal  engineer ( Mr. R.  A.  Cbatlock,  M.I.Ii.K.), 
Town  Hall,  Biadlord.  See  adverti««m«at. 

An  aaaisUat  eugiBMr  b  Mqnirad  bj  the  Qondiaiu  ot  Sb  Mary, 
Islington,  London,  Car  tinir  mw  iaJinnwr  at  Vfipa  Uollpinqr.  See 
adrertiaement. 

The  British  KU-ctris  Tniclinn  Cn.  ajo  prepared  to  admit  a  liinited 
nnii'Jicr  of  qualituHi  Kludenta  as  pupUs.   S«f  advertitenient. 

Linoolii  CL>r(K>ratir)n  require  an  engineer  and  manager  for  theii 
electriciqr  w-irk.".  Appti:ition»  to  dep«ty  town  clerk,  6  and  C,  Bank- 
ttntt,  Lineolti,  by  March  11. 

Maniihwter  Electricity  committve  rMoin  a  ahilk  Mtgincar.  An* 
|liarticmt»afadmu^Uarcb4. 


Mr.  Ki-giimlJ  Dciwne,  aeooiid  enaineer  iii-rhnrx;>^  at  Livfrponl, 
hii."  1k-cii  upi'iiinltd  borough  electrical  engiriKcr  .it  .Suuthpfrt  .it  n 
comnu  ncinn  sjiljiy  of  £3M*  perannnni. 

Mr.  W,  a.  K  )«8,  (Mnintant  eD){incer  at  HmmpatfaJ,  haj  h&eu 
app  .^intcii  rc.'hieiu  eloctricil  engineer  at  the  U'  l^^-ite  electricity  work*. 

Mr.  E.  Kowlcy  Uill,  uaittant  tngincHtt  U>  the  Bromley  (iCent) 
Elaetro  Light  and  Power  Co.  (Ltd.),  has  been  appoiatod  WglMiraad 
■UUgar  aftbe  Harrow  ElecUic  Light  Co.  (Ltd.> 


AMankat. — An  Inqniry  waa  held  Uft  w«ek  into  the  apiiiHeation 
of  the  Council  to  borrow  moneys  for  the  erection  of  electricity  works. 
The  application  was  supported  br  the  chairman  of  the  (Council 
(Mr.  J.  May)  and  the  clerk  (Mr.  W.  E.  Foster),  and  there  were  also 
Dreaent  Mr.  lies,  representing  Messrs.  Thomas  Parker  (Ltd.),  who 
nave  entered  into  a  conditiocfti  coninict  fnr  ihc  croetion  and  equip- 
ment of  the  works,  and  Mr.  Bi-u-.tun.  oa  b.jhiUi  ui  the  Callcnder 
Company,  rontractom  for  tin-  i^ahk-.'*.    Tln-ri.-  w.vi  no  .L>pposiuon. 

Bedford. — ]''r:ini  March  .11  itie  clmr^e  fur  lOi-ctric  current  for 
ItKlitiBk'  "  ill  ''0  P'^r  unit,  Itm  a  discmmt  ot  A  l.  unit  for 
prriin])t  [.nymtnt. 

Berwick.  —  K  lriuiTnisf^ti'^  Elcctricitr  Corpar.itK'n  arc  nei^otiating 
with  the  HirtiTiur  t  'liiniiiis-iuiii-rj  for  a  rule  Wiv  n  ^^tncniling  station. 

Bimia^ham.  Tlin  njcuiisirucliou  of  ihu  I5ri«tol-road  tramways 
louie  on  the  uverlu  iil  t.-nltey  system  ii  u)iproachiug  completion. 
The  power  sution  is  welt  advanced  ;  35  cars  are  on  order  and  it  i» 
aMiaipalad  that  ihtj  will  be  delivered  early  tliis  moBtk  Tha  loute 
Kill  M  apanad  far  talile  about  the  end  of  Hareh. 

Bndlntd.— The  Bra<lfard  Olimver  of  FeU  SS  oontaina  on  account 
af  an  iiU|wetion  mode  of  the  Nalioml  Company'^  new  premises  in 
TMotHtaaal)  Bkadlwl,  at  tba  iantatioa  af  If  r.  IL  &  SatoUBt^  tii* 


district  manager  of  t&a  OBBiipaN.  Ifbit  of  fha  mauiban  of  eooudl 

of  (he  Bradford  CbamW  cf  Commerce,  iocluding  the  Mayor  of 
Uradfor>I  and  many  influential  citi/en*,  were  includeid  in  the  depula 
tion.  The  Union-atrect  exchange  deals  with  over  i,0O0  subscribers 
and  the  number  of  dnily  calls  is  ahaut  40,000. 

^idgwater. — The  Local  Oovemment  Board  have  intimated  that 
nnlesK  the  council  pass  a  resolntinn  renewinj;  their  application  for  a 
loan  of  £2t'<,<)00  for  electric  lighting,  the  B>aid  will  regard  the 
uriginai  application  as  withdrawn. 

Oaatarbory.— The  receipts  of  the  ElectridtT  da{wHia«at  for  tha 
December  a uorter  were  £1,347.  Us.  lid.,  andtt»aK|MM«^ia«latfBK 

interest  ana  sinking  fund,  /l,07e.  89.  Td. 

Carnarvon. — An  inquiry  was  held  on  Tuesday  by  Mr.  A.  P. 
Trotter  into  the  application  ui  Sfr.  T,.  J.  Peteraon  for  a  provisional 
electric  lighting  order.  For  the  njiplicant,  Mr.  W.  L.  Williams  said 
the  present  system  of  gas  lighting-  win  gi:ncrilly  considered  unsatis- 
factory. Mr.  Peteison  oncinally  proposr  i  io  oonatruct  it  li^ht 
(«}«etiic)  railway  to  DiruM  Dinllr,  ocd  tt  the  negotiations  for  the 
Aci  iiiiition  of  Ian  1  w'.nj  Kueccxsfal  be  would  carry  out  tliat  portion 
of  the  scheme.  Cariii;r.ott  Corporation  wished  to  treat  the  two 
sabanaa  aa  one.  The  CorpontioB,  bowewr,  Uua  atatcd  that  thaif 
intandad  to  apply  for  a  ligQt  imilwaj  oideri  and,  th«Nfora,he  main- 
taincd  that  the  Corporauon  were  not  acting  bona-lide  in  the  matter. 
If  the  Corporation  were  prepared,  within  three  months  of  the  approval 
of  the  order,  to  buy  it  on  such  terms  as  mtght  be  fixed  by  the  Board  of 
Trade,  hin  client  agreed  they  should  have  the  order  on  condition  that 
the  (Xirpnration  kept  faith  with  tli«  n-:itsi<le  diitiict,  aod  if  tboy  dul 
not  cariy  nut  the  ichenie  witliin  11  ct-ti:iiii  period,  tliien  lb>  Fttanw 
asVptl  that  hv  shcuM  Iw  entitle!  tu  iMvy  il  out 

Chislehurst  Trials  of  Electric  Caia.— Messrs.  .Shippey  Bro#. 
wrilu  iu  rtjfeiewcp  t.i  the  report  af  the  judges  of  these  truils,  which 
appeared  in  our  l.i^t  i^uc  ipivre  GV>')'),  that  with  regard  to  the  "Still  " 
cfcctromobilo  car  enierud  by  th.-in,  14  British  amenta  of  the  Canadian 
Electria  Vaiyda  do.,  "  a«  it  «a«  fooad  mgiimiiM  to  ftniib  tba 
special  ear  that  naa  being  pnpiu^d  in  tfm«  foe  the  triala,  it  wn 
decided  at  tba laal  moouBt  t  i  l  uti^r  the  Nol  12  ear  'Oxford'  trpe, 
specially  boilt  to  CORT  four  ptM  ^  •liH,  uxA  this  was  the  only  car  which 
carried  four  pvr»ons  daily  throughout  the  ttiat",  ;inil  t1ii«  with  a  «ct 
of  batteries  already  u«ed  t*i  propel  the  car  fur  uvcr  1.0.H)mile«  in 
and  around  London,"  Mmur!!.  .''Viippey  L'Utc  that  the  car  since 
these  trials  has  run  another  l.OOii  iiuIi-a,  ami,  with  n  new  set  of  tyre', 
will,  Mr  i^tiU  considers,  be  good  for  iUii>tU«r  «,0W  to  8,000  miles. 
Messrs.  S'lipji^y  conclude  : — 

\Vu  qiiiu  agi««  with  the  ju'lges  itutuuita  uMd  per  ton ■  mile  W  net  to 
fair  a  ljuia  of  comparison  as  unilx  per  car-oiOe,  and  it  occur)  to  us  that 
this  iilei  might  be  carried  atill  fuK)ier,  and  tlut  the  proper  ouoapariton 
■bould  be  unin  per  load  mili-  trr  in  t««ta  of  the  ('hn!ehtir»t  class  per 
paMeoi^r  uiile.  i>a  thi?  l  u-i.  thr  unit*  luad  bv  the  lanlin^  .  !•«  would  ho 
ai  follow!  :—3*y  for  Wcdnewtar'a  ttat!  Car  Sa.  1  took  H9,  No.  II, 
0617 ,  Xu.  U,  (fUS ;  Mew  13^  9^978 ;  wbarow  «•  lluuidn'a  run  car  New  1 
took  102 :  No.  11,  0-Ml ;  No  18.  eoly  0-077 1  aod  Ka.  i3»  1-241.  Tbn 
tha iMaiiawncoot  wataoooMMaad  for, mf.  Udm'  votk  tt  lOmilm ytr 
dv  wald  gifa  wbMbIa  data  aa  to  tba  aflMaasj  of  a^r  partliMhr  qaliiD. 

Qttyitf&ndML—  At  yesterday's  meeting  oC  the  Court  of  Common 
Oacmcu  the  Stneta  committee  reported  that  they  had  decided  to 
lodgi  pijlition*  againiit  the  following  hills  in  Parliament  : — City  and 
N'orlh-East  StibiiHian  Electric  Uailwiv,  Central  Loudon  U^ilway, 
Piccadilly  and  City  lUilway,  on  I  City  and  Brixt  >ii  Kiilway 
extension  of  time). 

I'lusCJiiarinfr  f,"r>:"tf  ani  SlPJti  1  Klf-tricity  S  ipply  (.'u.-potaUon  hat 
{;iv..'ii  iiulu:e  uf  int^jutitHi  tu  ■>i:-.'ii  iiU  thi;  pnu:i[i;il  »lrce(s  in  tha 
eastern  nortiou  al  tkc  Cay  lur  iin  purpoat  ol  laying  cables,  4ii. 

The  I'olioo  committee  have  entared  inVt  a  aonlMiCt  with  tht 
Kalional  Telephone  Co.  to  place  the  City  pullc«  StatioDU  oa  the 
company's  tervui'. 

Covamtry. — Tlic  nu^iiiuu  of  ele<;iric  lij^iitiugeiliaision*  wa»  again 
under  diaciii-^ion  by  the  City  Council  on  Tuu«day,  when  the  itportof 
the  Electric  Light  eommittoe,  recommending  a  farther  eipenditura 
of  £:23,SOO,  was  adopted. 

At  a  special  meeting  of  tho  Sloetric  Lighting  emnmittaa  oa 
WednMday  a  communication  was  read  from  Mr.  (lilbert  S.  Ram, 
engioaer  and  manager  of  the  electricity  workF,  resigning  his  poaitioa 
ouDs«|uent  tipon  hi.i  having  accepted  an  afpointniMit  in  uindon> 
Mr.  Iliiw's  resignation  was  accepted  with  iagfit^  aid  fha  aooniiltatt 
deei'led  to  ndvertise  for  a  successor. 

Croydon.  At  the  meeting  of  the  Electricity  coniiaitt«6  l  iu  w.  ck 
thii  bLir.:.ii;,-h  tl.'..-trir.-0  enpir-eer  (Mr.  MiiinhsUi  r*pnrt?d  liiat  liie 
o.trtt  liit;b-7irrn.-urc  imln  t  1  I'pper  Norwou'l.  Ui'i  lu  fu.j  autumn  of 
18!>a,  8i)ceiiied  lo  work  at  a  pressure  of  .VKh»  vult^  uotwithstanding 
its  having  mcceofully  withstood  this  t*»t  at  the  work^  did  nol  now, 
04  laid,  uieet  the  reqniremenU  of  the  specificatian,  the  failure  not 
being  due  to  deterioration  but  to  tho  iMt  that  anah  a  long  length  o( 
cable  required  luger  margins  of  {Binlation  to  withitand  the  cnrrmt 
aenetatM  by  thau  naekmc*  than  the  makers  bod  given  it.  lit 
lurUKr  reported  tbatba  luul  been  in  comiirinication  with  the  con- 
Icaaton  with  lagtid  to  tho  vHn,  anl  that  tha  eontractoc*  had 
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expreued  tLeir  n  illingneM  to  lay  «  ii«w  cable,  iu  au.Mrl*ncc  with 
the  Bpeci&cation,  frani  the  Central  Station  U>  (.'(iper  NorwotKl,  via 
Thornton  Ifpatb,  free  of  cost,  the  Coqinralimi  f  i  r  iv  for  'lir  r\L-a>Ti- 
tion  only,  thu  .11  cable  bcinj^  left  in  the  gi  n  i,  i  ln-  i  i  ••.n  -A  :  ai  tlio 
Corporation.  Tiie  cotiimittec  reiromnicndeii  that  this  otivr  l>D 
aocv'ptetl,  and  that  the  corporate  b«u1  be  allised  to  a  contract 
embodying  thi«  arranRcmcnt,  and  the  Corporation  have  adopted  this 
propofftl. 

Cattiac  Totophone  Wins.— At  the  strailard  (I^<i'x)  Police 
OrartiNi  r«b.n  Mm  Nokn  wm  ebatpd  wMk  maUciott^ly  cutting 
tal«)ibena  wins  ItdongiBg  to  tbe  }TatioguT«lephon«  Co.  at  Barking 
on  Jan.  17.  Mr.  Arthur  Newton,  for  the  company,  said  that  during 
the  last  12  months  £90  worth  of  wire  bad  been  cut  in  the  Barking 
district,  and  ai  defendant  had  Wn  in  the  CDmpany'i*  service  he  I'-^i^t 
have  knowu  the  consetjucnces  of  the  act  alleged  agiunst  him.  '  if 
defendant  rwerv^'l  bii  defence,  and  was  coiiiinitt«i  for  trial,  hftil 
being  allowed. 

Electric  Traction  iu  Spain.— The  National  Tramwaya  Co.  has 
been  granted  a '  III;.  I  V i  ll  for  an  electric  tramway  in  the  province 
of  Barcelon.t  trom  .'ii»*ptc  to  Cnaa  Qomca  and  a  brancli  lino  to 
La  Bonanovo. 

Eresham. — A  rcpoii.  h«a  been  pre*ent«d  by  the  Go*  committee 
on  the  result"  of  the  inquiries  made  in  regard  to  electric  lighting  in 
other  town*,  but  the  Cuuuail  were  recommended  not  to  undcrtolve 
•laetlie  U^ig  at  pment;  Ut.  Q.  Kw,  hwwerer,  has  iodaecd  the 
CMuato  nbrtiM  Bitter  to  <laHi«lPiirpaee«  cenimittM  for 
AvQiar  omaidention,  oa  tbe  fgamA  OuA  a  eompaar  ean  eadlr  Im 
IbuBd  wbo  will  cany  ant  Uiavwk. 

SzhiMtioiu.— ThalteAnariieaii  EiliildtiaAtaU  held  at  Buffalo, 
V.Y.,  from  May  I,  i«  to  luve  a  tow«r  for  electric  display  oud  obter- 
vation  ST.'tft  high.  On  the  base  of  thi^  there  will  be  a  eeNadtt, 
70fl.  high,  of  coloured  electric  lights.  Kleclric  moLivo-power  will  b« 
ntiliaed  throuQhout  the  exteni^ive  r.inge  of  buildings,  current  bi^DR 
generated  at  Niagara.  It  is  stated  that  a  i|ii.irt«r  of  a  millioo  eicstne 
lonipiS  will  be  scattered  throughout  the  t^ichibilion  ground s. 

Official  intimation  ha»  been  given  that  His  MaJ«'«tv  will  bo 
unable,  owinj:  to  SUite  mourning,  to  fuUll  hii  cnKag-  Tin  fit  r..  .-|  n 
the  tllasgow  lutetTialional  Exhibition  in  May.    Tli'  -.viU  I  r 

performed  liy  the  Duchess  of  Fife.  GI«<:<>w  is  Iic^.kIuI,  huncvcr, 
that  il:   K:ii^  »  decision  may  be  all  •!  1, 

For  the  Front. — Mr.  E.  Vcrri n  1  .anmik  .Sr.  iw,  -  in  .if  Rev.  John 
.Sliiin,  ri  ttor  of  Southhill,  of  Xh^:  i  Iv  i  . -.tli  ( 't;.  inti  'i  electricity 
work>,  Hvarl»  fr,r  South  Africa  iu  a  lew  days  u"  a  juciiitier  of  the 
c<">r]ii<  ij:  ill  ,.1  I'  ,  ir.eers. 

QillittghAm.  The  C<iuncil  decided  Lt^t  week  to  purchase  to  much 
of  Uie  uiideitaJii^gof  tlM  CaiwUian.  Rocbeater,  and  Diitiict  Elaetrie 
lighting  Oob  aa  liei  witUn  Iba  Gillioghani  dMriot 

L«odg. — The  Lighting  cotiimittee  decided  on  \Vedrii."<i ay  t.  imr- 
cboiK;  pUut  for  electric  lighting  rxtensionn,  at  an  e.itiniat«.'d  coal 

Leicester.— Mr.  E.  Maaville  {Mean.  Kincoid,  Waller  and  Mon- 
villej  has  b«eii  apivoiated  eamiiltiBg  elaeiHa  tiamwaj  co^ncer  to 

the  CorporatioiL 

Light  BaUways.  The  Hoard  of ^  h  ive,  afun  modification, 
COlifinnv<!       Orrnskirk  and  SouthfK  r:  Uailwayn  Ordtr,  l»ill, 

and  thf  W. -  tH  irtlcpcjol  Light  Kmlwuvf,  i  1  i  jv.  i.i  .n.  &c.)Ordi-r.  1901. 

The  ''ight  i<adway  CummisMuucrs  heid  <iu  in<juiry  lajit  week  at 
Stoke-on-Trent  into  the  applicHtiou  of  the  Tottcric*  Electric  Tractinn 
Co.  for  an  order  autbori.HDg  vatiou.s  extensions  of  their  light  (clecuic; 
railways.  Mr.  .Sydney  Morse  bri>-lly  sketched  the  hietanr  of  tnun- 
way  and  light  railway  construction  in  tbe  PoUeriea,  ana  laid  that 
the  real  objection  raised  by  the  Stoke  Corporation  wo.t  as  to  the 
power  of  parclla^^u.  The  .Vorlh  .Staft"ord«hirc  Railway  Cu.  alto 
objected  to  the  lines  from  Stoke  to  Xewr;Hflo.  tlirmi,;-!  H  irtshill, 
and  from  Trent  Vale  to  Newcastle  ;  but  h  ■  u  ^n  iltii  thn-.  tin-  line* 
would  not  romp^f*  with  the  railway.  The  Commi-F: nui  -i  iicided 
that  the  ';.]  (  -i:tin[i  f  t!  .-  \.  rlh  StaObrdahirc  CVitu;  ir.y  n ;«  not 
sufficient  to  J utiily  ihem  in  witlidrawtng  the  cu&c  from  the  consi- 
datation  of  the  Itonrd  of  Trade.  With  regard  to  the  period  of  pnr- 
chase,  they  thought  Stoke  should  be  ptit  on  the  same  footing  •«  the 

otherbunin,'.!!'.  •:>.-  ,  .'51  vi  ir^. 

Liverpool  Tramway  Accident.— Iu  our  last  is«ae  wc  gave  the 
verdict  of  tht  jn.y  in  the  ini|uest  on  the  bodies  of  Tliomas  Ilankev 
»nd  David  Siiiglciou,  killed  by  the  electric  cable  accident  at  Liverpool 
on  l'"eo.  4. 

At  the  oilJuumeH  inquett  en  Thuradar  last,  the  Coaosn  aanounoed 

til  l!,  ii  11  1 !  n  ■  iTrtl  »  letter  SMtiag  th-il  ttio  writer  saw  iuimeiliiitely  iift^r 
til"  ^    1 1-  TU  X  :iiinil-rr  of  !>ni)i«n  in'!uUt'>rs  lying  at       eiiJ  of  Petubruke 
uti-eet.    If  that  was  »i\  and  the  ineuUt(.v)'i  Kura  proved  to  be  im|wr(«ct, 
thatVunlil  Q|ien  up  a  new  pbow  of  the  iuquiry— «■  tewhellNT  ancirebiiid 
'*eefl  eMtcli«d  with  rvgitrd  in  tlie  iii«iiljkt<>r«. 

Mr.  Mattinxis  :for  the  Nati'ioai  Telephone  Oo.iatated  tlint  lii  inf  rn;  i 
tioa  WM  thnt  lbcr<-  was  no  t;i'<>uii<l  fortayini;  theinmtletorx  v>rr«  u  .]  cruxu 
Uvt  of  loooy  hundradi  o(  iuaulaUa*,  an  (kVI  «m  «r  two  a>i^t  have  U«a 
Imhus  hat  hie  btotnatiim  «M  that  there  iiaa  net  oiuh 


Mr.  Kkmiei.d,  i  ccalled,  kUIcA  that  tin-  in»uhil-jr«  conn«cte«l  with  the 
(•"le  in  rembrnke  place  were  intact  on  the  ni»minj;  after  the  aocideut.  H« 
hjvl  never  hc^tnl  i>f  .tTiy  bi  okL-n  iiiniJaVors  being  fvund  in  I'euibruke-etreett 
itnd  III-  thought  it  imponibk  for  them  to  net  there,  On  the  BfllluilK 
alter  the  a.x;denl  the  iusol-itord  on  the  PSiabrokc  jiUcc  jole  were  itlD  in 
pr>itioD. 

Sir.  S.  W.  Hki'MMo.M),  io^pectjr  of  the  National  Comp»ny,  Mid  ho 
iu«pecti  I  the  rkmbrekenitieel  pole  en  the  eienins  ot  the  aoeiileat ;  there 
were  tin  ineulatoM  en  the  sronu.  aad  thoie  en  dw  fele  ware  hi  g»A 

oiidilioo. 

Mr,  PiaBn  BixcloiB  eiid  he  h^pteted  both  the  PambrAk».rtie«*  aed 
reoahroke-eoorl  pelei.  All  the  iemlatara  en  the  pole  before  the  aeeidcat 

were  there  afu-r  the  acciJeut.  Kvery  nrucautioii  w»«  taken  that  only  th<! 
httl  material  was  used  for  both  insuUt^rs  and  wires,  and  ha  had  nevw 
f!  i:n«n  -m  !»i»t!!(it -r  tn  i-.i!rie  down,  although  tbe  wires  did  so  under  certain 
L  ]  I  I  't  i  'l  V  ti ">>  I  i<!uewed  the  inauUtors  in  townt.  II  they  had 
cuma  lUiw  ii  Uitra  w.  u.il  !je  no  object  in  denyiii({  the  fait, 

Mr.  W.  A.  I..VT1HM  dcpweil  that  be  saw  n  collecliuu  ui  damsged  iom- 
t»tfir4  Ij  inK  io  »  court  cl«e  Vj  l'cnibrokc  »irt!el  tlie  nioruiag  after  tbe 
nocii!  nt  ^^::i:i"  .if  ilif:  i:i-u!Mf>r«  I  viitnl  m  >!i»u(;h  tliey  lisJ  had  pic-es 
klli>  'Ii  l"r  -  K!!.-  ti:n.  llv  ':i  Liytr.  tlir.-,-  were  over  »  do/eo  iiutuUtor* 
tlx  rr.  tic  (iiil  not  infer  tltat  tliey  bod  £iven  wav.  Tbey  mi|Shl  ban  tMD 
there  fnrn  long  time  htAwn  the  aeeUaat.  Ha  did  «et  Mtlee  them  Mom 
the  accident,  li-swerer.  He  was  of  opfauon  that  if  the  weedaa  Ruanb  had 
'■^n  j*ri«dly  in  i>r<ler  the  wire  would  not  iiave  l  ome  into  cutitsit  wilh 
the  trolley  wire. 

Mr.  IliNvisri)  mvX  that  -ri  the  liy  'f  t!ic  s  '-irlf  nt  be  took  some  old 
insulaU-rs  fi  ui  ■  in  llnrlu: l^'-..ii  -u  t' i .  i  >,i  -Jif  nnfmiog  of  tlie  »oei- 
dent  ha  was  told  to  go  to  l'etn>  r  [uiwc  repiiir  wire  and  imt  the  uUl 
iBsulatorr,  whiab  were eliU  on  his  cu-t,  down  by  the  pole,  nnii.  no  doubt, 
Mr.  Latham  saw  tfaeMi 

Ml.  C.  K.  SpAoXoLsm  B»i  1  h-  til  rxinii  i  1  ^!i°  standard  iosuUt^m  »nd 
wires  at  the  site  of  the  s&i  ''  i  •.  I  .'iim'  v.ery  indication  that  thera 
had  been  tliorough  and  satisfactory  work  id  tlie  erection  of  the  telepkirati^ 
The  wire  was  of  the  univeival  standanl.  It  was  101b.  phosphar*bnaae 
wire,  which  wtw  m  jre  auitable  and  stronger  (or  teleiihooe  purpoaea  than 
cftplier  wire.  Tho  iusuLaton  wers  in  goad  eooditioa,  Ue  hail  tcstcil  •^mv 
uf  the  wire  that  caaie  dnwa  io  tbe  accident.  It  waa  good  wire,  and  quite 
u|i  to  KaUK*.  The  life  of  «  good  wire  in  a  J«ri,'e  inly  wsa  fi-om  eight  to 
10  }  L-«rii.  The  atti)..<i)lverical  conditions  nn  the  lUy  of  tJ«  accident  were  of 
1  iliiu^ennu  kwd  lit  wire^  aod  wara  abawmal,  ctpwiially  us  account  of  the 
I.  iir-iroMn  aauw  Mh^  on  the  win,  (niHig  tot*  let,  end  edhtriof  to  th^ 
V  tre  ualH  It  beeaiae  lercral  dmai  ita  oonaal  thfokneat.  Aa|iaB  eflStOydn. 

ot  wire  waa  nut  n  i«rticularly  IoD|^  Bjun,  A'<<iii-miv.'  I  be  enwpiaiy  ewihl 
Kut  the  neiwury  wayleuve,  it  would  be  better  t    lian-  &  aborier  epaa.  The 

<  ominuiy  would,  iu  fiu:t,  Le  i^tad  to  put  up  sh<NrtT  Kpann. 

Mr.  VV.  K.  I.\N..D0N-,  eleaiical  eaghieer  to  Ihi  Midlind  Billiiar  Oob, 

ngri'ivl  wiUi  .Mr.  S[wgiio!ei ti'a  evideneik 

^l^  '  u  nKUAMr,  loanager  of  the  Liseipoal  Corporation  train waya, 
<,i>l  u.ri'rr  tlie  opeoiog  of  the  deelrie  routs*  tbe  tra:tis  bad  earned 
100,COO,000  p»asenk->-r».  and  th»re  had  been  no  previous  accident  thnugh 
electricity.  'I'he  route  im  which  the  accident  h*i>peDvil  wai  .:'.?i.c  i  •'<! 
•IsD.  21.   lt(|j»rding  factbtics  fur  cutting  off  correut,  they  hui  k,^!!  uiile 

ctioaa,  and  aeditaate  were  lewided  wtth  kifi^  lAkh  thif  omihl  use  »u 
liort  nottee.  The  wooden  guardt  nn  the  tiellqr  wine  had  aeiod  effectively 
when  other  telephone  wirf«  hail  fallen.  The  tramway  tt-.v.rk  h'-<-a 
salted  on  tJic  night  of  the  accident. 

Mr.  A.  Hbomi.ev  Holmm,  elrrtrical  engineer  to  the  Corforatiou,  tulei 
there  werj  two  well-known  nteAU>'  for  the  prutection  of  trolley  wires  from 
fulling  telej.boue  or  tele^raiili  wirc'— ihi^  «arth  nuar<i  vifct  and  the  guard 
>lrif«.  With  regard  to  catching  falling  wire*,  tlicre  was  not  much  to 
ch')u§e  lictweeii  the  two  systems,  b-it  with  i-cpml  lo  the  *»foty  of  tbe 
»y~teoi,  the  woo,l  atrip  h.^il  great  oilirantagea,  became  it  was  obviounly 
daiigeroUH  to  |iiit  a  metal  conductor  ovrr  tlie  trolley  wiiM.  The  lata 
Dr.  .I'  >hn  no|ikio*au  approved  of  the  guartl  Btri|».  Of  c-'urse  do  form  uf 
protector  waa  oaHpletiirily  satisfactory,  and  ilie  uuly  >afa  principle  WW 
Ui  put  all  tek>piiMM  wfaea  underground,  an<l  tli:  Telephone  Coiujiany  were 
jinisediiig  with  tliia  work.  SOD  volts,  at  wliicb  the  tramways  wei«  worked, 
nooh]  nut  fpw  n  fatal  or  dangeruus  shock  if  the  rm  luieiit  wsa  utaoding  on 
dry  ni«teri?il  Tlv  f.t  >*  n^^■r.■  -  >  -.hU  ^  i'  lint  were  due  to  thi-  exoeptiuoitl 
condition.,  il .ii.  ]mviiI.-,1  ..n  ii.i-  iii-lit  m  'lueitiou.  Tlie  people  were 
«tnn<iin>.'  in  aimw  antt  slu»li,  and  eviuj  tJicii  several  |"!»ple  received  sliwiks 
which  n«a  not  iatal.  Had  the  accident  happ«ne<l  in  dry  weather,  lie 
tliougbt  it  was  most  Onlihsly  that  fatal  onwqiionces  would  hare  ennued. 
He  tlid  lint  aeo  that  prntcctiou  would  be  »ff..rdod  by  foukiiig  tbe  guard 
atrip  in  paralfin,  nor  tliat  any  other  form  of  protector  could  Ijc  ail>i]>leil 
having  rri^aril  to  tlic  working  of  the  trolley.  X  larger  guard  woodl  mean 
mora  weight,  and  so  ditli>'ultr  after  dittkulty  would  becaaaad.  The  atrip 
giuird  dertlt  ntixtactnrily  with  the  unlinary  fatting  wire,  but  net  with 
tiingleil  wiiT, 

Mr.  II.  W.innKC,  electrical  export,  aaiil  it  waa  bin  view  that  the  accident 
was  caused  entirely  tliioiii;h  io'^uffii  ient  inaulation  ol  the  trolley  wir^. 
The  guanls.  if  they  nii^;ht  j>e  to  called,  were  «or»e  tiau  no  liiaul»tJ>r  all. 
It  wuuUl  be  a  simple  matter  not  only  to  ,irrange  a  perfect  insolator  annual 
falling  wire,  but  also  to  readil)-  attach  <lo-  mme.  Uc  would  have  )>reu 
nuieh  eori>riBed  at  any  novioa,  not  to  say  «  practical  engineer,  propmiiiig  to 
aoldcr  an  all.ichmeut  to  a  wirt  canying  600  volis.  If  t»if  t^-ian^  nrn> 
aoakinl  In  piralllD  it  Would  improve  it  as  an  insulator.  Ml-  'ugi.  ►•c  I  tSiit 
tJie  iitrip  of  W'Xid  .<liould  Ijc  i-irried  orcr  esrh  »idc  of  the  wire,  so  as  to 
form  a  aort  of  nUvd.  Mr  hiul  liiul  uo  practi'-al  experieoeeof  tromwaj  or 
toli^phoiie  cuu>trut  iion.  Me  li«>l  not  i^^usidercd  tlwt  the  edditioM IO  the 
guani,  on  augx''*tcd,  woulfl  incrnuM^  tbe  we%fat  llOM  jon  pCV lOOt  |0  41bft 

iwr  foot.  It  dcjx'iido!  utKin  tiKMiiaierial  aaid.  nmflnimaMtppuetdt* 
U  tlie  beat  thins  for  inaniatiag  a  hiab  potcntnL 
Major  <^tRHW  (Xaawn.  Fieeee  aM  Ondnv)  mM  then  im  awA 
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» of  vpbloik  M  to  tbe  m«rh«  of  Uie  tvro  VMn  <>(  kiwli  <>f  f:oar(Tii~the 
I  ten  rrtrlp  untl  the  wire.  Neither  wm  ihomunhly  ««tUfi«;tnt7-,  aiiil  it 
wmtid  lie  vory  natijifnrt  1  y  if  mclliiuK  liector  cflulo  bo  foun<l.  In  hiii 
o}>inion,  wlutcTcr  the  •■■:>>•-•  n:  iimuUtiuD  on  this  <.cca»ion  it  wnal<l  hirir 
bc«n  Iff  Ti'  vati;'-,  in  r'.rw  f  tt  n.cta!  fn^ti'-t  which  Ireik  pl«cc.  In  tlic  <««.■ 
of  »lr>  (iM  tl.>-  -k^  it  ivii.  mtiir-l;.  II  i|iii'»ti.jn  of  length  mhI  dumlinn  nf 
contact.  It  would  be  pr^iWe  to  kiU  a  uiao  with  oven  100  volu  if  pri-pw 
papHstMM  wm  aid*  to  kill  hlB.  U  Impel—  to  pntand  to  wnrk 
tnimntya  with  •  vvltage  which  wonU  to  atooliiMly  mih.  If  A*  (hmwd 
who  <>»T»«  isitn  contact  with  i\  wire  r^uld  mike  it  touch  th«  eai  th  by  follinc 
uj-  u  i\  iif  K  ilijbe  i*lioTc>l  from  ilie  •hii-  k. 

Ut.  Piiiui-  Uavi£«n  sail]  hv  liad  buperiiiteuJcd  the  <'>:>iist<uctioii  of  th« 
WarertTM  nwUk  Ute  wurk  ol  which  «a»  thorouKbly  done.  \*  to  pm- 
iMUm,  Uis  gaard-atrip  was  the  belter  oi  tiro  imperfect  ajiiteiiui.  H  .th 
hid  KTave  faulti.  He  had  IrieJ  experimeola,  (rum  the  reault  v.\,!,:l  1  e 
Adt  conviiiciil  titat  wlieo  » telephone  wire  fell  upoo  a  (piani  Kirv  au-ln- 
eomllti'jtH  wl-.Ich  )>t-t"vai!i'ii  'm  \ht  ii;t;hl  n!  llio  »o'ii!>-ut,  the  Ultnlioue 
win-  W'lM  rut  llin  i!-]..  tl:i.  ^'imi  il  -.vlri'  pniSii'  lv  rliruUKh  the  trjllry 

wire.  He  liad  receivtMl  neveral  shuck*  of  £00  voll«.  Thn  msre  diaagirec- 
ftMe  Md  harati  Ma.  Mr.  ftmm'm  wmillwii  M  totMiMfnvMMl 
ol  til*  pntetar  ««•  ia>p<MtictU« 

Mr.  8.  H.  CiiTTBH.t-.  general  nunngvr  anil  tngiaerr  of  the  I.iTorpiKiI 
OvvrbtaH  lUilvaf ,  iitiit««l  that  for  their  railway  tbey  uowl  a  roltai;c  of  600. 
He  agrtcd  that  tlw  guard  slip  «ai  tit*  Kwal  knnwn  form  nf  practical  pro- 
tector for  trolley  win- •.  He  had  had  >:'i  -  t  nt  SCO  voll*.  One  of  the 
•mplof  <M  of  the  (Iverbead  L'ompany  wa«  n  oiio  oocaaioa  in  cootact  with 
tlw  mddte  rail  for  about  20  tniiiutei.  A  hus«  «rs>  burnt  ia  hil  lug,  bat  be 
WM  ■  man  of  nond  pbrtique  aad  uiicd  to  rlecti  ictty,  and,  tlwnfai*,  wwDot 
dangerounly  injnM  J,  I'o  wa»  w  ikin^  Ua-  the  railway  of>mp<\ny  at  thi- 
pmont  time. 

Tlji-.  i:.:iii.,-lui{'.l  iliu  <Miil«uce.  ami  ai'ei  tlie  r^.roner'"  lUoji-iiut;  L.ji,  iho 
ju:1'  ;       i:j    i  l]v.'  .  e:^ tic*  recortled  in  OU r  liirl  i^-ue. 

London  County  Council.  — At 'l'u«£til4V  a  tut^  uug  it  was  agre«(l 
to  loan  £10,GOO  to  tUttersca  for  clecttic  lignting. 

Tbe  Finance  ociuntittee  urtsentei  a  atntement  r^Karilinaa  matter 
wUrii  kid, ban  flimA  Mfon  tt«  eommittcc  by  the  ElMtoiMl 
TndM*  TTnim  cm  the  antqcct  of  rata  of  pay  to  wDTkmni  in  the 
Cotincil's  eleetnfal  dvpartni'nt,  and  asking  for  an  increase  from 
ei(L— £kl.  to  Ujii — l<Xl.  per  hour  for  wircmcn,  and  for  charKcmen 
lOjd.  per  hour]  aud  tlieir  aisiitanl-i  Tid.  por  hour.  The  committee 
recomm«tidc<]  that  (he  vnt^e*  if  wirenicu  lu  fixed  frotul>d.  to  led. 
per  hour,  and  cbugemfn  from  I  CM.  to  10|d.  Thqf  farther  roconi- 
uitTiai-ii  ih  ir,  iiM  <  of  assi^tania be cratod.  Th«  canadentimi  of 
the  lubject  wn-.  lp•l-Ip^I>f^l. 

It  was  decitti  I  tn  ii  :ho  I  'liisncil'ii  consent  to  the  consTin  tiiin 
WtV.e  I/:nilri?i  I  lutcJ  'I'.-iih.uav^  ,  I.til.)  of  the  proposed  Unta  witliin 
the  C'    :,i ,    !'  London  aet  ■in  ui  t!u'  cmip.iny  »  L'lil  befote  ParlLamcnt. 

UiuucipalTalephony.— TliequcaUuiii./r.MuniiMp.ilveriasNAtional 
telepboo«ein  Hall  14  becoming  an  acute  one.    It  wmid  apmar  that 

circular  has  been  lent  «nt  to  tbe  ratepavcra  of  llbo  Iwrougn  calling 
in  question  the  (stimalei  prepared  by  iSt,A,  S,  C!>niiat  Tui  t)i>' 
I [ull  Corporation  in  connection  with  tafl MtaUiihment  ti  i\  nur.u- 
dpal  telephone  serri.c.  To  many  of  the  iiiatenietita  in  the  circular 
Mf.  Bt-nDGtt  takes  i-xceptioD,  aud  in  a  loDf;  letter  to  the  JCattent 
Mmnivt/  Xrits  of  the  i  tth  ulu  deal*  tioniewlvit  fnllv  with  the  vexod 
queaticm  of  the  co«t  per  mbscrilier  of  iiwt  iWiw^  thi-  t.  li  |ili  /m  .  The 
circular  and  Mr.  }iouiiell«  reply  may  Ik  left  to  «peak  for  tbeiuaelToi^ 
but  it  is  certikiuly  time  that  th<-  lu-  ^  .  a  of  tlw  awt  gf  imltUnf  fbo 
telephone  *Uon1:l  lie  definitely  selUtei. 

Nowcaatle-npon-Tyao.  — An  inquiry  was  held  last  week  intn  tin- 
applicatit>n  ot  tlm  ('.  u-.icil  to  borrow  £I0,0<)0  for  electric  ;i.:)itinx  ''f 
tram  way  p. 

Oldliam. — iv>«t  week  im  i>i<|uixy  vrn-i  he'tu  rtapectiug  an  applicji- 
tiiOB  by  the  Corporation  to  born  >w  £  I  .''7,000  for  eleetiie  lighting  and 
tnetion.  The  town  clerk  (.Mr.  A.  Nicholaon)  Mtd  this  waa  tbe  flftb 
application  the  Corporation  had  made  for  Wrpmosjpofnn  for 
Weetric  lighting,  the  totiil  amount  b.-ing  AWtflOCL  TM  picient 
(tHtimi  wai^  full  of  machinery,  and  there  was  no  room  on  the  pre'<rnt 
■its  fat  extensions  of  the  building  ;  it  was  therefore  neccaniry  tu 
sci^uire  a  new  »!»o,  The  demand  for  current  ^r^uU  r  rlmu  in  iM 
I'c  miiijiliijl,  lui  ;  will  L-i'tnUinlly  iticrcflsltig.  T'".'-  Iir-t  yi.iir'^  WLcliini,' 
HKuUe"!  ill  .1  loi»  of  £t.'i2  8).  fi-!,.  hn'.  f-,i;li  nf  Ui,;  Mrii.i  .  ji.'m 
year^i  llieri- li«d  been  ft  prulit.  Ui  I -!>';.  tl:i- ii>  ' ;.r  .|ir  « ,1^  ; 
lb97,  i;i,043  ;  iu  1S98,  £I,3I>0;  and  thn  ye«r  (ending  ilarob), 
£18.  ITc  U,  I/wt  ytar  «  great  dilferenee  was  maiilo  in  the  protit 
giwing  totbe  advance  in  the  price  of  coal.  The  Corporation  had  been 
CVpowered  to  construct  electiii:  ttamwaya  in  the  borough  of  a  total 
length  of  about  2^1  milca  TKu  cotuuiting  engineer  (Piof.  Kennedy) 
gave  technical  detail.*,  and  the  architect  (Mr.  Peach)  discrilwd  the 
plans  for  the  new  tlalion.    There  was  no  opposiUoii. 

Praaentatioo  ■  -On  Thursiluy  evening  Kut  the  en)ploy<'-a  of  the 
Cambridge  Kleetiic  .Supiily  Co.  prtaetited  the  late  engineer  and 
manager  of  the  cimpaiiy  (Mr.  .',  11.  Barker^  fritti  apii'-  '  nf  jiilver 
platoon  hi.'  leaving  tu  luki;  u]i      apjK  i:i:i:if:it  wuli  i '.  A. 

i'anoos  &  Co.    'i'h^  pretcnlition  njaiie    liy   ll.e  :-e.;iitiry 

{Mr.  A,  A.  W.  Wyi.iK'  i  \l  a  farewell  ;-u[>|»-r  civon  tu  thf  nitniLers 
and  friends  of  tiie  by  Ur.  and  Mrs.  iiarkcr  prior  to  their 
dapaitoM^  TIm  dinelon  af  Iha  «oni|iaiij  kun  alaa  nada  a 
{MantalitBaf  aa&TertttianleaaiidaaatoiiaTarcaadlatlickt 


I  tba  total  eoit  al  tiia  piBpniaii 


Priyate  Sill  LegiaUtioii.— The  following  liiU.'<  uere  ren  1  u  I'lrtit 
time  in  tbe  House  of  Commona  on  Friday  last ivxlea  Curi>jr,uiun 
Tramways,  Blackpoiil  Ttanwain  ^cat  OnaberlaBd  £kctric  Tmm- 
ways,  Uerbyshitc  ailid  Kattiii|paniiliire  Bleotiie  Vmm  Go.,  and  Bury 
Corporation  Tramway  >. 

The  London  County  Oonncil  will  oppose  the  Metropolitan  District 
Railway  and  British Westinghoiise  Electric  3l[annfactnriii;:;C  jmpanies* 
bills, ait  well  that  uf  (he  LDudun  I'nited  TnunwayB(L-.ii.),  referred  to 
I'Tfv-whnrc.  Tbe  cn^aera  estimate  in  eoonaetiaa  with  the  London 
'  iiirr  i  Tramwaja  IhU  pill  1 
at  lf;(i.'..1J3. 

Provl&ional  Order  Transfer.— Thn  l.l.inelly  DLttricr  Council 
KIVu  noiioc  of  iitt«.aLiaii  tu  transfer  liieir  electric  ligiiUog  nrdt  r  tn  the 
Llanclly  and  District  Electric  Lighting  and  Traction  Ca  (l.ul.;.  Tiie 
conipuny  are  to  erect  and  t:qaip  a  genumting  station  within  12 
III  int!>%  and  the  Oeoneii  leaarf*  the  la  ia-p«wliaaa  at  titt  and 
of  periods  of  seren  yeaia. 

Rocheater— Xrgotiatioiinaiie  still  proceeding  between  the  Oonncil 
and  the  Chatham,  BotduatMr  and  District  Electric  Lighting  Co.  for 
the  acqoiaitlon  of  the  company^  ludeMakinv  in  the  district.  Am 
toon  OS  the  General  Parpoeca  oonMubtaa  leoemd  the  report  of  fhen 
consulting  engineer  (Mr.  F.  C.  K iphacl),  who  was  recently  appointed 
to  value  the  company's  di.'<tributing  system  within  the  city,  an  offer 
wil^  rii,i<!.;  fiiT  the  purchrt"  ',  aii  I  cri  Feb.  (i  11  dopiitatioa  from  the 
r  jmpiiny  ii tended  a  coiamittfe  lueeting  '.•>  ■luicusi  '.he  nutter. 
Kwulu  illy  <r;U!  nrrani^fd  th;ir  '.hf.  (■■im|«iny  shouM  uniue  i>  lii,'ure 
lor  ciiii?i  i'jr.itmn  by  lh\!  ■jumuiiLl.ii.  U  will  hi  Hi-:-n  tint  the  iMin 
p:ii.y  H  ( iiUii.n'h;im  :uen  has  been  liken  over  bytlie  ( lilhiighftiii  CuundJ. 

St,  Pancraa  iLondon  .-  <  'il  th<'  j>re>eriUiliuM  of  iho  fioauctul 
statement  at  Weducsidtiy  a  weeliug  of  thu  iiorough  Cuuacti,  Mr.  J. 
Tbomley,  J.l'.,  drew  attention  to  tbe  banker's  overdraft  on  account 
of  the  electricity  works  ainounting  to  £74,000,  and  said  tbey  were 
told  that  application  had  IraoQ  aMHW  aooa  tine  ago  to  the  Ixntdon 
County  Ooandl  tat  a  large  loaii.  It  «aa  not  a  wise  policy  to  pay 
•i  or  4.j  pec  cent,  when  money  could  bu  obtained  nt  3^  per  cent, 
and  he  considered  the  Countv  Cuuneil  .shoulil  be  asltad  to 
comjik'Se  lh«  1nRti»  widi'ii-t  ''"Ux.  Mr  V.  II.  F.  Itirrett,  town 
•:"cik,  siii'l  Ih-'  h;ui  wiilten  thv-  ('ui;iity  <_'ii,iacU  three  tiincH 
during  the  past  month  in  1 1'li-ienoe  •.  1  the  matter,  and  a  rfply  h;ui 
beeu  received  two  day?  ;'ri  v:inj-ly  Atating  that  iiif  riiuli'  11  wag 
rv>)uir«d  from  the  electricity  department  in  relation  to  the  expen>li- 
ture.  Mr.  Cox  Sinclair  Mtid  the  loans  had  been  applied  fur 
IH  months  ago,  and  the  elerk  taid  the  amoiut  still  outstanding 
from  tha  County  CooncQ  «aa  MTIfiOO. 

The  EbetiieityeommitleeatilmiUtad  a  long  report  by  Mr.  Baynea, 
embodying  u  comprehensive  schetns  for  extending  the  arc  lighting 
system  in  addition  to  the  pr.i]>oiied  outlay  of  i^!>,000  which  was 
TO«etif1r  i,w-t:niied  for  laying  additional  foodors  for  private  supply. 
Tl  <  re  .ir.-  :it  jiu  'f  nt  1 1  s  public  arcs,  and  it  was  jiropoacd  to  ainiUarly 
light  otiier  tiioToughfarus  by  ewcting  .Mi7  niditjonnl  arc*,  miking 
98}  ;  10-ampere  open  arc  lamp;  ■\t--'  rcc  iin!.^Hnile.l,  Mmiiar  to  those 
erected  in  recent  exttn^ioug  in  St.  I'aincraii,  to  be  (sonnected  nine  in 
.lerica,  and  fad  from  the  low-t«n«ton  plant  Mr.  Biynes  suggested 
that  orders  be  placed  forthwith  for  the  larger  portion  of  the  mate* 
(iok  it  would  take  some  two  years  to  cany  ant  tlie  aehaaia  avan 
with  an  increoiKd  outdoor  statf,  as  it  waa  ooly  daring  BamoMr  thai 
!ircc;  work  of  rhi^  kind  eoioM  ba  earned  cat  laliibly  aal  aeoDflBi- 
.:,dlv.  Tlie  (\niuui  Jucided  to  adapt  the  aeheoM  at  an  eetiaited 

.■\peii<iiti;r.  of  £C!J,ni. 

riie  r.irliimentarv'  committee  reported  upjB  the  Couritv  f  '.Mnicil's 

ieltiT  ill  !<-l.ilion  to  the  conference  on  ih^  supply  of  ele-'triri'.v  in 
bulk,  nn  i  nil  llio  ;i  1'.  1  1  iif  ihe  chief  eb'.  '.ricil  en'.'infer  Mr,  S.  \V. 
Biyn;^»'  it.  wus  deji  iijl  lluil  lUe  .St.  IV.iKr.v  (.'juncU  wn'i  noi  pn:pared 
to  tiku  any  [I'-liun  111  rrg'ird  t  1  AiiMthcr  cimf-jrence. 

Scarborough.— The  .S^tbaroiigh  Elc  Uric  Tram  vara  Co.  oflM  to 
hani  over  the  Tramway  bill  to  the  Owpeeatiaw,  if  tfaa  latter  irUl 

p  iy  ■.he  e\|ie:i9es  incurred  to  date. 

Sonthport-— Tiio  Board  of  Tmie  h»vs  itinctioneil  -t  l  i.iii  s>f 
£7    iDj  liir  r-jcuustrucling  and  electrically  equipping  the  liacan 
to  the  South  port  Tramways  Co. 

StmderUnd.-  An  inquiry  n'as  held  last  week  into  the  apptiat- 
tion  of  the  Corporation  to  barrow  £73,035  for  electric  lighting; 
The  l->wn  c!erk  ;llr.  F.  M.  Bjwuy)  said  that,  vrith  the  exception  of 
£t8!,!au,llialea&«aai«qu{cwl  iiiir  the  envtim  aad  aMi^aaBt  af  a 
powerctation  at  Hyltvn-rDaiL  ThaDmuinHtaietanitaiaaiMBM 
accommodate  any  further  machinery,  and  the  Oorpontiain  Ittl  lud 
to  refuse  applications  for  current  The  loan  would  M  aeedaafoUowe  : 
BaitdiDgs.  &C.,  £2),950  :  b  'ili'r^.  teonouiiser;,  pumpi,  stoktrj  and 
elevdtf  rJ,£'J,2<W  ;  two  itiO  h  i:  lunl  three  IM<  it.l-.  dynamos,  £43,010  ; 
Bwitchboard,  ft-,  €1,';"';  n^'V  feeders,  Sic,  £'1H,61.'>.  IWhnieal 
details  Vi  ere  >!upfil.^il  by  tlie  h.ir.>ugh  electrical  engineer  1  .Mr.  J.  I' 
»'  Sn*!])  >vhij  g»\e  paiti -ulars  as  to  thv  progress  of  the  ebv- 
tricity  nil  leryikiDg.  In  ll-OS  they  start^'i  witii  "^J  consumer^  and 
now  Uiey  luid  611  coniiecttd  and  t(0  awmtir.^'  connection.  Dnriug 
tha  half-year  to  Sept  ail,  ICML  the  Corporaitoii  sold  197^000  anila, 
aad  ia  we  corresiionding  fane  I  last  yctr  i>*a,<i<M>  vaita.  Siaae 
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StptauUr  Uteulehad  been  «SO,nO0  aiiiti,MK]  when  Uwye«  wu 
egmplated  it  wraM  proboUjr  unemnt  lo  1,«0,<»l>.  Tbrn  vw  no 
cvpodtkni. 

Se  effieial  in»peetinn  of  the  Southwiek,  Tstham-rtrtet  anil 
Hylion-roml  tramways  will  take  place  on  WeJne«dftT.    Th*-  Si.mli 
■wick,  Hendon,  and  liylton-rond  sections  wvre  opened  for  trulln-  la.»t 
w.  rk  w.tli  !Ut  the  Rviie'tion  of  the  B^anl  of  TraJe.but  ceafcd  wfirkmK 
o  :  >     I  -  siluv  piii.Jing  ofTieial  inepccliun. 

Iel«graphie  Oonunonicatioii  b«tween  En^laad  and  Germany. 
A  ()epat«tii>n  of  (;erni*n  commercial  men  rctenlly  u  funiK  d  <  icn.  v>,ii 
Piw)hif!'(k!.  the  Omsfsn  r.^«tnn5t»r  <  Icntrft!,  tluit,  ow  iiiR  to  iiit*r- 
t:|itH!riH  111  ttli'piA])!!;.  coniiii-i!ii:a'.i.Mi  liftw.-L-ti  l!nj)aniiiMjd  Oer- 
maiiv,  iiieM:haot«  prt.-icrre<l  to  Hend  tbcir  tcl^ntpliic  comniuoicAtioiu 
tn  RiigUnd  via  Xew  York  tmther  than  dirat  lo  LtndoM^tt  to  that 
means  they  rtacbed  tlieif  destinetioa  cmImt.  Oen.  wa  FodmeUki 
promised  to  <1 .  ]iU  •iiinoet to  obviale  tbc  intonaiitinw i*  futHTe. 

Train  Lisliting.—The  boat  Inun  rarvitt  ImIWWII  INm*  and 
Paii)  (in  connection  with  the  London-Ptfia  10  terriee;  la  HOW 
conipo«cd  excliuirely  of  corridor  cartiigc%  and  than  an  liUad 
tbRmgbout  with  tka  electric  lighL 

Wttar  Powar  Vtilintioa  in  Spain— A  compaoj'  ha<  been 
favmad  to  estsbliiih  an  electricity  eonerating  station  near  Zjirogoza, 
lo'  Vtlliie  the  vateia  of  the  ( iiiver.  canal  to  aapplv  current  for 
liglitin^  xrifl  power  to  the  small  towns  of  Almunia,  Kpta,  Haeda,  and 
l-Mi:<-ri.i, 

WolTorhmmpton-Ati  iD'mir>-  wm  held  last  week  into  the 
application  of  the  Council  to  hirron-  £ftfi,9 12  for  electric  li^htini; 
cxteliMni:!».  Thr  town  clerk  (Mr.  Horatio  Breritt)  fm-}  ih-  lo«n 
woull  In-  ciiiiliiyed  ai>  follows:  Buildings  and  foumla'  in  £'l,5!!0  ; 
l>»iler-lnjiina  tquipnicnl,  £'18,U0  ;  engine-hoiuc  (!nui|>uiiiiit,i:iH.5S0  ; 
i.N'  lers,  distributors  and  pilot  mains,  i'l  5,000  ;  and  il.WS  overspent 
on  previoiK  loau.  The  demand  for  current  lor  li^htiii^:  wa<  increaaiog 
atnil*e(33pareent.pi'raaaunL  During  tbeyearended  M  ir  i: 
MMw  tht  total  aatta  aold  aaaounted  to  83,372,  and  in  the  a  etn!.  A 
liana,  IMO,  48S,S77.  The  Gonocation  bail  nndec  consideration  the 
qneatioB  of  oaatric  traatloB  oa  we  tramways,  and  were  compelled  to 
make  proTision  fur  the  necessary  supply  of  el'><?tric  ener??'.  Tlir  t  <jX;\\ 
ainoiiiit  of  loans  authorised  was  £87,669.  1^:-  M  ,  .n  ';  m  ri-;>LL:  F 
tbe  li»an  now  B»kcd  for  the  Corporation  ankf  ':  lli  -.IT)  j -ir^  bf 
allowed  for  repayment.  A  ratepayer  protected  j^imi-i  'lif  in-i  r  n  ii 
of  the  fair  wages'  cluueu  in  contract*,  a«  it  appetired  tv  iie  an  exim- 
Tugant  method  ui  cart^'iiig  out  work  aecordiog  to  the  action  of  tlie 
tiadea  uuioD.4,  and  which  the  Corporation  aeemed  isdinedto  favoiiT, 
Tliacaatof  all  undertaking'*  of  the  kind,  he  urged,  waa  increased 
item  SO  to  3U  per  cent.  Tbe  Ixtiough  electrical  engineer  ( Mr.  Shaw- 
lldd)gKTe  tecanical  endencc  in  aapport  of  the  application,  whi«li 


u— TIm  nunieifal  alaetiuit/  wotka  will  luppty  dactrie 
canent  ia  a  few  day& 


TBADE  MOTES  AND  NOTICES. 

[JVoIm««  for  inmrHon  «nil«r  tin  ahooe  heaiinq  mutt  rcMfc  tht  O/Ut  ao 
him-  than  firH  jMit  Thurtday  mominj.  iftw  Catalagim,  Pritt  Ulk 
aadmnalariaaMrri/K/utVi  U  tmi.  ear!y  in  tht  untk} 

TENDERS  INVITED, 
r'ljr  ir'r  Corporation  require  tenders  lor  ateam  and  exhaust  pipes, 
injection  and  oveilliw  pipe»,  feed  and  drain  pipe»,  engine  noose 
llgoring,  switchlKiard  gallery  and  central  service  gangway  for  tlit^ir 
tr<U)iwaTB  department.  S|)vciQoationa,  &c.,  may  be  obtained  from 
tbe  onKUieer  and  manager  (Ur.  Arthur  Klli«),  Old  Post  Oftice-build- 
ing*,  Utrdiff.  Tenders  to  the  town  ckrk  (.Mr.  J.  L  Wheatlev)  by 
March  I8w   See  advcrti^tcini-nt 

Letdt  Tramways  committee  invite  tender*  ioc  the  supply  and 
laying  of  cast-iron  pipen,  with  the  oMtaMtij  diawiagtin  boxaa  end 
vrtrm,  and  supplying  insulated  oondoeton  and  dnwiag  tanM  into 

the  pipes.  Plana  may  I .  teen  and  specification  obtained  at  tlie  city 
engineer's  olTice,  and  lUo  »■  tl:c  olUccs  of  the  consulting  engineers 
(McsMs.  IIopkittsoiiA  mid  Talbot),  2(5,  Victoria  street,  London,  8.W  , 
and  29,  Princes  L''..->-t(,  M  iin  hes!«r.  Tuudcro  to  the  town  clerk'4 
office  by  noon,  March  8.  An  »/lvertitciiient  give*  ftsrthcr  partisiilars. 

Ltedt  Tramways  committee  ali*o  invite  tend<:n  for  ^nj  j  '.tid^;  .in  i 
fixing  trolley  wires  ami  accessotie*.  Tender*  to  town  cb  rl  s  i  llicu 
by  noon  March  R. 

//jiiWerjirtrW  Ci  rjiu  i:  III  m  vile  tenders  formcitor  caH«  =iii'ul<'.u  lur 
coiivejing  about  fit-'  i  nl  co*l  from  the  I  j-iil  i  .  llit-rK'.-i  tn  tl^c 
tlcclrii^ity  wuik«.  Kuriiier  uarticulan  may  be  oLuii^ciL  iruiu  tlie 
1)onMuthelc6t(isal  cagtaeer  (Mr.  iL  B.  Momalain),  and  tenders  most 
he  deumed  to  Uw  tows  ekrk  (Mr.  F.  C.  Lloyd),  Town  Hall, 
IladdciaiieldfbfHwahab  Soma  farther  laSocmaikii  ia  given  ia  an 
advertiiemaat, 


fPbrriagtos  Ctepontien  iaeila  taadan  far  the  aupplr,  delivaijr 
tfad  layioig  at  ateal  niil%  javiafi  ftR,,aad  for  tbe  aufq^y,  dallrery 


and  erection  of  aletlfOiei,biBdcatihti^«!r«it«khwaliitO«t4e,^ 

for  electric  tianuam  An  advaitiannent  nnttina  Atrdier  pakienbua, 

and  specificationa  mnv  I??  obtained  at  the  offices  of  llfessrs.  Preeca 
and  CanUw,  13.  t^ilctu  Aiiub  d-gate,  Westminster,  .S.W.  Tenders 
to  towa  clerk  (Ua.  J.  Lyon  WiiutUi)»  Town  Uail,  Waniag^  hf 
noon  nth  hat 

SundtrUind  C>rpon»tion  invite  tender*  for  iniliarubber-eov«red 
cables,  stoneware  casing,  wrDiight-iron  piping,  cut-iron  piping  and 
•  <i*t-iron  box  framea  and  covers.  Specification  may  he  obtained 
(roiu  the  beionyh  electrical  engineer  (Mr.  J.  F.  C.  SncU),  Dunning- 
street,  Strti'JCTlaiir!,  nn  l  tenders  (addref.qe<!  chairman  of  Lighting 
oomiirit.L-  inn'.l  If  <k'hvi;rc'd  at  the  o'Stcv  <:.;"  the  town  clerk 
(Mr.FxM.  M.  I'mi^i  v),  T  i-.vii  Hull,  ."^tmHciliniJ,  li\  inxm  of  afllh  inst. 
An  aJverli-cuii'i.t  ^^iv.-i'  sriru''  iiirti:iil  i-' 

•Vtirporf  t'iii[  srulion  invite  tenders  (•■v  tin'  s'i[ip'.y  au  l  ercition  of 
constructi'-iiiii'.  «ti I  '.  work,  bnnkera,  A:- ,  st*^I  iIuij,  c.h'.  ami  ash  tnn- 
veyor,  overhead  trarelling  crane,  steam  boilers,  mechwical  atokcpi, 
fuel  economuer,  water  storage  tanks,  compound  condeiuing  vertical 
engines  electric  generators,  condensing  plant  with  cooling  towera, 
aim  fetid  pumps.  Spedtieationa  from  the  consuItiDg  engineer 
(Mr.  U  F.  ParvhaU),  8,  Prineca-street,  Bank,  Loudon.  K.C.,  and 
tenders  to  the  Iowa  elaik  (Mr.  Albert  A.  Kewnna},  Town  Hall, 
Newport,  M«u.,  by  6  y.m.  Uaieh  t5.  An  adeertlHaMiit  oontains 
further  particuUni. 

The  licneral  committee  of  niiniigHniimt  nf  tbe  District  Asylum, 
MuUingar  (Ireland),  invite  tenders  for  the  supply  and  erection  of 
tcU-tile  clock  and  indicator,  also  tell-tale  kcy^,  and  couoeeting  up 
same,  &c ,  thro'ighout  the  old  asylum  ;  aUo  for  electrical  It'll'  in 
drxtor's  hotuc  at  the  new  asvlum.  SpociScationi  from  the  <-l<'ctric;\3 
engineer  (Mr.  .Io«hua  W.  Edmundion),  35,  Cupel-street,  pnblio,  and 
teoden  care  of  resident  medical  »uperintendent,  District  A^ylan, 
Mullingar,  by  March  R.  Farther  particulars  are  contained  in  an 
advifrtisement. 

The  Uriliih  Ekdru  TTacti',9,  Co.,  on  beiuilf  ot  the  UraTewud  and 
NorthReet  Kloetrio  Tiamwaya  Co.,  imvite  teadew  far  tha  oena  traction 
of  new  and  le-eoBetmctiea  of  extali^g  tnaiwiifi  in  Oiaweindt  for 

iipg  lv  tnd  construction  of  elect rica)  cqaipnuat,  lad  fcriapciybi 
L'lii  i  iyiiig  cabler,  k:.  An  advertiienwat  gir«a  farther  pwncalaM^ 
and  teadcta  niatt  be  in  by  March  7. 

^NxtoM  Diatriet  Oonaeil  iatfte  tendcia  ibr  a  S50kw.  iteam  djaaano 

and  a  Bellisa  engine  coupled  to  two  43kw.  dynaiuos.  An  aJverti«s 
ment  contains  further  particulars,  and  speciBcations,  may  be 
obtained  from  the  chitf  electrical  engineer  (Mr.  Edward  Cnlvert), 
electricity  works,  Buxton.    Tenders  by  noon  of  Maieb  U. 

Sliipltif  District  Council  invite  tinders  for  house  terminals,  boxca 
aad  ewiicb-gear,  motors  and  switch-gear,  meters,  wiring,  cables, 
wires,  nwirrbw,  fn«i«,  fillings,  &c.  8pecifi  'ntiiin^»  («n  be  obtained  at 
the  I  'nim.il  Oiln:.  -I,  .Mr.ijor  Honse,  Shijdey,  lu  l  trtiders  must  bs  ia 
by  Marcki  19  to  the  clerk  ^Mr.  Jno.  i^.  Uho.irai.    >-ix  oilvertisemenL 

/;rt(/Atoti  Corparalion  invite  tendern  for  the  supply  and  erc-  '.ioii 
of  «l4>el  ancfironwork  reqiilrtd  io  the  construction  of  nii  i.lc'  trie 
;.iiwt;  house  at  Southwiek.  Further  particular)  are  giviii  in  rt 
advertisement,  and  cifications,  tc,  can  be  obtained  at  tlie  ofiiTes 
of  the  town  thi'r.  Mr.  F.  J.  TilUtone),  Town  Hall,  BlighfeeB. 
Tenders  to  Mr,  Ttlislonc's  ollica  Ly  10  a.in.  April  20. 

Grtal  <'(Htral  lUilw.ty  Co.  invite  tenders  for  the  supply,  daring  the 
12  months  ending  April  .10,  lOOS,  of  varioa'<  stores  and  materials, 
includiug  electric  light,  telegraph  and  sigoal  materials,  asbestoa 
packing,  i>rae»  sheeta  and  tubing,  bardarare,  screws,  Sn:.  Specific*- 
tioiMy  At ,  of  the  accialaij  {Mb  Oliver  S>  Halt),ljoniiaB-JoediJlalioa, 
.Manebcster,  te  whom  tMMuni  bf  10  a.ai,  Hateh  A, 

aiuuiiUk  Bonxtgh  Coaadl  iavile  teadcra  Jbr  aaaply  aad  aooi- 
stractioa  of  vsriona  atoree  and  worka  for  vat  year  and  Ave  diVB,fiaBi 
Mirch  20, 1901,  to  March  31,  mi,  iiialoaiva.  Tendeia  to  Dc  H. 
Man»rivld  H^bioaon,  town  clerk,  Shorcditeh  Town  Hdl,  OU-Stieet, 
Iiun<loti,  K.<.'.,  before  3  pm.  March  12. 

iihttrciiitcit  (Loudon)  Il  irjugh  Council  also  require  tenders  for  the 
conatructional  ^teel  and  iron  work  for  the  new  Whiston-strcet 
generating  station.    Tenders  by  March  0. 

'l"he  Commiuiomrt of  H.Al.  W  irh  <trt<1  Pi(''/i'f  flui'WifW,  l2,Slorey's- 
gate,  Londijii,  .-•.'i\'  ,  iLiimrv  ti'ii  lijrn  l  ir  the  creation  of  a  b-iil  liii'.;  m 
Uusliey  Pork  for  the  N*tion«l  i'byoicil  L»lv>nitorv.  Tender*  bv  noja 
March  12. 

U'im'iltd'jit  DiAirict  C>aacil  inviu  tcalcra  for  variou'i  ttorea  and 
mutcritl'i  for  their  electrio  lighting  defattOHBt  for  II  moaffaa. 
Tcnden?  by  March 

S,!.-<.l'.:i!.:f'vn  Corpjrdtiun invite  te:iili>i-  i  r  iiLiiiKtul  rkcliic  u-il  b:*, 
auU  iiaiutj:  iiud  covers,  including  excavation  and  reinstating  road- 
way    Tender!  to  town  etathbrnooa  Mansh  11, 

Southampton  Corporatioaailaeaatiialof«M<haae  thna  lUtoroDiai- 
hatee.  Tandam  to  town  dark  b|y  16th  yni, 

Ilraf  DirtiklOoBiMfl  iavite  laadiH  fer  a  taneaahiia  hoiter  aad 
aeBaaioriii^  a  laokv.  high-apced  alanu  alunator,  ead  a  S5kw.  nf«< 
diivea  altaiBator  aad  aecaHoiiea  Tcaden  by  4      Mardi  14. 
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I  UaAem  for  a  3-tMk  ihtltfa  lAuf 
to       T.  B.  Ibckciuk,  16,  BolmlioB-alMct, 
•Witgram  Ifunh  11. 

Ia  light  eonumttM  miitiie  •  TmI  ccooomiwr  and 
  to  Stgr  decWoal  OMMcr  (Xr.  J-  Akz.  Bdl), 

Bntial  Electrical  eommittee  reriain  tiad«l  forMMtimof  «uper- 
itractatea  of  Avonbank  electricicj  wotIei.  T(Bd«n  to  MereUrjr, 
Tmpto  Baei^  Bitatol,  bjr  Himli  19. 

ta  iBvftid  far  Ika  tkctric  lighting  of  St,  John'*  Cborch, 
Tcwkn  to  ICr.  Vanw,  Gvitoit-plMCk  HmrlttMtnet, 
.IvlfanliU. 

injedtonm  SlKtridtf  conwittae  main  taadaia  fair  amtbigs 
ddatoiy  ■haft  aadflflaK  Vandan    Ibiak  A. 

Aid^  Ota  and  lilaatriaitjr  aaaaniMaa  toWto  toidan  br  «dii- 
danwiii  plant.  Taodan  Itf  lui^  flL 

JtoNiiv  Oiiaiilkiis  ta^ain  laodaai  for  tlw  daetiia  ^ 
wnUuiuaa.  Teadeia  by  HuMih  6. 

TERDSKS  KBOEIVEB  AND  ACOEPTBD. 
Hrigblcn  Corporation  bare  rectivetl  the  foUuwicg  tcuden  ior 
oyerhMwl  troller  construction  and  eqaipment  on  the  whole  of  th« 
tramways,  and  lor  feeder,  distribating,  teat  and  telephone  cables 
0»a4itad  IVsUqr  Comtnu-tim  and  Equipment. 

Itobert  W.  Black  well  *  <k.  {aeetpUH}  £11,073  14  7 

U.  UilUOo,  „   la.feS.b  U  a 

l/Twdoo  Bra*,  k  Oa.   11, 8M   0  0 

MMWtmr.  MiKlroy  &  0>   11,218   8  lO^ 

WatiaHl  Electric  WiripgCa...   11.18910  0 

Pttder,  Ditlritnitiny,  Tetl,  and  Neplumt  Oailri. 

St.  lUj-m  Cable  »'o.  (<if«/>tft/',   £4,016  3  3 

Uod  uotl  iktluOjclwerke    4,863  17  7 

8)MUlilnd«wUi«nedeaT<i«flMa«  «,U8  4  1Q| 

W.F.DaaniiACiK  ^.  »          4,895  S  V 

Brighton  Corporation  h»ve  accepted  the  tender  of  Messn. 
F«drett«&  Co.  for  concrete  fuundatiooA  for  the  Sjnlliwick  electricity 
atatioti,  wharf,  timber  piling,  d.im,  and  c^^-irrcte  weir  for  £36,7G0, 

The  London  County  Coiinci)  on  Tut'^iiuy  prorad  tha  recom- 
tnendatiun  of  the  lltfihvaj^H  comnntte«  far  liu-.  a^'c^'ptaoce  of  the 
tender  of  the  Stirling  Boiler  Ca,  f  ji  ilie  supply  uf  Ij  ilers  for  the 
Council's  pow<*r  slatiin  in  connec.i™  with  the  canreraion  of  the 
tramway  system  on  thu  south  fide  of  the  Thttmcs  t.)  electric  '.raction. 
The  amount  of  the  accepted  tender  wae  iur  lt>  buileis  X' 17.063,  with 
the  addition  of  £3,03i  lor  Froctoi's  type  of  stoker,  or  aHcmatively, 
JUjiiA  for  chaia-f  i«t«  typ«,  of  improrad  and  extai-strong  puttejn. 
tm  tiaw  iaraaa^ilatknaf  aiateaaiiiW  waaka  fcomdatoof  order. 
Tha  itUoiriag  ftma  alta  ttndaicd :— B.  K.  Rowland  ft  Co.  (nine 
Ix^ers  and  stokers,  £26,6461,  R.  ITomsby  &  Son  (altenuitixT  tcii'iurs 
Ibr  boilers  and  stoken,  ranging  from  £'26,893  to  £30,9^^.'),  I'x'U  oo^k 
aud  Wilcnx  (alternative  fpn-fers  uf  i'.IO  f!2f>  and  £33,418),  W.  K  lUii- 
sbaw&  C".  ''1'2  liciiiti-i,  ami  Kilwui  Banks  &  Oo.  :  is  b,j!li>rs, 

i37,.''>00).  It  will  be  seen  that  the  accepted  tender  of  the  titiriing 
Go.  was  the  lowest  sent  in. 

Measra.  C.  A.  Pareocs  A  Co.  hai'e  !fj^«rc«!  an  ortier  from  the  New- 
castle-on-Trm:  ElLi:lric  Supply  Co.  ia:  ii  slcdm  turbin'j  alterniitor. 
The  plant  is  to  l.sc  ihrue-jiliass;  and  for  au  outpiiit  uf  l.&OOkw.  at 
&,7oO  rolt',  with  n  periodicity  of  40  0OWplet«  cycle*  I'lt  ■Mitoud.  The 
matkini;  i«  U>  lu  compltte  with  surface  condetwer  fiixl  iiir  jiuiups 
dtiven  by  electric  motor. 

Abcideea  Corporation  have  let  the  cjutruct  for  the  <:lectri':al 
aamiMMWrt  of  tlia  BatUne  8totion  tnnimr  ranto  to  tha  Biiiish 
Biditai  Win  Q», 

Urn  Edfeoadia  Xiaetrfa  Bawaiid  Iighlln(  da.  (M.)  ban  placed 
ncantoaetwillinliaDdaaktonltatlliaaupnljranid  aiaatianaf  aeom- 
pfatoiaMntini  pliBtaf  S»400 

BwraMOM]«MtlMi  luiTa  placad  n  ealar  «fth  MiaiM  Cromp- 
ton  ftClih  Ibr^bQOpaiia  of  in  lanp  aaihaoa  at  £10  flt.  par  1,000 

Ham,  Bubii^  Vna  k  On.  XaiOtk,  hu*  noaiaad  f ma  Kiagara 
an  ordar  tor  rix  tnrDmaa,  aaeh  of  tsBOO  u. 

BUSINESS  NOTICES. 

Mcti^ra.  Ffitchtittg  and  iiold  iniorm  lu  liuu,  iu  onier  to  uevou 
the  whole  of  their  attantion  to  tha  iacreating  demand  f«r  tlw  type 
of  storage  battery  inanufBetitrad  at  the  company's  worfct  at  Feitham, 
lliddkeex,  the  buiiaeas  of  electrical  ensinecm  and  cootrectore,  lately 
oarried  on  at  15,  Uirt-strcel,  London,  W.C.,  has  been  transferred  to 
Messrs.  Braby  and  Tumlinson  (Ltd.)  at  tha  aama  addreah  Maauik 
I^tchetts  and  Oold's  oaly  addrvsi  is  at  Fsltham. 

The  offices  of  tba  Eicatric  Valdiag  Ca  have  been  removeJ  to 
S«,  B«ainghiill-4treat,  Loadon,  S.C>  The  depariun-ut  f^r  jobbing 
irork  haa  been  tiansfenad  to  Mtfiira.  Smith,  Parfray  &  Co.,  141, 
Boeicingham  Palace-road,  &  V. 

AAKto-dajrtbe  addicai  of  tlia  Schattoar  Elaatricitr  Matar  Co. 
(lAdi)  Till  Iw  Tyndain  VmUj  TTppar  alwir^  fallnnlpn^  lomlaiiii  W 


The  Stnrtavant  "-|^»— *f  Co, 

Viotoria-strect,  London,  B.CL 


to  147,  Qnaaa 


Messni.  }V.  A.  Buter  and  G.  S.  lanqr.  alialiiail 

idiHuaad 


trading  as  Baxter,  Impey  .V:  Ca,  hava  dindlTad  paitoaiahin^'  JUtHi 
by  Mr.  Baxttr,  who  contiaofai 

Mr.  TV.  B.  Oilmore  and  Mr.  W.  hUXh,  abatnaal  cnginaarr, 
Fon^oB-aUeol^  BaUhak,  ham  diaalTad  parhmhip.  Me,  Sllman 


BANKBUPTOIBS,  UQUIOATIONS,  *c. 

The  tirst  meelujg  of  crtditors  of  Lewis  B«njamia  an  I  Kraeit 
Benjamin,  wire  manaiaetaret:^,  tradiuj;  as  J.'^hiistfuif,  lii't,  j  irmn 
&  Co,  10,  Ascham-street,  Kentish  Town,  Loadon,  K.VV  ,  took  place 
recently,  when  Messrs.  B.  T.  Norton  aud  F.  S.  Salamon  were 
appointed  joint  tnistoes  with  a  oomwittae  of  inspection.  Debton 
attributed  failure  to  prQasnia  hf  anditora.  "Dm  bnaincn  «aa  atartad 
in  1890,  and  was  continued  nnUI  Bee.  W  lait,  whan  dabton  ean< 
verted  it  into  a  limited  liability  undertaking,  reoeiTiog  £500  caik, 
and  £8,700  in  shares  and  appointment  as  managing  dinctocii 
Liabilities  £T,4S0,  aasett  estimated  £5,012. 

The  public  examination  of  Tom  Arthur  Flather,  electrical  engi- 
neer, lately  carrying  on  bosineu  at  the  Park  Electrical  Works, 
Speedwell-strett,  L-:a  ,is,  took  place  at  Leeds  on  Tuesday.  Liabilities 
i367.  3f<.  a  .  .li-f.j)  £.11.  I3n  7d.,  deficiency  £325.  Os.  9d.  Bank- 
rupt cornni'jiici  1  liUiiiRvss  sLt  yeara  uijo  with  £'t;ix>,and  attributed  his 
failure  tucxoi^icive  rent  charged  tat  hire  of  machinery*  The  buaiaesa 
was  now  being  CArri«<l  on  by  his  brother-in-law  and  Vtu,  Fialhw 
as  Flather    Co.    Kximination  adjourned. 

F.  A.  l^atlcr,  uiiL.i  i.'.fri-liiiiil  and  munnfkcluri'i-,  C,  Ciiiilv  I'-iak- 
road,  Wallbanutdw,  ha;  i.'wu  adjudicated  Utukrupt.  Thi.-  first 
meetii^  of  creditors  takes  place  on  March  7,  and  the  pablia 
examinatUni  on  April  3,  at  Bankruptcy-buildings,  Landon,  W.C. 

The  dladuuga  b>  hankraptey  of  A.  ti.  In%  claetrietl  esgtneen 
4G,  WUta  Foal-kM^  Laadon,  K  (Hading  as  tbe  Uloba  Eleetrknl  Ctt,> 
is  antpandad  fiar  toro  jaai^aa  dia  aatato  an  not  aqml  to  Ite  is 
and  dairtar  lud  aot  not  wonar  hooka 


kaftprofarl 

TkaaiUtaaaf  P.SiiioiairtalaetrieBlaBgiBaartAaiPartBiian,  Hdaof 
Itl^,  K.&  (aa  a  linn  and  aa  am  individualX  ban  Man  Mtnaaintod. 

The  liquidator  of  the  Phaeton  Electrical  Co.  (fAd.)  (Mr.  W.  I, 
Ogden,  6a,  Attitiu  Friars,  I<ondoD,  E.C.)  announces  a  ont  aial  Unal 
dividend  of  Ci  io  the  £,  jwyable  on  March  13  and  14,  and  Ml  any 
succeeding  Wednesday,  between  10  a.m.  aud  13  a.ni. 

Tba  Elactro-Ohemioal  Go.  (19QU},  Ltd ,  ia  to  ba  wonnd-up  wliiv 
tarily,  Mr.  K  Sbaw  neling  aa  liq[nidatar. 


Fiant  lor  8Ale.— Messrs.  Wake  and  C:«rr,  123,  Victoria-roail, 
I>arUn^Kjn,  hare  for  lalo  foor  «aia  of  mtkai  antioa-^pa  tiinl^ 
exuanjiao  engiuM.  An  admtiatniant  glfaa  addMonal  ttforraataon, 

and  further  particulars  can  be  obtidnad  uon  Messrs,  Wake  and  Carr, 
Uarlinjfton,  or  Mr.  The*.  W.  Ward,  BbcBeU. 

All  litlvertisement  also  contains  some  particulars  of  eight  laign 
locumutivL  boilers  which  are  lor  sale.  Applications  to  Meseia.  Waka 
and  Carr,  Dar!in^t<in,  or  to  Mr.  Tha*.  W.  War«!.  Sbeflipld. 

Hull  Electrn:  Li.'itin;;  ctnuniittft  itivitc  ullVr^  fir  I'mir  Wilhas- 
Sieni^n* direct  coupled  ^tojui  dyoatiios,  together  witb  Sfnaru  aiiiMture 
I  and  QlhiT  p'lrtJ",  swilclih  )*rd«  and  accessories.  The  plant  is  in 
(.'xcelk'tit  working  order,  and  may  be  seen  at  work  by  appointment. 
The  sjd^  IS  doo  to  tho  ahiaMia  to  tba  bigh-Tolla|ia  nratani,  and 
undcrs  (addreaaed  Cludnuui  of  oonnittaa)  nmit  ba  ddiveicd  at 
town  clerk'H  office,  Town  Hall,  Hull,  br  noon  itarch  21.  Further 
narticulan  may  be  obtained  from  tac  city  clectricil  engiueer 
(Mr-  A.  S.  Barnard),  Scalcoates-lan?,  llsill    S?*  a'lir'erti"Tment. 

Burton-on-Trent  Oas  an!  Elccirii  L:|,'ht  ,  oiuiuii'.i  L-  have  for 
•ale  a  horiiontal  compound  engine  ^^  ith  ii  sin^Ii^  phasa  altenatoi^ 
some  particulars  of  which  are  ^tt  <.iur  in  u:i  adnallMmeatt 
Offen  to  mana^r  and  engineer,  Mr.  F.  L.  lUui.>s«icu. 

Bala  hj  Aaction. — By  order  of  the  truntcc  under  the  deed  of 
assignment  made  by  O.  Stcgm.inn,  tli«  «^ncV  :ii  tra'lff  an  !  iriar'  irtery 
of  anelectrical  engineer,  oUi,'-L-  furiiit  ii<',  littirj).'',  inn,  Si-,  will 
be  sold  by  aitcUtm  by  Mr.  !f.  W.  Smii'.i,  .it  I';,  St.  J..)liu  s  lull,  LUpham 
.(unctinii,  Londiin,  Ihii  d  tv,  I'ri  hiy,  Mircli  l,at  12  o'ola.rK  precisely. 
Au  adverti^euivul  cautaius  acwe  larther  particulars,  and  catalogues 
nuy  be  obtained  front  the  anetionotr»  at  tba  aactiaa  and  eatoto 
ofliccs,  7,  Featherstone-buildings,  Bedfind-nw,  London,  W.G. 

Electrical  Co  s  Spocialitiea  Li'ts  Nos.  10  und  \r,  of  the 
Electrical  Co.'s  mam  cauiogae  are  now  available,  and  dcil  i«»pec- 

1h  tba 


tivdy  wHh  lanipbold«rs  and  nMaaniiiui  inatnuMnla  In  tba 
former  list  an  iuBuite  variety  of  hoMen  for  all  pornona  are  iltot- 
trated  and  de«eribed.  A  section  of  the  list  deals  wUn  lamphuldcr^ 
for  electric  signs  and  illuminations,  and  another  with  lanijiholdert 
used  in  stage  lishting.  The  meaiiuring  instrument  list  includes 
instruments  for  duwt  and  alternating-current  pha.<e  meter%  dynamo- 
matiia  watUnateni  initnnMnia  for  taaiiiu  insnlatioo,  phase  adjustaia, 
te,aBdonpqga  W  i»  •»  IBititnlioB  ihowiqg  •  aiMa4aita«VM 
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fitted  complete  The  {mrticulara  include  prices  for  complete  tnvelling 
testing  eijaipmenta. 

Electric  Drilling  Machines.— ^Ve  illattnte  lielow  a  outioiurr 
type  of  diillinj;  raachiiie  with  llcxible  »hftft.,  supplied  by  the  Gtncral 
Electric  Co ,  which  con)pri8<-i)  n  Miiftll  elei^tric  motor  of  the  ironcliu) 
typo  Kpeciallr  def  i(rn«l  for  this  clasa  of  work.  The  motor  i'*  made 
in  »i/:«s  from  a  »mall  fraction  of  a  horre-power  upwarJa,  ami  ihftv 
diiiiLoultvc  iiiacliincs  can  be  worked  from  an  ordinary  10  c.pi.  lamp 
connection.  Uthcr  than  stationary  types  of  thcw  machine*  cau,  far 
e«fc  in  working,  be  susponded  from  above  by  mtaiis  of  pulleys  and 
counter-weights,  eech  ol  tlie  machines  bavitig  ft  breast  rc»t.  Owing 


to  the  fiuall  size  of  the  motor  a  low  voltage  is  A'lritn^ile— niailly 
65  volts  to  111)  Toll r*— but  tlic  design  it  suitable  fur  vollaifes  up  tu 
6<K).  The  Dural>er  of  parts  of  the  macbincK  Una  been  reJuced  to  a 
minimum,  nnd  th<^'e  are  int«ic1):tngeab]i-.  for  the  respective  sixes,  so 
that  repairs  can  be  elfected  witli  ea«!  and  without  delay.  In  order 
to  Hecure  comparatively  li^jlit  weight  the  parts  are  m^itlrof  aluminium. 

"E.LB."  Systcni — We  arc  informed  that  a  demon'itiation  of 
the  syittcm  of  electric  li>;htin;<  boaixU  anil  stri]ii  owned  by  Klectric 
Li^ditiii^-  Rtarda  (I.'/i'.)  wiin  mudc  recently  bi-forc  the  <  Vir  of  Uussia, 
the  (irand  Dukes  Walderaar,  .\lc\i»,  and  -Sergiu",  and  others.  A 
careful  exiiminiition  was  mikile  by  the  C/ir,  nnd  c^nsidcrtiblo  interest 
was  shown  in  the  cmniianj'it  sy.iiFiii  nnd  its  variouji  applications. 

"  Mecb&Dic&l  Draught  System.— The  American  Blower 

Ca,  of  70,  Uracocburch-street,  lyjndon,  H.C  ,  have  preptred  a  pam- 
phlet on  their  "  A  B.C."  fan  sjatcm  of  mechanical  draught  for  .steam 
boilers  A'"!  copies  can  Ix-  obtained  on  application.  The  system  is 
diagraiiimatically  ilhistnited,  and  a  view  shows  an  installation  of  an 
induced  draught  -vstem  with  du]dic«te  Un*  and  engine*  and  short 
iron  chimney  applied  to  a  Ijatterj  of  six  Urge  Ltncittbire  bailers, 
with  a  fuel  ecanomi.'«rs  combined. 

Electric  Generating  Plant— A  circular  relating  to  electric 
generating  phint  maiiufAcCnred  by  Mesant.  Mather  and  I'liitt  has  just 
been  issued. 

Messrs.  Krncst  Sjott  and  Mountain  have  issued  lonio  interesting 
parliealars  uf  a  large  iustalUiinn  recently  completed  for  the 
Broughton  and  Plai  Tower  Coal  C  ) ,  Wrexham  This  is  de.'<cribed 
•a  the  Inr^t  electric  plant  in  the  I'uited  Kingdom  for  endle^n  rope 
haulage  and  ]>iinipiD;,',  the  total  power  of  the  plant  being  tiOO  ii.p. 

"London  ManiuU,"  1901  —Edited  by  K  >bert  DjiiaM.  (Lnndon  : 
Edward  Lloyd  {lAi.).  Is.  Od.]  Thia  ii  the  lifch  annual  puldicalion 
of  a  u.ieful  luaniukl  of  information  concerning  metropolitan  public 
bodies,  obtained  from  oflicinl  sources  or  oIKcially  reviscl  The  editor 
is  closely  connected  with  the  literature  of  London  municipil  life,  and 
is  conscqi  entlj  in  a  poMtiou  tu  ac(|uire  a  moss  of  information  and 
statistics  relating  to  municipal  London.  The  numerous  changes 
brought  al«ut  by  the  puaing  of  the  London  Uovernmcnt  Act, 
iiicludiuf^  the  tstablixhment  of  burou{h  coawtiU  in  pUce  of  the 
old  ve»trie-«,  an<l  the  wiiiening  of  the  sphere  of  municipil  operations 
in  many  dircctioni",  are  fully  reonleil  ti  the  "  M*nual,'  which  may 
bi'  con.sulted  upon  all  maltors  relating  to  the  constitution  of  the 
nnmerous  public  boilies  responsible  for  the  government  of  London 
and  tireater  London.  A  few — very  few— fd'wiiat  mny  ba  termed  the 
municipal  landmarks  of  the  gr'rat  city  arc  illunratcd,  and  if 
wo  have  a  suggestion  tn  make  it  i»  that  the  nuinbef  of  these 
illustrations  ahuuld  lie  greatly  iucrmied  in  future  iuucs  and 
their  <|ualit^  aomewhae  improved.  The  price  of  the  "  Manual 
should  b«  increased  to  mtct  this  odiled  co^L  Lon  Ion  and  its 
many  di«ap]i«urit<g  points  of  interest  arc  of  more  than  local 
concern,  and  the  title  of  the  work  uikKt  review  jusliGet 
the  hope  that  mord  attention  may  be  given  to  these  intvre«tiDg 
points  than  is  now  the  case.  The  portraits  <.f  tlie  nwyors  of  the  new 
boroughii  are  mteicsting,  and  much  of  the  information  given  is 
useful,  but  the  title  feenis  to  dimand  that  .lomething  more  than 
municipal  informatiun  should  be  included  within  the  covers  of  siidi 
a  work.    We  have  already  the  "Municipal  year  Book,"  of  which 


Mr.  D.tnuld  is  editor.  The  "  London  Manual '  ii  much  too  uniniposng 
a  work  for  its  excellent  title. 

"Power  and  Lighting  Economist. "--Thifl  is  the  tide  of  « 

Quarterly  ma;;u/ine  puljlislieil  in  New  Vork,  which  i>i  established  to 
eal  with  the  '  economic  law.t  and  experiences  in  the  fields  of  power 
and  lighting,  and  to  give  a  general  view  and  review  of  the  whole 
field,  c-pecially  of  new  idea.4."  The  first  issue  of  tlie  magtzinc  h  not 
a  Ftriking  one,  cansieting  mainly  of  extracts  from  the  electrical 
juurnAlt,  ThcM  extracts  nave,  for  the  most  [xtrt,  little  bc.iriiig  u[K>n 
the  advertised  programme  of  the  new  publication. 

Brevets  d'Invention.—S«fior  Henri  Iluusvr,  38,  /Can-ilia,  Madrid, 
Spain,  hn»  issued  ii  [kamphlet  entitled  "liases  Fonda  l  entsles 
d'une  Loi  rniveisellu  t>ur  lus  Brevets  d'lnvention,"  in  which  he 
calls  the  attention  »f  all  concerne<l  to  his  propaial  that  when  new 
laws  are  being  made  for  the  regulation  of  matters  relating  to  {tatents 
and  trade  mnrki^,  the  inventor  should  be  heard,  and  not  only  lawyers 
and  patent  agents..  ScHor  ILiuser  puts  forward  a  strong  caw  on  the 
inventor's  behalf  temperately,  .ind  the  pamphlet  is  otherwise  intere<l- 
ing  reading.  The  right  of  translation  is  given,  and  copies  of  the 
pamphlet  can  Iw  iibtaincd  for  '>'h.  (5d.). 

Exports  of  Electrical  Apparatus  and  Material.— The  following 
list  gives  olUcial  particulars  of  the  exports  of  British  manufactured 
electrical  apparatus  and  material  (includiag  tclegroph  and  telephone 
wire  and  material,  but  not  including  electrical  instruments  or 
machine*,  which  are  not  separately  specified^  from  Keb.  -20  to  Keb.  27, 
with  the  jH^rt*  of  destination  :  — 

Afriea—AUiAwh  'M.  £iO  :  Ca|pe  Town,  £488  ;  Durban,  £865  ;  Kixl 
LooJoD.  £15  ;  Sue/.  £12,500  ile!egr»ph  c»1jI-;  ^ r;/ri»rinrt —Buenos  Ayre*, 
£490  (telegmiih  wire),  i^tufra/una— AuekUml,  £49;  l.yttloton,  £203; 
Mellxcartif,  £iM2  :  PerLli.  £:59  j  r..rl  rUalmer/-.  £53  :  Syiiney,  £1,763  ; 
Wellinnto'i,  £221.  //njii'/  — lti  >  .liueirtj,  £80.  I'-v^-n -Ci>loiiibi>,  £70. 
t'AiVi— Val|iin>ui>,  £66.  t.'Ams -.SluuiKhai.  £48,030  (leleKtaph  ntljle'i. 
/'nini'irl'  — (.'upviibiigei.,  £14.  IStrmuny  —  Haux^iiiT):,  £643  i  includioK  £60} 
telegraiih  miit«rinl).  Oiimllnr  £W.  //o/AitHf— .Vtu«lerdam,  £25  ^  R>it. 
lerdkm,  £19.  y/any  A'on^  — £1,175  (telet;rs{iliapii4tralus).  India — IkiruUsy, 
£420;  Calcutta,  i  197.  J.if»in— Kobe,  £1,412  (ielegni(.licalOel  M'tlli  — 
£30.  Afrj-ir'i  -I'lutriratico',  £75  (teliv>'<I'b  material).  Jivum'tnit  — 
RraiU,  £190  i  tel.'urniA  cmblcl.    ffiuiii.i  -  Kure.  £6,532  (telegraph  cable!. 

—  l!itn(;Vi>k,  £29.  .""/win  — lltrcelima,  £83  i  (elegrapli  material  ; 
(ireiiMin,  £76  (t«lrf;r«ph  materinl  .  .stni>(<  StUlnunli  -  Kin|{a|Kire,  £1 1,148 
iincluiiing  £11,000  t«l»Kr»ph  ca'jli-).  Il'.rf  /ri<i<-«— Triui.Ul,  £14.  Tut«l 
£87,857.  agaiaat  £10,647  in  the  corronoDding  week  but  year  (Feb.  21  to 
Feb.  27). 


COMPANIES'  MEETINGS  AND  REPORTS. 


Telegraph  ConBtruction  and  Maintenance  Co.  (Ltd.)> 

'I'll?  thirty  ncveiilH  uriliiiary  Kenentl  iiieetiiig  of  the  mcml>ir>  of  thi^ 
ci>ui|inn7  wu  held  at  the  uni.-e*,  38,  (JlJ  l*run<J.stm't.  Liiil'"i,  K.i'.,<>n 
TuiwdAy,  uiiiler  the  nretiilrii^y  of  Sir  K'OBBBT  G.  \V.  illRUIIir,  U.C.II. 

The  SKCIEKrAltV  \.\}t.  K.  Dickeof)  reul  llia  nuLioe  calling  the  m>-etinx 
and  the  auilil'irii'  n^port,  u  appemlcd  to  the  lulaoce  sheet. 

The  ril.VIIlMAN  uid  :  I  omclutle, gentlemeu. yi>u  will  take  the  rrp'>rt 
OS  iTJkd,  as  you  (5i'ner«ily  do ;  and  1  hr>[ie  thul  it  is  a  i*piirt  that  hsi  given 
you  full  ~»ti^f.»rtion.  Wc  have  for  m»ny  yean  ji»»t  l»»eu  able  t<>  present 
you  with  a  very  snti«fact<*Ty  -lateinpnt  *>i  the  cotidilioit  I'f  the  compsny, 
•howiin;  it  t  >  tic  th  ifoughly  "iiund  siid  cainbli-  u(  pruvidiuK  the  |iru|>riet<'r'* 
with  a  good  diviJcnd  ;  but  "ii  tlii«  < m  it  it  our  nrvm  pli  nure  to  l-e 
able  ui  place  Ijefoio  you  an  acowuil  of  a  very  mui  h  exteinled  '■plKT?  of 
operation*,  iv-ultiog  in  vei/  much  larger  tii:ure«  llisu  liave  iipi>»ared  in 
any  of  our  bilaoee  sheetH  for  a  \tTtat  many  yeiim.  The  net  profit  for 
the  year  wnt  £103.195.  ai  oimpsred  with  £82,823  Usl  yeai- ;  and  after 
p»yiii({  iin  interim  .(ividend  of  5  per  cent  ,  there  retntiin  lududiog  the 
niiiouiit  brought  forwiird — £151. '•83  !•>  Iw  dealt  witli,  out  uf  which  it 
ia  propoMil  to  di.itribuie  a  diviJvti<l  of  £1.  4«.  |ier  "luire,  ti^elher  with  a 
biuua  of  6i.  per  shire,  absorbinj!  i:S6.0ii5,  or  at  the  rate  of  12J  i«r  cent , 
nail  makini;,  with  the  amnutit  already  paid.  17^  per  i^-iit..  ioiludini;  the 
boiiu*  u(  2.4  pvT  cent..  tu\  free.  leitTing  the  aube(inti»l  <uin  I'f  £75.564 
to  be  ciOTKxi  forw.irJ.  Tiie  bslitQi.e-ahci'1  total*,  m  you  see,  have 
at  last  reiiclred  a  luiii  o!  atKivc  £3.0:0.003  on  eich  anle.  We  have 
been  very  m  lively  at  work  durioK  the  yciir.    W  e  have  tlnue 

a  gi'sat  dni  of  work  !u  every  way,  layuii;  souio  rin>idi'rabl«  ctbleK. 
pcrformiiiK  repair^  for  f.irrli,'n  lloveruiueutB  and  i  Mn]>"iie»,  and  pro- 
viiliiiifi'torocjkblefor  coinpinir.'-  to  keep  in -.t  jck  for  their  re<)uirementii :  iind 
oir  factorici  bav  bem  fully  occupied.  Tney  are  ii  eicrlUnl  cowliliwi. 
The  Wharf-ixMil  factory  ba»  liccu  aoniewbit  further  exttmdeil  and  fur- 
iiioberl  with  frcali  iiiachiiKry  ;  ami  they  have  bjth  bccu  fully  oceu|MeJ 
with  work  during  the  gris«ter  piirt  ot  the  year  uudcr  <oii.ii|eriilimi. 
Tbv  debts  owiuK  by  the  c^niinoy  aiv  of  tlie  u><ial  chiracter ; 
they  are  all  of  a  limit«>l  tmd,  uud  are  whtt  occur  iti  the 
<varrciil  transactions  of  our  bu«in«M.  The  ixwri*..  are  con>iiilembly 
inrreojiel,  uud  this  you  will  at  once  umbTstand  to  be  dceireble 
when  you  bear  in  iiituil  tlisl  we  h»vo  bern  able  to  obtaiu  llie  eiocuti  m  of 
thr  ^'n^at  I'acitK'  cable,  which  will  utiiloubte<llv  entail  upm  us  a  heavy 
outlay  beforr  we  can  receive  a  oorrespiiiKling  auiouat  of  pay  for  the  work, 
llic  rable,  u  jou  know,  has  to  be  complc-.c  I  by  the  end  of  1908 — the 
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•nuJler  portitMU  uf  it  hy  the  iiiiildlt  ut  1902— ••>  tbat  w«  have  got  i\  long 
iwriucl  of  work  Riifl  es|icii<)i(UT<i  tn  get  thr»ug:h  before  wo  rot-eiirc  the  full 
retouncrntiua  which  tSiit  w<irb  vd'.^  Iirin?  in  when  it  U  coui]»l«t4«<l.    I  tl>ink 

Cn  wilt  nil  uiul«r«tM; :<1  tha-  !  t  ..Ua:  ]<<:>■  . h  ir  ii  ilctlrable  tlitt  wi*  iliuulil 
ve  our  |iock«t£  full  of  money  plac«<l  in  reaerve  to  iiwel  all  ibe  npeuMm 
«t  ibkt  muewhat  tifiac  putod.  Tto  jiiwinn  ftnd,  yw  nQl  rtmin,  v» 
iticreaMd  If  •  niKlMr  £10,000.  Wa  ttars  now,  th«i«r«r».  In 
lukod  £20,000  Uivhrit  tli«  •rtv""'*'^'"'^  ii?t!>iinn  fur.)  fw  oor 

officen.  I  think  it  i<  the  opiniun  "I  tin  pr.  ;  ri-?;  .r%  well  a<  of 
the  directora,  that  thi*  is  Ihv  l-rxl  wajr  iu  vrbKii  w«  CHQ  give  Kime 
■peetal  rvuiunerstion  to  our  >talT,  wliioli  liaa  vrorked  m>  rery  iaduKlrinu'ly 
■Bd  BBiKtirety  during  tbc  yittt  few  veura.  The  tuiii  we  bikd  tklremlV 
MBUBlBhted  «(  MOlWO  WM  Ml  Mfflcieiit  to  atari  the  )>iii»i<><i  fund 
on  •  mrmg  foolillff,  WmH^  tlllMlUllll  the  whrnie  i*  II  Kioi|>le  oor,  and  dn<-> 
not  iDTtilve  any  lai'tre  actual  pa3rroi"nt«  from  '.h"  itsnior  uicinl«r«  cif  thf 
•  t.itf,  jf  i  -  11-,  , «.  ,-y  that  th«ir  paymrnu  ul.t  )«  nuhaidined  at!  1 
omated  hj  contrilialioM  inMn  the  c<>ni|i«iiy  in  urdw  t«  lK»k«  tbem 
M  tM  altff  wM  tditf  t-alM  upon  lo  pty.  Tlw  tcbcnr, 
M  I  told  foa  on  ■  fomiw  oeauinii,  it  KritfraJly  of  tliw  ntura— 
that  a  junior  ctctk  romiDg  in,  icceinng  at  the  rnt<>.  ny,  of  £100  a 
jcar,  ahould  i*y  £10  in  hia  flrtt  j<-ar,  which  would  entitle  him  to  a  pvnaioii 
M  Sib  "O  hia  retirement  at  the  ago  of  66,  nod  that  <-vh  ynr  beahimld  |iay 
ao  increaicd  rate  of  c»iitriliutii>n  atxl  that  a  iorrrtj ■  i:i  ivi;-  inci'<-»'o  Dhould 
l«  made  to  lii-t  |ieu.iiuu  at  the  cud  of  the  time.  1  bliiuk  we  thitl!  bo 
able  to  start  that  if  you  approri'  nr  'i  1  lubt  you  «i1),  our  •lreiig;bening 
tile  peniioQ  fund.  Tin-  ihiit*  af>?  n  (  xccil^nt  condition,  and  have  all  been 
actively  ctijj;!  ivt  1  ir.  ..c  ii  ni  ■tlrtij I in'ii.  .\'.;  -iur'  fiTtip-  hdv"  .l  iiv  work, 
aS'l  llm  ■  Ar,>;::ji  '  lia.i  iiliin.ii  ex;-i'fJiNi  lie:  u«  i'.  -ik,  .n;il  is  iiluiiil 

•Iwaja  doing  record  itoi  k.  l  lie  utlictra  in  eiuirge  ot  itieabipc,  »e  wt-ll<M>  (.lie 
oflkUa  at  both  our  foctiirin,  liave  merited  the  very  bi^h  approval  of  the 
Uttetun,  and  I  am  <|uite  «uic  you  will  feel,  aa  «c  do,  that  their  etierKiL-i  liaTi< 
eoDtrilpUtcd  very  Urgcly  to  the  nuccttia  of  tLcoom|iauy.  I  do  not  know  that  1 
have  anything  very  ii|i«cial  to  aay  u>  you  uuleji  any  quentiuo  idiuuld  he  «ake>l ; 
hut  if  yo«  Khonid  wish  fur  any  furtlier  t^jilaMtif  ru  »r«  ihill  te  Ii  it  py  t  ■ 
jivc  them  to  you.    I  n'lW  pr<>pf»-«? — 

Itefntrffl  tttnt  tkf  rff^rt  rtn«f  ttrctntnU  of  the  dirtclun  io  ih*'.  ISOO, 
mhntMcflt  ta  thit  m'>(t>w,  U  nwl  t!\t  "tmr  art  kmiff  tmarfd  aiW  ■tii-'pird. 
tmi  thai  a  dirulctxl  nfiA'.  frr  .\htre,  I'^iHltmeSA  «  4»»u>  o/6«  f^r  tktrr, 
WtHHg  a  M'li  i>/30».  fx  r  th>irc  'Jn  nd'hlvm  t'>  lAi  12».  ;jrr  lAarr  inlrrrsi  nr 
ftritrim  iii'i-l,  H,]  p-ii-l  (.>  June  30,  19C0>,  U  paid  u/i./n  all  Maivj  cj'  Ih- 
emti/Miii^  "^""Mc  tftiir  iitdirt^j  /A.-.  31.  1900, that  F»r.''i  iV'iUnd  attd 
h(mn^     y  ■  i  /  frtr  uj  i)nxm'  tm.  ' 

Sir  »',\Mf;s  I'KNliKK,  Bat'.,  wrondwl  thi'  reauiatnui,  which  wa» 
Mrrinl  uninin'r.ur.v. 

On  the  motfcu  il  sir  J.  I'KNDKH,  wcon.led  hv  ibo  CH.VlUiLVN,  the 
ratiriiiK  director^.  Admiral  ^  Anthony  M.  KoAia*  and  Mr.  Onlin  F. 
C^mpbrll,  were  re-elected  \  and  the  auditor*.  Mr.  Jabtt  Qma  and  Mr. 
I'atiiL'k  A.  Qlrgg,  witp  tift«rw»r<l«  re-i'ip-'i-ifi-.!. 

Mr.  OlltSOX  tJiei.  pr.iu, -id  ,  c.n.ii.,;  v  •■•  ,f  thaoka  (o  the  chairman, 
dinctuT*,  secretary,  an  t  v.iit5  I'or  their  maniigcmeBttil  (iMmnipauj'aaffiura 
and  Air  the  good  report  which  had  ham  fWcid  bifvra  tlw  ahawiintlitii. 
IMt  comgaoy  enjoyed  no  ptivilrf{e«  in  eooaaclNii  with  tha  woril  they 
liatlertwk  to  curry  t  ut,  but  vrtre  open  to  comp<'titian,  and  therefore  the 
■hareho1der>  mu^l  aaaume  that  the  extended  buxinvsx  aniiounoed  t<'  litem 
tliat  day  'v*i  nMritri",!  Ir  1  -  tli'  flksV.  tn>?u»tn'.  an<l  cunataiit  per^eveiaiieo 
of  tli—<-  wl.n  :iiA:i;,j^ii  1 1  p-  illmi  -  ■  '.Lv  omj-any.  He  had  been  a  ahan-- 
]><>lder  (or  u  gn  iil  juAsiy  y<iar«— (r"iu  ne»()y  llie  bet^iuniiig  uf  the  ouni]>aiiy 
—and  hr  greatly  apiirnciatad  tba  ■MTvii-'^  of  all  wh  >  were  connected  with 
the  cnndiu'l  '><  the  liusincsa, 

Mr.  liAKNKS  iMcoodvd  Ibo  moti-Mi,  which  naa  eariieil  unanimviolv. 
The  CHAIRMAN  :  On  behalf  of  my  l««ther  directors  and  mywlf",  and 
•bv  on  hebalf  of  the  i  aO,  I  lliank  yuu  very  conlially  for  the  gencroiM 
•■(pnaiana  which  Mr.  tiibaoD  has  umn),  and  for  thaUMiner  in  whi«b  you 
kawtracMved  hia  propiteal  to  thank  u*.  Wabkfc  btdahaid  time,  pnrlicu 
hrly  the  unioer»  and  the  employee,  who  are  wofitlllf  MnDetinMe  uigbt  and 
dkgratour  factoriee.    U  doe*  r<(|uire  conatant  watckfuhMW  to  get  work 
•ao  to  carry  it  out,  and  we  bu|>e  not  to  diiniaiah  wurMM^giaa  in  aajr  my, 
ftnowiog  that  we  have  your  kind  appronl. 
n»  pmoeediKgs  then  taniui«led. 


V.  V.  Bulqn  Taleif  nyh  Woriu  Go.  0M.), 


The  twcnty-Mcood  ordiiMry  ginami  punting  at  tfah  Coaifaajr  «m  bald 
yeaienlay  (Thundqr)  M  tfaa  <Smutm-Vtn»t>  HMalt  «ndar  tba  fmiUanqr  of 
Mr  svp^wr  Onaa. 

T>M  sh:ORErARir(ltr.A.E.MniMi)ll»tiDSTmdllieiieliM«rilfaf  the 

meeting, 

Hm  CMAIRMAX  (hM  :  OantiMnaa.  4  fanml  vt  the  Mmcc  attcet 
will  thaw  won  that  K  iei]nii«i  ao  larg*  am«ant  of  aownmaon  the  imrt 
of  ynur  Dutetiin  lo  SMet  y<iu  (<•  .lay.  We  have  t>i  put  Uiforo  you 
n  Inlance^aliaM  which,  ]  think.  ht»  had  no  rival  among  the  Ijalunce 
theeta  of  >imilar  tiiin|\,ni"i<  in  I'le  courae  of  this  y™r,  aivd  we  feci 
til  it  ii:;iy  li>^ik  you  ill  ili  -  i-i  "  with  a  litt!n  cturt^c,  |>«rha|i^.  au<l 
not  be  afraid  of  the  cuinmcula  you  will  nmkr  U]x>n  it.  There  is 
nothini;  naw  in  it ;  it  follewa  the  old  lines.  It  mentiuiM  the  fiM-tx  in  tJi<^ 
plaincii  and  cleamat  Way,  lOtlMt  "he  wlw  rumi  may  road"  and  know 
the  poaitioo  i>f  '  ^  rumfiany.  Kt  the  font  of  'hft  !>!>l«ni!c.»hee:  jwu 
will  find  an  i  \  ■  '  .  •■r-iiii..'.'?  ■i  ni  :  ■.hivi  Ici  eil  i  '»mnlant-.  wb'.' 
act  aa  your  Auditors,  wlvn  huvc  home  iu  mmii  ih^  new  aud  some- 
irtntt  (Irionnt  Act.  of  I'arliaineitt  p«e»e>l  laat  seaflion  with  reapeot 
ta  ooflipaaMf.  Yoo  will  find  that  anrytltin^  ie<iuir«d  by  Um  art 
faaa  faMn  dona  Igr  tha  Bnard,  and  ia  oartiSed  to  bf  tha  audi  ton  aa 
V«y  In**  ^  (•)<*>>  V  *^  Dinctm  ia 


preparing  the  aaoomtl,  and  in  Uking  care  tint  Hw  ftallt and  loMaoinint, 
especially,  shall  not  Ofmtate  the  doing*  of  llm  Ooananr.  1  may  say  that 
in  arriving  at  the  grun  profit  of  £99,001,  we  set  ^^^d^^  more  tliAii  sutHdent 
to  cover  all  ri«ks  of  every  kind  with  reapec  t  to  c-Hitraot»  iu  exLtencc. 

profit  is  takan  into  aeouoat  which  has  not  been  a.Huslly  earned 
and  aMir  JdibMa  lUili^  feaa  baen  oonsidared,  and  amply  suHicicct 
lewraatMdaoatof  onr  raoaipll  to  mriet  thoae  liabilities  ;  1  mean  such 
Uabililios  aa  we  incur  in  the  ahape  of  guarantminK  cables  laid  for  the  better, 
luent,  the  iniprovtmcnt.  or  the  lighting— cr,  1  should  say,  io  introducing 
the  eleitlrie  li«ht,  or  telep>ir.iei>,  ati.:!  thfn^  of  that  kind,  VVI  .tc  have 
fco^-  liaUlity  io  live  shape  of  i:ii  irjui  mrr  «he  good  working  f  r  i  iiinr^f..r 
a  limilrd  time— the amptcai  ijr,,>na4oq  hasbein  made  beforo  w*  arrive.1  at 
ihp  groM  profit.  I  may  say  that  we  have  reeisted  the  tomptation,  at  tha , 
cnmmeiicrmcnt  of  the  new  ccnturr,  o(  putting  dosm  tiiotr  (irofita  at' 
flCOfiOO  !  ifiiik  rtiit  we  could  have  done  so  with  a  good  cooacience, 
li-ir  wr-  h  .vf-  Irft  it  it  i99,0Ol— £90,0I!0  fortbo  oU  century  and  £1  with 
which  to  utart  the  new  centurv ;  and  1  hope  that  Hvoie  who  survive  and 
•aa  iha  and  of  the  new  rwtury  will  have  equally  gnod  i-esulu  to  isoa- 
gmiutata  ibaniielvei  tipoo  aa  we  have  to^iongratulate  oursetrca  upon  the 
poailioa  which  thf  Compaay  ha*  attained  in  thin  first  year  of  the  t  wentielh 
I  ontury.  There  it  really  nothing  else.  I  think,  to  slate  with  reapect  to 
tho  rc(:.oit.  W'f  l  ave  rom»,  ax  you  sec.  to  tlK-  mdanrholy  fact  that  we  are 
going  to  pay  20  j  i-:  i-m  ;  :  i.>.  do  not  let  our  rivals  sap|Ki«o  that,  kecauMi 
that  20  ).«r  ceii!,.  u  paid  on  the  aniiU  noiAiiisl  capital  of  £175,G00  that 
tbAt  i«  all  our  capital.  Iten  ii  innfa-eiiBiHliwiM|y  aaalikl  iovaatad 
in  the  busiue»H.  There  £175^000  of  prefereiM  ihtiwi,  and  that*  la  alao 
the  cousiileral  lc  i^pntnium  whi-h  h.v  >  pen  obtaiited  by  the  ianie  of  ordinary 
jhanu  from  lm;u  tn  ^i.  n  luiroii.  1.  mkinn  iiork.  and  coin|iiirin(.;  the 
aoouuuu  this  year  with  th.wc  wiikh  we  submitted  last  year.  yn<i  wi'l  see 
that  tbare  la  an  im|>roTemeiit  in  every  jwrticjilar.  <in  th.-  tit  <i  le<tf 
tlvo  balance  abecl  ywu  will  see  that  the  onlinary  capita  In-.  uitr«-jui«d 
by  £25.000  ;  Init  that  £25,000  prodnsed  ££0,000  for  the  ^.Krrs  of  tha 
Kidetv.  Tho  wlvolr  of  the  naw  capital  «l  £25000  wa»  taken  on  by 
tin-  ^fiiiri  lu.lili  r.  «t  100  per  cent,  premium,  and  tberefme  that  £25,000 
|ir.Hii;i  .-i  i'.jDXiil.l,  Tl.r  i  i'  ffr'ucf  fhiiii-.  Lnvo  bc«n  iiicrvasnl  from 
i^loij,<m  tn  £176,CC0  at  par,  and  tlie  oapiU»l  agaiii  was  fdaced  among  the 
■hanhoMan  <r  tiirir  Wanda  «r  noalBaaa.  tlian  la  aatbitiK  at  I 
thrafc,  to  obaarra  with  cotpaat  to  the  cra^ton ;  hut  tvlMB  we  i^imo  to 
the  rc«<rrve  account  you  will  fiud  that  the  amoant  aa  per  kit  lialance- 
sbc-t  w  u  !;42,50O.  We  are  adding  to  it  the  £^.0C0  n-ceivnl  by  tho 
i«ue  oi  the  new  urdloarr  capital,  and  wo  are  |injiw«in>:  to  tran.fcr 
to  it  from  profit  and  loaa  acvuunl  fll.COO.  I-iist  jtar  wo  Iran'fcrrvd  culy 
£10,000  lu  tha leMrra  account  out  of  prnfjti<.  Ax  b.  the  next  item  »( 
£1.000  larallilaaig  fund,  it  is  the  fir-it  year  in  Khiub  such  an  itcM  baa 
i>l>peared,  Y«n  know  that  we  have  £50.000  >r  debenture  Ktock  tohaTapaid 
by  degrees,  a  lum  of  £1,000  ayear  being  set  aside  from  the  |»r.'fl?-«,  s'trl  also 
the  inlorest  payable  on  all  tbnl  luu  alrctdy  been  redeemed.    1 1,  it  k  t.  i  -ay, 

ept  alive,  but  yitar  by  year  au 
;iog  to  the  trtL<trcs  f.ir  tha 
paid;  and  that  interf-t,  in 
turn,  will  k"  the  end  of  the  yesir  towards  rcleeminf;  the  aju-KinU  The  ■ 
rtstrvr.  under  tb«  ctbie  rei<uring  oontmct  I'tKut  v,  the  Hahaniai  c.iblei 
in.-reaACs  every  year.  In  foi  iner  yoars  it  bos  incrca»eil  by  £700  a  year  an.' 
accuinulatioiia.  Thii  year  it  ix  but  £350  and  iiwumuliitionh,  bccnUi^e,  ni 
tho  tU<\i  excti'.U  io  valuo  £6,000,  half  of  the  aiiuttal  sum  at  i:709  paid 
by  tl>e  Gi'veiiimeot  of  tlia  Bahamas  ix  now  jiaid  tana  in  eaahi  and  lonua 
part  of  '>ur  pi-oBls  ;  nnd  ro  litug  an  tlie  auiount  }K  over  £6,000,  that 
will  cinitfinii  t  be  .l..«c.  If  there  thouM  'ir  nnv  .  nil  nn  <h:\'.  r^t-atriog 
fundfof  ifjAit  iivd  it  ahould  bore.laocdbel.nv  tlir  tii,CC<i'  the  wlu.- 1:700 
will  again  go  to  the  capital  of  Um  iaod  fur  investjnent,  until  iiagain  arrives 
at  a  aim  anaadiqt  SbflM ;  Imi  II  tba  etUa  gooa  on  as  well  a<  it  ha<  done 
during  the  wbaila  cowaa  a(  ita  esiite»c«,  there  will  be  no  demand  uu  tite 
fund  nhich  can  iy  any  poaalbiiity  no  reduce  thn  MMnurt*  baaasM  hiitterto 
nutlung  has  had  to  he  apent  on  auyiliinK  onaoeeled  wilfc  tha  itthmarine 
cabtiM.  .V  few  jiounils  hav.-  bil  Ir.  Ir-  spent  evety  year  on  n«ue  little 
matter*  connei-.ed  with  tl.i.  I.i:i.!..i«  or  tha  huts,  but  U  a  mere 
bagatelle,  and  wotcoly  Worth  talking  ab:)ut.  Wo  show  at  tba  end  «l 
this  side  of  Um  halanee  ahaat.  thn  hahaun  ah  aredi*  al  yiolt  aa4  kaa 
grnvrul  account :  and  $»  aoiaat  tXi/M  ahown  laat  year,  «•  likva  now 
£63,890.  If  wr  mm  to  thv  othei'  side  juu  will  *c  that  our  fro'- 
b<jl<l  land,  bull  iln,:-  xc,  after  writuig  oH  depreciation,  is  valueil  at 
Jt.'21,700  DtoTo  than  it  waa  laat  year  ;  and  oa  we  liave  spent  £25,0C0 
'Kid  bundrcda  io  addition,  you  will  nee  clearly  that  we  have  m  t  .  v.; 
estimate-)  the  value.  The  stock- iu. trade,  iiicluding  ei)wndituio  on  .j:dcn 
in  hand — token,  as  1  have  already  sid.l,  withiwt  estimating  nny  profit — >a 
£SOflllO  more  than  it  was  laat  year.  The  .iebt^v^  are  alpout  £10,000 
more,  ntd  ll.^  l  ills  receivable  arc  rather  l<-"s.  <'i»h  at,  f  aiik'T".  owing 
to  our  Ii.-v.iol:  i"ui-d  near  capitid,  is  £22,020 'li'i''-.  .^11  th  it^l  ttu  ii..  xh.jws 
a  very  Iniallhy  balanoe.aheoU    We  lh*u  curae  to  the  profit  and  loee  account, 

and  ih<  r«  yon  lad  tta»tha|pmaa  fni^  ha*  iten  fiwn<7S,MOtn<aOj00l); 
aud  the  net  piwfit- tha  bdtaea  earned  lopioGt  and  loaf  gaiianlneeount— 

ia  £66,411  this  year  aa  against  £40,311  htst  year.  (In  everything  you 
tea  a  decided  ini)4^>vemeDt ;  and  I  think  that,  aitbout  troubling  you  any 
more  with  details,  we  can  come  to  tIte  very  excellent  Sitd  idnilraUe 
roiuli  —  II  orcly,  that  last  year  wo  jiaid  IS  ptr  cent ,  v  iii.b  i  \  t'16,600, 
and  lii>«  year  «e  pay  30  per  cvat.,  dividini;  £2S,WI  among  the  onlinary 
shareholders,  and  £3,712.  as  sgaintt  £2,C8b,  among  tha  pceiafanoe  ijiarc- 
holdiira — a  lesull  1.11  which  we  may  mutually  coogratauatia  aaeh  other. 
I  lusht  oidy  to  aild  000  word.  We  cu.il !  n  I  liave  presented  tlii.t 
:>L';  I  lUe  result  but  i>.r  the  unir'Oiiltiug  atleni  1  11  <ii  d  skill  nnd  enrr^-y  of 
Mr.  Sutlou  and  Mr.  Hattoti,  »nd  but  tor  the  manner  in  whi<'h  tbey  bOTO 
been  eardiaUy  aupported  Xif  Uie  etaff  who  work  uixler  tliem  aud  1 
tlia  BoanL  I  now  move  tba  adoption  el  tlia  report  and  aecoonta. 
Iha  EAHL  OF  OALLOWAIT  aaaandnd,  and  the 


ine  inion»i  payauicuu  an  i,an\  iuls  aircs^iy  oeec 
the  £60,0(K)  «i  dehcntuie  itwk  ia  nouunaily  kej 
maafc  m  km  been  rtJaatd  ia  tafcaa  aa  batongii 
<telientni«-Vilil«ra,  tn  wlwai  the  intanat  i»  pi 
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TBR  MJOIBIOIAll,  MABCH  I,  l»01. 


A  rcixjlutiaa  that  th«  diviJcndi  rvoomaiOdtA  tilB  dfaieUm  V) 
ai^o?«d  was  alM  carried  unaoioMMiil;. 

Tlw  ntirinK  Directors,  tto  ISaA  «{  OaUmiv  add  flir  tlma  H.  Btealtj 
••td  Uw  rettriog  auditora,  Hmma.  IMH,  Btkw,  Itaid,  OgcaUli,  k  Coi,  mr* 

afterwards  re-ek-  te !. 

On  the  tiiuti)  II  1  Mr.  I.AMOXT  a  aum  of  £500  «■>  mii fwttd  to  Ibc 
Directum  bejiind  their  fixed  reuiuneratiuD. 

The  CHAIRMAN,  in  acknuwliMtgiiif  the  wU,  attttd  (bat  he  had 
oaitied  to  menlioa  me  \xnal.  IahI  yar  Uie  IHrsiiton  ipoke  of  tb«  {Kwaf  ■ 
Mli^  of  tlHr  having  toraiae  (urthn-ca|iita],  fur  which  the  ahareliolden  hail 
•'nwdy  givrn  thecn  (mwi^nt.  Thej  th<iuKhl  at  the  lime  th»t  th«.v  might  have 
tfi  rail*  «'»pitiiV  psrtiru'.irlv  an  '.hey  lui-:;  l.i  !■  i  ^rf '  %  'hhi'H  .if  tin- 1' i-ific 
cvS;!-.  'I'tiA'.  wirk  li\iH,  U'.-.x  i!vi-r,  ln-rn  (it  f.iiiicil  Ky  llirrir  t-rf.il  livil.  ;>u-i  tiii* 
C  Mii[iany  had  nn  nhare  iti  it.  'J'^laV  tx^^wia  rauis^  ^^piUil  liiui.  iti<uQii>re, 
not  wiMa,  ud  then  wm  no  iie«ire  on  thr  pirt  of  tl>e  Direct  ur'  to  "  water  " 
th*  caprtil  in  any  n-^f  h^  isniinK  more  tlun  they  tliuugbt  ufctuMrj. 
ThorminH  *hcir  lirat  lulilitiotial  cs|Htal  nf  iTOfJM  ut  pur.  for  tl.t>  iiex: 
iwu'' they  60  per  cent,  premium,  the  foil  iwiri-:  £2.1,000  .•  i-  riM..lu: 
85  jfar  Mii!.  premium,  ami  for  tJie  iaouc  thry  gut  100  per  cmt, 
preiiiium.  If  the  Boud  abould  bave  acr«>i«n  to  raiae  ibc  tSSfiW  of 
oidinary  c»pital  which  thejr  batd  (he  poirer  to  raiar,  tJii-jr  hopett  tlilit  tkej 
|ll!t;ht  ^el  cvdi  more  than  100  per  ctnl.  premium. 

Sir.  l,AMi>NT  afterwards  propoaad  a  hewty  vote  of  thanka  to  the 
miB  itii^ir  'lirMtur,  th*  if^tt'jDry,  and  ataS  ia  LoMoo  and  M  til*  bnachet 
at  h  u:i  an  abr.jii.l.  nu'l  al-u  Cj  the  chief  m/faiaii  nd  hk  iM  IX  Um 
wurka  for  their  serricea  iii  the  pnit  year. 

Mc  COOFSB,  ia  amwduw  th*  nihil,  w^tmmi  m  hofe  that  the 
DlrMton  woBld  ai  tbelr  neiit  maetliif  taka  iBtocanridimtioii  the  question  nf 
tOlliiK  w"!'^  inf^^^e^!  re!nuaeratiaii  to  the  staff  for  their  >Kjec^k>ful  lerrir*"! 

The  Bi'it:  11       .  vrrjL.j  uiianimoutly. 

The  MANA(il>ii;  1>1UK('T(JI<  (Mr.  (Jeorfte  .SutUw),  iu  ackoowledgioR 
the  Tut«,  said  tlutl  with  rcupect  lo  Mr.  r^|>er'a  remarlt  aa  to  tlie  payment 
of  the  alatl,  it  had  tieen  the  cusUiui  of  the  Jl»lrd  (or  many  jo&rs— even  in 
the  bad  tiineii  when  no  dividend  WM  paid — tO  mnaidcr  the  mhaia  Ibt  of  the 
Company's  serraDtJS  itnd,  where  It  WM  Miuiiileml  that  tbey  deaened  it, 
f'>  in'Tfrt'-fl  thrir  iinUry  i>r  in  some  ftkMtm  \n  j^nt  nmnW  hmiu^m.  The 
•  hi  rrh  I 'l  ii*r*  n.iirht  ilrj<-:i  1  up.iri  il  l!-,ri',  Lho  .ili  wi':--  w-.li  :>iLt'il  uli^r. 
It  WA1  well  known  that  tho  auccsiia  nf  a  entnpiny  mu«l  largily  dej)*nd 
Ml  tlia  kf^ltJF  Mil  the  «rrvicr4  of  in  iwuMHiiit  KaCand  ia  ii«aiil«l 
to  aay  tbtt  the  Coni|<aoy  hail  sneh  a  atift  A*  regarded  work 
done  by  the  C'limpany,  ho  beliovwl  th»t,  i>o  fjr  lu  aulmianne  Wurk 
wat  concerned,  taat  yoiir  wai  the  l>cat  the  Compnnyhad  ever  Kail.  Tlita 
v^^i  a  data  of  work  which  hail  Ins  ri*k  than  iho  laying  work,  and  it 
waa  the  kind  nf  wcrk  they  liked  bcit,  ili;  miKht  Hike  that  upp:irtuully  uf 
taying — a».|  he  mm  confident  tJiat  tin-  shnrehnldera  would  like  to  be 
aaaured  of  tit*  fact — tllBt  the  productiim  of  the  bal«i)0«.«bMi  and  tfat 
apletidid  accoonti  Mibm1tt«l  were  not  due  to  any  aWormil  cmiditiun*. 
Thtii  bu^iiK  '1  'vol"  'Inn*  m  thi  meHl  ni  (he  w.iTk  they  turoeil  'i^',  sr.il  ti« 
tlij^rci'ure  il.iiu/ht  til  a  tli.y  oiulit  li")-^  t li  i'  iSm' praaent  pi  -ii.i .n  i>I  tHr 
kmrtiiieen  would  be  mtintainciL  Tbia  year  the  VitatUMt  had  attained  it* 
majoritr  I  lk«MSl]wn  M  thia  aoBthrMd  on  itaUak Wrtklv Uiey 

altara, 

A  volaal  thMka  to  tta  Chaiman  tm^tha  naalii^  to  a  cW 

fcgf If  OatfonllM  ([iU>>a 


of  Uu 


of  ihk  aonowlinn 
of  tliB  R^jUt  Bm.  Lord 


the 


The  onlinary  gi 
wu  held  on  Wedueadaj, 

ai  IKtELD,  K.C.B. 

Tlie  SKCKKTAKY  (Mr.  Frmk   Ijko)  rea.1  0,- 
lAeatin^,  and  the  report  of  tlie  dire.;Un>  waa  t^keii  a.|  reiii. 

Tha  CHAIRMAN  said:  I  n-gret  that  thitre  ia  a  reduced  diviilend 
Oa  tUi  oecauun,  fur  altfiiniKh  we  have  added  to  our  circulti  over  43,000 
lanijia  duriug  the  12  t:\  i:'  >i^  we  have,  like  a'l  other  u«ena  of  WeUh 
•teAm  coal,  liecn  very  h\r.\  int.  Uy  the  great  riae  in  price.  Uur  piofita  ar.- 
also  atTected  by  the  ret«t«  mmle  to  conaumera  tnkiiii;  thnr  aup^ly  at  200 
TOltt,  and  by  a  ciinfidemlite  inirriLte  in  rates  and  taxesL  hiiHitj;  the  yeitr 
■nlinaiy  aliare  oapitAl  In  the  amount  uf  £148,100  hiu  been  issued  at  par  to 
tlwiliarcholdeni.  \  large  proportivxi  of  thin  sum  h«i  l>cen  expendiNl  on  the 
jmA  andcrtakiiig  of  the  St.  .Intnea'  .tnd  I'all  Mall  I  'ompnny  and  this 
corporation  in  ■)!<<  j.uri  t. .  •■  I  u  -is  .in  i  n-,-.  ti.'in  i.f  work<  at  NortU  1U-  it 
JiMylelwnc.  T  ii-<  .  .,].ii-i.  mu- 1  m  -r^-inly,  uiril  ih.s  o|>caiDg  of  tho  .'.  i'- 
for  »up|>ly  purixjace,  remnin  uiiremuDerative.  V'  i  ki'!  have  )<een  pleaaod 
to  ttani  iMt  tba  fMncton  hat*  at  last  ooaM  to  nu  i^-.  ifjnint  for  lighting 
tha  wlula  of  St.  Oaorga'a  pariih.  Tha  qaaation  piu.uioo  of  fiutlier 
cajnitat  as  it  he.r.me^  oeceisary  will  be  coniiilered  llaa  Boaid  ia  due 
courxe.  I  i!i.  )i.<t  cbiuk  there  ore  any  other  uuttai*  la  wiliA  t  inva  to 
draw  your  attentiuu  and  1  ther«f»n?  now  move  - 

"  T\'it  lfi(  rtpOTi  and  •ufounln  for  Ike  patl  yttr  It  rtCtttt^Di 

Mr.  RoCLNOIS,  M.P..  secomled  th<!  miMiio. 

Mr.  K.  I'.  S.  UKEIi :  Via  you  u;irv  u>  soon  iaformttio*  a»_IO  tlwdata 
Wlwn  the  liinni  ex|>ecl  tlic  Work*  now  l>«ing  proiBOtid  \lf  M»  CbBI|My 
aiKl  llie       .lanies'  <°<»n|«ny  t«  lie  n  ady  < 

The  CII.VIKM.XN  :  I  will  a"k  IVif.  Ki  uiie-ly  to  aimwci'  your  |    .t  jni. 

Vnl.  A.  »  W.  KKN.VKIiY,  (.!,.U.,  F.lUi,  U.luat.C.i::.  |,cngiuo«r  in 
diiifl :  Tho  piiint  fnr  the  '  ■  i  .1  ■t.atioBiaoo  otdar^aadagiiai  daalof  it 
ilisnaally  ci<ui;>lete.i,  or  v,:y  u' ..ily  SO.  Tba  amiaa  that  b  a1i«i)ately 
Dccr>t<4ry  for  our  wurkiog  hai  boeu  arr^uged  t.)  be  put  up  in  u'jr  atatioD 
here,  and  we  shall  get  the  bctieSt  of  tliat  next  winter.  Th«  building  at 
Niirlh  Tiuk  «iH  r,         ready  in  lime  ;  it  is  eipecled  tu  be  re%  ly 

u-t  f  .  ;'l...i.i  u'li-  -  >  aa  to  meet  thedemaud  iu  the  winE>--r  .^'t.  r  iJiL 
The  pLaiu  are  prepared,  tha  eioavatiooa  ara  beiug  uuhIi^  and  the  work  ia 

CoiMg  «•  to  that  a»lMt»  bHt  tha  building  «iU  ttlia  *  long  tim.  Tha 
«i««tatatb««||li(it  Mtirtalakiatlwill«Aawlpnt  it  hm  iit  our  tm 


building,  and  It  can  ba  mnovad  aflncwaKh.  mth  ttf^d  to  the  effect  of 
the  inoreaw  In  tha  oast  of  ooal  on  oar  ancaonts,  tlw  t»tal  diflercuee  in  cu«t 
bia  been  0  Z&l.  )«r  unit,  but  our  actual  increued  cott  la  only  0  23d.,  so 
that  we  have  stived  in  utber  matters. 

The  motion  wa*  Ihm  oarried  lUMuiimoiialy.  A  rasohttioa  mimviag  the 
divideivdat  tiM  rtl* «f  11  par  owt  piT for  titt  ptit  Uf-j'tar  WM 

tlicn  |iaii«d, 

1^  SvffitUI  and  Hr.  R.  W.  Valhrat  ICC,  mrc  unanimously  rs-diCtal 
dtrtctors,  and  a  haarty  Tot*  at  thinka  to  thadiairnMn,  director,  tad  ataff 
oondoded  the  procesdingi. 

SUotPic  BesistaiMM  $ni  BMia|  G».  (MO* 

An  astisordii  U7  meeting  ana  IiaM  on  Tboidij  to  oonililar  aiwilatloii 
to  the  e9ect  that,  it  h&ving  been  proved  to  the  satix  taction  of  tlia  mndtlin 
that  tlie  cmpaay  ojul-l  not,  by  reason  of  its  liaUlitiei,  wttlW*  tia 
business,  it  wia  ailriabta  to  wind-Bp  tlia  aasM  volnotarii*. 

Tha  SKCKBXABT  fir.  V.  <3ia|itti}  ^littg  mH  tb*  natlw  •tlUog  (■» 
luettjn;, 

Tlie  CHAIRHAN'  (Mr.  Cyril  Wanklyu^  said  tka  toard  felt  at  dsepl/ 
dittpp  :>int<d  as  uiy  sliareholder  at  the  neL-easity  of  having  to  lake  tlie  step 
now  p?viii  li  iL  hy  t  i-atii;  jliig  the  buainRan  with  little  tin  .  ipital  they 
wsr*.  It).  iji  riTiL.;  il  ;i":i\y  ur.r^].  and  psrhapi  uIimj,  ategal  r<  ']'  itiKiiuiily.  Tne 
l!»bi]itie<  at  nresent  amounted  t>  between  £1,500  and  1^^,000,  and  it  w«a 
douhttol  if  tM  a««M4t  apart  (ram  tbo  pktent«,  by  whii;h  he  meant  ih»A 
aaseta  aaooold  t«  iauMdIalelymdiMd —plant,  tooU,  and  amall  niivahla 
pr.ipcrty  of  tJiat  mrt — would  carer  the  amount  of  tha  liahalilias.  The 
commiiy's  working  capital  should  have  been  in  eaah  MVtJUOk  Of  this 
£6,900  hail  (tone  principally  in  ffttcnt  fena  \nw  expennc!,  and  plan", 
^Tith^ut  which  it  wiia  impawi:  1^  t  <  xt  u  c  ma  iufiv  curing  their  pnten', 
material.  They  ttien  had  another  £b,bOO  left,  and  that  was  thaoa^  Dim 
tbntthejr  bad  had  to  spend  on  tlia  aetoal  imaBlMtiira  of  Aa||iiiiiiMiiiii 
and  th*  development  of  them  to  tho  particular  objaoti  (or  wlueti  tliej  hid 
been  inventtd,  11iis  shortness  of  working  capital  was  the  pr'ni-trit' 
reason  why  the  position  m'  the  eompiny  wat  what  it  wa^  t  i  l  .y. 
Another  importsut  roaaon  wan  one  which  the  txnid  had  realiaed 
only  after  a  ccrrtain  atcouot  of  etparianoa  of  working  the  piit«Bts, 
and  that  was  that  tho  prooeaa  wia  undoubicJly  representol  ti 
tliem  to  be  in  a  more  ailvancel  stigo  than  they  found  ti  be  actually  thn 
case  wlivn  they  cime  to  tcit  it  by  putting  it  Into  actual  praotlce.  H  i 
woti!t1  ra^iiUou  only  two  or  three  renpecia  in  which  they  had  been  d<<- 
ai  ;.  iiutt^1  Atlhtho  invention.  The  first  was  the  ciuestiun  of  sparkio;;. 
Tba  buirti  were  ^iveu  tu  uotlersUod  by  esparla'  reports  that  thia  reaiii- 
anoe  would  work,  at  It  «M  «alM,  tpatkwai  thtt  thara  wooM  ha  no 
danger  from  nparkEog.  Whan  thw  tMiod  Hm  Srst  of  tiMir  rtag  r«sltt> 
anoe  they  foun*l  that  far  from  Ming  the  caw.  Tney  now  had  n  riat 
which  had  ti«cn  teited  witliin  the  laat  few  days,  aad  which  .<hi.ir^'  1  that 
the  defect  of  sparking  had  been  entirely  overrMme.  .\nother  defect  from 
which  they  might  fairly  liave  expected  that  tlie  invention  wnuld  liive  b«an 
free,  wa<  that  of  ^uni|>ing.  t  iae  of  the  reports  which  were  puUtahoJ  e30< 
tainod  tlie  following  statemsot  with  regard  to  this  point :— "  Witli  the 
patent  resiatanoe  tliere  will  be  not  only  an  aliiotuteiy  impcreeptible  graila- 
t;  .n  .if  the  rewt.mf*  tut  it  will  tie  |io«aible  to  regulate  to  a  much  greater 
tii.:.  y  Whnii  the  tennl  i^Tiir  M  put  the  first  ring  resistaoce  under  the 
tost  they  found  tbat  that  was  not  the  cai«.  They  found,  iu  fact,  tiiat  thi 
ilialniment  arith  whielijtliey  were  tested  as  a  sliding  contact  movad  nM4 
the  ring,  giving  jumps  the  whole  way  round,  and  on  inquiry  the  ditactort 
found  that  this  wm  not  due  to  any  inherent  defc:^  iu  the  material,  but 
simply  because  their  manager,  for  some  reason  or  other,  bad  nnt 
1;ui!t  thn  riti;  »  cnntinuous  whole,  but  had  buUt  it  in  soetiona. 
Tii'j  :i:iL-  I'eiiiij.l  1. 1  a  cyntiauoua  solid  iKxIy,  but  it  mil 
14 jl  *  !.  Tiiat  al»j  1,1,}  {now  been  gi'i  ovar.  Tlie  very  ring  to  which 
lie  hail  jiut  referred  ahowel  nodefcri  of  that  kind,  but  was  one  continuooa 
homogeneous  whole  from  ntart  tu  lioiali.  Ttie  third  and  last  defeci;  to 
w!itp*i  be  «-i«hed  to  i  n  trii-.i  n  n-.ia  that  of  heating.  Here,  again,  they 
\v,;re  f  'I'l  ii  jTL.veil  lliit  thr  ittrength  of  this  iiiatei'ial  (thia  cunipaoy's 
inatoriall  could  not  be  intlueai»l  by  the  repeated  application  of  reil  heat," 
and,  fiiislly,  "  tbat  the  onutaal  subjectjon  ti  currant  prodacing  very 
teDijxratares  fur  several  days  csnild  not  deteriorate  it."  Aa  rrganud 
deterioration  generally  from  the  application  ot  red  heat,  he  eiuld  nut 
ex|iress  an  ojiiiiion,  bsouse  they  bad  not  been  ia  a  position  to  put  ringa 
unirr  suSicieotly  lengthy  te^t<,  but  he  could  say  eiu|ihat>oiilly.  thU  not 
til"  r.tig  to  which  he  1ib<I  referred  as  htting  beeu  recently  tested,  but  tw.i 
previous 
w»»  osp 
not  Old; 

length  of  titua.  The<>e  were  Uiree  points  uut  of  m.tay,  all  <>f  which  hud  had  to 
be  dealt  with,  and  the  overconiiag  of  thete  defeota  ha<)  meant  the  cxpeidi- 
ture  of  a  oiiv-iderable  sum.  He  did  not  regard  the  prc-wint  position  of  the 
underluking'aa hupeleni.  In  fact, .^inc* tlie i>roduclii>n<>f  ths<;i>ni|>any's  li«t 
ring  llie|iru!<pect»ap|jearEd  to  be  infinitely  bettertliantliey  were >Mm<- mouths 
•(n.  It  Wta  jxidsible  tlie  sliareholilcn)  might  repmadi  the  directom  for  au 
amiro(jadgiDeot  iu  having  launched  this  thing  before  the  time  when  it 
araji  a  conimen'iiil  amve^*.  Ho  aras  afraM  tlj  it  t!p-y  ili,!  ■  .  Uit  if  tSe 
board  made  a  mistake  it  waa  iu  exallent  i  .  upn  . .  i-  i.?  .  tu  m  of  «ucli 
standinir  aa  (.ianx  k  Co  ,  of  ikida  I'astii,  were  kil  aw^iy  by  the  reptirts  sub- 
mitted to  them  and  the  tatt  thqr  mada  (or  tliemwlT*),  If  Iha  Mtoliitlon 
were  pa^icl  he  hoped  that  it  would  he  pWble  to  maka  amugauiMita 
wherebr  the  buainess  could  still  be  cisrrieil  on,  and  If  aueh  arrangemmts 
were  tuado  be  felt  uure— althouKb  he  did  not  wiah  to  Ik  uiiderstovf  aa 
giving  any  guiraiit.  e  iu  t'lp  uial ler~lli«t  <•  .  ry  y,  to'h'i-  mewis  would  bo 
lakeu  to  prefer  v  lut  iiito;. -t  of  every  «h ir.ilr  iM.  i  in  "hi-  (!uiii|nny  repre- 
auuled  by  a  ca»h  paynienL    The  vendors,  who  were  larscl>'  foreiguar*, 

I~  NoaivadAlacfaanai  ia  etsh,  hnt  thqrhai  navar  eoaia  toward  toi 
tha  «eai|Mgr  Hint  n  limk  pamqr. 


ug  i/j  wuicn  Dv  iivi  reierreu  as  niviog  ueeu  reeenijy  ussieii,  out  iwn 
>ua  lilies,  got  red  bot  under  a  uut  partieularSy  lengthy  trial.  'J'h  ' 
«{>eGiaU]r  tha  caaa  with  ■M.tamp  (HMaiiM  lharaliif  Nndariog  tham 
Illy  danfltroua  bnt  llaUa  to  ipaedy  datenwatlon  wbea  wm  for  a 
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OqpL  BAX  »id  k     rfnmlteflonVMvli  mlvUl  to«  giM»  nnito 

or«B«:ioecn,all.>r«iMiiiilMidbMntalMi«ll]|{t.  H«  MUaMd  that  IT  th* 

rmnpouy  h»J  1*«  n  providtil  with  nilllchmt  wnrthfn  capital  tl>ey  vciuld  Iw 
this  tiuii'  bn'C  cuujt?  \  cry  itear  to  a  grc:iL  iiuct»Mj  and  he  btOiovcd  Rlill 
(hat  there'aoa  a  i;reat  nuccait  io  ctora  for  tha  |iTtKe«^  Rnni>>  fritnid*  of 
bio,  whom  h«  had  a|i|iraached  aiib  a  rinw  to  theii  pri  vi  ling  further 
capital  in  order  to  put  the  thing  od  a  pnipcr  Iwna,  aaid  that  Uic v-  ci  i^td  not 
ba  loadeil  up  with  a  lot]  of  foreign  uluveholdera  huldiui;  Tcodon'  •hareo. 
iWrcfurc,  though  in  the  fir»t  iiictanne  it  might  have  »tnatA  more  (:uinbla 
pot  tn  wind-up  with  raooalractiaKttlM  baud  had  altar  natiiiveiMi^^ 
1  \<m .  cMCDe  to  K«  (hat  it  «mM  bft  Mtir  to  «iad'up  tiha  nUla  tihing  and 
tlart  dt  mro. 
Tte  ibmIbIIgh  «b>  mM. 

Ob  lha  awlfca  at  tta  nhrimian,  aecondad  hy  Mr.  Chiedelto,  a  naalitticD 
«M  aAcrwarda  fanail  anpobiliBg     ChafUn  (Nentaiy)  «•  lif sllaltr. 


British  loBQlated  Wire  Co.  (Ltd.). 

The  ordioaiy  gfneral  meeiio;;  wa*  htM  itt  livwiiool  un  Monrlfij,  the 
oiiairoL&a  (Mr.  W.  MAHatNER  BriwJ  prtsidiog. 

In  movlcK  the  adoptioo  of  the  rc[Hirl,  which  apixared  in  oar  Iwl  iwue, 
tha  CHAIRMAN  «M  Uw  gm*  profit  for  the  year  )ud  been  a  i>)eiiiwnt 
iur]Miiie  to  the  directon.  In  view  of  the  d«Tcl<>pcncnt  during  tito  lant  two 
je>n  of  elKl4i<al  undrrtaliiiige,  which,  of  courw,  meant  iocieanod  com- 
|ictitlnti,  vrbki:  in  it*  turn  luualir  repreeODted  a  larger  tumonir  and  Ion 
jmilil,  tie  wa.i  k'"'!  to  <tiy  il.:it,  in  the  i-neo  of  that  oom|Wiijr  the  prnfits 
lieeii  futlj  n:«inialr.i>l,  jiinl,  irjilpol.  incrcaiiad.  Last  year  a  Irjnu- 
5  per  i-raU  had  bran  |i«til,  in  ndditton  to  the  diiidend,  but  thnt  wu  uoder 
rKcotioriMl  ciraimitaaeM  :  targe  profitii  hid  beio  tmAe,  sad  it  had  bean 
deradcd  lo  aitk*  a  hirther  Umo  of  capital,  but  the  thnrthotdon  at  tliat  time 
liad  pfrfcrrod  that  the  jiroSt''  -hiiuM  1-5  fully  flivi'l^il  amnnc-t  Ihc  fYinting 
»barch<>Iil«ni,  aud  thoul  l  un'  '■c  lelt  fi-i  'liu-iMn  .icn nf-i  lin  -o  ivlm  mi);l)t 
sub««<|ueDlly  coioe  in  ;  tbrrefon*  il  was  that  the  boiiu*  of  tbe  previuua 
yrar  lud  nut  bren  reiiriited  on  the)irewat  occanioti.  The  o^npany  requited 
all  (he  ntrrogtli  it  oould  poetibly  Rel.  for  they  had  a  K")a'  amount  of  Wurlc 
ill  band  and  in  prospect ;  furtht/r.  ()l<<  tltrecton  dMmnI  it  very  deairable  to 

eatabllah  a  strong  rceerve,       1  v>  ^mounted  to  £200,000,  thla  having 

been  civatcJ  h^  'lie  nttvut  uf  £177,000  1  y  the  prcnintn^  uf  the  new  xliarei 
issued  '.L-l  ye.'.r.aii'i  lytheauiuuf  £22.400  lunv  1 1  ■  1 1  •  oe.  i  to  be  tranaferred. 
Keferring  to  the  iDTestnWDta,  then.-  bad  been  mu»i  riuefultj  cuaaidered  in 
tta  hut  imiwan  <(  lha  eMmwgr,  aad  bad  been  tiie  taeaaa,  ««  it  <ma 
Intended  Ouf  abMdd  be,  of  ohMahc  for  tha  company  valttahte  eon  tracts. 
The  iuveatmeota  were  now  worth  much  nutre  than  wn  e  i.'!mi  for  tlwro. 

Aid.  .IXAI'K,  J.P.,  sonmieil  tb«  ami  ion,  and  mhI  tin-  pint  yw  hail 
>>rought  l»  the  company  a  larger  amount  of  l>usitie«>  than  thi-y  bad  known 
in  any  prvvioDs  year,  and  also  the  largest  amount  of  prufit.  In  both 
respects  they  had  broken  the  reourd  ;  homuKtcotixratulate  Ihesluuehnldeen 
ujKia  the  ostininding  growth  nf  buttnesa  which  ha<i  oliaracterised  the 
pnigres*  of  tlie  company.  Lookinf^  at  present  conditions  aiu)  hrariog  in 
mind  that  on  <«vfry  band  electrical  ent*rir™r»  inimnninj?  t  i  un 

enormous  nl,  ho  thought  tlH?re  woh  ''timt  n.ii*<:n  to  unni  i^  \te  thi*' 
the  omnmny  would  get  sa  fair  •liuin  of  work  in  the  futui-v 
aa  Hug  liaidaagByfd  m  tka  |Nut.  ^ '  )<•  aotdiia  ftatin*  «f  tha  com 
inny'a  wuridng  ma  tliat  It  auide  1 1  u-.iL&lly  n»  bad  datitt.  Tiia  work 
of  the  company  was  likely  to  increase  liacauss  not  only  was  tha 
QoTemmeDt  rxieiuling  its  trunk  telephone  servioa  by  maaos  of  under- 
ground cables,  but  munlcipalitir-'  kooj  fiit|-.wiiitt  mtit  •  itul  in  Liver 
pool,  owing  to  recent  aoci'Irnt",  ih-'  Nutii  usl  'ivitiihnne  L'u.  ivjrc 
aetieely  engifed  In  traustonuing  ihtir  uveiUcui  iuta  i>a  uudu^inuud 
IfatWa  Tike  auui|iany  liad  also  valuable  connections  with  Australia  aad 
oditr  enianiea,  su<l  from  a  recent  visit  he  had  |iaid  to  Australia  he  could 
t^^lrfy  lo  till- ni|ucl  Rrowlh  i>f  e«rt;uii  iititu  uuil  the  w;ilii>ipr<?is(l  iWelop- 
rr.n.t  uf  rlri  Iri.  iil  !rAtiis»av^  :inil  alV.fr  ;  r^-riiiiji.*!;! -liH  oJ*?rj;ii^  ti  :U:irA«t  for 

the  ikxkIucU  "t  ttie  oomjiany.   Some  of  their  investmeiitn  ha<l  U-^n  f>  r 
busingas  reasnnn.  {Jaoel  in  these  oiloniai  undertaking  and  br,  f  ]  i  iii>. 
anticipated  that  tbo  result  would  ultimately  be  a  very  cunsideruMti  ]ir  -1'.'. 
to  the  ciiropaoy. 
The  motion  was  carried  unaoimously. 

Mr.  Al'l,  SMITH  mow!  ti  nt  tlie  dividends  set  nut  in  ihr  iq.i.rt 
b?  'lirliirctl,         -Hill  tint  i  ii'.iijr^-  tncij  winild  Bp|w  vc  tho  of  ihp 

directon  in  stiiutgtbenine  the  reserve,  wliich  would  permanently  kocmuij 
tin  vahia  of  the  jhawbalnani'  iawatawttta. 

The  rat&fog  diraelon,  Heitn.  Ifarriner  Itrigg  and  S.  Z.  de  Ferranti, 
were  re-clect^»l.  ^Tul  iht*  au^litor.*  rr'-ftpT«»5»it*.d,  aft^r  which  u  .  i.^idl  \  i-te 
of  thanks  to  tl.e  ^U-\U  uian  tiiil  ilir*..*'.i     >^.fi  pas..CHi  usj»i.iLiit'Ui]y. 

.Mr,  J.  It.  A  l  ilEHKiX,  in  rtapooiliug  tu  the  resolutiou,  n>riew(4  tiie 
hkstof^'  of  the  L-umpauy  aixl  referred  t"  the  time  in  its  eaily  days  when, 
bavintE  started  with  a  oapital  uf  oubf  X!iO,000,  it  wan  very  itear  eipittng. 
Jahadi  liammr,  pvDtd  thi«a^,*a«i  iti  iwaatBt  iaipartaat  (odtian  was 
a  aowaa  of  paat  ggnUleatloa  to  tka  fiMetofa. 


Chelsea  Eleetriotity  Supply  Co.  (Ltd.) 

The  directors'  report  for  the  yciir  eiwleil  Deu.  31  l>i>>t  states  that  in 
cotisequcuce  uf  Ibn  hl^h  prirs  of  ci>sl  there  has  been  ii  roiiBidersbIc  inomu^ 
in  the  cuat  bey(»H3  the  proviniou  icKle  in  1899  t»  meet  the  exjiMte'l  extra 
outlay.  An  appreciable  diminuti^m  in  the  lereiiue  )>^r  unit  sold  Ims  also 
(«tn  osused  by  tlic  reduction  in  the  prire  l<>  eoiiKumer*  on  tbe200  v<tU 
supply,  which  it  was  deemed  advitablo  to  make  in  the  Utter  fUTi  i  f  IBi'S. 
J  brirpdiirtinn  hois,  h^^wevpr,  V^jcd  f;?Ailuiil,  .iv  ii  i!f!|:rnd'-'ii  I'ti  Llie  Lii^mge 
oy  ODB>i:nirr'i  the  higt'-r  prf^fs^ui'^  ,  itbs-  u;-.-.i  -.ti  Krintnu^'  inLreased 
cuatotD  and  inducinc  a  souMwhat  freer  uia  of  tha  cuacot.  Tits  number 
4f  laBpaeoimcEt(daiiI>tiiUwail46bffn,  aa  additiatt  of  IMlOdwtef 
tiMytar. 


In  October  an  allotment  of  14,000  onliuary  sbarea,  at  £6  per  share,  was 
made  pro  rata  to  tha  shareholders,  and  at  Dec  31  allotmeuls  of  9,806 
bhorea  lud  been  taken  u|>.  The1>aliiii' «  of  i 'tvmium  taeaivadlD  UOO^aftar 
deducting  coat  of  issue  and  oertaiu  Inoal  cxpaww,  Iwa  btaii  cantad 

to  reserve,  which  now  stands  st  i:fi(i.622.'l?-..  M. 

£3,000  bad  been  added  to  ren«« itln  itnd  deprecUtion  fuii  l  ••ui  ,,i  ilig 
net  revenue.  After  detlasttDg  tlda  and  intereat  «a  debenture  stock 
(£6.7S0)  there  rn—laaa  bafawMaC  fUl»aiOk  1%,  mUA  k  to  Im  appHad  m 
under :— Interim  AvUenda  ne  firefcMiMW  and  eedlnaiy  dntw  to  Jvna  90 
loot  (£6.160)  ;  dividends  on  6  i>er  rerl.  iirTferrn-r  nhsre-j,  and  of  6  i«r 
cent.  ]ier  annum  on  tlie  ol4  oplinaiy  <hiirr^  {nmk.ng  5^  percent,  for  iho 
Tear),  and  of  5}  )>cr  oeob  per  aoDum  on  tha  9,805  nair  ordimry  aham 
from  due  dales  uf  iustataMBla  to  DaL  31  (tthiNB)^  iMlfagftLU.  Ijl,  to  Itt 
carried  f  orwanl. 


MeiMpoBten  BleoMo  Sapplj  Co.  (Ltd.). 

The  report  of  the  direct<in  o(  this  company  for  the  year  ended  Dec.  31, 
shows  the  capital  cxpeuditnre  to  have  reached  £1,417.805.  8s.  lid.,  sn 
incmae  during  the  year  of  £173.661.  7s.  6d.  The  principal  itema  of 
expenditure  Wei's  for  the  works  at  Willeeden,  and  for  the  oxtensiun  of  the 
iiiir-tmidipti  'y^fcin.  Ourliia;  smr  tbe  L-aj  lUl  L«-  [ui  rfvc'l  l.y  llio 
\--iur  (  f  £l.if),CCl},  'lA-LiUc*:  uf  3Jt  ;*r  c»^!it.  Ill .>rt L^if.;.-*  ileln'iUurt-  ^t'x:li.  n'.tA 
of  15,000  ordinary  shares  of  £10  each  to  the  shareitoidera  at  pnr,  this 
beiiig  tha  hahnitt  at  tha  e«to|MMWlaa«tlMrfydahaw«aa^ 

Tha  gmaa  Twrenua  aawuttad  to  MJMUl  da^  eaapwad  tiith 
£179.190  li.  lOd.  in  1699,  an  increau.  of  fi30,!!30l  dt,  H.  tta  atat  «f 
cei  <!raiiuii  wlikh  in  1890  was  £90.419.  7s.  Id.  ^TFWItH  itt  MOO  to 
£106,009.  4s.  9d.,  au  incrvate  of  £15.^  17s.  8d, 

Tu  nteet  tlie  rapidly  increasing  demands  for  current  a  fnvrth  attain 
ge«erat->r  uf  l,S00i(W.  capacity  is  in  course  uf  erection  at  Wiilesdeii,  and  u 
lifih  macfaiaa  of  aiaiibr  site  hav  been  ordercil  and  wilt  b«  erected  in  tha 
ouursa  »f  the  eooifng  summer. 

T)  trin?  the  yesr  n«^ntuiti  iTi«  lur.V  I'jirr.  w!l»i  iHe  Marylebono  verify  fur 
Ihp  fikir  u>  tlirin  ui  the  ooiujiftny  n  I/irdui.  htaryleboiie)  underlukin^. 

A  prnvMimul  agrvomeut,  subject  tua)>pn>rai  u(  tlte  vastly  and  sbarabuldetis 
respectively,  was  entered  into  on  fair  and  reascnaUa  tanaai  Tiia  a|Ma* 
ment  was  a|<|iruved  by  tha  vestry  in  August,  but  ia  tkH^bte  tha  Teeny 
decided  that  the  resolution  approving  the  agTMment  should  not  b« 
confirmed. 

Tho  balance  to  credit  of  rereoiK^,  before  providing  for  d«]<rociatiiu,  is 
£78,500.  lOs.  5d.  Tlie  diii^jt  >t«  liave  B«t  aside  £14,000  n<  an  addiliuu  to 
depipciation  siid  taterve,  «lati:b  uuw  .oduunta  tu  £78,422.  So.  lOd.,  carrjing 
to  credit  of  net  revenue  £64,600.  10s.  6d.  which,  with  the  balance  l<rouK'ht 
forward  and  oUier  leceipls,  mskea  a  total  of  £71,840.  18s.  9d.  After 
deducting  debenture  sitd  share  iutvtest  and  other  charge*,  there  reiimins 
a  litlance  uf  £27.841.  Is.  3d.  Aa  inlerim  dividend  of  6a.  per  tli  irt!  n  '  he 
ordinary  sbarea  wsa  paid  on  .Kugu^t  11  (abaocblug  £25,E00',  and  the 
dlreetur*  raeomwend  a  further  dividend  of  t*.  per  sbate  be  now  )iaid, 
making  the  distributiun  fur  the  year  at  the  rate  ol  6  |ier  ceoL,  togetho- 
Willi  llic  proiwrtiuoate  pavmenC  of  9d.  per  share  on  the  new  »harrs.  lliie 
will  sbM;rb  a  further  £^016.  6a.  N-,  and  !«•*•  £1^24.  14s.  6<l.  to  ba 
<  irni-l  fu'vard,  Tti*  diiaotgra  aMiidir  al4a  ratalt  aatisisobmy,  baviog 
r<- r.r.t  tu  thi-  high  pricaalanilguiarailf,  capMbiirdMlBg  tha  Iwt  thna 
ii3uut,lis  --A  the  year. 

The  number  of  8  c.p.  ttmrn  anppliad  hy  tha  eompaBy  iacrtaaad  duriag 
the  year  from  600,000  to  570,000.  Tba  number  of  laapa  aww  atHMtltd 
up-  lii  -.t-nir:  show  do  signs  of  decMtab 

Thr  ruMjp.iiiy^  rii^'iuef'r  roprirts  that  the  stations,  taatUlMy  aild  fllailt 
bare  been  maintained  in  a  aatisfacloijr  oaoditkni. 


OmlDg  Groes  and  Etrand  Eleotridtf  Ivmly 
CorpomtioD  (Ltd.). 

Tiicdirc  tLrV  rri^^rt  f<,r  the  year  to  Dml  Sl,«lataatlHtflia  mridagot 
Uie  comisuiy  lias  been  satisfactory. 

11  (s(  Kni  ytrnif.— BliiUiac  extensions  at  Lambeth  station  have  faaaa 
onmpleteil,  and  tJio  entire  dtelscccupteil  by  tho  fully -eiiuijiped  geoeratlng 
station.  The  sub-station  liuildioKS  at  Short's  K»i-dens  have  been  couiplcled 
and  |>anially  equipped  ;  l,600kw.  in  motor  geneiaton  aod  <00kw.  in 
batteriee  have  bosn  intltlltd.  The  plant  and  ii.:i;tiirLf'y  at  all  the  stations 
have  been  maintained  in  a  hiith  state  of  efticiein  y.  i'li.i  mcirssetl  buiiiwiis 
has  neoessitaled  the  enctiuD  of  •  further  sub-sution  for  the  Wesl-cnd 
areu,aiidaiiuhaabaaBaai|Bii«d  hi  W,  Hartia'a-iaaa  for  llila  jHMrpeaa, 
while  ofBcei  m  being  built  to  aoemitraedato  tha  itaff  BUtiwary  to  aarrf 
ou  tlic  «eijei-al  liu^ir.pig  of  tb^r  prrporntinn. 

City  Art  >.   -\v.  Mil   <ln;-'B-cr:liS  'hr  curiXirition  tu  aciui-i-  l.'li;!  -lud 

erect  generating  niati»ai»  at  ilarsh  (Jate-Une,  l!"w,  bai  bean  paweil.  This 
neb  em|Km'ered  the  corporatiuu  to  supply  electric  endn  !■  inik  to  Oaitaia 
t<M]  authoritirs  in  lite  Kane-end.  The  i-ile  uui]utredlllld«r  tllb  act  om- 
i^lxl..  of  7|  acres  of  freehold  land.  Sitea  fir  sub  ststlona  have  Ixen  •rcurr<l 
at  I'Vneh'arch  «tj«t  ainl  Ludgate-hill.  Building  oi>erati«n«  arc  in  prcttrewi 
11  tl,.  r-itr-",  Aihl  nenotisliiiiui  arc  procee<liii)t  l»r  other  site*.  MuUir 
L'l  rpfiU.  i-«  mi  l  1^,11.  rios  are  Wiiii;  installed  at  l.uJKute  llill  tub.nUtiuo, 
and  huppiy  is  already  given  frum  thai  statiuii  tu  part  <>t  the  City  nres. 

rhv  growth  of  the  cortM*st<«a'a  buabaaaa  in  all  its  ai«as  Im  Ittn  satis- 
factory. The  (xiuivalent  of  30,491  additional  8  c.p.  lamp*  (36,001  in  tho 
western  areas,  3,427  in  the  Cily  area)  have  been  c«iDueaUd,  making 
222,120  lamps  now  connected,  while  iieguliations  are  iwuceeding  in  tlus 
several  areaF  for  a  supj  ly  to  ?i*>itrty  .50,000  ;uVdiUunal  8  c.p.  Umps,  uf  which 
a  largo  proj.  i.  tiua  m-c  in  tl.c  I  'lty  iirii.i.  I'li-'ra  have  been  22  miles  ailde»l 
lo  tba  mains  in  the  West  end  areas,  and  27  miles  in  the  City  area,  making 
ttaloliltodMllid  ITditflM.  Tha  unila  «aUI  dwiae  ytarihoirMi 
bcMN  «t  Mvia  «i«r  tbm  aiid  duifaV  IHNL 
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The  iiicrT!M«  of  -i  rev. mr  from  e»l9«  of  currmt  in  1900owU9Q 
wu  £1&^>&2,  eouipurc-I  witli  an  muanso  of  £10.715  in  1899  oTtr  1868, 
ij,,  tm  iocrttwe  of  MU^  fiO  par  ewt.  Thin  >jvt.ixriicti>ry  rMutt  of  the 
yew*!  tnkdioK  inHiU  lieao  OTVd  nore  ea(i<>fiictcn7  Imc  I'ur  thv  fiice 
of  coiil  in  inCT<^M«l  expi>iiditura  <>f  ut^i-ly  30  ikt  cent.  <.v<-r  1899\ 
rtei  iom  of  iDoom*  >lue  to  lli<-  fire  at  MaiJ«n  l»Tje  •tJili>iti  in  Slir- li, 
an.l  lliv  furtlirr  I'on^iuent  heavy  ili»tributi«n  loMCi  ptodiit);  U»e  niu 
>tit(Mueiit  of  d*iii*fr'^<]  I'laul  »nil  mwhiiiery.  TUe  w*  lOM  OB  ttfitti 
iwcnuiil     liciDg  writien  iiffaliare  preniiuni. 

<C7<i,670.  !(».  10«1.  Iia*  b<-fi'  lent  to  th«  CHaring  CruM  and  Cily  KlrL-lrio 
C*  on  MCouiic  ..f  1:200,000  auUx.rii.  l. 

Tli«  net  caiiiiuB*  I  i  miudt«a  u-  £29,517.  1«.  3il.,  £2.182.  Z».  9<1.  liw 
Iwen  (lui.l  iuiei^rt  i  u  ti  iji-ntuo^  aud  t"iii|«r»rj  I'MM  U]!  tn  Dec.  51, 
nnd  £10,625  ma  distrihtjled aa  ini«Hm  ditidvad  .at  the  rate "t  OJ  per  peuU 
p»r  milttiit)  tat  tlw  hulf^oor  to  Jobs  aOi  Tdmo  »«ji»ii«  £  16,709  18<kM., 
whicV,  with  £4^L  la«.  IW.  fnmi  MM,  ncwitint  aud  £1.161.  4».  7d. 
rcNwived  (or  inteiett  on  «d™>ce«,  mal..-^  £?2.ai^'  1')-  IM  Tl^'  tirocUir,! 
riw>nim»nd  the  |Kij-in«Dt  nf  the  divid«n  .n  tli-  ■i\  i  -frvci:-,  :.  ffr»Dci- 
»h.»rr»  £7,C52.  1».',  nod  a  di»idi-iid  «i  the  rate  or  jJtr  cent,  for  the  baU- 
y»kr  ti>  !>«•.  Jl  oil  the  orrlioary  th.^rfe,  (makioB  9  p«r«ait>  for  thoTtM) 
'  fill.87S  .  W»i»g  to  b«  . :»rriwt  forward  £5.435.  16*.  IW. 

UK0M1*T0N  AND  KEHaUCOTON  ELECTSICITT  SUPPLY  00.  LTD.)— A 
.acting  wan  held  vmUrtUy, «nid<rtlw  ftwmimejut  Mfv 
lletloii,  ulio  eaki  there  had  b*eu  a  |;M>wtb  of  the  UodOMM,  with  Ml  •]!• 
round  iiicreaM  in  the  oijietidituro,  nUhimgh  hiul  it  not  been  for  the  hi^Iitr 
price  of  fuel,  the  work*  coat  would  Iiarc  b«n  the  lowMt  they  li»<l  yet 
Bidiiev^I.  A-  ;t  •  »«,  Iwnrerer,  it  compared  farourahly  with  tha"  <>(  any 
liuiilui  ^liitl  i;  witli  thoaanic  ouli>ut.  During  thejaut  yenr  t!r  i  vMiuii 
of  U«ir  •tation  had  1«»D  eompleted  l»y  di»poiiin«  of  tlie  1»>il  luaiA.Uient  of 
their  wtiqiwlod  ptaab  Vo  A  tkk  Mirtf  07,000  lukl  htd  to  be  wiitt<^a 
off  o«vlt»J  •eeoont  from  tnt  to  hot,  hot  tlwoompoay  wm  had  practically 
•  bnuid  new  eoKiiie-houw,  which  w*«  e.iuippeil  witJi  the  muat  ntot*ti  n  i  liuit, 
ond  for  many  yean  they  would  rrjip  the  fruit  of  lht»  ipeoouomy  f  ;  r  "Im 
(ion.  l!y  •ubalilutiof;  vertical  for  hori/otilal  |ikot  •«>  much  addition  ImhI 
b*en  made  lu  the  fl.wr  kpace  of  the  enpiie  room  aa  ^•^  poaljioiio  fw « loag 
time  the  iiece^-itv  for  buildiDg  a  new  atation.  U  w»«  propoieil  to  bctOOM 
tlw  ordimry  ajid'|>reference  capital  to  £100,000  toch.  I'be  abject  of  the 
Hiao  wu  ii'it  only  to  provide  for  imnie<UatO  copital  roaoirrmmt*,  but  aU} 
t  ^  r^r^rnn  Uie  doboBturo  itocb,  which  in  Um  pnont  ottcvmtUnooi  oi  tine 
.  i.mnn  y  waa  caiTjtel  toolii|h»nMe  of  ialMMot.  Iho  dineton*  import 
wot  adopted.  


asw  omMMOMt  wrATuioEf  BBmn^ 

AKOM  ELECTRICmmrrEBfLTD.  — The  aiioualrotOtntO  D»  .  27Kirea 
(he  capital  aa  £26O,0CO.  in  £1  »Ii»re«  1126.000  [irermnccj,  of  which 
125,000  onliti«j' and  1^4,896  picfercnce  have  been  t»keu  u  p.  £1  per 
itliarc  1in»  bexsi  eaCi-,!  up  on  tJie  [ireferiTiice  sliaree,  iiad  the  ordiuarj-  aharei 
arir  I'xiiaid' : e>'.  ;i-  fully  )»id. 

BULUftS  UHiTEO  The  annual  return  to  l>ec.  7  hu  b««u  fjlcvl.  Tlie 
«i|iiul  io  £400,000  in  20,000  prefareore  and  20,000  orHinury  nliatc^  of 
£10  each,  of  which  IS.OW  iireforenea  mjd  15,000  ordinary  ahare*  have  been 
taken  u)k  £10  ha«  lioon  c  allod  mp  OB  OMh  o(  l&OOO  pnfonnoo  and  7 
nHinary.  and  £160,970  h«t  hoW  WOOtfta  ;  UfiM  oidloMy  ihUMO  On 
,:'>ni>id!rcd     fully  paid. 

CENTRAL  ELECTRIC  SUPPLY  00.  .LTD.  -The  annual  rclum  to  .I.uu  1 
bac  bocu  filed.  The  oaiHtai  ia  £100,000  in  2},00O  ^imvn  al  £5  «oc)i,  ail  t»k«it 
up.  £3vakM.hoobmaolMa£W  OMh  o<  U,Me,<loii«ochof  900, 
■nd  SSon  oidtotSilnNa.  <61«877.10«.hMlieoiiiwiot*ad.  KoiiHrt«ii«M 

or  chnrgr*. 

DIRECT  UNITED  STATES  CABLE  CO.  iLTD.)-Th<<  .inoual  return  l-j 
Kah  12  L-;  • '  t1.c  H  . ;  lil  a»  jHOOOJBOO,  in  f^MO  ahMM  of  £80  OMdi. 
60.710  ..f  »i,:,:h  i^tvp  iircn  tohou  u|fc  BlJtUJBtO  it  eoMMmd  yoU. 

No  mort#5ii^^es  or  ciiai>^^>. 

ELECTRIC  RESISTANCE  AND  HEATIHO  CO.  (LTD.)— In  the  annual) 
upturn  to  Jan.  1  the  ca|pit«l  in  given  an  £120,000,  in  £1  nharw,  105,950  <>f 
whieh  h»TO  been  taken  up.  tl  ha*  been  called  up  on  each  of  HMO,  oad 
£43,597. 10».  Ii»a  Utn  rcceivr  l,  incluiHoR  £2,137.  lOa.  pia<l  onBjBMhr- 
f"ilc<l  •"ni-^?.  tC'T)  nfi-.v?-  vf  .  i  :  i'tri'  d  It.  fully  pud.  No  mortgage" 
ur  cl  u  i' :       I  -  t  i.-'i  'ii  •.  .i'  -l^iiii'li.  1  :i  I  S  nunting  on  ajiother  i«!;e.) 

GBNEKAL  £LECIiUC  CO.  liVO)  i LTD.;— Thv  annual  i-eturn  to  , Ian.  31 
Kires  the  capital  as  £1300,000  in  £10  »har««,  SO.0O7  of  which  liivp  been 
tabni  up.   £7. 10s.  par  '-liai  e  lua  been  v&llcd  up  on  ia,000  ond  £10  ^Kt 

■how  «■  7  olMiw^  ond  £168,177.  M*.  hot  boon  r  -'— ^  '  

BIXJKS.  10*.  tneolled.    33.000  obora  «t«  eoiMiaored 
Mort4pi«ea  »od  cImuvch  £200.0IX). 

KALOOOBUS  BfCTRIC  POWER  AMD  UOHTIHO  CORPORATIOH  (LTD.: 
—The  annual  return  to  l"' 2'1  jtiv-fi  llio  ip'*  ,!  £225,000.  in  £1  »hnrc„, 
175.000  of  which  Ikave  bom  takm  li  pT  Imr.  han  been  called  up 

on  150,000  wmI  £67<305.  0*.  9d.  h»*  bo-n  nx-eiv.  J,  loaviug  £17,6&4.  iaa.3d. 
in  arrrtuv.  83)000  shilW  HO OOHadONd 00 fllttf  ptM,  Nomorlgiffw  or 
cKargoa. 

■miT  BUOnitO  tMBt  (LTI>.) — From  the  annual  rvluni  to  ,Ii>n.  2 
It  oppeora  that  tho  copTtol  h  £320,000.  in  tl  tb^ro^  ;140,000  prcfercn 'c'l, 
all  of  which  have  Wn  taken  up.  £1  ]mt  nhire  liaa  bc«n  onllod  up  00 
115,000  and  £114.711,  6".  h»«  been  received,  leaviiig  t'288.  ISi.  in  arrenra. 
£235.000  ii  con^ideiod  M  ptid  on  180.0U0  ordtutirj  aiKl  85,000  prafarMK* 
.^hat4<  £231.  6iL  Im  hoiii  poM  oo  «>0  forfwtotfiiiMio*,  Mo 


ivod.  loanog 
I  fully  pud. 


PBARSOK  FIRE  ALARM  StSTBH  (LTB.j-Tlie  annuid  rfhtru  r  Jau.  11 
lian  Irtwjn  filed.  The  capital  ii.  £150,000,  in  £  I  aharee,  all  .fwlii.:!i  l.uve 
•wn  ttkeii  u|K  £1  per  ahare  hw  l*ou  eille.l  up  on  24,307,  and  la.  ^er 
ahare  cii  6.70O  iharee,  and  C2Afi92  h»*  bo«n  n-veircil.  UO^OOS  obOrtO  01* 
cou8ider«<i  a»  fully  paid.    No  oiurtRugea  or  chargef, 

PACtnOAMD  EUROPEAN  TBLBORAPa  00.  (LTD.).— ThO  «B«nI  Mtun 
bi  Dec  19givea  thecapitnl  »t  £103.000  in  iSlO  riMM,  all  of  which  bm 
beoaUkennp.   £4  hoo  boOB  oollod  and  potd  on  OMih  dare. 

PERTH  BLBCmOUWimU  00.  (IiTO.)— AocoriinKto  thf  nntiual  rotum 
to  Uo«^  W  tho  apitel  !•  £l,tX)0.  in  £1  »liare«,  •e\'en  <-(  which  hare  Uia 
tJiken  tip,  Ko  auk 

PERU  TSLEPHOHB  CO   LTD.)— Accocdiog  to  tlM  ontittal  rotnra  to 
.Ian.  14  Ihec.ipital  i«  i  lOO  CCO  ni  £5  obONO,  MMB  fli    ' '  '  """" " 
takon  up.  $o  calls  have  hwn  mad^ 


cm  HOTE& 

■UII0RAn>A.~6ank  rate  4  p«r  cent.  (.Im-e  Feb.  21, 1901).  Price  of  nlver 

Za,Vd.  per  MS.  (Fell.  28).  Cou-.  lb  (2?  per  ept.)  07,'  -97U  tot  money, 
97  ,v!  -87 for  aeoounl ;  2i  t*i  .^n^ 1-''; ,  S , ;  1 1 . 1  L'lJ : ,  ConaoU  Pay  Day 
Mari'h  1.  Stocko  and  Sliar«a  Continuation  Uaya,  Mar.  12  aud  26,  Ticl.«t 
Daya,  Mar.  12  and  17;  fkf  13»g,  JHoKh  14  s  MuM  0»ir«wr 

Day!),  Mar.  11  and  2S. 

CATIItaiLt  AND  WHITEiraU,  WUIIWAY  CO.— .\t  thi'  anin«l  in.  tting 
liiit  wook,  a  rc*ululion  that  the  a^reeuvent  brlw.-cn  the  (wn|iany  and  the 
l)ri(i"h  Klectric  Traction  Co..  l.id.,  .lealiuc  with  Ui-  pi  |,«<nJ  nddpUoB 
<,f  electric  traction  lor  the  Cavorltill  and  WhileweU  Inunways  be  apiwwved 
lie  cuuipan y  ii  lo  ho  inoooMo,  and  powon 


Tto  OMiital  of  (Iw 
aut^oriee  (be 

rkii«~and  ttr  ttotroitoninon. 


asreeil  to. 
are  being  aouxbt  to 


e.piipu, 


elit  of  tho  (lominiyo  for  oltatfia 


I.  T.! 


CBHTBU,  LOnKW  BAILWiT  00.— Letter*  of  allotment  in  the  MMt 
iaaue  of  £876,000  4  per  ciniU  dehtatnro  aunk  hatro  been  pootod. 

CRARINQ  CROSS,  EaSTOM,  ARD  UMKTBAO  BBILVAT  00, —A 

speeial  mtotiiw  Dili  bo  hold  «B  March  4,  to  couaider  the  company  a  billi 
now  boforo  Farllamonb 

CLARKE.  CEAPHAM  *  CO.  (LTD.  i-Mr  W  ill; 
50,  Keochureh  atrBel,  K.C.,  London  rr|  ri-.  --ii'. 
Chapman  A;  Co.  (I^U!  •,  '!iti?«ltffii1,  h-v^  l..-n 
comi»ny, 

ENOINE  BOILER  AND  EUf  LOlfBRS'  LIABILITy  INSO&AHCE  CO.— At.  U>0 
ttuDwJ  meeting  Mr.  R.  B.  LongridB^o*o  pwfaM,  Mid  that  during  Uie 
pnal  year  there  had  lieen  a  larger  OOlOUBt  than  BOul  paid  for  dataagc  to 
Uilen  from  the  cilla|iao  of  furnace  cmwna  owing  to  -Ir  i  ■■-n  y  ■  f 
water  or  the  accumulation  of  deposit.  There  had  bti  ;i  i  c  h-i  I-tm  Ic. 
inrreaae  idw  paid  for  hn«kdown  of  stonm  and  gaa  engini-s  dvnamoi^id 
moton>.  The  tieaely  diwovery  of  defect*  of  multTial  and  workuuMubip  IB 
thia  and  other  machiacry  '"J  ll>o  osaupany'a  iuapectora  bad  boon  tho 
meaM  ot  pi«oenth«  nBOMioBO  ariohap*.  A  ditrUtnd.ol  3o.  pw  ihan  «oa 
dedanA 

OROBBE  BBBLINBR  STRMBBmm  OlSELtBOaAFT  -  Th-<  .omiAny 
has  mid  a  dividend  of  11  porceot  Ikir  1000,  conii«r*,l  anl,  Vj\  percent, 
in  1899.  The  number  of  paam^ngwa  carried  waa  2.%.0OO.OO0  compared 
with  188,00O.OCO.  There  are  throe  •yst^un  .d  tr»ctii>n  on  the  liiiea— o\er- 
Ii.  *d  trolley  (453  oar*},  atongo  haWery  (420  carai,  aod  1»ui«j  (1,571  cya). 


M."i.ir«.  l'li:'M3, 


'AT  iMD  XULVAT  TBARW 


or  charge*. 


Ahardaoa  CorponriJoD . . . 

•Birmingham  Tmrnwaya. 
*I5ULkbum  C'nroniliou.. 

Blackpool  Corpnrali'Mi... 

Blackpool  and  Mcctwood 

D<dlou  Corporation  ...... 

Bradford  Corpoiatioo... 

Briabane  Trame   

*Br>«t.d  Trama  fc  Carriagt 
*Buco<>a  AyieaA  Delgrano 

< '  irliiilc  Tratiin.  Cu.  

Central  London  Raflway, 

City  ft  SoBlh  Loadoo  By. 

Cork  liltw.  Trama 
Dovor  Oorpnraliou 
Dublin  A  l.Ttran  Hly,  .. 

Publin  Cnit.*>.i  .-  

Dublin  iioutberu  Diat.,.. 

'Duudea  Corporatjua  >.,' 

•OUuRow  CorporatiMI  ... 

Halifax  C'ori">ruli'i^i  

Hull  C'oruoratioo  

•Liverpool  Cortiantiaii..,^ 
Ldveniool  OncfaaBd  BIy.l 
I'orUiaoulh  Corpontien. 

*ahoaaldT>BnM»agB. 
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but  il  ia  [n <|>oiieiI  tu  aJogit,  ihe  nri  rl.eikil  lri>l1«y  lliiaui;h"Ul  tlie  entire 
ii)'Hteui.  Tlif  •■'■rkiti.'  •■x['i*iiM*!<  ^'iri^Ml  59*fi.*)  [ter  ueut.  ui  the  rt^'eijil* ami 
£89,440  w»^  •  11  I  ;  1  :  mil  hm  ii  i-f  i  .r  w.ivImiti-<.  \:.-. 
.  HOrmO  tillL  £LCCTKi:  UaHTIHO  CO.  (LTD.: -An  extrtimliDarjr 
nmnl  tiintiog  ui  the  aharelioMera  «u  helil  on  W«dDB«iay,  wbni  it  mti 
oadM  to  approve  the  bill  wliieh  ia  hting  pramoted  for  compobory 
piiwfin  lif  iiurchaw    vir  t  in  th- i  iuiiiny'ii  ftr«»  of  lupply.  The 

Ltuiftrma'ury  me<'t:ri.'  w_'       hi  .  l  i  ii  SLr  a  :'J. 

KUBTOy,  PROCTOR  «  CO.  (imj— TtM  dimtori  lwT«  »l«et«d  Mr.  J.  H. 
Hum.  m .  I  ..>i  1 1  n  <  1 1 ,  ia  i'Uc«  otihalal*  OoL  a.  X.  Hntfan,  0,B.,«iid  Mr.  A.  K. 

STOCK  EXOHANOB  N0TICX8.— The  St'ick  Kxchknge  coiiimittM  h»» 
iiiiuuiiit«d  March  6  u  a  »pcciAl  wtllioK  lUy  in  75,000  ordinvy  £6  fully- 
fiii  *liM  (Ksi.  1  to  7Sii0tok7«.00O  6  pir4Mt.«waiiktitm  «6  taUr'rdd 
f«tfiniiMifauw(X«ailto'lS,0QO)  nA  fally  and  (Mrtly  ptM  pravMenl 


cri  tific»t«  for  £400,000  4i  per  cent,  first  ileb.-niiira  v.  jcili  mJ  '.U<-  /iri,Unt 
Hieetric  Trumntajn  /nvtUmenl  Co.  <  Lid.],  mid  bik<  unlerril  tbo  «»iinj  to  be 
omM  mtteaSlM  Ibt.  Th*  conmittee  lua  »ba  bwn  mM  to  allDir 
tha  fartlwrinwot  SCMWOordliiuy  £5  fully  jatSd  nlurM  (N'on.  40,001  to 
70,000)  and  30,000  6  yrr  cent  cuiimlntivi.'  th  fullf -puil  proforenoo  ahirai 
(No*.  40,001  Ui  70,000 1  i)f  the  Britith  /iistJaUd  Wire  Co.  /M.),  the 
further  iwuo  of  6,000  or<iio«rT  £5  fullj-  |»»id  »hii'-«i»nH  S,0CO  4^  per  ctnt. 
<iituul»tive  £h  fully  i>»i>l  prefereiioe  «h»mi  o(  IT.  T,  llrrjf/i  Ttlfir-tjili 
Workt  Co.  (Ui.),  and  115,000  7  per  oeoU  £1  fully-nud  imfereoce  abarai 
<Nm.  1  to  lUyOOOj  of  th»  titrt*  Smtrk  li^  (Jurf.)  tote 
tiM  oMaUl  Hit.  Tha  ItttoriiKrraewtlaiipltoadaB. 


VC8TBXII  nUHUUn  00.  (LTD.)-The  tranfer  boolu  wOl  be  datai 
frou  March  IB  to  89  inaiuilve  preparauir)'  to  Uie  payment  on  Htnh  8S 
U  an  inlnin  ditidnd  of  9i.  i^r  ibank  or  at  fhe  nto  •(  6par«Mt.pw 
ansnin,  tax  fr«e,  for  tbe  garter  eodad  Deix  U  bet 
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afcrmeiTT  svmr  eoMPAmit. 

Bl'okb'tlikllr'TiwVti  D"»tVt  B'.'Hi.t.v.Orl.(fiinTivl 
r>.  ill.-  i».<,.  s-.—k  Vt-t  I'nrti.ir.il.  n  iil  .mil 

Botim.iniiith       i'i»>1h  m"<-.  Supply  Ord.  

Dii.      44  pitr  I'rt'it.nmn  ii»tlT«  Pr«f.    . 

t>ii.      4^  p'T  i.Jor.L,  Diibdntaruatoek  (r'?<:.l  ... 
BriMnpuiE  k  Ko'^.MlT'^Viti  RloMrlclty  Supply  OrJ.  . 

Dii.       7  P'-T  n_n*,.  Pr.'rfr^ii'*>fl    - 

0»lirjlt»  ^l.-:.    i-io-.y  Of  I  iiiiry  ifiiUy  p«idl   

IJtiftrlf  u  I'ri^fl  A  .■ilran.t  K.ortr'.nUy  dapply  CJorp.  . 

Do.       4t  ^''f  I "'^1 '•■  l'."*f'-r'-'n'-''i   . 

(*«l*ea  EleolrlsJty  .Sii|<iil:f  Orl1r'.»ry   . 

•  Do.      MB«r(1<int.  l^ilKi'iUrn      j<-k  (rad.)  ..  . 
OtrieMeMleoBUtMor.  ii  -  t)Tr.ii  il  l  Eload>(rad.) 
OHzellinidaa  lUntrlc  Ltichtlu^   ..... 

M,     (  par  Clanu  UomalaUta  Pret.  - 

■    Da.     IperOmt.  Miaaurtaiaak  (red.)   

Co,      4|%tiKlIM.  BtMk  Cart*,  (all  |kL)  

Onaty  aflaoadBO  aad  Braah  Prar.  Ordinary ...  „ 

Do.     •nerOHi.Oaotalallrv  Prafaranea  

Do.  «n!D*b.8toek0ana.(aUp.l)<rad.)   

Fi>:kniil<ina  KLnnilatty  Sopply  Co.  tinllaiuy 
\lof  eio:i.r:i:  Lighting Of41jia«y....«....«M....M...... 

Kanriogbm  ariil  KalftiaitiMgaiMSaary .. . 
D,,.      nii^raini.latPraC  ....  rOiG.aik.(n<l' 

Kou-'ti  A  :^i..  i'i,'.Co.v  S'iahigainuk(Jat.8ta.)4', 
1  Loml^'-n  die.?.r.c.:fiippiy Ordinary  .MMa..MM««. 
1     Do.     A  psr  Uaat.  Prafwaaoa  .... 

I     Do.     4  par  Cant,  let  MOWaiBePillwilBM 
I  MatrofMlltan  Klan.  SnpplyOnL   «.  . 

Ih-  I         PIIIJ)  ....^  

ni>.     1:1     •  1  r  '  1    'I  r-itlliinaMi .. 

D:..      SH'  rl>-.<.  M  irl.  I)i)t>.  BtOOkwT-- 

Mij-,ll-i/  tll.l  KI  ■■■-rli-  Dr.llwy  ,   

OiTirl  K.iKiub  Urjir.axy      

iUii  1  Kl^.-.rr       

KU-wl'Ut-!  't:i.r.l..tTr'.n'r.  T.I.I.,  S';  Ul  M  ir.Dglj.  . 
et."Ti»l  K^.-cirli' I' rnpi'^.y  I  if     ir.tnml  Hiiar«   
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3t.  Jura:-!""!!'  I  I'ii;  Ml' I  Kl  -r;'.rlc  OnJliiiry   
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t    Do,     0  par  C-!-ic.  I'rj'-r.^ci ...„.„«..„...„ 
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OiK     Opar  Ujat.  I'ruL'jrurj -il   ...........  ,...x  J 

D>.     4  oarOjau  Dt'imtu-a  ...............  . 

[..oniioa  SlrutiUy.  (Uul.)  iMM.irt.  t :  D*tM.(rv.l.|. 
l>.iii|.lJt)Lrr.ii04l  •,lis>lt.Ul>.-5l.it.l'r».i;rt<iC  o,».l  ) 
Mantioa;  »:fi  lfl'*'y  Ht'nV  S';     "I.  l'jli».<l.Ji| 

Hi,       s:.-rrU['«  il  .  D.ii«-ii-.aru.nl»--J   

Maw  Oonnral  Traouji;  Or  li'ui-y  

Do.      8  ii.jr  L' I' I  m         ^'rrfateOM  ... 
Jidtiliii,  Ai-iw  I  »i.  1  11 I  IVa-ai 

L*».       '  nor  I .i;nt..  rrc'jr  j-. ..... 

l'«4l.f:M  K.oJLrlc  rra.i.l' m  1  >ri.l  i»-y 

!>□.      t  |ijr0.1'.U  i;  i  tl  i'ri'i-.ija  ...M 

Dij-       ii       I'ji.u  l>i  'J'.iirj  n.-'lt  ,  ,  

.  KCMataa  aoil  >Jltr  tkilluary  .       ...a  ..^  . 
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Diract  Weat  IndU  CaM*  HX  Bf.  Ob.  (wltbla  No*.  I 
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I)o.({toa.a<o,cx)iu<9flo.non)<:ip4.U'da((»pm,allp<l 
Do.  4porOant.  Debanttira 
*Bail(«m  and  6.  Afr.ran  i  ,  Men. 
Do.  4  por  \>)nt-  Mk^^jrllltaa 
QIpIhi  Tnltk'mi-l  Mi  I  Tnn  ,  ... 
L)  I,     I"  I Nir  r.  I ■..  rfnri  .-ni. 

.Niirt^ifirn  .  '  '  "•  ■y<  . 
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WITTING  BROS.,  Ltd. 

(Electricite  &  Hydraulique), 

Electric  Power  &  Traction  Engineers, 

Head  Office:  49,  Cannon  Street,  LONDON,  E.G. 


T«Uffnms :  WITTtNG  LONDON. 


T*l«pboa*i  6796  Bank 


STANDARD  CRANE  CONTROLLER. 


BERRENBERG 


Lamps  of  the  _jx 
RIQMEST  EFFICIENCY 
on  the  market  " 
(iombiiicd 
with  LONG  UFE. 


's. 


LAMPS. 


Write  for  patticulars 
and  Price  List  to— 


Testimonials  from 
cousumera  state 
that  they  have 
Saved  50  per  cent, 
in  Current 
over  other  makes 
liv  using  the 
BERRENBERC. 


The  BERREHBEBC  ELECTRIC  LAMP  SYNDICATE.  Ltd.,  "r^'^yojr"g^;- 


Ml  UIM  tar  UilTUeAL  MIK.  mO 

IIIIU  «  VtUhnUMh  MMIFAiniin: 

 nOUOHATEi  ui  ■CnWUlI  lALT  ftr<  IXFOn. 

Q    BOOR  &  OO.   1*2.  ArtiUery  Lane,  Biahopsgate,  LONDON,  LO. 
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SCIENTIFIC  * 
INSTRUMENT  CO.,  LP 

CAMBRIDGE:. 


UNION  CABLE  CO.,  L^ 

23,  College  Hill,  Cannon  Street,  LONDLN,  E.C. 


Manufacturtrs  ol 


VULCANISED   CABLES  WIRES 

OF   ALL  CLASSES 

FOR   ALL  PURPOSES. 

T>l«gr»iii«:  "CABLEWKLU" 


Telephone:  6100  Raitk. 


WARP  LEONARD 

Rh0oatat9,  BOLO  WEDAL. 

Motor  Controlfon,       paris,  ism. 
ovap         CIroult  Broakora,  die, 

1,000  daslgas. 

in  STOCK  at 

n*  Sat*  Brltlth  Kfnumlmllrtt 

GEIPEL  &  LANGE, 

PARUAMENT  MANSIONS, 

WESTMINSTER. 


AUTOMAXIC   .   .  . 

STARTING  SWITCHES. 


T»tegr»phlc  Addnw:  "  lUa AOUIErr  Lomoii.-  T«l«;hoiM  No.  lit  AVIBVE. 

W.  J.  DAVY  ARG  LAMPS, 

Tbe  Pioneer  of  the  ilterDatiJig  Enclosed  Arc  Lamp. 

ONLY  ADDRESS: 

W.  J.  DAVY, 

^  3,  Crown  Court, 
Old  Broad  Street. 

WH-ki:  17,  WHITE  LION  STREET,  PENTONVILLE,  LONDON,  N. 


The  electrical  TRANSMISSION  CO. 

ALBERT  WORKS,  HAHIMERSmiTH,  LONDON. 
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Over  19,000  in  Everyday  Use  In  the 
United  Kingdom  alonom 

JANDUS 

The  20th  CENTURY  ARC  LAMP. 


STANDARD  PAHERN. 

Nickel  or  Japaanad  Cmoi. 


LONG  BURNING  HOURS 

The  ODiy  Lamp  that  can  be 
Trimmed  Without  Removing  the 
Outer  Globe. 

Steady,  White  and  Difi[\ised 
Light. 

The  Most  Economical  Lamp  to 
maintain. 

The  Stoutest  Case  on  the  Market, 
and  yet— 

The  Most  Artistic. 


WILL  BURN  ANY  NUMBER  IN  SERIES. 
ON  AISTY  CIRCUIT. 
UNDER  ANY  CIRCUMSTANCES. 


WILL  OUT-LIVE  ALL 
THE  CHEAPER 
liniTATIONS. 

The  Simplest  Lamp  on  the 
Marlcet. 

The  Smallest  Number  of  Moving 
Parts. 

The  Easiest  Cleaned. 


NO  Flexible  Cords  to  PERISH 
NO  Solder  or  Lead  to  MELT 
NO  Gear  Wheels    to  STICK 
NO  Carbon  Guides  to  CLEAN 
NO  Tin  Cases       to  RUST 
NO  Brakes  to  SLIP 


POWER-CIRCUIT  UMP. 

Complete,  with  luternal  Cut-out 

MW)  ItotUUDCW. 


JANDUS  ARC  LAMP  &  ELECTRIC  iCO.^  Ltd.^ 
DRAKE  &  GCRHAM, 

66,  VIotoHm  Siremt,  WesiminaiBfm 

I.-l.-;rini»:  " ACCIMIXAIUU  LUNUON."      Tokpboa*:  983 ud 71  WMtffiinBUr. 

Alao  100,  Khxg  Street,  MANCHESTER; 

Baltic  Chambers,  60,  WeUingrton  Street.  GI<A8GOW;  and 

Westminster  Chambers,  East  Parade,  IiSEDS. 


SCB  AUt.yTS  FOR  TUf  .\01tTU : 

ROBERT   BOWRAN  k  CO., 

3,  SU  NIcholai  Bulldlnvi, 
Ti-kicnulu :  M  KWCAikTLK-ON-TYN  B. 


SCli  A(Hi.\rS  FOR  TUH  MIDLASDS: 

THE  ELECTRICAL  TRADES'  SUPPLY,  Ltd., 
Cornwall  Ballding*.  Cornwall  Street, 
TclrRTniu*:  BULMINOHAU. 

"  HOtORH  UIHMINaHlH." 


SPHERICAL  CLOBL 

•Jomi>l«t«,  will)  luternal 
Ke«i»ta  lies' 


xxu. 


THE  ELECTRICIAN.  MARCH  8,  1901. 


BELLISS  &  MORCOM  LTD. 


(BCOCmiOU  Tt)  (I  t:  IJKLLI1.U  <k  CO.,  LTD.), 

ONDON  OFnCB :  9. Victoria  Str««t.S.W.  CNGINEERf, 


8PEGIAUTY 


PATENT  SELF-LUBRICATING  QUICK-REVOLUTION 
ENGINES  -  ELECTRIC  LIGHT,  POWER  OR  TRACTION. 

Over  1,400  SETS,  equal  to  more  than  190.000  HOfiSE  POWER,  have 
been  built  by  us  since  WE  INTRODUCED  THIS  SELF  LUBRICATINa 
SYSTEM  IN  1891.  and  the  demand  is  rapidly  increasing.    This  satis* 
factory  result  Is  due  to   the  care  taken  to  UTILISE 
OUR  LARGE  EXPERIENCE. 

Our  Engine*  are  SIMPLY  I>ESIGNED  and 
STRONGLY  BUILT,  MOST  ECONOMICAL, 
EFFICIENT  and  DURABLE.  They  run  WITH- 
OUT WEAR  for  years  at  full  load. 


QUICKER  DELIVERY  CAN 
BE  GIVEN  OF 
STANDARD  SIZES. 


Repreaenting  oup  EO/10  STANDARD  ENQINE.  360  B.H.P. 
—   OVER  TO  IH  USE  OF  THIS  SIZE  ALOME.  — 


Talwaphle  Addrau: 
'BBLUSS,  BimnNCHAH." 


Head  Offlce  and  Works: 

22,  Charterhouse  Square, 
LONDON,  E.C. 

TelrphiHie  106]  Ul>Ll>ull^ 

Show  Room* : 

II,  Victoria  Street, 

WESTMINSTER. 

Send  for  C  L  1st. 


Standard  Wattmeter. 
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Tb  UHmt  stage  in  the  prograM  of  die  ibgalftrljr  anlortaMM 
Hiangements  (or  ihc  erection  of  a  large  eleotrioity  sUtion  for 
the  supply  of  Dnblin  is  not  snoh  M  oui  «ffiaird  mj  MtMMtkm 
to  the  adroeates  of  the  Figeon  HoOM  Vort  MbMM,  nor  is  It 

•  matter  upon  whieb  the  Dablin  Corporation's  ooosaltitig 
engineer  iii  to  be  congratulated.  It  will  be  remembered  that 
the  emplu/ment  of  the  Pigeon  Uoase  Fort  as  a  manioipal 
dmotllnitjiiTnr'  T  was  ampbatiiBallj  oondemnfld  by  ProL  A.  B.  W. 
Ebnnsdt  in  the  early  stages  of  this  unhappy  venluru.  But 
dw  Coiporatioa,  lukviug  booght  that  whit«  ekphaat  for  an 
■bMlffly  flgore,  were  desiroos  of  tuning  it  to  some 
aooonnt;  and,  in  spite  of  Prof.  Kkskedy*s  ad^^cG,  anJ  upon 
tb*  mi>iwim>"'**^'™  of  Mr.  Bobbxt  Hammokd,  the;  decided  to 
flNBi  ttitir  dMtrioUj  mtb  m  llwt  sMa. 


tba  DnbEn  Elactrio  Ligfatiiig  Co.,  the  priadpal  gtoand  of 

their  opposition  being'  that  they  thomsolvos  wore  promoting 
a  echetne  drawn  up  by  Mr.  Hammond  which  would  give  their 
»  diM«w  Mid  beltar  d«aMaIty  niply. 


Ma.  £UifM0KD'8  sobeme  involved,  as  we  have  stated,  the 
enaliaD  of  aii  deetrfoi^  aMIoa  at  tlw  PlgMO  Home  Ftet; 

and  the  figure  which  that  expert  gave  in  his  estimates  as  the 
ooat  of  thiB  boildinga  wae  £20,000.  In  (he  ordinary  oourso  of 
•vwti  taDdan  to  Kr.  Huohhio's  lahenM  wen  imited,  duly 
reeelfed  aod  opaud,  when,  behold,  not  one  of  the  firms  tender 
ing  offend  lo  do  the  work  for  Ian  than  double  Mr.  Hammond's 
figure.  In  this  predieamenl  there  was  no  alternative  bat 
to  pay  the  much  larger  sum  or  else  to  eut  down  Mr.  Ham- 
momd's  spedfieation.  The  latter  alternative  was  foolishly 
adopted,  but  even  after  that  the  loweat  of  the  revised  tenders 
is  for  more  than  X9,000  fat  M«es8  of  Mr.  HAXvoifp'H  origin*! 
figure.  Only  thoso  ■who  consiJor  that  the  erection  of  sab- 
Btaotial  buildings  upon  aruitable  fouadatioos  is  not  of  prime 
importaaee  to  ^  nHihetoiy  mddag  and  bating  dndiill^ 

of  a  powerstation  can  treat  this  matter  lightly.  All  com- 
petaot  engiaeen  must  agree  that  it  is  emphatically  a  matter 
of  nvNon  Importinoe ;  end  it  ii  sna^r  to  be  ii«Mttad  tbit 
Mr.  ITaiimoki)  should  hiwp  ullowod  hinnolf  to  bo  persuaded 
into  such  a  serious  departure  from  his  original  speoifioatioo 
vpon  eo Stales elemeDtef  hie  leheBW.  BapaelBlljii tUa ao 
if,  as  wo  understand,  a  portinr  r'  the  alteration  in  the  plans 
involves  a  reduotion  in  the  depth  of  the  oononte  foondatioBe, 
tov  die  Kiaoo  Hoane  Foft  ia  I17B0  ineens  flie  mart  and 
rafaataaMal  rite  MallaUefor  the  ereedon  \ 


Oua  readers  will  also  recall  that  last  summer  the  Dublin 
GorpenttoB  wen  oliind  an  eieatiteily  atipi^  ftmn  a  eenpeaj 

aisociatod  with  the  exiating  tramways  company,  who  already 
owned  a  large  central  power  station  that  might  well  have 
nmd  tiie  donUe  fnrpoae  of  nuniitg  the  tcanwaj  ^fatn 
and  of  supplying  light  and  power  to  the  town.  Instead,  bow- 
•v«r,  of  aooepting  thui  otter,  the  Corporation  opposed  and 
HiOBttidad  to  flUaining  the  f^eetion  ol  the  UH  pnnotad 


Wk  report  at  oonsidanUe  length  this  week  the  meetiBI  of 

the  shareholden  of  the  Metropolitan  Electric  Supply  Co.. 
on  Tuesday,  at  which  several  matters  of  more  than  ueual 
interest  were  brought  forward.  With  regard  to  fixumcial 
natten.  than  haa  been  a  eapital  expenditure  of  £173,000 

'^iirii'R  the  year,  chiefly  on  additional  plant  at  Willesden  ; 
and  as  a  result  of  this  increase  of  phuit,  the  amount  paid 

£2,000  to  tbo  small  anm  of  £20.  We  invite  the  earefnl 
attantioQ  of  certain  local  authorities  to  the  exemplary 
aetfon  «f  the  eaaapanr  to  letting  aaldo  no  Ian  than  £14,000 
agftinst  dopreoiation.  The  lamp  connection-)  Lave  increased 
by  70,000  during  the  year,  and  there  is  plenty  of  spare  plant 
toneat  torthiM  toanan  to  thia  dinetion.  Theaomplantof 
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thBofaunnan  (Mi.  W.  HARvrsos  Cripps)  with  roganl  to  the 
Mtion  of  the  Marylebone  Vestry  u  worth  peru=:al,  more 
especially  where  he  deak  with  the  power  of  the  local  aathority 
to  ami  flieiv  Incpeotor  lato  11m  flonpaay'i  wwki  to  **ptf 

into  their  trade  socrots  "  and,  in  the  ovont  of  the  voBtry  enter- 
ing ioto  competition,  possibly  to  use  the  infbrnuitioo  to  tbeir 


Wk  referred  »  few  mela  ago  to  ike  action  which  the 
Board  of  Vnda  ms  taUllg  with  re^rard  to  a  redaction 
of  the  maximum  charge  per  unit  for  electric  supply 
inaerted  in  all  new  provisional  orders.  From  the  report,  in 
mother  column,  of  the  eoofenoee  tb»t  took  place  on  this 
iTitrotinn  on  Wf-ilnesday,  it  is  seen  that  this  proposal  mei 
with  coutidersblo  oppo^iion — oppoaidon  wiiicii  appears  to 

li»TC  lieea  aedDam,  m  in  the  BksMe  Iil|tthg  Acta  it  is 

perfectly  clesr  that  tlin  fixpt!  maximum  charge  i?  always 
liable  to  modification  m  any  particular  inslanee  if  the  Uoard 
ol  Tndo  amrfdaw  tin*  this  ia  jtutUM  bj  «b»  girqanlnoM 
of  the  case.  It  is  ulso  to  bo  rc'HiL'inbi'reJ  Hint  lliti  proposed 
change  would  have  only  applied  to  new  provisional  orders 
sad  ironUi  bave  bew  in  no  way  retiosportiTe.  Tbo  rainU 
of  the  conference,  bowev>  r.  in  one  satisfactory  to  all  parties, 
tilt  CoDBXEiuT  BoTLB  informed  those  present  that  b»  expects 
that  »  waiiatiiin  6t  7(1.  will  be  adopte  1  in  generat;  In  very 
popnJOQS  places  a  maximum  of  6d. ;  and  in  special  cases  i^d. 
may  be  allowed  if  saffioient  cause  is  shown,  tba  ooni  of 
showing  cause  to  rest  with  the  nndcrtakers. 


fusible  metal  nme,  and  eloaoe  an  eleobric  direait.  In  this 
circnit  is  cither  &  lamp  or  hell,  so  that  the  fact  U  sigualled. 
In  practice,  however,  such  labour-  saving  expedients  are  not 
toba  MeoMnuaM.  AgseaNr  hMtobeoadDljiaaiqr<M«k 

and  such  automatic  apparatvi?  merely  encourage  him  to 
slackiifrHS  in  bis  observation  of  the  running  uiGkchinory. 

The  American  scheme  for  an  extra  fast,  extra  cheap,  extra 
electric  railway  from  London  to  Brighton,  about  which  there 
was  so  much  talk  in  the  lay  papers  several  months  ago,  has, 
ii  apptar.'t,  liiiL'n  re-uscitatwl.  The  D::i!>!  Kxpresa  is  informed, 
api»arently  on  the  authority  of  Mr.  T.  L.  JoaKi>ox,  who  is  said 
to  be  at  the  headof  aejnffioato  Ibr  tiheeonrtraetioD  oitiilaliBa» 
Llmfc  parliamentarj-  powers  are  to  h*  sought  for  next  session. 
As  at  this  rate  a  year  at  least  most  elapse  before  a  bill  can  be 
bKM^t  la  and  paaead,  it  ia  latiiair  pmmaton  to  ftnoaii  fha 
dotail?  of  the  <!(>hGmo,  &spi'^ial1y  as  it  seems  to  baa  iiiM  flMf  MM 
th&l  ihay  should  be  uf  a  ^ieti^ational  order. 


LiKi  an  ereatic  block  ia  a  geologioal  formation,  a  complete 
and  lilf^toiDed  diaeaarioa  on  the  politioa  ol  the  teUphone 

qnealiou  intruded  itself  upon  the  debate  on  Mr<  MaooaK  s 
Paper.  What  on  earth  the  telephone  oaa  have  to  do  with  thv 
power  boil  of  1900,  either  «  before"  or  <'aflter,"  paaaes  oom- 
pialienBion ;  but  the  Pkksiuknt  ruled  the  subject  to  be  in 
order,  and  he  not  only  allowed  Mr.  C.  B.  Clay,  of  the  National 
Telephone  Co.,  to  make  a  lengthy  protest  against  the  policy" 
of  the  Post  Office,  but  aI:io  [H  rmiUt  d  Mr.  Oavkx  to  reply  and 
Miijor-Geii.  Wkiihki;  tr>  interfere.  Wc  report  very  briefly  the 
speeches  in  (his  tireaome  digression  ;  but  we  protest  that  it  is 

unfair  to  uaaynHnben  pmant  altli*  neetli^  to  allow  neh 

^li^sfions  to  occur.  On  thia  particular  occasion  the  rojult 
was  that  a  large  number  of  members  who  iiad  intended  to 
^oakon  the  onbjeot  of  the  Paper  were  requaeted  to  send  in 

their  remarks  to  the  J'-.nni/ii.  Bosi-lo  tins,  tlicro  are  few 
meetings,  and  certainly  no  important  debates,  at  which 
meinban  aia  not  pccaent  who  have  travelled  from  dialant 
parts  of  the  country  fiir  the  c-xpre:.;  purpoEu  of  htariiiL'  the 
disouaBkuL  Is  it  fair  that  when  these  bard  workers  aek  for 
bread  tbaj  ahonid  be  given  uaterhd  for  whfah  thaj  have 
I  nor  digeativo  power  f 


Pnor.  AvRtoM,  whose  skill  and  (uriginalitj  in  the  InventiMl 
ot  new  scientific  terms  have  hmg  been  tamoaa  In  alee- 

trical  ouroles,  has  added,  in  a  letter  we  publish  dlia 
w,  [  k,  sne  more  to  his  long  list.  He  creates  (he  "  a00D*a«7 
f»ctuc '  which  be  defines  to  be  the  ratio  of  "what  tttmly  ia* 
to  "what  it  apparently  is,"  in  any  particular  statement. 
Wo  have  sometimes  met  with  the  reciprocal  of  this  ratio  t» 
"the  coefficient  of  mendacity";  and  a  function  of  Prof. 
AnnOK'a  bow  ratio  is  well  known  to  the  world  at  large  as 
"rum  ymff  laliit."  But  the  chief  difficulty  in  the  ca.se  of 
VmS.  Aybton's  factor  is  to  discover  a  unit ;  for  he  would  not 
be  a  true  prafaaaor  wbo  danied  flw  need  tat  •  unit  of  neaeiue* 
inent  in  the  case  of  any  new  scientific  quantity.  In  this 
particular  ratio  the  aomerator  ia  philoaophicaUj  iadetar- 
mioato.  The  biitoilo  qnaatiMi  "What ie tmtiif  " baa  novar 

liLfU  answcre:!  hy  Phiiosophy,  no  even,  as  rc-Karils  absolute 
truth,  by  Science.  After  all,  human  intelligence  can  never 
compialiend  taoN  tiun  the  "  what  it  appanndgr  it "— ol  the 
"  what  it  tmlj  ia"  hantanity  mmi  ever  remain  lb  la 


VainoDe  devioaa  have  been  soggeated,  and  oven  nasd,  for 

signallitig  when  a  LsHrini:  geti-  dangerously  hot.  Thus  it 
has  been  proposed  to  paint  the  outside  of  the  bearing  with 
iodide  of  meronrr  or  aome  other  eonponad  wUeh  ebanges 
co!ciur  uLca  it  becomes  warm.  A  German  firm  is  putting  on 
the  market  a  fonnidabl64ooking  thermoatat  wluch  is  to  be 
erected  on  the  bearing.  On  the  letter  beeoulng  heated  a 


Peraonal.— Ur.  Gilbert  8.  Bam  is  resign'mg  his  poaiUmi  m 
engineer  to  the  Coventry  Corporation  to  take  op  an  appoint- 
ment with  the  Nemst  Electric  Light  (Ltd.). 

Royal  Society.  A  Paper  by  M  r.  ,J .  E.  Petavcl,  "  On  the  Ileat 
Dissipated  by  a  i'latinum  Surface  at  Uigii  Temperatures. 
IV.— High  Pressnra  Qam»"  waa  down  tot  reading  yeatoidaif, 
"  in  title  only." 

Wireless  Telegraphy  in  the  Congo.— The  U',  <!ii.intirr  Oa:t  tu 
states  that  wireless  telegraphy  is  to  be  estabiisbed  bj  the 
Congo  Government  in  substitution  for  the  ordinary  poall  and 
wiiee,  whi^  the  ele{diaats  tear  down  and  deatiojr. 

CaMe  Xnterraptiona.  DaieeflBtMruintieA. 

liAlakiik— Cjpnu   Jao«  91,  1899 

Pari— UaruibMn   Uar.   2,  1300 

Pera»iiih!inn-~Oe«»  ._  ■    Ncv.  2P,  ISOO 

M.irsfil^cs — !".iin:el:in*                                 ..  Jan.     7  llWl 

The  German  Emperor. — The  Kni^er's  carriage  n.irrowly 
escaped  a  collision  with  an  electric  tramcar  in  T  uler  den 
Linden,  BerliOi  on  Thursday  last  week.  We  congratulate  his 
Im|>erial  Majeaty  and  alao  the  eloBlde  iraaitioB  udnat^  on 
thair  eBeaQOi 

IfUrii^al  Time.— According^totbeJ'?Irttrofc-cA«acit<r^«»Vw', 
the  local  authority  at  Baden-Baden  ia  abont  to  hire  oat  a  ftw 
eleetrio  doela  to  private  enetomen.  Pteotmiabljr  tba  adhena 
is  only  to  be  gnMedad  with  tntativa^,  aa  an  ontlaj  d  but 

i:15  is  atpreaBnt(  ■'    *  " 
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Tbe  InstitatloD  of  CItU  Engineers* — At  the  ordinary  mocticg 
on  the  'ith  iunt.  ihb  monthly  ballot  reHulted  in  the  election  of 
tliree  honorary  members,  vi?..,  the  Right  Hon.  Lord  Aiver- 
alone  of  Alveratonc,  G.C.M.G.,  Admiral  of  the  Fleet  Sir 
Fi«d«n«k  W.  Biohaids,  G.G.B.,  and  Sir  Willum  0.  fioberts- 

Damage  hj  Ughtaliig; — Duritw  the  tbnndecBtonn  vhich 
passed  oTer  Londoa  on  Wednesday  the  Qonuui  choreh  Ln 
Dalston  was  straok  by  lightniog  and  the  organ  loft  took  firs. 
The  flames  were  soon  extinguished  with  the  aid  of  a  couple 
of  hydraute,  but  tiic  organ  waf  daatoQyed«  Mid  ottMr  dam&ge 
was  doue,  daiclly  from  walQi. 

General  Electric  Co.  (1900)  (Ltd.).— The  eleventh  annual 
dinner  ol  the  directors  and  staff  of  this  conuMiur  took  ploco 
OB  Batoiday  evening  last  in  the  Grand  Hau  m  the  Uotel 
OmO.  An  «iyoiyaibla  wraniDg,  during  whiah  mantnoa  friends 
■hand  Am  botplkJIty  of  m  oompany,  nmiiitaiiied  the  good 
lecord  of  those  ancnal  fanctiona. 

Institution  of  Electrical  Engineers  Benevolent  Fund.— I'ha 
third  annual  general  motting  of  contribntorB  to  this  fund  will 
be  liel<l  at  the  ofRws  of  tha  institution  oa  Thnrsduy,  March  1+Ui, 
at  2  p.m.  The  statement  of  acoounti  t<)  December  Hlet  last 
Bhowa  a  etedit  balance  for  the  year  of  £65.  Us.  3d.,  making 
til*  toU  luida  in  buia  tea  fiMMted  Jtl,616.  «a.  9(L 

Eli  jt  jical  Equipment  of  a  New  York  Suburban  Railway. — 
11  Id  aonouucc-d  that  electric  traction  will  he  adopted  on  the 
New  York  Central  and  Hudson  River  Railroad.  Part  of  this 
steam  railway  runs  through  tunnels,  and  iH  somewhat  similar 
in  point  of  bod  ventilation,  it  is  stated,  to  the  old  London 
"  Underground,"  which  is  soon  U>  uajo>  a  ^milar  Umi»- 
formation. 

Cable  Commanlcations  Committee. — A  meeting  of  this 
committee  was  held  on  Tuesday,  under  the  presidency  of  Lord 
jBaUoor.  £videoiM  wu  gi^-en  by  Sir  John  WoUi  Bmaj, 
K.OIB.1 1***™**",  and  Mr.  J.  Deniwn-Pender,  vk».«ihiitBaaii, 
qf  tb*  Baatant  TalcgMiih  Co. ;  by  Mr.  F.  B.  Haaaa,  auuiafn 
«t  dw  Hiartam  BxAMaioD  Telegraph  Go. ;  and  far  lb.  W. 
ffibbaiiilMi  tcafflo  Meoiuitaat  of  nio  EMton  mm  Entara 
Estenmon  Tdegrapfa  Oompftoies. 

An  Electric  Lighting  Station  on  the  Congo. — Tiie  Church 
WetLiy  states  that  the  first  electricity  station  on  the  Congo 
West  Africa  is  to  be  erected  by  the  Roman  Catholic  mission 
Luluabourg,  which  is  a  settlement  on  River  Labia,  a  tributary 
of  the  Koasas  River,  flowing  into  the  Congo.  A  waterfall, 
28tt.  high,  will  atttaate  a  turbine,  which  will  run  a  dynamo 
avppljing  eamint  to  lOO  inoaudosoent  lamps  and  three  arc 
laiBf^  AU  (lio  OMdhiiieiy  ia^  it  is  sMd.  to  ba  of  Fcaneh  coo- 
attnotioB, 

Rontgen  Society. — The  Council  announce  that  the  following 
gentlemen  nominated  as  the  jury  to  award  tbe  president's' 
gold  medal  for  the  best  tube  for  general  X-my  parpu^eii  havt 
agreed  to  act  in  that  capacity: — Sir  Wilham  Crookes,  .J. 
Mackenzie  ! '  i  j  l  -  n,  J.  11  Gardmor,  IJerbort  Jackson,  C.  W. 
Wausoll-Uoulnn,  Wilson  Isoblts,  (Jhas.  L,  b.  I'liillips,  Prof. 
Bilvaaus  P.  Thompson,  Prof.  Dawson  Turner,  II  Snowdun 
Ward,  J.  J.  Vezey  (hon.  treasurer),  and  F.  Uaixiwu  Low 
(hon.  secretary). 

Tbe  Pacific  Cable. — The  Canadian  Parliament  has  adopted 
the  resolntion  authorising  the  payment  of  Canada's  share  of 
i^ths  of  the  £2,000,000  to  be  allocated  to  the  cost  of  the 
Padfie  cable.  On  the  bubjeot  of  the  arrangements  entered 
into  by  tbo  Htm  South  Wales  and  othot  AmtmtMQ  Stateu 
irtfh  Ifaa  BaotaiB  Butnaioo  Tak^j^  Co.,  Ut,  ICnloalt,  the 
Onadian  FoataiMMoi-QaiMial,  nid  it  was  too  lato  now  for 
Oanadft  lo  woado  from  tho  vadortaking,  as  the  «oatntrt  was 
eigned  and  the  cable  under  construction. 

Anntia]  Report  of  the  Commissioner  oi  U.S.  Patents.— In 
the  United  btates  during  the  year  1900  iim^-  were  89,673 
appLcationa  for  patents,  '2,225  applications  for  imip^s,  and 
8-  applicaliona  for  rc-iaauea.  lucludiug  designs 
jatents  wcro  granted  and  yi  patents  were  re  isaucd.  With 
.  ngwd  to  patentees  out  of  iha  United  SUim  tha  greatest 
nnubar  ni  patonta  waa  gnuitied  Gnat  Britain,  vbo  iaoeiT«d 


l,0b8,  tlien  came  Germany  with  1,070,  Canada  367,  i'r&noe 
311,  Austria- Hungary  117,  and  Switzerhind  7^'. 

Cantor  Lectnres  on  Electric  Railways. — The  first  of  &ree 
Cantor  locturca  on  "  Electric  Railways  "  will  bo  dulivered  by 
Major  Cardew,  at  the  Society  of  Artii,  on  J^londay.  The 
following  is  a  synopsis  of  this  lectnrc  : 

Hiatoric&l  summuy  and  recent  advanoes.  Advuittge*  ot  elaetrie  traction 
— Clan  of  nOwagr  to  wfaieh  Hie  mathed  it  moat  applicable.  Det^U  uf 
equipmeat — Itatian  and  dynamoe  Mentieat  in  principle — Cuntinumia-eur- 
rent  molar — ('uanter  E.I1LK. — Efficiency — Ua^oetic  field— Waata  uf  ngwcr 
at  atart — Ward  Leonard  «jr'<en>— Serlea  |«rallel  control — Geariac— roly- 
l>ba*G  ctirrent  traeliao— IndoetioB  motor— TbiqiM  diMMa— Omfarim 
with  ooiitinuou»'«infiiia  mntiir  CTiKiiitn  nmniwtlMi  romirn  el  tuitgf 
— Kpeijueney, 

The  Berlin  Elelrtrotechnischer  Verein. — The  Secretary  of 
State  for  the  German  Tost  Office,  Tjieut.  Gen.  Von  I'oibiolaki, 
has  been  nominatod  honorary  president  of  this)  HOOiety.  He 
haa  fillod  the  otHee  ol  pieaideat  for  two  Tears.  The  foUowing 
council  h&9  been  eleotad  oB  tin  taaoBuiundatlon  of  tlia 

rfctirinii  council ; — - 

I'yfMil'yA  TV.  f.  r>r.  A.  SUby.  V  i^e-T'rfxi(!  r\it  HcTT  Nftfilo.  Sr\'rr 
!',r,r.     I'rnf  I 'I ,  .<tm-fccr  »mi  UrarNcbi-l.   lltti^-  V'.  ;■>  Vrj 'i/ tAf  C'nJ ■ 

I  :  !■         '1     ;  i  I'l  .    :    i  'inr.vl,  .ir.il  vi.tj  iJoiifo- 1  >i'/:  >:  ■ '''T' ■! 

Thu  miroducos  now  and  yoonger  blood  mio  the  council,  and 
it  is  hoped  that  tbe  result  will  be  that  tbo  aosMj  will  baMMM 
still  more  energetic  than  hitherto. 

Opening  of  the  Accnn^on  Electricity  Worlts. — The  Aocring- 
ton  Corporation  electricity  works  were  formally  opened  on 
Monday.  The  Corporation  has  held  its  provisional  order 
Since  iHdO,  and  the  worke  flmiiy  erected  under  the  advice  of 
Mr.  J.  K.  Shoolbred,  the  consulting  engineer,  are  on  the  two- 
wire  system.  The  capacity  of  the  plant  is  ITOkw.,  and  the 
generating  units  are  Willans-Johnson  a  Phillips  combina- 
tion, a  battery  of  134  Chloride  cells  with  7.'<<)  ampere-hours' 
capacity  being  provided  for  regulating  and  ator^e  pnipoaaa. 
Energy  for  lighting  will  be  etutcgod  «i  Sd  ,  and  for  power  M 
lid.,  gas  costing  2fl.  ^d.  and  2a.  9d.  in  the  diahki  At 
ptaaant  than  ava  71  eonaaingn!,  raiwaaantliifl  ■  total  laaip 
oonnaatioB  eqnvaleot  to  4,900  8  cjf,  tamiw.  A  ntem  dea- 
traalor  ia  oomUned  with  tlia  alowiaellj  vodn.  The  sum 
Mtbonaad  to  be  bonowed  for  Uie  eehena  waa  £S6,8S0,  of 
wldA  eUjm  1m  bean  ralMid  and  £27,986  expended. 
Ifr.  Hanld  Quj,  the  lesident  ^ectrical  engineer,  infocina  oa 
that  the  works  have  been  running  succassfullyvkllteatpaaaiy 
arrangements  since  early  in  November  last 

Phosphorescence  as  a  Source  of  Illumination  in  Photo- 
graphy.— Mr.  b\  JorviB-Siuith  oootnhutert  an  int«r««attng  IbUct 
to  X(Hurf  of  the  2Sth  ult.  on  this  subject.  In  certain  librariei 
there  exists  a  fixed  rule  that  no  booko  may  be  removed.  This 
being  so,  all  extracts  andooplea  of  plates  and  engravings  have 
,  to  be  uude  it)  tbe  hbraries.  Rupr.tduetion  by  tbo  methods  of 
I  flcdinary  photography  is  most  inconvenient,  since  the  employ- 
I  maot  of  artificial  light  is  strictly  prohibited ;  also  the  intra- 
doetion  of  a  camera,  and  its  manipulation  in  a  libcarjt.HO 
aonoonded  1^  maj  diffioolties.  These  oircamstaooes  led 
him  to  doilaa  ibe  following  method  for  obtainiDg  oopies  of 
plataa,  engmtbigffk  nrinting,  and  writing.  A  pieae  of  oaad^ 
board  ia  aoated  'awn  o  phoephorfleoant  adbalanea,  and  aflH 
sufiBcient  exponte  to  the  ligfat  of  the  sun  or  of  nn  ««e  hmn, 
it  IB  placed  at  tbe  baok  ot  the  mgraving  or  wiitiiig  to  be 
copied ;  on  the  face  of  the  engea^ring  or  writing  n  dry  photO' 
graphic  plate  is  placed,  and  then  the  book  is  oloOM  for  a 
certain  time,  dnpouding  on  the  n.'iture  and  tliiokiit.'.>ifl  of  tLfn 
paper  used  in  the  book.  He  finds  tbat  the  period  of  time  lie.^ 
between  1~<  and  (10  miuult.';.  The  pl  i'-  i;  iLitn  withdrawji 
and  stored  in  a  dark  box  for  development,  i  he  dry  plate  ia 
eu.sily  tijanipulntod  under  a  cloth,  which  shuts  off  all  light 
aiid  coverH  the  book  during  tlie  operation.  The  ros-.ilts  &r*i 
suffieiLUlly  good  for  moat  purpose* — in  the  case  of  some 
paper.s  ihc  iibrouj  structure  is  shown;  this  very  slightly 
detracts  from  the  clearness  of  the  copies  made  by  this  pro- 
ceKH.  Ntitiier  the  litmmous  substanoe  nor  the  dry  plate  lajaru 
tlie  book  in  any  way,  ."^o  timt  the  metliod  may  be  employed  in 
tbe  oaee  of  valuable  prima  and  sngr-iviug:'.  If  films  bn  nged 
instead  of  plateB,  a  large  number  of  copies  of  ditTorent 
engravings  in  the  same  book  may  be  mado  at  tbe  same  time. 
The  time  of  exposure  to  tlie  phosphorescent  backing  is 
ahflctMied  oonsidenUj  hj  placing  the  phos^ieaeent  eaxd 


Digitizea  by  LiOO^^ic 


724 


THB  BLECTRIOJAN.  MABCH  8,  1901. 


tm  a  mm  inrfiMM,  aoah  as  tbat  of  a  metal  veaeel  Lent.^  1  to 
iteitt  90*0.  with  hot  mter ;  when  films  are  employed  tliin 
tanpKitare  abomia  not  be  exeeoded.  In  an  experiment 
»»•  e  to  the  labor«torf  Mr.  Jervis  Smith  found  that  tbo 
pboypborescent  aubsCance  nndor  onrmal  barometric  prcssiire 
hffa  ne  brightly  lumiooua  whcti  subjected  to  the  bninli 
I  of  ft  Teala  indun'.or ;  but  the  disdharge  from  an 

oidiiiarj  iadaccioQ  coil  fails  to  [jroduou  tkie  saiuc  edbcta. 

Application  for  the  Extension  of  a  Ferraati  Patent. — Notice 
has  be«u  given  of  the  intention  of  Mr.  S.  Z.  de  Ferranti  to 
present  a  petition  for  the  extension  of  Patent  No.  12,419  of 
1887  for  an  inTentiou  "  !inpro%'«Bftnt9  in  Elaotrio  fiailways." 
The  patent  is  dated  September  l.M,  1887.    The  hearing  of  the 

Setition  is  fixed  for  April  15,  or  such  subsequeni  data  M  ttw 
udicial  Committee  «hall  appoint.  Opposition  to  thw  pMitioo 
must  be  filed  on  or  before  April  16,  The  patent  may  be 
roughly  divided  into  three  parts  :  Firat,  an  altetnatiag  eanent 
eleotdo  traotion  ajetem  is  dMezibad,  in  «bbb  ttie  oar  is 
nippliad  by  oonent  ttaioaiib  oonvHtten,  oaob  of  wUoh  ktia 
ito  ova  aeotion  of  tbo  Ifao,  and  ta  switched  on  or  off  as  the 
oar  antois  or  loavei  tto  saolioD.  Vest,  some  systems  of  motor 
aoiptMbn  wo  dMoribed  for  direct-driving,  and  lastly,  it  is 
pointBd  oat  how  a  battery  may  be  employed  on  the  car  for 
the  purpose  of  exciting  the  field  magnets  of  ihn  motgr,  »nd 
for  driving  the  car  for  a  short  time  in  case  of  failure  of  supply. 
Ihofllaiau  are  as  follows : — 

L  An  electrfc  r»nvi-«y,  with  eooitDcton  for  conrefing  caricnt  to  tin- 
motor  l'M-oin<niv<!«  in  nhiirt  »fCtioL«,  ffil  with  cunttil  nf  oom|i»r»tivoly  low 
teniiDii  from  a  hitch -t>-ii«inn  »Uertuti)iK  ctrcuil,  tlimufh  c<invoit<.rr<  or 
induction  cuila  uhicli  sr--  only  hrnucht  into  .\,>fl..ii  tl  r  -rin..  ni  .  •  , 
moior  Iwomotiv;  in  oe  iin  -  Lii.jn  uf  Inn  win.  1:  il.ry  h.iv-  t., 

2.  Ad  •lectrk  railtrty  with  ouuJucii  r«  fi>r  mj^jritig  current  to  tlie 
motor  loooouitniM  in  matt  Metiaa««Kh  '<  <  I  « 1 1  h  current  nf  iiiM^iaialiii|| 
low  tcoBoa  from  a  kUh^teadM  •Itemsimg  circuit  tbrmigfa  timer  uom 
coiivertert,  "'De.  n  tuul]  one,  cotuitantlv  ictiug  to  miuitkin  tlie  ret)uir«<I 
tcDsion  ill  '.li<  .11  luct<ir,  th«  utbtr,  or  other*,  of  Urge  dimeDBioun,  brought 
int't  liy  ilwr  iocroim  of  c-jTrfOt  piw«ir:K  ttiiTj'Ji;!i  the  fruiill  <ji>e  wh«:i 

It  ,in  .  nii  stivr  CI 'me*  on  to  that  t»o:ftL'ij  of  tlie  line. 

i.  An  «lcclric  locomotive  euguiB  with  Uiu  dyo&tji'j  elec  tric  lAKUiir 
plwind  betweea  the  driving  wbeeL  of  the  Uwomotive,  uid  with  the  i>mi«- 
tnre  eaiioeatric  with  the  &xle,  or  uleo,  of  the  wheel*  and  ouupled  to  them 
br  a  mnned  i  >B  which  alU»n«  (he  bo^f  «f  the  lemiMtivi^  iMether  Willi  A* 
clyn      wiiLL-ii  it  cttrtta  aad  wMdiara  Mnperteil  «o  i|wfiai»to  fhy  «ip 

Mid  rlotrn  freely. 

4.  An  electric'  tucoouMifa  <Q8>>l*i  ^th  the  dynemo  >lwTtric  mKhinr 
placed  betwerii  lbs  driviiM  wImw  «  the  >oooiuoti*e  and  with  the  driving 
wbtele  OB  abort  axlei.  «acb  diivM  IhM  the  anaatar*'  aiia  hf  nyplaigi. 
which  alknr  of  •  certain  aawiwt  of  nomuatflittjwaafaiiiiitef  lata  with 

the  (irmi»tur»  tx'th, 

5  An  elei^trk'  li^omoiire  engine,  with  the  dynuuo-electric  marhine 
(ilaced  between  the  driving  wheels  ui  the  locomotive  and  with  the  driving 
■Iwsls  «•  «>  aalat  vMi  msiia  Ihrouplb  a  boUow  fonud  thmogh  the 
eenire  ef  the  amature,  and  oiime  from  It  by  couplings,  whiob  aUmr  of  a 
certntQ  amount  of  movement  of  the  nxle  away  from  the  centra]  line  of  the 
hollow  armuturr  axi>. 

6.  electiiv  locomotive  engine,  with  the  dynamo  electrie  niaohine 
placed  between  the  driving  wheelx  of  the  locomotive,  aitd  furtasd  «ith  a 
hollow  (^Undrical  aroiature  nupporteil  on  anij. friction  rotlera. 

?•  leelsetne  iMMBotivae  wurxad  with  altamatiag  currrntt,  tlie  employ ■ 
■Mat  ef  atcondaiy  hat  t eric*  t»  magnetiie  the  field  nugnet*  of  the  motor 
•ferine,  and  tn  drivp  the  engine  fur  aidiort  tluie  when  it  cannot  be*ui>plied 
with  iltcrnatiog  currrnt. 

A  25,000-volt  Power  Transmission. — There  is  an  interesting 
description  in  Ca»ii*r's  Afa^zhif  for  February  of  tiiB  plant 
traobmitting  power  from  the  Apple  River  to  8t.  Pdul,  U.S.A. 
The  fall  available  is  82ft.,  the  flume  is  1,550ft.  long,  and  was 
desisted  to  carry  670  cubic  ft.  of  water  per  saoond,  sofBsiont 
to  grra  an  output  of  aboat  R,000  a-r.  Tlie  tflrlriKW  «M  of 
the  Tioioc  (|pe,  «wh  sol  oonriatingof  two  Mlo.  iQoaU  vbads 
fnth  bniuo  tnnMrt,  mouilad  horibaatalfy  in  a  wliDibioal 
wheel-chest,  9tt.  is  diaoitar  by  ISfWloag.  Both  wheels  rnn 
on  the  same  shaft,  whioh  Is  diraetily  oonaected  to  one  of  the 
7G0kw.  alternators.  In  each  of  the  four  branch  fetduri;  is 
placed  a  &G'ui,  gate  valve,  operated  independently  from  a 
shaft  by  a  7^  H.r.  electric  motor  provided  for  the  pur- 
pose. The  four  alternators  are  three  phaae,  H(>i>-volt,  00-cvolo 
machineii,  with  armuturca  revolving  at  '.iOO  rev.s.  piT  min. 
The  air-bla.st  step-np  traneformcrs  arc  six  in  number,  and 
they  each  havo  au  output  of  oOOkw.  at  25,000  volts,  and 
aro  conneotcii  in  two  sola  of  ihrutj  with  Y  connection?. 
Six  N'ti.  ;t  ll.W.Ci.  in«<liiini-(lra".vn  copper  wires  arc  eiuploycd 
for  the  line,  in  two  drcnits  of  three  wires  each,  one  circuit 
being  mpportad  on  Moh  M»  oftho  poilM  In  the  leim  of  ao 


I  equilateral  triangle  with  24in.  si'defl.  One  of  these  circui'.rf 
runs  straight  through  without  traasposition,  while  tlie  other 
j  ia  spiruled  twit's  nt  t^^ual  intervals.  The  joints  are  made  li)- 
driving  each  wire  six  tnrnH  iiHout  the  Other,  the  whole  lieing 
soldered  by  dipping.  The  poles  are  of  oedar  with  sin.  topa 
utnd  spaced  at  a  masimuiu  di«tance  of  110ft.  The  inBiilat/n's 
are  glass  7in.  in  diameter.  The  re-i.staiicc  of  each  conductor 
between  the  generating  station  and  .St.  Taul  is  J'J  h5  ohms, 
and  tlie  drop  in  Toltage  for  :!, OOOkw.  with  a  90  p^  cent, 
powor  factor,  is  7-7  per  oenL,  the  initial  voltage  being  26,000, 
and  hoih  lines  beug  operated  in  parallel.  At  the  sub- 
station at  St.  Pauls  there  are  10  oil-cooled  3tep<lowB 
transformers,  which  are  arranged  in  banks  of  twos  and  threeo. 
Borne  of  the  trnn^formers  snpply  directly  to  a  diotribating 
nalwotkand  others  through  rotatory  converters  to a OonllniUKU- 
oorrent  network.  These  rotatory  converters  ass  opecated  hi 
pairs  and  snf^ply  current  for  the  Bdiat>D  thiM-l^lta  ^fstem 
throughout  the  dty.  The  potential  of  76  vai»B  givHi  naj  bo 
be  varied  7  volts  op  or  down  bj  a  ssriai  of  teflmiter 
re^ulatom.  Tho  oeooMai^  nbMxm  ci  tfaa  SOOkv.  tmm 
fennan  aia  ^mM,  and  ImAb  an  tdan  fnpm  «ash  moUob  to 
a  quitAbnsk  molt^pobit  avltoh  on  tho  ooMia  of  anao. 
By  advsMlg  this  swttoh  Item  point  to  pobil  the  asoondaiy 
is  thrown  into  drcnit  a  section  at  a  time,  and  the  potential 
is  correspondingly  incrRa-sed,  in  steps  of  81  volts,  from  2,100 
to  2,700.  In  opera!] ;  'he  station,  the  potential  on  the  high- 
'  voltage  bus  bars  is  ma^t^uned  at  22,500  volts,  and  the  voltage 
I  of  the  distribntiag  obeolits  ia  ai^nstsd  hj  tfaa  dotkaa  *bov» 
I  desorihed. 


Soluliom, '  by  Dr. 
by  R.  .ipployard. 
e  Spectrum  by 
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TO-BAY  (ttnAI),  aSMh  Mk.  _ 

PHTBttiitL  Socnwr. 
S  p.m.    Meeting  iu  the  rooma  of  the  Chemii 
Huuae.    Agenda:  II)  " A  Theory  of  Col 
F.  O.  DuuuuD.    (2)  Exhibition  of  appi 
(3}  "Ou    the    Pruductiuu    of  a  Bright 

ABoaMlotia  Diapanioii  aati  it*  Apfilkatrai  t»  tlie 
•  bjr  ftef *  R*  W»  Weed. 
SATVMUtTi  HvSh  MU.  ' 

HeviXt  IfliXiiunos^ 

SfM.  Artmma  IiMrtwe  UL  €■  "Seoad  anft 
~  '  -    iMiil l^lsiKh,F.Ra. 


Liiiiiuiiais  er  RiMiaieaL  Btratrntm— Nawcaarui  LooaL  j 
OtdiMiy  Meeting  m  th<-  (-ollege  of  Soiaae^  Ks4 
Tjur. 

SuoiTir  OP  Ajm. 

.s-  /> . ,    I  I  r  I  '  'Atttor  r^eoture  am  Electiie  Kattw^i,  tgr  llajlpr  PWUIp 

TDE8DAT,  HaT::i  12Ui. 

I.S.tIHUTIO.S  or  Kt-lC-TBH.*!.  i.NlilSlKfUS— M,»N<  llt^TIK  l/MTAL  SK^ 


*.i.tU|t,m.  Ordhwiv  Ueeting  at  Oweo>  (lollegc,  Huicbeot.M 
to  ha  read:  ^'The  Aftactation  of  tbti  Steam  Kngin 
Oiieraiioo  of  Eleetrieal  liitaif^,"  ligr  J.  li.  Baaarlh. 


WSDNESOAT.  Hira  UUL 

IxsmcnoN  w  ELacraK  K^cauaassBi 

7;H-i  p.m.   Extra  Studmit*'  Itfeeting.    I'uper  to  he  read: 

tioii  of  Kuerg}'  in  C<j«I  Mine*,"  l>y  I'.  K.  Fiiug.  , 
lHSTtit!Tit>!«  OF  Elktbical  F..<(ai:rgiBs— Qlamqow  Looabt 
r>rdiaary  Me^ng  at  the  laatjtatkn  of 
ljin:.kr8,  207,  Rttb^imst,  Ofawiaw. 
TBtrSSDA?,  Hanh  Ittta. 

Roya:.  Soi  iKiv, 
4:30 p.tik.   Ordinary  MeelioK     (i  jrliii(?rnn  H(»u»e. 

IHBTSTL-TION    Hi    Kl.Ii-TlllrAl,  lirifllKJJBS. 

8  )).m.   Ordmary  Meeting.   Tbtt  ioliowing  Paper  will  be  rMd  :  "  SooM^ 
Notaa  OD  Polvphaae  SubtUtion  Wotttng,'*  by  A  C  BkmU,  mm* 
if  neceaaary  tAe  daMaiiMon  on  Mr.  O'Gomna'e  tfm  emidadeiL* 
le  Studants'  virit  to  thi  wvka  U  the  liwaadMiiMt  Bhoirii* 


The 

Lamp  Co. 


FftlOAT, 


Fseer  to  ha  laid:  "OMabiutd  TraUwT 
■  ri»A.W.<S»i(«ll. 


f  jaai.  Otdfaiaqr 
aadCWaft' 
sATOBDAT,  llarsb  istb. 

S  tJm.  AltainooD  Ut^rn  IV.  «■  "Somid  and  Vibration^ "  hr 
R||h»HaD.LanlittlMlch.F.ll.a 


Dotal  iKurinrnoB. 
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OOmHIOBlBT  BUtOTmOUi  BOUIGB. 

[Oomplled  by  E.  E.  FotmrfntR  D'Ai.bi;.1 

<'i>ndm»fr  inih  AiljMftfil.ic  C'h/xk  (.'y, — Btigg'H  aJjuatable 
coDdenser,  made  of  floxible  miea  platea  subjected  to  varying 
pressures,  gives  &  wide  range  of  eapikoidee,  but  is  opeu  to  (he 
objection  that  the  variation  of  capacity  with  presanre  follows! 
ao  unknown  law,  and  is  not  ahv^ya  a  certainty.  G.  Ercoliui 
hM,  therefore,  improved  upon  it  by  substituting  glass  platos 
tor  the  tloxiblo  plates.  The  f^lasB  plates  arc  mouated  ooe 
above  the  other  on  metallic  raib  laid  into  an  ebonite  scaffold- 
ing.  The  scatfaUling  oao  ba  8beiire<l  like  a  parallel  ruler,  so 
that  the  glass  plat^  can  be  made  to  approach  each  other  to 
■By  extent  desired.  Sheets  of  tinfoil  stuck  on  both  surfaces 
aerre  as  the  metal  plates.  The  capacity  varies  with  the 
Miioie  of  the  angle  to.  iocMaatipB  of  tb*  guiding  rod.  The 
er  can,  of  cooiM^  bt  UMd  M  ttl  air-dOuAtOMr,  nr 
1  in  •lipoid. 

[Qb  BMnum,  JAmiw  iXmmUt,  K<iirrailMr-DNiimli«r«  IWH] 


Trontpanmri/  of  lioiliri  farX-Ra^t. — It  has  long  been 
tbat  the  afaoorption  of  X-nys  bjr  matter  is  propoctiopal  to  ito 
doaaify,  therein  raaamUing  tlio  finoe  of  gr&fttetiOMl  ktttao- 
tion.  L,  Benoiflt  has  eoteTOwad  to  imHrt  •  gmttor 
imldoa  to  Ada  rough  g«Mi»1lntion.  Ho  MnM  the  X-ray 
taUMMrenoy  of  a  body  aa  tha  maaa  ia  gmaaua  of  a  priim  of 
fhe  body  1  sq.  a».  ia  baae,  which  piodaeea  upon  x-rays 
passing  along  its  axla  aa  abwii^oe  Moal  to  Ibot  pfodaoad 
Dy  a  layer  of  paraffin  7*6  em.  thulc.  Prcm  a  loiga  aombor  of 
Bieaanrementa  he  oonolades  tbat  the  specific  transparency  of 
a  body  is  independent  of  ita  physical  state.  Thus  water  and 
ice  of  equal  density  would  show  the  same  \  rav  transpuruncj 
It  is  ako  iDdopendont  of  cbcmicAl  combination,  the  atom 
axerting  the  same  absorption  whatever  ita  grouping  with  other 
atoms.  A  more  or  leds  strict  proportionality  between  atomic 
weight  and  absorptivity  ia  only  observed  when  tb«  \  rayn  are 
of  the  most  penetrating  kind.  OtherwiiiG  the  curve  of 
abflorptioa  resembles  an  eqnilatv- ^il  li>  r.Tbobi.  On  entering 
tbe  atomic  weights  as  absci^i^K  and  transparencies  as 
ordinates,  a  curve  is  obtained  which  fairly  follows  the 
hyperbola  laid  through  Iitb.i<)in.  but  shows  a  maumom 
dnW^iaiaiM      tbe  atomic  ^a-  irhiH  [latween  40  and  50. 

[I,  IlKMil.vt,  ('omjAtl  RriiHut,  Kr  TUUrT  11,  1901.] 

ilafftu  tii  Eferiof  I  'iei-il  if  '  luiriii-  —\' ,  Cn'mioti  has  ropi  atcd 
hiaown  experiments  on  the  tic  l-:,     .  f !.  t:i:!  .ing  electric 

chai^,  with  a  view  to  mc-r  tiri!'  :h.^  :;l  i  t  tn  .n-  rttssed  by  Row- 
land, llimstedt,  and  Fitz;^'(  i.  llij  jic i.so'Pfiodgfs  that  Uie 
action  of  the  aniiatoreB  which  are  lused  to  discover  the  mag- 
netic efTect  looked  for  ia  difficult  to  determine.  Ho  therefore 
deviaed  a  new  experiment  in  which  no  metallic  layer  was 
interposed  between  the  needle  and  tbe  tuning  disc.  But  as 
bafote,  tbe  revolving  charged  disc  produced  no  magnetic  effect 
ukaiover.  It  was  easy,  however,  to  obtain  an  effect  showing 
dM  aame  r^rsibility  as  the  magnetic  effect  looked  for,  and 
I  agreeing  with  it  in  order  of  magnitude.  This  pseudo 
e&ct  of  electric  oonvaotion  ia  due  to  sparks  or 
laadiaioaayoaao  of  alaotroatatio  origin.  Itiaalmys 
'  an  tha  suspended  ayatera  baa  not  baan  very  care- 
ftdlr  ainhrtiMad.  or  whan  tt  la  not  pvtortad  by  a 
OdMoatos;  A  taha  of  panar  oomid  mtlt  gmiAiita,  y 
ooBilttBtes  a  paciaot  alawno  Haaaa  km  bofiaa  al  iaa~ 
to  be  90  when  they  aro  ia  lioiiaB.  Tha  aonmpM  of  experi 
ment  are  generaUv  ao  dUBoatt  that  ft  il  fanpoflalUa  to  talce  a 
aatis&otory  set  of  readings.  Tbe  author  considers  himself, 
however,  atiU  justified  in  denying  tbe  existence  of  a  magnctie 
aflbat  «f  ilaalaia  aoovaotion. 

(T.  Citkirnic,  Oomftf  Rtndu;  Katmiarv  11,  1901.] 

Photopkone*.—Et.  Rnhmer  baa  found  that  an  eleetzie  aro  is 

Bot  absolutely  essential  for  the  transmission  of  speech  by 
Hgbt.  It  can  bo  aocomplished  by  means  of  a  simple  Bunsen 
flame  surmounted  by  a  piece  of  platinum  foil  Borving  as  an 
eteotrode,  while  the  burner  itself  Htrvea  as  the  other.  The 
flanie  is  inserted  in  the  secondary  circuit  of  a  traniiformer, 
and  a  battery  and  microphone  receiver  in  the  primary  oirguit. 
lib  howaWi  maoh  feoUac  thaa  hi  tite  «aM  oitha 


iT-f  Tn  ni:jL'  arc  care  muat  bo  taken  to  have  the  proper 
triiii.,I(jrtiiiiii5  rauo.  The  best  ratio  i.'  .,  that  with  which  the 
loudest  rendering  of  the  original  .sound  is  obtained — is  that  in 
which  the  numbers  of  turns  in  the  two  coils  are  in  the  pro- 
portion of  the  square  roota  of  the  reaislancos  of  the  microphone 
and  the  arc  retpeetively.  The  ratio  comes  oat  as  Bomething 
hkf  1  to  2  To  attain  this  ratio  empirically,  and  to  varj-  it 
in  accordance  with  the  pitch  of  the  note  transmitted  (as  is 
often  de.iiirablei,  the  author  proposes  to  employ  a  single-coil 
transformer  with  variable  contact  (seo  diagiam).   At  tba 


receiving  stakioo  low>naialaiiM  selcniam  oeUa  ahoold  b* 
employed.  Uador  laToanAla  oonditiooa  they  aiay  ba  mate 
to  work  tha  taoordiag  mgaet  of  a  BoalaaB  toHgrafhOBa. 

[R-Boavaa,  Mya  ZtUmkr^  WbniMr  Vi  UOI.] 


Bittrie  ^wMsimffr.— E.  La^MUia  deaaribei  a  AnpletoriO 

which  surmoonto  all  tbe  diffionlties  experienced  lo  tuaaadttfllg 
tbe  indications  of  an  ordinary  centrifugal  anaiaaBMtor  to  » 
distance.   The  shaft  of  the  cup  anemometer  oarriaa  a  imU 

Qramme  ring,  which  revolves  between  the  pole>i^eoaa  of  % 

strong  permanent  magnet.  Tht^  E.M.F.  produced  in  the  ring 
ia  jiroportional  to  the  speed  of  rotation.    Tbe  apparatus  ia 

conneoUMl  with  a  voltmeter  formc  l  l>v  a  lapting  a  Deprez 
galvanometer,  with  a  eiiitAble  daiiipi:i"  ii'vice  and  a  low 
resistance.  To  avoid  errors  due  to  ten:p- 1  iinr^:,  -Le  rlrc  ijl 
is  made  of  manganin  wire.  The  apparatus  is  giiidauted 
emphteUj. 

[E.  Leobaicd,  Cvmplet  RtnAm,  February  11,  1901.] 

Sola,  Ai  tifitp  atut  Magnrtic  Variatim. — A.  Angot  olatms  to 

have  discovered  the  precusc  value  of  the  term  due  to  the  8un|8 
intluonee  in  the  equation  representing  the  coone  of  magnetic 
declination.  The  term  has  been  calculated  from  tlio  records 
of  i'aio  Saint  Maur  and  of  (Ireenwich,  and  the  two  results 
show  a  remarkable  agreement.  The  17  e<iuations  of  condition 
which  determine  each  group  of  untcuowua  present  in  general 
<miy  alight  residual  errors,  aud  the  influence  of  aan  spots  i» 
very  clenr  and  precise.  A  alight  lack  of  oorrespouduncti  may 
bo  attributed  to  the  &ot  tbat  tbe  sun's  activity  is  not  strictly 
measured  by  the  number  of  Ban  jtpots  visible.  The  dinmal 
term  of  the  disturbing  wave  has  a  phase  ip  which,  when 
referred  to  the  true  time,  may  be  taken  us  constant  fur  the 
whole  year.  It  is  211-2deg.  for  Saint  Maur,  ami  aiO-2deg. 
for  Qnenwicb.  Its  amplitude  In  terms  of  the  longitude  I  of 
thaaBDii:— 

SuutlfMir   l-3T-t-0-lTBii<-f0^aaiU 

Qrwuwicii   l-W+<Ht>'anUWt»9t 

Tha  aami-diurnal  term  is  : — 

SuiitUMir   O^^-rOMMii*^  O20l-.»2/ 

UraiDwUh   (>8S'^  0-35Mni-(-018«jia 

The  Batavla  observations  give  formuha  of  tbo  MUM  flnrati  but 

with  aomewfaat  diffiuant  eoefficienta. 

[A.  Amor,  Cbiipta  JiMlH*,  MnMiy  4k  UIM.I 
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THE  FIBST  ELECTRIC  TRAMWAY  IN  NEW 
ZEALAND. 


To  the  city  of  Dunedin  b«longfl  the  honour  of  being  the 
first  to  instal  and  operate  an  electric  tramway  in  New 
Zealand.  This  line  ia  operated  on  a  stretch  of  track  about 
1}  milea  long,  running  through  the  picturesque  suburb  of 
Boalyn  to  Maori  Hill,  a  route  formerly  traversed  by  horse- 
drawn  cars.  It  forma  a  branch  of  the  rather  extensive  and 
mixed  tramway  system  belonging  to  the  Roslyn  Tramway  Co. 
The  complete  equipmeut  of  the  system,  including  the  rolling 
stock,  track  and  line  work,  and  generating  station,  has  been 
carried  out  by  Messrs.  Noyes  Brothera,  the  eole  agents  in 
Australia  and  New  Zealand  of  the  liritiah  Westinghouse 
Electric  and  Manufacturing  Co.  Tbe  overhead  trolley  system 
haa  been  adopted.  The  trolley  wire,  which  is  of  the  some- 
what unusual  8  section,  is  suspended  either  on  side  brackets 
or  by  span  wires.    The  trolley  poles  are  of  Australian  iron- 


Qsed,  one  being  fitted  on  each  end  platform  so  that  oarn  can 
be  run  with  equal  facility  in  either  direction. 

The  cars  commenced  running  for  poblic  aervioe  on 
October  28  last,  but  the  formal  opening  by  the  Mayor  of 
Dunedin  did  not  take  place  until  December  4. 

At  a  meeting  of  the  Dunedin  City  Council,  held  last 
December  12,  Mr.  W.  G.  T.  Goodman,  B.Sc,  representing 
Mesnrs.  Noyes  Bros.,  presented  a  report  on  the  Dunedin 
tramways,  and  it  was  reKoIvcd  to  borrow  £46,128  for  the 
purpose  of  purchasing  and  acquiring  all  the  tramways,  plant, 
Sic,  of  the  Dunedin  City  and  Suburban  Tranaways  Co.  ^Ltd.), 
also  to  borrow  a  further  sum  of  i!200,000  for  improving,  con- 
verting to  electric  power,  and  extending  these  tramways.  The 
schemes  submitted  embraced  both  gas  and  steam  power  gene- 
ration and  also  two  water  power  schemes.  Of  the  latter  the 
Taicri  River  and  I^ea  Stream  scheme  meant  securing  4,^22 
available  ii  p.  from  the  river  at  a  distance  of  about  12  miles 
from  tbe  centre  of  Dunedin,  The  Waipori  Biver  scheme 
meant  securing  5,700  available  h.p.  at  a  distance  of  about 


m 
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Wk  wood,  and  the  side  brackets  of  iron  having  a  light  and 
neat  appearance.  The  return  circuit  consists  of  the  track 
with  EdLson-Brown  plastic  rail  bonds.  The  steepest  gradient 
on  the  line  is  1  in  12,  which  the  oars  have  no  difficulty  in 
oegotiating  at  a  speed  of  8  milea  an  hour. 

The  power  house  in  situated  in  the  Kaikorai  Valley,  about 
three-quarters  of  a  mile  from  the  centre  of  the  electric  line. 
It  is  here  that  the  cable  machines  for  the  operation  of  the 
43able-driv('n  tramways  are  alio  installed,  the  electric  generator 
being  driven  by  counter-shafting  from  the  same  steam  engine. 
Westinghouse  standard  plant  has  been  installed,  including  a 
7Ckw.  railway-type  generator,  and  a  white  marble  switch- 
board bearing  the  Uiiual  main  switches,  automatic  cutouts, 
rheostats,  instruments,  &c. 

Thti  cars  ore  of  the  ordinary  box  type :  inside  dimensions 
1 1ft.  by  Tft.  3in.  by  8a.  Sin.  high  ;  total  length  outside,  25ft.; 
and  6J  tons  weight  each.  Each  has  a  !<eating  capacity  for 
20  persons.  The  inside  finish  is  of  cherry  with  a  three-ply 
veneer  ceiling  of  birch.  The  cars  are  well  equipped  with 
electric  light,  there  being  two  three  light  electroliers  inside, 
and  one  laniii  under  each  canopy  and  a  head  light.  A  gong 
is  also  arranged  so  that  passengers  may  communicate  with 
the  conductor  if  they  wish.  Two  Westinghouse  tramway 
motors,  type  19  U.,  rated  at  25  h  p.  each,  operate  each  car,  a 
motot  being  couplvd  to  each  axle  through  a  single  reduction 
gearing.    The  Westinghouse  So.  90  type  of  car  controller  is 


26  miles  from  Dunedin.  The  Council  were  in  favour  of  adopt- 
ing the  former  water-power  scheme.  The  car  mileage  per 
annum  under  the  present  system  of  horsA-drawn  oars  ia 
450,000,  operated  by  35  cars.  Under  the  proposed  new 
system,  with  electric  trolley  cars,  the  mileage  will  be  r&iaed 
to  l,O(O,t!00,  operated  by  26  motor  cars. 


A  NEW  FEEDER  SWITCHBOARD  AT  NEWINOTON. 


A  feeder  switchbuani  has  jtut  been  atipplitd  and  crcctod  at  lha 
Newiagtnn  (Londua)  electricity  stipply  worKi)  by  the  (ienenil  Klvclric 
Co.  (IIHpO)  ia.  Since  the  time  when  it  was  drai  openoJ,  in  189!»,  tliiii 
Btdtion  hiis  hui  suiuc  nvvr  plant  added,  and  certain  extension!)  htve 
Wn  nude  in  tbe  private  lighting,  neceasitating  three  new  (ecdcra. 
When  thrte  matter*  were  considered  it  wax  rccot;nist.-d  tiuil  the  large 
statiuD  gwitchlioard  (landing  in  the  i^allcry  (ami  deitcrilfed  in  our 
article  on  the  Newington  «tatiou  in  Vol.  XLIII.,  p.  224)  was  not 
capable  of  accommodating  all  the  neccusry  new  paiieU,  owing  to  the 
fact  that  it  already  nearly  lilted  the  Kohery.  It  wtt>,  tlieruforc, 
decided  to  remove  the  live  [>osilive  and  ui-giilivc  feeiler  p«nels  to  the 
tlmr  at  the  other  end  oi  the  cn^ine-houne,  and  to  erect  in  their  place 
the  panels  for  the  new  pluiiL  Thi«  work  wiw  carried  out  by  the 
'  General  Electric  Co.,  who  were  also  mak<T<i  nf  tbe  original  iwitch- 
board,  and  it  compriieil  the  supplying  of  (1)  one  piwitive  and  one 
nvgutivc  panel  for  a  400kw.  generating  set,  containing  one  B.l'.lL 
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maxiinuin  aatomatic  cnt-ont,  on*  ammeter,  odc  single-pole  switch, 
and  one  minimum  automatic  cnt-out,  one  tingle-pole  fuse,  and  one 
donUe-shnnt  rheostat  respectively  ;  (2)  one  balancer  panel,  contain- 


the  ItTge  machine  panel  is  Jeier\'iDg  of  tpeciiU  notice,  in  that 
it  comprises  one  laixe  step  and  one  amall  step  regulator  on  the 
potentiometer  principle. 
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Khokt  iiy  Swm-iiiiOAiin. 


ing  two  fiiecF,  two  centre-zero  Weston  ammeters,  one  ^UitinK 
rlieoRlal,  two  knife  switches,  two  shunt  rheostats,  and  two  field 
switches  ;  and  (3)  one  booster  pinvl,  containing  two  donble-pole 


Back  ok  .Switi'HBiiahu. 

fuses,  one  Westim  nminettr,  one  ctnlrc-rtro  Weston  ammeter,  one 
M'c«ton  Toltmeter,  two  double-]xile  twitches,  one  starling  rheostat, 
two  shunt  rheo-itatf,  and  two  licld  switches.    The  shunt  rheostat  on 


In  addition,  one  spore  400kw.  panel  was  supplied,  and  the  ol<l 
knife  switches  were  replaced  by  the  new  and  iniproTcd  "  Peel  ' 
spring  knife  switche:>,  and  minimum  automatic  cut-outa  were  added 
to  al!  the  old  machine  panels.  The  holid  'bus  ban  at  the  back  of 
I  he  bokrU  were  replaced  by  new  ones,  consisting  of  three  copper 
^tripA,  each  tap«d  together,  and  these  have  been  extended  to  the  end 
of  the  gallery,  where  the  middle  wire  bar  drops  straight  down,  whilst 
the  puriiiTe  and  negative,  after  traversing  the  station  wattmeters, 
are  carried  bare  on  insulators  to  the  end  of  the  engine  house — some 
COft.  Here  they  drop  down  to  tlic  new  feeder  boaird,  to  which  they 
arc  connected  by  bare  copper  arche*. 

The  new  boaid  com]iris«i  the  fi\e  old  poeitive  and  negative  feeder 
paueU  arranged  from  the  centre  outwards,  three  additional  panels 
un  each  tide  and  one  spare  panel  on  each  side.  Each  panel  contains 
one  feeder  ammeter,  with  a  scale  of  volts  added,  which  shows  the 
voltage  at  the  feeding  (lointis  one  voltmeter  indicating  station  voltii, 
one  plug  lusc-block  with  two  fu^o,  one  knife  switch,  and  one  regu- 
lator for  the  back  E1,M.F.  cells,  with  which  it  is  propoeed  eventually 
to  regulate  the  pressure  on  the  individual  feeders.  The  instruiuunl>i 
on  the  new  panels  are  of  the  Weston  type.  The  new  panels  alno  have 
■crew  plugs  instead  of  fitted  plug.4.  and  the  fuse*  are  covered  with 
micaoite  shieMs  instead  of  niica  shieldn.  All  the  awitches  on  the 
old  panels  have  Ucii  replaced  by  '•  Peel "  switcliea  to  match  those  on 
the  new  iKincls,  ami  the«e  are  similar  in  pattern  to  those  on  the 
i<tation  twitchlMurd,  having  double  contacts  and  carimn  breaks. 

Tlic  accompany  ing  views,  showing  the  front  and  end  of  tlielioanl.will 
give  an  idea  of  the  way  in  which  the  framework,  is  built  up^  In 
devising  this  design  the  object  aimed  at  by  the  General  Kleetric  Co. 
was  to  have  a  standard  scries  of  parts  which  could  be  jiut  toj^ether 
with  a  mioimuui  of  labour,  and  combine  .strength,  tiexibility  and 
facility  for  extension.  The  parts  are  all  of  e&st-iroii,  and  comprise  for 
one  panel  a  base,  two  side  web  l;rackeui,  two  iu<]e  frames,  one  apron, 
and  one  top  frame.  Of  course  the  number  of  brackets  and  side 
frarnt^  are  always  one  more  than  the  number  of  |>aneli!.  Tb«  base  is 
cast  with  a  long  hole  in  the  centre  for  entering  cable*,  and  live  boKse* 
with  holes  for  coach  screw*  for  brewing  to  the  tloor.  The  brackets 
are  bolted  to  the  base  through  their  tiangea  and  support  the  apron 
in  like  manner ;  the  side  franiea,  which  have  a  llangc  top  and 
bottom,  are  bolted  at  the  bottom  to  the  top  of  the  bracket,  an<l  at 
the  top  to  the  top  frame,  which  they  siipiiort  The  side  fninieii 
have  also  bosses  with  holes  half  way  up  and  at  the  t0]s  for  bolting  uji 
to  the  next  one,  and  so  on.  The  top  frame  is  cast  with  three 
rectangular  holes  fur  lightnesn,  tejiarated  by  two  webs.  It  is 
in  section  somewhat  like  u  T,  into  one  angle  of  which  the  top  of 
the  panel  fits,  whilst  the  bottom  Tt»tA  in  an  angle  or  ledge 
cast  -iu  the  apron.  The  panels  are  bolted  top  and  bottom 
against  these  angles.  With  various  standard  heights  of  IMmeU 
the  number  of  panels  of  any  width  and  height  which  can  l>e 
erected  is  unlimited,  uiid  after  they  are  bolted  on,  the  edges  aie 
finished  olf  with  aminilding,  and  the  whole  painteil. 
We  are  i]ifornie<l  by  tlie  <!eiieral  Electric  Co.  that  all  the 
alteration-1  were  aecotnpIiBhed  without  shutting  down  the  station  or 
depriving  anyone  of  the  lighL 
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VM/imUt  OBOILUTIOMS  JUiD  KLBCtnO 

BT  Vn.  I.  A.  rLEMIKG,  ILA.,  T.MA 
(Contmued  fjWH  jni/t  Oil.) 

It  bcoomer,  tlierefdre,  import4mt  to  consider  how  we  cau  aecurnu- 
kttlaiM  atom  of  ■Miwr  is  STibnitor,  whit-h  can  be  wimwd  m 
•UoUeil  OMiltollBnii.  Thi  cniigy  atrnw  up  in  any  oomiaMr  in 

proportional  to  th«  capoeity  and  to  the  square  of  lint  wltafie  or  P.D. 
of  tne  condaetort.  If  w«  attempt  to  obtain  large  itonge  by  ms\x\% 
large  capacity,  wi-  .-.n-.i  only  du  so  by  increaaini,'  the  wave  len)(tk, 
ac'l  it  lii  not  always  <J«-*iiu!'k'  to  aiiduly  enlarge  the  wave  length. 
Hence  it  is  Iwiit  tc  gain  eiier]gy  itorage  by  eniplnvitiK  Vii^fa-char];iag 
voltage.  Here,  how  ever,  we  meet  with  a  difti  -nlty.  Tiii-  voltag«,  to 
which  we  can  chaise  when  u-iing  an  onciiliitdf  ui'  Ujc  Hett/  type, 
it  dataniined  by  the  length  of  the  apark-inp  in  the  oftcillator.'  It 
i*  found  hj  fzpecianos  mat  if  we  make  Uua  gap  Urger  thau  icm. 
or  at  meet  San,  th«  (park  is  geoenlly  noo^oialwtQiy— tlwt  ii,tiie 
•pork -gap  wkai  tltt  ipark  l«  powinft  dots  not  bceaina  coodiutiT* 
enongh  or  remain  conduct!  re  long  enough  to  permit  electrical  oacil- 
lationa  to  take  place  through  it.  Thereforr,  when  using  the  Ilerl/ 
radiator  with  ipark  bailH  ot  .ibr ut  a  ci  titfnielre  in  diameter,  we  arc 
limited  in  practice  to  a  vuU.ige  <l!Heieni  i'  between  tbi;  t».i  »i  li#  of 
ftliotit  .Vl.OfK)  volt!>.  It  wi  attempt  to  tncreaae  the  capacity,  when 
wAuj^  iin  oriliiiury  iu'taction  coil  w  the  aonrce  of  E,iI.F.,  we 
tiud  ourselves  in  aaollivt  dillicultv.  Owing  to  the  high  rsRiBtance 
of  the  secoodarjr  ciicnit  of  the  coil  the  whole  electrical  agratem  has  a 
rery  large  tijne«miitant ;  iu  other  word*,  the  ooQ  cannot  aupply 
electricity  fact  enough  to  chu^  num  than  a  null  CMMcity  up  to 
tbc  full  voltage  daring  the  tioM  flio  voltage  otiati. 
thia  latter  diflieully,  it  '\s  necessary  to  employ  a  traotfornicr  with 
a  secondary  circuit  of  not  very  great  resistance  and  yet  cap«Me 
of  giving  the  r«jniri;-il  v/ It^ge.  When  this  ia  done  we  find  we 
have  queUed  om-  (iLhImIc  Io  suocfse  and  created  another.  The 
attempt  to  charge:  nnd  iMclmr^i-  a  ''andcnavr  connected  to  sjiark  Ijalls 
joined  ucroFs  the  '.cr:iLinali<  nf  -.icuadary  circuit  of  the  transformer 
mulUt  in  the  ]>rodaction  ot  an  altentating-ciirrent  arc  or  tiamc 
<tMillMil»  vUeli  •iflf*  all  altaiiMtioHk  It  t«  neces*ary  to  get  rid  uf 
tbii  IK  withoBt  tMnTttiltt  «ilh  fba  oadllatory  difchai^e  of  the 
condenser.  Many  niethoda  have  been  propcned  for  doing  this ;  ono, 
due  to  Mr.Tealo,  is  to  place  the  spark  liolls  in  a  strong  magnetic  fieU, 
so  that  as  soon  as  the  arc  ia  formed  it  m  blown  out  magnetically. 
Mr.  Teala  has  abo  described  and  patented  a  number  of  deviceB  in 
which  revolvirt-;  centivrt  breakers  of  vtri'm.^  kftids  exliagulab  the  arc 
intermittent ly,  ii.  ui:..-  lA  ihiT-o  ji  jet  nt  niori  ury  iii  made  to  effect  the 
contacts  by  being  diachaiged  against  a  revolving  metal  disc  carrying 
CMitMtbbdM.  OSm  Bk^rtaSsii^miir,  Kmt        XXVL,  p.  47T, 

ABOtharaodBom  «iliggtiv«  OMtbod  ii  to  omploiyaa  Rir  Uart  to 
UvvoiikdieiieinttnnittaBtlT.  To  Behlmth&nmtt,  the  air  blast 
mnit  1m TUmou  ant  than  the  arc  dicrharge  is  destroyed,  but  the 
COitJonaay  alimptlllB ditAarge  remains.  With  a  Jet  of  carbonic  acid  at 
a  pressure  of  3kg.  ner  sqimrc  centimetre  (about  tOlb,  per  t<|Uiirv  inch), 
ii  has  Ixen  found  that  tiiore  than  lOO.OOO  sparks  per  second  were 
obtained  ;  with  air  at  31h.  per  square  inch,  about  10,000  pi^r  fr  i-ond. 
(Se«  H.  Abraham,  Soc  Franc.  Phy».  Seances  2,  p  7i',  \f\:n  ;  also 
tr»Nt|><M  2J«»ufM»,  128,  p.  991,  1S»9.)  The  uw  of  au  air  hlic-t  to 
daatnj  the  continuous  current  arc  was  suggeated  by  l'rt>r.  EI  dr  . 
TOOttWOn.  A  third  plan  which  is  sstiafitctory,  at  least  (ur  suidU 
tnniformen,  and  has  been  adopted  by  ilr.  Lealie  Miller,  is  to  con - 
atract  u  dosed  magnetic  cirenit  tratw'fonuer  baviiig  great  magnetic 
leakage.  In  other  worda,  to  put  all  the  secondary  winding  on  one 
side  of  the  iron  ring,  and  all  the  ])nmary  on  the  other,  lleucc  the 
moment  ths  arc  is  started  the  transformer  attempts  to  send  a  large 
current,  but  tlien  maRiietii:  l-jul.sge  causes  the  secoodari.'  voltage  to 
drop  iinJ  the  arc  \s  sxtinj;  ; i»hcrl.  A  fourth  plan,  "deviscsd  by 
M.  d'Arsonval  (L;  ,  i  rmdm,  i-MJ,  p.  l,04fl,  April,  ie<HVi,  is  to 
employ  a  epark-Ull  atmugeiueut  in  which  the  spark  ball*  are 
pertodicollirpaliadapaitfaj  being  oacmd  on  nvolTing  arms,  liy 
this  plan  X&  aic  b  bnken  niedianieally  and  bf  the  air  vortex 
produced.  I  have  devised  und  ]nit  into  practice  a  mote  elaborate 
arrangement  which  is  capable  uf  creating  very  powerful  Uld  eltatminc^d 
oscillations.  Using  a  glass  plate  condenser  having  a  total  capa<:it\ 
of  about  1  microfarad,  charging  it  to  a  voltage  of  So.OOO  mAij  hy 
means  of  a  step-up  trantifnrmer,  and  disclmrfring  it  from  10  to  20 
times  a  second  by  means  of  a  nit  at  in-  di.<clmri;er  as  above  described, 
it  is  possible  to  prcJuct;  iwrii.^li  nt  rlectrin^il  ■  scilktions  of  very 
considerable  energy,  tin h  >;roup  uf  whiih  is  eoiut  tted  ..f  at  least 
I,00(^  orpoasibly  several  tliourand  individual  oscillations. 
PnI.  £lihtiTlM»UQBkMdaaerib«d  (see  'th*  ]iltctnam,\<iL  XLIV., 
Kl^  ]M0)  n  apiwntaawludi  k  likaly  to  be  ofgrMt  uaeincon- 
vailiilgllMaMigjrofAeontiaiioiia  cnnoit  bloliig^fNaiMio'and 
lii||jh.potai>tiai  eeailhtioiM.  Hn  ufgrnxat  of  t  eonllaftous- 

•  Cantor  kctm  datheiad  batore  tte  SaeEaty  oTArti,  Daeawbar  47iiim 


current  motor  which  has  on  it»  shaft  a  pair  of  insulated  ring^  con- 
nected to  two  opposite  endi*  of  a  diameter  of  tlie  armature  circuit. 
Ftwni  these  rings  can  be  dtawn-ofT  4M  ■Itematisg.  oonnit  karias 
a  fteqneney  of  2.'i  period.^  per  accond.  Tbia  ia  paaiod  flinim^ 

a  transformer  and  raised  in  preaanre  to  90,000  volta.  Thia 
pressure  ia  employed  to  cliarge  a  aeries  nf  mica  plutc  oondcttaen 

in  parallel,  the  connection  of  tltp  transformer  to  tbf  cmidenaers 
bein^  m*le  jusl  when  the  E.M.I',  is  a  maximum,  llm  i-uutac-t 
maVer  which  d<  thi«  ii!  drr.  en  liy  ;];<•  cti-nft  of  thi«  motor,  and  this 
(•hall  lOiv)  drivi"*  a  LVjrnni:,tatur  alnidi  i-nu«i-i  .dl  tlii'  '  ondensers  to  be 
charged  in  parallel  and  then  discliArKtul  iu  ivaeei.  Hence  get  an 
enormous  multiplication  of  potential,  and  can  dischatge  a  oonaenaer 
charged  say  to  200,000  volts  through  a  low  reiiataiiea  cireoit,  In 
this  manner  he  creates  an  oscillatory  spark  dischaiqieof  MBaidanUa 
length,  and  representing  a  very  high  >'oltage  combined  wiUl  lugh 
frequency, 

Beiumiitg  than  lo  the  consideration  of  eloetrie  resonance.  I  may 
exhibit  hmaD  opaiuieiit  to  iUoatnte  tlie  cxa«t"ti»iii8"o(two 
eiivnitatagetlMraindaiDethiodorindkitiagit  Oa  awooaaii  Ikanie 
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is  wound  12  turu»  of  insulated  wire,  and  tbii«  circuit  joins  the  ont- 
!*idea  of  two  Leyden  jars  (see  Fig.  6).  The  infides  of  the  jaia  are 
frmnee'-fd  tn  a  pair  of  spark  hfil!?,  and  these  to  the  secondary  circuit 
i-f  an  iadr.iituin  cuil.  W'lien  the  eoil  :«  ^r-t  in  action  electrical  oscil- 
lation., are  excited  in  the  circuit.  At  a  iistancc  is  placed  a  similar 
coil  of  wire  and  a  pair  of  iari-,  the  coil  connecting  the  outside^ 
and  tiie  insidcs  of  the  jars  being  m-arty  closed  by  a  «u«U  ^pork- 
fff.  U  the  circuiu  ate  MHmwa  e»  ahwra,  then  oaciUatioiM  in  oho 
eireuit  let  up  syni[>atbetic  oaeilutioiu  by  reoonance  in  tbo  other.  If 
in  the  second  circuit  we  decrease  the  capacity  by  artding  a  tbird  jar 
in  series  with  one  of  the  others,  then  the  spnrkiqg  ia  the  re-cciving 
circuit  stops.  It  can,  however,  In:  rett  irod  by  increasing  the  in  lu  t- 
ancc  ot  the  circuit  ;  hence  we  tee  '.hut  decreasing  cajiacity  Ciui  l  e 
compeorati*d  for  !iy  ini:re<t.^i:it,'  inductance  This  is  in  atcnniaui- ■ 
mith  thi-orv,  for  the  "toitu  "  or  "tuiie^  of  the  stystcin  depesids  ujion 
tb«  product  of  its  inductance  and  capacity,  aud  therefore  remains 
thoamo  wbtn  one  tiaantilyk  nutdeto  vaiytimiielraathaathiaib 


Thus,  if  we  bare  two  aleetiiaal  ^ateins,  each  eoniieting  of  a  capacity 
and  an  inductance  in  serial  dawitad  by  (.',  L,  and  0*,  and  L',  then 
these  sv'stems  will  be  in  waonaiBBO  or  in  sym^Mtthy  or  tune  if  the 

prwlnct  CL  is  erjaal  to  the  product  C'L'.  It  is  extraordinary  how 
liltle  variation  ui  capacity  will  in  some  caae.i  upset  the  "tuning." 
A  itri'kin^'  experiuient  in  electric  rvsonanci!  has  been  dcscribod  by 
G.  !e  Ik/ti  ("  Itevne  .Scien'.ili^jUe,"  II,  p.  S13,  lti9»  ;  or  "Science 
AL»t»cta,''  W^ti,  Vol.  li.,  p.  ti7l).  By  meaus  of  an  inductii>u  coil, 
spark-gap,  two  L>eyden  jarn,  and  connecting  coil  of  wire,  oscillations 
are  set  up  in  the  coil  as  already  nbown.  From  the  end  of  the  sol«oo(d 
at  coil  two  wire*  are  led,  one  of  wlliidi  {•  OOWlWtaA  to  tlw  WttOD 
end  of  •  aeooad  «£Mial  coil,  and  dw  otiwr  to  aone  point  in  tlw  eoil 
found  hs  tciaL  Tlie  upper  free  end  of  this  second  coil  is  furnished 
with  a  ntarp  point.  U'ncn  the  proper  points  of  attachment  have 
been  fonnd  t»  is  seen  that  a  vigorous  "electric  brush"  starta  from 
tl^e  ]>i  int.    Tl.i.i  ia  due  to  .'sympathetic  uicillations  set  up 

in  the  second  coU  by  properly  acljaatiiig  ila  length,  so  as  to  time 
it  to  Uw  piinnr  eoil 


Digitized  by  Google 


TE£  ELBCIBICIAN,  MARCH  8.  1901. 


729 


inUxcsting  pbtnomeiicin  in  which  electric  rrsonance  or 
tmnng  playt  au  impotlant  part  is  that  of  the  establishment  of 
stationarr  electrical  utcIUationi  in  open  wire  ciicuita.  Let  a  doable 
condeOB^r  lie  formed  by  placioK  four  rhcets  of  tinfoil  between  abeeta 
of  glaia  or  ebonite  (»««  Fig,  7).  Sin  ro''  tH*  two  inner  plat?*  eon- 
nected  to  a  nair  of  f\ratk  liilN  1  <u  lln-  nxi  iiJary  circuit  nfaii 
induction  coir,  atid  the  <  user  plat««  coDoccttd  !'->  tnn  iung  iiisul,it<-.l 
wilta  pliico.l.  fav,  i;in,  apart  Whfn  the  loductioii  coil  i-.  •,:{  in  iv  tiun 
the  inner  plates  form  a  onndenser  which  diachargea  wiih  o«cillaUoni>. 
Tht  potCBtkla  of  the  two  oat«r  pUtca  m,  tbeidwe,  ntucd  and 
lowwcd  wHIi  great  fr«<|nency  ;  heoM  the  wires  connected  to  them 
•re  anbjeclei!  ;.t  one  tnd  to  very  rapidly-varyinK  E.>LF.,  and  if 
they  are  pniprrly  adju«t«d.as  to  leuKth  ond  distaitct:  apart,  we 
have  «<<t  up  in  tbem  stationary  electrical  oecillationa.  These  oonaitt 
cf  hlKh  frcqiieDcy  currents  in'  the  wires,  but  detcfflBfaud  hj  the  con- 
<litir>u  that  at  the  open  or  free  end  of  tlie  wires  th»!  currents  m'wi  h<: 
z«ru,  but  the  potential  variation  intiy  be  i>  inu\ii:n;n:.  The  jkcu 
liarity  of  tlitw  statlDuary  nwillatiotii  i»  that  wi-  may  liuvt»  a  currt>iit 
in  one  part  uf  tlic  wire  which  is  in  ihi-  opp.  .^itp  jMrciioii  to  that  in 
another  part,  and  in  betwtsit'n  we  m&y  have  a  place  waere  there  is  no 
earrent  at  aU.  TUa  ean  b-  it  ucttd  by  encircliim  the  wii«  with  a 


null  tiiwilrteJ  eo9  of  very  fine  platiiuuii  wira  wbleh  ftmift  pttt  of 

one  arm  of  a  Wheatstone's  btidge.  Aay  beating  of  flik  platinum 
wire  upsets  the  balance  of  the  bridge  and  create*  a  daflMtun  of  iha 

briclgf  t^Klranometer.  The  platinum  wire  becomes  heat^  when  in 
s;uh  »  )H  isition  on  the  long  wire  that  at  that  point  current  osclUa- 

tioQS  exiit.  Th'i?  holometpr  arrangement  t")  a  m«>ais«  M  detecting  x 
localised  eutn  :i1  m  n  win-  by  the  heat  it  thire  crv^iltn.  Tlu5  methuii 
of  delectiou  ».tiliijii;irv  currtnt  oecillationi  in  a  w  ire  haa  been  put 
into  practice  by  Uubc:ii,  r.-\a.1,-oK,  lUttcr,  AroaH.  and  t/thtr",  aiid  la 
described  at  leiDgtk  by  Prof.  J.  J.  I'houiBuu  ju  iiis  bouk,  "  liecunl 
llesearclics  in  0Mtlkibr  and  Magnetism."  p.  461  See  also  IVied. 
Aim.,  ISM,  V«L  XXXTIt ,  p.  52U  ;  1800,  VoL  XL,n.  66  ;  1801, 

m  xm„  w.  w,  set. 


I'lQ.  8.— lodHcsd  and  luilttviiig  Uagnstk  i>^j«l<ls  in  caaa  ot  a  Jiagnet  and 
CbwulMrCimilt. 


]lM«nmn«Dl«  raada  with  the  bolooultr  ia  tli*  above  manner 
show  that  the  electric  Inpaliet  applied  tft  ill*  «ad  «f  Ilia  vim  axeitc 
the  free  vibrations  of  tba  win  in  nicli  fiHhioD  that  the  length  of  tha 

wire  is  either  rqoal  to  one  complete  ware  length  of  current  or  to  an 
odd  integer  mulliple  of  tlic  wave  length.  If  the  circuits  are  nrranged 
aa  shown  in  the  upper  of  the  two  diagranis  in  Fifr.  7,  which  in  com 
monly  known  ax  the  Lecher  arrangement,  and  if  the  twn  winji 
attached  to  the  secondary  p)ft*e»  havt*  n.  vacuum  tnUi  I  'lncd  acrus* 
their  open  ends,  we  can  ^:ih«  .i  iciry  resonance  t \p<rin:ii.l  aa 
iolluwa :  Place  a  metallic  wire  «ji  a  bridge  across  the  two  {mrallel 
wina,  and  awva  it  about.  We  eaa  find  a  position  in  which  ihe 
Taeiram  mba  ia  alight  area  when  the  long  wires  are  thai  short- 
circuited.  This  hamna  when  the  two  separata  oireuits  so  formed 
are  in  retonanc*  witn  Mch  otiber.  It  is  impossible  to  leave  the  m\>- 
ject  of  electric  resonance  without  making  reference  to  one  impnrtaiit 
region  offset  in  which  olcvlric  rvwntnce  ia  possibly  the  key  to  thi! 
physical  explanalioD.  In  the  tu  it  lunl  la.*t  lecture  your  attention 
will  I'L-  (iii(itid  to  some  <  f  ti  c:  ci  lciici-  tliul  what  wo  call  light 
oonifists  ID  the  propagation  tbruugti  »poc<:  of  electric  and  msgnclic 
force,  and  that  along  the  path  of  a  ray  of  light  there  is  a  distribution 
of  electric  force  periodic  and  cyclic  in  space  as  well  as  in  time. 

Ona ef  Iha  Beat  familiar  optical  phenomenon  is  that  of  "ab(«orp- 
fioa.'  A  substance  may  be  Terk°  traii!<parent  to  ra}[>  of  one  fre<|uency, 
hnt  perfectly  Ofaiiuu  to  thoise  uf  uuccLtr.  Conc'ider  now  an  electric 
efacuit  tuned  lu  one  particular  in  lucr  y.  Let  us  suppose  that  it 
is  subjected  to  inductive  iiupultes  uf  very  various  frc<iuciicivs,  all 
acting  upon  it  at  once.  From  «hatlii!<  alrcarly  been  explained  it 
will  be  clear  that  the  receiving  cirtnit  will  pick  out  and  ivapond  to 
the  particular  frequency  of  n.-ciUiiiiun  lu  »b;.  ii  i:  is  tuned.  It  can 
•1*0  b«  shown  that  tucli  •  »y»t(m  motit  le  c{i«<|ue  to  th«  iiupolKS  to 
irliiokitie^aBda.  IniaghMaaiaglaKfcnaloTfniiiitiiig^raeiKatar 


wire  suspended  in  space  ;  let  magnetic  flux  b«  inserted  into  this  cir- 
cuit so  as  to  create  in  it  an  E.M.P.  and  an  electric  current  (sea 
Fig.  %\  A  little  eonsideration  will  show  that  the  direction  of  the 
magnetic  force  due  to  the  cunrnt  wt  up  in  the  resonator  is  such  a* 

to  tpivfl  !o  annul  or  destrny  the  nvnenctic  for<5(i  which  pave  rise  to  it 
tiy  its  ii).-i-rti:in  intu  llit  circiiU.  If.  then,  wi-  ituni;ini}  a  wall  com- 
jjnstil  ot'  fucb  circnliir  if  ■natnrs,  a!l  pbicni  witli  tbeir  planes  per- 
penil:cuUr  to  thi'  wall,  ar.<i  if  we  lurthernion^  imagine  a  period 
magnetic  force  parallel  to  the  plane  ot  the  wall  and  perpendicular 


flaaaofiaeh 
cvidwtthal  aaih 


to  thai 


tD  ofiaiala  aa  lha 


itnlUba 


meoalor  will  lia?a  tadooed  in  it  a  enneat  vhieh 

will  produce  a  magnetic  force  exactly  annulling  at  the  centre  of  tha 
resonator  the  external  magnetic  force  which  gave  ri.te  to  it.  _  It  ia  thm 
possible  ti)  show  that  if  tliii  inipivtstil  magnetic  force  b  rapidly 
periodic,  au  l  ilue  to  an  el«;tric  wavs  impinging  on  the  wall  of 
resonator-,  then  the  rc Honaton  will  thenuelTea  enut  alactiwnagnetio 
wavcf  which  will,  at  iiU  placaah^foadtha  wall,  nautMlIaetlM aation 
of  tha  iiicideot  wave. 

In  this  way  wc  can  pr  ciuLo  an  L-lcctro-magnelic  model  of  a  wall 
which  ia  opa(|ue  to  waves  of  a  particular  frequency.  If.  then,  fcv  a 
uanMBt  manttcipate  uiattaM  to  ha  canaidand  in  the  hist  KtniCt 
and  taka  it  as  highly  probaUa  tiait  vhat  we  cdl  a  ray  of  li^bt  ia  a 
p<!>riodic  change  in  afiaca  and  time  of  nagnaiia  and  alectnc  force 
aluQg  the  line  of  ray,  and  if  We  may  amnnie  that  alMBa  or  molecules 
are,  for  prc'ient  purpoiec,  equivalent  to  re«>iviiig  end  rcisjiiant 
circuit?,  :t  ii  clear  ilut  the  phtiKiiiicna  uf  ab-nqiUon — whether 
ffenoral, 'L-  m  opacity,  fir  npKcial  nud  l;iiiit<->i,  an  hi  the  absorption 
iiftndi*  ill  till-  i-pvctra  of  ci-naiii  8l:>lid^  liijuid.s  ami  ^^i^e.^  -may  bean 
ituiUiKe  uf  electric  resottaiicf.  Any  rl«c(rical  theory  wliicn  ia  to 
explain  abcorpiion  mnat,  however,  deal  with  the  connected  phewK 
mena  of  abnormal  dispersion  and  that  vaiiatimi  of  the  retractiva 
index  on  either  aida  af  an  abtorptkni  hand  which  is  characteristic  of 
optical  absorption.  Att  attempt  to  haae  a  tiieory  of  oplic4il  absorp- 
lum  on  i-lcctrif  rcMBaoco  his  boen  made  by  (>.  Sagnai-  fsee  Soc. 
Fian-  hy-.  HI,  p  a,  1900;  or  "Science  Al»tract«,"  Vol.  111., 
p.  .'>27),  luiil  aii^'  TOiiipb  t<-  electromagnetic  theory  of  light  mudt 
include  as  2>art  (it  it  a  con.sdcration  of  that  limited opacitv  of  bodiea 
to cartsaa  Inminons  radiatioos,  which  is  such  an  important  departmaat 

(T«  i«  conttnusii) 


1  METHOD  OF  COHPBMSATINa  Y0LTMBTER8  PMt 
THE  YOLTAdE  DEOP  IN  LONG  PBEDBB8.* 

(Coni'/iirfwi  /roTO  j  a;.-  Tl.) 

lo  Heap's  patent  K34S  of  Id8t>,  iustruutcnts  of  the  Wesiou  type 
are  describea  for  use  in  thre«-wire  circuita,  where  the  uioviu',; 
member  has  two  diatinct  coils  and  four  terminals  aa  shown  in  Fig.  8. 
The  gnat  dieadmalage  aC  Uiia  amusement  ig^  af  oowaek  th«  dilll- 
culty  of  inanlaling  tha  ooib  on  the  movable  member  from  caeh  other, 
the  difference  of  potential  being  the  full  voltage  bctwoen  outer  and 
neutral  wiro. 

A  further  device  is  described,  as  shown  in  Fi^.'  0,  with  leferente  to 
instruiiienis  depending  on  the  attraction  -i  a  -m  ill  piece  o(  iron.  If 
tbew  imtmmenta  be  ui>ed  at  all,  they  may  nuite  a.^  readily  lie  coui- 
pfjundcd  witli  «  few  turns  in  aerif.s  «uh  thf  out.T  andnentral  mains 
lu  acco>U£mc«  with  the  original  scheme  of  Ur.  ilopkinsoiu  In  any 
case,  the  device  described  above  of  Heap  posiesaae  the  disadvantage 
that  unlea  a  larse  drop  be  allowed  in  tne  inaeitad  raustvices  in  the 
mains,  th«  ofailaUa  trutap  aetoea  the  termhula  at  the  voUinetiif  ia 
alt<  gcthcr  inanllleittit  ntr  example,  on  a  SMO-Tolt  etnnit,  if  the 
scries  resistance  caused  an  added  drop  of,  say,  3  per  cent,  of  the 
feeder  drop,  the  available  difference  of  potential  for  working  the  volt- 
meter would  be  only  about  2'5  volts.  With  a;'.  in»tri!iienl  of  the 
above  type  to  be  actiuted  by  only  2'6  volts,  a  (iinipui  itively  large 
current  would  be  n«ce.isary,  ca<ising  a  lelstively  largi-  wact-loss  in  the 
whole  arrangement. 

i  \iu  r.—Thi'  t-w'*— vi,'..  llio  compensation  for  the  ohmtV  .^tid 
iudiictivi-  ihop  in  lon^;  ah..-rii.itc-curr«nt  transmission  lines  lui.*!  bi-ca 
v«ry  iiigt;ttiuu>l,v  Itauidlcd  by  ^lerrhoo.  .\a  already  intimateti.  Fig.  3 
gives  the  pith  of  Hcnhon's  arrangement,  but  in  his  American  patents 
a  considerable  number  of  very  pictty  modilicatiuns  are  shown  ;  but 
alt  of  theee^aa  In  keafefalta  iwink  out,  depend  npon  the  emt^y- 
mcnt  of  mleatill  vr  eamut  traaalbimers,  or  both,  The  following 
method,  tnereiiatek  which  is  (juite  independent  of  all  trani>furmei«, 
not  even  neeeiaitiiting one  for  the  volloicter,  insy  be  of  interest.  In 
■hi  listimce,  not  only  niuat  in>  extra  resi«t.incc  I.e  inserted  in  the 
Iin'-,  liiit  similarly  an  extra  sclf-inductiun,  unless  indeed  a  portion, 
fav  a  ,'.„'b  part  of  mi'itanfc  nnd  p«lf  induction  of  the  liueitwlf,  be 
i[n;)b;.  cil  fi  r  tbi'  ]i  iqiMf  by  ruiiimv  liack  a  pilot-wire  to  th''  s'lilimi 
from  A  jiHiut  on  the  iui.i  wluiU« d  ;»t  a  Jitlance  from  the  po«»T  *taUon 
CijiKil  t  f  .?.„th)  part  of  the  whole  leii};lh  of  the  line.    

>«  Local  itoetkio  of  iha  Ins'iu- 


*  i'auer  read  at  a  masting  ol  the  (jlawv 
tfaa efneelriNl  Easuaeie^  Feliniwr l£ 


Digiiizeo  by  Google 


m 


TBS  KLBCrCBlCIAN,  MARCH  8,  1901. 


Til  (i\  iJiir  1  "La-,  !■  I  u«  consider  a  »pecific  c»M  lllMtt  tb*BM 
Tolt»g6  IS  30,000  \  olu",  the  line  being  50  mile*  from  eo4  li>  *■*!.  At 
tbe  »tAtion  a  100-volt  mnlikaUidw  «l«etrucutk  Tcltntte  of  the 
Kelvin  t7p«  ic  employed,  and  cdHntcted  na  »bown  hi  Tfg.  10.  It 

would,  of  cour»f ,  have  to  be  thoroughly  iusidated  from  earth,  «nd 
ij  are  condenser*  replacing  the  resistance*  r,  and  r,  shown  in  Fir.  1. 
The condeuaer  ijhaa  a  capacity  approximately  equ.d  to  t!ip  nimimum 
filpacily  of  ibe'voltmctcr— i.*.,  the  i;«i>«city  Iwiwcun  lln'  ti\<:d  mid 
tdcmlite  vanes,  the  latter  being  in  the  pwitiuu  they  normallv 


Fm. 

<'i\:n]iy  when  the  voltmeter  is  i;-.jn;uiiDg  it«  nuiximum  voltage. 
'I'liU  capacity  of  the  condvnicr  Ar,  is  accordingly  very  small ;  it  mutt, 
however,  be  capable  of  withstanding  practically  the  full  line  voll^i^e 
ol  30,000  volta.  The  writM  iheteiow  propoitis  to  employ  for  this 
emdcoMr  k  il«b  tt  ^am  inlk  jufim  «i  tnfoil  ptulM  «ii  (he  two 
oppoaitennbMi,  the  ahb  htSag  ■(■JBdinaf  ddek  to  witlntand  the 
voltage,  and  the  area  of  the  tiiifiiiil  oMtilligB  lltilg  chosen  to  give  a 
capaaty  approximately  eqnal  to  lb*  auiinraill  capacity  uf  the 
viiluintar.  To  fivTWt  lo^^^  tad  wm<linmtimi  on  th«  odgMof 


no.  ft 

the  ilab  the  wbob  »i^t  idTialMtowlr  be  unawiMi  Ia  s  bilk  at 

(peeial  oil,  or  he  ImMded  in  »  nlocli  of  panffln  wax  or  other 

suitable  diclcclric. 

Tliu  condenser  Jt,  mu&t  have  a  capacity  ncarl  v  300  times  as  gruut 
as  that  of  ;  since,  however,  the  voltage  across  the  former  will  l>c 
of  the  order  uf  100  volts,  it  can  readily  be  constructed  in  the  i)«ual 
wax  *>t  ehmU  of  liafoil  end  mica»  and  will  not  bo  an  oxpeniive 
— -  -   IllalmportutUiat  tlie  tiiUo  of  (lietapadttHof  ft,:^1ie 
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uainfaunad  csaetljr,  bat  it  ia  not  of  any  imporunea  tbet  the  capacity 
of  »ball  bear  any  very  exact  ratio  to  that  of  the  voltmeter.  Thu* 
the  vultJiieter,  if  deranged,  mijfhl  be  replaced  by  luiulher  uf  the  sauie 
ikstterii,  Kill  tljf  l  itltT  wiiiild  indicate  curre-jtly.  If  a  iwrtiuli  of  llic 
line  !ti«  li  I  c  1.1  il.  .  .1,  instntd  n(  iuscrliii;,'  extra  reHistance  and  imluc- 
tancea  pilot- wire  must  b«  run  back  from  a  point  ono'tbird  of  a  mile 
diaUatfraiii  thepowerbowe.  Thit wite  umlbepratasted,  ofcoiin^ 


bom  HieiBAHktm  MlbB  if  tmamA  la  the  line  in*  nitMMc 
eiplaineil  later  on.  On  ii9«iiiliKa  in  utOitiug  a  portion  ol  the 
feeder  itself  IDRteadflflOMfliliK  extra  resistances,  &c,  which  aiay,of 
coarse,  he  done  in  tbii  or  wy  of  the  foregoing  cai>e«,  is  that  no  vror 
is  produced  by  a  change  of  resistance  of  the  line  due  to  cbangea  o; 
atmospheric  temperature. 

We  thus  have  a  Huiple  and  insjpenfiivi"  Rrnvrnfrpm^nt  whisreby  a 
100-voU  clectrDsUilic  Mjltiiift^'r  mi>y  (-i  arranpeil  tn  luauiur'-  'lirectly 
the  potential  at  ttc  far  end  of  a  ;!0,CK;'0-volt  line,  thi:  voltmeter 
being  compensated  fur  l>otli  olimic  and  indutlivo  cfl'crts  of  the  line 
itself.  It  u  obvious  that  similar  arrangements  luay  t«  applied  to 
many  such  useful  pnipoiea  fcy.,  inihe bBtaace  the voltraatte laiAt 
be  arranged  to  compemate  not  ooly  forlhe  Ibe  drop,  but  alio  fbr  flM 
drop  due  to  imil'.  oopp«r  rcsixtance  and  mafcnetic  leakage  in  the 
transfornxT  tin"  Cn  t  ai,  and  thus  indicate  uie  Toltage  at  the  low- 
tcnaion  terminal*  of  the  transformer  irrespective  of  what  kind  of  load 
may  be  connected  to  the  same,  i.e.,  one  possessing  !<elf-induetion 
capacity  f>r  anrtbinj?  fflw.  The  drop  in  tko  tTTinsformer  might  be 
exactly  iniilatiil  hv  inoorting  in  rtufn  in  the  circuit  (now  containing 
a  pcrtecl  tmn»lormer  w:tli  no  drcj  i  .i  dttinito  self-indiir^fcin  and 
rc!;ijtimce.  Theac  might  Ihtn  Ik  considered  a.i  forming  purl  of  the 
tranMulsaion  line,  and  therefore,  by  adjusting  A,,  kf,  and  the  inserted 
raiiitMMiad  Mf-iBdiiBtifli^or  foiiibljr  the-poMim  aA 
pOeMrin  b  oo—e Iri,  tti  drop  dm  to  tte  ntn  nn 
lett-inidiwtfan-^fc,  the  imp  ism 
Iia%  aiv  *lae  be  aoinpeiiMted  ibr. 


A  simple  and  straightforwardi  1bim^|Niaibly  a  somewhat  lengthy, 
method  uf  dealing  with  this  selj^ct  M  to  conaider  »  fet^dur  circuits 
(Kig.  II),  when)  F,,  F-  Fh,  &c.,  represent  the  total  (go  and  return) 
feeder  resi>tai]cu!i  of  the  various  circuits.  At  the  station  end  the 
poattive  aad  negative  faeden  of  each  eiieidt  aro  luid(;ad  over  Itj 


KiditaiKe*  r.-t-r,  and  ell  the  pdnt^  1,  S,  3.  Ac,  of  thate 
■le  conaeeted  together  and  to  one  letmioal  of  the  voltaetn; 
potiBtialef  tbiatemiiialiie.  Vhe  lemtameef  thevottoutartir, 
■ad  the  eamat  flowiag  Ihioagh  it  k  It  it  fiizther  ehoatid  \f  k 

resistance  >. 

Let  Y,ii,,  Vji-p  fct,  be  the  potentials  c:  thi'  fhjiitn  ami  negative 
feedera  of  the  diflerent  circititA  respectively,  liteti  it  is  easy  to  ahow 


Hie 


that 


'I 


+     y  ■ 
r,  +  r, 


(1) 


Let  U„  K„...K.  he  the  aeriej  resistaiuea  insetted  in  thu  feeder 
circuit^  and'  let  the  far  end  of  each  of  tbeee  be  connected  bf  a  wire 
wlioee  reautance  is  p  to  the  ik-caud  terminal  of  the  Vrntueter. 

Calling  the  putenli^l  of  thU  terminal  e',  we  may  write 

,  „       V, .     _  v(c,n,  +  c,ir  .  c,r.) 


l  +  r 
s 


where  C,,  (.',,.. .C.  are  the  variuu)  Ict-lHr  mrreTi!*,  which  may  be 
laken  ai  identical  with  tlie  l  urreu'.^  ;l  i.viii^'  llooUgh  K„  Uj,  kc, 
provided  pUie  solftcienlljr  huge  to  prevetii  any  api<rcciable  inteniuage 
( of  cwieat  MtweeB  the  vuieiw  ieiden;  ■ 
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We  tM%'e  further 

Heaeci  elimiutiog  e  and  <  we  have 


0) 


llw  numerator  i  f  ti.e  .ibove  exprcuion  is  merely  Iht-  avurace  voUagi' 
«xi«ting  at  the  far  enila  of  all  tiic  feeder  circaiU.  We  will  call  t1i:» 
It  U  then  clear  that  the  current  flowing  through  the  TultjiKlfr 
in  proportional  to  V,  if  any  giri»n  nuralier  of  fe«>ler  circuits  lie  con- 
:ieftfJ.  The  cim.iUiut  uf  the  iiistruiiiviit,  I10W6T8T,  inTolvc*  i»  ;  in 
order  tliertifusu  tu  lankr  ihe  f^iiic  r.ililiration  serve  for  all  value* 
of  R,  and  to  obtain  the  in"!  9enfi:tnv  nmngement,  we  must  keep 
f'f t«iv»i  to  unit;,  in  uther  wonla  «  ma«t  alwaya  equal  r/n- 1. 
Thi^tlMnfdni  »  tta*  iamUhntl  tlu  dmnt  a  in  ^mil  it  bf 
■mu  of  As  mnltiite  Hotael  switch,  t  1m  tmiM  to  dcpnid  «n  » in 
tbeabtm  Bouur,  v 


fa 


Thi« 


If  H— 1  we  may  lunkt;  i.  mA  s  -  '  ,  n.)  Atwiw,  \t  i i!.j<iiri_'*i 
U  the  arrangimeut  of  (Jiiumpton  and  A«hlcj,  and  also  of  llMp. 

The  equation  holding  for  thcdavieeicpniniteA  is  Fjg.  1  iialiKlktly 
diflereat  ftoiii  the  fuif^oiu^, 

W«  ametimcu  in  equation  (1) 

n- 1.  V»  i  a  (  V, + V» . . .  V.  j,  a-  i  a  ^»,+«,+. . . »,). 

•ndia  eiiwliln  (S)  merely 

v=Jz(v,+\v..v.). 

ComUiuiD^  (1)  aiid  {t),  we  have 


*-- 


Now,  in  Uiia  casc^  if  ■  be  Tary  amall  coniuared  with  r,  w«  toay  9ay 
that  •  does  not  di^Mna  on  n,  beaec  •  may  do  mdU)  ca— do  dmnt 
fa  nqniitd,  Knd  «•  hftve 

|.r(r,+r, ' 

\  iMK  theul  -urcrtiiultx  to  an  actual  cv^c,  let  \  —  ^ixi,  andlet  the 
current  ns<juii'ttd  by  the  voltmeter  for  maximum  eeale  dollecti oa, 
currespoodiiig  to,  «ay,  S30  volti^  1m  ODI  aapMi^  IIm  '  ' 
the  voltmeter  Uiog  6u  ohmt. 

Lat^faitlMr, 
dm  wslwre 


r,3>1A,0COofaiiH. 

r,  =  lCr6  ohiii«. 


We  may  take  it  that  ihe  tuaxinittiu  feeder  drop  will  ii»t  exoctd 
10  per  cent,  hence  maximum  volt  drop  along  11,,  tie,  cannot 
be  greater  than  0"2  volt  If,  therefore,  p  — O  TA  ohm.  Wf  may  aii  y 
that  the  inttrchaiigo  of  current  between  all?  two  I'jeJi  rs  nitirh  il  bo 
more  lhau  0  tJ  ampere,  or  an  aiiiottnt  which  is  tjuibe  iuA\t\n^  > 
ar-d  at  the  same  time  the  iiiuiiii  t  i  rt  r  introduced  liy  the  vaiu.tii.n 
ill  Ihu  Talu«  of  f[n  a  n  i*  varied  cannot  exceed cu«-ttf(u  uf  1  pvr>.cut. 

With  tin  anaageonBt  ■hmm  iu  Vi§.  %,pwaiik  ha  mueh  greater 
IImii  heictafaieaaiumed,fi)rifomi«tof  feMenheiwitebed  our,  ilie 
Voltage  at  the  near  end  of  the  paiittTe  of  the  lanie  might  diiler  by 
■8  much  aa  ^)  voltii  from  tbit  of  neigfabouriDg  positive  feeders,  ana 
a  serious  interchange  of  current  between  them  would  occur  if  »  were 
uot  of  considerable  magnitude,  i^ince,  however,  from  ccjaation  4 
it  apfiesra  that  no  error  whatever  is  produo"]  by  the  variation  of  n, 
pro^i'kd  .<  i»  alwajR  criual  to  r  n-1,  we  im  lv,  if  wc  like,  tako 
^»1U0  obma.  In  this  ea«c,  taking  the  ronie  cuunlants  for  the  volt- 
meter as  before,  r,  «ill  come  out  0,000  ohnu  and  r,  GO'O  ohms. 

It  baa  Ueu  a^umcd  throughout  the  furc^ing  that  the  same 
ennest  ntWM  by  the  negative  feeder  «a  aoea  by  the  pnitire  feeder 
of  Um  imm  dimit ;  thi*  will  fgeaimXLy  M  tone,  unkn  indeed  the 
radaluioM  of  the  ii(j»itive  and  negative  feeders  urc  diFfereut,  or  thu 
1lirdll]«n  la  enrnplicatuJ  by  the  fact  that  theee  are  faulta  ut  Jilleierit 
parts  of  the  sy»t«m.  In  such  cases,  however,  where  the  ouigoing 
1  urtent  is  of  d<llrrrnt  nngnilHile  from  the  return  curteal,  (he  folluvi- 
tog  anaogement  might  b«  employed,  whicb|  monorar,  ia  particularly 
■ndinUe  to  diiM>  viN  lyiittin  and  loch  lihib 


To  derin  an  e xproesiou  for  >  in  case  ('<),  see  ¥>^    we  bvn  Iran 

«l}1Mtiw(l) 

r,r.      t  +  r    i  f., 

+    .         ,    •    •    •    «    •    •    I  W) 

r,  +  r,  •    t  'ft 

Taobliuu  e  we  uiuiiwlntitata  in  this  s&iiia  etiuatJott 
for  «  V,-C,K,  fur  V, 


iiu  l  V,  0  may  itiiliier  write  r|-t-r,»rj-l-r|, 
hence 


em-       ,   -  "I" — ,  — 

ri+r*  n  r,+ri  1» 


r,r,   ^  ,+r  » 
r,  +  rj '    I    '  i 

Combining  (S;,  'S',  n:ij  (C)  we  get 


■   .  .        t  ' 


m      rj— r^ 


(?) 


when 
and 


Niiw  the  numiTiilor  in  (7)  in  the  average  voltage  obtaining  at  rU 
the  far  ends  of  the  feeder  circuits  between  the  outers  F„  Fj,  S)X^ 
and  the  neutra's  1"  ,  F  ,  \  .   Call  this  aversgevoUafiei  aa  bMon,  V., 

If,  then,  wtj  :Lg.an,  1  y  iii<  ins  of  the  multiple CMtoat  twitch,  ISHf 
i+rim  cqoal  to  unity,  we  have  for  ease  (ft) 

fkoB  whiA  tte  I 


tiloen  tot  fit  rt,r^  tad    an  ealenlihU 


■*  a— 


lI — ^ 


Fw.  12. 

The  laat  eaae  ia  that  of  (A  Fig.  iU.  We  can  reudilv  derive  the 
oioatioa  for  the  milage  aitaUBR  aonee  lha  Toltmeter  (which  may  ba 
iesifgMlad  tf)  fna  eqmUioa  (4),  by  wiitiag 

where  K  and  I  ant  the  reaistanee  and  self-iaduetlon  retpoclirely  of 
that  portion  of  the  line  sfanncd  bT  the  pilot-wiiCi  c  ii  the  ca|i>acity 
of  the  voltmeter,  tbi»  batet  <^  fhaatm  af  u«  peaitiaa  of  tha  movahla 
vane*,  and  9  wpniaHta  tha  opantor  ifdt, 
Wahavathen 


If 




+      F  L 

i.  "it"i' 


the  nomerator  the  above  txpretakw  repreienia  the  voltage 
oblaningatlhtandafthaliDd  dlltUfV* 
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A*  already  explained,  k,  may  advaiitS(;cout1y  li«  made  alHUit 
equal  to  the  maximum  valne  of  r,  iti  wliii.')i  amv,  owiog  to  the 
Mnpanitir«t7  luge  value  of  k„  ws  m%y  w  rit«  mUi  great  aocuiacjr, 

itlumhtea  poiated  out  in  the  pnsvicius  pari  uf  this  Pa^er  that  it 
jaaaomtiT  toihiiiiddttj^oit-wire  froatiwiadiMtmntioa  of  the 
line.  If  tlM  liM  be  a  tingla-pbase  one  carried  OTcrfaead,  it  will 
be  timple  to  place  the  pilot-wire  <>ymmetrie«llv  with  rei;aTd  to  the 
two-liue  wires,  in  which  cAse  all  indnctive  enecta  will  l>e  obriated. 
If  the  line  \>e  an  nviirhia  l  tlire«-])lmec  one,  it  is  not  always  possible 
to  place  the  piloL-wire  in  a  symmi  tticiil  position  with  regaiu  to  all 
three-line  wirra.  Tlio  inductive  action  tiiav,  however,  be  noutrnli-c<l 
by  runriicp  Iho  pilot-wire  for  porJ  of  the  Jistuncc  neurtT  ihi-  l  uc  ur 
otiiLT  r  tliL-  liiK)!.  Thu«,  if  the  three-line  wir*i<  carried  in  a  row  (bcc 
FiK-  12)  Jiml  '1  inl.it  wire  lie  run  for  a  total  dlxtaiioe  of  600yd.  from 
the  etatiou,  it  might  be  located  for  SAO^d.  in  jKNition  p,  and  for  the 
SMaaiaiiig  ttOyd.  ib  pontiaB  Uwindiutn*  nottonof  each  line 
win  OB  tne  mlot-wiie  dependa  m  Um  IdgaiHhai  of  Ikt  ndpracal  of 
the  di^^tjiiic"  i^'tween  them  pins  a  constant,  wUth  krtler  ii  thiB  lame 

for  all  th.'  hi.e  wirei. 

If,  therefore,  we  ailjuit  matters  8o  tliat 

l-.(i)*i'^(^5)-'<»(;^> 


or 


the  imluctive  actinn  of  each  line  wire  on  the  pilot -wire  will  be  the 
tame,  :iri'I  i-iuce  t]iij  tnl.il  cun'cat  I'.owin.'  i:i  th-.'  llircc-l'.iii'  w;res  at 
every  instant  is  /cto,  the  total  inductive  tiled  will  likewise  be  zero. 

With  other  jirranj^'cmenla  of  the  line  wire*,  comitpouding  mo<Jifica- 
tione  of  tilt  positions  uf  the  pilot-wire  will  be  rei|auile. 


ELBCIUGIIY  WOBU  AOflODHIS. 


St  JamM'  utd  Fan  XtU  Btoetric  U^t  Oa  (Ltd.). 

The  stead;  utd  nabroken  progress  of  this  tindortaking  has 
DOW  becomfl  ill  duef  oharacteriatio.  Although,  in  common 
with  other  OOOOenu,  vitally  influenced  bytho  abnormal  prices 
of  fuel  during  the  past  year,  the  results  of  the  woriting  fully 
maiattln  tbn  waftoft  aplondid  teoocd.  BeftnoM  to  oar 
■ndysia  ahoin  flwl  tM  mtgalk  Mild,  with  »  nw  Uwt  in 
1899  of  3S  for  etnt.,  bow  euetds  flw  uiUiaB  ulta  in  the 
yeu.  Th*  iww  lamp  MmiMtloai  mn  ut  lo  ma;  «a  in 
(iu>S>*Mdiag  jHV,  tlio.tot«l  bdog  iaomtMS  bj  10 per  oent. 

Tim  whole  of  tbo  anthodwd  diin  ud  kmi  oapitd  hM  now 
been  taken  up,  and  thfloxpended  eapital  aniotints  to  £390,281, 
representing  £100. 129.  per  kilowatt  of  plant  installed.  From 
our  Iti'Jd  analysis  it  will  be  seta  that  the  net  interest  char^ca 
on  the  gross  profit  were  reduced  by  interest  received  for 
advances  l>y  tlio  company.  This  interest  (of  11,582  from 
the  Contrul  I'.lcctric  Supply  Co  )  has,  at  the  instanc't'  of  the 
auditor  of  tho  Lioard  of  Trade,  been  placed  lo  a  spfictal  mtercsi, 
BU.=ipenHe  account  io-itead  of  to  the  credit  of  the  net  re  venue 
aooount. 

To  tlie  large  extensions  of  tlin  Carniiby  street  --tiition  and 
the  meanwhile  u!ipro<luctive  capital  involved  therein  may 
be  traotid  the  tliglil  duclini!  of  the  ruiio  of  working  profit  to 
Coital.  M  o  loam  tLat  these  extensions  will  be  completed  in 
time  to  dcitl  with  next  winter'n  deojand,  while  that  of  (he 
succeeding  winter  and  afterwards  will  be  provided  for  by  the 
Grove-ioad  works  of  the  Central  Electric  Supply  Co. 

Taming  now  to  the  eosts,  it  will  bo  noticed  that  the 
only  item  whioh  hu  ineiewed  is  (hat  of  fuel.  The  very 
knr  taloe  of  0-18d.  per  nnit  for  repaira  at  the  station  in 
1888  ahows  a  distinct  dimination.  Another  of  the  gene- 
ntfng  items  showing  a  very  low  fignn  ii  th^t  of  wages, 
M  in  onr  table  for  both  yewe  the  mgcs  at  diitdbatiDg 
■tatioDa  as  well  as  at  the  gmantiag  atationa  an  imdndcd 
in  the  O-OCGd.  given  vadier  gnantiat  mrta. 

Ik  ia  (o  the  great  radaetion  ia  the  maaagaiiMDk  and  property 
charges  that  the  improvement  ia  the  aggregate  costs  is  dae. 
All  the  various  items  of  cost  and  the  total  revenue  per  unit 
now  present  figures  whioh,  even  taking  into  account  the  nature 
of  the  output  and  the  high  load-factor  of  Hi  2  per  cent.,  are 
below  the  avenge  lor  company  atatioiu  in  ISfW. 


The  following  table  affords  an  idea  of  the  growth  of  the 

concern;  — 




Year. 



Lump 

coll  uei' lions 

Oat|>ur, 

unil"  fr*!'!. 

riaot       Total  cmt 

.Hfwi-lty,  )tw.  jUT  unitaotd. 

*             '       '  ~ 

Ord.  dir. 
per  ocut. 

1B90 

5 

1F91 

38,S00 

1.067.906 

820 

8t 

1892 

47,900 

1,186,826 

1.060 

n 

mi 

60,CO0 

1,211,461 

1,300 

4* 

WM 

7s.aao 

lJUSiJM 

... 

6} 

1885 

gi.aoo 

1,M«,06« 

8,100 

9-S3d. 

7f 

lR5f> 

lOB.COO 

2A  \  AU 

2.7MD 

229.1. 

lOi 

1Z5,(K0 

5.8B0 

2-23.1. 

14t 

IBSR 

1)2,733 

3380 

l-9Bd. 

14i 

169,400 

4.201, lIM 

av880 

1-960. 

144 

1900 

186,M7 

6^127,776 

3^880 

l-92d. 

Mi 

Bleetrle  BopidT  0».  (Ltd). 
Thonoond  of  our  analyses  is  that  of  the  accounts  tu 
1899  and  1900  of  the  Smitbfield  Markets  Supply  Company. 

AUhoDgh  under  this  company  supply  waa  started  in  1H97, 
the  old  company  from  which  the  concern  was  purchased, 
started  supply  in  .\i.if»upt,  If^'Jl.  Incli;:ive  of  tho  purchase 
price  of  iiOi',OfO  paid  fur  the  property,  incduding  buildings, 
plant,  mains,  markets  installations,  &c.,  tho  capital  expendi- 
ture to  I'eceiuber  .41  la.Hl,  was  Xlll.S.'fT,  or  at  the  rate  of 
£144  per  kilowatt  of  plant  capacity,  which  is  now  800kw. 

During  the  period  of  1.')  months  cnilod  at  December  81, 
1899,  tho  output  was  CH', !  unit.s  and  secured  a  retam  ol 
£10,990,  or  an  avoraso  total  rovonuo  of  a  little  over  4d.  per 
unit,  to  which  theco^t.-i  Inn  ihe  ratio  of  0!)  ;i  per  cent.,  resulting 
in  the  reduction  of  tho  standing  deficit  from  £77^  to  X'2I0. 

Comparing  tho  operations  of  1 900  to  those  of  the  preceding 
period  pro  rata  it  will  bo  seen  that  tho  output  made  the 
splendid  advance  of  nearly  7Ti  per  cent,  with  a  load  factor  of 
no  less  than  \H  Q  per  cent.  The  costs  are,  perhaps,  hardly 
comparable  with  those  oi  ordinary  elec'.ricity  supply  concerns, 
but  we  should  have  thoaght  that  they  might  yet  be  reduoed 
considerably,  eT«B  to  values  below  what  might  be  eipootd 
of  ordinary  statioiw  nadar  similar  oonditioBa  load. 

Last  year's  fMidto  Bot  onlj.iripafl  oqI  tlie  nmaiaiag 
1<  lioitk  hot  left  a  aviplna  of  <675,  after  flaaiag  <1,000  to 
dopra  ' 


Thalollavlqgiiftlialaf 
of  vUoli  hMO  kMB  muk 
whiehaiatoBWliaadtt 

aiiweni  (ii«iiMsai>..,..oet.  ii; 

J«r(Kawi*a>)  ->..Ma*.  1, 

Bath(Kutdpiil)   April  M, 

B*lla(d(MBBMpaQ  -....Aac  S, 
  tilwil<ipal>.._....Jalr  «, 

BoltoaflfuM^  ....^.'.'llgiv.  ti 
BnSlOfd  (HuMpal)  „  _  ..im*  ft 

Brlctalnafllaiitelni)  _.„ll«r  «, 

KrUbil(Milnldpal). ...... Aug.  M, 

Ilri>m1«y  (Krul)(Ok..)  Jun»  U, 

liruiuptMoA  Kt.iit<iuit«B(C<A)Har.  B, 

Borulcr  (MiBlclpal)   Nur.  N, 

Bwloo-apoo-TMiil  (Mob.)  AprtI  II, 

llvr7(UaBtdp>l)  Bapt.  2s, 

Cunbridii* (OafnpBBT)  Atwil  II, 

CuiKibury  (MiioldpaO  .  -0.:>-  Hi, 

C'aMia (Maiilclp*!)   Jiii.  II, 

OitrlngOi>w(e'..mpu7)  ..Mw.  9, 

C-hilM>  (UindoBJ  (Co.)  Mu.  ti, 

ai«lliiah4Uii(Uiuiiolp<ll)....N<>T.  10, 

Cheitvr  (UuniclMl)  hag.  », 

CItr  ot  Lttiul.in  (I'ompuir)  ■  •  "n*  14. 
Clwk>n«*ll  ('''Oiniwax)  ....Mif  18, 

CoTc-litrjr  (Mui.klinl)   Ki  ll. 

Croydi>n{ Municipal)-.  J<iiy  iNi, 

DaVjCMuulcipal)   Jan.  211. 

D«W»lMirjr(MlllilsllKll)  f.-i..  U; 

Cowr  (tVinnp«iiy|   .»[rtU  SJ, 

t>ni«l»»  (Municipal)  Nnv.  S, 

Kulbcarne  (e.yiupmijr)  Maj  4, 

WlDtiiii:h  ;Miinl..-ip»1)  L.  J. 

■  SOtrrt  Muiil.  Ipiil)  ...._..Auc  t, 

F)*1k.^*1.  'I.  n  iriijiany)   Ajtrll  27, 

Hluffaw  (MiIUKspttJ)  ..Siipt  11, 

OaUdlucd  lUi  ii  p«n7)  (k'  K, 

Ballfu  (MuiikliAl)  ".'pt.  1:1, 

BuniBimiulth  |VMti7)  -.-Juiic  i.i, 

Umi>p*Uii<)  (VntfT)   ik.-t.  I  ., 

BuUjrlMniilctp*!)  _JaS)r  n;, 

HamcaU (MBBldpal)  -..Jau.  tl., 

Hacrow (OoapaBri   Ueo.  i\, 

BaaslpAM.  l.*3nfdi(MaB.H»pt.  7, 
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BMtan,  *e.  _____.mm...»__.. 

pabttc  lightlnn   —  _b>bmm_ 

uOe  of  Umpii,  ■'i'-..  _  —  _iviwM_ 
miicaUuieoui  •ourcM_...__ 

OUTOFBBVBVTTB- 


■  aUciricity  

Fnal  (ucludinK  earU|[a,  Ac)  

Oil,  WMte,  wftter,  iIotm  

WkgesktsUtioo  ______________ 

Bapain  and  mafatanaaw  kk  itoltaa 
MltriMM  of  4tttnei»i 

hr|i.,ir>,  rvoMHlgif  mlli^  fe« ________ 

fMUieiigAiinjr  __________  ______... 

Mtondanca  .  

Rmawal*  _________________ 

■AHAOEKZIT  AO  l—Migf  frUTT 
Jtoya/tui  

JM,  rotci,  taz*»  __________...____.., 

Balartaa       ZIZ.T.ZZZ  ZZZZZZZZZ 


I  to  DeF«r«cistlon  I^lnd 
1  to  R<!.%«rve  or  Sinking  Paod  ___ 
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DEO.  31, 1899. 

DKC.  31, 19O0. 

\m\  31. 1889.* 

1>KC.  31.1900. 

4,686.192 
4i01.10i 
4,06Jk274 
137,830 
M»79B 
350 

60  arc 

168,400 

mooo 

3,890 

5,700,634  1 

6,127.776 
4,90«,748 
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186,347 
ISLOOO 
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577,787 

68,376 
35,734 
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£167 

187 
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113390 
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m 
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18-8 

1-26 
-8  60 

390,231 
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83369 
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2.295 
l.UW 
16 
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1312d. 
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on^(,.i, 
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0-638d. 

£41.070 
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363 
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143 
311' 

0-lOSd. 

0-4:.-.j. 
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P<lwtfeaqc«l  (or  powar,  ■■«>  uiU_._..«__m.m 
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'  FrUbiy,  Price  Elip«nc«  ;  Poet  Free.  SlxpecM-IU^HlJ. 
Mttorlftl,  Pabll&tilng  Euid  PrlnUag  OtBces, 

1,2  43  SALISBURY  COURT,  FLEET  ST,,  LONDON 


It  Uttm  rriatbtftoSvbuHptioiu,  Aiimlltmmil$,mtttkmhtaiM*umtUm 

sionU  b*  aidnu$d  to  tki  Putlishtr  "Tn  BlKraieUUI,"  SaiMurt-court, 
l-Utt-itrtit,  London.  E  C.   Cktqnu  mtd  Mtmf  Ordtn  ikonli  U  mUl 

tttyaUt  to  "Tms  Ei  icTKiriAK"  Printing  and  PMiMnf  Cmfm/, 

Limitti,  ani  be  ircued  "  Couth  and  Co." 
All  JUUoriaHttttti  to  bt  addrutti  to  Tub  EDtTOi. 
AU  Utm  fm  iiuirtiM  i»  "Tn  Buctrioaii.'  w  trnttUng  pmKm, 
'  mmt  ht  mtnOaMUi  by  Ui$  tarn  m4  aiintt  a/tt»  wrOmu  twUmu  of 

gooifailk.   No  notice  tekatrm  U  takn  of  anonymetu  cimmmUtaliiMt, 
"The  Elictsician"  i'i  publiiktd  mry  Friday 

MOrmaf  mi7i.    It  it  o»  talt  at  tkt  railway  bookttali 

JBMgdom  M  Priiay  monanf,  mi  cam  bt  obtaiasi 

ift^ttnndon;  or  Untt  from  tlu  PtMithi»f  OfUtt,  as  ahwt 
BlfctrtpWnn  Satw.— The  Rate*  for  SabtcriptloMto  "The  Ei.tCTSiciAM* 

ate  M  BDdei :—        Ybak      IIalf-Ykab    Quaktu  l  Pott  free, 
VaUMi  XlaCdMB   aaclM.    ...    \ta  *A.    _    Tl.(M.      }  patytble 
PocUl  Vnten  ...    SOa.  04.    _    Ha.  ca.    _    8>.  Od.      j  in  advance. 
Nm  VoUmu*  af  "  Th«  Elbctkici  an  ■  e,-^mmt»ct  in  Afril  asUOctobtr. 


momiat,  in  Mm  for  tia 
bookttattt  thnmAuU  tka 
u  of  all  Ba^uklmmd 


"Tin  lUCniCIAN"  o/iri  ttuaftionai  advantaftt  to  Aietrtitiru   It  titfi 
trtuttt  targwt  dicalAUoa  of  any  tagOih  BMtrtMl  ptfU^  Md 
ttmlMw  «U  OT«r  tba  World.   Tkit  itatmtnt  it  gaaranteti, 
Aiaartittaunt  Raltt,        forward*)/ on  application  to  tki  fV>(uA«r, 
TxADK  Advcitiscmsnts  inttndtd  for  Iki  ntrrtnt  ittnt  muil  rauk  tki  Ofin 
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TBI  LianunYi  uxm  op  muFnao  fowbr 

SUPPLY. 

Mr.  W.  L.  MAMiWa  Piper  boioie  tha  InatikattoD  of  Blae- 
ttioa]  Engfinaan  on  tha  Slat  nlL  hh  of  aa  vnnnial  ehaneler, 
inasmuch  as  it  brought  forward  ioc  diMOidOB  ft  feature  of 

electrical  ondertakiDgs  oever  previoaaly  oonsidined  hj  that 
body  electrical  cogineers.  The  subject  was  tha  pdHtol 
or  leglslaUva  aafeet  o{  alaotdioal  cntaqpriae,  and  mora  tut- 
tioularly  of  that  bokoeh  of  daotirteal  ngjaaairiDg  reprcflantad 
hy  the  "Eleotiieal  Power  Bills  of  1900."  No  apology  was 
necessary  for  preaenting  suob  a  subject  to  that  Institution : 
we  regard  it  aa  entirely  within  tbe  proTinea  of  the  Institution 
to  diacus.s  not  only  tbe  sciantifieand  CBgiaaariag aapaota of  alao- 
trical  applications,  batalistlHir  relation  to  and  dopendaiiea 
upon  political,  social,  and  financitil  conditioos.  As  odo  of 
the  speakers  in  (ha  debate  aptly  t  xpressed  it,  there  ia  no 
practical  use  in  diaauaiqg  dielectric  hystereais  in  cables,  if  tha 
Japahtna  eondiiioM  ii«  m«h  that  U  ia  inpoaaiUb  to  bam  aay 
oaUea  for  there  to  he  jBdeetris  hjitereaia  in.  Cooilderiiig,  In 

fact,  the  enormous  influence  of  IcLjialation,  Lotli  for  good  and 
M,  upon  almost  every  one  of  tbe  principal  applications  of 
elaetrieitj  in  the  United  Kingdom,  it  is  surprising  that 
the  first  Paper  of  the  character  piesented  by  Mr.  MAoan 
should  tiot  have  appeared  until  so  late  in  the  history  of  alee- 
Irical  ilevclopinent.  *,*iif-stions  of  the  natioimlisation  of  the 
telephone,  of  the  munioipalisation  ol  electric  lighting  and  of 
tramwaya,  of  tha  repeal  or  nodiBoatioB  of  rabfant  Asia  of 
Parliament,  such  as  the  Tramways  Act,  1870.  are  nattera 
that  might  have  been  perfectly  legitimately  embodied  in 
Papers,  and  with  distinct  advantage  have  been  discussoil  hy 
members  of  tbe  Inatitation.  We  hofo^  thevefoie,  that 
Mr.  Huxnor'a  Paper  wfll  not  ataad  akme  iB  tbia  reapaat,  hut 
that  it  will  be  fDUowcil  hy  others  initiating  debates  on  similar 
aspects  of  other  iiranches  of  electrical  enterprise.  On  the 
other  hand,  if  the  full  value  ot  such  I'Apers  is  to  he 
reaped  by  the  electrical  proteasioo,  they  must  be  brought 
forward  bj  men  irbe,  to  naa  a  popular  phraae,  *■  luiTa 
no  0x0  to  prind."  Xoiliinf;  will  more  sfcedily  nor  moro 
surely  cast  an  odious  retlection  upon  the  InstitutioD,  in  the 
eyes  of  allii  d  societies  and  of  the  world  at  large,  than  the 
aoepioion  that  it  is,  either  conaoiooalj  or  uiieoiuoiottaljr,  lend- 
leg  itaelf  aad  ita  preatiga  to  the  Intaraata  of  aa  iadivUnal  or 
of  a  clique.  This  is  necessary  even  in  the  case  of  ordinary 
Papers  and oC open  discussions;  but  it  is  sternly  imperative 
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yAtn  tearnl  nidlifiaM  fil«dgiK«  tlw  InaUliilln    ft  body 

are  to  he  propostil.  We  feel  sar^ ,  Vn-vnver,  that  tbc  Connoit 
mAy  sikfoly  gruil  farther  eoeouriigeincut  to  the  politioal  tjfiie 
of  Taper  witboat  lUk  of  111  offmlBniBC  tfaiw  obiiou 
limitatioiu. 

Puling  vm  Ibe  tntroSnoloqr  pmI  of  Mr.  yUnamifa  Fiftr, 

vhiob  attache?  nnlue  wefght  to  the  Irre^ponsiMe  opinions  of 
oertain  non-techiiiciil  nowspapcrs,  wc  find  tb&t  be  next  enters 
upon  a  discosaion  of  the  effect  of  the  Tramways  Act,  1870,  and 
o(  ttw  Elootrio  Ughtiag  Aot^  1888-6,  in  nteidiag  eketeiMl 
iaibxritf.  AIHMnigh  flMm  is  notUng  noTol  to  Ui*  uwrttea 

of  this  nmlipn  inflnfripfi,  uti'l  iiotwlllia'.«iii3in<^  lhai  plain  on 
the  page  of  history  this  assertion  is  abandautly  justitied, 
several  speakers  in  the  discussion  sought  to  confaso  the  issue 
and  tluow  tlio  tndiMioe  off  Um  seenk  Mr.  Haiuioiid,  for 
fattluiee— ilie  firat  apoolMr  at  tlia  a^jonnHi  dalMie— ulto,  bj- 
the  way,  ailroilty  shitted  the  centre  of  interest  from  the  Paper 
to  himself  for  the  remainder  of  the  evening— endeavoured  to 
convince  members  present  that  the  whole  mom  of  Um  nter- 
dation  of  elecirie  lighting  in  Urn  (wontrjr  mw  "  gas  at  2s.  per 
1,000  cubic  ft."  Apparently,  however,  the  majority  of  the 
audience  refused  to  accept  so  preposterous  a  r«a.-ion,  which 
failed  to  comm«nd  itself  even  to  the  nnmeroas  supporters  of 
municipalization  who  Were  in  attendaneo.  Indeed,  the  rival 
claims  of  local  authoritios  and  statutory  oompanioi  to  the 
rights  of  supplying  electric  light  and  power  fiDed  a  eo&Mder- 
ablo  portion  of  the  I'aper,  and  was  the  mo  t  nr  luiDeiit 
featore  of  the  debate.  Un  this  question  it  was  asserted 
ttiil  IocmI  suflwtttiM  mp^  olMMoity  obaopor  thu 
do  the  compsnics :  but  those  who  made  this  assertion 
cmitkd  to  state  how  many  of  these  local  authorities 
are  compelled  to  draw  upou  tha  ratc3  in  order  to  malcc  up 
tbeix  aamiol  financial  deficits,  or  how  few  of  them  set  aside 
ycMlyaiiiiwmffioieBitoiiieet  UwdoptMbtiaB  and  anUqnation 
of  tlioir  mttrhinr-ry  and  othtr  electrical  equipment.  If  these 
iiiatlera  ijaJ  ^.tiLn  duly  brought  before  the  meeting,  members 
would  liave  pt'rcoivcd  that  the  apparent  anpcrionty  of  local 
authorities  is  fictitious,  arising,  as  it  does,  from  unfair  and 
mManniMrahl  advantagH  «nlBaively  allo««a  to  IIwbi.  We 
are  not  opponents  of  municipal  trading  in  oleotticity  supply, 
provided  Llmt  the  local  aiithoritioj  enter  the  field  upon  the 
same  terms  as  the  companies  are  conipelied  to  <lo,  and  provide'! 
tlHtt  the  two  olassea  of  nndertaUng  are  carried  oat  on  an 
aqoal  iDolbig. 

we  •ft-ill  leave   tliia  wfl'  -vnTn   HiiVJect  of  tnnnici- 
paiiiauoD,   upon   which  our  L^vo   frequently  been 

expressed  already.  We  turn  to  the  more  fertile  quesUon 
of  the  advisabilit^y  of  Parliament  granting  taoilitiea  for  the 
dovdopnanl  of  larga  claetrfe  power  iravka  to  anpply  powar 
over  an  extensive  area.  Thai,  we  take  it,  is  the  main  issue 
which  Mr.  M.M".k.N  fiuught  to  raise  :  and  it  would  have  bcou  a 
more  profitable  and  less  contcntinuLH  di.scufMou  if  that  had 
been  the  main  toiio  of  qieakerB  in  the  debate,  l^laetrioity 
Bopplj  Ihw  been  regaiM,  fkom  ite  earliest  days  until  quite 
recently,  as  a  matter  for  Ibe  individual  parisli  and  towns-hip. 
Gas  liad  been  so  regarded  in  t:arlier  days  ;  and,  almot,t  witl)- 
out  exception,  gas  authorilicH  had  rou.ainrd  coiiti'Ut  witli  this 
state  of  affairs.  It  never  occurred  to  gaa  experts  to  supply  a 
wholasoanfyflroBiaatogle'gasworln'.  uidiriqrf— beeaosttho 

thing  was  not  cnn-i"-rcT:-i!ly  fta'-ible.  .\ccordinf:ly,  it  was 
pctlecily  natural  timl  I'ariiameut,  iu  framing  the  Electric 
Lighting  Acts,  should  impart  to  them  this  parochial  character. 
.Illia  wooid  not  have  been  a  aottroe  of  tlio  sabaeqaent  evils. 
hvmmt,  had  not  VarHament  also  taekad  tka  mnnietpali- 
sation  datifes  on  to  tlu'So  ads,  in  virtue  of  whiob  each 
looid  autliority  acquired  tbe  pro-etnplive  right  to  supply 


electricity  within  tte  mm  atea.'  Had  tids  ax^arioMat  to 

nranioipalisation  never  oacurred  to  the  draughtsmPTi  if  tl-n 
Electric  Lighting  Acta,  couipaniea  would  have  been  abie  to 
expand  the  areas  over  which  tliey  Rupplied  electricity  )>ar! 
pa$m  with  the  engineering  and  oommuNtal  piaotioabiU^  of 
ao  extandiDg  tk  Larga  powar  ehotridfynlieiDos  mold  Um 
have  followed  aa  a  natural  and  Dorniil  development  of 
electrie&l  uutetprise,  and  would  not  Lave  involved  spooul 
legislation  oonflictiDg  with  the  Electric  Ligh'.iog  Acts.  In 
other  words,  legislativa  aoniant  wonld  haw  pnoaaded  pirallel 
With  engineering  posBilrility.  Bat  tiia  intnnioo,  as  wa  ham 
Just  said,  of  till  ^i  iiriii  ip^disation  idea  imparted  to  these  actj 
an  entirely  itiiiercnt  and  more  restricted  sphere  of  action. 
It  crystallised  electricity  supply  into  an  aiEiir  of  the  ptriA 
and  the  local  govanmaBt  boroogli. 

Barrin,  Amd,  w«ib  oinidaflly  oonflioting  oondition.  On 
the  one  liand  a  public  «er>-iee  that  has  grown  capable  of 
application  over  more  and  more  extensive  areas,  and  one  that 
is  all  the  more  profitable  when  the  area  is  enlarged.  On  the 
other  Juuid,  kfiaiatioB  that  baa  aompeiiad  tiiia  oaefnl  publio 
servloa  to  ba  IwdImii  up  into  a  patdnmrk  of  unnioipoi  areaa. 
How  wore  these  conllir^int;  c  ni;  Ittions  to  be  reconciled,  as 
reconciled  they  muat  be  if  tue  public  were  to  derive  the 
highest  trancfits  from  electrical  engineering  ?  Two  solutions 
wan  open  to  Pariiameot:— (1)  To  grant  to  kwal  antboritias 
powan  to  aombtne  togetbar  Ibr  tba  pmrpoea  of  araetiBg  and 

working  a  Joint  eleclrieily  undertaking  ;  orf2)to  grant  powers 
Ui  statutory  companies  to  geaerato  uleclncity  wholesale  for 
sopply  over  extensive  areas,  the  individual  local  authorities 
having  tbsir  ligbt  peaserrcd  to  Oum  to  disttibnto  tbia  wbola- 
sale  supply  over  tb^r  own  areaa.  With  regard  to  Um  int  of 

the.ju  allcrualivea,  Parlianieut  would  have  to  conaider  whether 
the  nature  of  tbe  now  «ystem  of  eleotfio  getieraAiou  and  supply 
would  not  be  too  speculative  to  permit  of  its  being  placed 
under  the  eootzol  of  a  lyndiaatoof  local  nntboritiaa.  or  perhaps 
under  tbe  oontvot  of  aoua  oaa  stegla  antbority  having  juris- 
diction over  the  entire  area.  The  principle  that  local  autho- 
rities, whether  of  parishes  or  of  couatt^,  should  not  be 
permitted  to  embark  on  trading  enterprise  that  would  ri^k 
ratepayers'  money  la  ona  that  Parliament  liaa  loQg  raoognised 
and  acted  upon;  aod  it  is  a  principle  fromwiiieh  il  surely 
wonld  not  be  aafe  to  depart  in  the  present  iuBtance. 
The  only  feasible  system  for  i'MliMaeat  to  adopt,  therefore, 
wonld  be  one  on  the  lines,  broadly  speakuig,  of  the  second  of 
the  aboTC  altomativos,  inasmnob  as  it  ia  the  only  aolntlon 
that  reeoneiles  the  specnlatire  natnra  of  deotrio  gaiMratiaa 
on  tt  large  fcalo  with  the  determination  of  local  authorities 
not  to  be  deprived  of  thu  tights  graoted  to  them  by  the 
Electric  Lighting  Act*-,  vi/.,  that  they  chonld  have  tha  pra- 
anptlvarigbt  to  diatcibate  and  selialaotriai^  witiiin  tiieir  own 
araaa.  XUa  ia  tba  tamd  priodpla  of  tbe  ao^allal  ailaetrieity 
•  in  balit "  sohaous^  and  it  is  ibaic  pdUtiaat  Inttiioation. 

—       ■  ■   — 

THI  LITB  PBOr.  0.  F.  PimHRUD. 


At  tbe  meeting  of  the  luatitotion  of  Electricul  Engineers  on 
tba  tSth  nit.,  a  vote  of  eondolaaoe  was  passed,  and  the  follow- 
ing tovebing  lalimnoas  wwa  aiada  in  aonnastioa  witb  tba 
lamaatad  daafb  of  Prof.  O.  F.  Fitalknld,  F.B  8.  :— 

I'rof.W.  K.  AYIITON  midihattewMiniiaitagBeerdbHTTaUotceD. 
d<*l«nc«.  for  in  ciprcwiag  in  cormwiUoiiel  fotin  tli»»tai9«e  rrgret  wliwh  um 

luatiluliun  Mt  iu  Iho  ileaili  <>f  tbc  dialriuan  ol  il»  DuWiii  lr  '  il  i>rr':.^n 
hr-  iemnA  rather  in  (five  v.iioo  to  the  d«|i  gri«f  anil  sorrow  hi  i  I.i-  !■  h<  .  f 
iLMr  Iritml  'if  ;ul  .iiid  th«  willing  helper  ot  nrnny.  To«<jui«,  Hit- 
c.i-r.kM  »n.^  b.iL  II  uuiiic  — mil  why  '  Ueowme  bia  life'*  work  wm  llial  of 
iiHpirnli'in— in<|«riin5  olliei-i.    H«  g»»  utkictit  iu»  Wnui  i  aje.  In 
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4l|4ainei!  to  them  th«  real  m*ADing  of  Uieir  oirn.  ScinDe«  to  FiliQarald 
WM  iHuit  religion  w»i  to  lh«  UigbMt  (ypeu(  privit— iintk  thing  to  be  uaeJ 
IvtaKuM  lh«  atatiu  oi'  lii'e  tii  it* exponent,  biit  u  n  great  ito»l  to  be 
IMimd  forth  witbout  atiiit  a^il  without  refcrsncv  t<>  rtuwil  or  even 
r»tnao<'nitton,  for  the  benefit  of  in*o  utd  Ihe  w  -M.  N  ri^-ul  irly  fertile  in 
■U!?g'»tion  on  all  aubjecla  WM  thtiir  tlavl  ©ion  i  l  '  II'-  kn  hin  worth, 
but  D«Ter«'aiut(Kli(.  He  knaw  lu«  |i>w«r.  but  vhenirirr  Iit  UHnJ  it,  it  wu 
far  tlNni— for  tOum,  P«r  Vm,  tliatraw  iBatlMwtm  htd  w  4MiMiltr ; 
conplei  phyded  proMMCt  no  Abtcwity.  H«  nniMd  to  b*  M»  to  follow 
the  interaniun  u(  tnriiible  tnoteculM  more  easily  tliao  thejrroiiM  gnu[i  the 
workiu); of  visible  loai  liioe^  '>alf  thAt  duy  bad  he  l>oen  l'i>kinR  aI  two 
letter*  from  l'ri>f.  Fit^Oerahl,  one  which  i-oachetl  him  tin  v<ry  <l.iy  tliat 
Ouddell  r«<Ki  bin  Papw  in  that  room,  in  December,  and  the  other  a  few 
daj»  later.  Kvery  lino  oi  thnte  I«(t?r4  breathed  »u;K<*tion,  encourage- 
metil,  crlti:i>in,  inuilificatino.  Thoee  two  letlf r<  were  «  little  trcatiw  i>n 
the  llienry  ami  pormbilitirA  nf  DtKitiFlVA  deviies.  Sii]gle'min<)e<l,  »iniplp- 
hearted  Ki(z(Jcr»l<l  died  a»  t.'-  In!  lived— retpacted,  honoured  an! 
beloreil. 

Mafor-Ci«tb  C  iL  WKUUEK  tncutiuanl  that  Prjf.  Kit/Geralil  ould 
iam  tm  tmmtrs  *i»  MiirwiM  af  SMuAinavia,  »Ii  j  wmtfumwi, 

«tn<ng  olhar  pkoM,  Inlutd,  ud  th«i«  could  not  \io  any  doubt  tktt  ttia 
brain  ti>i«ue  uhich  bad  jutt  be«u  de«:ri^j«il,  atiil  the  uae  tu  whieb  it  ha>l 
been  put,  wai  ctrnigtbcueil  and  «o  bruuKh'  do«D  tu  him  Lhniugh  genera- 
tiont  nf  Dtroiii;  and  )»>werf ul  invn.  Kiit  not  only  WM  h*  Btraafc  he  waa  » 
tniti  who  sax  •■atitK>l  to  bo  U-'  nile.  HalMgg«4  to  MCaod  th*  aotion 
which  w.i'jl  I  be  read  to  the  moetitiK. 

I'rof.  SII.VANU.S  P.  THOMl'StiN  iiaid  ht  withsd  t»  •U  hi*  voice  to 
that  of  I'rcf.  Ajrrt.-n  and  Hajur Cea.  Webber  in  oxiirMi'nK  eonduleiiM  at 
the  1««»  "f  '  I  *  vl-,  dear  to  them  |Kr«>nnllj  iind  n  verj  helpful  to 
evcrj-  worlf  1  in  -i  ikh  b  who  had  tlie  gtxxi  fortune  to  know  biid,  however 
aligbtly.  Hoi  vei'/  luu^  «jgo  he  wa^  talking  with  mtmn  K'iirntifti:  loeri  in 
Qarmii^llhowmdlpbiltng that  thc^  didnot  or rould  un(  do  in  Grrintny 
that  wmdl  mi  dSM  m  very  rlToct^Tely  iu  England  by  lite  combined 
(tTorlH  of  scientific  m«n  workioft  toi;etbar  on  couiuittoo*,  aod  tb/i^y  bad 
ioatanced  the  coinuiittwa  uf  the  l!riti«h  Awteiitian  M  nunplaa  of  volan- 
tary  awociatioui  wliich  did,  from  li-ni-  to  tinn',  excellfn".  work,  carrjing 
tliat  work  on  in  many  riAen  in  *■  :  Viiir  r  frotn  ro^r  to  year  in  away 
whith  did  not  bappen  iq  Oarnwiuy,  whertj  the  only  cr.ni">ini<l  action 
of  effort  ««•  that  wUch  DM  dMt  nuider  tb«  putruoa^  of  the 
riovemtoeat  Mr  one  of  tb*  naiTmitiea  moA  nmtly  by  paid  workirp^ 
})ut  If  there  w.m  one  ainoop  thi  helpers  of  the  lUititb  A"»ocin- 
tion  wluMi  help  on  ctmmitt  e-  i'  ili^tkind  whoa  organiaiog  ncientiGc 
work  liad  to  lie  cvrled  nut  during  the  cMirae  of  the  year  and  then 
coDMidere  l  attain  at  llie  next  niNtiBK  of  tii«t  Mmniltw  and  again  carried 
out  with  further  inr««tij;ntioD,  thtt  one  WM  FitsQentId,  They  ooght  not 
to  foTxet  whnt  a  very  important  part  hi«  idea>  played  in  the  curly  dorclop- 
unntof  the  <pie«tion  of  the  propagation  of  elccUic  wavei.  Uefore  <lte 
rr«civrr>i"^s  of  Hi-rlj  luul  '-vultf^i  in  t' .  fii  -rini'  htM  trnthoilsof  explorinc; 
f'.i'  'r:  '  ».»v»».  KiHOeriilJ  Invi  hli<;i  >'  ifji.l  l^.i-t  t«  Pa|ier<  before  tlie 
ItriMaii  AixoTiation  luggeating  waye  in  whkb  aucb  wavei  migbl  aetuallj  be 
•  artc<l  ;  io  Jack  nakiiic  tha  mnMliM  btloitliud  Hwt  Hwto  aeaMt' 
pli«brd.  On*  of  tht  firMv  if  luA  tM  MUtkl  Bnt,  mKCMtiM*  for  •  eolMrar 
fir  ilrti*  ".ing  w«^-<^>t  waa  made  by  ritECi'rald.  In  thouaaiida  of  waya  did 
ti"  fUjgfritt  different  thiogi,  but  be  left  it  to  other*  Iji  carry  bin  iUm  out. 
He  gaT«'  tbom  ideaa  to  carry  out  which  be  could  entily  hare  oirried  out 
Uinnlf,  batiiumind  waa  «u  fertile  tha*.  he  oiniid  not  pxnihly  lutve  carrieii 
out  oo*  tWMtMth  purt  of  the  I>ri11iant  augg«>tinn«  that  he  gave  freely  to 
otben  aai  to  tha  aeientific  world.  He  wa«  a  man  wlwi  wa»,  to  a  i^ertaia 
axteotiOTurloadedwilh  a<lmiui.ilnitiT<,'an<l  educational  work  that  ought  n<^ver 
to  have  be«n  (lut  upon  hiin.  Ho  om^M  to  h.i  r  freedom  forreaeamh 
uu  l  iiif  Aiis  (".- -;.rr;.  n»g  out  exptr.rii-nla!  I'  jr.ir.  'i.  Whatevi r  lie  diii  he 
tuuchal  with  lite  finger  uf  (^iui,  and  thero  were  few  oi  thtm  who  could 
claim  in  anjr  (a«w  «r  tirt        to  km  Im  vaitaa  m  4aiH8  «• 

ti<wi  15yeMlHi«did«N(  MiwdaradabttoFM.  FnaOaraM.  Holttd 
bad  llie  gouJ  fortune  to  be  aaaociated  very  clo«e1y  with  him  duriii);  the 
la^t  five  years  in  quite  a  difTcrenl  caincity — riz.,  as  aco-exjuniner  with  hini 

10  Ui«  l'iiiTer»>ty  of  London  ;  and  ewa  in  the  routine  work  of  oxaminiii? 
(■andidalM  for  tboir  degree  in  I'hysica  FitiO  ara'.d  waa  as  fertil*  -A 
euggettiim,  ai  kin^lly,  and  a*  delightful  ft  any  man  oiuld  ponibly  have 
l-ci^o.  A  truer  or  Iwtter  oollvigue  io  that  oittcity  on<!  could  not  have 
flenircd,  and  he  remembered  very  well  inde«d  being  (truck  with  the  piins 
with  whids  I  f  n-id  t!ir<ni(rb  and  referred  iu  detail  to,  and  male  small 
inrcaligalion*  liiri.i.rlf  nlmut  t'le  theaea  which  were  preaeolcl  for  the 
(kwtoratc  of  acieoce  b^  cuidida'.ca  ia  p1i;iic->.  It  waa  cWacterktio  of  (he 
im  thai  ha  dHmlil  m  that  capKity  aiai,  when  aitting  as  critio  Hpn  (be 
wark  imacBlid  aa  thaiea  for  cxamimaloo,  a<'i  a*  the  htdpful  crille  tai  aa 
tha  BUtB  at  uaeful  tuxK^tiun.  'I'herr  were  few  luea  in  lhl«  world  liktr 
Ftof.  FIUGemM.  Ttiere  were  few  indcri  who  cnulil  cltim  tlic  abilitv  i-t 
any  walk  of  life  which  Kii/lierald  cxerc'nod  in  lb"  higbcit  bran-fn  ^  f 
jibyaicr.  and  thttr  were  few  whom  he  (i^rof,  ThDmj<»'iiii  rvrr  i n  t 
whom  b«  could  cay  Mirpasxcd  l'rt>f.  l''i'zUer*U  io  kindly  beli>fuin««>  tu 
ovbcrn. 

Tlie  PRI^IDRNT  (IVof.  Perry?  Mid  ttiat  at  the  iDangiint  tneetiot;  of 
the  Biiiningliiim  W.\l  (.cclion,  llie  night  before,  he  bad  «a:d  what  he  lial 
t  •  lay  to  ti.'-  I >i-t itutioii  on  thi%  salijecl,  «od  it  would  I*  printed  in  the 
JomnuU,    He  ba<l  intended  jroiiii;  to  liublin  on  the  Tuesday  l*forc  for 

Iiawnat  nuona,  but  ha  had  eventually  g  >ne  there  re[ireneoting  the 
mlUution  at  the  fanemL  It  only  n  maioed  for  biiu  tu  read  tho  followini; 
TOte  of  oud'deuce,  wiiich  the  nicml«in  reeeivc-d  ttanding  and  iu  siU  ;:  • ;  — 
"Tlut  the  institution  of  Klectrical  Knglneera,  in  full  meeting',  dtein'''  tn 
eipre«  it>i  [nulound  sorrow  at  lb«  d'JAtb  of  Prof.  KilKiicmld,  and  lo  pUic 

011  rrcord  ii^  high  apprc>'i«tion  of  hi<  brilliant  qualitiea  aa  a  man,  ax 
au  iuvniUraktor  and  aa  «  leuler  uf  •vienuttc  thought,  and  to  expreaa  to 
Mn.  PktOtnU.  and  Ua  famUjr  their  btartMt  lifBipathr  ia  (h«  atlaoi^ 
nhkh  haa  Ulao  ao  thwfl  muI  m  aolaiiMb" 


RECENT  OENTEAL  STATIOH  PRiCTICE. 
BT  ■.  D.  mniKuurmo,  A.ii.l.itKiLl. 

Till'  .'ilieet  givint;  pnrticniars  ofcentretl  sUtiong  in  the  Uiiited 
Jdngilom,  which  iiiniuall^'  puliliahcjd  lu  Tv  i'deetrttinH, 
beooinen  year  by  year  more  iotereatin^  anil  iniitruc UVij.  Thi> 
folJowiug  article  i.i;  an  analysis  from  tins  shoat  of  tlio  central 
aUtions  whiijh  commenced  supply  la.'it  year,  and  of  thoie  now 
in  progre^,  witli  ruforeiicti  to  I'm  de,i:riptir>n  of  plant  pit 
down  and  the  systems  of  snpply  in  vt^guc. 

This  sheet  shows  that  in  London  «nd  its  suburbs  there  wcro 
fire  stations  opaned  in  1900,  vi/.,  at.  Ht'ckonhim,  ( irjcnwich, 
and  I'oplar,  at  Shepherd's  Dush  by  the  Kensington  and  Notting 
Ilill  C  Qcnpauy,  and  at  Wiilesden  by  the  Metropolitan  Com- 
pany. Of  these  stations  one  supplies  low-tension  direct  carrent 
on  the  three-wire  gyatem,  another  high-tension  alternate  oar- 
rent  with  transformers  in  Bob-stations ;  two  stations  generate 
high-t«nsion  two-phase  carrent,  which  is  transformed  in  snb- 
CtaUons  to  direct  current  by  means  of  motor  generators  ;  and 
tb*  fifth  station  gimcratos  throe  phase  high  tension  carrent, 
which  is  also  tnuisfocmed  to  dilMt-carrent  in  sub  stations. 
In  all  thwe  stations  Bftboook  ud  Wilcox  water- tube  boilers 
have  bain  pot  down.  Tba  «ngiaM  m  «U  o(  th*  hidi4Med 
vertieal'tnMosod  typo,  wfth  ih«  «i.o«^oa  of  om-ttdia  of  du 
euginea  in  the  (ireeawioh  station,  whidi  an  of  tlw  llow-qeaS 
hori7x>nUl  type.  Tfao  oUelric  genemlow  «N  of  ft  diflvvit 
make  in  each  ototioQ,  Mi  Minpiia*  Bngloh,  GotlUM  ftod 
American  maohiDea. 

Id  the  provinces  20  stations  wore  opened  in  1900,  all  of 
them  being  in  small  or  mediumsi/.ed  towns  (the  small 
waterdrivon  station  at  Ingb  ion  not  incbi  le'd :,  and  it  is  a 
remarltable  fact  that  every  "tub  of  these  2(i  stuiions  supplies 
f(.iutinnou9  current  on  the  :l-wii'c  fystcrn,  the  slJUion  voltaga 
varyiui:;  botwui  ti  IijO  ami  OOO,  tbi'  miijorily  of  stiiliona  having 
a  maximum  voltage  of  500.  These  sta'-ioiH  in  ly  hv.  divided 
into  thrto  grjups.  l*'ir.il,  tha  stations  wIil/Sc  output  does  nut 
cxceifd  21)0  kw.  ;  of  those  there  are  l!l,  St'jondly,  the  Htations 
Imving  output.j  vwying  between  200itw.  and  ou  ikw.  ;  of 
lh(?.-i«  there  are  10.  Thirdly,  those  stations  whosf  output 
exceeds  5J0kw. ;  there  being  only  three  of  these.  In  the  first 
groupeight  stations  are  provided  with  water-tube  boilers  and  five 
with  L  ana  ashiie  boilers;  iu  the  second  group  only  one  station  has 
water  tnbe  baiUMit  labile  nine  have  Lincashire  boilers ;  and  in 
the  remaining  group  of  throe  larger  stations  water-tube  and 
L^Doashiro  boilers  are  equally  divided.  Turning  to  the 
engines,  in  the  first  group  of  stationa  (here  are  five  iQstiK.v- 
tions  of  Willana  enginea,  seven  of  Bdlias  or  Delli^j  type  of 
enginea,  ftttd  one  statioo  hat  Paraona  ataMn  turbines.  In  the 
second  groap  three  atationa  have  Willua  en|;iDes,  and  seven 
have  BelliM  or  BaUitB  lam  of  oqgiaaat  wbile  in  tho  tbiid 
group  two  vtationa  lm«  Wflhna  koA  thn  malBiag  iMtmi 
Belliss  engineft,  Tbe  dynamos  inrthlM  in  those  SO  ahitiona 
have  mostly  beanmippliod  by  varionamU-knoim  Bfitiabfinna, 
and  are  of  the  maltipoUtr  type,  with  the  exeeption  of  nboat 
iialf-a- dozen  stations,  where  two-pole  machinea  hftve  been  pat 
down 

Turning  from  the  sUtions  which  coiumenoed  supply  in  1900 
to  thoje  which  iirt^  nut  ynt  completed,  or  huxo  only  been  com- 
pleted wiiLiu  tliu  few  weeks,  wc  rind  that  theru  are  1 1 
central  stations  in  progre-n  in  1. mdon.  iiad  50  stations  in  the 
proviooet.  Of  tbe  I(0nd.5U  gtations  peven  are  supplitd  with 
Liabcock  ftud  \Vilc<)\  bi;ilern  and  two  with  Lauoaahire  boilers, 
^vhllu  ii!  two  casos  the  bstiers  are  not  spt'citied.  Five  stations 
have  high-speed  Terlical  enclosed  cngiuea,  two  stitioin  have 
sluw-tijHitd  hnri^onSa!  erigint-f,  an"?  in  four  ca-sc:-;  the  engines 
are  not  ap.jcilied.  Of  thujc  gtatiOU!  govcu  luvo  adopted  a 
continuous  current  three-wire  system  of  supply,  with  from 
to  5S0  vok.<  across  the  outers,  while  one  station 
generates  two  phase  current  at  :i,000  volts,  and  supplies  ft 
two-wire  ^tem  from  transformers  in  sub  stations.  In  thras 
elites  the  system  of  supply  ha  not  given.  The  dynamos  are 
nearly  all  of  the  multipolar  typo. 

Of  the  CO  provinoiftl  stfttiooa,  18  luve  water  tube  bailan 
(nearly  all  Bftboook  and  Wiloox),  14  atetiotts  are  eqaippoA 
witb  tftoeftabira  boUen,  firar  with  uftiiiM  type  botlwsitiMi 
V^ith  PittinftB «'  BaOMOQw*  boileai,  ftadin  lOoaMS  us  boUoit 
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are  mentiouec!.  With  regaril  to  lh<>  engines,  98  stations  have 
decided  on  the  high  speed  enclosed  vertical  type,  in  seTcn 
cases  the  kind  of  engino  in  not  :.'iv^,  while  the  nmaioir.g 
10  stations  are  proviclfd  wi'.h  rcediiim-speed  vertical  cross- 
compound  engines,  sliAv  spocd  horii.ontal  engines,  gas  engines, 
orsteatn  tarhine?".  In  the  provincial  stntiDns  there  is  very  little 
difference  in  tlie  sjBtom  of  generation  and  euppJy,  as  iss  out  of 
the  50  stations  gfnflrnto  direct-Rurrent  and  supply  throc-wiro 
system?,  with  from  L'2U  to  530  volta  across  the  outers.  Two 
.stations  hupjily  dirtct  current  two- wire  eystem.q,  find  tlirse 
slalions  penerato  higl;  tcngion  eilternatc  current  and  trans- 
form in  Bub  stations.  Uf  Uie  dynamos  about  one  third  are 
two  pole  machines,  and  the  rest  moltipolnr ;  lO  out  of  the 
61  •tAtioM  in  progrtts  hmn  adopted  •ooumnlAton,  bat  Uiia 
Is  ftctAoMf  not  iho  total  Bambar,  u  tlio  Hit  is  not  ^oito 
complete. 

There  are  several  icstniolive  points  brought  out  by  this 
analysis.  It  pzowa,  Ccff  instaiiMk  that  Eqglish  flnginewfl 
have  come  to  Ibo  alnokt  mumiiaow  oonolaiLon  that  tt«  b«st 
dflotrio  »Bnl7  iffiriiHi  fn  tom— flompt  tt^ttfn  tin  nxj 
IwSMt— Jo  •  ooDlinMini^uiwt  Umo-iiiN  «bo^  viih  400  to 
MMvdtsuHMiiln  ontn^oiiil  Mmnntaton  ov  boooten  to 
tabuMO  tlw  two  fid«e  of  the  qnton.  Fior  iKwdbo  or  othoc 
wtykrga  towns  expflrimiM  saemi  to  point  to  the  nae  of  high- 
tomioii  two  or  thre»pbafe  alternate  ourrent,  generated  direct 
in  a  central  station  some  distance  from  the  area  of  sopply 
and  transformed  in  sub-stations  situated  in  that  area  to 
CODtinaous  cnrrent  by  means  of  rotary  converters  or  motor 
generators ;  liieso  mBohinea  snpply  a  tbroe-wire  syatein,  with 
from  lOO  to  ,'iOO  voUd  across  the  outera.  In  .some  cases  it  ia 
found  more  economical  to  supply  a  two  wire  syalem  llian  a 
three-wire  one,  ar.d  there  seems  to  be  an  inert  wing  tendency 
to  make  use  of  two- wire  distribotioc  now  that  highar  piudfaures 
are  in  such  general  use. 

A.4  far  as  plant  goes,  the  aimlysio  proves  that  the  favoarito 
boiler  for  London  and  large  provindol  itntions  is  the  Baboock 
KOd  Wilcox  water-tube  boiler,  on  aeoonut  probably  of  its 
OOUpaotDcss,  Eafety,  and  quick  steam-raising  properties.  For 
small  and  medium  sized  provincial  stations  the  fiabeoak  and 
the  Lancashire  boilers  seem  to  be  eqnally  prefezndi  the  weU- 
tiitd  odmatogM  of  the  latter,  as  liar  M  steady  stwimtiig  amd 
kur  soatfor olSiObg  and  repairs  go»«iMUIng it  toluiild  ita  own. 
BasUga  thoso  tw  aUotliec  tnaa  of  boOar  nato  Iwt  »poacslm 
liitfaallat,M,OQtof  80  •tsHwiwlMN  dwnokaofbdlsria 
spaoififld  onlj  dg^  bam  othar  boilon  fliart  Jjaooaattln  or 
Babfloek  and  Wiloox. 

With  regard  to  engine",  tlie  nse  of  the  high-npeed,  voitieal 
eneloBed  type  is  nlmost  uuiversd,  except  for  very  larga  units, 
in  which  an'o  opinion  i-;  divided  a-i  to  the  tuerits  of  slow- 
hpceil  horivoiitiil  Corli>s  engines  or  mediom-specd  vertical 
cros.^  compound  eriL'iQtH.  The  high-speed  vertical  en<,'inosare 
of  two  mail)  typei,  eingb-acting  and  doable-aciiDg,  which 
figure  on  the  list  in  nearly  equal  proportions,  the  balance 
being  in  favour  of  double  acting  engines.  Uf  the  former 
clasa  the  woli  knowu  WiUana  engine  is  almost  the  only 
example ;  bat  the  Belliss  engine,  the  forerunner  of  the 
modern  high-speed  double-acting  vertical  awgine,  although  put 
down  in  lai^er  numbers  than  OBJ  Other  one  make  of  doable 
acting  engine,  is  attended  by  a  bomber  of  very  good  engines 
of  this  type  by  other  makers,  as  many  of  the  leaiding  engine 
roanafaoturors  have  of  late  ycara  tnxiMd  their  attention  to 
this  elaos  of  engine  with  tteaUaat  ■eantta ;  in  liMiti  in  t!io 
dealga  of  soob  englnaa  «•  are  fitr  ahead  of  Ameriont  anil 
CoodoiaBlal  pcsolios. 

9bo  analynB  abowa  that  the  types  of  dynamos  now  being 
pot  down  ara  my  limited  in  number.  For  continnoas  current 
there  ato  a  few  oases  of  two-polo  machines,  but  the  great 
majority  are  multipolar  djnamo  -.  Tm- e  have  ca^t  teel 
magnet  frames,  usually  of  CTcnlar  shape,  blciLed  Jr  jiii  armi 
tuie^^,  corniniitators  of  large  diameter  with  carbon  bni^ihes, 
aud  3i:hiirjcal  bearings  with  selfoiliag  rini?g.  Dir«et  couplin;* 
to  the  engine  is  the  rule,  with  very  raro  exception?.  For 
alt«mate-curreu t  Uywluci  alternators  are  generally  used,  aud 
with  Knglish  engineers  two  phase  gct^erutorn  teom  at  present 
to  bo  preferred,  whereas  ou  the  Continent  tliree-phase  plant 
is  moM  in  finonr.  Bingis-pbaM  aUeraata-eunmit  ia  now 


hardly  tboogbt  of  for  English  central  stationd ;  out  of  the 
92  stations  analysed  only  three  have  put  dowa  single- phaso 
plant.  Poostera  and  balanring  machines  are  very  largely 
used  in  modem  direct-current  stations,  u.^mily  to  biklanoe  the 
lofld  on  the  two  sides  of  the  three  w  ire  .=y?toni,  hut  there  ana 
.several  other  nses  to  which  tlieae  uia«biiies  may  be  put. 

To  sum  up,  the  plant  of  a  typical  English  central  station 
of  the  preeent  duy  may  bo  said  to  consist  of  either  Tnncashire 
or  water-tube  boilers,  high-fpeed  vertical  eucloacd  conipuimd 
engines  direct  coupled  to  multipolar  dyuanioa,  which  gcnorn'.e 
continuous  current  at  froia  400  to  5C0  volts  and  --^upi-'y  a 
three- wire  system,  with  accomolatota  and  boosters  to  balanoa 
and  ataady  iha  load. 

M.  nW  OSCILLATOR  FOR  STATIOMART 

ELECTRICAL  WAVES. 

BY  isiiiiNOt'aJU. 

Sinoa  tbs  nmaroba*  of  Herts.*  wbo  fleat  soaoaaOad  in 
noBStuinf  tbs  Isnglh  of  alsatdoal  mtm,  namaroas  ezpail- 
msntan  liaiw  stman  to  impawn  mpon  bis  nutbods,  and 
etpedal  attanttoa  ba«  baon  lo  (bajioAietion  of  oscilla- 
tions of  aborler  ware  laBgOu  Aa  is  wdl  bnown,  Hert;;,  in  bis 
experiments,  used  two  Urge  oscillator  platea  to  each  of  which 
was  attached  a  wire  terminating  in  a  mete!  ball.  The  ter- 
minals of  an  induction  cad  were  connected  to  the  plate?, 
and  the  latter  were  .^o  placed  that  the  oscillatory  diaohargo  of 
the  coil  could  take  place  acro.^s  a  apark-gap  left  between  the 
balls.  Opposite  one  of  these  oscillator  plates  was  placed  a 
third  plate,  which  became  charged  ty  intlucnco  alternately 
positive  and  negative,  and  from  which  the  eleotricify  flowed 
into  a  wire  which  waa  about  (iOni.  long  and  attached  to 
the  plate.  At  the  free  end  of  the  wire  the  ^«iCtncal  waves 
were  reflected,  and  the  interference  of  the  direct  and  reflected 
waves  gave  rise  to  stationary  wave?.  At  the  end  of  the  wires 
was  found  a  loop  of  the  elect rostntic  wave  ;  that  is,  the 
potential  at  that  point  oscillated  between  its  highest  po3iti%'e 
and  negative  valuer. 

With  the  aid  of  det«otor#,  or  resonators,  Hertz  was  able  to 
show  the  presence  of  iftationary  waves  produced  in  this  way. 
These  resonators  consisted  of  oondoeting  wires  bent  into  the 
form  of  a  circle  or  rectangle,  with  a  diort  air-gap  left  between 
Uia  ends.  As  one  of  thaM  was  movad  along  the  wire  carrying 
the  osoillationa,  little  sparka  wsro  ssen  to  spring  across  the 
air-gap  wbaosm  tbs  eaaonator  wu  oppoaita  a  loop  of  ths 
wave ;  whan  oppoalto  a  nodo^  bovsTsr,  no  sparks  waao  to  be 
seen  in  the  air-gap. 

Lecherf  plana  a  oondenaar  plata  opfOaitB  aash  of  tbs 
oscillator  |iwta«»  and  ntfatelMi  n  vhw  to  OMfa  of  Iho  fiiniMr. 
Theas  irina  wars  flien  rtistabsd  oat  pamlM  to  one  anotbar. 
Suppose  now  that  with  this  arrangement  one  of  the  oscillator 
plates  is  charged  with  positive  electricity ;  the  condenser 
plate  i.ppoaite  iuimediately  l)Hi':)ine.'i  negatively  elflclriljild  by 
indueiion,  and  positive  electrieiiy  is  rcpiiUed  from  it  through 
the  wire.  At  the  same  time  the  other  ossillator  plaic  'n 
liegativtly  charged  and  inducts  positive  electricity  iu  tlie 
condenser  plate  opposite  it,  repelling  negative  ekcttieity  into 
the  second  wire.  The  residt  of  this  is  that,  aa  the  induction 
ooil  is  oporatcxl,  points  ou  the  wire  opposite  one  another 
always  possess  charges  oppssite  in  .=ign.  In  easp  Dip  wires 
are  bridged  over  by  a  metallic  conductor,  then  the  p^^tential  at 
the  luid'ile  of  the  same  nnist  be  zero,  sin:G  the  advancing 
pottnti-il  functions  on  LiDth  aides  of  the  miildle  are  c'lual  and 
opposite  io  sign — the  potential  Wiive  has  then  a  node  at  this 
point. 

As  in  the  case  of  a  vibrating  cord,  so  with  the  oscillator, 
waves  of  difTerent  length  are  sent  out  (the  fundamental 
and  its  overtOMS)*  To  prevent  mutual  distaxbances  it  ia 
necessary  to  IsdMO  BOmo  000  of  these  wavao.  To  do 
this  it  is  only  ntoaaaaiy  to  so  adjnak  t«o  bridges  placed  an 
parallel  wires  that  Uio  dlstaooo  between  them  Is  ei]ual*  to 

♦  iru.l.  .4,.;...  31,  |..  551,  im. 

•  Wu'l.  Ann.,  41,  p.  350,  im. 

i  Hun  •Mctjjr,  antil  tha  diaitaasa  bsturaoa  tlie  Iniilgl*  fhw  onc-hdt  their 
ceuUMd  IsaBta  is  afsal  te  mwm  ■nltlfte  «f  a  hilf^wava  Imgth. 
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BOBe  tmiUif  !e  of  a  h«l(  wave  lenf^tli  of  tbat  particalar  oacilla- 
UoD  period.  Wftvea  of  other  periodicity  are  then  deatrojed  by 
iDlerferecce. 

In  order  to  show  the  preMDce  of  nodes  and  loops,  liecher 
placed  a  PlQoker  tube  over  the  paraUcl  vires.  This  tube 
lighted  up  when  bronght  to  a  place  over  the  wires  where  (he 
iluctuations  in  potential,  and  oonseqaently  the  P.D.  at  its 
electrodes  reached  a  maximum — that  is,  at  iht  loop  ot  the 
wave.  At  the  nodea,  however,  where  there  b  no  F.D.  between 
th»  wires,  the  tabs  did  not  liriit  ap  at  all.8  A  similar  method 
mi  tDplojed  by  Ooihii  and  HaenragaB,*  also  bj  Babeiu.f 

Aioiu(  iMlad  tht  4«o  viiat  iaio  •  |Imh  tube  which  was 
sboni  9m.  long  waA  floonaeled  aa  lir  pump.  la  a 
diikilMd  nom  tin  iriiM  at  tha  nodM  wvn  inviaUe,  bat  at 
ani  for  some  Hltla  dlstaaee  on  both  sides  of  the  loop  they 
Tcre  highly  laminoas. 

To  those  demonstrators  who  wish  to  avoid  the  trouble 
of  \mri\'  an  air-pump  in  i ;oDnc:?tioD  with  this  oxperimont,  aikd 
who  have  at  tbcit  dif  posiil  a  lii^'li  frr.'jnency  coil,  I  reeoimnend 
(he  Blondlot-Coohdge:^  otcillator  (maclo  by  Ij-  I.o_YbolJ'3 
Nachfolger,  Cologne).  ]>y  tbo  blip  of  tkis  a^jparatus  tii«  nadis 
and  loops  of  statiotiary  clcctricnl  ivfivcs  can  be  shown  on  ^  ircs 
which  are  not  in  a  vacuum,  but  in  tlm  op^'iiair.  This  appwa- 
ti;.n  baa  also  thu  iulvactBtjt:  of  enabling  ono  to  iscila;^,  tiieasure, 
and  if  desired  piiotograph  several  of  Ihu  overtones  as  well  as 
tlia  fimdiHiiental 


Flo.  ). 


The  Uertx  oscillator  plates  are  replaced  by  two  aemicin^iilnr 
conduoton  (Fig.  1),  which  terminate  at  one  end  in  small  brass 
spheres,  na  m  connected  with  the  secondary  terminals  of  a 
high  iMpmUf  coil.  The  sparks  wbieh  give  rise  to  the 
dtetikal  OHilutions  pass  balirasB  the  two  brass  spherss.  A 
saeond  Ijptrk  gap  serves  to  iaoHMM  tbo  iataBnty  of  the  osoil 
latkiif.  Both  spark-gaps  can  b«  yvj  dsUgately  adjusted  by 
mam  of  iiMQlated  aomn.  USsurilj  baaaath  tUa  primaiy 
oinnit  of  Ilia  dsofllator  and  iuBlatad  heia  ft  by  mtaoa  of  a 
fheet  of  mica  is  a  secondary  circuit.  This  latter  consists  of  a 
wire  bent  into  a  circle  of  the  same  radius  as  the  primary 
circuit,  itoj  cihIh  tc'rininaiirig  in  tbo  blndiDR  i-ltuws,  <■  and  J, 
and  cocrospojids  to  Iho  conilenscT  pbite  of  Utirt/.'s  apparatus. 
The  vessel  in  which  the  two  circuit.-;  at  e  fastened  tilled  with 
kerosene.  The  copper  wires  (0  Imm.  in  dianiettrj  are  hold  at 
one  end  by  the  scruwa  <■  and  <!,  at.d  at  Iho  other  by  ibii  insu- 
lated stand  B.    The  rinir  K  terves  to  darin  ti  tiie  glass  vessel. 

If  the  apparatus  i.s  Ret  in  operation  and  the  Bpark-,L;iip8  are 
properly  adjusted,  the  wires  become  highly  luminous  through- 
out  thate  wtire  kngfti ;  awd  ii  now,  iy  baiMgM  pwpetly 

i  tech  k  U(lMr»p|Mi»tiMb4tM!riM  ia  lireinMd'*  "  llifvDtiliidiiu 

I)tinMistrattiU]«)."  III.,  Aufl.  p.  840t 

•  H7,,7.  A,..,..  «,  |>.  .m  1891. 
^  IlVjrf.  A.i«.,  02.  p.  164,  1890. 
:  ;(•<>./.  A.,»..iS,  y-  663,  1892. 

j!  Hlnndloi,<.V.„(..j,j  Jdud-^f,  114,  |..  283,  U92  .  (  '...liil^x,  Wtol.  Jim  .tl. 
f.  o76,  less.   Si«  »J4o  iJiuilc,  ZciUtknji  /.  i'k^f.  t  Aon'.,  23,  267,  1897. 


placed  on  the  wires,  italionury  wa'.es  arc  allowed  to  form,  tbo 
wires  at  the  nodes  for  a  length  of  a  few  centimetres  become 
invisible,  while  the  other  portions,  and  especially  thoaa  half 
way  batween  the  nodes  (the  loops),  remain  laminooa.* 


MJLaVBTIC  EXPANSIOH  Off  IBOH  AND  XIGKEL. 

IV  raiur  B.  mAW,  b.a.,  s.bo.,  add  a.  a  lan,  mjw, 

{Citm'luilfd  frum  page  Gil.) 

IVa— IXVesTIUATION  OK  IkoN  V,0V». 

SLA  riama  ai  the  top  of  the  three  Tables  A,  B  and  C  for 
iron  will  Shoiw  llw  Irngtb  aoidiaiiMtsKof  tlia  maaiiBaiiw  used. 
They  wasa dial MMaaMialaaft  itoa, tf» idiaia iMt bafaw 
a  k'aivaaMiiaM,  ywafaw  af  wUohwafBaitaSaaftieniiaa 
away  prairioii  to  naa.  Bt«b  anfl  cf  tbe  n2  It  letdtaMA  into 
a  brass  lag.  the  ihiek  iron  being  screwed  as  well  as  soldered. 
This  latter  is  a  precaution  against  possible  yielding  of  the 
ends  in  their  beds,  livery  specimen  Was  annealed  carefully. 
T(i  do  this  we  wrapptd  tbein  in  asbestos  sheet,  then  placed 
them  in  a  Icnnih  of  combustion  tubin<:;,  heated  in  a  mnfHed 
gas  furnace  to  a  dull  red  h«al,  hiuI  cuuleti  them  slowly.  The 
labiaa  of  isanUs  given  below   r  If-oxplanato^ 

Table  h..— Thick  Irm, 
 lecmlt=7'a<ai.  Moa  4i>BWl«r=(Mft!iB.  ^ 


172 

0 

0 

Z03 

0 

0 

240 

-  fl 

9 

2-92 

0 

0 

573 

*  8 

•i-  9 

671 

+  S 

+  a 

9-30 

+  u 

+  81 

l.-^'4 

-1-  ta 

+  140 

+  117 

+  550 

m 

•i-eso 

+2,480 

100 

+8G0  ' 

+  4,030 

us 

+880 

+  3,3W 

1C6 

+7ro 

^3,rjlO 

+m 

+5,010 

889 

+88D 

+8.440 

TiUt  B. 

Htm  ^Miet«rs046c 

KuDtll  lube  ;  aod,  in  fatt,  Uie  whnje  apfaraliu  con«tp«iMa  in  tatmj  «*jr* 
to  the  Utt«r.  nitlu  v^U  tba  vi1ivatl«iia  ira  in,  the  mm  mm  lianmiil  aaA 

iu  tlie  vUicr  longituduMj. 


CamDixlO*  aoipi. 


Moremeiit  m 
iiutrumeut.  uaiu>. 


no 

0 

0 

2-00 

0 

0 

2-36 

0 

0 

2-87 

0 

0 

9-22 

-  i 

-  14 

12M 

-  6 

23 

132 

+  4 

19 

2bt 

+9B0 

-)  1.310 

&7« 

+460 

T  2,110 

100 

+380  . 

i  1,780 

13S 

+  800 

+  940 

ITO 

0 

0 

8U 

'180 

-  010 

Table  C— T/kh  /»..«. 
I^'iirMi   7-9c]n.   MvAD  diamoUr  - 0  ICX^ni. 


>  uiitnl    10-^  iimjitk 


I'lO 
201 
8-38 
288 
360 
661 
927 
13-2 

39fi 
Ml 

SK-O 

iir, 


0 
1 

+  1-5 
+  6 
+  1* 
+  80 
+  SO 
+  87 
+  140 
+  1SS 
+  185 
+  65 
+  5 


N  X 10'  t'lu. 


0 

fi 

+  7 

+  as 

+  61 

+  M 
+  234 
+464 
+«M 
+638 
+  {£?> 
-  305 


Tlic  plicnumcuoD  rtuiiii'l-^  fiie  very  strtngly  "f  lh»  ilu»t  tiguiM  in  llie 
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V2.  Tbii  unallf  St  reH'ling  of  for  Ihick  iron  ia  -  0,  appearing 
for  a  small  current,  ^^'o  uoiiccd  this  minus  reading  for  various 
Bpecimtnfl  df  iron,  and  wt-  are  coiifidfcr.t  that  it  oxisti  both  (or 
thick  and  thin  red?,  ^\■c  hopo  later  to  deal  with  this  point 
moie  fully.  If  ihy.  rcadt'r  will  t^xumiiio  the  older  curvea,  say 
in  BtdweH'S  Paper,*  be  will  notice  thnt  the  elope  of  tlio  carve 
for  soft  iron  is  ebarply  downwards  towards  the  axi^i,  and  not 
directly  to  the  origin ;  this  slope  indicates  the  likelihood  that 
the  curra  do«s  cn>a  the  axis  before  reaching  the  origin. 
Hitherto  no  meamriqg  apparatus  has  been  fine  enough  to 
detect  this  negatin  noTement,  which  is  of  the  order 
O  xlO-'om.  Ibe  pretence  of  this  miaos  mlue  gires  as  a 
distinctly  moottur  ourre  near  the  or]^.  adds  one  more 
to  the  many  peoaliaritiee  of  Uie  iroo  mart,  vbioh  iiMjr  ht 
muMd  up  now  as  follows,  btguming  at  tiM  origin:— 
(1)  m  wauH  minimum,  (2)  a  pobit  a  ipfleiioc  on  the  np  alope, 
ft)  •  Bntmam,  (4)  a  point  of  toflmliiM  on  ilio  doim  ilope, 
(t) «  fimilbig  n»imtiin  trndiad  aajnqitotioally. 

|S.  NwlfloineflwoiinMfortbeiionmdB.  Thoborfzoiital 
as^  wymwnto  current,  and  the  vertical  axis  sliows  S2  as  in 
tba  taUM.  The  carve  for  Uiin  iron  is  quite  dwarfed  by  com- 
parison with  those  of  the  iiic'dium  and  thick  roda.  But  the 
curves  show  tliat  the  gener;il  l.'iw  of  the  slope  is  a,:i  follows  : — 

I'or  a  thick  rod  the  curve  clings  to  ilio  hori.,ontal  axis,  then 
in  rising  to  its  niaxiuum  it  cuta  acro-i8  Die  cur^-es  for  thinner 


Table  jy.—TMek  Xidtel. 
Le[iKtlk=7'6ciD.    Meaa  <1uiaM!t«r=0^5om. 


Pju.  4^Iron  Cnrvw. 

rods  attaining  a  greater  height  than  they,  and  then  slopes 

down  to  cut  the  curves  for  ihinuiir  rfxls  and  Mttain.s  Hwymp- 
totically  a  lower  minimr.ra  t)mn  tijcy.  We  iiro  not  aware 
of  any  prG\'ioaa  curves  thowinL;  this  general  law,  or  of 
curves  shawing  such  (ixtremts  of  maxima  and  minima,  tho 
highoet  heioji  a  movement  of  s^i  much  aa  4,000  x  10  '  cm. 
((.<-.,  about  the  wave-length  of  sodium  light).   It  will  be  seen 

V. — Ts\  tsTioATios  OP  Nickel  Rons. 

!i  1.  Three  tables  for  nickel  ore  given.  The  specimens  were 
aoneuled  just  as  were  tho  iron  rods.  Wo  found  nickel 
cnsicr  examine  than  iron  for  the  following  reftsons :  — 
;  l  i  Till!  curve  i.f  a  jiiinplo  one,  having  »cemiiiL'Iy  merely  a 
downward  slope,  then  a  jpoiut  of  inflexion,  and  reaching 
finally  un  asymj^tic  minimum.  (2)  The  permanent  mag- 
netism is  very  bmtU  in  comparison  with  iron.  Thus,  whereas, 
as  is  well  luiown,  the  permanent  magnetisation  of  iron  varies 
from  about  one  quarter  to  thrBO-qouters  of  the  whole,  nickel 
ieems  from  measurements  wo  aUMle  to  have  the  permanent 
only  ftboal of  the  wliole  magoetiaatloa.  Thos,  If  by  any 
ohaiMe  tlw  pntnuMnt  mn  boI  all  wiped  ont  bemre  a 
reaiiiag  «m  taken,  it  oovU  haft  no  aaah  very  seriow  affaek 
in  a  'niekd  nading  ai  in  an  ban  ene.  (3)  Tha  nielnl 
apcaiineu  are  eaiUy  oUanied  |«ra  and  ol  oonataai  oooifoai- 
tion,  whereaa  iioo  bas  varietin  hmamnable,  ao  thai  thara  is 
no  certainly  <>i  getting  two  axaotlj  (dnlbr  aauplea  ol  it, 
unless  it  is  produced  speaiaUy. 


4'iirrciit  X  10^  ftiupA, 
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iMtraoMMtualtA 

at  X 10*  am. 
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0 

0 

0-33 

• 

039 

0 

063 

-  ? 

-  5 

0^ 

-  16 

-  7 

1-71 

-  8 

~  9 

202 

8 

-  9 

239 

3 

-  14 

2-80 

4 

-  19 

571 

-  6 

-  23 

M6 

-  16 

-  99 

931 

-  as 

-  IM 

133 

-  n 

-  afit 

26'8 

-  270 

-l.«9 

687 

-  1,«G0 

-7,ia9 

Table  A—Mediim  IlkkiL 
I>flogth^8<kian.  Kau  diuu*t«r=01Saii. 


(.'urrrnt  x  lO'  ampa. 
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MoTODMot  in 
iiMtraoieat  uitil*. 

UxUfum. 

032  ' 

0 

0 

0-39 

0 

9 

O-t.2  1 

0 

9 

0-ei  1 

-  1 

6 

1-70 

-  s 

9 

2  0O 

-  s 

-  U 

2  .V>  ! 

4 

-  19 

2a7  ! 

-  6 

-  a 

367 

-  M 

-  eo 

6-51  ' 

-  n 

-  19S 

9-22 

-  ca 

-  290 

m  1 

-  196 

-  913 

13^ 

-  9116 

-  1,060 

2<rt>  1 

-1,010 

-  •,7» 

67-8  ' 

-2.100 

Table  F.— rAin  Akitl. 
lMOgtk-T9aa.   Meaa  diameter  ^O'lOem. 


ComakxIO*  ampsb 

MMemaatio 
liMtruBwet  uai 

0-28 

-  J 

0-33 

-  ,16 

039 

-  M 

063 

-  » 

0^ 

1-71 

-  n 

2-oa 

-  8 

2  39 

-  10 

2-90 

-  m 

3  71 

-  18 

6-68 

-  «9 

!J  M 

-  140 

1.3 

320 
1.020 

i*7 

-?,0S0 

i 

•  7 
.  19 

-  U 

■  9S 

-  36 

-  37 

-  47 

•  fiB 

-  m 

■  m 

■  656 
1.600 
4  780 

-9,660 


!i  2.  It  is  teen  from  the  curves  given  below  that  the  same 
law  of  the  slope  of  the  enrves  holdH  ».3  for  iron.  The  enrve 
f(ir  the  thick  rod  leave.^  the  hori;!ontal  aiia  with  reluctance, 
hi\4  itH  point  of  inflexion  later  than  a  thin  rod,  but  then 
descends,  cutting  Iho  curve  for  a  thinner  rod  and  finally 
altaina  a.^ymptotically  a  lower  niininuii;i  value.  It  IB  to  be 
undcrstcixl  that  we  do  not  show  the  asymptotic  conclusion 
of  the  curves  for  nickel  or  iron,  but  in  each  case  it  is  an 
established  fact,  due  to  Bidwell,  who  used  very  large  fields. 
Ati  fur  iron,  it  is  not  r««"iM«  to  show  the  smallest  readings  hi 
this  diagram. 

S ».  It  will  be  eeen  that  we  hara  not  made  aar  eaieolationa 
of  field  iotanai^  acting  on  the  rodi ;  va  mlgbl  n«w  ttsed  tha 
well  known  oxpMulon  for  field 

H-lrw  (1) 

where  ii  -  number  of  turuj  io  the  maguetifling  coil  per  unit 
leujLiih,  and  (=^ourreDt  in  U.<i  b.  uriila.  But  for  thick  ni<l3 
thi.H  i»  far  from  being  the  true  value  of  H,  and  even  for  our  thin 
apeoimene  where  the  leng^  ia  only  80  tUnee  the  diameter  it  is 
 '  AoonaidenhladamagnotiringianaiatnialiM, 
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log  to  an;  given  magnelising  oarront,  smco  the  domagoetising 
httt)  for  the  attenuBDt  is  nil.  As  (he  coil  had  l.OCi 
torns  and  was  8-6e!n.  long,  tho  val'jo  of  H  per  nmppro 

is     i^''^  X  '  .    llenco  in  the  above  curves  current  can  b« 
10 

at  COM  rnteid  In  H. 

W«  Ittfa  not  taMCd  the  aitenuant  anrfftfor  Irhi,  pnfe  niog 
to  lum  Hue  fOint  (or  the  present,  on  aoeonnt  of  anoartainty 
in  tiM  oonposition  of  oar  iron  wires. 

VI. — SouMABV  OF  Resclts. 
(a)  The  cams  for  the  two  inetalaiBqirartioBCUiiiowlie 
plotted  BMUter  to  tbo  odgin  than  in  uy  tmrioof  N■nMl^ 

fiUillg  endaBM  of  »  ntnattoo  ot  boo  wbw  Un  oarvo 
ves  Um  Oflgjii* 

('')  Tho  iaBtrnaMBl— Um  olwtrio  mioromaior— mod  be 
measuring  U  u  apnitnfly  oopdrio  of  moM  uiiiiuto  work  tbui 
any  form  of  optical  tevor  nitMrtoproAimiii  whilat  oniy  oUmf 
measuring  arrangement  sppottt  to  be  "  Ottt  <rf  tiie  IttlUliQg." 
The  smallest  readings  taken  mra  kboat  5  x  10~*  om. 

(i )  By  using  three  speoimeos  of  one  leagtb»  bok  of  diltolii 
diameters,  we  have  abovn  that  there  ii  •  gaooiKl  Iftv  w  to  the 
relation  ol  diamotar  to  olopo  <d  ttw  OUTO,  tu  both  iiOII  tad 
nickel. 

(•0  This  law  leads  to  the  idea  of  iiriHlucing  :i  curve  for  an 
iiL'iil  wire,  w  bi(;h  we  have  called  tlji' (ittemiaiit.  'I'his  curve  has 
interest  in  bt-ing  ibc  lower  limiutig  otic,  btit  it  alto  tjivcs  us  a 
e^hg  in  which  the  simple  law  for  obtaining  the  field  in  a  sole- 
noidaloofl  iiooooMiteljrtnM.  Booeo  ibr  i|  m  wmdito  H 
and  cl. 

We  gk<lly  acknowledge  the  furlLcrnTir   in  this  vwb  vhiob 

m  hftve  had  from  I'rtf.  W,  11.  llcaton,  M.A. 


THE  ELECTRICAL  POWER  BILLS  OF  1900:  BEFORE 
OD  AFTER.* 

IIV  WM.  L.  MADOEK. 
{Cotuludtd  from  page  700.) 

There  are  a  few  «-M>»nplf#  of  group  of  pr^ivisional  order?  hiving 
licen  ohtainpd  for  iimc;  ilistrici--*  iiy  inlumi?  m Kutnitiuris  <'x'rii4- 
ing  over  .several  MMiotu.  itieie  uuderl«kiag»  typify  umxiy  uf  the 
diraculties  with  which  electrical  eosineen  have  had  to  coatend,  but 
they  aic  not  mote  fullv  referred  to  here  aa  llie  form  of  procedure  was 
not  fay  Mwer  bUl,  There  ii,  however,  an  important  Northambriaa 
undeittKing  denling  with  the  north  lunk  of  the  Tyne  from  Ne«e«stia 
lo  NoiUi  Sliicldt  (rxcludiiig  the  latter)  with  part  of  the  taintialHid, 
wliich  beluDg«  to  both  clamtev  and  should  not  )«  omitt«d  fron  thaUs^ 
especially  us  it  hn?  \it\'\i  mi.'  df  tlic  ''■■t>\  ;  >  c;f't  In  work. 

The  main  |.inr]«j!ie  of  tliv  (i.  wcr  i  t.i  .n  in  keip  the  number  of 
power-stations  withm  ec>  n"iiii(Ml  limit>,  ;aiil  hy  iha  selection  of  suit- 
able sites  and  the  e<iuipmi'nt  oi  wtjrki  of  c  >nii.iltTahle  msj^ituJe  to 
enable  electrical  energy  to  be  tranamitted  lu  such  a  manner  that  the 
retail  ptiee  to  the  consumer  will  be  re'laced  to  a  fignra  which  will 
compare  with,  and  in  many  case*  be  far  lower  than,  that  ot  any  Othat 
form  of  power,  whether  gu,  steam,  «!,  •  r  other  «<^-at 

The  enofmmu  dttTdepmeBt  of  electricity  iu  the  l/nitcct  fitattaud 
C4na>la  and  on  the  Continent  of  Europit,  aud  (he  iiuiueroaignat 
electrical  power  diatribulloas  over  Ur;;c  arv^A  in  thn«e  countries  an 
in  ihcij'.'i Tvea  practical  pvidenee  in  f  ivciir  of  the  principles  we  are 
advi"-!itii.^;.  !'.  Luitiiiut  l.<-  iii^iii  tliai  v.u:  rei^uiremenU  of  this 
country,  so  fur  aa  Ividv  ar.il  cheap  production  ato  coaccroud,  are 
difTervnt  to  thoec  ol'.'kiniM^'  iu  the  countries  mentioned. 

The  absence  uf  undcrtaKUi;^  of  the  kind  in  tho  United  Kingduio 
lias  not  been  on  account  c  f  any  dilHculty  or  iiiipo«*il>ilitir  ou  the 
enRineernig  eidc,  or  from  lack  of'auitable  conditions.  We  nan  Cnr 
large  water  pomn  it  it  IriMi  but  then  is  an  equally  good  mhuc*  of 
power  available,  and  coal  in  this  country  can  replace,  on  faroanibk 
terms,  the  watOT  povtr  afailable  rliiewhere  for  the  generation  of 
electrical  eneigf.  alowow,  even  in  those  parts  of  tho  country 
where  coal  is  more  expeiuive  limn  in  the  co:il  dinuict^  themselves 
iclnlivi'ly  cheap  electricity  may  be  nvnilabte  if  it  is  nvnvt^ileil  in 
sul1icii>nt  rptantitf  at  larf^e  power  stations,  and  the  supply  from  nkH 
^liii  .  II  l^-jtributed  over  a  suitaKe  arc  i.  C'jipiul  cbarKes,  maii  i^'c- 
ment,  rent,  ra'.c«,  and  taxes  u<uiiUy  form  n  l.ir;;er  pruporlion  of 
j'.iwer  staiion  cnati  than  fuel,  but  the  greaii-r  the  impartanee  we 
oaTe  tu  attach  to  the  fuel  item,  the  more  necentury  it  i«  lo  adoot  tba 
laoet  compfduuin  awthods  and  to  ooneentrale  and  ecoaenuae  tti 
use. 


especially  for  the  thick  spocioMaa.  Ttaia  makes  the  true  H 
less  than  that  given  in  (1).  Agtin,  tbm  is  u  oxpranion  Ibr 
tho  tno  oitaothro  field 

H'  =  H-NI  («) 

whpre  H  is  11'^  (If  fici'J  in  I'l  j.  N"  is  a  cons'.aii:  Jopuudiug  on  the 
dimensions  of  ■.ho  rcid,  and  I  is  ibe  niiignftic  intipngity,  but  in 
nsing  this  eitber  1 1 1  \vt  obtain  uuknoirn  qaantities  N  and  I, 
or  (2)  webiiiM  on  locft-  liyiiotb.esis  re gardingsnsceptibility,  ko. 

l)iu  anothur  courst'  stomtd  open,  both  ;-i[i)pler  and 
safer,  as  follows : — It  can  be  explained  by  reference  to  the 
mxt  owTiit  Big.  6.  LH  tbo  btvizoBtal  tixii  npiHnt  (be 


M  4>  «  (• 


<,4nt 


1 

1 

Vtii.  &~Ki<ikel  Curvaa 


diameter  of  iho  rod,  while  the  vertical  axis  shows  «.  Mark 
down  the  lino  rcprestinlinti  the  diameter  of  the  tliick  rod, 
values  of  ui  for  difTorcnt  itiognetlsing  cnrrtnts  at  1,  i,  1, 
5,6.  Then  mark  down  the  line  reiirdscntin  ,'  the  dinmeier 
of  the  medium  rod,  the  values  of  U  lot  iho  same  fjricn'.s 
at  1,  J,  ;t,  I,  ..,  0.  On  lilcewise  for  the  li  ni:  whiidi  corre- 
sponds to  tlje  tiiiu  rod.  Now  join  1 11,  •J22,  Ac,  as  'Lown,  hy 
smooth  curves  cutting  the  vertical  axis  as  seen  sit  ibi  vAaas 
li  2i  ^1  i,  6,  6,   Now  these  last-mentioned  points  represent 


0-10     *I9  I  075 


the  values  of  M  which  would  occur  if  the  rod  wero  of  infini- 
tesimal diameter,  and  of  the  same  l^gth  as  our  three  rods. 
This  supposes  that  the  slope  of  the  curve  continues  when  the 
curve  is  thus  produced.  Tnrn  to  tlio  curves  for  nickel  and 
ptit  in  *  curve  (dotted)  for  this  ideal  wire,  which  we  may  call 
tbo  «ffrw«A«r.  This  curve  raprennts  the  lower  limit  for  all 
possible  wires.  It  will  b«  mn  to  obqr  the  g«n«»l  Uw 
mentioned  previously. 

Now,  of  tho  kttopnut  wo  o»a  iimt  m  Om  MppoeitioB 
already  modo  thil  tbo  ospiCMton  (1)  nboTC  la  tno,  tad 
from  Ito  «am  no  otn  obtoin  a  timo  nlttton  «/H,  aeaoid- 


*  l>aper  rrad  befot*  the  iMtMatioa  of  Bleetrittl  Eacioeen,  FMs  81. 
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.  UndartW  Electric  Ligbtios  Acts,  and  the  eoodltiMB  heretofora 
•xllllilWi  tk«  aearcily  of  the  electricltr  »app1.v  ID  tUs  country  has 

Wn  doe  to  the  high  erst  tr  yiiT>1ii:ti(.ii.  Ky»n  in  thr  tnofe: 
devfloped  arraa  the  cont  h.n  Wn  Vm  liij^h  a»  a  ijeneral  rule  lo  ^iliiut 
of  ilfi  Kint;  frieiT  o-oed  by  th«  coiMjUioer  on  terma  more  advMi- 
iftgfous  t'auii  lliiwe  upon  which  he  can  employ  6te«m  Of  gM  Jw 
iadusliial  jiiir]iii.Hr.»,  or  {?a«  or  oil  fnr  domestic  aerrioe. 

St«ti»tii  have  -ho"  ij  u-  ilia:  the  avorv^L- cuet  of  production  and 
(tipply  to  ctimuuiurii  Iweomea  loner  as  (.he  output  of  the  power- 
BtAlion  incnaMK.  but  the  diftNBce  hclwevn  alation*  tnpplyillg 
1  luillion  unit*  and  4  miUimi  vaiU  p«r  •nitum  i»  Icm^  ud  not  in 
anmoiitiiiu  to  that  obUrinbig  iNlinm  nailer  ttation*  with  mach  Im» 
ditfuMM  or  ontpnt  Wltbatt  n  inenanng  ■*  diverritr  betor  "  thi* 
difforrnce  wonid  tand  to  dlMppear  aa  (tations  incMued  in  aize.  A 
good  "  diver»ity  factor"  can  ooly  be  aehiered  by  comhiDioR  with 
cltctric  lighting  the  supply  "f  en'rpy  for  w  tmny  im''  .i«  variou« 
other  purposea  a»  po«*iblf.  au  i,  i.ir  »-  l^'jhtiiif,'  f  lijiii<  riicj,  the 
•mpply  to  wiry  c\iki>*  of  ooiif-niiH  r.  A-;  lljc  iir.-u  mI  lujiply  is  extended, 
tlie  "'jr,.LT'i'y  factor"  texidn  U)  iiiiprnvi-  nwmi;  tilO  dUIimMaiB 
ihc  iiici-k'ncp  of  tha  demand  iu  liilWrcut  'liHUifts. 

I  i-'iiaW  nut  attempt  to  follow  the  mcrt  t  l  -  al  .-u-jiecU  of  the 
subject  juiit  now,  as  ihey  affonl  aoopo  for  mnuy  I'uptns  and  c^rtainlv 
for  more  diacuteioa  than  you  can  f|iM  Id  tharn  thia  cmBioK  ;  but  it 
may  b«  well  tu  auuiinariaa  the  poiiiia  iar  and  igiiBit  At  old  syaUia 
Md  the  nmr— ia^  tha  avpplrftiMiiaiiiall  loatlitatiaHa  nd  tba  aupply 


<tipplf 


in  fiu'j//  toi^il  'ir 


1.  CompMullrely  Urge  6»H  f<>r 
development. 

2.  High  loivl-taeiar  obtainable, 
&;i  -.hv  |  t«nt  b«ia(«KdtotlMfatB» 
advantaice. 

i.  Cast  of  fuel  u  'l  liiu  lUiig  can 
lia  laduced  to  :iiiniu]jiu,  aa  tba 
ucwer-Btati^  t''hn  tr'-  tuoated  where 
fuel  1  :h.  jji->r,  l.ifl  haiiJIing  moat 
•eouutnical,  and  water  ia  Mailable 


AwAnraiaia:-' 


4>  liow  rnmit^; 
uieul  eipenaea,  and  inalalaaaMa 
tier  uoit  M^d,  a«  the  noult  of  a  wy 
itrge  and  reguUr  outtxit. 

5.  The  low  coat  of  plant  per  kilo- 
watt inatalltd,  and  the  iiuTeeiKd 
eooDutuy  ia  nnniiiKirith  vary  la((a 

asta. 

6.  l/ow  nat^  rataa  and  taaaa; 
Ui«  diereNnea  Mttaan  torn  aad 
country. 

7.  KmnnaAml  pmUtM  farax- 
taniioBa  to  plaot  aad  buMiagi. 

8.  IjOW  oMta  and  Charon  f"^ 
declriol  energy  for  all  puriw  ■ 

pn««ili!e  in  (XHi<«quenc«  <>t  i»lio»e 

9.  Keuoval  of  the  puwgr-atatiuu, 
with  Ita  eUeuMn  te,  mtaide  the 
latidctttialdiMiItt. 

DuADVAFTAciES  from  point  of 
view  of  Loud  Authority. 

fiaix    till    -  l:  .    :  '  i  ir    ATM  ' 
«upiily  '^<^  taken  ut  uot. 

2,  .S<:tiiii:ieuul  prefcranaa  (Cr 
cmn(i<t  U'  ii,'l>.'pemleot  (jlaut  of 'fhair 
own. 


DmiUivairrAoai  :— 

1,  Smftl!  field  for  drvrlo|iment. 

2.  Relatively  low  load-fa.^U>i'. 

3  r-Mt  iif  fuo!,  ttamllinj;  it,  uml 
Wf.ilei-  -^ui-iply  i]iri.i::ii'l  on  iuiciii  v;-i*te 
luoal  oundlUonf,  favuuniyo  ur  un 


imding*  dcbiue,  nrifl  tlie  Prcjub-iil  of  the  Board  of  Trade  fjand  it 
iifccwfiry  to  rrinnli.itv  a  t^arlilifl  rc]r,rL  which  had  be,-n  i-ircalatcd 
a-s  to  hia  remarks  iprm  the  biU  fur  the  Warsop  pioject  in  the  pre vioua 
swuion.  Evervoiie  intcre»ted  in  the  weUuaol  tMindoatiy  alwsU 
read  and  think  over  that  debite.  True,  the  bitb  wa«  taad  »  MCOW 
time  and  corotBil»aa,taMrlM*»Cttriort«  light  ij  thrown  by  the  dtt' 
cunrion  upon  tba  fiflknltNa  «lfh  which  we  haye  to  contend  !  ¥a* 
hapa  tliera  ia  tiaaa  to  mnrttuff  t«ro  azamplea    Mr.  Ritchie  aaid, 

' ....  I  hflfw  tha  Hauia  win  give  it&  attention  to  the  very  Impor- 
tant conniilenitioiia  in  thia  case  hf-fr'ic  ttir.y  i-.  irjm^l-  nn  •ecnnd 
i«»ding  a  bill  tiiat  is  fraught  wctli  -i  nuuy  i.  wMljjh'.irai  !•-  n  tf^.^^.  » 
think,  that  the  cl-cttii-Al  eot«riiri»e  ui  this  ©muiry  ia  in  an  eioeedinjlj 


Kill 


inferior  with  regard  to  Uf;bt,  aad  oirtalnly  with 
if  power,  to  many  European  oouDtriea,  aan  It  b 

It  may  almost  bo  said 


4.  Wffik  ninaUig  coats,  manage 

thr  txiet^  per  uuil  mAd  UiiuK  ijcn^' 
rallji'  lugber  Lfae  aiiiaiier  llie  station. 

Si  HiKhreUtivecoatotBiaehiiMry 
per  kilowatt  ioatalhd  aad  lowtr 
economy  in 
6.  lieuta, 
tltfly  hiRher. 

7  ihi-  i-il«i  ™:uu  III  liuil-Uunn  i- 
frenuenUy  very  espeuaive,  owing 
to  4fitatw<HMa  aad  athar  diBMllies 
inaManld  la  town  cHm. 

8.  High  charges  for  alaaltloal 
eaerg}-  fnr  all  purpwiea  aa  laanlt »( 
thoe  disadratiUi^a. 

The  story  of  George  Stepheiuon  and  the  cow  un  the  line  has  come 
dmrn  to  ua  aa  Epical  of  the  pt^adiee  and  the  ignorance  with  which* 
lailwaya  liad  to  comtead  in  thair  early  days  ;  and  ao,  too,  when  the 
early  hiatorv  of  the  electrical  industry  conea  to  be  written,  the  part 
played  by  the  local  aulh  iritiM  in  their  atmlMms  opposition  to  the 
power  bills  will  Iw  a  reenrd  of  reprfatli  to  them.  For  t>ii'  pcrpusM 
of  tliis  opp«jMli"n  there  waa  a  c;:n(tTi-Ti  •■  of  liic:i'.  iiiilnu  itii-<  in 
Matichcs'.pr  in  .)«?^nary,  and  a  meeting  of  lln--  A'j'<ii.-i,itiori  of  Mu:ii 
ciluil  rrrtv.rati-.'ii-i  in  May.  The  object  of  tlif  tirTt  iT.>-fctiiii;  w.i^  to 
urevent  lite  mcond  rpadiiig,  and  that  uf  the  Mwiid  Iti  inHueiice  the 
dacisinn  of  the  Parliamcalary  committee. 

Th«  metboda  adopted  by  tliese  who  eDdearoured  to  wieek  the 
Villa  «an  atraaaly  ctmdemiiod  la  the  aoana  of  tha  aacond 


•  In  1801  we  had  m.  i-ailways  id  Hm  MBSe  we  now  use  the  Uirin.  To.<Uy 
tlie  milwaya  iif  the  I'niled  Kiugdooi  aatnid  to  alxnil  22,000  milm  of  liue, 
eoiuilructwl  at  a  coat  <j(  about  1,300  uiillions  .  f  ^  i-iimli  Thp  aiiriunl  yrnur 
receiptji  now  excectl  lOOusilliuii-  ;uiil  "f  ti'  ri]<-ii.litur<',  whii  t.  luu'iunir 
to  over  iiO  miUioua,  fully  uue-half  is  dUlriboted  in  wagr«  to  over  iiuK  a 

aiiUiaB  ataptaitlt; 


regard  to  the  oouvi^jAucci  ul 
Krtatb  inferior  to  North  America  and  Canada. 

thattliara  era  villages  in  North  Acuerica  which  are  ia  poasestion  of  advan- 
tages in  connection  wi-Ii  '■>.  tri  ilty  wliicli  f  'tnt  of  o-jr  Vxni'vt  towns  dunol 
It  cannot  be  •luuol.  il  ltt>".  llit-i-o  n  proul  linin.iu'l  fijrr  sotnetbing 
to  bo  done.    At  present  cloclric  I'ght  matters  are  governed  lareely  by  tha 

legislation  of  1808,  aad  it  kaa  haM  aid  that  tMaJMl  Jj  larg*^  m  oppo- 
»ltion  to  many  of  tha  aoaelaMols  to  tlie  Aalof  im  If  no  other  eharge 
or  argument  oo«ld  be  brtught  agnimt  thia  pirojxwal,  the  Brpum>n>f/<  "f  the 
pponenis  to  Uii»  bill  would  imloed  be  weak.  It  mu  'i  !•»■  reiuen;  i^ri^l  Uial 
ii  w&«  thu  Ai-t  of  1882  which  more  than  ^nytliiog  >:Ue  l*a  iiaUjoti  iOd 
t>nini><TC.l  itii-  (Wvelupraent  nf  cle<:lrical  aupply,  "od  in  ao  far  as  this  bill 
.kpari*  ((Mui  that  act,  I  think  iu  departure  is  amply  justified  by  the 
condition  of  thinga  at  (treaaat  aairti«tla  Mm  ahctiietl  warU." 

Mere  we  have  a  member  of  an  of  tfaa  alMO^  Qofenuuents  of 
modem  tinea,  tb«  Uinistar  aatrulod  with  leKislation  alfectine  tlia 
tradea  of  tlw  oonntiy.  who  haa  icoliaad  the  extent  and  caiuc  of  oar 
backward  otudition  in  relation  to  a  great  irul  .nry,  and  inj;pDU0«udr 
confetaiog  that  during  five  long  years  of  tlUn'  one  of  tbt-  ir.ma  can  MR 
of  the  tnmUa  haa  ntmained  ftTcctiro  upon  the  Sututu  Iiinik. 

Sir  Williaa  Hatcourt  said, 

-  .  .  I  do  not  ttltr-Keth*?  share  my  boii.  Inend'st  objections  to 
grvni,  niileri'nwn  \jeiii>;  rA-rirsi  on  tliioutch  private  aourcss.  Ttiaama_a 
.|ue«iji>a  which  o3cup»mi  &0  oi  60  years  ago  the  attention  of  tlda 
country,  MVl  tbak  ma  at  the  lime  of  the  oommeooenenl  of  the  great  nsu- 
way  iniesait.  Tbat  question  was  decided  by  the  wisdom  of  the  great 
statesman  Sir  Robert  Heel.  We  know  that  Sir  Ito'is-t  Feel  wa.  much 
attacked  at  that  lime  for  throwing  the  railoiiy  mteTi'iir*  .f  liwii  coiniry 
int."  privaU  luimU,  and  not  adopting  the  system  so  \ygeif  Icilomad  ™  .'■'j^ 

Cniitinent.  I  U.jk  forward  to  tnsi  <|HMtfan  at  alaatiially  and  anatna 
supply  as  the  great  <|uestion  o<  tba  fiitvi«,aBd  it  ia  from  that  paint  of  vw» 
that  I  wii.h  to  refer  to  the  aobjaab  If  tMs  company  is  prepared  upon 
proper  conditions  to  suj>ply  rfadrieitf  la  any  part  of  the  couiitry,  1  un 
B,M  nfpnwMf  l.i  that.  Xi.>  roan  can  any  to-day  wbnt  part  eleeiricity  may 
Q.  I  play  ill  tt.p  ;n;lu!iliy  of  tlip  cmiutiy.  uud  lliat  i*  a  point  which _tbe 
Uou«e  of  ^^omnipnt  nliould  keep  io  vusw.  ilut,  whuit  are  tha  conditions 
which  ought  ta  ha  ianpoaodt  What  waa  the  policy  which  vras  pursued 
with  regard  ttv  the  nUMy  eompnoies  !  ParliaoMat  did  not  leave  it  alto- 
gether to  particular  pivuioter"  nf  tiills  ;  Parliamenl  ti  l  not  Ifave  it  t-i  the 
diacretiou  of  individual  coiunuttrcJv  They  placed  llie  wtioti-  o(  Umt  |jr.iat 
fiittpi  ri*r,  upon  which  moi<e  tlum  a  tbouaand  uilliom  of  private  money 
«nded,  greatly  to  the  benefit  of  the  eaoatlT— a  snm  ians*' 
ili»u  a.e  national  debt,  and  now  paying  intanet  at  least  of  4  per  cent, 
and  one  of  the  gn-ateat  investment*  for  the  Aving«  of  the  country— «n<tt-T- 
general  IcgislatKm.  f  think  that  a  model  which  we  ought  to  follow  in  tt>i« 
iiif imicf.  llu-  wHat  wan  t!-,e  method  whi.'h  Putliamenl  in  those  daya 
iirl..pt*l  in  itfului>;  wiili  tliv  railways!  Ttiey  .ii.t  ijot  allow  particular 
pruuioters  to  take  tlieir  chance  in  uidividual  committees. 

the  whda  af  tha'  — "  '   

legialation.  ..." 

This  sutement  of  Sir  William  Hareourt  boch  to  juatlfy  the  charge 
that  the  Legielaiore  has  nejjlccted  an  industry  the  imporUnce  of 
which  he  doacribea  in  suitable  terms,  and  it  also  lead*  ua  to  the 
economic  aspect  of  the  tiuestioQ.  Comparisons  have  been  drawn 
between  the  benelits  fir?*.  lU-rived  Viy  cvci-'-  i  la^s  r^f  ntir  roramnnity 
from  the  applications  of  Avuin  ]k.»\t  ami  of  ntilw.iy.",  and  :liot* 
whifb  hi»vi>  accrued  to  ovln'i-  n.ilioui*  in  lar^tr  mc)i.»i4r«  than  Lu  <>ur- 
tioni  the  uses  of  .-It-c-.trual  entr^y.  T\m  VuiXed  KingdMB 
itselt  hm  uot  yet  lost  an>  uiaterial  part  uf  its  natural  advantagea  for 
the  manufacttire  of  eiigineeriiw  laatatial,  or  of  acups  for  their 
employment.  In  what  way  haa  daatmcliva  legiiilatton  acted  so  aa  to 
place  ua  in  tha  poaitioil  of  infiariority  we  are  reproached  with  to  day  < 
It  htji,  among  other  IhinM,  tended  to  destroy  cumubitivc  '°»«»* 
ment  tffect,  Stvings  out  ofthe  pro6U  of  a  business  tend  t<»  s;o  btck 
a»«u  additional  investment, into  that  bii-tinciis  or  B«iniedt'| -.r  .ioi  ut  of 
;illit:d  witli  it.  P.irl  .if  tin-  prof:'.-,  d.-rivo  I  ffniis  Ii^ll^^.|y  -.■dUt- 
]ii i*e  uh-ioubti-'.ilv  WL-iit  ill  .lUiiiQ,  iUi'i  ,iU nil' ti u n^w  c.iii'.iiil  to  it, 
jir.-.idia  iiiL'.iUf  tor  lllui^ii;l^;  nfw  htica  lUid  lor  e«iiiippmg  rollintj 
milli.  foiinilr.».p,  i.nf;iiii:  work.s  and  other  unJerUkini;*  wliichhaws 
provsilL-d  euiulovnieul  f^r  liiousaud*  of  OUT  fellow -couutrymeo.  IW 

r  .■  1  .      1  .  I.  t.MM.lM^  wnkpa  l/>  StiOIU- 

reaonroea 
haa  not'onlv  deprived 
diioet  lieo«ifttis  <i(  t<l.;ctrira1 


Tbey  plaoad 


mtluencv  bA»  done  ao  much  diuiog  th«  past  handnd  ycara  V> 
» comneice,  and  to  daralop  the  r« 


late  entcrpriae,  tu  encourage 
of  aiv  eoimttjr.  laimtaiWktiiBaknalatloa 
the  great  maia  of  tha  paople  of  tha  diioel 

■      PtriUmtoUtr^  D<i»u».  No.  2.  Vgi.  lAlUX.  (p.  tjSW  and  (alWia- 
ing  ',  publiabsd  by  Wyman  *  .Sous  (Ltd.),  Katlernavab   MM  la.  Sd. 
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acienec,  but  it  faao  mmie  itmcii  of  wiiat  little  has  l*«-n  done 
ifiiii^tiiiKiii^iwlile  to  the  inve*lor  from  local  KOT(.'rtiiUL'nt  Iihuik  fur 
dninage,  refute  tltatructors,  Blaughter-houws,  and  utknr  parpo«e« 
BMM  MewMny  in  thMM«lv«%  btt  Mmavbtt  ia  tk*  batk-jwd  oi 
dfiliMtioii. 

It  aNjr  Iw  irplird  ihtt  Sunderland,  for  in.^tADcc,  1ms  jtut  dcclarad 
»  plofit  <mt  of  UB  inaDici^l  traiowkr*,  but  wbat  xintota^  baa  this 
been  to  anyone  t  The  tarei  have  ocen  «ubatantiallj  the  aame  as 
would  have  been  charged  hj  private  enterjiriae,  or  tbe  amount 
woTiM  Dfit  hBvi;  Wn  eamt-d.  The  local  ratee,  we  may  be  sur«.  will 
t(A  ii<jwn,  lui'l  if  iln;y  urt  n  tril'.u  Irtwerthan  they  otherwise  viduliS 
hAve  M«]>,  tiiums  Ui  benefit  iw.>»l  wiil  be  tbe  railway  company  aud 
ether  large  ratepayera  who  have  contributed  leant  to  tbe  tramway 
Rvenne.  The  banks,  insurance  i-oinpaaiet,  and  *uch  intUtuiiona 
vUeh  ptofUtt  much  of  the  local  gofMnicat  Umb  cnttai  will  itet 
thdr  Stparontt.,  and  part  of  it  may  b«r»-iaT(itwlmcoIailrIew  loons 
•iMWhaM,  Imt  of  Aat  great  eDcoaiaKiog  influence  towards  the 
frowth  of  hMltllJ  indnat^  which  I  have  imperfectly  dvecribed  a» 
tb«  cnaulativ*  iat-Mtaient  effect  there  will  be  little  or  nothing. 

And  the  money  for  tbe  purpose  baa  been  de(l«i:ted  elaewherei. 
The  »nM«rt  i«  s  rmiiiiTu  .lU-it  um-.  mn)  it  ttmy  not  hi'  in  j>laf«  to 
follow  It  btrf,  i'Ut  it  ;»  si^juiticanl  (•wl  llmt  r.'i-/iKiiiv-  of  fijn?ija;n 
loans  the  yesily  ;ni-rease  ai  M|nt<il  from  tlim  coiiniry  mvealed 
abronil  an"ra^;f=  ii:  present  about  £'.V),il<  ' i,  One  tt-isdency  of 
this  has  beeu  to  net  more  people  to  woric  abroiui  m&teiiki  of  at  home, 
and  to  increase  the  competition  agaiaat  home  induetriea. 

In  the  interc«(«  of  which  class  of  tbe  eommuniir  the  euocttnrnts  1 
ban  referred  to  were  j»Mtd  and  have  been  adimiiitittited  by  the 
nrioUR  anthorities,  it  is  difficQlt  to  say.  They  bftV*  not  benefited 
the  general  public — the  complaint  maoe  on  their  behalf  Li  that  they 
■re  debarrca  from  the  advintages  of  electricity  ;  and  least  of  all  have 
diey  benefite«l  the  woikiuR  man,  who  find*  that  uhile  the  electric 
light  and  comprehenBive  electric  tramways  art'  n  ut  t<  >r  him,  hundrvO:^ 
of  thousands  of  pounds'  wt?rth  of  foreign-iujuli-  pl.mt  iiml  ftrcct»ories 
•re  landed  on  oar  shores. 

The  working  danes  have  nullenxi  m  anolber  and,  )>etiiap»,  a  more 
aakmmj  from  the  diviaion  of  the  countt;  under  innnmenible  local 
•ntlioiritie*  endowed  with  powers  such  as  I  have  described.  The 
more  orlessarfaitnivbainMwiesof  these  anchonties,  derived  in  some 
cases  from  the  middU  •gasi  are  not  and  cannot  Ix'  adapted  to  one 
and  all  tbe  various  moans  by  which  scienoa  tnd  aatcrpriAC  can  be 
brouKht  to  tbe  aid  of  the  general  ooaununity,  aod  it  can  be  shown 
that  in  pmctirf  tlip  liyRli^tn  t<Mni<  tfi  iii;Krftv«t*  uome  of  t he  gri*? vous 
•octal  ami  luiluntnul  proliliTii*  of  oiir  own  riim-.s. 

Tht-^e  authoritita  immlier  riiiiiiii>;  tlifiii  mi-n  nf  .■Tent  al.-ility  lUld 
benevoitnce,  but  thur  collective  aL'tion  ;-  fr('i[ ..etitjv  ciiiitii  'llci  by 
traders,  property  owners,  loid  uihem  who  act  upon  the  view  tlut  the 
bHI  inlaMMi  of  tbair  several  diatakli  Ua  ia  tho  diractioa  of  iBei«a«e 
driMMblo  ytim  ud  of  populatkm.  Add  to  tbii  t  liqn  official 
diM  alive  to  the  advantage  of  iacfWiillg  tht  impoitOBce  of  it<  own 
mironment,  and  there  need  be  little  wondor  that  taob  diltrict  9ho«-a 
a  tendency  to  "  cuddle  up  "  all  it  can  attract,  and  that  there  should 
be  Slave  reason  fur  our  being  urged  "  to  get  rid  of  that  which  is 
reaUy  a  waudul  to  our  civiliF.itioD  th.^  ninering  whifih  mainr  of  the 
working  clashes  have  to  uri'ler^o  in  oriler  to  obtain  «MK  tM  moel 
moderate,  the  most  pitiable  atxuuuiiodakliua." 

There  may  be  many  tibres  to  the  scandal  of  the  hoasing  of  the 
poor,  but  the  eoaditioDS  most  favourable  u>  its  giowth  ara  to  be 
tnad  kt  aw  minn  «f  IomI  gnmrnmut  and  in  MlaiiBiittation. 
Thafotare  of  «aate«ti$ea1  profMoo  ia  to  intermmn  wftli  aocial 
questions  that  we  cannot  escape  their  consideration.  Mr.  Balfour 
has  said, "  1  believe  that  electrical  traction  ia  going  to  play  a  far 
larger  part  in  the  solution  of  this  difGcultv  " — tbe  housing  of  tbe 
working  classes— -'than  any  of  tbe  strange  schemes  I  have  analyse^I 
Mr.  Loufrl!  "nisi  that,  "ft  hiui  K-eri  ,ij;rn-<Tliy  svi-n'h'-.ily  that  thu  chief 
mean."  mi  unprnv.ci;.;  hoii:«i!ii;  ai:ciimi:^iKiiiti<i:i  v-  to  ^proi-l  mil  city 
and  detUiiy  uj!igt»Uuu,  mui  il  i»  •it^itwl  ilioX  ut«i«  u  no  wuv  of  ih/iti^ 
this  effecually  except  by  providing  better  facilities  fur  Tr.itli-  ' 

No  one  can  question  the  advantages  of  improved  tralbc  fjuilitie*, 
but  if  the  direction  morning  and  evening  is  to  and  from  a  congested 
bade  centre  the  problem  is  only  half  solved.  It  is  tn  electric  power 
diathbatilait  am  a  aililcieotly  compKhcaiive  scale  to  adapt  the  country 
dhtefcta  to  HMHiutaenirinK  purpoaM^  ia  company  with  iniei^arban 
eoBDeiiioii  utaoa  of  MMttio  tneCioB,  lliat  wa  unit  look  tot  the 
mataat  agtnej  ia  amaHonliBg  tba  ooaditiOBa  of  the  inAlag  elaeee 
m  all  their  snrroundingx. 

It  can  scarcely  be  ask f  I  wh:u  hn^  all  tni^  to  In  with  the  Instituti mm 
of  Electrical  Engineers,  it»r  we  have  seen  that  tlit>  p.immunity  i»  rou 
•ciou*  of  the  backwardness  of  our  worlt,  an  i  f.iced  (  y  4.  ci.il  phino 
niciia  such  as  those  to  which  I  have  referred,  we  arc  called  upon  to 
uerfnria  our  part  in  couutcracling  them.  Electrical  science  is  ripe 
tot  the  oeeuim,  and  it  tlicrefote  ajipeaia  to  be  our  duty  and  to  our 
Utemt  to  convince  tbe  I^iegislatliro  B8  to  tba  means  it  should  take  to 
ewMa  ua  to  cari^  on  the  aerviccM  asaigned  to  oe. 

Aaaometeeluiical  obie>  tioii  might  possibly  be  r»i«»l  t  '  any  action 
tM  nsigr  take  in  this  hrictiou,  we  abati  find,  uu  uuii^ultiug  the 
MettotaBduB  aad  Articka  of  AaMtdatioa,  whieli  describe  (be  acope 


Jind  j^neisl  orj»aiii!ialinn  of  the  Institutior.,  that  (among  allied 
filtj^t  till  It  wa^  estjvljli-iheil 

"  To  fromatt  tke  ornml  vlrantrmtnt  of  Ettririnl  and  Ttttorapkill 

Mm*  aad  «•  <«MaliMMb  .  .  ."  («at »  ^  and  "  ft  ib  e«  eaeb 
altelaMW  XinMaea  at«  weidmlaf  er  sewlarMe  tiMe  eWaiwaiwif  tta 
alawajgwia."  (M.SA) 
AMielaSSwji  tktt 

"  /i  (Ao//  U  tht  di^p  rflit  Owacg  adsplafl  dt  wmamfar  MeeiinMo 
mtnt  of  the  Inttitutkm;  <•  jmsMf  Jbr  jnn^psffy  esadiaifc'iy  «)%MkiaMt£i 

and  tbe  piaeediag  Article  4a  pravidee  that 

"  .  .  .  .  Thf  f1>«w3  maji  appoint  Cnmnitttt*  rhnwn  from  Iht'ir 
(Mm  body,  and  OfminitUr*  for  tp^iai  jmrjvt»t$  ronnUtiwf  />/  Mm^ttrw 
of  Council  ftwi  Mna*>frt,  AsfnntUf  Mfm^imi,  jtffyyi^ttr'f  nf  fAr  t  \*fi- 
tvtitm  nndolhcrt,  with  jiwA pomrtai  Iht  i  Vi-n.,  /'  M,;y  ^  i->jr  »i,', , 

Thus  the  terms  of  our  constitution  not  only  autbonw  action  beiog 
taken,  but  they  also  appear  to  intimate  the  cours*  to  be  followed  in 
dealing  with  any  obstacles  with  which  we  may  have  to  couteml,  aad 
Itmathaitthadiiattasion  will  give  the  OawtaU  a«  tndieatiaa  a*  to 
the  darinUH^  of  aupointing  a  speetil  omaitMih  aa  pvorided  bf 
Article  49y  to  eaaMar  vhat  «tpe  ahoold  ba  take*  toienmilia 
reatrietione  vfKm  n,  mmt  of  flw  cfleeta  of  wUidi  I  haeaandeafoiand 
todaasriba. 


Th'-  lM!i:sl  I  jI:nt  ,1'i.  f.  t'oTTv  i  iwts  letter  fnmi  Mr.  \>irv  Knii.  He- 
had  nuKi  liisi  l'a|>er  »iiti  iDtcrvKLaod  itseemad  that  so  far  as  the  mere 
elecuiv-Kl  •upply  w««  coDosrofd.  nefiwiM  iiad  MW  ia  yiiBei|ile  dedJsd 
that  an;  company  nSsfin);  eocaoaiical  adveattfiia  plionld  lie  givea  aa 

upportuolty  <4  supplying,  with  due  rrftnnl  fur  nii|H)»ilinn  intrrr-iitti.  If  the 
OHiipsDies  could  nupplj  cheaply  they  luwl  now  •  wide  field  open  tn  them  ^ 
tlo  y  could  practicKlly  force  local  authoritie*  wh<»e  orHcrs  were  hupu  up  to 
t  iltc  ur7>  at  on  oficriot!  it  at  a  cheap  price  and  witlinut  cn|'iMl  eipendi- 
Uiit-  llie  real  reason  why  many  people,  not  prejudiced  in  favour  of 
sucialintic  esfierimeut.  had  supported  the  muoicipatisation  nf  electrical 
uodertakin^ti  wsa  that  so  many  coinpaiiiea  had  char|>ed  hich  prices  for 
fiirr*nt.    Tfii-  h.iil  '■<-*'^.i  it  i-ti  i)l  ■■i^dio,-.!  i--i!:ct  rvnt  ft  mi  "fic  jr  iit  of  view 

u(  til'.'  J>:u'tii  uUll  '^ilUImlJlLM  ttj(_M:i-'j'.'.  r^,  a^,  * \'''-J  t  ill  -ii-tli'  t*  Ix-  'JiId 

wouUi  have  tbe  beet  li^bt  at  any  price,  the  <Mtt  of  tupj-ly  at  a  high  price 
wan  much  Kieater  tlian  at  a  kw  prioeu  The  alidhia-eaala  tjMm  e(  1  tmrifag: 
waa  a  Kreat  dru»hack,  hot  Udis  was  not  going  to  be  apfplMI  ia  the  ease  m 

any  of  tbe  great  power  aobeiupif,  ami  il  wua  lu  be  hopet  that  ihh  would 
have  the  uatural  cuuiitiercial  elTrci  u|<on  the  undertaliiogi.  Ho  di<l  not 
lielteve  that  the  putf'o-  wait  c1ii<|icjae^t  to  look  uufavourahty  even  \i]fyn 
:ii< i:iopi>liett  if  thry  ]:n'\  M]:|Mjrtutiitie9  of  uiakii:;;  curni'^rioioti^  with  ottier 
dutriclii  which  b»l  jtiii^uiLie  focililic-i.  After  all,  it  was  tlie  public  which, 
in  the  lunK  run,  coOtn>lled  tbe  local  autfioritier. 

Mr.lt  PKKOV  i«t:i.liON  •aulttiatno  much  of  tli^tiaieif  theTn^titutionnaa 
taken  up  in  the  di».ru^  - 1'  ri  [  .f  oiV.^frt*  'i(  %  purcH  ftcten'ifi-'  chAr*rt«rr  that  it 

WIU  •eldnm  that  a  r.if*r  of  :iiiH  konl.  u  luiS  lo  vlt  will:  r-l*t  t  riiwl  fo^-nrtrnijj 

qumtijHiJt  frmii  tlkeir  politial  anil  indu!«triiil  a^pri-t^  wait  read.  Tde  I'aper 
dMl(  srilh  friiM<|iias  rather  tlian  details,  and  it  weet  down  to  the  voy 

foiimlatEons  rif  the  imiiea  upon  which  the  faaekwardocM  ol  the  eleetrical 
eogineeriiig  inilunlry  in  thi«  country  tlrpentfct^,  and  upvin  1  Iteae  i»iiU4>n  a 
great  majority  of  the  rocinhgni  of  the  Inatitutiim  had  to  <le{>m>il  for  their 
hvi^U^,  -pi^.  It;  ^  is  :'|''Infor(,  *h**r*»fore  this  I'ajier  wiw  one  of  Kreat  import- 
anr.>,  aii'l  it>»  .-lin'f  lotf^rrM  ffl!  iin-,:rr  ■.  tvo  httadingil  :  Kirwt  of  all,  thc*yi  was 
the  intriomc  inCermt  attachpti  to  thi^  larR'<  power  scbemes,  awl  then  there 
wae  the  oattter  viewed  froB  llie  enlleeliviat,  or  politieal  eteodpenik  Me^' 
liepradsd  upon  t]di  root  «|oeBtiaa— ^ ,  wMcji  ia  more  ia  tbe  pubtie 
int<»rf!«t)».  a  fww  large  stations  diptritmtiog  over  large  area*  or  a  larger 
niinticr  ..f  xmnll  a;atioM  di»t;  il'Utnx  otit  amallrr  anaa  I  Ic  thi^ino- 
Doctioii  pivblem^  of  geoeration  aod  dixribution  wouli  oaturally  ariae, 
but  he  would  only  aay  in  gioeral  termt  that  tbe  ainrit  ni  tlie  time- 
which  made  for  eoosolidation  of  induitrisa  and  tradM  in  all  directions 
pointed  by  analngjr  to  tlia  ioi  -  ^  "rits  of  tbeae  krige  jrawer  adieme« 
over  the  small  stattan  |o'  n  town  to  town.     It  eeemeil  to 

bim  that  it  wax  a  reproach  u)'  ii  ih»  Inatitutinii  tlut  the  profaiiloti 
■hould  M  pnlavering  and  ilehalioj  ici  th'^  v-i .  |ii«tiou  "f  tivliether 
theiN!  aabaoaaa  were  or  were  not  itootible,  while  countrin  whieli  wers  far 
bddad  iM  fa  poiai  ol  iadiMtilal  ptqpMt  IwU  a  century  ago  baiabaadf 
ooleed  aad  wen  sttll  eelvlBR  thttw  prnblsaie  day  by  <lay  by  nueli  ttatimn' 
a*  Niagara  and  Mfi=»eim  in  ttifrica,  Kheinfelilen  in  'i^rojany,  Clicvres  in 
Switcerfaiid,  and  fiui  io  it  Wby  waa  it  that  we  are  at  proent  io 

this  tiate  !  He  thought  the  answer  vm.  ua  Mr.  Madgea  had  pcdnltd  out, 
becaune  the  electrical  iuduotry  in  (lii«  country  had  aot  bean  dewrtDiaeil 
u|ion  its  iiilric  inerit«  by  pi»litical  conaideratiuD*. 

It  waa  a  laliforiuDe  for  the  induxtry  thai  its  birth  ai>d  growth  had,  tip 
to  the  present,  been  cuiucideut  with  the  birth  and  growth  ol  i  he  niunicipiil 
i'irt.  Hence  it  bad  couep  !<1  i:;  that  the  in^laatry  hivl  b«c<Mne  -i  plsyilniig 
•(  I'oliticiann  ami  of  li:  -.p  »'l;o  »vere  ambitious  tt- muDii-')(Mli»e  all  pubhc 
nupply  ill  tbe  interskta  u(  iliv  democracy.  Tliere  WiU  Du  doubt  about  it,  ia 
Ilia  ojiinion,  that  that  wBl  tbe  real  ei|riaaa(iaB  a(  the  foul  that  in  tMa' 
country  ne  nere  tjuite  wlthMIt  tiksee  lotKO  dislrtbutlng  acbemaa,  wUb 
abriwl  they  wens  dtiy  rir  tn  eitatcnce.  lyKik  at  the  thing  for  one  inornent. 
Tl»e  aamr  dilKculi  y  li  ri'  1  iir-.vttn  at  every  ittnice  tiw  iiiduNtry.  In  thr  cam*  of 
lighting  they  knew  wiliat  had  happtmc*!.  They  knew  how  the  elari  t  ic  light- 
ing a^tii  retardntl  it«  growth.  In  the  raw  nf  traniwaya  they  knew  the  ^tury. 
The  Tramways  Act  of  1870  waa  only, after  grcU  ditfKnjIty,  anomded  by  ibe 
Light  ItaiJwaya  AsW  which  bad  really  given  elwtric  tramwuTu  a  )>  Mxi)><iity  of 
eiiatence,  and  now  ttraae  electric  power  schemes  seemed  tn  have  U'eu  thc- 
iaem  aad  battle  ^wnd  to  eonlsadias  partiee  ot  mairicipalisatioa  aad  of 
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iad?«sM«l  the  pltdnfafthM li  the  fcMii  sf  privMe 
wMrprto.  It  WM  qjuiw  troa  that  (b*  iaaUhiUTO  hat  mda  »  tBr*y  mug- 
nitiou  at  lut  of  th«ir  arran  of  tadKmant  ia  the  paal  \ij  tha  paaiiBg  irf  thM 
bikk,  noil  thiiii  had  raeugubed  Uiat  ptihUc  faiMnaU  did  poiM  to  thaM 
jmhiatrieR  ia  tlieir  car*T  Mirm  b»int»  pkMiH  te  the  btfcsf^u  <rf  firitafe  filter 
14 tw.  Vfe  uf  the  npiuirn  tt>uL  Chia  hr]p  h*(l  come  alfd<)Pt  Umj  Ifttfi- 
lamatiMis  »itu  altar  all  »<ip|>iiixi  iba  uaam  □(  war  by  wiucb  tadt  ncliraae* 
twe  temiwid  nmailila,  luul  got  ta  loak  whtaw  <m  alectTiaal  antarprita. 
nrlhuant  had  haiuUatl  elaetriail  taiitawliMW  about  la  aach  a  way  far 
impaitiK  "o  intnf  m;ul*tioD<  B|ian  ttimr  RHiemra  >ni!  pundarlnt;  >^  mam 
to  the  k'lrjl  uulikiji iti«ii  that  it  wa*  rr.ry  xmAll  wnnrltr  that  tijt-  iQ\^to(ir 
oeald  iMir  aitli  the  greataat  difficult;  b«  got  to  baliava  that  thara  *m  eotu- 
marvial  adaaMaga  far  him  bjr  goiog  into  atccirioAl  eoteriwiaa,  ftur  uraat 
coaiiatiWm  faai  all  Ih*  adnntagaa,  matarial,  fioaacial,  and  tcahniead,  that 
we  poaava.  and  tbarafare  tha  tlMoi7  of  laanDg  Uiiogi  to  nadcUe  than- 
aeivaa  thnuKh  mach  rattiar  tbao  tahiog  Unm  Bp  ooaoortad  ood  aiao- 
<aat*d  action  voa  m^e  winch  <'nnt*^U'ie'i  T7iu»t  hti  ftii:anitw>j1  arHh 
nhamcf-  to  Out  ui<lu»lrj-.  Wl-.nl  wm  the  earn  f<ir  tlin  »tit*  ..f 
tibing*  t  %  bat  cuuld  thia  InatiCutioa  do  tn  roAorc  tha  diaakiiHt; 
tram  tahWi  the  Wattqr  was  «"""'-t  I  He  ttviogbt  asaaar 
1^  in  the  iMfiirMlfaa  ttmotn  «at  by  Mr.  llaigaa.  Ha  knew  that 
aa  an  irni iiutiiiii  Itinr  wrr  nn  •licir  guard — »0't  ricTitly  m  tttHr  prwd — 
in  Uikinfc  I  A  :  wlu.'ti  Qiigbc  "ipi^vir  t*i  jiifjurlici!  nn^  ciiw  ita 
uiatiji>Of<i  at  the  ei^im  ot  toy  other  clan  ;  hut  wb«r«  I  be  itiCareata  ot  tha 
alectrical  eii^neenag  proraaaioo  as  a  whole  were  at  ataka,  iu  iba  faoo  of 
indaatriat  with  wbica  tha  loatilulioo  waa  not  cooaarmd,  ha  ooaianded 
tkak  it  1WI  «|iM  ta  the  laatitation  to  taha  a  mofa  actira  inlnvat  in  the 
aapport  eiF  taaaa  who  ware  trying  to  bettar  the  cmiditioaa  uii'tar  which 
ehctrical  miriooer*  bad  to  unri.  Kml  h*  I*Iieved  tbat  thia  onuM  )*  iion« 
Til*'/  -i<.  Vnnv  that  Uifie  wore  ^uchiloqb  k^-fore  the  Board  of  Tra-ie  whu.^}t 
wan  nMoacsng  the  danirfipinaat  o<  the  tramway  mdaetqr,  power  diatri- 

and  ha  hapad  that  the  rwapdoo  giaeo  to  tha  Phpar  andTbe  dlaraaaioa 

4ipuo  it  »*<i«li)  atrrnRthfn  tha  hanilF  "f  the  CooDuil  in  fwling  that  tha 
buiy  of  t:i-f  ijioiuImt*  wu^  Ijchiud  it  iu  IviKltng  weight  a»<l  huth</rity  to  tbe 
4Mp|M>rt  ot  any  renedial  maaaaraa  whaoh  vnmld  ratuore  tha  diMkbOitiaa 
awwhr  whuih  tbeiadiiatry  waa  auSeriof, 

Vr.  J.  8.  HA  WORTH  ounflned  faiaitelf  to  two  qjeauona  in  rlaw  of  tbe 
4ROrmoua  number  of  tide  mmm  htttroducad  by  tii«  Pa[«r.  The  firat  «raa, 
'"Are  we  behind  the  poaftJoB  which  we  ongbt  to  h»i-i>  aohieved  T"  and 
avooodly.  "  W!Mit  atr  rhe  uauaea  whi.  h  have  bmu^-ht  Uint  la^'KioK  ■■'t<> 
^liatenO'  l        ll)    i-.iv«.tijigii  hk«  theirv,    ^vhioh   urrv  u-itivlly  cociliiteii  to 

adaBtUk  quaaiiuua,  there  mutt  be  a  Ki-ut  umut  ^tiLletaen  piaaeiit  who, 
M  H  waro,  itever  got  thah'  aoaaa  awa?  from  iWr  HalBOlll>*ai  They 

bw*  they  wore  buif,  and  that  avary  body  anxnul  them  ma  bu^,  and 

therefore  tlkay  thought  tli«  iodattry  »ai  ui  lli>uri«hin|;  a>  It  ought  to  be. 
la  oumpai'ing  elactrio  light  u>u!>'i  cakii'4';ii  with  ihi-  uuuifjauiaa,  both  of 
whom  took  I  heir  cuatuaiera  from  the  •aiiie  people,  Unt  potition  was  thia  : 
The  txital  reireoue  for  all  tike  eU-etrie  light  coaapaniea,  iDcloding  power  aa 
well  in  tbe  ruiud  Kiogdutu  and  IraUtwl  ammuititl  to  £1,606,000  |ier 
WDuin.  Theaa  tiguiaa  ware  far  th«  9«ar  16M,  «hieh  tiara  the  ooly  unea 
4ivaiUble.  Rut  it  waaU  probably  aaUmiab  tham  ta  bear  (hat  the  iwreaac 
in  tha  m-^mr  ef  the  gtM  oonipaniaa  for  tha  two  yeara  from  IftfXi-fl 
<l(aariail  (iiR  "um  roi*]  .if  u//  i  hr  i^Trnu*-  fmni  elactric  light,  iy..  the 
zavtooa  of  the  gaa  «oca|uiiiaa  had  apnroximatelT  inaraaaad  frooi  fil9/X)0,000 
UtafiUgm.  BaatlagatoUt  bamm  a MjiUJM,  ^i***,  ha  thm^ 
«iight  all  t«  have  ffan*  Intrf  Ihair  nmn  pnckati.  In  the  htm  af  all  tbe 
electric  light  Mt,itl^mi«  t.har  fi«t1  S^n  sl.irtM.  th*  ittw  Rompnnir^  had  yet 
been  able  tn  *u^\[  ^hiu  I'l/iU.OOO  nn^i  y-\i'  it  int/i  ih<*tr  rovaaoa^ 
Kurther,  th«  pr»ttt  wh><'h  cbe  iiiraa  gaa  compaaioa  in  l.(H»doii  derirad  froai 
tbe  auppjy  of  gw  waa  £1,666,000  a  year,  Ihia  piviflt  liaing  great  »r  than  the 
total  ravonue  fmin  aU  the  elaotric  lighting  compaaiaa  to  Oreat  Rritain  and 
Inlaad.  In  ih<:  faea  af  Ifait  who  could  ray  tbat  tha  elaotric  lighting 
iadaatry  li-cl  n<ii  bran  ehokadT  They  had  bean  arorking  itt  it  ai  hard  ta 
thoy  p«ulii  lUr  20  vi-ara,  a»H  th^y  hft>\  not  gnt  t«  mryrr  thiin  that  iniiy>r-ahti> 
£  1  .bOb.CXX).    S(>mr  oi  :h«jm  rnijht  tay  that  liffKl  iitAti><D>4  ware 

being  put  down  aa  («*t  a*  wet-  iticy  could,  but  ha  pkiiatad  oat  Utat, 
m  only  196  electric  light  atationa  awMiM  to-^by,  the 
Bi  got  661,  ahowinK  that  they  were  atwa  long  way 
in  numbers,  let  alone  in  the  breadth  of  their  operataoaa  aad 
tlwir  power  of  oollecting  money.  He  did  not  object  to  a  manicipality 
Isiadine.  '"'eause  ther  oruught  compstit^'^n  into  the  fi*>M  of  '•nmnany 
^j[«er»t:uri^,  utid  he  did  Dot  i.'l'ieci  t«i  tlie  ra[e|>Hy«T*  tai^ioc;  'he  I'lAk 
upon  their  Aiism»der«  pstvviiled  tb^'y  we^e  t^mteui  tu  do  mj.  U'm  tAjv*.- 
■  IMi  to  nuuicipal  trailing  waa  Uiaed  upou  the  grounda  which  h-i  had 
aipMnid  at  i^-al  length  luuie  two  j-eara  ago— via.,  that  they  did  not 
manef^v  tSu'  hu«IuenH  weB  i^n  C"':M|\itiie*.  lij  tlie  i^rvAl  ("ar  ibtluiirj', 
whirii  >V4A  liajM-'l  U|»n»  iI'-L-  jini^ripj'  ol  tKfrfet".  njualiTy  helwe<3n  the  c^>ai 
paoy  and  the  niuniaiMlity,  llie  fetter  had  no  advantage  wlilch  the 
«««^laoy  did  not  get^  awl  aoBaaqeeBtly  the  eompaaiaa  heat  dta  aeryira- 
tiont  entirely  and  «u|»plJad  a  faattar  artiala  at  a  Itrwar  |>rina.  It  waa  aaly 
whan  daalinc  with  ttie  i)uratioRa  'f  traumitv  and  aleotrie  Itghliag  tliaC 
the  new  prineiplaof  giving  tha  ail\  anta^-t!  Vi  the  cof  iwiiatiaaa  tn  pialiieaee 
b>tlw  omrttiKniMi  h  id  (wen  intr>«luc<Kl,  niid  tar  inairrtaiirAd  that  if  time 
.edvaBtaitT^  wn:-  ttkkrii  ivway  fi-iini  1  he  tntniuHpaiitir**  thrn^  wimtd  htM.^-^ 
M  oMe  to  the  ooudiiioa  that  the  oompaoioa  would  have  nothtag  whatanr 
to  fiar  btoMiaa  the  eorporatiatM  woaU  Mot  da*  aelM  into  tha  nald  wbtia 
there  waa  free  trade.  It  waa  the  apMul  prnfMaO*  of  the  two  or  thrae 
acta  of  Parliamiint  which  W''r<;  the  caaM>  f<f  the  niachiaf  that  'h"-  j—Mr-mri^ 
auSlired  f rote  a;  th.'  pk-mtiI  ticno.  lt*twr>ori  the  j-Mm  IBt;::  i  ;  1  ivv'.  ii 
waa  im^aaail4a  for  any  etet  uiu  lighting  etatioaB  U>  be  atartuM  b»ra«ar  the 
ML|iilal  «mU  ml  be  got  at  all.  Than  the  |<eriod  wan  exteDdad  to  48  yaara 
■ad  the  fla|dlal  «aa  being  uhtaiaed— but  with  aaty  giaet  diflealtr,  whiab 
tdMwtHytwalb»tiiarta»aw«dbyiha  woli«ay|iiiiiilitD  «<  UMfBiallMi 
■4oll»Cnaliiig«r  «4«nw  Cdr  turn  TImm  mna  inikbiMmlNr  ar 


WHitau*,  bat  there  niaat  farther  be 
It  wiMitaliigaaiimailt  af  extra  capital  they  had  to  epeod  to 
oeeroome  tbaoppoalti'm  of  the  local  antharWen.  Mr.  Veeer  Knot  bad  aUted 
that  if  people  wwe  pTe[»r«l  to  »iip|piy  at  a  aheap  i*ta  they  ooald  u  jw 
fiertnlnMon  to  d<i  »a  over  a  taiy  iarge  ataa.  Hut  iet  them  try  it,  and  they 
w^oM  fliKi  they  hM  ta  ti  eod  waakaia  thoaa  hot  rooma  of  thadMMaC 
(JooatBona  «>;uiag  tha  point  with  people  who  only  wanted  to  gat  I 
Theae  wara  the  obataelea  put  in  tha  way  of  lagialation.  U  tMj 
ware  removed  and  all  ware  put  upon  e>^  tarma,  t 
there  wiiuld  Vie  iti  mnrr  tn>able  fiwii  inHtudinH'iee. 

Mr.  A.  A.  C.  SWIN'l'nN  (juite  agrord  with  .Mr.  Selloo  tbat  thia  waa  a 
anbiact  of  rary  great  tmportaeoe,  and  it  wa»  a  f»ity  ti««t  di^-cwaaiooa  ap» 
ainutar  aHlkJanti  wva  uat  IMW  ftnimil  at  tha  iu»utuii<Mi,  Ha  waa  ^iiMI 
vaaratlMtthalBrtiUilitltlMa  aaohntiflc  am,  l.ut  it  waa  bo  twhrniag 
diacamnoa,  for  irotaooa,  apon  the  di«)»ictrir  htm  m  '.ablea  if  there  ware 
gning  to  be  no  cablaa  to  hwM  any  -lieimttric  lnaa  iu.  Mr.  Madjiren  had 
«;r«w<ty  f^ffu  the  chief  reaaooa  for  the  baoitwnrdneai  of  clectrieal  encineating 
in  t1ii«  I'ouotry,  aii-l  ho  would  ooly  make  one  renark  apoa this pHBt>  Vp 
toe  varj-  ■•hu'ri  U:ii9  ivjjo  if  anyone  addaced  aa  tha  reaaoaa  lor  tha  baok- 
wardneaa  of  thia  countiy  the  reanna  given  in  the  Paper,  there  were  aiwaya 
panona  who  aaiil  that  the  taal  rraaoa  waa  the  apeailati«i  which  took  plaae 
ill  the  rirctrit-al  huaiaeaa.  He  tH.l  n/.t  thia%  that  the  Htntiah  inveetw  hivl 
«iil4i  a  L.tin;  meuu-ry  that  it  tc'^  i' m  tiH-yoar  1882  ;  the  u.ual  cycle 

of  meoinry  o*  theordinanr  Stock  l-Jicbaaije  iovaabor  v.  m  vurj-  muoh  »li  urUtr  t  hau 
that.  Howev«r,baUM^rf.t  Iha I  WW II  t  <inbt«hait tbe  primair  reaaom  r<^i  the 
praaeot  haokwaHiM ««•  daa  tathe  Mnaaof  the  two  KlectHe  I.-Khiti  g 
Acta  and  tn  admtaiatratim  e*  th*«M»  hy  the   It<»ii-il  of  Tr-ailc. 

Mr.  Madgen  had  atated  that  the  Ikiar.i  >f  Trade  waa  curifHKly  iiatiie<i  au  1 
.oitiewliat  curir,i:.fy  cfniatituted.  He  iM  t.al  know  what  name  Mr.  Mad(>en 
would  like  t.i  pve  the  H.-»ini  nf  Trade,  parhapa  the  "Board  for  tke 
Heatrictiim  ot  Trwle, '  iwt  he  kwl  paraonally  bees  at  «ina  nataa  reuently 

tahMOilvhito  tha   liflfaiB  of  rin^  BoaH  of  Trade,  and  had  had  great 

dlflMlIlM  in  Hnding  out  anyiWaf  ebout  it.  If  they  woakl  look  in 
"  WhilakerV  AIiiianaL-,"  Tr  any  ej^hinn;'  bi»t  of  refervnji-e,  under  the 
beading  ■  li.»r.l  nf  Trade"  Wi.'uld  lie  (p«ou  the  liauie  nf  the  freaidetit, 
eacrelarlea.  varioae  under  aeaiatatiee,  he,  but  no  OMntian  ol  au>  Wrd  at 
all.  But  he  had  pBHaad  ll^fBiwIjiillini.  iHlh  liia  aii  ««  the  "  fiogr^ 


pirdia  Britannica""  and  aarim  fcedii  tm  aNrtilMaml  law,  aad  he 

believed  be  haa  at  laat  got  to  the  bottom  of  the  matt«r.  Ui^  fnaed  t^at. 
the  Board  of  Trade  haa  been  in  asiataoca  for  aoma  ecoturiea,  it  h  ^  I  i  I 
very  .  he  iuered  career,  it  hail  beep aevaral  tin»ea  eupprantd.  and  tltat  aa  at 
preaeni  (•(ill),  lituted  it  eonaiata  of  a  ooaimit«aaof  the  Privy  Coaacil.  Ik  ana 
fonnwl  of  varioua  high  offican  of  Stale,  anl  Included  alao  aa  an  ex-oOelft 
unitwr  the  HfJlWAnn  at  OaatarbaiT.  He  need  aearoely  aay  tbat  the 
nartimhr  he*  of  laieiatiae  frmn  wbioh  ha  liad  quoted,  want  on  to 
atfitr  that  the  VntrA  nf  Trade  waa  aeldom  call».l  tr^etJwr,  ami, 
iu  fai  t,  e^i^lel^  merely  in  name.  He  tttnught  that  thia  laallj  wrnU  to 
tome  extant,  to  the  root  ui  tbe  inatAar.  He  iMd  ftprttier  ieuad  that 
in  one  period  of  the  biater;  «(  tta  oaBBlCT  »  Board  of  Trade  raaUy 
eueted.  aad  probaWy  waa  of  aawt  awMWlieMa  impoKanaa.  OKvar 
CtMmB  aWWMrtad  on  the  Hoard  of  Trade  30  maretianiia  of  the  City  >if 
lAmSaa,  aaa  W waa  at  the  npinvun  that  aoaiathin«  nl  the  kii^l  sJiould  y« 
rfeme  now  to  form  «  real  ™>ti«titu;*.l  Biunl  of  Trade  which  would  ha 
reprraeiiiativr  ut  the  iudH«tri«M  "(  the  Muotry  and  whioh  nould  guide  the 
proeideot  and  aecretary.  Ilia  neal  iwiul  waa  >im  the  quaatiira  af  municipal 
taadii^.  If  tuuma  tlMmiht  ahe«t  the  matter  they  muat  aea  that  puttioig 
iadoania  into  fhe  haade  of  umi^palitiea  maet  naoaaaarUy  lead  to  that 
partJoular  buamesti  timcw^i'it;  veiry  al  iwiv.  ManiciTiaUtiaa  employed  tlie 
ratepayer*'  nrmev,  atid  th.'.v  udi  >.iiaculate.  They  tnual  ooly  go  in 
for  bti«{t>fw»<  t  tiw'auwaaa  of  whioh  waa  «b«jlutaly  aaatHwi.  At  the  beginning 
of  a  tiew  etiterpriae  there  waa  necoMarOf  •  ^«aMf»  V">e^  end  if 
antervriaea  of  that  deaaription  ware  put  lalethehaarfk  of  BMiliapalitjee 
lh«!ym«at  of  oourae  wait  until  other  peopla  had  ahown  tlia  way  lo  thia 
eaanlry.  We  had  had  to  wait  until  other  aoantriaa  had  ahewn  the  way, 
and  thU  waa  one  of  the  fli  iw  Uam  which  m>at  to  the  ruot  of  all  munici- 
liaiiaiiti.TO  I'rivat*  enter|>riae  wan  tho  <ni'.\  way  of  trying  new  thia^ 
tveu  i(  the  reault  in  any  partioalar  town  waa  tbU  the  aorparation  could 
aupply  electric  energy  ahiwy  thn  private  cntarpriaa  that  mi«ht  hat» 
Uie  advantage  of  the  parlMBlar  hihaMlaDta,  Imt  owing  t«  the  fact  thai 
it  threw  thiuga  back,  it  r'OiiW  not  ^  to  the  a.1  van t««<-  i>f  tlw  luition. 
Previoua  apaafcera  had  ai)tl<le^l  t.i  tht-  fapt  thui  at  the  ;.rei*nt  imiineid  ili 
waa  tmt  eiuy  tn  raiae  nioooy  for  etecLrical  deveiapuiantB  ;  be  thmight  the 
reaarm  waa 

thia  tijuutry  wa«  in  the  hands  of  mnnioipalitiee.  Aa  in^Biahg  the 
readineaa  <»f  inveaton  to  pilt  money  iato  other  alactrtaJ  coaiFeniea  he 
mentiotMil  Keereaatle,  which  baa  two  prDepanni*  elactnc  liKhting  oompaoiea. 
T»-.i  .rther  l'i«mi,  Sfat  WMiiBh  aiwl  CataHodee,  with  which  h.^  waaalaocwi- 
netted,  had  MOipanieR  which  wen-  alin.iel  etitin-ly  <ai|iil»li»ed  from 
Newoaatle,  the  reaaun  bang  thiit  the  people  in  NawBaaiie  put  luenv  iolo 
other  elaotric  Ught  aodMrfriM  baaaaaa  Mny  feiwd  it  waa  |>rpfiufa^ 
CarryiaR  thia idtt  out,  it  mmMhe  tamm» that  wtjipeah^  tha  alerlric  l>gl»- 
tag  ia  Bdinliui^  tilaanow,  Liverpo.!!.  Map.  Hwt.T  aud  all  itw  biglMnM 
waia  in  tha  haada  af  eonpaiuaa  then- «  ii  t*-  <<  '  lniivuUy  iii  getMBgaar 
anieo.it  at  iniiwv  fcw  a!H*»  <4ao*rical  eittei-iriaa.  they  wiaatad. 

Mr  1  .\  V  I  liKHl.KV  .lONKB,  M.P..  aaid  be  fnwikly  adwilild <lM* 
rarUanieul  Ud  boon  ta4iiiaa  in  tha  affiirU  whioh  it  aaight  haa*  lauininiur 
i^s  IB  artw  «a  aneomace  and  dawlop  the  elaclnaal  ludwalry .  whetlier  by 
way  of  traMtw  or  hahling,  wtich  had  B»et  with  awdi  maiked  auooeaa  in 
(rther  montTt**,  and  wHirh  iu  tliii  ooantry  W  not  met  with  a  .  .vrreaponding 
iMii.ww.  Hat  hp  ihnuKht  tliev  wng(d  all  atTee  that  wilhni  the  laai  few 
yMv,  at  any  rate,  llieia  hail  bean  a  grotnug  ooaoei>viuu  uti  lUe  liurt  of 
{Miaaaat  that  tha  intararta  af  (ha  tu— imity  ooald  perbapa  be  battar 
avMd  by  giriBg  wy  .«>.  grfykaayiprtw  ta^r 

„     aMl  muirhM  imatariiluirta 
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uiunioipal  gtwrnmciit     It  hnJ  been  rscnf-iii-*-!  Ly  r'  (  .-nt  1«|(iiUtinn  4h«t 

tll»  clluice  o(  Ih-!  'M.ivi^il'  BVitflii  ::1  Ic  Kill  >;:)V-r  •.nili'iil     '.Mie  lui^ht  UM  tin- 

exprMsion — vua  aix  w  lucli,  in  cvrtaio  tUrecliour,  wu  lent,  nuiUid  to  wrvr  the 
public  bea«fit ;  but  at  imsent  ud«  u(  tto  pwtMt  biadraan*,  nn>bftblr,  (o 
the  d  vieli  >(iiaeii '  of  electrtrnl  enter)mMm*  tin  veto  iriiieh  cmM  Iw  oinrritct) 
by  locol  kUlhoHtiat  over  Ibc  ]>rivite  *iil»r|iriwr.  Th!»,  hnwrvrr,  ^»•  tfTmifht 
would  be  retuoveil.  ParluutK'nt,  in  panwHK  il  i-  jk  «>^r  IoIIj  li.«r  ».,<.i;.i). 
t«evciiiwd  ttiM  the  will  u(  Um  auiuiviii»litv  m-iu  imt  t-<  nvcrride  tbo  iotenwtA 
«<  lisjuuUit  K  tofl,  Oa*  other  tO|iic  wbich  lud  Dtiuck  him  foixlblr 
fa  Oa  nmr  the  Mltbor'*  adtocmcy  uf  tti«  •loi.inihiUty  of  eucouraitiuK 
Kod  4aT(|a|l|||g cleetrickl  eiit«r[jrUM  in  tiu!  inutmo  of  ib«  huge  ma»««  of 
the  popalMlan  where  cn^tvrdcd  in  Ubrnir  canitrw.  He  tM'lieTeii  it  wu  tlie 
4.{»ni<iM  i4  ihiit  miicli  »bu»aii  body,  the  ilojrU  of  Trwle,  11i»t  i' 
il-.'-iir  ilili'  tliiv--  (iv:ilitip»  ahuuld  l>e  itH<irH«(l  for  tramway  mul 
ligtil  railway  aHupauir*  tn  l  OMtnict  under  mora  favouj-alile  ooudiliuoa 
ttun  at  nrwinit  tba  mcmm  ot  tnuiit  hum  thi  oinm  of  iodMtrf  to  tfaaia 
|daoM  wWre  chrap  hahilatioo  ooold  tw  obtaiiMd.  Hid  If  tlie  piraiM«a(  of 
the  lioarH  f  Tn^r  tl--rr.tm]  hi»  attention  thin  •teenioii  t"  .ntnf  bill  whivb 
would  i.u|.i  rn- !■•  :hf  p:c-«iit  Light  lUilway  Act  tbia  .v  .ul  i  li-ad  to  the 
greater  development  of  electrical  enlcrtiriiae  ia  tiu»  country,  la  <'iia- 
Dcction  with  this  matter  he  was  glad  to  ba  aUa  to  aaj  IliM  he  hiul  induoed 
the  iireoidenl  of  the  Board  nf  Tnuie  to  re<»m  a  deputation  to  diicuo*  the 
|>reciae  ncope  and  direction  <>i  ttch  a  new  trajuway  act,  and  tbww  awltem, 
which  had  been  dealt  with  by  Mr.  iladgrn,  would  undnubMiMr  b*  kiil 
■•r-f-ri"  hiu:,  sriil  ti*  lio|ied,  would  brinn  f  rll:  i'i-uif_ 

Pl'iLS.  I-.  TIli'MI'S^ON   tltOUgbt   dl.il   ll::-'  i|lJ--L|.i:l    ;:  f    '.-IIIE  r,, 

•U|>ply  chcAp  power  (o  our  induatriu  waa  rfwily  a  naliona]  one,  aitd  be 
painladaMilhatthira  warn  on*  «r  «■»  auaU  and  aoMpanMival.v  eimple 
nmttMS  upoo  •bkh  tt  wai  daafntMa  tliat  «•  ahooUl  hae*  oar  mindD  quite 
clfRr.  It  Ii*l  8umetiu<e*  '-w!!  vri^i\  oxiiamtl  ui  tliai  wp  advocated  the 
«:*trtlili-«li:ii<^iit  of  time  l&jx*'  j-jwer  fiat  tniB,  and  tl^nl.  the  rc-aroUH  adducod 
why  I  bey  should  )je  eocouniKed  veete  the  buve  (hikpi-  atatioua  on  the 
continent  of  Kurope  and  on  the  coutiornt  of  North  America,  and  it  wa« 
thrown  a)^iiut  us  that  these  «tati'iD»  went  alinoat  without  eiccption 
water  power  i>tatioit>,  and  that  there  were  do  itocb  w»taff*ll»  in  Kogland, 
and  that  it  was  iu)|jo«ible  to  work  larKe  utatiom  wHbout  •  natural  souroe 
of  supply  like  water.  Bar  he  did  not  admit  tlio  weiintW.  F  i  iu^ijiii. 
if  tlwre  was  a  waterLill  tiMt  taken  up  for  jji.im  i  [ii.r|  .  thin  *«-.'Tf,ill 
balongtd  U>  KMuebody,  and  tlial.  vonielKidy  would  w»ut  hi*  piioe  for  it  wt 
■aa«aa It  Wlutawn  that  it waa worth  laoaw.  WhMiiriMiiilad ft water 
Ml  wMU  liava  to  pay  for  it,  and  the  priee  oiaA  would  ba  Ow  prioa  wblch 
he  wnuld  have  to  pay  for  crK  tinK  hi*  wurka  in  touio  way.  Thin  wb«  a 
jici  r  which  Het  the  jn-i  r.  Wuicrfalli«  were  not  Ivfci  for  uotbioK.  In 
Kogland,  aa  everyboily  knew,  we  hail  cheaji  coel  wSit  h  ualute  abM>  pro- 
Tided  liut  which  coat  mimcy  to  get  it  up.  The  irn  j  .ui,  jrobleiu  was  not 
ooaI  verau*  water  ;  it  was  how  to  make  o««  of  the  natural  aourue,  wlnthw 
it  ba  ooal  or  «M«r.  The  engineering  miKht  be  different,  hot  thmwnwwif 
prablam  waa  really  preciiely  tlie  same.  The  dearer  the  power  Waa  in  iMf 
the  more  w»»  (here  to  b«  ^'ained  by  diatril  ufii  n;  tha'.  poni^r  lus  rp'trmmii' 
ally  M  poesihie ;  eo  that  if  it  be  true  thf  [-•*vr  i  ;  r.  t  i  t* 
ganeratad  by  ou«l  than  liy  water  thin  was  M  the  more  reason  why  we 
•Vglll  l»  hft*«  aa  aeaoemiral  system  of  distributing  it.  WlwtJier  there 
weretHTRO  atatSona  worked  by  coal  as  diatiuguiahed  from  luge  tlations 
worked  by  water  power,  or  whether  there  were  coal  •lati  lu  for  the  purposes 
uf  wnding  jxiwer  to  long  diatancw,  was  not  the  queatiim.  \Vh>re  were  there 
Urge  a'alioDH  economically  tT«n«mi^lil^c;  eletlrkii!  uiiri<-ri' to  tbe  ilittricta 
round  them  for  any  |'ur|'i:>>-i  whn'.ev.T  '  Tln-.«!  iv-n-  ih-  tilings  which  were 
waut^  in  a  compariitv&t  vitih  Ube  iiatuiai  po»fr  Mt%tions  wlten  thay  Ikad  to 
uUi  topcople  who  were  impervioub  to  t  hn  ■  uri  i  iiinin  that  walar  f  limit  ho  had 
fur  nothing.  Another  thing  was,  what  waa  the  |«nMir|mBi«as  liwraii%M^fiig 
<ml  ll.c  tuitable  siyx»  of  unit  for  a  big  station,  and  what  vr*t  the  aixe  of  llie 
^uiiiici  ii\  v^hich  it  beoame  no  longer  econiHnicaJ  ro  make  it  larger,  but 
lietter  to  put  down  a  seoond  one  a  tew  nilra  away  at  a  convenient  jilsce  I 
ITaqaaslMDably,  ansh  lhata  oould  ba  got  at,  but  so  far  as  he  knew  they  liail 
n«Ter  been  ttated  io  any  eoojpact  or  usrful  manner  that  could  be  used 
Hffpti?<<!v  fnr  the  purpose  of  convincing  tlioee  who  did  not  understand 
wtiti  ihr  rral  )  roblcm  was.  For  instance,  when  a  •tation  reachrd,  My, 
10  Oi  0  H.I',  -  >vh:i:h  lie  diil  not  accept  as  a  lio^it — wouM  ii  )»y  to  make  it 
W,QOO  II  r  ,  or  to  |»ut  down  another  a  little  way  o9 1  rh-!  E-Duomic  unit 
of  size  for  clecti  ic  alatiutis  must  very  clearly  depend  upon  venr  diOiMvnt 
cgnditiaa  bvm  tbcaa  which  datanaina  the  iiait  tt  timt  lar  aw v  tIriiiBi 
nka  for  asamiila  the  ease  of  the  water  supply.  In  old  daja  wa  had  t&a 
parlsli  p«Tn[i.  and  fh«-n  thp  oiftfi  u  or  reservoir,  and  tlien  we  lud 

the  t'i»  Li  "U|i|i  v,  HI  fi  \"'k  wl.nr  «ll  il  iiiuni'-ii-ialilics  in  this  country  were 
doing  io  the  way  uf  profi'iiDg  tbeuMeltas  Ailii  imai<-iisn  water  auppliea. 
The  same  kind  <>f  progreea  as  social  conditions  chanxml  was  obvioga  in  other 
things  besides  water  supply.  lAst  autumn  at  Ute  Br>diord  meeting  of  the 
llrittah  Aiwociation  he  inquired  into  some  a(  tbaooiHii  ions  which  affected 
or  would  affect  the  supply  of  power  lu  Bradford ;  and  oo«  thing  not  to  be 
devilled  in  c*vnf*^di"f"ni^^  ibe  i"|tieiitiijti  of  tlaHt  arfnt  win  t*ii>  ;  In  the  town  of 
iSrivlf^^i''.  jjrR'  tilt'  wli-i.f?  i>i  ij>p  inJuninrr.  rli.it  inpjirtJ  |n.iwt'r  were 

textiio  indlMtrie>,  and  all  the  miUa  practically   iKigan  and  left  off 

work b( (baaaolO liaaai.  Ai^mawtokMaraaiytlmgalHmtalaeU-ic supply 
knaw that tkalwatMlllw Boat  htannMa  aaadMaiii  far  iliaau|>ply  of 

electricity.  It  w«s  much  better  to  have  a  vaiiety  of  iudustriea  which  did 
not  all  Btait  op  at  the  aame  tinu:  or  stop  at  the  asme  time,  and,  therefore, 
ill  determininn  the  aiea  which  would  l«  rconooiii-<l  for  tlie  supply  of  el«M 
trie  |K>wei  it  waa  inadTiaabU-  to  omfine  that  area  to  a  plaoe  where  the 
induotriea  were  all  of  one  kind.  It  would  obviou-ly  be  mora  osoaomicai 
!•  iMlwIa  otlier  towns  triiich  did  not  want  a  supply  aU  «t  «M  liM  and 
'tbua  Un prove  the  lond-faotor.  Onmpariog  the  xute  M  tMllfts  in  Italy, 
whicli  was  r^'ktivi  ly  »  poor  ooimtry  HD(I  v-tv  far  i  liiml  tin  in  muny  wnri", 
aiiil  ivtifii  nil'-'  1h>w  i.r.^tiiin  nUfi'  "tAiin-.i  l.u  f-**ii  'i-mii  uj-  — i-l.»^tti-'UB 
with  v«rj  Urge  genera' ing  maicbiiMi7,diiitributuiK  power  over  wide  areas— 

«Miil(r*imiirailiiiMd«lwhi»in»(aiBg«ato«ur«apacaHiili7.  Ha 


f  i«n  l  io  Hradford  a  firm  »vhii;h  wan  «iipplying  |>ower  loonin  tn  iUr^  Initile 
iivlii>tri»»  of  Lombii'ly.  i^*th  ■i^i'-  ItImi;  Sited  with  an  elei  U-n  i:i:it.ir— in 
99  was  out  of  100  with  a  tbreo  phaae  nioltir— while  Itradfurri  itselfj  the 
^mj  oaatM  af  our  EngUah  taxtila  iaduatriaa,  waa  tKit8li|tpliad  with  a  atitgla 
looiD  Attad  with  a  siBgie  electric  motor.  Wa  had  b««n  t-dd  that  wa  were  a 
nsti™  of  uninteiji-i.  !\:n1  h«  'Hit  ri  't  neri^  with  the  writJ-r  of  the  Paper  that 
il  .cii^  H  -.ijAilor  III  III  lift-lit:.v  tlriMglit  >f  tlTit  -.vi-.li  i  r.i'f  ;  i,t  the  sjuDc  store 
upuu  eduoation  aa  some  of  the  other  nation*,  if  tliey  would  go  to  ooa 
of  the  laifa  laeloriaa  wideh  sent  macbiaei?  m  this  country  from  the 
United  Btalealt  wouM  be  found  tJiat  practically  every  man  in  the  lactory 
above  tlie  icr»)it  of  a  fitter  waa  a  college  graduate.  They  did  not  sneer 
at  him  becauu  lie  wss  a  graduate  :  they  welcomed  him  and  took  him  and 
rnmle  the  W^'  .if  ;  ilie  renuli  ttifv  ItTiow  ;  w^ilc  in  fjf^iimny  anrl 
Sii  L*.'»!i  Lm.rl  uj  er>  tlvi-iJirluiL'ut  mI  t.'.i'  Inrje  fa  '.■  *l  l--.-.  r  li'-y  vti.nl.i  I'lri 
meo  who  hail  mreivBd  the  hiKhe^L  acienlilic  and  tectiDicsl  trainiiig  as 
Moafara  of  tba  difierast  kraaohaa,  aad  it  waa  lanina  that  we  had  to  fight 
agaiiBit,  both  bi  tlia  aaaa  of  fba  AaMrican,  Swte,  and  GwiaaB  oo>npatitwo 
in  these  niait4.-rH.  They  did  not  Ie»ve  things  (<■  1«  "  muddled  "  out,  aud 
tlia;  did  not  leave  thnn  to  Ik  d'we  in  an  iiuateui-iidi  way.  I>ut  tlipy  took 
tlie  Imt  (mine<l  brains  and  luaile  the  tuuat  uM  of  them.  One  art!:um«nt 
wbii  1<  be  fiiund  very  effective  io  talking  Io  people  who  thought  that  little 
cli-ctric  lighting  stations  could  supply  power  in  each  little  to>u  up  and 
ilnwn  the  muotry  and  that  wiwer  •cbeines  were  not  neceseaiy.  was  to  refer 
tliem  (n  what  hjui  bAp|JCnecl  in  l.ofi4]oii — rtjc.,  one  slaiiou  m  each  psrii-h. 
Ihitgrailiully  these  things  were  being  altered,  and  we  wore  tiiHliM;  <!  h'.  K 
<initral  ntatittft  was  an  al«sonlicy.  No  station  ought  to  he  Leut.-.il  :  ibat 
ought  t«  ba  looked  upon  as  decided.  We  omht  not  U>  be  carrj'uig  ectl* 
in  andHhiaoiitaf  (lMOMti««(»bi(popiJMioB.  ThaaaoMotis  idiknana 
to  puta  Btation  aa  nuich  ovtaida  Ug  ccntrea  oa  poadhhsaad  afawUlK 
stations  were  much  better  ihsn  a  lot  of  little  one*, each  in  icn  oan  dintrict. 
He  coDcIuded  with  a  parable.  Ha  Mid,  walk  down  .\ldgii  e  aud  ther 
would  see  the  pump — the  famous  Aldgatc  pump— surviving  to  tiita  day, 
aud  reminding  us  of  the  timex  when  evrry  little  bit  of  a  parii>h  had  iiaown 
water  aopply.  The  time  waa  not  far  ilistant  wlieii  any  vcKtry  electric 
station,  or  any  petty  little  town  station,  would  lie  liKjkrd  up  n  just  aa 
aliMurdlor  the  purposes  o<  a  big  |v>wcr  station  t.<>  the  indui>iric«  tJiat  want 
lutohauiaal  powar  aheap  lu,  the  Aldgste  pump  is  for  auyiityiim  i*»tar  t» 

Thurmbtg.  Ftbrmru  US. 
Mr.  ROBBVrHA]DIO»DaMd  Art  mmnimiaiHm  mmt  ttittawaMnn 

discussion  and  daekhm.  FSrat,  what  wia  tha  linrit  of  dlsianca  htm  tha 

generating  works  to  cuitaumen  beyond  whiih  the  extra  cost  of  dmiribution 
coontcrtiaUiiued  the  advaulsge«  of  conceutratino  of  plai-t  >  Seconrlly,  what 
waa  the  limit  of  ki'miittii  iii"tritl"d  io  a  centml  station  lieyoiid  which  tlie 
economy  of  conceutr^iiMu  "f  I'lii'  ceased;  This  (lumtinn  artme  on  moie 
than  one  of  Ujo  Mi.ii,  iitd  iU'^ik  t^i  been  a  very  great  difletrnce  of  opinion 
with  ngard  to  it.  Thirdly,  there  wan  the  ijucetion  of  ish«r  n>e  the  mrans 
to  he  adopted  in  onltr  to  preserve  uniformity  of  prossun-  »■  a«  to  tie  able 
'.opvc  cliv'tr'c  lit.-t!tlrif;  wi'.hin  efficient  liwits'  Tin-  I'.n  i-r  muM  I'l'  .unmH 
uti  'iii  liT  fiiur  )iiMiiii<.  lu  Uii-  lir-;  I'l-.v--'  ll.nnw.w  »  liii;!',  iwi  ih,'  ffiir 
tliat  we  in  the  I'mted  Kiniidom  were  terribly  behind  in  th"  u.atter  of  elec- 
iria  Hghting.  tieoMuUy,  there  was  an  intigMtMNi  tbait  Ihia  hackwai  Jaaaa 
wo*  due  to  tha  igo'  rant  legislation,  the  fooliab  Boa>d  ol  Tradi^  and  tiw 
selGnh  bical  autlMritieK.  Tliirdly.  tlie  Taper  ioUmatcxI  that  we  n'-ould  copy 
the  Qerman  and  Americsn  ;  and  finiilly,  there  was  an  appeal  to  the  Insti- 
tution to  form  a  committee  in  order  to  mh\K  tVn'  path  of  the  ."  mi  any 
promoter  a  Iitt4s  «iniK>ther.  He  distiui-tly  U.-iLiled  from  t'  .  'i-  ;iis> 
|iu«a1a.  Ue  denied  the  aoundnen  of  the  t:jtuaij.t  ion  giivn  by  th«  Juiioor 
aa  |»  vlif  Ihia  country  was  liehind  in  electric  lighting  mattem.  If  any 
elaetHflal  engineer  in  that  riKiin  had  had  to  face  a  Isia  d  uf  Hii^ectora 

anxious  to  p'.lt  ^Victr  1:1:  r.ry  int  i  cif-Dtru:  t:t<litu)t^  u:  11  :i  A  iUij.tC  '.I if' case 
might  be,  tut.  Iinxi' 'Mii,  *1.  nil  <'Vi'li1*i.  '.h  [lii**-.'      ^^""1  li:-.'i'f.ll:l"-.i'.  al.HU 

to  laue  tlie  cooimitteo  of  a  town  council  ei|u&lly  (lesiruus  oi  ex'  ending  tjie 
town  investment  bat  not  wishing  to  roak*  ft  iiiMtit%  bt  mtM  bniMf  wtM 
was  tlie  feature  that  bad  kept  maitera  ao  Hat  baskaMrd.  It  aaeined  t» 

him  to  be  the  ABC  of  the  subject.  Th<Nie  who  lia<t  imumhI  tbr  ugb  this 
had  always  been  met  with  the  answer  that  it  vras  ini|Hi.ftil>le  iocom]«l« 
with  gas  at  2a.  per  1.000ft  .  Tliin  Hn  t  Wrt  vaid  l<>  hiui  by  capiuUsts  io 
Ixcds  11  years  ago,  witli  thi^  rr^.u!'.  -  liit  thi  y  delayi-d  sttriing  nnrks,  ami 
whan  Ite  mat  to  the  oorpuiuiiuu  and  tried  to  persuiule  thrni,  they  alao 
«■«  gf  tfiit  fdaian  tkat  gas  at  2s  ooilUI  not  ba  comix  ed  wiUi.  Over  aad 
oaar  agaia  m  tUa  ooontry  the  spread  of  elaetrlc  lighting  hail  been  checko) 
by  the  keen  competitir  n  wit li  ti.f  fhnnt«t  (ttw  in  .>..r!il-  Thf  reid 
factor  io  the  laickAui  lioese  <if  '.iii:*  I'niiittrv  m  •Ai"  r^t--  f, i  u  ii^li:  :tv  ::i.lu*try 
wtta  nnt  the  one  given  by  Mr.  Hadgeu,  but  the  cheap  price  of  as. 
Mr.  Miii1gr:i  ali«i  said  that  it  was  almost  all  due  to  the  l>«M  antlloritMl^ 
bul  ihif  wu<  ikii  absolutely  mislakoa  idea.  I'he  local  aulhoritwa  of  tilia 
country ,  out  ol  an  investouotof  '/&  millions  had  put  down  14  milli  "lis,  and 
they  owed  a  debt  of  gratitude  to  these  local  authoriMC.    l,'<-al  authorities 

had  shown  tlic  ni-*ivifili.iw»-Ii'ctri..-itTi-.'i>j!d  h«-ppi.lii       u  ulnwritc,  TVir 

average  r  rt:p>  .  f  i  Imrt^e  wprt.-  iwlt  th-iii  r  1 1, f  .  i  .n,  ■  -m  n-.,  T.  n't  r  ^  crc  t  W'^ 
undertakings  in  the  induslr}'  that  supplied  iielow  5<i.,  an<i  those  were  botl> 
loaalaBthoRlNK  fBwf>waia»inhtiWMiad.iBdatd.,aii  locai  aothon ties. 
Than  w«M  18  batwaia  S^d.  aad  VL,  aina  local  witboritir*  and  three  eom- 
imnies.  There  were  20  aup(>Iyiug  between  4d.  and  4id.,  'ib  U- •)  hU'  horitiee 
and  five  oompaniee.  There  wve  23  supplying  below  5d.,  ILf  i  -  hI  Aaihori- 
licK  »Tid  five  companies,  aod  if  he  had  time  he  could  iiwry  me  list  up  to 
nha*  htiv,  wliou  the  price  reached  higher  than  6d.  tl>e  cuiii|«nies  exceeded 
the  numUer  U  local  aothori'ies.  His  work  had  taken  bim  to  Utrmany 
tlirae  times,  aod  if  they  would  go  from  o-.i"  i.<<i .  .r^l  statiou  in  another  hie 
would  tdl  them  what  they  were  iikelv  to  x  u.  i  >.  .«  the  fhiutler  at  Aix-la- 
fhnfij^Ilr  aiiil  tIaT«  thoj  woulft  f-nl  iliv  u  mrn-  o«iw!  hy  the 
mun)ci}»i]['.y.  W'}!*-!!  tli-  y  vi-lll^3  Ifi-nuitny  Ihi-i  yr-itr  ■h-ir  tir^.  "lulil  wjU 
to  ba  apeot  at  Hanover,  but  the  works  were  i>wne<l  by  the  m  nidfiaUty 
Ihrmn  laliv  to  Pnidn^hat  tha  woikitMa  awaad  hy  tfea  mum- 
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Noreinburjr,  und  ibry  wuuUi  lia<l  Ute  work*  »er«  ovracd  by  tb«  niunicifwlity. 
Thaj  wnr  aim  b«KK«d  to  hpeud  aome  hours  at  Cilot'iirc,  but  the  wnrka  «ero 
nwMd  by  the  mnniciptiUty,  uid  ftll  the  big  i>clieiuft<  out  tbsre  ware  owngil 
br  the  inunicipslitifit.  Kmally,  h«  diaagrceii]  with  )Ir.]lid|M,'a  IMIIItl'iao 
Ihikt  •  cnmniitto*  wm  Dcceiuu-y  to  |iut  tbc  lucal  aatiuritiii  fll^  aiiil  to 
»tr»iKht-  ri  i;.nt  thi"  I.'U'i»'fitui-e.  ;  better  l»r  for  lomeone  tfl  inovo  *a 
itdmn  r  f.ir  a  ■  M-i [n '.ret;  ri>  Lh?  ri:ui«'d  to  coDsider  the  <ri'irii]o*?riiig 
i|ur«iiuoa  oaoD<<ct«<l  with  power  iiupply,  «u<l  ta  report  to  Ihfl  iMnitution 
to  wbM  Mtao*  tha  jaiMirt  fMMitr  ttnimm  wn  Unto  to  ofwcoDM  Umb. 
Ho  woM  !»*•  don  titb  MntMlf,  Iwt  •  nwiBber  ur  tho  Connell  lie  »m 
drlnuTcd. 

Mr.  SVDXKV  MOKSK  il.i.uKl.t  Mr  H^.imiun.l  .Ifl  uui  to  iLi:>.e 

•ucb  an  kDHii'laicat.  Ue  iiimaeit  b»i  intni  a  luember  oj  tlM>  Cuuacii.  nnd 
know  of  DO  rfiuoD  whatever  preveutidK  a  mcoiber  <■{  tbe  Couuoil  moving 
an  amendment  to  a  rMululUni  inoveil  by  atiyune  else.  He  atuiubl  have 
thnught  that  aa  a  meoaber  at  tbe  CouucU  it  waa  hLi  duty  ax  nell  ai  his 
privilege  to  do  so.  He  had  had  an  opportunity  for  xMOe  yean>  »f  uMiig 
«ti;«)M"fi  ti'- th<*iH»  matter*,  and  m>u!'l  "tay,  witbiiut  any  f<!ar  i)f  •  iii>'--iiilicli'i"i, 
r:,.\-  ili.i  not  ;>u;  the  ^ll.;lIr^^^  w-it^tit.  uiMMl  the  re!ii;irx.i  wl.:,K  1,11.1 
fallen  from  Mr.  HaminoDd  to  the  eSuet  tlutt  tb«  intMWii  puntion  of  rlentric 
ligliUiig  in  thia  camxrt  wm  Ivfaly  dtw  to  (b«  wmmmomU*  diSenlUaa 
put  io  it«  way  by  the  prioo  of  nan.  Da  waoUI  not  lia««  dteMtiod  tho 
■natter  from  thta  point  of  view  hai)  it  not  I'cen  for  Mr.  Kamninnd, 
wiio,  bowerer.  kuew  belter  than  niont  nf  theiii  thir  real  un(^erg;n*und 
maoo  wkicb  luy  at  the  bottom  o<  tlic«r  difficultiei  an<)  of  the  inannpr 
in  which  tbey  had  been  put  furnurrl  by  the  Incul  nutburilieaw  No  nno  trtmM 
deoy  that  otir  backwardneaa  waa  alinoat  entiivly  due  to  the«c  di(Bt-ultj««. 
He  agreeil  that  Parliament  w»m  raK|>i>niiibli!,  but  at  the  »am<>  timn  it  OMBt 
be  know  that  local  aulb<irjtiai  had  gone  (uilhcr  than  m4rrely  acting  io  tin 
Urn  inti  i  '«i«  f>f  their  psriit  ulur  [iiiri.-l.«.    Tli^y  fnti'ii'd  into  an 

HI  ro  -I.).  Ii       <nii.'Kf  tl  >L  t')  l  il-.r  \,i'Y'ii  prrtn i t ' 1,  av.d  'h*'\   hii'l  .■■^erciewl 

tlM^icwt  undue  aiid ^im^ro|ier  inllueni'c  upon  mcmlicre  of  I'arliaOMNlt 
awniial  for  the  ioiluitry  of  thk  ootrntty  that  tiNra  riiaoM  ba  avadaUe 

titevPTy  m-^nufricfurer  throughout  tho  ctiuntry  n  viioply  of  c-heap  iio^e**, 
avmi^nMo  tn  him  m  .ill  tln>»  of  tlie  day  and  ninht.  vrhii^h  would  enable  him 
t"  compete  with  hii  foreign  ooinpetitor,  The  reiuoii  why  gi-nllauken 
having  tbe  luvans  at  their  tli<(inK*l  had  not  taken  ittep*  to  obtain  theae 
Ifowem  was  that  tlie  Uxml  autlioritm  hod  atoppol  iL  t.'M>k  what  haj-ponrd 
ill  coDiMcliof I  with  tlte  neootid  debate  nn  the  power  hilh  Uat  aMUon,  Tbe 
local  authoriiiea  went  aa  an  op|idaition  braly  to  the  I'mideiit  of  the  Board 
of  Trade,  ant!  in  pffi^t  -uil  tbat  if  th»«e  bilN  wera  atlowird  to  pan  they 
would  vot*-'  a;;iiiijHt  tht^  i  iMvemment  on  ii/f 'yu/Afvjni,  Waa  thi*  fair  eppo. 
aitioii !  Tba'  thin  wan  a  faot  bo  challaQgod  aoy one  to  ditprovc.  I'ufor- 
tUHM^  the  ftuMaat  «f  tfaa  Buaid  gl  TMa  wai  aoxiou*  not  t<>  pr»ju<<ic« 
tba  p«itl<>a  «t  (ha  CtonmiBNat,  ao  ha  laM.  "  Very  well,  gentlemen,  oak 
what  you  like  to  aak,  and  w«  will  a«roc."  Whereupon  tive  bills  cauie  out 
of  Gomniiltae  with  the  condition  that  nothing  cnuld  ho  done  in  the  district 
of  a  local  authority  without  tho  iMW.>i«  ;  f  the  aiitliority.  All  Itvul  huth'irl- 
tiea  deaireil  to  rt)X!nd  thi^  Uil);e«l  anil  uu'.  'f  [un'icy  "U  tiitur  uiidertak  ti.-^. 
Tbey  did  not  look  at  the  inafer  wilL  the  uiui  uC  giviog  dte  maaufacturcr 
•  cheap  Kupply  of  electricity  at  hJa  door.  Tliia  wat  not  an  aim  thay 
onuddcre.!  iu  any  way  whatever,  he  wm  sorry  to  «ay  ;  and,  further,  ha  •»» 
of  Ibr  i<[iLni  ,11  tfi»t  it  wa*  lii,.  t,,  tiie  Ivh!  •[n'ii.f',  tij  :^  very  lar-**  eilfiil, 
that  :ht'y  L,:-:,k  ihi«  tihw.  H.n  i^uir*--  ptt^piir-*,!  t,,  yirtj^L-  tli,-*  i^-L^■^'al^,Ml. 
He  Mitmtitieil  tluit  electrical  eugiueering  should  have  frn  and  fair  play, 
and  that  a*h—««ihQiMHia<iai!Miad—lhiirMfWi.  U  tha  looal  authn- 
rfUaa  woold  agrao  t»  that  prapoiIliaB,  fnatead  of  a  total  of  35  mlllioiM 
inreated  in  elccrrical  entcrpriso  we  aliould  have  a  total  naarer  250  tuillionii, 
aiid  lie  waa  aaUiDiahad  to  hear  auyoue  like  Mr.  Hammond  aay  that 
14  millioiMi  waa  a  large  sum.  It  was  a  vecy  amall  simI  iLkLmifi  hi.',  .i  jtu. 
aiul  one  whidi  made  tiadero  of  this  oountry  aahai;><'il  ul  ilim  p...-.  Li,iri 
were  io.  If  whemoa  were  diacunsed  on  their  merits  a  great  beoelit  would 
accrue  to  th*  country,  and  be  tniaied  tlial  the  latlitlltjaa  wuold  put  it 
forward  as  the  word  to  all  partiea  lu  tliis  matter  to  let  the  tnde  fanvabao 
play  ;  !»'  thu  lr»i1>'r>i  have  t!if  rii^ltt  t'l  tiAve  thnr  achemca  dlMlliad  OD 
tboir  nteritx,  mul  slnjlinh  Uit.-  vt'i'i  wiu  ik  uDmu.ir.nbly  Aod  impMpMlf  lud 
boao  given     local  authorities  to  prevent  Utat  belDgdone. 

Mr.  (Lla  ADDBHBBOOKI-:  waa  tai^gdrin  igreemeut  with  Mr.  Ham- 
■Mad'sfeeta ;  hat  Mr.  Haumkond  hail  <uiawa  wrong  inforeiHt*  fnm  ihetn. 
He  had  bMJu  dlseuB«ing  electric  light  onlv,  as  if  electric  power  htd  only 
just  oumo  in.  He  quite  agreed  with  Mr,  Hammond  that  electric  lighting 
had  K'ul  ft)',rmt;u*i  ij^)«l«i:li?-  t-i  oKcrcumf,  liut  wh<^11ier  uiutiH  fi'ftlitjV*  cuuUi 
overci'UK*  [li^-tu  U-'tter  tlL»n  i-oTiifiRnin.**  w\a  ipiit**  iiiii,'.h*ir  iii.^itrr.  tic  liad 
been  tuLd  ttu4  pmpcr  regutationa  which  would  put  private  eaterprise  on  a 
fair  basis  cKild  be  arraiued,  nod  ii  auch  an  act  hod  boon  paaeadt  haawad 
with  Mr.  Morse  iJtat  there  would  by  this  time  have  boon  mora  near  tSO 
minj"0«  iif  [:ii[iit«l  inTeslrd  in  <^!iytn"fll  iitiv!*»rt.=dtiijgH  The  way  the 
L-lottri,-.*]  imlustrr  hi^ii  f)eon  t r,injrriol*'rl  hn'l  l-^^en  f )i"(iJi'life<i  V'y  tLrrae 
power  >>iUa  li  waa  quite  true  what  Mr.  Uadiuund  bad  aoid  with  regard 
tftlliaaiate  of  affiurt  on  tho  Continent,  but  It  had  always  been  his  ofiiciiaD 
-4b4  thia  bad  boen  vtreogtbened  by  his  experience  with  the  Midland 
Eleetrie  Oorporatwn— thattliBprafBiliDg  cotiditiooi  in  Kngland  were  quite 
difligraot  'otha  oonditioM  on  the  Comioent  and  in  America.  In  litese 
|K>wer  achrmes  they  encountered  a  tec  of  W-Ai  cocdtnoaa  umi  proUema  of 
their  own,  but  if  tbeie  were  Ui>-t  in  tiju  way  wtii,Ji  lie  felt,  uunfident  tbey 
could  be  met,  wo  ehaitld  be  iu  the  (root  rank  ol  eDierprise  again. 

Mr.  K.  OAKCKK  mlihaMtnrr  alwj^  n  tM»  tuwiliD.  Ho  had 
walcbad  Mr.  Bammoad'a  oaieer  with  aqotMaraMa  tetartet  aad  great 

rni]«i-t.    He  had  mmmeitced  life  aa  a  man  of  btuinen,  and  later  on  was  a 

C'lri  i]  ■  >:!>■  pronjijter— a  bixly  of  (mtplelie  apparently  looked  down  upon  now. 
He  was  subsequently  m  coiitrscttrr,  and  wit*  naw  in  tho  happT  yicwiti'in  M 
being  a  consuiltiiiK  eri^in*ffr,  iiml  hfi  I  Mr,  (i.^.-ckc'i  hfci.l  liup.>cd  liiAL  having 
had  sueh  a  varied  oxporienoo  in  the  ditfereot  branches  of  the  indiutrr  Mr. 


H(iuim"U'i  w>uM  h;\ce  i^ircTi  t.hnra  '.hi'  lionrnt.  of  fair-min  i-^l  view  of  tills 
very  oompiex  quencii  n  l(o  hA,l,  itif;on4i<ileuily  with  the  whi<le  of  his 
exporieoce,  oObred  an  cipl  >MKti .  ii  which  was  most  mi>leiiding  t/>  tlism  and 
absolutely  aiislea<ling  il^  tb>  y  uuger  mimihers  ol  tbe  Insti'uti  in.  Re 
[Mr.  Hammond)  wuted  them  to  uaderstand  that  tho  corporstjunA 
bad  breu  custumera  of  tbo  eleelrical  industry  to  tbx  ex'eut  of  14 
millions  and  then  ioii'litil  tV  it  if  th«i  cnrporatiiw*  hml  n  -i  i't[i",iiled 
that  ca|iital  it  nev-'v  w,'uM  hsve  l..;»-ii  ciiKi'tiile..!.  Ttie  u-.ily  i-rit:i;i'<sn 
h«  oottld  ufEer  to  tb»  wax  lo  a*k  why  should  a  debt  of  iinititudo 
ha  Miiqf  to  loaal  authoritiea  for  tbe  aapmditnra  «f  that  a^lat 
when  aapfttlbta  were  preinrod  to  ipatid.  and  would  hn*a  span',  Ouit 
oapital  •!x  or  Mveo  jesrs  earlier?  It  wat  not  merely  tlie  noMunt  of 
capital  expeoiled,  but  the  vacillating  manner  in  whi  h  the  municipalities 
haiid  frucerdeil  witii  the  uork.  He  did  not  wish  to  enter  int.)  a  di-ouaaioo 
oil  luunieipalhailion.  for  and  againat :  it  was  n-H  g<-rma»e  to  the  iliiii.-uaiion. 
But  lliere  was  uoe  very  ti:i(  't  tant  as|«ot  which  oujcht  ut  be  lu'iitioncd 
wheoever  ili'j  ,{u, -li  i  i  i  n |«]iracion  was  touched  u|>i>n.  PLTMuially, 
lie  waa  •'n  iii;ly  in  iui:i^>tp;»!iation.  and  always  had  heeo.  Ho 

>.  ..If  ,1  I'lr  lii|,-!.iT  iirvcl.i].iiii.Mir.  .,f  municipal  function*,  but  he  main - 
i.jiiwi  n'  iliL-  r  iiiii-  tmiL-  ili:a  It  •.irut  iiol  OHO  of  the  tuucti  iia  of 
niuuicipalities  or  local  gnvemuient  to  effect  to  tnoider  all  lb'  pnifitaof 
irada  ftwn  print*  lirii*U«aIa  to  tiia  eallaettva  aa|Meilf  of  looal  anck«ritl«a. 
Tho  fanetlan  of  gmaroineat  vwa  an  antirelT  diffarant  one,  aitd  If  ooea  Ibla 

elementary  ei'tuKrutic  t>nnciple  was  Ignored  there  vt-ould  soon  be  a  lioilt  ti> 
euterpri«e.  He  could  spetik  with  nocne  authority  <ia  tlii«  p'i-it,  and  he 
aiuuml  them  that  aunh  nouhl  be  tlie  case  if  local  au'horiiin  auumed  (he 
{Hiititiufi  of  common  tnuler.i  in  the  C'luntry.  What  di^l  Mr.  K«ininond  aay 
ah<iut  the  real  reason  why  electric  lighting  hiwl  not  developed  ui  -re  ooixi- 
pletely  :  *^  l^te  price  of  gas  was  so  Kiw  that  electririty  couhl  M>t  r  ii^ifieto 
•dth  it."  Were  not  tho  milliona  <if  electric  Iam)w  alremly  io»ialti-'l  nni- 
{leting  with  gas?  If  ha  liad  thr  tirae  »io  wull  undertake  to  rtfute 
eniirely  the  staterornt  that  i^nwi  Im  i  Iwon  un;,  iti^ttjirl,*  to  the  intrti'^ui-i],iti 
nf  tbe  electrio  ligbt.    Ho  romoibbcred  Mr.  Preece  ssying  io  that  very  room 

that  the  ikauiallilit  waa  brtu  majte  tiM  foor  nan'a  M|M.  Ha  hlMir 
had  fitaadtad  the  aaiaa  thing  all  o«ar  Uie  coontiy.  nod  ba  hadlwivd 

Mr.  Hsmmciful  do  the  aame.  And  yet  we  were  told  that  the  low  price  ot 
ga>  aras  a  preventative  t«  the  development  of  electric  light  ! 

I'rof.  W.  K,  .<VUTON  ssid  he  wiwi  of  the  o]>lnioii  i|wt  Inmiiao  the 
liMlitulioii  was  a  acieiitiiic  lociety  thereforo  tbe  present  l"«per  wa<  oito 
well  worthy  of  the  mn<.t  ejMxiful  coiuaderation.  He  veoCurvd  t/>  think 
that  iliere  waa  a  certain  obscarity  nf  logic  clwiaeiarieiBg  the  e|,K|ucat^ 
B)ieeche.  delivered  at  tho  previous  ineeiing.  for  it  waa  Oi»Hej»voured  to 
prov^  *h\\  t!,r'  rlf;'*r  [i-nl  U\rVwuri!n««j(  t:f  tUe  ''mintri*  aros.^  vrhnlh'  from 
oba'.ruiiVin  frmii  ],,r,il  HiK'n^ritir*.  .mi  he  iviln'il  whiitiicT  rhi'  :i,tn  was 
areli  Ixunded.  t.«t  them  take  as  an  example  the  Metn>|><>lit  in  Ktilway,  a 
nMuid-rohla  Bortinn  nf  wbioh  ha  eaw  bajng  caaitniatti  «otr 40  yat'a  agoh 
Why  vrero  the  traim  on  tble  Kaa  not  ran  ^tp-imy  olaetriettir  t  Wm  it' 
because  of  th»  restrictaims  iiuposeil  by  the  King,  or  th"  tiovornioent,  or 
the  London  C  -uoty  Council  or  tho  City  of  Westminster  f  Was  it  not. 
ratlier  <lue  Ui  tho  lethnr-gtr  chairman  and  directors  of  a  private  ounpany  ? 
Cuming  to  the  .ui>H:i, n  .f  -.tu-  ii^ri  ihution  of  electricity  wa*  it  a  fact  that 
in  places  under  the  uuQti  i»l  it(  municipalities  eloctrieal  twrwy  wvi  always 
dear  and  in  other  places  wltere  the  aupply  waa  nadir  the  control  of  a  com- 
pany it  was  cheap  '  He  would  take a»oxam|il«.  A oar'ain  lo,«l  authority 
wi.-.1ii'.l  I  .  tri,  r»'Iy  "'c^it  it.i  own  town.  It  wasa  amnll  I  ,.,  >  ,i-'i  mA  they 
K'l^  iMir  i.'l.uis  f,,r  r.iiler  h,i  j.^,  engine  rooms,  Ac,  but  wiiln;i  21  ■.li]---  ,.,f  the 
lM>u:i'i(ii>  <i:  ilic  district  a  very  largo  gaOMratiogstatitHiwa-  tieing  putupby 
a  very  important  private  eoipany.  ttia  had  MBod  to  him  n  beautiful 
opportunity  of  carrying  out  tba  Ima  of  tiBimiiHidn  of  aloiitfical  euergy. 
llifrefure,  when  he  wiit consulted,  bo  told  the  local  authority  not  ui  lay  the 
fuuuHatiou  kU>iK  of  their  own  statimi,  but  to  let  him  arrange  t>  ruis  with 
ihe  c  >t?i  :nny  f  ir  s  '.lupply  in  bulk,  and  tbe  answer  w»<  "  lly  all  ineains  ; 
yui.i  I'l^rry  rlio  ue^', 'ti.ttions.**  There  was  no  difficulty  about  aayleuvt^ 
ur  aujithiut;  cl,^,  nsxd  Ilia  only  conditiou  imposed  upon  the  oompauy  srat 
that  the  current  should  be  delivand  to  the  bouodiary  of  tba  pari>b  «h  n 
preaeure  of  200  volts,  the  amount  raqnfrad  being  about  60Ol.r.  Bit  tba 
cnmpanv  '.li'l  tlmt,  i«fi-jr  lihvii.g  ^on«  <wr*ful!y  into  the  matt~r,  even  if  tlie 
l'K»l  "lut'i'  lity  Hiiti-mi  in'.u  a  Luiitrkct.  with  tli''  company  for  10  > ears  to 
take  the  whole  supply  it  uiight  require,  they  could  not  undertake  to  auppljr 
h  at  taM  tban  2d,  par  Board  of  Trade  unit.  It  una  abiaptr  to  amy  ootf 
into  tba  dhtrfat  aiul  put  up  a  generating  station  thawdeaa.  Tina  htw^t 
bim  to  a  very  important  i|ue«tioi],  viz.,  tbe  relative  coat  of  cann  ing  ooal 
and  trausuii'ting  energy  through  cables.  He  Iwd  got  wt.olesulfl  lendm 
f >  r  cAniif:c  '>r ,-  nl  from  all  |iarts  of  the  cuuntrr  to  otMr  part*,  and  ha  waa 
Borry  u,  K,y  the  [irii  es  o»j«e  out  verjr  low.  (Prul^  AjttOB  WaapraOwM 
from  say  uig  more  on  account  of  the  time  limit.] 

lb;  C.  &  CL4Y,  of  tba  National  Teiephoue  Coi,  sueakbg  with  regard 
to  Oovemaient  ohetivetion  in  cnoniction  with  the  teiei.lirnie.,  mvl  u  few 
eTtnw'ti  fr.,;n  n  l/wlinE;  article  in  Th*-  Ti7:\!t  .^i>r  Juue  13,  lf?8^1.  .n  '  cille*! 
iitt.-ntiioi  t:,  tl,r^  rijiirsl  whi'?h  wits  cirftwii  hy  lIiIh  artii:lH.  Tli'.'  'ii-t.jry  cf 
the  telephone  liad  been  one  long  fight— a  ligbt  to  be  sbh-  to  c.trry  aa  it 
busina>a  «■  it  ehooM  ha  dona^  hot  so  restricted  tliat  it  waa  iinpa*>iblo  tor 
it  to  be  dona.  With  rapvd  to  trunk  working  tliey  were  in  the  ranta  pori- 
tion  DOW  a*  tbey  had  been  at  the  vsry  oommmicemenC  They  h«l  trunk 
wires  from  Brighton  to  London,  but  tbo  Natiooal  sub.crilj.-r«  w  re  not 
allowrti  the  u-e  of  thld  utile^i  tficre  ■vvi^re  ♦uWribem  nt  h'.th  c!!:!..  .»nH  they 
pair!  a  i-fitAl  vjf  u-il  Ift-iv  ttia:  lOa.  foi  ea.  li  tnitr  of  wire.  'I'ni-  i^'^  ih  vvaji 
that  >t>ch  subscriber  had  to  pay  £62  per  yoar — viz.,  £26  snd  ili«  local 
•uhacripiioa.   

Major-Oaa.  WBBllKK  aiihiidtted  oa  a  po{nl  of  arte  that  Mr.  Cfay  waa' 
speaking  nu  a  suliject  mitsMe  (he  Paper. 

Mr.  CLAY  eoiiMnliTi-il  ili.'  title  u{  tl.i-  Paper  a  very  wide  - m-  ;  it.  wa* 
"  Before  and  After.'     I'p  t/i  then  he  bad  beeu  apeakiDg  of  tbe  "  Ipifoca," 

Mr.  C.  BKIOHT  wvi  I  that  ii  thin  were  eo,  it  would  be  ti^v-^rf  to 
devote  lOTaral  evenings  for  all  tlie  meiubera  to  git«  tb^  ezprneti  ei. 
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Th«  rUESlDEXT:  I kwiw  j«n ill  ito  Ml  »  vatat  it  orttr,  tatycM 

onlf  really  woot  lo  iotltjtdt  *  tMBWk. 
Major  Ueu.   W'EBBElt  aiiwd  |gr       «nvtm^  of  iBMNlliv  tte 

•UtcmeaU. 

Dm  president ^  Mlt«r  bmbImi*  tmOAafmitt  apm  ttk  pMV 
titer  wouM  mtj  wait  untO  Iff.  CUf  hti  fhebML 

1  I  lllf  •.  i^^if  I  >  -ue  u!  '.hr'  .-i|.rt'Mf»  :uvr;!vt^'r  i«\wlr[n  AhlL-l)  llie  COm|.*luy 

«■  re  |jri'V«iil«d  trucu  ctir>-iti|{  <m.  Ht)  urged  llw  louiltltiuo  to  do  t<terj- 
UiiuK  (lOMible,  by  cumtuillee  ur  <>t)iM-wiae,  tii  IMOKCt  UwpiQhMlm  ftMl 
the  olAttuclton  iil  mutiicifial  uuthurilioi. 

Maj-jT'Gea.  C.  K.  WEHBER  wid  tiiat  the  Iimlilutioii,  before  the  Com- 
■nilUv  nt  whU-li  puMil  Oie  Telephane  Bill  of  1899,  did  the  very  thiiiK 
whi<:b  lh«  ImI  aix  &ker  bad  nUfRMlM  UMf  «ilMM  d«k  Tit*  T«l«|AoD«  BiU 
of  1099  WW  the  charter  ut  iD  UMM  «Uk  t»  «IIM4  the  «(•  •(  th» 
tcle|ih<>ue  111  tJtki  cuuntry. 

Mr.  J.  OAVEV  wildwdl  tiwt  lUi  4MMliw  «m  iMber  «ff  tto  wtteiit 
of  the  Paper.  HoveMr,  h*  mwld  laf  »  hm  word*  m  Xr.  Claj^a  taeTcnt 

hi»ti<rj  whigli  Ik-  bad  bruuKbl  up  in  «uv,h  a  mny  «*  to  IpitI  ip'r  t  > 
briievr  that  the  bamperinit  rrguliiU'vni  existed  at  the  jirrirnt  iii  in.rii^ 
I'or  in>lanor,  the  ralea  in  uoDoci^tion  with  truck  wnrking  might  bust  (leen 
I)i4;h  lo  the  eiirlj  d«;«  befure  anyoiMi  kocnr  how  the  inatti-r  uu  K"><>g  to 
work  out,  hut  fill  y>uin  ami  jri-ara  thr  rompaii;  hod  had  an  «h>»lul<^1y  frrc 
hand  ti>  char^ce  n.-*]lj  VI  hat  llwy  liknJ,  ann  in  hmm  cju-  <  ahcrr  thr  Poxt 
Oifiii*  hail  bi-r-ti  in  opp«Mit)nri  th^7  bad  ivctualij  ^'  in-  :i>  '.hr  >fuhii^ibi'r  and 
ICiTcii  him  fnwf  telr(>Kohi'j  aiid  Winn  In  ^:rd(  r  t^-  iiiiiui-'  liini  i  :  ■■  tl  i- 
Pofil  OfBcr.  ll  Whit  alko  unfair  fur  Mr,  '  Uy  !•>  Aj-  ik  h:-  Im  Ii.ul  upfn  >.  .rr:vl 
otlicr  poiou.  It  rawt  be  iMrae  iu  mind  that  io  actiug  a«  it  had  tbn  I'oet 
OfltetractMlbr  vrotCjUM  llwrigtitiol  tlw  QoTiniBnt  uwkr  tlw 
Rniph  Act4,  Md  Unh  bad  Vcii  viuUidwd  in  «ih  Uw  Pbit  OBgg  mmitad 
to  rttaUiah  trlifKruplui  >ir  li>  (ako  poaBoaaioo  of  the  tp'ographa  of  the 
country.  But  tlM^  Trh'graph  Acta,  again,  were  tbc  roaulia  of  a  public 
deiiuind  pr<-<*i-.l  upm  thr  U">t>roinrnt  and  carried  \>J  rarlimiivDt  in 
reapoiiM'  lo  thia  dri(iaiu),  and  any  >iuba<H)U<.'nt  actioik,  nhvthi'r  of  Houac  of 
Cotnnioiia  t'lminitt'x-a,  the  lf<MU<-  it*clf,  or  tlK  Poat  Offict',  bad  been  doOL-, 
gcui-nlly  api-akinK.  aa  ihr  kviuU  of  )iubtic  ptvaauic.  Furtlter,  if  Mr.  Clay 
or  acy  otbrr  ini-mbrro  of  thr  Inatitutioo  »'ould  turn  hack  to  the  minulca 
of  «  rttlr-nc«'  that  wrn-  taken  before  the  last  Cucamitte*.'  of  the  Houae  "f 
(  iiLiiiii na  they  would  find  that  the  geoeral  evideucv  n'a«  iu  favour  of  vh'; 
tcknbouee  b^iig  taken  uver  hj  tbe  State,  ami  Iberefore  it  waa  out  on 
«h>ia(lMlii««(tlwFM(Oaw  thU  thta lali^r M bMBudqitBa ;  ttma 
Hit  wlah  of  tbc  imUia 

I'ul.  CROMITON'  found  himaelf  in  full  >yiupathy  *iCk  tbe  aulltor  after 
a  careful  peruaal  of  the  I'apcr.  He  a^jreed  thail  it  was  not  on  account  of 
inetllcieiKy  a**  eiiirir'^-T*  *.h%t  we  wer»*  b?hin- !^u■^r:l!  ;  it  wft*due  to  exi^mal 
eauaa^,  and  i.'Lh.-  f  rhone  i;-Ji'J»-''k  \\\a,  tj;i  .iitubL,  ihe  TnLin»u>B  A>:*1  floTOl, 
lha  fltat  act  LliAi  iV4t«.!%:d  }.iuv>^t«  enu^pri^  ^ud  tttiayesi  muntcipaiiuea 
to  eampate  with  privata  eoccrpriae  by  nifaos  of  ifae  rutaa.  That  early 
TMUBOaja  Act  waa  tbe  cnmmeiiceiueDt  of  a  curae  tliat  had  bung  over  the 
country  ever  ■•\uf::  It  waa  uaeleaa  fur  Mr.  Hatumoud  to  poita  la  a  uiau 
wiih  «ii  lui  >o vrijiMirly  short  memory.  He  bad  apparently  forgutt«n  how, 
vcan  after  tbe  Klactric  Lighting  Aila  caoM  out,  uiuaidfadiiiiai  had  lying 
fala  acowa  aaS  mtm  at  proaMonal  ordwra  wbldi  they  narar  put  into  forw>. 
Tbqr  nmw  wanwi  •  tngir  «nUI  pittt*  aotarfirfaa  ahowed  them  haw 
etecli'ic  lightiug  tioulfl  be  made  (mifitaUe  in  thu  country.  They  would 
never  have  had  14iL  iurested,  lei  alone  14  nilliona.  if  ]iriv«te  cajiital 
had  Dot  b«n  got  |oi;i»thf>!-,  mii  hail  «}i<i«-:i  '.Kit  in  EnK!.iTi(l  eni^ineers  cmild 
do  what  wa«  iJijik-  ];i  AiiL'jr.ca.  Tlu-rr  w.v<  nu  iluulit  f.h.i*  in  t.hr  t:\rly 
el^litie*,  when  .>  It*  were  trying  to  work  up  th>?  cJeclricai  induatry 
niuuii'i|iahlirH  were  tJietr  enemieik  TbMT  dl  ramambare'l  that  atock  phnMb 
"We  liave  coutrol  of  ouratrtela,^  whMi  wM  alwaya  put  fnrward  If 
any  fji  j^:ti<-«  in  vtny  uf  <-annwtin|p  op  Dwi«i!mer«  wvfrc  a*ked  for.  Am 
a  ].i\)uiijie:L'.  ftL-t'ir  ui  tliL«B<?  ttiini-:''  he  with  *.;nie  autlifritT,  anil  it. 

apfirared  to  him  tliat  we  wen;  io  exactly  the  aame  poailiou  (o-day  with 
ngMd  to  the  diatHUitioD  «t  poem-  on  a  large  acale  all  orer  the  country. 
Attuther  Smporfaul  lUng  mi  tbe  public  imprcti-iou  tliat  electrical  ongi- 
BMia  ilirirut'lvea  ««n  Ut  Uanie  for  tbe  backwardiMna  of  electrical  progrew 
Inra :  u  ■  haaaefnl  and  m«at  nomerited  imputation,  wbaa  it  waa  con- 
iod«Tfii  what  liiid  Ixieu  dunr.  ffe  claimed  for  Kitglaiid  moat  of  tbo  thini:n 
tliiiL  Im  l  tuikii'  <  IrL:ii  i.  .J  ii.nti  ibultoD  poatiblfl.  Look  for  in<t4ncc  <it 
)i>.^kiu*uu,  i^K-jM,  u:ul  uuuiy  otber»,  Waa  it  uot  Eut;latid  tlkat  produced 
the  Willaua  dixect  actiiig  hiifh  apaml  «mi««|.  wUdi  liad  mada  aariy  eiaetric 
lightluK  alatlutia  pvaible  in  cloinM  araait  Himdredi  of  other  thing! 
cuM  b.-  uji'nei<  i»f!,  ht«1  !Wr»  wiM  n-ii  .i  thiiii;  iu  tite  electrical  induatry 
uliitli  w  ..ii  J.'  |.ri'^.iit-  i-fiiig  .l.iic  sbiiRlLli.v;  had  not  beeo  done  in  England. 

Mr.  W.  I.  MADUKX,  replying,  aiud  that  he  would  not  move  a  reaolutioo, 
tmi  Hr.  Haoimuud  waa  wnmg  &  inplf  iac  tkat  be  had  aaid  no.  ;  Ur.  Haii- 
IIOND;'I  bag  your  i«nloB.)  Had  ha  dan*  au.  however,  be  would  have 
diraetdl  tbaitna  tachaical  queatiuniiiiMlved  In  Uilalaiva  HMvavwMahMiU 
Im  fa^amd  to  the  oommittca  wbiefa  night  vary  mMHj  te  tfftbM. 
TbU  waa  no  aecti'inal  matter  :  it  wait  no  loattm'  between  »»e  aectloa 
of  tbe  Inatituti'ju  inA  uiiuili>ir  ;  but  be  l^^BM^ry  Ui.t'.  tbe  tiucattunofmuui- 
opal  trading  had  been  brought  into  the  <lui:u««<>u  usainlyi  however,  by 
Hr,  Ha— MiiBrlt  lAo  wm  dnwiaf  »  nd  herring  acroaa  tbe  trail.  They 
eiNiM  gaaga  tlia  valna  of  Hr.  HamaoBd'a  arKuinenta  bgr  ht>  allegiOK  that 
tlie  backwardneoa  of  electric  lighting  in  thU  >  <'untr\  .<  m  d  .ie  t<  (tie  d.rait 
neaa  of  gaj.  He  had  never  bfliiil  audi  a  m .i-^r^inf nt.  n.e  c..«i.  i  f  g;w?. 
bad.  iu  hiV  opinion,  very  Utile  indeed  t-i  wiiJi  tb>  i^irkwar  !ii(-«  of 
electric  lighting  here.  With  referen™  (n  •.he  jioim  i used  i.y  Mr.  H»iiirDotwl 
and  upon  which  he  aouKbt  iiiformalJoQ— liu:  litiiil  uf  aia:  -^1  a  ,iftti'i«— 
tbeae  mattem  had  been  ^:'.v.r  ir.M  very  carefully  b;  himaelf  and  otlnrswho 
were  inatruinental  in  i.br  ;  r m  ilion  of  the  |iawer  bOla  laat  aaauon,  and 
they  had  mlliered  a  great  deal  of  iiifiii  matiuii.  It  Wa*  riiWe  to  com- 
I'leM  tb.  whole  of  thc^te  mattcra  lub.  tli-  I',i:*r,  .tiul  he  thought,  in 
preparing  it,  that  bit  fint  dulf  to  the  iDoUtutioo  was  to  point  DM  tlM 


[Qe«n«  hy  which  the  obntaelaa  to  the  davvtopraent  af  the  idea  aitouM  be 

reijins'^ib  Th*  rerthot^l  f)iip*^oaii  ariaiag  in  rutiar^  ihm  with  the  p^taw 
I'ilU  tu'L^'it  UMf  jIlj-  *b«.irb  the  aveningaof  the  liutiluiinii  fur  l».i  or  i.h.Tn 
jean  alter;  and  even  one  of  the  pouua  maotioned  by  Mr.  ll»iuuiuiid  wumld 
take  two  or  tim*  vmOagt  ta  llnall  out  With  raowd  to  tbe  enNiomie 
limit  of  a  lirgs  eantral  atatlon  fi**  yean  aca  tluo  had  baaa  piaoed 
nt  S.OOO  «i.r,  h-it  now  thi«  fitiiro  Ktundad  absurdly  in*.  He 
referred  to  *ii  urti'le  iu  tlie  y.U-irwit  WoriA  of  New  >  irit  f -r 
Augu't  13,  1899,  which  concurred  io  thia  view,  and  eaid  he  had 
corae  to  tbe  concluaiou  that  it  waa  the  character  of  the  area  bein^  dealt 
with  which  flteil  the  eeonomic  afate  of  the  atatian.  Under  mne  ctrcum- 
aiaaeeLa  100,000  H.I',  would  not  be  too  Ur^ga  a  etation.  lie  next  read 
exiracu  fnnu  lettara  aeot  liim  from  the  tawiJaut  of  tbe  Knaton  Kdtaon 
''unina:!}-,  Mr.  Hale,  an  m^tieer  in  tJie  Sutw,  arK>  Mr.  fiittieH  Kapp,  all 
i  ri:ilj^:ii«fc^  till*  vif'W  of  tlie  inntt.er.     The^e  .et  tern  will  be  j'li  irbslifsl  m  full 

in  tbe  JounuU.  Mr.  Hammond  bad  alio  itfeiitd  to  the  vaiuaitle  work 
«M*blo«alaatliaiMeahadd«Mto(tii«aBMCTaiBdiap)ied  that  tba^  wan 
iffidar  •  dtbt  af  (raliloda  to  then.  Ook  of  SIS  taaaicipaJ  ]>rorn(oaal 
nnler*  naai^UOinre  nw^Iy  io  the  eonaf  rartt'-m  stJiRe.  He  w.oi  nfmid 
Tr.jf.  Ayrton  had  really  rikrur.:!  f  ir  liiiuielf  tlie  title  "f  '  l"n-(iT.i.rrr  ll^ois- 
Dumber."  Re  oonld  not  apeak  of  a  nmpie  qaoaiion  like  titm  withoet 
raking  up  xonie  back  number  dating  from  1879.  He  fait  apcclally  atroo^ly 
upon  three  rcmarkn,  Wauae  Pruf.  Ayrtoa  exhibited  hi«  utter  incapac«ty 
to  graap  elementary  commercial  puinta.  He  had  aaked  why  the  Metro- 
politan liailway  waa  not  run  by  eleetricity,  and  eaid  that  thia  could  not  lie 
the  fault  of  the  lo>-al  autlMriiieit  Tnie,  hut  it  waa  entiraly  a  qm'-tiiiit  of 
liU'-iaaia,  It  waa  inif«>ejiib>Ie  to  -j|>ftet  kulIi  a  cuiiiplex  R)°<tem  ax  »  r^ilwuy 
aod  convert  io  a  abort  period.  It  took  year*  to  do  it.  Ho  couid  uoder- 
■tand  the  poailiH^  had  ymtHtUMH  «ho  Matropolitao  Kaiiway  Cot. 
Prof.  Ayrtan  aiBa  ntanwd  tft  tha  eaaa  of  •  ■mnewhat  tMrge  generating 
station  having  a*  it  neighimur  a  rma"!  l-rnil  authority.  But  he  waa  not 
aurpriaad  that  the  ennipaoy  wouM  m  t  i.u;t|-'ly  SiDO  ii  r.  for,  aay,  3d.  |>«r 
tii^tr.  Why  ahoulil  a  large  company,  with  a  laiige  etatiao,  presumably 
■.u]'p1yiiig  a  Unge  area,  go  out  of  ita  way  to  dhlnniM  iuqntciu  for  one 
£iju»uiiier  of  euch  an  exacting  character  as  a  loaal  OMtbarilgr  tor  ^  *>')'■  il 
Coming  to  the  suggisetion  that  Mr.  Clay  had  not  beeoloenlar  in  ajMiaking  '4 
the  telc]>bonea,  be  said  ha  had  the  very  greatest  «ym|>athy  for  the  diffi- 
culties wilb  which  the  T»le|iti<.ne  Cirrqiatiy  hstl  been  cootendiDg.  Tbey 
were  Mjt  ;. -.1;  ular,  and  any  whiii  wil*  gt.^Kl  eii'.'u^^i  Ij!  whip  them  with. 
Ilioee  not  oonnectad  witbt^ophoDO  work  could  hardly  realise  the  difBe:Utie* 
under  whidi  tba  TklaplMao  CaHpuj  M  baai  oamhigou  iu  work.  Plas- 
tically tbe  whido  at  tMir  bwifaaoi  waa  wwhaad,  and  they  had  to  get  way- 
leaves  wherever  tliej' could,  and,  in  fact,  were  at  themei  y  -f  ever^-  ioe. 
In  adilltioo,  tliey  had  been  treated  by  the  Guvi-nuu-uL  lu  a  vsry  "lialihy 
manner,  and  be  waa  sorry  to  Hee  aucb  an  hnoiiurabic  man  aa  Ur.  Osvey 
hnving  oiEclaJ  responsitMlitiea.  Ttic  Tolephooe  Comiiany  Ikad  been  the  object 
of  tyranny  of  the  ui<at  igiHirant  aod  op|Hreanve  kind,  and  if  tltey  tyrannised 
over  peu)ile  they  either  made  them  liaf»  or  cowar  i-,  :iu4  fre  ,  aeail)  l>oth. 
Prof.  AVRTOX  :  Which  is  it  in  U«is  case  » 

Mr.  MADtiKK  iai  1  »»»  neither  in  thiaoawj.  1  he  l>  .1  i  nn-e  nol  the 
Guvemntent  weie  ■ --(iMntiule  .'..i  any  aipstlientii  the  i-  suijiiiny  tuit-iit.  Ii»  e 
raaiirted  to  in  iirder  to  |ir«iierve  the  btuuMsa.  He  was  gUkl  utiiti  such  a 
member  of  the  Couitcil  as  CM.  CiMptBB  M  tpfniiftlod  tbe  intentiena 
of  the  Paper.  Or.  Tbooipaoii  had  ftdahod  Vm  nanHia  wivh  a  parable  aod 
ha  would  do  tha  aaow.  In  most  domeatk  clrdv.  eerlauily  iu  t!ii!  nat 
with  which  he  waa  beat  aaiuaiuted,  there  was  a  aoLiiill  :iieiiii>er  ^^^U■^  A-i-r^l 
or  tushcl  to  know  why  one  left  the  t,r}ii»e  reaionably  early  and  why  one 
nn.e  huiiie  l.i'.e.  I'n.f  .\YHTi.s  '  ir  1-ciiA >nably  late. !  It  was  uaual  to 
tell  ihissuiail  psnun  biiat  a  wa*  {or  Ute  pariwse  of  earning  her  bread  and 
buttar.  Thia  was  a  hrend  and  batter  question  ;  it  waa  the  qoestion  of  the 
teteraeta  of  the  Iiwtitution  sa  a  whole.  If  pri«-«ta  OBtaflirise  waa  any 
Wfvk  to  municipal  tr;iJ;ri^  in  I  b"  «an:e  direction  then  munidiial  enterprise 
win  wr.^rit;.  I-  wn>  t"  their  iuierefit  to  see  that  tbene  legislative  reatrtc- 
tioDi  were  rcmarad,  H  waa  more  than  tlieir  intenat,  it  was  their  duly. 
If  the  greatest  evil  of  the  pr«f<mt  time  to  ovBtawwadiifc  ondtlw  MadiiioM 
in  which  the  working  claasea  were  linng,  eotild  ho  raoioTed  h<f  tWa  dmoo 
then  it  waa  their  duly  to  aee  that  the  path  wai  cleanv)  fnr  if,  »nd  th»y 
muat  do  what  they  conld  in  the  matter. 

A  baartv  vote  of  thanka  vras  then  aocordod  to  Hr.  Madgan,  and  the 
mcetiBg  ■qjoBnicd.  _i.  . 


MOn  8ICBIYED. 

Otiftss  el  any  of  tbe  aademwnttaosd  wevto  can  be  bid  tram  Tht  Kltcttictmit  (Mloe. 
post  frss,  oa  rseslpt  at  i^blMt.J  prte*. 

"  Enpinewr!,'  Year  Book."  By  H.  R.  Kempe,  1900  (Hth  year). 
(Londoti  :  (,'M-bv,  i.i;.  k-.v ood     Son,)  8». 

"The  Truth  ibo'ir  (he  ilullewlle  Boiler  in  the  British  Navy,"  by 
Eiiginoer  Wilck..-.  i  Mjiti  lii.">t4;r :  The  Techiiicil  PubliaUiog Ca)  1».()A 
Model  Boiler  Waking."  By  E.  L.  I'lan  e.  f t^n<lon  :  Dawbarn 
and  Ward).   6d.  net. 

•'The  A  II  C  of  Djuanio  Dtsi-ti."  Uv  A.  U.  Avsry.  (LoiiJoa  : 
Dawbatn  and  Ward)b    la,  net. 

'•SciwMv  .^hdtni'fN,"  Keliniary,  li»Oi.  (London:  E.  asd  F.  K. 
Spot)-}  S-i* 

•■The  li-nn  aii'i  ^'Uiel  Tnwle  of  ths  Uniti»l  Sla'.«ii."  H*porL  of  tlie 
United  Stateii  TrLiiatiry  Bareau. 

<■  Oil  tlie  Ucaulta  Of  a  Dmd  Sea  Souniling  Ex  wdition  iit  the  Korth 
Atlantic  during  the  aumntr  of  ISM."  BjJt&Pwkia.  (LmdM; 
John  Mtirray.) 

"I,  htituziniip  lllcttrotecuica  Onrlu  Erba  -VnBeaaa  at  H.  lattUMO 
Tecnieo  Supcriorc  di  Milatio,  1887-1900.  '   (Mika :  U.  PiMi.) 
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k  HEW  COBD  AHD  PLUG  FOR  TfilAPHQHK 


X  weak  point  in  telephone  switchboards  is  the  junctioB  between 
the  cord  and  plt>K  with  wbicli  connection  is  inaile  to  the  }«:k>.  After 
beinp  in  ui-t-  a  certain  time  the  oorda  becomu  diinia^&()  at  the  place 
wbcr<j  ther  enter  the  plujt,  and  they  require  replacing  fi«quentlV.  A 
pattern  of  cord  and  plufi^  made  by  the  Bidin  flfU  ot  V.  J.  Vogel, 
clum«  to  overcome  thi*  diflieulty.  In  the  oord  die  two  eondncton 
an  both  of  6ne  metal  strand,  each  being  cayered  independentW 
^ritb  •  double  lappinf;  of  cotton,  and  I  hen  braided  with  coloured  silk 
to  enable  the  two  pnlea  to  be  dintin^iabed.  The  two  covered  wires 
an  then  laid  up  with  a  worming  and  oombiDcd  in  a  round  cord 
wUUb  a  ilttot  oiitnr  bttidiBo,  Attkaeiidof  thawinaiBnUooiitaet 
"    '    I  ana  Is       1,  and  tha  «^  of  lha  eorf  ia 


baekwarda  and  forwardu  on  the  oommatator  or  osciltatad  during  eaek 

re V  ,Inti<>n,  *n  that  tlie  coils  of  the  armsturfe,  a»  rhey  pa**  un<ter  Ihe 
brufih,  niJiy  be  \u  a  piisition  with  reapc-ct  Ui  the-  tiflil  uf  tin-  nmriiinc 
iQcli  ap  wil'.  induce  th-iTfin  an  K.M.F.  which  will  nn'rs  nr  lea» 
balanre  that  [iroduct'd  lU"  tin-  coil  pjisws  out  from  under  rhe  JtusIi. 

If  the  mocbitie  ie  ojier*t<-d  o-t  n  rotsttiry  convpiier,  for  example, 
the  bniahfR  dnring  one  j^irtimi  of  the  rovoliitioa  would  rrc{uire  to 
have  a  poaitive  lead  and  at  other  limvH  a  nrg»tive  lead  oorrcrpondiiw 
to  the  altanwting  generator  and  motor  action  in  the  machine.  To 
illnitnita  :  Soppoie  the  maehine  to  be  driven  by  e«itiianoiM  enntn^ 
Uutafaf  acting  aa  an  inverted  rotatory  ennvarber  ;  tikes',  when  the 
altaraatinK  wave  is  nt  a  maiitoum,  the 'lead  of  tba  bmibrs  will  be  a 
generator  lead,  while,  when  the  altematincr  mtrrent  is  zero,  the  lead 
would  be  a  ratximum  negative  or  motor  lead. 

AcaofdiDg  to  the  pwmnt  mvaatioii  tha  iavantor  ofataiat  tkia 


Fiat 


•tiffcEed  by  a  thin  ipirel  l  iindinc  of  whip  cord,  the  pitch  of  the  iniral 
f^aduully  increeiing,  as  nr-n  in  the  figure.  Theplug  itself  differs  from 
the  uiusil  construction  bv  tiie  fact  that  xhe  holkiw  etid  far  the  recep- 
tion of  the  cord  has  hotli  hi:  interiK^l  lud  an  cxLcrua'  screw  thread 
•ee  (Pig.  S).  The  cord  is  e«stly  paased  in  at  the  Hide  cud  of  the  plug, 
and  a  round  nut  screwed  over  ttie  end,  as  in  Fig.  3,  holds  it  tight,  the 
internal  screw  thread  preaaiog  into  Ilia  outer  braiding  and  aoldiiig 
it  firmly.  Uia  elainad  tlwt  wUk  tka  Nauuder  of  thaeerd  iiqnka 
flaiiUa  tlwaad  b  MlieitBlIr  tdff  lat  to  ta  tntdoim  Aaiplr  «m 
it  laaTNa  «ha  and  tkM  it  Nmiaa  in  tha  abape  «r  an 
!■  agito  of  tha  tanaiiM  piodMid  b7  dif 


mutinra  n  DTVuioi  ihd  botuobt 

OCmVERTERa 


Prof.  Elihn  Thomson  has  patei.ti-il  i  '!yiiani< 
HBUaoaJ  design  for  tha  panioae  of  obviatios  sparking, 
«f  lha  yataut  ia  girca  M^iOm  ia  tha  jfishrrMT. 


witli  II  commutator  of 

and  an  abstiaet 
otNair 


Vork  :  Pmf.  Tiinm»on  h;u-*  gone  on  Wvv.  theory  th^it  sjniikiiij;  is  due  t<5 
the  fact  that  the  current  iii  coi'."  tindf rf^jliij,'  culiimntiitioii  is  not 
uniform  during  a  reVKlutinn,  whili-.  4t  the  e.mie  time  tSie  r««nitaiit 
armature  reaction  v.irifa,  therehy  vai'jiii^  (he  fii-hl  -itrength  under 
tilt!  poi(i>tip&  It  is  tlius  luipoiHiihle  to  lind  a  fixed  position  for  the 
commutator  brushes  such  as  will  result  in  the  suppression  of  spark- 
ia^    The  conditions  tequin>  that  tlie  braahee  should  he  moTed 


various  widths,  the  segraenti  heing  spsced  closed  together  in  some 
portions  uf  the  commutator  and  wide  apart  at  otherv.  The  commu- 
tator being  revolved  at  »  nnifnrm  ftiii^nlir  tvlocity,  thereby  causes 
what  amoiinls  to  a  vanahle  vilmMiy  of  the  laments,  whereby 
armature  coils  in  advaTu  e  of  n  neutral  p^Mtii  u  rn>t  undergo  commu- 
tation and  then  coils  behind  xh'n  poMtiou  4niilarly  undergo 
eomrautatibu.    By  tbu  arrangement  ;\m  Ei;\  eial  arroatnre  coils  may 

ba  aanad  toMna  andar  tlia  aoaotnuutor  bmshea  at  timrs  daring 
fbair  nvahnUn  vhta  fha  haat  sparking  will  take  place  doa  to 
aonmnitation. 

In  the  accompanying  illustration  is  shown  a  scctiaoal  vi««r  oftllfa 

commntator,  from  which  it  will  be  seen  that  Che  segtiients  near  roiiic 
iwrtmns  of  tliv  periphery  are  crowded  together,  while  at  other 
I  portiob^  they  nre  ijiven  a  wider  •psiHnf'.  As  alrea<ly  slateii,  the 
I  object  of  ihin  upaciui,'  in  III  ohuin  a  result  equivalent  to  an  automatic 
shifting  ot  Uie  wmmutator  bruiihes  backwanJK  and  forwnrds,  therelnr 
obtaining  the  advantages  due  to  a  periodic  shifting  uf  the  diamrteV 
of  commutation.  The  effect  of  this  varying  width  of  Che  *cgiiirnt» 
is  to  cause  some  of  the  segments  to  ba  aomiNtad  to  point*  in  cha 
winding  lying  on  approximately  the  aame  ladins  at  these  segrocn<s, 
whUa  atbar  SI  goients  are  connected  to  points      the  winding  which^ 

S'laaionof  tlie  spacing  referred  to,  are  an gululy  displaced  from 
e  segments  to  which  tJiey  are  eonnectod.  The  opacing  is  so  chosen 
that,  as  the  annatare  revolves,  the  comiuuutor  brtulies  wil),  during^ 
a  single  revolution,  Antt  comuiotate  esirrent  in  a  c<iiJ  Ij  inc;  mi'lway 
between  the  pole-pifcea,  then  in  a  coil  lying  in  a  poi-itloii  -idv.itu.ed 
in  the  directicn  of  rotation  ttoiu  Uiis  middle  position,  lltcu  graduully 
back  ngain,  stop  by  step,  to  a  coil  lying  midway  lietveen  the  pole- 
pieeee,  and  from  this  potition  commutation  takes  place  piiccea^ively 
IB  coOa  IjriDg  la  potttionB  displaoad  lij  gnatar  and  (^n  it  t  angla» 
measured  from  tha  niddlc  position  baiwaen  the  ]wli.^iefc9  ia  a- 
direction  against  the  direction  uf  rotation  of  the  armature.  The 
cycle  of  operations  is  completed  by  a  atcp-by-stcp  return  to  the 
poaition  of  the  diauiutcr  of  commutation  by  alartiog,  which,  as  will 
be  rememlered,  ct  ritepondeil  to  a  coil  midway  between  tlie  field 
jriolcH.  'I  he  result  of  thip  spacing;  is  to  prodnc*'  an  Rtl'cct  o(|uivalent  to 
an  oscillation  ol  the  bruBhes  on  a  commutator  (/f  the  ordinary  type, 
Itie  rvsull  Ijeing  due  in  this  case  not  to  an  actnal  ishiiiing  of  tha 
bruahee,  but  to  an  appaiaait  latiaftioii  in  angnlax  valacity  of  tha 
commutator  aegmeufa. 

The  utility  of  thia  tfailUng  liackiratdt  and  ferwardt  of  tha  point 
of  commutation  is  iMd  to  he  parlicalatly  valuahle  in  commutatlog 
machines  in  which  continuing  current  and  siugle-ph.-ue  alteniatiag 
current  flow  between  the  armature  and  suitable  oo-opentnig' 
collector  rinjra  and  commutator.  X  machirc  of  thi"  type  may 
opcrilc  nt'aerioi  a  njtalory  convcitci'  t/i  ihaijfje  a  '•!ii;.:lc  bller- 
ualirif;  curicnt  into  cotiimuous  current  or  as  an  invci  ic^i  rutjitury  to 
pri>iu;e  the  ri[i]io»itc  traiiflormation.  The  machine  m  cither  case 
UMy  or  tiuiy  uui  «/iMiift(u  to  produce  maehankal  power  as  well.  The 
General  Electric  Co.  controls  tha  MtantwhidiBaabMBoblaiii 


Prof,  lluunaon  on  thia  i&f  eaiion. 


1  oblaiiiad  by- 
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BOABD  OF  IBIOE  ELECTSIC  UGHIUia 


Oa  F!(id*7  l«rt>  At  tbe  Westmiutw  Town  HtU,  u  inquiry 
-WM  ownad  kgr  tbe  Hoard  of  Trade  to  oonaMw  tb*  »|iiUMition 
'«f  yanoaa  «l«0tno  lighting  companieB  and  local  anthoritiu 

for  an  alteration  ol  tHe  following  proviso  to  No.  B  of  the 
regnlations  which  bare  been  made  i)j  the  Board  of  Trade  for 

easijiiiirr  a  pmper  and  Boflloient  supplv  of  energy,  viz. : — 
"  Piuvidt  il  ihiit  no  c  luinge  shall  be  made  in  tbe  pressure  of  the 
supplv  t<)  iinv  pjfmihts  which  at  tho  date  of  tht  -c-  ro^ illations 
are  supplied  wUh  entrgy  b^'  !hi'  undennkurH  t;\(*;)t  w.lh  the 
coneof.l  of  tbe  oonBomer."  The  alteration  lipplio.l  for  i?  -Aini 
for  the  woriis  "with  the  consent  of  thf  CDD-iuintT,"  ihiTc  -houl  i 
ijo  s-il  i-'.ilu'.td  thf  words  "  on  nuch  tt'rm?  ami  conditions  tis  may 
Lie  ui^ref  d  upDii  hctw^fU  tiie  uuJurlaki  and  ibu  L'unsuiijLT, 
or  failiUi;'  ai>rienient,  as  may  be  setth-il  liy  an  anntr.itor 
appointed  by  the  Board  of  Trnde,"  or  words  cn  ib«t  <  ffi  ft. 

Sir  Courtenay  Boyle  prertidbii  Mr.  Balf o-.ir  llnsivn*'.  K.C  , 
Mr.  K.  Wallace,  K.C.,  and  Mr.  I).  Warmiogton  appoarcii  for 
the  Westminater  Electric  Supply  Corporation  aud  sonu'  local 
autborttiea ;  Mr.  Moon  for  the  Chelsea  I'Jectrio  tiupply  Co. 
and  the  Metropolitan  Electric  Supply  Co.  ;  Mr.  Alfred 
Lyttelton,  K.C.,  and  Mr.  Talbot  for  the  London  County 
CouDOil ;  Mr.  Danokworte,  K.C.,  and  Mr.  W.  J.  Walter  for  the 
City  of  Londuu  Corporation ;  Mr.  Littler,  K.C,  for  the 
Windsor  Hotel,  and  Mr.  Boskill  and  Mr.  \.  D.  Cane  for  the 
City  of  London  £J«elrie  LightiDg  Co.  Sovoral  eocfiontions 
and  a  tnw  motrapoUlMi  boronght  iranaliewiiNMnteil. 

Mr.  BALKOUR  BROW>M';  K.C,  wh«  .l«t.|a  the  c»m>  fw  the  \V«.,l- 
minuter  Comniiiy,  whSHi  h«il  iii»H<?  the  appUmtii  n  fi>r  thin  imniiry,  g»To  a 

lloarit  "f  Ti !•  1  ■■  ri'L-ul»liiins  wlm  I.  I  ii;ti,ui  -.h:-  p-i  i  is:.  t'p,  Sinc« 

iwrnuoiuu  iiaii  bien  grkiiUM  to  nuiiiiiv  Kt  a  hijchrr  provurv  with  tho  ooo- 
Hital  thaeoniBaMr,  oui  oi  6,6<X)  viamatn  on  UwliiMk*«f  tba  WMt- 

-iwhnfT  CaopaDy  only  tight  but  rrfncei)  to  t>«  riiMignl  omr,  and  tha  fact 
that  tliene  eight  haii  to  be  »ufi!iUiv<  n'  n  !ii»pt  iTc»><ur«  c<*.t  the  oouipiuiy 
«  great.  il«ul  o(  tnon»r.  Tin;  ;  rcM  ni  i  rn  .  .  I  ai  i  .  4  to  200-Tolt  c<<nMiiseT« 
wn*,  on  tike  average,  47&il.  i*r  unit,  whereoe  the  100-volt  consuaiers  were 
«barKe<l  full  p<ic«  authoriMd  kqr  the  votDioinr's  ball — vix.,  8<l.— nnt, 
howeTrr,  aa  a  penalty ,  but  bcnUMS  Uiey  luul  no  rigltl  to  bo  aup|ilie>i 
at  the  cheaper  rate  at  th«  ezptoae  of  otberiL  The  coDpaujr  were  perlectly 
willing  that  thcue  eight  coK(«m»r«  nhuubl  gn  over  tn  it«  rivala.  but  tliii 
tbcj-  ref'.i't-'il  rl  ',  anH  nt.  prr*m»  in^isln!  ..n  :5;i  f«tinff  their  own  term*  if 
r lir  I  li.iM^;.j  :"  ■■-■<!  iii-"1<'-  'rhi:.  «.vi  lii-  Ir  [hhui  which  would  have 
to  lie  diacuHsed.  Iticy  were  quite  willing  to  nubmit  iba  matMr  to 
wMliMiMt  kaa  ta  tliw  Iba  ofaiietM  would  w*  apaib 

'  9ir  COUKTKNAY  ttOYLK :  Raw  you  oMnd  arUtfatlaii  at  yoar  own 
«xprnae  f 

Mr.  HAI-KOUU  minWM;  Mi  l  N  :,  hut  his  .  iui|.aiiy  *lt<!  [.ci 
(ectJy  willing  to  subinil.  to  arbitralioo,  and  for  the  Board  of  lYade 
or  Dome  ntJter  body  to  fix  their  nhuw  of  tba  expense.  Tbe  ubjeeUm 
ia  queetioQ  were  the  Junior  C«o«t.itutioiial  CThib,  who  were  adviiol  hj 
Mr.  Cooper,  cuoaulting  electrical  engineer  ;  tbe  Uo«a|^r  Duclinaa  of 
Sutberland  ;  Mr.  Todd,  of  33,  Katon-»)Unr«  ;  Mr.  Norman,  of  Gel. 
grare  Mitrminn!!  ;  the  Hotel  Windaor,  also  adriaed  by  Me.  I'oopir  ; 
Meaei'o.  Sr:ll  n  ;iiid  '  .pef,  of  3,  Broadway,  who  only  ci'iin-iun-l  wim-  7U 
uatta  during  1900 ;  aud  I'rat.  Qeorga  Forbae,  34,  Ureat  Lieor^ge.atreel,  who 
■onl^aaMaati  iTfttUi.  Whoa  itwaa  tatkaadvaaiti^ol  tteMtfMiy 
tohaTa  the  whole  of  their  lyatem  oo  tba  higher  prtMura,  it  ma  alto  to 
the  cojaumir'a  IxMiefit.  Fur  inatance,  al  prenciit  tlie  diiitHInitiun  Icmmhi 
were  12  per  cent.,  while  if  tbe  200  volts  were  uaed  entirely  thi<  would  lie 
reduced  to  6  per  emit.,  ubvioualy  a  gain  to  the  cuosuiuer.  Further,  owing 
t<>  the  gmatcr  eajiacity  ut  tlie  inaiu*  tliere  would  be  Icaa  frequent  inter- 
ruption and  {iuUia)(  up  of  tlie  street,  in  additiua  tu  which  tbw«  was  • 
•leadiar  and  ■Mia  atBcient  tuppljr.  Waa  it  natoaaM*,  tbanfw^  tba*  a 
feweoaUNncn  ahovM  block  the  waf  ta  thaw  adtantagMl  81.  Ptiacias 
and  01ail^,^»w,  anionij  orhflr  plai-^*,  were  working  at  tlie  higher  j.pniiBMre 
eatiafaclur.l;  -  Mi.  yi-r  wiui  «u»-i  ..ui.  iiiniply  bireau»e  Uir  ■  i  iiii^iEi}- 
would  not  agree  to  hie  t«nna,  Tittr  nnt  of  cbaogiog  onr  in  the  catie  of 
every  conauuier  MtahaaMd  to  Ih*  Mfbar ««lllgaiMW  bvana  tetba  com- 
pany, and  up  to  DOW  tw»  bad  aaiOimtM  t«  UnJlM.  On  Prcf.  Kannedy'a 
ealinute,  by  i>u]iplying  all  ibeir  cuatontera  al  30O  votba  the  ci>mpaoy  would 
■avc  wnietliing  like  £lb7,0<X)  during  the  next  21  year*,  but  deducting  the 
£46,000  «f  I  lit  '  :i  iiiiii;  <•  .iind  fitting*  then'  iv  ! "  a  net  gain  to  tlx  com- 
pany "(  i.ll2  i"''v.  I'Ihi  fftft  waa  »igijiiu..iir,  tu  ci n  j •  uatiuua,  aa  llie  lea* 
aa}iital  eifxiuaiiure  incurred  by  the  companiee  tJie  leaa  would  local 
aitllkBritaa  bavu  tu  pay  lor  tba  aadirtabni|t  whM  thair  laaaa  aanirad. 

Sir  COfHTKNAV  BOTLG :  Why  hava  ywir  artlmataa  baea  Wad  oa  a 

periu»l  of  9,{  vf-;trt*  ' 

M;.  I'.AI  HirU  BHOWNK  rej'li".l  ti  nt  Prof.  Kennedy  had  done  thin 
hecauae  «t.  the  end  uf  that  period  he  evUiuiited  tliat  llir  iluratioo  uf  Uf«  uf 
the  lUAino  would  \ir  eihauited.  aud  couac^ucutly  tlic  dixtributioa  kam 
would  go  up  to  the  full  12i  per  cent,  aj^ain,  aud  uu  mring  would,  tbarafoa, 

baatado  after  tbat|ieri«d,  U  had  faaaa  itatad  tbat  a  laigar  aaMmntaf 
comtit  for  the  aataa  Utbt  imM  ba  «Hd  at  tba  bighir  pnanra,  ka«  lUi 
wavattfaacaliL 


Mr.  UTTLER.  K.C,  re|>reM»ting  tha  Whdior  Hal4l,  ccataaM  that 
tba  Board  of  Trule  hul  no  (lowrr  to  make  tba  iltvatlaa  Mqiilred.  Vodar 

tbia  reguktion  the  ounaumer  bad  a  Tr;t4>d  rigbtiaad  MlhlBg  bwtaO  Act  af 

Parliainent  euuld  dcpHva  biOD  of  it* 

Mr  i>AN(  KWKinib  KC^dw  a«  CItr  af  Iiandoii  Ocrporation,  eoo- 

ctirrMi  in  thi>  view. 

Mr.  Al.FRKD  LnriJiTOV,  KC.  on  babatt  af  tha  London  Oaaatv 
Council,  aaiil  that  (ha  enmpaiiita  ware  not  •eaklag  a  froah  regulation,  but 

tu.rtU  [h<-  ril!'^li"n  frf  an  eTiMtSnjp  nne. 

Sir'C'  llH'I'KN.n    li'i^l.i:  ii.-lil  -Jul  Ibe  BiKMrd  of  Tr.i.l-  l.n.t      :»ei  -.l 

make  the  aJteratina.    The  ]iimeot  regiilatioit  did  out  fvnpd  the  conaunier 

to  take  800  vult*.  and  tharalgia  Ua  adaiot  ta  tha  BaanlalTrada  winiM 

l<e  Ut  I  be  abn*e  effsct. 

I'rtif.  A.  B.  W.  KKSVRDV,  F.ltS.,  under  cmxeuminalion  by 
Mr.  Ib'K'l'''  ^ValLux!,  K.C ,  aaid  that  it  wan  in  1895,  liavinit  diacr■Tl^^ed  that 
n-lifttifp i?00'Volf  laifip-s rr.i]!4  hp-  4>htaine*l,  headriaeil  Itn'  ^V,^^t:niTl*^*^  ''om- 
p  VII y  :  I '  Miikk-  '  Kr  1  han^'f  ar-J  :  he  ih-tual  ehanging  ■■.  <-r  vta-  c:  i,  t  in 

lt>J'j.  }|j«  experience  with  16  e.p.  20O.rtilt  lanipa  waa  that  on  tirat  uae 
t  hf  r  n  ie  attahtljr  IB  caodla-power  I  at  500  houra  ibay  fotl  tu  16  bp.  igrai, 
u  iiilr  ifter  1,000  honn^  oae  tb«y  w«re  ab  mt  14J  e  p.,  multt  which  eon- 
p. in-. I  r.v.iurnl'ly  with  the  1(X>.rnlr  \arr'-.    It  wa>a  uiiat-ike  to  thint  tlicne 

wii.  iii'.r-c  .ilaiit^rr.      i'i'r  -irie   1  1 1 :  ri  i;  1  hr   -(.i  ii;  any  W*a  Wirking  un.  Irr  jl.ti-i 

of  Tnui*!  rutea,  and,  further,  io  any  three- wire  syatem  tbe  negative  aide  waa 
l>rartical)y  at oaftbjwtaatial,  K> that  aoy  eonaumer  oni  the  jxwitive  ai<l« 
had  a  )>rra(ur*  of  8(A  wlla  abava  aarth  potential  in  bi*  bouae.   Of  ooan*, 
if  he  wilfiilljr  iwtbimMlf  ID  tba  «v  of  a  ihodt  ha  wanid  aabit. 
Sir  OODirrRNAT  BOYLK :  t  n|ipoia  a  aback  at  4«0  lolta  wmM  ba 

•evere. 

WIT.Vl-i.^S  ..-.1.1  I,.- liiKi.f  lf  hvl  l.^il  1  I'.rc  l.liiui  'lillj  v..:i  I.  'rhc  ,1  ,.u-rr 
frv.m  Art!  waa  not  inereaaed,  hcoauae  more  piiina  were  taken  over  the  iu.ial. 
iatiiiii  gi^oaiaUf,  Than  wan  advaattwao  both  to  (ha  vonpany  and  to  thi 
c  iiiauiner.  Fhllt  of  all  to  tba  enmpany  tbara  would  be  the  aarmf  ol 
£7,600  i>cr  annum  which  it  wi»  nf^^nnrv  tn  rxpt^A  nn  mnin'-'  H  rirder  to 
kenp  thediatributioo  liwee  down  n:  IXi  ji-  i-i  t.  I'lii  '.tK  i ,  if  t  hr-  |iT»»«ire 
oould  b«  changad  to  200  volta  the  piimnt  mama  could  be  uaed  for 
approximately  21  ycara  before  the  lowirjt  raacbed  12}  per  cent.,  and  tbaf 
wiiohi  be  at  .Mn  c  reduced  to  abnut  4^  per  c»nt.  In  hia  report  to  the 
Weatmtnatrr  Iward  of  directora  in  1896,  and  at  other  times  to  a  few 
mrponttinns,  he  bad  atated  thut  the  i  on^umcr  hud  hi*  ah.tre  of  the  advan- 
tage nf  tlisa  -live  in  rtpital  expciiditurp,  Thx  ecHoimny  tiri.i  <i.i-jn  more  than 
JC38  ■>''■>  :ii  t  eonaumera*  bouee**,  rcilnrp.l  thr  [  i  i  if  v-m  rv-ir  imI  •'ub- 
atitutcl  new  Umpo  for  oki.  Aa  tbe  rc]p]latioa  now  aiowl  an  objecting 
aooaaoMW  aaald  laate  it  iiininiiWa  to  earn  ««t  the  efakag*,  and  tbie  waa 
>  diitinct  loia  to  tha  atauabaldan.  If  it  bad  not  bfien  for  theae  eight 
conauinera  the  whole  of  the  WesUnioater  ayatem  would  hat-e  hern  ;t  ?e.l 
over  by  now,  whereas  iustca'l,  apectal  plant  had  to  !«  iii«tiilli->I  in  ti  e 
atation  for  the  100' volt  cuneat.  The  company  bad  ahown  •  (jeoe^rua 
diapoeitiou  to  reiluoe  the  prii«.  and  the  areraga  WM  '^d.  per  unit 

By  Mr.  LtTTI.KIl,  K.C.:  lu  tlie  case  of  a  num  a  buaiaeea  beiot; 
dialoeated  while  the  wurkaiM  weta  in  tbe  place  he  did  not  kaow  wiiat 
would  be  done,  probably  arMtratsbNl.  He  did  not  agree  that  tha  liia  of 
lampa  wa«  fli  rt<'.i«d,  i>nd  the  suh-geetion  that  thr  re  «w"  '5  per  cent,  ieao 
life  witli  »  a>J'  .I'll  lamp  than  with  a  lOO  vuli  w  vi  -nni.ly  ,>l nuni,  'Thie 
figure  wa*  i|Uoted  liy  Mr.  Litdaraa  baTing  been  given  biio  by  tbe  toanag- 
incdifcetoraf  ihaBIaalricTiMdliiatpCa^)  Htithir  am  it  a  bet  (bat 
tha  afltaieDajr  waa  lata*  All  8  IQO  aolt  lam|M  to  hia  apacUaa- 
tion  bad  to  mu  1,000  ham  ar  ba  would  iiataoeapa  than,  and  9  tnajr  caa* 
I'  .imed  aumetbitig  lika  9^  watta  par  aaadla  Hp  to  41  waMa^  ba  aa—daiad 

tham  aatiafactory. 

By  Mr.  DAXCKWKRTS,  K.C. :  The  main  advantage  of  the  higher 
voltage  over  tbe  lower  waa  lliat  there  waa  the  aaiue  ourreni  in  the  maina, 
but  being  at  a  liigber  promure  a  great  deal  mure  work  waa  done.  I  la 
knew  of  no  diwtdvantagai.     He  liad  Ijeen  cuncernerl  with  Kdinburgh, 

O^ilham.  and  Dublin,  where  ihi-  imIui.-''  h«il  tie*n  ratwd,  mi  ii;  all  )'n-"e 
LuKt'..  I  he  ciinaunteni*  littinj^«  hml  Ijtu-ii  ..v<ir  :i:iu.e*l  iir  lej  l;iL-'>,i  ^1  I'ii-'  'T-.iM* 
ui4(Ut  be.    The  priiiciiilo  of  intiemnifying  tbe  cuatumer  from  all  expense 

teemed  tobiBalifr'«aa> 

By  Sir  OOUBTENAT  BOTLEs  Ba  dU  aat  thtra  waa  nrath 
more  fear  of  the  inwiU^  bnakog  dawtt  with  9110  aolta  than  with 
100  v  >ii>.  The  ioaulation  latu  D«da  00  Iba  100-falt  maim  waragaad 

enough  for  the  200  volti. 

By  Mr.  DAXCKWEItTS,  K.C.  :  if  tbe  inaubkUun  waa  ni>l  goml  f.n  ibo 
100  vvlta,  it  certainly  would  not  bo  atjxmg  coouch  f<>r  200  voila.  but  if  the 
iaoulatMn  in  tlie  firat  inatanca  waa  laalv  goad,  the  increaie  in  prcMure 
madano  difference.  It  waf  neeaenary  tor  fha  •u)>plier  to  overhaul  tbe 
cuatoiuer'*  fitlingv  no  as  to  ensure  a  greater  aooae  of  .lecurity,  and  in  ihii 
rvepcct  tlie  supplier'* and  c  i>iiii  cr  H  interc«ta CdinddciL  The  only  new  61- 
tingsnaoaaaaty  worattelam|was  100-voilboldan  wore  mUtcient  fur  aOOvolli; 
Froaatba  bi^iar  aoltaga.iMr  at^  lhaaauomar  gat  na  daiaato  adeanti^ 
but  bom  tba  w^r  ba  waa  tiaatod  ia  Banpazfaan  witixaaonaaaitrwbolnA 
lioi  boea  changed  ha  gat  a  dlatiBct  banadti  boaaiiaa  tba  whola  of  bla 
inktallation  waa  overhaiiiad  lor  him  aed  ba  waa  iinaiiiilai  witb  aaw  bunp* 
aud  a  free  iunpection. 

By  Sir  COUUTLNAY  B'  Vl.F.  If  Uie  eunsuuier  auppBad  bfawalf  with 
new  laiupa  lie  gut  no  btuefil  in  tliU  ilireclioa  at  all. 

By  Mr.  DAMCKWKBTS^  K.C. :  Loaebig  oat  tbe  qtiaaUoa  of  lampa  and 
prii-e  uf  eurreot,  •  ootiaueier  i»as  do  batl«r  ofFaud  no  wane  olT  if  ^lupplted 
at  200  vidta.  llie  price-'^  of  the  lanitn  werit  iihout  the  aanie.  Hia  remarks 
on  the  uuvAlitin  of  Uinpa  hati  not  ikmmi  confinnl  t^>  16  c.p.  With  8  c.p. 
lamj*  200  v«ll«  wan  more  satisfactory,  but  in  rcRard  t»  lower  laiidte- 
pvwai.aiaab  as  3  c.p.  or  6  c.p  ,  ho  aaid  they  were  very  rarely  uaeil  even  OD 
the  lOO-Toh  current,  and  njore  often  wore  used  with  pnsiuros  of  SO 
or  60  volts.  Many  thouaanda  of  luob  lHD|ia  wara  aonatctod  to  tba 
Westminater  wains.  The  couautuplioo  of  dia  aoaaunian  aftar  tba  cbanga 
arar  had  baan  practically  analtend. 
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Mr.  LITTLEK,  K.Ch,  MplllMdl  that  u  it  wm  poariH*  t»  «««roo<ae 
the  opjmMtion  in  the  WMfaniMtar  am  of  tha  WeaUmmttr  OgMfUT,  h« 
would  like  to  poatpoiM  any  farthar  cnm  exaaiination  of  IM.  Itwamj  «a 
behalf  of  ibe  op]io«itioiD,  with  the  hope  ttiat  an  amicabie  amnflMlMlltmuU 
be  arrived  at  Iie/i»»  tli<  iif  xt  sittinir.    Thi-  waa  agreeil  to. 

Bj  Mr.  ALFUKD  LVTrEl.TON,  K.C.  :  WitoeM  (MiniieiT.i  thnt  if, 
after  *  conaumer  had  met  tlte  requirement*  of  the  ooinjianjr,  any  |ioint 
I  wMlnUMit  it  «w      IMr  to  «A  tiw  aommer  to 


tiM  MMaM  of  All.  ' 

By  Mr.  ROSKIIX,  F 


K.C. :  It  was  wtt  hh  ttpfritncf  l!i»t  «  tetter  Hghl 
waa  obtaicird  with  300  v>iU<  ttim  100  \  a\L'. 

Mr.  J.  HKAI.n,  citairoiaa  ot  the  Electricity oomaittee of  tlte  Laooaster 
C''irp>smCinn,  '■" —  — «««8»«*  ^T**"  "'TH**' ^tHlOll,  If  ff, 
with  Prof.  ^euDcdy. 

Mr.  W.  A.  CHAMEX,  eleotriad  9i^Ktt  to  til*  OltV* 
wai  then  called  an  behalf  (»f  ito  a|i|iliailiaB.  Chw  iwiinJ  by  Hr. 
^\'!i11a<:»,  K.V  .  !i«  laid  the  <>laigow  arm  amnuntn)  to  28  rq.  niilm,  ind 
thit  2i)0  vuk  l&Qi[]«  were  uw<l  in  con*uuieii<'  promiw-.  1 1  in  lliiij  tli*t 
iap|>ly  at  100  TolU  pNMnwa  on  the  three-wire  ^item  wa«  commenoid  in 


VWt  Iwwwm;  t  Mijr  liraa  jvapaitlH  of 
MtMS60f«ttikM4lt«aiDalyia  abwil  a  doMii  tana  tfiat 

WM  IMdrilk,  AM  «f  thCM  btiog  an  alaolute  refuial.  He  couudered  moat 
of  then  to  be  aa  attempt  at  exturtion.  A  number  of  tbeee  were  in  the 
Krlvlntide  area,  a  lyitem  which  b*'l  txwo  taken  over  from  th*  Kt'I^-Iiiiide 
f ''itn;*iu_\ ,  itjul  thil  nec«Mit«tf  d  tlir  Uyni|<  of  sjiecUl  mniuH  ur  Llie  iuiliil- 
latioo  of  a  motor  traoiformer  in  each  cnee  for  the  purpoie  of  redunof  ilie 
BraaMrafTOttSGOvelia.  fliia  taUv  ooana  had  beeo  adopted  in  ooa  ea«e, 
Mrt  It  wai  a  noet  maatiilMtnry  pneetdtatf.  Tim  Mnaller  tlia  netor 
(Weraf^T  th«  mar^  (rnublew      it  becniMi. 

Sir  ri  »I'HTKNAV  lioVI.K  i  llsw  ohm  wm  it  finniinod 
VI l  i  s  tJiH  Mid  that  tlu!  ooniumcr  czunined  it  oac*  a  day,  and  that  tlia 
Corporation  not  to  it4m  » IPHk,  and  (fa       ■»  iir,  to  Wl  OoipttMioD 
wm  £150. 

tf  Mr.  WALLJVCli:,  K.C. :  (ilafgow  Coi-tioratioo  hwl  spent  lomv  £23,000 
ill  uuuauiueii'  houaea  oooiequent  on  the  change,  ^^'he^e  neoeamry  be  wai  in 
tiiTour  of  arbitr^tioD,  but  in  the  maj<irity  of  caMn  witb  whicli  h€  wm  orn 
cemcd  there  had  hern  ti  i  need  for  it.  The  total  Duml^r  ni  cniisuu'.en!  m 
Qbagow  waa  iJuOa.  ol  IhtM  1,J50  were  aupplied  at  100  Tolti,  ao<i  the 
nOHi^ng  9;,lfiO  were  alraa<ly  on  the  8S6«alt  ||illilll  Of  the  1^  not 
yet  changed,  460  wer»  quite  prepared  anil  tha  reiM&ider  had  not  yet  been 
dealt  villa,  and  lie  did  not  anticipate  more  IhAo  a  dozen  r«al  <:if:<jectc!i  <).  AV, 
tiiijae  at  preaent  eha>i^{ed  orer  were  tntuflv  -.itifififil.  He  agre^l 
Pruf.  Kennedy  on  thft  qa<vt!nn  of  danger  and  leei  puUiug  up  of  atreeti. 

By  Mr.  DANCKWKI'.'I  S,  K  (\  :  At  (llaigow  it  did  not  occur  to  them 
tliat  any  prueeedioR  hw.  to  uke  the  Law  into  their  own  hamk  wai  neocnaty 
UPtOaftrrtbay  had  done  it.  The  avarafte  coat  U>  the  Corpumtioii  per 
aOiWBiwn-  fur  tin  change  arera^d  about  £14  or  £15,  and  tlie  nriiig  to  the 
CorpMratiun  w.w  in  tlir  r»'  l  th»t  *  15  ;:'-t  i  »-iit.  ur  i!i  ;«t  i  put.  dinl-i5>i;tiv^ 
loal  wan  nuw  1^  lljan  6  per  rent,  Tti--  '.-ir^il  wpn»r  iti  iIlc  ciMiira  ■■f  iV.n 
town  ttuw  initiide  owing  to  tlte  rxceniTe  orerluaittng  of  the  nuiioa,  Imt 
iMi  wai lidm giiilliiaHy  iwiiijiiiia hf  flia liiaiiiw »t twtoHi  Iftwainwli 
«aAr  to  mamtain  a  eoiHtaiit  luwitua  wiOi  SCb  volla  than  wHSh  100  vdti 
on  account  of  the  greater  diatributive  low  and  diffieulticl  of  lialancing. 
ftc,  in  oonneciion  with  the  latter.  Tluy  had  varinu*  makai  of  2(X)-Tolt 
'  lampi  at  Ulaagow,  and  only  one  hw\  turnrd  >iut  unitaliKfarUirily.  The 
avertgo  oonium|ition  waa 4  watt^i  [ht  uandlr 

By  Sir  COLTRTKN'AY  ROYLK  .  11^  iuui  never  known  uf  ai^  inataiMe 
imia  the  alteration  of  the  fittinga,  kc,  ia  a  houw  kad  aaMMlatad  an 
•qwoditure  in  new  lapeitriei  or  furniture,  bat  if  alMh  dU  happv  itvai 
r  be  wwld  Hk*  rafeifed  to  an  arbit«-. 


A  full  N|MMi«in 


•  Hie  following  ia  a  mnaiiy  af  the  ia//'*  evidenee. 
aiipear  in  our  next  iaoa  t— 

Mr.  littler,  K.C.  iniipmn>ed  th»t  i;o  ilodnloii  hsd  ^>een  srriv*d  at 
yet  in  the  nuktter  uf  the  i  pp-niti  ii  in  the  Weitniiimti  r  artu  ui  the  Weal 
luinitrr  C^mpeny,  bur  tliat  tiir  mattt-r  wan  to  be  atill  further  dtaouamKt. 
Mr.  M<io«,  K.C,,  who  neat  opened  the  caw  for  the  Chelaea  Company,  waa 
fulluwad  by  Mr.  Pertj  iilill,  engineer  to  the  Clkelaea  Klectrical  Hupjdy 
Co.,  who  give  afidaoeato  the  effect  that,  out  if  2,032  conauiiier«,  1,516 
were  supplied  at  ttO  volte  and  666  at  ICO  t  '.u.  Practically  nil 
their  chinged-nver  cooaumoi*  lud  dme  i<>  M  lunt.uily.  At  100  v  lif, 
Cunauinem  nevtv  churiyd  M  ihr  nili'  nt  fxi.  [.lt  unit  whilst  200  ■.  It 
eoneunara  were  ebanicd  on  tJte  Wright  maximum  il«tuaiid  c^-ntem,  viz., 
M.  fcr  tha  ftmt  li  MV*  W*^  Sd.  far  ««cr>'  unit  c^maumcl  afterwanla. 
The  adianlaga  to  eonaamen  in  ttia  aelual  iirira  charged  dDHiw  1900  waa 
a  total  mviog  of  X3,000  for  the  mw  n'^trmtii  ft  light.  The  c'lmpaiiy  waa 
wiirking  at  a  Inaa  in  aupplying  the  lOO  ri  I L  r  jn^-iimrr/.  The  uMximuiii  they 
were  empnweml  tochaiige  under  their  bill  waalCiL.butlliey  IuhI  si v-co  notice 
of  an  iucreaae  to  oonaumcr*  at  100  Tolf  lo  7d.  per  unit  fmm  July  1  next. 
Ue  agreed  tl>al  pnrivUaly  to  the  Hnanl  of  Tnwle  rerimd  irguUtiona  in 
U06,lNft-mlt  lanpa  wire  m>t  an  c1li<-i«iit  a>  lOO-rolt  lamp*  but  tbia  waa  not 
lhacwBttOw.  RaeatfalBled  a  aaTtngof  frnm  £2,000  to  £4.000  per  annum  on 
nuinairtbe  preewire  wen-  Ai'.iVjlM.  In  »n»wcr  to  Mr.  lUnckwerf*  :-tierj' 
IB  to  the  practi-'-'iVility  of  riiHt-ii  t^ln^f^■nllerl^  f  ir  a  j.iTtii  (..ur  hci  ti^Q  of 
toe^Miartakiajt  if^eJOO-rolt  coommira  were  au^iritU^conceutrated, 

thlOK  ha  hfaiidf  midd  not  da.  HaMttaata^n^Mt  el  audi  an  luUIIa. 
tion  at  £600.  In  the  Cbel  ea  cue,  the  couaumera  bore  the  exi>;n9e  at  the 
alteration  to  fittinga,  lie  Hia  expirimonta  with  200-Tolt  lamp-  hu  i  pru\  f d 
that  wme  rtiii  m  louj?  an  1,5C0  hours  V*fore  tir*«ktni^  d,>«  u.  Tiie  ui  xi. 
witnesH  >si8  Mr.  Sjdaev  I.'.aS'nes,  the  ^St.  Tauoiia  U-ji-ijUHb  '  'juucd  K:i).;inCT!r, 
who  at«ted  that  great  difficulty  had  been  experienced  with  oonauinera  on 

a(  tU  ahtata,  b«t  iMedahud  ttet  io  «M  ttwtlMgrhid 
to  jWnnrtlmw  vtffiy  uatai  «to  qniw  mMplad'to  tip 


highrr  preaaure,  a  proceeding  wliich  he  aUo  ailmitled  the  Beruugh  Council 
knew  waa  ille^l.  The  in-icea  chiTgwl  in  the  borough  were,  f<ir  the  800- 
Tolt  conaumir,  either  a  "  Bat ' '  rate  of  5(1.  or  Wright  demand  ayaton  at  6il.  for 
the  firat  hour  and  2d.  nftcrwiinla.  IVactieally  the  rm  iaed  Board  of  Tnule 
rf^ulatioiii  did  not  apply  to  S'.  PacKra".  iw  tlifir  i^.lcr  waa  datrd  1883, 
but  Ibe  fiu:l  lhat  a  o,>py  .if  the  revUi'd  ri-v'ulationii  laid  been  aeot  them  by 
the  Ikanl  of  Trade  bad  iiwlucrd  thrm  to  cnpiiiler  they  applird.  Mr, 
Maaaey  MBt  abjiltod  m  batalf  o(  Ih*  Cram  Mth«ritio>,  and  Cel. 
Crumpton  fellewid  with  rrideoee  la  farow  of  (be  diange  on  gtnefil 
priDiiplea,  l*raetically  all  the  eTi<lRnc«  he  i^ni^-r.  be  aakid,  had  boon 
^i'.r.n  hy  him  year*  agis  when  the  f|iuwiio«  of  nu«inK  the  preaaure  to  lOO 
Toltawai  diecuvH.  and  \ho  aTuroent*  »^:n«t  the  '.100  rolte  praaurewvre 
oqnally  abaurd. 

Tbia  osoduded  the  erideuee  iu  aup]>ort  of  the  appUoatitio  on  Reueial 
banogjettoliar 


Dm«U«  1MB 


THI  UZIMOH  f  HOI  OF  UMBHHL  imOT. 


CMtotr 


On  Weilneaday,  at  the  Board  of  IVade,  8ir  (.'ourtroay  Koylc  praaidcd  over 
a  ooofersnoe  of  repreocntaUvea  of  the  Ir.K^itutioo  of  Klectrical  Kngioccr*, 
the  electrical  u  rtion  of  the  Ixtndon  i  hamher  .(  Commerce,  and  of  pro- 
mote ra  of  oompauke  mA  local  nuth<irii.i««  eceliiDg  rarliameotary  poweri 
for  the  aopply  nf  electricity  tbia  leaaion  (all  of  whom  were  agaiiiat:tlM 
proposal  of  tli*  Hoard  of  Trule  to  reduce  the  8d.  maximum  p«r  unit),  and 
the  Tinnd.JTi  Cc.irity  Council  i  who  iUpfHjfted  the  proi-wd  chi%nK»'1. 

Amingtlie  p»rti'>«  appe.uiag  vrtto  Mr.  Kliilmd,  t.i'i"i:or  to  the  Ivondon 
County  Couudi,  tloL  Crumpton  and  Mr.  Mordey  for  the  Inatitotioa 
of  Klectrical  Engineii%  Mr.  ILItoi^  flilkiiill&W.  llad|in,  Mr.  A.  J.  Imt- 
eoo,  and  Mr.  Muagrava  for  ttia  aiaenitol  aaiitiim  af  the  I/mden  Cfaambor 
of  Commerce,  Mr.  Sydney  Mane  for  the  Electrical  Power  Diatributiou 
and  other  companiea,  arid  Mr.  Med  calf,  Mr.  Pritchard,  Mr.  Bereridge, 
Mr.  ^^'akeOeld,  Mr.  Kennedy,  Mr.  Bo<»ir,  and  othnra  ia|aeeMiling  eau. 
)xinie~  baring  profiiiMal  arntn  to  nnUHMnt  Ibb  aaHtm  lor  tba  aqiplr 
ill  eUictrioly. 

Sir  COt'RTKNAV  BOYLK,  in  opening  the  proceedinga,  aaid  ihey  were 
met  to  reconaider  the  maximum  price  tor  the  Board  of  Trade  to  put  into 
e!<>.-iric  Itiihi  prrjTiawiuil  [>rd.T«  before  ParHanu'ti!  ihLi  nenlou.  The  Board 
liail  niuud  a  ao'.ii:e  ihsl  they  thought  M  iiiaiimum  per  unit  abouU 
nuw  be  tetiooad.  8inoe  that  the  laatitulitm  of  Electrieil  Kaciiieen  I 
urged  reaeona  againit  the  redattiea .  tUl  ymt,  and  tha  LtONn  Can 
tAiuncil,  on  th<t  other  hand,  lupperted  tharadrnttoo. 

Colonel  CHOMHTON,  on  behalf  of  the  Inatltution  «f  Elecwieal 
Engiomra,  aaid  they  ooniidned  that  tlie  praiioral  to  reduce  the  inaxfmnni 
rlutr^e  wftnlf!  prevent  elacferie  light ini?  in  uraaft  ctttantry  p.lapm.  There  w*t^ 
'.w.i   diatinrt   iliiaM),   of  rler^ric    light    or*ii.ra — TV/.,    ttioie  for  [:'ipu!iiu>. 

tlialricta,  luid  tita  orders  for  the  remainder  of  the  country  which  l>ad 
not  yet  goi  the  eiaetrie  aapplf.    Thn.  vaiy  aaail  adiantiMa  to  ba 

girfnnd  br  rcdudiig  the  nMUMnm  in  aiaiy  wtrict  «nu1d  net  be  w«i|||Md 
apinat  the  disadraiitagea  of  preTenting  Uf  iiit^illatinn  of  el<-t!tricity  all 
over  the  country.  The  reductioti  could  not  retuU  in  any  ^r.  at  a-irantage 
to  the  community  in  general,  and  tlic  Board  of  Trade  eliouid  heaitate 
^jefore  mf'jrcinc  the  legntation. 

Mr.  M'JKDKY  al-o  apoke  for  the  Inatitution  of  Klcctrioal  Kogineere. 

.Mr.  IL  1'.  SKLLON,  cMnBin  sf  the  KItctrical  Section  «f  the  Londou 
('hamber  of  ( lommervF,  aid  to  Bury  ouea  iieopic  in  email  diatricta  would 
l«  iAilHiii  t"  pay  i  ^billing  oc  moae  per  unit  in  order  to  have  -he  ele,  ti  ic 
'.ii;ht.  Tlie  Iriuri-l  of  Ti-adt'  r*<guUtion  w.>i]ld  render  it  inipii.*».ihlr  fi.ra 
corixwation  ur  a  cumpauy  to  inatal  the  light  in  a  widely  acatttreil  pupu- 
IWMi,1llHn  ibVWlill  b»  aa  aiaiptobie.  He  thooght  m  oartain  oaaaa 
high  owthMta  duNdd  baaHawart, 

Mr.  SYr>NFY  MORSK,  Mr.  WAKKKIKLD,  Mr.  rniTCIIAlU>  md 
o'.hvm  lijiTiri^' apoLen  lll.;llin^t  tiiL'  pr. ip^jr^cd  reduction, 

Mr.  Ul.AXi.AN'l>,  am  ladtalf  ol  the  Lundou  (.'ouuty  Council,  aaid  lite 
contention  of  the  Cmncil  waa  tlial  the  areraga  maximum  price  nhoul^l  not 
exceed  6il.  per  unit.  Kor  iiutaiioe,  the  rcKuUlioaa  might  allow  uf  7d,  per 
unit  f<ir  the  fir«t  hour,  and  .<>1.  .r  'IA,  in  BuLae(|uenl  huura,  but  their  deaire 
waa  to  have  an  average  m&iimum  of  6d.  per  urtit. 

Hir  COI'ttTKX  A  }''  i\\.V.,  in  reply,  ssid  he  w»»  ev(>ee<!in?1y  obtljred  to 
then;  f:  r  th<.  I'o'irtenu*  anil  aole  way  in  which  the  .irj.'umenta  tia.d  txren  laid 
before  him,  for  the  lemperati  and  cantioua  expreaiiooi  that  bad  been  UNd, 
and  rnrthaa«*ietintlBiUMB«aida(Tndainra«Miaiwtodvthabatt 


they  eooid  fbr  all  tiia  |iartiaa  mdir  all  the  eiretiiMtaneia.  He  BeanI  of 

Traido  were  not  in  the  leaat  di«po»ed  to  take  any  mepa  which  wmiM  di" 
courage  (be  pmriaioo  of  electrical  encrgr,  Hn  the  contrary,  tbny  were 
uioat  anxioua  that  every  facility  ahould  be  given  to  ennninige  ia 
the  brat  way  poaiible  the  diTelopmeiit  of  electrical  eciencc  and 
dectrical  diatribution.  They,  thcrcfnrc,  would  not  lay  dnwn  any  hard- 
and-faac  rule.  They  did  thiok,  hixrerer,  that  the  normal  8d. 
per  unit  waa  too  high.  The  Board  aid  that  rery  deliberately,  m 
that  (hat  expresuon  of  opinion  might  ^inV  int  .  ttie  Mindn  of  etaitlenien 
couomiied  in  the  prouruiiunof  proviui'Uol  idrn>.  li  ii  ii.. rr^urdeit  ihiayear, 
ihe  Board  wouli  not  adoftt  a  faard-aud  foat  rule,  In  auiita  pla<.«a  it  might 
be  left  open  to  the  pNMilM  to  ilMW  wmtum  nhu  an  6d.  maximum  ahould 
be  kept  up,  and,  he  laid  tbli  dtalfaeilr,  tbat  tba  omm  of  proring  that  Uy 
upon  the  promolera.  The  B(«rd  conaideied  that  anything  they  could  do  to 
L-ocouraga  tlie  maximum  demand  ayatein  ought  to  be  done.  The  daciaion 
of  the  iCwrd  would  b#  tbli :  ;h.^t  It  wold'l  itot  tie-  a  bnrd-»nd-f(nf  rule  tn 
rwlui:o  the  Bd,  yvr  uuit  lu  bd-,  but  whei«  n'Xnl  iiiUhC  Could  l-enh.^wn  fur  a:i 
ad.  or  a  7d.  maximum,  with  ur  witbuut  tbe  aUdiug  tcaie  arrangement,  the 
Board  iraHM  taitainto  tlMirtoMfvl  aoMidaniiM  tha  i 
to  thMt  Ok  thkt  Majlt.  AiMPtIr  iriihcAtofoiBtwtCMl 
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tllBl  the  \tIii>Iitm1«  LoiiAUiner  took  wire  of  liitDMsU,  '  ut  the  »ii;k11  rel«il 
eonninitr,  who  wanleil  «I«.trieitl  Miergy  fiT  *  nhoi  t  lieiir  aikI  iu  a  miall 
quautity,  iiiii't  n  ly  upon  tlie  tnaiituum  limit  of  cjiarge— b*  Ka4  iu>t]UB|; 
rise  to  relj  up<'ii.  <.ti<l  if  thi-.  'IrcuioB  wmnol  faiirf«cl«i7  IM  ««• 
uf^n  to  ii-civ*  fui  ihrr  ri-prf-.^iili*tii>LH. 

Mr.  BLAXLAM) :  'I'lir  m;riiiiil  priti'  i"  l^i  >»>  W.,  /in>l  tin'  <mu*  r<'»t« 
upon  tlif!  (irtim"t«r>  if  thrv  w»iil  mure. 

Sir  t'OrKTKN'AV  ll<tVI.K:  No;  I  JitulJ  think  a  7'1.  uiiixiiiuiiii  wouUf 
he  uilupKtl  ill  *  Dnrmal  ci>n  .  lii  v  ry  ImK''.  (i-'pulou*  (.l»c<«  Kf  »b»ll  t»y 
tu  ktWiJt  a  td.  maiimuiD,  iu  or<iitiury  cwe«  Vd.,  ud  m  a^eci&l  cut-i  cause 
uiiut  li«ilio<n>  wbjr  il  tbouM  b«  Bd. 

Cut  CRUStPTOK.  on  bohnU  at  Um  InMiUitloo  of  KiMtrimt  Koftiutcrr, 
said  till'  ariaiigeuicnt  wu  vciy  Miti'ftvtur;-  t<i  them,  lie  wi-bcd  lo  [loiot 
^mi  tbi*l  tho  maxituum  (lcinan<)  iiyiitcin  }<ruU.'i:ieU  the  scaalt  o>>iivun>cT, 
111*  a-h  Sir  Courtoiiay  lioyie  iliil  uoi  •MID  lo  think  io.  Uudar  lbii>  sjrUam 
iIm'  Mu  ill  i..ijauui(M-g..t  hio  Ii)(htMdl«VMW}«M«lMw 

The  c(iu(et«iuie  Uaen  ocuctuded. 


COBRBSPOWDENCT. 

THE  MAXIMliM  i'BICE  OF  ELECTORAL  KNKKGY. 

TO  THB  EMTOR  01     ill):    hiJA' l  iUi'l  IN. 

Sik:  In  TMW  of  the  general  iniercst  created  by  the  pro- 
poMl  of  the  Boaid  of  Trade  to  reduce  the  maximnm  price 
ebftrgeftble  unto  {covigiaiul  ontoEs  bom  8d.  to  6d.,  it  may 
intaicst  your  mim  to  ktm  Vt»  icSkyynag  mpy  of  a  «lBiue 
oiggeated,  aftar  IbU  diaomaion  fbe  alMtHMl  aeotioo  of  the 
London  ChtnAvt  of  ComiiMNe,  in  »  recant  Icttar  to  the  Board 
of  T^e  as  likely  to  meet  the  views  of  the  RoarJ,  wHIiovil  btit 
prejudice  to  the  interests  of  the  electricul  iudui.L;'y  and  tlic 
UM  of  tho  maximum  demand  system  of  charge. 

The  clause,  which  wa8  brought  forward  by  Mr.  Percy  ScUon, 
reprc8cnti:)L,'  tbi-  i-lLctiicul  sti  tion  of  the  <  liamlwr  at  the 
meeting  at  the  itoard  of  Tradi:  aa  Lhu  Giii  inst.,  is  as. 
follows :  — 

Wbun.'  lUuliTLakim  churgi-  Any  consiinv  r  hy  tbi- actiul  iinmiiil  of  '  Ik  ruy 
mi|i|ilh!<l  tohiliiitlM'y  ^i<\ll  I''  I'Dtitl'  i  to  churi:--  him  ;»t  tin-  f'>Ilb»ihg  rsli  v 
pcrqttarti-rt— 

Kiir  »iiy  »iii"U)i*  U]'  to  20  unil"  1J>.  itii.,  mirl  fur  ■  i -li  unit  ov.  r  20  uuit» 
8d.,  jinni. :<il  that  H  auy  v\i<-  j.ir  iift^  i  lh<'  first  lOrui-l'  ti-  y.'ir 'if  workiii;; 
ih<'  vr<  n<  riil  «t<5ra(iu  |.ri'.r  nf  . '.  ctrital  e»ei«y  ■u|i)'''>''l  »11  purp^! 
uii^'-i'  tilt'  3f«)er  elM' 'l>  -I-' i.<  0  per  unit,  tBMlfur  thi'  fulliiwiiii;  V' ir  II 
icdtxition  allliUlie  madi'  <"|uit^t)'Ir  oaleuUtedtP  Msg  such  n>'i.>1  ai  rra^.: 
pritv  iloKB  lo  — fi-no'  ]xr  uuit. 

This  SQf^geation  appeared  to  meet  with  the  general  coo- 
curreoce  of  tlie  Board  of  Trade  and  of  tho  majority  of  ihofla 
present. — Yours,  ic.,  Kknric  B.  Mlbbay, 

Hwnkutj  LoodoB  Oiamber  of  ConmiKCa, 

LuiiJuD,  iiarch  (!. 

(  Al'ACITV  la  ALTKHNATECUBiiENT  WuUKlNU. 

TO  Tn  BDITOR  OF  THE  I:LECTRICIA.N. 

Ha:  As  I  am  responsible  for  the  statemeot  in  Mr.  Min- 
BbelVa  nmaiks  on  Mr.  Mordey's  Paper,  giren  in  yonc  last 
issae,  that  the  Swinbonie  vattmeter,  need  in  the  testa  maiked 
thua  t,  waa  apeeiaUy  oeltbtatad  on  a  power-faetor  of  O'l,  1 
iboald  like  to  make  »  ooRcotioD.  Tbo  mtteieter  itself  ttbs 
teated  on  a  low  poweT'laator  and  flNud  eatigfiHStory ;  but  ilo- 
mUimeter  in  ta^ftmetiat  ttith  tU  SO,000-nhm  ieriee  raaiatance 
aa  need  by  me  at  Onnrdon  vat  wot  to  The  S0,00Oohm 

reeietaaee  eoosiated  oi  two  10,000-ohm  coils  made  by  Mr.  .Swin- 
bnme  and  tronnd  in  the  manner  described  by  him  at  the 
meeting. 

In  tryii)^'  lo  fiud  out  wucthcr  liio  hinh  powe  r-factor  of  the 
Croydon  cable  was  due  in  any  s\ay  lo  Hi  .ipparently  low- 
insulation  resistance,  I  tried  thu  ci.oot  of  varying  the  fre- 
queney  when  I  noticed  that  at  very  low  frc<]Ui>ncies  there  was 
a  distinct  clicking  sounil  in  the  t?*i,OfH)  oLm  ro8ijitanc«, 
wljicli  I  IracLii  I  :  n  hvAih  discliai,L;o  i>i:currini'  bi^lwecn  tha 
UiyiH'H  of  wire  on  tlio  coil^  at  vxch  pi  ak  fif  tlr  wave. 

I'his  bru.'-liia<.',  uhiL-h  I  noticoJ  ;it  iLo  \rry  low  fre<iuencio3, 
may  also  be  taking  place  at  the  ordinary  frequencies,  and 
leads  mo  to  doubt  tho  accuracy  of  the  tests  taken  with  this 
Swinburne  wattmeter  when  using  the  'jO,OOU  ohm  resistance 
in  Btricg  with  tho  P.r>.  coil. 

Mr.  ^lordey  and  Mr.  Mather  have  both  drawn  attention  to 
the  effect  of  wave  form  on  the  eapadly  cnneat  of  the  cable, 
and  it  is  iaterestlsg  in  this  oonocotioa  to  note  that  when 
n^Bg  altamatoB*  having  mTt-fomB  vaey  diffmnt  from  a 


sine  eniw  aneh  ae  tboM  at  Gn»dau,  the  feeonen^  of  On 
cable  onmot  it  wveral  timee  the  mqoen^  of  On  atlanMtor 
aeoarding  aa  one  or  the  other  of  the  higher  harmonies  of  the 
wave-form  aapplica  the  larger  part  of  the  caUe  conent ;  to 
that  it  is  imposaiUe  to  00mpie^^yco^^pensate  the  eapeoity 
current  by  means  of  a  ohoker.  Thu  is  probably  the  reason 
why  the  observed  alternator  current  when  supplying  cable 
and  choker  in  parallel,  even  when  adjastcd  to  tho  best  con- 
diiion  i.  is  geneiwly  muob  IwgWC  than  the  calculated  value.— 

Yuurs,  iVC  ,  W.  Di:i>bELL. 

Liondaa,  Ifaieh  4. 

IM  ;  I.ITMIS   111    THK  ELKI^TRICIAK . 

Su:  Prot  Ayr  ton  having  kindly  lent  Mr.  Duddell  the 
batntmeats  and  choking  coil  naed  when  tuakiug  tests 
elsewhere,  «e  wera  able  last  week  to  make  some  tests  on 
Helsbv  rabber  cables  comparable  with  fhofe  pnUidied  t  the 
only  inslmment  not  nsad  elsewliere  ma  an  eleetrastetie 
voltmeter,  whleli  bu  ainoe  been  caiibtaied  at  the  Botidof 
Trade  lahoratoij. 

Power  faeton  of  0  Om,  (mn,  taA  0«iS8  wwe  obtainea 
on  the  same  eable^  nahrn  tm  dUkMHk  attentahna.  Hm 
retiult  0-025.';  was  obtainea  with  fhe  ehoUng  ooil  and  cable 
in  parallel,  current  being  snpplied  by  one  of  the  alternators 
at  a  frequency  of  103  ^  through  a  atep-up  transformer.  The 
two  otlior  tests  werf  miidi'  with  tiin  seroini  iiltorriii'-or  at  a 
frMjiu iif;,  of  .'0  -  ,  but  without  the  cliokiii^-  coil ;  iho  iJ  028S 
rr-.',;lt  U'ln^^  ulstiiini'd  with  the  alternalur  direct  cn  Ihi'  cible, 
and  the  0  U'J'ib  result  wilh  a  step-down  audet>«ip-up  ttatuformer 
between  the  alternator  and  cable. — Yours,  k^c, 

Tub  TELE'  iiAi  i!  Mam  rAciriusiii  Co.  (Ltu.). 

ilelaby.  Unvoh  6.  (A.  Whalley). 


FOWEB  LO^  IK  CUOKINO  COILS. 

To  TUK  KDITOR  or  mt  ELBCTniCUK. 

Sni :  la  your  isauo  of  the  1st  inat.  Ur.  Clinker  refers  to  the 
eddy-current  loaacaiaobokiag  ooila,  and  points  ont how  aetione 
tlioso  may  baoome  if  large  wire  be  aaad.  I  mite  agree  with 
him  oa  tUa  (oini  Yonwillnoliaei  howMWi  ttallht  viivla 
whidi  he  ibnnd  the  large  kea  was  OiflSin.  diameter  or  move 
than  twiee  the  diameter  of  the  win  (O'OSO)  used  in  the  ehokar 
I  exhibited  at  the  Institution  of  jBleotrieal  ED^rioeera  on 
Februiiry  1  1  ;  iu  fiLut,  tlje  wire  there  employed  is  only  slightly 
larger  tlii\n  tiie  (t  ijTiiiii,  wire  in  which  Mr.  Clinker  found  the 
eddy  loss  iciijiprccialde.  Before  winding  the  cholior  n'l'ovo 
nieiitioned  1  iii*de  a  Calculation  to  a»c:rtiiiti  whitiur  tliO 
cJdv  lotJEes  in  a  coil  of  Xo.  11  wire  wauld  alTcct  tlu  iniended 
meat  irtoicnts  to  any  great  extent,  and  found  that  tin'  laaxi- 
muui  ci Tor  iniu'hi  au'.ouuc  to  abou;  5  per  cent.  T;ii3  error 
was  not  eon^iilered  otrious  in  the  Iwata  miiJe  ou  long  .ib'.oj. 
Moreover,  ainilying  the  correction  would,  cif  ciur-^e,  make 
the  powi  r  fiu'i'jr.j  of  the  cables  tested  come  out  somt<what 
lower  than  die  v,ihios  I  gave.  For  more  exact  determination 
of  dielectric  hysterenia  we  constructed,  some  weeks  ago,  a 
choker  wound  with  No.  18  wire,  in  which  the  eddy  loss  ia 
insignifioeot  in  ordinary  eases.— Yours,  &«.,     T.  Mathsb. 

London,  UiHoh  4. 


THE  "ACCURACY  FAOIXtfi"  IN  POWCB 

TO  luii  Kiami;  Of  iiiid  Ki-vierRlciAJl. 
.Sill :  Although  the  ai.dieiiec  t-iu  nt  iwq  \shoI-.  e'..-DiDgS 
hearin-,'  how  the  veto  oi  local  authoniies  barred  tlie  way  to 
the  development  of  (Kiwer  distribution  in  this  country,  it 
appears  that  many  o(  those  present  arc  still  quite  in  the  dark 
as  to  the  real  character  of  thia  so  callcd  veto.  And  yet  the 
l'Brltrt::i«!itrsry  ( 'ommittee  that  devoted  nine  weeks  to  taking 
ovid' tico  ]i.:d  for  its  chaurman  Sir  James  Kit^on,  who  is  not 
merely  an  M.l'.,  but  13  the  beadof  agceat  manufacturing  firm, 
tho  director  of  a  great  rvlway,  and  the  ex-mayor  of  a  gre»t  city, 
and  on  .Inne  27  of  lii?t  ytjar  j:rive  this  moat  equitable  decision:— 

\  l.ica]  Butlion'y  wlitih  un.tt-rUiko.i  un.l  ji  prfit^m]  t^.  ^iv«?  a  full  and 
ntnplr.  supply  "f  I'lrnlrir*!  iM.cix)'  f'.i  ul]  ].ijr|x»*''*  to  <:'>nKunfc*'n»  witlitii  ita 
dinlri' t  nujjlit  ivrt,  witlviut  iu  ■  '>ii>«iit,  t.>  Kc  required  t.i  gi»c  fiv  :lii«H  for 
Uk  »u(>|.ly,  withiu  itt  Ji^triit,  uf  (l«viriciit  «tiergj'  Ity  wUier  ui.Jia L*»«r4. 
itut  il  •  Iwcal  Mtlmiijr  i»  aualda  or  nawillinK  to  |Nwide  on  rM«MMlU« 
t«riiM  awl  willua  a  maMnaaUe  timo  a  fnU  aiul  adwimte  mpffy  vf  cbetdbal 
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enfi'gjr  for  «i>y  |jurpii*e  tu  uiy  cuuiiMtiy  nr  p«r*nn  ii|>]<l;id{  for  the  uma 
within  it«  HUtnct,  »ui:)i  ci)iii;HUjy  ur  i^naa  bImuJiI  he  iit  liberty,  .ifier 
noticu  to  tlie  l<x»l  wiHituily,  Ui  obtain  thatr  «up|ily  from  ..ilmr  »uthori«eJ 
BD»!«rtakci  «  '\r.<]  thi'-I^-ra!  :u:tlujrity  xhituli  l*te:iuir*fl  >^irr  .H!5  l^^■^<-^^y 
facilitit  •  ("1  ■.      |iUT-|ii  V. 

Now  ]8  it  accunite,  or  eTpn  (diplomatic,  to  call  tkia  deoision 
one  of  "the  obstacles  ati  in  tbc  path  of  our  industry  by  tbo 
governing  bodies  of  this  country,"  and  is  it  not  rather  a 
decisioa  wbicb  pats  local  antboritica  on  their  mettle  ? 

For  what  the  Committee  dedded  Mowa  to  prMtietUf  this 
— If  you  local  anbharitiM  icmHtfl  whifc  mn  year  dxHHaa  in 
providiag  for  all  your  people  "on  reasonable  terms  and 
tritUn  •  cauonable  time  a  full  and  adequate  supply  of  energy 
for  any  piupose  "  we  will  be  ao  pirtiea  to  any  UndranM  being 
put  in  yonr  wej.  Bat  If  yooi  dictriet  be  one  in  which 
Bumblediaiitt  nigM  snnmM.  then  onr  declaration  la  UiAt  no 
uraniBipapl  barrier  thul  be  feft  afamding  to  oppoee  tlw  (fee 
entrance  of  those  who  come  with  olbra  of  efaeap  etaotrio 
energy. — Yours,  Ac,  W.  E.  Ayitok. 

41,  Kensiington  Park-gardenis,  W..  ^rareb  !. 

P.b.  " The  "  Accuracy  Taotor  "  may  b«  define*!  as  ibo  ratio 
of  tnlf  wiwl  it  !■  to  appMently  what  it  is.— W.  £.  A. 

BA.0  AND  STUAIX  IN'  TROLLEY  \VIBB& 

TO  THK  Kl  ITOR  OF  THE  CI.BCTRIOUN. 

Sir:  I  have  just  uoticcd  in  your  issue  of  Jan.  2a  an 
Attkle  bj  B.  Hopkiiuoo  OO  "Sag  and  iStraln  in  Trolley 
WiiM."  Tbe  aotluic  hea  noUoed  the  discrepancy  between 
tbo  ealeoUted  oad  Mtoal  values  of  tbe  teoirfon  on  trolley 
wiMB  whan  atmtv  at  diffuent  tomperatnree,  and  risbtly  oon- 
«lnto  flukt  tba  tdto  gfTiog  values  for  thaae  omntittaa  are  all 
In  anor  on  Adoowii  ol  ibe  neglect  of  the  alaalraity  of  win. 

I  arrived  at  tbe  same  conclusion  in  this  matter  sorao  four 
years  ago,  and  pablished  an  investigation  in  the  EHgimering 
y.'if  of  Now  York  for  An^.  '■'<],  ItfO'J.  Umlcr  luikny  con- 
dilioiiii  tiii>  (ilafticity  is  much  the  more  iinportiui*.  frtiior.  As 
far  ae  I  am  ftwaro  there  e.ro  no  tftlltij  i;i  print  which  takfl 
accoinu  of  this  fuctor,  and,  ihiin'rori-,  all  sirti  in  trior,  lu  view 
ofthif.  iLo  elaborate  precautions  tr^ken  by  certain  engineers 
in  i>l:iiigiii>j  wires  by  tuciin.-i  of  ifli'scopn'  sittbtn  and  with 
tables  of  Eftns  at  different  tomperntm-ej  are  lii;;hly  ludicrous, 
since  thisu  tahh  H  iin:  all  calculated  without  allowing  for 
clanic  ty.    Your-.  AC,  Caxt T. HuTcnuaoti. 

New  York,  I  I'll.  •!<'>. 


OAS  rO\V£B  Full  CEMIiAL  »TAT10NS. 
TO  m  mraa  op  thx  auoniouwi 
Sir  :  I  waa  jdeaaed  inaea  that  Ur.  H.  A.  Homphrey,  whose 
able  eontribatioBS  on  this  sobjeet  have  recently  attracted  so 
much  attention,  replied  to  the  criticisms  in  yonr  leading 
article  of  February  1st.  There  can,  of  course,  be  no  question 
as  to  the  success  at  \Viniiinf;loQ  of  the  production  of  gas  for 
power  or  fuel;  ami  ,1  U  iutcri.niing  tn  note  t:i*t  the  orii^inal 
experinn-nts  with  "  Mond  "  gag  wc-i'o  n^ndc  on  a  '23  n  r.  ^^as 
ensino,  wLcreiis  llnj  lust  upplicalinn  of  thiK  '^m  id  in  working 
H!i  engine  <if  GO'  '  n  r.  The  Ktarting  nr.  ]  control  of  tbcEO  large 
engines  I  eun  coDtirm  id  now  a  matter  of  very  great  sim- 
plicity and  .4101111  not  give  any  trouble,  least  of  all  in  a 
cfiitrul  Fkitim,  urd  the  cxhanst  esn  be  sati^fiictorily  dealt 
with  without  il  >  ;rcr.:l>Ic  yni  h  :j.;gest  ;  indeed,  should 
legislation  at  any  time  place  any  restrictions  on  the 
acidity  of  boiler  chimney  gases,  gas  engine  exhaust  shafts 
Will  stand  very  favourably.  Like  Mr.  Uuiuphrey,  I  do 
not  follow  the  significance  of  jour  reference  to  the  presence 
of  earbon  monoxide  in  producer  i;a3.  Surely  thii  com- 
boatiUe  oonstituent  need  not  be  taken  into  account  nolces 
it  is  atsnmed  that  pipes  and  connections  will  be  leaky  '? 
With  referenco  to  the  late  Mr.  Denny  Lane,  of  fork, 
did  not  that  gentleman's  saggeslion  apply  rather  to  gas- 
driven  sub  stations  than  toagas-driTen  eenural  atatlott?  As 
I  follow  hiaanggeBtioa  it  is  for  tbo  elaottio  aa«^  of  adistiiel 
to  bo  sarrlad  oat  tram  a  nnmbor  of  amall  ataliona  with 
gas  DBotiTS  mwtr,  the  statiotu  to  be  plaoed  as  near  the  points 
of  mmnt  demand  as  poaaible  and  fntaroonaeeted.  Such  a 
achcmc,  althougli  perhapB  rather  bold  in  those  days  of  con- 
oetiitatioB  of  geoetating  plant,  appears  to  have  udvautages — 
a  graatwr  dagtM  of  (eli»Hli(7  woui  be  obtaiaod,  the  atandiag 


losaeis  reducod  to  a  minimum  and  much  heavy  expenditure  ou 
mains  and  feeders  av<lide^i. 

Tbe  description  of  tiu  1  suiJ^ilieJ  to  such  stations  would 
he  n  matter  entirely  of  local  circumstrmceH  ;  ano  there  is  no 
doubt  that  many  of  tlm  smaller  gae  cflinpj;uiif  s  tlu-onghont  the 
country  would  luive  dcnr-  gometlr.ug  in  tLia  direction  with 
luivauta^'ij  to  all  concerned  hut  for  the  "dog  in  the  monger" 
principle  of  local  autlioiitie.?  and  Icr^islntivo  restrictions.  Uas 
of  low  calorilic  value  as  "  Mond  "  tja.i  hii?  many  advantages 
for  n.-e  in  pas  engines;  and  it  scarcely  foUowi^,  iti  luy  opinion, 
that  the  gas-producing  plant  must  be  part  of  the  central 
station.  It  might  happen  that  tbe  gas  generators  would  be 
placed  at  some  convenient  poiitt  where  "aiaiok"  could 
be  readily  ddlMred,  and  it  ia  poaaiUe  to  tnncniit  this 
low-value  gas  a  very  long  distance  under  pressure  at  slight 
cost  and  without  that  depreciation  in  quality  which  would 
bo  the  case  with  a  gas  rich  in  bydrooarbooa  aDidae 
much  pressure.  It  really  becomes  a  <iacsti<m  o(  gas  venu* 
ekctriaal  tnmamiisioB.  I  do  not  think  Utai  Uw  bteUr.Daiaiiv 
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Lane  woqU  han  seafiiSMd  jour  oontantioD,  tgv  aiooa ! 
death  miiona  matboda  of  pradooiog  soB'illaflQibatiBg  gas 
bave  eone  to  the  fore.  At  Koititwicli,  for  iaataaoe,  it  ia 

obviottsly  bettor  for  the  looal  oleotrio  anpply  oompany  to  be 

using  four  or  five  times  the  volume  of  "  K<»d  "  gas  that  would 
bo  necessary  with  coal  gas,  when  the  former  i.'!  only  ti  i.  per 
1,00  )  cubic  ft.  and  the  latter  probably  ^(^.  Od.  or  Is.  per  1,000 
cutiic  f;.,  or  about  one  fifth  the  cc-t  for  the  same  power.  It  would 
b«;  very  ill  tereiting  t.i  know  the  fact.f  rehutng  to  the  abandonment 
of  gas  motive  power  in  ■iome  of  the  rrcent  central  station?.  Of 
course  there  have  Imu  in.staucHj  in  which  gas  enjfinca  have 
been  employed  for  work  for  which  thoy  jf-r,  not  Buitublc,  and, 
then  again,  ihuro  are  severul  points  alxiut  u  iraK  engine  which, 
unlike  a  jtenui  enqine,  must  he  carefully  conaidored  :  and  h 
staff  aceus'.omud  p<rGvioualy  to  steam  plunt  is  not,  perhiips,  the 
bf3t  to  entrust  with  ft  Ras  jilau'..  It  wsid  reported  that  ihelielfaiil 
station  was  established  to  relieve  the  demand  on  the  Corpora- 
tion gas  works,  of  which,  however,  the  electrical  department 
were  until  rocentlj  the  boat  customers.  Leyton  also,  altboiult 
tbe  original  repOltl  Were  very  favourable,  has  gone  in  nr 
steam ;  and  the  same  question  has  been  raised  at  King's  Lyon. 
Possibly  you  will  be  able  to  throw  some  light  on  those  points ; 
and  in  this  conr.eclion  it  will  bo  romemberod  a  aatall  oantral 
station  with  k-ai  power  waa  opened  on  SatudaT-laat  on  Am 
Viotoria  £inbankaiaBt  hj  the  Londoo  OouQl^.  Coumll.— 
Ytnaa,Ao>.  Cua.  F,  Boiur. 

Ha«tiiig%  Bnaaax,  Feb.  2S. 


PARLIA]1£NIARY  iNI£LUG£NC£. 

LONDON  UNDBBaROUND  ELECTRIC  RAILWAYS 

In  thff  lloune  of  Cumaiim^  "ii  ilniiday,  Mr.  BrjLis  a»ki£4  sire  J'njridfUt 
uf  til*  Botrd  of  Ttade  wbullic,  in  cnie  th«  Oorcrtiwnat  |>rapiwed  (In 
i>Ppirintm«Dt  of  »  JoJbI  ComiMillM!  of  Uiih  llxuim  I «  comiilcr  I liu  belt 
line*  of  rout«  for  uiir1en,"-'"ui !  i  uIwt  <  in  LmikIod,  »I'  'ir  !rlt»  for  under. 
piiuiiil  railwiy*  Introdir  -il  n  ptrienl  w«moii  im  ild  lir  rcffrred  l« 
nu<!li  H  Comniitt**^.  RDtl  wb*tit«r  th.*  (.i.ivi'riiTiifrtit  wouM  f^tD'-i^Jer  tha 
.la*iriibllily  of  lottim-  the  rrfi^rpqrc  lit  «u6tciin('y  witlr  ti<  nll.mr  the  CiMii- 
iuiti>.'«  t'j  iviKirt  u]>i  u  tiM!  wlt»le  quwtiun  ot  lu  «rmiigiDg  aad  euiuievtiiiK 
tiiKlcn.i'ouii'l  liuvj  ai  to  oiBbhi  tliMt  lioss  to  aSwrd  tu  lauiouB  of  mlM 
t'>  *urfac«  intlCc,  aii'l  to  Mcu*  TttjM  inoit  boat  Iho  omtnl  puta  of 

Loudon  I    fJi-  ''•i^'-jrts.. 

Mr.  '•  I  A  1.1  III  i;  -niil  th«  refri'-rn-o  to  tho  pmix-itd  .loint  Coojtuittoc 
VIA*  ft;ini«<i  ao  u  ii>  ciiaure  tbat  all  i)k'  uuilsrgrouiid  rail«r«y  ImIIi  ihm 
Krisi.iQ  ymvUi  be  Mil  Mam  tha  CommiUiw,  whidi  wouM  ba  invited  tA 
rrp'irt  a*  towhslbgr  tbeKhM  of  n>u«ft  pp<p(«i)d  wcretha  batt  for  piweot 
nn<l  (utijm  tr»iti'  ,  r»n<l  if  in  i,  *liui  nlter.iciiMi-  mav  ii  >i..<Vile. 

In  Ihn  llnu.f  of  r);ino«ii-«  ye-o  riUy  it  »Ai  a(irt<  '.  ■  u_r>i.i)ii>t  »  Joiit 
(.'otnmiiti.'  rif  tho  I/>r>U«iid  t^oiuuMnM  to  nMidikr       r«|>>^lU|Kio — 

1.  \Vi:>'it>i.T  ihi.  UniT  ul  routa  for  andmsroDDd  nilwagr*  in  and  aaar 
l,wlm,  i>r..i»i-c.|  bv  IhIIm  whkib  hav*  bMa  or  may  be  utraeliiMtl diurlnc 
t)ir  Jin  ^.  lit  sgoMioB,  Mv  b«it  aaloalaMd  lo  allbid  MoOltiMt  fw prwiint  aiM 
i>r..i«ii!i-  lutuMtmllh;;  aaik  tf  bm,  w]iat  ■odUattioaa nf  thiM  route* an* 

8.  WbalspaoiiliirDviiiono.  if  uny,  iImmH  lie  lMd«  far  tha  iwotaclinn  of 
the  owB»n.  Mnaaeii,  an-l  >H.cu|ii<'r.  of  pro|Mnilw  adIjiMmt  to  iindnKNunil 
railwiynfnmi  |ii.e-il>li:  ilaiimi;i- ami  :>nnoyntlMw 

3.  What  «|H.'ml  ti-nii>  ami  .^inditMmi,  if  any,  as  ta  oMMtmolSaii  and 

workmor  .^.i  ild  I"'  iini-i-Ml  n|<..ii  ihi' iiniiiwteni. 

I.  Wli'  tl.i-i'  jiiiy,  an-I  whh-li,  iff  tn.  « lu  ii'i  |,n,|H.M'd  l.y  lii.- viul  liilU 
>l...'iltl  H'lt  l>-  (M\»-".xii-.i  M  ith  4li:riiiK       i.rt'M'nt  -.•v.i.pii. 

'J'lie  Haute  Ql  lyir>U  on  MQPdny  (iMneil  a  MUtibir  reaaiativ)i  on  tha 
ni"ii«u  «f  (h*  lj«r]  nt  MmUf. 
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LEGAL  lNTfimG£liC& 

BlectrioJ  ud  Oeneral  Enginearing  Co  v  Aitken. 

1(1  Iba  City  ol  London  f'lnirt,  liut  Kria»y,  lb«  Deputy  Juag*  Mid  n  jury 
beuxl  ko  »ction  remittod  frura  tb»  M'tgii  fuurt  and  brcmght  Wy  »b«  plainLin 
conpuiy  to  recoTer  £111  from  Mr.  Albert  J.  Ailkeu,  u(  t'iindcii  Wwxl, 
CbMchunt,  for  iD»t«lUng  the  clrvlric  light  at  \iu  reaiilf tier.  I'lMOtiCTit  Miid 
d»feiKUnt  htd  |»id  £96  of  th«  cUim,  but  uow  tbe  action  bad  cvm«  ioto 
Court  be  nut  (mly  r«fuwil  to  i»y  lli«  Iwhti  *.  huX  fet  -jp  »  cnri'w- 
cloim,  ill  which  he  aikul  to  »wnnl,-il  I'lOj  lur  i  l.ilncff-'  ii.  f<-r(ir« 
vorkuaiulttpk  The  otdn  tor  tb*  work  wu  giwu  amL  ^  a^ucitju-uion 
mrfUai  far  Ihm  ImlMMm  h  >igtoMt«r.  188R  naintiH*  iuftg««t«d  that 
the  «irM  ibaaU  Im  earritd  in  cnnMlM  **••]  tM%M  m  a  greater  protection 
from  injury,  and  tbe  iui-reated  price  of  25  per  i-i-i'  raade  for  that, 
ity  a  clerical  error  plaintilla  had  only  charged  20  ]x-r  cmiI.  U  wai  arranged 
that  dcfiTsiUtit  !ihould  aeleet  bit  awn  fiHrnt^r,  and  that  he  waa  to  receive  a 
din-.rjiit  f  ;*r  cent,  off  tbe  ^mfh  pri.  <  si  charged.  The  work  waa  com- 
menoed  in  October  and  completed  tuif  in  January, aiwl  iu  Manh  plaioliSa 
Milt  iB  thair  aocattiit.  Plaiutifb  alleged  tbat  then  defendant  nrnde  a  long 
lit  of  eoai|iitlllfai  of  leakage  (due,  plaintiA  avvrred,  to  tbe  eitreiue  datiip- 
□e«  of  the  houaci,  that  lie  oould  im'.  turn  -V:  Ihf  in  llir  Inill.  that 
be  ct>utd  not  get  the  hall  linht  tf  hnv.i,  ;.-a<\  tliht  tin-  I  JIl  .nl  n>  i:i  v\,ii  in 
ilatknaH.  llaiuliff*'  workmen  found  coneidonibtc  lurface  leakjvga  uiuaed 
bf  the  dampoew,  and  that  the  euamelled  tnbM  bad  bwa  dunged  by 
defendanl'a  buildcra,  Fmh  \»\tt*  were  put  in  ud  the  work  Wt  thoroughly 
eooiplete.    Tbero  waa  no  caune  fur  defendant'a  compUinI*. 

Mr.  J.  A.  BOWKR,  one  of  the  |>laantilTii,  raid  their  contract  required  that 
thej  -'li'uM  insU'  V'sh:  in  the  ap^Toval  of  the  mr-pty  r";in|Kioy  at 
Clii^l'  liu-i-t  a-i -well  0:-  '.ill-  tin:  uii.i.r;iii:.j  company.    I'^mIIi  "f  rhi;»c  had 

HTed  of  bia  work,  and  the  liglat  waa  tupplied  aftei  ibA:  approval  (n 
.  Ha  ma  uniiriMd  tolMni  that  drfendnnt  cuuld  not  ui«  tbe  wat«r 
•  Uvataiy  Wwin  al  the  elect  ri':  iboclt  whkh  he  received  upon 
nuttitij  hia  handa  into  the  watrr  Irit  n  i  i  li  u  >h  .  wmjld  not  I  v  daugeroor. 
It  waa  not  true  that  the  »rwk  w-w  il  r.i-  ui  ili  irmly  or  io  au  unworkman- 
like manner.  They  had  not  infringe  (he  rules  of  tlie  aupply  aaiD|iu>/  by 
Icariog  the  wires  uncoverc<l.  If  the  tupply  oonpanjr  Mill  tba  iMttUMiin 
waa  at  the  preaent  time  daDg<rou»  to  thrir  own  mMia,  M  wall  aa  to  tba 
Urea  of  tli-  i^-  I'lv  iu  the  houee,  it  wouUl  not  be  true.  The  houae  Itad  been 
(weating  :>  u  iirrelloua  manner,  aix)  when  he  wo*  tbtre  laat  week  the 
place  aljaolutely  taateil  of  dampnesn,  m4  ihr  wt-v  uret.    Thi?y  had 

put  in  the  beat  materlaL  They  u-jii  I'l  i-u,  n  ii  l.r.m?.!  j  IilU.  He  ili '.  n  jt 
know  they  bail  oeglccieil  toput  any  insulation  between  tlie  liuiiu  ii^viurh- 
board  and  the  mtU.  Bia  im  eooairtid  of  Uutaa  p«fK>ns-hiu»elf, 
Mr.  Joaeiih  llowtr,  and  Mr.  I/ndi  KctiTwn.  H«  waa  an  a^aix-iate  uf  the 
Inatitute  of  EV  tricnl  Kn/ineur?  nwi  ti»d  ha  l  10  ymra'  expcrienw,  Tl-sy 
Gould  have  aujiplii-.l  m  ni'-uif  tu'jin^;  m-lr-i-l  nf  the  enanifl  I'l^'. 

tubing,  but  the  diriereuce  iu  price  would  have  iocroantd  the  cxpcoaea  by 
GO  per  cent.  The  tubing  uaed  wan  of  the  belt  kind  and  of  tlvs  aort  which 
WM  genersllv  f.niiKl  iu  houMi.  Tliere  wia  a  better  clau  of  tubing  obtain- 
^>le  in  which  ihrre  were  no  jutntt.  A  lined  tubiDg  wuuld  coet  tbrBStimca 
aa  much.  The  defenilant  cuuld  hare  had  iuiuUteid  ateel  tubing,  but  that 
waa  a  fail.    H<-  hot!  n«ver  umI  hnTrtl  st«el  tubing,  and  if  be  bail  il  would 

baTC  mft»i^  li'i  riit!ri.-ni 

Mr.  L.  iiCUUAM  aaid  there  wu  no  Kruuwi  fur  lugeeatiitK  that  mkad 
«b»iNnpBtndirtiM4nwiB»<MBiMn  TlwaiMtitelihtMtaaB 
IniiaaliitlMlioBBaliirnaKiiithiiww.  n«  rttaen  tia  dU  nut  taUeit 

with  seaUd-up  joints  to  exclude  tbe  rooinhire  bernK-^i-  it  wiw  ni.t 
•(lecifled  for.  He  did  not  know  that  the  rubber  mun  1  the  v.:r,-\  ].a.h  -.n 
aiiBi'"  in-tan^-es.  haptiH  awar  in  cnnwjuenoa  of  the  curreut  caniping.  Tliey 
dill  nut        auy  cicvt-li'Mi  i',  j'fLiiulion*  to  provide  agairKt  damp«c». 

Mr,  y.  J.  lUiWiill  mid  h'j  l,iid  10  yejus'  experienoe  im  ao  electrician. 
The  wire  which  waa  uaed  wm  inaualted  with  vulcanised  rubber. 

Mr,  H.  ('.  Hall,  A.I.E.E.,  arbitrator  to  the  London  Chamber  of  Arbilna- 
tloji.  paiJ  Im  ii.L:te.l  fur  tLc  t'ity  I'f  I.'inli.u  ICIctlii.'  I.iRlithic  C:  .  !»nd  other 
iNini-r.'ii-n  B>  -mi  uitieiL.  iic  lini  i-|*Lt  Dve  yfMs  i.i  tlie  m.<iuiifacture 
of  rubber,  and  he  waa  of  opinion  tb»t  the  rubber  ooveiiug  of  the  viraiued 
^  pWiittfb  in  dafendaQt**  hottaa  waa  ol  lita  h%bait  aliiiB  wad  far  kouae, 
worll.  It  waa  pure  rubber.  There  waa  no  tueb  thiag  as  Tukanbed  rabter. 
nara  vrar<  no  reati^ly  for  tite  l<-ul,it;'<'  which  lud  b««n  coiuplaluad  uf.  It 
Wtta iin^Mvnl 'le  to  prevent  it.  It'  ]<l,i'ni iflii  bad  cootructed  (u  fix  up  au 
tmpooaibility  that  wu  r.M  nfr.iii  <if  Ins  I  hr-  nnly  way  tu  get  rid  of  tlie 
oondeniatioo  waa  t  i  Irv  tlir  p m  o  m  l  ihi-n  ii  viiiuld  diaappear. 

Mr.  CUUAU,  for  deleodant,  tai<l  detcnHant  »  complaint  was  that  he  had 
tiaaa  pmt  to  auious  incoBTaniaae^  H«  bad  bad  to  far  a  met  aoMUOt 
of  elaclrio  current  which  had  been  wistad  in  OMMamanM  of  the  very 
defrotiv"  wny  in  whi.I,  p!at'rffff>'  had  inatalted  the  lights  It  was  im- 
pi--ili.c  t  ..-f.  in',  the  ileftiidiiiit'.  loM  bccauM  tbe  electric  current  had 
been  eecaping  aii  over  llie  house.  Uefeudast  had  never  bad  tbe  supply 
that  pUnAiffa  had  contracted  to  giva,  At  pnatnt  he  had  only  a  partial 
auMdjr.  Tbe  tupply  company  would  not  allow  bim  to  leive  the  curreut  on 
imfiag  tba  niKht,  and  he  wan  compelled  to  shut  it  oK  during  tba  gnater 
part  of  the  (lay.  The  great  charm  of  tlio  electric  li^bt  wis  ita  eenTOii- 
«icB,  and  defen.Unt  Si-td  been  deprived  of  tlint  i  titivsoience  on  acoount  r.f 
I  l.ilnlilli  i;ri-»  iic^-jj.-t,  Kurtliermore,  (Utcuilj-il  waa  "till  unhiMJr.'l, 
becauw  tliv  iiiatallittiuu  uf  dectriu  Hgbt  bad  been  canied  out  to  badly 
that  lb*  Art  toauraMa  aaeaiaiiiaa  ««uld  not  MNpt  the  Hik-  Ha  Ihare- 
fora  aakad  (he  Court  to  glfa  Urn  aoawibbi(t  to  imer  hb  lUt  «f  non- 
iasorancr. 

.Mr.  OI  V  C.  KltH  KKU,  M  LUK.  (Meaam.  Kricker,  Miller  k  Co.), 
advierr  to  the  Li»cr|io»il,  l.<>tidon,  aiid  Ol"'*  In»ur»ii  aai<l  he  waa 

requettrd  by  the  company  tu  innficvc  lii  i.ni  >int  -  |  i  <  >  liecx  ini  Jan.  30. 
Tba  compaoj  a  ruloa  had  uot  b««a  complied  wilb,  and  he  oi'iUl  not  adriMi 
tba  eaupHqr  to  acaapt  tba  inL  Diraetljr  tba  aaain  awiteb  ma  jmk  an 


dMNwaaatedatrO.  Tbat  wu       Hrftw,  and  ft  ii^lt  aitua  Ikw 

and  be  dangcrooa  to  life.  In  hh  view  tbia  defect  waa  not  all  doe  to 
dampnow,  but  waa  cmaiK-d  Ij  imperfect  material.  Open  iniot«  had  been 
laid  in  p1»<tor  work,  and  that  waa  an  imprD(i«r  thing  to  clo.  lie  did  not 
:n  tiiM'  t)i4t  tbe  boa w  was  particularly  damp,  aa  had  been  alleged.  Tbe 
iuiuiatiuu  bad  not  been  properly  fixol,  and  the  work  waa  by  no  mfaoa 
hit;h  data.  The  wire  wta  not  the  beat  that  could  be  furoiabcd.  Wiraa 
enclLwed  in  damp  platter  ought  to  be  put  in  hermetically  scaled  conduit*. 

Mr.  F.  S.  HA\VIV<T,  f  tl,<>  < lil-l.  huret  Electric  Supply  Co.,  said  his 
company  had  .ujip  ie.l  c!.:.  til-  din.  r.t  to  defendant'a  house,  Imt  their 
re<|uirement«  had  not  been  complied  witli  in  the  installatioii.  Tlure  was 
cuoaiderabla  daogar  ■MKfaB^ta  tba  wn  in  wWohtb*  wwfc  had  baandaiM^ 
anil  defeodaot  only  had  a  Bnntod  naa  of  tba  light.  That*  had  bean  rfiort 
circuits. 

The  jury  decided  tliat  plaiotilTa  were  not  entitled  to  more  than  the  £96 
which  bad  beMpaid  than  oa  tbair  oWn,  andoa  diiaodaat'a  coaniarelain 
awuM  btemdMUfHb  Ja4||aM»l  •Mordbgli', 

Sotbsb?  dc  Co.  7.  Mintura 

Mr.  .Iiwtice  Channell  had  Ivfcre  him  yeatenlay  this  caM— «  claim  for 
w.jrk  and  labour  done  and  material  supplied  in  tbe  iuKLallntiou  of  tbia 
electric  light  in  a  private  houie  for  £51. 

Mr.  1>AVIU  (for  plointiSnl  »nl:!  i1«f'-n:!,inl ,  n  Uily,  M  f-n-.i'.!  i-i  hay* 
employed  Mr.  Swiotnn  to  iiegm  uif-  nutu-r  fur  hn.  'I';ic  wurl  in 
queetiuo  bad  lt>  be  done  00  ttrma  agreed  within  14  day*.    That  waa  the 

ortgiBil  w«irk,wbiGb«aMtoC27.  At  asan  m  pWatifli  aowMiiaad  wnit 
then  waa  a  stoppaga,  aad  aftarwatdi  allOTatSaaa  and  addition*  wn*  mada 

Vn  tbe  contrsct,  and  the  whole  thing,  which  comui«nc«d  in  Ki-briisry,  did 
uot  get  finished  till  May.  The  Udy  kept  asking  for  mliinatca  for  very 
«ma1HTr;i»,  and  wiahod  iTinp"-"  p  roltj  fl«usc%  and  in  May  |>laiiitilTa 
diL  '  •  to  any  more  w  ir.;  1 'cft.i,.';!  it  (  '..liinwl  £79  by  way  of  liqui- 
ilmed  damages  iu  her  countu  jlkii.t,  h<<.u<  nt  \\»  rats  of  £1  a  day  for  the 
lim«  oirerantataafe  that  stipulated  f  1  in  tUn  contract,  and  niao  fcr injury 
dime  t^lMT imunbei  by  reison  uf  Ufg  1^' m?'  '  f  plaintiffs'  workmen. 

JudinaBt  waa  given  for  ptaintiffs  for  £41. 15s.  lOd.  on  tba  aiaia^  and 
for|dJnttir«alaB  on  the  counterclaim. 

ObUgillihrtl  0M»  and  Oanstraction  Go.  v.  KlUuOMf  llliwitllil 
Lighting  Oo. 

In  the  Dublin  High  Court  on  Wednosd  >y  an  application  wu  made  for 
leave  to  eject  the  defeodanta  from  their  premises  for  Doo-pnyuiaQt  of  rent, 
notwitlurtawling  the  appointment  of  a  noalvar.  Tba  action  waa  bMVght 
by  plaiotiSa  for  debt.   A  nef<f«r  was  raeentlf  appoitttod  owr  dahn^Mits' 

uiidartnliipi.',  iiti.t  tliere  wa»  two  years'  rent  due, 

Mr,  r.  <  I  < '.  wmi  I'.  mhI'I  tlml  ■.)!'■  re.X'iv.!!-  «ia  app  haod  t  ;  prevent  the 
Mweepins  away  ot  tbe  aaaelsof  the  KiUaruey  Cuuipiuiy  by  exe<:utioncreditera 
for  the  bessfit  of  dt^ntvta.lHiU«m  TJwaamiwnf  bad  Imm  vnt  ladlf 
managed,  and  tw<i  year*  rant  bad  bam  dhiwad  to  ammmlate.  Ifaani 
Callender  Wl^^e  willing,  if  tlieae  ivoccedlugK  were  auyvd,  ir  piy  the  two  year^T 
arreara  of  rent  due, amouuting  to  £30.  l(k,  and  a  sum  i>l,  iiy,  £10.  IQb 
for  the  CMt>  of  the  action,  aiida  suiall  nuoi  for  tba  costs  of  the  motioa. 

The  MASTKlt  of  tbe  l{l)l,i..S  approved  tbt  ieetplttM  «f  tb* pttpO**], 
and  tba  order  was  made  socotdiogly. 
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APPOnmiBRS  YAOANT  AHD  ITLLBD. 

The  Kovcruor*  of  tba  Nortliani  Polytechnic  Institute,  Htdloway, 
London,  are  prcpued  to  aplMint  a  principal  at  a  aaloy  ot  £300  per 
aunuui.  Aa  bdnvtiMDMBt  glvm  torn  addilinul  pMtienlM%  $mA 
applicatiou  hm  to  bt  made  bdbM  Uiidi  Ml  Ur.  W.  Uaebatk  in 

clerk  to  the  garenum. 

An  electrical  enginrar  ia  reqnind  M  Uk»  clMm  «f  tke  plitnt  at 
the  Uoyal  iMnce's-pand^  SridUiwtaik  AwUMtwu  to  town  olcrk 
(Mr.  \.  \L  MtUbawmunX  Tom  OaO,  BridliafttoD,  Iqr  Ibnli  14. 
Sec  odvortiaeaMBb 

Coventry  EUctric  Light  committee  invite  applications  fur  the 
pcMtion  of  mannvrer  of  their  cUctricity  works.  An  n  Ji  crtis.^m«nt 
contains  futtticr  particul  .ri,  :iii<I  applications  muM  be  liclivfi >  I  at 
the  tillic"  01  the  lowii  clerk  (Mr.  Lewis  Ueonl)  by  5  ji.ni  ,  i'linil  iii-'t. 

llford  DiHtrirt,  ('-:.ui:cl1  require  an  assLstanl  elcoti :<:al  cd^'iuo.t,  ;iti 
engine.driver,  as^i^uint  <iriv*r,  twn  Klokcr".  two  switch b<jttr(i 
attendanU,  ;»'u  arc,  lump  trin.miT^,  an'l  .1  meter  liier  ami  inspector. 
Applicaliciin  to  ilerk  i.Mr.  .luhii  V'l ,  Jientoni  by  ilth  lasl.  See 
*ilvcrti5cint'iil . 

The  Loudon  Klc<;lric  .Sin>!i;y  Corponiuon  require  tQ  assistant 
engiDcer.  AppUr^ti  jan  '.a  cu^ntic  r  :ii  '  hi«f,  S3a»  Oockipwii  II Wll, 
Loudon,  S.W.    he-  ttUo  advcrusi  intnl. 

A  iiiutnr  inHpcLlOT  is  wontc'l  hy  tha  Bradford  Corporation. 
AppliiMtiuii  ■  to  ci'v  ok>.*tr!cal  engineer  ( Ur  Ii.  A.  Chattock,  M.I.E.K.), 
Town  Hill.  I'r.iiifor  i.    S.je  Lvlverliscmcnl. 

Pcrtii  Curp<i»ralija  r<»(uiro  a  ^witchUiitrd  allendant  at  the  elec- 
tricity work*.  Commcitcin]{  salary  £l.  10s.  per  week.  An  ad*«^ 
tieeincnt  nivtt  some  further  particiilin,  and  appli«atioiu  hvr*  to  bft 
in  bv  »iUi  iut 

Tlw  Bri^b  EteeUw  TroetioD  Oo.  ara  prepared  to  adnil  ft  Uoitod 
nmbnofqiHliflidatadnteMp^iki  ISMndrcrtiiemBik 
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I^mlxUi  (I/ondon)  B  irni:^li  Council  require  a  chief  engineer  for 
their  Willi  utvl  wa.shliiv.irJP'i.  Kennin^-.on-tMd,  SwSk  Applk«tjlOI» 
lu  town  dttk  by  li  mxin  of  March  20. 

West  Bromwich  Corp^irAliiju  n- liiir*  an  ai5C0Uiil»nt-;krk  for  their 
electricity  department.    Apylimli'  i!;"  to  t9»ni  rhrk  I  /  Mu'ch  13. 

Linculn  Curporation  require  nn  e»f;iiifpr  nr.<\  in^ria^^rr  Inr  their 
eliiiliiat^'  works.    App1ic4lioD«  to  tltput;  town  cleik  by  M  irch  H. 

A  charge  eopneer  i«  required  for  Plymontli  L'urfii/riili  .>ti  i-Ii  i  in  ity 
work*.  AppUcatiotM  to  borongb  electrical  cnL;incsr  by  iinrch  li 


Bath  Electric  L<ght  commiUf  u  rccuinmend  the  •ppointment  of 
Uiv  Knacia  Tcmm  tela  o(  Pdialey,  m  ci^  dooteiail  eaginew. 
in  (ucMHbn  to  Nr.  0.  F.  Meizgcr,  who  mm  tttmHy  elected 
diitf  electrical  eoglneer  at  Manchestei.  Mr.  Teagnc'f  wmntcncing 
MUrv  it  £^50  per  anDum.  There  were  over  fiO  qiplicaQU,  outl  this 
number  wiu  fisallj  reduced  t«  Umvnii :— HMn&  Tm(U»,  fnUen 
(KiliDs)  and  Sayer  (HampateadX  Tk»  tmaUMt  ideenon  WW 
made  by  a  unanimou*  rote. 

Having  completed  the  eleetrical  equipmcDt  of  the  Dublin  I  nitf  i 
Tramwayv  Oo.  »  eyrtem  fas  r»«i?leTit  ("nginecr  fnr  the  Britith  Thorn - 
■oa-Hoiuinn  Ca,  Ltd.),  Mr.  /irtlmr  Jaco'i',  M.I.E.F,,,  ha^  ievered  hi» 
connection  with  the  Dablin  c  omi'any,  aod  hua  bitn  ii|Tpoin»ed  acting 
manager  to  the  JahnBon-LunJfll  Electric  Traetion  Co.  (I.Ul.i. 

Plvmmr.h  Eli^ctrici-y  ^oiunjitt**!  havfl  decided  tr.  pruTULi'.e  ilc.  £.  0. 
Okell,  the  cliief  amii.^tant  electrical  engineer,  to  the  position  of 
borongb  electrical  engineer,  ia  saceeaiiioa  to  Mr.  Julm  11.  Rider,  at 
«  MkoTof  £Ua  vwNMfaig  •mnoal  increment*  of  £00  to  a  mazi- 
nuun  miM/t,  l&b  B,  XrAlnn,  chaiyo  engineer,  has  been  promoted 
t»  ikvpoaWan  chM  oriiiutl  at  par  aBimiii,  innauing  hj 
inenuHita  at  £t6  to  •  ■aximam  af 

The  MaaplKatar  City  Conncil,  on  Wednesday,  endorsed  the 
■piNriiitiiKBt  of  Ur.  S.  D.  Pearce,  duel  engineer  at  the  Shepherd's 
Bush  generating  station  of  the  Central  L  radon  Rtilway  C>.,  ai 
deputy  chiti  ekcUical  engineer,  at  a  salary  of  £-'>00  per  annum. 
ICr.  Kiadaikk  Ooutt^  of  tha  I>aBdaa  TnntWM**  ^  bMB  avpointad 
F  af  tha  Ayr  Bmitgh  alMlfte  liamwajra  oap 


A]ierdae&.~Applieation  has  been  made  for  further  b^rtowiog 
powers,  to  the  extent  of  £ftl,0O0,  to  meet  addituMial  expenditura  on 
machinery,  building*,  &c,  for  the  electriei^  departaant. 

BaKelona  —  The  Barcelona  Tramways  Co.  ha.<  recei7^d  nnthorisa- 
tion  to  ecjiiiji  lU  line*  from  Barcelona  to  Sarriil,  from  l;,ir  jluna  tj 
Ijfi'!  Cortp,  ami  tfum  La-  Corl-'  ttt  Sarriii  for  *!wtric  triictioii.  i;i 
pul I :tituli(.in  Dl  the  horje  uiid  "'.fjiii  |>i\v(-r  now  i;i  n-if. 

Barrow-in  Fumegg.  Tlie  Cimncil  liei-iile-:!  on  TumiIhv  ir.  applj 
fur  wiiictiuii  I- 1  a  I'HUi  of  £  I  i  '>O0  fur  ni  lif.  f  \ti-n-=iir>n-i,  ff:.  The  Ci  i;!ncil 
alto  i«*i>Wcd  uul  to  purcbM«  Ui«  local  tram  ways  frum  ike  Briti'h 
Electric  Traction  Co.  They  ore  willing  to  confer  with  the  compaii> 
aa  to  leaaing  and  c  inverting  the  lines  to  electric  traction  or  to  con- 
ii  ltr  any  otlu  r  propoiaL 

Baalagatoke.— In  a  lengtbr  report  bv  tlie  coutnliing  enginetr 
Qb.  B.  V.  WilioB)  tha  OoueU  u*  Moannaadad  bo(  to  part  with 
tiMlr  provlakml  orJar,  Vat  to  tifhar  tkemelTw  aatobtiih  electricity 
waikii  or  lease  the  order  to  a  company.  The  cost  of  estaUiBhlng  a 
Wtnieipal  »vstem  i»  put  at  £n,V»),  and,  if  a  dost  destructor  is 
added,  an  atfditional  fT.VO.  Afur  two  years  the  nodattaking  would, 
it  is  calculated,  be  a  financial  sncceas. 

Bedwellty  (Glam  Tha  Oomiail  are  to  awgt  in  alaetrieal 
f  UK  ncLT  to  ripK>riupuD  the  aojtaf  analMttte  llglituigachcine  fw  tlw 
lihymncy  V  alley  are*. 

Blackpool.— The  salary  of  the  tramiriiy  Mniii;;er  (Mr  J.  Lin- 
cMt*r)hR«  increased  to  £30"  mt  ann  im,  nml  wlipu  t.lie  ]ir;/iiL9 
<jf  tli<'  tramway  nviiertaking  livicli  £'l'i,(XH  a  year  lie  in  t"  have 
t^M,  and  £40(1  when  theie  pruiiis  ik^Ii  X20,ck;i>.  Mr.  Lanca«ter 
•  bad  practically  received  tlie  appointment  of  manager  of  tta  Burnley 
Corporation  tramwaya  at  a  commencing  salary'  of  £300,  bot  ha  will 
now  rcni.iin  at  Blacrpool. 

Bolton.— At  Wednesday 'a  meeting  of  tlia  Oooacil  tha  qacttioa  of 
iNiaving  the  tramw^  tnck  in  the  centra  of  tha  ttm,  it  a  aoit 
,  ot£\0joO0,  was  refenad  biek  owing  to  tha  Straeta  caamiUtoe  not 
haviiiK  eonsultcd  the  Tramwma  aomBittaa.  The  tramway  receipt* 
Jbr  rornary  were  i;&,OiiOk  In.  aonpand  with  £3,033.  8a  6d. 
liit  year,  and  the  number  of  pittcogen  cirrieJ  showed  an  increase 
•1476,606. 

Somhay. — The  (}tn/9nr  IhraW  ifi  iiifurrnc'l  lint  ttc  Kiml>ay 
municipality  hai  cranti-'i  a  i-oiicc'inn  t::.  Mr.  W.  (J.jiilry  Hi;it;liini 
(on  liebalf  of  the  iiriti.nh  I'l'.-neer  Klectriii  Light  aii'i  I'riwvr  Co,  ol 
India,  Ltd.)  for  the  cle^lrio  liulitiiit;  ui  Ibc  cily  and  t'l  thi-  .  Ii>i'lrivr>l 
equipment  uf  the  exiatiog  CO  milee  of  hone  tramways  ;  and  that  a 
gToup  of  Cily  financiers  has  gnaianlitd  tha  nMiiiiiyftiBda,iMBO«HHag 
to  about  £i,0OO,0(K>  sterling. 

Bnrnlex.— The  Corporation  will  acquiia  tha  BtodagrandDiitriid^ 
Tramwaya  Co.'s  undertaking  in  Bumlev  for  £63^0001  Maetriatfae- 
'  ivillkoiotndaeed  ataiiaitfanaladaapitaltxpaditmofaboiit 


£lil>,UO(>.  The  Klectricity  i^iil  Cummittee  recommend  ihc  Corpora- 
tion to  abolieh  tha  pftaent  system  of  cbargiog  for  current,  ood  to 
adopt  the  uniform  rata  o)  id.  per  uuii  fur  all  current  supplied. 

Biuy  St.  Edmnnds.— The  principal  thoroughfare  are  now 
illumicated  electrically,  current  having  been  switched  on  for  tha 
flrtt  time  ou  Thursday  evening  last 

Darlington.— The  Imperial  Tramwaya  CoLOlbrcd  to  adlto  tha 
Corporation  so  mndi  of  taair  nadaitaking  aa  Uaa  witUs  tha  hoioii||h 
for  £9,600,  and  tha  OoaDailhafaBida  a  oomlar  offer  of  £7,iBa& 

Darby.— lamiiiy  haa  bem  htU  lura  into  the  appUeatiM  of 
the  CorpoiBtion  to  nenmr  £80^800  far  dostiie  lighting  exteniian 
There  was  no  oppaiitioa, 

Dttdlejr.— ^oTiamwayand  Btostrie  Lighting  committee  raported 
to  the  Corporation  on  Tuesday  that,  having  considered  the  organisa- 
tion of  the  stair  on  the  completion  of  the  electricity  generating 
station,  and  brie;'  of  opinion  that  it  was  important  to  cmttnue 
Mr.  R  P.  »  i:'>nni.>«tion  with  the  undertoxing  until  s't.h  time 

m  it  might  be  coivW'.^rerl  to  be  in  complete  workiiiff  onli-r,  recom- 
ineaded  that  he  be  en^ajjeii  a-i  ohit-f  engineer,  aini  l.n.-  re.-(pij'«ililf  for 
the  whole  of  the  work  of  the  engioeenng  department,  at  a  Ml^uy  of 
£300  per  annum,  on  the  conditions  thtt  he  retains  Mr.  Marsh  aa 
asiistant  engineer  and  engi^  one  other  qualiOed  aiaiatant,  both  to 
1*  |iai.l  by  htm. 

A  <i«putation  from  the  eommittee  ncoiUy  waited  ttpOB  dm  ItrnH 

Qovemment  Board  to  nrge  a  reconaideration  of  their  decision  not  to 
sanction  any  loan  for  "  free "  wiring  of  pramtac^  hut  being  unaUa 
to  obtain  any  alteration  in  the  dedaion,  whidt  tha  depntotion  mia 
informed  must  be  taken  ea  flinal,  Ihaif  aow  icaommiBdad  1^  tha 

scheme  be  abandoned. 

Consumers  are  to  have  the  cjiiiun  of  tnkint;  current  iit  ji  uniform 
rate  of  5d.  per  unit  or  Od.  for  two  huucs  a  day  aasi  1  ^'1.  nfur.  .No 
meter  rental  is  to  be  charged. 

DnmfHoE — Mr.  Ritchie  {Mesjrs.  Carriek  and  Ivitchie)  has  been 
en^i;cil  t,i  rv-'p^rt  i:pon  the  teaaibility  uf  utili^iii^:  the  water  pOWaV 
of  tiie  OUi:  Burn  fur  the  generation  oi"  electric  current. 

Dundee  —The  oiiickl  iMpecUonflf  thaaaetaaid  daetiietiaiBiwiji 
took  place  on  Wednesday. 

Electricity  in  Minim.— The  eittnaive  ocLcin  •  fijr  working  the 
Kokar  gold  mines  of  Mysore  by  ulectn:  power  genemted  from  tho 
Cauvcry  Falls  has  now  assumed  pnatlaal  thapib  Tha  daiiia  of 
tlie  work  has  been  completed,  and  eoatncte  pGwel  Ibr  the  necee* 
sarv  plant  The  distance  of  the  Falls  from  the  mines  ia  about  90 
mUef,  and  4,000  nr.  ia  to  be  generated  for  traosmisaion.  ProCi. 
George  Forbes  and  W.  C.  Unwin,  with  others,  have  formed  an 
alvisory  committee  on  tha  subjecc,  and  tenders  hive  1<oea  «eiit 
in  by  Am«ricftri,  Oernun  and  Svvi?s  coritract«»rs  for  the  plant  The 
contracts  have   !>•  sn  with  th-:  rienwal  Electric  Co.  of 

America,  and  »'ith  Me^ira.  KacIht,  Wyss  C<j.  of  Zurich,  the 
latter  firm  aujii  ^ving  the  hydnnlii;  plant.  The  total  coat  of  tha 
compleved  \v.jrtf<  ih  cstinuited  m  £ii7,3S>U,  auI  when  completed  an 
immenae  ^aviiij;  in  the  working  cost  of  the  minei  is  calculated  upon. 

^jeleE— It  waa  cipUincd  at  the  meeUng  of  the  Town  Counci 
on  Tues  iay,  that  the  deficit  an  tlw  warkiu|  of  tte  ehctfUtiy  depart 
in  lUOO  was  due  to  the  iohawsid  vnee  of  eoal  mul  w  tho 
day  load.  AmflganienU  had  been  vane  to  ecunomiae  on  tho  day 
luad  to  incNBaetM  supply,  aceofdingaa  demand  arwe,  to  double  tho 
present  output,  and  to  introduse  a  new  scale  '>f  charjea  »a  follows  — 
Koroflice  and  workshop  lighting,  CJ.  per  unit  ;  sho;.!,  .1.  :  pla  .is 
of  worship  and  private  residence*,  4Jd.  ;  and  anbi  ana  public- 
houses  4d.  Tho  Electricity  commiUee  have  arranged  to  meet  a 
rer.ri«A.ial!ve  of  th«  Trtfl'oid  I'ark  Supply  Cj,  to  discuss  the 
4ne*ti:i:'i  of  •.he  ^npply  ofeltctricity  in  bulk. 

Electricity  on  BattleaWps.-Four  new  bmile»hi|M  ^the"  I'raluL" 
"Mont3t;i:.  AlV'marlo  '  .mil  "IvL'tit'';  have  been  launched  talt 
wei-k,  aiii'in  each  tafee  a  klije  part  uf  iku  -hip's  work  will  be  piT* 
'ornied  by  ebictricJIy-driTen  machinery.  We  aodentllld  a  firtlOM 
ba^  betn  made  of  the  eld  tric  lighting  iiHtallations,  and  ab)  that  a 
compVle  telt  phouic  lervice  baa  been  famiahi  i  !>  all  parts  ol  the 
vessels.  The  ships  arc  provided  with  electric  search  lightJ-,  electric 
inddar  indkalon  tha  eooaing  towers  and  bridgc^  and  veutilation 
ia  aStotod  by  nuine  of  dertfic  fans. 

BddMtiOBi.— An  Engli«h  exhibition  is  to  W  hoW  at  the  Taaridn 
Palaor.  St  Petersburg,  in  November  ut-jt.  Exkibitj  enu  b«  for- 
warded by  the  Baluc  Railway  w*  Beval  •*  "if*"^  »5«J~» 
July  1,  and  at  the  cloae  of  flia  axhiUtm  aM  to  be  Mat  biA  ftea  of 
eh.irs;e  a.*  far  a«  Hpval.  .  t.  i . 

TIj-  C.junjil  of  I'ne  Connlv  I'.uronj^h  of  West  Ham  propose  tohold 
an  eb  tncal  ethitiiUon  tht  Iowa  Hall.  Stratford,  during  tho  weak 
,iuli>  H  Mav  25,  and  mukers  of  eleeUieal  ^ipBiatM  ate  invited  to 
exhibit  No  ciiaMe  will  he  ma  U  far  loM  apaeo,  and  current  (at 
100  yOtK  00  peiiede)  will  ha  enppUed  1^  of  charge.  Applicatuma 
ihonldbead^MMd  to  tha  borough  electrical  enj^meer  (Mr.  Jamw 


K.  9o^),  Klectricity  Sution,  Abbey  Mills,  We>t  Ham,  E 
It  ia  announced  that  on  exhibition  of  indiistrie*,  artfl,  an  )  ncioiu  ea 
1  if  to  ha  held  at  Ponto  Delgada,  St.  MicbaelX  Aiorea,  in  J  one  next. 
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Onveseitd.— The  (JouncU  lutva  r«-«Qirmed  tlieir  nsaulutiun  to 
tttm  Mr.  W.  H.  TrealihaB  to  jn^m  planii  A&,  in  eometioii 
widi  tbe  fppliartloB  to  bonow  momf  for  wnkiiig  dmlrfeiijr  work*. 

Oraya.— The  Council  l>*ve  increanfd  tbe  smlary  of  the  turveyor  lo 
£300  per  annmn  in  conwjnence  of  hi»  acting  m  clerk  uf  works  of 
the  electrii  ity  ?i;i'ion  l>uili1ingj<. 

Gtiadeloupe  — A  recent  report  of  the-  t'nit»,l  Suttn  C'oosnl 
Goodeluiipe  deala  with  the  subject  nf  tin  lU  niiun!  for  tiiachiin  tv 
in  that  country.  The  report  is  tiated  Nintuitwr.  li>0<\  aii'l  ftinoiiK'^t 
iiH-  T^.  I  drvmcntj  is  specified  the  «<juipinent  nf  a  tthition  for  the 
liglitinK  of  the  city  of  Guadeloupe  by  arc  and  incandescent  UgUta. 
wponluniMt  iiiMintitd  ia  thit  matter  iboiiU  ooanmnncate  with 
Mr.  T.  nipin  Beaufovd,  Batntix  h  Vkpiur,  PoiDte-jt'FitK,  Onndt* 
loupe,  to  wkolM  catalqpiM  and  putimlan  dunild  faa  futwarded 

lUrley.— Cooaeil  have  deeliiiad  t]ie  offer  of  the  York- 
shire Klcctric  Power  Syndicate  for  a  snpply  of  electric  "ii  i  .  ?  :. 

Klngaton-Oll-Tbames.  The  borough  eWcrical  t>ng»)cv-i  i  Mr.  .1. 
E.  EdgOOHW)  bas  raporud  aa  to  carryinj;  oat  tbe  powers  olitalneil  in 
tbor  1900  Am  for  wirini>  premises,  and  the  methods  Us  outeil  nr<> 
(1)  TIm  OorporatioD  should  enter  into  agreement!  with  comnniers 
on  tiio  linct  of  hire-pnrchaiie  for  witin;;  and  supplying  fittiE>;4  to 
prerii."'-*,  according  to  the  indivi>lu*l  n-juireincntu  of  eich  consumer, 
•,v.c  wDik  being  carried  out  by  a  contrictor,  and  the  borough  elc-<-- 
trii-iil  111^'  iistT  tfi'in;;  aril  nftprovin;;  of  each  insDllation  ;  or  ;2) 
i;;iik<'  aj^'rtLTtiijnti;  \miIi  r  in-umers  on  the  lines  of  Kire-pnrclnfc, 
hut  sh  i  il'i  '.ii'  tii  ir',vo4  rriii  liiya  Ktilf  to  carry  out  the  iD^t4dlAUou 
work.    The  firM  ifyctem  will  probably  be  adopted. 

Looda  —The  salary  tf  the  electric  Iramiray  euuineer  (Mr.  .John 
r.urbridge)  ho*  l<een  inertiwed  from  £400  to  £.ii»i  per  annum. 

Lecture.  —Mr.  R.  W.  Ho^-arth,  consnhiug  rriKinfcr,  E-linbur«h, 
delivered  a  lecture  befivre  the  Kwt  of  SfotUnd  Koj-incfrini;  Associa- 
tion on  ^ff»ndnv  nn  "  Kkctricity  aii  .n  Mntr,  c  Hower  for  Hailwaya. " 
Mr.  H  ^'iilU  t  il  l  lliat.at  the  endof  !'.>  « ',  1,':  >0  miles  of  truniway  uud 
light  railway  Iriiik  were  in  operation  and  Suj  miles  of  Mute  niitli-'rised 
or  under  construction.  Tbe  amotmt  «t'  captUil  inve^iteil  in  electric 
traction  in  Great  Britain  had  riacn  from  jC8,600.< « )3  sterling  in  1S1>7 
to  £26,000,<»0  IB  IMKX  Diietufiog  the  Central  LiHidan  Rulvar,  tbe 
lecturer  expressed  (he  view  that  the  eleelri^'al  loeotnotiw  baa  bo 
fiiture  before  it,  as  on  tlip  '.fnsd  lines  of  llexibility  of  ojMiatioil,  aafety, 
economy,  and  imprtn  ■  1  '•■!  vice,  the  moltiple  unit  »yiteni  was  that 
which  must  neces-irilv  di-pliifs  the.  ln.-'i:.>iotiM-,  !i'  any  rata  for 
pusvnccr  liccD.  li.i':  the  uiuliipk'  ur.it  f.yi-*':'i'.i  I  .  i a  icptcd  on  the 
Centml  Lotnlnti  linu,  tlie  lci:t;;r  i  iir.'.'d  th:i'  tlie  coug<«tion  of  the 
morning  aui  i-vfiiirj;  tratli-;  wu  .1 1  h;i-.  bv(-:i  obviated.  The  lectiifc 
WJM  freely  iUn^t.u'i-il  w  illi  lituelighl  views,  and  the  lecturer  wiw 
acfonii-  l  ,.  iira;ty  v  .tf  uf  IliisnU*. 

Loitll.— The  aci-ciuuu  ul  the  Electricity  department  were  pre- 
■ented  and  iffm^  bv  the  Oonneil  on  Tuesday.  The  eapiul 
.azpanded  amtHiBti  to  Jcu.ou.  U.  lOd^and  £35,r)0<j  of  that  sum 
Md  been  borrowed  for  .^('  years  at  2J  per  c<i)t,,  and  £8,000  for  five 
yaate  at  3 J  per  cent.  £l,boO  was  taken  last  jear  from  the  buri;h 
general  aMcwnicnt  to  nitet  the  estimated  deficiency,  and  £()-">i)  was 
required,  £350  being  curried  forward.  Thia  year  it  was  hoped  tliat 
the  revenu*'  accT-Tit  would  mee!  nU  the  chaV.^,  l.nt  it  had  beeu 
found  necr-r  iiiy,  iiwing  to  tbe  hi^li  itic.:  of  coal,  to  charge  a^ain»t 
the  a'MB.Di:!  :.t  a  i.  liit  linJwe-  oi  10s.  Idd.    The  income  from 

publicliglilinR  mj-  ;  tiisn  motive  power,  £1,2-17  ;  frompuldic 

lighting,  £:>,  It  id  ;  muo-tlaneous  icceipt*.  £15— ^;t4\i,  £ii;is5.  Cast 
Of  nnaiatioiiaaddirtrilMtMiiwM  £1.743,  lenvin):  a  profit  of  £1,011. 
Thli^  added  to  the  iMlanw  Ibrward,  give  £3,:!;^  to  meet  inttreel 
{£1,60S]  and  rupuynieiit  of  capital  (£1,208). 

A  (ab-coDiiutttec  ha«  been  appointed  to  diaeoH  tfaa  pnetica' 
hilitr  of  wiring  consumers'  piumtaas,  hiring  out  motors,  .Vc. 
t'urtber  ailditional  plant  is  to  be  erectul  at  the  station,  and  the 
Council  are  recommended  to  make  a  reduction  in  the  charge  f  r 
current  for  lighting  and  {lower. 

Idght  Railway.— The  Isle  of  Thanet  Light  Railwaj*  (Atutad- 
iiienti  Oi-i.-v  has  been  submitted  to  tlw  IkMird  of  Ttwds  for 
conRrraation.    Ubjoctions  by  sath  inst 

BCanchester.— -At  the  mfclinj;  of  the  City  Coutioil,  on  Wednesiiay, 
th"  fhiirniati  of  th<>  Klejctricily  commiUre  (Or,  Biifiop)  explained  the 
iu  i->:ruM  tu  tin'  r.j  _iit  ii'  tir,;  In  Ihi-  -iipplv  of  electric 
currsnt  t'ur  lighting.  He  »aid  there  .H^euitd  to  be  a  prevalent  opinion 
tkat  the  conimittia  liad  dcUbeiately  withheld  the  »uppljr  of  current 
fbr  lighting  in  ordar  that  they  niight  utilise  it  for  the  tramways. 
That  was  a  total  niiiapplahaiulon.  They  had  at  the  present  time 
KuHicieut  power  to  takiS  Oh  a  considerable  number  of  conanmers  for 
lighting ;  but  if  they  were  to  do  that  now  they  mij-ht  tind,  when 
they  came  to  take  on  the  heavy  load  of  the  autumn,  that  they  would 
have  to  di'cnnnect  the^e  new  coutumen.  They  hoped  within  a  few 
wieks  I'l  li:'  able  to  Hate  distinctly  whether  ^uthcient  machinery 
woulil  I .  running  at  the  new  liloom-strcct  slntion  by  Oct  iher  to 
jtisliiy  till  IU  in  l.aking  on  fresh  cimtomtrs.  They  li  id  recently 
ittceived  iipplication<i  lot  cutivot  lor  1(V>00  syi  ^t.  lam(Kt,  brittgiug 
tha  total  waitiiiKcoiiMetioiD  to  00,000  lampn  Aa  to  tha  alcctitei^ 


work4,  the  macliinerr  was  waiting  to  h«  erected.  Plant  bad  bees 
If  pvapdttiid  at  iba  DiekaMOB'afefNit  mrks  to  prorida  mrar  for  tha 
cars  OB  tbm  rontn,  and  tha  aooniittee  hoped  to  be  aUe  to  «et  wid* 

a  p.>rti  n  nf  the  plant  at  oUUTplttes  for  tramway  working 

Tlu'  i'>n  iM-ing  increjisaa  of  aaUrt»s  of  olHcials  hive  been  taiie- 
tioned  :■ -rrajJiiMifs  J^  jnirtntnL — Mr.  .'.  M.  M'Elroy,  general 
manager,  f/oni  £40<)  to  £.jO<>  a  year  ;  Mr.  James  Wood,  ucc  iuntant, 
from  £:iiX>  to  £iC>f* :  an  l  Mr.  I).  C.  Mull  ilicu,  permaueiit  way 
iij-fit'Ctr.r,  from  l':t  a  week  to  X'lSii  a  ve»r.  /vVr.'/n>ifji  llriiartvitnt. — 
Mr.  1".  V.  Hughes  Recn'tary.  from  iTITii)  to  £4(10  ;  .Mr.  W.  K,  Fol<-n, 
accountant,  from  £200  to  £2.3i*  ;  Mr.  W.  F.  Long,  assistant  cngiui  iT, 
from  £210  to  ^SiU  ;  Mr.  J.  A.  ContUintine,  i^teuin  aaaistant,  from 
£S80  lo  £210;  and  Mr.  I.  A.  Oookam,  dranghtamaii,  fwm  £100  to 

Middlegbrongh.— The  Curnoratiun  n  WCiuesdiy  autht  i  i^l 
application  being  made  for  a  further  hau  ui  i'.;i,i>i>)  for  proviiliuj; 
a  1  11.:  rial        r  iling  plant  and  extending  the  roain«. 

MuDicipal  Telepbony.— Aberdeen  C'jrparattoo  have  initrncteil 
a  tpaaial  cgnaiitti*  ta  laipavt  aa  to  lb*  pi^iriatyof  obtalniiiii  % 
licence  titm  tha  PMnaaMr^Qanaial  t»  aiUbUih  a  municipal 
telephone  exchaiuw  for  lha  ellj  and  diatrici, 

Tbe  rurt^monUi  TelaphMW  eoninlttca  have  decided  to  instruct 
Mr.  A.  ]{.  rKJUieU  to  prepare  ipedficationa  with  a  view  to  iuvitiog 
tenders  in  connection  with  their  miiaicipal  telqiltOM  Hheme. 

NoT^^'-istiamte-Igrn.— Haa  Oeuieil  hm  appainled  MewK. 
\.v  >  and  Miliar  coDnltiagcngiiieen  for  their  elaatrieity 

supply  .-cli<-iiie, 

Olfidal  Vocabulary  of  Oompnlsory  Code  Words_— The  auth^' 
riticB  at  Uernu  have  reached  the  letti  :  V  \n  the  compilation  of  tha 
new  edition  of  the  OiUcinl  Vo<:ubii..>ry  ul  Code  Wofdl^  aild  aM 
conscipicntly  approaching  the  end  ol  thiir  labour*. 

Perth  —  AUIiuush  the  ctectri;ity  works  have  no*  yet  been  started 
applinatinns  have  bwn  ri^rpived  for  the  e(|ui».ilent  of  1 1,000  8  cp. 
lampj.  As  the  cnpi  i'v  .1  the  present  plant  is  only  equal  to  IS^BW 
lamps  cxtemioiis  will  have  to  be  considered  immediately. 

Presentation  —Mr.  K.  Cross,  wlii>  is  leavi«;<  Abc^l«<■Tl  t  >  Mk« 
!jp  tlic  piisilion  of  brironjh  <»!f<'tri<'il  en^ifift-T  «t  Kotherhara,  WiW 
I  uti-r:.iined  on  Thursday  <  vi  :iin  ;  ;  v  t:i':  -tir  of  the  electricity 
department  and  present-  1  xv  itli  a  iasf  ot  drawing  instruments,  a 
CiUecLton  of  baoks  on  elect  ri'  il  a::  i  allied  sciences,  and  a  photograph 
of  the  stiQ'  The  city  electrical  engineer  (Mr.  J.  Alex  I'^llJ  presided 
over  tba  maatiotf,  and,  in  nutking  tha  praatntatioo,  aald  Mr,  Ccaii 
wa«  tha  fint  Abwdean  atiitlant  who  had  bten  Appointed  a  cUaf 
electrical  engineer,  wMch  ihowcd  that  A1i,:rdcen  was  growing  in 
sUndiag  and  iinportanaa  in  electrical  di.stribution.  He  referred  to 
the  excelkru  p  uf  :bft  work  Mnted  out  by  Mr.  Cr  wi  diirsn!;  tbe  twj 
.and  a-huir  vi-arii  ]..-  ;ia':l  been  connected  'viiii  ;!.■!  iK j.uun.'nt,  aad 
expreiised  his  nlncere  regret  at  losing  hiui.  Uc  was  conlident  Mr. 
Cross  would  fill  hia  naw  position  witb  isndit  to  himwlf  and  to 
Aberdeen, 

Private  Bill  Lccialation.  The  following  bills  M-ere  read  a  second 
time  in  the  House  of  Coramoiis  on  Monday  ;— lilackburn  Corpora- 
li  II.  llradlorl  Cor]Mration,  H'lry  Corporation  and  Tranr.v.iy;, 
C«i«di<nian  Klectric  Tower,  Clyde  Valley  Electrical  I'ower,  I>erby 
Corpniation,  Derbyibim anil  Nottinghamshire  Electric  I'ower,  Ecclea 
Corporation,  Manafiald  Corporation,  SuiJybridge,  Hyde,  Mossley  and 
Duckwfield  TnmaytaiMi  Slaetrleity  Bciaid  and  Vorkahira  ErectriQ 
I'ower. 

Tha  Tilingtoa  and  Eustuu  Hailway,  the  N'orth-Eiuit  London  Rail- 
way, the  I'iccadilly  and  (  iiy  liitilway  uiid  the  MaBohester  and 
Liverpool  Express  lUilwiiy  iiilN  Lave  'l>een  r«iul  a  lecond  tiiM.>  in 
the  Uonie  of  LokLs. 

Bobbery. — At  the  Sn.ssex  As.si/.es  two  hawker-",  njmsd  Torki  and. 
Mann,  were  recently  charged  with  stealing  :UOlb.  of  cupper  wire  from 
t'n  f  ri  nit' of  the  National  Telephone  Co,,  at  Hasting*,  in  December 
1  i-t  I  v\.  a  foreman  wireiiian,  f.iid  there  should  have  bsen  0*ilb. 
ol  wiix;  'jo.  llic  premise*.  It  was  stacked  on  the  root,  and  about -JOOlb. 
was  missed.  "The  police  recov  ered  C^tlU  in  connection  with  auuther  * 
cliugo.  The  wiru  lost  wa4  worth  betweua  £U  and  £10.  The  juty 
fouM  priMMun  gviNyiiHid  Mann  wai  antaiicad  to  aix  montha  and 
Perka  to  km  nontha  md  labonr.  On  uiothir  cbama  of  a  ainilar 
natnn  a  vrivnw  naaiad  Cat^  alao  a  hawkar,  nealveoTa  aantenoa  of 
four  montha  hatd  labour. 

8horoditch(LondfllB}b~1!lw«ilUiiUling  engineer«(M!e.'.srii.  Kmciid, 
Will  ler  and  Mnnville)eitillialelliat  tlie  supply  of  construe  tionil  stocl 
•udironwork  for  the  new  generating  station  at  lloj,'i»crston  will  cost 
The  estimate  include^  provi.iiun  for  co«l  handling  pluut, 
ciial  storage  bunkers,  el  'sator  tower,  rooting,  <ic.  The  buroiiph  sur- 
veyor JUS  been  instructed  to  prepare  plans  for  the  e\len>ioii  of 
Evclyn-alreet  aub-itation  and  the  consttu'.lion  of  ucal'ls  tunuel  under 
the  canal  ironi  the  new  generating  statioti  to  tirent  Ciiiil^ridge-sti  i  t 

Shorehftin  -The  l!righti>n  an  l  Di.^tritt  Tramwav  di  >■  tv*  sub- 
:  -  tli'l  1  rill  III  :  1  the  conver.iion  ol  their  sy-tciu  l'  i-lectrie 
traction,  itud  the  ('ouncil  propjiie  ta  convent!  a  cjtifereuc^  of  alt  the 
iatcfcatcd  local  tttthoriltea  to  diica^a  tha  aul^aet. 
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Stoektoit — The  manager  of  the  Riecfrioitjr  work*  'Mr.  F.mh 
submittt'l  t-'^liiuatea  for  providing'  inMiti.'nal  plant  aii-l  c.-irrs  oill 
extGoatona  of  the  maios  at  a  cmt  of  about  £21,000.    i'iani  arc  to  be 
prttpatcd  and  tenders  invited  for  another  engine. 

Stepney  (London). —The  B  >ro<,»!j!i  Ooutu-il  lia-.'C  i1r-i:i'5"tl  t'l  ^'Xix-nd 
£lil},l^M)  in  electric  '.iKbtin;,'  < ireniiuiii.  Aliout  U)i)  imIIlm  nfolil* 
ar«  to  be  laid,  and  about  £>*>}  ate  lamps  er'cte^i  in  lin;  jiritn  ip.il 
thoroughfares. 

finuderland  -  T!i*>  JSoard  of  Trade  ini<p«ctii>u  of  the  new  .•^ouUr 
wi:k,  ]Viiliani  Ml  .  r  .md  Hylton-road  electric  tramway  routt-D 
tookplaee  on  WciiiKolay.  The  Trninwaj*  conmiUee  leconuuend 
UMCwmdl  to  nadertake  the  •  xteimoD  nf  the  dMtrictaMBwna  to 
the  cHt  end  of  the  town  at  an  citimated  ooot  ofbelmeit  £tfiOO  and 

Th»  Alleged  Cutting  of  lekplioQe  Wirea  — .Vt  the  central 
Oriminal  Court  the  Omnid  Jury  lt*vo  Uirownoat  tlie  bill  n^ain.st 
Xohn  XoUd,  carauitted  from  Stntford  p«tt;  iwuioBt  on  •  char^'e  of 
mdicionslT  catting  telephflm  wine  the  praiMffar  of  tte  fiAttmul 
Td^kom  Ox  IwtieaHn  «f  th«  <m»  qipnnd  »  on  hat 

Torqa&y.  -  The  salary  «I  tbe  iMWragh  electrieai  engineer  (Mr.  P. 
Storvy )  has  been  incrvaud  ftuo.  £800  to  £300  per  annnm.  M  r.  S  tor«y 
ha«  been  ln>truct«d,  to  Mpoit  Upon  the  coat  of  caaetraetiiig  ivar 
length*  of  electric  tramwajr. 

Tnnbridge  Wella. — A  determined  eFTort  i«i)ein)(  made  toct^taMUh 
electric  tramways  in  Tnnbridge  Wella.  Two  meetings  tt  ei-e  held  on 
fill"  2"th  ult.  to  difiiu?  this  mu'.ttr.  T!if  iK-iiiiou  of  one  of  the 
iniTlinijs  wiis  sgaini't  tin-  jii'  iott,  aijil  tin",  oi  tin  second  in  favour. 
Tlj  i-v  w  hn  are ac<niainlt.i  witli  •.li  ■  i  iiatmiDi;  Kent.t<ih  town  will  watch 
the  ili  vfliiiiment  with  inlt  n  sU  lu  urdur  to  agcettain  {mblic  opinion 
on  the  iiibj««t  the  abo\e  two  muetiogi  wore  called,  but  only  a  slight 
intCTCM  i«  at  preient  abown  in  the  pn>icct  by  the  ratupayvra. 

An  iaqninr  will  ahottly  b«  held  into  the  appUcatiuu  uf  tUo  cuuncil 
to  keiRowit  farther  £V>fiDO  tut  <itoUuhim(auaBui|Ml  telephone 
■ervice. 

Water  Fovw  UtiliMtloB.— The  tova  of  San  Uatao  da  Galligo 
(Spain)  haa  recently  been  cqaipped  wiUi  an  elcettieanpplf  atation 

dnven  by  water  power. 

The  water  power  of  the  river  Werra  ia  to  be  iitilbetl  for  driving 
generating  plant  for  lighting,&c.,  the  town  of  UiUa  {Getaaojr;. 

Wait  BntoiWlch.— An  ln<]uiry  was  faeM  hei*  laat  veek  into 
the  ap^catiOB  of  ll»->  Council  to  borrow  i'lO.OOO  for  electric 
Itghtii^.  The  town  cirik  (Mr.  A.  C«il<lii'k}  explained  that  the 
application  vai  made  ntiilor  tec.  i!)  of  the  \Ve«t  Hroiiiwich  Corpora- 
liun  Act,  190O,  will  h  ;.:;ivi  the  Criiincil  powtr  to  supply  electric- 
hltiiiL;^  isnd  also  to  •imli  ilr^kt'  sfcp  wir!i<f»  of  hfiil'ftii.  Affording  t« 
thi.'  i^liiuiirc  nf  -Ak:  i:.  risuUiiiL;  ■  r  i  .\lr.  I!.  I'.  i,:uiii  tlif  i'.i|Nt.il 

would  be  tpent  m  lnu  jiut^  tVoiii  iim  date  of  comnienc«»ient.  'i'aty 
wi»bed  the  loan  to  be  for  ten  years.  For  the  hiring  of  motcra 
they  would  irijitirc  X5(X>0,  and  fur  wiring  houses  purchase  of 
material",  &c.,  another  jCHjBOO,  It  was  staUd  that  ao  far  £I1,M0 
ontof  the  lo«n  of  £.10,000  bad  been  t-ptnt  in  ' moeeUan  wiOitbA 
clactiMal  nadeitakinib  rad  they  voalopiobabljr  be  in  a  poeichm  u» 
eonnneaceaapply  intWntaawmh.  Tfierewaa  so  ofpantioBi 

Wimbledon.— Jfr.  F.  Bamea  Spencer  has  yiddcd  to  the  Xleetlfe 

Lighting  coniniittec'i)  d«eiiG  that  he  should  remain  with  the  Oooneil 
as  chief  electrical  eiii^ineer,  and  the  conuaittae  recommend  that 
his  salary  lie  rai«cd  from  £300  to  £100  a  yea>  fiwm  April  1,  for  two 

VfHf*.  wl>»'!i  till*  matter  will  be  fuitlier  conii!d«ir»"il  This  recom- 
im  tnliiliiiii  »  irtii:d  utukuimouilv,  °M r.  <  ri'sw.  l"  urging  that  te 
have  icisi  .Mr.  Spencer  jntt  t.ow  would  have  Ui  n  u  Llnr^.'  short  of  a 
calamity. 

Worcester — In  hi'  unr  nil  rpport  on  the  working  of  lite  electricity 
dcpartmt:!'.  ihr  .  ily  oU  rti:.:iil  i  iiririi'  r  I  Mr.  C  J.  .'^uthetUnd)  states 
that  it  Is  a  mutter  tor  congratulaiion  that  the  accounts  »how  a  small 
profit,  in  >ikitc  (.1  the  inotcoce  in  the  eoit  of  coal  of  £1  O.'il.  Bi.  The 
«oat  M  eoai  per  unit  bad  ineieaeed  fmmO-7Q7d.  to  IDSTd.,  while  the 
weight  of  coal  vatd  had  only  biaaaaed  from  ll'lUh,  par  atcaaa  unit 
to  11  271b  The  total  wioTba  coat  ihowedan  ineicate  orO-ttU.,a&d, 
aacoel  alone  was  responviMc  for  0'3-20d.  of  the  umouni,  he  thought 
the  K»ult  night  le  ccn*-idncd  eaticfuctory.  Every  other  iieru  of 
coit  |xr  nnit,  including  ?«larici«,  Ac  ,  had  ilecreascd  except 
insnranco,  which  diowtd  n  i>mall  increase  of  0004<1-,  owing 
to  the  ((ruuiitlte  •mvir'"  decided  to  ii:'>ure  the  work*  rooru 
fully  a^aintt  fitc  u  1  t'ln-  alteiniitors  ngaiuft  Felf-ignition.  The 
total  costs  bud  incrcaftd  (i2IId.  per  nnit.  t.'urrent  uaeil  for 
pnblie  lightire  had  slightly  dceieaatd,  while  cnrrent  aold  to  private 
eomnmeit  tuu  incna<>ed  17-^  per  tent,  against  30-73  per  eent  latt 
ymr.   The  VatatWOlka  U«d  per  c*  nt.  n  <  ru  currvnt  for  their 

notoia,  Ibe  total  nnita  IwiDg  hh;htr  than  any  previous  year.  The 
mean  (rice  p^r  unit  nbtnined  hail  ti.on  from  to  ^i'dsi., 

owing  to  the  inctea-e  in  the  price  of  current,  whfeb  eame  itito  force 
in  thi-  );;-t  qLirrtir  f  the  )ear.  '!';«  nvirajje  price  obtairx?'!  i  ir 
prival.j  lif;_litii  ,■  is  'I'-iMd.  pel  Liiiil.  ^^lli^:h  proved  tl>C  aiiv.iu 

tage  uf  the  maximum  demand  ayaUui  of  chaning^to  the  conaumera, 
teMftvhnIt  they  pddlamtbandH  per  amt  The awnharcf  naw 


costomers  corni I' :'.(_■•?  during  I!V>"i  \w  nt,  n^^iiin^t  in  IPDf).  Th<j 
Watit.'  pSWi-r  li  v'i  ]ir;>V(_-il  inii.h  '  titer  tlun  ilnnng  tlo  pn-vinu^  viviT, 
the  reaiilt  being  lluu  pracUcaUy  hall  their  units  wvi ,  ^'v  iit  i  it. -  l  by 
water  power,  the  actual  fi;,'urc»' being  per  cent,  hv  -tmui  uid 

4913  per  cent,  by  water.  Orre  result  of  the  increased  waU>r  puu-er 
was  that  they  were  able  to  ruu  both  motors  at  the  waterworkit 
more  frtiinently,  and  cooeequeutlv  the  units  UM.-d  fur  pumping 
-xvTn  innch  hi;^her  than  ueoal.  The  contract  furmerly  exiating 
lutHttn  tho  Kjtiooal  Bhetrie  Wiring  <'.).  and  the  Corporation  waa 
terminated  lost  June,  up  to  which  time  they  had  obtaine<l  44  cus- 
tomers.  From  June  till  the  end  of  the  year  nine  costoment  had 
ftvailH  tfii-msflviM  uf  ;Jic  r'  :.ni:jri*.i::iri'j  "  Tree  "  wiring  system,  and 
tlu-n;  ^■fiio>l  i.vry  jiroVil  ility  of  ii-  i..(j:iiijLing  more  papular  as  ita 
i\  U autiiges  were  more  iuiiy  riailttt'i  l\iv  I'errinti  plant  had  run 
Wi  ll  .luring  the  winter  load,  but  Slvr.'  w  i>  iin  unfortunate  break- 
duwu  of  the  Ferranti  engine  in  Novcmlwr,  and  for  some  oijjht 
weeks  it  could  only  be  run  on  the  bigh-prcistire  side,  whrch 
caused  a  large  increase  in  the  em\  used  during  those  weeks.  The 
naw  jpnenttng  station  in  the  town  was  woll  under  wav,  but  it 
«M  aeahtfnl  if  the  plant  would  be  available  for  rue  before  tlie  (i>ring 
of  next  Tear.  The  total  capital  cxpende  i,  up  to  the  end  of  \&o6,  waa 
£88,629'.  Ut.  61,  compared  with  £7C,2)5.  14a.  lOJ.  in  1S99.  The 
capitAl  expcn'^itnru  worked  out  at  £2.  7*.  lOd.  pot  lamp  connected, 
or  il'.i I  1  OS  J  I  {£\ C Hj.  during  the  11  lol]  pi>r  kilowatt  installed, 
comprtr.  d  uitii  10,'.  !».l.  and  £99.  Oc.  Id.  /£113.  3*.  Id.  during 
the  tl  toil  ill  1"-  I  ).  The  amonot  sec  Mide  for  lnt>  fi-^:  was  the  same 
in  each  y«»r  (£l,9lt.  13s.)  and  for  linking  luu.i  11,721.  9il  9J., 
compared  with  £1,7U.1IIk  SJ.in  The  revenue  from  e'eotrieitr 
supplied  was  £H,9!)0. 19i.  3L  in  1900,  compared  with £7,779.  Ca,  0d-, 
&nd  from  meter  renta  and  other  8on::i<  £'>>S^.  It),  9d«  cam- 
pared  with  £^:)S.  17e.  4d.  The  toul  riivonur  was  £^U6.  Itt., 
compared  with  £8,378.  4s.  Id.  Tim  total  coits  amountei 
to  £5.1K»9.  5s.  7d.,  compjrad  with  £4,3.S7.  Os.  »d ,  and  the 
groas  pro6l  was  £3,06».  VU.  .'.1.,  lomparoil  with  £3,791.  3s.  4d. 
The  total  works  c<wt,  inrcr^v.-.  nil  sinking  fund  together,  wie 
£9,««5.  1  Is.  4d.,  comparoii  with  I U.  I  Id,,  nod  the  net  profit 

wa»  £3.  7».  6d.,  cotnpareil  with  £U0,  12^  il.  in  I'-arj.  Ih-  total 
imits  sold  numbered  62G,73U,  compared  with  56 1,437,  Tua  Uiupa 
connected  at  the  end  of  the  year  in  n  witt  9  «.pb  waia  3 1 494,  com.  ■ 
pat«d  with  3l.30i,  and  the  nnmW  nl  aamwawi  waa  602.  comparatl 
with  493.  643^131  onito  were  nnaMtcd,  eomparcd  with  710,416. 
Of  theee  tOIVMV  *ere  suppUed  to  pubUe  lampi,  cjmpirci  with 
109,6^)0,  and  to  private  consumers  519,690,  compared  witli  4lt,H)7. 
The  mt>an  price  pL-r  iiuit  obtjiiiied  wm  3  70!4l.,aad  the  totjtl  cost 
3  7ii7d.,  leaving,'  n  tir-.-m  frn'it  p?r  unit  of  (KJOI.  The  report  and 
accounts  have  l^L-fii  iiij|ir:'.  ^-il  ly  •-in-  C.r.tnciL 

At  Tiiesfliiv'i'  iii.-i-i  iii>;  Uui  i:'..;rtr:.-  cf>mmistfc  n  :  ■uim<>nd«'<\ 
tlif  I'j-Jt.ril  I  '  Tin'l.'rUikii  llis  hiii'ply  ..iiri.-'i.t  t\:.r  lig'iliiig  l-j 
consumers  outbide  the  city  bjundary,  ccniiimers  undertakuu;  to 
bcjir  the  expense  of  byinig  maina  'bjtyend  the  booMhuy*  Iba 
proposition  wa*  agreed  to. 

Workaop.— Tlie  Council  litvc  fixed  the  cliaigefw  aleetlle'eiufaM 
for  lighting  at  6d.  per  unit  and  Sd.  for  power. 

Wartlllllg.— The  Council  will  apply  to  tb»  JrUit  Railway  Coni' 
mimiMiaia  for  an  order  for  the  eonstnietion  of  latr  leugth*  of 
eleetiie  tiamway  in  the  borough. 


TRADE  NOTES  AND  NOTICES. 


IX id ua  for  intfrtion  unitr  Iht  oiotw  Ktading  must  riach  th*  0ffi;4  iu) 

ivew  OUal^fHii^  Price  XM« 
and  MoMiitr  aioMir  dioaU  t(  «mt  iai^  tn  fka  tank] 

TMBOtMB  UVITBIK 

An  advertisement  appMring  in  our  ]a»t  i«<ue,  of  the  BfUkkEitdrit 
Tmrtim  do.  {lAd.)  (on  b^lf  of  tli4  C!raTe.s«nd  and  Nortblaet 

f.t.  trif  Tramways),  has  been  cancelled,  and  the  former  company 
\:uv.-  invite  tenders  for  the  construction  of  new  tramways  in  Oravea- 
cnd  and  Northllcet,  fti^'I  tli  •  n"i-'n<itr;Kti  m  of  the  existing  lines  in 
Qravrsend  ;  aUo  fie  ili  '  -Mi  plv  r  i:;-- ruction  of  the  necessary 
clii'trical  <'f[nipm*i<t  fr  r  wor  kin/  m  tlit  nvtrhead  system.  Spciilicii- 
lions  cati  (  i'  uiil^ini  i  li.,>ni  Mr.  i 'h:irli;5  l)iil«,  Secretary  of  the 
British  Klccinc  Traction  Co,,  Doningtun  lloute,  Norfolk-street, 
■s;rand,  W.U.and  teflden  ham  to  be  nat  in  not  later  than  S5th 
iu»t.  An  adeertbemant  glvaa  aama  farther  partieabn. 

S'.wputt  CorponUion  invite  tenders  for  the  supply  and  erection  of 
cousirnclional  steel- work,  bunkers, ,  stetl  il'ir,  cDil  and  a^h  eon* 
veyor,  Wtaohef  t»r  out!<ide  coal  handling,  Lvcrhead  trivt^liiig  crane, 
water  tabe  boilers,  tuechiuical  stokers,  fuel  cc'>nomi.<er,  water  Htomge 
tank",  .•impound  coudcn»ing  vertical  engine*,  electric  generators, 
coii.i.  ij-iiii.;  ;>lant  with  cooling  towers  aint  fe<d  pumps.  Specilica- 
ii  iiM  Ir  rn  ihi-  r  .n«!!ltinif  ••iiginei^r  (Mr.  H  V.  I'arshalU,  H,  Princes- 
stii  ..'t,  I!ii:.k,  I.  Ill  I  'll.  K  and  tenders  to  the  Sown  cl.'rk  Mr. 
Albert  A.  Xewiuau),  Town  Hall,  Newport.  Moo.,  by  &  p.m.  March  ii. 
An  adfiftiianat  caotaiM  fnrner  partiBnlank 
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t^arringtou  Corpontion  iiiTite  teodm  fat  ttt  tlVll/*  Mitery 
■ml  Ujiog  ol  tteel  raili,  paring,  &&,  and  for  ftM  *^ffif,  dalivery 
And  enction  of  steel  poles,  brackets,  UoUey  wire,  inaulaton,  &c,  ati<i 
for  electric  tnuacara.  An  advertisement  contains  further  portieaUrx, 
and  apcciliMtioni  may  obtained  at  the  offices  of  Messrs.  I'reece 
and  Cardew,  13,  Qnocn  Aone's-cate,  Weatminster,  S.W.  Tenders 
t*  to^Ti  clerk  (Mr.  J.  Lyon  Whittle),  Town  Hall,  Warringtnn,  by 
Ihjuu  27'.li  intt. 

If\i!t<>^<-y  t'lLan  !)i*trii.'t  C .unci!  invite  tenders  fur  the  euyil'lyi"'! 
(li'livrry  nf  eli-ctncuIlT  wm trumcam.  Specification*  fr  in  tl]e 
engiii.«r  (Mr.  J.  H.  ('mother),  (ireat  Float,  near  Birkenb^iul,  and 
ttnder'f,  a  ^ipfied  to  Mr.  H.  W.  Cook,  clei  l>  ami  wlicitor  for  the 
Couucii,  I'uUic  (iHices,  Ej^remont,  Chesltiri',  iiiu*L  be  in  by  14th 
inst.    An  al^'i'rtistir.crit  ci>nla'n<  fiirtlier  purlirular*. 

U'ut  Ham  Oarporatiou  LaviU:  tender*  iui  tbe  supply  of  (1)  high 
and  iQvtniim,  paper-insngLtatad  caUe,  boxes,  &c,  {i)  doobto-pole 
bonie  «nt-flat  boxea,  (3)  icoording  wattmetera,  ( i)  traMlonium  and 
transformer  tank%  (■'•)  boose  wire  and  wiring  accessories,  (6^  eogioe- 
room  atoiesL  An  aavertisement  contains  further  ['urticukrs,  and 
forms  of  tender,  ftc.,  may  be  obtained  at  the  l»>riju^h  .li'  [ri<  «l 
engineer's  otKce,  Electricity  Station,  Abbey  MtlU,  \Vpi.t  Hi\iii,  K. 
TctnieT?  to  the  tiflicp  uf  tbe  town  clerk  'Mr.  Fred.  H.  Uilieory),  'i'uwn 
Hull,  Weel  Mum.  E  ,  by  J  [-.m.  March  -J:;. 

Btin\lty  Klectrii'ity  I'-imtniueo  invite  tunflers  fiir  the  npply, 
delivery,  and  Uyin^-  i  f  tcjuirvit  in  CDiine^tum  with  the  li^htiiii;; 
extensiooa  aud  traaunay  ach«ai«.  botue  further  paiticukrsare  giveo 
in  an  advertisement,ana  specification.'*,  <.^c.,  may  be  obtained  ftoni  the 
borongh  electrical  en^eer  {Ut.  Robert  Birkett),  Aqueduct-street, 
Damlij,  Daudcni  iMMMd  to  tbe  ttabtaM^  mutt  be  delivered  at 
th*  onen  of  Utt  town  deifc  (Hr.  A.  Btada  Bhildon)  by  March  si. 

BtamUy  Tramways  committee  alao  invite  tenden  for  rail  bonds. 
Specification,  &c,  from  the  borough  electrical  tngjiieer  (Mr.  Robert 
Birkett),  and  tenders,  addrtwed  tu  ilie  clminnan,  must  be  delivered 
to  Mr.  A.  St.'rle  .Sbeldoo,  Town  HuU,  H  Liruley,  by  March  23. 

Jtumiti)  Tramways  committee  alao  require  tender"  for  orerbt-ad 
»|uipment  of  trai:.way  line.    Tenders  by  March 

h'aUkani'lnie  District  Coiiiici!  invite  fender?  far  wmny  and  supply, 
ingaiid  lixiii^-  fitti  tiL,?*  I'jr  tbe  cK'ctric  h^hljr^' of  til*'  town  hall,  jiuulic 
baths,  public  library  at,d  Ittchai  -al  in^lilute.  Plaii'<  imd  ^JH.■ci^ic.a■ 
tions  from  the  office  of  tbe  consultini;  etiiriLprr  (Mr.  .I.iiiie*  hnnghi:, 
47,  Victoiia-fttrett,  London,  S.\V.,  acid  tenders  ina«t  be  driivered  to 
tk«  Omk  (Mr.  Oow«b)  \>r  ft  ika.  Ifutb  19,  An  admiitimDcut 
esntain*  fittUitr  ftrtkidan. 

Afr  Oorpontion  invita  tanders  for  the  supfly^  MiTery,  nn  I 
•noDon  of  water-tube  boilerr,  stoken,  &c.,  cowieiiNr  ud  pnmi>^, 
MCnmulatort,  &c,  balancers,  and  boosters.  Plans  uid  fpeafication 
nwr  be  obtained  from  the  borough  electrical  engineer  (Ktr.  Arthur  .1. 
Ftilwr),  and  tender*  most  be  lodged  with  t^e  town  clerk  (Mr.  A.  (i. 
YflBiig),  Town  Building*,  Ayr,  by  March  20.   Sec  advertisement 

Gnrfim  lliitri  t  Council  invite  tenders  for  the  supply  of  electricity 
in  iht  ir  Jmui  t  fur  lighting  for  five,  seven,  nine,  or  12  years.  Par- 
ticuUie  from  the  clerk  (pro  tm,),  Mr.  C.  T.  Singer, 'Town  H a) I, 
(lOrtoD,  and  ttndfrs  by  Muri:h         >i:e  advertisement. 

iSXipfaji  District  ( 'ouucil  invite  li'iiders  for  hmise  terminals,  VnTeB 
and  switch-gear,  motor.i  and  i-svitch-K'-ai',  Uielers,  wirint;,  cable.a, 
wiiea,  switches,  fiu^  tilling  4c  i3(>ettiacatioojs  can  be  obtained  at 
the  CtonilCil  Offices,  Manor  Ilooae,  Shipley,  and  tenders  must  bs  in 
hy  Uudi  19  to  the  clerk  (Mr.  Jno.  S.  Rhodea).   .See  O'lvcrtisemenL 

The  Borough  Cooscil  of  Fulham  (London)  invite  tenders  for 
wiring  the  Central  Library,  5l»2,  Fulliuiii  rtmd,  S.\V.  Speci6cation 
may  be  seen,  and  fime  at  Umbg  outained  from  the  librarian 
(Mn  F.  T.  BanteU).  Ilgatel  tofhe  acting  town  clerk  (Mr.  W.  II. 
DenielowX  Towa  HalL  WdhMi  Qfltca,  Leodon,  8.W.,  bf  4  p.m., 
March  «t  See  aavartfaemib 

Colfjin  Ray  District  Council  invite  tenders  (r>r  a  ISOkw.  steam 
dvnatuu  and  ewitcbbcard  extensions.  Specification,  tit.,  nisy  be 
obtained  of  the  consulting  engineers  (Messrs.  Lacey,  L'lirehugli  and 
Sillar),  2,  Queen  Anne  d-^at*,  London,  S.W.,  and  "8,  King-alieet, 
Mancaetter.  An  advertisement  contains  farther  particular*,  »nd 
tcadtnahottld  baaent  to  the  clerk  (Mr.  J.  11.  Roberts)  by  -il. 

Darmn  Corpomiion  invite  tenders  for  tbe  supply  and  delivery  of 
feeder  cables,  pillars  end  overhead  electrical  enmpment.  Spccirtca- 
tions,  Ac ,  may  t#  fiht«ir.ei{  at  the  oflire.>i  ft'  ins  KitmiLdi  entrincer 
(Mr.  R.  W.  Snnlli  Siivdle,  A.M  InsLC.K.'  or  tbe  b..:..rtii;b  i-'.vclricat 
eutiineer  (Mr.  biwiley  CicKg/,  iiud  Wndirs  addre.^ed  t«  the  town 
elnfc,  Municipal  Oltica^i,  Darwen,  must  be  ni  l  y  D  a.iiii„  S&dl  icst. 
An  advcrlitcuivnt  contains  additioual  partitukr'i. 

BiirtoA  District  Council  invite  tendrri  f  ir  la  ule;tri  iilly  .Irivt-ii 
triplex  puuip  of  approximately  17  h.p.  %LiiU£ationj  Irom  the  town 
tnnmt  (M  r.  \V.  11.  Uria*ii^  and  tenders  to  the  elwk  la  the  Onueil 
(Mr.  Jotiah  Taylor)  Town  Hall,  Buxton,  by  23rd  but  Sa*  adm- 
Ijaauant^ 

Bfolan  District  Couucii  invite  tenders  for  a  25i)kw.  steam  djnaato 
taA.  a  BelUia  cngiin  awplad  ta  two  43kw.  dmamoa.  Ttadaia  ha 


SSwnAUck  Borongh  Council  invite  tender*  for  aapply  and  eon- 
atrucUoQ  of  varioua  store*  and  works  for  one  year  and  Bve  dnys.  from 
^f.irch  26, 1001,  to  Mnrch  31,  UK)2,  iiiclnatTe.  Tenders  la  Dr.  U. 
.Mmisfield  Robinson, '.'>wn  derk,  .siKirediteh  Twwi  Hall,  Oid  mait, 

London,  E,(".,  before  3  p  m.  Man-h  \i. 
Sunderlan  i  Cjrpuratiun  invite  lenders  for  in  liArnblxr-o-jvered 


cables,  stoneware  casing,  wroaght-irou  piping,  ctat-iron  piping  and 
cast-iron  box  frame*  and  cover*.  Itadcii  to  tbiiniin  cf  LightiiH 

C4?mwittee  by  nwn  2£)lh  inst. 

('itrd\J^  Corpora..  [1  I'  ^uire  tenders  lor  at<'an'.  and  exhaust  pip**, 
injection  and  oveirlow  plpe«,  fe«d  anil  drain  pipe^  enfjiao  hoitM 
tloonng,  Bwit<:hhoar<i  (fallery  and  ce.nti;il  service  ^anj^wny  for  thw 
tramways  department.    Tenders  1.3  town  clerk  by  M^vrtli  13. 

Z.V;iy  Diglriet  Cuiincil  invite  tenders  for  a  Ijinca*".  d  i  I"  il'-r  ■.tvI 
accesftjrii  I!,  a  ISOkw.  kigli-speed  tteani  alteriutor,  »jjd  a  '2.'>kw.  rope- 
driveu  alternator  and  acccasories.   Tender*  by  4  p.m.  March  14. 

C!<jde  Nangation  Trtiatoe*  invite  tuden  for  a  S-tOB  elMtrie  wharf 
crane.    Tenders  to  Mr.  T.  B.  timAmm^  BobertioiMtna^ 

GliisK'^w,  by  noon  March  II. 

'I'fnderfi  are  invi'.e.l  for  the  electric  lij,diliD;,'  i  f  St.  Jidin'.t  Church, 
OktlUHhum.  Tendcra  to  Mr.  IVeavcr,  Curltori-idaee,  ilewlett-stree', 
CTheltenhain,  by  March  25. 

flri^tmi  Curponaiiii  invite  leadens  (or  Steel  and  ironwork  required 
in  the  ('un»tr:K.tii:>n  nf  u^ieltciric  ]>owerhMaaiftBoathwiak  Tendin 

til  town   lerk  Uy  it)  am.  April  26. 

tl'iKi'ji'ddon  District  <  '  juncil  invite  tenlers  for  variom  »tor<iH  and 
materials  (or  their  clectn:  lighting  department  for  12  iuoaths. 
Tenders  by  March  i:>. 

Croydon  Gtiardians  reijoiie  tenden  for  eleetrieal  fitting*  and 
appliance*.  Tndim  to  flttoa^  Ifaydif^sad,  ThanilOB  Hiarhj  bj 
March  IH. 

KAMiirijh  Corporation  invite  tendc-rs  for  electrical  li(linf."<  and 
htMreii,  briisri  GB.^tings  and  materiatf  for  arc  Ump  repairs,  engineers' 
Htorfs,  caiingf,  <te.    Tender"  by  liith  inst, 

tl'r-t  Ham  C  jr]>ijr»li<:u  itivi;.-  lender)  fjr  cre«t!nRa  dynamo  bouse 
lit  their  I>iiL;i-nh»iii  Sn)*U  I'ox  JIor<piKil.    Tenders  by  12tll  inst. 

Kd'cri'vj  District  Cnuncil  invit*  tenders  fur  a  i'«fii»e  destructor. 
Teiidi/rs  liy  'I'Oi  in^t. 

irir.'i'r/'ifi.n  Klec'.ria  Li^ht  cnnnntU'e  invite  tender.*  for  ereelini; 
ftdditi  ins  to  the  electricity  ..^tneniCing  i«t-ili  :in.  T''):d«r-^  by  '.Jnd  inst. 

SvUfhiimpt'in  (.'orporitioii  invito  tenders  fur  insnl'ited  electric  ciblt-.i, 
and  frame*  and  covers,  Ac.  Tenders  to  town  clerk  by  niwn  Mandi  1  I. 

Sauthamylon  Corporitiun  al.«o  desire  to  purchase  three  motor  omul - 
ba*e!i.    Tenders  to  town  clerk  by  liJth  iciL 

A  btfdttu  £l«clric  Light  c<M^taitt<^e  re<|uire  a  fuel  ecooomiser  and 
boilers.  Tenders  to  city  electrical  engineer  before  noon  March  19. 

Newport  (Mon.)  Corporation  requir*  tenders  for  foundstiiin  work 
in  connection  with  the  tramwiy  p-jwer  hoii-te.  Tenders  by  2ith  inst 

iZaauMMnuU  ^^j^^l^  '^"^'i  invite  tender*  for  the  anppll  of 


elcctdealatoM  Tndaia  bgr  13th  i 

f'njmilnjwi  (TDHWmliiiii  want  foor  Hschbein  and  twoi 
boileia  tat  tbrir  electricity  worka,    Tenders  to  KJobiBhim 

Belysningsvii-^en,  Ventre  noulevard  i;,  by  iiird  inst. 

TENDSB8  BBOEIYED  AND  AOOBPTBa 
Hull  Corporation  have  received  the  follotving  tenders  fur  the 
supply  of  a  multipolar  dynamo  for  coupling  to  a  BdUn  high  speed 

cn^;ine  :  — 

li^MriuU'Wal    Ktsctrie   t'j,  Wittin^i  iiro*.  41,005 

lU'ge)  {wxiptHH   in84 :      Ditto    W 

Kritiih  We*liugfa<Miae  Cjw  ...   1.M6 :       Ditto    flSS 

CromptoQ  k  Co   1^37   K.  Scott  and  Mwuntsia    9U 

SunderUad  Korge  Co.   1,183   Mather  and  Plat  I    910 

ThoniM  I'»rkor(Lt<1.)   I  S'S   Anchor  Electiic  C   960 

Mru»h  Co    l.'ibO   Swmeos  Dr<M.  ft  Cl.   950 

Johnson-Lundeil  Cik.   I.'ZIQ  Oreenwooa  and  UMley    98& 

n.  Kruoe  PMblaa  k  Oa,          1,200  Itaq^liril  and  Yeuac    807 

KltciricCoostruatleaCow  ...   1,16S  Brit'sh  SolmdbeitOa  ........  8M> 

MftTor  ati  i  CouIkmi   1.062 

The  Brituk  and  .S°»u(A  Africxn  Gnzetle  states  that  complciiienlary 
contracta  have  been  placed  for  plant  for  the  Durban  (Nalal)electriclty 
works  as  under  : — 

CirT.ck  and  Itilchi*  (lO  on  QT«r)icad  lr«Tcllini;  ersn*    £283 

Tangys  T'xl  Machine  L*o   Hluti  inj;  machiiw)   70 

,1.  I.sit<;  A  Son»  (tno  laiheb.     ..  .   iib 

.<.  iVrcbdale  A  Co.  (sctewiaf,  diilliog.aod  tbspiog  niachioet 

•nd  pi'ndBt'ine,       ...  250 

Kci  i1  d  ati  !  !3<jiii  iMw-beucL  )uid  klu.'k»iuith'a{ai]ge)  ......  66 

lUuijl.  <'m.  I-Aii.  h-bo\M)   ,   124 

Dick,  KeiT  k  Co.  [cuudeniiag  pitiit;   ....mm.......*..  2JMb 

KeaiMK  and  l4Ba  («ii|iplein«atary  boiler)  .„  ttW 

Babeeckand  Wlkogi  (•teel  chiuaeif  )»....>  ......n  " 

Huliert  Pasfcart  l^paiB(wasi»r»irila  OM«iirila> 
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WaiOiatTmOoaMOnMivtiamMamlbrwii   

iB  UuJboffoqgb--^.,ft«ntBoildBiw,  Ite  uid  UJln,  ud  WUt- 
Ukcc  BfML,  tht  brtter  tender,  hawem^  art  Ming  is  aoeoidaBM  with 
the  eonditUna.  Th«  two  tenderer*  hsTOhMB  Mked  to  etate  whether 

arc  preparefi  to  enter  into  a  ooDlr&ct  if  the  Corpomtion 
It'ta  the  work  in  two  -cjmrate  contracts,  and  Bottel  Broa.  were  aUo 
aaked  to  state  the  reuial  charge  per  lamp  for  clust«n  of  hunps 
where  controUi-d  hy  oue,  two,  or  three  awitche*  respectively. 
Worthini;;  CoiiTi<-il  Imre  p1ac«il  aa  order  for  100  Hookhtm  dee- 

trieity  meters  of  vnriiJiu  CApacitirs  Ht  C4  CMh|  nd  It      f  |IW1> 

»Iectroljtic  nietens  at  £1.  Ifta.  each. 

I)aLlin  Kleftrii;  Li^jhling  committeie  liiive  u.-cep'.el  the  revised 
tender  of  Mcj^rs.  J,  «n<i  W.  Stewart,  Kslfus!,  for  (he  crtclKm  of  the 
power  italion  at  the  S'igosn  iluusu,     jLifl.O'jl.  ICK  'jd. 

Aberdeen  Conwration  have  aocepted  Um  tender  of  Meam.  AUej 
ud  Maclellan  (or  eandnmitti  viMt  it  tfeft  Dm  TiOiie  aUolriaitir 
works  at  £1,697. 

Glasgow  Traniwajn  cdiitiiittec  have  accepted  llie  tender  of  Mea»ra 
Jamf*  A.  liiUan  &  Co.  for  50  tona  of  tie-hir*  at  £S.  !K  9>I.  per  ton  ; 
ttiit  ol  Unia  BtMl  Ca  for  3.000  tons  of  60f(.  tnunway  ttraiKht- 
trwk  nik  at  M.  Ito,  Od.  per  ton.  aoo  tow  of  cunrwl  niU  al 
1^.  izai  «d.  p«  tea.  cmA  COftwaf  U^glMta  at  jp  w 
of  the  Teiagi^B  MUBBlkilnilHi  fT>i  fill  a  atSh  «f  niHitaia  HUa 
for  depDt  connection  at  Sljltn.  lOi. ;  mt  tk«t  of  Oe  Ocaanl 

Electnc  Co.  f  r  trlnphilimMUNInhllill  IWIHHIltloin  Jllll  tlMUCMuam 

at  £789.  Ba.  Id. 

The  tender  for  a  (team  alternator  for  the  Ecclea  Corporation  haa 
Um  ictuied  by  Meaars.  BrowtU,  Lindley  &  Cow,  Meaara.  RoelioK, 
Appleby  and  Fynn  being  the  gulncontractora  for  the  alternator. 

Wolverhampton  Corporation  have  accepted  the  tender  of  Mr.  II, 
HnUow  iiy  fur  conatmeting  the  permanent  way  of  the  new  electric 
tramway  from  Tetteahall  t<i  the  borough  bonndarv  at  Bil^ton, 
4k  mile*.  There  will  he  about     milts  of  nojjle  track." 

CardifrOorpeiatioahavaaieoeptodUMtaBdarorHcava,  W.Stmoada 
&Ca  for  the  ereetuaataadaoMetiBiBnyBMnrMalloiiat  Raatt 

for  £16,10a 

BTT8IHBB8  NOTIOBB. 

We  are  iofonned  that  the  works  and  butiaeas  of  the  Hi  rant 
Maiim  Electrical  Corporation  (Ltd.)  havu  been  sold  to  the  Sir  Hiram 
Maxim  Electrical  and  Kngineering  Co.  i  Ltd.),  who  will  pay  all  deUa 
owing  by  tlie  corixiratiun  and  receive  all  accountaatthairkaidaiBea% 
05  to  «7,  <  inicffhun^li utrtcl,  London,  K.C. 

Mo-i^ri..  Jvlinsui;  and  I'lHllips'  Kleolric  C«Mo  Works  have  opened 
a  Weat  end  depot  at  37,  King.atreet  C.ovent  (!ani«jt>,  Ixjodoa,  Vv.C, 
ItiMn  a  laigaitaek  of  the  standard  ni/eii  and  <|nalitie«  of  Jokuoa 
and  Phillipa  eaUw  will  be  kept  for  immediate  <lelivery. 

Dc  JaUaa  Jnttke,  who  baa  been  associated  for  U  yt.irs  with 
Dr.  H.  Aim  in  connection  with  the  Aioa  electricity  meter,  and  who 
baibMB  for  the  nast  three  yean  aiaaagiaa  diiaelor  of  I 
Bfrtridty  Mater  QM.),  haa  reUwiaiihfld'thd  paritioa 


Ur.  C.  E.  Dovey,  C.A.,  Qoidon-ehaaibers,  gaeen.«treet,  Oaidiff, 
giTee  notice  of  appUcation  for  discharge  as  traslee  in  tho  haakmptey 
of  Sydney  Ferris  Walker,  kUlr  trading  as  Sydney  K.  Walker  *  Co., 
electrical  eni?iiie«r,  Cardiff.  The  statement  of  aflait«  "hows  that  tho 
receipts,  estinoHtfd  to  produce  £7.')1.  111.  Od ,  realiaed  £316.  3a.  2± 
The  cost  (  f  rrji'.i  ing  thu  sum  waa  £213.  8a,  8iL  Preferential  etedi- 
ton  and  a  ioiiall  allowance  to  debtor  leaves  a  balance  of  £i,  7a  5d. 
The  aaaeta  have  not  realised  sufficient  t' '  pay  the  pi 
and  tliere  is  consequently  no  diridend  for  creditor*. 

TheertattM  of  W.  il  electrical  engine,  r,  lo,  Pcrry-Bireet, 

Qtaaoow,  have  been  aeuaeatrated.  Meetins  to  elect  trustee,  ite.,  will 
hTBOA  •■  lltk  iaat.  at  tU  nMahgr  lUI,  BL  ~ 


A.  tot  dividend  it  tbont  to  be  declared  under  the  deed  of  aisign- 
MBt  ezeetried  in  November  laat  bv  Qeo.  Maigetta,  electriod  engineer, 
89,  Brown-tireet,  Mancheater,  aaa  onditon  must  send  in  aailiwtlWi 
af  their  ckinu  to  the  traitat,  Mr.  &  T.  CUtchlej,  8,  BtTJaaMiW- 
aqnare,  Manchealar,  hy  lianh  ISi. 

For  Sale. — An  advertisement  contains  pKttenlan  of  a  47  B,n.p. 
Croedey  gas  engine  and  an  E.C.C.  '•hnnt>«mnd  dnanw  for  sale. 
Applications  to  Meaarx.  Shepherd  and  Wataay,  eotumting  OBgineete, 

(Jreek-street  Chamber*,  l.i-eds. 

The  Ihirllev  Electrical  roriitnittec  have  fi.i  wile  two  compound 

belt-driven  railway  generatnr^,  twu  "hunt  ri-M-.vi!ii-e(>,  a  Wealiiif;- 
houae  enclosed  engine,  Ac  An  ttdverti.'«n.s«l  roniaiiu  further 
tabnnation  of  the  plant,  and  :uU  prirticnlara  may  Vie  obtained 
ftaai  Mr.  Beginald  P.  Wilson,  consulting  eosineer,  6(i,  Viotoria- 
abMj^aW„  flff  fioai  Mn  i.  A.  T.  Hanh^  BpiasSiiiia  Ftoww  Statiaa. 
Dadlu, . 

Fw  BtoinL— <Ab  daetrieal  engineering  bininese  in  the  east  of 
iiamrdiiiKMalaaagoiBgooBcem.  See  advertisement. 


40Mrtt  VlHliL'^  leadiag  British  mannfactoring  firm  making 
MasnaiiiHib*wlMBpi,nietorB|instTiimenta,&c.,wiah  to  appoint 
selling  ageati  la  impoitaat  indnatnal  oentrea   See  advertisement 

Lend  9otiea.--As  aaaouneed  in  aa  advertisement,  eieditoreof 
the  Electric  Keaittance  and  Heating  Co.  (Ltd.)  are  invited  to  aend  in 
particulars  of  their  claims  to  the  Rqnidator  (Mr.  Wiiltam  Chaplin^ 
130,  Daihwood  House,  New  firoad-itnet,  London,  E.C.,  on  or  Mbia 
April  19. 

Ovariiaad  TioIIar  Una  Flttiiv  and  BtatariaL— Hetara  Eitler 
Bfoa,  iA,  Laurence  Ponntney-tane,  Cintioo-ttreet,  London,  E.C., 

have  iMited  a  comprehenaive  catalogue  of  '•  -Amhroio"  iD'nlation  for 
overliead  truHoy  Imc--.  I'  is  claitnwi  for  .Ambroiu  lli.\t  it  ia 

f  tiie<-l:aiiiMl!',  itrjnK,  iocs  int  aS.iorb  niniature,  hai  a  high  electrii'il 
I  iris.Ll.itinri.  mill  ilvies  not  JLltrlorate  with  age.  To  auhatantiate  this 
latter  claim,  Ambroin  for  overhead  trolley  work  under  ordinary  eon- 
ditiaM  k  sold  nnder  a  two  Taan^'  guarantee.  A  large  variety  of  line 
aad  rtrain  ioMilatoit  of  vaiiras  pattemi^  tambiiekler,  damperr,  arm 
anspeBrinis,  firaga,  eroa»ov«M,and  aaiaara  dcaerihad  and  Qiaitcattd, 
as  are  also  levml  forms  of  tdmhoaa  gnarda  An  aasottmant  of 
Ambroin  accessories  fbrhigh  sad  low  tension  work,  line  tools  and 
apparatus  re<|aired  in  tba  aoaeiat  eqaipment  of  the  overhead  trolley 
^item  are  alto  aiunra.  The  illustration  below  ahow*  a  "  Sweet" 


nWSmet'THsklMIL 

tMOk  dlBifwhich  drills  a  straight  or  tilling  hole  from  the  sniallcst 
poetlUa aiae  op  to  1  Jin.  in  diaqieter.  It  ia  stated  that  one  man  with 
this  machine  has  drdled  n.hOO  '::ia.  hnUt  (or  bond  wire  6olk  T  mila 
in  9  days.  The  drill  can  lie  lodged  over  th*  liU  eti  dil^r.tha  ianer 
orooter  aide,  and  for  work  on  repairs  can  be  thrown  over  on  U«n. 
balanee  wiieeU  to  give  a  track  clearance  of  89in.  The  wheels  can 
also  lie  nasd  aa  Imelta  wlien  the  machine  is  moved.  The  drill  ia 
fitted  with  a  tftdM  tallage  tut  wUA  pttlmlar  advaalatM  «• 
claimed. 

Baglne  Packings.-' We  h.iV'j  ri.-C'-i',  oii  Irom  Cre«wijira  AsSe^toa 
Co.  their  latc»t  list  of  a»lij«to«  j^owJ?.  Tina  cv)mpany  tiianufacturo 
pacViugs  in  all  larietic",  from  the  old  faihiuueJ  chalk  and  junk  ring 
to  the  latest  concepliona  in  iibrou>,  seiui-metallic,  and  metallic  forma 
of  iiaiBkiBga  In  speeiaUy-iiodiaaa  forme  the  anti-friction  and  fiio- 
tionlem  iMskingi  sent  ont  by  this  oompaay  have  been  adapted  to  aoah 
varied  ntes  as  steam  hammen,  refrigerating  laaokineiy,  hydraalis 
machinery  aad  accnmnlaton.  For  this  latter  pirposs  too  p 
la  made  capable  of  withstanding  1,000lbL  prennre  to  the  i 
inch.  The  catalogue  before  tu  gives  in  a  condensed  form 
information  relatiog  to  asbestos  packings  for  all  purpose  v 

neor  Ltlllta.— Partieolar*  of  a  new  t1  >or  light,  eepeciatly  davMi 
for  use  in  electricity  stati'm^  for  awitchlxwrd  platfurm*,  &c  ,  where  a 
perfectly  insulated  iiKtlnrn.  is  rer|lli^^^,  are  iaiueil  Ijy  Mejiirs. 
Uarward  Brothers  and  Kckst«in.  These  lights  have  b^vn  s'.ippUe<l 
toQlai^w,  lirighton,  Wttll.Hend  on-Tyne.  &c.  At  (Hil^i.;  !*  laor'^  than 
SjCIOaii.  ft.  ii:'  this  11  lorin^  is  tiled  on  tlic  swit-rhbriir ;  pliLl'urni. 

■'  SLlbo  Lamps.  —  Price  list  anJ  particnUrs  of  the  "  Silbo"  lamp, 
Miiiiiifai  liiriMi  by  the  I'reuiier  Electric  Limp  Co.,  IVarl  Aimrance 
Kiiil  li:i(,'s,  Liverpool,  are  now  ready. 

Self  Vulcanising  Jointing. — Messrs.  Potb,  Hillc  &  Co.  arc  supply- 
ing "  Empress"  lelf-vulca^uiaiog  jointing  for  oie  ia  eon  paction  with 
the  hi^'h-pressure  (team  pipva  (ranging  Dom  4)iB.  to  ISin.  diameter) 
at  the  Glasgow  ExhibiiioD,  woricing  at  IdOlbs,  pressure  per  sqoare  inch. 

Tnmhler  Bwitchas.  The  Electrical  Trade*'  Snjiply  (Ltd.)  are 
iafning  a  new  list  of  high-voUsge  tumbler  switches. 

Underfeed  Stokers.  The  American  Blower  Ca  are  sending  oat 
illustrated  leaMets  describing  the  JoaiipataBt  tudsifssd atokar  far 
boilers,  &c.,  of  every  description. 

Bnbbar.  OaUa  Pervha  aad  ]>HBiatiMi— A  pamphlet  nviag  a 
abort  aeeoont  of  the  dimoveiy  and  manulaetiire  of  indiaraSbct  aad 
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gutta]>ercl9a  md  a  devcription  of  the  Bpecial  dMrictcfUlks  Aud 
(|ualitie9  of  DerniaiiM  ii  iiMtad  bf  th*  Dcmatiiw  Cd|  D!S,  N«at«- 
street,  London,  S.E. 

C&lendar. — Somewhat  bclaUd,  wc  have  to  acknowledge  the  rec.  i;  ! 
o(  a  wrviccable  basgtug  calendar  /rum  Ihu  Pcckbam  MaoufoctunoK 
Oo,  whoM  tniMmtatmi  iathiiaoiHtiranliWMLllobtttBUek- 
w«u  k  Co.  Hw  AMh  witiib  ttln«tMtioos  of  ib»  PMkliim  Oani- 
paaft  muuihetdtwof  ciMtik  rftilu-ay  and  tramway  plant. 

B^yortsorBlMtciealApiwntiu  and  MAteiteL— TlMlolbwinR 
lilt  gives  official  particulan  of  the  exports  if  British  manofactiired 
daetrtcal  apparatua  and  material  (incltiJias  telegraph  and  tdajdunta 
wire  an.l  material,  but  not  iodudinft  uaeuieal  JsatnnuBta  or 
D)iic!i  IK which  are  notsepAratelj  apwyM)  AoHtnillu  87  loMaichS, 
with  the  ports  of  destination  :— 

J/rica— Alex airli-in,  £95  ;  Cape  Tom,  £15,663  uiidmliiiK  £14.449 
tel*gr»iih  umKriii:) ;  Durban,  JE191  ;  Kwt  Louduo,  £31  ;  l'«'rt  Elimbutli, 
£86.  Aryjcnttnn—hmwrn  AsTN*  £SBb  (iiidadiM  4319  l«)«gmpli  oabU). 
Amtralana—AMnhU.  £279  Btisbane,  £M  (td««raph  material) ;  U«b- 
eeolon,  £131  ;  M.-ll,riin!"  £4,903  :  Sy.iuey,  £1.243.  n<hj,um  Antwerp, 
£13a  Cry'  1  -I  M  ...  iige  t^iM-SluuiKttu,  £2%  ;  Tienuiii,  £21. 
.Frrinff— HiiTTP,  tl*.  tfoTiwuy— lliiuilmrc,  £200  :Ul«gr»ph  inr»tcri«l). 
(iTrm—Sj-n,  //<rf/.iN<J— .\miiler<l»m,  £131.  /niiis— linmUr.  £40  ; 
Calcutta,  £946  J  iUdra*,  £28i.  JapaR~\'Mna\^  XAll.  Saai«-~\\s,\ 
£23.  .sV<,i(»-QaUiMbun,fiI3.  Tf^iMV— J(gnt«  Vidm,  £1,|44&  IWI 
je30.924,  agaiiH  Ilfl^la  tba  «w»i|ioniliiig  waA  faAjwr  <IU.  88  to 
M»i«lk6). 


PATENT  RECORD. 


TtiefoUomnglitt  nfAptJicattanl/ar  Patent*  ani  !<ftn^tieiM  puUitktd 

A,J«     hnn    -riKlVtrt  f'f   l.hn    ;,,„r.,,|!    '.y   MliUllU.   J.    C.    CU.xrMlS  ft  CcV 

C.',.jrUrr  l  l\r.n.i  A<it^t:».  •■/.  '>,  (  •'.■! '-  ••ry-/<jn«,  W.C.,  from  vhom  any  ai-ail- 
aUt  iitfomattoti  m  eonnajkm  tnth  /'aUutt,  Vtti'nvt.  n\d  Tnuit  Marlt 

rttataaiW. 

APPLICATIONS  FOR  PATENTS. 

Vcn.— undtmnrtwiwit  A^iealiont  an  ntt  MM  tosnHlDfiiqMrtiVm 
Mis  o^r  (A«  aesgitwcf  ttf  Al  con/i/c/f  3'f««4MMtl».  ftf  naww  within 
VurtwiMM  art  thtu  ^ tmmmmttntMt  ^  immMmt,  WUn  wjfA  qxct- 
Aatta  aMMyaiiM*  qyNbatiM^  a«  aMriit  A  «|fbe£ 

Dc^  tmbcr  4,  l&OO. 
22,019.  A.  MEi'iBET.    London.    Imj-roTcmeuts  in  itnngR  tin\(oi  ie».* 

22.021.  J.  Vki.le  and  Thk  Msih  i  kt  Cy<  i.k  M \ndimk mx..  t'o.  Ltd.}. 

I/Oiiilou.    la>|>r(>veDiciiM  in  an-  Ijmip^.* 

82.022,  A.  ,1.  Hoi'i-T.    f.nndoi).    Icnproveuicula  in  or  ntltiu^  Cotccxiiiilar; 

or  itonige  b»Hrrie«  or  accuiiiuUlnr^.     I..  .HjWTau,  KraDce  ) 
88,0B&  A.  .1.  liori.T.  London.  Jmprovcrueot^  in  electric  wave  t«J>9r*l>li^. 
:  Americaa  \\'ir«l««a  Tvlcgraph  Co.,  l  nit<  il  Su»««.)* 

22,069.  A.  C  Viikxv.    I.»m)oo.    tmprovvan-ala  in  the  connlrU'Hiou  of 

..  fajtraWMBt*  U>r  tlio  mea<uren>cni  of  clecirital  rnprgy. 
8000.  J.V.OKkTDnM  and  .1.  O.  EaKsTt.Nn-.    Loudon.    Iroj.rjvetoenli  in 
Ua  ptoduclicni  of  cl-otriL'  light. 
9ftll&  i.  BaxTiP,  0.  Ci.ARa  und  c,  llii.i..MA!r.   i,oDdou.  A  new  «• 
iaiprered  rodlon  elt-sir:.:  conveyor  for  conveying  tin  pUlm  from 
'  lie  lath  of  molten  melal  to  a  suitable  or  doirable  pla.  - 
^,142.  i  :.  8.  H.ictHjuix  and  V.  PouLsax.    buraad.    A  new  or  improTcl 
leleiihony  niagr.* 

tlaMintier6,I909. 

H.  <i.  Nicholson.    L  iadoo.    liu|.n>v<;ra»iita  in  or  connected  with 
pleclrkiil  contact  (nnker«  or  mviicho,  ftr  u^e  at  thr  ia>iilated 
jum  tinn*  of  »ectioD»  of  electrical  tramways  luJ  niilwnyj.  and  for 
Mialogoua  purposn. 
22,19&.  TUK  UiimsH  TBoMs-ts-Hons-rox  Co.  (Lmj.   I,HwdoD.  Imp.vve 

nWDta  in  eteclric  «rc  lam|:ti.    ^V,.  ThoDkMO,  Unitad  Btetrp-  * 
98|18T.  TllR  British  Tinmwi.i  HoiijtoK  Ca,  (Lm).  Laadon.  Imiiriiv-j 

'"  '  ■  ^""•'^'^      <I2. 11»M««W!iUallad8«M.)* 
B,raa  ^^.  J  ■  '  '  n-  L.Torpi;..!.  ImpranHnaataiagr  raiatuw  la  el«c 

trie  cablef  or  conductor*, 
8I2,833L  C,  Kahco.   l.rin(toii.   Improrementa  {a  «r  ralatiaa  to  ek'  t-i. 
railway*,  tremwaj*.  and  ibe  like.* 
C.  KAXua    London.    IiDproreuM»t«ta«r  nIatillK  to  ailt««M»tic 
eleclriral  relays  for  op-  rating  poeutnatie  biakaa  in  tlcctrieallT- 
pri>|»lled  T<hiclc<  «ad  the  like.* 

TVceijiWr  7,  1900. 
&  Cowt'sa  t'oi!!!!,     L-hwlon.    Impnivemonta  in  the  electrolvlit' 
laBniog  of  metals. 

8iW0b  E.  T.  Parkm.    WvUerbamploe.    liui>r,«Temeat<t  ia  and  reiatiug 


83^. 


82,240. 


to  electric  •wiichaafcraiakaaBtn^ilag  Botora^ 

T.  K.  OAMbKsu.  and  (XT.  O.tvimna.  Londm.  Tupronnnenta 

'ilffti^V  '  "' 


telatiuK  to  galvanometer*,  v..)i!tie>i-rH,  nnd  like  apparat'iw. 
C.  T.  »;*.Mii»i;i.L  and  T.  K.  ■  :         i  .    London.  Itnrrovemcni- 
relating  to  aledrica)  plug  reai^uancc  hoies  ami  like  apparatus,  and 
to  awiKaiaa  (huabr.* 
8«|ilBl.  R  FUTt'Hia.    Birniiogliani.    liiipi.,vemenU  in  tl.c  mesna  for 

8u.««-ndH)K  etectroIiwTf.  elecirir  |*mt«.  and  the  like. 
^iBD.  J  la;  r-.iUTisH  Thomson. HorsTtix  Co.  (1.70.).    London.  Improve- 
m«nU  in  current  r,,'l<Ll  .ni  tor  electric  vehicles,     .S.  H.  Stewart, 
United  States./' 

82,2ab.  TuaBuToa  THoasogi-Hocnox  Ca  (Lt».)w  Loadua.  Innwn- 

IW.  B.  Mtar,  aaitad  ataiH^^ 


22,237.  Tui  BsiTlSH  Tiloiuo^-Uub-sivs  Co.  (Lm).   London.  Imfirovo- 

naataiMtradimiiiagapaanMaftiralwtriealMniatiin^  (KT. 

Dow,  raited  Statrs.)* 
9?m  THE  lii.irMi  rM..«-.i.N  HoVHTOS  Co.  (LmJ.  La>d«i.  lainniTa. 

nient>  in  moans  for  attni-Iiing  pdt-pNeN  to  d*e*rie  laamiact; 

(II.  (i  Itri.t,  irnitod £itat08.)* 
22,290.  .s.  ti.  i!iiow\.  LoiMloa.  Impravaminla  in  telaiihana  and  tel^niph 

apimralu'. 

22,313.  A.  N,   Tiioni.N.    Liadoti.    fm|SOTenifots  in  maBuFaaturiag 

Inoiinited  cores  fur  c-lectri<Ml  apparntun. 
22,316.  \V.  ,1.  ( ;i/jvER.  Liver|wol.  Iiiipri.  .  ■  rn'-Mt"  in  nr  reUHrK  to  tkciiic 

cables  or  couduotori. 
22,33(^  W.  M.  Moutar.   Lwdoo.    Improvements  in  altentata  eurrrat 

maaimiag  agd  iadhatiag  ia»tnnnwta 

8PE0IFEGA1IONS  FUBUffiUD. 
KoTi.— All  SpedBoaHoaacaaaovtoaMtfaad  at  Oa  bibIIhb  price 

8d,  each. 

1399. 

25,275.  WaiiirEii.    (.'lock-eonlrollecl  el<!ctric  switches. 

25,2^)2.  SrrBLK.    ICirLliiiii;  d<'viiie.^  anp|  itfoty  %MWi  for  elfctnc-sl  •  Itooit-. 

2&,3'I6.  i'RAiiiTox  and  MiiimKAU.    I'erfarstors  lor  use  in  cjue'  tioa 

with  antomatte  UkD«|4i  traaaoiilten. 
25.39&  llriuiABT.    Kleetriouly-propelleil  veSiclM  and  pei.auienl  w  iy 

tlm-.-for. 

25,417.  I>Kt..vvRAr.  Riictro-oiactieM. 

25.420.  I.AMiiF..     ,\ltein»ting  curr-Jiil  inda- 'vm  motor-.    (D»le  applied 

f.  r  utider  International  < ! mvc-nlion,  .XUy  21,  1893.) 

25.421.  LsMUK.    AllentHbiitg  current |H»i«riit<ira.  (1>U« iiiolie i  fur  under 

Ivtamtioaal  CunMntiaBi,  Km  84^  1888.) 
25,439.  CADrrandCumii.iBa.  KIwbiMlewlitetaKaratm  iorantiMnatie 

••'/iiallii:!;. 

25,509.  lloivir-^,  ^uira  aad  Ki-aiH>wi,  Mctliidt  or  meana  «l  iaiulating 

electric  >»irc<. 

25,576.  Veiiitt- LiviTiD  nuil  Srititi f..  Ite^i^tsncf  «wit -he?  smJ  AUt:inMtie 
cuiouLa  for  i.l«rtiiifj,  rejiitntiiig  and  j/roU.ctiDf5  electiij  mn'en 
1!m!  their  cirrnitn. 

l.t'snnsK':  an  1  Lr.^iniiKii.:.     Metliod  of  Sttlag  Ibe  «ai«n  of 

c'lecliic  lii;Kt.  (iltini;«  to  their  IjiWt*  \ax\v. 
LaMUK.    t  'ljrient  imI;.  ,  tots  for  tl^.Irii  d  tM  U.'hinrr<.  (ltataa|lpliel 
fur  ua-ior  InKiriMti'ioaJ  Convenliuo,  June  5,  ISd^.j 

25,74L  Wcnia  Ughtning  sirrHtem.  (Data  apfilM  far  nmlar  latcr- 
natio:  al  Cunvantioo,  June  8, 1898.) 


25,622. 
25.710. 


164.  .SrKAt)  and  Cinit.   Khstrio  taeandiaeHC lanai, 

1S2.  S'oHTMEv  anil  Ei.Ki.mi-  Motive  Pawan  Ot.  tbm.)^  KlaMric 

itnitinn  dsvicm  for  int«iiiiil  cutuhu«tiaB< 
40ft  Lu,   Klectric  ^rc-^  li;^hta  or  Uaipi. 

iSfi,  HiMJJaa  and  Amksiiv.    App.iralus  for  electricntly  inti-rl.K'kini;  the 
'  daaira  «r  g»U»  with  the  0|i(ralive  nu:JiiiMU'f  of  bydruuliu  or 
Other  Uftr. 


COMPANIES'  MEETINGS  AND  REPORTS. 

Charing  Cross  and  Strand  £l«otricity  Supply 
Corporation  (Ltd.). 

The  Annual  in'ciitig  of  Ihii  i 'orpi iniUon  w.»s  held  on  KriiTiiy  lii«', 
Mr  John  M.  Gatti  prctidiiii;. 

Tli«  SKritlTAItY  (Mr.  K.  Wilmot  Senle'  rr«d  the  notice  .-illing  11..; 
iiipotin(t  and  «Ipio  (he  certificate  of  the  auditor". 

The  i  HAIHM.W  said:  Owiui;  to  the  f>iif..rced  abienoe  "f  o'lr  <  hnir 
nitn  and  vii'c  chai-in^ui  I  have  m.»<unii-i,  at  •oaiewhat  shrift  notice,  the 
po>iiion  of  <hairmau  to  day.  I  fi-el  in  the  eircum«Uuc««  llist  I  may 
.  >T!fi'>fnfIy  ask  you  t»  |*rhs[n  extend  to  me  a  little  more  iudul>!:en.-9  than 
■  I  '  «  I  (■  you  would  d.j,  tu.  it  \s  my  firvt  experience  of  the  kind.  I  bavo 
tnn  jui«itiitiii;c.  I  Itojie  and  trust,  ol  addreesitig  n  contented  bixtjr  ot 
(hsrcholderv,  for  tha  poiiti«n  of  tha  Compa^r  am  lie  dcMribad  aa  in eianr. 
way  -Mtiafsttury.  TbecdUaKidity  wa  sdl—atH'eHeUy— bone  the  denuutd 
f  I  which  is  stesilily  inoreasing.  Tlie  more  it  ^-ctH  u«.  1  the  more  |«opl« 
vvATic  it.  We  fiiwl  thai  tic  loni^r  wc  work  u  <li<lri>  t  the  letter  ar* 
Umi_  Kaiilts  which  are  shown.  Take  o-jr  old  ili.trict  of  St.  SUrtin'.,  in 
wlliafa  wn  Ktartr<l,  and  io  which  the  Curj>:tt;klion  from  it*  inneptiun  lia^ 
teUTtal  on  otieritionH.  NoLwilhatiindinn  nil  thm;  years  of  wco^kiug  we 
find,  durin|<  iho  l>t?t  yeur,  tb^t  we  litd  added 'nearljr  14,000  Mipa 
in  thi«  one  ilintrict ;  in  the  Sirand  ilinlrirt  we  have  ntlded  OMTly 
16,000  16,<.0O,  and  in  the  dislri.  I.  ..f  Hi.)i.i)ri)  snd  S-.  ffileJ,  a  tmall 
pwlion  only  of  whi<-h  wo  tujiply,  we  have  niidcd  another  7,OC0  l»mp».  A 
new  damsnd  ha«  lieeu  fprini;idK  ufi  hlely  that  alw  i«  j.r oini^hi?,  nsmely, 
lir  Wtargoncr<(tors  and  lieatiiiR  apprtnuos  l>urin«  the  year  >ve  hsvn" 
doubled  oor  "upply  unih'r  thc-r.e  he»<U,  and  nr.w  that  we  are  K"iog  down 
F'leet-»lrect  and  lii;>]>iiij{  ihj  ina,',  printint:  centre  of  lyjiidon,  we  find 
tile  demand  for  [Kiwer  !>y  t)io.  iiiluBtiy  uud  ilie  Mi::raviiiK  industry 
decidedly  ?sli.!'«-'l'iry.  In  fi.  t,  we  Ime  l.-^n  ii.^- 1— .u  I  L^ie  11  <ird  »-o 
con-idernn<  the  laatter  -ivlict  licr  we  Cou'd  «  >l  f..  I  .*  tli.?  i-ximpk-  it  Vv 
^t-t  cuuipauim  awl  hire  out  Ui  Jtjr*  aud  bailiui;  apiaratui  l'>  c  o-iuuisis. 
1  think  it*trj  ]i«is<bla  that  wa  aia^  later  an  adopt  t^i"  poli-y.  and 
comply  with  the Twiwirementa  fA  masy  In  tlie»»  (af1ii<ttri«9,  mi  l  I  nviy  add 
•'nt  rhii  1  I  ,,'  l,n«T.M-<«  in  extremely  \-aluilil*  on  a<?,''"iiii  of  the  I  nn 
ti  i:riil.:Li  1 1 n ■  ; i r i; ' .i  -  j.ii]  appanitus  would  bo  in  u'c.  If  we  puMs  now 
from  tlwi  Mipply  to  the  lenulta  wa  tiwt,  int,  that  tha  grua  rawana  is  ia 
thaaimaaatftlMtmy  ataie.  Thalacraaia  of  giMi  tatanna  aa oomfacad 
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with  the  pravtum  yo4r  in  jmil  Mam  £16,000— n»mely,  £I5,HBL  TUi 
ioetvMC  ix  hal(  u  Ug  tKMn  nn  Wiix  thai  n(  lul,  year  ovrr  the  |lrt<^Bg 
yo«r,  au<l  i'  wi  l,  t«Hisp>,  yo        'do*  "f  thu  r»t«  «f  iiicpw'- 

of  uui' but^iiiff^*  \*hfn  I  ti'll  y<iu  thut  for  tliii  pMt  ycvr  our  (tr  >■<  rr.^inio 
in  double  vkui  it,  ivii«  »«  riic'tilly  <w  1837.  In  the  ihree  jMit  jcnn  we 
have  dovUed  vur  gmv  freooe,  Nnw  1  mam  U>  tk*  poHK  wUah  will 
IMohaUr  inlert^l  you  mnrr,  an-l  (hat  w  thv  net  rvTCDiM,  f  MB  iin*(^B4 
•.harrhoUlera  wlio  ViftTi-  lic*'ii  li'lr  nini;  M  riiliirt?  how  It  H  that,  if 
HcQiaiid  ta  %o  iki*i*fa  ::i.r)-  :h<i  fcu|t[i:/  in  t 'ni'l  tlic  i-rota  rev^DUC 
lu;ger,  «o  oioniit  nhuvr  a  better  net  muit— ii'JW  U  a  ttiat  we  prop4i»p  to 
mj  «aly  the  nun«  cUvidntH  wt  Init  .rmr,  and  tlMt  even  in  f  nriitc  tliat  we 
mm  to  (all  baek  so  iwme  of  th«  carry  furwaid  of  the  tin^f  i<iu«  ynir  !  Ilwrr 
two  oitwrs  for  thif,  bolk  a(  iriiidi  mm  itmiiktmf  beyunil  inir  o<>nUo1, 
■ttd  rnie  iiT  which  «•  IWfe  ihiind  in  eHUBm  w(Hl  every  olh<!r  ctectric 
cmnpanr  nrH  piw  <-mnp»ny — numely.  th"  enormotttly  {iicrunnl  price  of  cn»l. 
iiTji  .~<;i;n  rx|iiiT.I  ill  ilif  ]' :  a:  I  .lK  uf"  tiM!  year,  aixl  fi>r  t-h»  l»»t  «ix 
iDODtba  we  had  to  pay  whatever  waa  a»ked.  Aail  not  only  had  wo  t'>  piy  an 
iiwwtwJ  price,  butbedauuid  whkh««*dltlwM|h»rFiMto  be  o)>taii)e<l 
alwoiwwl  •  graataeimtj«f  ipiedeoal.totlial  i«  emaewlMKl  tn  pay  more 
for  ao  tiifericr  article,  ami  we  coiuumeil  more  <>f  the  drarer  coil  thao  we 
nhould  bare  dooe  of  the  better  i.^ial.  Ti>  nhow  how  Hriou*  thi«  item  i«.  I 
m»f  tell  jaa  ihat  but  (or  thiH  iticreaeed  jn'?^  '.r  coal  id  the  Utter  half  of 
Ifeaytar  we  ihoald  bare  itddnl  iietween  iJV.iXiO  i  id  £8,000  to  net  levenue 
aaoounL  In  other  worda,  we  have  £7,04,0  "r  (100  lem  to  net  revenue 
MeeuBl  for  the  |«irpuiie  of  the  divideiMt  owlnj:  t  i  U  ni  i  nr  ii  rm  aloiie.  The 
leetiiid  difficulty  that  we  hut  to  oontend  witii       \  araa  a  uerioui 

one  at  tli-  tiniv.  -'ihou>,di  I  am  liappy  to  my  tha!  tin  t-  i  f  ii  liwe  ii<i« 
]*■■•.,  »  A  iy,  wan  ilie  lire  *t  the  beginning  "t         M  ir  h  at  our 

Maiden  lane  utaiioii.  Fur  montb*  we  bad  to  work  witliuut  a  proper 
MriMtbaahl-iHtli  *  Mait-aUft.  MiMgiwit— nd  it  ta  wMultrfui  that 
«•  vera  «lito  to  mrtf  on  tb*  litaiiNt*  at  alt,  ud  It  nfleeH  tlie  hixheai 
cictllt  on  the  ••n^jlmer  and  the  whole  ataff  tlial  tlwy  were  .iHle  (o 
carry  ua  tbrDU);b  with  all  tlieir  aKitchbokrd  gone ;  bat  though  tli'y 
did  it,  the  Mftem  I'f  working.'  w««  n"t  cooDoniirat.  WV  had  lillle  mean*  ■f 
grtling  the  |T.)pi  r  diatriliuti'iii  of  the  current,  and  at  limea  high  [••ad 
we  had  to  aujipir  much  lut  20  per  tent,  volta'  pre»llur^^  in  rxwi  of  the 
Itonnjil  <■  ndilKio.  Thi<  we  ilid  ileliberntely,  Ijeouae  llv  Ruird  feic  that 
the  true  |>i>litTy  tn  lulnpt  it  »uch  n  cricis  waa  not  one  of  "paring  and  Icxiklng 
(•1  im  iiaiiicdiaK'  l<>»",  hut  of  n»ing  ciery  effoti  to  ke<'|>  up  'hr  Trpi  ri  i  iM 
fi>r  <|Ui»lity  whirh  the ''n'i>ormi->n  had  earuMi  for  itn  cnrifnr.  N  -n.''!- 
olanduig  tlte  vary  teriuoa  iiKuavenjeiiua  outaed  to  aany  oiiiMuiDvr>i  during 
th* flni piri'id «(t*i'  tba  llify  tba  munbtr  tt  «M«iMri  we  l(»t  ilii'^xieh 
tbatflrweouM  1»  tmOfcaunlti  on  Iha  Sngen  nf  «m  hand.  Auntber 
imint  I  mux  not  oTerl^n.k,  mi\A  whleh  will  hi-  (mrarnt  in  your  niimU.  i< 
that  [•jirt  •if  tUr  capital  i-,fcLlfd  up  rt-^vtttly  ia  ii'^i  yet  pri^luerire. 
though   in   n  rtry  i  ly  of    bt-0<iitiinK    »n ;    hut   lliough   it  ii 

not  yet  piodudirc  ai>  li.i  i-  hod  l<>  |uiy  iliTiden<U  rn  it.  I  will 
auw  with  tbcMi  few  remark*  juat  p,-1iinoe  through  the  repoit.  Il  will  jiro. 
Wtr  Iw  iiitMtatinc  to  JM  t«  know  aoraethigg  aa  to  liow  our  mtiaaa  are 
gginitaa.  Wall,  oar  ulcf  •tHtm.geDttniine  atatinn  at  f  .imbeth  fi  for  all 
practical  purpo-w^i  fuDy  <v--opie<l.  'Ilierr  i«  n'>  --•t'm  f«^r  any  more 
DMchiuery  therf,  l.ty.ii;'l  •hmjik  auxiliary  [il.ihi,  Iimi  i:iir|ii:ii;  that  wili 
tbe  output.  At  sliort'a  tiandcn  we  have  l,S05kw.  in  motor 
kw.  In  faaltwia)^  Tbia  alation  waa  (oHuuately  reaily  ut 
&w  Uaia  of  tba  flt«.  ThaEDcreaae  in  tlie  bu>iae<a  to  which  1  referred  at 
the  beginuinK  of  my  remarka,  in  thi--  <li»trict.  in  St.  Martin'a.  and  iu 
the  waatern  difti-ict  generally,  toiikea  it  imperstiro  for  ua  to  have  a  cp« 
ataltou  in  rh:-  nci/lili  urli  ■  ■!,  nti-'  vtn  htirr,  iici|uired  a  site  in  St.  Martin'a- 
lane,  wh*rf  »»■  .  e  ii:  cinr-'^-  i  f  i^rc.  til  a  station,  and  I  bo|ie  by  the 
end  of  titc  y»r-ia  fact,  1  take  it  (or  ccrtaiu — tliat  lite  elalioil  wilt 
then  be  in  fall  awiug,  and  at  the  aaoM  tiiM  wa  are  aiwBiiiK  Mlt*lA*M  at 
the  aite  tliere  to  erect  new  offictei  Hm  aaeaninadaillaB  for  tba  ttal^  lAich 
baa  1  n  -l-  a  lily  ^.lainp,  hn*  got  cramped  beyond  all  endurance,  i«od  we 
ho[f  At  lur  T  ri(  iii  iiu  il  rrir.<-t  rig  that  we  ahall  meet  on  our  own  premiM>ii. 
1  am  ptcaafd  to  )ny  that  within  the  laat  few  d»y>  ni.-  hare  starlet)  tbt 
mpnly  ut  f.udtrMe  fr<:m  tbe  I.Md^■4te  fitatiou  itarlf.  have  already 

wnrkinkr  at  LudK4te  liiU  a  plant  uf  (OOkw.,  laimbV  of  eupplying 
30,000  lampe.  We  iie  pushing  on  with  the  renchtirch-rtJest  (lati-jB, 
and  hope  to  ho  workinf;  towanl*  the  etil  of  tbe  year,  and  a'f<»  the 
Bow  Mali' 1  "f -oune  the  Fencliuich  »treet  /tfatien  we  cnnnot  'lii  i  ly 
from  Lao  tiili  we  can  tbe  fi'idmle  atalioit,  bi^'  j  c  j  ij<tiii  ^  u 
with  the  new  alatioo  at  Bow  at  Ut»  aame  tiuie  «<  ne  ure  conipleiini; 
tba  flnwhiDMii-atieet  aab^tatleii.  W*  tt*  a!«<)  nei^'iiiatuA  and  1 
think  th«  negotlatloiN  wIN  t«ni  out  *a|{(fa<".erily  to  for  the 
aoquiailioD  of  imother  aub  atJilJmi  I"  unpply  the  south  and  mid  eetilral 
portion  of  our  City  urea.  .Ml  thri-j  Ktmioiw.  and  uur  prvacnt 
•Utioo».  will  be  linked  up  togi-iber,  »o  that  we  -ball  havf  ii  jjj.ly 
fi^jm  both  Ituw  add  r.-«ml.rt'i,  and  at  I'l  emergency  they  will  i  i^  ..-%]■,■  le 
of  betug  linkeil  up  ami  h<^l[i)n)(  e»ch  other,  I  d.>  not  know  liwi  liiiro  in 
vary  autch  mere  m  the  repiin  wliii'li  oalla  for  eipUnat:'>n.  Hk-  only  )«>inl 
tliatlouKlit,  perha[ii>,  to  »»y  icimclhing  about  la  »be  way  in  wbieh  we  pr  v 
poae  to  provide  the  dividend.  Wc  pro|"-»e  to  pnv  n  ilU  i  l  I  f.ir  the  ye.ir 
of  9  fier  eent,  and  t-'f  that  purp*?*  to  dim m-'i  m  •  -rv  !,irw*r;l  from 
f>  £^48&.  I  thiuk  the  ahareh^era  will  agree  wiih  tbe  11  uinl  that 
tbat  ia  a  ivapar  araiaa  for  in  to  tahci  It  bu  never  been  Our  p  illcy,  and  I 
hope  It  oaevr  will  be^  to  dirMe  up  to  tba  bOt.  Wa  bare  alwaya  t  hoiight 
It  prudent  f  contemplate  tbe  poaaiUlitJ  ef  emergemTici  ari«ing  whtD 
wa  ahould  have  a  fund  to  (all  baek  on  ti  equaliac  our  divideadl, 
and  we  hare  r.>:  lie^-t.t'i  in,  ther*(rire,  in  re^^-^nifneiitiini;  ffrtt  l!it^  money 
abould  be  t^l-'  ii  Ir  iuj  ili*  .-.irrN  .■■■••«,v-il  iumI  ili'.i.li'il  UiiJ  your.  I  m»y 
mention  Ui&l  wj  iuo  tivj-.v  -sujifvyuig  .-cnt  ii;  106  t^trceta  iu  our  weateru 
area,  and  in  55  atreel<t  In  tbe  City.  I  uow  move  the  ado||itiaitaf  thanpwl 
and  aoonuiita. 

Mr.LA.OIiUBt  Haiayw haaafchlataMatoaaatMfaatatyaartiwt wWt 
1^(4  l»«Hl for thacaRaut^rxv.  Waafa  tabl«ha»«a4biMlMa«M 


4jl  or  6rt.  per  ton,  iind  although  Ct  ia  likely  to  fall  atill  lower,  aoconling  tn 
cnni|icteiii  judges,  <till,  perhapa,  th*ra  would  be  no  horm  in  making  e>nii- 
trnrt^  111  the  jH-f«eiit  iM-I-f>«.  Alf)  y^m  might  perhaps  give  u«  a  little 
i^r\  Iv'W  the  new  on:i;i;njy  1-  .:'^*.liug  on. 

Mr.  NKVILI.K:  I  otjaerve  in  Xo.  6  account  — net  revtnuc  account — there 
is  a  tain  of  41,357  for  intaratt  on  temporary  loana  to  D«c»niber  31, 1900. 
Am  1 13  aademland  f^am  tbat  thut  we  have  cot  eufGrletn  «•  :)riii^  c>i<^t«l 
and  have  been  ot>Iieei|  to  rewwt  tr?  th^  ^lIl!nTn•  '.n  r.i:lirr  r,.  k.r,.  -Iio  f'fni- 

pany  goin^'  '     Ii    wnnl-i   l  ••  Irt'lter   in   u-e  nur  r'.vti   .::i^rC:il   tt.il'i   I  y\y 

intereNt  to  tbe  bankera.  Sikoi^^  vi  ••ur  dehenturea  are  ntated  5  per  cenr. 
debentures.  In  the  present  atatit  nf  the  trade  of  tUa  aounlrj  oovldlMk 
an  arrangemeut  t^e  made  by  wbieh  the  interett  an  tba  debeatona  waa 
rejaced,  or  a  further  issue  mada  la  lieu  of  tlie  5  per  rent  dabautaiaa,  I 
think  that  4  |ier  cent,  would  bt  an  ample  rate  of  inlereal  (or  debCBtoraa 
secured  on  the  buaineaa  of  a  coroprtny  of  thi»  d»«<Tiption. 

Mr.  M.VKIX3:  Is  there  any  chance  •if  pntecting  oiir«lvin  in  fnii.-.:- 
aguiiiat  such  a  terioua  lo«a  aa  that  w«  have  auflcreil  by  th"  fire  in  Mai  li  it- 
lane,  eiiht^r  by  iaaniaaaaar  aoaoa  athwaaaosT  I  tbiak  I  fceird  that  ibii 
fire  wat  auppuaed  to  b«v«  bean  ooaBWuaad  bf  a  mateh.  Wa  leem  l<i  run  n 
gooil  divtl  f  ri-f:  If  ,1  mitijli  cun  put  us  t^i  the  bus  of  over  £6^I00>  t 
abould  iiini.  Ilk'  I  i-i.  if  thera  14  any  chance  of  (urltuir  ea(4tlil  Mag' 
re<iuirr«l  l<y  tl>e  *  joipaay,  and,  if  »o.  bow  it  ii  to  be  rnisc*!  ! 

Tlie  t'tlAiaUAN:  We  hare  this  year  coucludeJ  a  contrMt  fOT  WeUt 
coal  at  a  rate  whicb.  though  nL^t  so  favourable  as  tlitt  which  waa 
obtaining  «>me  18  inootlia  api,  ia  alill  a  i.jn»iderablo  impp>ve:n<iit  ••« 
what  we  btve  Iwen  |»yiiig.  We  hop>  at  tbii  time  next  year  thtt  wa 
shull  lie  able  to  tell  you  tbat  we  brivc  I.:i  1  n  «*«iiig  of  letwren  £.'5,0CO 
awl  £4,000 in  the  net  iMit  of  r  al.  [•  i<  i  i^r  iHe  |«riM  of  soft  coal  ha« 
fallen  cncitiderably,  lilt  uot  Ihc  priee  of  WrUh  coal,  whiish  it  (Im!  voal  »e 
uw.  Mr.  NeTillatnviind  aboat  tba  teaipacMT  kan^amlinliiafmthai' 
remarks  auppUad  hi*  own  amwar.  II  WM  Msaaaa  of  Ibcee  5  Mr  cant, 
debenturea  being  paid  off  that  we  nbtainwl  lbo«e  I^Jin^i.  The  defienturea 
are  all  paid  off  now,  an^l  we  btire  no  tlebenturaa  in  this  Coiupany  at  the 
(►rownt  lime.  As  to  iniuraocc,  the  atalion  at  Maideu  laoe  wai  injured, 
but  as  the  result  of  the  fire  we  hnvo  learnol  aoujclbin^  »••  to  the 
|>roi*r  diHti'ibnti^m  of  insurnnot  ■>n  the  v.iriou*  it«u>>.  Wo  found  that 
while  we  were  more  than  covered  by  in<amn<7e  for  moat  porliooa  of  tbe 
bttiklinga  and  ra«chinery,  we  were  i.ir  from  bfitiy  KtSaently  envarad 
a-t  re^ar.'iNl  tbe  Hwitchb^rd  station  an^t  iiiaiu'*. 

The  Ml  <tiun  waa  then  carried  unaiiiiiirtu>ly. 

Reaolutiona  anurnriiHE  ot  tha  dividend-  eat  out  in  tba  rejiort,  ol  ll>e  le- 
elaetion  of  tha  lallrinf  ditaaton  (Mfaan  W.  FbHlgita  ««4  fiiehari 
Ohadwiek ).  and  of  tba  re^ppofalmaat  vf  tha  audtto't  ware  then  earH«d. 

One  tbooaaod  ^'uineu  waa  voted  as  rein'jncratioa  t>i  lb"  dire^l  ir^. 

Mr.  I.Al'RIK:  I  thaiik  the  Chairman  for  his  reply  almut  tlie  coal 
and  I  iboul'l  like  to  aay  that  from  accounts  I  have  received  from  reliable 
rourora  in  the  country,  1  uniler«l%nd  that  thrvia);h  tbe  wholesale  blowing 
out  of  fumaeca  and  t3>e  contiiclion  of  tnide.  we  may  exr«-t  a  coasiilernble 
dntji  in  the  |>noe  of  Welsh  coal.  I  undor>t  >od  the  chitimian  to  >  ky,  we 
nhiiuM  pmlubly  be  rai^tbK  furtlifr  cipiul,  and  tbat  we  ehould  have  a 
hclieme  I»iil  l.'-f  ire  t;-:  »1.  tI'v.  i  '.'lii.L,  iu  tins  pre-eat  slate  o(  tlie 
market,  :x:i  i  w;Lh  Lhe  tl —ui.  !  i  r  ilii-  !  .ri  rf  -icurity,  1  should  not, 
with  all  due  rc«|ic.:t  to  tbe  Ujard,  delay  the  matter  tou  long.  Jl  tbink 
tliat  the  prteent,  or  tlie  next  few  wadH,  wonid  IM  a  fittiai  tiMttr 
isauiog  the  new  »pibkl,  latrticularly  l(  !(  U  to  be  a  Ugll-otan  .atcuri'JTi 
such  as  debenturo  stick.  I  now  wiah  !••  propose  a  vote  of  th.ioks  to  the 
•'bairuuui,  dirr<'lor»  and  "tnU  of  the  Com|«»ny, 

Tbe  -v  lotion  was  earned  uDiinimoiirly,  and  tba  ohalrman,  Mr.  Wilinot 
Se>'<  tl .  rctary)  on  I  itr.  W.  I(.  rj>toh«U  (aoglBaar-bt-ahial}  faairiiig 
ic^ponded.  tbe  iiroteodiiigs  tcrroiua<c<l. 


Metropolitan  Electric  Supply  Co.  (Ltd.). 

The  fourteenth  onlinary  general  meeting  of  this  C'.jni|i.iny  wat  htid 
"D  Tueedav,  under  the  pnwidency  of  Mr.  W.  II  >iilii».r.\  Oiiltn>. 

The  SKl'ltKTATlY  ;Mr.  E.  t  uolilli  Owen.  CMO.)  rovl  the  notioa 
catling  the  meeting  autl  the  report  of  tlie  auililurs.  The  repoit  of  Iba 
Direi  tor«  was  taken  n»  read. 

The  CIIAIIIMAN"  said:  In  riaSng  In  m»ve  the  al^j,Jli^iu  ol  the  repirt 
iiuil  a«-oount»  I  will  bi-^.i':!  f  y  P  'ini^  over  the  eapilal  exiemliturc.  At  tbe 
eijil  i  f  1899  itamouiU"'  I  !■•  '  1 1,;-!54,  ami  at  tbeeod  of  Isil  year  it  »»» 
£1.417,000  odd^tliAt  It  to  say,  there  wae  aa  ioeraaa*  duriag  tba  year  of 
£  173,000  odd  in  our  expsnditura  U  anpitd.  TMl  MMMiy  bM  dlldiir  ka«B 
ex|>ruded  upon  two  priocipil  itamain  our  vadtrtaking.  A  OBoatderable 
amount  of  it  haa  boan  spent  at  Willc*lon  in  developing  our  ni  k'^blnery,  and 
ala  ioi)  the  general  plant,  bit  tlia'.  I  will  refer  to  Uter  <m.  Tnc  reunin^Ier 
of  tlie  am  i  int  bii  l";*n  tj  -ut  iu  the  alteration  of  our  syaletn  fruui  alter, 
natiug  O.i"  couiiu  i uu-  r  ir.eut.  As  you  know,  we  detidsd  upon  l^iU 
l»>Iicj'  aoHiii  ui  lUrtc  yciia  ago.ou  tbegrciinil  tha'.  fje  woikingby  the 
omti'nuima  current  waa  very  amek  mire  «e  m-juionl  than  iraniilK  bf 
altrmating  current.  At  the  praunt  tima  this  chanfO  h««  ocarl;  Daen 
coin  I  le"  I  1  :[i  our  mid  I/iiulon  area,  and  we  are  at  tbe  preaenl  tieae  laying 
down  r »  1-  in  the  wiuth  portion  of  our  we«t  I.'jndon  or  Mtrylcbona 
urF.1.    We  liad  grett  hojiea  that  that  portiuD  miglit  be  «a)m|>l«t:d  before 

next  winter,    that  we  ahaald  bo  tiiw  to  Mipplj  th*  caattoiMtia aarrtHt 

during  next  winter ;  bot  «a  ftillBd  llMt  Ibara  Was  au  iTUdi  delay  In 
ubuiniiii;  the  nsocsaary  i^mientt  fjr  extending  our  Man.-be^ter  ■< [Uare 
etatioo  tlwit  I  am  afraid  it  will  U-  inipraett.-able  in  tVi  f^irtlx- iming 
winter  a' tidily  f  i  w  rt;  thr^-ijli  '•i  -  n- v  luatnx  ;  but  there  i«  mi 
doubt  vtl.itiiveV  rlii:  -l.  'v  ■•  "  «  i  l.iii,  'irdtr  very  s-ion  after  that 

tiiae.    .\noihcr  item  <if  exjwn<iiiure  has  beeu  on  our  nftii.-e*.    We  were 
inakdiiadmotage  l<efore  in  our  amall  tettaebolil  preiiii:-tM  at  B«k«r- 
id  n  gooA  opportunitr  baruifi  oc-urred  to  buy  what  ia  pravtiealilr  a 
houiainStntford-nUaaatUManaligitowMiaBtaf  iSa^airta 
UmCMt    Iii^Mi  mtbm^tlMtiiiiMngoadlBMttaMBt  ol  adraaa^r. 
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Aa  to  Uk  w*f  in  whioli  Um  MplUl  mw  nted  fur  tbit  •zptaditurs,  I  m\j 
m  thrt  win*,  iwwJ  aUftWOL  th*  wiwfhim  jimia  thta^  ^wnt. 
driwBtaini;MMl«liitn  lNUiaid^t]Mtw*wiriilbbtoim(itlioMdsb<ii- 

turaa  at  vhit  w«<,  »ft«r  all,  r^tlicr  »  Wl  time  in  tba  liaaiicitl  luu-ket 
M  £86  for  each  £100  cj«b«alur«,  and  when  I  mc  ttiii  m:>niiag  Ihtt  tb'jie 
Hebenturr^  tttcrl  in  tho  market  at  from  98  to 99, 1  cbiok  it  •bowi  that  the 
<::»\i:  r  liiU  i  Kir.pany  i«  exczotUogljr  gonl.  Th«  r«munia|;  portiou 
of  ibe  uKMwy— i;i6u,000  of  ncir  capital — haa  beeu  raiied  b;  live  i<aue 
«f  Iha  rauatoiug  portion  of  the  abarcs— 15.000  ;  :iud  io  defereikoe  tu 
tllA  wldely-ezpr«uied  wi«h  at  IIk  mcetingi  but  atnl  lo  tba  prcTiuiu 
year,  tlie  Directors  decided  that  they  »!iouI  '.  !•('  io^  il'.I  i.i  'Jn'  ^Kni-vhiil  lfri 
at  par  value,  which  wai  aocordiuglj  d  ii.?.  I  nn-  tur:i  i  >  tlic  n-vcriui? 
account  of  the ^eu-.  Thegroa*  reveaue  of  the  patt year  «a«  i:209,420  ;  Uial 
if  an  increaie  of  it30,(IOO  upon  the  rereaua  of  the  previou*  year.  Tfa« 
eoat  iif  gciierjition  waa  £106,(XX)k  or  aa  inmate  of  £15,000  <M  o««r  the  onat 
in  the  nmviouji  year.  Tliia  addidooal  Mat  b  l*rK«ljr  due  t»  th«  prioe  of  c»*1. 
NotwiUwtaodiiig  thia  we  have  beeo  able  to  laerenw  the  diviileiid  fn>m  5  l> 
ff  rt^nX.  Tl;f  pH^'e  at  nw},  aa  you  all  knnar,  jvw^i*  tptj  Inr^Jy,  r»tipriully  t.:i 
wurii-  rhcUtl*-!  iiiilt  m/  llif  vimi.  Wi  .  fi>rtu:iit'"lv,  ""t  tKu-  tun«r  niiili'  very 
abort  (ono-iicta,  which  we  were  able  lo  rcoc  w  at  the  irxginiiing  of  tbix  j-ear  fur 
ailMrt  |iwiadat»myn«ehbMt«rnNttlNainialMHildlwi«liMiiaU*to 
do  ttad  w«  tak«n  •  long  tmtfet,  and  Umt*  Mfnii  tobaatwy  jrotpaei  that 
weaball  be  able  to  renew  it  i>n  ewi  m-wf  f«To«mS!»  ternu  for  the  remaining 
portion  of  thi»  year.  Tfn-  i.^j^urn,  aj<  y,ri  ],y  tlie  atocounta,  haveoome  to 
ratbir  a  bi-ge  amount,  but  thif,  1  tbiuk,  ix  ciiieBf  eiplaiue<l  by  tbo  way 
w*  were  bound  to  uae  our  atatiuiw  in  tbo  year  1899.  To  get  a  tufflvieiit 
anuHint  of  eJeclricity  all  Utoie  itatioiu  bad  to  be  worked  at  high-prcMurr, 
Willi  the  rnmtt  that  •  gooddaaJ  ol  damaga  waa  done  to  our  chimney  abaf  u, 
biaOin,  ke. ;  Imt  than  havo  all  baei  pat  in  llnt-rala  wiler  do*,  which 
aconUDtH  fur  tlie  Urge  it«m  of  r«paird.  Hiere  it  an^llier  iKiint  wbiob  I 
Uibtk  »al  [iter-  -t  vuu.  I>ti'<t  year  we  apont  £2,215  bi  buying curreul,  but 
tbta  year  the  total  amount  of  ciureiit  that  wi'  bought  waa  £25.  1  thought 
itWMiid  It*  taMnatiac  ta  ftm  toku  »  tkit  ;  aaA  I  aMy  that  at  tW 
prawat  tlmimhavaakifpianuHint  ( "up  i  i)itoiMM<iebiaary.  wUehwill 

rmluce  ijuiic  u<  much  current  u  we  are  at  all  likriy  to  wnot  ut  pn-'temt. 
now  ciiukC  tu  Uw  coeta  au>l  narllameotary  exj>cn-ir«.  I.ut  year  they 
Binouiited  to  noiuethiiig  over  £1,900,  livt  tlni  yew,  I  »m  gU')  (>>  -or,  that 
they  have  only  been  a  little  o\er  £170.  Furtlver  thnn  that.  Hi'  .-r  w.is  the 
act4<>D  that  waa  brju^bt  a^^nit  ui>  Ib^(  ynir— an  im|Kirtant  uinMir— in 
emnaction  nldt  wbm  ibey  call  Rucker'a  patcol  ;  that  avtion  mtm  brought 
Bgafo't  III*  anitod  caui|i«iiiea  to  rr<'rjin  at  from  uwng  our  trin»fi>rmcr 


ay^«Tm.  It  wnn  >i.'ir<l  before  one  of  Her  M«jeaty'4  ju'li^^.^^,  rij'I  w^"* 
•  rrir.iully  (!<■.::. l<-ii  lu  favour  of  tin'  L>iTDpanie«.  Wb>i  U.  |io.'1ib|i-, 
1  w«i  gtnog  t7  My,  even  relW  morr  ci»  j>tioaal  titan  aiiytbinf  eUe,  we 
•atailtoaBtNBM«(Mirlfe»aMtareturiioi  f  no  ntkaaoliaUiiraH  tba  other 
Mt,  I  tboaglit  that  thatwndd  api>c4>I  lu  yoa  aa loaiatUng  bo***.  We 
have  «et  aaide  thi« year  £14,000  for  depreciation.  That  u  theaiuouut  which, 
«t(ter  Tery  careful  ooonidcratioo  la»t  year  with  our  auditor*  and  advitci'i, 
m  found,  working  antomAticiklly.aait  bflng  c'  i  J  j  illy  inen>^4.»"  1  j-sar  by  year, 
maid  give  u<  a  very  rabtl-tntiat  ami  cHi  ie«L  i  ro  to:  v.  In-  wv  ihould 
want  at  the  end  of  our  ooncMaion.  I  mty  »ay  iti^t  ii.jbi.Ui  illy  wo  have 
already  ^et  aaide  iei00,000  for  roaerrc.  It  it  trtie  that  £22,000  ia  not 
abown  in  the  account*,  a*  that  amount  hai  been  written  off,  but  when  wc 
tratwfe^  thU  i'H  OOO  t"  ibc  iit'fir»»;i;i;iiTi  lad  yuwns  fund  wethiU  have 
£7i3,0&!)  iiivp-tr-il,  anil  v.ol  iii.'e^tod  iti  thii  ejunauy,  L^t  io  flrat-clau 
■antritiet  out«kis  ;  mt  tliere  it  ie  for  ui  at  any  lime  a«  a  valuable  aaaei  that 
wa  ba  iialiif  d.  Uur  progreea  aa  ngHdi  tha  InerHMa  of  lamm  ditriag  the 
ytar  haa  haea  very  situfactory.  We  ha««  added  no  la**  tluH>7Q,0001a4np« 
darbia  tha  l*ar,  and  I  may  any  that  in  the  weekly  appUcationi  we  have, 
OOflt'UligClnlaibowu  ;  and  ilyou  look  at  Ihii  diagram  (indicating  a  cliart 
Wapeiidod  airaiin-t  t!iL'  wall'  yia  wil!  90c  tlv;  |(;'.»liint,  !n  !:r',  1'ic  rtgular 
rise,  tiial  thfirr  i'fH*ll  )  ear  by  yeiir,  whi  iS  rc;»N;  »V.i-tvk  'Hir  iiji  riMi<«  of 

buaiucaa.  1  now  want  to  refer  fur  *  uuuiiMit  tu  WUI«»lea.  Of  c»ur«e,  in 
«ldv  to  mat  tUa  n|iU  aad  ateady  riae  in  our  boaincej,  it  bat  blM  «aaa»- 
Miy  t«t  aattnd,  tod  axloMlfcly  extend,  the  machine)?  at  WtflndM.  We 
bave  at  the  preaent  lime  Uinw  nf  U,n..iT  magniGoent  Wcitiaphouiw  <-igirn-= 
(which  many  of  you  havi^  ".ini  umi  Uim^  ttior«,  aad  wo  hivi-  in  1  ui  ,c  a' 
areetion,  to  be  ompleted  by  the  mid^Uo  of  thiA  annm^r,  aaollio.-  tw«> 
■Bgima  a{  tbo  tame  capacity.  That  will  give  us  at  Willesdeu  alone  a 
eapadty  of  12,600  h  r.,  which  id  imif  h  eufflcient  to  *u|>(4y  590,000,  or 
neirly  500.000,  Um|ia  ctHinectcd.  Taking  that  in  conjuiictiou  with  our 
London  etalioo*,  which  ara  kept  in  a  mo«t  pei  fect  aute  of  effi"iency,  you 
will  we  tluit  wo  have  r.o';  only  »iifHcipnt  j  -m'er  f  -r  i.ur  -Tii)-.|i!y.  '  al  i\  u3  i-'. 
ali-'iiiilo  tv-er.e.  T:mI.  Ictvon  :!ic  :;i'.h.'r  hard  imtl  ;iry  ci>ru[d  pare  L'.ie 
reportj  and  wc  now  come  to  what  ia  referred  lo  in  (Ku-aifrapb  6  of  lUa 

 inltbMa  VcMrv,  or  the 

Ml  T  do  not  tM»b  that 


Nptrk-flaiMlj,  OUT 

Bjroagih  CbaneO,  ■«  It  bai  now  baamna 

I  ought  to  Tifj^Vrf  thin  op;ifir*.tinity  'f  drawinj^  ymr  attmtifsu  to 
what  thnae  nci;(  t-i.if,i.:u.  wt^r<r,  wlmL  ciur   i jt  i.  iii with  tllia 

boily.     I   may  remind  you  that  in  I    Hkii    :ir,i  ycivra  of 

electric  lighting  act* — the  veatrica  weio  gireii  the  linst  rh-'i«t  ivhiiihcr 
they  wi'Uld  undertake  the  aupply.  At  thai  tiaiy,  fckliJU^U  coelrk 
lighting  wa«  an  ciigiai^erlng  euccea*,  it  bad  boon  by  no  meauit  proved 
that  it  would  certnmly  M  a  commcnnal  auocoaa  in  L.ouduu.  The  llary- 
labiue  \  <-ti  i  ,  Ij  i.iiig  .:•  u-i  Icccd  tho  matter  thorouglily,  were  iifrni!  t-. 
underc  Av  iL-j  .  tii'  V  thought  it  too  great.  Wtiat  did  tlity  >i  ■ 
They  encouraged  this  Company  Xn  oaoM  in.  We  ^ot  uur  bill  with  their 
taoetloo,  and  alio  iriih  tba  iMoiit  agpaimata  thay  made  with  u*,  whlob 
ftn  m  rather  leM  faToutaUa  tvaii  thaa  tba  erdin  iry  eleetrfai  light- 
ing a:t«.  Wlieu  we  firat  atHi  ted  we  had  to  do  a  t^eat  deal  of  |Moneer  work, 
with  tbe  rwull  that  after  aome  yem'  workiii^;,  we  were  still  paying  no 
diviMrnil.  ThtMJ,  wunii'  tliail  Lliat,  we  1 111.:!  an  iiijiiii  tt  ul  a,.'ii:i  .r.  u*  fur  a 
niiisinc  nii'iln;  ri  i'iii  [;i;r  eijf^ili^*?*.         it  wa»  'iiily  witli  tli".'  ^rc*t*?fl'.  liil^i- 

culty  that  wo  got  over  that  criiua.  It  meant  renewing  a  contitlerabla 
yat»a<oM^luii^,aiid»a  do  tbatwa  bad  toHHa  atom aapttal lad 


at  that  time  not  under  very  adnmtageoua  termi.  But,  gentlcmea.  when 
in  1898  we  b^  taMO  Mr  diiMand,  tba  Ifwjrkbsao  Voiby,  haw 
withheld  thatr  hiadi  aO  tba  tloa  m  wira  In  dinainiii,  arid,  now  that 

the  Cimpony  U  miking  a  profit,  the  time  In?  <'nm»  for  u»  to  apply  tt. 
I'.krliameiit  to  compile  with  them.  They  ■.>[',iV.rA  1  •  r«tUaiiicul  , 
tli<^y  ??rouc;ftt  e'rititfixis  (>efore  one  of  the  I'irliameutary  Cimmilteee 
aL]  i  -^cir  li  U  wai  thrown  out.  I  muat  tall  yo'j  that  that  put  Ba 
to  great  cxpciiw.  However,  not  tatUScKl  with  thia,  tbey  la  tha 
foUowim  j«ar  bnnigbt  in  4  aecoml  bdl  u>  compete  with  (Mi  Tbat 
ahared  the  WTiie  hte  aa  their  other  bill.  After  tlut  lhaf  thoilght  ibat 
tViey  wouM  n»tc;o(i»»B  with  an  to  vm  if  tH<>y  emt'd  buy  our  eooeeni  at 
if'u-)  ciie&p  nt"..    Ihr  it:a  Uij|i«,  huu'-vrrj  <-anii'  ti  liutlniii-  a'.  lliaL 

time,  out  they  were  renewed  lait  lummer.  The  Directm  appaintad  a 
•mall  committee  of  their  Mimbv,  aad  tba  Kankbooa  VaMiy  •ba 

appninivd  a  oommittae,  and  thai*  nara  Hfanl  eoaiaraneat  fattmta  m 

And  I  may  uy  that  all  thia  wa*  carried  on  by  the  membon  of  the  Xarylebone 
rmnmittee  with  the  utnimt  cnurleay  and  alraigbtforwardneia  in  every  way. 
"Wr  rvriitiially  came  to  wltai  I  ■  -■!i<>ve  sTii  a  fair  and  jast  TiroTis'W.al  egree- 
ii.rn'  I'l  K'-U  the  Marylebinr  j.  frti.iti  at  llie  uuder-.Hkiog  i  1  the  tb^n  >tary- 
lebooe  Voalry.  The  agreement  wa»  prtivi*iaual  lu  tLiU  acnw  — tlutt  we,  the 
]NlMtH%«aukl  not  oonabida  tba  agreement  without  the  aanctioa  of  the 
ibanhoMara,  ami,  thertforih  i'  the  proritional  aipeement  had  gone  on  we 
ahould  havecome  loyou  for  your  eam  tl  in.  Tlu-  M  iry!ebi>ue  t  joimitteo  had 
aWi  to  make  the  agreement  aubject  'he  mnu  lion  o(  tke  VeH-.ry.  Lutly, 
the  agreemeat  waa  aubject  to  the  bgure*  we  brought  kieiore  the  V«it^ 
being  verified  by  an  inde|>eo<lcnt  acoauntant  appoiot«il  by  thMgiiillf  Ibii 
prjvialonal  agrewncnt  waa  iKrought  before  tba  Ve»Uy  on  Aug.  3,  aadtti 
niMeed  by  a  very  large  maiority  ;  but  a  month  later,  whao  the  ndaW 
bad  to  be  oonBrmed,  the  Veatry  changed  their  mind*,  or  were  influaaaa^ 
and  they  refuted  by  a  aruall  niiijority  to  confirm  the  miuutei 
agreeing  to  the  proviaionat  arraii;;t*:nant  ai  to  purcbaw.  '•vllH  i^ie 
result,  of  Lourae^  that  the  agreement  fall  through.  We  have  done 
our  belt  to  work  aakib^  wMh  tba  taoal  anttarltia*;  we  ha«e 
trie>l  our  best  to  aoma  to  tartM  with  tham,  and  we  bav*  net  Ne< 
ceadetl  ;  and  now  I  cin  only  say  that  tin  Direcvom  inUwl  tn  nffer  the 
rooit  strenuous  oppoaitioo  they  can,  and  to  do  thair  be»t  to  lUr-  ,*-  ^i  it  the 
compeliug  bill  whi<-h  thp  M  irySnbono  Ve»lry  have  in  Parliament  ibia  year.  I 
will  not  waste  your  t-mr  bv  eayinj  anything  ab^utUie  general  question  ai  l> 
r.tte-aided  trading— we  /ll  l.av,-  c«r  views  of  that  ;  but  1  am  confidciit 
tliat  it  could  never  Imre  i.  en  ihoitght  poisible,  when  the  electric 
lighting  acu  wera  oa«'*i:i|ilated  nnd  piuued,  that  we  should  have 
i.-alc  rivals  in  thn  vr<!ri<-ti  Tm  powers  of  auperrifim  t'lven  «o 
VI-.. I  rii!s  by  I'lrUaLanni  nr  a-:.|iiir~l  by  agreement  are  very  siHngpul.  Tbey 
have  p:>irer*  wbieli  they  uat;  ami  wo  ebiiutd  not  miud  tht>M  powers  if 
thry  were  exeniaed  by  any  inilependentaBthg|jty,bllttttljWWifB  awr- 
ciaeil  by  the  veatriei  trwling  nxtioat  ua,  it woold  ba  ttofidlt  They  watM  m 
in  the  most  j*Jous  way.  We  have  our  chimney-atadu  cooatantly 
observeil,  we  bave  our  voltage  tuted,  and  we  have  our  mtiaa  exaujiutyj. 
Not  .Mily  that,  but  tbey  have  an  ehctncal  8|.»  i\li«t,  who  baa  power  to 
eome  into  our  works  at  any  Uin  ',  wln-ii  he  '  ,risuntly  does.  He  ia 
entitled  to  look  aroand.  lie  aaes  mtny  ol  our  un  m  dovicw  and  eaperUnent*, 
and  he  pi^a  iato  wbat  I  taf  lairV  secret «.    II  tba 

Veatry  had  Iba  powtr  t»  mpply  ui  (mapatltlon  with  ua,  what  1«  to  prvrwt 
thia  knowledge  wbicb  be  scquirw"  from  hms  a<  A  f  ji*  the  benefit  of  our 
rival?  Undoubtedly  il  w  ull  bo  «  .  uwi.  1  uriht:  than  that,  aoconling 
t'>  'UP  ai  t,  we  cunnot  lay  a  new  main,  we  cannot  conueel  a  single  customer 
nilli'  jt  giving  i<oti<'ca]varving  from  two  day*  to  a  nMwtil  to  ifal  Valtl/i 
who  bave  the  right,  if  Ibey  like,  to  witlihoid  their  OonWDi  WhM 
they  baooQia  trade  rivals  w'ith  us  they  will  liave  this  knowleilgc, 
and  ibey  will  lay  :  "  Here  ii<  a  customer  waiting  to  be  connectel"  ;  «id 
they  m»y  nay  lo  him  :  "  Wliy  wait  tor  a  mrm'.h  to  W  conoeeted  by  tlm 
Coanpaoy  f  We  will  connect  you  to-inon  iw.'  Thry  have  the  mean*  of 
knowing  all  our  customen,  and  oiaoUy  what  we  intend  lo  do.  We  do  not 
fear  eonpetitloo.  Of  coona  imiM  ratbar  bo  wMu»  the  worry  and 
annoyance  of  oQiupeUtioo,  and  wa  baUaW  tba*  KwomM  ba  minh  belter  for 
dil  iKirtiesciincerued  if  we  were  allowed  to  deveilop  our  ooiKern  to  the  be«t 
a  ivantage  during  our  aom|>*ralively  limited  conce>iiioii.  Hit  if  we  are  lo 
hav»i  .Mrnpftifion  Ifit  it  be  f«>  and  <f]>rii.  Irft  us  bs  compttod  with  hf 
aiiiith.'r  c'iiiipaKv  wlu  ii-jdo:  tite  same  obligations  as  wc  area*  10  tba 
notices  ihsy  gi»<',  a»  i.»  ri.-siui.tiun«.  and,  above  all,  as  to  the  time  of  the 
ooneeaaion.  That,  h.iwerer,  ii  not  the  oonipatiliuu  that  we  are  threiteue-I 
with.  Wo  are  ilir»aisntd  with  o»mpctitinn  by  this  Vestry  or  Borough 
<\.iiiii-i!  ..1  .thci  wii:!  itu-s  eit*jr.ive  h  .,kit«  nt  i,-j;i«rviii.ii3  sWm  t  >  thi-ia 
■'.y  I'ailijuifnt.  1  il  ■  11.  1  rail  ilu*.  '.•i-ii.jKiili'i'i  ;  1  tii;  i-.  i^uahiU  ni.m.  I 
ean  ooiy  B«y,  io  coaeluston,  that  I  never  can  believe  for  k  moment  that  a 
Parliamentary  committoe  vntl  aanolion  such  a  schaM^  hlBntilHi 
would,  a  blow  upoa  free  and  imlepundeut  trading,  which  laMiiidar  to  ba 
tbelifeandsjulof  oommcrcisl  enterprise  io  thii  oountr}'.  I  ii')W  move 
the  adoptimi  of  the  re|>irt  and  accounts. 

Sir  JAME-^  I'KVDKU.  Hart,,  seconded  the  rao'.ion,  which  wa*  carrieil 
unaoin-."iir.lv. 

The  Hon.  J.  B.  l.ubbock.  Sir  JamM  Pender,  Bart.,  and  .Mr.  J.  Carr 
Saoailan,  tba  retiring  direvtot^  wan  raabeted,  at  wara  the  audiiLim. 

An  axtnordinary  meeting  waa  bflMiubaaiiinBtl)r>  ai  which  c  wlinn  tliou 
vris  given  to  the  s|i<.'.:is]  rcolution  puiaed  at  til*  mnttng  00  the  19th  ulu, 

aj  jiroving  llio  bill  c  inferring  further  poireni  on  tJie  < 
A  voloof  tlwiiks  tenniiMilcd  the  j>r;y^'i- iiir.". 


Chelua  Eleotriotity  Sapplj  Co.  (Ltd.) 

The  annual  meeting  of  thia  company  tiok  plaix  on  Weilneadiy, 

the  jjretii'lency  >[  Jfr.  Iiivrso  Civ  f~ks\x,  chairman  of  the cwipaiiy. 

1'tV-  .Sl'i  'UKT.^KY  iMr.  s.  J,  Clu.!)  read  the  nntico  convening  the 
meetiitg  and  Uie  report  of  the  audit^ir*.  Tho  <liiactu>-«'  report  was  lahoa 
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Tlw  CHAIKUAX  Mod  :  Tlie  dhrbleud  raotMumemled  oo  tbe  oidiitary 
ahma  ^  ftt  wot.  fw  tii*  ymr  baiiig  |  pw  «aDb  Imnr  than  that 
piU  iar  tba  Mtl  ft*  yatnii  Hib  ina)  bats  bm  MlUaipttM  by  yov  in 
▼(•w  ol  111*  Mdb  ]!dM  of  eeaL  liul  nolwillutaiHUllg  tiMt  we  ha««  had  to 
pay  «v«r  £1,800  more  for  ooa]  than  mi  aboal)!  ha«a  naid  had  the  pnvious 
year'a  prk««  ht»n  laaintaiaad,  ibia  edreuin«laiK«  aluae  w<hi1*1  n-M  hnvv 
I«w«reo  tho  UtI  iL'od,  Three  cau»ei  h»Ta  operated  t«>  bmi^'  sbuul  tbif, 
Ttve  increaaa  in  the  pric*  «(  owd,  tU«  dimiauUoa  in  tho  uniuul  u:  revaaue 
periwU«oldmnltii^tt'ra>Ui»ndwti««iapriM  to  ODoaumer*  who  take 
th«  lappljr  at  MO  «otta  f»  daeiwaa*  aoiininitidR  ta  ^d.  (icr  unit  ou 
the  wb«;o  tupplf,  or  <-!rn<«  Mp^n  i'-\,000),  anK  tho  unuiually  ILlit 
wp»i:nT  in  tho  firKi  uH'l  ]w>t-  luaitera  o(  the  yaar  1900,  wlii-U 
wo  cotimtto  to  have  diminiahed  the  roreiuio  bjr  more  than  £1,000. 
Thr  reduction  M  prio  iatrodacvd  «ith  the  "  maximuoi  demuid  "  vyiteoi 
of  charging  ha*  hvn  gradual  iii  ilH  pffcet,  a>  it  comvi  into  foroe  onlj  when 
k  ooiiwu  ' T  uki  a  til'  'upply  at  200  toUii— our  original  »upply  barioi^bmn 
at  100  Tnl'ti  ;  nml,  'Ugh  thv  i^atem  haa  been  in  utp  tor  little  overa 
yrii',  it  haD  »lr'  »ily  m  iuliM  fii  bringing  i.umluM*  of  tojsII  but  r»^!w 
ti  ii-'UiU'T*,  Hiry'r  .:i«DhUD)[i!ititi  ^iill  L-e  T'.  q'.li-'  j-  muD-  t ntiv-'  i»t  a  l.:*/. 
prut:  tbui  is  that  of  tfav  morv  uealthy  ooiwuiner  at  the  higher  price  —  I 
mean  tte  couwiLer  who  uaaa  the  UgM  lamla^  for  lang  bawib*>ia  ii  ft 
tically  alwaya  in  town,  rauli  ai  the  aaMtuar  luMHtliaUara  and  tradamuD  , 
iadvwl,  iIk  lampa  fixed  by  the  ^Dialler  cuat<>m<^n  In  the  l<-<«  tmprrtaot 
■ttu'la  have,  ai  a  rule,  a  fivr  I'  It  r  eamiuK  capacity  than  U.i  Imui  i  fixed 
in  bouaea  iu  the  ruoie  faKbiotiable  diatrieta,  f<ir  in  tJie  latter  caac  utany  of 
the  houaea  are  occupied  for  only  a  few  moutba  in  the  year,  and  the  Ught  i« 
uaed  irrrguhrly.  A  furtlter  rta<oa  far  uur  belief  in  the  aa£<:<a>  of  tb« 
^Mia  Uta in  the  fact  tiui  -.^  iliin  thurt  time  there  in  an  iiicreaae  in  the 
mUaaaU  liarlaa»t>~"'''.''      ^'l'  "  ""'^  tbuugh  thai  amoanta 

to  aomethmg  im  neatly  i.SO  WjO  Umiw  nn.l  Mi.i-  i;ii-<  fMr'-  lmliwa  a  mo»« 
tnibvtaotial  iocreaie  in  'Aie  futiar^,  ;  nJ  .  i-iia^tu  of  tta*  nyn t *ni bccoiiLe 
haiU«r  kaoWB,  The  redlKtion  in  price  wa*  abaolutely  oewmry  in  order 
K  <a»«la|i  wrNiilMia  awgata  aariaBriy  *Mi  f*  A  Iwy  liwyor- 
tiea  ot  Mr  OMtoaafm  Mat  mw  anppHad  •tMeMta.iiliaaMaaCnaiMl 

unrem-UTtrrative  tn  omlinua  to  cupply  othera  at  100  vnlta,  as  the  diatri- 
l  utiQnat  that  pi^'twurc  ia  moiw  waataful,  and  wr  h*vr  u>  keep  afieclal 
machiiirT^  K'^in?  t"!"  thp  rtirf-'^fl©.  We  hav^,  tb<?rcfijn*,  itit  obliged  to  give 
DoUoa  "f  our  intcutiou  to  laiic  tlie  ].n\i!  for  tho  lOO-ToJt  supply  to  7iL 
The  ooat  pf  j'l 'xiuctit-u  hat  remaiueci  aXiiMl  the  saiuo,  with  the  a»^eptiaa  of 
the  increase  in  the  coat  of  coal,  and  mme  alight  radoctiona  in  the  coet  per 
unit  under  other  beada.  There  haa,  however,  been  a  furthar  radg«ti«n  in 
the  actual  w»ij!ht  u!  or»I  burnt  for  each  unit  Kcn«r»tr»1,  «ri  l  mr  arn  ulil! 
teatlnga{>pltA:b'^  i"i  L-tvA\er  eo  ui^iji^'  uf  o  ^il  s;ijijHutut4  i"U.^vhi]n  t  hr  pHrc  of 
tlie  Weldi  Btenm  »uu>keleMt  <»jai  ia  labing.  The  equit<ii>>  nt  <<f  theAI^« 
plaoe  wnrtalwa  lmBaaiB|»letaJ,  and  weMarhaiwa  aonviumt  ^n><  e6Bciont 
generatJagataliaB  *1klah  ia  yieMing  aieanaol  faaulu.  Ti  e  plaint  haa  given 
very  little  tnmble,  anil  liaa  leeu  maintained  iu  a  high  aute  i>f  adlcieDcy. 
The  wurkahopa  whicli  have  been  provided  in  tike  aame  building  have 
bfL'tifmn'l  fo  be  ('leeetlinj^^y  ntefub  A  lari^e  aiiKtunt  of  T^^ptiriiig  aB*1 
LoaatruLt-iLiu  *i>rk  l:a4  i^-ed  rarrieil  'ml  at  a  eviucnlerHl liy  bfwpr  axX  'Ann 
formerly.  The  now  ^ub  atalina  at  .Miloer  atieet  ia  equtjijisil  aad  HMrktsig. 
The  cMbfmj  am  aoaiaaaaa  all  tha  Maaawfj  dbtribntiog  aub.auUoiia 
tar daaSac  Mih  thalaewaaa  tn  tha daodand  fara aapiUy  of  chratriciiy  for 

oiaoy  }ean  to  tunje.  S«Ter»l  important  eitemnima  .  f  the  inaina  have 
bevo  carried  out,  ami  iSr  ruiniianj  in  ia  a  i»n*ition  ri>  «ui>ijiy  electricity 
at  abort  nollee  to  preuiiaea  Mtoated  iu  any  part  a(  Uu:  ares  u(  aupply. 
Tbawiatbarol  laagpt  added  doriag  the  year  waa  16,410,  whi-rh  hi  about 
the  aaaia  atimbcr  aa  were  added  during  the  nrarioua  yc*r  (16,2a0),  and 
the  nuDil«r  of  ciulomcni  conncctod  up  waa  371,  cnm^riog  with  274  in 
the  nravinua  y«ar.  Tho  fact  that  in  order  to  obtain  Uie  tantn  total 
nDmber  of  additional  lamp"  it  i*  nec«a*ai°y  to  coniMH-t  <m  a  farjrr  nnm!  pr 
of  cuatomera  i«,  in  a  way.  a  guoil  ^ign,  aa  it  indi  -nt-'i  tliv  brin^niK  in  ::f  a 
iBore  reouinerative  claKi  of  coatomcr.  I  hope  that  we  ibali  iii»mM  Itu 
alaaa  at  aaatou«r,  bcoaoaa  U  ia  an  abiolBia  ■aawily  that  we  should 
taaaaaa  tha  low  avaraxe  of  ttia  nambar  of  eaaniDM  per  lamii.  Tbe 
capital  expenditure  i«  nf«rly  £22.000  !e?a  than  that  .if  1899.  £3,tfX  liv 
beao  added  to  rcBewa'-'  ainl  deprec-jatiju,  a:i:i  ttn!  »u.:uiu  n  .-civoi  nn 
accountof  pretnium  up  to  Deceuitvr  laii  ou  the  uew  ttouo  ui  atiaitM  iimn, 
aftar  aoana  deduotiouii,  been  carried  aa  l«fare  to  raaerve.  Ia  1696  wo 
alMaiiMd  an  Act  of  Parliaavat  giving  the  Ctubuia  Company  powera  to 
purchase  eompulaorily  certabi  lands  awl  |irt>]«rtiea  for  the  purpose!  of  its 
buiineaa,  and  we  ahall  have  to  invest  s  aubstaDtial  sum  before  tha  end  of 
this  ymr  t!i  dkojijiritii;  tiifnc  pn-|>4*rtif«,  which  wv  eatimat«  will  give  \in 
aulfuii':!!  Hjiao;  lur  liU'M'ii,-*  ura^mry  Icr  ibe  supply  of  ourrool  to  the 
whole  uf  tbe  buroagh  of  I'belara.    I  now  move  the  aidoptMNI  of  Ibe  Kport 

■Mi  aacuMMa^  a«d  ihM  tto  4lai4aa*itlniaia  aM  ant  h*«fpo**A 

IfaJorJtoa.  C.  K.  VTRBBER,  CB,  aaeanM,  and,  aOar  aame  laHhar 

tenitrks  friTO  t!m  ebiirman,  in  rr-ply  tn  •harebolden,  tl»e  ni«it»"0  was 
Clirrird,  \^  :t]i  ihrff.  liini-ruti^'fi I  * 

Ttt«  retiring  rtirt-ctors,  Mr.  Nugent  lAioiaU  and  Mr.  Ottn^ge  X.  Uarloti, 
were  re  elected,  as  wero  alto  the  auditors,  Messrs.  ( 'onper  ISrui. 

A  Tote  of  thaoka  to  the  ohaunua  and  directors  brought  the  mcv^tiug 


Tiic  following  tJiUe  abuwa  U^a 


Kotting  Hill  £leotrIo  Lighting  Co.  (Ltd  ). 

The  eleventh  annual  report  of  tbe  dinctom  of  this  company  deals  witli 
the  yrar  to  Pec.  31  last,  bxpendilura  on  capital  account  has  been  incrsaasJ 
during  the  year  by  £27,6i9.  9*.  4d.,  and  now  staoda  at  £164,090  2».  lid. 
The  oapita)  items  for  the  year  were  £12,198.  16a.  lid,  for  new  maiiia, 
£3t336>.  ISs.  6d.  for  freehoUl  property,  £3,177.  14s.  Sd.  for  buildings,  and 
^,282.  2a,  for  miK'liiiKry  ftir  criuipj-iisg  thew  •tatinn*.  Tn  frovitfe 
capital  Tir  1 1. IV  t  \i<  ntliture  tlie  lislauoe  il'J.OOO  of  ■lelwiituri:  ■  i»*u»<i. 
and  the  captui  toacaaod  by  £1CO,000.  Of  this  (reah  capiUl  2,200  I'lO 
I  harra  haaa  haMd  to  ahanMdara  at  £S  |>w  «hai«  ymliuft 


Yrar.  Ko.  of  limpa. 

1891  ...     6,056  ... 

1892  ...     9,438  ... 

1895  ...  12,153  ... 
1894  ...    15.669  ... 

1896  .  .   ».307  .. 


Proet. 
jCSS}  /y 
112  6 
1,481  7 
2,101  17 
3,227  1^ 


Year.  No.  of  lamp*. 

1896  ...    2S,'il6  .. 

1897  ...  33,000  .. 
1896  ...  46.066  .. 
1999  ...  69,184  .. 
19O0  ...   68,£05  . 


<4,7Sfr  9  8 

6,864  1  2 

7,251  13  7 

10,360  17  4 

9,8.i6   0  0 


I  191,  »nd  of  these  91  per  ceuu  are 


aniy 


Tbe  number  of  eoiL-'jm<^r!  is 
■upplieil  at  30O  vulii. 

l-iir  the  firat  time  ibe  u«i  pi-utii,  aj.uwi  a,  Jetreaae,  ontwil h«tnn<liog  that 
the  gross  reve:iur  showed  an  iocraiae  of  10  per  cent.  This  is  aocuunted  for 
by  increaia  in  ex|>enditure  for  criil  (£1,000).  and  by  the  expeitditure  of 
£1,200  on  rrpairs  to  accuaiuUtoni,  wbiib  iuvi>lv.>l  tbi  rutin'  renewal  of 
one  set  of  batteries.  More<ner.  iu  Mny  the  ilirectui--  :  unri  the  nrw  rl..i 
in  Wood  laiie  would  nut  be  reaily  for  the  winter  supply,  and  bad  to  rrfuae 
freah  supply  cont  raeta,  tbe  rcanlt  hafai(  that  tlM  hwdk  aapilal  aipandi 
lua  been  ui)i>roductire,  and  the  iivneaaa  lo  tha  immlNr  of  lampa  waa  i 
9,4C0. 

It  waa  ffctiiiiiti?.-!  that  tbe  opst  of  Uie  new  generating  station  at  Wood- 
Line  fur  ivniplyiiis  curwit,  wln>lw»»la  to  the  Notting  Hill  and  Kensington 
L.iinniiiiea  ii.intly  w.iuM  1*  1"100,000,  and  ibia  estimate  haa  not  been 
eiceeded.  Tttesa  works  are  nuw  A|i|irmehinc  oompletion,  the  machinery  is 
runuinc  and  the  tasM  having  pr<>reil  satitfavtory,  lome  current  ia  bsulf 
tuiiplied  lo  the  respective  companies. 

Tb«  i  rtmium  from  ihi<  isiiui-  of  aburea  ami  dcbeoturrH  Jurio^-  ilie  year 
amuuutoJ.  hftei  ilfJuctiD^  ri[icD;'r».  It  £4,257.  17s,  7.1. ,  »nJ  tlaa  hu  '.^ii 
added  to  ^.742.  2*.  6d.  out  uf  carrent  ravenue  (making  £6,000),  and  this 
has  been  trawferred  to  depreciation,  renewal  and  raaerve,  hriagiaR  that 
account  up  to  £11,000.  Altnough  the  expenditure  on  accumuUtara  ml^l 
liava  baan  tiken  from  this  fund,  that  charge  Iwa  been  mt'le  .i„:ii:i>t  the 
rarmtie  for  the  year.  Of  the  remaining  net  profit,  after  rayiiiK  mi^i  rcH  on 
ilehrnturea  and  new  ordiDa.'y  sharw,  ili'i  rfdafi  m.  .V-:<,  i.^'ll.  Mi.  S  !. )  -{le 
dirrcl.iri*  rfscummcnd  tbi:'  ^xtyoient  of  tho  uauAl  -iiviil-Ti  U  .if  6  p<T  crnt. 
both  tbe  pntcranoe  and  utiinary  aharra  labaorbgiig  i;6,61t)j.  XW!.  7a.  4<l. 
(aM-haM  tha  haknoe)  in  erediled  to  tha  foundan*  aliare*,  and  the  othar 
half  to  tha  ardfaiary  ami  prefareBaa  efaam,  making  tit*  distriUitioo  an 
both  7  par  cent,  f.  i.-  tbe  year,  with  £1. 12x.  pf>r  th»re  oBthtfoMlkra'  a)tMt> 

Tltc  ilirertur*  utx  record  their  aj  pi  eciiiii^ii  of  tiM  aarvioas  of  tha 
GDirii^T  anv!  -;^-^T?;--f  aeurtLai*},',  and  statl  ^;en^rally. 

CHABtMa  CSOSg.  EUSTOM  AND  HAHFSTEAD  RAILWAY  CO.— At  A 
i<|i«<'ial  meeting  oil  Muuday  resolutions  approving  the  comya^f^  UUa  f or 
oonfcrriog  fuitber  pjwcra  ami  authoriaiug  agreements  with  tba  lllWt|iitan 
awl  P).-cri.!illY  Vln-d-.  ami  il.fi  Teiilral  l>3ndou  llniliTay  nmifiaiilea, 
empowoiini;  tho  cwrapiin;  '  -"i  1  iLfir  autlkori^d  niil'.vays  llih;!>gate 
and  Victoria,  autlii>n«;iif;  itj^et-ntentji  with  the  Midland,  the  Ccutrat 
London,  tbe  llaker-straet  and  Waterloo.  th«  M^Uiaa,  adltfaa  Victotto 
and  Pimlico  IUil*ay  compaoias,  aad  tlw  SoMll  Eaatm  iwt  Cbtthaia 
iiiiilwiy  ruiu^aaiaa'  ■mmw  contnUtaat  and  for  tnBoipantiBi  and 
L'. ill  1  erring'  poanaa  oa  tlia  fueiriaf  ami  HeoAw  Tnaanag'a  Oo, 
[iii»«(j 


EDWARDS  AIR  ruiIF  BTMSIOATS  (LTD.;— Tbe  repurt  of  the  diiostuTS 
for  tbi3  year  . mi.-  i  Iioe.31  staVee  that  tin;  ruyaltiet  buokvil  during  the 
12  iuuiiibj  sJu '.It  J  an  ijiCTrwr  of  over  32  |K-r  ccot.  on  the  previous  year, 
Tbe  revenue  fi>r  1899  .>Tn  unt<^il  to  £3,219,  and  for  1900  £4,266.  Tlio 
ordiiiaiy  expenditure  i^h.ixn  a  loductaun  of  £126,  but  extraorvlinorjr 
ex|ieoditure  In  n-«pe<  i  "f  tmliiig  an'l  «Uertttii>n  of  jet- pump",  and  in  cnjii- 
plying  with  the  tc  luireuirntt  f  irfii^ru  tbn-erutnrnti  in  f'pv  '  i>f 
pxtmts,  Ac.,  was  reepon^it>le  fi  i  an  iocreaae  of  £164.  Tbe  ^itluc  uf  the 
fat  rfferred  tft  iadamonstrated  by  tha  iMt  CbM  duiing  thv  past  year  the 
j<  ■.  pumps  boAadanoeeded  by  four  tiaxs  tbe  aumbar  Inoked  in  1899.  Tho 
bnlaiico  on  the  revenue  aosount  for  the  jear  smoiittti  to  £1,634,  anil, 
adding  the  £633  frum  last  year  thtra  is  £2,267,  wbii^b  the  lit  <  .  tors  propose 
to  tiaosfiT  lit  nliiViriK-  fuml  aeco'jot  for  rnb-mptioa  of  ooit  of  aoqaiiiog 
patcnU  (ei,OCO  i  iii:J  t<.  pay  a  .)ivi<)ciid  of  6  pif  CaOt,  OQ  tta  CiiiM>ap 
oipital,  leaviu^  £374  lo  be  carried  forward. 

KATIOMAL  niOniO  mffLT  00.  ;LTD.)  "nie  aanoal  DMatiag  of  Ibia 

cioipiny  waa  held  lant  vreek.  Ttnchainnao  (Mr.  J. Booth)  «aid  he  was 
distpiKNaled  that  they  sreie  not  able  to  rwomnieod  a  larKcr  ditblvud. 
Tiiey  liiiiic  ninaiderably  more  hiitiiim-,  (li"y  hail  fff  the  nltole  of 
tlii^ii  '14:1^  itnil  ilela?iiturei»,  Bi>  l-i4t  ev'er\ihiii^  now  i:ol:;i;i.'i..l  t  i  til-,  riliare* 
boMeni,  and  tbe  cuapaoy  van  never  in  ao  sound  a»d  nroaperoUH  a  poailiMi. 
HadltiiathatnlerdMfrhmiivlMd  to  paj  man  thaa  ilMihla  tha  raisa 
lora^,  thair  c4at  unit  faaaratad  woald  have  aanaa  out  lower  than 
ever  befoie,  and  that  in  spite  of  tb«  thm  tbi-ir  ancwiiifiit  for  rale»i 
had  during  the  yeor  bcrn  mom  tli.m  tiei  Uil,  Tfir  iliu  ipin!  wDuld  ibete 
flit  f  hv.  in»t«id  of  8k.  a  share,  t»«.  Tbe  extra  amount  1  liey  bad  |^«id  fur 
ni  l  the  extra  rwl^s  ainouoteil  to  nearly  aa  much  ««  would  have 
[liiil  a  further  it.  per  aharc.  Their  onaptLls  for  the  new  year  were  very 
immiting.  Tiitir  moir  cflident  maohitiery  waa  getting  t»  work,  and  tliey 
liad  already  ofatalnad  several  very  large  new  conaumcro.  1'beir  uew  eiigiua 
nn.l  Uiiler  house  was  nearly  completed  and  t  n  i  of  the  two  new  8  0  H.r.  lei 
wa«  mm-  running.  Tbey  expected  t  >  bnve  ih.i  o-.her  set  goiiij;  thia  muntb. 
They  ahould  than  still  have  room  for  four  Uicer  sate,  and  ha  tbvught  it 
wa«ld  not  be  bMiK  before  they  wooU  ba  loaubad.  tha  total  oapMal  «l 
Uiaoompaov  was  now  £184,943,  of  «Udi  AORJUH  hlo  ham  aahteribad, 
lotvinxa  hahmea  uf  £79,376  tc  1«  iaaued  as  required  in  4  p«r  cent,  (m.fer- 
eocestaiaab  Tbey  bad  hrartl  iiuhinn  fr.Ku  the  Corporation  ftLmt  Ll,o 
«Wetric  tramways,  alttiouich  they  bad  offtred  to  supply  current  on  excep- 
ti'<tijdly  favourable  teiii.B.  4  i«r  ooiit.  for  tbe  year  waa  declarcl  on  tlw 
preferanea,  and  3s.  bd.  oo  tha  ordiuary  'haras,  whH:h,  with  the  interim 
dividend,  aqaaU^  par  ahara  lor  tho  year, 
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HBVCASTLB  ELECTRIC  SOPPLT  00.  LTD  j-Tlw  anov*  ojmttmR 
h»l<l  list  ««»k.  Th*  ctuirmAii  (Aid.  T.  Oi'i«/jii:  laiil  !>i«  pn-tii  fi>r  tin-  [wit 
yc»r  WR»  £8,7W.  AKain>l  £6,501  fur  1899. «ii  increaie  of  a1.>ut  36  prr  cut. 
After  aUdiuK  £1,811  (rum  Iwi  accouDt  the  anttlublt  bsldurs  fnr  <livi<iiMi.l 
WM£10k6Mi,  HBiBM  £7,49$.  Tha  dlnttM  t<roi»«Rl  dhMenH.^  <>f  5  per 
cant,  on  tlu  prefer* dm  and  m  tbe  nt«  of  B  p*r  roni.  on  tbn  ortliD.^rv 
4h»r**.  Tlitre  iiuw  n':n»ini- 1  iii)i»iiu«d  lO.OOO  <>rilin«ry  nod  6,250  j«fff r 
eata  Hliiifc<.  wbith  would  I.e  offtre.l  to  tS«  »Vi«rcho!d»rH  during 
tbe  autuoin  «»  ilie  tfrnn  *i  U»i  iuiuc.     Tnov  ImkI  exp«ii'teil 

cluiin-  tliL-  y4  ir  £15,997  on  I'liiilou  Den.-  in  furtliii  pUuL  TUey 
had  tuul  Lo  intiiwc  tho  oindeui-i'i;"  [.lnul.  und  lo  a-M  ft  louliiix 
lover,  »h:fli  hill  h:--.i  faiiad  iip.-ei.uiy  to  niininii-.'  the  ntfHin  from  the 
e(indeii<ini;  pUnt.  The  ci>!>lin>;  tower  »«^  vrorkins!  f«ti»faolorily  and  giviuf; 
KiMid  riMull*.  M'  tiM-n  »nd  I raii^formern  cn»t  £2  5M.  and  they  luul  aiided 
1  «o  cuni  iini<m«  currool_500kw.  maidiinen.  Thn  ifreaily  iiH-rea<li>i;  dcuiajul 
for  puarcr  in  (he  town  could  not  br  luppliisd  from  the  altiTuiitinfr  plant 
that  they  «Urt<-d  with.  Thi- capacity  of  their  plant  »jwei)ual  to  «ui.ph-inK 
90,000  8  c, p,l.>tnp«,r\nd  Iheyweir'  iiU]^plyinpaiiire»»nt75,0OD  to  about  l",l60 
«i«ti>[inT4.  Ttmix.wer  -tit ion  takeuovf^rnt  W«il»etulh»iUij»t  them £74,696- 
aiiil  lhi<  would  <:nhUe  theiu  to  lupply  (he  WaUaend  and  Walker  Inion 
i'-ut  Co.'*  di-trifft,  and  tlieir  own  exKnulr.d  w«n(«  !it  Oo-forth.  WiltinKtnn 
(iuay.  Ao  With  »  view  tu  furt)i«r  r%!;Dsioii  of  work^i,  Iho  direct  ir»  hail 
tecurrd  «  sitp  of  11  a  ics  iit  CarvUle,  by  tlie  river  True,  at  a  cot 
M_£np:0.  tl..  vendor  takioR  Omm  at  £1  fttmttm  iteOMniRha'C 
prioc.  ]  i  ny  1  Uid  •luring'  tbe  jnr  O  Dlflai  df  main*,  altd  bad  uow 
»l«  i.(  5)    i  '      '  ^iiiini  in  the  iDvm. 


NORTHAUEKTON  ELECTRIC  LIOBT  AND  POVSB  CO.  LTD.;— The 
director!.'  repot  t  for  the  pail  yrar  wa*  pres•ull^l  at  the  niiiiual  moetiiii?  ou 
Weitoesday,  and  «hi>w.j<l  au  advcrno  balance  of  £473. 17*.  Sd.  liiuioj  ll»c 
]rair  iba  diiDitad  for  t  urn-nt  i.y  priv.i  e  uoiiiiiniera  hiiii  miitlj  ■""■u'aipJ, 
and  bad  Dcrc-iiiyt-'i)  a  larKP  cit.n^  '.n  of  the  worfca  and  atleratiou  >ud 
aildition*  to  lite  |i".4iMl.  It  w-iM  e«iimj.i*d  that  the  c»ui.  iiiipl!oii  for  prini'e 
liKhtiag  aii'l  lo  it  l<  fi  r  the  ne\t  iiuartw-  wiiuld  i.5  ovci  lO'OOO  uuit<.  The 
Cooltait,  uitli  Lha  iJMriot  I'outici]  proveil  ii  hcdvy  jud  the 

diraetar*  Wl  it  tMrduty  t  >  give  uotin-  to  the  Councii  t-i  tL-rmiouti-  in 
May.  The  dire<-lor»  hiwl  liecajhftin|>eied  by  ifa«  waul  of  aulhticul  caiiilal, 
M       •Iftrf-  ^v  l  debet. Kirt^o  wer«  not  Ii4cn  «lf     Um  |MlWICi 

NORTBAHPTOII  ELECTRIC  LIOHT  AHD  POWER  00.  (LTD.) -At  the 
annu;d  niectiiit:,  Ia<t  wrck,  Iho  i:h.«irni.in  Mi.  F.  II.  TluTOton  ^aid  the 
voar  hail  hciii  uni  uf  twuaitkntble  pTOgrr  »t,  Th<<  e.juipment  «f  50%  8  c.p. 
lalBI*  Im^  Imhi  «VBaact«i,  eoiu|iartd  with  6,0 JO  o  ld  liL.t  yc.,-.  and  the 
DiaiM  li»d  1»o*n  ostaidad  a  onuiiderabW  di-t*iioc.  'IV.e  number  of  on 
»utiicr«  hn  I  iiUo  utiofactorily  incn:i:.<s).  The  iiunilicr  of  mobirt-  h«d 
in.  r<ft«cd  fro-n  14  to  10,  and  to  61  u.r.  .ijuinut  51  n  r.,  ^^  bile  l.S,0OO  uniL^i  for 
motor  powi  r  li.i/l  U-en  u>ed aKaiu«L 5,700,  »otbatth«  me  of  tf;.  uirc  it 
for  inot^>r  |>i»cr  ho.l  bcm  almunt  liebW.  Oain^  l<>  ib«  in.  1  m  .  1  .  ■ 
cc«l  ttiid  the  unoipCN  te.|  dtUy  iu  the  ilejiveiy  ui  liiM^iaery  llieir  plint 
bad  liMi  warkiDg  iui«canomiBal|y,  with  tlia  tWHalt  tfait  n  iBi|i«o\^iBrDt 
cuuld  h»  ranirilad  ao  far  aa  act  reMmie  wa«  CMiMitiad.  DMdkud*  «t  ibf 
6  par  oMUand  S  par  cmL  preferaneo  uliarai,  and  2  pwomL  aq  tta  anKnary 
amra  wart  darlaiad. 

OXFORD  ELECTRIC  CO,  .  LTD.)--n,e  ivp  ,it  of  director,  for  the  year 
«ii  l«I  IX  ;.  31,  »Ul..  t  Uwt  the  probt,  iududiiiK  £73.  10*.  fn.m  lajt  year, 
UQouuU  I  >  £5,125,  aa,  Sd.  After  prarMiiw  £l.%5.  lO*.  ll.L  for  dcbcn 
ture  nud  oihiT  interaal,  and  writing  off  £261.  Of.  lid.  ou  .n-cunl  of  hire 
pnrulmne  tint«ll.itioD.<,  there  i«i.vailal.ief2,<X>5  ll*.10il.  A  iMi :  l-iw  ..t  (bo 
rite  of  ,T  per  cent,  per  annutn  ;»b(H<rl.inK  £2,.500l  it  propuieil  in  1  i  i  ii  i 
addwl  t.i  r<  =crvt.  and  icnowjj  .f  p|»ut,  Winn  Ui.  IM.  Li  carried 
ifinca  Mw  l*»t  ie|".rt  the  i  ijuir.-dent  uf  3.722  0  c  p.  Uuipa  h»v<-  l:*oa  en 
aactad  tolliamaiu^  The  ej,i.ptl,,Dal  ...at  of  coal  aud  ia  iht  piiro  of 
atUmab  fftummf  acted  uufaT..urably  on  the  ooat  Ut  pvgdwtion  \ot- 
twilbatMidfiv  the  roilu.  ti  .o  iu  the  prirr  of  <  urrMil  fna  7d.  to  6.J.  iM.-r 
unit,  the  r»v<mue  *t,M  ,  ,       of  £J36.  4s.  2d.  orer  the  pI■ecw^u1^' 

year.  1 :  ri.  .  ,  . ,  ,  ,-„.  „  t  ,  .  ni  ipatc  th*t  the  rate  ..f  increiwe  (or  thr 
Mirrent  yesr  wiii  exceed  llmt  of  1900.  The  ^  ipadty  of  the  »ub  sl.tioo  at 
Xortb  I'arada  haa  bean  dovbled,  aod  thr  distribution  main*  have  been  con 
M^eral.ly  cxtendad.  To  provMe  tor  new  plant  and  oihti  capiul  tj.i.Mnli 
tof  I  't^-nrr '.heyearUiedina|«naniMiiiag2^«faaraaat(iar. 

R10HARD«OK8.  WE3TOARTH  ft  CO.  LTD.  -  At  *  m.  ei  ini;  .,n  Tee  4ay 
th'-  '  h.ii'nun  >.i  r.  l-  nine,>.  M  l'.  ,  K»i.l  ibcL  .mpiinv  ba.l  :*ca  c-i.tUinh.-il 
W  tarry  on  Ijie  Uusine.*  <  f  uiarinc  <  icctricnl  .111. 1  ui<ri  b»inMil  fiii;inwt»,  .t.-. 
TlMir  ntaoaivc  l.-.i%in.  »j  ineludp<l  an  clc  lritul  d«|mrtni<  iit,  tbe  L-anip.mv 
Immg  tha  lole  repr.-.<nt4i1iveii  in  tlii*  eounlry  fur  M.i.«ni,  ISruwu,  Comti  Co. 
They  bad  .11  hun.l  l.irge .  .iiini-:«  forelei:tric  liKhtii)|t and poww pkata.  The 
mn.ili-ani.iti ..f  iho  l.u,.iti.  «^.  ..f  Tboiiiin  Rt.  httrd«nn»  k  Sobs  SlrChri-- 
topl,.  r  Kuril.,-.  W  .-»tg»rthAi;..  ..ii,  l\\  ;ili*uiAlleii.^<  ..,  hadKM.nnUcnded 
nr.h  the  l.e,t  reiglf.    Their  u  .rkn  were  o:topii..|  to  tb.  ir  full  ..ipn.  ity. 

and  till  pi  i;>:>  u  oi'  the  c  "oii  ulion  wire  vti^  -.iti.lait..ry.    Tlie  work  ctt 

♦in  udiuK  tlieelacUtal  ati.l  l^.iji  1  shopaal  Hanlopool  wit,  iu  pr,.gre^ii.  and 
Wirjhl  l.  i-l  f  .  i^raatm- cciMoiiiy  iu  ptoduetlan.  The  .(ujalijiiiiiutnl  un.lvr- 
f  ikin:;i  t  .iixiii,i;U.l  the  «ri-it.->t  iniiiito  rru'inMii  iuf  .M/i,l-.iii  in  the  world 
I  lie  .h  iraioMi-v.  ii,;..;!.!  rdy  upm,  it  tb»t  the  ili>.:,  lor»  w..uld  not  I*  found 
W.iU'-«is;  mreKii.l  to  ilu-  api.'i.  uti.jn  of  elK-iri<.ity  t..  the  »ev«ral  iiidmtrira 
In  Wblvll  lite  couiiiduv  wu'  inter<-n-l.  The  tac-ntielh  rtiitury.  it  win 
a'/raeil.  «'4«  tn  hi  tlie  iii;e  of  i-lecti icily,  .ind  the  d«!V«l.i|«u«m«  uj  Vlw  tri.;il 

-.■1.™.*  .voiilj  iKi  ,i,.->.|j-  w;.i.:heii,  aad  lhair  apfirmtiwi  navld  bi.v  m. 
.>P!«.iiiiiny  ..f  ,ft..n-lii,„.  tcchiik.d  inittniirtioti  elii«M,  ami  m  wik  ..ther 
«jy  be  till -1  to  .lua^ify  theiimehrK  lo  nirel  the  korii  competition  il 
.\me;.Lu  iji.l  iii,„v.  Tlje  ol-l  d,,y»  of  ,i,|c  .,f  ll.ui,).,  »,■,«  over  lui.l  tlio 
priieat  vraa  the  eiM  of  Hivotidc  knvwkd;;*  mkI  Uachiucai  akjJL 


iTBw  00IIPJUIIB8.  nmtm  Bmmn^  to. 

BRinaH    ELECTRICAL   HAKnrACTVRIini   00.  (tR>.>— Reghtmd 

Keb.  28,  v  ith  .1  ciipii.d  of  £10,000,  in  £1  8ha:«v,,  to  acx|uiivi  the  buMi™  of 
.1.  I>.  1".  Aii'lieW"  k  I  ■>.  I  l.t.l.  ',  und  to  e*ny  01:  the  bUrinfN-  of  rlcctriciil 
eiixiis«rsi  aiul  uiannfx  turrrv.  i  lriTic  ii>;ht  contrirlo!-,  cWlririaji>,  engi- 
noerx,  nuppiieo  «f  alactricily  f.ir  ail  pnrpo««i.,  Ac.  The  -•ibi.-rli.M .  include 
I  J.  R,  Broadbant  (eliictneal  aoctmer),  utd  N.  Kuoule<  i-lectrical  engineer'. 
aachwiUiSMidMMM. 

oooKn  man  ntamu  msem  tvn>  -  lu^-hut^i ,« suidi  i, 

with  a  cai'ital  of  £5,000,  in  £5  nharea,  to  ac.|uire  provi<ioua| 
Nu.  16,356  1900)  tninle,!  l<i  H,  .1.  ( ■.►oke  and  M.  K'licnfeldt,  lo  ( 
erect  and  matntain  raUini;«i  l^draulic  aitd  electrical  work*,  kc 

AOOmntAWK  UWUBTUBS  (ITS.)— Tha  anaiul  return  to  Jau.  14 
give-  the  cnpitnt  £10.000,  in  £1  H<,m'<,  5,5?t«f  nrhhh  bava  baM  takan 
up;  i.1  liii>  liecn  called  up  atid  piid  on  eacli  af  984,  and  6^000  an 

considered  »^  fully-pnil    ^■  1  utorlgaj^e^  or  ihii'|{r-. 

ACCOMOLATOR  SY.NDICATE  |LT0.)--Thennnuiil  return  to  lie.  .  30  give* 
ihe  capiul  a"  £30.tXX),  in  £1  aitanm,  all  uf  wbiub  have  basii  taken  up. 
£1  per  abare  lias  been  called  and  paid  on  S^OOO  ardSmf  efaaiM  and  Wofim 

lire  ooniiHered  as  fulSy  paid. 

AFRICAN  TRANBOOimSSRrAI  TBUBAn  00.  OUIBt.)— Tte  aonnil 
reluru  to  Dec.  28  |^re«  the  capital  aa  £300,003  tn  Bl  iiuni,  110,300  ol 

vtl.'i  1l i, 1  'I  iL  '  .ti  r.  ip     £!  ba«  been  called  up  <m  aaetl  ahlMkaiMl 

BLECTP.IC  L;cHTINO  AKD  TBACTIOK  CO.  of  ATJBTRAUA  fl.TD.i- 
Accordil:^  to  r.Miir;.  I  i  .111!-  21  ll.e  ipital  i.i  i:30M.C>X\  in  is  -haree 
(30,000  pre/ereuoe),  of  which  4.834  ordinary  and  20,000  preference  have 
baas  taken  up.  par  ahara  hai  baan  taUti  mi  «n  2,005  mdinarr  and 
ai^OOO  preference,  and  £1  taOIS  haj  batn  raetind.  414,166  ia  eoutdwrad 
aa  |xii<)  un  2,831  onliiuiry  ntwrea.   Mortgagee  and  clwi){M  £66(1000. 

ELECTBIC  RAILWAY.  TRAVWAT.  AHD  OABftlAH  WOHU  00,  {Uft}— 
Aoi^ordinx  t"  tbe  auuuid  rMvrc  to  Oct.  1?  kut  tha  aa^tlal  k  tUOfiOO^  in 
4.5  -hart all  01  wliicli  h»v«  b«an  takafl  up  and  paid  Uft  it  fulL  Sa 
mortgage*  ur  cfaangeH, 

■    '  ■  — 

CITY  M0TK8. 

UZMORAMDA.— iWikraca4peroaot.(un<'eFol>.2l,  1901).  Priceofallver 
2Bid.  K«r  ot  (.March  7),  CooaoU  (2i  par  cent.)  96>-96;  for  money, 
96J  — 97  for  accovnt ;  2)  per  cent.  96— 96j|  (Marxih  7).  Cunsol*  Pay  D»j 
April  3.  Stncka  and  Sbarea  Gaoliawaiieo  Dm,  liar.  12  and  3^  TIehae 
Daya,  Mar.  13  an.l  27  ;  Pay  Oaya,  HaNh  14 alid  Sfi  ;  '  ~ 
oirer  r*nr  \  M-rtr  11  n'ld  25. 


Share  Oarty- 


AHTWERP.—  A  .:i.ui|MUjf  vailed  the  iiociuuS  iN'oBUVlle  du  Centre  d'Aovan 
bsi  tMWD  (onueJ  in  Aat«par|>  wilb  ft  capital  o(  iCSOuOOO  i»  aatabiiak 

eiectricitf  geiieratiog  werbl. 

BROMPTOH  AND  KEHSINOTOH  ELBcrRIClTT  mHKl  CO.  (tfP  )-Til» 

dire.:tnr>i  aii-m.ikiDc  an  i«ue  of  8,000  7  pi-r  cent.  iMimnlaltve  tiFef*r«nea 

«hiirc.  of  £5  Pi>.*b  n'  ]■•'::  ';  ire  £'<7  ""^'i  .  f  the  receiptj.  will  lie  nptJied 
in  pajiiiK  off  the  •»=  )<  .e  :•.  de'  .  niui-       -  iil  107A-. 

OlfYOFLOSDON  liLEJTRIC  LtaHriKO  CO.  (LTD.  -Subjcv  i  n  Mi.lii. 
an  I  alter  niakinK  i  1    1    o  .  i.in  f  1  i|.>i.iieciaii..a,  it  hm  I.kh  dcoide.l  to 
ri>  »minend  p.iTW'nl  o:  il...  (i:^  <li\ideiil  0:1  tb- 
cmry  f-i   .1  r  l':,! .  1.:  fll,,":-j; 


ptrfereiH-a  abarie,  and  <o 


ELECTRIC  TBAHWAV  AHD  RAILWAY  TRAFFIC  RBCBPTS. 

Aeauoan. 
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Abcriieen  Coqxiiration... 
*Binniagbaai  "naoMnfi^i 

III  irV^iool  t_Vrporation... 

|;|  i  k|.i.i'  i-d<\  Fl.jel'AL-:id 

Bolton  iDorporatiuD  

Bradford  Corporatieo.., 
Briabaae  TVama   

*Brial/ol  Trama  h  Carrii^r 

*Bueno8  AyreeA  Belgrano 
Cjrlinle  Trail!"  ' . 
Central  LoU'l on  il^.i.niiy 
City  A  South  Luiydon  U;. 
Cork  Elec.  TiMM  ._^..| 
Dover  Ci>r|Ka«tfiili 
Dublin  A  Lui'itn  Ifly.  .. 

Dublin  Unii.M   _ 

Dublin  Southern  UiaU... 

'Dundee  Corjioralion  ... 

*Ola««nw  < 'nrporatioo  ... 
llalifiix  t'oi  I'ol  iljon  

•  lliid.o  r^lifl.l  <"i>r})in.  ... 
Hwll  !r]."rTttion  

•I.iverf-ioi  Corporation... 
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i'ARLiAMENT,  in  its  attitude  (owuds  eleotdokl  enterpru«,hM 
on  Mvenl  oeeMioiM  ibown  Haalf  <UafOMd  to  aiopk  »  ^tfaetle 
metlii:<'I  cif  kgislation,  by  which  yee  mean  the  cstabli slim tnt 
of  a  general  priueiple  of  legislation  by  means  of  a  Joint 
Oammittee  prior  to  tin  pMMga  of  spwMometiiwttla  affwUiig 

inilividuiil  schfiKCj,  Tli<-  inquiry  as  to  the  municipalisation 
of  the  telephone,  the  Joint  Committee  on  the  principle  of 
daetrie  supply  "la  balk,"  uid  now  mm&y  tia  propoaecl 
Joint  Committee  on  the  general  principle^  of  Ic'^istatinn  for 
matroipolitan  tube  railways,  are  cases  in  point.  We  aie  bj  no 
naeuu  iotending  to  imply  that  thin  synthetic  praeeM  was  lltst 
adopted  to  EDuet  ek'ctrif  il  .  -i  lation,  for  mch  is  far  from 
being  the  caiie ;  but  we  do  wish  to  laj^  stress  on  the  fact  that 
there  is  a  danger  that  o««v-«lilKmtioB  io  general  Icigislaave 
firincipleg,  in  chr  cast  of  Ndh  comparatively  tioTtl  MgiBeenng 
05  ekctric  tul<<i  railways,  may  scriougly  and  anneamM% 
dtki  Uiu  grow  th  of  an  important  public  service. 


ArFAaKNT>.y  all  this  exoesniTe  anxiety  on  the  part  of  the 
Legislatnra  and  »  seetion  ol  tfao  gnieral  pnUio,  liw  criani 
gut  of  the  alleged  serious  vibration  troubIe.s  with  the  "  Two- 
pn»j  Tnb«."  TberoiB  an  axgert  oonunititae  bnaily  inqnirittg 
into  fhit  maittar,  and  ire  abooM  have  thonglit  Padiaraant  woold 
'mSi  nntil  (he  report  of  this  committee  had  been  presented 
before  assuming  that  the  entire  question  rtquiras  IcgislatiTe 
discussion  on  general  principles  by  a  Joiot  Coiamittee.  Ko 


leu  Um  14  bilU  an  now  angling  tba  satwUM  ol  Parih- 

mentfortnhe  railways;  yet  Mr  .T.  W.  L  iwuii:];,  n.s  Chairman 
of  Wajs  and  Means,  in  moving  the  reeoluUun  for  the  Joint 
Coiaiiiittaa  to  be  ^ipolntod,  atatoa  tbat  if  tUa  eonuatttae, 
"  :is  he  hope<l  it  wonld,  arrived  at  conolusions  on  thcsi' 
broad  ptinoiples  this  aession,  it  wonld  enable  those  who 
proposed  to  biipg  Ibrward  radh  bOli  to  prooaed  on. dear 
linaiMikj 


An  nameaaaafy  waate  of  tine,  and  oae  that  irill  aerioaaly 

postpone  tho  aJvuni  of  much-needed  reform  in  the  transpor- 
tatioofaetlitiesof  themetro{nlia.  Loodoaisonlyhalf-ciTiUsed 
in  Iheaa  mattera.  irfth  its  bona  'bnsasa  aod  tcaat«»7a  and  it* 
dirty  "  Underground."  The  "  Twopenny  Tube  "  has  shown  it 
a  glim|M  of  what  teal  olTitisaUoB  would  maan.  Yet  London 
is  aaked  to  wait  a  year  or  man  before  fha  Legislature  will 
consider  any  spcciitl  bills  for  further  development  of  this 
highly  popular  mode  of  travel.  In  the  meantime,  it  will 
decideaoademioallyanomberof  "principles"  which,  from  the 
naton  ol  tba  oaaa,  wa  fiadiot  ft  wiU  aot  be  able  to  adbma  to 
iai 


WasT,  in  fltet,  ace  theae  pteotoaB  priadplea  f  'Wfaefcin  do- 

they  involve  any  problem  that  railway  projects  have  not 
presented  to  Parliament  over  and  over  again  in  the  past? 
They  ana  embodied  In  the  teaolation  as  iollowa  >— 

(l  l  WlivtiMr  the  liiien  of  rouU  fbr  mdeiBrmiUii  ruil«4ya  ia  ami  ofiu- 
I.<i«il<>ii,  protMMed  Ly  bilU  wbleh  beta  or  nay  b«  intr<Hluc«d  Juriui; 
the  praieot  tm/hm,  era  be»t  cukuUietl  to  tttoti  farilitiee  for  preeeut  and 
prol«bi*  (Mtiur*  IwlBa ;  and,  U  nut,  what  mndiiknitjoin  of  thoee  line*  of 
route  aro  desirable.  (2.i  What  Apecia]  prurision^,  if  aoy.  should  be  made 
for  the  protection  of  the  onroerv,  Icai)««s,  atui  ocvupicm  of  |>M>p«rty  adjacent 
to  umlei-RTOund  railways  from  poeuble  daun^t!  and  annuyaiioc  ?  (3)  Wiwl 
apoc'ial  lerui*  and  coDdiltoiit,  if  auy,  ai  to  oonatrurtioo  ami  fcoikin^  nhould 
be  implied  upoii  the  i>rouioti!r»  '  A}  \Mifther  any.  ami  whiuh.  of  the 
scheme^  )iro|j<Me<I  by  the  aaid  billi' fhoald  n"t  be  iir<H.-«edc«l  w  ith  during 

f-lie  jM>'f*!lLf  tttntttSoD. 

Now,  how  is  it  possible,  foe  instaaoe,  for  Parliament  to 
ofroidiBato  'a.B{7atam  of  piojaotad  ead  poaattde  ihtnie  niiweja 

tmtil  the  individual  schemes  iu  their  final  form  are  f'-iUy  iicfore 
it '?  It  is  futile  to  decide  academieally  on  general  principles 
ef  raoto  and  iataronaaection.  oa  the  aafegoatding  of  baildiaga 

and  parks  auJ  rural  Ltaths-,  and  an  the  other  L'uutral  c|ues. 
tioas,  when  the  promoters  of  the  railways  may  find  it 
eonuaereially  impossible  to  proceed  on  the  lerma  of  theae 
paper  principles.  Surely  the  proper  time  to  consider  aodl 
questions  is  when  the  detiuite  schemes  arc  before  Parliament 
in  their  regular  committee  stage '?    And,  autely,  aufBdeat 
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'  foe  M  fnoHoil  pwpoMt  wooU  b«  obtained  Iqr 

bring^D^  alt  the  hills  before  one  strong  committMii  M  VU 
doae  with  aeverftl  of  the  power  bills  laat  yeix  ? 

The  roport  of  the  Board  of  Tradfl  corainittw  appoijilerl  to 
oouider  Uw  adnaabilit;  of  modifying  the  Patenta  Acts  will 
dMHtt^bepnUidud.  In  If tjr  laal Mmbaiiotd  flw  sppflini- 

mfint  of  tliin  committf^e  to  consider  tho  following  referenne : — 
(11  Whether  «Jiy,  lusi),  if  «n,  wluH  .■idilili  power*  tbouM  be  Kiv.'ii  to 
the  l'»lenl  OISc«  lo  f<J)  .-  ii-.'.rol,  : i'.  iiiij- i-s  -■■uditUmi  00,  or  (<■)  nthrri,  i  ■ 
limit  tho  iwue  of  l/«Uei-«  ruteur  in  leij-jL-L  of  i'treatimw  whicli  ,ire 
nbirioiuly  ol>l  or«liu;Ii  the  ii«f  innuti  i:  i>_»L>.jr.l.  1  ii  tjie  ufficfl  .-.ys  i  .  Kav.- 
li«en  prwiouiily  protectod  by  LoMcrs  ral.  iit  in  '.lii*  nutury  :  2  wlieibar 
any,  uid.  If  mt,  «h.it  amcndmoo ^ h  ar*?  ii'-'H^f*^: y  in  che  ^'^-'^^■^'-'Q* 
i<«c.  22  of  tlie  I'.ktEntK,  A<-t,  lii85  :  uuil  (3,  nlieiW  Uie  period  o( 
MTOD  montlM  priority  a';ir,v.-.|  l  y  g«c.  103  of  that  ast  to  appliesnu  for 
Lstten  Fatcot  uruler  Um  loterDational  Conveutioa  may  properly  be 
axtaaded,  and,  if  ao,  ou  what  oonditioni. 

We  oiidentuid  thtt  the  report  is  signed  hj  Sir  Edward  Fry 
iTF-HSTOxe,  Sir  E,  Cassok,  E.O.,  M.P., 
Sip  W.  H.  Houuwurofrfi,  M  P.,  Mr.  F.  J.  8.  Hoi-woui., 
Mr.  S.  E.  SPBnro-RicB,  Mr.  Flrtchkr  Mon  r ox,  K.C.  "SLV^ 
ObL  T.  W.  Habding,  Mr.  E.  Cabpmael,  and  Mr.  H,  Hiohes. 
W*  ib«U  deal  more  fully  with  this  mtltar  iHun  tta  offidal 
docTjment  h  completely  li  ;'i -e  us;  but.  we  may  now  ohaerve  that 
mmong  the  numerouii  important  recommendationa  it  oontains 
•  propoM]  ttttliia  Patent  Oflw  ahmia  maks  oOoUl  inqabjr 
to  p'lor  patenting  within  the  previoTis  50  years.  There  is, 
however,  to  be  no  inquiry  in  the  oasa  of  "  obvioodj  old " 
bimntiona,  h  to  wltadiot  tluj  hm  beat  pmioinlj  p^tantad. 

Ox  aaotbei  page  of  this  iaauo  w«  giva  a  biiof  illiuUatod 
daooiiption  ot  fho  Bolvaj  form  «(  mafaory  odl  nov  inataHofl 

at  Jemeppe,  in  Bdgiam,  and  at  Donets,  in  Russia.  This 
l^tia  fcoa  the  naoal  form  of  maranry  coU— b  tho  absence 
of  ooy  nuotiatdoal  mcmmflnt  as  a  whole,  and  in  thia 
respect  it  is  held  to  be  an  improvement  npon  the  Castoee  nili 
Bilodincell.  It  is  interesting  to  note  th«t  the  Salvay  oom- 
ftnj  of  Bruagcls,  who  own  and  control  the  C^stner  patents 
in  EuopO,  aro  atatad  to  hare  n  lopteil  this  new  form  of  cell 
at  the  two  worlc?  name'l,  aniJ  thit  thc-ir  oporation  of  the 
.Castner  ceil  is  said  10  bo  restriet«ii  to  the  worlis  at  Udternien- 
tug,  ia.  Gormany,  acaolal  tk  sn  OMtHor  (ktai  It  It  poariblo 
that  the  mercury  cell — which  is  boinc;  worked  by  the  Qriesheim 
£l«l(t(oa "  Company  at  its  nameroua  sabtidlary  factories 
thraogboat  Bocopo— iaoooatrootod  npon  tho  aotna  prlnoiplea 
B9  tli9  Solv.iy  cell :  but  as  tbi?  company  hive  not  patented 
their  form  of  cell,  and  as  they  refuse  to  divaige  any  facts 
oaooaniiDg  it,  taUabto  hdbnmtion  upon  tMa  point  ia  Uoking. 

With  roLfard  to  the  clectrolyt'c  allrili  developniont?  now 
ooooRing  in  Bosiia,  it  is  not  improbable  that  the  financial 
aalaia  irbleh  haa  oeeotrad  ia  eaonoBtioB  witb  saw  indoskrial 
Venture?  in  that  country  may  seriously  hatnpar  the  completion 
of  the  variooa  workB  planned  at  Donetz,  at  Slaviaiuk,  and  at 
ZonblRnrioe. 

♦ 

Cantob  lecturers  differ  greatly  in  their  style  and  treatment 
of  thair  sntjaeta.   Bonn  of  tham  ddiTCr  n  aeiiao  of  twaimleal 

dlsooursesi  that,  when  published,  3«r\'e  »^  tjsefiil  sources  of 
nfaroQoc  for  professional  man  for  years  afterwards.  Others 
on  contant  to  aiontd  •  noa-todnliMl  nnffionoe  popular  inotroo- 


tbn  in  n  (opio  of  Cbo  luMn,  oacbig  litHe  or  nothing  tor  tho 

more  technical  aspect?  of  their  s-it";'"i:t  Both  tlioso  types  of 
lootora  serve  a  uaef  ul  purpose,  and  each  is  wisely  eneoaraged 
by  &»  Ooonoil  o(  ttw  Soeioly  of  Aria.  Major  Vmar 
CiKotw's  maiden  lecture  on  Monday  last  belonged  to  the 
latter  class ;  and  in  dealing  with  the  aniyaat  of  "  Elaotrie 
Railwaya,"  he  sought  to  giva  hit  liewaifl  an  oatUno  of  what 
has  actually  been  and  may  yet  be  accomplished,  rather  than 
to  enter  npon  a  technical  disquisition  on  the  engineanng  oon> 
ditiona  ander  which  these  railways  most  be  worked.  Unlbr- 
tunately  for  the  complete  snocess  of  this  plan,  the  leetuav 
elected  to  read  his  address  and  omitted  to  iUustrate  it  by  any 
experiment ;  though  certain  diagrams  and  lantern  slides  gave 
a  measure  of  relief  from  the  monotony  of  the  reading.  Inat- 
dentally  we  leiirned  that  the  lecturer  attaches  great  importance 
to  the  separate  excitation  of  motors  on  locomotives  or  motor 
cara.  OnoofthaadvMitifetoftblf  bthopottlUlitjofntntning 
kinetic  and  down-grade  energy  to  the  line,  instead  of  wasting 
it  by  brakes.  A  sy item  of  aleotiia  traction  whicb  ia  to  be 
deMfifaofl  hi  •  Inter  loeton— and  Ao  naaw  of  whlah,  tbongh 
not  mentioned  in  Monday's  lecture,  it  is  not  difficult  to  guess 
— was  atatod  to  have  the  merit  of  returning  no  leas  than 
66  per  eanl.  oi  tiha  onaqor  to  tho  Unai  owiog  to  tho  mo  of 
separate  excitotln  io  Ngdoitiag  flio  Doion.  Of  tUt,  mnth 
more  anon. 

Im  an  adoiirabiy  luoid  and  entertaining  Uctore  at  the  Sooiety 
of  Arts,  on  Wadneaday  laat.  Hr.  F.  B.  Bin  daaoilbed  Ua 

ingeniona  system  of  high-speed  mono-raU  electric  traction, 
prefaoiog  his  discourse  by  a  short  hiakny  of  tba  development 
of  Iho  mono-rail  principle.  The  iltat  vaQwaj  of  this  type,  it 
appears,  was  laid  down  in  Algeria  in  1SH3,  the  train,  hauled 
by  animal  power,  being  osed  for  collecting  esparto  grass. 
From  this  primitive  and  pioneer  nadertaking  it  is  a  far  cry  to 
IhadahQintaljdAaigDeil  express  railway  proposed  by  Mr.  BMS 
for  «>rf>ction  bptw»»en  Manchester  and  Liverpool,  the  trains  on 
which  ore  to  run  &t  110  miles  an  hour.  It  will  be  remem. 
bered  that  the  bill  seeking  powort  for  this  railway  undac* 
taking  was  rejocted  by  n  committee  of  the  House  of  Commons 
laat  year.  Not  daunted  by  what  a  leas  sanguine  or  persevering 
anginaar  mnid  hava  zagaidad  aa  n  oniibing  dafaat,  ICf;  Bana 
has  sueceded  in  reviving  interest  in  his  project,  and  n  second 
bill  will  shortly  be  ooosidarad  by  Parliament.  We  heartily 
iriab  it  bottor  aooaatt  than  tit  1 


SiK  William  Pbkeck,  who  occupied  the  chair,  opened  the 
diaaotnon  on  this  Itotara  by  reeoontlng  oooM  of  lua  own  per* 
fional  experience*  in  connection  with  the  Manchester-Liverpool 
scheme,  for  which  he  is  the  consulting  electrical  engineer. 
Tho  aiilof  poinia  caiaod  hf  aobatqaont  apankace  dealt  witii  tho 
impnrt.int  qncsliona  of  brakes,  acceleration  on  corves  and  at 
starting,  and  of  signalling,  aU  of  whieh  apparently  have  been 
oaietally  aonaidoead  by  tbo  inventor.  With  legMd  to  Inhet, 

we  h,av,-  already  (^-ne  The  Ehctria.m,  Vol.  XLV.,  p.  119) 
expressed  ,the  view  that  braking  at  aueh  high  speeds  ia  a 
oariooo  problem  that  wiU  tax  all  the  raaooroea  of  tba 

engineers.    "  At  110  miles  an  hour  a  train  weighing  15  tons 

would,"  we  estimated,  "  poaaeaa  kiaetlo  energy  amounting  to 
41  million  fiioifoaBda.''  If r.  Bma's  tmina  an  to  bo 


Digitizea  by  LiOOgle 


THE  ELECTRICIAN,  MARCII 


I'JOl. 


7  (-.7 


tAkt  bMvkir,  and  bs  expects  to  1w  «bU  to  stop  them,"in  case 
4f  Sre  em^^genoy,  within  600  yards.  Prof.  CARta-WtLso.s 
gave  figures  showing  thai,  to  on'^at  Ih'a,  severil  thoaaand 
H.P.  woold  be  neoessftrr,  and  tha.t  the  retaidatioD  woold 
Amount  to  8ft  per  seeond  per  aeoond.  It  ntj  bo  donbted 
whether  either  tho  electric  or  the  Weitlnghotisc  air  brakes 
would  develop  ihia  enormous  letarding  (oroe;  bat  it  is 
MiWii  flul,  if  tluir  om  aid  M,  tho  fOMngm  waM 
lukTe  a  very  unpkasant  h»!f  nin  itc  or  bo.  On  the  other  hand, 
iMi^g  only  used  in  rare  oaaes  of  "dire  emetgonoyi"  this 
wmm^Ugli  ntarihtioD  BHtjrbo  f  ooHflad.  «m  fhone^  all 
the  p&siwinirers  were  to  be  thrown  into  a  heap  at  {be  (orward 
«nd  of  the  oar  and  all  the  electric  brakes  were  to  be  burned 
4)ak  Bottef  theas  Udsga  tium  aa  aooidant  tbat  wonld  oer^ 

toinly  tfill  everyone  on  tin  train.  Mr.  Behr,  however,  rclioj 
moatly  on  tbe  extreme  improbabilitjy  of  thia  emergency  ever 
and,  ocniWiiiig  tho  wmMnNia  aafegoaido,  ihoce  la 
ifaooiBbla 


TiiK  protected  ohanioler  of  the  railway  and  the  elaborate 
Ojoln  of  aisnalliDc  aosifeAiila  to  tIA  h4h  dagno  0^ 

By  ft  development  of  the  pilectri'-  iTifprlick  and  hloct  rivstem  of 
signalUng,  the  rear  of  every  train  ia  covered  by  danger  signala 
tat  a  ffiatODOo  of  14  milao;  aal  on  appraaebiBf  first 
signal  gtiarcling  this  danger  limit  two  alarms — one  electrical 
and  the  other  meobanloal — are  aotomatiaaUy  rang  in  the 
dilTCr'a  ealAi,  and  aontiiiaa  to  liog  niitil  atofpoii  by  Urn. 
Accordingly,  in  ortllcr.rv  i  ii  r -matanopii,  there  is  ample  length 
of  track  over  whiidi  to  apply  the  brakes  bafote  any  actual  rear 
isoOisbHi  oan  ooeor.  Tho  ntedation  f n  thow  oontttiOiiiinmId 
be  scarcely  perceptible  to  tho  passengers.  Similarly,  the 
aonnal  aooeleralion  at  startaag  is  woU  within  the  limits  of 
oomlbit  to  paasengero,  the  foil  tpoad  «f  110  wHm  an  bow 
being  attiiined  in  I J  railee  bom  tho  start.  There  is  another 
kind  of  acceleration,  however,  viz  ,  esatciiMtal  acceleration  in 
paflshigioanda  oorve,  which  needs  to  bo  oaretuUy  kept  within 
limits,  If  fltaOdBliHtiif  pmmgaw  is  to  be  preserved.  This 
is  not  a  case  of  dire  emeigency,  but  one  that  affects  every 
train  in  ordinary  service.  Mr.  Bkub  daims  for  his  mono-rail 
Ofilan  tbat  it  paanlti  of  a  tnin  baiiig  oaxriid  at  high  apoed 
ronnd  mneh  sharper  curves  than  arc  possible  with  nrdinary 
railway  tracks.  We  grant  that,  as  a  matter  of  engineering, 
tiiliiBtbooaio;  hot  bou  the  pobitofvlow  oi  thopaaaanger 
it  is  another  story.  I'nlees  the  curves  on  a  railway  built  for 
tbeee  high  speeds  ace  sot  out  on  liboral  lines  the  natural 
builinatlaiB  ol  tbo  poaMngon  (oonsidarad  ai  maaa  particles 
poasossing  inertia)  to  obey  NEwrnN's  first  law  nf  motion  may 
prove  too  strong  for  their  human  inclination  to  stick  to  their 
aaata.  Aeaosdingly,  whevo  higb^ipooi  pasaengor  trilBo  ta  to 

be  provided  for,  Mr.  Bk.hti'^  claim  lhat  the  moDO-nil  piinfllpia 
allows  of  sharp  oorvea  cannot  be  conceded. 

Oamaisiia  aoah  aa  tlia  flBngoing  aro  not  inooDsloteBt  with 

a  thorough  belief  in  the  efficacy  of  tbe  Eobr  system  as  a 
whole.  Indeed,  they  involve  matters  which,  as  i'rof.  Cabus- 
WnMK  mnaiked,  moat  loovitaUy  bo  taosed  befturo  the 

«ingid(;cra  of  the  ^fanchester •  Liverpcwl  achomo  [^whcn  it 
goes  before  a  Parliamentary  committee.    Hot  can  we 


w  pnfltieal  and  experieoeed  an  engineer  aa 
Ur.  fina  has  Called  to  face  theae  difficulties  and 
fiod  a  solution  for  them.  It  mnst  not  be  forgotten 
that  in  many  respects  his  Braasela  railway  presented  even 
more  difficult  problems,  and  tbo  tlidM  Oil  tbat  line  were  ran 
gticctwHfuIIy  at  83  miloa  an  hour  on  a  much  more  tryici?  triwM 
than  will  be  adopted  for  the  .Manchester-Liverpool  Muc. 
■*Tha  aula  iMnHi  at  the  trial  [on  the  Braaada  laflway] 
were  that,  given  a  proper  line  of  sufficient  extent  to  acqoira 
the  proper  speed,  and  a  properly  constructed  electrical 
atatioB,  ytaj  b^  ipaoda  to  110  nilaa  to  IM  nilai 
an  hour,"  gays  Mr.  DErtn,  "  can  be  attained  ■^th  absohito 
safety  and  moderate  expense."  The  mono-rail  principle  ia 
one  tiiat  h  amlasatly  adapUd  to  higb-apaod  okoteto  tail  ways ; 
r^ri  l.  even  far  this  consideration  alone,  it  may  bs  expected  to 
meet  with  considerable  aoeoptauee  by  railway  promotora  aad 
engiBomi  ia  thainiaadiato  Mnt^  Ontaia^fba  ] 
LtTMpod  aabama  oqgbt  to  bam  a  iair  tiiat. 


Baislow  Electricity  Works.— The  water-power  electric  light 
workti  at  the  little  Derbyshire  villag*  ol  BadOW  RN^  «• 
understaud,  to  bo  started  to-morrow. 

Cable  Interroptioiia.  Vhne  ot  intemipiioa. 

Lktaku— Cyrru   Jun«  iU.  1890 

Pm<— M»n»nh»m     Mm".  9,  1900 

Fwrnmbooo — Ctera  »   Kot.  89, 1900 

B«»-Bauie  "r.Tr.r.v.!r.'rr."""!  £.  7*tooi 

Royal  Society. — The  following  Papf  r.^  were  down  for  roaJ- 
inf?  yesterday : — C.  E.  S.  rhillit'S,  "  Tlie  Action  of  Magnetised 
Elect rodea  upon  Electrical  Discharge  Phenomena  in  Barefied 
GascB  ' ;  €.  T.  R.  Wilson,  F.B.B.,  "On  the  lonisatioa  of 
Almospberic  Air";  and  E.  MattlllJ,  "Oa  tiw  £NfRCatiaiB 
of  Large  Qaaniibieia  of  Tellurium." 

Cooper's  HiU. — As  a  reaalt  of  urRont  roprosontationa  which 
have  been  addressed  to  him,  Lord  George  Uamiiton  has 
intimated  that  tlio  seven  professors  whose  services  were 
recently  dicpcn5<>d  with  are  to  be  permitted  to  state  their 
oases  to  tht  visiting  committee  of  Cooper's  Hill  En^neeriqg 
OoUaga,  after  which  tha  matter  will  be  further  aoandatMl  Igr 
tho  BeenturoC  State  la  OooaoiL 

PenouL— Prat  J.  J.  Thomtoa,  baa  bcoa  alaotad  a 
member  ot  tho  Atbonwna  Chib  aadar  tba  praviaiaDa  of  flw 
rule  which  empowers  the  aaaual  olootioa  Iv  tho  OOOMiatM  of 
nine  persons  of  "  distingniahad  ainiBMMO  la  asionoo,  litsntnra, 
the  art.'i,  or  for  public  secvioet."— — The  senate  of  GUsgow 
Uuivuriity  bos  resolved  to  ooofer  tbe  honorary  degree  of 
LL.D.  upon  Prof  .\.  w.  Bttolmr,  &•«.  B.8.,  at  tha  gnOnatioB 
ceremony  on  April 

Serious  Overhead  Wire  Accident  hi  Vienna. — On  Thursday 
la.st  wi'dk,  there  was  a  heavy  fall  of  snow  in  Vienna,  leading 
to  a  serious  cata.siropbc,  somewhat  resembling  the  accident 
wbidi  oocarred  reoenily  in  Liverpool.  In  addition  lo  destroy- 
iDg  innnmerable  telegraph  and  telephone  wirei?,  the  weight  of 
the  enow  broke  the  overhead  conductors  of  the  electric  tram- 
way. As  a  consequence  horsei  and  f  tot  pasaongerM  reoeiveil 
aerara  ibooln.  Hai^  boraea  were  killed,  while  several  passera- 
bj  woM  nma  OK  haa  b^wod. 

^Hwlwo  1akpitfhir>— Tbo  cagtein  ot  tha  CMond  mafl 
Btsanw  •*  PriaoiM  OluHatbio/'  wbiob  U  flttod  widi  wtiolaM 
teUgaqpb  appaiataa,  nforto  that  when  ma  tba  vnafa  tn 
Dover  to  Oatend  tha  FraDOh  lightship,  slatfoaad  »  aiilog 
Dunkirk  to  mark  some  daagaroas  laad  bank*,  signalled  tba 
mail  boat.  It  was  then  learned  that  tba  lighting  apparatna 
v,-as  out  of  order,  and  the  lightship  would  be  unable  to  show 
a  light  that  night  unless  assistanee  were  promptly  aent.  The 
mail  boat  at  once  despatched  a  wireless  mes.mige  to  Li  l\nniij 
whence  a  telegram  was  Kent  to  i>uui<irk,  and  in  a  short  time 
a  tog  was  lant  ook  to  tha  Ughtataip  to  otfoot  the 
tepaka. 
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Works  IIana{!Wwil&— Vh»  third  bcton  of  ths  Mono  oa 
"  Worka  MusgetneBt "  »t  tfw  lutillltioil  of  Jwiioc  £ngir 
Dcers  VBs  delivered  bj  Ifr.  A.  H.  BUkwr,  at  thtt  WMlBilMHr 
Palace  HeMt  m  llw  Tth  ibat.  '  AirilMr  oAuiilen^  HM 
given  l»qMiiii(miibli»g  to  flw  ifoondiy,  iMiUidiBg  Itftinc 
•ppliaaceVi  tkbA  mixing,  compreaaed  air,  aud  hydraulic 
IntltUfetinia,  ntoalding  iuacbinei<,  dresaing  devices,  best 
friMivB  positions  of  the  different  parts  of  the  foundry,  Ico. 
Hm  general  scheme  of  mceeaifnl  works  management  was 
tiien  entered  upon,  the  olijects  to  bo  kept  in  view  being 
defined.  The  duty  o£  tl;c  manager  was  discussed,  and  the 
Ti  r  ions  in  flhicn  he  was  likely  to  fail  were  indiatted.  The 
ue\i  kutuii!  lakes  place  on  Tuesday,  March  19Ui. 

Breakdown  at  Aberdeen  BleoMdty  Workl.— For  the  first 
time  sinoB  tha  aUrting  of  (he  \vorks  In  1H94,  the  elcotrio 
lighliug  of  AbttAMU  «M  toliUy  suspended  during  a  brief  period 
hat  Uondaj.  Ws  gLy  henniitb  •  «one»t  and  authorised 
vvnoD  of  what  wu  tit*  flsiin.  Ttat  ftihm  of  supply  was 
dod  to  flu  nwiDg  of  a  4'20kw.  aet,  wU«h  waa  still  in  the 
Jiuds  of  the  eontraotors,  who  wer«  then  adjusting  the 

Kmaon  preparatory  to  tiiu  ollicial  test,  which  was  arranged 
Wednesday.  This  rRc  n;:  ca  .3«d  ft  break  in  the  steam- 
pipe  conneciinnfi,  which  uccosc-Uftlcd  stt.iin  being  shut  i>fi"  At 
the  boilers,  thereby  cutliuf/  olt'  -iippiy.  Ai,;cordiuL'  to  the 
recording  iiii)truii;snt'>,  tl.c  lichtiiif;  of  ihe  town  waa  allecloJ 
for  45  minutes,  and  the  elec'.ric  trtiixiear.')  were  stopped  lot 
28  rumuleti.  I'lie  li.-:lit,in;:  wiis  riit  ott  for  tlii-  h;-ni.;tl.  ol  lime 
owing  tu  iha  (act  that  upon  starling  up  on  ihe  town  at  nearly 
maximum  load  an  MnatOM  of  OlM  of  tliO  Mli  ViS  bnmed  out. 

Bnbmaiine  Boats,— Boom  jguOaabu  bno  bent  sude  public 
with  ttguA  to  tito  fii«  wimaifao  boiii  pioiidad  for  1b  iUi 
TCK'a  mml  oatbuRtM-  Thase  botta.  it  i^fmn,  baim  alntdjr 
Mill  oidend,  toA  are  onder  ooutrnalioii  at  flw  innfca  <n 
Mwara.  Vicars,  Sons,  and  Maxim,  at  Barrow.  Tbqr  aie  of 
the  Holland  type,  with  some  modifications  and  impiovemeais, 
and  measure  6:'[t.  4iii.  in  leri^lh  and  lift.  Miti.  beam,  with 
120  tons  displiiceiiieiii  when  completely  tuLiucrged.  The 
luaiimum   speed   on   thi;   surface  has  been  estimated  a: 

to  10  knot.s,  and  under  w.itcr  (j  or  7  knots.  On  tliB 
t^urlAce  a  IGU  aA\  (.:a,soliiJH  engine  will  be  eciplosed  for 
proijul-iic::),  but  under  wnter  u  waterproof  electric  to otor.  Tlie 
latter  will  lie  driven  from  storage  cells  whose  tapacity  will 
suffice.'  for  &  fm;r  luuir.^'  run  aS  7  knots.  It  is  iil^io  inU'mled 
that  tl;e  boats  shiill  curry  u  :'i.el  Kuppiy  sulheieut  for  a  luu  of 
about  4tjU  naubs  on  the  surface,  borne  electric  lanipis  will  be 
employed  on  tbo  boats,  and  supplied  from  the  battery.  It  is 
expacted  thai  the  first  of  these  boats  will  be  launehed  next 
Hay  and  the  Miwaiiider  dmiii|»  the  Tear. 

The  British  Insuliitod  Wire  Co.'s  Staff  Dinner.— The  annual 
dinner  of  the  l^niifh  !nf:uI;i'.od  Wire  Co.  h  ht  iii  tonk  [ilace  last 
Friday,  iil  thf?  Ad.  !p!n  Ho:-  1,  LivHrpnol.  In  <i.idi!ion  to  tlio 
directors,  and  tlie  large  iA'(irk.s  and  ciUride  .^t.'i  li  if  tiie  (.•oiupiiny. 
rtiany  Bi..>;."L!^  liud  been  iuvited.  meludius  several  centrul  ^latinn 
engineers.  The  cbainuun  of  (be  oompaiiy,  }<ir.  W.  Marriuar 
Brigg,  presided.  In  a  humorous  speech,  the  Hon.  Arthur 
Stanley,  M.P.,  proposed  the  toast  of  the  electrical  industry, 
and  explained  that  be  probal>Iy  knew  less  of  this  iuduslry  th  in 
iinyone  present.  It  was,  however,  not  unusual,  he  said,  for  a 
member  of  Parliament  to  speak  on  a  sobject  about  which  he 
knew  nothing.  Since  Irish  members  noro  allowoJ  lo  speak  ou 
the  question  of  hiw  and  order  until  6  o'clock  that  morning, 
why  should  he  nnt  ?pcak  on  eleotrloitjr '?  Mr.  Ferranti,  in 
responding  to  tLi:>  Loa^c,refiimd  to  theniay  future  of  the  cUfO- 
trieal  Indnstiy  and  to  the  new  power  eobeniee.  Ha  pointed  out 
theelEiel  thatthm  vonldhava  in  n  dnefaig  the  ooat  of  electrical 
onannr  io  orapaiiaaii  with  eoot  of  the  peMont  methods  of 
dielnhntHo  em  emallar  anae^  aad  he  allnded  to  the  adoptuxi 
of  eleottio  tiMttoo  o«  nain  laiKnqra  m  pioMUj  tiie  aext 
etep  in  adranoe.  He  reminded  hie  hoKTeiB  that  the  British 
Insulated  Wire  Co.  hai  looked  ahead,  and  bnd  in  hand  the 
firsjt  of  these  power  diii^tribittion  8cbem<>  ovt^r  largi  areas. 
Mr.  ^Y.  M.  Mordey  replying  to  the  toast  of  Ihe  '•  Visitors," 
propoicd  by  .\1(1.  T.  Sniipe,  quoted  a,  remark  made  in  the 
discussion  at  the  Institution  of  Electrical  Engineers  in  th- 
previous  eveoing,  that  cables  represented  the  greatest  item  of 


expenditnre  in  electricity  works,  and  ere  therefore  as  important 
aa  boilers,  engines,  dynamoe,  and  everything  else  put  together. 
Chbks,  however,  he  said,  iram  not  made  of  Papers,  but  of 

e«r.  Referring  to  his  own  recent  Paper  at  the  InstituUoit, 
temathsd  that,  whether  it  was  wrong  or  right  in  principle, 
it  had  had  tha  sood  result  ot  drawing  attantioa  to  paper- 
bindated  eaUat.  The  toast  of  the  evening  fieill  to  Hi.  Rawortfa, 
whooe  dbuMlMifltiB  afltx^dhUHt  htmoor  was  greatly  sppn- 
ciated.  IB  tb»  aoca  Hdlani  part «(  his  remarks  ho  raised  his 
voice  in  warning  afthut  undue  eOBLpetftion,  ond  deplored  the 
efftct  of  oompeUtion  hi  the  City  of  London^  vhioh  had  shakcB 
p  iblit;  c  mfidonoe  in  electrieal  trndwitolriaga.  Ui.  NubettTa 
siMjcoh  in  proposing  the  health  of  Ilia  dizaelorBb  to  whkih  ho 
sketched  the  proceedings  at  an  intagbUHtlf  hoaid  fforttog  ab» 

met  with  apphiuso.  Oa  Saturday  a  Tint  W«a  made  to  the 

company's  works,  all  departments  of  which  wore  in  active 
operatian.  Special  interest  attached  to  the  wire  drawing 
department,  sonie  new  American  wirti-drawing  machinery 
having  been  n'ceiitly  added,  in  which  wire  was  being 
drawn  thro-.igb  uiue  consecutive  dies  in  one  operation.  The 
company  can  now  inanufftcture  a  large  prupiirtiou  of  its  own 
copper  wire,  and  finds  it  e--,'iM)eiidly  ndvan-.figeous  that  it  is  able 
to  gain  considerable  time  m  cou.pleting  m»n«fiM:iuiu  of  special 
sizes,  being  in  a  position  to  produoe,  at  its  own  woAa, 
diaineteia  between  the  usual  i-auges,  and  also  flat  wires. 


MEEIIHGS  Of  SCIENTIFIC  AND  BHaiNEBBniO 

aoomiis,  te. 


T04AT  (RmiT).  Karcb  isth. 

l.N^TnrTKix  of  Mkch.ixkal  iilMUisima. 
*;<.).-.    Ordiimry  Mfcting.     l'iifi*r  tu  be  KSdt  "OsBlllBBd  Ti«ll«f 
Mid  C'^iluii  Tj-.>uiw«y  Sy»t«ii-,"  bj  A,  W.OnnMlL 

MmnaT,  Mutt  lith.   

KoTAi.  bumviam, 

^Ight  Bon.  Lwd  BsvUiBb,  K.1LB. 

baimnioa  or  Joaioa  Bmnaan. 
pjm.  Anniwiai7  Dnmsr  at  (he  Wettoiiwter  Mae*  HutaL 

■OnAT,  niTob  istb. 

.'*<-;-nnv  e>i  Art«. 
Spm.  CtolarLiotarell.vu  "  Kl«ctiic  Itulvay,"  by  Ma).  i'.Cardaw. 

TinnttT.  Harsh  leta. 

iNfflT  TirtX  or  .'iMoB  EHOIXBIBSl 

Sp.M.    liBcture  n    .1     \\  rk.  SfaoiBeninI,"  kf  A.  H. BwlMr, at 

tin  Wviitniiuater  r^.ik.c  ll^U;!. 

wmtmna,  much  Mta. 

lioTAL  MltTSorcljOCKAl-  SwiKTV. 
7:30  p.-n.    iii  ili:i.u-y  Merlin^'  Kt  lb«  Iii^litution  of  Civil  BV^MSH^ 
26,  i.irc'.r  '  If  irTie  i'trMt,  WmiiuuisKi".  S.W. 

I  -  -  -  -    1  M  or  Klktki*  Ai.  l'-X«;ix«Eit3. 
7:S<>f.m.   .Stuileut*  MwunR.    l'«p«r  lo  \n-  nw) :  "  UiUooif  Elactric 
FittiBg»*t  tb«  Vara  I'xliibitioD,"  b;  <■.  V.  TurnlMlI, 

UnvM.  Mn  un.si  (Uie.iL  SmtKTV. 
.f^M.    (MiUiMry  M«tiDg  »t  20,  Hiinover-squarc.  W. 

.V  p  m.  Aaoual  (itusral  M«eliuK  at  tba  Oeolivieal  lllMimt,  tanipn- 
At  r<>(>t  \V .  A  uioug  t  h«  I'aiiera  down  tat  rtwiKBE  b  "  Ae  Blectlie 
I   ^, ,'  stAtiou  «t  tha  I'icifefttta  IGMk"  hi  K.  HLDatld. 

THDRSDAY.  MELTcb  lUt. 

Ratal  Sortarr. 
4:Myp.».  OrAiiiaiTllMliaBatBiiiHnRtoaHiMHa. 

iNsrm'TiMS  <'f  Ki.toraiDJki,  BaouiaBas— Udsux  Sicneii. 

Uoetiug  kl  iXm  lii<y«l  l>ublni  Sodaly. 

RiBiaT,Manikaaaa. 

Hanica.  Bociitt. 

5  p.ta.  MwliiiK  ill  the  e'licuikal  I .coture  Tlimlre  of  tbo  rriivci>ity 
eiillcKi-,  lli'wei  ftrcr!.  A;jvii.U  ;  li;  •'"n  tfie  Kipaii-ion  v-f 
Saim,"  ty  I'm*.  C«ll«i>du,  K.H.s.  r?.  ■  The  SiMeiroKiopic 
Appiiattuat  VnivMljr  OAlo^r."  t..v  IV.  K.  <  '.  c  Btij, 

iMrrmTlnN- (If  Jl  SKiR  K.N<M5>:Kia. 

SpM.    Kl^B«Miii!;  <;u»tiuu  N^^-ht,     ibe  WpaUnill»tV lUaM HoML 

U.iTAi.  l^-riTtrnox. 
"y;.;u   KM-iiin-,;  I 'i>. <jur..-.  ly  II.  T.  Brown, F.ILS.  Subjeeti  "Sob* 
iteceui,  Wotl.  Mi  I 'iflutii.Mi  ■ 

«i.TnUM,T,HaMa  Stra. 

i;ov.\i.  InstHI'Ho.v, 

"HarnA  aad  Tibnkiiiiii,"  by  the 

Jtijbi  Huu.  Wa  lUyiiygb,  I'.HJi, 
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[Oaaqrilaa  Iv  E.  B.  IVHmnD  VAim,] 


Attntie  Wnghtt,— It  ia  now  gnmBfrnmi  ttltl  Froot'a 
b«,  ttttt  fli«  •tanito  weighta  ot  tlw  ummuIi  an  «uot 

nnlKples  of  the  atomic  weight  of  hydrogOD,  is  deeisively  oon- 
imdioted  by  experiment.  The  case  of  chlorine,  vhoH  atomic 
weight  ia  85-165,  ie  in  itself  conolasive  so  far  aa  the  supposed 
Uw  is  concerned.    Bat,  as  pointed  out  by  It.  -1.  Stmtt,  there 

remaina  iho  fact  that  miny  of  the  acomio  woighu  approximate 
very  clostl)'  to  whole  uumberi,  sq  much  au  to  aaggeat 
etroDgly  that  Home  law  of  nature  is  in  qaoetion,  as  distinct  from 
the  action  of  clmnco.  Th?  author  tharefora  carries  out  the 
interesting  proca.^s  of  citcul  i  chanco  that  thf?  a'^iuic 

weights  should  appri^iximato  to  whjle  uuiabura  as  closely  as 
they  d  ).  Taking  tlu)  nine  best  known  atomic  weights  -vii., 
bromine ,  7!)  955  ;  oarban,  12  001  ;  chlorine,  85-15.'.;  hyilro- 
L'<:ii,  i  LSilT-l;  nitrogen,  U-Ol-'):  oxygen,  iirOjQ  (standanl) ; 
potassium,  801 4U  :  sodiam,  2S  050  ;  and  sulphur,  82  06.^— 
the  sum  of  the  Ibvmtiona  from  the  nearest  integral  namber 
is  0  809,  orabaut  0  1  for  each  elemaot.  The  probability  of 
that  ocoarriog  by  chance  ia  about  one  in  1,000,  so  ttiat  we 
JiAVe  "  stronger  reasons  for  believing  ia  the  truth  of  some 
tnodiOcation  of  Prout's  law  than  in  that  of  mtaj  historical 
events  which  are  universally  accepted  M  diiqaMUooKhliB." 
When  a  larger  numbar  of  atomic  iraiflita  mia  takoi,  til* 
fiQbabili^  of  ohanoe  i»  atiU  soMUer. 

[B.  J>  SviWTr,  na,  Mag^  MwoK,  IMl.J 


Tdegn^  Wint  on  Snott.  —The  ttfi%  tbk(  snow  is  a  good 
laeolator  lua  b«en  practically  recognised  by  the  employes  of 
ttnpQyde  D'>nae  observatory  for  a  unmbur  of  yuarH.  Thi' 
donble  lino  which  oonneote  the  Observatory  with  '.he  st&tioa 
ot  lI-iViani'HSd  anii  with  tliQ  telegraph  ollicu  of  Ciermont  is  often 
iatercuptfil  ilnriii^/  'Jw  winUir  sfn.>inn.  The  hreakasje  is  due 
to  the  fact  th.it  the  poles,  covero  i  with  a  liiyer  of  hoar  frost, 
which  can  attain  a  diauwUir  of  -lii.,  vAYi-r  too  lirgi;  a  siirface 
to  iht:  winds,  which  blow  with  greiis  violence.  It  of^u 
happnnr  1  that  in  the  execution  of  repiirs  die  workmen  drew 
i\  line  of  wire  i\crosJi  the  snow  covering  the  Temple  of  Mercury, 
so  tlkat  the  wire  was  in  contact  wiih  thu  suuwov^r  tt  l<>»itth  of 
31)  or  40  yards.  Even  when  the  poles  remaine  l  Ftamling  it 
often  hipponed  that  thoir  tops  were  covered  with  snow,  and 
thii*  ijiii'.e  1,O0U  yards  of  wire  were  in  immediata  oontaot 
with  u,  without  the  messagea  being  disturbed  on  that  aoooont. 
It  might  be  urged  that  the  best  expedient  would  be  to  lay  the 
wire  always  on  (he  snow,  as  in  the  case  of  the  Ewa  and  Uank 
BUino  observatories.  Hut  on  the  Puy  da  Duma  the  now  is 
nok  "  etsciwl,"  and  it  is  oUim  eitbcr  nwltad  at  UovA  *mft 
lavnng  Um  ban  took. 

(K  BwKHBa,  Cbdvia  Jtmiiiit^  Pslmwiy  9B,  UOL] 


SttOMdaty  liaKu-A^Utti. — Tb»  seeonduj  Ronigen  rays 
4iaeovin<ed  by  Sagnac  iiave  their  counterpart  in  the 
■Moaduy  Itecquerel  rays  studied  by  H.  Ik'cquerel  himself. 
Hmm  wan  brought  oot  by  m  interesting  <-\periment  A 
iMdn  bloek  81mm.  long.  21mm.  wide,  and  7mui.  high  had 
ApOOTO  Imni,  det-p  cut  ulon^  it<  upper  ^urfiict',  au;!  :tn-  L'l  aovu 
«M  filled  with  a  radium  preparation  of  ^rri  ut  actiMiy.  The 
block  was  pla<,-il  on  a  aciisinve  [i!:ite  for  IS  lioiui.  jinii  the 
latter  was  lijeu  devehiped.  A  strong'  iinjirei.iiion  was  fautiii 
to  have  been  ;ii;ile.  in  spr.e  of  the  fae:  thai  the  ruy^  had  to 
penetrate  from  r.iiiin.  u>  •jDnnn.  of  leail.  ThH  riiv>,  when 
lilterud  ihro-.i^'b  thr-  lead,  were  evoa  found  eapablo  of  petio- 
trutiiig  two  sensitive  platen  in  succesi^ion  and  predutin^,'  an 
impression  u]i<jn  ii  tliird.  A  pecjliuricy  notiutd  by  the  anthor 
was  tliat  a  strong  gtcimetrical  iiiipres dtjti  wan  ('rKal<^d  where 
the  under  s  irface  of  lb«  lead  hlot-k  had  rested  upon  the  plate, 
and  that  thii  impression  was  not  ohmiuated  by  inserting  a 
plate  nf  mica.  Small  plates  of  any  metal  laid  within  reach 
of  the  rays,  instead  of  wiakaning  the  impression  by  absorption, 
actually  strongtheiMd  il  by  virtue  of  the  secondary  radio- 
Aotintr  xcodnccd,  man  aqieeullr  at  Ui«  «dg«»  dineat^ 


txpoMd  to  the  rays,  buch  secondary  Becquorcl  rayg  have, 
bsiravai;  vary  little  penetrative  power. 

[H.  Uaoittnsai,  0»i^  RmiM,  Fsbruorv  IS,  IdOU] 


Hectr;  iyi!i>'>ii  s  anyl  ( 'li'mic/f  F./prrimmt.  C.  PookUug- 

ton  deals  with  the  threatened  paHiiion  of  our  prusoat  etoetro- 
dynamio  theory  in  consoquoncji  of  the  negative  rosult  of 
Cremieu'a  experiment  (see  Tin  Kiitiiician,  March  8th,  p.  7'J5). 
He  carefully  distingutahes  between  experimental  facts  and 
aaaumptiona.  The  latter  are  four  in  number,  and  are  as 
follows: — The  tdeuirie  foroe  satisfies  differential  e.juations  ; 
the  magnetic  force  is  connected  with  the  electric  forco  by  a 
differential  equation  ;  the  comporwnt  in  any  direction  of  the 
electric  force  produced  by  a  changing  magnetic  field  is  equal 
to  the  iadnced  E.M.K.  in  an  element  of  wire  lying  in  that 
direction  ;  and  the  motion  of  a  body  prodnoea  no  motion  in 
the  ether  through  which  it  movas.  The  difficulty  in  the  dis- 
cussion of  Cr6mieu'B  experiment  liea  in  the  fact  that  we 
cannot  say  with  certainty  whether  a  condoeting  aavelope  can, 
bv  screening  off  the  electric  force,  reduce  the  magnetic  forca 
also  to  zero,  or  whether  the  surface  of  the  wire  in  a  coil  can 
exert  BMh  »  sonralnc  effaet  (either  partial  or  total)  on  tba 
anbatama  of  tha  viiat  If  a  total  or  considerable  partial 
scnanlai  mbboI  ba  ahown  to  ba  tluoratiioallT  impoanUa, 
Cr jfldain  aqarimnt  dota  nol  affind  any  daouif*  efidauea 
of  tbevant  of  tntb  of  tba  Uttwilo  aotoptad  aqoatiooa  oi 
alaotcodfoaiiiiia. 

[B.  Ctoanmmm,  PkU.  ar«v,  HiHi,  IML] 


II  TdffihoHif. — The  evolution  of  thn  wireless  ttde- 

phone  i.s  making  rapid  strides  in  the  hands  of  tbodcrmua 
idiyhicisls.  B.  Ruhmer,  whose  ingeimity  -ieBUis  to  knoiv  no 
boiinds,  has  modified  both  the  trausniitter  and  the  receiver  in 
a  radical  manner.  After  pointing  out  that  a  small  curnmt 
intensity  in  the  "  speaking  arc"  is  bar!  for  aeon3tic  elTect?, 
but  very  good  for  the  fluotuatiot'<s  of  luminous  intoneity  used 
for  transmission,  be  proceeds  to  dispense  with  tlie  arc  alto- 
gether, and  substitutes  for  11  a  chalk  or  zircon  block  mounted 
on  the  telephone  diaphragm  itself  and  heated  in  the  usual  way 
by  means  of  an  oxy  hydrogen  flame.  The  slight  vibratioBBol 
the  telephone  disc  suflioe  to  alter  the  position  of  the  luminoos 
body  in  the  flame,  and  thus  to  vary  its  luminosity  in  a 
mannet  aaitaUa  for  tba  tranwniMion  ot  ^e«eb.  At  tha 
nenviog  atatioo,  tba  high  riwiatanaa  of  oaiuiitani  cells  haa 
hitharto  pmanted  a  difieuUy.  Tba  aathor  gafca  rid  of  it  by 
snbatitttlug  for  tbe  aalaniou  oaH  »  "  raduiagioMphoiie,"  a 
kind  of  flarbcn  aabaBwiBoaBttd  ia  tha  ieoal  Una  of  a  patia- 
boUo  mtnmci  Tbe  dlfftfanoaa  la  tonparalaia  pwdoaad  by  tha 
impect  of  the  light  opoo  tba  aacfactt  an  anfficianft  tt  Mtaatoa 
telephone  neeiver.  The  aotbot  alao  aoggeata  a  bolomalar  as 

{B.  Raumt,  Fhv*.  ZtllKhr.,  March  2,  1901.] 


Efiri  of  Ini'itilii'  lUijit  upon  th«  /■.>'.— The  impression 
prod  i  -ed  by  Becquorcl,  Kont^'cn,  and  ultra  violet  rayB  upon 
Lhu  Lumau  eye  haa  a  certain  fnHcmaLiou  uu  acc  :iunt  of  its 
possible  utilisation  in  the  ca^'o  of  blindoeas.  Bays  which 
penetrate  opaque  bodies  may  rtacii  an  optical  nervo  cut  off 
from  the  oater  world  by  turbid  huurjurs  or  int<'f;ument^. 
F.  I{im:<t«dt  and  W.  A.  Nagel  have  made  a  long  series  oi 
Lxpt  riiui  tut  in  thia  matter,  but  practically  useful  results  are 
niueii  interfered  with  hy  tlio  rapid  "  fatigue  "  of  the  oye. 
After  ii  few  e\i:h;ini;eLH  lIih  suLjeei  unable  to  sny  which  of 
two  packeU,  ooe  tilled  with  saM<l  and  tht'  oLhbr  with  a  rudium 
preparation,  contains  the  active  element,  though  at  tirrit  the 
latter  produoee  a  general  lurainosiiy  in  tiie  eye.  it  appears 
certain  that  none  of  these  rays  produce  flnoreacenoe  in  the 
human  eye,  though  they  do  in  the  eyea  of  some  animala.  Alao, 
that  it  is  the  rods  and  not  the  cones  of  the  retina  that  aro 
chiefly  affected.  Geometrical  impreaaiooa  may  be  temporarily 
created  in  a  blind  aya  by  means  of  IlfiBlgaB  rays  transmitted 
through  lead  plates  in  vbiob  patterns  are  cut.  A  radium 
preparation  piodaaaa  a  laminoaa  aaoaation,  which  appears  to 
proond  from  tha  tida  on  wbidt  tho  jmipaEatioB  ia  bald.  Tliia 
la  a  hitherto  «aax|iilaiiiad  aflbaL 

IHattam  aad  Xaeac,  ian.  iffr  Mfiiit,  K<x  3, 1901.] 
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PETERBOROUGH  OORPORATION  ELECTRIGITY  WORKS. 


In  ISW  tile  aalgeet  of  «lMtiie  lighting  c&aie  before  the  Council,  and,  after  hearing  their  views,  sanotionod  a  kMa 

PlIeclMinKi^  Town  OoodoQ  upon  the  applioatian  of  two^  of  £15,000. 

diflbrent  oompoaiM  for  tho  oomait  ol  tho  CotmoU  to  tboir      Daring  all  (heae  atniggles  of  waya  and  moana  tlnm  ma  M 

dbteining  a  pmrirional  onhr.  ia  1880  tho  mm  tm  oom-i  Elaotrioitr  Oonunlttw,  Md  theia  i{prk«  havt  boai  liwuit 

MaiM  tltKbt  8SM  aotiod  of  tiuir  i>teiitioii  to  hoomS.  ind,  oontinaed,  and  ended  viihoat  eny  vmuI  oomiBlttoe.  sol 

Omm  me  eliO  »  fldid  eompaay  In  tlM  Btld.  To  eU  tbate  throogtaoat  all  tbcie  jnn  lie  MS.  CHifkn  mvked  ImkA 

applkatioos  the  Coiporatko  objected  on  the  ground  that  they^  and  eonaistently  to  heep  the  uodertakbig  111  Um  ioodB  ti 

would  tbemmlTea  applj  for  the  neoessary  powers  when  they'  the  Corporation. 

considered  it  adviHAlile  to  do  i^o.    lu  180 1  the  Corporation'      Tuc  delay  in  getting  pcrmisgion  to  raise  the  money  by  loan 

obtained  their  proviaional  order,  and  towArda  the  end  of  1896  was  not  an  unmixed  evil,  because  it  resulted  in  the  generating 

instructed  their  waterworks  engineer,  Mr.  John  C.  <iiU,  station  being  constructed  on  a  much  better  ?[{<•  than  was 

A.M.InstC.E.,  who  bad  done  all  the  preliminary  engineering  .  originally  contemplated,  the  llDarJ  of  Trinde  doubled  the 

work,  to  prepare  detailed  plans  and  estimates  in  conBultnlion  pormissiblo  volta<;o  at  ccnisunier^' terniiniUs,  and  satisfactory 

with  l>r.  J.  A.  l'leu:inij,  1-\R.S  ,  of  UniversitTt^oUege,  Lond'in.-'  "200-voll  Imup.i  had  luudu  thfir  appearanc"?  on  the  market. 


PrrKiitH iKuuaa :  Mai'  shchvino  Tiisitius  or  thk  I'oivkr  Station  asd  Main-. 


The  first  scheme  prepared  by  the  engineers  included  both  i 
private  and  street  lighting  at  an  ealimated  cost  of  X'20,000,  | 
and  for  this  umoant  the  sanction  of  the  Local  Governmeut 
BoArd  was  no^t,  and  the  resolution  to  apply  to  the  Board 
having  been  pnwd  in  CoonoUi  after  much  oppoaUioa,  by  a 
m^orily  of  one  foto  OOljri  an  inquiry  was  held  on  Uay  6, 
1886.  Btnummi  ofpoaibiMi  m*  branght  forth  «t  the  laqairy , 
die  iiHmediate  need  «  diqpliMUiBg  the  water  anpply  oarrying 
moet  weight,  and  the  lepoift  was  to  the  effect  that  as  the 
money  might  be  vented  fof  a  pressing  sanitary  need  they 
could  not  giTetlMUr  aenotku  to  borrowing  £20,000  for  electric 
lighting.  In  Korember,  1897,  the  Local  Govorument  Board 
was  again  approached  without  sucCokh  for  pir:ins>iioQ  Ui 
borrow  £15,000.  Another  Local  Governmeut  i^uurd  iaquiry 
W.13  licld  en  I'cliniary  and  ymietion  to  borrow  waa 

again  refuted,  lo  the  same  year,  however,  the  Local  Uovem- 
aunt  Boaid  oonaented  to  leecivea  dapatMioB  from  the  Toini 


The  advieec  to  the  Corporation,  Dr.  J.  A.  Fleming,  had  there- 
fore DO  haaltation  in  recommending  that  the  supply  pres^'ure- 
to  consumers  should  be  200  volts,  and  that  the  system  of 
.quppi)  should  be  a  three- wire  system,  continuons  current,  with 
a  pressure  of  400-460  voUe  on  the  oaten,  and  on  tfaeee  liaea 
a  new  scheme  fot  the  Ooipocatloo  elcelrie  lighting  waa  drawn 
up  by  Dr.  J.  A.  Flami^  a»l  Mr.  J.  C.  Gill.  •Rua  aUomd 
the  generating  statfam  to  be  placed  in  a  position  a  Uttie  Im 
j  oentealf  b«t  still  within  ea^  reaeh  and  eflooomkal  BRHge  of 

the  whide  borough  by  the  contmuouti  ourreBt. 
I  The  site  of  the  station  is  a  piece  of  land  aboot  3^  acres 
in  extent,  which  wa«  already  the  property  of  the  Corporation, 
ami  known  iisi  the  .Mbert  I'lace  ?sleiiili)w.  It  ;3  bounded  on 
j  the  south  by  the  ri\cr  Neuu,  aisd  en  Iho  west  by  the  main  line 
of  the  Greac  Northern  Ilnilway.  U  therefore  offers  an  on- 
limited  supply  of  water  fur  condensing  and  boiler  feeding,  bee 
ol  ooet,  ana  fiwilitiM  for  getting  ooal  to  the  station  mttioat 
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*  B,  Sjott  Bol  (or  Electric  Fnmp.   C,  Cculri(u(>l  Putu|i.       a  throw  UceUk-  PnailK   S.  ^ur  n*il  tor  SMam  Pump    P,  8t«im  Pump, 

riCTsniuiRoi'oa :  Pi-^H  01'  Gkmhatiko  St.vtiux. 
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cwtaM  boUi  itciDs  of  ooDsidenUe  in^octance  when  consider- 
tag  ua  CMUOmiM  of  luoniiig.  The  tmlj  drawback  to  tbo 
site  was  the  quantitj  of  concrete  required  in  fouodalions. 
Tbe^e  bad  to  be  taken  down  to  a  bed  of  (Travel  14ft.  below  the 
Buiface  of  ground  and  oonsideraUy  below  the  watfii  in  tb« 
river ;  this  was  diflSoiiIi  and  cqeilBiTe  woric,  stoam  pmnps 
luTiog  to  be  kept  MMlm^r|ob|,  The  whole  ataUon  m 
built  apoo  ooneMtaaidM  IM  Ihe  ioor  ImdnyMd  ta  ioab  « 
height  «a  to  be  nib  igiiBet  flpoda.  Tliic  tn»k  wim  dene  by 
Oomntion  woritneti  under  tbe  imnediete  aaperintendenee 
of  ine  eBgineer,  and  cost  upwards  of  £2,000.  Tbe  buildings 
imedesignefl  and  the  plans  and  specifioaiions  prepared  bj 
Mr.  J.  C.  Gill  and  his  chief  asgietaot,  Mr.  C.  B.  Itarlo^^  . 

The  erection  of  the  buildings  was  couimenced  on  Novem- 
ber 13,  ih'j;).  riaij  ■  anil  gpccificatioDS  for  the  poDcrating 
plant  vvcrs;  iira-wu  uy  by  IJr.  A.  Fleming  aad  Mr.  J.  <  '.  (iill. 
and  invitations  to  tender  were  publicly  advertised  in  March, 
l&'M.  A  large  number  of  tAaderg  were  returned  for  the 
aeotiool  of  the  plant,  lod  aflar  tfuaa  bad  been  ooaaidand  and 


At  the  present  time  the  boiler  tOOU  is  occupied  by  two 
Lancashire  boilers  with  QtBamj  tnbea,  SOIL  long  and  7ft.  in 
diameter,  each  ha\-ing  mi  evaponttlTe  power  of  O.OQOlb.  of 
water  per  hour  and  wtnldaf  at  a  pmroro  of  ICOlba.  to  the 
square  ineh  ;  the  fittings  ai»  of  Pewrance's  make,  asbesioa 
packed,  and  Foulton  seating  blooka  are  used.  Space  is  left  in 
the  exUrtiiw  boiler  rooni  tat  one  more  boiler  of  the  aame  m» 
«i&oDl  oilBBjfaft  of  bdlffin|,  and  bnOdliw,  when  eom- 
pMed,  woold  aoeommndate  an  anoh  lioilere.  The  floe  gaaee 
MM  off  to  a  long  horizontal  fine  whiob  at  tbe  and  of  the 
boiler  house  farthest  from  the  pump  room  divide  into  a  bye- 
pass  flue  and  also  an  accumulator  flue.  Space  is  left  in  tbo^ 
accumulator  fluo  for  a  Green's  economizer  of  452  tubes,  but  at 
present  only  90  tubes  have  been  erected,  tbi!  .tcrApera  being 
driven  by  hri;  of  Green's  special  high-speed  engines. 

The  iihafi  Uaninates  in  an  octagonal  chimney  stack  120ft. 
high,  6ft.  internal  diameter  at  tl  o  liottom.  I'.a  1  it  is  lined  with 
itrebrieks  to  a  height  of  4&ft.  The  footway  is  Stt.  Uiu.,  below 
wbieh  there  la  a  bed  of  eonateta  7fL  €in.  dsep^  The  top  of 
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a^indioated  npmi  by  the  engineers  the  Coiueil  finaUj  aaoepted 
tenders  as  bdow : — 

fiuiti3iiigii  (Wiiio,  Kendall  ami  Main';   £2.334  8  1 

lioil«T»  (Kilwin  l><iiitii  A  C'c..)     ,   l.eoO  0  0 

Kn(;in»-«  anrl  ilyn»iiii«  Idftifrsl  Kieclri..  Cl..  .    I,9.'i2  0  0 

.SvMithlxmrd ' ;<_"i.nniiton  A  (   (xM  0  0 

tacUif,  cvniicuKn,  Ac  (Aslituii,  Frini  .it  iJ>^.,    1,7C0  0  0 

Aecunvlatoi*  (Pritchatu  and  Q«U1}   fN9  0  0 

CaMMfCdiendvi^Caniianr)   3vM9  0  0 


"When  compltt**  buildiugi  will  cov..t  a  rectaii.^ulur  site  108ft. 
wide  and  96ic.  Icini;,  but  nt  prcsniil  diily  iiiilf  of  tlii-  iirca  i."- 
occupicd — vi.'.,  11  apace  lusii.  wiiie  and  Ittft.  long.  This  con- 
eistH  i)f  three  .=  iic'ik,  a  boiler-house,  and  an  eDgine  and  dynamo 
room,  and  an  accumulator  room  parallel  to  one  another.  The 
end  facing  the  railway  is  occupied  by  tbe  offices,  t«Bt  room, 
workshop,  pump  room,  and  etoree.  The  elevation  of  the 
boJldiag,  as  .^bown  by  the  lltoetcatiou,  has  a  very  pleasing 
appearance,  although  thcro  are  no  elaborate  architectural 
features.  It  is  made  of  yellow  brick,  the  engine  room  bding 
faced  with  red  brick  except  for  a  dado  of  white  alaced,  finished 
off  with  several  layers  of  dark  brown  brioki,  nw  floOT  U  laid 
with  hanl'WQod  bngka  grouted  in  with 


the  stack  is  provided  with  a  handsome  stone  coping,  giving 
the  shaft  a  very  pleasing  appearance. 

The  boUeie  a«id  their  itaam  tlwragh  fiin,  nipae  mio  a  steel 
ring  main,  Sm.  in  diaasetsr,  ban  wUali  tia^bnuMli  pipes  aw 
token  to  tbe  cngfaMS.  la  the  eogine  room  two  fiOkw.  steam 
dynamos  are  at  pmsent  fixed,  each  oombting  ot  a  Willaae 
Ibree-crank  compound  engine  coupled  to  a  General  Eteotlio 
Co.'s  multipolar  shunt-wound  dynamo,  running  at  470  revt. 
per  min.  There  also  a  booster  and  a  balancer  H>t,  made 
by  the  General  Klectrio  Co.,  coDsiisling  of  two  multipolar 
.ivnauiuH  ji^  balaneats,  ooopM  diBcetljr  to  two  U-pole  4f>*i>>iM 
used  ab  buosters. 

The  switchboard,  of  which  we  give  mi  iK u-tiT.ti  jii,  made 
by  Mosirs.  C'romplon  A  Co. :  it  is  a  haudsome  struciuro,  con- 
sitsting  of  three  panels  for  positive,  negative  and  middle  uiain.i, 
and  contains  the  regulating  switches  forboosters  and  balancers, 
the  inter-conpling  plug  switches  on  llie  positive  and  negative 
boards,  and  the  muiu  feeder  switches  and  dupbx  cutoals. 
Uebind  tbe  board  are  placed  the  regulating  rcaistuooesbeloog* 
ing  to  tLc  (jold  dynamos  of  the  lKx>ster9  and  balancers. 

Tarallcl  with  the  engine  room  i.-;  the  accumulator  room, 
containing  two  batteries  each  of  120  ceils,  of 


Messrs. 
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Pritchetta  nrd  Gold's  nmnufaotnrc.  They  hare  a  capacity  of 
82S  amperc-bouni  when  discharging  iit  th«  rate  of  S(!  aniperei>, 
and  240  ampere  hours  when  dischargiog  at  the  rate  of 
60  ampcrop.  From  the  switchboard  proceed  four  feeders ; 
these  are  OSCsq.  in.  section  copper,  and  are  laid  solid  in 
bitnmen  in  trooohos  laid  in  the  road.  With  each  feeder  ia 
laid  three  pilot  wires  to  the  ferder  points,  and  any  of  thefs 
pairs  of  pilot  vires  can  be  connected  to  two  Kelvin  oloctro- 
statie  en^'ine  room  voltmeterH  placed  in  the  engine  room, 
which  show  the  prissnre  at  the  feeder  points  on  the  two  sides 
of  the  three-wire  system. 


PlTinB0BOCi.il  :    VlSW  Of  ISuILKHii. 


The  pnmp  room  is  very  completely  equipped.  Owing  to 
the  proximity  of  the  river  Nene,  there  is  no  diiliculiy  in  get- 
ting any  amount  of  water  for  condensation  ;  accordingly,  two 
wells,  7ft.  in  diameter,  have  been  sunk  outside  the  pump- 
room,  and  these  are  supplied  by  two  r2in.  earthenware  pipes 
leading  to  the  river,  about  120  yds.  distant,  the  water  flowing 
in  by  gravitation.  In  the  pump-room  there  is  a  dry  well, 
lined  with  cast  iron,  at  the  bottom  of  which  is  placed  an 
eleotrically-driven  centrifugal  pump  ;  this  pump  takes  water 


I'KHHItOltOl'OH  :   UlNKKlL  \  lEIV  Ut  STAIIuX. 


from  the  wells,  and  sends  it  through  a  lOin.  delivery  pipe  laid 
along  the  btiilor-houi-M  wail,  from  which  there  are  branches  to 
ejector  condensers  fixed  to  the  engine!).  The  waste  water 
is  taken  to  a  drain  laid  in  llu-  exhau.H  pipe  trench,  leading  to 
a  sump  outfide  the  engine  room,  which  is  drained  to  the  river. 

The  motor  pump  was  supplied  by  Meesrs.  Ashton  and 
Froflt,  and  is  able  to  deliver  IL'.OOO  gallons  of  water  per  hour 
for  condensing  parpofei<,  the  total  lift  being  3.'ift.  The  motor 
is  of  the  enclosed  type,  it  works  on  the  outers,  and  provision  is 
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made  for  a  second  pomp  to  be  placed  in  the  well  when 
required.  The  condensers  are  of  the  Lcdward  {U)  typp,  and 
are  capable  of  condensing  easily  2,0<)01b.  of  steam  per  hour ; 
they  are  each  provided  with  an  automatic  check  valve,  an 
inlet  water  stop  valve,  a  steam  inlet  stop  valve,  and  water 
pressure  and  vacuum  gauges. 

The  main  exhaust  pipe  is  14in.  in  diameter,  it  laid  la 
a  trench,  and  is  connected  to  the  existing  engine  by  Gin. 
branches,  provision  being  made  for  .Sin.  branches  for  future 
200  H  r.  enginoa.  At  the  end  of  the  exhaust  is  a  14in. 
delivery  pipe,  carried  up  well  above  the  roof  of  the  engine 
bouse. 

The  boiler  feed  can  be  taken  direct  from  the  wells  or  from 
a  cast-iron  tank  8f(.  by  l.^ft.  6ia.  by  4rt.  erected  over  the 
pump  house.  At  present  there  are  two  pump.s,  one  a  Tangye 
duplex  Bteam  pump,  the  other  an  Ashton  and  Frost  three- 
throw  electric  pump,  each  being  capable  of  delivering  Ift.OOOlb. 
of  water  per  hour  against  a  boiler  pressnro  of  IGOlb.  The 
arrangement  of  feed  pipe.<i  ia  such  that  any  service  of  water, 
cold  or  hot,  can  be  delivered  to  the  boilers  (n)  direct  from 
well  by  pumps  or  injectors  ;  (/i)  direct  from  lank  by  pumps  or 
injectors  ;  (r)  through  economiser  from  well ;  {<!)  through 
economiser  from  lank. 

Distribnting  mains  of  0'12,  O'OG,  and  012  sq.  in.  section 
have  been  laid  throughout  certain  streets  of  the  town,  as 
shown  in  the  diagram.  These  mains  are  laid  in  0-way 
Callcnder  casing,  there  being  three  spare  channels  left  for 
additional  mains. 

Current  was  first  supplied  to  consumers  on  December  10, 
and  has  given  general  satisfaction.  There  is  every  probability 
of  the  undertaking  being  commercially  successful,  as  B,50O 
lights  of  K  cp.,  or  their  equivalent,  have  already  been 
connected,  and,  in  fact,  more  plant  will  be  required  for  next 
winter,  and  the  Local  Governnic-ut  Hoard  ia  already  being 
approached  for  the  requisite  funds. 

The  price  of  gas  in  Peterborough,  supplied  by  the  Peter- 
borough (iasCo.,  is  Bs.  4d.  per  1,00U  cubic  ft.,  and  the  price 
of  electric  current,  as  fixed  by  the  Corporation,  6d.  per  Hoard 
of  Trade  unit  for  lighting  and  8<I.  for  power. 

Mr.  John  C.  Gill,  Assoc. M. Inst. C.K.,  who  was  already  the 
city  waterworks  engineer,  has  aluo  been  appointed  the  city 
electrical  engineer,  with  Mr.  J.  M'Kcnna  as  engineer  in  charge 
of  works.  Our  thanks  are  due  to  Prof  Fleniiug  and  to 
Mr.  Gill  for  the  great  aiieistanco  they  have  rendered  to  us  in 
the  preparation  of  this  article  and  during  our  vi.sit  to  the  works. 


BIRKBNHE&D  ELECTRIC  LIGHTING  AND 
TRAMWAYS  WORKS. 


Considerable  extensions  are  taking  place  in  connection  with 
the  electricity  supply  at  liirkenhead.  A  small  lighting  station 
has  been  running  there  ^ince  li^OG.  It  was  originally  designed 
by  Mr,  J.  N.  Shoolbrcd  on  the  two  wire  system  at  JltO  volts, 
or,  to  be  more  accurate,  the  mains  were  laid  on  the  three  wiro 
system  and  connected  to  the  generators  on  the  simple  two- 
wire  Hystem.  The  present  engineer,  Mr.  W.  IVates,  took  over 
the  station  in  IH'JS,  and  shortly  afterwards  it  w<ui  converted 
throughout  to  a  2  X  23U  volts  throe- wire  (.yHtem. 

The  works  are  at  present  equipped  with  one  225k  w.  .Mavor 
and  Coulson  dynamo,  two  ISOkw.  Sicmcna  machiues  and  three 
.'iOkw.  Crompton  units.  The  three  larger  machines  generate 
at  4G0  volts,  and  the  Crompton  machines  at  280  volts  to 
balance  the  three  wire  system.  All  these  are  driven  by 
Willans  compound  engines — the  largest  by  a  three-crank 
engine  and  the  others  by  two-crank  engines.  Reguhtion  is 
effccteil  in  the  ordinary  manner  by  mean.^i  of  a  battery.  Steam 
is  supplied  by  Lancashire  boilers  which  are  fed  through  a 
Dabcock  and  Wilcox  water  softener,  the  fceil  wator,  taken 
from  the  town  mains,  being  extremely  hard.  The  boilers  are 
fired  by  Vicars  stokers,  which  are  driven  by  a  small  motor. 
()u  one  occasion  considerable  inconvenience  was  experienced 
by  the  arnnature  of  tliis  motor  burning  out,  it  being  extremely 
dillicult  to  fire  by  hand  the  boilers  fitted  with  Vicars  stokers. 
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Consequently,  a  spare  motor  has  been  put  dowu  \n  cn^^o  a 
similar  accident  should  occur  Rg^ic.  The  economiser  scrHpr  rH 
we  driTsn  by  a  separate  motor. 

Azound  this  station,  which  liea  nearly  in  the  centre  of  the 
raiply  area,  there  is  a  fairly  good  loa),  but  at  further  dis- 
tenoea  from  the  station  the  load  U  rather  patchy.  Two  miles 
off,  on  the  banadario)  of  the  boroogh,  a  battery  transformer 
oib-station  has  been  erected  to  aerve  the  outlying  (ownahips  of 
Bidetoo  and  Noctoram.  Tbii  eooUiiu  a  600  smp«n-bonr 
bftttorj  ol  SUO  E.P,8»  cells  waA  motor  diivcm  boostflra  The 
Mile  m  diHgid  in  Ibe  dajtiino  and  dinlwiiged  at  Bight,  the 
1on4  Miff  Mtbe^  a  rMideotial  cm,  m,  in  fart,  is  tha  gcaatar 
part  iiff  tfaa  lead  oa  tiM  Biikanlieaa  alattoa.  Tbe  rab  ttettoa  is 
in  ebarge  of  a  ainglc  attondaBl,  who  need  only  ba  theta  from 
1  p.in.  to  9  p.oi.  each  day. 

In  quite  a  dilTurout  direction  on  el«ctric  tramway  line  of 
21  miles  long  has  recently  beim  opened,  its  nijireat  point 
being  1^  miles  frill  1 1  iho  prt-stiit  statiou  Altlioii^h,  in  R-lf1i 
tion,  12  miles  o{  tramwayo  wiU,  it  ta  expected,  m  upeat<d 
during  the  year,  and  be  supplied  from  a  large  station  now  in 
conne  of  erection  adjacent  to  the  lighting  station,  it  was 
d«ci<le<i  ihM  n  small  station  should  be  erected  at  librm: 
the  centre  poiut  of  the  line  just  niouHonwl.  In  addition  to 
running  thi.i  2i-mile  line,  it  is  r.-t  pos^ililn  tlmt  iit  Aome 
future  date  thi«  Itttle  elation  inriy  be  cxttrulcd  to  -aii|>ly  a 
lighting  load  as  wM,  n  new  resi'lential  ili.i-lrict  ia  .springing 
np  in  this  neighttourliood.  This  ie,  however,  not  quite 
certain,  as  one  reason  of  there  bding  three  stations  to  supply 
a  comparatively  small  load,  saoh  as  that  at  Birkenhead,  ia 
that  the  lighting  and  tramways  committees  are  separate  and 
independent  entities,  although  Mr.  ISatos  is  the  electrical  engi- 
neer to  both  of  theuL  The  arrangements  are  a  strange  contrast 
to  the  present  wholesale  power  distribution  uovetneat. 

The  small  tramway  system  ia  aitoated  oo  a  very  favourable 
eito  on  the  Mersey,  oa  the  oonfiaea  of  the  ae«  vbams  which 
the  Mersej  Dook  and  Hazboar  Board  ara  aboot  to  oonstmot. 
Tha  aito  Is  laioa  manA  to  aUmr  of  flamtdaiabla  eUsnsions, 
and  ana  and  of  iha  bmUbg  ta  talnpMar;^  with  a  view  to  this. 
It  nsf  bo  maattaosd  ttal  Iho  Corporation  refaaa  dsstneior 
m^aSaa  tUM  otation,  baft  instead  of  supplying  the  heat  eoeirgy 
to  the  latter,  its  own  fomsMS  have  to  be  assisted  with  coke. 
The  station  inolnilea  two  150ltw.  four-pole  Scott  k  Mountain 
over-compoandcd  (lir>  ct-driven  units,  each  being  fitted  with 
a  switch  for  ac'justitig  ihc  amount  of  compounding  if  desired. 

The  fca'.uro  of  tbc  slation,  however,  is  ft  Hi^^htield  com- 
priunil  rtivtrnililH  b(H>Ht(  r.  This  machitif  currif-i  further  the 
lirinciplc  of  tho  roversiblo  Ijoosterj  in  ine  ;it  St.  Ik-ion?,  as  it 
<  :in  l)r  Ui^i'd  with  comiKiunil-wouuJ  innti'tui  of  shunt  dvuuinos, 
tbus  lictpini^  the  f>joJi  r  prt'ssure  lit  its  correct  value  automatic 
hIIv.  I  >iiri;ii.:  thi^  hour';  <if  lii^ht  lottil  the  iiiiichio<>  boosl.s  up  tho 
prosbiirc  of  tho  Rccuiiiiilfttorn  so  that  they  can  supply  the  line, 
and  KubKetjuuntly  it  acts  in  the  reverse  directioit,  atidiug  salu 
to  enable  the  batteries  to  be  charged  from  the  switchboard 
'bus  bars,  and  to  take  up  al  the  same  time  the  |>oak8  of 
tho  load.  The  machine,  which  we  believe  to  be  the  only 
one  of  its  kind,  baa  bteo  giving  abeolute  satisfaetion  ainoe  U 
has  been  nuwhtf.  The  batterer  is  made  np  of  240  oelle,  and 
the  battery  room  preasnts  an  nnnsnal  appearance,  as  the 
employment  of  the  Hi^ifleld  booitoir  reiulttr^  regulating  cells 
and  their  connections  unneoessary.  Ilie  oalis  are  of  the 
SI  B  type  Chloride  make,  with  ampati^  of  G80  anvo»-bour£ 
•I  a  7-limr  discharge  rate. 

Ibo  reoMiniog  etioipment  of  the  statun  eonaists  of  a 
ZaohoohM  flooling  tower,  a  Wheeler  Admftattf  tjfpe  eondenser, 
andtwoLaneasiUBsboUexsSITft.  bj  7ft.,fittadwiuiMcDougall 
eoking  stokers,  whioli  as  mXL  as  the  eeonomiaer  senpers  are 
electrically  driven.  She  owttefaliQard  is  praetieally  of  the 
B.T.H.  standard  pattern,  with  sooh  nodiOoations  as  are 
necessitated  by  the  apeoial  booster. 

On  the  line,  where <-igh tears  are  rannint;  nt  prix  iit,  th>'  rhinf 
feature  is  the  exclusive  omploymenc  of  i^i jgty  cius.  iiiu  rcdiou 
for  tlr.-i  IS  that  a  low  hridgo  iiKikcji  it  impossible  to  employ 
dtiuUIa  dick  cars,  and  it  was  ooDsidorci!  advisable  to  have  ^roat 
seating  capacity.  Tho  cars  have  het:u  built  liy  Mcssr;.  .1.  1'. 
Milnes  A-  Co,,  with  H.  T,  H.  erjuiptoouts.  Each  has  a  separate 
siii:ikiiig  coujpnriiiii  ut.  The  iiija  construction  looeotnand 
aide  f  ole,  no  span  wires  being  employed. 


THE  THEORY  AMD  UB£  OF  THE  ALTERNATE 

cmnin  wiTmnR. 

BY  ounus  V.  nnasau,  i.s& 

The  recent  Paper  by  Mr.  Mordey  at  tho  Institution  of 
Electrical  Kngineers,  and  the  discussion  thereon,  show  how 
much  difference  of  opinion  still  exifts  oti  the  subject  of 
alternate  current  power  rrieasiirement  purticuliwly  at  low 
power  factors.  Tjn-  provailios  opinion  at  present  seem  to  b: 
against  the  usb  of  \viittii>pter.-<,  as  (--nine  of  the  errors  to  whicli 
these  in-  truinotit'^  arc-  lirtblc  iirc  ;it  list  bccaniing  known,  anl 
110  one  sifiums  to  liiivi'  Hhown  fully  ho«  thtKf  orrorB  may  b* 
corrocteil  for  or  eliminatcil. 

The  wattmeter  Ik  uuibuilitciily  by  far  the  simiib-^f  and  n\mi 
convenient  instmuient  fi)r  piwor  measurement,  an  1  th<  writer 
is  decidedly  of  opinion  that  power  raeasuremouis  may  i)e  made 
l  y  it  far  more  accurately  than  by  any  other  methol.  In  order 
that  this  should  be  the  eaae,  however,  tiw  instrument  ahonld 
be  praperiy  designed,  and  it  shonU  be  noed  with  mbm  Idta  of 


PlO.  1. 


the  errors  to  which  it  is  linble.  As  thts  matter  Joeti  uot 
to  be  well  under-^lwd  by  electrical  engineers,  and  it  is  of  the 
greatest  possible  importauou  to  them,  it  may  be  well  if  it  is 
dealt  with  from  first  principles.  In  Ficr.  1  let  \'  represent  the 
I'.D.  wave  on  an  ftlt«rnate  c  irrenl  circuit,  and  ('  the 
corre.-ipondinf.;  current  wave  (in  this  case  a  lag^pnij  one).  Tlie 
power-factor  given  to  tho  circuit  at  uny  inalaiit  la  given  by  the 
product  of  the  I'.D.  and  cnrrc-nt  at  that  instant,  and  the  mean 
value  of  this  product  daring  the  period  repreeonta  the  actual 
power  given  to  the  circuit. 

In  the  wattmeter,  as  is  well  known,  wo  have  two  ooila 
usually  at  right  angles,  one  being  flxad  and  carrying  the 
main  current,  while  the  other  one  swings  and  is  connected  as 
a  shunt  to  the  circnit.  The  turning  moment  or  torque 
between  tjiasa  eoila  at  any  instant  ia  propoctional  to  the  f 
dnot  of  tbo  main  and  aboat  earrents;  ana  i/tkeAmt  emntM 


n 


is  i>r'-'j-r.  t;  !.,  )/,,  P,D.  at  titry  iwtant  the  mean  torque 
hetwi  en  the  coiLs  is  proportional  to  tho  true  .sverage  power 
Huppliod  til  the  circuit,  and  it  can  be  luea.surcd  by  a  torsion 
b.ea'.i  as  in  a  bienieiiH  tlyniiinomcter.  Since,  hnwover,  tho 
force  between  the  co;ls  Jupends  on  tin.  maguolic  ficl'ls  pro 
duced  by  them,  it  is  clear  ihat  ihe  shunt  coii  ir.u.-it  have  self 
induction,  and  this  self-induction  destroys  the  simj^lo  relation 
of  the  wattmeter  reading  to  the  power.  Fig.  1  also  <>ho«s 
approximately  the  effect  ot  ^  oatt-!lldiaetiou  of  the  shunt, 
where  the  dotted  curve  repreeonta  the  current  in  the  shunt 
ooiL  The  effect  of  the  self-induction  of  the  shunt  is  twofold  : 
(a)  It  reduces  the  amount  of  tlio  currant  passing  through  it, 
I  and  (h)  it  causes  the  shunt  current  to  log  bdiind  the  I'.O. 
which  produces  it.  It  ia,  therefore,  noaSMOiy  to  stn^y  the 
result  of  thoao  effects,  wbieh  ato  simplest  whan  the  naTsi  an 
of  the  simple  sine  form. 

From  the 

above  consideration?  it  i:;  ea:.y  to  dcdacc  :he  ordinary  corrcc- 
titm  faotoi  given  in  the  theory  of  the  wattmeter.   If  A  and  V 
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•M  dM  &1I.B.  Tallies  of  the  ourront  aad  P.D.  as  given  by  an 


Lat  B  bt  th>  iwirtilioe  of  ttwwattiiMtor  shunt  in  ohms, 
L  ita  sdl'lndfMtioa  in  faenty*.  and  »-2irn,  n  being  llie 
fin^ilMMir  of  tbe  circuit,  wo  then  have,  Fig.  2, 

Impedance  of  thunt  I  =  %  U-~+  L-p^. 

Tangent  of  angle  of  lag,  tau  a  ^  I^,  R. 

It  is  clear  (a)  that  the  wattmeter  reading  ia  reduced  in  the 
ntio  of  B  to  I,  Mid  (i)  thtlt  the  angle  of  kig  between  tbe  two 
ooibirjll  be  ledoced  to  ^-o,  beiiM  the  mttBMte  iMdlng 

wUoh  ifaooU  U  ftWooe^irfll  fai  ndi^  bo  -'^iW^  eo> 

(<^-a),  or  ^Wcoflaooa(<fi-a)  aiaoooota— ^.   I:  is  here  tbe 

eonstant  of  the  Trattmoter.   Hence  ooneotion  factor 

_     True  watta  iWcoe^   eoa 

iioS<f^)' 

ito 


ExpkBittigii«B(^-^  the 


Correction  f&cior  ^ 


l+tan-« 
'l+tan^taii«' 


1  + 


which,  when  rnultiplied  by  the  watts  given  by  tho  wattmeter, 
gives  (be  iruo  watte.  Tiiia  ia  the  usual  correction  formula 
given  in  the  books,  and  it  ia  pointed  oat  that  if  a  <«0  or  a  = 
the  correction  factor  ia  unity,  i.e.,  the  wattmeter  reads  cor- 
rectly. Thia  formula  is  rarely  used  in  practice,  but  where 
the  load  ia  not  very  inductive  and  the  wattmeter  has  oon- 
'litatblOMilf-fndiiotion,  the  correction  may  be  applied.  For 
Ihie  pncpow  eoa  ■/•  may  be  efpHnimately  determined  bjr 
cU^Sbg  tbe  power  determiooi  with  tbe  wattmeter  hf  ttie 
npannt  power  ae  given  hj  en  ammeter  and  voltoifltov,  iod 
tbe  oomapondiiig  wae  for  tan  ^  detenmned  bom  taUai  end 
iBMrted  la  tbo  nmiak.  Ot  ooono  B»  L  wad  p  ant  be 
known,  wbadh  ii»  nntetmialdy,  renlj  the  eaao  in  niellM. 
The  ewreotioa  iaolar,  however,  breaks  down  uttoHy  inm  the 
lag  or  had  of  the  oozrent  approoohoa  OOdog.  Under  fheee 
cumstanoea  tan  <^  ia  very  large,  and  varies  ao  much  with  <(>  asi  to 
bo  quite  indeterminate.  Since  L^/R  can  never  bo  absolutely 
.  ern,  and  tan  <i  is  infinitt'  when  '/)  is!  OOdejf.,  tht*  correction 
factor  is  uscleas  :  and  as  thia  ia  the  caae  in  which  it  ia  moat 
needed  tliero  is  little  wondae  that  it 
text- books. 

The  writer  Las,  however,  worked  out  the  correction  formula 
!n  a  new  form,  eapecially  applicable  to  circuits  of  low  power, 
factor,  which  is  moro  easily  applied  than  tha  form  r,  iit  i  i- 

girfeotly  determloate.  We  have  seen  that  the  wattmeter  read- 
g  w'a  Weoeafloa      a),  end 


Hence 


-  W  eoa  </>  ooa' a  4-  W  ain  •/>  ain  aOMa> 
=  ifcoe-  rt  +  \V  sin   sin  cos  a, 


(ram  whioh  tine  power  T-  -Wiia^tana, 

'  coe  H 

If  1'  is  the  true  power  factor  of  the  circuit  =  »/W  Mid  P*  la 
that  given  by  tbe  wattmeter  =  u'"\V  wo  have 

This  oorrection  is  never  indeterminate,  as  sin  <^  only  varies 
between  -  1  and  -4- 1.  Tho  correction  appears  somewhat  com- 
plicated, but  is  very  limple  in  practice,  as  if  LfJ&  is  small,  we 


have 


M'  =  «■'  -        sin  '/>. 

a 


The  simpliflcation  is  moeh  graatar  when  the  load  is  TtKjf 
"indaatife.''    For  n oinMilt  boviag  gioot  leltinaoiction  ^ lo 


nearly  90deg.  and  ain  </>^-<-l,  while  for  a  eapadtj  ^  it 
nearly —OOdsg.  and  sin      -1.   We  therefoie  get 

^-"■±^W. 

or  P  =  P'  +  L;,  15  ihn  +  sign  beinp  ii!?ed  for  leading,  and  tlifi  — 
sign  for  lapginf?  curronta. 

An  interesting  deduction  from  this  result  ia  that  with  a 
capacity  current  having  a  power-factor  equal  to  Lp/R  the 
wattmeter  should  give  no  reading,  and  that  if  the  power-factor 
is  lesa  than  this  anumnt  tbe  wattmeter  reading  will  be 
negative.  It  bos  just  been  pointed  out  by  Prof.  Ayrton,  in 
an  article  in  the  El<riru>il  n*vitv>,  that  a  Thomson  meter 
should  rotote  backwards  with  a  leading  current  having  n 
•mailer  powoc^faeior  than  Lp-R,  an  effect  only  too  well  known 
in  piactiee  to  oentinl  etition  engiDeen.  We  see  howom, 
genetally,  from  fbe  abofa  ln?MtigetiaB.  how  to  obtun  silhir 
aoonnitMT  or  napnNdmnteir  fbe  wittoMtor  ooRoelioB,  «ad 
thu  to  obtoin  m  frao  powmr  on  •  obout  or  low  poww-faator 
even  with  a  lUrlj  ittdootlin  wnttoMtor.  ffin  ^  atj  bo  Mm 
within  1  per  oeni  ot        iv  ell  poww^Mlan  low  thni 


wonld  bo  ineioiied  br  1  per 


1  per  oeni  ot 
tn4^  while  ttn  qntniitj  -  -jp- 

oent.  when  Ly  H  10.  If  we  take  a;-i  r>2S  (100-  circuit) 
L 'R  -  1  C,2eo  =  0  (X)01t>  and  no  wattmeter  for  ordinary  circuits 
would  have  anything  like  thia  time  constant. 

E/eet  of  Capaei^  in  tie  Shunts — Special  consideration  must 
he  given  to  this  matter,  •*  it  ie  ptannble  fhot  serioos  errors 
are  Ireqaentfar  made  io  power  nMWuemonta  bj  negleet  ot 
capacitieo  in  theneiatanoe  oolls  in  the  abaatetraitttt  In  order 
to  eUmbutto  dio  oflMll  of  self-mduotion  the  OoOi  on  wouei 
ntm-indnetively.  bat  dils  brinKs  together  foetlaM  of  wire  oi 
very  different  potentials.  With  a  varying  P.D.  there  i^ 
therefore,  a  capacity  current  flowing  between  the  wires  as  wall 
aa  a  oondudion  current  through  them.  The  effect  is  that  of  a 
condenser  thunttng  tbe  reaiatance  ooil,  and  ita  inflnenoe  on 


^WWT  


Fie.  & 

tho  reading  can  be  calcnlatad.  In  Fig.  3  let  L  bo  the  self- 
induction  of  the  wattmeter  ooQ,  r  its  reaistanoe,  r'  the  non- 
inductive  reaiatuioe  in  eedo^ond  K  ito  flepaaU^,  it  eon  bo 

shown  tiiat  

Impedenoo  of  aiiooit  I  -  ^ (»Z.^Kry  v  ,  (C+l 


and 


tani 


R-HK-y-'rp- 

In  obtaining  thia  formula  it  Is  supposed  that  the  capacity  of 
tho  \stittm»ter  coil  and  the  seif-inductiou  uf  the  non  iuJnouve 
leaistanoe  are  both  negligible.  Thia  assumption  ia  solBoiaintly 
olooely  accurate  for  all  pnotioBl  pocpooae.  It  will  bo  notifloa 
that  if  li  and  K  are  loiigo  tho  leg  d^anda  on  faigbetpovoa  of 
tto  Ibaquency.  If,  however,  theae  qnentiliao  ore  anall  ao 
K|>  ia  Mgl^ble  in  oompariaon  with  r' 


and 


tana~ 


L-Er'* 

R  " 


I'nrtbWi^if^e  re^tonge  r  ia  small  in  oompaciaoQ  with  11, 


but  L:R  k  iho  time  constant  due  to  the  sdf-indnetion^T, Ond 
KK  that  due  to  the  capacity  . 

Hence  tan  a  =  (T—T)p,  which  ia  alao  thn  corrrcciou  to  bo 
made  in  the  power-factor  whoi  oaiog  the  wattmeter. 

Hence  we  have  geoentUj 

p.p.  (kz^aipmn  ^-  F  -  (T  -T7j>  ain^  far  nno  wotm. 
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and  wliun  botfj  T/i  ami  T'y<  an  ntj 
P,  and  at  low  power-factorx 


IB 


P-F± 


(L-Kr  ) 


;*-P'±(T-T'J|i>. 


It  «U1  fiirtbv  U  nitma  fhat  it  L-S«»  Ot  oomslikM 
{wtw  'VMiidMB  ^iW jrtW«f .  TUi  will  not,  howsm, 

be  troa  if  L  «r  S  ai«  urg^  mi  tlm  tht  higlMc  powen  of  the 
frMoanoj  haye  infliNliah 

As  an  esampla  of  tho  Hiiaao  omir  wliioh  may  be  caused  by 
capacity,  let  as  take  a  Boa^indaotive  resistance  of  100,000 
ohms.  It  can  bo  calcalated  that  the  effective  capacity  of  such 
a  coil  woiil'i  hi:  abiint  ,„'„,,lhof  a  inicritfurul  or  U)  fiiraJ^!. 
Ilenoe  tlie  coircctijii  to  be  apphud  to  tliu  power-fmiior 
100-  11)  ■  :0  (;->  0  0itJ8  or  between  two  and  three 
times  the  totfil  piiwrr  wliea  testing  dielectrien.  The  ^Seel  of 
ca^dcitv  i^,  of  c'K.ir^u,  to  increase  ihf  ri.'ttiliric;  on  leilin* 
curctiuts,  and  lo  decrease  it  on  lai^ging  oaaa.  The  romoily  i-i 
simple.  If  the  reaistaiico  i-  split  into  two  sepinue  a 'c'.ions 
the  capacity  can  ea^^ily  he  num  to  be  only  one-fourth,  wiiile  if 
10  separatu  ri  si  ianoca  wore  used  the  capacity  would  only  be 
,^„thofthe  :i'  i>vi>.  Mr.  Rivinburne  hai  recently  suggested 
windin^f  the  non  in  iiictivo  coil*  in  layers,  instead  of  double, 
which  would  ccrtuinly  be  an  improvement  on  the  ordinary 
plan,  but  the  splitting  up  of  the  resistance  into  separate 
bobbina  ledaoea  the  oapaoity  maoh  more,  ftiid  give  gnatar 
taanlatioD  and  beat  radiatioo  when  aoad  on  high  voItagM. 

/ilffHrNW  qf  ll'eiiv  Foma, — This  •  matter  wUeh  is  mlBr 
iButdy  tooofton  loit  sight  of  wlun  dcsignuig  iMtranMnta  or 
maUiii;  taita.  Foe  iKitanee,  it  might  w  assumed  that  since 
the  oorreotion  kboTOObtalaeSooaUba  oatfy  made,  there  is  no 
m  c<  3sify  for  wattmeter  shunts  to  be  ruj  non-inductive.  On 
manj  circuits  in  practice  tho  P.D.  wave  is  very  closely 
sinusoidal,  and  the  correction  applies  with  very  considorable 
accuracy  :  but  in  the  case  of  inductor  altcnii\ior.j,  ,vc  ,  Uie 
r.  1)  Mi  iv  ii.  [j;iit  very  vi  li  ly  from  the  s-inu  f  irm,  as,  for 
exaiiiiili,',  111  tilij  ca-a  of  tht  '.dii^a  forms  shnwn  by  Mr.  Minnball 
fkt  thi;  liisriiii^idu  on  Mr.  Moriej'-;  I'lipcr.  II  cminot  V'e  too 
.«tnirt<.:ly  ]ioin!.oii  out  that  thc^o  ilrpurturo.i  freiu  tb-  sine  lnw 
may  ta  ir^i'  the  most  seri-iu^i  cn-or.-i  in  M  mt;iiniir;ii(;  instru- 
ments having  s«»!f-infl'iction.  lu  tliu  writur'.s  own  oxperietice 
a  good  form  of  cilectronn^'iieliL'  reiiordin:;  voltmoler  Liltennl  iu 
reading  3  per  con',,  on  bt;iiig  switchod  over  from  a  Ferranti 
alternator  to  k  I'lir^cma'  turbo  machine,  the  voltage  and 
frequency  of  both  machines  bein^  identical,  and  neither  wave- 
form differing  very  greatly  from  tbe  sine  curve.  It  must  not 
forgotten  that  althoogh  tbe  higher  liarmonics  are,  as  a  rol^ 
«xnill,  their  iadoetifO  offaot  inoiUMf  vilb  their  frequency. 

Writing  our  equation  in  the  form  tr-it'i^i^ ~^-^pVlt  the 


correction  is  obviously 


(L  -  Kr  -> 
K 


W. 


become 


If  the  freqooDey  ia  increased  »  timea,  the  oorrtotion  will 

(I,  -  Kr'  "),!/,, 
li 

If  the  amplitude  of  the  P.D.  wave  of  eaoh  harmonie  ie  the 
«raM.  the  apparent  power  \V  is  iovenelj  proportioaat  to 

the  frequency.  For  since  A  -  V//;>  approximately  on  a  very 
inductive  circuit,  AV  \  V  V 
of  the  main  circuit,  ^\t:  ilr 
correction  for  uich  liiiruionio 
the  same.  Of  courflf,  tL  amp 
are  much  smaller  gt'atriilly 
wavp,  but  it  may  easily  ba  p  j 
doubled.  If  C,  ia  the  ix>rrection  for  the  fundamental  wave  of 
aaqplitada    too  total  ooizectloa  will  bo  approriimtte^y 

V.\* .  ) 
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where  I  is  tbe  Kelf-induolion 

Mill'  th:i',  the  aiaoaut  the 
li..i\ iMu:  the  Same  atnpiitiiJe  is 
iitmles  of  lhn  hii,'lier  hir;nonic3 
tiian  tlsat  of  llio  fu:i  lameutal 

-  lilile  fi)r  tbs!  L-om-ction  bo 


Tliis  cnrrei  tion  must  be  applied  to  the  total  power,  not  the 
po wo r- factor.  Of  course,  this  ftBssumoii  thut  th««  inductance  of 
the  main  circuit  is  coiihi  iut.  w}iii  i.  is  not  the  e;  -u  where  iron 
cores  are  u»od.  If,  bowfvtir,  we  att'4iig(}  our  wattmeter  so 
that  the  CDrrection  for  sine  waves  is  less  than  one-half  of  •-In 
amotmt  of  enror  allowable,  it  will  be  anffioieot^  aecnrate  on 
aoy  wave  foim  in  pcaetioe. 


JttflMnet  of  Xttdif  CitrrrHts.—k  few  wonli  rnust  be  devoted  to 
this  matter  ai  aerions  errors  have  frtiuntly  been  mtde  in 
measurements  with  wattmeters  having  metal  sip.iorL'f  or 
oases.  Tbe  currents  flowing  in  the  main  &a  i  th  mt  cjils 
induce  odJy  curronls  in  the*?  niotal  jiir:a  which  affect  tbe 
tor'^ue  nn  thn  swinf;:ni;  co:l.  Of  eiinr.iH,  the  rennijdy  is  to  get 
rid  of  metal  in  the  couitniclion  of  tlie  wattmote-r  much  as 
pr>53ih]e,  liiit  a.-i  coiiniif reial  in'ttrum 'titn  |;eiierally  hive  a  COO- 
niJerably  aiuouut  of  metal  about  them  it  13  at  any  wte  well  to 
know  thn  ■iiri'ction  of  the  errur  th^t  tbfy  cau.se.  Ths  fiddy 
currents  in  iuct-d  by  the  main  coil  need  the  preat-er  altentiun 
nn  th:i.-if'  indiicieii  by  the  swin^iog  coil  arc  much  liiniller  h;)th 
iu  lua^'nitu  io  ;md  effect.  The  E.M.F.B  in  lneod  in  tbe  metal 
parts  obviously  lag  tH>deg.  behind  the  ra^  current.  The 
eddy  currents  themfelvee,  if  in  brasiB,  will  probably  not  lag 
much  behind  the  induced  E.M.F.,  bat  in  copper  ibey  mar. 
Assuming  them  first  to  be  in  phase  with  the  E.M-F.  tlw^  will 
be  in  quidrature  with  tbe  main  oarrent  If  the  main  circuit 
is  non-inductive  the  eddj  onrreots  will  also  be  in  quadrature 
with  the  shont  ourrent,  and  conse^iuently  will  not  affoot  it. 
HemM^  eddy  eoiteotf  in  brass  parts  of  a  Siemens'  dynamo- 
meter aio  not  my  sariooa.  With  a  lagging  load  tlte  oonait 
lags  behind  Um  aad  the  oddy  eutreota  lag  agalB  bahmd 
the  main  OBrtant.  Oonsoi  ueutly,  on  very  indnotin  airratts  the 
edd;r  oacTMitB  «M  nearly  opposite  in  p'liaM  to  the  Anal,  and 
diminish  the  reading.  It  ie  for  thiare&son  that  (he  Swinburne 
wattmeter  gave  tower  readings,  and  hence  higher  efliciency 
on  open  than  on  closed  circuit  transformers.  \Yitb  capacity 
loads  by  the  same  reasoning  the  eddy  currents  increase 
the  reading. 

In  the  copper  eoil.^  ur  other  c  ipper  partd  of  the  instrument 
the  eddy irreniH  lat;  considerably  behind  the  induced  i',.M.F. 
They  couieiiLieutly  have  uiont  ctTict  ti*i  hii;h  powur-factors 
and  then  tend  to  reiluco  the  readme:.  Tbi.-;  elTeot  is  compara- 
tively unimportant,  iinkni  the  cojipi'r  emid  ictors  aro  large, 
as  ft  coiisiihjrah!«  ainuiuit  of  power  is  then  bi-in^  ineasureJ. 
Eddy  currents  in  tho  copper  pUte^  of  lnr;-;e  SieraiCd  dynamo- 
meters O  iuse  considerable  error. 

Tho  effect  of  eddy  currents  induced  by  tha  shunt  coil  wiil 
similarly  be  nil  if  they  are  in  phase  with  tbe  induced  K.M.F. 
If  Um  eddy  onirents  lag  they  should  have  effect,  bat  if  tbe 
metal  it  qrnaietrieaUy  pwee^l  the  reading  will  not  be  altend. 
In  ai^  oasa  tho  indootion  sboold  be  wy  smalL 

f'u  of  Tnm^ormen  in  IPaMMUtM.— .Egt  mm  on  high* 
vottago  ciiomlSt  it  has  reomfly  been  the  praotlea  to  eonttuat 
wattmeters  having  transformsfs  in  tlm  snnnt  oiisiiit,  the  new 
form  devised  by  Mr.  Mordey  betog  an  etample.  Those 
instnunenlfl  are  very  eonveoient  and  portable,  and  fairly 
accurate  on  circuits  of  high  p;)wer-(actor,  b  it  for  low  power- 
factors  they  are  worse  than  useless.  If  "he  current  in  the 
secoii  l'iry  cail  of  the  trati^feiruii  -  nertf  exictly  1 --tldeg.  behind 
the  priusa.ry  \'.]K  i!ie  inHtniment  might  read  fairly  correctly, 
but  an  error  of  Ider;.  in  thi  ■  atii;!e  at  a  lag  of  nearly  90deg. 
corrospnnds  to  an  error  of  0-01  TTi  in  the  powfr-factor  /nearly 
the  whole  amount  in  dielectrics).  As  the  aiifj:le  may  d.lVer 
Shvi  <ir  Idi';.,'.  from  f^iHc".  tiio  readint;-;  liave  no  nuaumg 
what>  vi  r.  \\'lier<'  hitili  '  ■  '.l  i-s  .ire  used  ibr  only  com  ^e  is  to 
employ  a  h]<;h  uon  iuducliw  aud  noii  CApa«;ity  reai^tancc  iu 
series  with  the  shunt  coil. 

'  ons'iurti',)!  u/.Ururatt  W'ltttuwtfr*. — Having  now  considered 
the  errors  to  which  wattmeter  iii(«a3UCemso(8  are  liable,  aad 
how  they  may  be  oorreotsd  fori  it  is  oa^  to  nsa  how  an  instra- 
ment  shoold  bo  dedgsad  in  wUoh  thoN  emn  are  entirely 
liminated.  Some  of  the  oonditiona  an  wall  kmnrn^  hot  thaj 
are  so  nniveraally  disregarded  in  eommendal  iaBtcamsnta  that 
a  concise  annmeratioa  is  adrisable. 

(<i)  Ttas  sdf.indnction  and  capacity  of  tho  shont  einsidt 
should  be  small  in  comparison  with  its  resistance.  In  order 
to  meaenrc  a  powor-factor  correctly  to  an  accuracy  of  0-001  on 
a  KHJ',  ok  circuit  we  h.avi'  .'^eeu  that  U  in  oh:ui  must  be  at 
Icu.^;  <^Z^,ii^\)  times  L  m  hourys.  The  capai;ity  error— Kli^  ; 
hence  for  this  to  be  only  IHK>1,  K  uoet  not  be  greater 
0001 


than 


To  fulfil  the  first  of  these  oooditions  the  control  oj'  tki 
wMntHtr  mwit  fie  ttmaU.   DeAaefottal  sivotad  wattnaten. 
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thorofori',  a.i  tho3c  of  the  W'eslon  tvpo,  caunot  be  accurate 
at  low  powcr-faotori),  Viiu'b  the  pivot  friction  rt-p.iires  consider- 
iiblu  CQiikroI,  and  heuoe  great  ieU-indaouou.  To  avoid 
cnpitcity  orrors  as  shown  above,  the  non-indoctive  resist- 
anca  ahould  be  split  into  a  namb«r  of  separate  bobbins.  As 
it  has  been  sboirn  above  that  the  effect  of  capacity  is  oppo- 
site to  that  of  self  induotioD,  both  of  these  quantities  might 
1m  _  oompoiatively  large  if  britaae«l  against  one  another. 
Thit  has  often  been  don«  or  propooed,  bat  the  writer  la 
abrang^  of  opinion  that  ai  i(  ft  wiuy  done  each  error  should 
bo  separately  eliminated  for  ueantfl  wwk.  Tbo  Mmmhi^ 
of  the  errors  looka  mueb  camr  oo  p»pw  tiun  to  pnwtiM. 
Where,  homf  ei^  a  laid/  aMnnto  lattratBiiit  b  vaaulzad  tec 
gHienkl  tiM,  a  eiiitable  flandamtr  may  ha  naed  to  dmnt  fh« 
Bon-inductirc  rsaistnnsR  i5ach  that  K>-'-  =  L. 

(t)  MutsiaJ  uiducutm  between  the  eerie»  and  ahont  ooils 
should  b«  avoided,  This  u  alwiijs  tho  case  wbere  the  coila 
are  at  right  angles,  in  moHt  wattmeters,  hut  in  the  Kelvin 
watt  balance  the  coils  arc  parallel  and  couaidt'rablo  mutual 
indaction  exists  boiwtuu  ihe  ciriiuitH.  TU«  etf^t  of  mataal 
induction  ini^ht  be  considered,  but  it  acorns  preferable  to  get 
rid  of  this  further  aooroe  of  error  by  the  aimple  plaoiDg  of  the 
coUh  at  ri<-ht  angle*,  uoA  nadUog.  oot  bj  daflwtiau,  bat  Iqp 
a  torsion  head. 

(c)  SMj  cuironts  sbodifl  ha  aioided  bv  g«tlla|  M  o(  all 
metal  Mae  the  ooila,  avan  aonwe^  and  hnai  aaaea  aboaU 
aatar  baaaed. 

Dmrifition  "f  tin-  '\'aitii<'-tfi-  I 'it  tlf  .V.irf/jfcijiifo'i  In-tilu'e. 
— Fig.  4  ghows  the  c-oiistruction  of  tho  WRCtinolor  desiffnod  by 
the  writer  for  the  luborutories  of  the  Northampton  luatiiuta, 
ftud  madt»  by  liis  iissistant,  Jlr.  0.  Marinior.  It  has  proved 
80  satisfaotory  tbnt  similar  instruments  are  being  made.  I'lie 
main  coils  M  are  two  in  number,  eiich  wound  with  10  turns 
of  eight  No.  16  D.S.C.  copper  wirt\i,  the  eight  wires  being 
very  carefully  stranded  together  so  that  each  circuis  has  the 
Hiime  magnetic  offect  on  the  shont  ooiL  The  Hi;  ends  thus 
obtained  are  brought  dowti  to  two  rows  eacii  of  IG 
mercury  cupa  with  two  troughs  running  by  them.  This 
arrangement  has  two  gie&t  advantages.  in  tiie  lirst 
place,  the  coila  may  instantly  b«  connected  in  any  series 
or  parallel  grouping  wt  aa  to  make  the  instrument  capable  of 
aeoaiately  reading  wltia  eamnbi  varying  from  ,'ath  of  an 
ampna  to  lOO  amperes ;  and,  ceoondly,  the  stranding  effiec- 
taallj  avoids  eddv  currents  in  the  substance  of  the  main  ooils. 
Great  care  has  be«u  exercised  in  making  all  the  ttimitt 
identical  both  as  regards  self-induction  and  refdatiaao,  to 
avoid  raaotioiu  bedpaan  the  eoila  whan  in  paralleL 

Thft  dnntt  eoil  8  ii  «wapoied  of  800  tatai  of  3'4  mil. 
D.BXL  aoMMB  -Mfaa,  and  Ita  fflitaalBaa  ai«  !Hb.  hr  Siii.  Ito 
raaiftraeavilh  MnMBriflns  ia  IS6  aliiiiat  aodfta  seff'indaelion 
7  aalllllieaqfa.  ^Baooila  aoapondcd  with  a  2-4  mO.  round 
wire  (not  amp),  Ibatov  aoapeasion  being  12in.  and  the  bottom 
Gin.  long.  The  suspension  is  alwava  under  strain  between  spring 
contact^,  and  the  round  wire  is  found  to  give  much  h^Xiftr  pr»- 
pflrtionality  at.d  permmence  of  ;'ero  than  ilatstrij).  T'li  i  i  ;.rij. 
bably  owing  to  the  fact  that  it  is  extremely  dillicuU  to  moaut 
Strip  so  perfectly  axial  that  there  is  no  liability  to  buckle  with 
great  torsion.  With  the  aui-pcnsiou  u:,cid  the  toraioa  ii«ad 
may  be  rotated  HUOdeg.  in  eillier  direction  anil  tha  7.eT0  does 
not  alter  a  fraction  of  a  decree,  even  when  tho  suipension  has 
been  newly  put  in.  The  baHt:  and  supports  of  tlie  instrument 
arc  all  of  varnished  teak,  and  wooden  or  iibre  olampg  are  used 
to  the  coil.^!.  No  metal  work  of  any  dtiscription  Ia  uear  the 
field  of  the  coils.  In  order  to  faoiUtate  readings  as  far  as 
possible  the  torsion  bead  is  made  very  large  (500mm.  exactly 
in  oircomferenoe)  and  the  (millimetre)  divisions  ara  marked 
on  the  rotating  head  so  that  the  readings  are  idwaya  oppoaite 
the  eye.  To  ascertain  the  zero  position  a  refleotiag  minoc 
night  have  been  used,  but  it  was  found  quite  safficieoUj 
accurate  to  use  a  light  aluminium  pointer  moving  ofae  a 
scale  on  a  parallax  mirror.  A  cardboard  OOfat,  BOt  afaowa, 
banag  a  alit  in  it  for  reading,  is  used  to  protect  tiu  iaatm- 
neat  uQB  air  ourrenta  when  reading.  The  aenaitifaoaaa  at 
tito  iiatcaiBaiit  is  BOoh  that  when  oaM  Minialfy  irith  100,000 
ohna  in  aaiiea  with  tba  dmnl  aaa  it  gina  a  laadtag  o(  about 
Inm.  OD  tha  toiiloD  haad  foe  ana  walk  TUa  b  i«aB  tha 


main  coilti  are  arcacgcd  iu  eorios.  Tho  external  resistance 
whii^h  hu.H  been  used  up  to  the  preaaiit  baa  baao  eaBupeaad  of 
10  coils  ot  about  10,000  ohms  each. 

The  capacity  of  this  arrangement  would  be  roughly  abont 
l  -GxlO-K  farada.  Hence  Kr  would  bo  I -6  x  10-"  and  Kr/» 
at  100^  «>10~',  and  the  greatest  pos.sible  error  in  the  power 
factor  on  sine  waves  due  to  capacity  would  be  0-001.  The 
self-induction  as  above  mentioned  was  7  miUihenrys  hence 
hplK  -  7  X  628/10^  -.  say,  4-5  x  10-^which  would  be  the  maxi- 
mum error  in  the  power  factor  due  to  self-induction.  As  the 
capaoitjr  ifliiet  ia  not  WMdigihia  anotlw  zaaiataaoa  la  betng 
eonatnelad  with  100  omh  o(  1,000  obma  aaab«  irtneh  viU 
ndttca  tha  eapaaltgreHlNt  to  ona-hitnidredtli  part  of  ita  pteiant 
valaa.  Tbeae  eoila  ai«  balBg  mmd  in  notohaa  ov  abnaito 
sheet,  an  anaogament  which  has  haan  formerly  oaed  forfaii^ 
reaataDoaa.  This  resistance  will  serve  tot  meaaarenunta  00 
2,000  volt  circuits,  sinae  the  power  will  be  40  watts,  which, 
when  distributed  over  100  bobbins,  will  not  cause  over-heating. 


yta,  a, 


.\8  onhnary  reaistance  boxen  are  not  eafo  on  high  voltage 
circuits,  the  wriier  hait  focmtiriy  employed  a  liquid  rc-?i3tance 
soggested  by  his  assistant,  Mr.  A.  C.  Jolley.  It  cotiijists  of  a 
fi  per  cent,  solution  ot  cadmium  iodide  in  amyl  alcohol  w  ith 
aadmiam  electrodes.  A  tube  about  6in.  long  and  ^iu.  diameter 
givaa  a  resistance  of  about  a  megohm,  and  the  arrangement 
ta  very  cheap  and  convenient.  If  any  appreciable  currant, 
however,  is  taken,  it  drops  in  reaiatailoe  with  the  heaUng 
ptodaoed,  so  that  it  ia  well  to  check  ito  laatatanna  frequently. 

In  eondusion,  tha  writer  woald  nrge  upon  engineers  tbe 
naaaaaity  for  gnat  aasoiaqr  in  alternate  -  current  power 
meaanieaaanto  at  low  power  factors.  Tbe  tow  load^ftwrtor  on 
ali  altanata-ooimt  ugbting  aystama  eaoaGO  fba  laaaaa  fat 
baBabnnao  aod  maina  at  Ught  load  to  ba  «i  (ba  gnatoat 
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possible  importanoa.  The  wriUT  venlurHa  to  Joubt  whetber 
thu  cflicienciefl  of  traDsformers  nnA  iivDtors  at  light  load,  so 
often  i>ubligh€id,  are  roally  known  with  iitiy  dc-grto  of  ^enrmj, 
in  viow  of  the  i^nnrAnce  which  proviiiln  on  tliK  -iibjtfci  of 
power  mcusuruinonl  and  the  cxtruiac  l;;ibihty  to  orrnr  at  1  iw 
powcr-factor-'j.  Of  M  iiu'thoilri  availabb"!  for  such  miiiiuri; 
mpnt  the  only  two  of  tho  aligbt«at  value  for  low  power- 
factors  are  the  wattmeter  method  and  the  electromotcr 
method  recently  revived  by  Mr.  Addenbrooke.  The  electro- 
meter method  theurettewlf  aboald  be  Ibe  method  par 
excellence,  ag  it  is  ftae  from  indnotiva  erroia  sod  can  be 
used  with  speeial  oooTenienw  on  high  voltage  oircaits. 
Electrometers,  however,  have  a  nnmbnr  of  flrnn  peonlisrly 
tbfir  own,  hkI  the  writer's  experience  irithmiioinfoiiiiilMiida 
him  to  doubt  their  eapabiU^  foe  aooofsto  mcMoreiBents. 
especially  at  low  piwmi«i,  An  expluuliflii  irom  Mr. 
Addenbiooko  m  to  bow  the  wiiov*  mumm  oI  mot  in 
•iMtnnwIir  BMuannMBta  may  bo  climtawM,  ud  to  wbot 
■OBumqj  tbo  iMdiofa  trnj  bo  mlied  on,  wooU  be  o(  gnat 


WIRELESS  TELEORAPHT. 

uy  pRor.  DK.  K.  iiiuuM. 

Ddciag  tiufl  winter  I  have  Mivend  two  leotnres  before 
StiewbBrg  seientiiie  sooietiee  on  •  vert  of  my  preetteal  and 
eolentlfio  experimenta  in  wlxeleae  laugiapJiy,  and  I  take  (he 
libartj  of  giving  a  short  aeeooBt  of  too  oobotoaoe  of  tbeae 
leotnrtt.*  Hj  experimenta  weie  eommenoad  in  the  aoniinoc 
of  189S,  aaA  wara  «t  fint  dmotel  to  aMdNds  «f  aignailing 
tbroadi  wvler  in  a  mon  effaetlve  mannar  than  nttherlo. 
Thia,liowover,  will  be  referred  to  on  another  ooeaaioD. 

F(dIow!Dg  these,  experimenta  on  the  Maraoiii  system 
wore  undcrtakLn  with  n  view,  in  the  lirat  iustanco,  to 
increase  the  action  of  :hc  transmitter.  At  that  time  the 
general  idea,  and  aL^o  Mareoni's,  was  :h»:  hu  w;is  workin?^' 
with  Hertzian— 4. f.,  with  relatively  nhoit  wa?ot..  In  inct,  the 
introduction  of  the  Right  oscillator  was  manif«}.'Uly  with 
the  intention  of  increasing  the  frequency  of  thn  wavfH 
as  iiiuc'li  as  possiijle.  Oiio  might  be  doubtful,  how- 
ever, to  whdt  f\ti-nt  ibis  assnmption  was  corrfct,  for 
th'>  qiiiistion  lu-re  was  obviously  to  what  iiistaiji;o  the 
cb&rgo  had  lilrcaJy  trftvelled  in  the  franrfriiittini.:  wire 
connected  to  the  Hichi  bulls  Hi  ilie  uiomeiit  vvboii  ibe  balU 
themselves  are  charged  up  to  liia  sparkiug  potential.  It'  one 
takes  the  simpler  connection  with  only  one  spark-gap  the 
Datinal  ooiKwptiofl  oald  be  that  the  whole  transmitter  would 
bodisrgedioyilkcticaliy  constant  potential  owing  to  the  fllow 
charging  process,  and  that  it  would  thus  behave  as  a  Hertz 
oscillator ;  this  assumption  alone  would  explain  the  fact  that  the 
effects  at  a  distooee  ineceeaed  with  an  iocreasing  length  of 
transmitting  wild.  Bat,  if  tlwte  liews  were  correct.  Marconi'a 
tCMMnittiag  aoaagementa  wore  not  favoamUa.  Than,  hia 
tunamiltar  liaa  amall  capacity,  and  this  mbmI  bt  btOMaaed 
■o  long  M  the  traaeiBitter  remains  opao.  Bnt  oaaillationa  of 
ihia  ohanoter  dioont  very  quickly,  as  one  knew  from  annteeovs 
oxpeAxMBla;  Vuif  ore  damped  too  qoiokly  by  the  s^rks,  a 
faot  whieh  Harta  ozpreaMd  In  the  form  that  if  the  length  o( 
the  gpurk  ia  to  cemab  "agtiva"  a  oaxiain  aiza  moat  not  be 
c\ceedt'(l. 

All  thciru  cunhtJiTiitioii  .  liil  lu  aii'.iui;Liyr_iils  in  the  follow 
iiig  mannti  .  L'uuJuUslth  wi'.h  a  csipjM-ity  uf  ubnut  tbi!  onlur 
of  the  usual  l.byden  j  irs  wliu  >'h  u-god  .singly  or  iu  coinbiii  iHon 
to  a  high  potential,  tnnl  ir  uisuhiiri^oB  tlirough  i\|ipro|iriiUiily 
dimensioned  eijlf  iniliji  iii  iM  wn-,'  ijinpli ijnl  to  fcni  tin-  trans- 
mitter directly  or  indtrecUy.  IIlTi',  for  thi  lirs;  liii.o,  -iowor 
oscillations  than  Hertz's  were  un;loiilii.-.ily  t-iuidoyrrl,  and  th<f 
flrM  qitt>*:tirtn  that  occnrred  wa.'  wht-thir  a  erilurur  with  the 
ordinary  connoctiou.H  — wIkih:  il,  is  pmhiidiU'd  in  a  circuit 
wiuch  is  clii^t'.l  in  tlio  goomiHric:il  sunsb'— would  stiLl  act 
sufficiently  Tben,  the  u-iuai  idt  a,  which  neems  to  be  sup- 
ported by  facts,  was  that  the  coherer  only  responds  to  very 
Hhort  waves,  as  only  these  would  produce  a  potential  diffetonoe 
between  the  two  poles  auffioient  to  break  down  the  gapjn 
*  Tl.c  i«ctur."t  ware  <1di*ved  Nonmbar  16, 1900,  aiid  Jaaurjr  3t,  1801, 
and  notkM  af  ib«bi  appwMl  in  the  dilljr  n«ii4;tV*)«> 


tbo  coherer.  This  view  seems  to  be  directly  confirm  d  if  (m*i 
first  considers  the  coherer  entirely  insulated  atid  c  -.po'L'd  to 
the  electric  waves ;  and,  aeoondly,  if  one  i«  certain  that  it  does 
not  follow  the  puriiidie  ODBOita,  bnt  tho  pariodisally  vaiTiag 
pot-ential  dlfiennii-.' 

Experiments  with  ihij  I^oydeo  jar  discharjej  well  defined  in 
every  respect  gave  a  po^ttiva  result  First,  the  eindi*ions  of 
the  experiments  were  varied  to  a  considerable  oxton'.,  kinon^ 
the  arrangement!;  te.'^ted  beiug  the  conncctiotii  nDw  employed 
by  Slaby  and  Count  Arco.  Especially  closely  examined  was 
an  arrangement  which  I  denote  as  inductive  e^tcitation  of  the 
transmitter,  and  to  the  description  of  which  I  will  casfiue 
myself  at  present.  It  is  characterised  by  the  fact  that  one 
loaves  the  transmitter  quite  sparkless,  and  excites  the  nactlla- 
tiona  in  it  by  induction.  Tlw  oond^aers  discharge  through 
a  primary  oinmit,  and  tbia  exdtoe  the  oscillations  in  the 
lower  apifaUj-WQuod  end  of  0»  tmajmitt».  The  lower  end 
of  the  latter  ramabu  iDaolated  from  the  eartli»  and  it  foilowa 
that  ha  Mnirtwoa  in  hureaaing  ths  aetfan  to  a  dfstaooe, 
wUoh  Iflunoai  Iband  to  bo  Ibe  oase  with  hit  eonnsetitnu, 
oanoot  be  interpreted  in  the  nanal  manner.  iM  a  matter  of 
fiMt,  the  eartli  Mis,  it  may  bo  nentioned  paienthietbiaUy,  ia 
causing  tho  tenamitter  to  take  np  a  greater  olaotromagiMtliO 
energy. 

The  advantages  oT  my  c  miicctions  are  as  follows  : — 

1.  In  the  primary  circuit  a  large  amount  of  energy  can  be 
cuiployLd  usefully;  the  action  of  tbo  transmitter  injr.isi-s 
with  liie  energy  employed  trt  a  much  greater  extent  thin  with 
the  Martjui  coan.jaiou',  iuiil  c  in  be  a  ;.-  urntod  Ijy  iucreasiot; 
the  capacity  i4  th*  ciind)  iisnr.-:  a.n  wrli  m  by  inoroi-iug  the 
potential. 

2.  ThBn=;  ill  itions  of  tbo  transmitter  arc, as  ia  known,  hardly 
active  pliys:o]oi;^eally,  in  spite  of  their  hijib  potential,  and  a 
danger  from  unintentional  contact  is  tbereforu  quite  excluded. 

>i.  Less  attention  need  be  piid  t]  (he  in-'iilation  of  the 
transmitter  than  in  tbn  <-ik-i  o!  i:!loetrostatie  excitation. 

1.  The  oioillations  of  tii '  primary  ooadenser  oircolt  are 
slightly  damped,  as  baa  alruady  boon  knawn  f  >r  a  long 
time  (for  instance,  from  tha  cUi^kiol  experiments  cf 
I'r  ddersen).  They  excite  in  tbo  spirkleaa  transmitter  wavaa 
vhioh  are  still  loes  damped.  If,  there(blO»  both  ftfobfongbt  t» 
resonanoe,  thay  iaaiaaao  in  the  latter  oaio  to  a  very  Vgb 
amplitude. 

S.  Thna  th^  fhUl  the  fondamaatal  Dooditbina  necessary  for 
cleotrical  kmfaig  between  a  tranamlttiog  and  reedviDg  appara- 
tus. The  region  of  iiaefol  rays  of  oaoillationg  will  at  tba  aamo 
time  be  extraordinarily  extended,  aa  is  particularly  denntble 
for  this  purpose. 

The  firHt  assertion  Is  proved  by  the  following  table : — 


>'n(  ill  iliL-  IC'  lativeKleetitWMcaeUcKMtsr  iailieTiMiiiiiitlan 

I*..;'        I  "  T  _  _   


Induction 

Maroooi  UMDootion. 

loductiT*  EariUtion. 

2«np«rci> 

1  0 

9b 

2j  tu  i  aoipcrui 

1  10 

4aiit|««* 

10 

£6 

6aaii«rM 

10 

The  table  iihows  that  the  mean  energy  of  the  wavaa  in  tho 
Harooni  tooamittar  (in  eonaoqoenoe  of  the  apack)  soon  leaohea 
its  limit,  while  it  inoraaeoa  oonsiderBbly  in  the  eaaoof  indnetho 

o-:citntion  :  uud,  farther,  that  fair  the  aane  eaeigy  expended 
in  -.he  primary,  the  latter  sjatem  far  aaipaaaea  the  Marcoot 
transmitter.  The  aeoond  and  third  olaima  aoareely  need  a 
proof.   If,  as  I  demonatnted  in  my  leetnre,  one  oonneete 

a  Marcotii  tnitiMmiitcr  to  oartli  by  moans  of  a  long  duiip 
thread,  the  apparatus  refuse  to  work  while  the  inductively 

L  vcit<  ;l  -.riiu  itiiM.  r  1!  hardly  atToclod  by  such  a  connection. 
The  iwo  lu  tciiiinis  follaw  from  rcLSOnauoe experiments.  That 
ilie  wavc;^  of  th^'  ti'.inJUjUter  sltvo  pijrbx'^iy  for  a  t-jned 
teb'jTraphy  wiSl  iio  siiowu  at  the  concitmoa  »£  thia  article. 

b,xp«  rnuuut  ^  m  open  air  have  demonstrated  a  superiority 
ovtr  iho  .Marcni  trammitter  nnJer  all  condiiifins.  The  firrt 
iib-f-rvfilion!i  in  SlrayaburL.-,  in  the  tr.rnnuT  of  ls:i.-',  a!;.:iiiy 
proved  this,  when  the  tsundcr  aud  receivvt  were  iu  night  ot 
one  another  (partly)  as  well  as  when  tbcy  were  hidden  from 
one  another  by  obstaioles.   Ttiu  t«sts  were  resaoied  at  £a««er, 
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1890,  at  Cu!ifaaYon,  and  in  the  winter  of  1  BOO  1900  telegriunfl 
M'Hrfi  Hfiiit  tn  rii\linvr'ii  { K iiLrnlii.Tko ;  from  \h('  siijall  etcntccr 
"  Silvana  "  of  tho  Norlli  Hea,  iillti,  in  lusr  _,our[n>y  tf)  HuHj-'dlanii. 
With  a  transmitting  wire  of  IC  metres  in  height  on  tho 
"  Silvana,"  and  a  receiving  wire  29  nietrtH  h":li  at  Kugsl 
baki'.  ri  f-Mi'.ur  in  l  pi  i  foct  messages  were  rcccivoii  to  a  distance 
of  S-kni..  auil  •ic^nalis  coul<1  be  disUnguislitiJ  at  distances  of 
GOktu.  Duriiif?  ilm  .  xperinien; ;  in  the  antumn  ol  UtiHj, 
between  Cnxhaveu  and  lieligoluuJ  i  <)!^km.)  with  ransts  '2.'  and 
.11  metres  in  height  respectively  nt  tlio  two  statimis,  conipura 
live  te^ts  were  made.  While  with  inductive  exciiatiou  ail  the 
signals  were  received,  of  450  transmitted  with  Marconi  con- 
nections not  a  single  one  could  be  observed  at  the  receiving 
station  although  the  tufipiy  of  energy  was  pushed  to  the 
extreme  limits.  The  remaining  conditions  were  strictly 
identical.  The  following  table  gives  a  comparison  in  which 
the  llgurw  nfeniag  to  tiia  Uueoni  tmmnittar  an  taken 
from  offioiil  zcpocta  MpriBted  in  tbo  f3fktnftt*nuae  SSHU 
lehrift : — 


 : 

DUtunn 
<•( 

ii«%bt 

l'r..i1iict  ..f 

kai. 

"hilwui "— Kligelimk*.. 

32 

16  29 

74 

Hbel.-KogHUki!  

ii 

30  29 

870 

37t 

HdSgolMMl — Kugt'lliokc. 

63 

31  29 

500 

69 

Itmrmn  Tnmmilttri 

Unrkom— 'Barkum  Vm- 

aa 

<I0  38 

21 

N'lrtb  Aineiioau  X»%y... 

13«:  m 

The  last  eolurnn  m  il-.c  ^ablr  /wti  iIih  d,;- tiurt'  ovtr  wliRb 
signalh'nfr  shonM  lie  iios  iible,  calculated  aooortlmg  to  a  well- 
Known  nilu.  On  :ljt;  Hii-nrficanoo  of  the  rule  and  the  assum- 
lions  uuiWi  whiuit  It  applies  tPf>  llrrt^,  I!',",  /.  Ann.,  Vol.  80, 
p.  1,  1S88.  Even  if  one  does  no:  taku  IbiH  r-.ile  literally,  the 
i-iimmary  above  proves  the  Uiidoubted  superiority  of  the 
transmitting  arrangement  described.  The  distance  attainable 
should  be,  from  the  present  facts  and  materinl,  two  and  a  half 
to  three  times  that  by  the  Muconi  transmitter,  althoagb  the 
reoetrer  emplnyrd  in  the  experiments  was  less  aeiuitive  than 
Mairooili'B.  The  fact  that  targe  amounts  of  energy  must  h« 
available  in  order  to  signal  over  considerable  dtefeaneea  with 
low  maata  vutjr  of  coarite  be  tronblesonia  in  MtOM  Intlaueee, 
bat  in  many  case*  it  viU  hardly  cone  into  oonnilaration. 

Hm  oonnectioQB  ham  hm  bMB  dHoiibad  in  their  aimplest 
foEU ;  thaj  can  be  T»ried  in  difiiiiwit  va|a  and  the  energy  of 
the  tniiniittor  thna  iBareaeed.  The  ektnt  its  applicabilitv 
in  ndiatbuf  Jaiga  MBSmtl  Ofeneny,  whether  in  the  form  of 
hwf  oc  norl  mm,  b  not  taV^  portrayed  in  the  aho^'e 
article. 

In  oonelnsion,  the  experimental  proof  that  the  oscilla  nitu 
produced  arc  slightly  c1,hu.i>u1  remains  to  be  given.  This  was 
done  by  means  of  rceonfincd  fesperlmenis.  It  is  kuovrn  thsi 
the  lletlr  win  I  S,  whitih  die  away  quickly,  excite  in  tlie 
resonator  it»i  naiural  j'l  rnul  of  oscillntinn  to  a  coD3id.:r;kltiti 
txtt'nt,  a  phtnonxnon  wliicli  tit  first  lui  ti>  th*'  u-i^mnption 
timt  a  Hertx  oscillator,  ^iuiilarly  to  tiie  linht  of  an  iucan- 
iJf!-ri  lit  hfiily,  1-.  c*_iv(!d  ft  continiions  -iiiccession  of  vil  i  ii'.ionH, 
Slid  to  whicdi  tli'j  rminc  of  uiLiUirlc  ri'.-onancx-  wfis  liter  yiven. 
In  distinction  to  tLim,  the  dscillationa  employed  hfn>  show 
rbarply  pronouoci  il  re sonance  phenomena.  In  my  lecture  I 
showed  discharges  wlii<  h  made  10,000,000  complete  o.'cil- 
lalioDS  per  second,  and  thus  approached  closely  to  Hertz  s. 
These  had  a  visible  effect  on  a  distant  wire  circuit  in  which  a 
(Teissier  tube  was  included,  provided  titis  oirouit  waa  in  tana 

It  would  thus  be  poaitiblo  to  biiise  on  Umw  dbetiargea  a 
tatted  system  of  telegraphy.  Uut  rosonanoe  pbeoomena  of 
iliis  kind  are  not  favourable  for  other  reagona ;  they  show,  it 
ie  tnu,  that  good  eonditioni  on  fnlflilled  in  the  tmneniitter, 
hnl  the  teak  atill  nmahiB  to  oonatnwt  a  oorrespondn:  el  -  i^t  od 
ne«iver. 


*  Tlie  priiduct  of  the  Itiiigku  o{  tlx  maau  •buuld  fa«  nlxnit  ]>roporlioiial 
to  thedUtanrc  itttiiuiiilile, 

t  The  i!iii»liei  figure  I*  faceion  (ha  Mtutldbtaoct  fai  mncb 


Tbt'  problem  waii,  therefore,  attacked  in  anotlier  munner. 
The  objest  was,  on  tlio  one  hnnd,  to  tune  the  osi'iUatiDL'  sv.=  trtaa 
belweon  narrow  liiuita,  and  otj  thu  otiicsr  to  lacreaae  the  reciiivev 
cifufts  Tliis  iatterroiild  be  done  in  two w»ys.  One  wi\y  would 
1)6  to  make  as  gre.it  as  possible  the  energy  tnken  up  b_v  tlia 
rccei'. tr  a  cour.-c  wdr.t'li  w;i8  not  followed  in  Ibis  case.  If 
one  considers  the  enurrfv  taken  up  as  a  fixed  qniintity,  it  only 
rctnaitis  to  foncfntiat,  it  on  llie  receiviui^  apparatus,  so  that 
tbe  latter  benefits  by  it  as  far  as  possible,  extdu'iively.  The 
arrri'iL'ement  then  works  as  a  lens,  which  Joes  not  increase  the 
energy  of  tbe  light  but  concentrates  it.  I  confine  myiself  here 
to  mentioning  experiments  which  I  showed  in  my  lecture. 
These  demonstrated  that  the  cteotrio  waves  which  pass  tbe 
receiver  can  b«  concentrated  I'O  lu-.m  or  more.  Then  they  can 
be  made  to  act  in  the  form  of  heat  on  a  microphone  contact  or 
on  a  coherer  of  the  moat  suitable  form,  and  the  latter  may  be 
plaoad  in  such  a  way  that  its  aoMon  eannoi  fkii  whether  it 
raeota  with  onnrent  or  potential  diflanoaei 

f  further  showed  in  the  ketiim  the ttjainuai  ot  tha taming. 
\  ery  iilight  changes  in  tke  twdoginiBMdiaM^iiiBlblUMl  m 
localised  energy  very  coniHderably.  Aa  the  eoeigyon^  OOllaalB 
in  the  toned  parU,  the  other  pane  vill  nfaaato  aat^  and  thitt 
the  problem  of  tbe  so  called  nnlttpili»  talagv^by  it  wAnA  in 
a  very  complete  manner. 


THS  QBE  OF  STORAGE  BATTEBiES  IN  CONNKGIIOH 

WITH  ELECTRIC  TRAMWAYS.* 

mr  Ok  a.  onmn^  iuml 

Hw  IratieTioaa  attempt  at  eleetrietnotion^«-ai  made  at  Portnisb, 
in  Ireland,  wheo,  in  1882,  a  lim  was  eqaipped  on  the  third-rail 
s^stvm  tome  G  niileA  in  kugth,  mnnins  froo  Portruah  to  Unshmilli, 
and  Kuiiio  years  later  thia  waa  foUoirea  by  a  aecond  line  in  Ireland 
un  ifomcwbat  similar  lines,  rnuning  betwoen  Be^'ljrnak  and  New  ry, 
with  liolh  of  which  your  cbairman  for  llic  prc;eul  yi-ar  wi-  cloH.jly 
ideotified,  anil  in  the  core  of  tho  second  one  was  Aciually  rtMiwuKible 
for.  Ill  ihe  nicantiiiiis,  abroail,  far  more  lartieuUrW  in  America, 
maMem  li»>l  luieu  miirchiiiK  stc»Jily  onwards.  The  tliird-rail 
jiy^ttem,  aa  adopted  em  the  two  line*  jiMt  mentioned,  was  expert* 
iiicnted  with  on  acfinitl  Un«R  ;  but  after  having  been  ^ivi^n  a  earefnl 
trial  wax  foand  to  he  wanting,  at  any  rate  la  its  cajucity  to  meet 
the  demands  of  American  practice,  and  somewhere  uimut  the  year 
Vl&i  the  idea  waa  conceived,  by  whom  actually  I  believe  Eoine 
donht  exists,  the  idea  hiving  been  claimed  and  attribated  to  aavera], 
of  stringing  tho  condoetnr  nrerht'.^.?  frmn  jviSf  t  i  pnln,  and  obtain- 
ing the  power  froin  it  1a  inom-  r.f  i  cuHo  l  r,  It  i»  iiii  intereiiting 
fact  that  a  iimilar  Mnalmd  mi  .  ulUtcting  pew  i  r  wiui  ii  infit^d  in  the 
•auic  year  on  tin'  I'fsdur.uk  mid  Newry  Train >«;i>  ,  wlu-re  at  wiiU; 
rood  CToaaing*  the  tUiid  rail  waR  internipted,  and  tbe  current 
collected  from  a  taapended  overhead  wire.  In  ima  al  thaaaichenm^ 
however,  waa  a  ttorage  battery  uttliaed,  and  it  ww  not  nnlll  U>  yean 
'tter,  or  1R94,  that  the  tirat  recorded  instance  of  its  employment 
i  i  iirs.  In  that  year  two  tmmwav  systomi  cime  into  operation,  on 
both  of  which  batterivx  wore  adopted,  one  being  the  UutigUs  and 
I^ev  Tramway,  in  the  Inlc  of  Man,  the  design  and  e<{Uipnient  ot 
w?nrfi  Affiin  V',v»ir  cftfiiimafl  wt«  rp^pnn^iblc  ;   tbp^  ^>fht'!'  ri^*"?  thi* 

A»  to  winch  «y*teiu  i-  w.t.-  tlf.r  <■(  nirinid.iti-.l  (II  oiiijiluy  accumu- 
latori<  on  it  is  irapo;»ibU'  to  .■>iiy,  i^r  w  b' ti..  r  tin-  ir.Hi^inr  'if  either 
Kcheme  was  aware  what  tbu  utUcr  w.i.->  doing  or  contemplating,  it  is 
I>waible  that  the  idea  of  employing  batteries  wan  arrived  at  in  both 
echemet  entirely  indcptndentlv,  at  any  rate  tbe  object  and  meUlod 
of  employing  them  was  entirely  diffarent.  In  tho  first  inataoM  the 
battery  was  employed  at  an  oiiilyiiig  sub-station,  situated  somewbete 
about  mid  way  iMjtwecn  the  terminal  points  of  the  line.  The  battery 
in  thill  instance  was  operated  by  m«ans  of  a  spe«ial  feeder  from  the 
generating  statii^n  at  n, .u-^lni,  tr.'i  Kbarqini;  bt-ino;  i- ITi'i't«-d  by  meant 
ofanordinarv  in  itor  p-tierutor  -ji-taKrd  in  tlie  V.iitti'iy  b'in.-4i.  The 
function  of  the  b*;t,o  v  «af  to  a.-.^i^t  llic  line  Lmd,  wliicU  at  tlie  jiniiit 
of  the  line  where  bii'.ttiy  w,tji  ii.;-tjlUii  win  ^if  &r.  ij\^;cpl:oiiilty 
heavy  nature  at  timtsa,  generally  to  assist  in  inainlaining  the  line 
potential  at  or  about  the  aaatta  af  the  ayiiai.  aad  tn  awtlata  the 
necesaity  of  sending  the  manimnm  ameont  of  current  demaadad 
ovtr  ilie  long  feeders  from  the  jri-.ver  ^nns^  Variations  of  tbe 
battery  potential  were  compeusited  fur  i  v  i  p  irtion  of  the  battery 
being  employed  as  regulating  oelU,  the  regulation  being  elT«cted  bgr 
band.  In  tliu  second  instance  the  battery  was  installed  at  the  power 
itatuni,  the  jwineipol  fanetiotta  of  the  battel;  being  to  ei|iialiae  tha 

aTSa 
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load  on  the  genenton,  Moving  «  mueh  Mitalkr  power  jilant  to 
sihet  IIm  opetati>n  of  lh«  line.  The  ^ittti^ry  in  tbi*  CAte  WM 
ebaiged  hf  muam  of  an  auxiliary  ^'encr.Uui  in  con  j  miction  with  the 
main  Kcacrator,  and  dw  mgnUlioQ  clfoctdl  bjr  mcMM  of  nKOlAiuig 
cella  cat  iu  or  uut  tM  mBomy  by  mcun  of  m  wito—tio  owitdiiiig 
amn^emcDt. 

Theftc  two  fir»t  iii»tan:tf  vi  ihc  arln],:i.  n  ..I  li.,t:ctn:M  to  traction 
vurking,  though  neither  of  them  can,  when  cmapajtoi  with  rec«iit 
jTitctico,  Ix!  cunriikrcd  iia  nlcal  mcthixls  of  employment,  never thcl'  <-s 
nre  diatincti)'  intrrMting  in  viuw  uf  ^uWi'quent  Uevelupuitsnt,  nii>i 
iMfo  jone  i»r  to  demoMtnto  tho  memitv  for  o  tlongo  boltaty. 
Um  utt  only  to  lako  a  giMiee  at  tbo  load  com  of  a«y  tmctton 


Diagram  Ka  1  thoman  iiiterwOug  example  of  the  rfifftreDee  of 

ihf  load  on  the  |;enerat/>r  ohtained  on  the  same  line  liefore  and  after 
the  installation  of  a  hatterjr  under  pnsciiwly  tiniilar  conJitions. 
diagram  Na  2  »how8  the  icsulu  ohtained  iu  the  variation  nf  ihv 
voltage.  The  upper  curve  in  each  iJia^riiUi  givea  the  reault  Let  jiv. 
the  lower  alter  the  employment  of  the  battery;  the  itpp<>T  inivi  and 
lower  curves  in  No.  2  iihow  the  re»iilt»  upon  thi-  v.ilti,^  I  re  and 
nhvT  re»p<'CtivL'ly.  The  variation  in  the  load  yau  will  note  on 
I  'I  i;.'ram  No.  I  Ix'for*  the  introduction  of  the  battery  was  as  high  in 
27')  atupcrcK.  while  .^uli»e<|uenl  to  the  employment  of  the  baUitiy 't 
amoaaUloM  ami'erea  ouly.  The^e  cun-ea,*li«iw«vor,  mnal  Dol^bo 
taken  aa  in  any  w.\r  appioachiug  what  can  Im  afliMlad  witk 
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PiAUUtw      'Uail  Variitmw  Mwo  toil  aftw  Staii|H  Batlciy  Vi*. 


sysleni  to  >ee  tlii  m  cetnity  ainl  -.I'l  f  r  the  employment  of  a 
^ioragv  batttiy.  The  u«u»l  luad  cuivf  r.  iiiin«t*  onf  "f  r  itliin::  «o 
much  at  an  attenuated  mounLain  rai  ^;''.  m  u  nii  rn.  r  t  1  iliv 

|i«ak«  ranging  tkvwnrdfs,  and  the  next  moiuvut  lun-l>iii^  |i;u-.->e<« 
down  at  times  to  "  acadeveL*  Th«  aecaiii{ianyiiig  loai)  curves  will 
T«ry  dearly  abow  Hiiii,  and  though  Iho  wido  nagt*  mav  ten<l  to 
't  amuber  on  laiga  ^f^tami^  the  liabUm  to  their  cccnr- 
tiiiliaiil  hat  to  bo  proridod  Cor.  HotbiDg  more  detri- 
to  a  gtnentiaig  plait  aaa  weU  be  imiginedt  the  viokat 
full  OUT  no  load  ocflmrng  ao  anddanly  and  ohaa 


a  battery.    1  ii  ll 
txv^itiiig  or  fipecia 


compen.<<ating  arrangemeut' 
tli  a  -luitable  booster  there  would  be  at  the  lea--l  iwi  imi  li 


ilii"  I  nticrv  '.vi?  infill  led  without  any 
ill  injunction 
rove- 

luent  again.  The  results  to  be  obtained  by  emiJ^v^  iug  a  mitablv- 
doaiBaad  buoatar  wQl  ahow  as  great  an  imjtrovcnient  over  the  ramit* 
obtunad  by  the  auplaynient  of  a  baUury  iw*  the  employment  of  a 
battaiy  ahowa  orar  working  without.  A  l>attery  in,  further,  a  dia- 
tinat  nacanity  wbeie  it  U  daaitabla  to  omtrdiae  as  mnch  aa  paaihla 
thaoMntfiigplaat^aaiiaeadyalvvyatbe  caaa^and  oftBnaa*aaa& 
additaonal  BMion,  with  ill  aMaodutataff.  A.  lottery  iaaaafaiolvta 
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UuolUN  2.— Tb*  Voltage  Currea  in  a  Htation  bafurt  aorl  aftar  in^t.dliuK  Stc>rjf;«  Hotter 


.ti«>ty  following  on  each  oilier.  The  nec«««ity  al«o  atiwn, 
itla du*ir«ble  to  maintain  the  volUge  as  nearly  ai;  'p'j8«ible  con- 
atant.  No  matter  to  hnw  Hiif  a  point  the  governing  of  the  engine  i« 
carried,  it  is  imposail  '-.j  Imi  :t  to  rcapond  with  anytiiing  like  the 
raiili'y  with  which  the  vatkliona  in  '.he  Tn.-i.t  takes  phu'c.  The 
Di  '  iK  rii  ct  mechanical  governor  luis  i  ili  tin  -t  tn;ir. factor  an  com- 
puted with  that  of  switchiuft  on  a  motor,  nor  cun  eveu  a  generator 
itfwlf  rexpond  »o  ^tdckly,  vjHl  lh«  remit  Unit  Hut  voltage  of  the  line 
riaei  and  fall& 


nect^Mity  where  the  availabla  power  Ls  limited  to  little  more  than 
the  mean  day  load,  aa  ia  often  the  case  where  water  power  is 
employed  ;  and  in  many  inftances  small  falls  'if  watar,  which  by 
themeelvrs  would  be  <^uite  inado<|uateto  successfully  opaiata  a  IBtau 

line,  with  the  a»^i>tancp  of  a  battery  can  do  so  on-iily. 

Admitting  therefore  the  necessity  for  a  ha!''  ry,  will  next 
ccti«i"!«T  iIk-  advantapeB  in  be  obtained  by  tlic  lacUwion  of  a 
l.:itUry  n  lli>'  |  w  r  Hv-.-.tm.  The  fint  and  undoubtedly  forem'j«t 
adranta^  to  ht  gained  by  a  reliable  hattatj,  properly  inMallcd 
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and  doly  proporUoned  for  the  work  it  bns  to  «ir«cu  is  tiie  nmpli- 
ftntion  of  the  qnMtion  of  genention  of  energy,  retoivi]^  thta  fimn 
Mog  OKM  of  ft  eonUantly  rurying  natnre,  Taryiog  from  BOtllilig 
to  teveral  tim«s  iU  DMO,  to  tha  one  limple  qaeation  of  generating 
an  even,  steady,  nd  pn-<)tit«raaiiMd  load.  By  enabling  th«  prime 
motor  to  bf!  mrj  rr.nstunOy  «t  an  «fvc:-.  Inat5,  it  iiator^ly  follows 
that  thia  Icvui  can  ;  c  rirr.ni^'nl  to  Ijc  the  i;im-1  eaiiiomical  one  for 
tbc  motor  eni[lf>yfii,  whiih  wi]l  ri'i-ult  m  an  fiiorinoUB  eoonomr 
tn-iT  whut  CMiilii  1:0  .ril;t  jiiii-il  by  «'Hi]ilMv;n>,'  iv  ;>rimB  motor,  wbicii 
would  of  iiecesaily  iiavc  t<)  ha  at  Ivmt  ibrtc  (iui«»  it*  aizp,  in  order  to 
enable  it  to  cope  witli  the  maximum  demaitd,  which  may  from  time 
to  Om»  be  thrown  upon  it.  In  fact,  it  ia  aluoat  iiupoaeiUe  to  con- 
tOn  an  angina  baiag  ran  under  moM  dtmivantagairaa  eonditioDB 
tlian  thoM  arhkli  0Muit«d  is  the  nrodnetjan  of  aneigjr  tat  an  averago 
railway  sTltC■^  wlttre  no  Ixittory  is  employed. 

This  ad  vantage  bbf  I  <  ^  tJencod  by  the  coal  bill.  The  pounds  uf 
coal  per  horae-power-bour  i.ii  electric  traction  syittnis  i.s  f  think  it 
will  geneislly  be  uilmitteil.  l>eyond  all  reason,  in  iiiaii  i  instaneea 
ninfrint;  'ip  tu  li'lb.  mul  (■\  <>!i  Dioro  ;  by  the  employment  of  a  ctoiage 
I  iittTv  t!i>  re  1-  nut  tlu  #Uj;liti  si  reason  why  this  should  notbaiadnccd 
down  to  liir  I  v^t  t'ii.;inc  ;  rai  tin*-,  nnuiely,  fnim  21b.  to  iljlb. 


•udden  overload  on  the  line,  the  extra  demsnd  of  cnm-nt  will  be 
immediately  taken  by  the  batten-  auJ  uot  by  the  gct.pniti.r. 
Sbonid  tha  "  abort  "  be  sufficiently  great  to'  throw  ont  the 
eirnnt-lneaker,  theta  will  atiU  bs  no  vanlion  an  tha  finantav 
load,  th«  faattoy  abaocMoR  it  lO.  WUIa  whan  Ihe  etocoit^hnaker 
is  closed  again,  even  though  the  cause  of  throwing  it  out  may  have 
been  removed,  there  is  almoat  certain  to  be  an  abnormal  demand 
on  Xhf  line  lor  eanvnt,  dne  to  the  almost  aimultaiieotuily  rv-starting 
(if  til.'  ur«  All  this  be  immediately  taken  by  the  battery, 
withiiiit  any  abnormal  lu.u!  irbatever  being  thrown  npoD  tilO  engine. 
In  r.i<'<,  iiic  invcaiinen*  in  n  l>attery  may  Im  kokcd vpon as a ?ai)' 
exoellent  form  ul  m&cLini>ry  iimurasce. 

In  cases  where  belts  are  used  for  drivinf;,  cip*rience  has  »hown 
that  where  a  battery  is  not  employed,  a  severe  shock  will  nlnioet 
invariably  break  the  beltliefei*  niaaiiaff  tlM  cnlont.  While  where 
a  batierjr  is  in  operation,  the  ^mit-liHtKer  will  inTariaUy  operate, 
6rat  saving  the  Mt.  Another  advant^e,  and  one  of  cxinsidenUa 
importance,  is  that  the  batUry  will  often  carry  through  where,  with- 
ont  one,  a  sfopi:*i;e  wuvil  !  Ijc  ;i'lj<.  .lutely  inevitable.  I  do  not  tay 
tliitt  i  virv  liccuien:  m  liioli  !in>  caused  the  stoppage  of  an  electric  line 
mi^iht  have  been  prevented  by  the  employmem  of  a  battaiy  ;  bnt  a 


DtaOKAM  &-Load  TtitKiaiB. 


An  advantAce,  and  an  important  one  f^da  a  point  of  eoat,  ia  the 
minetion  of  tna  annna-ioom  houn.  In  tUa  eonntrx  fear,  if  aari 
tMBvnia  iwi  tha  fvU  S4  hoat^  Imt  wbeie  they  do  (and  it  fa  aa  wtU 
In  kaar  in  mind  that  there  is  a  growing  tendency  towarda  its 
adaftion),  what  may  be  termtd  the  night-load  "  is  of  the  smalleat 
nature  ;  Uiiaload  can  l»«  talsfn  entirely  by  tlif  buitfry.  fruni 
the  qnestion  of  when-  u  24  hour  »y.»tfm  is  in  fun;*,  and  whfrc  tin- 
curreiit  KnRlisb  pr  iclioe  has  only  to  be  pnividftil  fnr,  tlie  i-.itiploy- 
nii-nt  of  a  stivriine  hattery  enables  a  ooosiderabk  rcdiictinu  of  hrjurs 
tt>  be  miuiu  111  the  daily  work^  and  will,  in  most  inatAiuMts,  easily 
brin^  °.hr  running  of  the  station  within  the  limits  of  two  shifts, 
leaving  the  early  and  the  late  can  to  bo  both  oneiated  entirely  off  the 
batlan  In  an  average  station  this  thouM  Da  at  kaat  »  aarmg  of 
ftam  SUM  lo  &00  per  annnuL 

It  ii  ft  diatinet  advantage  in  nviog  of  mat  and  laar  «f 
mndiinny,  not  only  in  the  power  plant,  bat  olao  die  eare,  flia 
vndden  and  vitdent  variations  or  vr»li«jje,  which  mtwt  of  rxwessily 
eonlinuoosly  occur  whiii-  u.-  ii.itttiy  iifcii,  thtcm  :i  liirijL  mii'iunt 
of  unnecessary  ^Iruiu  offl  the  iiinniu^'  luciti.-r-',  whu  h  i«  iiiu;'b 
modified,  if  nut  tntircty  eliminattil,  when  a  hatt^ry  i-i  i-iiijiV lyt  I, 
A  distinct  a>iviauti^e  is  shown  in  the  riuiiiiu^  i>t  the  c«r«  ; 
better  time  con  be  kept  and  mon  even  running.  'l*he  car 
lighting  will  be  steadier,  and  Um  diatraetioa  of  lampa  decreased. 

An  important  advanlMa  it  (he  albgiHid  it  '  

more  p&rtieiilarly  fly-wJwel  aaddeots  an 
trlMM  tte  tattw  ■»  laploiad.  m  A* 


alMlin 
* 


vaat  number  of  stoppages  which  have  occurred,  have  b««n  due  in 
maar  iiMtaBeca  to  neie  tiiiiaa,  and  would  iwNr  hm  takan  plaoa. 
Hie  advantage  of  IwiUR  ahla  at  any  time  to  dinl  down  an  angina  lor 

a  few  minutes,  I  \'enture  to  think  wilt  be  universally  acknowledged. 
A  very  strong  factor  amongst  the  advanUgm  of  employing  halteriia 
nr.  traction  systems  is  the  fscilitu's  they  afford  when,  as  ia  often  the 
ease,  extensione  or  increastiii  car  H'l  vice  become  imperBti\e.  By  the 
inslulkticm  of  l)«tterie«  at  thet^  lrfniit:e«  c sitting  line*  e^t^nfinfis 
Mi-utuf  ffjMi'lc  without  any  inl<tfi>rfnci'  w  hatc-vrr  with  llio  existing- 
iu:t«ugcu](;uU  uuU  consequent  expcnve,  m  mnuv  ata>t»  Mviug  the 
necessity  for  additional  power  anb-staiions,  which,  unless  the  rxten- 
kisma  are  verv  great,  mn^  work  under  moat  disadvantageous  conditions. 

Having  admittai  the  inc««iltr»A  lha  advantage  of  emphvuvn 
battery  there  yet  tcnudna  one  |^Mt  notop  to  b«  consulted,  and  one 
whkh,  in  the  present  day,  there  is  a  very  lamentable  tendency  to 
ttadidy  azalt,  and  at  the  shrine  of  which  man^  a  good  scheme  and 
many  a  good  job  have  buvn  nufortanately  sfteriflwl  — if  is  (li.  r|ueB- 
tion  of  coet  There  arc  two  things  that  requiri'  to  1*  \>ty  fun  tully 
avoidejl— first,  scheme''  that  omnot  possiltly  il  jhyijxtIv  uinied 
nut  ;  second,  lav  ish  i-v)*  liditnie  th.it  cmnot  be  reci iu]i«l,  KUminiiL- 
iDg  these  from  our  coiwiltrHtioo.aud  provided  tiiAl  no  citec««  pariuK 
policy  is  adopted  of  endeavouring  to  make  one  pound's  worth  do  the 
work  of  two,  or,  in  otiier  words,  it  being  enaorcd  that  an  adequate 
will  be  ptoMfljr  imtaUad  and  eqnippa^  aa  to  whetlier  or 
r  aatbf  whidt  MWt  ba  ineniiw  l»  buliide  Mab  a 
It  JonUidi  fhw  Ml  no  two  I 
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M  Ihi  TL-  i;i>t  the  slifihte^l  'irjiil!t  whatever  that  it  is  the  mouM  of  a 
iimli  riul  ivinL'  both  in  thii  prime  outlay  on  opcruling  plant  and  the 
unlisi.  |Mi  iit  run;  (.f  op«r»tion  of  mmr. 

»SW»««  iH  optmtinq  I'tant. — Tdc  iiT-iieinuF  ani]  a<l(vjiuU;  employ- 
iDcnt  of  aceuiiinlatort  will  vi  r\  m  lU  rmilv  reduce  the  aiixmnt  in 
conatraction  oo^t  of  u  generating  plant  ;  that  is  to  say,  thr  huilcri!, 
eD);incD,  mi  thi  MMnUMMAltlM  pOWtralMion,  and  al.io,  in  cunsu- 
<meDce,  tba  coat  Itatlm  buildingl.  If  m  take  a  tvpiral  Unaul  curve 
offtpawfrMlioaOMMliwaB  avera^  auvl  ininina;  sjatem  iothis 
emmtr^  it  wOl  1m  leimd  UM  t)ii>  utejin  lna<l  tbr  »ui;hout  tin  ity 
approximates  very  ohiSH-tv  U>  oiip-thirl  of  wlial  may  l><  tvrmud  the 
peak  load  or  line,  eiiininatin^  from  the  <-itk'uUtiun  th«  abnornid 
p«kk«,  wh»i  h  w<j>tld  (x-rasi  -nally  occur.  T  <  me«t  thia  load  fairly 
and  eir«x'iv.  ly  u.f  jilan'  must,  if  a  baltur'  liOt  employed,  \ie 
cnpaMp  III  ii  '7;i1i:l;,'  !■■..-  I'  lk  line,  or,  in  other  wonl*,  thtvi-  times 
till-  i;u:an  il;ii  lu.ul.  viuli  xl:r  conseijucut  rcsnlt  that,  ".al^ii  iIil-  .ii.y 
through  the  plant  i*  usilr  loaded  to  one>ltiird  its  cajiaciiy,  a  v«iy 
lUMPaiiaiBioM  ataite  oi  ull'tira,  whidi  will  not  by  am  liieuiiti  be 
impnvad  bf  the  varyiiig  n;iluM  of  the  load.  Diagram  Xo.  :t  it  jiu 
InHmlliiH  aiiamplc  of  thiit,  ahowin);,  to  far  m  the  upper  or  "  loiul  on 
tim"  tmn  k  conu'mcd,  eN  (11  a  more  a;2<;rat  at«<l  »t8le  of  condiliona. 
The  fseoentotiii  ihiscaaa  i«  «te<i'lily  dmn;;  the  mean  day  load  nir! 
the  battery  is  dealiojr  witll  everything  above  Thene  rca<liiigB  kch- 
taken  evrrc  fivi»  wronds  for  a  period  of  fiv  e  iiiiiint««  at  tlie  time  of 
hoavy  lois  iat  7  ci  .:l  .  1  iiij  aSept<>raber  evening.  The  lowl  variation, 
you  will  noiiof,  r;iii;'i'^  iium  !.'.  to  '2'^  nmjMTi"!,  and  that,  as  a  matter 
of  fiict,  nil  p:if-  ii'  ta:."  in::*ii,o  vmi.i'.-.  hi  r.imr  -.ipon  the  f;ener.Ui->r, 
the  j^enenUi; r  uut]vit  .i:l.;;il!y  fiilliu:;  at  lla-  ini  ■iin;iits  of  heavy  IimuL 
Let  us  for  a  i.^ imm;*.  o.  irr  (Ik-  -I  ;  w  planta,  one  operat- 
iiu;  without  and  one  with  a  iiattcry,  takiu^  tur  iaalance  a  «yst«iu 
tuOag  t»  ft  maa.  load  «l  IMkw.,  MptvAcntin-;  a  mpdantte-aired 
Kjttimet  mm  to  naming  tut.  tjiiAtr  the  typical  oodditteumen- 
tioned  above  the  maximum  load  which  niay  i^rmii  time  to  lime  be 
demanded  will  rise  an  liitjh  an  4.'ii0kw.  To  deal  with  thiis  therefore, 
ill  the  llntt  inatance  it  will  b«  noce!iiar>'  to  inaCal  a  plant  t  tpublc  of 
gi>neratiiiL'  this  output,  or  no  Itais  than  SiHJkw.  over  and  abuvo  the 
mean  load,  and  on  •nl.h  ^'  thf  e.nit  nf  a  complete  inat^lled  jilant  at 
£'3ti  per  kilowatt,  wh  i  .'i,  I  tliLiik,  will  he  inlmitted  to  l>e  a  fair  and 
reawnable  fitfun-,  tin-  nj>.u)»  no  icaj  than  i;!i,nix)in  aurplii*  plant 
over  and  above  thu  i.' 1/ lOO  to  £'6,(W0  plan'.  must  of  iiecea«<ity 

be  employed  to  deal  with  the  mean  load.  In  the  eecond  ioatAiice, 
anplimagalMttiirtadadirithyMdMUiidorarunl  sbove  the 
■uan  loM,  it  will  laqnim  that  tluM  ilHrald  bt  iimriM  ■  battery 
capablr  of  delivering  as  a  maximum  3<X)kw.  The  eolt  of  •  liatlciy 
t«  comply  with  these  condition*  would  approxinvile  WMMWban  sbMit 
£IS  per  kilowatt,  iocliidin-;  booster  and  .iwitchboanl  annngenient,  or 
an  exranditurc  of  £3,000  an  and  a^ainH  the  £9,i  lOO  in  the  lirxt  instance 
or  a  clear  Having  in  capitil  expenditure  of  approximately  £'ri,40u. 

In  both  the  above  inntancn  no  allowance  haii  been  made  for  Kparc 
|)!«n!  •  thi?  mii»t,  of  rrmiite,  be  provided  in  both  cams,  but  the  ne<e«- 
Niiry  .imouij;  will  I  c  ri)ii*iderably  leas  in  the  case  where  the  battery 
i»  employed.  Thi^  iil  nvc  oTampIp*  sfplv  to  the  cane  in  which  the 
Itaitery  is  intlalkii  ..l  the  j.MW-rT-lnj'iH.-.  Where  the  battery-  or 
batt«ri«>'  arc  installed  in  ■ub  aiations  their  intnidaction  will  litlect 
inadditiOBtmataaiiagiiitha  eoit  of  faodai^  vaiTiagi  of  eoatia, 
aeeondljiff  to  m»  vtMng  eondlttoni  of  the  lliM^  aiiteaee  IroiB  power- 
house, and  various  other  foctorf.  Owing  to  the  number  ot  these 
factors  and  the  wide  variations  tluit  miiy  exist  in  them,  it  ia  practically 
impomible  to  formulate  any  idea  as  to  what  ntay  be  elfected  in  the  way 
of  saving,  though  a  rough  idea  nuiv  be  easily  arrived  at,  if  we  consider 
for  a  moment  the  wurk  which  in  usually  perforroetl  on  any  traction 
sy>lem  by  a  feeder.  This,  of  coiir*i-,  niudt  ni"cc«aarily  vary  con- 
sidcrablv  in  accoirlance  with  the  traflic  upon  the  line,  but  it  ia 
extremely  iloubtfnl  if  the  aggregate  of  the  day's  working  amouuta 
tu  luuie  than  10  p«r  cent  of  ita  full  capacity.  With  a  battery 
ioelilbd  «t  ft  iub4«atkn,  the  Aill  t^grji^  e^paaily  of  the  faader 
can  be  enploj ed  during  the  whole  of  the  oipwatli^  home  uf  the 
power  station.  As  an  instance  of  the  cnonjicni^  saving  that  may  at 
times  be  effected,  the  case  of  the  Union  Traction  Co  s  system 
at  Philadelphia  is  n  marked  instaiic«.  Tlie  extension  of  tliis  line 
was  found  to  l«  necesftary,  and  the  wrvice  pnutically  increivxsii  to 
double.  It  was  found  tb;it  H  w  nsl  1 1n-  no  f  s-wry  either  to  build  a  new 
powor-hotuieor  tiistal  ii  liiiticr'.  «uli-«t.»tiii:i,  ;v< -.u  iirtt  im.t  :oangnient 
the  feeder  aysU'iii  t  i  tli<'  rxtritl  tiwt  wi.iiM  iltmande<l  would 
iieteesitate  such  .u)  r  ii  /minu?'  nutlay  for  ofif  [-tr  ii^  t  render  it  com- 
mercially impo6»ible.  'i'ixe  uiCKit  carefully  made  calculatioas  proved 
tha(  the  coat  of  oo|iper  alone  would  amoont  to  Iiwb  ionr  to  five 
tinei,  esdnding  the  coat  of  laying,  the  total  eoat  of  battery  iostallap 
tion  oeeataiiy  tofbUy  meet  all  the  rv(|uiremOlll%  while  the  question 
of  an  additional  power- house  wiu  found  toboainolutely.out  ol  the 
question  on  account  of  the  heavy  operating  expenses  which  would 
necessarily  be  Incnrred,  apart  froin  the  fact  that  the  capital '  jst  of 
the  ImttiTT  •t.-itijiri  WA.*  .-tiij'idfral.lv  Icrr.  tti'id  TiO  [K-r  i  ..■iit,  'I'  thv 
I  ^tiiuiitf.l  cii-t  ct  tlir  jMiWiir  stii'.iDii.  Thew-  t;^'iiii-«  ^ir,;  null,.  t 
show  how,  on  the  i|uestiuii  oi  o»'  -duu::  au  tin-  iiral  outlay,  a  battery 
il  n  wndotthied  HTing. 

{To  it  cmcludnt) 


INSULATION  ON  CABLES.* 

HT  M^;l!^^^  <j'i^'iRMAS. 

rabwhirtary. — The  valne  ofeables  made  annunlly  in  England  ii,  { 

esliinate.  t'l.WVO"  to  i.'i.OOi.O'fl,  exclu  ling  iiii I mianne  and  tele- 
phone cables.f  The  grow  [>ri<(il  m^ght  bo  £'ii>o."OiJ,  a  ;i>od  fraction 
iif  which  e  ■  li'  tri  tti^  -.tr!  chemi«t»,  mana^iery,  and  little 

t-iiougli  t  i  imrrlv  .-:  ii-iiiili :  ri  ^iMnli.  Vet  siich  riaearch  might 
appear  t'l  l  --  nUy  needed  by  ihe  j)et'iiliariti<-8  of  the  indtntry,  not 
onfi  !■  In  I  ill-  uniijuenc&»  of  indiaiiibb«r,  nutta  percha,  leiui,  and 
co|<per,  and  from  the  Ur^  i|uaaliti<»i  used,  but  bHctuae  iu  a  cable 
facixMy,  ftplilw  othar  amtbaaiiaK  warh%  the  iMteriala  ooet  ftom  10 
to  Ii  tinea  as  mteh  aa  the  laVmr  of  atieinUing  them.  A  faetoqr 
witlt  lOnakilled  and  1M>  un>kill<'ii  hands  can  turn  over  £'.3i»,<)00 
worth  of  goods  in  a  vear  -».<■,,  £2,0<tO  per  akilled  man— without  com- 
|d-  X  mwhincry,  and  il  is  therefore  essential,  not  only  to  buy  with 
the  ulmoitt  discretion,  but  to  study  the  peciilurities  of  tha  materiaU 
a^id  give  importance  to  that  t  riri  !i  of  •!.  "  itit  lliLranM  dep^jrtracnt," 
whiidi  deals  with  their  e!'  i  in  i-,  i  lii  uii^ il,  un  I  pli.'sic;*!  prifwrties. 

We  »<'arccdy  realise  how  uuliuiiu4  au  i  kuw  little  e.\plurv<i  are 
thme  field."  of  research.  Suppose  that  by  dint  of  mixing  gums, 
iif^ains,  oils,  powders  and  (olvents,  we  should  get  a  perfect  dielectrie, 
traleriraqf  for  100  yean,  jUtriUt  ami  t  t  imtiblr,  .'to  voU-rttktiM  that 
the  thinneat  film  aQ{Beee,'with  a  <peeilic  <  (ijni.  iVj^  almMt  aa  low  at 
that  of  air,  yet  adjnatable  to  a  high  value :  enflielenlly  firm  not  to 
ilucentralise,  yet  fluid  enough  when  heatod  by  aa  arc  to  clii&e  in  and 
»a/-i(u  a  fault  Suppose,  besides  all  )hi.%  we  can  make  it  at  5il.  ptr 
pounu  applied,  what  will  be  the  reward  (  Kar  more  than  the  value  of 
the  throe-wire  pntcnls  or  the  1* ml  ip  tyra,  plus  the  benodictioa  of 
all  electri  liiii^.  I'ven  if  this  m-iu.it  u  is  not  forthcoming,  we  miy 
note  thtU  It  I'i  Ir  ill!  studying  eU'.  ti  ilvti  i  nvl  f!iijlii^trii_'«  thm  n-c  may 
siilvi-  imt  ■■nl',  mie  mft«h4nti  jl  iIjiIij -.Itirr  ul  .iriniinr*  desii^u, 
cipacily  ij|)b<'ultiet  in  saboianne  lelepaony,  or  the  hygrost: >|iie 
and  electrolytM  diAnUiat »  wiling  and  eleocrolTttt  tnunway  work, 
but  also  that  we  ahall  «t  m.  touch  with  diaao write  meh  aa  the 
Nernat  filament,  or  modeni  IllMltkatloilI  of  the  moit  hunillg 
interest,  such  aa  the  diebrtric  atnmadoe  to  Helta  warea  or  Dr. 
Pupin'si  submarine  telephony. 

The  subject  is  a  large  one  from  an  rtlier  point  of  view,  for  it  Lh  the 
value  of  the  rit  los  that  practically  decidi-s  ua  for  alternating  or 
direct  curri  :itK,  ir  that  in«Ke:<  Us  Jirefer  two  or  three  pli  i--  •,  'ugh  or 
loaf  Tfiitaj^es.  it  woidd  be  interesting  todi.^sect  critically  the  cu])itat 
i\[>i  iisi  i  of  the  electric  !<upply  indiiftry  {for  ji-)wer,  or  light  or 
irsiiiiAiiys  or  railway .»)  aud  count  the  instances  in  which  great 
expenditure  hdslicen  made  ftpon  tcaaafMiftinc  plant  of  one  kind  or 
aiiotlier,  elaborate  high-tamion  awitdihaard*,  extremdy  «xpeiMii«e 
iiualation,  to  avoid  ail  outlay  on  the  c  jpprr  »r  •'.tbie.t  which  time 
wuiilJ  have  amply  ju^tirte^l.  Such  a  seuph  would  involve  re- 
e-timating  most  of  the  schemei",  but  it  would  .shnw,  I  believe,  that 
an  iniporttnt  fact  is  lo?t  aigbt  ■  I  hi;  unparalleled  endurance  of 
copper.  In  the  case  of  ii  liir,_'ij  1  vv-tcn  f.>t)  cable  CDnveyin?,  say, 
1,000  kw.  when  the  insuUti  ni  ):v-  1  .  i m  ti.-  ■.  ..l  ielas.' after  an  iiitsrval 
which  may  on  the  oriinury  nUoviBiieeJi  for  deterioration  l>e 
fixoil  at  thiily  years,  the  v,il  n-  .1  (he  copper  remains  unaltered, 
say  up  U}  7U  per  cent  of  the  value  of  the  cable  (auppoiMd  drawn  into 
a  duct).  In  the  cue  of  sueh  a  high  tention  aa  VUfiM  veltt*  how^ 
ever,  should  the  insuUtion  become  worthleaa,  the  amount  of  eoppcr 
in  it  ia  too  umall  to  l>e  reclaimed,  and  at  the  end  of  >  yean^  li?«',  a 
low-tondon  eable  is  worth  ^tO  per  cent,  more  than  itt  rival.  It  is 
improbable  that  cable  makers  trouble  about  lhi«,  auil  in  any  CMe  a 
high-ten.maa  eaMe,  though  a  riskier  thing  to  maketlian  a  low-ten-ioii 
one,  ia  also  more  ]>r'>fil'iblo.  and  ii  n  iK-tft  r  swivtrtiwiuenl  ;  that 
c\Bn  if  Srity  »>'i.Li  c.ii.i'iil'.t  I,  wliiL-li  tli.-y  ii>-  not,  they  would  nut 
iH'crniTOK'-'  bi^'li  t'JUM'jii  wi.ir-..  A  cable  ituiker,  in  ei  tar  us  he  te- 
"11  -  coppri  w  :u  1.  i  l-  li.L=  rt  .-ntly  builght,  is  a  merchant  and  obtain^ 
ijiilvu  mejciiiiiilB  w-olils  i  su  so  far,  however,  aa  he  convert*  by  iiwaU* 
of  his  patent  and  secret  proo<»«e«,  papeTi  jqfe^  Vt  rubber  into  an 
applied  dielectric,  he  ii  a  iiianufaci  iirer,  M  talcaa  eertain  riska  and 
BivM  etttoilt  guoraoteea,  but  he  obtains  apon  thi«  niiteiiAl  an  1 
labotir  the  very  much  larger  manufacturer'a  pfoflla.  0«iii^  to  the 
Dec«'-Sxary  subjection  of  the  technical  to  the  commercial  "ide,  we  fin  t 
the  scientific  nvanufacturer  becoming  nubmerged  in  the  merdmut 
whn  know:'  !iir  tii.'iflL-t  >  fur  v.iliiii' ^'  gutla-peri'ha,  rubber,  leiil, 
■■iipp.-r,  .11)1  we  lul  l  him  l.i.u-Lii  m  I  ivour  Ot  any  good  ilitlectru 
that  will  Hell,  and  lliat  mil  enable  turn  to  continue  his  proHlal'l'.- 
dealings  in  these  goods,  rather  than  turn  hi.*  attention  to  the  riskier 
cluinncls  oi  new  dielectrics.  He  does  not  only  object  because  the 
dielectrics  ore  new  ;  the  iiierchtint  in  hita  objecta  to  the  fact  that  he 
is  not  acquainted  with  the  maraeta  in  wbi«b  the  uew  BiatariaU  in 
'I  iiesiioB  will  hen  to  be  bam^  Aa  thing*  ftn^  he  la  i^kt.  He  h 
assured  of  the  permanenqr  of  the  eable  demand,  and  hia  fetiah  ie  a 

•  AUtrfct  of  a  Paper  read  It* fete  the  Inatitution  ef  Bleetrioal 

Engiuter^,  March  7. 

t  lAst  yoiir's  total  cable  («\Kluoe  In  tl.i-  I  inir  '  Siat*»  iiiepprteA  to  he 
IdtOOOyOOOcWla.   {  H'etttrn  iltrlrirutu  ceutuiy  uumlw;. 
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knte  tnnovw.  TraljTi  wban  tban  b  a  Ufg»  tnraonr  Our  viD  1m 

Sod  profits.  In  CDnfimistioD,  wc  liavc  se«n  in  ree<!nt  yean  {through 
t  garb  of  more  (ban  one  proapcctus  which  reveals  th«  form  it  s«fka 
to  )iiilt')  how  a  cable  makcr'«  "eo<xlwiir'  may  letch  the  »am  of 
£10,OiX.i,£>i(t,o<X>,Biiil  £100,0(10.   I  think  the  public  are  well  Biiviwd 

to  b'lv,  ''ii  wlictt'  thi  re  inrln'l«?  in  the  i,'ix»^wi!I  item  a  j''>b  •■Uirk 
of  ]iiv.i'i.«:i]ii.cl  n^.-li|.-.  ;!."v)rlt-.i  )'  il-i'iitj  ol  dnulitl'il  ■'  ti(;ht:ii^ " 

value.    'J'jif  iiive-i'"!'  1-  jii-tilcil  bv  tine  [H-rmaiiriicr  ot  thts  lieniajid. 

It  is  jiartlv  becai:^<'  tlii^  prolils  are  --riit  :hi'.  tli'^  intelligence 
department  (ioea  not  strain  forward,  it  is  uuikiug  to  the  oom- 
BNivial  nanMV  that  all  electric  MBiCmations  are  itmaOtUf 
pbanameiiA  aT tiha  dMectrir,  or  that  In  iMU-uinK  how  to  All  tk* 
iBtermulecnlor  apaeea  of  au  oil  with  aaaclm  oil,  or  a  gntn,  or  • 
powikr,  in  linking  cuo.«iiUirnt><  toj^thur  or  ((radtiig  th«in  to  with> 
(tand  disruptive  str««»,  or  in  building  up  with  design  a  substance 
of  klHnru  dielectric  constant,  we  cannot  help  tarkling,  and  prolxably 
solving,  many  pniMomf'  nf  ciirrrtnoiis  scientific  interest.  Th'>  does 
not  iiiriiti  tliJit  miiiintui  turiTs  liaw  nat  done,  particiiUrlv  at  the 
is'.c^iitidn  of  L'.i  1.  !:i»w  imiJort.ikiiiK,  ^mv:  8]f1endiu  work  ;  but  cables 
iiianot  lif:  tlir.i--hi:<i  ur.t  like  arc  laLiijis,  nr  L-:ih?ror«,  and  lew  hit  the 
cable  makers  who  hare  read  Oliver  ileaviaido  ur  straggled  witii 
MwwaU. 

Tlw  souMM  of  axpart  biJtaniiatioik  on  the  aabjaek  art  Terj  few 

outside  the  circle  of  manufacturers,  each  with  hiB  own  ship  to  «teer, 
and  necewarily  preoccupied  if  not  biassed  bj  that  employnient. 
Price  lista  etill  provide  KMaawhat  mialeading  acbedures  which 
show  au  increase  of  about  M  per  oent.  in  price  to  correspond 
tn  !i  l<in;e  llr  ai^'li  rihnoot  iisel^wi  ^;i!n  in  tbe  m«i5arprl  me-gnhm* 
l"-r  luiif,  « 'ii-ri-ii!!  \vh.itif\t-r  siiiieiinrily  th'jrc  iii.iy  Ik  in  a 
dearer  t^uaiity  oi  ra*A>er,  t  i"  f\;Hnjiile,  i»  entirely  dt^pendont 
on  the  good  faith  of  the  maktr,  .^r^i  UBinilly  un\xri6td  by  tlit 
purvbaaer,  however  scrupulousiy  he  exacts  liis  extra  mei^uhnm. 
Ttum  WW)  are  ignorant  oa  tba  aubjaek  uuat  nljr  on  the  »  ,  n. 
ektaABahed  makers'  repnlatimi  to  tha datdmiHit of 'nev  Unu,  how- 
ever  good  their  product  and  homrrar  mueh  cheajwr  it  tiiay  be, 
Within  certain  limits  uf  price  this  it  pntdeice,  beyatid  these  limits 
it  is  had  engineeiing,  because  there  rnters  into  the  definition  of 
'■  eogincering ''  a  word  often  omitted  in  academic  books,  the  word 
"cIiwiT'It  "— cltc.r.'tv  to  hjiji't  tho  iortm  of  Nature  to  the  tctvic*  nf 
niuiL  Fit  i_\!i:iij>^-,  wlu.-j:  iLj-ulutfir^  Oliver  tha::  ruLiber  were  tirsL 
b«  :uj;l.t  in,  it  i;iiti:  i-uijN'  ih.tt  iiew  tirius,  whufic  ;;u;iranti-irB  wt/ie 
good,  »iTv'  ijiuelitiu  -s  )iiL-^<i-d  liy  iM  spite  of  a  difference  uf  jome  tiiou- 
Diind  pound*  in  their  favour;  this  dillMeiiee,  other  ihinga  briog  utjuuJ,'* 
M  a  meamre  ol  vmi^Bitkmj  of  knowlailja  Suelt  things  oocor 
even  now.  and  there  atill  exMi  aaraMMr  and  the  paper  bigou 
UctaiU  01  namfecture  are  not  our  tnif  weak  point,  c;.,  it  i»  only 
two  jraaiB  mco  Uie  Jiicovcry  was  announeed  by  Steinmetxt-  tliat  the 
disruptive  elTeL't  of  a  sinuduid  alteriiattDg  voltage  on  heavy  oils  is 
ereatcr  than  that  uf  peaky  volt  surgings  from  an  induction  coil,  or 
high  frt-fincTiry  "iwrillntion*.  Should  not  this  ha™  bwn  kuown  many 
year*  ii^-  ' : 

T'.'-rf  1;-  it  wolk  wiinlBd  in  the  flcctriml  vc'tli  on  tlif  linf-v  nf 
I'r  I',  i'lj"  in  .  '■  Slrrti^'h  of  Materials."  Wlien  this  e\i!it^  we  »h»ll 
be  mure  secure  lu  liitvwing  a  stone  at  itie  *-  factor  of  safety  "  oi  civil 
cnginerrK  liy  calling  it  a  mere  "  factor  of  %uwaiiee"  witalMit  bar  of 
lu  ifHCiiHe  in  the  mattev  of  dielectrics,  whOM  wa  Snaly  OM  factor*  of 
20  or  more. 

Kapp,  \'<  years  ago,  foresaw  a  future  for  lead-covered  cables  in 
low-tcnsion  work,  but  owing  to  the  high  capacity  shown  by  )(ur>jtl 
I  'upre^'s  45miles  ol  experimental  cable,  Kapp  concluded  thai  "  with 
ihe  high  pressure  cmployetl  thi-U-ad  d  '.  rrin^' i :f  thft  rahle  ajttd  ;is  ;in 
cuoTiuous  concit-n^'-T  iiud  u'livu  iim  tij  luiivy  » h'Otru^tiitic  iuduv'tion 
Lead-covered  caWcs  wmuM  nnly  In-  jipfillc-n  li-  f'<r  ciinrutJi  <■{ 
bjw  E.M.F.''  He  wiw  nn;  <:un:'i:i<.-nn^'  '.lie  jll  i  umpidli!!^'  idci:u-iii  uf 
ciwt ;  d((ir  rubber  and  clicap  luiuurai  products  have  turned  the  tables 
nowadays,  and  for  2i>.o«o  \u\\»  most  engineeia  woald  eonidar  rubber 
oat  of  the  <|ae«tion  for  uny  but  shurt  wirai. 

Dtgndinff  Hubber. — The  fiiat  step  of  the  rubber  cable  makers  in 
runpounding  down  their  material  was  u  step  in  the  right  direction, 
a  ttep  iu  the  direction  of  c\pi;rimental  research  whii  ti,  in  those  days, 
was  probably  as  valuable  to  the  life  of  the  ele<  lri<  al  jiiduiitry  as  the 
iiivcutiou  of  the  lamp.  NevorOick-M,  tli  iL  r(.:-c;ir'-li  wiw  sotuf 
litiic",  and  I  Ii'-Ul'.  1-  i,i  even  at  piv  vnt  "ftcii  i  ■iriduclL-d  i:i  ;tn 
imacitnlific  way  ;  olherwi-<r  the  ("alj]'.'  (K'nide  wIjo  wch-  ttif  tint  in 
the  field  would  never hav-'  Ir'.  iLi-  nsdnstiy  .■.liji  r  ,  l,ir);i-ly  Ironi  llnun 
to  the  auvantoguuf  >M'paratc  makt-ci*  ui  tlic  ieau-covered  and  bituiueu 
systems.  Tl<>'t«  are  many  itorii-j>  of  how  an  iadividml  foiaman  in 
the  mixing  shop  used  to  discover  by  persistent  minute  nodilicatioog 
a  recipe  which  taeceedod,  and  whicn  he  hid  from  his  mates  and  his 
emptiiyer,  revealiag  just  enough  to  show  that  be  had  now  become 
indi.Hpensalile.    Au  intt-liigeut  foreman  himself  told  me  that  his 

Cynient  wan  based  on  bif-  prodnciag  cables  at  a  reduced  cost ;  he  got 
if  the  reduction,  whatever  it  was,  on  a  certain  schedule  of  prices  : 
that  foreman  might  mix  bow  ha  likad  ao  long  as  he  poacd  the  tests 

*  Of  eoonw,  "other  thiugu  '  Ter>-  rsiely  arc  squol. 

t^B^^  bom  a  I'aiwr  by  Nvrthrup  aiul  l^tree^  AecC»&o/  WinU, 


I  aod  the  caUaa  wan  aold.  In  thrc«  yean  ha  made  meh  a  good 

thing  of  it,  that  he,  a  workman,  refused  to  oompoand  and  caacel  his 
'  agrccmont  for  £600  a  year,  and  he  could  not  be  got  rid  of. 

I This  system  of  secret  recipes  may  b«  unavoidable,  but  is,  I  think, 
a  bad  one  for  the  industry,  Decease  instead  of  producing  a  school  of 
»<  i^iitiRr  chi.'niist-t  Imrnpd  in  the  art  .ind  selling  thpir  asill  at  a  fair 
[irii-c,  »-!i':ii  I'niL'ti'-NTin^  fn)ui  '.s  lii-re  the  utlitr  Wii  cA\,  Ih--'  nuxiO^jfore- 
ill  in  111  fi!iy  Ui.t  ifv  ig  prone  to  go  H«(iej>i.'ndL'ntiy  over  the  old  ground 
and  111  iki!  ihi:  I'nme  errors  at  the  expense  ,<f,  spniL'timea  the  purclioser 
and  Bomeiimes  his  employers,  ^veral  laii^c  companies  employ 
cxpact  amljtieal  chemisis  vaiaad  in  the  mattar  of  rsbbers.  but  even 
thMa  havo  too  many  heten>,{eiM0U4  dutiaa  to  ooadoet  a  really  prodito> 
tire  rewarch  in  an  extremely  dittisult  subject. 

When  too  much  loading  is  given  to  any  rubber  to  bold,  the  rubber 
haves  go  before  very  long,  as  k  well  known  in  the  case  of  cheap 
garxlen  hose.  If  such  an  exoem  as  this  is  not  reached  there  is  still  a 
danger  that  th<-  riili'^n^r  ni.iv  fail  to  pntir»ly  i-iiTclnp  the  i»!c'-rai(*»us 
particks,  'I'lii-  .'ui\turf  liic-n  att.iin-*  .i  i|UiLs-.-ti y^njavipi^  i|..;iitly 
which  cnn  rnly  be  detected  electrii-illv"  aitur  a  protr.ictc-l  iuinii.'r.iii)n 
td  a  t'nrtnight  or  ii  niunth.  In  thj:-  cifL'  tin-  inv.il^ti  ni  rL'-i^tiinL't", 
wbtch  u  ulton  very  high  initially,  steadily  falls,  while  the  specific 
capacity  goes  n|L  Ilia  taat  it  aa^  ttt  luln  itt  thaoqr,  IriU  «a  aiMo 
is  always  wanM  ht  a  httKf  awl  the  maker  ii  bj  n  naaiaadi^Maad 
to  camber  his  tanks  with  a  ftwlBighlto  pcodnee  (tba  tuka  voald 
have  to  be  as  big  as  hi*  fiietoij,  ana  ha  aaja  ao  in  plain  wordt)  thii 
test  is  hardly  erar  made. 

HytjrOKxmie  Maftrial  in  Meial  Tu^— Tha  mlue  of  this  develop- 
ment, which  we  owe  to  the  seaieh  fpf  f  heapmant  nasd  not  be  anlaiBsd 
on.  The  relative  prices  of  ralliar  and  oXaoeh  ByfRHeopiIe  nalaiuili 

ari;  «'jin».  w'kiit  follows 

Pjuw  rubber  ....„   40O 

Oaaierabbir(WDi)    ^   »» 

odbMd     „   an 

Amber  grsase  M.P.  1C5*F.  „..  „   26 

Hard  gnaue  M.  I>.  114-116*K   ii 

Itofinid  special  cotton  oil     16'2S 

Oxidised  cotton  oil  (nearly  solid)   26 

lliick  resin  oil  „   U.'2& 

Unlioary  rosin  ail,„„...M„.»,M»~.-  >•...  6 

KSSiU  a»....,,«.,44M4»M»a  ■■Ma«*«*»MM4«..>  6 

Mioeral  ■.iV...   •,.«.»«**a«M*»-.»t.MfrMMM>t...  d'fl 

I'iK-'h  ....Jkwat£Wto  MS 

TrbiiiUti  Mturoen  ,  ,  .u.,..^   — 

Sloarine  piu-h  (ttwdU*)   Sl6 

Cutwoil   — 

Theie  bydioearhaBi  othar  than  rubber  are  inoetJy  supported  on 
fibrous  bases  whidl  themalve*  vary  largely  in  price,  and  ha?* 
different  ad  vantages,  dependent  on  their  cell  ufar  construction.  Thus:— 

<iiH>l  ootloD  :  Kf!}-pti*D)  free  from  shelve   7d.  par  poond. 

Cicod  linen  yam,  aoblcscbod    7d.  „ 

Fine  inuiilla  iiaper   ...  6d.  a 

Quod  flna  jut*,  free  Ihmi  dirt  and  shaiia   3<1.  „ 

Wood  ftftt   IJd.  „ 

Pennatunry.—Ot  these  the  beat  are  uniizcd  uanilla  naper  and 
tine  jute,  because  they  pcMweM  some  at  least  of  the  essential  <|ualitiea 
of  a  cible  dielectric,  fit.'t  among  which  is  permanency.  VVhatever 
are  the  faults  of  p<  r!:nir.>:nt  Bululancee,  we  can  know  them  and 
prav!']?  niisinfrt  ?fu  [ii.  Tnoir  capacity  doc?  nn(  sad'ictily  go  up,  or 
ihi^ir  uitulaliu;;  liuwu.  Permanency  ]■•  aiwiiy.-  d:  lli.  ull  tu  [iruve,  and 
in  idttavi  cUuucd  lor  new  compound'',  i  need  lutjUly  any  it  is  very 
rjitoly  fouud.  Many  of  tts  have  made  dielectrics  excellent  iu  moat 
icspects,  but  which  developed,  in  the  course  of  a  year,  cry'stalllna 
structure  which,  on  bending  the  cable,  fell  to  powder.  Tbis  is  a 
common  and  more  dan^rons  fault  than  is  geocrally  realised,  and  is 
often  forgotten  when  a  perfectly  sound  cable  is  withdrawn  after  a 
few  years  from  one  site  and  re-laid  in  another. 

/>iefc«(rti;.— The  object  of  the  insulation  is  to  inaulate,  but  high 
megohms  jier  mile  uf  cable  arc  important  ooly  in  feeders  to  fuilitata 
fatul  findin;';.  and  unimportant  in  distributor  caM«w  and  house  wires 
wliert  iht^re  uif  many  terminals.  The  number  ui  prul'.ibU-  u-riiiininis 
[tr  niilu  ot  duliiUutor  or  "  point*"  \K.r  mile  oi  hoiue  .H.-lt!e.H 
th.;  ui-i-lul  ii.--iihaion  by  giviiip;  n  ni,M.-uri;  ul  -.t.e  link  in 

the  chain.  It  the  allowable  leakage  at  any  exposed  punit,  say  on  a 
]i'>rce]aiu  hi  jck,  were  measured  by  10  aMgahn^  tlie  loaksgc  of  tiha 
'  Able  connecting  these  points  might  ba  BiaaMired  by  about  10 
megohms  also,  and  we  are  thereby  led  to  tolemla  in  piaetiaa  a 
cable  teat  of,  say,  1  megohm  per  mile  for  home  wttat  and 
distributors.  Such  wires  would  be  <|iiite  satisfactory  when  n  con- 
sumer's premises  are  supplied  by  a  separate  transformer.  Ten 
ttr.:i^  thl?  tni^bl  be  reiiuirod  when  th(>  stipply  compp  from  a  I'rw- 
len-inn  nrlMuik;  but  even  there  lli.f  in-uhitinii  nicd  not  l>a 
sij  ^ij._mJ  wh.jii  rliiT<'  are  tjaiy  siimli  l*»cal  networks  supp^it  i  hv 
small  .^uli  -.i-iiiii::!.  wliiih  .i\-f.  not  interconnected.*  The  advanliiHo 
uf  getting  such  a  iow  teat  tidmilted  verbally  as  well  as  laciUy,  is  that 
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It  flWMM  «fm  tie  roMrch,  tod  UUr,  perlHipi»  to  pcMlkil  me,  a 
lufft  BimilMr  of  oth«fwi«e  inipotrible  Bubataaeai,  raeh  aa  etlluloid. 
I'lW'^ade  ieid-fice  pitch,  clay,  perhaps,  even,  soiuc  oucli  chemical 
tnaitraeiit  M  eiM  hardening  on  iron  eondactora,  ruit,  oxide  cm 
iiluniiiilutn  coodueU)P»,  A  further  advanta?!?  of  ! .  w  iu5!ilation 

i*  that  it  dimini«he»  j.rubabiUlv  of  lugh  :'?ciU.iliiit;  picjaurea 
Mthen  meUllic  awitchea  are  opened  (oa  beautifully  illmtrated  by 
Mr  l>uii(i<>ll  iectntly ).  owiiig  la  tin  MMHW  balng  ilumft  akuMtod 
by  a  fairiy  low  resistance. 

AUhoD;;h  there  haa  beam  >  fStdiBg  thit  tlw  [ditlactlia  of  cMt» 
j^ve  lower  teets  under  high  fnmmm,  thne  {•  MOM  doatut  a*  to  the 
utilhoftbia.  It  would  Metn  that  the  lower  teata are  doe lo  iocrtated 
leakage!!  at  ih«  enda,  for  cx|>«riment»  on  dielectric  liqnidi  htre 
liliowa  that  tbey  obev  Ohm''!  law,  and  that  their  tpceille  Klistance 
due*  Lot  Tory  with  tin-  K  M  F.  nor  with  the  area  of  Um  oppoBcd 
tIectroilM.'  A  ).i^ti  K  M.K.  w  siild  V>e  nwi'ul  in  testing,  however,  by 
tending  Uj  Ifi-uiiiiiime  with  TutlicfUi'  rapidity  lur  drteclion  any  water 
in  the  dielectric  wiiicb  ini^ilit  i  -  iip'j  ikjImi-  with  lower  Toltagv. 
I  ilmi  !.  Uw,  though  not  Inie  to:  -VJlln,  tiui  probably  be  extended  to 
plaatic  eubatances  like  bitumen,  but  no  deiinitc  oxperiiucntal  data 
exiat  M  far  as  I  kncnr  for  lolida  lik*  paper  an  l  iuu  ,  with  which 
than  are  great  diScoltiai  in  «xperimaBtio>;,  jurily  irom  the 
tmearuiatyu  to  tbeuU«tiMtf  vilWKiidtkcnmtiaiitofchMBinI 
coimpoiition,  and  jmrtly  baauM  it  ia  Bot  aaqr  to  aaj  wka*  the  thiak- 
□c«s  of  11  piece  of  pap«r  ia. 

In  the  caae  of  feeder*,  eapecially  for  hieb-teiMMiii,  the  utility  of 
Iteing  able  to  make  a  aimple  loop  tj«t  t/»  loealuia  a  hijjh  renistanee 
IauU  without  making  allDWaTi  fs  tor  tho  rLtultant  •  t  thu  r.anu.il 
leakage  iagood  enough  reaanit  t\:r  u^uil'  .1  iii^^ii  sjk'viIi'  iiiEulutiun. 
Tbia  property  ia,  at  least  in  the  cvf  of  puv^ur.  rcrin,  rosu:  nil,  an  ]  I 
Iwlieve  also  in  the  case  of  bilutuen  and  rubber,  not  only  not 
coincident  with  high  specific  ditmptive  atnmgth,  but  ia  to  aome 
extent  iuTursely  as  the  atrutigtb.  Thia,  of  COUXaa,  ia  u  reason  io 
Umax  of  aUowing  niodemte  megohm*  even  on  feadMa. 

A«  iba  price  of  cable  depends  npon  ito  omall  diaiii^r  to  an 
axtent  not  uioally  rvalistd,  every  olfort  most  be  made  to  find 
aubatancrB  of  which  very  thin  filma  give  a  high  pnncture  reaiitonce. 
Jf  tliC-KL'  oiMilii  hf-  'Kc  mii^ht  W  ti'inptcrl  to  negliTt  the  iiiej;uhni! 
i  ri  ffrdi-rw  >l-^  well  a.^  on  ili^tnljUCors.  A""  .iu  f:\atuj>le  :  Thii  economy 
if  the  B.l.^V.  Cos  UepKord  UMia  coul  1  have  hml  a  "  niJial  of 
0"3in.  inatead  of  O'B  in.,  and  if  the  Uoard  of  Trudc  had  w  aivcl  the  rule 
requiring  ,'„th  of  an  inch  per  i.CK.O  voitt,  would  Uavu  iMna  some 
bnndreda  of  puunda.f  On  the  othar  luui'l,  the  ttivf(ohnis  would  have 
been  lesa,  not  in  proportion,  but  accord  iu{,'  perhaps  to  an  inveme 
lag  htWf  aaoMt  in  tka  ualikaljrovattt  of  tlie  new  subalauce  ]jvwca»ing 
holh  Inaajvtum  and  diiraptl?e  atiangth  in  a  pK>portionate  degree. 

KUi-lroi^/tu  at  High  }'oltaye$. — Moreover,  if  we  accept  the  electro- 
lytic theory  of  diaaociation,  wc  find  that  absolate  inaolation  will  not 
Dfotatt  n*  Muaat  daoompoaUion  bjr  alaatiMtalia  attnatim  of  the 
lOBi  if  an  diktralyto  ia  on  eiihar  ddo  of  Oa  aappoaad  abaolute 

inaulator.  KtmalX  and  U»twald  have  made  the  experiment  under 
Ilia  microscope,  iitid  it  ia  well  to  b«  on  the  safe  side  and  adopt  their 
coucluaioD  th.a  if  ul^:>  ficium  iu  11  <)<:^nji-  at  all  practical  voltageH, 
however  muhU.  Furiht-r,  ciitiuns  uipI  uiiiona  travel  at  different 
vflocitien  wt  liave  no  icrtaioty,  »li>  n'  my  electrolyte  ia  present 
within  the  port-s  -i  perfect  insularo:,  iJiAt  even  an  altematiDg 
current  at  ordinary  ti-eqnenciea  is  a  lull  security  against  decom- 
pnaition.^  If  this  consideration  ia  of  any  importance  we  must  ivoid 
electrolylca.  that  is,  acid;,  baaea  and  aalt*,  and  coufiue  our  divloctriu) 
t9  diaaueally  inaelivo  oaBinia  oompoiiiid*,  or  ■on'tfaBtiiily tea,  whose 
daai  diatinctiou  ia :  (1)  S«i-«oiiditellvity,  and  (ii)  that  they  extrC 
a  normal  oenioti'  prcseiirv  (tluit  is,  in  accordance  with  Oiv  liiM 
l>V,T  =  iK;. 

1  tliink  ihiit  I'libbsr  inaker<  sin  in  this  )>.irticular  way  l>y  using 
ek'Ctrulyt«  »alts  in  their  comjiuutidiug.  Mr.  Alexander  Siemens,  him- 
self a  large  maker  of  rubber  cable*,  made  the  followin.'  jiM-noiin-ement 
before  the  M.E.A.  in  lft!l6 :— "  Hia  firm  had  Inn-  a^' >  l  uiiie  to  the 
conclusion  that  robber  cablea,  unle»a  lead-covemi,  wi;c<:  uo  auod., 
Tbey  were  abaolotely  certain  to  lost^  their  insulation,  eopecially  in 
places  where  they  were  alternately  wet  and  dry."   ^r.  0.  Schaeter, 


*  meatrt  iV:  0!me,<U,,  8.  4,  pj^  869-aM>.  ISOft  Tba  aetMaal  hjr  which 

'>hni'«  law  d'les  not  bold  with  gutlii  |>«ii'lia.  jiarnffin  and  aulpdur  probably 
gave  riao  t-'  tliv  orii^aaJ  iiupreaaioa  that  d<>  iuralM'ir  obeya  it.  Kor 
axauiple,  tliifl  ir;ir'»  t'r-v-  !<».«  ioxulation  res.i--tr»ii?c  »|iecillt;  than  Umk, 
•Bd  i»        !'-«  iinul  i'injr  wlLtu  measured  wiit.  urreul  ileinitiei-. 

t  As  a  matter  of  (act,  Uiey  tUJ  gain  aome  hundred  {luund'n  wurth  uf 
iMd  and  intuUtioB  by  tbauaaof  aaotor-ilMipad  aaMwr  ao  tha  Milar  aan- 
dDciur«.  Thin  wUI  b*  *e|iaMialjp  eamHand  nndar  **  CenAwlOFa,"  laaa  In 

Hll'AJHlillg,  Ac. 

:  /.tiljcKr.  Phyii.  I  '/irm.,  5,  ]>.  271,  1888. 

f!  Thi"  oonniiUration  in  wl  alu-rwi  liy  C'srniiohacl  a>id  Swyuge«iauw'» 
M|nMiuK'ntf,  whit  Ji,  10  *<>  far  »■  (lieir  r<'«ullJi  wsr*  ue>;*tiTe,  I'oly  shon 
ilni  i»  circuit,  if  i,'om|»i"«<l  enlinlv  .>f  elrcUKlylea,  is  uot  ilvi."Uii"'*«<i 
Thn«  thoy  iii»<ic  a  trannfoiniw  wHh  ui  ekvMoljrlc  stvondaiy  ;  ihey  al»" 
foriiiad  n  closed  circuit  of  rlectivlytc,  the  loiiUicI^  l>etweeu  which  Rnvo 
riao  tu  ao  K.ll.t'.,  and  ubaarvid  no  dwmapoaiiiuu  tjjtatflts  iStcndiM,  UL, 


of  the  Duiiiburg  Cable  Co.,  also  prefers  not  to  guarantee  any 
rubber  not  lead-covered.  This  absence  uf  acids,  kc,  has  never  yet 
lieen  entirety  wcurd,  as  fir  as  I  \:uosv.  On  the  otlier  K'md, 
Prof  Ktnncily  -.we  (-vrfenee  in  IS^n  Udurv  the  Joint  ComtuUleu 
on  "  Electric' Energy '•  to  the  edVrt  ■.hut  tn  "li  rn  mains  tr.i^iht  be 
relied  on  for  30  years  ;  and,  a?  Urge  iuniitj<^i  <  oj  luiMUMn  maitu-  con- 
tain electrolytca,  this  ir  testimony  to  the  aluwueas  oi  the  action  iu 
question,  at  all  cventa  at  modam  ralatively  lotr  toUiimi  Tho 
amount  of  the  presumablo  ininaaa  of  what  micht  baimllM  daetio* 
static  deptaeialion,  iBclatiiag  the  formation  of  ozone,  ftc,  at  very 
high  preaMUCi^  ia,  M  tiu'  aa  Itm  aware,  unknotra  «p  to  tha  prtaant, 
and  mtist  be  risked,  unless  aome  of  the  great  power  compaoira 
choo!^  to  p«y  for  having  this  and  many  other  important  matters 
acifntifically  iuve«tig:it<'d  heforr  V-nyinj;  thpir  laMe^  fcr  tlifrf  h  no 
donbt  that  the  pre?<'Lt  fusliion  ol  shirking  ■,  ollJi^-i'.-,  .I'.jove  lij,i.;*>i> 
maximum  must  pass  away  if  we  ani  lu  ni.ike  seriiv.u  pr'>r'f«as  m 
ii^ng-diatancc  wora. 

VoU-KttUlanct.Sncii  a  research  would  mcideiitaily  cxpUia  a 
aurpriaing  fact  about  Our  higb-tenaion  cables,  namely,  the  Iarg>>. 
thickness  of  dielectric  required  compared  to  the  actoal  HniDgth  uf 
the  tnateriala  employed.  A  single  strip  of  pure  dry  manilia  pa|>er, 
weighing  70  grammes  per  square  metre  and  about  OOtlQin.  thick, 
\rih  re.'i^t  1 ,000  volla  maximum  (for  weeka.aiid  I  think  indefinitely) 
whi'ii  lightly  wrapped  on  a  length  of  small  wire  and  tightly  lead- 
covered  1  [our  anch  papeia ixaniamated  with  reain  and  resin  oil  will 
aomttitue-9  resist  aa  mudl  aa*l9joOO  volts  alternating  on  a  length  of 
cable;  ajid  yei:  meh  paper*,  making  a  thickness  n«  "OOtlin.  iin 
ordinary  low-icnsiuu  mdinl  depth}, cannot  by  any  mt,\n«  In:  i\iiei  ;<-  I 
to  witliataud  60,OOiJ  volt*  on  lon^  lenitllis,  though  on  a  yard  inaglis 
of  "yi6,  say,  they  frequently  will.  A  ".ingested  reaison  fi>r  tlie 
superior  strength  of  the  short  piece  is  tiiat  in  «  lffl,»yd.  length  the 
probability  of  a  atreak  of  dirt  or  moisture,  or  of  nut.dlic  particles, 
or  of  the  oil  having  been  crushed  out  of  the  pa^ivr  in  bending 
tho  aaUi^  or  of  »  bubble  or  wtmuu  apaa^  or  of  an  irregulaxitjr 
in  the  tuidoeltic  capacity,  ia  ona  htmond  time*  greater  than  fit 
the  1yd.  length.  Indeed,  except  to  rmty  the  meahanical  aOiet 
of  savere  bending,  any  high-preaeurv  teat  QB  n  tktot  length  af  aaldo 
I-irovi-fl  nothiDK'  whatever  .about  the  bulk. 

Siimhirly,  u  U  f'.  lor  difruptive strength  on  small thickneaac8pp>vr  < 
uoihlug  about  a  large  thickncsa  of  tlie  aame  material,  bccaute  « 
diiiiiuiahiog  dielectric  atresgth  with  increaaing  thickncsa  is  apiwr- 
eutly  inherent  in  most  inaulator*,  nnleas  we  allow  that  the  experi- 
menters who^i'  rt-Milt-.  vre  available  have  made  errors  uf  remarkable 
aiinikrity.  I  think  I'roC  Perry  wonld  ascribe  part  of  the  apparent 
enbrn  itia^  gf  wmalk  thiakaaiaaa  to  tho  nwondaMuce  of  akio- 
reaiatanea  when  fhe  tolnl  TCHataaee  ie  imaH.  The  weakneaa  of  tlie 
larger  thicknessea  might  also  be  partly  aacribed  to  the  fact  that  when 
the  electrodes  are  no  longer  very  lar]ge  compared  to  the  spark-gai>, 
the  stroaa  linca  will  no  longer  be  uniform,  and  the  potential  gradient 
will  at  aome  part  of  the  insulation  be  greater  than  ia  given  by  tlie 
total  voltage  divided  by  the  total  distance  between  elM;r<i-!e-. 
There  Ls  alao  the  extra  likelihood  of  impuritiea. 

P"WU.i.  —  yot  only  must  the  mechanical  formation  nf  the  ^;ualh  *l 
Ijui  lle  hi  iivoiiif.l  in  cable  manufacture,  but  their  eli-:;ttK-al  ;)rodai> 
tion  niiut  be  guarded  against  The  in?'i!ati<;iti  of  a  cable  between 
concentric  conductors  or  tmder  iho  lead  e.ilTeri  gresitly  from  tha 
slabs  of  tha  aubatanca  tu  whicb  inventor*  arc  alwaya  ao  happy  to 
apply  hi^  foltigaa  by  aaaana  of  a  eonpla  of  hma  balls  or  platei. 
AehnnlMUlcfll  lawetfhtaitL  inawajtotatndidaelriefaoaa 
leogth  of  eakle.  The  atvt,  of  i<urfacc  of  menlator  nnder  struin  in  a 
length  of  cable  h  citortnoto<1y  greater  tliaa  in  tha  case  uf  a  slab  ;  the 
contact  between  metal  and  dielectric  ia  more  tliorough,  the  cur\  e  of 
ittreas  it  totally  dilfcreiit,  tlie  cable  material  will  necesaarily  have  t-i 
hp  lu»nt  olunit  ami  hai>dle<i,  and,  most  important,  (he  nvcr^p  rilav 
■  A  the  111  uliil'  r,  I  u'ljl  les  and  all,  ia  tried,  matead  of  ii  'iivli-  -dir'Je"! 
wjuare  decimetre.  IJufeHea  arc  n  '..'reat  enemy  of  ptraiAUency,  and 
tend  to  losa  of  energy.  IJ  refer  to  Berlhelot's  experuiicula  • 
(^ctanca  AbttTaet4,  l,i>.">it,  \  ul.  11.)  on  laytms  of  diclectrica  subjected 
to  A  high  altaiBating  K.M.F.,  we  aluU  aaa  that  large  numbers  of 
subttanoea  ate  either  polymerlied  nnder  the  treatment,  or  gi\  e  off 
'  ir  hlra  of  hydrogen  or  water. t 

The  reason  for  obJc«Cin|;  to  bubble*  is  not  UKually  appreciated  ; 
not  only  docs  the  poteibility  of  a  single  bubble  increase  the  lhicknt»s 
of  the  aielcctria  thlOOghout  and  thus  add  to  the  cost  of  the  cable, 
but  evi-n  the  incrvMed  thickne**  ia  not  a*  eSectire  aa  the  thinner 

•  AnmiL  Ckim.  Pkfi  U>,  pi>.5  80, 1899. 

t  Thaa  alive  eB  ia  palynvM  in  84  Ihmm*  ;  aleohal  gjv**  offhydrogaa 
aotl  athaae;  ^e  ethylen*  *arie«  i*  paJsnnerised,  loaeo  hydrogen  and 

approaebn  I  he  eaio]>hene  wries  ;  (otqmihs  are  ,M<nTrrt<il  iii"^  e»hv(«-iit«. 
'liie  fatly  alcob-ds  will  ahaorb  uitrogeo.  if  (irewc  ir  ni  ^innli-  cf  an  1  fjve 
I'lf  liydro|;eu.  .Sume  uf  tliv  {larlicular  «uh«t*ncc«  here  meationad  are 
i!itcr«*lii)i;  hecauao  their  reacu-joe  tend  to  preclude  th'^  uMOf  thai  BWt 
lirouimiiiK  lU'Kleru  ual^riDl,  celluluiJ,  in  tlie  sohitioo  and  treatment  of 
which  they  are  used.  Bartholot  Used  iadoelion  coil  carmit>,  which,  a> 
hefure  staled,  axe  leiw  «i»ere  tina  aiausoid  eurrent*  iu  putiiluritiK  if  doi 
in  chamical  cSkU  Howatwr,  Mjeh-lkeiiwenfy  earnnu  irobabty  <wcw  on 
eeaty  iieUM,  4limt  and  aHanatUR. 
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dkltttoie  if  ib»  iMilitn  «<n  ccbUihwui.  TUt  iMfliciciMr  of 
111*  ilSAu  mtcinl  (itskn  tbe  limurd  tlritkmH  It  equal 
t»  tke  AncUr  of  tbe  balb?«)  ts  »ho«n  )>y  an  trxpMiment 
vliwh  ll  ptrlMfs  vtit  M  Ibcwd  it  drt ence  to  be :~ 
If  •rtat)),'*  two  conduelora,  A,  0,  attach  a  distance  a;iart  that  the 
fcir  1*  ji:!.t  iiUc  tfj  withetaid  for  »n  ind*linite  time,  lay,  10,i  <:0  vi  lu 
niaiDlaiscd  by  a  t riii?gff>rni»r,  tni  then  inlrcduce  btlwiH'ii  thfm  a 
►trip  or  two  of  kIms  or  ebinito,  T),  B.  iho  iiuulHtimn  lin-^ks  down, 
allfiotigh  the  glaw  ><  a  vmiv  vult  rousting  su)  4uni.'«  tiiaa  an  «i]iml 
tUekiMM  of  air.  Tbi*  cxpuriim-nt  vai  fhown  hy  Teala,  and  taken 
hf  him  to  abow  that  aboiute  was  a  Icaa  roaimtiiis  aabataoca  than 
cgntiion]}'  suppoN^  The  Mmlmttm,  hnrann  ■  mf  diflmni 
•od^attaainipla:  tberateoffillof  vollapOTMBtniMitnof  ■itlttke 
lltghMt  the  air  can  witbatand  -,  ai  gla*8  baa  a  higher  i^idfle  MMcitT 
tlw  yatenlial  gtadicnt  in  the  glara  ia  l«w  st«ep  than  m  tbit  Mt,  and 
tbecoD$((|aenticcmr?ilat«(pa«uiiiDBpaBetw«itlMair$  uulUte 
heated  glaaa  tbimupon  squB  glti  Ik*  aad  gifCS  Htf  tmilirr  11m 
■ttvnwting  potent  iala.* 


1 

+ 

L 

Fio.  1. 


Pn.  Z 


I  H'fmmity  e/  r<jc(Mr«.— Tbi*  exprrinient  lead*  up  to  ihe  idea  of 
mifwidi^drmtuaiiiall  riaueaof  insttboiaiimlaiWt  which  tn 
faidh  ttp  in  witunin  thin  lajera,  (HpecioDy  wattt  fh*         M  in 

paper  cable*  maj  not  be  closely  ccmpacted  togelber  ror  few  of 
tmog  iitxibilityt  or  *h«n  the  layers  a»  in  rubber  cablva  lm«(to 
economife  the  more  exptn^vi-  incula'.orit  ut  to  •cpatate  the  copper 
frcm  lulphur)  to  be  cLuipufcJ  of  liKfimilsr  c< mjioundi!.  With  our 
I'rtwnt  me1h??<3H  of  luBLuf  iLlure  it  wcniM  tftiii  thut  '^eeirity »»  got  in 
ihe  one  case  by  utiiig  tliiit  tin-  Jmpropriatiiif,'  ml  hns  ajijui'vinialely 
ihe  rame  tpeciticcatiiictty  as  th«  wiyvT  libie,  and  avoiding  crampMi 
paper— not  a  difficult  natter  ;  and  in  the  other  by  avnidhilg  too  gMt 
a  ditfetcnce  btlween  tbe  c(»Bpo«tiaaa  of  the  ooata. 

Uiiiunal  tonako  lablier  ^kaviUt  the  better  grade  material 
nasi  la  tha  «na  inbter  (lUa  can  ha  ttaked  any  day  by  atxeuhing  the 
inwilntion  ofa  aaUo  tillit  htaaka^thaouttroaatalwvagivumvfin^), 
bwatm  a  higher  teat  ia  not  in  tbia  way  with  leai  af  Iha  high-gindo 


Kin.  J. 

material  ;  bnt  unlo-u  the  .tpri  itic  capacity  of  the  high  and  low  Braile 
ix  properly  adjiuted  or  made  to  be  the  same,  which  it  tifiially  i« 
Mt,  the  dtsmptiTc  ntrengtb  nf  the  finished  cable  will  euti'er  ntidrr 
■llarnatiDg  prenurea. 

"  (!raif>nt!."~.\  f«ijj?i!;Mt  litis  nam?  for  a  niiHb<Hl  of  adjiiMiog  the 
rp«c;fic  capftcity,  (iielei  tric  flrciiytli  un  i  coiid.ictivily  of  the  covering 
of  a  cable  do  tlirit  liie  insttTlnlj  cumjioeing  it  ncfiiiiy  Uie  beat  pOHlble 
poaitionii,  wliethf  r  fnr  ri  Hipistiiig  punc  ture  or  iliiiiiniohing  the  energy 
lueg  in  the  insulation.  Thia  u  to  be  duaa  by  departing  from  the 
altict  juMMMBBriljy  ahon  iMonunended  for  eafelaa  na  hitherto 
■a—jhetmad.  LM  m  aomgdar  «hai  happena  ia  a  aaUa  dielectric 
vhanthm  ia  adiUmaae  Mmn  lhapMaatial  af  Iha  <wre  and 
that  of  th«  had  thcalh.  The  imnktor  and  caadiutor  may  be 

partiaulan  «f  IM*  ««{M»1«»ent  an,  ( tMnk. 


enppoaed  wida  nfr  af  laya  of  vpul  iMohwaaiBn  . 
cable,  and  AaN  ttaj  ha  datahigad  aa  In  Fio.  3,  ia  wUeh  thavatdeal 
aealo  has  been  -paipawly  tatggHatKd  to  tnow  the  ihickneaa  of  tlia 
laycr». 

Li  t  ij.c  len^  of  the  horiTOntal'  line  AB  tiniiil  the  ireiii!afi?r*nc« 
of  iliL  coDiiuctor  of  radios  r. 

Liet  ilic  knpth  lil  the  horiiontal  line  XV  «qt,ttl  the  i.ircunifcn  :>>-i> 
of  the  intnliLiiuu  of  rudittt  R. 

Let  tbe  perpendicular  diatanee  between  liut>'  All  ni»l  XV  »<|uiii 
the  thicknc«»  ot  the  insulation. 

Let  the  pcrveDdicttltr  dittance  between  Ihe  line  A  B  and  O  aiioal 
tha  rndioa  of  (M  caffaR 

ThcDj  if  thacoaduotorn  ialiad  to  14,140  Tolta  and  XTTeanuHiat 
zero  volta,  ihere  will  be  a  current  through  tbe  dirlnctrii^  from  AB  fe> 
XV,  and  the  fall  of  volts  from  AB  to  XV,  which  i-  1 1,140,  will  in 
VAcli  layer  lie  prcportional  to  tbe  rcsislauts!  '  if  tliiit  laytr  in  nhins,* 
Tlmt  i",  it  will  be  propL>rtirjiial  lo  Ihc  Itngtli  of  the  linaa  Ai>,  CD, 

to  XV,  which  are  invenely  as  p,  when  f  is  the  distance  of  any 
layer  fiefflOL 


t;  liCaU/at  lf','<(y>  ILM  ."  I'-'t- 
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Dr.iwiiii;  llic  curTB  of  potenti*!  in  the  dielectric  from  thia  I;iw  r 
for  a  37  14  with  hiU  nn  innh  of  inMil.ilioD,  get  I'ig.  4,  ctine  1. 
The  iteepnra*!  of  thia  curvp  or  its  yrorii^mVat  aqr  diMMMa  from  tha 
cnie  it  mra'^nrtd  l  y  thi;  Angle  tlie  tangsntnukhM  wlt%  the  horixontal, 
and  in  Vi^.  -i,  ciirvo  -2,  tM  Vaiffh  <jI  each  l)^]lna^*  rppre^ta  thia 
steepness. 

When  the  fall  of  rolta  acron  an  element  of  thiclcne-i!!  ia  great,  the 
disruptive  atreea  is  proportioaally  great,!  and  thereft're  Fig.  4,earve  S, 
ahowB  what  ilrcss  a  miiforni  (li>lfctnV,  011  n  cable  under  eontinnoiui 
presBUrc,  ia  subjected  to  l!irouv,l>'"iit  its  thicknc^i  11...,  butwi  I'n  >  and 
R  of  Fig.  3^  This  Arc»)  is  greater  nearer  the  conductor,  and 
dimiaiihaafNoil 


■  f  hmaiaigiMtad  «■  IMaa'6  bow  1^  Ohm's  law  may  >«  junily  applied 
to  Inaniaton  (see  Xaoaari,  fT  Obmcnta,  8  4,  pp.  28B-SI60K  , 

♦  Th-^ #n«alton  (o  t!iie  eurve  i«  Xu.  6  on  pa^  14,  where  Vo  - 14,140  voltn, 
;  .V  1!   Illy  ilr*.i  >Iixv>t]ls|ipG&r  to  ViB  Mtialled  u  to  thin  pr«p< irit|>nality, 
but  1  Ihitik  esperiiueuLal  evideim  (Lotnbanii,  T.  Gray,  and  others)  coofirme 
it  iriltin  the  ilMtBei*  of  a  tanUnaoM*  dldcttrk  uadontnui. 

U 
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.  If  m  wkh  to  incrtMe  the  workiaR  prcaure  -vritfaoat  ezc«e^isg 
Uiia  alRM,  whioh  (if  the  c«ble  it  jwopcrhr  dcsiRncJ)  rbonld  be  do 
moM  and  no  le<*  than  the  maximum  mklj  allowed  by  the  »pecifi<; 
ttKtgth  of  commercial  inaalation  a«  uMd,  it  ia  at  pre«ent  umal  tn 
•dd  more  lajera  of  inaalaUon  cmtaide  layer  XY.  Tlii*.  howeTcr,  i.'< 
txcredingly  expcnnve,  baeaoaB  fiMB  tM  mtm  tt  th«  curve  >'t 
gfa(ii(^riti>  the  depth uid eo«t of  iiiMil*ti<m  imJiMW  tut More 
rapiiilv  thantkBTolliga,  !Ihu^  in iha  miopia  Med  far  llie CKTca 

of  i'lK  1- 

A  :i7  I  I  .it  10,000  R.M.8.  tolls  Uki-'H  iin.  of  msuktitm  ,♦ 

A  :!T  n  lit  2(J,00<t  IiM.a  VulU  t»l,<;i.'l'«>in.  of  in^iilHliHi)  ; 

A  37  14  (It  lifi'UlO  l;  M.S.  volts  tjiki.--i  r/Sin,  >.f  itjsiil-ili'iii  ; 
wbeTcas  iLcce  ate  three  ways,  none  of  which  have,  as  far  as  1  am 
aware,  been  (uggcated  before  for  nrKotiating  the  iteep««t  eradicnt 
while  makioK  no  incieeee  in  the  inanlation  thickocHa  be>'ond  that  of 
direct  ptopomooelit^  between  the  thiekntw  and  ToU«ge  nied. 

The  fint  mctltod  i*  obviooe :  It  ia  to  make  the  didearie  etrenfcth 
«f  the  iDsnUtien  m  cecb  Uirer  pn^oitional  to  the  eticei  (or  voltMe 
gradient)  in  tlnfe  leyer.  Thta  maf  bo  done  hy  nnlliplyiiig  the 
namber  of  layem  m>  &■  to  TitiliFei  skin  reeistance  or  by  u>!Tie»  special 
matcrialB,  for  Ujt -.DntT  nr  LupMv  strst-wl  layers,  of  hii.'h  ;-tr..ii^-i li 
like  mica,  (^iilta  ;>ercha,  <&<c.  Otilr  n  ^mall  improTemeut  m  j"i>Hit;Ki 
in  thii  war,  becauae  many  makvrs  .ilnniiy  employ  for  the  wli  <1<1  of 
their  intulAtion  the  «tri>DSC*t  material  that  combine*  the  varioui 
qmUtici)  r,i  e>  my,riesibili^,  pernmuen  -y,  &c.,  while  many  otbera 
— fiw  esaiupW,  the  rubber  cable  maker*— are  com|>c1kd  by  other 
OPOiidentto&B  to  put  come  aoch  rabetanceas  pure  rabl>er,  wliich  h 
not  tkdritaongeat  dielectric,  into  the  poaitioD  of  ijieateat  strain. 

Itbtrae  that  makcn  have  tometimea  tried  intrcducing  in  the 
covering  of  a  eahlo  a  layer  of  estra  atRn;;  md  pruportionately 
expentive  material,  witli  a  view  i<«  iliniitrL-hing  the  diameter 
and  total  coat  oi  m.-nlau  in,  l  iu  -.hi'  atiinipt  boa  generally  betn 
ali«n^<^ti("l  bpr«u?f  tlie  res.ilt.'<  wi  if  fittii  r  jii.iilf'iaate  or  ifivfiiilar. 
The  iiLiiiKjiiiVy  insv  hv  ifciilml  U>  tlic  -Irtiv  liiflntrii:  laji^r  bo  ng 
tuuatiy  put  in  acme  place  other  thau  n  b«re  the  |iotential  graditni 
ia  rtMMati  The  imcnhrilgr  «f  the  reaulta  ia  probably  due  to  the 
•Jtotauon  of  the  ]^otraoB  of  the  tteepeat  gtadieot  by  the  nnuMleed 
effect  of  ihc  fpCGiGc  condacti^'ily  cr  the  spceifie  capacity  of  the 
"  atrong  layer"  displacing  the  atrain  from  itaeif  on  to  the  iorronndiDg 
Weaker  dicleclrie.  The  experimtul  of  Fi^it.  1  and  8  givea  an 
interesting  example  of  the  dar'gt-r  of  introducing  a  "atrong  layer" 
without  having  regard  to  the  tfTect  of  capacity  on  the  cradirnt 
The  lecond  and  third  methods  of  diminishing  the  tliickiio°.4  of 
insolation  comist  in  ntiliainfj  those  appiirm'lr  tiiij«ctionable  (^oaliliea 
of  condnclivity  and  ;><.'cilic  mJuctiv:^  cai<ii'::ty,  and  adjnidnf  Or 
grading  tUeui  u  satli  l«)«r  uf  iW'  l  ovcnnj;  of  tht  cable. 

Tht  Conitnctirity  MtthoJ. — By  rrrernn^  lo  t'v.  3,  if  we  make  the 
Kiecific  conductiTiiy  of  the  inner  Jay ei«  ol  the  lotulation  greater  than 
dw  nvaiage^tlM  diAnence  of  vobifa  (Mtmantkntwo  etdiis  of  each 
of  theae  layers  will  thereby  be  red  dot  d.  'In  fact  we  may  so  adjust 
th*  apaeine  oeadttcUvi^  of  all  the  layers  that  ihe  fall  of  potential 
In  aaek  of  theu  ia  a  nlnlliium  and  is  uniform.  If  SQ,000  rolta  to 
Ibe  c<'iititnrtre  may  be  oammed  to  be  the  maximuni  aale  gradient  in 
tbc  j>;irliciiUr  mateiisi  under  conaideration,  the  curve  of  voltage 
[wbtrh  ijutt  becomea  a  atiaight  line'i  is  ehown  in  Fig.  4,  cnive  i, 
the  riri-M  ii  uniform  throughout,  ^ad  is  a  straight  horizontal 
line,  nil  (K^ition  of  the  dielectric  ia  more  idle  than  anotJier,  and  the 
toul  thickneaa  of  dielectria  ieqtURditO'l7Sin^iiBlaadnf  Oikin.  Wa 
shall  now  lind  that  a 

17/14  at  Mtl40  eelti  (coaattanou^  ealy  req,nbr(j<  O^bio. 
ditto    S8k9B0  ditto  dtUo  O&dOiu. 

ditto    42,430  ditto  ditti*  O'^SGiOi 

The  means  for  obtauiing  thia  result  are  simple.  The  exact  spec) It; 
eondactivity  to  be  given  to  each  layer  bears  a  ilircct  proportion  to  ihe 
onUnato  of  the  curve  of  gradient  plottol,  as  altown  iiKMirve  4,  Fig,  4. 
This  curve  is  in  cveiir  respect  «tmil%r  to  ourve  t.  Fig.  4,  eave  ibat 
the  radial  dejnh  of  dinleetm  for  which  itiiealeahlediiiadnieadilNmi 
0  Mn.  to  0-S7f>Tn. 

!f  tlii!  in.'iiUtMii  ■  f  (Kb  cable  la  pa[>>r  ntirl  rKiin  ml,  tht-  .':i:m(iuc- 
tivity  of  the  iniicf  layers  is  taaily  lowejnl  ity  ur  lw(>  per  ceui.,  as 
required  by  the  curve  of  gradients,  by  adding  lo  the  iniprvgnating 
fluid  used  on  the  layers  a  very  email  prnctntage  of  linaeed  oil,  which 
hae  BO  appreciable  elfect  on  the  diamplin  ettangtli  and  ia  too  small 
in  ansnoty  to  effect  any  practical  dtantiott  in  the  epeelfle  capacity 
of  tna  layers  "  graded  "  by  its  use  thaa 


Per  c»n;,  .-if  liuieed. 

No.  ot  Injer.  Timkmaa,  oil  lujded. 

1st  uutsido                     0  Cd  I,    0 

2nd  next                    (lijtm    (MXUl 

3rd  d«  ......     OiOm.    1HM8S 

4th  do.                     OOSin   OOOOZ 

Sthioude                    OOBin.    000(5 


Tbia  method  loaes  value  (i)  bvcaiwe  of  tlie  lorae  effect  of  small 
intpniitko ;  (Sj  beeauae  of  the  Umpaatnrs  cotlBciCBta  of  Dm  oila. 
(Ta  It  cvNffiiiMriL) 

*  Choeen  hacBBae  thia ia  the  aixe  and  voltage  of  the  INpUi  rd'au^ 
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The  rise  in  the  generating  oosta  of  supply  by  thia  tiDder- 
Uking  laat  ytar,  although  regrettnLile,  ia  pethapa  hardly  as 
much  as  might  bavr  been  expected  in  the  circanB^tances. 
Notwitbataoding  the  tmbarraasment  aiid  dielocatiua  of  the 
eygtem  caused  bjthe  fire  at  tiie  Meiiden-lane  station  in  March 
laat  year,  had  it  not,  boon  for  the  greatly  increa&cd  Gip«ndi- 
tnro  CD  fael  the  costa  would  have  been  oomiderably 
(HmiaiBbed.  Thaa  the  onlj  item  of  magnitude  in  the  coato 
oolumn  of  our  analysis  wbtch  ahowa  an  inoreaae  is  that  oC 
fuel,  and  this  shows  a  rise  of  no  loss  than  O-SSd.  por  unit  an 
compitred  with  the  1699  figure.  From  the  direotors'  report  ire 
uudersUnd  that  tho  price  paid  ibr  ooal  was  nearly  90  per  oenk. 
over  the  price  in  1899,  thus  the  higher  price  paid  for  fuel  was 
mainly,  U  not  wholly,  the  cause  of  the  increased  oosts.  Em 
ooaaidefkff  the  h,?oamU«  oombination  of  an  oatpnt  of  aandj 
5,000.000  unti  in  tin  vMewltb  alond  Caolor  «{ 18-7  ver  MOl, 
tho  total  COftts  at  their  higher  figure  arc  by  no  means  abnonial, 
whiU  On  management  and  propriy  cLitrges  are  very  low. 

The  year's  outpnt  oxaoadad  tut  of  tho  preceding  year  by 
over  29  per  cent.,  and  at  the  moderate  average  total  price  of 
not  quitt!  1  '2d.  per  unit  rrsultod  in  a  working  profit  of 
I'MJAl,  representing  0  77  i>er  cent,  on  the  mean  capital 
expended.  Hjt  uf  thia  amount  X8,000  was  carried  to  the 
depreciation  fund,  and  il.Oi;i  paid  in  inter(>3t,  the  remainder 
affording  Qgaia  an  ordinary  dividend  of  'J  per  cent. 

The  lo3»  ocCH.ni'jned  by  Ibo  tiro  is  being  written  off  the 
tibiire  prtuiium  account. 

Ihiring  the  year  22  mile.'!  of  main.ii  were  laid  in  the  West 
End  nrvti  and  27  miles  in  the  City  area,  raising  the  total 
length  to  17  t  miles.  The  Lambeth  atation  .site  ii  now  fully 
occupied  and  eiiuipped,  and  mo;or  generators  to  the  capacity 
of  1,500  kw.,  and  batteries  to  400  kw.,  have  b&m  installed  in 
the  sab-station  at  Short's  Gardens.  Another  snb-oMlOBi  and 
also  office;,  are  being  erected  in  St.  Martin's-lane. 

For  the  Bupi^ly  ot  the  City  area  motor  generators  and 
batteries  are  baug  installed  at  the  Ludgate  Hill  snb-gtation, 
from  whioh  aopply  ia  already  being  given,  while  another  sub- 
station is  in  ooorse  of  erection  at  Fenohureh-aiMab  Of  tbo 
equivalent  of  89,431  additional  8  o.p.  lamps  OOOaootod  dncfats 
the  year,  tlio  aqnivalent  of  86y00i  mm  ill  (bo  WMtan  tnai, 
and  8,4S7  in  ibe  City  area. 

Brofflpton  and  Keoaii^ftoa  Electricity  Supply  Oo.  (Ltd ). 

This  company's  aeooBBti  lot  laat  ^aar,  liko  tbooe  of  tho 
Oiaring  Cross  Compa^f,  aihov  ttial  tho  lii||fa  ooil  prioaa  havt 
been  bearing  heavily  on  supply  andertakiogs  generallj.  At 
Brompton  last  year  the  fuel  item  was  0-12Gd.  per  unit  Ugbor 
than  in  1899,  and  altfaoogh  labita&tUl  ooooomiei  woo 
efftottd  in  tho  waitoa  itam  and  in  0ie  mamgament  and  pro- 
perty  charges,  tb«^  troM  iBoaflkinit  to  pnvant  a  sli^t  liao 
in  tuo  aggregata  coat*;  Tlio  flgwa  of  9>8W.  fur  total  aooli 
howevwi  a  moat  aathliotoiy  one  with  tbo  lood,-faobic  of 
13  per  ocni.  and  tbo  ontput  of  1 ,494,10(>  onila. 

Notwithstanding,  however,  that  they  bare  been  both  redoeafli 
the  wages  at  the  station  and  the  eolloctiva  management  and 
property  charge,'^  »re  still  too  high. 

The  ytxr'a  lamp  conoactioas  increased  the  total  by  14'4  per 
cent.,  while  the  year't  Ott^t  «aa  bi^hor  bf  aO-4  per  oant. 
than  that  of  1899. 

The  Ibllowiog  tablo        tho  ywgraio  made  since  18a>:— 


Year. 

eon-  I'mp  coo- 
4umer>  neclioiu 

1 

Ootpiit  e 

I 

nint 
anoilj 
Kw. 

;  Max. 

1  Kw. 

T<it«l 
rennue, 

NVcKking 

1889 

78 

4,520 

"  ."■  '  1 

■|      ■  - 

1890 

248 

13,665 

3(X) 

fibio 

iC3e6 

1891 

373 

19.388 

247.861 

300 

'260 

8  328 

2.250 

fl71 

23,700 

313,434 

450 

3:6 

10,689 

2,837 

690 

28,429 

3^fl,5:6 

550 

3i4 

12,0i4 

4.231 

1891 

3S,8i8 

400,911 

550 

410 

13.6% 

626) 

18^5 

44,168 

476.714 

950 

520 

15,395 

6.811 

1836 

l,16i| 

bb.Tbb 

643,653 

1.325 

658 

17,4  ;2 

9,052 

1837 

1,4  J  6 

66,364 

811,255 

1410 

10  i 

30  811 

12,033 

18i8 

1,777 

80,301 

974.618 

1,460 

917 

24,907 

14,066 

im 

96.303 

i,a4iJ^  1 

1.810 

I  1.105 

3ft417 

18^181 

S,386 

., 

10S,97S  >  lfi»*,Wb  i 

i  1,»7 

81.9W 
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YEAR 


QUANTITIBS- 

Dalt*  f^n<>i  :.t  -"1  .  

,,  SOLD^TOTU.)  

"  ■UhrpabitallgfatfDg.'ia. 
„   BMd  on  worki   

vvm  SOLS  pu  8  ar.  lud 

Kulmum  'uppljr  dsmaodad  _ 
HsDb«r  of  pubUe  l«inpi_  _  ^ 
Hniobar  of  cunnnwi    _  _  - 


OonoBctlotu  to  mtbu  In  8-e.p.  laoM  ^^mmm 

utAom  or  ruun  m  snawAm— 

\  OAPITAIr- 

MTBOSIUD  (VOVASI 


Ljftu  iLi  'u  *  i-ik'  I  If  t  .fi::Lure  chftt^M)  »  »  — . 

AVTBOKISED  BUT  NOT  TET  BIOKITH)  (TOTAL)  . 


.,,    SliU-S  (uuc^lixl)  _____ 

nruBdorAi,) .  .  

uantTi  OK  inrxonifia 

DEPKECIATIOH  FUHS  vaaw 
SZraVDBD  ITOTAX)  __._., 
Ldldi  Had  bolldlngi  ___ 

PUot  

Mkliu  

MiKcUkDeoal  _...„.___, 
■ALAS CI  (»  OAFITAL  A000m._, 


Iha  Chariiig  and  Stnad 

i«eo.  -  {< 

w.apktdwu.  r 


9(a,lH2 

2,512  kilijwatu 
13»fv 
1,150 
182,689 
113,000 
3.620 


TuUl. 

£500.000 

350,000 
LSI], ceo 
31l2d0 
360.003 
21,2r.O 

125,800 

nil 
nil 
ISBJKA 


2&,000 
498,174 

181.567' 
l.'17.17Z 
162,'t81 
6,956 


Ptt  kUmratt 

£138 

101 

!  **  I '  -  • 
670 
348 


^  H  BMtVt,  Ac  I  ^tmtmt 

M  public  lightlDf  ...••MMMvaa 

„         ule  of  l»mp«,  Ac,  _________ 

„  taisc»ll»iieouf  •ooroM  

BZPEKDITUBE  OUT  OF  KBTSVUB- 

VOTAL  COR> 

woui  com  ____. 

tmnration  of  tlftlricily  

Fual  (Includiug  urtuKe,  he)  ^bbm 
Oil,  wuba,  wstcr,  storw  _•_•_•••_  ____ 

Wigw  tt  lUUco  

Bafsin ud  nutotaoaoM    (teMoo ______ 

MMHMfai  ^  f{(r('<''i'F  --  1 — _  _M  

KaiMun,  nosvkl*  of  Dutni,  As.________ 


JhrMu  ... 

Mmt,  rattt,  bMN  .. 

't§9>w)tmmt  «  __. 

»r,       B&lAriM  -  ^  - 

BUtl<HMC7,  Ac . 


TttaL 


£70,787 
69.701 
8M 


a4« 

672 
716 
138 
50-3 
403 
450 
1-93 


7.387 

s.no* 

',.'.',7 
•)1-1 

I'Jl 


4400<1. 
4-330d. 
QrOtOd. 


OHOtxL 

t'.Si<L 
0-8£<),i. 

o-oasd. 

0349d. 
C^26ad. 

O-OTOd. 


O-iSOd. 

0-219.1. 

0-012.1. 


POTAHOIAL  BBBULTS- 

I  nU>nT  FOR  TKAK   

t  etUTi»^  t'l  r>rpreeUt!oD  Pond  ___..« 
Sdo  cjuri"!  -.M  HoiTv*  ir  SlsUag  Fttod  __. 
Net  ii:-<'rr«'  i     .     1:1.1.  Dabratar*  ehwfH) . 
■AtAVCX  TAOM  LAST  AOCOVHT  ^______.... 

BALAaOl  ATAl&AU  ran 

OADntlxT  mViPEHD  PAID . 


DKa  SI, 


b.s'.;  T.jy 
4,997081 
4367,360 

iae,sei 

V564.582 
32-6 
3,049  kilowftlU 
US  am 

222,120 

isHiooo 

4.90O 


TotU. 

£im^ 

800  COO 
.^5.1  ."-.W 
510  700 

I  m 
10, /UU 
622.633 
3W.000 

322,633 

10000' 
36.0C« 
609.830 
21?.9iJP 
21.:.41l 
176.779 
5,707 
-99,130' 


Per  kilovall 

£231 

163 

6! ; 
101 

\U2 

l:  \-- 
127 
61 

66-8 

817 
7  35 
121 

435 
43-3 
361 
1 16 
-20-2 


Tbtal. 


£87,099 
M,200 
1.260 
1,464 

"l76 


41486 

ffjii? 

96,718 
1,868 
6,837 
4,019 
3J>7t>' 
1.145 
1,862 
306 


8.086 

3.646 ' 


P«r  null  aeU 

^418Mr 
4'OUd. 
0-061d. 

0-  mOi. 

O^OSd. 

»38Sd. 

1-  988d. 

0-286d. 
0-193d. 

0-r>!J. 
00.-.5.I. 
0-096d. 
ODUd. 


O^SSSd. 

0170J, 

■■012.1. 


ramCUTAOA  OP  total  OOITI  TO  OBOU  KfTOTB 
rUhnratt 


I  par  S-cp^  lamp  MtpMitj  ........... 

t-O.P.  LA»  OUtf  AORt  ...... 

I PEK  •  C  P.  LA»  oomom  _____ 

Meaahargocl  f  .r  li){htiiiK,  paroolt   ____ 

F^iHokarged  for  power,  par  iuitt___........ 

1  for  public  llrthMag  


c*p,«ip'nitKI 

TotaL 

B.000 

3,292  .  0726;; 

mm 

1.021 

4,542 
334)88 

0124%  1 
0830% 

!  - 

9~ 

496^ 
4a.14a.0d. 
AlflL  Ufc  lOd. 

6*.  2'.1, 

12s.  e'^d. 

78.  9d. 

6.1.  U>  4,1. 
4.1.  to  2>l. 

£17.  Ui.  H. 

6^  Sid 

lis.  4M. 
78.  lOd. 

6>l.  I..  4,1.' 
4d.  to  2.1./ 
Bf  ooulract  1 

m 


MPTON  AND  KENSINGTON. 


'iSS* 

AIt.<uiT.  frill  - 
H.  W  .  E  i 


Oo. 


rac.  31,11 


1.241,308 


21 '9 
1,1C6  kiluwatu 

95.303 
66,690 
 ^1,810 


1,494,106 


223 
1,307  kilomtUi 
7  aicv  M  slow 

108,978 
67AI0 

2JC0 


TotaL 

Pv  kflmrall 

uap«clt}r. 

TotaL 

Pw  WlnvaM 
c.p«dtf> 

£249.500 

1^  -iIO 
h  I  .'111 
Ltvi,:iU5 
1*,30& 
.S'/.OOO 

41.195 

41,1115 

£138 

no 

2'rfj 

116 
874 
276 

22-8 

£249500 

'  ...  ■) 
208.306 
168,305 
50,0C0 
41,196 
41,195 
nU 
ml 

£116 

y<i-3 

231 
964 
733 
331 
191 
191 

11.500 
186,212 
20.2*J 
&1,404 
68,113 
3,401 
^22,093 

635 
103 

a-: 

5i!-2 
37* 
1-88 
+  122 

17,600 

207.701 

21,7,'>J 

iiu.oit.' 
71,926 
3,996 
+  604 

810 

961 

10' 1 

609 

33-3 
1-86 
04811 

Tout. 

PtfBBttMM 

ToUl 

ParaantoH 

£30.417 

28,912 
1,491 

5-  88Sd. 

6-  60Sd. 

miffi" 

34,468 

5-  804d. 

6- 690d. 

13 

0«»d. 

~K 

£12,887 
7,889 

3.'648 
43<1 

2,646 
513 
4i1 
349 
1  99 

2388d. 
l-Wi. 

0-7C<>i. 
0-O34d. 
O-SlSd. 
0-099d. 

o-<is:,i. 

C-019d. 

Aim 

5476 
450 

3,068 
621 

'■6? 
487 
75 

l«6d. 

0-832d. 
0«72d. 
(M8B1L 
0-lOOd. 
O-OSftt 
OOTSd. 
OOUd. 

4348 

oisod. 

4,935 

0^93d. 

i,m 

■  i.'i,W 

i^eea 

i',t 

,',riij 

0-386.L 

0G2.5.1 

0-r-  1  I 

0  1__L 

a.t'i:: 
21.002 
163 

0-Nod. 
0'49Sd. 
0-336d. 

0026.1. 

%  to  IBMQ 

TalaL 

%  to  Buaa 

cap.exp'iMl«d 

V  7,000 

1,015 
.  169 

0-&&8X 
0«88% 

6,003 

3,000" 
i,yf>7 
2D 

vmi 

0-998% 

6 

40-2X 
£6.  l&a.  8d. 
£16.  las.  Od. 

1..  3Jd. 
IDS.  9d. 

6a.  iki. 
6d.» 

3.1. 
21J. 


41?; 

£6.  17a.  Id. 
£16.  14a.  Od. 
4*.  4id. 

10B.8id. 
6fc7id 

6d.» 
3d. 


 — AaHAaw.— «  Indadta  Cia.MT  

,  daaraciati..D  fund,  b  Inclatltk  i;i3.\7sf4  |o  imrcbaiebf 

Wtlaaef  ttchlti,  Im  lixllng  law  lIudi-.i  In  cnnecti^ii  ' 
ladHUiv  cliO,  l«w  cuau        .ii'l  aootdnl  001 
atnaanatuAtcaiiaaO  Mkogo,  and  ol  kaat 

i  udutn  «l  dtrmawrwawMiMlon  <l 


(Had  (tapttal)  aal  AS,0CO  kalaBoa  «t 
ktie  <>t  nnaraiHaa  ilatiao,  naaiaa.  laadL  baOdlap  ant 
tbarawRk.  tOm-aspaailML  d Indadaa laaawaiw 
UMBiaUpa  aMnM  AUL  /todlMaaBU.  alaMaa 

 AiOyBo.  Ala<da4w«(«tt 

14  IM  «|T?,  mSMw  AIM  aad 


HUmPTOM  AKD  KBHUMOTOW  -Uiuau-a 
■tata  aadlUng  COS,  U«  £ui  ami  laaaiaaaaa  AtlA 
k  Wllfc  dlaxuDi*.   e  By  axmuMDU    t  IlUlaalw  a( 

ISmn  58H1w''Mff'lair  '^'aadlaMMBM^ffiSL 
inula tS^SJv'^^ " 
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1, 2  ft8  SALISBURY  COURT,  FLEET  ST,  LONDON 

ni^hmtti  9(9  Rolbora.  Tdfgnm$f  "KounmAW  Vwmnm  Uamm. 


sImU  bt  aUnaU  to  tki  P*iliihtr  "Thi  ELtcimciAN,"  Salisbun-amTi, 
FtMt-ttrtft ,  L'.ni.Tn.  A  C.    Clifq<u!  ami  Miyiuy  Onitrt  tlxmii  bt  maJt 
MmM  to  "Tu*  Elictkician"  Printint  iU  PMiihimg  Compnf, 
Uam,  mUkttmtti  '•Coutu  ami  Ct." 
Mil  amtHatmm «» u  uimtM  » in*  Eomnu 

<<H  Mbft  for  intertirm  I'o  "Tut  ElicmiriAK,'  ur  eoiiteMaf  f MtttMU, 
Miu/  lu-c-omfa'tifi  by  llit  tijmt  aiU  aidriit  oj  thi  mittr  n  rvHtfU4  af 
geoi  faith.  No  natU*  wktUvtt  it  (oAm  »/  auonymoui  tommmkatioiu. 

"Tms  BLacnicuii'*  U  pMUhU  mmf  Priitf  m»nttag,  *i  Mw/br  CW 
mornint  •mB'.  It  It  0%  tttt  *t  tit  nUwaji  tooiiisUt  OfwylMl  tk$ 
Kinftom  tm  PrUU^  inoning,  mU  um  U  oilaiiud  oj  tU  Bittmhn  md 
Niwrnndon:  or  iirtct  from  tki  P%bUtkiHf  Ofiett,  as  «tow 

fKhacrtptlaB  btM.— The  Ritci  ror  Sabfcn'pdoni  to  "Thb  ELICnuaM* 
■tc  u  u&<!»  :—         Ykak      Half  YtAx     Qdaxtu  ')  Poit  fiM, 
VBltt4Ktac«M  MkOi.   ...   UI.M.   _    Tt.Od.      V  Vflbta 
fMWfMM...  MhN.  _  mtft  »  HkM  JiiaimMk 

NMr  rdfcwg  tf"Tn  ■wCTMctAii*  iwiwi  »i  Afmrniiomm. 

"  Thb  Elictsician"  o/wf  tMupHonat  aimmtagti  to  Aiatrtittrt,   It  tiA 
f*T  Xka  larg«al  «ln«lftUaa  of  uir  KacUAb  KUotrtoal  paper,  aad 
clrculat**  Ul  OT«r  th*  WorltL    7  ^ii  si^timnt  is  guarautui. 
AinrtutKuut  Rattt,  •«.,  forwaritdonatflwaiiois  to  th*  PwUUhtr. 
TiAM  ADvnTKunMti  lirimMfif  wi  wwH  tow  iwiil  mA  Ut  OJUi 
mt  UUr  tkm  Pint  Patl M  narnAy.  gwti  tfiMpMtg  aimtlimmi 
oritrs  aniallmMMtittltlllhualmHuwuiasmustbiin  Pvilitktr'ikmis 
by  WUnniaf,    WMfftr  A  tm  Himm  It  by  Wtiimiay  moninf. 
Orricui.  AwHOOiiCMnwwfc  Aj>c«lOiiib«w<  Smau  Aovutki 


410  i^MJkf.  NimtMtn,  and  eiitr  MUcatiout  tm  bt  eU 


Bj  W.  O.  FUBKB. 


■UOTRIOAI.  BOOKS  AKD  PUBLIOATIONa 

lUCTSICAX  TISTIHO   TOS  TZLSOKAFH  nsmzil,     Bv  9, 

BLTOII  YuDKS,  m  i  r  k.    PHci  lot.  M..  Doit  frM;  •Jbnxul  IIjl 

TU  tTirsBaTi'  avJDX  to  tuBiilujrx  oablx  tiitim*.  Bt 

Mmbi.  H.  K.  C.  rwBBkud  J.  C.  H.  DAiiiT.  rriMe*.n«t;akrat«,  •§.!«. 

BnUMBAmTCVZ-BATUTXBATraBmBMUMB.  EdiM 

aaat-nnUK.  WMh— laHn flinMPB «■  jt»Jli|pritttB«>ll TMn Md 
■••(B  Kar  w«ct,  ama  •  cbartar  iMag  "  mMHd  Bbii  '  «■  Ok*  rakHot. 

m  poramoiRTzs  aid  m  Aoruvcri 

L0CAI.I8ATI0H  OF  tAVLT*  »  XLIOTSIC  LIMX  MAXSt.  Br  r.  & 

Ku'ilAit.    Krlm  M..  IWtlllfc 

MOTivs  FowKB  An  raiinw.  Br  ■.  dmmbub  oimbb.  mm 

12*,  6*J.,  r*»«t  fr^   

lUBHASICB  CABLX  lATIBC  AHD  BnAIXIV*.   Bj  H.  D.  WlUmr- 

nr.]!.   Prlct  ir«.  M.,  BO«tlr»». 
BLXCTSICAL  LABO&ATOBT  VOTXI  ASS  TOUU  (BtawatMT  bbI 

AdTuioMl)   Ami)(«J     Dr.  J,  A.  rLUiM,  lt.A.,  TAA.   FrtfiUd  gutUmUn 

ILZCrkoilAOIIBnOXKBOBT.  ByOuvnHlATUiOk  VoL  Z.  Pila* 

TU  ALtfikATl  eVBBBBt  nUBWOUOB  DT  TSBOBT  AVS 

FBAOnOB.  Dr.  /.  A.  rUKIiia.  VOU  I.— TU  DrDOCXtOK  OF 
KLKCTKIC  CVABXirra.  Niw  KniTloa.  Prle*  iti.  M..  potilta*.  TOLIIi— 
THS  imLISATIOH  or  nrorCED  CUKRKNTS.   Frle*  lit.  M.,  iMrt 

KIBCTBTC  LAlCPt  AITS  XLICT  'C  LIOHTIVO.  I!y  Kot.  J.  A. 
fLlKlHO,  U  A..  D.Sc,  r.It,S.   New  EJ.  lott.    M  ortjlnjil  Ilm«t.r»UuEii.  prli!«  oi 

KASIZTIO  UDDOnOB  IB  IBOB  i.KO  OTHBBHXIAIJw  Br  Frat 
J.A.Bwia«.M.A.  ll«w«UUoa.  mc*ll»M,BtitftwsakH^lll, 

BiBCTBiCHonrBPOim.  BrA.T.8inBB.  Malft^bm 

TBI  AST  07  mCTBOirnC  nPAXATIOB  0?  KXTAI,!  (ThMrttltal 

and  PrActlcmlji   Hy  [>r.  (Jtji..3x  Oi^ab.  l*rk»       w  ,  p.«i  (r<>«. 
K  tBCTEO  CHIinBTET.    Ilj.  Dr.  GioBai  GoBB.    Priot  a»..  port  ((M. 

rKAOTiCAI,IOnarOBXI.XCTBICALRIUBBTI.  Br  A. 

•ad H.  a  WiLMBu*.  mat^M^^Doit Om. 
PMMBKtfTOi  ABB  OOBMiriATOBa  OUm       FrMtUtl.  Br 
itliML^BIWfctMaB  H.  ta.  BOiiAi*.  ' 

%BttL  rHM7La<L,u*lN«.  7«".»™ 
A  fOOnf  lOOK  OF  BUCTBICAL  XHOIBUlIXa  FOBBULB.  Br 

W.  nmL uid O.  M.  KtMOVK.   Frine  7i  ltd  oil,  [xKt  (TM  71.  M.,  (tiKiad  it  ■ 

tainHMmr  mUUdo,  Iti.  M.,  r>.«t  rr..«    N«w  <..Illkio  In  Um  pr««. 
"TBBXUOTBICIAB"  FBlMIKB.    In  Two  VoU.    P»i«r  ooveti,  fa 

poittrw  !«.  S<1.  auh;  lUonj  cinUl  Ji.  M.,  pMi  trM  li.  id.  ••elk.  ituU 

rrlm«»  :;,!  r»i.t  rr»  afd.  ■>•■«•• 
WIBXLKBI  TKLXOKAPHT :  UtasALuyo  acbobb  Sfacb  WTlBOcr  Whm 

m  KLBn-Hn;  WiVM.   Bj  i«r.  O.  J.  LuiHiB.  Hi  

A  SIOMT  OF  THB  LAW  OF  BIXOTBIC  UK 

TAACnOH,  TELEaRAPHI.TXLBPBOIIBS.  A.  QL 

B.A.    ToJiniiirr,  |B.<;,    Frli-«  St  ^jiHr»«. 
CA&BOl  XAZIKO  rOS.  ALL  XLKCTSICAX  FVBTMM. 

THB  BABOFACTUiii  OF  JdJtclAIC  LIOHTOABBOBI.  A  FVaotioal 
UUO*  loUb*  buL  IiiiiiiK  i  t.  I  r  >  (  ulKiB  MaiBliciofT.    Prlc*  u.  M.  potl  tn» 

FHSnBAH  UeiBZ  IBDICATOB  ABD  IB9I0ATOB  DIAOBABI. 
a«MI«W.W.BMBMH»  fMi»akM,i««fe«B. 

.FULL  IMTUjQQIfl  MST  niCC  ON  APHUCATION. 


Oliutntad.  n* 


TBI  BLBCTBIO  AMC—Bj  Hn.  AnfOK  TUl  work  b  h  Um  ptBH  anA 
will  MnUia  BO  UrtirioBl  ikttch  of  tb*  Mrly  BBpcrimmU  on  tba 
omMb  tn,  M  «dl  la  flw  impaitBat  retliltB  cf  neBat  raiaBrcli. 

UnUBT  BATIlBIBiL— A  work  oo  tUa  aabjmit  wOl  ahnUr  ba  publbM 
Wsgind  tbs  tbeoty  aod  practioa  of  tha  Primary  Batter?  op  to  data 
Ttw  book  wfl]  fa*  folly  iUaatratcd. 

■BCOBSABT  BATtSBm.— Bt  B.  J.  Waml   TuUj  Oliutral 
faattariM  nr  BMiimulaUira. 

"TBB  naDffBiOAB"  wiuauri  rooBBr-iooK— mia  iv  i>.  a 

RArHAKu    ifti*  BIa(Mli*~  *"*  '  —  .    ..     ....  • 

and  interaaU 
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SPECIAL  NOTICE. 


inuov.p-T<L  ZL7.  oi  "TU  autonuK*  (sea  paiM) 

inataffoMh  Fries  17a 6d., port b«a,iaik6d.  Atemdy.CaaM 

for  binding  Frio*  Sh.,  Iqr  poat,  3d, 

A  oomplata  aet  of  "Ta  BLMincua"  (1878-1900)  can  now  ba  aupiiliad 
Theae  •eU  ara  vary  aoana,  and  aarij  application  tbottld  ba  i 


ELECTRIC  LIOHT  MD  FOWIB  OiBUS. 

Euept  (or  Bix  Wiluam  Prbbob's  Paper  ••  On  the  Bj^l 
fication  of  loralated  Condactora  for  Electric  Lighting  Bud 
other  rurposes,"  in  1891,  and  Ui«  short  supplemont»ry  Paper, 
"  Oil  as  an  Insulator,"  bj  the  lata  Piof.  Ucoius,  ontil  laat 
week  no  Paper  on  eabto  wwmutMhiiB  liBibta  tmA  talow  tte 
Inatibitioa  of  HeetricAl  Engineers  since  the  days  when  the 
only  cable  of  interest  to  its  members  was  the  submariDo  telo> 
graph  calilc-.    Yot,  as  haa  Leon  repeatedly  pointed  out,  and  as 
ma  rMftllad  onoe  again  in  the  diamunon  on  Mr.  O'Gowiam^ 
Paper  laat  week,  tha  capital  spent  on  cables  forttmfiitri- 
bation  of  electric  light  and  power  in  this  country  proli'iMy 
exceeds  the  co.'^t  of  dynamos,  engines  and  boilers  employed 
for  the  generation  of  electricity.    Not  only  this,  but  another 
fact,  whicb  baa  also  been  isitented,  is  tli»t-ia  an  alaatrio 
Buppify  ^falaiii  Iba  aaUaa  un  tin  onlj  hapoctant  paria  wtdflli 
wTP.  not  duplicated,  and  they  are  hidden  oat  of  sight  nnd  not 
inimedialcly  ac<"e8sibie  for  repairs.    Probably  every  apprentice 
at  an  electricity  genorating  station  knows,  witliout  heBitation, 
what  to  do  in  tha  event  of  tha  heating  of  a  baaiiag 
or  ibe  bnniBg-oat  of  an  annatnn.    Ha  has  probably  a 
f:xed  plan  of  operations  which  he  would  proceed  to  put 
into  ellaot  with  the  eamo  precision  and  promptitude  aa 
if  he  bad  been  drilled  to  it.    After  each  ran  the  engine 
And  dynaaU*  tn  ovarbAakd.  and  the  Utter  maohine  teated. 
each  boOer  nodveaM  a  lltoRHigh  inspection  erery  few  weeks, 
and  .switchboards  are  constantly  under  supervision.  But 
how  different  is  it  in  the  case  of  the  cable  network !  In 
many  stations  complete  tests  of  tb«  iamlatiOB  an  never  talcen 
at  all.    In  others,  tests,  usnally  more  or  less  rough  and  of 
little  value,  may  be  made  dally  or  wc«kly,  but  as  often  as 
;if>'.  no  ri.'P.:jrti  (it  tbtm  ia  k.ipt.     In  Vi-ry  fi",v  itirttano'S  are 
systematic  daily  insulation  measurements  made  and  recorded. 
Thea  M.  to  aaaidents.  Not  only  ia  the  i^ptaiilioab  who 
knows  his  hot  bearing  and  switchboard  driU,  ignorant  of  the 
methods  to  employ  tu  locate  a  fault  in  the  cable  network,  but 
frequently  tho  oDf>inccr  in  chief  himself  ia  ignorant  of  the 
quickaat  manner  in  which  a  breakdown  of  this  nature  may  baa 
discovered  and  ramovad,  aadUwQI  ba  vary  cava  indeed  UmI  • 
tlolinite  programme  has  been  mapped  out  to  be  acted  on  in 
case  of  emergency.   How  many  charge  engineers  wottld  bp 
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ftUv  to  answer  the  qnesUon  if  anddenlj  put  to  them :  "  Wbat 
wiiiilil  yovi  do  if  the  fuse,  my,  of  No  8  feeder  blew  '? ''  There 
ara  aome,  «e  betiere,  who  to  such  a  case  would  immediately 
aiapirtdi  a  tdegiatD  to  tlM  inntnfaelam  of  tke  «riifo ;  ioa.  at 
all  erenea,  if  »n  earth  wore  traoed  to  the  feeder  itself  there  are 
many  men  in  chsrgo  of  cleotricity  supply  worka  who  would 
prefer  lo  wait  thu  aiivent  of  ao  eoginaer  from  thet  cable 
mana&otaier  tatbec  than  re^  on  their  own  loealiaaUoo  test. 

lb.  O'Gomur,  •  lengtlir  aliatrMl  of  whoM  Pkpev  b  floim- 
nr  nfoj  in  another  eolamn,  does  not  refer  much  to  the  aspects 
of  the  mains  qoestion  from  this  point  uf  view,  but addrcaseii  hid 
nmailts,  not  to  cable  users,  b^it  rather  to  cable  manufactorcrs. 
Va  pwotkaUjr  MeiuM  tham  of  nc^  pftjing  nffieiMik  attaatlon 
to  datlgB  tad  ninilifla  ptiiiaip1«««— inow«lM»biiiiiiig,  in  hot, 
that  they  do  not  know  enoagh  about  the  propertiee  of  the 
material  they  are  employing.  He  also  suggests  that  a  better  and 
more  efficient  arrangement  of  the  material  at  their  command 
•boold  ba  ado^tad,  and  tba  lailpul  of  liia  Paper,  dealing  with 
tin  erienlatioD  of  lbs  nKlIiJ  Mnrttnw  of  tDsalatioD,  bw  a  wfan- 
tificaswoll  aB  a  practioal  valac.  The  proposal  to  modify  current 
ideas  and  practice  a.<!  to  the  thickness  of  the  insulating  layer 
found  the  ccnductera  of  oaliia  aM  fortunately,  both  in  the 
ease  td  "graded"  and  bonogHNOiia  ditketoos,  oapabU  ol 
hdag  sabnttlad  at  oaflo  to  fbe  test  «f  adnal  •xporinnt. 
Useful  results  are  bound  to  follow  from  Mr.  OVIorman's 
Paper,  howeTer,  whether  his  anticipations  are  borne 
out  on  actual  trial  or  not.  Various  fields  of  practical 
MssaMh  aagg^  thainMlws,  ttiaiitg  fitom  iba  problsaa  be 
disDnssas  and  flw  ntaBoar  in  wbieb  ha  dlsBossat  tbam. 
It  wa-  noticeable  th%t  the  engineers  attaehed  to  the  oaMe 
inanufacturiug  6rms  abstaiaed  from  free  comment  on  the 
technical  parts  of  the  Paper  whso  it  was  disouseed  at  the 
Institution,  and  this  is  to  b«  ngrettad.  Let  us  hope  that 
tbey  will  realise  that  the  open  disensslon  of  cable  design  uhould 
benefit  the  cable  mauLifacuiring  industry  as  much  as  the 
disonwioa  on  dynamo  design  has  benefited  dynamo  making, 
Aw  aa  fnifnmauot  io  Iba  qnalify  or  «est  of  eleetric 
light  and  power  cables  will  be  of  advantage  to  the  wLule 
oleotrieal  industry.  If  alterations  in  cable  practice  are  uucded 
to  meet  the  new  development  of  this  industry  in  the  direction 
of  Jaqia  syitams  of  vfaglasala  dsatiia  fowoc  diatribatioti,  they 
most  be  made,  not  at  Uia  hnlifatbiB  of  tba  oonsulting 
engineer,  the  dynamo  maker,  or  even  of  the  engineer  whose 
task  is  to  unite  the  rariooa  farts  of  soob  an  undertaking  into 
OM  bannoakniB  wbolf.  Nor  ean  flin«  altsratbrno  mil  fiw  a 
tenlaltve  relBTilirn  nf  t>o  '  'rMinl  ^f  Trade  regnlations.  The 
cable  maker  need  not  always  contine  himself  to  (be  manu- 
iHtore  of  material  to  x>ther  psoptai'  qiwifioatiOa.  la  tbia 
matter  bo  must  lead  the  way. 


tectfaig  the  same  form  of  cell  are  Nof.^470aiid  7^71  of  18M. 
Tba  Solvay  ««U  diAan  ftom  tba  maal  loim  of  ounnry  cell 
in  tiM  a.ba«M»  of  man  lawtiaiiicial  mimmii^  flv  bringing 
about  tba  dWinifliiMdalIra  of  tba  nobO.  nf.lihmmiha 
edl  fa  arational  ahnfiqiB  add  Rg.  9  m  aiatioiial  riaii>  II 
consists  I  f  a  cloeed  rectkngnlar  VMOd  A,  Mostrnetea  of  any 
suitable  luaterial,  provided  at  2S  wiUi  an  adjustable  "  bridge  ^ 
or  "weir."  The  bottom  of  the  cell  up  to  the  level  of  thiM 
"weir"  is  covered  with  mercury,  which  is  placed  at  R  in 
electrical  contact  with  the  negative  terminals  of  the  dynamos, 
and  thus  functions  as  the  Cathode  of  the  cell.  The  pipes  0 
and  r  serve  for  suppljODdwitbdniiralof  tba  nHlOBl7<wb«| 
thf!  cell  is  at  work. 

The  cell  is  charged  with  a  fairly  concentrated  solution  of 
sodiutu  or  potaesiuiii  chloride  as  electrolyte,  and  into  this  dip 
a  large  number  of  carbon  or  platinum  anodes  connected  in 
suitable  manner  to  the  positive  tArmioals  of  the  dynamo. 
Pipes  are  provided,  as  shown,  for  the  eiroulation  of  the  elec- 
trolyte, nnd  an  outlet  pipe,  V,  is  also  provided  for  the  escape 
of  the  chlorine  gas  produced.  When  the  oarrent  is  paswd 
through  the  electrolyte  tho  otU  OMtatOS  as  foUowt:— The 

~  '  Am  Mtribao  of  lbs  cathode 


THE  SOLYAY  SLECTBOLYTiC  ALKALI  CELL. 


a,  0,  Ksssaaw,  f  j.o. 

la  Ibe  Issue  of  JSEsdrMm  for  January  l  last,  reference 
was  made  to  the  impiOTOd  fbnaotlBMOaryeeU  which  is  bemg 
operated  by  Messrs.  Mnj  ft  Oo.,  Of  Bronala,  at  Jemeppe,  in 
Mginin,  Mid  bT  •  mbiidtacj  oouiobj  at  Donab,  in  Russia. 
Iho  woiIb  at  Jomappo  wan  alactad  bi  1696,  aod  thoy  utilise 
1,H0  w^  in  the  prodnotioa  oi  caHUe  amiisa  and  blaaob, 
ibaflOinbtaMd  output  being  estittatad  at  6,000  tons  per  annnm. 
Tfae  works  at  Donets  will  be  completed  eady  bi  tba  ptessnt 
^sar.  They  will  utilise  1,500  u  i-.  and  an  output  of  6,000  tons 
18  expected.  Both  of  tlicse  wcrks  are  operated  by  steam  power. 

The  following  is  a  dcsciiption  of  the  principlf  f!  and  design 
of  this  new  form  of  cell  drawn  fr.  !;:  ukj  1  i  nch  p*tent 
speoificatloa  of  March  6,  1808.  Thu  i^uglmh  pawntd  pro- 


sodium  or  potassium  Uboetted  at 
combines  with  tho  mercury  to  form  an  amalgam.  Thia 
amalgam,  being  lighter  than  the  mercury,  floats  upon  ita 
suriMa  (8W),  and  ttia  oirodation  of  tba  matal  in  tba  bottoa 


n«2 
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of  the  cell  carries  it  towards  tho  "weir"  ■',  ovir  wlnih  it 
pa??es ,  The  aiiisljjatn  collected  *t  V  In  tbiL;  way  i^  dcciia. 
posed  by  contact  with  wator  in  a  fecond  d..'ta<:.h! ;!  ui^U  in 
which  It  functions  as  anode,  and  the  pure  mercury  is  returned 
to  the  decomposing  cell  by  means  of  tho  prc-isure  vessel  T  aud 
supply  tripe  O.  The  flow  or  drift  of  the  amalgam  ioMtUfda  Z 
is  assisted  by  the  cunant  of  brine  which  is  passed  througb 
the  cell  in  the.  aama  dimptioo,  and  it  is  claimed  for  this  form 
of  cell  that  aiaa  aolul  aiaa^M  can  ba  continuously  removed 
without  the  oaonmiiea  of  any  stoppsge  or  imgobbtity  in  tbe 
work  of  the  adl>  l%a  remaining  advanlagaa  aia  tbat  tba 
flow  of  meroniy  oaa  ba  aasiljr  sagulatsd  to  suit  the  eoireat 
intendty :  that  mKf  lacga  odia  oan  be  used  owing  to  the 
abeeoM  of  all  meobaBbial  mvtlMg  parti ;  aai  tbat  thaaella  can 
be  easily  emptied  and  doaaod  OUt  iriMB  Nfaifi  AM  floeoasary. 

Nu  tigurt  s  have  yet  been  published  Iw  tba  «arb  of  tUa 
cell ;  but  the  writ«r  iH  in  communication  witb  tba  firm  oon- 
troliing  (lie  patents,  and  at  a  future  date  be  hopes  that  be 
may  li«  able  to  present  facts  and  data  shoving  how  it 
coiuiiaiL':;  in  actual  o|X'ration  witb  the  oaiUar  and  batter 
known  forms  of  mercury  cell.  ] 
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INAUODBATlOli  OF  ^HE  filRMINaHAM  BBCTIOM  OF 

Tin  msnroTioH  ov  memou  mmiiM. 


Tlie  utangatal  niMliog  of  tUt  aMtioB  took  pim  od  WadiUBdaj, 
TAamtf  87,  M  tiw  uainni^  BaUdm^t,  BtaaiufhaB. 
ehtiniMB  cf  ttte  iMllaii,  Dr.  OUnt  Lodge,  prtddtd. 

Dr.  LODGE,  the  ilMirmM,  aid  the  iDuignntioii  of  the  iection  via  due 
to  the  tO<Ht»  of  Jlr.  Henry  Lee  ujd  Mr.  J.  L".  Veudrey.  Hp  wiw  t«t7  glind 
llijit  tlie  bmiidi  thould  meet  in  tbe  botldiag*  of  the  L'oivei  »ity,  Lis 
h  'jjfil  '.iivv  wuuM  a1hk;i  coDliiiuc  to  do  eo.    It  wn*  tlic  uf  the 

Unirenlt;  Vitd  ell  it*  mem  lien  to  keep  in  UNUih  with  ell  the  hiKber  life  of 
tit*  city  Mid  Mrranding  diitiM,  tad  villi  mm  aon  tiM»  vitk  tlit 
eafineer*. 

Mr.  HKNRY  LK.V  expUiceil  tbe  LetbiDini;*  of  the  local  orgwieatioo. 
He  eaid  tltet  io  re*[>oii»e  l<>  circuUre  eeiit  out  tu  the  oienaber*  of  the 

lD«£ifnrinn  in  llirmin^fiajii  atirl  t!lRf.r:L  1  inr-Iij.l'n^j 'hfl  e^fUiitiea  <>f  Warwick, 

the  nropoeert  local  tection,  siul  nruuiiuuK  I'j  reuiier  iis>i^tJUiii:«.  That 
llliwlllll  Mtimlilll.  M  it  4kli  tv  W  tbe  mlniojum  required  by  the  jMrent 
IiMtitatwd  fortlMfnnmtiMl  oT  %  lenl  lectioo,  cotuideral  very  hsim- 
Hrtrrj.        rh«  Motion  wu  at  onn*  ci«*t«d.   TbO  WBWlwIlH  nmUnge  at 

tt>«  ocni  ,n  r.x  ti.r-  r-<n.-nt  aewion  wwiUI  fruMbljr oomnr  on  Nkm  17, 
April      and  poosibty  May  22. 

Mr.  VAL'DltKV  ui<l  the  oicoiberabip  tfce  Bim!a|^h«ia  eeelioa  had 
now  ioereacod  to  110.  UirmingiMm  the  dhtrict  w«r*  nwidly  beeocnisK 
•  very  large  centre  o(  oiiclrieil  indmtrfet^  and  th*  MetioAviie  ilirtrt 
with  a  Tie*  oi  bringing  mora  aMrly  toB«tlNr  thOM  Iat«i'*lUd  hi  elMtriotl 
aud  kiti'friwl  purBuito. 

Mr.  ,ii 'NKS  pi :  j» J.  hh.I  M..  »o?nn.k,l,  th.it  ihr  |in-!wnl 

oIBcera  rtmaiu  In  office  for  the  a(r«ion  1901-2,  the  ohjcct  being  to  xecure 
th»  odeMilini  of  flMMMiHiiv  XIm  ptofoatiim  ma  OMnd.to. 

Tho  CHAulHATf  tlion  dafiforH  M*  raaugan)  addraee.  Ba  eonRrata- 
latcil  Jh«  jurent  !B<t;*.tition  rm  its  wisrloni  tiiid  ^-TiterpHw  in  forming  Incul 
ijran  lirf.  Ht  hI-id  ci  iixratulst'jil  theuj  tm  t!if;t  »yBteiu  of  publbhiog  ami 
ultiuiog  Pa|«n  couimuoiiaud.  A  uautiiplictcy  of  pubiiehing  centree  waa 
bed  f<Hr  ecieoce.  It  waa  often  aa  ban!  to  dtMuTer  the  thinge  that  had  been 
iwbliahed  ae  tbe  thingn  that  bad  oeeer  been  diacovcred.  The  more  unified 
pubJicatioa  oauM  be  the  better.  At  the  tame  time  exceieiTe  ceotraliaation 
and  lack  of  atiinuloa  )«  exertion  at  local  eenlre<  waa  if  anything  a  greater 
eTiI.  H.v  Ihr.  piT»rnl  nrtinn  (if  the  Isnlilutioo  'if  Kk'-  trkiil  K-ii'Iiitfrs  l*lh 
exiU  iv?riT  nv'-tdf^i.  After  re:i  ierii^^  ^li^Oi  InV.ute  t^j  Vi  ji,  Perrv'  aa  a 
^eat  man  grooioely  ac:ii<>u:>  t<i  rrrve  htiujaikitj.  Dr.  Lodge  sfKtkc  tUe 
mBBwriw  ^Bwliiyant*  i>r  tin-  inMittttloM,  H*  alter  name  proceeded  to 
dbema  (hanatoiloompiiiit'^.Uj  i-.t  imre ideBee and  jmrtieileogiDeeriDg. 
At  tbe  iame  lime  be  exptrwrd  hiniprlf  wermly  in  «ymi>athy  wiih  the 
maeimeDt  promiiiently  ideat i tird  witli  IVuf.  ri^rrr,  in  f.svuui  ul  re^jriumg 
math^naati^l  tsachiDi;,  Ko' lid.  fi>r  ila >'»^'and  gEiieratiau,  «nai>p]<ndtd,aiul 
ita  )  uri»*e  rem  vi  groni'tricjil  philoanphy  admirable  :butithadba4 

ittday,aad  for  clriiitntarjand  fn>p«l»r  pufpoaMi  aiiould  oeaae  to  be.  Wawere 
too  bnay  :  then  wm  too  much  tolKin.  n  '»»4aye  tofaafa  time  to  croaa  aeery 
river  by  aa<-<na'}in^'  to  its  Bourca  and  walking  down  tha  oilier  lide.  fm- 
fefMuoal  rui  ''-'  I'-vi?  the  IJ  r:Tfr  ;,>»lh  slill  att«m(>t«d  toht>*ir  the  )jrlc!gr», 
haoauiie  ii  li '  .  i  i  «■  e«oily  teen  thvir  iwipuli  iu  waul<i  be  jr^e  ;  but. 
the  bridKva  M  ere  ihure,  &ud  tuooer  or  later  even  tcboolboye  woukl  be  p«- 
iritted  to  make  oae  <>f  them  and  anJay  lha  ta— hj  «■  tha  other  •tds 
without  ificmliMg  all  tlieir  dayi  in  aloBMMand  MmwitnNdeof  getting 
over  a  route  approved  by  the  aacieuta. 

If  there  were  aoy  wurkem  in  engineering  or  any  other  braoeh  of  technology 
wbo  affected  tode*pi>e  pure  acience,  and  lay  that  it^  pnnuh  *%■  n^xllcss, 
llwy  were  hardly  worthy  <f  toUoe — it  mn»t  I*  alfv.uiiMM.  It  waa  t-.i  Iv 
heartily  admitted  that  the  en  Urged  experience,  au4  iLe  laige  suiie  «i|»ari 
menta  remlered  poaribi*  bj  tba  waaltb  ol  eoDmuniUta,  who  applied  acieooe 
to  tbeir  own  ooDTcnieoee,  reacted  with  inmeDse  advantage  on  cure  edanoe 
itfelf.  But  thwe  large-Kale  expcrimenta  were  hanlly  lil:e  eiperiitir-ntii 
proper.  Tbcy  ehould  not  readily  be  tampered  with,  t'lu-in  Itnuwn  in  lew 
with  eObrt  were  ecieoce,  but  thoee  eame  facia,  when  known  to  ail  without 
effort,  were  ic^tbetic  IfeaDwIiile  tbe  juxttlicatioa  for  all  pure  dry  Kinoca 
lay  eeientially  in  ita  ultimately  hnnMO  bearioga.  If  a  eubjnot  would  ha 
priived  to  be  never  capable  of  any  human  influence  or  any  relation  tn 
linmaoity,  buinnper  developed  it  might  become,  llieii  ite  purault  would 
Iw  rigM'v  ci.r.ilciiiiierl.  i'.iit  «uoh  iTj<if  could  never  bp  i,'!Tpri,  Agninaad 
n;;.»iB  "h  id  'he  iu<  »*.  aulik'  ■}■  otumii'  l^  develutiOll  into  fr'iiiful  ilreams.  We 
muat  truat  tbe  ioatioel  of  uur  leader*.  We  vera  in  the  begimiiiic  of  a 
mat  era  in  oonoeetioa  with  the  pare  aeiaaoa  al  ttt^UUHs.  Htm  aimeet 
amfSui  aad  nej^lcd  aubjaet  of  deetnatallai,  as  Viiaani  b>  FhudillB,  via 
rearing  ita  bead  again  and  premiuK  to  tbe  front.  Th»  exv^rfment  <>f  a 
charged  rod  and  |Mth  halla  waa  typx^a;  fl  uiuth,  ;-*rh;>v><  tyinLul  ui  kU  Dial 
went  on  in  electricity,  aed  how  much  that  meant  tome  of  tiiem  were 
beginoing  to  gueea.  But  area  before  tltey  undentoud  the  nature  o(  as 
aiactiic  charge  they  would  fiol  that  the  labmini  of  J.  J.  TbososoD  had 
■urtehrrt  the  ixienceuf  our  timn  witJi  wliat  appeared  likely  to  ba  4  IIBi(yla| 
and  cr  ni;  rehr^nuve  generaliaati<«  mich  ai>  pbiloaophen  of  all  tbia  htd 
pfy^ped  if'cr,  i  -r  'xhlch  *amr  rif  them  had  ttroDgly  hoped. 

At  llie  ivxiclni'iii  i  f  hill  ii.iiiJK-unil  iildrete  the  cbairmMi  illuntrnt^ii  by 
a  few  r-imple  expn-imentK  the  moel  recent  viawo  ol  the  p«M«ge  of  the 
aleelrie  onmnt  through  liquid;<,  eoUdt^  nd  ywii.  TI119  had  baan  taaght, 
ha  eeld,  that  they  could  only  have  ooMMtHm  of  elaetrieity  wKh  DMter, 
and  that  through  abenlute  vacuum  electricity  cuul J  nut  piaa.  It  paaied  iu 
the  liquid  with  the  atom  ;  it  pe««od  in  tho  solid  from  atom  to  atom  ;  bow 
did  it  paM  in  the  ga«fa  >  How  did  it  paaa  in  the  hi^thly  eih&tut^il  ^1  at 
tha  Crookca  tube  with  which  he  wai  deuranatratliw  l>r.  l.-.xli.^e  ilinirLvl 
the  electric  diaoharg*  in  a  Craokea  lube,  deflaetiog  it  with  a  magnet,  and 


ubaarre  that  that  wa«  one  ol  the  moAt  extraordinary  pbaaomena.  They 
■aw  there  t!ni  i;?»n>--l  appn.iieh  t  i  the  eieelris  curreat  it«p1f.  Tiiim  rti-s. 
tricily  Wfcj;  (•oDveye-l  withu  it  ma'.ter  :  it  wn*  a  'li-eEiibtKlietl  ele-rtrir  rh-irKC, 
the  pure  •(•irit  ■->(  the  el^^lric  clukr>;^— the  electric  ghuot.  The  atom  waa 
ordinarily  a«tiociatcd  with  an  electric  cfaai]|;e,  and  foiwe  ma  requirad  to 
•eiiante  them.  Thia  atomic  charge,  when  aeparaMd^  vat  known  a<  aa 
tlftroH.  Here,  then,  wa-  »  dm  uf  elw  traoa  by  themi<elve*.  A  revolving 
i-lectrou  wan  a  magot-i.  A  v-bniiinR  i,nr  vtarted  light  vibration.  The 
electron,  Dr.  Lodge  aaiil,  bail  niany  of  tbe  propertiea  of  matter :  for  bimnelf 
he  felt  that  it  hail  all  tlie  pro)]ertiea  of  matter.  Inertia,  the  fundamental 
(irinciple  of  matter,  liail  now  baaon  to  be  explaioed.  When  Gret  met  with 
in  eleeirieity  it  waa  not  called  inertia  ;  it  was  called  ■eU-ioductioo.  Self- 
induction  waa  going  to  explaio,  he  bdiaved,  the  inertia  of  nutter  and  tba 
law  ol  moUoa  ilKelf .  1 1  reoiaioed  to  be  proved  t  bat  Ihi?  atom  waa  iMmiweiid 
ol  eledrxina,  that  the  whole  of  matter  wax  uniEc'j,  th«*  the  diBlMHkktadt 
ol  atuow  only  oaiui«l«d  ol  different  oambere  of  electronn. 

Pnil.  rKKRYfnpgaidaniUof  Uw^to  Dit,I<ad|B  te  hia  addma. 
lie  thanknd  the  dtatrman  fer  Ma  lelaianuia  to  Mimall,  eheerviog  that, 
rngtifrrit  ii.  t!ir  rntxade  it  which  he  wan  enj^pH,  and  tohjryct  hi  muc-h 
«il5Tr»c  rntii'nm,  piatMi  of  the  kina  he  hvj  leieived  frjui  I>r.  l.'xlKe  "aa 
ol  great  value  to  htm.  He  bad  got  a  lot  of  ctedit  for  what  be  buppeaed  to 
have  done  with  regard  to  tbe  new  eduoatioikal  movement,  but  tlie  fact  Waa 
be  hit  upon  the  paychologieal  moment  when  |ieople'a  miada  were  moved  If 
what  had  happened  in  tbe  Tnunvaal,  and  ware  pretty  much  ajiea  to  tha 
neecanty  for  a  great  change  in  the  education  of  everylmiy  in  Uia  «oiml>T. 
All  the  acwolific  worH  «&«  watehioR  to  aee  wh»«  !)r.  Ijnl(t«  wa*  gmng  to 
mak«  uf  tlie  K^a'  pruLi'-ein  th.^t  htul  heen  >^t  liefnre  liiin  iu  the  ISirmillg- 
ham  Univeraity,  Dr.  Loilge  waa  a  leader  ia  •ci>~nr<',  n  man  mash  ol  vfaMa 
laboratory  work  wa*  b«ia(  carried  ant  on  a  Urjro  ocala  bgr  aagiaiaHL 
Prtif.  Fenj  voat  oa  to  da|M«eat«  thatandaaey  in  the  pareat  InitttatiM  ta 

army  tfT^»fe*«i^^  ft:!d  eiii^infterif  apm'na^  nne  aTTr/ther.  'ini!  a^lTfrwt'ed  th**  efil- 
';viitr>!;  "(  a  ri)iiriL     f  Tnuluiil  hf^ljif -i ; neiu,       h^'-.vrea  mvn  whi^ie  vanoue 

enilowiiieaUi  niuat  be  inter-depandent  il  ihey  were  t.>  v«  fully  otiliaed. 
Iteferring  to  the  ultimely  death  of  Pmf.  KiUUarnlil.  thu  njionkcr  dctinrod 
an  elok^uent  panegyric  no  bin  worth  and  hia  wjrk.  I'r<  f,  I'ilKtarald,  ha 
..111!,  had  ilone  tbe  moet  magnificent  ecientilie  work,  helping  evcfyone  in 
ih'^ir  Hifficultic*,  perfectly  unaelMi — a  perfect  man.  On  all  practical 
cn^inwrring  ",>i«ition«  he  bail  iii't  nnly  l«)Mratory  eiperimentei ' -  p  int 
of  vii-'.'.,  h-jt  alw  that  of  the  iira'-lifjil  engineer.  He  bid  no  henitatiuo  in 
eayiog  that  in  i'rvL  FitxUerald  their  pralemioo  had  lont  tmie  <d  ita 
giaaMft  and  amat  baMlaiBt  foMi  With  latd  to  Die  prc^pecti  of  tha 
local  aeetloa  of  tha  Tntitvtwn  thay  'wa  now  mauguri^titig,  it  wae  a  great 
aijv^nta^  to  the  membera  to  ba  working  in  Birmingham.  Touching u|xia 
the  (tretii  of  intematiooal  ooinpotitioD,  Prof.  Perry  raid  the  danger  which 
Huiley  iioiiited  out  fiiini  the  .filf-jmati  of  filatntion  In  loretgii  eoutilriee, 
and  the  n*glei:t  i  f  i:  iu  Kii^'.iiDij,  wi^  rapiiily  i.-oiiiing  upon  ua.  *  i.iulil  tha 
ia«n  uf  Uiiuiiugh^Qi  uut  CAkr  Lhcir  Tai.:e<  U>i.ivis  the  nation  ol  »lU'.:li  they 
lormed  auch  an  important  part?  Electricity  had  doje  great  matertial 
thince.  and  at  aeoood  hand  alte  bid  dooe  much  lor  Uko  monl  gooi  ol  tha 
world;  but  it  wii  nut  electricity,  it  wi*  the  Itutituti  u  of  Klectrieal 
Kugioeer*  thut  going  to  have  iliegreut  triumph  of  the  1  iiuiiig  oentory, 
binding  all  the  beat  Uilnkera  together  in  a  great  aaaociation  lor  the  eommiOA 
good. 

Prol.  THRKt.FALL  aeoMuted  the  voU  of  thankm  He  exprcoed  bU 
concurrence  in  the  condemnation  of  the  prevalent  ayatem  of  teaching; 
matbamatic*  tn  puMic  achooU,  but  aaid  be  did  not  endorae  the  jwrpetoal 
tihini;  i»t  thHr  frtend  Kurli'-T.  Tt  vv.tH  not  nf>  irin?h  the  w*u.;!v  'tf  Kuclid, 
b«t  the  (WttiriK  UI'  of  .jliirlira  a»  a  virt  "f  pu^ile  fur  tripping  i^U.  Uxtt  waa 
t  <  bs  rexirahendeil.  They  had  that  avoaiog  liatened  to  an  addraaa  wbich, 
like  all  Dr.  Lodga'aaiHtMiamiiaiiitad  thi  hi^-vatar  naarfc  of  IhaaMM 
ol  electrical  acianai  of  fha  d^-  I^r.  tiodpa  wae  now  daeoUng  Mniarif  la 
the  d<velnpnte;ic  fin  new  lineiola  univaruty  untramtitelladlllf  a'fattl[|lb 
T.'tcy  ojujt  all  wish  him  •'  God  epaed"  in  hia  w -ik. 

The  reeolution  oi  thanka  waa  aothutiaatically  adopteil. 

Before  ooacluding  the  meeting,  Dr.  LODO  E,  aa  a  cloee  pereonal  Irieod  of 
tbe  late  Prol.  FitnOeratd,  reminded  the  audience  that  tbe  prolemor  waa  ai 
the  time  ol  hia  death  the  ohairman  ol  the  Dublin  local  ■ectlou,  aad  ha  added 
hia  teatimony  tu  tbe  diitioguiabed  servicaa  Pruf.  Fitxllcrald  had  nndwcd 
to  maakind, aa  vaUaa  tu  the  virtui'a  which  i!hjrt:i'i<»l  lua  l|f(^ 


BOABD  OF  TRADE  EL£CI&iC  LIOHTIMQ 
RMQUnOHIe 

(Continued  from  pap  Tf).) 

When  tho  t  utjtiii?  into  the  proposed  alteration  of  R(^gulatioo 
HG  was  continued  on  Thursday,  5larch  7,  SirCo  :rtrnhi.  Boyto 
Aimounced  that,  after  coQaideraUon,  the  Board  oi  Trado  hiad 
decided  that  it  did  hive  power  to  make  tho  proposed  amend- 
ments ii  ie  so  thought  desirable.  Tlie  le^  right  of  the  Board 
of  Trade  to  do  this  had  boon  ohallenged  at  tilt  previous  sitting. 

Mr.  ROOKR  WALI,A<.'K,  K.C  ,  <.u  1  I  e  »•»;<  very  vmy  hU  client*  ooold 
niii  :v;ree  t'j  the  larma  otj'nsi  tiy  Jlr.  I.it'lrr,  K-i.'.,  on  hehalf  ol  tlia 
Windaur  Ibitul,  with  a  view  too  netUemeoi  of  thit  portion  of  the  oppoaition. 

Mr.  LITTLER,  K.C,  replied  that  he  bad  done  everytbiiig  in  hu  powar 
to  bring  aboat  a  aittlaaMot.  liii  eliaote  ware  oa  tha  011011  friaodly  Mnaa 
with  the  Waatalaitar  Oonqpiv,  and  ik  via  to  thiir  hilaMk  la  be  mhmi- 
able.  How«f«r,ha  vobM  KoiatothanaUar  ^aiaaadHawhatooddbe 
dtMie, 

Mr.  .Mi.HiX.  K.(',,  then  i-ijeaed  on  '  .hall  ol  the  Chelaea  Elaotridty 
Snpply  Co.  In  the  eaae  ol  thia  company '•  afa*«Bi  liwra  w«a  no  eon* 
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I  letiuiJIf  >uiuliDK  uuU  thry  had  SOO  conmntn  at  100  volu  ao% 
yM  dmlt  with,  but  tti*  ci>ni[uny  «u  really  tfrsid  of  til*  obttrueliao  uf 
(NnoD*,  oome  nf  whom  wem  ii;ncin>at  ul  the  mi  uf  kfliun,  Mxl  otbfr* 

who  did  not  cor*  T«rj  much  wbat  the  future  ((eaeretiaa  of  imt«{i4fen 
would  b»'«  to  vmj  for  the  porchaas  of  tbrxi  rariou*  elect  ric  lightiog 
wtdcrtaking*.  TtiM*  psracn*  either  wouli)  not  htvc  wnrknieD  >n  tbeir 
pnmi'ws  If  lh»y  couUI  help  it,  or  rl»«  they  wrre  afraid  the  chaogv  inTolTeil 
'a>or<<  Jangi'i  acl  aUcratioQ  thnn  wm  thr  cane.  It  «a«  on  th»«  gnrand* 
(hkt  ttM  compaoT  tupportad  tb*  applimioo,  bfCMM  it  mi  o(  th*  opiiiiaa 

talis      hiiSit  «r  n  ariattnlfir. 

mv'  I'EBCY  STILL,  the  ecgiDegr  to  the  Cbebia  Company,  croo- 
aMMBinad  bj  Mr.  Moon,  K.C.,  taid  their  lyetcm  mi  a  thne-wira  one. 
They  generated  at  a  prarauie  of  1,000  Toltji,  anil  reduced  down  by  meana 
of  mot'JT  trastformen  to  300  ati'i  100  v  j]u.  lu  the  evi^iit  u(  the  r^uUtii  □ 
baisK  alletvd,  of  oourae,  the  generatiDg  {ir«<nire  would  remain  the  Mue. 
1b«f  WMlU  aimi^y  douUa  the  ooniunen'  praeaure.  ConaaqiienUy  the 
taiall  el  ndiieed  capital  espcaditure  In  Ibii  aata  wo«M  ha  emSiied  to  the 
nMuin  between  the  tranifonnert  and  the  eonanraen'  tarmlnali,  and  tlie 
Krantini;  at  tlie  alteration  wtmid  not  he  so  great  a  benefit  to  them  an  to  the 
We*Uninat«r  Company.  Howatar,  (he  lOU  volte  ooBaooMn  bad  the  »ame 
gmtial  cibct  opoa  the  ayatam  aa  in  Wntminnter,  tor  it  uoeaail<al«J  Uta 
nie  of  a  Kparata  aat  «t  main*  and  Kparatc  |>laat,  or  olaa  tbcry  «a«M  baaa 
to  iiM!  motor  trannfiinnem  in  the  i'<inaumrn>'  proDien,  both  of  wUeh 
lenir'lira  inrolvod  very  ciinMiil'nihlc  eipnnnn.  The  principle  rraaon for  tha 
fxl  r»  rr*t  wsa  in  tlu-  fart  thit  ful !  %4vjuitj^'e  nf  the  i-«]'ital  r-%\  i  nHiture  ia 

tht   li'mn*'  ulrraiiy  iiiiii  i.-jlil  Tin'  ]  >r  1 1 1  tAirird,     'I'lii'y  liaa  2  rn-unciirr-. 

and  of  lUeae  l.blb  wrrc  cuppllcd  at  200  v<>lt«  and  606  at  ICO  Tolt;<,  aiul 
lOHlMr  opiakiDg  AOO  conainiion  had  cbasigod  a*ar  TohiDlariiy.  No  con- 
MiMia  bad  in  aiqr       been  argod,  and  np  to  tbaproaont  no  dimevlliei  bad 

baOB  net  with.  ThepiT^cnt  tjirifl  waa  6d,  per  unit  for  tin- 103  vnlf*  nr  ply, 
1lUbttbe200  volt  cooaunicis  wore  charged  on  the  roaximiirn  v  --.i-.m 

— vfc,  the  unite  corrrapondiDg  to  tbe  maximum  demand  during  an  average 
of  1}  houia  per  da;  during  tba  qoarter  waaM.,  and  furany  ajiiti eoooainad 
after  that  dnringpia  quarter  tba  charge  waa  3d.  Last  year,  for  tba  ame 
■Miint  of  light  aOO  Toilt  ooaMUMrfl  had  paid  fiS.OOO  l< »:  Bat  in  tbe  caw 
ef  tbe  100  Tolt  oooeunier  6cL  per  unit  wai  not  aufficitnt  to  compenaare  tba 
comr*ny  fcr  the  extra  coat  entailed,  aix)  the  (jreatfr  poition  were  lupplied 
at  a  lo««.  The  maximum  cliar^-e  the  couif  luiy  wti«  oini^jwcrtid  to  )iiip<«e 
under  it  bill  waa  1(XL.  per  unit,  and,  a*  a  fact,  they  had  iaaunl  a  nuticv  to 
all  100  Tolt  coMaMMfB  UM  an  mi  after  July  1  mM  Wt-ptr  aaili  would 
'  be  charged,  nii  waa  natead  ncenaary  by  reaioa  d  tba  net  that  la  tbe 
nuoilar  if  100- volt  ciuaumert  drcreuid  the  ixial  vrould  go  ui^i,  and  i< 
vuuld  he  btiLcrmry  ^o  ('n  iiicreaaiian  ihf  urice  supitSy  at  a  Io«c.  T!ie 
itutalUticu  of  the  higher  )l^es^urt.'  L-uiibliil  the  oottiiumer  tu  put  more 
laODpa  on  hia  exiatiog  inaina,  ai  I  hc^r  curried  tuore  eurreut  at  200  volte  with 
IcaaMa.  It  waa  a  faL-t,  be  ndiiiiLlcd,  ilmt  inany  cnueuaiem  did  not  take 
the  fall  available  load  of  the  niring  in  tbeir  hMlara,  but  tbe  majorily  aere 
lacreaaliig  tbe  aiie  of  their  inataltalioa,  aad  aalhey  eould  do  tbia  uilboul 
re.wiritig  be  luhmittfil  il  iviui  mi  adrantit^f*.  nf  ot>urve,  the  main  advan- 
tage to  the  cufNTOfT  vv.is  : :u-  i[iir,  iih-i  nf  j  ri>  r.  init  olhtm  were  decreaaMi 
loa*  of  pitaeure  in  the  houee  and  mure  eveaaoae  of  the  jireaaurc.  Un  the 
^MillaB  af  tiN  afldiMy  aCttO.'Mlfc  Iwipa^Ma^BBiiviiMt  litott  MMAMMMte 
Mriodieatly  aa  new  lampa  mm*  latnAuad  ma  dutt  at  the  tina  of  tba 

Miue  of  the  new  Hn«r;l  of  Tmdr  irmilatinna  in  1895  the  eii«liD«  lOO  v.>U 
Jtmpa  were  •oi«tii«r, 

Hy  Sir  OiL'KTKNAY  lii'Vl.i;:  Thi«  infeiiority  on  thn  i«rl  of  the 
200  volt  l«m|>«  waa  due  t  >  i  lauy  tiiiiifiH.  Kirat,  there  waa  a  diflvreoce 
in  tbe  manufacturo  uf  tbe  filamcut  ;  aecuodly,  Ihci-e  wax  do  dcmaiHl  for 
tboo,  and,  agaio,  maniifarfrafo  bad  Mi  taken  the  malttr  eeriouily. 
Ganerally  speaking,  U  would  not  be  wraag  te  aay  that  at  that  tinia  they 
vren;  in  the  eiprnmenttl  iitag<>.  There  weia Hana of  thiaa laapa inotaUad 

and  it  wia  in  1887  that  he  hnt  atted  tbem.  •|V*fM>^ 
1^  Mr.  MOON,  KAi  Il>  imt,  1807,  tbajr  lUat  euaimeDead  amrtr  a* 
<lia  Hghtr  eettasatOBawcnafaWMia,  and  it  waa  probably  tba  Middlaef 

1888  Mire  the  old  cuatontera  tegaa  tu  be  changed.  He  had  eoneludei 
from  expfrimeutu  into  the  quen  iou  of  the  life  and  efBdaticy  of  thepreaeiit 
200  volt  lamp  that  there  wiu  iimclidHy  no  diflVrffUce  ai  curoi^ied  ^^tItl 
the  lattKt  lOO  v.Oi  Ui.i[i.  In  I'l  ;,  m  i-.i-nc  ltimmi.  [.ht.200  vuh  l.jM.-cr 
than  the  ICO  voii.  IJeyopd  thg  dilfertuce  in  rtauitaocv  "I  ibr  imp  limiia, 
theie  wai  alao  a  diffrreiMe  in  tlie  filanwtil,  which,  in  the  coae  of  200  volte 
waa  twice  aa  len^  ned  lialf  aa  tbiijt.  Aa  tu  tbe  aoUial  amount  of  the  aavioK 
of  eapilal  expt^  llliirF  un  in  lin^,  he  aalimtted  this  at  fn>m  £2.000  I'> 
£4,000  per  aJiTrjinuiil  .in  I  Li-  ioo3|i»ny  still  bad  28  yfura  urui;.  Ihey 
eould  aee  what  this  abauluiviy  waatefuil  expenditure  would  auuMint  U'. 
Be  did  not  claim  that  the  ajattio  wvnid  be  any  more  aScIaati  hut  Ibagr  could 
do  asactty  what  they  ware  doing  bow  witbout  all  thia  expenae  (f  they 
eoold  eon  vert  tbo  whale  of  tbeir  ayUaa. 

By  Mr,  UTTUnt,  K.C. :  The  adfMrtaga  waa  not  all  on  the  side  of  the 
MMipdny.    Tbe  conawmer  got  a  chrn|>er  mipply  and  a  Ki-tter  ligbU 

t:y  Mr,  DANCKWKKTS:  ll^ry  .lid  mi  grt  thn  f  ill  a.lviAag»Mi  of 
the  <:haoge  until  tbe  whole  of  the  nstem  waa  no  cb*Dged. 

Mir  OOURTmAY  BOYLE  i  wiv  a™"*  7«>  >>m**  "Mtor  tiane- 
fcrmera  for-yoor  100  Toh  euawimetit  Yoa  have  already  got  then  ra 
aab "Minna  for  your  300  vulc  i'ii»  rim»r«,  und  what  ia  the  objection  to 
baviii^       r^awos  of  trrtn.-fi>rii:'. i 

WlT>  Ei3.S  replied  tlwt  tl>e  LrHnnfuruur  wu  a  machine  which  mutt 
have  oonalant  atteotioa.  Their  cxiatiog  trausformere  were  in  a  aub 
Italian  where  a  man  waa  alwayi  iu  atteudauoe,  but  tbe  objecting  cun- 
anipHV  MM  Ki  acatlered  about  that  it  was  impoaaiUe  to  aracl  a  maehine 
toinff^tba  whole  of  them  ;  llterelore  they  would  haTe  to  put  them  in 
tht  OHiaumere'  houiei.  I^lrther,  the  uiadiine  had  to  be  ruuuing  all  day 
vhaUwr  the  contumrr  used  tbe  light  or  not. 
V       DANCKW'KKTii,  K.C. ;  But  a«titp«isg  the  ooMeumtn  were  (oflf- 


t-ipDlIy  (-oiicrDtratcd  and  nuinernua,  1  euppos<*  that  objection  would  diaap* 
|iear.  Iff  for  instance,  you  bad  a  whole  street  of  100-volt  conaumen,  ik 
u'outd  lio  |Ki«>i1i|«  to  erect  a  motor  tranaf  inDT  in  a  small  lub-station  wherw 
cooa'ant  attention  oould  be  paid  to  it,  without  any  aerious  difficulty. 

WITNESS  admitted  there  woukl  be  no  ei^ineeriog  difficulty  in  doing 
thie,  and  nughly  estimated  the  eoit,  if  aueh  a  street  of  aay  l.OCO  cun- 
surneri  estrted,  at  £P00.  flat  at  present  tbe  Chelsea  O,  had  ICO  volt 
coneumeia  to  tlie  fall  capacity  of  tlio  100  volt  mains,  and  the  li>»  to  ilie 
conip 


Uf  waa  In  capital  expenditure  and  loat  of  pretaure,  two  objectioua 
vanUaatbaraaMMHlhymiftiif  talbaaxpedieot  Buggealed.  Ba 
AfcaowtboaetualeeatperiiBit  to  tta  company  for  generating  and 


M  not  fcaowthoaetualeeat  per  unit  to  tta  company  for  generating  i 
delivcrinf;  the  energy  which  waa  at  pretent  charged  6d.  for  to  tlia 

eoniomer,  aad  upim  which  au  alleged  loss  waa  incurred. 

Sir  COURTKKAY  PuVl.E  :  Thiji  in  a  very  imp-jtrant  |«>int,  and  it  [s 
a  j'ify  you  buve  uu  ]i>iun 

WITNESS,  however,  •lal«l  that  tbegeaeratiuK  coat  "*<■  the  same  in  the 

ease  of  both  900  asd  100  acita^  hat  ba  aaald  not  dlnrinlnnX  «•  to  tM 
eo>t  of  dlttrilmtlon,  bMauaa  tbay  nniHad  both  pmwfca  oiw  tha  mom 

mnii 

];v  M  1  lA.SCKWF.KTS,  K.f.  :  Aa  he  mad  lh»  present  regulatiotia 
there  waa  not  liing  to  prevent  him  aupplyiog  at  any  pressure  as  a  staodard 
praaaure. 

Mr.  DANCKWBKTS  hiraiaif  aln  pointed  out  that  thie  waa  so.  Thar«< 
loi«  the  prc«ent  application  bad  nothing  to.dairtib  any  ebanga  to  tba 
ataodard  preiaarp,  but  was  for  the  ins«rtioa  In  tiia  regulatUm  that  di» 

ci'mpany  might  alter  the  cbn'rtct  with  tbe  cnusnmer  without  his  eonaant. 

L'ndfi  further  .  ix.m  cviioiiiat.on  l.y  Mr.  DAXCKWKKT3,  WITXKSS 
mentioned  that  the  stamiaitl  ur  detlxred  picaaure  to  all  new  coneumeia 
WIS  aoo  Tolia.  Tba  cbaand-over  cbelwa  wiwHwara  had  aafaad  Itr  tba 
change  theniaalris,  but  tba  (ompany'»  reaaon  fbr  aaUng  for  tha  CMa- 
puKiry  change  wa*  that  aa  the  uuuibf  r  of  the  100  volt  O'naumrr!  bocume 
le»".  tlie  Ion  in  the  100  volt  maiiu  became  tiiore  prooounoed.  If  the  whole 
of  the  ayttem  c^xili  le  changed  at  once,  the  distributive  loss  in  each  con- 
Bumur'a  house  wouid  avenge  1  )ier  oeiit.  iiwtead  of  4  paretnt,  IbeChehKB 
Omfiany  paid  nuiliing  for  the  ohaage  of  Atttogi.  Tea  eoainaiera,  having 
changed  of  thair Mm Itoa liill. did  Uda  tbaaMaltia^  Ok  tba  qnoiticaol 
the  nteclianieal  itoangth  al  thaMamaoto  of  tha  two  Omrn  af  toapa  ha  did 
nut  think  there 

Ity  Sir  COmiT.NAV  IM>Vl.i:  'I'hrrr  was  not  any  atiractiou  batlW 
the  two  aides  of  tlie  fibtuMots  which  would  briiui  them  tat**har. 

Bf  Mr,  lUIiOKWBBTS,  ILC :  Ua  bad  taatod  »0  ««t  bw 
had  not  hroken  down  until  they  bad  bairaad  fbr  1,M0  bouia. 

By  Mr.  ALFRED  I,YTTK.I.T<  )N,  K.C. :  The  tests  ha<l  been  made  cm 
vaj-ioua  makes  of  lamj/^,  a:id  the  niakrra,  in  supplying  theuj,  k:iff^  tb^ 
were  for  testing  purpnaca.  Having  ha<l  no  complainta  fraui  the  cuatomen 
on  tlie  higher  voltage  an  t<>  any  incrsaie  in  their  quarterly  aeeoonto,  ba 
cuocluded  thinga  wri-e  quite  satisfactory.  Axsumiitg  (counsel  Ikaviug 
Htated  an  inlrnlioa  of  c  •ntotting  tba  point)  that  the  dilBculties  in  ooo- 
oeciion  with  £00  volt  lampa  had  bean  overooma,  ba  igreed  it  waa  due  to 
tbe  grraira-  rkill  and  attectioo  of  tbe  maker  ;  but  the  •mail  demand  up 
up  to  the  pnivnt  bad  Ix'en  the  ruliug  faci  r  iu  l»wi>ini;  the  prices  down. 
In  a  lelto',  stgnad  hy  himaeU,  to  a  oousumer  aooouncing  the  inoreaaa  ol 

In aaMtaiwof^nTbSaamelit^nia  ratn'nat^ h!!qp^^ 

considerable  as  your  100  voli  lampa  erill  be  worn  out  in  six  moathe'  time." 
He  did  not  even  think  it  wsa  "'  soft  pei>ms*i  jn."  He  sup(xnnd  I'rof.  Ken- 
ni'<ly  on  th'  (ueilion  "(  thi  ffticifnry  of  existing  inflation  and  inuiiunity 
from  ri-k  nf  tin'.  In  nr.tliuiii^g  hi»  evidiM>c»  on  motor  tmosfuraien  l>a 
said  thi«  Would  be  cuutiary  to  the  object  of  the  application,  which  was  to 
avoid  extra  atpcoMk 

By  Mr.  &  C.  tILEN,  on  behalf  of  tba  Peddhigtoi  Itnnxigh  OoomO  t 
Wilneie  wia  not  [ireparad  to  arfpje  the  merits  nf  5  c  r  200  v.  It  lampSt  as 
he  liad  made  no  testa  with  thia  titx. 

Re-«aamined  Ij  Mr.  U(X>.S',  K.C. :  A  6  cp.  lamp  waa  not  an  ecoooooioal 
thlag  to  naa  M  a  lak.  With  motor  ttanaftorman  to  winaiiniiTaf  (iwalMa 
ihcra  «a*^  of  eoinaa,  a  waMa  of  tfaaa  bi  tha  nraoMa  ot  tnorfatMatioa. 
There  was  a<ao  a  waite  of  energy  which  might  he  very  ecosiderable 
indeed,  but  tlie  vibr»ti<ni  neerl  not  be  uopleasaul  if  the  neceaeary  (ire- 
tautiona  wrrc  tiikrn.  Hia  estimate  nf  f.SOO  fur  the  traniformcr  enuip- 
tncnt  (in!  r.vA.  iiii  lude  any  premiw*,  i^r  rr/ciinp,  or  niy^  rni.'.endenoo.  Their 
preKut  maina^  at  200  volts  |inanue,  were  catfable  ol  taking  double  cr 
trabl«  MMir  aniiaik  laiA 

By  Sir  OOtrRTBirAY  BOYd'^  i  If  thata  waa  a  drop  of  a  fuB  4  rolta  to 
any  cmotnar's  preraieea  thb-miU indicate  tltat  hia  wirm  were  old. 

Mr.  SVDSKV  I1 1  TTtrH, ila|>rtnl  mniii  to  the  .-^t.  I'^nua,  Boi  .ugh 
>  .iwH  I,  was  next  callad.  Orois-anainad  by  Mr,  'Uli'our  Browne:  he 
•aid  that  liradford,  for  wludi  lu«al  aotbsrity  be  had  been  enmnter,  Siut 
mipplied  at  11&  volte,  but  finding  the  mains  liecomin^  uverhaioad,  and  to 
onltr  to  avoid  iiii  rnaiii^  the  o»ins  and  t  he  consdieent  pulling  up  of  atnat^ 
Ac,  thoy  decided  to  supply  at  830  volts.  This  change  wsa  effected  before 
the  new  r*.';4oI-Htion«  '.■aine  int-->  force,  but  a  noui^xTr  fif  conaumeri  a%ked  to 

be  *Uli|.'.t,  .l  Hi         hik;lnT  [i.'._-.»ure,     .St.  I'-in  'r.k-«  n  il-  IIlc  first  I  j  aupply  at 

the  higher  preaaure  iu  i^ooduu,  hut  thvio  tliey  hui  had  ajiue  trouble. 

air  OOUaTBMAY  BOYLB  pbtad  out  that  bCN  (fMn  Iba  naw 
re  gulaUoM  dU  nal  andy,  aa  toe  Bt.  Peneras  order  was  datad  1BB& 

Mr.  BALFOm  BROwNE,  howcvor  th  >UL''it  the  rtinrif nee  uaeful. 

WITKESS,  stUl  under  eraas-examiii  >'-i  i  ,  tl  't  i^t.  si.  I'aucnoi  aoow 
of  the  oonaiimers  wanted  S]>ecial  terms  aijd  a(>ccitl  exprmliturv  in  tfarfr 
(mmiaes  if  they  suhmitteil  to  the  change.  In  one  particular  inilanaa  tba 
veatry  threatened  a  disoonltoaanoe  of  eupply  after  rrprated  refuaala,  hut 
tbe  oustomcr  tlteai  gavawaffMld  Ibey  had  heonl  nothing  of  him  since. 
Another  ouatonicr,  bowatw,  pKalHed  in  refuoing  to  Iw  changetl,  and  the 
Council  liad  been  put  to  an  expenditure  -i  £2.600  ia  that  dtatlfct  (or 
tha  purpose  of  layiog  new  maioa. 

Hir  COUBTEjNAY  BOYL£ :  PM  that  cooeumer  liave  a  ntow 


Digitized  by  Google 


792 


THE  ELBCflBIGIAN,  MA.RCH  15,  1901. 


Mr.  liALFiiUlt  IIROWNK  :  lk>  wm  being  iiup|>1i(tl  with  100  volt*  al 
the  lime  of  tlie  (lublieMiun  of  tho  at*  r^UUon*  »oA  rafuMd  tu  be 
ehiinil«d««er«Mm«pea««*tataaan4HlMtb«Weh«ira  toe  giMfcm»,«D<I 
llimfmttan>  mmiiVwiiyliiMilMMitniniM  ; 

81r  COURTSWAY  BOVMt :  Hvir did  ilw «MMunr  l»f«  ft«iloT  Tlia 
St.  iWriwi«dirit4»tid)8a8bMdlMwaaU  tofoMiltot*l*ttefa%hfi 

Mi  S^  llM;^  i;,\VM>  -miA  tl.r  jilr.rrr-.l  rogDUUon«  «p|>)i«)  (o  SL 
I  .)UC3ai>,  jiiiil  .«*  ihc  dedjrc  l  i-i««tui^i  110  vujtii  Ibry  wera  bound  to 
auppiy  it  if  n  aMi«»ni«r  iii>i8l«l. 

Sir  COU'iri  KNAY  HOVLE  :  Bui  th«  St.  J'mctm  order  win  the  «»iu« 

the  Pftnlfr.iil  itjipr,  if  tlio  r-'W  rri^tiUtiona  <iid  nui  ^pl'.j  in  cin- 
l!i(?v  (l.il  iv-I  ir,  tt;c  I'lliPl-. 

.  lir.  JjALFOt'R  DBOWNK  <>-  u(  '  :i«  o^iniou  tlutt  tbe  old  reguluii'^ 
WMnbfMfctoallHHiiHMdbjrlke  (tourd  of  Trada  Aw  tfM  to  tiuA 
Ttili  III!  iiMiihliiii  iif  IflBTi  1 1  iillj  becuae  ofienkUt*  bulk  8^  Bumtm 
•ad  Bradlora. 

m  OOORTRrAY  BOYLE]  But  Umn  k  m  pwto  to  Hu-  old 

rfirtiUtion. 

Mr.  UAI^'i  iI'l;  nii'iWNi:  Ihtl  light  ur  »npnK  Llin  S-..  I'.vn.  r:L^ 

Jdirougii  0'Utti:il  ap|MreuU;  acted  u|KiO  iMe  principle  tivat  the  iw 
imwr  di.l  have  n  veto. 

-  Hr.  SVDNKV  liAVNK8  wid  tb»t  tbii  mm        In  Mwwtr  to  furtlier 

nlpriiyn  IkmukI  by  thi.*  prrA  l.t'i  t->  lljP  rcviycil  r"  fiiViti  i.t,  they  l.R'.i  h:*il  To 
lueei  wtTf  kt'Ubborii  rrsitl  tuve  in  xocuo  ca««a.  Tbrrc  bad  beam  uu  ekcti  ioul 
■tire  nr  ncriilenl  in  St.  I'MK-rae  to  bit  knowledge,  mkI  joinU  liad  boeo  mule 
bv  mca  in  umim  cvrying  the  higher  prraaure  without  the  current  being 
kwitcbed  off.  Tbo  sdTAntngeit  lo  the  oomunMr  w«i«  «teHJ:cr  light  and 
reduction  in  ]>ric«.    He  knew  of  no  diHwlvantaKF. 

lly  Mr.  t'ltOIS  ion  l>elwlf  of  the  Wind^  i  J! -t.  '  TLe.v  b  .  1  .:i<  t  wUl: 
«-tul>bom  reiiatancc  from  about  (l»e  ix-opli!,  iii:;  iliure  win- 200  .v>j  if\ 
cbaogsd.   Tbo  8k  PaBcnt  {wopla  were  tuppiirttDg  llie  ap|iikAtiuu  iia  a 


would  do  the  atme  ag.iiii.  or  ei«  waut  aaltU  hi^ipr  T  .li.i;^,  ..r  prrhaj* 
they  would  laave  a  fi»e-wi»  iiy»teui.    He  iiiaiiit«aiM<l  that  if  tb«r»  ware 


■■■M«riifprinnjiiaaiidiMtft<«]irid«arii«B(eC«m«U(ri^  Tbey 
|M|icd  th*  iaitiarf  mold  man  m  tKrir  «enaamen  la  chmfa  ttatr  miuda. 


The  price  at  prrs'ut  ctuuri^  for  the  200  volt  curraiil  wa4  a  "  Rat "  nile  uf 
&i.  per  unit,  or,  aa  an  alternative,  tlie  miixiDiom  demand  •ynteui  at 
bii.  <'j— 3d.,  wlm-h  Would  work  out  at  «n  average  of  ■omBthiiiK  likrjjd.  TIm 
100  Tolt  oourantert  p<i>d  6d.  pvr  unit.  On  tlie  qurxtioai  of  the  bibber 
mltage  lamp*,  be  tbou«lit  thai  tlwjr  mi^ht  be  a  few  pence  )>cr  lamp  ino<« 
•«NMi*a,  attbouxb  200  volt  iMBfa  could  be  obUioed  at  the  whim  price  aa 
100  vult  lampii.  There  had  bora  m>  OtmpUinl*  from  30O  volt  coD»uraer«, 
and  on  thf  ihtwry  that,  a  coommer  wmjlil  nSwsyii  rtvnipUin  if  he  had  » 
cKniK*.  he  [.^^■:)U^^ht  he  wtii  P-nti^Ll■1i  to  r.iUAidpr  the  innttfT  aa  «lti«faci«'rY. 

He  di<l  not  oniMdcr  anf  lamp  ■boubl  be  )iJlnw(d  to  bwu  hhn*  than  700 
bouni  Aa  lo  eflWwoy,  ha  waa  not  »«ar«  tka(  tlmo  wai  aw  diflteanea  of 
ontHoM  aaiaUog  betMan  axMrla  *a  to  tlio  ntMcliva  laanla  at  100  and 

EOO  volt  luai|ia.  In  the  early  daya  it  vnu  undisputed  that  the  200  volt 
lamp  was  n<>t  >•>  rffitwtit,  but  he  would  nut  admit  thia  to  bold  now. 
However,  if  aut'h  a  diffen-nce  of  oj>uiion  did  exiat  it  might  I*  i.<  tUi?  1  In 
otticial  tc«t«. 

Hy  Mr.  DAXt  KWKKT.S.  K.C. :  The  rea<<^  for  Mippuauig  Uwat  Lbe  new 
regulation*  applied  .St.  I'simtim  wa&  befBUia  llM  BeamI  o(  Trade,  on 
May  15, 1896,  wnt  a  copy  of  them  to  bin  vftt  an  inlfDiation  aa  to  the 
date  thrj  wriulrl  ■  iji<!  fnt'i  foi  r.  In  .^nllwer  to  couiiMrn  queatiou  aa  to 
'Whether  tlir  '^k  Piinruk  Iki  ^UL-a  i  uumil  ]iaa  LLin-iik'.-osi  the  ou«iilfc>n  of 
Ihil  itaont  appliratiou  any  more  i^urefully  tlian  it  had  oiMUidered  the 
qsciUia  ol  tka  appinability  ot  ttio  now  r*|ttlatioaa  to  St.  I'aocraa,  witnaat 
Bave  an  •eadTaaaiwer,  which  oaoaed  oounael  to  reiurt  that  be  eouU  draw 
hii  own  cooolMlaBa  In  Minig  SSO'Volt  lta»|»  ha  had  Dot  Malad  Ummh 
under  the  eidlaary  aaodfUoiwat  tika  oowubmi'  brUrtyMBt  tanlog  on 
ao<l  off. 

Mr.  A.  l-VTTKI.T(iN',  K.C. :  l>iii  1 1.^  ('( mu  i;  kn  iw  it  wa*  acting  illegally 
Itt  threai«pb(t  t<>  cat  off  a  csntumer  if  tie  did  not  agrve  to  the  dtaugc  I 
\mwm:  Yoa. 

Mr.  A.  LYTTRI.TOK.  K.C. :  Tbia,  then,  u  tba  •pirift.n  wfakkllMaa  acta 

aro  worked  Mn??rT  rniir  CmiTiril  * 

(°n».>-exai:iir.r.l  i.y  Mr.  }l.  >.'.  i;LEN:  WitDe>v<  reitarotad  that  H  eom- 
pteiote  had  locst  rewiTcd  li-ina  2O0  volt  oaamimen. 

'  Br  Mr.  BAI.FOl'K  tiUOWNK:  He  did  not  know  wbeUtcr  Uie  Edi^ou 
and  Swan  Company  «nppliad  100  and  200  vult  lamp*  at  tlte  aame  pries. 
At  St.  Piiocnu  there  were  wme  100  \'oU  contoiaMW  wflliog  to  l«  changed, 
but  wlin  could  mt  owing  to  tlte  ul'truction  of  oUian.  They  hod  never 
l*cn  «j<k«d  by  the  Itonrd  of  Tnu!"  U,  the  new  regtiUtiona,  but  tlkia 

had  Ijeen  carefnUy  coiKi  ienil  I  rii  ri-  ilii to  nipport  thia  petitina. 
Mr.  HUU^i,  K.U.,  on  behalf  of  the  Metropolititn  Kleclritr  S«f>ply  Co., 

-atitidthat  irith  tlih  fo^pany  it  ma  »  qiMatiini  »f  rat«ii<k-  Lhr  ^.<>iage 

from  60  volta  to  loo  volta.  'nibOMnaafeMrtthroughthecuii  ;uiy  having 
a  hfi^h  'fTi-irn  sitprnallngcurrent  »}»tem   with   tran>forotcT'>  in  all 

-Mr.  A.  a.  t  .\N  K,  repreaeoting  the  City  of  London  Klecttic  Lighting  Co., 
aald  he  did  not  propone  to  cull  any  wiineeaea  or  make  any  obKervatiinu. 
Hie  City  Company,  however,  nippiirtod  the  api>lication  entirely. 

Mr.  W.  H.  MASSKV,  iatcrveoiitg  "O  behalf  of  the  Crowu  authoritkse 
anked  fur  ^irutnaion  in  cnniN'clioa  with  Uuckiogbani  Palace,  for  which  he 
k  uHMulliiiK  rnsiiiCTPr.  Thit  S  iiihn.ij;  wb-  t  ip]  m  2^0  volta  aud 
■  100  volW,  arj'l  til  i:".-,t  i.t  1  r.tni  I  h:n;  the  .  :irir.^  •  i;flv  ti  '^03  volta  wuuld 
bo  BIfGOO.  Itiithrr  than  Unr  ^bc  ct«t  uf  thi*,  the  VVenUuinder  Klectriu 
9vpilj  Co.  imfamd  to  ao  «a  MipidlriBK  at  both  voltaf;<'<.  at  lha  Muae 
U«DO  chargiUK  mare  ia  the  ra>o  of  lite  100  toll*  luipply,  which  he  wan 
willing  >l>uuld  be  wiivprlnl,  Ke  wan  of  the  upioinn  tkaK  if  any  altaratit'u 
were  npulc  in  thTJ«  regulation*,  it  w^ruld  merely  bo  fir  tba  ttmporary 
iK'nefit  nf  tlte  •^iiufaoiri).  a*  «oenii'  i>r  later  their  main«  were  «ure  to  ho 
inTi|.iaile<l  "u-ain,  .ind  what  w-.\ild  they  do  thru  '  They  wti-  t f  ikiiis;  the 
law  tUily  bow  in  n-t  ke«|«ug  the  {xeafur*  u^  to  Un'«taodai>l,  aii<l  they 


amit, 
toU 


nodhad* 


more  than  one  pair  uf  200  rolt  terniiitaln  io  thO  bluhttiK  Wind  OD  kbo 
three-wire  itydco  it  tra*  punible  to  gel  a  «boek  «f 400  Tolta  flKoa  if  tlia 

middle  wire  ww  earthed.  Thia  made  no  iliifcf  enoe  whatever.  And  erea 
if  »  tranafiinner  wcir  fitltd  on  the  ra«j.umer'a  prcmiixn,  why  aboold  a 
i'oii>umer  pay  for  thi«  in  onUr  to  mve  a  little  copper  iti  the  'Ufj  ly  ruiina 
of  tho  company  (  He  had  liren  in>trui  ted  to  aAk  tiikl  ihr-  f  llu  •■iDg  Llaure 
lie  added  lo  any  amended  rrgulatioo  -vii%,  "  I^rovided  alwaya  tiiat  none  of 
il>«!  cuit  of  cooTsnioo  ahail  ba  boma  bjr  tba  eoamiiiNr."  all  lacaoa  kt 
an  arbitrator  deci(!ed  what  tho  cmt  n(  tho  work  shauld  bi^  bat  ftr 
llntrr  ii,*  At^r  they  niu't  not  pnt  t!i4<  (tnnnnmer  to  tlMBUauialACbaBa)! 

he  .ii.i  v.-'i  <i'uif<.  N.>i.<.>.T  :.i>i'<"./>t  hi  L^J  v:  ]t.'-  '"T iiiiiMhalaW»tiiiw^  bit 
13  change  axutiog  100  vott  circita  uaa  unduairableb 
Col.  CIlOlinKlB  vaa  the  !»l  niM  telha^|lk4tMaBfto|nMid 

priiKiple  ol  tho  diuge  beijig  deairaliiai  Ova  oiamlnad  by  Kr.  SOON, 

K.C,  be  aaid  that  all  the  argumenta  which  had  been  braui;ht  fur«ard 
againU  the  200  voltage  had  been  put  forward  in  1883  and  1885,  wlteo  the 
iVi^aitoD  uf  raiaiof;  tLe  {<rciour>>  to  lOO  volta  was  being  throabed  out,  aud 
t  III  |>reient  ubjei'  ii  iin  wei«  eiju  illy  abxuiMl.  At  the  beginning  of  the  Keo- 
ai^tttoii  and  Kui|(lit<i^.ri>l,^e  uadertakiog  100  Vult*  had  been  aeltlod  Bfull 
heeauae  tliey  oould  only  obtain  ^ood  Itmpa  for  that  preaaure,  Initbr  IWHV 
of  the  fact  that  fairly  aaliafaouiry  lampo  for  ISO  vulti  oould  bo  Mitabadi 
hr.  hail  :■! iiiteiii]>l»te.l  tliat  '.hi™  ilmuf;i-  !  ■  203  vult»  waii  ini'y  i  matter  of 
tiinft,  Hi-  lik'i  lit'cii  (..tiliiiLja^^y  ln»tio^;  \iJO  liriijx^  r:i;hL  up  vo  tlte 
thinning  of  la.ic  year,  and  liail  cume  lo  the  ounciuaion  that  a  cortaia 
numliTT  of  makirra  made  a  800  *elt  liatp CqBaltj  a*  efBcient  ai  tfaa  piomit 
100  volt,  but  oUter  maliM  ware  not  ao  (CUablo.  Thooreticalty,  Uia  oxiia- 
•ion  of  ihe  fdainerit  in  it  200  volt  lamp  wim  a  aupcriority,  but  practically  it 
ma<Ie  mantifacluie  ulightly  more  troubIr«<>me.  Tbo  advantage  of  the 
chiinj"  liii'h 'ijhf t^(l,  l-ri'tiii^'t  if,  d^d  :iw-ay  with  tV.e  rTrr^t'nuiii  r.ri'evi^y 
liU'i  ijitiir-.ilty  .it  fiitiiiiti^  -.jai'i  f-.i  ii'riv  Li4in>.     ^'i:r'M:.|un(jtly  i  in;y  tin' f-ftli.O 

i^auM  viM  Utkti.t  u|>  hy  itie  raaina,  whereas  tbe  variation  io  prraure  waa 
r«lueed  In  one  lialf,  henrc  tha  life  ol  tba  laMpaiNM  iwilMail  IHiilwiM 
the  regularity  of  the  liKht.   All  now  tntmrpHm*  wai'e nwked  at  tha  dwiblB 

preaaure. 

I!y  Mr.  I.ITTLKR.  K.<'.,:  He  did  not  mippoee  be  would  ever  wiah  to 
adopt  a  prcaeure  of  1,000  volta.  Kxperteoco  up  to  now  liad  iHroved  tha 
Ohugiiw  preaauT)  of  230  volte  to  be  Che  moat  economical.  Ha  koew 
uotbiuj;  of  the  circumataucts  of  tlie  W'indnor  Hotel  coae.  In  reply  to 
couiiacra  cootenttoo  tliaC  a  uiuu  who  waa  entitled  to  witlihold  hi*  oonaeut 
ought  lo  bare  aoutethinK  for  giving  II  beiidea  full  com]>nniiatinn  fur  loei, 
wilness  iiom.'halMstly. aald,  ">i*y  10  \*r  c*>nt.  hr  oi!(tn]iul.-<i: y  [luribaae." 
lilt  .Ittl^Leil  (h.ht  uti      Clt.  200  volt  ittnp  wx-i  [ii:t   ii«  r-t^.i  irnt.  a.t  att  8c>p. 

laiited  that  facb»  had  proved  tbe  luogpr 

Hr.  LTTTLSR  ariMdifoSi.  Cromplun  wooM  ptimt  n«  tba  lallar 

declaration  !f  he  bniughl,  lay,  eight  witncwm  lo  prove  that  thia  waa  uot  so. 

(.'ol.  CI{t>Ml'T(t\  »aid  yes,  for  ho  could  bring  lOO  witoeaaea  to  prove  it 
wtm  (o.    Continuing,  be  aaid  there  waa  at  protent  on  the  niftrket  lam;i« 
ihiti  enough,  long  enough,  and  atroDg  enmigh  to  give  a  Hiticfict'  :  t  hf;lji 
lit  200  volta.    He  was  nut  aware  that  Iw  volt  luups  were  Is., 
200  ndt  liaqpa  twia  la,  4d.   He  himself  only  paitl  tba  mw  price  for  both. 

Craaa^Mmfaad  bj  Mr.  W.  J.  WAl.TKliS :  He  malDtabed  that  tha 
booeflt  wao  lo  the  eoniMtiy,  tf>  tho  publiu  ariitf"  tl»e  »tre*t»,  tvti  i  to  the 
coitaumer.  Tlicf'-  auuI  1  l«  iiu  illaailvaiitage  '.<>  t),e  .uniumer.  l  uly  to  the 
eveot  ol  tha  mains  again  becomiog  overloadeit,  but  tlie  |ireaent  uiaaiM 
would  taka  liar  tliiH  tha  lanp*  lot  the  aame  limit  of  uvecload^  and 
at  pramt  tka  roalaa  wero  •ofBdcot,  on  tbo  higher  i>reaeurc,  for  tlia  db' 
tricta  they  aerved.  He  agreotl  it  wit«  ttj  the  nature  of  a  temporary  beuefit 
to  tha  company,  but  tlte  xaving  U>  0:i-  v  pnij  auy  really  aioouuteil  to  a  very 
amall  fraetiott  wlien  divided  ovvr  tha  nuntlwr  of  uuila,  aay,  about  <1. 
unit,  Tbe  diflerence  in  the  intulatioii  for  the  two  voltages  »u,  ii>  u<« 
□ouiuel'*  uwa  word,  practically  datinimuf.  It  the  ionolatiun  «ti&  UmI  ia 
tba  fintfutaiMa  it  imhiM,  ol  aanxat,  ba  altaiad  bttea  the  new  prwmre 
nat  wppUad.  A  oonsuaMr  who  bought  hfo  own  lamps  had  a  benefit  nut 

yet  meittioDOfI — v^?.,  he  wnolrl  not  fiavr  the  wifle  ranp-  if  chini:*  ln^  i»t 
prcscot  bad  with  I  lie  ICO  V'lU  l»in|i.  I'h'Tc  iMtluni,'  :ini:c  injunnLj't 
to  the  coueumer  than  the  flood  of  cheip  100  volt  l»in»  nt  ptweat  o«  the 
market  ThU  flood  WMiMtldiiKlikatboaraeuM  Willi 800 volt«,altha«igh 
there  were  ncceaaarily  some  bad  one?-.  Ho  wai  not  aware  of  aoy  merUanical 
or  chemical  procesa  which  iu<iii5ed  the  idea  tl.at  hecaun  the  filaiueiits  of 
the  higher  voltige  latnpe  were  tliiuiier,  diaiiitogratioii  took  place  more 
rj|  i  !ly.  lf[i  tu«[h  i(l  when  t«»t»i!  w«.i  ttt  ••"'.wt  a  numWr  lamjw  hap- 
lit.:.it' i  Iri'tii  .1  i|U:iijl."y,  but  he  hrt't  n'''.E'i  u'niie  ti  n  Lu.iiiuftt'rtiirer  .ipd 
purchaieil  lauitia  aa  a  cuuitumer  would,  it  waa  koowri  ibey  ware  for 
tcuing  purpneea. 

Ity  ICr.  LYTTELTON',  KC  t  Tba  majority  of  200,voU  lamp«  on  lha 
utarltet  wero  the  aame  price  whether  good  or  bad. 

By  Mr.  K.  C.  Cil.KN  :  It  waa  tbe  rule  that  citmpaniee  did  nat  aa^df 
current  until  they  had  made  an  ioapoction  uf  the  fittin)^ 

Ry  Mr.  M'lON,  K.C. :  It  waa  generally  found  that  any  trouble  with 
2O0  volt  UoiiKi  aroee  from  the  iiae  of  the  cheaper  article,  and  aa  toon  aa 
Inmjpa  nada  w  m  aaknowlidgid  tim  wan  aiibttiltttad'all  waat  wall. 

Trnt  eondadtd  tho  svidiiMa  m  aupfKirt  of  tliB  andicatioa. 

Mr.  DAN'CKWERTH,  K.C.,  xating  Uie  caw  fur  tbe  City  oi  Londoo 
C>ir(iunttiun«ltill4Mtta*l«d  the  riiiht  of  tlie  Baaid  •<  Tfltla  to  take  upon 
Itvlf  the  altentioo  ol  thb  provi><>,  in  npitv  of  the  BoWiVa  ruUng  given 
above.  Under  thoie  circum*taot.'ra  lltrre  were  two  wayii  out  of  the  difU- 
culty— vix.,  litigation  in  the  low  <  ijurl»  or  the  ^t|>poiutuj>-nt  of  a  lawjrej  ol 
eminence  to  bewr  Ihe  view«  of  l">th  «ide*,  ami  to  give  a  Nual  decisluo  a; 
to  the  lei;al  piwtiiin  ol  tl|i^  U<»id  nf  Trade  in  this  tiulter.  This  latter 
course  liivl  '<«en  fni|owe<l  in  retereiit>.«  to  a  dispute  as  to  tbo  |>ni;a  ol  gas, 
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kuil  h«  i  ut  it  b«for«  .Sir  Courlcuu;  Bu^le  u  miiUliU  in  ihn  iobUum. 
Aii«uiiiiri',Jiowe™r,  for  Ui«  |Mir]XMi«»  of  bin  opponilion,  Uul  the  Hmrd 
tuKj  the  I'tjil  i^ifvr',  Ue  went  ua  .t<>  my  tluit  ibe  oom^KUUMulu 
fii'jiiileii  iii-f.  "t 1  1-1  hihi  ititt  ih»~W^oT5llon  oriTyEj^ie'!  t-j  llii< 
[irfH-HUi-e  at.  wM'-h  h  >  i'iifiumer  vti-  U-io^  HUpiilieil^  wIlIoIj  iipe.l  act  pti-ea- 
»iu-iljr'  be  the  <(<(iW<ini  preaaarc  ;  th«r«fare  the;  muat  tlirk  to  the  pnasure 
didiMd  Is.thB  wdMH  »  cinngi  wa*  reiidM«d  iiMcdMy  Mt 

•UmtibB  fn  the  MWHlaRf  pttmort.  But  tlxy  H*d  wA  praitd  in  Ae 
■lightnt  dtfrte  thkt  thb  v>  iw  neueaMU7.  A<  the  raUtM"  •tood,  llu^  ouftht 
tu  be  atked  tlut  the  wliule  uf  (lie  reguUlioni  be  n-tnodelleii ;  tlieir 
c»*e  was  i!'iii,'R-»l  unfounded,  and  mE«-oncfis'i«i!.  Th«  preii-n*  ri>;fuliii!i>n 
(MctioD  9  cotitemi'tstnl  the  owt  nl  :ij'ire  than  '..ni:  [iremurE  rii  i!ie 
(ircuitH  uf  jLu  eUolrkml  uiidertAkiag.  KurU^ej',  it  luul  i^et^u  uu 
Wktlf  of  the  couiptnif  H  that  by  meana  of  a  tnuiarorcDer  ciniHUDien  could 
ht  lupiilied  at  the  lower  iiraaiur*,  tben!^>^l'  it  waa  ippareotly  puretjr  a 
qaestjuQ  uf  '  oaveaieuce  aim  aariug of  oa|HiAl  exin-iuiiturr  to  the  ■  o:ii|.\r.ir». 
Id  vh'j  oi.ie  uf  large  ooDiairvra  a  tnuiafHnnrr  o>uiil  y-c.  ^iltw-d  on  hi* 
turemiac*,  and  fur  Ih*  •□laller  LiinniM  Iraoaformcr  could  nupply  a  DUiiibfr. 
Tb*  leal  innh  of  the  nwttar  wan  that  tb*  compaoioa  wnatad  to  maka  the 
alt«nt!oii  Ibr  ibtir  own  benefit  at  tlie  expena*  and  roOTmionro  of  the 
coaituner.  Krcn  mppoaing  the;  vera  TiAf,  ought  thi*  rbaoge  to  be  made 
irT«apaeti««  of  the  Dumber  of  <;onKimtr<  ooMJng  out  1  Ko,  certaialy  not. 
If  t^itrft  werff,  mr^  tip  tn  a  dorrr ,  thrr<*  wft*  n  cr^.-^w  fur  intm^nUoTi  :  iijt 
thfri'  wiTC  Ik  prcnl  mir.y  plivcos,  like  the  i  ily  ■f  I.iinl  'h,  wlurr  sevTRl 
tliouaaoda  would  cnoMwitiuii  tiaa  ptoviinK  Why  tbouU  iiiMicbaeHaeaii  ibia 
th»  rihugi  b*  fan«d  tat  Um  pure  benefit  of  the  oompaoin  ?  TiMm  ahould 
ba  aoma  nmitaliaa  io  almmt  every  caav  by  aome  auUkurity  m  tt  whether 
thaprfnn'jiT  «h'iold  hediapeuud  with.  Pro'.  Kaonrdy  hit<3  Kutixl  wilti  the 
uUCmX  c»iiili-ur.  fi  i  nhi.  h  he  wa*  ^cierving  of  ci-tdit,  t!i»t  t"  the  cou- 
Mimer  there  waa  no  btiw6t,  but  to  the  oompany  there  waa  a  aartiig  of 
apital  ezpeoditure,  while  Col.  Cromptoo  had  acku'ialodnd  that  it  would 
1m  neceawry  in  time  to  again  iucreaae  the  voltage.  Tbe  CheUea  Compaoy 
had  mada  the  chjiDgc  with  ererybody'i  conaeDt.  nMrnid  Ihqr  iufc  DO 
{nooBTCirieDce  from  refuaa>.  aud  did  not  anticipate  UBJ  mt  tim  wttf^  ha 
aome  r<!»t«*niie».    Well,  let  tfi^'m  wait  uu'Il  it  '.■nnw. 

Mi.  llALFCH'Ft  Ull'iWNI-:  &ikcl  if  Uii>  m;it,etueiil  Ihit  i  very  i  i.e 
aliuuU  be  dealt  with  aome  aatbority  who  would  atate  whether  Uie 
|iTOTiao  could  ha  HkprnmH  with  wi  io  the  —tura  mmmmitn,  TU» 
«n  really  all  h»  winttd. 

Mr.  DANf  'KW'ERTS,  K.''..  s&i<1  n:v,  but  he  could  iieraeiTe  extrema  caaen 
whrre  it  wuLiI  J  be  better  f  :r  iliv  limir,!  i.(  Ir.ult-  <o  intervene. 

Mr.  HAX.(^()ITR  nROWXK  :  Thea  you  would  not  <>hj«'t  I9  a  r«gulatioa 
nuking  that  proriao  f 

Ur.  DAKCKWRRTS  replied,  not  in  exUenic  cKJm>,  liui  in  aome  cMca 
tto Board  uf  Trade  uould  lay  tbut  tbe  low  |<n»aur-  i>h<i<i:.<  l<o  maiiitaioad. 
Tlmiilf  thp  Board  of  IVade  went  further,  and  tiu  l  that  in  oertaio  eaitea 
Uie  con.i«eni  the rronidimer  «hi>ulil  d;s['*'Ti'W't  ivilh,  thi?  .lur-if,  a  mriap, 
rfi'iii  wli.it  Itrrni'  "  In  hi?  ''|,iri;i,ii  ,1^  l.fpn  liime  ^\  \\>nr inni-'N-r 
and  OUuigow,  (h«  ovei hauling  of  the  inatallatiim  and  th«au|^>lyoi  iiew 
iMiaglaMUdlnaBKbariatatradiiloD  to  lh>  aMHaHMr'a  coixentbeinK 
db)>eiii*d  with.  Bat tlitraiiughtairaMapiiailwbiatfcacompany  thought 
they  hsd  dnne  '■tintigh.  nnil  in  inch  caaaa  it  ought  to  be  within  the  power 
of  Ihv  r>riiii  1  01  Truif  <t  »in«l>ady  elaa  to  aay  who  was  right.  Then  would 
follow  'he  iiii-stion  of  the  co«t  of  the  arbilmtiim,  &n  !  lir  iupaeeted  that  if 
the  CHiiipiny  were  wrong  they  ahould  poy  tlie  wliuIe  ^  K^ty'.  kihI  If  the  ciji 
peny  were  right  it  ahould  ba  left  tu  judicial  <U9Ci«lii,u  iti>  tu  the  atuirtiut 
taah  PHtf  alHiald  jny.    In  no  oate  ahould  the  conautner  pay  all  the  coata. 

were  agreed  upon  thia.  Ha  did  not  want  auch  arbitra- 
tiooa  carried  "ut  UDil«r  the  .^rliili-utiMii*  Act  uf  l^S?.  Ui*  url it r»t  >ra 
under  ihii  »tt  weie  im  ue  t.i  ^pli'.  ilil!creiii--*»  iu  uriiiri  tu  cume  t.i  i  r(|«-eily 
aatttagnuL  It  was  tbe  cu/itom  in  law  uiurta  that  a  peraou  who  aaked  fur 
|iai<l  the  coats  t  in  thit  caae  the  ea«HM«M  1MM  aaUag  for  an 
Dealing  with  the  eacieiiay  of  90O  «m  laaapa,  be  aaUl  that  En 
face  of  the  evidence  already  gireu  that  tliaaa  Wtn  aa  aati^aetury  ax  lOO 
vjit  lampe,  he  had  witneaaea  to  prove  ttuit  MM)b  waa  not  a  fact,  and 
further,  that  tUey  cost  20  li  2S  jK-r  rfnu  more.  Prof,  Ketine<!v'«  lcji;« 
ImmI  nut  been  made  uii'Jfr  M*nrioe  iDiuliLi'm*.  The  tc.ilK  in  every  c%ar  vcvrc 
coailinUfTUa,  without  tiutt  frtf).^U(iat  turning  on  anil  olf  whitik  woulU, 
oourae,  take  place  in  a  hou<e,  aud  they  mn  alM  kMn  onlered  from  the 
inaiiuiiu:tarer  for  te<ting  purp<«ca.  He  o«alanded  ttat  tliia  did  not  gin; 
»  fair  rtiiult,  and  tbe  qucation  would  K»%e  lo  1*  natinfai  iMrity  decided. 
The  beat  way  out  <>f  the  trouble  wuuM  '  •'  lur  the  K  .ird  Truh:  tu  hare 
teata  made  under  ci>nilitioiM  afpraching  a»  uearly  a*  |>onibU>  aorvioo 
wodStion^  and  thi*  wonM  be'  amah  tylMr  Um  to  4Midt  upM  the 
ConlliciinK  rtddnn  e  of  rxfierM. 

Mr.  UAI.KiU'lt  nnoWNK  >..ld  lie  had  no  objection  to  thi*. 
Mr.  hA.NCKWKK T.^  concliuled  by  otating  ihitt  the  oppoeitiea  failed  In 
any  !«<h-!infni;r.  t  ■  thi*  V.fil  irth.  riti'-.  wti"  wni.it  i  hnfw  to  purchaae  the 
un.:icrt»l.ii;i;   ni  fc'-*-;  ii  ^  the  i'nfii::il  ••>pr-i:iitiii  i-  Ii^n-B.    The  fonoerna 
would  be  taken  oror  on  what  were  known  m  "  tramway  terinf,"  and  no 
adeantage  to  local  authoritiae  nanld  aiicnie  io  thia  diraelko.   He  abn 
anggeaten  dtacounte  od  coainaisn*  biUa,  in  addhha  to  a  redueUnn  in  price, 
to  pay  fi-ir  t  he  increaaed  coat  if  iwie'.T\l»  consequent  on  th»  liiglier  1  Tenure, 
Sir  1  I  HHTKXAY  Bi  >VLi;  M  ttii-  «ta«e,  not  on  behalf  of  the  iioiird  uf 
Trade,  but  merely  aa  a  baaia  to  work  upon,  auggeated  the  aubaiitutioa  of 
the  following  ptoeiio  for  tbe  one  in  dinpute.    "  Provided  that  no  oliange 
lAiall  be  made  in  the  ptrenure  of  the  nupply  to  any  |Hremiaee  wliich,  on 

  were  supplied  with  energy  l>y  the  undertakern,  except  witti 

tha  eonaent  of  thu  conauiuer  :  but  where  tite  cuiuniinur  withholda  hit 
cuiuient  after  th*  undertakers  have  offered  to  pay  the  reaMMiiih!>.-  cmt  uf 
r  iuuiJeiil.tl  11  the  chanKC:,  the  undertakers  may  appeal  to  tH<'  U  ^irl  i  f 
Tratle,  and  tiwt  Board  iney,  if  they  tbink  fit,  diapeoae  with  tbe  couaunt 


under  thia  jminsiori.    The  ■•rbiirktion  abatl  be  aubjaot  to  the  piwviaioBa 
i4  thjAhH'"*'"''  Act,  1889,  oa  it  tbe  ariritratiaii  wen  pannHM  la  *aab> 
lOD,  aad  lAitll  also  be  subject  to  the  like  proriniM  aa  aa  wMlntiim 

io  pMr«u»»>e»  of  a  t]iefin'  art  iin  tcr  I'art  I.  of  the  Board  of  Trade 

Arhitr»ti"ii»  .V.-.,  vmr 

Ur.  BAI.KUirit  UKUWNK  waa  willing  to  acorpt  the  principle  of  tha 
elaaaek  altfaooith  not  the  ortual  wordiug. 

The  Hon.  ALKRKD  1.^TTKI.T0N,  K.C.,  thouglilthe  L,C.C.  r»UaUoDa 
inMrtr- !  ill  the  Weatminater  Bill  maid  haeeanmM  Iv  tMt  mwtiSD, 
Sir  I  n  uTKNAV  IXJVI.K  «s|ilalaad  tiM  thb  iN«1dM(ta«ii,Bat* 

wijuM  I  ii'v  ajipilv  to  special  f»«e«. 

The  HuD.  .iiIkreu  lvttki.ti 'X,  K.C.,  tttti  that  tha  ailii^tlan 
id>»uld  bu  under  the  Lauda  (riauaoa  Act. 

Mr.  DAKCKWKna,  K.C.,  weoU  net  i^fN*  to  the  niMlfIa  «f  ttw 
•ugKctited  proTlaiii,  airil  mind  that  pfoeMaai  abaoM  be  nada  hw  which  tha 
[  auj  i  -Ier  nhuuld  e>ver»i»«l  a  conwmera'  fit'fnjr",  and  pait  them  in  a  Ct  and 
-ir-ijK'r  roniUliun  at  ihv  auppliera'  exftetivn.  If  the  consumer  and  the  ooni- 
|>any  didered  a»  to  what  waa  to  be  done,  then  th<'  matter  should  be  i 
to  arbitration,  preferably  ouder  the  \j,'\tU  '  l.ku*es  Act.  The 
•hould  also  moke  a  t«luctiou  in  price  to  all  cfaainged  cooaumera. 

Mr.  CROIS  {rapnaattlaK  Mr.  Mttiar)  aAad  wfeat  the  heade  «i  tlwMMa 
ahouldbft  It theae  wmaot  deckled  the  whole  iaqniiywoBld  be  thrawB 

iiwny. 

sir  (  I  n  l'.  TKN  .W  BOYLF.  pointed  out  the  wor  li  '  re.M.jaalJe  coat." 
Mr.  CIK.'IS  said  he  had  iaad  soma  expariaDee  of  theae  ootupaniea  for  two 
yaanhmdhadUMtpHt  lha«a«  kith  la  Uw  ttard*  "reaaonaUe  coat" 
aa  anna  did.  VoUdnK  wmi  laU  al  pnewt  ahout  the  eoat  of  maintaining 
the  installation  after  the  cbauge.  and  there  altould  lie  a  oomlitioo  whien 
would  put  the  oonauimr  in  llie  same  plaoe  aa  he  waa  before.  Otherwise 
they  tiraply  tnnk  awsy  from  a  man  the  rii'ht  tj  reftsne  lunt  i;«re  hirn 
arbilJ->>tiuii  at  hia  own  rt«k  and  at  theitiatAoLe  ..f  •  pu.verfui  r  imiiaiij.  \« 
it  at  preaeot  stood  it  wax  not  enough  iu  aStr  io  tUe  wlividuai  cmtaumer, 
th*  onadiUnaa  dwald  lie  much  more  atrinitent. 

Kr.  MOON,  K.C,  pointed  out  that  the  l.an<U  Clauaaa  A  -t  a1Iowe<)  for 
an  t\im  10  it  cent.,  which  the  Arbitrjitiuii  Ai:t  ilii!  no",.  W,iaM  that 
10  jH'r  crr.t.  he  (lii*i3eii.e(l  vi  itfi. 

Sir  COUKTKN'Xv  BoYLK  said  tliia  10  iter  cant.  wouUl  not  oooie  into 

nJd  tiM(  on  the  queatioii  ol 
aiMl  thi<7  must  eboote  tha 


of  Ihaeeeauiuer  on  eathMadttlMM  M  Ae  Biard  hnmc  fhoBoardof 
Ttada  nay,  it  Uiey  thiak  A»ta  aar<**^  '•1^  vbiimiM  af  a  single 
•rtUiMor  atiMiiBiod  Iv  ttiNt  tha  <|u*ilioa  •!  tha  oendiliea*  to  to  faDpcMd 


The  Hob.  ALFRED  I,TTTKLTi)N,  R.C. 
arUtiation  they  were  between  two  (fittoall 

leaser.    It  had  beeai  made  evident  duriof  Mlli riiort  inquiry  that  tbe  eom< 


panles  had  acted  oppressively  to  the  consuoer,  and  he  instacced  Cl^'laea 
and  St.  Faiii'ii^.  Theae  i^re  a  eery  good  indication  of  tha  wny  c<iii»u:iH<r.i 
could  be  treated.  Tbe  auppliara  of  an  agtot  like  eleotriMtj  aliraya  spoke 
abiiiui  is  in  a  pcdM^  ahoaura  tenaiaokfy,  aad  tha  amNaga  aaaaaaMr  had 
ootthesl{ghtai|ldiaq(  lAalva*  (oiac  ta  to  doaa>  IMwIhaahana- 
(tanvet  bo  thooght  tlw  eea^May  weald  be  ampto  ptatortad  bf  •  jpoaiiD 
that  if  ih<!  tsMinnt'aiiMttaitai UM  aat iccaaaaliM he thaald  pyrBt oi«n 
coata  only. 

Mr.  KO^SK ll.l..  <>a  bttoU  at  the  CHf  «f  LtDdM  OMHytiv,  Meaptal  tto 

propuMd  prnviso. 

Mr.  I.Irl'I.KR,  K.C,  r(g«i\le>l  it  as  satisfactory, although  be  could  aoo 
some  objections.  This  was,  however,  00  tbe  awumptioo  that  tbe  Ikiard  of 
Trade  had  the  legal  pflwrr  to  nuVe  the  itteritiun"  which  hriiid  no'  :vlmit. 

It  was  eveotuatty  >h^.-:i  leii  to  s<ij'>un)  the  ic'iuiry  *it  usee  ti:i  i;iTe  an 
opportunity  for  considering  tbe  propoeal,  aad  all  aiiModments  were  to  b« 
aaattotto  Boaidoiltoda  if  11  o'dack  aa  tto Uth  au^  tto  hi«^  ta 
be  eanthiBtd  on  Tbaiaday. 

ftarsaioy,  Jr«r<r4  IMk, 

Mr.  IJtller  annnuieeii  that  bis  idtenti  bad  not  acoit  in  any  amend- 
ment  to  the  i>roposed  proviao,  l>ut  that  tiiey  wtalieil  to  be  put  In  exactly 
live  poaition  tbay  were  before  thn  change  wax  raikde.  Tbe  l>un<Ion  (VMinly 
f^otj:i;'il  anrl  ("tty  O'rprTttion  holb  nent  in  mcidifieatitma,  and  after  aom*» 
Hincuaaiiiii  Sir  I'-iurLrniiy  H.iyle  j>r:j|M thai  ei'hvr  the  Board  uf  Trade 
xHouid,  after  hariof?  tha  facts  ot  the  cam  put  before  it,  droit  ay  a  j^iruMou 
which  ail  pttto  itoaM  eiacapt,aadae  eloee  ttoagatter,  or  else  the  evidence 
for  tto  oppoailtoi  ahoald  to  preeeeded  with,  dwaael  aaked  for  time  Ua 
eoataidcr,  bat  nfter  nearly  half  an  h^tr,  t>othing  nooM  Iw  ilei'ided  upm, 
evidence  fc  the  cither  niH*.;  w!.ji  hearh  Mr.  Ounyon,  the  rlcx:trir 
liKliling  engiD<-er  t  <  th'  L  jiniau  County  Council,  and  Mr.  iicraard 
Drake,  both  gave  «\  i  lence  ia  direct  oppt»itioo  to  that  already  lakea. 
The  chief  witoeaa  I'imi.  K.  Ayrtou,  K.K.H.,  who  stated  that  be  had 
tested  200  volt  lniiij<-.  1.  Ih  for  tli«  manuftcturei's  iliemaeUoa  and  for 
diHaaliafiod  raiiauuter'.  hut  that  iu  hardly  on  instance  hail  be  riii«untered 
an  effieient  article.  In  un.'  te^i  fouti>l  mi  8  •■  |».  <?(X)  foil  !aiiip  v.hi.-l> 
ha^l  .^.turtlly  >  .'Pu  i:t-l.kV.eil  iq  ii  euUTU-iier  «  pn  ini-'^  .  nl)  I  R  .iitjill"-. 

and  that  it  took  16  3  watt ^  per  candle.  I.onl  l.oniloiiderrt  'a  agent  uae 
nestoalM  aodpradaoad  iu  mires  frt-m  ttoWeatoniaetir  Ooatpaiiiy  taatifyiBg 
tu  tto  fket  that  ifoee  Ihechauita  had  been  auuie  tn  Ms  lordsbip'e  toani 
reaideoce  an  expenditure  of  £238.  I8a.  8.1,  pi5r  snti  itr  w«  incutiad  ai 
agiuHHt  ill  ,vVL-i  ,-e  uf  £181.  9»  M.  for  the  this,  ycrir-i  li-t?  3-9. 

A  f ull  re|Mrl  of  the  day's  ;  v  ieeetliiigj  '.-.ill  i^  t  -;<r  .vcek. 


Association  of  Technical  Institntions.  -  The  anntial  general 
meeting  of  this  Association,  udjourneil  in  conpoquencL'  of  the 
deatli  of  her  late  Majesty  the  ijucen,  will  bo  held  at  the 
Fi.slimongerH  Hall,  Lontlun,  on  Tue.H<ii»y,  April  Itiih.  Tbe 
Presiiieut,  Sir  Barie  Bmith,  will  take  tbe  ohair,  and  the  Prasi- 
deat  elect,  the  Bight  Hoa.  8lr  William  But  J^jkit,  1I.P., 
wiU  ddivat  m  additini 
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BLBOlVO-ULYEREn  v.  PLAIN  COPFUt  HJITBS  IH 
GOLD  MILLING.* 

SX  SPWMW  HAUB, 

In  ««U-]cBOwn  tcit-booln  on  gold-milling  and  meUlurcy, 
tUvared  platee  aro  rccommcndad  m»  aToidisK  the  fommtion  of  the 
gimuiak-gtey  lilinf  which  appears  on  heshiy  anial^amated  coppvr 
plate*.    Gold  or  silver  Amalgam  is  Kimetimea  applied  fur  thia  pur-  I 

poBp,  'n:t  the  tii><>  of  cltctrt -y^ili-crtil  platra  is  certainly  preferable, 
.ir.ii  1-^  mucli  laiirf  irtquuiii.  Iti  >Urtin^'  fL<  new  platea  ihejT  are  al»o 
'!>  pnic  !  superior,  because  silvur  luuaJgam  ha»  "  uiore  affioity  for  the 
L    1  li  I      oppcr  jilBlfl  limplj MiMl  witb  iiiHMa9.*{  JghsB. 

liariiaan  fajs  : — ^ 

"  Thit  ianaatit»i  uf  venlixri-  on  don  iUTcrad  eop|i«r  platM  ma]rl>«pcr- 
B>an«ntl]r  pt^Trntn)  by  thoruu(;lily  clesalng  ncd  drying  the  pUle,  tciiping 
till  U"^  ""d  rubbict;  in  i!ien-"irT         oanvaa  or  cb«ntoi< 

•kin  :ii:ii>'.i'r.r.l  M  ji!.  i:y  iril.k'  of  |Kita«wuiij  \\  li'jti  vM  lctHiied  the  n bole 
it  |Avnted  over  with  tine  ^>ld  &nialgaRi,  prvpar^U  m  follows :  Sweat  a 
nlate  that  ia  well  contod  iritb  gold  acuklgtm,  tcrape  nlTthe  lattVilrilld 
in  a  Wedgwood  m<>rt*r  with  n  Utile  iiiervury,  rj)>idlr  |iear  Mr  tha 
tinrcury,  which  lenres  tho  chum  unaii(&ni  behind,  while  the  mercury 
fKiuitil  off  is  tettlrd  24  hour»,  and  then  nirefully  ilecani  eil,  If  aving  the  line 
wn«lg*Qi  At  the  bottom.  Thl«  ia  of  the  n»isl!'  -y  treiim.  ahiJ  reaily 
to  be  applied," 

Thus  etrcea  ia  laid  on  the  utility  of  fiiiiiluviDf  siIvlt.xI  [iLi'.'  mIh  n 
starting  a  new  mill,  and  s.ini*:  Dul.tn-jn  iipiitur  to  th  iik  -.'tvy.  tln  u 
vllicacy  ends  here.  Il  i«  well  known,  hunx-vcr,  that  copper  pku^ 
become  tarniabcd  by  wat«r  contaiiiing  a  contidemble  pereentage  of 
sulplutte*  in  eoUition,  nalwith«taiidiDg  the  nccumulation  of  gold 
anialgaiii  on  the  platci^  unlcw  the  diMolontion  be  kept  under  by 
fre'iuent  washing  with  dilate  acid— pwferably  aulphnric  acid — ui  a 
dilute  solution  of  cyanide  of  p-itsBaium.  The  ma  of  tha  Uttsr  for 
thia  purpose  ia  pretty  general  Both  permanent  and  tuapOMIJ  fllni 
appear  to  be  liin'  to  tlK-  n-d  'atiun  of  the  cnprx-r. 

C.  II.  Aaron  rtraarks  that  "  the  e'l  ctru-pklnig  of  the  copj^r  sur- 
faces doea  not  -ftiii  lo  Vn-  fli^Litul  lu  prevcutitii;  iliscolorat'mi  in  all 
ta««*,  and  ia  not  uutvLT><illy  I'-ivouted  by  niilllUt  u.  Soin.'  l  oiuaider 
the  silver  plating  as  very  advaiitageout,  while  ulUet  a  .tuy  it  u  void 
of  muriU"  11  He  «iy»  that  .silvered  plate»  were  discarded  in  the  lower 
mill  of  the  Siem  Battea  Co.  on  acooant  of  the  rapid  disappearance 
of  tfae  silver,  while  in  the  upper  mill  of  the  same  company  it  was 
OOOlidered  impoanble  to  work  wfdioilt  ailvered  platen.  "The  onlv 
obierved  difference  between  the  two  cnxa  is  that  in  tlie  lower  mill 
the  rock  worked  contain*  a  small  ]ioTtion  of  sotphareu,  ehielly  iron 
pyril<?«,  while;  th?  npfcr  mill  v.-i  tk?  on  curface  ore  with  1:0 
sulphiir.j'.s.  '  Thjs  hijwrvLT,  ilot?  :;ijt  explain  the  !ii'UT\-i;i-e,  a* 
«ilvvre<i  plates  arti  iil'tcu  uwil  svith  "in^'t^-  on  ore*  coDliUUic^  4  Uige 
pcrcenUi^e  of  «ulphiJe-«. 

An  important  question  u>  the  miUuiaii  id  whether  silvered  plate* 
eateh  more  amid  in  proportioB  tlian  plaia  copper  plotca ;  itao»  tin 
lattar  ebouM  clearly  be  replaead  by  tbe  former.  Ko  dioabt  eom- 
pariaon  of  the  working  of  tha  t*0  Utm  fre<inently  been  made,  but 
there  appeara  to  liare  Im.'<sb  •  ni^giilar  deArtb  of  reconU  on  the  sub- 
j«eL  T.  A.  Riekaid  givaa  an  inaiancB  atrongiy  in  bmox  of  ailvac- 
nlatad  copper  which  oemtrad  in  ^  Hantotvilk  UiO,  Ona% 
victoria  : — 

"  At  No-  5  hottery  the  xycKj^inn  of  ]>li>te«  i  i  Mlvrr  |il»leil  copper,  plain 
oopfer,  pUin  capper ;  at  No.  4  battery  tite  order  wu  ailYcr-idaleil  cu|>i<er, 
einvT'iuiltd  eagpar,  pWa  emar.  After  »  year  •  awfchuE  with  die  of 
Mentical  tbanMrtar  it  ia  fnaM  that  the  pL'io  co]>per  fraet  Qie  third  pUte 
of  N'p,  5  battery  U  ncti  miMlgnDuteil,  while  the  ron»'p<>nr!mc;  i  hiic  if 
the  earae  material  at  No.  4  has  not  yet  l»o<5i>uic  whitcDol  innuljj-*::!.;: : -n. 
Tliis  proves  that  the  mi«yr«\  plate  at  >i&  &  (vis.,  eop^  plate)  is  nut 
arresting  gold  amaigittn  . '  -u  <  1^0%  Bi  tha  oofreipoiidiaK  ptaM  (m, 
plated  Ck>pper)  at  So.  4  balMry.  ' 

The  writer  recently  bad  occasion  to  subRtitute  silver-plated  for 
plain  copper  at  one  of  lite  mills  belonging  to  the  C'Dlonibinn  Mines 
CargtaamatlJfi'),  ttDaatnA  in  Uie  Romedioe  district,  Antiomiia, 
Oolombia.  Tba  on  variea  cenildarably  iu  gold  purceutn^  from 
nunlh to  Boadit  bat  it  U  constant  in  cbaiAci^r,  l-cin^'  iovariably 
ifuartx charged  vith  l  to  .'>  percent. of  eulpliidi-^chielly  ironpyritM, 
with  fORie  galena  and  bleuac.  Altered  granite  fi. e.tmry,  mon- 
or  le*i  gold- bearing,  fiv<(ueiitly  formi*  a  coosidt  rnlil-  ].  irtion  of  the 
^  tiigue.  Tlie  ore  contains  free  gold,  but  the  greater  part  oi  tliv 
pH'ciwiM  luetsl  is  locked  iip  in  the  pyritv.s  and  oalcno.  The  latter 
i^rrii's  &ihvr,  and  is  highly  uaiiturous  ;  tbe  iron  pyritus  are  les»  ao  ; 

'  Aixtnu'i  <'f  a  I'ltpi^r  read  More  the  iMtSlatioB  a(  Mhiliii;  and 

Mel.illurg}'  no  Januury  lb. 

f  I'l.if.  Ifeiiry  l.viuii  bin  mmlyiKil  >hi>  KubaUii  <    :>ii>l  Ii  idn  it  to 
"liydraltid  oxide  of  l  opprr,  with  •^>In4itiIues  some  nu  tinLMte  ^  pruiwbly 
whan  water  coalaialng  aulphata*  is  aied,  a  baaie  sulphate  may  aba  lern. 
It  b  eolabt*  in  a  natnljer  of  snlxtamsss,  euek  ai  dOute  aci<l<,  ama>niiia,  and 
potafc-ic  cy»oi"(<-."'      HandlKi,.!;  of  OoM  Milling,"  lB''*i.  £77. 

t  M  Ki»'lrr,  •■  Meliilluivy  of  (iol.l,"  Ith  imI.,  p.  72 

i  A-  ,jU«tol  by  lli>lKTt  11.  Iticbanlit  in  Miiuntl  Itvltutry,  Vol.  Vi.  vl897„ 
ppb,K)l».710. 

I  £n,  ami  Miu.  Jour.,  Augiut  10, 18B9.  p.  118. 

1  iTa,  W  Jfiii,  /ear,  Jw»  10,  UBH.  pi.  UA. 


and  the  blende  shows  silver,  bnt  little  or  no  gold.  Araenictl 

Klitea  aoDMtimcs  occur  in  the  altered  oonntry  within  or  aalUiiiMiag 
a  veia;  and  pyrrhntiu>  ia  oecaatonally  found  where  tha  Tain  ii 
wide  and  of  low  grade.  A  careful  record  was  kept  ut  the  amalgan 
taken  {ram  the  bnxe»,  plates,  mercury  t  rnp«,  bhiokets,  and  utraita, 
in  order  to  ascertain  whether  Mlvered  idates  yield  a  higher  pr- 
centage  of  amalgam  in  ;)ri>pi7r{t(»i  fo  tlu  total  i)o!il  fx'.racltil  thaa  ]>laitt 
jopper  plitp?  The  results  arc  given  in  llic  followiuc  notes:  — 
I  hu  U]i;>ur  I'f.pp.T  plates  of  eti  li  l  itloiy  ineii^urfii  fiLft.  long  by 
Ml  im.  wide,  were  ^in.  thick,  and  had  been  running  lor  IH 
months  ;  below  them  ware  new  plates  IfL  in  length  ;  total  area 
9e|  8<|.  ft  The  elaetro-aUvatad  plates  (which  received  I  ox.  silver  per 
aquare  foototaodiM«)iranC4ft.loBgaM|iu.  tliick,aud  were  followed 
by  Mnall  copper  ]>tatei  as  aMve  ;  total  art«,  !:t6|  »q.  fu  Along  the 
foot  nf  iVr  [  Iii'i  -  wyp*  mercury  trap*,  one  for  each  battery,  their 
length  l  i  ifn;  inuii;  ti'  llie  width  of  the  plate*.  Krom  the  latter,  the 
pulp  tl  .wi  'l  nvi  i  lilnril.ft  B^LiVi  i  'mtV'j'!,  th«>  total  area  of  thei« 
beiOj;  Liijr  ;.  t';.  'I'li-.'  b^aiiki  tiui'^  n  :iiiL'..ajtrati<H;i  were  washed  from 
time  to  liiue  m  a  narrow  i'hc~t  (i-r.-ii  ffi.  1  ;;:iil  iiiclined  table  {tablerj). 
Tha  beads  f:M''.t  iTtn)  ui'  tl.e  rLEiltLi:^,'  c jric<:nlrate8  (jagwtt)  were 
ground  in  an  acrastra  of  tbe  ucUiuary  type,  the  concentrates  them- 
selves  being  shipped  to  England.  Mercury  was  dropped  into  the 
bo.vee  from  time  to  time  ;  and  unslaked  lime  (^Olb  to  SOIb.  per  dar) 
t  >  oounUraet  tha  addi^r  of  tha  waiter.  The  plate.<t  were  laid  on  toe 
I  or  of  the  mill,  so  that  it  was  impaiaible  to  alter  their  iwelinatioaL 
which  was  al>»ut  S^c;;.  It  should  b«  explainetl  here  that  the  mill 
vrm  designed  for  the  purpose  of  extracting  the  gold  in  a  free  sUite 
on  blankets.  Aiuilc.i'ii-*''!!  i*np|K»r  jflates  wre  su^wtituteii  for 
blankets  after  th-:^  mill  h  i'l  1  ■■'■n  r  iuniu;;  aljint  pii  111  jnlh-.  Tha 
.imnigsnrnted 'jKpper  plito",  i.ltliiiii^'li  iM  ari'l  f.ii:ly  woii  saluraled 
with  1,'ohJ,  Were  c;inj'..iiilly  h-Jin.;  Uiriuiht  ]  Ijy  the  water  U<>«d  in  the 
Imtteries  ^he  acidity  of  the  Water  can  be  exjilained,  as  it  hail  pre- 
viously run  through  fbor  Other  miUaX  aad  ic  im  neceiniy 
to  frequently  wash  them  with  a  weak  tolntion  of  cyanide  of 
poiaj<8iuiii.  Before  adopting  silvered  pbteti  attempta  were  made 
to  get  rid  of  this  discoloration.  The  pfatea  waia  coated  with 
prepared  silvered  amalgam  ;  this  coating,  however,  was  completalf 
worn  c>tf  in  four  days,  and  the  discoloration  was  as  bad  as  ever.  Tbe 
bad  elfect  was  somewhat  reduced  by  patting  lime  in  the  boxes. 
Lump]  of  cyanide  dropped  in  the  boxct  ke(rt;  the  plates  clean  for 
some  time.  Nitric  acid  wsn  also  tried,  but  the  effect  wr»«  much  lea 
miirkeil.  Iron  bars  wero  [•Itcod  on  the  platen,  io  the  way  recom- 
mended by  C  Ii.  Aaron,  but  iJic  effect  was  practicail^-  ml,  and  as 
tlicy  partially  stopped  the  rtow  of  the  sulphureta  they  did  more  harm 
than  good.  In  shorty  alt  no^rums  signally  failed,  and  silvered  ])latc< 
Were  ordered.  These  rema  ned  perfectly  bright,  and  no  stain  could 
be  detected.  Tbe  uae  of  cyanide  was  discarded,  and  the  resultt  were 
fOUMilered  to  aatisfsctory  that  electro-silvon.-!  plates  were  afterwards 
used  in  all  the  milk. 

Thi"  wiittr  11  1-  endeavoured  to  show  that,  lor  11  wrlmn  dais  of  ore 
-It  uiy  lale.  ele  tr.  silvered  plates  are  highly  ad'..iut  ■.;;enr.-,  aii  i  thul 
such  plateis  not  ouiy  catch  more  gold  in  proportion  Hi m  pl  un  eupper 
plutus  working  under  similar  conditions,  but  that  such  1 1  n  of  an 
increased  liiieness.  Althotigh  tlieir  lirst  cost  is  very  high  in  couipari> 
aoD  with  that  of  plain  oopper  nlate.s,  tlu  y  soon  mr  far  tbenaaeiTea  ia 
economy  of  labour  alone,  .ii  tney  re*iaire  nmch  urn  athfti—  tiwt 
the  latter. 


coRidsspoiiinnfCE. 


TUE  BRIGHTON  CABLK  CONTRACT. 

TO  ins  EDITOR  OK  THi!  KLXCTRIOUtl. 

Bib:  EmtloMdam  eopie*  of  oorrespondonoe  on  this  subjeot 
wkieh  inny  b*  of  inlBreat  to  jour  readers.  I  thitik  flie 
letters  fully  tiplim  tho  poaitioB  ia  vhioh  tb«  ooBkoMOy 
stands  at  praicnt. — ^yonia,  dM.p    A,  Hi  HbvAiDt 

Loadon,  March  12. 

Town  Hall.  Urighton.  February  27,  1901, 
liCMi  Sii; :  ^■our  Idler  of  iba  Gth  iotit.,'  ibe  loeeipl  of  whicli  1  »:know. 
Uvlgnl  on  tli«  Utli  io»U,  b.i«  b«c«  nubiuiUed  to  the  Lijihting  coiumitU'c  of 
the  »  oi  porfllioii,  .md  in  rrply  tbtri-clo  1  am  iintruclrfl  to  inf'>rm  you  llisv 
you  are  iu  •rnur  instatwg  that  >ev«ral  ul  the  ro«iit  tL'tKK'rs  scut  in  for 
vaUai  far  tha  l^erasiMiMI  of  Ori|Mea  ««ra  sul  .^t«ntially  lower  in  amount 
tbuB  tbe  tender  o*  the  ITnioO  t"eMe  Ca.,  which  was  »n«M'l«d  :  that  when 
tonsiik'raliou  liad  Wii  girrn  to  the  eff«  l  of  the  ulu-ratioiia  msde  n>  th« 
roDtUlioiia  by  tbi"  poi'iona  iind  oo«ip«nini  wbuiie  l»ud»r»  were  appsirrolly 
ilie  Iu«e«t  it  wiw.  fouii.1  Viv  thi  comaiittM  that  they  were  in  fact  not 
siol  iliitt  tbe  I'nieu  '  n,]a  i;  <  tender  waa  wdonlKadly  th»  Dwat adian- 

tat^iiniw  to  tlte  I'oqjinition. 

I  am  fnrther  dh«eled  la  iafiorBi  you  ilutl  the  Lighting  oxnmittee  of  the 
Corporatloa  are  williaKat  any  time  to  consider  »ny  nuggcslioiH  lUKils  l.y 

the  Aieociiitien  er  am  of  ill  flusaifaeni  far  Uia  aitaratiea  el  the  eoadi^ 
attached  ta  llw  aaaSCntieaa  for  tiia>u^ 

' '•See      iTixfWeiaii  of  IMk  19vV~M<-*^  A 
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hul  the*  «*niK>t  ooEnent  to        ii!'.frT.linn  in  the  ownilition*,  wJie n  tnet 

wuukl  rttider  a  i.\ic  l  .-iiiparivni  {:f  tjirtcndn  -  rr-^tvffcl  cKOeOtUa^ly-clwiWuJt 
ami  |K:rli.i!xi         -fhiUc. — Yi  Urs  faithfully,     I  >ip;:u'il  i  !'.  J.  TlU^TONE, 
A.  U.  Howsni,  boo.  wc.  Ckbl«  Mtkera'  Auociaiioa,  Towu  LUiik. 

^  QoMu  Auu«'>  Okie,  WeiitiBlMMr,  aw.,  Hanht 
IWwdi  J.  TttttaMk  Km).,  Tuwn  rierk,  Tunn  H«1l,  Briflltaa. 

11*  OiUc  Tmder 

DkarSib:  Y<iur!^'  i''r   if  Februsry  27Ui         l-c-n  i^oiisidered  h\ 
C'aU*  iUk«n'  Awmialioii,  luiil  I  uta  mjuesUil  to  poiiii  i>ul  IhM  ibe  belt 
at  dMCtM  dw  not  wtpjiort  four  eogUmtion  ibit  ih«  f(in%a  lender  Koepted 
«M  aadMlbtodlv  Um  m»t  a<1viint«K«(MM  to  tli«  CotipanliuB.    Tliiii  In 
•baim \f  Ik*  fom «t  tbo  varii     CiTHvi,  M  itatAd  Ufciir: 


Juhn*uii aiiii  rr,i;ii[.s  ...£n,.yi.5  0 
W.  T.  01ov»r    Co.  ...   13.731  13 

B.I.  W.cvvdiaii;        l3b8S»  0 

&LW.Caw(S«»)          13^  0 


...  £M  0  0  , 
...  bk>  ti  2  , 
...  By  rail  £9& 


ToUl. 
£13.365  0 


13^1  2 
tifi»  0 
ISkSM  0 

VonfBBtMidaFaiiKtpted,  indadingcARiagB  ........u^ ......  <U|SE8  0 

Ttoatrriltt  m  the  empty  drumi  given  !■  tba  Moeod  flolumn  bcMilnol 

fr.jim  tlie  weEitht uF  lie  ilruiin  neeewmry,  an  1  tlip  riiilwarr  iinrjanyV  ohnrvc- 
(i)  each  iiuukufihctuiYr'a  worka  ;  imi  tlsa*.  t-vt^n  ikkuj^  lu:  nunitliU  cuui 
o(  ctfrUge  (which  ie  aanjmed  to  be  includetl  io  Ute  luttiga  leader),  there 
]•  •  Hiffereoce  io  |irini  in  fnvour  of  the  lowmt  Britiah  firai  of  £587. 

The  nnJy  other  point  whli-h  mi^Ui  be  taken  m  iucreaaitig  ihe  ooat  ut  the 
Britialk  tenrl^Ti-  thr  nlatii;!  th*t  if  tlie  drum!<  arv  not  rcturiiMl, 
CUriege  pmH,  williui  ttim'  nu'iitli-^  trnm  lUte  of  cUrlivrry.  Cwo-thirda  only 
of  the  m-i^ir;il  jir:i  1  chArgH  winild  lie  a'l.i'iwJ.  .^v  iTf>.uir:ili'y  ihr  I'xli'n 
ai/iiM  i  f  th<'  ciri  ui;  arc  carefully  plasni.  i  r.ul  an  1  il.r  nrHn  ■  !  l  .yiri: 
cablet  amingcd.  three  naiilbe'  time  eliuuld  be  ample  {or  eaiptying  and 
rttaraiag  taw  s  miA  tht  fnWbb  ewt  «l  kmiaf  mm  fw  dranw 
beyood  tbt  tluM  naitbi  wooU  Iw  rttf  mtSL  Kit  ma  it  •fay  Avm 
ware  kept  motv  tlian  the  stipulated  tiniv,  the  one-third  of  the  co«t  paid  to 
the  manufactorPT  would  etiJl  leave  Hour*,  .lobiiwm  and  I'hillipe'a  lender 
cocaidcrably  below  the  accrpted  oue,  Tlv  t nu!  numW r  uf  Irumx  required 
wouhlbe  l30.  Tlicee  would  be  ot  various  •^i/e*  «:iii  j  i  ifc*  ,  i  ut  thcaTenage 
prifc  would  oertuinly  not  be  more  thau  £i  (ler  i|i  uiu,  o:  a  t^tal  met  of 
£380.  Aaiumio^;  that  uoer  o(  thoee  drama  «re  returned  witbio  three 
inauths.  ibe  Corporation  would  have  to  \ay  £130  aa  a  maximum  charge. 
wuu;il  »till  '.fuve  .f'lhnson  and  Phillipe'e  tar.iler  £457  below  thai  of 

:i  ;  ■   I.:  !i  <  'aLilu-  I  u. 

ilftforruiK  to  Jour  tUtement  tlukt  the  CunioraLioii  ia  willing  to  coDoider 
•W/MiggMtlaaafortiMttlMnlioDafaaMHitiaHhlMtflHiDot  ooneent  to 


Aoy  allentieo  in  the  eeodltloM  wmb  me*  IniMd ;  It  b  obeioutly  iui|<M' 
nible  for  any  one  to  auggeel  uUenaiona  to  a  tijccifloition  which  they  liaTe 
not  aeeo  ;  nod  your  pn>|XMitiun  ia  untenable  uiileea  it  ia  taken  to  mean 
that  all  K'nilMwa  mtisl  ifw;;!  tlie  eondltioua,  however  oueroua  U»ey  may 
l.r.  anil  ihi-ii  jkIc  ii<  a  favour  thai  Uic«a  objtvted  to  may  be  modifiol.  1 
would  (niDt  out  that  ihu  uui  a  auuod  IniaineM  proeecdlng,  and  any 
nepMNiU*  fim  tMwId  object  to  agreeing  tu  condiiiont  «Uoli  Ibey  could 
iwt  carry  out. 

Tlie  (.-oDditiona  tlic  CaV'.c-  M.a<- Aaamiatiou  were  publiniied  in 
October  (eat,  ('■  irim  liaM!  brrn  t.  .;!)  i  .maultin^c engincvre  and  atatinn 
•DglMir*  ;  em<«g  nihcr<.  to  your  con«ultitjg  rnpinM'r  nt  Hrighum.  They 
Mn^  iDoremcr,  publitbed  largely  in  tlie  to  ^  nira  I'rrv.  Tbtrtfore,  eo 
Air  M  fa  f(a«ibie,  the  luggcatioirn  which  you  >ay  your  Corpomliott  ie 
« jUfaw     Hllliklw  were  made  to  yuur  coDMilting  cngiottr,  and  thmogh 

bbl,  M  CMDM^  to  JOU. 

Ai  yon  are  aware,  the  ('able  Uakcra'  \i«(yH«tinrp  in  i^nlire  witlr  miii- 
for  town  lighting,  hoj<  endeavouivd  tu  si  luil.udi-o  i  lio  gr-rn  riil  <  i  iidilin'i^ 
of  coBtf acta,  but  itim  uot  coDaidcr  the  ijue^linn  of  price^  so  that  m  no  aeoae 
eoiiM  UlwIaaM  upm  m  »  naKfar  •Uateins  ■acaniTe  ncoAti.— Ymn 


ELBOTKOLYTiC  PURE  ZINO. 

TO  THE  KCITOK  OF  TUB  KI.KCTBlCIAit. 

Sir  :  In  ihe  article  by  Mr.  J.  B.  C.  Kerahaw,  c-ntitled  "  The 
Kleotro-Chcmical  and  Electro-Mctallurgic&l  Industriea  in 
lO'JO,"  tlie  conclinlin;^'  porlioii  of  which  appenreil  in  your 
i-iHue  of  Jtinuary  iUli,  wo  nolico  on  piigc  I'l'^  what  aocma  to 
lie  a  printct  a  error  with  respect  to  the  test  of  our  eieolro- 
!yuc  pun  ,'\ne.  The  figure  there  given  of  99-5  per  cent, 
sboold  be  if9M  pu  Mai  lims.  We  thkU  be  glkd  if  ;oa  will 
mtke  the  ueeenuj  MXBtdioa  is  yow  ant  Iwu.— Yomsi,  fto. , 

For  BanwoM,  Mbhd  A  Go.  Om.} 
LondoDa  M«Nb  7.         AMnA  MtNia,  ltot|f Of  DirMlor. 
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"The  CoinpVte  Ci.kst-Ktcjiur.''  By  U.  L.  Arnul  l.  (Nl-w  Vurk 
And  London  :  The  Knijmv.rinij  Afnifi;m«  Prc««i  ) 

"  EoRineering  Eatinmtee  and  Coist  Accounts. '  ll>  1'.  G.  ilnrtiHi. 
IndeJitu  n.    (.MAiu:hi*ter  :  Technical  Fiibli^htiig  t.'o.)  3*. 

"  Lee  I'bt  auiiii.'neii  Kluctrique*  «t  leiu'<  Applicationo,'  by  Heury 
Vimet.  CMrertNend.)  W. 


.  ^^Msaonas  tmoi ion  om  csmeia 

The  Ekitriea  IPorU  and  Kn^ituir  of  Vvr  Ymk  for  Febroaiy  i 
after  awiygndng  Uint  tke  Erie  Canal  Etrctric  Trection  Co.  U  abeut 
to  enter  into  oontneta  far  the  cooBtruction  of  a  large  namlier  of 
electric  tractors  for  use  on  caiiiil-<  in  Et:ropt>  actl  America,  pirsa  a 
histoiyof  electric  traction  OD  <;aiiuh  in  Amfncu,  and  <li-.-CTibcs 
intertsetiog  experinipiil^  ma  il'  on  Ajuil  Sii,  \U'>f\  uu  the  Uelawaro 
■lud  Aarilan  c.inn'i.  'I'lie  trrictfir  ^^;lll.•'i^l.:•li  uf  au  uutoiuoUltMRyilg 
a  atorage  battery  »xid  moanted  <>ii  taur  »t«i:l  wLwio. 

Thie  tractor  was  worked  for  .1  conMderahle  time,  and  the  eogi- 
neeiB  of  the  Traction  Company  reported  that  it  would  morea  freiiot 
at,  in  En|ili»h  money,  ^gtn  of  a  pennv  per  ton  mile^  Tb*  mminf 
gear  was  that  oraetudard  delivery  wagon,  except  tlmtth»w1i>j|  mvm 
40in.  in  diameter  inatead  of  42in.,  and  it  had  Mn.  ateel  tirea  IniilMtl 
o(  i^ifx.  solid  robber  tire*.  The  motor  was  built  for  40  atnpent,  l»t 
WM  coDftatitJy  fn  i>r!-;.ided  dttriDR  tkd  ten  t  i  from  try) to  200ampere». 
Thr  jjijinrg  reJuctiun  was  ISKlS  t;>  I.  Thi-  vchiili-  v>x-<  i-i|uiii]n-:l 
two  sets  tt  EltctTie  Sfoi-a;,i:  ISuIUt  v  (jompiauy  a  HUitidunl 
inverted  7  M.-V.  UillcruE,  iinkini;  a  lulal  weight  'f  .'<,.M>:iili., 
Lif  wltich  Sj'OOlb.  was  balUry.  Tiia  tuo  liatteriea  were  j>Uu:*d  in 
tiiiiltipte.  Their  normal  dii>charj;o  rate  at  a  three-hoar  rate  was 
33,  Viut  they  were  cuustautly  worked  at  from  75  to  100  amperes 
p«r  Bet. 

T)io  u^u  made  were  of  two  kinda.  Pint,  to  detttmine  the  general 
behaviour  cf  the  vehicle  in  ttarting  the  towboAta^llMlIIllg  thiim  buk 
end  fortii  tliroogh  locks  aiui  macu-uvriog  in  gutmlL   Beeood,  to 

(?»>tenitinc  the  drawhar-pnll  jicr  ton  and  ita  nperntion,  with  the  apeetl 
ar.d  iin;iiliijr  lA  li-jatB  111  tlie  tow.  Durinp  '.lie  teat  the  two  ?a;iJ  l.^iat-i 
known  as  the  "Ad-airiil  liowty  and  "iiamuel  Weller,"  the  stuid 
scow  and  a  loaded  cod  li.iut  were  used.  The  "Admiral  Dewoy" 
weighed  100  tou^  and  "Samuel  ^VeUor"  126  ttuu^  the  coal  boat 
^7  tons,  and  the  *«nd  eeow  100  tOBi,  Xhew  wai*  1 
singly  and  sometimes  in  twos. 


i 


I  * 

Sjxtd  in  UUu  ptr  Hour. 
l)raw-B«r  I'ull,  Canal  Haulage. 


1.  '.''c.'ra?  Pfhtrio'tr  Tc:'-\-  It  m  be  brieliy  stated  tint  :ui  dilfi 
i:id;y  ■»"hnttver  was  exjierienceil,  the  ww-c*r  picking  uji  th^  \"jAlt 
and  getting  them  up  to  speed  lu  a  v.  ry  few  ininntea,  and  maiutaia- 
ing  a  uniform  pull  ut  all  tiim  s.  N  *  tendency  was  noted  Ivwards 
aido  alippiog  of  the  wlicelH  duv  tu  oblique  pnlling,  although  quite 
ofu-n  pulliugoat  of  the  locks  the  angle  of  draught  was  at  leaitSOdeg. 
Upon  very  sandy  portions  of  the  towpath  a  very  notieeable  mrevm- 
furential  slip  of  the  whet-U  wat  DoUcco,  but  on  the  hcider  portion* 
of  the  path  this  was  unappre«^leb  In  pa».<iing  into  and  gat  of  the 
lock*  no  more  difficnll^  ww  ezpeiiMmd  thu  nitb  m  old  aod 
well-trained  team  of  mtuwi. 

2.  PoirtrTalt.—Ai  tiral  bath  electrical  rtadiiig*  on  the  tow-ear 
iind  dyuanioiiK'ter  readings  on  the  budt  were  made.  It  was  found, 
howfivvr,  that  tli(>  uneven  nature  of  the  towpath  made  sucli  lltrctua- 
tiiiii-  ill  ■  hi-  dy  1  .iiiometer  read ingn  as  to  render  them  quite  unreliable. 
Tlie  viliiatiiiii  1)1  till!  needles  of  the  elec'.rlaal  instruments,  however, 
i.pini,'  VLry  luu  di  '.e^i  luarkcd  on  account  of  llieir  being  dead  beat,  it 
was  very  cabv  to  gel  accurate  reading*.  Tlie  readings  taken  were  of 
current  only,'  aa  it  wis  nvcesiary  only  to  obtain  the  average  current 
in  order  to'gct  the  diawbor-uull  developed,  the  spe«d  olMertratioini 
being  takcB  with  a  Mop  wateo  bitwcw  known  subons  on  tlit  book. 
Having  ^  amnup  enirat  eoaianpHoo,  it  was  possible  to  olrtaiii 
rr>i>i  ihe  r^n•ve^^  of  the  motor  made  from  actual  dynainometar  teoli 
jii.Ht  Hint  tr>r(|ue  was  imparted  at  tlie  motor  shaft.  Knowing  tba 
rii-iucti  iti  bftwpcn  the  motor  «haft  ami  the  rc.ir a.xle dttd  the (.'nicieney 
if  iti.  j.;i:i:ing,  tlio  l.ittri  li  i'i  ing  t'too  ulitaiiied  from  ilynumomelcr 
tc?l3  of  the  iutire  vehicle,  and  iinowing  the  diauii.tyr  of  tlu^  wheel, 
I  tie  draw  \<ir-pull  was  readily  calculated. 

A  suiumaiy  of  the  tents  is  given  in  the  acGom|MUiying  curve  giving 
111*  avengeor  1 1  tMta,  Only  tho  tdiablo  and  eoHHtait  tcati  appanc 
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It  will  b«  tten  tJiat  the  cnnra  of  drawbar-pull  at 

Mwedfi  follows  approxim«l«ly  a  Ptraiijht  line,  the 


in  thin  rcpurl. 
th'-fe  Inads  iind 

lowLT  eni  .  .f  Uim  Vine  beiii<:  probably  a  curve  a<  n.;  tfi  W  the  dotted 
!ine«  on  the  curve.  It  wa?  .'xpiHrter!  that  tli.>  'iniwlmr-p'tll  wonld 
dtanaia  with  the  uuijibfr  of  l.^n,  in  t./w,  lut  tin'  ilislanru  l:.,'t»i-rn 
nOHIliTe  boaU  rtquircd  fur  conveuieol  hauUiia  w«»  «uch  tlist  ein.h 
''••*■•'*  to  di«plac«nient,  and  codscjikhiIv  tlic 

raiRUiM  to  ndi  nut  wau  approxiiiuaelT  the  same  at  that  of  the 
one  immediately  in  front 

Within  the  reng«  of  the  (eata  th9  dlurlMW-pall  MBt  tO  follow 
&irl/  oloKlx  tha  gncnl  formula 


1  i.--  1'3, 

where  y  i«  (!()ual  to  the  drawbar-pull  ami  ^  t-ln  .[^i  J  in  mik»  ptr 
bow.  A  jNtnliadlr  of  Ow  NNlu  is  that  the  dr  .t^  bur  pull  for  liKht 
••«•«  to  follow  the  aauie  formula,  at  Icaat  within  the 
MBga  of  sper-d  atui  loads  occurriog  in  the  test. 

With  i«fereii!.>  to  these  *ip#rin)CDt«  the  syitam  oT  aeeumulator 
traction  along  roada  has  not  been  suwoMful  Ib  thi<  coiutn  :  it 
may,  i  awever.  prove  a  greater  mcoes*  for  caul  feaulaM,  ai  tbt 
gradient  in  alwnya  of  the  very  wmt,  the  stoppagea  Tory  few,  and 
the  speed  •!  the  ir  alow,  but  tlii,  n  tii  uiii!  to  be  proved  from  actual 
woriu  cMta.    The  geacral  rciulu  of  tlteM  leata  voald  also  be 


A  NEW  APPARATUS  FOR  BECOSDINO  ALTER. 

HAnire*cimBiira  waves. 

In  tJic  Proctclingt  of  the  American  Academy  of  Arts  and  Sciences 
for  January  there  is  a  contribution  from  the  physical  laboratory 
of  the  Mftwa'-hiiOTttfi  Tn»tiliit«  of  Tpfhr.olof,'}-  w*iich  deccribes  an 
apfrtrutus  cMistructoi  at  tb.;  ]t.  .-i:r-  l.i'.nnuJry  fur  recording  alter- 
nating-curreut  the  arr  inp  ineut   b.  iiij-  a  modiBeation  of 

llli*<«fl^t  method,"  by  whicl.  -.U  record  i  ,  r«nder«d  continoons 
OM  ttWCd  photographically.  The  accoMary  electrical  connections 
■n  aboVB  in  the  di^mm.  K,awl  K,  are  two  rigidly  conn«-ted 
eontaet  whceb  of  ebomtou  Into  the  periphery  of  eadi  wheal  are  wt 
four  brass  blocka  1  he«e  are  accurately  pland  90d«^  apwt  Upon 
each  wheel  a  brush  and  collector  nng  give  pamuuiait  contact  with 
the  block*.  Another  I  rusli  rraling  on  the  peiipberrof  the  wheel 
comnletea  electrical  mrmr-cti  ti  as  the  blocks  pan  ander  it.  The 
brutbeR  are  so  pla-'e.]  that  L-i.ntact  is  ra.tdii  and  broken  nt  K,  before 
K,  cljs<a.  The  CNi.tac'  whf^l-.  nr.;  dnvcn  by  a  ?vnclir(.noas  motor 
Which  gives  one  revolution  for  four  complete  olleriuitioaa  of  tlw 


E.il.F.  G  is  a  dead-beat  galvanometer,  and  C  ia  niijMtaMe  con- 
fif"^  n  l*^*  «  ""^  *  'f*  <»rried  to  the  pointe  li«hrMn  which 
ine  f.l).  IS  to  be  iDvestjgatfd.  By  inspection  of  the  diagram  it  will 
i>e  seen  lliat  once  on  each  wave  and  at  a  definite  point  the  con- 
.lenser  <  w  chtirg?^  to  tin-  pm,-nt:Lil  uxiaUng  between  a  and  6.  As 
the  charvT  n  dLt,  rintn.  d  by  tbi-  bn  Mlcing  of  the  contact,  the  blocks 
way  be  ul  aullicicut  wiaih  to  eliminate  the  eir,!ct  of  the  jumping  nf 
the  brushea.  Also,  the  resistance  at  the  contact  will  not  be  of  suliici.  ul 
mniKnitnde  to  prevent  complete  charging  of  tlie  coiideiiecr. 

The  fanetun  of  K|  il  to  difcharge  the  conriin'^.  r  iIir.  iiKl;  llio 
galyanometer  dbr  K«  hM  hrokeo  cireuiu  The  jnatrument  would 
ordinarily  aniiaiiico»coD4>Unt  dcllection,  but  K,  aiulK.  imn'sidlv 
connected  and  inoutttd  m  a  radial  arm,  which  ia  geutd  to  the  shaft 
so  chat  It  moves  very  slowly.  The  tlfecl  u  to  mAvaXtv  move  the 
contact  point  over  the  wave.  The  deflection  of  the  gdvanompter 
will  at  any  mitaisf  I*  proportioul  to  the  l\D.  fartwwail  and  *  at 
ihe  jn«t«(it  i  I  b',  .iWiog  at  K«  oc  in  otlwr  woida.  tlie  «iit^^tUn 
lullows  the  wave  iorm. 
Tho  camera  i»  tJ^  descrihwl,  and  tatrenl  eim-«a  jriTU  which  were 
'   ~l  with  the  afparmtits, 


PARUAMENTARY  1NT£LUG£NC£. 

CA?E  AUSTRALIAN  CABLB. 

lo  tl>e  House  of  Comtuons  cm  M  ui.Iaj-  Si.-  .SASSOON  asked  w»irt»)»r 
iu  view  ol  tha  npavtaMBor  the  ,  i  .  .  c.-t  'd  (;»pe  Au«tr»Uan  cable  m  i  ,r 
stilutiiiK  a  hok  in  tha  AH-Britiali  tj>i«ixi.  a  copy  of  the  agreement  with 
the  KMtern  and  Kasteru  KxtcnMoo  Telegraph  Companies  wouUI  be  l«d 
upon  th«  table  of  the  llounc ;  whether  penuHwoa  had  beeu  granted  for 
landing  righU  on  each  stitl  «!t  of  the  iiit*r\-eniiig  mid  owan  slstiooo  ;  iin.I 
what  Urms  and  eondil  .nr.  I.nl  bseo  attached  thcreta    In  re^ily 

Mr.  <  'II AMBKRLAIN  said  that  oo furm^  aareeOMHit  had  bc«a  swnsd  uui 
bndiog  riRbu  had  baca  granted  at  MatnShN^  Badriauex,  and  C^os 
Ubnds  on  the  condition  that  the  sliding  acala  imtM  in  foroc  in  regard  tj 
Vii^  tTtKr-  betiTCsn  Knglnnd  ami  S<nilh  Africa  ware  axtendad  to  th«a 
!  larc*  'n.e  i:n,r  ■i  'i-n:iv<  coiil;»tij  thesaoia  ooudltions  and  ^tipulatioaa 
iQ  favour  of  the  Uovamment  and  the  public  a*  the  liwncy  .A  .-jt  ht 
issued  Ijy  the  llo«rd  of  Trade  to  the  Rastpm  Telegraph  i  ,.  fnr  the  new 
cabia  fiom  Miuinrn  tn  IVrthcumo.  The  OoTeraQMDt  hid  not  required 
the  (nMitiou  IB  ' '  '  t- Ki  ut  <  girarinofi  rswrriog  tiM ridit  ol piiHliaw 
to  tboOoMiliniri... 


Ill  the  HouM  of  ('ommnns  last  nii?ht.  Sir  HoBKRT  PEN'ROSK  l'ITJ!- 
OKKALD  aoked  Ihe  I'miilfiit  of  the  IVwril  of  Trade  wlwther  the 
Admiralty  autburitiea  luira  decided  to  \nit  «ip  KriT<  *.  i6  t*;.  ,ri:(h  :<l.nH  ns 
at  I>orer,  Culvrr  CtilT,  Tortland  Bill,  Rame  fl!-a  i,  .'v  illy,  ,11 1  thiir  pi  i  ; 
aud  whetlwr  he  can  now  hold  out  hope*  ihnt  this  system  will  hn  adop^vd 
witbuut  dt'lt}'  fnr  life-siring  purpoaea, 

Mr  C.  RAI.Kol'H :  I  am  inliinBa'  thit  awtoh  aMtaa  an  beiug 
erected  by  lha  Adminiiy  alom  tha  ooMl  to  tilt  Um  «dM«  of  wMiio  tola- 
Rraphy.  (ngwl  1  aaa  ant  la  a  piMftiaiitoaairmrtaa  tlM  HMiatat 
prawBl. 

UNDEEaRODND  TBLEOBAPH  LINBS 

Sir  .lOHV  l.:;Vi;  ^^^M  tie  Secretary  of  thoTrtaiurj'  n!it!l>.rr  I,.-  w»s 
a»i»re  lliat  the  commercial  aud  maaa/actttrros  iutetest  In  Seoilaiu)  com- 
plain ol  tba  fraqoent  tataRuptiaaa  o|  tha  tflmraph  lerTioa  during  th« 
stoma  of  tha  past  winMr,  and  whatbtr  H  waa  prapoaed  t»  extend  the 
uri  ferxTQund  syttvni  from  liirmingliaa  to  fha  aorw  of  Ra||iMld  and 
Stuiliinil,  What  was  the  leoKtb  of  uudaryoBiid  ta1apa|ili  Ihw  ia  flia 
inaay  compare.  1  nith  this  couotty  T 

Mr.  A.  CIIAMBKHtli.MN' :  Tlia  answer  to  tlie  first  part  of  'lis  K  11. 
meniiwrV  'juetition  is  in  the  nffinnstiw,  but  il  wan  11  roisBppr«Dhe»ioa  to 
sup|io!o  that  interrujilloiw  ar«  unknown  iu  OaroMD*.  Oa  tha  ISlh  lai^ 
the  day  when  this  queatiou  appeared  on  llie  paper.  It  out  of  thaSI  •!>«§ 
Ix'twern  this  country  and  Germany  -.vtro  iatfrruntwl,  in  no  <a»e  «»» 
the  hiteirupliuD  in  ibis  <..,.ijntry,  A.__nriliiiK  t.)  U|(-^  Hrutiriic,  the 
Irngth  of  uuderjcround  liocs  in  Uermsny  is  abi  ji  .^  950  nilra,  wliik  in  ibe 
I'Dited  KinKdocn  there  wera,  at  tha  same  dale  I  .OfiV  <iiil«<%  Hie  mileage 
of  the  uuileiground  wire*,  ou  tha  OtlMr  band,  wu  '^,750  for  Gcrmaoy, 
and  40,600  for  the  Uoitnl  Kiogtl'^m.  Tlie  "nttwailir flmiral  inoiiuaw 
during  llip  ensuing  6n»0(Hal  year  I"  bi'^in  the  cawtlraatiaBaf  tWOadlliwHj 
sectiuas  of  undaiipnNiod  iinaa  la  the  NottJi. 


LEGAL  INTBtLIGBIICI. 


Onha  Suhmartne  Telegraph  Oo.  ▼.  West  India  aud  Paiiaffia 
Telegniph  Oo.  (Lt4.). 

The  C^urt  of  Appeal,  otm^isting  of  Lordx  Jutlicirs  Itigliy,  'S'liughin 
Williams  and  StirUng,  oa  TMatdir  ■■A  WadaeuUy  heani  the  dcfciidao's' 

Apt«»l  from  a  decUun  of  Mr.  Jntiea  Kirmll.  fully  reported  in  T*'  Kite- 
tririan,  fpr  M»y  25  U.t.  The  case  raised  quevtionsas  to  iheconitnicliuii  uf 
ail  sK^niant  -f  .Ian.  31. 1870.  PlaintifTs  are  the  nwnsrs  of  cerUin  suljinsritis 
lelesraidi  cable*,  aud  drfendauts  i.wu  certain  <>tli4^  -uVmiTiti!!  te!r^;fu(ili 
oaUc*.  By  the  njp^woiciit  Ixtveen  the  plnii.ti-l-  ,.11  '  .k  .  Lip..!  .■  >t  iba 
same  nune  a^  delftulsol  compsiiy  (|«r<!<lec<'»i<i>r  ul  the  dr-lendaot  couipain) 
it  was  provided  that  the  Cuba  Company  kliogld  hsnd  over  to  aBii|nr> 
ward  by  the  Went  Indiit  t 'omjiany  certain  t«h!graphic  meesSKes,  aad  (bal  the 
Wmi  Imlii  f,  mpnny  w  "  I.Rud  I<>  aiul  for«i.r.l  by  the  Cuba  Coiii|otiy 
iwtaiii  otlii-r  ti-lprTipli^L'  a:.j4--:i..-i.s,  iq  rnchciwc;  with  nil  ii.^niUe exiiediiiao. 
Neither  cutopjuiy  was  t.i  enler  iiitii  any  agrwmenl  or  tratfie  arrangement 
with  siiy  Dthtr  <  lliajailiy  or  jierwin*.  or  be  ccniiccted  with  or  intereiUd  in 
aoy  irlegraphic  Haa  widek  ntghi  l<e  prvjudicial  to  the  inlereaU  of  the  ol  hia- 
iiiiauy  without  the  ass'^iil  in  writing  uodar  IIm  aoal  of  lb*  i'om|ianr,  bat 
1  >!r  €um|.iny  mrcal  li)>rrty  lo  simd  maiaagH  mtr  their  liiir*  n't  tho 
writtLii  rc<iue«t  of  wnidrr  nf  Mch  me<^ees,  wllhuut  i«>Hritai!i<io  nr 
8UgKi.-«l''<.n  by  moy  ,i:i[..-in:i:  lii;i»,  ;  r'nl.l.'d  tliul  m  rn.  1.  x-e  1  nfhar 
c<>in|>nny  >h>.uld  nhan-  in  il>c  amouDt  scctuioK  iu  respw:t  of  such  inessagia 
in  |>r<>[iorii.>n  t->  th*  amount  <Mch  company  woald  h»«a  notrrad  had  tha 
iiir<>»nt»  gone  ur«r  the  line?  of  both  OMnpanlea. 

l'l(in  :ifT,'  -i-f.  nnt  '^it  by  mninn  of  defcmUnts'  mblfs  they  arc  in 
telcKtaiil  I  1^  1  iiuiuii:i .1;  1  ri  silh  all  plaoes  flirwlly  nerved  by  deritodanta' 
cabks,  and  with  ptaocs  beyond  witli  which  deftndaiiU  an-  in  telegraptiic 
MtaiBOniailiaB,  and,  further,  that  by  means  uf  the  caUes  from  iUvsoa  to 
Itorida,  Bad  ot  tbir  land  lioea  U>  Xeu  Vurk,  and  f^f  submarine  ctoles  frotn 
Now  Y'>ik  acruM  the  Atlantic,  all  places  directly  acrrsd  by  defcnJautii' 
eaUej^iod  plovea  beyond  with  which  defendants  are  in  telegraphic  c>im - 
nwaimtiait  with  ^orth  America,  and  with  lAnadan  and  alter  plaeea  In 
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Boiope.  A  utm  ckblt:  Itiki  rv'saiif  U,«ii  ki<l  U]t,we«a  Bermu^aiid  JtmikicA 
tgr  Um  Direct  Wot  lodia  Cikbla  Co.,  aod  by  auch  in  mm  4|«  «bin  ul 
wmpuile*  •llied  with  tfa*  Direct  ComfWDy,  Um  pteiiitifli'  mmim  that 
eompatition  wiUi  ih«  buaiiivA^  of  -.he  (  ktntillii  ftod  tlte  ilefeiulftuta  wu 
UircAloiied.  'Iln-y  I p'rvii.liH-  c1liu;;vi1  tl.Kl  »ny  mkIi  *mii|t<-aient  jib 
(lc/«<uUnU  tbrntODnl  to  nulia  witb  ifae  Uirect  ('uui|iinj  wbrrebj  incn- 
•t^i  iwailad  in  hj  the  Uinet  CiHupaDy  at  Jatuticu  vuuld  t>«  tritn*initt«l 
Inr  lUfeDduta'  linn  to  p!sMS  •'•uth  uul  «kat  u(  Juauica  at  a  rat«  loner 
than  thai  charged  locaUj  (mo  Jamaka  lu  auch  plue*  wnuM  bo  an  agrr*. 
OMiit  nr  trains  arran|!MD«at  piejadidal  to  the  interwta  of  th«  plaintilTi, 
and  that  anr  Jufh  amin)(«m*nt  would  ciitnlilu;i'  n,  lir^-\i  h'if  au' wmi'i'i 
ItaiotiDa  at:-i>  niin^-lv  iiilmt.'d  an  injuti*'U-:  ti  ''rfrnilante  Ivom 

OMunitliog  a  brtaeli  nf  tbe  a(;re«nienl ;  nnd  aim  an  iujunctioii  r«atniinii>t; 
iliiiiiiilMrt  Ihmm  rormnliBC  MI7  tdtfiMWe  mMmw  neiifKl  ly  dareo 
dinti  at  tuBulM  from  llw  pirwl  Wtrt  ladh  CybS  Co.,  few  trnMauaiou 
to  th«  eaal  or  -oinh  M  Janiaira  under  an  tgNMMDtnr  tMAeuflMI(BBM!Dl 
which  waa  cr  lai^ht  be  prrjmlivial  to  th«  toltwtoof  tbe  piaintUb,  and 
for  contequtuual  reiiei  and  daniagr*. 

nefenilanlii  eoctruded  that  llti-y  hi\il  im-ir  '.in citeue<l  nr  iML-u.lr-l 
lo  do  wliat  tli«  pUinliflV  allrgod,  iud  fiiiiUtr  tint  ilie  ,'laiuljlli  Lul 
c'kiiuf'l  t  iln,  .r.[|  liitd  for  many  ycnr«  doiie,  and  were  ainl  di>ioi(,  tlie 
♦try  •.liiiiR  wliu  li  Uipy  now  claimed  defeodaota  were  not  entitled  to  du. 
Ill  18ii9  a  Krrtich  ri.inf«[iy  I^i  S':~.-i''ti'  Fr&ni;kiii«  ili'-i  Ttlf|;t-,ip?i!»'  Sous 
M.inn  I  fij-HTirrt  a  vj-»,tflll  of  cAblcM   I'^tweeu  <]»•   l  ii'i:*,  i'urrl  :i 

Plata,  S«D  DomiDit^ue,  <.  iifavtM  and  Yeneaueln,  and  iu  1890  opened  rnblea 
hU ntU  llll<illilliw nd  Paraiuaribib  Jb  10B1  thqr  idw  iahl  itajatem  oi 
eMm  lMl««a  nmmaribo,  I'ayeoM  and  Viaea,  and  between  Puerto 
J'Uta  aud  Martini>|ue,  and  th#  Freaeh  oompany'a  Unee  thercfure  connected 
Santiago  da  Cuba  (the  eaatern  extremity  of  pUiniilSi'  Kjmteair  with 
Matfiniqui?,  raramikrilvi.  r«;eBrii'  am!  Vljef,  Ihtis  it  Iwcump  p<wible 
t'l  Willi  meta»;;»i  fiuiu  ainl  1  ■  Xr  w  \  iik  ir.J  Ljr.r.iri  m  it  jiLiiati-f lyMnm. 
Defendanta  Uierefore  oaunUrciaiiuctl  fur  an  injunction  reetiiumog 
plaiatifh  from  iMadiag  t«  Uw  French  muipanv  at  Hamiagff  da  Cata  tar 
te1«|rap(iio  mihum  aent  over  plaintilta'  line*  for  IniiiHiinRinn  t« 
CayfMsoe  or  Visrti  nr  finy  |  Tare  *i>ulh  nf  Marlfntquc  f*x^'q.t  kneh 
ait-MU^M  Lht!  -iciHirM-  OifT'^'if.  ivi;h''"-it  it i-i  i r  v * , i '11  ur  ■  u i;^' t '  i  . 
•houbl  in  writing  re>)a<-»t  (liainiiifii  to  forwaiil  )>,v  way  of  ilie  linea 
of  (be  Freneb  compuiy.  Ily  way  ot  further  relief  dc'oodanta  claimod 
an  injunction  mtrwoing  plaintiff*  from  eoteriog  into  or  contiauinit  any 
agreement  or  tmlSc  arraogemeDt  with  tba  Fhnch  caamiif  or  an  other 
ooatpaoy  or  penon*  which  might  ba  pMjadidil  to  tha  uitaralBaf  defen- 
dan'*,  without  their  aeseiit  in  writli>ir. 

Mr.  Ju-'lice  Karwell  held  that  plaiotifT"  kci^  ei:litle<l  Im  kuicireil.  nu<l 
■noted  a  daclantaoD  in  tba  taroM  aiked.  although  he  left  the  fonu  ui  iIm 
tiaelaiation  to  ba  Mtllad  hf  ccauwl.  Ha  aaaavdingllf  fMa  jgdt;menl  for 
tba  pUotiffii  OB  tba  date  natt  ewmter-daim,  nlib  aoala.  Hanea  the  preaent 
appeal  by  defendaDt*. 

Mr.  HAU)ANK,  K.t  \  f.  r  li  e  ij'pellsnta,  M»i<l  that  going  hack  1,H(;9 
the  important  cumpauy  iu  pratuoli^K  telegraphic  enterfniaa  w«k  the  later- 
naliunal  Company,  whiijt  liad  a  cable  from  Lake  City  to  llaTaaa,  and  wae 
connected  nitb  New  Yak  by  another  line.  At  that  time  lh«  noly  ooonec- 
tton  with  the  Wcel  Indiei  waa  that  of  tbe  International  ('(inii'my 
to  Havana.  Hie  Intcn^uii  nil  wu  an  Amerii'tn  company  win'  h  l;ivi 
obtain^  v»rin«fi  mne*«fcioii-;  fur  ra'  lesiii  tlin  M'c*f  Ti.ilUn  i-^Ud  '  n.if 
from  tWr   S]iAi.i^li  t j::\*TTlt:ir:it.  a.Mil      :iu-  thrtiugb   ihf  I!pi:i  >li  ri-N  t  ial 

Office,  and  if  it  did  noi  actually  promote  it  took  a  gieat  intereal  in  lita 
imiiNtisB  ai  two  «owniai«a  micji  it  ma  iatoM  fhogM  antir  inio  an 
agnnDHBt  with  ff.  7M  fiiat  cenittay  caatanplatad  waa  Uw  dalaiidant 

company,  the  W'tnl  India  and  Paitanm  Telegraph  Co.,  and  thie  oompany 
wai  got  up  for  tlio  purpoaa  of  cnolinuing  t«legra|>hic  commuiik-atiun  from 
Santiago  to  th*  Weat  Indian  ialandx  and  to  l!"<*  msinl'nnl  nmt  wi"  rarriw! 
cut  ur.il  a<'ali'('  waa  laid  outaide  the  inlainl  i<[  L'u^.t  t'lurhinj^  at  >';'').•  i.c^.  .i 
to  Santiago,  tlii»  reault  bting  that  thtie  wan  unw  <v  Uire^t  line  of  commuai- 
eatioa  between  Ljke  t'ity  and  Havana  and  between  Havana  aad  Baaiiago. 
Be  wdCTatood  hia  learned  fi  ioiida  on  the  other  aide  to  aay  that  wten  the 
expteaaion  "  idf  hrj]jl»«:  oommiinication"  waa  un»il  in  itie  atrreement  whirh 
«'ll^  lu  be  loiiiirutil  i:i  liiK  appeal  it  meant  a  :,u-j,ii:>ii  ui  nui'i-  tliat  in 
onier  u>  liavti  tviujtrapUvc  CuU>  jiunicftliun  it  waa  not  iiecf»mry  to  Uy  the 
cablbi  ur  to  liara  ranuol  ot  tbe  cabtea  ia  a  parljcwiar  fileei;  bwt  (hat  tt  W4M 
enough  if  they  rould  get  a  coeaaage  through  at  aiieh  a  rate  u  wunid  make 
conpctition  poatibU  l«liieen  lliai  and  uttitr  ^ompitnieK.  The  dafendaou 
tald,  on  tbe  other  band,  tbal  iu  the  aKreenK-^i  ^  Li'lrii;raphic  oocnmunieation" 
meant  hiivinc  the  cnU<-».  Tin  fffinln  on  which  tb«y  relied  went  "r1?«-tin<» 
tr[iifr«;.liic  iiiiniiiuiiicatii  n,  i  -  l-y  l»yii>g  nod  working  tbe  rAh.i-i," 

liurd  Juatioa  lUtiltV  :  Von  aay  that  trlegn^ic  caiumunicatiao  UMant 
fcsrii«thacaUHi 
llr.HAI.nANK;  Yea. 

Lord  .luJtije  Wll  !.F  AMS  :  Are  the  wordu  "  tflfRrapliio  communicatiun  " 
in  the  ;isr»Liie'ii  wliidi  li»vp  -'-'ii-'.r-uf,  ui  mc  tliey  in  an  agreenteiu 
which  relate*  tu  tiie  etiiecting  of  uslegrapbic  crrrncuuiiication  ' 

Mr.  HAIJ^.^NE  aaid  that  wan  jutt  una  of  tbe  ijuentione.  They  certainly 
did  refer  lu  aometbiog  morr,  aud  that  would  be  one  o(  the  queatiuna  which 
iMr  IwdiMpi  wnia  haw  tu  datermina,  vhaibar  Ihty  oaSdd  Hnit  leie- 
gnnUa  wwmmleallau  to  the  oae  of  tbe  eaUa  of  tmilNr  enapwy  by 
makloK  •ome  arrevicriiitDl  or  other.  He  next  faiae<l  to  tbe  ■nrnioranHum 
of  aaaocialion  of  the  Cutn  Company— a  company  whidi,  hr  in  n 

very  large  mcmuie  waa  an  afttrthcieBbt  conatqutnt  u|»n  tltn  >lAr.gri> 
MtMdivtiHMgltlMaiiMjag  SpMri*  iMriJlMicCB^  on  July  24, 
MM,  tMra  waa  an  aipaaoMBt  bftwan  the  bteraatidint  Company  and  the 
tiiixtacM  for  tbe  AYeat  India  Compaoy,  and  aix  daja  later  the  laat  Danwil 
company  waa  Incorporated.  Then,  on  Januaiy  21, 1870,  the  Cuba  Company 
W'i^  incorpoTiit€>i,  Ftiid  »uV-pq*ii-Titly,  in  thr  sfvnrii-l  ypsr.  there  waa  entered 
liit.i  tlip  sfirfeiiicul  whi'-li  wna  tlif  >.u>j«t  nf  this  iliK  itinri.and  whwuh  waa 

1  the  Wf«t  India  >  omiiany. 

I  a<  tiw  Culm  OmiHqr 


made  between  the  Cuta  Company  and  tl 
UcdJaaliMWII.l'UllS:  U*til  tba 


it  had  been  prapoaed  that  G>3aimuuicati(.-ci  ahould  be  by  ineaiia  of  the 
Spaniib  Bum  nuwiog  through  Cuba  t 

Mr.  HAM)ANK  :  Yea.  In  1877  tbe  Weat  India  Company  ww  recou- 
•iructed,  and  the  new  compaoy  tmlonied  the  old  agraaONat.  Ib  MH 
lines  were  laid  by  the  Weatern  Colon  Company,  theia  Wnc  Ifa  litt 
oompatiitg  linea  batwav  New  York  »b4  Uia  Wait  IndiH. 

Tba  iMtriBg  «f  lha  oaaa  bad  wi  «OMliiM  whn  m  wHt  fai 


In  lni«  n«<-,  hufore  Mr.  JuntiM  HipHam,  on  Friday  laat, plaintilTa c]aimt<1 
£184  U«  1.1  fui  c&rLiuii  plii'.tii  iiy[n>lietl.  Pli«inti<Fi  carry  on  the  bus! - 
ncM  of  the  late  Dr.  A\b.  ijntitig,  of  Nurembur^.  Ofrmany,  utid  in 
April.  1900,  they  contract«4l  to  nupply  defendants  with  12  tons  of  elertri). 
lytic  carbon  plate*  at  £38  a  ton.  The  bit«  Dr.  l^eaaii^g  v>m  the  inTciiUir 
ur  poatoaaor  of  a  aacret  prwnM  which  «iir  c  'liiilered  to  render  the  |ilal«aha 
produced  of  ezoepliunal  durability  un  !oi  heary  currenU  of  deotrUtf. 
Tfi^ro  In.l  been draliiigx  !«otwr»n  iho  ).»iti.e  pTTvioua  lo  the  contract  ntiw 
in  lii^iiut**.  The  defence  wiw  fhA*  the  kiuLOM  ij.liv^d  were  not  ac«ir<^.ng 
lu  cuuudct<|uantitle*  and  ncra  of  toieriiijr  quaUiy.  Defeudanta  omintcr- 
daitoed  far  daiiiagn  for  their  worki  having  been  ke|it  fail*. 

On  Monday  hi*  lordaUp  jitve  judgment  for  delimdania  en  rltintiffi' 
'■\\m  witboMt*,  and  diamiaeed  dofruilaniA'  <  uunlvroiaiBI  WitkMt  COilh 


Workmen's  Oompenutlon. 

On  Feb.  IS,  at  the  Ltrerpml  County  Court,  Judge  Cvllier  decided  an 
action  In  which  p!«Fitiff,  !\  l.ifwK.irtr  in  ttin  pmplciy  of  the  Itootlc  Corpora, 
lion,  claimi*':!  i  :iiiii.riL>.>Hiin  tor  tl'.i-  I  j  m  oi  iho  -'gHc  of  bin  left  eye  through 
an  aci'ident  wtiich  occurrnl  while  piaintiS  waa  engaged  in  draaiiig  road 
mU  at  Bootlr,  a  «iitp|liK  athking  him  ill  Iba  tttm  Hid  MMhif  tb»  l^lltf > 
Plainura  wagee  WWe  BL  la.  tcT  wetk,  and  ba  bad  norimd  Uk— U 
week.'  wagaa-iiaito  Mm  aacMlnt,  and  iiaw  auad  itr  Ml  U(  mMf 
camiog*  at  hag  ■•  tlie  j«d|ga  id^^t  d&ael,  «r  ftir  a  lumf  worn  l«  Hw 
thereof. 

.lij  li^i*  CnM.lKU  Ht  th»  out-ct  'le<:t  with  a  technical  puinl  rAjiiol,  and 
held  thiki  a  aioipir  iutiniatiua  ttt^  dc  [euJunt  Corfuntiuii  tlut  plaiotilT 
might,  under  certain  circumatancef,  proceed  tu  law.  couM  not  be  held  I  ■ 
be  a  claim  under  the  \Vorkmeu'e  Coui|«DaaUon  Act,  and  lie  tbereforn 
flseided  thnt  ti'i  eUini  for  coasf^tnatiun  bad  been  made  by  j  l  iItitilT  witliln 
i-ii  iiioatii?  fr  >ci  thf  .ictiLldit,  .va.l  hu  »aa  conaeijaently  net  fntalcil  ij 
pesiatiou.  He  ithe  judge}  had,  howeter,  ooaaidered  theactiou  from  another 
alaiidpolut,  and  held  tbat  aae^T  pNtiM  ttet  A*  act  ahould  apply  only  Ut 
etuployoient  by  the  ianderlake(**'anorabaatnHl««y  or  engineering  work." 
There  nai  uu  doubt  that  defeiulanl  C'irpantim  were  undertaker*  nitbin 
tlif  ineaoing  ut  llie  act,  but  he  held  that  Che  tnunway  line*  which  werr 
Vt  ]nh\  'himn  til.!  ii.  l  ...tut-  it'i'hiii  ihr  definitio^i  tHff  w  "  raitwny  " 
in  tlie  iUJ".  VLiiiiilil!"  >:  .IS  (liTxttn;:  ^:  inrj»,  whi  .'h  tif^i  l'0<n  taki'U  il]i  ^inl 
which  were  tu  Ui  jmi  diiwii  agaiu  when  Die  tranuraila  had  lieen  plai«d  in 
potitiOB.  Hi»  ciinnection  wilii  tlw  tramway  iw,  tiMrefora,  reotote  ;  bat 
he  held  that  the  rmuloymrnt  came  within  the  w«rdi<  "  on  or  in  or  aboat 
the  trnmway.  "  Ain.'.ficr  |.  int  hr  h.-\il  r  il««-'ilr  wr.t  wtifith'~r  tlic  tramway 
wv!  an  r:v;;iii«rr:rt^'  "nMrL  within  lin-  niiwnir.u;  of  tlifl  ml,  ftiid  he  th'iught 
tbe  latter  pari  of  the  (ichnitiun  given  in  the  act  to  engineering  vrork  did 
not  apply,  and  therefore  the  matter  wm  reduced  to  the  luint — Wan  the 
tramway  being  t-onntructed  by  tbe  dtfciwlant  Corpnratjon  a  railmail  within 
tbe  mcnniog  of  the  arl  t  Tramlinei  or  traniHay*  quite  well  known 
in  1897,  Mild  if  tho  expreenion  "  •ingiiieering  work  "  wa«  intended  to  apfily 
lo  tltpin,  No  ^^Av:l'l  not  t  hiiik  thfti  !•  Ut.'ir.*  ivomI  i  have  otnittP<t  to  name 
tbt:ii.  or  wmuI  1  li. tAki^Q  the  i  ou]iiU*"'':iut  Aii'l  uniijiollijiihlf' o,  upi.-' ..f 
ral'ini;  them  railr<«da,  a  word  aelrlom  uxed  in  tiiia  country,  and  never 
apFliad  to  tiaaMNna,  Ha  tlieinfm  faand  tiM*  idainlilTaai 
not  en*  to  iriikk  tlia  aet  applied,  and  awwded  aeeordlng^. 


Breach  of  Provision  U  Order. 

At  Maryl«b.jae  .  I.  jmloo)  Police  Ci-ui  l  i  >'..i-jAy,  tho  Mctri|K>liUii 
Kleolric  Supply  Cu.  appeattMl  tu  eight  nununnuiver,  alleging  breaches  of  the 
Waal  Loadgn  Lighting  •  inkr,  1880.  I^y  laj  iog  down  more  maina  Utin  liid 
lieen  ■anotiened  and  appr  ji-ed  by  the'  late  Uarylebooe  Vealry  ^44  naiBB 
instead  <>(  29). 

Mr.  BODltlN,  uho  |«ra*eeut«d,  aaid  in  May  latt  the  company  were 

dniioiH  of  tiyin)!;  !i.tr-i™«on  n.nir.x  from  u  ill.«l«nt  atation,  and  thi^y 
ri^'^.rr^ii.rtl  II  [iliin  tlir  j  roprA^.  il  work*  vMih  thr  Veatry,  and,  Wiih  r.Ii>;hl 
exccpiaon,  cr«rytbinj{  wiu  agiuad  t".  In  .Vovrmtier  it  wa«  found  Uit;  yimx* 
were  being  devialrd  from— the  treaiAae  IHra  nude  wiiler  than  thejr  ahould 
l>e  ;  the  inaint,  inatead  of  biiog  put  under  the  footway,  were  carried  intu 

th'-  iMriia^-c  -K-.iy.  and  in  aomacMaa  imm  miiM  wm  being  hid  than  bad 
b«ci  i^i  I  li  nrti,aadiPK*bitegUd,iMtoiiann  top«(tlwaU>«r,M*intd, 

but  aide  by  aide, 

Mr.  Mt'IK,  for  the  company,  pleaded  guilty  to  lii  uf  tbe  mmmonaea, 
auil  urgcl  that  the  woika  ahuwo  ou  tbe  plan  had  not  been  deviated  from 
in  a  tingle  instance  in  which  the  public  interest  waa  concerned.  The  only 
oSence  for  whicli  tliey  were  tumuoued  was  tor  laying  five  extra  inaiiw, 

anil  thi.1  ilnae  hj'  iiw  ^acioepr.  tmdfr  u  raiit.ikioi  iiW  of  i  hi'  i  i>;li'.«  i  ■? 
tli«  o:oti|'  iii> .  Ill  LT'ler  to  Bupply  wiilitiut  (Ic.iy  i»  il^iniAno  i' .i  ■  .  .iii  miio-.n 
elec:ric  current  to  two  cuatomerf.    The  addiiioual  space  thua  occupied, 

hdfwaf  e]'  wee  exeeediiuiy  amaii, 

Tba  WAOTSTiUTir(w<.  OirtSi  BanneU)  add  Uta  fltn  laboiitted  faf 

the  ouinpuDy  wa*  mwt.  n»i.*l«iK!in(r  and  ntithiiig  would  have  ^'^pu  hi?*Pfl  of 
the  extra  n.ojn.i  iiut  f  r  tUo  iii»v':_.v<Ty  ni.i.K  IjJ' tbe  Council.  Th'  i^  i is 
a  bud  one,  and  lie  iutlicted  the  full  pcuatljr  ot  £10,  with  £d.  Sa.  coali,  uu 
one  tummona,  aod4C(b  «Ml  SSk  9*.  CHl%M  Mwh  th*  rMmlalng  tm, 
£56  altogether. 
Thanltar  tmtUMWMM  «tn  nilMmnk 
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THB  EUMTmCUR,  HAVOH  IS,  l«Of. 


Telephone  1!iinliii|i  OonBMttau. 

At  Torqui;  C'junt;  Ouurt^  on  ftitard*7,  tin  VatioMl  T«l*pfc«ne  Co. 

mre auad  fur  £14  fur  '  lirr'iick  of  cuiitraLt.  Tbo  plaintilf.  Mr.  S.  J. 
TndMiiy,  1iiiildw,afip1i«<i  i  >  hw-  Hia  premUosoKnaflctnl  to  th« c«cn)ianj'« 
system.  The  nttttmry  iimTuni'-nH  vrtn  Gtteil  up,  but  nooonoectinn  k*« 
tuadc.  P1«inti&  ws^  luLm  i]  u-u'lj-  -uecl  for  the  i«at  of  the  (drphont  aflsr 
MVurml  appJicaLioa«  tuxi  ticrn  iitutr.    Tlie  rem  wal  and  plainliff 

tUMiiw  eallUid  to  be  MoiiMtMl  uf.  Tb*  rmnniwUrwi  «n&  bowatH',  not 
in*de,  aait  lie  now  mad  far  dMUHit*.  Th*  Mupaiiy  i«M  £1.  3«.  44  into 
court       <!«>>(••!  !'ii>iflitr 

The  lru»Ki«tr;itt  ;  i  lli-it  [i:,u--.«.:I  h^.l  n  ■  ci.^-  in  n^Mnl  [m  u  ain 
point.  Tlie  ci«iiiaci  «utere>l  iu(a  i«  tween  tjie  (mrtiei  ncipulated  timt  iha 
rmt  nhoultl  be  (wid  in  mlviincc.  Hot  wlien  b«  did  ptj  the  rent  he  wm 
<»iUtl«U  to  counectiott  ud  was  tberefaracntitled  toii«aMg|(«  (or  tiie  (leriod 
whM  M  MTfie*  «M  randved  I7  tlw  egmptay.  JudguMt  ,«a«U  there 
An«)ie  for  tttkfliat  for  it&  k.«i4  MHtar 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 
 « 

AFFOmTUENTB  VAOUT  AND  FILLED. 

1jirn1n:rL:}i  T'nivcT'ity  r.itrnn.iep  Cttratom  notify  that  the  ProfeMwr- 
ahii'  '-.I  .V^iUiral  I'litlo-.'i.'av  \\  '.U  !:;■  v.ic4iit  from  April  29  next,  owing 
to  the  resignation  of  Prof.  'I'mU  Applicatinns  for  tlie  jirofeisotship 
Bilii«t  rcacli  the  Sucretaiy,  4,  Albyn-place,  Eilinbiirgli,  by  Jane  1. 

A  prindpal  it  Nc^uirtd  for  the  North  em  Polytechnic  liutitute, 
11  11  nwur,  LaodoD.  ApplieitioM  to  derk  to  diegwenMn  before 
March  .10. 

CoTeji'.n-  Kli'.:'.ri':  I.i^;ht  .  iinimiltoe  invito  (tpplicati^  ns  tor  the 
position  of  maDikg«T  of  their  elciriiity  works.  An  ailvertiaement 
contain*  further  {NtrticuluD,  and  applicatioQ«  must  be  delivereil  at 
the  ullice  of  the  town  cU-rk  (Mr.  Lewi*  Hearvl;  by  5  p.m.,  22nd  inrt. 

Perth  (  vrtx.riit.i.  n  rtsiiir.;  a  Bwitchboard  attendant,  also  a  janior 
assistant,  atHl  two  impruvvrs.  Applicaliotu  to  the  bnrgh  electTical 
«Dginecr  (Mr.  John  Lambert)  by  Marcli  27.    See  advertisemcnL 

An  o-wittant  eiigiMer  lor  topenruuig  outride  work  ia  reqaind  by 
the  Tiidor  Accumaletor  Ce.,  14,  Viotom-rtiecti  Loodim,  AVf.  See 

advertisement. 

Nelson  Tramways  and  ElKtricity  r)mniittL-e  rc^  il":-  m  <li  trical 
etif^'inopr.  An  t  h  crti'if mfT^t  contaiiis  further  particulars,  and  appli- 
<':ai  til-.  iijiM  !m'  M.'tit  UiL'  tomi  deA  {lit.  B.  U.  FtfleoottJh  Tewn 
liiUl,  liv  i6Lli  isusL 

The  British  Electric  Traction  Co.  are  prepared  to  admit  a  limitod 
namber  of  qualified  stndents  lu  pupils.  advertisement 

Lambeth  (London)  Biroogli  Council  re^juirs}  n.  <:liii.-f  t-Ti^'irnsr  for 
their  latbs  and  WMhhouaea,  Kennington-road,  H.H.  Appticauon^ 
to  tanm  clerk  tgp  IS  Boom  of  Uaieh  M. 


The  ap[v,intm-i'iit  by  the  Soiithport  1 'irf'iri.tica  of  Mr.  R.  S. 
Downs,  ,>s  borotigh  electrical  engineer,  in  suceeMion  to  Mr.  C.  D. 
Taite,  who  was  tuamAj  Mjfntntad  aa  «^ief  ot  Um  Salfoid  eketrieitv 
de]>artment,  hM  Imhi  eottflniMd.  Iff.  D««a«  lerved  hit  time  vitn 

McKSrs.  Simeon  Bro«.,  CDf^ine  builders,  Leicester,  and,  subaerinentl^r, 
joined  the  National  Klectric  Supply  Ca,  of  Preston,  remaining  with 
this  company  until  he  attained  tlie  position  of  a^istant  engineer.  lie 
afterwards  joined  the  utaH'  of  the  Derby  Corporation  electricity 

irorlc',  ;i-rA  later  served  with  ^f^.  A  P.rrmiley  Holmes,  at  Liverpool, 
wliLTii  h\i  ^;riined  promotion  from  HtAtion  i  ipor:ntendent  to  mains 
supLTiDlenilcul,  and  nltitnately  la  the  poaition  of  assistant  engineer. 

Plymouth  Corpjration  on  .Monday  confirmed  the  appointment  of 

Mr.  K  (1.  Okell  n«  V.nr  ;iij»l:  dr  r  trtc*!  RHijineor  at  a  salarv  of  C3fM» 
pi-r  .inn",ir.,  ii.i-f  yiii.;  liv  .iiiminl  :iu'rf  uu-r.ts  of  £50  to  £'''M  yvr 
annum.  The  recommeiidatiuii  to  appoint  Mr.  S.  T.  AlU-u  ui> 
SMistant  en);ineer  hae  been  referrel  back. 

Mr.  Ktrfmril  Pik|)«,  of  the  Sculco»t«s-lnne  statioa  of  the  Hall 
I '  rj'  -Ktion,  hM  been  appointeil  resident  electrioal  CHgtt— T  at 
MuiecamU  in  s4i>-ce«uoB  to  Mr.  C.  F.  ParfciMon. 


Arbraalk.— 'Hcvrs.  Mathev  Bwhm  aad  Hogntb  lieen 

appointed  eoiunlting  engineen  in  comwctiim  vith  the  OttpHMtion'tt 

upptJciflon  fir  a  provisional  electric  lighting  order. 

Aylesbury.— The  Council  hare  decided  to  obtain  terms  from 
compansi.i<  tor  thecieatioo  and  maintaMue  of  elcettiaitif  inwka  for  a 

terra  of  years. 

Barrow. — Tlie  llritish  Electric  Traction  Co.  have  arrived  at  an 
understanding  with  the  Corporation  on  the  tramw^  qneation.  The 
BnM«t  tiaek  has  been  eoBwaiicd  Iv  tlw  Board  vtlMe,  and  the 
lioeuM  tfl  turn  utaasi  naglwN  espind  ea  Feibii  II,  but  lince  tlmti  the 
Boaid  have  tamed  loiKporaiy  IkenoM  The  UMftuf  olbTed  to  eell 


ihc  uu  luct<iking  lor  aboat  £23,000,  but  the  Corporation  declined  to 
pnrcht»e  becanioe  the  eonvcnion  tu  eteMne  taaeUon  voold.  eatoU 
IkcaTy  ex  penditttiv.  Tin  company  then  Mhiid  to  laj  doim  a  eeiii« 
pletf  olectrie  trammtj  eysteoi  if  the  CorpoMtka  mnld  extend  the 
lease,  an<l  the  Ooiporation  have  now  decided  to  gmat  a  lease  for 
S8  years,  the  company  to  »iib«titute  electricity  for  steam  and  to  tak« 
current  from  the  town  supply.  Thes«  terms  have  been  conditionally 
afccpte.l  by  the  company,  whn  cnTjt^roplate  an  expenditure  of  about 
i'fu'i.iO)  .<[  the  !mo?.. 

Canada s  Landline  Telegmplu. — The  Ci'nmtreiil  Adtvrtiur,oS 
Nuw  Vork,  states  liiai  the  (Canadian  (ijver n meat  ia  actively  nego- 
tiating for  the  natiouiJiialion  of  the  ttle^^Taph  liiid-lincj  in  Cinada. 
The  acquisition  of  the  Great  .N  jrili  Wt-ilci  11  Ttlii.'rttiili  system  with 
its  Western  I'liion  Canadiiii  coinojctioi:  .in-  i-aidlo  I'c  n  prL-limmary 
til  111'-  n>  iit'ral  scheme. 

City  of  Londoil. — At  jre-iterday  s  meeting  of  theCuui  t  ol  d  imaon 
Oooneil  tiw  Streets  committee  anugwoiBed  taut  thev  had  recr  i  vp  1  an 
intiinatiitti  fmn  tlie  Charing  Orosa  and  Stmd  KlectricUy  ijapply 
Curporaljon  of  intention  to  open  all  the  principal  stroet-  in  tbe 
central  (virtion  of  the  f 'ity,  for  the  purpose  of  laving  cables.  Tbe 
chairmau  of  tlie  comwittea  aaid  that  tlthaa^  thu  aaant  anotber 
upheaval  of  the  KUeeu  a  itl|nilationkad  Imm  nude  tat  if  end 
working. 

Clacton.  — Tlic  Council  have  decUneJ  the  viler  oi  a  syndicate  to 
construct  electric  tramways  and  to  eetabliah  electricity  generation 
works.  The  CouncU  will  reUia  their  eleeliie  lighting  powers. 
Ooimpetition. — An  international  electrical  accnmulatoreompetitieB 

is  lioiiiK'  i  rganised  by  the  Automcliilt^  t'lub  of  France  to  commence 
on  .tune  1.    Particulars  of  the  CliiS,  I'hca  ■!  •  !i  ("'jncard*.  Pfiri". 

COStoniB  Tariff.— Ur.'U'F  tho  i:<j\v  ciislv[ii3  Uiriir  uf  llritish  Hon- 
duras plant  and  material  for  railways,  tramways,  el«ctric  ^iiihiin^', 
tclegmphs,  and  telephones  are  exempt  from  cusli;ms  duvn. 

Tne  new  Swiss  tarilf  ini|>0Ht5  a  duty  of  £1.  O".  4d.  jwr  cwt.  on 
drawn  platinum  wire  imported  into  that'oounlry. 

Troin  April  lat  electric  trausfornien  imported  into  Norway,  which 
an-  lit  ■  re-i^nt  duty  free,  will  pay  an  ad  vaL  duty  of  5  per  ccnL 

Darlington.— The  electricity  works  were  formally  opened  on 
Muii'l  ly. 

Ealiag.— The  District  Council  have  in-tru  u-1  Mr.  B.  U. 
Jenkinaon,  0.1i| toinme<.' t  the  neighbourhood  witJi  the  chiat  deetmal 
engineer  (Hr«  J,  IX  Knight)  ana  report  generally  on  the  extn- 
aioa  of  tiie  oUebicltr  anaartokinoi  free  viriitb  dko.,  at  u  indnlTe 
fee  of  £l(K 

Bloctricity  in  Hlnlng.— In  fnrther  reference  to  the  note  which 
appeared  on  p.  7&3  of  our  iatic  of  March  )i,  on  the  subject  of  the 
application  of  electricity  to  driving  the  m-vrhincry  at  tlie  Kolar 
gold  mines  of  Mysore,  it  is  Mitici|Mrted  that  this  work  will  )>; 

ncirly  rompletfi!  wft'-.in  thr^  nest  1ft  month".  In  Hilditiffn  tn  tl:-' 
j  l,<ii,';i  HA',  wliiiih  uink-r  r.intr.ii  t-<  rt;iTiriy  li;t,  l  i;  provoh-il  u 
lutthor  1,1" «;  11  v.  I-  av.iil.ilili-  if  ti-.  juir>»il.  Thr  iiutiitive.  111  tliii  ^^reiit 
ua-lurtiikinj;  has  hDen  takf-n  liy  tin'  .My.*)r«  ( i  iVKnimsrt,  who  wil  1 
charge  per  ii.p.  for  the  tirst  year,  £17  for  tbe  ne.\l  three  years, 
andSM-fw  the  ilkli  j«M-t  after  which  tbe  chaigewill  be  £10  far 
ttimaaL  The  pmateokt  of  steam  power  is  £30  per  hf.  per  auittu. 

FarnvQirtll. — The  t^V>iincil  has  instruetcl  Messrs.  Lacey,  Clire- 
hugh  and  Sillar  to  prepare  "ipecifiMition)  for  aImiU  milee  of  tramway 
extensions. 

Folkestone. — An  inquiry  iit  to  >«  held  this  week  into  the  appli- 

cnSioii  I  I  ihi-  Corporation  for  p.iW<Ts  to  coiijitrui-l  olei:tric  tramways. 

Leicester.  The  accounts  of  the  electricity  dc[Mirtment  for  the 
lialf-year  ended  Dec  31  tliaf^ altir fniogbMniatanL  jinkHM 
fund  {£1,0(18.  ii.  ld.),cbminaftpiiitofSl,ia7.8K8d.  Thepnni 
oil  the  Jaineqiwtter  woo  £881. 61.  «.,iiiakiBt  1  total  of  £l,W9. 11% 
for  the  year. 

Light  Bailways  -The  Uid-8aMk  Ugbt  1tailirar(ABaadBMQt) 

Order  has  been  submitted  to  the  Bond  of  Tmde  for  caaflmMtim. 

objections  by  59lh  m-t 

The  Wakc&eld  au  l  iXstrict  Light  lliilway  (Irder  haeabo  bean 
aubroitted  for  confmnulion.    Objections  by  3i>th  ini^t. 

Manchester^Thc  Electricity  committee  propose  to  erect  a 
temporary  generating  station  at  "Stnart-street,  Bradford,  to  provide 
electric  power  for  running  the  trsiu  ■  ir^-  ovt-r  many  of  tJie  route.-*  in 
the  city  by  the  aummer  ot  1902.  1  nis  arrangement  woold  enable 
the  Corporation  to  meet  its  obligations  to  aeighhouriag  Bnt!ierjtie% 
and  also  to  tho  Tramways  eomiiiiit«e. 

Merthyr.-^ The  i-leclrir  (rimw  iy  were  i!ti  :la'ly  inspirited  on 
behalf  of  the  Board  of  Tr.uli-  on  Tuesday.  Thu  elt  ctricii  (."iuipment 
will  be  inspect.-, 1  on  .Mo:;.l,iy  ntit  by  Mr.  A.  P.  Tr/.t  -r. 

Mtmicipal  Loans     '  i'l'  'rowu  Council  hive  ohume  i  sunctifm  to 

a  loan  of  £33,7l".»  lor  oV^-lnc  li,i;lilinr;,  hi:l  loan  of  £l,(liO  lor  a 
light  (electric)  railway  lim  l>eeii  deterred.  Daneatier  Corpor.ktion 
have  aleo  ohtliMd  sanction  to  borrow  flSkOOO^awllMOoiparation 
£20,1)00  for  ohetrtc  lighting.  Alwdmn  ti»  and  Biaetiie  LiKhting 
I  caawittoe  on  a^lyiag  lor  a  Airther  kas  of  £91,0001 
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The  A  rhruiitK  C'onui:il  rtvjuntly  !i[>[:'Iifd  lo  llio  ^I'trelan- fi  r  S-:Lit- 
laud  for  power  to  liinriiw  ■luiL-r  the  I.ii5  Acts  a  siim  of  £-li',"i>i  for 
elNtric  lighting.  I  lu-  .SLtrttuiy  lnii-,  howL\  ur.  notified  the  Ctinc;! 
that  he  raniiitt  cou»cjjI  Ui  burrow inf;  power*  for  olcclrical  purpopM 
to  a  greater  dxtent  than  tii''  ntioM  rciscd  borroviog  margin  under 
the  Arbro^  Act,  which  amouut*  to  £11,000,  but  the  uueition  of 
Mntmliiig  Uw  Eltotik  IiMlHiig  Airti  ta  m  ta  nnm  dtt  diSeiiUy 
nbtnd  IB  ««nU  1m  eotHndmo;  Hurt  wh  noltiwg  m  th*  ftivm 
{■qgidtitioii  rroccJare  rScotlnnd)  Act,  1899,  to  prevent  the  promotion 
of  ttt  indar  fur  the  additional  borrowing  power*,  but  the  preferable 
eowte  would  be  to  kjwif  A"  a  ntoriiianal  order  under  ite.  48  «f  the 
Burgh  Polica  Aol^  Iwl^nd  Om  Ctumd)  Iwra  •eondiii|1w  adoiited 
that  j-onrw, 

H.incti  111  t)  a  loan  of  £12,000  for  electric  lightir.j.:  h:iH  b^i  -.i 
obtoioed  hw  the  SouthampVnt  Coipotrntkiii,  biU  tii«  Local  (jovera- 
ment  Board  has  been  asked  to  osMd  tha  pviod  fkau  M  ta  fi>  jreans 
— the  period  of  preriou*  loans. 

Hmitf  DMnet  Oaaaal  kitn  <Aitiiiwd  •uctioii  to  t  loaa  of 
£t»,BO0,  tad  tandm  f nr  plut  an  bdng  inritod. 

Acting  on  the  adtrioe  of  their  consulting  engineers  (Mcs«n>. 
KtBBcdy  and  Jenkin)  application  Iiab  been  miule  br  the  Kirke<tlil>i 
Corporation  for  win<'tt'>n  tn  tmrrow  £SQ,000  for  electtie  Ugbting, 
and  tender!)  ar^  n  <w  Vnnr.;;  snTited  for  plant,  Acl  Ttfl  ninne 
de«troctor  portion  of      <Lhi.iiie  ha?  ham  abandoned. 

Application  h»%  betn  Miaih- )  y  ;he  M  '•!■  .j  Corpontim  ibr  Mncti on 
to  borrow  £7,0M>  for  eliiiclrii:  liglitiug  exteniionr. 

Himlcipal  Telephony.— Ea^tboarne  Conncil  have  decided  to  mk 
the  National  Telephone  Co.  if  they  ar<>  wilting  to  diopote  of  their 
UDdertakiog  in  Laitboume  to  the  C ont  n  itinn.  A  deputation  ha« 
al»o  been  appointed  to  visit  Tunbridgi;  "\\\  ns  t.j  obtain  infoniiatioo 
on  the  qiiettion  of  municipal  teleph  ^Dv,  t  the  Telephone  «tib- 
eamniittee  has  beea  authuiieed  to  engage  Mr.  A.  R.  ISennett  to 
MHn  •  raport  «■  th*  ioliiiat. 

BliatglGorpanitHB  kava  ippoialBd  *  committea  to  cooaider  and 
Mpati  «a  to  alitoisiiig  •  UeaMa  to  aitaUidi  a  ■naidpal  telephone 
otdaoga. 

llMKMilli'lUito-Lyme.— Meaufi.  Laeef,  Cliiehagli  and  Sillar 
nava  Imiii  faittraeted  by  theCouncfl  to  report  on  electric  lighting 
tnatlcrc 

FolAnd. — The  Ila«?iian  Union  Kkctncjil  CV  .,  luga,  has  completed 
and  opened  for  traftic  an  electric  IraDiw  .y  >H:tH(en  Pabiancr,  l/jd/, 
and /^gioiz,  alout  12  miles  in  length,  llvlh  ]iii«i(KUgiT«  «ud  good» 
arc  being  canied. 

Police. — Frsiscin  Sine,  Jitt  l  31,  lt.f«crii«cd  aa  a  wireworkw,  wan 
charged  at  i 'li.rkiiiw,  ll  i  l,.,n Lm;  i-.;ice  court,  before  Mr.  Cha()inan, 
(.n  Xaeiday,  with  embeuiing  several  tuiiia  of  money  belonging  to 
the  Elattncal  Tndw  Union.  Ftiaoner  wan  de«  .nbed  %»  general 
Montarf  to  the  I'nton  for  tiie  p^it  four  yearit  aiid  the  moneys 
cmbei/.led  were  the  tubseriplioiis  of  the  manliett  from  varioas 
Inancbi^,  amounting  to  aboat  £R0.  Prisomr  ]dcaded  gnilty,  and 
nrp;e<l  tii.it  he  only  received  £i  weekly  aa  seneml  secretary,  and  out 
of  Ihit  cam  *■  had  to  carry  the  Union  on  his  bick  and  work  for  80 
hour»  a  week.  He  receivitd  nothing  for  out-of-pocket  ezmnseo,  and 
on  a  xalary  lera  than  the  unii.ii  demanded  from  employers  wan 
expected  to  travel  abnuit  tho  rnnestrj  nn<\  spend  swiney  Ireclv.'' 
Prisoner  was  Milt 'li        f  ir  .nix  111. iiit)i.<, 

Priwnet'a  statement  is  at  vji.uiua  vvitli  uue  »ent  out  by  the  Elec- 
tfiaal  Tndet  Udan  to  tke  etfoct  tliat  Sim«'.i  .salary  was  £  j.  10'.  per 
mil,  Im  ainea  hout  •  till  r>,  and,  if  employed  on  the  iMuincai  of 
Ilia  Vnien  aom  tlian  d  mila  fitiin  hoaee,  be  liad  aaaitomnoe  of 
%i  6d.  per  day  fbr  eipaniciL 

VMtal  tUegraph  Clerks'  OrieTances.— At  the  annnal  con- 
feteneeof  the  Postal  Ttlegraph  Clerk*'  .\s.-9ciatioo,  held  in  M«n- 
Chester  last  week,  a  iteolution  wea.BMmd  and  aanicd  mumimonslr 
urging  upon  the  PMtmttter-0«ii«iil  the  neetwity  for  a  general 
increase  in  the  pay  of  the  telegraph  department.  The  mover  roferrei 
to  the  diipropoition  lielwten  ibe  pay  of  the  portal  telegraph  clerks 
and  the  clerks  in  the  employ  of  the  cable  cuiiipaniea.  The  niaximnm 
of  t lie  ivwtal  telegraph  dejiaitment  clerk  was  in  London  £150,  and 
in  till-  (ii  iviiier*  £t  \<>,  while  Oimc  in  the  cable  oonipanici' (crvicc 
r«fiivt-:i  a  niiiv'.iiiuni  ol  X'if;  l. 

The  coufercuce  aim  pa«»Lil  a  resolutioa  proteitisg  ageiCMt  the 
detention  in  the  poelal  takgraph  aeirioa  of  aByefltewbeyeind  the 
age  of  GO  years. 

Plivate  Bill  LeglBlation^  'Th'-  V>vm\,Vr.i  an.l  I'i.xa.lillv  (  ircu- 
Kail  way  Co  ynhdrnvtn  iU  iinjjxmti  extensions  nctplmg  the 
line  between  Piccadilly  anil  Hloomsbury-*(|aarc.  about  J  mile. 
The  cstiroaud  expcmlitore  on  extenaions  i^  therefore  roduoed  from 
£l,6€!>,fifi9  to  £334  !H4. 

The  following  bills  have  heen  read  n  atWHHl  Ifme  in  the  Hcoie  of 
Lords  : — Ilftrr(>gate  Cur(>oralion,  TvnesideTtamwajsand  Tramroa<t-'<, 
Chester  Corporation  Tiamwayp,  Charing  Vnu,  Kuston  and  I  lamp- 
stead  Railways  (Not*.  1  iin.i  •.;),  lirompton  nnd  rioi/iylitlv  Circus 
Kailway,  Soulh-Weatrrii  uri<l  ]-lc  oi  W'whl  Junctian  lUilsrav-,  lijr- 

mingham  (City)  Tiamnajr,  and  Wigon  Corporauoa  TrMawaya. 


Jhv  1  illiwiiig  bilU  have  been  read  a  second  time  in  the  Iloase  of 
Conimona ;— MetronolitAn  KU»clrir  Supply,  Boxl»y  Tramways  and 
South  Vorkshire  Eleciri  I'.iW  'r. 

Fiflccn  petitions  have  been  prene nted  against  the  Manduater  and 
Liverpool  Expreaa  Railway  Bill,  Iml  the  natality  of  timo  m  1S»  tho 
insertion  of  protective  clauses. 

St.  Anne'a-on-Sea.  — The  eiactricityworlcs  wvre  npenr-  i  iin  ."ilh  in«t 
Seaford.— The  Council  have,  eotiditionaUy,  olfeied  to  take  a 
transfer  of  Qit  pwriiieBal  oidac  whtah  mi  obtained  hr  ■  nadioato 

in  1<>00. 

Sheffleld- — The  Brush  Co.  has  i«.-.ue  !  a  wnt  aijiiinft  thu  ('rjq» 
ration  for  £1,725,  Italanee  of  purchase  moneys  payii'de  under  a  eon- 
tract  dated  Nov.  SI,  I80A,  for  the  supply  of  electric  p]all^a■d  the 
Town  Clerk  has  been  instructed  to  enter  appearance. 

Southern  Nigerin.— .\  grcftt  increoi^  in  the  valu«  oi  tlio  cxporti 
of  rubber  from  this  district  is  a  feature  of  recent  trading.  In  the 
period  March,  18V9^  to  Maidb,  1900,  these  export*  naa  aKura  than 
(15  per  r»nt— ftom  87'li»Blhb  to  l,4ft0,567lb.,  vdned  at  £109,117, 
compared  with  £C0,(>0ft  in  the  previous  annual  period,  Tlie  pros- 
pects of  the  rubber  trade  in  the  Protectoiate  arc  enormous. 

It  would  appear  from  tht  litc^l  reports  that  there  is  no  telegraph 
system  in  exiatem  v  in  ttin  Tr  i'.<;';jtcratc,  but  it  is  hoped  that  the  Lnc 
fr  ni  I.'ikoii  n  ill  1)0  ezicndeii  to  Asaba,  and  ultimately  arrnfo  to 
Ol  i  Ciililiiir.  Ti.li  i?t»ms  from  Bonny  to  Old  Calabar  ari;-  si-^it  In 
et«a3iti,r»  which  call  at  the  former  place  once  a  foftuighu 
Altogetlier  the  arrangements  for  telegraphic  coromunication  between 
the  Protectorate  and  England  ore  priuiitiTe  and  unsatisfactory. 
There  ia  BO  public  and  only  eee  prirate  rtlwilwiie  nnto!1a<ian  fat  the 
ProteetonMr 

SoOlh  IMm  BleotdtMgf  tih—ai  At  the  inviutiou  of 
Ht.  VtA  Rofainami  (Bfeona.  WOUne  and  BoUaaon)  a  gathering 
of  the  leading  commercial  and  business  men  of  South  Wales  dined 
at  the  Park  flotel,  Cardiff,  on  Tuesday,  to  inaugurate  the  opening 
of  the  oflicea  of  Iho  Sui.tli  Wsles  Electrical  Power  Distribution  Co. 
in  Park-iilaoe.  Supp'^rtin^'  Mr.  Itobineou,  who  is  chairman  of  the 
South  Wales  Co.,  Were  many  of  the  direct^ri  of  the  company,  the 
Iwiilmi;  niilway  and  mining  representitivfs  cf  the  district, 
.Mr.  Gratiam  Harris  C.E.  (Me-Mrs.  BramneU  and  Harris,  con- 
■diltin^'  KBgine<'rs  to  the  conip*ny),  Mr.  ti.  L.  Addsnbrooka 
{luaaagiog  director^  &c  The  chairman  referred  to  the  adfantagea 
which  araat  Morae  to  tha  dietiict  from  the  nady  and  aeoaomieal 
applientkn  of  deelaririty  aa  a  motWa  nnrai  for  working  nuBing 
iLuii  liinpry  and  for  other  purposes,  and  pointed  out  that  tlie  new 
<  MinjiiiiV  were  pioneers  in  tne  district  in  what  might  prove  to  be  one 
of  the  most  important  mvV'  tv.  ni'  of  the  time  in  relation  to  the 
prosperous  coaltitlds  of  S  j'„  '    '  i  j. 

Sndbnry. — The  Council,  »wiag  to  opposition  by  the  ntepayen) 
have  abandoned  their  electric  lighting  sclieme. 

Sunderland. — The  Corporation  hiive  ileiMile!  to  i'x'end  the  an 
lighting  system  at  an  estiriiulcl  co<  I'M,-^'-',  <">''  ivlditional  we 
Isimps  are  to  be  erected  in  the  princi]itii  ihorouglif&i  i-i. 

Telegraphs  in  the  Ottoman  Empire. — It  im  anuo-.tnce'i  tlmt  tha 
Turiti'h  Govr>rninent  baa  decided  to  establish  tcli-gmpliir  comnuuiica- 
tinn  lxt«>  eti  Medjd  and  Basra.  The  work  ii  lu  Iw  viurieii  aut  by 
a  joint  I  I  r|i.-  i  f  military  and  civil  telegraphiatit.  Th«r«  i*  ilUo  to  be 
a  lel<K"l''''''  li"!^  litaMi'heil  t-  oni.Dect  the  Yemen  system  with  that 
of  the  llcii|aic,  starting  Iruiu  Luhi,  pasting  along  the  coaat  of  the  Red 
Sea  on  to  L«}t,  a  to'.al  diittance  it  IJM»  Mlemtm  The  TntUab 
Post*  and  Telegraphs  I  >.-iiartm«t  ii  aha  add  to  luwa  eieilNd  0M 
necenaiy  «ndit  foe  the  jnuekaaa  ia  Konm  af  enhnaillto  ctldaB  to 
replace  thoae  now  laid  between  Qaltte  tadStauhoal. 

"  The  Joornal."— Part  Xo.  l  of  the  Jo»niat  of  the  liailitaite 
of  Electricil  Engineers  is  now  ready,  price  2a  ;  alao  Part  1-H^  pilea 
t «.   An  advertii^ement  ooutaina  paiticutara  of  contauth 

Underground  TMagmpUHL— At  a  meeting  of  the  Ohw^nr 
Chamber  of  Commerce  a  conimuni'  fttimi  fmm  the  POTtmn^tCT- 
Oenctal  was  read,  stating  he  was  hti  tdt  jl  m  the  next  iinnnci«l  yciir 
ofritendin'^  '.hf  Loudon-Birmingham  undergrouurl  frligraph  lino 
further  nwtl>.  ani,  starting  from  Preston,  to  .  >tnin.;ii?e  another 
Bccliojj,  Hie  111'!-''  r.  Ii?in£!  to  n'iA  to  tho  stability  anil  iTjjul.iritv  of  the 
.S  tiiti-'i  U-!e;Jnpli  ^i-r\;i  c-. 

Vibration  on  the  Central  London  Bidlway.-  -  The  I^miu  of 
Trade  infjuiry  into  the  alleged  damage  to  property  by  vibration  on 
the  Clential  London  Railway  it  to  he  retuoied  next  week,  when 
additional  nltn— n  will  !«  called.  Tfao  eomnuttee'a  course  of 
proeednre  inndvaa  the  poatponeouat  of  tiie  littiiiga  of  the  propoeel 
joint  oonunillea  of  bethuooMB  an  tin  Lmdon  deetric  railway  lulls. 

Wella.— Tin  Baaid  ot  Tiada  doeaton  to  nmka  the  Wells  pro- 
TiiieiiAl  eidar  <o1)toinad  in  1696)  nkv  tlia  OauMil  ^w  tome 
dl^ndtiott  toeany  oat  ita  pmrntoilii 

West  African  Valagf^pliti— In  the  Portuguese  province  of 
Angola  telcgraphieeomronnieation  ha^  recently  been  much  extended 
au'lIvusuiUi  can  now  communicate  with  Ambriz,  Kiii«embo,  nssera, 
Ambrixette,  and  (Juinzan.  and  in  -i  •.hurl  iini-jwill  \»  in  toueh  with 
Santo  Antonio  do  Zaire^  at  the  mouth  of  the  Congo.  To  the  south, 
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communicatioD  with  Novo  Rtiiondo  «-iU  soon  b«  otabUabed. 

(toltirigfi  Alto,  QueDRO,  Dondo,  Punjin  Andoogo,  Mftlang?,  «nii 
Caliillii  ibe  Libollo  country)  arc  aU  in  touch  with  Loan^ia  witb  a 
tbrouK^'  '^'''^  service  to  Earope.  There  is  alao  a  telegraph  line  from 
U o«>itinedei  to  the  interior  as  far  aa  Chibia. 

Con«rt.— Tlir  ■.(nf  of  the  lialllc  depattntent  of  tlio  Extern  nnJ 
As«uciati'<i  Ti-lfgnijih  i_'"iiip;iai(ggaveaa  excellent  B'lheini/iti  concer'. 
at  tJie  Great  Eastern  Hotel,  Liverponl-itreet,  I^>D<lun,c>(t  Krid.^v  li'l 
Mr.  V,'.  Hihberdine  (tmillc  acoouoimt  to  tlif  c  'lojMDie*)  oci:tipn.'i 
the  chair.  The  leof^thy  programme  wm  «!uto«t  entirely  contnl  uud 
by  members  of  the  cnmpaDiea'  ttatf,  and  the  executants  included  the 
(ollowiDg  well-known  names :— Mr.  A.  W.  Uibbcidine  (son  of  the 
dMimiuik  Mr.  Ii.  Bl  Dn^  (Ma  of  Ur.  Oaom  Di^V  Mr.  W.  J. 
Finu]^  lb  J.  F.  Hamik  Mr.  J.  L.  Ywag,  Mr.  W.  O.  CaUw,  nd 
Hx,  W.  Hi  Own.  TItt  BoUims'  md  SiilW  FanQic*  Adoewtum 
flndtlwnatMtellMtxtaiitirfMiiMpovttdaln^ttaMto  tkHmt*. 


NEW  BOOKS  AND  BDmONa 

Tke/alijmng  Hoc  Bookt  and  Eililiont  t»n  it  oUatntd  o,  tkt  Booktrlltrt, 
«•  dirtcl  frtm  lAs  JVUuAtiy  OJUtt,  1,  t  amd  3,  Salkburp-emtrt,  Plttt- 

ncjunr. 

(Mce  Us.  «d.,  bytotX,  lis.  31:  Culixilot.  14s. ;  sbrMj,  l«s.  U.  l'a\i>i 
8utr«,  Ua) 

"The ElflctiicUui'  Electrical  Trades'  Directory  and  Hand- 
book for  19i)l  (corrected  to  February  4,  luol).— In  addition  to 
tbe  wU-kaown  fcatoiM  of  Ihia  Dinetaij  and  Handbook  (all  of 
wbioh  ItambHBOuiflil^nnNd  and  brongkt  quite  np  to  date), 
^  large  addUiMhaa  bean  IMde  to  the  Handbook  DiTizioOf  indwBng 
a  DiRMl  of  tbe  Jaw  «f  «be  Telegraph  and  Telephon*:,  for  tbe  nee  of 
iiiDnicipaIitii.-i  uii<i  e  tutuiiiea  conteinplatiog  applying  to  the  I'cMt- 
tnaater-Cfni  iril  lui  »  Ttkpbone  Licence.   The  latest  developments 
•  if  Sute  aii-.i  Municipal  Telephone  entiTfui^n  are  r;-x  nut  i:'>ni 
iillic:iil  K-iurci^ji,  as  well  as  tbe  pro^rea*      tlii'  Nutionul  'i«iisj>hone 
Co.  -  fcrviL-e.    In  the  'iiviai -  n  of  "Electric  I.i^;lit,  I'owsr  and  Trac- 
liDD,  like  valuable  I>igLft  of  the  Law  on  tbeie  suljecu  by  Mr.  A.C. 
Curtis- Hay  ward,  B.A.,  solicitor,  has  been  nm:li  extended  :  the  full 
text  of  the  Electric  Lighting  Acta  and  the  Board  ofTtiilo  Accounts 
Form-i  have  been  added  :  and  Sketch  llapa  and  ^'irli'.uljrs  hT  \hv  \ 
Electric  "Balk"  areas  an  also  giran,(fl|etlwr  with  a  eoloaied  tketcb 
ntap  of  tbe  Electric  RiUmiTa  and  Tnmm^  of  the  Uaitid  Kiogdom. 
The  hagi  littet  Ubin  uf  Electric  Ligttmii  PMfW  and  Btectrie  Rail- 
way and  Tramway  undertakings  of  itie  United  Kingdom  have  been 
made  complete  np  to  Feb.  1 1.    Tlni'-u  sliuet*  form  :»  mo-t  c<  ni;)!ete 
record  of  electrical  engines ^  iti^*  ]'r^J^'^L^^s  iii  connoctiaii  with  elec- 
tricity 6U|»ply  and  jpijwer  mi  tni.tiiin  application*'.    The  Directory 
Division  has  hi:vn  cart-fully  eitenilad  ami  enrreetJ" d  up  to  Feb.  4,  and 
is  tbe  mu<*l  rulialjltj  li^t  ul  lirms  and  ptrMiui  eiij;ageJ  in  the  t^hf.-ti  ic.il 
and  allied  iuduolrii's  cv<:r  uotui)ii<.>d.  A  number  of  additional  sketches 
<  f  the  careers  of  well-known  electrical  experts  him  l>an  added 
to  the  ISiographical  Division,  together  wi^  many  new  porlraita. 
The  new  volume  is,  n«  claim,  the  nioet  complete  and  correct  bjok 
of  it*  kind  ercr  pnUiehed  in  any  langaage.    An  analytical  digest 
«r  the  eonleniB  of  tlila  Tehtae  can  be  obtdned  |iait  free. 


••I>rcALiR4Tiow  or  rAuiTC  in  BLionuo  Lioar  Marsa."— By  F.  O. 
Rauhael  Prim  te.,p«t  friw  T;i<»  book  deals  with  tbo  imixirUnt  sublael 
U  loaaliitDf  faulu  i«  alccthc  liartit  and  power  oablm;  md  lb«  vamraa 
m«ttKida  6l  losalatioB  (eatuig  %k  ban  ooUscted  and  discussed. 

"TmM  AsT  or  KiacnioLrno  airakATtoir  or  KlnAia."— A entnd  fam» 
of  Dr.  Oi«ro's  book  is  now  ready,  prioe  UK  M.,  punt  fresi  "Hw  aothor 
t-tats  fully  both  the  th'-'^f-'tlcal  j'fiin  ipifH  ttf  thr  \ri  nf  f»!fy+ro1ytfc  .ftr^ivm- 
tloD  of  metall^  and  the  iirivcttL-ai  rnJcn  ikwi  ^ittt-tiN  nf  t«><?hni::ftl  ft[>|ilLrAtiiiQ 
on  a  eommarau^  luaia.  Tbe  work  u  adapt«d  to  tbe  use  of  tbe  manufaeturer 
aa  well  aa  tlks  sludona 

"BLaoTioiuatnRN  TtaOBT.'— By  OUver  BaiWda.   TU.  i.,lM.td. 

Vol.  II.,  12».  £a. 

"  Ki  Ki-TriuM,  TasTiso  roR  TKLiQnAPR  ENaiKXKaa."— By  J.  Elton 
Voting,  M.  1.  K.  K.  Tba  asoM  of  tha  book  aims  at  fumiahinca  f  ttlkr  troab- 
■sent  of  the  subject,  fraafheetandiNiatof  the  Telampb  nigiawr,  than 
It  haa  hitherto  monvxd,  whilst  iteodaevaars  to  fadlitata  a  thorongh  oom- 
prclitiL^iun  ■  f  t!ic  th<viry  nf  tr.ting  as  apptiwl  to  cioctriaJ  Unas  in  generaL 
Dfiiiy  Kmi,  fully  il]  KtrattJ.  (kl.,  post  f rm. 

**  WiBsuss  TiLaaaarai :  SioNALLira  Kfrmm  Spaoi  wrraoor  Wius 
irSuannWanL'*  A  Aniawot  tb^  Wurk  r,f  Herti  and  his  SuoMaaors,— 
By  Dr.  O.  3.  Txxigs,  with  »  Urxu  aumUtr  of  Uliutratiuos,  brin(fing 
th>«  Intrat  nprilifftti  ■•n  of  el8ctr:r.J  scieooe  quit«  up  to  date.  Nfiw  »nii 
£lilari;p<i  K>iitiou,  £»».  Uftt    Aar  rmdy, 

"KLaoraiO  LaMFS  AXD  KlKHUO  LiOKTIXO,"  by  Trnf.  .T.  A  Kl..rr.Tn(r, 
M.A.,  p.8c,  K.K.S.,  is  handsoDMly  bound,  ac<l  iull  nf  nrig  nal  i;ia-tr»- 
lions,  denxDS.  mitiala,  to.  ifw  anrf  CSksajier  XUUwit.  «is.,  poM  Iree. 
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TRADE  NOTES  AND  NOTICES. 

INotictt  fM  un  ler  tkt  above  htadiM  m-:H  r*aeh  th$  OMe»  lul 

lattr  thiin  fin!  poll  TfiurUii/ morning.    A'cir  i"a/{|lo;iM^Fr«»Iiilll 
and  timilar  taoUer  thouid Unnttairly  in  Iht  vpttk.} 

nmsBS  nvxfBDi 

ffenusff  iNitriet  Oouaca  innte  tendon  ibr  boilet^bouM  aad 

chgiue-hou-c  plant,  condensing  and  water  couliog  apparatus,  pipe- 
work,«wttchbtNird  and  instranientj',accnmulators,ovvr1i>>a'j  travelling 
crane,  cleclricily  Buppiy  tiiiiin5,aril  ar.:  l;tm]i(,  k-: ,  fur  ]iiililir  '.i^^btinj!, 
meters, and  »<rrl.<hnj]  .•inii|iniciy!.  .\n  a  lvuliM-rui-nr,  i;ot]L»iti.i  fuitliet 
particnlars,  and  spenuricatious  may  be  obtained  at  the  o:h:'i  s  oi  .he 
onnsnlting  engineer  (Mr.  liobert  Hammond),  64,  Victoria  !.tr<!Lt, 
WestminMfr,  Ijondon,  8.W.,  after  16th  insu  Tenders  Ut  cietk 
(Mr.  R  1  >,  A-.kt  \ Sm  1 1  til  wood  lane,  Highgate,K.,by  1p.in.  of  April  1 1. 

Ayr  CAiiyuiaUiiu  mvitc  tenders  for  the  snpply,  delivery,  ami 
erection  of  water-tube  boilers,  stokers,  &c.,  contlenser  and  pumps 
accumulators,  &c,  balancers,  anxl  boosters.  Plans  and  apociucaUoo 
may  be  obtained  from  the  borough  elei^rietl  engineer  (Mr.  AltJuir  J. 
Fuller),  and  teodaie  ninat  be  lodged  witJi  tbe  town  eledt  (Mb  A.  U. 
Yoaaig)bTo«nBaildligibilyi^tf  MaiehMl  SeaadvemMiantk 

Aoelleii.eii'llNi  Eleelrie  lA^l  comialUee  invite  Inden  for  en 
additional  300k w.  steam  djnatux  An  advertisement  coDtaini 
further  particulars,  aui  t'.iilercrs  ixrti  t<i  forward  spectlications  of 
their  standard  sires  of  plant  uad  sUtc  L-  irlic.st  tiau-  cf  Jelivi  rv  to 
town  clerk  (Ur.  Mat.  a  Djdd^).  hy  ii  cLtu.  <.f  ■Kiih  iiiM.  A.iJiuoml 
particulars  may  be  obtained  from  ilr.  Wil'.i.mi  Vord.  min.i,'er,  ^-n 
and  electricity  works  Thompeon-street,  S;>okt  ;u  nu-Teei 

/.■•i'.'i  rorpcnli-!tn  invite  tenders  fjr  the  supply,  ih;li\ i-.ry  ani 
ert'ctian  of  a  ii'.iikw.  sLvaiii  ifrnamo.  Specificatiuu,  miy  be 
obtained  froai  Uic  burgh  i-l.jctrical  engineer  (Mr.  J.  Gr.iy  ?^:ott).  An 
advertisement  contains  further  parLii:uh-irs. 

Cnhf  Elfc'rica!  <oiiiiiiii.tf<"  inviti'  t"ii<lcr»  fur  a  1  ni/tir,  dynaiiii 
CJi'ijikii  tij  an  Allfii  ur  Itc-.lli.*^  stejiii  e:iniiiL-,  An  advvrtiaement 
OuulaiJkS  lurtlier  {xarticulars,  and  spt!cUi«:»tiau<,  Jia.,  can  be  obtained 
from  the  borough  electri<  al  engineer  (Mr.  A.  Q.  Voovet).  Tendcn 
to  the  cbairmno  of  committee.  Town  Hall,  Colne,  by  March  22. 

I)  i  ;!ti,  (Corporation  itni:..-  l  .isders  for  (1)  cable*,  (2)  trolley  line, 
[3)  steel  poles,  (41  casiiogt.  PartifuUrs  mir  be  obtained  from  tUe 
boroogh  eleetrieai  and  tiwnmgr  eagiaatr  (Mr.  H.  ColUnn  Biehaii), 
to  wbom  tendon  mmt  be  tent  or  Htreh  17.  flee  advertuemal. 

A'trca/r/y  Corpcrati  >n  invite  tenders  for  the  supply,  delivery, and 
erection  of  cogint  .-<  oud  dynamoii  atotage  battery  and  overhead 
travelling  crane.  An  adwrtieemewt  opntain  fattber  particulars,  and 
speciftcation,  ,  may  be  aun  atbnt  not  Obtained  from  tlie  offices  of 
the  coosnltiog  engineers  (Messn.  Kennedy  and  JenUn),  17,  Victoria, 
street,  Wi<iUninster,  aW.  Tenders  to  town  doA  (Mr.  Wak  Ij. 
Macindoe),  by  10  a.m.  of  April  15, 

L  tdi  Lighting  committee  invite  tenders  fur  sti'aiti,  feed  water, 
e\hau-;,  overflow,  blow-off,  and  giIlt  pipeB,  valvea,  hot-TelL*.  feod- 
wutcr  piuups,  economiser,  Ac,  ia  Kjtiaecti'jn  witli  cnr;nK-!<  of 
4,000  I  ii.r.  SriccififAtions,  iic,  from  the  jmnagcr  (Ur.  HirM 
Dickiti.^jii  ,  I,  Whit<'hsll.ri>4j,  and  tenders  tj  town  clerk  (  Mr.  W.  J. 
Jeeves)  by  Manday,  .^pril  1^.  An  advertisement  contaoia  aJditionai 
particulars. 

Tbe  DrUuh  KUetrk  Tractii*  Co.  (/.(<t)  (onbehalf  of  the  Uravesend 
and  Morthiiet  Eketria  TkamwarejiiBnta  teoden  far  oooetnictioa  ef 
new  tmmwaTa  in  OmTieend  and  Nocihfleai^  and  taoonitraetion  of 
exiatiqg  tincein  GntTwaad :  Bho  firvffWbead  >^D^lk^^  eanjanenL 
TendaiB  to  aseietiiif,  Dontngton  Howd,  XocMk'4tieet^  W.lX,  bjr 
S.jth  insL 

S'mport  (}oq>onitiou  invite  tenders  for  eoaatnictional  Btc«l-wc^k, 
banker*,  &c ,  steel  tlue,  coal  and  ash  conveyor,  winches  for  outiide 
ooalhandliog,  cverbesid  travelling  crane,  water  tube  liuik^r., 
mechanical  «tf.ker«,  fneJ  ewttomiser,  water  storage  tank*,  <'i  lupmnd 
condensing  vuniiAl  en^'in<M,  electric  generators,  condeii^ms  ^lant 
with  cooling  towera,  and  ieed  ptimps.  Tenders  to  5 own  i-ler.<  by 
5  p.m.  Marui  Sb. 

Burnley  Electricity  coauaittee  invite  tenders  for  cable  for  their 
lighting  cztetiaioae  and  tramway  ecbmnft  Tsndew  to  eihaimien  bjr 
March  SI. 

flamliy  Tianiwaje  committee  invita  tauiaiii  ibr  nil  bond*  and 
ovediead  equipiaient  of  tranwey.  TtnderatoHwInMinbyMareh  aa. 

BumUy  Trmmwasa  egiwmittaa  invito  tandaw  ftw  ateel  lailii  tab 
plates,  sole  pbtes^  1i»binb  Mti  and  nuta.  TndaH  \j  Mtb  int 

IKcit  Um  OcrpoHiUm  icinitia  lii^  and  low>^taiioo,  paper- 
inmlated  cable,  bosei,  As.,  doii1»e.pole  nniae  eat-oaitboBei,RcaidiDg 
wnnineterB,  transformem  and  tiuilbnBer  tanln^  Inaaa  ato^am 
winitg  accessories,  eni^no-roon  atoni.  Tindeta  to  town  dark  my 
i  p.m.  March  32. 

jyalihatntt4w  District  Council  invite  tenders  for  wiring  and  supnly- 
ingandixingGttiogifoc  theelectiie  lighting o( the  town  beU,  pooUe 
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bktlts,  fublio  libniy  and  tibbaiMl  imUMa,  Ttaimtit^MAhr 

6  (nm,  ftinrch  19. 

M,in'\a!rr  Electricity  cjiiinit'.oa  invite  tcQileri  for  a  iwitehlxntd 
for  conoectiott  four  l.SOOkw.  genentora  to  the  liebtiog  and  ttution 
qwtMB*,  wnd  tow  «onttiino«i»«iiR«nt  matora  lor  orivmg  nmitonical 
■token  ud  ecotwinwrs.  Tenders     Udi  inib 

MmuluiUt  TtunwAyt  eommittae  leqnii*  «•>  looU  uA  ni  deal 
UmW.  Tmdcn  by  10th  iiut. 
Smdtrkmi  Carpofation  inrite  tenders  for  in^krabber-covered 
itaaevan  easiii&  wrongbt-tam  jiping,eiat-inra  Fjp,in(^ 

M  SIM 


Tendostoc 


«  Ligbting 


j|lWli/lHiM99l1iiiiit. 

WiUmhtmpton  Tninirajs  committee  nqn'ire  tenden  for  the  com- 
plitt  ondMad  eqaipintia  of  abeat  5  milea  of  tramwav  r^Mtf  nod 
tb»mi^l^  ii^l^iapo<faidM^CQnfait%Mid switch  pitLira.  lemlan 

Bn^tim  Corpontion  invito  lenders  forilMlflad  ira&imk inquired 
Id  the  coiutructmn  iif  <ia  electric  powtrlumMat  SoQtbwicik.  Viuien 
to  town  clerk  by  10  a.m.  April  26. 

Cnjfdm  Guardians  require  electrical  iittiogi  and  appliances. 
Teaden  to  offioea^  iUjAf-mOt  ThrnntoB  Heath,  faf  Manh  Iti. 

OtMiuei  PoUea  Board  leooife  tendeH  te  wliing  the  free  libtary. 
TtadanbjrUAiML 

DMciet  Obtnia  nvita  lHiil«n  fer  llMtiM^  supply  for 
fcv  ttn,  mmo,  vtm,  nr  U  7«m.  Twdan  to  deilt  ' 


by 


Shipby  District  Coancil  ini-itc  tt-ndera  for  boose  terminals,  bixes 
aad  switeb-goar,  motors  and  nwitch-gtsar,  meters,  wiring,  cables, 
vires,  switchea,  ftuer,  fitting*,  &c   Tenders  by  Marih  19  to  clerk. 

ynftamfLglldon)  Borough  Conncil  inrita  tenlera  tor  wirios  the 
Central  Library.   Tenders  to  scUng  town  clerk  by  4  p.m.  March  Sa 

M^at  Stuiex  County  Asylum  Visiting  committee  reiiuire  electric 
lighting  sundries  for  IS  months  from  April  1.  Tenders  to  clerk, 
Wcet  Pallant,  Chichester,  by  March  Se. 

ir.imnijfLin  CorpOTatinn  require  Steel  l«il%pRTiB|i  *«.>  Steal  poles, 

biackeia,  truUej  wire,  insulMont,  Aa;,anA  dacttfe taMMen  TcBidars 
to  town  clerk  by  noon  87th  iost 

Colvgn  Bay  District  Conncil  invite  tenders  for  a  ISOkw.  steam 
dynamo  and  switchboard  extensions.   Tenders  to  clerk  by  March  St. 

Demem  Corpomlion  invite  tenders  for  feeder  cables,  pillars  and 
OTcrlMad  clectmal  aqoipmeat.   Tenders  to  town  clerk  by  2r>th  ini^t 

Antoa  DWriM  Oonnefl  faivita  tenders  for  an  electrically  driven 
triples  pump  of  approximately  17  H.r.  Tenders  to  clerk  by  23rd  inat 

llaekntu  (londos)  Borough  Coancil  invite  tenders  for  erection  of 
wharf  and  1  f  •Iqr  fat  tbeir  clcctrioity  works.  Tendcm  Iqr  Wth  lost. 

DmAi  T«wn  Oonnea  nottiM  about  1.M0  ton  of  ated  gifdm  tails 
anlmtooaof  flth  ptataa,  Tndaiabf  flKbinet 

Tba  PdiiugutM  Tele^ph  AdninbMlioii  require  tenders  for  tele- 
^apb  supplies,  including  10,000  line  cylinders  ( Lisclancbcf),  7,000 
iron  supports  for  iosulato^^  and  5,000  putoui  and  1,000  slasi 
LeelaBcfie  jar*.  Tenders  by  STitb  insL  to  Inspector-Ueneral  of 
Telegraph*,  LibliotL 

Sorttgian-  StaU  Raiticiift  A'lniin'itralicn  invite  tender?,  tsntil 
20th iost.,  for  l:2,000kg& galvanised  iron  wire  liam  1,  -l.SUJkjtt. copper 
wire  (S^inm  \  5,000  intulatoni,  and  5,«K>0  icHulai<ir  holders.  TendiT:) 
to  Styrelsens  Expeditionekontor,  Statsbanirni*,  Chrislianio. 

/Hotra  Jtreomfs  (Bamaania)  mnnieinalitir  mtita  tandan  utiiil 
Apitt  10  lorn  tl«elrie  Ugbliiv  eonniioD  nr  SO  jmm 

TENDEE8  EECBIVED  AND  AOCBPTBD. 

The  f-jllowing  tenders  have  been  received  )>f  the  Br^hton 

"     •  aad 


0 


OiHopton  k  Co  

OUbsrt  Are  Lamp  CDi 
New   Catm*  Are 

Oob  ............  t/M  16  0 

the  Klectiiftil  iinil 


i ' orp  Jintion  for  the  nqiplf  of 
acctBjones  : — 
Urw  kie-FVll  Arc  Lamp 

(»«rrjrf«f)  £1.7SS  7  6 

P.  K.  Jackson  *  C        2,574   0  0 

British  Schuekert  Co.  ^.li'jO   0  0 

Olif»r*  On   2,^W  13  b 

TendoTi  wer<!  ihtn  receive.  1  irnni  ' 
General  Engineering  Co,  and  Joiuiuia  aiul  I'tiiUips,  but  these  iirnia 
Mtbaeinj  Mat  faun  Mnapla  lamp  witUai  U»  tinw  naifed  ia  the 
■IMcUeanon  mSt  lender*  were  not  entertained,  fhit  amnnuttee 
MMmimended  thai  the  tender  uf  the  Brockic-PeU  Co.  to  supply 
115  double  carbon  arc  lamps  and  to  fix  lo7  of  same  on  standards 
erected  by  the  GoipoMtioii,  aitd  to  fcrfom  all  oUibc  work  in  aon- 
nectioa  tlietewitfa  for  £I,7BS.  7il  M.  be  Maapiad,  and  Ibii  waa 
approved. 

On  the  presentatioD,  onWednesday,of  the  Sh«)H«ld  Tramways  com- 
mittee's report  TccommendiEg  the  acceptacee  of  the  Tjeeda  Steel  Cti.'n 
tenderfur  steel  raiUand  tlsii  plates  at  £"24,l[i(),  Mr.  Senior  moveit  lliat 
the  minntu  l>e  reierrtil  buck.  One  reiison  against  contracUttg  at 
present  «'L'<  the  price  of  con},  %vhich  iiicreiued  tne  cost  of  manufac- 
taring  Ueel.   Mr.  Senior  also  objected  to  the  pri^oaed  nils ' 


tlwgr  wen  toba  aiada  of  buic  Be 
would  bMt  10  per  ecnL  longer  and  mvld  be  aafer.  AAtr  i 
Aid.  Clegg  accepted  the  aaMMdmaat,  and  aaid  that  Ol 
wMeh  the  cainmitteo  had  obtained  were  about  equaUy  di*idi3L'  Ha 
though  the  best  plan  would  be  to  rnremlt  Prof.  Arnold  or  someone  at 
the  technical  school  The  saving  if  tliej  had  basic  steel  rails  would 
be  abo'it  £1,200,  but  that  was  a  small  matter  and  should  not  weigh 
against  the  question  of  quality. 

Wigan  Cjrpjratinn  h.^vc  rcceive-l  tlie  foll.jwing  tenders  for  the 
supply  of  two  SlOlcw-.  steam  dynamos,  .iwite hloarda,  two  Korting 
condensers  and  cast-iron  piping,  lap- welded  und  welded  fluige  steam 
piping,  feeder  boosters  and  Ijattcry  milker  : 


1  Alter  Klec  Light      ,  .  £6.&S2 

BniahOo.    4,802 

HundarlandFlnrgeOh  ...  4,490 

Cn.idptou  k  Co   43*f2 

BriU»h  Wettiiighoow  Co.  4,3^') 

Anchor  Eleetric  (.'<>   4.J2il 

K.  8.N>tt  and  MounUin...  4,291 

D.  Rruee  Peebles  k  Co....  4,262 

Nevlun  Elee.  Workx   ...  4,222 

.1.  H.  Huliuc^  k  Co.   4.203 

JoliarowlerACo.    ^^^S1 


6    «trecnmHii)  Mi<)  lUtlsy...  £4,137  10 

0  JohnanDandrbiUiBK.   4.120  0 

0  TW.  Parker  fLtd-V   4.106  0 

(i    1  Ire.  CnrntreHirm  Co. ..,  4,101  16 

0    Mathr-r  »n.l  ri»tt    4.097  0 

0   .siemsiM  Bra*.  &  Co.   4.0?7  0 

10   AfhUm.  Kroit    Co.   4,009  IS 

0   UnUock  Elec.M(g.C.>. ...  3,607  0 

0  .  WanMLBaattialOek...  9,881  0 

b  0»utSBk».Ca.   9,760  0 

01 


SeadrawkBtoeogbOoMwabanieeeired  die  fellmriivtaBdent— 

;r4'{ir.  Sleam  Alttrmmtr. 

Siemeoa  Uros.  ft  Co.  {aetrptfd)  (vsxmi  luimt  ef  fairteBdna)...  £4.310  0 

Bow,  HcLarhlan  *  Co.  (bwwt  of  t«r<>)   5^00  0 

Brush  Co.  (Only  tender)    5.270  0 

Crompton  k  Co.  ()ow(«t  of  two)   6,034  0 

.lohnsoo  and  I'hillipa  (only  t«a<lerl   ...»'.•••»••••<••  4,8S0  0 

(ieneral  Klectric  Co.  only  tender)   4,813  10 

8.  Z.  de  Ferraot!  thvevnt.  "f  three*   m»~m»...»  4,610  16 

Amhton,  Fraiit  A  I '<i.  iutily  ton  l-'i-  .   4,m'~»im<«  4^98  0 

Kleetrie  Coiittructiun  Co.  (.Uwest  of  two)                        *»4*aa  4,390  0 

l>atilh.Sailh,  MeHUIan  k  Co.  (lewastel  two)  4,379  0 

Mather  aad  PlnU  (loweet  o(  three)   4,180  0 

WillaiH  and  HoUaaon  {lowest  of  Ave)   4.cr70  0 

Drilish  WMtinghouse  « 'o,  floweel  of  Ave)   ^.'y>'i  0 

BrilisH  Srhuclc-rlC  .  1,.»Mt  of  ihrcsi   „   4,030  0 

ItOTglhril  linil  ViJUn^    luw.-l  uf  (  .ur)    5,827  0 

C.  .V.  r*r«u<as  At  Ca.  (only  Uaiierj   3,520  0 

Ttra  WiUer-tube  JMUn, 

Babcock  and  Wilcm  (ai!M|i(<tfJ  ..£3,230  0 

J.  Thompmc   3,900  0 

K.  Horasliy  k  Sons   3,703  0 

.Stirlinp  UiiVr  r^i   tf-O  0 

UutUfc  Smith,  M.:Mill..ii  ,V'  Ci^  .  .   3  3:0  0 

LeytOD  District  Council  have  received tend^rit  fro^n  W.  T.  llonltiy'ii 
Telegraph  Works  Co.,  the  British  IiuuUted  Wire  ( ' i..  .SiLtueDs  Brun. 
Jc  Co.,  Callendeis  Cow,  Western  Electric  Co.,  and  W.  T.  Glover  &  Co., 
for  4  miles  of  U  Sin.  and  2  milsa  of  0*1  in.  cable,  and  the  tender  of  the 
first-named  oompany  hn  been  aeeepted  at  £311  per  mila  for  the 
0  Sin.  and  £106  per  mile  for  tha  O  ln  aabhu 

Wolverhampton  OorpoMtia&  ban  aeoeptad  fha  lander  dflfeem. 
Thomas  Parker  ^I/.d  )  for  switchbaard  cxieosions  at  £374,  thai  of 
the  Electric  Connniction  Co.  fur  a  new  generator  at  £3,710,  and 
tbat  of  Mewa,  II.  Willcock  &  Co.  for  alterations  and  addiUoni  to 
tbe  genecatlngetaiion  at  £l,33S.  18j.  The Corparation  also oonfirmtd 
the  acceptance  of  the  tcii'ler  of  Mr,  II.  Holloway,  .imnnnting  to 
£C^4,S:l■^.  UX  10  I  ,  fur  tlie  conRtruc'.i'  .n  ol'  the  electric  tniinsiiVT 
from  TcltenluiU  to  the  l)ort)UL;h  baamUrv  at  l!:tal<;n,  and  tlie  'i'r.mi- 
viwyt  I' nniiiittee  were  authoriseil  to  acci'pt  tender*  fvr  tha  cor.»lruc- 
tion  of  tbe  L>udley-iaad  and  Cieveland-rtiad  route  and  the  tramway 
between  Uaryngtaa  etieei  and  TattanbaU-raad,  not  esuaedi^g  In 
amount  the  sebedalai  laiee  inetoded  in  tbe  lander  of  Mr.  Hotteway. 

The  Under  of  MeHML  W.  B.  Allen,  Son  ft  Ox  (Lt.1.)  hi.^  bean 
accepted  by  the  Qnat  libimieilh  Curpomtioa  Cor  dM  supply  uf  t«M 
wo  ii.f>.  atMun  engbu%  vMt  djoaoMa  bj  tte  BbIUi  tkibaekeit 
KlettileGn, 

Walall  CorpaniaaD  ham  aaoeftid  tba  tenderer  )fr.  T.  Tildader 
Ibr  CKtewiaaa  «f  tha  ebctelti^  etetien  baildli«  al  Ji^OMt 

Weat  Bnumwiah  Coirpanttkn  bava  aoeuiad  tha  tandar  of  Cowans 
Limited  ier  howe  tetminel  borni,  and  tEat  ef  tht  Oeneial  Blaetfie 
Co.  for  nelen. 

EaaVboone  Town  Coaneil  bnve  accepted  tbe  teodar  of  tiie  Alpbooa 
Ciutodia  Chimney  Construction  Ca  for  the  erection  of  a  chimney 
shaft  at  lha  destncity  tution  for  £  1 ,3  la 

The  contract  for  the  alastcio  li^itiM  iutaUatioB  at  tba  Stalj- 
bridge  I'Mt  OHiee  has  been  let  to  Ontwtbeia  ft  Ooh  Bieetrical 
Industries  (Ltd.). 

The  United  Aabestoi  Co.  baa  (fur  the  I5th  tnecrssive  year)  been 
awarded  a  large  portion  of  the  contract  for  the  mipply  of  as'l  fftci 
goods  to  H.M.  Navy. 

Ayr  Town  Council  liave  accepted  the  tender  uf  Mr.  W.  Watson  for 
mason  work  at  the  elecinc  traiucar  sutiun  .it  £1,419,  and  that  of 
Mcssra.  D.  snd  J.  Millii^iin  foe  Joiaer/  wurk  at  £395.  Teudeia  tor 
the  extenniou  nf  the  •'ieciri«iijireik%  fi— to  aiboal  £4,000^ 
have  also  been  aocepted. 
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Wigim  Cnrpfiriition  havu  acteji-.L-i  the  ton  lerof  the  Donslat  Fs>f^ 
Co.  for  tbe  supply  ■  ite.un  pit^ixg,  c^udeiLiers,  Sic.,  for  tne  electric 
lighting  and  electi*.i  tramv  lysdep^tnicnt. 

Briatol  Electricnl  cotumrtlee  h«Te  accept«d  the  tender  of  5Ie»»M 
£.  Uennis  &  Co  for  coal-ditchargin^  plant  ;  that  of  MeHf*.  B*bcock 
*nd  Wilcox  for  cool-con  vexing  plant,  and  that  of  Meser*.  W.  H.  Allen, 
Sob  &  COk,  tot  entdenting  plant. 

BUBIMBB8  NOTIOBB. 

The  Westminster  Engineering  Co.  have  reui'  vi  ii  t'ML-ir  heivl  i  'tices* 
and  works  from  21),  R«(E*ncy-»treet,  Wetttningtcr,  S.\V.,  to  Victoria- 
road,  WiltemU'ii.  LoiiLli  n.  N.W.  The  Weat-flad biwuh oAIm  «f  the 
company  remains  at  U\  I>aTice-atreol,  W. 

The  Reason  Manufacturing  Co.  (Ltd.)  have  now  rtniuvi-l  the 
oflicr-g  aud  worki)  from  111,  Ulouetatei-road,  to  more  conimodioa.t 
premiMA  in  Letrevroad,  Bnglilan,  lAm  <llfutni»cdOinaniMtion^ 
(hoald  be  addre<^. 

MfMn.  GioiBit  Antfaift  &  Oa.  notifj  tbat  thetr  oOw  fa  Rinw  bM 
hcen  muBTCd  from        Vi»  Mikao,  to  79,  Via  detPUmilti. 

MimliAn Bristol  andTliodor  Riaiehon  fti.inn,'  a.-!  the  Bristol 
BlteMe  Sifet;  I^ni])  ^^'ork.^)  have  dilMlnd  p.ii  lucr- up.  Uebti  hf 
Mr.  Brifte^  wbo  coniinne-i  under  tbe  old  title. 

llMRfl.  T.  Fidge,  G.  nyman,  and  E.  H.  OiMiMr  (iradiog  as  Fidge, 
Ryman,  and  Oraeiuvr),  clvctri.  il  engineers,  ,41,  Ebuty-flUMt, 
London,  S.W.,  aud  Croydon,  have  diiAidv-tsd  partOMIttipw  Dcbta  by 
Ur.  Fidgt,  vbo  contiDttca  m  Fidg*  ii  Co. 

HcHn.  Pritdietti  and  Oold,  Felthftia,  HiddlMHot,  Inform  us  tbat 
they  have  converted  their  Intsiness  into  a  eotnpftDy  with  limited 
liability  under  the  title  of  Prilchctts  and  0;>ld  (Ltd.).  ParlicuUra 
of  the  r*":iBtr»$i€«n  appear  in  another  column.  The  company  takf«i 
over  tbe  ouritu  -«  ii  -  trom  Jan.  1,  and  will  discharge  all  liabilitii 

Mr,  W.  Boy,!,  A  .\I  I.E.E.  and  li.T..,  vi>red  his  connoclion 

W  ith  till?  (  kTitiiil  Lon  lon  Railway  i 'd-  .Mr.  1;  yd  was,  during;  llie 
couatrucljoa  ol  the  line,  em*  of  tliv  ciii;iiifL'ii:iL,'  rXait  of  the  Electric 
Traction  Co., and  untd  tlie  niilway  cniujianv  wlieii  ihu  liu''  njn-ned 
to  organi-L>  thf  clectnf  li-*ht  dei«»Ttm«:nl.  :>'.  which  »iii;e  that  time  he 
bMbad  11'.: . 

BANKEUPTCIES.  UQUIDATIONS.  &c 
A  fir&l  ttad  f.ual  dividend  of  .'►«.  .Td.  will  be  pavable  on  STth  inst. 
at  Meters.  Hobba.  Riveoaerort  &  C>.,  Jewry  ft  .-o.  Old  Jewry, 
London,  E.C.,  in  the  bankruptcy  of  fl.  T.  <;ii.i(rey  trading  aa 
CJodfrey  Bros,),  electricail  engineer,  it,  1?  'uu.l.irnat-road,  Bullmw. 
und  40|  Trinity-road,  Tooting,  London,  S.\S'. 

At  tin'  T>  nirlf-e  SherilT  Courl,  on  Wediiewliiy,  the  public  examma- 
tiiJii  t  j  ik  p'.  i  ji;  ■  t  Jaiuisi  Matthew  lliley,  partner  in  the  late  firm  of 
Hili^y  and  i  'rcbar,  electrical  engineers,  Dundee.  lUnkrupt  Btate<l 
that  Mr.  Orchar  and  he  began  buunest  two  yearii  aj;o,  the  former 
■applying  the  machinery,  but  in  Febrnaiy  Orchar  le't  for  Ilong 
King,  uut  tbe  aMcbinenr  Mid  for  £7te,  lOn.  Total  liabilitit^ 
£S78.  Si.  lid.,  aMto  £174.  Mi.  6d.  Htle/a  aaiak  mra  nil.  vhik 
0RhM^«cnMtiflntaHiiit£m.5i.  Tludit  lUblfitiia  ae  iadifidnilii 
«BNBtcdto£ftaich. 

The  Moreeauibe  Elcetrie  Lauaeli  lod  Fowtr  Syadkate  ttJA.)  i»  to 
be  wound-up  voluntarily,  Ifr.  3.  QiVb,  9, 8fci|itMi-atrret,  noneambe, 
is  li((nidBtor. 

A  meeting  of  the  Perfect  An  Imp  and  Aceeooriet  Co ,  Ltd.  (in 
liquidotioo)  will  be  beid  at  85,  GrMeebureh-etnet,  London,  K.C.,  on 
Apnl  18  to  ree«*e  an  aoeoont  of  the  winding-up; 

Aneeting  of  the  Crowdua  Accumulator  Syndicate  Cl  t':.)  \vi!l  be 
held  at  3C,  Victoria-street,  Ijondon,  S.\V.,  on  April  l^,  tn  itri:\w  an 
account  of  the  winding-up.  Mr.  C.  Scott,  6C,  Cannon- -trcct,  London, 
E.O.,  is  litjuidator. 

A  TO?,  'in.;  f  11,^  ?st.  P'ephen'e  Eleetrieal  SjndiMte  (Ltd.)  will  be 

hel<l;it  1.  Artliiir-'^tn'iit  i'! lit,  LoodoD,  EhC., OB  A|lvU  10  lO TCOCiw an 
account  ol  tJie  wiD<iing-up, 

On  Saturtiay  Sir.  Justice  Joyce  appointed  a  rccrivcr  and  manager 
of  tbe  tienenl  EoKtoeeriog  Co,  (Ltd.),  uu  a  debeutiue-lialdct  d 
patitioR.   

Stank  Itor Ms.— Hall  XlKtne  Ligbting  committee  invite  om-rs 
fbr  fiiur  wnhBa  SiemeBi  ffiieet-ooopled  sKam  dynamo<,  together 
with  Miare  armature  and  other  parts  switchboards  and  accessories. 
Tbe  ]>Iant  is  iu  excellent  working  order,  and  may  bo  seen  at  work  by 
Appointment.  The  calc  i*  due  to  tlie  change  to  the  high,volta>'e 
.^yatem,  and  tender*  (addrci^'vd  rhairinan  of  committee)  mu»t  be 
delivered  atlnwn  fletk's  office.  Town  Hall,  Hull,  by  noon  March  21. 
l-'urther  parti  i  iil.u^  ho  obtaintd  from  the  city  electrical  engineer 
(,>fr.  A.  a.  Il.irn  ird),  S,  nh.><»t«g  l»ne,  Hull.    See  adv<!rliK5raent. 

For  Sale  -Au  udv-n. ;i,'iiM:iit  contains  {'irli  il.in  ol  n  47  H.ii.i'. 
Crowley  i;m  enginv  and  au  K.C.C.  ahuut^wuund  dynamo  for  sale. 
Applications  to  Mes>r>.  .Shepherd  and  Watmgr,  coeanltiiig  epgineers, 
Ureek-atreet  Chambers,  l^eeila. 

Mcana.  Hanr  ^^o'Uh  c  c%  <Ud,;^»lw  m  bariM  nwrMniiaa 
built,  at*  villuig  Uj  diifom  «f  the  laaaa  «r  10  aiA  12,  Qanidt. 


street,  Covc-nt  OarUeu.   Pai  ti:ulan  «!  Hr.  &  BnMnd,  VhamAmj 

Mansions,  Hart-street,  London,  W.Cl 
For  DiapeiaL— An  electrical  en^emog  butinaie  in  tba  eait  of 

England  is  for  di^po^al  as  a  going  coneam.  See  advaitbeocnt 

Aseota  Wantod. — A  leading  British  manufacturing  firm  making 
cables  and  wires,  arc  lamps,  meters,  instrnmenta,  &c,,  wish  to  appoint 
selling  ageQt'<  in  i:.ii>'ii'..iiiL  miiir^trial  centres.    S«i>  a  i'.  crti-enn  TH. 

Henley's  Cables. —A  new  price  list  of  vulcauLsiil  aud  uuviii- 
canised  electric  light  cables  and  wire-!  is  issueil  by  Messrs^  W.  T. 
Henley's  Telegraph  Wurks  Co.,  27,  Martin's-buu^  Cannon -street, 
I.ondon,  Iv.C.  Tbe  li^t  contains  a  compruitesnfe  aerie!«  of  table* 
(jiving  diaiitetern,  cai  vying  capsicity,  sectional  areas,  weight,  resist- 
ance, &c,  of  a  hrite  Taiutf  ofgradMof  eabletmnafactiiredb^f  this 
firm.  On  p  r>H  aspeeiiieatMNiiagiTenof  elrsnlartwiB  papcr^inralated 
If'.T'-ro-.  fred  wire. 

B.I.H.  Plant  —  Pamphlet  Ko.  89,  issued  by  tbe  Briti»h 
Tlioutwii-Uotitton  Qot,  deals  with  elow  and  modenl»«pe«d  bait- 
dtiTcn  geBonten,  aona  exampka  of  wbicb  ate  lUnaliralid. 

Electrical  TwHllt  UbuttOfiM.— Under  Oa  tilb  «f  "Elee- 
tric.^1  Testing  within  Practical  Limibi,"  Mr.  F.  J.  ttardeii'Stevea*, 

.\.M.I.E.E.,  ha^  written  a  brief  review  of  the  re<|uirementi  of  an 
electricil  testing  IslHjruturj-  for  general  commercial  work,  and  tlill 
review  ha*  been  published  by  ihv  Klt.tri  il  Ttaling  L»boralori€.s 

(Ltd.),  14,  Creat  Smith-slrtet,'  W^'  tiniti-ti  i ,  1  Ion,  S.W.,  annexed 

to  a  description  r.f  tbi^ir  Uboril  ri"'"  lui  i  ii  j.-u'p  of  she  cb)UT"?« 
for  testing  work.  'I  hi-  \'i  r.-,i;ii:i..-t<-r  L;ilinrat;;i\fa  huve  t.p,M:  .'vxiiially 
designed  in  a^eeii^uut  wiiit  the  view.o  expivwie^l  by  Mr.  NS'arden- 
StcveiM,  vbo  IB  technical  adviser  to  the  company.  The  laboratoriei 
are  not  connected  in  any  v^ay  with  trading  compajiies,  nor  is  Ibe 
company  engaged  in  tiadck  Tba  labomtenea  are  provided  witb 
spccially-dustgijcd  plant  and  atandaid  inatnuente  for  one,  two,  or 
three  phase  tetting  wotkotTiitoiMpiaiHiMMa.  Oaniaaof  tba|MBpU«t 
containing  these  particalm  call  bo  oUafnad  tn»hf  foit 

AlteniatiBc  Current  Electricity  Hetan. — Uat  Ke.  17  issued 
by  the  Eleelrical  Co.,  I22an<l  l2i,CliarioKCraeS'>nad,I/mdon,  W  C., 
deaUwith  the  altfrnati-;:  current  electricity  meters  tnnnufai:lureil  by 
the  compiny.  I' ir  thin  i[ .^viratu.^  it  claimed  thai  the  absence  of 
bni«h€",  the  simplicity  ainl  lightnes'  of  the  annslure,  tlis  pwibility 
ot  iv^.n^,  ir  aj,  ind  thus  obtaming  larger  power  with  weigh', 
are  impurtaul  advantages.  The  motor  U4ed  i.s  onstntcted  on  the 
Ferraris  priucipio,  with  a  ahort-circuited  .squirrel  cige  type  of 
amialure,  consisting  of  a  single  winding  in  bell  form,  male  of  ooppc. 
The  iron  armatoia  ia  ttationary,  and  dw  eoppor  MI  only  NiatM. 
I  The  list,  in  addition  to  prlcei  and  illnstiBtlooi,  (jives  technical 
(i:irt;i  uljt.-:.  inpfrii»f>.nfi  fiir  -  -tting  up  and  starling,  Ac. 

Jobnsoo  and  FhiUips  Cablea.— Messrs.  Jolmson  aud  rhiliipi 
electric  cable  worksi  Old  Cbarlton,  Kent,  bav*  juet  iemtd  a  Mdnoed 

price  1l«t  of  their  vuTeanised  itidiamMier  cable*  and  wirea.  The  Kit 

.:i  M.TT  fwii.|iri-t    1-nI  iintlv  priit'.cil. 

"Fredenilia  F^ice  List  and  Wire  Oauge  Tables —Me»r<. 
W.  F.  Dennie  &  Oe.  baw  jnst jmUiibed  (for  the  trad.:  only)  tbe 
second  annual  iBaoo  of  tbe  "Fredennia"  Wire  Gauge  Table  and 
Trade  Prire  List  eonlaiaiDg  prices  and  particulars  of  wires  from 
Nos.  I  to  28  standard  ^^Vge.  These  wires  are  nianufacturel  for  a 
largo  variety  of  purpose*.  \  view  is  given  of  tbe  wo/ks  of  .Me*>r<. 
Felton  and  Onilleaunie,  Ciirli<werk,  for  whom  Mcssni.  W.  F.  IVunis 
&  Co.  are -H^le  ager?';  f^r  the  rntii  1  Kingdom.  Thi<  firm  employs 
4,500  bands, ami  li.e  annii  il'pi  in  ::i  m  ol  tli«  works  is  ftO,ti03  tons. 
A  sccoud  photo  »iiowB  the  extensive  wire  store*  of  MeMrs.  \V.  F. 
Deunis  &  Co.  at  MiUwall  Tlocka.  It  ia  inteadad  te  moa  the  list 

annually,  revised. 

Exports  of  Electrical  Appaxattu  and  Material  —The  h  dl  i  iwing 
list  gives  oliiciai  particulars  of  the  export*  '►f  ui:iiii;f.ii:tured 
electrical  apparatus  and  material  (inclii'ling  ltd  4in  I  l<  Ifjihone 

wire  and  material,  but  not  inclu'Iing  electrical  instrnmenta  or 
machine*,  which  are  not  separately  specified)  ton  Uucb  ft  tD 
March  12,  with  the  ports  of  destination  : — 

A/riea—Ciim  Town,  £758;  Durban,  £4'J2  (includiog  i;5^2  teWffnj* 
wire).  .iMitru/urio— .\.l«!Bi<ic,  £271:  AuckUiul,  £136;  Dii'trtne,  <w4 
(leUgniph  ojihli!  ;  MellKiuruc,  £1,050;  Tort  i 'Ualmtrj.  £106  ;  Sydney, 
£79a;  Wchingii.o,  £l,1'£).  /Wy.«ir«-Antwei-p,  £21;  Oiteort,  £25. 
Cq^(m—C<Aoinho,  £2't4  liududittg  £13  ielei!r<t|>b  tttalerial).  (Atao — 
Shao^H^  £bi.  P'x  wr  -Coagii^iB,  £16  lelegraidl  wire),  iisifead  ■ 
Amsterdam,  £53.S  ;  Flu-bin;.'.  tSR.  litni-i  A'un.v,  £101  India — Bombay, 
£82  ;  Calcutta,  £2,553  iii.ludnii;  £116  i  I'legp-aph  «  inv.  y.i/>«n— K'lV, 
£8,660  (t»l#srapli  cjl.lc  ;  Vuk.iltaiiia,  £7Sli.  Mrxi^o  V.-ni  Cruz,  151, 
/fr,..»r.(— (.itiii.v  £2C_    V,...'.;    H:.n     i-' .1  i ggi.   Slrmt$  iktiltiurntt— 

^en»D^•.  £Vj    -iiiK ':      ^^  1.  r  >u.  j.  i :-;  487,  agaiait  £U9;74S  in  ibe 

oorreajuiulitig  we-Ji  iiu.1.  jnK  i.M  wi.h  V  u»  loj. 

Imports  of  Electrical  Ooods  into  the  United  Kingdom. —Tlic 
value  of  the  electrical  yools  iiupoitL-d  into  this  ojuutry  daring 
Frbruary  wa.?  £97,itMj  i.::iiii-.l  ;)17  in  the  preceding  m^nlh,  and 
£iK>,760  in  February  last  year.  The  tuul  for  the  two  mimths  eodi^l 
Fek  M  ma  tlMfili,  a^ainat  £ia3|flas  tot  the  eotHapooding  period 
iMtycir. 
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PATENT  RECOBa 


T%itfi>tUv(i»g lut  a/A pi-ii'sitirms      Patent*  and Sftt\/icaliani  piiUuAfd 

hat  Utn  -.-tll/.i'rr;  fir  Mu  ;'..1irtl'i<(  f.y  MrsfcRH.  .1.  C,  riUFMAM  k  Cn. 
CharUrri  I'oUnl  A'/mlt,  nj        Ch  t'Ki.r'J-Siiul.  ir.r.,/rr>m  t^Kuj.i  flny>lr.n7- 

A^tf  ii^/bni«ei I'^i  ?n  --^nnfLiioT*  iri*A  /'i2^fU4,  l^$^nt,  and  Trwlt  Markt 
ilgif  4#  •Ato^ ' ' 

APPLICATIONS  FOB  PATENTS. 
K<yn.— T^wubnwiUiimfd  Apjii<-<<i imt  are  tut «n liiNililbla««MM 
unlit  o/^r  UU  aaa^pMne  ^  (A«  fomptde  HftcHntbrn.  fflf  MMnMAt 

Inihnn  miiwifiiinfii     Wimryin  nn  iiiftn'tT  ft  gf rr* 

Dixctnlicr  8.  1900. 

8B,8t0l  1*.  A.  Cai:*,    London.    Improtemenu  in  «ir«1eM  elcctrii;  trle- 

i:u*>l  [I'liiitx- 

22363.  V,  1.  FiBST.      Ijim^on.    ImproreinenU  in  the  constnicUnn  <>t 

MMtoiK  (AIlNHiiinu  EMitrieiltl*  OuBwlnfl.  Hwiwitf )' 
22,372.  3.  O.  WmTt  *  Cft.  (Ltd.)  and  J.  O.  Vmm  UmSm.  A  nwUrnd 
iinil  «pp«nktu>  tiir  cliMharpni  ilo^triiiod  irvol. 
K.  A.  CukdsMoNT.    Loiulon.    IniprovemenU  io  ilrj  i"K  ''l  ! 
for  uM  in  the  inanufartiir*  of  clcctricaJ  iiuuUUng  mti/ariAU. 
K,  .\.  CUBIMONT.    L,in(l  i:>.    lini>Tx>Y«ci«nU  in  »|if»nitM  toc  the 
maiiufkclura  nf  t:i.ocU'k;ul  InBulmiag  mntrrinla. 
K.  S*mm.     Ixiudoo.     lmproT«n]«oU  in  (Im  ■MIUf>«ture  of 
yittwioallag  bodiM  (•>!  electric  lighting. 
22,405.  J.  Wi-Kiri'(!TiE  aii.I  F.  M'il-  v.    T/m^no.    ImproTcmenli  reUtlng 

to  eliM  Irl'-  linliunir  un  ruilWAV  ■.rMDH. 
22,406l  J.  iiMutNwooD.    Luuilou.    ImprDTaowBt*  in  Um  d«ooio|KaHtii>n  of 
tikklin*  Mlt«  by  cleetralyMS  uid  Id  ■UMiatw  tlMMfcr. 

tnaMnyt  criMtt  nflm^ 

Daovmbv  llO,  IflOQ, 
L.  M.  WAnnnoDAR  uid  Tmm  Bmim  am  Ondor  Od.  (Ln.). 
l.tT«r|Mxii.  ImpfireiMiila  lu  metalKo  BomiiiHafor  •ImIi'M  light 

CAb^f  -  i\Mi3  tKc  h)f:p. 

L.  M  \\  vrnnii.  i  ^t;  -mi)  'l  in  Si.vrtFN  srKKi,  <''iNOrrf  ("o.  O-TT)-!'. 
Ijvfi'pool,  lmprnT«in«iiU<  in  iuetallic  ctjujiuts  for  eloctric  light 
tMm  and  the  ttka, 

K.  BnnwHK,  I^xlnn.  Impnnrenimta  in  automatic  potential 
re^^ulatora  for  d^roamoa.  (*n>e  Tirrlll  U»j?uU[  i  C  i  ,  UnitpH 
Stater. : 

H.  A.  I.m.  lioudoD.  JmiiivraiiMnU  in  ^>\tt  tor  electric  vim. 
K.  ScHATTxn.  l4Mdoa  liipiw—Bita  to  prm^faeitt  jleaWMly 

uetera. 

Pe<«m1>er  11.  1900. 
J.  ("oawoHTit.    Xe»m-tle-oii-Tjnc.    Kloctrioil  rceiatam*  ewitdi. 

\,  !l,  M''i<:i:.    Hi- mIr.Kliiui.    Ai:  aut."ti-  iti'v   tn!>inK  .witArt  fur 


wsa. 


22.608. 

22,51S. 


22^2. 

wen 

9lilM6. 
22.e06. 
82,«07. 

82,66^ 

2?  665. 
22,67a 
22,679. 


rlc.  In.  lirllH. 

.\.  ItK  HTKH.    lymdon.    la>|imTenMut*  in  meani  for  «upport>ng 

T.  BlMHAVll.  Lgndmt  I«|imnmMili  In  elaotrtau  Tiitmti|i4ert 
foi-  gR«  cfiKinc*.* 

K.  S1HAI.L.    l/oinlon.    ImjirovetneutH  in  or  relaliof?  u  flc.  tr  ' 

static  machines,    (lieiniger,  (irblxtt  aiitl  Schall,  Oeruuiijr.;' 
I  '  A  KriLlR.    Ixindnn.    Ati  electric  furnace  with  two  bed  plnten. 

(l%te  applied  for  nndor  I'atfiit*.  Ice,  jVct,  1083,  lec  103,  Ua,}'  21, 

1800,  beins  date  of  application  io  FtMMk)* 
W.  F.  Bnxnmu.    I^ndon.   lmpro««BWnt*to  InlUa  aqp|MP(tas 

alructnre*  for  el#rii  I»iDp9.* 

A.  .li'sT  and  11.  I'm I  <D<1i.[i   lin[in'vrni<':>U  in  Un  BMHllMture 

at  iixmndeaaeDoa  bodtea  fur  electric  ginw  lamp*. 
T.  WtuMSt  LoBta.  lagwwm  to  »M  Miitiag  to  pinto- 

boUtr*  for  dectrilB  Moaniuatan.* 

T.  Vfi  1.1.IR.  London.  X  proceaa  for  cbeiEically  conaoli'lMin);  the 
active  material  of  electric  aceumulatont.* 

T.  HtUM-   Ijondoo.    Impr- -[lemimta  in  or  lataltog  to  lieclric 
cello.* 


to  tbotria  wcImIiv 


TtcflMuber  12, 190U. 

It.  Hofli..tM>Fn.  N 

pneumatic  <ifxana. 
F.  JtUV,  A.  SctUiW,  I.  I^TI,  .S.  USn,  and  It  I-atzko.  l^mdon. 
Pmreie  tor  the  menufaclure  and  repair  of  electrical  lel"*  Uinpa. 

K,      F^IMP.^'F.    I .i Y^q:<ii '! .   1m*  nivr-n  ;i*r.t.H  itj  urf  IVs  .1  fur  rleclriciil 


l,_rt:.inj*.t'.vc»,  -.r.irii 


the  :ikr. 


B.  ii.  .'^iniliT.    Ix'ndna.    Impmrod  meana  applicnbif  f<>r  uaa  in 
tranamitting  energy  to  clectrically  propellol  train*  or  tiantcara. 
S.  II.  .Suoitr.   iMoivm.   ImproTad  menia  a^ioaUe  for  van  to 


tAmtaa.    luimiiTCmiito  fa  vltetrit  cumiit 


ajm.  B.  P.  WitMX. 

nrflehlng  appiratua. 
njUO.    K.  J.  McMi        and  J.  A.  McMctUir. 

relating  to  electrical  tracti^m. 
2^808.  0.  OiMm«Bdni«  Baram  Ufmm  nutmin  Oo.  Oan.),  iMtiao. 

IaiM«««m«nto  to  er  ralalji^  to  atoatriit  IpKioa 

•qtloeiDn  eogine*. 
2(fltM.  H.  A.  FR.M)rR.  I.«>nd«ii, 

metaU  by  clectrolyaia.* 


IpKloa  deriwa  for 
«l  Mlnellnc  Md  rtdnctoK 


Deoember  13,  1900. 
8;^?0S.  8.  OowmrCouM.  Ltoodon.   Inpfwmnaata  to  tiia  aleetwlftio 


2?,T(yi,  W,  E.  ArwTfS  «r.rl  W.  DrfTiKiT.  Londnn.  !:npr!>-^tai™t?  in  the 
22,718.  A.  WuAlJJiv,    Warriugtou.   Frotectire  device  for  galvanwiiMari 


2a,7U. 
22,731. 
Ki7«7. 

22.7&2L 
Sa.77S. 

22.779. 

98,7891, 

22,801. 
22,819. 

22,&2-1. 

22.848. 
22.851. 
22,£r72. 


A4  Wmom.  VantogtoB.  Ia|ir»v«tt*blf  to  daeiiie  awftoliaa 

and  fuaea. 

K.  Ti'DSBi  nT.    Newark.    Increataing  the  efficiency  of  hiKh-tenaion 

induction  electrical  machine*  of  t>  c  Wimthunt,  Vo«»,  )it.,  type. 
K.  I..  CiJkHK.     I^ndon.     Improvetnenta    in  eleciroma^iietic 

lirnkni.    (Date  aiiplicd  for  under  I'aten's,  Jcc,  Act.  1883,  »ec^  103. 

May  14,  1900,  being  date  of  appltcatioo  in  ITnitol  Staiea.': 
K.    L.    Cl.AnK.     Ixmdoo.    ImproTemente    in  rlectromat.'netIc 

bijkkro.  (Datexpplic-tf.ir  Hini.  1  r*t.:!,M.  .<;  :■  ,  Aft.  1883.  ^tf  .  103, 

May  14, 190O,  hi^hii;  i  v'.c ',:  n|ii>liL-i-.iuii  iij  I  niinl  suif« 
J.  H.  Souaov  and  K.  W.  II,  Walker.    Ixxxlnn.  ImpiuTemeuts 

to  and  nlitiiiR  to  badting  ar  kaldtag  Uaeln  tor  ttmttllytt  mhI 

atcebotjpa  plataak 

CaIXKXDIk's  f'AHLa  and  CoxsTTiticTum  Co.  I.m),  ami  J.  i». 
Cau.S!(0I1S.    London.   An  impn>veil  arraiiKCraenl  iif  cuUiuIk 

and  Dpi>4nitiit*  for  ihe  better  i*Tv>!i3'^*.i:--n  f.f  f^twtri.*  r:ili!f'^  ^,*i.l 

M.  liYNu  and  F.  (i,  Hmj,  Ixindon.  iinproTFincnt«  in  mounting 
laltphaBia  toalnMMDia  ami  aawaaeilaa  aa  aa  to  adarik  af  tottr- 
chaagteg  ar  nutmi  o(  thatariaw  sarto* 

necembar  14,  UOOl 
&  OnwFca^'Ai.i'j.    LondoQ.    latnmtaiaala  to  tha  (halraljtfc 
t  labw.  abaalii  and 


prndncfinn  nf 


UfarpuoL  Ii 


W.  M.  -I  AH. 

trie  lamps. 

A.  K<  K.'tTKiN  and  A.  J.  D.  KBjtm, 

in  high-teneion  dae^e  toae*. 

1:.  AnlioU),  (>.  S.  l)liAii'<TAi>,  and  J.  U  LA  (;urR.  Londos.  gfjpiUat 
uf  diatribution  for  independent  polycyclic  electric  curraBla- 
.1.  D.  F.  AKOiiaMX.    l/indon.    I  Jifrovementa  in  ate  lamp*. 
E.  1..  OuHOux.    London.    Tlic  lU-.oDQatic  electric  poet. 
E.  Bv»H^   Looduo.   A  proceta  tor  incrMiiiig  the  luutouai^  ol 

R.  Kaaaa  wad  M,  VuMKMas.  iMdao.  Inftaaamaato  ta  alai- 
iVDlrtla  natlwda  and  appamtoik 

DeeemlNr  IB,  IWO. 

22,910.  J.  6.  BiU'iriH,    8calT<'rd.    An  impioved  mean*  for  tilting  the 
•hailaanil  lai  ipn  uf  eV-..r  1 1-  li^hlinh'  ijendanta. 
A.  MoRnisnv.    Maueiienier.    I'he  facile  electric  nhnde  rmaoTtr. 
A.  K<:K3TRrR  and  A.  F..  As,'(»ld.   Munchaetrr.    IrnprovaBaato  to 
camUned  elrctricnl  tnnaf»nnen  and  choking  ci<i1f. 
P.  MflCVUODOB,  T.  Bi.AxaTaod  K.  I!ar>i!(.   LirerpooL  laqmva- 
manla  to  «r  relating  to  aafety  dericea  api^icable  to  tnlilf  iMlia 
«iid  like  corrmt  <  iilTr.-trini  for  rUi  t-ic  rulwnya  and  f  .^mway*. 
K  Xt.  s  i.i  the  iirni  ni  .1.  Siotic  &  Co.    l/miion     I luprove- 

menta  in  and  c<>nDacti-<l  vnibb  itio  electric  lighting  of  lailway  and 


22,926. 
22,933. 


23,072 

28,tl&  CL  Cmaiouii. 

28,667. 


Bfrmiogham.    ImprmniaBto  to  kaUai 
globes,  re flecton  and  the  like  for  ttlMlitu  inaandtaaant  toail 


toqinaaaaaato  ta  utrataii 


aCaMa 


3S,tO«. 

25.087. 
89,103. 

«.107 

83,112. 
85,137. 

23,146. 
23,148. 

am 
n,9«2, 

23.264. 


C.  II.  I'aiiMa.  I.andoD. 

(i(»B«niBg  a]iparstti". 

Iif.'i-iiili.r  17,  IWO. 
1>.  L.  HSA.tET.    llriKtnt.    A  tro-li*y-pullry  adjuater  for  electric 
tramcar*. 

.V.  E.  SuuBT.  London.  Improved  liigh-volttgw,  quick-break, 
ito^Ia-pali^  double-pole  or  multi']M>le  awiteh. 

DeccinVwr  18,  ISCO. 
S  K.  HcvNi  iliH.    Manchealer.    Iinpro^-emrnt*  in  apparatoa  tar 

, ;    iri.  lUly  ot^TJiUDg  knr«"'  mu»it«l  inrtrumenta.* 

Tot  BRiTiau  Tiioiiadit-HQOtN«  Co,  (Ltd.).  London.  Imnoia* 
uKtita  in  daatrfa  laihiay  tvatoaan  {VT.  B.  Pattor,  unHad 

.«itate«.)* 

Tn  Bamut  TmHam.aoiaioii  Oa.  {tm-i.  tMdan.  Itopra*a« 
menta  to  ayatama  of  eaolar  fiontroL  (A.  H.  AmalHinK  tTaitad 
.SUiee.)* 

C.  A.  Amj.'von.  TxhmIoii.  Iiuprtivemvnu  in  galvania  hatttriia. 

TM  WatcrtMitT"  liattMy  Co.,  United  ,S»iit«.i* 
I     V    Ai  MMiN.    I.midon.    Itiiproveinent*  in  ^altnwit  litUcriaa, 

(The  W'aterbury  Itatlcry  Co.,  Luited  Sulet./ 
CJaana.  Laodan.  laigrwaawnta  to  ennraat  aatort.* 
M.  Voou.  Londw.  luipineeaianta  r«Utto(t  to  fttug*  far  claclrfe 

saitebee. 

K.  .'^I'HATTXKB.     I>3ndijn.     Ii:i(il(nrl.:r'i>i  ;li  i  c.---r:   .'V  tr.i  l»r». 

K.  lIoLzuas!!.   LundoD.   luipronmrnta  in  or  reUling  to  thecuic 


wUli  eleetrio 


Loadaa.  Antlaetilaai 


necticin  af  < 
api«rataa  tharafor. 
P.Ca«P&  Lindas  ta 
airaiit-daatag  aivantaa, 

December  19, 19(10. 
R,  Alkitr,  K  BmniHstM  and  K.  Sautiaix. 

apparatua  for  orieraf  itii.*  sis^na!  an-r!  utliar  I 
\V.  Cox,  J.  M.  "-MiTH  nu  1  A.  M.  SMrrw. 

to  motor  grar-caws  for  electric  car*. 

IL  SB  U<>om  F.  uantiw  and  li.  Hinmii, 
prored  regulating  darne  far  alaelrie  eatt«at  |aa«ratot«.* 

>f.  KalluaSN,  l/jndon.  Tmprorem'-nt*  in  and  rrtatlng  t<i 
I  'ect  I  it:  motnra  and  generator*. 

Q.  B.  t>.  ikaaaaa.  I^indon^^mgPOTaiiian  tjttMm, 


I,«ndon.  A  aav  «r  tat' 


Uigitizea  by  dOO^ic 


TTTE  ELECTRICTAN,  MAnCIT  15,  1901. 


23^. 

53,50?. 
25,310. 
83,314. 

axti. 

23,323. 
2$,i29. 


I  Weaibcr  20,  iCtOO. 
Th»  MhttisU  i'uwKR  TiucniMt  Am  Ltaimtia  Co.  (Ltd.)  MMi 
>i.  J.  (SiBBS.   Loiidoo.  An  impruvo)  pmectt  toil  ttpjianlua  fur 
th«  muiufacture  uf  Irad  uuUjik'  (or  clectrk  bfttUriet  aiiil  the  like. 
The  BfirnsH  Poweh,  Tiuctiox  aho  l.ioHiiKa  Co.  <I.,td.1  and 
I>aa<liin.  lni|>rovetneiit»  in  electru-il  u  cutnuUtnra. 
Powin,  Tbactios  awd  Lmht:>.-i.  Cn.  l.rp'l 
I>f>adciri.  ImprowtncnU  in  rl<-i         .li l  uuiiihiiiM'^. 
Lmdon.  Im|Mx>Teiii«DU  in  Kl<K;Uuijv:c  >{>;.urKi »» 
«f  ddonM  wd  alkili. 

itaraUliiig  to  «pe«- 1  rc^u  iaor* 
!lekti'ixiUts  AkUengeaelJ«chA(t  vorm&la 


i;.  .r.  OiBBS. 
Thi  Rritibb 

I  -  .1.  OlBS!). 
J.  M ACTUS. 

farjindMlii 
J.  WimB.  Lotuiaa.  Itni 

fuT  (lactri.?  lifts.    lTh«  i 


'uimllM-  Ami  nwitcli  (ormotoi^ 


83,361. 

25,36i. 

23.387. 
9ByS89i 

2V530. 
2.\591. 


.MiotMMnlaiD 


23,394. 
8S305. 


23,417. 

2MS2. 

23.4U. 


tSchuckei't  li  Co.,  Ocimuiy.)* 
J,  lili«H.    l.on<kiB.    An  itnj  i -ived 
for  i  \v:U  i:  llftf. 

T.  11.  UrKiUS.  I.oaduD.  AdjOAUuie  oiHmeclii>D»  (or  L-lectrio  Iftmpi. 

DeoMib«r  21. 190a 
S.  J.  Avumos  And  W.  .SrnHAHU   Ke»cn«tle-Ha-Tf  ne.  IraproTe- 

menta  in  iiiHuUUm  far  electric  coiKJuctorn.    (O.  IL  K,  llUUncr, 

(irrrd^uiy.) 

C.  f^E  KRf^  i  'vuid  W.  H.  Wood.  fiirnnaiiMii.  Ii 
mill  n  i  aingtodietricilfuHamiiMfardiitc 

U.0  like. 

W.  W>itrii.cT,  juH.  HmUmiAiM.  tepnmmnte  in  or  ooniMcted 

with  electric  moton. 

K.  .\. '''i  ',i.'EM'>?rT.  Louiiou.  All  iiii|nx>ved  machiue  for  wim  '^iu 
riciii  i  ^  iM>i:,_-  .-tt  druuis  or  reeln. 

iv.  A.  CL-MiBMOirr.  I/oadcin.  An  iiii|>roved  eleslric  dry  cure  tele- 
grkf  li  and  tdapbooe  cable. 

C.  ScsUBXAXjr.  I>onduD.  ImproTemcntA  !ii  the  injuiufBCture  of 
braided  cor«la  or  c&blcH  fur  electrii'  lighting  nod  like  purpaee».* 

Tmi  BmrisH  TmiMso.s-HoDKTii.'*  C<).ll.rD.  .  Lnodon.  Imirrore. 
m«ii?i  in  rcjcuUlion  o(  dyimoio  electric  m»chiDe>,    (A.  D.  l.unt, 

Thb  BEtm^a  TllOll»u8-liutn»Ml  ik).(LTD.).  UMidail.  Improve- 
mala  ■■«Mta«lhr«BB|r>  <CL  L.  Frit,  VHtadHtatM.  * 

Tn  BinTiiBlkaingK-llMai«iOnL(Lni.).  Lsnliiii.  (in^roT*- 
rnent*  in  el«eliieiU]r  flfwmlad  aviuliiiilw  eonbollinK  ciieuito  t 
remote  |>oiiita  mn  ointanl  ■tatlouL  (H.'  It.  Bniial,  Vnilid 
8uie».  * 

Th«  British  Thoichok  H  11- -t  n  i ;o.  (l/m.).  I.uu  '  ii.  Iiiii  ruve 
nento  iu  wcjum  for  ureventinK  flu«ttt4ti>Bil  in  ri.uu/  utuV^is. 

(A.  I«  HadttT.  VoiMd  »Mw.)* 

Tm  Bnnmi  THOMamcHommnr  <3o.  (Ltn.}.  iMMlon.  Imprure. 

iTiir?it^fnr  |>n»Tfntj?Tg  *(iirf.iin*i'm»  in  rotiiry  alotorv.    (J.  J.  \\*Ooil, 

I  nilwl  S'Atc--  • 

Thi  ISBiTisH  Tiiuii5ii.is-tioc'»TO»  Co.  (Ltd.).  UioUiid.  Improro- 
■Mntx  in  electric  brake  ejatenw.  (P.  K.  Cnee,  t'oited  Statee.)* 

Thb  Bhituii  TuoMSOw-HocsTtw  Co.  (t/f».).  I^ondon,  Iiiipri)T»- 
mente  in  mtana  for  irADamiUipg  motion  to  »  distent  point. 
[0.  l:  ThomtoD,  I  nittd  States )* 

Thi  BRm«ii  TiioiuoK-HoimaK  Oo.(I/ni.).  I/oodoiu  Improta- 
mcIlt^^  iu  I '[  iiy  bawdlanalDii  tfgantaa,   (B.  W.  BiM,  juB., 

United  Statee.)' 

Tlu  Bunui  Tmmni-Bwmini  Co>  (Lto.^  Loodon.  ImfiroTe. 
BHita  III  lyitnu  «f  cbelrled  diMiffatttbii.  (C.  f.  StafaniMK, 

T'lilted  .StAU*.;* 

Thb  nRiTioH  THOMsow-HoriTOM  <'i>.  (Ltd.'i.  Li'iil  in.  Imprtive 
mente  in  ayMtniK  "f  elf- tri?^'  iliitnhatitin.  i  .  1'.  Sleinaietis, 
United  .St»'« )" 

A.  I*OfT«Al"x  Mid  A.  VVui.il,  I.iiiJi.ii.  lm|ir.<veuient»  r.lating 
to  electric  eccuniulAtort, 

O.  K.  Vauubajc.    IxindoD.    Improvement*  in  or  conimted  with 

I'm  cttc  txi  de[  mltion  of  metala  or  metallic  al'  ijp.     If.  Kr'«'g:el, 

A,  UuiNUEL.    i.rf)udoa.    Ituprovemeula  iu  or  relatiiigto  gnlTsno- 
(Date  a|iplie<l  (or  under  Patent*,  &c,  Act,  li8QtW&103, 
6,  1900,  beiiic  da(«<^  aiiflioMiua  lu  tivljium.)* 
W.  H.  ScOR.  bonSon,  InpwiMMnt*    sr  ««iiiQ(«t(d  •lib 
iraDm  tor  «w  wtth  ctaeiriMllx.MMii  c«t«faiBi  mdferwMloimw 
purpoeei.  ■ 

\y.  It.  Lamreiit  »ad  VkHin  Uhhol  Londaa.  ImpratMBMU 

in  electric  bells. 

W.  H.  KiiHsu*  and  Tbbityi  Ltamh  Ldnilgiii  An 
rut-nCrrnr  elacUic  iro  lunpa  tuid ilmlUr  alNtnail 
P.  (1.  Kmrrr, CP. llM«nt,IL  8.  8iiiiii,aiid  Vnirn  Lmnub 

globes. 


SPEOmCATlONS  PUBLISH£D. 


19<». 

466,  WEi.iji  and  Ai.i.vs  aiul  Adam-k)!*,  Liuitkd.  ApparatUB  lor  faoRi- 
tatiog  tbe  eaca|^  of  ga*  from  elcctri<'  atonage  battcriea  or  lu'cu- 
iDulatorF. 

630.  UtcK  A»u  iiiAaoiii  MAjii^Ai.-TVRieiu  i.Laii.}.  Method  ol  and 
apfiiMtaB     aaMiMtiBialietric  nalHa  ia  ttiaa-wiim  ajicuiiit. 

78B,  Wfltnlt  (KUktriiitllla-jatMaai^^lfasfaBfc  lam.  MMcfart  it  Co.  >. 
CoDtrullii^  devices  for  tbe  iiiater«iNait(4l*lMMaal^-jBtiy«Ucd 

veliiclen. 

838,  (Urdy.    Klectric  awiuhm. 

868>  PlU]BR^B.\.  Mt-lliixl  oi  r<  '•'iviag,  aloring  kliil  reproducing  mvaaa^R, 
•igtiAlii,  and  the  like  bj  magnetic  iufiucaca  upon  mlgnctiauble 


1,024. 
1,267. 

1.457. 
1,531. 
1.704. 

1,75fi, 

1,9D6. 

aesa. 

3,031. 
3,108. 
3,501. 
6,528. 

6,7ia 
5,m 


^261. 
7,7S9l 

9,7S1. 

10,iS10. 

10,476. 
10.606. 
11,43a 

11,944. 

133M. 

13.366. 


Heviviioi)  All  1  Hbtwood.    Klectriail  uwiLchu*. 
Brooic    i'ermanent  way  for  tnunwi^*  »aA  poiata  tbarefora 
apeditlly  applicable  to  electric  trammy*. 
ItARXB.4.    KIcftrolytie  appantua. 
Uatmakbk.   Klectric  light 4inaMr. 
.M I  u Ji  :  Vial  ].    Klectrie  alwiM. 

WKnnM  ix;<  .<tnd  UAOTiA:rs.   SuatieDaion  devioeti  fur  u-c  lAOtUkMid 

tl,.  lil..:. 

Habnichb<<  and  Habmiciibs.    P.lectric  pendulucn  clock. 
Stamp.  Telephone  ear  inatxument  iwldin. 

DA];.fcit  and  llri.Tvvisi.  Dynamo  elwtric  naaUaaa.  (Date 
applied  for  under  Intanuitional  Conreotigai  Jolf  7,  1899l) 

Lim.B.    Electricity  meter*. 

JoH?f9if>.v  And  Wr^jpufii  V  H  lampa. 

Hn  1 .    r!c;;:.iL'  a.ftrum?. 

■  iCMiBi..    Klectric  sxumulator*. 

fPfiMMAH.  UtUntot  for  iiei^a  ImHwIm 

Lnmrnw.  Mmim  tat  i!«tabia«  (h*  flald  nWHt  wik  •(  abetrie 
motoni  and  d.vaaiu<i*  in  poaitioo.  1  Dale  appWd  for  Udar  Imtmr- 
iiitiimal  Cooi-eatiun,  October  16,  1899.) 

Atkiksox.    Kloctric  atritehM  and  naiHanm 

Db  p.u  rii  and  uB  Kcucsua.  JjlwlriHqT  «yentod  aabmar, w 

working  dsricef. 

Rexai  d.  KItctrioal  tccuuiulatoiB,  (Data  upplM  tor  andar  Intv 

naticntl  Convention.  I >ectinber  6, 18M.) 

KvHB.  .Smtcbei  for  ele<?tric  imrowaya  on  »ectinn»1  cnnduclor  anri 
like  syatema. 

Dahi.    Klectricat  apparttua  for  cloeing  iteam  supply  valves  irom 
a  dittance  and  ginag  an  aadibla  a%BaL 
BraI'X,    Adjuatnble  eiaetrlc  igniter  or  spatk  producer  fur  motuc*. 
Smith.    Kloctrical  (use  boxea. 

^iKUBM  Bko«.  li  Co.  (Ltd.),  DiBtsn.iioRsT  anil  Boon  Otaiagl  f«r 

the  K.ir.'.iii^.'^  <>f  iU'ler^rDuiid  «le^tH4.ftl  mbJ**. 

Fbbxv  ;.\.ii;<^iu"in,'  I'^ii  k-.t;L'i'..iia  1  ^.  .-c'lriLiiiJii.  switdiaig  aanuiga* 
raeut  for  KerQ'tt  and  vacuum  iqcandetceace  Um|M. 
LAUBiik  Fncmef  MAagfamtinfari 

(Tie^  UnaMOiTteMw  andBdlX  T4Bfl«flai«  rapaatan 
'Diifiit.  Wiralwa  taliy 


COHPANIBS'  MEETINGS  AMD  REPORTS. 


City  of  London  Electric  Lighting  Co.  (Ltd.). 

The  direi'lorn'  report  for  the  jtar  to  Pec.  31  sbowa  thnl  the  c«|i:t.il 
cx|ieiuUlure  duriiiK  tbe  year  amountt-'d  to  £242,?72.  lis.  ii.  Tha  total 
revcoui^  was  £223,776.  lOn.  3J.  KxpMiaes  <>(  generation  and  distriliuli.in 
|UC6,750.  161.  4i).)  ;  teat,  r«U-<,  Utxet,  general  and  s)>(H;iM  charges 
(i3SJX)9.  18*.  4J.t,  triitufcr  to  repairs  aad  muiutananoo  fund  (£25.000). 
exprnar*  <»(  •••sues  .f  ordlinry  hU«i»«  and  upwod  debenture  stock 
{lA  'Mih  7».  i'.i.  I,  iiivl  iuteniat  on  lnau«,  kc.  i'£4.422-  'Jh.  ^i.  I,  arcounted  f.>r 
i-171,4!)a  lU.  lOd.,  leaving  462.307. 18*.  M.,  vihich,  with  jel,622.  lAt.  fid. 
braqgiit  forwHd,  a  tatal  awaiUUa  rafcauM  «t  CNhtSflk  I2h  lOiL 
Inlcrtat  on  MiMlai*  ttoek  bM  taken  £I9,H7.  Hi.  M.  and  fntariai 
dividend  on  £400,000  6  per  cent,  preference  shares  fll  .SOO.  tenvlnji 
£22,742.  IftL  2.1.  Tftc  directors  now  recomrneod  afiuMl  iiviiion  l  of  6a. 
iier  Hbaie  l<e  dtolared  (leas  tas)  gn  tha  Drafwniaeakares,  making  6  i>ei'  csot. 
(or  the  yeai,  ahMrhiac  £ll/m  and  Iwriai  fllUtl.  VlLii.  tA  caiTjr 
for  want 

Tbe  Keiieratlon  aoddittribution expenae..,  including mpaim  and  reiiaval.*, 
were  6113  i>er  oenl.  of  the  gross  earnings.  compai«d  with  49'31  per  ceol. 
f.,rTI???',  »•!  !«■  ceuU  for  l»ie,  31-3  percent,  fur  lf"37,  ^i-'i  |*rc.-n'.  fiv 
iGy'i,  V)lj7  (hi  1396,  46  for  1891,  ami  S4-2  for  I'^L'i.  'I'ln*  u:iial  1  .i.icu.ry 
result  is  due  tn  tbe  hi^fa  price  of  eonl  Mid  U>  the  tow  arcrace  priveuiMUult 
NOimd  from  cnnsunin-*,  whieb  baa  deenmad  IhM  MU.  in  U9&  741il' 
in  18K.  7  30d.  in  1897.  ()-2M.  la  1SB8,  and  6161  In  18991  tod-OM.  in  2WQ. 
A  m<xlification  in  the  tarifT  liai  now  been  effected,  fruni  which  a  snl)»ti»utisl 
inetviae  in  the  re\°entte  is  aiiticipate<l.  Very  cuiisideraMc  cconnmies  in  lb*' 
works  OiSts  will  a)»<'  j.ir  iitili  i1-.:r'ng  th*  i-urreut  y<".kr  aa  a  result  "f 
recf-nt  capital  expen  !;;iirc 

TUafoUoiriBKCompiiKUtc  sutcmci  t  »J.  >*«  Uie  Iniuliiijj  position  of  the 
at  Dm.  31,  1893,  and  at  i>ubse(tuent  |»Tiad*  :~ 


imb. 


1897. 


1898. 


IB!?'  190O, 


4,230 


No.  of  custoroert...  1,080 
No.  (e<|uiv.)  8  Cp.  I 
Ump]  coonectad  '66^1 1 1SS.317 


6,323 
296,012 


7,414  8.75U  9.865 
1 388.826  429,628  ,  511.113 


On  March  6,  1901,  there  were  610,389  8  c.p.  Um|M.  leuuivalent)  appliedjfor 
auil  621,661   connected,   nud  the  cMtuOMn  pauuetatl  lO^O''^^ 


leuuivaiei 
luberatl 

uii.'  I  »old  duting  tlie  \i-«r  1900,  exclodiBg  piMlB  Qgiktlafiin 


The 

coiui-sied  with  f,446,703  (<«•  1899. 

The  gnw*  leTcono  for  ihc  year  to  Dec  31.  1893,  was  £39,662.  17i>.  9.'.  1 
(or  189a,  £106,999.  17..  2.1. ;  1897,  £175,792.  13s.  2d.  :  1898,  £176,607. 
15s.  8d  ;  1899  £i:"T.2n^  'fjs.  7i  ;  l<m.  £2?.T77fi,  10?.  3(!  Tlif  net 
revenue  in  ItiH  w.v-  £Uj.m-  M.  iCM  ,  USOfj.  ii'.-  HXi.  5.-.  IM.^  H^; 
£107,fi6a  2i.  4d.;  1898,  i;Sr7,842,  1*.  6d. ;  1899,  £87,323.  18..       ;  ai»l 

1900b  £84/n&ieaL7d.    .... 

Thadl^al  iMdaMlhatiiKLiilrting  jkt»inOtlwNnara«ti>e 
o(  tka  alatalaiy  4#illBatiaB  at  aaUfaR  a»Ua  a  iMd  | 
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<!rpi  ixi«t;nn  oTfry  ycjir,  a  iii  thI^  niMter  h  aom  Itlt  lo  Ihe  <li«cr<^tion  of  the 
i^irrrMr^.  An  £16  M9.  ^-1.  Km  b«eaarcumulkt«d  m&inlyoutafrwtaoe 
in  former  jc«8,  whidj,  until  th«  paMing  of  the  1900  Aet.  oonld  uMIItlir 
anj  piirjioBM  w(  the  oi]d«rtakiDg  tl-.rr  ttmn  for  «>iu»li«diig  <1ivirtciiH«,  h— 
kr^ukclded  to  tbedeprecuUci  fur; J  which  »t»n«li»t£B6,0'l5. lS».7d.), 
and  as  £25.4Sfi.  «».  IM.  .-lut  nf  jr'.'.S.OOO  art  a»!df  from  rrreirai?  fnr  the 
purpoM  hsi  t«'?n  tiij^iiili  .l  ili;ring  ih«  |iMi  year  in  inaintnioiuK  the  •■r'tn 
]«n;'a  plant,  boUdiDfn,  ktu.  in  an  vfficiaul  tM<s  o{  repair,  the  directors 
have  not  thiMg^ it BMHMiy  lotlMthwiiiBtMtete 4«|ir«tiHiiiiHMtof  the 
put  jear'i  raMMM.  Ilia  Mt  tbo  NtSariMd  III*  MoipMjr  t«  acquire 
oeinpuUerilv  oerlaln  (in>|i«rtlei  MneDtial  to  tbo  derelDprneot  t»f  the  lUnk 
»i<fi'  workn.  Some  of  thr«e  prupertiea  hare  bern  inirehaaed  ^iij'-"  I'd  31, 
1900.  tr.<}  further  r:aptt»l  IW  ility  !n  rii^p^t  nf  the  creit  of  the  naiiM  will 
faavfl  t'l  Ix*  iin>vitldl  tur. 

A«  only  10,S93  uriliiuuy  Js-Uma  uul  of  the  20,000  oaoroil  to  the  «h»rc- 
bid^a  wen  aalMailMd  for,  the  dbwtan  tt  awM  the  oummitnMRL^  fur 
capital  rxpenditure,  obtained  the  aani^iM  «C  111  tharebotders  to  furt  her 
horrawini;  ;v»w«tni  nf  £400,000,  and  thMt  MWm  bMB  CUKiMd 

ih>"  i-rrntiari  lA  x-coikI  ifrbcuv.irc  atock foriwanoniil^  vf  iiUisk 41 
hu  been  tmied  and  aubacribed. 

The  declaration  of  Mr.  Joalio*  RlTmU  in  SkVOUr  aC  tfe»  MnpHV  that 
the  three  ooDtracta  with  the  lata  OmmuAMim  ef  SawaM  ware  falid,  hax 
1«en  varied  by  tlie  C^ourt  of  Appeal  to  the  extent  that  two  are  invalid  Mid 
one  is  valid.  Th»  daeisioD  doei  not  affect  tbo  ootniany'*  atatutory  right 
to  su|>ply  electridty  for  private  parpoeee  thrnughnut  the  t'itjr,  but  eon. 
ceriia  principally  the  arraiiKemeDts  made  with  the  Corparatiau,  by  the 
cduafaiiiy'*  pradMieaton,  fur  tha  puUio  Ughting  of  the  atrcata  in  the  oeotnl 
ta4  ««n«»  dittritta  af  tba  CWtf,  and  tha  diivstois  an  ghiac  «M«tol 
eaaaideTatlen  ta  tlia  mattor. 


The  Potteries  Electrio  Traotlon  Co.,  Ltd. 

The  dlieetora'  report  for  lbs  year  cijded  Dec  51,  liatea  that  the  gross 
protiu  amouoteil  to  £64,151.  4^.  7<i.  After  deducting  all  expcn-ei 
uharKcable  to  rerenae,  including  rerniiA  nz«i  maintoDanoe  and  iutert«t  <;>n 
tleb«-n',ijr«>,  rhnw  rmnins'v!  lift  profit  il3,B^  6«,ai.  Adding £866. 9a. 7d. 
)ji  LU|.-li'-  furvv»r,l  tl'5,703  159.  9d.  remains  t"  >»•  implied  aa  fojlowa: 
Dividend  OB  the  cumulative  prefataBoa  diarea  £10,000,  divideod  on  the 
atdhwiy  iImw  Mfmu^UM/m^tiVwiMm  I  nnfi^  In  waul  iH  IMi. 

Owing  tostiikaa  thraagiMMt  April  and  Hay  the  trafllc  raotipla  mShwiI 
ooiaidcrably,  and  the  work  on  the  new  gcnatatfog  ttatUia  waa  aerioualy 
delayed,  which  prevented  the  u|«niDg  of  the  Cbasterton  and  SilverdaU 
Un««,  i>uri:iff  »  part  of  the  ytxr  fnly  a  jiart  of  tlis  t-ita!  nyiitem  baa 
lifcri  in  ,-,;»2rati,i:i. 

I'uriau  the  ynu-  the  <lireoton  have  iMueil  xl26,U00  >H  per  ctUiU  deben- 
ture stock,  jart  of  •  tatal  iwaael  £200,000.  This  liaoe  ban  been  Kuaranteetl 
as  regards  principal,  intertat  and  pramium  by  the  Rritith  Eleetrio  Traction 
Co.,  and  the  experiKpn of  the  iaana  were  paid  by  that  cumfany  in  conaJdem- 
linn  of  this  ctinif^»Tiy  t'iviag  an  option  to  nubecr.lw  d  r  die  rcmainiDg 
i:7S,C00  debenture  sUtck  at  par  beforo  April  SI?,  1901.  I'he  toUl  capital 
espaDditura  at  l*tc,  31. 1900,  was £363,681. 3«.  5d.ia  addition  to  £186.311, 
eoat  of  dclienturos  and  sharss  hold  in  tba  Korth  Slaffordahire  Trvmwaya 
Co.(l.,td.),  AtJaii.l,1900^alKMit  13)  inilcaof  tnaiwaysandligfatrailwa}* 
arte  opeiMd  fcr  tnlBc  ;  sioGa  that  date  newly  16  miles  of  additional  Unas 
have  baan  opened.  Tbo  whole  of  the  trscBWRVB  nnd  light  rnilwav*  r\1  thin 
company  an  1  .>t  the  Nur'U  .St.Alf<iul*liirt-'  Triioiwiiys  Vo,  i\rc  now  worked 
electrically,  excepting  a  amall  lectUMi  under  cooatruction.  Ihe  directors 
laoommead  that  fWMff  ha  takan  (0  inaaaaa  tha  noooianl  capital  of  tha 
eonpany  by  theenaUonaf  1O,M0ordliiaryaBdl0il006pirclDLciiviilk. 
tKe  preference  sharft  of  I'lO  n-h.  Tha  Urilt  BailtMif  O 
bare  decided  to  re«i  u:tii<-nJ  the  Huurd  of  TiMa  la 9«Bt  iIn 
orHer  for  furtlier  extennoiM  ot  their  Unea. 

The  direetors  have  taken  ste|ia  to  introduce  a  aervicc  for  the  ronreyaooe 
of  goods  and  paroelB  by  electrio  lara  over  the  comfsuiy's  entire  system, 
MJtpleaaeated  by  bnraa  and  hand  vebidn,  for  the  puqKMS  of  lot-sl  diatribu- 
iiMi  throvghuut  the  F^Uariaa  district,  aiul  hu|ie  tbia  eervice  will  be  in 
n|icr«tia«  brfiire  tl»e»iimmtT.  An  rtjierimental  aervice  »f  "fram  omni- 
bg-es  for  the  nm,ly;ri-  silhikT'-  1ir*  Ijuen  •■stabliabed.ar.il  tiv..  of  theee 
iMDvagraiMsa  will  ahortly  ba  run  botweea  fiunlain  and  UUton,  a  diataacc 
at  mbnt  S  BihK  Jf  tha  aqwriaaat  «iNa  aatisfacbory  tiaaMa  tka 
ilirNtaia  piapmm  to  astand  the  aystem  {d  athar  outlying  paita  af  Ihe 
t'ottarics  diatrict. 

Tba  directors  arc  in  ne«;otiatiou  Willi  Bocua  ai  the  toad  aathariUia  Ibr 
the  transfer  of  th»ir  e!*ctrte  Keilitii,);  nj^Ifln), 

The  mikn  u!"  ruute  njin;  a'  31,  I'jCil  was  »iugle  liiiL-  IVm.  lit.  Oi  lu; 
double  lioe&m.  2f.  Ich. ;  total  2i\u.  Oi.  Ick;  the  number  of  tNUaengers  carrt<--d 
duriDg  tha  jaar  waa  t,iWl,466 ;  avi-raKs  receii>tii  par  |iaiiinguri  l-jU.; 
Avimite  aspandltttr*  par  uuaeugcr,  0  83<l.;  propattian  af  «sp«Hta  la 
raoeiftt,  fiSrp«r  <aM> ;  miwar  a<  care  in  alack  78. 


Oldham,  Ashton,  and  Hyde  Electric  Tramway,  Ltd. 
The  directors'  report  for  lha  yeai  to  I'ec.  il  give*  the  total  revenue  at 
MbUfkdai  Id.,  Ban  thaazpeoditure  (iDcludiug  £1.478.  Ifia.  dd,  dahmtwa 
iateTaat)  ai  MB^IW.  4e.  6d..  a  net  proEt  of  £4,959. 19a.  Id.,  whiefc,  with 

£617. 1&.  7d.  brouKbt  forward,  leaves  £6,577.  Us.  8d.  Tlie  direotors 
propote  to  place  to  drpreciation  £1,C00,  and  to  pay  the  diviikmln  on  the 

5  p»r  «!it.  fUtnululivi.  preference  5fiir»4  tilwi'l  iiij*  £2.000,1  at  thai 
mid  -if  7  i-tT  tent.        unouLa  f..i-  the  r-jx  niuutli-i  L-niletl  !  tri  ,  51  making 

6  peroeot.  for  tlw  ytiu-)  ua  lUti  urdiiuu^  siiiireas  reuutricg  £4400,  leaving 
tn  lia  eaniad  forward.  £177.  Us.  Sil.  A  strike  of  uiotorman  and  eoD- 
duatontavftlMly  affected  the  company's  irelfic  receipts  for  sis 
rctdUdlDaaiiddttiaiMlciiNiidttm  af  «l^iat.W.  ' 


reviTOUc.  Tho  .to^.  c^^tal  expandituie  is  now  £127,681,  Os.  2d.  Tha 
dnaatanMadUMd  tiM  vavwa  ba  ukao  to  incsaiaa  fdn  awntnal  capital 
by  thaaHBtmi  af  1,000  ormaaiT  and  1,000  preferanea  rfnraa  ot  £10  eaab. 
Thb  appeal  against  the  judgment  in  the  action  instituted  by  the  Hyda 
CorpontioD  to  prevent  the  oowpany  using  Ihe  feeder  aables  which  have 
bi>sn  laid  uuder  tb*  fivjtfvitli  w»«  (JismirvJ,  ao.l  isn-'wHrxtiijim  »«  |«jiilti!(t 
'''j'.we.j'i '.he  t^nijiauv  sml  the  HyJe  ( 'i,r(h,niii  >u  udd  iK^twecn  the  cum 
jisoy  and  the  cuntnicton  iu  ccf^J.  u.  li^U  uiatur.  The  uiujiatiy's 
appUeathai  ta  t1»lij|ht  Railway  Oiiumitajoners  fur  an  order  f<>r  extenniona 
of  tha  Baai  was  faftiaad  owing  to  uppotilioo  of  the  local  authorities,  who 
ar?  now  womotinR  tniniways  and  light  railways  in  thi-  ilintrirl.  Ilin  miVji 
lit  tniln»:i\  Mjrr-n  iiri"  8rii.  If.  Ich,  llie  number  of  pliiHrnK'rrs  ra.Tirfi  ••lAt 

4,131383.  the  averace  racripts  par  paaaeugar  l'24d..  tha  avcraca  expendi- 
ture per  nasMugcr  0w<l.,  iirotxiiilaB  vlnfttm  t»  iaeat|d«tW6parain»., 
and  uuatwr  of  care  in  stock  38. 


HEW  C0MPANIB8,  STATUTORY  BKTURMB,  4c. 

OOOXE'S  FAT£in  TR/tHI^AT  BTdTEK  (LTD.)— R^ttared  Maivh  1. 
with  a  capital  of  £5,000  in  £5  aharas,  to  aaqam  Mtaiii  patanta  granted 
to  }l.  J.  Cooke  and  P.  Ehreiiteldt,  and  to  cooitrael  aad  maintain  nils  and 
tramroads;  to  oarry  on  busiDeaa  as  alactrioiaB%  «Briliaai%  aad  nelal 

founders,  produoen  of  alectridty,  gaorral  eanian  aaid  BgaakH  ha  Ibt 

directora  are  H.  J.  Couke  and  X.  KhrenfeldU 

KinOPBANBoOinRBHAirDrACTVKIKaCO.  ;I.Ti>.)— K^stared  Feb.  19. 
with  n  c.»pit«l  of  £20.000  ht  £1  sh»rc.«,  to  *r<|uire  patents,  rights  and 
li(!<-ni;i.«  in  inventions  rolalim;  to  elcctri  in^itcir  trucks,  sweepers,  fender', 
atovc«,  lifv  guards,  elaatic  hr^kr  h!tiie;eTt^,  brake  handles,  Ac,  to  carry  on 
the  tiUBirir-A  of  cli-!<trtcal  eagta(.<  rs,  «>  crioal  equipment  manufacturera 
and  sup|.j  cr^  if  .  tectricity  for  trs.  '.ii  n  ..ad  l%ht,  and  to  act  as  agenln  in 
Kurope  or  elsewhere  fur  the  electrical  producta  nf  th«  McfJuir*  Mnau 
fwtariog  <*'}.  o{  Chicago.  The  suljecribers  are  I'.  ^V.  I)inj'.u;>  eleitT-ic^tl 
cngioaer),  J.  O.  Avery,  K.  K.  HcQuirs  (aMVcfaant),  A.  A/<hbee,  T.  J.  Leith, 
T.  h,  DxiBBiio  and  J.  D.  Baucus  (omhan^.  The  firat  diraaMn  are 
L.  Ofartlla'Witliama,  W.  A.  MitQuire,  J.  F.  Camming^,  K.  C.  Baxton  and 
W.  H.  Booth. 

HSDOCS.  ■eKUa*«k(U0.)—1t«8iateradi  March  6;'vrith  a  capital 
of  £1,000  in  £1  to  a<!i|Uirc  tha  bu>;nr«<!  .  nrried  on  by  Hedges, 

MiKrril  (  11,,  rlectri«iau»,  ironmungars,  .V;.  The  xubscribera  iocladc 
A.  H.  Sparke,^  ielectricai  aaidiNark  T.  H.  Uudkin  (eootowctori  H.  & 
McKrelt  (riectH  ai  M^fumti,  W.  BtdgM  (alaetriMl  «gbMr},aa«  B.  W. 
Riches  (engineer). 

a.  WBMM  (Unj-Rwpstated  Fahi  86,  with  a  aapital  at  MOOO  ia 

£1  sluMs,  l«  aeqatia  and  carry  o<a  the  hmtinexf  ef  awctrfcal  angloaars, 

electririari".  mfv?i»ni<?i»ns,  manufacturTi  ot  STid  d««l«r«  in  electrical 
plant,  k^'.  The  >uh:-i-ni>^jr>»  are  H.  In|:rAiii  :eleetrii-'al  f-nginmr  ,,  W,  Itlbby, 
It.  Ia)»js  a,      I  |,.wir,1  H,  HiWty  'i?lectrii.i»ii;,  J.  H,  Eviiii-  sailT.  K.  Knowlee. 

0.  UIIDUIY  &  00.  ,LTD  — l(f.gi,tor<y'.  Krh.  11,  with  A  capital  of  £60,000 
in  £1  shares,  Ut  actpiirc  tlie  basinass  of  I.iadley  A  Co..  and  to  csrry  on 
thabadna*  af  laanwhatarars  of  and  dealers  in  aagiuaan'  atoraa,  elactrioal 
aad  maehanleal  ateetric  railway  and  tramway  contractor*,  mami. 

factuHT!  cf  sTid  dcslfni  in  elect-ic.  telei(t^plilc,  tefefitiunlc.  a.id  other 
machineiy  snii  Appai  litii*.  ^upf  iieri  el.xlncity,  sod  [uau^jf&i:turerB  of 
snd  dealsn  in  geueial  electricil  luppUei.  The  first  dirvctors  are  Itichafd 
H.  M.  Lindley  ehurman  aad  —"■'(f^  dhaelar  far  Ua},  W.  L  Bikaii, 
and  J.  W.  Oaukroger. 

with  a  oapitol  ef  fiM,000  In  Al  aharaa,  u  aattr' eo'^irtMM  aa  leap 

m«o«f*etBr»rv,  elec trie*)  and  mechanical  eitpnecr*.  cable  and  eoodoctor 
matiufseturer*.  wire  Jrawfri*  earlxpti  u^nniitutctaren..  gltw*^  blu^'ere,  porce- 
lain mauutaeturen,  itc.  The  suiiscri'Mini  are  C  W.  HUne,  Capt.  E.  I.  Bax, 
W.  J.  Iiavy  (eBKliieer),  K.  Fanta,  engineer,  I..  B.  Petara  (engineer), 
K.  Cadelt,  and  W.  il.  Thomt>soa  (each  with  500  aliares).  The  flret 
direotota  ara  Ci  T.  MUa»,  Capt.  i:.  I.  Ilai,  W.  i.  nwr/.  and  V.  Vanta. 

namntm  nm.  tt  OO.  (I.TD.)-Rs«;UtaMd  Flh.  d,  sriUi  a  Mpital  ot 
£100  in  £1  ahares,  to  carry  nn  the  buiiaeei  of  «lectrii:al  engineers,  pro- 
ducers and  suppliers  of  electricity,  general  cnginasris  msrchantM.  Ac. 

PRtTOHrm  ASD  GOLD  {LTD.)— Regulered  Mftruli  7,  will,  u  capili!  of 
£=10,000  in  £1  tharfa  (20,C"!X)  t. reference),  to  acquire  the  li'j«infr>  csrfitil 
on  at  Feiibam,  Middleaex,  of  Pritehetts  and  Oold,  to  enter  into  an  agree- 
ment with  M  esoi.  a.  K.  B.,  T.  W.,  and  C.  R.  D.  I'ritchal^  and  A.  O.  <laM, 
and  to  carry  on  the  bosineaa  o(  aterage  battery  aad  aaeawiiry  DaiMiiM>' 
tnrera,  aiectrteal  and  meclianlcal  engineers,  manufacturers  of  electric  appli- 
aoeea  and  machinery,  suppliers  of  electricity  for  light,  heat,  power  or  other 
uurpoaef.  S:l'.  Thi;  subecribers  are  O.  K.  B.,  T,  W  ,  arid  r,.'.  I{.  Ji.  TriteWtt 
(ektLrii.il  i'nKn.vcr«),  \.  0.  Gjld,  A.  }',.  IJiJileu,  C.A..  1'.  I  .  (-1.  M'Utif",  niA 
J,  W .  liulnMui  (electrical  asgiueert.  The  lirsl  aiructoia  are  il.  E.  li., 
T  W.,  and  C.  R.  D.  rritdwtt,  aad  A.  O.  Gold. 

rvKua  tmsEKTAnHOB  maaom  CLTI>.)-B«gist«t«d  Manili  6,  with 

ft  captlnl  of  £10,000  in  £10  shares,  to  mtf  Mt  tha  bUSilMBa  «l  acMtnietan 

and  oontrolleni  of  public  works,  iocluiKaf  taU«M|ai  Icaamagrai  alaclrie  Fithk 

orp^iwer,  rrlrTihunr.*,  tirlrp7.:*]'hff.  .t:. 

ADAMS  -  RAKDALL  TELEPHONE  PATESTS  CO.  'LTD.)— The  annual 
n  -u.-u  tu  Dec.  26  jjivtM  tlif  v-ipit.il  £60,000  in  £1  -Uii----  1. 10,000  j.iefer- 
enoe),  uf  which  SO^OOO  ordioarv  aiui  4OOj0refcrence  have  been  taken  up ; 
£1  per  ahan  hta  ham  aiUM  up  un  400  preferene*  and  lamD  acdfeniT 
Hbaree,  and  SWl  haa  btao  noahed ;  49,993  wdioaiy  nhawt  aw  awiMmi 
Mftil^-paM 
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ABERDAXB  BLBCTRIC  UORIW  W.  QSJII.)— AtMOrdiaC  W  MMW 

retwo  to  Jkn.  22  tbo  capital  !■  MJM,  ia  M  mum,  840  MWkUb  bM* 

b««D  ta\-?n  op.  >■')«'!». 

AWAZON  TELEGRArH  CO  LTD  'Hw  annual  reluru  1j  I'.  k:ivp. 
(hi- raj  It a1  m  i:?.hii,<XO  ill  'vi'^  lKXI  tham  of  £10e*eb,  all  ol  whuti  lutve 
I       ^^li<■n  u|  nuH       I  fur  ri  riill.    Mart4;ag«ii  and  char(;'a  £200,000k 

BEUOHr  S  LiOar  ANO  roWSJt  (LT0.>— Th«  annu%l  return,  nude  up  ti 
Jan.  4,  bat  bMu  til«J.  Tito  capital  U  £ii03,0O)  in  lOO.OM  jire(«renc«  and 
100,000  ormuar;  aliarea  ci(  £1  «a(:b,u:  whisb  109,000  orjioar;  aliaroa  have 
~  A  up.  £1  hm  Inm  «aUad  up  m  Mch  «f  •hMW,  Nd 


£66,481. 

ILtOTElO  rv«  MAOBUniia  00.  (UD.)-The  amiMl  Mtitm  to  Jm.  M 

liiw  bo«n  (iicJ.  T>M!  capiul  U  £3.600  in  £\  ^han.->,  SMof  llMllh  iMa  bam 
Uk«n  up.    £1  !»'  bccu  vailed  u|i  and  ptid  on  cacti  at  16,    660  •harH  aca 

omidcred  a*  fully  p»ld.    No  niDrtgi^fes  <«■  duirijen. 

KMOLIftH  BLECTBO  KBTAILUROIOALCO.  LTD.:  -Tbe  annual  rrturi)  to 
Ki  b.  6  i-fvi  t  ihe  (-as.)!*!  n*  £700,000  iu  400,000  ordioikry  itn.l  30COCK3  t  ic 
(unai^f.  l■;la^  ■^  it  il  ■  i  1.  i  .hich  have  been  taken  up.  ISi  1  L*'  ii 
viiled  up  »n  eai'b  uf  200,000  prefereooe  aharet.  All  th«  ordinary  and 
tCO^On  pnteaoaa  ibarM  an  aautidarad  at  tnJOf  paid.  Jto  mnrffnw  ar 
cliatigaiL 

NSWCABTLB  AND  DHTXICT  ZLECTUC  UOBTTHO  00.  LTD.)— I1te 
Annua]  return  (o  Feb.  19  fiives  the  capital  as  £200.000  in  30,000  tbarn  of 
i  10  eacb.  all  of  which  havo  b<!«n  tJi)«n  uf>  £9  ijor  akare  baa  baeu  callad 
on  10,000,  and  £1  per  ahare  •  n  the  n'm^iiiiiji;  lO.CIOOdiaMIt and 4100^4 
baa  lj«eii  received.    MortnM"»M  au.i  ._lur|,-e5  £'57,0BiX 

RENEWABLE  ELECTRIC  LAMP  CO,    LTD  ir.liii-  t  ,  the  ;i:ii;'i-.l 

return  ui  Fo^n.  6  th«  •.•^piuil  is  i:i60.000  in  fiO.OCO  pracieu.c  and  lOO.OOO 
MfdMrj  Aliwoi  £1  each.  ■  4  wluck MyOOO pwltance  and  100. OCO  ordinary 
hana  Min  takio  u|>.  10«  {«r  iliari  Ihw  twaa  cattid  np  on  30,000  prcfercuce 
audljOM  (wdiBBiT  ahaniL  68,106  acdinaij  almaa  ara  aonaUarad  aa  tnOj 
paid.  K» 


cm  wffoxL 

UIIORAnA.— Dank  raU4p«ronit.  (aiucc  FcU  21, 1901).  Prioiofnlvcr 
28,'«d.  per  ox.  (March  14).  CoDsola  (2!  par  cemt.)  96}— 96)  for  money, 
95U-96;.l  for  account  ;  2\  i.icr  m;t.  SSj-Kil  :M»rvh  14).  ConaoU  Pay 
Day  April  3.  Stockaac  i  .Slinrwi  Oiiiur.u»!jnn  Lj.ith,  Mar.26  and  April  10. 
Ticket  Df,  Mar.  27  aud  Ai>ril  II :  Ptj  Vti,  lUrcb  28 ;  Mining  Bhata 
Qwy-ofir  019%  Mar.  26  and  April  9l 

BdSBunm  Mm  wasbkmo  vaana  on.— in  tiwir  rtpori  «o 

Dm.  31  tha  diianton  ittto  tbat  tb*  poMtion  bnariit  about  by  the  fnilura 
•it  Uii-  contnwtore  (tlm  LundonandUlobo  Pinamt!  Coi  pnm'i'n)  i.  iTKiving 
I  u^ful  attention.  Tho  company  baa  ample  aaaets  in  ■  i-t.,  into  and 
•lebenlure  ><t  ick  U>  provide  f<>r  the  completion  vi  the  liiic,  and  nrentiatioiit 
aid  ill  |.r>igi«M  I'T  the  tranafer  of  tho  c-niilracts  to  other  parties.  Tbe 
«urka  are  in  pru((r(»ii,  and  large  aumi  lure  been  cipended  upon  the 
lallaiid. 

m  MMU  BMBisrar  mnLT  oa  {i.TD.)-'n>e 

iranifer  boLka  of  thli  m^paaj  will  ba  daaad  fMat  IfiUi  to  Sbth  init, 
iuclunive,  preiuratory  tatha  payotaat  of  a  dividaod  a*  (be  urdinaiy  abaia* 

ftir  tlie  ytnr  Ut  (>.•■.  31. 

BRUSH  ELECTRICAL  EKKINEEftlNa  CO  (LTD,— Th.'  .Iir..r,.,.  I  avc 
decided,  after  placiuii  £5,000  lo  reaervr,  to  reooamicinl  tayunent  oi  tbe 
dMdwidaB  tlM6  par  aaat.  praferanaa  ibana  far  Uw  bulf  ycar  u>  Der.  }1, 
and  a  dlvidand  sk  th*  laita  of  6  par  aaat.  «■  tha  ardioarjr  -ibara*  br  tha 
year. 

COHHERCIAl  OABI>  Oa— Tfaaacomata  for  IWO  ihoir  Ibat  aAer  traaa. 

ferrinj;  ^150.000  to  in  ur«nc«  rf*prve,  and  *<3S0,OD0  to  genflml  r-wrvg,  the 
profll*.  including  $228,063  brought  forward,  amounted  t  i  .-fiJ.OC 7.730. 
I>ebenture  iuteiettnquirej  9720,000^  and  dirkiendiequ^  to  8  p;r  cea'. 
I<cr  annum  haia  baau  dailarad  and  pafdt  laaTlaiit  tiBn,flfl6  to  ba  iwnriad 
forward. 

OBOWlWr  *  «^  aiia}--J>iuria(  tlM  «Mk  Oda  •ouptiv  Jii*itod 
appiliHliaBa1Mr46tM0  £S  Miaraf  at  6i.  pranlim. 

tAIACE  DIBTaiCT  ELBCTItlC  avntT  oa  <LT9.)— Tbe 

of  tbe  c<iiMii;iny  b»UI  ynt«iday  ivw,  our  rtprtwntntiTe  vaa 
informed,  11  private  niir  Tbo  rep.irt  of  tbe 'lu'c<tor»  sulnnittcyl  thorm 
\v,ki  for  tbe  year  ended  l>i-c  31  l».|.  aud  vhove.l  that  the  icouiiti  ciceeded 
vroiliinj  exponaes  '.y  £3.  4.,  Id.,  witlmut  any  pr'.visioii  being  mvle  for 
nterMt  on  hnrrowp.!  cif.ital.  The  unforluniite  liiil»r  expl  wi  ju  iu  July 
iii't  '.Kv  Tlif  tiftrii-iti,,  fur  Au;;iiHt  10,  1900l  stopped  ecmplctely  for  two 
niMitha  tha  |i(ti<iuoti.>ii  iif  turreiit.  anddanaged  tlio  workiuK  for  (he  re>t 
of  Um  year,  be(ldc«  tntoiliog  a  dir«ot  loil  al£S73.  17a.  5t).,  ifwr  crtilitini; 
th»  amount*  recovered  from  imuraum  comi  n  it-,  ''i  Irr  thnc  cir- 
cuuatancex  (he  renulu  of  the  year  *  norkii  ■-,-in  I  ■■.i\.ri>  m  uny  ^ui  I* 
tu  future  pro&ia.  Ttie  re^  nalruetiuu  of  the  Htaiiuu  au<t  iixLtUauun  of 
MW  plaak  mn  aH  but  aiaai|ltwd  bgr  tba  end  ol  tba  jaar,  and  the  ooiapm]! 
bagaa  to  deid«a  tha  fiiBbii!«fit«r  tha  inmafaioaato  alter  Mamb  1.  Tbe 
deamdfarcamM  laakfi  pragma,  and  tMcaaauotplioohi  ISOl  will,itit 
atpaelad,  ihaw  »  iaiitfarUiij  Imreaaeewr  1860. 

DATIB  an  TIMHIM  iLTD.)— .\(  a  meeting'  nf  Ibia  comimiy,  belt) 
><''l«rvUv.  tho  fiiUnwinig r«port  .'f  llie  directom  fur  1900  <vii<  ii|i|iniviti)  :  - 
Tha  net  profit  forthaye«-  (iuLjuiliiia  £l,633i.  lla,  3d.  bruuglit  forMni;, 
and  aflar  tUtymag  tor  dapnctaliM,  !»  illl,9e6b  13k.  8d.^flM  intcriai 


pr«fennoe  dlridend  ahaorl«d  £1,724.  lAt.  3d..  le«viug  jCS.^Sl.  14«.  Six 
luunllii)*  dividend  on  tbe  preferT.iioe  aud  ut  tbe  lale  of  U  per  cent,  per 
anauui  •  >n  (be  ordiiiiiry  t\mtm  for  the  fmr  (taa<  tas^abeurbt fi&^a?.  lU.  Id , 
cnmini-Hiona  to  uuiiuigtrt  £843. 6*.,  KMna MtlOft aad  Al^WQL  1%  lUL 

in  ijirriei  forrard. 

DiBBOT  BPAHna  MUMBUft  0*.  atOD-Th*  diiuton  baw  MM 

to  pay  on  April  1,  in  addHlan  to  tba  wtldaM  atlhemta  of  lOparaaat. 

y.-r  atiii  ini  on  tho  prefcrenor,  a  dividend  at  iHe  rat*  of  4  per  ccut  (lax 
:rr.-  ■  n  r he  ordioiiy  ehantf  for  the  half-year  nniii  I  Ixat 

OATBSBBAO  BLBOTlMe  AKO  ME^SAKICAL  SUFFLT  CO  fLTD.i—In 
order  1.1  prori.ic  for  tho  f'^icn.i  'ti  '^f  li-j--ii-r- it  Il.m  b*-eti  ilecided  lo 
tocreaw  (ba  eapilal  to  £10,000,  in  £1  aharea.  The  diracUovte  will  caii»i»t 
at  Niam  W.  J.  Oiiatanoa  (cbainum),  JatMt  DavjaoB,  Sab«rt  tMawartt  and 
J.  A.  II.  OollNr  (maaagiag). 

anHUa  ILBOTMO  oa  (UM)  (im>-Tba  tnui«fer  beet*  4l  On* 
dabantvrt  ataek  »f  t)ii«  coiopaoj  nW  lie  (Mad  for  the  paymnnt  of  Intaratt 
from  18tfa  to  3lal  in.t.  inclusive. 

IMTSIUAL  TRAKVATS  00.  LTD.)  -After  i.iynient  of  (he  deliniture 
ir.*rn'-f  ftnd  (he  6  ['t^r  r^l.  pr'^fer^n.  *  tMr'.ilen  t  n  t*'i.!  iliv!  IiM'.il  ^t  tba 
TAtf  I  f  H     |,er.'ir-    ].r  r  B  ri-l  i )  i  ;1    lUlvUn^       jiM  ,'oiit    t'^i    •- -le  y  rA^  1 900)  ll 

recMiuin«ti.ieii.    The  reserve  ia  inereaAol  fnm  £6(ii>,k!03  u>  £'tti,i>Si>. 

LOHDOH  innrED  TRIMWATB  (LTD  Aft«r  proridiDC  for  debentuia 
)nt«re«t  and  inference  .livideiMl.  the  dirirton  raooaunena  a  ftoal  dividend 
on  the  ordinary  xhai-ex  u(  tbe  imM  ef  10  par  c«Mk  pw  aiMMB  for  tlia  baU* 
yew  ende.1  1  >oc.  31.  making  lOpir  Oiofcfar  tba  y«ir.  RaMrft  li  failiaiiJ 
from  £36,191  to  a39,467. 

PONTTPOOL  BLECTRIC  UOHr  AND  POWER  00.  LTD.)— The  director*' 
r«ti.ir(  for  the  pa«t  yeiir  atatn  that  tlK!  e«ncn»M  of  opposing  the  Snulb 
Wiilcn  Kl««(rtc  I'owiir  Hill  amounted  U>  £514.  15»- 4d.  U  i«,  therefore, 
pritpowl  that  the  company  (ball  not  pay  a  dividi-ud  tliin  year,  but  ihall 
divide  the  Inlaoce  i>hown  on  tbot  <;ir  -unt  in  payment  of  imtataoding 
charge*.  Tlie  runnMif  of  the  .tsti  n  f:  r  the  year  ended  Dac.  31,  after 
carrj-irL'  fltOO  tn  r'-ii.--:it  n.  ~<.ini'  linv  .-.ij.'.r.l  i-i  a  protitef  £K0,1»,T4^ 
wbicl'i.  it-t  I  lIoIuoUuk  ilo'  Mitur.'  iu'.ci':.r  VAOO.  V.  4d.;',  Willi  tha  balaMa 
•tarried  (ormaril  Irom  ianl  ycat,  leaven  x,bri.  l^.  74. 

■TOOK  EXraAMOE  HOnm.— Applicatinn  hit  lM--n  in  vie  lu  Cic  St'Xrk 
Kicbange  committee  tu  appoint  a  »]i«cia)  Keltling  <lay  in,  aud  to  grant  a 
ijuoUtion  to  the  arrip  certUicatta  for  4  pr  «Mb  dabwUin  atocfc  al  the 
Ctntni/  lymrlon  KnUvn  Co.  The  comniittaa  baa  appafaitad  2tatiwit.  * 
>)>«-;<iI  v-rt'in.-  day  in  19,900  £5  ftiVr.paid  6  per  eettt,  aitantalit*  praiv* 
enee  .Kin.  ,   if  the  KItftrie  .tfi.l      urnif  InirtttMlU  Ch.  aM  bi* 

Mnirrc.l  the  mmt  to  lie  quoted  ia  '.ht  <ilH~hl  \Ul 

UKOERWRinirO  00HIIISBI0N3  UNDER  THE  COMPAHIES  A?T 
Sir  (.'ourteoif  Uoyle,  ou  Monday,  <ii«cua«cd  an  imporuuic  pamt  under 
the  saw  OoanpaDiia  Aa^  m  applied  to  a  light  nilmy  »«ter.  Tba 
pnHnotrrf  of  a  light  railway  order  ia  f)ik^  datired  to  hav«  eec  8  of  tba 
Act  ineertf !  i-t  th'T  nr(«r,  »>  that  they  might  huve  the  power  f>f  plying 
commixaioii-  l  u:i  ler  [AinR  of  eliarea  ia  the  &*iue  nmu  icr  t  joint- 
atock  comjiany.  .sir  Courl*iiay  lk>yle,  howeTar,  aaid  he  wa~  unable  to 
adviiic  tlie  iioartl  of  Tra<je  to  give  one  light  taalwigr  oocspany  aueb  as 
advantage  over  eiiatiiig  liRht  railways,  aud  raaoBliBaBMd  the  pronKvtCTa  to 
go  to  l'.<Tliameiil  to  hnw  the  Ian  aniandad,  It  wja  pointed  out  tb.\t 
capital  coubl  be  much  m"re  reidily  raiaad  whn  eamBiliirioa  was  oSere<l  oa 
ur.d»r«Tiiiti-'  -Iiiufi  aiil  i-  uiitel  fur  tlie  promotera  wa«  uuabk  torn  wUj 
lii.ut'ril  iti.ijiLiiv  uii<l-'-i:tk.i:iL^^  .huuld  have  a  power  uhicli  the  Ij^gillatBn 
tleon**-!  to  ;iu  Liinl^riiil.Lii^;     irkni.^  under  atatutory  p[>weri. 
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  «0.  (LTOJ— AtamMtiMao  llindqr 

Mr.  RfflO*  Ouvke  Mid  0»  MeMmto  nm  practickllr  fur  nnlj  foor  momli'. 

uUmUdimi  h»d  Ixw  tnkrn  nrcr  hy  the  boiougb  of  Wolverlu!iii>ton  in 
April  U»i,  And  n  it  win  ini|>i«9i)'l*  for  th»  company  (<>  wurk  the  lioe«  out- 
•itl«  the  tiuriiu);K,  which  (h«  ('jriiomtion  iliil  rot  piiirlnnr  \t.  n  r  r  'if,  th'>y 
hud  inwk  *  provikiijiml  n^irrajtiit  (n  eell  to  the  Itiiilili  hl  i-  i  rtc  I  ni  tiuu 
Co.  to  whom  tb«  linw  hiwi  been  liaiii]r<l  over.  The  .w.  hjiii  Ikuh  r.uld  la 
\V<iJvorh«mpt/>ii  ( NM-purslioti  for  £22.5CO,  and  they  hmcl  been  left  la  Uie 
rxtranrilinary  piwtiiin  of  hiding  »«l<l  five-eightlu  of  their  liite  »ii<l  bc[u|; 
I.-ft  w^'.h  t!iitT.c-i;iitti«,  tould  only  Ije  wurked  at  a  hf^.    H«  hail 

iifTiri  tlii^  ii^  iij^M-T  «hii  LfxjxMMible  for  tha  Tr«o>»:»yii  uDder 
which  thi»  comxiuUiry  purcbatc  lial  Item  «fiM«d,  take         crcvUt  lo 


fauths  tlwuKbtlt«M««M7tuNliaMlwlMB|illauiiL  iMlMliihSlHMi 

Tr43ti'>n  Ci>.  had  a;re«<I  txi  pty  at  Uic  aanis  rate  ai  Uw  Corp  oration  had  paid, 
and  thn  renult  wiks  that  tliey  received  £10,020  for  the  lin«  outaide  the 
WulvvHkampton  araa.  The  oiily  rejujiining  thinz  nonr  to  do  wm  to  dit- 
tribuUt  the  arailablo  a»M4t«  auioagMt  the  iih«reb<ilrler«r  U>  put  the  cooipany 
into  liiiuidatiuo  and  to  appoiut  a  liijuidator.  Au  oxtraortlioiMrT  maeUug 
auhaywithr  iMolvad  t»  «tei-ii|i  Dm  wmftu/,  tod  Mr.  sMf  «w 
appcNDbwS  nqttiilAlQr. 


WflSTEKH  UKION  TELEORAFHOOk— Ttel^^iT^awMy  diViltaaA  0( 
1^  |nr  Mat.  bai  Ijeca  dedired. 


Amom 


Sen 


■liHCTRICttL  OOMPJLNIBS'  8H&RB  LIST, 


Stock 


• 
f 

i 

6 
• 

t 

•tMk 

«i,i>«a 

la 

10 

a<uck 

liWtIt 
!« 
10 

Stock 
6 
i 
6 
1 

I 

t 

10 
! ,) 
(tock 
Stuck 
10 
I 
I 


IM 
> 
i 

» 

Stock 
t 
t 
» 


U 

J 

m 

10 

etook 

10 


to 
M 


8i»ek 

1 

ID 
acm^k 

10 
Stock 

stock 
•lock 

111 

• 

10 
IV 

Mock 

10 

kO 

1» 

K«ck 

100 
IW 
t 
t 


tTAin. 


PrlM 


ittti  I'lHl 


Wiai*i  PaMi,  WMlMitar.  i  Oawt. 


DnwuB  On. 


Dvmiici  Wm 


<  < 
II 

wi 
HI 

e  > 


S  0 
1  4 

i% 

a  6 


4fil 


Hi 


CIECTIICITY  SOPPLY  COHPAITIIS. 

Bl'cli^'tl]  A  Or'nwN'ii  n'efot  fflor.U.Orl.f  fanv  ctl.  I 
Ito   tii>t         ^>:^,rk  r.-rt, .,(■■■  I  I'j.i.^ju,; 

Boaiiuiaiaiiihftci  I'^rvilo  Kino.  S.apf>lr  (JrO.  ., 

Do.      *^  por  t'^t. Oarai^aitv^  I'Tof.  ., 

r«.       4\  pt»r  Cvni.  D'jhontarc  Suxik  'r^l)  ... 

nioaijucn  *  K*-i*!tii.fV>n  E'.vc.  tfupplj  Ord   ,  .... 

00,  ?  por  I'-ort.  l*f<vTrtfiino«   ,  

Ol^att*  Ulei:.  Biipplj  <.kriHri»r7  i/ally  p*l4l  ...  

D^.      4i  i*r  u^iu,  Pr«fiirtiisc«    

dwlMttXincirtettf  Isvply  OmU«MT.M..  

•  IM.  H9v0lkn«.M*M«i«mo»)ifr«..L)   

,  €bff^.>KdlBOQliUlMnMvr,QidclBDB(t>[r«10 

Ciiy  ftf  Lnnil.ffi  Kf*?trlo  U«httairOrtf. 

Vo.      B  pflf  <.-Vint.  i'  j^tnlRitv'W  Pref.  <  « 

•  Co.       ft  pffrOiint.  Dow  nturn  Hv-Th:  frnd.)  ...... 

ii  \,-J>-  \  D'j-v  S-.'-.-Li  i.-ri.^  fiLi;  -M,,)   . 

CoiJnty  of  I,<ir.il-iti  n,  |  Hni«h  I'rjv.  L>rilin«ry  ..  „  . 

Ik<-      ft  pf^r  1'onr.  (';iirn!i».Uvi.  Vni'iir^icm  

D-J.  DuK.  a[.>7k".-rL*.>ll  p.I  1  vlfd.)  .„a«| 

Fr.k<:^[«rv  K'.tr-ir-Vilj  .S-ij.Tly Or.Unajy 
Ill  ivo  >^l^«■  '.I'f  l-.i;  l^riiiuiiry  .....  .. 

K^ndlrigtor.  »!.(:  Kill>;!iW^i  i'l^ij-.JTlI'n'a'-T  .... 

Do.  ^  p^-rCor-i:.  Ui  I'r-''.  'J>..<'..  Sl^  (r'-i  1 
Kuti--;'j..V  rLii_-.  <.'o  \  .■■i-'.iii.j  If.i)  Cm  (Jji;  )i  . 
i^.iniL-yn  B-'xriric  Siijiiily  Orllnary  .I 

IXi,       6  pnr  l*'iint,  Froff-mriei) 

Do.       -i  par  Coot.  \ml  Mi>rt4<Aj|4 
MearoiKjUc*!-!  KVki-  ^a]yp\y  Ori.  .   

|K,.       t  r-i       il    ....   .... 

Do.  jKT  ('K^fll.ll1^^.yt*K;^t  Flrai  Marijra,{i  ,.  ' 

Do.      S*  f'T  (.loiit.  M.>r(.,  I>4)tx.  fit«oll  (fdd.)  «...  i 
NrUln*?  nil!  K'.rvitrlti  OnSiiUMy 
(>i?nril  Ek^ctrlc  OrdlDary    ......  ...w 

R»r.it  Ki'^rtrlc     

Hirer  r  VJ«  K  .f.t.  A  Tr  et''-.  r.M..  A  ^  Ut  ^.'r.DQlk.J 
RorfcJ  KltirtrK--  IVirrpar.y  of  Mi..nir«»l  .■^^] 
■      I>n.       *^  per  Oimt.  )*t  U'>n.^4»  l)al>«niijrM 
Ml.  J»ai'3t»S(»-|ri  Pull  MmH  tJ. t*alrlr3,0rjln»ry    ., 

Pu,        7        <''"i-L,  l*n'-fitn--iL.-o    .  ..    ....  ...,..„,. 

U"^,        -Ji  T"!'" Ti-.,  l.''iil...ifm.:i- Sl-i.-t    'II. 1;  . 
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Do.      ■*■'.  L>t''>.*'njTfa    ......  .,   

flcatii  t»on*loo  8i«CM-ic^:itJt'ly  Ltf-aLaary  . 

WMtMlttiMr  Btteirte  aupvty  <Mmt?    ^^i-^^-  i 
tLCCTRIC  ftJULffAYS  TRAM«XYS.  Ae. 

m»r kp'"--il  P*llW>lW<"Mrl  TrA  tlWH'*  ..  .....  _ 
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The  ELECTRICAL  CO.,  Ltd. 

OONTRAOTORS  TO  H.M.  GOVERNMENT. 

Hmmd  Offices:  122  S  124,  CHARING  CROSS  ROAD,  LONDON,  W.O. 

rtlograpMc  kAMm  .  "  OALVA!»09COP1.-  TtUptaon*  Nd.  HtS  OCKXAKD. 

Fittings  Department:   162,  SHAFTESBURY  AVENUE,  LONDON,  W.O. 

rtUUigt  D«p«rUnnit  Ttlnjitooii*  No.  iOX  OURAKD. 


MANCHESTER  BRANCH: 

21,  CORN  EXCHANGE  BUILDINGS.  FENNEL  STREET. 

Telfphono  >'o.  iKtl  CHTIilU 
Tde(.  AddreM:  "Cuccrr  If  AKCHISTEK." 


SOUTH  COAST  BRANCH! 

134.  NORTH  STREET,  BRIGHTON. 

T«laphon«  No.  OMMl 
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TiiT  «j^rf^Tir!  rnntnr  Ipfttir*  Viy  Major  OA«DltW,  t>n  "  Elciotrio 
iUUways,"  lut  MoBd^y,  dsali  with  difCaranoes  between  poly- 


vith  the  riiui7  .lystcm  of  poln>bMe  treetion.  in  which  eo much 
iaterast  bu  lately  been  atOBied  on  aoeooiit  of  the  propoMl  to 
hm  it  on  tbe  Imwr  Obda.  On  tUi  vystera,  m  spplM  to 

railwsyB,  very  hi rV)  presmres  are  used,  the  preaeure  Intended 
to  be  emplogred  on  ibe  lanei  Cuda  being  m  high  as  S,000 volt*. 
^•j^  mmf^m  flirt  ffab  pnmnio  «n  Im  tm^ni 

■afei  eren  tbun  with  500  volta  on  a  third-rail  near  tht-  ;:r  nml, 
beeemie  the  polyphaee  ooDdaoton  Mn  be  plaeed  oreihead,  and 
ttMf  Ma  seadily  be  pnitaslad  by  ibnMnatt  d«vioN  is  ttw 
erent  of  their  falling.  On  the  train,  the  engine-driver  and 
ottMT  ptmuui  an  ptotaotad  bom  the  high  voltage  by  the  use 
of  oompM— ifl  air  for  woiUttg  all  tin  regulating  gear. 
Thus  the  trolley  is  raised  or  lowered,  the  switobea 
are  thrown  on  or  oA^  the  uotOM  m  Mgnlated  for  vary- 
ing sptieds,  and  (MMtllMi  an  ijyasted,  all  by 
means  of  pnenmatio  oontrollerB.  Goailhif  li  dbyMMsd  with, 
tboogh  not  at  the  saorifioe  of  spdag  tMfaBsion — a  matter 
for  no  small  oongratolation.  The  BMrtor  ahaft  is  hoUow, 
jte  inner  diameter  being  mwsh  larger  than  the  wheel  axle 
passing  through  it.  Floxiblyoonneoted  links  convey  the 
power  from  the  rotor  to  the  driving  wheels.  By  this  ingenioas 
anangement  considerable  lateral  movement  is  possible  in  the 
mt<ir  withoin  interfering  with  ita  driving  rate.  In  the  next, 
aad  conoloUiu^,  lecture  M^jor  Oasvbw  will  discuss  the  eqnip- 

muA  and  mrUag  of  a  ftall^nala  ndlvaijr  Inr  MbacbaB  aiiA 
anlD  tnOe  on  the  polyfhaia  qaUm. 


Rkcextlv  tvc  l:ave  had  more  than  one  occasion  to  com- 
ment on  the  procedure  of  the  discuasiona  at  the  Institotioa 
of  Bhotital  Bngnwan,  and  «•  daaini  eneo  agaia  to  ntom  to 
the  subject,  and  on  this  occacinr:  to  address  our  remarks 
espeoialljr  to  those  who  take  part  in  these  debates.  Be&mii 
waa  Oa  ptMiiea  to  Aatribnto  aavaaoo  ocqptca  of  llta  titpm 
several  days  befure  the  mooting,  it  was  considered  a  grievanoe 
that  those  interested  should  not  hava  tba  Offoctani^  ol 
making  thamaabae  aaqoalataa  twronliaiia  vlfli  tta  aattior'a 
views  on  the  subject  under  discussion  and  his  arguments  in 
support  of  them.   Snhaagneatlj,  vfaeo  the  distribuUoo  of . 
adtanoa  oopiaa  baaana  a  fagalar  tide,  it  became  anothai 
grievance  that  time  should  be  wasted  on  the  actual  reading 
of  thaoa  Papaia  at  the  meetings,  when  everybody  who  wighed 
to  do  ao  nigfat  bava  perused  them  beforehand.  This  complaint 
might  be  considered  more  or  leas  joatified  now  that  Ow  saorata^ 
of  the  Institution  offers  on  the  reinin'lf^r  j^o'tcarda  to  send  anj 
member  copies  of  all  the  i'apers  regularly.   The  last  two 
Papers  before  the  Institution  waia  OB  UiMjr  nlK 
jeeta,  and  yet,  in  apite  of  advano*  rroof'»  liaviu"  hf^n  sent  out 
in  plenty  of  time  in  each  oaee,  the  m^ority  of  speakers  in  the 
discussion  prefaced  their  ramada  frillh  (ha  atatsmant  tbak- 
they  had  not  read  ths  PRpfr— some  apeakers  oven  seemed 
proud  and  others  highly  amused  at  the  fact.   The  practioe 
of  sendiag  out  an  •d<faa»a  aovy  of  a  Safar  to  aiaqr  Mtobar' 
^ho  asks  for  it  i«  nv  -Tr-jUont  one,  and  should  tend  to 
elevate  the  quality  of  the  disonssioas,  bsaidas  being  a  saviag 
oftiiMli:r«>l>Iia8  (IwMttwr  tolalhiBPilwrbatalaB  aa 
read  or  to  deliver  the  briefest  possible  abstract  or  a  few  sup- 
plamentasy  xamarks  to  start  the  debate.   But  if  members  do 
not  auk*  naa  of  tfaair  i^ifortnaity  to  baaona  aoqaaintaa  irilfa 
the  contcints  of  Papers  beforehand,  the  Council  of  the  Institu- 
tion, in  fairness  to  the  authors,  will  nntortnnatoljr  have  to 
rafatt  to  tha  iacnar  autle  of  prooedoia  tad  dhnr  tlia  lapan 
tobaiaadisAilL 


famoDS  Berliner  telephone  patent  haa  been  the  subje<A 
of  another  deoistoo  in  the  American  law  conrta,  and  it  aaaoas 
likely  to  produce  an  interminable  amount  of  litig'iition  until 
it  has  expired  or  its  invalidity  has  been  affirmed  by  the 
Supreme  Court  of  Appeal.  Bnefljt  the  hMmj  of  iha  fNttattt 
is  as  follows :— In  April,  1877,  about  three  months  before  the 
date  of  Kdison's  mioropbone  patent,  Etaut  BxxLiHxa  filed  a 
itt  ft  laaaa  awlaol  taHntHv,  and  tha  aotaal 
ma  fltad  in  Jm  of  Oa  aama  jmt.  A  ddaj  of 
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14  years  took  place  or  some  inexplicable  canse,  and  thi' 
patent  was  only  gnintod  in  November,  1801 — i.e.,  11  ytotn 
kitv,  tnd  iflaoidillg  to  Amerimi  law  the  patent  would  not 
expire  for  17  yc&ts  after  it  ■n-a?  tfranl^-i,  The  American  Bell 
Telephone  Co.,  in  being  owners  of  the  iundameotal  Bell 
patani,  lud  pnotkally  »  nmiapoir  of  Hhphody  tn  tb« 
Unitrd  SUtf  S  until  l^^^,  an.l  since  they  owned  the  Berliner 
patent  also  it  appeared  aft  if  this  oompany'B  monopoly  might 
wtend  imUl  1908.  WbaUier  oa  thlB  gnnaA,  or  wiUi  s  viaw 
to  invostigating  tbe  true  c^use  of  the  May  in  tha  Patent 
Office,  the  Government  brought  an  action  against  the  oom- 
pny  fur  tfas  tnmilaeiit  of  the  Beriliiar  pftl«Bt,  alkging 
fraud  ia  tho  Patent  OfTicti  t:i  lia\e  ooi'asiouo.l  the  dolay 
in  the  isaoe  ot  the  patent.  After  working  its  way  up  to 
fha  QnpiMM  Oootl  of  Appaal,  UiIb  Mtkm  nut  vlttmldly 
dfloiM  u  Jimar  of  tbo  oonpRBj. 

Iw  flM  nwntliiM,  liowamr,  tin  AtnBticu  Bdl  Tali^lioBo 

rompany  started  an  action  agalnai  the  Xational  Teli- 
phone  Manufactaring  Co.  of  Boston  for  infringement  of  thf 
Bodiner  patent,  Uito  nat  bong  fiaallj  baara  at  the  Unitod 
StatM  Circuit  Court  in  Boston  after  the  deciaiou  of  the 
SapwBM  Gonrt  referrad  to  above.  The  hearing  of  this  new 
auit  KM  eondladad  io  NoTember,  1S99,  bat  the  dwrinon  of 
Judge  A.  L.  Bbowm  on  the  <  ase  was  only  given  on  Feb- 
ruary '27  last.  This  judgment  is  advaxaa  to  the  patent,  which 
it  declares  to  be  invalid  becaose  at  the  date  of  tho  application, 
.June  4,  1877,  the  invention  had  not  been  made  which  ia 
(iRqcrihetl  in  the  patent  as  finally  issued  14  years  later,  la 
tiio  course  of  bis  judgment  .Judge  Brown  says  : — 

Ttifl  orijjiiul  a]i!ilici*.i"ii  1  >  iuii^eK  [>uri»rting  to  Im?  amvndmentii,  ba« 
bavn  cotnpkuly  tnuwdirtnad  iiitj  au  *{>i>lic(ition  for  «  dUtinct  ioveuUoti. 
lliU  tntuforiiiKtiuti  is  uf  the  mmt  remarkable  character  ami  waj<  made 
after  Kdihon  s  lavrboit  wnn'ni  t  nnlvi  =]»(»'fh  trsti'initler  WM  iuTOnietl 
And  deHL'riliod  in  It  |ir::jle'1  ;>ui'li'A.iti<>:i.  li  nn,' ii'luiont  i«  OleigM,  •*•!> 
il  BSWUKU  blut  uwle  the  mvealiDO  before  Juiu  4, 1B77. 

It  vnma  tbitin  tfato  OMethoiwteat  iMrjarhM  om-ttuciktA 

himself,  and  this  is  a  warning  to  patent  amenders  in  this 
oountiy.  The  jodgmant  is  a  long  and  very  complete  review 
of  the  eaae  aai  the  peteiti,  evoD  it  it  iom  not  joslffy  th«t 
l'>  montbd  slio'.ild  have  been  required  for  \l~  preparation. 
Aa  the  Cixouit  Oourt,  howem,  is  only  a  Court  of  First 
laataiue,  the  Bdl  oompaoy  may  slill  not  be  aatlaSed  with 
Judge  liitcnvN-'s  docijion,  and  tbo  Berliner  case  bidtt  fair  to 
oeeapy  an  onaaaailable  fosiUon  as  the  Jani4yo«  «•  Jarndyoa 
of  Anierieaa  patent  fitlgailteii. 


Ws  are  glad  to  have  Mr.  Haxmosli's  explanation  of  the 
alito  ot  tttmt  with  lagand  to  his  elootrioity  supply  scheme 
for  Dablhk  We  e(Mnmented  on  the  dtnatiaii  in  our  issue  of 
the  8th  inat.,  and  Mr.  IIammokd  replies  ia  oar  ootrespondence 
ooloaiB  this  week.  It  is  by  no  msens  onr  wish  to  beoome 
entangled  in  the  complexities  of  party  polities  in  Dublin  ;  and 
if,  in  ondeavourine  to  flxlrioatti  the  iruth  from  this  tangled 
web,  we  have  uawitl.iagly  done  Mr.  Huoiohp  any  ii^ustice, 
mhaalan to oipwM oarxagMii  AsftnaHerotfaotihowevw, 

tho  progress  of  tho  manioipsl  oloctricity  scheme  in  the  Irish 
capital  has  not  been  ea^y  for  those  outside  the  cicole  of  its 
^tomotsiv  to  UIow  I  ODd  Jiidgment  OB  Miv  HwHONft'b  aofaam 
in  ila  onliio^  unal  ovan  aow  be  macfad  aatil  tto  fbltar 


devc!op>iieui  becnmca  evidrnt.  Spl^inrj  aMii^P,  on  the  other 
hand,  all  fruitleaa  tuacterj  of  past  history,  there  are,  never- 

theloH,  aarml  aapaota  «f  Ibe  pfaaant  aitnatioa  whioh  eaanot 
be  ngtided  im  qolte  ntfsfactory. 

It  is  nndeniaUe  ttiat  Mr.  IIaumonu's  original  estimate  for 
buildings  for  tho  station  was  about  tSljKO.  Nor  can  it  be 
denied  that  Messrs.  -T.  aud  W.  Stswart's  original  tender  for 
X4I,674  was  the  lowest  of  the  four  tenders  for  the  buildings. 
Mr.  HAiwaMs  eaya  that  tin  eaomaoita  bMceaae  onrar  Ua  fig«»» 
in  all  those  tenders,  aro3c  from  tha  inclasion  of  items  not 
included  in  bis  original  scheme.  Were  the  contractors  asked 
to  toadof  to  a  revtoed  •paoifioatton  iaohtdlag  these  addtthMal 
items?  If  not,  whonoD  the  uninimity  with  which  all  havo 
included  them  ?  But  if  they  were  included,  why  was  the 
Coipontioo  afterwacda  odrised  to  reqiisat  the  oontraotora  to. 
carve  down  th"ir  ori£»inal  tcn-l  -r.^  ;  or  what,  ia  other  words, 
can  jusiify  so  enormous  a  redaction  as  £12,022  on  Messrs. 
Snwamr'n  original  tender!  '  With  regard  to  the  foondationB, 
the  impression  that  theae  wt  ro  to  be  red  iced,  with  a  viow  to 
economy,  may  have  seemed  justified  by  the  undoubted  fast 
that  If r.  HamoitD  ineladei  £700  for  foandatioas  and  bdalC' 
work  in  his  revised  list  of  items  "  probably  not  required." 
Certain  oltier  itenia,  it  is  tme,  are  now  to  be  transfenced  bom 
tiio  baitdlag  oootraet  to  other  aoatnola;  but  m  iia  toiae 
how  this  ia  going  to  alter  the  matter  generally.  Hii>wa?ar,  a* 
we  said  before,  we  await  the  eoursa  of  eventa 

Tm  eeoent  •ddrosa  of  Hf .  C  Wooo«i.%,  the  Bearly^eleotod 

president  of  the  S'nuthr'ni  nistrict  ,\3sopirttion  of  Oaa  Engi- 
neers and  Managers,  is  interesting  reading  even  for  eleetrie 
light  eaghieaira,  who  srn  alwaya  ghd  to  Inww  what  tliafar 
frien  Ity  rivals  think  of  them.  Mr.  Woodali.  evidently  iloes 
not  love  eleetrie  light,  but  he  confesses  to  ooostantiy  watching 
ito  pragnas,  and  he  feproeehoa  deetrieal  engbieen  for  not 

watching  asoloealy  the  prof/rosa  of  ^rtis  lightin;;.  Mr.  Wixidall 
lias  overlooked ^the  fact  there  is  not  the  same  necessity.  It  is 
eleotiie  Mg^t  engiaeora  who  aet  the  paee,  and  ' who  tbersiare 
need  not  look  behind  at  their  rival.  Gas  engineers  are  apt  to 
£arg»t  that  before  the  advent  of  eleetde  lighting  the  "  aietaaic 
methods  of  Iraming  gas,"  whioh  Mr.  Woonu.!.  thinks  are  the 
limit  of  the  electric  light  engineer's  knowledge  of  ga?,  were 
oonsidered  by  If  angineers  to  meet  amply  public  require- 
nunta.  Onlj  wImb  tin  an  lamp  showed  higher  posstbiHtiaa 
of  street  lighting,  and  the  glow  tamp  a  better  scale  of 
lighting  buildings,  did  gas  engineers  bestir  themselves  to 
emuUte  the  new  rivals.  Hr.  Woodau.,  nevertheless,  con- 
siders London  to  be  "  the  worst-lit  capital  in  BnMfi,"  though 
he  is  blind  to  the  real  reason — the  relatively  small  amount  o( 
street  are  lighting.  His  one  and  only  remedy  appears  to  be 
"  the  high-presaafa  ijyatom  of  incandeseont  \g»t]  lighting  (or 
■3tr-:-pt:i  Ar^  <-^n«n  spaces — in  short,  fgcovaiyinpoaa  to  wilioh 
electric  arc  lamps  were  once  put." 

'*  Wawt  osvy.  i'.r"  Is  too  delightful:  the  gas  engineer, 
forsooth,  is  to  look  on  the  are  lamp  as  being  as  extinct  as  the 
dodo.  Thn^ ostriab'Uka,  ho  miat  bny  Uabaad Id  Hm aaiBd 
to  abnt  out  flia  inovitohlB  faom  bin  pwflaw.  Whaai^aaifwn 
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uk,  is  this  woodocfal  high-preasiue  gu  syat«m  to  be  Men 
ligbting  rtwntg  and  open  0mm«  wbew  an  lamp*  wan  «Me 

put  Mr.  Wo<ii>ai.l's  son,  it  seems,  lias  arranged  to  ligbt 
part  of  "  a  soutbern  watering  place"  on  this  ^stem,  and  this 
•*w1md  in  oporation"  m&j  h»  '*th»  fiiat  inRtanoe  of  high- 
pteaBore  street  lighting  done  directly  from  the  workB."  Re&Uy, 
tba  aaxt  tima  Mr.  Woocnux  attempts  to  frighten  etootiia 
aogiaaaiB  he  inai*  9o  better  Ann  tUs. 

BwnoiT  gteat  advanoea  in  the  distance  over  vhich  sigDalB 
km  llMiB  sent  by  Herliiaii  warn  him  nliad  ooee  moca  the 
hjpgUiesis  of  the  feasibility  of  dgnalling  to  Krarn.  .^evt  ral 
gdhemaa  have  been  pot  fDrmurd ;  Nikola  Tula,  for  inataooe, 
haa  dariied  a  powarfol  cUiarte  engine,  by  wfakdi  ba  flUm  te 
ba  aUa  to  perform  the  feat.  It  is  oommonly  sapposed  that,  if 
fhan  ue  inhabitants  in  Mara,  and  if  thqr  an  intaUigent, 
thef  win  peraeive  and  reply  to  signak  fnm  tlia  Eaith.  May 
wa  snggest  an  elementary  experiment,  so  absardly  simpler 
tban  signalHng  la  M&ta  that  our  only  apology  for  anggesting 
it  is  that  it  atfortls  a  ready  means  for  testing  wfaather  highly 
InMUgant  baiiigB  an>  neceesarily,  or  even  probably,  capable  of 
understanding  human  signalg.  Of  the  reinarkablB  inlelligeru  e 
of  ants  there  can  be  no  doubt ;  and  it  ia  a  simplo  mattfif  to 
ihiliwin'iit  whaQiar  anj  givan  aats'  nert  ia  inhabited.  If  clever 
ants  at  a  humiTcd  yarrls  distance  do  not  intelligeuily  respond 
to  Mr.  TasLA's  signals,  wliy  should  Martians  at  fifty  million 
mOaa  do  io9  Ii«t  Ifx,  Tmax  foam  hia  vondarfnl  aUiatk 
engine  on  the  neareFt  aat'bUl ;  let  him  ga  to  tba  anl,  eoaaidar 
bar  ways.  «nd  be  wise. 


■   Cable  Interruptions.  Date  of  imcn-upLido, 

Latakik— Uyprui   _  nm-'-i  June  21, 1899 

Fkii— Uaruluiii    Ibr.  9,1900 

Mjufwaie*— Barerioitt   Jan.  7,1901 

S«»— Bushire  -    Mar.   7,  1001 

Radio-ActiTe  Material..— >Fr.  F.  Gicsol,  in  tho  CVi'.'  .i/  .\-ts 
for  March  15th  dpgcribca  hnw  radiiini  raya  cduHK  skiu  wouikIr. 
They  al.io  cause  plant  leaves  to  acquiro  nn  autumnal  yellow 
tint  The  author  states  that  .^alt.-^,  gla.3>),  p&p^r,  In.,  are 
aflei'tci},  the  Ittsl  named  tiiruiug  brown  and  brittle. 

Cables  Commanicatioii  Committee. — A.  ineetint;  of  this  com- 
mittee was  held  on  Tuf-sclay,  uuder  tho  pro^ideney  of  Lord 
Balfonr,  when  evidence  was  given  by  Mr.  15.  T.  Ffinch,  C.l.l  '.., 
Director  in-Chief  of  the  Indo-£arope>sn  Telegraph  Department 
(in  London),  and  &Ir.  C.  H.  ileynolds,  laie  Duoctur  (ieooral 
of  Telegraphs  (in  India). 

fnialaaa  Tatagnfhf  bi  Australia.— Mr.  Janvey,  electrician 
to  yia  'VMoiitB  Feat  Ofioe  Departmnl,  baa  completed  the 
aiaiigB  «f  Oa  wMim  tal^npbf  aiSkratii!!  between  Point 
Ofittuid  aaA  WDHamitowii.  Ha  wiU  supply  a  report  to 
Mr.  Gnzr,  tba  Poitaiaatav-GaBatal,  •■  to  iba  teaalt  o<  bk 
experiments  as  soon  as  posoble. 

Wireless  Telegraphy  and  the  Royal  Tear. — Wheu  the 
<'Opliir"anJ  her  naval  cacort  were  noaring  Gibraltar  the 
"Niobe''  was  ordernd  to  proceed  full  ateam  ahead  and  open 
np  wireless  telegraph  communioaUon  with  the  tieet  at  Gib- 
raltar. The  signals,  which  were  sent  off  when  abeam  of 
Tarifa  Point,  were  received  by  H.M.S.  "  Arrogant." 

Large  Two-phase  Units  for  London. — An  advertisement  in 

;3g,i.j  this  Toek  --itatea  that  tllP  rtir.  i''..  :rH  'if  Me'rii 
piilai,iui  1^^  cu.c  Supply  Co.  arc  cocsidt;rmg  tho  uipcdioncy  oi 
adopting  larger  units,  and  are  prepared  to  receive  d^signji, 
accompanied  by  fall  apecifloalion  and  approximate  price 
(arected  at  their  works  in  London),  for  complete  t  -.  i  f  liune 
Steam  onita  having  an  output  of  from  S.OOOkw.  to  4,CNX}kw.  at 


a  preesare  of  '>00  wlta  per  pliase,  and  at  a  froqueacy  of  60 
complete  oyles  per  second,  such  units  to  work  in  parallel  with 
tho  cxieting  l,.'>O0kw.  uoititof  thu  company.  As  an  alternative, 
similar  units  generating  jit  lO.O.IO  voltn  may  be  considered. 

Maw  Tatoptaone  Siobaogaat  HoU.— TliaNatkiaal  Telepfaooa 
Co.  baa  ogmti  a  saw  oantntl  takpihona  exobamga  at  HoU,  iba 
eqnimiuaiaf  vbicb  embodiaa  tba  ktaal  bmpRiMmaiiti,  inalol* 
ixigtiiaowtrat battery  systaiB.  TbisiatbaiaaaiidaxoliaaBBiba 
aoofaqrhas  fitted  oa  iMtHgtlm,  the  first  having  b««B«t 
BrnlaL  Underground  wnaa  aire  raaployed,  204-pair  oaUat 
being  naad.  We  pabUahacI  some  time  ago  a  oomptote  teehnloal 
dest^ption  of  the  central  battery  system.  In  this  case  each 
oporator  ba.s  17  paira  of  phiK''  and  chonls,  and  serves  100 
subscribers.  PQwar  is  supplied  by  a  gaa  eni^ine  driven 
dynamo.  The  mileage  of  underground  wire  at  Hull  is  about 
G,000,  and  there  are  also  9ver  1 ,300  miles  of  overhead  wire 
in  the  area.  In  flonnaetion  nilb  tbia  aiofaapga  tiwa  aia 
seven  exchanges. 

Electric  Traction  hi  Germany.— The  BltitratgchKitdk  SSiA- 
tchi  i/i  for  February  7  coataina  iti  yaarl/  aammary  and 
full  statistics  of  the  eleetrleall7<ilrtveB  tcanwaja  ia  Qermanv. 
On  SeptemtMT  I,  IWO,  tbaia  wara  99  tanOM  baviqg  alaofcna 
tramwayd  acanM  6t  on  Saptanbar  1,  1809.  Tb»  tglal 
lenstb  of  Uoaa  bi  tba  iMaa  tuaa  braeaaaad  fton  3,Q48lnau  to 
2,fl68km.,  Oa  laogib  of  traeb  fnm  2,81fikin.  to  A^Viikm.,  fba 
number  of  motoreasa  (ram  4,804  to5,99l,  the  n  amber  of  trailers 
from  3,188  to  S,99i ;  Uw  total  capacity  of  generating  plant 
from  58,609kw.  to  78,(06kw.,  and  the  total  capacity  of  power- 
hooaa  batteries  from  18,582kw.  to  16.890kw.  Besides,  at  the 
commencement  of  Roptember.  1900,  2S  other  towns  had 
electric  tramways  in  progro^  or  debnitely  decided,  with 
821km.  of  lino  and  l,0:>»km.  ot  track.  Of  thaaa  6  bad  baan 
compkted  by  January  1,  1901. 

The  late  Prof.  Fitz  Gerald.— At  the  meetmg  of  the  DubUn 
local  section  of  the  Institution  of  Electrical  Enginsaza,  on 
March  Tth,  Prof.  W.  F.  Barrett,  F.B.8.,  referred  to  tba  loas  tba 
Motion  haid  sustained  by  the  death  of  its  chairman.  In  tm 
elo^oent  and  feeling  speech  he  said  that  not  only  had  soienea 
lost  one  of  her  most  eounent  and  bnlliant  aona,  bat  «a  had  all 
loat  a  dear  personal  friaod.  His  waa  one  of  tha  nnMt  gifted 
uid  hishly-trainad  yat  modeat  and  imaal&b  Batauaa,  cuaaljr 
reflembling  both  intelleetaaUj  and  in  obaraatair  tba  gaeat 
Englishman,  Clark  Maxwell,  iritHi  alao  passed  awaj  at  tha 
same  age  and  in  the  primaofUi  totdketaal  pawec  Or;F.  T* 
Trouton,  in  secondbig  tba  naotiithM,  aaid  that  what  roaa  no 
meet  clearly  in  hia  memory  waa  tba  utfinita  sympathy  PmL 
FttxOerald  had  always  evinced  with  otbaia  in  all  thor  idaaa 
and  plans.  He  bad  never  spared  trouble  in  assisting  tboaa 
who  songbt  his  advice,  and  he  bad  ever  placed  bis  brilliant 
genius  at  the  service  of  aJl  serious  students  of  seienoe. 
Dr.  A.  TraU,  who  had  known  Prof.  FitzGerald  aa  a  personal 
friend  evt>r  .lince  he  came  to  Trinity  College,  Dublin,  having 
alBO  spoken,  cho  resolution  was  carried  in  silence. 

The  Institution  of  Junior  Engineers  Annual  Dhmer. — Tho 
sixteenth  anniversary  dinner  of  the  Institution  of  Junior 
Engineers  was  held  last  Saturday  at  the  Westminster  Palace 
Hotel,  when,  owing  to  the  unavoidable  absence  of  Sir  E.  J. 
B«ed,  the  oh^r  waa  taken  by  Prof.  John  Paoy.  The  cugi- 
neering  and  colonial  irarld  were  both  io  fotM^  no  less  than 
fiDareotonkabob^fIa{praasntadfaJtbaicaMlli'HDacaL  Moat 
of  tba  amdnn  capeoUUj  falenad  to  tba  Mm  «(  Skittth 
^ngineanng,  Am  geoaral  tana  babw  ftnthnfatiit  EUr  Honaa 
Tozer,  KCMQ,,  aflant^dMnl  lot  QiWMriidl,  mi  avn  aUa 
to  stata  flwt  tba  aalanf  ba  rapiaawitad  bad  not  boodit  • 
ponoywortb  of  ao^baaong  matarial  onlatda  tba  Umtad 
Kingdom.  Sir  Walter  Peace,  K.C.M.Q.,  agent-general  for 
Natal,  in  proposing  the  toast  "British  Engineering,"  was 
more  critical,  complairji^u'  fr.  mi  a  business  puin:  >  if  .  ih  /,  Hi.it  it 
wan  impoBsible  to  obtain  guoiia  of  a  given  qns'iity.  ".h;.-. bt; 
!ii.:l  Ir,  pJiiee  orders  with  the  riiiie.i  i'V.iii;_'  to  the 

fact  that  ituny  could  deliver  i]uioker  aud  at  a  lower  price. 
Prof.  Perry,  in  acknowledging  the  toast,  said  that  we  were 
now  going  to  standardise  everything,  but  our  chief  handicap 
lay  in  tho  over  capitalisation  of  indugtry  in  England  ;  and  wa 
should  eduoate  our  capital^  to  trust  the  young  engineers. 
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HH«ni  of  fha  mnliit  TdMiniliir-TlniN  ships  of  ths 
IQflf'i  mnjt  AM  vitt  vtodMi  tOuuuiiltB-^t  the 
«AI«Ddn."  "  Sbiw  Pvd  »  ud  •Mbbmpas hsm 
iCMnllT  baen  anchored  OMrBoomemouth,  in  tbe  direct  p»tli 
of  the  MftrcoDi  signals  tMlwaen  Bournomonth  and  the  Isle  of 
Wi^ht.  XolwilbBlandiog  all  that  b:i  i  1  ■■••r.  lid  in  Bcorn  iif 
the  BiJi<goition  that  Marconi  aignala  can  hi-  iutorcoptcd,  it 
occumd  to  somcLiuo  oa  one  of  these  ships  to  see  whetiinr  thn 
thiuK  could  be  dose.  The  special  oorreBpon<ioat  of  a  daily 
oontemporary  describes  the  results  an  follows : — 

They  were  kejit  hu»j,  iu»)  ettlert&iued  Ly  ukisix  ta  itw  cnemgw  irhich 
|WMed  from  lime  lu  time  bet  vreeu  Mr.  Morconi'n  |>riT*te  MatioM  on  tb* 
ooMtw    It  WW,  fur  inataoee,  plcaaaat  Co  knuw  ihkl  the  OpmlM  at  M*  e( 

th«  KUiluns  hjwl  et]juye4««ik«  f«r  tlMtar  iMtmd  tketrMMmilff bi oftriBg 
the  |»per  wbioh  turrowJsd  IS  t»  <Mr         IsllMUHle  at  a—Airttalfai, 

ma  dulj  k|>iir«iMe<l. 

flumUy,  Ifkrch  lOtlv — Quiet  cUy  «t  wKbor.  .  .  .  Vtatatft  people 
Wtn  bus*  e^it  ill  the  niornini;.  We  hope  that  th«  geotleinn]  OHationod 
in  the  diwpatch  rmlly  did  "  get  an  well  with  the  girU,"  but  from  Ok 
time  of  the  nieaaaiiie  than  NciiMid  to  be  aonie  little  doubt  about  it. 
Hy  ih^.  WAV,  until  Mr  Mr^rT'-nit  cnv  inv»TfU  A  mAcT(M-)»<  fh.^t  will  prr>n:vw^ 
iK*L  U»  trll  IaIm  'lut  iif  ■.;hi»i.I,  !,r  cvn  liar'll^s  nxjwct  the  jiul^ii-  i-p  t*kc 
•ntbowaaticaiijr  to  the  "new  tclo)^i>hf."  An  it  la  dow,  all  that  a 
I  of  an  niqvBiBf  tiini  of  mioa  mid  do  Kill  be  lo  ptv  a  roralt;, 
-  '—■ —  «-  • — '  ^  *  '-f « ha  would 


est  «p  a  wiriliw  initallatwn  ia  Ua  baak  mtita,  and  hi  a  « 
to  ia  iiMNHiM  ofdl  thaaMirts  «{ IshaasflM^^ 

OHtaaiy.— W«  n(i«ltoiMin«  fin  teth  of  Mr.  Wiffinn 
Baniy  Asmctby,  imich  took  place  auddenly,  (rom  heart 
fiulttre,  at  his  residence,  "  Wallasea,"  Barnes  Common,  on 

Kundfty,  ITtL  insl.  Mr.  Axworthy  wan  born  on  .lune",  ISl,"), 
and,  after  completint,'  his  cidvication.  entered  the  accouutanta' 
deportment  of  the  NVallosea  Local  Board.  On  tbe  formatian 
of  the  Braziliao  Submarine  Telegraph  Co.,  in  1873,  ho 
entered  its  service  as  accoantaut,  aud  aftfarwiirdn  wa.H 
al-'o  traffic  manager.  In  KSDh  he  became  manager  of 
tlie  lirazilian  Sabmarine  and  Western  and  Bra.aliaa 
Teiegrmpk  Compftnies,  which  were  merged  in  the  Western 
Tek^raph  Co.  in  1:^119,  and  was  manager  of  the  Loudon 
Plal!nr>.Brazilian  Telegraph  Co..  and  secretary  of  the 
Pacific  and  European  Telegraph  Co.  from  ita  formation. 
He  represented  the  Brazilian  Sabmarine  TeiegT»ph  Ga  at 
the  International  Telegraph  Conference  held  at  Bodapeat  in 
1896,  and  was  one  of  the  tnirteee  tut  the  stafif  in  connection 
with  the  Pension  Fund  of  the  BMUmaad  Associated  Telenaph 
Companies.  Mr.  Axworthy  was  universally  respected  and 
will  be  greatly  missed  by  a  wide  circle  of  oolleagues  and  friends. 
The  funeral  service  was  held  at  Barnes  pariah  dinccit  lod  tll6 
tateoMBt  took  phuje  in  Bamee  Cemetei;  jtttmitif,  la  ftAH 
tka  to  tlM  sdatiTCs  tfaa  loUowiog,  amoncsl  ottian,  worn 
pmoi Ifr.  Jofaa  DwiNin-Feoaar,  the  Hm.  A.  Q.  Bfodiioli^ 
Ifir.  Fnaik  Diam,  Mr.  Briscoe,  Mk  B.  T.  Bnm  ( WmI  laMn 
wbA  Fmnhh  Taltgniph  Co.),  Mr.  F. L.  BoMbmd  (WmI  OoMt 
of  Auadm  T«kcnvlt  Co.),  OtptnD  Woodoodc  (Tabrajdi  Coo 
gtraeyon  mi  l^uuntenMoe  Co.).  Mr.  8l»ter,  Ifeiwrs.  G.  Draper, 
A.  B  Hanlio,  T.  A.  Bullock  and  H.  SI.  L.  Smith  i  Eastern 
Telegraph  Co.).  Mr.  \V.  R.  Lyne  (Raatem  Exteosioa  TeleRraph 
Co.),  Mr.  'ohn  Cambrook  (West  African  Telegraph  Co.),  Mr. 
W  Hibberdine,  jun.,  Messrs.  E.  Steer  Hodson,  Dover,  Cliffe, 
aud  Beach  (Western  Telegraph  Co.),  Mr.  S.  CoUett  (Globe  Tele- 
grapJj  Co.),  Mr,  V.  Prwidle  (Direct  Spanish  Telegraph  Co.), 
Mr.  H.  E.  Plank  (.Vfrican  Dir<!«t  Telegraph Ca),  and  Mr.  O.  R. 
NpiIhob   (Kiiropt*  and  A/ore.'i   Ti<legraph  Co.)    Tbe  f?oral 

tnbiitos  Wire  very  miiiierou^,  and  boauuful.  The  dsath  la 

announced  of  Mr.  Frank  Jarvi.'i  Patten,  whose  name  will 
always  be  associated  with  tho  invoatioii  of  tho  multiplex 
toli^^h  system  aad  tbe  um  ol  the  gytOMope  loc  giviog  the 


Atmospheric  Ifmitt  to  the  Propagation  of  Sound.— At  the 
Royal  InstitutJoB  last  Saturday  Lord  Rayleigh,  in  the  fonrth 

of  hie  course  of  leoturoB  on  "Sound  and  Vibrations,"  began 
by  considering  tbe  velocity  of  the  propagation  of  Fionnd  in  air. 
W'ith  rci^ard  to  the  discrepancy  il>■tw<^f-^  'he  dolorramations 
(if  that  val<K'ity  made  N'uwlou  and  Laplac*?,  nays  7Vj<  'J'inusi, 
he  showed  tbe  roason  to  be  that  thi'  former  assr.med  tbe  density 
of  air  to  vary  with  the  preadiirf  a  -gertcd  by  ] logic's  law,  while 
the  latter  perceived  that  it  did  not.  It  wag  not  very  easy  to 
auiiWer  tilt  question  whether  sound  was  pro]iii;^»t*d  wftliout 
loss,  the  word  los.s  not  being  ben'  understood  as  referring  I' i 
ttw  diminntiOQ  of  tho  intensity  of  a  sound  with  increai« 


of  dntiaoo  ban  jii  mann.  The  ffimoid^  of  making 

sonnds  carry  at  sea  was  well  known  ;  yet  it  had  been  caleulated 
that,  according  to  the  law  of  inverse  squares,  a  sound  absort^ng 

00  H.r.  should  ijH audible acro.is  the  Atlantic.  Thatitwaanot 
so  proved  that  some  factors  had  bcon  left  out  of  acoaant  in  the 
calculation.  A  r^aaon  advanced  by  Tyndall  to  explain  why 
sounds  were  not  freely  propaRatod  was  the  non-homogeneity 

01  the  atmosphere;  he  held  that  it  might  auumea  "  flocoa- 
lent  "  condition,  which  was  a  distinct  obstacle  to  sound,  and 
ho  devised  an  oxperitncnt  in  which  Ihe  pre.teaoe  of  portions  of 
air  o£  different  densities  was  seen  to  liave  an  effect  of  the  kind. 
But  Lord  Kayloi^'h  found  it  hard  to  decide  whether  or  not  the 
"  acotistical  refraction  "  diacui^sed  by  Stokes  and  by  Ilonry  was 
not  a  more  important  cause.  If  the  higher  layers  of  the  atmos- 
phere were  colder  than  the  lower,  as  was  often  the  ca.se,  the  waves 
of  sound  wotild  be  retarded  asto  their  top  portions,  aud  since  th«^ 
direction  of  their  propagation  was  at  right  angles  to  their 
vertical  height,  they  would  be  deflected  up  over  the  head  of 
tiie  obaerver.  If,  on  the  other  hand,  the  air  was  colder  below 
than  above,  as  happened  at  night,  the  path  of  the  vibrations 
would  ba  dofisoted  down,  and  this  partly  espkias  why  WMud* 
were  heoid  bM«  by  night  than  by  day.  Mooiiallj,  iIm^  tli* 
wind  blow  mon  ttraogly  above  tbra  bolow,  Mid,  tpti^  ow&ig 
to  Um  ntaidstk»i  of  the  tops  of  ttwumTn,  tiu  flftaot  inaU.  n 
to  daflMia  sound  overhead  if  it  UM  fpfag  apvioflf  bttloilB' 
wards  if  it  were  going  downwind.  Fisrtaaps,  bowowr,  tiM» 
causes  did  not  afford  a  sufficient  explanation,  and  recourse  must 
be  had  to  considerations  involving  the  kinetic  theory  of  gaaes^ 
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HUDDERSFIELD  CORPORATION  ELECTRIC  TRAMWAYS. 


Xh»  boKKigh  of  Uaddenfield  hw  ksl  «  STstem  of  tnm- 
'waii  fbv  nwy  bat  only  kit  nontb  it  inaugarated 

MMllto  trutkm  CO  tbsee  lines.  The  Corporation  of  Hudders 
iaU  b  (o  b*  CODgntolatAct  on  the  resalt,  eapecially  as  it  is  a 
HOOlA' dMOlge  at  system,  and  Auch  an  alteration  is  more 
dlnmlt  than  eetabUahiiig  a  completely  new  installation. 

Hoddersfield  atiirted  with  a  horsie  Bystem  of  traction 
in  1882,  ■when  10  milos  of  track  Lad  been  completed,  bat 
changed  tlii;:  i;,  .i^^am  in  1803,  and  by  1S98  28  milos  of  track 
had  Bc«n  laid.  In  the  latter  year  the  question  of  elwstrio 
traction  was  considered  by  tho  Corporation,  and  in  September 
the  borongh  engineer.  Mr.  K.  F.  Cam^wU,  M.In8t.C.£.,  vaa 


were  prepared  by  Mr.  Campbell,  with  the  amistanoe  of  the 

Corporation's  able   tramways  manager,  Mr,  J.  Pogsou, 

M.I.M  K.  ;  th  ij  V,  ,  ::.  il  f  n  submitted  to  Mr.  H.  F.  P  .rjhall^ 
M.IdbL,G.£.,  and  li.'kr  having  been  approved  by  iiiiu  tiie 
work  was  immediately  put  in  hand. 

The  silo  of  the  power-house  La  about  1  acre  in  extent,  and  it 
stands  on  the  r:i-.'i-r  rc'.n  ,  f  ram  which  ^-s^Lr  ;  -  obtained  for 
toiler  and  condoc  ini^'  f  irp  Hi  ?),  and  this  water  i»  found  very 
suitable  on  acooimt  r.!  ihc  Eiida  from  dye  works  along  the 
river ;  it  will  bo  in  a  moat  central  position  for  tho  oompieiad 
eyatem  ;  it  was  already  the  property  of  the  Corporation.  nfl«d 
pxevioasly  liar  •  lenis*  deateoetor,  and  tba  aUma^y  ia 


HUDOERSFIELO 
6LECTW>C  TRAMWAY  SYSTEM 


The  refKurt  was  presented  to  the  Tramways  eommlttee  on  De- 
oember  1 2,  it  was  adopted  by  the  Coonoil  on  Febmaiy  24, 1899, 
•■d  it  wte  MMllved  to  proceed  forthwith  to  etflotcieallj  equip 
tttUbidlCTaBa  Oatiane  routes,  b  badbaao  ftofotei  to  equip 

li  Jtat«d^  a  mdl  BHtioa  Hia  BUMBto  tto  vNNMiv  fovv 
•fc  Mm  OononltaB  dttlA  Hakl  ilrtloD.  bat  ib.  OaopMl. 
ih»  boMBtt  nglBMr,  mm  tbmifj  awmI  to  thi?,  U 
ooaridtMafho  tritliiiK  ftattbo  oot  loiiHilo te fbe coiuyi^ie 

Boheme,  and  electric  traction  was  too  far  adraoeed  to  neoes- 
sHate  its  trial  on  a  smaU  scale.   Under  the  Act  1899-1900 

|x>WBrs  were  obtained  for  tho  construction  of  19|  miles  of 
track  outside  the  borough,  and  8^  miles  within  the  borough, 
making  an  aggregate  of  51  milce  ;  at  the  same  time  the 
Corooration  obtained  running  powers  OYeor  about  8  miles  in 
flwr^lliiwHtt  tfatrinfc  IlwBMMiMgrflMHCBAigMifloittau 


The  buildings,  which  haTe  been  ereetod  from  the  designs  of 
the  borough  engineer,  are  constmoted  in  Yorkahiro  etone* 
with  aabUr  facings,  with  roofe  of  Welah  riataa,  aad  nifiaitBt 
gUaiogtothoroughly  light  every  put  of  fktMildings.  Tbm 
«fo  ttU  bom  embdiUunont,  bat  hma  *  inbatMiltal  oM 
woiktttnliho  oppeonBMk 

Tbo  MI«»boon  liH  ill  oDiiN  fcontmn  lo  •  vhw  rimift 
oonotntatod  batiNtn  St.  Thomai^o-RMd  and  Om  Bhor  Oobio: 
it  is  107ft.  ui  length,  69ft.  wide,  and  SSfL  high  to  the  square, 
and  provides  aeoomiaodation  for  eight  boilers.  Opposite  to 
each  uoilei'  is  an  arched  opening  in  ashlar,  with  wioaght  label 
mould  ever,  and  formed  of  sufiieient  width  to  pmnit  of  addt- 
tioual  boikrs  being  introduced  without  int«rfcnoo  with  the 
structure.  The  insiae  is  lined  throughout  with  double-preaseil 
bdoksi  thonolisoldaKiiitirabagrikvtthdjIlgUiMI. 
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wide  on  both  sides  of  each  bay.  The  apex  of  each  roof  is 
finbhod  with  continaons  louvred  openings  for  ventilation  ;  the 
flues,  Ice,  are  lined  with  firebrick,  and  the  front  of  the  boilers 
is  walled  in  white  glazed  brickwork.  The  flooring  to  the 
front  of  the  boilers  is  finished  in  cement  with  poIishcJ  granite 
faoc.  The  chimney  shaft  is  circular  in  plan  and  2'-'5ft.  high, 
buill  in  brickwork  and  finished  at  the  top  with  a  neat  mooldod 
■tone  cornice,  supported  by  shaped  and  moulded  corbels. 

The  engine-house  is  built  alongside  of  and  parallel  with 
the  boiler-house ;  it  is  ISOft.  long,  '12ft.  Gin.  wide,  and  !)5fl. 
high  to  the  square;  it  is  lighted  by  12  windows,  eaoh  5ft. 
wide  and  ICft.  high.  The  bidding  is  faced  iniide  with  white 
glazed  bricks,  with  tbnse  courses  chocolate  coloured  at  dado 
height,  and  the  projecting  bnttreEses  and  arches  which  support 
the  moulded  stone  string  carrying  the  travelling  crane  have 
buU-noaed  angles.  The  roof  is  of  steel  conetruction,  with  a 
skylight  running  along  each  side  for  the  full  length  of  the 
building,  three 
ventilators  are 
fixed  in  the  ridge, 
and  the  roof  is 
covered  on  tho  in- 
side with  dressed 
boards,  with 
mouldings  planted 
round  to  form 
panels  botwoen 
the  principals. 

The  car  sheds, 
which  practically 
occupy  the  re- 
mainder of  thd 
site,  provide  ac- 
commodation for 
8ome  25  cars,  and 
are  constrncted 
entirely  of  steel, 
the  roof  being  in 
fonr  bays,  suppor- 
ted on  wrought- 
iron  posts  and  neat 
lattice  girders. 
They  are  entirely 
lighted  from  tho 
roofs  by  means  of 
skylights,  and 
the  ceilings  are 
boarded ;  an  in- 
spection pit  has 
b«en  formed  be- 
tween eaoh  set  of 
rails  to  allow  for 
m  thorough  exam- 
ination of  the  cars 
when  necessary. 

8tand-pipe8  and 
connections  have 
been  arranged  at 

convenient  points  to  facilitate  the  washing  and  cleaning  of 
c&rs,  and  the  whole  of  the  sheds  and  yard  have  been  paved  with 
8in.  local  stone  setts  laid  to  proper  foils  and  suitably  drained. 

The  enginoerinp;  equipment  waa  undertaken  by  Messrs. 
Greenwood  and  Hatley,  except  for  the  electrical  equipment 
of  the  Paddock  and  Crossland  Moot  routes,  which  were  carried 
out  by  lieasrs.  R.  W.  Blaokwcll  &  Co. 

Three  boilers  have  already  been  fixed.  They  are  of  tho 
Lancashire  type,  and  wore  supplied  by  Messrs.  Taylor  &  Co., 
of  Marsden,  and  they  are  8(t.  Gin.  in  diameter  and  HOft.  long. 
The  flues  are  3ft.  Gin.  diameter,  each  being  fitted  with  five 
Galloway  tubes,  and  are  coostrncted  for  a  working  pressure  of 
1801b.  per  square  inch.  The  furnaces  are  fitted  with  Vicar's 
mechanical  stokers  with  special  clinkering  no/^les  to  allow 
the  clinker  to  be  broken  while  the  furnaces  are  working.  The 
coal  at  present  carted  to  the  power  station  three  times  a 
week,  but  a  coal  shid  to  hold  about  6U0  tons  is  going  to  be 
built  shortly  as  a  stand-by  in  case  of  emergency.  About  i2 
tons  are  consumed  per  week,  the  trams  not  running  on  Sundays. 


After  weighing  it  is  tipped  into  a  pit  from  which  it  is  raised 
by  an  elevator  and  deposited  in  the  conveyor,  each  boilur  being 
fitted  with  hopper  and  automatic  gear.  The  whole  arrange- 
ment is  driven  by  a  Greenwood  and  Batley  10  u.u.p.  motor,  the 
motor  also  driving  the  economiser  scrapers  ;  it  is  arranged  so 
that  it  can  be  driven  either  from  the  main  generators  or  the 
station  set.  Each  boiler  is  fitted  with  a  !)8-tube  MusgraTe 
superheater,  and  a  96-tube  Green's  economiser,  and  the  feed 
water  is  supplied  through  duplicate  piping  by  means  of  two 
Blake  and  Knowles  pumpe,  each  pump  being  capable  of 
supplying  3,000  gallons  of  water  per  hour. 

The  whole  of  the  ftcam  piping  is  in  duplicate,  and  ia 
arranged  that  any  part  of  the  steam  range  can  be  cut  o^t 
without  shutting  down  a  boiler ;  it  is  lagged  with  magnesia 
sections  and  drained  by  Lancaster  steam  traps,  Oeipel  steam 
traps  being  used  on  tho  engines.  The  pipes  from  boilers  are 
Tin.  diameter,  the  main  rang*'  pipes  are  lOin.  diameter. 

and  HopkiitBon's 
valves  are  used 
thrmigLout. 

Two  vertical  in- 
verted cross-com- 
pound condensing 
engines  Lave  been 
erectf'd:  they  were 
manufactured  by 
MeiwrH.  Mosjfrave 
L  Sons,  of  Bolton. 
The  high-prossare 
cylinder  is  17Jin. 
diameter,  the  low- 
pressure  85in., 
with  8ft.  rtroke. 
The  engines  are 
rated  for  ."<20  i.b.p. 
with  a  maximum 
of  650I.II.P.  at  90 
rev.t.  per  min.  and 
1 50lb.  steam  pres- 
snre  ;  they  are 
fitted  wiih  Mus- 
grave  patent  aato- 
matic  cut-off  gear, 
and  arc  designed 
-  for  working  con- 
doneing  or  non- 
condensing.  They 
arc  provided  with 
a<lju!tti>b!e  forced 
lubrication,  and 
all  the  parts  are 
supplied  by  two 
rum  pomps  on 
each  side  of  the 
engine.  Oncpnmp 
is  coupled  to  the 
nock  and  eccentric 
rings,  the  other  to 

the  crank-pin,  crosshead  pin,  and  side  blosk :  but,  if  neces- 
sary, both  pumps  can  be  oouplod  to  pump  the  oil  through 
one  main  pipe  to  the  various  parts.  The  valves  are  of  the 
Corliss  type,  double  ported,  the  high  pressure  only  being 
coupled  to  the  governor,  which  can  be  regulated  to  vary  the 
speed  whilst  running.  The  fly-wheel  is  18ft.  diameter,  with 
10  tons  of  metal  in  the  rim ;  on  starting  up  an  auxiliary 
engine  is  employed  to  bar  it  round,  the  barring  engine  making 
1,055  revolutions  to  one  of  the  main  engine,  and  is  fitted  with 
automatic  throw-off  gear.  The  air-pump  is  24in.  diameter, 
with  14in.  stroke,  the  suction  pipe  dipping  into  an  open 
culvert  which  runs  the  full  length  of  engine-house  io  the  base- 
ment. The  condensers  are  of  the  injector  type,  giving  a 
vacuum  of  from  2Gin.  to  27in.,  and  the  injection  water  return 
pipes  are  laid  alongside  of  tho  exhaust  steam  pipes  at  tho  top 
of  the  culvert,  and  discharge  to  the  river  at  a  lower  level  than 
the  intake,  the  whole  arrangement  being  made  !<uOicicntly 
large  for  a  total  flow  of  3,000  gallons  per  minute  when  the 
station  is  completed. 


lU-DOKKsriKLD  :  VliW  OK  ColIBlSID  Pl.lXT. 
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The  djnkmoB  are  of  Messrs.  Greenwood  aod  Bfttlej's  mnUi- 
polar  pattern,  OTer-oompoanded  bo  that  the  preesore  la  500 
Tolta  at  no  load  and  6&0  volts  at  d76kw. :  the  armatares  have 


relieving  the  shaft  of  any  strain.  The  machines  are  designed 
to  carry  an  overload  of  26  per  oent.  for  half  an  hoar  and  a 
temporary  overload  of  40  per  cent,  without  sparking.  They 


PUW  tTNUT 

JLA.  SUttiiiK  EDftuM.      K.K.X.  Eooaomliara.      F.  Vced  Itimpt.  r.S.S. 

Ht'DOIRSIOILD  ;  i'UK  or  GlRtRATfXG  SlATIOll. 


SopcitieaMti: 


slotted  core,  internally  ventilated,  and  is  situated  between  the 
high  and  low-pressure  cylinders  of  the  engine.  The  winding 
is  ^of  barrel  type,  parallel  wonnd,  the  armatare  oondaotors 


stood  a  test  of  8,500  volts  altlmating,  and  after  a  13  hoars* 
test  on  fall  load  and  overload  the  greatast  riirin  teooperatar* 

did  not  exoeid  8Q'K.  on  any  part.  '       •  •' 


Hl'DOMtmsLO :  Swt  \'iEw  or  CoiiaiNui  I'l.\:<t. 


being  laid  in  slots  prinoipally  bsulated  by  micanite  troughs. 
The  armature  is  mounted  direct  on  the  engine  shaft,  the 
armature  hab  being  belted  direct  to  the  fly-wheel,  thus 


besides  the 'above,  there  is  a  25kw.  direct-coupled  set, 
which  is  used  for  ligliting  about  100  IG  c.p.  glow  lamps,  and 
J  arcs  on  tho  station  premises.    It  is  also  used  for  sbttntiog 
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parposes  whan  the  large  eels  are  shut  down.  It  was  supplied  the  enfpnp  room,  and  is  operated  by  handles  from  an  over- 
by  the  British  Thom<ion-Hoii«ton  C>.,  and  coniiats  of  a  head  platform.  The  switchboard,  of  which  we  give  an  illus- 
Rearell  engine  coapled  to  a  dynamo  made  by  the  General    tration,  was  supplied  by  the  Critish  Thomson-Hooatoa  Co. 


t         •        •  lU-i>i>iasKiKui :  IsTiRioB  or  Ihiiuu  Hoinf. 


Hdudeksmiu)  :  ViKw  ok  SwiTCHnOAnD. 

Electric  Co.  of  America.  A  2o-ton  overhead  traveller,  It  is  mounted  ou  a  gallery  12ft.  9in.  above  the  floor  level,  the 
made  by  Messrs.  Broadbent  A-  Sons,  of  Iluddersfield,  and  gallery  being  connected  to  those  round  the  engine  cylinders, 
placed  27ft.  above  the  floor  level,  runs  the  whole  length  of    and  consists  of  two  generator  panels,  thiee  feeder  panels,  a 
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BoArd  of  Trade  panel,  aod  a  station  lighting  panel.  The 
switchboard  is  made  of  enamelled  slate,  and  is  mounted  with 
the  QBoal  complement  of  switches  and  instraments.  Mounted 
on  a  hinged  bracket  at  the  end  of  the  board  are  two  illnmi- 
nated  dial  voltmeters,  one  for  the  generator  the  other  for  the 
'bus  bars. 


They  were  made  by  Mesara.  BuBsell  &  Co.  and  erected  by 
Messrs.  Greenwood  and  Batley.  There  is  an  efficient  systflm 
of  two  or  more  guard  wires  where  the  telegraph  wires  pass 
over  them,  the  poles  being  earthed  to  the  rails ;  and  in  one 
case  where  the  telegraph  wires  pass  under  the  tramway  wire 
trolley  wire  suspenders  are  used. 


Hddoehshkld  :  Tai  Old  Stbah 


I  f  Turc  Caii*. 


The  British  Thomson- Houston  Oo.  have  also  supplied  the 
whole  of  the  overhead  line  equipment  except  that  already  men- 
tioned, which  was  supphed  by  Messrs.  R.  w.  Blackwell  &  Co. 


j 

i 

H^^^Hp^H^H^^S^              ^^^^^^  ^^^^^^HI^^^B^I^^^B 

HvoMlsruu) :  ExTiMOii  or  Powm  Hodw  aho  Cab  iiHUK. 


It  u  of  their  well-known  standard  type,  which  is  used  in 
Sheffield  and  other  towns.  The  trolley  wires  are  of  hard- 
drawn  copper  No.  00  B.  and  S.  gauge,  carried  on  tubular 
steel  poles,  of  which  we  give  illustrations,  suspension  polos 
being  mostly  us«d.   The  poles  are  plaoed  about  120ft.  apart. 


Four  feeders  and  three  rail  returns  have  at  present  been 
laid.  Three  of  the  feeders  are  paper  insulated,  and  made  by 
Messrs.  W.  T.  Ilenley's  Telegraph  Works  Co.;  the  fourth 
was  made  by  the  St.  Helens  Cable  Co.    They  are  drawn 


I  UDDDIRSniLD  :  ViBW  or  KlED  PdMF*. 

I  into  throe  and  four-way  earthenware  conduits  laid  in  cement. 
The  feeders  are  respectively : — 

LiB|(thwute  ...  ?  mils  ...  0'35  k|.  in.  go  ...  (h25  *q.  in.  ratom. 

Uutliuie    2  loilct  ...  0'4S   ditto     ...  0'4  ditto 

ftUnclmter  ruftd  1  mile  ...  0'4     ditto     ...  0'4  ditto 
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The  maximam  drop  under  the  worst  cireamgUinces  between 
feeding  pointa  an  !  thf  fnrthesc  paint  on  the  line  is  not  more 
than  20  volta.  Tho  muxitaam  drop  on  tho  rails  in  the  town 
it  abont  rtj  volta  and  on  the  outlying  routes  not  quit*  5  volts, 
the  leakage  current  being  about  ^tb  of  an  ampere.  Section 
boxes  are  fix<^d  about  half  a  mile  apart,  with  switdiea  for  cutting 
oat  anv  Bection,  and  two  main  switohea  for  disoonnectinf; 
nO  and  line  feeder.  Telephon«  oablee  are  brought  np  to  small 
aui-iran  boxes  fixed  to  the  feeder  pillar,  and  each  driver 
SMiies  a  tetepbom  of  the  Western  Eleotric  Oo.'s  make. 

Xhaaaatiiitmbwr'SS,  of  which  16  are  at  present  running; 
HufW^  baitt  bj  Messrs.  G.  F.  Mtlnes  &  Co.,  of  Hadley,  and 
an  niiWiiiM         Brill  in*Titnnm  traotioD  tnuka.  The 


length  of  car  bodies  outside  is  18ft.  7in,,  the  length  over  end 
platforni!--  2'.lh.  lit;.,  the  liRigh',  inside  (dear)  i]fl.  Hin.,  and 
they  have  a  total  carrying  capacity  of  57  paasengara — i.e., 
2i  passeugHrt)  inHiie  and  .33  outside.  The  cars  have  ver- 
milioa  waist  pan«ls  and  oiean-aoloared  zooker  pauals, 


omblazOMd  vith  the  Corporation  arms.  The  interior  is  very 
aefkti  the  mof  having  sycamore  veneer  panels,  from  which 
haiigtlM  iiusandesoant  lights.  The  pillars  are  of  ash,  and  tho 
doors  have  curved  oak  moulding.  The  inside  seats  have  staffed 
oashiona  trimmed  with  crimson  Utroeht  velvet ;  the  top  deok 
■eats  are  Callender's  patent  rain-proof  type.  The  ean  are 
haaiad  eleotrioally  bv  four  heatera  ot  the  Heating  Gom< 
panj's  make,  plaoed  MiMith  tha  mtim,  with  pacContadgriida 
thn^b  ttu  Uo^  boaca.  ■al  flMj  an  aiM  iiillt  foat  oaoe 
pillar  DDI,  thaaa  uving  been  in  bm  oa  tha  steam  ham  &r 


years.  The  postal  authoritiiiH  pay  X'i)00  per  annam  for  this 
and  allowing  postmen  and  telegraph  boys  to  travel  on  tho  oara 
free  of  oharge.  The  eleotrioal  equipment  of  each  oar  oonsists  of 
tvo fkanmiFHionlaa QM  niktlHitawUm of anmiiMM^ 


27«.n.p.,  two  HIH  oontrollcra,  MQ  circuit  breakers,  and  light* 
nint;  arroatcra.  Tho  motors  are  of  epooial  soft  atoel,  oast  into 
two  bowl-Rhaped  halves,  known  aa  tiie  "  top  "  and  "  bottom  " 
frames.  Tho  frame  is  thus  divided  into  a  horLzonial  pUnu. 
and  the  two  parts  bolted  together,  completely  encasing  and 
protecting  the  maohine.  The  motor  is  supported  in  the  rear 
on  the  oar  axles,  power  being  transmitted  to  the  axles  from  the 
annatare  b7  meafla  of  oot  steel  gearing  working  in  a  praotically 
yiter  tight  iron  eaae.    The  two  tgrpee  of  oar,  steam  and 


HvDBBsmui  DansworCBRaa  Vou  - 

electric,  are  clearly  shown  in  our  illustrations,  and  wc  thin!; 
that  there  is  no  doubt  whioh  is  the  superior.  Messrs.  G.  F. 
Milnee  i:  Co.  have  also  supplied  a  number  of  their  G  ton  lifting 
iaoks,  patented  by  Mr.  BusQh.which  have  several  novel  features. 
Their  chief  characteri.-ilic  is  that  the  npindle  is  in  tensioB  sjid 
is  suspended  on  ball  bearings ;  the  load  to  be  lifted  is  oarrisd 
bj  a  beam  between  the  two  jaoks,  this  is  of  H  section  fitted 
with  a  claw  at  eaoh  and  wUeh  anaiBH  tha  not  of  tha  jaek. 

The  pennanent  way,  of  tUMt  IP  miles  has  beaa  oteotricallr 
aqoiHg^  ia  difided  inta  twp  auUau,  that  hid  hetwawt  IflW 


Digitized  by  Gopgle 


Tmt  JtLBCIMOlAMS.  MABCB  22,  1901. 


U9 


Iri-ifTii',  MTiil  Ibul  w}:irh  lifiB  since  be«n  pul 
of  ■.liL'  borougli  touginecr.    Tho  rail 


and  1898  for  flUs. 
down  from  tho 

wiif^a  '/--^li  Lii.T  viir.J^  Lin>i  v,1ii1h1  the  old  Section  hAdagrocrro 

tin.  In  depth  thu  li&w  rail  l  at  groove  l-iVin.  deep.  Tbe 
BhplbteB  are  tusde  esperK^l'v  'rong  m  grMt  tnrable  was 
e^periene^  with  the  old  ret>[  from  sprfsgiog  At  the  joint. 
Wo  show  dotailg  of  rail  and  fisbplatfi  in  an  uloirtaratinn  1 
joint  is  bonded  witli  double  OOOO  copper  Felten  and  Guiilisaame 
"  Ncpttino "  bonds  supplied  bj  Meaarg.  W.  F.  Donnia  it  Co., 
fitted  hj  hydraulic  preasure,  cross  bonda  being  Ctt*>d  at 
intervals  of  r20ft.  AH  the  spooial  work  for  tho  permanent 
way,  consisting  of  crucibln  cast-steel  automatio  points 
ud  crossirjfs,  drain  rails,  Ac,  were  supplied  by  Mee.^rs. 
Aakham  Bro&  and  Wilson,  of  bbeffiald.  This  firm  have 
■applied  tbe  Oorpor&tlon  with  this  oIub  of  material,  aa 
waU  u  •  laige  qiUBtity  of  the  stMl  inoidmtab  for  the  rolling 
•took,  fop  WA  liM  SO  years,  fbe  town  diatriok  is  terj  hillj 
iod  some  of  tbe  gradients  are  very  trying,  the  steepest 
gradient  being  abont  30  yards  of  1  in  11,  and  the  sharpest 
oarre  has  a  mtau  ol  Mflk.  The  aerrioe  in  the  town  ia  every 
10  minutes,  ind  ootride  90  mimites. 

In  oondnaloD,  m  maj  tdd  thiftt  the  dttirman  (Mr.  Aid. 
|bkb)  faaancwidtd  mtt  tin  deolrieBltnnwaT  department, 
■■ilWian  Iff  w  deputy-chairman  (Mr.  ConnoillorT.A.Oockin). 
Ifr.  E.  F.  GunpMll,  the  borough  engineer,  bee  kni  flhu-ge  of 
the  oarzying  ont  of  the  scheme,  assisted  by  Mr.  J.  Pogson, 
the  tram^'ays  manager,  and  Mr.  H.  N.  Thomas,  who  baa  aeted 
as  clerk  of  tbo  works  and  is  now  resident  engineer.  Great 
credit  is  due  to  all  theae  gentkmen,  and  we  mast  express  onr 
thanV  9  for  ntoah  ef  the  iofainwitian  fboiH.irhiah  Una  aitiele 
is  compiled. 


M.  aUABUirB 


WiRfiLBU  ISLBOaAPH 

m  IK  Bnanni. 


Having  satisfied  himself  that  successful  wireless  tele 
graphic  coniniunicalion  could  bo  maintaiuHd  between  M  ilirj  - 
and  Brussels  on  the  one  hand,  and  between  >[alinea  and 
Antwerp  iiti  the  other  (nee  Tfu  FJf  irician  of  March  1,  p.  70C), 
M.  Quarini  lias  now  tested  his  repeater  with  the  object  of 
re-transiuitting  automsktically  to  Antwerp  tbe  signals  reciiiY^d 
at  Malines  from  Uru.ssels.  I'nfortunately  this  trial  ha.'?  not 
bt'tn  eminently  successful.  Individual  letters  and  signaLs 
wer«  received,  but  Home  failed  to  actuate)  the  repeater  nt 
Malines,  and  others,  although  reooived  at  MfiliDca,  did  not 
register  themselves  at  Brussels,  m  that  tho  irunsmisgion  of 
nctual  mes.'sages  was  fonnd  to  bo  aVt.^olutely  iinpossibla. 
tjample  records  which  M.  Guurini  has  sent  ns  are  very  poor. 
As,  however,  M.  Guarini's  exjHirinienls  were  conducted  on  a 
large  scale  it  is  of  interest  lo  describe  briefly  the  apporatas 
he  employed.  A  eonmnBioaiion  on  the  same  subject  from 
Lieut.  Ponoelet,  who  assisted  M.  Gnarini,  appears  in  our 
oorreepondenoe  columns. 

The  repeatiiig  apMCatoa  aet  op  at  Malines  is  shown 
dSagrammaUaaUy  in  fig.  1.  It  included  one  air- wire,  serving 
aqn^  foe  tlie  tzaanaltter  and  receiver.  Two  fala|a  were 
M4lcgr>l|  Men  in  Uw  diagram.  The  lelaj  tta  aohatar 
eiinmalf  MMliTB»  tlM  diatKnee  bahraiB  die 
Infc  %  laMaa  ol  •  iitHhiittra.  aad  ttia 
it  flSiU  wff  ^niMgi*  Hi 
r  was  0-4  trnfim  at  90  volla.  On  fba  oflur 
for  working  a  25om.  spark  oofl  (lorn,  spark-gap  was  en- 
ployed  in  tbe  actual  experiment)  8  am]pere8  was  neoeasanr. 
The  game  relay  which  closed  the  induction  ooil  oircolt  broke 
the  coonection  between  the  air-wire  and  the  coherer.  Instead 
of  connecting  tho  air  wiro  directly  to  the  coharji .  h  iTvcTer,  it 
was  connected  to  earth  through  the  prini:iry  of  a  muitm  trans- 
former with  a  xlasg  core.  A  condenser  was  added  in  scries 
with  the  secondary  of  thw  transformer,  the  eirouil  beillg 
completed  by  the  coherer,  and  the  nsnal  coherer,  choking 
coil,  relay  and  battery  circuit  wa.'i  made  up  as  io  the  du^fram. 

The  coherer  was  enclosed  in  a  metal  box,  and  a  sclf-indactiou 
eoU,  sorrotiaded  with  crumpled  tin  and  jphwed  in  a  seoood 
'  hot,  patotactad  maa  ol  the  awnwftting  wlna  to  tba  oofl  of 


the  second  relay.  TT  s  ninnr  m  i!  of  this  relay  coil,  as  well  as 
the  metal  boxes  aad  cruiapltxi  tia,  wmtc  earthed.  This  Bocond 
relay  wsks  placed  outside  of  the  metal  box.  Its  tongue  wai; 
divided  into  three  parts  by  ebonite  plates.  One  part  opened 
and  closed  the  circuit  of  the  induction  coil ;  tbe  second  con- 
stituted tbe  armature  of  the  coil ;  and  the  third  served  to 
break  and  cli  HC  tb.<  oonneotion  between  the  air-wi.':  ami  the 
coherer  transformer  aeoordfatg  as  the  Coil  circuit  was  clotJed  or 
open.  Tho  latter  portion  was  again  subdivided,  so  that  tbe 
break  occurred  at  three  contacts  in  series  instoad  of  by  a  singlti 
spark.  Tho  terminal  pUlar  and  the  wire  connecting  tho 
relay  contact  and  the  coherer-traneformer  wore  insulated  and 
surroundetl  by  an  earthed  iron  pipe  k  relay  of  the  Siemens 
type  was  employed,  with  the  modification  tbiat  tbo  north  ^le 
was  ooaneeted  to  the  ooree,  while  the  south  pole  was  insulated 
from  the  armature.  One-twentieth  of  a  mUliampere  snflBoed 
to  work  it. 

M.  Guuini  had  also  eonstruoted  a  spedal  form  of  eofaecer. 
The  gap  betvwiD  Its  electrodes  was  1mm.  and  was  comf^etetv 
filled  wlih  doarac  nickel  filings  with  tiaeaa  ol  ailmr.  i 
employed  aa  wml.  Ai  it.  ia  aariar  (o  da- 


T^minfonoer. 
«1,  <'i>iulww<r. 
7.  0'S!>  ohm. 

H.  i>hllkv 

It,  lu,  II. 

luiiias 

11  Irim  B<JJ. 


CmncBCTtoNt. 


11  CnovM  Thl  la  raauectimi  witb 

.Msud  futh. 
H.  IlMnaaL 

la  llaaH  Mi  wWeh  Uw  unmnaiw  b 


la,  Butht-IOMIHtlMQlMJlllvV 


tlia  naalkr  dia 
tt»  If .  CKnrini  IntiojUMadniwIatanoeia 
t^ppcMali^,  ao  yiat  if  tiia  tamer  if  nbout  to 
a  anppUntataiy  nriataoaa  of  MOO  olniia  is 


wllhS* 
tketnba 

fnttm 


Dia  to  be  regratled  that,  wiHi  all  Ids  ingenuity,  M.  Guarini 
has  not  been  more  suooeasfnl.  Tbe  idea  of  a  repeater  for 
wireless  telegraphy  has  always  been  a  fairly  obvious  one,  and 

should  nierfly  li.:  a  .ptbtiun  of  wi.rf,iog  out  tbe  necessary 
detail  to  put  u  into  prsuiiice.  it  must  not  bo  forgolUijj,  how- 
ever, that  to  be  of  utility  a  repeater  must  be  absolutely  auto- 
matio and  absolutely  reliable.  If  a  skilled  attendant  has 
always  to  be  prt-sent  to  keep  it  in  order,  the  messages  may  juat 
aa  well  b«  rcoeivod  in  the  ordmar;  wi^  and  re  transmitted 
withnlinMlir. 
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fin  uiB  or  afouun  B&nnns  m  cwmrjwnoN 

nY  0.  A.  OBIXDLB,  lf.LK.1!. 

(Conctudtd  /mm  jxiff.  7S2.) 
Thf  ^aviti'i  to  1'-  .Madi  in  the  '    f     '  ,  nKti/n  U  sf It'-i'viiitTit,  tiie 
high  load  factor  on  the  engine  enauricg  ihe  highest  ecoaoBf  in  the 
 ^.urtil  ttwpMifa6to-"  "  '  - 


Duobam  <W--81wwinK  MTtneeitieat  ol  0«>entar  and  I3«tter;  (at  Fowci- 
Bnn*).  VoBoetHiitma^iaftA. 

atentioned.our  coal  conanmption  7S  per  cent.,  almoat  cm  this  acore  only 
the  coat  vonld  be  jnatified.  apart  from  the  aavioR,  In  many  inaUncea, 
of  ou  entire  ahift  and  the  deci«aaed  running  boor*  of  machinery. 

The  queation  will  naturally  ariao  heire  as  to  what  the  ba'tary  losaea 
will  amount  to  on  that  portion  of  the  low!  tbat  i*  (ienlt  with  hy  the 
battery.  Thvsv  aro  vonr  conaiderably  Ic.iw  th»ti  »re  (^Kiienllj  coti- 
matad  to  ha  the  caaa.  Tha  actoal  leaolt  of  four  oonawutiTe  monUu' 


the  atation  capacity.  Toeffi-i  tiv<  ly  mital  u  Ixittcn  — thu*  is  a  point 
rwjniring  careful  consiflcintidn.  ntnl  will  Turv  c\>D«i'ifrablv  under 
ililfereut  eviHlin^'  condition.*.  As  ii  (General  rult  it  iiiuy  Ik;  tjWcntluit 
the  battery  ahuuld  be  capable  of  deiJiuii!  with  from  twice  the  mtaa 
load  in  the  caia  of  amall  atationi  to  hall  the  load  i\l  Itirwc  •Ution-i  : 


a  very  cooiidtnbU  taose,  it  will  be  noted,  due  to  the  fact  that  with 
thft  iacnMs  in  th*  BiiiidMv  of  tnui^ 


lead  iriQ  daecMMb  Hid  aIw  to  i  


•I 


ritle  can  well  be  fonnalated  to  deal  with  the 
reqnlrin^  to  be  dealt  with  on  ita  own  merita.    The  ({* 
further  inflaenotd  to  a  conaideiable  deme  by  the  exact 
MtthoA  of  Employing  Iht  Ba((«rv.— There  are  aeTeral  methods  of 

cmplnymMit,  which  may  be  generally  dividtd  into  two  main  lifauH 
natni-ly,        whtre  the  lattery  ia  employed  at  the  l>awer  »t»taon, 

(h)  where  the  battery  ia  employed  at  an  outlying  cub-otAtion.  Each 


How  Dtoehui 


ISftc,  Jt«a>fm;78. 
KAt<^  ol  HAtUfTj,  I'Xj  ampere*. 


BiUorr  at  l-< 


PlACKAV  6, — f.Turrftjt  frnni  (JpinmUtr  »r.fl  ILr.ltory  without  Hj-mtor  uv  Ifuiuway  LhxhL 


workiBj?  of  the  plant  from  which  Ihp  curvt^on  liLigrnras  Non.  9  and  10 
an'  obtained  .ihow  that  cat  of  234,072  unita  (jBiie.rat<Hi  8,210  wtm 
abaorbed  by  the  bocsttir,  or  3  {>  p«r  oeuU,  aod  the  Klhciettcy  of  m-ed 
to  g«Dent«d  unit!  wurked  out  to  91  per  cent  The  next  point  to 
«ODaider  will  be  what  rglstiye  proportion  the  battary  ahugld  bear  to 

*  AWnct  uf  4  Puptsr  n»A  Mon  tba  MaiaitiaalM  taaiioa  al  tlw 
jMlitati0a  of  £leetrieal  Engtaaan,  i'lab.  86. 


of  theae  two  main  divi*iuii»  can  be  again  subdivided  into,  firat,  vhcra 
the  battery  is  couplwl  M  a  whole  across  the  muiiiit  or  'btu  ban; 
Moond,  as  the  first,  but  with  a  portion  of  it  employed  aa  regulating 
cella ;  tburd,  where  it  is  tmglHfiA  owijnwfittnn  with  '~ 
booater  j  and  fourth,  whaN  ft  h  VMA  I>  taijfaa 
or  MfinniU*  booitar.  Tha  toaUiNi  «l ' 


will 
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Let  n*.  in  tbe  Snt  imtanoe,  take  the  case  wher*  a  simple  battery 
b  inttalled  at  the  power  station  without  any  special  apparatut  for 
ilicoiitrrjl,  it»  two  extremities  being  eutipled  direct  to  the  'bun  hun. 
Under  thcKe  cnnditiona  a  certain  portion  of  tbi!  tlaetoationt  of  load 
must  full  on  the  generator,  and  a  certain  variation  of  voltage  roust 
K'  pLTOiiisible  at  tne  'bus  bars  in  order  that  ihe  bstterj  may  take  iti 
proportion  of  the  load.  This  is  easily  understood  it  we  first  con- 
sider a  condition  of  no  external  load,  have  the  battery  standing  at  a 
potential  of  500  volts,  and  the  ]>oUutial  o(  the  gemcrator  at  500  volts  : 
It  is  now  rtty  evidemt  that  the  two  vill  ImIibm  tnd  aotliio^'  will 
leanlt.  If,  lww«f«r,  by  adjostmot  of  the  govonm  tt  the  engine, 
or  I7  the  field  windings  of  the  generator,  we  so  amnce  tbat  the 
gnMntor  potential  shsJl  rise,  then,  as  can  easily  l«  followed,  the 
generator  will  cbarf^  into  the  battery.  The  lo«d  next  comes  on  the 
line,  which  should  be  dealt  with  by  theaemenitor  ap  to  the  point  o{ 
'    the 


its  full  otJtput  heins  rfai  hed,  after  which,  should  the  load  still  con- 
liniio  t  1  increaM,  tlie  L.'i  iierat'ir  vullage  should  coiumfnce  to  drop^ 
the  balliiry  voltage  piedoniioate,  and  the  battery  ooitiiueucc  to  dii- 
•hllge  to  line.  An  the  loail  falU  the  rvverse  conditions  will  take 
^Mt,  This  Btttthod  of  workiog  most  of  neoeautr  require  a  certain 
■ounat  of  TCllMi nriaHan  oa  the  'bat  lMii,«na  Mumiwiar ou 
thelin«,anditi3M>iMnim  atmycarefiil  pradetanrawGoa  of  die 
praeiae  chaweteristte  of  the  generator.  The  results  generally  obtained 
cannot  be  deemed  to  be  satisfactory,  though  greatly  improving 
matters  as  compared  with  the  eua  in  which  no  faattenr  le  employed  ; 
they  are,  nevertheW,  far  Iwllind  what  Ban  to  ofetlmd  with  other 
methoda  of  cmplnyment. 

This  ^sti'iu  hi?,  It  13  t.,  1k'  ri-j,Tctlci.l,  licL'ii  nither  widely  a  ljjitcit 
not  onlf  at  home  but  ata«  ahriail,  ami  ihi;  modicum  of  succes-i 
obtained  with  it  has,  I  am  afraid,  resulted-  in  rather  discnuraj^iog 
and  disappointing  thoM  adopting  it.  Diagram  Nix  4  shows  the 
genera!  arrangemmt  of  a  wSuf  eawHtped  «B  tUa  method, 
and  Diagrara«  Na  5  ud  U  dw  MMw  obtoiaedi'  Vkam  thme 
will  be  noted  the  eittamaly  anall  amonnt  of  work  dome  by 
the  battery  and  the  wide  nnge  of  machine  load— in  5 
tho  machine  kad  TiiyiDff  bd  lam  than  Srom  160  lo  210  ampeim 
'  (UtiBg  BO  ehaige  at  aU,  wldi  tto 


working  under  best  conditions.  The  voltage  cnrre  shows  a  varia- 
tion of  over  jO  volts,  whicli  cannot  be  deemed  satisfactory.  The 
method  of  adoption  at  the  snb-statioDii,  where  the  hnttery  is  Dimply 
placed  acmss  the  mains,  •»  shown  in  Diagram  No.  <!,  is  possibly  the 
simplest  adaiitiuion,  liut  the  result*  are  as  c  jinvi!eritly  unsatisfartory. 
Here  everything  ilr»-5  and  iiui.4  .•.•ii-in  l  on  tml;  an.l  full  ui  the 
line  voltage.   At  times  of  heavy  load  the  volts  will  jjo  down  ami  the 


rimslsc  Cervss  lak»  kjr 


TIOM  tlic 


battery  dischaiges,  while  when  the  loud  is  light  tlie  voltage  rises  and 
the  b^te^  ebaigw.  Ae  can  be  caaily  gatheied  the  xeaalt  cannot 
give  mtianetion,  nor  ia  there  any  poessMe  ehanee,  within  reaaonaUo 
limits  of  variation  of  voltagCj.  of  the  battery  ever  doing  very  miMhs 
the  operation  of  the  battery  being  entirely  dependent  on  the  varia- 
tions of  the  line  voltage,  which  must  of  necciisity  have  a  wide  range 


■ItHCissonUu.     Ullnr.Miinl«a«i4<MBsmlSB.  IBIIiy.l. 

UiaoiUN  &— Onrme  from  Oenerater,  Batliiy  and  Bpsslal  Bcisrtsr  co  a 


result  that  it  wuiilil  cither  have  to  \n:  ■■l.Aigi'i  by  spjeoiul  meauB 
duiog  slack  tune  or  after  running  hours — under  these  conditions 
tha  hotaniaol  little  ml  valn^aad  is  eartaiolywDriiing  under  very 
todmrimf  condUiaaatoltaiU:  I)le||nmK'&  IS  almwe  very  much 
ttoMmr,  tMMMralor  praetiaally  following  the  load  throughout,  the 
Ming  indnoedtoamiit  itself  very  ojcasionaUy.  These  r«adin« 
and  wi^^uifpxaM  ovumtd  to  be 


to  ensure  any  elTectual  work  being  got  ont  of  the  battery.  To  bo 
perfect  a  storage  battery  should  be  without  internal  resistance  eo 
that,  Imiiamr  part  tka  enMBt  pmring  Oieag^  il»  thn  fril  «r  lim  of 
volte  aenm  tba  tarminala  dva  to  tut  earninl^  vtottar  oka  ^ 
or  diseharging,  shotild  be  nsgli^ble — ^nnfortmHMl,  x> 
battery  haa  heta  made  which  mm  these  q nalida%  sor,  t  MM  1 
to  mgrf  doaa  it  appear  Ukalf  tb^n  over  will  oe^ 
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la  quite  a  namber  of  cafca  that  hvn  ooait4a  ■» 
kdn  lAm  btttarin  have  been  initaUcd  ante  f 
t]ii7  rimplT  lie  UtU«  !«•  thu  "ted"  oa  the  Una  A  neent 
inrtenee  Vhun  in  mind  wlwra  alwttetr  wUA  bad  Urn  witdled 

with  kdeqnate  boosting  arrangetaents  at  a  powwr  atation  wa»,  on 
beint!  replaoed  at  th*  power  station  bjr  a  considerably  lamr  bntterv, 
itdelf  Temovmi  to  an  niitlvinp  fiib  station,  and  employed  thet."  in  t!ne 
way  pendiD-  arr,ui^,aTiitnts  fur  LoiKiing.  The Wttry,  which  h-.i- 
a  o-Lii  hnur  lii'Lh  irt'c  mtc  ul  IM*  uirijii-rea,  xinder  its  old  mclhods 
of  workii^'  fifiHiMitly  il iK:;h:«ri;i-(l  ;;].  to  175  amperei  and  orer. 
while  under  the  new  cuiuiitioni*  it  never  been  known  to  exceed 
40  amperea.  Diagram  Na  alao  demonatratcs  the  aame  poor  reaalt 
The  battery  in  thia  eaae  baa  a  one  -hour  discharge  rate  of  190  amperea, 
and  it  will  be  noticed  that  the  highest' point  ever  reached  ia  only  90, 
and  that  quite  an  exception.  It  ii  certainly  not  worth  while 
inaulling  a  battery  ttndtr  tbeaa  arodWeM  if  an  eflactive  reeult  ia 
desired  bom  it,  and  farther  fh«  wwkiof  eoaditfona  IN  dfatiMtly 
I  to  the  buttcrv. 


I<1H  10  »I 

■itowtai  Oom  lakiB  to  Kki 


afraid  that  the  abroDgaat  feature  about  it  will  be  the  pynrtaohaM 
diaplay  which  will  in  all  likelihood  accompany  ite  operaneoa. 

The  third  lystem,  namely,  the  employment  in  foninnction  with 
an  ordinaiy  booater  Im  uie;  with  u  certain  amount  of  nuccess.  In 
thiii  method  the  battery  is  more  unuilly  empl  uVf.!  a«  a  ftore  or 
reservoir  of  energy,  the  charging  i-ti«'ti'il  for  leftnite  penoda 

hy  means  of  the  linostcr  current  lieing  added  to  that  of  the  line,  or 
mure  Roni  rally  -peciiil  feeder,  and  the  battery  disAafRod  by  bdng 
placed  acroaa  the  lino  cither  with  or  without  regulating  celU  at  timea 
of  very  heavy  load  when  the  geneiatan  ate  rnanine  or  when  tike 
load  ia  aa  light  aa  not  to  j  oatify  the  genaaton  bring  Kept  ninning. 
Under  both  the»e  condituma  a  battny  en  often  be  employed  with 
great  advantA«e  and  mabxial  avlilg  tt  tvaning  expenM*,  but  tho 
work  generally  U  heavy  on  the  btftujf  and  ittj  liablo  to  abon. 
Except  to  meet  very  special  riffwnilftiniw  tUt  tfmMt  hM  M  apatU 
advantage  to  lecomntend  it.  * 

The  fonrth  method,  namely,  when  employed  in  cuuj  unction  with 
n  differential  or  reversible  hf)rister  ia  undouVitedly,  at  any  rate  a^  fi\r 
(IS  our  pr«i>«nt  knowledge  i->  concerned,  tho  currect  and  proper  way 
of  operating  a  l>attery  nn  a  traction  system,  irn.%f])ecti\e  of  whether 
it  la  inntulled  at  the  ji-iwer  ho-isa  or  ut  an  outlying  -'..ilinij.  DiagTim 
No.  T  »hows  the  general  arrangement  of  plant  at  a  p:>wer  atation. 
The  arrangement  may  be  tbua  shortly  described  : — In  aerieawlthfha 
battery  ia  connected  the  booster,  which  ii  picvided  with  a  vaittbfc 
Add.  The  fteU  ia  automatically  comtroUed  bj  the  baUerr  pre«ctr«, 
mai  the  booetetpwetnre  mlea  eiaetly  m  flw  battery  preature  depart* 
from  the  desired  oonstant,  ao  that  the  pressure  across  the  terminab 
of  the  battery  and  booster  combined  is  constant,  the  whole  being 
perfectly  .mlomalic  and  contrnlled  ahwliitcly  by  the  windinp<  of  the 
IXMetcr  an^i  ;!:e  linllei  v  prf*.-ari'.  !u  the  C3.=c  of  a  billcry  ati;l  lic>o-ilor 
of  thi«d<'-«*'ripti:i:i  iMiiployeil  nn  a  tr  icti:in  -v-lcm  or  uiiy  system  where 
the  load  i?.  i.r  i  rupi'lly  varying  character,  the  iM'.tery  controlled  by  the 
booatcrAcrvesto  take  charge  of  practically  the  whole  variation, whether 
above  or  below  tho  normal  or  mean  load,  so  that  the  g 
worb  at  practically  a  steady  conataat  load,  the  diffeienee 
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B  Oemnter,  Bataary  and  Bpeekl  Paeater  oa  a  Truaway  Load. 


lu  the  oecond  method  mentioaed  above,  namely,  the  adoption  of 
regulating  cells,  various  attempts  have  been  made  from  time  to  time 
to  increaee  the  elTevtiveuess  of  b»tteriei<  installed  cither  at  power 

»titirms  or  at  outlyiiij;  Knhftatioiii  liy  ciiiployinK  s  portion  of  them 
.L^  ii'/uUtiiij,' c.'l!.»,  Antnrii<«tic  iijijiunliH  I 't  cutting  cells  in  or  out 
a.i  tlie  hue  pHjteuti  il  t.ilK  nr  risi-i  with  vnti  ili  ■!!  of  I'vid  ha*  ill  ■■frverii 
inHaiiLc-  liLcu  adiiptfil,  ;h<'  ^rtn-ial  i.'.-'ul:,  li-:',wvi-r,  h  li  hfrii  .i  u:on 
apicuous  failure.  The  method  ii  an  extremely  expensive  one,  particu- 
lasly  in  the  case  of  large  battatiw  ■wanitatiiig  the  nee  of  a  gnat 
aiuaber  of  eosily  regulating  leads  and  espOBrfva  sariteh  gear  to  keep 
ill  Older.  It  ia  almost  impossible  to  charge  the  regulating  cells  cor- 
teetlj,  and  hence  they  deteriorate  rapidly  and  become  a  constant 
source  of  trouble  ;  the  suddenness  and  rapidity  of  the  current  lluc- 
tuatinns  being  such  m  tu  make  it  imp  mible  to  follow  them,  at  any 
rate  I  v  iiDv  autuiiialic  nwitch>  >  that  have  so  far  been  deviwd.  If 
tti<y.';.ui^;  .it  u^l  m  this  il:re.  tinn  n  |i.  lie  .ic.jjmplishej,  1  urn  of 
opinion  tliat  il  will  bo  by  meaus  ot  some  automatic  and  interlocking 
rockliig  apiMcaiaa  with  uiamtry  coslaetib  bat  I  am  very  nncii 


the  load  and  the  mean  ehaniii*  into  the  liattery  when  the  line  load 
falls  below  the  mean,  andtbeDattery  diacliarging  to  line  whenever 
the  load  exceeds  the  mean.    The  generator  load  will  n;a  ir.Uly  he 

irljuslc.l  to  he  the  mean  load  required  to  generate  the  total  av^r,a(;e 
output  fill  the  -ihubI  perioil  of  work.  Tnc  ;;rnorul  feature.i  of  this 
»rranL:eiiietit  w  Inch  commend  it  as  llein^;  ui  special  value  on  a  tram- 
wny  H_\!<'.iui  iii.iy  he  -■^u'.nmti  u]i  as  follows:  The  first  cara  run  out 
in  the  morning  and  under  the  iireciselv  similar  conditions  of  ooaigy 
anpply  can  be  worki-1  entirely  froai  tha  battny,  that  obviatiag 
the  necfe-iity  of  aUttin^  up  tho  powaritathllifiM  afaw  eaiiy  wuikmw 
can  some  two  or  thna  boma  baiom  the  nntnl  load  comoa  on. 
Dnring  tLe  day  the  battery  will  b*  inloniiinnrtly  charging  and  dis- 
charging, the  output  of  toe  generaUir  or  neneralors  beinK  *i 
such  an  amount  tDat  at  the  pre-deteriiiiued  lime  of  sliuttiiift' d'lwn 
the  bjttery  is  fully  cbur^j.d.  .Sh.iuM  tlu-  battery  l«!  found  not  to  be 
in  iljs  iiorinsl  Mate  "f  >  hu^c  at  ^h;;v.  ii^  d  )wn,owini{  l>an  abnormal 
demand,  tb«  runniuj^  time  can  b«  proloQ)(ed,  or  the  loei  compeiuated 
for,  by  dighllr  imnaiiag  the  geaaiatar  oatjnt  the  vox  day,  afoe 
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t><Tiia  i(  tliti  batUrjr  U  avurciiarKeil,  the  oatput  may  be  decreaMxI. 
Tbt  power  station  can  be  shut  down  on  the  tieavy  load  fftlliuK  olf, 
the  remaining  late  eats  being  ran,  as  the  carljr  morning  on««,  off  the 


l>c  eu*ur«d.  The  actual  ruuiuu^j  hniire  shortened,  and  the  most 
uneeonotntcal  and  nnprofitable  hours  in  every  AeDM  of  the  wholt 
d&y'ii  work  avoided.   The  minimum  c(  plant  running  necesMLry  for 
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iivi'K.  n.i      III       11. J      ii.i  ii.i 

Huw  XMwbarM  Kale  at  MiiUMJ.  ItU  wudmm.      i  >.i«UlHiUk.  K<!s4lu|K  Uvkcn  wuin  after  Cluu»» ;  H»  CSriU  i»  |iaTalM  Willi  t  MMnMr  I  Tdtafl  tt 

Vg|ltatcwiMmaa«nMl,tGn. 
inA«iM»  U.'-Oitr««<<  Irow  (JoiHiratiir  Mvl  BaUrrt-,  withniit  Ikoiter,  on  Tramway  Uiad. 


brttaQf  Mljr.  Ttw  idfaiBtaiiM  of  working  *  ptani  untbr  IIhw 
copiBaaM  an  wlf-tvidcnt 
WwkjBK  Kk  Ml  wiHUmt  load,  tlie  i^tnt  poiiiUt  acmioiiir  am 


ine  tho  load.  Well  Jlid  tear  on  the  plant  g«n«rAtl}-  be 
mnicli  iMa,  th«  l(Md  oa  Um  aeaenitoB  Miig  jmcticidl)'  coiwtmc 
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woika  as  perftedj  with  compouml  wDtind  macbities.  The gwitching 
ge«r  it  cf  the  dmplcit.  di»crip(ioD,  aod  is  reduced  to  a  minimuru,  and 
the  wbulu  BrruDgemeul  aWlutely  automAlically  contmU  iUeU.  The 
general  working  conditiociii  are  moat  farourabte  to  the  life  of  tJie 
hftttflry,  the  ^nttfv  lu-iri^  Vi»pt  er'!f"Un«5y  fnllv  rliaruf  l,  aii'l  imtue- 
d.^ti'lv  rluiri,'?!!  aftiT  i:iM:li-ii-k;tj,  1  )i:i^raiii:i  .N  ^.  'J,  aii  i  I't  ^ivl- 
some  lii;;lily  i:i>ri,i.tin;j  f  irw-.  .I  taiiiinl  uii  irr  illtl'i- reiil  ''I'tiaitlona 
wiLli  a  Iraimviiy  ►y.-.ttm,  in  wlii'  ii  a  LaltiTy  fiinl  IxjMhtrr  of  (hi* 
deacnptioo  lorm  part  of  the  power  station  equipoumt.  1  iio  »t«ad.v 
gtatulM  load  it  jiattinBlwW  aotwrttly,  ■!»  tin  nafct  of  the  total 
utA  atnl^  tl»  vamtioiM  or  W^dA  im  turn  dnoit  tnti  rely  br  the 
batt«rY.  Dia^'rauiH  Ko,  U  and  10,  further,  are  iotercstinK  exainple«  nf 
how  n  load  on  the  «aiiie  sjatem  may  vary,  due  princijiolly  to  conaition^ 
ut  tralhc  and  weather,  practically  the  raine  number  of  carx  running 
tn  both  COACH,  while  the  ine«n  loikd  differM  widely. 

Thi'  aetnsl  rtwiHsr  riirvii?,  n  l:irVi  T  n^c^J't  t>i  *nv  I  hiv?  not  been 
alilo  to  ^jtt  ri'-prmJurci,  Aims  vitv  '  Icarlv  ttii?  i.'>ijlt  whiiiK  can  bo 
obtaintii  (in  :i  -ystfiui  equipped  wilU  a  lutterv  ;in'l  liousti-T  The 
battery  i:iu^t,  oi  i:«ur«e,  be  properly  adar'l-  i  !'  :r  tlie  w  irk  il  Ij  to 
perfoiioi.  it  moat  be  capable  of  bein^;  cliiugud  at  very  hiKh  ratc« 
HillKnit  il^rj,  aad  of  the  minimnm  pwsible  interaal  mi»tinw, 
uto  entUN  (to  Icaat  pouiblc  mngu  of  ▼•■lu^e.  TbcM  emditioRa 
an  tet  IMtvllh  in  |>lal««  of  lh«  Plants  t)i  iivl  with  f<acb  the 
iMttoy  kwtt wnoSBt to  but  annall  p«rc<-n(aK-  >  ('■.-  i  t<l  Uwi. 

As  can  rtttdily  be  inidentoiid,  a  grvM  deal  dep«nda  on  the  design 
and  construction  of  tb«  boo«t«r  neeet^iry  to  pr>p«>fly  carry  out  theive 
fnnetiona  Up  to  quite  recently  the  differenT-itl  -r  rin  iir^-.lili  I'O  i  ter 
h,i«  i'l-Ln  jirMlically  unknown,  and  thoeu  iii:^.  iiiiu?  w1:i  j1i  liiii  cint 
OLU  fct^iroflT  looked  upon  a»  beinf.' ?'illiLT  lii','hly  eilijclivt' ur  lii^Klv 
eflicieiilv  II.'-  L'xtended  adopti-'ii  .1  1. itii-r  ti  lu  connection  with 
powur  plania  bw,  however,  created  a  demand,  and  of  )at«  con»ider- 
«ble  MMatiM  hu  botn  Mdd  to  Um  wurmiiiaa  of  Mt  type  nf 
mMbne,  rad  virtovt  inetSwIauid  tmiigemenu  Iwvo  been  de^l^uol 
to  meet  the  Decei>«ry  rcquirerorut ;  in  many  itittaiiceii  the  re.ialt« 
lave  left  very  much  to  be  itesired,  and  in  na*cs  •"here  the  working 
may  have  been  paxuble,  the  efbciency  bail  been  »uch  aa  to  preclude 
their  being  considered.  There  is  very  little  doubt  but  that  the 
niOft  oDcccovfnl  machine  that  bos  so  far  been  introduced  is  that  for 
wtiicli  Mr.  .1  S.  Highficld  is  responsible,  I'y  this  nia:hine  all  the 
funeiit^tia  tt'Kove  ineuliomd  are  attained  to  a  teiuarkitbk'  <lrfrT*c,  and 
with  the  highest  efficiency.  The  boo»ter  is  a  di*tiiit«ly  nov.-l 
departuie,  in  that  it  consists  of  ifan-e  distinct  macbmee,  nainety,  a 
DHtor,  MBitn^,  or  boMtar  aad  exciting  coatnllcr,  bgr  mcuw  of 
trUeh  we  wnriddy  ud  mite  windingH,  wbidi  hm  picveiltd  io 
all  other  machines,  and  which  have  seriouiily  impaired  tlieir 
eBeieaey,  have  been  avoided.  The  function  of  the  third  machine  i* 
to  cniXr  l  ixcitiliun  of  the  booster,  and  runs  in  direct  opposition 
to  till'  Ij.itU'iy  oiirriiit,  by  this  mean*  the  requisite  6eld  reversiala  are 
obtAincl.  I  i[,  rAtifii;  n  traction  or  power  system  with  a  machine  of 
this  ly]ie  iiradii-.illy  rL--«iill-»  iti  tlit  l  attery  becomiop,  as  it  thould  do, 

Tkt  iital  HtyuJaUr  of  fAi  Hythi  '  —Thv  cjttcntto  wh!.;!i  a  baltcrr 
should  control  or  regulate  «  system  n  lu  iiiUn  lint;  finior.  I',  -suti- 
•lly,  I  am  of  opinion  that  it  should  take  the  solo  and  entire  charge 
aad  coatml  efthe  whoK  even  to  Ike  exUBt  of  netexeladiif  the 
fwgiiM  ia  odier  «wdi^  the  engine  ehoald  be  ran  withgat  t  gonnor 
n  n  constant  steam  pressure  antl  coaitaat  valve  adiniMion.  This 
win  dmibtlttM  by  many  be  considered  to  be  u  bold  departure,  but  1 
am  convioocd  mysi.lf  tliat  the  best  curvea  on  the  accompanying 
diagram*  or  any  hilbort  >  oLt.uned  might  b«  still  better  under  the«e 
cir<  am»t«nces  «ti<i  tint  iho  f-mal!  t'»nerator  variation!!  that  do  ri  i-ar 
arn  line  to  tin-  K'jy'-ni  >T  atltmpi  to  follow  :he  loi.l  ui-'cid  r.i 
leaving  it  entirely  l«  the  battery  to  compensate  for,  uh  tlnnil.l  b.j  tho 
case.  The  abolition  of  the  governor  on  a  power  siatiun  cii*.;!!]!  tho 
coiuummation  of  an  ideal  devoutly  hoped  for,  but  i  am  ceniKu  lu 
mHgrhMtuMa|  with  •  pieper  eqnipmeBt  el  baneijr  ead  booattr,  it  is 

In  closing  this  Paper,  I  must  exprt.w  my  thonkl  for  tlw  kind  Mlilt* 
ance  rendered  me,  both  by  information  and  curvea,  bf  Ur,  MeUnlWBi 
of  Btfpbem,  and  Mr.  Hi^ihlield,  of  St.  IluUns. 
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Bologna— ri«D  Felice  sul  Pacuro"  Lecture  by  Pietro  Laninc. 
(Turin  :  C,  K.  and  N,  Ikrt.jl.  r  : 

"Prime  Nozioni  K'lrnl  urnrut di  di  Eleltrochimica."  liy  Alfon.i} 
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Idvcrpool  MiinicipAl  ElticinL  Supply  Works. 

A.i  the  rOHUlt  of  a  catnhiiKiii  tr.ict.ioii  and  liglitiii^  ios'i,  the 
Livorpooi  undortaking  now  tho  largest  in  ihti  provinctiN  iia 
output  last  year  faaviog  exceeded  1 1  \  millioo  units  sold,  Tbe 
city  is  to  bo  oongratulated.  moreover,  not  only  on  the  hug« 
output  of  ite  -supply  nndertaking,  but  also  on  tbe  character  of 
the  load  as  evidenced  by  tho  load  factar  of  20  8  per  cent. — 
uDoiUer  beneficient  iniluenee  of  the  tr^uiiwivjs  aa  a  customer. 

In  the  following  tnbiM  nn  givan  ^araa  ahowing  tk» 
growth  of  the  uiiderUkiDg  »ittM  189G,  wCm  it  was  icqoised 
by  tbe  Corpocntioit  t— 
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Itevenue,  |ience  per  unit. 


I'uUic  iZ  uf  Private  of  Troaioo  ofPab  %  o<  Pri-i'i.  oliTioo.  of 
i  l%htai«  Uit.  liBbtfac>|  let.  wpp^.  tot.  |  lie.  |  tel.  »aU  let.  |  lioii.  I  lot. 


18<J8  »I0,4H2;  7'2/  2.600,578  89  :i  104.815  3  59  3-00  4-.M  4-(.7 
18W  201.574  3  62  5 b44,l 76  W'6  1,883.728  529  2-29  Ztj.'i  393 
19<X>       7  5!  i  a5*,67<.,951  405(>,676,6«2  67-7  2^0  161  5-7ti 


87-?  l-''^  0  76 
S2v  0  '  ■!  20-1 
655  1 10  27-9 


Ab  might  have  been  expected  from  such  a  great  advance  in 
the  nature  and  extent  of  the  business  done,  a  general  and 
sabstantial  reduction  was  effected  in  the  various  items  of  oosi, 
excepting  fuel.  This  item  shows  a  rise  of  nearly  12  per  ceatt 
on  tbe  value,  and  Wfl  tenm  from  the  engineer  of  tbn 
Liverpool  andartakiBe  Uut  (he  mnge  price  paid  for  ooal  mm 
GO  par  e«nt.  highM.  M  tiMw  «iiWMUlMMM  to  bm  kagi  dmra 
tbe  ganenting  wad  woiks  owla  la  th*  tkIiim  thomi  ni  vae 
tabla.  ui  to  bkva  KdtiMd  tbe  total  «mI«,  «n  oMrt  utiafaotoiy 
reealts. 

Tbe  other  three  items  of  generating  costs  and  tbe  collective 
management  r.nd  property  chargea  present  figures  worthy  the 
niftijnitiidi?  iind  <:hiirHC'tt.ir  i>f  tlie  iindrTtskiD?. 

The-  jnagC'iaent  and  properly  charges  ai  0'-i>d.  and  the  total 
reveiui.  p<r  unit  mm  tb»  lowwt  «•  hlw  jat  um  MKMi  itt 
our  a.nftl'i  sag. 

With  the  low  average  pric.-.s  cbftrsoi  for  current  -'or  vAi  i^  is 
piirpos.  ?,  m  shown  in  Ihci  aub.^l,li  ir^-  tnhle  givin  above,  the 
working  profit  (if  "i  11  ppr  cent  of  tho  moan  capital  expended 

A  most  gratifying  result,  and  enabled  £i7,tl^8  to  be  placed 
to  tho  sinking  fund  and  £3,497  to  ttw  nuwal  food,  Having 
1:2,000  for  the  benefit  of  tho  r,ites. 

Chelsea  Electricity  Supplj  Co.  (Ltd.). 

The  last }  ear aooounta  ot  ibis  oompacy  iadlatte  aatittaehwy 
unltB.   TtM  lamp  oonnectiona  inQzoawd  daring  the  jaar  \^ 


nanltB. 

13-4  par  «aot.,  and  the  adv&uM  of  17  per  cent,  in  the'ontpat 
vas  attended  hj  a  alight  improvement  in  the  load-factOTj 
which  was  10  38  per  cent. 

Tba  ineviuUa  inanaM  in  tfaa  fuel  itam.lun^  M  tlnwhu^ 
pMTtntoi  •  itdnottni  Mng  ibowa  Ib  tba  ecwto.  Ai  il  ia.  aU 
OiB  olhac  impaftaat  itoms  afxaaf I  thoje  ot  dMdlniltoa  oaato 
bftv»  dnvpad. 

Wllh  tbia  moderate  total  reTonna  of  6'45d.  par  unit  from  all 
aooroaa  the  working  profit  was  barely  B  por  oent,  ot  tha  capital. 

In  1890  a  sum  of  JL'l,00(>  was  set  aside  in  view  of  the  increase 
expected  in  tho  coal  bill  of  last  year.  It  may  be  noticed  that 
this  amount  was  really  itmillici.?nt  t^  in.t.-t  ih«' whil.?  incrta-o. 
lu  our  njialyais  we  b;ivt>  ktpt  thiy  litudunl  from  tiilt'riDg  into 
the  ordinary  rtveniie  account,  and  thnrtforc,  in  the  preneot table 
it  iippt'ird  (Itbiltd  lu  I'^DD  mid  crydllud  in  ll'Otj  to  the  net 
revenue  RLXount  'J'ht  net  balHiic*  alTorded  a  dividend  uti  the 
6  per  cent,  preference  shares  and  one  of  5^  per  cent  on  tbe 
Ofdtoai^  >bnMi,  laaving  £L33  to  eanr^  itntaa  to  oeit  yaar. 
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[Attar.  Mm  »Tfmm ;  Foat  rnat  lizpaiM-RUI^CBBr- 
,  PntiUablac  uiil  Prlatlnf  Offleea, 

1. 2  *  3  SALISBURY  COURT,  FLEET  ST,  LONDON 

A9  LttUn  nUUingtoSnbtcritticin,  AdutrtisumtnU,  aiUoHtrlmtiiustmaSttn 
skaM  i$  aiinati  to  lh$PMU)ur  "Thc  ELtCTklciAM,"  Saiiilmn-eourt, 
PIttt-tlmt.  Lrntm,  MjC  Chtfrnrnt  timm  Oiim  OmM  i» 
«mUf  to  "Tm  BucrMictAN 
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Hieee  wta  kre  rery  acArm,  uul  early  ai>pIIc«Uan  ahaul<l  \t*  made. 


COHDUIT  AND  TROLLEY. 

The  application  of  eleotrio  pOWW  tO  the  VOrkiDg  Ol  tTMU* 
vajB  and  light  railways  ia  a  inodem  infl1lHto"ll1f  pmUem  tlwt 
has  rcauUed  iu  u  ciiui^iJrr&lilij  I'.iimW  of  {Mpsnd  mothodB  of 
solution.  These  resolTe  themselres  into  font  dassea : — (1) 
Accumolator  can,  (2)  the  orerhead  conductor,  (S)  slotted 
ooBdaiU  beBaBth  the  tciel^  bbI  (4)  aurface  contacts  on  the 
tnwk.  A  filUi,  Ihe  so-called  tbbil-ndl  system,  is  not  appUcablo 
to  ordinary  tramways  and  has  been  used  hitherto  exclusively 
on  railwajB.  Ideally,  the  first-named  system  is  the  one  that 
beat  sohee  the  problem  ;  but  practically  it  ia  handicapped  by 
the  absence  of  a  raal^  anitable  accumulator.  Progreoi  in 
battery  design,  however,  is  making  rapid  strides,  and  file 
advocates  of  accumulator  traction  are  encounigod  caoh  yoar 
to  higher  bopea  for  ita  complete  success.  With  regard  to 
Burface-oonUet  ayatenu,  ofwhioh  there  are  inoumeraUfl 
varieties,  it  has  hitherto  been  fooad  that  the  eoOBlUaBted 
arrangements  necessary  to  ensure  aafUy  and  io  aeenn 
regularity  nf  working  have  been  prohibitive.  'I'liero  are 
namerooa  workers  in  this  field,  and  a  large  aection  of  the 
eleotrie  tnuBwajr  fratamlly  dow  not  daapair  of  airrirtog 
ultimately  at  a  practical  solution  of  the  problem  on  theaa 
lines.  For  the  present,  however,  there  remain  foi  eonaidera- 
tioD  only  the  orariiMd  ImII^  and  tha  alotted  eoadiilt 
systema. 

At  the  laatttotloB  of  Hoohaaisal  EsglBaaiB,  on  Friday  last, 
an  important  Paper  ^va3  read  by  a  wall-kiMwn  Americaa 

trmtion  cnKineer,  Mr.  A.  N.  Oojwett,  on  "  Combined  Trolley 
and  Conduit  Tramway  Systems.  '  Pressure  on  our  apwc, 
owing  to  the  large  number  of  imporiaat  Papers  wbieh  have 
lately  baao  read  at  varlovs  eagineerlag  ■oeiatles,  as  w«U 
11^  on  account  of  unusual  activity  in  other  dlnetiMI^ 
picvontB  us  from  reprinting  any  portion  of  Mr.  Cojihrtt's 
Pai»er  in  the  present  is-iue,  bat  wo  hops  to  do  so  at  a 
later  data.  Meanwhile  we  will  briefly  sammariae  the 
oontsBts  of  the  Papar  and  oAht  «mm  aonments 
thenof.  The  main  purpose  of  the  Paper  is  to  call* 
attention  to  tha  suitability,  in  certain  very  common  cIp- 
cnmstanoes,  of  a  combination  of  ih<^  o  crheid  triill.y  vwth 
some  form  of  ooDdoit  system.  The  circumstances  to 
vhkh  fU»  failirabr  aanUiiatkn  is  adi^  aaiss  vhtn 
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tiie  tramway  or  light  nilway  paases,  over  a  portion  of  its 
nrnte.  Uuongh  Aiowded  cil>'  thorongMaree,  and  over  the 
TCttMlinmg  portion  through  less  crowled  sntxirbs  or  sparsely 
populatcri  rurftl  dislrii:t-i.  For  tlie  city  piut  the  conduii 
ityatem  is  proposed,  while  the  overhead  trolley  Bystom  is  con- 
aUbrad  to  be  the  baiter  adAptal  to  the  oountry  portioni. 
IliMmuch  as,  from  an  engineering  point  of  view,  both  the 
overhead  trolley  and  tho  conduit  system  are  successful  beyond 
cliHpute,  tho  chief  problem  of  a  novel  character  whioh  this 
propoB&l  preflflDta  to  MigiBoera  i«|»te0  to  the  jonoluw  iwtire«a 
tit*  two  ^gtama,  al  whioh  point  ears  passing  in  afdior  (Km* 
tion  would  have  to  nnili  rgo  some  effective  and  rapid  process  of 
conversion  from  one  sysicui  ta  this  other.  Perhaps  it  is  sciirccly 
correct,  however,  t<i  describe  this  as  a  novel  problem,  for  it  has 
kog  been  solved  at  Waahingtan,  and  more  raotnt  meUioda  ol 
adntjOB  an  to  ba  (onnd  on  the  oombined  Byatnna  at  Faria, 
r.erlin,  mi  r.rasst'ls.  In  a  very  real  an<!  jirictk'ftl  aspect,  lion - 
ever,  tboj  line  tion  point  does  present  a  novel  pioblum,  inasmuch 
as  Douo  of  the  existing  arrangements  can  be  considered  to 
adapt  thetnaelvea  perfectly  to  Engliah  oondikiaaB  of  tiamiraj 
eoDatraotion,  mon  eapeoially  with  regard  to  the  narrow  alot 
which  Mngliali  requirements  render  necenuary.  Titr.  Conmiti 
describes  in  considerable  detail  tho  arrangements  in  use  on 
flzisting  combination  lines.  The  WashiDgton  system  of  con- 
vaaaion  ia  elatna/  lad  eoatlft  wbOe  the  iBgeniona  ^atam  of 
ahnoat  anlomatie  eonwaion  need  in  BerliD  ia  not  adapted  to 
conduits  having  narrow  slot.-:.  Vt'o  do  not  bt-lieve  thai  the 
wide  slots  found  on  some  of  tbo  Continental  lines  wonld  ba 
tolerated  in  the  United  Kingdom.  If,  as  is  alleged,  these 
l^in.  and  avm  vidacalota  km  eiBeDtial  to  the  aide-dot  oonduit, 
then  there  eaa  be  little  donbt  ae  to  flie  Me  of  atdaalot  aeihemes 
in  this  oonntry;  we  may  expect  to  bcc  nothing  but  tho 
oentra-slot.  Difficult  as  it  may  appear  to  provide  sufficient 
aonductivity,  laanlatlon,  and  mechanical  sbragth  in  the  con- 
neotion  between  ear  and  plough  with  a  ^in.  slot,  the  thing 
ean  be  done — it  was  done  with  perfect  snooees  by  Mr.  Holboyd 
Smith  in  '.885  on  his  jiioneor  conduit  tram.siy  at  liiackpool. 
Dealing  with  the  general  question  of  combinaUon  lines, 
,  from  the  point  of  view  of  English  praotioe,  Ibe  engineer  nraat 
face  the  quaation  ao  to  the  seed  for  such  a  complication.  Why 
cannot  the  eondnit  system  be  extended  from  the  city  streets  to 
the  most  rtTiiote  rural  point  in  the  tramway  sy.Hlum  ;  or  why 
cannot  the  overhead  trolley  be  taken  into  the  city  atreota  ? 
The  well-informed  eleetrio'  tiaotian  eBgineef'  nay  have  a 
ready  atid  convincing  aoawer  to  these  queatioos,  but  tram- 
way managers,  local  authorities,  and  the  public  generally 
frtquently  demand  anans^^tir  to  tiibiu.  It  i-s  (■•isiier,  perhaps, 
to  give  a  satisfactory  answer  to  the  first  than  to  the  second 
question :  the  reason  why  the  slotted  ooKiint  qjalau  oannot  be 
extended  into  rural  [portions  of  tbe  tramway  is  simply  that 
it  would  not  pay.  The  tratlio  receipts  would  be  insuiBcient  to 
justify  so  largo  a  capital  uutliiy.  Mr.  CI'innkti'^  eslirnate  for 
a  mile  of  single  track  equipped  on  the  slotted-conduit  syatem, 
far  atetage  BngUah^eoaditiona,  ia  £1M9V<  ISe.,  eselnaite  of 
any  proportion  of  power-station  and  sub-station  cost.  A  rural 
trolley  line  need  not  cost  £5,000  per  mite  of  single  track.  In 
the  face  of  so  <,'rcal  n  ditTrrence  of  cost,  many  eDj;icterg  would 
advocate  a  trolley  syatem  throughout,  even  in  crowded 
flunongbfiuea ;  nor  would  Ibis  be  aomtiaif  to  the  aeoa^ted 
praetioe  in  many  large  and  densely-populated  cities  in 
America,  on  the  Continent,  and  in  this  country.  Chicago,  in 
America;  Hamburg  and  I  rankfort,  on  the  T'ontinent;  and 
Iiiverpool,  Briatoi,  (ilaagow,  ne&rcr  lioue,  are  oases  in  point. 
Ihete  is  a  atn»g  and  glowing  faallag  in  manj  qoaitera,  how- 
ever, that  this  practice  should  be  discoh tinned,  and  that  th6 
oreifaead  trolley  shoold  be  excluded  from  the  principal 


streets  of  cities  and  taiga  towna.  AUepd  teattieflo  Meals 

in  Iho  trolley  system  nro  least  among  tho  objections  that 
can  lie  urged  against  it,  for  Jiinglish  designers  have  shown 
thftl  thc3L:  iniperfeotiona  are  by  uo  means  inherent  in 
it.  Even  such  alarming  ocourrencee  as  the  leoent  fiatal 
aeoideBts  in  Umpool  and  Vianna  are  not  to  be  eovmled 

against  tho  ovcrhcid  trolley  so  much  as  against  the  over- 
head telugrapb  and  telephone  wires,  wbieh  would  be  much 
more  properly  phicud  undyrgrounJ.  Undoubtedly  then'  ia 
potential  danger  in  a  fiOO  volt  wire  auapaaded«  like  tlw  aword 
of  DiUfoctcB,  ofw  tbe  heada  of  eitiztoa  i  jet-  the  namber  of 
acuidents  from  actual  personal  contact  with  ?nch  a  wirG  ha"? 
Le£u  exircmL'ly  suaU,  whether  here  or  in  oUx^r  cx>untne3. 
The  one  outstanding  objection  raised  against  the  trolley  ia 
the  faot  that  the  leturn  ounent  ostensiblj  pasaes  tbcoogb  tbo 
tndk  raib,  bat  In  vealify  largely  paaaae  tiuoogh  tbe  eoil 
and  any  metallic  pipes  that  may  be  laid  in  it.  Electrolytic 
coriodion  of  the  pipes  ia  the  mischief  that  chiefly  renders 
this  otjaolioBable.  At  the  same  time  uninsulated  returns 
az*  bjr  no  maana  eaaaatial  to  the  tndlej  ajatem.  though  ae  a 
nle  Huiy  afleempany  ita  nae ;  ne  have  already  deiofbed  a 
system  of  insulated  return  surfaco-contacts  which  would 
entirely  obviate  this  diiBouUy,  and  at  far  1^  cost  than 
a  slotted  conduit.  Nevertheless,  where  the  volume  of 
traffic  is  sufficiently  large  and  steac^  to  jnatiiy  the  extiR 
capital  outlay,  the  lAotted  eoadult  pmridee  aa  adufvaUe 
method  of  equipping  city  tramv.aya ;  and  where  thoae  tram- 
ways are  connected  to  suburban  and  fumi  lines  tbo  subject  of 
Mr.  CoMMRt'e  Fa]Mr  k  dizaelly  qiplieafala,  aadflMiatunrilaift 
contained  in  that  Paper  will  aana  as  a  talnabU  galde  lo  ^ 
tramway  engineer. 


OOHTEMPORARY  ELECTRICIL  SGIBNOS. 

[Compiled  by  E.  E.  FopuMrii  D'Ai.bs.] 

lon$  Proiureil  bi/  Otiliiinn  J.  H.  Townsend  has  alreaily 

described  gome  researches  \s'hich  led  him  to  tho  concluaiou 
that  negatively  charg<-d  ions,  moving  through  a  gas,  pro- 
duce other  ions,  although  tho  force  acting  on  them  ia  vary 
small  cumparod  with  the  force  ueotf  >ary  to  producfi  lh(!  ordi- 
nary vacuum  tube  or  epark  discharges.  He  now  gives  a  nioio 
complete  account  of  those  experimonts,  and  shows  (hat  at  low 
I  pressures  the  current  maybe  coii.sidered  to  pass  through  three 
stages  as  the  E.M.F.  is  increased.  In  the  first  stage,  the 
current  increases  with  the  E.M.F. ;  in  the  second  stage,  the 
current  remains  practically  constant  and  shows  only  small 
variations  for  comparatively  large  changes  in  tbe  force ;  in 
tho  third  ett^o,  tbe  current  rapi^y  increaaea  with  the  E.U.F. 
U  is  the  neg:Uive  ions  which  produce  the  lavga  increases  of 
conductivity.  The  Tatooity  acquired  by  a  negative  ion  ia 
travelling  freely  batman  two  points  differing  in  potential  by 
4  volts  is  10  timao  jm  mat  aa  ita  Taloailj  of  agitaiku  at 
ordinarv  tcn>peratt»ea.  Tbe  nnnber  of  odlaiions  made  by 
an  ion  m  golhg  through  a  centimetre  of  air  at  iBtnL  p^^aaun 
is  31.  At  •tmoephenc  pressure,  eiieh  ten  «onl4  ptodooe 
some  10,000  other  ions  "per  centimetre,  and  the  aame  number 
would  be  produced  by  a  partUe  conveying  "  Beoquerel  raya." 

[J.  a.  TbwataaDi,  fkO.        Fehnnfr,  IMIJ 

Qtmiaru  Ma  Uum  Ilaijt.—Ji  is  known  that  any  snbstaoco 
plaead  in  the  neighbourhood  of  a  radium  preparation  become 
nuUo-aotive  itself.  Not  only  that,  but  it  retains  its  radio- 
active powers  for  some  time,  which  in  the  case  of  an  actinium 
preparation  may  extend  over  several  months.  P.  Curie  and 
A.  Debierne  have  recently  made  some  experiments  which  shed 
much  llfjUt  ou  the  imuiru-r  in  whirh  this  sei-oiuiary  radio- 
activity ia  induced  It  appears  that  only  the  mo?t  easily 
absorbed  rays  enttr  into  this  phenomonon.  They  ar«  absorbed 
by  tilt'  air,  and  in  the  process  of  absorption  thti^'  impnrt  some 
property  to  tbo  air  which  is  diitused  by  convection,  and  (-vi  n- 
tnally  reaches  the  body  exposed.   That  the  prooees  is  not  one 
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of  direct  ndiailon  ia  shown  by  ihe  fact  tbat  if  tha  jirepiri- 
Uon  is  separated  from  the  body  to  bu  inllueuced  Ly  a  loiif; 
capillary  tube  bent  at  rigbt  ncglea  the  influence  in  exerted  all 
the  The  maximuni  radio  activity  ia  indnt^d  ia  a  time 

which  varies  greatly  with  the  amount  of  free  ppuce  fiurround- 
inp  tb?  Tftflianl  hniy.  If  it  i-s  u  stnall  Hpfioo,  tlio  nmiimnm 
is  reiicLbd  very  soou.  Tho  authora  do  not  attempt  to  frame 
ft  theory,  but  stispect  a  clow  ouiinectii)n  betwcun  magnetic 
devbyoB  and  tho  absorption  of  rays. 

[i  i  HiK  iLil  Iiniiri:';»,  Camftet  Reni\tt,  MmtIi  4,  VMl.] 

Th.  I'.Sfctnc  Kiiiinmni — IfnJtr  thid  aoinewhat  antiquated 
namo  S.  Leduo  dcscriijcs  some  further  remarkable  properties 
of  tlie  sil<>nt  elflCtric  diacliarRo  wbosc  phymeal  anfl  chemical 
elTeota  ho  haa  latterly  hc-on  inveEtijifttinf;.  lie  prod'.i(!(:i  it  by 
rapidly  charging  mid  discharging  a  condenser  consisting  of  a 
mettdUe  sphere  cm  the  one  hand,  and  a  sheet  of  aluminium 
with  a  central  |>erfora'.ir>n  on  the  other  hand,  separated  by  a 
plate  of  glass  or  celluloid.  The  central  portion  of  the  plate 
u  on  boKl  Us  faces  the  odsiQ  of  violet  and  ultra-violet  rays, 
vldoh  MD  be  coneentrated  by  ft  quart;'.  lenB.  These  rays 
]pn>daoo  U  iatanse  fluorescence  on  a  platino-cyanide  screen 
irithoat  oonointating  the  beam.  Photographic  effects  are 
oibWiMd  vhkb  gmpass  in  Intenai^  thfloajpiodiioBd  by  mnligfat. 
Tbo  n^B  HO  poitioolarly  TaltttUft  for  nasen't  iNHtaont  of 
anmaiD  Umni.  SQhm  one  ooninMadl  by  tamaa  of  a  aaartz 
plate  oantainoa  ia  ■n  obonile  fnirM»  irbiob  dweelly  adjoins 
the  alnmiaiura  sheet  torniiog  ono  umalara  of  the  condenser. 
The  diseased  tissue  is  thns  enposed  to  rays  which  have  ooIt  to 
travfTHK  a  tliin  platf;  of  quartz  The  apparatus  maj  bo  WOntSd 
wilh  an  induction  coil  or  an  influence  macliioe. 

[&  Vmmc,  OmfUt  MeulM,  Hanli  4,  UOl.] 

J'topnifaiion  0/  El'Ji'tric  M'avtf  in  Il'a/ir. — When  the  electric 
and  maKBCtio  properties  of  an  insulator  only  depend  upon  its 
dif'lectnc  constant,  tlie  wiivn-lenf^th  of  a  resonator  remains 
tlie  same  when  me.ngurcd  Cr'il  lu  air  and  then  in  tlie  insalat- 
ice  medium  in  ijiieation.  'I'ni^  propaaiiiou  was  deduced  by 
Blondlot  from  conaideratiouB  of  lioiinf;enc:ty,  and  verified  in 
the  c  L.se^  of  castor  oil  and  ice.  If  tbu  med  uiu  M  magnetic  or 
conducting,  or  if  it  shows  ooii.-iideralile  absorption  for  electrws 
wave«,  it;-  prupertiea  are  no  loiiyar  completely  deliucd  by  its 
dieleolri]  uonstaut,  and  tho  equality  of  wave  lenf;ths  of  a 
resonator  in  air  and  in  the  niHiiium  eaunot  be  certain.  Thi^ 
is  the  case  with  ordinary  spring  water,  which  showa  a  decided 
conductivity  and  conseciuent  absorption  of  electric  waves. 
C.  Cotton  therefore  measured  the  wave-lengths  of  a  simple 
resonator  in  air  and  in  water,  and  found  that  they  were  prac- 
tically the  samo  whan  tisoaator  and  wires  were  either  out  io 
the  air  or  immsnod  fa  VKtor.  Ht  also  found  that  the  path 
traversed  by  the  waves  daring  one  period  of  the  resonator 
oscillating  in  air  is  8-8  times  saaller  in  water  than  in  air. 
This  impuee  that  wiien  a  iKaonator  ta  plnnsed  into  water  its 
period  01  oieillaiioQ  beeomae     gnatn  than  ia  air. 

ta  GOTHair,  fymfim  Bemint,  Uudi  4, 1901.] 

Magir.  tit  Effect  ,m  DUihart^—H  is  WOU  MdOWO  that  if  ft 
dinfaargc  is  pissing  through  a  tuba  (wntaioing  nnfied  gas, 
the  effect  of  a  transverse  magnetic  field  is  t)  inoreaae  the 
potential  difference  at  the  terminals  and  to  diminish  the  cur- 
rent passing  Ibrough  it,  whili;  a  longitudinal  fif-Id  rendera  the 
passage  of  the  discharge  caajur.  While  working  with  tubes 
in  which  the  pre.^sure  varied  from  O'lmm.  to  iinm,  R.  8. 
Willows  noticed  tbat  under  certain  conditions  the  imposition 
of  a  transverse  field  oaased  a  Urge  increase  in  the  current 
passing  and  a  decrease  in  the  potential  differeoc«  of  the  ter- 
minals, just  the  opposite  of  what  generally  occurt'.  Further 
experiments  showed  that  at  a  pressure  of  loim.  the  etT«>ct  of 
the  field  W'.is  to  JiniitiiHL  the  current,  but  as  the  pressure  was 
lowered  this  effect  became  les^  anfl  Ipf?,  until  at  a  cflrtain 
pressure  no  effect  at  all  was  produced  on  the  current  or  tho 
potential  difference  between  the  terminals,  although  the 
discharge  itself  was  distorted.  As  the  pressure  was  still 
further  lowered  the  current  was  increased  by  putting  on  the 
magnetic  field.  The  effect  is  probably  due  to  some  action  of 
the  eleetrodes,  wbioh  hae  not  jei  bean  f  ol^  nnxaraliad. 

[R.  &  WlUOTHi,  no.  Jfiy.,  Miwit;  1M1.}  \ 


EU.'u-nt.iri/  Q'lanti.'i.  f  ./  .l/iii.v,-  n:<-l  EUfiricUf — Bjltiinann 
has  repreeented  tha  entropy  of  a  raoD&tomio  gas  by  the 
hgarithm  o(^  probability  of  its  stats,  and  shown  tint 


whoro  si^-nifiea  the  heat  introduced  from  without  (in 
mechanical  uQits),  T  the  mean  kinetic  energy  of  an  atom, 
and  V.  ^  log  F  the  natural  logarithm  of  the  probability  of  the 
stationary  distribution  of  velocities  among  the  atoms,  measured 
by  the  number  P  of  possible  "  complexions."  M.  Planck  adds 
that  in  his  own  electromagnetic  theory  of  radiation  he  obtains 
for  the  entropy  of  a  large  number  of  linear  resonators  oscil- 
latiog  indepeiidantljr  io  a  steady  radiation  field  the  expronion 

».  log  R, 

where  H  is  the  number  of  possible  '*  complexioiif,"  and  a 
the  number  1-816  x  10-«  eig-degrees.  Combining  these  two 
principles,  be  flab  the  foUowing  values :  Weight  of  the  atom 
164x10  gramme;  nnmber  of  gas  molecules  in  Icc  at 
Odeg.  and  1  atmosphere,  S-76  x  I U*' ;  me »n  kinetic  energy  of 
an  atom  at  absolute  temperatare  Id^.,  202  x  10~>* ;  ehiuge 
of  a  positive  monovalent  electron  4*69  x  lO'i*  eleeboetatio 
onita.  Those  valuer,  if  the  theory  holdS)  aMWHiy  ttoclk  aon 
deAoiti  than  anything  je^  given,  and  tho  oonstani  <r  io  iho 
'    in  the  calculation. 

IM.  IWvK,  ilna.  4cp /Vyiiftb  Ma  3, 1901.! 


INSUL&TION  ON  CABLES.* 

Df  URVVN  O^aOBHAlC 

{Comitiutd  from  pag<  7S0,} 

Ctti-aeity  Method.— thit  apedlle  eapaeiigr  K  of  aw  one  qnalUy  of 
iniuUtion  can  b«  obtained  ifon  a  caws  ooveied  wita  It  by  usiog  die 
weU-knomi  formola 


Mlog^' 


R 


where  )I  ia  the  capacity  of  an  immened  (ur  lead-coreitJ)  calile  i»*r 
iiiile  in  microfaratu,  ao'd  It  and  r  are  rcpectively  the  oh'.^iIl'  ni  iii  -f 
tin-  iiisnbi'inn  and  conductor.  Mr.  MoHsy  mRd?  exporimen!-'  <)U  a 
]i,titii:uliir  rul.iUer  cable  for  which  SI  wa^  '.he  sirac  wUl-q  vlit-jiintKi  aC 
aiiy  allerwaUug  Voltaic  V  from  the  1  irmiiln  .M  -  ly  A  imV,  and  thu 
result  coincided  with  the  dir(  ;1-Lurreu-  b  lUi-tis  niea.4ur«iiieDt.  It  it 
probable  that  the  fm  umU  is  approximate  enough  with  sine  carve  , 
alttnatton  of  any  tre  iueiMiy  »  (««A"  bsiac  the  alUnnm  lt]iL& 
eamnt  in  a]n|^K>rf.4;i. ;  For  aeeunite  measnreounts  U  mtat  lie 
remembered  thkt  the  re»ii1t«  d:^peiid  on  the  particular  dteluctric 
Amo  has  found  aa  much  lj.-  ?.  ;  r  cent,  difference,  and  Lombitrdi, 
11.  V.  Carpenter,  and  othen  have  independently  como  to  tlmilar 
concluiiooa. 

When  the  cnpa.-ity  is  rcqnirpd  of  a  powder,  lyr  a  piim  in  the  roa!b, 
111  .'111  .ir  till-'!  a  dillio.iU  !^h;ipe  lo  deal  wilh  liki.-  I>if''-T,  j  Hie,  i-otton, 
or  aeuiLt,  ihu  sHJcciliee^ipaciLy  niay  W  ol  Laini-i  accorJiuK  toaaiethod 
which  I  think  i*  due  to  Ncrusi.  The  epeciTic  capacity  of  a  volume  of 
oil  (which  does  not  i«-act  on  the  powder,  &c}  i«  measured,  tha 
powmiia  added  and  the  auxtanmaaauedafltm.  If  the  capedily 
of  the  anztnre  it  not  altered  by  the  added  aahataaaa,  its  apeoiflc 
capacity  ia  found.  If  cot,  another  kaowo  oil  ia  uwd  and  its  piocew 
rapaated.  In  tb«  oafie  of  roa5t«d  raanilla  paper  the  method  give  the 
apprMimatc  result  of  rs  (air=I)X  fur  one  sample  of  paper  and  i  ii 
fur  rttin'.lirT- 

Amyug  innumerable  metho<h  of  finding  apecifii;  c*p«  ?it<pi  roiy  be 
mentioned  that  of  C.  B.  Thwinjj,  who  obtains  il  frmi  tliT-  i  hcmical 
compa^ition,  density  and  niolecnlar  weit^st  of  a  «ul)s*»iice  and  lU 
comj)nnent».§  HrJr'Iy  he  sIj  r.ied  tli.it  the -"^'e:  sfi«  capaeiiv  K  =  D  M 
(uiij+a^-f-djij-f  iii:.),  where  D  =  ihc  deasily  and  M  the  molecukr 

*  Ab«tr*ct  of  a  Paoer  tad  bafcae  the  lastiMtiMi  of  HaabM 

Fiii-imrr  ..  VM.'h  7 

-  An  c\-  ?ii?L  >ij  Mr.  Hordejr'ii  lest  [I.E  E.  Jourrtj',  JkDiury  10,  IMl] 
wa«  niuie  on  i  mHe\  of  25,030-Tali  nabla  at  Uw  8t.  Crois  Cu.,  WiacoQHO, 
VSJL,  oo  Oatekar  M»19W,afttr  lafiaf  and  jatallei.  fin  fra««aMTm 
kept  oenataat  and  the  alMiigUiK  eunraet  and  vaUaawHKir**  wm  a  atnignt 
line  lhrou(;1<  tlie  onKui.  thus  ahuYrlni;  ihxt  the  cips  itv  w»m  r-i»><tnn  «t  •II 
voJtaKM.    Mr.  Mordejr'n  Il-iI  wu  on  ruhlier;  Uni  w.>i  "ii  j  ij^  r  :  jl  1». 

i  A.  Gray,  " AUiolute  Mcuumiiin>t>,"  gire>       pr«cauti»ii«  t<>  he  taken 
ill  ex|ieiim(.-alitii(  on  mpxrity.    Tnc  dearth  <>t  rMultn  Riviaa  &LC>^Bt 
knuWD  teiupemture*  of  «ub«tu>  at  hariug  a  known  che«aiaal< 
ia  4ialMMiiii|. 

I  j;«ilM«rSt/«r  Oaaltr,  Vet.  IL.  p.  m 
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m%ht  of  tin  nhj»at»,mid  m^iM,mwKBltm 
itan  lowva  nu  udr  diekettlc  tMwtan  i«ifMlif(l7. 
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Tlw  vtiliMtioB  of  specific  capocitjr  dtservM  to  b«  eontidcrcd 
bffatise  ita  rconomie  impoitance  has  not.  \  et  U'en  fully  retlited  by 
cablu  maker*,  mkuy  of  whom  have  perhapo  ovt-rlookfd  the  fact 
ticmplified  by  th«  «xp»ninent  of  Figa.  1  and  S  tbot  acrotw  «  "nn- 
P'jsiCi-  iijtulalion  the  jMitriiiiil  gradient  divides  iUelf  ioTersflv  m 
lite  <|yecitic  capacity  oi  the  yariou*  (vpnrtHi*  lftyen>,  Snb«ta:u-cs  of 
diMimilar  specific  captieitiea  can  ln'  utilind  in  uuuli  tlic  er.mr;  way 
M  thOM  of  uiuixuilar  condnctivitiea  for  gr*diDK  ik^  layon  oi  inaala- 
linn  aadobliiBii^  a  nniforni  »treM  in  all  parts  of  the  coitiaf  «f  a 

pretsuKa.   Even  intb  MiitixiWNll  cumta  I 
.lb*  ■pcaUte  capacity  of  the  isaulation  i$  of  ImpoTUOM  whtn  the 
oAla  Sa  Itnt  twitched  on,  and 
fraqaenlly  of  a  rapidly  alternatiD^  character. 

Cuneider  a  homogeueoua  ioautaiion  to  b«  made  up  of  elementary 
condensers  in  seriea  (Vi^.  5),  atid  <ii':rr),'anl  ttic  f.:>nf)uftivt!y  of  the 
difltttrii;  Icr  the  nicniifut  A-  nil  tlx'  cniili ii»i-rB  recriva  the  s-iiue 
charge  aiid  iirc  ul  the  .•jiinc  imiti  rial  urnl  iJiii-kju'.'w,  the  I'TV  Ijetwicn 
the  p)at<!><  nf  fiicli  -jlcaientitTy  i'<  iiileii.if  r  in  Iks*  its  aifa  is  j^rttitcr. 
That  if,  the  gradient  or  fall  of  volca  across  the  element  oi  tluckuiiSii 
ia  inwiely  « iha  uw— thiA  ia,  witmlj  m  Uu  ndM  dinUuice  o  of 
any  alaaHafnqr  coatoBaar  hm  tih*  «dti»  Tfeia  g}na  lu,  again, 
Iha  cam  of  fOtnUal  (Fig.  4,  enrta  1)  aa  Iha  «7/14  ctbte 


o 

Kio.  5. 


If  BOW  wa  anumo  the  apeci6c  capacity  of  every  layer  •£  the 
isanlMioii  to  that  Uu  akiBMiiary  comkuNiB  kim,  in  apila  of  the 

dUliireiice  of  area,  tlw  Mua  capacity,  then  wben  tbey  are  all  |,nven 
the  same  charge  they  will  have  the  aanie  dilference  of  pri-^Mire 
between  their  two  aide*— that  it,  the  alreaa  in  every  pnrt  uf  the 

dielectric  wi!l  lie  unifnnii.  Thiii  tufthod  has,  I  think,  a  seriuaa 
pruclicid  utility,  and  the  •' -^r-iilin^"  nhoutd  be  calculated,  not  for 
ihi-  WLirkiiig  maximum  vott«,  but  tur  the  rmihnV.li'  ><rtnt«gt  maximum 
viyltj-.  A  liiitf  tvarch  among  the  uvuilahW  in-vilntors  ehowa  that  it 
i»  etMler,  without  detriment  to  ditmptive  atr^ugUi,  tu  aJinat  coudat:- 
tivitiaa  than  capacities  by  an  admixture  of  small  ijiiiiatilita  '  t  a 
lea  iaaolating  tubetance ;  but  even  for  direct  cuirentit  iLvrc  m  & 
theoretical  advaAtage  to  b«  gained  tgr  alnWMng  that  anbstance  with 
a  higher  specific  capacity  than  tka  unttin  Or  iaaidation  proper. 
Subataneea  of  any  apecitic  aipui-ity  iaunaned  in  a  dielectric  of  a 
lower  capacity  te'nd  to  n.cve  sK  wIy  t«»ardi  the  plaee  of  ateepett 
potential  gradient.  If  there  should  remftin  aller  careful  "grading" 
a  slightly  steeper  potential  alnpe  near  the  inner  conductor,  for 
MAKiple,  of  a  ouEwntric  cable,  a  ttrKieucy  is  therehy  established 
whitli  will  r)piK>c  liiilitaion,  and  will  ttud  ui  iimintuiu  or  improve 
the  pre-orr»ug«d  (ii«p(ieilion  if  the  urJor  of  both  c  i-iiiUu-tiviL;L'»  aud 
wpacitifg  i^  pn-perly  chi'at-n  * 

*  Soam  aucb  word*  aa  Uta  foUnwiog  art.  to  b«  found  in  Umtiude's 
"  BIliliiiaiUBalia  VlHai7"l>— "A  eplme  of  umform  permittifity  in  a 
aaifDnn  elaelrio  lelil  eantei  tb«  ealeraal  h'nea  of  electria  fone  to  be 
ayBUuetrically  disUrted  fuie  and  aft,  and  thanfots  it  has  nu  tendeocy 
lb  move." 

If,  hMMTcr,  tha  half  tm  a  teiy  amall  maaa  in  a  Md  wbigh  i*  not 
uaMna  ft  tiMb  to  note  {a  the  difaoion  in  «^  tli*«Mf|y  ar  etttik  hi 


When  dia  oittrideof  an  insulated  conductor  is  not  aiaellv  aiieatab 
bat  is  ritlier  a  nnmlier  of  amall  part  eirclee,  as  tn  a  atosM  nf  KNud 

wires,  or  wctnr-«hiiped  and  theielore  offering  two  or  more  approxi- 
mutely  rUt  surfaces  imd  eomera,  which  are  usually  rounded  on,  the 
e'.ecirio  l:i;tmityt  will  be  greatest  in  thu  in»u!aticn  which  it  noarcat 
to  the-  iriir*t  protruding  portion  of  llie  nn\ller  curvutuii's  of  the  con- 
ductor, and  the  potential  gradients  will  U'  prmportinnatclr  «tm>p  sind 
will  tend  to  disrupt  the  insulation  unkiv!  rtirri-ciion  is  iitacl(>  hy  i  iihi-r 
increasing  the  thickness  of  total  inaolatioa,  as  is  done  at  pr«««jil,  or 
increastng  the  dielectric  strength  ktalij»cc  jnanaiing  uie  speeiSc 
inductive  capacity  so  as  everywhera  toesmiiKiad  with  lha  steepness 
of  the  potential  gradienL 

The  curve  of  gradieata  for  any  usual  arrangement  of  conductors 
may  be  giaphirally  obtained  with  sufficient  approximation  for 
practical  ]iurpoe«e,  and  for  this  we  shall  utilise  the  apparently 
uniitirwrt.int  siinilttrt^y  between  the  ctirvt  of  p.-tentiril  oV>t.iirii_'d  hv 
cc:im]<-riTi^;  hi'st  cunduclivily,  Jirid,  sccundly,  c«[)^city.  The  f'.'lluw  in^; 
siiv^fsti  :ri  which  Viui.  Terry  kiudly  luddo  tu  mt  ii^  of  special  n-v-int- 

niii't'  ill  the  (omewhot  difficult  cate  of  a  three-ph^su  or  iw.:>  jiiiU^' 
mUtu  An  enlarged  eection  model  of  the  cable  is  made  and  the 
conductors  and  thtnth  (if  aqr^asa  naintaimd  nasnmulatani  nt 
potentials  proportwnala  to  die  mstantanaogs  valna  of  fMr  potentiah 

when  in  ii-e  ;  ^.iy  1  volts,  2  volts  and  zero  volts  for  a  three-phase 
cable.  A  thm  ahect  of  high  resistance  metal  is  laid  acroM  the 
■eetion,  and  the  c<iuipotential  lines  arc  thrn  p!utt>  d  hy  pricking  holes 
with  two  needles  connected  s  |3lvu;uiiii<  r,  jit  thc-e  pk^::es  where 
no  ditU'Clioii  h  nblained.  Such  «Q  «rriiii(^enien;  r'.early  take«  no 
account  uf  Ciipiicily.  liut  iili  ftlternutin;;  [utenliul  tulsus  no  account 
ci  conductivity,  utui  no  we  thus  gt-t  the  curve  which  w«  rei|uire. 
We  can  then  conttmi  it  mathciHtiealij  ftUowiDgOBt  lUafa  work 
on  ToyDtiDg's  tbeorem.* 

VImhi  IbtdiaiaetrinnatrixgBnbe  made  imOiciently  ilnid  bv  heai^ 
and  is  bee  fWnn  intcrpeaad  epiida,  the  grading  might  ctfticeivably  bt 
rlfeeted  by  maintaining  a  difference  of  potentiaf  between  the  oon- 
dnclors.  To  prevent  the  substances  from  reverting,  when  the 
potential  ditfercnire  i-  eut  tIT,  to  any  other  andesirvtl  iirrun;:cment 
of  capacities,  they  initiiht  l  e  to  ebuean  that  they  rhuuhi  .-.ulidify  or 
lie:nme  highly  vircuus  with  time  or  by  eooliiig,  &C.  Such  a  method 
Would  nut  only  be  slow,  but  might  b«  imperfect  owing  to  tka  bieaa 
being  poatiblT  luialler  than  the  effects  of  diffusion. 

Baamplaol  87/14  "gwdad'aaWato  sli^  K»4awltilMaimiMit;— 


TiMu.     "  »---  1  fwaantol 

nMUM.     BpanapoMr.i  ^^tgf^ 

OOein.            8  0 
0'05„            2-IT  9-6 
<ti»„            2*7  90« 

As  now  made  cables  aro  oftsn  invenaly  "  raaded."  A  krge  class 
of  fibre  cables  are  given  ihxir  final  impntnaUnn  by  immersing  them 

in  their  etitirety  in  a  lank  of  «  mixture  of  an  oil  nnd  mnie  etdid 
bjdro-airhon,  which,  s.-  in  the  <:i)'e  uf  rx'fin,  lr\'n«eiilly  liii<  a  lii^;her 
tpeciiic capacity  than  the  oil  and  Jiapftr,  a'*  well  as  a  ^n-.iter  dl^rllp- 
Uve  Strength.  I>urin>;  the  pr-ceBfl  of  thi.H  impni'tjn.'itiiin  tiie  tibren  of 
the  outar  layisra  have  the  elfect  of  filtering  the  ajlutu  from  the 
solfan^  and  although  the  oil  nacteandiUa  up  all  the  yom  at  Hw 
innannost  layers  otpaper,  the  aolid  ia  HlMted  away  an  I  only  tcadMa 
the  outer  portion  of  the  dielectric,  whidi  couaequenlly  bos  the  greater 
dielectric  strength  and  capacity  where  they  are  not  wanted.  That 
the  dielectric  strength  should  be  greater  in  this  particular  postion  is 
of  little  cooaeqoeuce,  but  that  the  capaeitr  should  be  greater  ia  a 
dsnj:cr,  becan^  it  ttad-t  tii  maVe  the  potential  grwdi^nt  steeper  even 
than  it  would  l>e  in  a  honi'T^Lni^iAi.-.  iiisuhitiun  close  tu  the  •  onductor. 
On  the  Lither  hand,  it  woahl  wnrth  trying'  to  utih-ie  this  tACt  to 
KfJiiiate  the  condurlivity  oi  capicity  by  cnooriiig  the  oij  and  aolid  to 
h«ve  a  suiiabie  viaootily  at  the  temperature  o(  the  impregnating  twk. 

A  aiaular  lai^  ananpnant  is  vut  with  in  nrdnan  valeaniacd 
rnbher  eahka. .  Tbe  puiaMbtwr  wbleh  U  ptne*!  nest  tne  eoarfnetor 
liaa  a  sfiegiite  canaeltj  of  about  2'3.  The  hioh-ehir^^  compinnr!  which 
comes  nnt  to  tnis  Bay  have  a  capacity  nf  s  h.  and  U  50  pvr  cent. 
->lron(7er,  and  the  outer  layers,  which  are  almoat  invariably  madejof 
lower-grade  material  have  often  a  specific  capacity  of  3  and  more, 
a  very  poor  insulation  resiBtanca,  and  strangely  enntigb  np  to  three 
tiiiica  the  etreii^'th  in  some  samples.  The  layers  of  ia«ulatiua  ou  such 
cables  are  arranged  in  Ibe  oppoaite  oidat  of  capacity  to  the  moei 
efficient,  and  am  oalj  aaaliltd  to  alrad  bacawa  tba  nlcaniaed  eooi> 

die  Ectil  inornate*  must  rapidly,  indfixUHisol  'if  the  directiim  of  the  elfcttic 
f'''.\>r  w'lien  ttu  pirriiiiltlvitjr  ot  Ihc  i:,)dy  exLe«^di«  lliu'.  lI  lIj^  Qje^iiucu.  li 
w>il  iiiove  ia  itie  uppuaite  directioo  wtien  tiie  penautivity  ia  iet*  than  tlut 
of  the  medium. 

t  This  ia  •  measure  of  the  gradioiit,  and  th«r«(ore  of  the  atreat. 

;  See  R  P  ijii  1  >n  "  Poyntiog'a  Tfasorsoi,"  by  («.  Mi«,  iu  ZritKkr.  l'kg$t 
C'ktm.,ii, ;  p.  623,  .Sept.  7, 1900,  whkh  is  brieHy  aUlrsctc<).  UaoalaMd,  and 
InUoned  out  f«r  faBetical  use  in  Appindix  Vll.  of  Mr.  O'Uennsa'e  esm- 
plete  Paper. 
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uiHiad  rubber  Lm  •  mffltiuiUjr  uniform  texture  and  a  high 
ditlMtiM  itnBfttlu  I  tUak  tbora  i«  uo  que«tion  that,  bulk  for 
Imlk.  U»  best  TnlcMiMd  rabliir  b  atronger  than  the  best  impreg- 
natea  pa|>er,  and  the  day  will  come  when  MtlUy  high  prentnrcs  are 
used,  but  joiit  now  it  need*  all  it«  dielMtaie  •Imigtn  to  coiupvto  in 
cr<Ht  at  rireaent  prices.  It  is  chietiy  on  Arraoared  cables  thai  their 
lui-or  auitneter  results  in  such  a  saving  of  sled  tipa  10  allow 
rul  l-ir  1  11  1m  to  -n-in  in  the  price  competition. 

It  iniLY  l-v'  ]>ij;'-i1i1l'  to  grade  paper  cables  by  "  lii.iiiirij,'  '  tlu'  piij'i  r 
vrllh  barytev,  c'my,  gypsum,  tVc,  but  it  is  not  sate  to  ^luplieni 
wlutJiar  er  not  the  dielectric  streuKth  of  loading  matcrialx,  applied 
u  ihiey  would  be  in  powder  lurm,  would  allow  ulow  of  their  milisa- 
tkn  with  ativantAKc.  A  faw  aiinplM  «pttin«iiti  will  wlv*  this, 
howerer,  an<l  I  have  made  amDMiMBti  with  the  eonitcaaa  ]>ro- 
prietor  of  the  Hele  I'aper  CV>.,  8.  Devon,  to  obtain  a  large  number 
of  aamples  of  known  cmnpositien. 

At  present  it  will  be  found  that  rublier-covered  H.T.  cables  have 
as  much  as  double  the  capacity  of  tilire  cables.  This  is  due  (1)  to 
the  speciGc  capacities  being  as  3  to  3,  and  (2)  to  the  snpi^rtor  dielec- 
tric strength  of  rubber,  which  allows  the  condm  t  rj  -ii  li.-  |il4ced 
nearer  together.  In  non-cuucentric  cableit  this  capacity  can  be 
diminished  by  adding,  il'  niiuired,  a  bed  or  worming  of  Jute,  and 
Uw  ndacUoo  au>  b«  more  dicaplj  dona  with  rubber  thaii  if  thm  ia 
to  be  a  «Mtt  of  Ind  vm  meib  win,  which  it  tho  nfeit  wtg  with 
tbne-pbaae  bygrotcopiio  cables  other  than  ftcden. 
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CujMcUii  oj  tt  ThrtM-  il  '»■<  VuUt. — I  do  uol  iliiiik  llictu  is  duy  sinipiu 
manner  of  calculaiiuf;  the  capacities  of  lead  covered,  tlu«e-wire,  non- 
conceotric  cables.*  In  a  particular  experiment  ao  appru.\iniaii.ju 
WM  got  us  follows  :~ 

'rSt  capacity  of  two  parallel  wilfe  hud  on  a  adlld  syn<.-m,  if  not 
lead  oorered  bat  baried  in  the  insttlatur,  U  per  unit  length 

■•K;£log(a  •Ja,-~lj, 

whcN  K  ia  the  apeeifie  indnetlve  capeeltjr  of  tho  ittaalator,  and 

and  where  >{  h  the  distance  betwceu  tUt  centres  of  the  witia;,  whote 
Tidli  em  R,  X'.f  WbewthcM  i«  a  lead  duath  at  •  dinlHiee  equal 

•  Co/.""''/- -  ti-  Bri'iMK  (HfUn  Vr*.  /t,(j,-/,r,,  20,  pj..  127  131,  IRW 
Nuiv  lljal  iiiulll)'lu>e  Hurk  U  i;nkiut;  llii'  tKim'nti j,  ,:Me  )ir.iiMiM<-:ir. 
ibnu  licrrl'ffi^re  iii  H.T.  tMiuiiiLtTiuU'?  -i  (oriuul.*  I-t  llif  i*f  twi.>t'--<) 

•  in  ri  in  >if  vHlur,  t'veii  tl<i>UKl>  il  "ulj-  Kivr«  &»  a|>|iii>xiu>ali<Hi.    .\  tn-o-wire 
itiAV  lie  n';;.u*Jcd  tt-<  itirt'c  L.jtijt  ijijtT^  in  i« irsllel,  oud  lireisi^  givcti 
ail  rx|>rejt<jMii  tur  lii'.'re  vmi^m.    Tti«  t-uiKici')  K  i«  >i]>JJnixiaMbe|]r  gIVOll  ^ 
Ulc /■•rinulit  —  K  1-K-. 

t  J.  li.  IWc;.  Id.  iHtrlr.,  10,  |>|^  lil  134  iSm. 


to  the  dittaace  between  the  surfaces  of  the  wires,  and,  further,  a  third 
wire  in  the  aolid  dielectric,  10  par  cent  must  htt  added  to  jnt  the 
eapaciqr  between  any  two.  Laitif,  the  capidty-ottmnt  tot  aU  thaw 
wira  will  be  nrorasiaiateljr  St  par  owL  gDaatar  Uiaa  dia«apaeil3r> 
curient  celralcMa  fev  two  wiiee  ae  ahovib 

Gapoeity  of  a  Tm-lVin  C'abl*  ia  given  hj  O.  W.  FMtenoa*  a» 
follows  r— 
If  the  radius  uf  each  wira  be  B ; 

I  f  the  least  thickness  between  wiiaa  bo  d ; 
If  the  apeeilic  dideetric  eapadtv-K  $ 

Then  the  capaoilij  in  mieraftMai  per  otntinudie  Ieu|;^  ii 

I I  i.4  interesting  hero  to  point  out  that  1^  eiliadty  of  the  lines  of 
an  overhead  three-jihaxc  -system  nmy,  iiceonling  to  I'errine  and 

Hraiin,  l>e  couttidered  as 
thit  of  thr**?  i"Ofideni""»rs 
connected  b-twoi  a  the 
wires  in  a  «t^i  attd  not  a 
lucsli  pattern.  If  the 
centres  ol  the  wires  are 
at  the  aomcrs  of  an  e<|iii> 
latonl  triangle  wMee 
Kido  is  d,  Hud  if  r  be  the 
railius  of  the  nire-s  whoeo 
length  is  L,  the  charging 
current  can  be  calculated 
by  Bupp»ing  thtea  con- 
densers, each  of  I 
C,  where — 


TO  ao  ia  loe 

nuknm  As  haMJiwNkr  d:.)  if  it  SMUimMrs. 

Ki.j.  7. 


iiii  T  /f.ira  l-  connected 
starwise  bi-twccn  the 
ntain*.  If  the  capacitv 
be  considered  aa  niMa 
the 
W0«ld 


connected, 
charging 

be  tuiwe  the  ehugingeninBtof  a  aingiaphaw  i  if 
the  eumnt  ia       of  enmnt  on  a  am^pfaaie  Knc; 

lUuKat  I>t)Ah  nf  Ji.dtf.-.i-.  -Kni.ml.j.Jge  »i  tl.i»  U  ).:*.:tirally  the 
foundation  of  the  power-t.ilili;  iiKiki-rr.'  .irt.  jiisl  ii<  in  ^i-Iejihuiif  citjlt 
making  the  amount  of  elbiiW  n<(.rii  to  ^.-iv.-  .my  s;/.'  nl  wni-  with  ;m_v 
given  number  uf  nviitbhours  is  the  eaidituu  i^^l  u  hich  u  m  rarely 
diecnated  oulaide  of  thenaiHifcetttnn'  circle.  It  is  interesting  to 
eoaiidar  tlie  enbjeet  of  "  mdudB  "  at  aome  length,  nut  from  the  ptint 
of  view  of  mall  eooliMlon  mid  amall  ndtam,  but  in  the  caae  of 
lafgoeond«ctonnadh^||h|weieaNi,bothof  wbicfawill  bvof  intenet 

in  the  inuuvdiate  future. 
I  f  we  double  the  radial 
depth,  oiiti  we  dmjble  the 
apjdied  pressuti^  IjetwcLU 
condurt-'sri  '  It  we  in- 
I'rrasi-  tin-  'i/-'  of  c-ni- 
doctor,  must  we  increase 
the  ndial  tUeknen  for 
the  mm  volb  f  The 
tcndanqr  hax  up  tu  the 
uiimait  been  tu  nntwer 
both  qnestions  aflirma- 
tivcly,  though  with  heai- 
tuition  ;  the  conre  of 
i^ialieot.''  )>oint«  to  an 


Ki'..  8.— IV.raltiiiixl  I'aiwr. 


uppj»il«  conclusion.    Ilow,  then,  does  LUv  price  vary  ! 

We  must  commence  by  giving  the  \  aliici«  which  pra'tirn  In-  d 
to  a  nuniWr  of  variables.  We  may  suppnte  the  insulating  material 
baa  a  wntttmt  voU-retiMinguiuUiijf  tier  centinieti'e  thvckacaenuataiad 
betwe*n  plane  tarfaeea.  Trowbri(l),"<^  (1.S98)  K.n  proved  tbt«  tree  for 
large  thicknessea  of  air,  and  T.  Or.iv  (1808)  for  all  tlucV.ncs'i^' 
parafHned  paper.  It  ia  not  true  (iw  fimall  thtckne.s^e-s  <  (  su'i  -t  in  e. 
like  piiper  !mprf;;.'nated  with  oil,  empire  cloth,  mica,  ic,  bat  the  law 
is  kti  Avsi.  lii  iujj'  11  investigated  by  T.  tirayand  others.  Some 
idea  "1  1  rv  is  ^iven  by  the  curve*  in  Figs,  ii  to  With  the 
e\i;e(ili  'tis  •  !  paralbncd  paper  unduir,  thcdisropWve  aln  n^-th  is  great 
when  the  tf-tm^'  y]nWi  are  ne«<r  t<>,!t'thvr,  and  dimini.-l-'-i  According 
loan  appr>< '  III!  I',  in  in  t':  ■  1 1'- 1  iw  ii  >■    m.;  lUi  :kii<  reHthiuK 

lifter  i»  wrtai.;  tiiic>im-'«  a  nearly  cjii»tant  lowest  valut  One  would 
think  that  thi«  \»y,;-<  \-alue  misbt  be  taken  aa  eala  far  afateHDaakiag, 
bnt  on  icf erring  to  pi'aetice  we  find  that  a  factor  of  Mfbty  of  10  to  ID 
i«  naad,and  Ihia  fariog."  m  woU  on  tdward^  the  ilAt  pirtoitba  ear 
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It  is  unne»s«aty  to  say  tlmr.  every  ticrvi'  hM  been  stniineil  to  reduce 
the  f»<'U>r  by  Becking  lor  cieftiilimaui,  uuifurmity  of  maUiial,  ulistncf 
of  iB«tid  paitiekg,  4m.  Ttte  cir«et  on  price  ot  rtduciuj^  ikis  (luMx  of 
mM^^oc  what  evtatoaUy  wan  to  tot  tuu  thing,  increasiDg  the 

«t  ^  —■*—**'  appiieii,  is  girea  by 
of  t        1*  wiow  TollMW  fti 
mvp!*,  Alt  bdving  tte  motor 


•inCT,  or  wuat  «v«imuiy  wb 
avMUDb  dimrptm  itnDgth 
9,  whkh  tu«a  th«  enMiiix 


RAhly  will  mdki:  a  tUirtyfuld  economy  of  igtnlfttion  at  30,0>UU  volte 
aod  a  r>v'.'(^>M  economy  at  10,000  volla.  Hm\  the  effect  of  thicknm 
in  weakening  th«  dielectric  been  cooaidered  the  adx  antage  of  a  (toons 
dialMttiCawni^  i«  not  u rak  br tttf  Utieknm^ woald  uw npHnd 
nnlir.  UatilweattsquiuekttllwnAiilNMaMWwIlKMdddl 
iMWcd  m "  " 


  in  Ui  «iiiiinblB  P«|wr  en  Decenber  ML  IMI^  do  ao^  m 

I  bdievo  tlwj  do  sot,  ofttn  occur  in  pnotiec^ ««  ahmiU  1w  nob  to 


UI.OW  B,«io  »^  ss/oo  !!«,a()o  H,aiio  u/m  hjko  Mfilt  mm  «MW  «(.•»  Mjm  nkooo  «Mm  mmm 


Fn.  St.— Oum 


ja^m         st.ooo  m.ooo  asooo  4o.i«:i  4t/«o 
Ibe  baduetmi  of  Deptb  o(  luiulatiou  ou  ■  37^14  wta 
l>ut  kej't  Houugkaagaht 


<i,wo  4W  ttjm  Mjm  Hume  M^ma 


*  FtK-  9.— Tb4  twclion  of  copper  being  oonetaal,  «•  m^y  <«k«  thi>  imwer  I 
whtMi  niar  \>r  tmti;.friitt«<i  *m  |>r>kpt>rtional  U»  the  iM|U*ro  of  th«  vnltn^. 
I(  in  I  .  1»  n  .i.  1  if  i'  wiMii  I  liigh  value  o(  S  Hll<>«r«b(c  >»y  60,000  volt" 
p«T  cm.)  It  rl,  llie  I'rice  'if  au  inMl*t«d  27,14  vaUe  fur  difleicut  viiltagt* 
incrnM-x  uiuclt  lc«i  npid^  llau  the  n>ll«|(e,  and  th«rcf«ra  very  much  leu 
T»|>idly  tbHn  Um  power  which  iuch  a  ceble  cmild  transmit.  Thert'furo, 
where  S  ia  bigb,  it  p«ya  to  lue  high-piMwre  otl  lu  up  to  mj  90,000  rult*. 
Wbra  8  may  not  exceed  20,000  vdu  per  em.  the  i>rke  riMa  prohibitively 
with  the  eeltiga  -that  ii,  at  a  Rnatar  nte  IbMi  pnpoitienal  to  tbe  I 


«f  iifet^  mveh  below  10^  at  U  it  diflailt  to 
llwt  •nboO'lwMk  ifwitcti«i<  and  utbtr  pnn«ti«ai  thill  bo 
uDiTBiBellv  H^ed. 

f7<i  >>t  fi/iif/urf«f.l 

*  Klg9\  kIi<>«»  (hni  if  30,000  or  40.000  vnim  »  likely  t«  b*  the  limit 
i>f  prengrcn  fur  attuctural  rtawn"  in  JiUcrti»t"r»,  twilch'oenl",  i< ihrii^ 
U  n<i  gfcat  K'oDoujy  on  onblc*  to  l-o  made  by  iih  reatlng  tlic  dielictric 
tliength  atooe  b^'ood  £0,000  volta  j/tr  vta.,  and  czperimeat»  need  not  be 
DMleia  that dinetion  bqwd  tlwl  limtt. 
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BOABD  OF  TBADE  ELECTRIC  UeffHIQ 
BB6ULATI0N8. 
(C«iitf»<M<  fttrnfuft  793.) 

It  will  li«  remembered  tiiat  Mm  prdvioun  HiiticK  w**  ailjuuiufd  oirl; 
I',  iiliTiii  i)f  llie  CDUtuleialioo  of  a  |»oviiio  »u||||gwi«tl  lijr  Sir  CourUMi^y 
)<.    '.r  iinl  whicli  wiu  publUhnl  laat  work. 

■Mr.  IJITIJCU,  K.r,,  Kail  >i-  !ka>l  ••Dl  ill  ni>  wiiendnitiit,  but  be  !  i ! 
5  1  .)i;in:iininiti<io  (ruro  liU  in  viliicli  tlicj  iheir  iriih  l  i  -o 

(ilarril  ixTuniarilf  id  the  wma  puaickio  kflcr  tb*  ciMii(;B  tba4  tlu'>jr  were  at 
pvmatk     

The  Hon.  ALFRED  LVIVKLTON,  K.C^  of  (hn  opining  t1i*(  ikny 
cUuM  |>niMntrH  «liouUI  be  un  \xhM  at  L<lijecton<  gen'rally,  with  thi* 
objtct  io  Tiow,  no  )>eh*t(  <><  Uie  London  (■iMinty  (."■'UB'  i!.  -u^-g.^-U  il  th  ■ 
fi.Il  wiEi: :  "  IVovided  timt  no  chsnKC  »h»ll  be  made  in  the  proMure  of 
,u|.[  ly  c  i  iPj  I  l  emieH  which  on  ■  -  -  --  weir  tupplied  with  cnei^  \ij 
the  uu<Wt«kef«,  except  with  thr  rameiil  i>(  the  couaumer,  l>ut  where  the 
Mmamer  wtthhhaMi  hi*  c»iiMnt  after  liie  undortakan  have  offered  to 
]»]r  tb»  OMt*  of  the  daiiikgo  ciiu>r<l  \<y  the  ciuMtgc^p  the  undertaker*  ma; 
aplieal  to  the  Itoard  of  Trml"  u, ;  tV:at  V.iwX  may,  at  the  r<y|U?st  of  Utth 
partiet  fin»i;_i'  r-n'.-e  U  n-  uj.t^t  it.  ihETi-n me  betwpea  tliviu,  aud  iailiiiK 
auck  rti)uest^  ua^'  ilitpeuac  with  the  cmiitcnt  of  the  curiauuiei-  ud  the 
fuNawtag  nmiMtiaM,  Hlfc  it  Ht  aaj  t  Tha  Bnatd  o(  Trade  »)iaU  In  such  oaw 
rcAr  to  •  Ua|b  arUtiator,  to  be  iKned  nimn  beiwen  the  partica,  «t. 
failiiin  iiftn-eineiil,  upjiointfl  by  the  Bonnl  of  Tivuli?.  Ihe  aettlemeiit  and 
due  e»i'culi"ii  >if  nuuh  terni'  it4  thall  recoup  th«  cohhuuim  all  reuxnuible 
owla,  vlui^'o,  *x|jca-^'»  and  1  iueurred  in  cokwiik-iut  of  the  rluiuj;'-  of 
prc«."im!,  auil  u>  \\ttx  the  C"ii'>umer  in  at  leii-l  l»nefiriAl  a  ]>i-:ti<>ii  a<  If 
the  tUuUKC  Iml  not  \<ein  mud*.  The  C"»t*  of  both  [kirtii»  to  the 
•rhilnitioni  tu  lie  tetlinl  in  •  'ue  of  dilToreooc  by  the  iirbitrator,  aball  ba 
(Mill  by  ttia  QoderlakFrt,  |<r<<vided  alwayii  that  if  tii<-  urbitroter  certiSia 
lh«t  ihe  cmnunier  h*'  vfx»iiou»ly  withheld  hin  lonfot,  the  <'"!!«ni>i<'r 
»b<inld  )''iy  bi«  own  coitt*  4>f  t^te  laid  arbitration." 

Mr.  W.'  .1.  WAI.TICK,  on  liehalf  of  ihn  City  of  Lnitdou  Coiporatioii, 
aubmHlail  t>i<'  f<iliMwiDg.  which  i«  aabataotially  tbe  aima  as  tlut  given 
abova: — "  l'ro\-i(li>>l  thai  im  change  »hiUl  1«  maile  in  the  praamra  of aupplj 

to  an^  piemi  w  which  <m   were  ^uiiph^'d  with  ener>^  by  the 

nvdartann  rxc«pt  with  the  couirnt  of  tiie  vuutunier,  but  wheie  the 
coDMnier  wiihhohU  hia  content  after  the  umltiukera  have  offer*  !  tn  f«T 
Ihe  COSH  of  Jiiid  dama^'e  i  iiirludinii  a  rotu<^ti»n  ia  the  prioe  oi  -u  [  ijr  i: 
entrp)  uuued  hf  or  incideutal  to  the  «fa>*ii([«,  ttw:  ttuderUkeni  may  appeul 
to  Iba  Boanl  «(  Trade  amt  that  Bowrl  maf-.  It  th*  parUea  agree,  Anally 
aettto  tba  lutttota  In  dUferenca  Iwhraan  tlian.  and  AiBbiir  Mi<-h  ajp^ment. 
may  dlapeu/ie  with  tlie  ixin-  nt  -f   the  co«i»uiner  "i  f.i'.!  r,Tiiir 

t'onditiou',  that  i«  to  <ay  :  The  Hoird  of  Tradr  .-Lull  ii-  n-  ii  '  red  '  i 
the  arbitr»'Ii)n  of  a  ninijle  Mrbitrator,  to  be  a«m>d  «(i.iii  between  thr 
pitrtjut.  or  (uiliug  »uch  afireement,  .ippoiotcd  by  I  be  Boinl  of  Traile,  the 
i]UC*tion  uf  th<'  cuiidition  under  which  Ihe  chr.nge  •ball  he  nlluwol  and 
tbe  due  fulhliuent  of  tbe  r^tue  by  the  uinlerlaliri>.  Such  eonditinii* 
•hall  include  tho«e  iui|>oae<l  by  tLe  Ixindon  County  tJouO'il  or  lo^l 
authority,  aa  tlie  caae  miiy  he.  !'n  !•  :r  *.!it'-if  r-  tiul  «'i  the  rensoniible  co»t 
of  loith  parties  to  the  aaid  arbi^ruLi  i:i  i^sni      thn  undertakera." 

Mr.  UUSKILL,  K.C.,  atmngly  oppuwil  the  •ugBeatioo  that  tho  com- 
iwaiat  mm  atktog  for  iiMfiiMa  in  lUa  Mattar.  Tba  cbanga  was 
iapanlH*  tar  (lia  naotaMay  daftlopoMat  af  Uia  alaetricat  industry,  but  the 
two  ctaiiMn  onrirniKKi  by  the  l>nniloa  t'oonly  Cuunci]  and  City  Corpoivtion 
were  prnctii  illy  HiviUktiuna  to  tbe  oonKUtncr  to  reaiat  the  chaog<>. 

Mr  1>  U  .Vli.MtXOTON  rtfuwd  to  cnaaent  to  the  iiroriaioo  that  the 
uii'liM:tk>:i'>  >li<><jld  pay  tbe  cwt  of  both  lartim  in  tbe  arUtration. 

Mj  .  il.  C.  ULKN  w»»  prep«rfd  to  aupport  the  Ixindun  CiMiiity  Council 
aitd  City  Corporation,  but  waa  incUniKl  to  make  tlie  rcRulatioB  aa  to  Malta 
more  atrini^it. 

Mr.  MOIJS,  K-C,  wild  that  thi« claim  for  thein  ti-mnily  r  f  th'connuojeran 
to  WMta  was  baaed  ou  an  entirely  erroueou*  idr  i  "f  wUm  -.tw  If,-*;  rL>,ii  u 
ticm  wai  iatcndad  to,  and  did,  effect.  In  1896  it  wa«  dear  that  there  wm« 
M  ld«a — M( atuiii— 4kat  il  might  be  advi«abta  to iMmia tk« patMre  ,it 
wUtlt  deelricily  ma  aupplied  by  the  companiei.  Inotdtr  Um(  |U«  n:ight 
IndoBahwai  ueootnary  to  alter  the  pioviuona  of  tbe  roKuUtion  which 
ma  aoeoinpliilied  by  tira  Bo«rd  of  Trade  inquiry,  adding  the  prnviM  at 
prCHent  uiHlor  i!i«u^<i  >e.  At  ihi*.  tiine  it  was  lulmitted  that  there  waa  no 
ruti.u.i  ly  2^>j  VI.1-.  ;  u;i|  uu  iSif  i.i \rkets  <uid  therefore  200  Volt  (upply 
uaa  I'lactjL^iijr'  ut  lU  «^ji|io«3uieQtAi  Hi4v;e.  L'uder  tbeea  circuuiatancM  the 
Baanl  of  Trade  ha<),  in  eiTeci,  (aid  they  would  not  oomiait  tbamaoivfav  but 
left  it  open  to  tha  cotupaiiy  to  try  to  K«k  iu  atandanl  of  prewure  altered 
either  by  the  I/undan  <  cjunty  ^'uuhl'iI  or  tUMnnelvce,  and  «o  alter  the 
ci^tiiuem  pravure  without  hia  rotucnl.  they  were  now  trying  to 

do.    tie  auUnitli^  that  tha  proriitu  in  diipule  no:  a  pannaii'.ut 

danva  ot  tha  Board  of  'IVadf,  hut  wa*  a  r«|tu]aliaB  jftiiifM  aud 
r*«en{t«l«d  at  tha  lime  it  waa  mad*  by  tbe  oonditioa  of  ibe  ioduatry. 
if  tsi«  argument  wiw,  aa  ha  IwmtaTW*^  it  waa,  rii^ht,  the  attempt  to 
indeionify  the  raii>uiner  ai^aiart  nN  Ootta  of  arbitration  had  no  round 
foumUlion.  Th»  iimlertakiTa  were  iww  aikinf  lo  V«!  put  lack  io  tlve 
position  they  wri>  l.(f  in  18%,  a  position  in  iln.  li  tlicy  could  have 
applied  to  the  It'jard  of  Tnwic  fvir  their  omsent  toan  altciatiooiu  |>re<«iue, 
aad  whicb  ouuhl  have  been  grautcl  up  m  audi  tanaa  aa  aaaaiad  to  tlMto  to 
he  fiitiiig  as  regard*  not  only  tbe  partioular  canauoer  but  also  ia  tha 
public  iotereit.  It  wu  in  the  public  interest  that  the  iMnipanr,  t,pjni; 
ttblo  to  double  or  treble  the  |n«d  on  their  main*,  di  I  u  -i  ic|i,ii'>  ^'  j  uj 
up  tbe  streeu,  and  altttoufjh  there  might  not  be  any  very  gr«at  advaoia^ 
to  tlie  uuutumer  in  tbe  change,  it  waa  not  true  to  aay  thtre  was  no 
•vidaoue  uf  auy  advautaM,  because  at  any  rute  he  was  able  to  iucTciM  the 
load  an  the  inaiaUatiw  u  hia  hmaa. 


Mr.  l.rn'I.KK.  K.C.,  objected  to  the  laat  autement,  aa  be  liaJ  :iul  put 
forward  bie  o(>|Ki«(ii>n  avidaaea. 

Mr.  SICKtV,  K.C,  enDtioaing.  mid  he  vra*  roen-ly  giving  this  a*  an 
illuktrnlioii.  On  the  qaeatiun  of  arbitration,  thr>«  propujed  claute* 
invited  every  i-oinumer  to  say  he  would  uot  consent  t"  the  Itiard  i^f  Trade 
■etiliug  the  tuatu<r,  but  would  »*iit  arbitintion.  It  luid  lj«en  douelje(or«> 
The  eoaauncr  woold  then  prpbably  go  to  the  *upf<ly  rMoipauv  and  mft 
"  It  wOI  coat  you  a  great  daal  H  ««  g»  to  arbilratioa.  You  will  haw  to 
[■ay  in  any  evenL  Had  not  ymbattor  g|tra  m  aoiMtUm aatn  to aaniil 
the  <-<i«t  of  arbitration  >.  "  Thay  imiU  uk  Ibr  thb  or  ifaMt  iMpianwwt 
!t  addition  to  an  inereaae  in  pressure. 

■I  baHon.  A.  L^TTKLTO.V,  K.C  .  mjicIiuk  U.e  whi.le  thi-  -i  i-'- 
•ition,  raid  Mr.  Mnoii'a  aqpimeut  h*<l  been  bauil  upon  tbe  evidence  of 
aaeha  witnon  ai  Cot.  Cm»|ito»i  wha  htU  tha  Moat  aslNau  mw^aad 
had  aatirrly  diareganied  the  avilaoea  «f  Ftaf.  Kcunad*  who  tiad  atiAtd 
that  thp  con«.impr  Khould  lie  indiMjiniSed.  He  op|Hi*etl  Mr.  Moon  »  view 
jit  some  lepir'h. 

Mr.  KOOKK  WALLACIi,  K.U.  prafamd  to  acaHA  tha  olatiaa  pmiKwad 
I7  Sir  Ciurtciar  Bnjrh,  wliidi  M  thooght  maid  nwt  tag  wwiiaMa 

circums'aoeeH.  * 

Sir  COI  HT1.XAY  llOVLf  "..i-;  li-  bad  htold  auffieiaat  lo  enable  him 
to  advise  the  lloarvl  of  IVa^ln  n  a  mannar  m  would  result  in  the 
draftin?  <->f  :>  tliojw  w1  kli  \^.'M  |i:>i  tii-"  must  agree  t»  a'wpt  and  so  clone 
Uie  itiiii.iry     ij;h.rwi-»  th."  rvi  Ifuuc  1  :  th«  ipi.ji. •«uii-n  inu'ii  be  heard. 

An  adjouroiueDt  uai  made  with  ,t  tivw  to  the  various  counsel  coming  l« 
an  igMHMn^  fast  allK  laHhing  like  haU  am  haur  tha  Han.  AIM 
l.yttalton  fatfoiiBad  Sir  Courtanay  Dorle  that  It  hid  baaii  dteidtd  to 
tuiiune  the  furtlier  witnesses. 

Mr.  T.  1'.  Gl'NVON,  of  the  London  County  Council  electrical  testing 
drpartmeut.  cro*«  piitiniK  •!  1y  the  Hon.  A.  Lyttcllon,  K.C,  did  uotcoosiler 
any  benefit  accru 1  11  c  'i.^uiaer  by  chitni^ingto  200  volts,  and  in  many 

cnaea  th<!  cuusum^^i  i  j,il  .t-i  rc^A^da  |>Tic«  Mi'i  rfn7if?ncy  of  lasnf^  He  had 
..btaiueii  i]uutatiouii  from  lix  well 'kiu,M'D  Unipmakersiui  topriccandlife.allof 
which  came  out  uiifnvotirably  as  o<>in[nred  with  100  volt  lani)«.    Mis  testa 

.ij...,.  nM-a!if.I  ^,  iii'nl,y  in  ;.  le«jw'r  degree  of  eflivicncy-  He 

rn r  .tri ;  v.i  .  ii]-"  ■  ■  .[j;  , l.ii 1 1* i  of  hi  i.,  many  of  tbem  having  ar.it'"i  iH«fr  i 
change  to  like  higher  |irr»surs  tiail  been  made.  At  the  eaiuc  time,  if  extra 
lawwuliona  were  taken,  as  hiul  l«cn  suited  faj  Frof.  Kennedy,  there  Wia 
not  a  gn-ater  danger,  but  such  extra  paint  >vsr«  abeohltely  DteaitatJ.  Ha 
Bgrecit  with  Cut  vkvoipton  thnt  Aupnly  rumpanic*  in  tlie  early  dayii  were 
very  lax  a*  to  loa^action.  but  alth.^ugn  an  improvement  had  been  made 
<        ;  .id  wirini;  was  «titt  fTi%«3i>cl.  utit  Iio  IiaDdpil  1,  taken  fnmi  a 

lii,'i'<i  i|uitr  r'','nilyii,  thr  I'l  f  ^i.b'r'.  Gn.iTii'.v  ►:*,.lstiji:.  however,  lie 
uiiii&t4ttiaed  that  with  'MO  volts  the  lam]«  coat  more,  liad  a  leaaor  afficienc^* 
aod  shortly  Hfa^  bilidii  AaaiMwhal  iMftoiid  duMr  it 

ity  Mr.  ROOKR  WALLACK,  K.C. :  WItMto  adinlltad  that  about  a«i«« 
ti  l  ;  if  tii,«  liti  of  Qros  were  ill  buildings  supplied  at  100  volM.  .AH  his 
iht  riiiiiii:4j  coiiDccted  therewith  was  obtained  from  assistants,  ^iiil  hp  h-^A 
never  personaUy  inspected  any  of  the  places.  At  tbe  same  time  he  had  m)<» 
a  hs'^oi)  many  pUcm  where  lire  was  uuiiv  |iua*ible  owing  to  the  bad 
wiring.  He  waa  of  the  opinion  tluit  the  prwent  regulation.)  were  quite 
BuQicieiit  if  supply  eompanie*  exercised  to  tlie  full  th<^  )>uwers  they  had. 
t^uv^tioned  u>  to  Ids  qualificHtion's  he  said  he  had  twt  bail  any  theotetiiHt 
training  cloctricaUy.  and  It  ivai  only  iiiucc  he  hail  liM-ti  with  ihe  London 
t'imnty  CouiHtit  that  he  hail  taken  up  electricity.  Mr  hii-i  m  .i  i  tested 
tsuiiat  f«r  U(c  but  tisually  reUod  on  what  the  maken  told  him,  and,  further, 
•ulad  tlMl  h«  ma  lamt  tint  aone  ot  th*  aoahaim  nhaaa  imgt  «■! 
Ineloded  fai  Ui  Ibt  did  not  <Beo«tMg«  tha  aala  »f  SKK)  v<olt  lanti*. 

Ky  Mr.  MOttX,  K.C:  He  ha<i  not  tested  100  volt  Um\i  of  tba  same 
makii  in  order  to  compare  with  the  200  volt.  Ho  could  not  sxphiiu  the 
remarkable  dis|i*rity  which  existcH  in  price  between  the  vviou'i  wakes  of 
200  volt  lamps. 

U;  tbe  Hod.  A.  LYTTEL.TON,  K.C.:  In  obtniniog  the  lacn|>«  he  hail 
■inidj  erdrrod  thorn  withait  alaliiig  what  Ihv  mn  muMd  far,  aad  ha 
did  nnt  think  a  menmgo  «f  that  daKripttoa  miild  aonaegr  thai  Moa  that 
they  were  for  t«»tjng  parpoaas. 

'<!r.  ItKKNAltl)  DILVKK  substuitially  agreed  with  tlx'  lant  witoe*',  and 
lui  tber  atated  tlutt  uumbara  uf  his  dienta  had  cumphuned  of  iucre»t«d 
iiuartaite  hOHar  aha  that  Isaa Ugfit  ma  ahMlMd  for  the  same  naa^'. 

Sir  romiTBir AT  BOTLE :  Ii  that  iMMwaad  CKpeata  at  tha  aim  fito 
of  charging  for  tlie  current  > 

AViTSCs.s  said  tlutt  laiups  with  leu  atMaucymuM  iaaitna  tha  bill  far 

current  for  the         itunuiii  of  litlii 

liy  tliellon.^\  i.V  T I  111.  I'l  i.S .  K  ;  Hi-li..lu:ir  r  vind  commaniculiona 
to  {Muple  K  hu  hail  changed  over,  aaking  if ,  f roni  tbcir  prcsont  ez]ierieiier,  they 

wuwMagim  to  chanNe  Main  Mid  iiaailraU  agraad  (tml  thn  mvid  iwk 
Mr.  R.  WALLACIi,-K.a,  ihgaatad  to  tUi  «a  tha  grawd  tlwt  tt  ma  ml 

evidence. 

WlTNIi8.S  r«|di«d  Itat  Wdaubt  tha  Band  ot  TmlaimteTCdtMlito 

thf«irie». 

.Sir  CttL'HTKSAY  BOYLK  thought  it  utmecesasiy  |..  preai  tiiis  matter. 

Ity  tbe  Hmt.  A.  I.YTTEl.TitN,  K.C:  If  the  0|>pu*iiion,  however, 
wi>heil  to  test  tlie  point  hi1  the  material  ready,  .\lthough  his  linn 
did  not  make  lamp*,  hit  t\|.<iiieooe  was  (hat  mure  nxpeiis*  attached  to 
(be  iiiaoufaciure  of  IdOO  volt  lamps  am)  the  rtwult*  of  le«i<  he  hti'l  mnde 
on  lar^'i-  .lUHOtitivs  pro»el  they  were  ItmelBcient.  Tlw  life  wai  n  r:  11  ily 
le.f^  wi  lliei-e  would  be  a  deeidad  iuurtuiied  danger  uf  hie  if  tbe  rapply 
couipiaiea  were  aDamd  to  hriiiy  tha  fldl44Q  walla, into  ma  h«mb  laat* 
was  practically  no  honalt  to  tha  ewtuator  aa  tha  'quaatlan  of  Urn  in  tia 

houie  wiring  w*s  a  iirg<i,(ih]a  quantity. 

By  Mr.  R  WALLACE,  K.C.  :  -Vltlioutfh  be  felt  vary  strongly  ou  this 
question  of  200  vulia,  lie  did  not  agree  that  he  had  imbued  hia  clicota  with 
the  name  ideod.    Tmta  ou  aingU  lam(i«  either  for  life  or  candle*power 
were  utvles*.  aud  Ite  bid  nr^«r  m.wlij  auy.    lit  omid'  a  A  i^i^  »itb 
Kwaned/a  aeldcnto  that  thiera  w««  aot  Ina*  iigfat^baMoya^ba  wm 
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cooatintly  receivi)i|c  ooiii(j1aiMU  tliAl  tbert  «u  le«H  I>t;ht.  Ho«t  of  the 
)»ttip«  iweJ  hj  kU  cliciitH  were  aupplied  t>y  the  WcwtmiDstcr  Ck>m|an;  to 
IVof.  Kenneily's  s)>ei.'iflc->t Um  and  thej  uemiKl  to  be  the  wont  ot  Oiv  lot. 
Su'li  vJtii|>lalut«  he  eoiiairlered  mare  Talu&ble  tlwn  laliontory  t»<t). 
I'i^n>i<na*lv  Ii«  W'  he  wouh]  liav*  B*  dlflleui^  in  BMki4{  ft  MMbiietin? 

2<X)  vuit'ii»-.>iut:uii  ill  the  iintiMlMn»,  ut  Miw*  «M  4mg«r  In 
oonvcnioK  »  100  rult,  mtiem, 

Jij  Mr.  MOON.  K.C.I  H*  UMlMk  mMM  with  «lM  IMHM  MO«olt 
twip.  They  wMttot  nlikbtotu^fiw  •MtUog.tlMtUBfflMlMlidMe^ 

togeiber.    No  il<>ul>l  in  tirna  tboy  would  )«  ovarcuiue. 

KoH«»u>iocd  by  the  Ho«.  A.  I.YTrEI-TON :  The  ii""'' • 
fu!ly  n^'.-rrnmiog  the  difficultin  in  l»mpa  ehouM  be  leti.  (■»  »rt.ilr»lio)!. 
He  di  l  'i9t  n<i,'i«rd  tMt«  w  ralueUu  but  M  Ullible.  An  a  urartiiMl  loaii 
he  pLii^cd  mill  a  raliaoni  in  the  reotilu  of  n  very  Urge  pr«i;liau  eiperience. 
.  Ur.  Jl'STUS  ECK  foUowed, and  atatod  that  h«  had  be<-n  ooniieetcd  with 
•onkcthiDg  like  1,000  iBatallatioDa  both  duriog  the  tint*  tiiat  h«  naa 
eDgituwr  to  Mowra.  I^ing,  ^^'bartoQ  and  Itowo,  ai>d  noco  n  iug  fur 
hioueU.  A  200  volt  ioatallatjoo  in  loiue  cam  ruet  15  {m  cast  -h  i:  <^  t\mii 
•  100  volt  imder  aoiUr  caoditigne.  Tbe  pnwotan  diflanno*  id  tha  <-««t 
•I  ]wpwiidlhMiaStofl7pir«nt,Hidin»lM«IIMMit.  b  Mk 
mMob  to  mik*  up  tor  tUi  a  eoamiiNr  ooght  to  hat*  •  ndiietiiMi  «f  ftlMtit 
W  |«r  cent,  iu  the  price  of  curreaL 

Ky  Ur.  K.  AVALLACE,  K.C. :  About  250  to  300 of  tJra  1,000  iiutallationi 
inentioaad  vr^rc  »t  200  volt«,  and  slthoup^h  hj-  Tiwl  pawad  them  he  hiw?  not 
be«i  «atsiirj*i  Iniuaelf,  a<  ha  ocii8i<lei*il  th'jy  woto  more  ItuUc  to  '.in- 
Aakad  aa  t>i>  n  tu.-  bail  not  reparuiU  thu  eilluic  to  the  aupply  comfnuy 
Um  iuUKtuet  com|iaay,  be  replied  that  it  wa«  Dot  hia  duty.  The  Liiiig, 
VTharfon  and  Dowd  oi>m|iaiiy  aUaply  did  what  the  supply  company  atked 
them  tn  i1  :,  in  lfi»j  Why  he  Iia<I  i«<ifieJ  tliL'  [i.italUljuu-,  *i  tli»  '"Wl  that 
rv>ulii  tir  ilvMif  under  Uie  ctn  utnr '.aiirjM  h:i'i  Wvti  tl mt:.  In  a  Dew 
ioataiiatioD  and  i>rai«r!y  daoe,  there  waa  no  daoRaT  from  fire.  He  dia- 
ografd  with  Mr.  I>r»ka  that  iodiTidml  uau  wera  no  good,  Teatamade 
himaatf  with  a  gi«aiiepol  phutaiaeter  kK<1  ahown  a  coBittmption  of 
41  n.\-l»  par  caodla  from  110  vultaand  5  2  watlapcrcindle  from  200  volta. 

Lly  Mr.  MO')N,  K.V. :  It  waa  <|aita  |Mi«(ibla  to  get  Umut  at  a  leas 
incraaaad  price  thnn  li*>  liv!  mpntifvn^^t,  ttut  lif  ti  )*.  thlitk  ht*  avlA^u*^ 
exaggerated. 

By  Mr.  ROSKILL  :  Pcnooally.  ha  wai>  indilforaiit  on  tha  nutter  of  the 
•laa^k^  FBulli^  Um  mdf  adfankage  to  the  cooaumer  waa  in  miformity 

''Re^examlue.l  by  the  Hon.  X.  LVTrKLTOS.  K.C.:  It  depen.lf.1  .,n  t!i<. 
company  ax  to  whether  Ita  maina  were  overloaded,  and  tliia  wou]  !  liavv  i 
great  iofluettoe  ou  tlte  r«i;uUi'ily  'jf  tbe  light.  Hiu  teita'  figun^f  were  the 
mean  of  aeveral  t«at«.  TeatiiiK  tlie  voltage  from  time  to  time,  he  found  au 
•Tcriige  variatiwi  of  5  or  6  ir4>ltj.  Theaa  teeta  were  made  at  home,  uaing 
•arrant  auppliad  by  thir  Aberyntwyth  and  Ckiitwick  Cumpany. 

Prof.  W.  E.  AYKTON,  V.K&.,  <  roii«.eiamiu»<l  by  the  Hon.  A.  Lyttellou, 
■aid  hr  itM  int  n^rfo  wItK  Cii'.  f'roniptoo  that  if  bim|M  nuiflff  by  mell 
lirinwn  lu^Acrt^  wi  rr  ir.»r,a]loil  ini'liviata ceaaed.  Practically  »iM-'.ikna',  t!i« 
higbeat  price*)  'Mi  rolt  lampi  on  the  markat  vara  axtram^  bad,  and  the 
nudceraofTcrygDodlOOiattlMipt  tMOt  tUMmljr  M  SOO  ««Mft  luara- 
Ha  ha«l  teitcd  lamp*  ante  tp»  ailt  dvtttlMtMMaa— tlx.,  aKhar  btcatm 
nianufacturcr*  liad  asked  him  to  do  «<>  in  their  intcrr^t,  or  fur  rnnsTtmfra 
thvmaalvea  who  liad  found  that  after  tliecbanee  the  light  tiwl  l  -:'<'n  w  m  ich 
dimintuhad.  In  one  jii«t»ii'r«  hp  t«f<!tl  5!0  liuip*  nf  n  vrry  wrll  Iniown 
ni inufuctortr,  but  tbe  if^alts  vvrrr  kujiii-.-insi^y  lixl,  tli'-y  been 

good  ha  would  nrvt  havfi  bi-uugiit  tli€ca  wiu^i.  ll^^Ui  U  c.^.  aiul  16  c.p. 
laiipawar*  inclmled.  He  would  not  etate  tha  exact  price,  aa  that  woulil 
^va  a  otua  to  the  uatue  of  tha  maker,  but  thay  wore  priced  at  over  Is.  8d., 
and  marked  200  16  «.  p.  The  average  illumination,  t«*tod  for  over  1  COO 
houra,  waa  9'6,  8,  11,  io  <:iiuiU««,  and  ao  on,  and  the  expenditure  of  ]>>Rt  r 
9-3, 7  3,  S'l,  60,  Ik.,  watta  pur  candla.  Tte  amraga  waUa  par  candle  of 
aooic  100  Tolt  lampa  of  tha  aa«w  atatait  taatad  for  l^nOmn,  ma  4-36. 
He  had  made  many  other  dinnar  teats.  For  a  eooaDnHr  ha  tad  teakd  leaae 
200  viAt  B  o.p.  lamp*  whkh  had  \i*ef\  rtiuniAg  for  aouic  week*,  jiul  llteaa 
>rav<'  [1,  I'B,  31,  an<l  51  candk*  in  cxpeiidilura  of  pun-er  6-0  15'3, 
lO  fi  aii'i  7  -1  wi'.'.i  per  r.»n,l>.  At  fir»t  he  hiataelf  haJ  i.liuui;bt  there  waa 
a  na^tAxti  i:i  ibe  'ettU,  but  it  wi,'*  mil  ko  ;  and,  in  ctiv  it  ^bl■uld  be  iuukgiued 
that  he  m»  dealiui;  with  aotiic  ab*uril  lam(Hi  (applied  by  aome  ainall  moah- 
■MM  ftn,  tm  wmMbmiI  that  thaae  w«ra  tba  kind  ef  laaiia  wUch  be 
tMUti  Uaudf  had  bean  pat  into  offlow  by  the  WaatorinMer  Company  in 
ATctorin-atreat.  Proiu  tbe  aViv«  finuri-i  it  tt;  ahvimx  tSut  thp  life 
nrould  be  diminiahed.  These  ri>u'V8  were  i|iiitc  in  <  jnfurriiity  with 
tha  informaticn  which  bad  been  given  pul>licly  by  tamp  manu- 
factoivn,  and  in  auppurt  of  tltis  be  reed  an  extnet  firon  a  Paper 
Mr.  Binawangrr  Ity  ng,  of  the  Ueueral  Klactric  Co.,  on  Fkb.  34,  UBB,  in  which 
waa  given  what  be  thought  an  extremely  fair  account  of  the  ditticulty  of 
lTr'""~g  glow-lamp*.  He  di«agree<l  with  Prof.  Kennedy  that  bccauM  tbe 
n'jm5*r  of  units  omMunwl  fur  llie  tiime  uuaiber  of  light*  remainerl  the 
aatii*  aftei  the  cl'.nni^c  th^re  wivi  iiii  aihuulai^e-  lie  found  it  was  ule 
true  that  tbe  bilU  in  aome  inatunoea  had  nut  altered  iu  amouDt,  daapttr 
Om  laak  that  the  li^ttiMiaaikMdUMrMMnwM  that  thaaa  inafloiant 
aCOmlt  lampa  wawmadeto  ta](aJ«Mtab«ute«Badipe«ara«  tlunU- 
tively  effldent  lOO  roll  lamp.  If  tha  change  iv&n  t.^r*(uny  (jarrieil  out  he 
•lid  not  think  there  waa  increaaad  danger  <if  tin',  but  extra  trouble  mutt 
b<  l»k*n-  However-,  in  thf  case  «f  thr  thn-e  wirea  oomitiR  into  the 
builiiiuit  there  wiws  a  cerlwr.  ri«k  'jf  •^I'.i'ck  which  did  not  hefor-r- 
Tba  middle  wm  »u  «&rlb«d  at  the  «t<t.i>-in,  nhi^b  PTaventcil  Ibii  p~4«Qtial 
«f  iMUr  of  the  outer*  having  mora  than  WO  volta  diSinrcnce  from  the 
attar,  bot  it  atiU  left  the  two  outer*  diSaring  by  400  volte.  Suppcaing 
tb»r«  WW  »  piece  of  nwtal  runaini!  npatain,  auch  *•  so  oiiMtrtr  twil  wire 
rT  irirtnl  Kttiir  r,ii!,  whirh  wnultl  I*  Tairly  inanletetl  from  tho  ifrnnml  hut 
not  from  the  elactrio  light  wire,  there  would  be  a  poasihility  of  a  400  volt 
tho^  if  thia  caoM  in  eoaUct  wilb  flM  outer  oi  tbe  ayatcu,  and  tfaorefore 
tbenmsaniik  wliMi'dldac|CBiiilHl(n>  U  $«a  ^vw  ilMlU'^t^lli 


into  the  honae  there  waa  not  ■.<>  mtjrli  ffur  ■>(  nh.x'k.  ' )a  tbr  qucation  of  tho 
advaniage  to  the  consnmei ,  bo  eahi  it  wat  mora  ewy  for  the  company  to 
keep  the  preaaure  within  Boar<l  of  Trade  limita  at  200  voile,  bnk  U  two 
eompauiai  wne  aupplying  »|ua]ly  well  in  one  diitriet,  one  at  lOOvnIte 

nnd  tbe  other  at  2OOV0U4,  tlM>re  wi«  no  ailT*nt«ire  to  (he  C!>n»um*r. 

lly  Mr.  MOON,  K.C,  :  He  wm  ui  '"le  i.jiiciiiu  tliat  uii'iufiVLlurem  mirf 
making  large  number*  of  high-prioed  inefficient  200  volt  lampa,  and 

turan^ouUnioToroMiM  not  turn  out  a  bettor  artid*  "^thar  w«Mld  b* 

>ty  tint  v-thin  a  abort  dittanre  of  time  there  would  uut  be  an  efSeleat 
jim;v   The  ijaeation  of  the  uudeairability  of  the  couaunter  ttanding  in  the 

w»y  lic-priiclcil  on  what  td«  fir.anekt  )»j*i'.ii-.tj  wn  to  b«  fifter  the  ehaoRe  bk 
c^nuriftrril  w.*h  ^:*"fiin-.  If  lie  vr  'ulJ  iti  ;iu  iiIwimIuI'  ly  k''""1  i>:'-<irt;.ti  it 
wt/u'.'i  l«  dcflir^iljLr  for  hiu;  t^^  have  tin;  chjujKL'.  lo;i^  any  extra 
cxpeme  waa  cauaed  he  nhould  be  indeoniried.  Of  cuurte,  tlie  tine  M 
which  the  extra  rxpenve  wan  not  apparent  ahould  be  deciilcd  by  an  mM- 
trivt^vr  t'T  thn  it  tiini  <:f  Trivif,  Tli;  uok*.  \-t  ^"Opji.T  i:i  a  ((riviit'-  hntji**  wii5 
a  Vfry  I'tn-'il]  frarlmn  tvt  llif  t/it«l  r  w'.  uf  i:iitallat_io:;,  ojiil  lie  wtL*  iiiclitieil 

to  think  that  a  re*p«ctab)e  Ann  would  ciiarK*  aligbtiy  mm-e  for  winng  an 
aljaolulely  new  inxtallation  at  200  volte. 

By  Hr.  WAI.LACIO,  K.C. :  H<^  bad  no  knowMca  Oat  oaa  MrtiMlar 
manufacturer  hail  oome  to  biro  for  teal*  becauae  he  bod  had  trmwl  MoMtlt 
iu  making  tbe  thing  antiafactotT.  U■^lianoa  waa  better  tiUeed  in  tha  i«««)tt 
of  Ir.n^'  tfntk,  hut  ho  ])r«'fcrTf :!  hU  nivr.  trjta  in  ant  -r  tlti^. 

lie  ti.,iQ-.inp.i  by  rhc  Ib.n.  A.  l,Vrri'".l.'l  OX.  K.C:  '1  hr  t<-  t.  h<^  IiaI 
[ueutiuQtd  b&tl  beon  made  during  la*t  year  and  tbw  y-«r,  and  ho  hwl 
quoted  them  becauaa  thar  war*  made  on  laana  which  were  bniiag  iaatalM 
liy  aupply  oompaniaa  in  uondnn.  It  wonld  M  quite  nVht  to  aiy  Urittlf 
tho  200  vuit  Iftiiiji  imprnTpd  with  time  there  ahoold  bo  a  corrcaponding 
nnproveicdul  i-l  lOO  vu.t  Inm]  v  n  ilia  former  aulTcred  from  oartnin  dia- 
ailvauiaKei'  which  tiie  latter  did  not.  Ilrmdly  speaking,  they  would 
improve  together.  The  main  diadeavtana  of  the  200  volt  lamp  waa  the 
neoeaally  for  uaing  unflanhed  liUoienta  and  the  eitm  moieeular  diachaige 
owing  to  the  higher  preaaure. 

By  Sir  COl'RTEXAY  BOYl.K  :  The  molecular  diacharge  ttnk  place 
fr  im  rne  liiiili  of  Iht'  r.'.nmprLt  to  the  other.  There  waa  no  regular  ratio 
f  changi^  m  it^nulat^iii;  iLKt'.eiial  aa  the  gauge  of  the  copper  iiieifiaed.  One 
inaulation  wax  miffieient  for  wveral  gauge*  ot  copper.  Qiran  a  Teaennahle 
aaMmt  •(  wppar  and  a  raaawiaWa  anaan^  tH  niad  taaiiialtai  nataiiil 
thM*  wmM  Dot  h*  UM**  iWc  ot  huataoimim  flOO  mHa  aa  »  abiHlb 
prcvinualy  carrying  iMfalti.  Tha  awttdit^hMMiMr,  warn  made  di^mtlr 
Kad  tliafuaa*  wiNrafiMrl«n|«r,aadtheai  wanUiMMMicaaaahnratoba 
obanged. 

Mr.  ArrKKI.I^V,  Ixrnl  l»i>do»dei-ry  a  ageut,  crua  examined  by  the 
Hon,  Alfred  l.yltelti>n,  K.< '.,  itav*  nome  n<>ii- technical  evidence  aa  to  tlie 
unaatiafactory  nature  of  (h<^  .-lup^'ly  nun-r  the  change  bail  ba^^n  ri'e<:tiNl  i:t 
hia  lo'niship'a  town  bouar.  I'urthrr,  tiic  aviTisi^  amount  paiil  f  r  tlis  100 
v..;t  kupfly  during;  tf!97  9lJ  9''^  £IR1.  9^.  M..  but -hir;..^  1«X),  wliiiL 
tinje  Ik   200  rnlt    ^Uf'l'  y  b.^n    hr^u    taVrn,  t.hi*    ywirly  iiill   atll:'Utll.e(t  lo 

£2BB.  l&L  &L  Aa  orklencc  that  no  more  light  had  been  Ufod,  be 
meiitiuiieil  tha  aiitiiioBl  MMiBHib  "lA  mumqfMtir  thm  had  btn  Um 

parliea,  IM, 

liy  Mr.  ItOaEK  WALLACE,  K  :  Ha  had  made  comphuiita  to  tho 
Wcntmliuter  <  !am|«uy  a«  to  theae  troublea  and  read  aome  o(  the  la(tcT«. 
He  I'vl  h»<l  »n>  diffifulty  with  the  insuiwce  wmpwuefi  in  connoctioti  with 
tlw  I  hiin|.-r.  'I'lif  leiiAjii  f,  by  bis  loj  dahip  h*l  txtu  eh»i;«c>i  was  l-x'fiUKe 
he  ti.ul  huait  uiii  Ul&  of  current  would  be  &L  i^^r  uuU  if  be  d<d  not. 
There  bud  been  deciifedly  more  trouble  with  renewal*  of  lampa  liiice  tho 
change  wa^  made,  and,  j;eiierally  •peaking,  he  cotuiJet-ad  mora  money  wa> 
pui'l  for  a  lv««  elfidenl  Ught.  Ho  bad  this  cmjaiiy't  -«u  itivolL-e*  to  aub- 
^tanuatc  Ilia  chargcn  aa  to  increaae  of  the  qua^t<^rly  biUii. 

By  the  Hon.  ALKRKD  LYTTBl^TON,  K.C :  Tha  increaae  in  tha  btUa 
waa  notwithatandinK  lha  lowar  tmM,  and  fba  aoHpin  had  ma  ahai|ad 
for  the  extra  light  burned  whiM  A*  woifcMB  wm  la  tha  |laaab 

By  Sir  COlllTKKAT  BOTLBt  B»  «Nuldara4  tha  aartta  MOMnli  tt 
lampa  due  to  the  fact  of  tba  flhMMMI  SSt  baing  itraag  «BMgh  toutAad 
the  iidai  al  tbaglaba,  aai  to  fenhadawB. 

JTeaAiir,  Marek  JStk, 

On  reauuiinK  on  Monday  morning  Ur.  I.ittlar  oompUinad  titat  ooeaf 
hia  vHbieMca.  a  libmrinM  under  tbe  City  of  Woatniin«ter  Corporation,  bad 
lw:i  ri'fu-<'-.i  (Kiroiiinioii  t  -  '^ive  cvirlotioe  of  I1M  experience.  Comidariag 
thf-  Tir  y  .-f  \\V«liM;ti--*lrr  were  reyi>:*Be:i"eil  at  ih^  inquiry,  ho  thaugh^  Alia 
a  rath«r  alartliog  thing,  aud  auucaled  to  :4ir  Courteiiaj  fioylai 

Sr  COURTRMY  BOYLSt  I  vm  i/tM  I  «i«b£  da  anytddiv  in  t!a 
unttor. 

Tbe  Hod.  AI.FRRD  LYTTEI.TON',  K  (  .,  then  aunimed  dp  hta  eaw 
for  tho  London  County  Council.  Ha  thought  it  had  been  reeagaiiad  that 
the  Tikiril  :>f  Trvlc  vmx  willing  •  .  oinke  tV.e  (  li  >!i(!;e,  atid  tbe  queitioD 
waj^.  "  f'f'jr.  svhitt  t.  rui'  '  'E'br  :ir>fUT[i«lil  i.'t  Mr.  li.ilf'iur  llrovyue  bad 
originally  been  tJutt  the  cliaoge  u>  t.i<a  advantnge  U  t,he  iuduntry,  tho 
«amaqy,  and  tbe  cooaumer,  but  that  Uie  ttry  lam  oooiumera  who  refuted 
to  mow  iikd  chanj^  had  taken  advantage  ot  their  pcMiilon,  and  had 
*nde»vo<ir»d  to  ostr.vrt  tcnii-!  whir  K  ll.i'y  "■.•re  is.i'  eutillisl  i-.j.  Tliia  Utter 
itateineut  sva-i  i:.aiiLte¥lly  11  >t  .»  rorr^cl  ono,  mid  uuimdy  v.liu  htsd  heard 
the  eridenoa  could  deny  that  tJutr*  wa«  u  suistaiitiai  ceae  for  the  coii> 
h.inier  wliu  oared  to  atand  out.  It  waa  ]icrf<v:tly  true  that  the  majority  of 
the  Wotminater  Company 'a  conaumer*  had  bten  oaptivated  by  tha 
aeoguine  etatemanta  made  by  tba  company,  and  that  a  few  leaa  credulooa 
ooea  had  bold  out ;  bat  ha  cooaiderad  too  very  aaaguiiie  atateroenta  of  tlie 
eomprvny  tn  he  quesliooahle.  Further.  Mr.  M<iin  had  practically  aban. 
dnni>i  ihn  buovatit  arRUuieiit  of  ths  and   h»<l  fallen  back  upon 

for  more  temiwrate  grouiMl  Hia  argument  waa,  in  aubatsnce,  that 
tba  U9b  noviao  wui  iotndiNad  a*  a  laaiiMnij  aatappal  dnrini  an 
eiprtiiirtbl  it««c,  aod  ttw*  «ha  emlMm  af  tiia  ladnilir  Md(r 
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Tcoiittcd,  ftt  [nt'tnt  tM  ttie  [htIlM  1  i  furr  18'*.  whkh  would  ijive 
to  tb«  compaoy  tfa«  right  to  auk  the  Board  of  Trade  to  do  rtn-av 
wHb  the  jiroTMo  to  qoeitln.  fint  tUi  k  MHwimii  ■igu]:i«ijt, 
beonue  tlii>  premian  upon  «Uek  il  MpauM  inra  not  lionw  oia  l  v 
f«ct«.  There  nim  cot  a  wdt!)  !it  llic  provUo  a*  U)  ila  beiof; »  tcrupomy 
pDe,  &iid  it  Mcmed  u  |i«ruiau«iit  iw  noy  ia  an  Act  <>(  PurltameDt.  But 
even  auppuktu);  that  it  »ai  in  the  nature  <>f  a  tcm|>urary  meaMire,  which  lie 
dM  not  admit,  he  cfaall<w;^<l  Mr.  MiKtn'a  ittateniCDt  tiiat  llic  atatL-  uf  thiof^ 
•oiMjMg  pr«vluiulj  til  1896  na  nubtLanttally  the  aame  ai  at  )>re!«nl.  The 
•fitam  put  ((irnani  hy  the  London  Otutity  <,'uUDeil  had  Mtahliahcd 
irnqvaationably  tliat  the  e\|i*rim<M>tal  »i.%ge  ha<l  not  gutie,  mid  that  the 
matter  waa  ttil)  in  a  state  of  acutt  -^ntrnrfniy.  To  illuitrntc  1hl«  he  to«ik 
the  A^'ealmionter  C<>m[>any*ii  cvij^^in  ^'  ii  which  it  waa  claitoed  that  an 
xlmttage  aiicnted  t«  uia  oooiumcr,  and  put  kmim^  it  tbe  etattuKtiU  by 
JbvBmMDi  Di»lw,  who WM  pertirulM^ iijmieiMied  iatha  WtalaiBrttr 
diMrbt  TU*  witMu  «u  pnpand  to  rfiow  tta  •ptcMe  natai*  of  tbe 
numrrotu  complaint*  h<!  had  rectivcJ,  and  lyindondefry'a  .^sctot  bail 

Lven  an  example  of  tbcm.  It  wa^  ivife  to  aay  that  a  company  like  the 
WeatmintUT  Company  wduM  put  th^ir  Vr  ^t  1il>  f  orward  in  drnling  witJi 
auch  a  pcreoii,  nod  the  it»uU  i  i  tip  ii  '  ^  i  "  i-  '(eii  i  j  tlii«  pvidence.  Evon 
ou  Mr.  T>rak«'s  evidence  alon<L'  ha  c^n'A  claim  lliat  tlie  iiOO  volt  •yxteni  bad 
b«<>a  prnvifl  to  be  itill  in  tite  expei-imcMtal  Itafga  vi  couiptkretl  with  100 
volt*.  .Mr.  Ciunyon's  and  Prof.  Ayrton'a  erldenee  auppoi  ted  thia.  V.no 
I'ol.  CYompr  Ti  iis  l  ti  I  L-l  iiii  L  t  for  tlie  coonumer  ;u  vlhing  more  tlian  a 
Rrciilcr  legij!  II  ity  if  li^li'  ir.  l  ihen  they  ha  1  r.">f  K>  anedy'a  admitaion 
tbiit  Miy  dimd vantage  t"  the  conaunMr  ouglit  to  be  made  ^goud.  Therefore 
thaniiMinl/llMqiiHllm  oltlaartiMntioii  <•  NhIM  Biithedid 
not  MiKgwt  tnat  tli&ilMNild todom  on  the  footlag  that  MeSMeat  300  rolt 
lamp  would  pver  >  e  made.  A  k  late  uf  tltinga  <?xit<te<i  which  toiKht  be 
reaaonably  «xp«oted  to  be  cured  in  the  counie  of  time,  and  it  would  not 
be  N-y-r.il  tho  pnwei  if  tlie  arbitnitor  t■^  n;ljii«;  tht«  matter.  Hut  if  the 
cbann;'-  w  ic  u.ii  :.:  iu  a  ■  niajvce  with  Ui^  ,  iinjaay  .  wiKhca,  Uie  fa<:t  that 
tlie  Utter  could  eawi  a  cuuiumer'n  hiiu<««  at  wiii  winiid  he  a  diapeti»aUoD 
ol  tha  cnHuttf  law  of  treH|na«  uf  tbe  cMmtnr.  Tfaia  migibt  or  migiit  not 
ba  vary  aarioua ;  but.  on  the  other  hand,  •vraiy  It  wouM  aot  ha  right  f«r 
tbe  oonaumer  to  be  fon-ed  int .  !>:i.  a  an  unequal  cnntMt.  'llie  company 
woal'l  liivr-  rSis  power  to  f^J'-.cr.  :n iiitratioD,  but  let  it  be  at  their  own 
cxpcnae,  uuleaa  the  c»oauroer  h»>i  «hown  hiinnlf  to  be  unreasoauble.  If 
thumfa  not  done  nineteen-tweotietba  of  tbo  conauniei'*  would  be  obliged 
to  lukva  the  eJnu^i*  without  a  murmur.  «mply  bccauw  Ibry  couid  not 
afiord  to  gu  to  arlntrntimi.  The  i?ompauy  waa  amply  protecte<l  uodei  the 
prrj|io«ed  clauie*  hy  Itie  fact  tliat  between  them  and  tbe  ei|ieii9e  of  arbitra 
lion  there  ivfy^  «<tr  mcdiatioa  of  tbe  Hoard  of  Ttada,  and,  fiuthar,  there 
waa  tbe  pri'i  -fi  t^t  tbe  arbitrator  couM  miafca  tha  "m*""!"-  ftj  Ua 
uwu  oiuilii  if  he  )»a(t  not  be^  reaaooabla. 
Mr.  LITTLER.  &.€.,  nMt  callad  Ua  witei^ 

Major  CARI>KW,  examined  hf  Mr.  Crob  on  bahaH  at  Kir.  Littler, 

cnnfirn^r<!  rSir-  -Trnoas  evidence  aa  to  tbe  uodeeirabiUty  of  tlie  cluuige, 
.\:v\  . ..iitidi  ic  i  tl  c  lause  •ubmitti.'d  by  tlw  London  I'oiitity  Council  a 
very  fair  one  under  l)ie  circumntaucea.  He  cuiiaidered  the  lupjily  company 
■hMdd  haaailad  upon  to  pay  all  the  expeiitea  of  the  o)ian(;e,  and,  further, 
la  ptit  the  conauiiiei'  in  all  respectn  in  aa  goud  a  |>>Miii<>ii  as  ii<!  waa  before. 
Tbe  fittingii  wnuld  certuitdy  hav>-  to  be  cluinKed  if  they  bad  been  at  work 
with  100  Tolta  for  »umeyeiu'«,  Tb>'  wiren  in  every  ca*e  ought  to  lie  over 
luiult'l  by  openitig  up  the  auiu);,  an  in  hi>  apiuiou.  orctiiiar}-  inaulatjon  teata 
werv  not  auSicioiit.  Klexiblcii  in  m-mi  r»>i  «  would  have  to  be  replaced.  In 
the  caia  of  trade  jmrniiie*  tbe  ojiataliotia  in  cuuDeclion  with  Uia  chanee 
night  ba  an  af|w««Uil»  incoaemieiiMk  Ha  4«n«d  «ilh  IW.  Kmuedy 
that  thcra  ma  m  cwcnUal  diStnoaa  batman  (ha  two  cliaM  vt  kmp« ; 
probably  only  a  amall  dillercnce  in  price  which  favoured  tbe  100  volt. 
However,  alOiough  he  had  not  carefully  X-iltd  200  vult  Uuip".  be  did  not 
think  it  |»wjible,  with  the  smaller  -izo,  ibut  they  were  ni  j»tiBfacU>rj' 
re^arda  bf  e. 

By  Mr.  li<i.SKII.I, :  It  would  not  be  a  judici<<ua  [i-jlicy  ou  the  part  of 
tbe  Utard  i)f  Trade  ti>  absolutely  veto  the  use  200  rolt»,  but  at  preient 
be  did  not  u'»  hnw  it  wa»  to  the  benefit  of  llie  cuu^uioer.  He  did  uoi  nii 
ao  far  aa  Mr.  '•Jiainei:  »n  t  cay  ii-fintt  ^'y  ih  :\  -rv.i"  .-  i  -  t-  :1  wily  ..f  Ii;--!.;  w».< 
euniml,  af-h.i-iL-li,  iiit.imlly,  ;hi?  l  i^liI  i  ir  tl:''  liuM'  li.-ijin  i-.;ni|iiy 

better  with  the  Hoard  of  Trade  ivgulatiuoa  aa  to  cunittancy  oi  |>r«wure. 
Anoriagtha  «hulaaaitiaru|^it«eiiUI>*illjurioua  to  the  miimmer  to 
hftM  the  diBOgr,  on  aceoniitof  the  Bllghterall-nniwl  effirleney  of  the  lampe, 
snd  tbe  pr'>liaMe  grcate;  riil:  -  f  fire  and  aiux-k.  Nevert)iele<a:  he  had  never 
i«i;onnn«a<led  n  change  Vs'  J.  fi  ji-i  200  to  100  volla. 

Mr,  M  I  R'  D  Ki*Si;,  of  the  uinc.lKuut.iteil  timi*  nf  Me^ira.  Ko--  und 
liinl  an  1  fi  '  i  .  ta'  Kleoiriu  I..^imp  ( !o..  entirely  dintentcd  fiom  tb'  view 
that  Sfcv  V  It  UiiipK  were  »«  goud  in  100  volt,  f-.r  it  waa  impuwible  for 
tbcui  t'>la<t  1.000  bourn  and  iwthaTotDora  than  2SiKirciaot.  dfopinoaiidUi- 
pou'iT  to  the  a.'iuie  number  of  walU  par  candle.  If  an  improvamint  took 
piaoe  in  the  200  volt  Unip  it  W"Uld  etill  be  l-eliiodbaiKl,  be-.^uae  a  similar 
improvement  would  be  apparent  iii  the  100  volt  lamj'.  Al  present  there 
waa  about  25  per  ceut.  difference  in  ci.-t,  ami  they  look  i  K.i\u  ]>tr  candle 


BvMr.  BALKOUR  iiUOW.N'E,  K.C. ;  Tbe  life  uf  the  lamp  deiieudcd 
«tt  tha  diiinlagratiM  «(  tha  tUaoMM,  and  wm  moatly  «oalmad  la  (fa« 
aittftee.   He  admiUod  dwre  waa  tha  aiiua  pntportinn  of  aurfaoa  in  botli 

lani|». 

Mr.  V.  U.  D.  '-  IXJI'EK  gave  evidemx- i  f  llie  bIuLc  i>f  thins*  which  exi^tfld 
batwwu  tha  WaaUuiUiitei'  l.'uuaMiuy  and  llie  Windiujr  liote]  aii<l  .tuni'ii 
OoiiBlitntiDiial  Chik  Ha  «aid  Iw  Li4  aakaal  mlt-knowii  eoDtra  '  >  f  r 
tandcra  for  efleetiBft  tha  ehtt>|(a  at  tha  abava  two  idiwva,  aaid  tii<i  : jiv, 

r^uot'.'l  iuiludcd  n</lbiii(:  for  intenuil  re-decciration  in  any  kba(>e  or  form. 
The  I'-wcHt  teniler  fur  the  Wind<or  Hole!  Wjh  t'jfj(>  ,ii>d  i-ir  the  .'uuior 
t-'otiAlitutiiiual  be  ijuoii^d  t».>  ;tml>unti^.  £700  and  1530.  In  hia  \ieiv 
1lli.^  na»  i»l.oui  the  pruc  lie  nouUI  expKl  to  pay  a  ittjiactal'le  hnu  for 
duiii^  lire  w>4  k.    I'be  re  devuratioo,  wbi<  b  woubl,  of  uvupte,  hv  atMOlulaly 


ii'^atary,  wouM  .iim::.ii:iI  L;  a  confiileralle  The  i  haiiB;o  would  Ue 

r.i>  lienefit  to  iiia  cli<:uLa  iu  Litker  i:sir*:,  .uid  the  company  ought  to  |iut 
twin,  if  anythioi;,  in  a  aliKbtly  better  poeiliea.   At  tha  aama  tiMi^h* 
r>'pudtate<)  the  auKKeation  that  on  faia  advice  hie  etimt*  bad  attampCtd  to 
l)lfl''l.riiiul  ■•  jii- Wf  ■  I  ii:in>".ri  '"ri.K'.iriy.   1'.  wa»nrtt  to  lii»  ini#r««t  to  retard 
tlie  pri't^rr  .j^  i]f  ■  he  rlprtrii  .il  i:i;lil^tr}.  uijil        le'lLT  '.i.' th*- >:tij-*u\ ,  iliitod 
Julv  1^,  1900,  prnred  thia.    In  thia  letter  it  waa  aUted  that  he  liad  no 
wiah  to  prevent  tha  coiapaay  from  ineraaeing  tha  eoniiog  capacity  uf  iia 
maioa,  and  would  he  diapoecd  in  accept  200  volt*  prorided  aliKhtly  mora 
light  waa  given  for  tbe  aame  aninuiK  of  money.    It  waa  further  puintad 
nut  that  aa  the  change  wax  for  the  caD]«ny'a  benefit  and  not  hia  clieola, 
all  nlteratinna  muat  tic  .'iirnV'!  ''ut  nt  tlie  i-i|i»R«e  'if  the  fanner.  The 
W'indaor  Hotel's  bill,  wln.^ti  wr,.^  pavl  riiiint-h.j,  ii>rnkKt'.l  ijl,2.')0  f-ei  unDuni, 
and  the  Juni'T  Couetilutionai  ajighlly  more.    I  tiere  wua  autljcjeiit  gmand 
avuilable  in  the  case  of  the  first  onnied  upon  which  they  could  erect  thtr 
own  geiieratiiic  plaut. 

liy  Mr.  BAIJ-'OLU  IIROWNK,  K.C. ;  Witr  e  h  i.lniitt  ,1  t'l  .t  thi-  rr-m- 
)«ny  lud  offered  to  inatal  a  tranaformer  on  the  .  rmiise  i  the  Win  l«.jr 
Hotel,  but  he  had  objections  to  it.  He  did  not  sugraat  that  tlie  company 
abonld  pay  any  amount  which  a  contractor  lalaetMlV  him  lihad  to  Dan* 
for  the  alU-ratiu«r.  He  aiked  that  the  loweot  tendar  Mit  o(  four  good 
contractora  ahoubl  he  accepted,  but  did  not  >«em  to  favour  the  idM  a( 
putting  this  to  arUtralion.  If  an  installatjoo  wma  thoroughly  wirad, 
yeatcrday,  for  100  volia  be  <lid  not  tliiiik  suy  ( hsrii-"  womI  )  I>"  l  ecemry 
except  in  flesildea. 

Uy  Mr.  SVDN'EV  MUlUiK  far  the  ChelMk  CompaDy:  A  baOdiug 
thorougbiy  wirad  for  HOO  wlta  WOttM  tofea  iiddmaMl  ■imfaw  of 
aoO  Volt  lamp*. 

By  Mr.  icoSKlIX:  K* «eaU  aai OMl* ft  d«liiila  itatMnt  oa  ta  lha 
durability  of  tha  baMl  100  tolt  hnft,  halt  naa  ^nlla  oaftalB  ii  ma  awt 

than  600  hours. 

By  Mr.  LITTLKIl,  K.C. :  The  Windaor  Hotel  had  been  perfectly  wired 
for  100  Toll*  except  in  one  or  two  placeai  but  to-day  there  waa  uo  altcratiult 
wantioK  whatever. 
Sir  t5(iUHTKNAY  BtiYLE  :  Wh^fa  It  nuiTf  ij  Ii  ia.irii«j 

Whv  is  a  diallnctioD  drawiL  ' 

V'i'!'i'\K.S.S  Haid  Ibar  !lt'ul<U'  wiie  fur  LOO  vulla  HW  OOt  I 
200  Tult  deiihle.    It  waa  a  quttitiaii  of  inaulatiou. 

8ir  t'oUUTENAT  BOYUi  Da  jron  OHr^  «ha  taHktko  far  UO 
volt  flexible  i>  inferter  to  Uwlaaeeaaaiy  itar  900  volla. 

WII'NBSS:  Vea,  tluit  L>  ao.  In  atmwer  to  further  queetiooa  be  aaid 
lluit  if  the  neceaanry  altcrationa  \vi.'re  not  c^rrinl  out  tbe  fuae  would  go, 
and  if  it  did  not,  tlicn  the  wirea  would  becuinc  ao  lieated  tli  ic  thtr  would 
bum  up,  u  itli  i'>  in«n(|iteiit  danger  to  the  building. 

iMr.  LllI'LlvIt,  K.<.'.,  auinmin^  up  Ijeliaif  of  bia  clieuu,  be  did 
not  want  bi«  money  ajient  or  hia  time  waited  in  arbitration  when  be  wai 
in  a  ponition  which  he  reganled  aa  lieing  perfectly  reaaonable.  It  would 
l«  different  if  ihey  we'c  a-Uti;.-  f.r  ^.  rjrfi.-ulnu--  -iiri.siy  £20, MO.  nic 
only  terma  they  aUied  wa^  •.'i  .t  thi  y  ^ti  i-ilfl  in-  jila-ril  tn  eia  '^^y  tV.v  ^-uns 
poeitioD  after  the  change  a»  they  were  at  present,  and  therefore  the  clauae 
m  to  being  vexatioun  or  unreoaooshla  could  not  apply  in  hia  c4tr.  Suppoaa 
when  a  ooii'iumer  ivent  to  arMtmlton  and  the  Board  of  Tmdc  hapi>ened  to 
■elect  an  c%  irauiii  with  extreme  viena.  what  would  hia  porition  bethOBl 
Sir  CDl  li  l  \  A  V  IIOVLK  I  cannot  sdmit  that,  neceiaarily. 
Mr.  LITTI.KR,  L-mitinuing,  Kaid  that  with,  aay,  l'rof.Kennedy,  tbe  con- 
nuiiier  would  get  a  >  cumjwnrutiou.  while  according  to  Col.  ('ronipt<>n, 
be  would  be  liuuud  to  give  all  that  waa  aidied  and  10  per  cent,  bnidu. 

H  e  wM^  boMWor,  Mrfeatly  imaand  to  .i^^ide  by  a  daeiafam  oi  Sir  Cwurtiy 
ItoyW  loada  on  tha  apot,  hat  thia  waa  not  permiando,  It  waa  true  that 

the  Weiitiniii«t<T  fimimny  bail  «up(eHl«<l  tbut  hia  clienM  ahould  go  to 
anoth«-r  c^^mpiiny,  but  they  wtMild  ni>t  l«  Any  more  AtiaGe^l.  V'ji,  mrther, 
it  w.ti  ■i«elr»«  to  think  that  a  roU|Muiy  like  Ib^  Weatmioater  Com)4uiy 
jM  ii"fer  to  give  up  a  lari^e  conaunier  like  tbe  Wiudaor  Hotel  if  tbey  did 
kii  >w  it  was  practically  impu«!<ib!e  for  them  to  eluewhere.  He 
challenged  tha  atatomait  that  the  cnnautner  got  any  ulvaobige.  Indeed, 
by  oming  to  thb  fniniiy  tbe  com)«uiy  had  i  lrarlv  acneuted  tlie  |ioiition 
th  a  'lio  c^>i!«ur!te''  wk«  m.viter  nf  the  aituntioo.  Much  niw  lie«»n  ma.!*  of 
ll.o  [lur.'.i.-i  [irii-;'  iviii  h  uould  h»vo  to  bo  piid  by  Uk*!  aiiilo  niic-  but, 
aa  far  aa  he  could  aw,  the  cniy  interett  tha  local  anthoritiea  had  In  the 
umttir  «M  aa  Id  fha  puHias  «p  a(  tha  atwata,  and,  coodrlcriag  that  tbb 
waa  dona  tor  ds  aMMtha  at  a  tinia  by  tbaa*  aame  people,  it  moM  a«t 
appear  to  matter  much.  He  tnveried  tbe  whole  of  the  evidence  on  the 
i|U««tion  of  aiivinf;,  ami  druied  iu  tuto  that  thia  waa  no,  and  &>iKludcd  hi* 
aj'eeih  Iry  f  v!M  ft  iii  i  me^;)•Jnde^ce  both  betvoeo  the  W  indxir 
Hotel  .inii  111  •  ii-iL  III  <  in.i<i>iy  and  tJie  Junior  Cooatilulional 
t'lub,  from  Mhu'h  l>'-  luid  it  naa  apfjareut  that  tl>e  oompany  had 
attempttd  to  lynMitaa  over  hia  dicot*.  .t  few  of  Um<«  astncla  on 
nofewoTthy.  OM  ItttOr  to  tIte  Junior  ('anatUutioiul  foUiDatod  ihol  It 
woul<l  be  neccMukj^-  to  terminate  al!  original  cootra.vt^  with  cMiaumera 
after  a  certain  date,  nml  that  the  higher  price  wnul  I  In-  cli  ijTged  if  the 
clianj.e  were  out  carrteit  out,  awl  an»theT  >tat<-<l  that  having  oh 
the  i.jn!>eut  of  the  L'KidoD  Cooatgr  OaniiicS  it  would  be  neoe*M7  to  l 
the  change.  A  matter  which  Mr.  Littler  drew  particu  lar  attention  to  waa  tha 
fact  that  under  iU  act  (ha  Wootraitister  company  bad  tbe  right  to  obtain  a 
4lep<»lt  before  nupplytug  a  eomumer.  Here  was  a  ruatomer  apeading 
'  !  "fiO  .i  yi  A^  witli  the  company,  laying  it  mT>{ith!y,  aUaishttely  n-^jularly, 

whtJi.  i:i  r.i:i-.   |Ui':li-L'  ::l         refunai  tO  aiiljll,:'.  tn  [lii-  .  luili.'.-,  lie  Irn!  becil 

auike<!  for  an  advoitce  oi  aome  buudreda  of  pouuda,  or  the  ronipuov  cjuld 
itotcgali«lft(»HMly.  It  wa^  aa  faavlt  la  Ua  dinta.  Thie,  ha  taid, 
was  cwtaliNcI  hi  tha  iMrreBpunilensa  wblch  *aa  handad  In  to  the  Roord  al 

Trade,  as  nUo  was  tlic  fa^t  tlint  tfa<'  money  had  been  paid  under  pntoit. 
Under  all  lhe*e  vin  umatancci,  hi-  iniiinliiinc«l  that,  whatever  the  actiim  of 
tlio  Board  of  Tiailo  in  tlif  matter,  il  slmuld  sav.with  regard  to  hia  dieute, 
Ibiit  arbitration  aliouM  not  ly«  enfon^.  but  UMl  Ihtgr Oboahl ha pttt ia • 
IHMitiou  »>i«oiately  to  tbeii  own  Mtitf>w:tioD. 
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Mr.  ItALKol'U  IIRUWNK,  K.C.,  rrpliod  loth  on  (be  general  poiuU  and 
tiw  particulur  tw  of  tbo  Windsor  Ilvtel.    Hit  oompaDv  waa  not  by  any 
IMMMaloD*  in  »hi«  »[i;>lM;,i      t   the  r.  ,,i.:f  r  f  TriKlc.    the  wtnle  ..f  the 
<«fia  Uii>tri«polit»n  ■.  -'rdu;;!!  •  >i.[:|.:rttii  tin:  WtnUuiu^tLr  ( 'i  tuj  .>:iy,  •  ■■"i  Je* 
SS  loeal  aoiharitiee  and  14  <iuai[«aieii  in  the  couulrj.   Altbgetli^r  there 
wmMa|i|iBniil%  nd  }et  Mr.  Littler  came  and  boUiwd  Vitm  rtoBt  a 
•qiuMde  bitiitaii  •  hotel,  a  club,  and  a  coiuiiany,  vrhMl  cobU  ba  uUled 
hf  ail  arbitrator  in  half  an  boui'.    The*e  ptap'.e  mtr*  fcrtelnly  tl^iuK 
III  get  mure  th«o  tliey  weie  entitled  to,  ajid  al(he«(|lt  trar  *ere 
utanding    on    what    tlwy    i-tl'itl    ••if:f     "  Ht-fitu,"    ih!«    meiuit  the 
right  to  extort  as  touch  an   Ihry  unuUl    u:  i  (   ll.i-  i  luiony.  )ie 
roatDlaiiied  wlutl  be  bad  already  •taled—vu.,  tliat  tlwre  iraa  a  bem.'til 
to  the  cuD&umer,  to  the  emfmy.  Mid  t*  Um  (ttUic;   But  MMOting  lbei« 
•w»»  no  ilirert  lienefSt  to  the  oeUMUnor.  nw  iMt «  UBdll  tO  tM  eMtl^muy 
iinindir'  ;t  i^uf  hi  l   rh.>eim«umfr  I   'llie  ei>m|><>iiie«  were  not  thtrmue-. 
i->f  the  ■  i  na'"n,i!r»-    I       Imil  >  ri.  li'  ;   charge  8<l.,  but  only  ch« i     I  i.l., 
became  it  waa  ((really  to  the  tieoeiit  (>f  I  hi;  company  u  well  «  the  cnn- 
Miincr  tliat  elecmrit|  nbuuld  Ic  >up|>)ied  at  a  cheap  rate.   The  aliding 
■mI*  in  eaooecliou  witb  the  giw  iodu»try,  by  whii-h  a«  the  iirt<fitii  went  u|i 
Um  prtM  irenl  down  and  lioa  \-eriui,  waa  an  endeavour  In  make  the  con- 
en  men  jparlner*  in  the  unditrtaking.  nnd  Ibia  waa  what  the  elvctric  aupply 
oorof»n"f«  wffye  tryti^p;  tci         Who  irrrf"  pniT^sy  1o  pay  pyr  'bp  /"x^^.k  Int.^ 
ill  iii.^iriH  '    N  I't  liii-  CI in-.;:«:iy,  l-.r.  1  l.r  v'l  'ii>ynjM  .  ;k-Ml  tltc  k  writiiiiirt 
getaa  much  beneut  out .  (  it     Uie  coDi|«ny.    lie  admitted  likc  >  miiany 
Iwd  »  bemfit.  and  the;  exinxtcd  it.   Mr.  Littler  had  iItio  tb*  <)« >  <i  : .  h  "t 
opentef  up  to*  aliMt*  the  go-by,  but  Ihie  aheoM  not  be  ao,   Tl  "]  ui<li>? 
were  dtr«!t!f  inferealed  in  kM-ping  down  the  capital  account  M  '  cum- 
|iany.    I'.vi-ry  ii'iniy  pi:i  m'l:  -.hi;  ground  in  the  aluipe  of  atMi'i  maiua 
WMild  hare  t»  be  pui<i  back  by  the  public.    Local  authorities  bad  to  buy 
M  the  alanding  raluc  of  the  oudertaking.    It  might  bo  t>oa»ibl«.  if  all  th» 
lOO  volt  conanmcrt  litcd  in  ooe  stivct,  for  the  cumpaoy  to  lupply  ihcm 
uriUwut  any  great  exfienrc,  or  if  half  tlieconsuiiitra  in  i\  tliatrict  uiahed  for 
lODvuUa,  there  might  be  a  caae  for  the  old  regulation*.    Itul  where  there 
were  uuly  eigbt.  o*  in  hi"  pikrti-  ularia>ie,  all  dial i ibute<i  otbt  tliearVA,it  wa» 
[nnniblo  for  < lie  ^ '  III;  .\riy  to  >>ebUo](iiiBilcd,and  bvilid  nut  he«iisie  tu  ••ty  tbnt 
the  Windaor  Hotel  had  »tleai{>ted  tu  bUckiuait.  Mr.  t^ot^r  had  even  atked 
le  b*  fMt  hi  •  aUghtlr  l>*ttar  iKwitim  thu  ha  ma  Ban.  Wh/ahould  the 
Whidior  Hotel,  or  anynae  tim,  objeet  to  wUtiattoo  If  they  fcml  the  truth 
and  rijiht  ud  tlieirtide  '   I'sen  )lr.  Danekiccrlt  Auggetted  Arbitnk(ii>n,  and 
cm  ilii^  >     uij'.  Sir  i  Muiieuay  l!uyle  had  put  tit  hi-<  clause,  wbicb  was 
perfectly  fair  iu  principle.    The  only  alteration  be  wuuld  aug^'wi-l,  but 
wbic'li  he  wuuld  nut  inaiitt  upon,  waa  the'  iunei  tiun  of  the  following,  in  the 
early  part  of  the  ctau»e,  iumediately  in  front  oi  the  wurd*  "  tlie  under- 
tdten  Btay  apptul  to  the  Baaid.  of  IVede  "— vlit.,  "and  the  couauiDcr  and 
wdartakera  have  fuUed  hteoBtatoan  ■freeatent  •itbhi  one  uumdi."  Aa 
it  at  preaent  etoul  a  ccn*umer  could  liancr  the  couifiiiny  up  fur  20  yean. 
He  wuuld  furtlier  hUgKt 'I  "'^i  '-^'-^  .iirlfri  i;,eni  ah<iuld  only  offer  to  i»ay 
"wbatia  tbeir  unioiuu  wait "  llien'a>->iiablacuita,  Ac,  a(  the  change.  With 
that*  two  nttfmBt  Sir  Canttenw  Boelr'a  prti|xwal  «m  jcHiKtljr  mmm- 
aUa.  n*  Londaa  Oaualj  Ommo!  aatf  City  Corixirelkn  badaeMd  fartt* 
Lsnde  (lauae*  .Vet  In  preference  tu  llie  Arbiimtiun  .\ci.  which  waa  tlto  laat 
deliverance  of  I'ttrliament     to  arbitniti<>n.    Heaakixl  ."^ir  Cmirtenay  itoylc 
to  lecive  hi»  own  clause,  wiUi  tbc  twocorre^  tiinw  abnvr.     it  atcxl,  i>r  evin 
leave  hi"  M)(;K«»'e<l  alterationn  out,  and  he  would  1*  willirg  to  accept 
it.    Ue  oiHMUicicd  Itie  ijusaliou  u(  lampa  was  i:oTmd  bj-  the  vvutda 
•'UMidMrtilta.'* 
na  hiq«b7      adjoarnad  ant3  Ut-duy  (FMdaj). 


Wi'li  rcfni  I  c  :■■  >!i. -Sydney  lijiync"'  evidence  i n  ^IniihV.  i«;.irle>i 
in  i<ur  Uat  i»ue,  and  in  wbicb  he  caid  that  the  prnetii  proviao  did  not 
ital^aprirtaMi  Wacia%tbaraa|»jran  takava  haan  a  iiiiMiudcfBtaBdia( 
hatweaa  Um  wltaaa  and  eoaaaeL  fha  hcta  of  the  eaaa  are  ae  (uUowa  :— 

The  .Ht.  Taucni X  ord< r  of  1883  ecntained  a  proviso  oidy  uUuwing  a  chauKe 
of  ptetsurL-  Bubjfct  to  tlis  apptoval  of  the  Huanl  of  Trade,  and  in  accurd- 
uncc  witlt  sticfi  .:-  ii.litu-.rH  s-  tiny  irii^'ls'  ■>•■  P.".  to  iup.*".    T!if  Vealry 

WIX>te  fcrt*  III'      '  'ti  '.i'.i   1      ^.IL  1   ili  Jfjly  1-(.'L-L';vei  UMIm-  ]r:"<;t  :i-i  t.l  ..if 

May  la,  l&Xi,  iui)>otirig  tiie  terms  oi  lUv  claute  now  under  <iiiK!uaiauo. 
UaShr  theiia  aiceuaulaiMcah  of  anwne,  tba  aitidiaBa  nada  hj  thaaauBMt 
for  ih*  eppiailiiia  4a  mt  hald  gaad. 


OORRESPONDENCB. 

!PH£  DUBLIN  BLBOTBICITY  BUPFLY  BCHBHE. 

TO  TIIK  EDITOR  OF  TUE  ULUCTMCtAM. 

Bat :  I  havo  to  day  returned  from  Dublin,  and  venture  to 

trouLle  you  with  acommuntcntioD  in  rcftitncu  to  your  remarka 
contained  in  yo.;r  isBUO  cf  ihv  -'.h  inHtiiiu.  Tlie  FMctririaH, 
113  you  iiru  til)  dinil)t  aware,  reftclit?  Ihiblin  roijularly,  &uil  i-i 
treat-cii  fis  an  Ruthoriiy  on  t'l(ciiii:i>l  niattti  <,  aB  ild  informa;iou 
is  Ufuully  .HO  correct,  iny  Piiblin  I'l  lo  iiis,  llir  roforn,  hiivc 

read  \vi:h  groat  surprieo  yuur  rt-ftrtiu-t'H  to  wliui  jou  JcMjriLo 
as  *'  the  .HicyQlarly  unfi.rtunato  (vrraDgtmenta  for  the  erection 
of  a  large  electncit)'  atotion  for  ihf  supply  of  l>ublin." 

I  have  a  groat  admiration  for  the  way  the  technical  press 
perform  thrir  weekly  function  of  keeping  the  membera  of  the 
industry  lic  aiainted  with  what  is  going  on  In  every  part  uf 
(Ue  kingdom,  and  i  line  bitherto  wen  undar  the  imprMuoa 
tbil,  u  lir  H  mnsidpal  elMlHdty  wovln  wen  oonoenMA, 


they  usually  drew  tbeir  ingpiration  from  tlM  npnia  o(  tk* 
Lighting  committees  or  horn  the  dlscunkms  ia  UM  Comidlflf 
May  I,  in  the  case  of  Dublin,  refer  you  to  th«w  documents  ? 

In  a  "  Heportof  the  Whole  House,  1898,"  No.  36,  pa<?e  292, 
Prof.  l\cnnody  says,  in  reference  to  tiie  Pigeon  Home  Fort : — 
"From  llie  electrical  point  of  view,  however,  there  ia,  of 
course,  no  difficiilly  whatever  in  making  a  good  station  at 
ri^'fon  lloufii'  I'ort,  and  in  working  economiijally  from  it,  anj 
if  ycu  bsvo  prftftically  no  alternative,  I  have  no  doubt  tbo 
•jchi  im  can  be  carried  out  succe«wfully.  I  may  fttirly  say, 
however,  that  if  the  inatltr  wore  iu  my  hands,  1  would  rather 
spend  money  on  land  nearer  the  city  than  on  mains  coming 
into  the  city,  and  believt  that  if  the  altcmativo  exists  at  all, 
this  would  be  the  wiaar  one  to  adopt,  but  I  quits  realise  that 
there  may  be  flitrtffl*"ftii*iww  wbioh  MMW  it  faiipoHiiblK  liw  fou 
to  adopt  ii" 

In  consequence  of  the  above  expression  of  opinion,  the  Eleo- 
trie  Lighting  committee  of  Dublin  advertised  for  sites,  but  the 
result  of  the  responses  not  being  favourable,  they  decided  to 
proceed  with  the  Pigeon  House  scheme  and  invited  Prof. 
Kennedy  to  carry  it  out.  When  the  application  was  made  to 
Prof.  HuKuAf,  boi«»T«ir,b«1iM  on  the  point  of  starting  to  the 
Unitad  fititM  vB&ir  •  Mhtbuir  ftom  (he  London  Countj 
CoaiMil,  mA  1m  VEgKumH.  Us  iwmk  a,t  it  being  iaponlbto  te 
him  to  tah»  «D  the  work.  Turn  wn  the  «ile  fttMoo  of  mj 
being  appointed  to  carry  it  out  rather  thn 

With  regard  to  tlie  buildings,  yon  state  tltht  in  nepeot  ef 
my  estii.iate  of  i;20,000  for  the  buildings,  "not  OHM  t1» 
funis  tondt^rino' oiTered  to  do  the  work  for  lesR  tbaDdooUo 
Mr.  lli^mmond'g  tj|;urc.'"  May  I  rttfer  you  to  Report  1,901, 
\o.  'M,  paou  226,  in  which  I  snmmariBed  the  items  embraced 
iu  the  i.  1 1  ,oiiO  tender  wUflib  weie  not  iaobided  fai  thecrigimi 
Bchewfe,  lis  follows  : — 

Increaaed  si/e  of  eagiDa  and  boilK-heuia  .....................  ^^^^'^ 

Coal  aUire  (extra!  .4m  S^GOO 

Ovcriiead  liuiikem  .-.......♦m  .«•.•.,  3,400 

Ulaicd  brirk  Hiiitig  to  eu|iiic.houae  1,2&2 

AdtlitinnB!  M-itiiig  for  l.aiicaohire  boilen   600 

Exc»vn;ii  r.  if  i  ijgine- block  to  prepare  for  future  enginea .  400 
Provi»ional  itenu    1,176 

£13.488 

.U  compared  with  the  ab<^c  l^k'n™  "f  £13,4S3,  tlic  cxces«  iu  the  (tpiia 
,»f  the  teiider  ia  i^l6,300  aa  i^]rc4vty  m-I  ^.u'.  uu.i 

enoe  between  niy  original  oatimalo  and  the  actual  tender  li^ure  of  JC8,812, 
which,  cooaitlering  the  viae  in  the  prioo  of  liaa  aad  IBMaaHy  e(  MBiWi 
<ii>ce  I  gave  evidence  befoira  tin  local  liavaraBMBt  BOaid  ia  FMtvaiy  laity 
I  <lo  not  conaidcr  can  badaMMd amy  gMat  lUaiiBnak 

From  the  report  of  flw  ecNnnittMiAldi  leaolaMbeteirftb, 
y(ju  will  notice  that  including tbeenaUclMH  l^mnoDthe 
buildings,  the  contracts  given  oat  to  date  ttt  DobStt  viB 
amount  to  X184,C60,  againat  my  toUl  estimateR  of  ^ISSiMV, 
in  respect  of  the  corresponding  work. 

I  should  also  like  to  add  tLu  o  r  iHadc.r  writer  is  under* 
raisarprehonsion  in  supposin;,'  liiat  i  havo  in  anyway  departed 
from  inv  original  rciuirementa  with  regard  to  subetantial 
building'ii  aud  suiUble  foundations.  The  liat  of  ittma  which 
havo  been  eliminated  from  tlie  £  1 1  ,i  Kh>  u  nder,  and  which  are 
set  forth  on  p.  'Ji'O  of  the  c-nckwed  dociiuic-nt,  will  show  you 
that  the  li:iiliiiiig  siandn  absolutely  m  ."iub-qlantial  as  that  for 
which  I  laid  plana  before  the  Local  Government  Board. — 
Yours,  >V'c  ,  BoaiBT  Hajisiwib. 

Loadon,  March  1  i^. 


WIBEIiESS  lELEGBAPUY. 


TO  THB  Bsmtt  or  «as 

{Trundittion.) 

Si*  :  ]  )iiriug  the  experiments  which  I  have  joal  made  vttll 

.M.  tiuarini  between  Brussels.  Malinojand  Antwerp,  I  wad  able 
to  mak?  soinoobservatfonH  wbieh  1  think  it  useful  to  point  out 
to  yon.  Jii  all  our  laboratory  experiments  the  ( iuarini  rep«ater 
had  always  actod  well  evtu  when,  as  in  b'lg.  1,  the  air-wire  was 
coniieottd  to  the  coherer  ihrough  tho  intermediary  of  the 
armat'.ire  cf  an  electromagnetic  interrupter,  whose  ui.)jecl  is, 
i\*  is  knoun,  to  break  i\utoinatifally  tha  conneelien  between 
the  coherer  ami  the  air-wiro  wlien  the  latter  ift  to  be 
cinploycd  for  radiating.  I>ut  v.h.  n  we  tried  thi.s  prr.tern  of 
repeater  in  our  actual  long-distanoo  experituent^,  the  following 
cttrioae  oemirnmee  took  plaoe  mh  tinir.    As  soon  ee  ea 
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eleotrio  wave  tntumitted  from  Dnuuels  iiotnated  the  repeater 
mt  MaliceB,  the  Utter  oontinned  to  work  by  itself.  Yet 
m  bid  takan  all  poeaible  praoMtioiia  to  ftmuA  kha  mrka 
fndoead  is  liio  repeatiog  apfantoa,  npMial^  thoN  of  Cbe 


Fnwl. 


eucIoBing  tlie  UMat  sad  Ilia 
to  earth.  Afte  batiim  aanwid 
thia  phaBOBMOOo  floold  not  ba  ~ 


.  Tha  BwUUia  box 
PMti  mn  diMion^  pat 
oambH  fhal  0ia  mam^ 
Ibe  appRratw  ItMilf,  ira 


P  [J 


no.  a 


f 


Fm.  «. 


sappoBcd  that  it  muat  be  attributed  to  atmoBpheric  electri- 
city. To-day  I  have  verified  this  opiiiion  by  the  following 
experiments. 

I  Miunctdl  tba  vitvin  at  MillMCvbioh  »  70  ONlMa 
Mgb,  duteilytQ  om  dMhodo  o(«  flohmr,fh»  «tbn  dMticde 


FlHi  61 


Vm.  6. 


baiog  pnt  to  earth.   Eadi  lime  that  I  broke  or  re maan  the 
connection  eitlier  between  the  air  wire  and  the  ct  hcror  i  I'li,'  J  i 
or  between  tbo  latter  and  earth  (l  ig.  Z),  I  obserred  a  dcdcc 
tlmiorttaefaI«aiM»Mt«rae«dl».  I uttribiila  tbia  efiwt  to  tbe 


atmmpherio  eleotrieity  which  traTeraed  the  air-wire— an  actual 
lightning  eoadnotor ;  by  breaking  or  re-making  tba  OMtoeetioil 
I  prodaoed  extra  currenta  whioh  put  the  oohaiar  into  aotimi. 
I  then  connected  the  air  win  to  one  of  the  twniillill  el  the 
pdniajry  of  an  indeetioo  ooil.  whose  other 
eertbed  (Fig.  i).  Lt  tto  Hoondary,  a  very  i 
coherer  mo  COMieetejl  b  eerko  iritb  O  oell  tad  a  galvano- 
meter, and  tbe  needle  of  the  Utter  ihowid  saonstaBt  deflection. 
Finalir,  I  pnt  a  condenser  in  parallel  with  Uie  eoherer  (Fig.  5), 
and  I  no  longer  noticed  the  least  defleotion  of  the  galvano- 
meter noodle.  Thi.i  arrangement  was  then  adopted  in 
conneclion  witli  the  repeater,  and  the  phonomenon  of  "self 
impression  "  mentioued  above  no  longer  oocarrod. 

One  word  with  resard  to  the  employment  of  alt-omating 
curreuta  instead  of  Hert/ian  waves,  of  which  M.  Guarini  hag 
already  informed  you  (see  JA<;  EUftricxm,  .Nfarch  1,  1901). 
Ac  tLo  Brussels  station,  transmiaeiou  is  uow  being  made 
exclusively  by  means  of  altematin;:  currents  and  tho  resnlt 
which  we  obtain  is  perfect.  At  Maliaes  the  r^ptater  ftill 
indndes  an  o^clUiitor,  but  between  the  baila  of  the  latter  there 
is  only  a  f.;ap  of  liuai.  A  condonacr  is  put  in  parallel  with 
the  two  bails  (Fig.  6).  This  allows  the  speck-gap  to  ba 
diminieLed,  and  thos  redaocs  tho  travel  of  tM  acuatore  of 
the  eleclrooiagnetie  iatecmpler. — Yooia, 

Banieli,  Ibnb  16.  Lisvt.  FgiMiiLaT. 


PARLIAMENTARY  INTELLIGENCE. 


SHBrriELD  CORPOBATIOR  BILL 

A  qucitti^m  □(  roftkiiix  ipt-nal  j:-niviiiioo  for  ileAling  witii  eleiitrulyju  wa« 
one*  mora  nki»e»l  bofnre  tii*  Moun  <>f  Lord*  < '  imiBHtM  whw'h  hmJ  ihU  bill 
MnAvT  ila  n»iui(lrr»tioD  yntcrH»f.  Tha  mntuben  of  the  (.'iimmiCtM  wer* 
Lord  Newton  (cbnirtimii),  tlwj  Ki»rl  of  Laithon!,  Vincwgnt  K»linouth,  •nd 
l/)r(i  SiopUir.  Ttio  bill  in  iif  nn  t  mnilm  i;K.ir»-icr.  aoit  tlw  only  |wt  "f 
It  tfa«t  ■m»f>  oppowd  r«t)nt«d  to  elfLtric  trirnvsy  cxtcntioiw.  Tbo  .S^ffidd 
Unitai  Uu  Co.  p«litioned  agMiut  th«  bill, 

The  c*«e  fur  the  promot«n  wu  opened  by  Mr.  BA(KiALla/tT,  K.C,  who 
»t>t«d  tltit  the  Sheffield  L'aitfd  C,a>  Co  i  iln«d  a  quntiou  of  coooMfriibta 
imi'irtaoce  byukiiig  that  provii  i  n  -I, muI  i  tie  iuad«inex<:>u<if  tli«pr«««iit 
prot«ctiiJU  givtti  tu  c ompatiiu  agaiiwl  the  pouible  tVitl  of  the  eleclro- 
lyiio  aL'liiMi  Mf  clcL'triiiiy  ewapin^  from  tramway  mainii.  The  pmmut«ni 
ix>iiiendad  that  Xhv  K'oeral  reguUlioiu  uf  Uie  BuanI  of  Trad*  were  auffi- 
cit'Ot  to  pi-ol«.-t  till'  petitioiien.  and  that  an  il-  cL,*  C<>r|>oiat»nicaiTiMl 
out  lh«  iSiuud'n  rei^uUtiuriK  tht.y  wen.'  cntitlol  Ki  'li'  name  protection  t» 
iillier  local  autliuntii-n  nhn  w  orked  tramway*  by  electrk!  pijw*r.  If  tb»y 
aajil  tlienr  refutations  ^^f  i.:-  :i  ][  nuni^'ient,  it  wait  fur  the  Btuknl  of  Trd'i-'  i<> 
amend  ttMnn.    U  WM  most  d«iimbl*  (hat  legialatton  un  thb  aubjtv-t 

vlKMild  !«  aanwal  and  shaaU  aa«  to  wiad  Iqr  Iseal  aeia.  lf«4o«bi  Unt 
Cani(>eHawa'«  Caaniltoeeii  ItoLanAm  Unmiy  TtaMway*  A«t  ef  t«t 
year  inxrttd  a  epirial  ekoH  on  lb*  Nhjtot  «l  eltetnjljrtie  aeUeis  bat  the 

)  I   1  ri  Brgiil  ihit  it  WMBiiniiniiinirj  to  ioMrtaeiiiiibr  dama  fai  tU* 

Wll. 

Ml  .  .\  I  KKl.I^  electric  engtoeer  and  t;encnil  manNtvr  of  the  Sbiffirltl 
Corporatiun  TiMuwavn.  itatod  that  t'vety  (roper  prcraut<i>o  aicaid't 
eleccrolytie  acUm  had  been  taken  iu  the  Lxiuttruetion  of  thetnuMfa. 
The  rail*  wen  hU  hi  ii  euUd  W  uf  concrete  riud  weic  plaMered  up  nlth 
Portlii).'  cet!i»nt  %aA  Kind  on  each  tide  i-i  Khj.'  \\v  'i  were  pr*5lii  «)ly 
iOK  il:,'-  1  Iruiij  thti  );#iieral  boily  uf  tlH>  aarlli.  I !  >'ry  ■  ii^t  Wi*.  K  ifiiinj 
and  the  trai  ka  iheuiKlve*  uore  L-r»f»  boade<1.  I  oder  the  Iluard  of  Trade 
reguliui<m«  tlte  r'urporatios  li«<l  to  keep  oertain  reeorda  and  theae  roconli 
ahuwed  tJiiit  the  amount  <>f  cuiTCnt  worldng  hock  to  the  Bower  •latlOB 
I'tbrrwiM  t  han  by  the  railt  waa  very  atnall.  Witne^n  had  aeea  an  old 
\^*ter  iii|"'  UiliMi  up  in  Sheffirtd  before  the  tn«n»r»yi>  atark-d  running aad 
it  wiu  no  much  oorruled  that  it  I  n  i  ;,i  lunlly  'ninl.  Heliiid  atwi  nt-en  pipee 
«hi<  h  bail  only  bi^o  Uid  down  f  .r  ihrr.  ycir^  in  made  ground  but  which 
wrio  <:i>nMUiw  iia^dly.  He  tbuuglit  lhii>  wa«  due  to  ctteoiiatl  actu.a 
'•riung  from  tiaeuidaMm  tha  xroaad  Umlv  ttosa  cnceantanet*  if  Um 
Committee  tnHrtid  a  daaaa  mnkiag  the  Cofpantkn  lUia  tar  damife 
caute*!  l<y  coi  i  wion.  the  CernoiatHW  laUit  feava  to  \uj  tor  tlt>tit»  wMw 
they  had  never  <'ikund.  Twe  ShoBtala  nib  win  D«t  hwahted  in  • 
tecbnii  a\  «eu-e. 

Mr.  KHKKM.W  n-iui  Uie  fuHuwiug  prori;..  whkh,  hi  laM,  tha  gM 

comtmny  dt-Mreil  U*  liiive  initerteil  in  the  bill  :  — 

"  I'rofided  tbat,  duI  wii  hulamling  anything  oootaiaeil  iu  the  aaid  a. 
»r  thia  act,  it  it  be  prorcd  lliat  any  injury  in-  damage  to  any  laiins, 
pi(ie«  or  app«r<!'i-  .if  '.'ir.  Shfifflp'i!  IVitwl  fi-wlifrtit  Cu   .I.ill  hare 
reaulted  frout  t  i  i  ii  tr  uynr  .u  tinn  .  iMwrd  f  y  i--y  l  n:  i*lu  gen©- 

mted  or  uaed  for  tbo  [lurpaMi  of  electric  tnwtioa  on  any  of  the  tramw^ 
f<vUiatiawbaiBKlnlM|^tolh»OotMntieii,aothH|ta11iewid  aai* 
ur  thia  act  ■batrMUan  tiw  Curponrtigii  from  anv  tIabSllly  to  nnka 
>  <rin|x-nNil ion  fur  (uch  iajitryurdamiflo  which  wuuld  h.irc  existe.!  but 
fur  the  |<«n«iug  «t  tlio  said  aiKii  and  thia  act.' 

.V«k«d  whether  he  «Mr  aiw'  ot^'lioii  to  aiieh  a  faoriao,  WiUtM  Mid  it 

woalil  ca)^  eiidltii*  |i(%itMa. 
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Mr.  H'>HACE  F.  PARSHAIX  h«  luvl  h-j,l  Amei i.-in  cir^nrr,,-*, 
•ud  could  sUta  lliKi  ill  Uw  UniMd  State*  thera  were  no  rcguUtion*  liie 
thai*  M  tto  B«m4  of  TVtdt  to  Uii»  wntaf.  A  Utmmtf  companj  v»» 
dlomd  to  oAipt  UT  nMOM  of  Inetim  II  wllbad  ;  If  Ote  eompaDy  did 
dkiukfte  it  bsd  la  fignt  it  out  in  llie  Ciiurtt.  Rieetroiyijii  il'fl  rxr-n-f  m  tba 
l.'iu'«d  8t«tM, Init  aot  U>  thee>t«iit  tbaC  idighttiDdfr  tlitf^  ciru  i'a>t inoci 
bars  bern  exp«  t«d.  It  wm«  «  vrry  eu}'  thing  fiir  a  compony  tbst  bad  a 
woro-oul  nystam  of  water  pipex  to  diirover  luddenly  wbeo  a  tramica]r  waa 
Uid  that  a  new  »x«tem  o1  pi|ie*  would  be  cnnveoieot.  Ha  bad  examiued 
Iko  Ooblia  Tramwaj  Oimpany'a  rfnteoi  i»rUcubirly,  with  a  view  o( 
t>c<irtainin|{  whether  iher*  had  htm  any  <leteriiwiatjoD  o(  the  company '• 
pm^ierty  !nri>i:jj;lL  rlwrn  ly^iti,  V-n.-niM*  whirr  the  current  itnayed  from 
thr  railrt  it  norru:urily  t.M.k  wjt:i  it  »oTne  ■:  f  the  metaL  He  found  n:i 
detorigrfttUm  in  tb«  Dublin  railf,  aad  tber«  wm  bo  toiit  of  oloel>ri>ly>i«  in 
■ay  M  tho  «mbmm  I'nUillHinno  viik  whMi  ho  tiM  wwoied.  In 
flhdBoU  tbo  oioelrigol  nitugiia— to  wiro  Iho  iWiol  odot^  tmi  eimipliol 
with  t].c  B>«rd  of  Tn^o  regxiUtiona.  Thooc  regulntiuiu  affurded  all  the 
pruUctimi  that  wa*  □•cciaary  to  tlvo  ownon  of  gai  and  water  piper.  Thia 
« t.h  iK'n  '"y  pncticil  e xperieocr.  He  did  not  think  thnt  pvf ti  i(  tram- 
wnvi)  nci  c  .ii  feclivcly  laid  electrolytic  actioD  might  «n«i:'>  t  •  n  i  nnsidemlde 
Fxlcnt,  If  tbo  Doird  of  Trade  logolatiooa  woie  carried  oat  iberc  waa  ni> 
riik  of  electrolytic  act  on  wholo*«r,  ond  be  bod  not  foand  oaj diSarODcc 
of  opinion  on  the  point  amooff  ehetrici!  oimiaatn  who  had  bioB  two- 
ci«»*'t  witVi  practieal  »yttem«. 

Mr.  H'  ililCRT  UAMMONIi  eip'f"'''''  opinion  tlmt  if  i>le.:tric  tram- 
waj*  were  piopirlj  cuatnicled  there  was  do  riak  whaCOTer  of  elaelrolytic 
aatiM.  iMtjoirhoiWtidthiwUaMoanff  iHiOoltroathoOMliiioDt 
in  wUdi  oloolrio  tfootlon  tm^lLuiftS.  ood  m  m(  odo  tlmn  mi  ho  told 
anything  about  elec:roly  tie  IrMiblea.  He  was  eonauUing  engineer  to  the 
Corporation  of  I>uUij>.  and  bewaa  |ierfec(ly  oertain  that  tbe  Dublin  peuple, 
H'Ik*  lovr;,,i  a  quM-re],  Wi'-jI^I  e^nc  m  htm  tiefore  tbis  sb<iul  e!«;5roly»i« 
if  lLe>  hhd  m.y  li-^yiiUe  uf  iluit  kirjil.  In  hiiefEelii,  (jien  tl:iiijK-h  U'.p 
^ii-n-t  weic  aiiuated  iu  atby  and  damp  ground,  tbe  Board  ui  Trade  reeula- 
ttouii  fimiilMd  (oflhdMii  Howetioii.  Tho  oltctrolytic  teoro  tod  hma 
impi'Tted  from  Aocrlat,  ana  mmt  not  toiodoA  anytbioK  that  bad  btoD  Moa 
lo  thin  country. 

Tlii*  cUlHfil  Ll.e  pmtuo'.rir*'  iziiM'. 

Mr.  H.  THOMAS,  neaeni  nianafcer  and  ■ecreUry  of  the  ShetUttM 
VoUodOlo  Ii%bt  Co..  itated  that  tbey  bad  aUiut  100  mile*  of  niaiiM 
imd>r  tbe  otNOla  of  tbo  city,  and  at  preaent  they  were  in  a  ri  ry  Kood 
conditioo.  The  Dompaoy  ref^ardctl  it  om  a  d4ng«i^ua  thing  to  have  an 
oltc'rioal  tramnay  running  clone  f>  their  pipo*.  He  (bought  it  unly  a 
lOatter  of  junlice  thai,  if  the  wpea  vtrn?  <!airii>,'i'il  5.)-  i-lcrtririty  e«.rt[rnK- 
from  the  Corporatinn'a  wiiTH, the  C«r[«  ritu'ii  i«U.  uiil  inkr  ^  fn]  Lhr  i!iin:n/<-. 

Frof.  J.  i'kliKY,  t'reaidcat' of  the  lti*Utut,wu  of  Klectrial  Kngine*r«, 
tM  ho  hod  OmahMd  tlw  okctric  tramway  at  SboflioM,  ood  wai  aware 
thot  it  Waa  «orM  vnder  Iho  i^alatioiui  of  tba  R<Mrd  of  Tride.  Ma  did 
not  iv^nnHcr  it  a  mere  notre  to  anticipato  that  eleclr-ilyti?-  neum  nii^'lil  1* 
ca'H'-ii  t  :■  Uif  pipe*  which  were  Uid  near  rioctric  tramway  \  iar:',  in  l.isi 
it  wai  a  aerioo*  doDgcr.  When  eloclri<-ity  left  the  metai  «n<i  entered  a 
Kqiiid  or  doaip  onil  a  rcrtaiii  amount  of  metal  was  carried  away  with  iU 
Undfr  Board  of  Trade  rule  S  per  cent  of  leakage  might  take  plncp,  but  a 
oiofflonmpore  of  cunent  continuing  for  one  week  to  tcarc  metal  and  enter 
■oTiif  a  certa'n  k'nd  would  r<movc  1  cabk  io.  of  iron  or  2  cubic 
in.  of  IwH,  In  w>me  CK»»  it  iv.njl.l  ivnu-Te  Tirry  m'ldi  ui;  ra  thsii  thin 
niiH  ):i  nthi.T  laU' li  leea.  Wir  nr^*  ],) , . ;  .i,T'1  aiiH  ]>l-iv.<.i|  V^furc  ;ht!  i  Ui 
mitlea  examplea  of  pipe*  from  Snuth  t>uo<lon  whicb  be  tiad  been  aMured 
hf  tholocoi  engi»«r  had  botD  doomod  in  oooioqooBOO  of  liotogo  of  Iho 
eumnt  from  tbe  City  and  South  Iioankm  Reilwoy.  ffo  had  oat  takon  op 
the  Jjjpea  liiii:** but  had  i  o  d<iubt  thut  to  t»n  of  them  "b?  corronion  had 
been  oaui'.t'l  hy  elcvtricily.  Tlieee  t»t'  »ci*  ritre,]  iu  a  v..y  ;h«y  "uuld  ntt 
ha*e  been  it  ic  bad  been  a  caae  of  ordiu&ry  curruoiun.  It  wa*  fair  t<>  Hty 
ttol  oo'il  about  14  months  ago  Ibe  City  and  South  IjODdoii  Biilway  wa'a 
Bot  wmklug  under  Buard  ut  Trade  rulc^  He  had  Uu  doobt  wlm'ever. 
howerer,  tliat  damage  uiiKtit  be  rauaed  by  eketrlcily  from  the  SliefBcld 
Vramaay,  UiauKb  il  waa  working  under  ituard  uf  Trade  rule*.  It  was 
BoBiible  ibat  stne  of  the  fitted  gao  pipeo  be  liti  S  |>i  i»!u;  k1  iuiil  liM 

aba  1821 

Mr.  WARNIKOHAU,  eliwtrieal ionir,  oaid  he  bad  giircn  vrry  careful 
atlcniioo  M  oMMltaw  «t  olHtnlftii.  Th«ot«(lnlto  tbo  Bootd  «f  Tiade 

fogulatlooa  Old  not  ailord  j^tcdtto,  ud  thm  had  not  bo  oufleint 

lime  lo  HH!  wfc<»lHnr  in  piactK«'  tJiey  did  or  nnt. 

Pf<rf  A'lHTiiN  xtated  that  ho  waa  generally  in  accord  with  the  viewa 
exprceaed  by  I'rof.  Perry.  Tlw  London  County  Council  plana  of  electric 
tnu^tioD  an  far  aa  thc.v  bad  been  settled  had  been  aubmitted  to  bim  and  tbe 
rotum  ODoductor  waa  t<j  be  aa  wholly  in>iulaicd  aa  the  goiixg  ouuductor.  Thia 
WO«U  oftild  an  nbaclute  aafaguard  to  the  pipea  in  the  nMotfanogh  which 
tbo  tnmwaya  wvold  be  laid.  Varioua  plana  were  now  in  oo«no  of  derelop- 
inent  for  prerentiug  electrolytic  action  in  tbe  ?Ji!<o  of  tmmwaya,  and  many 
tcbem'a  had  been  patented  during  the  lut  i«»  ni<  r.ih*  to  prerent  tk« 
aatici^lod  alocUa(ytic  action  that  might  bo  cauaed  by  tbe  urdioary  over- 
land tmQviifavHd  tbo  uateMloladiifiiOHpliiyadwnintimii  Wiine'a 
«ao  inrinod  to  tUnh  that  tbo  Buord  of  Tmdo  raloi  mro  dnwn  op  under 
a  miaci>i>ceptt<-n.  He  tbouRbt  Ibe  Roanl,  when  tbe  rule*  were  made,  had 
an  idea  that  if  tbe  diSereuce  of  potentiala  between  a  I'ail  and  a  pipe  waa 
\fm  rhsn  s  'vtt.iiti  value,  wbicb  they  aj>ivi£t.!  lUlloitely,  titere  wnuLl  V'  -n. 
plt'i  I  rMlM  it  .>.jiiiiij,  while  il  il  vkaa  jtre;ii<:r  llinu  iKat  value  Ibtiv  «  -  a'il  Iil' 
aucb  acii-^^L.  TiiAi  saiitouuotpijuneaivLeLl  m  variouH  booka  written  lu  t;vi<-tu.s 
yeara.  It  wait  aiatrd  iu  iliime  bocka  that  iinltll  tbcre  were  nil  electm 
OMitiTe  fiiice  of  about  1^  vijta  Iberv  could  not  bo  ebfctrolytic  action. 
Qrvater  kiiuwle<)gr  batl  ?h mu  '.Kut  Ihiswaa  nol«iim?rt  unil  ilial,  wdali  -.-rr 
1W»  tbe  difference  of  ;:-j;i-ii:ialr.  eU-  Ln'lj-<i«  v.  ::.ulcl  tnkL-  c 

Mr.  Freemon  liaving  addreaaad  ttic  ComtnittcQ  in  favour  «f  tbe  inMVtion 
uf  tbe  dauM  lie  bad  dMo4r  flMtd  bOtMth«%iMd  Mr.  IWIour  BMnm 
having  roplteil, 


Tlie  CHAn;M.iX  anwmnced  tbe  C'.tnmir.tce".  iletiiiuu  ixnT  iDuwi :  Wn 
ai«  of  Gptniou  that  tbo  bill  may  procoad  aubjaet  to  the  aildilioa  «f  the 
clauae  aaked  for  by  the  Gat  OoniBUl'. 

The  uaopponed  portion  of  tbi  fcili'wai  then  ptooaoded  with. 


KUNW  vostmr  aho  HosranBLD  tbahvats 

BILL. 

On  WedueeiUy  lb'«  bill  cAine  before  a  aeloct  commitus*!  of  tlie  Hou««  of 
I.orda.  over  which  Lord  .Hianniore  preaided. 

For  the  promo<CT•^  Mr.  BALKOUK  BKOWXE,  K.C,  a«i<I  the  bill 
crrif  -m-ero.!  the  rMiitH<^  Cnunril  iif  Kin„>'»  Korton  and  Xurtbfielil  tt  am- 
nliu  t  niilwiiy^  mil  tiiiiwAy.  in  iho  iliatrict.  It  waa  prai-tically  an 
ordinal^  (rawwi^  UlL  and,  like  moat  tramwaya,  wiu  li>  be  worked  I'y 
otaitrUttm  tbOWWMtd  nin.  Tho  nabi  ^bjoet  waa  to  connect  tbe 
liaaa  nbleh  oxbt  in  Binnuiglinai  wllh  tho  diatriet,  and  the  pHocipAl  pro- 
poaal  waa  to  make  two  gr»«t  main  thoraui;hfarea  for  tralfic,  one  along  t  h. 
Pcndtora  road,  and  the  other  along  the  RrLitol-road  from  SorthfieW  The 
Council  bail  conio  t<>  the  c>>aclu.*ion  tlmt  tnnwiiv-  werf  cwwnifiil  f  r  tin- 
diatrict  Tbe  total  leogth  of  tti«  i.f  |.  i  tmmu.ivi  vijl<  II',  n.ili-ji.  nuJ 
the  co«t  £130,000.  The  ]<etitiuu  i^^aiMt  ilx  bill  wii-  l>clialf  of  cerium 
pnipertr  ownera,  itnd,  aa  froDtaKCn,  they  did  not  waiit  the  tnmwlg& 

Mr.  Kdwln  Oocker,  clerk,  Mr.  Thoinia  Oibbina,  chairman,  and  Mr.  A. 
W.  CriiM,  engiivTi  .,f  the  Kiug'a  NurP  n  .1:1!  Nm  thl'i'l.i  Onutic'l,  I3v» 
evidence  lo  aii-rt  "I  tho  bill 

Mr.  C.  U.  UAUSBY,  ouoaulttay  ougincer,  aaid  he  approTed  tbe  route 
aclectod  fcr  tbo  tnak  Ho  WMght  »  16  Uinutea'  mrvicc  would  be 
adiquato  ft*  tbo  dtattlot.  Tho  iotol  ootttnatad  ciat  wiu,  a  little  over 
£129,000,  and  on  that  outlay-  he  lielieve  l  the  tnuna  vrould  p«y. 

Hr.  S.  K.  Locock,  civil  engineer,  alao  gave  evidence  iji  aupportof  the  blQ, 
after  irtioh  witaoaaeo  far  Ibo  oppwitioa  mco  cattail,  and  tho  huftiij  «ao 
adijeunod. 

QHOIBBB  CABLES. 

Tn  tbo  Hbnae  of  ConunoB*  on  Monday  Sir  CHARLES  DILKE  aaked 
tbe  Chanei  llnr  nt  ihi'  Richequor  a  qutation  on  tba  Bubjt  Lt  •  (  tlie  layiai|{ 

ami  V.  ^rVinj;  :;f  Bulitiurme  cobloa  in  CbioO. 

lu  i.'i  ly,  Sir  MU  H.VKr.  HICKP  f!E.\rH  tuij :  Tba  cible  Utween 
.Shan^^lmi,  (iliif  j,  Anil  Takij  i.wtiii  b  diXR  ii  'l  t'-ui  h  at  W.^i  hii  wvii  ban  been 
laul  by  the  tUsUtnt  lixtenaioD  and  Ureat  Nortltera  Tcl^raph  oompajiiea 
for  the  Cbinne  Tde^apb  Adminktintiaa  andoroBamafwwibvlMt  Ao 
Britiab  (tovernment  full^  T«e««!niM*  and  mipporta.  Tho  <oUo  k  leniad  tar 
•.lie  t'liiuene  Adininiatration  to  the  cnmf^nic^  fnra  minimum  pniod  of  2S 
\K\Tt,  Slid  the  com|unie»  arili  w^rk  aii-i  m»iat»iu  it.  Wei  b.Hi  wed  will  be 
aarveil  by  a  branch  line  from  Cbifu.  It  is  atipulated  in  tiis  agtvemeut 
between  the  Kutem  Kxtonrien  Oompany  ond  Ike  Britiab  QoTenimaot  that 
thia  braodi  lino  ahaU  bo  mrkod  fajr  n  firitiih  atoff,  and  that  alt  traffic 
botimw  Woi-hot-mi,  CUIta,  Sbno^ai,  and  Hong'Konc  okon  liin,  w  tem 
priatitnbK  ha  tcMaonltod  onlnmily  hf  Britidi  oftiiton. 


•CAHonra  osdbbb  AunrnmnK 

In  the  Hou««  of  Oimmonj)  on  Friday,  on  tbO  BflitTW  Oi  lb.  J.  W. 
Lowther,  it  waa  agiecd  to  amend  Standiog  Order*  IW  {0}  Ond  170  («)  in 
■  iHij-  t-j  louuly  ixiautUn  n  locu^  r.|aii.!i  to  apgiear  ogainat  tramway 
^vbeuj':*  *b^fu  lb*-  tjuajWHya  prt ip'-i.-;i:.;l  v,tns  t'-p  ru:i  idong  roada  for  which 
tbe  county  couucila  ate  reapoiuible,  and  of  exleaditif  froraSijoan  too 
manlniim  ol  48  jam  tho  nailod  at  wUdi  tbaloial  iirthMfly  lanrpaiabaia 
a  tian«v  ■M^'N'^  VIm  alMMloBB  an4r  *a  tta  iriiMa  tl  Oa  Miad 

LEGAL  mTBLUGBllCBa 


Cuba  Sabmarmu  loliigraiJii  Co.  .Ltd.)  v.  West  India  and 

P&sama  Telegraph  Co.  (Ltd  ]. 
'  la  Tborwiiiy,  March  11th,  tbo  bearing  wan  resumed  in  thia  appeal. 

Mr.  HALUANE.  K.C.,  aiHitiMMi«  hta  ar«MaaaU  to  OHMort  U  tba 
appeal,  contended  that  tha  dofciidanla  had  oofor  thtoatwoaor  iatndod 

to  airanga  with  thf  l^i-^t  \Vf  »t  India  Cable  Co.  to  tranamit  momgea 
from  London  b*n'il^l  th''  I  hrc  1  '!S»iupany  at  Jamaica  to  the  defeodanta 
for  traii'Uiistioa  to  ptaeea  aoutb  and  eaat  uf  Jamaica  at  a  lower  rat«  th»n 
the  Uical  rate,  or  to  arrau^e  terma  with  lite  Direct  Company  «hi>  b  >-h  ulil 
enable  meaaagea  banded  m  by  tbe  Direct  Comjxany  to  the  dcti.iiiU«i«  ut  « 
rate  greater  than  tbe  through  rale  which  had  bion  fixed  in  reapect  i>l 
uenaagea  from  Londi  n  to  pUoea  auutb  and  eaot  of  Jainaii-a,  via  New  York 
:iui]  Hanas.  Tba  defendants  further  alUiged  that  jdatotiBit  «'"-—*  lo  do 
unil  bail  fui  many  yeara  done,  and  ware  atill  doiai^  (Jbo  ftcy  thhlBtbcf 
now  claimed  defoa^aoUi  woto  not  entided  to  dik 

Mf.  TOIWOBIR^  KA,  Mtomd  an  tho  aaiia  aide.  He  aaid  it  tha 
lililiitiffa'  oontoBtlon  «aa  oanoet  it  moM  Inteloo  fhia,  that  pUintW  ooai- 

|iany  muat  bo  taken  t«  be  in  tetcgtwphie  communication  wiib  ever^ 
fibuie  on  the  detendant  ooiopany'a  sy'tem  The  reault  would  l<-ll  w  tb«t 
tf  a  mea^ge  wto  liaiidcd  Ifi  ^:tr  oni  ^tHti^n  on  tbi^  d'feudaut  ooiUriaUf 'a 
nyatcui  lor  iraii>miaaiun  Pi  .lU  'tii-'  on  tho  <-;iiie  a}at«mt!  at  iuaa- 

iiiucb  aa  the  place  uf  deaUuaiiuu  'na^  in  i£k:(jrapiiic  comuiunication  with 
the  plaintiff  otmfMig,  that  company  would  be  ealillod  to  o  pr«puitum  of 
the  rooeiptx  for  thai  moMagOiinaamuch  as  iheonlyoUlmlioa  under  tbe  ibird 
claunfl  nf  thr  aijn^mi-nt  iiivtD  the  "West  In  ltii  ('o!iip»ny  waa  tol.nt.tl  "\iir  to 
or  f:ir'.i  ar'[  by  xhv  p\ibft  r-.iiiiii.iuy  all  tlie  li']e,;t *pbii  itif^sA^qea  n-'i-^ive<l  by 
or  aaot  through  the  Weal  India  Cumpauy  fur  »ui.U  {ilitcea  .vi  the  Cube  Cum- 
r*ir —iHf^*"  " 'a'aiTT*"  ■■»«"«"n'fM'"''~'"'  That  in  itself  amimntad 
la  nhakHigbtbaaaUgd  a  KmlMloa.'  *  tt  waa  |>ut  to  him  that  Ihoio  would 
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( n'y  hamlinj;  <>\er  to  U>*  CuW  Crtopniy  uf  a  me«Mkge  wliicU  wan  to  l)« 
tr:\!:^nursc«l  (rool  one  alAlt^m  <iit  tlie  ilefen^laot  cimipwiy'H  ayitoni 
iktioUier.  lie  veatuM^I  I7  iriy  i>f  reply  t  )  oay  that  the  wi^nlinx  of  the 
agreement  it  •lood,  u  it  wm  cnn«1ruivt  by  the  Ifumetl  ju'Ige  aoil  by 
tiie  iilMDliffK,  that  they  tnicht  I*  entitlnl  tr>  •omt  pnrti««  of  thejnita 
|iiki<)  in  rmpcrt  of  »  mewngo  which  ootdt  in  any  >ona*  o(  the  nord 
rcachwl  the  Un-tninua  n|  the  defeoHint  (Mmpaoy  «t  th«  boginaiiic;  of  the 
f-'ul*  C«Dp»iiy'B  lint-  [i:  .  V  w  ;r.'«  rli  it  tHi-  pUintitir comimny  cUiniH 
toll*  entttletl  1  1  [m-    i  ..•1-  ki  tiv^  1  1 1  were  dealt  with  l>y  the 

d«l«MUnt  compaoy,  »i'Jum^h  uorlgr  co  poeiibility  cuukl  thett  bmhis**  in 
tiMaiHim  nf  their  traoutt  ever  raadi  SMtHUb  fli  kid  to  egattod  tbat 
in  tlia  drawing  up  of  tho  judgoieot  tlwri  had  been  a  S^TB  vrfQTr  Accord- 
ing to  hi?  docinion  the  learned  judge  for  the  pui  pnss  of  arriving  at  tho 
ewDcluinoii  of  what  placee  where  in  telcgrapbii:  cuLnmuniratiun  made  the 
mte*  of  tho  riral  routes  the  ataiidard.  The  declaraclun  of  the  Court  ae 
drawn  declared  that  the  pkiiitjfl)  were,  according  to  tho  true  construction 
of  the  Agi  Minent  of  January  51.  1870.  in  telegraphic  cocumunication  with 
every  place  with  which  the  plaintilT^  "tli  i  iU  be  able  tij  communicate  by 
telegraph,  >ir  of  which  the  deien^l  it  '  ;<d  alfoI>eibl»  to  (.omiounicato 
by  tf'V;;r,ip!i  Etj    i  Tl  'inriner  an4  ;i'  lu  jli  r.:'.i^  »<!  to  ennVl-'  'lefi  1  ];irjt  ■  .tr 

any    ■O.v!    ■<•<■.  n     r  lu:!!)/.!!:}-   lu  oiJlliet-   lir  •.r^illl  :  ■.■.-.■[i    II.l-  |  iL.u  :i  l  i  IT'. 

Tbe  order  bad  b«en  tjau'poaad  and  the  elleci  uf  the  ilecUrktiuu  was  tu 
kBd  Ip  A»  mmaMataj  ranili  that  th«  mat*  norMlMrt  tite  pMstUT 
compuigpt  ntei  wtNtlie  more  enay  it  wm  f«r  tKe'detaiAuita  witli  ft  lover 

rate  to  ci>m|iete  with  them.  It  wa*  the  aim  lant  of  the  plaintlif  c<im|i«oy'a 
rate*  not  the  amallite<H  uf  chem  whicli,  aa:i>r<)ini;  tu  the  formal  ileelaratian, 
CKnttitutcd  telegraphic  otimiiiaiiicn'ion,  wherciii  aoconltng  to  tbe  iMtMd 
judge'*  deciiiun  tclep.>vl>:<  i  inn  inicatiiMi  dcprnded  U|ian  tiM  pMntUa' 
being  e<|UAl  to  or  imt  unaatw  sKaii  the  ra^cx  of  other  riiut«!!«. 

Mr  SWISKKX  KADY.  K.C.,  for  pUintiSii  (mpoudeali)  rabnult'^  1  tli»t 
the  j;n1«a!*!it  of  Mr.  Ju«tJc»!  FarwptI  wu  coit«:I,  and  «oght  to  »t«nd, 
Tl:i?  '.t  1' /riij.itL  L"iiijj,.ni<-s  agrr^l  l»rtw«*n  tJirniwlv:'*  nti  n  ['irM.ii.-h 
rat*  ).«■;  wt '  -.i  I,  ud-r.:  .)..iii.na»  at  3».  a  word.  llt-foi»-  tl:!-  lur.r  I  tl; 
diaputo)  the  thr^msb  ralc!  to  Sst^  Orols,  a«  agTC'-d  by  the  pli»intitf»  and  th<nr 
ailMt  ma  &«.  6d. — that  waa  to  any,  a  Qiearagf  might  1«  f^ot  from  l/Midon 
U»  HdUaii,  .Sunliago,  Jatoaica,  and  thrncr  to  Sr.  Croii.  Tlu'  through  ratr 
for  that  waa  St.  iA.  Supprwing  a  me^>a^o  uai  handed  in  at  Jamaica  fur 
St.  Croix  tJ»B  Iflod  rale  wim  4».  Id.  That  wai  au  agi-eed  tigur*.  So  that 
•upp'-wiig  a  pTarnt  wi»lrf !  Ui  tflci'mph  froni  London  to  St.  ('roil  by  thr 
Direct  <'i)ni|i«riy'»  r  itr  n;  iif  fr  any  preferential  arrau(;emv»l,  the 
l)ir«'t  Company  would  charge  3»,  per  word  for  going  to  Jamuca,  aud 
there  they  would  bars  tu  iiuid  it  on  to  the  West  India  OamilMrt  MmI 
if  th<^  latter  cbw^d  the  Pire-^t  Company  wfcat  they  chatigtid  othm — 
r'lT..,  4a.  Id.—  t  he  public  would  liavf  tu  be  charged  7a.  lii.  for  tho  nieeeajse. 
The  through  rate  vat  only  Sn.  Gd.  by  the  pUiutilTi'  ayatem.  The  plaintiffa' 
complaint  wac  that  the  def«ndiala,  in  ordt.-r  to  citable  the  Direct  <'oin])a)>y 
to  compete  with  the  plnintiSa  inatcad  uf  treating  them  aa  nlranger<r,  aa 
they  were  bound  to  do.  did  not  require  tbe  Direct  to  pay  4<.  Id.,  but  had 
intend  inr  n  n,,  arrjiogemcnt  with  llic  Direct  r:>mpaay  which  enabled  the 
latter  oompuny  %impet«  with  the  plainllflii'  ayatem  iti  the  St.  f!r>iix 
ineaaigra.  In  other  word  a,  Ih'  t!i'fef.iliitit«  Tiini'Ui..  i-l  '.Ii'thvI',  ■:■  1  w-nirip; 
to  work  with  the  Direct  Comjxmy  ut  ihr  i-JL^ii  i.itt^  .va ',  ai^l  :irn>:iK'  !  I-j 
diaixe  tbem  nut  4«.  Id.  ptr  word,  but  tinharjiv  tbcui  «uch  a  auin  a»  wuuUi 
«IUIH*  tlma  to  coBpttoliitli  tbe  plaintilfr>  in  the  su  C'roilt  flMaMfM 

LonI  Joatac*  WILLUHS :  Do  you  any  that  it  ia  impe««iM«  for  thui  to 
a»y  that  for  all  tho  world  their  trantit  rntca  are  25  iierccnt.  lf»a  thaji  their 
local  ralea  1   Might  they  aay  ;  "  For  all  the  worUf  we  charge  f'T  traiiMt 
Mtos  26  per  cent,  kia  than  for  I'X-nl  nt"?  "  '    Vou  nay  th«t  tha*  w  niM 
B caDtraranUanoif  ptr*Ktaph  Sof  liicnjo  a^ri  - 

Mr.  SWtSFEir  E.\hV  :  If  that  I'.ns  ll.c  r  .'e  they  gave  to  u«.  I  il.i.ik  it, 
would  b«  a  breach  uf  the  agreement  with  un  so  far  aa  regardiotDpeliug  eablaf . 
Take  Jamaica.  Tliey  are  not  to  enable  any  new  cinipmy  to  compote  with 
u'  f^y  rr>'l  j:iii;_>  th"trr»lc».  Tbeyalloweil  t(i?  r,;*^  ( ■„m|wny  an.l  tlidi'n!";.'- 
R  re.;ii..''.i'  ij  Ml  I'tr  cent,  to  get  a  Wor'r.iiiK  IamiI.  Fmi  ;':it:.i  i"  -  'A' ■ 
will  allow  vour  cuiajctilor*  a  similar  leduction  m  urder  t«  enable  their,  to 
oountowltli  jmi,"  I  mj  ttat  n  aa  i^raMMBt  ptriadigiil  to  iu,wd«liieh 
tlM  cMfMckitt*  lukt*  igrMd  not  to  mtar  foto.  Tiia  lamed  ceuotol,  eon. 
tinuiiiK,  astd  that  the  real  diapute  waji  with  the  Direct  t  'ainpanj,  l-ecuuae 
that  cuuipany  went  to.lamaioa.  Tlieie  waa  nut  uiudi  comijeliti  .n  lirTweeii 
the  pUintiiri  and  the  Krcnch  coroinny,  Ht-  nubmitted  tliat  .Mr.  .1  u«'a'e 
Parwell  bad  come  t^i  a  proper  tu  i:  11  Iim  uuttcr,  lui  I  that  there 
ha<1  been  a  tl'!Ui  bn-*cli  ..f  the  aijrwtiiatl  L«y  the  defendaulj.,  and  thai  lUo 
plaintiff.i  wtre  ^rltitle<l  to  an  injunetiuo  a-<  tt«ki  1. 

Mr.  H.VMi.Wi:  having  replied, 

I. Jubtiie  ItKii^V,  ;  i  L  .hi.-  ti  u:  iif  nt,  »»id  :  The  main  .iiieoiion  lu 
1*  J. -  ill  id  i.i  ui  bi  t.;,.-  int  .  1111^  M-  »Mi  ,:  fipparenlty  moat  ea*y  of  inter 
pretatioo.  Ui^r  Inrdahip  briefly  reviewed  tho  eitly  lii»to  y  of  tlie  e^tabli<b 
Dtaot  ol  MtgiMlbk  oonnaotioa  in  the  \Wt  lo'liao  i^Iauda.  Thet'uU 
OiMnpany  (the  pUintUTafn  Ihia  action;  bnving  been  formed,  and  the  We, t 
India  ('om(Hiny  having  aUo  been  iooorporated,  on  the  3Ui  .lanuajy,  1870, 
tJieae  two  oompaniei  ciil<.-nrf  into  tlie  a^jreement  in  ((ue-ition  in  thl,  c«t 
By  that  agreement  it  ia  iirovidcd,  by  clauae  1,  ih.it  tli>-  fobn  ("uinpany 
will  hand  oi,Tr  t^  the  Weat  Imlia  t'ompauy  all  tel«?gia|iliie  m-  -.ny-  icttjivcd 
"f  thrmjgh  the  linca  of  the  Cuba  Cuu|ianj  <«r  aujr  part  or  part*  of  the 
WarU  with  wbidi  tlia  Wert  India  CSomMnr  «<•*  In  tMrcraphie  coiumuni- 
tatton.  Then  datM  S  providn  that  tM  Wim  IniBa  Company  will  Uud 
(»»rr  to  and  forward  by  tbe  Cuba  Cuinpany  nil  telegraphic  meaaage* 
receirod  by  or  through  the  Wcat  India  ('(iinpaiiy  for  aucb  placet  aa  tJie 
Cuba  Coiupuny  uwy  l»o  in  telegraj.hic  conimunicati'm  •.■.fth  Thii  jihraae 
" tallsnBilie  eommonicattun  "  ha<<  K  't  to  be  rlenll  v.  i  -,.  ^  j  1  h  i„  the  main 
qmitiain  in  ihii  actjnn,  The  contending  pointj  arc  tU ^  tuuitatiy  etmnt 
he  in  t*lei;niphic  ci<mmuDic*tion  with  any  pnil  a»ay  frum  ita  own 
ayrtem.  Ii  inirst  be  in  telch'fa|ihi«  coinniuuictttiuti  1^  lusana  <if  11  cable 
id  ita  own.  Now,  prima  fada,  thai  aiitainlr  it  not  IIm  UMafaui  of  tba 
•  t(l«9iq«e  oannnniMtioa.''  iSOnfc  Ibat.  «hh  tha 


j»irlaTie«  »<>  far  ai  the  Rgreeineiit  ta  ooncernod,  the  C-impany  may 
Ijo  iQ  rrie^iMphti'  communication  with  a  place  whichta  not  reached  by  ita  own 
ciible  orb'ie^raphic  lino.  ]  hold  that  according  to  the  meaning  of  the 
agreement  Jamaica  wan  in  telegrapUe  cammunieation  with  Loadon,  ani  I 
hold  that  telegraphic  comuiutiioatlon  muat  mean  everythtne  which  can  be, 
in  the  ordiniiry  acceplttiao  of  the  wonl.  <  rMiar  1  rta  telei;raphic  c  jmuunioa. 
ti'<n.  I  holil  then  that  nader  tliia  ^uri'imri  l  tbe  wonU  telegrapllie 
c miniijnicatioii  "  are  tu  liave  ibeir  general  eflccl,  and  tliat  when  you  find  a 
practically  eatablisheil  Hyalem  ut  wmniunii-atioii,  etpcciall^  wliere  there 
lire  thruUKh  rutea,  yuu  have  r«al^  tdesra^iia  commuoiuattuo.  Bat  than 
tliere  ia  auuiher  part  «f  tha  agiWMtiiili  elauwflmliWi  "Kclthar 
company  pirtiM  Vrtto  Aal]  MMr  Intoau  agvaMteatar  intdaanwoitaMiit 

with  any  other  c<ini|ainy  or  perauiu,  or  may  connect  with  an^  tele- 
gr.iphii-  line  or  any  cnSte  at  thaw  pointa  wbidi  may  be  |tTejudicial 
to  the  intcrestii  of  the  other  company  party  hereto  without  the 
aiaent  in  writing  of  tbe  other  comiwny,"  and  an  injunction  waa  aaketl  for 
reatr.iining  brfm  lH'!  of  tliat  cnntra<-t.  In  the  eair  fur  an  injuivtian  you 
muat  ate  that  the  party  coaiplaiaiag  nifftn  (bmaga  ;  not  thiit  tliere  haa 
hcH'ii  a  mere  breach  of  the  agneinent  bnt  that  it  ia  ono  practically  tendicg 
(o  iDili>?t  damage  upon  the  potty  comp'-iiitinp  and  for  that  purpoee  it  ia 
noeeniary  to  contider  wlielher  there  w  .i  j  1  i  •»!  reawn  fur  granting  an 
injunction.  And  <>f  courA«  i'.  at  once  becomce  etidaDt  that  then  might 
be  caaea  in  which  there  waa  oomiiMuiiBaHGD  to  aaataiB  plai»^lwt  wInn  na 
damage  could  poiaibiy  arise  by  what  waa  being  done  hBoiMB  tliara  «o«Id 
b«  no  competition  at  all.  Tlwre  mi^ht  be  ca*.ci  in  which  the  ratea  necoiaary 
to  be  charged  were  ao  high  that  there  would  lie  no  comfietition,  and  there- 
fore an  injunction  would  b«  unnsaiunable.  The  learned  judge  aou<;lit  ti 
limit  tlie  injuucti'jo  he  waa  about  lu  grant  to  giractical  caar*.  lu  hih 
re  Moiling  ju<tgment~a«  diaitnct  from  the  formal  judgment— the  leAr:i  1 
judge  acwiued  to  aajp  that  tmlaia  there  waa  lyiiuiaititiun  practieally  there 
wan  no  damage  and  no  iojonettoat  emtkl  be  Kraiiterl.  There  muit  be  cam- 
i  -"[t!  1  tiy  the  pUintilT<  anil  cu)n|>elitinn  >>y  the  Irferi  biii).'*.  T?i»  iv  itiU 
ii(  I. In  f.,r-iu;  jgilgment  hvl  left  the  matter  not «  ■  o'im-  ,i>  ii  ;^;>ii  L..  be, 
and  I  think  that  tho>e  W'>rda  n«  to  d.image  by  cv>inpet-iui<n  ought  to  be  recun- 
■iderod,  and  that  we  aboutd  not  leave  the  mutter  open  to  any  douMMalL 
In  uiy  judgment  the  plainttifii  arc  entitled  to  the  dpclarttHM)  at  to  tha 
worda  ''  telegraphic  '■"«"■""■'"■«''"""  practically  u»  extcnaivaiM  thiat  wfaCeh 
haa  been  put  upoo  tha  words  by  Mr,  Juatioo  l-'arwoll,  and  that  they  are 
entrtl  •  '  t  I  the  injunction  jrractically  t  >  'b  •  1 -^t  -ir  ti  whid>  the  leanicd 
ja-'k;r  h  11  K'liiitod  it.  The  ic«ull  will  '  ■  tu  a  tin:-        il  v  ill  !>■  diAmiaio!. 

Lord  Justice  VAfUHAN  WILI^LVMS  ;  Whilr?  concurring  with  every- 
tinay  that  Lonl  Jaatia  Rlghf  baa  arid,  1  wbli  to  point  out  for  mfetU  that 
I  Uiinh  the  fmnal  jadgaMnt  |^na  la  the  Covrt  below  rei|iiire«  a  very 
eubit,\iit!iil  oorrection.  My  view  ia  that  the  word*  "  tcScjTiphiV  '■^r^i 
luu  1.  I'  l  u  '  in  the  agrceinent  muat  be  conatrued  in  their  ordinary  u.'.-a-i 
ing,  auil  tiie  iimitalii>ii  ubich  appeara  at  the  end  of  the  formal  judgmant 
ia  II  >t  regular  atid  ia  nut  awuiate.  I  ahould  like  to  ]xiiut  out,  howcveri 
that,  necjniin);  t-r  my  view,  that  which  la  claimed  by  the  plaintiffn  in  the 
stateinest  of  eltim  ia  altu^eLlier  toi>  wide.  The  ptaiatilT^  claim  an  injune- 
tiun  withuut  any  reairiction  or  limitation  at  all,  which  iujuiictira  )  am 
nut  re^dy  In  grant,  and,  aa  I  utideratand  fr<M:i  L  ir  !  Tu«t!i.*e  Rigby'a  judg- 
Kient,  he  waa  not  ready  tngrunl.  Tbe  iojut:  iiiu  cUiuiad  ia  altugether  to) 
«i>U^  1  think  the  uurda  "  teleanapbii:  eommunicatiou  "  in  tbe  agreemeat 
«lN(i«Mb«UMkiMitamtnieMiiaE,aitd  I  wUh  to  haarti^jpaHaattowlHt 
Lent  JiMtin  Kgl^  bu  alreadir  *aid,  that,  although  a  wide  biterpretatioa 
w.n  i<!it  njvm  the  worda  in  question,  it  d-isa  not  ti  ll  n-  tl-.:il.  the  pltiatifft 
arr  iiiili  l  to  an  injunction  aa  wide  a«  that  clan  1  "  I  1 1.e  pUlntiff*  c«r- 
t.Lirily  r  inl  l  irit  {^e*  t^imsjr*^^  wider  than  the  injury  they  have  suataineJ. 

I.  I  i  .11  I:  srii;!.|N<;  :  l  »m  of  the  same  opinion  aa  resarda  the 
]  liiu-i;  svhkii  Uii  bisca  j  much  c3M!idefed  in  argument,  namely,  l>eiiig 
"in  t'  legraphic  communication,"  There  .ore  two  ililfrraut  interp^elatiua* 
advocated,  one  on  behalf  of  the  appellauta  and  the  other  <mi  b-half  uf  tbe 
rc-P  'riiluLit.-     TLc  c-<n«5ti-iic'i<iu  vrhi  h  i-  jil  .  ►•mad  by  the  appellanta  i; 


il- 


I  .ij.lii 


j aiiir.itioo  "  i;i»5na  that  when 


one  or  the  other  can  cuimuuuicate  lelei-rajiliic  CMiimusicati'in  hai  b»u 
eOeeted.  To  njr  ndad  that  aeaatniatioa  ia  br  too  Mcraw.  Tue  c-jo- 
atmeltutt  tdvoealed  MnU  of  the  plaiatQIi— that  two  plaoei  arc,  ia 
erdiri;try  jKiihuNa,  pat  io  telegraphic  cutiiiuuniciiiiuii  when  a  telegram  can 
in  the  ordinary  coonte  ol  bu«ine«.i  be  jient  from  the  one  to  tho  other— i- 
the  ordinary  mt-aning  which  it  ought  t<'  re::sive  on  lliii  u^canton.  1  think 
that  tbe  >  >iiiriK  t  the  dcfniiluii',  c/)m[ianv  haa  enterevl  into  baa  audi  ,• 
leodeucy  that  tiic  judguictit  t>{  (he  Court  boluw  i«  iMrnct,  with  the  auggcttcd 
inodificatitni. 

It  waa  left  to  oounail  to  arrania  CbatanMaf  tbe  «»d«(k  nUt  leaw  to 

a)<|ily  to  ttie  Court  if  naiWiHij. 
The  appeal  was  then  diimiaied  witb  eoati,  lea*a  biiaggitai  to  tftmi  to 

the  Houee  of  Lords. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


AFf  OmiMSNIS  VACANT  AND  FILLED. 

The  Oiianliana  of  .St,  (leorge'a  I'nion,  London,  W.,  require  a  chief 
engineer  for  their  inlirmary,  to  take  entire  chitrge  of  the  heating 
.and  electric  lighting  plant,  &c.  ;  also  tivo  ilrivem  lor  the  i-l  -i  tric 
lighting  plant.  Further  jiarticulars  will  b«  foutui  in  an  .ndven i^^euwut. 

The  ISritiah  Kieclric  Tra«tion  C<x  re-^nire  a  inmuiger  to  superin- 
tend  the  erection  of  7  mile-a  of  overhead  con^rn.-ti'm  for  eleetni: 
tmmwaya  iu  tv-itlanci    See  adrertisement 
A  ""^hftO'^!  and  electrical  draughtHnaa  h  required  at 
OminiBtioit  «]«Bta3eitf  wnrittL  Applicttraw  l»  *"  ~ 
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electrical  anU  tnimwav?  cnf^ineer  (>Ir.  W.  A.  Tester 
See  advertisement. 


l.y  Aiirt!  1. 


The  Profeaaotship  of  Natural  Pliiloaophy  at  KJinburijh  will  be 
TMUt  tern  April  M  next,  owing  to  the  raigiwUoa  of  Prof.  Tait. 
Applieitiaiit  to  Saenteijr,  4,  Albyn-place,  EdinbvirKh,  by  June  1. 

A  piiBclnl  ii  required  for  tha  Northern  Polrtechnie  Inatitatt, 
BoOointy,  LoodoD.   Applieatioiu  to  clevk  before' Mai«h  M. 

Kdson  Tnunwaya  and  Electricity  committee  r«>rinin  ra  tUatrifld 
•qgineer.   Applicatioiu  to  town  clerk  by  S&tb  inat. 

Ur.  Toad  Owta,  of  Uuddenfidd,  has  baan  appointad  traffic 
■■iitmt  toUw lOaatria  Li|^kliBg  aad  Ikunn^dipartiiMDtfllth« 
Spit  Bni  IMitaut  OsindL 

Dr  KglMk  tf  Ufenml  Uaivinltir  Oolkga,  hm  bm  Mpwatoi 
prioeipal  of  tha  Sb  Jdm  Ow  Tidirieal  Iflatitota,  laadon,  at  • 
ealarr  of  £500  per  annnni. 

B*tll.--At  tlie  Council  mutiiin  un  M'iii.i,iv,  mi  thv  motiim  n 
Aid.  Taylor,  the  Electric  Ijifihtiiii.-  ;ni  :  n.it.t'-i-'^  rrjx.irt  w.k  minpti-il, 
asoept  10  far  ai  it  related  to  the  aiipoiiitnieQt  of  Mr.  Fraucit  Teague 
llwlliMl  eaftiiiaar.  Mr.  TmgM  baa  bean  wpointed  for  tbree 
•t  *  Mbajr  of  £S»,  ti.  4d.  par  nonkh.  The  obieot  ol  tha 
I  AM.  Taylaraqikfaiad,  w«a  to  e—hla  tho  eaunittaa  to  aaato 
It  nUdi  «hagr  had  Mt  jat  hm  aUa  to  im1« 
Borton-on-TreBt. — T.««t  week  tha  OouacO  d«eidad,0Bth«  motioo 
of  Omneillor  Lowe,  to  reecrod  the  teaolntioa  pMaed  oo  8mt  IS,  18M, 
rdatiDR  to  the  fixing  of  the  cbarKea  for  elootiie  enngr  for  heating 
and  power,  atid  fixiii({  the  future  charges  ai  follow :— ¥or  the  naa  <h 
a  motor  or  htater  for  117  hours  (ur  len)  per  quarter.  M.  per  unit ; 
for  any  additional  nomUer  of  hooia  use  l  iunng  kybght)  per 
quarter,  Id.  per  nnit,  Mr.  liOwe  explaitiod  that  ihvns  woe  an  all- 
niuTid  charge  ol  Si<i.  ;>  r  'iua  fur  jiowcr  or  beating,  and  it  had  '  fvn 
thought  adviaable  to  revise  thi«  charge.  Most  of  their  expenaea  were 
tha  mm  wbataver  the  eonauinpition.  They  had  fooad  tttt  tha  con- 
amnptiaB  of  electricity  for  notive  power  had  prmd  aCnutAil  aouroe 
of  iaeona  ia  other  towna,  and  thu  raviMga  ud  hwD  made  with  a 
vimrto  iadneing  local  firms  to  take  ciuMUt  btmttxn  power.  Thoae 
who  ao  took  camnt  wonid  find  the  coat  eonpate  fimmnUj  with 
tithtrattamoirgaa.  Thtyhad  toeftatoanwkatlbraleetoieanafgr. 

Oaidift— At  the  next  maetiBg  of  tha  BlaetiieLifditiH  imwniMnt 
the  bonmnfa  electrical  and  txamwaya  aaghMor  (Ifr.  Arthw  Bilk)  will 
mhmit  a  raviacd  tariff  for  current  for  lightiog  and  power. 

BiaeMettr  in  the  Havy.— Iti  pmcDting  the  Navy  Kitimatea 
in  the  Hume  of  Comnona  on  Monday,  Mr.  Atnold  Fui-sttr  explained 
tli.it  tilt!  ratios  of  electrician*  wa»  «  luw  rating  :  r  which  liio 
AdmiruUy  hopcil  to  obtain  100  men  <iuiiiig  tin;  (.nM  ril  yiar  .^n<i 
InO  more  at  an  nrly  'i.Uc.  The  enormnus  i;iii>.'.'.  ;i;  '.l.c  wn  'f 
elactrieitr  on  board  tliiye  of  war  had  caoaed  the  rutin);.  J  hv  men, 
tlUr  aBdergoing  on  cxaminaliaa,  would  be  pauad  into  the  .N'avy, 
■■d  U  wie  hoped  they  wonld  font  a  moat  Tiuaahle  addition  to  the 
•toff  tt  the  totpedo  depaitonat  Th«|f  wmld  nak  aa  patt^  aid 
aUaf  patljeMewi. 

OaunrBxhibitioiL— Itbas  now  been  definitely  ananatd  fhat 
the  DnCa  rad  I)ache»«  of  Kifu  will  in  the  King's  name  pedowtt  the 
opening  ceremony  of  the  Ola«gow  Exhibition  in  May. 

UiBgtoii  (London).— The  salary  of  the  borough  electiieal 
engineer  (Mr.  Albert  Gay)  has  been  increased  from  £.V)Oto£WO, 
and  that  of  the  ihief  auiMant  (Mr.  U  Yeanun)  from  £860  to  £300. 

King's  Lran.— Tha  electiieal  eagineei'a  aakry  has  been  iMRaHd 
from  il-v*  to  £:iOO  par  aunufi,  and  a  bonna  of  £I0&  has  been  ?otad 
to  Mr.  Pilling  in  connection  with  the  completion  of  the  extensiooa 
at  the  electricity  works. 

London  Connty  Council— At  Taesday's  meeting  the  following 
motion  was  agreed  to  :  ~ 

That  it  be  referred  to  the  I.ocal  tiureniinent  rtimaiittae  to  teBort  la) 
Hiieliiii  nay  mmiaaatpnaiBt  exist  of  aaeartaioiDg  I  he  aaoMBaad  edoresMs, 
and  aataia  and  extent  of  intenst  of  debenture  stock  and  ahsrelMlders  in 
tha  aMBBMiiw  mipplying  gta  or  eleotricitjr,  or  water  or  hydraulic  power  or 
IWllsilaill>t,  tramway  <jt  telc)>hane  •erricc,  or  owning  docks  or  ulinrTnt 
within  the  County  of  Ij»nil<>u,  ani,  if  not.  {h)  to  the  dcflirabQity  of  thi- 
(^ncil  i««kji]t<  |*rliauientary  yower*  to  hriiig  -V.l  buch  cumpani^,  wltrihpr 
iaeerponlad  hjr  private  act  ul  PariiaiiMot  or  otherwise,  under  similar 
'  I IIM  napae»  aa  wmM  ha  the  mae  had  thar  bean 
,imta»OOL 

I  Maidi  1  than  waea  68  aow 
an  afnivalantof  S,IOO  8  cp.  laapa 
tten  of  thaeonanltiDg  engineer  (Mr.  \V.  C.  C.  Hawlii3rna)MUiitoable 
aliiiiioaa  of  the  mains  are  to  be  carried  out  pttnefpally  fur  pnblic 

lighting,  and  eanction  tu  n  further  \i\iu  nf  £;tO,0()(>  ba»  been  applied 
for. 

Merthyr.  -  The  el'/clric.il  equipment  nf  th«  traniwavs  was  dtlkiailv 
inspected  b\  Mr  A,  I".  Trotter  on  Tuendiiy. 

.  jCnnicipal  Loana. — Htfxfood  Corporation  imve  received  nanction 
to  horrow  JL'I  '.,rNX>  for  eleettio  lighting. 

Bndjord  (Jorpoiation  havahean  ara^oriaed  to  borrow  £140,000  for 
MMWa  lij^tiin  and ' 


Mtuiitdpal  Trading.— Tha  Shoieditok  Borongh  Council  has 
received  a  Mter  from  Ifaami  Amhk^  Han7  tt  Ckk  (Ltd.)  dntwiag 
attention  to  an  aatimate  far  wiring  certain  pramiaea  recently  uaaiia- 

ceiafiilly  stilimitted  by  that  company.  Crently  to  their  sarpriM 
(the  letter  states)  tliey  found  that  the  acce;>t«i  tender  was  sent  in  by 
the  electricity  department  of  the  Shoreditch  Council,  and  that  the 
price  quoted  was  .'>0  per  cent,  below  that  of  the  cQmpanj'.i  tender. 
The  letter  also  referred  to  a  second  cavj,  and  stated  that  the  com- 
pany were  lorcod  to  the  concltiaion  that  it  wa^  the  intention  of  the 
Council  to  compete  against  electrical  engineers  in  the  borou^  and 
elaewherei  which  wu  an  trafair  proecadliiA  Hie  wrilen  snbrnitted 
that  in  the  diet  inatance  leferred  to  the  aeraal  cost  price  of  the  wtwk 
was  mora  than  the  amount  of  the  Ooancil's  estiinate,  and  that  tha 
authority  was  aieaading  ita  powera  under  the  Electric  Lighting  Asta, 

Pentlmka  (DabUay. — A  reeommandatien  by  the  electrical 
engineerfHc  Price)  to  reduce  the  charge  for  electric  current  to  4d.  per 

unit  1.M  lifip  w^irrmA  *a  «K»  «iMMM|tiiijOTinii>M»  ftlr.  R.  H»tBnwMi<H. 

The  OaoncO  turn  upgnvnA  the  8cwp  and  Wnnlafcawy  tMmn^ 

project. 

Police.    At  Stratford  Police  Court  last  weak  Kenneth  Liagi 

hosier,  of  lAvt.:^,  was  iummonod  bv  the  I.cyton  Council  for  making 
a  conntctsMii  wuh  tiie  i-lecicic  li^ht  niaiiia  of  tlie  Cinincil  without 
confcnt,  ami  also  for  ui-inj;  currtnt  )»«uorated  by  the  Council.  The 
clerk  Mr.  It.  N'iucenl)  pr>-*<:uted  for  the  Council,  .ind  saidtlial  the 
procciJing«  were  taken  under  the  Klectric  Lighting  Act,  188S; 
wherein  the  proriaions  of  the  Oatworks  Clansei  Act,  1847,  wan 
incoqHnatcd.   Defendant  pleaded  guilty  and  waa  fined  £0. 

Pwaaitnttm-On  Satadiv  avaaing  laat^  at  the  Coach  and 
none*,  Orcanwiefa,  Mr<  J.  SwdalanA  was  presented  with  a  ehegm 
and  an  addrees  on  Tcllum  on  the  ocoasioa  of  his  retirement  amr 
35  years'  asrrice  with  Hctira.  Siemeaa  Bros.  &  Co.,  at  Woolwich. 
Mr.  (i.  Taylor  presided  over  a  large  gntherinf,-  of  pa.«t  and  pr<*«nt 
employi'j  of  the  firm.  Kor  :iH  vears  Mr.  Swaialand  lia-<  held  the 
iniporf.int  ]vu>t  of  prinripa!  inn  man  of  the  instrument  department. 
Mr.  .1  11,  vsiiii  iiinJi  the  ]ir,';;cntatii':i  on  lichalf  of  nearly  100 

fuliscnbers,  .-poke  in  feeling  terms  of  the  ^eat  respect  in  which 
Mr.  .Swablaud  was  held.  Mr.  Swaidand,  in  re-pondini;.  referred  to 
the  unexpected  character  of  the  presentation  and  the  pleasure  he  felt 
to  fad  aa  manjol  hia  oU  boya  holding  anoh  good  pcaitfama  in  tha 
electrical  industry  ia  varioni  parte  of  tiio  oonntir. 

Private  Bill  LegislAtioa  The  Charing  Cross  and  Uamnier- 
xmith  Kleartc  llailway  and  the  Kioga-road  Railway,  and  the  .South 

a  bwn  nad  a  aaesnd  tina  in  tha 


l  aneaahiia  Ttrnw^a  BiUa  ha?a 
House  of  Loidft 

Salf Old— A  Mik  tad  •ttbteg  aorteapondance  hai  bam  •  I . 
of  the  paet  f^  inaffl  of  the  BiHoid  Btporitr,  in  which  janiul  haa 
appeared  communication!)  from  a  naniber  of  city  eonocilloia  and 
others  on  the  subject  of  recent  .statementa  and  charges  made  against 
Mr.  Councillor  Uaworth  by  certain  of  his  fellow  members  on  the 
Council  and  others.  The  corrcspoadence  lets  in  a  flood  of  light  upon 
recent  erentji  at  Salford,  ouq  important  result  of  which,  it  will  ha 
remembered,  was  the  nisignalion  of  llr.0.  ta.  ^inil^  lite  daoMcal 
engineer  to  Ihc  corporation. 

A  Hoard  of  Trade  inquiry  was  held  here  hut  week  into  the  appli* 
cation  of  the  Corporation  to  boirow  £ti,7Tl  for  electric  lighting. 
It  waa  stetcd  that  thajnantgHMwrtiag  itati«n  had  been  in  apan» 
tion  four  ytara,  but  the  demand  for  cnncnt  was  ao  great  that  it 
had  been  decided  to  erect  a  large  generating  station  at  PendlataB 
capable  of  supplying  all  <lemands  for  current  in  the  borough.  Of 
the  loan,  £3,771  was  for  additional  plant,  and  part  u(  this  amount 
had  been  spent.  The  electrical  engineer  f^ro  tcm.  (Mr.  F.  A.  Wilkin- 
son) they  had  alrcadr  450  customers,  and  anticipated  ""fcl^g 
S90  udiiitiuiial  ounectioan' tills  year.  Thcpro^xjaed  aolitiona  woiud 
cany  theni  mi  till  the  ucw  station  was  CurapleCed. 

Sheffield  — The  Tramways  committee  li.ive  .'■et  aside  a  fintiNr 
i'5,CXK)  out  of  the  tramway  receipts  for  rclitf  of  the  rates. 

Tonbrid^o  Wells.  \u  inqu  ry  wrai  held  here  on  Wedncadaf 
into  the  applicjition  of  the  C< uncil  to  li- tt'tw,  among  other  snnMi, 
£10,C'00  for  the  erection  .'uni  luninteiiantt^  nf  .i  iijunicipal  telephone 
Mivice  ior  Tunbridge  WelU,  Tonbridge  and  Southboroogh,  and  the 
tmtlyiqg  parishes  of  Ashnist,  Bidboroogfa,  Brenchley,  Bnitirf,Oifal, 
EaatPliakham,  Frant,  aondhnnt,  Uadiow,  Uart&eld.  Oidanhainwk, 
aad  ether  Kent  villagea,  and  alao  on  the  Suasex  siae  of  Tnnh(i%k 
Walk  to  Uarfiald,  Rath«rfi«ld,Ticehurst,  Wadhnret,  and  Wlthyham. 

Ttie  Town 't  Irrk  Mr.  W,  C.  <'ri[r|i»i  saiil  that  »ar«  the  Poatmaater- 
wfv.t.T-.i_'-.  ]:.  .-n  ".'  l.ii>t  iK'.-n  ..^lif  iitnwl,  the  piwti  h*!  bt-eii  t?reeletl,  »tm1  the 
n..hi-riiR  WM  U'ii|j  carried  out  with  a  view  tu  the  onlv  I'peuiog  ol  the 
richang«.  It  waa  nmpeaad  to  extend  intv  ijassei  i.--  we;;  aa  into  Kant. 
That  WM  the  tint  Inqshy  of  the  kind  under  the  Tei<vr:i,.|,  Act  of  18S0, 
Tuiibridx*  Wells  being  one  of  the  imt  tawaa  to  secure  ilu'  liwnoe  fera 
municipal  telephone  serf  ice.  With  NgHM  to  the  layinK.ilown  of  und«^ 
grouod  wire"  in  the  main  streets,  no  ciriM'n',  wm  ncr  li-  l  hy  'Am  <  'orporation, 
but  fcT  'V- rlitirt'l  wir*-'^,  n'>t  thr'ag"i  tt.i  K'  :eeti  the  i. 't. .n^;h,  rLin«'*nt 
might  be  needed,  aa  aome  of  the  latter  would  l«  orer  sod  on  jirivate  pro- 
IMapaM  wia  dimaasad  at  length  hf  the  iaiiiaetsr  aaa  Mr.  Oripph 
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The  laU^  cited  clanaea  in  the  acU  dealiDC  with  the  queittoui  of  rights  of 
mf,  ■wtataiMBg  th^t  the  <ia«atiM  tt  tlw  cUVOOOIomi  MM*  tf«l«MNM«tiii> 

tmi,  tAiilloworotlierapplicatiolM  (or  eoDMot  in  tba  dmbHHMBt  of  tlia 

ocbemr.  lu  th«  u  l-Ii  u  j  i  iifway?  or  psnalo  had  to  J«  vrutneJ  by  the  uv«r- 
head  wii<«,  Init  putnide  l-)UQ<ii\ry  it  wi  ii]>i  be  iiec«eH&ry  twiur  croea 
nilw>y>.  Ill  TunbrKij^e  Kvlit  U>t  vam  would  ia  luaoy  r><«ei  go  oTcr,  <ir  o<i 
printe  Uiiil,  kc,  but  nu  objectioa  by  ownen  within  Ibe  btxnuKb  bud  to 
far  )><!*u  received.  Mr,  A.  K.  lleuDett,  omLSultinK  telephone  viigiiicer  to 
the  <'muiiliI,  Mdd  Ibe  Uockt  (•uverQutent  lioiird  bail  aaDc(i<>n>-(l  n  lo«ii  <>f 
£121.000  t'l  Ifae  CorponUoD  uf  (iU<^-'>w  y^lmv  aay  r>'mciit<  hid  Ixirn 
•  •btaiiif  n1  fn  til  fvTtii*r1y  olkUrra.  Mr.  <  Yipf furtti-^r  riplained  that  on  the 
Kent  -1  li'  i  i.M  i  ;  Il.i  lji*n  <'bl»ii«d  In  Hv.  r  .  pn.<  ihr  S,K.  &  i Kailway 
•t  a  iKiiiit  near  Tuobriiige.  The  uueatiua  uf  vr«ylrav«j<,  &c,  IwinK  >>«rn 
diMOMtd,  Md  tBMf*,  pbWi  eud  dhupe—  ilhutntaiK  tlw  dlHricta 
•ffoetod  if  th«  aUMBM  MlbMlU«<1.  Mr.  Crifrpt  nid  tfo  C'lpnra- 
(ion  lo^ame  a  ci>ro|iet!t<>r  .maiii-t  the  Kationul  Trieph'ine  Co., 
aod  it  w««  m"^l  impnrtant  l"  ihe  C'ouni^il  t..  Kvit")  Ibc  l<i«n. 
The  <  \<\k  t'<  the  Toiibi»<lge  |)i»tri<'t  fVmncil  iMr.  W.  A.  Williaiu*  isui>- 
|M>i  ted  the  api'lication,  and  Mr.  Cr4i>|is  eaid  the  Soutbbcn>ueh  Council  aloo 
fmoumi  the  »thniic  It  wa«  ciplainpd  that  at  ()t<><'nt  286  {leraooi*  hi 
Tuiibriibsf  \\>lls  h.^  (ipiiniixd  t"  b«->ine  «ub«Tib»i'i  and  129  <>jt«idp  the 
loi'-Hi^b.  and  thi'  lii^twnuld  bo  uiurh  increawid  m  aoou  a«  Ibe  ajnteiii 
0<>>i!r1  t>fiii»  >  .  mv!-  the  town  awl  lit-rii  t  Mr.  lk'iin*H  naid  they  tli  1 
uiif  ,t  :ir-i  t  t<  tnakca  ]'i..ti-  l  ui,  wnnldbe  »ati»ti«d  i(  tlw  ncbeiue 
•lovcred  working  eipeoaaL  In  a  fi>w  yearx,  however,  there  would  be  a 
MilMtntMl  ihxpAu  Mr.  Cri|ipi  pentad  oitt  thkt  Tualridg*  Wall*  i  'ounuU 
paiaad  •  raaolatioa  aa  loog  aRs  aa  June,  ISM^ in  htMirof  a  a«mki|«l  tele. 
pbo<i«  »v«tem,  nn>t  >4uli*ei|Ue(itlr  all  the  iMdiog  |iub]ic  liod^a  in  Tttobridge 
Wellx  tbv  Tnidce'  Auociation,  Karavets  t'lub,  Jt«.)fU|i|iarted  (lie  propoael. 
Mr.  <<■  K.  Carall  >l«rk  to  t^f  ''«»v#vv.,5k«  f'ouucil:.  aaid  it  lit*  (.ouiiril  were 
aeKured  ^uto  the orerlt**!  n  1  |"..t.   n  t^uail)  ili<>y  would  nut  o]  pc 

the  whem«.  Mr.  lieoiielt  aMd  iu  nil  ujiiia  otTceUi  in  the  Ixtrciugli  tlji-ii; 
would  be  cablrti  uoderii^aDd,  but  nut  In  the  rural  dintrinln.  I  h!- 
tender  of  Hentey'n  Telegraph  Worka  Ca,  (or  aupitlying  and  laying  th<- 
cable*  h»d  h^s  arffptM.  uii'l  viri  -an  ii'Ii<fr  lirma  had  r«cci*wl  ordern  for 
goodit  (-■•I"'-'"''  t^*'-  •  I  iliU' tiii:i  ..f  rl,<- :ine*.  The  whole  Kiwine  WM 
attimated  to  cott  ^9,136,  and  the  ten<ier<  mine  under  th*t  amouDt.  TlHm 
wa«  tio  oppoaitiuo. 

Ill  If  fmnce  to  the  .<tat«mcnt  which  appeate<l  yeaterday  (ThuradaT) 
in  «ne  of  the  Loudun  halfpenny  pa|>cra  to  the  effect  that  a  break- 
d«VD  •vcurrtd  in  tlie  ele«tricitT  aupplv  on  Wadncadsy,  we  aro 
MiUunitativelf  mSanud  liM  tkm  ia  no  ttnth  wlutevar  in  the 
ifpnrt. 

'  TyiHUMttt.— Tlw  clMliie  tmnram  w*n  tntmi  tai  inlBe  on 

Vibntion  Committee.  Tin  l..j«ri  i!  Trade  Committee 
appointed  to  enquire  into  the  allcf^iHi  vil  r,>'.f«n  and  dania^  to 
itmeluraa aimn tha comaa af  the Centfal  L  iikI'mi  lUilwny  rcnumcd 
Ha  dttlnn  on  Uondigr.  Ifiieh  evidence  given  tiUcuiuj;  vaha- 
tiOM  ia  uu  vibrationi!  at  different  timea  of  the  dav  accoi^inK  to  At 
unMnt  of  traffic  Pruf.  J.  A.  Ewing  lugReated  to  Mr.  Bwu  Kott 
that  there  mi};ht  be  a  diirt-rence  in  tha  speed  of  the  train*  at  Tarinn^ 
part*  of  the  day,  and  Ur.  Mott,  in  reply,  said  there  wia  no  di(fer>'ii 
in  !ipe«d,  but  the  •i»in»  were  more  numeroni  ni  the  mornin:;  iin  i 
evening.  At  the  l;u-ii  -t  lijiir  of  tliu  Jay  trairi^^  wen.  tun  .I'.-iiU 
every  Smin.  50»ic..  and  at  the  alackcst  cv*ry  J^min.  1I«  had 
<;x:imini''l  the  pr>ad  and  the  rolling  Stock  and  had  found  nothing  that 
wouM  l^Lcount  tor  th  '  alleged  nfnreaaid  vibratioD.  Tha  Committee 
liijam  ;iil|:j-.imei;. 

Watford.  — ilts.-!  a.  I'reeu)  and  Cardew  were  recently  calW  in  to 
repot',  iijijii  iIlc  iir'jBcnt  candition  of  the  elsi'1 1'iciiy  ntnlt-tUkiDg,  an  l 
in  their  report  they  state  that  Uie  generating  utatiuo  bjk»  uviiIliiiU' 
tiMtt  deaigned  too  much  with  the  view  to  keeping  down  cu)aul. 
Thote  wen  no  ami  bunkers,  and  there  was  no  ayiteCD  of  weighing 
and  checking  the  coal  from  tha  railway  vmiptaft  trwHa  to- boil  n, 
cmept  a  anwU  weighinK  machtne,  vUm  wm  qnito  IniuffifliMii  Fetd- 
water  waa  taken  from  a  aurf «o«  well  in  ihu  boUer-hottao  ;  tin  town's 
watur  waa  alw  available  an  feed  wuter,  but  »»  it  prodUMd  ■  iMider 
ecalci  it:  t!ii-  licikrs  it  wa.*  tutt.  ofti  n  ',;  .eii.  Theie  were  no  water 
iiiL'ti-rs,  111' iirrjirij^fmunt  i  f  fi-til-w  jtiN  he.iit't-* 'ttbef  than  the  ccono- 
iiiiftT  I  lie  iirriiDi,'- nil  lit  n:  .itiMm  [  ipiv  in  the  botlcr- house  waa 
good.  'I'Jn'  pa-scDl  Injiltr"  inraU'  up  wilii  ihi-  Kiiri  water  uii-d,  and  iu 
coiuequeuce  one  boditr  wAa  .ilwit^.i  lung  cloaned  while  Ihe  other 
boiler  uaa  doiD^'  the  load,  and  fur  that  rca<on  there  was  iiisuflicient 
iteaiu  to  do  more  than  dri%-e  one  150kw.  and  one  30kw.  «lt«roalor. 
Tho  alteinatow  awintd  to  worit  fwU,  hnt  tho  o^gino  gmnm  ware 
wiHwflwtotT  ud  wan  a  eonilant  lottieo  of  troaUe.  Tlw  aem 
pcofided  for  inbriention  of  the  en^^ines  wais  reported  to  be  WHtofnl, 
and  they  noticed  that  the  oil  was  being  thrown  about.  At  preaent 
there  were  connected  the  equivalent,  ot  2,<)00  8  c.p.  lamps  for  street 
lighting,  and  0,400  8  c.p  lami»  private  lighting.  The  eiiating 
pUut  aiil  wrtrJi!  .ire  ot  autiicient  to  mwt  thi?  ilemiiinl  fnr  irurTfut, 
and  the  ni.  ill-  Mi|:|ilv  iisay  be  at  any  tim,'  mici rii[  li  ii  t  v  ii  l.re.ik- 
dowu  ill  any  part  ul  the  high-presitire  syHietu  ui  luiuiis  wliich  it 
Would  be  diflteult  to  localise.  In  order  to  meet  urgent  require- 
mcnta  tbey  recommend  the  following  additiou*~vi&  :  (a)  Another 
Baboock  and  Wiloox  bdlor;  A)  •  Clnnltt  tad-wntcr  hmtw 
Hid  detarturiaer ;  (e)  taollMir  IMMtw.Mit  s  aiid  M  UMIM  far  M- 
tioniag  tha  hi^-piwnn  miiu  lo  m  to  ndnit  of  imliting 


My  dafeclive  portion,  or  for  tMtlas,  &c,  and  they  would 
neonunand  that  n  awttok  room  should  be  provided  at  or  near 
Bt^-eiMlMlL  ii^  wUdi  the  two  different  high-preasure  trunk 
ahuuld  be  taken  and  from  which  all  branch  mains  should  proceed. 
Accommodation  might  also  be  provided  in  the  same  buildiiig  for 
office  requirements  and  testing  room  if  a  suitable  building  conid  be 
acquired.  If  not,  an  underground  switching  chamber  should  be 
eon»trii«ted  nwir  this  point.  After  nrn-ridinfr  tlif?  insin  switch  room, 
di-iconnecling  l.-.xe.'i  ahoald  be  introduced  in  Lliohniuch  luuiini,  wSii'.h 
fhoald  a-i  f  u-  a.^  jio^-uble  be  connected  kk\t  U>  (orm  u  ayatcui  oi  ring 
maini-  ;  (f)  prijxT  coal  bunkers  and  weighing  apparatus,  and  a 
system  of  wotkuiij  introduced  which  will  aidmit  of  an  exact  cheek 
on  the  coal  paid  for,  received,  and  oonaamed.  This  ahonld  cost 
appiuximataly  £250.  A«  ttgnrda  the  provision  of  means  for  om- 
dauiiig,  it  amearcd  to  than  tint  than  would  bo  no  diOcnl^  in 
nokingonoiid  of  suiuble  tin  daw  to  tin  station.  Thijdonot 
recommend  a  dust  destractor. 

Woolwich. — The  Borough  Council  are  inquiring  the  terms  tipan 
which  the  Woolwich  District  Electric  Light  Co.  will  dii>poae  of^ita 
undertaking  to  the  CounciL 

Workhouse  Lighting.— The  Kensingt  in  (T.iindon)  Guardian* 
luive  hivn  t'%'iiin  i^himieil  by  the  IxMal  Oovernmcnt  Board  that  tbey 
cannot  aanction  a  loan  for  <:stabU(>htng  inih'[>°D<lcnt  iJeotrieity  work* 
far  t^^tiag  the  work  h  □  u^.i . 


TRADE  NOTES  AND  NOTICES. 


[,Vt)(t«j  fnr  inttrti/m  umitr  the  oi>oti«  headiiyj  m\ut  reach  Vu  Ofic$  %a 
hter  than  Jirit  poit  Thunday  morning.    Xew  GitakpUlf  iV m  l/klt 
at%d  nmiiar  matttr  ihouid  b$  asuU  soWy  in  tht  «w«k.J 

TEHDEBS  nmnD. 

Z,«<i2<  Lighting  committeo  invite  tenders  for  steam,  feed  watWi 
exhaust,  overflow,  blow-olT,  and  other  pipe»,  valves,  hot-welU,  feed- 
water  pumps,  ecouoniiner,  Ac,  in  connection  with  engines  of 
4,000  i.H.r.  Sntcificationa,  from  the  manager  (Mr.  Harold 
Dickinson),  1,  whitehnll'iou,  and  tcnden  to  town  oterk  (Mr.  W.  J. 
Jeeves)  by  Mondif,  Apiil  M.  Am  ndToitiNgDent  otnlkin*  addidaaol 
particulars. 

iHibliH  Lightintt  Committee  invite  tenders  for  condensing  plant, 
pipework,  fcwl  pumps,  superheaters,  mechanical  coaling  apparatus. 
ii\Lrh£  i.l  trmie  and  workiuiop  e«iuipiuent  Specifications,  ii,  after 
■j:ir.i  in»l,  iruiii  thfi  ivin'llting  engiiirt'r  'Mr.  K.->b€rt  HsmmOTid),  M, 
VicijriAKr.rctit,  [.■>iiiliiii.  .S.\\'.,  and  tendtrii  la  thr  clerk  iMr.  Henry 
Campbell),  City  Hall,  IJablin,  by  i  p.m.  April  '22.  Au  u  l  .  ert:<«':aent 
contains  additional  pjuticulars. 

.Vrfr-if nft't'rn  A"thim*  Tifartl  invite  tfrnU-r.^  for  tlie  auppl'.  and 
erecti.m,  iiL  ihi-  'ruii'.in^  l'''i-  hrj9pit.il,  i>r  i-lcc'.ncal  getieritu.g  and 
hcatiug  pUul,  [>it[Uc...kr*  of  ukicii  are  set  out.  iu  an  advcrtueiuenU 
Specification*,  which  have  been  prepated  by  Meaanu  Handoook  aod 
Dykes,  consultiikg  englneerii,  1,  Victocia-stnat,  Waatoiloater,  &W., 
can  be  obtainad  at  tbe  otteaa  of  tba  Baaid,  EatliaakMnti  London, 
KC,  when  tendon  nmt  faa  dalivand     10  0.01.,  April  B4. 

Jlmdftri  OonoMtion  inrite  tenders  for  a  combined  motor  balanrer 
and  boosten,  with  switch  gear  for  same,  for  their  Bolton-road  elec- 
fricily  work*.  HpccificatioDS  from  the  city  electrical  engineer  (Mr. 
H  \  I  lia'.tiM  k).  Town  HJI,  Bradford,  and  tenders  to  Uie  t«wn 
clerk  (Mr.  Frederick  Stevens)  by  April  3.  An  advertisement  eontaine 
further  particulars. 

Sal/ord  CDrp.j'rutiiin  iiivilo  tcndi'm  for  wirins  fnr  motors,  dynamo 
leads,  cngiiii-  nn.un  niiil  ^wiichtwirj  c.jnru-fti.ini,  A-i.at  Strawbcrry- 
road  gencriititiu'  t.;jaiMn.  .Sp«cilicalil.1n^  f^f^,  ni.iy  bo  s*en  at  theolRces 
of  the  c<'iis:;ltiiit.'  i-:i-i;ieers  (Uessrf.  I.u-ev.  riurthu^h  an  i  Miliar), 
a,  tj'iieeii  AuiifcV.giU,  Westminster,  Loniiun,  aud  7S,  Ktog-stre^ 
Manchester;  ^<at  c  in  be  obtained  only  Irom  the  latter  office.  Tendera 
tu  the  town  clerk  (Mr.  L.  C.  Evans),  Town  Hall,  Salford,  by  nooa 
April  9.   See  advertisement. 

Suiidarland  Curponilion  invite  te&dcra  for  UU  an  lamppillaMaBd 
104  «K  lamps  and  acoMUoriat.  Specification,  A&,  eon  b«  obuioed 
from  the  boiough  eUebrieal  engineer  (Ur.  J.  f.  C  8neU]LDanniDg- 
atreet,  and  tetidrni,  addressed  Chairman  of  Lighting  Ooounittea^ 
Town  llsU,  Sunderland,  mu,-<t  lie  sent  to  the  town  clerk  (Mt.Fnik  li« 
Bowey)  by  uijou  of  April  3.    S<<'  ft*^>i'rt:isem(>nt 

5i4nd«r/and Corporation  also  invite  t-en  lera  lar  inliHruhber-co^'ered 
ciihtrfi,  !<ton<>ware  casing,  wrought-iroa  piping,  cast-iron  piping  aid 
cx-i  iron  Ihi.x  frames  and  coven.  Twoon to chaimn  of  Li^itttB 
ionuiiit:«  hv  noon  SWth  inst. 

T;.i--  liiri-clurs  uf  ihr  L  l•^r■^,ut,■^■  aii.i  )' ir.l.-.i'.irf  A'lr'iijy  rt'ii;re 
tenders  for  the  supply  of  the  company's  stores  during  the  lil  mouthd 
ending  April  30,  Idi.L'.  Araoog  tbe  re<|»irements  are  signsi,  tele- 
graph and  electric  light  wires,  eigoal  and  telegraph  fittings,  wire, 
screws,  steel  aliaati,  tabes  and  tabimb  leflMlon^  oil*  oopper,  iron 
castings.  &c  Ptenct  nttknlan  ml  fanaa  of  taMer  mar  be 
obtainad  at  tlw  itont  dapartnaalt  Oaboiiia  itiwr,  Ifanrhailiar,  nad 
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tatan  «Wt  bt  lOpA  wlA  ^  iMNtaqr  (Mr.  R.  C.  Inria), 
BulE»]l«idiMilt^BjlO&m.ci(ApiilS.  An  MlvMtiMaiiat  < 
fartlNrialonntitioB. 


HuDtTs 
wmtaina 


Th«  DinotaN  <tf  the  Metropolitan  Ekcirie  Clh,  IC,  Stntford- 

place,  Londwi,  W.,  u«  oonsiderin^  the  «xp«^l*My  of  Mflpting  Imvbt 
onita.  and  are  prepared  to  receive  i)ei>igiit,  aijoompuniwl  hj  tul! 
»peciflcAtion  and  approximate  price,  [ur  <-<impi.'t<-  cttr  i  phiue  sieum 
wnits  havitiKaa  oalput  of  from  3,0i»lw.  Ui  l.C^Kl^iw.  :it  a  preanirc  t.f 
Mki  volla  per  phase,  aod  at  a  p»rii>licily  of  CO  com[jle[o  cyclea  per 
tecand,  such  uaiU  to  work  ID  paraliel  with  the  cxistui;;  i,5U0  kw. 
unitis  o(  ihu  roiupany.  Ai  an  alterna>i»>,  wMflw  vaSU gmiiriHlH  it 
lO.OfKJ  vulis  may  be  cotuidend. 

A  i.u'j^ury  Tiistrict  Cuiincil  invite  leoden  for  the  coDatmction  and 
mautenance,  for  a  tern  uf  vtsart,  of  flectridty  lapplv  woilv.  An 
adwIiMiMat  enniun*  fnttner  particaUri,  and  tenders,  addiMMd 
•  the  clerk  (Ifr.  IHsrcj  Wright),  muat  be  in  by  4  p.m.,  Apcfi  SS. 

Kireald^  Corporation  invite  tender*  for  the  eupply,  4lliwif«  mi 
MWtion  of  eDgines  and  dynamot,  etonge  batterer  wid  utaibMMl 
tnveUing  cranes  Specifieatioa  may  be  «eeii  at  but  not  obtained  from 
th«  office*  of  the  conenlting  engineer*  (U«atn.  Kennedy  and  JenkinV 
17,  YMtori><lmt,  yTBlwiiHTfirr.  &W.  Tnvtm  to  iam  clerk 
(Uf.  WiLUMkeudM)  It  KlM  April  1& 

fferiMty  Diitrict  Council  invite  tender*  for  boiler-hooie  and 
mgiB<*ltoai0  plant,  condensing  and  water  eooling  apparatu*,  Pipe- 
work, fwitebboard  and  inatniineiiti,accumuliitors overhead  trav«3lmg 
crane,  electricity  lapply  main*,ftn<l  arc  latiijis,  >S.i' ,  for  public  lighiiu^;, 
mt^tersand  workahc^  tijuipmeut.  Temlfra  to  clerk  by  I  p.m.  Apnl  11. 

Bradford  Corporation  invite  t(.'nder«  for  c.Dsting*,  foldings  anj 
lurntd  work  rerjaired  for  slipper  brake*  for  the  electrir  trrimc&rs. 
Ttiiilen'  hy  30ih  inst. 

H'fii  Siutf^f  Comity  Aitv'nm  ViMting  comtnittea  reaoiie  eleetxie 
lishtiDri  mmlrie*  for  12  mooths  from  April  1.   T«M«M  t0 
West  i'aUant,Chiche»tf-r,  by  March  26. 

frarrta^nCorponiUun  rr'puri;  »l«el  rail*, paving,  ttn.,  steel  pole*, 
bracketK,  trolky  wtrr,  iasulatoni,  &«.,  and  electric  tramcara  Tender* 
to  town  clerk  liy  ul>ou  2Tlli  Umt 

SttKMon-im-T*a  Electric  Li^t  commiUee  invite  tenden  for  an 
additional  SOtkw,  ttmm  djiwuMX  Trndm  to  torn  tlnk  bf  11  mm. 
80th  inat 

ll'tgan  Corporation  invite  tender*  for  (I)  cables,  (t)  troUey  line, 
(3)  steel  poles,  (i)  casting*.  Tender*  to  borough  electrical  and  tram- 
way engineer  (Mr.  H.  Colliogs  Biahop)  by  March  27. 

FwmteorA  Diatrict  Oooncil  invite  tender*  for  aapply  of  akotrioilj 
BNiniL  Twdom  to  «tek,  Oomail  OOm^  Vinvoitb,  KSkQ^ 
ntbfut. 

Farliek  Corporation  requntndon  for  iteatik 
df«in  pipes,  feed  pamp  witar  rtonge  tank,  few  . 
mqfTiMBimk.  Tcsden  to  torn  olark^aj;  W«it 

oiMa^.tirApriin. 

UiA  GaipoMtiaa  invito  l«na«i  far  t  SBChw. 
afwiiotim  ftom  taij^dMtaiiiilfBgMMr  (Kr.  J.  Qaj  Booti] 

aoMiagi.  TendazB  to  ckik,  Pnblie  OIBeea,  B^TMDOBt,  \>j  10th  inat 

Jlf«r»qpiM» Slate  Telegraph  Department  (Christiania)  invite  tender* 
mutSi  ApU  6  fof  the  suppl  v  of  telegraph  wire,  bronze  wire  and  tele, 
yhmi  aaUM ;  ain  warn  March  30  nr  porBwIain  inaulatMs,  iron 
top  eoveringa,  top  pUto*  and  telephones. 
B|aja}iBankqiol«onaefl  lanoin  taKUnfar  tbe  ona^ 
•ndiratMBgofanliflioBoonhuia.  IMoo^ April II. 

TENBEBS  BBOETVBD  ABD  AOOEPTBD. 

Darnky  Corporation  have  itoeivtd  th«  following  tenden  for  a 

H.  '/~  de  Kerrmuli  ( Ltd  j   

{otmttd)...  £LOtt  00  I!faah*HM*Oih«..M  Mtt  0  0 

Walntl  El*e.Co.          1^607  0  0  & f. Hov -.UA}  ......    AM  00 

a  H.  HeyiNoA    1.140  0  0     Do.    844  0  0 

Btwh  Co.............        l,m  0  0  Verity*  IJnrfted   892  0  0 

Do.    1  12D   0  0   Simpniu  Bros   886  15  0 

Btit.  W«tfalilKiii*t  Co.   i.OStS    0  0    \Vdli:.ir.....iu  aud  J<««ph      875    0  0 

Da.  aS&    0  0    K.  W.  Btaokwetl  k  Cu.     871  10  0 

Sitneiw  Rrm.  k  Of.  ...  1.023   0  0    IkanMn  and  BmHh  ...     862  0  0 

Do.  .  .  1,013  0  0   Hertnun  TIhmims    769  0  0 

(irnfTs!  Kiiv-tri  ■  <  '<    ..      '>67    0  0    f'mmpl'in  *  Tn.  .,    ,   .      750    0  0 

.loin  l-'owl  '^19    0  0       Jii..   739  10  0 

Ki-lvin  ,^  laror"  VVliiU'     DIO  18  6    r'uiriiD]>  I,imiu-.l  -   740    0  0 

Bmclfiird  Corporstinn  h»ve  sci-eptevi  the  teinl^r  of  the  Leeds  .Steel 
AVuiks  for  the  supply  of  .-tei>l  giidLX  rails  atid  tuliplat*?^  r(i[uired  for 
leljiv iny,'  tiie  Manchctter  roud  Irannvay  al  £7.  5j.  and  Ion.  per 
ton  rtipectivcly.    The  following  tenders  iiave  been  accepted  lur 


and 

r^  and 


glaziers'  work),  £»29 ;  Bradley,  Krischke  &  Co.  (plasterMN'  mrk^ 
£14.  13*.  ;  and  T.  H.  ileu  in  [uinters'  work).  £171.  178. 

Middleton  Corporation  have  rei-etved  tenders  for  the  supply  of  a 
traction  switchboard  from  the  Brush  CJompany,  Ciiwitu  Lioiited, 
Crompton  A  l.'o ,  General  Electric  Co.,  Mechan  &  .Sou,  Kertrara 
Thomas,  John  Fowler  &  Uu.,  W.  J.  Fryer  4  Co.,  Walaail  Electrical 
Co.,  Robert  \V.  Blackwell  &  Co.,  and  Dorman  and  Smitii. 

Walsall  Coanoil  have  accepted  the  tender  of  Uessr'.  Tangyea 
(Ltd.)  for  an  8-ton  travelling  crane  for  the  elecirieity  works  at  £840. 

Oreat  Yarmonth  Corporation  have  accepted  the  tender  of  Babcock 
and  Wilcox  for  the  supply  of  two  bocoter*  at  £1,810. 

Crojdon  Corporation  haveacci;pted  the  tender  of  >lessr«.  B.  Danka 
A  Ca  for  two  urater-tube  boiler*,  at  £1,630. 

Wi^an  f'orpomlloii  iwi-*  riaead  aa  ocdar  with  the  Oewml  Elaatiio 
Co.  for  an   1 1  itlninl  Hum  njimmi  on  fba  ttmt 


M  lltt  laak 

liil  tfiippliuij. 

Llundii'irio  l)ii<trict  I  'outi  nl  h:n  c  AcceptL-d  the  Under  <jf  iheXa 
EU;lri<;  Wiring  C'l.  for  thi-  wiriii),'  of  '.he  Town  H.ill  iit  £482, 

Aberdeen  (iaa  and  Electric  l.i^ht  comiiiittec  ha',  e  a^jccj^led  the 
tender  of  Mcsra.  (ijli  and  Wiilker  fur  the  erection  of  a  chimney 
stalk  at  the  Doc  vilIiij,-8  elcclriuitv  works  at  ,£^,M)7. 

Duitdise  Corpuratiuu  bav«  accepted  the  tender  of  M«*an.  Doulton 
A  Co.  for  underground  electric  coiMiiiitoaliBl^BaA  On.  Thol 

covers  all  deliveries  during  1901. 


liriti^h  KlKlric  Truction  Co.  hiiv 
Fr*Bk  SSmtr  &  Ca  for  two  •140kw. 
for  the  Haybaok  power  sl^ition  of  thr 


:  [ilaccd  an  ordrr  vvilh  Mr*^r«. 
"  Hi.dio.-<."  traiiuvav  ^^MivrAtor* 
lotteries  Kltctric  Tr^ctikjn  Co. 


■vBoottS  I 


ictivcly. 

rko  imiiM  it  tte  Vallaf  •Mid  daotxiriilar  atotioa Messrs. 
ntnaa  UMmk  A  fiona  (ueavatflmP,  ■aaoo^  ana  brfeUavni'  Work), 
£14,640  ;  Qobctt)  A  Co.  (»mith  and  ironfoanden'  work),  £d,S9&  : 
WUkinnon  and  Dawaon  (joiners'  and  carpenter*'  work),  £898  ;  Hill 
aad  Kakon  (jdatanC  wockX  £100;  B.  Tomaod  (pbunlitiif  and 


Isliagton  (Irfmdon)  Borough  Council  have  accepted  the  tender  of 
McMi^  iahik  Gnmr  A  SonMar  wator  Wwt,  taiik%  Aai,at  tha  Elaa* 
giOTO  alaattMly  wadu  at  £11,710. 

A  \fXK>  B.r.  abMun  dyiurao  Ibr  the  aitenaioo  of  the  aliitrialj 
gmanitiHg  slatioB  at  Bnuoefa  is  on  order  firam  OoaipigBiia  latoi^ 
natiioiMla  d^Blaetridti!'.  Lii-ge. 

BD8IKB8B  M0TI0B8. 

Ur.  A.  H.  Hunt,  who  has  been  for  the  paat  IS  years  with  ijtn 
Edison  and  Swan  Co.  ha*  fevered  his  connection  with  that  firm.  Wa 
learn  that  Ifr.  Hunt  was  for  three  of  four  years  in  the  incaadeaeani 
lamp  manufactory  at  Ponder'a  Knil,  an  i  for  the  last  eight  yean  ha* 
had  control  (under  the  gi^neral  maca^er)  of  the  ejtimatinc,  buying, 
[nicisg,  catalogue  and  adrertisin^  dei^urttncnla  in  London,  Fur 
some  vean  prt'viom  to  hi*  assncialion  wilh  the  Edison  and  Swiin  Co, 
Mr.  Hunt  wui  counwltd  with  the  clcctricul  indvulry.  Uc  hni!  now 
taken  oflioes  and  warehouse  at  d9,  Uresbam-street,  London,  E.C.,  and 
will  shortly  open  a  »howroora  fitrelaotrie  light  fittings  at  tbataddresa 
for  supply  to  the  trade  only. ,  Ur.HuaA^retueaieatftou  the  JEdiaon 
and  Swan  Oo.  to  aunt  on  hi*  own  mnuak  it  »  poifiMtly  frioadlf 
arrangament,  aad  ««  wWi  him  ovary  snoeat*  in  hi*  Tentnn. 

The  flrni  ofWooda  A  G«i.alai*ri8  Ifgkt  anj^iMW  and  aiaBnlita* 
tnrera,  8,  Gray's  loMoad,  dondaii,  baa  kaaa  dttaead  to  Uaiahall 
and  Wood*. 

BAITKBUPTOIBS,  UQUIDATIOira,  Ac. 

A  meeting  of  tbe  Siacroom  Electric  Lightins  St  odieato  Aid.)  will 
he  held  at  tbe  OooMrvative  (Uub,  Higher  Ardwiek,  IfandNaler,  on 
April  10,  to  iec€ive  an  account  of  the  winding-up. 

A  meeting  of  t)ie  I'btcton  Electrical  Co.  (Ltd.)  will  be  held  at 

6a,  Austin  Friai.%  London,  K.C ,  on  .^ptil  2.'5,  to  receive  an  accoimt  nf 
the  winding-up. 

A  rcCfiviiiL;  oriicr  hw  liesn  madt>  ajainst  X  I.  QrMDberg  (trading 
li^  .Midland  Klt^ctrical  Co.),  30,  Arihqf.|Hd,EMillg|hMl,aMrn^C«l«' 

liae-8lf*et,  bt.  Paul's,  IJirmingham. 

Claims  against  (ico.  Sttviuann,  elc-tricul  engineer,  4o,  St.  .loluiV 
hiU,  Claplmui  .Inm.tion,  London,  S.W.,  who  has  executed  a  deed  ef 
aiutij^mmr.tit,  mii.l  be  in  by  April  i,  M&  F.  W.  Dnvi^ 06^  FlubaiT- 
pavement,  Luuduu,         ii  irufiirt-. 


\\ir  Auction.— Mt:^.9Bi 8.  I'crcy  liuddUston  &  Oo.  have  been 
instructed  by  the  rticciTr  r  for  the  debenture  holder*  in  Measn.  S«x, 
Slatter&Co,  Llii  in  li>|iiiilation)  to  sell  by  public  auction  at  tbu 
Foresters'  Hall,  Cleikenwill  rmA,  I.wdrm,  K.O. ,ou  Thunwiay  and 
Kriday,  March  and  2^.*,  at  Hi  for  li  a.m.  precisely,  a  6U>ck  of 
electric  supply  stores,  some  partacuUn  uf  wbicii  are  set  out  ia  an 
advertisement  Oatalcguea  from  the  auaioneera,  72,  Finabury -pave- 
ment, London,  E.C.,  ana  oo  the  premises,  of  Mr.  a1  A.  Veatman,  C.  A., 
Gresham-buildiaM^  !l»*iH|l?iairattWBl  London,  E,C,,  aad  Ueton. 
Elli),  Munday  aM  Glaring  aoUeitofB,  lA,  Callexe  hill,  London. 

For  Sala.- An  adfirtiwrt  eootaiaa  yaiiicolafa  of  »  47  M-r. 
(;rus.kl<;y  gas  engino  Bad  M  B,O.Cl  abmt-wonnd  dynanio  tut  aala. 
AppUoktiaoato  SfiMia,  SliaiAaiidaBd  WatMV,  eonBUtln(  angjaaaw^ 
Greakntwat  Ckambara,  Leeda. 

Acaota  Wtatad.— A  leading  British  manafaetoring  firm  making 
cablea  and  win*,  are  kmpi,  meters,  iustranumla,  &c,,  wish  to  appoint 
selling  *genti<  in  important  indn^triiil  ceutrus.    See  advertisement. 

Catalogues,  Ac.  By  a  trade  list  dated  March,  1901,  issued  by 
tbe  London  JjJaotrie  Win  Co,  PJajrkonaa  YanL  London,  K.0.| 
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■n  fotmer  price  Hits  are  cancelled.  The  new  list  contain.^  a 
nmnb«r  of  uwful  Ublei  of  ai/e*,  weights,  reaistaneei  and  wurking 
GUrrcntt  of  copper  witei  and  cables.  Pricei  are  given  of  a  large 
variety  of  c-iVstfts,  llfxibk?,  instnimi'tit?  anil  'ine  wtff^,  fusiW*  vrivps 
and  bniHUfc',  tfle[>h  ine  ccT'l^,  im\  suinirn  i,  .vinl  »i)-'i;iul  tables  .iro 
dvvot«<l  to  ji.ii'liciilan  nti  l  jiricr!  ul  Mi>rliuu»  plutittoiU  wsres,  tor 
which  the  Loni  n  ICloriri  ■  Win/  Ou.  iin?  excluMre  agenta,  nad  of 
"  Kureka  "  wire,  am  alloy  numufactuceti  by  the  company  eapeciaUv 
to  give  high  raiatancc  witli  a  t«mperatnre  co^cientpnctieiilljiiiL 
The  liat  is  very  complete  and  eonipact. 

M«m  John  Speneer,  Globe  Tube  Works,  Wedneabioy,  fttlfa* 
kM*  jiut  llMHd  a  Rviaed  trade  li»t  of  tabra  and  fitttiiigik  ■  nf  aa 
Vm.  «•  pwawt  fbe  lilt  is  dated  July  16, 1899. 

•'■sMiltw''  aum«U»d  Steal  Ooikliiit  Tabfls—The  Xew 
Bnthertan  Tube  Co.  (Ltd.),  (NmiBef^-raaii,  Wolverhjunnuni,  in 
andigjf  their  new  li»t  of  "  Kxeebior"  cmnelled  .steel  conaiiit  and 
fittinKB.  adWse  ua  that,  for  the  convenience  of  their  London  and 
South  Cooat  ciiatoraers  mi  <  tli.-e  li  is  I  -.-t.  ngiened  at  OC,  Victoria-atrecl, 
Wcatniin'ifer,  Tjfmdnn  S.W  ,  where  kn^f  atocka  wrill  be  kapt.  The 
apccinlitii."^  of  tlx-  f.riii  incluilo  coD'I'iit  and  flttiag^  ol  wUdk  dw 

new  li-'t.  i;ivi-a  firiTliculiir'  and  lUjflralii'n'. 

Exports  of  Electrical  Apparatiis  and  Material.— The  fo'.lnwins 
list  Kivi.i<  oUiuwl  pU'UcuUrs  u]  Use  c^cji  irCs  >(  liriiiah  mannfactnred 
el'.'cirii.'Al  apparacua  and  material  (incl  l  iing  ttjle^ph  aad  talcphmu 
wir«  aud  material,  bat  not  indnding  el«ctncal  iUtraiiMiibi  or 
■MkinN,  wluflb  «n  tiM  mguMj  (picUad)  from  Maidi  1»  to 
Ibnh  iBfWitbthaMHaordMUiuHin:-- 

J/ri«i— DurUw,  £651  ;  Tcirt  Swd,  £36.  Jr-Kii^'na— BuMjin  Avre«, 
£a04  (ineludinj!  £120  lel»itr»Iih  c»ble).  A\uiral<ina~ MaXMe,  f!27.M4 
(including  £27.518  t«I»^*iih  mivteri»lj ;  AuckUml,  £60  ;  MWlmunie,  £259  ; 
r-.n-.d,  ilBO  :  I'ort  Clmlmcnt,  £126  ;  UTckhaoif-t^n,  £5t  ;  Svdnry,  £1,654 
(iuai<i<iii>|;  £149  trlogmph  oaljl*;  Wr.j,-,/_rrni»mt.ucn,  £l5,SO0  (t«!e 
i;raph  cable;.  ltrui$h  <r'«p'<i>ia - |)emor»r»,  £396  'inolu<Kni  £82  (elc-gnipli 
material  ^  C(yo»— Colombo,  £60.  C'Aina — Uhanfrhai,  £249.  Dimmaric 
— Co(i«nt)agen,  £61  (telegraph  wire).  ffV-i-wtny— Col<ign'',  £1  1P2  fjfis. 
graph  cable).  Oihmltar,  Jt'1,750  (telegraph  caWci.  //..'/.u...'-  \n>!rT 
dam,  £16.  Ifonn  Ko»'j.  £l.COa  indM— CakutU,  £1.923  :  Madra<,  £136. 
/l^A— NajiiaaU.  £747  ;  VokolMBli,  £Ua  JtftfK  £1,7»0  (including 
<l,TSOIdegnii>h  catilc).  A'ucnla— St  Fitarabanc,  £34  antct^r^ih  natariall 
■Spain— Huelva,  £6C0.  Strait*  -'?<<tfo)i'«<*— I'ennox.  £115;  Siognp'>re, 
£618  (Including  £346  telegraph  materiKU.  /Tun'.nr,  £107.  Total, 
tSlfitAt  tlllimt  £52,666  in  the  correapiMidiiw  waak  laat  yaar  (Harcb  14 
toW).   


COMPANIES'  MEETINGS  AND  REPORTS. 


City  of  London  Eiectrio  Lighting  Cio  (Ltd.) 

The  orilinu7  ^cral  meeting  o(  tbii  vumgiKf  «H  hiU  yMttrdafi  Sir 

lUvid  I..  S\(.oM(iNji,  Itwtv.  pre-lrtinc. 

Tbi-  MAN.\<ilCH  and  8E'  lil  T  wn"  Mr.  .T.  Ooil  Itullj  reii.l  the  noti™ 
catttni?  t^nieetioj?.  and  tbe  te^-Tt  Anil  acoountv  ware  Inkno  u  ixwl. 

■^M^  I'H.VIUM.W  said:  The  nuin  pniiil  which  c«ll»  fur  rmnark  in 
the  reixii  t  a  the  table  of  6gurcj«  given  on  pft«o  7  under  ''Av«r»i5C 
nrioe  prr  uoit  ubtMued."  Y<m  wilt  obacrve  tiuit  ttw  ararag*  prica  f«ir 
ISOO  MM  been  iMnr  Ibait  ik  aoy  pmiom  jiar,  baiaf  4-aM.  pir 
and.  TMa  fiffut*,  ooatMnad  wiUi  two  other  dpconMlancaih  baa  i«n- 
tiered  it.ipi"  «jbl<'  U>  i«y  a  dividend  to  th>"  onliiirtry  sharehoMcn.  'llie 
olhc-r  in  jioiiUinoO  are  the  price  of  coni  and  tl»  Wtuking  coet.  The 
inrri-ttw  in  Uus  grtiM  revenue  fur  1900  win  t'?5,0Jl.  I  if  the  increated 
expcifiu  atnoun(e<l  t^i  t'39.830.  made  up  a*  !•  '.un  :  /.;4  100  for  coal, 
U:3,000fur  wn^ei  and  otiior  dcuilf,  Jt.1,100  for  tMn  and  laitt  an>l  .i'1,630 
fee  Variwa  other  it«m<<.  Coneoiueotly,  alih«ugh  the  IniMDt.'-  i  tl  i> 
CMOpany  bail  «nnrmou«ly  iiK-reaMil,  there  Wii«  an  aetnal  Inu  in  tin'  i;rt, 
npoguv  ii»  r.imii»re'l  wi-ti  ISO  j  if  £4.7J9.    Tlii.-  .^inouiit  uf  ••>nl  uv.l  last 

Bir*\«««le<l  75.000  t  '-i-  It  .1  «v«r:<gc  priL-e  of  il.  Oi.  i  !  ;  -i  v  u.  In 
99  kb«  nvaragv  price  wm  14*.  l(Xi,  and  )t  &liuiild  I<f  1n.rn>-  in  mind  (liat 
a  dnp  at  liar  taa  ia  aqoal  to  rather  more  than  per  o«wt<  aa  Uw 
ordinary  iluna.  That  la  for  the  mmf  ncominl  nrpoa),  nf  ewine.  We 
iMked  you  to  enable  the  director*  to  rai<«  further  oapiial,  ami  pernu«.<iuii 
vtan  i.Tante>l,  and  it  liai  Wn  duly  »i :'ed  tipon.  Tli"  mnory  lii<  l«eu 
»'K pen <!<•:!  in  tlin  ni'-'t  "iffti!  ii-.-rriT,  »nd.  we  li«lieri'.  I  nuiv  "ay  -.v- 
-iiiti  11  VL-ry  t'C('[i..:n'.  h«;i  Tt?«ulted  in  i;qn*'^'jurni?e-    ' 'i  i  "'ir.<r 

itiat  uiooey  hiu  ixast  eijimiKtt  oi>n)p»ratively  recently,  and  the  ftdvjuit.i,<;ia 
firaaiiiwUI  come  in  in  ihi«  eurrenl  year.  Iti»well,  therefore,  to  Iwik  » 
llttla  abea-l  aud  we  what  our  prospet-t-  «re  for  the  yr«r  n>«oing.  <  'o»l  haa 
li^uii  t"  fa!',  t:i  1  the  ccMO'^nim  no»  l-cing  ertoct»l  will  CMii>i'lcr»bly 
ir-itie  till'  w-  rkin.'  eii^tii,  and  with  the  new  tririff  a  con^ideiable 
increase  lu  tlie  rcL-eiptu  iihi>uld  cbiu*  ;  Id.  ler  unit  in  wurkiiij;  co«i».  or  in 
IB/  other  direction,  i»  ciiiiii..l»nt  to£SC,000  f.  r  IZ.OCO.COO  uiiit».  iiiid  oui 
lait  je.>r'«  oai|iut  nppr..iiitMd  very  ckwely  \.i<  1200J.CO0  units,  ai>  that  it 
baotvery  diffitMilt  to  <-!llculate^  oothaaharea  iuoerl.  thut  tli/it  repi-encDit 
•bout  7  per  cent.  tUu  yuu  nnu(  not  accept  then  fl)n<rea  al>>rluiely  an  I 
pill  them  becaiiic,  in  fii(i«  "f  com(irlition  which  isUmnil  to  iii  i-*vi'ry  sliut-'lr. 
p«rhii|H  in  .»  reriom  form  for  nil  «i-  km-w,  wo  »hsll  hare  i  t  •!  rtngtlien  i  • 
fuwtauf  thiacoffipaoy,  aad,]<roviUtng  tfaeaiiorehulderagatApropciaiiMmui  '.A 
tht  (tafltawUeh  M  tewt  wmaaniala,  a|Mitiaa  vOI  iMMte  baaataaMa  l«r 
maiiDgnnctai in  tnofawraaoaa  toaMUwaaaatfWHf  ediKwn.  IihovUltka 
•>T»ee  TjifiTe  fo  rrfri-'H  vovr  mewin'  n^<t  ^"l-nj{  the  contmct"  mMle  fxitween 
thi«  .  i.miiuij  «ii>!  til'-  <_'ity  of  I,.iii1<im.  Nn  ijuaation  wa«  raiiutd  about  the 
*mliditj  of  the  contracU  until  man;  jeon  aftar  tiMV  bad  baan  uada^  and 


when  prooperily  luul  foUnwed  oor  footetepa.  Then  certain  meqjben  of  the 

r<vrpontinn  »t-irt»'d  the  hare  and  tried  to  decUrr  that  the  contract* 
WI  T!' invn  ill  I  ■■  !  uid  p^nt  out,  ti>  iihow  Im>w  uiijuel  (licir  action  wa«, 
tti  It  i.oly  tbiTt  K<^ntl<-cnen,  1  believe,  bel-l  ahart*  of  a  moat  Doioinat 
>  irii.  Om^  1  tbink  it  wae  ibown,  had  puwhawd  900  aharaa  hefor* 
thr  cflBtract  w»«  made  and  look  them  up  aW«Tw«rd«,  an>ither  had 
[I  irrliv**!  100  share*,  and  aiiii'.hr'r  50.  The ''isi^' wct",  1  thii  V  nt  il  it 
tiiiir-  £3  uii;ii>n»1,  and  not  at  .'»!iy  piemiuu^  ut  a'i,  \  V'.i  r  i  Jn  the 
iiru«li  T )  1  think  in  the  Itrtith  Compnny.  eo  tlmt  Wnuee  three  of  their 
own  iiii'inbei'i  ha>l  held  350  ahaioa,  noith  under  £I,OQOttliqr  triad  to 
apeet  the^  large  oontracta  in  agreatwealLhy  city  like  thia.  fShame!)  Th^ 
aonl^t  to  declare  them  iuvalid.  aa  you  know,  and  tbought  to  take  advan- 
tag*  of  their  own  wrung,  which,  acconling  to  the  flraC  principle  of  Eoglith 
law,  nroBritinh  KU^j»-t  rai;  tin.  but  tlifre  happeoa  to  6  c<;-i  t  dn  act  or  acta 
wbicti  !  ■^'ite  '.'ill-  n.i'.uiniit  :  I'M  :■  'A  juatice  iti  favour  u.'  '.Ii^  Ccrporatiuu 
of  the  City  of  I/oiufoo.     I  will  not  attMDUt  to  criticise  tlta  actkm 

of  the  CilV  antlbariti'a,  m  prohaUjr  if  I  mi  ao  I  ibanM  ha  aria( 
hkoguage  wudi  I  might  regret,  hwaaflat.  We  afiplitd  10  Oa  Oaurla 

to  declare  our  contrxct*  with  the  City  Carp;iratii>n  valid,  a*  it  waa 
xlmply  inipoefible  tliHt  two  ]iarlie«,  ouraelvea  and  tha  City  authtiriliea, 
ouuid  go  on  working  when  one  »ide  wa«  dccUrinK  that  our  noatraelx 
were  valid  and  the  other  side  declaring  that  they  were  WR»t«  paper. 
In  the  ('oun«,  ill  the  first  iinUinco.  Mr.  Justice  I'arwell  t»iok  what 
we  considered  the  right  jniiit  of  view,  and  declared  f<ir  ua  all 
nlonK  the  line.  Katurnliy  the  L'ity,  batiui;  once  been  nivic  defendanu. 
Mid  fiiidln^' the  c»«e  a^rtiit^-*  tl«?i-ii.  wi-r-e  bntjr,.!  in  ii';---*!,  l-i  rlc  i '■mrt  of 
,\n|icul  the  deci>i«ii,aa  if  jt  balj  >  ku' mui,  ili«i'i''il  tlic  hi'ii'iiii-  I'ctn-cenun. 
We  sained  tlio  aaaiern  part  of  the  City,  which  ia  ratlier  more,  or  aboiit 
equal,  to  tba  wlMk  of  tha  Cllf,  aad  tiMiabra  thagr  caooot  under  any 
cnramataneat  antar  into  oompetltion  with  ua  (haro,  either  by  buying 
up  tbe  Char!ogCr']i»  Company  <n-liy  obtaloiiig an  order  for  ihemielvea.  In 
the  circiiniat<ii(-e>,  nnd  after  taking  proper  advlee,  the  Uaard  hafc  decided 
op  tb*  pr^'wen!  T">f  f^^  n|i^i.ral  n^n^l,  ihi'*  la**  i^t^^rlni-i.  We  do  Ur.t 
know  jri  whiit  ihi-  I  it.r  ^vlll  ilr.,  ■,u;n'''ii-r  I ^i-y  will  1 1 <|ieal  Of  not. 
But  ttiia  dcci'ian  coru|>licaUii  (uMien  very  much  in  regard  to  public 
lighiiag.  Wa  had  a  cont-oct  with  the  Cl^  of  Leadoo  Ibr  the  public 
ligbtioR  at  <o  nrach  per  tamp.  Owing  to  tha  recant  daeitfaa,  there  ii  now 
ri"  rontrftft      exiwtenn*  vf\f}\  rp^^urd  t"  the  wi'^leri^  find  rentfnl  Ji-(Urtcta, 

ll|iJi;:i  ill    til.'   I    ■■trn.  'Il.tli'-'t,  the   r.  n  1 1  r,i.  t  stui  i' Is  C"  ■ '.     -U  llie  |'r«»eilt 

time  we  are  in  ciinmuDicatiiin  with  tbe  City  authorities  nod  we  hope  tliat 
tome  atrni>geroen';  whi'?h  will  be  saliafactoiy  to  all  pjrUeK  iotereated  in 
regard  to  tbe  liKlitinK  of  the  weitem  and  c«alr«l  di«trirt'<  will  be  come  to. 
There  ia  one  point  which  may  ari*e  in  your  ininda  and  c»u?c  i-onie  alinn. 
It  in  that  you  iii«y  think  tlint  in  oon^ciiuence  of  tlie  recent  deciaion  we 
luive  la*t  tin-  tiirbi  ^upp'y  'urrcnt  in  the  w«Ht«rn  and  ct'Utral  ili«lricli« 
of  the  Ci:'.  1  l.i-i  ■  .1,  I  ijjht  I"  tell  jou  that  oar  jirorUionnl 
order  in  in  uo  way  ti>ucli('l  1^-  what  bat  bii|ipeued  in  the  Liw 
Caur1i>  We  ahail  be  in  the  City  bt  tiM  aaaw  witf  a«  tb*  olh«r 
•laeirla  Hinting  eaniianlaa  are  la  Uielr  rtepeetlve  Attrieta— the  alactric 
lighting  ooinpauiea  Uial  luive  made  no  contructa  with  the  local  autboritie*. 
The  Keiieral  buaitieaa  of  thia  cuoipiinf  ia  not  touchnh  It  i*  aimply  a 
<pic.»Li(>ii  of  public  Hgliling  and  »iiiiilar  ijui'Jitivua  which  are  oot  vital  frrnit 
any  great  point  of  view.  Hut  it  [(important  to  thtaextent :  If  ue  are  not 
t'O  have  tbe  t'ity  oi>nii>ecing  with  ua,  with  the  rale)viyera'  money,  it  ia 
important  th«t  we  ahoiilil  have  n  contnact  hinding  in  mina  ryirlitmof  the 
City,  if  pii«.<ihle, ami  ita  far  ai  ni»l  ler>  go  we  have  that  ni>«  f  tin-  t'S-l.>tn 
part  of  the  Cilv,  nnd  I  !«l(rve  in  the  cv»Tit  nf  n;iii<-iil  .mil  \'-«\, 
and  we  muHt  oon^i.-Icr  tiiat  u.-.  i.  pnftaibiliiy  Iwi'uh-'  th''  Ih'.t  i*  vciy  iuin/, 
I  do  not  believe  I'lirlianicDt  would  be  au  UDjual,  after  wliat  Itaa  bap|>eue<l, 

«n  to  permit  tha  Oitgruf  LoDdoa  to  con^ia  widi  tiiN  raapMrwiMBit 
had  placed  befofo  it  (bo  fast  (bat  tbe  Oorponrtion  had  UmIcmi  their  cob- 

traot»  becauae  three  of  their  b-"ly  held  a  few  pounda'  worth  nf  nharea 
ill  it,  or.  rather,  in  connection  with  tlie  company  which  precedi'd  thia  one, 
bec»':-  tbe  riiDtr?<'t«  were  •.r«iiaferr««l  to  tliia  company  by  another.  Iniii 
my  v'.ii  |. 'it  :  .  :  i  ic  v  ■.ii'.'  w  i -i  enemy  the  ahareholdeta  of  thia  cnnipany 
h.ive  LaiI  Lk>  uoeounter  alt  ihrouyli  thi.'  itii-ve  it  that  the  public  placed 
compk'lc  cou6'l<-iM)e  in  the  boneaty  and  bilegtiiy  I'f  tbe  City  of  Lnodos, 
and  it  '\i  only  natural  that  the  aharca  ef  the  City  "f  I<->nd"ii  {'nrnfiMf 
►h'jul  1  b.xe  been  regardi^l  m  it  firi«t-cl»-<i  In ibi [  hive  nnw 
told  yiai.  Ill  .11  uii vmnulm)  way.  why  nn  'i-'ulr-nil  i-  tmjublo  mi  ''m 
nrdiiuu-y  slum's  fur  1900,  nUo  what  way  Ik-  I  he  coiiitilinn  of  things 
and  what  we  hope  will  bo  the  c"n.li>iiiii  of  thingt,  at  the  aad  at  Hut 
year  ;  and  alan  ilin  c.iaiplic*te>l  position  with  the  City  aufbuiitiai, 
I  t  ji;lii  about  by  tlvc  deciai  m  of  the  Courta  r»pecling  our  conlraett. 
I  'll  11  1-  nating  (jueatinn.  I  cina'der  we  have  b<Tn  dealt  with  in  a  very 
uii?^  1^  nni  ner.  In  Southwivrk,  where  <>iir  mting  «>ught  I"  be  tlta  lieaTieat, 
V:  U,  ii  ibe  year  1886  we  were  a<««*Hd  at  £6.348,  in  1896  at 
£a,000,  in  the  foUooiag  year  it  waa  raised  to  £11,092,  aud  fur  the 
put  year  to  £ia«&  Wbaa  fw  ramamhv  tia*  ae«aaiWa(t  Uto 
6«.  tn-  7ak  in  tbe  pound  to  M  faU  on  that  mjiniiiaaat  yea  will 
If-  thil  it  meana  a  f  jiiaiderable  item  ti  the  enmfvinT  ■r'Ihii  th^-ir 
L'ltl'  i  -i  uic  nut  too  well  filled  with  ':■  m-  e  linvc  n|ii'  il'-i  i>'^iiin« 
thia  increase.  Tbe  ad<littuual  nuihinery  wiiicb  (ua  been  ptac«)  in  our 
workd  iH  fur  the  pi'Mluction  of  catitinuoui  curn'Ut,  which  aittpHBai 
tlie  working;  to  a  great  eileni,  ami  i'«  also  very  efficient.  A  considanliie 
sum  hsK  breu  cxjieiuled  .m  ciiblev  fur  exteudiOK  our  net-work,  and  upJtt 
feeders  to  ctiuxliin  the  |Mv-^aure  tbmughout  the  ( 'ity.  At  tbe  preseut 
ti  ti»'.  fit-rbujii  within  a  few  thDUf  ind  our  number  of  lamj^  ft|i|'he>l  fur 
iiLsy  1 1'  1 1..  II  1'  111.)  c.juiraleot  of  54O,CO0  8  tp  lamp-.  Il.c  illrec^>^^ 
deeply  ay  uijiatliiac  with  you,  and  are  alao  aotry  on  their  own  acoounU  We 
baiaaianiaalakaiatbaiiwlertiknii.  I  no*  mora  lb»  adeptioa  tha 
report  awl  aoooonta. 

Cnl.  MAItTINUALE,  ('.a.  in  >^ocoiidiog  the  rosolotioo,  aaid  that  ka 
cnnaidored  the  outlook  fur  the  preaent  year  to  be  more  IhroanAla ^MM 
the  reaulte  e(  laat  year'a  nenrking  wouU  aeam  to  iiwHaata. 
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Mr.  HICKS  »ike4  why  the  i-^  l  l.nl  b.r-  t  Lha'aooehnlim  OOt  to  go 
l<>  th*  Hotwe  of  Ijonli  with  the  coui]'"  "  ■  "  -      '  , 

Mr.  FITCH  eti<|ui«d  who  vtm  rt  r  ''^  for  th»  triMBtiagflfUW  «*» 
rbkruol  unit  by  which  lh«  miiuijj.u>  had  iMt  rtout  £SO,0lXK  The 
iJuir«»K>lii»r«  CDttlil  l>M«  bail  a  dividena  of  8  por  •^nt  if  tJi-t  HtI  n-t 
httpp*tie<l. 

Mr.  VurV';  rtii!  tV:f>  iJTiwent  pn'ilin'i  ?>f  iffnir«  wn  rpully  .luc  ti»  the 
•hnnw 111  1  s.-l1u-i  ..f  tl.r  C  ri. i.r.M lull  ,,5*iii~i  ilii-  L-.ini:;.uiy,  TUe  Corp4>r»- 
,tion  luul  briikcn  fi>nlrn»t»  tJuit  were  eolnnuly  niftde,  wn!  h«d  "et  «n 
•xample.  «ot  «nly  to  ntlwr  a>r|iorati<a%  bMt  to  tll«  whole  bu-inew  o>ni 
munity,  which,  (ic  ihmight,  ought  not  to  h«  p«M««I  oror  without  eoii>rn"-i>U 
Tho  c<>rpor«l<<>D«  wwe  nnr  gU.!,  wh»n  electric  liphtin?  uiiiltrtukioK  nu-»nt 
B  ri«k.  for  the  cniiijuiDj  to  wnie  for«»r<l  Bml  .  ili  ■  »..ilt,  no  l  no  Ion?  m 
inwUmtR^rofit*  were  being  Mrood  noUiiog  wik  ■ttki  «>xmt  thn cuiilract*,  l-ul 
p.j  Bivii,  the  company  >>ecaai«  pro»pM«ii»the('orinrttti<iO''w<ii>t«idowtioii 
Uieo-.  If  he  were  to  mII  hi-  hol-llnK  in  thi"  coinjiwiy  to-.U.v  he  rfiouH 
lot*  il.OOO  in  har.l  cn»b,  eiwl  he  S'>t  iu<  .livi.lcml  mii  his  invtslni-iit  this 
ycur,  Thi»  nun  uol  bci'auw  the  i  rmipany  h*!  b«ti  niisiiiwn««l.  l<ut 
because  tb«  r >rf«i«tii had  hrokim  the  •oknm  pleJi;*-  '>n  thi  fuilli  f-f 
wbidi  he.  for  <iinv  I  'jt  hie  money  int»i  the  nouocrn. 

Mr.  JACKSON  aakedif  Uweipwiew  in  cauBection  with  the  Uupiitlon 


MrrSAILKT  woaM  Migceat  aa  •  w*f  out  of  the  .lifficuliy  that  the 
Cortioraliun  ii*iauld  rec-maijer  the  poiilion.     Hf  thought  'li  ii  th- 
IkM  they  cuuld  Jo  wiki  to  enter  into  fre»b  conlract*  with  ili-  '  iiif  .ny  on 
•imilar  linen  to  Ih*  "1.1  .mf»,  an.l  no  aTorrl  tjie  comi«>iy  an  opj.jrtunity 
of  earoinj  tin',  w  hic  h  ih'  v  -.vfnj  eiilillcd  to. 

Mr.  CA  N 1  >I.KB  aekr.1  for  an  eipUnati^m  of  the  following  lurigrauli  in 
Um  rafnrt,  which  ha  cuiMulered  eamewb.tt  oh'-.ture.  namely,  "  your  dirrc- 
tor*  in  riew  of  tltene  cSrcum>tiuic«<  have  nivle  a  moaiftcatim  in  Uie  tariff, 
whirh  ir  h  iwHruft  will  rcoalt  in  a  tulmtJiT)? i»!  iiv-'reM*  in  the  retenuc.' 

Mr.  >!AI;i  IN,  n-fiTrinit  lo  the  •tj.triii.-ii-  ih  I'  ■  he  Corpi>l»tiirt>  had  been 
reoeiviDg  an  adT»ii»»g<;  in  the i«»>.  equal  to £8.000  »  year  out  of  the  public 
lighting  by  the  B>aip«ny.  a»kr.l  wlMsllier  the  Ixmnl  propoeoa  to  proceed 
against  them  for  obtaining  that  money  under  fal««)  pretence*  ' 

TheCHAIIiMAN  ;  I  ihiok  nhw^holden  have  <  ivere<l  pretty  well  the 
whole  ground  with  tlicir  <(0««ti<m«  nn<l  I  will  now  reply  to  them  lo  the 
l)eet  --f  niy  ability.  Mr  link-  hit.  »:.ked  why  wa  do  not  appeal.  We  are 
udviMKl  it  in  not  dc«ir«l  I  i  i  ■'■•■r  reading  what  llie  juds<e«  had  aaid 
in  tlwir  )udgm«Dt.  We  iuivo  li  nionllu  liefore  luin  »hi>  li  we  can  ilo  «» — 
iSaentHtlirt  i^lroni  tlw  <ktt«  of  the  j>idgi»ei<u  If  the  <.'or]Mr«Uoti 
lonnokcaina  tOMi7l«a»ODab)et«nn»witli  ua  it  may  l«  neoentary  to  appeal, 
but  up  to  tite  present  it  i'  thmigtst  •l»»ir>t  !e  that  we  abuuld  not  I  >  •  >  Tn 
tl«  Court  o<  Appeal  tie  if  were  Hire*  juiIk':-  who  g»TC  »  Ulianir.p  ju  U- 
uient.  We  have,  tberelope.  tu  think  twice  betoro  we  appeaL  If  we  ace 
ultimately  miauaod  in  anah  «  way  that  we  oanaafe  Up  oiMMltM  wa  inu«t 
Uieu  gu  to  the  Houmi  of  I,on)a,  which  would  ooat  IM  b«t«eea  X&ACO  ai»l 
Sifim.  With  regard  to  die  redaction  in  the  rate  of  ch\rge  pet  <i'r.i  if 
eomnt,  after  careful  diacuaaion  we  dncWled  to  make  thin  rt  lucrnMi. 
It  h  one  it  llll-^e  vnBf^  whfie  y-i-i  nmVe  fi  iri'ive  in  the  hope 
<  f  iloitih-  '.'ii'  'i-^z'-,  hiii  ii  ili»>4  ii.i;  [ilvrKv«  tutu  out.  t")  lie  »o.  He 
agre«<l  that  it  wax  a  nilalake,  and  tha  ratea  hitti,  therefore,  boen 
iMMMod  At  Iba  aaiMwt  naiikla  aMMOt  to  oa*  that  be  believed  would 
my  th*  eMnnKay,  and  lutnaw  nta  «aa  now  in  fotue.  It  i*  more  than 
likely  Ihit  if  the  previmiit  r.ite  h«.l  been  maintaiuoil  their  .  i  r  men 
wiiuhi  i  iivi'  hioi  hil  Lh-ii,ielv.-s  uvi-r  t  )  the  I  hAring  < 'roas  and  Strnml  i  .m 
,p*ny  by  contrart  fia-  long  |ietiod«,  and  in  thie  way  Oie  City  of  Ixjftilon 
Company  would  have  irretrievably  auffored.  They  had,  bf  tlw  taama 
BnrwMsd,  kept  nioat  <>(  their  e-jitomerr.  Wth  rrgurd  to  iMoaatofUia 
MllBHilW,  Ihcaa  hn<l  bnea  paid  ezeeptiug  tboae  for  llia  appeal  action,  which 
htf  lMt  yet  l<Beo  rendrreil  to  tlie  eonipaoy.  With  regard  to  fuiuie 
arrangamcnta  with  the  City  of  l.iradnn  <  orporalion,  we  hare  called  the 
< 'orporation  a  atteotion  to  the  prr«nt  condition  of  alFait",  cipecially  in 
rtcard  to  tJia  pttblw  light^K  la  tba  weatem  aad  ccatral  iliaLrik^ia  uf  the 
Ci^«Udi,a»b  H«Mitiicl««M«iioewmd.lHivaia|adl  Wa  an  adiing 
tham  for  b«w  caotneto^  and  tlw  *n*««r  •»  hr  raiionad  b  that  ovr  oom. 
niunication  i4  receiving  attention.  With  rfgai  l  I"  the  j>i«i.  wt-  cinnot 
make  any  claim  ugainn  the  Corporatioai  nn  tin'  v-intu  iwiMwl  by  Mr.  Mortin. 
Thet*  may.  however. other  ifmuoiN  upon  which  aui  h  cSainin  may  hemu'le, 
Bcfoiv  ooncludini:  1  *ho«id  like  t.l  nay  on  lichalfof  the  Iniard  tbiit  we 
re«igoi»e  the  loyal  service  of  our  sf.  retary  anil  uianager,  >lr.  J.  Cecil  Ball, 
"f  our  cngiaeer,  Mr.  I:\  Ikuley.  oin-  wtotid  etiK-iucer.  Mr.  JackuWi  oor 
ac'ouiiiHiii,  Hr.  Fiqie,  and  the  whole  of  our  "iiH  from  th«  billWM 
lM«*e>.t.  TttamolwliMi  wan  then  oMriaduoaniiaouiil/. 
The  I .  soiutlMia  •ffmOag  Um  ditidn^  att  out  hi  tha  lapart  mm  alao 

carricil. 

ThareMi«ttaHhrfai|^  lha  ArlMaaotAawcialiw  InM  Bna  wiOi  U>c 
new  OnnpaniM  Aet  were  then  (ubmltted  and  approved. 

The  retirhig  dire<i.>r»  (Mr.  J.  IS.  Bmithwaite,  Mr.  H.  S.  l>eon.  and 
Mr.  Kdwnrd  l.aeae)  Uving  hern  recleLtcd,  Mr.  J.  H,  llKAITHWAirK 
rotunsed  tliankit  for  hi«  re  eleet^nn,  »ti<!  said  there  wa»  no  doubt  they  liiwl 
a  nplfi.ili'l  [ini;:err\\  iiiil  lini  ihr  [•■null  "?  the  ffrcneiit  year'"  working 
wouM  bo  very  different  from  that  oi  tite  p»«t  year.  Th«  abarehoUte-* 
aiNulil  not  bo  fr^hteoed  hj  the  tlirealirnni  competiiion  at  IIm  Chariag 
Cnaa  and  ^^trand  Co.  or  of  any  other  bcfriei  which  were  mtUf  tolHghUn 
thcfn.    Tbf  irtinr.g  .t-a'^itnr*  'xere  tlien  re  ftppointed. 

The  t.'II  A  li:  M  A  N  >  uil  I  hnvi-  nmv  lo  aik  your  attention  to 
a  personal  maiter.  It  is  atnolutely  eiMntitl  that  I  eliould  have 
■everal  yearn  rvat  free  fmin  all  anxiotioa  and  re»f>ooiiMlitie»  aa  far 
ui  potaible,  and  I  have,  therefore,  to  aonouuce  to  yjll  tltat  I  aai  on 
the  era  of  reaigoiog  the  pout  ion  which  you  have  honoured  nie  with  for  *<> 
many  yeara.  I  ihould  have  taken  thii  eourac  at  an  earlier  time  but  for 
tlie  rucks  and  difllcultica  1  saw  ahead,  bat  ri  'v  tlint  tha  cUfkullia*  •Miutu 
i;ie  ui'm  the  j/OiDt  u(  baing  overcome,  i  fc^i  '.hit  tlM  tiSM  int  antnd 
whan  I  muat  plaoa  taj  raatgnation  in  jour  handa. 


.'^ir  IJ.WID  tlion  enleml  into  leii«:tliy  |>eraonal  eiplanation  of  hU 
vi<nvii  in  regartl  to  tlie  future  <>f  the  com|uu>y,  and  gave  iiincerc  in-alae  to 
the  rnnnA[;er  and  i^e^retars'  an*!  the  enginiterii  of  the  comjiany  for  tltiHr 
periiiiiletit  and  ekilful  work  in  the  ]«<t  t^j  make  the  c  jrojiony  the  «<irceit« 
which  it  had  unqiir  ti--r.hly  beome.  He  eipreaaod  hi«  view*  •tmngly  on 
I  h^i  advantage  of  i  ■  niinn  over  alt»rnning  current  machinny  fur  i«ui;h  a 
Mirvic*  aa  tha  City  of  LooduD  Compouy  was  catiad  up«u  to  nndor,  and 
refemitote  fait  ttet  aU  mw  phmt  that  wm  being  put  bio  tb*  aiatiaK 
waa  for  eantinuai».«amat  working. 

On  the  con.-tusi'.n  of  .Sir  David's  remarks,  Mr.  .lackwn  niovev),  aod 
Mr.  Tei-iier  sei  <nded,  a  conli-il  vote  of  thanko  e\pre*'itij  on  la-half  of  the 
>ibarcholilera  their  unMicaad  regret  at  Uia  rotireamit  of  tlieir  chairmaa. 

Sir  DATID  SALOHOlfB  iw«inir  MpoDiied,  tta  pmaadinfla  iMuiiiatKL 


Hotting  Hill  Electric  Lighting  Co.  (Ltd.). 

The  fuurtceoUi  oivlinary  general  meeting  o(  thla  Comgunv  wat  hahl  ou 

Tuaadav.  aadar  Uw  mtMaBw  «<  Sir  WtuuM  Ciooini.  K,as. 
ThvSRCRRTARr  (Mr.lUi.  1UwliIn«> hattaf  read  the  notiea 


Botloa  ena^flilBg 

'I;  1  «<-iit  kii  I'T .  it  ;;ivrH  mc  p>.VKij:-'  Hk' oij  to  b»VO 

"  me  . 

the  1  iirectora'  report  and  tbe  aocounU  for  tlia  JMA  year.  X  aafgr  I 


the  Tteetinp, 

Ihc  1  IIAIIOI  AN 


the  opportunity  oi  pn»idiDg  at  your  aonuai  nenoral  meeting  and  pimeiktiilg 

UiaMMtyear.  Aaaggrkiahaeii 
■ent  to  each  aharcbolder,  ao  I  preaame  you  willbika  than  aa  TMn.  Wa  all 


regret  that  the  account*  <)o  not  chow  a  corroapondiag  ilitraana  in  tlia 
piofitf  aa  compirrd  with  the  previous  your.    Tha  eniiavatioa  I  t»iM 

Joul  with  I'rwntly  Th"  s*!  'it>'  i n-iial  account  baa  undergone  conaider- 
iihle  uhaiiK'  unil  h  i'  l*f>Q  in  ren  - -il  '  y  the  ad<lit>OD  of  £100,000,  of  which 
£22,(100  were  iaaued  to  the  •bareholder*,  leaTing  an  UDia>ue4  t-ntanc*  uf 
4:78,0011  Th*  wiiolia  «l  tha  Tnfatneo  aad  foandart'  ihani  hnva  bean 
biaued  and  ara  fatly  paid.  The  remaning  £19.000  of  ln«n  eapital  liat 
been  taaued.  l>ringiog  the  t<ii«l  amount  of  4  f*' cent  m<\r>f(K^r  delion- 
lure*  up  to  i.'50,000  On  the  e,i{i-;Dilitari>  ~i  ic  i-  --en  iii-reaw-  of 
£27,639.  Ai.  4d.,  rainag  the  toUl  expenditure  from  £137,i60.  19a.  7d.  tu 
£164,990.  2<.  lid.,  the  largoit  two  iteniH  being  expeoditure  on  new  maioe 
and  ou  nMdsiDery  to  meet  the  Inereuing  demand  for  current.  The  coat 
of  tlie  new  maina  amounted  lo  £12.190,  luainly  for  conitructiDg  the  thrc« 
high '  leiiaiun  inaina  from  the  joint  worka  at  Wood. lane  to  the  dittributjng 
atationii,  one  beiiii;  »t  llie  biick  of  the  r.Wtf:--  rinotfier  in  I.^TieiwtiT  ro>rl, 
Noltiog  Hill,  and  a  tliiril  I  j  tho  .AihiisMU  n->  i.l  •'i.ri  ict  in  re-.k'iinesn  f  ur 
the  diauibutiD)^  atation  to  be  erected  in  that  neii^huuurbood.  Nunrcroui 

other  amdt  asiewdow  alae  hwe  ham  aade  ti>  connect  up  fmtlMram* 
■umori.  AdditioMl  wpendltare  on  Baed  andiiner}',  amounUag  to  StlUt, 

repreaentu  the  coat  of  the  nintur  Keneratom  and  accv^mries  u«ed  in  the 
dintributing  ataliona,  th«M  being  rr'|ulrcil  Vi  enable  ua  to  utilise  tha 
rUTTfv:  generated  at  the  Wood  laite  workn.  The  aom  of  £6.514 
pei.r  MIL  laoft  an4  buildioga  ia  rrprreeiitcd  by  the  «it«  aii'l  build. 
in|;;>!  lit  r.^ncwiitrr-raa4l  anil  tlw  new  ^i^uihling  at  the  rear  of  thia 
Rire.  Ti  e  rereipti  •idc  of  tJit»  aewunt  ahown  tluit  during  the  year 
I'ai.CCO  iihhii  inal  capital  waa  received,  )>ringing  tb«  t<ital  up  t>)  £172,000, 
rr  i;?. (>>:)-  \7-  t  -.  in  excvM  of  tbe  capital  ex|iei-illi 'ire.  But  we  had 
i>lr^,2.S')  III  )ianii  iiiiftijent,  and  thia  fum  I  eifwct  k:'-'.  h«-  |-iireil  durin|{ 
llic  pr««eut  year  for  0!>m(>tet4iig  the  equipment  of  tbe  diatriljuting  ataiioon 
aod  tha  niaah—  «f  a  eila  Mr  one  in  the  Addteew'ttixl  diittricL  t<ur 


proBt  amoonta  to  £9,856,  and,  comparing  tbie  with  laat  year'a  proflt,  a 
reduction  i*  aoeit  nf  £f)0^  Thin  in  ni.^rc  than  Aoc-iiintcd  for  by  two  itema — 
the  eitra  coat  of  I  '  ll  r.ii'l  the  roit  of  renewing  the  aocuuiulatorn.  Hut 
for  theae  the  pmlil  would  rrntly  have  nhown  nn  increaae  uf  about  10  per 
coot.  With  regnnl  to  the  price  nf  onal,  thi4  remaini*  high,  but  we  may 
now  look  forwAr<!io  liome  rrd«eti*)0.  U'ithregnnl  Uithe  £1,200  spent  on 
accumulators,  wa  do  cn»  ,\Titi^'i|' n  !■  \  rep-tition  cjf  tliiit  expeihlituro  for 
a  Ion),'  time,  rtprewntiim,  m  i'.  ih  r  .  the  renewal  of  abtnithalf  the  cell*. 
Th»  i'ldy  other  item  1  n»ml  refer  i  >  in  thi»  account  ii  the  turn  of 
till  10-.  9.1.  for  electricity  >upplie<l  fr.>m  tlur  W.ij.1  Line  workt. 
Thin  icpreNuta  c««t  of  the  current  roeeireil  from  the  joint  work*,  and 
no  doubly  in  fUora  ytara.  tbii  itaoi  will  iiitieiea  Urxdy.  a*  niv  we 
recHra  a  Mmiidertbte  .luantity  of  cvrreat  from  W<iod.|ane  and,  lanBar 
or  liter,  we  expect  to  oh-aiii  our  main  tupply  from  th«l  tource.  The  i>et 
ret.  nueahows  a  Ijaliir.ce  of  £7.444.  14«.  IW  ,  aft-r  ddu.^ting  dcpretiulioii 
and  ihteret!  on  iVhf  jifnee,!  and  i>ew  ordinary  -larc,  Ac.  Ttie  itepredation 
Bil  l  -vul  a*;  ii  ;  uuKi.  ]i  ,»  Ii?eti  M.tedfrou)  £6.030  lo  £11,000  by  the  »d-litlo»i 
oi  the  pKiuiumii  i«cciie<i  <m  tbe  twue  uf  the  Dcw  Hlutree  and  deb.-niure4, 
atid  by  letting  a«ide  out  of  tha  profit*  £742.  Zh,  M.  Another  lante 
reacrve  fund  ia  being  created  year  by  year  ia  the  ahape  of  the  Wood  tane 
ji  in:  IV  M  in  amirdauce  with  the  truat  deed  necuring  the  »tock  ioued 
1.1  |iri i.i  il-  ..p:-.:il  f  ir  theto  work»,  a  certain  aum,  at  pr^naut  £2.(X)0,  hat  to 
be  inveate<l  euch  year  u  a  siiikin;;  fund,  ao  that  in  Un  year  1951,  when 
Uie  loetl  autlMrlty  hea  the  option  to  ptuobiaa^  Uw  Jaint  etalioM  will  rattrt 
to  tlw  two  companiea  free  of  ciul,  aod  wdl  be  dlrtdad  aetMrding  to  tha 
aionunt  contributed  by  each  voni|iany  to  the  linking  fund.  The  ijalance- 
ahi-et  iihown  that  Ihecaali  on  deiHiait  at  ilic  Company's  L<auker<  at  the  end 
of  th'  year  nmri.ntfd  In  £18,250,  anil  nimt  of  %hit  will  be  r>-|uired  to  pay 
contrm  ir*  h  r  ■.  i.ruini'tinK  th<'  buil  i»if«  nr.il  <  piiftnHinl  of  the  di«trtt>utiDg 
•tationa.  and  the  Dcc«wary  addit'onii  (o  tbe  maim  re«iuireil  for  the  current 
aofipliad  frooi  tbe  joint  work*  at  Wool-laaa.  It  i*  latbrr  a  mat  ter  of  cn- 
iaetot*  what  amount  of  oaptui  we  muat  >pe«d  tUiyear,  aa  it  depeiida  to  a 
large  extent  on  when  wo  are  able  to  obtain  a  xite  for  the  di^lributing 
station  in  the  «>ulh  «e»t  portim  of  our  area  of  »op|>ly.  I  may  pcrhape. 
here  refer  to  a  »erioii»  difficulty  the  I'ompiny  ha«  hail  to  cuiitciid  with — 
viz.,  the  overtoading  of  tbe  pioMOt  maiua  and  the  inability  of  the  plant 
and  machinery  adequately  to  meet  the  demand  for  curri-nt  during  tba 
winter  mootbs.  To  this  ia  duo  the  fact  that  during  some  uf  the  dark  daya 
01  winter  wo  bad  complainta  an  to  iuade<|uacy  of  preakure.  This  waa  duo 
lo  our  1*1111,'  i:iiui|*".et!|  -i1ui!-..t  Aniiii:»l  rnir  will,  to  take  new  voatonMra 
when  10  renlily  we  were  uuly  ahl^  j:r.:>perly  to  .^lij.plv  Ihijiie  to  whom  we 
were  »Uv!a«tj  'lound.   Tbe  reewll  was  that  our  loachlnory  waa  overworked, 
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ami  suuji?  of  it  waj  |rji,  ti  aijx'rarilf  uul  of  g*ar,  bul  ha  far  our  i.-ustMn'TH 
were  coneemed  all  they  laDeml  from  wu  an  oceaaioiul  dimncm  of  tight. 
vn»  m*  iHm  Bsw  to  Mad  out  •  pnm<jMii1il>  owMttr  *'  omnt  bma 
WMd'tane,  tat  imfwlunatalj  it  wDI  not  b*  amOvU*  la  th*  Ad4iiMi-niad 

dlt*r1et  until  we  can  enct  luaclilnerf  l<>  ilUtrtbu  «  it  !u  the  area.  We  are 
tlarefnri!  in  tha  uniM'-itfact'^r;  (KuitioD  of  harinK  to  niuat  further  cueto 
iii«r«  m  :h\l  l'..-itify  uri'il  uc  vin  (it  a  dittc  fnr  tl.i-  creolion  uf  the  dUtri- 
lintuii':  iLnUon  r  I  kupi'ly  ijuriHi^n:  [uirt  1/  th-'  Hi«lni  t  in  Xottin({  Hill  a 
di«tnl.'Ui.u:^  \lum  I^ma  hiitu  cre^u^  aud  wtU  aotm  be  in  <»ii«raU4>u  10  La*i- 
MMtn-  riMil :  it  la  oow  being  equipped  with  tb»— dliawj  necemary  to  utUiee 
the  current  rec«!i«l  from  tha  Wuml-lane  woilEak  (ilhcr  ilUlributinf; 

Klittit  11  in  ;h«  rear  of  t]>c*e  ulBoai  hn-t  b<wn  wnrkinK  Iifai-lorily  fur 
Rorii^  Uliip.  The  eiigtoeer  adviAw  that  '.S'^x*  at  rAni^'cniftnt*,  •.kid  a%  thej 
am  cntnplete,  trill  euaUe  ua  lurwunwconntctiDg  dcw  cu«t'>ii»rra  (d  all  parta 
vt  am  ar«a  ol  mpplv.  aod  wmj  \»rgr\y  to  incnaw  oMr  li««inaM,  tad  from 
tba  number  of  kfifllattiaM  already  rooeirad  ie  i*  «Ti<)«Dt  that  much  bu«i. 

awaata  na.  It  oiil;  nuw  remain*  for  me  In  refer  to  thf  inanuiir  tu 
which  we  rac'tntnend  you  to  divide  tha  profit  nf  ir7,WJ.  (>l.  ^  or  tlit- 
infwni "it i  I'l  of  tipw  i*H*r#!h':iMf':  it  1  m.^v  Mj't*T:i  *h^\  ifrz-r  |-ayi!:i'i.*.  <\{  U  ['ti 
C«ll(,  on  Ihf  prrferfnct'  .1:1  i  oi-,l,rury  nhiir-"  :h<'  liAl.in^'-  riMr-.il uiiifc? 
dlTMibk,  in  accordance  with  our  articles  of  a«aoci«tioa,  into  two  aiuicutu), 
m»  bfing  cndilad  lo  tb*  loviuien'  ikarM,  Mid  tlw  athar  to  (ba  preference 
and  nrdinaf7  atiaraa  pc«  rala.  Hut  amouot  thoa  atandiair  t»  the  credit  of 
ilie  fmnd^ni'  ahare*.  including  tha  undividoi)  nmniint  nf  £19-  14«. 
brou^lu  fi'ri^JinJ  frora  the  prtrioui*  year,  is  £9Cf7.  2'',  ,  wiiirli  will  iw 
a  di>tributi><«i  "f  £!•  per  lOtaro.  Tho  tol»l  profit  a»»ilablT  fw  dtatri- 
buUon  on  tha  |mfcr«ni-.e  and  ordionry  *liar<><  ia  £6.622.  2*.  Id.,  and  out 
of  tbii  we  recuDimend  ynu  to  jiay  a  dividend  of  7  jxr  cent,  for  thr  year  on 
both  these  I'tawta  of  atiaraa,  la  addition  10  theae  diviiUmla  the  tnd 
ahould  not  be  onrtnnhad  that  tbo  ihareboldef«i  receired  a  bonua  Isxt  year 
by  tti*'  iissMf'  of  rh«?tria  ordinwr^'  «biin?t,  whii'h  w«re  ft'^:'tt*?«l  VT  :  r'.?a  a 
j-rocuiuri;  of  1.:  j-k-i  »ljftrf.  wliili?  nunj  ^.f  tli*-!!!  lnr.i_-  f;iRrktr..i  iirnnN  *in.'fl 
at  a  premium  azc««diDg  £d  per  abarei.    I  now  move  the  aduptiuo  of  the 


(r.  i.  \T.  SWA V  aaaonded  tha  raadution,  wM*  waa  oarricd. 

The  retiring  directors,  Mr.  J.  W.  Swan,  and  Mr.  .V,  How<leo  wre  n^iant. 
mously  re-elected,  a*  were  the  retiring  auditor*. 

A  hearty  Tota  of  tlianka  to  tka  Cfaairman,  Uirao'ara,  Sacntar/,  Eo^nerr 
and  other  offidob  el  Urn  Comfany  «aa  lb«B  mavMl  and  Mm 
terminated.   

Potteries  Blsotrio  Traotlon  Go  (Ltd). 

The  third  ordinal^  itenenl  meeliug  of  llib 
day,  undtr  the  pra^idency  of  Hr.  Kaiui  Qaaoi 

Tbe  SKl'KETAKV  :. Mr.  It.  Kiiigiiford)  htfinf  raal  the  nolioe  couaeuing 
the  iDcetlD^, 

Tha  CilAIUMAN  aaid  :  (  •.>.-Mt  ')i<>  <tat<><neDt  t  A<tall  oukc  of  the  pro- 
greaa  achieved  during  the  y-ttr  wi'..  l  e  ^  hkIj^  a.  i.jr;  to  you  aa  it  iato 
tbe  board.  1  mave  tbe  adupiion  of  tJie  n-port  and  ac^uuuto,  aatd  in  doing 
foiriUaif  afairvafdaiaaaplMatlaB.  ,  YwiwHl  oltitatlMt  Utaaceonnu 
thwyair  are  (weMDted  in  a  W7  aiaah  niata  ttttpla  farn  thM  laat  year, 
when  1  to  jou  that  owinj;  u>  a  Urci^  ^w.iini  of  the  eompauy'i 

ayaletn  iirir  ^-  «or  i«d  by  tbe  Xorth  SufltfrrUl  irp  l  i.uaways  Co  ,  we  wef 
obliged  tt>  keep  tbe  auoounta  dialinet,  but  ynu,  on  that  occanMO,  aanclioned 
an  agrvoaMiDt  between  the  Po4U-rie*  Klecoic  TnuUion  Co  and  llie  N'urtii 
Staffordshire  Company  which  has  euablnl  the  acraanta  In  lie  pr«arol«l  in 
llwptctent  much  aimpler  form.  Tfir  itKreenRnt  with  lh«  North  StaiTard- 
ahin  Company  waa  tliat  we  ab<iu?>l  K"»rul<'e  tbe  inlrrait  mi  their  dtlcn. 
tnrea  aod  a  flied  divid«>^i !  *  vi  ihnr  9>i:trr>a  in  oooNidemtion  of  oar 
ttkitij^  over  the  wliole  of  th,*  workini:  of  their  ayatem,  vtr  rr.  ri-.  int: 
tba  whole  of  ib«  traffic  rmntu  and  iw^iug  tbe  expenaae.  The 
fiadt  aad  kaa  aeeamt,  tbtre'urr,  ahowa  an  tlw  dahit  tida  »  wm 
it  snA»,  am  aaMUn*  wa  bnve  paid  tha  Vorth  StaSndiluia  G>nt- 

paiiy  for  Bied  debenture  •■har^si  and  tiled  dividend  on  their  aWe*  ; 
and  on  the  otfier  aide  tlierc  i>  i.M,799,  tlio  prop  rlioo  wo  have  toooivcd  on 
tlie  debeuturea  nnd  atiarri  ahit  li  wc  h"ltl  in  t!i»t  t^ompany.  The  jirogveaa 
we  have  mule  duriii^lhe  pa»t  year  it  v?-ry  iiiU.  h  *;rf  iter  than  ia,  pcrbapa, 
apparent  from  tb<:  net  resutia  thuwD  in  tbe  |>iult(,  &ud  Inia  Accounts,  ana 
it  i«  ^  11^' wUt  unfortaaatatllBt  lam  not  able,  )>y  r<«8ou  of  the  different 
way  IV.  »lii<:l.  tike  ueeettnta  aia  piMOted,  to  umke  a  correct  and  complete 
oo!n|jiiji«  in  l«!.«wi  tho  ai'"Hint-'  of  ihia  and  la>t  year.  \ev»rl!i»!c»a. 
1 4  mi  .  I M'  .1  (.■  V  I'ljurcK  Ml  iw  v>  In:  a  greiat  TKn-V  thia  uju>|«iiy  i«  jjai  i  j  itig 
on,  and  liow  grrnt  Mv  ibr  putcuiialitiei  for  imimivtiucitt  I  llduk  we  luay 
laafc  Mr.  Only  five  yean  afga  Iba  Mrtai  paiaaacaia  OWtM  tqr  tba 
Kaifb  Slaflindifaire  '  'ontpauy  were  a  llith  aver  iflOOjKO,  and  ua  «anM 
last  year  newly  10,C00.000.  The  tuUl  reeeipta  af  Ika  Mprlll  StaftirdaUire 
t'ompany  five  years  ago  wete  £18,600  mid,  aMIa  eufa  far  iMt  jrear  were 
over  £54,0.0.  There  lkav->  &1>i.i  )ri>!i  s  (umlnnatiiin  of  circumalanaea 
during  the  paat  year  mtiuii  t'  .'i?  I. ml  nn  ^.  Ivn.x  i-f?ivl.  on  the  net 
rcaulia — tha  Li^  of  luci  oluoe  ii>a  uiaile  u  ditlereoce  of  tomething 
Ilka  £ljOOI]^  and  the  rate  of  wagaa  in  tba  diuriet  haa  bam  istbcr  high. 
Tna  migN  item  cannot  be  rrduMd,  bat  tbera  ara  ona  or  two  other 
itema  which  we  tV.iok  Ji  .iil.i  j-^^RiltSr  t^^  rffliir*  i»n;newfiAt- 
A  alnkc  of  (jultcra  and  tm!.  lycr-  in  I  hr  ,ii^'..-L  1  i,,,,  nyluocd  rf»:ii|  t<, 
autl  we  kUtTcrcd  a  Iim*  uf  buaiuciui  due  tu  delay  in  opening  the  Cbetterton 
and  Silvaidale  muie  aod  the  aiceptiooal  ebarg -a  of  the  year,  all  of  vhieb, 
brought  Into  deiiiit  of  our  profit  nod  Io>s  nccuuuta,  uuike  our  oat  laauit 
auiallcr  than  would  oth«rKiaa  have  bien  tbe  eaae.  The  net  profit  i< 
£13.139,  and,  adding  £8t>6  brought  forward,  we  have  a  balanee  of  £14,706 
to  tl*'ii!  with.  TI'.!*  ^  per  rf-nt.  rumulativ*  jwfert ntial  dividend  amouuta 
to  £10,01  0  iL  i<ii-iiil  ut  11,1'  i  dtc  of  2  j>rr  1  .-ol  for  tha  year  on  the 
ordinary  kharca  Ukca  £4,000,  denrecialina.  lakea  ISW,  li»Tiegfi20&  tu  be 
carrie>l  f<>rwanl.  Tha  aoiouat  pkded  tad«|ifacia|kri  find  k  I  tMlifc(«np!a, 
lwTiaigr«ganl(«thaJbiA  thai  tha  BiK  tad  tha  trtuda  at  tha  nllbw  alaeh 


and  power-houae  are  kept  in  flnt  claaa  condition  an<l  in  a  high  atate  of 
effidmicy  out  of  revenue.  The  board  think,  and  hope  the  ahareholdera 
eoncur,  that  it  ia  better  the  line  aliould  be  maintaine<l  in  tbe  fulleat  etale 
of  efficiency  out  of  revenue,  and  that  the  atirplua,  after  paying  a  reaaooahle 
divid«iiil,  all  >i:1ii  tu-  »i  plied  tu  building  Uf-  si  stfui*:  r»«»ivi)  rr>  protect 
us  again. t  the  ri"k  of  expiring  tenure,  ati  I,  )oi«>Ll'ly.  in  yurs  to  oom*. 
tbe  replacement  of  cither  tbe  pcnaaneul  way  or  enme  of  the  pUnr. 
I  iPBHid  hm  anphaiha  tha  feet  thM  lha  «6«,imO  nhidi  ira  haaa 
from  tiattc  laciipta  on  lUa  oeeaiiait  baa  been  la  reipaet  of  mfy  a 
amall  portion  of  the  total  ayalcm  whi^-'i  ihf  cofnpiny  i?  niw  operating. 
At  the  prreent  time  we  arc  running  iuilr«  vi  liti*  in  ih«  roti.jriw.  ai'.d 
when  tbe  BIythe  Uridge  pieoe  i«  conpleteil,  wa  ahaii  be  ruiiuing  uter  50 
uitlea.  On  the  profit  and  loaa  ai-cnunt  it  >•  nut  neeeaaary  for  me  to  aiy 
aaytliing  further.  Toro:ng  to  the  lialance-ahect,  during  the  paat  year  are 
have  iaeued  £125,000  4)  per  cent,  debenture  atock.  Tbe  aubecriptiooa  did 
not  come  up  to  our  ezpectatioDa,  ao  that  it  waa  neeeaaary  to  witMraw  tha 
firnt  i^nuf  and  to  mikr  a  oxcond  iaeuc  under  improved  oonditiona  The 
Uniinh  Elecii  i'-  Tmctii  iii  1  saw  their  way  to  aaaiat  ua  in  the  matter,  aod 
•ijrettl  to  guarantee  the  priDcipa*.  iotereit  and  tba  pittthMDa  on  tbata 
lebealarea,  and  wHh  that  van  improeadgaaiaMMatmilW  1N«M*«b|a 
to  eatabUab  a  really  gilt-adgaif  •emrity,  and  tbam  WM  M  AfllMd^  A«n  to 
raiaing  the  £125,000.  The  Brit'iah  Electrir  Tm-ion  Co.  from  thii  aod 
other  auurcea  obtained  the  option  U>  take  up  rnnaiaing  £7&.000  of 
d»l<entMr«  •t,i;i-k  «•  ^!nr  \t  any  time  before  April  27  tbia  year,  au  arrange, 
iifiil  liniiucily  f»^uut»l.|e  to  our  aharoholdoia.  Now,  a*  to  ne«'  lUvel  >p- 
mratr.  i-'irat  I  tbuuld  like  to  apeak  of  the  propoaed  cztenaiona  of  a  line 
(or  whkb  we  have  applieil  for  a  light  rulway  ovHer.  Theae  prnjioMd 
astaaaihtw  Include  two  Uoea  belareen  SInke  and  Ncwctatla,  and  aimilir 
linea  bel«e«n  X-wvaill*  an  I  Ti>[it  Val.-'.  mi  l  tlifD  it  lts-il"-y,  linea 
going  from  H  uilry  to  Sucyl  '.r»co.  Rinl  fr"iii  Hii'lry  tn  Uiokiiill, 
and  at  Longton  two  abort  li'iiea.  The  linee  at  U|ythe  Itridge  are  alreai^ 
anthoriwd  under  oar  original  order,  and  iw  ana  avir  aNMracttof 
tbem.  All  the  other  Unta  applied  lor  nadar  tha  wdir  ira  llgbt 
nilwaya,  whioh  we  are  now  promoting  under  the  Light  Railwaya  Art 
Ton  will  aee  by  a  glance  at  the  map  aooompaoyini;  tbe  repcrii  how 
deairabia  it  ia  that  ttiinr  fi'ni^'.iin  nhtmld  b»  f;ra^it*d.  sdiI  how  very 
important  will  b*  thf  '  ffi'  -t  on  tUr  m  t  ntnuU  of  llis  worliiiik'  if  «  p  ^-et  theae 
interoommanicati^me  effected,  'tti^i  ne  have  L«eji  ii:  af;goU&t4oa  with 
eoOM  ol  tha  local  antboritiai  for  the  Iranafer  of  their  electric  lightiag 
order'*  Moat  toeal  aathoritlee  aciiuire  theae  ordera  and  tlien  cooaider  what 
thev  .In  arjfh  thrm.  and  mwiy  of  thm  fiod  ft  tll(!I:jH  to  di  anything 
whutfvei  vvith  tlic  'ro-T  I'f' •aii^'"  thrir  lintncln  m^-  no*.  .  ulTi'JieiitJy  popu- 
luuaorar«  not  of  a  chnracfr  juatifying  tha  inatallaiion  of  e'ectrie  ti|^^ 
and  wa  have  felt,  therefore,  that  we  wi^t,  in  evojaaetlaa  ttMhanr  paiMr 
atatioD  for  the  tramwaya,  enable  tbean  local  aoiharMea  to  oMam  the 
electric  light  00  a  baai<  which  tltoy  onuld  aot  theroaelvea  aSttrd  to  adopt, 
and  I  think  we  can  d  1  them  good  acrvioe  an<l  !«  aHle  10  make  an 
adilitiiinal  profit  for  the  ahnraholder*  by  taking  over  thew  liL-fit;ng  order*. 
Tlien  a  m<ire  im]>ortant  development,  and  uoe  In  which  I  am  .villous  to 
obtain  yuur  approval,  ia  the  aatabhshmenl  of  a  aer'ice  for  ilw  carrying 
ofpaMtiUaDdfaadatoflaall  bnlk  tbruuKbmittbaFMtarieadiatriet.  At 
praaaat  thara  b  oat  a  ttumaghly  aaliafactory  eyatem  tn  operation  far 
liandling  the  parcala  traffic  exjiadition  "v  -int^  it  haa  occurrvd  to  ua  that 
\^t'  ran,  by  meana  of  our  torsi.u,  ai  rn'  t-o  f  ir  oollectioo  aud  delivery  of 
pnroela  throughout  the  dietrict  on  letma  which  wiU  compete  with  exiating 
carricra. 

.Sir  JOSRI'H  SAVORY  aaked  for  parUeulara  ai  to  Ue  1 
expenva,  and  the  amount  In  diinala  with  Ihaaontiaatn 
Mr.  CHOl'T  a-knl  if  f aiDnr  tatenaathn  < 

iT^oiril  to  it,r  trjf'i'^A. 

11:1?  1  'I  M  UM  A  N  ,  in  reply,  aaid  ;  With  regard  to adminiatrat ion  nt«  i'8ca 
which  ap)4.4i«ti  lO  tbe  Mca.mta at  £4.767,  theae^tenia  were  :  Ratee,  £l,ij09 ; 
inauraoce,  £646 ;  dircctnra  fcf«,  £500  ;  head  office  aod  l|*lll  aijina^ 
t'970 ;  auodry  rinta,  £325;  printing,  atationery,  ke^  SMt  InMUfalK 
expenaea,  £370  -,  aundry  expeneea,  £141,  andtoaa.  Tkat  BVda  Wpiha total 
t'l  aithin  a  few  hundr<-l  j.oumla  Tha  aUMlM  to  dhfSto  nith  tha 
rou  Unci  ore  ia  between  £bftlU  and  £6^,000. 

The  motion  for  the  ida^n  «l  tbe  nport  and  awwnta  Waa  than 
rarried  unanimoualy. 

A  leaolutiuD  iacraaiiiig  the  :  .f  tlie  coi^Kiny  fr.im  £400,000  ta 

£6X1,000  by  tbeereatioo  of  20,0  0  ti''w  £10  •.Uit  f-  waa  then  appra«ad. 

^!r,  C.  I  h-uinmoitd  and  Mr.  J.  V.  Kitchener,  tlic  retiring  direcKwT.  were 
I  e  I  j<~,:ted,  aa  were  tlie  retiring  auditum, 

Heaolutioua  autcudttig  the  aiticica  of  aaioclatiuo  in  aooonUooe  with  the 
proviahnu  ol  tba  new  I'umtianiee  Act,  wet*  then  aparaaad  Iqr  thaaitra- 
ordintiy  saaaml  nwrtiu^f  nhxh  full.iwed,  and  •  coMMl  tola al  tliania  t» 
tha  ahaivmaa,  dinalaM,  and  atall  btaaght  tha  pmatdta^a  Ina  dam. 


South  London  Electric  Supply  Corporation,  Ltd. 

Ti  c  diiii.1  Jfj  uf  tJiisi  ctiUijWMy  re{Rirlfor  the  year  1900,  that  00  I'-c.  31, 
1899,  the  company  were  au|iplyla|B  awreut  to  the  ei[uivaleot  of  26,625 
law)M  of  8  cp^  tin  the  aame  dayiM  IMO  iHia  number  had  iucreaaml  to 
4?.,5'?„  At  I9th  March  tlirre  wrre  m  rir.  iili  'In:  i^iuiialent  of  45,4?2 
l  o  ■. oyf  Br.p,  and  appliritomn  lmvi.  Iri-n  ri^  rncil  I  1  n  forth'V  2,^0 
Umpa,  with  a  c>on«e.]uenl  large  inrrcine  in  re'enuc.  Tlie  ivmpaay  baa 
now  reach»>  a  protitotniing  «'a^ 

The  lenitli  nl  roadway  in  which  maioa  bare  bean  laid  ia  no*  41  mJIwP, 
equal  to  4B  milc«  of  bigb  taaifon  and  SB  mitaa  low  tenaUm  waya,  in  wlnVh 
ii\  mi\ci  uf  tlic  -former  and  33  milai  of  tbe  latter  daaa  <if  eable  liave  been 
laid,  not  including  aervice  oonnecliona-  Thn  rrrvtioo  of  the  rfmaioiog 
plant  provided  for  uiiderthe  vari<>uii  cm  of  1  1  r»  hia  aatiafactorily  (ir.'crv-wi 
duriiMl  tbe  year.  At  the  eixl  of  Octoliei  inst  the  duat  dcatrurtor  had  to  be 
•toitdaiin,1n  atnaayiaaaB-  j>roo>e.linga  tahan  bf  tha  laimbatb  Vaatff 
tor  altogad  tfllKito  mm  tha  ehimney. 
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Direot  Spulab  Tela|Mvb  Qo.  (Ud.). 

nMdhNtan^iaparltellM  jwr  to  Dw. SllMt^ ilmtH  tlwt,  att«r  pro- 
Tiding  for  intereat  mi  and  retlemplioo  of  dcbcnturca.  tiwre  is  >  credit 
baJuoi  uf  £10,817.  ISa.  del.    After  addiug  tha  utuAl  £6,000  to  nune, 

f!i<i  flirtv'tOTS  reoommiitd  the  decluiitiuc  of  d'MJcnrU  for  thf  Tsir  1900  of 
10  pel'  cent.  ^  i:  Uie  f>refefeDoe  and  per  cl-i;!.  fite  "f  tai)  on  Lbeoi"iiLiary 
»hMW,  kbtus  liij>K  £6,448.  ll*.  8d.  H»i!  ihiii  .vuiuuul  dituibuted  oa 
OablkM.  The  UlaiM*  (£369.  7i.  Id.)  !■  Ir&uferred  to  ooutingeiuiies 
■eeMmtk  briiigtos  thU  up  to  £666.  2t.  6<L  Tl4e  (rjiBc  reoeipita  thuw  ui 
ioerfue  of  £1,0^.  8*.  4d..  »nd  thii  <ir<i;nurv  -.VLiliufi  cxpeoM*  a  decreaM 
of  £210.  4«.  9.1.  .  .;i;ipiiredwith  Ihr.  j^nr  IfilW. 

Ua  Not.  17  tho  Fidmantb- Hilbto  cftt>i«  bmkia  uboal  70  miUa  from  tlie 
SfimU^  landing.  Tbo  KMt«m  TeloKruiih  Co.  e.«.  "  Amber  "  wm  engaged 
to  aflhet  llie  rvpair,  but  owiog  to  um  exoeptinnvlly  tud  weather  in  the 
Bay  of  BtKuy,  wm  acAf  Mm  to  complete  tli«  work  oa  I  tec  18,  the  oott 
being  £6,97&  13i.  3d.,  wludi  hn  bc«o  takeo  fnmi  the  rrwrre.  The 
cable  again  liroka  down  quite  cloee  tn  tbi?  Kpeoinh  cn«»t  oa  Dec  27,  having 
been  mrerfd  by  a  ehip'*  anch  ir.  TLi-  rcjuiir  .  pllV.-ted  on  Jan.  23,  and 
the  eable  hw  worlMd  wdl  tiaca  Uo  Jao.  6  tbo  Ilanxlona-HarHiUM  cable 
wua  foaod  to  Im  liHitil^  Mid  wiag  to  ft  aoirtnwaoi  of  rmj  bad  wMthmr 
in  the  MeditHnunn,  It  had  not  dmh  poulbli  to  rep«ir  it  up  to  th*  date 
iht^  irpnrt  ^Mnrch  151.  The  KiufHersbln  ?TT>ct;iiituii'  cx-w^innirl  l-ij- 
thrup  iimiks  mnply  juetifiee  the  l-"«rj  iu  nut  ilijtriljutini;  mure  llmii  ft 
4  per  c«Ql.  dituleiid  ou  tlie  ordiuu-y  ahattyi,  and  in  buiiding  up  a 
iTtcrre  fund. 

UwM  fuuud  oeueauuj  lore-h^  aud  deviate  a  conaider^le  portioo  of 
tha  — durnmJ  liac*  o>— aortm  tJw  compauy'a  lUlbao  ofHeo  vHh  the 
laadiiK'ylaaa  of  tka  MUtk   inth  tha  alteratiou*  preTiou»;y  uuUu,  titere 

Uua  weAOaM-Vt.)  haa  Imb  Idn  ftr 


Brush  £l«otrioal  BDgiii«eriii^  Co.  (Ltd.)- 

The  din>ctacB'  report  (or  year  eedr^l  l>e^-.  .^1  «'.-»(a«  that  the  proiit 
ftiid  law  rtrcnuT);  i-h&w*  a  gram  pmSt  <rf  £6I,732L  8a,  9J.  After  deducting 
m«Jiicea«iic?,  g«ii>?riil  vhar^-r--t,  <ii~lici,;iir«  intercat  and  interim  preference 
divtdeud  for  half-year  to  June  30  lait,  there  remaiiM  a  not  profit  balance 
of  StnflXt.  Aft  Id.  Um  dinetan  rwwiiinid  the  payment  of  tiM  6  par 
moL  pratenoa  dlvUeod  (laldiiK  £6,948.  3*.  M.I,  and  a  divideiid  at  the 
rale  of  6  per  oeol.  per  aonnm  on  t!^c  "T'linarr  sharw  hv  th?)  yvtr  'tskiuK 
£9,521.  8a.  9d.X  alio  a  bonun  tu  tlie  eiiiyloN  umltr  tlif  [  (■-  ■il  ah.iriug 
aoheatF.  of  £2,098.  1>.  7d.,  and  itie  piaciug  lo  dcirreoialiuii  reaar\'e  ut 
£6v000,  carrying  forward  £1,602.  6*.  1<M.  CapiUl  expeiiditaiia  to  Iba 
iL\teat  uf  £tfi,067.  2t.  lid.  baa  been  iuuurred  during  the  year. 
'  Tha  astenaiTe  addiUuiui  to  tha  oompaoy'a  worki  and  plant  al  l.augh. 
lailWlgll  are  uow  virtually  ooui|ilel«,  and  llie  directort  antlclpiite  that  the 
n^mfvmy  will  reap  tJie  benefit  uf  tbi>  Inr^o  expeucHture  tit&t  hu  )«<!n  xaAilf 
nn  r4k;):(al  account  in  Uie  insTeAJtwl  f.^'^illliew  for  ecLiti'.uiica]   iii»:iiif«i  turp 

which  the  work*  now  ailard.  Complete  electric  c«r>,  ooni|irinDg  trucka, 
motor  eiiBhMUikt*,  mMtHkn  aad  ear  badiea  ate  aaw  hdOR  BMufacturtd 
at  tha  Worn^  aad  tha  dbaaten  aentfama  to  kiak  fomtd  for  a  Urge  ain) 
iocrtaaing  businea*  in  connection  wiili  electric  Iriction. 

In  order  to  provide  for  lite  expcuditure  <m  oapital  account  the  directon 
have  <1rridf   in  nflVir  fur  »ub«mption  13,500  pnfntiBoe  and  20,000  ni^rHaary 

Tbe  oSar  of  lb«  Uritiab  Ktestric  Traction  Co.  to  iiiue  ordiiMiy  aharea  in 
exchange  for  ordinary  aham  at  tha  Bnub  CoBpaof,  an  tha  taim  af  lha 
agreement  of  Jan.  3. 1901,  hai  f  altail  hi  that  aompHi^  aafairiif  ISbfiM 
Bniib  ordinar}' aharei. 


OoVB^of  London  and  Brash  Provincial  HmMo 

Lighting  Co.  (Ltd.). 

Til''  r'[M,i-;  .i:  llie  lIi'i  -liirn  fr-r  lla-  ^  ^ar  tniii'tl  .^.l^t  bft  sm'.rii  that  tto' 
tl  eipciidil u rr  (to  account  uf  the  (  oinnany  '•  I.aiidou  di«tricta  amount ed 
to  CITMBL  8*.  dd.,  uiakiitK  the  Uilal  in  respect  of  tlM>««  diDtriotii 
£808,677.  9a.  3d.  Thie  expendilarv  wiu  OKt  in  part  by  the  inaue,  in 
J«|y  last,  of  a  further  £100,0004)  rrr  i«nt.debent«ire«tiicK  aJ  «  i  rnniiiii) 
of  l8  per  rent.  Tbe  premium  liiw  been  pUcrd  to  rcaerTa  for  itrrirci  uti  n, 
repflir-  vn^  rcnpwufff.  The  HiUuoc  from  laat  n*  'OTint  £12,69*1,  2^.  Oil, 
fliiil  thi-  tiiiUr.i  c  ir-  m  rri <  ntn',  after  pajnifiit  u:  M  uiilinc:  'JiiirRt'^.  i& 
X'£],ibl.  lit*.  Vd.,  maiiiuK  iiii),litZ.  2*.  3d.,  from  which  muat  ikedueced 
•lelieDture  ioteriMt  (£d,606.  14(.  lOd.),  iBtarim  prelereaee  diWdeud 
(£5,750i.  and  intciim  ordinary  dividend  at  4  i>er  cent,  per  annum  for 
half-year  «ii<l.:d  .'ai:c  30  fCT,e66.  15^  41)  :  tiv^^er.  S^rfa  %:  2d., 
Wiiiif;        fuilUer  .li>t;  iliutiuh  H-.   M.    The  iUri'r;l.jr»  ti.jn- 

re<.'oniaieii«i  tlie  payment  of  the  tnUuce  ptcfeivnce  dividend  i  lim  tax  ,  wtd 
tliat  It  further  dividend  on  the  ordinary  tharea  for  the  haU-jear  to  Dec.  31 
at  Ike  rate  of  4  per  cent,  per  annum  (leaa  tax),  abeorbiug  £13.300,  and 
kftvloil  £^638.  14<L  Id.  to  be  carried  forward- 

Kelwilbalauding  the  high  prtoe  of  fuel  during  the  greater  part  of  tbe 
year,  tbe  |irc.f:?a  ijpriveil  fri'iii  the  rjtv  rmwl  iialion  hft'pe  riiwn  from 
£<1,70T.  7..  &i.  m  ISS  tu  £17,239.  C».  3<1.  in  1900,  un  inrriawp-  uf  98  pfr 
c«nt.,  white  at  Um  Wau<U«uri)i  itutu  n  the  nrofita  have  rieen  from 
4U.U61  Mkftit888  l»«15,b^.  8»  &l.  m  ISO^aa  ia— laatdOparawt. 
Tha  amivalmt  number  of  8  c.p.  lampa  applial  far  dmine  tha  year  ww 
102,003,  aaainat  68,523  tor  1899,  and  lite  uniU  told  were  2,990,138, 
•gntnat  l,7o6,615.  A*  a  reault  of  thli  tatiafactory  imigreta,  the  director* 
«rp  ali!(?  t«  PwrTOfTirtitl  n  divirfnjd  out  of  the  earn ir,gi  of  th"  cucujv.iij'f 
Irf-jod^ii  htiitia;i»  n-i*ht;'.it  .n-.^Tntuiicc  from  tlio  further  rt'4liaA'.[''ii  \  i  ,  \ 
tbe  company  •  invratiueDt*.    Tbm  nwilte  nflact  ^reat  credit,  upuu  tlte 


LOXDOH  SraTIoxii.— I.^kt  and  CiertmutH,  Emttrn  iTe/v.™,  VTetirrH 
Ilolbom  and  Ifl.  (iilet.~ln  Lheio  dULrieta,  the  total  aiiplk-aiiDiin  to  Dol,  Jl, 
including  power,  rapreaaoted  tbe  cquiraleot  ol  143,190  8  c»jx  laa|»,  of 
which  119,076  wm  than  eoDoeeted  to  the  matai.  Hia«|>plioalions  f«r  tW 
year  represented  aa  tawaiae  of  62,272,  and  tba  aOBIMatioot  an  increaaa  a( 
57,008.  At  tbe  tame  date  165  user  ■<  uf  oiolom,  a|(p(reR»'[n„'  1,171  h.p.  wora 
sui'pUeJ  fr.im  the  OLiUij^aj'a  t:i  incr*ii*n  i>f  79B  h.p.  fur  tl.r  yt-Af, 

and  further  applieationa  have  ainoe  been  reodvei),  raiaiog  lha  total  to  'lilA 
appHiaHaa^  lapniaiitiag  1,941  H.r,  Tha  waefal  plaat  erected  for  the 
genecatloBor  aoaltauieaa  ourrent  for  pniwr  WHt  ihartly  be  inauflicient.  and 
further  machinery  haa  been  onlemi  to  meet  the  randlv  imjeaaiag 
demand.  Additional  plant  far  tbe  lighting  aupply  haa  aim  boaa  mdared 
for  ileliyery  ia  Huie  for  next  winter.  The  Board  of  IVle  graiu*il  »  cora- 
[K-tiDf-  uriler,  which  waa  am  firmed  in  the  la«t  acMimi  of  I'arliaincQt.  to 
!.b<:  lucal  auLliurliiel  in  the  oompaMiy'a  Eaat-end  diatrict*.  and  tbe  directors 
have  lodged  the  cnoipany's  ctaim  tor  cnmiianaatkni,  aa  prmidad  for  undar 
tbe  order  reterreil  t». 

irsniiaiTDrM  uncludi  ig  t'utnfy,  Wandawortb,  Cl«ph«m,  StrnalhAm,  and 
Tooting),  Cbaiimor^,  a,ul  .<t.  iiomit  the-ilariyr,  .^uifftuvj.-l,-  The  total 
appUeationa  to  Dec  31  repreaenled  the  equiraleot  of  %,607  ti  c.p.  iuupa, 
of  which  90,473  mra  tha«  oonneeted  to  tbe  maina.  The  npplicattona  for 
the  year  reprneatad  aa  iBcreane  of  36,731.  and  thecaiioecl^uaa  an  iucreaae 
of  33,825.  In  order  to  meet  the  iocmnng  demand  iu  tbeae  diatriola, 
additional  plant  baa  been  erected. 

iMvnrTHKirrK  m  I'noviact.ii.  Costr.\Mip.— flo«ir>tmoiitA  ond  /*oof«  Ktct' 
trkilg  Snpplii  Co.  {lMl.).~Thu  cvuntviy  conUnuea  to  make  aatiafactory 
progreaa.  A  dividend  on  tbe  onllaary  aharea  at  tba  nto  ol  6  cent,  for 
tbe  year  ended  Dec.  31  (leaa  iaeaOM  tMI} lUM  bSM  dadarad,  aplMt  8'  par 
cent,  for  the  previous  year. 

The  Do  <  BctrUi  'i  Sttpply  Co.  ThU  rumpour  huttads  gaod 

prot;r«aa.  .\  JiviiUn  1  lm>  been  dechved  on  the  ahare  capttel  al  tha  imU  «l 
3i  per  cent,  p^-  atiuuiu,  againat  3  ^ler  cent,  for  1899. 

&io((mA  Houu-lo-Hctite  EUrtrirUf  Ci>.  ;il</.),— .SAtiafaclory  lj>nii>  hmi- 
bceo  arranged  for  a  tranafer  to  thia  company  of  tbe  elcctri'.  UgbliuK  urder 
fur  the  adjojniog  boniugb  uf  Airdrie,  and  an  agreement  bna  been  entered 
into  with  the  Aitilrie  .Corparatioo  for  both  public  and  private  lighting. 
Tl,*  company  hiix  alao  acquired  the  intorwti»of  the  .\ir.lrii;  nnd  C<-«t!:Ttdge 
Trj;nK-yii  Cj,  ill  liie  Airdrie  and  Cctithrii.lgc  TMani»yn  A<  t,  1900,  ami 
Ujpjnumot^  a  {nvviaioaal  onlar  vadar  agreement  with  the  Coatbridge 


Bonmemonth  and  Poola  Eleetrloity  Supply  Co.  (Ltd.). 

The  report  of  tbe  director!  for  the  year  ended  Deo.  31  laat  abowa  Um$ 
thaeanitol  aapeadttwa  during  tba  year  to  Mapectjl  tha  Bosnwtoaiith 


thaeamtoif  . 

jprovUMial  ordar.  IflOO,  ttioMimlad  to  flSA^SU.  9i  HialMnafaillanhlMt 

year  of  £70,000  4{  per  fvnt,  delK-nttine  -itnrk  wn*  enfTTr mjbm-ritTed,  and 
the  premium  rei-ei ■. pil ,  aft^ir  dtxlu-^itinj;  expeoM-*.  liiw  rjirrK-il  I'i  rfwerve. 
The  hittaitce  from  reveoue,  with  the  baiaooe  forwanl,  Jtoiounted  to 
£12  679.  13f.  2d.,  fmm  which  i«  deiltK'ted  intoreat^  depreciation.  Ac., 
le>»i;iu^  £8,052.  10*.  Sd.  to  credit  of  net  rvrenue,  againat  £6,799.  13*.  Sd. 
fur  1^.  The  full  yctr'*  nraCmnce  diviilrtv)  Km  tjeeu  iwid,  and  tha 
director*  now  recomnien<l  a  dividand  on  the  i.lirit.'y  ^Harra  at  tba  rate  of 
6  jwr  CCD!  'Trsn  tux^  f.>r  th»  year  aim  rbiuj;  £7,391,  5s.  9il  ,  ttaving 
£661,1-   Uil  tn  i-r  l  Arrif  i  fnriviiril. 

Tbe  equtvaieiiit  of  bi^lH  S  c.p.  lamp*  were  '.iouuected  (o  tbe  company'* 
maina  in  lioumenKnith  at  l>er.  ol,  an  increaae  of  9,283  laapaipr  the  year, 
and  application*  nsprestnting  a  further  1,896  8  c.p.  lamps  vera  than  awaiting 

connect  too. 

The  eooatruction  of  tbe  tnmwi^B  between  Doumcmoutb  and  I'nole  ia 
practically  eomplated,  and  the  oonpany  will  ihortly  be  aappfying  eloctric 
|W»arliica>aiMMBgaHhalhia.  

BAKBR  STBOr  m  WATIBLDO  RAILWAY  CO.— At  Uie  meeUnK  as 
Monday  tbe  clialimul  (Kr.  T.  J.  Hare)  ex|)Uined  the  poaition  of  tba  conv- 

jwiny  ■iriiliT  thf  »i;r*»men»i  witl.  llie  f.ou'lnn  and  Globe  Finance  Corpora, 
li  1..  Uo  Nov  a,  lfi97,  ihf  i:atn|.iiiy  i-ni»red  into  a  cootrai"  wUh  the 
corporntioii  for  tbe  conatruclion  and  equipment  uf  the  railway*  autboriae<l 
by  tbe  act«  «f  1893  aod  1896.  The  aoatrnctor*  were  to  pay  for  all  land  and 
compen»atioD,  preliminary  and  conatruetioo  expenae*,  lie.,  iu  coiuMeraUoB 
of  a  lump  enm  la  ehve*  and  debenlurra,  fiayable  oneoghierra'  oertiBdite*, 
Hulijrct  to  a  10  per  cent,  retention  up  to  £50,000.  With  tbe  ai>iinival  of 
th"  rnflf »y  company,  Meair*.  I'erry  k  C"  l>*wim»  *ab-oonlractor'.  It  waa 
.  rii-  uf  tlio  icrniB  <jf  the  cuolrnct  of  Nov.  '1,  1897,  that  if  tl»e  coq.n-.tiun 
should  bo  wound  up,  and  tba  works  in  conaequence  ba  atopped,  nr  if  the 
enRinaan  abould  osrtify  that  the  work*  bad  pnetieaUj  atanrad  far  una 
moadi,  the  cooipaoy  ahoald  ba  entitled  to  take  tbe  worhe  ont  of  the  con- 
trol tort"  h»Dd»  xnd  cmpfoy  oth»ra.  and  that  then  Ths  rnntrn'^ten'  should 
uLi'.y  he  I  ui  ;tii>l  to  furtti*r  payDients  out  of  any  ulliuulf  I  ulancr,  if  imy,  <.f 
tbe  contract  price.  At  tbe  end  of  laat  year  tbe  cimipaay  vrere  inluiiued 
that  tbe  i?or|iorati«)Q  were  In  default  n-ith  the  aub-contractora,  and  that, 
unleaa  acme  arrangement  eoukl  be  came  tn,  the  worka  muat  be  atopped. 
Since  tb.al  tim-'  ilie  wurka  had  been  oarried  on  by  Heisra.  PanjBlldrT 
agreetii«»t.i  in  pui  auitaoe  of  which  tbe  cumpany  bad  paid  them  thaanwillt 
of  etiK'iiii^rrii'  oertificatea,  lew  retention.  iiirv<ct.  Tb»  poaitiou  now  waa 
tin",  ilw  niilway  company  waa  ttiiiiL^l  tu  cuter  u[xm  the  workn  mid 
employ  Mraar*.  I'crrjTi  or  other  coolractora,  direct,  in  which  caae  tbe 
LendiM  and  Globe  KiaaMaOMfamliMi  vaaUhaiw  •  eWn  only  for  the 
diiiereiwe,  if  aoy,  between  tha  caatnot  iMte  and  tha  awna  already  paid, 
plna  the  future  coat.  If,  on  the  other  band,  the  company  wa«  able  to  show 
damage  by  rcaaoo  of  default  of  the  corporMlon,  they  were  entitled  tn 
b^ve  ^ucb  damage  eetlmated,  and  to  frm"  for  the  amount  of  the 
c-tiiiiA'.i;  ill  tbe  winding-up.  llM  '  0D.p«ny  liad  ample  aaaeUi  to 
provide  i<x  tba  sampiatiou  of  the  line,  and  aegotiatloui  wen  in 
'  rtfaatRMivatthaaiintcwrta  toa  "   
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TIm  worlu  iia  tli«  WntfHoo  nnd  Itakfr  ttrevt  itectioD  were  in  an  adv*oo(<l 
itata,  mmI  ill  tiM  »M«ion  n(M  wtra  amagwl'fcr.-  AttteMUiliaDd,  and 

folloiriiig  00  tk«  direction  of  Waterhio  Btatioa,  tbaf  oum  to  tlia  im  af 

the  lodii^eiit  ItliDd  Sch«"l.  Tliis  boil  rec«n!ly  been  iMircliMed  by  the 
i.uiu|iauy  for  iie«rly  1,'160.0C0.  Tnat  «n>  wlM-ra  the  Keueraiioi;  matitin 
«r<iui<]  be.  At  Wateiloo  tbe  S<.  utlt- Western  ('om|niiy  bxJ  been  amngctl 
witlk  as  reganleJ  cocuuunkatioo.  Tbe  aiatiuu  nbatta  Iwil  kei-n  •unl,  and 
friMn  wltbin  abuui  130>i1.  uf  iKb  |Kiint  ibe  wotern  running  tunnel  had 
been  *lriven  under  the  iiver»  and  U|>  Itegent-atrfrt  a  little  In  th*t  north  of 
Vij;<>  »tn!«t.  Tbe  f:k»lfin  tunnel  liecn  ilrircn  from  t!tf  ••I  iijing  in  tits 
rivpr  to  the  uorlb  of  >  i({<>  «treei,  «itb  ihe  eiiMirtir  ii  f  i  'inall  gap  in 
OiHk'jiur'lrwt  and  the  Haymarket.  <  >iu^  ol  ihexlu'i  n  tir.iieU  at  the 
iotarsiiaiin  ttiMioD  i>u  tb*  LoibMikuMOt,  au4  UotU  at  Trafalgar-cqaaioaiMl 
at  nmAl^-c)rra(|lia4lM«aESMtnali>d,alwtlNatat«oiiahaftBnd  mb- 
wava  at  Piccaililljr.  At  Osfonl-cinwi  Iha  lit*  wia  baiog  etaarad  and  tlM 
BiDKiDg  of  one  of  the  >liat(a  wa>  about  t<  <  le  tomineGoed.  Th«  «tat!<>u  abafts 
lit  Baker-Hrect  hail  L"th  hero  »nDk,aD<l  thtmateni  running;  tunnel  had  been 
driven  to  the  t^p  of  I'ortland  plaw,»h>I«th«uii  lunncl  had  t«a>beda  [wltit 
in  Kegeuls  Tark  about  600jd.  from  l!»ker-t i eet,  Tlie  worka  on  iln' 
teition  between  Uaker-Mrtct  anti  PaddlcKtuu  had  us/i  yet  betni  coiumeiK'Sti. 
Tbe  CenlMil  l.<iud'in  Kail  way  wa<*  now  earniDK  over^^OOO  per  week,  and 
carrying  over  ICO.OOO  passengers  a  day.  Tlje  lii^jh  mle  of  worainKexpeoaM 
un  tLc  i^vDlr;-;  London  during-  the  fl;.it  K  .t  n.idiil.s  k-x'.  no'  tn  V*  t  -'.:nn  m 
any  cri  ciimi  I  what  the  rati'  "f  ft  tkiu^  ••.i>_-rrr  r.>L;v, ,  «-.imIi!  \.f  u,  i  hr- 
tuuuc,  and  their  eamiMny  woutd  have  tht  advaDtagu  of  |>ronini£  by  Ute 
aftrii—  ai  thadatial  Laadao.  A  oonmiUtea  wm  now  in'iuinog  into 
1h«  aanaa  tt  tka  TibcilbMi,  ani  tbara  mm  Uttia  doubl  that  thoir  sagioMfB 
mnU  kaaMvteabtMa  IMIL 


CRT  OF  BimiWaRAH  TRAHWATS  CO.  (LTD.)  Tlie  dim  t.>r«'  report 
for  IQCOstatiS  that  tbe  prulU  for  the  year  auKiunta  t<>  £69,b&4.  {k  S'l., 
xn  inrivaao  of  £966.  Ss.  8d.  over  U»t'  yuar,  to  which  haa  to  addnl 
£2,0^3.  &».  Bd.  eet  a^lde  out  of  la«t  year'-<  )>i.>fit  nteet  dividend  »<crued 
uu  |»rtfereace  fUarea  from  <ia.  lii  In  !)«•.  Jl,  1899,  making  a  tjtalif 
4!71,157. 16*.  Id.  A(t«r  pnynii;  iWientmr  interest  (jfiHOOOJ,  prefcn  uie 
dkMaad  (CKMXX)}  and  intnim  (liTidiiii!  i.u  urdiiMTy  atwraa  at  S  per 
<wnl.  r>er  annum  l«  .(iiiie  30  .£2,104,  14?.  ;,  there  was  a  IjiiUncL-  nf 
£4(iSS<).  IJn.  lid.,  imt  of  wbnh  the  dii-et  t.jre  |i..)-ci6c  to  LMt\'  forward 
£2,063.  i«b  8d.  Ui  uevt  (b«  prtfervuca  diiri<i«Ml  to  Dm.  il  Uat  i£6,314  2<. 
Ip  ytj  M  S  par  Cant,  dividnd  aad  n  baoaa  of  fi  par  eant.  (aiaklD(>  10  i^^r 
tttl.  for  tha  ytar)  on  tba  ord1>Mii7  atiarca  to  Dec.  31,  aud  to  i-urry 
£58,. 559  Sn.  3d.  to  rcicrve.  Term*  liave  bffii  aii'Mii;'*d  with  llie  Hir- 
oiingliam  Cm |iorati<fa  ami  ib>'  Kiu};'»  Norton  and  Nortblield  Ilia, 
trict  C'ouinil  for  the  f  iiii|  ii  .  i  '.  ■>(  the  lJri»t<jl  r<iad  line  on  thr- 
iKcibmd  aystPii).  TIj'  -k  (  m  UHtructaon,  oniniueiircil  on  <l  t.. 
Itjr  1  la^it,  is  rttj/itiljf  .i^}  i..,^i.l4Ltt(  cjaipletiuu,  and  the  line  ia 
expected  ti>  be  i>p<.-n(d  f^r  trulH'!  in  a  few  waeka«  A  llill  ia  baing 
promoted  for  extending  the  llrialol  r<uul  line  thtuo)^  Sclloy  Oak, 
for  conati  utliuj  ji  rL  linen  williin  the  l  ity.  <  i  «»  tn  alTjrd 
bettei"    terajl-'i.il    ix'  for   the   e)ectri<'    car^,  i-nt^tructini; 

a  IrsiiiwAv  fn  u.  li  t  c  vi-imn  line  at  Hnial?  Hr.i!h  ttf  llay  .Mill'.&c. 

HOVE  SLECTIUC  UOBTIMO  00.  (LTD.;— Tlu!  direct'^  re|Mrt  for  1900 
atataa  Um  c<Hai)ai;j'a  nmiiac  haa  aiiflrrvl  tlMrail(h  th*  iimamil  eon  nf 

coal,  but  that  tha  hurcoaed  oauininptlan  af  alattridty  wan  tban  camion. 
Mtrd  for  tliif,  Xl  tho  end  of  Ihi-year  f  02  liouw;*,  re)ir<!»eDliii?  an  eriuiva- 
lent  of  62,919  Sep.  laiu|>i,  were  cs^nmiled  to  the  company  i-  niaiu».  The 
uuiw  t«ld  wcie  639.208.  The  |<ro«  irveoue  amountr<l  to  £13.028,  and  tho 
aatimflt  (o  £7,115.  14».  Sd.,  which  with  134^  17>.  9d.  from  the  pi^vioua 
Tear,  makea  £8.061.  I2t.  2d.  After  deducting  de^ienturo  inter..'at  aud  the 
iiil«.-riui  dividend  at  the  rate  of  7  per  cent.,  there  remaioa  £3,16L  19h  Id. 
Tlie  balanro  of  the  preliminary  cxpeii-oe  (C126.  Vit,  Id.)  ha-<  l>*en  Wflttan 
off,  an'l  £?..?.Si'':  tn  rwn-f,  i  .li\iifi  Li1  ;it  r:Ho  uf      j.cr  »nt,  per 

annul  1  fv.r  hklt'  yr-iT-  ;ni  tl.i^  ihi\iT  cipital,  •!  i*  r  i.H::ir.  ]  T-  '.-It?  v'iii, 

ia detlancd,  an<l  £545,  14^,  Id.  cairieil  forward.  DuiinR  tbejcir  the  duv 
Ion  (aiutJ  l^lOOadiliiiMial ibina  at  £7.  IOlbv aliank  iba fgremhtn  l>  :n 
added  lo  niarva,  whioli  nuwamwinti  to  £17,037. 17a,  The  £600  annuftJU 
•«t  iirldc  for  reiAire  ami  tuaiuteuancc,  in  aecurdanw  with  the  contract  witd 
tbe  More  t'l'intuiaeiooere.  Iiaa  proved  Inauflicient  ti>  nH«t  outlay  on  this 

atx'HUnt.  in  i?oniie<]uen<:e  ihielly  of  the  renewal  "?  <(••      i  iriatiy'*  It.ltiry  ,f 

Accumulatore.  and  £316.  12».  5d.  Iia«  t>ern  tak  ii  Ir  >'ii  i  li  .      i'  ■  ,<«  ,  >,  ii>i 
which  now  auiounta  to  £S4f>.  14».  IIJ.  The  txi>enililun!  on  capital acMmnt 
during  tho  year  waa  g^fiUL  9*n  tlu  total  atpanditim  to  UfC  3il  bang 
i.100.523. 3a.  g<l.  The  tlte  fer  a  •eeead  Raoaratiag  aUtbn  hasbtan  ac«|au«d 
fiLiI  II  i-  itj|.'M.t''it   M  i-  'iiiTiifnri.  etrN'tion  at  .in  rarJy  diile. 

OXFORD  ta^CnUC  CO.  iLTD.^-'llie  annual  tiiceliii^-  of  thU  i:'.!!!)  uiy 
wa?  rev^iitly  b"ld  jit  '  Kf'ml,  ^licti  tbe  ilii*i  turi  i-e|>:irt,  whji-h  api»rar<'d  in 
our  i-"Ue  "f  ^l.iivb  8.  wat  lulojitvd.  The  ciwirnian  mud  that  tbectipttai 
aiDKidiiute  in  1900  «inwat«d  to  46,(K0i  A  Mir  ti.C.a-Winaiiaaat«f 
SZBkn.  caiKM  iiy  a»J  an  Rcnnnmie  Ixiilar  hj  lUvagr,  Paxaiaa  k  Ca  had 
lieeu  put  down.  The  cajKicity  »f  their  *ia',i"n  wa<  now  equal  toiupnIviitK 
45,C0O  or  60,ODO  8  cp.  laiiit.il  in!.Ullfd  and  at  prweot  1  hay  bad  34' 000 
8  I'.p.  Iani|.»  lonncctcd.  There  bad  I'cen  tin  esjieii'ilufe  undir  the 
be^vling  of  i]n;n«  of  £3.027  fur  cxt"n-iu:M  Vj  tb»ir  »y>-lriii.  The 
<'o«t  of  fiml  i^r  unit  d<;i veioil  had  riwii  fi  itii  Obil.  lu  O'lbd.  The 
mnintniancc  charLT^  wfio,  ivith  the  eicepti'  ii  of  the  item*  of  tnainn, 
^.-eiierally  below  lb"/'*  oi  ISO'.t.  Thin  waa  dur  [I'iii.  [iidly  to  lh«  het  that 
the  dynamos.  tr«i:'<r'rtner«.  engine*  and  boik-n  had  i:o»t  '.liein  lc»»  U>  keep 
in  order.  Tlio  vufc-  m  the  dintiiluting  .-tat-ons  ivere  'lii;htly  li>w<  r,  but 
Ihcir  higb-tennion  maiaa  had  i;ivcii  trouble,  nec<'.>~>itiiting  a  g<H>d  <Ir«l  nf 
latiKlir  lieil^  ai|iaadad  ll|Mn  lham.  The  net  iTvenuc  fiom  alnwt  ligliting 
WM  asamiliat  liau  liy  itsxoa  taf  tlia  iiign»»«d  co»t  of  tuateii^  aapvcially 
af  carboDB.  Tha  mllieaA  wawMit «{  amm  ftet^  hail  (wen  accaaimiad  hf 


tbe  reduction  in  tlie  ui&xiuiaia  prim  firoui  7d.  tu  6d.  per  luit.   The  anita 
aold  had  faaan  U  par  atM.  M«t«  thn  iMl  yMK 
addad  Iwd  baan  about  80,  and  III*  tnial  ttumbai 


,  aoDfuman 
ttumbar  at  laaiw  addad  'had  been 
been  i 


3.722,  a;;ainat  3,638  iu  Ihe  pn!»»niia  year.  The  paatbad  been  an  exoejitional 
yeiu-,  and  (bey  hail.  In-  thDU(;bt.  rarnon  to  coDgratulaie  tbeinaflvr*  that, 
iiotwithatailduiK  dear  cMtl  tod  reduced  pric-*.  f.hfj  bad  beta  abia  tw 
inaiatate  tMr  dividend. 


CITY  NOTES. 

lOaoBABBA — Bank  r»t«4}i«roeiiV.  (aiutu  Feixkll,  ItiOl).  Prkie of  ailrar 
27', ;d.  per  oii.  (March  211.  UmioU  (2}  per  cenc)  85^-!^  for  m«Msr, 
9.SV-96  for  aeonttut ;  2)  par  oant.  96^—96  (>Urcb  21).  CoMok  Pw 
Day  April  Hlrcla  and  Hlh<tre>i  C  iiUnuation  Days,  MahSftandAetflUl 
Tiirket  IMyv  M.^r.       iukI  11  ,  Pay  UayiK  Uareh  38  aad  AprO  18 ; 

Uinisg  Shure  Cijrry  over  L>»v-.  »ar.  25  aud  .\pril  9. 


ARON  ELEOTRICmr  KETEK  (UD.)— Tha  traoafer  bowki  of  the  iit»- 

ianaca  iiiana  M  ctoaad  tnm  »il>  to  9Mt  iniilaaiwi,  lar  tba  ftapamUan 
of  dividaod  TCntola. 
BBmSB  aaUnUU.  BUOIBIO  XAnWAT  Oa  {LT RHA  naatioic  wIU 

be  bald  on  SBtb  taat.  to  atttboriaa  tba  railing  of  fnrtbar  captal  for  tbt  |i«ir. 

chaw  of  additional  rolling  «tork  and  gimeralin^  plant. 

"BL£CTSIGAL  trMDERTAKIliaa."— Thia  ia  the  title  of  a  new  fort- 
DiKhUy  financial  jintmal  iaaued  by  tbe  llaotial  of  Elactlical  OodwtakiDgi 
<Lld.i,  of  which  Mriura.  Kinilo  (iarikeawl  V,Ii.  lii4gM>antibadira0tank 

TiM5  price  of  tlw*  new  jm:rfj!«l  i--*  Id. 

W.  T.  OLOVBK  &  CO.  LTD  '.— Tin  |'rt^rcT<'tioeandordtBaiX*biratnMiV 

booka  are  closed  fn  ui  IStli  t^  uOili  taxi,  luclutive. 

tHFEBIAL  TKAHWATS  00.  ;LTD.;i— Tha  report  of  the-  direct' ira  oi  tlii* 
company  deadx  with  the  finam.'ea  of  the  lliddleabrough.  :^l<xkt»u  and 
Tbomidiy  (  If ctri'  tramways.  The  i-roia  receipts  »>f  th-  «  liuvi  fi>i  tbe  year 
I'.fOO  ai/h'unted  to  £47,218.  17a.  9.1 .  and  tbe  numbej-  of  pa«ni^era  L.irried 
to  8,7*2,970.  .-..mpare.l  with  £45,372.  13'.  8d.  ami  8,307.322  rchj»ciiv«ly 
in  til*  pivceding  y.'ar.  The  net  [.rotit  for  tlve  yeur  auiuuuii  to 
£14,637.  lOn.  9d.,  aljjht^  iu  ezccau  id  the  |>r«vtciu«  year,  atid  raiireaenliBg 
a  retiinat  ahaut^paraiBtiipiiathAaapItalaaailhfaiL  TfaetttMutm 
.  .f  tha  If iddlaalmuib  Uw  l»  OinM*  Fmy  N  ht  eouna  of  eoMitnetiaa, 

and  tlii«  bnilK'b  will  baapMed  in  tlota  for  the  •unmier  traffic. 
MEREST  RAJLVAT  00.— Tha  direetora'  report  for  balf  year  ended 

'       7'1  -L.i*.  ■  ili.i*  1     H*-!^tni.'^»Dent<i  f.-r  worliiisp  rhe  r.ilo-^iy  by  elet'tricity 

.tl--.'  Uh  i.'l  (.  i>l  1^.(1-.  r;iU-.  u. 

HATIONAL  ELECTRIC  WIRING  CO  LTD, 
for  I'AiU  i~      .iiiii.i.-.i  i.-l 

NEWHARKSr  BLBtrTRIC  UOKT  00.  (LTD.; -At  a  recent  mceUog  of  tfaia 
company  the  .lirocton'  report,  which  a  la  ted  that  ateatly  progrcm  bad  batn 
uia<le  during  the  year,  was  adopted,  lite  equivalent  of  ov«r  2,000  Sep, 
lamps  bad  been  Munected.  The  proilt  on  tbo  year'a  working,  added  to 
£47.  8a.  9il.  from  last  aocount,  amounted  tu  £681.  14<..  2d.,  which,  after 
providing  for  debenture  interest  (S'il^  19i  .  left  £1:05.  16«.  2d.  to  be 
caniwl  (orwanl.  At  preeei ll  .  rv  ...  ii.  .  i  n  it  i  el  to  the  iniinn  tli« 
ei)uiva>ut ol  7,431  Sep.  lam|ai,  rvpreaeutiui;  iOl  c  in>umera,  aud  ajiplica- 
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ROBET  *  CO.  iLTD.)  — AfUir  writiri;  oR"  i.5,671  for  dopraouiir.u.  "lie 
di:i>  t<T-  rC'>iinmiTil  a  Jiri^i^-ivl  t  ]•■!  c^nt..  ivliliiij  £10,000  to  tmette 
(lUii.iDg  till*  CM.OQQ'.        --Miyir.!;  fnnrniii  iliA2i. 

8TO0X  EXOHAHOB  HOnOBB.— The  Sto^k  Ktelwuige  omamitu*  Hm 
•moiattd  aTthiMt.M»«Mctot  miMm  4w  ta  litBM  6  ptr  c«t  «aflra- 
b6««  uwfartDee  S8  MI-mM  Amm  (Vm.  ijOi  to  20.000)  «r  ffbtamfiM't 
EUtincUv  Oorporaliiin  (UJ.)  »n<\  37,398  £6  (£3  p<«M'  nh-iT^n  (betweeo 
Nq».  20,Ci0e  »n.l  59.807)  of  ihoyoAnjwu  /.uiufWi  AYwfnr  /v  ,rriin  cV(/.<rf.). 
Tbe  commit  te«  Km  »Ii>o  ordered  the  further  ia«ue  of  30,000  £6  ful)y-|«iJ 
ordinary  itharee  (No*,  40,001  U>  70,000)  30,000  6  per  cent  eumulAlive 
pntewtse  £b  {oUy  piid  iiiar«  (Niw.  40,031  to  70.000)  of  th»  lititith 
JimAati  IWwah(aifc>tate<iwtrtMtiitBawagrt. 


TELEGRAPH  MASgTACTCRIHO  CO.  (LTD.)— The  tran-f-jr  1,  vikv  of  tlM 

melun>«!,  f<ir  rhp  [nn-'ie  of  pavini;  |'n?fwrri.T  <1ivii|frii  ■iuc  ni  l  -t  proi. 

VIOZSaS,  BOKS  AND  HAXIM  (LTD.)— The  director.,  iu  tkeir  report  t.* 
Z>W.  81  ImIi  MBoanoe  that  the  coDapan*  kM  Mqairvd  tbe  •ul*  right  for 
BimiM  for  tiwcurriagc-liKhtiiii;  Bjtteni  or  the  ConiiolicUted  Rulwsy  Kleu. 
trij  LiKhtlng  kiul  Kquipmant  Co.  of  tbe  I'liitod  .Sutea,  and  Uv  the  eon- 
•tntctiuc  ei|uipmeDt  uf  the  Ilollaud  aubinariDO  biat.  IIm  Britfsh 
Gflvenitnsiit  Hm  placed  ao  order  with  tl»e  r.imiwr;  for  fnu  :f  ihf«^  hnnt*, 
the  coiutructkm  of  which  ta  already  fat  u  lv.ini  r.i  &;  r!i.j  l;a.m)ir  w  jrk=. 
The  oa^tal  o(  tbe  company  in  to  be  im  r.        to  £5,700.000  lij  tlm  U~ut 
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An  interoiiting  •wt  dmin^  the  put  week  haa  been  the 
•xUbilion  of  th«  first  Diesel  engine  nude  in  this  oouotry. 
Hut  eagine,  which  was  macafaotored  for  the  Diesel 
SagiBiB  Co.  at  the  engineering  works  of  Meesrs.  Bcott  and 

HoiiosoN,  ('jui^e  Hriilge,  npur  viFirif-hp-it^r,  waa  shown  on 
Monday  last  at  tbeea  works  to  a  laigo  party  of  engineers  and 

oUmm,  uaiiy  of  iriim  hftS  tMmll]e4  «  puqpoN  ftan 

in  a  comfortable  "  special "  placarded  as  the  "  Diesel  Express." 
The  essoice  of  the  Uieael  internal  oomtboation  engine 
it  tbo  DlMd  «yal*,  Mil  tin  mmom  of  tliii  ignde  is— 
high  conipreission.  Everything  else  about  the  cngiiio— 
whether  in  its  Continental  £oar*stroke  or  in  ita  more  recent 
hOdA  tiro-abolw  iniimmMit— h  InaideBlkl  to  Am  mlisa- 
tioa  of  Ihb  ii^  oonifiwaioa  in  aa  Mtoil  gaa  or  oil  eojino. 


Many  years  ago  Herr  DiiwKt,  wrote  a  treatise  on  '*  The 
liational  Ueat  Motor,"  embodying  a  principle  on  wbkb  a 
higher  thermo-dynamio  efficiency  than  formerly  oonld  be 
obtained  in  internal  combustion  engines.    He  also  designed 

and  shortly  afterwards  construi'ted  an  engini'  :c  T-bijh  tha  new 
Uiesel  cycle  was  employed.    In  this  engine  tho  compression 


the  rapid  adiabatic  compression  of  the  air  heating  it  to  a  tem- 
perature oapable  of  supporting  combastion.  Obviously,  aneh 
oaliditioMiroiiM  be  axfomBAt  vltfi  Hut  Otto  tfdt,  iiMwmielh 
as  lbi.^  liigb  compression  of  a  mixture  of  fuel  and  air  would 
zeeuU  in  pramatore  ignitiou.  In  the  Diesel  engine  air 
Buniita  tqr  fM  it  wajamml  to  Omk  SQOIb.,  th*  fwd 
Mug  iatioiooed  in  m  gMeom  or  npcnou  ooBfliliMi  only 


when  the  compression  stroke  is  quite  eomplated.  Tha  fuel, 
in  fltot,  ia  injeotod  iato  the  noridag  cittBdar  by  aMtaa  ol 
air  at  a  pressota  of  ovar  8001b.  atoned  in  a  ated  cylinder, 
whiob  ia  fad  tBOBH  a  aajanto  eoMpwiikMi  paiap  od  tha 
engine.  It  ia  Ebn  Dnan'o  aim  fa  fatrodooa  the  fnet 
gradually,  t.e.,  al  BMfa  a  rate  that  combustion  shall  take 
plaoe  isothermally.  Under  ihia  ideal  condition  the  cyliudc'r 
temperature  would  never  excoed  thai  of  the  air  at  ma&imuzn 
eoatpnaHon.  But  though  this  result  is  fu  mora  closely 
approached  in  the  Diesel  ongine  thaji  in  any  engine  working 
on  tha  Otto  cycle,  we  judge  from  the  indicator  cards  taken  on 
Ifonday  that  Isotherowl  aatyaoaioa  ia  omttldeiaUy  depaitod 

from  in  the  o&rly  stages  of  the  working  stroke.  On  tbo  whole, 
however,  the  set  of  cards  of  the  cylinder  and  pumps  display 
highly  aaliafaofaiy  woridqg  eoaditkaiB,  vhethat  Mgaedad 
thennadnHBlaalljr  at  fcw*  a  im—  maoliaol  atmABoiat. 

Wx  refer  with  somii  reserve,  however,  to  these  indicator 
diagrams.  The  exhibition  of  the  oa^M  oa  JUoadaj  waa 
made  under  conditions  tH-:it  r^fTnrrled  little  or  no  assistanoe  to 
the  expert  mind  in  arrivmg  at  a  jadgment  of  its  merits. 
Possibly  Ihia  any  ham  baaa  dae  to  the  diAeol^  in  eondnetiBg 
tests  amidst  a  large  and  pressing  cmwd,  composed  mainly  of 
non-tochnical  men.  Ik  would  have  more  favourably  impressed 
the  lagaeaeDtoilveo  of  ttie  terihaioal  pceaa  had  amogeaMata 

been  made  for  an  axhanstivu  eorie^  of  tC'bts  extending  over 
several  houa  oader  atriotly  defined  oonditioaa.  Aa  things 
were,  we  firand  the  angiae  rannlog  when  we  arrived — tfans 
Lieing  prevented  from  witnessing  a  cold  start.  While  it  con- 
tinned  to  ran  on  loads  it  waa  iodioatad  profascly  ;  bu  tajjut 
from  this,  and  inspection  ol  lb*  axhftust  gases,  no  othtr 
running  tests  were  made.  After  about  an  hour's  run  the 
eagine  waa  stopped,  and  almost  directly  afterwards  it  waa 
started  again— the  re-slart  taldag  only  five  seconds,  which, 
although  a  marvelloaaly  hiw  figure,  would  have  been  mora 
convincing  had  it  been  a  cold  instead  of  a  hot  start.  As  to 
the  thermodynamio  effioteuoy,  it  ocodud  no  visit  to  Quida 
Biidga  to  ooinlaaa  aa  of  tha  ampavioaifyof  the  fMatol  ayele  in 
this  rs'i^peot.  No  one  sufficiently  conversant  with  gas-engine 
theoi;  oaa  fail  to  disoover  ia  tha  Diesel  cycle  ample  jostifiea- 
eatibB  tor  the  alaJai  thai  It  altaine  a  iiaat  eSaiaBc^  of  fiom 
85  to  S7  per  CBot.  Nor  does  it  surprise  tia  that  its  realised 
economy  is  high ;  an  engine  with  a  thflcmodynamia  affiaiancy 
of  85  per  «ani.aboald  certainly  be  mwaeeoaoaiiaal  than  any 
other  htataotovyaliNit  on  Oanaihak  Bat  apwe  pNivMto 
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OB  from  diaoosaing  iarthor  this  iaUamtiag  engine,  though  w« 
hopttontanloflMnilifMitlftktiirdal*.  SoflMlltoMy 

that,  In  prtncfple,  the  Diosc!  cycle  embodies  ccmd-tiony 
wwcntinl  to  sdvanoemant  in  (ho  internal  oomboatioa  engine, 
•ad  0W  «DgiB6  llMtf  fnUUy  InAiMlaB  iha  )mmi  fiatg  on 
iiiilafa  Ibrt  idtMMe  Ilia  Im  MaUidl  In  «b»  Mw  tatni. 

♦ 

Uajor  Cawkw  commenoed  the  lost  of  hi«  three  €«nU>r 
leotarM  on  "  Electric  Rulways"  on  Moadaj  willl  ft  nm- 
marieed  comparison  between  the  continuous-cttmnt  and 
polyphaae  syBtems  of  traction.  After  giving  a  list  of  the 
i^goBMnt*  for  and  againal  flu  lira  i^itBBu  ha  «mim  to  flie 
coneln<>{on  that,  for  the  oase  of  railway  work  on  an  extonalTa 
Boale  and  neoeggitoting  transmi»ion  of  electrioal  eacigj  to  « 
lUataBN,  polnlnN  faaewlkn  ud  diatdbntioB  van  to  ba 
preferred.  The  first  point  in  favour  of  it  vaa  the  simplifica- 
tion  of  the  Bob^tations,  for,  as  bigbfcwmM  tmumiaaion 
maU  ba  mtatmuy  m  mteamai  of  die  dirtanaa,  aab^totfims 
containing  rotatory  machinery  would  ba  necessary  for  1;  = 
tribntion  of  ooatinoooa  aaneat  to  ihe  traiaa.  This  meant 
aeoBony,  ••  alao  did  tlw  paaaible  employmeiit  of  ameh  higher 
pressurts  (3,000  volts)  for  the  motors  on  the  train,  the 
diffionltj  of  picking  up  comat  at  these  high  preaaures  having 
BOW,  ha  Mmaidan,  ban  tabied.  Tk»  oarrents  to  be  carried 
baing  leas  at  this  high  pressnra,  the  sab  stationa  could  be 
ftaithar  apart,  and  the  rail-return  wonld  rriilic,?-!  by  a 
ooppat  atrip  on  fairl;  insulating  supporis.  Those  and  other 
adnatogta,  todlniUng;,  te  ioitooee,  the  simpUfiastiQB  ol  Hw 
motors  and  the  posBibility  of  snsponding  their  rotors  entirely 
on  springs,  quite  oooiitorbalanoed  the  contrary  advantages  of 
oontinuona  anDanttfiMdi  aa  tba  aatving  of  on  oondootar,  Am 
"Auction  of  plant  capacity  by  employbg  aooumatators,  the 
abaenoa  of  idU  onnaota  (amoonting  to  a  waate  of  15  per  eent. 
to  loln^  imkug,  b«  aatioMtod),  Md  Ifaa  iridar  wtoU^ 

in  spp-i  vrliich  were  pcrmiaaiLIe,  Theroia  much  to  be  said  in 
favour  of  Major  CUiidbw'b  views,  and  it  must  be  remembered 
iha4«faajan  Intandad  to  appljoolfto  nOwaya  and  not  to 
tramways.  Local  circumatances  have  atill  to  be  conaidersd  in 
aaflh  eaaa,  however,  and  prasomabljr  the  Board  of  Trade  has 
atUI  to  bo  ooBBolted  iridi  tagoid  to  dia  tugb-pressma  overhead 
wire.  If  the  3,000  volts  put  forward  by  Major  Oaaui  has 
to  be  cadnood  to  dOO,  as  in  the  aaaa  of  the  oontinaous-cnrrent 
Unai  In  tUi.oonotry,  many  of  Cho  advantages  enumerated  for 
pdyphiM  waUQt  diaonoai'. 

Tnt  latter  part  of  Miyor  C&auBw's  leotfire  worked  out  the 
gBMcd  iaalgD  of  an  eloitaio  nll»^  Itoo  ostaading  «0  miles, 
with  a  Urge  local  traffic  at  one  end  and  a  small  local  traffic 
at  the  other.  He  ezplmnad  an  ingenions  time  table  in  which 
dow  tataa  tnmmiiig  aoDttoaa  of  iho  naia  Hue  beliraan  the 
timee  of  the  balf  h  ily  jxpre^s  reanlted  in  an  almost 
ideally  qoiek  and  frequent  aervka  batmen  aU  points.  Ho 
ahowad  what  eonriaantfoM  ahoold  bava  weight  in  the  choice 
of  tlie  speeds  and  accelerations,  and  even  fixed  the  power  for 
the  8oh«tati0iii  tod  gaaacathig  stations,  and 
total  ooat  of  eMeUng  tba  Mlheme.  The  piotate,  drawn  thaa 
in  broad  and  bold  lines,  of  an  aHootrfo  fa&waj  ^yilm 
aUjattaof  London  wittun  ntj  nnmmniilMliofl  of  Brighton 


and  its  snbarba  and  tba  intermodiate  country,  waa  certainly 
an  alhniog  one  to  tiie  daotrioal  oagiaear,  and  tbe  vote  of 

thanks  proposed  by  Prof.  Avrton,  and  willingly  liccorded  to 
tba  leetniar  by  a  amaU  but  anthusiaatic  audience,  was  well 
ttasitacL 


Tux  weekly  iUaootuae  at  the  Boyal  Institutioo  on  Fridiyr 
eveiring  last  mo  given  by  Dr.  H.  T.  Baowa,  on  « Soma 

R-'i'pn^  Work  on  Diffiiaion."  Although  not  tlin-i  il  ,  lealing 
with  electrioal  matters,  the  laotnrer  brought  forward  a  nnmber 
of  new  iMto  In  tagaid  to  diChahn  that  aniat  hm  baao  aa 
attractive  and  plea!;ing  to  the  physicists  present  as  to  the 
botanists,  for  whom  the  disoowaa  waa  fcimatilj  intondad. 
Indeed,  one  mon  OhiatcntloB  waa  alBudad  in  Dr.  Baovn's 
account  of  hU  researches,  of  the  striking  way  in  which  every 
branch  of  soieooe  may  gun  when  attention  is  paid  to  "  the 
whispeied  hints  and  slandar  oloas"  of  the  world  of  physical 
life.  Dr.  IBhown  has  Uatauad  to  hints  and  does  detected 
ilurinL'  a'atntiy  uf  leaf  ?tn;pt'Tro  and  of  the  mannor  in  which 
11  leaf  breatliaa.  The  resulting  contribution  to  the  laws  of 
gasaoweniUfdddiaHlaB  nnot  nomaattoidar,  Tbnaoan 
«  problem  in  botany  afford  TOluUe  BUktBdal  flw  lllO  onBed 
aoientist  and  the  engineer. 

Bt  crix-oTLT,  the  problem  in  botany  was  as  follows It  is 
known  that  a  determioable  amoont  of  carbon  dioxide  pasaea 
intoaay  ghia  living  leaf  bi,  any,  an  boor.  It  ia  abo  known 

that  the  a^f^rfpite  area  of  the  orifioo?  of  *hi:  -t-iir.iitp?  an 
exceedingly  small  proportion  of  the  leaf  surfaoe,  baiog  of  the 
ordarof  abootona-lnindioddiottiiatentfiuau  Ooupaiiog  that 

available  area  vrith  the  amount  of  CO,  to  be  pags<^d  through 

it.  Dr.  Bsowx  fonad  a  raaarkable  diaapaeoient  with  the  laws 
of  faea  jBlfarion  aa  andaiatood  at  Oa  tine  ha  began  bia 

research.  In  other  words,  to  quote  from  his  lecture,  "  it 
Boomed  that  tba  laaf  knew  mora  about  the  laws  of  difiosion 
than  tbe  phyaifliet  ffid."  Tba  ana  of  die  atoniataa  odfieaa 
appeared  to  be  only  a  very  small  fraction  of  the  area  which 
theory  indioatad  aa  being  neoassary  to  aoaoont  tor  the  rapid 
rate  of  dififnsion  from  the  atmosphere  into  tha  leaf.  Clearly, 
the  solution  of  this  perplexing  problem  lay  in  closely  studying 
the  leaf  strootoio  Aram  tho  point  of  view  of  faaUity  fot 
diffuaion. 

Tbu  was  done  in  an  inganioaa  maanei  by  imitating  the 
leaf  oonditiona  to  nppentw  of  lugar  and  mom  ooovenlent 

oonstmotion.  We  may  explain  that  the  structaro  of  a  leaf 
in  the  region  of  the  elomates  ia  analagoua  to  a  diaphragm 
perforated  by  amaU  oixBulw  bdea  aita  piMh  of  about  eight  or 
nine  diameters,  each  hole  opening  into  a  larger  hollow  cavity 
provided  on  its  surfaoes  with  material  capable  of  mpiif 
absorbing  GOj.  A  gUas  cylinder  widi  a  little  canatio  potaah 
Boln&D  Mtiui  liottom,  and  with  a  oellaloid  cover  perforated 
by  one  or  more  oriiicea,  is  a  good  representation  of  these 
conditiosa.  The  amount  of  CO,  diffusing  into  the  cylinder 
is  indicated  by  the  inereased  weight  of  the  KHO  solution. 
Oomparing  the  rato  of  diffn^iion  thus  measured  with  the 
rato  in  the  case  of  a  aimiiar  cylinder  qoite  open  at 
tha  mmdi,  il  wai  loud  im*  Oe  dUtadoD  thim«h  the 
Mwtmting  oBSeas  waa  ehniTt  in  n  lacger  nlto  than 
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ibe  ansa.  ExMt  mtmamaeat  showed  that  the  diffa- 
aoa  tbroagb  eaoh  orifioe  nried  diieody  u  the  fint  power 
of  the  diameter  o{  the  orifiaes,  when  these  were  distri- 
bnted  over  the  di&pfaragia  at  a  pitch  exceed tDg  a  certain 
mnaber  of  diameters.  The  best  conditiona  obtain  with 
orifices  at  a  pitoh  of  aboat  wbioih  Is  Um  di«- 

tribnlion  foun^  in  tho  stomate  orifices  on  the  snr'iice  <»f  a 
leaf.  Tbua,  bj  a  man'elloas  inteiuifjtng  action,  tbe  stomatea 
«m  to  Moiknto  tb»  iite«f  ftiwirptfoit  «t  CO,  ioto  » lut. 
even  to  a  dcgrco  that  ooaldonly  be  prodnccd  ohemicaOj  lij u 
abiorbcnt  many  times  as  Sictive  as  canatic  potash. 

Ik  ttte  to  iowUgais  tfali  hw  of  iiaaislsn,  Dx,  Bkowh 

had  reconrsG  to  the  diffusion  of  colonred  liiyaids  throiiKh 
orifices  into  an  absorbent  jelly.  By  cuttiog  a  section  of  tbe 
ftiHj  UuMMgh  •  phm  pwpoMltealw  to  tbe  cuifiM,  flu  mntA 
snrCuie  of  the  advancing  dlffdsion  waa  rendered  viaiblti  and 
oapabk  of  mea^arement.  A  series  of  carves,  representing 
tte  dUMfla  to  diiAraBt  pute  of  (Iw  jsiUr,  was  obtetoed  bjr 
alternately  nsing  two  liquids  of  JilTerent,  colour.  A  mcn-urftJ 
section  through  a  diameter  of  the  orifice  sbovs.  the  lecturer 
Btatofl,  tint  Oicm  enms  are  teafocal  tXUptn  bavtog  fhafar  fo4 

01!  ihe  edge  of  the  oiroulnr  orifico.  The  atrc iiiu  lines  of  (iithi- 
aion-flow  arc  oonavqiMotly  «>nfocal  rectangular  byperboin- 
bntaf  lh«  WBM  foci  aa  tba  elltpiat.  Dr.  Bho«  n  appear<t  to 
think  ih&t  Lb  is  lifTords  a  pictorial  represantatim  of  the  e<iai- 
potaatial  aoifaoea  and  linaa  of  electric  force  Moaad  -two 
awiilar  and  eqaal  ebargas  of  elaetrioity  placed  at  a  short 
distance  apart.  We  are  unable  to  follow  l>r.  Hito\v->  in  bis 
daauNBStration  of  this  supposed  analogy,  for  it  is  clear  that 
ttia  aTStem  of  electric  lines  and  potential  sorfacos  has  not  the 
4IBM  gaometrical  form  aa  tka  eoiTW  obtatoad  wlttt  diffoaion. 
Bmmmt,  tbia  slip  in  no  way  mars  the  importance  of 
Dr.  Bbown's  research,  which  contributes  to  physics  a 
valuable  new  law  of  diffbsion,  and  to  engineering  and 
applied  soianM  «  Mnkaabla  mathod  of  Ii»a 
diffusion. 

We  reported  in  our  la.st  icano  the  proceedings  of  tbe  House 
«f  Lorda  Committee  in  connection  with  the  Sheffield  C.'orpora- 
tfonbilliOiiTliwnaarlaalsiaditaadthadeaiiitonanivedat.  In 
the  portion  of  tlie  bill  relating  to  tramTvay  r<  teDsiona,  a  clause 
baa  been  inserted  by  the  Committee,  at  the  instance  of  tbe  gae 
oompaay  aad  to  apito  of  the  eppesliKm  of  tbe  OoqMntkn, 
to  the  cfftict  thiit  the  Corporation  shull  not  be  relieved  by  tbe 
act  from  any  liability  in  view  of  dumage  to  the  gas  company's 
natoa  fram  fbatoa  or  daetnlytie  aettoa.  Aa  anok  danaga  to 
onlil;oly.  it  mif^lit  appcur  st  fir.^t  sigh*,  remarkable  that  tbe  Cor- 
poration should  have  taken  pains  to  oppose  tbe  insaition  of 
ttadaiiiae;  preaaiiiaU7,It  la  to  ofdac  topcotaot  tfaamadvaafiram 
litigation,  as  there  is  a  danger  of  every  chemical  action  of  the 
soil  on  gas  pipes  betog  aUribotad  by  (be  gas  eonpam  to  aleotro- 
lytis,  owfag  to  tha  dUBaolliaa  of  diagnoaia  to  On  two  eaaas. 
Certainly  a  precedent  has  now  been  established,  and,  as  it  is 
tbeNtwe  likely  that  other  electric  tramwaj  billa  will  contain 
the  iaiae  ptovisioas,  tbe  expert  witness  on  alaotndysed  km 
and  water  pipes  will  probably  before  long  be  a  new  feature  in 
the  tow  courts.  It  maj  be  pointed  oat  tJiat  the  toadsbip  is 


not  so  great  in  the  Sheffield  case,  as  a  Corporation  is  always 
situated  in  a  more  oomibztable  position  with  regard  to  Uttga* 
tion  than  a  ****p*^    Bat  wbSB  tiM  poaitiaBB  am  ravacaad, 

and  a  company  owna  elcotiie  tramways,  to  spite  of  the  much- 
re^nled  Act  of  1 870,  while  a  Corporation  owns  gas  or  mbu 
works,  tbe  Corporation's  position  as  to  litigatios  uig^t  ptOTC 

distinctly  UDfavoiivp,b!f  to  rlc-ctnc^il  ent^rp'ri^a. 


BonmemouUi.  The  Uswn  coudciI  have  decided  to  offer  the 
sum  of  1*170,000  for  the  undertaidiv  of  Ma  BMBHMMlh 

aud  I'uoio  Kleckrieity  Supply  Co. 

Tlie  Marconi  Patent  in  America.^nie  New  Yorli  (.'imiit 
Oonit  baa  daoidad  that  Mr.  Manooi'a  winlaia  tahg;nn»h  paliBt 
b  valid,  and  baa  diamiaaad  the  action  for  rafHngeinsnt  biBnght 

by  tho  assignee  of  the  Dolbear  wireless  telegraph  patent. 

Another  Indtarubber  Substitute.  The  United  Stat"-!  <  'on».ul 
at  Bergen  report'?  that  a  Copenhagea  chemist  has  anf  eib  d 
in  produeiog  a  cheap  substitute  lot  iniHacabber.  The  new 
luatatbl  is  oallad ''loUatou,"      Ii  iBMto  fna  iflphilt. 

yert^Bi^         "  TheGnmtii  of  {^a^Smt  to  IrotTondw 

Alternatmn  Magnetic  Force,'*  by  Prof.  E.  Wilson,  and  ("  m 
tiila  only ' )  "  On  tbe  EUeetrioal  Oondactivity  of  Ah-  and  Salt 
\  apoura,  ■  hy  Dr.  H.  A.  WilsOB. 

Cable  Intenraptions.  diu«  of  ictfrniptioii. 

I.«tAki»— OypnM     June  21,  1898 

P»ri— MimihMB   m-    Xmt.  a,  1900 

MAneiUM — Bwoilau.   Jm.   7,  IfiOl 

S«>— niuMn  .'     Mar.  7,1901 

P.,.m-Ol.ick                     .   Mar.  22,1901 

Cable  Commnnications  Committee.    Ai.  a  meeting  of  this 

Committee  held  on  Tuesday  T.ord  Ilalfour  presided,  and 
evidfeoc.  J  was  ijivcn  by  tho  lion.  W.  Mulock,  1\.C.,  I'ostaaster- 
<  icneral  of  Canada  ;  Mr.  F.  A.  Sevan,  chairman,  and  Mr. 
Ch&rks  Bort.  director,  of  the  Anglo-American  Tdlesrai'h  0« ; 
Mr.  I  ndu  rlown,  K.C.,  ("bail  inan  <if  the  Direct  I  m  l  rotates 
Cublii  Co.  .  and  Mr  A.  S.  1 'axoDdalo,  superintendent  of  I'osts 
and  IVI«g:apLj,  Sulacgor  (iStraits  Settleuients). 

Train  UghUug.— Those  who  maoafaetara  eiaetiie  Uj^ttog 
plant  for  truns  will  be  totanstad  to  hear  that  stana  toe 
Bcrions  nilway  aooidaot  al  OAnbadi  last  fear,  tbe  Genua 
GoraninaBt  Bailwaj  AinfaiatnlMiBliaB^swl  ranah  aMaatton 
to  tbe  deetrie  Ughttof  of  mQway  eacnam.  It  tots  bean 
axparioMoyBg  witb  the  Stone  qrsteni,  wbfatt  has  aheadjr  baso 
used  to  some  extent  in  this  country.  Tlie  Sooth  Eaatetn  and 
Chatham  Railway  Co.  have  recently  eiiuipped  a  eonaiderttUe 
number  of  their  soaahas  with  the  Kane  ayatani  of  elaatrie 
lighting. 

TflcRiuias  toi  the  Troops  m  Cliina.  The  I'oatmaater- 
Gonoral  announces  that  arraogements  have  been  made  with 
the  Eastern  Telegraph  Co.  for  facilitating  and  cheapening 
telegraphic  commuaicatiOD  with  the  BiitiBh  military  foicee  in 
Northern  China.  The  address  to  the  tslegrama  may  tie 
shortened,  and  are  then  only  charged  as  OM  word,  and  tba 
charge  nor  word  for  tbe  message  QBoper  to  Sa.  Od.,  oc  brii 
the  uanal  ratsu  Tsiegcema  under  this  amogeiMBt  aw  to  be 
handed  to  at  poatal  talsgraidi  olRoas,  and  not  at  tbe  olBoae  of 
tbe  company. 

Electric  Treatment  of  Skin  Disosses.— Dr.  F.  W  Smith 
has  found  that  the  «lViCHoy  of  the  Harro^att)  watera  is 
greatly  iticroi^cd  by  paasicR  an  eI<jetri<J  current  tiiroux'h 
the  water,  tho  patient  being  made  tbe  po-iiiivo  p.ile.  The 
discovery  was  due  to  one  of  Dr.  Smith's  palient<  under- 
going electrical  treatmt'iit  in  Iliirragito  water,  the  uilphur 
deposit  appearing  on  his  skin  linun  after  hi.t  iirat  hath,  i'rof. 
Hmithells,  professor  of  chomiBtrv  at  the  Yorkshire  College, 
Leeds,  and  bis  Assistant,  Dr.  II.  M.  l^wson,  have  tested  the 
water,  and  fonnl  that  sulphur  wOiiU  be  liberated  at  the 
positive  pnle.  Thin  treatment  anyisove  naefol  in  the  ease 
of  certain  bkin  diseases  lor  irilikh  appHeatkos  of  sulpbttr  ate 
known  to  be  effieacioas. 
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W«riEi  MaiMfBmaat.— Til*  fourUi  leetan  to  the  Institution 
of  Jmlor  BBgiaeen  on  **  Woiki  llininnnit "  was  given  bjr 
Mr.  A.  H.  B«»ker.  tt  tbo  Wtatulaitw  AOaeoBotol,  mi  tho 

19th  inat.  The  lc«tarer  eomiclmd  In  diUil  the  uetbods  of 

tranBTDilting  orders  to  the  works ;  oystems  for  dealing  with 
correspondence  were  treated,  the  filing  of  letters,  >kc.,  being 
described.  Tho  diuirs  of  the  i^Lortlictper  were  entered  into, 
to  show  iLtir  btariiig  oo  the  proper  keeping  of  tbe  costs 
accounts.  The  great  desirability  of  a  fait  trial  hn'mg,  given  to 
new  material,  devieea,  &o.,  was  pointtd  out.  AccuiaWiy 
conducted  expt  riinMiits  were,  however,  imperative,  the  results 
to  be  reeoT^eti  and  tabulated  for  fntnre  rpfrrenf*  Tli«  various 
uittliods  <if  rcinunf rftting  worktiieu  for  work  done  were  then 
hilly  coueideriHl,  the  difficulties  of  tiiu  pi('eu\',ork  system  being 
dwtit  upon.  Tho  preiiiiuui  motLod  Doedc-il  the  exercise  of 
niiicli  orgnnisirg  taleot  on  the  part  of  the  managemaot  or  it 
V  ould  k'Hd  tu  ^re«t  eoaftuioD.  Tin  Boxi  leolaro  vill  take 
place  on  April  S. 

Lightning  Airesters  on  High-tension  Circuits.— In  the  /  '.l 
triaU  WorU  of  Kew  York,  for  llaroh  9tb,  m  iat««eotU»geflect 
in  eonowtia)  iHtb  the  Oftoiog  of  the  30,000  volt  oinaito  of 
the  SnoqualiiM  phat  ii  nwidcd.  TbeM  •■•  two  oitonito 
moning  to  Taoom  0114  1*0  flfawdli  to  SwtUo.  It  tvM  found 
Hut  iipoo  opeoiDgttra  TImobm  ibooits  the  eirooit  bimlMra  on 
the  priiiioriaa  of  the  traBifoniwie  supplying  Seattle  would 
always  go  oot  as  if  on  a  short  circuit.  \'iee  Ters»,  if  the 
Seattle  circuits  were  suddcntly  opened  out  would  go  the  circuit 
breakers  on  the  priniHrie^^  of  tbt)  'I'ai'oma  transformers.  The 
trouble  proved  to  be  caused  by  a  ^hort  circuit  on  the  line  due 
to  the  discharge  of  the  line  tLrou<-h  the  ligiiiD:nkr  arrester^. 
The  instant  the  Tacoma  circuit  Iiroken  thu  Stiattio  lioo 
onrrent  would  jump  across  tho  liyhiiDs  arresters  to  ground. 
Upon  diiconneciing  thw  ground  wirih  <if  the  arresters,  tho 
phenomena  disappiftrcd,  showing  conclusively  lliat  thf  current 
jutupirg  ucrusK  the  arri  .-itrfl  was  rehpousibld  lor  the  ofTects 
producfd.  Tlie  \\  estinpl.oupe  Wurls  arresters  are  used,  and 
Uie  line  Toltage  per  gap  is  only  aboat  ■iOO,  whieh  is  extremely 
kw,  and  molmtiw  elMt  oU  iha  noMnoMtlnbla. 

Proposed  Electric  Railway  firomStPettnlMUgto  Moscow — 
Aoeotding  to  the  Snginffr  for  March  28nd,  U.  KomanoiT 
constructed  at  (intschiLii,  t^st'nty  tniluj  from' St.  Petersburg, 
during  the  summer  cf  I'JCO,  a  smnll  eUotric  railway  on  a 
system  which  be  had  invenltd.  and  the  ri  -ulu  were  thoroughly 
satisfactory.  He  has  now  drawn  up  a  projjict  for  constructing 
an  tlectric  railway  froui  S;.  I'otoreburg  lo  Mofcovr,  It  has 
long  be<>n  well  known  that  the  exiatin;;  XiL-tiUs  liidujy, 
oonncctini,'  the  old  and  new  capitAls  of  llugiin,  and  tul  miles 
in  Ittigth,  in  uijalfle  to  cm*  with  the  trul'io.  The  authoriucs 
entertain  the  idea  of  separating  tho  pa.s^enirer  trailio  frum  the 
goods  triilic,  and  (or  this  pL;r[>u3e  it  h  i.iid  that  twa  other 
traek.s  are  to  1h- Iiiid  down,  lionever,  M.  iioiimnotT  has  now 
oorno  forward  with  a  proposal  to  consirucs  an  electrical 
"  banging  railway,"  which  shall  take  the  place  of  increasing 
tho  carrying  capacity  of  tho  prseeot  line  by  the  addition  of 
two  tracks.  The  cost  of  this  suggested  railway  woul<l  amount 
to  98,0(X),00(>  ronblen,  and  thn  je&rly  cost  of  it*  working 
would  represent  r2,8ll),O0O  rouiiles.  of  which  aum  80  per  cent, 
u  abeorbed  hy  the  cost  of  fuel.  M.  Homaootr  OQVifUtee  that 
(bo  Wit  of  pueeoger  trafhe  will  come  to  about  hslf  a  Inipeok 
«r  Id.  for  Witt  of  twO'tbirds  of  a  mile.  The  nl«  of  opted 
10  be  ottiiiied  on  fhic  '*  hanging  railway ''  is  estimeted  to  be 
■bont  l^Okm.  an  hour,  with  a  limit  of  jOOkin. 

The  Projected  Metropolitan  Railway  foi  St  Petc-i&buig. — 
The  ( lovernmeut  Cuiiitui-^rjion  appointed  to  consider  tho  pro- 
jected electric  nog  railway  ior  St.  Petersburg  haK  concluded 
its  sittings.  Tho  Commission  has  viewed  thia  project  most 
favourably,  and  expressed  iU  conviction  of  tbu  inunenst! 
aoonomic  value  of  such  an  addition  to  the  existing  means  of 
communication  in  the  Huasiao  capital.  The  various  points  of 
issue  were  stittled  by  means  of  compromise  between  the  Com- 
mission and  M.  Ilalinski,  who  is  in  chargt)  of  the  undertaking, 
but  the  question  of  admitting  the  necessary  ironwork  free  of 
duty  in  iho  empire  was  left  open.  The  "  Duma,"  or  Town 
Council,  demanded  from  IL  Boluiki  a  larger  oootribatioii 
towaido  kb«  eitj  fands  than  that  ot  5  por  ocai  of  the  oat 


profits,  as  orignally  ^poaed.  U.  Belinski  agreed  finally  to 
the  following  demanda  loada  I17  tbo  city  authorities :  {a)  To 
bnild  two  iron  bridges  aeroes  the  Neva,  and  also  other  bridges 
aeroia  vuioiii  oaaali ;  ('<)  to  lay  dowB  a  qfsteu  ol  drainage 
)D  tho  itnwta  thioagh  which  tlie  pn^cetad  lailwaj  pisiss ;  U) 
to  iulall  tho  elee&ic  light  in  tbo  itMote  tnwowed  by  dio 
line  ;  and  (</)  to  pave  Ibofo  streets.  The  «ty  lowi raa  to  itself 
the  right  of  buying  the  Metropolitan  Hallway  before  the  eon- 
cession  expires,  and  imposed  tho  condition  that  the  entire 
railway  shall  pass  into  the  possession  of  the  city  on  tlie 
expiration  of  the  Concession.  However,  the  CommiaBion 
reserved  those  rights  for  the  impetial  authorities.  Accord- 
ing; t(j  the  Enf/iue^r  there  i.i  but  little  doubt  that  the  [loint^ 
still  awaiting  settlement  will  be  settled  satisfactorily  v.  no 
distant  date. 

Personal.— On  Sunday  nest,  the  Slst  lost.,  Mr.  C.  U. 
Wordingbam,  the  chief  electrical  engineer  to  the  Manchester 
Corporation,  will  sever  his  oonoeotion  with  tho  cleetrioUjf 
departmeot  of  that  Oorporatioo.  .Mr.  Wordingham  has  iw 
many  years  held  the  post  of  ebief  elsotrical  engineer  at 
Maaohester,  dnriog  wbleU  tiaio  he  hai  not  only  perfonned  Jus 
i^ieiat  dntios  with  pnisswortbythoraagboBao  tad  •  daiiio  to 
fnrthor  tbo  inlSMSio  of  tho  ottiaeiM,  bat  hao  also  ptaosd  at 
tho  mnim  of  tho  CocpoMtioii  an  anoaali  off  teobBMat  aUity 
and  BeientiBe  kaowlsoga  of  his  prafaasion  whufa  is  iinaar> 
passed  by  that  of  any  of  his  confreres.  Tnder  his  personal 
direction  the  Manchester  electricity  work^  have  expanded 
from  a  roinparatively  Htn.'ill  undt-rtAking  fur  .-tupplying  private 
eleccrie  'lighting,  uuii!  il  hasi  .^iitained  to  dimensions  extending 
over  l.j  Bijuure  miles  of  densely-pop'.jUted  and  busy  Ji-itricts, 
in  wliich  not  merely  private  lii^hii;ig  but  alsn  a  larj»e 
amount  of  atrott  lighiiu^'  and  motor  load  ha-i  been 
dnveloped.  Much  of  this  dtvi'lr]|>nient  has  Ismti  uijdr  un 
lines  due  directly  to  Mr.  Wordini-liimi's  own  inventive  skill 
an  uu  eof^ineer.  Ii«*=iide9  tluH,  it  will  be  rememlisred  by  our 
readers  that  the  ocquiMtion  of  tho  tn\mw,iy.H  liy  thi-  Corpnra- 
tiou  and  their  pr.ijecttil  elecncal  H>:juip!at!Ul  Jiivo  uoces^itfi'.od 
the  erection  of  an  entirely  new  generating  stati'in,  the  dH.sigi;:- 
for  which  have  been  made  by  Mr.  Wordingham.  Having 
brought  to  a  dose  the  period  of  his  agreement  with  the  Man- 
chester Corporation,  Mr.  Wordio^i^ham  will  now  practise  as  a 
coDsnlting  engineer  and  electrii-  i'  oip  rc,  for  which  career  hi* 
ripe  experience  abundantly  Uti  hiui.  ilu  h«8  our  most  sincew 
good  wifhi^s  for  prosperity  and  H  icces-i  therein.  Wo  may  add 
that  Mr.  Wordingham's  professional  address  is  now  10,  Breea- 

oose-Street,  Manchester.  Mr.  W.  K.  Thrift  has  been  sliMtsd 

tncoesfor  to  the  lata  Prof.  ii.  h\  Fitzt  lecald  ia  tbe  EraSBOS 
Smith  Ohair  of  Natmal  and  Kxperi  mental  PUkmpfaor  Kt 
Trinity  CoUege,  Dublin. 


MSBIUIQS  OF  aOIBHTIFlC  AMD  SNQilifiERIlia 

loomiiBS,  to. 

TO-DAY  (FRIOAT),  ■anil  SM&. 

N\>i<rii  Kt.-i  Cmx&t  iNHTin  TiM''  ei  VNaiKMm  ASO  SlIininuMSi. 
. i>.m.   Central  Meeting  *«  Die  Mwioe  SellMl,  OoeaB-nmd,  Stslh 
SUsU*. 

Ettcrso-Haixosric  Skiacrr. 
tfjm^  Saoisking  Coamt  nt  the     3muv'  Kali  RastMnant,  its|mt> 
ktrcat,  V. 

lioVAi.  lii»nT>  riu.s. 
Kv.'uii  i!  l>i.,>>iir-.e  by  th*  Hisht  H«i.  Lord  IbyMfH,  VXLM, 

isut>)vcc  .  •■  I'oli'h.' 

SAimMT,  BlSM  OSIk. 

KorAl.  IjttllTCTlriN 

3  p.m.  Mltni  y  n  Lpc'.«re  VI.  on  -.S-iuntl  Sad  Tilmtimf If  1k» 
liigbl  Uuii.  Uixl  lUrl'jgh,  I  lis, 

■omaXtivitiM 

•  i^'Miiiv  Hi  ExantKERs. 

r.A'  i>  n.  Onliosrr  >le«<)ac  at  tlu!  Kif  al  I'aiiad  Ssrvloe  lastiMtMi, 
U-bit#h»!l.  Pa(<«r  to  l«  ismI  s  "Til*  I'mkctitw  el  Hrtaliic  lUts 
»n<l  Tulws  un<l>'r  I'tWieTt^"  by  l'«liy  t.  KuMf, 

WEDVESDAT.  AprU  Snl. 

Lxsnmnox  OF  Jtiiloe  Kwiissim 
.V         Meeiibg  »t  the  WcMiuiu»t«r  Vtimt  Hstol,  whM  Mr.  A.  U. 
terkcr  will  deUvcr  his  fifth  lectwo  «a  "  Woriu  MsaigiBMat.' 
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THE  OUTHSNIN  GHALAHDRB  ELECTROLYTIC 
ALKALI  PROCEBB. 

BY  JOHN   n.  C.   KERaBAW,  K.I.C. 

This  process  for  the  production  of  alkalies  and  chlorine 
compoumlg  by  the  el»ctroljsia  of  solations  of  Bodiam  or  potas- 
aium  chloride,  is  a  diaphragm  procesi  an  lis  ia  aotatl  operation 


Kiii.  1.— Se  tio.nai.  Ei.iVATiox  m  th«  OrTHEXix-CnAHSUBiTTr*  of  i.'iLi. 

at  Chi  vres,  near  Geneva,  and  at  Moutiers,  in  Franoe.  Otliar 
works  are  beini;  Imilt  to  operate  the  same  process  in  Italy  and 
Kpain.    The  English  p«*.«nt9  pro'.eotiog  the  process  are  dated 


Fig.  1  ia  a  sectional  elevation  of  tlie  cell  The  cell  con- 
sists of  an  outer  vessel  K,  and  of  an  inner  veesol  A,  entirely 
closed  and  built  of  materials  unacted  upon  hj  chlorine 
gas  or  its  compoands.  This  inner  vessel  is  filled  with  rowf 
of  porous-diaphragm  tulies  o  o,  open  at  each  end  to  the  outer 
chamber,  K,  of  the  cell,  and  inclined  at  a  slight  angle,  aa 
shown  in  Fig.  I.  Each  tube  is  hormetieally  sealed  into  the 
walls  of  the  chamber  A  by  a  special  device  shown  at  Z,  and 
contains  an  iron  sheet  cathode  running  the  whole  length  of 
its  interior.  These  sheet  cathodes  join  to  a  oonimon  terminal 
at  M,  and  each  vertical  row  of  diaphragm  tubes  ia  thus  served 
with  current  by  the  one  electrical  contact  to  the  maing  supply. 
The  anodes,  I,  are  round  rods  of  specially  prepared  carbon, 
fixed  into  the  common  lead  head  piece  r,  and  communicating 
at  f  with  the  negative  terminal  of  the  dynamo.  They  hang 
vertically  in  rows  of  seven  between  the  rows  of  diaphragm 
tabes,  and  the  chlorine  evolved  at  their  surface  collects  in  the 
npper  portion  of  the  anode  chamber,  and  is  carried  away  by 
the  outlet  pipe  U.  The  right-hand  side  of  the  inner  cell  is 
provided  with  a  sheet-iron  movable  hood,  V,  and  outlet  pipe 
not  shown  in  Fig.  1 .  This  serves  to  collect  and  carry  away 
the  hydrogen  liberated  within  the  diaphragm  tubes  and  facili- 
tates its  utilisation  for  other  purposes. 

The  cell  is  operated  in  the  following  manner: — The  inner 
chamber  A  is  nearly  filled  with  a  onnoentrated  solution  of 
sodium  chloride,  and  the  outer  vessel  with  a  dilute  solution 
of  eodium  hydrate.    The  cleotrioal  connections  are  then 
made.    The  chlorine  ffa«  liberated  within  the  chamber  A 
passes  off  by  the  pipe  li,  and  is  used  for  the  manufacture  of 
bleaching  powder  or  for  some  other  purpose.    The  Mxliam 
liberated  at  the  surface  of  the  sheet-iron  cathodes  dooompoaefl 
,  the  water  present,  yielding  hydrogen  gas  and  a  solution  of 
'  sodium  hydrate.    The  first  travels  up  the  tabes,  and  escapes 
I  into  the  collecting  chamber  V,  whence  it  passes  to  a  gas- 
holder for  storage  until  required.    The  solution  of  sodium 
hydrate,  owing  to  its  higher  specific  gravity  than  the  sur- 
rounding solution,  travels  down  the  tubes,  and  collects  on  the 
,  bottom  of  the  outer  chamber  of  the  cell    Since  the  cell 
;  design  permits  the  hydrogen  to  pass  away  with  a  minimum 
disturbance  of  the  electrolyte  in  this  oater  ohamber,  fairly 
concentrated  solutions  of  sodium  hydrate  can  be  obtained, 
and  when  required  are  run  off  by  the  outlet  pipe  ir. 


Fi.;.  2.— Till.  Cii  >iiii-  I'lint.  i  >.  v.i  LN  IK  nil  Uk.vkva  Mi'KKII'autt. 


1808  and  lt(9G,  and  are  nnmbered  15,006  and  15,8d(  respec- 
tively. The  lirat  relates  to  the  cell  design,  the  second  to 
a  modification  in  the  process  for  improving  the  purity  of  the 
chlorine  evolved  from  the  anode  chamber  of  the  cell. 


The  advantages  claimed  for  this  type  of  cell  are :  —Complete 
separation  of  the  electrolyte  in  the  anodic  and  cathodio 
coraparlraents  of  iho  cell,  with  consequent  prevention  _  of 
hypochlorite  and  chlorate  formation  ;  collection  and  utilisation 
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of  the  Hydrogen  liberated  at  the  cathodee.  The  disadvantages 
would  Appear  to  be  a  high  E.M.F.  due  to  the  diaphragms,  and 
a  very  complicated  structure,  with  oonsequent  high  cost  for 
maintenance  and  repairs.  That  the  coll  has  been  operating 
at  Chi  vree  since  1«>9  with  presumably  satisfactory  reeults  (for 
other  works  to  operate  the  same  process  have  since  been 
planned)  la  proof  that  nnder  certain  conditions  tlie  advan- 
tages outweigh  the  disadvantages  named  above.  The  Cell, 
however,  cannot  be  considered  a  complete  success,  for  oxygen 
and  oxygen  compounds  are  liberated  with  the  chlorine  at  the 
anode,  and  it  is  in  order  to  suppress  these  that  the  process  has 
been  modified  in  accordance  with  the  deUils  given  in  patent 
No.  15,88-t  of  1H9C,  The  hydrogen  liberated  at  the  cathodes 
is  collected  and  burned  in  a  special  form  of  burner  in  an 
atmosphere  of  chlorine,  and  the  hydrochloric  acid  which 
reauU.s  from  this  oombustion  is  fed  into  the  anode  chamber  of 


a  short  dietunee  to  the  electrolytic  works,  and  is  need  to  operate 
a  1,200  II.  f.  Thary  motor  generator  and  a  500  h.p.  Brown- 
Boveri  motor  generator,  both  giving  direct  current.  Fig.  3  is 
the  river-side  view  of  the  electrolytic  alkali  works.  A  portion 
of  the  chlorine  prodooed  in  this  works  is  used  in  tlie  manu- 
facture of  pare  chemicals  for  laboratory  and  medical  purposes. 
Liquefied  chlorine  is  also  one  of  the  products  of  the  works. 

The  greater  portion  is,  however,  used  in  the  production  of 
bleaching  powder.  As  regards  soda  products,  caustic  l^rea 
and  solid  caustic  soda  are  manufactured  to  suit  the  require- 
ments of  the  firm's  customers.  At  the  Paris  190O  Exhibition 
a  block  of  solid  caustic  soda  was  exhibited  by  this  firm  testing 
75  ti  percent.  Na.^0,  equal  to  97  6  per  cent.  NaOH.  This  shows 
that  only  comparatively  small  amounts  of  sodium  chloride 
and  other  impurities  find  their  way  into  the  cathode  compart- 
ment of  the  cell.    The  works  at  Cbi'  vree  are  owned  by  the 


KlO.  3.— ThI  E|.»CTII(H.TT1C  AI.KAII  W0«K«  *T  CUKVBXS,  SwiT^KBt.»Iili, 


the  cell.  Should  ClO  compounds  be  present  these  are  decom- 
posed with  production  of  11.^0  and  Clj.  The  hydrochloric 
acid  present  in  excess  of  that  required  for  the  above  decom- 
position shares  in  the  electrolysis  with  production  of  (.'1  at  the 
anode  and  H  at  the  cathode. 

The  writer  is  informed  that  this  modified  process  ie  in 
operation  at  ChOvres.  It  is  obvious,  however,  that  the 
chlorine  liberated  by  direct  electrolysis  of  hydrochloric  acid  is 
only  gained  by  a  double  expenditure  of  electrical  energy  ;  for 
each  atom  of  chlorine  obtained  in  thi.s  way  baa  first  been 
separated  by  electrolysis  of  sodinm  chloride.  The  gain  in 
purity  of  the  chlorine  liberated  in  the  anode  chamber  of  the 
cell  is  therefore  purchased  by  an  increase  in  the  kilowatt 
hours  per  ton  of  chlorine  produced,  and  the  advantage  is  a 
doubtful  one.  Until  fignres  liave  been  pubUshed  showing  the 
yield  of  the  Onthenin  Chalandrc  cell  nnder  actual  working 
conditions,  comparison  of  its  efficiency  with  that  of  the  Castner 
and  Ilargreaves-Bird  cells  is  impossible. 

The  works  at  Cbt  vres  are  operated  by  power  from  the 
Geneva  municipal  generating  station  on  the  Bhcne,  a  view  of 
which  is  given  in  Fig.     The  power  is  transmitted  by  air  lines 


"  tsoci'  tc  Anonyme  Suisse  de  I'lndustrie  Electro-Cbimique 
Yolta,"  a  company  which  also  owns  and  operates  the  carbide 
works  at  Verniers. 


A  NEW  PORTABLE  DRILLING  MACHINE. 


SIes«r».  Mather  and  I'latt  have  lately  brought  out  an  electnially- 
drircn  portnble  machine  (patent  No.  1,66:,  1801)  for  dnlhng  holra 
up  to  2.U0.  diameter  when  the  evpenfc  of  carrying  the  tool  to  th»- 
work  isiiesis  than  of  tarrrins,'  the  work  to  the  Uiol.  A«  will  be  tttn 
from  the  iUuBtralian«,  this  machine  coneists  of  a  main  column  ift 
high  anil  I2in.  in  diaiiieUr,  litted  with  a  saddle,  which  «rr)«9  a 
radi.il  arm,  8in.  in  diameter,  on  one  end  of  which  ui  mounted  the 
•  Irilling  head  wilh  il«  «pindle  and  on  the  other  end  the  driving 
motor.  Tho!«  parU  iire  constructed  to  -five  three  independent  motion* 
of  the  drill  :— 

1.  Tlie  a»ddle  mil  all  pnrU  rarried  by  it  c»n  be  iwivelled  in  ■  cmiipleie 
circle  ruuud  the  main  column  in  a  horlti'ntal  plane. 

2.  The  radial  una  can  be  nwin  lled  in  a  cwmidetc  cirtSe  m  a  rerllcal 
iilnnc.  .    ,1  J  1  . 

3.  Tlve  luiliid  arm.  and  with  it  I  lie  drill  spindle,  can  be  nritelled  about 
iU  ciwn        ilir«iiK-li  a  com|Jet«  cin  lc  in  a  plane  pcrpeodicular  10  the  arm. 
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Be«i<l«s  lhM«  iiiotiuii*  the  liead  can  be  travencd  aloo;;  l)ic  radial 
arm  and  the  Mddle  can  be  raiacd  or  lowered  on  the  main  culumu. 

The  \me  of  the  ^11  in  proTided  with  an  electromat^'oetic  amuse- 
ment, which  hold!)  tlie  drill  in  position  when  placed  on  any  Hat 
and  imooth  butGicc  of  iron,  and  with  a  good  contact  an  adlieaioo  of 
3  tone  can  be  obtained.  For  specially  Heavy  work  it  is  desirable  to 
supplement  the  ma(^«tic  attachment  by  dog». 

T)>e  drill  iipindlc  is  Sia.  in  diamatvr,  it  is  bored  at  the  end  for 
Ka  &  Morse  taper lucket,  an<l  is  provided  with  power  feed,  by  means 
of  a  tl«eve  dri?en  with  pinion  and  two  sets  of  worms  and  Rear*, 
directly  off  the  spindle.  Hy  diKonneeiing  the  i>ower  feed  by  the 
clamping  not  at  tne  centre  of  the  hand -wheel  tne  spindle  may  be 
fed  by  hand. 

The  motor  attached  is  of  the  two-pole  enc1oe«d  type,  cspable 
of  developing  3  ii  r.  at  MX)  revs,  par  uiin.,  and  is  wound  for  100  or 
aOO  volt  eirciiit*. 


i 


■  \ 


l'i>*T«BLa  Kun-mir  Dhiluxu  Maihink. 

The  motor  shaft  is  prolongc<l  so  as  to  pa-s  through  the  helical 
gear,  driving  direct  on  to  the  drill  »]iindle.  This  gear  has  a  ratio 
of  9  to  l,witU  back  gears  of  3  to  I. 


BOMB  H0TE8  ON  POLYPHASE  BUB-STATION 
MACHINERY.* 

IIT  A.  t  .  ETIOUAIX. 

PulyjihoM  systems  of  generation  and  transniigsion,  combined  with 
direct-current  distribution  from  sub  stations,  are  very  much  in 
endenoe  at  the  present  time  in  connection  with  many  large  lighting 
and  traction  itrhemes,  and  there  is  little  donbt  but  that  the  use  of 
such  combined  .lysti-nm  will  greatly  eitcnd  in  the  future  for  thoae 
casts  where  power  Iias  to  Ix;  supplied  in  very  laivc  nmount*  over 
large  area-.  The  author  thonght,  therefore,  that  a  Paper  embodying 
some  note-  on  the  subject  might  be  of  interest  to  many  members  of 
the  Institution  :  and,  complymg  with  .a  rei^uest  of  the  ('resident,  the 
•cope  of  the  Paper  ha»  been  confined  sta  far  as  possible  to  practical 
•question*  of  everyday  working  that  have  como  within  his  own  expe- 
rience. Cott«e<|uently,  many  of  the  ]ioint«  diiscnased  must  be  quite 
familiar  to  thooe  metiibers  who  have  workc<l  in  the  same  direction, 
who  must  kindly  bear  in  mind  in  this  connection  chat  the  author 
does  not  profess  to  put  forward  anything  new,  but  merely  to  bring 
up  for  discussion  some  working  notes  on  the  subject. 

In  the  following  poj^e;,  then,  the  general  ideas  underlying  the 
e<|Uipii>eBt  and  operation  of  polyphase  sub-station.i  are  lirat  dealt 
with,  and  this  is  followed  by  some^features  of  working,  and  a  com* 

*  Paper  read  before  the  Inxtilutioii  of  Klectrical  Kngineens  March  14. 


parison  of  the  different  types  of  machinery  that  can  be  employed 
fur  the  work  under  conttdcration,  together  with  tome  details  and 
rxamplea  taken  from  actual  practice.  It  is  al«-ays  to  lie  understood 
I  hat  ifie  author  has  in  mind  the  case  in  which  very  large  amounts 
of  power  (ttausutitteil  at  high  prvMures)  have  to  lie  handled — the 
modem  caae,  in  fact  Moreover.on  account  of  tlieir  greater  commercial 
importance,  tliree-pKase  systems  are  more  particularly  cansidetvd. 

1.  Sun-STATION  EgUIt'MCN Til  KOH  LiUllTINO  I'B  TRACTION. 

Considering  the  general  case,  applicable  to  lai^-  towns,  the 
polyphase  current  will  be  sent  over  the  transmissiuu  lines  from 
the  distant  power  station,  usually  arriving  at  the  various  tub- 
statiomi  in  the  sapply  area  at  a  pressure  between  5,<XX)  to  10,0U0rolt< 
between  lines,  according  to  the  length  of  the  feeders  and  amonnt  of 
power  to  b»  transmitted  ;  the  Work  to  be  done  compriiea  the  conver- 
»ion  of  the  whole  of  the  current  in  <|ue*tioii  into  direct  current  at 
Sx22<>  volts  for  lighting,  or  500  to 
Sao  volts  for  traction,  together  with 
the  provision  of  means  fur  reguluting 
the  current  and  fetding  it  into  the  low- 
presture  networks  comprised  in  the 
area.  It  can  bedoiie  by  three  difterent 
types  of  sub-station,  each  type  em- 
bodying a  distinct  class  of  equipment, 
as  set  out  more  particularly  below ;  the 
»ize  of  the  units  in  the  sub  station* 
will  vary  in  general  between  SOOkw. 
and  l,o6okw.  individool  tmtput. 

(d)  AmjneKronotu  Motor  -gtntraKr 
Equipment. — This  type  of  riib-slaiion 
eiinipment  confi^^ts  in  the  employnic-nt 
of  a  nuiitbcT  of  pulfpha»e  luduclion 
motois  driving  au  ei|Uivalent  number 
of  direct-current  generatois  ,  the  motor- 
generator  units  will  be  of  such  a  size 
that  the  higb-pretaure  current  can  be 
led  direct! V  mto  the  motors,  and  cobiM- 
quently  tfic  equipment  and  operation 
of  the  sub-stalioti  will  be  »f  the  simplest 
iHJceible  chiimtter.  No  starting  ^ear 
lias  to  lie  provided  beyond  a  simple 
rotor  retiiilance  for  each  motor,  there 
is  no  synchronising  to  bo  done,  and  tlie 
rejjulatiun  on  the  direct-current  side  i* 
made  on  the  liclds  of  the  generators, 
either  by  hand  or  by  eoutpoiind  wind- 
ings in  the  usual  way. 

Tlie  author  J<«<i  uol  kD»w  of  a  tingle  c«ite 
in  which  lulyphnte  motors  of  large  si/e 
(citlirr  syuobruouus  (ir  aa|nebranousj  are 
o|j<rattil  with  iratisformed  current.  The 
cvnatnielion  of  such  motor*  lenils  ilxelf  •« 
well  Ili  high  ioiuUtinn  of  tlie  ttator  that 
motors  sa  '■uiitliK  150  ii.i'.  ran  be  perfectly 
satWsclciily  (aiwi  i  hr«|>ly)  Iwilt  for  pic- 
tures uf  5,OCO-6.000  fv'.u.   ^^'ilh  llie  fwge 
uuitn  rt*i)Uirotl  fot  eub-»tAtioti  work,  it  diiea 
not  i«T  fri'in  either  tlta  teebuiral  ur  coinuicrcisl  |«iDC  xf  view  U>  emplov 
•trp-ct'xin  trannfuniM-ni— at  aiiy  rate  up  ti>  10,000  volts.  If  the  molora  iire 
loss  than  about  500  H.r.  indivldiul  outjiut,  and  the  prewuro  grenter  tlum 
this  figure,  it  may  pny  to  employ  transfoniioi-e.  brcau«  tl»e  uniKiot  of  slot 
inmlalion  required  will  pri'liably  be  fouixl  to  be  exrewire,  necewtAting 
the  eaiployiiient  ol  motors  of  large  diuiensiuns  comparnl  with  their  out- 
put.  The  troulilf  with  hlgb-prmure  woiking  without  tranaformen  io  the 
aab-statiuDs      as  a  rule.  In  tlte  awitch  gear  for  the  ototorr,  but  Rrrat 
improTcment*  hare  liceu  made  in  this  during  recent  yearv,  and  at  thi- 
present  time  there  in  ver}'  Uttle  tu  fear  in  this  resiiect. 

With  the  bigb-nrefsurc  current  le<l  directly  into  the  motors,  the 
Ijcst  arrangement  for  the  i>ub-statioii  will  usually  consist  in  employ- 
ing starting  switch-pillars  for  the  moturs,  these  standing  close  af^inst 
them,  the  direct-current  board  I  King  away  against  a  wall.  The  rotor 
resistance  and  !>tator  starting  switch  would  be  interlocked,  and  thus, 
AS  each  switi  li-pillar  is  self-contained,  the  starling  up  of  each  set  is 
pcri'onned  by  one  moveiiicnl  of  a  hand-wheel,  this  taking  the  place 
of  the  engine  stop- vol  re  in  a  steam  plant.  The  employment  of  a 
starting  switch-jJilUr  adjacent  to  the  motor  po»i(c»-<«K  the  great 
advantage  ol  leilucing  the  length  of  the  heavy  rotor  cjtble.t  to  a  mini- 
mum can  important  point),  while  security  of  working  ia  assisted  by 
interlocking  the  .starting  gear. 

Of  course,  if  the  motors  are  provi<lcd  with  periuanently  short- 
circuited  rotons  an  auto-tianaformer  device  in  the  slato,-  takes  the 
place  of  tlie  rotor  resistance  ;  this  feature  of  construction  and  method 
of  working  is  not  advisable,  however,  being,  for  work  of  the  character 
in  question,  far  inferior  to  that  referii-  i  to  above.  It  should  Ije  borne 
in  mind,  in  tliis  connection,  that  it  is  stan<lnrd  practice  nowadays  ti> 
build  all  induction  motvrs  of  large  si/e  (having  wound-Mtors  and 
slip-ringi),  with  au  arrangement  for  short  circuiting  the  rings  and 
lifting  up  the  bruahea  after  once  the  motor  has  attained  full  speed. 
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thus liinitiDg  wear  (ad<1  low)  on  the  Tina*  t<)  tl>e  peri>l  of  itjirtiiii; 
up— JOnec,  u  a  naual  maximum  ti^'iir>^. 

If  direct  curicutii  availijhl,'  attln-  ^  ;li  -tat;.)!!,  lieiu;  ilerivi'  \  (v-im 
A  BMtor  RrlUTAtor  already  riiniiinf;,  or  ff'iiu  aii')ther  n  ib  "'.'i-Mn,  it 
{•  ptrfirctty  pu«»ible  to  'Un  up  the  tvl*     tliey  an:  wautod,  trom  the 

direet-eaimt  nda.   Uadar  eartaia  i  i  innu.  thto  — tlwi  af 

operation  will  uva  food  multc,  but  in  general  tt  la  baI  ao  aoovanlmt 
aa  that  first  dcaouadilBd  consequently  rarely  n-^i  <  '  :iny  caw 
it  IB  DeceaaaryfrnroM  orpiwe  anita  in  tlieaub-aUtti  iu  vi  '  :  (ir<>vi<l«^ 
with  rotor  Hautmaat  or«qai«alaat  devieaa.  ao  Ilut  Umjt  hi 
«urtta  riom  the  aHiniattiji  nwiiwif  aide  triumm  ihia  nay  bi 
necesaary. 

For  feedirij?  Ihrrc-wire  nystera-i,  each  motor  wiuli  drive  twn 
direct-cufieal  niachiocs  racli  of  half  its  cutpul,  onr  at  each  end 
of  the  fhafi,  the  two  niac)iini>>i  bcin^  in  seri<.-«  ;  or  the  motor  would 
diiva  a  single  cencrator  of  the  tame  ca|>acity,  f«ediuK  ih«  oulvm, 
aaxiliarj  device.^  lii-iii/  n.*i'd  in  the  u^unl  way  fi>r  halaricing  tlie  loud. 

(b)  Syn'hroiwuA  M-lor  ;'i  i-rulnr  A.".yiti;ii,i/ii/. — Wiih  lliin  e'piiputeni, 
•yncbronouH  ]«iljji!m-o  inu'mn  i.porat*d  at  the  line  prenure  take  the 
place  of  ihu  induction  muiors  referred  to  above  ;  conforming  with 
•taodard  practice,  the  synch  rououa  motsm  wndd  be  of  the  Mmhring 
fi*M  type,  the  exciting  current  being  lad  into  the  fiald  ajratem  by 
mrans  of  Blip-ring^  and  btttthai.  A  aub-itatioa  with  xuch  an  niuip- 
mcDt  will  a'no  be  of  a  Tuy  rimpla  clnmeter  not  nuit«  to  nimplu 
the  fore^oinc  ;  this  is  on  ni  r->unt  of  the  necessity  for  .synchroiiining 
th*'  tiMitntu  before  switching  them  iu,  because  the  atarting  arrange- 
metitii  are  innrc  tdabc'rit>,  ar.  i  alKp  liecauM  the  Bynchnnous  motors 
are  not  Ji-irfvi  ir:ij^'.  Tin:  i  \:ilatioa  of  the  motors  would  usually 
be  effected  from  ilim  t  cnupU'd  cxcilt:r«,  ur  frcim  scparat*;  (induction) 
motor  driven  exciting  fed  by  »tf|i-;i.jwn  tratinforuien',  or  fr.jm 
the  'busbars;  frequently  the  latter  uivlhud,  in  caujuuction  with 
either  of  the  former  methodf^  will  prove  to  be  the  ■MNteoaTeuient. 
The  petformanca  of  syeehwinpni  motors  depends  ee  nmh  npon  t)ie 
field  •djuatment  (sea  Ular  lemarks),  that  a  well-deaigiied  field 
ictralatof  for  each  motor  ia  a  neceaaity. 

The  starting  <>f  the  motor  ^enenUw  sets  may  be  elTected  in  several 
ways.  By  fartl.,-  \>i\-.t  way  Irou  every  point  of  view  i»  to  start  them 
from  the  direct  curn  Mt  side,  the  direct  current  l>tiuK'  derived  from 
the  '1hi«  hiir.4,  if  iriher  luiu  hini-s  (ur  ■<iili-^U"ttinii.ii  running  or 
from  a  small  auxiliaiy  direct-current  jjener.it'ir  driven  by  a  low- 
pressure  ioduction  motor,  if  no  direct  current  is  available  at  the 
awitehboarJ.  Of  coarse,  ai  soon  aa  the  first  machine  is  running,  all 
the  etben  can  be  atarled  from  it,  but  it  must  be  remembered  that  it 
ia  always  necesMrv  to  provide  meaaa  for  starting  up  any  motor 
MMntor  in  the  tub-station,  from  the  altematjii;!-currentiia% either 
allcetly  or  indirectly.  One  of  the  beat  powihle  adaptaHow  of  the 
above  iirranfifincnt  if  to  prr.vide  an  aiisiliu-y  (aiynchronou-t)  motor 
t;eMt-iut-<r  wi.nl'.  cmi  I.e  n^rd  for  ex.  iliii^;  and  ."iLartin;;  the  main  unitA 
when  required  ;  llii-i  uiuiliary  set  would  \k  shut  down  a?  ^nnn  aa 
one  or  more  of  the  main  Mnilj>  i«  in  operation,  direct  riirrent  thus 
being  available  at  the  'Ijuk  ban.  If  the  low-pretsurv  network  is 
anugid  to  ha  partly  fed,  or  balanced,  by  aeoamalatoia,  the  atarting 
•od  eanitiiig  wonld  natwally  be  effected  initially  fraoi  tlieae,  and  the 
whobmnBgcment  becomes  one  of  gieat  sinpUoilgr ;  tiuil%  Mwever, 
itot  tbe  gmertd  ca»a. 

The  operation  of  switching  in  a  synchronous  motor  generator 
started  in  thi.4  way  i*,  of  conne,  very  simple.  The  set  being  brought 
up  to  apprtxirnately  syticJirotinm  speed  and  excitt'd  t<i  the  right 
value,  the  cnrrei't  ^;.l•ed  li-  indii.viteJ  liy  llie  •'vnchronii'in};  luiiipn)  is 
attained  l^y  ri'-'uVitin;;  the  li'  l  nf  the  rlirrot  cMrn-tit  m;»'.  liitic-  now 
nmnir;.' .1  ■'I'ltit-iu  it  r  with  all  muin  re-isluiici- uiit.  At  ihe  ri>;ht 
moment,  the  main  biKh-pre-'sure  switch  i»  clo^d,  and  after  th.s  the 
dinct-euaeiit  uaim  nsiataiMe  paring  ahort-circnited.  Finally,  the 
iild*  of  both  nuitortnd  MOMiralor  are  adjusted,  the  latter  in  order 
to  take  np  tbe  load,  and  Uie  fonner  in  order  to  regulate  the  idle 
current  of  the  synchionotw  motor. 

AfauminK  that  nn  dirt ct  current  in  available,  the  next  best  method 
of  .vtBilinK  up  themator  generator  set',  t!>gethcr  with  their  direct- 
coupled  ei-iter^,  in  by  mtans  ol  Haitint;  tuotnr*.  On  a  hricket  at 
that  ►idi-  i  f  tin-  uiolrir  neneral  r  i- mute  frum  the  exciter,  an  indue 
lion  liiMti'r  i-<  (.iliiLtd,  the  r<j;  rr  Utin;;  in:>unt«l  directly  upon  the 
exteiidcil  fli.ift  ;  thin  inutor  uviiM  lei  frnm  .1  ett p  down  tranii- 
I'ormtr  and  would  kiAve  a  capacity  ot  aljuut  10  pn  '  -nt.  ui  the  (till 
load  output  of  the  main  nsil.  The  nnoabtt  «t  poKs  un  ihi  storting 
motor  would  be  fewer  than  the  nombcr  of  field  pulc->  on  the 
■ynchronons  motor,  Kdn^;  sui  h  that  it  cJin  bring  up  the  set  to  a  opei'd 
somewhat  liij"her  llian  tljat  c  .rTc!-]i mdint;  to  synchrDni.%m,  in  xpite 
of  the  load  nil  it  due  to  the  ii  ":i  looses  and  excitation  of  the  nuin 
unit,  and  the  friction  and  venlilation  Io-*e«  of  the  <  Jiuliinatiiiii 
Mon-'tver,  the  ^tartint;  t.ori[-.,.-  ■.'I  tins  a-;xilitiry  nuttor  inuit  be  high, 
it  being  preferably  ututlned  liy  the  rniplo-.  nie:i:.  .  f  a  iion  induclivc 
rotor  rc»iiituni.-«  ;  this  latter  is  al.-x)  of  value  wiscii  ■^vuclironising, 
although  not  alMolutely  necessary. 

To  start  up  then,  all  that  lias  to  be  done  is,  tirslly,  to  speed  up  the 
oonUnalioa  by  awitchiqg  in  Iho  atuting  motor,  end  cutting  out  the 
wrtor  realataBca  until  thacombinatioo  ii  ntmorimwoapead ;  seoondly. 
olooo  iIm  iold  dtenit  of  dm  ^ynduoooiu  motor,  ond  i^nklo  the 


exciting  current  to  get  the  correct  preasnre  :  thirdly,  relnce  the 
speed  by  slowly  ad  justiut;  the  rotor  resiatanos,  until  the  svnehro- 
iii^in^  Iainp°  in  licat«  exu:-  syochroniim;  then  sfvitch  the  aynchranom 
\"r  nn  thr-  line,  and  afterwards  cut  OM  tko  "J  mOtOT  and 

adjust  both  tield  aystanu  as  before. 

If  the  olailiaf  motor  ia  ooutnotad  with  a  poounnair  ihMt- 
etnnitad  iMor  (eooformlnt  to  Amorimn  praetioe).tto  rolor  wwdwii 
being  nf  c>mptratively  high  resistance  and  the  stator  lielda  varr 
strong  (in  order  to  get  the  necessary  starting  torque),  then  the  third 
operation  above  will  coniiist  in  gwitchini^  out  the  starting  motor 
altagBther  a*  aoon  an  the  correct  vaUie  uf  tield  current  ba*  beoi 
attained.  The  apeed  of  the  conitiinitlnn  will.  »f  coarse,  imnieilialely 
drop,  and  the  ma-.n  ■.•ritchcJi  iimii  !»■  clo<>ed  ai  the  speed  pasaei 
svnchronism,  as  shown  liy  the  pitlnttioni  '>n  the  limpa.  Naturally, 
the  operation  of  putting  the  motor  on  the  line  cannot  be  ao  «nt 
done  under  theee  cireuautauces,  and  henea,'  as  stated  ohofa^  if  n 
atu«iag  motor  boo  to  bo  nod  o»  oU,  it  io  boltar  to  oao  a  mot 
realalaaca  in  eoajnnetioa  iritb  it  It  may  bo  meothMud,  bowefw, 
in  this  connection,  that  if  the  generating  «et«  in  the  power-station 
and  the  synchronous  motors  in  the  sub-station  are  well  designed, 
and  partii-iiliirlv  if  the  I'llter  machine?  are  fitted  with  dampini;  coiK 
tile  syiiclir'ino'.is  tnolor,'  will  p  ill  tlii-iii-.elve.i  int)  std p  scr.hout  Joinji 
any  liarin,  if  lliey  an-  ■•^iU'lied  in  at  approxiiuaLely  ,'yn  diron  i!i« 
s|)peil,  and  c^  oisi-ijueii'dv  careful  ailjuntment  ru  iv  In-  omiHed  tn 
casea  of  necennity.  liut  careful  adjustment  ii  alway«  aiJvi^aMe,  p»r- 
ticularly  if  th)  motor  is  thrown  iu  pomllel  with  a  number  of 
machines  alraidy  rannioR,  or  if  the  powor-ltatioD  U  \UMy  loarle  I, 
for  the  effotta  mado  l>y  the  iaeomtac  to  pall  itself  into 

exact  synehroBiam  may  start  the  otiur  molon  hunting. 

The  third  method  of  starting  up  a  syachronont  oombination  is 
referred  to  more  particularly  below,  in  connection  wflih  rotary  coo- 
^erters  ;  it  consi^tH  in  atartini;  up  frum  the  allernatin.;  current  side 
by  opening,'  the  li'dil  circuit  of  the  8ynchron')n«  ino- t,  an  i  then  01- 
neclin^  the  armature  dire<^tly  or  indirectly  t)  the  liiif.  'I'ln-  necefsary 
fcirjilo  is  pro  ln-M-'i  tn-  the  hy •itere.-<ii  dr.ij,'.  ludi.ei  l>y  eddy  .-urroots 
circiiUtinj;  in  the  j^jli-  pieccs  or  damping?  coila,  and  u  conne  I'lently 
.latalt ;  the  meihwi  has  nothing  to  reoomnieBditan)tlHWt|bfr«<iiientIy 
nsed,  and,  moreover,  a  litUe  conaidention  will  dunr  dmt  ita  employ- 
ment impliea  »  motor  of  low  efficient  aft  fall  load,  as  othorwiae  the 
abore-nieatianed  iMaia  in  eonjonetian  witk  tho  ormotnie  eanenta 
would  not  be  peat  enough  to  get  the  necessary  torque. 

Apart  fiom  the  question  St  power>foetor,  the  running  perform- 
anoe  of  synchnmooa  motor  ganemtor*  ia  very  aimilar  to  that  of 
asynchronout  inasbinet^  and,  moNomr,  nndw  poopor  aoadllioiii  of 
supply,  they  are  equally  reliable. 

/)  •tnnt  1/  Ol!  A','.,  ipi.i.-nt.  -  Sul)-»tatiou«eiiilippe  1  with  rotary 
coiiverlcru  arc  of  a  far  111  >rc  compUf.iic  I  i:h,ir.s -'.er  thm  either  of  the 
tvpi*  previously  di<c-ls"cd,  due  to  llii.-  .■.;)iv:i.d  ciiara  -cr  of  the 
niachine>>  and  re^pilaliug  devicen.  AUhongli  the  n^ury  converter 
poaaessca  aimibw  ihoncteriatica  to  tiioae  of  the  synchrunotia  motor 
and  also  to  ttoie  of  the  direct-current  nuwhine,  yet  it  posaMNt  ui 
addition  a  number  of  special  features  havinn  a  loige  inSosOCe  OB  ito 
performance,  the  result  being  tliat  even  wMft  nA  miollillOO  an 
working  under  the  very  beet  eonditionab  till*  oaoMt  oompan^  with 
regard  to  aimpliei^  of  opemtieii,  with  olthor  aaynebronoitt  or 
synehroiiou*  motor  (jenerator?. 

The  first  point  to  oi'  n  >i<'d  it;  c mni-i  tioii  with  tl:-  e-jiiipinenl  of  a 
rotary  con\erter  SI. h  ^talioii  iithat  ilu- rotaiii--^  require  i  i  li  -  operated 
at  low  pressure.  'I'iie  pre-v^iiie  in-twee!i  any  tivo  elip-nngs,  wlijitever 
the  nature  of  the  armature  windiuu,  is  always  a  defioitv  perceitUu;e  of 
that  on  the  direct- em  rent  aide  with  a  given  pelo-widlh,  being  abant 
Cl  per  eent  for  three-pbaae  and  about  71  per  eent  fi*r  iwo-phaw 
rolaries,*  coii«c]Ucntlv  stop-down  tran«fonner«  have  alwaya  M  bO 
inserted  between  the  .-lip  rinK"  of  the  converters  and  th'j  high-pfoamro 
feeders,  Kur  the  large  cajiacity  units  under  consideration  separate 
transformem  are  alwayit  useil  for  e.ach  phase  of  the  (ratininisti  m 
line  :  l.ut  it  niai  >■»  imled  li<  re  that  for  enull  thr«e  pha»t>  «r  six- 
Jihaac  rotarie-i  :\ip  toaho  it  Mij^w.  capicity)  it  is  alw.iys  preferable 
to  mo  thre«  pUa"e  tianflforinera  (or  the  pur(>ose,  for,  owing  to  their 
common  msKUetic  circuit,  possible  prcsui-e  variitiou  between  the 
)>ha«vii  of  the  tbrco-phase  traDsmisaiou  becomes  reductid  in  amount, 
UK  ouUi  tnimftmMn  Arm  amillant  lilaBflaii 

Id  two-pbam  wnk  duro  will  be  two  tmnrfbraMiB  par  rotary ;  in 
three-phase  or  liz-phaic  work  of  the  character  under  conwdetation 
there  will  be  threes  The  manner  in  which  these  iran8form«M  ai* 
connected  up  in  the  two  latter  caiei  is  of  impnrtince,  mid  therefore 
a  brief  reference  may  be  male  to  it  her,-.  Con«ideiiiii;  first  the 
three  phav!  ca«e,  it  rnay  stated  once  that,  a«i  a  rn!e,  the  best 
arians'-ment  ol  the  llirec  Iran" former"  will  be  to  conne:t  them  up  iu 
a  *  nitsh  '  on  both  hi^h  and  low  ]ire»iure  side*.  Tliis  is  principally 
liecause  in  the  event  of  one  transformer  developing  a  fault  aoa 
bliiwin^;  its  fuse,  the  supply  nce<l  not  be  inlerrnpted  for  a  moment, 
for  the  renuiiiing  two  will  cotiiinin-  to  supply  a  thrcc-phi*e  current 

"  The-c  are  the  no  load  value* — when  the  machine  in  l'i*<le<l.  tliey  are 
naturally  <lc|-irt(yl  from  1  1  a  su^all  extent,  on  aci-'innt  of  the  armatara 
drop.  Moieorer,  i(  the  imur<>»-ed  pressure-wave  is  not  sinuaoidal,  Iko 
yalaes  given  wtU  be  defierted  itvm. 
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to  all  tbi«e  pbMM  of  tie  roUry  ;  tha  rmUoQi  in  the  kttt  r  1«ti1  to 
k«rp  the  uraiigenieiit  aymnietricid,  and  lliv  phaaea  equikily  I  alitiice<i. 
L'naer  these  cirenmstancei  tbc  rstary  <"«t!  he  kept  fully  lo»<it"i  ovei 
the  p«ri(>;i  of  cmerxuncy,  il  not  luu  ioiiij— naturnlly  liie  inert  lu-c  ')f 
ViratiDR  in  thij  t  wo  traD»Ji>nu«r»  Jwug  iiJl  lae  mask  inu»t  becaieiuUy 
wat.:iiLNi  If  111..'  inin-foment  had  T>een  "etar"  eomiMlMl,  «ngl*- 
phiijsc  curreui  »  »ula  be  deUvereU  under  the  same  cireitiiMtiaMs,  and 
tiie  rotary  would  bwe  to  In  UMMiliatatr  cat  out  on  aetOOBt  of  tlie 
btovy  sparking  thatwovM  occurAttJh*  commutator  ;  «vwb  nqiimmg 
•IMnkins  to  b«  abaeol,  tha  maebine  would  not  be  able  to  carry  any- 
thing like  its  full  load  ovtt  the  period  of  «i3)eiK«ncy,  and,  morrovor, 
U>e  ayatem  wouH  ht  thrown  Rr<>ailT  nut  di  IkIhuci-.  Atirtiitr  ailvati' 
tage  (of  leoonilury  inip>otlniu-i>:  witli  niuli  L'iiri;H_-cii:il  ti.iiist'^nni:r'_-  i» 
that  ihf  iief<.iirlii"rif--i  •.i.ri'  ,  >ii/i[nr  to  wiad,  becaute  the  ansa  of  the 
cujijuT  111  tln'  winilirjn  'a  Ci8  iiiir  <jcnl.  of  IIm  OOpptV  fw  the 

corn»{x>[ulitig  ''ittar  '  connei't'-'ii  UruuaiurOiCr. 

One  advanta((e  of  the  tut"  connection  lica  in  litt  tet  thit  the 
apace  taken  up  by  the  primary  winding  of  each  tran^lbmiv  fawMMwbat 
J«a  in  oompariMn,  beeauae  the  presanre  acrota  each  tranaformcr  ia 
«Blr  »8  per  cent,  of  the  fidl  line  preaaure,  and  hence  winding  apace 
it  aitTed,  on  account  of  the  reduction  in  the  insulation.  Thia  w,  of 
Mmrve,  aa  advantage,  eapecially  when  dealing  with  pretsurea  of  the 
ordfr  of  10,000  volta,  but,  in  the  Mthor'a  apinioa,  tt  is  one  not  to 
bt-  cumpared  with  the  aafeglllild i(|ab»t  tatllbmbmwn albldid  hf 
the  meab  oonnection. 


Fla.  L— Sis.PhoM  MMi  ConiMn-'tiiiii  fur  KotAry  <'><iivertci>-. 

Exactly  the  <»me  an;iimcnt«  apply  to  the  six  pliaKc  ojwe,  in  wli-cl; 
the  aecondarit'!:  I  the  tnuufornicra  are  arran^vd  will)  (iiliera  iliitiM-L 
mefb  or  a  double '■  ■•t^ir  "  eocnwi ion,  but  pn  ftrably  the  former,  us 
indicated  dia(;ninimalK'4i11y  <n  Vig.  1.  It  will  be  »e«u  that  this  con- 
nection makca  utc  ot  iwo  ditlinct  uieth  concectionn,  one  luperpowd 
upon  the  utbvr,  the  two  uie»hea  bein^  in  electrical  >counection 
tUtOUgh  the  aruiatnie  windings  of  the  courertor.  Il  u  obtained  from 
thlM  iUtdfrphllB  traBafoiniera,  similar  tu  all  rerpecte,  each  being 
VMBid  mtll  Iwo  equal  aecondary  windings. 

The  three  secondary  wtudioKr,  a,  c,  arc  nierk  ronnrcted,  and  led 
to  three  slip- rings  in  connection  with  the  armature  windint;  of  the 
rotary  ut  poinia  I2(>  (fit  ;  :rl  t\rgref»  sp«rt,  while  I'u:  I'u  * 
sccondariea  d,  e  and  /,  Jirt-  i  'iie»h  connected,  but  in  tlitj  <  ppr.-;tc. 
direction  :  Uie  tluee  conductors  from  the  pnnt«  of  ihii  me»n  are 
takf-ii  1  I  tin  remaining  three  ilip  rings  ,1:1  tii>-  shall  uf  the  rotary, 
which  are  in  connection  with  poiuta  on  cite  uniutare  winding  120 
(electrical)  degrees  apart;  and  lying  midway  brtwean  tha  IkJ^gs 
to  the  three  slip  ringi  lint  mtntioocd.  A  little  eootidmtion  will 
that,  nndcr  theoe  elreuotttuuea  Mtd  became  ont>half  of  tha 
idaiy  of  each  traoafomer  i»  enws  oranected  relatively  to  the 
odiar  half  ;thc  tuu  balveii  diiftfrinx  therefore  IWdcg.  ia  plmie) 
tha  two  mi->>be«  ililTcr  half  a  cycle  (IHOdf^;.)  fiwn  one  aaotliar,  and 
eoDi^qnentlv  fnti^fy  the  »ii-pba»f  ccnd!ti'„<n. 

While  the  ^iv-phnne  conn> '  t..>  n  i"r  ijli-y  iiiviitti^  i*  more 
coroplirat«d  and  stniewhat  more  exptnsive  '>V.  ii  lhl.^  three-phase, 
yet  it  will  undoubtedly  pay  to  u«.'  it ;  a«  a  niiitu  r  ul  Ltct,  it  is  some- 
what surprising  thut  the  mcrita  of  thii>  form  ul  connectiuu  do  not 
appear  to  be  generally  reengnitcd,  for  Sleinmetz  and  Kapp  long  ago 
pointed  oat  that  the  ont^t  of  asj  ^vcn  ntaiy  can  be  incrtaicd 
40—00  pat  cant,  by  il«  iwe  that  ia  to  aij,  for  tha  aamo 


in;;  of  the  armature  coil*,  a  3ix-pba«c  rotair  5ii»f«  an  output  to  the 
vaUiv  uf  till!  pDWrt  iactor  of  the  uiterri.'itinf,;-currtnt  i  If.  Aa  the 
lutput  of  any  well  designed  rotary  ouovarttir  u  determined  (olely 
by  the  perroiaaible  temperature  rite  (tJiere  being  no  distortion  of  the 
field  flux  under  uaual  working  coudiiioua — power>f«etor  approxi- 
mateljr  onity]!  (hia  iBataaied  ov^it  iaanaat  ptaetieal  advanlaRe. 
Anotkor  adaaatMfa  ef  the  ii^>phaia  caaneetuo  mth  nUn^  comMtan 
ia  that  tha  htatutg  of  the  armatuia  ia  modi  more  uniform— as  ia 
wdl  kBcam,  in  two  and  threivpbaae  rotarie*.  thoae  poriiooa  of  the 
arnuiture  windiuft  on  fuch  niilr  of  the  lappings  to  lh«  slip-rtng« 
hfcat  lip  curiHi.i,  rably  iiion-  llian  the  remaining  portions  of  the 
wiiidiujt.  With  a  8ii-pha*r-  wuiflirijt,  the  m»jtimum  temjwr^tnre 
1 1  "te  on  the  winding  will  rarely  .;.\it-L-:  I  thi-  rLiiiiiiittui  by  luin- than 
20  ijer  cent.  It  is  not  probable  thut  the  12-pi)a«i:  loooiiection 
will  lake  a  place  in  practice,  for  the  g«in  in  still  further  increase  of 
output  and  uniformity  uf  heating  woald  be  more  than  counter- 
balanced bj  the  imeiaaacd  ooatand  oompliaatiaBi 

On  aaeoimt  of  the  fact  that  all  tStuj  eonTaHaw  htra  lo  ha 
fed  from  ate|>-down  trantfomcn,  the  switch  gear  becomes  man 
extenaive  tor,  although  aa  a  rale  not  nace-airy,  il  is  goad  practice  to 
provide  Frwit»b<»  in  the  fpconriaty  c!rctiit<i  uf  thi/  transformers 
There  ip,  howovcr.  on*-'  ca.'-e  wlim*  Kurii  t^witrbf^  art*  aheolutely 
oeeviary,  and  that  ia  for  two-pbMe  rotarie*  arranged  for  atart- 
isg  lVi»  tho  dinct'CanaBt  aida ;  ia  tkit  «aw,  nnbm  tha  tt$at. 


m  
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r.iimer  secondaries  are  open,  they  become  ishort-ciicnited  (at 
the  iiuiutiit  of  tunrtiog)  upuD  the  armaliiru  wimliug,  caiuiog  a  great 
iorriiiM;  m  htnttini»  currpiit,  Jind  ii:<!<'i;l  >jvirkiiii?  .ul  th«  cm  mutator, 
until  ilu-  iimthiiif  i.-^-.vtK  t  ju'jii.Ii  lull  ^j-i.-rl.  1  h^'  hi. ivy  current 
BWitciirs  lu  liie  ttcoixiary  cucuiti<  lut^  best  tiiuuuti.-d  upon,  or  dote  to 
the  tri«u»roriuei',  which  latter  thould  be  clo«e  up  to  the  rotartea,  in 
order  to  reduce  to  a  miniiumn  the  preatnr«  :iro|>,  |i>««3  and  (>>it  of 
the  heavy  ooaductors. 

Bafora  leaving  the  eubjeet  of  the  trandfutmer  conuectiona  for  three- 
phaw  rotary  ciwvortew>  it  aay  ha  ■MUioaad  that  a  eaM  aamatinua 
aritaa  la  practice  ia  which  a  apceial  tiMWlbrmar  anaaoament  ia 
nece«ary.  When  two  or  more  rolarica  ate  not  arraugedto  l«  fed 
fur  any  special  r»t«Dn)  from  separata  greape  of  iraiulormers  on  tha 
alterneting-cnrnfpt?  nnd  tlirv  are  connect*  I  tu  u  three-wire  net- 
work on  the  iliic.iiuntii  hi.ii,  ihcQ  it  is  m:j'«.irv  to  wind  each 
unit  forming  the  group  of  it«r  1  nr  tht««)  traii^i  Pimtrs  feeding  the 
roUiiea  with  a  multiple  .lecou  l  .rv  wiil  Iu,/,  ,m  -ieecribed  ttbjve,  llie 
amutgement  being  aa  shown  in  Fjg.  3,  illuntniting  the  connections 
for  two  machiaai.  That  ia  to  it  ia  impoMiblc  to  operate  a 
number  of  rotatiea  feeding  a  threo-wira  network  frum  common  'boa 
bats  un  the  altcruatiiig-current  side.  The  leaaon  ia  loadily  afnaNnt 
from  the  tigure  -  ihedip-riiigi^idvs  of  the  maeliiiiet  eauMt  heiwwc(te 
paralbded,  owing  to  the  connection  already  axiatiag  OB  lha  dilWt- 
current  aide— i<  ihe\  n-ere  directly  joined  a  dimtroai  ahott-dTCait 
would  naturally  r«ult.  It  nnv  be  noted  in  pa<i.ing  that  the  urraoge- 
mti/.  uf  tl  .•  '.w^c-  uj  thu  -I  .•Mii  i.vty  cirvuitaof  llie  transformers  aliown 
in  thia  ligurc*(each  conductiir  coming  from  a  •bp-rini,'  i°  fnf<>d  twice) 

*  Xlua  orraugemeot  of  iuoea  fur  aucb  a  tts^  uriginated  with  tUe  Qentral 
ElcetiieO».<i:AA.); 
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it  «  pxxl  one,  for  if  om-  transformer  t;iv!  on:,  the  service  will  not  be 
inU!rrupt«i,  for  the  redsun  alrriiJy  ^ivcn  above. 

Tbera  i',  however,  a  ecrtaia  iblv-iuitage  ta  miag  tt'ir-conwrrfd 
tnaabmnm  lor  converter*  feeding  thre«-wirc  ^ynti-ni*,  for  by  the 
adioitian  of  ihb  fu»  of  conawtion  ucttor  twUneiiig  can  ))e  ktuioeri  ; 
fht  Memdaij  amtnl  poimtogf  Mih  gnop  of  tmaifonuia  mj 


{MotaUrMBBMttd  to  di«  middle  wm.  wliieb  htter  maj  or  maj 
BOt  b>  Wftbed.  ttnder  thne  drcumatances  each  rotary  would  ho 
Ui  inm  «  wtpmU  group  of  tnnaforraen. 

The  next  qtiestiun  aridDg  in  coDDection  with  the  c<nii].iiiL'iit  i  f  u 
rjtarv  cnnvrrtrr  Bub-autioD  IS  (hat  of  pTCMure  regttlttiuti.  1 1  i«  clt-  u 
tliAt  with  mntor  RtnenUor  wilt  Mntion"  (wb*th)»r  flsym  iirvticiiiH  cr 
STncbronotJf },  lliis  iju>  Ftion  hardlv  iMiiifS  in,  tVir,  ulriMilv  iii  iii'-ali"), 
the  i^ahittun  is  porformed  wholly  nii  direct-current  machines  of 
ataadord  d««iga,  aitkar  antaaaticAll;  or  liy  hand,  in  the  simplaat 
poMible  manner.  The  eaDdftiomt  are,  howerer,  qoite  uitbrtMit 
toUiy  conT«rUn,  bccattM  tiia  prsBture  on  either  idda  ia  pnwtically 
totally  independent  of  the  field  ttreuKth  (although  mX  the  Mi 
configaration),  nnd,  conaeqoently,  the  airect-curreut  pre^ure  cinnot 
}je  varied  b]r  rexulution  on  the  tield*  alone. 

Thi-r>"  nTc.  two  eommfrrial  ways  of  legulatiog  rolarr  converters, 
etch  ilpy«-iiilLiJk;  nir-  ti  \\iv  nime  principle,  namely,  that  of  altering  the  I 
prrsjiurf  oil  tli^'  i  in  urilcr  to  g.]t  a  corresponding  alteration  i 
on  Llu'  ilin  ct-cnrn'nt  -uli!  ;  ii-t  uln'.i  ly  pointed  out,  the  ratio  of  the 
tv,o  preasarea  is  practically  a  coniiUiat.  The  fir;tt  incthui  continla  in  [ 
mpafhf  hand  the  impnaied  imHttre  on  the  slip-riiiKw,  und  can 
1m  auMOTed  in  twn  wara— aitlwr  the  impretaed  preaaure  can  b« 
alterea  by  aU<-nni<  thi  noia  U  trnHfonnatioB  of  the  atep-tfoim 
{niMfurnier»,  or  it  i^n  }>r  altered  bj  nteanaof  an  "indtwtioii  t*ga' 
lalor."  In  the  Srst  ciiae,  the  atep-down  transfonnefR  are  no  arranged 
in  oonjaucliun  wiih  a  multiple  contact  switch  that  either  thu  number 
of  aecutidnry  turn?  or  thi>  i-.mnbt'rof  t'^'""""^' f'"'"" ^"^  a'tiTr:! 
by  haiiii,  lhi:s  alUjniii;  Iho  r,it;n  i.>f  tr.itii-l'uriii.Uioii  ;  the  lnr.:-f:iniu.T< 
!iU]>J»lyiiif{  ouch  rotary  have  thfir  reguUliiig  swiUihen  iiiUsrlocksd,  so 
ihiit  ihc  Mirus  are  cut  ]ii  or  out  aimultaueouRly.  It  i«  obviotis  thit 
thi«  DMlhod  has  *«vetial  diradvantagei,  the  most  aeriuu*  beiog  those 
«t  in*  aerti  aiad  diOaoIt*  of  opMiioii.  If  the  icgnlatieii  ia  per- 
formed on  the  primariai.  the  aaritobei  become  aoqmwlwt  dHKaBU  and 
expensive  to  e<innruRt  pmierly,  on  account  of  the  hig^  ymiMllTi  oC 
the  circnila  into  which  WJ  are  c<>nuecU>d,  while  if  tho  f«|t^tton 
ia  performed  on  the  aecnndary  sides,  the  e\pon««  I>ecotin;»  «vi-n 
greater,  i  n  accuitnlof  the  hea^■y  carr<'nt«  to  W  hnmlled,  while  the 
<lilKcullie«  that  nriw  with  thp  contiiet.  tnrfu-  ■  i:f  ntl  i#>p;ii(ritini; 
switch"'^  lii'*>y  'iirn.  iit-5  arv  w.  Ul^nown.  I'.iit.  in  iuliiitK  ti.  there 
ia  the  ditficalty  of  arranging  nucli  switches  u>  reguUtu  gr.kdu^U  <^ ,  ui  i 
to  avoid  shurlrcircttitiiig  the  srctions  of  the  tratuFormcr  wiod 
comuiGied  lo  theeontacis  of  the  r^guktor,  a«  iheae  aoaiuoa  are  Iving 
eat  out  or  ia.  CotuaquaatlT,  toe  employ  meut  <A  an  iBdaatiea 
whiehdote  ant  anfe  finon  aay  ef  th«  ■henwaatiOBad 
tuui  wlii«!hheatatamett  le»Na  a*  a ni}%  will  jBTethe  lieat 
leiidla  if  haad  MjpilaliaB  of  the  rolmiea  ia  adtcd  IW  or  deiifcd. 

On  eaeooat  of  dilBciilti«-<  connected  irillt  iu«n)?ili<m,  iuduction 
retsoletoii  ahoold  be  connected  into  the  ieonndtuy  si  .uit^  of  the 
4tep-down  trnii'ftirmers.  Aa  usoally  wnrtructnl,  such  regulators 
conaiat  of  u.-i  ii  <  ti  n  re  arranged  in  connection  vi  itli  a  shunt  audx^riea 
winding  in  e«ch  phase  in  such  u  manner  thnt  a  movement  of  the  core 
will  de'reai>e  or  increase  the  mutual  ititiu'iLon  between  the  two 
windings.  Thus  if  the  core  is  niovtd  inwards,  thv  preasnre  on  the 
converter  alip-iiug*  is  reduced,  on  account  of  the  inductive 
Action  of  the  shunt  wriodiug  ou  tb«  aorie*  winding,  while  a» 
the  eoee  ia  ao*«d  ««(iirenti|  the  aUcet  «f  the  ilmai  eeiW  es 
theeerM(eoilabHi>«telaMaiidlc*B,  eotO  HtAaeadef  Aetimelof 
the  eolethi;  pr)-K>uro  un  the  slip  rinn  ie  piaodoal^  the  fall  pweaure 
of  IhivtmnHfi  nurr  secondaries.  Such  en  appmtiiebeaajr  and  cheap 
to  constiuct,  and  very  <.'tl««iivc  in  operation,  a  r«opi>  of  C  per  cent., 
up  or  down,  l>iog  ea»ily  attaiutd  ;  inorrovcr,  it  can  be  reudily 
Arrar>ged  to  be  operated  from  a  diMtiuce,  and  ha\  iug  ii"  cotitnct*  or 
moviiig  condoctum,  ia  unlikely  to  get  out  of  order. 

A  modification  of  the  induction  regulator,  flrat  dc('l»ixi,  lUc  auliiiit 
believfs,  by  Mr.  M.  B.  Field,  is  sfaovn  in  Kig.  :t  ;  it  potiseasea  the 
advttuiage  of  btsiDgsouiewbat  mure  ethcient  tlum  the  indttction  regu- 
ialer  dcMsithad  aDore.  The  eecondaijr  of  eeoh  atep-doim  tnneformer 
haau  eiMaaian  ia  the  fonn  of  tom«  estm  tutna  capeUe  of  carrying 
4lW9t  9ft  tut  cent  of  the  full  i>«condary  current :  these  extra  turns 
are  eoonaeted  to  a  small  regiilatiog  awitcb,  and  to  the  winding*  of 
smaller  secti'  n  of  a sniall auxiliary  trm-sformer  (with  ratio,  ny,  1 
im  Hlir>*a«  The  secondary  of  the  auxiliary  transformi  r  i-  iti  >rt.i-^ 
with  the  low-prcaaurc  circuit,  .<i:i.!  aiiils  or  »n1i!ri??t<  a  Miiuil  l-.M.I''. 
to  tbi«  circuital  desired.  will  >  j  .imi  tli.it  I  lii  the  voltage  and 
current  can  bu  very  readily  humiled,  without  undue  expeate,  and, 
mun-ovrr,  the  auppl^  ia  MA  inlKnipted  ebeold  tiM  legnlatiag  aWltch 
l^etoal  of  order 

Theaacoiid  uiethod  of  varying  the  iroprcascd  preaMMoa  tiie  sli{>- 
lingaof  the  roiarv,  in  order  to  get  the  dcoired  ditect^DtHlit  pre«- 
iiure,  ia  of  cni>piderahle  technicnl  interest.    Brieliy,  b  con«ii<t«  in 
<.'om|>oundiDg  the  rotariea,  and  providing  a  ctrlaia eMWUUt  of  ^elf■ 
ndaetkn  between  the  tenmoala  of  the  tiaiMfonaer  eecaindaric*  and 


thfl  slip  rin',-«  nf  thi"  r-mrliin*"..',  if  not  already  existing,  by  iti."f-rtin^ 
L-hnkinj^  :  >ii.*  Ill  tin-  varums  lea<l:i.  The  rotary  converters,  bein^; 
pynchncmoua  machines,  operate  at  a  power-factor  detemined  wholly 
the  fieU  escitatioa ;  for  an  aluiatioa  of  the  letter  witbajbeii 
load  on  the  maehisf  i  inervases  or  deereeiea  the  power- hetot  M  the 
elteiaatiqg  earteat  dbreulla ;  fitr  eaah  load  on  the  rotary,  there  ia,  of 
ooona,  a  oertaia  exeitallitt  that  will  make  the  power-bctor  a  mani- 
■num.  in  accardaaot  with  the  well-known  "V"  curve.  Let 
now  the  ahuitt  windioit  on  the  fieMa  of  a  rotary  ocmverter, 
arr.ingi  d  with  enmponnd  winding,  and,  if  neecosary,  with  small 
chukiiiK  coil*.  (;.■  ailjuiteJ  lliat,  when  operating  at  iici  loaji, 
the  iiiiKLh'.r.o  Lak^  u  certain  amouut  of  lagging  earrent,  r>ay  .'!0  40 
t>i'r  cent,  of  the  full-load  currant,  pertly  due  to  the  und.-r-ciL-iuLioti, 
[xirtlv  .[w  to  the  reactance  in  each  pbuc.  As  the  load  cuaic-i  ou,  the 
tii-lii  :iii\  iiicrascisunaccouotofthoeiixraiitiaeeiiet  winding— that 
ii,  the  laggiug  current  diminisliea,  and  theMloN  the  iiiipre«>ed  prea- 
anreineMwcr,  pradocing  a  cnm  ^p on  linx  ifnia  ihe  oirect^irent 
puMure ;  tlin  etreestbeDs  the  ^Mn  still  mefe  (on  eoeonntaftiie 
ahant  winding),  until  a  balance  between  the  two  preaaure?  is  attaine'l. 
At  foil  kad  the  titld  Ilux  is  at  ita  working  maximum  :  tfic  inpiii 
current  will  Im  by  this  time  k-ading,  due  to  thf  ovlt  i-j>-i;«liun 
having  wiiwi  nut  the  lug  produced  by  the  leactaD  i-,  mul  tin;  dir«.-ct- 
currt.-ut  pri-f  ir^-  «  ill  In-  n«i«*«i  !»  the  i-rirrcct  value,  on  atiuuMl  of  the 
increii-<f>i  ]ir<'.^i;ri- oil  thf  ^li].-r:ii^"i.  I ;y  aultable  proportion*  of  the 
reactaucu  aiul  held  wiutlings  excellent  preaeure  legnlation  can  be 
attained  in  this  way  in  a  peHtatlj  aatwaatii  amiMr ;  it  ia  peiiaetl/ 
easy  to  arrange  forthe  direet^^wnentpBiniiialohewt-enB^poMaded 
lO-lft  per  cent.,  the  aetoalrMdatien  beiBgiieeriyaa goad u  with 
an  ordinarr  oirer<ompottndadaiwefreaitiatmaeMMiv*fioviaad  the 
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V'hi.      DtM^ani  et  <"iHiatclinns  for  one  form  at  lodurtion  Regnlatnr. 

prc«»ure  at  tlir  rtul-.  M!  the  rc-lcra  inlhu  sab-»t«liuui  niaintainedat 
nearly  as  posxiih-  c  iMstjiuL  The  only  objection  to  thia  method  of 
regulaUou  ia  the  iniluence  it  bai  ujwnthe  regulation  at  the  feeding 
poinn  that  at  the  bigh-pteieurelwahwt  ia  ihe  eabMttieaik  Cir 
with  antimber  of  the  lattac  ia  pamllel,  the  wiiatioB  of  the  power- 
ludor  naturally  inraiia  that  the  atlainm»nt  of  constant  preaaore  at 
tli<-  '  ii>i«  of  the  fctden  beeomei  *  dithcnlt  matter. 

Tlie  extent  to  which  over-compounding  of  rotariea  can  be  carried — 
by  lueaua  of  the  above-describeu  method— depeoda  inu.itly  u^wu  ilie 
rating  of  tbp  nsschiin'  with  rtgatd  to  the  work  it  ta.-  to  do.  The 
limit  is  ol  .,nrf:'  nacliL\l  v»hfU  the  >-'.tii>':it  rui.iiirg  into  tin-  rviUry 
ie  made  to  lead  (hi  ;i...ren*iog  the  exciliug  currejii;  the  innpreaaed 
pressure  by  O0deg.,°  for  th«n  tb«  inductive  E.M.F.  of  the  choking  eoU 
(which  is  UOdcy.  behind  the  current)  is  in  phase  with  the  impieMed 
pr(Mat%  aad  coaai%iiHtl]jr  booala  it  by  that  amount ;  if  the  eomaft 
lags  hclUBd  the  fmpiaiied  piemuie  by  SOdeg.,  the  indnetive  B.lf.F. 
of  the  coil  ia  half  a  cycle  behind  the  impressed  pnteurc,  and 
diminiahea  the  Utttr  lo  a  value  given  by  tubtracting  the  inductive 
KM.F.  of  the  choking  coil  from  the  iiB;'re--«:  J  prcm  ^re.  N<:ither 
of  these  limits  are  foiud  in  practice,  for  it  the  an^^-U- ■  r  li^:  or  ItnJ 
exceed?  cc'rlHin  well-defined  viiluea  (depending  upun  tlx-  sli.^pt-'  ui 
tin  ■  \  curva— that  is,  upon  the  armature  reaction  oi  the  ir.nc-lime), 
tliu  tutai  v  will  uutiirally  nv>t  cany  its  mtod  load.  Tiie  mozv  liberally 
rated  is  Oie  inverter,  the  greattr  is  the  range  of  regulation  atiained  ; 
if  the  amount  of  over- compounding  rc<juirod  is  large  (fay  15-25  per 
cent.),  the  wtuj  must  be  choeea  leige  fer  the  work  it  hat  to  oqp 
although  not  in  thia  propoction. 

•With  a  ruUry  oiiivcrtrr  nf  xtmodard  dedffB,  tlie  change  ul  fiflldftW 
uecesiary  to  ortler  tn  gvt  tlio  ilmireii  juuouut  of  Of«r«auil»u»diii|[UmaMI 
itr««ter  than  is  rc<niiieil  with  the  eijuiviileut  direct-^uneat  maAiae,far 
kUe  diivct'curreut  ptecsure  m  nut  inruixn-Lloual  to  the  Md  tlUt  bet 
proportional  to  the  toipreaipwl  prewurt  en  the  aHp-rlagii 
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Compound-wound  rotary  convcrtcns  are  conm-cteil  »n<i  pamllelfii 
OB  the  direct-current  nidt'  in  pn><'i«.-ly  the  aamc  tUMUier  lirnilnr 
dinet-ourrent  nmchiQe«,eqii%li«ing  'h:t»  buB and  twitche*  being  iined, 
and  thstcforc  the  fame  preir^iitiuii.^  1j4v«  to  be  taken  with  them  tho.-.ld 
McumuUtors  iv  used  in  {virHni>l  witli  t))e  low-prewure  fccdprg. 

From  what  iuu  b«eu  Mid  aUive,  it  wUI  ttnittf  b«  teen  tlii^  of  the 
two  good  method*  pat  forward  for  regulatiog  th«  prewnre  on  the 
diraet-carrent  ndea  of  the  maduaM^  tiiat  beat  adaptea  for  the  require  ■ 
■UBta  at  Ikfatins  work  ia  gnw  1^  th«  employment  of  induction 
l^golaloii^  ulowuK  the  premn  to  be  gradoaliy  Taried  by  hand  in 
•uordanca  with  tha  alowIy-TaiTing  Imd ;  for  traction  work,  the 
amployinent  of  compound  winding*  (that  ia,  regulation  by  la^in^ 
and  leading  airrcnt«)  u  preferable  on  aceonnt  ol  the  lufna  mnv;''  '>r 
rrgulation  rcq  ure^i,  and  ihe  rapid  rariationa  of  the  load.  In  uniie 
apedal  oaaeB,  hnwevcr,  the  combination  of  the  two  raethn<l^  will  give 
Terr  good  naiults. 

With  regard  to  the  startloR  of  rotary  convurtcr*,  411  tiie  remarka 
already  m&de  regarding  the  oiartin^  uf  Fynchrcmoa*  motor  generatoia 
an  applicable,  aa  the  only  dilfarente  m  this  re«|iect  between  the  two 
elMMtof  maoltiM  iitlMt  nolMr  coaumn  an  iamnMf  umgad  to 
be  mil-tctdOan  franHhiixdiMet^nnmt  Mm.  Whermr  poe»ible 
tk«l,  me&  mrartltnea  dmiU  be  arraDged  to  be  started  from  the 
4iieet4BntBt  M»,  eitfafr  irora  the  'bus  bars,  or  from  an  auxiliary 
aiiyiicbronon*  motor  generati^r.'  As  in  Uke  oAar  cue,  tbis  latter 
indireot  iix'tbiKl  uT  sUrtin;;  in  far  nreferaUetft«l]ral&V|if  Iivdiieet 
current  is  avaiiabla  at  the  switchboard. 

Tha  next  best  method  to  this  is  that  given  by  induction  m  'lur? 
directly  coopled  to  the  ahnftc  (if  the  rotariijfi,  wliile  the  fourth  and 
l«t  liii.'thod  avuilal'le  ;brie11y  noticfd  already  in  C(inni'i:tion  with  the 
starliog  ol  synclirDnous  mr;tors)  aimp!y  cmiia's  ia  r^wiltliinj;  the 
machine  directly  <>ii  ili-i  hi«l:  pre*«ur(!  line.i.  A»  !ui-ttuid  has 
been  pat  forward  in  connection  with  eeveial  imporuni  iiritish 
aclHnH^  lad  M  ia  m  ia  Man  thaa  «M  «f  tham ait  tM  pNMBt  time, 
it  tntr  Ml  bemt  of  pliM  to  devote  a  fovvofdeia  ite  ooimdention, 
aUMWl^  ia  fmiual  tae  method  ia  objectionable. 

Aaf  modem  eynchronoiu  polyphase  motor  con  bo  atarled  up  with  ■ 

ootdiiGeultyfrom  llii  liinli  intiiiuijliiwiLau  niiiiini  li  constructed ; 

that  ii|  whether  the  field  pole*  bomlid  or  laminated,  whether  pro- 
vided with  damping  coihi  or  not,  Ac— it  is  only  a  matter  of  suffi- 
cient starting  current  and  ffooi  mechanical  design.  This  method 
of  startinp,  as  used  in  <'r(nn«<'tiOTi  with  rotary  conT«rter  plsnta,  is  »» 
follows  :  The  direet-tumnt  in.nn  and  fieLl-awiU-.heJt  ^n:  uijcned, 
only  a  Tultmeter  beirin  Itfl  jcr.j.a  the  direct-curri  ut  side,  ami  then 
the  line-current  ii  svulchtd  ou  lljc  alip-ring*  cilber  ,it  full  or 
reduced  pressure,  tbis  UtUr  being  arranged  for  by  an  alteration  in 
the  number  of  aeeondary  tuna  oo  tbe  itm-iam  ttaaaToiimonb 
Owing  partly  to  tlic  eddy  comate  in  tba  pou-pieeea,  metal  ehaelia 
of  field- tiohwa^ dampilig  eoila  (where  these  are  used),  but  principallj 
to  the  hystenda  lag  in  ute  pule-piecee,  the  rotArr  immedtately  sturta, 
and  is  very  toon  up  to  synchronona  speed.  The  voltmeter  (alrcsidy 
referred  to)  on  the  diroet-CTirrent  side  indicatea  nothing  at  the 
mrwnent  of  sfiirtiag  beyond  very  feeble  oiciUiitiow"  of  tlie  pointer, 
for  l!ie  cnrrtMit  travursinK  its  cciils  i«,  ul  ujur-c,  r\Ueroating  ;  but  a* 
the  rotary  increa-o-i  iL«  i>iKcd  the  pjinier  Ive^jiu*  to  n>ove  iMckward* 
and  forwards  over  llie  w:alr,  its  m'.vi;  Leut»  corresponding  to  the 
tepidly  diminiabing  fit-<iucuvy  of  Uie  liicaaure  ai  the  direct-Gorrent 
tanynala;  when  ayncfaronoas'  speed  has  been  reaobad  the  eoltBater 
polntar  will  again  be  steady,  for  the  current  through  it  i*  lunr  a  dbeet 
enrrenL  The  proper  time  for  putting  ou  Oie  field  current  is  just  before 
aynchronism  is  reached,  and  is  imlicated  by  the  voltmeter ;  when 
the  beats  of  the  pointer  are  aloweat,  that  is,  juit  bolow  ^ynchrunnus 
speed,  when  the  pointer  ia  moriBgdowly  from  side  to  stdi-  over  H.e 
■cnle,  the  field  current  can  \k  put  in.  Bnt  it  may  be  nfi'.i^  1  h  v-.'  ih.il 
it  iii.iL-e.f  nil  the  diffcrcuL-e  III  wliii-li  side  vl'  the  wale  tin'  jininiei  i« 
when  the  field  circuit  is  tlnsed  :  one  aitie  i->  riaht  .md  tlir  -itiier 
wrong,  depending  upon  iodividinl  circuiuslann-s.  If  the  tii  Ids 
have  lieen  pat  on  when  the  pointer  i«  at  the  wrong  aide 
of  tlM  amiCt,  flwn  the  pdaii^  of  the  diiwtroanoiit  aide 
of  fba  eottverHr  will  be  leTOted ;  with  moat  maebinaa  fhia 
mean*  that  tha  ntxij  must  be  switched  out  and  sTnchroniseU 
again  in  order  to  get  arnchnmiim  at  the  right  pole.  In  order  to 
make  quite  sure  that  Uie  machine  has  synchronised  at  the  right  pole, 
it  is  good  practice  to  prnvide  a  pole  indicator  ou  each  direct -curreDt 
pentl,  ao  tnat  after  the  excitation  hw  been  put  m,  the  poLirity  of 
the  direct-current  aide  aiu  l*e  cbeikcd  before  the  ivtai-y  i.^  i-;jiiiiffted 
to  the  direct-i  arriint 'bus  bwi.  Needlei's  t»>  sav,  a  Innip  tin  bci  sul>. 
stituted  .  till  ,'idtmeter  muii'.itinci  iibove  acro»<  tbc  a:reot-;-urri;nt 
terminals— a  will  !«  bright  at.  Out  Ant  momenta  of  acartiDg,  and 
alM  wkpnthaaaigbboorhood  of  synchronous  apeed  ia  reached,  while 
batman  thaat  fiauta  the  light  will  pnlsate,  and  tbe  eieitation  should 
be  pat  on  when  the  light  is  pulsating  slowly,  tba  Umqp  being  cither 
bright  or  dark,  acconling  to  eircurostances. 

It  will  be  readily  understood  that  the  above  remarks  regarding 
the  right  time  to  put  on  the  excitation  in  order  to  get  the  right 
polarity  aiT  only  .ipjdicjiWe  'o  :he  ta*c  of  »clf-i>?;?ilii:p  machinsT  ;  if 
the  jna'"hitH"»  .ire  ':      L-\i,ilcd,  wlm-h  i^  very  «eid':m,  tbe  i-ntiverter 

■wiji  poll  itaeir  round  under  protest  to  the  correct  polarity  with  a 


Krcat  ruih  of  current,  no  matter  at  which  pole  the  macliina  haa 
"vncbroniscd.  A  point  wnrthy  of  note  is  tnat,  even  without  the 
ixciliOR  current,  the  rotary  will  come  up  to  abnolute  synchronous  . 
i>p<*ed,  {vtr  there  in  no  imiuclion  motor  action  with  the  rotary  converter 
or  Kynchronon*  moUjr.  A  rotAry  converter  can  oi^rato  wiiiioul  fieM 
exeitMMP,  by  reason  of  the  hea^f^ag^ng  eurrenta  that  w^ould  tun 

ihi  balaneingToiSt  £M.P.  of  the  armatuze.  However,  an^h  a  metl^ 
of  operation  cannot  be  commercial,  for  the  machines  would  not  carry 

their  rated  load  ;  the  Iicsvy  '..'if^ing  r^irretita  would  overload  the 
mitiiij  and  destroy  the  prexsure  reculaCion  of  bothsidsa  of  the  system, . 
stid  the  rotaries  woidd  spark  and  hunt.  I'p  to  the  present,  the  author 
bflji  iirit  tuvie  any  U'hIh  on  the  operation  of  lar>,T;  rolariei  without  field . 
ucitaliou,  fur  there  is  generally  lit'.k'  time  for  .mcb  exp<-riinent«  when 
pntUng  down  plant,  and,  moreover,  tlicy  mav  f.ira  out  to  tn:-  nume- 
what  costly  ;  it  ia  an  iotarestine  question,  however,  aad  it  would  be 
oCnhiatokwwiHB  thoia  ma  kana  Mtnidiir  Mde  testa  on  laiga 
oniti  ander  ennaianial  oondMona  wlwthar  -tiw  objectiooa  mn- 
above  are  aa  real  as  they  appear  to  )«.   Perhapa  with  maeninaa: 
having  high  armature  reaction  ^small  air-^pa,  tec),  the  full  loadr 
•'';nM  be  carrie'l  without  the  machine  ^toppiii^,  but  its  performance 
u!:der  tl^e'^a  circumstances  could  bardli  )">>  otherwise  than  pour,  qnite 
ap«rt  from  ihf  hs.d  effect  produce  1  on  the  ajratam ;  manovat, 

rotariea  Willi  <:on.<iderible  jiniuiture  reaction  havaai 
to  hant  than  tStCHK  v.  it!i  very  kIiIT  lie'.<l 

When  ataning  a  converter  in  the  m.mner  above  described,  it  is 
necessoiy  to  take  certain  precaatiooH  until  ^ynchiooiam  is  attidaed  : 
the  aariai  Orid-wiadiBgt  atwt  bo  f^^aawaU-aa  tha  rinnl»  and- 


theee  latter  windionmoit  be  opened  m  five  or  aiicpiaaai.  Olharwiaa 

they  would  break  down,  due  to  the  Ux^  E.M.F.  (many  thousand 
volts)  induced  in  them  by  the  aitemntin^  tUi\  of  the  armature. 
Also,  as  the  atartin^  current  will  nev«r  be  lest*  ihaii  twiee  the  full- 
load  current,  even  if  dampitu-coils  are  useil,  and  wilt  tri'-jueutly  U:- 
of  the  order  of  three  or  fouriime.'  the  full  load  curnnit,  it  i.i  neoeeaary 
ti  make  arriii^enifiit.-;  lor  ^•bi.irt-tircuitiri:^  the  aiii]iere melMB  anU- 
fuses,  otherwise  tbey  would  b«  daaiaged  by  the  uverioad. 

The  great  objections  to  the  above-deacribed  method  of  atarting 
are,  of  course,  the  large  atarting  current  required,  and  the  risk 
of  getting  the  wrong  pohaity  ;  the  former  will  wholly  upeei  tin 
preasnre  reguUtion  of  the  system,  partly  on  acecmnt  of  its  raagnitndet 
but  principaUjr  baeauBe  of  ita  low  power-factor,  while  the  latter 
might  cauae  an  aeeideot,  and  in  any  caee  would  cause  time  to  be  lost 
when  nddhtg  n  ataehiDe  to  the  circoiL  For  lifting  work  tha 
enplayBtnt  of  thia  met  hmi  is  ubsoluteljr  oat  ot  tha  qnaman. 
(7a  U  caaMuMdL) 


A  nw  vuank  pun. 

The  aeoitmulator  made  by  Gealfroy  and  Delore^  at  GUehy,  i 

Pnri*,  under  llicnamc  of  the  "'tnif'ca'^  is  manufactured  in  tJennaov 
by  the  Hi'rliti  .Vccuniubivireu  '.lud  f'.lei.ti ii  it.iL-  < i.  .■jellsidiaft  wlm 
have  obtained  from  the  above- named  ttcm  the  licence  Uj  une  their 
French  patent  The  peculiar  and  very  practical  construction  of  tho 
electrode  whicli  makea  it  specially  aoitable  for  stationary  battenea  for 


S|ht  md  power,  and  eapaciaUy  iof  tiaia  baltiiiait  ia  liaaiiiliaii  h7 
err  Weber  in  a  re«snt  number  of  tha  OiUroMMr/NfpiteMiatttlBllfiw 

und  KlettunUnktmd*. 

The  electrode,  which  can  only  be  u«ed  as  a  poaaive,  i»  a  so-cattad* 
Urge  surface  plate.  Practice  shows  that  such  Plante  plates, 
especially  when  they  have  a  straight  cote,  bulge  easily,  bircomc 
dist'iTte'l,  h?nt  throti^'h,  iitid  finally  t'>rn,  in  fm sequence  of  the 
ililiererice'i  between  t!io  p'jteiitiui*  wbicb  .ire  c;ni^i-d  bv  the  expAO- 
eioos  nml  C'Udrai  tiuiis  uf  bolli  siile-^  of  llie  ^nrfnv,*,  which  take  plici- 
during  elur^e.i^i  I  dif-hnri;'!.  Tlieret  jre,  m  th.'  eleotroJc  in <jM0-ithni, 
the  cenirt;  oi  gravity  i»  piacoil  on  thf  Irame  r>t  the  core,  which  ought 
to  prevent  curvatnre. 

Ttie  patent  claim  iww  ihoa :  Aoeomnlator  plates  provided  on  both 
sides  wxtb  rUja  or  projecting  flap*,  and  dislingiiished  by  havini:  ?heir 
core  formed  in  waves  or  r.ig-zag. 

The  construction  is  shown  in  Figs.  1  and  2.  For  practical  use  the 
zig-zsg  shape  ia  preferred  for  the  core,  and  on  it  are  placed  on  each 
side  triingiilar  bisdcs  side  hy  Me  a  iihort  ilistsncR  apart  which  hang 
toj;etber  un  the  ptunt  of  a  jiront;,  whil.it  ou  the  deepiMt  ptrtof  the 
core,  oil  the  I  ■tiler  iAorface  oppu-m-  tbin  .spike  a  >{r  >:iV6  i*  urovided 
whereby  eiteli  bladu  cjiii  expand  lieely  iii  all  duectinns.  The  shape 
of  the  Cure  guariiuiewt  an  extraordinary  power  of  resistance  in  the 
plate  agaiiuit  impre-iaious  and  bnckliogt.  Tha  oawtmatioii  haa  tin 
further  advantage  that  a  krge  active  aOlfiaa  ia  oMl^Md  whieb  ii 
nbnnt  17  times  aa  large  aa  the  ptojeetioa  enrfaee  of  the  plate.  The 
manner  of  arranging  the  bledea  further  aaauea  a  good  circulation  of 
the  electrolyte.  In  the  most  aerviaaabia  term  M  oflMtnictifln  tha 
plate  is  Sicm.  broad,  27cm.  hi^'b,  and  14cin.  Ihibk,  and  tha  weight  of 
such  a  plate  amountA  *.o  abrmt  .'ikg. 

With  a  discharge  ■  urreui  of  .10  amperes  the  capacity  of  aprtsilive 
pbite  between  two  negatives  was  determined  by  the  8oci<'-t^  intema- 
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tionale  dm  BlactriaiaiiBSt  Um  Labonloin  Centnl  d'Slectricite  at  32-0 
■wMM-hoBi*  vfth  an  teilial  polMtialof  S  toIu,  vad  an  end  potential 
of  l-W  volli.  Ttaifhw  aMttoxnuati  jnldad  •  eapacity  of  25  ampen:- 
luMua  with  a  diaehaiip  of  100  umpMN  and  fall  of  potooual  to 
1-7  folt  After  eontinuouaabaigtoganddbAaiging wiA 80 amperes, 
BO  injuriou*  effect  wm 
found  hy  tbi«  extraordia- 
ary  ilcmnnH  on  the  plate. 
With  a  .1  hour  discnarge 
the  ciiiacitvof  the  plate in- 
ereasea  to  .01  ampere-hoon. 

It  waa  very  important  for 
the  practical  manufactun 
of  the  plate  that  apaculiar 
method  of  formatton  waa 
fboad,  raakiog  a  complete 
formation  in  three  days 
feaaiblf,  and  at  the  ^aiiii; 
time  avuiding  the  emjjloy- 
raent  of  chemicali  which 
might  have  h«en  followed 
bj  a  deatmctive  action. 
With  thii  extremely  *im- 
aja  aid  cheap  pwcMit  Hap 
yMmt  daima  that  H  ia 
poanble  to  form  platet  a* 
npidly  and  easily  ai  grid 
plates  filled  with  paste,  so 
that  th'j  ;i;tiiciillicB  con- 
nected wilh  the  fornialion 
of  riante  pl'ites  ii'-^iy,  lie 
aays,  be  doliuitely  conaid- 
«rcd  as  overeooa^  tha  OMN 
ao  u  the  proceu,  modiliad  lor  each  pariiealar  caaa,  haa  shown  ita 
afglkahili^  to  nanti  plataa  of  other  oonetnutkM.  In  eoneliuion,  the 
aibda  atataa  that  a  gnat  Buahcr  of  alotaga  battariaa  hava  already  been 
aaiiipvjytUwaaplataafittligittaDdpawaBaaBlnlital^^ 
itrttHkBhw  lUlUcd  in  ewnjr  Napeet  tha  CBpcctatioH  fooadcd  eo  iL 
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Westminster  Electnc  Supply  Corporfttion  (Ltd.). 

The  Weslmin.ster  ancounts  (or  1900  are  cotiHibtent  with  the 
directors'  report  in  indicating  how  materially  the  pro6t3  were 
afftctcd  by  the  high  pricee  paid  for  fioaL  From  onr  table  it 
will  be  noticed  that  the  cost  per  unit  was  higher  by  42  per 
oent.  than  it  waa  in  the  preceding  year,  and  that  consequently, 
iMtead  of  a  alight  diminution,  thare  oconrrod  a  material  rise  in 
flia  vorka  and  total  costs.  Yet  the  whole  ol  tin  OOflta  eolumn 
— Mneoiallv  the  waki  ocwte  portion— ahowv  mmk  aaoalleDt 
iMofbi.  GBiiMttMtanlyofonmntatSOOTollstlttfBmnue 
budiiBjBiihedai  ft  ivnlt  at  iba«Uawuioa  8  pn  Mot  in 
fbvprieatoeiutanMa  mppliaa  at  that  pnnnn.  Wiflitbe 
MMfptioii  of  nine  all  the  consumers  (6.651)  WUtt,  tH  flM  end 
<lf  OiB  year,  supplied  at  the  higher  pressure. 

As  the  reaolt  of  lb*  experimsatal  itreet  lamps  erected  near 
Vietoria  Station  whioh  uave  been  running  some  time,  the 
company  hiive  entered  into  an  aRrfenient  with  the  vestry  of 
St  GocTLij  a,  Ilanovcr  square,  for  ligLiing  the  whole  of  the 
parish  hy  flnclricity.  The  work  (it  laving  mivins  and  awating 
lamp  poata  to  this  end  is  buin;»  proocedod  with. 

During  last  year  the  lamp  connectior.a  were  increasod  by 
11  1  per  cent ,  wliile  tliu  output  waa  higher  than  iu  1899  by 
16  p«r  cent.,  with  a  load  factnr  of  13  iS  per  oent 

The  length  of  roadway  laid  with  maia.i  now  exceeds  S4  miles. 
There  art'  alwut  '.'19  inilea  of  ways  into  whioh  OVai  16(t  nilaa 
of  cable  and  copper  strip  have  been  drawn. 

We  repeat  the  following  table  for  comparison  : — 


No.  ol  Eijuiralcnt 
esB-  lamp 


Units 


Maiimum 
supidi 


1B91 
1392 
1893 
1894 
1865 
1896 
1897 
1886 
1880 


7'-o 
1,255 
1.730  I 
2.269 
2.890 
3,480 
4.000 
4,650 
MOO 


98.646 
UUSbS 
167,700 

210,980 
259,31R 
290.661 
366.754 
481,445 
WJSB» 


627,500 
1^17,871 
1.704^15  j 
8^173,296  ' 

2830,5% 
J,503.0b4 
4.355,781 
5.066,19) 
6.339,644 
7,981.100 


Kw. 

700 

i,aoo 

1,400 

1,917 
2.151 
3,000 
3,660 
4,400 
6j»0 
6090 


Loid      rUnt  Onl. 

laetur.  capacitr.  Mr. 

«•  IT*  o' 

/a  nw. 


102 
lib 
130 

12-9 

l.S-2 
133 
136 
13  I 
133 


3.76.'V 
3.765 
1533 
5,658 

tj.ise 

7JI0 


3i 

4 

5 

7 

3 
12 
12 
13 


Nottlng  HOI  Bleetric  IJ«htin(  Co.  (Ltd.> 

Two  infloanoes  combined  to  occasion  the  rise  in  the  cost  of 
supply  at  Netting  Hill  lant  year.  Firfit  there  wan  the  inevit- 
able increase  in  the  coal  bill,  which  placed  an  additional  0  21d. 
per  unit  on  the  fuel  item  and  raised  it  to  nearly  0-9d.  Then 
under  "  Repairs  and  maintenance  at  station"  had  to  be  included 
i.'I,'  09  spent  in  repairs  to  accumulators,  which  iavoltradtbo 
entire  renewal  of  one  sot  of  batteries  and  incmnl  Um  OHti 
under  this  head  from  0  817d.  to  0  &14d.  per  tmii 

Owing  to  the  fact  that  the  new  works  in  Wood-laaa  wars 
not  ready  in  time  to  meet  the  iriatec  lood  amrolT  eontnota 
had  to  be  deoUnal,  vilh  thflnntt  fholfhoalaaaulUmpa 
conneetad  mn  bo  mon  fhao  0|400^  nUog  tbo  toW  br  16-6 
pt'r  e«ni  It  nW  bt  aotiead  from  our  taDie  fliot  elMBiailj 
haa  already  been  tnpplied  from  the  generating  statiOB  M 
Wood-lane  beinx  ereot«d  jointly  by  this  company  and  Um 
Kensington  and  Knightsbridge  Company.  The  estimated  ooal 
of  these  works  was  XI  00,000,  and  this  aatimata  lua  notbaai 
exceeded.  Nopartof  thf  c^pitil  of  tho KotUag Bitt OomfOOJ 
has  been  utilised  for  ih\s  purpose. 

As  explained  abavo,  the  already  hii^li  repairs  item  of  1899 
has  been  greatly  iucreased,  tho  fuel  item  is  naturally  beyond 
fair  oompariaoD,  but  the  other  cwo  items  of  geuerating  cotti 
are  very  reasonable.  Another  redaction  has  been  effected  in 
both  the  tniinagemant  and  pMpar^  ohtqjCi,  bal  tin  total  ii 
atiil  much  too  high. 

Ilw  ioilowiof  tub  ibQwa  Oo  gravlh  of  tiM  nadaeUnw  t— 


rear. 

No,  of  i  Eqaifalent 
ooB.  '  laaip 
eu  users.  eaaBsstlMH. 

OatiMk, 
aattsHM. 

Total 

t)n:mi  ut 
werkiug 
pvoAt. 

Totii]  cvjaU.Ord. 
per  unit  dir., 
•old.  X. 

1881 

77 

6,a% 

.V>,162 

BUM 

-  £555 

175*1. 

oD 

1892 

12  J 

9,>1i8 

7.5,667 

ifia 

+  112 

1078d. 

dQ 

1893 

ITJ 

12,165 

107.580 

4,329 

+  1,481 

6  J5il. 

sil 

1894 

2M 

15,<i69 

150,266 

6,125 

+  2,102 

6  57rl. 

1895 

307 

2).J07 

182.327 

6,940 

4-  3223, 

489d. 

i 

1896 

3?6 

86^716 

230.787 

6fiB& 

*■  4.7M 

3-«7d. 

1897 

571 

83,000 

364.969 

11,626 

>  «,estl 

3-ai. 

1898 

788 

46,066 

456.H71 

15.419 

■  7,252 

3-25il. 

6 

1S99 

1,012 

69,154 

665.12:1 

17,rii4 

!  10,361 

2-6M. 

7 

1900 

1.190  ; 

68,£06 

788^15 

19,963 

+  8.886, 

3-iOil. 

The  followir.g  ig  a  ligt  of  electric  supply  works  the  accounts 
of  which  have  been  analysed,  together  with  the  dates  on 
whioh  statements  and  analyses  of  accoimta  have  appeared: — 

aiMrdMn  (Mnakip«l)..„..Oci.   It,  IROO  KlantOB'«a-TbaaMs(llaD.)J«tf  N,  1SC0 

An  (UTiiildpal)   Not.  !,  IMK)  UuMHUUrfMiniletptI)  IVb.  u,  IMl 

iUUiCMunicItMd)   Aprnau,19uu  iMik  (MunlclpiU)  itte.  I.IMO 

H«iUor4(llulclptI)   Aag.   3.  tgoii  U(o«t«r(lIiuilclptI)  ItB.  ICISW 

ll4Uut(ManM|wl)  July    a.  iJOii  Lcjloa  (ManlelMl)  1»,1MI 

Hnnlnfliun  (OQmpuij)....H*pt.  16.  1800  LiTsipool  (MnMpal)  Vu.  t2,  IMl 

Blukboin (Uuniclpal)   ...Jan.  m,  l9no  LoDiInn (CoRipwiT)    .'jia   s.  1^ 

BUskpool (Mnnlclpal)  oli..    n.  itxja  Lonilondernr  (Uaniel|ik1)    >'cb    ir  i  ■■! 

BonnMBioatk (OoBtpoay)  -  Sep-..  7.  r»iu  iluioh«t«r(M«nloin>Ii  .  it  i 

Bolton  (MunldpaJ)  Noy.       i  j  ij  >"«womU«  »« J  DIrtrfct  tCo  J  i  >■:•.     «,  i^-^ 

Bntdfnril(Mliurdpal)  Jiiue  fi.         >'»wc*«tle-iip"u  TyL» (f%j, I   :■•  .  11  1!" 

Hrtghton  IMimlclriol)  Majr    «,  IXj  X»W(,..rt  (M.iii.)(Mqtilrii.iti;»ii  n,;!'l 

briatol  (Municipal)  Aiu.  SorU)arapt..mi:t,nip»rj; )  -Uct.   *!,  l.-..'! 

Bromley  (KbdL;  to ,.)  -  Jiinn  ir.,  .N.nrwlch  (Companj )  lip  *.  LN, 

Bromplim*  Kpttiinirton  lt'L,.)V!ar.  1!  ,  HotUDg  Hill  ICcm[.i-j  j)  Mir.  IU,  l»» 

Hanilej  (Munklpari   .N  jt.  30.  Iwu  I  ((otUo»h«m  (  Maul  rip*!)   .  ..Hi-;,u  til,  IW 

Hurt.  u  niK  ii.Tt«ii«  (Mun.)  Aprtl  11.  Isini  l)14ham(Mutjl;li>»l>  .„....l'cb-    1.  1»1 

!!or7,;Muiili;l[.»l)  S..pt.       1(1X1  o«li>rU  (C<itiii>n.y)   April !».  1»0 

I  amhrl  Un  ('..iropatiTl  April  13.  tmw|  PoDtfpail (C.impanT)  StpV  S*,  I** 

I  iLij-.t-r  I  rv .  Muriiclp*!) ..  .Oi^t.    tis,  1!«J0I  ParUaomtli (Unaloipal)..  ..A»t.  SI,  UW 

(  «jiil3  iMuulclpal)   Jill.  II.  l       Preaeut  <Com|Mlir)  I>»e.    »,  IWi 

ii.rli.K  rr  ,•»,      iip»iij)  ..Mar.  15,  IJiil  Praaton  (Cvmpanf)  Dm-  H. 'H 

iT'i  iv  i  ■    .    I    M  o.l  Mar.  Si.  f»l;  E««llBii(C"iiiip«iiy)  Vtc.  !i,  UOI 

Cbi:;t.^i-,»iniM  J  i'..:ii>al)..,.J(or.  10.  Ivw  Rlthmond  ((■■inpany)  Juml^M> 

tiMU.r  i,M  ,i,i:uH..»;)   Ai:i(     3  HWfl  .Kalt.ir.l  (Slqnl.^lpil)  K*!!.  **i  "JJ 

C:tr  i  f  L>i:i>l  u  II  <  'mpaii7)..Juii«  15,  linxi  ^carnorongii  (CumpauJ) ..  ..JolT 

>Jlerli.-Dwtll  ii    itipany)  Mar  lis.  1«.</ .su  llelnnf  (Mttnlclpal'      ..Jan.  Ji,  IWI 

Cjrciitry  (Mui.l.ijiai)  Kcb.  U,  I  fi  SLJamaa' A  PkU  UaU<Oo.)..>lar.    «.  «*• 

Ctvrd<iu(Muiiidpal)  July  ?.>.  !>•  St. F«acn«(rMUT)  ..JeM  ftJJ!* 

D«rti7(Maolclpan  ....  .....lau.       !>■<  4lMa<l4  (Mnatdpal)  M. 

D*»alKU7(UaBt«lval)  Kub.  l.S  IMi  ihorwtltcli (Vnirjr)  Kor.  fan" 

Dom  (Compkor)   -..AatUx;,  WjO  .S>iilUiflel<IM>rki:ivL<>i>d.(Oi<.)  Xtr.  ini 

DandM  (Municipal)  Vw.   t,  I9U>  tuuthampuxi  |Muulclp<U| .  I'el).    ».  iwl 

Bu«baan»(CoiBpaof)  _..M«j    «,  19au  itouthpoii  I  Municipal)  Jal7  'f!* 

adlabutKh(Mui>l<ilp*I)  ....Dts.   7, 19ui  Suutti  ShJalda  (lfual«lpd)..!'oir. 
■mwiMunldpal)  ...._..Aa(     6,  IIW  MaUTord (H»ldpd)  *<«.  'I''*™ 

BaauMmalih  ( YMtrr  "  ' 

HiBipatMil  ( 

Bam|aU(Miiiilolp*l)  ...Jail.  >.>.  IBUI  WhHakaTea(llailiitP^)  J^,'^ 

Uarrow (C«ii>Ma»  Uec  21.  lauu  WlnduaUr (Ckmpujr)  . .   (^S}"  S' itM 

Haalft  a SULMMldl(MiUL)9ept  7.  l*f>  Wlndior  (Compaar)  DM.  n.  i>r 

Ho».  (Oompuv)   July    6,  lac  W,>klr,g  ((.-ompanf)  'JS 

Ba4amS«l4anuiklptl)  -Aug.  1M»"  WalrorliaapWcKManldpalJ/*!)' jS 
lallaftoo  (ymUft  ..-...-lioT.  ^i,        Woolwltib  (Cuuipaay)  'A^ia  I'M 


wansWo.) 

 -r......  1«~  fHuteljall  .....     „,  ,  M 

ilUXtaMrr)  Juna  »lIWO  WahaU  (MaBtelpaO)  <>«m 

UVaain)   Oct.  19.  Il)i«»  WiadaarortbtOompaar)  -.^fv'J'iJJ, 

■alCilpiif)..-_^July  t7,I»™>  WtMiBla»t<r(Cu«Dp«iiy)  "  i'J, 


-_S«».  -i-S,  1*1  Woolwloh  (Couipany)  


maa-iYair 
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I  WESTMINSTER. 

OndtrlaHmf  W«rhtt  If —  —  —  —       —    \Vi3*Uuio»ter  Elec.  Supitly  Corpiratuui  (Ltd.) 

iMtg/OnPMMfwMMtlf/Atpirfff  ^-^^'.^       ,     _,.v  i 

at  AuBoX*  _  Ooo.-enrr.  three- wire,  with  Mtteriei. 


r 


TEAR  EN  MO 


QUANXIXXBB— 

IMOMMad  — — 

M  MUtdOTAL) 

n  mU  to  eaiunimwi 

la  mU  (or  jMibllo  Uf^tlngi  ka.  _ 

„  — d  on  worki  — 

nan  iQtD  fiB  toiK 


trsmbv  of  poUSeUmp*  

Vombar  of  ooantmen  — a 

OeniiactloiM  to  mkiii*  Id  Sep.  Umpi  _ 
OAMCITT  or  PI.4H7  IX  1-0  J.  LUDI 

OAf Aom  OP  PLAHT  a  nbowAni. 


DBC.31,1889. 


7.361,745 

7,981.109 

80,965 

m 

5,661 

431,445 

469,680 

193.G0O 

213,000 

6.198 

7,770 

BOnVD  (TOTi 

Bhm  -  

LokD  (Ineluding  D«b«iitan  llnif),-— — ~— — 
MTHOBUED  BOT  lOr  TCT  BMBflB  (niAlj  — ». 

Shan  (uniuuad)  _______  •■pmm~« 

Bhart  (unolled)  

T.'m:  Iri'iuilmg  Debaotom)  ______ 

BKPAID   TOTAL)   _____ 

knuTK  OK  BiHKDia  rvn  — ________ 

4Tioiimn>  ______---___- 


Miii<:i^Uhtje>:  us           .  —_______*■»• 

■ALAIOBOr  CAPITAL  A0OODIT____»—.._ 


ToUL 

^£649,500 

2oo,o:o 

619.500 
399,600 
250,000 

uil 

nil 

nil 

nil 

21951 
60.280 
683.568 
1W,916 
214.506 
964,970 
14,175« 


(lorn  ^up'^  1y  __. 

met«rfl,  &o,  ______.>»»»»>m—_ 

pabllc  lighting 

Hie  of  UanlM,  te.  mm,m^—mm^^^ 


IfezFBinnTDU  onovBimnrB- 

TOTAI  COiTB   

WORKS  COSTS   

Qn^tntiaimf  dtetriaitt 


Tot  kllowxU 

£105 

40  3 
105 
643 
40-3 


354 
913 
110 

30-6 
hVb 
428 
9-99 
-5-60 


UKt  '.  31, 1800. 


Total. 

£800,000 

650.000 
ZSO.OOO 
797.600 
,'")17.6O0 
250,0CO 
2.400 
2,4t0 
nil 
nil 

25,212 
73.712 
753,007 
2:il.4St2 
243,114 
288.517 
14,1&5» 
44,593 


on,  wmmt  ■■Mtt 

Whgm  ht  itiiitiaii 

Bc]i*ir<  and  nukli 
/Uttribution  of  tUtlricitt  ____>••_______ 

WiMt««.  k  -   

iivpiun,  reoawkU  of  ia»lai,  ke,____»_i.i_ 
ftMicUfkliiff 


■AHAOI 


B*]u4m. 
gUtkoMiy,  Act . 


Totia. 

£132,938 
127,574 
6,144 


25!1' 

£54  606 

34.736 

17,710 
2,145 

7,&74 
3,702 
S,i'a-, 
l.bli 
1,609 


19J7D 

un 

W,916< 
487 
670 
1,161' 


Ptr  onit  Mid 


5<l42d. 

4-fWf..|. 
0'196d. 


o-ocaa. 

20T2d. 
1318d. 

Iiv:4. 
Oi>TZA. 
0-081d. 
0-303d. 
0-140d. 

(K)67iL 
OHfAd. 


07S4d. 

tftStd. 
O-SOtd. 
0-414d. 
O-OlSd. 
OXZSd. 
00444. 


P«  ktlontt 

npadtjr. 

£103 

70-8 
522 
103 
70-5 
32-2 
0309 

O'ao9 


325 
949 
%9 

321 

371 
1-82 
574 


£149,761 

M  5,882 
5,490 
999 


£69,916 
48,032 

28,8S1 
2,6B2 
8,267 
4,550 
S,',(/J 
2,047 
1,669 
17S 

\  175 

21.884 

ml 

n:m' 

783 
1,757' 


P«r  anlt  lolii 

4«8d. 

4-740(L 

oiaid. 

ODlOd. 

2303d. 
1582<L 

o«,y>i. 

0'2Tiid. 
O-lSOd, 

o-im. 

&067J. 
OOSZd. 
0-(Mi6d. 

OOObd. 

o-:-"i. 

0-47 

0-016<t 
0  025d. 
OCSikl. 


  Tot»l. 

FINAHOIAL  

WOftxnra  PBom  poi  TSAR   _____  £78,328 

Sum  carried  to  D»pre.      I     F  jr.d  ___  ,  17,014 

flvm  oarriad  to  Vj—ktb  ur  SiuAlng  Fund  ___  4,117 
VatMHMkon  lau»  (faiel.  Dabaotor*  ehwgai) 


%  to  m«Mi 

1196:; 

0153"< 
8240'; 


■AUaOlfWBtAir  AflOOOVT— -_-  _..._ 

BAIAXOB  ATAILABLI  PQK  DIltSIBinnaBiM. 



OBBOIAKT  SmOBVD  PAIS  __••. 

monrTAsi  op  total  oom  to 

Bxpanditor*  p«r  kllomtt  capacity  ___aMaBB 
EEVUnn  PSB  KILOWATT  CAPAOITT  ______ 

KxpatulitUTa  par  S-a-p.  lamp  amacity 

KiVxm  pn  Mur.  lAMyflAPAOWT  __«•___ 
Birann  pik  tap.  laid  i 

Prloa  eh&rgwl  (or  lightiuK.  par  I 
Prioa  chared  (or  power,  par  u»n— 

IMee  ebargad  (or  public  Unhtlng   — _   

WZITHINITIR.  liLu.vFK.'- 'I  It  ,  III  I.  ■  All  .1  !<  t.i  I  ur,  Ui ,  of  City  ol  WaMiDlrotar  Ifaetriaal  8|tKUc«)«. 
» iiB'Klc'l.  f  It,i:Iinl<.  itUo  p""' '"ini  .ui.plj  ■  1  lUiMi.  J  iBolttdat  dlTMlon' lata, At/M.  «  Inmfmnca 
t#4','.  I«w  »nd  pjrliLiii  ii  1.11)  ihkrji--*  t  .'o.  lUJiiiiik;  i-i.  aoil  i<xptrla«at<  and  ooal*  r»  oiKk*  m^at«nll^nt  CIS. 
/  WiUi  rtlal-K.  r  r  .i  ),  r  cm  «,i>  u  uiul4  ^1.■r  iiiiiiutii,  id,  for  nmilndar  1cm  »  per  ctal.  totuptlx  atSiu  ti.lu. 
A  Um  a  iwr  «tiit.'  ti^t  tanlf  al  -Ml  vi.lit.   i  Law         Inaaruco  CMl,  aadUias  Ai>  >•«  ««  HiPI>l|'  at<Mai 

-    •-      -  ~  MiBMBtiaadaiMtMtL  j  laahuiTcof  M,m  wmtwafdatavtm*  r 
I  AftfT  addlaf  A1.»i  raoU. 


TotiL 

£79335 

18,651 
t.,915' 
8.511 

•2,191 
49,679' 

loT" 


%  to  m«Aii 

jcap  elp  tvdet] 

1112=.^ 

0*7 

ll!l% 

0  305% 
6  92,'4 


46  7% 

£9.  Os.  oa. 

£19,  6s.  7(L 
oa.  94  d. 

12b.  44. 
6B.4id. 
6d.ta4d.' 


NOTTING  HIU. 

N<^>tUl>X  HiU  Kiwtric  Liglitiog  Co,  {hid.) 
Con,.corr.,  tbrvf-«ir«,  with  Mieri**. 


liKC.31. 1889. 

DKC.  31,  180O* 

696,878 

827,296 

665,129 

782,215 

665,129 

782.215 

16,2&1 

21,020 

at 

m 

680kil(nnMa 

640Ua«Mla 

nil 

n 

n 

1.012 

1,190 

59,164 

fc«,.»5 

90,000 

20,000 

640 

640 

ToteL 

Par  Ulowatt 
oapadty. 

Total. 

Par  kOawalt 
aapaal^^ 

£150.0W 

£234 

£250.000 

£391 

io<3ao 

l.V, 

200.000 

313 

•socco 

782 

60,030 

7a-2 

131,000 

206 

172,000 

289 

iw.ooo 

156 

122.000 

191 

31  000 

486 

50^000 

784 

19,000 

2»7 

78,000 

122 

,  nU 

78,003 

122 

nil 

oil 

19000 

99-7 

nil 

J  6,000 
137.351 

938 

11,000 

17-a 

215 

161.990 

258 

47-0 

2\i59 

,V).Ij71 

32,754 

Ml 

il.()."52 

fcol 

76,166 

119 

8<).3y5 

158 

4,861 

7*0 

4,830 

7-64 

-6JS1- 

-9^ 

7.010 

10« 

Total. 


Par  unit  tolii 


£17,674 

16,423 
65J 
nil 
313 

2S4 

£7313 
3J81 

.1.':S'} 

bV} 

I  201 
oil 

3,432 

nil 

«,:.« 
2,336 

I  923 

295* 


6^80d- 

5030*1. 

0ia6d. 

0-  lUd. 
0l03<i. 

2638d. 

1-  401(L 

1-3*>A. 

0  087.1. 

o-oy;;).' 

Oii.'iJ.I. 
O'.MVii. 
0V7-Ui. 

0073d. 


I1240d. 

0-  SSM. 

1-  (M>7d. 
0'843d. 

O'Oeid. 

Ooeid. 


Tntal.      Par  unit  aold 


£194163 
18,797 
798 

[nil 
195 

243 

£10,107 
8JI96 

5.7S0^ 
2,918 
385 
693 
1,674 

516 

nil 


3,811 

nil 

2w614 
916 
903' 


6128A. 
67794 
0^6d. 

0OS8<i. 

0-  075d. 

3102d. 

1-  flaai 

O-BSbd. 
0-liad. 

0«14d. 


tmL 

0-to.H. 

OBOid. 
QOffM. 

00«)2>1. 


Total. 

X  to  laaai) 
«ap.«>p'n4ed 

TotaL 

X  la  mean 

CAp.eip'lMtMl 

£10,36r 

7-80X 

£9,856 

6G2X 

1  1,560 

117% 

792 

1.183 

089% 

1,619 

nil 

107% 

Mi! 

7627 

575 

7  415 

4iaji 

7 

1"  'a 

41-4% 
£11.  8..  [>\. 
£27.  12s.  Od. 
7^3id. 
17B.M. 
6B.lltd. 
6d. 
6d.* 


507% 
£15.  16a.  Od. 
£31. 3f.  100. 

IQa.  lid. 
£1.0b.^M. 
6B.10d. 
6d.< 
4d.« 


aOTTUia  HILU  -  Bsaau*.— • 
tlQcloJaa^tuaaitltlncaBdAisiiiolaia 
aopcroant   d  At  maiiUaar  M- al  lOOTolU  (AttilO 
/  Iiicla«to»a(  AUt  fM  tot  ela  strlcity  aagtttiad 
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IHB  ELBOIRKnAll,  HABOH  39,  1901. 


^Bc  ^fccfrtctan. 

Tkl'niMt  HhMoI  Jiiustl  (titiiUt^tl  u  1  WMklr  Joiml,  MR-ISTI). 

PublUh«4  trtiy  Friday,  Mo*  Hzimbm  ;  Fon  Vm,  Uxp»M-ail»mj. 

Mitortal,  PnbUatilac  and  PriatUic  OffloM, 
1,  2  &  3  SALISBURY  COURT,  FLEET  ST.,  LONDON. 


AU  UtttnnUttinftoStibterifUimi,  A,fp(t1kimmlf,mtii)th$rl)mtinutmaUm 
tkouU  bt  mUrttiM  to  tit  PubUiktt  '  Ttfn  EMCTRman,  S*lislmn-«mrt, 
FUt!-tlreet.  Lonicn,  EC.  Che/ftus  M/  WMy  QrdmthoiM  M  madt 
/jyjh'n  !j  "Thi  EL.'.crRiciAN "  PrinUwg  MM  AHtoHm  GM|fM|fi 
LimttM,  ami  b*  ttoaU  "  Con«i  ami  Co." 

jllf  l«lw*il  it«ir«  t»  b»  addr§uti  u  TMt  BomnL 

ifll  MUM  iMttrfliM  Im  "Tarn  Euctsioan,'  or  umMtUmg  fwiMoM. 
mut  bi  aetamfanifi  ly  t\t  namt  and  aidrttt  of  tU  wriltr  as  ttUtm  of 
mtod  faith.    No  Hctict  ti  \a:!:'tr  is  tahn  of  anonfmoux  commu%ic«tUm, 

"TH«  Elictbician"  u  frtb  iskti  tetry  Friday  mornlitt,  <«  ttwu  for  tU 
momint  mailt.  It  U  t»  Mk  at  thi  railtfjy  bofislaJU  tkm^im  <*• 
Xinflm  M  PridM  monlmg,  md  can  ht  obttintd  of  aU  BtotuOm  md 
Kmmmdmi  cr  iMfim  tk*  PMisking  OJtut,  at  abtn 

■MMlillM  Htal«-4ktltilM  tot  SvbteripUoai  to  "THt  Elictiiciam  ' 
tnmmltit—       Tub     Haut-Yiab    Qoartu  )  Toon  hee, 
IMMIfawdaail  MilM.  ...  Ut.  M.   .   Ti.  M.     V  p«nble 
IHlMMlB...  Mi.M.  .  MlM.  .  M.M.  JiaMlni 


•ImlAtM  aU  OT«r  tfe*  WmML   Tik/i  ttatimmU  U  pummtMi. 

Sinrtiirmtnt  Rattt,  *<.,  forwardiJ on  af  fiustiim  to  tki  PiUbkar. 

TCADE  ADViKTisKMaim  intindU  for  thi  cwrrmt  Usm  mwI r»«cA  Vu  0£k* 
H$t  latir  than  First  Post  on  Thursday.  RntmUs  oJiMpiring  ainrUsmma 
ardors  and  aUtroHons  to  ttandint(adtxniisimuUsmtuti*iitPMithm'$kMd$ 
If  Wtitaitf.    Wra^fsr  AivertisemMUtfWlimdtt 

OmoUt  AMXOIIIfOMINTS.  ADCTinHStta' 

wmplti  M  to  6  P.M.  on  Tbunday. 


SLBOnUOAX.  BOOKS  AMD  PUBUOATIOIIB. 

AM  Books,  NimsMm,  mii  «M«r  MUmMmw  tm  h$  mdmi  ilmi  »f 
"  Tbb  Elbctbkmm  PrHMtsg  mnI  nUkUitf  Cmfmu^imlM.  TJtt 
mOt-kaimm  •  •  EUKIMeUII'*Sttin  ttSttnitl'imiMia  WtritBtltmiat 

tonsists  of— 

iLxcTEicAi.  ntnirs  fob  tzlxobaph  neiirxm.    bj  j. 

KLrm  Vi'I'irn,  M  I.K  R.    I'ritre        M,,pa«Hrt«;  »>ir'«.i  llL 
TBB  ITDOEBTI-  eUIDX  TO  CDBHAUBB  CAILB  TBITIRB.  Br 

M«Mn.  U.  K.  C.  utA  J.  C.  H.  DAklT.  Prim  ta.  ml ;  (bniitil,  e<  id. 

BIBLIOOBAPHT  OF  Z  BAT  UTXBATVBI  UTD  BBIBABCS.  F.diMKi 

by  C.  %-  S.  WllLLrnj.   with  ui  lotri-dnrtlmi  oo  the  hlit/nry  of  CrwkM  Tabs  ud 

RMltc«n  Bft7  wurk.  Mud  a  chapUr  giving    FreiTtlcal  illu  U '  od  Ui*  iiit>]»ot. 

TBB  FOTBBTIOKXTXB  AID  ITt  AltfQBCXI.    Bf  W.  a  TmUI. 

Pt1c«  fto.,  p<J«t  friw.    

LOCALIIAnOB  OF  FAULT!  IB  mPtm  UMR UHI,  VrV.  O. 

RirniiL.   lYte*  e<^p<>«t  fr*«. 
HOTITB  POWBB  ABD  SZASIVB.   hy  H.  TlMlBn  Cabibb.  PriM 

isi.  fcL.  pij«(  In*. 

■VBKABIBB  CABLB  LATIB*  AMD  BXFAUUBt.  By  H.  D.  Wium- 

■01.    FriM  Ik.  M.,  D-ttt  fK*. 

SUOrmiSAL  LABOBATOBT  BOTM  AVD  roim  (I|«m«Btary  and 

AdTuetd).  AnwfwlbjDr.  J.A.  rLntna,  M  A.,  rB.B.  Trialad  ptrfloabn 

on  ■pplloatlfiii. 

BLBOnOlfAeBBTICTHBOBT.   ByOLivn  liLiTiamB   y<d.  I.  Prio* 

lU.  W.,  pMt  rm  )«•.   Vn).  n    I'rtc*  Ite.  M. :  (yxt  fn».  Ilf. 
TEX  ALTUBATB  CVBBBM  •   rBAIIFOBHBB  IB  THBOBT  ABS 

FKACnCB.     Bj  Dt.  J.  A.  tLUIIia.    ViiL.  I  -TIIK  INDUCTION  OF 
BlBCIfclCCrKEE.Nre.  N,wm>rnoii,  Prt.-e  lt>  el  ,  p...-.  fT»»    vol.  U?- 
THI  rTILlSATIOIf  Olf  IXUl  CED  I  I'RBKSTS     I  rl.n  lii.  tr.J..  port  ttm, 
BLBOTXIO  LAIIPI  ABD  XLBCTBIC  UeHTlBe.    Bt  Prof.  J.  A 
nawaBt  Mjkillcat.,  rj(.B.  HawUtllML  •lOTiiloalUtarinlkai.pilMii 

KAnsKrnDvonoE  n  nini  abb  otebb  kbtau.  b*  fni 

TTa.  Kwiia,  M.A.   Mewcdltloii.   Pile*  lUi.  «d.,  piattrM  ;  alirMd  11a. 
ILXCTBIC  HOTITB  FOWBB.    Bf  A.  T.  Smll.    10a.  6d.  peat  traa, 

TSB  ABT  of  XLBOTBOLTTIC  SXPABATIOB  of  KRAli  (TkMraUMl 
■BdFlMUoallk  Br  Dr. OaoMB aoaa.  Mm  it*.  U.,  poat  Cm. 

■UOTBO^oniUtnT.  By  Dr.  Oboiob  Oobb.  Prioe  to.,  pot  Int. 

FBACnOAL  B0TX8  FOB  XIXCTBICAL  ITUDBBTt.  B7  A.  S.  KnaauT 
■ad  U.  D.  WlLunoK.   PriM  St.  11.1.,  port  Ireo. 

nVU  ABMATVBB*  ABO  COKXOTAXOIl  (tktwj  Ud  7mUH).  By 

TBBIflCABOXBCXBT  LAKFASd:  ~  ~ 

a.  RAH.  FTis*  la.  M., 
A  FOCKXT  BOOB  OT  ] 
w.  OaiFai.aodB,ILl_ 
■aw  tdHloD  Madr  ia  a  tov  werka 
IfllAB" 


"ELECTBIOUN"  8BSIE8  FORTHCOVIlia  BOOEB. 


 utmwvKMnm.  By 

PllNf«LM.Bft,aMlkMn.M..akcgad  la.  1 

la.  Papa,  ooraii,  U., 
a*  la.  Id.  aMh.  macla 


FBIXXBA.   Ib  Two  Vola. 
•aalbw  IB.M.  «aA:  Unbc  olotb  li.  6d.,  poal  rri 
IMmtn  «i,  pMl  tn»  k*. 
WTBBI.HI  TXLBBBArET:  Biohailikg  acram  i^rAca  without  Wi 

at  KLBOnioWATBB  Byllr.O.  J.  LaiMia   ^t'w  KdJUga.   Friaa  6a.  nat. 
A  OIOBIT  OF  THB  LAW  OF  BLBCTBIO 

TBACTIOM,  TBLBaEAPB«.TBI.BPHO(iEa.  IM.    A.  a 
BA.    To  Fot.roirT,  1'  1.    I>rH!«      H,l    r«m  trw. 
CABBOB  KAKIV6  FOB  ALL  XI.SCTBICAL  FUBFOIBB. 

Jaai   Priu  lOi  ed.,  n.rt  ITM. 
THB  MABUFACTUAB  OF  BLBCTBIC  LIQHT  CABBOBI.    A  Praottoa] 
Uaiu  to tha  EaUbUahmcn I  of  a  Carbon  UmuJirv  rj    Pnoa  1*,  «<L  p<ia«  Itm 
RBAX  BBBUl  IHOIOATOX  ABA  IBOIOATOB  DIABBAMB. 
IMIfW.W.BBAaiMBft  mm$t.U^$mihlm, 

FULL  QATALOOUI  MMT 


VptB 


A  HANDBOOK  FOR  THE  ELECTRICAL  TE8TIN0  ROOM  AND  LABOR  A- 
TORY.— l;_v  Ml,  ,1,  A.  l'"li,Mi>i,  l  i^.iy  nhj«(r»tr.|.  Thi*  h.in-lb...k 
cuQtain.*  ))c*iTiptiMn*i  u{  the  in*"*'  ft]  I'ritrcJ  nirth'"i»  'f  conHi3':tmg 
vurjoiia  rlcrtrical  mcaaurenientx  «ri(i  "f  Ihc  ai'iiamtu^  tf  iui:*d. 

TBB  BLBOXBW  ABA— Qy  lira.  Atbtok.   Thta  work  b  Is  Um  ; 
Hill  MBtabi  an  MahiriBal  ihitik  at  «h*  arty  lyluiMlB  i 
•iBBhriBBwt  BiwittBBilMlMpaitarti— iIIbbIi— liMBMiifc. 

PBJHABT  BATTEBIES.— A  irark  on  dib  mUmI  i 
hrinaing  tha  thoory  aod  pnctioa  oi  tlM  ntetiF 
The  book  will  I*  (uUy  iUu4trRt*J. 

SZCONDABT  BATTEBIX8.— By  E.  J.  Win.  Fuliy  lllaitr»t«d.  Tha 
Author  in  tbia  work  will  deal  briafiy  with  tha  thain^  and  taUj  with 

kattariea  or  acscumuUlon. 
".TBB  BLBOnUOIAB"  WnBHATB  POCIXT-BOOK.— Bdtted  ^  t.  0. 
BATBABb  "TbaBIaetriciao'' CompaDywillatuirUypuUUiai  '  " 
•nuamt-kitA  tgtm  — .  -a  iiiiM  I 

L— 'By  Dun 


■ad  r.  OL  itA—awt, 


SPECIAL  NOTICE. 


NOW  MMV—ToL  XLY.  «l  "Ita 

intlmtciMh.  Fkh>i1k6i,>iBtfcB^iafc6a. 
lor1Mbi»  Maah,1qrpaBlbk.M. 

A  •napMa  aik  «(  "Vln  EtBonuaAB  "  (]0IB4NO)  MB  BB» 
Hmh  Mli  irt  vay  MtMa,  and  aarly  aiiptioattM  iImbH  te  Mte 

NfiTIOEa-GOOD  FRIDAY  WEEK. 


(8M  P<«m) 


■■i  oonr 
By;  OBdB 

and  "  SmaU  '  Adv«ttlaeniMU  by  t  p.m.  on  Wedntiday. 

THE  WORKING  OF  THE  PATENTS  ACTS. 

Tlie  report  of  the  Committee  appointed  hj  tbe  Board  of 
Tiiiiti  to  consider  several  points  in  tlie  woridng of  the  Patents 
Aflta  baa  now  been  publiBbed  and  forma  a  very  intamtillg 
docament  ThAROope  of  the  inquiry  was  a  very  liniited  one, 
tlio  most  important  point  siibmittcd  to  the  Committee  being 
to  determine  "  whetber  any,  ami  if  so,  wbat  atlditional  powers 
Hhould  bo  given  to  the  Patent  UfiSco  to  (a)  control,  (/•)  impose 
conditiona  OB,  or  (c)  otherwiae  lluit  tbe  issue  of  I/eUen  Patant 
in  reapeet  of  inTentiona  whioh  an  obnously  old,  or  whleh  tbe 
infonnat;on  r^eorded  in  tbe  oflice  shows  to  have  been 
previously  protected  by  Letters  Patent  in  this  country."  In 
considering  the  snggeationa  of  the  Committee  on  this  point, 
it  is  absolutely  essential  to  keep  in  mind  the  fact  chat  the 
Government  expreaaly  atated—and  rightly  in  onr  opinion — in 
tbe  reference  to  the  Committee,  tliat  it  did  not  propose  to 
establtab  any  general  ^stem  of  examination  as  to  novelty  of 
inventions  la  veapaot  of  wbioh  •ppHoatloiiB  sra  mada  for 
Letter?  Patent.  This  reqoires  to  be  emphasised  all  the  more, 
in  thai  failure  to  realine  the  true  position  of  tbe  Committee 
aecms  already  to  have  led  to  considoralilo  mi  :ii  prd..  n-ion  of 
its  repoct  The  Committee  finds  that  a  large  percentage  of 
speeifleatioaa  aoosptafl  hava  batm  aaliaipiM  Ib  whole  or  Ib 
part  in  <  i\rliar  ipceUoBtions ;  and  it  therefom  woonmieBili 
that  thn  ratent  Offlee  diould  examine  vrbether  any  fnventioo, 
formini-  '.ho  eniiject  of  an  application,  has  been  claimed  or 
described  in  any  apeeifloation  of  patents  grouted  i»  iht  UiUted 
Kingdom  dated  hn  than  50  yaait  previoos  to  the  date  of  tha 
applicfttion,  but  that  this  inquiry  chouM  not  cxtenrl  to  pro- 
vibioual  specificalione  which  have  not  been  followed  by  a  oom- 
pIotG  Mpecifioation.  The  words  we  have  Italicised  show  that  this 
aearah  woiild  be  quite  inadeqoate  and  naelaai  if  it  hid  baon 
to  BMks  the  grant  of  a  patent  prim  fatU  oiidaMa  ei 
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its  T&liditj  :  &U  that  the  Committoe  aims  at  ia  to  prevent  the 
issue,  so  far  as  is  possible,  of  invalid  "  blookiog "  patents, 
wlueii  XOMJ  ttod  to  ih«EMtnuol  of  inMlo  Mdlo  tho  wnbwiMB. 
BMBt  of  bflOMl  traflon  onfl  iaTnton.  If  •  wudi  VMolto  in 

the  discoverj  of  aniicipating  patents,  the  application  is  Dot 
to  be  granted  without  spniciHo  referenOes  to  Buth  patent*, 
unless  the  applicant  con  amend  his  specification  so  as 
.to  Mtk^  thA  OompltoU«r,  uid  an  opportunity  of  doing 
M>  win  Iw  gifwa  hrai.  B  ia  sndstit  that,  if  this  proposal  is 
carried  out,  it  irlll  put  moro  power  in  the  hands  of  the  Comp- 
troller and  Law  Officer  than  at  present,  and  it  may  even  be 
flaked  whether  it  is  not  preferable  that  the  questions  of  subjeot- 
matter  and  novelty  should  not  be  decided  by  the  Patent 
OEBee,  except,  as  heretofore,  on  the  most  general  lines.  The 
tribunal  par  excrll.  ni  f  lot  the  determination  of  tlies^e  most 
diffiooU  ^aeetioos,  as  Uiey  often  nadoubtedljr  ore,  is  the  High 
Ooui  It  riwdl  bo  Bollaatl  alao  ttil  Iwo  minbttt  of  Am 

Oommit'pR — the  SoLicrroB-rri-vf  -.T  and  Col.  IT.vRrnNr, — geetn 
to  tako  this  view,  for  they  maintain  that  after  tho  r&Euit  o( 
the  official  search  is  put  before  the  applicant,  he  should  fa« 
loft  to  uiond  Jiia  sp«eifio«tioo  or  not)  m  ho  thinks  fit.  Ilus 
nggiattoD,  oapeehUylf  eooplediritili  •  father  propoeal  made 
by  Col.  HuiDiNti — viz.,  iLfttat  the  end  of  every  specitlcalion 
nottee  should  be  given  to  the  public  that  the  list  of  s^iti^iijca- 
tMM  Ottofl  acflinot  it  may  be  obtained  on  p«ymont  of  2a.  6d. , 
■MDS  uooli  nuueo  MMonobli  ond  mmnh  more  in  keepli^  with 
tiio  tpixil  of  onr  potent  Unra,  wliidb  oiiiis  at  giving  aniitaiiee 
to  invontors  rather  than  pntting restraint  upon  them. 

The  procedure  suggeated  by  the  Committee  would  undoubt- 
edly lead  to  a  large  increase  in  the  number  of  oases  before 
tbo  Comptroller,  and  indeed  provision  is  made  in  the 
proposals  of  the  Committee  for  the  addition  of  several 
qtialitied  asgistants  to  assist  that  ofBoer  in  this  worlc.  \\'ith 
the  exompk  of  the  American  f  atenl  Office  before  as  as  a 
ynabtg,  wo  naoil  not  hut  thtt  tlio  same  delay  in  the 
granting  of  a  patent  as  in  that  country  would  be  induced  by 
the  proposed  change  of  prooednre ;  but  it  would  be  regretal  l* 
if,  to  compensate  a  possible  delay,  the  period  between 
the  filing  of  a  provisional  and  complete  speciilcatioa  by 
the  bmator  rfmnld  be  rtAattA  fmn  utile  to  vh  tnonUw. 
The  method  propoirfi  Vy  the  CommitteG  to  u:ce*  tlif  tnrrf»n'Tc  l 
expenditure  qI  ihe  i'at«ut  Othce,  iavolvcd  in  making  the 
search  for  50  years  baoli  in  the  case  of  every  application  for 
wUdh  0  oomploto  spooifioatMni  is  lodged,  doea  not  moot  with 
our  oppmvtl,  nor  do  w«  fUnk  die  fMwon  glm  tot  it  by  the 
Commi['.-"o  a  forcible  one.  It  is  proposed  to  charge  an 
additional  fee  of  Hi  over  and  above  the  present  fees  when  the 
Mfll  is  granted  to  a  patent,  and  this,  says  the  Committee, 
"  08  it  will  only  be  payable  if  the  patent  be  eompletcd,  will 
operate  as  an  indneement  to  applicants  not  lo  proceed  with 
patents  which  are  really  invalid."  In  most  cases  where 
Bflxioaa  utticipotions  are  put  beloze  the  inventor,  which  cannot 
begotomrl^JaflialeuoiMBliMatol  Ua  apeallaolioB,  ttial 

fact  ■JTi'l  Vp  T  '^""iripnl  inducement  to  him  not  to  proceed 
furtber;  but  it  u  la  insufficient  the  e:^tra  charge  of  £1  in  not 
likely  to  prove  more  effective,  eepecially  when  it  is  remembere^d 
that  thia  ia  onlu  OBO>hnndredth  part  of  the  sum  which  will 
lioTO  tobo  pM  to  keep  the  patent  aUvo  for  the  ftiU  tenn  of 
14  ycArg.  ^foreover,  if  this  proposal  is  carried  ont,  those 
applicants  wlio  find  that  their  ideas  have  been  patented 
fl]nai^»avd  resolve  thereupon  to  proceed  no  furtber  with  their 
f[|jtef*«iM,  get  the  bene&t  of  tlio  offioUl  aeueh  lor  nothing, 
tna  tbe  wliola  oool  of  lliat  oobnIi  falla  npon  the  noUy  raori* 
torious  inventor  whoeo  invention  has  not  he.tn  anticipated. 
Ms.  CaMMAiL  differs  from  the  opinion  of  the  other  members 
of  Un  Oonndtto*  cd  Ibe  gnaoA  simily  of  olgoollan  to  ao 


increase  of  fees;  and  tbe  proposal  which  he  makes  aime  ate 
greater  indooement  to  oppUeants  to  abandon  applioatiooa 
relating  to  imwntiana  ahowB  bf  the  aaanih  to  bm  baap 
abroady  patented ;  bnt  it  amy  aim  bo  empli^ied  to  oxpIalB  oat 
point  of  view.  Ho  thinks  the  fees  should  be  £1  on  appUov 
tiou,  ill  ou  lodging  ihe  complete  specification,  and  £2  on 
sealing  the  patent.  Under  this  scheme,  by  the  payment  of 
XI  with  the  oompleto  apodfioatum  vmj  oppliMwt  wonld  pay 
for  the  teurii  maiSe  fai  hia  own  oise.'  It  he  goea  no  further, 
the  Patent  Oflfioe  can  .scarcely  with  justice  demand  from  him 
full  patent  bw,  for  no  patent  is  granted  ;  but  if  he  dose 
pumoo  hia  oppUaaitioD  he  has  naturally  to  make  a  finUlOC 
payment  of  £i  as  part  of  tbe  QQurideratioo  for  the  ionaTam* 
protection  granted  to  him. 

.\  somewhat  novel  proposal  isputfbrward  by  tlie  Committee 
in  oonsequenee  of  tbe  limitation  of  the  aearah  to  a  petiod  of 
tiOyeoif.  TboptMeattaiof  fln-faneBtioiiin  dwlbniiaf  0 
patent  specification  dated  SO  or  more  years  provions  to  the 
date  of  ihe  application  shall  not  of  itaelf,  tbe  Committee 
suggests,  be  deemed  an  anticipation  of  the  invention. 
Frofaobly  thia  would  not  moke  mnob  dilfewnee  In  potent 
oetlona,  ao  it  ia  oddom  ibat  •  apeeifiootion  ffO  feus  old  ia 
seriously  relied  on  as  an  anticipation;  but  this  ounoOB 
result  will  follow,  that  while  the  specification  itself  may 
not  be  relied  upon,  any  other  publication  of  the  invention — 
as,  for  instance,  o  description  of  it  in  a  journal— will  aiili 
be  KTaOabto  for  the  purpose  of  tipsetting  a  patent  iridoh  it 
-tXims  to  anticipate.  It  would  be  wrong  to  say  that  oocasions 
never  arise  where  reliance  can  be  put  upon  such  oUl  dis- 
ooveriea,  for  scarcely  a  month  ago  an  American  patont  for  OB 
apparatus  using  the  magnetie  blow-out  principle  was  opset 
chiefly  because  of  the  pnUteation  by  Daw,  nearly  a 
century  ago,  of  his  discovery  of  tl:  it  i  l  inciplc.  We  can 
readily  imagine  a  oaoe  in  which  an  iutncate  legal  discussion 
mi^t  oiiae  ^idiattiar  ft  daaaaiption  of  an  old  inventiom  in 
some  journal  is  merely  a  repetition  of  the  original  patent 
tipeciScation,  and  is  therefore  debarred  from  the  eoosidera- 
lion  of  lliH  Court.  It  will  be  reraembprcJ  that  prior  to 
18dS  abandoned  provisional  apeeifioations  wore  published. 
Ae  tbe  reeonnBanjbitioD  nbo  aoys  fbat  tbaao  Aonid  no 
lonrcr  r-rmtitute  anticipations,  no  matter  what  their  date,  it 
i.agLi  filso  load  to  new  "  inventors  '"  being  allowed  to  make 
much  wider  claims  than  they  are  really  entitled  to  make. 
For  if  anyone  ooold  deteot  in  a  pxoviaioaal  speoifioation  the 
"  mining  Hnk  "  whieb  alone  ni^t  bo  neeeaatty  to  maibe  flio 
invention  a  success,  ho  would  no'  Vp  ti  -'l  down,  as  at  present, 
to  a  claim  merely  for  the  invention  o£  that  hnk,  but  might 
claim  the  whole  iuvtjr  ou. 

The  other  pointa  dealt  with  b/  the  Committee  are  of  minor 
importanee.  One  ia  tbe  propooed  tnmabmnoe  of  jnrialielion 
froi;i  the  Roard  of  Trndo  to  the  ITfgb  Court  in  the  granting  of 
coutpul&ory  licences,  thus  making  provision  for  the  award  of 
costs.  In  this  matter,  however,  Sir  Edwakd  Fby  preferred 
a  ticheme  similnr  to  that  in  loNo  in  aon«looa%n  eoa&tfiea.for 
defeazance  of  Lettare  Potent  it  tiie  potonlee  (hM  not  nae  bb 
privilege  reasonably.  Much  is  to  be  said  in  favour  of  both 
views,  bat  since  the  case  so  seldom  arises  in  which  it  is 
deenofl  edYBntogooiiB  to  opplr  ftir  o  eoaipalaocy  lieenoe,  it 
seems  unnecessary  to  us  to  impoaoonthe  fecelgn  inventor  the 
burden  of  constructing  bis  invention  in  this  eoontrf  wiUiin 
a  gpocified  time  under  the  penalty  of  declaring  his  British  patent 
void.  If  all  the  xecommendatioos  of  tbe  Committee  are  carried 
ont,  HwooUbowell  for  tbo  Oowmment  to  oonaidor  anolhar 
suggestion  made  independently  by  Sir  EriWARn  Fry  in  an 
appendix  to  the  report,  to  extend  the  scope  of  the  Patent 
Oftoe  iniviiy  to  whatbor  tho  fnmtloD  to  "oMoudroia.' 
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Ki  preeeot  oue  feels  no  sympathy  with  the  resusoitator 
of  an  old  idea  nbo  has  not  takan  the  trouble  to  examine 
the  archives  of  the  Patent  OflAoe  to  IM  U  his  wonU-be  inven- 
tion  has  been  anticipated.  Bat  thonldthe  romarkable  50  year 
oblivion  rule  Biiggeatwl  by  tha  Couimittte  be  put  into  effect, 
there  might  be  a  danger  of  anaorupnlociA  patentees  taking 
adwatige  ol  h  by  sevriog  up  "  obvioosly  oU"  ideaa  la  new 
patents  which  it  mij^bt  b«  troublcsomo  to  iipeet.  Altogether 
there  is  much  food  for  comment  aotl  thought  in  the  Com- 
mittee's recommendations,  and  ve  trnst  that  the  Ooremment 
will  AOt  with  proper  dfllibantloD  beifon  basiiig  upon  Umbi  too 
ndiod  a  modifleatioB  of  onr  patut  bwi. 


OOHTEMPOBIBT  ELECTRICAL  SCIENCI. 

[Oompiled  by  E.  E.  Fot^&Nxaa  D'Ai^.] 

Dittrilutiim  «f  Current  ovtr  a  Cathode. — In  exhaasting 
cylindrical  vacuum  tabes  containing  circular  cathodes  nearly 
filling  up  the  cross  section,  it  is  often  noticed  that  the  cathode 
and  canal  rays,  whiidi  at  14gh  pnamraa  fill  np  tiia  whole  tube, 
■CO  gradually  dllwD  away  ROm  flu  walla  xaM.  nothing 
tmum  but  a  Hun  psnail  of  lajft  aloag  Ibo  axb  of  die  tnbe. 
TUa  obaemtloB  aiig8aot«d  to  A.  Wehoelt  ttiat  a  ooariderable 
diversity  should  exist  in  the  current  intensity  traversing 
different  parts  of  the  same  cathode,  and  to  find  whether  this 
was  tli^^  !>i  '  he  constructed  coinpoaito  cathndoa  couaisting  of 
a  central  plato  and  a  guard  rint:  rounii  it.  lie  found  that  in 
Buoh  cathodes  the  current  only  tlow^i  through  the  parts  cnverbd 
with  visible  rayg.  In  the  case  of  oscilJating  currents,  it  oven 
happens  that  the  gudid-ritij;  acts  as  an  anode,  while  tlio 
central  plats  acts  aa  a  cathode.  The  cathode  mva  only 
proceed  from  those  parts  of  a  cathode  Ironi  wh:cli  luniinoua 
rays  proceed  also.  When  concave  ekctrodes  are  uKed,  the 
curnmt  density  is  the  same  on  the  inner  and  the  outer  surface. 
If  two  cathodes  of  eqaal  area  are  contained  ia  the  same  tube, 
the  current  flows  mainly  through  the  cathode  showing  the 
least  diop  o(  potential.  Impurities  have  a  onafc  dittoihing 
dtMt,  bnt  mmnneto  ot  the  oatbode  onlj  at  S^h  pteuoMfl. 

[A.  iruurnr,  Aya-ZtiCMlr..  Xmreb  9,  IflOlj 

Tdtphmie  TransmUtion.^U  human  speech  is  to  be  trans- 
mittad  with  complete  clearness,  every  oonstitaent  vibration 

must  lio  reduced  in  inton.sity  in  tlie  haine  prop  rtinn,  if  at  all. 
That  the  teJephono  does  not  do  this  isdac  to  the  fact  that  the 
effective  resistance  increases  with  the  frequency,  while  the 
magnetic  induction  decreaaea.  Tbi«  has  a  ititiaas  tilTt  ct  upon 
dislioctneHH,  eHpeeialiy  as  the  frequency  of  the  conatitucnt 
soTiDds  of  human  Hptech  vary  iitiween  .mich  wide  limits 
as  10  and  10,u'JO  yibrations  per  .=ocond.  Another  compli- 
cation ia  introduced  by  the  iiatura!  period  of  the  telephone 
disc.  According;  to  Max  Wien,  a  Bi  II  telephone  reinforces  the 
notes  o(  1,100,  2,800,  and  ((,500  vibrations  per  second,  and 
seferal  liigher  pitches  as  well.  A  Siemens  telephone  has  two 
■uoeessive  maxima  at  5,00J  and  5,400.  The  most  cliarac 
teristic  notes  of  the  human  voice  he  between  500  and  8,000, 
and  for  these  notes  the  telephones  of  Bell,  Apel  and  SiemenB 
aieeqaallj  sensitive.  For  higher  mots*,  OesensitiTeneHoAao 
skowa  Mmailadile  flifliBimoM,  Thvf  a  modem  Slemeu  and 
HalriM  HlqphaBAwffllnaeiBfttlieaoto  4,000  aei^lOOIhnn 
M  lovSjr  M  ft  Ben  telephone.  The  anttior  used  w  altenwto- 
ounnit  riiwi  fiv  (bese  investigatioas. 


^f^t^^Ulr  l;.  ii,,ii(m  of  KUctrie  Fratvf.—Highi's  experiments 
on  the  retlectioQ  of  ekrtric  waves  by  metallic  surfaces,  in  the 
course  of  which  b*'  chiin.ed  to  have  discovered  an  elliptic 
polarisation  of  the  waves  by  reflection,  are  of  profound 
theoretical  iiitere.^t.  especially  since  both  I'oiniare,  from  the 
point  of  view  rjf  .Msxwell'H  theory,  iinii  Drude,  from  the  point 
of  view  of  the  electron  theory,  have  )ironounced  such  elliptic 
polarisation  to  be  highly  improltable.  K.  F.  Lindman  has 
therefore  repeated  Big'hi's  experiments  with  improved 
apparatttf,  using  as  a  waT*-deteotor  not  the  guped  stiver 
daposit  of  BigU^.  bnt  a  aodUeatton  of  KteniMio'fl  tbenno- 


couple.  The  resultp,  whose  accuracy  osclades  errors  over 
2  per  cent.,  show  that,  in  accordance  with  theory,  plane- 
polarised  electric  waves  of  the  order  of  magnitude  of  10cm. 
are  reflected  as  plane-polarised  waves  at  all  angles  of  inci> 
cidenoe,  without  losing  perceptibly  in  intensity.  The  azimuth 
of  the  vibration  also  remains  the  same,  and  each  o(  the  two 
chief  components  of  the  wave  soffets  a  obutge  of  phase  equal 
to  T.  If  any  elliptleity  ezistB,  the  ninor  axis  is  in  any  oasa 
so  small  that  its  existence  cannot  be  dstestsd  with  the  iadiasr* 
tors  vsed.  Aa  i^ards  Right's  positiTe  nsolts,  the  aafbor  in 
inoHned  to  attiibnte  them  to  disturbing  reflections. 

[K.  F.  LiNDMAX,  Ann.  der  PkfM.'Su.  3,  1901.! 


AliimiHuim  lu  an  Flflrndf. — The  fact  that  an  aluminium 
electrode  in  a  voltameter  allows  a  much  iiironger  current  to 
pa,<i9  when  it  acts  as  a  cathode  than  when  it  acts  aa  an  anode, 
has  never  yet  been  satisfactorily  explained.  It  is  not  yet 
certain  even  whether  the  layer  which  produces  the  liigner 
resistance  ccn.'^lNt.':  of  silica  or  of  aluminium  oxide.  The 
recent  researches  of  A.  Bartorelli  do  not  decide  this  question, 
bat  they  give  valuable  information  concerning  the  polarisatim 
and  the  internal  resistance  of  the  voltameter  in  temB  at  the 
current  traversing  it.  The  maximttm  polarisation  aeqiured 
by  the  Toltanetec  when  the  alouintnu  is  the  eathode  is  a 
good  deal  snulbr  thvn  when  it  is  the  snode,  the  fignres  being 
25  volts  and  about  8*1  volts  ranMotiviely.  As  lenrds  resist- 
ance, it  ia  found  that  for  equal  values  of  the  difference  of 
potential  between  the  terminals  of  the  voltameters,  itfi  resistr 
ance  is  always  less  with  the  aluminium  as  a  cathode  than  in 
the  opposite  case.  The  ratio  of  the  two  re.-iistaDces  variae 
from  a  very  small  value  at  small  E.M.F.9  to  uctarly  unity  at 
L'5  volLi.  After  l)oth  the  polari.sation  and  tlie  resistance  have 
become  oonstant,  the  current  varies  in  a  linear  manner  with 
the  lO.M.F.,  and  a  small  increase  in  the  lattsK  brings  abonk  a 
large  increase  in  the  current  strength. 

[A.  Bmrwhu,  .V.  ObKNto,  Mraarr,  IML] 


Jt'fi'iiiiim  of  Klei  trir  ll'aiyj.— By  means  of  his  modified 
radio-micrometer,  G.  Pierce  has  measured  the  refamctive 
iadioee  of  paraffin,  ebonite,  and  varioDs  sfeoinMns  of  wood. 
It  wUl  be  remembered  thai  hot  tUssfpeiatas  ttia  mowdile  ooil 
is  traversed  lnj  theimo-sleetrio  ennents  pradueed  bj  eleetsis 
waves  impinging  upon  a  knot  of  Sns  pbtinum  and  platinum- 
nickel  wire  and  heating  up  the  junction.  The  measurements 
of  refractive  indices  wore  made  by  observing  the  diatanc*  by 
which  the  interpo.^ition  of  a  known  thickr.es?  of  the  <lielectric 
displaces  the  nodes  of  a  stationary  wave  in  air.  The  arrange- 
ment of  apparatn?  for  obtaining  the  stationary  wave  is  cssijU- 
lially  that  of  i.loyd'rf  mirror  for  perpendicular  incidence,  the 
Bucocssioii  being  radio  micrometer,  oscillator,  diele^'lric,  and 
metallic  mirror.  The  refractive  indice.s  of  paraffin  and  obonitS 
for  wave.i  i  4em.  long  were  found  to  l;e  \  hCi  and  17"i  reipec- 
tively.  All  the  woods  examined  showed  double  refraction, 
black  waloat,  with  indices  1*70  and  i-49  resp^^otively,  abowing 
the  largest  divergence.  The  author  shows  from  theoretioid 
considerations  that  it  is  a  ease  of  true  double  rsfraetion,  and 
not  an  appeaianos  dne  to  diflingeiMsi  of  absorpt^ 

[Q,  man,  rta.  Hf,^  .  rel.niwy,  1901.1 

Self  fmliutimi  in  Wehiule*  iMttmptir, — T.  Mizano  has 
investigated  the  effect  of  self-indnetloD  ia  a  VslmeU  circuit, 
and  has  oonSnned  Bnhmer's  theory  as  to  the  -past  plsjped 
■elf-indootlon  in  re'establishing  the  broken  eirenit.  VthA 

plays  the  moat  Important  part  after  the  break  of  the  circuit 

in  consequence  of  vaporisation  is  the  K.&Ll'.  L     of  the 

tit 

current  at  brcali.  When  this  E.M.F.  is  gnfficiently  Isrfre  to 
call  forth  tl;e  spark  acres?  the  vapour,  the  current  is  re-ehtab- 
lished.  bi'cause  the  va^Kiur  on  the  active  electrode  is  thereby 
cleared  olY.  Since  the  whole  vapour  is  simultaneously  con- 
densed, the  value  of  the  current  grows  again  aooardiog  to 
Simon's  equation,  and  the  process  of  vaporisation  repeats 
itself.  On  the  other  hand,  when  the  E.U.F.  of  Eelf  indnction 
is  not  suflicient,  the  spark  081UMll.lahe  pbM,  and  tlie  current 
is  greatly  rednesd  by  the  pessenca  of  vapour  whioh  adhsisa 
to  the  sokCms  «r  ObM  aeihe  aleotMide.  In  the  fasnnar  intci^ 
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rupter,  tLo  spark  due  to  tiie  break  mu^t  lio  atiBurbed  by  a 
cspuitj,  wbereu  in  Wcbnolt's  intemptiT  the  inBortion  of  a 
OkpAoity  in  pandl«I  stops  its  kotioo.  The  ftutbor  does  not  nj 
how  the  ep&rk  at  brwU  "oImii  KWtj"  lb*  fspoiir  tH  the 
Mtire  electrode. 

[T.  HiiiDso,  PkiL  Mag^  F«hniMy»]Ml.] 


ILIGIBOMAGNETIC  THBOET.-OUIL* 

BX  OLI^'ER  UEAVIBIDK. 

'{Cmilmud  from  page  458.) 

|48f.  TIm  siiBpIr  psskdia  Inin  of  waves  aUliMd  la  the 
iBst  paragraph  podEsftN  MNUjpnftrtiMvliioiidcaarwBOtiM, 
especially  aa  regards  fhi  at/dxS^  M  fbt  tow  Mri  fb*  mite 
of  mugj,  ImkIs  m  mate  at  tU  vbM  th*  ipwd  of  the 
wave  tnia  is  Isas  dm  v,  bat  fhera  Is  mala  whim  it  is 


gnatMb  Saj  iliat  tbe  impressed  current  at  Iha  aik  is 

C  -    COS  m(u(- a),  (3G) 
exiatoDt  pcmaasiitlj.  Than 

V  -  ^^^[G,(Xm)  cos  +  J,(Ar«)  Bin|iJt(««  -  «)  (87) 

taUiafo|«iiltalii]Mii«>«, aadXIiiaal;  iAltotidMiiii<v 
Itia 


V  -  cos      -  «), 


and  K  is  real. 

Start  wilh  c  0,  and  go  tight  through  to  show  the  etTect  of 
the  motion.  With  stationary  eiectrifioatioo,  daosily  v  cos  vis, 
M  that  Oo==(r», 


(80) 


It  is  only  t!.;-  v;^vy  (■■;','.r;i:i:lrin    rf  tl.i,   <,!i  i  t;-iG-;ftf.:,in  that 

prs-fcnta  V  froiii  Luiug  iniimie  everj wlmri'  ni^nitij,  when 
m  =  0,  a  wtll-known  olectroBtatic  rcBult,  th  uyb  the  electric 
f(»e«  is  finite  save  at  the  axis.  At  a  dibtance  from  it,  or 
noM  gtuaisl^,  when  mr  is  larga, 

and  dose  to  the  axis,  or  when  mr  is  small, 

'^^(-I^«r)(tog-+0«7t)  +  (5:y+...).  (il) 

whicll  is  naarlj  tha  same  as 

V--^|^h»-.r.  (42) 

This  makes 


V- 


j,  <r  Bin  rus 


I  log  wr, 


F  --  - 


rfV    cr  006  l«S 


When  m^O  the  axial  component  vanishes,  leaving  Ujh  dimple 
state  F  =  <r/2irrr. 
Now  the  elTt^ct  of  incrfaaing  x  from  7,ero  turns  Kjmr)  to 


K^(Kmi  ,1,  whire  ►  -  (1  -  u-  t'l' 


ault  is,  aa  ma}-  he  seen 


elements  of  electrification,  and  that  its  arrangomeut  upon  tha 
axis  ia  alternating. 
As  regards  the  electric  and  magnetic  forces,  we  have 

F-  -     =  -    [ GV(Amr)  cos  +  J'o(A»ir)  »ia  * -  «),  (45) 
B-A*J-^{O«<As«0aiB-J,(Ai»r)aoa)w(at-*)»  (46) 

and  H»r«P,  as  before.   The  big  accent  means  diJr, 
Now  H  is  perpendicular  both  to  E  and  to  F.  So 

FU  -  .nF*  -  <-«(^y ooa« + JV  aitf + 2Q^',iioB  sin j  (47) 

ATeiagiDg,  «e  obtain 

This  is  the  raenn  flax  ol  ecfirgy  per  unu  area  along  s  or  with 
the  wave,    li  docs  not  involve  any  waste. 
As  regards  the  flux  outward  along  r  it  i.i 


-EH=.  -cuEF"  -cukhu 


008^  -  G„J  ft  »in* 


Averaging,  we  obtain 

when 

(Vol.  U., 
ana  is 


ilA  HI 


Thia 


by  (40),  to  decrease  the  rapid  rate  at  which  V  falls  otT  aa  the 
axis  is  receded  from.  Due  there  is  etill  no  change  of  sign  of 
V  between  tlio  axis  and  r »  « ,  for  any  partiealar  vaiae  of 
becaufe  K«(k»i<)  is  always  positive.  This  action  coutinaes 
until  K  ^  U,  or  u  v.  Iha  potential  solution  ia  the*  nsalaaa, 
bat  it  is  the  case  of  pbae  paogressive  wares  Imvalling  al  the 
aataral  qpaad  «.  £  is  aae»  again,  and 

j,^*rOOSwf««-!)  a  ^^^^ 

withont  any  function  oi  r  as  a  facujr,  nave  the  usual  r~'. 

laoreasing  u  above  v  brings  in  a  different  state  of  thicge,  as 
in  (37),  where  A  =  (u'/c'^  -  1  )*.  h  malies  V  oscillatory  along  r, 
for  any  special  value  of  : ;  and  the  larger  A  is  made,  the 
tborter  the  wave  length.  By  sniBoieot  increase  of  v/v  we  may 
pack  the  regions  of  positive  and  negative  V  as  closely  as  we 
pisaaa.  tOtaaa  xcaalts  wtSL  ba  ondantood  an  ramambarlag  tiie 
eailaal  aatua  of  Iha  warn  imli  aotrngonttaf  iothadiflaiMit 

*  AttH^siaisaais*.  | 


•|.(Jg]',-0,a'4i}ainaoaj  (49) 

J,0',-J;G,--2/irr.  (80) 
257.)  8o  dta  avaiagad  mtiinal  flux  par  aaU 

ba  mnltiplied  by  2«r  to  obtain  tb«  waste  pat  osit 
leogthelaiia.  Itia 

2cuk*m(v  l  y,  (62) 

independent  of  the  distance.  This  is  real  waste  of  energy. 
We  conclude  that  the  averaged  appliyd  force  (Newtonian) 
aaaded  at  the  aria  to  keep  the  electrificatioa  inoviDg  ia  the 
wtj  apeoilaa  b  (8S)  diflMlv*.  at 

X'fT^m'Sf.  (58) 

This  increa-ws  infinitely  with  u  or  A.  It  is  Mro  when  u  =  v, 
or  A  =  0.    It  remains  zero  when  u<t. 

To  confirm  this  result,  consider  the  ueobanical  reaction  of 
(ba alaattanagoatic field npoa  tha alaatiUlsitiott.  Bit 

E'CC05m(:-7(«)  '  '  (54) 

at  anj  point  on  tlie  axis.   Or,  by  (4ft), 
»*A»«., 


'(>„  sin  cos  -  J,,  co»- 


(85) 


The  average  of  the  first  part  is  zero.    Of  the  second  it  is  the 

negative  of  (5K).  So  (ott)  represents  the  amafs  fagaidad  as 
impressed,  and  (62)  the  average  activity. 

There  are  several  cautions  to  be  expressed  regarding  fha 
above.  First  the  inveatioatiion  has  no  reference  to  ordinaiy 
waves  along  wires.  They  tW  oat  behave  in  the  abgifa  iraj,  aian 
if  all  resistance  vara  done  away  with.  The  aboTO  iravea  an 
forced  waves,  wbatbec  «  be  lees  ov  gtaatar  than  altbongh 
onlj  in  tba  latter  aaaa  ia  tliaca  pennaaent  activity  on  the 
avaaaga.  If  «a  mntto  smaaant  waves  of  this  tvpe  alons 
a  iriNb  «a  taqnila  a  oantmnoaa  dfatribution  ol  imjaaaaad 
eleatile  fovea  aSaog  the  wire,  ov  sooathirig  equivabni.  That 
is,  the  wire  is  to  be  a  source  of  energy,  instead  ol  a  sink,  as 
is  usually  the  case  with  waves  along  them,  for  the  loss  of 
energy  by  radiation  of  the;  heat  is  a  separate  matter,  which 
docH  not  come  in  qucation.  ProL  G.  F.  Fitr.Gerald  was  the 
first  to  calculate  loss  by  radiation  from  a  wire,  but  I  do  not 
know  the  precise  cirowmstanoea  1m  contemplated.*  Whether 
thaia  ia  any  toas  depends  mstaiially  upeo  tha 


*  <>«or]g«  FiMida  FiuOerald  I*  dead.  The  premature  Iom  of  a  nun  of 
rach  ilriking  origin*]  gmiaa  and  nich  wide  •}  inpathira  will  le  cooaidercil 
br  thoM  wIm  knnr  liM  and  hit  wwk  te  te  •  natkiaal  nlifortuiM.  Of 
enins  tba  "aatin  "  kamsasUbisff  absot  lt,«r  «^  ttabMiM  be  se. 
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Than  Is  wuto  wbrn  th*  hapuMiJ  anmrt  li  tentjwbm 
tat  llMJMBa  fbaie,  «gr<^=-C^MBiii,  irilh  O^MMtiol.  Tliii 
if  •  NfloMd  OMt  of  flw  al»?»— ill., 

M-0,   m«<»ii,  frW^Ot. 

Thim  NjhUM  the  expn;?3)on  (r>2)  for  the  wufa»  to 

TbUis  per  second.  But  '2-  >i  is  the  periotl,  ro  the  wabte  ptr 
period  is  \vfjG^^,  at  imy  frequency,  provided  tlio  ainplituJc 
of  the  a\iai  currotU  is  kept  the  name.  This  indep^nilence  ia 
fclso  true  in  Ihn  former  civae,  <io»n  to  «  =  r.  I'.jt  we  shoulii 
not  apply  it  to  the  extromo  of  /oro  freqiioncy,  or  infinitely 
long  period,  because  then  we  ckdooi  have  revere&l  of  current  to 
m&  ft  period. 

Also  notice  that  in  the  oalcalation  of  the  waste  by  averaging 
at  the  axis,  the  negkoted  part,  which  goes  out  on  aTenging,  is 
infinitely  large  compared  with  the  retained  part ;  wlii^  may 
■eem  absurd.  But  the  infiniteness  is  of  no  conseqaenoe  at  all, 
whsn  itB  WOP  m  WMwidewd.  KistoaiiBpUtf  naall«tli»(tli« 
bniMMl  MKimt  It  AOddsuttd  In  « lia«  uMMd  of  fadag  db* 

■t  ttw  B^.  But  tha  eAotii*  ramlte  tcmtj  from  th«  «zb  an 

not  materially  affected  by  finitising  all  results  by  spreading 
the  axial  current  throughout  a  small  rod.  Ho  there  is  nothing 
to  be  li'  u  i.i:  ii  niinnt.  It  is  nothinR  likn  so  curious  as  the 
result  ID  .^41)-;  aod  ^ill,  where  we  found  a  finite  moving  force 
(and  eloetrio  force)  aotiBig  qaila  pacptndfandldf  to  tin  Udh 
of  electric  force- 

486.  Having  employed  in  4^4  the  simply  periodic  wave 
tdrmolte  to  buUd  up  tin  two  Uada  of  wlntioa  for  kb  electron 
i»  ilMdy  rwUHmw  nuitioD,  At  oammt  profatam  pmcnt* 


Fid.  36b 

ItoeU  for  completeness — namely,  to  build  up  the  eimply 
periodic  wave  formuln-  out  of  the  two  electron  solutions.  If 
^ia  cannot  b«  done,  there  must  be  something  wrong. 

Baqnind  U  »k  tiw  point  P  doo  to  the  distribatioa  of  electa- 
Sontion  ol  Bbmw  jmii(7  vmm'  along  the  axU,  thia  »'  being 
the  kmom  «-««.  We  musfon  thrt  f  alao  tonab  akng  at 
apaail  «.  liw  U  iwdiad  ii  the  ram  nt  P  ol  tlw  iteady 
potentials  of  «11  fiw  ainmBti  of  ohetrMaitton  whioh  produce 
potential  at  P.  Vlun  an  tiro  oam.  Fint^  if  «<f,  every 
element  of  electrification  operates  at  P,  because  the  oleetrio 
force  of  an  element  extends  over  all  space.  Bo,  bv  equating 
the  integral  of  the  olaotiai  lolntton  to  tht  ainpiy  foriodic 
solatiuQ  wt!  obtaii) 

where  k  is  real.   Put  1,-2  =  ti,  and  there  results 

which  is  a  known  doflnito  InteigraL 

But  in  the  other  case,  with  n  >  r,  the  total  U  at  P  is  derived 
only  from  the  electrification  to  the  right  of  Q,  if  the  angle 
PQc'  be  the  9  before  used  making  1/  sin  f'=  1 ,  and  the  electr;ti 
cation  is  moving  from  left  to  right;  bccanse  the  electrificatiou 
on  the  li  ft  iidv  of  Q  does  not  act  at  V.  So  the  lower  limit 
must  be  "  t  r\,  where  rX  i.n  the  diaiaacu  in  the  figure, 
itiHtead  of  -  .  Tburefore,  by  equating  the  mow  mtej:;ral  to 
the  new  simply  periodic  folntioo,  we  have,  with  A  real, 

.  r  ooaw^A  =  inamr)  cos  -  J.fAwrJ  sinl  W.  (60) 
Putting        -  j',  reduces  the  left  side  to 


vhidh,  bjr  oottpMboB  irith  ttw  ri^t  lUo  of  (60),  faqniM 

2f  .G„(A»..),     If'j^^^UXm,^,  (62) 

which  are  also  known  fiasael  integrals  if  I  oorreotly  under- 
stand the  formula  given  bjOinyMM  Matfaain,  pJHtO^awiiiMd 

to  Webear,  via., 

Finally,  it  may  be  remarkiMl  that  the  application  0! 
Fourier's  theorem  to  ths  first  of  <ii2)  lea^s  to  the  formuJia 
I .■»•'»)  above.  (See  n'  Tel.  II.,  p.  lOfl.i  We  have,  therefore, 
a  gixid  harmani.'^aiion  u:  results  all  rouml  by  all  methods. 
This  is  particularly  desirable,  bacatiso  ud  intcUi^'iblct  an  l  valid 
mechanical  analogue  ha&  yet  been  invented  which  m  ill  cQ&bie 
UB  to  see  clearly  what  the  behaviour  of  electrons  in  motion 
ought  to  be,  withoat  resort  to  troablesomo  t:iu.thematia«. 
From  anothi'r  point  of  view,  bavin;,' establisbeil  the  two  steady 
and  the  two  periodic  solatioos  independently  of  th«  varioos 
integrals,  we  may  oonaidw  tha  aoltttiaiit  to  (MtobiBalitlM  falnat 
of  the  integrals. 

To  my  mind,  proofs  of  this  character  ara  BKHn'  oonTiooing 
than  tho?e  involving  the  theory  of  functions. 

?  487.  Some  light  is  east  upon  the  ftll«ct9  tlue  to  tnoving 
obietrification  by  the  connected  theory  of  moving  eloc'.risation. 
It  is  not  ncc.  ssary  that  the  impressed  current  in  the  above 
inve3li|,';ition^  should  bo  mo'.ing electrification,  orC  =  o'«,  say. 
We  may  eiibibit  (be  axial  source  in  terms  of  impressed  electric 
force.  I  have  before  pointed  out  that  the  effects  due  to  eon- 
vection  current  ^lU,  /•  being  the  volume  density,  are  the  same 
as  thoiso  due  to  impraand  9,  aoob  tliat  />u==/<e  {Kl.  I'a., 
Vol.  II.,  p.  50!)).  Hero  re  may  be  regarded  as  intrinsic  aloe- 
trisation,  the  electric  analogue  of  intrinsic  magnetisatioa,  and 
tta  time  rate  of  inoreaa*  i«  aqnivalaint  to  impMasad  oUatiio 
oonant.  Applying  thia  to  a  >M  ladnaad  nUiniatalr  to  a  man 
line,  as  p  ia  JkunaA  to  V,  tba  linear  density,  e  must  ba  muUi- 

Slied  by  tha  aMMaolMin  of  tha  rad  to  preserve  equvalanea. 
Ibu,  pal 

C  =  «■/«•(,,  (63) 

inaUnfl  «f  ooa\-Betiain  oumnt,  in  Iho  aqvations  (12).  They 
becooM 

H-^i^K.(^)rj«^.  (6») 

TheBaifatto  aquallons  expressing  the  electric  and  magaetio 
forces  generated  by  a  stnight  filament  of  r«alon]?  thci  ?-axis, 
where  >„  may  be  regarded  as  tlie  prodoot  of  scstion  aud 
impressed  voltirity  j  or,  equivalentl^,  «^  nay  be  r^aided  as 
the  total  strength  01  intiinaio  alootnaation.  Tbaaa  aqnaiUona 
may  be  obtained  ind^pandantly,  aa  batoa  dona.  flSaa.JSf.  F*, 
Vol.  II.,  p,  457,  iriioBa  wiooa  laanlla  duo  to  a  olanMBtaf  <w 
are  given.  Tho  G  (onotion  there  employed  la  tba  Bqialivo  of 
the  present  one.  A  consideration  of  the  nwaama  of  an  axUJ 
source  aud  the  transition  from  to  Gg  — WiUahOVtbal 
iLie  pri-.-icnt  positive  reckonini,'  is  proper.) 

We  may  thtrefor*'  irauslute  results  due  to  varying  impi  eased 
force  to  those  due  to  moving  electrification.  To  sliow 
explicitly  liy  an  cxaiiipip,  let  l\>  be  an  eloctri^cnl  ro3.  If 
at  rest,  it  is  known  by  statical  considerations  that  the  electric 

Q*  .        -  P 

'0 — > 

displacement  oatiida  the  rod  is  the  same  m  that  due  to  a 
p.->3itive  chargoatFandanegative  charge  at  Q,  both  of  size  cf^. 
That  is,  tho  convergence  of  the  intrinsic  electrisation  is  tha 
measure  of  tho  Active  eleetriQcation.  There  is  no  real 
oleetrifieation,  becanae  tho  diaplaoaaant  is  nada  alMaital  bf 
the  iinz  of  diapilaMnaiit  tt»  tkng  tha  nd.  Than  maj  ha 
deotrona,  bnt  that  h  a  dUbNRtantter,  iovolvin?  a  finer  kind 
of  apaoa  diriaion  to  find  tham.  U 'we  put  a  negative  charge  at 
P  and  a  poaitin  one  at  Q,  both  of  Mm  >'(^  tha  axternl 
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diqpUc«iueni  dis&ppe&rs.  There  U  left  only  the  dupUoement 
along  Uw  nd  from  th»  fotHttn  «hugB  to  the  negative. 
Tmimii  duo  »  diwged  ooodaoMff  iiliiab  will  not  dia«h«rge 
iMf  tnm  ihoiKh  its  poles  uvwadiigttffiilj  csBDMtod.  To 
Xa^axgi  Am  otorges,  e„  moal  be  nlMMa.  (Sw  £{.  Pa., 
Vol.  I.  pp.  466  to  51;;  for  detHbaboatrealuidfiotiTedeotrifl. 
M^ikm,  and  intrintio  diBplaoement.  For  the  benefit  ot  the  unin- 
itiated, I  should  explain  tLat  Kl.  Pa.  means  my  "  FlectricaJ 
I'apers."  Thoy  can  bo  picked  up  cheap,  liocausethc  rc-maindor 
vas  oir  in  (jiiires  for  a  f»i\v  pencfl  per  volnme,  on  account 
of  the  deficiency  in  storage  room.  So  look  iu  tliu  fourpeuuy 
boxes.  Though  Homewhat  vexed  at  first  by  this  disposal  of  my 
laboured  iucubrations,  it  has,  later,  given  m«  and  others 
oocaaion  for  much  lavightcr.)'* 

Now  if  the  rod  W},  electrised  Imt  itnrhartrcS,  be.  moved  at 
Bpood  (I  from  loft  to  ripht,  the  external  efTticts.  electric  and 
magtietic,  %re  the  same  aa  those  due  to  a  pair  of  equivalent 
chargM,  positive  at  P,  negative  at  Q,  both  moving  the  sane 
way  at  speed  u.  The  effects  dae  to  a  single  moving  charge  are 
therefore  the  same  as  those  due  to  an  infinitely  long  eleotriBed 
rod,  ending  at  P,  and  pushing  forward.  The  speed  u  may  bt 
tagiliiiii;  from  Q  So  x .  It  is  not  necessary  for  tbe  rod  to 
toon.  Tb»  n^aa  ooonpied  by  the  ^oetfisftUon  hsa  to  grow 
•t  fbs  P  ond.  We  may  imaguw  Uttk  domous  patting  on 
fresh  electrisation  at  any  rate  VO  UkOt  KOd  wbettier  P  eSiw- 
(ively  travels  at  a  speed  greater  Or  Ibm  ihen  tiiat  of  propuettan 
in  the  madiom  makaeno  dUEsreiiee  to  the  demons  individnelly. 

If  H  -  oo ,  this  i.s  the  same  as  putting  on  e„  all  over  at  the 
same  moment.  The  resnU  ia  a  cylindncal  wave.  <7  V. 
Vol.  II.,  p.  mo,)  D  13  of  tv>o  Borta.  Tlioro  i?  an  outer  aboil  in 
which  D  in  oppositely  directed  to  <■■., ;  and  inside  tlin  »be)l  D  iy 
directed  the  same  way  as  e„.  The  same  rovcraal  occurs  with 
H.  .\t  the  wave  front  it  13  so  directed  as  to  make  K  =  ..i  H 
with  outward  expansion,  as  usual.  Inside  the  shell  it  is 
reversed. 

Now,  suppose  II  is  not  infinite,  hut  still  very  grejit  eoinpared 
with  !.  The  cylinder  bccomea  a  cone  of  very  small  nnglc, 
nearly  the  name  cylinder  in  feet,  if  we  consider  only  a  pan  of 
it  at  a  time  It  has  the  same  characteristics  as  before.  The 
evliodrical  outer  sheet  becomee  a  oooioel  eheet^  in  which  H  is 
jnieeted  away  from  the  apex,  from  ijgM  to  left.  Inside  it,  D 
goes  the  other  way,  in  the  direction  of  e,  at  ttlO  axisL  H  is 
similarly  reversed. 

These  wiQ  be  eean  to  be  the  nrnertiei  Ibuid  tar  a 
eleotooii,  when  iti  epeed  is  gtmtt  omi  «.  Fot  (Sb»  eqohilent 
deofadiloeflint  ic  ntaetod  nt  the  end  of  the  0,  logtai  wImbb  it 

Li  XI.  Pa,,  Vol.  II.,  p.  4m,ifl  wocked  out  in  some  detail  the 
oeee  of  finite  section  and  u   » ,  and  I  meant  to  adapt  that 

investigation  here  to  illustrate  the  electron  theory.  But  in 
looking  through  the  troublesome  calculations  I  find  some 
iiumenoal  errors,  to  the  matter  must  ho  poatponed.  Bui 
II  general  idea  of  the  cause  of  the  reversal  in  the  tlieory 
of  e  miiv  be  sliortly  given.  An  eh'Ctrised  rod  of  finite  r^i/.t> 
corroapouJs  to  a  disc  of  oleotrihcation  at  its  end.  Now  the  waves 
are  initintcti  at  the  surface  of  the  ro  I .  the  seat  of  the  curl  of  e, 
the  impieased  vokinty.  Indactiou  is  ycueratcd  there  at  the 
rate  per  second,  in  a  cylindrical  shi'ct.  It  spreads  both  wayfi, 
outward  and  inward.  Along  with  it  the  outer  diaplacemout 
is  against  e,  and  the  inner  with  e,  just  as  in  the  case  of 
plane  waves,  §  453  above.  The  inner  wave  of  D  condenses 
to  infinite  intensity  at  the  axis,  bnt  does  not  change  sign 
in  expanding  again,  being  IoDr!:itudinal  or  axial.  But  the 
corresponding  H  does  reverse  etrectivaly .  Not  in  reality,  because 
an  element  of  a  dcele  of  H  in  condenitng  and  crossing  the  axis 
pnaeme  lb  diiection.  Bat  trhen  the  circle  expands  that 
eknnaiit  ie  on  the  onnosito  Me  to  Its  old  flaM,  So  there 
is  eilsetive  reveiflel  of  H,  as  well  as  of  D,  oompand  ^th  those 
at  the  outer  wave  front,  save  at  the  beginning.  This  pro- 
perty continues  true  when  the  rod  is  oondensed  to  a  line,  and 
also  when  u  is  rodneed,  so  that  the  mve  front  tncni  Ikom  a 
cyUnder  to  a  cone. 

ITi  be  MMfimiMl.) 

*  1  da  a«t  diliKe  tlih  itmnk  under  Uta  >ad  tbcuuHlawM  of  tk* 
'*WMttlptf''hwualnr''^  ww  tha^fint^iuAW  Iu  «<•  ihe^lMuaonr «l  the 


IMbULAXlON  QH  CABLKB.* 
■X  juavm  o^KUBMAW. 

{(knUiMui  fiwi  pagt  8.n.) 

Fixing,  iliea.  as  we  unfortunately  must,  on  the  iltelecmc  «tten 
wluL'li  hat  ao  far  been  foond  in  good  practice  to  K-  the  inaxiuttiii 
..itlriwiil)le,  Bn<l  wki.-h  it  the  same  for  fibrous  csWm  is  Mr  .'-^winbume 
fouiij  fr.T  <;rjriik'ii!ieD>,  namely,  aboct  2iJ,(X>:i  solta  per  centim«trc,t 
we  mu»l  rotisul.jr  tin-  vfUeX  produced  up'i^n  the  "  radiul '' ilcpth  of 
in:,ul,Lliuri  by  viiryinj^  tlie  diarael^rof  the  cun'lucl.jr.  We  an:  iiccus- 
lomed  with  low  teawotui  to  increaac  the  "  tndial "  with  uicreuing 
tbickiictt  of  copp«r  aocording  to  aonw  sash  nslee  as  those  of  the 
Inetitution.X    Thi«  custom  i»  the  oateetne  ef  expuricuoe,  sad  is 
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Vm.  10. — KvlttiuD  botwerti  the  l{a<1iu>  .4  Copper  uiil  th<  IUiili«]  DepUt 
of  Dielactiic  witlt  Varioiu  VoltiMii.  UnatMl  *lopa  ol  voUatps  aUovable 
20,000  par  MB.  in  the  dMicttte.  Jtaaunad  to  be  homBmoaa 

chieHy  based  on  obtainiDg  tfae  mechanical  rigidity  nec««8Ary  with 
the  incieuiag  weight  and  stiffiMM  of  copper  as  well  as  kaaping 
«bo««  the  ■eowwlwt  srlijtnnv  aoo  nsgshm  atandaid  (ea  19M  eauasX 

*  Abrtnet  «t  a  Vtpar  ami  Mm  (he  hMtiMlea  «l  WeetciM 

Enf!<n«era,  Wanlb  7. 

t  'l'h:-i  t-  iMa  iIiAii  Uie  d!<'Iei'trk  «Cr«ui;t]i  uf  kir  if  ir<t  •:r>iitl(tcr  the  work.' 
'mn  :ii  lun.  prowiirc  to  l.«  th«  grmUiiK  to  whieh  the  ojiblc  u  wibjcctcd, 
fiwcregarit  prMsura  »M:illHtioQN  nf  unVni'wn  i?ngin.  X%  a  r'T-ivp.]u^ficis, 
Uii- rlAo^r  of  air ')Ubble4  lias  not  m  the  j'V-!  hut  ■|i'>  : -in.  I'  tn'i  ii  ii  •.ill 
htT«  with  impioved  cable  luaiiufaciurt:  aitd  h^^x  vuluge.  i..i}eni  u<  air, 
unlike  buliUeH,  urn;  uot  be  it  iliaodvantaga  if  thi'  layers  li*  tUa^  for  a  nrf 
differuut  reaeun. 

;  AddaOmiK  t9  i\,th  (be  diaueter  of  the  caUv. 
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U  iiii  high  temioiM.  (iuruplive  «tj«ngt}i«  luiiRt  o%-eiitualI'i  I'l  iln 
(lominftut  Mctor,  and  tkc  tfaickncia  of  the  iuukttiDn  be  det«xiauivd' 
|)j  ■Himugig  tut  BUUiafiuttiie  it  so  ituprm'ing  that  the  diolectric 
iiA|]diMl  in  t  moK  and  iiiorc  hoatof^cneous  state,  vlean,  iree  frotn 
tgnmt,  iSxt,  vuikHun  and  babbles,  and  that  for  higfi  potntiala  it 
will  M  thkflf  neetaaary  to  ccmrider  tlie  marimtnn  pnanra  aad  not 
iMnhinii  111  restrictions.  We  will,  therefore,  determine  tbu  radial 
1  of  insulation  by  the  luaiimum  potentiul  nadient  which  the 
rkli  Dili  •tADcL  and  g^v*  naieaa  to  iha  eaUaa  so  (Manuinad 
both  anoul  um  dnoRdauf  lai|i>  | 


rormitla  follows  Maxwell  iu  as^iiiiuD^  ibat  diuUetric  atri:'i!i.Tth  n.ar 
be  measanxi  by  the  electric  intensity  when  the  dielectric  rupture?. 

Then;  i>  suma  ponibility  that  the  dielectric  ^trcDfith  within  the 
materiiila  in  aba  flOUItant  avtn  for  auuU  thiekn(»M!a,  Dot  tlitt  owing 
to  tlM  skin  waiilaiim  batiWMn  metal  and  dialaetiie,  and  possibly 
batwiMtt  tti*  va^MuUytMor  inmlntiQii,  lili*UMttaiement$i  of  P.l). 
have  come  out  dispruportionately  Tha  niggMtian  at  a  sUn 
resistance  I  owe  to  Prot.  Perry. 

The  remaining  oonatants  axe  as  follows ; — 

(kfiptr  la  ttkm  tt  £100  » iw  («r  Ud.  par  pouAJk  >  ffke  wUdt 
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The  formula  which  j^aTes  the  radiu>>  li  ol  Intnlatioo  for  n  i{inB 
voUaga  E  ia  given  by  Mr.  tfwinbumet 

I  a  Sr  log  <p  where  8  i>  tha  mtximom  allowiUe  4ic»  per 
sanlitlMitn.  and  r  the  radius  of  thv  conductor  in  ccntiuK  t{«s.  'l*his 

•  Thin    <nljj.-:::   ti..»  ^•Av-\f'.y  dealt    willi    i  ;.    .\t  r .  S«  inbume 

(KngirjrmilK  l  n  lfncTur.  .1  Ulie  7.  liJ'-i":'  ill  ■  l^Iier  thltt  ^«lu^   i  ■!  .uiri^  ;ull!lj 

reeof^w^i  »i  tti«-  tiiiK-.  "min%  lo  the  «uUinr°s  IwinK  uoAbl*  tn  raul  it  hioi- 
■eU.  I  will  take  tlie  libertv  lu  une  it  vrholaal^  both  imw  andlttarw. 
I  «m  ver)-  ^rratly  itiaebt«r  to  bim  for  help  in  tha  ewne  etthlaniperaad 
fui  the  K«ieisl  idea  of  dw  alma  ol  pelaBtlals  la  tgrUndrieal  IhMdatoM. 

t  J.  switiburue'a  ni|iar  (Mlbm  Enf.  flaeialp,  1887}  tm  "  Kicftrical 
Tiaasfsnaat !««.'' 


is  rather  too  hijjh.  Thin  :s  u.  ..vtr  iiuirk.>^t  tl  ictiialions.  1  juaLify 
it«  Waiw  rhf  ili-iuctimu  an'l  r,;rv.'M  whi /h  fnl'.w  arc  only  com- 
]«nitive,  ui.ii  ti-.f  ■•ilrrl  LIU  ihc  totiil  ]irir,'  nf  the  v.inoiia  insolstiou 
liuckiuitee*  ijUlwcigiu"  tbe  price  oi  cupjict  «i>  both  sriiult  and  Luge 
siios;  for  example,  Itetween  I  j.OtWkw.  and)  aOiflOOikir.  Uw  ptiaa  of 
cable  is  neatly  coii»t4i>t,  alihou<;b  tliv  copper  variaa  fRHU  Ow  a^  in. 
to  l'«a&  in.  Asadier  r^axon  for  takiitg  a bigli price  for  oonMria 
that  AalalMMir  of  haadlin),'  and  jointing  will  defHmd  on  the 
of  the  cable  cvi-n  tln)U^;h  the  radial  thit  knes*  of  innulalion  may  go 
liuwn.  LttMlv,  tlic  deciiiul  tii^un.-  £100  eftnv  to  correct  if  a  more 
acxurato  estimali'  in  avaiUlile.  The  £100  is  nad«  up  a*  followi  :— 
•  i.M.B.  conpcr  in  the  market  ITS.  coel  ol  wii».dl*wing£8^atiaiM]iaK 
£'6,  shop  OMTm^  "itvil  uliiKni'tration  £1*'. 

Imviation  £ri'»  -  '[''.n  yvu-c  ;h  t;..j  luw  inr  rnbkwr  l-^1-K>.  Imt  n-<  it 
is  well  known  that  the  cost  of  fibre  together  with  its  lead  i»  of  the 
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.1  ;.i  rulfber,  it  will  toll nw  that  the  geDtml  treml  of  the 
curiea  lio..ls  I'ur  rubtn'r  alfxi,  only  thf  maxim*  ftixi  iijiniiiia  will  hi 
more  miirkcii  for  a;i  I  i-  F  insulatinn  dearer  than  I  hn'.  c  .n'li'ctwi 
imiMi  tha  dianiiitivti  streoath  t«  comacoDdiiifily  sr<«ter.  Paper 
•  ton,  i^nsMriiiic  oil  £7,  iSmum,  ■dimuitntioa, 
Acs.,  £16. 

Ltad.—£ii  A  ton  wa»  taken  to  allow  or  the  laliour  of  tead-coirer* 
ing,  which  it  high.  A  thickneaa  of  o  iS&in.  wat  taken.  Tbiathidt- 
■MB  it  ntluf  mull  lor  Una  tMta,  wJiioh  WHitimM  tkkta  O'lSia. 
wO-iaiB.  If OiHtianwof lHdlliidbMBallMredfar,«ienteat 


The  l^xiur  of  applying  intulation  ot  lead  la  luA  u  pnoc  v-ct  poutnl, 
but  niai  acranling  to  a  different  curve  not  a  straiK^t  une.  It  ia 
ea.1T.  ihnui^h  hiborious,  to  appl}*  c-orrcclKJii,  :iJid  It  Will  Iw  fOUMt 
not  tu  ixilinA  tbe  generaJ  tendency  of  tUe  currea. 

The  curves  on  Fi»^  II,  13, 13.  and  1&, alunr flat  hilifMttap  tin 
diameter  of  the  eondnctor  may  produce  aneh  t  dbniraliOB  of  ifloM' 
trie  thicknena  a*  to  leuen  the  total  price,  and  it  follows  that  when 
this  happens  it  i»  cheaper  to  tue  hollow  than  solid  condueton  for 
Mrtaia  mM  of  vin-4»tnlr,  for  aU  Ulow  aivB  wluM  1  ham  dotted 
tin  earve  of  prjoBi* 


-a 
ft 


I.Cuu 
•.MO 

 1 

I  

1 

\ 

.  ... 

\ 

\ 

— 

■ 

» 

t 
1 

— 1_ 

- 

— 

1 

1 
1 

— 

«IIMI» 

a,  500 

■.,1100 
«/40 
*fil» 
•.««> 

1  ' 

*- 

I 
% 

 1 

v 

\ 



■  

1  ' 

.OOP 

-4 

i 

3.1^  » 
S.'XIO 

!  I 

A 

■  \ 

2,U]0 

l,sro 
l,tM 

1 

, 

1 

 1  

i 

— 

f 

1 

10  n  II    H  tt 


-0    j;    SI  Si  »i 

Km.  U-C 


Via.  l«v— "Gradad"  dUacitiM. 


which  the  cost  of  cables  inereasee  with  inrreaie  of  output  wotild 
have  bc«n  itiU  furtlier  dimtniahed,  within  pr.ictical  limits  of  oopper 
section,  but  the  character  of  the  curves  wouM  :ir  t  Ik:  altered,  only 
•aotntOAted.  (Beat  Spanish  lead  £15  a  ton,  labour  £3,  administration 
XSkton.) 

Th*  Oxrrtnl  f>nmfut  nMessaTi,-  to  ^'(?t  tlic  simti  (10  par  tent.) 
of  power  ill  the  4T-iuiK-  tr.inEinisjfiun  at  tliu  variou-  voltaMim:— 

.  40iOOp   90000   85^   IK^OOO   15,000  10,000 
MM     1M      en      SOD      Sre  SH>aai|iKp(r*q.h. 


*Fr(n  tWa  ii  fidlowa  <h»t  (lesTing  a«t  «f  accowit  high  fitquenviM 
where  there  nrv  ([icciiil  sdTantur*  for  a  lioUow  coodurtor  urer  a  aoUil  mm) 
in  high-teniioo  work  «  considersble  gain  may  bo  made  by  uniui;  aluminram 
inatefMl  wppf-r  Ktrausj*  the  iilumiiiiutD  his  a  poster  5t«mcli^r  Iit  28  pc 
cent.,  auii  Oii'*  paio  i-^  the  ^n/ftter  f-.n  i:ertaiii  ^-ita-h  avaI  pir.^  urr.i  tfir  more 
ei|ienB)vu  Uu:  iuHuUtlug  L£ut«rml.    i  owe  thi«  aug^Mtioii  tit  Mr.  ^Swinburne. 

ti  i«  further  eohanceil  liy  the  mm  ot  handiing,  CO  ftr  M«t.  tea*  wajgtit 
for  tviual  oondoctivity,  and  m  aaUaa  the  diflndliea  at  ntdariog  jointly  aod 
 itagtkmpWMdor  I7  Mr.  Qnag  {fta.  W,  VMi 
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The  Frtqiienct)  has  been  i;uppci«e<l  choeen  wry  low,  M  tlut  Um 
incraued  impedance  of  tlie  conoucton  nay  be  diaregiirdM  for  til  the 
pnetieal  azes. 

Skin  £/«■(.— In  the  abaence  oi  any  Imt  meagre  evidenoe  to  the 
enitniT',  tin  voUtg*  in  dw  iawhitioB  nant  to  Uiaamdiietor  U  taken 
aa  Mqg  cqvd  to  tfto  Tdtag*  of  fba  coaaaator  itnlf,  althongli  it 
pnbMj  k  mmtnAat  lover. 

Suipt  of  Ominthn.—'thwt  m  rappowd  cylindrical,  and  free  fram 
points  oar  pnjaotion»  of  «mal1  curvature. 

UnUMIHrraaMumtitiiinis  the  relation  l>etwc«n  t]ie  radiiu  of  the 
cmMr  eonductor  nml  the  mdial  depth  of  inDnloiion  in  ihown  in 
ng.  10^  from  whicli  It  if  fx-L-ti  that  the  thickueM  of  in*uUtion  falb  at 
fir>t  nipidiv  and  than  staadil;  as  tb«  l  onducton  get  iaiser  and 
kiv:  r  1 1  mbUng  the  Mdlal  d^jth  by  ao  aMtBsallowa  of  ttoiilding 
the  piciinure. 

Thru-I'luiu  or  .s';,Mvi'  /V'j  !.<■ .  Mr,  Sumlnune  workml  out  thi-! 
thii  kiiesf",  fit  itit<uliii;i  ri  f'>r  t!u-  fioir  im-tha-U  nf  trin.«niUsion— t.'., 
dirt'ct  ■■iirrt-iit,  witli  ■  urri-iin  ni  uii-,\  i  .in.  .mii  tlirne  phiiie.-,  hut 
with  a  (ixeii  weight  ol  coplnir  und  fixed  c  iirreiit.  density  to  be  n.ied  in 
all  caaca^  and  1  ttiink  his  rcitults  ahonid  be  conaidered  here.  I  have 
Uierefore  worked  oat  two  tablet  of  16  and  17  esUmateii  for  bis  cables 
«B  Oie  bona  ef  the  ceilMrti  iaoBcd  above.*  Tbej  sbow  that 
tbice-phaae  cmnata  allow  of  move  power  b^ngtmnamittied  for  equal 
weighta  of  bare  copper  in  every  case  (except  one  whieb  te  scaioely 
pnu:ticabl«),  liut  in  thi^  set  nf  examples  they  traniunit  \«m  kilowatti 
per  pomid  nterlinj;  when  insulated  and  leml-civered. 

Tbia  con.<iider»tion  appeant  to  be  in  favour  of  aingU'  jit.ii.-*  work 
for  powers  of  from  1,.'iiK)k«  .  to  ."i.dOlkw.  at  .iiid  abnut  10.i>  »'  iii»\t- 
mum  volts,  but  it  'l'<i--^  iim:  f.il!.  that  --.Lii/lf-phiL-s  i."  'ije^-.  '  hi  the 
contrary,  with  insulated  .  allies  eonsnieiiition'*  of  price  lead  tn  the 
oppoaite  concliiRion  to  Mr.  Swinburne's,  who  found  that  "  his  figures 
btoaidly  showed  that  the  direct  and  single-phase  aystemi  are  prefer- 
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'  imperative  condition  to  obtain  pvotaelioai  It  ie  alto  in  accordance 
with  the  log  law  that  the  jwutfi  or  <»v  toeA  of  the  lishtnini; 
gnaids  are  ipeciaily  effectiTe  in  pancUuiag  ot  Um  aelaelea  pbee, 
were  tiie  Board  of  Trade  tbickneM  lowered,  tbe  Ugfataiaig  gBBidB 

would  have  to  lie  placed  in  oil.  i 

A  il-miU  Tranmitmn. — On  referenoe  to  Figa.  11  and  IS  it  will 
•  beaMBthat  the  prieaeof  eobki  lum  bean  wonnd.o«t  for  aO 
>  The  aixa  of  eaUe  ia  repnsented  in  eqmwe  iaehes  tnt,  and  Umb 
expr««sed  ia  terms  of  the  kilowatta  it  will  cany,  and  when  voltaj^ 
vary  from  3,000  to  40,000.  The  most  expensiTe  cable  Aown  work." 
out  at  £2.900  per  l,fl«0  yards,  and  this  it,  perhaps,  nnt  a  ridiculoa-i 
figure  to  look  forwanl  to  in  SO  years  when  we  see  th.\t  the  Rlne 
Lakes  Power  Cnmimny  have  a  transmi-iiion  'AC,  mi\e«  Inr.s:  in 
existetii  I:  at  the  [itesei;t  momeiil,  where  the  con.luot.ir  :il  ini-', 
without  jiiilet*  ot  erertion,  eo«!  I'l^.liTO  a  mile.*  Nrverthelejw  the 
interest  cliivlly  lies  with  ^maller  si.'es  thaji  this. 

In  workitig  out  thiii  transmuision  I  had  lie^nin  t  .  take  into  account 
Prof.  Ayrtiin's  moil itiait ion  of  Kelvin's  law  lur  econuiny  in  con- 
ducton,  hut  thi.<«  portion  of  the  Paper  on  "  radialii "  has  grown 
'  imiiioderatetyloog.  So  I  will  asanme  that,  from  approximate  estiMMla% 
ii  has  been  decided  to  waste  10  per  oeat.  of  the  power  in  the  Uba 
SupDoee,  DOW,  that  lOyOOO  rolls  baa  baen  chosen  as  a  eaitafab  valttge 
for  the  transniiasion,  we  aae,  from  Kg.  11,  that  the  cbaapeat  aim  of 
cMt  to  uae  is  .37  14,  conveying  OOOkw.  ;  that  ia  50  amperea  at 
10,000  volts,  and  this  gives  a  copper  diameter  of  0-3Hin.  In  a 
similar  way  it  will  he  fccn  that  for  any  voltai'e  there  is  nne  particular 
diameter  over  thf  cupper,  or  un'ier  the  insulutioa,  whi  'h  is  cheapest, 
.And  if  1  waut  It)  transmit  less  pDwer  tiian  ci irr\ja]ii .iid.5  to  the  solid 
■  iip]ier,  I  must  use  a  tube  of  copper,  or  in  certain  -ases  very  easy  to 
determine^  of  aluminium,  or  in  a  conceivable  condition  (tf  the  metal 
I  market  a  zinc  wir&  TUaia  nan  than  •mnthaala 
.  have  hoped  for. 

aUfiw  ttHi  p$r  im. 
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able  a.'*  far  u.h  . n-t  a;.d  c.itiveniern  e  of  inaulation  gn."  1  think  he 
wisuld  not  hiive  ciiiiie  ti.i.^ itii'l iiMi ill  if  he  omiM  li;ivf  ^-ut  e^tiuuitea 
for  sizes  of  copjier  and  voltages  other  tinn  thnfe  he  pn)p<i«*il.  The 
bioad  oonelasion  is  not  allowable.  The  single-phaae  is  best  with 
«bmU  copper,  cheap  insolation,  and  la»e  voltages  ;  otherwise,  not. 

This  opposite'  oonclniioB  ie  derived  fnm  the  aopendiiu  where 
the  sixes  of  oondvetoca  and  Toltagee'are  different  It  would  appear 
from  tbia  investigation  of  costa  that  the  bc«t  netiiad  of  transnn.t^ion 
mtd  the  beat  voltage  may,  in  the  near  future,  be  fixed  on  the  hxti^  of 
sueh  estimate^  as  UJc  present,  and  that  fir  lome  powers  an  l  v  lUa^ies 
siii.;!e-jii..ji^'-  rniv  be  cheap'.st.  and  fur  •  ther.-.  tliive-ph.i-e  where 
eovei  .  il  ,:.<l-h---  munt  he  UBcd.  i'tc  i  e\ pt'n'i :"i  011  ^lu-h  e.^'.imates  might 
•  ■iL-:ly  save  £'5,'iC"0  in  cable.'.  It  i-  t..  1'^  nii:.  i|  tliat  .nly  ^■llnll  wire.", 
len  l-coveii'd,  and  concentric  cables  have  l>een  worked  out,  as  it  is 
artluouK  work  to  gat  the  ndial  thioknew  with  iiregnlaraiiaped  or 
bunched  wires. 

The Boarit  <^ Tra/ie  l^ulc  re<inirea  that  the  insulation  thickness  shall 
not  be  leas  than  ,>,)in.  for  every  2,000  volts.  Tbia  on  Urge  oonduc- 
tnm  would  be  toognait  a  thieknc**  aooording  to  tha  kg  lav^  banuse 
it  inpUn  a  fiietor  irf  safety  of  oeariy  40^  wheren  W  haa  been  found 
to  do.  On  eoadnetors  of  small  ladina  of  cnrvatnr^  however,  it  would 
pnbalUy  not  be  thickne-sit  enough  wen  it  not  that  witii  small  depths 
of  insulation  most  diele'  tries  are  stronger  than  for  great  thickneaees, 
consequently  at  the  crjiiipamtivcly  low  pnaaorea  InUiorto  need  no 
incnnvenieiice  lia^  lieen  found. 

It  IS  tc.  I>e  noted  in  favour  iif  llie  IVjard  ni  Trade  1.  le  that  air  is 
very  much  stron(!er  th.in  the  Board  of  Tr;ide  Imiil  of  thii  kne.-s  ; 
i  -.!;«.'(|in  >itl>' it  becomes  pns'.ihh'  t  '  intr.>iuce  an  air  fpirk  ^rty  for 
lii^htnin;^  arrt^^ter  of  less  thickneas  than  the  insulation,  this  l>eing  nn 

• ;  J  h  e  t  uai  ubies  art  gitaa  in  Mr.  (yOemaa's  hpar,  but  are  omitted 
here.— Eo.  /.'.] 


II,  however,  w  e  w,4Ui  to  tr  insmii  mure  power  than  U  iilloweil  for 
by  the  chcjipoat  conductxjr  a".  lo/>>.i  volts,  had  we  iiu!  t>eller  increase 
the  volliRe  .i";  well  as  the  coprier,  and  if  so,  how  much  shall  each  be 
increoised  f  The  answer  to  this  question  is  given  by  the  l>otti>ni 
curve  (Fig.  IS)  which  is  tangential  to  all  voltages,  and  we  see  that 
it  much  better  not  to  fix  apMttbe  Toltaoa  ifioipaotivt  of  the  rela- 
tive  prices  of  copier  and  intnlation  upon  whleh  that  enrvak  boaad— 
a  consideration  which  is.  I  believe,  somewhat  noveL  SMpeast  fof 
in^tiincc,  the  ]<owvr  to  li«  transmitted  is  not  &00,  but,  laj,  ^DOVkw. : 
I'l;;.  12  diows  that  the  best  voltage  is  16,000.  tha  beat  aowor  aeetien 
by  ao  easy  calculation  is  O  XU  ni.  in.,  and  toa  pdaa  par  I^lOOO  jarda 
of  single  cable  is  approximately  £G00. 

There  is  one  interesting  coincidence  shown  by  ihenie  cut\e.i.  It  h 
that  at  IC.Oi*".  the  cheapest  conductor  is  37  N,  namely,  tlie  size  i-l 
the  11. 1. W.  Co  J  Deptfonl  .  able  ;  tlie  radial  depth  of  insulation  is 
.\in.— vi/..,  the  Board  of  Trade  thickness  for  that  voltage.  From  the 
14,140  vnlu  nia-ximtim  1  was  gliul  to  get  corrobetativo  aridaoM  in 
bvonr  of  adopting  a  gradient  of  SO,ou<J  volts  per  eentimetre  for  Bbre 
cables  in  these  oatimataa. 

If  now  we  turn  to  that  part  of  the  cu^^-v  which  is  (because  of  the 
cost)  entirely  beyond  pnietical  consideration,  say  50,<i00kw.  to  be 
tnnm^tod  47  mtles,  this  may  be  effected  either  : 

At  40  CXX)  volts  the  cost  per  1,000  yard*  U  £3.t>50 
.,  20,000  „  H  •     ■  „  3.500 

,  25030  ,.  „  „  2,600 

,    30.000  ..  .,  „  2^00 

TliM  lost  price  i.t  ut  the  rate  of  lid.  |>er  kilowatt  per  1,000  vards  with 
a  10  per  cent.  Kiss  in  the  line  on  a  47-mile  transmiitaion.    If  we  cani» 

'  .1.  Kcr«h3W.  "  ..\lijininium  .1..' a  I  'lMiduclur,"  I.E.H.,  Jan.  10^  UOL 
+  Wbrn  di.%men-i  .li-t.-r-iiii.r-l  I  y    -  .nomj  ot  insulation  is  only  14  tiOMS 
I  tin  diamettr  of  copper  necewtary  to  carry  the  cumul. 


Digitized  by  Google 


THE  BLBOIBlCaAN,  MARCH  29.  1901, 


871 


pan  ^  irilfc  lAtf  iiffl  ■diidMd  tote  *  BHi  pittrtmd  ^ 
flffaSr/Uokldatt  I4VNK)  tqIIi  widi  *  10  par  mbL  lonm  Owllne 
•a  «  IS-mik  tnuumiHion  for  about  l,840kw.,  vre  Itnd  that  the  price 
h  JB310— viz.,  more  than  3i  timea  ai  great  as  tbe  abow  per  kilowatt 
per  1,000  yard*  of  cable,  tiam«ly,  39d.*  In  fa«t,  thft  Urgcr  cable  is 
the  more  economical  it  not  tne  more  practical  <if  the.  two.  Us 
<li«niPler  la  lar^jo,  of  cniiw,  3  9i!5  .  wlii<"b  i*  just       ut  the 

l»r>;eet  a-.ra  a  moJcni  jaf^A  can  deal  with  ;  iieverl  helsKS  .V  i  jears 
may  tee  some  »(lch  ruliL'.i  inaile.,  f.,r  already  2&,(iO0kw.  a,re  gcnurated 
ia  more  than  one  ".•li.-titig  jiriwer-boufle. 

The  dotted yartion  tij  C\irtn  I'u^t.  1 1  nnef  M.-  -It  i»  seen  liial  givtn 
any  number  of  kilowatl«  to  tranmnit  tlK'  cliCAp^st  v  iltaoe  at  which 
to  work  is  given  by  the  lower  curve,  wliicli  is  coucave  downwarda. 
But  if  tbe  prewure  is  thu»  fixed,  the  subtidiary  email  cables  whieh 
work  at  tha  aimo  preatnte  are  apparently  exceedingly  eipenrive,  as 
•hMia  h{f  tiM  dattad  twlj  part  of  the  cut ve  for  eacL  voltage.  Tbia 
]aa0tfliacaa«,kOTrevtr,aDd  that  iswhythoie  portions  are  dotted. 
If  we  do  not  ehooee  to  pay  for  so  thick  n  radial  depth  of  inaoUtion 
M  wQl  keep  the  maunum  stress  below  20,000  volts  per  centimetre, 
wo  can  work  at  a  \vfn  f.icior  of  safety  and  take  tb*  fiOiMMMaooa*. 
Tlieae  aro  exempliricd  by  enlarging  on  one  of  Ul>  SwinblUllA 
nnwrka  on  Mr.  Moidejr'a  Paper  tm  capaeiUaa. 
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.Fli..  16.  — CiirM-i  .■JidwitifE  the  Poteiilinl  4'nl  i;»t?  "f  K 
tliruUKh  the  IiisuUtioB  of  a  37/14  CaUe  mad*  up  iw  iollowi : 
>ntlueSM  „  ..  O'OtVn.  >ir  |>ar«  rnhtwr 
TIk'Ii  Oi^icra.  pt  auimralor 

rasa  atlcm.  miemtMa  mMMr 

AMIaaitlit   a-IT«ni.ol 
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r  :l<  nli.d 


it  does  not  necerearily  disrupt  and  eluur,  bat  vUle  keeping  ilt  < 
physical  chatactMs  ywMa  to  tlw  alaetik  ptasann  up  to  a  polnl  KitU& 
ihainaalBtimkaadabaarfaaaiMnaraaAteaihdiadia^  Ualar- 
tooatdy,  aii  » tha  only  inanladaii  vliiah  haa  baa*  iitv«at%tlad  undar 

these  conditions. 

Tf  this  is  so,  the  conseiijuence  of  using  caUIaa  btvimt  a  fmallar 
<1 1  electric  thif-kn»i  th  an  corrMpijiiil^  !a  the  curves  is  that  'enerfiy 
U  Inst  aii'i  fJii/irnl  ccoiiomy  ma»ie  at  the  exjienw  oi  the  fuutot  ol 
safety  ap  iiust  diHraption.  The  way  to  mluce  the  ener^'y  lnjs  to  a 
iKltiiinum,  and  to  nearly  halve  tbe  cost  of  many  higb-tenBnin  cables, 
i«  to  reduce  the  voltage  gradient  where  it  is  too  iiieep  by  "grading" 
capacity  conductivity  and  dielectric  strength. 

fig.  14  ahowa  the  ecoDomj  eiiected  by  using  a  "naded"  cable, 
akhmq^  lha  friaa  «f  iandatioB  ImlMaa  Ukaa  a»  (&t4fa 
fov  tlia  nanlaluia  of  cnTva  17*' 

F)K.  IS  shows  tha  connoar  <if  dmUtof  th*  atnwgtli  of  the 
insolation. 

Fig.  16  shows  the  unetiual  stresses  to  which  an  ordinary  37  U 
high-tansion  cable  may  be  put  if  no  attention  is  paid  to  "grading." 
Hie  liori»nilal_liiM  shows  what  the  stress  would  ba  if  tha  iualabra 
~  ~  ~  nd  the  same  voltage  applied. 


If  ,1  fimll  wire  at  30,000  volts  is  butit;  m  air  in  u  i  itk  room,  a 
alow  is  visible  all  vixuvl  it  tip  to  a  certaia  nvliil  liidliiiirr.  This  in 
tnc  dittaneo  ut>  tu  which  air  his  eleotricaKy  viel  ^  J,  lu  if  itB 
"  elactic  limit  '  haJ  btcn  jiasflfd.  It  b«»  i;i>l  '[Uitc  lir  >kL-u  <luwn  Iiki- 
a  st*fl  li.ir  tbiil  is  "fhort,  '  but  like  Qce  that  ta-s  ]ia«<!fti  the  clattir 
limit  and  abiiuibs  energy  in  stretching.  Th«  analogy  ie  very  super- 
Mal,  but  the  brash  ditabana  abiotlia  mm,  aa  ia  wall  kAown.  I 
woidd  saggeat,  then,  that  wvan  tlia  iuokUoii  ao  a  eaUa  b  aa  tliin 
with  respect  to  the  radius  of  its  conductor  that  it  allowis  of  a  fall  of 
potenlisl  at  a  rate  greater  than,  eay.  loO  kilovolta  per  ccntimeire,* 

■afelaeart  1^  I  aappoie,  about 
loaaotialtB  is  the  Una  is  not 
10  per  cant,  in  thUcM*.  but  if  it  Mia  10  pST.aiHU  fattaid  alaheatSper 
cent,  the  cost  could  still  h«  Wd.,  or  twisa  Md  a-Mf  aagnalaa  hi  the 

alnre  trajiJTT.isM'on  of  50,000kw. 

"tt'f  lii^iupiiTe  atreegth  of  rul  Jiiji)>e(l  rubiar  foaad  by  Olff  ii 410l 
100  ii  the  disruptive  atreiiitb  of  moat  uiU. 


*  In  the  Utptford  tiatwmistioQ  tbe  BJ. 
62d.  par  1,000  yardM  and  per  kOAwatt ;  tha 
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{poneluilfd  from  pagt  S-??.) 

Fri'fnn,  ffttwrh  :--fn4. 

Mr.  MUt'N',  K.c'.,>|>«ftkingliritt  of  itll  on  behalf  uftbe  CltelMM  ('om|«ny, 
roferml  to  lh«  tarm*  of  the  pn>po<ed  arbitration  ami  the  MiKgeatiun  by 
the  oppiimtiiia  that  the  consumer  mis  entitled  to  »om«  cnmiwojatjnu  in 
ooai.ecUoo  with  tbo  Ikoiim.  Bat  thara  waa  do  dispute  wbaurcr  m  to  iha 
efflcioocy  of  the  800  volt  lanpi  Th»  wbida  of  OLugow  and  .St.  Puenm 
fiii.l  t!ii-««  p.rn  (if  tbe  r-fiplaea  eonaumcn>  wer*  vrh-g  tlicin,  in  thsae 
miilaiii.«^  n  «  il  the  lOJ  ri  It  lamp  whicb  >vaj<  'mly  bv  t.'ip  cx..rj  ti":isl 

cu«tomer».  Si<  far  s>  being  in  tba  aama  poiitioii.  ai  r«g>ni«  an  etlicietit 
artisKaa  tetN6b«haatBm  waa  MlaiBy  on  the  market  whicb  i-ould  bu 
nsad  fir  90O  vJIp,  ka  sail  it  waa  nuw  baoonioK  geiierell}-  adopted  in  idl 
DOW  instalUtions.  He  »gre«d  with  Mr.  LyttelUui  that  it  waa  even  now  a 
matter  of  oiiitroven-y — not  acute,  however — nut  an  to  efGoieocr,  but  aato 
i«!»tiv«  fffinmvyy.  !n  (>th«-  woril«.  whdlifr  frr  the  iT:ijii«y  fi.ii  l  thi"  mtne 
rutuU  litaii  i"!  wiih  200  vi.lti,     I'roi,  Krininjy'r)  BTi.liT.i.c  a*  t  .  his 

t«u  laiul  mil  been  B<iatlc«l.  and  nidtd  tn  this  ttierc  waa  Uis  evidence  uf 
Col.  Cruiopun  and  Mr.  l^sroy  Ktiil.  Bvaa  Mr.  Dathe  had  aet  iiMiiMliil 
tbero  were  any  coinphitnta  from  the  eoiwiniNn  in  die  CheiasadStliak 
Vurthn  ■■n<i  nf  Mr.  Clunyiii's  tci'ts  hxl  nhown  there  waa  a  2C0  »olt  lamp 
h  wiw  i-iij'ai'l?i  "f  pr"ducii:i;  :-h'  muhi*  i-tficiency  itad  couauuiptiott  iif 
currcQt  as  a  100  volt  lamp,  and  thete  wax  aotUng  Uka  tlia  di 
Kuggested  by  Lord  LendaBdany'a  agavt.  filwB  ha  wsMld  aihisa 
bis  meter  tested. 

Mr.  (  -ROIS  remarked  that  thia  bad  been  doot; 

Mr.  MOON  replied  that  then  there  uiuat  ba  a  miatake  eeroewhere, 

bocau**  if  Ii  i>*rtain  mRni;ffc?tuici  c'jtil  tini»  rood  200  Toft  l»itip«  «h*u 
why  c,  ulH  n:i\  iWnrt  du  tlio  hiup-  i  if  i  jiirM?  tii'v  ..-uul'l  lId  ^u.  (''umiig 
to  the  evidence  ivgaiuat  him,  ha  tbuught  it  •omewiut  feaiarkuVIt:  tlmv  a 
mamihataiar  ilicmU  aaa<l  Ut  ProL  Ayrton  a  number  uf  Jncnim  t'  tot 
ualea  babad  aaMaabjaotbi  tha  itault  of  tha  testa,  becauw  a  a^auufacturar 
rtfacU  ■ 


Iwd  tha 


af  UK 


Irimsrif.    It  tuoked  na  if  in  thus  goiug  out 
of  hi*  Wi^  to  asad  thasa  UMipa  to  be  tctted  he  might  |i»wil>],v  have  desired  to 

kIiow  that  th«  200  Vfilt  lamp  was  not  an  effective.  If«  ni^relv  ti.K;.:.?-r<Hl 
this  Mill  '.-vihtii  it  by.  The  otlier  aeriea  of  tMtamenli  ued  by  i'ruf.  Ayrv-jo 
waa  u|jou  autat  lamias  whicb  bad  aliaady  bsao  used  by  a  conauoKr  mit\ 
wUch  were  obWoaMp  af  lad  BHUIufbalaKb  This  aart  of  evidence  coukl 
sot  stand  sR^Init  tlut  af  Prof.  Ktnnady  and  Col,  Orompton.  who  had 
actually  nia<le  long  life  te«t«,  and  thcrcdtre  the  <-ontcntion  of  the  Londoo 
C<Kunty  (tauncil  tlut  thry  ahnul  l  rei-eive  r<>n)|icD«ition  on  scooutit  of  tbo 
inftriiTtty  fit  thi>  Iit:i;w  wii  mt  fnir.  He  w»»  perfectly  wlllint'  timl  Ihia 
ahou(<i  tiCi  :!iir  >i  tliiru;,  ihf  ,iil.i;rn4»r  should  iuve«tl^-„u-  a:i..i  ihiit  be 
ahoutit  i.ivc  audi  ;oajj*u-i»ti..u  thought  fit  in  each  turt'vular  ca»e, 

but  be  objected  to  any  ditwiiuni  beiiig  givcsi  t9  iba  araitiatar  an  Aa 
Guttt«r.  He  wantt'd  open  arbitration  and  no  Slieh  liialta  ought  to  ba  Ml 
ajs]!:  'hi!  url'ilratur  a  listrt-tinri.  '("h*  case  of  a  comumer'a  (kr«miae» 
l.ndly  wirwi  in  iIil-  fii»i  [  lar«  w.n  ,io  iiiiitanc*.  If  he  vKie  |iaid  the  whole 
coat  of  sfBdently  re  winog  it  for  200  toI!»  Hh-  i><iint.»iir  woull  !^  ijiviag 
him  asnMlhiag  ia  tha  abapa  of  a  gomt  in^t.ihiii-n  a-i  au^.i'.iKfu.tuty 
one.  He  ftnTOct*!  Mr.  Lytteltoa'a  ptateaicnl  liiat  the  n>iu['nntea  were 
I  tactically  Mking  for  a  Ji.peniatinn  the  ordinary  lawvf  liuspaas.  aod 
maiutaioetl  li^  w     t.uly  ii^ikiiiL'  im  the  |>>wira  undrr  UmBectrio 

Lighting  A'  i  if  iaS2.  K  r  -.hp  iri:|i,..litau  (""i.n.pmj-  did  not  fvnfmm 
to  call  any  wituMKfn  ur  link"'  a  nieecli  (hi*  (  -iv.jmtij  -  bclial',  Tliia 
was  a  apecial  caaa  in  an  a  iiTlian  diractioc,  i  '^-ausr  was  a  qiiattion  of 
cbangiDgftaakMaaHatalMwittihaadaottoHOO  vriu  TbU  ehaoKe  ought 
to  be  pennitttdbteMiia  thvawoa  nothing  to  >  e  i^il  i^^oi,  100  vult  lauipe. 

Mr.  K.  C.  0(.EK,  aumming  up  on  bebalt  i><  the  PaddiaftM  Airailglb 
Council,  in  whose  district  tlie  Metropolitan  Cum|»ny  aupfly,  failed  to  sea 
any  diffrmioe  in  this  case.  Ht  dT!  not  Mig;i!4t  that  tbe  company  was  la 
»jiy  w  »y  uiu-Mu^jimb;!?.  but  ly  9'j(.|i  rllog  Iheclumge  to20}  rv1t«,althauKh 
thef  did  not  iiumediaUly  snlicifate  the  use  of  l|Us  pre  snire  tliemwlvts 

<l 
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f1i»y  were  «»kiD>.'  tn  lie  ]>ijt  b  s  1<to1  with  thr*n  oim>iioiiic»  thnt  ili.l,  wid 
f<>  at  romc  future-  ii:ur'  tl  i-y  •  iiM  l  unije  witliDUt  »ny  (rouhk  •."  AO  >  it*, 
Ta  hi*  fninil  il  waii  iDjinntrrisl  whkt  the  prearut  chuue  on  tha  part  o(  tb« 
NMMfMilitAn  C<>ni|Mn7  might  bf,  the  |<iiM{|iia  «M  tMiHi«>  OoBti^g  to 
Um  iii«Min(  Appli<-«r.i<m  for  chMfinv  to  900  TiAUt,  b*  nld  ttmt  n  MMOtljr 
M  1895  the  Hoard  of  Tiade  had  dtttrmincH,  attrr  full  cminderatinu,  that 
[h«  cooaeot  of  the  con«uiii«r  ehmjld  bo  obtained.  Thcnforr,  it  wan  iincm- 
eary  to  coufidifr  wh»t  had  ha|»p«>K(^  »iDce  thni.aod  in  doioK  «o  ti«  opposed 
the  arguniP  L'.!!  of  lli'j  illn  i  ^iil. .  Il  va«  porfectty  obvious  that  tho 
CumpaojT,  finding  Uiat  (Uftply  at  lb«  kixher  prenura  would  be  in 
eftiy  my  to  UMrown  tBtowt— umI  tbere  beiag  wme  200  toU  )amp«  ou 
tb*  CMkriwt  wUrh  dlid  not  ni«t  in  lffi6-d«t«rmh)ed  to  force  tlieohaiis«  ia 
thmr  diMrict,  A  careful  reriew  «>f  tlif  r- Hducp  mjif!f>  il  c'.mr  ll.U  where 
the  1  Inii;gi!  Iisd  been  made  it  bad  wci;  rl  w  '  y  n  itdIj  tu  .  f  ir  rrnrism,  and 
Dot  takitij;  tlte  connimer  into  th«ir  coutideiice  ;  aud  diegui»ing  the  fact  (hat 
the  cuoaumer  could  withhold  hia  oituent.  ISut  when  Um  oOMunMni  bad 
got  to  know  thia,  and  luul  atoix)  nu',  thr  cotii|<any  put  ofaatmctioaa  in  the 
Wtij,  h'lw  wi>lir(1  I  i  rRTpjit  jicople  from  exereiniiiK  thwr  righl».  If 
tbr  s  nrr.]v.r:ir>  tnd  nin  l'  tlii-  application  l)«for«  chan^tig  any  conaumer, 
Ito  doubt  the  Board  of  Trade  wm I  t  (icvc  iiiH:  <!<■■!,  Iti  view  of  tlie  Uirgc 
number,  on  tvnipenpatiou  to  llie  t "H- itufii,  i  ut  ihp  righta  of  the  few 
mre  exactly  the  Aaiue  as  if  iliere  were  a  iar^e  uuniber.  Even  if  the  Uimw 
wmn  piraoUoally  identioal,  and  tban  the  cooautuer  kit  aMaug  liH*t  tha 
annpaBiM  admitt«d  that  uaqueetionahty  th».\  thamdTH  iHd  bennt  tgp 
the  change,  and  therefore  why  thouU  UwooniiuaMr  not  than  that  tieneBt  > 
Mr.  Moon  bad  rtfrrred  t/)  Prof.  Kwinody'e  te»t»,  but  it  wa»  admitted  by 
that  wiMT-i".  rii  \l  tti.>.i  Isni|iH  were  scot  to  him  »l  hi«  roi|ue»t,  ami  iheri 
fore  it  was  i>  jkcly  ihioj  -.Vii  tU  ■fi)  !««  pickoi  kmj-  «mu1.;  I«  aeot. 
The  evidence  bad  aiao  gone  to  ahovr  that  below  8  c.p.  the  lampa  would  not 
wtaai  tk*  tmttmA  tm$mmi  retata  their  proper  caodls-pinrar,  and  m 
Qmm  fDMiIl  ««Bdle-|M««r  Mutpi  wtre  largriy  tmi.  II  ma  quit*  ekar  that 
in  the  event  of  any  chani^c  in  preamirv,  xpeciaJ  prrtviaiona  tnuxt  It  made  with 
rcgari)  t<>  thl>  matter.  lie  quoted  thecvidTOceof  I/ird  LmidiiDderry'-' agent 

pnx :f  *!i  it  more  current  was  u»e<l,  to  tho  difadraota^  of  the  cnnaumfr 
:\n  1  jw.  "II  1'n.f.  Kennedy's  shonuin,  there  waa  more  danger  of  firo,  the 
LUiuiauco  eom]«me«  were  entitled  to  muie  ample  protection,  but  4kt  the 
>  oDipany expewe.  AltlMugb  the  smtnt  reguUlion  nu  «  Ullto  hard  <^ 
the  auppHer.  he  itulimluad  t]wt  til*  London  Ooimty  CenneO  proposal 
:<li'.ulil  ijtr  ir<-pj>(«H)  %t  it  uNi^xl  as  being  a  my  fair  aui^e^tion.  He  IhoUK^it. 
in  MBw  :if  ( Cr  m[i*fiii'-  Mti\-.emcnt  that  the  compmiiea  iu  day*  gci:ir  liy 
bad  iieen  lat  in  their  iDsriectton  of  inataUatioDs,  a  cobnibw  ought  to  bare 
hia  installation  brought  thorDU^Uy  up  to  (lallib  Mil  in  thii  Wiy  BiIm  tiN 
companv  sulTci-  for  it^  f.a»t  «lun. 

Ur.  UANCKWKKTS,  K.C.,  fur  the  fity  of  Loidon  Corporation, 
referred  to  Mr.  Still'*  evidrnoo  aa  ao  miJch  atillburn  cooM-nne,  eiiccially 
reimnliiiir  tlM»  rfiTui-fi'T  n(  lona  in  c^^naumera*  ^mfl^,  I*ruf.  Kennwiy'a  teaU 
ivrir  Ti  ll  ir.  i  u prior  wliJit  bo  cftlltfl  aerTiCT  .  Miiiit:Mn»,  and  thieuitncm 
had  further  stattnJ  that  the  cooeuiiMir  waa  in  no  better  and  no  worae  poai- 
tion  bgr  the  change.  Bat  th*  wIcImiim  h*id  y  to  pron  that  uiiImi  the 
OMffeaiiliDK  of  the  pnuBiaet  M$a  of  IIm  miwt  cenplcio,  Mvcra,  and  mbute 
ejuUMlcr  tiiere  wait  a  Kreoter  riak  of  fiie.  llr.  tSaJfour  Hmwue  had  argued 
tbM  the  couaumer  aboulil  pay  f<>r  thia.  ISut  why  '  The  conipaDy  waa 
Retting  abeufflt  nut  of  Ibe  rhnii  -f  nit'',  if  tliia  thing  were  taken  Iv^fore  a 
I'arliamentary  Committte  ^hrr  »  u  I  o  it  «tand  tita  amallnt  chance, 
and  y«t  Sir  Courl*Day  lloyle  waa  a^ked  t<>  <lu  it  Aa  a  matter 
«l  nci  ao  cwM  in  fMnm  at  IIm  eluiig*  bad  ktaa  aatda  mit  at  all 
Timnlaniun  would  ba  lata  etpMMlfe  and  iBflenvealaDdiiK  to  the 
cooaumer  and  l(««  iojuri*>i>a  to  the  publii-.  Further  atill,  iherr-  wAa 
a  person  who  had  been  left  out  "i  tho  argumrnta  altogether,  ,  the  very 
amall  conauDicr,  and  t  "   irVifiMi  r  at  the  coiiaumera' expenwMo 

«uch  a  man  waa  •■uA,'-riifx\  Icoan-c  he  lju  J  not  alFord  to  do  i'.  If 
Uwra  waa  to  be  any  cl^ajj^e — aud  tuc;e  wn,  m  big  — it  ought  to  bo 
inadoia  raih  a  faahiou  that  there  waa  a  minimum  of  ccnuion  for  art-it  ra. 
tion;  in  other  worda,  the  oouditioua  likely  to  be  prevalent  in  raery  case 
must  be  pie»cii'*i3  ha-n!  ;iti:l  f:i«t.  Prcf-  K.  iinpdy  had  adniifii  .1  tl» 
expense  .ihould  L>e  Imt  rM?  by  ih.^  i -iniii  iiiy,  and  the  common  tljin/  m  ^uch 
casTK  was  (o  allow  full  com)>cnaktioti  (or  all  ttiioingo  and  oomrtliing  else  for 
u»ing  violcDce  to  the  rieht>'  of  (lie  cjOJiumer,  which,  in  this  ewe,  he  HUg- 
getted (hould  bp  a  supply  at  10  per  cenL  lesa  cott  i han  t< <  anybody  ciac  A 
auM  nof\  was  tliat  all  damage  should  bo  made  good,  ami  thia  «WgIlt 
to  be  d->ne  1 7  friiiiebody  lelected  hf  th*  ounsutner,  Init  [<sid  by  th* 
company.  In  addition  l  ,  Ihi  fli>>  <  '>nip*ny  ou^ht  to  umlertiikc  to 
Siili^fy  llie  ilHUnulc<^  u'lni'tin;. ,  n  |  'iniHja  where  the  cliaoge  had 
bono  eOevtod  (biat  tb«  ijMur<u>c«  ahould  couUnua,  if  uaoecaary.  at  the 
«oai|iM9%  ttpMiM.  Um  cwto  of  tli*  aibitntiaii  abonld  only  ix  Ujrike 
by  tb*  coneuoMr  if  it  wen  proved  tbat  b«  bad  bam  unrcaaa>BaUe,  and  a 
point  be  had  been  iostiU' tod  to  ntrongly  press  upon  the  Uoaid  of  Ti-adc 
waa  that  in  e>'ery  case  where  the  com|aiay  iointeil  <>n  to  ar*>itr«tioii 
they  ohouM  j«y  th*  f.«!i»j  williout  exotpti  m.  It  wa»  here  that  Ihe  rdsall 
■  i  imuiiii  r  I  :iini'  '.n  \-^-^i:n.  .iM  :M  a  matter  of  fact,  with  very  few  cicc|>- 
tiooa,  tb'-y  would  all  be  *wM  caaOL  li  tha  dutnge  in  tberegulallwis  were 
md*^  ho aabaittad  thai  thaaa  w—  tba ai4yiMo—litotacw  mean  wbich 
it  eould  ba  dontb  At  the  aame  lime,  he  ttooght  it  s  wholly  niiraaaoaabl.> 
j»r<v«ediM(?,  and  Uiat  itistlera  would  be  in  a  briter  condition  by  leaving  the 
law  .■  it  -I   d  lit  |>renent. 

Mr.  ftoSKIIJ.,  K.l'..  "peaking  on  Uhalf  nf  the  City  of  I.nn-lon  ICIectric 
Lighting  Vo.,  argue<l  that  there  wa*  no  i^uch  thing  ax  a  ve'teil  right  to  any 
consumer,  tie  was  eutiilo]  to  no  such  c<>ni!i<l< ration,  and  it  would  be 
■tonHtroua  for  a  man  to  be  al'Ie  to  l.IukmaU  a  cofu|«ny  abuut  a  tbing  of 
which  he  waa  not  in  undii>|>uted  |>'>M(>«iiutt.  Thus  )lr.  T>ancj(Wf^rts' 
(iUf,'K*ii(l< n  .if  10  y^^r  ■  f.J..  i.'ilu.'ti  h  weiit  to  the  wall.  Mr.  iHnfliWfrts 
wasaU<»  I'iltr  tr:  in  %i_vinK'  tii^t  n"  l-^^aelit  tjime  to  thoc<>r, -uir.T.  'j'he 
lamp  conlraveniy  •  uuld  bo  witlol  by  tht  lioard  of  Trade,  and  in  the  mean- 
time a  comumer  waa  absolutely  indawniMeii  by  t  be  worda  "  of  ami  incidental 
to."  In  (lie  face  of  Mr.  Chamaa'a  eridcpce  a»  to  the  ttoubleaome  nature  of 


motor  trat>afonner».  i-.  vs.'  I^n  i  fmni  tn  -ir^-.-  tli*  usf  of  f.ui:h  morhiiiea  ri? 
hail  l>ren  done.  V'.  iik  rei^in'.  I  i  tl.c  ;ut<--<^>L»  nf  i\ir.  nuull  cjii5ui:i.;'r.  for 
whom  ,Mr.  DauckwerU  aeemed  to  have  a  verr  alioctionate  re^i,  he  was 
amply  protoctod  b^  Ih*  «lMiao  ml  i*  Iv  w  Conrtenay  BoyK  bat  tha 
^u^atioB  that  (he  atWCntlon  ahould  be  earned  «nt  nndw  th*  LaadV 
Clau-««  Act  wa«  a  direct  inriult'on  to  every  small  m-i  Inr^e  <v«n>iiim«r  to 
levy  eondittoua  upon  tho  company.  With  the  ei  ei.-i  viy  f  the  I  , ndon 
County  r  i:  u  ;f.  Paddington,  and  tlve  Cily  t 'orporatiou,  no  local  auihorily 
waa  app<-4n^ii.-  :iL:  uuat  the  change,  and  these  three  particular  Iwitea  did 
not  represent,  tho  oimsumera.  Th^  limply  represented  themselTes.  and 
not  a  auigle  aiglMWnt  bad  mtt  the  eoBtaotiaa  that  tliia  change  wua  right, 
that  it  waa  ioerittUl^  tod  that  the  eUuHo  aoggostod  by  Sir  Courleuay 
Doyle  met  in  erary  iwsaiblo  way  any  reasonable  obj*-  ti  'n  t.i  urgeJ 
Against  It. 

At  the  oouclusiou  of  Mr.  K^Mkill's  sjieech  sc>-er»l  prote»t-i  were  made  ou 
bebntf  of  aonie  l,<iiidoD  l>orou^hs,  that  although  they  were  notaetwI^eiBllo. 
sinti'tlic  proiMwal,  they  wer«  content  to  comply  with  wlutever  the  BoiM  of 
'IVado  rule"! 

Mr.  U"  <SKII,L  replied  that  he  was  nut  referriii,'  to  London,  nnd  further, 
that  tha  bodiea  preteating  wen  not  at  pnatat  sa|iplymg  electrical  eoMiy. 
TVt  eltaed  tb*  enquiiy. 


COBRESPONDENCfi. 


ALTKP.NATLN'G  Cl'RRENT  WATTMETERS. 

TO  TUB  KDITOB  OK  THE  KLKCTRICIAK. 

Sib  :  I  have  read  with  much  interc.'it  t.he  arliulo  by 
Mr.  C.  V.  Dt7s<1a!o  on  the  "  Thwry  and  L'so  of  tlui  .\IU>rnauag- 
Catrent  Waltuitii-r,"  in  your  ij^uii  of  la.'--t  wwik.  Mr.  Drysdale 
appears  to  put  tho  wtiole  probiom  in  a  more  praotical  way 
tban  I  hire  se«n  before.  I  have  not  had  time  to  go  through 
all  hiB  argument*  in  detaU,  hut  they  look  to  mo  to  be  on  the 
right  lines. 

With  regard  to  llr.  Df^adiUe'a  reference  to  my  own  work 
on  alternating-carrent  mMSimmuita,  which  has  chtttly  been 

a the  nas.of  daotfoaUtie  lostrnnientB,  1  founded  my  work 
.  tSoof  on  the  iMiaoas  «hioh  Mr.  Drysdale  gives,  viz.,  that, 
TluiilMtnNiMta  nuilliodaieemtioaUy  shi^ 
pur  tx«eneno«,  m  it  if  fteo  ftom  nrimatiTe  wrar,  waA  an  ba 
used  with  spccid  oon^ieDaa  n  bij^'TOltega  fltmiitl."  I 
,  would,  liowever,  add  to  Uiis  ihe  Itnportaiit  pointa  that  ehetMh 
I  BtiLlio  in.^inauc'Dta  oan  be  calibrated,  and  their  r«adiqn 
cau  bo  rc  pro  i  ,jced  with  permanent  known  voltages  more  readily 
and  witli  simpli.^r  iiu  anH  than  insirumcnt;)  of  tho  dynnmoir.i'tftr 
type,  aud  iilsj  tliat  they  can  he  madi?  direct-ri'idiiii;  As 
Mr.  Drysdali:  says,  there  ure  diflicuUies  iu  using  elojtro- 
static  iti.itniineuls,  and  till  both  methods  weie  thrualitd  out 
fartbtr,  1  have  always  felt  grettt  hesitation  iu  strongly 
advocating  one  pyofcm  as  n^iinst  (h?  other.  What  1  have 
done  ia  thia,  belitvins,  i  s  Mr.  Drysd  ile  ^ay.-j,  that  the  electro- 
static syatem  waa  theoretiuuUy  the  beat,  and  also  that  the 
posaearion  of  eleoiroslatio  instraments  such  as  are  required 
for  tbis  work  would  be  useful  in  other  electrical  departments, 
I  have  for  a  number  of  yc'ars,  and  more  ogpecially  during  the 
laat  bar  or  five,  been  steadily  ploddiog  aJoog  invoatigating 
the  aetioDB  involved  in  electrottfttio  imtnimaiito  and  trying 
to  impRive  Ibrai  in  detail  and  «(  o«w  Yanflas  objcctumahle 
pointa.  Ihsn'aln  taitit  aad  I  tUDk  with  wma  loooeM,  to 
work  oat  a  eompnlwuiTe  qnriem  of  attenatinf  twtiiw 
founded  on  the  uae  of  eueh  inaltumeoto.  Thu  I  tliiiw 
I  may  fairly  say  I  have  done  now,  and  I  believe  for  moat 
work  it  ia  better  and  handier  than  a  dynamometer  system. 
If  Mr.  Drysdale  would  li^e  t  j  chU  on  mo  I  hould  be  happy 
to  so  into  the  matter  with  him  aud  ^huw  liitn  ex.'ictly  what 
I  have  iiehieved. 

Tho  Pap9r  which  I  read  in  Paris  1  am  now  having  reprinted 
in  full  in  Kogli^b,  nnd  if  anybody  who  is  interested  in  thcjo 
matters  wonld  (  irc  for  a  copy  I  shauld  be  happy  to  send  him 
one.  'I'his  will  ■  xpluin  uiatiy  pDiists.  As  regards  the  rest  of 
tiie  fundamental  qut-itions  which  arise  in  thn  mo  of  electro- 
static iDBtmmente,  I  have,  I  believe,  now  worked  tb- out 
one  by  one,  and  as  I  \iave  done  so  I  have  written  the  best 
account  and  explanakioQ  of  them  which  I  could;  these 
di.«.iointod  memoranda  have  been  laid  aside  one  by  one,  but 
press  of  business  has  so  hit  pWTCntad  my  briogiDg 
them  forward  pnUidy,  the  inon  especially  as  to  get  thim 
properly  undtK^OOd  I  tblDk  it  ia  necessary  that  aomeOM. 
shottid  WJiIto  •  nun  Ixmlt  od  the  aatQCCt— Yoara,  4a.,  ' 
lamdon,  Uargh  Ift  O.  L.  ■Aboksuovm 
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WIIIELESS  TELEGRAPHY. 

20  THE  KDIIOR  or  THS  BUOTBIOIAir. 

(nvudatlm.) 

Sir  :  Before  removlcg  the  air  wires  of  the  tbree  sUtions  at 
Antwerp,  Malioea,  and  Jirusaels,  I  made  a  final  experiment  on 
the  20tli  inst.  on  tbo  emplojmenl  of  altornating  currents.  A 
very  violcDt  tempest  which  raged  at  Antwerp  tore  down  the 
stavs  supporting  the  air-wire  on  the  tower  of  Xotro  Dame,  so 
that  the  air  wirtj  presented  a  suocossion  of  bcudB  and  kinks, 
and  bad  become  hooked  round  several  of  dip  projections  of  the 
tower.  Tiie  conditions  woro  thus  very  unfavotirable.  Bat  it 
is  an  ill  wind  thai  blows  nobody  any  good,  for  I  had  a  certain 
proof  that  the  croploymeut  of  alternating  currents  is  preferable 
to  the  employuiiut  of  Hertzian  eamaSL  In  fact,  of  all  the 
signals  transmitted  from  Antwerp,  naing  the  osoiUator,  do 
single  one  wat  received  at  Malines ;  whilst  all  the  signals 
transmitted  from  the  smim  kUtion,  bat  aUUiiog  »ltenu^g 
currents,  reached  Um  nb7  itatlon  «t  UiUlMI  Md  «m  all 
■mfc  on  to  fitoiaata. 

Tofnmtipb  I  niiialy  verified  the  pbtnoiaMk  diBWT«red  bv 
tttmot—'thmmM^  wUgh  had  puied  la  almost  unnoticed. 
la.  1885  mg  fillinr-eoaiitqriiiaa  Galseeehi  Onesti  disoovered 
tteflffNt Ol aUamating currents  on  metallic  filings.  In  1891 
BdimifatMlled a  system  of  wireless  telej^rii  phy  iu  which  trans- 
mitters produced  nothiug  1  1  ^  ti  renting  currenta  In  my 
experiments  of  the  20th  inst.  I  therefore  applied  to  the  receiver 
the  dibcovery  of  Cat/.eoohi  ODesti  tMd  lo  tba  transmitter  the 
idea  of  Edison.    Yours,  i^o,,  K.  OwniNi. 

Brussels,  March  Jl. 

[We  have  also  received  a  letter  from  Lieut.  Tonoelet  object- 
ing to  the  criticisniM  011  M.  Cnmrini'.';  rxperiments  in  our  last 
issue.  He  considera  that  the  object  of  the  experiments  was 
actually  attained,  a.'i  si^^nals  transmitted  from  Brussels  were 
Bucocssfnlly  received  at  the  repeater  station  and  re-transmitted 
by  the  apparatus  to  Antwerp.  80  far  as  we  can  gather  from 
Lieut.  Ponoelefs  latter,  doling  the Jaat  dajv  of  the  expeiiiiifliits 
the  only  failuteioeonnad  in  WO  MOdviiig  pact  of  the  ngoator. 


TH£  ALLEGI :i>  DECLINE  OF  DBlTfSH  OOHUEBCE. 

TO  rUK  KDITOB  OW  TBI  lUmMUR, 

Sin:  The  bogey  of  "Made  in  Qmmmj,"  and  the 
teitmted  cry  that  BritUh  eonnoraaisfcebiciiionted  in  every 
nwrfeetof  the  world  bad  mo  to  ailt  for  a  little  spaee  in  your 
aoiniatiB  to  place  before  your  readers  one  or  two  reasons  whv 
they  need  not  give  way  to  feelings  of  despair  or  even  dospou- 
deoej  over  the  situation.  Hy  the  ariich  h  which  are  published 
fisOTi  day  to  day  in  newspapers  ami  magazines,  our  foreign 
trade  is  made  to  appear  decadent,  while  that  of  ( .( iniany  and 
America  is  shown  to  be  as  rapidly  growing.  "  ( ,ivc  a  dog  a 
bad  name  and  hang  him";  tell  the  vhol?  world  duy  hv  <l:iy  that 
the  Briton  is  a  degenerate,  and  thathi!j<iermBn  and  Atm  ricau 
rivals  are  cutting  hhu  out,  and  the  prophets  will  lirinp  about 
the  fulfilment  of  their  own  forrbodinj^s ;  merchants  andraanu- 
factiircrs  will  boeotny  iliscoura-ed,  and  capiuilista  will  look 
abroLid  for  more  promising  fiehia  in  which  to  invest,  and  then 
\'.H  miiy  write  "Ichabod  '  over  the  gateways  of  our  custom 
houaos.  A  tT-eat  number  of  writerM  take  it  for  granted  that 
(ii  rmani  and  Americans  have  made  relatively  ikr  greater 
progress  than  Britons  daring  the  pist  20  years ;  indeed, 
the  opinion  of  some  of  the  authorities  in  the  symposium  on 
this  auigeo^  held  in  a  monthly  review  tbie  moath,  oleacly  is, 
iibat  Bfitaio  baa  Iwt  its  supremsoy  fa  th«  field  «>f  foreign 
eommeroe,  and  that  tt  baa  faUan  fato  a  aooOBd  or  third  place, 
behind  ( lerraanj  or  Anaiioa.  I  havtt aean  enoogb  of  German 
and  AmerieaolaotorietaBaiaatitutiona  to  fill  me  with  rr^peot 
nv  thinit  I  ham  Ml  no  wieaeiness  conoerning  our  own 
mttnaslO.  It  may  be  all  very  well  to  attempt  to  uyar  on  tlie 
Bntilfa  manufaetorer  to  greater  endeavour  by  warning  hint  of 
what  his  rivals  are  doing,  but  exaggeration, and falinanjcaaw, 
fal8«>  «t«temonla.  are  not  justifiable. 

V>';i;,  yoiirpcrtni.ssi-.in,  Sir,  1  would  like  t.i  liiy  the  following 
1  rutid  .stattwent  of  facttj  before  your  readers,  so  that  they  may 
draw  ihcir  own  conclusions,  from  official  data.  Th<-  annual 
gross  exports  of  nterobandige  from  the  Inited  KingdoOt 


<  iormany  and  the  I'niled  Stales,  as  given  in  the  statistioal 
abstract  of  the  Hoard  of  Trade,  di^  ided  among  the  inhabitants 
of  the  respfli'tivo  countries,  during  the  period  from  187!)  to 
l8dU,  split  up  into  three  equal  terms  of  seven  years,  is  aa 
foUowa: — 


r<riodii. 

riiitcd  KiogJooi. 

Total  nporta 

OernwDjr. 
Total  «xforta 
per  capita. 

U.8.A. 
IViUlasporia 
per  sajiHa- 

Oarmaiij  aud 

U.S.A.  ixuub'il. 

£U    4  1 

£«  17  6 

£3  2  8 

£7  19  7 

lB86tol892 

8   0  11 

4  8  4 

2  14  1 

7  2  5 

1893  to  1899 

7  9  0 

9U  8 

2  18  9 

6  15  11 

The  above  decreases  are  duo  to  the  fall  in  of  Hte 

year?,  the  actual  volume  of  trade  hii5,  of  courso,  greatly 
iniT  I  '  1.  liesides  showing  that  the  IViton  is  doing  more, 
mau  for  man.  than  his  t^ti  great  rivals  combined,  the  above 
statement  proves  timt  he  i.s  iocrfasing  h:a  lead.  In  the  fore- 
going the  f  xport  lnisines3  only  has  been  takou  iuto  aecimnt, 
and,  njoroover,  no  crodit  ha.^  I.i  en  claimed  for  the  great 
preponderance  of  the  ISritiah  sljipping  and  financial  inler.  nib-, 
iu  whicli  thig  liingdom  i.H  t'li-ilf  /,r\»'-i /><. 

Thanking  ^ou  in  anticipation  for  the  space  gtanied  me  in 
your  influential  columns. — Yours,  &c., 

BonlBtatistioaiSaaiatr'a  Boone,  Om.  jF.  8.  Baaomuix. 
Lowfatt,  W.a,  Uaioh  S6. 

PAHLIAMENTARY  INTELLIGENCE. 


BOUBKBHOUTH  OOftPOKAXraV  HUL. 

Ud  Mouday  tho  bill  promoted  hf  the  CtafparatfaMi  of  Bonniaiuiatlk 

Mnf  l>i(.irc  tti«  Si  l.  ci  Cu'imittee  "(  the  Huute  ot  Vordi  pmided  orcr 
by  L  .t  '<'rii:tijorr. 

Mr.  i'KMtUf  iki:  STKPHKiN'S,  K.C.,  for  tli*  promoter*,  mi.>  wmiUl 
dmi  firat  *ith  On:  Xt'\v.\-xhj  prapoaaU  under  tbo  bill,  Ily  th>i  of  Ust 
ymr  the  Curporaliou  bid  power  to  cooetrucl  ■  number  of  trams*; 9.  and 
No.  1  ttniuwey  in  t  ba  pnMVt  UIl  «M  an  ailditional  line  oa  an  altervatiTe 
route  on  •  portion  of  tiM  main  Um  leiate  throujjh  the  borousk.  No.  2 
wa«  i  nhiir'.  line  ijf  tramwuv  to  j-nniiM*  iwn  ulrMily  Au'lfKiii-^Mi  lluef.  and 
NO-  3  WAa  .iii  pxti-iiM  in   cif  .ill    iliT»(ly  nu  thtirii'f'i  L   line  itlUj  tl'.i' <JiHricl  of 

Wiir.i'ci.  'I'hc  jiicttl  euthority  o<  Wiotou  wa«  in  favour  u<  ttoumeaaoulh 
uudini.'  tlir  Une.  K<>.  4  tnunway  naa  for  tbo  intrpoao  of  giving  accaa*  to 
U>e  gciieraliiig  •tation.  far  which  (>}w~ers  were  aakai  in  tho  bill.  The  Cor- 
poration were  already  empowifMl  to  einply  elaotricity  for  |>ubltc  purptv^s, 
and  under  tlie  Tram  way  Onlir  ot  1900  war*  anthoriMil  to  coiwtruct  and 
^■ark  by  cleotiicity  their  tmmwayi.  Tliero  waaasnnlt  p«ne> ,itlii^'  Rtation  al 
pr^oent  inezi«trnce,bu(  it  hiu  i^iiiirclv  it  ^ullicii^ut  '.u  lur.^t  liit  pii  '-unt  needn. 
Ttw  poUtiMi  of  lb«  Poole  and  Phlriirl  Tractiun  Cit.  aguinnl  the  bil^  aub- 

mitlMltliatitwasiMiiptdiiMtlNt  llw  Obi  peiaUea  should  iieMitberiisd 
bo  eoMtraek  the  Wintoa  dnnch  ai  tlie  psUtionen  wer*  willing  etid  andMia 
to  extend  their  Hyitcm  to  that  place.  Ttie  petitiooern  alj»  «i>oiphuaed 
that  the  elTei:t  ef  thi>  \Vinion  exten>>ton  would  l>e  to  increase  the  number 

«f  rt%r>  »!iHi  the  f'',t-fi.inilioa  woutilbt  entitled  to  run  o»er  the  cumpany'd 
lini-.*  un.lfr  ilii.  |iniVL-i'm-  lit  tilt!  .\:-.  !i(  ". S'X) ;  and  lliat  if  the  Corporation 
were  si*!iUd  live  pmren  u<nt  tukfii  fur,  tli«  coinittny  should  bo  allowed 
running  pnnm  mwr  (he  VVintoo  line.  liMt  year  wbM  Uk  Traetiein 
Coinpaoy  tried  to  get  into  finumemouth  Ida  rnrporathm  came  forwatd 
with  a  bill  of  their  t.wn,  and  tho  matter  w»i  tlmrtiDghlr  thmhr-il  nut. 
I'arliament  ^rantoil  the  Cor|ii>i»tion  )iow&  <  f  i-  ..11  tli!?  tr»i  r.>Aj«  n-ked 
for,  but  aa  the  1'ractioo  iVinipany  tiad  Uid  Rrem  itrvoa  u|.4m  ttie  inooavf 
nirnre  which  would  t»ull  if  tin-  Corpoiaiiuii  did  not  riirry  llieir  xcheme 
into  (ffiNit,  r.irliamr.nt  ManctiiWcd  thr  t'i>i»;iait>  V  line  into  !'ourn«uH.utb 
up  to  a  (.rrtitin  point  on  esndition  tlutt  ixiwrr  nKfjubl  drop  if  the  *  '.ir{Kira. 
tir>n  comtiuctcd  their  lioM  within  two  yeara.  rurlianiral  aluo  luceded 
to  the  demand  of  the  ciimjiany  f«-r  tfir.  ii«li  rimiminic«ti"ri  otpt  tho  ('or- 
A'-'uiti  liaea  from  lli'^  1  Iu  ii.lt  hurcli  to  tl.i'  l'.>o>  «nIi-,  ^'iv  iui;  nn  an  diniTa- 
kut  to  tite  Cur|ior*tiuo  ruutiiug  powers  orar  the  outaide  pieuca  of  line* 
belongloK  10  the  OMtpaiV. 

Mr.  MOOX  (for  tho  Traction  Compaey)  «ai4  (he  eumpany  olTLiied  that 
arrangeimit,  it  waa  not  impnaed. 

>lr.  I'KMUKOKi:  STKrilKK.S  aid  it  bad  been  found  necesMry  tn 
widen  cerliii  ^ti-t-cts,  nn'i  to  'omtriict  !o>p  !ia««  to  relierethe  traffif,  and 
it  wa»  loi  Uiii  >■•  mju  tlmt  it  wn.-  ;.>roi'"wd  I"  inrurly  double  the  coat 
of  U*t  year  a  uodertaliiuK.  The  question  waa  how  did  tbeae  prupoaala 
injwt  US  wttHa  tWMHgssMfaay,  Ha mlaalnsa tNy  it'd  no  locnt, 
and  eliatiM  MM  h*  htild.  TiMii'e  WKt  mmlf  leod  tetnwaya  with  per- 
rniwion  t>i  paaa  ttiwa|^  the  borough.  The  rnntentiuu  ul  the  couipooy 
amountol  ii  tUa  t  thst  limy,  havinf;  got  thcae  running  [nwer*,  thr  Corpura- 
rk  n  wcri?  npvor  to  put  in  any  huMttiooa.  l(  tho  eompaiqr  «***eil  ihoir 
o|ij.j^:'.i<.h  tliL-  r:;i|«>raUonwiiufdMirillla||tlwtttiqrilMMUIiatariiiiitiag 

jjuwera  over  .No-  1  Uiunway. 

Mr.  XtUUK  aaid  bia  clients  wm  ownan  of  the  Toole  tramway  anil  the 
ChriMohttrcb  bnuiub.  The  BovrmiBMikii  Coriioraton  bad  alwaya  laihlei 
trpBway*  ia  the  boiroiiKh  uaiD  ISOOl  and  had  rafuaed  In  |i«rn>it  any  tiam 
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»•»»  to  enter  the  borougli.  In  1889  Iht  f  .'gtit  IfdllwiiT  rnrnnn-sioners  parMd 
n  lini!  fr«ui  Vool«  tx>  tbe  Hotel Metrufi'  ic,  II  mnu  i.iiiuih  l  ui  ih-  ror|Kin»- 
tioo  refuml  tliclr  wuictioo,  auil  (b«  lifbt  railws;  wm  i*topprd  At  ilia 
bounibriet  of  th«  bomuKh.  IamX  yeikr  ttie  compao;  promotea  a  tramwsj 
froiu  Christcfaurch  to  the  Hotel  Metru|x>le.  Ill  that  ciw,  the  staxidiDg 
iriet  providdd  that  tho  dwwnt  <>f  the  local  auUkOrily  ibould  only  apply 
Whmi  two'thiidi  of  tb«  propowd  liiic  wm  nilbln  iU  area,  the  bill  caiu« 
bcfm-p  rai'iiui'Mit,  ml  it  wn.*  admitted  that  it  »»!«  uni5t-«irabh-  lliere 
sli.inlii  lie  tt  breuk  it  th«  i-  jiiii;irie«  of  Boornt'iiiu  iOi,  If  llif.  additional 
lii>e  Do«  Mkcd  Ufr  ui  Wiiiiua  mtrc  aaoclioDetl  the  Corporatioa  would  have 
iiicreaMx}  ninninK  power*  over  the  oomniqr'a  Hbm  becHBathare  would  be 
•  (rnh  ttream  of  tnltic  drought  on  to  tben  tram  Wintm.  tite  Corpora- 
tiuQ  would  be  taking  adrantagc  nf  th«  powtr  AtJ  cot  U>t  year  to  earry 
over  Uie  coinpaoy's  lino*  a  traffic  which  waa  not  then  coo icni plated  by 
either  jurly  .  r  Vy  rmlismcnt.  If  IbcM  powera  were  ^rnnlfil  thf  nm- 
puny  111  iKive  •  ui'j'.iiiug  in  return,  and  what  thoj-  ii>l,r  i  -rr 

through  ruDt)i>ij;  puwen  ti>  VViutvit  over  the  pr(^>oaeil  new  liue»,  Imic  not 
laniHiiKpoww* owr  tbit4lhete mtUn  a{  tha Beuniemouth  tramway-. 

Mr.  rEttBROKE  RTEPREXS  mH  h*ttm  tha  coiapmy  could  g«t  to 
Wloloii  tli<-y  matt  p«<a  <mr  llie  ItoumciDouth  ( lurporatioii't  autliortted 
Hue,  and  that  tbey  bud  no  power  to  do.  The  I'liule  liiie  wa^i  okiuie,  the 
Cht"isf  •hur  'i  Iii>B  was  not  made,  aud  the  Corp  T^tinti'x  lin<'«  were  being 
prii:  r  I'llv.l  K'.iS  -.n  fuHl  aa  partible. 

The  t  'i>roinit<ee  dediled  that  lite  Traction  Couifiury  bad  a  tofui  tttiruli. 

Mr.  LAUBV,  CA,  mU  h*  wm  cmuultiug  engineer  lo  Um  Boiu-ueuioulh 
Ckifponitioa.  TN  rfltet  of  tli*  ruiiniog  powcra  gino  to  tlie  eoiojiauy  by 
laal  year's  i%ct  waa  ftucb  "n  nrrr.i.Mn'r  {]:>•  d:i}Mr %*'vn  •>!  thp  tntwway 
line  through  llournem^  urh.  ThTi-fi  i.?  i.hr- jirc'po^.l.i  luv.v  :ii-.ilr  wrro  the 
(fiiect  of  the  powers  th«  Traction  C^pauy  obtaiuett  l«»t  yoer.  Tho 
doubling  of  the  lines  orer  which  the  company  had  t:<>ea  ((ivwi  nraning 
powers  would  cost  the  Corporation  line  £26,000  or  £30,000.  It  woold  be 
a  eerioue  matter  if  the  enmpany  were  li>  be  permitted  to  adt  for  more 
erery  time  an  eitension  w»»  In»d^^  by  the  Corporation. 

M).  MOON  contended  tint  if  tU  WintoB  lint  bwi  ta«o  Man  Ftrli*- 
iiieiit  L i^t  year  running pown  nwdd km  Intn  gMatad  to  th» Craipnj 
uD  reoiprookl  iMtat. 

Tbt  OoatBittae  Iraiid  (b*  prMmbto  pmaA  id  Iw  m  Oi*  Iramwayi  pro- 
poted  wore  eooeanwd.  and  ordered  that  tha  TrMthm  Campsoy  sliould 
bare  running  pi>w<!r»  orer  the  Winton  lima  in  well  am  t):i-  '.  .  ji  '.■nc 
propoaed. 

In  dealiiij  with  the  petition  of  the  Hr.tmii-niritith  mi  I'oolr  IClctirie 
Supply  Co., 

Mr.  PEUUROK&  OTKPUENii  aald  tbe  pelitiouen  took  eaeeption  to 
aiMM  12  Ol  tlia  MU  dMlillg  «Uh  lUtft  for  tb»  WtW  fneraling  >uUon : 
dauae  31,  bf  wUeh  local  aollwriiiM  adjiMBt  t*  tta  baiMigh  or  along  the 
route  of  any  tramway  worked  by  the  Corporation  might  be  >uppliod  with 
eatri^  subjet-t  to  tbe  approval  of  tbe  lioard  of  Triuic  ;  and  to  rlauie  33, 
authoriflijit;  ;Jif  supfiiy  nf  rpy  tn  ;iny  trarnwuy  r-nnpany  aIJt^ll1ri;•<^!  Ui 
eiiiMrurt  line.  uuili-T  the  I.if;!::  llnilwiiy  .V  t.  \Vit;i  r*i;iinl  t-j  ..Iiu^i-  12. 
the  ]ire*eiit  geocratiog  autiuu  mam  uul  Ui^e  «q....uk!i  tu  uieet  the  ueeda  of 
tha  barotlgh  for  tnttway  and  dectnc  lighting,  aud  tberefcwa  •  laiKir  «na 
uraat  ba  onelad.  Tht  pi^-iiiMter*  were  r'lily  afruhl  lliat  tha  ttnliimipMld 
lie  hi)  Lionvcuient  and  m>  birge  tlnit  their  liunnoi  wuulil  be  ilaiuAgnl.  In 
regard  ti>  i'l«u..e  31,  its  powers  rouM  only  be  exerci"-!}  with  the  asoctionof 
ihu  lloiird  of  Triulr.  Wliat  wai  KMigki  was  that  tlie  Cor|Kiraiioii  having 
iu  own  Byi>i«u)  for  its  own  ran  almildliMra  pMiar  toaapiiiyaByMy  who 

might  re<|uire  electric  power. 
Mr.  I.ACF.V,  C.E.,  having  spoken  in  supparl, 
Mr.  BALKOint  liUOWNK.  K.C.  {(or  tha BwmMigiMtli aad  Paola Eho- 

trie Supply  Co.),  »Ri '  ll.iMru^diivith  liH.Iitt  pn^nt  no  powar  toaap|lt]rail7 
private  individual  HitU  cleetrii  iiy,  Ijut  tlir  i '..rj.  .Mtion  wm  BMrMlkilljt 
powers  to  enable  them  to  compete  wiih  hii  compaov. 

Mr.  PF.MBaOKB  STBranrS  Mia  tliv  did  mh  aiak  ta  aspfilj  pinika 
lighting  at  aB. 

Mr.  BALFOUR  nUriWKK  «atd  if  anyone  oSVml  and  had  pa«W  lO 
supply  for  olfctric  lighting,  than  Beameraoulh  woul<l  ba  able  ta  wiffSj 
th™  with  l  ORor  ir.  t.ulV,  wStich  would  be  oom petition  with  his  company. 
H«  a^ksJ  tli'j  <  otuuitltL  •."  icj.vt.  this  portion  of  the  bill  n^.  int.:tftring 
with  hia  oompaiiy.  Outride  Iv-jndun  competition  in  eloe'riiity  wat  not 
allowad,  and  in  IJaodaa  tha  aamMtitioK  »ai  bttmtii  eawiwiiiiaa  mti  ool 
IwtvaM  toMjanfaa  tad  local  atitKeritita. 

The  ConimtttPS  uUimatrily  deci<led  that  cluvi»rs  31  and  33  nhould  noi 
itnnd  part  uf  tbe  bill. 

On  Wednesday  tlie  Co»iii:iitt«<?  dealt  with  tiie  clftuwi  of  the  bill,  when  a 

new  clauae  was  brought  u|  l  -tidf  of  tlie  Cjrponiuon  b)  give  effect  to 

Ute  dectsiua  of  lb«  Cummlllee  m  regard  to  the  i;ranliiij  of  runiiiD);  uiiiren 
to  Iho  PiMla  and  OtotttH  Rltctcia  TraelioB  Co.  ever  the  direct,  Wfaileo 
lina.  On  Mttlf  of  Uio  Tlraetiott  Oraiiiaay  ruoolng  puwem  wcrr  alw  aAad 
Mvcr  a   liv'-r._-»>nt  liitf  ".nwnrvU  Chri^tcfiurch,  but  iIiik  the  Committeo 

Uo  Tuesday  the  Coutmittoe,  a(kr  cooaidenag  the  remuniog  ^tiona  of 
Um  MH,  |MaMI  Um  (r«MHH«t 


UNDEEOEOUND  EAILWAY8  IN  LONDON. 

Iu  tbe  House  of  L  ords,  on  Friday  last,  it  was  r«a<>Ivrd  thai  aCommitfie, 
OOBtisitiMat  tho  Sari  a(  Lwiiwiait,  the  Karl  of  ){>•>«!,  Viscimnt  Knuta- 
latd,  hum  Wimlsor  and  T^rd  Hmiea  be  a|i}>oiiitcil  lo  j'>iu  with  a  Cora- 
ttiltceaf  Uw  House  of  Cominoni  to  r niiaider  aad  niKirt : 

1.  Wlielber  tbe  lines  iJ  mute  f.ir  undatframd  rallwAjn  in  and  neu- 
London,  pru(io*e<l  by  bills  wliiili  have  been  or  in»y  !>?  inirodui^J  duii^ig 
the  pioeiit  scscioii,  are  best  calculated  to  aSor  l  fn  latn  .i  for  prrient  ^nd 
prtrfwbie  future  tradic  ;  and,  if  not.  what  morliQutions  of  tlum  liuei  of 
mite  an  desirobk. 

9>  WitH  spri-i.ii  pr:>vi>ir.ti.  if  any,  •bouM  ba  Ditda  for  tha  proUcUan  af 


owneri*,  ]>H.N'^  mh!  nf-mpTflm  nf  pr^.pprttV^  aflifi-^rnt  tn  undergroutsd  rail- 

3.  U'hitt  sfieeKki  Csrms  autl  cuQdii.iuii«,  if  nay,  as  to  coii-^truc-tinn  ivi 
working,  should  ixs  impoasd  upon  the  promoter*  of  the**  lines. 

4.  Whether  any,  and  wiiicli,  of  tlie  acltemes  proposed  by  the  sud  bil's 
-IitbIiI  nnt  ha  prnrtwrtod  irith  daring  fbo  prMnnli  mrinn  af  Tnriiaiifiili 


KOM'B  VOBTOH  AHD  NOBTBnSU)  tUOtWAlB 

BILL. 

Discus* ioo  on  thia  bill  waa  mumed  by  tbe  .Select  Comaiilt«i>  if  t1i<i 
House  of  Commons  presided  over  by  Ixml  Btanmore.  Tbe  Ihstrict 
<.'ouooll  seek*  powers  ti  construct  electric  tramsraya  on  the  evartaad 
trolley  nysttm  to  counect  tbe  district  with  the  Btruiiagham  tramway*. 

The  (".iTiimiMT  iccidfd  thut  tlie  preamble  uf  the  bi:!  waa  prured  extiept 
fi  r:h<^  f.vi  known  .vi  ili.j  \!iili11et/Dn  Hallmu.]  li:ie.  Tbe  pnxnoler*  uf 
tbe  bill  iwtvrve  the  right  tu  cany  their  irautway  by  i>a  alternative  rouf. 
Tbe  CauitlN  daiMM  to  Uaait  tha  hatrowing  i»wers  of  tJi*  LTeoMal 
under  thtaadMBM  ton  mm  lo  hoaiiocitadin  tbe  bill,  and  eubjectlotha 
approtna  «l  tbo  Loeal  OoNmaMnt  Dtnid. 


WIRELESS  TBLBaSAPHT  IN  THE  NAVT. 

Iu  tbe  H»u*e  uf  Commona,  in  Toeeday,  (it  reply  to  Sir  J.  Ltevg, 
>tr.  ABKOIiD-rOfinSB  «iM  tho  "OyUr.'^thnniMiMimthnltabB 
and  DachOM  of  York  on  (hair  Ookaial  tour,  waa  not  BlMd  with  wMom 

telegrapti  apparatus.  Wireless  telegraphy  had  been  in  aaa  in  tbe  naty  fer 
soma  time,  and  it  was  not  expected  that  auy  special  informatioa  w<wld  be 

derivr  1  rr::ii  the  oi^Tat^ins  eoml'iic'.ed  by  the  ■.irni'fm  swyiinpsnyioK  ihe 
"Optiir,  "  i>r  '.[lAt  any  i  i^pt.rL  Lij*iti  ll^e  -i;b_ie.jt  W'luM  Iw  v.ilur,  Tiiir*!. 
six  shipe  in  the  oavy  were  Qitel  with  wireless  teiecraph  apptratu', 
and  imngHMatawtra  in  fngroN  ftw  ainiltr^  oqainnng  othar  ilii^  e( 
theilcafe   


LEGAL  nnmioracE. 

Loatai  Ctomitr  OcomII    MtbwnlilHi  BImMb  Bvnlf 

Tht*  «*aa  waa  baton  Mr.  Jnitiea  Parwall  en  tha  IBod  fnU.  on  a  motiun 

by  dofeiiilsiits  that  under  sec.  4  of  the  ArUtimtioii  Act,  18fl9,  all  proc^cliTij!* 
might  be  stayed. 

Mr.  I'Al.Ftiril  rRiiWXK,  K  C  ,  for  Ifie  motion,  said  that  tlie  matter 
::i  .li.<|iui<'  iir:^o  nui  i)f  thi'  I  ..1111.111  I '  luiity  I  ninoil  luiprovemsnt*  Act,  1899, 
UD<ivr  which  tbe  Cooncil  got  i«ve  1 1  make  a  tlioroughfare  from  Holbom  to 
tbe  H  sand.  Tba  Metropolitan  UUtctrie  SwiJ  Co.  bad  ime  of  their  great 
(coeratiinK  atationa  in  Sudinia  atreet  and  opposml  the  bill  under  wbich 
theC<>uiu:il  obtained  their  powers.  The  eomrany  i-al  I  that  if  the  Council 
sloppi'J  llitui  iu  working  for  a  »i^;l;^  l.iy  .v'l  i  ln-ii  r  ist  ijicrs  would  bn**  lo 
gil  their  electricity  elsewhem  and  they  would  ioae  them.  Acconiingly  a 
r!auj>o  wet  in^srted  in  the  t'ooiK-il's  special  act  eecuriog  the  cum- 
paay'a  continuity  of  supply.  The  company  said  they  did  not  *e 
■nieh  want  compenwtian  for  the  taking  away  of  their  praperty 
BB  that  ther  should  be  Fe:ured  in  giving  a  continuous  mppfy  of 
•»urT»nt.  T'ti'Iur  the  ?»>5!ioii  of  the  C  I'la  il'i-  .\.'t  o(  1899,  referred 
i.i.  .'-  Kti  |i[ijviilcii  ih.it  '.bs  Council  sliju.il  i^sy  <  r  *reuro  to  Ihe  aatu- 
f actum  of  the  company  a  sum  equal  to  the  coat  of  aceetiag  a  nem 
generating  station  upon  another  site  with  new  nlant,  an|inMa  ofgWiataUlU 
and  supplying  electrical  enn-gy  to  an  outfnit  of  not  lata  than  d.OOOkw.^  tho 
Council  t)  pay  tlie  company  all  costs,  expenaes  and  damagei  incurred  on  a 
failure  by  the  company  to  carry  out  its  contracts,  it  was  provided  that 
all  diipules  5boulri  b*  it'ltkil  by  sit-iti  Ali.n,  atui  tliat  tlie  Counoil  ►1t-Mj|d 
not  enter  ti 1-1  ami  take  any  (lart  of  liit  ci'Bi;n>;  siic  r.t  llie  Luuipsiiv's 
stattoo  until  the  eipiratioo  of  two  je«r*  after  they  had  |>rovid*«l,  at  tlwir 
own  oivMin  and  ttitadn  tho  ooii«aar.  n  tte  diaraf  bmkUmaand  ataii- 
able  for  iha  areetiin  of  a  now  gtnsntiBK  alntlan.  Tba  CmioctI  gaea  tha 
company  n  site,  and  had  to  give  the  coinpiny  lime  to  erect  a  crnTsling 
ttntlou  upon  iu  There  had  been  negotistiuns  with  re|;.r.l  tn  iii<'  l»uae 
aa  to  III'  I  ii  »  ii.c  <if  111*  i-<'w  I'laii-.  nnd  it  appeared  from  the  writ 
the  (.'  iiinc-il  h.it'  !,sm-il  'lial  tli'jy  lia  i  tiiisundcrsUxKl  the  companj'a 
contou(i«>u  m  to  this  capm:  ty,  <u>  Uui  company  htd  ne^t^r  a^ked  U> 
have  a  plant  i^nrnded  capabia  ol  an  output  of  oiorr  tliun  >l,000kw>« 
but  one  ca|)atte  of  prodnainR  nnt  less  than  4,000iiv.  It  wu  a 
matter  for  arbitration  to  deterfr'TH"  wlmt  nn  hiiieiy  woul  i  m  i-ure  to 
ilie  conipMiy  that  output.  He  cuut^uili-.l  tlni  urbitration  was  tlic  ;  r.i]<T 
IH-oceeding  to  decide  the  |>aint  in  dispute.  Toe  company  liad  appointed 
8ir  K.  Uriuowcll  aa  their  arbitrator.  He  did  not  know  whn  had  bm 
appmntcd  by  the  t'ouncdl,  hut  his  submission  was  that  tha  two  aiMtlMon 
were  capable  of  deddiog  the  matter,  t)f  c  jurse  the  onus  was  upon  tlie 
Council  to  show  that  the  matter  was  one  for  the  Court  of  Chancery  toiiear 
uiL.I  i!c:,Ti:iii,r.  Thf  .■irli;tri,ti.-i:i  w.k'.  5ip:ii!ini'.  It  sCPffii-'l  r  fjn^d  that 
if  ...rii.l.!|i  hiiii  t.i  ilcLi..!,-  ilii.  ..a.'..-.ir  ii  til"  i-i;:<-ine  vuM  I'l  All  livl  'o 
cousiilerably  ai  he  woul  i  have  u>  bear  ex|iert  evideucj  ol  wtiat  a  planv 
capable  of  sup).|yii>g  4,0OOkw.  was. 

His  l.oKI>sini>(ai.l  it  >r  incd  lo  him  that  all  that  WM  WTaiiBd  to  tha 
arbilratiuu  «ai  tb<t  amount  of  compeoaation. 

Mr.  r.ALFOI'K  BKOWNK  sail  he  asknl  that  iho  antiod  ohoaM  ho 
>t4i«H  until  the arWtratioa  bad  boan  ditpoiad of. 

Hi.  l.'JltOSIlIPaidit mlg!hlhcthoamro«ipoaiivol«4oao«ounMiDOW 

lUJCgeated. 

llr.lUUWR  BBOWWEaikad  if  hU  Lordih^  wnnM  kavo  the  caw 
hcorlatowo? 
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Hb  liOKDSHlP  tM  h*  could  Dot  decid«  Ui«  ctw  withoot  Mptrt 

evuItiMMi,  «ntl  thought  that  twn  ;:reat  lioJie!i  likf  ptsictiBa  orA  Mtv.AnntJi 
nh  jaU  be  able  to  determlDe  nn  tiie  be^c  cuun*  Lo  fiuniue-  If  l-oth  tiilo 
could  nl  tlMir  ef idmM*  togelW  h«  would  b«  wiUioj;  to  |ak«  the  case 
BMtar. 


Mr.  BOTCHBR.  K.C.  for  Oa  OMued,  idd  !t  «u  in  111*  ialmUa  el  Ui 

elieoti  to  piwwtl  with  the  caw  at  ODoe,  aa  they  waoted  to  male*  the  »tre«t. 
The  compao;  bad  two  roan  from  tha  time  tfaey  got  the  rite.    Jt  cerlainl; 

w»a  a  ernie  in  which  the  <ii3f<ilfpn  oyRlit  to  be  decided  at  onoe.  Hit  clirnts 
caulil  Im*  rt.i/lv  ill*  M«r*(k  iiflrr  MiitfT-. 

Mr.  bALKOt  K  HKoWNK  (wd  the  qusttioo  n(  l,0O0kw.  might  im  w 
£60,000  or  £«0,000i  Ilatkb^  »f  couiMk  bmii  that  liitdUal*  wouh)  have 
to  go  to  the  Hott«e  nt  horm.  He  thouitht  the  huUwr  pka  would  be  fur 
hi"  rxvr.lihiii  In  nlivT  the  t^'.'.on  until  the  arbitralioD  wa»  heard.  He  liad 
power  Uj  do  it  uii  ler  the  Arbitrati-in  Act. 

la  the  r«eult  it,  was  arrao^l  thit  hia  lariU)il;<  nhr/uld  take  the  cato  on 
A]>ril  34  with  oral  evidence. 

HU  LOKDSHIP  (to  Mr.  RtJCour  Browne)  :  'i'at  npifrt,  eridence  U  aa  to 
what  jilaat  in  neoemarT  fcir  ;ou  for  jour  aupply. 

Mr.  BAI.FOL'R  BROWNE:  Yes. 

H:a  T.OHDSHtr  :  Tnu  mutt  hfkVii  Arhhril'ioa,  but  you  Wf  DOfc  tllillll  it 

w.>rth  whilr  \o  proc*fyi  witli  it. 

Ml-.  liALt'OUU  i;HUWNI-:««d  Lint  mii;bt  l>r  s... 


fcorrewvrBa  tbtt coimdsnoie  aumoer  cii  tM-kiu 
•e « cr.  I  ( the  (iefcitdaota  were  allovcd  to  go  i 
Ijr  XMiW  to  my  dntk  ttaj  iikad,  it  Miiikt  ka 
Thenotke  that  the  defendants  had  rim  the 


BreatfoTd  Distiittt  Ooaneil  v.  the  London  UDit«d  Traiuwaya. 

'rtii*  oa*v  c&D'.e  \>ci"ie  M: .  Justi.i:  I  ti.  \\rV,  yr-'torilAv.  mul  an  *f  ti  n. 
cUioiu^ig  ilukl  iu  ac\.\>nliu»ji  with  the  true  coii«tructiuu  of  Itic  United 
Tramways  Acta,  1806  and  1899,  Um  MiadMU  wvre  not  outitM  to  mn- 
cnaice  tltc  coostructiun  of  tnmwajr  Wov  7  of  tbeir  sjalem  on  1an4a  wtthtn 
the  iihuDtiffa'  tlUtrIrt  until  iWj  hail  coro;:lifv!  with  tt.e  requirfmenta 
impni«d  upon  thn.i  by  the  pr.iViBi  .01  cf  tlie  Tniulway  Act  tti  1870.  mul 

for  an  injuoctioti  to  r<«Uiuji  defendaota  from  eioa rating  the  soil  or  iuter- 
faring  with  the  aurfaoe  of  a  certain  highwiy,  aod  fiMl  INiDg  thli  WOld  «r 
auT  part  for  the  purpoaee  of  a  tramway. 

Mr.  BUTCHKK,  K.C..  for  the  pUintiflEs,  add  Unit  the  &rat  point  to  be 
derided  waa  whether  or  do  defendants,  liefoi*  tkey  broke  op  the  road 
and  )»it  in  tl>»  tnntnii  thiiy  propiwwt  to  lay  down,  were  bouod  t  j  wiJou 
it.  It  wan  luimi'ird  tl<«t  the  defendanta  had  uol  yet  taken  ^tiy  r.tt-;« 
todPtbat.  The  stvond  point  wai  whether— aaniittlag  plaiutiffs  were  wrong 
M  lha <iH  iwial  ihfcndiBti  had  given  a  rtgateMUo*  before  they  c<»n- 
DMiMtd  or  andwnMKd  to  break  up  the  atreat  t  DarMnUnta  alleged  that 
tbey  were  not  bouod  tu  gire  any  notice.  The  qu«stion|of  notice  waa  not  a  mere 
Ucbuical  matter  at  all,  because  heahould  call  arideim  tbataloog  this  road 
the  defendaots  proposed  to  brtok  op  and  lity  thmr  m«iiiB  at  n  cortaio  depth 
there  were  a  very  conM<lorsbl«  number  ai  liiiinn  coramuuiL-atiiig  w;l!i  msin 

_  I  and  break  up  the  streets  and 
t  to  mmikm  naatUr  |p  |il>lBt<fc 
1  gliw  the  pWaliBididB«ig(««tlMa 
any  infonnatioo  m  whtt  drpih  It  wan  propowd  to  lay  tlie  maiD*,  nor 
how  ibey  pmpwed  to  aT.iUi  t^mi  liiog  drain*  and  newtrs.  H  appealed  that 
iu  1B96  plaiutiffii  k***  defejidants  notice  of  ih<»ir  intrDtinn  to  oppxse 
defendant!'  bill  autluniiiiag  th«  can«tructi<>u  ihe  tmumsvp.  u  th<-y 
coutiderttl  It  would  interfere  with  their  rights.  Uu  JLutb  1,  1S33.  ai» 
atcreement  waa  coma  to  botaraM  plaintiflk  Md  defeudaots,  the  effect  nf 
which  was  that  clsintitf!  ahsBdoned  tMr  oppodtloo  lu  the  bill  in  oon- 
s'deritinfi  d»f»n<?Bnt«  granting  thera  certain  cunccssiuns.  In  ♦u1i«tsuce 
the  priivii,i.,iiB  vf  thi-  ii^'reeiiieol  were  inserted  in  dcfvDdanti'  special 
met.  Tlte  whole  i^ueatian  io  di»i>ute  turned  upon  the  oi^ustmctioD  of  tliia 
a^HMMfc  OMd  tta  «|iaaU  Mt  et  the  defendant  company. 

TIio  «MW  tar  tbe  dundaata  was  that  what  they  were  doing  was  merely 
Uying  down  an  electric  cable  for  tbe  purpose  of  feeding  tbe  lints  alraady 
oonstructsd,  and  that  this  did  not  form  part  of  the  omstructi'm  of  tramway 
Ni).  7  nt  »)),  nn-1  thst  sufh  imtiet  aa  liad  beew  trr^ril  i>y  (hem  ujicn 
[.!.j;iititT«  wa"  ft  Hiji3ii.ier.t  c-^iii[iuaii«  with  the  Act  of  \ti70.  The  ilcffoJiui^ 
farther  said  lint  their  mains  were  mad*  of  Mch  lliuibie  uiabtsrwl  that 
ih^r  aauid  aari^  araM  towUKg  (ka  aiism  aad  drains. 

At  the  e-aahHioa  al  tka  aimmMrta  his  Lordahip,  in  giving  jwl^ment, 
came  to  the  cunclusioa  that  what  the  dafaDdanta  were  dobg  w«*  for  the 
purptxe  of  bava  tide  inipplying  electric  power  for  the  purooars  of  their 
aeventl  atithnriMd  tramway*  ruiMiiii(>  nmtli  »rn)  >:iutli,  una  slthoocF]  it 
migi^t  1:"^  f"e-^tble  to  oce  thst  eli-ttrie  enpr^^j  fi  r  '.hn  purposfrt  t-f  tnimwiv 
No.  ?  whf  u  completed,  the  lit&jjiA  istne  sot  laid  for  that  purpc«e.  He 
dieided  that  defendants  ware  imitc  within  thtir  ifgUa  ia  daia|  what  OtiJ 
liad  done,  and  that  Ihey  had,  on  tbe  jwiot  aa  to  aotics^  Wlllllad  tha 
taqiuii«naaal» of  *'■<■  <A  t).r>  IQ70  Aet.  The  aeiioii  OmthntM,  and 
t lia dlHaiiW' 1  Willi  <x«tH. 


Barlow  Bros.  ▼  Robert  Jay. 

Mr.  Justice  Lawraooe  and  ti  jury,  nn  TiH^  dsy  fiml  \V&!r;eid»y,  fifand 
an  action  Iu  recover  tll«  prucal  trrUin  flcttili;  ligliUun  wurlt  ili<ue  Lii  ihe 
defendant's  premise*  and  fnr  dsiimges  for  brtiu.li  ul  timiradt,  I  he  delmco 
was  that  the  dafeodant  waa  induced  t)  enter  into  the  contnet  by  mis- 
repreecDtatioD  on  the  part  of  the  plaiotilTa.  The  plaintill^  weio  Barlow 
Bros.  It  CVi,  clcctiiiai  LVjiitrittur'-,  S!i»((r«bui7  ^ren1Jl•,  biiiiiloa,  and  the 
defrndant  n  jewfllcr  in  V^i  \  ruar!,  Ulii;t;;i.r,  London. 

Mr,  FUOTE,  K.C..  fur  t>iaiiiui{s  ttud  defendant  euiptoyed  (iliuotiirs  to 
da  tka  werk,  but  lb*  defence  raised  was  that  the  ptaintlHs  iuduwd  him  by 
(raad  to  anlcr  Into  a  contract  by  reprwentiog  to  him  that  the  >-'urrent 
nw-oasary  for  the  ooro|>let«  lighting  of  hia  pnatkea  < "u I  l  bo  obiointd  fnin 
the  Mington  Vestry,  that  the  plaiatilFsattiiatlilie  v  cri;  intoMued  by  the 
engineer  to  thu  Vwtry  tliat  tbe  Veslvy  was  not  able  tu  tupply  tlie 
Dccseaary  cunent,  iu;d  that  Ihi:  pliiiitifia  fraudenl ly  conoealeil  the  said 
facta  from  the  defendaut.  According  to  UataaUraotians^  a  mora  innudaat 
ahaipgfftMiiiiMamriMdih  )b.liiyiiMmgaU<itl«t«*ihtteV««if 


for  the  electric  li^htiog  of  hie  premises  lon^  before  plaintiffs  were  em- 
ployed. He  obtained  full  infofiiniioii  fioui  tliem,  and  at  the  time  knew 
exactly  what  power  ihoy  h»d  to  provide  current.  There  was  do  fountU- 
tioQ  for  the  aiiegatiou  Uiai  plaintiffs  had  ever  coDoraled  or  miarapre- 
'  '  aagrtbiBg.  The  work  began  aa  tu  back  aa  8o|>t.,  1890,  whao,  at 
aatll  request,  plaintiOs  gava  an  aatnnaila  of  £183,  and  Baatly  aorced 
U>  do  the  wurk  far  4:117.  10s.  Tbe  iosullauoo  waa  to  bo  fur  SCO  16  e.p, 
Umps.  liefnra  the  nuik  was  complct'd  defendant  was  informrd  that  the 
Vfntry  would  be  unable  t"  ^uppiv  ,h11  ihc  current  riw^uirpd,  md  hf  rufTised 
ftllow  the  '  ontract  tt)  pi  -  .l  lii  iuub  pljiiuii!!'*  lol.l  luin  could  use 
&  up.  iuBUJ^U  of  16  c.p.  Uui)'  uutil  the  \  eelryvras  able  to  supply  more 
current,  when  the  lamps  cuuld  be  changed. 

Mr.WALLAC'E,  K.C.,  M.P.,  for  defeodaiit,  said  plointura  wan  iMlal* 
]i:in  tin- e5i-.:tr;;?  linlil  for  otlirr  p.jDp!i;  in  ibjffi'i<l7iot"i"  iii<iK<ibourho«id,  and 
he a*kt>l  whrib<T  it,  wn  j]  i  |,o.,ihlc  to  f;i'i  a  rtupply  of  idm'iricity  from  the 
Vettry.  Hr.  Bariow  told  him  tttat  be  couid,  tin  I  iipm  that  a>»tiraDcc  ho 
entered  into  the  contract.  It  waa  a  fact  thatothrr  tr<idr^:nf;a  wiio  uiiabl' 
tr>  get  more  than  half  the  (upply  they  required,  and  pUia!iil4  wete  aware 
of  the  tact :  they  were  in  cummunii-ation  with  thv  Veslry  on  this  very 
subject.  Italnliffs,  in  (oil  poseessinn  of  this  knowledge,  went  on  fitiing  op. 
C'ounfl  further  ciffltend^'d  (hut  if  (hr  pliintilfd  wtre  •-■aiiile.i  in  piyment 
at  sib  thr  » iTk  doiK-nnd  mstcriil^  u»c<i    eie  ni.'t  wtn  tli  ii:ore  Ibun  t'2.S. 

The  jury  found  for  plaintiffs  for  the  whole  o(  the  account  charigad— 
eaOk  11» Wi  and jodcqant  mmgHn aceonUaKly. 

London  Electrical  Cab  Co.  (Ltd.). 
TIftC  [letiLimi  i^4'  ib«  LuiupuUuiy  wiudtng-up  of  tho  l./>iidoo  £taelricil 
Cab  Co,  (Ltd.)  waa  bsfure  Mr.  Justice  Wiwhtaa  Wadaaadaj. 
Hr.  CUUKSKI.,  in  support  of  tbe  petition,  aiid  fha  eaw  wai  haCm  hi* 

lordship  in  Oct  l"  i  »r.<\  hr  now  liad  thf-  report  ol  the  receiver,  which 
stated  that  efft  I  c«  hR.i  b«n  tuidc  to  i.m>  ura  a  puichaaer  uf  the  licences 
which  formed  tbe  assets  o(  tbe  company,  but  up  to  tbe  prewent  an  offer 
of  £2&  waa  all  that  bad  been  suggesteil.  The  iiomiDuI  capita]  of  tbe  com- 
pany waa  £150,000  in  Xl  shares,  and  101,331  sliares  had  been  issued. 
Tltere  were  also  £IS,CCO  de  1  rn  lursa.  The  cooipany  wav  promoted  hgf  tba 
Traflic  Symlicalr  Ltd  . 

l-OI'.D.SH  1 1' :  Tbe  liBd  d  r«L-e:n:i-'«  ii.p.jil  shows  tliat  these  are  M 

Mr.  CUL'NiiKI.,  loid  unless  aMeia  c<ruid  oatm  from  tbe  winding-op  tbera 
would  he  Done. 

His  I.OKDSHir  :  Then  it  is  of  no  us«  applying  for  a  compulsory  ordfr. 

Mr.  0>l'NSKI.  Ihfu  said  he  asked  tint  tlie  |ietitlon  should  staad  MtTt 
with  libf  riy  ti  apply. 

Ilia  LDHDSHir  did  lig  had  iWidcl  , n  tlir  mrritK,  snil  thsT)-  w<!re  r.o 
Mitsfeasanee  asieta  to  .rome  In,  ami  "-lir  rrrr^rrr  Had  w.iKti.?,!  him  that  there 
were  SO  tangible  assets.  The  p<'tUioa  would  Uiereforc  be  ditioisaed  with 
eaat%biitllllnCanm«l>ndta  fr««h  applicatiiw  fminded  on  material  be 
maid  liatr  it  TImi*  had  haaDcfaaigea  of  fraud  bulttedMi,  and  tbartfora 
lioiheaMaNa»tha«  ~ 


■i  Uvarpooi  r   trie  BaUwif  ■yadlntoObtf.) 

V.  Caveudish 

This  caw  vfif  ia  the  tui  fi'i  Ij.j.^riu^.-  bi-'fi..ri.  Mr.  .lu»li--«  Chaiinell  on 
Tuesday,  but  upon  being  called  it  was  slated  that  it  had  been  sat4l*d,  and 
that  tiMNvoRldbajiidfBint  far  thofiaiatiA.  JadgaMBi  aaaordiailir. 

Wataon  v.  Hartlepool  Blactde  l^ntmway  Ca 

At  r>urham  recently  an  action  was  triad  befora  Mr.  Joatlcie  Keonedy 
and  a  8|ocial  jury,  iu  which  Ihe  plaintiff,  Mr.  T.  C.  Watson,  soi  *  ' 
defendant  compiny  for  damages  far  personal  injuries  sustained 
ti;irfIIiDp  <5Q  osio  of  (h*  oojupany's  elKtrtL-  tr:im<airs.    Plaintiff's  vsae  vnis 
tliAt  ill  Ju:ir.  hf        a  ^H»ascu,^'iT  o:i         of  <lcfrndanti*  cars,  aixl 

uaa  pa>sing  under  Throatoo  Bridge,  ebwc  to  wbich  place  tho  dooUa  tiack 
Unaaof  tha  ti«miHi3rt«ttia«aB*aiiad,awl  aa  tha  (ao  aaariiaad  trallva 
wiraa  froai  wUdi  daetria  oairtDt  was  obtainod  for  l  ha  serviro  wera  both  on 
the  same  side  of  tho  road,  any  attempt  on  the  paitof  the  driver  of  one  carta 
pass  snothrr  caused  the  spring  framoof  the  trolley  pi>le  to  protmdi-nvcr  tlu> 
trip  ffuard  of  th«  itia.?r<'ir.    The  c»r  whirh  pUiiuilT  iv.l-(  •.riiwlling 

hLopi>^d  Iie.»r  thf  coover^inn  !o  .p  of  liur,  whnn  ar.ofbrr  Cif  v4in  ,0  .abn  g 
tuid  ruu  past  at  a  Ruud  speed.  HlaintiiT,  who  was  •tandititr  on  the  lop  <>( 
the  first- oMniienad  car,  waa  eegapNl  ia  ooimnitioa  whaa  ba  waa  atniek 
on  the  Isidk  of  tbe  bead  by  tha  pmfwting  spring  (ranr,  aod  kaookad  over 
tlio  rnd  of  tfn"  rsr,  fuMinp  into  tb?  mid  on  hi"  head.  He  was  ]>i<!ked  up 
uncoDsdnu''.  i(r  VMM  on.rici;  i  to  bii  h*.l  fo:  I'j  weeks,  and  the  injury  Iu 
his  brain  rendered  bis  removal  to  an  asylnm  nnnaaiarj  Cottwel  f«r  tba 
plaintiff  was  unable  to  rail  his  client,  as,  owiag  ta  tlM  inJWTi  hb  llliad  w'M 
a  bUnk  in  regani  to  the  whole  ocBurrcuce, 

Tbe  defence  that  idaiotiff  had  aaatrRNllad  la  (ba  aaaidaat  fajr 
sitting  im  the  rail  at  tbe  top  of  tbr  ear  «r  bj  tandniT  baek  onr  tba  niL 
?)o'i-nd*iitn  furtliiT  dcui^d  ne,^^f^pTnc^^. 

Af:cr  hririu,!;  tbo  evi  ienc^  tlw  iry  found  for  the  pUtotiff  fW  AlilM 
and  costs,  aiid  judgm«iil  was  given  for  tbii  :ii.-iouut. 


Obatractiog  Electnc  Ti&mwaya. 

Tbo  in»n!«truti  •  ,.'  b-iltoa  «'<ir  '.■■li's^t-d  i  I'-cialy  iu  beA^iin  uu  ii.-ii.in 
of  aa  uiMnUiC  chiaiaotei,  in  wbieb  a  bresrer's  drayuuii  iiinitd  TurucT  wai 
charged  with  obstructing  the  electric  inirawayr.  The  iiiinnimiaii  four  ia 
number,  were  issued  at  the  iuntance  of  the  Bolton  CorporatioB,  Who  were 
reprweutoil  ly  Mt-.  I-iu^^iloti,  wb-  *aiA  tlic  ;%otion  wa^  brought  under  soc.60 
of  the  'rniinway^  Act,  win  h  provido.*  tbfit  tiLi  olfence  it  ma«le  out  if 
any  pcraoo,  without  kwful  azcusc,  wilfully  causa  an  ubatnuMion  to  any 
 ^   HaarimWad  itablie  tim  "toftd 
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niLMtii  d  the  defrndkiii  iviil  II  rigl:L  t'j  '.!u  it.  Evideoce  vtm  caUed  to  itiow 
tliftt  dWoiduiC  wu  in  cli»rg«  uf'«  ilr*T  bdouffiug  to  ku  euiploy«n,  Ucmrii. 

Bhftrmaa  A  t\>.  (Lta.!  bUlML  Tkt  dnr  DM  imm  «y  wtlide  the 
*l!ridg«  lun,"  IMton,  wIimi  tin  8«36THig«  Hoor  tteettit  etr  mt  about 
to  puft.  Tbft  car  wka  uaiible  lo  pan  beciUM  of  the  dray  and  aUn  by  r«uou 
of  cerUin  cmply  bamb  which  were  btauding  on  tlio  tram  liota.  Kire 
cam  bec»ino  <i!»tnirici!,  sr.il  tin-  dt\\  wsti  n.ji  i-^iooved  for  2^  iDmuU»<. 
When  rii-Mi'.Kivr.cd  KiUi  I'urn^T  niu  l  1;<'  fi  vl  ri'c«;.fed  WJH  —t tO  IPOTe, 
and  that  if  lie  did  move  ho  wxnild  low  hi*  (ituation. 

lb.  SUTTON,  far  tba  drfnici,  oa^btuM  tiMl  it  WM  OofpmUua 
who  win  elMtniotiBK  and  not  liu  dlcBt.  B«  quwtMiNd  tiw  jomdiciUin 
•it  the  ui*KiHtntaa  to  try  whAl  lie  couiended  was  a  iiuestion  uf  right  vhti  h 
khiKihl  be  tried  in  tlte  Clmooery  Court,  but  Uie  tua);i«irate8deci<Ied  that  thv 
quf*?«tin-i  nf  rtt'fit-  iviut  n^t  snc;h  aa  to  ouit  their  juriidtctioa.  CounHcl  th«it 
urfcl  tl:«l  -.hr  I '  j;  fu  r  .tii  n  li»<l  laid  the  tramway  lift,  nearer  Uie  "  Bridge 
Inii  '  lliaa  they  had  anv  right  to  do.  There  had  been  ao  auggestion 
of  obstructiea  balOM  (1m  tlaMne  can  wan  nui  Mid  Brii)|»-«krwi  tb« 
only  way  hj  wtiiek  the  hnwMj  tmmpmy  oonM  vnloail  Wnb  frnm 
their  lui-ri  ■!. 

Mr.  WINDKK   i  U;r  inx^-istlMU---'    tI;:    i.'-^.-.l  ■.'•ic  :n.igi«Td-.e--!  !  ■  ii*ril 

with  tl>e  <|uwtjuu  whether  the  iurry  wa)  kept  in  the  «trc<.'t  fur  a  longer 
(inw  than  wai  oeoc«eary,  but  the  ma^tratet  failed  to  ■VM^  Mid  tiM  (-'aoa 
«M  itdiouniad  for  a  freah  bench  of  Qu^tratM. 

Ultimately  three  of  tto  wauOMIMi  WW*  HimlimS,  ha%  utthaBt  ooiiti, 
•ad  in  the  cam  of  the  fourth  tiM  IMgiltnM*  fi»IIDd  Mtaital  gaHty,  and 
imjMMod  •  6m  <«t  £S  ud  wtU 


Maxwell     Britidi  Thomson-Houston  Co. 

At  thp  W'tnt  IVvMa^  fV<irl;i.l  mi  AVe  !:ie--i!sy,  hf>fnr«  Mr.  .tiiitice 

Kemiciy  a3:i      -|'e«-iAl  jur;.  ,  .\t;ncfi  Miii.wpil  m.u^-liV  l  :i  .•^lm.iv^t  >l.*i:ui^'**?i 

|x:rttouiu  iajurictt  froco  (he  hrituli  1  hoEn«ori-ilou»toii  i.l.tii.i. 
Mr.  K.  TtmUl  AtlciiVMNi,  K.C,  and  Mr.  A.  K  Ijoogatalfa  were  (or  flainUff ; 
Mr.  8.  C.  Macukir,  K.C,  and  Mr.  H.  M*rah«lt  for  defendaala;  and 
Mr.  Scott  Tox.  K.r.,  »rd  Mr  A.  W.  Bairatnw  f  t  M^wr*  H.  \V.  Bl«-kw«-U  A 
Co.  (third  parties).  mjI.  i  ;ii".rjctor«  under  ieimlnui  -  ''a  June  10,  1899, 
plaintiff  wai  a  paiteii^r  on  the  top  of  a  Itome  cur  iti  CookridKe-street, 
l«e<la,  and  workmen  wcta  engaged  in  erecting  the  appanitut  in  connecticu 
with  the  electric  tramwaya.  The  iron  bar<  on  a  derrick  extended  over  the 
traiuway,  u>d  (he  danger  waa  not  obeerTnl  until  the  car  wim  driven  un<ler- 
Bektli  the  bar«.  l°b«fl«  came  in  contact  with  a  number  of  ponongera  on 
tht>  or,  inclU'^iTjg  plRjctifT  who  •■via  ^U  ulU  in  thfl  throst  ;>n<t  ro:i.!»roJ 

UtlC-niUL-iou-.. 

('ounr«t  aaiil  Uie  partiex  had  agreed  aa  to  the  amount  of  dnuiasc*  l£B60), 
and  tba  only  quention  for  the  jury  wa*  that  of  liability,  ioiMuiling  the 
qmatton  aa  tn  the  liability  ul  tiia  third  party,  the  cod  ti  act  iunog  been 
•ubht.  Tlii*  liut«r  qiiHtiaa  wai^  hammr,  lo  Im  triad  in  UmiM. 

]>tf«n<lant«  attriwitad  tba  aocidant  to  uagURBuea  on  fha  part  of  the 
driver  of  th<'  tramtar. 

I.''llI>Smi'  Bai  l  liie  jury  bad  Ut  Mi)  wlif  .hrr  \';i'tc  wai  n--\y  -.viiiil 
of  reaaouablv  tare  in  the  aa«  of  the  derrick  which  cauaed  the  nccidcnl  or 
ntirial^  coatrikiiMd  ta  it 

Tbe  Ittrrauawared  in  tba  aflrmatitc,  and  an  tbt  BadiBg  wunwl  for 
plainliS^aued  (v  judgment. 

Mr.  MACASKIE  urged  that  defcsdantu  were  not  r«»{K)naibl<r  in  point  of 
law  for  t^riw  in  ehunf'-  nf  tl-.i-  iJfrr^  k,  tn  tl-.cy  wre  '.hf  tm-AvAn  <n  « 
conlr;i.:'. I'l .  ami  '.acirfiiic  :hf  aotioii  wa*  wt  on/ly  lir^ught. 

Mr.  TiMiAl.  AXKX>SUM  held  that  defeadaotA,  having  ceUbluibed 
a  daty,  cooM  not  fit  ii4«<  iMr  ntfimttaitf  bjdalagatiBg  i|  toanother 
penoD. 

Uia  LUKDSIItP  found  that  dcfeDdunt*  had  bean  fMpM^  Nad,  and 
(ave  judgment  for  |daiiiliB. 
Si4^  «f  axaratioD  far  aaran       waa  graotad. 


Heath  Oaaeoi«ne. 

I  In  MVIiies.liy  Ml-  .I  jitice  Iliilloy  ;-.uil  »  jury  heard  an  a'l'.'.an 
fcliiU'l.M-  hi  iU^'lii  hy  Mr.  Krni^il  iirikV...  flrs-tndai),  again  ■'t  Mi-  H.  T. 
I laacoigiie,  manager  oi  tii«  ArondaJe  Hotel,  l./>ndon.  I'laititiff  waa 
employet)  in  doin^  electrical  work  at  the  hotel  and  charged  defendant  witk 
having  accu>«d  bim  of  etealing  a  awitcb,  whereas  pluoiiff  stated  tlmtka 
had  meroty  removed  a  awitcb  from  one  part  of  the  hotel  to  Ax  ■(  in 
onotlier  part,  and  bad  put  up  a  new  iwilch  in  the  place  of  the  one  retoovad. 
Defendant  denied  having;  LLarj.^- 1  pl.iiiitil'  ('u-I'.  ii:i:5  an  alff-rnsiiv* 
pleaded  privilege. 

Tba  jiuy  awarded  i<Iiir.'i:T  £40  i1iim.\^r  ,  an<i  .ri^gmcut  wan  given 


Electric  Tramways  in  Canada. — The  atatutieian  ol  Canada 
has  compiled  some  interesting  figures  regarding  the  SI  elec- 
tric railways  of  the  Dominion.  During  the  year  ended 
December  81,  1890,  630  milee  of  track  were  used,  and  the 
total  aambv  of  miles  run  by  care  was  29,640,817.  PasanigWB 
wrM  immlNind  104,08a,659,  which  was  e^ual  to  etnjnag 
every  man^'WOfluui,  ud  ohild  in  ilw  Dominion  20  times. 
Compared  wjih  tiMpriiTloaf  yoer,  tiht  nvmbtir  of  passengers 
inowiiid  amrlr  {|^fiW,000.  and  the  number  of  miles  niit  OTur 
l,dO(MMW>  Tb»  HBoant  of  paid-up  capital  invosbed  in  dMliio 
ntaintjwfafU,700gOOO. 


HUNICIPAIh  foreign  ft  GBNEfiAL  NOrB& 

APP0INTMENT8  VAOAJTT  AND  FILLED. 

Hie  Brittah  Klectric  Traction  Co.  reqaire  a  manager  to  saperin- 
tend  the  erection  of  7  miles  of  overhead  coiutructioa  for  electric 
tramways  iu  Sojtlimd.   Sfe  advertisement 

BelfaU  Oi««  and  Elertnc  committee  reqoira  on  engineer-in-cbam. 
Application  tn  •.}:>'  cUy  tlcclrical  «l«gtMev  (Ur.  VIctOT  A.  H. 
McCowen).    Hit  adwttisemeuL 

The  electrical  engineer  to  tla-  WiiriblL-dij:!  Jhntricl  Council 
<Mr.  F.  Barnes  Spencer)  lioa  a  vacancy  for  an  itr:t<:lL-d  pupil.  See 
advertisement. 

A  mechanical  and  electrical  drauj^btaman  i»  required  at  Uie 
Laneailer  Ootfantioa  deetricity  worlui  AfpUcatlbBS  bgr  Aftil  I. 


Mr.  II.  Mo.dijT  hai  b*er.  appi.inle'l  m;in.iser  of  the  Buniqr 
CurpuriiUoa  trauiway."  at  i.'.),'jO,  tiniii^  t  <  £i"(>  per  .mnum. 

Jlr.  Charles  (X  D&vimis.  has  l  evn  appriiriLii  1  t  lectrical  engineer  by 
the  BritllinRt-in  Council  to  tako  cliarj.;.;  .  ,i  the  ole.nricil  pluTit  at  the 
Roynl  I'liuLH^'a  laraiK',  Bridlinfiton. 

Thv  Liiii'lcn  C'fMinly  CfiiinTil  ro-rircf!  1J2  applications  for 
thi-  \ut^l  ol  resident  forim.an  .a',  the  elo.-tiirity  generating  atatiou 
fur  lli'i'  li^litin^;  of  the  VicKiria  llmbaukment  and  Westmuuter 
Bridge.  'ys\f  Mii<bwaya  committee  reooniraendad  Mb  R. 
Simp^mi  be  .ippjiuted,  and  the  Council  approved. 

Mr.  IC.  llalton  faai  Ixcn  appointed  chief  aaperintcndent  of 
ttsiuKritpiiK  at  Manchester.  Mr.  Ilalton  joined  the  aerrice  uf  the 
Ek'ctrie  and  International  TdenBaiih  Ckt>  lA  tUO^  and,  alUi  tha 
tranafer  of  Uic  tclrgrapba  to  tlie  Stiit^  Wt»  aniointad  »  tieiudcil 
officer.  Far  lercral  yeait  ht  hm  lum  lia  ^haqp  <^  tim  apadil  Pnw 
amangementa  of  the  ManriHitiir  VKllfiiit 

Mr.  Louifl  J.  Hitntt  AJLLCE,,  of  Ueatiik  8l«Ml«m  Bioa^  AOo^ 
Woolwich,  has  Uun  appelnted chief  deeoieal  engineer  t>  the  Baady- 
crofl  Foundry  Co. 

Mr.  Alfred  U.  Clarke,  A.I  K.E.,  mains  engineer  tO  the  National 
Ktifctrie  Supply  Co.,  of  I'rcston,  ban  been  appointed  elrctrical  engineer 
I  <  the  Kvdttrland<ch  ladischc  Industrie  eo  Handel  Maatschappij.  of 
Anuteidam  an  1  London,  to  take  charge  of  their  plant  in  l>atcb 
Borneo.  Mr.  Clarke  sails  on  April  4  en  the  P.O.  liaar  "CUna." 


Aldershot.  I'io^ti^;.'*  is  luiii:;  rnude  with  the  work  of  wiriri;;ihe 
varicus  bml.liiij;-'  inJ  r.^taljli^liiiictits  of  AlJ^r»hot  rUcup.  The 
-iliL'iiif  ilrAwii  u|i  l;y  llic  Coiiiiiiunding  B-Jjiil  Ku^;iM.-er  (Col.  W. 
liU,;Liii£  been  divided  into  sMi  sub-diviaiona,  and  oontnicta  for  wiring 
and  6itiiig  up  Albflhara,  BifiMie,  Oonuma  and  Maida  fiannoks  have 
been  gi\-«n  to  Ueaus.  Dnkie  and  Oorhan,  Keiira  SdaraadaoL 
tlefflia.  Footc  and  Milne  and  the  National  Electric  Wiring  Co.  TBV 
generating  station  will  he  aituate  north  of  Thome  Hill,  and  will  be 
capable  <d  supplying  current  for  £4,000  8  cp.  lights.  Col.  Pitt 
hia  the  atdataneeof  llr,  Hayne  aa  cooaulting  electrician. 

Arbroath.— A  plebiedte  of  tlM  ntnayeis  iato  betdten  to  dedda 
wfaatherthe  Council  are  to  cataWish  lUetridtiy  vwki  or  a  com|My 
is  to  be  allowed  to  obtain  powcn. 

Association  of  Municipal  Corporations. — At  the  annual  meet- 
ing on  Friday  la^t  it  waa  resolved  that  the  subject  of  the  proposed 
alteration  in  the  Parliamentary  standing  orders  under  tho  Tramwa)  a 
Act,  1870,  1  V  wliirh  tin  oxiating  veto  of  a  ln:al  a^ithoritr  as  regoidetl 
the  coustniciiriu  of  tramways  within  :t.i  dl^ltlct»  wur.lJ  he  remove<), 
shnv.l.)  1 V'  it  frn-Hil  to  tliQ  councilp  asU  that  they  should  conaidai  the 
whuii'  Miiijixt  .:itiii  Uikf.  tuch  actiQtt  on  bebalC  of  th« assoaation  m 

Lh<iy  luighl  (luciij  liiw^sity. 

Belfast. — An  inquiry  waa  held  here  on  Weduissday  into  the 
application  of  the  Corporation  to  bt>rr(iw  £»5,()0<J  for  electric  lighting 
cxti  ::'<ii  llie  town  clerk  (Sir  Samuel  GUck)  gave  partienlin  0? 
th'-  i-aiiiig  value,  Sic,  uf  the  city  i  and  the  chairmui  of  the  KIeell>e 
c  mmtUM  (ConanUoc  Andnws)  said  tba  output  of  the  works  knd 
iu^reaied  from  82,000  uidta  in  IBO»  to  684,000  In  UKW^  wiiile  the 
increase  in  money  value  waa  about  five  times.  The  present  SHOhi- 
nerr  could  meet  tbe  exlfting  demand,  but  if  this  demand  coatxBnod 
as  during  the  lost  few  years,  it  would  be  alw  .lutdy  a"?c*«i>ary_to 
tx'.end  lUv  plant  and  mains.  When  they  storti;  1  thi  y  tli  ir^.-il  .1. 
per  unit  fur  lighting  and  4d.  for  power,  while  now  tbe  rotes  were 
<id.  fur  the  Gt9l  hour  aud  2d.  for  siibseriuent  hours  of  lighting  ;  and 
for  power  3d.  for  the  lirst  hour,  and  l^d.  after.  The  working  of  the 
ui.ilirtakLng  had  so  far  fhowu  a  small  aurphu  after  payios-  interest 
uu  swkrng  fund.  Technical  evidence  was  given  by  iJic  city  electrical 
engini-cr,  Mr.  Victor  A.  H.  McC  osvi  ii, 

BenwelL— The  Kew4  astle  and  Di^uict  Electric  Ligbting  Co.  will 
apply  next  se.ssion  for  a  pro'viaional  order  for  this  district 

Bennondsey  (London). —The  charge  for  electric  current  has  been 
fixed  .11  f> '  pi  r  ui;it  tor  thi'  tlrst  horn's  nia.\iuiuni  daily  demand  for 
private  lighting  and  3d.  after,  3d  for  places  of  worship,  and  2^4 
■srpowsb 
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BiUton.— The  Council  hare  Jeciiicl  :■)  tater  inl-;  iiu  utitutiin-iit 
will)  the  Midland  Electric  Corporai.u>u  tot  i'uw«r  DsisliibuUun  lor 
the  aupply  o!  electric  current  for  public  li){btiii|.% 

Birkenslutw  (Bradford}.— The  Council  htve  iiMtruelcd  Mr. 
Su  )  lirii  Si.-llon  to  make  a  valuaUon  of  the  L>ew»bur),  I'-uvU  v  and 
bitiUiU  'I'rumwivy  Co.'*  undertaking  within  the  district,  with  n  view 
lo  it*  purc'liu.''ii  liy  the  Ci.uncil. 

Blackpool  and  LjUiam  Tiamway.— Thii  triuiavaiy  luu  bt-eti 
parchsMKl  br  a  syndicate,  ubich  propo*«9  to  donble  the  line  and  to 
continue  it  from  Lytham  to  Kreckleton,  and  Tpoiii  thence  to  Preston 
ana  lipht  railway.  I'^li'ztiic  Irarlinn  w-iU  at  tin-  "j!^;"  tiini.  In- adopted. 

Brighton. — The-  annual  isUtciiicut  ot  accounts  waa  pre«cnt«d  to 
ittt  CWMil  laat  wMtk,  and  tha  L4ghti^g  comraittae  lacoounanded 
tlHllk  th*  Italann  of  nal  i«Ttn«u  {BUn,  Ita.  Id.)  be  carried  to 
tataiva.  In  moving  ita  adoption  the  chairman  (Councillor  Hollo- 
Wtf)  reminded  the  Council  that  when  they  decided  on  reducing 
the  price  of  electricity  to  Id.  he  opposed  it,  thinking  that  aome- 
thiog  might  occur  to  eeriottsly  reduce  their  reMn-e.  The  incieaaed 
eoet  of  coal,  cIjjiu'i:  of  valtnsL',  ovciljiiiling  caMe9,  lia:l  rij'Juccd 
the  rvsorTO  Ij  XI.TL'-.  4<.  ini  ,  unii  lit  e\[^JleJ  Ilut  I'V  lljc  eLii  of 
•ihc  rear  priiclicallv  ll.u  ^^llo^^  woultl  If:'  uDborhviJ.  ll  tlny  ha<i  ktiit 
to  tliL^  UiL  jx.!'  •,;ijit  l:j  tliij  oiij  uf  tiio  ytiir  tliev  \v .>uld  hiive  lad 
£4,'J(Xt  to  ilitt  good  to  add  to  reierve,  and  he  tiiuugut  a  miiiLdivi!  had 
been  made  in  lowi  riog  tho  price  Aid.  Scndall  said  be  liad  culcu- 
lated  the  iucrtaied  co»l  of  cool  at  £1,63>),  lu  that  could  not  be  the 
aaiua  of  tlta  vaiatiaftHloiy  tnlaaaa^Bhtait.  Than  «a«  a  bolaaca  of 
£1^640  10  be  aeoonnUd  for.  Ik  waa  baeauae  tbair  trading  did  not 

5iy.  They  oufht  to  have  a  good  MHUtd  naervc  f und  or  proviaion  for 
opreciatioiL  He  a^kad  ihaduinuak  whether  all  the  ameta  named 
in  the  buLmi  L*  'iiott  wirr«  worth  the  amounts  cut  against  them  .' 
(-'ouncilJor  IIuUhw  jv  :  Vea.  Aid.  Sendall  further  alatcd  that  they 
onp}.:\  If  ]  r  ip'Tly  j  rovide  fur  the  depreciatiun  of  such  an  eicep- 
tiotia.ly  >ciciiii:ic  in  niter  M  ibcir  electricity  wurka,  and  he  atkt'l 
them  lo  consider  ilie  wi!:dom  of  either  increa^io};  their  charKv 
or  preparing  a  proper  depreciation  account,  ao  lliat  in  yeatL- 
to  come  tlicy  Would  not  be  haaipcrvd  by  n  largs  capital  aceounL 
Councillor  Bnakvall  iiid  iIm  undertaking  repranatcd  am  Maat  of 
£400,000,  and  coBtidand  that  altogether  they  had  a  bandaoBM  naervc 
if  they  eonnidcred  the  value  of  all  their  ossete.  Councillor  Cirden 
•aid  the  electric  lighting  undertaking  waa  going  to  Itv  far  more 
profitable  than  tlicCuiincil  bad  nny  conception  of.  lie  pointed  out  that 
ibe  revenue  of  tlie  li>;bliog  undertaking  waa  £51,000  last  year,  and 
thvy  then  peiil  /liV>ri>  in  n^dtniption  of  ca]iiLn!  in  rcujuM't  nf  the 
lighting  on  a  totul  cn|iit.i!  (if  £-;!39,0(l0l  The  nv.jruge  pri.:^  t'^'irged 
to  consiimcrv  iu  Bn^titou  Jjd.  per  unit,  an.l  tluy  6uid  nearly 
2,CiiJ0,<JiXi  ui.U^  to  [.riMi'.r  i  vinsuincre  laityear  ,it  M,  per  unit.  At 
that  price  cicctticity  was  e<|UHl  to  gat  at  7d.  per  thousand.  In 
addition,  they  »i>ld  over  60'J,(XIO  uatta  at  Id.  tar  ttreot  lighting. 
Thair  output  l««t  year  wm  31  million  unit«.  He  was  <juite  laiialied 
that  tho  alaetrieitir  ODdertakiDg  waa  one  of  tha  moat  laagnliltaiitaitd 
ptofitable  that  a  corpomtim  could  poeaiblj  liave.  Aid.  Sir  John 
Blaker  thought  the  aceooDta  should  ba  audited  by  an  outside 
WMHUUnt,  itnd  RiigKettad  tbaia  waia  many  items  put  down  as 
repmenting  capitiO  titat  di  l  not  actually  do  so.  Councillor  Nealo 
«ud  Councillor  Ovr  li-ti  li.  titeil  of  the  nmubcr  of 


lUllf  »«!'!,  hilt  IsP  H'li:l;li  ll  it  CiWt 

till'  i-umTit,  mill  tli'it  ;i<  !•  'UK  A-il 
>aid  in  liiuh  the  g(w»  pruliL"  wrv 
Id.  in  lbl>9  they  tell  to  £10,'0  i. 


ui;it8  the  Council 

vipf  tli!>n  Irl.  per  nr.it  to  pr-»dai;e 
fur  vlif  ]         ( 'i  i  ;ii'j:llvr  llolloway 
ufUT  a  rtdtictinri  to 
i.jitl  year  llifv  [  ullrJ  up,  and  tlit; 


gioe*  profll.i  were  £H>.60(i.    J  lny  Imd  n- 
tofj  t-.iriy.    Thv  muuitiM  wert  ttitii  cmircd  lo. 

CiOckhaaton  — An  in|ii;ry  wiU  «!i  t!ly  1i«  hel>l  into  the  npplic*- 

li'jn  of  the  (.'oiiin.i'.  '.o  Lorrow  l'-.''.,Oi i  ir  lI  .i-tri :ity  vfmV.'. 

Oompanaation  Cl&lm. — A  special  jury  basawatuud  Mii-vi':!.  li.tl»«y 
aad  Davirou,  cardboard  iuaatshatwefta,  of  Marahall-atrect,  Sobo, 
LmdoD,  £6,500  cotufaaaatien  l»  inda  diatorbance,  owing  to  the 
81;  JaiBH^  and  Fill  Mall  Slaettie  LUit  Oa,  bavinc  amoired  their 


pmuiHS  foe  tha  atcaahmi  of  worka 
Dublin.— At  the  Corpocation  meeting «a  IfondajndiionHion  took 

place  on  the  repot  I  of  the  UghtisKooonttlMaato  thaboildingcon- 
imct  for  the  Figeon  Houae  generating  alation.  First  a  mpori  was 
read  from  Ur.  Buddie,  electrical  engineer  to  the  Corporation,  from 
which  it  appeared  that  Mr.  Huddle  wm  unable  to  agree  with  some  c  f 
^Ir.  llammoud'«  figures  aa  to  the  coat  ol'  production  and  delivery  1 1 
LTDftumet?!  of  tlMtrie  current,  Mr.  Haniiiiond  comparing  Leeds  with 
I'uIjUji,  u  )iii:h  Ml  Miiddle  could  not  accept  M  a  reasonable  compari- 
son, owit^g  to  tJje  dilUrence  in  the  co*t  »ff  fm-l.  Mr.  U'lddlesog^sstfd 
that  the  conipari»on  irhould  be  made  with  !'<  ti'mouvli.  Mr.  liud  lU: 
aaid  he  bad  no  kaonlcdgeuf  the  aub^trata  ol  lLi  I'l^uou  llu^ifd  i  ui  t 
in  otmaalioa  vith  tha  fbnndntionfc  Uatatar  no  piovigion  in  Mr. 
Hatamcnd^  cotimate  for  tnauda  m  tot  leorganiaing  the  (.ystem  of 
mains  and  ■nb-atations.  He  coUMdcred  a  fair  estimate  of  the  po«ihle 
capital  outlay  on  the  achtinc  would  be  £290,000,  without  including 
anythingforl'ghtins  the  recently-united  townships,  if  it  waa  ultimately 
decided  to  do  ao.  The  total  income  iu  Mr.  Hammond's  estimate  waa 
£3M0O  and  the  eatimated  eM  (at  1-od.  per  ^miit)  mw  SWfiOO, 


leaving  a  net  biiUnco  ul  £2:, 80"  per  anntun  to  me«t  all  capital 
charaes.  Has  was  on  m\  at'sumed  private  consumption  of  10  units 
per  Ump.  But  if  the  private  consumption  waa  taken  on  its  pitx-nt. 
Daais  of  14^  oaits  per  Ucspt  the  income  would  be  only  £3d,U2ci,  ami  ■ 
U  the  coat  of  gonantion  vaa  tnkan  «t  Ua  (Uiv  Rnddknii^  iiignicao<  M. : 
per  nnit,  tha  awlabia  balanoa  wonld  ba  raduead  mmSHlJHO  to 
£l  t,!t74.   The  Lord  Mayor  pointed  out  that  Ur.Ruddlal  * 


liiH  report  at  hia  (the  Lord  Mayor's)  request,  and  that  Hr. 
1i  1 1  not  yet  seen  Mr.  Kuddle'a  figures.  The  discuaaiun  on  the  Electrit-  , 
Lighting  committee's  report  was  then  taken.    Mr.  Iruin  (cliairm.m 
i  f  ti.o  I.igliting  committee)  moved  it«  adoption,  nnd  snid  ho  con. 
■1  i-jnid  :t  wnj  now  manife.°t  to  everyono  that  Jlr.  iUnmiond  o  pro 
]rj-ils  wero  practicable.    With  regard  to  Mr.  R  idiilt  s  criticism-,  lio 
iMr.  Ir«in,  s.iid  ti^it  ^'fnlli-miin,  i:i  t.-iliiii;.'  u[i  lln-  altitu  U'  of  ii  c ji; 
salting  engineer  againat  Mr.  Hammond's  iigurea,  waa  undertaking  a 
gmv«  rHpoiiaifaiilt^.  H*  (tha  imakKt}  ma  not  that*  na  Malo^K 
for  Mr.  Hammond,  and  h«  mnud  aak  tha  Oaundl  to  (Bamiat  from 
their  minds  for  the  time  being  the  statemcnu  and  critieiinia 
which  had  been  made,  and  simply  to  consider  the  facts  and  figmoa 
placed  before  tbem  in  the  committee's  rt  j'urt.    The  cxpcDdituia  ' 
tigniea  in  tUa  report  showed  an  excess  of  £'<  >>  »>  uvlt  thoao  preparad 
by  Mr.  Hammond  in  a  total  expendittire  ot  £2(30,000,  and  against 
this  exceed  Mr.  Hammond  claimed  to  Lake  a  credit  for  over  £hfl»)0. 
With  tha  acccptisnce  of  the  ter.  :or  for  buildingf  Uiu  Cjuncil  would 
have  diapoted  o:  nil  tin:  v-ixl'.y  :mp-^rtant  and  aoriuus  item*  of  the 
acheme,  as  they  had  only  maia  i^^.OOO  worth  of  tender*  now  t) 
come  in.    With  regard  to  Mr.  Ruddle's  fi^raa  that  gentleman  was 
not  experienced  in  Uyuu  dxjwa  eloctiic  iustalialiooa.  whereas 
Mr.  HaMMnd  wta  nua  oa  fho  giaatoak  anthdciliaa  on  tba  ooit  of 
genenliaa  and  ^attibatlon  of  alactriidlj, bodi  aa  a  eontiaetor  and 
OS  an  advising  expert.  Tlie  committee  now  proposed  tint  the  tender 
of  Messrs.  .1.  and  W.  Stewart  should  be  accepted.    Aid.  iRgr.&ND 
t!i  lught  that  in  lace  of  the  dilfeicnoe  of  opinion  of  the  oxp  r'.^  ih  > 
L'urpanition  should  engage  another  electrical  expert  togu^il'"  ttn^Ji 
in  ihtir  decinni:.    He  w«5,  p<"F»onal!v,  of  opinion  thnt  it  w.n  lut 
wen  now  ton  late  for  tliu  DuliUn  Tr.iinw.iy  O'.'-i  jirnii  i'-i'.  Iu  In', 
considered.     He    thought   Ov-    i:h:iil<l    it>li'jurii    Ibv  dKcuMiion 
in  order  to  obtain  furlhtr  r\y-vTt  ojoni.'u  on  tliii  vital  matter. 
The  LoBi>  Mavob  desired  to  rc^ioiit  Uial  for  Mr.  Huddle's  report  \ii 
was  entirely  ri^aponittiat  and  he  beliamd  Mr.  litaddla'a  flgoni  i  * 
opinion  were  fpvm.  in  n  perfectly  eonttlanlunu  way.  An  mM 
iii°nt  was  Mopoaad  that  the  consideration  of  tba  anait  ihmU  bJ 
adjourned  for  «  mwttL  UltiouCel/  a  <rola  wai  tono,  when  tha 
committae'a  tepoct  ma  eairiel  b;  3Si  vnlaa  to  15. 

Dnihiun.— The  Saoderland  Dhtriot  Cjoneil  has  approvad  Uia 
schtme  of  the  l>.  R  T.  d.  fjr  the  eonUraation  of  aiactric  tramway' 
front  Kulwell-roud,  Sunderland,  Ut  Whitbuni  nal South  ShieSi> 

BnUagt— After  April  1  tha  price  of  electric  enrrent  will  be  reduced 
to  61  par  nnit 

Baatbonnie- — An  imiuiry  was  held  on  Thur*dav  la»t  into  Ute 
application  of  the  Council  to  borrow  £:>\},H^2  for  electric  light'ng 
extensions.  The  town  clerk  (Mr.  IL  W.  F.>v«r}<<(fl>  explaiTif  i  that 
on  the  recommendation  of  their  cousultiug  cukio'"''''  '  ■^Ir  C. 
llawtayne)  the  Council  some  time  >  resolved,  for  tlu^  siikc  of  the 
economical  working  of  their  electricity  iin  lerlaking,  Xu  rtiplu:*:  »ome 
of  the  antiquated  mtchinary  and  l;  i,:move  the  generating  stUioa 
to  U»elandlp,  a  vr  ijili  ly  .it"  itu^  Corp  >r*tion.  Tile  borough  accountant 
stated  that  the  lira*,  year's  working,  after  the  purchase  of  the  undar* 
taking  bv  tha  Cuuneil,  after  nlloiriBg  for  interait  and  othar  ohatgaiv 
showed  a  balance  of  £SiL  11a.  2i 

Blnetrie  Powwr  latUlUtionB.  —  The  Edinbonih  OoUnit 
Companjr  bava  rewind  to  adopt  electric  powot  far  nanl^ga  nwl 
pumping  at  thair  Wal^yford  eollicriai.  A  aCM  R  p.  dynamo  ia  being 
|)nt  down,  and  deetrie  enmnt  will  ba  tranaaitlad  to  the  machinaiy 
underground  ;  a  new  pnnp  miking  IMOj^  fimn  tha  pitfa  bijltom 
will  replace  live  ateam  pnnpi^  and  will  tiunwSM  | 


aNo  jcittinij  down  plant 
tluir   in  worka, 


galtonaporniinnto 

to  a  height  of  "OOfL 

The  South  Durham  Iron  and  Steel  t '  i.  lu 
f.jr  operating  some  of  the  Tn-i-Viir..^ry  .il 
Stockton. 

EltetrO'Onlturo.— For  aome  time  p«ii  them  hi^vu  hum  ramonis 
and  ■.liivnuiit.^  in  the  Iriah  papir«  le^rding  a  proi»ai!  of  potato 
r.  irin.;  kiniwa  ».«  "electro  culture,"  which  is  variously  stated  to  have 
n--ul'.L- 1  in  crnp!  luiii;^  jir  iduced  of  an  inore8.«ed  weight  varying  from 
twice  to  eight  time*  that  usually  obtainod  from  a  given  area.  In  the 
Houw  ot  UMMnoH  kit  waak  thaOhitf  Saainlnv  for  Itahtnd'aattan- 
tion  irai  called  to  Uie  flutter,  hnt  tin  tight  ban.  MtUaman  wa«  able 
to  give  but  cold  comfoit  to  Mr.  CSiun^hnen/.  it  aopeon  that  thf! 
new  Iiiih  Department  of  Agricntlnteiinnt  aatia&ed  tnat  the  experi- 
ment is  a  aucccts,  but  mopoaa  to  ham  •  tait  made  (Ua  aaaion  nndar 
its  own  Fuper^-ision  Wol  m  tha  vaino,  or  olhanriae^oC  tha  pnoam  will 
be  demonalratcd. 

Gataahaad-on-Tyne.-  A  trial  trip  over  the  ValUag  elect cio 
tramway  route  took  place  on  Wednesdajr. 

Oraanock.  —  The  aceouiita  of  tha  elaetricity  department  show 
that  tba  amount  anthoriied  to  be  boinnrad  wai  £I00/)0(^  and  thU 
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£aOltOOO  had  been  borrowed  at  3  per  ce^nt  The  to;«l  expeudiciire  i« 
JM0^7«S.  41.  lOd.— £i,700  on  lands,  £6,341.  Kin.  3d.  oa  buildiagt, 
£t%lftl.  U.  M.  OBnichiaoT  ud  £aJM.  »l  cnaalH  nd  aw- 

aoeoiinit  It  vatdMuM  t»  auA  At  iauMlal  MatMMBfc  buk  to 
tlMcaniauttectolnfia  hbm  HiUBdfd  ud  wQviibid  In  tanNof  the 

mditor^  fep«ri 

Ham  (Bitmy).— The  London  Uaittd  TVanm^i^  olfcr  to  inm\j 
•Ivctnc  current  for  lighlin)?  and  power  at  a  price  not  exee«<ling 
4d.  per  unit  The  wherae  of  the  Richmond  (Siirrtj  )  Klecttic  Liftht 
and  Power  Co.  lr>r  lighting  this  dulrictliat  falUntliroqghoiringU)  the 
h--j3o\  1 1  Tradu  having  atruck  out  of  the  cooipanif^  protiilmu  order 
two  al  the  liidtricta  propoaed  to  be  aappUed. 

Inffleton  — A  Mtiring  member  of  tlie  Ooancil  (llr.  Walker) 
recent!  r  on'eted  to  pMHUt  Uw  a^titgtjm  iritb  tbe  plant  nowiented 
from  the  loeol  alaetrie  lig^t  eaaiiMi]r,aBd  <te  CMmeil  hm  aeeepted 

I  lie  offer. 

Leeda.—Tbe  Beedon  hiU-Woodhooae-atnek  electric  trMnway 
roote  waa  opened  for  traffic  last  week. 

Lambeth  (London)  —The  Souili  I/>Ddon  Klectric  Supply  Cor- 
pnratirm  li  ii  «et  down  for  arj.'Tiiiif!nt  before  the  Court  of  KinffHB.ii^li 
ihe  case  whu  ):tlie  I.amtKtb  Iii3;;i  trate  hft*  now  utated  in  eoTir.i'i  tiuu 
Willi  1 1n-  rei:!:!.!  fonvivtion  oJ  tlm  I  iji;ip;inv  frir-il!i»i;('ii  fsmoV.i'  r.ui  -ancc 
at  tliQir  Bf  ti^>.-worth-road  wuik?,  when  :&n  tii'.fi  of  i'ln  each  were 
iro|x»ed.  At  the  time  the  magistrate  wai>  &!>k<.<l  to  Atatc  a  case,  ou 
the  ground  that  there  wa^  no  poaitive  eridence  of  nuisance  given, 
and  that  it  waa  not  auflicient  nnder  the  act  merely  to  show  that 
Uack  emoke  imiad  tmrn  thadmnnny  Cw  any  length  of  time^  anU»< 
it  vra  alio  womd  |ha»  taA  amoke  mm  a  nmnnce  to  the 
Beii^b>iiikooC 

Id^l  BnOvagm.— Tlie  Bmnuigrove  light  railway  order  has 

been  iisucd,  nnd  n'ilht>rj»i!S  the  conatraction  of  light  railway* 
between  Brrim''gru',  o  railway  station,  Bromsf^rovu  town,  and 
Lickey  Ead,  the-  work  tu  be  completed  within  three  yean.  The 
amount  of  the  compuiy'x  capital  ia  fixed  at  i':i3,OiiO. 

Thtr  Light  Railway  Ct  iiitii'.Miinner<<  recommenrl  tin"  |,'rantiBf' of  the 
application  of  tin!  l.yn.ih.uAl  E^i'Ltnc  I.iglil  an  1  Traction  L'j.  fur 
power  to  onHtruct:  «  light  ^eleclricj  rr.ihv.iy  Irom  l.yndhur-t  rcaiJ 
■tation  to  Ljndhi:!^'.  ijwi.,  a  diotaoce  uf  ovlt  two  milts. 

The  permaoeut  way  ut  the  li|;ht  electric  railway  from  the  .Siohc- 
hridge  tramway  at  Oottlbmmwook  to  Kintar  tfaa  inapaetad  on 
Friday. 

UvatpOttl.— The  C.'iporation  have  now  HMt  electric  cars  in 
operation,  and  (he  rein  lining  17  horne-drawn  vebiclea  will  ahortly 
dnapp^ar. 

London  County  OoimcU.— A.t  i'uesiUy'a  mitatinj;  it  was  decided 
to  loan  Haakney  £30,000,  Hammetamith  £lifin,  and  Stepney 
£3,18$  for  deetric  liKhting  extenaioaa. 

The  ( 'ouncil  hat  decided  (o  appeal  to  the  Unnea  of  Lords  against 
the  Rceut  deti<<)<>n  of  the  High  Court  on  the  qnaitlon  of  the  legal 
power  of  (he  Council  to  run  omnibuaae  in  cooaaetion  witJi  their 
tramway  services. 

Ttift  "Cuincil  decided  that  the  Ilisjhwayi  committee  f-honld 
e  .11^1  !.  r  \  ,ti  ious  schemes  for  tube  Milwayf,  and  a  general  =jjherac 
for  tr.iiijwAv  <.\tt  n»ii)ni  in  London  'i  he  liighwaya  committee  waa 
UlImi  iti.itni  ;;i.-d  t^..  tike  ftt|i<  ;d  Lrmg  Iht  \iew9  of  the  Council  before 
a  joint  C'>j£urriit'.«-  i<i.|i  'itittJ  '.o  c  onsider  deep  level  electric  fjilways. 

Macclesfield.  Tht  i;  .ard  of  Trade  have  refused  the  aiiplicutiou 
of  the  Electric.il  i'uwur  iJistnUuliyu  Cu.  for  a  pruvitioual  older  ft) 
iho  Corpui.  ii.in  are  themselves  applying  for  an  order. 

Maidstone^The  Callender  Company  hare  mnde  a  atart  with  the 
work  of  kyliig  electric  lighting  uiaiuB.  Tlic  Co-.uicii  have  fixed  the 
chaiT^Ki  for  il(  trie  current  for  priratf  lighting  at  Td.  pernnit  for 
the  br«'.  h  r  ii  'q  maximum  demand  andSiUKllar.  CoNnt  will  be 

tupplii  d  t  ■  [d  u  es  of  worship  at  -Id. 

Manche /,er.— In  a  recent  rc;.o:  l  th.  c.iy  s  irveyor  (Mr.  T.  dc 
Coarcy  iK-a  c  °tater»  that  «!  |in.-!t;nl  there  iro,  !n  the  norlhtni 
di-trict  of  the  c.ly  (iil  wir,-,  ."i,^..',  i:;  the  L-tntial  distru;  and  I.:i5'» 
in  the  southern — a  total  of  .,;;>?  niiis  over  exisLiag  kaiia  of  tram- 
way. OMr  thepRiiected  new  tramway  linea  there  will  be  &H1  wires 
in  the  Bonhem,  l,78A  in  the  central  and  1,412  in  the  aouthero  dis- 
tricta— a  total  of  3,781  wiree  making  In  all  11<57»  taltphoiie  an  1 
talqpnph  wires.  The  report  alto  atatta  that  tiiere  aM  about  W  miles 
ef  CiBt-iron  undergroiiiiil  telephone  pipes  in  the  public  street*,  3in. 
in  diameter.  Kach  pipe  I'lHitaihs  u  Icad-covcrcd  cable  containing  rwo 
wire*.  The  be*t  luethud  ol  dialing  with  llic  overhead  telephone  wires 
would  be  to  Duhdivide  the  dintritiiliiig  areas  by  laying  short  lengtln 
of  underi;pjiind  ^.uvice  pipes  from  the  nt  urest  existing  underground 
cable  routes  to  smaller  di.itribmiiig  areaa  oil  the  main  thoro.i.  iifaii  -f. 
Ly  thisarrangement  itisurged  thf' wire*  cMfsing tramway ro-r.ii  w ou'.ii 
be  no  longer  reiiaired,  as  tnt-  ttlcphuue  imlriKin-iita  Wii  ild  he  .-itrved 
by  short dialributing  wicee  ia  ielf-«ontained  area«  aitJ  croAaing  iiiiuox 
atm-ta  eoly.  Tbn  oemhaad  anUm  aw,  of  oonr«,  insulated,  and  con- 
tain abowtlOtwiraaadL  Tha  danger  fi«ntehHraphwii«8en)e«in({ 
vvar  tramway  nmta  cnnU  (fiu  mpoit  «molndca>  be  redoeed  by 


enclosing  them  m  insiikted  caibloi.  Tiie  town  cl-rk  i*  to  prepjre  a 
report  on  the  legal  position  of  the  Oorpomtion  aa  r^rJa  overhead 
wbai^  the  HUwnph  Ant  «l  im,  and  the  agmammt  wtA  the 
National  lUapMna  Oo. 

The  conauMnir  enf^ineer  (PknT,  Kaunady)  attended  a  (pedal 
meeting  of  the  Electricity  committea  laat  week  to  consider  the 
beat  method  of  providing  a  temporary  gen^ritinp  :<tation  for  the 
electric  tramway  nntil  the  coiiipletion  of  the  Stuart-i'tTOet  KtaCion. 
I'rof.  Kennfdy  ihiju.ht  th.-.t  plant  of  about  S.iOO  i!.P.  sh  v-lM  be 
erected  for  jirovi-intial  piirp-  ^i*-,  and  wns  autliDriisd  V'V  the  Mjiiiniituo 
to  prepare  a  plan  and  qtecidcations  for  the  coostraction  of  tbe 
temporary  station  npon  tbe  land  purchised  for  the  Stuatt-atiaat  WOlklL 

Marylabone  (London). — The  Board  of  Tnv.li'  hir*  again  decided 
to  grant  a  provisional  order  to  the  T. jp ugh  (  junjil.  It  will  Is 
remembered  the  ('oaneil  ware  aimiiarly  «uoce»fuI  but  year,  hot  the 
conQrmatory  bill  was  i^|aelad an  matfMi  br  aaMid  nadiag  in  the 

House  of  Coininr  rui. 

Motor  Vehicle  Triala.— The  Liverf^ool  Seli-l'ropolkil  Tr»!li: 
Amciatiou  notify  that  the  entry  foriin  for  thi<  i-omnetition  are  now 
ready  for  iseue  to  intfndin;,'  coiniielitori  fiml  a  faurth  clai",  in  which 
there  are  no  reatrictiona  upua  tlm  lure  ur  platform  area,  hm  been 
added. 

Municipal  Telephony.— Hudderafield  Corporation  have  obkained 
400  promises  from  tradesmen  and  others  to  become  subeerilieci  to  the 
prut>o«od  municipal  telephone  exchange,  and  a  canvan  la  now  being 

}j;nile  in  the  Buburhan  and  nu;i.^hboaring  diatrictt, 

Newbury.— The  Board  of  Trade  have  intimated  tiial,  owing  to 
the  fmliire  of  the  Council  to  ^iTc  etfect  to  their  lirovisioiial  order  of 
l^'J'i  tbev  propose  to  dispense  witii  their  ooasenl  to  the  appUcation 
oi  the  Urban  Electric  Supply  Go.  for  an  ofdar.  TfanBoaidaMbabtg 
atked  by  the  Goancil  to  reeondder  thie  deeirioiL 

Newport  (Mon.).  — An  iu  piiry  was  held  here  on  Tueadiv  into 
the  Cu'xncil'a  application  for  sanetioa  to  borrow  £26,000  for  electric 
lighting.  Tha  town  daik  (Hr.  A.  Nawman)  aaid  «Ma  iB:»,000  «» 
roughly  divided  into  £8,000  for  impforamenla  in  theaxfatiaff  iastal- 
latioo,  £4,740  for  compensation  for  atlrgid  dam«ge  from  vibtatioo, 
£10,000  for  new  nmina,  aub-alalions  and  transformer*,  and  £J>,ISI 
the  expected  coet  of  the  contemplated  change  of  presmre  from  100 
to  2(-K>  volti.  In  reply  to  Mr.  Newman  ihe  inspector  aaid  the  Local 
Government  B'.wrd  would  not  FiTiction  a  lo-tri  to  ho  Hied  in  wiring 
private  housfi  on  the  'itferred  jiaymcnl  !!y«tfni,  bu'.  thi;  (Corporation 

rotild  do«.i:h  work  o^i  of  revenue  Mr.  Kcwman  said  that  did  not 
]iiiL  them  uu  an  e-viu  il  footing  wllh     gal c«B.fi8y,  who  w«n  thiw 

coni[H'.Utor»  in  ".ii,'hiinpr. 

F^aaantation — Saturday  hut  .Mr.  (',,  S.  lUi.i  Wis  [.resented  by 
thi;  litaffofthp  Cnveuiry  (.lorj  oration  electricity  worki  with  a  spint 
and  cii^'ir  uibti.et  on  tli.-  occiution  ol  hia  Itnnqg  tfcn  worits  for  Wi 

new  Liodun  appuintiucul. 

Bichmond  (Sniray).— A  conference  touk  jdaeo  at  tbe  I'.  iMdof 
Trade  la»t  week  between  repretentativo- of  llie  Council  aud  of  the 
local  clectiic  light  company  in  connection  with  the  application  of 
the  latter  for  a  provisional  order  for  Ham,  Hampton,  Hampton 
Wick,  and  Teddington.  Considerable  opposition  having  been 
lodged  by  the  Hampton  and  Teddinston  authorities,  the  Uoard  of 
Trade  decided  that  thaw  diatricta  be  etnwk  out  of  tha  achvte. 
The  company^  repeeentatiTe  tberenpoB  wifhdMW  tha  apflictaon 
altogether. 

Slianlclin  (Ial«  of  Wight).— The  District  Council  recently 
received  oflert  from  the  l»le  of  Wight  Electric  Light  and  Power  Co- 
and  tbe  Sbanklin  tiaa  Co.  for  the  public  lighting,  and  at  a  teoentata- 
payer*'  meeting  tha  principle  of  electric  lighting  waa  approved. 

Shoreditah  (tffniim),— l**  Lighting  eummittee  recommend  the 
Council  to  mnction  an  cxnanditiue  oC  £lt.7<N)  lor  cxtemieaa  ef 
electric  niain%  eapteblly  in  ennnceUoB  with  tha  aaw  atatlm  at 
Haggemton. 

SptAlah  Importa  — The  value  ut  clcctnc  cables  imported  into 
Spain  in  1899  waa  £80^000^  Tha  value  madunery  impeitad  ia 
the  same  year  waa£300k<MXV  AMiOOO  oT  whidi  ia  lilted  ae  "meter 

machinery." 

Stamford.- Tbe  I'lban  Electric  Supply  Co,  which  obtain^l  « 
provijionul  Dnlcr  in  I'JOO,  i«  about  to  eetabliah  electricity  wuiki  in 

th'.t  towa. 

Walaall.- The  aecounta  of  the  electricity  -leparinient  show  that 
the  profit  on  laat  year's  working,  after  payment  mI  u.-!  rest  and  Mnk- 
ii)^  r  ind,  amounted  to  £119.  8i.  5d.,  against  £01.  13a.  5d.  in  the 

jTi'V  ioi.iB  year. 

West  Ham  London\  At  the  last  meeting  of  the  C-ouDcil 
Coiiii(i;i,ir  I'eit  111. IV, Ml  rhiit  no  fiuihtr  contracts  should  be  entered 
into  Willi  .Mei.nr».  S.  /  .!<;  Kerninti  (I'td.)  nntil  the  Council  had«»- 
hidere'i  a  t.-p.irt  iroui  tlu-ir  eh-ctricai  engineer  as  V>  the  defects  in  th* 
plant  supplied  imder  thtt  iirm'a  firat  contract,  and  a  statement  uaaa 
by  the  town  clerk  as  to  the  legal  position  of  the  Council  with  Mcana 
FenantL  lie  aaid  that  ainoe  hi*  motion  had  been  pot  on  the  pwtf 
lha  Oouwil  had  mad*  nfurtharaontnat  with  Mama.  l!^iinnti,lw 
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it  would  lerve  hisjinrp^p  if  U-i  N.ii!  tli  i-p<irt  from  thiiir  engineer. 
This  might  prevent  the  Council  having  »ny  farther  clc>almga  wiih 
that  firm.  Tne  mayor  wid  he  could  not  weept  the  motion  until  their 
previoD»  re«olotion  bad  been  readnded.  Cciuncillnr  Qodbold  urged 
that  a  fail  investifiation  fhonld  be  made.  Aid.  F.  Smith  rtferred  to 
a  Mfiova  iiulofe  in  the  »upply  on  the  pnvioua  Saturday  night,  and 
men  mm  becoming  ve'y  di»rati«fied.  (V>oncillor  Crow 
1  tte  diieafiMn  inj  mfair  to  Me«r«.  Ferranti  They  were 
now  Im*  to  face  with  a  Kriona  breakdown,  and  be  thov(|bt  they 
ahonM  delay  for  a  tine  proceding  with  corrent  oontncta.  Farther 
fi)\jti-tir>n  wa!>  taken  to  the  motion,  which  waa  loat  m  a  diTiaion  by 

let  . 

WoiUtoose  LightLns.  —Bradford  workhonse  ii  now  lighted  elec- 
trically, cumut  Wiug  supplied  for  the  tint  time  on  Wednetday. 

Bleetro  Humonie  Sooletf.— A  HDolniigcoMert(tlMlMteoaeert 
of  the  (eaaoQ)  will  be  held  at  the  St.  JumfWOl  BcttMinnit  Uiia 

(Fridicir>e?eiiin(-.  at «  p.™. 


TRADE  NOTES  AND  NOTICES. 


[Notictt  fcr  inuriion  undtr  tkt  abom  htadiag  must  rttuh  th*  Ofict  no 
lattr  tXan  fira  poit  7%«M-j^y  monamq.    New  Catatogim,  Br  «•  Xiffl 
wk(  timiiir  iwUtw  AoM  bt  ami  «trqp  «*  At  tMcL] 


CtlwfnBap  DiHtiict  CoOMil  }lVit»t(ttd(»i  for  a  water-tube  boiler, 
feed  pninp,  irjector,  ateam  (aluMat  ibd  flwd  piper,  &c  Specifica- 
lionf,  &<*.,  mar  be  seen  at  the  offices  of  the  consnltiqg  ea^necn 
(Meutau  Ijilct,  Clirehoi^b,  and  Sillar),  2,  (Joeen  AnneV-gtle,  Weit* 
minster,  S.\V.,  and  1*<,  King-strett,  Miincheiter,  but  can  only  be 
obtained  from  the  latter  office.  Ttndcra  must  be  delivered  to  the 
elcrk  (Mr.  J.  ii.  Robertu)  by  April  13.  An  advcrtiiement  conUin* 
additional  particnlara. 

Lte.lt  LifilititiK  eajmmittie  invite  tenders  for  ileum,  feed  niter, 
(.•\han-t,  ovi'rtlow,  l  low-off,  and  other  pipte,  valve*,  hot-i^ell.s  feed- 
*aU-r  pnmpf,  ecnnnnu-L-r,  Ac.,  in  CDnneflion  with  engines  of 
4,0(»  lii.r.  Sjiecifi' atiLin?,  &c.,  from  ihr  luuiiugtr  i  Mr.  Harold 
ilicJiiuson),  1,  Whiti'hall-road,  and  teader*  to  town  eterk  (Mr.  W.  J. 
Jeeves)  hj  Uaaiaf,  April  lA,  An  idfetliiHUBt  eamliiw  edditieiDal 
pArticaknL 

Amifiy  Ehctridtf  eommitte*  faiTtle  twden  for  (he  supply  and 
cetioB  of  two  iMilen  and  ceoBOBiiait  and  aecumulatota  .Specifica- 


lianii  Ae.,  maj  be  obtaintd  on  appUcatioB  to  tko  borough  elMtrical 
tnfpneer  (Mr.  Bobeit  Bbkctt),  Aqocdaefralieat,  Burnley,  and 
tenders  (addretstd  to  tlw  eliriiiiian)  nut  ba  daUvated  to  the  town 
clerk  (Mr.  A.  Steele  ShcMMi)^  TlewB  Hall,  Bonlaf,  hf  AfM  »,  Bee 
adveiuaemtnt. 

Dubttn  LtghtiDft  eommittee  iBTita  tenden  for  oondenaing  plant, 
pipework,  fetd  pump*,  eaperheaters,  mechanical  coaling  apparatus, 
overhead  crane  and  workshop  e(|aipnieot.  Specifications  may  be 
obtained  from  the  cwTOhinff  (^ginfer  fMr.  Robert  Hammond),  64, 
Victoria  street,  I.'indnii,  .s.  \s'.,  and  t«Dder9  to  the  clerk  (Mr.  Henry 
CanjpMn,  City  Hall,  hublis,  by  -»  p.m.  .Vpril  28.  An  «<^rerti»ement 
aontsiiu  other  [laiticulaia. 

Ktrmliii/  Corporation  invite  tenders  for  the  supply,  delirery,  and 
ereeli'ra  of  eiigin<  i  and  dyn&moj,  storage  lutury  and  overhead 
travelling  craae.  Spcciikalion  may  be  seea  at  Lut  not  obtained  from 
the  offices  of  the  conanlting  engineers (Measra.  Kennedy  And  .letikluV 
17,  Vtctori«>»tieet,  Wfsumaster,  S.W.  Tenden  to  town  clerk 
(If r.  Wm.  k  MBHBiM)  bj  !»  aA  Afril  1«.  An  advattkiMt 
givca  Anther  details 

E.lm'.^Hr.jK  (.'orporalion  invite  tfndem  for  the  supply  of  arc  lamp 
carbons  and  cast-irou  pipes,  jiavemcnt  and  road  box  framea  and 
eoeinlKthaalMtiiiilywpBcuaatlKanayiarlnMill^lfii,  An 

Si4|lrii^!tta*tnmd^(l£  ^meHon^ W^)T/ April 

PoHtmottA  Ourpoiatlini  inrite  tender*  for  the  supply  and  erec  tion 
of  additional  boilers,  feed  pumps,  mechanical  stokers,  eoonomiscr, 
steam,  feed,  and  otlier  pipcc,  chequer  plating,  and  sundry  ironwork. 
Specification,  &c.,  can  l>e  had  of  the  superintendent  of  the  electric 
lighting  Btatioo,  Gunwharf-road.  Tenders  to  the  Town  Hall,  Porta- 
mouth,  by  \  p  III ,  April  16.  An  adveitiaement  contaitu  further 
particulars. 

J}atlerua  (i/ondon)  Borough  Council  in^•ite  tcniler*  for  etottric 
pumps,  pipe  work,  Ac.,  for  cuidrrif-in^,'  water,  and  pi{>i.'«  and  piu  for 
condeniiDg  water  supply.  An  adverti wment  fonuins  further  par- 
ticulars, and  npftcitiiTiiiiin,  vV.'-,  may  b«  ohuintd  from  the  town  ilerk 
(Mr.  W.MarevL"  Wilkin^),  Mutiiiipal  Hundinan,  Lavender- hill,  !S.W., 
to  whom  tender.-?  mni>t  be  tent  liy  nmn,  April  30. 

MUdle^T^ugK  Electric  Lightinjj  committee  invite  teiidM«  fot- 
boiler  and  engine  hnuse  plant  and  <'ondeniiiiK  aiiparatos,  further 
particulars  of  which  are  set  oat  in  an  adrertisenent.  SpteiBcatiotts, 
nir  ba  obtainod  at  tha  oBsaa  ct  tin  eamidtiig  oigiDear 


(Mr.  Robert  Hammond),  01,  Victiria  .-itr«et,  Weatmin?ler,  Lmdon, 
S.W  ,  and  tenderrt  mn»t  be  oddrested  to  the  t/)wn  cleric  (Mr.  Gtorf.'e 
BainbriJge),  Town  Hall,  Middlesbrou^jh,  by  ,-\pril 

Molherw^i  Klectnc  Light  coinmitt«<;  iuvite  tenders  f'>r  ili»m 
dynamo  and  switches,  &c,  steAin,  fee  I,  and  exhaust  pijie?,  ■Sic. 
Specifications  from  the  town  clerk  (Mr.  .l.tmes  Bums), and  tenders 
xan-t  be  in  by  .\pril  l'II.    ^^ee  nilvertiitement. 

This  directora  of  the  Laac^uliti-e  aiul  YuikikiTe  RaiiiCxt}/  require 
tanden  for  the  suppiv  of  stores  during  18  months  ending  April  90, 
190i,  including  signal,  telegraph  and  dectrie  light  wUer,  tigoal  and 
telegraph  fiuing^  wire,  aeiai«%  eteil  ahaahk  tttbea  aad  tabintb 
reflectors,  oil,  castings,  Ac  VaitienlanaBl  tnm  of  tandat  fn» 
■tmea  defnttaun^  Oelwiiiiaetiwl,  UfaiwIiTiTticir,  and  tandata  ta  laeN- 
taiy  (Mr.  &.  €L  Irwin),  Hnntfi  Bank,  Kasdaitor,  hf  tO  a.fli.  April  8. 

Htnuejt  District  Oonactl  Invlta  tender*  for  boiler-booee  and 
engine-hou'e  plant,  condensing  and  water  cooling  apparatus,  pipe- 
work,4witchbo&rd  and  instruments, aecamulators, over lieed  travelling 
crane,  eleeiricity  supply  maina,andare  lamps,  &c.,  for  public  lighting, 
meters  and  workehop  c«|uipment.  Tenders  to  clerk  by  4  pan.  April  1 1 . 

MantluiUr  Rivert  committee  invite  tenders  foe  electrical  and 
bydraalic  npp1iaQe«:<  for  one  beetena  bed.  Tenden  bjr  April  13. 

Matirh,:4ti  Tiamwayaeeamitlaenqalnlile-gaaidi  for  tmuearsk 
Tender*  by  30th  inst. 

Metropolitan  Atylume  B«ar4  invite  tenders  for  the  supply  and 
erection,  at  Tootuw  Bee  boeutal,  of  eleelric  neneiation  and  beating 
plant.  TendeiB tana BoaidtEhibanknMn^ London, 8.0, by  10a.m. 
April  ii 

Brttdf'jTil  Corp-Dration  require  a  combined  motor  bjdancer  and 
boosters,  with  switch  grar  f(W  state,  for  their  Rrjltim-road  Llectricity 
works.    Tenders  to  town  clerk  by  April  ;i. 

Sai/orxl  Corpf>ratii-Hi  inrite  tenders  for  wiring  for  motors,  dynamo 
leads,  enginu  room  auJ  switchlxjurj  cunncctijDs,  Ac,  at  Strdivbeny* 
read  geneialinf.'  etalicn.    Tt^udLrs  to  town  clerk  by  noon  April  9. 

Sunderlanti  Co.-pijmlion  invito  tenders  lor  lf>4  arc  lamp uillar* and 
101  arc  kiri|w  and  a&cworie".  Tenderi  tn  cliaiiuian  oi  Lighting 
committee  hj  ihMna  April  3. 

.<i>rl»'>(iry  District  ConTiril  invite  tenders  for  the  ceostmetioa 
and  maintenance,  for  a  term  of  ye^a,  af  tlMtlldl^  aappl^ Vatki. 
Teudera  to  rlerW  by  I  p  iii,  Ajiril  lii. 

ftlrti'i  Corporation  T^'n'.iire  tenders  for  steam,  iVc.,  pipee,  feed 
pninp,  wat«r  -Storage  tank,  feed  water  hejiter,  and  tundiy  ironwork. 
Tenders  Ui  town  cleric,  97,  \S'.  Ke>;ent-.-<treet,  OliMgow,  liy  April  '». 

(JltuaoK  Parish  Coiincil  and  L-macy  Dif  trict  Boetd  reqttiie  tenders 
for  12  mouthi.'  supply  of  electric  lAm;>^  aud  tMtgk  Ttttdtia  10 
38,  Cochranc-.-rtreet,  (ila=K'uw,  bv  :!Oth  mat. 

Rochdalt  V'r\>tiiAU'jn  invito  tenJera  fjr  stetl  triiiirails  an  I  tlvh 
plates,  tie  biir<,  b  jUb  aud  iii'.t-,  u!;';hor  Joint  and  rt  do  plitvn,  poiuSa 
and  cr-:-'iii((»,  anil  drum  rail*.    Tender*  by  .\pril  1. 

Halifax  Oorporalion  invite  tenders  (until  April  4)  for  trolley  wire, 
and  for  elmn  piping  (ontit  April  1 1). 


BHtbottrae  CjrpcnaittiB  han  nedvad  tta  foUowing  imdari  fiT 

extensinns  of  plant,  &a:— 

CtmCvWBUiul  .Vaini. 

A  (>.  ,  W.  K.  Vrum.  k  fo.  €11.762   0  d 


W.  T.  Glover 
.  ^u«*baam 


Tiri«gii|ihManlk.Cn, 


£7,6G3  13  9  i  St.  iielnn  ciirl*  r-.i, 
12,796  0  0  1  W.  T.  Hcnlej'*  Co. 


lijm  0  0 

llfitS  0  0 


Canente'eOn. 


lo.as;  IS  b 

I0.0i2  17  4 
8^600  6« 
«i,710U0 

ansloo 

%SU  00 


iwkie  iva  Are  1 
Hru»h  Cn.  .  . 
Oenrrsl  Klflctri^  i '  ■ 
Wilaall  Wvctricil  Cu. 
Johnaoa  k  IlitUipa 


VC.  Lo<7  *  Co.    1,825  15  0 


t]ie  malna 
awarded. 


Westen  Bleelrie  Ca' 
8laMeaiAraa.*Cn. 

J  re  Lamp  and  PotU. 

£2,Xa   0  0  I  Vericya  Ijmit«l    £l.'3l  It  8 

S,??7S   0  0    Iteivwn  Mfg.  Co   1.704  0  0 

( 'allcoder  's  Co.   .    1,669  U  0 

Oliver  Jc  «'o.    J,63l  18  0 

Crompton  4  Cu   I,6O0   0  0 

Qilbn-t  Arc  Lamp  (Nk  1,SS8 
wiag  the 
OS  Is  baa 


2  090  0  0 
2.t01  10  0 
1,907  7  0 


Tite  tender  «l  the  OsOender  Co,  «M  eufaJee»  to 

Xo  tender  for  aio  uaspi  and  petle 


0  0 
f«r 


,  jA  been 


IVsai/bmcrt  nnd  Chambf  re. 

Johnwu  &  Pbillipa  ...  4:4,18S 

t  c^UaaAir'eCe.  2y6M 

;  Ollbert  Atelup  Ooi  IJM 


00 
0  0 
00 


British  Else. 

Mfg.  (;o.  (oeesptatf)  £S.dyi  0  0 
'S.Z.neKemuitlTt.td.1   5.068  0  0 

Bf.i,h  Co.  .    4.76ft  15  6 

'   l-.x<  hisL-.  e -:.r  l.Lri(r  i:hnm^.^i  ■<  uii- ]   ri\in^  «rri,^)|,    ^  SttVjeet  tO  reGBlvlBB 

.ir-lrr  f  rrna:ri-^  wijti-.iTi.    ^  'l"rAii'fi:riuci->,  Loly. 

The  Dulilin  Corpora'.:,  ii  dei  idi-il  un  Mmi  Uy  to  aiicep'.  tlic  ten.le.r 
i»f  .Vle.'.sis.  .1.  .ind  W.  Stewart  for  ibe  etei-.tion  of  an  electricity 
generating  Kt.itioii  at  Uie  i^i^eou  Ilou.*>.-  ,it  i'29,0.'il.  O.-i.  3d. 

Brighton  Town  Council  have  accepted  tbe  tender  of  Me-<^r^  R»b. 
oo<;'-.  aij  1  Wilcox  lor  two  additional  water-tuljo  boiltr*  for  tlio 
tiaiuway  power  station  at  £i,l&0 ;  and  for  steam,  feed  aod  otiter 
pipingatXMi 
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Wootwidi  SoQUdiClpnticil  bave  aeonttd  th*  taktar  «f  Vmm, 
OttftrftOn.iiraioinq»*n<l  po8t4at£S^40O, 

Sliondiicli  BwfM))^  CmuuU  fa  wtonmnAiA  hr  thti  IjjgHtiiig  cdiu- 
nittM  to  Mont  til*  Miidtr  of  MMHtL  FiMioa«Cbiiltar<li*nip|>l7 
and  erection  01  tha  cuustructiooal  stMl  and  inowink  tt  tin  omt 
geDeratioA  Utttioa  in  \Vhi>ton  elreet  foc  £8,278.  Than  «m  11 
teanUif,  wat  wcomnwiilad  baiog  tha  lowait. 

ITiain  Disk,  Kmr  &  do,  havoMCurad  tbe  contract  iui  lUe  i^iyflj 
ot  tha  moton  and  eoBtiaUen  fw  Uwdootnccanof  tha  ManchMter 
tiammgri. 

BUSIKESS  NOTICES. 

Til*  Siyvttisli  ^^.  ia  v  rif  the  St.  Helens  Cable  Co.  i»  now  at 
19,  Walerloo-tttert,  Clus^'ow. 

Oiring  to  the  mcieaae  ul  bui>tn£.-is  m  tiie  Midlands  and  the  North 
the  Hatt  Accumulator  Co.  hare  opened  aflcaa  at  33*  Tcmpla- 
cbambern,  Brazeonofe-atreet,  Manchtster. 

Tbf  Lihiiii-ver  K'.'  tri'  il  i  'i>,  (I.tj  )  (pajticiilais  of  whose  regiatra- 
tiouaru  gn  Lii  on  incjlhur  Lw^^tj,  iii>v>;  opened o)Hce» at  II,  X«w  Oifonl- 
atrcct,  LoniJoii.  W.    Mr.  CharK-s  Levfti  h  ii<  h^*-..  ay^mntvd  manager. 

Men-iCT.i  Pjttnl')  (Ltd.Jare  rennvin^  l:>  u«!w  works  at -32,  Cbapel- 
niei  L,  SiMonl,  ifttr  April  4. 

Alter  April  i  the  reaUtered  oHicca  of  the  Electrie  Ligbiing  aod 
Traction  Co.  of  Auatralia  (Ltd.)  will  ba  Bt  Uaiy  AbehuKh  Bow, 
1 33,  Cannun-.street,  Landon,  K.C, 

Messrs.  a  Willktns  and  T.  Hairlaim  (tndivg  an  U  illiams  and 
Uaniion),  olectr'-ttl  'tj'^'tnwr*,  .Soiilhport,  have  diMo!\ed  (artiter- 
ahif,    Dtbtaby  Mr.  v^;;        ,■.}■.  .-■--Mi.n-. 

BANK£UFTCI£S.  UQUIDATIONS,  ftc. 
The  public  examination  of  I^ewis  and  Kme*t  Em^i  ^ui  unin 
ti')'"ik  pT-ii'<'  at  till-  !..)Pni.;n  iiikri:p1  'V  Cour',  ■>«  Wodntidaij,  when 
Join-  r>  i:iurka':  !<'  di.ii:liwiiri-i  wi-r>-  iii.iilt:  ;iit*'reJ.r  nig  e-T'ti^ially  to  the 
crediri'iM.  'I'Sie  statfinrnt  of  a*!4ii^ 'huwe'l  li.il;ililic8  <,"■  II'S  lid. 
unjecnri^.l  i-rf-ilit.jrn  £",',J'-ii.  7-^.  ■^li  ,  ii~ieU  viilueJ  3-1  Th.j 
aweta  vouti.-il  ol  :t,uit,.)  £l  iuU>'-|mui1  4ef£iTi.>i  urdinarv  rliarea  in 
Johnatone,  Benjamin  Ca  (Ltd.),  valued  at  £&,iK)0  ;  762  £1  ftdhr- 
paid  otdiiuu'/  ahares  in  the  aoine  componj,  £702  ;  bad  ami  doublful 
Mok  dahH  £100 ;  •«!  aitiiiiated  anipM*  bim  awiuitiat  IhU  If 
oiedilon  treated  m  fiill^  aaennd,  £0a  Mr.  E.  R  Batriamltt  alatad 
(bit  he  commenced  bnanMaa  10  or  18  yean  ago  aa  a  dauer  in  imaUla, 
at  UiMoiay-paik,  under  tbe  atvle  of  Juhnttone  &  BcnJaaiiiL,  Be  took 
that  name  because  it  tounded  well  and  made  the  biuintn  appear 
more  important.  About  16D2  he  icmoTed  to  Bow,  and  added  wire 
cohering  to  hia  buainefo.  1'Voni  that  time  he  liescribed  hiuull  aian 
electric  wire  manufacti.rtr  and  met.l  merchant.  Shortly  aftcr- 
wsnls  l>ewia  Benjamin  Joini  l  him  nn.]  tlic  sljU-  "f  Jonnstone, 
BL!i)Jii:iiin  &  Co.  was  adoiittil.  I.fwis  IVir  iniia  intiviluccd  ulioul 
£34J<J.  in  December,  10O>,  tbe  bnuneaa  waa  aeai^cd  to  a  Gauiuauj 
called  J^ohutooe,  Biinjamin  A  Co,  {MX  of  vhich  lia  and  hia 
ecmda  were  managing  directoni  at  aalariea  of  £iB()  a  year. 
The  company  were  to  par  £9,200  for  the  boainea*.  A  valuation  of 
the  aaseta  was  made  up  of  book  debts,  £l,7a5  ;  stock-in-trade,  £2,iM)2  ; 
auchinery  and  plant,  £ifi4i  ;  cash  at  bankers,  £3tf&  ;  lease,  £1,000  ; 
and  goodwill,  1^70.  The  promo:«r  (a  Mr.  I'hijlipe)  received  £500 
in  easb,  btit,  with  ihh  *'«ceprirjn,  the  whole  'if  Ihv  purchase  price  was 
pai^i  in  paper.  The  bilnnee  wan  ]  uiJ  a<  tu  i.'"i/JO0  in  deferred 
iirdiniirj'  eli.irts,  £l,.'niO  m  ordinary  tliiirea,  jitpl  £ l', •5>'Hti  deben- 
tures. Itf  these  liet.pnturf?  £'.>'M  were  li.-iniJtJ  to  Mr.  Adaiua  aa 
tiuatee  under  hu  i^viUitsiioj  luaiciiigti  aettlt-iucnt,  ££00  were  ^iven  to 
Mr.  Adams  aa  secarity  for  repay  met  of  a  loan  of  £150,  and  thn  balance 
«(  £1,100  went  to  the  truaccea  of  his  partner's  ^licivia  Benjamin's) 
inMtiiaga  ietttenient.  Aa  legaidcd  the  1«B00  oidiaaxT  abint, 
FUUipa  leeaieei  BOO,  the  tmitee  of  witneai^  mairiage  aattleinent 
about  i-tO,  ami  tbe  rcraaindtr  were  taken  poaseation  of  by  the 
official  receiver  in  iNini^iuptjy  I'he  '  Huiil  receiver  also  rccei\ed 
the  5,000  deferred  shares.  The  dividend  on  these  aharci  was 
deferred  until  10  per  rent,  had  been  paid  on  the  oidinary  sharea. 
Thp  oV'iei  t  nf  jielliiif;  the  bu«iij('««  ta  \hr:  conipmiv  rv.tr-  to  r^tend  it 
hy  the  iiitri>liicti(;'n  uf  luilber  c.ipiral,  hnl  thm  jV^eel  hii  i  n^t  'i>e«n 
attained.  The  noff.mal  cupitolot  the  compaoy  wa.s  £"l.'','  '<'',  ■■ii'.y  n 
small  jwrtion  of  whieh  wai  anbacribeJ.  Phillip?,  wh  i  mu^  anntber 
cousin,  showed  bim  letters  containing  prumiic-  that  tha  wlmie  vi  ibe 
£16,000  capital  woold  be  taken  np.  The  goodwill  ti  the  bu.sinea^ 
and  witnees'a  ahaie  ot  (he  capital  were  iub|ect  to  tbe  trusts  of  bis 
marriage  actUement  There  was  a  similar  prontioo  in  Lewii^ 
BeBjamiu'a  marriage  aettlemmt.  The  prcivnt  amccnred  debt>< 
Mere  owing  to  creiiitors  who  had  supplied  gooiii.  He  did  not 
Cf^.nsult  creditors  liefore  Frelling  llie  business  to  tbe  cowptny. 
He  could  ri  t  >viv  wheilitr  nearly  all  the  trade  debts  were  incuri-cd 
in  the  latter  li.^It  of  tut  the  itateroent  of  atfdiis  would  idiow. 

Although  n  I'-r^e  amount  of  Block  WiP  f>)rl  to  the  mmpRny  T!':>t  one 
of  tbe  creditfjrg  wh.j  ha'i  supplied  it  w  i-  emisiillt-il  .ui  to  llie  tnui-fer 
of  the  biisineis.  Hu  did  not  consider  £i,^><0  w  ortli  i>t  •itn.  k  lu  (  e  » 
large  amonntw  The  rights  of  creditt>r'<  wen;  now  cintiiieil  to  the 
xeutsatioQ  of  tbe  paper  which  h«  bod  handed  to  the  ulficial  receiver 


aad  to  tiie  bad  aod  doubtfol  book  debta.  He  admitted  that  b 
Deetmber  and  Janvaf^  be  made  Tarious  payments  ta  relaiim 
Asked  ns  to  whether"  th«re  waa  a  single  relative  who  did  ii>t 
receive  payment  oi  hi»  debt  either  iit  cash,  shares,  or  deleo- 
turts  in  L>ecembcr  or  January,  he  said  be  had  relatives  abroad 
to  whom  he  owed  niooey.  Since  the  date  of  the  receiriDg  otdtr 
he  arA  hia  ci^tsin  li;jrl  Iwin  managers  of  the  bu.siness  inatt*>i 
I'l  nian.i^mK'  Jire:'.or«,  tlie;r  .i.;Ury  still  b«iijs>  £::'iO  «*th.  A 
meeting  of  creditors  w»  on  .Ian.  ^1  last,  when  the  liabilitits 
were  returned  at  £S,47i  Tbe^*  liabilities  were  incurred  befor* 
passing  over  the  buiince  to  the  company.  Uis  marriige  KtUeoicet 
was  executed  in  August,  1 803.  bofcio  Ma  watflaaa  IsDaeoiibiikUINk 
he  paid  other  aoiitors  bMidea  hia  taUliTea.  If  the  whole  of  di: 
compane'e  cnilnl  bad  baan  aabaeribed  they  wodd  ham  been  aMe  tn 
pay  their  ei^lon  In  fall  Mr.  Lewis  Ben j  unin  waa  ilw  examiae  l. 
and  the  examination  wA<  then  concluded.  The  Npmt  ot  tbe  fir* 
meeting  of  creditors  in  this  matter  appeared  incnr  Inih  of  UaRh  I, 
and  the  list  of  principal  creditors  on  Fi^b.  I. 

A.  J.  Cirecnb«rg(trtiliDg  as  the  Midhmd  Electrical  Co.),  3<i,  Arthur- 
street,  Erdington,  and  10,  Caroline-street,  St.  r<inl'^,  !5irmingh»ni, 
has  been  adjudicated  bankrupt.  The  6r*t  meeting  ot  err  lit  irs  will 
take  place  on  April  3,  at  171,  CorpontioMtreet,  Binninglum,  aci 
the  public  examination  on  April  -29  at  Bimiogham  Coimty  Cuuit. 

J.  E.  Bunce,  electrical  fittings  muiager,  10,  Klmfield  terract, 
Halifax,  has  been  adjudioat«<l  bankrupt.    The  fir*t  mectinit  (f 
ill  take  place  on  April  3  at  tbe  O.U.'*.  Town  UaU- 
chniat .  r^.  1  Ulifcx,  and  tha  {HiUls  cianination  on  April  Wat  Haliiu 
Coontf  Court 


Pire  —  A  somewhat  serious  fire  occurred  at  the  Summ«iiTe*a 
uMi  of  the  Conduit  and  Inanlation  Co.  (Ltd.)  on  Tbutsdsv  nii^ 
la»l  wffk.  The  works  cover  on'idenble  space,  and  con»i?'.  of  « 
central  lilo,  k  of  old  one-storey  ImkI  iin^s,  to  which  new  brick  builil- 
itiR^  to  ::if  ft  th(»  fpfrisil  needs  of  the  company'*  biisiness  luive  bttn 
iiilde-il  ti  in  timi-  to  ti!:ie.  The  fire  alartvil  fr'.:m  .m  unu'ctTtainifl 
cause  at  llie  Uwk  oi  llw  boiier-houso,  located  in  the  centre  oi  the  M 
buildinp,  and  waa  discoverecl  by  some  workmen  who  were  on  ov*r- 
lime.  The  works  Ure  apparatiu  was  immediately  pat  into  opeiation, 
bat  a  high  wind  faavaiiM  at  the  tiiBc^  and  lendaiM  it  iatpflanUa  i» 
aave  tha  main  workebop.  The  new  brick  buVdinga,  eontafadaK  a 
larpe  stoi-k  of  raw  nnfl  !!ni»h»d  materia',  were,  however,  preserrt'l. 
We  understand  the  cosnjiiny  »  in  a  position  tu  furnish  stock  laj- 

filiea  of  material,  and  to  keep  ^Ting  without  serious  incouveai«nc> 
arge  cootracta  in  hand,  but  ask  indulgence  from  the  trade  in  rettiect 
to  aojr  delays  which  may  occur  in  forni)>li;tij,'  sf-*.-ial  matifi^' 
hoped  tliat  within  afewweek^  tl  -'  V.iis:iit'<<  will  again  be nMunf 
»•<  tisna!.    The  main  bisn  is  covered  liy  ii'.oiranto. 

Concrete  ConduitB-— A  new  system  ol  iinpr«gii%ted  cjncrete 
oouduiu  for  electric  cable*,  is  lieing  introductd  by  the  Anuourt  i 
Concrete  Conatni.-.i'. on  C  . ,  lO'),  Vicioria-atreet,  Wesimia8ter,Liii<i'3'> 
This  system  is  eiauaed  to  be  i^nurely  imperviauis  ti  moisture,  mi 
the  bitumen  with  which  they  are  coated  is  ;i(id  to  l>e  in  no  Mj^ 
affected  by  the  diawing.in  of  the  ele«tri«  caUci.  Tbe  condaku 
maanfaetond  br  patented  machiBerr,  and,  it  it  atated,  leauiiea  i<> 
conerele  oae  orbed.  We  are  alao  inforaied  that  tbe  eyMen  niabcca 
adopted  by  the  fiernmn  Imperial  Telff:rap!i  1>i-partine:if. 

Oorrection.— By  a  slipof  the  pen,  "Electrical  rndert»king»*«M 
eiven  as  the  title  of  a  now  jonraal  in  oor  laab  laMM.  TbisihgaH 

have  been  KUiirkal  tirttlmtHi*. 

B  T.H.  Plant.  —  PamphU-t  No.  DO,  i^ued  by  the  Brili^'i 
Thnrasnn  !Ir)»!«ton  Co.,  illiiktratcs  and  ilt-icribes  the  O.K.  type 
amiK  i    '      :  meter  ftir  1 1  i:,t  iir.ii  oi .  0:11 1 1--:"  riri  io  I-<  i.irly. 

Exports  of  Electrical  Apparatus  and  Material— The  (ollowiw 
list  yives  otliouil  pan  c  u.ir.i  of  the  exports  if  British  manofaettired 
elecUical  «pp<»r«.s»  lutd  luaUrMl  (mcliiiiag  telegraph  and  tslephot* 
wire  and  material,  but  not  including  electrical  instmmsali 
machinee,  which  are  not  separately  specified}  from  MsRb  90  to 
March  26,  with  the  ports  of  destination : — 

J/riea— Al«x»n.lri»,  XMS;  CjpeTowD,  fi2,fi05  (including  £1,383 
-•i  jiih  ,:,ai.!rial  i  :  D'jrUvn,  ;  Eut  I,')n(l<>n,  £25  ;  P:ft  Ki;.-»l"5' 
HI  4'j7,  J ,0  I  , -l!ij<-ri  .\yres,  £1,230  (incIudioK  toSl  '^I'V"  :'■ 
UMWnfti ).  ai««ra/rt»»— A.lalai.ie,  £1.S93  i  iueludiiiR  £743  tciogrsi*  wir- • 
Auckland,  £91  ;  llil..Uuo,  £425  :  rremaiille,  £1,463  (ii)?)adioR  ^* 
telcsiaph  Qiateriii!  ;  Holur;,  £185;  MWlxKartie.  £286 ;  l'«rtb,  iw: 
Sydney,  £6.359  ;  WelliDKUni,  £3,59fi.  U<l-i;  .  ..  n . u n.l,  £20J.  Bn:"  - 
lliu  Jdueiro,  X17.  C>v'"i  -Colombo,  £6a  ?  '  i  -  Siali»(,'o,  £23.  C'lo^ 
-ShanKhai,  £61.  '.fr^.^riy  H;.inburs;,  £147.  //of/-jH..'— Aautet^l"* 
£Mi  ;    lt-jll«ril»jii.   t'^i  (i^lo^riph   matcrisl  i.  KjQitmy,  i"*,  • 

Cidcutta,  *a48  {iiirludinf  £281  tr!!e-xr»i.h  nul*ritl^ ;  JUdrsi,  £«-  " 
— Mehora,  117.  J/ir,>e(-C.«lt»e<mlei.s  £13S  , telegraph  sp^aritav^ 
-V.jTlJ  .ilfiwi*— £2.600  (tctiyr-iph  <:M<^\.  .Vor^ny— fliii»li»n>». 
(t»l(Kraj>h  wire).  fit.  HrlfM.  £hS.  .^iin-OrTOvts,  £41  ' 
aptuiratu'' .  ^Irailt  .'>rf(/fin^iili— .SioRi>|>3re.  £52.  i  HitidStni  -  '  :  " 
iltO  II  /i«f  ,-TiiDid*l,  110  iineliuliDK  £l01i  UJafraph  mit^j'^ 
/  •or.  £,',0.  1' .tal.  £26.nii,  agrioit  «lS|9S5  ia  the  acna«aa«a| 
week  last  year  (March  21  (o  87). 


Digitized  by  Goo^^I 


THB  BLBOIBIOIAW.  MABCH  29,  t>01. 


881 


COMPANIES'  MEETINGS  AND  REPORTS. 


grafh  LondoB  BlaoMa  fofplj  GiHpoiBii«i»  Ltd. 

Tlicornliii.\ryR«Q«ral  uimiluk  <->f  thh Oofpoimtiaii  wta Iwld  Mtt  WlJnwJiy , 

Mr.  ni?<»Ki;E  Kii.i'.  J.l'.,  preoiiliii^,'. 

Tlie  SKrllKTAI:V  Mr.  H«-U'rt  H.  liuycr)  md  lha MliM oUilR fk« 
m«*Uu|;,  »i>U  tklu  Uw  repurt  u<  tb«  ituditia-*. 

The  ('HAIRMAN*  tud  :  GeDtlcmen,  although  the  •ceoiiDU  which  are 
DOW  iu  yiiur  huuls  do  not  ah>j>  a  large  proAC  (ur  1900,  thia  would  undoubt- 
edly hnre  L«ai  much  grcMer  but  far  the  abiun-aukl  |M-lee  of  co»l  iluiing  the 
whole  □(  tbii  jrmr.  The  inrn»M,  in  fact,  ha«  l>een  35  per  cent.,  uud  the 
number  of  lamps  coBim  tcd  ba«  beea  70  per  cent.  From  tlw  re|iurt  you 
will  Ma  the  actual  number  of  lamps  added  to  the  circuit  ba«  I>«cd  I7,f/^ 
9  O-jk,  and  to-il«y  tliB  total  number  atancla  at  46,863.  beatdai  which  iv.- 
MA  •ppUcktioiks  f'>r  a  further  3,552  8  cp.  Ha<l  thin  incrtau  been  «]>read 
««cr  Ik*  wiMie  yrar  thn  i  fleet  of  it  <>n  tl>e  revenue  would  have  been 
nMcll  CCMlcr,  tad  ■•  tJie  dntund  for  additiaoal  lampa  ttill  keepa 
Uft  t)»  inapNtt  «C  tiM  Qtmfiaf  fur  tlw  UbIbm  appear  likely  to 
■Ik^waU.  la Kwdi  hit yMar  i!m  pric*  for  etaneut omiI  tar ligbUag 
porpoiM  WW  ttAmd  froM  M.  par  Board  of  1>ade  unit  t«  aod  thM 
for  power  md  fcuHug  iHMI  4d.  to  2d.  jier  unit,  the  meter  rentab  being 
alio  (lightly  rariltd.  TteBoMtiliaTeaUoIntraduoeilaachemeforinataJlinx 
»ii  light*  or.  eoosutnere' pr«mi»r»  »'i«o!iite1y  fn»  uf  uU  c  wt  to  tln-m,  and 
when  I  tell  you  thnt  *t  _i  rrfpnt  tnHtncTit  tln're  am  in  nuiny  aa 
205  consumer!  wired  under  this  Kbeme,  and,  in  addition  to  tbo  *ix  ligbta 
thu*  installed,  theae  consumers  faim  adim  nuf  laihli  tit  tMr  o«b 
expense,  I  feel  sure  yuu  will  agree  with  ma  tint  it  MauraidjiinMradilMlf 
a  auooese.  A  glance  at  the  iua|>  will  sliow  how  avenly  divided  our  oonsumen 
are  <iver  the  whole  area  in  which  we  bave  power*,  aod  this,  notwitlistanding 
tbat  a  large  jmrlinii  oonslots  of  small  sho|w  and  i-e*i!t»iif»'9  which  nn 
Dccsatarlly  hui  nmn..  l  unaumers  of  current,  leads  us  t  >  Imj  i'  ihr.  n  jriuul 
inenna  will  be  as  steady  and  widS'^pread  as  the  work  bae  Iwen  up  to  now. 
Mo  afiort  hai  ham  laawd  n  nlitaMin  hiiaiima  b]r  ciiMhridaB  and  pw- 
•ooaOy  caiiTMiiiBg  m»  IntuMtaDla  and  adTcrUflog.  Owin^  to  tbe 
prepoDtienu-.re  of  tmall  pro(«r!v  in  our  district  the  mtvw  m  the  u«o 
ofelettri'-  Iik'^-  suns  to  be  j^ra.':anl.  And  uut  raj  i'l,  ami  it  w-uM,  th'jre 
fore,  in  ordinary  course,  be  aouie  lime  kiefore  we  could  see  the  demand  oome 
up  to  the  capabilities  of  our  stalioa.  The  Director*  lure,  bowcver,  before 
them  certain  projxjiwls  to  which  at  present  I  am  not  at  liberty  more  fully 
to  rafer,  whidi,  if  oarried  through,  will  ptodoc*  aa  iatmc  luitr  nm)  very 
largi  increaaa  iu  the  v^naumption.  If,  aa  I  bope^  theae  iic^'  tiii'.ir'iia  are 
Completed,  we  shajl  bt  »1  l-j  iH'l  ilvl  to  ivmi»rj»tol»t«  toti  unJ  iui  »clv<\§  on 
a  very  taluable  atUUtion  to  ..'jr  bu^iuPrtt.  .N\i  iluud;  yuu  iuvu  liotice..!  tlie 
remarks  reftarding  the  »huttinc  down  of  the  duot  destructor  in  Ute 
report.  It  haH  been  im[ioa«iblo  to  arrive  at  any  reliable  result 
as  to  tbe  preriw  ralua  of  the  dnitnictar  aa  a  ateam-nitaing  factor 
and  fuel  Oxraomiaer  owing  to  tliia  regrettable  incident  occurring  just 
at  the  time  when  the  mfusc  was  Incoming  of  a  oombuatible  nature, 
and  at  a  period  whoti  it  would  hav<j  drmon'trntfd  it«  utility  more  efla:- 
tually.  The  l-iojU'tU  Viitrv  Uml  iiiBisUil  ou  tin  rrcctioo  of  the  destructor, 
MiaaMarih  in  the  midat  of  a  oxiwded  district,  aa  the  wbula  oi  laMobeth  is. 
KiiwMttMdvatMastiMBaiit  approred  Bwdw  ntwiflw  aod  with 
tha  mlBMat  tai*,  and  tiNO  tta  Vestry,  a*  soon  m  It  ted  got  la  work, 
obtained  an  order  bo  cIum  it  on  tbr  ^>und  thut  residents  in  the  district 
complained  of  it.  Adequate  provision  for  the  utmost  economy  in  the 
geiwratioQ  ros!?  h^n  ixf-n  mftilp,  no<l  with  thi?  olvict  '.ht  }'  gave 
ionlrui-tioua  kn  the  cnvtiMn  uf  eLViU'imi-ut  lavi  cuinlcoriiiK  |liLt=  ;  tha 
furuier  in  tiutv  luu^^IbU  eud  in  0|i«ratiou,  aud  already  elieciiug  a  vi?iy 

imporunt  sariug  in  the  coal  auMumiUlaa;  lha  atndaaaiag  plant  U 

in  tha  ban<U  of  tb>.-  ountnMiora,  and  b  'Maf  puilMd  lerward  triih 
all  possible  rj-ccil.  W  th  ro^ard  to  tlie  thormal  rtonijijf  plant,  tticT' 
has  been,  I  nai  ■^nxy  li  ^y,  consi  1r>nibU  lirlay  uwin^' 
non  drlivery  of  lite  ve^i"  ;  but  tbeas  are  now  in  poeilioa,  so  that 
the  plant  will  be  completed  forth  aith.  The  Comjiauy  turn  in  the  laat 
three  years  been  }«i>ai0);  thruuxh  the  unproductive  period  which  has 
characterised  tha  inirMs  of  every  electric  li);htinK  unde:  t '.kinu:.  Tlim 
have  been  a  auamalen  of  ailTiculLiea  to  be  dealt  with,  but  liic  liirrvl  iv. 
ihini  thrr  can  nnw  cnnfulmtly  count  on  having  surmouii ( i'< I  i^trn:.  Tin' 
lu'iuf  '.*  rffl- h'T-il  tl.i-  pntfit-aaminft  »tag»  <|uite  a*  ■.m  jily  i\«  i  ho 
majority  of  tha  metropouuin  lightinc  uodartakioga,  and  the  Uireck^is  tiupe 
that  am  on  tha  earrent  year 'a  mcMBg  •  dmimd  for  the  Khareholdera 
ggay  ba  ahawn.  I  need  hardly  «a*  that  tha  Dtaotan,  among  whom  a  Ursa 
proportion  of  th«  "hare*  •(•  baM,  iriU  i^dla  pltand  aayaa  will  b*  to 
eSeet  iliat  re:-u[t.  1  noff  haw  HMdi  pl««wiii»  te  Mating  tha  adoption  «f 
the  pi»pwt       n'  counts. 

Mr  J.  .\  I  !1  ICI'tTUN  sscondoJ,  and  aaid  he  hul  every  conftdenoe  in  the 
Company,  and  altknugh  ha  was,  ha  UuM^ti  the  brgeat  aharshoMar,  he 
ma  lengr  ha  hid  Dat  OMM  ahaia*. 

Mr.  A.  BOLTON  lakad  lor  iohm  atptanllMi  of  (ha  ttam  bi  t&a  rarcwM 

acoouot,  "  Contributiun  chargeable  to  aod  |iaid  by  contractors,  £3,000." 

Hr.  W.  LKK  inquired  if  it  were  not  poisible  U>  obtain  some  compensa- 
tion frrsm  t.'itj  ]rm\\  authority  for  fir^t  afilerSn?  thi"  i_".irn]i»nr  to  erect  the 
dc*ti  ui-t.  I  nnd  '.lieii  LLUiiiodi.*ti-ly  iinkiuc  Ibcai  c^-«c  it. 

Mr.  UL'8U  uiU  U)  ut^  a  diviiiissid  u(  f>  yti  uenu  reqoij'ed  £16,250,  and 
ha  thought  that  the  bu>i»esa  must  iiicreaaa  to  aa  aaMMCdilMiy  asUot  U 
thir  van  t«nt  anything  like  such  a  divi>l«ad  nait  jmr.  A»  to  niUia 
l%hliligg  oottU  the  Chairmaa  mg  when  tha  Clompt^  mra  mSf  to 


obtiiin  a  co»lr,icl  fur  li^hliiii;  tin-  »trT^;(ii  ;  Wlirn  thi^  ('ornpaoy  vraa  pro- 
moted it  waa  exiiectod  that  such  a  oootnM^  would  be  obtainid.  In 
aoMlwiMi,  ba  iawibid  udMthK  thna  wi  Iflirivto  ha  ataribvaaBaf 
eanital  n««ia«at^ia  tlia  couna  of  ttia  Mat  18  or  IB  moBtlia. 

llr.  DOLTUN  aaid  the  expenditure  on  fuel  waa  very  rxtntTtii-aiir.  an  i 
be  did  not  underatand  it.  Nothing  Itad  been  written  off  fori!;;ir".:iiiiu:, 
eve»  in  r*"ip«ct  cf  llie  stora^'"  Knttfry,  wh!c;h  <l»ifl  in  t (i<»  balance-»hcet 
at  i  1-800. 

Mr.  M.MMiil,KJ<l::tt  asked  ii  the  CbairmanV  attentlou  had  been  drawn 
to  tha  fast  that  tha  Coupaay'a  irarhiBg  amianiwi  w«n  w  wmMarah^  i« 

exccoi  of  those  of  other  compsuuaaT 

Mr.  KEDOKI.I..  referring  to  the  item  of  sundrv  debtow  £7,664,  asked 
whether  thrj  uuglit  c  i  n  Jer  it  aa  good.    It  was  a  large  sum  to  be  owing. 

Tho  CIIAIKH.AN  111  reply  mid  the?  r"B«i»l«pcd  the  item  of  suiidty 
debtors  was  a  (wrferily  good  a«<«t  \V  nb  n  to  the  destructor  it  was 
difficult  for  him  to  reply  at  the  present  time,  ha  they  were  in  negotiation 
with  the  Lambeth  \  estry.  He  would  say  liowever  tliat  ut  first  the  Vesir/ 
nctod  in  anylhiuK  but  it  friendly  way  to  them. 

Mr.  .VTHERTON*  i,.iJ  Lb.it  he  tliuuhl  ihf  CbAumAii  :iivh?  state  that 
the  Vestry  were  wiu^^'  a  murr  irirnd'j  spirit  n.>w,  'I'hfv  hMl  i^otie  to 
far  a<  to  in  vile  tlw  Koard  to  acoufercocs.  Kour  or  five  rep««ieut»uves  of 
the  Board  had  met  the  mayor  aod  a  committee,  and  hail  a  very  pleasant 
meeting.  The  Vestry,  or  rather  the  new  mooi^pal  council,  liad  diseuated 
tha  lighting  of  the  district  with  3M  afa  Iaay%Md  ba  dU  IM  Kfe  lUdaubt 
that  a  pleaaaut  arrangement  would  ba  arrlvad  at  wKh  fe  Ktda  diplenaay 
and  ?iv4  and  take  on  Uilh  sides. 

Tlie  (  f{All:M.\.N' :  A  qne.ticm  wia  a»k<  i  ^b  ut  the  £5,000  paid 
lack  by  the  cnutracton.  U  ia  perfectly  true  that  uur  coal  liiU  baa 
been  far  Uhj  high.  ThM  haa  baM  dna  to  tha  faot  that  tlia  auioai 
supplied  by  tha  eontnatata  w«a  not  t«niawl<al.  It  waa  poliit«l  oat 
to  the  contractors  that  our  cual  bill  wa«  enormously  high,  and  so  they 
have  given  us  back  £3,000  as  a  settlement  for  that  ;  but  beyond  that  tlHi 
engines  luive  be«t>  ilu-ml  -»t  li  a^r  three  out  of  the  live  i\tf  .  .mj.I.j'.ed  — 
and  lliey  %iv  cciTti-ini,^;  n.^  :iny  criginca  we  have  luid  ei].- neu-  »  "f.  \ 
Kcntleiiiaa  bsx  aiud  tbst  nothing  ha<  been  written  olT  i.»  ilcjjreuiatioo. 
Well,  as  tbo  plant  is  atill  in  tha  hand*  «( thacantnetanaod  is  not  entirely 
paid  for,  and  aa  any  repain  at  the  preaant  hava  to  he  made  good  by  theoi, 
I  f!o  n^t  think  that  the  question  of  leprccintio!!  tirisee. 

Mr.  Hi  'I,Ti>X:  Vouraiora^  ba'.ter>  }■  n  it  in  tb'  h>iii)»of  the  contractors 

The  CHAIRMAN  :  I  believe  only  30  per  .i-i.l.  ..f  tliul  U  lai.l,  but  ii  in  a 
very  smsll  thing.  Mr.  Hush  u-kpcl  njs  i.i  ilm  ki;i'W*t-,  r-siiuiau'.  1 
may  say  Ibal  in  our  cuu  i:  docs  wurk  out  at.  ab.>ut  i,>i.k>  per  kilowatt, 
its  alto  aaid  that  the  pradt  of  this  year  anil  last  yctr  waa  made  up 
I'i  iotareit  on  money  on  deposit,  but  allow  me  to  tell  you  tlwt  there 
has  be«n  a  wMkly  profit  for  aume  Uine  piat  iiuite  in  lei^  niltiii  »H 
interest,  so  thai  I  '.liink  Mr.  Rush  hai  <\^<■n  r.f.ber  a  ^I  f  imy  view  ..f  tho 
case.  From  ttie  middle  of  last  Oct'il>«r  vre  have  iiwle  a  protit  on  work- 
ing. Then  Mr.  Rush  said  that  we  must  earn  £15,000  or  £16,000  to  pi^ 
5  |>er  cent.,  hut  our  plant  is  large  enough  aa  it  now  anita  to  earn  that 
mnrK-y. 

Tbr  riioli'jn  waa  then  carried,  aa  were  atno  reaululiona  re-electing  tbo 
retiring  ilirvctort,  Mr.  Oeonje  Klli«.  -f.P.,  and  Mr.  Jacob  Athartnn,  aod  tht 
auditors,  Messrs.  \'i  k-t,     ui-  i  bnu-^e  .v  Co. 

A  vote  of  Ihauks  \o  the  Cbnirmui  toroinatod  tba  |icoGe«lii(gs. 


The  forty-nmlh  oidinBir  gmnd  Baeoting  of  tliii  0»9pmj  WW  blU  «■ 
Tuesday,  tike  HaBiQIttt  <ir  TinHDiuu,  K.T.,  pfwdiag. 

Tb.j  MAKAGEU  (Mr.  Ch.  Gl^rbardi)  lu»vuig  read  the  notice  calling  (ha 

mi-etiii^', 

Tl»e  CH.iIH^t•^N  "aid  :  You  will  hnfe  KutlifTe-l  fi.im  t!i'-'  directotn' 
report  that  tbi-  re»uU  oi  uui  op._-r..il,i.i;ii  ibirni.i;  ibc  j-a-iI  w  i.-ua  profit 
of  £10,817,  wIulIi,  ,^{i«r  plsiang  £6,0Uj  to  the  rcaerve  iumi,  enable* 
tin  directors  to  recommend  the  usual  dividend  of  10  per  wnU  on  lha 
preference  shares  and  4  |ier  cent,  on  the  ordinary  shir««.  1  msy  point  out 
th^it  tbe  iVni  Jciiil  will  tlu»  year  be  ptiJ  out  of  the  rcreoiie  wHlhout 
io;oi.iiro  tM  ibe  l 'lUitu-irii.'ii  i  socrant,  aa  wsi>  the  laseUaiVLMr,  niid  the 
lialatuie  ot  £36d,  wlxdi  H  ia  propoead  to  transfer  to  Uie  contiogenciei 
account,  wiU  briitg  tluit  item  up  to  £666.  The  reserve  funil,  after  deduct, 
ing  (he  ao«t  of  tbo  repairs  to  the  Rilbau  cable,  and  the  renewal  of  tlie 
undergrouTiit  cabb-  At  Ibll  kv  ),  atnounting  to  £9,515,  together  with  a  small 
loss  incurred  on  ibe  leiUiniui  ii  of  one  of  our  iovcslmenta,  will  stand 
s*.  £562)3  ur  £;  ,627  le^i  ib.m  ...r  .bin.  1  I  ut  ycivr.  The  tutli ;  reaeifits  show 
»ii  iutrtii'j  Mt  ll.O^i  'ri.i-.  ill.  rrivc  mil,  I  tliml;,  be  ^  .n  ibitifi  satukfactory 
when  it  19  borne  to  nimd  (itnt  the  l}dl>ao  cable  wan  iuten  aptod  for  36  days 
during  the  vear  ;  and  aIthoughMliaraatrei7eMeiIeBt^rMaMnt  with  tlie 
Kastern  Telegrapli  Co.,  yet  the  banelt  nf  that  tgreemeDl  dcet  not  entirely 
oumpeosatc  us  for  the  lose  witich  ariags  through  tlw  interruption  of  tha 
Bilbao  cable.  It  is  alio  w<«-thy  of  note  that  these  receipts  are  made  up  of 
small'<r  rates  wurt!  than  was  fnrm«r!y  flu-  rn^e,  rswir.K  t'T  lb.-  f  i  '  tbat 
fi'i  e  iti-j  N.<i-.ii.|:  Aiin-n.-'ui  War  the  eitin  Ibi:o;!<i«n  tr.itti.-,  wliich  yirlrit-d 
a  larger  rate  per  vronl,  hat  uoosiderabiy  decreased.  Ou  tba  other  aide, 
EarMNkB  bu«ia«a*,  Baa>4F,  haoa  tide  cuminenial  traflahalemK  Xagknd 
and  Spiio,  has  increiaed.  lha  ordiusry  ex)>eneM  alwnr  a  daereaae  af  fiSlO. 
An  outlay  of  £138  waa  incurred  in  improvemtnta  at  Uaroebna,  aiul 
£252  in  )iiuviiliug  autoimlic  appiratus,  greatly  iucrcaiiog  the  canying 
poaer  of  our  cable*  It  wHI  have  been  obaorrcd  that  two  «eriou« 
interruptions  took  pl^.e  Uuiiii;  the  year  under  review  in  the  Kalujoath- 
Bilhao  cable,  the  icmu\iil  uf  Vibicb  iuvolveil  the  hetvy  expenditure 
of  £6,973,  It  is  very  aatisfanory  tu  learn  fr\>m  the  raport*  of  tlie 
oflicerB  iu  command  of  the  leiniring  cxpeditiuol  that  the  cables  were 
igand  to  he  to  axedkot  ctdir,  al«^  aioi^iiag  tha  ftl  whan  lha  fault* 
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Meumd  and  tka  imnafiato  iMaHir;  wA  tbcm  b  «ray  hhm  to 
Mmvb  tint,  owin^  to  dw  tluMiga*  la  tb*  pMitlaa  of  A*  cilibi, 

together  with  the  introduetiim  of  k  c mniilarablc  amount  <>f  daw 
oktU',  tlK-n-  wfiuUl  not  at  la8«t  in  tfa<  iinni«diat«  future,  wit 
df;n  >iii!  fi.r  rca^wat.  The  csf-^nrlinji  i>  nf  411,639  on  p-  Iavkis;  tiul 
deviii-inu  '.li-  undeivround  wiif.  n-.  Ijilliii  .  w**  iiicurml  for  rlic  ii:iiiirt»nt 
purpoae  uf  uuiiiitaiiuug  io  fxni  nve  courlilioo  the  commuuicatiou  between 
tint  ibora  end*  at  the  cable  u<i  tbe  tdegnnh  odtoi.  Tab  work  «m 
Birr>d  out  by  mir  «U«  Bilbao  mpeitet«n4«at,  Hr.  Tnnkln,  tberebj  effee*. 
in?  ft  e»M;*;i'?f^rahIp  iivirif  of  cnonvy.  Since  the  ^Mi(r^^n^^t^^  f?f  th"*  y^ar,  ? 
irt-rrl.  I.I  my  i,h«t  ilir-  liiirceluna  cable  liaa  fcoen  in'crrii|itr  ■.  arri  myini;  >■>  | 
tho  eztrtDieljr  tod  we^iher  which  has  prevailed  in  the  •uuth  of  l^urofie, 
tbo  ioterruption  b««  not  been  ramovol  to  thia  date.  The  weather  at  last 
■bowtiignii  of  impruTiiig,  and  we  Itave  every  nuf  va  Ui  hope  lliat  the  fault 
«ni  faa  mtirad  in  (be  eoune  of  *  wrj  few'ilaya.  The  cant  of  th«  repair* 
of  Um  BHbM  cable  In  Janoarr  aDovntcd  U>  aVnot  £4,200.  It  it  impnMible 
at  the  mtmient  to  lay  what  the  c^t  r.f  thn  !!.\rr<'!i.iii  c-atilr  ri-fiir-  wiV.  t«-, 
but  it  will  be  coneiderable,  and  wo  mun  i  t  tint  tlx-  ixa  rt[imr«  will 
nttko  Mrioua  inroaiie  into  our  reeerre  f  untl,  depktiDg  it  to  the  eitent  of 
■t  Imk  mOfl»  ^  ikfril  nuL  I  will  loir  noM  tka  MloptiaB  of  tha 
raport  and  aeeoinita. 

tlr.  3.  DENISON-PBKDRR  Mmmlo)  the  re-wJution,  whivh  waa  aan-ied 
untninioutly. 

l<MiiIulian«  approTin?  thi'  1ivif1rt.t«  recommended  in  the  report,  re 
electing  the  retiring  lift  t^r  iVa-.  I'  A  c\.iu<ler  .lohnal'jni.  umi  the  i^etirim; 
audUtora  (Maura.  l>eloitte,  |iev«r,  (iiiiriiiia  k  Co.}  were  than  carrleil 
■wniwniialy,  and  a  vtta  e<  Uunik*  to  tba  Chaimtn  taralnatad  Ilia 
iwoaadln^. 


Oldham,  Ashton,  and  Hyde  Electric  Tramway  (Ltd.)- 

TIk'  t  I  irt'it  annual  general  tut'«t.uiK  :hi'  i < jmnaiqr  ma  Imld  on 
2Ut  iiiat.  under  the  presidency  of  Mr.  Kuii.K  Uahcke. 

Tha  SKiliETAHY  {Mr.  U.  A.  Stoggl  having  raid  tlie  notice  convsning 
llw»Ntin«t, 

The  CHAIKMAX  said  :  Kotwith^tAnilinic  two  nr  thrfr  adveres  circum- 
•laitoea,  tlie  reoult  of  the  jcu  *  w  ikiu*;  vmi-fjutoiy.  The  net  credit 
balar.ne  miihlei]  uk  to  pay  all  tiie  charga*  in  iwpect  ot  iha  debentures  ami 
th<!  ruinul  iiire  prefrreolial  dividend,  to  place  £1,000  to  depreciation,  tfi 
pay  a  dikUlmd  on  tlie  ordiniry  abarcK  of  6  per  cent.,  and  to  carry  forwanl 
f  177.11e.  8d.  With  regnrci  t<,  H<';  r^-nui  i  >»,  we  lll)|htt  M  tb<-'  whole  i>r  the 
midntaDaucc  aad  upkeep  'i  i!iv  plant  ro^l.ngatoelt, and  permanent  way  hn« 
been  |i«id  for  out  uf  rt-K  uu'  .  li ;>i  i-  >  i  a  ^itinllrr  amount  to  dpfireciatinn  ; 
but  it  in  eiceeillnKly  tle»iri\'-l"  thm  v.o  nlir.ul  l  ii'i;  ■>nly  kwii  tha  whole  of 
the  under  I  iking  In  a  bifih  Mate  of  efficiency,  but  that  we  •houhl  alai> 
praeide  for  the  eijiinnK  tenure  uf  the  conipany'a  uiulertakiag  sad  for  the 
poaHde  replacement  of  iiennaaeiit  way  or  rollin)*  •itoek  at  aooie  ilUtwit 
data.  Tha  (nf&c  rccdpt*,  althuuKb  proportionately  leaa  than  in  the 
proeioo*  lulf-year  owing  to  the  atrike,  ire  fully  up  to  the  average.  Tlia 
eiponiim  «r»i  on  th?  l«Tel  of  the  pre»io«»  half  ymr  ll'.f  nnty  ili-m  which 
ab'jwi  .^i:  iui  r^fLse  i-  'liAt  of  adniinivt ration  aihi  s^rifral  rxiK^ii^f-^,  ^^bicb 
utaud  at  £1 ,518.  That  i<  due  to  items  of  expenditure  which  have  occurred 
itr  (ba  Irat  tioM  diiriM  tha  |iaik  jaar— aalf  tiita  triataaif  feaa,  oBoe 
asFaaaM,te.,t««ar  notbiiigortlieatAa«s|iafla(a.  TlienlMa  bam  farther 

expenditure  on  capital  account  of  £6.2l9uwing  tu  the  ninreraiiin  of  •evcral 
of  the  trailer  car«  into  cnotor  caia  aix)  proviuun  for  mblitiontl  car«.  We  are 
now  mntitiK  39  CKn  iiinttail  of  W<!  biv*  al.'.:  i-rilnrgiwl  our  tlff-'^t  an'! 
providfrl  l-Il'-.  Lric  li^litin^'  aiiil  itupruvpoiou*  -  lo  thn  ]>rruiA'ii;TiL  rn'Ay  u-.id  pliiil 
ueuerally.  Toe  other  ileuu  iu  lUis  li<J:iuce  .?l>ce-.  I  uiUA  explain  uiciiu«l«eii. 
Tba  unlerlmala  auikanf  our  motormen  and  conductors  waa  nuinly  ovrlug 
to  the  aeiian  (ekaa  1^  (he  trade  union  of  tite  dittricl.  Our  tuperloteiident 
hn-\  tAk**?!  ffsnf^nr  mRn?rtjrr:«  '  f  ]>errri  'ty  iu'^LIflfttlIe  ki:i.]  Ia  [Tt'viiit  iiitcr- 
f'ji  i-iii:e  \\ith  our  men  'i'7  Ihe  uisw.ii  -:>llir;a'.-  Tti'-  uniiiri  ti»:>k  1 1;,'  virw  tbat 
we  wereuiaiiiDg  an  attack  upoii  tb«m,  aa<l  they,  williwi  auy  i*ta,l  gnevanc* 
on  the  part  of  the  men,  orderel  a  atrikc.  Anolhrr  circumatance  which 
wax  a  priiiuiry  cause  uf  the  atrike,  waa  alleged  tu  iuve  been  the  reduction 
of  the  numb^ ' t  mm  the  reault  ot  the  reduction  of  iraffli:  which  alway* 
follow*  after  ihr.  Hutiunirr  muntlu'  workinj(.  We  liad decided  to  reduce  tlie 
nufii^T  Ijj- rii^h',  'i'lxT  urii' i:i  truil;  utiil'rif*«  at  Lliil.ani]  ;nr  s'.nk«  tnnk 
pli'--i-',  Mj.l  iiif  inu'  -i  FMMir  ^i^r  ^  r  fcix  w<*i»k.,  hut  ilunng  Omt  tiuj-  wi:  iiiniij 
taiued  the  tcrrices  in  a  thoroubly  ifficicnt  maimer.  Wc  ran  a  ear  every 
few  miauteii.  The  oaioiM  of  taa  dittriiit  JnaiitniiBd  an  afcifliial  faaweatt^ 
and  fined  any  member  of  any  tiada  union  who  tfanlled  ob  our  «ara  &.  for 
Midi  journey.  Tliey  aUu  adopted  the  forcible  uteUiod  uf  tione  and  muil 
throwing,  to  that  rc«f>cctablc  people  were  deterred  from  IrAvclUnK ;  the 
oompany  «!iff<r«cl  w-iviin  \o»»,  the  men  »on«r«<l  loew  nf  w»j:<'"i|  an.!  ih? 
only  lemili  f  the  strike  waa  that  the  union  waa  able  t»  ii-  <^r:  iti"  *jtt  <>rity 
nnd  u>  briuE  itaeU  Into  avideooe.  The  men  came  bacs.  ulitii:  l<\'e  uc  m. 
weekf,  and  aNirnwnhtr ma lUdnHdaaiMariKiiially decided,  ao  that  Ute 
principle  for  WMA  Uia^raelonfattad  It  neaaaery  to  fi{(ht  ie  accompliilied. 
1  must  refer  to  Uiu  litigation  with  the  Hyde  Corporation,  which  wim 
another  queatioa  of  principle.  Wrv  cri'  mlvirxid  by  our  expert  engineem 
and  by  the  li*«it  !«ftl  alvice  that  we  were  m  the  riuh*.  It  w;ts  -\  p  .ir.t 
wIiilIi  li-yi  iitirr 'm  !.  laiHed  before  by  any  Incal  auth^iiity.  .lu  l  is  wc  ; 
ni  experience  t<>  Kuide  ui  we  were  bound  to  act  upon  the  luUicv  we  wci l 
abta  to  obtain.  But  tba  deation  ot  tba  Court  of  Apnaal  waa  giveo  egainat 
WL  Tbu  action  involved  toine  ezpenae^  but  then  H  a  qneetlon  pending 
bitueeu  Ibf  c\">m[tanr  and  the  vJUiractura  M  1<>  tlv  liitbllity  in  r«<i]«ct  of 
that  (.'xpeiiiie.  (in-  i  tln-t  matter  in  Ihc'luiaitiui.  f  ■.hi'  jirotnotiou  of  the  light 
mllway  order  !•  i  tiic  exH'n»li>niif  the  line.  We  have  aiwaje  tliouglit  it  belter 
pcliijy  to  develop  uur  buaiiu-ax  K)owly  rather  than  ii.aLe  a  very  large  under- 
tikin^  of  it  straight  away  ;  and  we  felt  aatiified  that  it  vr«  did  gu<Kl  work 
and  rendered  the  (niblic  acrviee  which  had  not  hern  tendand  lwf<iri^  tl<at 
we  ahvuld  receive  llie  auitport  ot  the  local  authoritien,  bnt  tha  very  t\un-  -i 
of  tha  bwinaet  nnead  ),nol        tba  adauntiin  but  tha  anvj  of  tba 


inlhwHIifc  who  dadided  to  oppoae  our  antanuont,  not  beeaaea  tb^  wm 

not  dealinUa  or  warn  not  required,  but  baotuae  they  tlkoughlthetramaqn 
•hould  be  In  the  handi  ot  the  1<ku1  antWitiea.  The  local  authoritiai  hate, 
in  fact,  aince  the  reiection  of  our  order,  promoted  a  bill  ttiauthoriioferj  macli 
the  nine  line  that  we  prf';«»r  !  t  -  pi  fi;!  TI;  c ir  fvppUcatiou  is  now  before 
Partiam'nt,  and  th*  dif  iMm  |>ro^>.Me  I  j  u--i  whatcer  poweta  they  poweit 
in  oppuaing  the  ordrr  pruiuoted  (>«  lUs  luu!  aiuiluritle-.  Wilhr<(;ard  te 
tha  pro|ioHal  to  iuereMO  tha  capital  of  the  eumpaay.  Thia  at  Lmlut 
eooust.H  of  4,000  [»referenee  and  4,000  ordinary  nharee  of  £10  «iKn.  We 
pm,..i„-  Uri.-  iK-fn-rwp-t  h:  £20,*v7  £T CLOO  nrdlnary and  £10.000 

pt  >''rrt';t:  r  m>i,:*iv'«,  ilO,lj'>D  'ir.:litjai  V  -ii-irfM,  -^r  half  ordiiiiry  and  half 
preference  eharet  tu  tw  imued  to  the  •hareiioUeri  in  proportion  tu  their 
boldioga.    I  now  move  the  adopti-jii  of  the  rc|iurt  and  aocountf. 

Mr.  L.  A.  ATHEHl.KV  JClXES.  K.C ,  M.P.,  aeconded  the  motion. 

CoL  WHALE  a«k<'  1  fur  ia.l:<  rr^rding  the  item  uf  £1,482  for  itHb 
expeQeaa* 

V(r.  R.  J.  EVAX8  cr»ni<>cie.l  tl,  ■  'jTMl"-t*J.ii)|^  ws^  gjiii.;  on  in  an 
r>r.iii)OTlly  »«ti«factoiy  way  do  f  ri  ti  :i-  n,'  pjwcm  m-n'  i: 'H'jrroeil. 
The  cuat  of  admiuistntion  bad,  howerer,  h«  UiuuKbt  ieeu  moat  exceerin. 

Tbu  CBAIBMAK  i  A«  t<>  the  itun  in  amoection  with  strike  expentM. 
m  bad  to  fanport  motomien  and  rooductort,  an<l  «-rre  undtr  the 
nectKUly  of  housing  thnxr  men,  and  to  aano  anteot  to  provide  ihem 
with  praviiiooK.  These  matters  involead  eamiderable  ex)«n&r,  tii'i 
represent  the  item,  which  iiicludei  the  expen-es  attributable  to  the 
Working  i  f  tli«  system  duriui;  tlie  period  of  tlws  atrike.  Tlie  car.  rail 
empty  during  that,  period.  The  revenue  w«»  very  entail  indeed,  but  the 
asfaaaawaanotaiiily  th*  WHitaa  bilna  bnt.  ai n  mattarnf  htltlitmi 
nnieb  buigtr  than  «tnl«r  wmtol  eonditibni.  VTa  liav*  loit  not  maifly  tt« 
4;l,482,  but  we  have  al"o  lost  lr.iffic  and  the  prufit  which  wr  wnuM  hsro 
had  oil  tbat  traffic.  With  regaid  to  the  coat  of  working  the  luilo-tv^iex 
wliMi  Mr.  Kvntis  described  as  exces^iire,  I  think  lie  it  under  a  mi/iappit- 
hfini  ni  Th"  t  \i>le  at  the  eml  of  the  report  Ust  yctr  ahovs  the  cost  pel 
passenger  aa  0  S7d.  T1il»  yrar  thr  co«t  in  O  881I,,  or  only  OX)!  |i«rc«Bl. 
iDCraata  upon  laxt  yrar.  It  i*  true  that  the  proportion  of  expniset  te 
raeaipla  has  gone  up  from  69*3  t'>  bi'9  per  cent,  but  that  is  aet 
due  to  any  increase  of  expenses,  but  is  entirelv  due  to  a  reduc-tioo  of  the 
receipts  per  paswngcr,  resjltiog  from  the  re,1uctio3  of  fares  which  we 
liave  had  Io  make  in  order  to  cnuiciliate  the  1 1  'll  :iu!hontie>,  the  iraJe 
ooiiins,  and  the  public  getierally. 

A  resMluti^►n  increasing  the  ctpilal  of  the  ciiti,;  j,.iy  m  oulliiird  ia  tin 
cbnirman'o  opening  i«ni  m  ks  was  approved. 

TlHi  retiring  directors,  Mr.  Alderman  It.  WhitlKker,  J.  P.,  ami  Mr.  I.  A 
Atherley-Jonea  K  '  M  I'.,  wim<_'  rr  ilrtt?-cl,  ;iiil  ih.>  n'tirfin;  »i»dilor< 
l'C'appoiut«d,  after  wluth  a  Viil,'  u;  lha:ik:i  to  •  :ir    In  rrirui  n  il  carrisi). 

AiiteiKluietiUi  in  the  .\rlicle«  of  AssociaUjoii  in  accordtiice  with  the  powrri 
of  ilie  Cciispiiaka  Aett  ttn,  mn  tbrn  i|iproTCd,  and  tha  prosiiMlii* 

tonninated. 


BournemouUi  and  Poole  Electricity  Sapply  Co.  (Ltd.). 

Tlie  fourth  ordinary  ^>F'ir':d  meeting  waa  bild  ou  fuaadif,  undir  lb* 

prosideui^  of  Mr.  A.  11.  S.vndmsom. 
The  SBCRETAHY  (Mr.  H,     BtKnlak)  baving  nad  tht  Mtkaanvfa- 

lug  the  meetlnu.  ' 

The  CHAIRMAN  said:  Oentlemen,  before  submitting  a  fonoil  resolu- 
tion to  approve  the  direct/ir4'  raport  and  account]  I  would  refer  you  tu  thv 
l»«1aicc  sheet.  You  will  there  sec  that  tliecapilaUpprnpriated  ti  the  Bourus- 
miiuth  provisional  order,  1890,  was,  at  thi.-  end  uf  IBJy,  £143,230.  0».7il.. 
auJ  at  Dec  31,  1900,  £169,972. 2i.  7d.  Our  investment  io  the  Richinaiij 
(Surrey)  Co.,  which  at  thi-  end  ol  1899  «a«  £79,700,  now  stands  at 
t'84,636.  Oa.  2J.  The  Poole  and  BrMibaome,  1897,  Ofder  and  the  Chrix 
church  and  Di»lricl,  1899, order  stand  in  the  bfiUncc  tbeet  at  £  1,043. 7i.ll<l. 
These,  I  con.ider,  arr  v*lu»b!r  ui??;",  ,od  will  doubtless  be  a  source  t< 
considerable  jrrofit  to  us  in  the  future.  Uur  sundry  debtor',  embraoiaj 
custimers,  interest  and  dividends,  ite.,  ataud  at  £11,793.  6i.  7d.  TbM 
are  all  good  debti,  and  have  ma»t  of  them  been  c  illected  rince.  On  th* 
other  aide,  tba  whole  of  our  capital  of  £150,000  has  l>een  fully  aubicrib^l. 
The  isBuc  ira  nada  in  M^rch  last  of  £70,000  4^  per  ncot  debenture  ttwk  at 
£3  premium  waa  ovBr-«i)hi«Tib''il,  an  !  the  bklance  from  premiumi  on  tlii' 
ixtue  baa  been  put  tn  ir-vrvi-,  Th<t  liataiice-sheet  also  shows  the  itcaJ 
put  to  theiutial  reserve  and  deprs.^titi.ioo  nccouota.  You  will  -ibscrre  fnMi 
thacinditiidanflhaNvaBnaacoouut  that  we  have badaaatjsfeetoryinofMM 
tram  thm  lala  of  aufrcnt  during  iIk  psat  year~£16,43B.  12*.  lid.,  ag^t 
£13.299.  Ba.  Id.  for  1899.  i>ur  toM  rrvriiun  rr.Mn  all  sourco 
(£17,504.  13<.  8d.)  .hows  an  increase  of  £S,038,  1^  1".  ver  the  |.revlooi 
yriir,  1  )i.r  expenditure  oil  coal  allows  ao  increft'-e  <  f  £1.2!)7.  15s.  3d.  owins 
t  I  il  l  rf-a-r  )  cost  and  the  additional  i.--  UMUii:i  li  ju  re>;  jirodfor  the  incrouel 
output  of  current.  The  total  revenue  elmrxea  show  ao  increase  of 
£1,964.  a*.  1M„  dn^  ac^unted  for  by  UlO  illlilMlllil  atll  ot  hut  AfMr 
payment  of  all  the  tlandlog  <'harKes,  dIrfctOM'  tim,  ka.,  tber*  ii  *  at* 
balance  of  £8,062.  10s.  5d.  available  for  distribution.  The  full  year'a 
preference  diviileod  hw  alreivly  baoa  pxid,  and  the  dirc;t  jrs  now  prop>* 
that  a  dividend  at  the  rate  of  6  per  p»*i2t.  jut  iTtnatii  ^-s  pakl  on  the 
jiil'.uary  shares.  1  should  Uke  l  >  m.ik»  a  (tw  JuitL-T  c-i.-nuieijti  fa 
the  lubjoct  of  capital  expenditure,  in  additioa  to  putting  down  machinery 
a  jiaewliat  io  advance  of  oar  raquireoients,  in  order  that  we  m^  not  rue 
short  of  pUnt  while  our  bunnes*  h  incrvasing,  we  have  adopted  aforatarf 
policy  in  the  inatli^r  of  lnying  mains  through  15  jumem  nuth,  and  h»>'' 
found  tbi<  |i  >Iicy  bii^bly  aitiiifa<.'tory  in  every  iiistaocs.  To  acoommoJai* 
our  additional  machiuery  ue  harp  had  to  extend  our  w.iiks,  and  ban 
f  |i«ut  a  Considerable  sum  on  buildings,  as  you  will  aee.  I  believe  all  ibMO 
amount!!  luve  been  well  spent.  When  1  addressed  you  In  March  lau  yiuf 
I  infomivil  you  that  the  Corporation  of  Uournemouth  wits  ap;  >.  iiit:  ' 
proviaiooal  order  to  supply  electric  energy  in  compelitijii  iw:h  ilii- 
pany.  TfaaiMoa  WM  Uwn  imoertafai,  but  tba  Bgaid  of  Tieda  ba«t  I 
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now  Ii«|ip7  to  inform  you,  lefuiwi  to  gram  iba  oaxkr  ia  respect  of  prirat* 
lighting,  but  luTe  iciren  the  CorjiontKMi  »u  wAer  to  rnalile  taem  to  «upnl7 
eiureot  (or  public  lighting.  A«  w<  have  not  Dupplied  cumnit  fur  uii« 
nirpow  w  we  not  prajadkikUy  ■Bectfid  by  tli*  Corpontion  M>>ta;:iinK 
{fail  ot4«r.  A  Ubl»,  woicii  has  fc«en  ban<le<l  mo  by  uur  i^'IrfAtii^nthlo 
itmUry,  Mr.  Renvrick.  gives  whkli  will   in'^^ioxt   vm  i.    I  tiinl 

thai   nn   December  31,  1891,  »e  an  f.|uii-iil  :;t     i     >,650  8  c.p. 

kmP9  connected :  iu  1892  tlt«re  w«r«  an  aiMiti  uinl  3 A38  iaaipa 
■dbHmI  for  :  in  1893,  5,664  lamp*  ;  1894,  4,628 ;  1895,  1,796  :  1896, 
8,06 ;  1897.  3,£46 :  1898,  8.75^ ;  1899.  9,276 ;  1900.  10.499  Umpe. 
The  number  »(  unit*  m>M  in  the  jar  to  Dccrmbrr  31,  1893,  waa  159:016, 
and  in  1900,  671,768.  I  waa  able  to  inform  you  at  oor  laat  meeting  thiii.  a 
contraet  had  bc»n  eoterwl  int*>  with  the  Poole  und  Ptrtrict  Electric  Trac- 
tion Ci  .  to  nipply  current  to  work  tlcir  ti  nuiwajn.  ami  ihia  contract  will 
give  ua  a  very  deairable  day  load,  and  we  are  already  in  receipt  of  revenue 
jaoB tUtMiutract.  Oor  intereet  in  the  RichmoodlWVMnr  i»  a  aaUifactory 
OB*^  tha  cun>|iany  having  inaile  good  prrgivMb  W*  nave,  aa  you  are 
aware,  a  provitioiMl  order  fur  the  lighting  ol  Poole  and  Briuikaome,  l>ut 
have  fur  certain  raajKMu  driajed  cirryiog  out  thi»  large  work.  We  are 
Diiw  ron»id«ring  thia  matter  very  (criomly,  and  it  vri'I  Hi*  mwni'iirj'  fnr  ui 
tli  erimo  to  you  or  to  apply  to  the  public  for  &d  iitioii*!  'Jiguuil.  in  nil 
tiieee  Uaaeacliona  we  have  had  Kf^t  aaaiatanou  Icuin  &U  uut  uttictta,  wLu 
have  worked  themiighly  and  indefatigabiy  for  the  beiMAt  of  the  company. 
From  our  ueretary,  Mr.  Renvrtck,  our  ■■aiatant  aecretanr,  Mr.  Brightman, 
and  Mr.  lograir,  our  enj;Itirer  at  BnunMBMItlL  W  Mm  received  tbe 
greateat  axioiancc.  I  n  >w  :ii  >v,'  adoptioB «( tfat HpWl Md  IMtmill. 
Mr.U08KKit  accohded  tlx;  motion. 

ASHAKKIIOLUKK  aaked  if  there  waa  any  pro1>ability  of  the  Uouroe- 
■OMllh  Cor|iontion  entering  into  a  contract  wiih  the  company  for  the 
ImUIc  lighting. 

The  CH.\IHMAX ;  We  oould,  in  tiiy  oviaton,  eupply  current  to  the 
pnblir  che-i[NT  ilittii  thi*  Ik  iimi'nii>i3tK  Ci..rp<rnittoti  cnutil  i}-:.'  mnd 

1  Ite.ievp  tli:i'  if  -ujiiUril  liif  ( "  irjHirntion  witlj  riirrorit  fvr 

lighting  of  the  public  gardens  and  pier  up  to  tlia  preavot  time  we  should 
him  •natad  mt  timm  enuideraUe  saving,  but  thwr  pnfar  to  do  it 
Ihwnwlwi-M  wiriwiillim  kwM  a  way  of  preferrine.  aoiHltmM  Ihma 
bodtea  make  a  profit  and  •HMUawi  a  loaa,  but  from  the  way  their  leeaeuits 
are  made  up  you  do  not  atuMf*  Aid  out  witetltap  tim*  ii  »  pnit  «r  •  Ini. 

The  m.vtion  ':>;u  tfifst  carried  un«n!niiiu>Ir. 

Rrtiilurloiii  aj^proTing  lUr,  (wiynirnl  <ii  the  prapssoil  dividends,  the 
re-ele<:iiij|)  tii  ibe  two  retiring  local  dirvitora— Mr.  A.  H.  Sanderson  and 
Mr.  Hnsker— and  fiiiiig  (he  ramuDtratioB  of  the  direetnrw  at  £600 ;  and 
fnr  tlto  rc  appotatment  of  the  retiring  auditor,  were  then  approved. 

A  pnrdia!  vote  of  tlianltn  to  the  directura  anil  tttIT  vh-  f!ten  carried. 


At  the  eitFanrJioatj  meeting,  wiydt  {oilowed,  the  reeolulioiu  aaMiidiiic 
the  article*  of  aaneialion  Hi  aetugdanea  witt  Iht  OomvmIm  Alt.  1900^ 
wtte  apptvvad. 


Willana  and  Bobinson  (Ltd.). 

Tbc  fourt<iuth  report  of  tho  direct  of  thin  oomjiany  for  the  liulf- 
jrtar  coded  I>ec.  31  shows  that,  after  writing  "!I  as  depreviattou  I'l-wu 
piurtjiiitnli^  te,  M6fiB6.U»,9d.,  and  pvia^  i«i»  ii>ure  intartat,  the 
tahiMa  to  endit  of  IMvIt  and  Idea  (iaeluding  £6,767.  2a.  lid.  brought 
forward)  ia  £39,360. 19a.  lOd.  The  directon  |in>]>aae  the  payment  of  the 
preference  ilividend  and  a  dividend  at  the  rate  »f  10  prr  cent,  per  annum 
on  ihn  nrilinary  aharts,  aUo  a  h  >r,ti*  nt  1?  |-*r  cent,  on  the  ordinsr^*  pfiir»  ^ 
for  thi-  yc»r  1900.  these  pay  men  I*  Alitirliiriv;  t:.;0,Tb\.  16s.  lid.  The  Rtij.  iiit 
payable  to  tha  «w>o^  directors  ia  £6,606.  I611,  6d.,  aad  the  lataooe  avail 
aUa ia  AI^MSl  M.  fid  nwdiiMtanpnpaaatoiianTd&OOOtodiiMDture 
ladMBptiMi,  and  £S,6*0  to  tmurw,  laavtas  £7,419. 6a.  6d.  to  1m  aarritd 
forwanl. 

The  aoditorn  I^iviuk  i^uesti<nMd  the  propriety  of  inreating  tlie  debenture 
rv>dem]'tmti  funil  ',th«  irttatinn  rf  which  in  &  voliintarr  acrt  oil  the  part  cf 
ro:n]ioiiy  j  II.  the  ti  iitif 8  of  truRtecw,  kuH  thu^  p.Mjiiig  ib  beyond  the 
control  ul  tiie  cotD}.AS)r>  tbc  directors  luve  taken  i:i;.iuu»el  a  opinion,  and  are 
aihtand  that  future  investmeDte  should  be  in  the  company'*  namv. 

Hut  opinion  of  counsel  and  of  the  auditors  haa  also  been  taken  aa  to  the 
apprnfinutlon  of  share  iiretnlisirif.  and  i;o|i:,')  of  theSL-  opiui  iiiii,  Ac,  have 
btrn  cin-uUtetl  amoDK  tbe  kh.iirhuMeri*. 

I'be  growth  of  the  business  to  the  paat  two  year*  has  latgvly  diverted  to 
more  peviinDg  usee  the  additional  eapital  inMndad  fir  new  buililiogs  and 
plant.  Uslwoen  December,  1896,  and  Decambar,  1900,  while  tbe  value  of 
mildinga  and  plant  increased  by  about  £78,0C0,  the  floating  capital  of  the 
blUllieB*,  inoludiuK  sums  locktd  up  ia  stock  of  all  kinds,  in  work  in  pro- 
gress, and  In  balauces  owing  by  debtotn,  incifaaed  by  uo  leas  luan 
£115,000.  TIk  directon  regard  thia  growth  n.-  tli<  itaturaJ  oonseuuetice  of 
the  insreasrid  volume  of  the  coospamr's  tnwie,  and  as  Juatified  by  the 
UMiiiatad  profit  4  of  the  imt  pviod.  Mt  it  nwlH  ttait  U  tfaa  ailDuions 
of  pmnilta  ami  pUnt,  wMdi  ara  mora  Uura  trme  tMtmrf,  aiad  to  which 
the  company  is.  in  fact,  committed,  are  to  be  properly  carried  out,  and 
eapedally  if  the  new  boiler  worka  near  Chester  are  to  start  upon  tbe  scale 
plainly  desirable,  ih^  capHiiT  tbt;  coaijxitiy  muftl  tt?  ioirri^i^il.  and  tlie 
shareholders  will  l>e  ii^ke  l  Jtt  thu  t  JiiliL^iujiu;;  :Li(.-4.>tiii^  to  ttuLh-iri.He  tbe 
crcatioa  of  new  sliare*  ^in  eijuai  proportiona  of  |lrefercrno•^  and  iirxluiai^)  to 
imiaa  tha  ebara  capital  (r»m  £60A,0O0  to  £1MM)O0|,  t»  be  iassuad  a«  may  bs 
vcc^nlrad. 

The  first  portion  i^f  the  extension  works  at  Uugby  is  nea>ly  wmf.lettnl, 
and  lli«  boiler  w^^i  ka  at  Queeoaferry  make  good  progrenn. 

The  Admiralty  has  oi^ered  NtcLsusse  boilers  lo  W  iltt.ecl  iu  the  nnr 
armoured  cruiMi-  "  Suffolk"  of  22,000  H.r.,  and  in  a  »In.->p  at  1.400  11  1. 
Tbe  directora  oooaidM'  that  tb*  iaurim  rapgrt  of  the  Admirnlly  boiler 
ceonittaib  neaatljr  rvMUNd,  it  iiki^  to  liMi  fmanbia  naiilti  «pa«  tin 
fMBM  at  tW  Kktaaaw  Mian 


Dover  Eleotriolty  Supply  Co.  (Ltd ). 

The  direoton'  report  for  tbe  year  to  Dec.  31  stateathat  ik;>{ilionti<)ns  warn 
re.-eiTril  for  the  nqnivalw^t  of  over  3.072  8  c.p.  U<np».  The  output  to 
private  mnnuiurr!  shows  an  inLreaae  u(  30  piir  t:rnt.  ovfr  that  of  1S991 
Tliere  ia  also  to  record  a  growing  uae  of  eleotris  energy  for  motive  power. 
(•oitaida>aMa  ^tensions  of  tha  mtn,  aad  tiw  aianhiiiii  of  a  large  direct- 
onrrent  aat  liar  power  purpoata  te«a  btail  obtM  aat  during  the  year.  A 
contract  haa  beci:  iinirrcrl  into  with  the  A<lmira]ty  harbour  anitract<if#, 
under  which  a  lirgi'  .^im  unt  of  energy  will  be  required  for  some  year*. 
Th»  steady  growlh  of  tbe  company's  busiiie»i  wtll  I  'roh.tttly  iiiivrBirftxte  the 
iiyitie of  the  l«lAncc  of  the  prWerenoe  aharei.  Thr  ilirrrinr*  hitv..>  U:«n 
ivpproachod  by  the  Dover  Corporatina  aa  t»  the  transfer  of  the  undertaking 
to  the  Corporation,  but  the  dlreutoce  do  not  adviaaaiala  to  ha  nadik  'Cha 
gro»i  )>roBU  of  the  year  amounted  to  £2,986.  lOi.  M.,  nrd  tliaaaiimBtft 
balaaaeof  <1,759.  lis.  4<L.  <  la  i  f  whidi  a  .liviaen>t  n:  3)  per  «e»tb  <■  tha 
ardilUII7  *hMW  ia  rTcommen>l<>I. 


BRinSB  OOLOMBU  ELECTRIC  RAILWAY  CO.  LTD.  -  \  t  a  mef  tuig 
held  on  Monday,  Mr.  A.  K.  Hitehell- 1 uuud  Uiit  W4i  a  sery  piusgisroua 
nii4  progressive  enterprise,  and  be  thought,  in  view  of  the  grent  stridea  ^ 
wl.tch  their  busineto  had  maile,  and  the  large  number  of  new  electric  light 
customers  tlu-y  hail,  the  shar*bnIdFr4  wotild  understand  why  more  money 
vraa  reijuiied.  Tbe  amount  actually  ic.pjiicd  to  pay  U>v  tin  nrv  electrio 
generating  machinery  and  raUiug  alock  which  they  ba<l  airt«dy  secured 
or  contracted  for  and  tha  farllw  pntahaaes  which  they  conteiiiplat«fl 
during  the  current  year,  amnilBt  to  ma  than  £40,000.  Uuaiiieaa  in  Krilish 
Columbia  has  never  been  better,  and  there  are  a  number  of  fairtort  eon* 
tilbutiug  to  this  improve*!  outlook,  including  the  building  of  railwaya  Into 
Vaooouver  and  Victoria,  the  establithicent  >f  ;id(ri'i<inal  ateaiiiship  com- 
muoicwtion  with  Australia,  the  landing  of  the  I'.'K:ir.i  .  Me  and  the  general 
prosperity  of  tha  vouutry.  Evidence  of  the  brightened  outkwk  ia  shown 
in  aa  oftir  thwhad  MMiaad  to  nadinnito  lb*  nhala  «f  thtir  BrapcMd 
iasno  of  jCMtOOO  in  pniaraaaa  ahana  at  a  rMtaaaU*  brolwiaBa  fivm  oaa 
uf  the  moet  important  of  the  fn*l  Cuaadian  bank*. 


V.  T.  OLOVSR  *  CO.  i  LTD.;— Tlie  fftnwtors'  uiMua!  re:<in  stales  that 
tl»e  aalea  of  the  company  *  iuaniifa>Jturi;>  oii'jw  iv  c>iiiei.iiTalj!i-  uictc;»>.c  over 
those  of  the  prooeding  jtuu,  whUe  ^t^^l:aa  hme  hitrn  IaijI^  :iijuntaiiicd.  The 
works  of  th^Trafffiird  I'ark  KUxtria  Power  and  Light  8up]>ly  Co,  wlilelltlia 
company  ban"  erected  were  now  giving  a  supply  of  current  to  tha  em- 
*  works  and  to  the  majority  uf  wurka  in  operation  Jo  the  park.  The 
;  :  fur  power  was  rapi<lly  increasing,  *o  that  the  campitny  waa  likely 

tu  bc-.ieilt,  considerably  l>y  the  oontiaued  expansion  of  the  enterprise.  The 
directora  'ooii*i<lsT  that  Ibe  time  has  cume  to  diapuee  of  a  |wrt  of  their 
inlertst  in  tbe  TrafTord  Park  Company  by  a  public  itsue  uf  sluu-ns  or  other- 
win.  In  vicwof  large  coatraot*  in  hand, lequlring  furtlter  wnrkitii;  cApitAl, 
tiM  diraetore  intend  to  oRer  for  aubacriptian  tbe  balance  ui  '/A.QOO  ordmaiy 
shares,  and  the  rest  uf  the  debenture  a  already  authorised.  The  Ttafford 
Vark  works  are  now  in  i^jmomT  i  iti,  aiul  theoomtauiy  has  benefited,  and  will 
no  Juulit  benefit  eliU  mure,  by  the  increaaeo  faicilitiai for  maottbetur*; 
i  he  dtsturlmnco  atMad  bv  laDsral  af  nfant  aad  areeliaa  of  now  plant, 
honsvcr,  prevcnKd  tlia  full  aflkdaof  m  impt nted  aecmnaodaHen  hem 
l>eiog  felt  during  the  past  year.  At  the  moating  on  Wedneidaj  tha  clildr* 
man  (Mr.  Henry  tMiuuno*)  announced  that  the  oompan}'  had  tocurid 
<vr»|i.tr«  whif'h  would  probably  require  tltem  tu  rloublf  ihrir  premiase.  "The 
mnti<,n  f.-r  the  adoption  of  the  rep' i  t  wa<  o«ti-<-ii  ti.,  <iivuU>nds  of 
5  (i«r  cent.  011  tha  |ii«f«r«oc«  and  10  per  ctmt.  on  the  ordinary  sliares  w«ro 
approrcdi 


B07B  SLSOTRIO  UaRmrS  00.  (LTD.)— .\t  the  meeting  of  this  com- 
pany, held  iin  Monday,  the  directors'  rejiort.  set  out  in  our  last  u>iiue,  was 
mlopted.  To!  Fi'ijati'  whn  {vrenideil.  s«M  fhey  bad  ordert«i  auuiher  liotler 
fi  r  fifM'tion  thi.-  >uiiiiiii-r,  oTiI  liopc^i.  witli  this,  to  be  abh-  •njjcej.afuUy  to 
meet  the  demand  for  dactric  current  during  the  ensuing  winter.  Th^ 
had  waajadnaaltolila  J>>ia>n«a*  atatton,  which  waa  much  neede«l.  "The 
pmiMMad  astamioM  woald  Invalva  eooaidaraUavotUy,  bit  not  more  than 
the  pro(;rea>ive  nature  of  their  busiaes*  dtnaodcd.  They  would  shortly 
have  to  consider  what  reduciiona  they  oMild  Mike  in  their  chargea  for 
t  'trr^nt.  They  Ha-f  srmnR^rl  to  »iipply  consumer*  at  KO  5  lie  at  7d.  per 
ur.if  fcr  tiri»:  h'.uir  ir-rrfui  uf  J^i,.  iriil  thifl  li.^i  Iv.i  to  n  uutulter  ol 
ibcir  customers  changing  over  from  110  vvllit.  The  altermliau  tiad  been 
warnlr  opiNNd  ^  thaHava  OrporalioB,  and  thia  afpeaitioa  bad  had  its 
result  In  fhei,  rMently,  tturt  hady  had  rtftaad  to  allotr  tha  ehanite, 
although  mnre  than  f<7ur  jtum  Kgo  they  authorised  the  company  to  connect 
future  coQ^-utijerj  at  230  vul  »  Such  action  l>y  tl>«  Cnr|xiratioo  must 
tend  l")  prevent  tii«  c-omjiany  reiluriog  tli^ir  rhnrtrr-^  sixner  tbrm  would 
otlierwise  be  lhec»».  Kresh  capital  wmili  re  iuiicd  thi>  yfor  in  ••uae 
form.  The  groa*  revenue  bad  b«eo  £l.j.841,  an  increase  01  £1,771  over 
1899,  aral  the  ex[K-T.'litiir«  had  been  £6, 12S, aa  ineraaaa of  £1,1831  Tha 
final  diridsnd  at  thn  r  .te  nt'  9  per  cent,  per  anoom,  BMleEag  8  per  eent.  for 
the  yi  »r    irorariag  with  7J  percent,  for  the  prerioua  year)  Was  approved. 


IHFEBIAI.  TBAMWATI  CO.  aTS.)— At  tlie  annu  tt  n>r<  fin;:  on  Satur- 
day tbe  chairman  (Mr.  tleorge  Whitel  said  the  <i:n  1.  r.  vir.|^H.iel  ta 
asund  tha  Oartingtoa  tramm^a  and  adapt  electric  traction.  '  They  were 
wiildB  to  aMar  into  m  ttratnaMt  with  Darlingtim  Corporation  for  ukiog 

carrentltam  HiaCorpeiaSaO  nnioa,  and,  after  negotlattoos,  tbe  Corporation 
determined  to  (lurehaae  the  company's -i  t '  r'll-i'-iL'.  "nieee  negutiatinna 
were  proceeding,  and  he  believed  atale  or  1  4  would  shortly  be  made 
mutuntly  agreeable  terms.  The  V-  lunl  of  Tri'U'  h*i  »p|miiitad  Sir 
Krevierick  Brttm\^ell  as  arbitjTitor  in  thu  a»lc  of  the  .-ompiiny'*  Keading 
lints  to  the  Corporation,  liut  th>^  latter  had  asked  the  company  to  sugigest 
aanantaoMfeiafriaa  fcr  MpMoant  w  obeiato  tha  Biaawity  hr  aHdtin. 
tim.  IR  miiid  to  tha  HlMlMlirongli,  StociitaB  and  nanahgr  alieMe 
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tmnway,  tlitrc  nai  *  quiet  bat  MiAj  growth  of  tnffic.  lod  the  ractipti 
wera  exnxHingly  wtUhutDry.  tlta  nteoaioD  of  the  MiddlMbrnagh  line 


to  Clarence  Vvny  wnuVI  Ix  op(M4  Ml  VUlJ-  Th«  London  L'nit«d  Com|WDT, 
k  wWoh  the  Impwud  Ckmpav***  Ivg^Iy  intinr««lad.  ktd  »Iwiiim« 
giMt  •MdM  dnring  tiM  put  ]«ar. 

KEBBET  aAItWAT  00  — At  the  ball  ; nrly  lUKting  w  Mgadw  Mr. 
June*  I<'a)c<<ticr  taiil  the  jiropoted  change  (m>a  »team  power  to  mrkrtc 
trMlfon  VM  hj  far  the  n)o*t  iiii|KirtAiit  ijuestioii  the  direct<ird  atul  ^bi^ 
boidan  had  to  couidrr.  It  wan  the  rnd  ami  nhjc^ct  <>f  tlieir  wliule  pclii  v. 
but  it  wan  a  aubjfct  suiroundijfl  r\mj  difficoliiea.  The  form  ti(  eJectric 
tr.4.-tl  i;  t*»t  fuiud  for  a  fu!'.  si/<'d  ;*;lway  tunnel  like  tbeirit  bad  not  jet 
bem  determined  fay  •inerteuce  in  this  couatry.  liy  their  Act  of  lOCO  the 
OMfHir  wmUtocMMted  ivfteMtliaMockmiiiMdiorinfing  for  the 
etoeirlB  noimtnieUeiMl  tnd  «qtilpflMt  wwlka  In  IroBt  «f  Cba  eiiating  per- 
petual debenture*,  l>itt  (hr  extreme  of  Ihe  I'miveniun  to  c'ectric  tr*L-tioo 
mutt  not  '.cad  them  to  lone  viftht  nf  the  great  iiD|Kirta>m  of  •ecuring  the 
b^«t  srst-ni.  The  Wirral  liailwuy  t  o.  bwl  alw  obtained  power  to  convert 
tlirir  ■ 'l  UJ  of  workint;  ft  jih  Usoi  ta  electric  irnction,  and  tbi' board 
nerv  in  wmmunicatiou  nilli  that  comjituiy  with  the  object  of  arrangiDg 
ntnltr  otUhMmj  Urn*  tor  »  Jotot  «f  Mm  of  •lentriokl  norkiug. 

MATIOWAL  EUCnUC  imiNO  CO.  'LTD.  ' -The  T';-.'1  .  f  ll.f  ,lir.Tl..r« 
of  iliia  com|iaiiy  for  the  year  in  lJr>-,  .il  l.iut  »1;iti  rha;  the  p-'in.  ]rr.rii  m 
£9,b3^b.  Oi.  2d.,  froni  which  haa  to  be  dt>luctiKtcs|)«D>^»of  admiuiatration, 
allowanoea  on  contracts.  Ac,  £5,642.  4a.  8il,  leaving  £3,99S.  16».  6d., 
which,  »-ith  £281.  U.  5d.  bruught  forward,  make*  £4,274.  I'm.  lid.  The 
director*  ri-<-r>n)mead  a  dtrtdead  kt  (he  r»te  of  4  per  cent,  for  the  year, 
Uking  £2,499,  11..  &)..  depncttliem,  Ac,  £1390,  19»,  M.,  .  wrjlug 
forward  £38),  5r.  9d.  The  in<-rnw«  r?  tlir  l.n,n,i-.  ',n  in,:  hi' yi-ir  hiU 
been  very  eatiffactory.  and  tl.c  "r'l<  rn  t^kvn  fnnii  I'rvTi,  1,  1901  t  i  'Intc 
ishow  tUi^  incteaae  more  than  luaiutained.  ^i«v8i»i  laigv  eoatract«  have 
been  Kci'UreH,  invoking  the  romplMBcmilDnMiit  of  plant  for  power  and 
lighting.  r>uriii|(  the  year  2,240  ilMlAUawena  (of  an  aggregate  of  S7.619 
8  o.p,  lamix  i  Iiave  been  <  ou>j^l«4,  «f  which  777  (19,973  8  c.p.  lampa)  were 
"free  "  wiring,  and  1,463  (37.546  8  Cp.  laniiw'  were  contract,  while  690 
inaUllationa  33,C(^  H  cr  Iniiipiil  were  in  hand.  Krc*  wMmt  ceatnet* 
lu>«e  been  enteieel  into  vi\iU  the  L'orporntlon  of  Swaoeea,  tktBonMgh  4f 
Poplw,  and  the  &uttt«U  llouaa  to-liuiu*  Electrit  ily  Co. 

WVtVKtOB IIOTBIW BJNmO UOn  00.  (LTD.]~Tlte  MBud  meet- 
ing ol  thin  ef-"ii»uy  wa«  held  on  Mnn<!«y,  when  the  direcliirn'  rejiurt  for 
ISOO  waa  (ubmitt<d.  The  incntwo  in  Un>p  ronntvtioDi,  hare  riacts  fn'in 
9,610  t.>  19,425,  and  tl,n  ,«Ni .,(  jrirn-nt  in  f  ^.?72  i-.  IfVyj  to  £6,109  io 
UOO.  The  ru€ult  .i:'  rl,.'  '..aiilirt;  fi..r  '.lie  _v<i,r  witli  t'/i.  l  .H.  ii.  from 
laxt  uccouiil After  p&j uieut  ^J^  .ibbeniurcj  and  io&u  inierea;,  lt;iivei>  a  pro6t 
«l  SifiSb.  8a.  9d.,  and  the  diiecton  raootaiuend  a  diTidcnd  at  the  rati-  of 
6  per  cent,  (alwortiing  £1,032  ,  and  ihat  £600  be  placed  to  renewal  fund. 
Kun'ng  the  year  11  r  -.vnrt*  .  . -  c  "  irri-ly  eiti-nd«l.  A  new  2S0kvi'.  dynamo 
tct  waa  adde^l.  a«:ilifi'n;s  wnc  ni.i^tt-  ihr  Inpilcr  jv  'vrr,  and  tlie  inaina 
were  L^nuideialdy  otoudcti.  It  is  prnpoerd  to  iiKrea»e  tlic  (a(>iul  to  £50,000 
by  the  ia*ue  uf  26,000  £1  eharaa,  to  be  olTerod  pro  rata  to  the  abareholdera. 
The  folluwiug  id  an  abstract  of  the  proceoding'.  at  tho  meeting  nipplied 
t.i  ua  lu  behtU  of  the  company  :— Mr.  J.  .K.  Kiudlay  mi<l  the  expenditure 
had  uttty  (;am  up  hf  a  little  uwr  £700,  nnd  but  fur  the  Incrfrwed  |wice  of 

ft  l.vrji^c  ill' riM.c,  I'!   tl.r  ^tim',  rx'piisinn-  I't   1  he  ■  : -ir.  J  a:  i  j  '  -  I'l  Ji:i<-^R. 

Tlje  coiii{>aiiy  1  »i  parwd  through  a  number  of  lean  years,  now  tbey  had 
entered  on  nr  mctbing  am  ■■  &tyeM%Md  there  mam  eray 

pioapoct  of  the  impniveBMBl  eontiiuiiii^  Mr.  F.  C.  Qripoer  raid  the 
■Uaber  of  lauipA  i-onoected  was  doubled  m  1699,  wiu  doubled  a  gain  liMl 
yttr,  and  there  nhould  bi-  a  very  omnidendile  inirrjue  lht»  year.  The 
repoT  t  wiM  a«lopte<l.  itr.  Kindlay  *-iii!  tli-  y  hnA  hr^n  a|<'-mnr(-.pi!  iSo 
\Vi in!  .li.'h  Borough  C<«ncil  witJi  r(  '>  rnn-r  i.i  (hi'  i  f  i  hi-ir  un.lornkiiiE. 
and  if  they  were  ni»d<»  n  reasonriVI.  hikI  ^uitkhle  itFd  iJiey  would  call  the 
HORCtli.T  to  L.ii.-iiipi- :t. 


m  owANns,  flufirton  mmii, 

DERBTBBIRB  AND  ROTTIMOHAMBatltE  EUOTBIC  POWER  STHDICATE 

:ITD.  '  K'ji.ttT^l  Maiith  19,  with  «  cutiits!  uf  i'lC  OWin  ICO  ofdintry 
►hares  .  f  l!OD.'»'  h  «iid600dcferr'  1  -In  t-r  i  t  1-  t.nih,  lu  ciny  'i;!  in  ilie 
couatie*  of  Nottingliam  and  |ierta  of  Derby  aouth  uf  the  Klver  Tretu  nnd 
the  haMMet  -       -  - 


>lh 


of  M  electric  power  aupply  roni|n>iy 
bntnehei.  Tlie  labMrihen  ere  A,  I.upton  {civil  cngiuvcrl,  M.  H.  ^ 
M.I.C.K,  .f.W.  TluMkeray,  A,  (Jrorc,  C.  Allan.  D,  tox.  \V.  W.  IIoi-ImU 
(boiler  utaker  i.  S.  J.CIwlwick,  J.  llir^t,  C.  H.  Ciawthaw,  C  Kox.  M.  t>c  >  mli. 
M.I.CK.,  K.  Uolbilay,  I',  lluntrnwu,  Ihitiah  VV«<>t jn|;bouae  Klectric  and 
Manufacturing  (o.,  K.  H.  KrMer,  J.  T.  MiOoiili,  1  I..  Springflt,  and  P. 
t'aatte-Smith.  T!t*  fir-t  directota  are  M.  H.  .Mill*,  iK  Kox,  J.  Ilirat,  K.  H. 
FracCT,  .r.  T      ■       I.  J.  ''V.  ThaiJteiiiy,  C.  li.  Cniwhaw  and  \.  Grove. 

ELECnUTES  <X>.  LTD.)— K*giatc>«l  March  14,  with  a  tapiLal  uf  £500 
is  li.  aharee,  t<i  aiai|ttire  tevenlinu'<  relating  la  lit*  prodoctiwn,  (Netment. 
atan/fe,  appli^^Umi,  dtatrfbuiicm  ami  um  of  cleetridtr,  and  in  pMticuler  to 
aiv|uira  i  cri.":!  inT-n'i  •t!«  ny'UtT'Ml  de«.i)rti  from  Mr.  K.  11  l.vy  and 

to  carry  on  th-  .ii»;.ir .-.  ..f  ntak.-i  •  ■  f  »-l>-.-tri..'»l  »j.p-»r»tu».  .\c. 

LARiTETEfl  ELECraiCAL  <X>.  itTD.  -Ki-iri-l'-r.-i  >l  in  h  21,  with  n 
.,:i|i.U.  'it  £  1011  in  £10  >har<«,  to  cm  .'v  "'i  t|i.>  i  Hfin.'.-.  i,i  incjl 
and  mocbanictil  engiueen,  meDufiUiturera  of  and  dealem  iu  ail  kiodt  of 


»e.  NoinHMpuhKc 


«od  BgMA^jpowart  oMlncton  t«r  II 


teetm  end  mbHrboh  foi*  kbn  MMnlioiii 
'«r  tl»  wnelkm  of  uictiliU  tmi  aihn 


CITY  NOTES. 

MEIIORAIIDA.— Bank  rate  4  per  cent,  {aiuve  FeU  21.  ISOl ).  Price  of  «lr<i 
27  ,',d.  per  oe.  ( March  28).    Cooaola  (2}  per  cenL}  96 ,V— 
9si-95}  far  account ;  2}  per  cent  95-  96  {March  28)1   OoMola  Pky 
T>..v  Avid  3.    SUh:U  ..hI  Hmiw  OwHtoiilka  D»g»,  JiiM  HI  end  14. 
T.ik.'t.  iJnj«,  A|.nl  11  ivdaS}  PvSiar.  Apfiitt;      '  ~ 
over  Uays,  April  9  and  'ii. 


Duriig^the^J^yeer 


BUST,  BOflSAALB  AMD  OLDHAM  T&AKWAT  Oa- 

to  UacLll  ]M(m  anwgMMiitWNCMMtahttiMutfael  , 
Hey  wood  ukd  RochMe  and  alio  betweto  Heywood  and  Bary,  whoreby  the 

Itochdale  Corporation  ran  their  electric  car*  to  the  centre  of  Hey  wood,  aad 
the  Bury  Corporation  tlieira  from  Uury  to  the  aame  (^•ntre.  The 
autbcriii't'i  )oth  ea^t  and  weat  of  lleywowl  hare  a(».>  Ii'.nl  with  a  view 
toad  j  iuily  in  the  matter  of  purvhaae. 

DiaECT  81IITB0  STATES  CABLE  CO.  (LTD.).— An  interim  diri.leod  of 
3a.  per  i-hare  (Lax  free),  being  at  the  rate  of  3  |ier  cent,  per  aonum  forliht 
quarter  ending  31»t  iuaL,  i»  payable  on  and  after  the  26th  prox. 

EABTERH  TBUDBilB  00.  (UD)— Tbi*  oompany  aenoance  the  pay- 
ment on  April  I£  of  dlvlcliod  at  the  imte  of  3.J  |>er  cent,  per  annum  (lew 
'.ux^on  the  prefertnw  alo<!k  fi>r  the  quarter  ending  March  31,  and  ao 
iiif'Triui  dividend  uf  I(  per  cent,  nn  the  ordinary  atock  (tax  fr«e<  in  roxpeot 
of  pr.  fil'.  fnr  '):r-  qi,»rt.'-  m.-tc;!  ll.v,  ?it,  I'^O  Tli-!  i-.v.i-Jir  U.^U  will  Iv 
cloe'^i  fnuii  Ajiiil  6fi'  April  16  incluHive, 

The  Koatem  Telegraph  Oinpany  atao  annouuoe  the  iiavnM^nl  on  May  1 
of  intMetfdrthelwU.]        "  "  


ifuHitMC  April  SO  4D  thrif  4  pM*  OMt»  nMctfpiM 
debeabmntsdc  llMtnufirbMbwUltesloMdfm  Apriiailolley^^ 

iiH-IOillMt 

BAimW  MO  HVIH  iniOAN  TELBOBAPH  00.  (LTD.  :-Tbi(  OOBI' 
pnny  aaoounca  the  payment  on  Vi^  1  of  intoicei  on  their  4  ftr  VK/t, 
Manritlui  Sub»i  ;y  ii-  .^atuNi.  Hw  tfMwCir  hoAknlll  ba  cwtdltan 

April  5M  to  May  1  iiK  hj.ive. 

EAETERN  EXTENBIOK,  ADBTBAlASU  AKO  CHtHA  TELBOBAPB 
00.  (LTD.;— Subject  to  cuotinnetiea  by  the  idiarclioUlera,  the  director* 
h»n  deohwad  «  dirklead,  fcr  th»  qawllr  ended  Dk.  31,  of  2v  6J. 


per  •!«•«,  legethar  with  •  boaM  at  4f.  par  eliiM  (ut  2  per  cent  i,  makisc. 
a  total  diatributjon  of  7  per  oonb  far  tlH  nir  IMO,  payable  Apiil  3Sm, 
The  aliarc  regiater  will  he ekeed bom  ApfUl?  to 24  iovludre. 

EVEEED  Be  CO,  tTD.  — The  report  for  1900  atatea  that,  after  providiug 
'Ir  Ki  :.'ijr<-  nit.rrc(t,  kc,  a  net  profit  reoiaina  of  £18,252,  making,  w  th 
i,i),'iiS'3  brougiil  forward,  £25.238.  An  interim  divideut  ul  tlie  rate  uf 
7^  per  cent,  jier  annum  haa  beeu  and  llii!  diic-ctum  now  prii|ioke  a 

further  dividend  at  the  aame  rate  and  a  bunua  of  2^  perct^nt.  for  the  year, 
to  «ri(a  i^tOOO  «a  pbnt  eod  iMOdiaglS  eiid  to  carry  foranurd  £b,UA, 

ouxM  mrauuH  abs  mnr  m.  tLmj-The  afa^otore  b«tt 
dectami  la  faiteriin  dli^ilaBd  of  S«.6df  f«r  ihin  w  titt  oliimuf  abtm. 
NOBWICH  ECEOTlIOIinr  Oa  (im.)— At  tin  aanwl  meettov.  IM  M 

week,  .Sir  CharleH  tiilman  congratulxled  the  aharehuldera  on  the  eoutSaued 
ina-paw  in  the  compauy'a  buaineaa,  whii  li  wai  fnr  1900  abmit  i'3,C00  ovrr 
the  previoua  year.  U»ing  to  the  »dr»:i  i"  ri  ll.r  ;  ri.-  .f  p  al  they  had 
only  an  intrreaaed  balance  in  hand  of  £y  W.  Imt  ih  -  lull  .f '  t..  -!io»-  the 
prop  revive  atate  of  the  buaiiicai,  ITie  numtior  of  their  cuatomer*  wal 
■tvadily  incr<^Mnigind  tUi  iMuired  tiM ime  of  lurther  eepitel  ^  pwtde 
the  neorwiar>'  meine  nid  mocMiieiy.  A  dlvMead  el  tlie  nVt  et  6  per  ewi. 
w.w  docl«n;  rI. 

BLBOTRIO  TKAMWAY  AM>  RaU^av  lHA>rlC  BKCSIPn. 


W«k 


Aberdeen  Curuocetton... 

*R:riii!iigliiim  Trmmwayi. 
k'  urn  L'orporatiou.. 
Blackpc^'l  C.jri«:.r&tioo... 
Blackpo '1  aud  Fleetwood 


*nriaUil  Trmma  k  Carrfaigt' 
'  1  tuenoa  Ayraa  A  Belgmo! 

I  '.u  ]UU  Tr-aui''-  '  'li. 

Ceiilml  Iy..ni|i  u  li.iu-,.  i, 

Cii>  Si  ik>uiii  L<)u,>l'ju  Ky. 

Cork  eiec.  Trame 

Dover  Oorporetiaa  ^.J 

Dublin  A  Lucan  Rly. 

Dublin  United    

Dublin  Southern  Diet.... 
'Dundee  Corporatiua  . . . 
■Olaagow  CorpofkUoa  ...} 

Halifax  Coqxirution  [ 

•Huddcraficl.l  Corpn.  ...^ 

Hull  Cnqfration.. ...... 

'LiTorfM»l  C<irpor»tfci«l...| 

lirerjMiol  Orerheed  Rly. 

PerlMBouth  CarjMiwtion 
*8keiSetd  Tramwayi 

SmthMiptM  Caipoirt'^il 


1901 

Mar,  25 
.,  25 

22 
„  21 
,.  23 
.,  24 

Mar.2I 

l'el>.8« 

Mi.r.23 

..  23 

■f 

..  23 
,  22 
22 

..  25 

..23 
„  25 
„  16 
24 
23 
24 

an 


at 


32 
59 
37 
51 

26 

448, 


I 


£ 

56J  -I 
4,020  + 

407  ^ 

215  + 

162  - 
1.258  i 

800  + 

8;«9al-l-  604 

117 

fl  1  KR 

71  t- 
3,076  + 
645  + 


17. 
11' 

25l' 

80 


44.421 
4,652 
30.376 
1.736 
63.37S 

lOytm 
43,283 
82025 

1.J37 
7i,OJ7 
24.236 
3.908 
10.687 
B46 
IZ  27,3691 
12    8,433 J 


or  Oeiu 

£ 

+  4550 
+  653 
-t-  439 
+  7,93? 
-  136 

4-  1748 

•t-uase 

^  3,149 


-t-  6,667 

*  411 

f  704 

f  15S 

-i-  3,561 


8,539  I-  258    12  100,293  +  2,805 


683  +  104 
1.482  -t-  783' 
8.0'18  +1,034 
1,475  -i-  256 

472-54 
2^13 '+1,007 

660  +  — 


51  35.142  \+  3.083 

38  M,91T  +■.'9  723 

11  85,'*  IS  -12.38J 

12  17,744  -I-  884 

"is  sifiiA  *iijm 
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KOCKHAHPTOK  iQUEENSLA  ND    OAS  AND  COBE  CO 

rei'-irt  fnr  thu  iulf  y<n  en  idl    Ifie.  31  a  ilelliit  u!  £217, 


LTD/;— In  the 
2    11.!,  i-u  the 


■Icctricitjr  depu-tuient  is  anoouiUieJ.     Uif  id*D<i«  H  Uia  ikte  of  7      w  ok 

CMiBHB  npm  tiM  ordlBiiyMidS  par Mot.  upon  tfcefntmMtlitrM 
«  Imii  daebied. 

RME  BZOHAVQE  NOTICE. —  ApijlaatiiiU  lus  tvtu  mxu-  l<i  t)ie  cr.m- 
mittM  to  appoint  *  eiK'ci:!'.  BrtlliiiK  (^bv  iu,  nixl  tci  RTmiit  »  quotiition  to 
llie  fuitljfc  iB^  if!   of  '10, COO  £1  iih«r»'   .f  On-  tVipr  Etiriric  Trvmyti^t 


(/,f(i.|  »u<l  to  allow  the  furthrr  ikvijo  .if  £26,991  4  [ler  cent,  debenture 
Mock  uf  the  KemiHgloH  nnd  S xifhul^rHgt  EUttrit  IMuing  Co.{Ud.) 
and  the  Souinn  llill  Eltrtri''  Lfjhlinij  Co.  {Ud.)  end  £1901,000  S  per  ceot. 
teooud  debenture  utock  (io  lieu  of  proviatooal  certifieatee  now  quoted)  Mul 
100,000  ordinary  £5  >ham  of  the  Biitnot  Afirtt  and  Belffnmo  Btttfiv 
Trnmirayi  IM')  la  lie  ijuoletl  in  Ihe  cfBciiil  llii .  Tlie  latter  ia  a  special 
ap)>licat:iin.  The  St<ick  Ksi  h»i;i.te  i  rntuiiifi'  lian  «liu  b««ii  allied  to  '(uote 
the  further  iKaae  of  4^10  n-dinttiy  »l;arPK  ''f  the  liriln-K  Khrtrir  Tfartiun  Co, 
'jMi:,  in  the  Official  Lis'. 


BLBCTRIGAL  COMPANIES'  SHASB  LIST. 


PuTRK*    I      Prioa       a*Ti  rax  \ 
Wm'aPuci,  Wiidaoailitr,  Oan. 
Mak,  t».  I     Mar.  27.    |  TtaLsaa.  } 


Bniitaaa  Do** 

limiiia  Mar.  17 


aruM 

1»,(W0 

»0,000 

•«,ooo 

M.OOO 
H,000 

iii»,oeo 

|l,N(l,0OO 
f»,»T> 

«<M,000 

w.ooe 

M,OM 


n.aw 


M0,l>:7 
£■-'«, I.  CO 

75,(KKI 

•ICMM 
MM 


t;,Mo 
MM,tao 
AiaMXie 


8»? 

W.000 
flt&OOO 


afSTBHTT  ramr  eoMPWREt. 

■■•hV<liAOr'n«'i!liD'>ftn1ltw.t4.0r<1.(riinTP<l 
Do  i\  l«t  Dob.  Stoclc  IViiT,  (Vrti.  ir.- 1,  nn.!  inki, 
BtanUBwatb  aad  Fiiota  SIco.  aaiiplrOn]   . 

Do,     M  par  Cant.  Camnlatirii  Praf.  

Do,      4ipar  OaoU  Dabanturo  Bsock  [rt'd.)   

BNajMoo  *  Kanalnctoa  Elae.  Sapplr  Ord 

Do.     7  par  OM.  Pratamoe  

aaknt<*nae>aapiil70idiaM7  (AiUt  p*M)  ...  .  .. 

OtaMUic  Oraaa  A  SteMd  ■UeMgiir  (nppl7  Oorp... 

Oa.     4|  per  Caot.  Pralfci  unn 
Oaalaaa  BaMiMtT  Sapplr  anllaai*..>m.a,..„.^„ 
>    Dow     4t  per  Oant.  DaibaoMMaieak  (>■<.) 
(Mean  MIra  laUla(«.tZ  •>  Tr,Oold  Ilniii1a{rad.l- 
OHy^LoaidiB  Baotde  UlMa«  Of^ 

Do.  6  par  Ota*.  Oamalattra  Pnf, .  .„_,._.. 
'    Do.     (  per  Oaol.  DalKBtars  84oiik  (rad.)  „„. 

M  i  Im;  l>«h.  8t.H:k  IVrta.  (all  p,J.)  

OoQaty  of  U»ilao  and  Braali  Pror.  Ordlaary. 

Do.     a  par  Osnt.  Oniaataclve  ~  "  

Do.  «i;  D»t>.  Stook  (aU  p4,)( 
F^-lkeatona  Clarlrldir  Sopptj  Ok,  i 

Hum  K1»  Iric  I.lKfalSnK  Ordinary  

K«nAtriKti--n  aii.l  Knlgbuhridca  OnllnarT        .  -  - 

Do.  « por  Ooni.  Ia«  Pr«r  .  Tfe'i.  S4lt.(n.l 
KoaKto.A  Kra-t Co  .V  V  ilf-iliir  H  iilLVi  i,Jnl  Stn, )  t 
Loaidim  »loctr.[! -Sipplr  L>riilii*ry   „  

Do,      e  p*rLV!it.  rn>'«r«ica  , 

Dn,      4  iw  ('••ii  1,  I?l  lli>rt«»)ta  DohaotjToa  ,.. 

ll«ropi>!lun.  --."liv,  H  Orj  „...  

[  t.;  iUi,  ),  ,   „..  

Do.     *i  piT  i>ni.Ltah..su)caFlrit]leruahM  .. 

Do.       S|  p.  r  Sli-n.  Uelfc  tMACNLT... 

S<.ltlti«  Hill  Sl.i.?-.r!f  tWIiiar/ 

0,»r>.r.|  Klii.M,r!o  UrJInary  ,....,...„...„..  „  , 

Kan4  Klcirlr      ,,  .  ,  ..  ,  

UlrorPlatoRI.U.iTr'of  lai  M..r.Del>... 

RoT&l  Klactric  LV'ml>»ny      M     U'lal  Sharae.MM.« 

Do.       t)  piT  U:  M  >ru2,;a  tHliaailllli  .. 

Ck.  JanaiM*RAi'.ii  Pall  Ma  I  H|:,iK!trlo.urcUauy 

\y-j.      7  nor  (Vint,  ]'n>^un.*-jc4  ...,..„.,  . 

IK>.  ^  pi!r  ■,!.  nt.  lK-:..Minitu  u.-k  Iru-;.;  ...„,. 
flmlLlifloli  MiirciX'*  p:j._v-.r;c  H  l\t\i\y  Of'i:w%rj  ..... 

Do,      4  ;  l)(5;)»jnt'ir»   

BoathlaaauSooBlaciHc  jipplyOfllnAr;  ,. 

Waauataatar  Blaetrlo  Happly  Ordiurr 

Do^        U),  ,   


DICTRIC  RAILWATS  TIUMirAVI;  I 

.  •ih  11-  I  (I  t/1  .'  '1,1  D  .. 

Ill),        I'tfrm.in  [;l  n  ',,  |i'  ^iC'-i'li  

-TtTi^nl  asil  f*lwtt*tK>j  Train -rayii  „ 

Kk-rk  Vm-ih.  I'i'.  -t  ■  >it  rtf.J. 
[►i,        ;.     CDti.  IV-  f  .  . 

!•  >       if    IVI..  rr.>  1  ••   

Mill  TrA  nway*  ar.it  rirrlA+fti  i  ir  i  ■  arj 
Do.      t'-imtilALT.^l'riif.rnnv-!!!  '>  U  [>I 
*  pur  One.  Dtitx.muni* 


•  trio  itaUnf  Orjiaar/ 


Brltl«h  r-ila-dilA  Kl' 
[■  .       6  f  I  r 

i,M      i .  ',,  ;-L  Mi,-u 

BrlllH'i  Bli>.-  Tw.  0.-,l. 
I».  ,       il    ■  ■  iu.  Prof. 

D-  i.       4  [lur  ' 'ant.  l'un»2ta»L  DnI;  

Duor^ua  AyrMt  4  Btilifranu  6;.  "A"  llanu  PWf.  ... 

Do.      "B"   „  „  „ 

D'>.      4  n.'L>.niart»a  

!!o.      S';        Doll.  SL  A  I'r.,^,  ('«ru.  (all  pL) 

I  ■  i*,  il'tl  1  .■  II  iV    >"l    It'  I'.ii.ilMl  , 

l>  I,      i|  i-i  li.  ,      .Ill:  1) 

Capa  ElcLtrii  Tnnr.-  :  ,  
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JANDUS 

ALTERNATING  CURRENT 

ENCLOSED  ARC  LAMP. 


HIGH  POWER-FACTOR.      LONG  LIFE. 


INTERCHANGEABLE  FOR  SERIES  WORKING. 


NOISELESS 


On  any  periodicity  fnun  40 
uji  wards. 


L0N6  LIFE         Hurn-s  from  85  tn  100  li<mi> 


ECONOMY 


Burns  direct  ou  200  volts 
witli      ampere.s  without 

Choker. 


WHITE  LIGHT    Very  steady.    Total  ahseiiee 

of  jumping  and  Hickering. 


DIFFUSION 


Perfect.    No  slindows. 


Gud.ra.nteeGl  -For  Twelve  Months. 


JANDUS  ARC  LAMP  &  ELECTRIC  CO.,  Ltd., 
DRAKE  &  QORHAM, 

6B,  VIoiorIm  StrBOt,  Westminstor. 

Trlrj;™ii.:  "ACCUMUI-MOR  IX)XDON.-      IWphoiwr:  8M Mil Tl  W«rtiii)ii*«r. 

Also  100,  King:  Street.  M ANCHCSTKR ; 

Baltic  Chambers,  50,  WeUlnKton  Street.  GLASGOW;  and 

Westminster  Chambers,  Kast  Parade,  LEXDS. 


SCB  AGKSTS  rvR  TUS  XOSTII : 
ROBERT    BOWRAN  &  CO., 

3,  St.  Nicholas  Bulldloffi, 
Teleicram* :  nSWCASTLK-ON-TYlO. 


SL'B  AGISXTS  FOR  TUB  MlDLJiXDS: 
THE  ELECTRICAL  TRADES'  SUPPLY.  Ltd.. 
Cornwall  Bulldtnrt,  Cornwall  Street. 
Tnlegmn,.:  BmMINOHAM. 


'  KnrORS  BIRlilMOIIAH.'' 


CALL  AND  SEE 
IT  WORKING. 

Please  write 
for  the 


JANDUS 
CATALOGUE. 


,  Cc 
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BELLISS  &  MORCOM  LTD. 

(8UCCIB80U  TO  0.  B.  BKLUBS  *  CO.,  LTD.}, 

LONDON  OFFICE:  9. Vlctorta  Street, S.W.  ENBINEERt,  S! 


BKCIAUTY: 


PATENT  SELF-LUBRIOATING  QUICK-REVOLUTION 
ENGINES  -  ELECTRIC  LIGHT,  POWER  OR  TRACTION. 


Over  1,400  SETS,  equal  to  more  than  190,000  HORSE- 
POWER, have  been  built  by  us  s  nee  WE  INTRODUCED 
THIS  SELF  LUBRICATING  SYSTEM  IN  1891.  and  the 
demand  is  rapidly  increasing.  This  satisfactory  result  is 
due  to  the  care  taken  to  UTILISE  OUR  LARGE  EX 
PBRIENCE. 


Our  Eui^ines  are  SIMPLY  DESIGNED 
and  STRONGLY  BUILT,  MOST  ECO 
NOMICAL,  EFFICIENT  an>l  DURABLE. 
They  run  WITHOUT  WEAR  for  yeani  at 
full  load. 


QUICKER  DELIVERY 
CAN   BE   GIVEN  OF 
STANDARD  SIZES. 

Eat.Ml>ll«h«<l  SMa. 

Tulogrnphie  Address: 
"BELLISS,  BIRMINGHAM" 


Reoriienting  our  TEC/5  STANDARD  ENGINE,  450  B  H  P  ^OHR  30  IN  US£  OF  THIS  Silt  ALOMC 


THE 


CONSOLIDATED  TELEPHONE 

CONSTRUCTION  &  MANUFACTURINC  CO., 


I.TO. 


INTERCOMMUNICATION 

TELEPHONES. 


EVERETT,  EDGCUMBE&CO- 


THo  Boat  lr»  tKo  W\ r- U o t- 


1 


i 

I 


• 


Head  Office:  38,  Yiaoria  Street,  Westminster,  LOXDOM,  S.W. 


A  NEW  SWITCHBOARD  INSTRUMENT. 

WRITE  FOR  PRICES 

OF  THESE  AND  OF  OUR 

Continuous  Record 

Recording  Instruments. 


MEAD  OFFICE  AND  W0RK5  : 

22,  CHARTERHOUSE  SQUARE,  E.G. 

Telsphone  1083  HOLBORN. 

snow  ROOMS  :  — 

11.  VICTORIA  STREET.  WESTMINSTER,  S.W. 


Gc 
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TKLBPHONR  No.  Mm  BANK.        .TBLEORAMH  "  IXDICRS  LONOOX.' 

WHEATLEY  KIRK,  PR1C£  &  CO. 

(USTABLiaUSD  ISSO). 

Elootrioal  Auotioneers,  Valuers, 


ATsnfa  Anailkl  ▼•ImktlOM  WOMd  £1,000,000  BMrUng . 

46,  Watllng  8tr»0t,  London,  E.C. 

isit 

MlhTt  Ohamben,  Albert  Square,  MANOHBITBR. 

phk  Ail.lrws    -IM)!!  A  l  uU  M \N<  II >  s  I  HK.  Tiikpboii* Xa  ttU, 


SUBICABINB  OABLEB  TBU8T.— NOTICB  is  Herobv 
Oln»  tint  OB  aad  aflnr  MOXPA  Y.  the  Utk  Anrfl  Inntiiat,  th*  COVPOX  diw 
aatkMttatcwIII  l«|«kldhyM«-ini.  (!LVN,  Mtf.Us,jt  {•o.Me7.  Lw«liu4-atntt,  K.I',. 
between  tt\<-  hiHin  nf  in  lum.  hwI  1  p,Uk  The  Cou|wnii  sliuiUd  be  lift  irith  the 

ii.>  <  i,n  i.r  «r  the  TraitM«i  flnixBir  ooum.  1 

WliulinUvr  (l<Hii«',      (Mil  Hroatlwurwt, 
LoadoB,  K.C..  Uh  April,  1001. 

KIVa'8  COLLBOX,  LOHDOI. 


RLErrmrA 

UOTURKS  >ind  I.AIUiR.lTORT  WoRKoa  ALTKKNAtlXO 
»M0M  APRIL  ailb.  FurPiwipMt«aa|ip|yl<itlwMRreirr4Rr, 


K.NtiIXKK.RIXq.-TTw  KHKIJAI,   EVEXIS^^^gnHB  ef 


Field  Rheostats* 
5peed  Regulators, 
Theatre  Dimmers. 

Wirt  Electric  Co. 

PIIILAOELPHIA,  U.S^. 


DOULTON 


&C0. 

Uinited. 


INSULATORS 

BATTERY  JARS, 


AXD  ALL  XBCIM  OF 


Potteiy  for  Eleotrlcal  PurpOMs. 


SURVKYINO 

«l1klBI<hMtQniLlltr  uil  nnklhiti 

—  Mict  LIST  nsT  nci.  — 
A4dr«i :  W.  F.  STANLIT  *  M.,  Ltd.,  IMi 

TonutU*.  Holbom,  LONDON,  W.C  TtlepboiM, 


TINDSBJS  INVITED. 


B 


O  B  O  U  (i  H 


0  V 


T  11  W  A  B  S. 


TBM- 


l'AHI-11  (>!■  .-"T.  MABV  -NKWINt.TON 
<i|»NTRA«T  Nil.  1*. 
The  Workft  Ul'l  Deput  4'ciiunultee  of  the  CminHI  uv  4e«iTiHU  of  nnvivll 
DKKN  tor  the  HTPPLV.  i>KLIVKRY  anil  KRKtTION  •>(  IKCAMSX 
liAMP  BBACKBn.  •WnOHBB  iumI  Firi'IHUB  to  l«  U«»  Lmp 

ftMriflaUowuid  Karma  ii(  IVmlvr  <«n  be  <iblalBeil  oa  and  eftw  StbiwMai  

anmof  tha  Biwiium,  Mom.  Kiacaid.  Walkr  ud  MMnrOtoy »,  Onat  aeaca» 
Mmel,  WcaimbMcr,  8.W'.,  <«  naymnt  a(  •  fre  o(  fheflalBH,  atleh  aaia  wtU  be 
Murmd  on  rocelpl  of  a  booa-lde  Trndfr. 
Tka  CViqmaikin  <ln  iwi  bind  ttuuMdre*  to  acnfit  the  kMraft  or  aagr  tttlm,  awl 

tho  CtNilntrtnr  whnm  Tender  la  amwrnl  Khali  «Bt«r  law  a  fMOMl  a|  '  — '*~ 

•ml  with  nulllrient  KnrrtitM,  tat  the  da*  tuULBoat  of  hia  Tontnict., 
Thr  Clint nii'iun  will  Ihi  raqalrrd  U<  idfii  the  fidloarlnc  DoclaiHtlon  :— 

'  u\-  lurfliy  iln  Ltiv  t&u  «ra  par  tba  wtirkiaui  tnupluyed  by  oa  not  laaa  I 
till' irt'iijiiiiml  TVade  Unkin  mle  I '  '  - 

itaaM  Tenden,  (odoiMd  "Itadarfor  1" 
tawt  Ka  iVio  h*  a«w  Ml  I 


wa  wtirinaui  tnupiuyMi  117  oa  tun  leaa  imm 
lU  uf  ncm  in  <mcfi  Bmaeh  of  the  Tmda.' 
Bkrtric  Lump  BiaduM  aad  fMtalp,  Ow> 
aoentba  IMh  diVit  AFMIik  WB, la  tlw 


Vumt  BaU.  Waliaewh^ad,  KB,,  ted  AfM,  WL 


X  A.  waxBoir,  mn  cml 


OPLAB  UNION. 

■ROIKKBBINO  WOBBL 


The  (liiardlHRK  the  I'liinti  i>f  l-ufiUr.  LmhIoii.  E.,  In>lt«  TKXDBB8  tnm 
rv»uiiiw|tiU>  I'-ivminnUM.  nr  l^nim  tor  iIh<  iiri>«|i*iiiffi  nn*i  t-Hrrylnif  lait  of  tho  itaneaaanr 
STfcA.\l.  KXllAt  sT,  HOT  lOI.P  W  ATKK  IMHIXti,  VAL\  K.S.  WATHB 
METF.RX.  dir..  lit  their  nn  H'«rk>  xhiiiiiiiix  tlx-  I  ui<m  ItuUdiogii  in  Uigfa'airaa^ 
ISiuUt. 

A  vaff  of  the  CaiMtitiiilu  of  I'oDtnicl,  spei  ilic-.ttiiias.  Orawia«c«,  and  FofB  flt 
Taader,  laajr  Iw  uliMliml  betmca  the  biwir- 1 4  1 n ml  s  on  and  after  April  iMhat 
Iba  oMna  «<  the  ConinltlnK  Knylneer.  Mr.  K.  J  Wafdea.«tt«rcBi,  A.M.I.lL]r 
A.H.LB.K..  M.  VletwkMtnat.  WaatoriiuK^-r.  nn  .Irpualt  of  the  mm  at  d  Sl, 
irffl  be  rahndnl  if  a  bona.Ma  IWhr  U  nibnlttad  and  tha  Mpociflaalaa,  Dm 


ten  an  talamad  co  ,  

b  DMial  be  rieiitly  aadentoed  that      Ifeadir  wUI  be  caorfdarad  L. 
Cnainainr  or  Finn  who  have  not  canted  oat  hlnh  nttaaaia  ttmn  ptpe  watfc. 

TMldfw  ««■(  he  aulnnltteil  to  the  nndeisliiieirat  at  Man  •  pi,ai.  an  WBMnH. 
DAT,  the  1«t  iky  «(  May. 

Thr  (iiiiinliniu  iii>  DiN  Mnd  themaahna  toampt  tha  hwaatar aaf 
(!M0Md)  O.  H.  UKKIH,CM 

(Mfli-r,! ;  I  rip«>r  Niirtb.iareet, 

I'.ipUr.  I«iiiil..li.  K..  A|iril  JikI.  IWH. 


1  I  T  Y 


OF  WAKEFIELD. 


are  ptefwad  to  raoain 


( 

Hie  Kiertrtr  Urtrtinc  ('Mninh«e<-  M  iltv  City  of  WakeMd 
TF.NI>Kil.s  for  ih.  slT'l'I.V  mhI  KKKn'IO.V  of  :— 

N>>  t:  III  1:    ARC  LAMPS.  TRANBrORKBBS,  SWITOHBS,  *e. 

S|i»  tKiiitioiii  iiml  (  I  n  lHlMn^  ,-f  Ti  n  li'r  may  be  olitalnni  fnim  tbe  «Bdcrd(Dad  oa 
pnviiii'iii  ,.( (III.  i;iiiii.';i.  ni.j.  i>  .ill     TV tataad «■  tantol al a boaa Ma tmim. 

'l,'ii.i.'>. n.ii-':  1^  ■..'■It  :..<h,' uTi'|.'n.i£ti...i BBt Uur tItuTUBMttAY, tba Wh AjpcB, 

i'.*il,  .wtktiMl  itiiil  «'ikil«iriv'«l  "*  Arv  UktKiH.." 
The  i:urpaniti<in  <la  mit  liiixl  ibwnwlTM  to  accapt  tha  loan*  «ri 

ROBT.  BLACKMOBB.  Otr  Mwtllwl  I 
Ehrtricitir  WaHia,  OOdir  Va]»road,  Wakaflald. 

WmnD  and  fOl  SAUL 


STEAM  BOILER.-  Wanted  to  hire,  with  stBodiag  kwwaa, 
alimit  kkiIIl  ineMiiirv  aiwl  91  ii.i-.,  Ii>  ttert  new  Kndne  of  WOtol.BniaaiklMr 

miniiii-.  Ailjiplalili'  tii  r>ynitmii.    Aililrr**.  Ltiiir.MMUi,  114,  Ki-tinini^ofi-rcHul, 

WANTED,  LAMP  TOPS,  with  PlBtinum,  Scrftp  Platmnm, 
««;-Bl>«T  B  Oft.,      liMlpaidim.  LoaJaa  B.CL  


THK   WATER   POWER   .\GENCY.— AppIio»tioi»  V 
iii'i'Li'l  :iL    THL'  fr"i:i  ih".A'  rc<iuiriiig  power  utf  vuicoa  aaMaM%  IB  ta 
CiOOO  H.P.   Afiplj       KKTiRv,  :;12, 


power  I 
Veal  Qeutga^rtniMt.  Olaa|»w. 


CCUMUI.ATOR  CHARGING.— C.  H.  CATHCABT 

k.    jinil  CO  ,  h  iv:r.f  pi  ..ii*  ^jM-i-inlly  atUpE/'d  fur  thii  parpo«r.  Char>:e  Cell*  ot  ftll 

Ti-nn*  on  iiptiliait! 


■dzM  Drmrii'l  1>  ,  til  ipiu^l-.ly  ai>l  i  hiuiplv.    Tt-nn*  on  iipplicaHoii-    A'-cuiiiuliitor»  ) 
Uirv  lur  UuuLiunry  li«kiiuic,  expenmeiilal  tueii,  dec— i,  l>un0VbuUililiu,  Sttiiabnty- 

 WkmtMmJLdrisJiiliMmU^^mi 


LANGDON-DAVIES  ELECTRIC  MOTOR  CIL,  L 

101,  Southwark  Street,  LONDON,  5.6. 


Talnrapale  AddiaM I  DAMDriioN  i.nNliOM.        TalepboM  177  uor. 


TD 

'1 


ALTERNATE 


Ooataracta  Opon,  Appointigentt  Vacant,  and  otlmr  Oflldal  NotioM.  dke.,  eaa  be  meiTed  nn  to  7  pa.  on 

Itandan  tat  iaMntkn  in  tba  eamnt  wmVi  im» 

c2 
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EVERSHED  &  VIGNOLES,  ms, 

EUCniCU  IISTIHIEITS.       — — ' 


Mmkers  of  ail 

kinds  of 


on  opposite  p»g«. 


LORAIN  STEEL  CO/S 

TRAMWAY  MOTORS, 
CONTROLLERS  AND  EQUIPMENTS. 


AOE.STS  FOR  GREAT  BRITAIN: 


IMPERIAL  ELECTRIC  SUPPLIES,  Ltd. 

86,  Charing  Cross  Road,  W.C. 


OHCAP  PREPAID  ADVERnSEUHCNTS 

rtUting  Ic  BTTDATIOira  VAOAMT  AID  VAiniD^  HB0ILLAMS0U8  PLAHT 
WAMTED.  FOR  BALE,  AITD  POK  EZmAim^  «M  UtmUi  in  "  TUB  EuiO- 

IS  "  at  tfir  jWinwin'-j  f^irciai  /ow  MiMS 


7%rec  liinn  ani  undtr 


lib< 


w 


ANTED,  PABTNEBSHIP  in  establiahed  Electrical 

HuafictiiriiK  or  ContmctliiR  Finn.— 3,l»n,  BbtlHtian  OBIcr,  MftUibaTT- 
mmn,  FltUt  *tnA,  Londoa. 

•ETITAflOini  ▼AOAHT  AID  WAmED,  te. 

WANTED,  ELECTRICIAN  to  take  charge  of  Power  uid 
Liiilitiiw  riiiiii  in  l^ipi!r_]|]ll,«aiiliy  (Uattk-t,  DgroglJffc^Mt^jpltt^to 


>  lliw  in  inn  hiinloi'  nlnjp.  Stated  ■■>  mlatML 
at  «p«riviir«  Mid  « iiKt't  n^suiradi  10  ComtKtrULSt,  E 

CBOtt,  IT««t-»U«iK,  Loadnn.  

WANTED.— The  British  Eleetrie  Tnelkm  Compivny. 
Lhnlto).  barr  a  VArAM'Y  for  an  ASSISTANT  ENOI!(EKB  wtUi  (ml 
«iwrin>t>  In  mipen  Ixhm  juiil  niuiugtenwiit  nf  OiliU-  Idvlnc  on  !4o)td  and  Dmw^ln 
iimMim.  BomI  Work,  Ac— AdpI}.  (ur  A|i|iil(«>k>M  Furau  t«  TllK  ExauiKCMXii 
UaHauER,  Tin  BpWlh  KlMtlte  TnictiMlCMBpiiiqr,  Ltd.,  PoirinftMi  Booac^  Moifolk* 

ELECTRIC  TRACTION.— The  British  F.lectric  TlMtion 
CampaBT  arc  pir|nr«d  to  a<lmlt     lliiil;<'<l  kmh!..'.      iiilvHiM  •toctrieal 
■MtanU  a*  PI'PII.^  t<>  pnu  thruu^h  Uit'  t,iM'>>i-  i .,  |. . ini.i  ni  <  nf  the  biolneM. 

■HtWlM*  ■•>■'         lir-ii.liim   iir.:l  i..,-  ••\:  .  .]r.,:h  .v  i-.r.  l-i  '.hf  mx-iKTahV 

DMmgMlBi'U-.^  Ni.rtdk  >lTi'.:,  ><tMr.(l. 

SWITCHBOARD  ATTENDANT  WANTED,  must  Imve 
had  iiractlcal  i*X|H:rlc»oe  in  mntinnniiAH'urrent  nuiiixti.  itirev  nir«  HyHUm, 
wRb  batCeiiM.  CVituinencijif  HaUry  »h.  Utr  .'>i.h>>ur  werk.  >  iiuur  nhtrtn.— AppU- 
cntlona,  utadnil  acraail  exu-rienn;,  witli  L'Mpi.~<  i.l  tlim  iti.  ii'  ii  nliiiKiniala,  lu  Iw 
Mat  to  R.  A.  CniTTlKK,  k«.,  M  I.E.E-.  l  i'-.  Kit- IrinU  ►i.tin.-.T,  Timn  11*11, 
Bniiir<inl. 


WANTED,  DRAUGHTSMAN  us.d  to  Eluctrical  l  iitinRs, 
Ai'.    WriM,  itatllg  wpt'rii-iii'i;  nail  ■utUrv  raqulred,  (o  IXiki  v.  ^.in-  of 
Vlddinit  A-  (1).,  1.1.  OM<)nM»«rvvt.  Wi-iinliiHirr.  SW. 


1.1^1. KCTRICAL  ENGINEP]R,  six  yem^  engineer  to  lart^e 

Willi  ''tti-nl:  iii'.s      I         .ij^'liU  n  ii  vi: -.11  /   ia  it  li  iiiwl  li^htiriK  wi'ik  i>ti  litiwl 

;onl  ^.t^llM,  KxiMTi.-ii  .-(l  irtifimT  mI  jliint,  iiu'liiOiriv  |.Mil>|»lLiw  ami  t.nutlDmxi*- 
(iiiTvm  •i>Uiiuo'<  uutl  tui>lor;«,  hiiih  »|.<rc>il  riii:itit'-,  iiisiTiiiK  aiiit  hMl-clng  iiiii<-t>lii»-fT, 
liCDjtt'tor*,  inutor  r«ycMlAt)jn«,  tltliii||E«.  Ac.  KxrK-rit        In  itutiLkgi'ini'tit ,  orj.'aniMtUnn 


WML 


■LBOTIIIOiU.  AMD  PHTSIOAl 
IHSTBUMENTS. 

«4,  HAnOM  QABDIM,  LOmOM 


PORTABLE  ELECTBIO 

SAFETY  LAMPS 


iniSk 

FAGTOmS. 
GAS  lOIKS,! 


SHIPS, 

FIRE 
fiUfiADIS, 

TRiYBUB, 


SECONDHAND 

ELECTRICAL  MACHINERY. 


THQUFSON,  SON  *  0U„  of  New  Tark^  Imw* 
»  LABOS  QUANTmr  of 


LAMPS,  EMGIMES,  BOILERS,  «o., 

in  Stock,  of  StuidArd  mmkeii  for  ImmediAte  DeliTery. 
COMPLBTB  BQUiPMBNT  FOR  BLBCTRIC  UaUTINQ 

MANTS  OK  SntSBT  WLWAY  SBKVKB, 

Write  for  CauJofue  and  partioulan  lo — 


W.  H.  KEBBDCAlf. 
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ELECTRICAL 
ENGINEERING 
TAUGHT 
BY  MAIL 


Thoound*  tr*  tnccMtfnl  ud  gklnlBg  betlar 
poiltloiu  and  Mltrlw  itadyti^t  M  koou  b* 
our  mill  ij-tUm.    We  teach  KiMMeil  Inci- 

BMrliiK,  Mocbjmlcia!  EaKUiMrtnt,  Uwbuiod 
DTtwlng,  Electric  Utblliii,  Kltctrlc  Kttl- 
wftyi.  abovt  PopQlu  XlMtrloftl  Courte, 
lUatntAry  liath«m&tlf^,  Ac,  by  diaU.  Btuily  In 
rpmr*  time  oaljr.  Iiistltat«  aadonad  by  TbomM  A. 
SdUon  uid  other  promtaeot  men  ol  C.  8.  AXld  Boglapd. 
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Ms.  GxBALD  Baltovk'h  propomd  to  oontinue  tat  five  yean, 
•with  sligili  judModmeQia,  the  Light  Bailwsjs  Act,  1896,  ii  one 
ttsl  iriU  bkw  the  anttn  sympathy  of  eleotrioal  eagiaeers. 
In  Uia  ORUnary  eoarse  this  tentative  and  provkiOBil  aot 
would  lapee  at  tho  cIosq  of  tlio  proaent  year.  It  was  never 
designed  as  a  peiniiaaent  measure,  and  in  ita  existing  foim  it 
Mold  never  satisfaotoillj  opanta  H  audi.  Am  •  tentatiTe 
experiment  it  baa  thm  f»r  not  heen  without  considerable 
auAoeaa.  The  aitaation  at  the  present  moment  is,  indeed, 
peonlkr.  <a»  UgU  laUwi^i  Aot,  1806.  haa  ibnnteBlfy 
damonstrated  tho  absolute  neoeesity  for  aooh  an  enactment ; 
wa  ooold  aot  poedblj  return  to  the  old  riyims,  whioh  gave  no 
•ItaBMtiw  bafnd  tibe  TnoiWBji  Aet,  l«7a  or  iparid  private 
legislation.  It  would  be  di.'iaatroafl  to  allow  the  net  to  lapoe 
next  Deoemli^r  without  liAving  some  meaanie  equally  or  more 
aflaotive  ready  to  take  its  plaeai 

— • — 

O.N  the  other  hand,  the  time  is  scarcely  ripo  fnr  the 
tenghting  of  a  permanent  measure  havug  thu  ixope  of 
ttie  existing  Light  Railways  Aot.  Intended  originally  as  a 
ftaetioal  tonio  to  be  administered  to  the  declining  agricultural 
inde  of  this  country,  it  has  shown  that  it  c&a  usefully 
beoome  alao  a  stimulos  to  rapid  inter-urban  passenger  teaffle 
on  liaaa  of  abaaipei  and  lighter  ooustruction  than  oar 
Hie  Idght  BailwajB  Aot,  in  fact,  zelievad 


It  by  the  Tramways  Act.  In  this  sphere  of  ita  operation,  no 
leas  than  in  its  agricoltoial  iaflorace,  the  limited  term  of  the 
.Act  has  ml  baas  anfiiriaiirt  io  taat  adequately  ita  fidl  woiliiig 
effect.  Xeither  electric  inter-urban  traffic  nor  agricultural 
light  railways  h»va  jat  bean  snffioieatly  developed  to  waciaot 
final  legialatioD.  It  ii,  tiiflnftin,  a  dlatinalfy  ipallvMaaa 
course  tlia'.  tin  Oovernmeat  have  decided  to  adopt  in 
praotioaUy  canying  on  the  existing  act  until  Deaember  81, 
1906.  WiOi  ngacfl  io  iih«  prapoaad  aMdiAoatfona  whioli 
relate  to  the  lending  powers  of  the  Commissioners,  particalact 
will  be  foond  in  our  "  Parliamentary  InteUigeoee  "  this  waak. 


Tm  "  Hill  to  provUte  for  tlie  adjustment,  ta  aaoonlaiioe  with 
changes  of  Boundary  efifeoted  under  the  London  Govemmeot 
Act,  1h99,  of  tlie  Areas  within  whioh  Local  .^utboritiea  and 
Companiee  are  authorised  to  supply  Electricity,"  read  a  firat 
tiaiolBllMBbaBaolOoininoDalaatvraek,  is  mainfyof  load 
intfireet.  Viewer!  generally,  it  might  at  first  sight  appear  to 
have  been  framed  in  entire  ignorance  of  the  prineiplea  of 
eIaatri0riipfl7,lMt  OB  •nodabc  il  U  datail,  ifttb  the  aaaM- 
anoe  of  a  map,  one  Rmh  that  the  scope  of  the  bilt  is  limited. 
In  the  oaae  of  the  transference  of  a  part  of  an  area  m  whioh 
•  oanpaBy  <»  loeal  anUnrilj  baa  powan  to  mpfij  to  an 
adjoining  local  aatliority,  the  bill  propoBes  that  the  pjwors 
are  also  to  be  transferred  to  the  aew  borough  oonaoU, 
datingfrom  Jamnoyl,  1902.  TheB«ii>b«rc(ea«tfa  vUdi 
this  will  have  effect  wlieu  the  bill  becomes  law  is  fortunat«ily 
small,  Cor  otherwise  much  diffioolty  aod  delay  on  aoooant 
of  jHTsrsity  of  preesQfsa  and  qalnw  o(  dUdbntioB  aii^ 
have  been  anticipated.  W  e  aia  glad  to  note  that  a  a«rtain 
discretion  is  given  to  the  Board  of  Trade  with  raepect  to 
postponement  of  the  tnnsfBrence  of  powers  in  eaitaio  caaaa^ 
and  also  wftli  lagacd  to  the  naming  of  an 
the  event  of  two  parties  not  coming  to  an 
to  the  purchase  price  of  mains  and  connections. 


Tbbbx  oaa  be  tw 

branch  of  machinery  is  most  important  for  the  British  manu- 
factniex  at  a  time  Uke  the  preaent,  when  he  is  face  to  fiMse  with 
the  cvar-iiMnaBiag  eompatftfoB  of  lha  abaap  UboarnaAsli 
of  the  Continent  and^tbe  gigantic  trusts  of  the  ITnited  States. 
Mr.  StDszt  Snoar,  in  bis  Psfer  toad  before  the  Manchaatar 
Section  of  the  BMUtailcn  of  Bkotoieal  BqglnMialMl  woaik, 
doaht  iriiib  ttw  iilandaTiHiiaMitii  flf  tintt  ti  tba  moiifc  *-y^«* 
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of  (he  oleotrioal  nutaabelttMa — the  47i»>no>— must 
OODgntukte  him  on  h»Tulg  hmflhid  his  subject  in  suffi- 
euot  detail  to  afford  scope  for  ample  diaeuaaion.  We 

consider  that  it  is  inost  important  to  th>!  electrical  imluHtry 
that  standard  outputs  at  fixed  pressures  should  b«  settled  once 

teiU,  bnl,  M  vebftTia  NpaatedlypoiaM  ont  in  tbtMdoluBiia, 

it  is  the  tnannfacturers  vrho  should  agree  among  themselves 
what  standards  are  to  be  adopted.   Now  (bat  the  demand  fior 

dimenaions,  and  is  of  a  conatant  nature,  such  thing?  aa 
bmsh-holden,  oommutators,  and  similar  details,  may  well,  as 
Uy.  Bmem  enggeoto,  be  alaiidaraiMd,  or  we  ihiok  they  might 
even  bo  suitable  3iibjecta  for  epe<:ialist  J  and  siiparatci  manu- 
&otue.  On  the  other  band,  it  is  hardly  to  be  expected  that 
oulran  irill  ooiUMilt  to  liBk  tbdr  foidiTiduality  sufiSdently  to 
agree  to  standard  sizes  of  yokes,  pole-pieces,  tootli  space, 
UBtttare  trindiags,  et  hoa  fmtu  omm.  Uniformity  in  ttu«e 
puts  is  aacteinlj  dniiBbla  in  flw  maoiunes  of  each  iadiTidnal 
maker,  but  is  hardly  a  matter  for  a  general  standardisation  ; 
and  we  fear  that  the  idea  of  interohangeability  of  dyoaino 
parts  of  different  manufacture,  in  the  same  way  as  inoaudi^ent 
lamESi  ior  Snataaee.  is  nthat  Utoj^. 


ufnittfl  direction  through  the  depositiog  vats.  For  Tats 
containing  a  large  number  of  electrodes  placed  glow 
together,  and  coupled  cither  in  parallel  or  ia  WKim,  lUs 
is  the  only  system  of  circulation  which  ensures  oob- 
tinnouB  renewal  of  the  electrolyte  Itetween  eaoli  pair  of 
daettodWi  Ink  wa  bellava  tiiat  it  waa  fonoarl^  the  custom  ia 
all  copper  refineries  to  circttlatc  the  electrolyte  in  a  lateral  or 
transverse  direction  through  the  vats,  and  that  this  method  is 
aUn  employed  in  many  of  the  nfiaariaa.  The  diudnmtage 
of  thi-  Anaconda  method  is  that  it  involves  the  iusortinn  of 
the  supply  pipe  to  each  vat  in  the  centre  of  the  bottom,  and 
the  prorl^  of  Ofsillow  diannab  on  ono  or  bod»  ridea  of  fha 
vat ;  but  the  more  regular  working  ot  the  process  with  this 
system  of  citouUtton  oompansatas  for  the  increased  expen- 
ditnre  upon  fat  flOttttrastiott.  Tlie  HUDa  sjalani  of  siNolatiaD 
is  adopted  in  the  Corbin  electrolytic  cell  for  bypochlonte 
production,  the  object  In  this  case  also  being  to  obtain  a  rapid 
and  complete  renewal  of  the  eieotvolyte 
plaaed( 


A»  unagned  article  in  the  hUctriral  H  ithi  of  New  York  for 
Fefanaiy  Snd  ghraa  soam  intsrarting  detaib  of  the  refinery  of 

the  Anaconda  Copper  Refining  Co.  We  are  told  that  the 
refinery  now  contains  1,400  vats,  each  depositing  'JiOlb.  copper 
per  day  ot  H  boon ;  that  the  E.K.F.  nqdni  par  vat  is  about 
0'3  volt ;  that  200  vats  are  worked  in  serii  s  -R-ith  a  current  of 
iJSM)  amperes ;  and  that  eaob  vat  when  fully  charged  oon- 
Waa  6,fi00)bi  of  aiMido  ooppar,  teating  90-8  per  oent.  Uabg 

these  Ggurcs  fur  purpueee  of  calculation,  wo  can  arrive, 
with  the  aid  of  well-known  eleotro-efaamical  cuatitante, 
at  tbo  following  data:— Tlio  thoore^eal  capacity  of  the 
Anaconda  plant  is  48,546  metric  tons  of  raw  copper  per 
yaar.  As,  boveror,  it  is  practically  impoaaible  to  run  the 
whole  of  the  talt  oooatantly,  the  aotnal  capacity  of  the 
refinery  may  be  taken  as  84,200  tons  per  annum  ;  and  that 
is  the  amount  of  electrolytic  copper  the  Anaconda  Company 
is  probably  now  putting  on  the  market.  The  value  oi  the 
ooppor  kept  locked  up  in  the  vats  in  order  to  cMain  this 
oiitpnt  ia  £309,000,  a  figure  whicli  shows  chat  copper  relinin" 
by  the  electrolytic  method  demands  a  very  large  oa^tal  when 
I  on  vpoB  audi  aa  oitanaivo 


Tbx  number  of  wait  hours  required  to  yield  Ub.  of 
oopparat  Aaaoanda  waa  artinwtad,  in  ISBT.byUr.  3.B.C. 

Kmbbaw,  tobel"^  (see  Thf  M.vrrt.  wn,  Vol.  XXXVIII,  p.SRG). 
Using  the  more  recent  figures,  the  calculation  yields  148 
watt  honiB  par  pound  of  ooppor,  and  the  anaigy  effioieney  ot 

the  electrolytic  process  as  carried  out  at  Anacunda  has 
apparently  advanced  from  31  per  cent,  to  87  per  oent.  This 
hajwwwMient  ia,  boiiaiaar,  probidily  only  an  appaient  one,  due 
to  tba  guattt  puritj  of  the  anodo  ooppar  naad  in  tlia  nti. 


Tns  only  new  liMto  of  loal  a^nificaaoa  given  in  the  artide 

which  wo  arc  discussing,  are  that  special  heatuii;  vats  ate  used 
at  Anaconda  to  maintain  the  eleotralyto  at  the  repaired 
tamparatma,  and  that  tba  alaelaolyto  is  fliisalalad  ia  an 


Royal  fiutitotton.— H.H.  flia  King  has  graciously  o 

to  become  the  patron  of  the  Royal  Tuatitution. 

Erratum. — On  p.  or>l,  Ime  column  1,  of  our  ii 
week,  /or  "  eoabeal  laataagolaK  hTperboln"  mid  " 

byporbolif." 

King's  College  iLotidon).  A  sp<m:!aI  course  uf  lectures  an3 
laboratory  work  on  "  Alternating  C  ucreiits  '  commences  on 
2<Jth  inst. 

Bectilcal  Separatioo  of  WckeL— Iha  Lain  Superior  Powtr 
Co.  is  building  piaato  for  amahing  and  refining  niobal,  and 
propoeas,  bf  •  new  eleotrionl  pcooeaa,  to  aapaiato  and  aaiaaP 

the  by-produota  of  the  ore. 

A  National  Electrical  Contractors'  AssociaUon  in  the  Unttad 
States.  -The  ElfHrhal  M'orirfof  New  York  mentions  thai  a 
meeting  has  bern  called  in  H.ilValo  to  form  a  national 
electrical  contractors'  association  for  the  protection  of  matnal 
interests  of  the  members  and  proaMtingAnuM  OOldialiHiiing 
in  the  ooatraciing  trade. 

OaUa  Intampttana  lad  Bepairs: — 

Date  of  Int«miptioiL    Data  «*  El(«ir« 

Lat&kla-  L  v^ri.;    ...   Jun«  21,  1899    ...  ~ 

Ph*— ilMttaluua     it»r.   2,  laOO    ...  — 

SKH-BoUn   ""!'!!r.   Mwr.  7,' 1901    !.!  — 

Pwim-Obock   M,ir.  22,  1901 

Sc.  l.Liuia— Batliunt    — 

S»ejT»  lieotie — Coiniluy   April  2.1901 

Tube  Railways  Committee. — The  nanna  of  the  Joint  Com- 
mittee appointed  to  consider  the  acliemes  before  rarliawent 
for  constructing  underground  electric  railway?  in  London 
oottsiBta  of  the  Earls  of  Lauderdale  and  itosse,  V»«»uDi 
Knutaford,  Lord  Windsor,  Lord  Herrles,  Sir  WiUiam  Arro . 
1^.  Aabton.  Mr.  OawlVi  ^  Miebael  Foator  and  Su  J. 
Diiduon-Fliy  udar. 

Pacific  Cable.  It  is  announced  that  tho  espodttiOB  sent  to 
the  weal  coast  of  \  anoouver  island  to  decide  opOO  a  '•J^i^J 
place  for  the  I'acific  cable  in  tlioHf  r4>gion3  have  selected  SsO 
Juan  and  the  mouth  of  ISaniielJ  Creek  as  alternative  P<>|^ 
These  places  art;  reapoctivoly  about  100  and  Ti'i  miles  disiaat 
from  N  ictoiia.  Mr.  K.  K.  Peske (of  Messrs.  Ciark, FordoaW 
Taylor) .  the  enginetir  sent  ont    tba  Fadflo  Cable  OoinwapV' 

is  head  oi  the  expedition. 

Starting  Induction  Motors.— When  an  induction  n'o""' 
started  a  resistance  is  inserted  in  the  rotor  and  gc^iu*'  |/ 
switched  out  as  the  motor  gains  speed,  the  rotor  being  nn^J 
aboct-oiroaited  at  full  speed.  The  idea  of  performmg  .tw 
aiboc^einittiting  aatomatically  ha^  been  put  into  effect  by 
AUgonane  Elaktdeitata  Gaaellaebaft  by  means  of  a,^'^ 
fixed  on  the  motor  shaft  and  aotoatad  by  oentrifugal  lorce. 
Tbis  devtee  is  deaeribed  in  detail  in  the  MUknuehnuf 
RutUlidkau  of  Uateb  IStli. 


Mar.  29;  1901 
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Electric  TnunwftTB  In  Jamftica.— Electrical  World  of 
Naiw  York  for  M«rdi  S8rd,  io  an  actiole  on  "Canadian 
Btoctriflal  EBtMpdM  ia  tha  Weat  Indies,"  briefly  daaadbaa 
tlw  dMtrio  (normr  afitam  Kiagaton,  Janaka,  vluoh  is 
iMtkad  Imm  a  watar-Mnrar  atatton  26  mUei  iliatMit  fiom 
fha  towB.  three  torbUiea  hate  already  baon  latlaUajl,  uA 
S4  miles  of  tra^k  equipped.  The  power  ia  transmitted  at 
16,000  volte  aluDg  a  double  line  on  steel  poles,  and  is 
transforiDcd  to  550  volts  to  operate  the  tramway. 

High  Speed  Electrical  Monorails. — Sir  Frederick  Hranmell, 
In  a  letter  piablisliod  in  the  Journal  of  the  Sooii'ty  of  Arts  for 
March  22nd,  advocatee  the  trial  of  a  system  of  brakini^  noi 
depending  on  the  insistent  weight  applied,  lie  mentions  that 
on  tita  »io  Paolo  Etailiray  Sir  •Tames  Bmnleos  used  the 
"C%*  bcakaa,  which  grip  the  sides  of  the  rails  after  the 
IHMBir  of  a  pair  of  tongs.  A  single  hnndle  workoil  two  snoh 
brakaah  one  on  each  rail.  He  oonpiders  that  if  such  brakes 
mw  pccfsrly  broogfat  balon  tha  notice  of  a  Parliamaotaiy 
Oomniltaa  m  fear  a«  to  (Iw  abflity  to  stop  higfa-apoed  Italoa 
ongbt  to  be  rJispellod. 

Electrcly8i.s  flrom  Trolley  Cunents.— In  order  io  prevent 
damage  to  uudergroond  pipes  by  electmly^i.'',  a.  bill  has  been 
introduced  into  the  Legislature  of  Indiana,  L'.B.A.,  which 
provides  that  every  .street  railway  company  in  tiio  Slate  using 
the  overfaead  trolley  system  or  any  other  system  employing 
an  uninsulated,  a  grounded  or  mil  return,  or  feeding  circuit, 
shall  instal  a  donble  trolley  system,  or  its  er]n)\'ftlent,  subject 
to  the  approval  of  the  boards  of  public  ■works,  or  of  oommon 
OOonoils  in  cities  having  no  Ruch  boardn.  The  bill  will,  if 
Mined,  also  make  unlawful  the  groundmg  or  oonneotion  to 
Ifaa  aartb  oi  any  gxoonded  ooostroo&Mi  wina  oooTayiqg 
wment  for  alaoWa  Hght.  haat  ot  power. 

"  Traction  and  Transmissioa."— We  have  received  a  copy  of 
the  first  number  of  a  new  monthly  publication,  entitled 
"  Traction  iind  Transmi.'jsion,"  the  periodical  bc'rc  i  i  lrtjded 
m  a  monthly  supplement  to  En  nnirring,  JflsneJ  at  liit  price 
of  3s.  per  copy,  the  new  corner  into  the  ranks  of  technical 
journalism  ia  got  up  in  good  style,  with  the  aid  of  largo 
type  and  numerous  plates  on  thioK  paper.  The  first  number 
oommenees  with  an  article  on  "  Standardisation  of  Klectrical 
Apparatus,"  by  Mr.  H.  F  l  a- I.  ill,  followed  hy  several  signed 
and  unsigned  articles.  Framed  more  in  the  magazine  ^le 
than  as  a  newspaper  journal,  the  new  moathlljr  WOaH  Anil  n 
waloome  from  the  engineering  profeasion, 

Meeting  of  Cennan  Hen  of  SeiflDee  and  MeAdna.— The 
Mvanty  tbinl  maatiag  of  tlio  V«iaaBniluu|  Baoliebw 
fanohor  nad  Aai^  vHI  tola  pinM  m  Baadiaiq 
BastamteSSndtoSatb.  Tho  Oowofl  Im  ImIM  to 
tba  muDlwr  of  aaoUona  into  wUeh  tha  oongraaa  nan  divldod. 
Hun  an  to  be  11  sections  on  natural  science  antgaeta 
and  16  on  medical  subjects,  i.e.,  27  in  all,  ipstoad  of  88  aa 
bmerly.  The  alteration  is  with  a  view  to  promoting  the 
htterest  taken  in  kindred  scientific  snbjeetij,  and  to  this  end 
there  wiU  also  be  a  general  meeting  of  all  the  sections  to  hear 
and  diaeuBR  Papers  on  the  modem  deveiopme&t  of  th(i  atomic 
^eory.  especially  in  regard  to  ions,  gas  ions,  and  electrons. 

Accidents  in  London  Electricity  Works.— On  Toesday 
two  aooidents — one  of  a  serious  oharaeter— occurred  in  oon- 
necb'on  with  electricity  supply  undertakings  in  the  aMtropolis. 
At  the  South-street  (Mancbeatar-aqnan}  atatioa  of  IIm  Metro- 
politan Ekctrio  Snmly  Oo.  ft  an.  emar  ooBPaBiiin  piaoe 
bohraea  the  atop  vaha  of  ona  of  ^  boilaa  and  Am  ante 
ataant  pipo  boat,  and  a  naa  waa  Idlled  aad  another  se&lded. 
Slia  iBlaiiuptioB  to  aoi^y,  boverar,  waa  noi  aerions,  and  the 
gtatamnt  in  the  Timn  and  other  papers  that  "the  boiler- 
bovaa  waa  wrecked  by  the  bursting  of  the  boiler  "  is  incorrect. 
The  City  of  London  l-.lectric:  Lighting  Co  was  tlie  victim  of 
the  other  accidtiut.  Unc  of  thiti  company  a  sub- .stations,  aituatod 
underneath  the  disused  churchyard  of  St.  Nicliolas  .Vcona,  in 
Nioholas-lane,  caught  fire,  and  iiome  tune  elapsed  Luforo  it 
eould  be  estiugui-nheil  and  all  the  conaumers  ro-connected  to 
the  compai.y's  mains.  The  Htreetdighting  service  wag  uot 
interfered  with. 

The  Lead  Covering  of  Cahlea.— In  »  f  apac  on  »  Tha  Pro- 

'*  of    


before  the  Society  of  Engineers  on  Monday,  Mr.  Peny  F. 
Nnrsey  dealt  with  the  subject  historieally,  referring  first  to 
some  water-pipes  made  by  the  Romans  and  excavated  at  Bath. 
They  measured  about  ISin.  wide  by  4in.  deep,  and  were  made 
from  a  dished  strip  of  lead  whioh  flooatitiitad  Uia  topi  wlrilat  a 
flat  strip,  having  its  edges  tnined  m  om  tha  adgaa  of  tha 


upper  Btrip^  tebad  tha  bottooi.  !i9w  load  of  wUoh 
pipea  -wara  nttda  «raa  itatod  to  ham  bean  obtaiaad  ttam  ndaai 
in  the  Mendip  Hills,  where  lead  pigs  have  been  discovered 
bearing  the  stamps  of  the  Roman  Emperors  Claudius, 

\  e.spa.sian  and  Hadrian  respectively.  Coming  down  to  the 
present  day,  Mr.  Nursey  described  the  improved  lead  pipe 
press  of  Mr.  Alexander  Wylie.  In  the  later  exampleK  of  thi-s 
press,  instead  of  the  container  being  kept  hot  bv  a  tire  or  a 
ring  of  gas  jets  it  is  jacket<>d  and  steam-heattsl,  and,  in 
tlie  pressea  employed  for  covering  cables,  the  cabk  paaaee 
horizontally  throngh  a  core. 

Electric  Ti«stioniaFrance.--/^7iHfNten>f'Arr)  I'^tu-  for  Mansh 
35th  gives  statiate  of  the  eleotria  traailines  and  railwaya  in 
France.  The  general  tendency  is  |q  haw  huga  pow 
stations  generating  three  phase  high'tMiioB  mutroBt  at  a 
frt^queney  of  Sfi  ^v,  aad  io  dtotriMto  at  500  voUa  dinot 
ca  rrent.  Ml  moat  oaiaa  aaBMBohtow  being  nlaaad  i 
fur  Hturting  the  goOTtrtaiR.  Hw  ftiilinmig  tal 
progreise  niade : — 


tabla  ahowa  the 


1893. 


1'l<CKJ. 


I'JOl. 


Total  length  at 
Total  poMrla : 
N'uttbcref  em 
NunbiredlBMfterid) 

„  „    (luulerjixounii  sjst.  as)  ' 

„         „  l.Uiird'ra{l]  

„         „   (■ceumulaUin)  ' 

„        a  (mixad  Mcvnralaton  and  \  i 

tpollej)  /  i 

„         „   (uilx«!  linltfy  and  uud.jr  J 

(fnlMil  trulley  and  tnirfaoo  j  | 


7S28 
28,306 

B6 

3 
1 
6 


1,486-3 
64,383 
2.425 
76 
6 
4 

a 


Cooper's  Hil'  niil!  i;e. — The  following  letter  ha.s  licen  sent 
by  the  Secreta.'y  i>I  btate  far  India  to  the  president  of  the 
Royal  Indian  Engineering  College  at  Cooper  s  Hill  :  — 

At  llu!  rmtueni  ul  itie  .SecrvUrr  ui  i>t»te  tjie  Ui^ni  of  \  i*iton  of  Che 
Vjyfti  XvMmh  Eugiiieering  Culleg«  lukv*  takan  •vidsmiB  final  the  ■mhM 
of  tb*  tMclung  •uff'  of  ih&t  collqm  upon  tho  propoMd  dwago  fa  the 
turriculuin  •uggetteil  by  tb«  prwuicot.  an  I  they  v-nrv  embcdM  ihrir 
cjiitluMoiu  With  rtgant  to  tliow  pro|>"«lr  in  i  n!p..rr,  whicti  luui  '!.«n 
uudar  tile  cooaidermlioa  of  the  Secretary  oi  .State  in  uouncil,  aotl  tu  which 
be  haa  gi*eu  hu  approTsL 

2.  Tbe  refjorC  eoafiriii*  their  previoiu  ezpreasion  uf  o|iinion  m  U>  tlw 
neoHMilr  for  changM  io  the  course  of  ioetructiou  whkh  in  reeeot  ystn  fesa 
ben  orriwl  oo  et  the  wlkfe.  Tbeee  efaangoi  will  raqnlre  the  nHmaiml 
of  Me^ura.  Mt  I-ei*t.  He»r^t),  ITmiJi,  .Sl.Sel^i,  Wi\v,  fttnj  Huret. 

3.  The  [:*'n)«nn?*  an<l  gratuitu-n  wruc Liuii<!ri  for  '.hc<»c  gcQtleaiea  in  sir 
Uonoe  tValptle'i  letter  of  Jraiiai7  16,  1901,  will  be  iaroed  to  them  with 
effcai  from  April  Mb 

4.  In  Tiew  ol  the  turllMr  iMomiaMdBtiiM  mWtttd  bf  the  Baud  ef 
Viwtote  that  tlte  loBtructioo  in  phyiiiM,  which  haa  hitherto  lieeu  reatiioted 
to  tbe  flnt  and  aeeond  year  ntuoentt,  ahould  be  extended  to  the  atudenU 
cif  tbo  Shin!  yefir,  fi  hM  been  decided  that  Mr.  W.  X,  Stoek<T  for 
-.hr  prrsf^nr  wnt  until  further  ezpcrienoe  liaa  been  gaianl,  Ik;  rruinni  u 
Ti  jfeMor  of  liiyiica.  Tbn  oaat«m|>Uted  deTe)a{iineDta  in  the  teaching  of 
electnc  engine«riii||  midar  it  iiuMlMi  tka(  tiw  BSW  kutum  in  ele^** 
technology  may  not  tie  aU*  to  devote  a  oalBefant  portia  et  lib  Una  t» 
tbe  teaching  of  phjaic*. 

5.  It  must,  huwever,  he  umloratood  that  ProL  Stocked-  cau  nu  '■.uofga  be 
raepiiaiible  fur  or  oonuectetl  with  that  JeiMrtmeui  of  the  college  wUeh 
inctudca  elwlro  tectmulutjj.  He  will  take  up  auoh  a  pgdCisn  in  WilillM> 
to  th«  lectoivr  in  Ihie  branch  a*  you  may  aaaicn  tu  him. 

6.  You  will  eoBimmilw**!  the  pacpeit  of  tU*  teller  l»  each  «l  tha 
geuileiiMB  eeiiMiuaJL 


FRIDIT, 

S  p.m. 


OP  SCIENTIFIC  AND 

SOCIETIES,  &o. 


iNHTiTUTius  m  JmnoR  EiiGtxnas. 
Meotirig  at  I  he  Werktminater  I'alaoe  Hotel    Paper  to  bo  read : 
Iron  l.iii»i  i  uonelling  Cunatruction,"  by  A.  Woodnffe  MauUio. 

aATUiBii',  Aptu  ista. 

iKsmonciii  OP  Joxioa  Esainiaik 
SMml.  Virit  tQtho  Qnat  Kerthm  aad  C%.BaD«i|yi  Weifei  Ia 
faspeet  tlMiliHtteiriM  in  Hr.  MantwVnvtr. 
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DIELECTRIC     LOBBBS    IN     C0MD£M8ERB  AND 
CABLES  AMD   IBSIR   BUBIITfl   01  IfilC- 


AltbMU^  fha  mIgMt  of  dialeotric  lonas 
MmM  gnu  •tmttoB  liDN  Mr.  Uoidtj^  Pkjw,  it  ti 
ovrioai  ttiikt  no  one  h&s  pointed  oat  ihe  mak  iatpoEtHioe 
of  tfae  mMtg  M  bauiog  npoo  tlw  nwtliMO  of  geiMntion 

hni  diatribntioD  of  eleotric&l  ener^.  la  most  towns  in  this 
countr)-  we  tixe  oonfronted  with  the  problem,  not  of  trans- 
mitting power  over  long  diatancos,  but  of  producing  curren' 
for  both  lighliug  and  power  pucposas,  and  trauamitting  it 
over  inodora>.e  distances  with  tho  least  possible  risk  of  break- 
down,  difficulty  in  r^-gaktion,  and  of  complexity  in  distribution, 
oonaistant  with  oconomy.  Too  great  sire.H.H,  of  courac,  cannot 
be  laid  on  the  power  sia«  of  the  question,  as  it  is  only  b;  the 
increase  of  motor  looib  ihftt  ttw  ooll  ol  anpplf  ooa  orcr  be 
greatly  reduced. 
The  problems  of  lighting  und  power  supply  arc.  howover, 
fttially  different.  At  far  as  glow  lampe  are  oonoemed  the 
I  of  the  current  is  of  no  importance,  provided  the  prea- 
mre  is  oautont ;  while  for  power  purposes  small  variations 
in^presrate  om  uliBportant  in  comparison  with  the  different 
of  direct  currents,  single  and  polyphase  alternate 
For  glow  lamp  lighting  aia^^o•phaae  alternate 
it  tbo  moa*  mitofalo  in  tbo  oam  ooiuidKod«  fe  an 
•Bdte 


will  serve  either  for  flMBOasing  the  starting  torque  of  single- 
phase  motors,  or  oven  possibly  for  running  ordinary  two-phase 
motors. 

OonidaoMrs  in  the  form  of  plat«s  in  liquid  have  been  used 
OOBlMotoMy  for  starting  single-phase  motors,  bnt  such  eon- 
daqaarg  u*  obriomlj  onsnttAWO  ior  eomtinuoas  running. 
CondMMan  irilh  luodotiag  didoe tries  ore  prohibitive  for  use 
nitb  noton  UmMJi  owing  to  tiM  large  capacity  required. 
Tho  boot  BOlaUon  of  Om  diffiealty  would  possibly  lie  in  pUcing 
condensers  in  the  ordinary  transformer  sub-stations,  ond  lo 
toansforro  down  the  quadrature  current  thus  obtained  for  UN 
where  j"  •vi-'-  roquirod.  As  the  cnndensur  is  then  usad 
on  the  high-preasure  mains,  a  conaidorablc  current  can  be 
obtained  on  transformation.  Fig.  1  shown  such  an  amni,'fl- 
mmi,  Ly  wiiiob  tiie  ordinary  Hinglo-phaae  high  iiressure  aupply 
is  transformed  into  a  two  phasc  low  presAure  curroat  with 
oommon  retom.  For  Hglitmg  pnrpoaeoi  tho  ordinary  mains 
aro  used,  while  where  power  is  required  the  third  wire  is 
simply  brought  in.  If  aingle  phase  motors  aro  used  a  amall 
condengor  will  aerve,  as  only  a  small  proportion  of  the  motots 
would  be  starS  1  it  the  a&me  instant;  while  if  the  oocdeuser; 
could  be  ma  1  it  iiio4firate  cost,  it  might  even  be  possible  to 
run  ordinary  two-^hase  motors.  The  condensers,  if  satis- 
factory, would  require  no  attention,  while  aa  inmense  impetus 
to  the  use  of  powir  voold  bo  civon  if  omm  meo  nlieved  in 
the  caw  of  small  moloni  ol  flio  utamOj  U  kajing  apedal 
nritohas  or  oodOobsuo.  No  100000  oi  Tgmm  !■  » 
ofl  ffao  a^plo  two  or  ffarao-pbow  motor. 


)iM  ootnlfamaFliilO  fooUom  tmm  to  be  Chot  of  supplying 
single-phase  lighting  current  and  400  to  500  volt  continuous 
corrent  for  power.  The  complexity  and  cost  introduced  by 
tho  dupl'r'it'  111  "f  plant  and  mains,  howover,  must  cause  this 
to  be  rfgnrded  ti8  tiu  unsatisfactory  solutiou  of  the  problem, 
especially  as  smill  fiOO  volt  motorH  are  by  no  meaoH  ideal  in 
working.  Two  and  thrae  phaac  working  have  of  bito  made 
their  appearance,  though  more  apparently  for  transmission 
parposen,  stttco|the  two  or  thre»-ph&se  current  does  not  appeor 

10  b«  directly  used  Air  nokw  dlMng,  ODMpt  III  Oo  OUO  ol 
isolated  plunw. 

A  numbor  of  English  ongincors,  however,  notably  Mr  Fer- 
ranti,  appear  to  doubt  the  advisability  of  employing  polypliMe 
currents  under  the  conditions  which  prevail  in  this  country. 
Hu  most  salient  advantegw  and  dindvaatagw  of  miy- 
|fauo  as  compared  witli  itai^pliaio  ajitmu  vuf  bo  bnony 
nmiBBiiaad  00  foUowo  !— 

Adwatlafm:  Ugbtor  snd  eheaper  geneoktoci  In  gtvan  out- 
put; greater  economy  in  conductora,focgifmTQlloso;  more 
satisfactory  starting  and  running  of  motoct. 

Dtf'i'h  iinta./.  A    Greater  complexity  in  switch  gear  ind  dlo- 
tribating  n^twurk ;  greater  dlQiculty  in  regulation. 

The  economy  in  the  condactors  is  not  much  affected  by 
single  or  polyphase  diatnbntion.  The  economy  in  copper  of 
thrue-pbase  star  oonnootkm  with  earthed  centre,  for  instance, 

11  only  4  or  5  per  cent,  abom  tbrao'inie  oiatdo-ptaoao  «itb 
tiio  nmo  extreme  preasoxe,  IB  HMoat  too  omall  lo  oflort  tho 
qoailion.  If  aiaglo-pbaN  omioBt  ooaU  bo  ntodo  ofoaOj 
wliobotory  m  MgMdi  Htu  atoctbg  oad  nmiing  of  moton  ao 
polypbaae  current  all  requirenooti  wwld  bo  met,  while  the 
superior  simplicity  of  the  system  ^fh  ttio  absence  of  regu- 
lation diiSoolties  may  well  make  up  for  the  difference  in  th? 
ooet  of  the  generators.  For  glow-lamp  lighting  it  is  perfectly 
aatisfactory.  and  for  street  arc  lightings  ill  OOmfaiBOtioll  with 
reotifiera,  it  appoar.n  to  work  well. 

The  quoation  of  motors  almost  entirely  turns  on  the  intro- 
duction of  suitable  coiideusera.  It  in  aafe  to  gay  that  single 
phase  molore  can  never  be  so  satisfactory  both  a.'^  regardii  cost, 
starting  torque,  ovtirload  i-apacity  and  t$tlicieDGy  as  two  or 
throe  phase  motors,  owmg  to  tho  idle  coils  and  the  reverse 
rotating  ticld.  If,  however,  cottd<>n?cr?  mn  bo  made  at  reason- 
able cost,  which  will  stand  working  pressure  oontinaously 
without  deterioration,  and  which  do  not  themselves  absorb 
an  appreciable  amount  of  power,  it  is  quite  easy  to  obtain  a 
fiwi£atnre  ennaot  finm  the  tutarnxj  onglo-pbaaomaina  that 


HAHlllNWM 


Vta,  t 


To  give  some  idea  of  the  capacity  reijuirod,  a  condenser  of 
20  microfarad.-  on  a  2,0uJ  volt  .lO  -  supply  would  take  0 
current  of  1  ^  5C  amperes.  If  we  transform  this  down  fc» 
100  volts  we  should  have  a  current  of  950  amperes  available, 
nearly  in  quadrature  with  tho  lighting  mains.  This  would 
probably  be  qnit«gii(ficiont  for  starting  all  the  motors  sappUed 
from  an  ordinary  sub-atalion,  while  tho  si/.a  and  cost  of  the 
ooadenser  would  probably  be  much  les-i  than  that  of  a  -Okw. 
transformer.  The  arrangement  i»  equivalent  to  the  raono- 
oyclio  system  of  Steinmetz  without  the  necessity  for  a  third 
bogh-teoaion  conductor. 

Another  and  probably  better  mv  of  eoanosting  would  ds 
to  use  a  two-phase  transformer,  irtw  010  oondenser  in  one  ot 
tbo  Bihnai;  circuits.  Of  oooca^  aay  anoh  system  woum 
fOOOlCO  very  eareful  working  out  bl  Older  to  get  appro\>in>te 
fOgalstiaB  and  freedom  from  Mnomoa  oftota,  bnt  the  wr^ 
hal  tlied  it  experimentally  on  the  small  OBOb,  and  fooaa  ttIO 
nock  wdl. 

The  question,  however,  of  the  power  loit  is  toe  eonoOB**" 

is  a  very  important  one.    As  with  transformers  they  have  to 
be  kept  fully  runaing  day  and  night,  with  the  result  that« 
small  cxpcniitura  of  energy  in  them  represents  a 
amount  when  extended  over  so  long  a  time.    As  far  a»  caWIS 
are  concerned,  i:  ia  sometimes  practicable  to  disconoeol  tog 
when  the  load  is  not  high,  but  tha  cond«iiJ»«r  current  •"•PJr 
bo  available  a;  all  hours.    It  is  for  this  reason,  therefore,  tMi 
a  knowlod^e  of  tho  dielectric  losses  in  various  ^TJ 
materials  is  of  very  great  value,  and  it  is  to  be  hoped  '^.'^^ 
considerable  amount  of  information  on  this  matte'"  ,^jg 
forthcoming  from  various  invesUgators,  as  owing  to  the 
sizes  of  tlie  cables  and  condensers  neeeeaary  Ut  obtain  ■'^'^"^ 
results,  it  is  not  easy  for  one  observer  to  obtain 
maj  differaat  matodab.  Teots  of  the  diolaatrie  lo** 
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iiMald  alio  iiC 
gml  vilw^  w  Umm  ig  laiBt  tmm  to  Infim  Hmk  fte  hmm 

m  materiallr  influencad  1^  tfa*  oonJlttOMB  aaA  tawtmant  «f 

the  tnaulatiiig  material. 

Tbc  writ«r  Las  recently  boen  m&king  somo  tests  on  both 
cables  and  ooniienaerfl  in  the  laboratories  of  the  Northampton 
Institute  with  a  special  farm  of  ir&tiiiactcr,  particulars  of 
which  appeared  in  I'/m  £leetntian,  March  16,  p.  777.  Bj 
careful  design  of  thia  instrument,  and  calculating  the  poanibk 
errors  in  it,  he  has  shown  that  the  in>luoti\  e  or  capacity  errors 
in  the  iiiHtrument  cannot  cause  an  error  of  more  than  0-001 
in  the  power-factor,  and  whon  uacd  on  high  voltage  circuits 
witli  a  high  liquid  resistance  in  gpri&3,  these  errors  hecoms 
absolutely  negligible.  Partiouiara  and  dra^^ings  of  thig  watt- 
meter were  given  in  the  article  above  refHrrud  tu.  t  ig.  2  it<  a 
diagram  of  the  connections  employed,  which  were  so  arraugod 
that  the  current  taken  by  the  ahont  ciroait  of  the  wattmeter 
did  not  pass  through  its  main  coils,  since  the  sbnnt  current 
•t  iflOO  volts,  with  a  resistance  of  half  a  megohm,  represented 
Ml  canaodUate  o(  «iiaigy  •boat  80  wMte.  Th»  Imb  due  to 
the  C'r  in  the  main  eoila  of  the  wattmeter  wai  euefolly 


alkimd  Itac  Tha  tula  mm  made  on  (a)  Two  p&rafBn  paper 
OObdaAMrs  of  flmfd.  and  lOmfd.  oapacity  respeotivolj,  pre 
vloa^  naad  at  llw  General  Ftet  Ofiee.  (6)  Two  Swinburne 
aomhoBwa  of  about  Imfd.  and  4liif3.  flapooity  respectively, 
obtained  about  three  years  ago  from  Messrs.  NaUtor  and  Hilton, 
of  Bow  Common-huie.  (c)  A  length  of  abonl  IGSyd.  of 
800  mcoluia  rabbw  iuralalad  7/l«  eaUe»  ww  fbm  ib« 


NonriHOwenvt  Utum  kmo  Mi  Chicmina  WAmimM 


Telegraph  Manufacturing  Co.,  Hokby,  and  (</)  440yd.  of 
19jl6  H.T.C.  paper  insulated  B.LW.  cable.  The  con- 
densers and  cables  were  all  tested  with  100  ~  current, 
having  approximate^  a  nnvaoidal  wave  form,  and  the  pres- 
aues  at  which  thay  van  torted  are  given  in  tho  tables 
appended.  These  pnanuM  ware  Ukm  aitbat  on  a  Salvin 
multicellular  or  an  AyrtOBfUathar  alaelmlatia  wttaoatar 
depending  on  kha  vaUaga>  vblla  tha  camDt  «u  Mad  aiOiaK 
by  a  hot  vii*  ov  ahatRMoagDatio  anuaakai;  oamtnlhr  ataD' 
'  against  a  Sicmani  dywannwalaB.  Tbn  «iili|aiqad 
>iaasiiiiunary  of  the  saaalla  obtalaad : — , 

Imssi  im  IHiltelne; 


CaUeof 


P.O.  pttnnin  |«p«r  condeonen  : 


WmW  

Swiobunto  coodauera  i 
I^tnffin  oil  I  Stuiill  ., 

Huli'<-r  i:i.,ij!:ir.«l  ubb: 

Vn*  300  n  166jJ   

 H.  T.  C. 


lead. 


CafaiiLA.LW.Co..4407d; 
I  i(l)lBBirsiidoiiUr... 
(^Xtetcraadslttalk. 


I'.n. 

Voltn. 

Apji. 
tiowar. 
WUtii. 

Tru» 
powvr, 
VVatMi 

Power 
(actor. 

Civjiaci  ty 
in  iufd«. 

240 
840 

in 

407 
S-2S 

0-C217 

6-20 
10-30 

2.000 

1,300 

3.090 

8,300 

256 

12?) 

0-0627 

o-osn 

1-16 

4-15 

1  2,C0Ci 

2fiO 

10^ 

0-040 

00624 

2,000 

iflK 

225 
800 

0«I9 
0«81 

0071 
08S 

lathaaboTOlaUetlM  impaFflMtegifwia  1b»mmn  ol 
aarsnl  axparimanta,  wbfls  Iba  afpanDi  and  traa  povara  aaa 
givwi  hf  one  partieiilar  eaao  in  oidar  to  abow  tbe  amoauto 

Saalt  with.    There  is,  therefore,  in  some  casea  a  slight 

apparent  discrepancy  hetW4S('u  the  figures.  TLh  most  notice- 
able features  of  the  resuka  are  the  oxtremoly  high  power- 
factors  given  by  thu  Kwinbtirno  condensers.    The  smaller  of 


theee  broice  down  soon  after 
inndation 


test  was  made,  but  tha 
In  botbfaalDca  ^toat, 


Fie.  B.— Vorm*  on  Inii«r  wid  Oat«r  <>f  U.LW.  OMit. 

and  there  was  no  reason  to  suppose  that  tlie  power  wag  to  any 
extent  due  to  leakage.  It  is  posaible  that  those  oondonsera  were 
defective  in  the  first  place,  as  they  were  obtained  after  the 
discontinuance  of  their  manufacture.  On  the  other  hand» 
they  were  certainly  satisfactory,  both  as  far  as  insulation  ami 
dielectric  strength  were  oonoomed,  three  years  ago,  when  the- 
-wxitar  taatad  mm.  Tbn  bigb  po««r-&otor  maj,  tbanfiifa^ 
be  dm  to  datoiknaHoii  in  iba  maaatiaia. 


Fio.  4.— W«ve  Pornu  ou  Outer  and  BbaaUi  o(  BXW.  OaUe. 

In  tha  aaaa  of  tba  ntbbar  oafala  tha  taat  waa  uada  aftac  flie- 
oaUahadbaaninunanad  io  watar  flir  a  tetajgbfc  Taatoof 
ito  toHdaHoB  Mpaani  aaUafMtoqr.  but  a  toat  of  ila 
powar-laelor  wfian  fliat  toiDaraad  iwdiaatod  •  noeb  amallar 

amount  of  power  than  that  ghen.  TUa  flaUe  also  broke 
down  with  2,200  volts  about  a  quarter  of  an  boor  after  the 
tc8tH  wero  finished  although  the  readings  were  quite  steady 
whui  tal<en.  This  also  points  to  some  variation  of  the 
abaoiption  of  power. 


Km.  S.— Wave  Kcruu  uu  1  luierofMad  SwlDburne  Coaitamr. 


Cajxtcit;/  yT&iiurnnmts. — A  number  of  measurementB  of  the 
capacity  of  the  cables  and  condennera  were  made  at  different 
potentials  during  the  te«ts  by  observing  the  current  and  P  D. 
Despite  Prof  Ayrlon'a  strictures  on  this  method,  it  is  a  very 
valuable  one  for  canaoity  measurements  if  the  wave  form  is 
very  closely  sinuaoiaal,  and  it  is  easy  to  ascertain  frocn  the 
wava  fom  th«  appnnlinate  offset  of  aauU  departoxes  from 
thaataaiiam       Moid^y baa  atoW  Iba4  Uw  oapadfy. a« 
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taken  in  this  ynj,  was  constant  at  all  potentials,  bat  in  the 
writar's  espcrimeDts  this  was  not  so,  the  capacity  iii  moat 

case?  increiising  at  high  pressnrcs,  The  rraolts  given  by 
Mr.  ^^o^Jey|  thcjugh  irreffalar,  at'eiii  reiiUy  to  confirm  thlH 
coDclusioD,  while  from  analogy  with  mochanical  strain  it 
would  appear  Ilkoly  thut  at  hii^ii  stri-swB  I  be  diapl»ceinent 
would  incrcnae  moro  r;ipidly  than  the  prcasura.  An  exftmijlo 
is  givea  in  the  capacity  of  the  li.i.W.  cable  altove  mentionecL 


P.D.VU1U. 


1,U0 
1,976 


Cumol  ampere*. 


0073 
0077 
0068 
0087 


C»f»ali-  micrubncl*. 
O70B 

0718 


These  timall  variations  may,  of  course,  have  been  caused  by 
changes  iu  the  wave  form,  but  they  have  been  found  oon- 
■istently  on  different  condensera  and  at  diticrcnt  tiniea. 

ll'arf  l-'i.rms. — In  order  to  ftpprosimately  v<>rify  the  conclu- 
sions both  as  to  power  an:l  capacity,  obsorsations  wcro 
carefully  taken  of  the  forma  of  the  i'.\>.  and  current  waves  by 
a  contact  maker.  The  curves  arc  shown  iu  Figs.  :t,  i,  5,  and  l>, 
the  latter  two  being  from  tlie  results  of  three  of  the  electrical 
Wginecring  students  at  the  Northampton  Institute,  Messrs. 
OmIbs,  N'ottloy,  and  Pitt.  TtOM  l»a  not  permitted  the 
working  out  of  th^  powar  from  theae  carm,  but  the  lead  of 
til*  anzEant  in  aaoh  cam  Mgotm  to  temtfoad  with,  the  power 
laaultt  M  giveo  bj  tiM  mwMAer.  Tha  eorvM  ain  indkate 


The  above  figures  appear  to  show  that  the  power  factor  for 
moat  dielectrics,  when  new,  lies  between  0O2  aud  0  0:i.  From 
the  roanlts  found  by  thH  writer,  however,  oa  Hwinbome  oon- 
deiiBerH  und  the  rubber  cable  it  would  acom  that  this  may  be 
largely  iucreased  with  aij;e  or  treatment.  In  viayi  of  the 
important  part  which  cables  and  condensers  play  in  alter- 
nate-currL-nt  woddBg  this  mntlK  iMnui  wtumf  of  •spainl 
investigation. 

The  writor  wi.sbe^  to  acknowledge  the  great  assistance  be 
has  rcoeivedin  these  testa  from  Mr.  A.  C.  Jolkdr  and  Mr.  L.  W. 
Sfainintmot  hit  aMlataBli  tt  ttigNarlhuavliMi  Inrtitata. 


P.0 


J-'ia.  6. — Ware  Form»  wi  4  micrufwail  Swinburne  Coiuleosei. 

ft  TUiation  of  the  capacity,  this  being  particularly  well  marked 
in  ttiB  first  curve.  A  marked  dip  is  observable  in  the  current 
Cnm  nlmoflt  ooiaoUing  with  the  point  of  zero  P.D.,  although 
Hm  daps  ol  the  P>D.  eorve  appears  absolutely  constant  over 
a  MAj  long  nage.  The  amKimnm  valoa  of  the  P.O.  in  this 
oaae,  however,  was  cadj  SflO  volte. 

The  following  table  aamnKiMi  the  ■aBoltB  pvUUhed, 
which  have  been  taken  by  idialila 


BwinliaiBa  nnideniwrs  

IKtIo  ditto   

DIUO  ditto   

CcmAtatn  at  Meouaind 

cvotnkl  iitiitiiHUi....n.»...>..... 
PanifHo  i«pcr  uMidnmn — 

Muirbwd  « 

I'.O    4-~. 

]tuM«er-iiutul*te'l  <;«l>l"-«— 

Silverti^wu  

HcUbjr   

l'aii«r-iiuulale<l  cable*— 

B.I.W  

B.1.W  

Jute-iBMilakid  ceUe  

Uic<b-MBil«i  COM,  ttttdapsit— 

(Niel«etrie)al  9,010  «to  ... 

2.000  velto  ... 

•  ( 'oud«-ii*ci  -  pr.jbobly  defii.tivt.    l.atiCT  Iroke  dewii  after  teii.  _  .."J 

t  S|)eciaUr  oaiMlrucMd  for  low  abMuvtiua.  "rjm 

t  VMe  LniBwnid  la  watar  for  a  forinUbt  Mm  tMiaad  WektdinrB 

after  teat. 
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01  BLICTUG  miBTU  iMO  THB  IIBBXIft  «F 

ELECTRIC  CONVECTION.* 

ny  VR'iy.  .vaTHCR  SCHfRTKR,  r.B.a. 

-  1.  Our  ealcuk:;'>[i''  hT  sdMndiMtioti  an.'  ints'.d  on  the  ananmptiwi 
tiiat  tlie  cumntB  which  tmverM  a  condnci  r  till  it  oiutinuously,  th« 
How  being  treated  as  that  of  an  iucoinpr<-.'<-'iij]c'  liquid.  Tbe  a«ump- 
tiiin  c;oiicr,illy  r.jiMpti*/"'^  not  tu  holil  in  the  caee  of  electrolytes, 
whiirc  tltfiricity  i'^  mihl'!' --i  by  t  nwiilwv  <-.[  irregularly-distribated 
luXi--.,  Ill  Llic  tuuiudiatis  ucigUbuuihuud  ui  »uch  An  ion  tlie  magnetic 
tield  will  be  many  times  gi'uitcr  than  tliat  calcuUted  on  the  supposi- 
tiaa  of  continuoUK  dittriUutiua,  and  beiic«  the  total  ntagneti«  et>er^ 
IB  under-eetimattd.  Wbat  it  oaiTenally  noagniaad  ie  ths  ciss  «f 
electrolytce  oMut  ilio  be  conceded  when  the  enmnt  ia  eenwyed  by 
a  gae,  and  tbe  idea  ix  gaining  ground  that  even  in  solid  conductor? 
the  currant  cjusiete  of  iiiDvin);  {KMitive  and  negative  eh-i'tront.  It  it 
the  object  uf  ihi»  Paper  to  calculate  the  aJditioriAl  terms  whitl 
become  neciawary  for  the  evalontion  of  self-induction,  and  to  difcu* 
the  noK'iMc  in  which  thf  i-firrsctiona  may  affect  cxpcrimiuu) 
rcsulte 

«  2  [  l"-^;iti  by  ealcnlating  the  total  energy  of  a  noiiibcr  of 
elL-jiri'-Mllv  1,  i<|uidu)tant  jwrticlea,  pbioiMl  in  »  straight  row, 

and  dU  liiKviikg  WiUi  the  aarae  speed  (u).  If  the  charge  Cj)  of  «*'l' 
particle  \»  taken  to  U-  spread  nnifornuy  over  a  nhcriaal  sailMl  <f 
radius  a,  the  luaguettc  energv  ia  i;-u-;  3a,f  ao  that  the  particle  lishtm 
aa  if  In  had  a  mast  Sl^ySa.  withoat  making  any  awumptioo,  t>  It 
whafhtr  the  magnetic  fbcwi  are  to  be  taken  as  vanishing  within  tlia 
electron  or  not,  we  may  uae  the  abwa  espreaaion,  taking  a  to  lie  ik 
linear  i|ua]itity,  not  necaiBarily  tha  xadiut  of  the  electron  but  of  the 
same  order  of  timgnitufie  'f  ;h«re  arr  n  partidea  per  unit  lei^ti 
at  a  distance  d  apart  bo  that  nn'  1,  tii>j  tnergr  per  unit  looglh  will 
ho  qV  Hi,  far  tut  the  luagneln;  (leW  tshtabtianed  by  eacli  psirtitl*  i' 
concerned.  The  mutiul  energy  of  different  particle,  fui--  in  b.j  iJded 
in  enlcr  to  obtain  the  total  magnetic  energy.  A  pair  of  particles 
ftt  u  dii<t»iice  r  from  each  other  will  have  a  matual  energy  it  fnfl't 
aud  uoch  [Mtrticle  with  ita  ne&reat  neighbour  on  cither  tide  wiil« 
therefore,  contribute  atenn  VWd,  Taldiig  the  i 
in  pairs  we  get  fi»  the  mntaal  i 
p  peiiB  MB  einer  aide 

The  serieii  S  may  be  added  up  an  1  ibc  reault  expr«*«ed  ia  the  iom 
S  — B+logp, 

where  li  is  a  number  approximately  otjual  to  01^77.  * 

If  p  is  very  large  the  total  magnetic  aneiDf  per  iMit  iMS^^ 
ceuLnl  portiona  el  the  row  will  )>c 

where  C  stuida  tat  the  eunenl 

3.  I  now  compare  tbl<  eipreasion  with  that  calculated  on  the 
luoal  auppoeition,  which  ia,  that  the  electriAcatlon  is  not  contioed  U' 
electrooa,  but  f(!l»  cfinti!iii'5it«!y  a  rectangular  "ptire  havinj;  s  squMt 
croag-section  with  si.bi-i  to  if,  and  hivlnx     Un^ah  i\:im1  W 

{2p  i  \)d,  for  wlii  li  wriif  'JO.  The  t<it.-U  iii.iu:ii-tii-  fiitrgv  in  thw 
case  will  be  tbr  i-.uul-  iw  tlii;  uf  twv  Uiu-.nr  i'  Jiii'.nijb.jr-i  mI  the  *aM 
leoxth,  anil  at  a  di«tanc«  a|>u;t  which  l-*  equal  to  the  Reometric  noMe 
of  uw  iqaeie  asctioii  r,  where 

T,,-OU'iL  • 
I'tir  imit  .lurrnr.  m  i.u:b  nf        L'.nul'.ictor-.  the  line.ir  --b-MiicriU 
which  arc  di,,       this  uKi-r.'^ti:  eiii-igy  L«;lw«ca  the  conductor  iflBfi 


mufif  ef  a  cantial  pamda  ud 


the  elemeat  dt,  i» 

The  weli.km.M  Q  ambiguity,  aa  to  the  exprei»ion  under  tbe  integ^' 
sign,  di.iappcara  in  our  case,  because  we  arc  only  comparing  w* 
magnetic  energy  on  two  suppositions,  and  niu«t,  therefore,  ci»ng«tea". 


energy  on  two  < 

'  <  '''miuuuicuio<l  by  ihe  Thyui^al  Si>L'iety  ^J  the  Mil.  JAV' 
t  U«avi4i.le,  nU.  M'tg.,  Asail,  1883,  p.  SM, 
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vm  in  both  caaea  the  «ain«  «zpi««ion  for  the  mutaal  metgy  of  two 
eumnt  et«ineiit«.    As  !>  m  large,  the  Tslne  of       for  smiJl  valitei*  of 

«i  will  be  seiuiblj  etiual  to  ^  1  aocording  as  is  Ui]ge  on  the  poaitivts 
oriMKati7endt^aM«aiMi|iHiil$riia  tod  tha  abort  wcpwkwi  to  be 
•uoal  to 

ar  «ii(l«gCD+s/»?+l»«>-J«Br.-t).  .  .  .  0) 

W»  m>T  wtWitnto  jrf  ftir  P,  wiA  the  iiftw  >if|i»nlmi  thun  bcMOM^ 

The  bracket  being  independent  of  s^  wc  conclude  that  tin-  l  ontral 
— ^ ^(^nmii  have  a  magnetic  energy  which  for  i»  current 


Tteomn  of  (1)  onr  tkkwiU  be  th*  nquind  difftnmoe  in  the 
energy,    btoodinbig  tiM  imiimwmJ  Tilae  for  B  thk 


(3) 


Thiatzpnaiion  being  provad  for  anv  portion  of  tha  eiieoit  uliich 
«■  be couideMd altSiaht  ftr«  lengUi  whieb  itlugt  eenpaied  with 
dbtmee  between  the  dectrons,  nuy  he  ttkeii  to  bold  tor  the 

complete  circuit,  as,  excluding  oharp  angles,  every  circuit  may  be 
diiiaed  into  i>ortioDs  satisfying  this  condition. 

■i.  Some  additional  cxplajiation  is  neceesury  for  ordinary  conductors 
v  hi'xt'  cross-section  is  many  times  larger  than  the  distance  d  l>etwe«n 
the  eliHitrons.  The  frcng-wctinn  nf  'vrh  conductor!  may  be  divided 
into  wjuare  elcnu-nt*,  each  ^  |u:irii  having  side*  e<|ual  to  <t  If  we 
imagine  the  electrons  to  l>'  plucevl  at  Uie  ceatre  of  each  xjUAre 
we  may  calculate  the  mtitcul  >  ncr^  ■:■(  imy  two  parallel  oolumn.s  and 
thus  obtain  further  carrectiog  terma.   It  ia  e^y  «»en  that  these 

 ewiU  be  Miliv*  ad  twd  to  dimiirfih  tte  awrtiT*  tens  in 

They  wm  alee  be  mil  awl  of  tbe  nune  ordar  oi  magnitoda  ih 


in 

other  quantities  we  Qe||liet. 
to  calculate  them  out  IB 
the  mtmbet  «f  elcctraoi 
iteOie 


It  lams  no  useful  purpose,  then^for 
If  A  ii«  the  ore*  of  the  craa^-aecUQU, 
it  win  be  An*,  w  that  the  total 


If  :i  is  liir^i.'  conijiar^d  with  a  thewcond  term  iiiiy  I  <•  iifulc-rtt".).  In 
that  case,  wntmg  t  tor  the  carrent>density  n- ix/,  and  N  tor  n-'  which 
aepweeuli  the  anmber  of  eleetroiu  in  unit  volume,  weobtiiia  for  the 
caneeHng  tern  per  unit  vrfume  of  the  conductor 

where  /»  stands  for  SiZaS.  The  flow  rtf  clectrieity  will  lieliavc,  there- 
fore, as  if  it  had  inertiit,  the  ft[>t>,in.tit  iiuX'.-i  i'>:  imii  ttirrent-denaity 
and  unit  voltHue  being  ^  The  dimensiuti  of  it,  iis  ^-uLutcd  out  by 
Haiti,  u  the  WW  m  that  at  k  aiz^e.  Wt-  may  oonrenii  taiy 
nee tiM  mpwuiMii  "elaatrie  ianlift* Ibt  the  «|UHUiiiy  u ;  the  eneim- 
dveteelaetReiiintiftie  theena^gjor  Ike  mMaetio  iMd  due  to  the 
nwring  etaatvoa*  over  and  above  that  wbieh  ia  eelewkted  in  the 
nsnal  way. 

b.  The  iaTestij<ation  haa  been  ri^ttzicted  to  the  case  of  a  number  of 
electrons  mnTiiif»  in  one  flire^'tion,  with  the  sauif  speed  and  icrepinj; 
the  teiMii-  oi|Uiil  di.-t.iiK-j.f  iv\ia\  c:icli  otiier,  but  the  rw.ill  holds  more 
generally.    The  nia/netic  eiiUkbtiihed  by  a  positive  electro* 

tuiiving  in  0111.'  d:rL'ction  is  the  same  as  that  of  a  negative  electron 
moving  wiUi  ihv,  same  speed  in  the  oppceite  direction.  Superposing 
oa  our  aystem  of  one  kind,  a  second  one  carrying  <»^oaite  eiectrmitT 
la  the  oppoaite  direction,  X  being  the  nnmber  of  electiooa  of  aaeb 
kind  and  A*,,  A^  the  coneata  ogaTegred  in  the  two  direotiau,  the 


or  u  —       »  . 

The  aaaumpiittn  tliat  two  sets  of  elettmnfi  more  so  »»  to  ketp  efptal 

relative  diltancrs  is  nnt,  of  r-.onrse,  ^.itiiitied.    The  kdullli^e  in  the 

relative  distance  will  iiii;rea.»e  the  mutual  energy  between  tlie  elec- 
trons, but  the  incrti.^e  will  he  of  the  order  of  magnitude'  w  hich  we 
have  Oi^lected,  ikud.  tiie  tenu  wt:  have  retained  is  not  affected  by 
lelitiTe diatUKc  of  the  elLctrona.    For  tlie  purpoae  of  this  Paper  it 
ia  not,  therilbK,  necessary  to  go  beyond  the  above  expresMou. 
The  correction  to  aelf-indnctioo  for  a  oeadaetor  of  lenntit  {  and 

uniiom  croaa-wction  A  will  be  \  or 

S  A 

i{lx2.(«-l>j/3NA<i, 


where  c  is  that  fraction  of  the  total  current  which  ia  conveyed  by 
the  poeitive  electrici^.  If  both  kinda  of  electroua  take  eqniu  parte 
i  Si  coneejing  the  oonnl*  the  correction  beeomte 

^6NAa. 

The  correcting  term  increaaes  in  importance  with  diminishing 
eroaa-aectian,  and  might  be  made  large,  u  tha  croaa-sectiott  could  be 
wdeeed  eoM  to  be  eoinpaBihi»i>iflninleBWl»rdinwwliiiia. 

0.  We  nmet  now  enter  Into  a  dieemilon  of  me  nmnerieal  guantitiee 
involved.  In  the  case  of  metallic  conductor!  we  may,  in  the  abeenea 
of  contrary  evidence,  reasonably  take  X  to  bu  of  the  order  of  magni-, 
tnde  of  Int!  number  of  mulvculM  ]ier  unit  vuhime.  T.iking  the 
molecular  distanee  to  be  this  ({ivej-  N-l'J^'.  An  re(,ikrui  the 
linear  qu;intily  «,  obaenratious  tuade  on  cithridf  rays  determine  it,  in 
luy  opinion,  and  iuany  case  lixa  lower  limit.  The  deilectioii  of  these 
ravB  liy  the  uuguet  shows  that  the  Having  electron  hik.i  it-elf  n  iiiilm 
or  is  tiirried  by  a  small  mii-'<'<.  J,  ThoiuEou  ndo|it.-<  the  latter  view, 
but  it  ac«ma  to  me  to  bts  iiiotc  luLural  to  take  the  inertiAofthe 
cathode  partieila  to  be  the  magn<-tic  inertia  of  the  electron.  If  m  ia 
the  nuw^  nil  or  appercnt,  of  tlie  particle  cjirryitit^  the  negative 
charge,  we  may  determine  the  ratio  qfm.  Meaiurements  of  this 
<|uaniity  were  (mt  made  by  myaelf  in  18S9,*  and  since  then  more 
8ccurat«  determinations  by  ray  original  method  or  by  other  and 
better  methods  have  been  carried  out  by  J.  J.  Thomson,  Kaufraann, 
Lenard,  an  1 1  W:ei-hi>rt.  Taking  the  lattnr''^  <>3tiTnat«  as  being  deduced 
from  tlu*  nio't  diri^ct  iriethod,  1  shall  u~e  1  ;!  x  10"  in  -  h  ctroaiagnetic 
inca^tire  t'.ir  tho  vulue  of  7/iit.  If  ^,  M  vm  ajmnned  by  me  anil  after- 
w  it'is  jiToved  liy  J.  .1.  Thomson,  is  the  name  inmntitv  a«  that  earned 
by  tm  ion  id  a  liquid,  we  know  that  in  the  cme  a.g.,  hydrogen 
j/tn'—  W,  if  m'  denote  the  masa  of  an  atom  of  hrdrogen.  Noer^  Irani 
the  denaity  ^  of  the  gu  aad  the  aiuabw  N'  of  hydro^  noMenlaa 
per  oait yohmt,  we  mar  eahulirte  a/N'.  Taking  ^aex UH 
St'sSI  X      wa  ftidV=ax  lO-^,  end  ban  fB«xI>"  f. 

Aho      •=*«  .  <' -^xaxlO-»xl'»*W=l«Xl«-". 

3    m  3 

The  linear  iimensiott  of  the  electron  would  therefore  have  to  be 
about  30,0<J0  times  smaller  than  tlie  molecular  distanoe  in  solide. 
but  I  can  aee  nothing  more  astooiahing  or  impmbable  in  thia  than 
iu  the  altenutlve  aanunption  of  paitielee  having  manee  1,900  timaa 

emalicr  than  the  masses  of  hydrogen  atoms. 

The  electric  energy  P«f  unit  volume  and  unit  current  density 
was  found  to  be  1  BuN',  which  in  the  cose  of  solid  conductors  would 
therefore  become  2x  10-'-'  C.O.S.  units.  We  possess,  (ortunatelv,  a 
series  of  experiments  by  HertJt  iu  which  h»  invsfttipated  thcpoaaibility 
ui  electric  innrtia,  and  found  that  if  it  cxiitA  it  mnat  be  smaller 
than  18  X  10.-"  for  unit  (^nmnt.  denMly  and  unit  volume.  Tier  e!l'ccL 
We  have  ealcnlate-d  is  di  ■^mallei  than  the  numhcr  >;ive:i  hy  Hert/., 
arid  ait  thi»  r«pr«»etit«  the  Umit  Ijeyuud  wiuch  he  could  not  push  his 
e  qteriments,  wc-  must  for  tlie  present  give  up  the  hope  of  teatiiig  the 
results  of  our  theory.  There  aeems  only  one  chance — end  not  at  ail 
an  impossible  one — that  in  some  cases  the  effects  may  l>e  cnnnideiahly 
larger  than  those  calculated  above.  Perhaps  in  some  bad  condnatOtt 
like  carbon,  the  di.stancc  between  the  moving  vlectrona  ia 
th.m  tlie  diittance  between  the  molecules.  II  it  is  SO  tiflueai 
we  liiould  get  within  the  tindt.^  to  which  Hert^  worked. 

7.  In  the  ease  of  electp  dytes  the  ele  :tric  inertia  of  moving  iona  la 
small  compared  to  their  mas-«  merlin.  The  Litter  mui<t,  to  some 
e.vtent,  affect  the  motion  of  ele  'trtcitv  in  electn/lyt««,aud  it  becomee 
a  matter  of  interest  to  obtain,  if  |Mi>ijihlc,»uiiie  experimental  evidence 
to  establish  the  effects  of  this  mass  inertia. 

If  X  molecules  of  a  diseociated  salt  are  dieaolved  in  nnit  volume 
of  water,  and  if  u,,  u,  reprcatat  the  valaaitiaa  of  the  iona  hnfiqg 
maesee  m^,       the  energy  per  nnIt  TOloBIie  ia 
(rii,e|-  +  m , 

U  the  niaiwe4  of  the  iosia  cuntaiQcU  in  each  molecule  referred  to 
hydrogen  ere  a,,  a-  and  a  repreoente  tha  ntio  baitmen  the  miaa 
and  coKqte  for  a  hydrogen  atom,  which  la  nnaafieaUy  equal  to 

Inlrodnoing  the  cuReat  denn^ 

<-»«(».+»»)- 

and  the  weight «  of  dieaociileil  uoleeoka  per  nnit  volume,  wUsb  ia 
idatid  to  die  oOiar  quaatiti«a  tiaed  by  the  eqnatlan 

p  =  N(m, +wj=- N'<i;(a, +ajt 
we  obtain  for  the  energy  of  ionic  motiu  u 

If  u,  refers  to  the  katiou,  the  ratio  %Hj+  is  Ilittorfs  constant 
deduced  &aut  the  migration  of  ioaa,  Denoting  thia  by  n  ««  have 
linallj 

•  Bakerian  Lw:tm«,  Proe.  fUgr.  80a,  VcL  XLVII,  page  IM^  tMQ. 
t  Owins  to  some  arithmsdcaJ  btamder,  thb  quannljr  «M  pn»  down  a* 
3  X 10^  hi  BV  Rakerian  Leetuie. 
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Ta'kinc;  I'll- iust'i!-.'  .  riitniti-  of  -ilvcr,  fur  which  n  ^(>-53  a,  =  10« 
a,  =  62,  ihe  euergi  of  ionic  motion  per  unit  vohune  and  nnitcnrrent 
becomes  w^haI  lo  3-3  x  IO-»/p,  vrhere  p  is  the  number  of  eramnie*  of 
nitrate  of  mlver  per  cubic  centimetre  of  water.  Hertz  plvw  in  tbe 
Paper  nuot«d  for  the  »anu-  viit  tlio  uumbi  r  7  .SxlO  ",  whicli  w 
neariy  doublu  the  value  1  find.  Ab  Mem  dots  unt  iniJic  ite 
lmtiMdofcdni]ttiaa,>HBM  Ira^olh.  dii.,  rermn.  V, 

mleMtbmuMmealipnil^alMmnMon  Inorderto  duicuaa 
the  poMibility  of  an  experiment«!  TeiifiattNU  o£  the  ineiCMa  in  self, 
induction  due  to  electric  incttisi,  we  may  etnuMar  two  aarrav  tube« 
f.l.ic.  d  r<i>U-  I  r  side.  Iftho  tub<!«  have  an  internal  diameter  «f  luniq 
thur  a\fT>  luj-ht  be  placed  2mm.  apart  nnd  the  coeDicitat  ofariU^ 
mductinn  wnul^l  in  tW  <■»■«« '>••  tf.  fi-fi  per  centimetre  of  the 

(Jojlilo  r.iuiiuolv.r.  Tl„-  ivnic  uktiki  «,.uM  incrt-aae  the  value  by 
7-(ix  lu  -/pA,  «-!u:li  1*  ii«-iirlv  cjoaj  t.:  I  ,i  y:  =  o-01.  The  incrcafi 
u  self.induction  aniruutH  therefore  v,  iil.unl  I  ",  y^v  cent  li  it  the 
whole  quantity  LB  SO  i^iDall  that  it  could  uui  Ik*  nii^urt'il  ri  ry 
WCWildf.  when  the  dilnticHi  of  the  electrolyte  boc<.me«  uriai  !he 
Moie  inertia  may  become  connderable.  Thus,  in  the  c«.*  •  f  th- 
pii?^st  water  obtained  by  Kohlrausch,  he  eetimates  that  tln  r  wai 
0  '|^^  nulligrammc  of  dissociated  hydrown  pet  CuWc  metre  Thia  inTea 
;)=7-2xI0  "'.  la  order  to  avoid  making anjr Mnuavtwiii u  to tiM 
quantity  «,  we  may  subrtitute  that  vnloe  for  it  wuek  dTW  the 
antaUe(tT»liMtO|h  Thi«  atoimd  to  be  ^ Slat  tf 

f 

Tb»  ««ergT  of  s^aiflilt  nutllel  currenti)  clot*  together  as  in  the 
tbOfH  iaouaple  would  ihmdbN  in  this  ca<«  be  almoat  entirely  due  to 
th*  iMlie  motko,  bat  it  will  eppettr  in  g  9  that  the  chance*  of 
•x|wri]ueiital  vaifimtioo  >ra  not  Twy  great,  as  long  aa  an  increaae 
iu  the  value  of  /i  \»  accominnied  bv  a  correipoiuliDg  innmiMiD  ID  the 
iri;8i»lance. 

g.  The  ."MP  nf  ;,rcJfiit 

Tliii  flfc-t  of  iiu^rln  iU  ihr  ■iull   

been  aliuded  Ut,  '.n  i  \h<-  fivct  tliai  in  the  positive  portion  of  the  di(- 
chnrgc,  the  currt  tu  i.oiiveycd  by  a  comparativelv  dove  diffusion  of 
moleculee  has  liewi  provi-d  by  in  18?^5.♦  In  "the  jvwitiTe  part  of 
the  discharge  the  number  i; I'  i'  n-  prDpnitiiiUii;  to  -.In- L-urrtjut,  a.s 
follows  from  Hictort't  experiments.  To  make  an  estimate  of  the  inertia 
iimlveil  ia  the  diAuiaiit  I  tate  u  aa  amnplc  one  of  my  experi- 
BMBta  ftr  wliidi  I  lam  eileakted  tpproximaulv  the  tabo  of  the 
UlulMr  of  ion*  to  the  total  number  of  molecule*  w  14>c  10^  at  a 
praniuu  of  imni.,  at  which  the  density  of  nitrc«taia8xl0~'.  The 
fwaititj  cMMd  j>  above  is  in  due  caie  10-",  ana  taking  a,Ka,.«7, 

p-4»xl0iV-6^xl(K 
Hue  •nXv»  holdt  lor  a  ennent^enattv  «f  irBx  lOH  and  will  be 
inwwety  pvopoitional  to  the  earrent-datujty.  The  eleetric  energy 
of  anmetion  in  gaaea  may  therefort-  be  very  large  and  exceed 
many  times  the  magnetic  inertia  calculated  on  the  usual  hrpotheeia 
A<i  an  exanwle  i  lake  a  citcolu  lube  of  ndioi  r  Imm  <««tff  the  finm 
fji  a  circU^ariwUni^andaanllnti^PfiogiiBalioiiimnH^take^ 
expresnon 

r 

the  electric  «Mcgf  of  oonraetion  par  nit  enmiit  it  /tK/r>,  so  that 
the  total  eaatirpernnit  current  becomes 


ev'ind  feature"  of  special  interest. 
i  >ri  uf  the  cathode  ray  has  already 


With  r  =  l,  K—  lit  tho  numencal  value  <>f  ths>  •econd  term  is  31,  nnd 
this  term_  i»,  theruforc,  iiuit..  in.-ii;iiit;r,aj;l  comp.in;il  with  the  fiii.t. 
A  coil  might  be  made  ot  a  good  maiiy  wuid!rj^;s  ...till  leaving  tht- 
inertia  of  eontaeHon  great  eonpared  to  the  ronfneiic  inertia  In 
any  problem  tat  whieb  the  •elf-inductiott  of  ga«c«  haa  to  b«  calcu- 
lated, the  ordinary  methods  would  give  enOMmn MnUa. 

9.  1  lie  ^'.-iicral  oqnationa  of  electric  motion  viB ha  altered  by  tho 
introduction  of  the  inertia,  whether  it  b«  Oie  inertia  of  the  electron 
or,  as  in  the  case  of  liquids  or  gases,  the  inertia  of  the  ion.  If  E 
reprsAent*  the  component  of  electtic  force  in  any  on*  diniecion,  and 
«  tht  II  intta  am*  djnetion«  the  oidhunrcquatianaflf  dectrie 
motion  Avt 

with  two  other  (■.;ii,iiion<  giviia:  t?:e  :-nin{>  .tienti  in  twn  other  direc- 
tions,   beio  ^  till- r^-ji^ln  itv  :if -Jio  mi-.ii'ui:.     if,  1;. 
flow  possess  uitn-Ui*.  the  eltitnc  f  n-zff.  wjll  bu  doi:...' 
the  energy  of  convection,  Uie  rat.j  o:  l.iiu^;  w.  i  -. 
hein^  fiuu.   Uencu  the  complete  eqaaiiou  will  \» 


vfvi.i,  the  electric 
Mjrk  in  iiir  inaeiug 
\nt  unit  TolnBe 


In  tha  aaia  ol  conductors,  we  may  put 


L«>U«re,  p|k  6«,  sea 


h^li^elertrortatie  potential  and  F  the  X  component  of  the 
e^lSLnhMMDM      '■Kndndm^  eoadmtiTU^  »  for  VaMw 


•+»! 


,  aa  VT-  "An, 


with  the  cornespondi tj;.;  r  iuuiiana  lor  the  other  comivitiuuta  oi  rlu- 
vector  potential.^  Th.-  i.l<rlrr.i«latic  potential  disapp^-arA  i:i  t;!.'  usual 
way  by  introdneing  iIk-  cuuiponents  of  magnetic  induction  (a,  b,  e) 
tor  thoae  of  mtor  potential,  the  typical  equatian  in  f  *  ' 


da 
"dt 


n  the  flow  isjgeciodie  eo  that  a,  »,  e  are  proportional  to  when  < 
standi  ftt  •^>l,ir»oblaiB  by  dividing  o«t  the  tinm  Siator 

,  Thia  agnation  shows  chat  thn  Inartb  «iU  albet  the  aagMtie 
indnetiaa,  and  consequently  the  Unea  of  He*  only,  when  on  baramaa 

an  aitpreciable  fraction.  But  ft  itaelf  wo  have  found  small  m  liquid* 
and  ...cjlids,  while  c  i*  never  greater  than  10-».  Hence  km  cannot 
pmliirc  ar.pr«?na)>le  effecU  until  p  bccom-jf  nf  the  order  of  magni- 
tu.ie  which  h  .l  l«  lor  luminous  radiationF.  But  tVmt  ca.*^  wiU  require 
et'psiaU' treiitiiujnt,  .x=i  "ur  r-riniitioa*  nrt'  not  correct  for  rnrid  I'aria- 
taonsof  the  ^  urrvnt-.  Iu  thi-  m:inL.ri.:;ii  i:.\,iiuple  Luvon  in  t  >*,/iwaa 
found  to  Ije  equai  ta  .'>  I  v  I'l"  for  k  current  dejiaity  of  l-SxlO"*. 
The  product  Kft  in  the  cii..*e  .ouHid.jrt 'i  wUI  be  independent  o;  the 
density.  The  fall  of  potemml  in  the  expariment  was  5  volts  per 
oentimetn^  ao  that  the  eondnetaaM  m  0«xlO->*,  and  thecnne- 
section  bdng  t  the  prodnet  beoouMt  O-fixK^-*.  Hue  pio^ut 
would  be  oonsiderahly  larger  at  lower  pressures,  and  when  the 
frequMicir  is  of  the  order  of  magtiitudc  of  la^en  jar  disebugei  it  ii 
vvrr  Iiki-ty  t]i.d  th'j  term  depeudilkg  on  tho  inertia  of  convection  ia 
very  iip[  reiinl.l.j.  Some  of  the  facte  brought  lo  light  in  J.  J.  Thom- 
son ?  Work  on  Imninnus  dvvhatgea  prnduc-L'd  by  indui:tinn  ia  tubea 
wnh.itit  ilfctrode,  .^eem  t.-:>  j.._>int  lu  that  direction.  WTien 
uicomea  Urge  compared  to  niut^,  the  equation  rwluces  to 
-»-  4n 

»>tIia^foriniteu!% 

a  =  i  cotpt 
would  reprejcnt  a  jxnwilile  di»t^;rbanc<i. 

10.  Th''  f'tloctfi  nt  iiiiTtiii  iiMv  Iwjcoiiie  very  appreciable  in  the  ti  e 
uf  lominous  vibmliorm,  to  wliitli  our  o-jnationa  an  mt  apply,  as  the 
term  depending  on  thi.-  -[x;.;)tii  inductive  cap:\citT  ha.s  been  left  out 
of  account.  In  forming  ih<s  luote  complete  e^iiaUons  a  difficulty 
fMeenH  ilidf  which  is  due  to  tbe  fact  that  the  dupkcement  currents 
JBWalao  to  aome  extent  have  inertia  or  what  ia  equivalent  to  inertia. 
The  ainiuait  aniaei  wiU  net  ha  in  genenl  Ow  «nw  aa  thoia 
mvolved  in  uie  eondnotioa  eninnt%  though  ia  the  eaie  of  dbj^aea- 
menta  of  electrons  in  tha  Bolnolai^  (be  order  of  magnitude  may 
be  the  same^ 

If  represent  the  enerj^v  per  unit  volume  due  to  eloutric 
inertia  whore  i  is  the  disphnxMiit-nt  current,  the  c  implote  pquation.'< 
tor  the  magnetic  induction  become,  for  a  medium  of  specific 
inductii'e  capacity  K  and  conductivity  t, 


Nvith  the  two  corresponding  equations  for  b  and  c. 
U '«  varies  proportionally  to  e-'t*  this  reduces  to 


In  nen-oondaetoci  the 
a  Mlidnn  pronilad  that 


inrolviug  c  disappear,  and  mm4 

..(l-'LKr^-Kp. 


which  give*  for  tlie  velocity  of  propagation  p  q  tha 
V     Jv  4i 

dividing  by  when  ▼  ia  tbe  velocity  of  light  in  vaeao»  WO  obtain 
for  tha  safiaBti'ra  index  of  the  naditan  (is) 

o  '   'RT'  .  V-' 
If  the  second  term  ia  euull  we  .find  to  th< 
writisgnfor 


diet  approxioMtiou, 


»=»a+ 


+. 


^ 
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J.  Willwrd  Gibba*  ni'srlj  2'i  yvara  ugo  deduced  frum  tlit  luero 
aasumi'tioii  Ibat.  tbo  medium  pocmHes  u  finv-graiovd  structure  an 
(([natiou  for  tha  nUtiim  faatwetot  Telocity  of  wavt-proptgatiaa  and 
wive  lecjgtk  wUeh  is  identical  with  the  abovr,  uta  it  vw  pointed 
ant  1i»  him  that  liis  eqoatiotui  Include  th*  cm*  ib  vhieh  tlis  UMdian 
ii  naowtd  with  electric  inertia. 

It  teema  o(  interett  to  determine  the  order  of  magnitude  of  thv 
qonnlity  n'.  The  coefficient  of  1  X-  may  be  calculated  from  the 
optical  di«per«ion  and  for  orJinary  llitil-i^ln.-^  i!  f.jiitiJ  ta  bo  jiljuut 
10"'°,  the  oorreepoDdiDg  value  ot  n,.  Icini,'  8l>;;u'.  10.  Ilmza 
|i'^10~"approiiroBlelv.  Thia  ^aluedoeanotdilierTcrv mil L'ri;ill^' from 
8x  10^",  wnich  i«  the  uslimiila  of  which  ba«  been  maJo  ior  aoliJ 
condnctore  in  §  6.  As  thi;  Kilter  Mtiraale  depeds  tti  ilivcuHeof 
molecular  diMance  v/hkh  k  i-,  n^-muL-  l  to  bo  Uk..  .iiiTi.-rcuce 

betveen  the  two  number*  fall*  within  the  poaaible  errors  ot  eacima- 
tion.  I  do  itt^  howerar,  attaab  miieli  imMittBM  to  ttaa  mumA 
squality  of  tbo  mmbm  and  motimi  It  tmj  n  «  nmorkoBlt  eolii- 
oMcnee.  wbidi  pmImUt  ii  McidenuL  Fbi  tbt  qouilitT  called  h 
diwiniibM  with  inetiMiBg  totance  botumB  fbo  n»ilaenle«.  and  for 

ra  at  atmoepbcric  prepare  would  be  50,000  timei  emallertbuQ 
liqaidsk  There  woald,  therefore,  be  a  very  wide  di«erepi>U' y 
IjetwccTi  ,1  nn<\  in  the  caac  of  gfi?e«.  BbouM  the  coiocidcnce 
binu  i^ri  ,4  and  in  nAU\s  prore  to  be  iiuht  iliin  accidental  it  would 
jipiVK  that,  ll:e  pn-ntc-r  ]>»rt  o(  the  kim-tii:  t-nfrt^  in  n  tttmtnou* 
vil  rntion  •.^&v,•I^ill^'  a  ti*ii^t>areot  eolid  it  /i  ■rij^iiiti li  fur  i'V  liie 
kinetic  eD«rk7  of  ibe  electivn*  attached  to  the  moieculee  auii  tet  la 
motioB  by  the  vibration,  'litis  proi>o*iii<m  is  obvionilT  not  true  in 
tbe  caaa  of  ^aae^  bat  may  hold  for  aolida.  It  wanld  h«  of  «om) 
interest  to  ducuae  the  tffecle  of  metallic  ret1ecti<>D  in  connection  wiUi 
the  ecuiations  which  are  given  at  the  beginning  of  thi«  paragraph. 
If.  A.  L'>ren(/f-  Ii.ii  aJrfi-i.iy  intro'iufcit  n  t'/rm  deiiendin);  on  inertia 
in  the  equatK  ns  uf  moliun  of  light,  ami  puiiited  out  that  withont  »uch 
inertia  the  elertr-r/nioBnetic  theory  of  li'^htrotiUi  not  ctphiin  tbe  known 
e.\;>cnm>;ntil  facta.  Bnt  even  the  inertia  tf-rm  introiiuPO';  liy  I.arentx, 
Wtt»  not  suiikient  to  account  for  all  the  (li*  ri'ii.tii.-iea  bfttween  thf>flry 
and  experiment.  My  equation!!  dillrr  In.m  tlu  M'  i  f  L  iri'n'/  I  v  the 
introduction  of  two  constants  /i  saul  ^  which  n««d  not  be  itieutic*!, 
for  there  is  no  a  priori  reaacn  why  the  inertia  of  tbe  conduction 
current  should  be  the  aaiae  as  that  of  tbe  displacement  current  The 
numerical  mmlta  «f  JmvAA  inwiHgrtWll  MO  sot  easily  inter- 
preted, aa  be  ttitd  fbi  HohnboHn  fwiD  of  Ao  equations  which 
invcl  V  eq  a  large  and  inloMwn  oofllideat.  AttiotiiDa  may  bo  dmwB 
in  ctiuduKion  to  saTOMl  Vafot  Igr  P.  Dmdet  "Ob  the 
thaoiTofiUHla."  


I  Jewoal  «l  WoM-,"  VaL  XXil I .  ^  262  (l{n3). 
i  ZfiiM^^hrifi  fur  Math.  %.  Mft».,  Vol  XXIIL,  Bk  197  (18n.<L 


IMSUL&TIOH  OS  CABLES.* 
SI  inafTM  oNkmiuv. 

(Ohoel«rf«i2  fr^  p^STL) 

In  tli>3  np^U'iFil  litUe'  lit?  v;,ri  jU9  jjsteou  are cociipu«d  <>ii  thsenmoioa 
baais  (tut  ttie  valU|^  between  uo  twAcoadiuletv  eweaJe  14,140 1 
Tbe  strain,  tberefore,  oti  tbO  Iwilatta  Of  tbO  | 
i«  tbe  same  In  all  cuats. 

The  syntenw  are  aa  folli>ws  :— 

A.  Direct -current  with  one  conesotric  cible,  tbe  outer  beins  earthed. 
M'lirling  pr'ntura  botween  coodrctons  14,140  volt*.  (It  might  be  cheeper 
■.o  uie  ttr.i  aiiigle  cablet  *,dJ  eu  th  a  middle  uoiiu  u  io  Mr.  Hwinburne'e 
ease  1 ;  but  thia  han  not  been  worked  out,  atul  is  not  very  usual  in  jnactioo, 
essept  an  Ibe  tbraa-wira  aystem,  wUeb  is  not  oonsidarod. 

B.  Slngle-pha'c  altcmUing  current.  Working  premiro,  10,000  volt^ 
othcrwim  wune  so  A. 

C.  Biphsse  with  two  concentric  oables  ;  neithtr  outer  u  nrtknl,  Imt  O 
m;>-1't>?  j-^ninK  in  ihn  miichiri»,  a«  nb-ivn  at  J  in  8.  P,  TbaBjNan'a  book  Mi 

IV.Iy;  lift^  Ktrctrio  Canent^.-  &t  Kigi.  M  ilMl  61,  bttrtML  WoiUm 
j.rewiirc  10,000  volte  on  (scb  phsae. 

D.  Blphaa»iritbt«««M«tlfoeoUllktho«lll«raf  both  heini;  earfbtd^ 
(heat  eutera  bebK^  tbo coniteii  ntan.  WmUng  pnasnre,  7,070  wlbi  on 
each  phnie. 

E.  Triphan;  with  three  single  oonductors.  none  of  them  eartheil,  hut  tho 
common  juuction  of  tlic  ttnr  win  lirig  U  ^j;  puMxl  tn  hu  p:ir'.h«i.1.  Working 
piessure,  10,000  volt)  ou  oucli  [ih;i-<^. 

F.  Triphaee  with  two  ouacentnc*,  tbe  outers  bein^  earthed,  the  two 
ouun  tegathar  fonMag  tbo  tU>d  eendMlor,  whisliia  eqaallj  divUM 
hetwean  no  twoeeaeeolriea.  Werkhg  laraaiur^  10,000  witaoBoaApbiM. 

DISCUSSION. 

The  PUESIDEXT  (Prol.  Perry^  re..l  a  !elt-.r  from  Vr.  ,T«eA.,  of 
Ueasra.  Siemena  Broi.  It  Co.,  iu  wliio'i  l.e  iH.iiit»l  Tat  tliat  tht;  ni<!-.li(»l 
tbe  Paper  was  to  all  ielonta  and  inirpnes  the 
bin  (Mr,  laeob)  in  the  SUdrUid  Mtrin  te 
UM  br  mitt  fcr  nany  yearn  at  Mtmw.  SfaBHoa 

works  for  vsrious  purposes. 
Mr.  JA.MES  SWIKBLTRNK  said  that  Mr.  < ''Gorman  bad  very  Keoerously 

aeknowlwlgiMl  s  Puf^tr  of  hia  h-jfurv  an  Iiutttuliuji  cuDferencr,  sad  bed 
i.iiQti'il  i.iut  tli  .t  it  S'jt  ferv  little  iittf  iiti  ii.  T1i;n  !'n(»er  really  dndt  with 
tlie  quesliuu  ul  "  K'^'og, '  IjuI  it  bad  ^ci;  .•Ixuluudy  uninttOligible  when  it 
was  read.  Hr  Im]  a/terwsrds  thought  «f  enluigiDg  it,  but  Mr.  Otlonnaa 
hod  new  dnoe  this  in  a  way  quite  uiitboogbt  of  bv  him.  Aa  Ikr  aa  ho 
tinc?^ri>t>  -  I'l  it,  in  (hn  at«c  .  f  a  .^if  -  '.-current  caUe,  the  difficulty  wa?  '.hat 
tlir  !n'.\  ii' notpntUI  T(u  gT'Btcst  !n'ijr  a  small  turfsce.  Mr.  O'lJurujiu  a 
way  «>f  »{«niii>{  otw  the  difficulty  w«a  to  anrnnicB  tha^ail  ot  potential,  or 

*  Abstract  of  a  Fianr  mi  bttao  tbo  lortltmlwi  of  Saadricd 
EngfaMen.  March  7. 


sieisra.  nKmiwa  uroi.  «  uu., 

proponed  by  Prof.  Peny  in  tbe 
^moaalhooao  iiiii'ftil  If  I 
1896,  and  wbUb  bod  boM  utad 


I.— Mnv,  allowable  slojie  of  voUa  ^  S    20.000  v-li    yc  :  i'ntiniilri<. 
N.B. — In  all  caaas  wlieu  two  or  more  cabiet  are  i  c-iuii  i-.l,  i  he  lo^t 


fiOOOkw.  put  inf  "  c.OAe  :  loss  of  10  l^er  cent,  in  SO.mlles. 
•jf  .itl  the  cable*  re(|uiied  is  included  in  the  nbove  prioe>. 


S^alMi, 

Avporioiiirwue. 

Max.  volts 
lor  11. 

CL',  Tula, 
=<. 

ICtT.  Lisips. 
—  L 

Power 
fonnuU. 

Kw, 
dcUwred. 

Cost  per 
l,0OOyBrds. 

Kw. 

jicr  JCl. 

Ci>m|iarative 
ensts. 

3M 

14,140 

14,140 

364 

f» 

4,500 

£675 

6*7 

1 

n.  Hiitgle-pbaae 

500 

14.140 

10.000 

500 

4,800 

1,201 

376 

1-77 

250 

14,140 

10,000  , 

250 

2<t 

4,S00 

1.444 

3-12 

2-14 

354,  364.  SOO 

10,000  1 

364 

Set 

j  4,600 

1,687 

267 

a-6 

K.  Tiiphasa  „  

288 

8,180  > 

10,000 

166 

Sn 

'  4,500 

970 

464 

233 

14,140 

10,000 

166 

3.i 

4,600 

1,111 

4«6 

104 

II- — 2C.IXI0  volts  per  oentJmeire.   5,000k w.  put  into  cable  ;  lets  of  10  per  t^ent.  iu  47  miler. 


364 

14,140 

14,140 

354 

ei 

4X0 

£I,S70 

3-28 

1 

SOO 

14,140 

10,000 

COO 

f  1 

4,6':0 

2,620 

177 

1-64 

250 

14,140 

10.000 

250 

2'/ 

4,500 

Z,S40 

1.^3 

215 

I>.  ni)>hMe   

1    354  354,  SCO 

lO.COO 

7,070 

364 

2ri 

4,600 

3,630 

1-24 

265 

Triphneo  •■«•««•«*•■■,«•,*•,•■ 

288 

8,100 

10,100 

166 

3., 

4.500 

2,010 

224 

145 

'  2tj8 

14,1«0 

n.rco 

1W> 

3  .» 

4.t00 

2.131 

8-11  i 

166 

m,— B^aO^OOO  volts  per  ceotiuietrc.    2.600liw.  |>ul  into  citbb  ;  lo«i  u(  19  par  oent,  ia  tO  luUea. 


m 

14,140 

14,140 

177 

ti 

2,80 

£493  1 

6S4 

1 

H.  SinurV-phaiO  

250 

14.140 

10.000 

2-,0 

il 

2,2S0 

670 

336 

166 

125 

14.U0 

10.000 

125 

2,i 

2,260 

1.069 

211 

2-48 

177. 177,  250 

10.000 

7,070 

177 

2.2: 0 

I.CIO 

223 

2  35 

K.  Tripb«»e    

144 

8,180 

10,000 

83 

3  •  i 

2,250 

679 

388 

1-55 

144 

14,140 

10,000 

83 

ici 

,  2,250 

741 

3-04 

1-72 

IV.— S-^,000  volts  iiercentlnetre.   2.SO0kw.  put  Iota  caUe ;  lOM  of  19  per  cent,  ia  47  mflea. 


A.  Dln^cl-ctirrent 
Ik  Single-|il>s>«  ... 

C.  Itiphsjm   

'  I),  liipbseo  

•B.mi)hMe  

P.TOpbMO  


177 

14,140 

14.14] 

177 

2,2i0 

1764 

2«6 

1 

1  260 

1.1140 

lO.OJO 

250 

n 

2250 

1,370 

1'64 

1-79 

125 

10.003 

125 

•ici 

2.250 

1,744 

1'29 

221 

177.  147. 260 

10,000 

a^flo 

7.070 

177 

•ici 

2260 

1.930 

116 

2'5t 

1  144 

83 

iH 

1  ^ 

1^ 

814 

1-36 

1  144 

14J40 

\0^i 

n 

9e>' 

Digitized  by  Google 


89e 


THB  ELECTRICIAN,  APfilL  5,  1901. 


"  couk  "  it  l>y  slteriDg  Iks  apecific  nattanco  m  tbtt  he  K»t  a  uniform  h)\ 
of  potoDtJal  iosUiad  of  a  quick  fall  here  and  a  alow  fall  there.  I)ut  thia 
could  Dol  l»  done  with  Baf><tf ,  rn  h#  wst»  altfrti:  ttif  rl[!>Ioctric  ftreugth  a^ 
well.  All  lhe*«  aiuiplc  ta.i  ul  i'.ln  .slitu  rc;!ure  i  '.  i  |  nwlii*,  wouM  In? 
lottud  to  he  ffli*leadiu|^.  The  really  l>ral  oalii«  wuuU  Ui  a  aiatlcr  o(  oom- 
|Nmni>e  and  cxprriinoni  bctmM  laytr  lUid  Ujprr.  aod  wb«  not  •  IMUK 
which  cuuld  Iv  vulculat^dMtMTtfttlljr,  Knctljr  the  <MHEr  thing  would  luilia 
an  r<>r;.iril>  upvi  if;.;  iiiiuptiTe  c^fsHtv,  wbi*^li  Mr.  O'O  ra  proiiowt  to 
t^^:'k  jr.  KlA  A^trniarf  .<.Mji  (cnl  r:>blf?,     I^WOUM  l«  P  X' 'Prl  i  i  li^U'  difficult  tu 

do  either  of  (li«ae  witliout  allcriug  Uie  |irupertiea  of  (iie  iiituktiuu  iu  otlier 
waya,  and  what  ought  to  be  done  una  to  get  the  b«t  ioaulHUuii  (lowiibla  for 
tha  fiiet,  Tha  cimking  uf  Die  material  it  una  |ir>iiile<l  out  would  help  a 
glMt4M]|lluta  ijratiieal  worewnuUl  have  tobedoDe  by  al(«ring  Ihc  diiiten 
aiemaf  tbt^kblf,  ka.  A  i^ble  waarery  much  Hie  the  Mime  pi  oblcrm  aaagun. 
If  th»y*«>uli!  r-y  iTi;ir.nt;i»  tn  rif  mtni  thing  coirca]>i>ndinK  Id  wire  eunn 
in  cablea  it  wi'Ui.l  ('^  '.pry  inri-.  regards  UDbleachcil  ujull  l:i  licii.j; 
•boul  aa  good  ai  anylhiog,  h«  :il  I  liicrs  wia  another  material  which  alao 
Ma  v«7giMHl,  in Mtt  rauier  better— viiL.  "butter-akin."  What  it  waa 
ha  did  not  know,  batit  waa  UHUitil^p  n  Vi.l  f  i  packing  batter  !a.  H  waa  uut 
watmraof  but  it  waa  oil. proof.  A>  i'.  .luiwcied  the  [iur[MMeand  waacliiu;> 
Iw haa  aat  builiered  about  how  it  it.i'<  n  .ulc.  It  waa  a  vcr>' heaTily  xl/^d 
|Hi|ier,  whidi  war"  nidnu*  <w  it  %v.i'.  i  en.  t  i]  |io»i(e  to  what  Mr.  O'tSnrman 
u-<'J.  Hi^  ii-kc.i  M-  I  I I  inrma  i  n-  I  d  j  I'l-T'  Ibo  value  of  hia  I'aper  by  the 
aimmut  n{  tli«cD«>ion,  because  it  naa  a  Vf  ry  diffi<aill  l'a|icr  to  diaciUi>. 
Vimti  of  them  iwllr  Inww  aastUng  atNMt  caUai  asotpt  lir.  O'Oornaa, 
and  in  thia  atatenMot  ha  iitdBded  the  abla  makcn.  Ha  did  not  knew 
what  tbe  cable  mikera  would  mj  in  the  diacuKtiou,  but  l>e  tfaoaght  they 
would  «ay  nothing  at  all,  and  |>robitbly  pititeud  thay  had  aJI  wirt« 
of  leered  and  did  not  like  lo  lot  theto  out.  Whenever  iuduatriei  ha>l 
aecreta  it  only  amuuuted  lo  tlie  fMt  that  the  pr<i]>le  tbcoicctvcs  wore  wof  k- 
iof-  iu  tbe  name  way  and  doing  old  (hinga  and  were  Mhainod  (o  let  otbera 
kitow  what  HutJ  W<n  dcing,  'I1ii«  waa  really  the  lirat  fcieutifio  I'ajcr 
written  un  tht  nibjiet^  When  it  vt*  icmembcrrd  that  cables  <Ki:u|>ied 
nbuut  .>nc  half  of  the  capital  <.f  an  ' '(  '.tic  Liiidertuking,  ii  would  l>e  i>eeu 

that  the  ra|i«r  was  aa  imjurtaiit    ii  boilein,  dynaniun,  origtiits, 

transformers,  luotora,  and  vollmi-tirm,  and  everything  eUe  which  lh<<y  had 
been  disciuuDg  iu  tha  Inslilatioo  linaa  tfa*  iMjianlng. 

Mr.  t'HARLRH  KHIOHT  wid  that  ha  mid  nBMml  t-r  very  w«n  imicol 
when  rubber  monufacturcrH  uacd  to  look  a*kaoc9  uimn  what  was  being 
ilone  at  Iki-lford,  and  thought  that  it  wiu  mre  (o  end  in  failure.  It 
rraVrtttnled  fxffx'Iy  (  '  the  credit  of  electric  light  enginicm  Uiat,  altlmugh 
pii[i.-r  Hi.  iwn  '.Li  tclegrnph  [leople,  ii  »ai  itiur  |«rBovereiI  in.  If 
paper  caUta  had  not  he«a  Uniugbt  tu  llieir  }>reatut»ua3«>aful  i«ue,  and 
tha  Inafala  in  tnUag  J«toli  «MiMiMh  M  (hoiiU  Mt  htra  4hi  present 
aoorauNii  ndlaafa  of  elactrie  WAt  aaiua  til  »vtr  tin  eDiralcy.  Ha  tbought 
Utat,  in  the  cdrly  Rftvca,  Sir  \\  itliam  .Sicincn«  <eUle<l  that  most  claiMsa  uf 
indiarubkvr,  whether  vulcanised  or  not,  did  aW>irb  water,  at  any  rate 
under  n  certain  i^ressuro  ;  but  if  Mr.  U'Gorman  waa  oulj  i!nali:i^  ifh 
land  cables  be  did  nut  think  it  waa  iiec«(aary  to  trouble  a'  ur.  '..  I :  v.  v< 
only  when  it  catue  to  a  question  bf  a  2-milo  aubmariue  dejith  th«t  alisorp- 
ti'>n  of  water  cnnie  out  unfavourably  In  indiumUMT  atCMat  aaimchaait 
was  favourable  to  gutta-percha. 

Mf,  c;.  r,,  Arilil'S'r;;;i  n  1:1:  «i!d  tliat  in  m<>»t  pnit*  of  iHa  world  over- 
hpiii!  •i^  'irti  werr-  ali  twcil,  pii*->t  iu  crowded  ar^ai*,  .ac'l  it  \\&  had  theHi 
fadliUea  it  was  eitntwdistary  what  could  be  done  in  the  diatuiiccs  and 
ahaafoeiaof  distribution.  There  waa  nothing  but  thia  ciuestion  nf  iosu- 
htfaa  bitwven  ua  and  objects  of  the  greatest  ecoouniii;  and  industrial 
ilBllWianiiab  Ti>e  who'.e  subject  of  oabts  inxulatiun  uaatrd  taking  up  in 
joat  aodl  a  way  aa  Mr.  t^'Gurninn  bat)  done,  and  although  actual  practical 
reialta  were  nut  given  in  the  I'aper,  the  subject  lux!  ?.i»cn  o]"::i»(l  up  in  a 
■cieotific  and  pmiver  manner.  Whether  the  conclu-i  were  rij^ht  or 
WroM  it  iMtttrod  very  iitUa.  Cable  utaker*  now  were  very  ueuithv  and 
cmla  wdl  aBanA  n  Kttlia  gumy  for  npcfiaMnt^  and  he  felt  aure  that  if 
Ki^ntite  cable  axpttimeDta  were  penkled  in  lor  a  aofllcicntly  lung  time, 
it  would  !:«  bound  to  reautt  in  very  grfat  iniproveuMnit  whii'h  would  be  of 
enormoua  iuduitrlal  liencKi. 

Mr.  .1.  K.  Kl.VtiSltritV,  will!-  nngralulaling  Mi'.  O'Corman  ou  hl> 
r«(ier,  objccleil  that  ho  had  m  i  li'  i  n  >'ki  about  cable  uiakcra  whit:h  were 
bariUy  merited.  It  wot  nul  a  fact  tiutt  the  purchaaer  did  uut  care  what 
ha  iKHiglitk  Mtthir  waa  it  aarraat  that  ealila  oukem  w«tn  tqiMfdlM*  of  lha 
aMieriM  tliey  oat  into  a  eaU«.  In  Uta  iniradnetfon  «(  My  naw  artide 
it  must  either  be  tuiaetlilng  that  IIh'  |Hiri:haser  knew  waa  durable  or  aume. 
thing  he  was  cmtent  to  tnk«  on  a  very  «|«citic  guarantee  fruin  very 
rcs|>oDaible  jieuple.  Hr  wk-.  it^lined  to  think  that  the  author  hiul 
gciteratfted  U")  v'ti-it  y 

Mr.  8.  /..  1)1:  j  iikUAXri  raid  that  at  prcaent  ciHle  in>nufiu;turr, 
which  wiw  apparently  a  very  aiiDpla  prooaea,  wae  given  tin  very  graateal 
rare  to,  c^pccLdly  iu  view  of  tite  great  coropeUUnn  there  wan.  What  he 
thought  the  mmt  inierR«tinp  par',  nf  the  i'aper  tlic  i  l"<  trical  public 
geuerally,  waa  .Mr.  O'tiornian'*  ili  -  u  ■.;  nof  the  mml  c.  ii'iMii  voltage,  the 
moat  economic  cable  and  the  particular  style  of  cable  for  the  Irani uitatloii 
of  vari'ms  |>3wrra  to  difTvrent  distances.  It  waa  very  curious  to  aev  how 
the  higher  voltage  in  nooie  caH^rt  n-as  If »  ecjtinntii-'  than  (he  lower  one. 
Oqvar  waa  oftan  quite  a  ..>uiajl  factor  in  tlwr  total  I  'wt.  ]nsulati->n  might 
hvnaahinareirriou'.  and  in  a  case  he  had  in  mind  ho  reniemljcred  being 
8iceiediiii;l)'  wirpri-  -i!  ti  fin  l  that  a  10,003  volt  trausmiision  and  distribu- 
.i  il.'juii;!.  Ill  .li-tiT  isa  were  con«iderable,  was  nolhiui;  like  so 
r<.<>tiiiU4ii'*l  as  a  5,000  voU  one,  it  waa  not  Ibu  aiiii|>lc  ijuvitiim  that  Mr. 
O'Uemn  bad  aHunnd  tt  utrreiy  tnnaaMlUuK  power  t<>  one  itpccitii-  plice; 
{i  waa  when  it  bad  tn !«  dialribulr<i  at  the  end  («  rarinus  j,lar<'<  of  v  trioa* 
•ixfa  that  the  tiXMiMe  catue  in.  It  might  faa  diei<le<l  which  volUi^  was 
llie  moat  ecraomical  to  start  with,  but  in  tiioa  it  wwuld  be  found  thut  the 
alartinf  voltage  wax  no  longer  the  mt  -t  econutriii;a!,»nd  -j  it  wa«  vrry  hard 
H'  '1  I  ,1  •  what  to  do.  It  waa  veiy  mU'-h  in  ihi-  nature  of  ii  sjiccuUti'in  In 
know  what  w*s  thf  Ijest  volu^aod  tbe  >ieat  lioea  tognapou.  Tbe  tiuestioii 


of  the  thickneaa  of  dialoctrie  for  high  prr^iires  wm  quite  a  serjnu"  m»t'.ar, 
and  be  agreed  with  the  Paper  thai,  for  l.u  ^c  cii'  lf  -,  thethickue»«L-;.  nci  unliug 
to  the  Hiianl  of  Ti-aile  ruiea  were  too  grvat.  lie  felt  atrutigty  uiion  thia 
becauae  it  waa  one  of  the  things  which  to  a  certain  extent  iMuwiicapped 
the  induatry  of  iliatribution  of  thia  kind  cm  account  of  it*  adding  unnecea- 
aarity  to  the  i<ropo«cd  total  eoaU  Tbaw  high  iMIil'llll  caUai  were  moetly 
paper-covered  and  prsteetid  by  lead.  It  wta  a  qneatian  of  much  heavier 
Ii  vl,  s.:ci  with  lead  at  recent  i>n>et-  ii  was  a  very  sorioua  matter  indeed, 
riio  I  (»Td  of  Trade  rule  ni  I'livuily  a  very  aiinple  one,  and  it  might, 
or  might  not,  be  curioux  that  it  exactly  corresponded  to  the  10,000  volt 
maina  i>rigioall}-  hud  from  I>«ptford,  which  itail  a  radial  thirkneesof  ^io. 
for  the  insulation.  Tlie  rule  catne  after  the  main*,  and  no  doubt  it  waa 
quitoa  good  way  of  <lraling  witli  the  matter — ia  tttH,  K  [Wlfiiwl  way, 
iiefcrring  to  Mr.  8winl'um«'«  remark  that  cable  mtheni  ware  not  Vkuf 
to  »»y  anj Ifjjni;.  M-  t'crmii;  d!  I  n  I  think  there  wer*  many  secret*  iu 
the  r.Tlil'.'  iu'-lu^' ij.  He  w.^u'.il  liVe  lia'.c  bujhi',  f  r  he  w-uM  r»]>iJIy 
Convert  them  into  }>stenta,  wlitcii  Kould  piubably  jinxluue  soul*  very 

pteainR  nmitt. 

Nr.  E.  K.  SOOTTthenght  that,  alUiough  at  2,000  folU  tha  aani-iblU 

system  aa  it  bad  been  used  at  Chatham  and  Worcester  was  moraexpcnaiva 
than  the  paper  cable  lead-covered  and  laid  in  bitumen,  with  150,000  rolt* 
they  wanted  atmiftdinp  B'.nnir,    tf.  wi*  ii^t  n  questi'in  "f  expeoae. 

.Suppnainga  pai'..-T  c-r.  um'iI  c-ilj|e  wm  put  iI-jwu  fi.n  JO.CKM  v-jli-,  .j^j'  tunltog 
tu  tbe  Buiuxl  ili  Trade  rule  tbe  cable  would  be  about  aa  thick  a«  a  fiogtr, 

and  tha  iMukliM  OM  and  ai-haU  tiaa*  a*  titiek.  Tbia  meant  pitting  tha 
aifm  thrangh  tiM  OMehina*  90  tinm :  it  would  coat  £600  *  mil*,  maA 
re 'luire  a  traction  engine  to  draw  it  io.  Tiie  cable*  whieb  woiiM  have  to 
l»j  uwii  (ur  high  proHurta  must  bo  drawn  in  ;  the  people  wouUl  u  .t  ,uuj 
this  breaking  up  of  the  streets  every  day.  Of  all  cablea,  paper  was  the 
wi>rst  to  firaw  iu,  and  it  waa  tlie  moat  easily  damaged.  A  [laper  nibia 
dielcctrii^'  also  deiiended  U|«>M  the  oil.  But  in  the  Itriwks  main  it  wan  all 
oil.  This  was  the  vrry  thing  whil^h  waa  wante<l.  There  jaW  to 
protect  the  robfe  whit>t  it  waa  ttcing  ih  awn  in  and  to  aupport  it  from  the 
bottom  of  'Mr  V.ii:.  A  |.  tri-li^rn  rnn  ws«  !t'\  ioaulation  iu 
iliielf,  .1-  ',11  K'.  Hi.il  'h'v  -■■Li  t!  he  mati'-'  in  .'i:"t.  i.':i..;fha  and  tbe 
liiint*  could  l>e  inaile  sutBciently  good  to  jirotect  tbe  main,  becauae  tbe  aH 
immciliately  it  got  outaida  lutdencd  and  aealad  Uia  Uiln|^  Thera  waa  a 
good  deal  to  be  Kud  for  tiM  DrMtka  main,  eepedally  for  theiie  fmwar 
achomoa. 

Mr.  F.  C.  KAl'llAKI.  said  that  Mr.  O'l:  jnnan  had  fiiokcu  of  the  drgra. 
dation  of  rubber,  but,  t;>  fiir  i  iflit.  luul  not  foilnn.:t1  a  custom  which 
seemed  to  haio  bccom>:!  (uiic  tii'li.uiM\>!o  at  tbe  Wuiuti  i:i,  \:id  aiiokcn  of 
the  ilegnidalion  ot  tbe  Ilritiah  electrical  cugiueeriug industry.  Tlsereaaoa 
was  thattharo  ia  tn  tmr  <f  tbe  decadancc  of  tb«  Britlah  «aU«  MiHl(7« 
We  still  lUwd  6nt,  m4  wat«  lihely  to  do  so,  althoogh  th«*  waa  the  ftw 
jf  tiiu'n»tion  Mr.  O'Oortnan  iiad  alluded  to.  Mr.  (  I'ti  irman  hsit  pointed 
•  ■■u'.  llii'  la>g«  value  of  the  cables  manufactured  yearly,  but  copper  waa 
re-pousible  fur  a  larger  proiKjrlion  of  thin  sum  tiuin  insulation,  ile  did  not 
..;i  «e  with  Mr.  0'(>oruuLn  thu'  Ui.'h  ptesaure  cables  wei'e  uicn-e  pr-jfi table  to 
manufacture  thin  tuw.|iren«ure  cables.  Auiung  the  pract'cal  jxHiita  touched 
ni>eo,  til*  anthor  bad  tneolioocd  an  ideal  walectrle  which  woold  leal  «tt 
when  it  had  fatan  aubjected  to  a  high-|i(««mu«  dhcharin.  He  (the  apeahtr) 
believed  tliat  aomo  recent  s|iociGcstioaa  had  containr^  '  !i  i  i  provision  i  at 
all  eveutt,  people  bad  an  idea  that  it  waa  a  new  thnu;.  iv.-\  that  all  good 
cableo  nowadays  had  got  to  seal  up  if  i>y  any  chance  tlie  insulation  sparked 
through  ;  but  be  could  not  feel  it  waa  a  gvMid  thing.  Any  automatic 
device  which  conhl  not  li«  auprrvited  waa  liable  to  get  <nit  of  order.  A 
sclf-i paling  fault  was  |>urely  an  automatic  device,  and  tite  losiger  it  workad 
the  worse  it  got.  Supposing  a  cable  sparked  through,  and  tlie  faialt 
aft«rwarda  -ejltd  .\  littli!  v.hili?  nft.-r,  the  sftijic  ctTcet  of  cnpacity  or 
induction  v  Lnh  l.iid  ciiusP'.i  !i  rinc  in  f  to-ruie  pn -  i  joc  l  the  fnuU might 
occur  again,  and  the  cable  would  undoubtedly  njiark  liiroiugh  again  at 
the  same  place.  He  had  had  some  experlenoi  with  tclf-sealing  dieleetrioa 
10  years  ago,  long  before  they  were  considered  a  good  thing,  and 
he  ha<l  fouiul  them  a  rrguUr  nuisance,  lie  had  found  aometimca 
that  a  cable  wcnild  spark  t  brough,  blowing  the  fuse  ;  and  if  tIte  fuae  waa  put 
in  afrain,  tl>e  ii^ih'.e  imuic:_1mtc!j'?parkod  through  again.  I'ul  >  n  l^i^^>|f^nl^^l!ng 
it  from  '.\\^  itirhli'jiii :1  I  ii.  r  on  and  teating  ii,  ii  unul'l  i,-  ivj.iud 
ibat  tite  fault  luul  aealeil  up,  altlMHigh  tite  inument  the  caiiie  wu  <un. 
fiaetad  lo  t  hi-  dynamo  (gila  it  iVMrkM  tbrangh  «nea  aiori'-.  1 1  n  tiMwriit 
it  wnnld  bo  vrry  much  Setter  if  tha  oaUa  broka  down  ri^^ht  away,  aa  UM 
awitchboordi-  were  fitted  with  automatic  devicca,  and  tliero  wrre  diacoD- 
iiectiug  boxea  on  the  network  to  prevent  harm  beiug  done.  With  regard 
to  tlie  queation  of  high  in-nli  i  fi.  Mr.  o'd  .rmao  had  mlmittcl  that  this 
Waa  Kixnl  In  the  fi-cdcjf  1  ul  ha  1  >  \,  i--.  c.l  a  doubt  iwi  lo  wlieiher  it  waa 
good  in  (liatributiiT*.  1 1  wiu,  bontier,  n  i|ueatlon  of  l«iog  able  to  teal  llM 
main*  aatialhclarily  tn  llie  fjwtory.  A  ca)>lc  of  10  inrgohnis  |«r  mila  with 
n  dight  laah  In  it,  would  pgnsibly  not  decrease  ap|ireciably  in  inaalatiMI 
raaiatance  if  m  Trntcr  f<T  24  hours,  whereas  with  a  cabio  of  higher 
inauUtion  n-Hisiuiu.'  tLi:<  Uitk  would  bo  discovered  iu  the  factory  instead  ot 
only  after  tlie  iiabke  liad  been  laid  undergrouiid.  Thia  mutter  waa  often 
confounded  with  what  one  might  call  abnormally  high  insulation. 
.K  bad  fibrous  cible,  tny,  testing  200  or  300  megobina  per  in'lc  cuuld 
be  stripped,  put  in  th<!  tank',  and  brought  up  to  1,000  or  niM 
megohms  (.er  mile,  but  at  the  same  <jme  weakening  the  insalatiiM 
meclianicalty.  1'hia  did  not  prove  that,  in  general,  hij;h  inaul.i'.im  was 
bad,  .\sa  Kcn<-ta1  rule  a  good  cabli*  witlia  high  insuUtion  waa  V  it.jr  tlisn 
a  g^ml  cable  with  low  insulation,  ;u>uiniug  th>>  raiiie  itwuUlIiig  iiiatettal. 
Iltarnail  ridiellloU'.  in  r<>  uy  this,  und  )<-t  |«Kiplo  argunl,  through 
tora  of  iiariidox,  that  liigh  in-<it  ilion  was  bod,  aii<l  that  low  im-nlation  waa 
good.  IK-  believed  that  the  8'.«ii't<i  IndusUielle  dci  Ti  h  phnnes,  at  lha 
Paris  Kxliibitioi),  showed  some  tables  with  vuhani-eJ  rubber  round  tbe 
I  oppcr  and  with  iHtpcr  outoiile  tlili,  uoilcr  the  leail,  and  thia  wa-.  perbape, 
i<iitiicthinc  in  the  dirvitti.n  lif  Mr.  t>'t"*oriiiiiu'B  grading.  )Ir.  i  >  ( *orman 
liid  rather  icoHol  at  tire  very  high  factor  of  aaltiy  used  in  cable 
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!nsj1ati:ii:'i.  Th«  i-mron  for  thii  high  (actor  o(  ulcty  wu  that 
iiiiiturcH  uf  s  e>y  c  <ui|'le;i  uigaDic  cuiupoumU  wcra  b«iDg  dealt  wUb,  and  it 
waa  not  cai;  to  clelrrtiiiua  iheir  preciie  composltiou.  Tbej  could  aot  li« 
MiprMMd  tnr  chemical  f<miiuUi%  au>l,  moreover,  tliey  «««  not  eaiilj  r^o- 
dudbl*.  Iiie  name  applied  to  U|w,  paper,  Om  cmild  Mialmja  be 
«urc  of  procuring  <nsctly  the  >am«  c<>rt.  Such  dlffinillieailtn  TMnrmoch 
iucrewod  in  ooimectinn  with  a  graded  cabl*^  and  Ih*  aMM  AlifiHM  tA  Iht 

Ml'.  M.  I  ''I  i' )lt>I  AN.  r '  fi',)  iiii;,  -sid  tlisii  Jlr.  Ui|'Irirl  f-Htirely  mit- 
taken  iu  bix  eitimate  o(  ttc  lelatire  iniportaitce  of  copf«r.  In  a  bigb- 
MMiM  aaUa  tba  QOffcr  did  noi  «a*l  aoythtag  Hka  the  amount  that  llie 
•toir  MttiM*  ^  jUradigf  t«  tin  »MlTng  up  et  hstltt,  ha  repUtd  that  he 

did  Dot  tbtlil  auch  automal-c  artinrm  got  out  «l  unirr  verj  muuli.  If 
there  waK  a  KulMtantial  imiiiUi  inn,  be  c.ippnved,  it  ought  to  Meal  up 
hIitk}-*.  With  rri^Arrl  to  Mr.  .H«i>tt'a  reninika  <>ii  liruokea  iii»in>,  the  cable 
had  tn  be  DMCbacic»)ly  «trong,  and  the  jute  which  luiToundid  the  Krook(« 
luaiD.  had  do  particular  mrrbanicul  (treiigih  eillier  radially  or  croeawitr, 
wliereaB  r^^per  bad  a  Id  tiito  uicrhanioil  eLreDgth  ivcrois  one  of  the 
directiom  of  ttreea.  Mr.  Kii  i.^^l>ury  Ijstd  eaid  tlukt  a  purclianfr  bou;:ht 
either  b«cau>o  h<>  knc^s  v.lvst  l,f  was  I'UyiiiK  or  becauHO  lie  rrlic  l  on  ilia 
re«[ioiiaiUlit^  a  ^  try  ri'Kj.'.M!«'li](  ;.ft-t^i»  He  tbou^lit  (i  pui^.  liAjf.T  i  ijlil 
iti>t  know  what  lie  utaa  doing  t^  t<dv  entirely  on  the  rc»pon>ibiUty  of  the 
cahle  matiufacturer.  In  further  reply  to  Mr.  Kinfcidniry,  ho  poinwil  oat 
that  the  graded  cable  involvad  ou  new  auiUriaU.  lie  utiUeod  I  be  old  out* 
entirely.  iiMlnd  of  pottrng  llwiMi«aata«i»tepHt  it  Mtr  thaeowliMtar. 

X  TOte  ol  tlwifci  Hill  MooiJad  to  Mr.  p'Ontimat  it  tlw  eondiiiwe  «i  tha 
difeiuriiiii,  ^ 

*Mi       '  '  '         'IT*  %'m 


The  1001  cilitionof  ""T"  o  KIcstriclan '  Elctlritsil  TraJet.'  DirecU.ry 
and  llandbtHjk "  given  tin:  iuUuwiog  atatUticf  relatiiijj  to  I'tMt  Ollici: 
ttriepbone  cxcfaarRea,  &c,  to  D«&  SI,  lUML  Tha  lilt  udodM  all  tiu 
rort  Ofllcc  exchangee  open  at  llirtdate  mi  Um  proiilMial 
ia  COUM  of  construction : — 


A>>crt;aveiiiij 
Ayleabury  .... 

Harry   

Blaeiiavuu  .... 

Kl^ih  

Hridgrihl 

Cardiff   

OaitlaEdn  . 


Oak  

Oowtridga  .... 

Dnibattt  

EhbwTals   

Femdala  

Ilexhmn  

Hinckley   

HbU   

J-nwK   

Ijttcailer   

Llinei  i<'k   

I.lanlwit  Major...... 

I.oiidnn  

I.<:>aghb«r<>ugh   

Merthyr  Tjdvil  

MiddlmtioUKh   

MiTfCtb  

>'«wi:i  I'li  onTyna 
Ni-  Aj  -:  •\   -Mon.  I  ,,, 

North  .'-■biclil*   

Nottingham   

IVnarth    

i*vntro   

I'uotypool   

Tcntyiridd   

I'orth  

tkulk.SkitWa   

■spoM*} uivur  ••* 
Biudtton-on.Tiia ... 
8undcr)no(l  ......... 

Swat  Ma  

TitlfwaFti   

T'  ^'  .'  i-:"'y  .- 

Tou  jr  efiul   

TreturtMit 

TVhi*  

TyloiMown  ....,..„. 

'l>De  lKick„  

TrDcmcutli   

Weudovir  

Vttt  UailcpLul  


0|MMlL 

Call 

^aamagCfli 

■  

Oelaber  21,1891 



1 

SS 

FchruMv  24,  1896 

1 

IS 

Oitolwr   84,  19C0 

5 

40 

Jauiiary  20,  1890 

2 

15 

Construct  it  i4( 

1 

la 

February  7,  1890 

2 

6 

Ilaecm|ierl&.  1800 

1 

14 

Angnat  51, 1881 
CoMlructing 

f 

228 

C 

1 

VI 

Jatf    "14,  IMS 

1 

6 

s 

12 

P'Amvi'vi,  IBCO 

1 

2 

1 

16 

Avinat   18, 1696 

I 

17 

I 

11 

1 

2 

4 

23 

S 

6 

7 

8 

1 

2 

1889 

1 

9 

3 

120 

t. 

,Sfj.tciii'cr7,  1891 

1 

11 

Jane        b,  10  2 

37 

Jaly        4,  1(02 

1 

8 

(i<  i..bcr     1,  If  82 

31 

(r,2 

An^Ukl    31,  U81 

5 

109 

I»r<.-itibcr3l,  im 

7 

33 

1 

9 

.lulv        11,  1900 

1 

8 

l-ibi  uary  17.  IISOI 

1 

62 

June       28.  1££7 

5 

30 

scpttuii«r  1,  isre 

9 

39 

At>);u«t    22,  Ifi^fi 

1 

if2 

AuKun  51.1(85 

2 

14 

M»rv:h       7,  1836 

1 

4 

F.  bniary  7,  18&5 

3 

18 

Ucccuiber  5,  1881 

7 

63 

(lcfol«r   ^2,  18;3 

1 

9 

May         17,  U85 

1 

19 

.Sepiraibcr21,  1B91 

1 

67 

March       a.  189d 

1 

9 

Awcaak    38;  1886 

1 

81 

UmMiiKtuig 

1 

18 

11 

1 

3 

1 

8 

1 

5 

C'l'n  ilructing 

1 

13 

Nuftiuber  6,  1882 

' 

22 

Total   

141 

1,906 

Rational  Tik^um  Oo.'t  Syilem, 
At  the  aame  date  (Dec.  31,  1900)  Ui«  number  of  ezebangM  owiMd 
by  thu  National  Telephone  Ca  waa  OSS,  the  number  of  rail  olCcca 
2..'>5S,  and  the  niunber  of  aiaUona  200,SOS.  The  progrcci«  of  tb* 
Xstional  Oompaay'b  apetationt  «t  I>«e.  9ttt  in  <tdi  jrcu  {mhm 
OAk  olbanriaa  «tateil>  la  ahinni  aa  umlwr  ;'— 


Ytar. 


1888  (Xov.  30lh)  .. 

1889  I  Nov.  27tlr  .. 

1890   

1891   

1892  (A|itil  MMh) ... 
1895   

1894   , 

1895   

ia£6   

1897   

1898   

I90O   


No.  of 

Naat 

aallaAta'. 

atatioiiai 

126 

246 

9,938 

241 

4% 

25,71  S 

515 

692 

J  1,3/^2 

281 

917 

42,690 

4S9 

1,199 

640 

i,af-3 

«4.0«t 

S82 

1,347 

73,538 

1,534 

82,069 

tm 

1,279 

!M,407 

782 

l.S&'t 

106,1E8 

853 

1,665 

120,144 

lao 

^,814 

an 

2jSSA 

TM  eoib(»tuy  '«  exdianKes  vkk  tKltliWtdM 


— 


LOMIMV.. 


47 


AbCfdcOD    M*a««a«r««»«rtat«ia>>.  11 

n.iDff   9 

Outiibartou   4 

Duu.(ri<.-«   12 

Duiiilei-    12 

h:<linbui>-li    20 

(i,ila.hii-r«    IB 

(.ILiHgow  ^  19 

GrcoDnck   12 

Hiiiniltxu   ,.,...>rt  9 

InvcrtifM    7 

KitniHnMK.-k                       ..  9 

KIrkraMy                           ..  JO 

i.H«n   ,                   ..  2 

ITuslfv                              I  4 

I'ctth'  '  3 

.SLiillm;  «  !  11 

Total  '  m 

NOKTHOtv  nunrntoEs  { 

Bi!i.lf..id   \  15 

Dewibttry   II 


HIDIAND  PROVINCE: 

tUnuiugtuuu   


rhcMcrMd  

i'livmliy   .„ 

l)iTliy   

Miuilcy    .  ,. 
Kiddermiiittcr 


i 


12 
24 
6 
8 
i 

m 

6 


Lcicoito.*   13 

6 
6 
11 
13 
14 


Linooln 

Nurthaanptan  ... 

XiitlCnKlmm 

ShntKi-ld   

\Volvwitam|>ton 


Toul  139 


Duiluitii . 
(irimnbv 
llaUrai  . 


Hull  

IvOfdii     

Middlt-ibri^u^;*!   

Newctfllf  ttii  T}  iw  ........ 

SiarlM.ptUKii   

.•^mt-lciUinl     !  11 

^Vc«t  ll«rt(r|>ait    4 

V...11      1 


T       I  1?6 
H.  V.  P&OVIHCE:  ' 

.\»l,(nn-uiidrrl.)iie    ^  4 

lliu.'up   4 

IU  imw  ..:  15 

liirkcohri«d   10 

liUkburt]   10 

l;..|(..n    6 

lJlatk|i....l  '  6 

Ikirnlry  |  6 


BOOTBEHM  MOfimB : 
Bnumi-inouUi  ............... 

Itrightoii   

' ;  C«ji(bri<igo  „.., 

.1  UanterbaT}'  „  

*  T^uivai^  .................t...... 

ICi.llwurae  

(iuiKUuifil  , 

H.  nliii'.^<  ..I 

l|i»vru'll  

I.  UluU   

.  MaiibtoiNt  

Nonnah  ......,.«........*..■ 

:  <lif„rd  .  

I  I'xtttllUHUlh  

It.»ui»^'.*te   

licniling   

liy.l.^   

•  .St.  Hiltvt   ,. 

S-tti'.l  iitii|ri>'i  .  

IVnbridRe  WulU   


Total 


lUry 

l).i(U!liH   

l.mcAMter  .. 
l.ivi-rp'M'l  .. 
>lai>cl>-»ier 

oUlbam  

rreatun   

UmihAilo  .. 
Souihp.irl  .. 
Sloi'kpurt  .. 
Wiirrlngloli 
\Vig»n   


! 


s 

6 
4 
17 
90 
3 
8 
3 
4 
6 
6 
4 


I    WSnSBK  nOTnCB: 

BiikLjI  .„„...  2S 

CinlilT  

Kv.icr  „..  11 

(:|.ig<'<-<li'r    81 

Newport   Vt 

\  PlymoiUh   88 

SmmM   •   IS 

I  Tprtpii^    9 


• 

14 
7 
7 
7 
1 
13 
8 
10 
16 
8 
18 
4 
5 
6 
19 
U 
0 
« 
4 

IfO 


TdU) 


UELAMD: 


C*Ht  

I>ul<liii 
Lininritk 
liondonderrj 
WalcrAinl  ... 


1» 


18 

8 
18 
6 
5 
6 


TwUl  I  143 


ToUl  66 


Grand  Tt4«l,  988. 
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Municipal  rxe\ange\ 
The  only  "  inaDicipal"  tx-liioge  which  can  be  imi  to  have  been 
in  actoal  opemtion  at  I>tc.  31,  VJuy,  was  thai  of  tLe  Sutei  of 
OviMBMjr,  of  which  lh«  folloirinK  paiticalm  in  gtvcn > 


Subforibe™ 
coQiiccteil 
direct,  ; 


Biteniion     PuUUe    i  JnncUon 
UoM.     IdepU'Jiiea.  Uoto. 


SulVtar-Port   368 

BL  arapKMP-    77 

Caatet    46 

St.  Mariln't   77 

St.  r«t«r>WaMl  n  .........  H 

l-'ontH   B 

Bni]r«-RiMd    19 

  «06 


81 
4 
6 
1 


« 
S 
4 

6 

1 

2 


10 
6 
4 
6 

a 

8 

2 

16 


Tt>t«]  number  uf  liow  of  all  description*,  6fVl. 
The  St.  i'eler-rurt  exebau^  bam  in  oklitiuo,  &v«  Mrvitie  ItiuM,  *is 
prirtt*  UqMi  and  Ibra*  irenMo't  ■iarnu, 


■EMBIOIL  FOVBB  UT  BBRtea  WOBKS.* 

IIV  W.  OElPKt,  U  I.KE. 

It  i«  a  matter  of  r.»  aumll  importance  to  Briliith  tnaDufacturers 
that  they  should  t  ike  cvrry  powible  t>r««autiuii  to  adopt  the  most 
cfon'inijcal  nni\  vlTi -ii'iit  iii^'uns  of  driviD);  their  iiinchiDery  ;  inJeed, 
>:-iU-  !ii>  !i  III  t!;.-  <  ulxli'.y  unU  greateJit  forttiKht,  *uch  08  Lord 
IUiBci>eJV  and  Sir.  C'a  imli.  il.iiii,  have  rtcfiilly  ttamed  us  t"  ?»p 
prepared  in  thiacetutiry  fura  u  <tijniercialand  iiiauufacttiriiiK  -Utu'/k' 
with  utber  cmuitrieii  on  a  scale  uut  luliMurtu  ttzpvricuciMl  iu  the 
MBluj  which  hMjnttdMid.  Tolhii«id,thia.hti»  finst  >:  ni-iJtr 
whitanlh*4ebeliiiith«  fsbtlDff  mtthMt  of  driving  works  ^d 
hunrdMteieity  cau  b«  n'.ill^  '.  \r>  uhviato  thctu.  Older  methods  of 
opnutiBg  imi^nrtant  woik  in  v  ji^uc  iu  this  country  may  be,  broiadly 
•poking,  divided  into  three  clamea  :— I.  Worka  driven  lir  one  large 
OlgllM,  from  which  the  rower  is  Inininiitled  by  khuftirg  to  the 
vaSoUD  toiils.  2.  'Worli?  dr-veti  by  te|aratc  eiit;tnt -•,  ca-?i  receiving 
ita  Nteam  lh:iiii;;li  li.iiK  niiii)in^  from  a  (.■I'ntrul  li.uik  if  boilers. 

3.  Workiii  (irivrii  by  buileig  aad  cnginei  acatterud  over  the  worltf. 

Clau  1.— In  thia  caao  the  engint  tlUMtId  be  already  opantinK 

under  the  moat  favourable  conditions — viz.,  with  high  preasnre  ateam 
and  condeniinr,  which,  conse<|nently,  cannot  be  improved  upon.  On 
the  other  hiiKl,  the  power  is  tranfmittt  t  hy  np?  ',  li«li.H,  or  seariDK 
IVdiii  i;;u  cui^ini:,  by  means  of  »hafliiig,  to  I  hi  ni.'it  liii.rry,  witij  a  loM 
which  may  be  small  or  great.  1  prtip>>ii,  U>en,  Uri«lly  to  diacu^a  tbi>«. 

Lorn  in  Ska/ling. — In  i»n>c  ca»«s  wliere  the  works  ar«  compact  and 
the  machlneti  are  well  placed  the  l<«a  may  be  gmall ;  ua  little  as 
ai  ptr  rent.  mA  even  IcM  hai  boeu  recorded  ;  but  thi«  is  only 
obliiineil  whete  the  nbsftirtf  fli'.rt,  by  tlfin^  great  caie  in  the 
lining;  of  the  th.i'i  un  I  niij  ii-lnn  :.•  nf  the  bearinRs,  and  by  piving 
more  than  ordinary  alt«uUua  tu  tlia  iubriculion  of  the  bearing!  ;  il 
is,  further,  only  obtained  where  the  shafting  nud  bvlti<  arc  well- 
prqportioaed  to  their  work,  and  where  th«  load  on  tiie  uuchinca  is 
ooakiat  In  tJic  majority  of  caaes  the  Iom  <•  gtMtw.  I  Ciiind  at 
the  Briitol  VH'iiKKon  Work^  prior  to  thft  intiodaetion  of  olcetric 
driving,  it  varied  from  82  to  57  per  cent ,  and  in  one  case  con- 
aiderably  more,  while  thu  loaa  generally  waa  nearer  50  llian 
40  per  cent  At  the  IlarlU-pool  Kagine  Works  Sir  Thomu 
Hichordaon  found  it  to  vary  from  35  to  70  per  cent. ;  the  average 
was  43  per  cent.  At  Furneai,  Wca'garth  4  Co.'s  engine  works, 
Middleahroogb,  in  oue«h<>p  where  two  long  linra  of  shafting  and  a 
cimpnTativel y  ^miH  nnniber  of  tnola  were  used,  the  loss  was  ''t  6  per 
cent. ;  111  ti*ii  ijtliiT  9ho[i^  it  win  .iLil  12  per  cent  In  the  United 
Stattui  ^Ir.  C  11.  Bciijiimin  made  .lomewhat  exhaustive  U»\f,  trnn 
which  I  have  compiled  the  following  table. 

It  will  be  sten  that  the  lota  varies  from  14  to  Si  per  c<nt.,  the 
Cftngo  in  tix  eaits  whm  the  ina<-hiui.4  were  doing  heavy  work 
bangtfSperenitaBdJn  tlx aMM  of  light  work  mrcent ;  in  the 
fomar,  however,  Iha  load  wat  nnanlly  variable,  while  in  the  latter 
there  wait  a  couaioat  fiUt  loaoT  It  will  noteil  that  the  power 
transmitted  in  these  UiU  wm  cotiipuratively  small,  generally  cou- 
n.lerihl  *  under  100  it.p.  The  average  ii  r  per  .«<|uarc  foot  of  sliaft- 
ingwa8U<Mf(.  Tlie  n.i-.  p.>r  bearini,',  column  7,  i*  nearly  as  great  for 
light  as  for  heavy  shafting,  probabi>  on  account  <  f  the  greater  speed 
of  the  former.  It  is  obviou",  other  tbiiign  being  f<mal,  that  the 
larger  the  wurka  and  the  grealur  the  averiige  dii«laucu  ot  the  machines 
fpjm  the  driviuK  engine,  the  greater  must  be  lb«  Um  in  the  ahafUng. 
It  may  baeaprciud,  thexcton,  that  there  are  mmy  m-tka  where  the 

*  Abatnct  »f  a  l^iicr  ml  bafwe  Iha  OloaceaarihiR  K>q(lMcrbig 


Katuro  of  wurk. 


Wire  (Iraving  and  politbiog  . 
Strel  iitamplDgandpoliallhlf.. 

lliiiler  and  iiiacliiiM  worit  

Dridge  machinery   

Heavy  ma-hlItl^  wmk  

Heavy  matrhioa  sork  

I,il(lit  machine  work   

M  inufaclure  of  siuall  tuoU  .. 
.Mnnufacture  of  small  toolt  .. 
.Scwiog  uiichioea  aad  Hcjelei 
Sewing  iri  i'hiiisj  ..,„..„,,,.., 
St-'rev  l:l4cfiii:f-i  .lltdl 
Steel  wocni  nrrcw*  „„ 


Total  H.r. 

5  t 

i  s 

1 

C 

s 

» 

to 

■-  i 

1 

2 

1 

^ 

T. 

400 

33 

.J 
J 

14 

058 

1-37 

1-76 

74 

77 

98 

03i 

0-81 

24 

38 

65 

1 

477 

-»  f  a 

021 

0-65 

O-tg 

59 

81 

1 

323 

OH 

0'34 

OiZ 

112 

57 

1 

67 

023 

C58 

045 

168 

54 

1 

Sod 

0-31 

08 

047 

.  40 

51 

1 

276 

0-27 

oai 

009 

1  74 

51 

1 

S 

OA 

0*9 

C12 

52 

1 

25 

023 

021 

on 

vx. 

;i7 

1 

43S 

0-43 

039 

021 

107 

70 

1 

508 

C13 

041 

015 

241 

47 

1 

6. "3 

0-38 

065 

0« 

,117 

145 

i 

253 

Oil 

OIB 

OU 

n« .  ,vr  loxes  are  exceeded ;  indeed,  it  baa  been  atitted  that  ia  e  lun 
I'  tt:  n  mill  a.-  little  as  1  pet  Sent  of  the  power  of  ths  eng^am 

applied  to  the  cotton  itself. 

i'liu  2. — In  this  cau)  the  ateam  miyb»  e x)nomically  gener<lt(l 
by  a  central  bank  of  boilers,  but  it  is  transmitted  tnroagh  loag 
lengtha  of  piping  in  which  condunsation  and  loss  of  prcaanre  remlti 
while  the  engine*,  eport  fmoi  using  wet  atooB  at  a  low  pMnu^OM 
in  themselvea  uaiiaUijr  «|  Iho  moot  BtMconomlc^ tjpo.  FtnttUM, 
there  ia  the 

Lost  in  SItam  Pipu. — This  is  frequently  the  most  acrious  Ion  fl( 
all :  it  is  one  which  is  not  readily  apprc  :at-'d,  while  on  the  other 
hand  it  i«,  gencrilly  speaking  a  contiiriuu-  1  i^js,  not  only  through' 
lut  thv  liny  I  nt  also  at  niKhU  In  h-jw  many  ua^es  is  steam  ahtttuff 
till-  ]t]u2  vihil.j  the  engine  is  n  WDrkinr:,  w;;.iTa  it  is  the  castoiii  for 
I;.L'  1. 11^;  nr  i-lrivor  to  sbn?  'luwn  liy  tin;  i-:i^;iriL',  not  the  b  ^ilpr,  stop 
vulvo  '  Muro  L'']H'vi.iIly  ilj^i  thi^  ipui-'.io-j  ^Iiply  dj  ent;ii;o;«  Win 
intermittently  where  the  loss  in  the  pipes  forms  au  even  greater  |>^(• 
cantega  of  tho  eooujiortlieoi;  amaU  power  naid.  Further  thuiuiil; 
even  wiion  the  houar  atop  valre  ia  cloeed,  how  often  ia  it  Am  em 


that  the  Bt«M  la  olilwtiially  shut  ulf  from  the  pipes  !  if  y  experieilM 
ia  that,  in  tho  Ttat  majority  of  case*,  the  atup-valve  leaks  aad 
allows  the  steam  to  pafs  into  the  pipea,  si  that  continual  coti- 
densatioD  takes  place.  It  ia  true  that  the  pipea  sliattld  lie 
efficiently  latfcted,  hut  o\'en  then  the  loea  is  couaidenible,  while  in 
mwt  worit«,  w  iicri!  long  pipes  are  used,  the  lags[ing  ia  cither  inferior 
or  ther*"  little  or  none  at  all.  lliiis'hly  speaking,  this  loa  in 
conden.^alinn  anumnlj  tu  no  Its-  lliju  the  cquival'  at  in  stealil  o( 
half  a  Utu  oi  coal  pt  r  annum  per  K<iuare  fool  ot  uncovered  pipe  aor- 
face,  if  continually  iioder  ateam,  and  cipoeed  to  thu  atmcepliev, 
while,  with  the  beat  losing,  the  eiiuivalent  ii  I'M  of  a  ton,  TJm 
importance  of  tbie  hm  le  at  once  appunit  it  it  M  leaMPfibeied  tint 
an  aggregate  pipe  nuface  of  aeTciel  thouaiad  fqnan  feat  ia  tf«qii«irtly 
founain  a  l;irt;n  work*. 

L'isf  ui  y-.n^inea.  — Where  the  enginf*  »\uM  aui  sjattertd 
throughout  the  wotln  at  8  dittance  from  the  Itoiler',  it  is  almost 
invariably  the  ease  that  thcif  am  low  pres»ure  non-condenaing 
engine].  Th^  aikj  oooiMM  m  ateam  tnvthing  from  Mh.  op  to 
25(ilb.  per  I  H.T.  poT  hoQT.  Aoiofdiiig  to  Hr.  Bryan  Doakiot  who 
tested  101)  dill'crcut  i  ni^iDen  taken  et  random,  the  average  waa  ISOlh. 
per  I  H.I',  per  hour.  ^Sir  T.  Kichardinon  ftated  in  a  Paper  read  before 
the  North-East  Ooist  Inslitntiou  of  Enginccr><  and  Shipbuilders 
that  be  found  the  average  cousutuptioD  of  31  diOcreut  cuginea  in  lii> 
own  we-rk^,  cvclomive  of  lt<mv%  in  «>tean)-pipc»,  to  be  'y}\h.  pfr  i  "  f 
p.^r  linnr.  '! he  I  ■iluwiii^,'  lu'i/.a  summariMS  the  rL--iiU-«  rif  vsri-  iu 
te«t«  wlticii  I  miuie  upon  live  engine*  which  wer^  «tt  iLc  tiinti  u^i 
to  drive  the  Bristol  WugKon  Work«.    The  engines  varied  in  ai/e 


frow  100  il  V.  to  H  ii.i>. 
alOHnpipca. 


The  ruiultt  are  exclusive  of  loasu  in  the 


Lbf.  alcam  per  i.H  .v.  hour. 


EngiOOi 

FtdlkMd. 

Normsl  luiul. 

Light  load. 

1 

41^ 

4b 

687 

9 

40 

44 

1  470 

i 

70 

96 

'  96D 

33 

1  48« 

I 

38 

1  3M 

It  is  probahlo  that  in  many  coms,  more  especially  where  the  eogioea 

are  old,  in  bad  rendition,  witli  leaky  valves  and  pistcn^. '  i  Hy  l  acked 
glands,  no  drainage,  ami  iiiefflcient  lagginp,  it  will  be  l'  nini  th;a  the 
confumplion  of  fcleam  ia  uear»r  to  the  largest  of  IheaUmi  ii.  in< 
than  to  the  HiialUst.  (I  need  Jvmind  the  members  of  tin?  ■  -  itt.v 
Umt  modern  compound,  or  liipl«  »xpoiwion  condensing  engine* 
■hoiild  not  DM  more  than  1Kb  to  KAh,  of  atom.) 
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Claw  3. — In  tLi«  catecorv  am  iudaJed  work*  where  sepante 
engines  mar  be  oompan,u*4r  ^"tf*  *<>Bh  Ittving  iU  ova  bnter,  or 
the;  in»y  be  »iim1l,  tnch  M  ar*  Um  tngliiM  and  boflen  foand  on 
atMm  ertne*.  If  the  ecginca  arc  large  tbe  probal>ilitT  i«  th^r.  th«re  U 
txceirive  loss  iu  thafiiog,  and  the  fact  tbat  llie  Ikoikti  are  mt  liaskcd 
in  one  place  involves  loeacs  in  the  handlinK  of  the  coal,  and  in 
tlie  efficient  workioK  and  roauagemdnt  of  the  boilers,  which  are 
obvifj-t'.  "Whi'ri  the  englnst  and  boilera  are  small  they  are  Tint  only 
mo^i  wim'eful  in  coal,  but  thcjr  in\oh-e  great  labour  ami  atitniiLin, 
the  upkeep  is  exp«naiv«;  io  fact,  it  ia  umott  uoBecewary  to  dilat« 
vyn  tht  fiZMiMn  ton  «f  ihia  ^ytitn  tf  optntiiig  a  worn 

ELECTnic  Driving. 

W*  now  come  to  the  consideration  of  the  chief  anlijEcl  of  this 
Ftpar,  and  (bai  l»  ta  aacattain  htm  far  alaetiiei^  caa  aaaiat  in  over- 
coning  tlia  Imm  m  luYa  dbenned.  In  dia  ftnt  place,  I  am 
desirous  tliat  Jon  should  not  mlaundetstaud  me,  in  that  it  is  far 
from  mytlrtaBtioD  tu  aucrt  tbat  electricity  a Iforda  a  pinncea  for 
all  and  every  case  of  evil  I  have  occa«ionalljr  examined  works 
where  there  is  litile  or  no  object  in  rutorting  to  electric  driving. 
Wore  patlicniarlv-  tliii"  tlie  e».««  whtre  Ihv  i-nj^inei!  and  >s%aftini; 
are  new  and  wM  ii(.'iit;iK-'i  unJ  l!.u  works  at  ih'--  tanic  limu  ure  cijru- 
yttft.  \n  stlili  cii'ir  iliL'  net  fjatn  irii^lit  uul  jmy  a  rcis  >niV.!e  iritereal 
uii  Uie  cofl  of  m.ikitii,'  liic  nllLTii'.i  jii.  Thuc  nny  tvon  b*j  exi-.jplioaal 
ea»t»  where  il  would  not  pay  to  adopt  electricity,  notwithataading 
tlukt  tbe  conaiiUntion  ba  made  before  the  worka  aia  craettd,  but  1 
have  not  yet  seen  or  heard  of  such  a  cate.  Ortainly,  it  is  not  pos- 
■ihta  to  lay  down  a  haid-aiid-rut  rale  on  the  sabjeet,  for  aadb  eaie 
BMiak  ban  its  omt  do«  and  fall  consideration.  I  n  order  to  taeilitete 
this  couiidenlion,  let  us  «te  what  losses  take  place  in  the  use  of 
electric  power,  ts  that  we  may  compare  them  with  Uie  Iomcs  already 
discusetd.  There  i»  first  the  lose  in  tin-  cIl"  trit  f.tnenitijr,  wliith 
should  have  an  cili -ipiicy  of  90  to  '.mi  i>i  r  cctii ,  lUjiPi-ailin),'  uj>i_iu  tin.- 
size.  Next,  tbcri-  i<  tin-  Vv*  in  tin;  cijaducto.'s  betwtea  fiL-nuruior 
and  motor,  ishkh  tlrivnU  ui>:n      i|  taatity  of  copper  imi  iuta  the 

CODductOT!>,  oil  llitir  liMif.;tli,  uml  <m  tht!  tmt'xfn  til  tlif  cleoUicity. 
In  an  oriiiuary  w:itk<  uiiinj,-  -1  iQ  to  400  '.  ulu  tlie  In**  uov.l  not  exceed 
4  to  8  volts  ;  It  might  average,  nay,  i  per  cent  The  loss  in  electric 
■oton{,Malad  aaapainataga  of  nil  panwr,  mtiai  fma  ateat  B  to 
SSpereaat  Tba afleianegrntaj ha nqgUy stated aaMloin 

IWnnnMtoit   SB  iwrasBl.  tfltisflcp. 

10  diiio    90  diUo 

2?  .liUo    80  tlilU. 

5  <litlo    85  ditto 

2  ditto    Bi  ditto  * 

1  dim    79  ditto 

I  dittu    75  ililto 

It  will  be  eetn  that  liie  I'Uicitijijy  vjuio'i  rnnHi;li.Tnlj]-.  according  to 
ti»,  more  especially  in  the  case  uf  the  motors,  but  for  the  sake  of 
arisen  we  may  take  the  foUowing  ss  Ctir  average  vIKciencies  :— 
Oeiuraium  ,  „          Oi  per  cent. 

    K  da 


Total  efleiniey    76  do. 

Tliat  iv,  at  full  load  T^i  per  cent  of  the  power  on  the  engine  shaft 
is  ilelivered  at  tbe  shaft  ol  the  motor  ;  deducting  the  friction  of  the 
tngioe,  which  will  n^wb,  mr.  10  per  cent.,  we  then  hwn  <''^  per 
cent  of  llif  I  H  r.  nf  thi:  .■n^-mt'  d<  Uvered  at  the  motur  =i!.itt  ;  an 
three- <inart«T  ln;vl  i:  \v:,.uM  !  f  »liriiit  (ii  per  cent,  and  at  liail  Irmi 
aliout  HO  pfr  cfnt.  Tlu'  flli-iern^y  of  ttia  electric  mii^liinery  niiv 
vaiy  sUghily  aixording  to  its  detign  aud  tite  ttate  of  thu  load,  but 
the  sbnrsreaalls  may  be  taken  as  a  fair  average  ;  you  will  not  be 
far  out  if  you  take  it  that  tie^-third*  of  ih*  ituv.  of  tht  tngine  i* 
dWwrsd  a(  iA«  tkafi  tf  On  natar.  Wa  wm^  mm,  I  Aaik,  fwoocad  to 
cnsiiider  tfaa  aaf  ing  posiibla  in  tlw,  varioui  eaaca. 

IMmfjofi  of  Lou  in  fSU/tuir;.— In  tbe  case  of  heavy  tools  there 
lliDvldhaBO  shafting  necevnir,  a»  each  tool  would  have  ita  own 
ai0lor.  The  light  tools  may  alto  have  each  their  separate  motor, 
but  fUa  involves  a  heavy  firat  cost,  and  very  small  motors,  as  we 

have  seen,  are  lesA  efficient  It  ia  advisable  and  MstOOMUy,  there- 
fore, to  arrange  the  lighter  tools  in  groups  by  mfats  ef  a  limited 
fitcnt  (if  fliaftin/,  optratdl  by  a  lari;c'r  mritnr.  For  enamjile,  whereai 
80  maclunt-T,  ciicli  n-inp  1  ii  r  ,  rtM|nire  m&torn,  t^nti  motor  of 
10  il  r.  n^ay  snllice  to  drive  tho  ■whole  group  ;  tiiu-s  '.lia  length  of 
>haftil>j;  liiroti|.li  wiiicli  the  pnvi-r  ]ia?:Hs  is  generally  enormij'jsly 
redneed,  while  heavy  driving  U«lt»  or  ropcti,  t<^£tLer  with  gearing, 
angle  or  otherwise,  may  be  abolished.  The  loss,  then,  in  shafun^ 
may  be  dispensed  with  in  heavy  tools  and  minun.iaC!l  in  driving 
saiallertoak  rartheriitauwtlwnaMBbeRdtliatttaantamiMj 
ba  eatllfswitxihad  cut  and  off  at  wi]I,aiid  that  while  th^  an  standing 
there  ia  no  lots,  whereas  in  tbe  case  of  shafting  tbe  h  ai  la  a  continuous 
one.  For  machinery  working  intermittently  this  is  a  mo6t  important 
consideration.  Takp,for  example,  tbe  nil  ixtriime  case  where  60u.i>. 
of  machinery  ia  running  only  half  the  !uU  time,  and  that  the  shafting 
whieh  drives  it  is  abaorbtiig  continnally  60  u,r.,  say,  for  10  hotus 
per  dian,  ihsre  vovld  he  WO  h«n«'pow«r  honrs  lost  la  the 


and  S60  hone-power  hours  nsad  tn  the  toola^  ao  that  oat  of  7M  bocsa* 
power  hoosslwtOhisds  aia  mated  in  abaftinit  There  are  many  eases 
where  the  boon  ef  naa  ate  laia  than  ana'kall^  and  where  the  loas 
would  he  oven  greater.  As  wa  have  slread/  mcd.  the  lo  s  in  tram* 
mitting  the  power  from  the  engine  shaft  to  tin  shaft  of  the  motor 
is  24  per  cent,  or  lets  than  one-quarter,  we  arathaiafore  in  a  poaitioii 
to  estimate  the  living  which  may  hi  eipectel.  InaMUeawsit  will 
be  seen  to  be  a  large  one,  in  otheri  not  sa 

Saving  cf  Lott  in  SU^m  Pipe  k—TIi*  cables  conducting  the  vlec- 
tr;c'ilY  front  tbe  generat'sw  ti  tli?  mntori  take  tl>e  place  of  the  lung 
^t^  im  pipes  apperUuiiinp  to  C'li?*  2.  in  thi:  tirit  ]ilaiju  it  must  bo 
rdiii-  nrwrpd  thf.tc.  in  no  Iobs  inc-.trretl  in  lliow  cables  except  daring 
tbi-  tiiii'^  the  ill  itora  are  a^nu.illy  in  use.    Morcavar.  the  loss  which 

takes  place  is  proportional,  witkiu  timits,  to  the  load  on  tbe  motors. 
Theaataal  loss  bimJm  made  ai  sm%ll  aa  vovplemhfMttina  in 
plenty  of  eopper.  We  have  alreidy  seen  that,  at  fall  loaid,  the  Mas 

maj  avenge  about  S  per  cent,  and  for  leas  thnn  full  load  the  loes 
would  be  emalter  :  so  that  it  would  appear  to  be  almost  negligible. 
It  may  be  noted  that  the  loss  in  the  a  team  pipss  cannot  bo  miuimiied 
by  increasing  lli-^ir  aiz°,  for  whiUt  increasing  the  dtamicter  will  redoes 
tin;  I  i^-t  of  pressure  at  tbe  dist.int  end  of  the  pipi^  yet  it  ineiesiaa 
tbi'  rvliating  surface  and  therefore  the  coadMuatioa»  in  fin  same' 
proportion  a«  the  diamett-ria  infn'  ise  I. 

Having  of  Loit  il  K'l  iinci.  ~  \  lm\o  alrciiy  givjn  ili'n  ui  to  lli  i 
consumption  uf  ete&ui  la  fir-i'.  clais  engine*,  sueti  a<  woubl  b»  Uied 
in  driving  the  generator-:.    I  jnit  it  from  131b.  to  l>Uli.  of  »team  per 
Ml  P.  p>r  hour.   You  liivo  iilso  seen  tbm  S'^  per  c*aL  ot  the  i  h.p. 
will  b3  delivered  at  ths  shift  of  lb;  niUor^.  s>  that  the  steam 
required  per  K.F.  on  tbe  iiDtor  shaft  woull  be  from  lOlU  to  S^llb. 
per  hour.   WahaMAnlhacaaan  thai  the  ataam  enquired  by  separata 
small  cDgines  fitlat  tfom  MIK  to  ttOlh.  per  ihf.  per  hour,  aay 
from  551b.  to  3761b.  per  D  H  P.  per  hour,  to  th»t  th<«  saving  of  steam 
by  the  use  of  eleetrieitf  on  this  seore  would  be  any  tiling  trom  :SO)b. 
to  2* lib.  per  Imrse-power-hour.   When  it  i*  remembere»l  that  the 
amount  c!  wuicr  evaporated  pet  pound  of  coal  i*  from  Olb.  to  Olb., 
after  makuv  all.jwinf ;  for  b  )!ler  faediog,  &J.,  it  will  be  seen  that 
the  saving  iu  c  il  p  -r  bor» .■  pow  .  r  Injur  may  vary  roughly  from  31b. 
to  401b.    It  is  true  tbat  a  consumption  of  iOO'.h.  of  »team  it  an 
exceptional  one  ;  I  have  only  taken  so  outiiJi-      ti,'iire  bjciusc 
of  the  authority  of  ilr.  Uryan  Donkin,  win,  ai  1  have  already 
pointed  out,  hat  found  the  average  of  100  enginu  to  ba  no 
leas  than  I50ll>.   Aa  a  rule,  I  should  expect  to  ttnd  the  saving 
ia  ooal  naanr  the  smaller  fl^uie  and  somewhere  between 
31k  and  lOlK  per  lM»so•I»we^hoBr.  That  the  saving  ii  consider- 
able has  bocn  alrendy  dcmonatralel  in  a  large  number  of  worka. 
At  Sir  Thomas  Uicbardson's  the  steam  which  is  now  nsed  for  driving 
by  electricity  is  generated  by  t«'o  b  nlerf  whieh  have  re(>U(-ci 
no  lcs«  than  i-i^ht  nnun  b;>ibT.",  uii  i  S  i  .iiiviliaries  that  had  been 
neoeasary  on  the  old  system.   At  the  Uristol  Wagjon  Works,  five 
Lancashire  b  ilers  were  required  on  the  old  system,  wherta*  tM 
boiler  »i!f1i««  to  dri»'e  the  works  on  the  electric  system. 

.^'ji  i;i;(o/  Jfa.'ir  .'il  l  .S(cTt-j.— I  hive  [i  jiutcd  out  that  witii  .imall 
scatttted  «;ugiu«;3  it  iji  generally  iIil;  prdiclicc  \o  wjrk  non -coodeuaiug, 
so  tbat  the  whole  of  tlit;  Kcd  water  i<  y.r' 'bibly  b)->U  wbile  we  have 
already  diacuaaed  the  waste  of  steam  iu  the  atoam-pipss  and  eneinei ; 
it  will  sulSce,  thaniMib  to  MiaA  eat  ihU  in  taa  eaaa  of  aMtrio 
driving  by  iIm  nse  ef  a  sorfiua  eondanaar,  pmotkally  the  whob  of 
the  water,  hitherto  used,  will  be  saved,  provided  always  there  is  a 
auflioiency  of  cooling  water.  The  stores,  oil,  &:.,  used  by  one  or  two 
large  engines  are,  of  eouiaa,  lass  iluB  thna  uaid  hf  a  nnaihsB  of 
small  engines,  sad  Uia  akotdiB  shoBld  net  lass  tA  than  the  shafting 

Ihev  displute. 

Witb  re>^iird  tn  Cliis  3,  ibu  inlividiu',  kmcH  i;i  ibo  .ib%lling  or  in 
the  engin^B  may  be  Iff,  but  the  totjil  sa\  fbonbl  in  m»ny  ivim's  ba 
quite  as  much  aa  in  C'laAiei  1  anil  \:  i?  trne  ibm  wln-rf  the  •  b-n- 
tticgeneratoi'i  are  woiking  atcaobsdncably  hsa  liuu  their  full  normal 
lovl,  there  will  be  an  additional  loas  depending  uuin  the  stale  of  the 
load.  The  amount  thereof  muit  be  detarmmod  according  to  tbe 
worka  uadar  liiarnsiiieni  WiUtaasnU  works,  or  where  the  motors  ate 
large  and  llMinKle  vetf  bletniitlaBt,  it  will  be  more  necessary  to 
consider  this  than  In  the  case  of  larger  worfc^  where  the  variations  in 
the  loads  in  the  individual  departments  tend  t)  cincel  each  other, 
and  produce  an  even  load.  One  case  I  have  in  min  1  where  it  was 
found  that,  in  replacing  separate  engines  ag;ncgatiQg  1 ,0(>J  a  v.,  the 
power  of  the  electric  ^«mcristor,  owiog  to  this  leveliiag,  waa  only 
required  to  be  250  li  r.  I  ^bouU  also  remark  that,  where  the  load 
ia  variaMe,  ii  ia  well  to  specify  that  the  engins  aad  MneratM*  shall 
give  iti(  ni\Kimum  e9teiaiM!]r  nt  atsnswlMt uai  tluB  ful  loiid,  asgr 

thr*«— :jU  irter  bia  l. 

.Sjriii^  of  Li:'io,;r,  — In  C'lisa  1  Ibu  rnuy  iie^lec:eil,  liiit  in  Class  i 
it  la  ii\i\  Loai  tUiit  mora  men  are  required  lu  iiUtiiid  to  a  number  of 
engines  than  to  one,  while  iu  Class  3  there  U  the  further  ^ 
labour  involved  by  the  use  of  bo  lers  scattered  over  the  work's,  awaa 
the  fiMmeaatanotutiUaad  to  liiafarMl  «ilanl»a»l  there  isa  faitiicc 
iM  ef  hbow  in  distiibntbit  «aal  and  daaliag  wiih  Mha% 


(A  he  etHlkHuL) 


Digitized  by  Google 


THE  FLEOlMOIAy,  APRIfi  5,  1901. 


♦ 

tfttj  TtUtf,  PrtM  nzpaiiM  ;  fort  Frw, 
Bdltorial,  PnbUihiaK  naA  ?itiiUBK  O0OM, 

1,  2  A  3  SALISBURY  COURT,  FLEET  ST.,  LONDON. 


A  '4  IMtm  nlaliug  to  SaturUtiim,  Aiiverlisfmmti,  tmi  e(i«r  teiMm  wuMm 
thoM ti  aMmtii * ll» jyifclw-Tim  Ei.i-<  i kici.\n , "  SMtimy-mimi, 
Pli$t-ttmf.  Ixmioih  MJC  Chtfm  md  Momtf  Otitn  tkutU  U 
/jmH*     "The  Euctuctan"  PrinUng  md  MMWMm  CMMV, 
£MIM.  mJ  bt  irettU  "  OmtU  and  Co." 

Alt  Biiiorial  Utttri  to  bt  aiirttitt  to  The  EditOH. 

AH  liltfrs  for  inttrtion  in  "The  Fi  e  : i.  :^ian,'  or  ccntaiuing  qntttiOHt. 
mmtt  b*  actoa^miU  Igi  th*  nam4  m4  aJ^rtti  oj  ik*  writtt  at  tm4tM$  of 


JMilMik  M§tKllll9ktllHrUiakmo/tmoi^m(m$«ommimieati<m$, 


tJtm  Votmus  of  •*  Tki 


»  friUf  monUmt.  in  Um  J9I  9» 
raHmof  booktUlli  thrcu^md  M* 
b§  oUtbiti  of  M  Btmklmmd 

UufOffien, «  ab<nt 

Criplloni  to  "ThI  ELECTIICIAh' 

Electsici  AK  "  tomwmct  fa  AfrO  Mi  OOabtr. 


■Mfn^iif  wtjtiU.    II  it  M  fl4  at  lit 
MBnfiem  on  triiaf  monung,  and  tan  bt 
Hmtnmdort :  or  ^ttl  from  Ikt  PubUikiHii  Ofieti,  it  abov* 
•mtaolllitira  BktM,— The  Rate*  tof  SobKripiloni  to  "Thi  ELicrilciAh' 
•ieuiiad«f:— 


"Thk  Eiictxiciar"  o/tr$  iiutptional  adtanUftt  to  Aittftiun, 
Oj  Xha  lArgwt  dnaUUM  of  aay  iBfUt]!  ncetrickl 
elmUtM  au  om  UN  Wod«.  TUt  tMnmt  it  guaranUU. 


imMMmNm  tatka  PmbUiktr. 


tmm  AayiiTWttiwiTi  MmMflr  lH  mrmt  Um  mmt  natk  tka  OMtt 

not  laUr  tkan  Pint  Pott  on  Tkwtlajr.    Rtnawatt  of  $*piakttaimlb 

oritri  and  alttrtttons  to  llandingadvntitamtnUmnttbtinNUUt^ 
by  WMMiiaf.    Wrafftr  Aivtrtiuauntt  bf 
OrriciAL  Amnooncsmekts.  Adctiomi,  m 
acufiUd  up  toe  P.M.  on  Thnrsday. 


■UOTRICAL  BOOKS  AND  PUBUCATIONS. 

AU  Books,  Ntwtfattrt,  and  atkar  tnblicationt  tan  bt  oritrU  iirtet  of 
"  Tub  BLtcniciAN  Printinf  and  Publitking  Comfanf,  Limitad.  Jkt 
«riliiMm"ELW7niiciAN"SKAiu  oi standard  Etactrieal  fforknttnmit 
aamigtt 

SUBnOBtt  TUTDI«  rOX  tlLKBSAFH  neiVXXU.    By  3 

-     MW TtWWL Mm  lOt.  M.. jxxt  frc«  ;  ibmcit  lU. 

na  ■ivjiiiiv  •VIDE  TO  •viiuKijri  cabu  mriKt  b* 

■•an.  B.  K.  C.  rrnnn!  ud C  n  L>.i>.nr.  Prtc*  ei.  B*t :  (bniad,  <i  Id 
IUUMUlPHT  07  X  KAT  LITESATUBX  AVB  BniASOH.  Edited 

t^Wm  Kar  wart.  mH  »         »»>n  « til  mm  Mat!  '  am  Bw  nbliict. 

TEB  pomTionta  An  m  mivmh.  Bi  w.  a 


By  H.  D.  Wiurai- 


THXOBT  An 


L  (K!ALIMlTIO«  OV  E AVLTI  IE  BMIBiV  UtR  HAm.  Vfl. 
■<>«;»»  MWnA*6»«ABI»».  By  a.  TMmm  Oamb.  FtIm 
■mUB^il  OABLl  LATIHS  AHD  XXPAIKIVt, 

S.J!I,     )Tlco          M  .  [).ril  frc«. 

XLECTBICAL  LABOSATOKT  XOTXI  AVD  VOUI  (XUm«Btl 

AaTanMd!   Afr»nysil  bj  Ur.  J,  A.  rumiQ,  M.A.,  IJUB.   -  -  -  - 

nn  •ppllctt'  'I 

ELlCTKOMAOfiETICTHXOBT.    By Olitr  HMTiann.  W.L 
_  ISfc  M- £0.1  f r«  iSi   V  .I.  II    lTlc»lti.ed.:  pnrtfr»».  m, 

nuonoi.    By  Dr.  J.  A.  tuaina.    VOL.  I.— TBI  IHDOOnOir  (W 

TOK  11TILI8ATI0S  Of  INDtrCED  IH. UXHnJ^;'£r«£?io,|to^ 
BLICTSIC  LABM  A*D  XlXCTSn  UOHhR.    By  KSfTj:  A 

nttaiMO,  M.A.,  D.8C.  y.R.g.  K«»  t  llllim.  M  oHirlDU  nitulrallon.,  prU.  «; 
■ACEmO  DIDUOTIOB  IE  UOE  AID  OTHSB  M1TAL8.    By  Prol 

J.A.»wnM.II^  Hew tdlUon.  P»le«  im.  «.,  pot*  Jr..  ;  »br,ad  )it 
MBIEIC  KOTITE  POWEE.  BrA.T.8RU.  10».  6d.  poat  fr«. 

•■■^X?',*""'™*'^'"''  •EPAEAIIOE  OP  XZTALI  (TkMi.tl**! 

•Bd  PructlcUl  By  Dr.  OEt  not  QOM    ITlc.  lOi.  ed. ,  pet  lr»« 
ELECTED  CHKMIITBT.    Ry  1  ir.  GiinH.i  (,os,.    Price  2...  port  l«r. 

TEX  IXCAEOXSCXET  LAEV  OD  »  MAMWAMW 
A  POCXXt  lOOE  OP  BLXOTEIOAI  — Wm—  Mm 

W1XXLX8I  tXLXORAPHT:  ^^InSAlLll^o  actwm  Sfaw  wnBBOt  WiM 

A  DIOIIT  OP  TBX  LAW  OP  XLICTKIO  UOETIE*.  BLBErsiO 

TRACTION,  TELEORAPHI,TELKPHO«Eg.  Ac.    I  &  oSUSmMB 

g^Mg" .^^ttjSlftSJ  »"cftlCAl  PVXPOSXS.  By  Pmbom 
TEE  lUECTAOTUIEOP  ElECTXIC  LIOHT  CAEXOXA  A  PnoMnU 

TBI  ITXAIi   XieiXX  IXDICATOB  AXD  UIDIOAHB 
«<U»«»t.,W.W.«lAwio«».  Wo.ltM.,,o*fiiA,^^^ 

FULL  CATAUMUV  KMT 


By 
Bi.: 


«ELEOTHICI&N  "  BBRIE8  FOBTHCOMIia  B00I8. 


A  BANDBOOK  FOB  THE  ELEOTBICAL  TXSTHra  BOOM  AXS  LABOBl- 

TORY.-lir  l>r.  J.  A.  Klemino.  Fully  illu*tnt«d.  Thi-  UoilL-yk 
luutaiiiK  <ipi«.-nptiiiD*  <'f  the  n)'i»t  aj  ^rarril  mtlhodi  of  ceiidoLting 
viin  i:i  fici  r  1 1  I,  :ii'-njuit;iiieiil..»  .ir-d    f  t  ic- pjratuB  requiied. 

THE  KLBCTRIO  ABO.-By  M™.  Atbtdh,    TJiU  wiwk  l»  In  ths  pnaiad 

will  conUin  Ko  bi<t<arieal  aketch  of  tha  otrly  experimeotj  «■  tlM 
elfclric  arc,  an  well  a«  the  importaot  raniltj  of  rscent  reMarch. 

FRIMASY  BATTERHBw— A  work  on  thb  (abjact  wBl  ihortlj  fa*  paUbbed 
brioging  the  theory  and  practic*  of  tha  Primiry  BatUnr  op  to  datr. 
Tb*  bo&  wm  h«  f  uUy  Uluitnted. 


STEAM  ENGINE  SHIBBOLETHS. 

A  recent  Paper  read  by  Mr.  .1.  S.  IUwobth  before  Iho  Hu- 
cLester  section  of  the  Institution  of  Eleotricftl  Engineeri 
brongbk  {onmzd  iBTeral  pointa  ia  nomiaetion  with  "Tbt 
AppUMUoB  of  StHUtt  Pown  to  tin  OenmtioD  of  Etoibied 
Energy."    Soma  of  thf?o  points  appoar  to  bo  fsiriy  novel, 
embodying,  aa  thf  y  ilo,  tho  personal  experience  of  an  cngineir 
of  considerable  promiccDce ;  otbor  matters  dealt  with  KB 
trite  Bad  obvioa«  eDoagb.  It  ix  rather  kie  in  tba  day,  for 
imtuoe,  to  prodaim  that  "fai  »  tiro-enuik  vnlieal  [high- 
speed] engine  it  ia  belter  to  sot  the  cranks  oppj  iU'  tbansl 
right  angles."    Whore  is  the  steam  engineer  who  serioiuiy 
thinks  otherwise  ?   Bat  Up.  Bawobtb  Ix  not  always  sanms; 
madi  of  hia  Paper,  in  eanamoB  with  naeli  elee  that  be  hu 
■aid  Bad  written,  la  in  a  joenUn  style  that  f«  only  somelhiBg 
more  than  a  joko  to  tlio.=:e  who  know  almoat  or  quite  neH 
as  he  does  what  ia  tbo  serious  meaning.  Except  as  occasion  for 
tittering,  much  of  it  \i  uauallj  caviare  to  the  general  Take.as 
an  ex&n)ple,his  ooneludiogMOUurks,  which  faonr  oponifaesnoiM 
and  important  question  Of  the  flywheels  of  electrie  rallmy 
generating  plants.    "  The  groat  flywheel  cra.«,"  he  asfiiK' 
us,  "  has  burnt  itself  out ;  English  engines  built  for  electric 
lighting  purposes  are  driving  tramoan  mosl  mceessfuUy :  Uie 
appalling  descriptions  of  '  destrnctivc  stresses '  invented  to 
frighten  English  boyers  into  purchasing  American  engin*? 
are  to  be  found  lying  in  the  .fouinnl  of  thi  lnUititio:! 
There  let  them  be."  There  are  three  general  way*  of  trying 
to  convinoe  people  aboat  anytMugt  the  first  ia  to  aigM  tba 
matter,  the  second  is  to  bully  thorn,  anl  tlip  third  is  to  cijole 
them.    Mr.  Bahohth's  favom  iUi  method  is  the  last  of  tb«» 
three,    llo  raisca  a  giddy  laugh,  and  in  the  whirling  excite- 
ment of  the  moment  the  nnUiiakiog  listener  allows  log«  ts 
fly  off  at  •  tangent,  and  drops  helplessly  into  the  baaawiit'* 
expectant  embrace.    Convereions  thus  made  are  apt  to  be 
Tolatilo ;  they  rarely  outlive  emancipation  from  tho  vitialf'l 
atiuo.sphere  in  which  they  are  usually  made.    Same  time  ag'. 
as  an  engioeeHog  pieaehar,  Mr.  Bawoxth  advanced  what  he 
described  as  s  doetrine  oTMtti.  Appatently,  he  hasoferiooke^ 
ilie  fact  tliat  faith  without  work.<)  h  '.le;\J,  and  tliat  tho  dcaJfi? 
of  all  ia  that  faith  which  has  no  more  solid  founiiatioo  thau 
airy  hamoor.  It  is  eattainlj  a  mw  goifel  Ihat  tha  aignoisnts. 
which  he  says  are  lo  be  fotind  "  lying  "  in  the  Jottrtml  of  th« 
Institution,  wero  advanced  in  tbo  interest  of  American  cnginsa 
or  agaicst  the  interests  of  English  engines.    There  are  plenl/ 
of  English  steam  engine  builders  who  are  competent  to  pro 
^de  engines  on  tho  lines  of  Amariaan  praetlce.  It  h  nout 
all  a  j  ieNtion  of  high  versus  low  spacda.   The  Eogliih  hi^ 
speed  ecgmcer  can  and  dcuH  undertake  electric  traction 
satisfactorily.    iJir.,  -.vith  all  deference  to  Mr.  i; r.v'K''!'' 
>  elieve  that,  whether  bj  high  speed  oc  bj  low  IS*^> 
English  sletm  esgtna  hnllder  who  wosld  oater  ?! 

traction  johi,  compaixbla  with  what  ia  being  doDS 
largest  cities  of  Amadaa,  must  seriously  taoklo  the  ^/'t**' 
probkn.  If  cm  this  pnUem  wax  a  "aiaae" 
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"  btuut  ilself  out,"  it  ia  a  Pbteiiix  thai  will  ariw  oat  olila 
own  Bibw  at  the  omijiiriiig  of  mrj  htgt  toMUon  jok 

Tamiog  to  anotbec  part  of  Mr.  B^^v<.l:TH's  Paper,  wo  End 
an  intcrcEticg  T^iumd  of  (he  history  of  iha  d^v^lopmeul  of 
bigh-epeed  engines  in  this  country.  He  notes  the  curious 
jet  imdaniaiUa  iaok  that  the  ^oeBtitiii,  "  How  aball  we  drive  a 
dynaaio  ?"  wu  rimoit  ignoKd  bj  "  the  estabUsbed  bnlMera 
cf  krge  engines  in  Lancashire  and  Yorkebirc,"  the  solution 
bete left  to  thu  skill  of  ■■  cniuparative  outsidera,'"  such  as 
WiLi-.vKs,  Belliks,  BiiiMi,  I!Rui\Ki  i,  Ft.uBAXTi,  and  Mailarks. 
Mr.  BawoKTH  flamfe  for  high  speed.  Ue  likes  Swiss  engines, 
it  is  tn»,  bnt  not  for  the  sober  reaaoa  that  any  ordinary 
txpcrt  engineer  might  liiie  them  ;  "  if  I  hal  a  co'ton  mill  anil 
a  large  fauiiiy  of  girls,"  be  lay?,  "  I  would  Lave  one  of  tliOiie 
ingines  just  for  a  laxniy,  it  would  be  quite  as  seductive  as  a 
pletare  gallery  and  lees  expenslTO."  Aa  Ml  eogiiieeir,  bow- 
en  r,  ho  plompa  for  high  speed.  Notwithalaadlag  that 
the  solution  of  the  problem  Ims  been  found  in  dianielrically 
(^posite  ways  ia  different  ooontrios,  we  ara  to  believe  that  there 
it  no  salvation  except  in  high  ipcol.  Now,  bigfa«peed  steam 
engines  have  done,  perhaps,  more  than  anything  else  on  the 
maobinery  market  to  advance  cleotrio  lighting  in  the 
United  Kiiif^dom.  ]iut  thii  has  been  becauso  that  type  of 
engine  better  suited  our  local  conditions  than  aoj  other  tfpe, 
vhetber  of  EngUrii  ta  of  fortign  deaiga.  LomI  eoodltions, 
however,  which  were  operative  in  tho  days  when  elec- 
tric supply  from  a  given  staUon  waB  restricted  to  a 
(hoct  mdias  of  ntban  diinentions  or  less,  are  not 
opankivo  in  t)M  tame  setise  or  to  the  same  dogree 
Bowadaje,  when  we  eao  plaee  em  gnieratlog  stalioae  far 
away  from  cities  snd  equip  them  with  sets  counting  u 
thousand  horsepower  where  farmcrly  liiey  ctniuU'd  half 
a  hundred  or  less.  The  high-speed  engine  bos  been  and 
fhonld  contiaoe  to  be  a  most  valaable  lervaiit  to  the  elec- 
trical tngtrrer ;  let  him  take  beed,  however,  that  it  does  not 
becoUiO  Ilia  master.  In  the  iireicut  conintion,  and  in 
(be  intmcdiute  future  prospects,  of  eiecirlcal  imlusuy  in 
the  United  Kingdom  there  is  more  than  one  sulntiun  of  the 
froblem :  "  How  sbuU  we  drive  a  dynamo  ?  "  There  is  room 
for  both  high-speed  and  low-spted ;  each  bav  itt  own  special 
tiictits,  and  cannot  Eati?rBctorIly  trench  on  Iti  j  ground  of  Ibe 
other.  Let  each  individual  undertaking  bo  looked  at  in  tho 
light  of  its  own  apeidal  requirements ;  let  there  ba  no  jocose 
shibboleths  nor  rigid  creeds,  and  eleetrieal  enginaari^  will 
all  the  more  prosper  in  the  land. 


THE  APPARfiMI  RESISTANCE   Of  A  BALLISTIC 

auYunnmiB  or  m  moyirq  coib  ttpb, 

AND   A   MBTHOD  OF  ALLOWlflfi   FOR  THE 

DAMPING  CUfifiEHT. 

IT  navm  loeuziox,  B.to. 

When  ndQg  •  moriDg-eoil  galvanometer  for  meosnrlog 
BWgiNlia  IhMB  Ij  the  faiHittlft  method  It  miirt  not  be  for- 
gotlBB  that  lira  nolfoB  ot  the  o^  lleelf  altera  the  nnmber  of 
lines  linked  with  the  e&teoit,  and  that  the  deflMtlon  depends 
on  the  resntlant  of  this  elumge  and  that  in  the  aeaieb  coil. 
Tin;  iniluc  il  current  which  causes  the  throw  is  generally  of 
very  short  iliirftUon,  tlie  ordinary  formula  being  based  on  the 
oMguuiption  Ibal  it  lifts  all  passed  before  tho  moving  system 
ha-s  travfUi'd  apj.jreciubly  awiiy  from  iis  pDsition  of  rest,  but 
tho  change  in  the  galviinorntter  coil  takes  place  throughout 
the  whole  swing.  .\9  a  tirat  approxinialiou,  however,  we  may 
assume  that  th(!  ( ITt  ct  of  the  damping  current  on  the  dedcc- 
tioa  is  tlio  samo  as  if  it  were  all  prodaoed  in  a  very  ihort 
time  at  the  commenoament  of  the  motion. 


Suppose  that  throughout  the  ran.i^o  within  which  tho  gal- 
vanometer coil  moves  the  field  is  uniform  in  inten-iitj'  but 
always  radial  in  direction.  This  is  very  nearly  the  case  in 
well  designed  instruments.  When  the  coll  is  moved  so  that 
the  spot  travels  over  unit  scale  distance,  it  will  out  acro3s  a 
certain  number  of  those  lines,  and  this  number  will  then  be 
independent  of  the  position  from  which  its  start.^.  liei  7 
denote  the  product  of  tho  number  of  lines  oat  by  the  call  in 
this  distance  and  the  number  oi  turns  wbioh  out  them— that 
is,  q  is  the  product  of  the  number  of  tuma  in  the  eoil  and  \3m 
chuige  pndaoed  by  a  unit  dafleotion  ia  the  number  of  lines  it 
nmbraoeB- 

Now  IflA  a  aanitth  eoil  of  a  turns  bo  joined  in  Eorio]  with  it, 
the  total  resistanoe  of  the  circuit  baing  H-f(i,  of  which  O  Is 
tijc  rcfii-rtancc  of  the  galvanometer  and  R  the  remainder. 
Let  a  change  of  N  linei  1)0  produced  in  those  lioked  witii  tlie 
search  coil,  and  eau!;e  an  actual  dcllection  </.  The  motion  of 
the  galvftoomoter  coil  will  then  have  introduce!  'yi  WnV.^  inti 
the  circuit,  and  a  Biiiiplo  corollary  to  Lenz'n  law  <!bovvH  that 
they  must  oppose  the  obaogo  in  the  search  coil,  and  so  make 
the  deflection  smaller  than  it  wuuhl  otberwiiie  have  been. 
Henoe  the  net  ohanga  in  links  is  Nh  -  and  the  quantity  of 
eleehdaltjr  MBt  fooiM  tho  eirenit  ia 


where    i.-  tho  balligtic  constant  of  tho  galviinomotor,  defined 
from  the  equation  Q  -  H  an ^  u>ay  b)  found  by  means  of  a 
oondenter,  of  %  itaiidanl  ooQ,  Ao, 
HenoOt 

Kit«iKB-l*0)i-»-r'=''^(B-)>Q-ff/Jt)<{   .  .  (t)  ' 

The  correction  thua  takes  the  form  of  an  a  blition  'ijk  to 
the  total  resistance,  with  tlio  result  that  ihe  gaivanomeleir  has 
an  apparent  reai.^taiicaO'aQ  +  f/l,  whkh  nmj  faetnaajtimM 
its  actual  resLstaoce. 

When  the  constant  k  is  fo  jud  by  means  of  a  standard  lield, 
and  the  total  resistance  in  circuit  is  tho  same  for  all  our 
readings,  the  resistance  of  oonrao  cancolj  out  and  thcro  ia  no 
need  to  find  its  apparent  value.  I3ue  when,  as  13  usual  for 
magnetic  work,  It  in  varied  to  give  a  sufiScient  range  of 
sensibility,  and  also  when  k  is  found  from  a  condenser 
discharge,  it  is  neceieary  to  find  it  whether  the  actual 
resistance  is  known  or  not.  It  is  best  to  determine  it  for 
each  setting  of  the  galvanometer,  because  in  some  instru- 
ments its  value  is  influenced  to  a  considerable  extent  by  the 
adjustments  of  the  level  and  suspension,  which  shift  the  coil 
into  *  dUEvent  poaitioa  in  the  field.  It  may  he  found  bj  the 
lialf-defleetian  nathod,  nahig  « iMwah  eoil  in  whkib  »  daaoito 
change  may  be  matted  M  oftaa  m  Iw  nadniwl,  iaateftd 
of  a  battery.  Find  the  deSeoUon  (raomOtttMy)  with  an^  con- 
venient resistance,  preferably  as  small  as  possible,  in  circuit, 
and  then  ascertain  how  much  more  resistance  must  bo  added 
to  reduce  Uiij  transient  detlcction  to  half  it^  first  value.  Tlie 
added  resistance  vi  thi^u  equal  to  the  total  appirunt  reaialanoe 
of  tho  circuit  tho  first  time. 

]jet  0  —  Actual  resistauoe  of  (he  galvanometer. 
q  k  =  Apparent  increase  described  above. 
U,  =  Total  external  ce^atance  in  eirenit  the  fitat  time. 
R  j  =  Resistance  which mwtbeaMAftohalf  thodeflaetion. 
Then,n,    G  +  ,    f  H,  (H.) 

Thia  onablea  us  to  determine  tflk  if  the  otheri  are  known, 
or  are  measured  in  the  us:;:il  way,  but  it  is  not  really  necei 
sary  to  separate  them  if  the  search  coil  ut-ed  for  thia  CNperiinent 
is  the  one  to  lie  u-^f  d  througliout. 

A  sKghtly  different  method,  which  has  the  advantage  of 
showing  whether  the  appiuent  resistance  varies,  and  which 
docs  not  require  tho  exact  a'3jns'.in<>nt  of  the  dfflcetion  to 
any  particular  valu",  ia  t)  observe  the  throvva  produced  by  a 
definite  change  wiitih  a  number  of  didtirctit  re.si.stauces  in  the 
Eoarch'Ooil  circuit.  These  should  be  cho  -en  so  that  they 
cover  the  nnge  of  tesiatMiee  to  ba  employed  when  neing  the 
galvMBometer.  We  mary  ne-irrite  eqacwm  (L)  in  the  form 
R(i-NH  l-(G-i-';  ') N  .  '  .  (III.) 

The  term  Kn ^4  ia  conataot  for  this  experiment,  B  and  d 
being  Ihe  wriiUira.  Henee  tbia  eqwatioa  abowa  that  the  two 
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variftbltK  R</  and  tl  follow  a  linear  law,  and  wiU  be  roproaentod 
b;  a  sUaighk  line  if  G'l  thn  apparent  rt^nistaace  nf  the  galvaao- 
meter,  is  oonstant.  Also,  that  iho  alopo  of  this  line  will  give 
m  G'.  We  can  plot  o«t  a  curve  from  our  experimenUl  <?ala, 
having  Ri^  as  ordicates,  and  c{  as  abaciaso'.  In  doing  so  it  ii! 
convenient  to  include  all  the  resistaDCes  exoept  that  in  the  bax 
along  with  the  galvanometer  reiiatuloe  in  U',  to  siiuplify  the 
aiilboieiic,  and  then  to  maiM  ny  awanuj  allowanoo  aftf^r- 
wards.  The  deviation  of  tlM  plomd  foiola  from  tho  Ktraif^ht 
line  will  show  how  far  onr  assnmptions  are  justified  for  that 
wtimdar  instrament.  The  mean  value  for  O'  is  equal  to  the 
differenoe  of  the  ordinates  of  any  two  pointa  on  this  line 
divided  by  that  of  their  absoisf  n>. 

Dm  nzitar  turn  ifpUed  theee  prinoiplei  to  aefiaral  iuHtru- 
mwlt  to  M*  ham  hm  they  may  be  safely  oaad.  IWble  I.  gives 
torn  pnliaatan  •(  Ihew  iutramants.  and  Fig.  1  gives  the 
Hfoltl  of  tzpainwola  Itlw  ibal  josl  demrtbed  made  vnitli  each. 
It  will  be  seen  that  the  vsriation  from  the  linear  law  for  the 
low  resislanoe  ooils  (1)  and  (2)  is  v&ry  little  indeed,  while  for 


discharge,  yet  owing  to  its  very  high  apparent  resiHtanoe  it 
does  not  give  snch  a  large  deflection  with  a  given  change  of 
linos  in  a  low  resinttanoe  search  coil. 

Three  vahiea  of  the  constant  i-  are  given  in  the  table.  The 
first  ia  that  (oimd  by  discharging  a  condenser  of  known 
capioity  K  mioroCarads,  charged  to  a  known  potential  V  volts, 
throqgh  Um  RalvMMMneter.   For  it 

*-VK/rfxlO--  (IV.) 

The  next  U  that  found  by  reversing  a  IcDOWB  current  of 
('  amperea  in  a  standa^l  In  ]  ictiou  ooil,  and  oaing  the  value 
of  G  previously  found,  li  iho  primary  has  j»  turns  per  centi- 
metre of  lengtii,  and  the  secondary  n  turns  in  all  ani  an 
effective  area  of  A  square  centimetres,  the  other  letters 
meaviqg  tht  mum  m  wfore,  then 



TLo  third  value  is  that  obtained  from  a  knowledge  of  U» 
steady  Gurreat  constant  of  the  instrument,  the  time  of  vlbnip 
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oy.tnaA  Dtjtirliait, 

CumMriton  d(  Olitervnl  DeAcctioiu  irith  ttuMe  C> 
(1)  Mid  (8)  1-87  obns ;  (3)  TU  ohm ;  (ft')  10^  vhsM. 


SM  mm 
(ran  Kquttion  TIIL  Tehns  ef  Ht- 


the  other  (8),  it  is  only  marked  with  fvn  ha^  uA  lam  resist- 
ances.   Tbey  all  do  show  a  little  aoneavity  towaidittia  origin. 

Ar  we  Hhall  sec,  thia  is  what  we  should  ezpeot  when  we  take 
account  of  the  fact  that  the  damping  onrrent  i«  distributed 
throughout  the  whole  swing. 

These  results  show  that  for  some  instruments  thia  method 
oloorrecting  for  the  damping  comes  well  within  the  limits  of 
mpoiiiiMntid  error,  and  for  general  work  where  the  ntmai.t 
ttauMj  is  not  requir&l  U  is  cxcaedingly  handy.  AU  the 
tcXtt  OQBsilts  of  wire  on^,  without  any  metal  frame,  and  so 
no  flomviti  iM  lidvotd  tuept  in  the  coil  itself.  The  damp- 
iilff  on  OMO  tiNolt  maa  nmU  foe  ooili  (S)  tnd  (8)  m  will  be 
MMframthokg^ridiniadMwiMBtglTCninyMtalil^  It 
is  ooBilint  tad  bo  lUowod  Cor  ia  Um  osml  mj  wfaon 
Bcoesnrj. 

It  is  interesting  to  note  tliat  aUbougb  No.  ffl)  gives  a  much 
greater  detlecUon  than  the  others  with  a  given  Qon^qser 


iion  of  its  nuniog  i^itaa,  Md  ita 
Let  a  cell  of  ohetiouollvt  fecM,  E  folti,  in  olnniil  with  tho 
galvanometer  and  a  resistance  R  ohms  produce  •  daOootioa  A 
Let  the  coil  make  a  complete  osoillatioa  to  and  fro  in  T 
gccoDds,  and  the  logarithmu)  dMCMOUBl  bo  A* 
Then,  if  no  shuat  is  used, 


.  .  (VL) 
14  wiU  iM 


.10-*  • 


It  of  imm,  •hoold  all  bo  tOst,  Mt 
that  Iho  one  wbMb  involvoi  tbo  oppHont 

that  using  the  standard  coil— is  a  little  higher  tbtn  I 
two.  This  is  because  we  have  used  the  mean  nloo  ot  G" 
instead  of  its  value  for  tlie  bottom  part  of  the  curves  on  Fig.  1, 
The  factor  iovohing  the  power  of  lU  in  the  above  equaUops 
is  to  reduce  to  C.G.S.  mcasnn^  and  fOgivo  k  in  C.Q.8.  i 
of  quantity  per  division. 
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Table  I — raiiUulms  of  OitlranonifUrn. 


<*rTijii|t|(in 
.Miilgcl 


If  alder 
K.C.S., 

Coin. 

Ditto 
CoUII. 


Piirai  lit 
coil. 


Dimen- 
•ion«  ii( 
Ctrl,  iiul- 

imidaw 
Com. 


Apnarcnl  reiAct.  ^      ,    »  I 


Su»|<«n*l<ni.    of    taiaej  Senrch  I  Coa- 
Kropxs     turnii    at   j    cuil  deonfr 
ribboo.       in  12*C.|ini-thiKl.'iiietlii:Kl 


•        .         I  Ohiin. 


Cin-ular  3  25  <H»m, 
•  04 
2'7  diank  i 
x04  I 


1  'I  uniin. 

•  ^-1—5- 

I.!    IliBLir.    iAbW  196-5!  337 
600 


KiR,  4. 
ilhi!,-. 


344 


Ktctait- 


6-4x28  Top:  Siiiglei  90 

x07  ribbon. 
6'8<(2'2  BoUom:  I 

»c07   ;  SpSnil.  1 


60-6      51 -P 


iUllulicflODatauu.  pr.dtv.  Ilighe>trr»i»l,- 


1  fodadlt. » ,>«iasO-C636cn. 
Snle  dbt.«10Orm.>1.67Sdif. 


i-iirrnit  S 

o  n-     ^  c  

ntnot.  \,<tg*r  (',11- 

C.CJ.S.   «  ?  itIimU'  duOKT 
iwr     .£  ~  !  dtrre-  iuellii<il 


Slan- 


mrthnil, 


■e»«itJi 
whkh  h  w 
dcadlwit 


Kjt.  T..l»l 

'■  ,  ^-  1  I 


1-72  614 
xlO-»i 


40S  >r3 

xlO-»| 


00336  1-5S 


1-46  MS 
k10-»  xlO-» 


12      130  OfltfO-Mfa) 


0«t 


6«« 


7>14  6«4  as 
xlO-»  xlO  'i 


It'ctan- 


6-35xS«6 
64x2-2 


nuto  i.coo 


887 


I 


u^soo 


10.200 


3B  4  22-4  0-lbS 
xlO 


146  i   1£4      147  16,900  I  MOT  O-MfrOHMlffi 

xlO-'^!  xlO-i^  xlO-»l 


Wc  niuy  apply  the  samv  luelbod  when  wo  are  using  a 
slumtcd  MWEoh  eoU,  bat  Um  exparimaaki  samlli  an  aol 
qaita  n  MthlMlocr. 
Laiifi-PclMthMivMaliiioaUlMpradQQallir  tbaahaagai 
of  Iia«i  ia  tin  wiidi  eoil  if  then  wen  no  i 
jurab^MnMBta. 
df   Defleouon  wMeli  would  be  prodacod  by  the  altera 
(ion  of  tlic  lines  in  the  galTO  OOU  aloiie  OD  the 
former  assumjition?. 
tl    Actual  (Icllcction  ^  i',  -  ■/  .. 
g«  Shunt  resistance  (see  diagram  on  Fig.  2), 
And  lb*  other  leUen  hafva  the  aaow  meoBing  M  bobwa. 


Bl- 


and 


US 


04 


OU+US-t-BO* 


N»S  -  7'/(R  • 
GK  +  l{ii+  !sG  ' 
iKGB  4-  BS  4  SOH  4  f  </(B  •(-  S) 

'  ^  . 

+  i)i'U  +  s:i  +  ns;.rs.  .  .  .  (Vll.) 

Here  ui;iiin  tho  corroction  appears  as  an  addition  v,^  to  the 
resietance  of  th<;  galvanometer. 
From  equation  (VII.)  we  may  oblain 


(vni.) 


This  show.i  iin  Ibiit  wLi'ii  S  is  varioil 
(R  +  S)'ri  follow  a  linear  law  if  W 


iLl'  <jii:iuiiiiLi  E'f  and 
•AvA  ( r  are  constant. 
Fig.  2  ^ivi -i  tho  ri.-iil'.s  of  a  pct  of  i  x[.uriiiunl.>)  in  which  tho 
h'oarch  coil  hud  a  variable  ylimii.  It  will  l:o  gem  tha:  tho 
plotted  values  of  llufe  two  (iiimuitits  cln  not  lie  on  a  btraighl 
line,  and,  indeed,  (hey  do  not  set  m  to  follow  any  dcCuite  law  at 
all,  ai  in  eonic  experiments  wLicli  were  made  the  curves 
dqpcd  ba  one  way,  and  in  others  it  was  entirely  difTerent. 
Onn  RMOD  for  this  ia  that  the  quantity  (K  +  ^)-'  S  does  not 
TUTTaijmacb,  and  so  any  error  in  c/ makes  a  ^'rcat  ditrerence 
on  no  Mm.  BatnutttennnienQjnotsobadastheyteem, 
ftrlf  vn  eompuie  the  ofaeerved  dafleclioBB  with  those  vnironld , 
fldmUte  fraa  e^natian  VUL,  vHlbig  (0*4  By,  for  Nti/«^  <)!, , 
b^g  fhe  deiieetfoo  when  there  is  no  nmot.  the  Tariation  ia 
seen  to  be  mncb  smaller,  and  for  tho  low-reeistance  coils  at 
least,  qnite  negligible.  Tlie  points  on  Fig.  8  are  plotted  witli 
the  observed  dellcctioi-.s  an  alijci-.>  j  ,  and  the  calculated  deflec- 
tions BB  ndinatf  -.  The  ;  triiicbc  line  in  each  case  shows  where 
they  would  lie  if  tin  y  (i:;ri  i  i!  .  i»  i-i-ii.uate  iirifjin  has  been  taken 
for  eacli  set  in  order  to  keep  thciu  dibtinct,  and  an  extra  one 
(8')  has  been  drawn  for  the  high-resistance  coil  with  lii.ouO 
ohnw  in  the  search-coil  circuiL  It  does  not  agree  so  well  as 
the  otban,  bat  alUl  knot  ikr  oat. 

(TVltMMcjiKlni.} 


AN  1MGID£MT  VITH  BABE  COPPBB  1IAIM& 

We  are  indebted  to  Mr.  C.  II.  Wor  lingham  for  the  follow 
Ing  Interegtin;^  puriiculars  of  a  n  ectit  incident  on  the  main! 
of  the  Maut'liOilcr  electric  -niply  \vi:i:k3.  An  oV'jcction  frC' 
qnontly  urfjed  Bciinsl  bare  copptT  mains,  evoii  by  those  wh) 
ivlnii;  lljttr  niuny  points  of  superiority  over  any  oilier  class  of 
main,  is  that  in  tho  event  of  a  water-pipe  bursting  they  m.vj 
bo  short  circuited  and  gtesUy  damaged.  It  may  not  bj 
uninteresting,  therefore,  to  give  particulars  of  an  instance  ia 
which  such  a  mishap  ba3  occurred  in  Manchester.  Aboat 
6:26  a.m.  on  the  28ch  olr.  a  IQio.  oast  iron  water  mam  laid 
in  MlUer-atreet  bank  Along  the  eame  atnet  there  naa  a 
eonorata  oalnri,  eontaiaiag  qtc  ^  tq.  in.  ooBdnoton,  bidea 


the  Orompton  sysieuL   tlauholee  about  3fc.  Oin.  x  3ft.  6in. 

X  Tift.,  provided  with  ventilating  oovers,  arc  fixed  at  each  end 
of  the  cuUvrl.  The  main  was  not  cut  off  until  7:10  a  m.  No 
cfifcct  was  fek  al  the  station,  and  there  was  vary  little  disturb- 
ance in  the  eirth  current,  as  will  bo  seen  from  the  accompanj- 
ing  figure,  taken  from  tho  recording  ammeter  through  which 
the  connection  to  earth  from  tho  middle  wire  is  made.  The 
current  ro^<e  from  12  arrpercs,  the  normal,  to  17  amperef, 
then  fell  til  io  tho  extent  of  2  amperes,  and  momentarily 
attained  a  sufficient  vahio  to  throw  a  circuit  breaker  stt  for 
about  SO  amperes;  tbi.<<  circuit  brenker  was  restored  within 
about  8  min.,  when  the  earth  current  was  found  to  be  only 
14  amperes,  remaining  at  this  value  until  the  main  vva<;oatoS. 

On  opening  out  tho  culvert  it  was  found  that  the  water  from 
tho  main  had  rushed  through  it,  and  the  lower  end— the 
atrcet  having  a  considerable  gradient — was  actually  filled  up 
with  soil  earned  in  bj  the  water.  On  inqoirj  it  wae  foona 
that  Iha  water  had  entered  the  eolvert,  and  bad  aelnallr  fot 
a  veijr  conaldarabla  ptesrare  on  it,  a  pwean  nUiaieiil  le 
force  off  the  eovara  from  both  manholes.  It  was  tbnngfa  the 
open  manholes  that  the  soil  was  enabled  to  enter  the  eulvefl. 
The  pressure  of  water  in  tho  iMitcr  main  would  bo  approxi- 
mately '.<:  lb  per  square  iijth,  mid  th<-  auir  i  in  '  Jamsge  done 
to  the  roadway  and  footpath  was  very  con.^iderable,  a  great 
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deal  of  soil  being  washed  away  into  the  basemente  of  tho 
bonMs.  The  oolvert  waa  found  to  be  aniojarod,  and  after 
being  tboroughlj  eleaned  out  was  cov«ni  m  again  Mdtfw 
tnppiy  ra-establiBhed  by  nhnnt  (>  p.m. 


DISKCT  CURRENT  GCMSB&IOBS.* 

ST  niRIR  H.  8R0BT. 

After  britily  t-on'~.liin(j  on  the  hiitory  of  iho.  dyunuhi  .irnt  lUlly 
dtKcribiDf;  tbe  ci>tt«Uu<:Ut»n  of  the  modern  uucbitie,  tite  authnr  ii'U  u- 
Ckte*  the  stand«n)i«iDg  o(  steam  dynnmos  aa  fullowj  :  — 

The  mtcbsnical  conitructum  of  directrcarieat  genenton  h4M  been 

mntitobe  xude  in  it  W«  wUI,  thaniimk  li**"  to       ia  oOmt 

dirccUoM  for  chuigea  which  will  improTC  diminiih  tlie  ooK  of 
their  manofiKtaie. 

Until  rceentljr  maltipolar  generatora  were  constructed  with  a 
limited  number  of  polea,  and  to  accommodate  them  to  the  varioae 

da  and  incTeawing  capseitiM  required.  tWir  proportinm  were  Ji»- 
U)rt*<i,  ft-R  in  thi"  l)if)olar  machine?,  wilh  the  Linfortuniite  oi>npe<}aence9 
always  aUcndaat  on  poor  design.  It-ccnt  iiitrh'Ti;«  are  IxT'iiig  built 
with  an  increaaing  number  of  polca,  and  ^uni  r.i:  r-  -  i  i.OXlkw.  with 
U  poles,  l,0O0kw.  with  Iti,  and  3,0U0kw.  with  I,  uru  in  lucceaifal 
eparatum  with  apccda  langiiig  Inai  7ft  mm,  ptr  nun.  for  the  larger 
MM  to  90  tevolntiona  for  tlta  •nailer.  It  fs  apparent  that  ii)od«m 
dengn  u  tending  to  a  mate'  number  of  miguota  in  the  direct- 
enmbt  generator,  and  ilu  inleiMtin)!  to  tee  that  on  the  other  hand 
the  modern  altcmatdng-enrrent  aucluBe  ic  being  made  with  fewer 
and  fewer  polec. 

The  frfqnency  in  m>ylem  direcl-ctirrpnt  pfncratnrs  •«  n}>rmt 
l'>  cvclr-s  per  feciin'J,  wlult!  iii  aUernilurs  for  power  traii-sriii^Aiim 
the  fK«|iiency  is  aa  low  i'i  cycli.-a  [wr  Bocond.  Kren  iu  the 
mechanical  constnR'ti<  u  and  ^^ciKral  uppcurancc  these  two  claweB 
of  machioea  are  approacimig  cocii  utlicr,  wulx  this  difference,  that 
for  tbe  direct  carient  the  armature  niu»t  rerulve  to  carry  on  the 
proccatof  oommutalion,  while  in  tba  alternator  the  field  nugncts  are 
■Mtota  nvotw. 

Bow  Att  at*  llieM  e1ia»gaB  to  d«4gii  lo  ba  etnied,  and  wbrt  an 
tbe  catuee  acting  to  bring  them  about  t  Experience  has  taught  nn 
that  there  are  certain  mechanical,  electrical  and  magnetic  valii(r.°, 
which,  when  ttrictly  adhered  to  in  the  detign  of  direct-current 
genetaton*,  produce  tiie  beat  working  rranlta. 

Wfi  wiJl  apply  the  beat  average  wotkitig  v  I'ljcs  to  n  unit  dynamo 
with  DEC  pair  of  poles,  and  for  pnutt-r  ■u[iiicilic»  s  Id  tuoormore 
of  ibetf  units  together  in  the  fnrni  of  imillifKiUr  mathnus  to  dp!(«r- 
roine  the  lieatrelaliun  lutwccn  ![i\;cd^  iitid  c^ipacitict  Tlif  cai'auiiu'.j 
ot  theae  machines  Ibu.^  luado  iruai  unit  tljnamoa  will  lie  fixed, 
depending  on  the  capacity  of  the  unit  aad  the  amnber  of  these  nntia 
uaed  in  ita  design.  Tbe  tpceda  ef  lliaaa  attcUnM  will  alw  be 
eftablished,  as  we  have  in  the  unit  ^jmamo  adc^lvd  certain  values 
dt pending  upon  9pec<L 

I  bare  taken  for  the  unit  dynamo  a  auifaoo  speed  of  3,.t00ft.  per 
ninnte  for  the  armature. 

For  th"  I'ommutator  a  pcripliornl  speed  tjf  2,-Wft  per  minute. 

Tlie  teeth  on  the  fuci;  of  the  li. mature  have  a  pituh  .A  liii. 

Thr;  commutator  l>nri  (.'jr/)  volt  t;i.ncratijr)  are  nHTTin.  wide,  and 
tin;  prcssun-  between  them  is  I't  volts. 

Kv«ry  ioch  i>f  tbe  periphery  ut  tii«  armature  iacu  Cdriie4  at  full 
load  600  aniperesL 

10  3  million  magnetic  lines  paaa  through  tbe  magnetic  circuit  in 
line  mit  dynamo. 

Tke  Parity  in  the  poles  at  Adl  load  la  fiiwd  at  95,000  lines  r«r 
foun  indi,  m  the  air  it  ia  M^OOO^  while  n  the  tcvth  it  laaeiiea 
iflOjOOO  liaea.  In  the  aimatiite  oora  tin  Hai  ieieduMcl  to  ViflnO 
lines  per  square  inch. 

A  fair  average  frer^uency  for  direct-current  generators  i*  l.GOO 
alternation*,  or  800  aelae  per  minate,  tbeiefore  Ihii  unit  must  inn 
when  made  into  a  Umlar  auHUaa  SOO  im  per  al&  anil  ddiver 
1371kw. 

Tbe  performance  of  thit  nv^  liinc  will  i n  every  way  be  |Ood, ligir 
the  vanons  raluf-*  takeu  are  lliote  mml  satisfactory. 

mthout  making  any  change*  in  the  dimensions  of  the  parts  or  in 
the  dectrical  and  magnetic  values,  we  will  put  two  of  these  unita 
together  in  the  form  of  a  multipolar  geoetator.  Theza  will  now  be 
four  poles,  but  they  will  have  the  tame  mctioB  and  the  tame  magnet 
•poou.  The  armature  will  be  doubled  in  circumference,  alao  the  slota 
and  arfuftlurc  coil-,  >'  <mtM  itator  b»tra,  briuhe<<,  bruih  huldcra,  and 
varioa.'j  oiht  r  J'.ltt-^  -lU  lieiiig  ioleichei«naya  with  tbuae  ot  the  unit 
nuiL'time.  Tlii.^  foiir  pi  iie  i»»dilae  will  «ltTer975kw.  and  the  qaHNl 
will  1)0  10"         I'LT  niin. 

Applying  Iht'M?  unit  lyti^iii'w  in  the  Construction  of  an  eight-pole 
tuauhuie,  uts  tmd  thai  it  runs  2'  'i>  revs;  ^r  min.,  and  has  an  output 

*  AULract  of  a  Paper  read  tMsf  i  re  !).•■  MaMiiMter  i>set«n  of  llw  laatitn- 
tioo  of  Stecirkal  Mglneers,  on  tUrob  26. 


of  T'jOkw.  A  tcn-|V)le  m.<irhinc  wi'.l  r.m  160  levj.  per  min.  and 
deliver  6H7kw.  The  following  table  gives  the  rpeods,  cupacitiea  and 
(uicnl  dimcuioBaof  naddnca  aptoSDpola^and  in  all  of  thetn 
we  have  not  varied  ftem  oar  origbud  data  ettaUlahed  for  tho  nnit 
djaanot 

U*U  Dpum»-Ekttne  Motkiiu. 

Mcrhaniail  Bala.                             Mtgiut  Dala. 
Pole  pileli   25ia.    laduetion  afa-   flOfXiOI, 


Periiih.  «p««d  aruMtui*  ...  S.SOOft. 

Tunih  siMoo   lin. 

I'e^ip^.  sixed  comoMitator  2,500(t. 

Thicl  men  bar  D'STTIo. 

Section  pule-picua.„,        |4S  ia. 

»    yefeo   160  sq.  la. 

Eltntrieal  tMm. 

Kilowatt  eapaeltar  «  

Aro]>ert«  per  inMOter  ...... 

Vulta  per  bar 

Preaare  at 


teeth    laO.OOO 

artDRture    bS.OOO  , 

.,      pokx    95.000  , 

.,     yeke   36.000  , 

AltnalioM  pw  wla......  ),6C0 


137 
125 
10 
fi»V 


Poles. 

Rev*,  pec 

Auiii. 

Kw. 

Ann.  Ml 

1 

Oml  Ufa. 
Feel. 

Xw^ 

mlo. 

Feet. 

RetSL 

2 

800 

250 

137\ 

1-3 

la 

1711 

4 

400 

500 

275 

27 

W« 

6 

267 

750 

4121 

4-0 

3« 

1£4 

8 

200 

1,000 

550 

5  J 

40 

276 

10 

160 

1,250 

m\ 

67 

60 

430 

12 

133 

1,603 

7-a 

6-0 

619 

14 

114 

1.750 

962.', 

92 

70 

644 

16 

100 

2,000 

1,100' 

10-6 

SO 

X.103 

18 

90 

a,aso 

U<» 

•« 

1,875 

M 

80 

%60O 

1,379 

IV2 

ion 

1.790 

75 

2,750 

1.512'. 

14* 

10^ 

2,070 

.;v 

67 

5,000 

1.650' 

159 

11-9 

2,460 

26 

61 

5,250 

1 

1?^ 

28 

57 

l.'i  u 

\rj  J 

30 

i3 

3,7bO 

2,Ct2i 

i4a 

3,U20 

A  study  of  this  table  reveals  the  fact  that  when  we  haw 
Jud  cwtain  running  valnci  to  be  tued  in  the  construction  of 
Biralti|wlar  generator*,  we  must  let  the  imed  of  the  machine  depeod 

upon  the  output.  In  in.ikin;^  up  this  table  of  spcbil*  tbe  unit  dynamo 
ailopted  worki  out  will  for  e.ipacitiei  Up  to  I,('i0kw,  nt  l.i'xikw. 
For  the  lar(.'iT  ui.ithiiik-H.  ho«\-ver,  it  is  pcesible  to  load  tbe  :irtuniuro 
with  (-WO  iiinpcri  s  jr  even  Ti  0  Atnjx'res  per  inch  of  periphery,  tlius 
lowering  the  niiiiil  >  r  <•:"  j^Ie*,  dccie«!un|j  the  diameter  of  the  .iriuu- 
tur«,.iiul  I uciea.-iii^.'  tlie  fi)ce>l.  A  consiueraUe  vari.iiii'u  in  rpted  fur 
a  given  uutpiit  tuay  lie  securi^i  bv  varyina  the  sociiuu  uf  the  magnetic 
dasnit  af  the  nnit  dynamo  aad  na  muiMr  uw<l ;  the  Baiua  lhnag;h 
wildi  this  ehmge  in  »pe«d  can  be  made  is,  however,  HnttM. 

The  advantages  of  a  standard  ityttem  of  design  as  outlined  hna 
will  be  spprteiated  by  maiiufoctarers  ai  well  as  by  otcts  of  electrical 
apparatus,  bocaute  of  tbo  ioterohangeability  of  parts  and  the  cer- 
tainity  of  uoifarmly  perfect  operation  of  every  machine  resanlless 
of  ciipiacily.  In  f?/?*  of  in  v-hineit  the  f.ime  si/e  pole-piece  wnold 
Ik.'  usMi.  The  i:iai;iiet  spools  w:.u;d  iill  1«"  iiitercliangeabli-.  Tht) 
armature  cuds  would  aH  be  alike.  The  trushe.',  brinhdifdili-r!',  and 
all  the  Lunne;ting  parts  would  bo  mode  .^ftor  the  ^ame  ]«Htcriii. 

The  tiuls  in  all  the  armature  iaminations  would  Imve  tlie  same 
width  and  dc^h.  Theiie  condiiiona,  if  existiDft  would  greatly  cheapen 
the  ooht  uf  maBuCiotniiogdynanMM  ;  therefore  the  prices  charged  tbe 
paichaier. 

Thaiieameiighia  ataadi  in  tho  way  of  occompliahino  thwc  leralta 
The  speeds  awl  capacities  <A  vngincjt  have  been  eilabliahed  bj  their 
makers  wiihoot  refcrcoce  tu  ihc  liust  coaditiona  for  the  anaecafftal 

operations  ul  tbe  generatuia  they  are  to  drive. 

For  the  staallcr  dynamo«,  as  you  will  ree  by  the  table  ftiven  above, 
ipceds  of  from  :i'e(  to       revs,  per  min  an>  p>!nni«<itde  stud  entirely 

Iirofcr,  but  hen  the  hu^er  cspecitict  an  rearln  :l,  the  i-;'ved  Inuil  be 
owi'reil  i:.  'dIui  to  pood  pel f-inuatite,  e'lK'cijlly  for  traction 

Kcreral  .':.^.  f  liui.e  ll^ertri.,ir,(Ii»tll]e  builders  of  tli^liie-' and  llie  luutiu- 

laclurers  ul  dirtct-current  generators  will  co  operate  in  establishing 
ft  Mtlainitotjp  ecala  ot  epeadi  aad  capaeitka  far  eleaaa  djnama  uta. 


Electrical  Barge  Canal  for  New  York  State.— An  in* 
portent  Bystom  of  State  canals  is  projeoted,  tbe  boats  to  be 

run  by  electricity  and  to  lio  IfO.'t.  long  hy  -^ft.  wide,  wilb  ft 
drjift  of  lOfl.,  and  lo  travel  in  lluets,  goiuf;  from  Albttny  to 
BafiTalo  in  has  than  tbrue  days.  The  caiiaLs  will  be  able  to 
carry  16,000,000  tor»9  of  faigin  hi  a  8ea»ou  of  goveti  months. 
For  building  an  Eno  )>irge  oanal  on  the  route  f  i  l  v  I  tiio 
cost  will  be  SC.',OOit,0Oi) ;  for  deepening  the  Oswego  canal  to 
9ft.,  f -^ollOi:'*; ,  foi-  dteptuinij  the  Champlain  canal  to  6ft., 
§11,472,000  i  total  coat  of  oanal  ImproTsmant,  |56,331,02& 
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SOMB  NOTES  ON  POLYPHASE  SUB-STATION 
MACHINERY.* 

nY  A.  C.  EBOnAI.L. 

(Conliniud  from  page  S59.) 

II. — Son  Fbatvrik  of  WoBKixa 
TnUi  rr|;ard  to  aitjnchronotu  motor  Renenlor  8u1>-8lii(iotu  thrre  ii 
prtatically  nothing  to  l>e  saul,  on  tccount  of  the  limple  clinracti-r  of 
ihe  c<|uipinent  anil  it«  operation.  Two  jioinlg  itiu^t  tie  kept  in  mind, 
however— the  (et«  tutut  lie  run  it*  fully  loaili-il  at  po«<i1ile,  and  the 
motor  air  gapA  mutt  be  watched.  A*  the  powrr- factor  of  the  motors 
will  I*  leM  than  $>0  jicr  <ont.  bolow  thteemiartcr  load,  tunning  the 
machines  well  loaded  liecomea  even  of  t,'reater  importauco  than 
with  other  clones  of  electiical  machinery  in  order  to  avoid 
heavy,  la^'giog  current*  in  the  feeder*.  Aa  a  matter  of  fact,  it  is  a 
good  thing  to  overload  (uch  motor  Keneniturs  (in  moderation)  before 
adding  a  machine  to  the  'Lu^  bur^  for  then  a  hi^li  puu-cr-faetor 
over  a  wide  range  of  load  ia  iiar ured  ;  the  risk  i»  vciy  small,  on 
account  of  the  rapidity  with  which  another  »et  can  be  started  up  and 
put  on  the  circniL  The  other  point  jutt  mentioned— relative  to  the 
air-gap»— ia  of  some  imjKirlance  on  account  of  the  i^mull  clearaiice  in 
the  motors.  As  with  all  induction  niotiiri*,  tlie  air-gip  length  ia 
determined  whully  by  meclmnical  considerations ;  being  made  as  small 
OS  po»ible  in  order  to  get  high  power- factors,  it  beeomca  nccesoiry 
to  check  it  from  time  tu  time  in  order  to  make  sure  that  the  gap  at 
the  Iwttom  has  not  decreoMd  to  a  dangerous  extcLt.  With  large 
indaction  motors  the  gap  (iron  to  iron)  will  b«  oriKinally  about 
isotb  of  the  rotor  diameter— •  200  UBi-.  motor  would  thus  have 


With  Bub-stationg  employing  pyncbronous  machinery,  snch  ai 
synchronous  motor  generators  or  rofary  converler*,  (cverol.  highly 
interesting  and  important  features  of  working  pretent  thcmselvei*. 
Thi-  first  19  the  ri-;(alatian  of  the  power-factor,  and  haa  already  been 
mentioned  in  connection  with  rotary  converters— the  power- factor  at 
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¥h..  Curvr»  f.>r  650  ii-u  r.  Tlirce  •  Pliii»c  SyochMiiauo  Mo'.ur, 

CfOatant  S|>oed.    Cmittanl  I.-hmI. 

any  load  on  the  machioe  can  be  regulated  to  the  extent  necemry  in 
practice  by  aHjuating  the  field  excitation.  The  curves  shovrn  in 
Fig.  4  give  a  good  idea  of  the  i>ractical  caao — they  are  currea  Liken 
for  the  parpo.'e  of  this  Paper  Icom  the  GAO  u.p.  Kolbea  three-phaaa 

..  w       -  ...   


scai*  •»  «  rtiT. 


JImAm*    f   t    »  # 

\i  ■..-l. 

Flo.  5.— 4SCk«'.  Ttirec-I'li  iac  .Synchronous  Mutur  flenemi'ir  for  I'rugiK^  Traiiivmy*. 
Spet-.!,  240  reN-.  [ler  miii-  :  fre-iuency,  C&r<j  yvt  mc.  ;  vult*,  3,0C0.'6C0 650.    fonstructcd  l.y  K''lb«D  ft  C...,  IV»«ue,  Au>iria. 


a  clearance  of  0  I  in.  with  a  rotor  diameter  of  .IJft*,  to  it  will  be 
seen  that  no  conaiderable  diminuiion  of  thiA  leiigtb  can  be  allowed 
un  acciiunt  of  the  magnetic  pull,  even  as-i-uiiiing  exceptionally  KifT 
bbafta.  The  ttator  va.ae  of  kucii  motors  should  never  bo  ca-t*.  with  the 
bed-plate,  tor  if  it  is  m-ptrnt«  a  thickne.'s  or  two  of  mital  foil  can  be 
inserted  between  the  feet  of  the  cafe  and  the  bed-plate  reatings,  by 
removing,'  which  the  gap  at  the  bottom  can  be  incresKed  when  the 
bra^iics  have  worn  to  eiuh  un  extiut  that  suiiiething  must  be  done, 
and  yet  not  enough  to  justify  their  rephkceiiient  altogether. 

•  I'lpcr  read  before  the  lu'tilutiun  of  Electrical  litgiiinr-,  Mnih  14. 


motor  forming  p«it  of  the  motor  generator  illustrated  in  Figs,  h  and  (\ 
and  whole  teat  ct^ves  are  given  in  Fig.  The  shape  of  the  no-load 
"  V  "  curve  of  a  synchronous  machine  ia  an  iiiilicati'>n  of  its  perform- 
ance a  very  broad  curve  indical^-a,  for  inaUince,  a  motor  of  but 
moderate  over-load  cajui'ity,  and  one  that  will  rei(uire  but  small 
altcratiiius  in  the  cxcilation  for  vaiying  loads;  while  a  very  sleep 
curve  indii-iitta  a  machine  that  mui>t  work  alwa^'s  with  it*  excitation 
properly  ail  juated,  otherwise  it«  overload  capacity  will  lie  ^mall  and 
lt«  parallel  i  iinning  properties  inferior  ;  at  the  same  time  this  latter 
type  of  curve  is  a  characteristic  of  machines  with  clo«e  piessire 
regulation. 
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When  the  machine  ia  loaded  the  '*  V  "  carre  alun  lomewhat  wvtli 
regard  to  pcflition  and  shape  on  accoant  of  the  increatel  MfltttaM 
lealr*f;e,  aa  indicated  in  Tig.  T.  The  amount  of  this  alteration  ia  an  ' 
indication  of  the  nualilr  of  {].■■  innalure  .Jesign  in  this  rcfp;ct— '.hi> 
rmaller  ihe  alteration  m  shap,>,  nml  the  legj  the  incliiiution  of  ihe 
aii«  nf>  f ri  ni  the  vc;tical,  the  siimllcr  the  jircMUrc  Jrop,  ntnl  thi' 
rmaiUr  the  increase  of  excitation  necctfnrv  for  the  tnutur  Irom  uo 
lo«d  to  fall  loxl  in  order  Uukk  it  may  work  lindtr  tha  b«sl  ct  nditioaa. 

StBcluonona  madainM,  whelbcr  molora  or  genenUor*,  should  be 
to  oemgutA  that  the  (hope  of  thdr  "V  etum  Um  between  (he 
two  liinU  mentioned  above,  for  tliaa  exMUeat  pundlcl  ruuing, 
Mjdi  over  loed  capacity,  and  good  pretuire  and  exettation  rrgulatioo 
will  ell  be  attained  :  otherwise  one  or  otber  of  thee*  neeteaary  good 
qvaliUca  will  be  attained  nt  ilje  exnen'c  of  the  remainder.  Kanning 
aa  gCMntor,  tbtn,  the  fulMoad  ilru|>  tlic  tuai'liine  at  constant 
■patdand  excitatim  »houl<l  be  in  the  titlKh)K>iirhooil  of  *■  to  <i  percent 
widi  100  per  cent  i>owcr  factor,  and  18  to  20  per  n-nt  with  ft<)  per 
ceot  power- fatter.  UeUer  regniation  than  thi«  i«  not  ft>ked  for  in 
modem  praelice,_with  uoitjs  of  mediam  and  lar^^e  output ;  nor  it 
desiiabl^  itpccially  when  tuWitatioD*  employ  ing  tynchronoua 
■MhiiMif  IN  fed  inm  thtm ;  widk  fatUw  iifalaliaB  abnormal 
'  '  ^      ,  At  tuia  initio  invilini; 


relative  to  the  impiesMd  pwamwt  a  latull  diiactiy  diia  to  vanatioaa 
in  the  angular  velocity  of  tbe  genoraton,  aaiialad  oy  ibe  momentum 

of  the  machine  itaelC.  At  coniitant  impretmcl  prcaattre  a  dccreaw  or 
iiu  r.  ivsf  of  excitation,  corresponding  to  ii  clecreaH>or  increase  in  the 
1  iv'-k  K.M.F,  cansea  i»  fairly  rapid  incrett'e  uf  the  Hrmatnre  current 
nn.l  parent  waits  tiken  by  the  motor.  At  a  t;i von  load,  for  any 
value  of  tilt!  niKtor  excilaUon,  a  definite  v^tue  of  back  H.U.f.  take* 
raeh  a  (mean)  position  in  tb«  reetor  diagram  that  the  reaaltaat  of  it 
and  the  impressed  prBMure  haa  a  T«la«  equal  to  thaimpedanca  prtaiuia 
oithearmalaia.  If  tha«Mlt«tionllailUNa*aJaborathaTClllilao^»■ 
•pondinR  to  maximnm  power-factor,  the  inprcaMd  pmntn  at  ib» 
tcrminattof  the  motoni  must  of  nsceiiMty  lag  heliind  the  cnrront  in 
order  that  the  ahovc  mcntioLed  relatinnn  an  maintained  ;  for  this 
impedance  prtasure  hn»  ii  r  unftiint  pha?B  an^tle  relative  to  the  current 
in  a  given  niachinc.  Oii  the  vthur  Lund,  if  the  ejtciuilion  i«  1i-<ji  than 
the  critical  value,  then  thu  riuir'  -scd  prer&ure  mn*t  lead  the  current 
for  the  same  rca^un. 

From  the  "  V  "  curve,  and  km^ring  the  varioua  losses  and  coauanta 
of  the  machinn,  it  ia  poaaible  to  make  an  approxii»tt«  calculation 
of  the  •mount  of  lead  or  lag  that  cin  be  given  to  the  current.  For 
tUa  W>  H.P.  motor  niuiiif  tka  aadmim  lead  work*  oat  to 
b»aboat7M«r., wbllatlMBia]3iimmt«iaalNiat70deg.  Ingeaanl, 
ttianotpoMiMatooUaiBBoreof  the ''V  carve  tliaa  ahowa  in 
Fig.  4.  for,  if  poahadmaeh  farther,  the  ninoing  Um  motor  beeomea 
anttable,  hunting  i«  let  up,  and  the  mxchine  drops  ont  at  ttep. 

Tbe  two  Ifgsoranexpennientallyobtainedno'load  "V'curvealwaya 
'lifTer— one  U  invariably  straight,  the  other  convex  (cf.  Fig.  -I).  In 
lliif  rt'jK-ct  the  curve*  thu<  ubtainel  frjiu  well  designed  commercial 
machine*  diller  somewhat  from  the  Ih  wTLtnal  ciirves,  in  whic':),  ai 
Stciunietz  hai  proved,*  one  leg  i»  convex,  tho  ullur  cuuiavi^  Thia 
dilfereoce  between  tbeiry  and  practice  in  this  ru.^pect  ia  due  to  arma- 
tUt  ICMtiaa  aad  to  the  in  Hue  n  a-  uf  the  hi;;hly  aa' 


Fn>  6l— Bod  Blavatlen  el  AafM  HotorOiMntor. 


» tinM  Bnidi  too 


hntisa  on  the  part  id  tba 

Betundi^  to  the  actual  no-load  "'▼"nrWtaliovnlnVig.  4,  it  will 
1w  Mm  that  wk»  ttmaJiie  mactieally  without  load  at  the  conatant 
impcilMd  pntnue  of  S,MO  Tolta  per  phate,  attained  ly  regulating 

the  tniahar  pretsure  in  the  power  itatioD,  the  excitation  for  Ihe 
minlmnm  am.ature  current  of  U-5  amperes  ia  40  ampere*  ;  a  refer- 
aeetothe  nc  load  characlciisticc.f  the  niachiiii  (  Fit;.  T)  »ln)ws  thai 
with  thla  mininiiini  v.J-.ic  of  ainuittire  currr lit  ii:;  h  Ik.  c.i  ]CfsM;ie 
of  9,250  volts  i  tr  jhn(o  ih  altiiiiicd.  WiUi  iiiiiiiiiHun  uinaturc 
current  at  a  given  lijiiil.  thu  ■JillVnucc  IttweiTj  llii.  ;iiiiri-  pref. 
aura  and  the  Uik  t>niuurc— that  if,  the  ditfcr^iicu  1  lIhk  n  2,950 
and  9|SiK>  volts  in  thia  ciae— is  a  mcaanrr,  amorg  other  tbirga,  of 


tbe  qnalily  of  the  motor  from  lha  point  of  view  of  prca«ure  regU' 
ktiaa ;  the  dilTerenae  between  iIm  two prcitaiee  under  tbiaa  cireuu- 
rtwcte  ie  due  to  the  impedance  ef  tbe  armatare  and  to  the  prnraie 
and  eoirent  beet*  which  occar  with  til  eynchrooons  machineiy 
ooostant  load  and  excitation  on  a  tynchronoua  motor  or 


■otnyeonTertrr,  the  baick  EU  F.  is  eoDtieuaily  cbaBg<u|{  i^  ^ha<c 


teeth  when  the  enneat  ia  gn-atly  leading  or  lagging. 

The  dotted  curve  to  tke light  of  £i   V* curve  (Fio.  4) 
illuatrateg  clearly  what  hnppeae  In  a  trauamiuion  plant 

when  the  imprcaicd  preMnre  on  the  srnchronoiiB  machinery 
U  not  maintained  conatant,  Imt  is  left  to  take  care  of 
iuelf  ;  the  pre»snrp  at  the  imln  of  the  feeders  rise?  ilcadily 
with  increased  excitation  of  tlic  jiynchronoui>  marhi-ac^ 
In  this  C!we  the  l,(K)okw.  g»n<T«lor  lujipljirj;  cuirent 
to  tht>  motor  (through  a  long  thtet-core  cubic)  had  its 
excitntion  adjusted  once  for  all  at  the  beginning  of  the 
leoond  teat  to  tneh  a  valm  that  th«  imprcMed  E.11.F.  on 
the  motor  was  the  lame  aa  before -namely,  9,950  voile, 

wAm  the  armatHrt  eurrtnl  h'ti  it»  JUMtWItm  MUtM.  Tho 

excitation  of  the  aTnchronon.1  motor  wm  then  inetaasad, 
the  dotted  curve  showing  the  increase  of  (leadiog)  arma- 
ture current ;  the  effect  of  thia  wa.s  to  raise  the  iniprrxfed 
preBHuro  on  tho  motor,  that  u,  the  pre-*»ure  at  the  end*  of 
the  loc^'  fowler,  from  2  950  to  .3,100  voltK  'I'hiit  is  to 
say,  the  linip  in  Ihi-  fetder  (which  powoned  a  cnnitiderablo 
mduttive  Jrop,  uwitig  tu  tl.t-  prcstuco  uf  a  choking  coil  in 
series  at  the  slalioo  cod)  waH  Gral  wiped  out,  and  then  the 
pnasure  at  the  lub'ttalion  end  was  gradually  increased  to 
the  extent  of  over  S  per  oenL,  aimply  by  increasing  the 
excitation  of  the  motor.  The  fnqucucyj  of  course,  whs 
eomtant  thnraghout  the  teiti^  and  Gonecquently  the  motor 
spted  alfOk 

A  little eoBtldeiation  of  theab:.vedetcribed  characteriaic 
of  sTiKlironous  mot»jrs  will  "how  at  once  how  valuable 
maciiines  of  tliii  class  liecomu  in  connection  with  any 
trttnfn;i^?iijii  I'l.Ttit,  on  atcutmt  of  their  condenser  action  ; 
it  will  also  L'h :  w  {.]-'•  i^rcat  -uj  iriority  of  fynchroncus 
motor  ni.-nirrat'if"  and  mtary  convrrLera  over  an  asynchrgnou  i 
nia.;hiuc  fur  tiih  .•liitim  purjiowp,  from  the  jKHUt  of  view  of 
the  re^ula'.iun  <.f  the  xvstem,  and  the  line  1  jEses,&Ci  Instead 
cf  haviDg  a  lagging  idle  current  tbroujfhMtl  tiia  rystem, 
wealing  energy  and  impairing  the  regulatiou  MaO  points, 
Ihe  poirer-liietor  of  (he  system  can  1>e  kept  practically  at  or  absve 
unity  throughout  the  cITect  of  preMure  drop  in  the  faedencenha 
neatly  annulled,  if,  desired,  and  there  will  be  no  other  losie*  except 
thow  ooiresponding  to  the  loail,  unlets  it  ii  tlsaircd  to  work  with  a 
considerable  leading  current  in  order  to  nii«c  the  pressure  at  the 
Bnli-Btution  ends  uf  the  ftcden",  as  dcKrilx'.l 

It  is  not  possible  t  i  i;e'  a  power  factor  of  r  i-lltj  unity  in  the 
circuit,  by  adjustin)>  >)u-  i  vi  ttatiou  of  a  motor  runntn;;  li„'bt,  ro  »-< 
to  ubiaia  minimum  armutiiru  current.  That  is  t^^  luy,  the  Ixiitom 
uf  the  "  V  "cuTVO  does  nol  mean  that  the  current  runutiig  into  the 
armature  of  the  motor  ia  in  phase  with  the  imprcaied  pressuie  ;  it  i* 
vei7  mntlT  in  phaMb  bat  not  quite,  owing  meetly  to  the  diffenaoe  ia 
the  B  ILK  wavea  of  line  preaaure  and  motor  prtstnrew  Large  nn- 
chronoos  moitoii%  wben  well  loaded,  and  if  of  gnod  design,  geneiaily 
liave  full  load  pewatsfaetor*  of  90  to  09  per  cent,  when  woiUng  at 
the  excitation  correspoiiding  to  minimum  armature  current 

In  practi'e  the  iitilitaiion  of  tbe  phase  rectifying  propi-rties  of 
xyncbronons  (motor)  maeltimciy  works  out  as  follows :— With  roary 
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couverter  »ub-»tatiuDr,  if  ttic  m!u;liiu(i<  »«  couipoiinded,  Ihe  power-  Wliat  ha»  b*en  ccMeA  the  "permanent  ovcrlwi  capicity  ''  abov* 
factor  of  tbt  vjtttm  will  be  iirarly  unity  at  at'Ont  half  loud,  tho  i«,  however,  rniMj  of  minor  impurUiice  in  practice,  (■>r  thrt  plant 
curti'ut  JopBiiip  fonivwhal  b<;for«  tb)»,  luiil  UailinR  aflcrwarda,  in  would  not  be  ml-iect^d  to  etich  treatment  except  when  lieing  taken 
accotdance  wiili  «h»l  hiu  alrrady  been  nid  in  thin  c<mnection  ;  over,  or  wh«n  a  brrakdown  occar^.  The  importjnt  point,  piirlicularjy 
at  full  le*ii  (be  drop  in  the  fofiiiTj  *<ipplying  llie  fub  stjiticn  with  sob-jtation*  lei»^lin{,Mrimivav  or  railway  syMeiHn,  is  the  niomeu- 
w  ;ll  111-  !  i)iisi<li  i  y  -i  ihto  1.  If  ihc  foUif  ii  >  ;ir'.'  rliui.t  \i.  iinil,  -r  :/  t  iry  'iverloui  capac I'y,  lint  i  t  I  •  say,  the  e'ffest  of  short  circuits  of 
fvnciironou*  moiors  ai*  ruipioytd,  the  litld  cnrr^iit  ia  aa  aHiiHttd  i  brief  duration  h«»  k»  be  fotusitiereJ.  Re;;artiing  thi*  pjint,  it  nny 
that  tlie  pow(r-factc»r  i<  bi){ho*t  at  about  three  quarter  lead — at  both  be  at  once  stated  that  the  Ibrec  claseaa  of  equipment  are  iwrfectly 
liphttr  and  heavier  l«aU«  the  curr«ut  is  fsomewbftt  out  of  phase,  the  I  satisfactory,  and,  moreover,  from  this  point  of  view,  iliere  i«but  little 
minimum  M«erf«ctorb«isg,ny,  095.  Dr.  if  bwy  overloads  are  to  chooae  bet  ween  them.  WtU-d«iigmui7iMl>n^iiou4  and  t^DolumoMM 
expected,  tite  uiachioei  haa  ben  be  Minewut  over  excited  at  fall  moton  and  rotary  eoavetten  Hid  Mu  r  irdl-desii^ned  p9mraUti«i 
load  in  order  to  incrrnsie  the  iDipr^sse:!  prcmret  f  Apccialljr  if  ajn-  will  all  stand  overloads  of  100  per  cent  for  •  few  Meond«  without 
chTonoun  motorp,  for  the  overload  capacity  is  thereby  incrcaied,  tbe  ,  faUinc  out  of  step.  thetwocUMuof  «ynchronoiiiiniiehiDesb«bavir(; 
torque  l<cing  proportional  to  the  square  of  the  impresfed  pressure,  in  a  very  similar  manner  to  the  asynchronour)  michinei.  This  i» 
Thug  with  a  synchronous  motor  fjcnerator  sub-slation,  if  the  motors  about  the  safe  limit  of  overload  capacity  for  standard  ratchinery— 
are  well  designed,  it  i»  not  rccessary  to  alter  the  s-xritaSion  con-  the  Rbort  circuit,  or  whatever  it  m-ir  1t\  'nir^in^  fh»  m  imentiry 
tinually  with  the  load  ;  but  two  a'.i,iu»tments  '  etm  n  n  .  Inad  and  ovciload  is  naturally  unexpe  '.L  1,  lui  l  c  in^i  ju'  !.'ly  th-^  jiUut,  as  a 
full  load  will  be  generally  .tdvisabte,  in  actordauc:  vvitb  what  has  rule,  cannot  be  Ht)ll'en«l  up  by  tielii  leKulaliau  la  st.ind  wore,  or  to 
been  said  above.  The  small  nmoutit  of  field  regulation  required  in  ftand  this  amount  for  a  longer  peiiod  with  Fafety.  U  does  not 
practice  with  well  deaigaed  syachrouous  tnotoia  ia  wtU  illuitrated  follow  that  the  nucbinea  will  drup  out  of  step,  althoujthasynchroaoui 
Of      7,  1  motor  generatgn  im^puA  ha  bifgk  •ttdim^inrald  probably  p<tU 

IfattilhitatioBeqvippeAwilheriialiToaaaaBsdiiiictyliMlofntV   up  ;  the  synthioiioiu  motArs  or  rotwies  wonld  geuerally  becom* 
in  parallel  witl)  laiKe  inductive  luadt,  inchai  Iar(;e  induction moten,    imstable  in  thtir  rnrrirr^.  nnd  start  hunting, 
or  another  ttatioii  tttmiged  with  t.Hyncbro&oas  motor  genetttorp,  it      Willi  regard  to  ihi:  uliiux  out  oi  step  of  synehroooiu  nacbiaeiy, 
M  M  well  to  anuge  for  tho  lagging  ctineat  to  b«  bnUiwcd  lij  tb«   it  uwj  be  obwrnd  here  that  once  lhi«  Mppeoi  tin  inhcnnt  tcndeacf 
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vfndumum  niiehiiMi.  That  u  to  »»y,  the  r<yncliranotu  motors  or 
iiAuj  coDtcrtm  itill  be  libmlly  dc^ixllcd,  in  order  that  tbev  may 
emw  Un  lutaiiiiiw  Itading  curmita  (end  iucreaMd  «xd,tauni}  fit 
A^ditiootolkelotd. 

A  word  or  two  may  be  aiid  hcri'  rvjirding  the  overload  ca(tacily 
of  the  three  elaucs  of  t-ub-»tutijn  equipment.  With  nr<tor  ^'inerutur 
tub-«tationt,  what  may  l>e  termed  the  periimueiit  overload  capacity 
ile|:ends  culy  on  the  Jirvct-eurreiil  iiiachintf,  that  is  to  fay,  it  will 
I.e  in  general  about  per  cent,  for  two  hour?,  the  p.uilinn  of  the 
bruflits  on  the  dirtcl-circuit  luai  liiius  reruainiti^j  unaltered.  With 
roltiry  converters  the  cortispondiug  oveiltad  cupiiity  U  of  Cfjurse 
j-rtatcr,  uud  in  practice  is  deterniiued,  as  a  ruli-,  I  ,  I  '  uunn'  i'  r 
lu'iting.  The  coiumutdlocs  of  rot.iry  convcitirH  iiivaiiably  havo 
Itctipht  ral  spteda  botdoiisg  Itpon  the  U|qeT  limit  of  ^mmI  pi|icii«e — 
say  a,'.">jft.  per  Idittttle — «im«'  |iieDtly  nn  overload  of  about  30  to  40 
ptr  cent  (at  two  bours  in  about  ai  uitiili  can  be  funtnlied  without 
1  vcrbcatiiig  iho  eonitiiuljiliiiH.  If  it  «cri'  not  fortbil,  and  provided 
the  lielii  tyntein  was  Well  ca  er  excited,  the  over  loail  capicily  could 
betolily  luken  to  lie  &0  toCH  pe-r  cent,  for  the  lin-.e  .itate«i  ;  it  w.udd 
t  e  deUimiuid  by  the  permi^cililc  sale  temperatiiie  ri^e  of  the  arma- 
lufe  c<.iil<  nini  step-down  triiti>(  >rmcii.  Ic  i^  hereby  UHMiiiieJ  that 
ihcbe  l,iUi.r  lire  nitilii villy  l  Ouled  by  niean.'i  of  tooling  pipw  io  the 
111,''  I  I  1  1  'i;>»iijlit,  Ibe  ivjt.'ii.tl  lemptla'iiie  rise  tieiog  SfC., 
tnuf'  iiiuDg  ill  tin -e  iv.-pti;l«  to  giKjd  modem  practiixi. 


of  a  machine  to  pull  itself  in  n^ain  i'l  determined  by  the  torq'.ie  i 
can  exert  in  a  vcjy  shott  time,  nanudy,  h.ilf  a  cycle  :  cooseiiuently, 
if  tbm  ia  any  load  o«  the  machine,  it  must  necrssarily  pull  up, 
Sbottld  a  numientary  abort  circuit  pull  out  the  circuit  breakers  ta 
the  power  sUition,  orotbcrvifc  break  the  circuit  on  the  alternating' 
current  side  of  the  eonvetUng  machinery,  it  is  always  nc«ei«»ry  to 
give  the  »u'j-slatiuu»  time  to  .'^httl  theiDsJves  down  rather  than  im- 
uiedi.itely  replace  the  circuit  bre^lkers  while  the  c  jnvertin}{  ma:hiner 
are  slill  liiruiiig.  I'nJer  lhe<e  latter  cir;umat»nee)  even  induclion 
motors  will  no:  run  up  to  ^pced,  while  the  syntlironou*  madiinery 
forme  (imply  a  pul^-iting  tliorl  ciiMuit  acirjis  ihc  miins,  aisjacliroa- 
;i-  n.  (tor  or  rjLary  acliti;,'  alternately  as  iiiator  or  gcnerstor  relative 
to  tiie  tranuiii»;ioii  liues  and  ({radually  polling  up.  Befon  liua 
happ^nE,  the  circuit  breakers  will  be  out  again;  tpaitfroOl  tbi*i  it 
would,  in  general,  be  impot!!ibIi  to  keepiatlM  dreitltbieakliraoiltbt 
ditecl-rutreiit  sidei  of  the  converter*. 

I  (ne  t)f  Ihe  iiioil  iiii|N)rtai)l  qncMion.i  to  Iw  considered  IB  aoaneetioD 
with  the  de«ign  and  operation  of  asjnehronom  sub-station  equipment 
it  that  of  parallel  ranniiiK.  Tlii  converting  niichiue-j  have  not  only 
to  run  jieifeclly  in  parallel  with  one  another,  but  the  v.jrioui  tub- 
iUtiuns  h.ive  to  run  perfectly  in  imrjiUol  with  one  anotlieraud  witlilhc 
power  otuiun  aKo.  lu  livj-l  modern  installalionn  this  lequirement 
li-u  been  tii?ily  iiiuuicd.  l.  i;  lu  other*  Rieat  dillicuUit.'*  have  arisen, 
and  have  had  to  be  jiot  over  at  great  co»t  betore  aalisfdctory  workutg 
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orer  tlie  whok  i^fitm  wu  atUined.  It  v,  Ihenfote,  of  intereit  to 
di»cii>«  as  brieltj H  potiibl*  tbe  leadinK  f«ataiea  of  the  qUMtion. 

With  a  rotary  cooTerter  »ub-»tatioii,  for  instance,  \m\tfn  evfrj 
detail  of  the  sjueiii  in  thorougblv  well  <le«ipnel.  froiu  ilic  tnt;iius  m 
the  jiriwfr  station  to  the  rotarit^  theraselve!',  tlnrewiU  be  imnlilt; 
will)  ri  .:  uii  to  the  p»rallr1  runniug  of  tin'  ni.i<'lii:ie«— that  i*  to  rsy, 
llifcy  *fjii  hunt.  Tin  term  huntlDf^,  as  applied  to  gynebroatiui 
machinery  of  this  character,  lueana  that  while  ntDning  at  /yn- 
( Uf OBoiM  speed  (a»  mr>i»ureil  br  a  t«cli«tti«t«r}  tlte  maehiiiM  OMilfate 
bci«ccatli«nselve»— thit  is,  ilurlng  •  imiliitHni  Ih^  increase  ami 
JcoNMS  tlttir  ai>Kular  velocity  amm  tlw  mean  mocity,  corre- 
•panding  to  »sict  R}'nchroni«m,  caaiing  the  armaltim  to  tving 
bselcwsrds  «od  fonrard-i  from  a  6Ye<l  point  (in  a  precisely  similar 
manner  to  the  iiwing  of  a  pendulunt)  while  still  koepin;;  in  step. 
The  effect  of  this  is  to  cause  tlie  pressure  on  tach  tide  of  the  rotary 
to  ItattBate  more  cr  less  badly,  so  that  working  at  constsnt  prefsnre 
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Flo.  8.  — Ittnuln  •>(  Ti»<«  au4S0kw.  Sym litiiiiini»  M  l<ir  < isnejutur, 
IVagoe  Tramw»ya.    S)««l,  240  lOTik  pv  nia. ;  frwiufiiqr,  60  i^de*  ; 

vol;>,  3,000,1600  650  i>i  r  i-1mi!«, 

on  liio  'iiri  L-t-CMrrcat  Miies  lii-i;'iiue<  iinj«)Mil)lc  Oucu  a  rotary  hii^ 
itUrtp'l  liuntiii;',  iii.lcfB  the  smsl'.  o:'c:lljtiMii.-  ar^  ;iiiiiK"liiili-ly  (.'liLckuif, 
tliey  wilt  invaiuMy  continue  li>  hstrinna  in  ampli'.iidc  until  llie 
wmrtnntwing*  omand  losus  fyncbruuism. 

{To  bt  cmtinueJ.) 


COBR£SPOND£NC£. 


cno  VOr.T  LAMPS, 

TO  ja&  K0ITOR  or  TUB  ELBCTBICU:!. 

Sir  :  We  notice  that  at  the  Board  of  Trad*  ioquiry  ioto  tbo 
question  of  tbe  change  of  electrical  pressure  sovcral  expert 
vitneBsoa  broogbt  fonrard  tbo  subject  of  the  iDefSciency  of  tbe 
200  voU  Um^  It  luay  be  of  interest  to  state  that  vre  have 
htdy  lK«n  mnjing  out  te&u  on  both  '200  and  IW  voli  lamptt 
jaoi  TC  aMf  menUoa  that  wa  bam  found,  kakiog  ui  aTange 
wmlar,  vmX  tha  SOO  volt  lanpa  «{  oma  maker  eaammad  at 
atart  4  watto  pw  oindle,  laaraauog  to  4-S  watta  par  candle 
alter  900  bonra,  irbeiena  tba  laua  maktc'a  100  virit  lamps 
consumed  3*5  watts  per  candle  at  ttart,  inerataing  to  3*7  par 
candle  after  .'^lOO  hours.  In  the  case  of  anotfaer  maker  tba 
200  Tolt  lamps  bod  an  efficiency  of  2  8  w&V.^  piir  citnd'c  at 
starting,  increasing  to  :)'2  watts  ptr  candle  after  b'M  Lours, 
whareas  the  luo  voLt  lamjLs  by  iho-  Mune  maker  consumed 
8'1  wattfi  at  fir.it,  incrr-asiiis  to  '■'■■I  watts  per  candle  after 
'ii:0  hours. 

0(  cour.^e,  it  is  no:  ourplacj,  inJ-pcn  ji  nt  tcsiinfl;  nuihori- 
lic?,  to  offtr  npiuion.-i  on  rcsuUs,  but  we  fjis'e  thtse  roaults  for 
what  thcj  are  worth,  hoping  that  they  will  be  of  iatereat. — 
Yona»  ttOf 

Taa  Elkctkicai.  Tkbtixo  LasoBiToam  (Lro.). 


ALUMINIUM  AS  AN  ELBCIBODB. 
to  tea  cmtoft  o?  tbs  iuterRieuM. 

BiR  :  Referring  to  tho  Contemporary  Science  Note  in  your 
■Joum&l  o£  today,  p.  801,  1  fchoalJ  likn  to  point  oat  that  the 
itlm  formed  in  alum  solution,  and  ^bich  produces  tbe  high 
resistance  spoken  of,  is  ba'ir  alnminiurn  Hiilpliutn-  Koa  I'rvc. 
Hoy.  Sop  ,  \fi\.  LXIIL,  p.  :)20,  in  which  the  clVoct  of  variation 
cf  tcmparalnre  and  current  density  upon  tlii;  raaistauee  ol 
tht-'se  fihnH,  as  well  at  other qHltten,isdeal:  wivb. — Yours,  &0t| 

London,  ilnrch  2'j.  Ekmkst  Wilbom. 


afiCEKT  WORK  ON  DIFFUSION. 

TO  TftK  tDITOR  OF  THE  ELECTIUCiaN. 

Sil. :  Tiicre  art'  one  or  two  elips  in  your  notes  on  Dr.  P.rown'd 
recent  lecture  tlio  Riyal  Institution,  which  eho  iM,  I  think, 
bo  corr«o)C'i.  The  proco.-is  lie  eniploytnl  was  onu  of  iulcnuit- 
tent  difTiif  ion  of  a  solution  of  sodium  sulphate  into  a  jelly 
containing  a  solution  of  batium  chl'irulo.  His  i-quiiloniity 
lines  were  ehown  to  be  identical,  not  with  the  tqui  potential 
lines  for  two  equal  charges  placed  at  a  short  distance  apart, 
but  for  a  charged  dite  having  the  sime  area  as  the  orilloe 
through  which  ^'ffaaioii  takes  plac«. 

Il  is  hardly  neoeaiafjr  to  point  out  that  the  stream  linai 
corresponding  to  a  seriea  of  anaidaBaity  oonfocal  ellipses  an 
coofiooal  hjparboio),  not  raatiogiilair  haverbole."'— Yonn, 
it«^  B.  W.  MuomiT. 

London  March  29. 


PABLIAMENTAaY  INTELLIGENCE. 


FALKIRK  AND  DISTRICT  TBAHWAY8  BILL. 

The  ooinmiMluu  sp|ioint«r1  unlrv  tlu'  IViv*te  LcgitlatioD  ^iSoutlMi])  Ac*, 
1899,  la»  cmj»iil»iTiJ  the  !  r  -.  rm  !  Ii  -irict  TramvAjt  rrorisioual  Urder. 
I'ower  14  wKiglit  to  incorjioratff  the  lltikirk  nod  Dittrkt  Trauiw^faC'ak,aad 
to  entpMnr  the  comi'iiDy  t-^  coottruct  and  malntam  »l«e!ri>  tWWigH 
within  the  tiurgli.    The  capital  ia  X  I50,OCO  in  £10  sh  iru. 

Tbe  tramway  toulaiaacinalliriitie,  •tartiogai  l  .tilirl.,  k  <'r.>,-  !ii  CariHii, 
th«ude  coSt«t)lK'usieaniIr,paM{n(Lkrtierl,an>I  titr^ui;!,  >  t.>  Kslkirk 

iLKuln.    Five  jj*lilli>n»  wem  |'ri!»nii»M!  i^Mriii,  Ui>^   i  ior.    The  pilition  vf 
ttie  North  Untiib  llailw.iy  <  \\  liiw  :       witlifli  »\mi. 
The  I  'aleilutiian  Itulway      oomplaiiioii  tbst  the  overbiail  iroUey  wires 

a. 


would  ol'itnirt  the 


of  Tl 


iwilk 


[the 


Tba 


('Miua  ComiMcy  and  two  weU  «(  ffootigerj  made  up  thel^t  of  objcelatt. 

Tl  <  r;t  VIHUAN  (Lord  Clil].>id  of  CbodlaigH}  »ai<l  the  cumiuu«ioii 
wiiho  1  I  1  r. .  idcDoetosbow  tbeubli^atioiisoradTaDlaite*  llie  promotion  were 
geli  I'ur  the  )«ymtiit  of  £1C0  per  uiilw  j»r  itiiciiin  fn  'Jie  hui  ^5i  ;iti  I  £'10 
{iftr  mile  j»fer  ^litaim  to  the  t'juiiiy  l'")i.:i 

Mr.  I>.  HONAI.D,  C.K.,  bgrgli  »ur»ey.  r,  !••  kirk,  llit.ujiht  the  coiitiibu- 
taon  of  £1C0  |i*r  laile  per  aonum  tJie  coai|iMy  In  ua  town  fur  tlia 
•pk<«p  of  the  r-jod  was  (sir.  After  fire  ytara  tba  eonttibntioia  would  tw 
£lif'     Kur  that  thi-y  mu'ii  ktep  in  lejiiir  Ihe  riiwliray, e3ii?ptioj  tbe 

.Mr.  j.  UmUK  juti-,  C.K..  eii(jiii«fr  fur  the  iini:i)rr.cr»,  •aid  llie  lol.M 
iuii  of  ibe  uadfrtakiag  Wd>  £n9.8i8.  A<  t'>  the  ulijwlii'ii  o{  llir  tiro 
frunlaKiii  timv  lUi-rc  wouM  li«  kiij  ilun  tlic  »t-»tut'>ry  '.-il.  Olii.  l>?;wp!rii 
tli<!  viiilK  Slid  lb  - kri II,  iliere  voir  many  cilio  siid  tutriu)  where  ttiii  was 
tbe  caw.  lie  il»;iI  iLo  ( '  iled>>niaii  t_'.i[n)>.»ny  wL-.licil  the  pr>jmut«ra  Ij  tike 
llie  ri<<k  nf  tbe  iliiiufunl  and  t'tmetou  brii^K-'  t°  perjicluicy,  but  tbiH  the 
liromo'.crs  cuaKI  nnv  do.  Tfco  bill  gave  powcrj  to  tbe  projKweJ  ii>iu|i»tiy 
to  aupltljr  iilcv'.ric  curreut  l'>  other  tm«uu«!i!<.  Tho  c»u.i!  l<ri  )Rc^)  h.i  1  t'l 
bobnUtlo  the  mltisctiuii  •>'  Kalkak  Cn  jiu'il,  sad  if  the  t'ouueU  wi»)tol 
one  kind  ef  Vrid^^  iiti  1  llic  I'^lcdun'mi  ( ''i4)i'iity  lUi-iihi  r,  ttiry  ii<iiikl  tiiid 
s  w»y  eif  a  MiiiiiodAlin^  all  p.r.ict.  Tr.c  i;oai)uiiy  liji^.it  (nrry  llicir 
I'eedont  in  the  old  I'^Mlvsys  under  tUo  i'isimI.  od  tbe  br><lgc«  Ibeuuelvc*  <  r 
ovcrlir.vl.  It  the  fcr  Ir>  <  ivr  Q  uo  lilt  canal  Ijridgo  I  and  tbe  latter  wen  both 
i>ti>noJ  at  llic  Huuie  iii:ic  iIj-  circuit  would  l>9  biultu  end  tiW0Un  WUttM 
ttop,  but  tbe  alop^acL-  would  be  only  uuMutuliii'y, 

Uf.  STEPHEN  fiSLUOM  aaid  iif  FaillMnM  mda  it  aa  jAmManii- 
dltloB  ifeat  ilicra  dtoaM  baflft.6iii.  bet«««QA«tnwMralbatd  the  kerb, 

tbe  wbolv  irAiiiwAy  uiduMtry  of  llu4  country  wimld  be  n'.opfrd.  Hews* 
iurpiiacd  al  the  attitude  taken  up  by  tlus  Cslrdonisn  Coniptny  wilbregsnl 
to  Hic  clettrii'  fce'ler'i  m  ^^  c  cnnal  l^dgei.  If  it  vrpre  nfi-?**srf  19  otitain 
the  consent  of  tbe  i-\l'>  CotUfAoy  to  plrtiint^  U-o  f' cltra  ii;  tlic  old 

ri'idwajH  undir  tbe  caiuU  ui  iUe  britlge',  aud  tbvy  rcfuaedit,  tbe  |>n>iuoletii 
would  gat  Offer  the  didlculty  cauaed  atoppiag  lb*  ean  is  cooeaqoenoo  of 
ibe  opMiInif  ol  Ibe  brbtjte*,  nnd  iJie  bredkbw  of  the  dreuit.  All  th^ 
uM  r!-  ]-.itn'  I  ?  ilo  «a»  t«>  |i«l  ibiwn  a  storage  battery,  vhich  would  supply 
c  urri  ii;  :  .11^  .v  the  bridges  rciuuineil  oiien,  for  half  a  day  if  necessary. 
Ttte  tialtrry  w»uid  supply  the  section  of  tlw  ajaleu  that  m»  cat  out  whtu 
iKc  bridi;(<i  wcrv  •  pru  for  tbo  piuii^^e  of  vetsalh  Taa  haUilty  WOnbllM 
umuicted  by  a  ftuJtr  lu  tliu  ttoUcy  wiic. 
Coimasl  asked  Hr.  ScUea  U  Ilia  storaM*  batlaqr  tbenrjr  M  jiM  dawacA 
NnUm* 
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Ut.  SELLOK  miA  Outt  nwlug  l<>  tha  obitioacy  at  the  CaUilnnfiin  Com- 
diffieultf  !iM  urimn  witK  nlmacc  In  rtnitinunaa  «u)i[ilf  uf 
electric  rnrrgy,  mi<l  bo  ww  ••kod  tn  find  n  »v*y  in'  of  'H^t  diffii^ulty. 

Mr.  1>.  A.  MATHIKSoN,  enginttr  fur  the  V  i>  lnjin:i  Itailiray  niil 
th«  tnffiaoo  th*  canal  amouDled  to  a  luillinn  tona  ptr  aaDura.  VtmU 
«l  ICO  taaa^BAiaf  bem  aad  fMhla  wed  it,  tbe  iMiglit  of  Um  naala 
latcUtgittMoie  rMHtoTQrL  Tlw  pTCwnt  lirU^  at  Biiniford  and 
Ciimelim  w»re  •ufBc!«nt  for  tVie  ir»ITic-.  »uJ  co>t  iutle  for  ouiulvutuce. 
TI>o  iitw  trii]>rt!!i  W4>uKl  cvwt  v«ry  iitiK^b  more  for  uiaiutcnaitce  ami 
wikiiir  Th'^  [ivir1ic«  »•«  for  iinHert  ilcrrji  putting  up  aw  briilgn  to 
Ull'J^lt.^AC  the  ti  ir  lcii  of  mikinteainco,  Mwl  promulm  «hould  uniJer- 
lak«  liiii  'liii  'liti  iu  tlif  present  ca«r.  It  w»«  p«rftfHy  fair  tli*  prouolrra 
abuuM  DoL  only  ircuaatruct  ibnc  bri<1i;c*,  but  («  liable  for  tMr  laain- 
t<^anc<'  io  jwriKtuily. 

Aflrr  betriiiK  furlli«r  cvidetice  lb«  t'llAIRMAX  eud  tbere  wrere  Iwu 
pointA  t^n  vrbii'h  tlicre  was  »frii>u«  <rp|ic<M.litJti.  Tbe  firjt  waa  tbe  main- 
tenance nf  th«  brid^TH,  aad  on  llwl  (|u<:itiua  ll-<'  c  Jiiiuiluiati  augts-tcl  a 
(."•mpromuv'— that  tho  oott  of  DaiotDiianea  of  tbr  n«w  bri<l«^  might  bo 
divided.  An  rcga-ded  tlia  mirking  of  tb«  bridge*,  they  undentnod  the 
I T  >ui  I  r-i  were  pr«:p}red  U>  fmj  t^inereaHKt  coal  of  working  the  new 
bi  u!k>',      Uie  llaiiility  ahouM  raBBin  vith  tba  CuladoaUQ  Cimpaiiy. 

Thf  diairtnau  H  wtggtatiMii  wen  agircad  to,  tni  Um  prtU>U«  wa» 


EtiECTBIC  POWER  BILLS  AND  THE  OAS  CuMl^  ANIES 

Tin-  Court  <>f  Iteft-reai  of  th«  lluuae  of  (■oiuiiiuni  i  ci  1  iv  u.  Ii  inl 
objictiool  to  iko  f«cu<  >la»<U  of  io««ri*J  ga<  coupuiiat  vh->  dmitrtl  to 

•BpHi  in  eppMfnn  to  tb«  CI*]*d«iiMi  ElMim  PiHitr  Bill  ami  IIm  Clyda 
XaOtj  Efeelrio  Poircr  Uill. 

Ill  tbe  ca-e  of  Calihlohian  Wettric  Tower  Bill,  the  r^'it'ocera  nhoie 
/iM-iK  waaobjM'ttd  to  «cre  tbe  ('<'r|Hiratiiu  of  i.li^n  m  tin  lUrrheid  Uaa 
Co.,  the ButbKell  and  UdditiKton  ijan  <'  >.  Uiil  th-  I.-? . •  n  i  lua  Lighl  and 
iCrnton        TJ;<bt  t'oiD|jia)iii'ji. 

Mr.  llALl'nfll  UltDWNB.  K.C ,  for  Ulaagow  C..rporjli«n,  aanl  tJve 
diftrict  pro)<oa«<l  to  t«  tuppliad  kgr  tba  hill  amwidml  tilatow,  and  a*  ha 
read  tbe  bill  carried  Clargow  alio.  If  ttat  vara  ai>  titer*  wMiM  not  tie 
any  question  abcut  tbe /orti/  of  the  Corporation  ;  but  tbe  ]>r.^  tuotera  (aid 
they  did  not  iu*'  i  il  to  include  ibc  city. 

.Mr.  CLAt'UE  l<Ai;(iAI.f.AV,  ICC,  for  llta  |inii>M>Ura[,  (lid  batnapre- 
raretl  to  K"'  J^n  auurance  that  tilaigOW  INVU  b«  MClllM,  (bkl  ibe 
bilUhoulu  Ix  alteted  iu\;ordiag1y. 

Mr.  ItAI.KUl'lt  I'dtoWNK  arcepted  III*  iMurance,  but  etij  if  tbo  bill 
ptH'oi  ill  ila  preaint !«  iii  the  pioaotera  wo«i Id Imvo power toUytheircIcctric 
li.iiiii^  i\  '  louud  Oldiigr*,  tfii  iti  ;I  tliilrlctn  beloDging  to  OUfK-iW  but  in 
ill  iii'  i  -  where  llie  t  •  t  •  •  i-.iwi  VL>t  iu  ll.u  ^o-itiou  ot  the  giu.  Hater  ucd 
liAUlvity  autboiity.  The.r  aud  water  pif^.-*  an<)  the  Irtuniraya  riui 
iillUMe  the  L'ity,  and  he  wanted  proioctloii  for  theui.  I'  vraa  cot  <nough 
lolsy  that  I'jc  Rtncnl  m  l  give  the  Corpotatioq  that  pr.itectioD.  Couosel 
lUiiued  be  had  lb«  H^ht  t?  be  h'ard  »»to  lhapbjiicaU  intei fc^rc iie^  with 
1 1.1-  nnda  aa  w»H  m  ftoaj  pe»il.lc  electrolytic  action.  Glaagow  w;n  In  un 
e»tnM>id>!i»ry  p<Kiii<n>.  No  c.tlicr  autboritr, except  tbe  r.uiuua'.er  IJeiiiTuI, 
bud  It  c  i  :i;iit  til  I'M  ik  up  Sbeir  6ti«ctf. 

Mr.  BAUtJALI.A  V  eaid  uudar  ib«  bill  ibe  prouoieni  biul  no  aulhority 
<o  lay  Jairn  ilMtiia  Hnci  iaaaydMM  occqit  within  the  urea  of  •upply. 
lUtf  bod  not  tbe  alinbUal  bllMiiott  of  Roinc  tbroogh  the  city  of  Clugoar 
for  the  lake  of  lading  «nn'n«  or  foi niipply.  Tfasy  hiid  incorj;i>r.tol  in  their 
bill  the  geneial  )>r<iVi>iooa  ( f  t>.e  K  cclrre  Ugbliiii;  Aul>  at  reromm< tiled 
by  l/ird  l^roo'a  Cotninittee,  f  .r  ili"  ;  <i»»eutiiin  vf.  elfi  trn^- li^  sciiiiu  or 
fu-ion.  He  ^ubD)itte<l  that,  a-  m  iLl-  i-.h1  ku'.vi  iumli-,  liif.  r.irjiora- 
tio4i  vera  in  no  better  poeiti  m  ihutt  i»idio»ry  gia  or  water  iMiiipony,  aiul 
tliai  tbey  eliould  have  no /(H-iK  t'anrli  if  n'l  tin  praviMiiaa  af  tha griNnI 
act  wete  iccorponited  in  the  bilL 

Mr.  W.  M.  .KCWi  /RTH,  on  l.jlialf  of  the  gu  compauit  aatd  they  wished 
toappiij  aj.ii:i  I  ir  bill  and  Io  i^nta  protective  clause.  The  ri»k  of  elee- 
t  olyiic  ac'ion  ira«  rrry  much  iiiaeo-«d  by  the  high  vi  luge  al  ubich  tbe 
c-jrrcnt  would  be  wi.iked.  Tie  C"to|iititiun  wool  I  be  i;reairr  in  tbia 
caao  than  in  the  cave  of  au  otdiiiiiry  tlccliic  I  gbt  coiDlwuy.  The 
eleci-ii:  light  company  arould  have  tiie  hgbt  ta eh«i|ga a MiiMn  M , 
whereaa  ihi>-couipany  onljr  cfaw)|a«  naxlmiini  of  Sd.  Tb«y  tov^t  ponr 
in  ibiir  til!  «n  nupply  »ny  cu.-«loin»r  with  jjower,  and  m.iy  |ieii.oa  tiliuK 
S  i'.ijt  -J.  i.ij  u  i!  tbe  |Kiwer  for  lighting  I'|j:|'|  -  wiiLm  li.  |  rim-!><».  It 
vraa  tbu«  n.n»ibla  f'H-  a  factory  t>  take  the  power  t'l  drive  a  jcwinK  in.tchicc, 

ai»-l  mm  M  (ba  mm  tbna  iim  dm  pewar  to  light  tb«  whole  <  f  tti<  ir 
prcailN*.  In  (ba  VImidaJe  can  tha  Court  ha)  granted  a  tarut  to  a  tUtu- 
tory  gaa  comfiary  against  an  ileclric  e<jiupiitiy,  and  the  learned  cauaaal 
tubmiited  Ibkl  tboy  weie  entitled  to  a  i;eiieral  /<vtia  on  thegr-jond  of 
I'otopetitioii,  and  Ijecauae  of  the  bkelihoi-d  of  iiiltrferetico  iu  various  naja, 
aiioit  from  tbe  rirk  of  rleclrolyfti^ 

Mr.  JUHN  KKNNICIiV,  l  arliamentaiy  agiui,  kaid  tlio  gaa  oatupaoira 
would  accept  the  deeiaioo  of  the  Court  in  tbia  cat*  m  ap|-|f  ing  to  the 
Clvde  \'iilley  Klectric  ToKer  Bift. 

Mr  llAOliALL.VV.  iu  lepljiiiif,  cmilMidevl  tlint  it  not  l*«u  (  roved 
II  .  1 1.  .  wouM  injuti  'U-ly  a(Ie.  i  llin  gu.  corr.i»»tiic4.  ,\ny  p-rrL-n  at  ilic 
prcMint  tioracuuld  (~Ul-li«h  ele.lii^  iicHiiijg  >.i  power  l\ir  Inajnelf  -,  and  all 
tbay  prnpoaad  *ia>  that  wheiea  cusluiiier  toi  k  |  ower  from  llieiii  bo  vliould 
ba allowed  to  tiii*  it  tor  Iruii-iii;,-  pm  (i  j-ei..   Tbe^  Iwie  uv  ir.atr  to 

ga  Io  *i>v  |ier-  n  with  li-bt  oi  b...  t^uh  loa-^r.  He eubmitttd  it-  voathl 

baa  itaii^erouA  Lhio;;  Inr  r.ul<ainent  to  allow  a  UMBliar  <i(  ingwitiitiwt 
[«ii(»i«:o:i«  to  be  inae.itcd  in  tl)C»e  inlln. 

Mr.  H.  1>.  i  ;liKi;Ni;  ;  no  ol  I'  e  ref«rpc«;  »»ked  If  to  at)}' CMB  t  fcoii 
ta4  bteo  Kr«iWd  i'l  a  uuu  >utultry  cHupaoy. 

Mr.  iMLVOUR  VBOWMv  mM  ha  dSiml 
tha  Femdaia  cita      ibe  IU«L 


I  net  hdow  of  anr.   Ha  balieTtd 


Tbe  Court  ultimately  decided  to  allow  a  toetu  to  tbe  Cerporattoo 
Qlaigow.  but  dtaalloacd  the  Ivui  of  the  gia  companite. 

Tl.i^  le^.tM^n  iavoived  tba  appticalbm  againat  iba  Ojfda  Valley  Ehctiit 
p  .<  r  Hi!,  ^ad  tha  lata*  of  Ihs  SMipitaiM  VM  ■eMrniigljr  diiallaaiidla 

that  ra<e  aiUo. 

LIOHT  RAILWAYS  BILL. 

In  Ibe  Hi  li-o  ii:  i ' nuu^iiiifi  un  l!i  inLiy  lli--  I'.c-i  ieDt  of  tlie  B «rd of  T aili? 
Mr.  Qeratil  iklfouri  arked  for  leave  to  bring  in  a  bill  to  omlisB*  aoi 
ainend  tbo  l.igbl  Hailaaya  A«t,  1886.  wU«h  vU  lifM  oa  I>ar.31«MU 
Aiuoiig  tlie  c'auaa*  of  tba  new  bill  waa  ana  mlewdlBg  tbe  powm  of  tkt 

I 'ouimiaaioaera  until  Dec,  51,  1906,  and  cbangoi  were  alao  made  in  the 
proviiiU^ua  rcloliog  to  tho  ndvaoce  of  moiieyn.  l  uder  tbe  1636  A' I  tia 
CoiniDiiaionrrH  have  powtr  t>>  udrniice  money  ci^bcr  on  <irdliii*ty  tjea  at 
by  way  of  •pecial  ^tdviiute,  for  Ihe  jiurpo^s  of  boncCtin);  u^ricttltafacrny 
olbcr  approve  I  itdutt)  v.  The  luiiil  aiiiLuui  that  could  be  advanced  aodtr 
Ibe  1896  Act  waa  £l,C6v>,00O,  ami  of  Ibiii,  t250,0C0  wan  aihaiu-ab!-.  uiiJir 
tho  head  of  "  .s^e'al  ikdv*nef The  lu-ar  bill  ilora  not  alter  theUilil 

auiouut  availabla,  bwl  iacnMoi  tba  aura  which  o*n  ba  araciillr  aii«n«d 
(u£7tO^  Tba  fam  w<a  i«ad  a  Biat  Uioa. 


«>a  mrldw  laat  tha  SMidh>g  Oinlcrt  Conndttea  had  bal^thwtl* 

^^  < «(  and  South  LondoD  Juwlba  lt«31t«*r  D<ll.  wbbb  taito  poww  d 

I  lulnict  au  tlecltii:  underground  railway,  about  5  milra  in  leogth.  froia 
I'.idiljrglon  to  Keni.iogton-iark,  joining  ui>  Ibe  terniioi  of  llie  vlrwt 
Wc«t«rii.  Cantrel  liOinJo!).  I.nni?on,  lli  ijtbtoo  and  South  Coa<t,aiH  ly.«d>ill 
and  Si.uth-W<f-  111  |.:>l]»»«w.  The  ciuuiitcr  liad  icp' rted  tbe  Ifll  li 
failing  to  rotuply  with  Standing  Uideta,  and  notice  waa  not  gi'en  in  lb* 
l  iuke  of  Xoribanbcrkad,  Lord  lv«agb^  and  tba  Hen.  W.  K.  I  '.  .Scniili 
oanem  of  pr.iparty  fa  OraaTeiMr^tilaee,  wilhbi  tbelioeof  devitiion.  Tec 
l'<immitlrc  <!e«i<l'd  to  allow  tbe  )>ill  to  |>n:ceed  on  Uta  coodilioo  that  lie 
protertive  clauan  utferetl  by  tba  promotcra  ahould  ha  iMntedailhlll* 
a>ldition  of  tho  word*.  "  sul-  il  in  i-acli  i;.'  Ism  <t  vsull  ." 


L.aa  TBAUVATS  AND  SIBEEI  WIDENINOS  BILL 
Tha  StoadiiiK  Ordara  were  dbptmed  with  In  the  eaae  of  Ibh  UD,  an  tie 

criidili  m  that  the  Iramwayn  to  which  the  eonaent  of  the  local  autborirr* 
inlere<teil  bad  not  been  obtained  *ho<ild  bo  atruck  init,  with  the  eiteptii  a 
of  tramway  No.  6.  which  i«  t  t  ]>tm  along  the  Karringdon -road. 
mentioned  tlut  lu  mi  no  li  i.  wiili  tbi»  line,  which  dofcly  apiruacliei Ila 
iAi^  bciundai  iea,  an  arntogeinent  ha<l  b<«u  come  to  uibu  tha  CiV 
CiMfOtaliaa  wbivh  woald  iovolfeareduotioii  in  the  leogihafthaliK 

FARLIAHBNTAET  RETURNS. 

On  the  muti  m  of  Mr.  Hll.l.,  the  ll  -nn"  of  r<>u!mona  have  otd-ieJa 
leluru  li  I)?  nude  »howing  the  numlier  if  ;qi[ilir.in  n»  for  orderi  anJ  tbi" 
nuuibtr  of  iMJera  paiaad  \n  tbe  Light  It  ii|w»y  Con9uii>«ioocn  »»l  «■« 
n lined  by  the  Beard  at  Tmm  In  aaah  year  tiaaa  lb*  paaaing a<  tba  L^t 
Hallway  Act,  1896,  and  aba  tha  luaaa  which  tha  Trmmuy  haiw  *eraM  I* 
ailvance  In  each  y«ar  under  art*.  A  and  5  of  the  act. 

Uvtunia  wire'rtlai  ordered  relating  to  eloetricity  aupply  UQdcrt»kiJ,'= 
in  tba  Caiud  Kmgdooi  baioagiog  to  total  aolbsrilie*  and  to  oatapuna 
re'ptetif  at]r  (br  ISML 


LEGAL  INTELUOEHCB. 


J.  Qkhha  &  Co.  t.  Chloride  Electrical  Storage  Syndlc&te  (Ui)- 
Mr.  .Iiiatiir  U V'huui  on  UMidajr  Bed  Tuetd^y  Urard  an  iKliiiu  iaaWA 
].(aiiiiiH«  clainird  tibl,  lalaaea  of  juice  of  gocda  aebJ  »o4  deliWieJ  1* 
(Icfendaii'  ,  Dafendanla  alatcd  that,  owing  to  oonie  of  Ihe  i<«1pbur>:  irA 
supclied  by  1 1  lint  If*  being  tt  gttMtT  H*»t  ^;t,h  than  that  coalnnl«il  i  ' 
and  to  the  lact  that  certain  carl>i>)« contained  hj  diocliloricacid.  iJatCAge"* 
<!onc  Iu  the  batt*ric«,  and  on  lbi«  account  defctdnita  i<>unt«r  ctwiM"'  '  ' 
£679. 9<.M.  The  uuly  poiat  ia  diapiil*  w»«  lb«  dofaiMiant*'  counier  cUuo- 
Mr.  T.  TKItREtL,  K.C..  for  dafcndant^  aaidth«rhv).liae*  IM]^ 
cbised  "ulphuiie  a-Jd  lr.iiii  plalntiflSi.  and eontiaoled nir  asid  whbli  »*•*" 
to  be  higher  or  loarr  than  1'2:0  ajiri  iliij  gi^wiiy.and  which  wa»  to  ler'^'* 
biiiuutc lie  acid.  I'lainlilf*  knew  tbe  ai  id  waa  uaod  for  storage  ballc'"*- 
anil  that  i'.  mu»t  I  c  .if  llwt  exict  Rtrecg'b.  Iu  neceui'cr,  lCd*,drfeoiB«J 
bid  a  viry  Ui-^c  order  (or  ttornge  b.illeriin  for  Priui-e  IUufel*(«J* 
<nkr»d  Ct>  caibj>a«l  a:id  to  be  dviiTered  to  tlie  firm  -it  c  jntractr** 
ww«  puttiwg  in  the  inet  lUalinD.  Tha  €6  ur'iof «  wnc  delivertd ,  but 
taioed  0'2      eent.  of  bydraeUorie acid,  and  tbu  02  pi^r  •«nc  of  bri''- 

■hliiic  aci  I,  l.'  yiiiul  all  »K.ilo«  of  duuKt.  aa  ari*lyai«  had  di -wn.  h>l  if  ■ 
tliete  bv  c  luui  11  bi\i  'i;  been  put  iut  >  the  ac'd.     On  iTivlj'^ 

theexat-i  ipiiiuiily  of  HulpVate  •>(  Mihi  W4«  (ouml  which  wookl  corr>!*f"f|| 
•  I'll  Loiuiiion  ^:ili.  Too  ro-itciit*  of  V  r  cnrb<iin  were  IMWIJid  *T 
»t«nyc  111'*,  jt'A  iho  iceuU  waa  ib'ir  itiiinrdi.lt  ileetrrictioB.  "•"T 
thing  baH  <»  I*  tnkau  out  and  p'ji  iii'-  tbe  melting  p-i.  Tiwd^"''^' 
fteulting  from  tliM  waa  £725. 1).,  d  I.  Kor  a.i  >U.er  iii.iiiiliii  -n  defeudtuJ 
Were  piitiiiig  in  .Vol  i?'!  Ihitlei  ir-,  and  iliri>  '«d  |4tintilf<  t"  dtli»«-' 
N'ovi-j>Ui  .  IB'J.i.  Jb  caii-ya  ..I  a>:id  .d  ll  e  !.p  cific  gnvilv  o/  l-21i  >""°; 
t.i  .  *:eli-f,  .  .«i  i't.i«o<t»ut«  toaiende*,  auid  ol  the  •P*^"^.*''*^^'!! 
1/0' 1.  t\e  .•i.  ii>;ili  uacd  for  Dantire,  wa»  «tl|>pU<d-  Taw  af  thaattW* 
wtjc  j.>arui  into  ilit  eella,  and  the  laauH  w4a  thedM'T««l!i>e«i»*»** 
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the  diimai^c  L'oiiis  £24.  Thin  error,  it  »pp«ai«d,  w»«  m»flf  liy  thci  .il';\y 
ootupauT,  aud  pkintiflii  b(ul  tatdt  •  claim  ii(;*iaat  the  tmIkaj  com- 
pnj;  nwn  WM  sootiiM'  eMm  far  89  oirbuy*  <'nler«il  1m  Oiitiibtr,  IBB9, 
whcM  the  ftfiil  dcUtered  mui  of  til*  epadlic  grurily  of  VW  InetCfed  of 

1*250.  Tri-  I  'ii!iii'iT<  ImkI  p»k1  £9  into  court  on  tli«  cluin,  aiiJ  £65 
(^eticnllf. 

^Ir.  l;n^.S^■^r:^,'j,  KC,  f.i  pUimiffi",  «6M  with  refrul  to  th.^  ifm 
"f  £.^4  li"  r  iii'.l  ^h-iw  llj.i'-  llie  i-iil«-i>y  vom|ikuy  liad  mi\-ii  t.>M  c-  i  <  i;u 
uicDt*.  With  regtn)  to  ilie  liir,(er  clum  ba  denied  tlieit;  wai  any  liydro- 
abiotic  acid  coDtMMd  in  i  he  add  mpfM,  tttd  ftarlber  mU  itet  U  lim 
wai  it  Mdd  net  do  (he  i>l<);ht«xt  Initn.  In  tbb  mm  the  told  wm  left  tar 
idoiitlu,  till]  it  W.U1  the  <)«f«nif«n*«' own  fault  If  «iijr  harm  w.ii<  il  mr.. 

V.r'uknet  wa«  giicn  by  Mr.  A.  UKlNlll.K,  ]iuniu;cr  (f  ihs  ('til>wi>^i! 
Syii'tinilr,  whi  =.»'ri  'Iif  prc'cr'  ^cf  h] ilrocli!i/ric  aciil  wm  fnUl,  iii'l  llic 
rtle-  ■  vMw  iu'.iiir  lj  lu  ly  :i|i;::iri;iii  M-i  the  platea.  The  (iht«8  were  t<»t«d  in 
Februaay  auJ  ilitrtli  alter  Itiey  Imd  liecu  rejected,  Ijjt  enly  fcr  the  sake  of 
infoi  tuition.  The  hydmsliWle  aeU  altadeed  the  peroxide  t  (  leid  nn  the 
poeHive  ]>lale«,  which  ««re  g'ltdlMilIf  dtalnlegraled.  The  diMnt^tp-aiioD 
would  ttaki'  Urr'.'.  i  t.viou*  by  themsHI  and  bvchn-Tl*  i  f  i  Ii'.i  rii  r  t .  ii  t'lv«n 
tS.  In  U-.c  ci;i:r»<i  A  manufavttii i-^ilMile  [n-llcu  wen  m-i'iI  •oh -Hin 
|wrai>y,  and  it  wai  of  rital  iaiprrtasce  liM  ikc  chloride  tlijuld  be 
MlracUd  from  tha  icad  before  us*.  If  it  wta  not  extracted.  hovo:cr.  the 
me  flf  ralphDrie  add  wontd  uoi  cauie  chlorine  to  hts  given  ol  in  fuuiea. 

Mr.  BUU.SFIKLI)  :  Taking  a  new  pair  uf  your  pUtea  and  puttiM  Umw 
into  pure  acid  tliey  |i;are  i>ir  fumea  uf  chlorine,  (.'iin  yott  ajtpUIn  IMtl  — 
He  oould  not  explain  it,  and  lie  tl  ulilcl  ii.  ITc  lu^l  n r>Tor  r-mn  aero  »  a 
cue  uf  tlicir  platte  oontMDiiii;  tlil'-riii"  'I'tic  lui' lev  ir.*  fii>  I'mn  -llkizfeldt 
wtre  left  (er  what  tbey  were  wiirlk.aDd  aupplied  light  for  lome  muutbs. 

Mr.  JAMBK  SWUfSUItlllS  Wid  Im  liMf  awitrwd  tiM  luliimiB  aoU 
and  foand  8|  in  lOOO  el  IndrocMoiria  add.  Ha  wax  of  opTnlon  that  it 
wouM  be  bopeleaa  to  aave  a  battery  Into  which  thia  impure  ari.1  !m>1  - '  ;  i 
poured. 

Mr.  H.  BAIXANTYNF.  ga»e  muiiUr  andcnce  with  r»(i»v4  tu  .i:  il^n*. 

He^lying  tn  hia  Iord«hip,  Mr.  liOT.SKlBLD  uid  plainttll-  h  v]  t-^iei  the 
auid  III  ibo  eaboja  and  foaul  hydrixdilurk:  a*tt,  but  (hey  cuuhl  not  teU 
irbMiiarthi  acid  iMidaot  (mm  pnund  faaak  iotittiwaiitam  fMoa  Um 

WlTIfESS  nid  ttiat  could  not  hata  bitn  baeanaa  tbem  w««  m  lead 

pirt«»nt  in  the  aoid. 

At  the  I  I'lte  '^f  the  defendant*'  ra  e  on  tive  countcrcUiiD, 

Ur.  fi)r  ptainlifT',  laid  he  wae  a  partner  in  (h>'  drrn  rif 

Spencer,  C'lui|jmaD  k  Co.,  who  »oro  rcspnnaiUe  fur  the  matiufa  .ui  .? 
the  auli^'huric  acid  tupplicd  to  plaintiS'').  The  Crm  took  evt.->  iil' 
OMtinn  to  free  the  ttuO'  from  ancuic.  They  tupplied  pUiuliiTa  with  the 
06  carboya  of  aulpburio  add.  He  knew  it  waa  tu>,->:e«ted  lliat  itv  add  aa 
u»c(l conlainci?  fiyflri".-I]l'Tr:c  ririd  iititi  «ul|>li.i^-  c-  .  ..h.  In  their  wcrk» 
tliere  wim  t  cwfiinlny  <if  miIl  (:ritinf^  Intrj  tl.p -lulV  'i'li^'r  tr»icr  wa*  to 
mtpfif  aulphurio  acid  at  a  cer1.>:n  itrongtb.  tie  an*  not  a<rsr«  pUintifTi 
had  aaade  a  cUim  OKthiat  hi*  f  nn  in  rrtpeeC  of  the  tulpburic  ac  J.  His 
Brm  were  the  kri^ti  maktra  of  RulphuHc  acid  in  Londou.  He  did  not 
think  it  waa  po^aible  in  their  wuikt  fur  tlio  hydncliluric  acid  (e  liategot 
mixed  with  the  Btaff. 

Mr.  r.  <,"TIN".  f..re:ii.v.i  l-.i  Mrwrr.  Rpitnrrr.  (;ii.i].|vriii  k  fo,,».Vd  it  waa 
hia  d>ity  t;- Til -.ai-  ii:un'.if  II  t  nr.  if  (Iic.imI  It  wis  r.-iluL'_-il  il  ■■,vri  -,0 
alrsugUi  1-21S  by  wntrr.  >'nr  that  thry  UMd  a  clostd  tank.  He  ilid  not 
aaaaayiiMrhrwbieliaOllkof f«l(4WBhfhaitacBktatothBiini;  UHgat 
In  It  rnuat  have  got  in  oatiide  the  proceiaof  mtnnfaetwe. 

HKKIlY  0\  i;UG.\QE,  simpler  to  Meaara.  Spcacer,  Clupman  k  Co., 
> aid  he  dealt  with  tbcaulphuiic  acid,  and  reduced  it  to  the  dilute  »t»te. 
He  did  nrt  <.!iiiik  it  |KMaible  tor*  (Mbof  which  had  b««n  uaed  for  hjdro- 
rl.Ioti '  .\r\.\  r  .  h«  u>ed  fur  ttiipburio leld.  Tha  carbiqFa  nudier  iMtli  afaini 
were  property  lalelUd. 

Mr.  WtX>l>  Mid  h*  una  in  eharge  of  the  bitteiiei  at  Frinca  Ra'aEMdiV 
It  *a>  fail  daly  to  nni  th»  halle<y  and  ke«|>  it  clean  and  to  look  at  the 
platea  from  lime  to  time.  He  did  not  we  any  dift<Trni.H!  betwwn  the  bkt 
lAtlcry,  the  second  battery,  and  the  laat  btittrry.  The  lint  buttery  llghlad 
the  houae  proprly.    He  wa*,  however,  nut  an  ftX|i»rt  cloclriclan. 

lo  giving  judKineo  thia  l.i  lltlKSII  ll'aaid  tha'.the  c<>nc!a*ion  be  bad  arrived 
at  waa  that  the  lUmigc  done  to  the  bittcriee  wan  ni.t  due  to  the  acid 
supplied  by  the  plnintilTfl  whatever  otlNr  eBMO  it  might  be  altiibutable 
to.  The  ■lefvnt'nDtt  had  failed  to  r'iachwi^  the  onui  which  dcvoU'iil  upon 
them  of  aatiafyin;  lilia  the  damipr^  wa<  ts'tnod  oa  they  idlfKisl.  The 
llaiOtifT',  howc.Li,  in  1  i'|i<iiion,  had  U'f  n  iruilly  of  a  l»rvAoh  of  contract. 
They  had  not  dtlKciud  tbc  ai-  <l  which  they  undrrlixik  (u  deliver.  They 
undartMik  to  dclivcT  an  ai^iil  with  n  •  adoriiWia  of  hydrnelilaric  add,  luid 
iiatlMMlgU  (he  defrndniitx  had  not  l^n  unreaionabio  in  aettlng  up  tbeir 
cmnler^laioi.  'ITio  ct>nclti  i  n  h-  Iml  c  h.io  I  i  wa*  that  the  p'aiiitilTa 
nraatfaaar  part  of  the  blaiuii,  iuJ,  llic.-i  h'.  ^iru^  uicd  to  deprive  them 
of  tlutir  (Ticf  4  ou  the  eouutciolouv.  Tbixe  would,  theirefai«k  be  judHIMBt 
for  ihr  I  in  fia  an  tlw  «lala  and  fer  tkn  pMii'iflkba  Uie  oomtenlaiB 

withbut  cunt*. 


M'e  UD'tcrataod  it  tlie  iotentiou  of  the  ilefeodaola  U>  itppeal  a^iw>l 
Mr.  Joati.-*  Btghani'a  daeiMon. 


Uetropolitan  Electric  Supply  Co.  v.  Oinder. 

In  the  Chancery  Itivifi  )n,  0:1  Tuesday,  Mr.  A.STltl-"ltY,  K.t'.,  on  behalf 
ef  (lie  plaintiffH,  up)  lied  to  Mr.  Justiio  Bui-klvy  foi  an  iiijunctlin  to 
mirain  defendant  until  tlie  lrl>1  from  takitiK  energy  for  lifibting  hia 
premiMS  in  HolLom  from  any  oilier  i-lfirtri  - «ut>i  ly  company.  CuUDxtl 
optaiuetl  that  the  defendant  en'rne  1  n.-.n  nn  iigrtcmcnt  niih  the 
Melrofwlitau  Cuiiipvny  to  tAke  (he  whole  of  the  tlectHe  energy 
rt^ditd  fur  bin  |Hibiio-hoiiaB  for  a  period  of  live  yeam.  The  ebai^ 
KM  (0  be  44d.  per  unit.  Nottrithataadiiig  (hat  agieeaMot  dafeadiat 
kad  antand  into  an  anaiigMnant  witlt  tha  Oana^  at  Ltaden  Con- 


[mny  f.  r  ti  fijji;Jr.  Tlie  ,l^i.iiTir^  filfl  cuiitaiiif.l  ifil.iiii  -.i'  1  ■ 
gro«!  etatemruta  a«  to  the  ^uergj-  nupplieti  by  the  piainutta.  'i'lie 
plaintiff  aaaapany'a  u«ud  ehari;e  fuc_elcciric  energy  »',ta  bd.  per  unit. 
Mlt  a  reduelion  w««  made  if  the  >upply  waa  taken  fiT  a  number  of  yens. 
Ill  September,  1900,  the  drfemUnt,  io  breach  o(  bia  agreement,  ceaned  t> 
take  aiipply  from  the  Metropolitan  Company  and  bef;'>n  ("  lake  it  from  the 
''•^(utv'T  .1'  I,<mdou  Company.  On  nolific«li'>n  from  the  plaintilla  he 
II  uuii  l  till. iag  cunont  from  them  until  Fcbruaiy  laM,  when  he  ankel 
plaintiSa  (o  remove  their  meter  from  hia  ptemiaea.  The  meter  w*»  nob 
mnorad.  Oafandwt'a  a<Klavit  decland  that  whan  ha  tntaiad  into 
(lie  anaaftnant  wlUt  «he  pUintib  hit  atttnUan  waa  not  edled 
lo  the  cUuae  editing  for(h  ihvt  the  agreement  waa  to  hi  for  five 
jr«r»,  and  ho  waa  not  aware  of  it  unril  NoicmW,  1900.  Counsel 
tbo'jjht  1 !»  I.-»r<l.|i!p  wnul  1  i.i-.nn  in  the  mnjlusion  that  tlifi*  waa 
no  cauie  fm  ii>  i.i|i  niiit  I'V  tl.c  il-_'f'_'un  ml  'I'Jio  auperinten.ltut  uf  the 
canvaa'iug  aad  cjuir,ict  UcjiurtiutLit.  ui  Uie  pUiiilill  comptiu^,  in  bia 
affidavit,  aaid  11  j  romplaiiit  hid  been  made  to  him  by  defendMt  OW- 
ceruinK  (be  aupply  of  eb-:trValem.'nry.  He  alaualliKed  tliat  defemhuit  had 
toUl  him  tlixt  the  cnnvaaaer  1'  tlio  riv.vt  c  iriipiniy  li:i'l  repreaente<l  that  if 
ho  a^ed  lo  take  (he  »«;  [  ly  if  1  m  r^-y  fi  nn  tin  County  of  l/>ndoo 
Company,  they  would  mc  him  through  10  the  event  of  litigatfon. 
Mr.  Todd,  the  chief  oogineor  (o  plnin(iB'-<.  atatcd  iu  bis  attiiaTit  tliat  during 
(he  time  defendtnt  received  his  sup{>ly  the  preaaan  had  been  uniformly 
Kood.  He  waa  quite  unable  to  underatand  the  various  failure!  of  ener,>y 
alle|;«l  by  the  defendant.  No  oompliuut  had  ever  reached  the  works  of 
kucb  failure.  The  plaintiU  company  (wwnael  urL'^  ll  <-outnii  t  ■  1  t"  aupply 
an  article  of  coromerrar  ft^  Bve  yrara  at  '0-1.  I'l^r  n^ii'-  un  1  if  the  cninpmy 
had  within  that  (inn  ditcounacted  the  aupply  of  eorrity  for  aouta  otl^Br 
roaaoD  than  non-parmant  datindaak  tvenld  taBfa  bxa  cicartjr  aatitlMl  tn 
an  iiijun'itioB  to  rastmin  the  eompuyfrow  oaMing  to  supply.  Defendant 
could  nut  plen  I  lliat  ha  did  not  ntiiuUe  e'.eotric  ouotgy  because  he  wai  au» 
getlioR  it  from  aii'ilher  cjmpauy. 

Mr.  .SAltni'ANT,  Aru  fnr  tie  plaiutlffa,  laid  lie  »iuil«  nftr«J  th:it  they 
■hould  imt  rt-,|.ur('  ll.r  lUffiiL.vnt  tu  l«ke  a  »il»g'i*  unit  ul  tr]i  tiiL  (-.iri^y 
{r«Ma  them  if  he  cho><--  not  t»  uar  electric  i^ner^y  in  hia  |nvmiMa,  hot  if  he 
iMBUud  anch  eoeryjr  th*  MetropoUtao  Ompaoy  waa  th*  valy  OHtiMny 
vmoh  ahoeU  mpplr  it« 

Mr.  STKWAUT  SMITB,  fur  tba  dalendMit,  aid  hit  eaaa  wM  ll«t  ffaa 
supply  of  energy  from  thapbfa-UToonipaay  waa  ao  dahatliia  thntithad 

la  If  diacootinuvd. 

M  ii  I  .ORDSH I  r  thought  the  artion  aliould  be  act  down  fur  trial  at  our* 

Jlr.  A.SriiUUV,  K.C.,  thought  bia  learned  fi-iend  ovght  to  give  parti- 
culars of  tha  d«t«s  on  which  he  was  g'^ing  ii  allege  dcS  -icn^ioi  »f  supply. 

Hr.  SMITH  <aid  he  would  jtivc  (he  bc«t  parlicuUra  be  cuuld. 

Uia  LOIiOSBlP  ertead  tha  em  to  ba  set  dona  for  Uial  on  or  balcra 
Mayai.   


National  Telephono  Oo.  ▼.  H'Oonald  and  Son. 

i\l  IvJiijIljiirtrli  Mr,  Shfiifl'SubatitutP  Ifea^pr  in  bii'iir.I  ttn  ft.'tirai  Vr-ii~Vit 
by  the  [i'..iinMV  C'liniiftny  agunitt  duVn '.ur-,  u  I'rta  uf  .var;;'iD'vrH  in 
Sluntgoiueryotrrcl,  K<1inburjh|  for  (he  »uro  of  £3.  6a.  n«  le'tpiivm.  itikial 
for  one  }far.  Hia  deftndara  arfpgwal  aoatract  wUb  the  cMopany  was  for 
£10*.  5a.  A  year  for  tliauieof  a  tadafihoDe  eanneeted  «!(h  the  exchange, 
and  a  suppleu.vnlary  S(!rc»!n«nt  w  ta  »"i,-iod  for  a  tel»f'5"ni  -  v  - miL'  lou 
with  the  frrivate  buaim-sii  i  i<>:iii">>i  1  jVllxrt  p'ivce.  In  .M  ly.  1*1,  ihe 
defeuders  removed  from  the  |irivat«  premiaea,  and  aalted  the  coinpaiiy  ( • 
take  airay  (he  private  tdrph'iuo,  mbiith  they  did. 

The  objection  tniacti  by  the  defender*  waa  that,  in  respect  of  tha  ooas- 
pany  bav  1  ng  removed  tiM  taleohMMv  iba  Uttir  caaaed  to  glra  tha  daiandBFa 
the  UM  of  It,  and  (hay wtra  tMnbypmAadadSram  Iba  niniialiyat  pvi"B 
(he  hire  i  t  £3.  fia.  |i<r  amtvin. 

Vuriuera  ludd  tb^  bad  ottoid  to  eaOM  tna  MUlMUBl«bo(  had  netbiaa 
able  I  <  do  IO, 

Tha  SHKRIFF  h«U  that  if  the  ieatnimnt  bad  alt  bOOa  MMomd  ktm 
defeadnn'  pramiaei  punnoN*  dain  w«iU  have  ban  a  gaei  one,  bM  ai  it 
had  bain  mnofid  the  oantraet  tmuliiatad  (rith  ita  irithdiamL  H) 
th««if«>«  faand  for  dibn4ai«,  with  eapomii. 


Otimi  T  V««r  Bittidi  iBeaataent  Btoetato  Imup  Cto 

A  dtl'cnture  holdrtr's  lu'jtioa,  made  before  Mr.  Juaticc  Buckley,  on 
Tueailay,  for  the  nppDiiittncnt  of  a  receiver  iu  the  Now  Hriti^h  Incandea- 
cw.  KI<<  ttiu  L\inp  C  :  Councel  aaid  (hat  un  Nor.  15,  1930, dtftadant 
coti.j'inj  fjkt.-ut<'  iLnrrgageon  lenaebulil  |i>retniaea  at  Wil'eadm  JuMtiOttp 
and  that  such  mortgage  loti.  pii<irity  of  the  dtbcuturea. 

Thaafplicntius  was  granted. 

BOOKS  BBCEIYED. 
Cfetiiw  at  aayal  tta  aaaMMntWanad  wwln^^^      Um  n$  MUhUam  fmm 

-Bfa^4  AnhitaoU'  and  BniMcnT  PHea  Book.*  By  W.  Vraag. 
Oth  tAtico.  (Londca :  H  aad  F,  K.  Bpon ) 

"PioeadliBgi  of  tin  IUvmI  Sode^."  No.  449^  VoL  LXVItl. 
(L^oit:  Haniioa  ft  Son)  St. 

A  Trulka  on  Fl^aictv?'  by  FtaT.  Aodieir  Gray,  F.R.B.  W.  I. : 
Dynninica  anl  Fropailiea  of  Millar.  (Loidoa :  J.  ft  A.  ChuieUQ.y 
Ijj. 

«DiAfCBtial  and  Integral  Cilcuhti  for  Be^iDDera."  By  BalwiB 
Edaer.  (LeadoB :  Ttiomaa  Nelson  &  Suiia }  it.  6J. 

«Tw«altttk Century  Inventions."  By  Oaofge  SoUHiknd.  (Iin 
don :  LmgaaBf^  Onwo  ft  (Vs)  **.  Qd. 
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MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


APPOINTMENTS  VAOANT  AND  FILLED. 

The  Btitiflli  Ek  tii?  'I'lMction  C'>>.  (l-td.)  require  an  M»i«t«nt 
engineer  with  experience  in  cable  luying.  Application  fotmi  DIM  be 
obtained  from  the  engineerine  tninager,  I  > jmogkmi  Hmim^  Xonuk- 
street,  London,  W  C.    See  n'Tv«r;i^eraent. 

There  it  a  vucnncy  (or  a  ssrilfbbmrd  attendant  at  the  Bradronl 
•i«ctiiciljr  worka.  Applicatioiu  to  oitj  eieetriol  engiiinr  (Ur.  B.  A 
dnttackX  Town  Hi,1|,  Bndfind.  See  Mlr«tti«m«Kt. 


Ur.  StanUy  Clegg.  of  Dtrinn,  hm  bcm  •ppointed  city  electrical 
engineer  «t  L'seolo,  ia  MicecMioB  to  lliC  0.  &  V<Kf  Brovn.  Pra- 
vioua  to  kit  afupoiatmnt  aX  Uanran  Mr.  Olrgg  ma  aiaisteiit  at 

ICk  A.  a  Ki«{by,  AMICE..  A.MI.E.E.  hw  been  appointed 
maoai^er  ol  llie  Klecf  rical  Trammia.'iion  Co  ,of  1  lammerBmitb,  Lund  )H. 

'I'hc  Ht  vw  iii;  I  '  litnil  rwctivcd  117  a|>plication»  for  the  position 
of  electrical  cUtk  of  u-oik»,  and  thi«  number  has  bwn  reduced  to  the 
followinR  for  final  ^-kcticn :— W.  J.  B-ker  (Bolton),  Win.  .lohn-on 
(Sbtflield),  It.  Utili  (H«,vvo<^  W.  A  Vunau  (W«veitree\ 
a  U  Stewart  {Itodi4tlci),  and  J.  W.  Tnncr  (BimUciattdd]. 


Aiz-Ia-Ohapelle.— The  municipal  authoritici  liftf a  Tot«ii  £L2,£u  > 
for  extension:*  of  their  electricity  works. 

Alfcetoa.— The  Board  of  Tfad«  noiiif  llutt  tli«j  will  uot  giant  au 
ctoetiic  Ugbting  praviiknal  wdtr  apnliaaUa  to  tka  wbola  pariili  vf 
Alfnton  iwlaia  it  ia  intcodcd  to  ligu  flia  whola  paitak  U  Mut 
dnljr  inlnidecl  to  appTy  fhe  adtena  to  tha  Alfntao  Waid,  aad  the 
anfar  k,  Uwiefon,  to  oa  lattrieted  to  thSa  aiaiL 

iiwrlwm  Tfittwari  -Tha  laporta  aubmittol  to  tha  Umi- 
ehuMtt*  RtilwmT  Canimiwitonefa  ara  puUislied  in  tlta  Sitttt  BaUte.iij 
Jlrmwfor  March  l."i.  Tli«re  ate  now  lly  companit''  in  tlio  Stal< , 
apaiating  u  total  (jf  3,03S  milei  of  single  track.  The  capital  cxpvndi- 1 
■mounts  to  f  13,971,169,  the  income  for  th«  jear  ll)'»0  wai?  ?21,387,C4l, 
the  expenditure  (ircludin^;  fJ.l'TO.eTl  diTidtndsl  wa*  $20,780,012. 
The  fi'alitioB  for  the  yc«r  were  18  p»WDgcr»,  3  employ r  ;,  mA  4S 
otlKi:-,  In -I !..'9  the  followiii;;  \v!iii  rrcfived  injarieji;  — in-  n  -h;'  T^, 
81  ciijplo)<s,  and  7S»;  otlieii.  TIi^  total  pMseii^crs  ■  iiriu  i  \vf- 
»5,0i7,ia9,  an  1  the  ivir  miles  run  81,750,7<l*. 

Aneona  (Italy; -Thi^  Italian  prnviiK-e  li.xs  a  p-jpuUtiun  of 
270,000.  Only  four  tovrna  in  the  whole  district  »fc  provided  with 
the  eleclrii;  li'.-ht — Ancona,  .l#«i,  l.ireto  and  (><imo.  Auconi  lin 
23  area  f>  r  [  ulili  ■  l  ^'hunjt  and  Sii  nrtaaud  1,300  iueandisjcnts  lor 
private  iUumiuation  ;  Je.ti  I8arc«aud  l,-4wj  incandc'cents  ;  Liieto 
4  aita  and  320  ineandeaecnto;  and  O.iio)o  *>  area  and  375  iucan- 
dataeata.  Tlia  price  of  gas  is  5*  41.  psr  l,Ooj  for  private  and 
4»,  l<Xl.  fjr  public  lifihtinj?. 

Antentina  Elactiic&l  Imports.— Ac^rdin^  to  the  lUvUw  of  the 
Xmr  PlaU  tha  jm|Mila  of  aladilcal  maeltiaery,  applitneei^  aad 
Rooda  for  1900  van  at  f ulloira :— 


q^.  va,u.  I- 

Tele|Jiuoe  apparatus                       661  .  $1,576  i-  j??i76 

I'/B""""    —       618  80,025  -  21.116 

Kk-clriaal  material                     AiiWi  boj«»  .,.  236,165  --104.879 

C»bl««Ddwu».                    773,079  kilo*  ...  SlS^SaS  -136.431 

Klcctnetidla   :..    6,096  ...  IfM  +  3.W8 

Meters                                   1.679  ...  +  19,818 

VtatiUtiwi.                               1.288  ..  I,y059  +  13.0S9 

lQ.ulal<>r*KhiDa!in>l  |wroe!aio)  1.^1,903  kiliu  16,869  ^  16,869 

Otaw  ii>suUtor«                         9,017  rlo.  541  +  641 

Arc  lamp  cirbciDs                   144,143  do.  ...  21.622  +  1.BC2 

Are  lamp*   ...  5,826  -f  6,826 

Iiwandciceat  l»m|iii                  33,738  doa.  ...  95,375  -  5,737 

Tel<>ph.-.!ieiiiate»ittl                        437t»na  ...  20i817  +  674 

T.  likM.i  1:  tnatcri.^1                      433  t\u.  ...  21,723  -  13,273 


^  Association  of  Cbambers  of  Commerce  In  our  is-ue  for 
FcSruary  22,  fug-  oTl,  stt  out  a  ntiinhf-r  of  ren'>lulion»  to 
b«  ff'ibiuitted  to  tlic  mvctine  of  the  AsFcci.ition  of  ChamWr«  of 
C.i;  i  .arce,  ti>  be  held  at  the  I!  )tel  Mctropole,  l/>ndon,  on  M  ircb  I  J, 
i;j  and  li.  The  rcssuhitions  forming  paragraplM  I,  2,  4  and  (i  of  the 
list  wire  approved  by  the  Col  ft  rf  nee. 

StrkeDhead- — Ttie  sub-committee  recently  appointed  to  coniiidcr 
tha  ffacticability  of  franiin<;  a  jchcme  for  iw-i.iied  wiring  of  pre- 
nitM  Te{»ort  that, ».%  the  C<irpnratian  do  uol  po*MS«a  powers  to  supply 
eltctric  fitting*  on  hire,  it  la  inadviiaUa  to  pmaia  a  aduMu^  but 
the  Council  are  raeommeBded  to  introdnae  a  dnua  (hair  next 
rarUaneDtary  bill  mthonilBg  tha  Corpontiflii  to  aaffljand  deal 
m  alactrie  fitUaga,  to.irife  ptamisca,  Ae. 

Brighton.— An  inmby  yttf  held  here  1a<>t  week  into  tha  applica- 
tion of  th<>  Council  to  uirow  £iu,<<00  for  electrioliBhtiiwaxleMimiii. 
Of  tbU£(^4flOwaaia(ii|ii«d  for  an  lilting:  Uhpmpoaad  toataet 


107  arcK,  to  dinplaca  133  tncandescent  lamps  and  43  gas  lampe.  The 
laiiipa  are  to  be  erected  along  the  electric  tramway  routed,  and  will 
be  attached  to  the  trollayjBplM  Tha  balaoea  (£13^800)  wai  Cur 
tramway  gcncralin;  plant.   Thara  WW  V»  fl{pporitigq» 

CttwttaiikMt.— Tha  Oerpacatfcw  have  aRcead  to  iiapply  electric 
carraBt  to  tha  Qialtanhim-Oleeve  light  tlectrie  laQ war  at  H)  J.  per 
wdH  far  a  niiijarom  af  SOO.O  iO  uniti  per  annum,  an<i  Id.  per  unit 
war  that  qwantily  np  to  a  total  of  300  (  h>  )  uaic^  per  annum,  atid  |4. 
per  nnit  in  emna  of 800^000.  The  aaUiy  of  the  aaiiitant  aBginaac 
(Hr.  H.  E.  Sopar)  haa  bcea  iimmwd  tarn  £183  to  KM)  per  aoBnia. 

(HxiiilnrtlMl  —An  ioaairy  was  hdd  on  Friday  into  the  applica- 
tion of  the  Oonneil  to  sorrow  £i&,000  for  dec  trie  lightit^  and 
refuse  de^tt  nictor  works.  The  consaltingaleettkalaqglnaar  (Mr.  A.  H. 
<:ibbiD(^)  pave  technical  detaiU  of  the  achenu,  whuh  dota  BOt  pr> 

vide  for  public  Hxhting.    There  wi»  no  opp»flii>a. 

Onatoms  Tariffs  — Tiie  dnty  on  copper,  bra."*  or  bronze  wire,  of 
any  thickntco,  imported  f  )r  me  in  the  aanolaetate  of  wite  flaue 
in  Spain  from  the  I'nited  Kingqom  hai  been  llxad  at  Mi.  9L  per 
cwt.  (40  peaetai  per  100  kilog'Jf 

Dover.  ^The  receipts  from  the  Ourporatioo  electric  tramway  for 
the  rear  ended  March  31  amounted  to  £10,77(),  an  iocnaie  of  £7:3 
on  tile  previnuB  ye.ir,  when  the  net  profit  amoanted  Xt  £i,0  0. 

Dublin.— Tha  Local  Oovarnment  Baard  hava  girai  formal 
sanction  to  a  Iflftv  of  £i64,B00  for  dactiic  lightii^b  lepayaUa  ia 
25  year*. 

Electric  Railway  Extensions  in  Qermany  — The  con«tructioa 

'  f  iin  electric  railway  bstwi  en  Sii»^»?n  and  (ieisweid  is  projected. 

Electric  Transmission  of  Power  through  the  Simplon 
Tunnel. — The  Italian  U  ^vcrumen^  ha«  granted  a  concunion  to  the 
Simplon  litilway  Cj.  for  the  utilisttion  of  the  water  uswer  of  the 
Hiver  Diveiii.  ''lint  f<>r  a'>^nl  C03  ii  v.  n  to  hi  ]iut  down  for  the 
^aetrical  operatnn  of  >!;ii  ?  ihrau^h  the  tunnel. 

Oeorgetown  (British  Oaian&.V— An  electric  tramway  route  over 
10  mili-5  in  ler^"h  has  (writes  a  Tima  carre.sp indent)  been  oppne  1 
for  tritli  •  at  (icor^jo'.own,  and  is  receivin?  e^t?nii>.'»»  pfi'mn  i;?  The 
i.ii'.y  l!;ii:i*aT  line  prcviouily  exiatinj;  i"i  tii;i  [  irt  •  f  lli'  »  j:1  i  wa.=i 
nbouL  one  mile  in  length,  and  mule  drawn  'Yd'  iif  -.r  line  a  owael 
by  the  Demerara  Electric  Co.,  whiclj  jIhm  .1  conceaaion  fur 

eupplring  electric  curient  for  public  ani  private  lightinj  puip>4e^ 
The  linahas  isoat  ab»t  $iBi/)0O  per  mil*  Tha  aiiatpmaat  uiHa-iei 
14  motor  esn. 

OlaigWW.— AdditiOBal  eleelrie  tramway  rcutei  are  nnw  ready  fir 
opening,  tho  offleial  in^iaetion  having  taken  placi  on  TusMay. 
PiaetiMlIf  tha  aowtanloa  of  the  wbula  af  the  tmwngrj  tnm  horae 
to  dtetrie  tiaatiDii  la  aov  complete,  and  as  aoam  aa  the  Fbhaton 
])ow(r  station  ia  tiaidA  all  lha  caia  wtU  ha  pnptllad  oieclflealty. 

Olaa«o«  Bz1d1dtl0II.^The  Irbh  •eetion  of  this  exhlbttlob  b  ts 
be  lighted  on  tiia  **£.LR''  syntvm.  The  scheme  will  include  th) 
outlioing  of  lha  halt  and  miny  decorative  devices,  <ach  as  Bhamro:V% 
&c.  The  apparitua,  tie ,  is  provided  by  the  Klectric  Lighting 
Boards  Co.,  and  is  being  iudtalled  by  MfBsra.  Wm.  Coatea  &  S  m. 

Tho  dale  of  the  opening  of  the  Kxhibition  has  been  fixed  for 
May  2. 

Olaagow  Telephone  Serrice.— U  U  aniiodn-i;.!  tin'  tl;.:-  u-le- 

f)hoii«  Kcrvici  "1  lli'j  (jla.*,^ow  CurpDratinu  w.i-  -ir  rt'-il  I'.ii;.l»y 
a»t.  It  is  further  announced  that  tii-irly  r.,i-jO  tuljscribcn ^bar« 
bcvu  secured.  The  switchroum  \»  e|Ui|ii'^'d  tur  li/XM>  BabacribaBL 
Tho  telephone  art*  contains  143       irc  m  Its,  • 

Hammersmith  (London) — Tii'' .'il  iry  of  the  Inrongh  eleettitil 
engineer  (.Mr.  »i.  11. 15.-1I)  Hai!  Hf.  n  im  rtsasel  to  £4o3,  rising  to  i-'il") 
ptr  annum, and  that  of  ilie  ei.<(.;.-t  lut  lugineer  (Mr.  1'.  Iliil)  haii  been 
increased  to  i'i'iO,  rising  by  yeuly  increnaettU  of  £iS>  U>  £300  psr 
annum  A  further  extcinloo  of  atnat  an  ija|htii^  liaa  baea  daeided 
upon  by  the  Council. 

Harra  and  District  — In  a  report  on  the  ti  l  ie ;[  tm-  ;i.trict 
reference  is  made  to  delays  in  telegmplac  £viJ)luuaic»tiua  between 
Il.vre  and  Liverpool  during  1900.  A  coetly  remedy  wa»  found  ia 
the  tranamisMon  of  mesaagea  betwceu  the  two  citie*  via  New  York, 
but  this  praetica  was  staged  by  tha  Fnaah  poital  aathoriiies.  and 
iuc|uiri«a  ha4  lad  to  a  ctaiatioBof  the  ddi^at  The  new  telegraph 
cable  between  Bamand  Beaehy  Head  for  tha  Angk-AoMrleaB  Gom* 
pany  waa  completed  in  Mareb,  1900,  and  the  oooipaqy^  Brat 
station  waa  then  removed  to  ilivrc. 

The  ^Vestinghoiise  Manufacturing  Co.  Iiaa  established  a  factory  at 
lUvre,  anci  at  the^^e  woiki*  the  eleotiieal  nppaiatiu  tor  the  moriag 
platiorm  at  the  Patia  Kx)iii.:ii  lo  was  nadr.  The  Cattoiy  now  pee- 
vidp^  pmplovnir-nt  for  '.  u  •  mrii. 

('ii!:.].luM-;iii- ihi.'Kj  iii  Jit  il '.lalorincss anil  w.mt  of enerpy 

.*hu»ii  i;i  llic  t.ijn«t|iistion  ol  tlcclric  tramwayii  in  Cico  to  rrpljce 
the  de'iciciit  omnibus  service  cf  the  town. 

At  Dieppe  t!i<  aleetrie  lidit  has  eutircly  eupctsoiled  the  mt  of  gai*. 

An  elacttk  tramway  la  liaiaf  eaaatniatsd  batweaa  the  townatf 
T^  portaBdSabydraC«apaa:nleda  nictiaBdaniriB.  ThfaUna 
aappleneato  aa  iimgnlar  omailsaa  aairioa. 
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ThMeitalM  tilk  of  snhsiituting  the  ekeltie  liriit  for  fiM  iu  tlie 
town  at  Troa?in<-DcaT3\  iUe.  The  coMtrncUoti  wont  Tor  lighiioK  tlie 
towa  vlcctricatly  u  aViout  to  b^iu>  A  proponal  tft  MUulUlt 
electric  tninwavH  in  thi»  tpWDi  wbieb  h»%  been  befON  tht  loc;)l 
■uthmitioa  tiitea  1898^  Iim  not  yet  been  ianctioned. 

Btonlw.— TIm  GMUidl  have  ncdved  tractioD  to  borrow 
£14y006  for  tlaetrioiij  wwlu.  The  Local  Qonnumt  £oard  La  vc, 
lu>tnw,  lefiued  to  fMBta  lawn  if  £lvMO  for  wiiivg  ptaste 

OftAeMoAai— TIrt  Canadl  hsn  dceaded  to  tiwaitr  dwLr  pro- 
ndoul  flf  d«r  to  Edmmuim't  Ekatrietlj  Oorfoiation. 

JNnaik^'-'Iii  •  wyort  laenlljr  to  lMn4.i(  ii  «Ut«l  that  en  annual 
■ninnmre  of  £100  b  paid  to  the  Wnt  India  ncclaie  Co-  by  the 

po»t«l  telegraph  d<?partropnt  of  J*jn»ica  to  cover  (Its  M>(a1  tank- 
ing li  tter  oarriers  an<i  tekgmnh  mcMeiiger.i,  and  it  is  atalail  that  thu 
electric  car  service  has  proved  of  greit  utility  for  this  pwrpoe*. 

KioCBtoa-on-Tiiainaa  —The  Corporation  have  sealed  the  a;^ee- 
ntntwitll  tiw  London  United  Tramwayn  (Ltd.)  for  the  cnn^cnic- 
llim  vbA  working  of  electric  tramwav^  ict  the  borough.  The 
agreement  provides  that  the  comi>aay  amU  BW  to  Um  Cwpoiation 
£19,000  tonvards  street  widenings  that  Iho  CorpoT^ion  can  pnr- 
chii!i*  t1i<»  linen  -Ht  2.'!  yc-ir?,  the  coropamy  paying  a  year'y 
Tt-tilal  1  1  £;.!  I  f  .r  the  Ii-j:  hw  yt  iM,  £l'>0  for  the  next  10,  anl 
£ii)i>  !ui'  ihe  iultowioj;  10  years.  TJle  line  will  be  34  milea  in 
length.  The  company  agree  aUo  to  eootribut*  £1<I^0W>  tmrards 
the  widening  of  Kirgston  Hridge. 

Light  BaUways --OI>jectiiini  U>  thf  roiiluru  i-^  n  i  t  iht<  liUck- 
pool  and  Garstaog  Light  KiiUvay  nrdtr  «  erc  heard  Ity  Str  <roTirtp!-.f>v 
Boyle  on  TucuJiy,  at  the  Biard  of  Tra.le.  Mr.  II.  l.loyd,  f  ,r  lil  i 
pool  Corporation,  objectetl  to  the  promoters  taking  power  Ui  uuik 
tllO  nilnay  by  steam  or  oth«r  motive  power  when  it  wa^  distinctly 
itated  benirc  the  Light  Kai',way  ('ommiHsicner*  that  it  was  to  be 
worked  by  eleclrieity  oaly.  Tb*  praniama  bad  got  po«<c  to  aaka 
jnnctiont  with  lb*  LtDCitMNaiidYorltflhlre  And  Lonaon  and  North- 
Wisttrn  lUilway  Coiupank«,  and  aa  tin-  -tm  -  wiu  the  nune  as  th  ue 
Tttilw.n  i  the  Corporalion  did  not  wieli  ;  '..^'.ti  r.iilnray  to  fall  into 
the  bauds  of  the  railway  cumpnnies  «liicb  bud  a  monopoly  in  the 
district.  Mr.  lUI four  Browne,  K.C,  pro'.cdeJ  against  the  proni'vters 
being  hamp«r(<l  when  th«  oriBinsl  r^l  j-'ct  of  these  li^jht  nilwaTs  wai« 
to  bo  feeder/  t  i  lln'  ^;rr  it,  iriink  r  ^    S.r  Oourteniy  Bjyle  end 

that  before  the  Buanl  would  san'^ti  sn  the  wirkios  of  the  line  by 
eteim,  the  whole  matter  wtHilJ  haya  to  baambuittaC  The  anKiidoa 
order  was  then  approved. 

London  County  Oonncil.— At  Tik:  I  iv  lueeting  It  ifw  agnad 
to  loan  £10,1100  ti  Hupuey  for  ek-ctric  ligiitiog. 

DiMOiiMHi  tooic  plaea  on  a  lepoit  of  thttQait«a.t  Piirpoiei  eoni- 
nlltce  with  ngaid  w  the  mgffM^  eltanliaia  of  (ha  atanoiDg  order* 
relating  to  contractit.  A  dilh  :ttl'y  uroaa  at  tb)  HortOo  Asylum  in 
conse<{ucnr«  i  f  the  easing  and  c4pping  in  eonnectioa  with  the  electric 
lijlit  iui-talUtion  lK>ing  fixi'i  ly  wiremen,  the  Aniol,5am>tej1  >  i  -it  v 
of  Carpenter*  claiming  that  the  wotk  should  be  donn  by  cjr;.  ntcii. 
It  wfti  •ni'^rj'f  !  that  to  m'ct  similar  casci  the  Council' »h)uld 
iipe-ifv  ;ii  '  iii'i.i  the  traucs  to  be  employid  in  the  more  iinpottant 
>(ve!''iiM  'it  iht:  ,i  k.  The  frvnitiiiitte,  h'jwevet,  coasiderei  it  ioei- 
I'L'  woii'.  \n  :  th.'  -t.>iMi:i  ^'  «r-]rv*  iu  tbo dMcUdn  lelhmd  to, 
'fljc  CouiKii  ag(f«ii  ftiili  liic  iuijiuiittei!, 

Iteplying  to  a  number  of  iintstionn,  llr.  Bahii  said  the  IIi;;UwaTs 
eofflmiltce  were  cf.nsitlerirg  the  tnK^nion  of  motor  o  uta  Tliey  would 
amnge  for  annthtr  view  of  the  eynk-m  of  electricity  to  ba  ado|itad. 
With  regard  to  criticieua  on  rr<>f.'ii«onedy'f<  eyttem,thatgai>tl«iian 
voold  M  able  u  meet  ibem,  but  the  aommittee  wera  eoOaetiag  the 
crilidanu  to  ley  before  ium. 

Ltldlow. — The  C}tincil  have  approved  the  elevtrlc  lighting  and 
refuse  dcitiiicturaeheiiMwIiich  hi<  hum  prepared  by  Mr.  Jolin  i'^rker, 
of  Hereford.  Tlie scheme  pr  ovides  for  the  et^aivalent  of  8,1X0  8  cp. 
lamps  for  pri^u'.u  li^htinK,  and  10  arcfi  of  2,030  n.L'.i>  earh  and  32 
incandejiceuts  fur  itroet  lighting.  The  capital  expenditure  ia  esti- 
mated nt  £7,:}^0,  the  incDiii'j  at  i'l,O  i:t  p:r  annum,  and  the  ll|>>keep 
(including  intcrtel  uud  tinkini;  fund)  at  £H^^.  11*.  3  I. 

HotherwelL — Thirty  m  -  ^ini  ^  ure  to  be  erected.  A  rednctjiOD 
in  price  of  clcc'ric  current  lor  power  hai  \iitn  de:idi.- 1  upon. 

Municipal  Telephooy  —At  a  recent  c  mfcrenc?  of  lujil  aulhori 
ties  in  the  M.mchetter  area  the  following  scheme  for  a  municipal 
telephone  e.tchange  was  appr  ivS'l  :  — 

A  j  int  Uwnl  t"  be  foroie  I  «)ll^i•lin(^  cf  re;>iu  eaUtivvt  appuiiited 
annually  I7  the  tounioipAl  and  urlian  district  crmneile  witbio  the  area,  ai 
f  .Uowa— li/  :  -  MsiilIlc-i  m-  Curpuration  ina  nrmtters,  StMnd Corpatntion 
HremeiiiWtf.  K.'ih- (' .r(«jr»ti.in  and  ih«  I'/bju  Oittrict  ( '  >UDcilii  act  tog 
juinlljr  tlrr«i.'  uifuili-u  Tli!  ciijiiial  t"  Ijo  |.r..vi'lcvl  t'  i>  Mincliester  and 
Sjuifurd  C  iriJ  iiut:  '!!'.  Prdliii  nn;  txcet'tfii^  5  ]•>■>  ceut.  lii  the  capital 
expenlilure  0<  I'  lri.i  l"4ile  r<'ii?w«l-  i  to  be  'lividf  1  Iii:Iw«l-ii  Maui:heHteran<1 
BaUnrd  < '•.-|«init;>rn«  pmpfiitiunst  ly  ti>  the  oa{iital  iiruvided  by  cadi.  All 
IM-ofiu  atxivo  5  iwr  criit.  to  go  in  leduatiea  el  leMttbeae  «haq(«a>  The 
rt^iiective  councila  to  ^ant  uodeigroimd  wayieavei  wrthmit  payaMnt.  K« 
diDerenlial  clinrgcs  foi'  telei^huuei. 

NewcMtIe-«ii-Tyne  Tramway  Dispute. -U  is  announced  that 
the  Trammya  committee  hare  decided,  attbject  to  the  approral  of 


the  Ooiuua, to  itep  tho  elto  tfiKMar  fi^r-.  ii  <.  .  n  the  13th  inat.|4 
to  the  lefiiial  of  the  loed  tntnvay  c^^iupimy  to  agree  to  aertai* 

condilioQs  of  the  new  leate. 

Nuneaton.— The  eto«8  leranne  of  the  electricitr  worka  tat  Una 
put  year  wn  SSm,  l&i.  61  Imamit  and  aiakiag  fud  imtidmant 
amouDt  to  £l»IOII. 

OpfOTtOBttiM  for  Engineen  te  flptlB.— AnMttt  foreign  OfBce 
report  oa  the  trade  of  Spain  fram  we  Biitirb  Oonunereial  Attoeb^ 
at  Madrid  slates  that  many  openings  otfcr  in  the  p!cctriral  biiiioe«i 
in  Spain  for  young  men  to  fit  themselvee  for  nn'io  inijiirtint  poets 
in  Ihit  industry.  Voun^  Knglish  engineers  ciiiJ  me  Iihuuh  with 
good  rcconimendatiunii,  who  would  not  object  to  p!i'^  »  k'w  ).>ar.-i  iti 
the  ([uiet  towcs  and  illipr^i  of  Spain,  would  probably  find  ready 
employment  with  tb<:  I.u'k'o  firau  intcicflled  in  tba  dadnc  light mo 
power  business  in  th  it  •  juiitiy. 

Patent  Extension.— TIk.'  im^'iiImu  ni  ihi>  i:,-iiiMi  Alii uinium  Ci. 
(Ltd.)  for  an  ejt'.ii  i'li  f  tin-  tLnu  .r  M,  H.ronlts  patent  for  "An 
Improved  Procft'^  ihc  r'rf])a.iiti  >:i  uf  Ali;iiiiiii)iiii  liy  I ^lei'tr  dTsis  " 
(7,4  M  of  1H«T),  wili  b«  iieard  by  tbe  Jud;ciiil  t' jmrnitlee  of  the 
Privy  Council  on  May  15. 

Plymouth.  -  The  oUidal  inspection  uf  the  Comphm  aleetric  train- 
WAT  roate  to^k  place  liit  WMk,  and  the  line  in»  opioed  ta  tnfie 
on  Wednesday. 

Poplar  I  London^— The  '.ncity  I  Diiiii/iilti;  recommend  the 
Council  U>  iigiit  the  Ule  of  Dogi  elmiimiiUy.  U  i«  e-ttimitel  Ih  it 
100  arci  will  be  tcq,wied  and  the  capital  cost  U  put  at  £3,887 .with 
an  annual  cxpenditurs  in  exeeaa  of  thi  prc<cut  of  gas  lighting 
of  £877. 

Portsmouth.— An  inqtiirv  has  been  held  iDto  tbe  appUiatien  af 
the  Corpomtiiju  to  bonow  £3^7,134. 14a.  for  the  Mnhaae  ot  Ae 
underiaking  of  the  I'toal  t»niways,  and  ibr  convertiBg  theliaaa  to 

electric  tiaition,  .'ic.  The  cost  of  the  power  station  wa."  put  at 
£ll,l"<t,  car  equipmcMl  IM'.i.ttO,  reconstruction  work  £202,OW, 
ovtrheiid  work,  £18,000,  m  \  Mr  Ar-  ls  i':W,'>0<i.  The  engineer  and 
manager  of  the  electricity  U-fMr'.iiniKt  Mr.  i:.  U:>iut}  ^ui  i  thf  inUd 
length  <  !'  line  would  be  equtv,ileni  tn  2--  uul  .i,  and  nearly  the  whole 
of  the  lines  would  lie  double  track  :  nuU.^  of  aztannODB  tie  alee 
to  be  conitructeil.    There  wan  nn  ripjuLiiu  iu. 

Preseatatioua  —  At  tin'  l  Dickenson -street  <le,:ti;c-ty  wirk.*, 
Manchester,  on  Fritl  ly  Us:,  th.-  jaeml>?r8  of  the  stall  and  workmen 
of  the  eUctiicity  1.  p.i:;in  lit  prc-sjnled  to  Mr.  C  If.  Wordixtgham 
an  illuminated  address,  accompanied  by  a  miccoaso^  and  aceouorler, 
as  a  token  of  tlielr  appnciaitgn  and'esttem,  and  in  leaqnitiMioi 
the  great  tervicea  which  Mr.  Wordingham  has  rendered  to  the 
department.  The  address  was  signed  by  tlie  whole  of  the  »la(r 
and  workmen,  and  recognises  the  straightforward  and  honourable 
principles  which  have  actuated  Mr.  Wordingham  in  his  bu.^ioea'' 
relations  during  the  lengtiiy  period  of  his  association  with  the 
department,  and  places  on  rp'cor  1  the  c.\lreme  courtesy  and  friendly 
feeling  minifn'.ed  to  the  '^  -itl  i^iiidk  this  lime.  Sincere  regret  is 
expreswd  at  the  retirement  of  Mr.  Wordinghtni,  aivJ  hearty  wishes 
for  hw  future  welfare.  Th?  prei«Lntalicin  wn-t  iua<lo  liy  M  r.  W.  F. 
Long,  the  senior  as»iitant  engineer  niii.uning  at  the  works. 
Mr.  Wordingham  eiprcassd  his  gr.i  ili  r.ti  jn  at  thia  nnanitinui 
expreralon  of  the  gotMlwill  of  the  large  ttiH  wUeh  baa  BO  long 
worked  under  him. 

On  Saturday  last  Mr.  W.  &  Toplis,  mains  snperintendcnt  at  South 
Shieldi>,  who  is  having  to  take  Hp  a  more  important  ajipointment  at 
Manchester,  was  prcasatcd  «it&  a  black  marble  timepiece  by  the 
stair,  workmen  and  oentnetoiaeomiected  with  tbe  works.  Tkepre- 
aenution  wna  made  by  (he  btnoudi  dcctiicat  engbweiv  Mr.  J.  A, 
Jeckell. 

Private  Bills  in  Parliament— The  Metropolitan  lUilwayCa'a 
bi!!  hni  been  read  a  pecond  time  in  the  Home  of  Commons. 

i  he  Kury  C  irpoiatinn  Tramways  Hill  for  authority  to  construct 
!)  milesalditiunal  electric  tramways  at  aaestimatei  cost  of  £13:^,000, 
Md  to  mpfif  ehetiie  current  ontaide  the  bonrai^  has  bam  lepoitad 
brlhiidfMAing, 

B«f«l  Iwlifeiilini  BdiiUts.— On  Fridsy  liik  tho  Oilbatt  Aie 
Limp  Co.  cxbiUtcd  at  the  Royal  lostituUon  Gilbert  a<te  lamps  and 
virion*  apparatus  eonneetcd  therewith.  A  feature  of  the  exhibit  w»» 
tlie  alurnate-cnrrcst  eolid  carbon  long-bnmiDg  arc  lumps.  The  Klcc- 
tri:  LiehttDg  Bwida  Go.  also  demonstrntad  the  "E.L.B."  ajratein 
with  aflitB latcit impvonncnta^ indndini  lten"Ue attif* and naay 
iitw  ac«»»orie». 

Si-  Helens.— The  Kleetric  Supply  ani  Tramwayi  coraniittei 
recommend  the  (Vii;n;il  to  sanction  the  carrying  of  gn^da  on  the 
local  el-jctric  It.i-ntt.iy-'. 

Sheffield.— Tht!  Cruokee  eUetric  tramway  iwte  was  opened  for 
inffic  on  M'lnday  and  tba  Diiaall  elcstric  tiamtnyimite  is  to  be 
opened  on  lUh  iiist. 

Stafford  —Application  hu  htcn  made  fotalom  tf  iESOO  for  eoal 
bunkers  at  the  aleetdeity  woiks. 

Teleai|dift  iM  Um  Ottoman  Empire — A  recent  i-^u^  of  the 
lAtmtUtrM  niiowMca  that  the  Tnrklah  Aduiiniatration  of  Po«:a 
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tad  Tdc;gn|fb«  h  abont  to  pat  dows  i  new  ovnlwad  Km  to  fttace 
On  O-fiBHi  telegraph  RjrUem  in  diiwt  aamiBiiiakatiin  inHk  India, 
•ii4fi«lbiapnrjio»  ft  credit  «faOM'*9f'>i*twtig«>B|h*»  - 
TdAphene  Travk  SztaMlida.— Boiy  St  Xtaiub  Im  been 

lulird  to  the  trlrpbone  tnnik  fjntem  of  tM  CMBQf. 

Trolley- Wire  AecidtBta  — IV«MtiMM»y  SnIhl'— A  Mt  of 
InWtuiti'jiis  lias  been  prepared  b;  Mr.  K.  A.(aMttaek(dl;f  dwtrical 
CDg'ncci)  nviX  Mt.  C.  J.  Spencer  (inatuij^r  of  iIm  Owpontion  tram- 

wily-),  and  ii*9  been  adopted  by  the  Tramwaw  committee  of  the 
liraiford  Corporation  for  nofting  up  in  tht  tmmc«ni,  dcalin;;  with 
ilio  ttcfs  to  t«  taken  in  tne  event  of  ttaniway,  telcKrapb,  or  tele- 
|ihonc  wireii  rliaiged  with  ele'-tricity  being  foand  loosB  iii  the  streeti, 
Thefo  tu'es  >  ad  already  been  adopted  bv  the  Watch  comii;ittcc  for 
the  tire  of  the  pilice  force  ;  -~ 

1.  Ill  th«  event  of  telephone  or  ttlegrAph  w'axi»  f»lUinnD<l  iiuiJiing  cobu;! 
wl(k  tb*  OTerhead  trolley  wire,' nr  in  til*  mnt  of  iha  trolley  min  or  it* 
tvai  wirea  f«lliii«,  all  iraflic  (bould  b*  itoppad,  and  the  publie  prevented 
friwn  appruicbiiig  Ihe  f.dlcii  vrirci", 

2.  The  f«lleii  wires  •Iioul.l  on  »•>  *i  .  u  it  iiiterfereil  uiili  by  the  (ulice 
or  any  UD»utt»nivil  perxii  uuleu  (or  llie  )njr(HMe  of  >«ving  life  or 
ItnUevliiig  pcritiiii  fr.>m  being  injured,  as  explained  in  iiule  S. 

3.  XoU  e  (boutd  be  at  uuce  ^irtia  Xn  tire  nearest  cirdrirer,  who  will 
tnkc  «icps  to  cat  off  ttta  aumak  If  one  ia  not  awilabia  notice  ahould  be 
«*.  ..ncc  cent  to  tin  aeanat  Inanwuy  <lep"t  by  telephoM,  or  mefeagor  in  a 
c«l',  Kith  a  if<|uer<t  fn-  »oincone  of  aulliMrity  ">  fir.3fi!eil  at  onoe  lo  the 
i-l^.t  to  (leal  the  fJIrnwirefl.  Tboedrj'.  m  m'  :vi  follow  :—l\ir»ler- 
»'pure,  Tyr..  l  »lre«i,  Horion  Uiak  Top,  liution,  Whetley  Hill,  Tln'rnl  urr, 
and  FainraatbrrOrcrn. 

4.  Driter*  of  rara  ahoutd  net  te  eallr<l  up'.n  to  intrvfero  u  ith  tli><  fall'-n 
wire  uidr<»  it  i«  Tir  the  pur|i>ir  <il  mrlng  life  or  |>r^veuliiiK  )<>riiiitia  from 
lii  li?K  injurtil. 

5.  If  tl.o  fi!Vi,  wire  i<  in  ciintnct  with  finv  ft?r>»?t5,  untl  it  ia  n<i^e«»iry  to 
H'niov<'  it  HI  in  ii-iJor  ti  save  lifi?  ,  r  j  ri'vi-ni  ii  jnry,  the  f<*ll<>win(» 
IKiinli  th'iuiJ  i>e  remcotbcred  :  The  pcnan  removing  the  wir<-  should  (i; 
nercr  toneh  ii  wiib Ui  Inods  :  >  never  Ujoch  th«  akin  of  the  r>«"<  >»  >» 
eoutaet  with  it ;  (e)  aw  a  dry  »ti.  k,  .Iry  rjpe.  or  artide  of  dry  clii'.hiu  j  * 
1 1  drjg  the  wire  awiy  *ti  h,  or  t  >  rtr*g  the  per^^n  aeay  from  the  wira  ; 
('f_u»«  indiarubbcr  gl.ivf.  for  |ijlliiii;  the  \<.-n-m  away  from  the  wtre,  it 
l«;ng  paffst  Dot  even  to  (ivi.-h  lie  »iff  with  ibem  ;  (r;  in  m  v  it  is  icajna- 
•ibte.  0  Ret  t(i«  wire  away  from  the  person,  the  wire  »houl<l  lie  draggeil  lo 
the  nrure!it  tram  rail  and  hrld  dowD  upon  it  in  unter  lo  d'iKiiwx*  tiie 
current  ftoui  it,  or  the  wire  shoidd  ba  «ut  hf  naana  a(  fimiitml  wiwrr, 
which  rut  i>«  prncured  from  ibecar.  Glv*a*ili<)aULbeinira  irhan  tlmiio  «i n 
u«ed.  ["  N<'teth>titi^veryiia(HirtaatlliaiaqrartfaitaiiialfDrtli[i|>nrpMe 
«h<iu'd  b!  dry  .  a  wet  article  will  tmmfika  aaiKBt,  anA  fnhMf  gin 
the  (irnou  haodltoK  >i  a  «h»:li.  | 

^  EMhcararill  r.irry  a  pairof  inJiarubber  glovra  and  »  ii*ir<  f  inaulated 
aSoan,  which  will  bo  k<pt  iu  a  jtUusi-frunted  box  iu  a  protuiorut  pi»i'ion. 
Tba  Btna  will  ba  kaptat  aaah  tranwaf  4a|aX  aach  poliea  itatioa  and  aiah 
anauMon.  OSnm  limiU  y«MB  to  iitad  iman  poidMeb 


WatlHV.  -  An  in^iuirr  viU  bi  b«td<m  Wadnatdaj  next  into  Ibe 
applicatioB  c-f  the  Cjuneil  to  bwmr,  aounig  other  ■wna,  SlifiOO  for 
ciaetric  lightiD'  txlenjiojs. 

— 'Wator  Fowdr  Utiliaatioa  ia  AntlxU.— A  eanaaiatM  ku  been 
granted  for  the  iforkiog  of  aa  estenaltre  eteetiiett;  gaBtt^tfiig  Mettan 
at  Narbtuy,  for  which  tli«  watata  of  tke  river  Draa  will  be  utiUaad. 

West  London  Tramways  -CM.  Vorka  made  the  final  Board  of 
Trade  inspection  of  thi  elijclric  lints  of  the  I/indon  United  Trmi) 
wajs  ff  tii  Sh.  ;,!ir  r.r^  IVnJ,  lo  Acton  and  tioldh»wk-road  and 
naninM--inlli  lo  K'cw  liiiil-,-  ,  u  Saturday  laat  According  to  a 
Udffffatti  tit>tn  Mr.  ctni,,],  i;  .'  ins  in,  manager  of  the  London  I'nilrd 
Tramway ■>.  nil  ilillj.uliiea  l,d».'.-n  the  company  and  the  ()b!>  rv,i- 
tory  authotnlii'i  iiive  bueii  »iJjii<l<:  I,  nnd  tralh;  (in  th^  ele?{ric  I  in;< 
coiiinience^  to  day  (Thursday)  «i  Tim. 

Worcester.  — The  aurcemant  with  the  local  tnunvay  compiny  for 
the  converaion  of  the  lines  to  eleetrie  tncUnB  md  for  tbe  eitetsiMt 

of  the  fijitcm  ha^  liei-Ti  waled. 


UEV»  BOOKS  AND  EDITIONS 
The  fiUowituj  Htw  Bocla  and  EJUiont  can  it  oif-ijiterf  o  t\e  Boakttaert, 
•r  dirtrt  from  She  PuUi^ity  Qfica,  I,  S  and  3,  SaUibury-eourt,  Fka- 
ilreet.  Lowlon: — 

RCADV. 

Trice  U».  td,  b/ poll,  13j.  3i  :  c  ^riii..  Hi     il,?,,!   14s    JJ  t'li'tpj 
«Ut«l,  IS9  I 

"  The  Electrician '  Electrical  Trades'  Oinetoiy  aad  finBd* 
book  for  19  >1  (corrected  to  Febrnaty  4,  160l)i— In  addition  te 
tba  welt-known  fastaNa  o(  thia  Direotory  and  Handbook  (all  of 
wbi^  have  bam  eamfuKyMTiwd  and  brought  qU'tc  up  to  d«t«), 
ala'ge  addEtiam  htt  b«an  made  to  the  Handbook  Division,  including 
a  Dixe«;  of  tba  Ltw  of  the  Tel.>Rr.iph  «nd  Telephone,  for  the  use  of 
laaniiipaliliuj  and  coinpauiee  <  Mil.miili'.jj.- m^-  i  ,  '.Ijc  l',,it- 
mut«r'*j,:neral  for  a  Telephone  1.  ^ate.  Ibe  Ulcui  development* 
of  State  and  Muiticipil  Telephone  ontcrpri.ij  are  oat  fronj 
oQiclal  *uurcc>,  as  well  ft*  the  proKraij  of  the  National  Telephone 
Ca'a  .•wsrvica.  In  tlie  division  of  "  Kle:tric  Light,  I'uttcr  and  Trac- 
iiua."  Ilia  valuable  Uigvtt  of  the  Liw  on  tbcae  saliiecta  by  Mr.  A.O. 


Cartig-Uayward,  B.A.,  tolicitor,  ha^  Ih-pti  run  Ii  rvti.Q'Icl  .  Ac  fall 
text  of  the  Eli'ctric  L'^^htinj  Acta  anl  ths  11  -ir  i  of  Tjaif  A:c:iuat« 
Forms  !i:u  e  b  tn  addel  ;  and  Sketch  Mi|i<  a  i  l  pirticularj  if  lb.i 
EL'clric  "  Dilli '  areas  are  also  given,  together  with  a  coloured  aketcb 
map  of  the  Kl;clric  U  dlwdva  and  Tramardvi  of  the  UuiCcd  ICingd(i]i 
The  huge  ahcct  tAblea  of  Electri:  Light  an-l  I'ower  and  ElMtfia  Rail- 
way and  Tramway  iialcrtakiu;;s  of  thj  raited  Kimden  ba«eb;m 
tntde oompiata  up  to  Fab^  IL  Thsaa  abeets  fomamoiteaaqileto 
record  of  eleetiiMt  cnginMrlng  pragra^  In  conneelioQ  witt  elee* 
tricMgr  Hq>p^  and  power  ail  tneliea  ap^icatioDB.  The  Directory 
Dlviaion  bn  been  emfally  et landed  and  eorceitel  up  to  Feb.  4,  an  1 
i"  tliv  mo«*l  rcliabb*  li^l  uf  firmfand  persmien^igalin  the  elei"tri-.il 
.aid  •iHit'd  iiidastrtf^  v'.xr  couipilel.  A  number  of  additional  akelchea 
of  thij  tjr.j  r-'  uf  wi'l-known  elcctricjl  vxp;rls  havi  bjen  add<!i 
to  the  U.o^r^pUicdl  Diriiion,  together  with  many  new  portraits. 
The  new  volunis  is,  wj  claim,  the  uimt  complete  and  correct  b)ok 
of  ita  kinl  aver  pnblished  in  any  Uttgosig!;,  An  analytical  digest 
of  tbe  eonteata  of  tbisTolaaM  caoi  be  obtained  p»t  free. 

"  I,'y:\i.t«.\TiON  or  r.MTLTfi  IN  KLifrrFiro  Licrt  Mush,"— By  Y.  0 
KanhaeL   FrioeSa.,j?08t  ftee^  The  book  deala  with  tha  important  aabjecl 

ronAoJaoitwalaWen  tMaayaretwe  eelieSSSead  iktvmt, 
"  RLaoTBnMAosnio  TaaoBT.'-^By  Oa<«C  BeaaliMlb   fWL  !•>  Ha.  M. 

rou  II..  ia>.  6d. 

"WiaecMi^  TKLj5";E-\rjiT :  SnvAtMfn  Arrjtfnn  flpAn!  wrTHorr  Wiaaa 

•T  Enrct  lllu  SV.V.  »-H. '    A  !{..vii.w  uf  till- Wf.rk  o[  I  lutt?.  ami  ;u' .S.i:ii«lorm. — 

Ut.  O.  J.  Iiodge,  with,  large  number  oi  Ulustratioiu,  brinir'af 
tion  of  elaotmsd  leieuae  quit*  up  lo  data.  Kew  aaa 
Ba  Mtt.  JVow  rtaJf. 


"EuKTraio  T«aMM  aSD  Kuktkip  Lwn-n^m," by  Prnf.  J.  A  Flpm'oy, 
M.A.,  I>.S&,  F.R.3.,  id  hand»3iii i»i  iml,  an  l  lu'.l  ri(  ..i-iifiuul  iUoaita- 
ticirvs,  dwiigiu,  initiaU,         JVcis  ani  Cktaptr  Hdttunt,  tM.,  potl  fieii. 

"  Ki.^CTRiCAL  RKaiMKCRiNa  PoRXOtA*  a  p:>;lui4  bix>k,  by  Messrs.  W. 
Uci^aI  and  U.  M.  Kilfrunr;  ;>Hea  7*.  Sd. ;  by  puat,  7a.  9d. ;  abrual  Si. 
ilTrw  Editim  rttuiy  hi  n  l(>i  nvks. 

"Taa  iNCAXDiacmr  Laar  aao  rra  Slvscraonraa"— By  Qilbw*  S. 
Ram-  Prioe  7s.  'id.,  p  ut  fri«:>.  Tlif-  prirt  isjlea  underlying  tbfl  iniQufi^-nre 
nf  Um  mcauidenuent UiiiiJ  arc  iiiivif  u.ly  in  )  fatly  diuH  wall  in  tiii«  v  oliiiie. 

"M^a^rr^o  Isodctiun  Ison  a.\o  uinaa  .Mbtai*."— By  Pro*.  J.  A. 
Ewin«.   Prioe  lOs.  Sd.  net.  /Tew  SdUion  CTMrJ)  now  f«ad|h 

"ELBCTBto  MorivB  PowcH,"  by  Albioo  T.  Snell,  eankdM,  Uw 
latBJt  iiiliirri.nti,.n  r.  !i(i-.itin^-  tli-'  »| llJli^■ln,l  .mi  uf  .-].>i:'.t;i?  energy  to  ainiaK 

and  KenfT.-il  [>)W,t  tr.\:nrri.:isii'n  |:'iir;> ;  t''-<,  :n  wlr.ih  thti  authaV  lea  Imb 

mttoh  axperieac«.   I'noe  Ida.  6d.,  post  free  ;  abrowl,  lis. 

'*£uon»CliMHnT."-'B|f  Or.  G.  fitoeBb  lUM  Mltiob  Me  la, 
poatlnab 

"Tki  Alternate  C(trrext  TaArrsroRMER."— Bf  FkaL  J.  A  Fharinil 
M.A.,  D.»c.,  V.HM.   Vol  l.~lfcv  E<iUioH.  Pnoa  Ita  lAtiaBtflraab 

Vnl,  ll.,  rrife  12?.  <>d.,  port  free,  is  also  ready. 

'  Thk  I'l  irt-M  i"«eitk  asu  rm  AiuiNOW";  A  UuivrrHn!  .Sv!.t.:in  of 
Electrical  Measutument.  —By  \V.  C.  Fiaher.  Folly  illuftrated.  rnce  tie., 
poatlrea. 

"Tun  KiJKTRiciAN  "  Phiiikus.— In  Two  VoluiTM*.  Vol.  I.,  Thcniy 
Vi,!  II  ,  Practice.  Price,  stout  pa|>er  cover,  2a.  Si5.  tai  h,  pnit  frro  ;  c!.i'.(i. 
i;^  :id.    Single  Pruner*.  3d.  each,  post  fre«. 

"Thb  CairmtABT  <w  ran  Kuonw  Onnirr.  1799-1880."— By  Or.  J. 
A.  Fleming.  Priook  psipar  aoaei^  1ft  na^ptat  fiea  tih  IA]  •MenfalelB. 
•21.  6d.,  post  tree. 

"Tan  Buomauir"  lUaMira  Gaan.— Ts  Wd  tonr  anntea  <f  tka 
t  miMi    8lmi|ly  boned,  ta  net)  past  iieot  la  4d. 

IN  THE  PRESS. 

•'Ham>«.»i>k  fog  THK  Kl-KCraK-M.  Lauuiutqui  Tbstiso  IlOOM."— IV 
Pfof.  J.  A.  binning  Wairtp  mtlif, 
"SaoomuT  Bamnni,  mm  Dhibit  urn  Kaneracrcn.*— By  &  3 

Wade. 

"  PntMAnr  B&TiieiiB:  Tiiam  Oaasnbonow  aim  UaK"-'By  W.  R. 

C'oiKir. 

"I'BACTicAL  TKLKTOoxy."— By  Dane  Sinclair  and  F.  C  Knpli.v  L 
"'Tub  Elbctbicia,.s '  Wibimas's  PocitciBooa."— Edited  by  f.  C. 
Raphaeb  JftaHg  rtadg. 


TRADE  NOTES  AND  NOTICES. 

[Notit/ufor  inmtim  under  Oh  oimw  AewlMf  nMM  rcodi  th»  Oflei  M 
lattr  than  firtt  pott  Thunday  mmnina.   St*  OttalogiM,  Pf  Ma  Idtit 
and  <<ai<lar  ataMr  eheald  ia  Mrt  aer^  Ml  fke  iNifc] 


TENDERS  INVITED. 

ri,^.l<ir  (I/)ndoD)  UutttdianB  invite  tenders  for  (team  exhauMt  heat 
and  cold  wai«r  pipts^  ralve^  water  meters  Ae.  Vtotber  pwtienlaw 
are  set  out  in  an  advortlaement,  and  apeeiticationa  ean  be  obtidned, 
after  April  12,  fruiii  tbe  conanltiog  engineer  (Xfr.  F.  J.  Waidea- 
Stevens),  34.  Victoria-street,  Weatainiter,  S  \V.  Tenders  to  tbe  clerk 
(Mr.  0.  ii  Lough),  Upper  Kotii-ilmt,  F^>^,     by  «  p^m.  May  1. 
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^'o'lf/i.'.vii  1 1  London  )  Wmki  and  iJ^pot  rDmitleo  invite  temlera  fnr 
the  sopijly  and  erectioa  of  iuciQiif.-iceQt  Ump  brtcket^  twiuhta  ui>l 
fittiligllol6figaaUmpp:>)e^.  S[)«ciRc«t)onp, alter 0th  inaUfrom 
lb*  eotuttltiug  cnginceiB  (Messrs.  Kincaid,  Waller  and  MaaTille), 
Gnat  OMtgc-ttiMti^cCtiaiMtertUd  tenders  to  th«  town  clerk 
nir.  i,  A.  JobiMOB],  WKlWOTtb  iwd,  L«a4oD,  H.  E,  b;  noon,  Api  i1 1 0. 
An  ■limUHMeBft  mUlM  f aacr  jmlimkn. 

ly^aMlM  Bcelife  I/^t  somultm  imite  t«tid«n  fbr  tie  lamp*, 
Iran^fomM-r*,  twitchtf,  &c.  Specifications  from  the  city  electrical 
engineer  (Mr.  RuUrt  Blackmorc),  Electiicity  Work>,  Cnlder  Vale- 
IDM,  WkkefielJ,  to  whom  tenders  miut  b«  aent  bjr  April  16.  An 
■dTRtiKment  coDiaias  additional  pftrtieulam. 

HornMy  District  Council  invite  tenders  for  boiler-botue  and 
«iigine-hoa>e  plant,  condeiising  and  water  eooiiog  appar«ta>,  pi^- 
worV.'iwitchbciarJ  an;!  inftinvnient.i,accvuBa'»tor»,over1tead  truT^ltmc; 
crane,  electricity  nnpfily  m  in  is,  and  arc  lacopiS  &C.  forfililiK  I'j^dtinv;, 
metersaud  workshop  t>|uipia«aL  Tenders  to  clerk  by  4  p.m.  April  1 1. 

Parltmmtlh  Corporation  invite  tenders  for  the  supply  and  erection 
nf  addiciooal  boileiv,  feed  punifv!,  Tiii-^hnoienl  <itokm.  econoiniMri 
steam,  fc«d,  and  oilier  pipe!<,  chiij  icr  plating,  and  sundry  ilMMNUlk, 
Tender*  to  Town  HbU,  Portsmoutli,  by  4  p.m  -Apiii  16. 

liaHfrtfAi  flxindoii)  l^(^rou^;h  Council  invite  tender*  for  elKtrii- 
pnmpis  pipe  work,  Sti.,  for  cundeofing  water,  and  pipe*  and  piti  fm- 
condentinp  water  supply,  TeDdeit  in  Mr.  W,  .NlanMi.*  Wilkinf, 
Municipal  BtiCdini^,  LavtnderhitI,  LondoD,  S.W.,  ii  nin  nf  Ajiril  ;t:) 

MHill'^i,\iii>jK  Electric  Liijhlini;  ci>mrriilt>^e.  iiivitf  teiidfr><  r.r 
boiler  mid  ergine  honse  pl«ut  and  contleonirg  apparatu",  iurther 
nwtieulani  nf  which  are  «et  oat  ia  an  adfcrtiiMMBt.  Tmdcn  to 
toira  clerk  by  April  30. 

£Wi  Lighting  commit'ee  invite  tender*  fur  itcui,  fsed  wntor, 
exhaust,  oTerflaw,  blow-off,  and  otJier  pip«»,  valra^  hot-^nUfs  fead' 
iratn  yaBjNb  wommiMii  4t»~  in  coDueciim  villi  cnginea  of 
4*000  I  iLt,  TVnden  to  torn  cuik  by  April  19. 

Dablin  Lighting  committee  invite  tenders  for  condensing  pUnt, 
pipework,  fe<d  pompp,  anperheaters,  mechanical  coaling  apparatus, 
uverlwad  crane  and  workdiop  eiioipinent.  Tenders  to  town  clerk 
by  4  p.m.  April  22. 

Kiroaldy  Corporation  invite  tend  en  for  the  snpplr,  delivery,  and 
erection  of  engin<a  and  dynamo^  atoir^e  battery  and  overhead 
travelling  crane.  Tenders  to  tOWD  clerk  (Mr.  Wm.  L.  Micindoc) 
by  10  a.m.  April  15. 

JidimhurgK  Corporation  invite  tenders  for  are  lamp  carbon?  and 
caat-lftm  pipen,  pavement  and  rocvl  box  frames  an  dcovers  for 
cKc'.ricily  department  for  one  year  from  May  15.  Tenders  to  town 
clerk  by  April  SO. 

MttmpolUaa  Alliums  T!oir.l  invite  tenders  for«r.pp1x  >v.\i\  erection, 
at  Tooting  Dec  hosjjit.d,  of  ekclric  gtutrating  ;in  1  litutiiig  rdant- 
Teiider*  to  Board,  Embankment,  London,  E.C.,  by  10  a.m.  Aprtl  %i. 

Aylnbary  Dislnct  Conncil  invite  tenders  for  the  conatraction 
and  mainlGimnee,  for  a  terra  of  years,  of  electricity  supply  works. 
Tendtrs  to  'trk  by  ■lp,m.  April  ii. 

Culicyn  Ell  ■<  Dif  ti  ict  Onncil  invita  tandaM  for  a  vatMstuba  boilar, 
feed  pump,  irj.  tnr,  ttaam  ailuiiut  amd  fatd'pipai^  te.  Tandait 

to  c!i>rk  Viy  Aprd  13. 

^'■i.'n/f y  E!.etrii:ily  conimiUcB  in\;ti:!  tendtrif  fiif  tW'.  hoilers  and 
cconomuftrs  aud  tccumulators.    Tcudcis  to  chairman  by  Aprii  9. 

Molheruxll  Electric  Light  committee  rei|uire  steam  dynamo  and 
awilcbei,  steam,  feed,  and^exliauit  pipes,  &c    Tenders  by  April  29 

Ma«{}utUr  Rivers  committee  iuvita  traders  for  electrical  and 
bjdnialic  appL'ancc<  fur  one  bacteria  bed.   Tenders  by  April  13. 

H'oolmtk  Borough  Council  invite  tenders  for  erecting  electric 
light  and  refase  de«tructor  buildings.    Tenders  by  noon  S^lli  insL. 

Roumanian  Direction  of  Pof  ts  and  Telegraphs  reonire  tenders  for 
SO  tons  of  gilvaniacl  steal  wira  (Sinn,  diameter)  until  9th  inst. 

The  Fretteh  Minister  of  Paata  Mil  Till((raplu  invites  tenders  nntil 
April  IH  for  870  tana  of  Iwonae  or  egppar  wIm  Taadaia  to  Li  Sana 
Secretariat  d'Stat  da»  Poslo*  at  da  Td^iniilui,  10^  Rua  do  OiwilK 
Pari*. 

fniDBU  raOBIVBD  Am  AfldBFlBD. 

Worthing  Tnwn  ('utiiu  iI  Kitu  accepted  the  tender  of  Met'-'' r*.  I'lifje 
and  Miles  (i«td.)  ami  Messiii.  iioatel  Broa.  for  wiring  premiiies 
in  the  district  at  the  following  rentals  : — Sin;;le  lamps,  9d.  per 
qoarter  p;r  lamp  of  8  cp.,  10  c.n.,  2j  c  p.,  or  30  tp.  ;  clusters  of 
Imya^  M.  p«,r  Iwup  pu  atiaitar  Mr  tlM  flnt  lamp  and  Sd.  for  addi- 
tioMl  lanpa^  wbere  tba  erattar  it  eontnUad  by  one  •wilek  If  more 
than  one  switch  for  any  cluster  not  exceeding  ibraa  lanpi  Od.  for 
each  Ump  per  quarter ;  if  more  than  two  switches  far  any  dwter 
atlove  three  lampa,  tlie  fall  cbaiia  of  Sd.  for  each  lamjk. 

Honuay  Diatriet  OaWBil  lMm««eec|iitid  lln  landar  of  the  Alphons 
CoModia  ObiniiMif  OonMiitttkn  Oa.  for  fhaaiMtimotaUOft.«lutft 
attlwaloiMdbrirotkattfMOiX  Tha  lomit  tndar  for  k  Wak 
ahaft  was  £&J^0Ol 


The  Betmonds^y  B^>r^3a(h  Oona«il  havo  iceavad  the  fdlowing 
uindeia  for  m«in  switchDoaid  and  fautraBeBta  and  battery  at 
aeeaniiiktaB  md  aecesauries  :— 

JVaiH  StnteMvard  and  JmlmmaiU. 
CraanrteakOa  (aaaqAidjfiLSIl  0  I  Brilfsh  Schuckeri  C. 


roaqateB      .  .   

WitMl  Rketrleal  Co.  ...  2,109  0  I 

Thames  Iranmn-kii  Co....  2,060  0 

General  Kiwric  Co   2,045  0 

IlTtrarn  Th..tn»«    1,993  0 

M.  .tn;i  >t  S  .in     .  .   .  ..  1,973  0 

N  »Uer  Unia.  j(  Tboui  (nou  1,904  0 


SiaoMm  Rrw.  Ci... 

Cnn'xr\x  t.iniU''d    ..  . 
il  iyil)!  Hiirr;.Mi     i  :.i 
WUIiamsou  k  Joseph 
B«aak,Hbaa*ClBb 


£1,€55  0 
1,852  0 
1.739  0 
1,71S  0 
1,&73  10 
1,616  0 


JaUtry  (/i««ttm«la(an  ajid  JMcaMrtK 
Hatatmaacob 


Tj.Iiir  Co.  {aCTfAnl)   £2.180  . 

Sijilici 'mid  A  Mtrcu«"0    ..  2,736. 

i  oloridc  SfBdicate    2,463.. 

Elc«bi(alPB«arSUini,'<)C».  >U059.. 

ISribBtwerlVacA:  Lightg  <Ja  1,914.. 

AainaMraiBaBaon,  Pease*  On.  IJOO 

MsniaaiidOaL   1.762 

llsri.  AccunsuUtnr  Co   1.761 

I).  IV  V.M<rrj  Cn   ...  -.  l,"-3 

IVUrlielt?  V  Uold     1.5«5  . 


£96 

76  . 

122  . 

140  . 

100  . 

51  . 

90  . 


5  year*. 

.   f95  . 

141  . 

133 
,   140  .. 
.   IfiO  .. 
,  90 
.  85 

123 

l?Ji  ■- 


7  yeai'i. 
£95  . 
22} 
156 
140 
165 
135 
106 
158 

120 


N'o.ol 
c*\U. 
.  283 
.  276 
.  290 
.  282 
.  230 
281 
281 
J81 
279 
.  284 


S  wilsampfon  Corporation  have  received  the  following  tODtlaJB  r— 
lusxd-ttM  Klf'trh  CatJft.  Pramrt,an'l  Coivr$. 


9 


4i 

51 


Aoma  anil  Phillips 
Klectric  C»'-l«W'.>rk»  tl.OS'J 
BriiUh  Insulated  Wire 

Cu  

SisniPiH  I3f»i-  .<r  Co.,. 
W.      (JI..V.T     Co.  .,. 


5  1 


.lllr 


961  8  10 
919  U>  6 
917  17  5 
891  13  4 


.  £490  rn-H 


St.  H»l»n"«  C»1>U  (■  «. 

(.iKvetini)   £868 

Btaatr^calaMldMal 

CtntnOhmOo.  ...IXWU 

Trlegn>|ili  Mtnu'at:- 

luring  C  i   1  i)'^'  h 

Western  Klectric  Co...  1,055  15 

Thrrr  Jl/'idr  'h.-ru'.ur't. 
Djumler  M'ltorCo.  (to  ««it  12  persimi  HTJd  ctrirar)  {^teeepttd) 

T  Coullhsrd  A   WO 

Motor  Msnu'scluiin?  Co.  ilZp»i»oaaaashkUnBdriv«r)   t66  „ 

Motor  Msnurscturinii  Cu.  i  ll  porasMindllldingdrivar)    468  „ 

WalverhaniptoD  CyclosiMl  Staaml(e|arCa.{aMaiD)    365  ., 

Julius  Harvey  A  Co.  (itesmi  - ...  •   ■    610  „ 

Simf"  «  and  ni'>by  v«tcani)   600  w 

Bristol  Corporation  have  accepted  the  following  tendera  :  — 
lUb.vwk  mni\  Wilty>x  (lioilt-r',  oojiiomi^rri',  ic.)  ...  £10,467    8  0 

W.  If  VIen,  Son  A  <;.«.  (<.-jn.le>i«ug  ii|»nt)   3.746   0  0 

l;u II. H', ad  jind  Chsii.ller  (iinluco.l  draught  lilanl)     1,870   0  0 

I>.iuUoo  k  Co.  (watsr  sofleniufi  plant)  1.227  16  10 

U.aB<iJ.Wair(pm|ia)   JiS  S  S 

8tta«tiwoBAOak(micrBtangataBk)   US  0  0 

NamKtk-upoa-Tyna  CotpomtioD  bava  accc|rtad  the  tender  of 
Mr.  Brinu  for  the  eNallon  of  a  ndiog  and  sUith  at  the  Manora 
elMtiie  WMKf  atation  tH  S»10,  and  tbat  of  Messrs.  Vanghan  and 
Diaiwafbr  alaal  iwla  at  £S,45X  lid, 

Tba  Hart  Aaaanrabtor  Ob>  hmn  aatutad  tba  contract  for  the  supply 
of  a  ilonga  battaty  for  ika  Uasmt  daetziaity  works. 

Abardecu  Corporation  have  accepted  the  taadac  of  Mcisrs.  E.  Oreen 
4k  Son  for  a  fuel  economieer,  at  £1,29%  Ifa.,  Mid  that  of  Mta^t.a. 
Alley  and  Moclellan  for  suifaco  condensers,  air,  and  eireaUting 
pumps.  The  tender  of  Mr.  L.  Smith  fur  the  moMavoilE  at  Osa 
Village  station  at  £7,r>5;i  has  al«o  been  accepted. 

Burnley  Corporation  have  accepted  the  tender  of  the  Borrow 
Hematite  Slctl  Co.  for  steel  rails  required  in  the  conttrunUon  of  tha 
tramwajs  at  £16,.'W7.  The  Council  are  aluo  recommended  to  nocept 
a  tender  for  the  snpply  of  21  electric  ttamcars  complete  at  i,'7  lOeac  '. 

Leeds  City  Council  have  accepted  the  tender  t^i  Mr  P*ul  Klndea 
for  excavator*',  masons',  bricklayers'  work,  4c  ,  in  constiuiting  aub- 
wavs  for  tlecttic  cables  at  £9,697.  The  tctdpr  of  Mr.  L.  Cooper, 
for  anitba'  and  iionfowidcrs'  work  at  £2,0TG  lia.i  also  been  accspud. 

(Thaltanbam  CorpoTaHon  have  accepted  the  tender  of  Mctsr'. 
S.  Z.  da  Ferraati  (Ltd.)  for  a  mitchboard  at  £1.032,  less  2J  p«r  cei.t 
The  Corporation  have  also  arcepted  the  tcudir  of  Mejsrs.  Chjonr n 
A  Son  ftftlwaf action  of  a  hoiler-housa  at  the  eleciitcity  works  ui 
£1,866,  aad  a  ebiniii^^laek  at  £7S5. 

Glasgow  Tramways  committee  have  accepted  the  tender  of 
HeiSTs.  Bokkow,  Vauiibaa  &  Co.  for  2,0ii)  toiM  of  00ft.  «t«cl  rails  at 
£7.  \0i.  per  ton,  and  for  f-tvpiiitss  at  £9.  Kis.  \'-r  ttm,  tlis  wlioUto 
be  delivered  within  fix  w<'.V><.  Tiolley  poles  !<>r  ]',o  cui.  li  ivebten 
oidered  from  Messrs.  K.  W.  Blackwtll  &  Co.  at  £U  uuh. 

Oinliir  Town  Council  have  accepted  the  tender  of  Mewr'.  Clark  & 
Co.  for  the  ercctiiD  of  a  chimmy  slsafl  i^'.  iV.s  tramway  powi  i*  'tiliou 
at£l,56a  The  tender  of  the  Maxim  Klmtrical  aod  1  nttitucriti;; 
Export  Co.  has  alw  been  accepted  for  the  supply  of  stewn  pipes  at 
£0,85a 

Or  ^Vc'lni;ad«T  tvaaiog  tbe  PaUum  UofODgh  Oonneil  aoooptod  tbc 
tender  <  r  tUc  Lighting  Ooapoiation  (LtL)  for  wiring  the  egntml 
Ubnry  at  £154. 


Digitized  by  Google 


91G 


THB  BLBCTBICIAN,  APBIL  5.  1901. 


BTTSINBSS  NOTICES. 

Mr.  J.  E.  Aiiitii),  fic-rtrii:  Ii.'hl  pngin-iT,  hn  remived  from  23, 
York-place  to  l*rg*r  ]ir<.'miH>f,  40,  I'pj  Lr  Uak.r  »tMet» LwdflB,  W., 
vhtre  all  fulure  cunimuuicati-jiis  shoulil  be  sptit. 

Mr.  i;.  II.  \\';iiUi  hivn  reliriil  from  tho  pirtnirr-Lii.  liilliurto 
•xialioK  between  himself  and  M««»ra.  U.  1'.  and  li.  Wailea  (trading  as 
Gm.  Wailcg  &  Ca),  elfctiiMl  and  anehaaital  «agim«%  SM^  Enmi- 
toad,  Londoo,  K.W. 

ICann.  A.  H.  F.  Ward  and  J.  HariiMm  (Inding  a*  Alku,  W»rd 
ud  HutiiOD),  dactrical  engineen,  &&,  181,  Wmlooc-laue,  iUr- 
miMhaiH,  turn  dimlwi  putaanhipL  DaVti  bf  Mt.  Wutd,  vl» 
coBUBBM  u  Allan  aad  Wan. 

BANKBUPTOIES,  LIQUIDATIONS,  fte. 

A  second  and  final  dividend  of  l-i.  OJd.  i«  pajaUs  ou  IT-.h  icut 
nt  :t.  Crosby- f(|uate,  Lonilon,  KV.,  iu"  the  bankruptcy  of  E.  J. 
V*letm,n  and  C.  F.  Cooper,  electrical  engineerj",  of  DiUt>u  and 
WeBtminBtfr  (London)  and  Vtlatgow. 

A  6r«t  and  final  dividend  of  2ii.  1  ,V1.  i»  payaUe  atSL  King  ■tratt, 
Norwich,  in  the  bunkruptcy  of  Leonard  Frjincia,  dcclnoalcDgincer, 
13,  Corporation-street.,  S^uthwoM,  Sulfjik. 

Claim!)  afjainiit  the  Electric  Exploitation  C«.  (LlJ.)  mnit  bo  in  by 
2Jnd  iiut.  to  Mr.  (i.  S.  liimta,  33,  Circy-slrfct,  London,  \Y.V. 

It  ha9b«en  resolved  tonind-up  the  Uule  Electrical  Manufactnring 
Ca  (Ltd.)  voliinUrily,  and  to  appoint  Mr.  K,  Le^y«lon,  12,  Mount 
Staati-lquure.Carditr,  as  liquidator. 

It  hn^  been  re^^lvod  to  wind  up  voliuitarilv  tiw  Aiito-ElacUo Feed 
Water  Purifier  Co.  (Ltd.)  and  to  afpoillt  If r.  H.  P.  Sotitb,  GA., 
WoUerharnptoD,  a*  H'luidator. 

The  examination  nf  \Vtii,  UeurKc  HigK»,  electrical  cngiaecr. 
Glasgow,  takes  p1ac«  at  !;>herilT  StrachaaV  chambers,  Gliuig>w,  on 
14lh  in>t. 

.\  receiving;  order  ha«  been  mr>  lc  against  <  !.  I.  I.loyd  (ttaJiii?  as 
(i.  I,  Lbiyd  A:  Co  j,  ileftri  uil  ntul  iueGhaiii':al  enpiiieer,  late  1(K), 
Cliesterfield-roarl,  and  ('i»?lle  Mill-street,  l!ri>tfil.  The  (ir»t  meeting 
of  creiitorii  tikes  place  on  l  ith  ik'^'.  at  th'?  D.U.V,  Baldwin utreet, 
Bristol,  and  the  public  exainiiuitiou  ou  1:)  li  iiift.  at  lb;  (iiiildh.-itl, 
BrLHtril. 

In  the  bankruptcy  of  A.  E.  Karle,  elei-tricil  engineer,  7,  Thcitre- 
atreetond  Dial-yard, St.  Miles,  Norwich,  the  tru'lfe  iuu-  If    ri  lo  i:=cd. 

The  trustee  in  the  failure  of  IL  L.  Howard  (lr.iiliti;_'  iii  Tlionipwin, 
Howard  &  Co.),  electrical  and  nie<;lKinic-aI  iii^ineer,  \Vyve<tow, 
DneoD-potitde,  and  10,  StouegoU,  Harrogate,  and  17,  Catli«'ie-str«et, 
Hau,  haa  baaa  iditaaid. 

Correction.— I  !y  an  error  in  oar  U^l  is.»n^,  tl.  -  iiddiess  of  the 
Ijiliiiieyer  Kli-i  tii  il  i  ■.  (Ltd.),  wa»  printe<l  1 1,  New  Osf.ird  street, 
London.   Thi'  iniiii  •:r-.  should  have  Wn  i^ivcn  109  t  II. 

Messrs.  Siemsns  Bros.  &  Co  — Wi-  learn  thit  thit  firm  hi'! 
secured  an  inip)itant  ^.ite  near  SufTurd  fur  the  creetijn  uf  c.\ti-n?ivo 
new  work 5.  The  bind  m- iiiinil  .'i|  acr.-i  in  f.\tfnt,  K"i  lh;>n  a 
mile  from  tliL'  c  iuiili  tnHn,  u.  1  ;\  1  .i.ninjj  ih-i  m:iin  line  of  the 
London  and  North- Wt  i-teni  liuilvv<iy,  uiid  negotiations  are  progre«$iuK 
f  r  tlte  oequisition  of  a  farther  7^  aeres.  In  thia  eonntekkm  the 
atateBMiit  made  by  Mr.  A.  Hillt  at  tha  Tbamca  Ironirorha  maating 
of  .-tbaiaholderr,  reported  on  another  paga^  b  iatetasting. 

BtM>trie]laaaQriiigIattrniBeiita,fte.— Venn.  Jfla^phLeri  &  Co. 
of  llatton  Qarden,  London,  E.C.,  British  agents  for  M.  J  ules  Richard, 
Parii^  have  prepired  an  exhiuitive  list  of  electric  moasaring  inrtra- 
mento  which  are  fully  .<itocked  in  London.  The  list  inclades 
ammeters  and  voUoictcis  of  variou.';  patterns  for  direct  and  altetnit- 
ingeurrcntf.  In  addition  to  a  Urge  and  varied  tta«)rlracnt  of  elc-trio 
neasiurini;  in5lniuifnt»,  there  i»  a  comprcbcnsivo  stU'cti  n  of  in^tru- 
ment*  fur  u=e  in  the  engine  rrj-jm  and  other  jilicc-  where  rccnr  i^ 
have  to  be  made  for  many  purposes  The  st  k  i.l  Mete  ..r  logic  vl 
instruments,  [ircsaure  gaugts,  tachometer",  ?pted  iiidicatora,  hydro- 
meter*, &c.,  is  large,  and  a  useful  form  of  electric  alarm  ll  ermnmeter 
ia  shown.  The  firm  Ktni  ka  largely  photographic  app.trati  s  and  axer> 
(OrieH  m'  .ill  kii.'i^. 

"Oupron-Element  -—Accumulator  Industrie*  (Ltd.X  who  are 


I  far  Otaaa  Bfitaia^  tha  Oakwiav  and  X^nh  Amariaa  of 
"Cnpran-KraBMiit"  (aratMB  Umbnit  and  HalfiM*X  forvaid  a 


aiUlogae,  and  claim  that  tl:i'i  is  a  ooaatant  current  primary  batten 
eonsumiog  Tery  little  material  and  haTing  no  local  action  when  cells 
are  not  in  uie,  and  that  the  battery  it  always  ready  for  ufe.  It  is 
pointed  oat  that  many  attempt*  have  been  made  to  improi'o  the 
l-ilaii  le  and  Chaperon  element,  but  lb.it  failure  h.!-.  hithertu  foUowtd 
thc^e  atli-'Uij't.H,  especially  with  reK.ir.l  !■  ■  [.[>t  r  'jMile  plate  anude 
of  the  t'kmtnf.  This  difficulty,  li  wevi  r,  ha*  now  Ixen  ovircnme 
in  the  Cupron-Elemcnt.  The  illu-.tratiuii^  in  the  catiil  )gue  include 
a  |>ortable  set,  and  asls  for  lighting  and  plating,    instructions  for 

iu'Ulling  the  aaili  and  far  nixiBg  tha  naitanal  aBeaapnif  the 

catalogue. 


— t«nv 


D.T.H.  Wattaeler  fer  'Ttttioi  In<»n- 


iBcandaacent  Lamp  Testiof.'— TIm  firiUik  Thomrmi-Hooston 
Co,  in  tlieir  pamjihlet  No.  dtaallM  anl  iilnstrate  a  fonn  of 
indicating  mltauter  AjriacandeMnt  lamp  testing.  The  illiiatMlin 

Delow  shows  tbe  method 
of  connecting  the  instm- 
tnent  for  the^e  te<lt.  The 
wattmeter  combine*  all  the 
merit.s  ot  the  Tin  nuon  in- 
clined coil  mc-vii  ling  in- 
»tr-.;ments,  ami  tbe  j. resent 
design  of  wattmeter  waa 
adorite^l  with  a  view  of 
facilitaUDg  lapid  testing 
oflamaa.  Ihamatiumau 
indieam  tha  ena^gy  naad 
by  a  amiill  fan  mator,  and 
is  therefore  ehimadtohe 
j>«iticuUily  naeful  in  com- 
paring the  relative  amount 
of  energy  requited  by  a 
fan  motor  and  an  ordinary 
incandescent  lamp.  The 
waltnu  tti  i-  -iiiiiilie*!  witli 
two  special  fhig^i  («crew 
baae  and  bayonet),  pro- 
viding a  ready  means  of 
connection  for  thoaefonaa  of  (oakttt  m-at  generally  in  we.  It  ia 
said  to  be  eqaallr  well  adapted  for  me  in  either  direct  or  oltemsting 
cnmnta.  As  will  be  seen,  tbe  wattmeter  ia  provided  with  a  damping 
device  by  whii  li  a  button  releases  the  needle  or  pointer  from  the 
damping  brake (inlv  wliiMi  dcpres-M-d.  When  the  button  ii  releoiied 
the  uci'illf  i-i  belli  at  tlif  [vjin'.  uf  It-t  imlicatim.  Therefore,  if  the 
current  is  turned  nIV  and  then  again  r,r  reverneil  the  neceiiity  of 
waitii:^'  fur  the  )>  ■tiit<-r  t.)  kw  ih^  I'r.iin  /cru  to  a  state  of  rt.-t  in  iver- 
come,  and  ra|iii|  ri-alin^s  ni»y  thus  ba  t^iken.  Tile  external 
dimension.s  of  tin-  vnf.ni'  ter  are  'i'ttt.  by  "iiin.  by  4iin. 

Oataloguei.  &c  —The  tenth  edition  of  the  "  S  "  section  of  the 
General lUeclrict  u.  s»tulogue  ii  i.^sued, dealingwith  switches^aidldi* 
boaid% aeeteaoricr,  and  incandr.scent  1  tnip     The  li^t  contains  many 
novellie.'',  nt  wlilili   ba.  e  recently 

Ifcen  retVrre  1  to  in  iiur  culiuun'i.  Am  >n;:«t 
tlir.v  tiiav  l:e  lin.Titi  xie  i  a  w.it-  i' i^'h' 
switch  foriucanJesceut  laiup  jnsts  ni  lUtited 
in  a  ca^t'irott  ca<e,  ttpped  to  take  the 
barrel  and  provided  with  a  lever  arm 
maainilation  from  thapaTaaianL  Thare 
are  alflo  shown  a  good  awiei  of  walarticjht 
hou.<e«i  rvi<.'«  and  tmmcar  cutouts  for  110 
voIh  an  1  .''lOO  v  <dti<.  There  U  also  a  special 
form  III  1!  I'x'rt'iin  lamp  for  tt«ctif«>  and 
tr.mirar  wnrk,  for  wliich  the  General 
Klu.tnc  C<j.  are  the  sole  selling  a'^ienU 
AiuoDgst  the  ucceusories  sint  out  by  the 
tl.nTal  Electric  Co.  lor  tmnicar  work 
may  be  uicutirinCTl  an  aoti-vibntion 
IjMitp-huMor  tiiiiilur  to  the  D<ual  bajrontt 
eap  typ-t  but  provided  with  an  additiaaal 
intetioT  ling  having  a  small  projection 
tlHagt'f  in  a  bayonet  catek   Thia  type 

  fllttStiBtion.   ll  is  rccommendod  for  strcet 

m.  shift  and  mill  lijhUag^  in  aollieir  inaialktioni^  or  to  any 
podtion  where  inoandeseent  lampa  are  suljaet  to  vthntlon. 

E^rta  of  Electrical  Apparatus  andHitwIal.— The  f  illowing 
list  gives  otticial  particulars  ot  the  exports  H  British  manufactured 


a&  Ca.1s  Aiiia.ViliiatiaB 
HeUsr. 


of  fitting  u 


electrical  apparatus  and  material  (includio 
wire  and  material,  but  not  iucloditig  alaetfieal  tnatiument*  or 
machines,  which  are  not  amuHta^  apedfiad)  from  March  37  to 

April  2,  with  the  ports  of  deatiaai^m : — 

.il/rKo-fajie  Town.  £179  rinrbiding  £80  telegr^  nMterisI]  ;  CliinV. 
fi42,r>tlaKiii  V^i7.£9\  ;  Durlmn.£742  ;  Kast  LoadMl,£fia6 ;  P«  rt  Sii,l.£17. 
Auftmlutui~i;:i-\mit,  £68.  II  lur',  £268;  Helboome,  £2:0 ;  Terth, 
X135;  .SMlnfy,  £1,791  iin:laaii  i:  £1  b51  telegraph  wire),  flra--^— lUj 
J*neiro,  ji;68  (lelrjraiih  malerLin.  f.  /m-CuIomlio,  ill?  (iucluainif  £6* 
tekgmnb  BHMiial).  OHnewi  W«»./.-£17.  r  V.iVi  V„!i,.rii.o.  £61;«*te- 
gii^  m«terU).  OMws-Shangliai,  £214  ;  'laka.  £108  iijV.-r»|A 
iostniment'' i.  /»f ..itiK— Civiienhsgcn,  £34  (tclrgmj-h  wire  .  Fr  -  t— 
CWlala,  £58  ;  Taii-.  jttiS.  (-t riuKiny— Hamburg,  £2:0  (teleK'r  >i  b  m»t<-n.il 
WitriiVur— £15.  y/«!M<ni— .toiiterdam,  £35.  Jhnj  Kun'j—ll'iO  fir 
«f»ph  nutei  isl  i.  /.■Ji«-Il..iiibay,  £97  :  Csdeutla,  £818;  Madxa*,  1(66. 
yi>j-i,i— K'.be  £0.5J4  (l^legniph  cihh'  ;  Vokohamj,  £170  (t«legi«i* 
apjara.u-  v  .V m  Tv-riiri^timj,  £160  i ini-)ud.iiir  £91  tcle(tr»ph  wirr^. 
A.i.-^.'-j— Kure,  £2.bbi  ir:..luillr.k-  £2,471  Ulesraih  cililel ;  S|,  l'e-.er.burc 
£300  il'-''' -nil'li  tuifnUi'.  .Vyi.<..i- llillki...  £50;  \'iK<'.  £2&2  (teifRripi 
|ai<r)-  >  I  ,:-lH,t^lelll.ul^•.  £226  ii-le^r»i'h  wire,:  Sr.i.kho;m,  £6yl 
rri/7>i<«^-Monlo  \id«.,  £24  (^telegraph  matanal,\ 
XouJ,  £19,4ao,  s««JD«t  ayWb  la  tha 
(tiarcfa  as  to  Api-il  i). 
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PATENT  RSCIBD. 


Tfi  foltomnijUU  of  App/!cationi  for  Patent!  and Sf-erifcathnf  j-.^fJU^ed 
hat  Ixc  •oiapHfd  for  Ihit  Journal  Misaaa,  J.  C  CiurMiS  &  Co, 
Ctar 'rrtd  Pattnt  Arjenttf^flO,  daiMwy^M,  WjO^fn^m  lliM«mrWM0> 
tUt  ifformntion  in  eenmetton        AMMi^  Vtilfit*,  ami  T(mi*  Mmrk$ 


"applications  for  patents. 


NoTT.  —  Tr\r  n*l:^<-^f,V'if/'>r;t'r  A l^y^lr  Xt\\\t\t  (ir(  Tim;  n^.^l  (.>  ;  rifi't'/  in^pf  'tl'fA 

^rtnlhtttt  art  iKate  of  eotm'firiv.nlwrt  uf  snt'citiuiiu.    When  eomjJ{t<  l/xci- 

DvceuUr  22, 1900. 
OyMBi  A.  Whauit.  WairiaRtM.  ImtwovMUMitt  in  Miiiphoa*  nriteli* 

bcknl  crirJ*. 

S|^46iL  Wavs  A<fO  K«lvTAi;.  Ocrm»oj.  Sow  motliod  n{  im[>i'rgiiation 
aud  iBoUtiun  <'f  nidlwR  proMcting  pip?*!  tuli'ii,  or  rytloiUiv,  to 
I»y  under  ground  i«blee,  #!«etrie  w!»i?,  and  otli'r  coiiJue:iir»,  or 
lir|uid  acid, 

29,462L  Watss  and  Krettaq.  Cieriuitnj.  Mguldiog  nuchav  {or  mosn- 
iMton  «t  protMlInc  imdHfrawid  aoadaetai',  mUmi,  electric 
wim,  or  BqaM  Mid  nad*  of  vtutnt,  eoncnl*  Iwbm,  or anj  othtr 
ariiflcitl  atone  nr  materia!. 

K.  U.  TiL(u  and  C.  A.  Cmvi- Wilson.    I»nil<ia.  ImpiCMflKBlt 
iu  the  meani  ■■■t  or nlfr^ling  elootl-io  moMra, 
K.  H.  Tri.iR  nu.l  I  \  .\.  I '.tKi-s-WlUOlt.    L«ndM>  topWWMtU 
in  electrii*  mcUxr  Ci^lnA, 
n/M.  K.  TOOi  PuSTA.    I.<>nd<Mi.    KliK^tro-mcrbMUiitl  •llWmllWT  hnlka 


2$,49a 
2^491. 


for  trmraran  ilrivto  \n  electricity.    ,  Djim  applied  for  mder 

ra<citi>         \»t.  -cr,  103.         23.  1900,  lieing  date  o( 

appltcati'  ii  ill  y /riUiiii 

F.  H.  HKAl>L>:r.  Loiiiiotu  impruvem^tili  iu  or  relating  li<electrjc 
•fwiiches.* 

T.  II .  Mi.tMi.tu.    l^>Di]on.    I:iipmvoaieot<  iu  raeaii^  fur  cxtiti- 
eninhing  trr*  rnrmeil  m\  the  brv  ikag*  vt  «l«etrie  cinNli'a 
tt^n.  T.  II.  Ml:4.^llAL:..    l.^odw.    1  nipniTM—iti  in  ul  r>  It  ting  to 

itielliodg  for  taitiiig  eleeti  riicnit*. 

W.  T.  Ri.:riii!t  and  a.  J.  i  i  hkk.    Lowlea.    tn|imcRWDto  In 

eluctric  liouae  w rvioe  m  lute  boie*.* 
tSfiSi,  h.  CROVBLUtB.    I/jii<l<in.    impravemeDti  in  eln  tric  block  aignal- 
ling  and  in  »ap]>]yiri;  citctr&i  currriit  to  tr«iiu  in  comeetion 
ihert-with.* 

l>ecomb«rM.  1900. 
W.  K.  AvRiox  and  .\.  W  FiTHM!«.     Loudon.     Improrrinrnti  in 
pUte<  for  Secondary  or 
J.  N.  MAaKiLTSB,  JuD.,  and      M.dtii,     HnucbetUr.  Jmprorc. 
MMll*  is  Mtd  roUiiag  10  UlntMiMe  tiBiinikting  ipfuwtue. 
If.  (UivwrnAY.  Lmsoo.  TvM  nO  faratttor  Hid  «ap|iort* 
J.  S.  HliillilKl  P  and  S.  Birru.-«.     Manchonter.    ImpruveuiiMiti  in 
appaiatu«  for  indicitiug  and   or  ;  recording  the  •pct.il  of  elec- 
tticallj-  pro;  ell  1  rrtiir  leu  ^od  Jor)  the  dintanee  li  t',  f  tbrrcby.* 
SSiMB.  If.ll.l.AKi     1.'>u>!m1i,   [i):[::HVL-ineL.t!i  rrlating  Iu  »up)]-:,rlir.g(levii:c§ 
ful'  electricailv  iukulaluiK  ltlrt;rn(ih  uitil  timitar  nirvn.  ( K.  lienault, 

rnitMlStwte^)* 

aSiBMi  W,  RcnrMnHAV  tad  iC  A.  Rowootuam.  OinniaghMn. 
ini'iita  111  and  n')»Uiig  to Bc  Uunpa and  Ifaa  likh 

89M6b  n.  I'lAittux.   IjindoDi  A  ftnllilli  •botifa  wnuit-bfHil 
  alarm  i-urjwfc*.* 

SJ^GflBi  A.  WRiiiKT  and  TllE  ltr_vHiN  MA5tiAL'Triin((i  Co.  (I.rii 

A  method  of  and  ajifianitutt  fur  acluntioK  <levicei  en  public  elec- 
tric auppiy  or  diitTibatioD  nxlvms. 

m,W&.  A.  Wiiii;nT»iid  Tn«  lOuaoil  M^NfrAi-nRiJiii  Co.  ;I.td.).  Tymdon. 

.\  method  of  and  «pj»r»ta»  f  i  v-tuaiiii^  n-v'tu!  in  puldic  elec- 
tric ™i»ply  or  dislril-utiiiti  ^y-;f 

2?,610.  L.  >l.  KlUi'Mus,    lAUidoiL    iai|ifuvenit.-i>tj>  lelatiiig  lignalling 
jacka  for  nmltifla  Mtapbnne  exciidntgta,* 

83,611.  K  Lex,  jun,    Imttm.    laipruvanenta  nlatiog  tu  leuxiaiuin 
•kclHe  iM<er*. 


Improre- 
m  for  >re- 

1.  London. 


SPECIFICATIONS  PUBLISHED. 
Kora. — All  Specification*  can  uu»  b«  obtaEnad  at  tba  mtifsnn  prioa  "f 

ISOOk 

UjiBtt.  naniM  TmwMr^ttiMMHi  Oo.  (Lift,)  ^thnmmy.  RiSotiKB-ray 
(ulwa  and  oiliar  va«Huag  taliea. 

11.CS1.  Jims  .V   Til.  (Ltd.   jir.rt   .\r'nn.    Indicator)  for  cUf'.ric 

btllii  mid  llie  like. 

14,104,  '  Vogelsang}.     ElcctrudoA  for  una  in  clectro-cliemici  1 

].ri:^<Mi=r-.. 

14,769.  LAK((t^le,\   Ctuu-betd  a|>(uiitl<M  fur  tlie  attp|>1;  u(  ejeollic 
pamr. 

14,798.  BiuBAir.  Attadtawnt  to  eafling  reiw  lor  nUag  tud  lowaring 

central  liole  wriKbtx  or  fixing  electrical  fiUiai|||fc 
M,>I3.  ISaibd.   S»it£h-b<<niil»  for  telephone  atatianab 
15,073.  KoiiuiRit.    Klecti>>  pUtiog  ap[iar«tUF. 

16,33BL  M'ltii.  iSkodAWirke  ActieugewlUckaft).    A|l]m|m  f«r  <ll>n>tl>g. 

atartiiig,  and  reverting  elect  rte  moUii*. 
]  5,781.  CnttWMtiH  and  Ptvii.  Tele|ilioBa  qpitam. 
l6,Tn.  CUM,   EltcMa  H^inaUinK  ara*i«taa  ttr  ton  alam  a«d  atbir 


UK  Kakdi'i.    Combined  rerening  awit.h  and  automatic  tnaaianun 
current  intorruplvr  fur  tuulUpbaw  curreot  molara. 
Ct«M.   Liftiiif  amutU. 

)>ari«»,  Kuif  and  Stm'aBT.    Ekcbia  traD  or  floor  tei^Kiig 

•  ■vlri»l«. 

<  AMI  III  I    Ktectrii:  eifctttui  far  tilt  trmmUdu  of  margy  bj 

variatiic  curmitn. 

Mills.  (Oiita)  Rloofro-Clianiical  Ca)  Proeeai  of  inaouduiuriiig 
abrasive  mateiiala  from  bauxite  nr  other  hydroua  oxide*  nt 

aluiiriiiiijii). 

TON  Dm  l  -  i  i  Ksnrno.  Rlectroden  of  elertro-iltemioil  Aoeumalaior.'. 
Thb  RnrrtsH  Tiifiiwox-HoisioN  Co.  (Ltd.)  (ISell).  Li|i;li»iiiijg 
arre«teni^ 

16,702,  BdimK  Tuo«MOS.UoifaTJM  Co.  (Ltd.)  lltice).    I>}'aai»o  elrclric 


ici.Ma 

16,290. 

16.406. 
16,699, 


M,704.  Till  butlSB  tattmtm'JUmnm  Co.  (Ltd.)  (UeUl).  Adjusting 

IruiA  haUler<  forejeetole  machine/. 
li6,W6.  BnmftR  Tnoxaos-Homox  Co.  {Lro.)  (BoehX     Vaana  for 

pretninting  limiting  of  d;D«mc-cl«  He  machi'.ex. 
16,915.  Uli'AliD  and  U.vMY.    Klpctrio  ignittr-  I'  r  c.\[i;'i'i  ii  mn'or,«, 
17,110.  .^iKMKitis  ItHO.^  k  Co.  (Ltd)  (Siemeni  ami  HnUko  Aktitugrx- II- 

tchtft).    Anangaaaank  of  aannaotfana  far  ai|a  of  tlaoliie  glow 

lampe  iu  •er<e%  io  aa  to  BtafatafH  {ha  diroitt  fn  aaan  «f  k1»  aittae* 

It'll)  of  one  or  tnore  of  the  1ninp». 
17,rJ7jti.  IVvKAMona,    Combinetl  rrlayi)  and  re|,eaterv, 
1S,099,  roRsi nr..    KIcctiicAllj-drivcn  road  vchiclen. 


COMPANIES'  MEETINGS  AND  BEPORT& 


BlMtriMd  imiwwfial  Oe.  (Ltd.). 

Tito  twelfth  aimual  ^neral  maeting  uf  tJiu>  oatnf  Jiny  wA«  held  on  Fridiiy 
U-t,  Mr.  ,1.  n.  Braitiiwaitk,  jun.,  M.T.K-K  ,  presiding. 

-Mr,  It.  lllti>ADUI'lt.S'r  iMcrotary  and  aaii»tAnt  manager)  reid  the 
notko  callipi;  the  meeting;,  and  the  dircctxV  ro|><i:t  wa»  taken  an  read. 

Tka  ClIAIUMAN  said  :  With  re^jard  to  tlie  balante-vbeet  niw  preteuto  !, 
Iho  aaoat  noticeable  ckaugeJiare  tlioc  ruuliiug  from  tbe  iiuue  of  capital 
wMeh  we  maile  U»l  year.  Tlie  reauU  in  that  our  imued  kliure  capilil  list 
in-rern«d  from  £350  COJ  t..  £  t?.l,600,  an  increiaae  uf  about  £65,000.  On  the 
iilhi-r  >ide  uf  the  balt:i  <'  -li'  i  I  thu  iuint  notAhle  cliiDgB  iaan  iocreaaeiii  tbo 
abarte  and  debeDtumt  netil  by  u«,  fr»m  £70,953  t«  Jt87,602;,  and  the 
iiicranaa  of  our  depreciation  rmcrvo  fual  fnm  £16^009  to  JCl 7.530.  Thtt 
i<  due  to  ihe  abarea  we  have  taken  up  in  the  RIectlical  Powar  Uiatribution 
Cj.  a  company  iu  the  future  of  which  wa  havo  a  eoDaiderab]-] 
degrei  of  cus&dence.  One  of  our  iJinctur*,  Mr.  Rawortb,  U  tlie 
i-^itinnan,  and  Uie  coiniany  i<  interenleil  in  otecljio  lighting  ■tation'*  in 
ilill<  ri  lit  i>arts  of  the  countrj-.  \W  look  on  Ihefe  •hare*  im  likely  to 
be  A  «iti  (factory  iatroetmnot,  and  are  KCtling  large  ordere  for^ilaut  from 
that  company,  lo  that  1  thoik  ihn  amngBMoi  ia  ono  vfaidi  u  nnl 
iatiH'a>:torT.  Than  ikt  amoiint  tliat  ara  aro  owad  haa  intraaiod 


tory.  Than  iko  amoiint  that  ara  aro  owed  haa  intraaiod  ftroai 
£129,930  to  filiU,67t,ahoiriUk!  an  ioereaae  of  £11,700,  due  to  the  increaae 
io  our  butiueta  and  the  turnover  during  the  (ia/>t  tear  <'iua«<l  by  ilia 

erec'i'iii  'tf  our  new  »li<>|«.  *iii  tl-.e  other  •ide  of  Iht  account  n 
coi!>  tkru' '.n  n.  :nr,L*e  aw  I  u  j.!*,*  in  the  auitiunt  wo  o«o. 
Tbe  total  of  tlii"  aioouut,  including  UlU  puyaldr,  ho*  rieca  from 

£S4,624  u>  £81,647.  That  aonnda  a  lar^a  incraaia,  and  it  ntliar 
a  l&rgerfijmrv  than  tta  rcUttTe iuu taia of  the bmiown  would  bring aboat: 

but  included  in  that  amount  are  leveral  aunia  which  at  the  date  of  tho 
balanoe-alieet  were  a  little  overdue  ;  to  that  it  in  nUier  au  exceptionil 
amount,  and  probably  in  tlie  neat  balance  nheet  it  will  be  coiuidri  - 
ably  Ima.  With  regard  t,^i  the  item  of  Worknien'n  Cou)|><!ikaati  oi 
Act  Insurance  Fund,  the  aaiue  li^uri:  of  £1,OCO  »Luiilii  <>n  llip 
balance-ahcet  a*  on  JiraflBWi  OCeaaiaw.  We  hare  found,  a«  I  have 
told  you  beforr,  tta(  the  poticf  of  injuring  our  own  workmen 
luui  provel  to  be  moie  jirolitable  to  the  Company  than  doing  it 
tliruu^li  aoy  innuraoce  cilice.  There  may  coine  a  lime  when  ioaur>m« 
iximiianio  bare  liad  luuie  ex|«rieiM»<rf  l4)e  workiiw  uf  the  Act,  urlieii  tlity 
may  be  able  to  ijuuta  oa  ratia  wliicii  will  auke  It  dmnUe  for  u*  t«  ioiaro 
through  (»c  of  thoia.  Wbaii  that  tiaa  cometi  tbi*  £1,000  wo  took  oat  ot 
the  reterve  aomo  Uttla  Uma  ago  can  go  bick  and  bo  uaod  for  any  other 
purpcao.  In  the  maaalirar,  we  are  paying  tlte  actual  coit  of  any  cUiui-i 
made,  out  of  our  protil  and  Umt  ac-innt.  Th  j  cI  ,i;ii  -  un'Icr  the  Work  in  en '•> 
ConiJW!nuitii>n  A'.t  lu\\<  Ith-i  tZ7'.j  i.r  lli'j  y*:':ir,  uii'l  '.^i;:t  i*  dobit*»d  !•» 
revenue  in  the  Uiiual  way,  the  intne  as  our  other  clmrgm,  I  do  nuV  ihiiik 
there  ia  any  ni  Wr  hutut  in  ttai  baUii«e.ab«at  I  Mtd  aaU  alt«atian  to. 
TuiDiog  to  tlio  proflt  and  ter*  acooant,  you  will  notice  that  (ho  groMi 
M'uOt  on  (riding,  after  making  a  leaereo  for  doattfal  dibia,  ii 
iE^0,l!6,  19a,  2d.,  to  which  we  add  the  £6,496.  9m,  6d.  laoairad  by  my  of 
dividonita  <:ii  our  aecuritte^,  and  tbe  protii  realised  on  ulea  of  hmdc  of  Ihcin. 
briiiging  B  total  credit  to  revenue  of  i&6,6C0.  That  ia,  I  tliiiik,  n  laitly 
aatiUaotciiy  figuia,  cubaidcring  tito  diilW-ultict  under  whicli  wo  Imve  had  U) 
labour  to  tone aalaatdariag  the  pact  y<ar,  Theiw  OifKrultiea  bare  b«n 
twofold  ;  hlthaftntplao^wahaTeliid  to  pay  very  lii);h  price>  r,>rir«o,  atari, 
cop]<er,  and  other  raw  uuiterial^i  'h-^t  «e  ;  in  the  e«coiid  place,  wc  have 
paid  eauepiioually  high  prices  i  ;  s:"  ,|.  ^^lJich  have  atTected  our  proUlx  to 
the  extent  of  about  £1,000  for  the  }ear.  Tlien  the  moat  aerioua  interrup- 
tion to  our  Work  anil  diminution  of  our  profit  durinir  the  i>n^t  year  hiui 
been  the  completion  of  our  extcntione  at  I/mghb'imu^h  and  the  bringiiij{ 
of  our  tools  into  the  new  shop]  and  tctting  them  to  wmk.  TIhmO 
extecrjona  and  the  unaettlemeiit  naultiag  tlierefrom  ore  practically  at 
an  and,  thcretoiw  you  uajp  look  fonnid  to  nafias  the  benaAt  «f  onr 
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capital  oxpcnHiture  on  n«»  work*  liuring  tho  omiiix  je»r.  We  Ual 
H.'ri»ij  be^ii  to  reup  thnt  during  tho  Ui-t  throe  raonlha  nf  1900,  l>ul  for 
the  ^r«i«'.ei'  pirt  of  Cite  fcir  we  nuSeivd  wrniualy  from  dit'jrgnninUiin 
<•(  wji'k,  wliicli  wan  unsV'juUble  in  ^llifliDK  from  <'ue  elio|>  t'>  another, 
■iiiiuUiiiieu'isly  with  coaduct>:ii:  :iiM.uf.ir'.uriii|?  opcntUuiu.  We  baveal-'> 
nulTert*!  frcnn  Oie  change  of  ui  tTuuv'-^'i-it'  lh«  wtirk?*,  likewUi  rendfrt-'i 
uinvi'ikSM  by  circum«t>noe«  ocvurnng  yihisM  .<Ulig'»l  <>ur  iirciium 
nnnager  (Mr.  0.  K.  Ho1t;kin)  to  rmiKii  hit  pMition  and  lake  up  ann'.hrr 
pisl,  which  ho  waa  bound  tu  d'l.  f'>r  family  i'ca«on4.  I  am  (o  ny, 
howa 'cr,  thai  m  still  rv  aia  thi-  beneSt  o:  hii  »er«i<tri,  b<'::«uw  he  lia« 
•oMptAd  k  MU  on  the  BoirJ,  v-iik\i  will,  no  dnibl.  tx  of  c  •n^ideraMe 
•<lviiatJ>cr*  '"  t'x'k  a  RrMl  d»l  of  ptia<  DAtunilly  to  eodL  irour  to 

K-3ur«'  II  -batu  ♦uo;?*mor  to  Mr.  Hod^iliLti,  imd  I   btlicve  thit  in 

Mr.  I<oe«oi)  we  biwt  eeoured  *  ««DtlemMi  wbo  will  b*  »Ue  ko  uli  jw  you 
wkat  jBornm  nwlwmciaMicfdQWKM  tha  mw  ^vrinc  at 

•  MUabetor;  proBc  for  Cmptaj.  He  ha*  not  nai  an  oppvtaiutjr  o( 
hhuikiug  what  he  can  do  in  thai  «ity  uo  the  p\»l  yeai  'H  a>;}ou&t4  :  but 
durlni;  (he  preieat  Tear,  if  we  are  ablu  to  keep  the  worki  fully  euppUe  I 
with  ortlcT*,  I  !ts'.><  ','\i.t\rt  doub'.  that  v,«  nhill  alio*  (i<urefl  wliU'h  will 
bl  rxtrrtmi-ly  i -fa  ■  1  - iry  you  a«  to  tbo  gro**  |iToftt«  rjirnrd.  Ttie 
Diw  du  Hhopn,  u'liich  1  mnttiuned  on  th>  lut  occMioo,  are  oaw  eoui- 
plttid  and  an  fulljr  aquijvped  for  work.  Thigr  cover  abaut  5  aena  of 
KTound,  and  th^  bave  a  upacily  for  taming  out  a  Ur^t  nnrabtr  of 
elei'tri':  <-iri,  completely  eyiippeil.  I  UK-:ilioncl,  wh'n  we  met  ou  the 
OL'caiiloa  of  apprr>rin>;  tin  a^'Oeaieiii  wiL'i  the  liriiinh  KImIHc  Tr;!*  - 
tioii  ('•>.,  ih&t  we  wrire  trjur  in  a  po^tliuii  t'l  turn  out  lOeiMric  ciri  of 
]lrili*li  iii\nufa<'turr  ihroughout  — tnitt  i*  tn  Kay,  we  mariiifArt  ire  at 
«ur  work*  not  only  the  ciir  b(>lic»,  but  I'lri  milon,  the  coatrvi'l-r*,  thn 
underirMnef  and  iht  truek;!  ihemralrex,  wliich  bitlierto  have  been  aim  »>t 
uclasiTcIy  of  forrigo  nttuufacture.  So  taat  we  a<«  nnr  [o  a  pisit Oi 
to  tiira  out  th»  wlj->!*  ajt'cl*  -:-na!!>l?  ■» I  fr<>ni  ■•■ir  m\j  Wi)-k», 
putH  m  in  a  'tOi;,  -  r,i-(d  i  i-  hi  r  u  i  r  ■  u;i  i-'i-^akin^r  of  inn'tioa 
«  jfk  in  this  Li.'aiiLry.  The  otht-r  iii>)K>rtaiit  evtnt  which  hai  oc  urreil 
during  the  HMtyairU  the  aKr^ment  into  which  we  hnvo  eotc.'cd  with 
the  Hritinb  Gketnc Traction  Compaoy,  and  to  approve  which  we  rall<d  a 
■]>eciil  meeting  of  eharcholdei-ii  lant  January,  Thui  agreeoMnt  hu  only 
been  in  force  for  a  «li']rt  tiin*.  but  there  i/i  every  indieatlnn  that  our 
Ixpectflti'-i?!*  wit't  !fL-iiiiI  t  .  i'  [itL-  ;ii  "i,"  reTiliic!  .ml  that  the  agr.'eui»nt 
will  be  u:itj  v.MjIi  \\ u\  }_.ti  Li(  iiLU'u.il  ;..Mi<-;iL  '.II  t 'A-o  coinjnni<"».  I 
bel  ere  It  will  briux  a  Urge  and  lorrRmng  ii'.mai  of  order*  fur  etm>D«« 

■•4  tmmuf,  aai  afao  ('^r  electric  tramw,t7  roUiBB  atoc^  mM  Mr 
work*  at  utMtieUtrf  nrwa*,  and  I.  have  n  i  doubt,  whan  wn  meet  you  M» 

time  Drit  yiar,  that  I  ihiil  be  able  to  t  til  you  the  agreement  hvi  livl  no 
UQimp':irtant  «hare  in  bringing  abnut  tike  astiifa>.'l>ury  rft<i'ill4  uliirli  I  t'link 
we-h.ill  h»ve  to  )rt  toynj  when  irii  nieeto:!  fuhire  o/iM'iim >,  Tb  ti  w.lU 
r.'i^irJ  tiJ  the  ikanouh^^iniient  in  our  rrp  irt  M  to  a  fijrth'^r  i^ni'^  of  «S>rtM, 
}uu  Will  r^««i'ier  1  (old  ;uu  U«t  y«ir  tliU,  in  Mrde.>  tu  o>«iipV^  »iir 
wnrlia  and  cany  e«(  all  tho  «ttHniana  m  bad  in  oon4aaqilntion,  wa 
ihouM  reqiiro  t'l  l«iu«  ahsiil  8\000  pralerea'*  ihinx  and  10,093  ordia- 
u-y  tliAfos  which  al  p»r  »oiiltl  raprment  clM.OO)  ijf  uMitiuiil  Ltipitil. 
We  (>S"ri<l  them  i>  the  «tiareho!Jerv ,  and  altooit  e.\ti.'l!v  on.  bi'.f  Wii 
tak»n  up  by  tlieui— '.hit  is  t »  my,  al.jul  fiO.OOOof  the  iiaOiO-))  which 
mc  wtimil*)  wc  i>ltojl<l  reijuir,; -and  lliiit  Wi»  all  we  ivinte'l  for  the 
turn  being.  N  >w  tint  o*jr  worki  arj  ('  )iuplet'Nl  it  bcconert  nei:r«*Ary 
t^i  o'jtain  tlie  ru!ii»inin;5  £60,030  wbi.'h  wc  originally  ejtiiniteil  would 
necewary,  and  for  tjiit  purpow  we  are  ))rjikjiin(;  to  isou^  a  fur.h-r 
12  fsOO  t»r«!f(Ti-i.  •  .hire",  which,  ai  par  value,  would  reprsjetii  £2S  f>TO  vv\ 
a  fui  thT  2,1,000  •!■  liiiary  eharei,  which  a',  par  value  woul  I  m.-.i'.  £'lu,':i  jj, 
making  a  totAl  aiditional  opit^l  li  ue  of  £6^030:  f«  thU  our  onK'nal 
eatimau  ha^  in  thL<<  ca«e  bern  pretty  aocurateljr  boma  out  by  fact*.  Then 
IK  only  a  difference  of  £^,030  betw  oca  the  arnuuntproiKiaed  to  be  imusI  now 
and  tbe  amount  we««tim  a  rctra^  >  at  boing  rr  nmirjtnrlnin  the  capital 
accHiotfor  the  time  being  ^ti  \ap\j  for  all  the  exteniio«atd  additi  >U4  to 
the  work»  which  liavo  been  reudci-oJ  neiesssry.  I  now  more  the  ail:>ptl  u 
of  the  rapjrt  i\ni  aicountt  aa  presented. 
iHr.  U,  K.  UUlKiiClit  oeuoiided  Um  renolution,  wbiob  Wic  oarHed. 
A  raaolatinn  appnatiag  (lie  ptammit  «f  Uia  dividanda  aak  mit  in  tha 
t«|iort  ma  alM  approved- 
Mr.  J.  li.  Uraithwaiie,  j'lu.,  L  >rd  Vaux  of  FlarruwilM,  Mr.  C.  SMmII  B. 
Hilton,  and  Mr.  C.  K.  Horl^kin  ware  rc  eleci'id  dirrctirs;  and tha aridiioT#, 
M-?*<r»-  d)  ip;r  Uro».  &  C'>.,  were  rs  ippiMr:".  ■  I. 

At  an  cxtrAordiniry  m«etin>!  which  f r  ll  rwcil  iltnrdtion^  were  app:  ii  i>i 
in  tlw  ariHiIra  oi  attidatHni  t>  briag  them  intj  liue  witU  the  new 
ConpaNle*  ihit. 


National  Electric  Wiring  Co.  (Ltd.). 

lite  tourlh  ordinary  geneml  meetiug  of  tbla  cumtnny  wa*  held  on 

Jltmdv ndartln  smldanor  of  Mr.  R.  aTnr«nT  Bmk.  C  A. 

Taa  HAITAOEH  and  iilSCftRTAnY  (Mr.  W.  B.  Oownit)  having  rend 
the  notice  catling  the  mo'ting, 

The  ('II  AtilM  AN  said  :  I  can  congrntulatr  you  UDon  a  eooiptntively 

jjuc'c»*ful  ye,v'«  working.  You  will'  rr--oUoct  tint  lait  year  «<•  iua<Ie  ii 
c»TinieiK'C3i«nt *  divideuil- paying  compiny.  Tiic  di\'idead,  il  in  Inn-, 
wai  fuaall,  being  3  per  cMt.,  but  it  km  a  li^nniog,  and  1  «xpren«d  tlie 
hopa  tkU  k  a»e^  be  a  pnai**  of  laryar  dividaad*  m  Uw  falBT*.  Well, 
in  the  acroanti  bofbra  yttt  wt  !■«-•  advMevI  to  4  nor  cint  -  not  a  larce 
ini  n'i«>,  y.u  m-«y  nv,  ».i!t  «tlll  it  i«an  incT<?»«r,  and  I  niijlit  p>i:it  out  thit 
it  !■« I'll  II'  pril.irii!  1  iiik<.  becjuM  the  4  ]>er  cent,  ia  paid  u|)>n  a  capital 
of  C76,OJ0,  and  c,»ru«d  upin  the  working*  of  on*  yi»u-  iifi«r  making 
rtloqu»;e  proTiiion  for  doptcLiuti<m,  Aic.  wherean  rh-  iu.il.-  ii  ,i:  3  |M-r 
eeiiv  li>.t  year  w*i  upin  a  piid  U]i  a  capiul  of  £&0,0uO,  un  i  w<»»  m»do 
from  the  axutuuUt'd  eannnjH  of  two  year»,  H  twir  incf»a>!C  is  alow, 
I  think  I  amy  lUf  that  it  U  «uro,  and  theie  i»  an  o3d  S|»iui9h  proverb 
wM«h  mgu,  Ha  gott  far  wiw  goei  alowJj."   If  fou  iwa  to  the  reiDCt 


you  will  nee  tint  our  butiueaa  in  a  Ktctilily  in^reuiog  oae.  I  >  j-it;u  tbe  year 
we  cotnpleteil  2,24  J  in«t  illation",  with  an  aggregite  of  sV.slL,'  Ituui  of 
8  ■^.p  ,  as  coinpar^<I  with  l,970i  nitalUtioD',  wtih  an  aggregate  of  u,7M 
Itmp*  •>(  8  c.p.  during  tbe  proviou^  yetr.  beiiif;  aa  in^reaie  ol  270  infttlk- 
tions  and  6.743  tampj.  t>f  thij  total  777  itiit4llatioa>,  with  19,973  lampa 
of  8  c.p.  putter,  wera  free-wired,  and  1.4S5  in%t«!Ul  on«.  n  l',h  37,556  l«aip« 
of  8  c.p .  p»r  c.ja'rail,  while  w<  had  ontir*  on  hvnd  n",  the  enl  of  Oil  year 
amouotins  l>  S90  iii«ull»tii>n«.  with  anaareg^te  of  JJ.Wl  Umiu  of  3  c.p. 
being  an  increjuii-  of  195  in«t»llation>  uil20,072  Ump<,  at  com|j,aied  witli 
but  year,  and  djrioik'  tbe  lir*t  threr'  n  nntl,  f  •.'•if  pi  ^-lent  year  additiunal 
or,lcr«  have  been  rectired  for  677  ii>' il  i* mi'  with  an  «j5f'^?ale 
nf  16.Q97  l4<npB  of  Sep..  the  value  of  c>ntr,ict  work  taken  being  at»ut 
double  the  value  of  that  t^ken  in  the  correiiKinding  petiid  nf  l»t  yeir. 
Tiveae  %ui«e  all  point  to  a  aitmif  inciw-ae  io  tin  CiMnpinjr'e  kutisett. 
Tba  iiia|a]]«ion»,  Iwrnrer,  baiM  oa\j  iac-eniad  ia  nninibar»  bat  tbir 
hare  feeraweJ  In  imporlane*.  I  hfva  liain  a  Vat  eontaminc  the  namae  et 
over  100  of  tbe  most  important  iottalUtion^  wbich  have  been  carried  oat^aad 
I  as  st,M  ttiuy  etrrivl  out  with  every  attiefnH^oa.  Ntoy  of  iheae  hiewla- 
lioaa  arc  f-.r  the  coaoptete  e<]uipaieQt  of  large  worki,  will,  j  l  mt  f-.-r  power 
and  lighting.  I  ahall  m  Jt  we*ryyou  by  rcidiu.  >  ui  'Air  rn  nci  i  i  tl.i-so-  m  ■  a;. 
Utioa^,  but  iihould  any  ahateholder  wuh  a  cjpy  of  the  li;«t  he  can  have  it, 
1  am  (lad  u  uy  that  ibe  proipcet  for  n  aont'iiuanca  af  thii  daM  el  mrk 
durieg  the  in-otnt  year  h  very  h<>pafal.  Oar  fre-wiruig  pirUan  of  the 
buaineii  hu  not  iii:reawl  in  the  eame  ratio  ii*  our  contract  porti'iB, 
but  ihii  14  oaly  for  the  reason  that  our  policy  in  to  itiuk  our  opitAl 
only  in  remunerative  initalLitijns  w'lich  arj  vt'A  aeeurel.  Iijr!ng  the 
year  we  has'e  entered  into  free-w  j  iu^  c:>utnkiM  <  and  opm«:l  brancbe* 
in  S«aun»a,  PopUr,  and  (.Viotbrid^,  all  of  which  pr>nji»e  t'l  be  profit- 
able uiid-r'.akini?«,  bith  ai  reg»rd«  fr<o  wiring  caatrait  w,n-k.  If 
you  will  n'i»  turn  t'.>  tbe  ac;>unt»  it  will  be  »c«n  that  tho  groi*  profit 
for  t'le  jcir  wiM  0    at,       r"„owodwiih  £5,64J.  lU  3J.  fjr 

the  prcvios;  <  I  !  :ii  i  ,i  ( i.  Ti  n  a  n  i  iui  !;.:'.I2).  0*.  9i  wa^froui  fre;  wirel 
in  ttallatioD<,  aic^mpare-.l  aitlt  £1,45!).  18e.  IM  i  ir  the  previous  year.  Our 
t  >ta1  eiipttaleKpsBdil'ii«onfm»-«ir«<l  iu,t:.i<-Ut 

£12,000 of  thie  ten* eiDsadad during  the  put  yor.no  tba  ihs  £2,130 el 
revenue  wn  r«ary  dirived  fr.oii  f.hi  ex()«nditur«  up)a  which  we 
•Urled  lb*  yeir- namely,  abnut  £21,0  D J.  Tftijs  work«  ou",  to  a  rmiwe 
of  ab>u',  10  par  i-int ,  »n  1,  in  thi  opinira  of  th»  DiraitoM,  th"»  w 
«kt'«?*ct  iry.  U  i.'  t  suk  over  soai^  froo-witel  co3tia:U  fr>ui  the  old 
ayndimtc  wb  ch  Wiini  uo'.  r«ui\uiera'iw,  but  t'ae  while  of  our 
l4ar  nontrjata  hava  baan  aatiilaolaiyv  and  wa  Mftct  that  Mr  waaaai 
from  the  no*  amtme'e  w31  aM«ad  that  ah)  an  Io  thr««  a^«Mml<, 
nuiiciy,  10  per  c'Ut.  Ojr  praSt  fr.un  c.mtr.Kl  work  ii  £6,8'>1.  SiSl, 
at  omptri^l  with  £3,303.  11*.  101.  for  tho  (>-«viou4  jo»r,  or  toire 
thill  diuM-.  Tiie  re  ripti  from  int.re-'t.,  disouii'.^,  ti  .,  an>un'.  !> 
£Ci5l.  M'.  31,  »i<  >ni,Ki-«  l  w:th  1813.  0  6,1.  for  tli«  pre.  i  .i-  y.-:.  -.  Oir 
tJtal  «.tpcu'«)  were  .<.5,612.  44.  01,,  n* Coajpu<!d  aith  £3,812.  18i.  fo.-  thi 
prevloaa  y«ar,  ao  tlut  while  our  grou  feM'a  ahaw  an  insrewe  of  ovr- 
T6  per  cent,  our  o\]>en^<i  oaly  Blm*  an  Imvrewe  of  4S  por  cei:. 
T?ie  ain  lUiit  wii  ifu  i  ll  a<  uU  «inc«ii  on  c<Hitra»-t«  and  ImuI  di>'i!»  — 
norjljly,  i.^?7^.  17-.  11-1.— i*  nearly  clo-jblr  what  it  w.uj  l4i»t  yeu",  b'J'i 
I  iniy  tt-ile  thtt  (be  inrroasoi*  in  cuneciion  with  c >ntr*^t<  nibU jfi* 
to  tUc  present  m»nftgciDo:i',  whiob,  1  am  glad  t )  »»y,  h*vo  no»  all  l>!c» 
ear^'if.ictorily  spf.le  I.  Hi;  bihn.-c  left  it  £3,0J3.  ISs.  6J.,  which. 
making «i|i'  piato  provUion  fordepr.ciiiUin,  lEi,,eaab!e4  u>  to  pay  adividnil 
of  4  p>r  cout^  oa  the  piiid  up  capital  and  to  etrrj  (or«ard  t  i  next  account 
fJB-l  5i.  51,  li'iij^;  ill  111  £lOO  more  thio  we  carrie<l  forward  Wt  ye»'- 
Ti;-::iii.;  r i  v  tn  II,,-  li  il  iiii:e-she<!',  you  w"U  Die  that  o ir  p»id-up  capital 
kuu  iiicr<jued  from  £53,00)  £7i,003.  Tjii»  owia^'  t>  the  cijl  of  a*, 
we  BHldiadariaig  the  year.  TberaetillreiuaiaeSi.pjrti'iaietobaoalMapoa 
tho  auhtaribed  eapit^l,  and  tbe  pro'»SiIiiy  ii  timt,  oviug  to  iheattwfaetJWT 
incrcaic  io  tbe  buitiitena,  wemif  &>ll  tliii  up  durin;  the  pre*ent  year.  Tbi 
oomp-tratively  emill  amount  (eouaidcriii;;  the  ani:>nut  o!  butiaeu  done 
due  1 1  credilorrf— uttuiBly,£4,4i7-»ho  v«,  I  tdink,  that  piy  t«ir«c.-)ttiil< 
promptly.  On  tbe  other  aide,  the  fimt  it«m  in  the  puri^haie  of  the  buaincK, 
which  at  uul*  an  at  lut  ;rca'  Vou  will  remember  that  thu  amoual  d«3i  not 
rapr««ent  tba  pweheao  of  the  frea-nued  u^tallationa  iolaljr,  bat  it 
reprewnki  tho  a  j|a  riglite  of  cuing  oar  toad-eovaradaibla.  Of  this £27,6'^!, 
£18,^1  Km  pai.l  in  deferred  £hii'<!», which  do  n  it  rank  for  dividend  uiiHl 
the  ^ubicribol  al>,ire>  have  rec'ivo  1  6  p  jr  cail.  t  ir  tivo  r miccutik'e  yeui. 

1  t'lat  the  biUnce  of  ali'.tleovcr  £8,003  i  <  prisi-ti  allr  !Vili4re|>»ca«Btiil 
HI  IIkk!  acroun'.auiMtn  which  we  have  to  l^.v  .i  ii.  i  ,  l  i  ^'  preien',  ial 
llii"  i<  rftfMjntcn  by  Aiseti  in  >■  )Dnecti  >ti  witli  ik;  (..liaati'ci  of  A* 
buiinew.  The  amouaitaipBadedao  ciUtraMa  in  cojr<e  of  cam;>le'j'>o  — 
oamoty,  £11,133.  de,  Ai, — alw  A'iWt  a  aaliafictory  in?reas>%  being 
uexily  double  the  amount  ahown  in  the  Uit  biUiice-ibest.  The 
.itock  at  he  111  ol1i:ei  and  bnnche*  hi*  b^en  rolaceil  froai  £3,41)ft 
at  p:;r  last  bal.knoc  abset,  t>  £6,839.  Tiiii  I  lojk  upon  a>  natje- 
factory,  a«  it  xhowe  tha  eoonomical  maTiuer  ii  which  the  boiIaM* 
iit  miuiu<'>l.  The  amotintt  owiug  to  ui  at  the  end  of  tho  year  huM 
ill  iliaeiiif  {com  £Ll,722.  an  iboun  in  the  lail  luhnce-ahcet,  to  £1'^,S93, 
all  of  nhioh  \t3  bilievo  to  b:  kj:>.I.  Thco--  li;irea  aloa*  ali" 
])r.^XreK»  wa  are  nnkitig  ;  but  it  i"  not  only  the  aniojiit  of  buiine-J  •«  *^ 
doin^'  which  ir»  iixti«f.\i;tjiry,  lijf.  what  i^  of  fai"  greater  inijJjrlanc*,  it  IJ 
the  wHi  ient  mirmrr  in  wbidi  we  are  carrying  a«t  our  work,  »:i<l  wliu-b  » 
ctuMngr  ua  t'>  be  eotrueted  with  uma  of  the  Bait  isjwrtint  work  in  the 
couniiy.  incluiling  votnabte  a^wemmeat  eontMCtk  Fiir  tbi*  ettciof 
wo  are  grei'.ly  indebleil  ii>  oui  cn'r^ietic  atui  et^b|aanini(ar,Mr. Cuani^ 
an<l  to  h'f  excv llciit  ttatT  of  dt.tncl  ntvi^Kcr^ and  an)j!ne«rA  t  •»* 
the  ;»iK.i|,ti.'i>  (i!  the  report  and  ux^nuiit". 

Tbe  tiu-A  :  III  w  L-  carried  uounimounly. 

The  retiring  diiivtsra  ;  Mr.  K.  .SC4'»art  Itiin  and  Mr.  Bernlniin)  and  tj* 
retiring  auditotn  wtra  re•ele:^tl^l,  and  a  hcurty  vole  of  thwik<  (*  "* 
chainnao,  dlreelwf  ami  uuuagcr  having  hvs  i  p.vi<id,  the  tr>>^*d^ 
tarttlnatcd* 
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Qoonty  of  Lftndon  and  nrmh  Prorindal  llMtrto 

Lighting  Co  (Ltd.). 

Tim  nTrotli  onlintry  meelinK  ot  tlik  coai|May  «« IwM  M  Ibnh  83^ 
uu<)(r  lb»  piHuldenry  nf  I.wJ  UiTiiuonB. 

TheSKCHKTAUY  ;Mr.  II.  H.  Ucnwick;  h»ving  rt*A  iht  noUc*. 

TIm  CMAIKMAX  (aid  :  Uia  ■  gnsl  Mtufaclum  to  the  director/!  tu  mwl 
ym  W  Ml  — iwhiiMrMidKd  UimUiw  to  which  «e  have  liKiked 

fariranl  tlnmt|t1i  imim  jam  of  diUlBalty  Mid  OMtpiiuintiineat— t>i«  ttngo 

■t  which  we  aie  able  tu  rrcummeuil  llie  ]«;rueDl  (fa  ditirltii't  to  a  largr 
eil<nt  |>ri>v![lci]  uu*.  uf  lite  enrningii  <>f  our  Iy>iiil'jn  etalioor.  Tline 
iii«trn]i»lit*D  >t*tioii«  hare  alwajii  l>ern,  and  muiit  remuio,  the  luckbune  of 
y  ur  Vu''ino>>.  I  dciirc  no  thin  uccwi  m  to  I'lII  your  attouliou  to  aunio  of 
the  lalitDt  ff«(urc»  appraring  in  the  rrport,  l''ir»t,  iw  to  eur  an<>cUt«d 
aovpauief.  At  Itmimrmnuih  the  numtirr  <>f  applirationa  fur  the  (upT'';  <>' 
eumat  re«eiTe<l  iu  18S>9  nmouottil  to  more  ilkan  10,(00  Ump*,  bait  ihia 
YfBr  llif  v  ii»vo  ^.M;!!!'  i>  tfn<1#  Iwtter.  Tlicrt  in  nlfi?  tht- work  upon  the 
i.:r'i>i  riK  »i:  r,  i'(  Llj''  I  run  u  ii)  h  1  jL't  n  «  :l  uriM?u:"iilli  a:i:i  I'oole.  which  i» 
cow  completed,  atid  the  liuurticniuuth  acd  I'i>ule  Supply  Co.  will  |>retcntly 
hM«  to  provide  curtenl  for  workiDg  th<iM  i  nuniiaja.  11m  reran oa  aoeount 
of  Uw  licmminutith  niul  IVKile  oompaoy  haa  iJao  kdvMtced  la  a  very 
aititfartHry  nity,  io  npito  of  the  high  privf  of  cnal  during  tlic  grestrr  pait 
of  the  year.  The  iceult  ia  that  tbty  bare  been  able  thi«  jcar  to  pty  a 
dlvidew)  fif  6  p» r  cent  nn  tlioir  ordinary  (hMP*,  iT:i-*c*il  >'•{  5  fcnt  ,  c>s 
iu  the  ;pji;'>ui  Tue  Lhner  comfAny,  ti  '  .  U\i  shuwi;  nilirtAiiii.il 

urogreu,  aud  the  iiuiuber  of  him|M  aup|>lkd  haa  iDcreao.^),     Ik^  ulco  l!.a 

dMHHid  <«r «nncM  f«r  (wwrpirMn*  n«4l*id«ad  {ai  i  imn  iuortatwl 
(oSip«r«Ml>h«lllSpn'C«llt.inI69R  AtCtMOrMjK^  up  lutite  pr«<«Dt 
the  c«ni|Hicy  la*  Iwrn  the  lrn«t  au<.'cc*<iful  of  uUr  TFotureii ;  but  duiinK 
Just  year  a  grfat  clang*  fgr  the  beltpr  hna  orxunrd  thcie.  Thr  iiiiin^r 
of  con^umei*  baa  more  than  doubled,  and  ilic  oucobtr  «l  Irnnpa  applied  for 
haa  iccrcaicd  iy  Dc«tly  ^0  per  ctnt.  Tcrma  have  tp«cn  arranged  wilh 
Ainliio  for  ll  o  Iranafcr  of  iluir  ligbtiiig  order  to  the  Coatbridge  company, 
and  a  ootilract  completed  fur  tlte  iupply  of  current  fur  bath  public  aud 
private  lighi  iog  Id  Airdric.  lite  iuttre^it  of  the  Ainlrie  and  Coatbridga 
TrmiwdV:!  < 'l',  iilju  '...(  iL  ,1  .uirtcl;  i!id  a  ]>rjviaiunal  order  i«  being 
np]lK:l  U  r.  ••ir  i-iiihtiI  rir-'.  aM>i,1.i:i  e  of  the  Cor|Kiralioil,  for  coo- 

«lnictieK  traoi'aya  ia  CoatbDcigr.  A  oew  prvancl  m  iIiu*  opened  up  for 
tbt  OHtkridgo  itMloi,  ubich  haa  rathtr  IngiWMd  forntntof  enough 
vorlt  to  dck  tWnilig  to  lyMuton,  whrn  I  teat  oddiMMd  ymi  1  mtntioned 
that  Ihe  WHtam  Hoibom  and  Caniboiwell  di«tricl'>  were  comparatively 
UDprsductiva.  Slice  lluit  ticue  tlkoee  diatricta  have  luraed  out  vxtieoicly 
well.  The  U'Tenue  Bfnires  for  WesierM  Hn!Si.,im  are  £2,£06  for  1900, 
ajaiii't  £170  fur  1899,  liii  l  f"r  < '  iii,V.  rn> II  £'K7:0  (  .r  1900  .agaiubt  JCe41 
(or  U98.  At  Cily-ruad  llie  )iuGt  for  1800  abuaa  hu  iuureaae  <i<  98  iwr 
«tab«mr  UW^Mrf  tbe  aiV«m««ariM«a*t  IM bam v«dhMt4  Am Md. 
twr  aait  in  Vm  (o  S4A  nMuid  tlH.ln  1900.  mmI  tU«  nelwitt- 
Maadisg  llw  abnora ally  high  |rico  of  fuel.  Tbe  iorrraaid  druuuid  fur 
cfirreot  Inr  iwwrr  i«  very  "Tiking,  the  iocicaM  for  the  year  being  c>)uiva- 
lent  to  7e8  c  ?•    mnkic);  llie  tutul  <o  tbo  cml  of  IPfO  fquivalfmt  lo 

1,171    ]l  r,,    wliili'   tl;(^    ;ip[iil.:iM.Jliy     Ui  W    J"'|'l(K.:tit    \}:A\     II  It  I'fW 

theii-f' ro  beta  tts.tn  my  tu)ravi>le  iu.Uui  j:ul  {.Uul  fit  Cily  ruAd.  The 
inuiMMaf  proAt-i  from  our  Wandtwurth  tlalioii  may  uot  Mem  quite  aa 
HKMwet  (.'ity  -ruad,  but  there  i«  an  increuae  of  40  per  c«ot.  Uien>,  and 
wlwn  we  reuuuiber  that  durin;;  lfi:>3  ,1,,  fiurtl.  tlifl  total  output 
Vlx-s  f.:r  i  .itrfnt  aupplied  in  t  ilk  tr,  tljf  Suuth  I,  uilnu  Co.,  while 
during  190O  w«  did  not  "Upp'y  a  <rijiglB  uii  t  to  any  otiicr  compAny, 
ttt  ianta**  of  40  |>rr  cent,  ia  a  itiult  wbkh  Mtitln  ua  to  rrgard  the 
progrere  at  Waniljwurtli  ai  uioat  nti(ti«tory.  Sp««kiag  of  tb*  two 
dtaUicl'i  together  ^City  road  and  Wanda  Korth)  the  Dumber  of  ajnliaatima 
received  fur  eunvtit  during  1900  amouated  to  the  ei|ui?alcnkol  U^OOO 
8  I'.p.  lamp",  'xhiri.  I  1 .  tit-VP,  la  tin-  Ur^tl  number  received  by  any  ote  uf 
Uic  1,,1'Ddf.ii  I  tii|:n  <  'luring  that  year;  and  llw  usitfi  Kiild  w(ra 
2,890,133,  ogaiuat  1,76(>,615-  The  oet  r«Teu-je  »f  the  comuauy,  excluding 
proAH  ««  fiwUMBte  mliiai— tint  ii,  tbe  revftme  |irodueed  fran  the 
two  LoodoM  Malntu-^liM  f  bow*  estnoridinary  prmieea  <tarioir  the  latt 
(vroyrani,  having  risen  from  £7.505  iu  18Ji3  t  .  £13,441  in  18^0,  and  tu 
£27,526  io  1^3,  anl  I  am  ndviaed  by  W'.  -S^rk*.  cur  enginc<>r,  and 
Mr,  It^naick,  <'Ur  hDCxtary — two  ufti  r' t..  whirti  w  nrra  tuui  h  i.f  these 
Mli«faclory  rc^sulla — ibat.  aatuuili.);  a  i;i  rui.i!  j.ii.  t  f  i  iliore  i-  rt,i~,i2- 
Abl«  piubibility  that  our  net  pruliu  may  ibu  yrar  Inriher  exfiautt  by  aiiUM 
MidiMaoiiolaethey didlaittcar.  Wilh leferaneelo tbe il«iiiade|ifeiiiaijoii, 
icpur*  and  renewal*,  we  hiire  uinied  £3,819  lo  deUt  el  Uiia  a«c(ninl,  and 
lii\e  (^flitf'l  it  with  £n,C00.  pirniimu*  wc  m-ci^cd  in  the  i*«iie  of 
XlOO  C'irtJ  .li-i  isitare  »t<)rk  l»>t  summer.  tVi-  feel  tlmr  •ughly  ju"iltie«l  ia 
ihirii  ur  !■  u  ithi.ut  cAlAbli-hing  A  (|<ccl.>l  ifnuc.  in  virw  of  tlie  givaijy 
ap|>rr:  i  ll  I  Viilueof  ouriiiv(»luieuta  la  uur  outlying  tt^tiona — iu*e»imcnt* 
which,  if  tlicy  weieicali>cdalilie  jveteut  lioie,  would  piodoeea  niyhrge 
a«B  iadiMd  ly  proBta.  Id  regard  to  the  tutureof  tliia  eoinpaoy,  there  jre 
■ome  fnBiKilCM  dilMl*entl(«ea*,  no  doubts  and  auine  which  give  grx^uad 
for  saogtiine  hOf-es.  It  ia  nece-.«ry  to  lj»r  in  mind  whut  appuua  to  be 
the  tv<fr  Krjwiu«  c..^t  of  n.irt';iiU,  and  yuu  tnn^t  alan  tak*-  into  lu-ntutit 
the  iuti.'rl«  ri.-iitf.  wliit  b  doe«  ii<it  .m-ciii  Ut  Kr.iw  I.  ««,  of  ".be  lihal  aulliuriiiea 
— *<>iI>«Liiii>'!<  111  rival<,  no:iieliini.>  lis  i.tixtrtiulii'na  ,  bnt  I  tbinlt  WCcani'ia- 
fldeully  rfly  cm  ihi-  ri|>i'lly  trowing  f<>iml«rity  of  rhiclriaity  as  an 
illuiiiiiiiiiit,  iiml  alao  (  ii  what  i'  alrrarly  a  vnry  imi>artaat  matter,  and 
•.vbirh  I  lit Imvo  will  ujoio  ,ind  ui^ro  k'j  iu  the  future— the  r*pid'y 
iiicmaiiig  dfiiiiiDil  fori'uruut  ftr  p.j»M.  1  H'lV  niovo  the  aiK-ptliui  of 
the  iv|K  rt  anil  ftCvX.uuie. 

Mr.  J.  H,  lUt.MTIIWAITK.  jun.,  aecuuded.  U-Urnii;j  tu  the  nilla. 
{actt/ir  Mate  uf  tbe  i'-m|>auy'a  ttnaucr*,  heaald:  Vuu  will  mv  tlut  at  a 
time  wheu  «'>iuc  cjiupsuioa  have  had  great  itifBcaiUy  iu  pravcutie^  w<vka 
MMtf  ffOBi  guiiif  Up— and  ia  tone  «M«i  thej  k«««  gam  up  cmaiderahti'— 
air.  Hiarka  hM  eutetcM  ia  rtdudng  ov  coeti  froM  %M.  hi  1899  «o  1^. 


la  t  yfinr.  or  a  reductlou  of  26  per  cent.,  in  »piie  of  tbe  high  prici  of  eoal. 
TjL»  liiit,  which  two  y»>ra  ago  coat  u»  3'8d.,  n»w  ooeta  ua  only  l'8il. —  i 
clear  aaving  of  2d.  per  unit,  and  that  worked  out  on  3.000,000  unila  will 
iho«  the  diflenmce  in  nur  profila. 

Mr.  J.  A.  ROWK:  iloiv  do  we  itatid  fur  engine-power  at  oar  italiiriii 
with  reapff      (b*  .luaiitt.I  made  for  iiicna'erl  current  ' 

Mr.  S)'Ai;K">  ill's  «-i.'ii'»f)-  The  m«<:hinery  at  Wanlnw.jrili  n;n 
iiicreaarti  laat  year,  and  ia  being  incrcaaci  during  the  preaent  year  by  a 
further  800  kw.  At  Ci^'RMd  Uit  yeir  we  incnHKd  ottr  bsibr  pmr 
but  mt  our  actual  eteam  ttaehiiiery.  Thia  year  we  are  incrtaalng  Ike 
•team  ma-hinery  by  putlirg  in  furiher  coutinuoui-cuirent  macli  ■  •  ■  •  • 
power  an  1  altirnating  correiil  machine*  fur  lit;htiog.  We  fhall  ii< 
to  incrtaaa  OUT  buihliog*  for  probably  another  two  yeara.  Ai  one  .»!  our 
■tationa  «•  liMB  oHimnMa  liad  avuilitU*  for  hiitt4iB{  nhiii  th«  tlm 
cornea. 

Hm  CMAIRVAS  to  mfaai  ^MMiMtt,  tha  NntaUra 

wax  etrritd  uaaoimooalf  . 

Keaolutiona  api>rjving  the  dividenda  aat  out  in  the  rerort,  th*  It- 
elecliuD  uf  the  retiring  dirMtora  (Hr.  F.  K.  S  iv  jry  mA  Mr.  Joseph  0)tt«) 
and  tbe  retirins  n'ldilor  iMr.  It.  H.  Marah\  were  then  carried. 

An  i.\'-riur  i:  I  'ly  general  meeting  fnlI>iwtd,Al  lAWl  the  ipaaiil  iwv 
luliiiii  aet  nut  in  the  report  od^ted. 

A  vote  «f  thanfca  to  tha  ^bijmia,  lHfaHs4MMim  ml  dtreelaM, 
and  to  the  •acrefary  and  the  itafT,  wia  then  cftnM  imtahiioinlf,  md  iha 
f  f.TCifc.tmff*  fem^in:^terl. 

BElL  TELEPBOXE  CO  OF  CANADA.  At  the  recent  anoual  tuecting 
it  wan  anuuunceii  that  it  waa  cunteroplated  to  increaae  the  catiital 
from  $5,000,000  to  $10,000,000.  The  preatnt  cipiul  haa  all  been 
iiiucd  and  lulililioual  money  ia  required  fur  cuMtructinn  and  genirral 
cxteiinoii*.  An  additiunal  bond  iasue  uf  f2.5GO,O00  will  be  placed 
upon -.'n;  iiiiyVi-l  in  fuii'I*  iire  required.  The  anoutl  rciiort  ^t^f'd  that 
3,437  ,ijIi":t;I>^i «  \\\\r  lji..u  -i-.  lf.l  duiing  the  year,  the  to*. il  nuuibcr  of 
acta  of  iDttrumenIx  now  earning  reolal  Iwlag  38^360  ;  the  company  owua 
Md  qtmwmMS  «MliM|NMkl  4M«|W*i**;  3*430  tiiih*a(iita« 
hatwbMnaditei!  lo  the  I  wg-diitanea  ayalMia  UOO;  tbe  loof-diilmn 
IfaM  bow  Kwni^  l  and  operated  by  the  rompaajT ooupriea  21,860  nfloa  it 
wii«  on  a.'i^'i  iiuli'i  of  iwlea.  Thegnwarevrao*  fdrt)l«ytir«M9l,tt%!nB« 
MT«nr..-.  *1       977.  net  income  JS84,!8&. 


BROMirr  (ICEHT)  SLBOTMC  UOHT  AKD  fOWEa  CO.  i;LTDl,— The 
dirocttra'  repi>rt  fur  the  paat  yvir  ihoaa  tliat  the  e'luifaltnt  of  6  CD. 
Iamp«  lODiiei  ted  luw  incmiwd  from  7,337  in  1893  tu  13,395  in  1000,  white 
4,937  laiii(><  were  liring  aupplied  in  Cliialehurat,  and  the  revenue  fi'um  lli<i 
sale  of  cui rent  had  (tone  up  frnm  £?.368  lo  £4,044.  llie  aui-junt  anil. 
aUa  fur  dividend  ia  4Xi&.  bt.  3<l  A  4  |H>r  oenU  ditklaad  ierewuinepdod, 
Mid  MOO  1«  yllMd  to  Ifliim  (or  renewal  of  | ' 


FOLKESTONE  BLICTBIOITr  SUPPLY  CO.  (LTD.  l-The  atinu.tl  in.  ,  i  ng 
wat  heU  oo  &aiurd^.  Tbe  dirootura'  report  atated  thil  the  c^mpiny 
coDtimed  lo  MaiM  aitietaetory  progrt afc  At  thaaad  «( 18W  than  waa  an 

e<iu{«aleat  of  IT.BM  8  e|k  lampai,  and  on  Daa.  31,  iMk,  ot  M,UO  lam  in. 

The  profit  on  revenue  aocujut  wuh  C2,930.  Sn.  2d.,  wbkh,  with  £149. 3«.  Id. 
from  last  yrir,  and  after  [  lyntrr.i  i  dt^lriinture  inteivat,  iltc,«bowed  a  not 
balanoe  for  dittribotion  uf  2a.  4d.    A  divideed  u(  4  per  cent,  waa 

declared.  The  eliainnan  ;.Md.  S|nirgcn)  raid  that  Ihey  had  expended 
olxrjt  £13,OC0  on  capital  acosaiDt.  Thoir  income  fn>m  jidvale  lighting  wan 
£443  mure,  and  frjoi  nihlialigbtiBic  fiUO  muir.  al(hua|h  tba  balanee  fur 
diatribiitiuu  waa  uoty  sflTiBora  thaa  li«t  year,  owing  to  Ika  h(gh  (irioe  uf 
eoel  Wh»n  thf  company  waa  itarted  thw  h.\A  ii  >  iir* current  would  be 
t»k<'n  11(1  .I'l  (ri'i-ly  :i!i  il  lift!  L*.t..;i,  mi'l  tlicy  ►tr.itn.,i  on  wliat  ihey 
thought  prwient  iiaea ;  but  the  incrraae  had  been  very  rapid,  and  the/ 
had  extended  their  work*  greatly  Ihia  year.  On  iWr aaaoad  jtar'a  work* 
Ing  the  oompaay  i«iit  a  4  prr  cent,  dividend,  aad  Id  Ilia  lliat  jatr  tbagr 
Mtda  a  profit  uf  about  £400.  la  addition  tu  the  iucnaaed  eeat  of  coal 
another  cauae  bad  depreciated  their  receipts — the  i-^wtiomin  made  by 
cnn»utDer!«  itt  uiii'-i*  lip^t,  Hso  Tfi-ult  I'tliit;  !lii1  ini«t«a«l  of  ^"rtliDK 
6<.  ir  !,  v'T  hiaji,  11-  tlioy  .l:il  III?  tint  y-M.  -J  .  y  .  i.lr  now  gut  6a.  Id. 
Tha*.  was  due     cunaumera  lakit  g  ettra  care  in  turning  out  their  liglita. 

Their  aaMdliit  iMr  buiidiii{a,  and  had  *  iHgeaowiunt  of  niechiocrj* 
on  vetwr.^^^  wmigw  putting  domfaaAulac  pjaatiBiid  antioipate<l 

haea  (a  aik  tor  aaathar  i 


•o  putting  do«B«aBCia«lag  plaBt,aiid  antioi|iate<l 
lHreaBt.MthatrcMlUII.  TImv  WMldaharilf 
«B.0QO«tca|riial. 


IIVERPOOL  DISTWCrP  UOBIIMO  CO  LTD  'l  :ii-  1,  e  t.  i  .V  fepotl  fur 
19j0  »tate<  that  liio  aujiply  of  electricity  i>t  Watrrioo  s'iii  ahuwa  c<iiutaiit 
and  aatiiifat  toi'y  progrea*,  tbe  number  of  Umps  ronnectcil  to  (he  maisa  at 
the  end  uf  the  year  being  6.234,  agaiuat  4,243  in  1899,  an  increase  uf  nearly 
60)>'rceut.  The  revenue  iocreiaml  from  £1,504  tu  £2,3(!8.  llie  compai^ 
havr  auld  (he  <  iateacre  porliun  uf  their  buaineKi  to  Uie  Oaratun  Klcctne 
-Suiiply  I'u.  i  l.td.)  for  £20.000.  \l  tl»  annual  utetitig,  (Vl.  A.  II.  Holme 
c 'iigratubitcd  lliu  ahnrebulfb^rK  ti;  .n  t)'.p  )nipruv<*il  Ktnie  of  the  cutupaiiy'a 
btiaik^p--,  ami  upon  baviug  dtii|Kwrd  of  aa  unremttBorative  iiurti'u  of  their 
nadai  takbig  (tha  Oataaere  eectioal.  The  coate  vt  working  wci«  Lcaty  teat 
rear,  owlns  to  the  enhanced  price  of  ooal,  hut  the  oompaay  «to>d  la  a 
better  )>u«iiiun  by  £2.C0O  or  C},003  than  lart  yvsr.  and  their  l>u»lnM«  wm 
iocwwin^.  .\  cumniiuee  i  f  ibt;  Waterloo  (Viiuiil  bad  bi^n  npp.inted  In 
iniitii?  ^uuie  pruj;uiiii..n  tu  (br  cnnj|iauy  r^j.-nr»lii)g  lla-  ftc<iui«ltion  of  ibc 
coiii|Mity'a  uiulcrtiikitig,  bjt  iiu  niiiii  h.,  !  '.I'.-u  naiti4!il,  uiui  he  atxUiiied  (bo 
coiiimitti-e  "pre  aeekiug  to  geb  the  uinlerloking  at  kaa  than  iin  value 
The  aharshoMem  laiflbt  ba qaila  awtaia  that  tiMf  awwld  acll  the  uudei  - 
tutkiiig  if  they  inadaaiiriatbmllefaiiit  tofaiMhmtellMM  for  the  lung  time 
they  bad  Wtad,  bak  the/  wnild  aot  taerMoa  tha  paparty.  Tbm  had 
haen  aa  proHt  oa  thair  eantnrk  aad  nHmfaalvriMi  liUMaaii. 
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MMW  GOMPAHIEB,  BIATOIOAX  BBIQBli8b  &0. 

jam/uaaaaBm  wmma*  oo.  (LTai-Re^utcred  M&rch  i9.  with 

•  capital  of  £1,600  in  £1  ahkrc,  t»  cut;  o.-i  the  buiiiifu  u(  alamiuiuui 
ntDurnituren,  m amllurgiojil,  eloctricnl  uml  niichaoic*)  •agiinwJ,  meul 
Workm-*,  Ai-. 

LA  SOCTESAD  ELBOnUt  OBIITIUkt.— Tb'n  c  tapvtf  hu  \mn  formed  at 
Xir.>i.v>  I  s  .ah    1 1  llfjit  dMlrieit^  tilt  tom  M  EpUft  Igp  iMt«r  pi»»>.r 

KTMi.T.ilinf;;  [.  iiiL 

MAVUAL  OF  ELECTRICAL  USDBRTAKINO}  [LTD.  i  — Uc^jwlrrod  M  inch  15, 
with  *c»ii;ul  <et  Jt6,l<0j, la  £1  iih»r«i.  to  ci'ij  un  lh»>  busioM"  of  m-*i- 
Diipar  proprMtoM.  prtBtero,  imbUabent,  Jki2.  Tli«<itjb9!ri)>irx  trr:  K  ilink* 
(mKaaeing  director}.  W.  L.  JWs^n  electtiiil  »n<iu*er).  \V.  A.  Smith,  It. 
T)oy)>\  \y.  r  Cci,  H.  A.  Sf  i-j  inl  A.  Ci.  .S>  v.-Ii.  Kir.t  clinuin;  K. 
Our  ti'  jri  1  W.  I..  MiKl^eD 

NEW  0&LEAN8  HOTOR  CO.  (LTD.)- It^sinUrctl  Mvih  22,  with aca|.lt.kl 
of  i;20,000,  in  £10  "iia"**,  to  t»k«  ovdr  the  b-.i'iii'*!  oii  rioJ  ..n  by  Ifurford. 
Van  Tvll  4s  Co  ,»*  eog-ucera,  lautur  car  mmufa«luror.«,  elo  lrieaJ,  oil  and 
otlMT  Botgr  ta^KMn  mpfUtn  ol  elaMrieil  ud  wtbir  pvwar,  Itow  Tha 
fat  diKcton  ar*  F.  A.  BoMWiltt.  OMtnt  J.  de  litdnflMrinb  Count  SI.  d» 
BuwiM Mid  A.  Viuuuv 

IBBItinir  AND  PARTXnSfLm)  -Rfigulind  Kwah  II,  with  a  caiil  al 
of  £2\CO0.  iii£l  «h»  (-',  loca-ry  <>3  bujhieuas  miiouf »:tuiiir«,  eu^iu.  r. 
electri*  »nil  iiiiaufacturinK  chcnrj'*.s  unlc«rB  uf  electriatl,  chsiui  il,  i  i  ! 
*L'ie":ti5'*  fiT>|^»r*,*'i»,  witvi  rfrawi'.ris  A:".     Mr.  J.  Viiuj;h»i-ShefTifi  i«  tint 

T.  C.  WU.LtAMS  *  aOHi  LTD.)  -It<-<;l«t«re )  Mtrch  22,  with  u  ay'tUi 
of  £2J,00?,  in  £1  sbarei  (4,000  p-efornn-t),  i/>  iK.iuire  ami  cury  cm  at 
{toMliuit  the  kMMiaeiu  of  iraumimsar*,  luaduotsil  and  ctwtricU  eugiaoorit, 
k«.  TIm  tot  ditMHon  ««•  W.  W.  WiUiaina  (dnirMia),  A.  &  WtUi«ii<v 
W.  0.  Vniar,  W.  Hitjnet  md  O.  A.  RoUim. 

AROENTINA  EI.r.dTRIC  TRACTION  CO.  (LTD.) -In  the  annual  return  t" 

Jttii  11  ilie  ■  i|iiisl  i-  a«  £i00.000  ia  £5  •hires,  nil  uf  whi-h  hwc 

l«ci.  l,-.'»<ri  uj'.    N  ;   rti,.^'.;..  .  i  rl.artt'-f. 

KENSIHOTON  AND  KKiaBTSBBIDOEELE  JTSIO  UOBTIHO  CO.  (LTD  )- 
Tlie  auaual  return  to  Feb.  27  •lulee  that  the  c  vpiul  in  A' 560,000  in  iO.OOO 
ordinary.  10,000  fir«t  proferouco  ami  lO.OOO  «CkMid  pr<)feriiie«  »h»r««  of  Kb 
vach,  lit  which  21,000  ordioary.  lO.ODO  flrnt  |M«f«r«iiiw.  and  lO.OOO  wond 
prrfrrcnc<^  hitr«  been  Lalcen  up.  £5  per  tUirt  has  l>eeu  caIUiI  up  ou 
lb,9t&  ortlin»r}-,  10,OCO  fir«t  preleian.:*,  mid  10,000  aiiviud  pre'ertu^e 
dharea.  M'irtgi^e«  and  chnr^<,  t.90,000.  Dublin  rragxct  uf  del.«iiure 
Mur\  F  «u»^1  '  ,  ;  l  i.riiptny  in  onjunctio:!  with  the  N^itliiig  Hil!  t'l<^Ttriii 
U^:iitin.'  i;..,  I, 

UEXIOUi  OAS  AMD  ELB0TR10  LIGBT  CO.  (tTa)-lu  ib^aatiual  return 

t«  inih.  2i  (ho  ctpital  i*  aWOn  in  6,1000  ihirM  i4  4£10  «Mh,  all  ol  which 
btta  Imo  tklc-ii        £100,030  i*  MMidtrvd  ta  pnuL  VorijpgM  aud 

oS»rKc4,  i;95,00a 

Sr  JA1ISVAHD  PALL  HAU,  ELBCfRIC  lIOBr  CO.  iLTD.  -Ac^rdinf,- 
to  the  annual  return  t7  Ke'i.  2i  thi  .-i  :t  i<  :'  £303,000  in  ^NO  firater- 
ciirs  and  40,000  ordiuiry  aharei  of  JL]  "i  ll.  .v'l  of  which  kav4 bWU  (Aen 
up  mid  p:iid  fur  in  full.    M  >rtjf,i(;ei  uni  clukr^i!*,  £150,000. 

SOUTB  LANCASHIRE  ELSCTRIS  TRACTlOiC  At4D  FO  VBR  00.  (LTO. 
I'be  auuoal  retiu-u  to  Kdbw  18  girts  Um  ca|utjil  a*  iBiJfiOH  in  600,OJO 
l«raf««M*  m4  SISOiOOO ordiuHy  Amt  at  £1       ol  wMah M.t93  pre r«r 
«iiM  bw*  teen  tAlien  up.  6<.  hu  been  wiled  up  on  aMli  »h%r«.  M  irtKig'') 
Mid  elMi|M  ££00,000 

nUBBAPB  CQN.sr&OCIION  AND  ■AINrSNANCB  CO.  LTD.) -The 
xmmid  return  t :  Mtrch  12  gin*  tb«  capttal  aa  X443^8]OiD  37^5)  aliarca«( 
jl:J  i,  .ill  'f  whi'^h  faM*  baao  tana  vp  and  paid  for  io  fuU.  N« 
ui.irt^ai;c>i  vrchar(;>  ». 


GEn  HOTBS. 


HIHORAWDA.— B«nkimU4p«rc«nt.(4<Dic  Feb.  21. 1901).  Prioeof  aUrer 
2t>l,id.  ficr  or.  (April  3).  CooboU  (2J  per  cent.)  95'  -955  for  money, 
PS;  fir  »-.v:.iur.!  :  2\  jwr  cent.  95—37  :.\pril  3>.  8twk*  a:i  i  SI:ar.M 
C"iiliiiua-.i"n  U..y»,  A-.ri.  10  .ml  21.     Ti  K«t  l>.i;,i,   A;  !.l  11  v..d  U.-.  : 


A.  0.  ALCOCK  KLECTAIO  LIGHT  AND  HOniffi  POWER  OX  ,LtD.  i- 
Thii  JfallMNinM«oaipaiv  Imi  igmia  into  T..:uiitiiry  1ir|u'(litIon,  ib»UBd.!r 
taking  haTing  tM«a  wiiiilrri  by  the  EieBtrii:  '^aj.p'.y  C<s  af  Vi^Uirik  (Lul.  i. 

ANGLO  AKERTCAN  TfiLEORAPH  CO.  (LTOl)— Ate  plwios  jC6,000  to 
iriit.'wal  full. I,  ail  interim  ilivitIiMi.1  f.-r  tlw  <|BII'ttr  aiKleil  M-trvU  31  of 
15^.  i>«r  cent.  ..ti  the  ..nlijiiry  aii<l  £1  lOi  pw  eeou  on  tlw  {irafprrrd aloek 
(Ion  lax,  h.iK  W-ii  ttesUnyd,  pajaJ.li!  May  1. 

ANOLO  AROEMTINB  TRAHWA1B  00,  LTD.  -Tii«  diicaora'  re)«i  t 
.lt»t^^*  lh»t  ihr  ]>rT-(n.mriit  ■.ray  i  Mw^aU  hiw  bo?n  reluofd  t*i  .i  luiniiiiuiii, 
only  nli'iilut-^iy  iieof»Mry  w.  rt  l:<iiog  UD<lertiiken  in  riew  of  the  entire 
reaewjkl  <>t  the  "jMtem  for  ele:tric  triction.  ft  hin  li«e«  dcL-idrd  th«'.  tlio 
uiiisiued  p.nrtion,  ain.juotiug  to  £36,600,  .jf  tin-  [Tniviin-iit  6  per  cent, 
debenture  M'.i.k.  183B.  ^hiili  l*  iwatil.  ii-nl  pi.xeed^  p.iid  t"  tho  .Vrgi  ii- 
tma  KIc'c'.ti;  TriM'i  iii  <  'j.  t.iwar.l.  the  t'ltil  oi-i  of  eiitiicly  renewing  the 
40  milM  ol  thi*  cMitpanf'a  JinM,  Tho  cvu\ct»i«ii  of  lln  Q-'aiiiiMij'a  «y •(em 
In  alaettid  Imi'Uwa  l«  prjceeiliiig. 


BABCOCK  AND  WILCOX  (LTD./— The  dire:ljr4'  report  >t«te>  Ihit  Ibe 
aat  praAt  for  1901,  u(t«r  de  lucting  depnoiaUoaoa  idan^Aki  ammtati  ta 
£155^764,   Tlie  il  p-mra  reconmoad  a  final  dindndofspiraMtk  Mtfea 

prcfercTK;*  and  IS  per  cent,  on  the  otUiu.vry  tbirai. 

CI  rr  0.^  BIRSf liaHAW  TRAKWATB  eo.— A",  the  meit'ns  oa  Tbwidar 
l«>t  (ho  chvriiitii  Mr.  J.  liyn)  announi^ed  that  ill  tlie  oune  uf  a  few 
week4  it  w,w  eipe^t  d  Ih?  Briatol  r.jul  eloslric  route  wjitd  ba  <.p:n  f.ir 
tratn^.  Litt  year  thi<  cjmpaiiy  i  irrieil  41600.000  pi'weiigeni,  c»  opircl 
wi'.h  3l,l(K),00)  in  13)6,  aii  in;.rea.ie  uf  43  p-^r  CL-at,  Tlt«  directA>ri  were 
pruinnting  A  bIll«utUur»ing  lltoi'.ja»U'u;liu3o!  five *hurl liae«  uf  tr.t'uaajr. 
A  diiidaad  af  10  pw  caat.  «m  dadarad. 

OATianAD  A«o  mmavt  rmunrkn  oa-At  ib*  mwttng  ea 

Friday  the  chtiruiin  ; Ur.  C.  R  Greene)  explainad  tbat  the  I<ju  un  tlie 
yrar'i  working  navdui  t<>  di«orgini4ati>D  ciuaad  by  tbe  trauiitiun  from 
etoim  t'l  rtf-rri'  tm  liiM.  Tib  elc^tfij.i'.  t  i  iipmsul  wan  in»  wV  in  htri ' 
at  til"  no  I'  .i'.:ij  ui  iiji.'  I  'is  .1  Iff  :  •  would  have  ad  11  -r.':!'. il  v:i  ■:■ 
aheitt-iidiv  'lAii^re  iho  ab^i'i-Liu.tluni,  Piuu  hiv»^  bsi!!!  pr«}tArctl  Ji>r  ttie 
ne«  i-jinlrui  '.ioii  work  under  the  company'*  If^iit  railway  onler  ;  ItfOOl. 
OSBAT  HOBTHBBN  TBLSSKiPH  03.  (LTO.>  -Tiie  ordiotry  gmtrti 

maatiBf  will  baliaM  at  C^pMki««a  «a  Mtb  ia*^ 
traOK  Enmini  HOnon.— Tlie  Sl^lt  Rnbutge  ommitt**  hav* 

ap^Dted  .^pril  17  a  spsciat  Hittllii;;  d«y  in  34,601  ordiuiry  £10  (bu«i 
(fully  paid  and  £6  pjid,  within  K  u.  1  1 1  31,601 '  a'lil  66  OO0  4  per  CTi*. 
prefereuca  £10  «lurp«  i  fully  pui.l  an  I  £6  piid,  within  N'  <*,  1  t  ■  's^OOO)  of 
<hi  IliWr  S'.rrrt  and  Il'if-.'i'^i  Itiil^rt^  Ck  The  <■  qi  iii'.i  ■  hi-  aUo 
ord'rett  the  fuifier  iira*  of  6,000  £5  (ully-pt'd  n.-diniry  abuei  iX.>r. 
30.001  to  3A,'00O>aad  fi,pOO  41  ur  enb  oaHilativa  pMfcrenL  i  £5  fully - 
pttil  pri(H«Di»  Aarai  (Nm.  35,001  ti  3fi.00O)  of  }*.  Utairv'A  TctryrajA 
H'orij  C>.  'LulJ  to  bt  qu.ited  ia  the  offic-itl 

SOBMARIKE  CiBLSB  TB'JSr.— Noti.-c  i<  given  tluit  the  cminu  due 
April  15  wUl  ba  paid  <n  aiid  af ( v  tbit  data  b/  Mvwi,  dOpi,  MiJk  A  C  a. 
w,  MmWd-Miaelk  E.C. 

TBAVBS  IRONWORKS,  BKIPBtnLDINO,  AND  ENaiNEERTNO  C).  (tVO-) 
—At  tbr  nnnual  meeting,  held  on  Wedneeday,  the  cliairmui  (Mr.  Annld 
liilUi  Slid  tin"  f  a'r  ket» of  c jusiderabio  magnitud)  for  the  .\dmirally  had 
occupied  the  eK  i'.  t  jiirt  of  the  cooipiny'e  energift  in  the  ahiiibuildiax 
department  ducutif  the  periixl  under  review.  He  belieeel  ihrir  e1i;;trtc9tl 
defnrtmeut  would  becitmaa  >ig  faaUira  v(  tbs  w^tola  of  tiiair  indmetriai 
•yitein.  Tney  had  arranged  with  Mewra,  Siemwe  Dro*.  A  Co.,  H«ther  and 
i'Utt,  acd  the  IlrM'h  (.'.impany  U>  form  an  Gnglith  combintiion  which  woul  1 
auccv-nfully  h  d  I  io  own  with  (iidnnkn  and  American  combina'.ioiw.  He  felt 
»onie  lime  ilia",  the  d  lS.-ulty  fjr  Kiglifb  ele:tricil  ea(;i.|»-'ii-iu! 
firm*  vixi  ttitt  thay  wcra  lo  much  split  up  auil  dlridel  atn^ugu  them, 
elrr^  that  they  iiL'drcily  had  a  t  haoL-j  when  comtwiin/  aj^tinat  bi  (  Amei  wui 
ayndi.'it-M  and  the  »ir..r,^  fisniian  coiiibinatiun*.  Now  that  tbeCMflMta' 
lion  t  1  whi:h  he  referiel  hal  Iwen  f.>rm<v.l  in  Ihia  country  ht  laW  ■* 
reani'ii  why  dectriui',  coglncera  here  «h>'uld  mt  hold  their  own  euccw:- 
fuljy  ag»in5t  a'l  c>ni[iotition.  At  all  eTciits  they  had  prepirod  deii^ioa  f.>r 
the  eli-  'triuil  ei|aipnoat  of  the  Metropolitan  Uiatricl  Uailw^  oiul  the 
>  M  V  u  N  >]  r  I  bam  aad  C'Uy  Ktlwar^  aod  Ihij  alaa  had  a  lolmna  in  hiad  Her 
a  railway  from  tba  ivirtli-aaat  of  Ijwdon  to  the  IfooaaMnI,  oa  t»  FSeei- 
dilly.  If  IbiM  «t.'h<!:nui  Ui.-e  fruit,  tliere  wa^  no  douHl  of  Ihtir  circ  tricat 
department  beiry  full  .>f  b-.iutrw.  The  nroJiu  of  tbt^  «>iu;H»qy  for  tho 
y«v  am-juiii  d  SiStifiOO,  uiliia^  wiUi  the  raoi  bmigbt  forwaid, 
jUSi^Jl,  aii.i  il  wB«dasiS*ltOpi]r5ptrGmt.  wbathtUa  pfMananiad 
ord  11  \ry  ehara. 
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AeeaaaaTB. 
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w^Amiut. 
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1901 
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£ 
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Aberdeen  Corporation... 

*R;ririr:u>h irri  Trainwaya 

.MVr.'sO 

3,399 

"'31 

12 

4S,420 

+  619 

*  r..,u  l,li.lr:i  jKjmlioU.. 

„  29 

426 

4- 

60 

13 

6.039 

+  491 

BlackiKKil  Corp:»ralion... 

„  23 

802 

+ 

4b 

52 

^  80M 

Blackpool  and  Meetwood 

.,  33 

147 

5? 

13 

•  100 

„  il 

1,216 

51 

70.885 

... 

Bradford  Csrporatioa... 

.,  23i 

bOi 

5."; 

32  7.50 

+ 12,616 

Briabana  Tram* 

F.-i.  13 

l.'KW 

+ 

im' 

b 

1  :v,tj-j3 

+  1.897 

•liriatol  Trama  A  Carriage 

M.i.  Zi 

3,5J1 

+  1,02? 

13 

46,86'1 

+ 13,257 

*Bu<!uiii  AyreaA  Belgrauo 

..  5 

2,751 

+ 

375 

9 

W.783 

+  3.5U 

(  '  irli4c  'I'raiiw*.  Co  

,  50 

122 

13 

1.459 

Ccntial  Lewdoa  Railway 

"tsJ 

+ 10,'412 

City  A  South  LandoD  Ry. 

Cjrk  Klec.  Tr.nua   

,,'31 

aiis 

+ 

"is 

96*351 

„  ?.1 

33J 

-r 

2'> 

11 

4.241 

t  4V» 

Dover  Corporation  .  _ . . . 

,.  3J 

1S5 

8 

52 

10,730 

f  ,15 

Dublin  A  l.  i  .1.  KIv.  . 

„  33 

7d 

5 

13 

923 

r  160 

Dublin  L'j^:  -1  .   

.  2) 

2.:ji:j 

6 

n 

30.293) 

¥  ifitr 

Dubliu  Siiulhnra  biat... 

J  J 

631 

li; 

9.034; 

'Ihjiidea  Lrfarporatioa  ... 

1 

aa< 

*<Ibngow  Oarporotion  ... 

)l:ilil*.lt  C..r|.  MM.. 11  

,.30 

6,000 

"djgj 

13  > 

•||iiiM.  r,rn|.|  <'..r(.ii.  ,. 

,.  .i'l 

701 

62 

3^.,514 

5  ,181 

Hull  Corp  iratiou  

,. 

1.513 

+ 

821 

ii 

t- 30,548 

•Lirerpwil  (Jorporati'^n. . . 

LiTeq>u:>l  Oierbaod  RIy. 

-.  " 

1452 

185! 

"il 

l\.rl'iii"iilJi  <jor|i«rnli  11 

.,  "'Ij 

i>3 

67< 

*SheQWM  Tiaanni^  •<>-■■ 

,.  -il 

2.'27 

+  1.037, 

"ii 

S<>ullia]iiptnn  Curpnrat'ik 

,.  2H 

»50 

* 

2421 

r>4 
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wiuim  Mm  wemmm  (ltd.)-tim  tuof -f«irt;  mMUns  or  tUt  m- 

pior  WM  lidd  at  Ibe  C«liaen-ttreet  Hotel,  l.nndon,  oa  Wctloeu'lBf,  too  kto 
nr  lOMrtioD  in  current  in^u?.    A  full  rrp  irt  will  ipjicar  in  uur  iiexl  iMue. 

WWCHBSTSK  ELECTRIC  LIQHT  AND  POWER  CO.  (LTD  ) -TIih  a:ii,ujl 
mMling  KM  li«id  Utt  *c«k,  «r licu  tto  djr<<  (>>;>-' rrp.rrt  fur  1900  pre- 
acutoti  An<i  •ilo[.t«d.  Tht  ri]Mrl  aUtad  ilitt  tto  p'i<grc5«  >  f  the  vntimkny 
daring  Uw  jcar  had  batn  aatitfaatny.  Au  e<iuiT»l«Dt  o(  orer  5,000  6  cp, 
laupa  had  ham  MM.  wMnt  Hm  total  16,13b  Itmy.  IiM:iMimc  Iba 
IuImm  farmed  (itlSl.  6»>  Bx)  (ba  aeeouat  atewM  a  aat  praot  of 


iei.M9.  It.  7d.  AOm-  paymimt  of  dcbtftlim  iaicmt  (£933. 17*.  M.)  and 
trritiDK  ( ff  imliminary  cx|>cn>eii  (£197. 17f.  4d.),  tbaro  «m  iCtl?.  M. 

I  avtiUble  fcr  illviikn-J,  an  1  llio  <iim't  irn  r^rnmTion  liyi  »  ilivideml  at  llo 
i»te  ol3  yti  Cf.il.  [HT  iiinpin;  h:i  tlu-  nrti'.tw  v  tli  iic»,  ii'j>-i'r'!  iiii;  £333.  Ut« 
The  stem  of  "  (rte  "  wiring'  inirinlureil  buil  provei  n  i-u  con,  lapcdaDy 
*ioee  ih*  inundmtioa  of  tbs  sliillmg  ia  tholat  motrr. 

WHMOE  unnioiL  urnALLinoa  oa  (Ltd.)— ai  tba  iddiwI 
iii««Uiig  lut  mtk  UMraport  of  Uu  dirtotorr,  whick  apptarod  in  oar  iania 
of  M.  S%  naa  adoptad  and  a  fifidead  tf  8  par  eiBlt  <' 
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USninTT  SIPPLT  COMPMHl. 
BTokfeMi  a  Or^Weh  tUliiflnrillWHIIIBiall  1 

Da.  li  Itt  Dib.  BiMk  Fr<.0<.'*i.(nt  ft  aoti.)(4 
Baaraoiaeatbtad  PDoia Boo. ■■apiy OM.  ....  ..  iJ 

Da.     MpwOnkOawdaHvaPnt  1 

Do.  ii  p»  Oit.  Pihialiuo  tieolr  (r»t|  .... 
Brtimpicn  Jt  buinftaa  Hn.  SaMlj  Ord  ........ 

7  p«r  o»C  FufcioBoa   

i^t^tiiu  R'.i«.  Boppljr Ordiaaiv  (lubr  paU)  »  

UtiArisii  OnuM  a  atfaad  SltoMslly  wipply  (Mip, 
Do.     4t  par  0«nu  Pfofiuvnct 

Ob»U(«  BJoctrteltr  UipnlT  Ordinary  ^, 

"     Po.      4^  porOcnt.  D^>root  jiro  Stoek  (rod.) 
(lhl.^«,p.  B,lU,.n  [.-.MorH  .  J  lyr.il  111  Daiid«(Ml,)... 

Out  of  Ixiri.l.m  K.nclrlo  I.l^-'n^nu  Orl  ,„    , 

Do.       11  iicT  (kir.t,  l'-jrrii:l»tlr»)  Prvr,   ,...„. 

•     Dij.      4  porCjnt,  D  tlK'Ti-.aro  sl.M*lt  (r*1.)     .,  . 

[>.,       H  'j:"  1  tk.--.  8'  .  -i  r„fi,,  M  :  ,.  1  I   

Ot'tinly  of  L<if;:l<iti  I '1.1  Bpi.'h  Pniy.  OrMUMTj  ...  „  . 

Do.      9  [vrr  r..nt,  CfiTnUl'.Ttt  Prororvoca  

Do.  :r>nb.  Sl..fir  i  iU().n:r».M  

Rjlknatono  Klc'-.i'   liy  S'lppl;  i:,,.  Drlltt.ry   

U<i-.  "  K>>  irl.T  I.i^  jtli  fc'Of,:ln.^ry  .,  

K«ii^lrn{U-'tt        Kuin  jt,»-iT;itir90riiln*fy   

Dn.  «  p.if  U.jiu.  l>i  I'n.-'.  .  ;0jb.8lk.<r5i  I 
Koa.io.A  Kn.'ii.,-  iv,  .V  N  HiU«)>(JtA,)4::><l 
Loadoa  Kicotrti'  Happlp \>r.ll-ii»ry   ma  .,n  nngin 

Do,       8  per  I  ^L-ni.  l'ro*[ir.mo#         mm»  m«« 

Do.     4  iKVT  Ltt'Tit.  ut  MivngHt  MMBtaniM* . 

M<ilMpolll»1  Kl(«'.  H  m-.i.y  .„_—».,.._-,.,.  . 

Dti.       (tT  I'M.  I'-ii  I   ,  ...  

Do.      «*por  iv-,t.i)fii,,.s>i^ic  (>lr>illonm|»  _ 
Do.  ^  "r  t.  U  ■n.  HiU.  Stuck  C»«i3.) 

KotklnK  Hill  Blecu-ii;  >jr..U3»iy     \ 

Oarord  Uteoulo  Urdfciry   ,..   

Road  moolrV)        

IUtorPI»UB3.lA.*Tr'oi'n,I,i  I..   :      ii...-.i>oh. . 
Rnsl  Mectrto  Oanip»ny  of  M.  i  irt»l  bh»niii  ... 
'    Do,  porOaot.  Ul  M  i.-wa.-ii  Daijuniarv  i . 

Bi.  J»am'*tuid  Pail  Unll  ttl  H".rio  iV'llnary  ...... 

Do.     I  p«rl}eal.  Prerorenr^a   

Oo.      •♦p«rC«mt.l>ii!«nli;  '5^1.  i         1  . 
lUrk»uai<>JlfioS  ipp-j-  Dr.llanry 

4X MKOlaroa    .   ...„  . 

— lltas»ricdapplyijnl!n.ry   , 

■aetrle  Supply  Ordloarr 

ILECTRIC  RMLWAYS  nhHtat  Mb. 

.In it  I  A»K'«-->l><'»>l'»r  Ml  tj  i  ki  0  7),  _  

1>  t,      rorm..'i '  'I*,  t:  ,  i)..  ,  St..   

BUu^icport!  Ktul  KtortwooLi  TrA'tfirava   .. 

r.r..i.  Ul  ■  Kin  trb  rr.iii,"  li.v  .•.•i  i      <).  il  

1-t         !.  .  CiiaL  IVt  ,  

u  >     4|.-:  tHK  rt  ■>  '.'.  -.1.  

Bt*«U'1  Tr»-iiw»l''*        '  Nrriii.:.!  i  »r Unary  ,..,„  , , 

Dm.      a  i!ti  .:^L,.'u'^''  r.j'.j.'i  'illrpij  .„  , 

IKi.        t  '-I0.-  I  .-.'_  D'.l) "li  ir.Hl  ,  

Ur'.l'.Kb         iil.la  K.o'irt.T  jUil*Ay  Or  1'  rarr  ..... 


I".  r  ,  l-L  M  I  I,  lij 
Btltiuli  S  IK  I'rj.'.  I  II- 1  ... 

IKi.      8^  Cii  .a.  Pr  ir.  ,. 

Do.  4  pur  Oant.  i'^r.i 't 
Baoiuia  Anna  k  Dolifra^u  u  , 

Oa,  "H»  

Da.     iBfrtJoou  l>«t>-iQunM     
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far  Slw  Mfv  «B  b  gaiAully  bMondn^ 

mail&tt  tht  age  of  krgo  eloetrig  power  sohamM  if 
daralopiDg  ia  ihia  eoontrj  the  u*  of  th*  Uuee-pheae  ■jstem, 
viyi  iriiMi  oar  tanaillMBtfo  eoiuiiii  and  OonUiMBtef 

neigfaboan  kave  long  been  ftmailiar.  li  ia  only  in  its  use 
in  the  Uaitad  Kingjom  Uutt  th»  thnt-fbuw  gg^m  em  be 
caUed  new.  W«  iwntti  b  w  ffinilMtoa  tiUde  OSa  mOt 
ita  spplioi^kin  to  tht  supply  of  elootrieity  to  grestAr 
Uluiobester.  The  nawneafl  of  the  polyphue  sjitem  in  thLi 
aoQBtrjr  ii  justified  by  the  newneei  of  iti  neoeesity,  a  fact 
wbUt  U  well  illnstrated  by  Hm  Uaaeheeter  example.  The 
early  days  of  electric  supply  worfi  well  provided  for  ty  low 
preanire  oontiQaoai  ourracts,  for  the  areas  of  inippiy  were 
HBlU.  I«toV  MW  dtt  SfB  cf  ablgU-pfeMB  flUaOMttlg 
carrcnts,  with  house  transfftrmere  and — ^later  still — with 
large  sabftatione,  Iheee  Mtiefying  the  demMtd  tot  deetric 
Hf^  over  tuger  mma  tt«a  tt*  Miller  tjfitm  cooU  eope 

witti.  Then  graJually  was  developed  the  demand  for  electric 
power  for  motors^  and  almost  oooeatzeatly  the  eleotrie 
tramway  beeea*aaflilIiMUbe&  For  flnMporposea  the  single- 
phase  system  oflered  no  attraotions,  and  farther  ohangee 
tbeMfore  beauou  neoeamj.  At  en*  time  it  oertMiilj  loolced 
M  fhongh  tlw  turn  tfiHam  fbr  Am  omt  m,  in  tidi  «oantry, 
woald  be  the  high-pressnre  continaoos-oorrent  transformer 
BTgttm.  But,  al*hou;^h  thi^  ha?  t^kon  root  in  a  frv,- 
isolated  localities,  the  general  oonsonaas  of  opinkin  and  the 
■MNMil  toMd  fli  fitiillw  mat  to  be  n  fcvoar  «l  pdy- 
pbaso  generatton  tmi  loHHDliHini  wUh 
diatribotMB. 


^Cn  nieeeaifd  and  eitaoilTC  M  flC  fh«  If  armnl  iQHAMi 

wireless  telegraphy  during  the  tonr  of  T.R.H.  the  DtfK*:  and 
DoosBss  OF  OosNWAu.  AND  YoRK  IS  ^feottvely  adveriteing  to 
Mb*  eMIWl  inM  4lM'alHlUBi  foariMMiWbf  «4MMe  d^- 
Hnff.  When  royalty  can  go  a  progress  ronnd  ihc  -pr-rl!!  by 
water  and  yet  keep  ia  toueh  almoat  eoatktttotiBly  with  the 
lanfl,  tiwoalit  •  dnfai  of  iMU-pla««il  4riMld|ii#  iMdwSrNh 
Marconi  apparuui  <,  the  lay  mind  is  apt  to  ooajare  np  a  vikioa 
of  the  speedy  advent  of  «  naibr-J-tlMiigbi  hi  Ml  OMe,  pro- 
bably o«ft  M  kdTtiittgeoa*— aoaomniMallott  Ihrihe  •rdinary 
globe-trotter.  The  delivery  of  telegrams  in  one's  berth  by 
the  steward's  boy,  in  mid-Atlantic,  is  a  luxury  ibat  taott 
people  wlio  are  not  millionaires  oan  afford  to  dispense  with. 
OiTilisatioo,  however,  needs  aol  yial  llHto>ieiieeHied  a>bt-lli 
realisation,  since  the  elabofate  ftrmnpeuieate  for  thS'rbyal 
tour  are  not  snch  as  many  solgeots  «aa  eotaBMbttd,  xua  ^iLi^ 

has  its  U;ie8,  inimediate  and  valuable,  and  in  OOUM  of  tlllM 
such  as  these  may  peihaps  be  added  lo  tbeia'. '    "'  *^ 

Wi  note,  too,  that  even  on  a  royal  eoalewlrelen  telfeg^aphy 
oan  esliiliit  »  tnobleoome  parreni^jiflf^tiafw.  .Whether 
ttb«tto&«dlo(ttw«AMliA(-WM%M'ai»«ftdilii.tb~^^  for, 
the  aolkbaas  with  which  that  iagadiew  iuiliuUMMii  was  at 

one  time  credited,  and  whicfli  our  own  experienee  ignite  bears 
out,  has  been  deolared  to  have  kteeu  eliminated  (rom  the 
amiaUaaoliaranodiEr.  IfAaoom.  At  any  iMe,  aoM  Wdavi 
failures  and  oompIicationB  have  ooonrred  in  the  Medlterranevn. 
Some  of  these,  at  all  events,  were  not  the  fault  of  tlte  oob^reis, 
bat  appaar.to baira baas  dna  tottta abaaooa oi qvtta  tha  littiapt 

thing  in  wireleaa  telograpby — successful  "  sjntony."  The 
inmdenta  are  described  in  the  following  words  hj  Th»  Tima 
oorresponflant,  who  was  oo  bawd  EM,B.  ^''Ajidriniieda''* 

}iut  tl:e  fctAiuUri  of  wirclw*  ti?lfgr«pljy  in  tlio  MfriitejTftiiC*ai  ri»ot  h 
varj  liijjU  uiile«sJ,  and,  dcrioirriciri  mtvTith«Uuulir>;,  llu"  •_v»l.«in  m  uoMcr 
to  perfection  in  the  MiKliterrunoaD  KlpeC  thun  »l>Jwhe^^  fine.  Tlii^ru 
however,  «tiU  murh  to  Ifrtmcl,  i.uU  nKun  fur  n  tltuu*lunl  iui];ri»v«4iiiMU»,. 
We  hare  bt*n  able  to  cxchnni:«  Dn;c«  r,{  c.ingrnUui»lijn  nl  grraV  liiiitanoci:, 
Ui  pick  up  ncj-»i:te  of  iirvri  at")Ut  complicfltioni  id  i.'lnna,nol*  ia  Hi-  PeUrs- 
bur^',  Uiit-Ieu  i;i  SuuLb  .VfricA,  iiav[il  pi'ouj'.iCi(>i>4,  .t^il  like,  but  it  tuw 
T»ry  ufti'D  cunt:  lu  ii  Hcr»]:py  wuy,  S  ioiciuuch,  wh'ja  lUu  "DLaua"  oouid 
not  h^nr  u"  l>*v-5ii!wf  !.t;r  ri-civprs  wrr«  rmt  nf  tirJcj-,  we  OouM  licar  her 
iL-iktug  tho  " 'I'bfJirun "  or  "  N  inriii  tivc "  w  ln-n!  tta  Cftrtb  i*r  MA,  th« 
-Vridr'iru'Dri;i  "  [uiglit  W,  sometimes  the  in»'n;ui«oU  b»»e  rfm|>Iy  t">^'ljlc<3, 
nwiufj;  la  * '^p  'T  '.wo  ujw»*iige«  crij^aing  oiic  uniitheri  aomeiuil4M We  baTC  tiie 
t»il  rirl  '  (    .  witljout  tlie  hpOj;iii:iinL;,  Hon'.rUinea  vital  word*  are 

mnitUiH.  For  imniplt:,  t:>  lUv  (it  in  Mari-!;  SChh  by  tV.i-i  tircol  we  nrv  ptr 
plazeil  by  a  meiWAi^p  obviously  rrfrn'iug  (*i  a  Vwttir  -!i       u'li  Afri-rft  of 

which,  aince  it  bikini  in  the  middle,  we  know  no  mote  than  -  tlitt  th« 

,  .    .  ..        .....  . —  .  /  \ui  tt  I' 
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EofjUsh  h«w  loit  Hmw  UtD  thui  tli«  Dotn,  tnm  irideb  iM  prmme  tl»t 
tiMf  bad  woo.  Bnt  to  at;  this  ii  not  e,aj  mouM  to  niggMt  tb»t  tha 
nbctoQAtm  k  Dot  klready  marrallou^  ^  I  pibl*  of  practical  uhi.  lu 
Im^  iM  an  piUiiv  it  to««7  jmolieil  UH  ftlTMdj,  and  U  taUa  w  all  lorts 
gf  tUiHi  TMiM  to  kaowvldA  1M  aoOA  Mt  iHm  biMni  witlmi  ib 


Tbb  umiukl  Moooiii  of  ztoeipta  and  axpaoditon  zelating 
to  flwIMagrsph  Sarvioa,  from  die  jew  of  tti  tnarfir  to  die 
8tat«  down  to  Marob  31,  l?0O,  baa  ju^t  been  pabliabod— for 
the  b^efit,  ve  eq^poaa,  of  thai  exteeiiMly  limited  pabiio  who 
take  &nj  iaterail  In  Amm  (tcjuiA  exoeedingly  diwocumfcing 
fignraa.  Year  after  year  we  have  drawn  attention  to  the 
!n1i<>nf.  facta  which  thia  retarn  unfailingly  disolooes  when  the 
annual  aooounta  are  made  up ;  bat,  so  far  as  we  know,  onn  is 
Am  only  joamal  that  takes  the  (roable  to  make  any  comment 
upon  them,  though  they  would  fbmiah  maiori&I  for  BGnaatioDa) 
uiiolfld  galore  to  distreasfol  joonalista  in  search  of  copy  at  this 
ddl  leieOM  oi  the  year.  Vor  enunftok  ttuie  b  Am  Btutilng 

item  as  tono*"'inf7    jp.pital    eTpcnrJiturf,   iTitcrc-Et:    nn  which 

amooBts  in  the  a^regate  to  over  £d,OOO,0O0,  and  oi  which 
oofy  bw  Imu  tapeU.  Aaa  «Ue  after  80  yean*  of 

Wdnterrupted  bufiaess  proaperity,  the  revenuo  of  the  Telegraph 
Sarvioa,  as  everybody  knows,  increasing  jmc  bj  year  in  a 
qaltomnaiMiileirarl  Batfhiaitnolihaworat;  daagftetbe 
WWImImM  gaowih  of  revenue,  it  has  not  only  faUed  for  mai^ 
T«ar8  past  to  contribnte  anything  in  payment  of  interest  on 
the  original  outlay,  it  has  abo  mn  up  a  \ucj  i^r^a  dsAoleney 
en  Um  expenditure  aoeoont — a  defidenoy  which  threatens  to 
grow  with  the  growth  of  buainesa.  No  etplaniition  is 
offered ;  and,  strange  to  say.  Parliament  never  aska  for  any. 


Cable  Intenrnpttooi  and  Repaln:— 

L»Ukik— Cyprui    .......   June  21,  1899  ...  — 

Tut  MarMttinin    Mar.  8^  1900  ...  — 

Bomy— CuDcaoea   M«r.  31, 1901  ...  April  7,1001  ' 

M>mai»— BarmtaBi  „   Jui.    7,  IMl  ...  Anril  i,1S0l 

Fao-B«i*hire    M&r.  7,1901  ...  A|rilU,190l 

P«rlm— Obock   Mar.  22, 1901  ...  — 

fltera  Uon«-Coiuikr7   April  2,  1901  ...  — 

Errata. — Mr.  Addenbrooke  points  oat  to  us  that  an  error 
hes  crept  into  Mr.  Drysdalo's  article  on  dieleotrio  losses  hi 
oar  luk  issue.   In  the  table  on  p.  892  the  power  bgUyt  for 
UnUiaad's  condensers  placed  against  Mr.  AUanbnoke's 

nuae  d>onUba<H>l,  and  not  0-1.  W%  aaemi^tohaTtf 

■poDad  llr.  Bawoilfa'a  little  joke  in  Un  foolayion  In  «iir 
leading  article  laat  mak,  liv  priatiiw  the  phrase  "tberalatr 
them  be,"  instead  of  *'  Own  l«t  them  lie  "  (see  p.  900,  oi^.  S, 
line  88). 

FaUnre  of  Electric  AutomobUes  in  Clii&ago. — The  t:tfclrtcai 
World  of  New  York  for  March  16th  announces  the  failure  of 
the  hire  Hystem  of  electric  automobiles  in  Chicago,  owing  to 
the  small  use  made  of  the  vehiolea  by  the  public  and  the 
heavy  ooet  of  maintenance  doe  to  the  bad  condition  of  the 
streets.  The  total  money  reoeived  by  the  company  on  stock 
anhaoriptions  hm  been  S79S,700,  the  gross  expenditure  np  to 
FbIk  1st  was  about  8<jl3,588;  the  gross  income  between 
18.  1884.  and  Feb.  1,  1901,  was  1137,106;  and  the 
fflMiTtrt*»«ff«*r*"«M  daring  the  same  period  have  been  1265,885. 
nweanpHV  at  the  later  date  bad  $206,468  to  aaah,aBd 
owned  108  TsbiolaK 

Automatic  Telephone  Exchange.— In  a  recent  i^aue  of  the 
EUcincal  World  of  New  York,  Mr.  Alton  D.  Adams  describes 
the  automatic  telephone  exchange  N  -  w  liedford,  Masa.  The 
oxehange  ia  adapted  for  10,000  gobscribora,  aud  500  out  of  a 
total  of  DOG  automatic  instruments  are  already  coDuected. 
The  Btrowgar  system  is  employed,  similar  to  the  one 
~  ~  to  «nr  ealnnnt  wna  am  ^  Onl|r  n 


attendant  n  i  r  i;:!.:).  l  \-i  look  after  the  maohinoa.  The  rate 
charged  ia  iM  per  year  in  private  liousea  and  886  per  year  in 
bosiness  houses. 

Ftenoh  CaUa  BnteiiHlae.^— Baparta  (sajfa  Beater)  leeeiTed 
al  l^itf  Kong  ttom  Aauy  IN  to  tbe  eihottoat  the  Iranah 
O  S.  ''iMolibab,"  to  tbe  gniaa  of  a  taamvoili  )m  laid 
a  snbmarine  telegraph  oaUe  feom  Amoy  aeawaida,  wilboal 
conaulting  the  authorities,  and  a  second  cable  ship  was 
rumoured  to  be  outside  tbe  harbour  to  conneot  np  the  cable  in 
some  unknown  direction.  T't  ■•  "  T'lolibah  "  aubK-quontly 
returned  and  out  the  cable,  uluDg  1,L<3  cable  on  board  again. 
Later  advices  atate  that  the  French  cable  is  connected  at 
Chapel  laland,  and  is  thence  taken  on  to  tiaigon.  Tbe  shore 
end  connection  at  .'Vmoy  has  not  been  made,  bofe  ewftttog  ia 
in  teadinera  for  thia  oonneotion  to  be  made. 

Imperial  Telegraph  (kMOomlNtlon  Committee. — A  meetug 
of  tUs  Parliamentary  group  was  held  at  the  ITouae  of 
ConuaoM  last  week,  when  Sir  Edward  Sassoon  presided,  and 
reftotad  to  tfrfiat  he  deeoribed  as  ''toe  feanlt  of  tbe  Gom> 
mtttaa'a  wodt  daring  the  past  year."  Bdwaid  anpanntly 
claimed  for  tha  Comnittoe  tbe  ndnelbn  to  tbe  Analcalian 
cable  rates  firom  4s.  9d.  to  8i.  6d.  par  word*  and  of  tteSoolb 
Abican  ral- from  Ga  to  4s.  There  is,  of  course,  no  jusUfiet- 
tion  whacever  for  any  sneb  elaim,  the  reduction  in  both  rates 
being  the  result  of  the  an;  m.fitii  wf  rk"i  g  of  the  arrangements 
between  thevarionsGovtmiiieiit  iuid  Cctmpany Administrations 
oonoom C'i     V-r.  Henniker  Heaton  must  look  to  his  l&uiels. 

Ediaon'B  Cruabiug  and  Magnetic  Separator. — Mr.  J. 
Lawranee,  diairman  of  the  Edison  Ore-Milling  Syndicate, 
bee  leoantly  written  a  long  letter  to  the  Finaneud  yews 
itattog  tbat  68  out  of  tbe  55  oapitalists  who  have  bought  the 
flxtanfive  iron-ore  deposits  in  Norway  are  Englishmen.  Dr. 
Theodoca  Lehmann,  of  Freiburg  University,  has  been  con- 
ducting explorations  in  Norway  for  eerccal  years,  but  up  till 
lately  too  large  a  proportion  <h  spseakr  bamatite  has  been 
present ;  Mr.  Edison  has,  within  the  last  aigbt  montoa, 
however,  solved  tibe  problem  of  separating  spseolar  bamaiUto 
Mr.  Lawrence  writes  that  by  the  new  ptoaaea  8^  tana  of 
low-grade  non-Heaaemer  ore  produce  1  ton  of  higfa.grade 
Bessemer  ore  averaging  G6  per  cent,  of  metallio  iron,  audit  is 
the  intention  of  the  Byndicate  to  ereot  works  and  ship  the  ore 
exclasivoly  to  Hritiah  ironmasters. 

An  American  Review  of  Engineering  Progress  in  Enrope. — 
At  a  meeting  of  thoAmerican  Institnte  of  Electrical  Engineara^ 
New  York,  held  on  Febru&ry  28th,  Mr.  Wm.  J.  Hammer  read 
a  Paper  on  "  Important  European  Electrical  and  Engineering 
Developments  at  tbe  Close  of  the  Nineteenth  Century." 
Amongst  alaoteical  inventions  the  author  described  Poulaen^ 
telapbaikiOBni^  the  Nomst  lamn,  and  tha  oaminm  lamp. 
Bleolrfoal  engtoetttog  enterprise  waa  tapnaented  by  the 
Langen  mono-tail  luapended  railway,  the  Ganz  tbrae-pbsae 
system,  and  the  fnngflraa  three-phase  railway,  wbifit  to 
general  engiuooring  the  author  oonsideMd  tbe  fflSeWen  of 
whether  in  the  future  internal  or  external  heel  engittse  VOoUi 
be  employed  as  a  motive  power.  Several  types  of  high- 
furnace  gas-onginee  were  described,  as  were  also  tha  de  Laval- 
Paraons  steam  turbine,  whilst  the  author  evidently  conaidfrecl 
that  the  Behrend  sulphur  di-oiide  engine  haa  a  future,  used 
in  conjunction  with  ateam  plant. 

Works  Managemement. — The  fifth  lecture  of  ttie  course  on 
"Works  Management"  was  delivered  at  the  luptitution  of 
Junior  Engineers  by  Mr.  A.  H.  Barker  on  the  8rd  inst.  Tbe 
method  of  calculating  piecework  prices  was  considered,  figaree 
relating  Ia  tbe  modrMt  of  lathes,  shaping,  aod  other  maobiDsa 
being  given,  ana  dlagiamB  vrere  exhibited  embodying  resulta 
from  actual  practice.  The  necessity  for  exact  records  beiqg 
kept  relating  to  each  process  of  a  job  was  urged.  Time  sbeate 
and  books  were  described,  and  tbe  ayotam  of  baaftog  tham 
dealt  with  in  detail  Reference  was  made  to  fbe  adfantagaa 
to  bo  derived  from  a  special  rate-fixing  department  iriMin 
devioes  could  be  submitted  for  executing  standard  jobe  to  the 
most  expeditiouB  manner  in  the  works  proper.  The  premium 
gvatem  waa  further  alluded  to,  and  the  lecturer  preceded  to 
the  question  of  cost-keeping,  the  respective  operations  cf  ti  e 
jtrtimittiTtg  and  eoeta'  office  being  travened,  inolutling  tabulate 
'taf,baob:)M«li«,toaaain|.*a.  OoMHawltoiwwiifc  layal 
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to  iamieM  inboth  direeiions  were  entered  into,  and  ^stenitio 
niatbodb  for  tin  ftvoidanoa  of  errors,  and  of  anbiiiiiinwinii 

ooonrrenoes  in  oonneotion  thorowith,  were  indicated. 

Ohm's  Law  There  is  Hcsrcely  any  propDsilion,  s&je  tho 

i,'l'iti  h  a!  Woii'l,  BO  generally  roeogQised  among  oleotriciana, 
And  ao  generally  ascribed  to  one  and  the  same  indiridoal,  aa 
that  Unr  of  eleotrio-onrront  strength  in  oontinuons-oarreDt 
«irottits  dependent  npon  tbeir  E.M.F.  and  resiatanoe  which 
bears  the  name  of  "  Ohm's  law."  It  may  surprise  electricians, 
therefore,  to  learn  that  in  the  field  of  aconatioa  there  is  another 
and  totally  different  Ohm'd  law ;  namely,  that  a  complex 
lttnnonk>  mosioal  tone  ia  onif  noooaiaed  by  the  ear  by  first 
■aalyaiiiffit  into  itohuminiiQ  oooilnnentB,  and  that  the  sensa- 
tion is  Um  moi  .of  (1m  tmulHum  ol  Um  iadlTUliul  aiaple 
wmponemt  tonn.  To  wa  oooiwBriaiit  flMnfant  '«lio  had  ao 
fcaoinadge  whatever  of  elecMeal  natton,  Obmli  knr  nwM 
otond  tut  an  entirely  different  eonoeptioo  to  ttu4  MOOgnlaed  in 
the  electrical  world.  It  is  a  coriooa  fact  tbiat  in  the  eleotric 
transmiaeion  of  waves,  either  in  wireless  telegraphy  through 
the  ether  or  in  the  transrais  )  ii  'if  i  li-rtric  entrgy  to  long 
distance-!  over  wires,  tho  altompt  is  made  to  roatricl  the  eioo- 
thc  pnl»cs  to  simple  harmonic  tones.  In  muaio,  however, 
simple  tonei  are  compiratively  uninter^ting,  and  complex 
harmonic  tones  are  greatly  preferr»>d  fur  their  richness.  But 
in  electric  ti'kpUony,  in  order  to  transmit  thd  vocal  tones  with 
any  approich  to  faitliftilnetis,  the  transmitted  waves  have  to 
be  of  many  different  fre^iwnciea,  and  hacmoaioa  have  to  be 
ontlimM  and  footottd. 

An  Boetmlytio  Arc  Light.— Herr  Ewald  Basob  dttmibes 
ia  tile  EltttroUefmiiKke  Xeiln  kri/i  for  February  14,  an  arc 
light  ohtftinc  i  by  the  use  of  s  did  refractory  electrolytic  elec- 
trodes which  have  to  be  heat«d  to  start  with  as  in  the  case 
of  tki6  Nenist  lamp.  With  clectrodoa  'i  fimm.  diameter  a 
presBure  of  CO  volts  and  a  current  of  2  amperes,  030  Hefner 
candlos  (hori.atnlal)  was  obtained,  and  witii  nle  tt-i  Iv^  ^mm. 
diameter  and  y  amptires  at  aboot  48  wUa,  i*00  candles  was 
giuiii  I  lit,  or  about  4  candies  p^r  watt  in  each  case.  Experi- 
tnents  were  niado'vith  'J  ^mra.  eleotroden,  varying  the  current; 
with  11  amperes  at  fi.l  volts  tho  candlo-powor  wa*  146,  the 
eorreut  was  then  gradually  iooreased  to  a  ampere.^;  when  the 
voltage  dropped  to  45  and  the  oandle-powor  inorcaaed  to  1,012, 
but  at  this  stage  the  electrodes  fused ;  in  fact,  it  was  advisable 
for  steady  working  to  keep  the  efficiency  down  to  from  8  to 
4  oandles  per  watt.  The  author  points  oat  that  Tnmlirs, 
in  hxB  Paper  "Oa  tho  Uooboaieol  BqahdttI  of  Light," 
gOTO  the  ideal  effioiency  as  H-il  candles  per  watt,  and 
M  •  imbU  of  theee  esperinunta  it  was  found  that  the  highest 
itUbmt  obtainad  wu  M  wboB  tbe  metal  fused.  It 
mailt  oowanr,  bo  poiaM  out  dwi  tho  electrodes  become 
oonm  00  fhot  prabob^  iho  CMoAait  OlamiiMtiMi  voald  be 
ItOKiBontal,  tad  ao  took  of  fbe  aphoripol  omdlo^aiiitt  on 
ojvoD  in  tfao  P^ar.  Dr.  W.  Nemat.  zeCarriag  to  whi  wtiolo 
ui  tiie  EUklrr>t^AnlKk«  Zeiti-ehrijt  of  March  21,  aUMlMl  OOn* 
siderable  importnnco  to  this  point,  wbioh  be  oonsidere 
mUitates  a.s;ain^t  the  practical  employment  of  Dr.  Baaoh's 
eleclroljtio  arc,  and  makes  its  efficiency  no  longer  phano- 
moaal.  lie  fnrthnr  remarks  that  no  ligurog  are  given  in 
Pr.  Raseh's  article  for  rate  of  comsnmption  of  the  eh  ol;  !  Ji  {. 
Bis  own  experimt-ntH,  with  electrodi'.-i  of  a  material  aimiJar  to 
that  emploYiid  in  his  incindoscent  himp,  showfed  that  the 
negative  and  not  the  poHitive  elt'Ctrodc  burns  away  the 
quicker  (a  phenomenon  which  ho  tiiinka  may  have  an 
imjportaut  bearing  on  the  theory  of  the  arc),  and  that  the 
qniflk  ooniiuiiiption  would  pmvaait  Uio  ooBitMMtkn  ot  o 
practical  lamp  on  these  lines. 

Storage  Battery  Competition. — The  Automobile  Club  de 
France  ia  inaugurating  another  competition  for  motorcar 
accnmulatora  on  tho  aame  lia«s  m  tboao  described  in  2'he 
EUctriiian,  Vol.  XLIL,  p.  3S4.  Tbe  tests  will  take  place  at 
Levallois,  commencing  on  June  1st.,  and  an  entrance  fee  of 
600fr.  will  be  required  up  to  May  1st,  or  double  that  amount 
it2>  to  May  25th.  The  number  of  batteries  is  not  limited,  but 
two  sets  of  each  type  must  bo  sent,  and  the  te»tB  will  last  for 
a  year.  £adi  battery  must  have  a  capacity  of  120  ampere- 
homo,  with  fttiaalioiBO  of  90  ompaw^  tho  tamlBil  B.K.F. 


beiag  not  less  than  8-5  volts,  and  if  the  E.M.F.  falls  below 
C  wBit  tho  battery  will  be  removed  from  the  cironit* 
They  will  be  divided  into  two  cbaaes— (1)  botteriee  of  loqgo 
capacity,  with  slow  rate  of  charge,  luviag  a  iMTimoa 
weight  of  00kg.  ;  and  (2)  batteries  of  timall  capacity, 
with  quick  ntO'  of  Oho^o,  Mid  weighing  up  to  90kg. 
The  trials  wUl  kat  lor  pwiods  of  aiz  daya,  aaporatad  Iqr 
one  day'a  Booh  day  the  test  will  laat  fat  five  hours 
the  batteries  being  automatically  shaken  in  imitatioo  of  the 
treatment  they  wonid  receive  on  ordinary  tboronghfar«!i,  and 
8ubjeote<I  to  varying  rates  of  disoharp  '  iiy  Mirnns  .f  w  numm'i  - 
tator  which  reproduces  the  cycle  every  J^jall  haur,  tLu  cunciat 
VEirying  from  100  amperes  for  half  a-minuto  to  20  amperes 
for  six  mitiutes,  whilst  for  the  lant  10  minutes  of  each  half-hour 
the  current  is  switched  of'  Tiij  ':<\n  day  of  the  trifll  thr 
batteries  will  be  diaeharged  at  a  constant  current  of  24  ampbrtia 
for  five  hours.  The  ohar^  for  energy  will  bo  Ifr.  per  kilowatt- 
hour,  and  the  eotrent  will  be  soppTied  at  a  constant  potential 
of  l'2-5  volts  for  five  hours.  For  class  (1)  rejistanoes  may  be 
inserted  to  regulate  the  charge,  but  for  class  (2t  the  current 
must  be  taken  direct  from  the  Iraa  bars.  A  detailed  report  on 
the  batteries  will  be  made  by  tbe  Comminsion  dealing  with  {\) 
tbe  commercial  efficiency;  (2)  tho  freqatncy,  importance  ana 
facility  for  maintenance ;  (8)  the  nature  of  the  repairs  with  fro* 
quenoy  and  duration  of  the  same ;  (4)  the  weight  compared  witb 
output  «od  power ;  (6)  tbo  aot  oost  pee  kUowott-hottr,  ftkSam 
into  ooaooat  auikiiiif  foad  oa  inU  m  ooat  of  wiotatenoiaoo  oM 
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BLECTBICITr  SUPPLY  FOR  GREATER  lUKCHESTBR. 


Consequent  npon  the  recently  ftugmcnted  scope  of  tho 
manicipiiil  elootricity  supply  works  at  MancheEter,  important 
new  works  have  to  be  projeoted,  wd  ibem  are  now  b«iog 
pushed  forwtrd  with  vigoor.  The  prinaipil  faotora  whiou 
OftTB  lead  to  this  expansion  have  Seen  the  inolnsion  of  a 
Bwnber  of  ouUjring  boronghfl  within  the  area  of  the  Man- 
rii later  nndertaloDg,  together  with  the  oonveraion  and  extension 
of  llw  trainw»78  acquired  by  the  Ckuporation  of  Manchester. 
These  additions  to  the  bnrthen  of  datiM  of  the  eleoteieity 
works  inToIve  a  system  of  mains  ooTafiiig  an  ana  of  4fi  so. 

  ol  M  nllai.  It 


^   ^  than  double  the  original 

lieeaaia  neeessery,  therefore,  largely 


Tib.  1.— Htr  or  las  QaMoaa  tUitcaamu  Euktbut  BttvrLt  Schbhe. 

plant,  and  to  introduce  a  mora  auitablc  system  of  ImnsmiBBion 
tlian  tho  five-wire  continuous  current  eyslem  adopted  by  the 
late  Dr.  John  Hopkicco:) 

Upon  Mr.  C.  11.  Wonujjgharn,  the  claief  i  lectrical  enpinecr 
to  the  Corporation,  devolved  the  task  of  dcaip;iung  a  aytittiu 
suitable  to  meet  the  new  reqnirements ;  and,  though  the 
major  portion  of  hia  scheme  remains  yet  to  be  materialised,  it 
is  iutiBfactory  to  iiot«  that,  prior  to  resisfniog  his  official  posi- 
tion, he  develoj^d  Uie  scheme  far  oiioui^h  to  justify  it  and  to 
establish  its  luooeBS,  if  only  it  is  carried  oat  effeotively  on  tho 
lines  be  laid  down. 

The  aooompanying  map  ( 1  ig.  1)  indicates  the  enlarged  area  of 
tieetrieity  supply.  The  original  generating  station  ii  at  Dickin- 
■on-street  (see  Th>  KUctrn  iou,  Vol.  XXXI.,  p.  iiV.i,  for  an  illus- 
trated description  of  this  station  shortly  after  its  inauguration). 
CkM*  to  tha  IHfikiiigMii-atcMt  station— Mpuatodfkoia  it,  infMsi 


by  a  narrow  canal — the  new  city  power-station  is  being  ereoteS, 
the  cenerating  plant  now  awaiting  the  completion  of  thi- 
buildings.  A  thii^  generating  station  is  to  be  erected  at  Stuart 
street.  The  supply  to  consumers  throughout  tho  \s  hole  area  will 
consist  of  continuous  current,  distributed  from  a  five-wire  uit 
work  in  tbe  eenlnki  part  of  the  dty.  and  from  a  three-wlrs 
network  in  the  remainder  of  the  area,  with  a  ptMran  of  400 
Tolta  across  the  outers  in  each  case.  The  netmrk  k  to  bt  ID 
anangad  that  tt  mat  baaiilMrooiiiiMtad  op  atOMOoatinnotn 
whole  or  aaijf  te  aplii  W  into  •  nombeir  o(  mhH  portiotu. 
Thfl  tnwivirBkhraik  wul  ba  rapplM  tt  £  fBMBim  of  90ft 
votta,  toA  ilio  •MDMd  MuK  to  ipotk  m  •  eantbiaoiu  wbdi 
or  to  be  S]^(  mpL  BMh  natworks  will  be  fed  partly  by  cor> 
rent  generatoA  'ftt  low  pressure,  and  partly  by  three-phaM 
current  generated  at  exti»-h|gfa  pressure,  tha  aotuigniieiiili 
being  as  follows : — The  present  generating  station  at  DioUnsod* 
street,  in  which  current  is  generated  at  4-10  volts  or  there' 
abouts,  will  be  retained  and  be  supplemented  liy  an  additional 
generating  station  at  Bloom- strcot,  adjoining  Dickinaon-streel. 
Tho  capacity  of  Dickinson-street  station  in  Ij.OdO  i.m.p., 
and  of  liloom  etreet  is  to  be  14,000  i.n  v.  Thc'eo  two 
stations  together  will  eventually  supply  the  demand  within 
a  halfmile  raditii^,  thi«  compri.'iiug  the  deiiseiit  pi  i  ti  m  cl  tbf 
lighting,  and  by  far  the  densest  portion  of  the  triuunnyf. 
Tbe  remainder  of  the  network  will  he  supplied  from  a  aingle 
generating  station  at  Stuart- street,  on  tlie  eastern  border  of 
the  city.  Here  three-phase  current  will  be  generated  at  n 
pressure  of  6,500  volts,  and  be  transmitted  to  sub-stations 
pitched  about  a  mile  apart  (Fig.  1)  In  each  of  these  sab- 
stations  the  current  will  be  traasformed  down  by  mMlMOf 
static  transformers  to  a  suitable  pressure,  and  passed  tfatoO^ 
rotatory  converters  which  will  transform  it  into  eontioDoas  our* 
rmt,  whflD  it  will  be  fed  into  tbe  distrilnitiiig  netvocb.  The 
atatto.tnnifnniun  wIUImto  tbgiz  niiidiM  w  ■Baqgod  m  to 
gin  two  dMinet  pnOMiNO,  tko  knrar  bmg  a>  to  m 
420  ToUs  or  flniMtarti  ftac  flw  Ufl^tUiig  Botwock,  tho 
giving  500  volts  orthorMboatalbr  the  tninwoya.  Aftor  liiioB 
converted  into  continuous  current,  the  Stuart-street  generating 
station  is  intended  to  have  an  eventual  capacity  of  60,000  n.r. 

It  may  t>e  pointed  out  that  the  use  of  diiTeront  pressures  fnr 
lighting  and  traction  wa.i  practically  unavoidalile,  since  it  was 
lluperalivG  to  have  uniformity  throughout  the  whole  area  lor 
lighting  conBumer',  and  it  would  have  been  out  of  the  que.-ition 
to  altt-r  the  preii.'-uro  from  400  to  500  volts,  when  so  largo  an 
amount  of  plant  was  installed  for  the  lower  presaure,  and 
when  some  8,700  consumers,  having  lamps  and  apparatos 
aggregating  tha  cqnivalent  of  882,000  8  c.p.  lamps  wem 
instidled.  Mbcoovar,  tiie  lower  pressure  was  distinctly  men 
advantageous  to  oonsnmen  than  the  higher.  On  the  other 
hand,  it  was  equally  impenttiTe  that  the  traction  network 
diOBldbeaiippiiedottliopreaaaro  vhkdilMi  become  standard 
iti  tUi  wMKft  aot  only  beoMio  tho  ftaadaid  piuasuw 
coaAiitiitoolkofaiMniihi  oiwibUabtat  olnbooanse  in  the 
fatON  it  It  pmotSBtnj  oartolntlioit  Inffloiiiillw.lalorehanscd 
between  various  large  towns,  and  the  {noOKftttliDOa  «  * 
different  pressure  would  have  been  very  great. 

In  drawing  up  this  .scheme  Mr.  Wordingbam  has  been  very 
largely  inlluencod  by  considerationn  relating  to  possible  diflS- 
cnlties  in  connection  with  electrolysis  on  tho  tramway  system, 
and  bis  prineipal  ol'ject  in  Bpacing  tbe  sub-Htations  at  so  short 
a  dislanee  apart  has  been  to  keep  down  tho  loss  of  preasure  in 
the  rails  to  a  very  low  figure.  It  is  hoped  that  in  most  ca?f* 
the  maximum  drop  will  nut  exceed  1  or  U  volts. 

Though  the  general  schcmo  for  Stuart  liitredt  baa  bean 
worked  out,  the  specifications  have  not  yet  bean  drawn  up. 
Much  work,  however,  has  been  done  in  oouneetion  with 
Boqoiring  sites  for  sub-stationp,  and  laying  the  extra  high- 
pressure  mains  and  the  low-pressure  networks.  A  few  woids 
respecting  the  Bloom-street  generating  station  may  bo  of 
intOMOt.  Tho  difficulties  of  the  site  are  considerable,  and  have 
bMB  gtiotly  inoiooaed  by  the  necessity  for  getting  the  maxi- 
BUUD  fomlo  o^ptdtf  of  ploBt  on  to  tho  ^pMO.  Thoareaof 


Digitized  by  Gopgle 


THB  ELECTRICIAN,  APRIL  12,  1901. 


927 


ihe  Bito  is  1,960  eq.  yd.,  and  on  this  Moommod«ted 
the  whole  of  the  pliint,  indading  boilers,  eeonomiaers, 
'Chimziey  for  naturally  draught,  enginee,  dynamos,  surfao&oos- 


placed  the  ohimney.  The  engine  room  will  contain  foor  geo*. 
rating  sets,  each  oomprising  a  compoond  oondensing  engine 
directly  coupled  to  a  oontinuons-ourrent  dynamo  running  at 


Flo.  2.'  Tm*  KXPUUllllTAL  THRat-PHAU  I'LAKT  :  ViKW  OK  lliU  ^ix  IOOkw.  Botatobt  Corvsstsbs. 


densing  plant,  switchboards,  Ste.,  for  developing  14,000  i.h.p. 
Briefly,  Uie  arrangement  is  as  follows  : — The  site  is  roughly 
oblong,  but  wider  at  one  end  than  the  other,  no  one  corner 


75  revs,  per  min.  The  machine  is  compound  wound, 
giving  4,100  amperes  at  410  to  440  volts  when  running  as  • 
ehunt- wound  machine,  and  a  proportionately  reduced  oorreot 


Flo.  3.— Xeaaxb  Vuw  or  tbs  RoiaTORT  CoirviuiTtM  (t^howing  Slip  King*  oa  Um  Letl  and  CvmmuUiur  uo  the  Itight  Mmchina). 


being  square.  The  engine  room  is  parallel  with  one  long  side, 
the  boiler-house  is  parallel  with  the  other,  the  two  touch  at 
one  end.   At  the  base  of  the  triangle  formed  by  their  sides  is 


at  50(f  Tolts  when  running  as  a  compound  machine.  The 
plant  is  thus  interchangeable  for  lighting  or  traction.  It  will 
give  an  output  US  per  cent  in  excess  of  this  for  one  hour  and 
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FlO.  4. — SnRCHBOAilDS  >UH  TUI  TUBXS  Pua&E  l^LAtlT.  ~ 


//  T.  riir.f  ft<n-r  ratutt. 


MH«1  Wincing 


COmiCTIOilS  IN  RACH  SCTEI-STATIUil. 


Rt/trtMt. 
Thr«ePol«  Switch.  


Two-PaM  Switch  A  AuUmabC  Cut«ut 


Two-Pol*  2-wny  Swiieh . 


6<ngl*  Pol*  FuM.. 


R*liiuuic*_ 


FM.  &— UuOIUM  of  COMIltTlOB*  AT  l)R«lKliOX  «BltI  »Ott  ThRBE-PiUSI  TllAMtOMIJ.0  PLAST. 


SingI*  Pl>aM  Tran*form«r  „  
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SO  per  cent,  momentarily.  The  boiler-hoaae  will  contain 
eleyen  Baboock  boilers,  each  having  a  beating  enrfaoe  of 
fi.HO  sq.  ft.,  to  prodaoe  200,000lb8.  of  steam  per  hour  at  a 


hot  Trntia  j.  fiiph  T^nMin». 

Flo.  6. — Tiuu-I'HiM  Sm  STATioH  SwrrcH  Pansu. 


reeerre  flue  being  provided  for  each  pair  of  boilers.  The  main 
flnes  will  thas  difoharge  into  the  chimney  at  a  level  of  80ft. 
from  (be  ground.  The  chimney  is  to  be  octagonal,  2iK)ft.  high, 
and  12ft.  acroes  the  octagon  inside,  but  is  not  yet  completed. 
It  was  expected  that  the  Dioom-Btreet  station  vrould  be  ronning 
in  time  for  the  winter  now  passed,  and  the  first  instalment  of 
generating  plant  has  actually  been  warehoused  since  May, 
1900,  but  the  buildings  are  very  greatly  behindhand. 

In  view  of  the  importance  of  these  extensions,  Mr.  Word- 
ingham  wisely  decided  to  erect  an  experimental  three  phase 
plant,  in  order  to  test  the  local  applicability  of  this  system. 


Fio.  7.— Sccrios  or  Thiiei-Pha«i  CiUi  (Half  Sot1«). 


The  plant  for  this  experiment  has  been  erected  at  the 
Dickinson-street  station,  and  was  put  into  operation  about  a 
month  ago.  At  the  present  time  it  is  supplying  current, 
through  two  feeders  and  converting  sub-stations,  to  two  distant 
portions  of  the  network.  Not  only,  therefore,  does  it  serve  an 
experimental  purpose,  bnt  it  also  enables  supply  to  be  com- 
menced in  these  distriots  before  the  permanent  plant  has  been 
erected.  Through  the  coorteey  of  Mr.  Wordingbam,  we 
were  recently  given  facilities  for  inspecting  thiii  interesting 
plant,  and  to  him  we  are  also  indebted  for  the  information 
embodied  in  this  article. 


SECTION 


PLAN 

Via,  6.— DiBcoxMcniia  Box  rou  Thbu-Phau  Cablk. 

preBsnre  of  inoibp.  per  square  inch.  All  the  boilers  are  to  be 
fitted  with  superheaters.  Above  the  boilers  will  be  fixed 
the  ecoDomisers,  each  boiler  having  its  own  economiser,  and  a 
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The  plant  is  arranged  as  follows : — Continnous  oarrent 
generated  at  Dickinson-street  at  a  pressure  of  about  420  to 
440  volts  is  passed  through  six  rotatory  converters  (Figs.  2 
and  B),  each  having  a  capacity  of  lOOkw.,  and  is  transformed 
by  them  into  three-phase  current  having  a  pressure  of  about 
260  volts.  The  continuous  sides  of  all  those  rotatories  are 
supplied  in  parallel,  and  the  three-phase  sides  also  deliver  in 
parallel  into  throe  omnibns  bars.  From  these  omnibus  barw 
the  primary  windings  of  static  transformers  are  supplied, 
there  being  six  sets  of  these  transformers,  each  sot  oonsistiog- 
of  three  single-phase  transformers,  having  their  winding 
connected  star  faahiou.  The  static  transformers  raise  the 
pressare  to  5,000  volts,  and  at  this  pressure  the  three-phase 
corrent  is  transmitted  to  two  sub-siatlons,  separate  mains 
being  used  from  Dickinson-street  to  each  of  these,  and  a 
cross-connecting  main  being  run  between  the  two  sub  stations, 
so  as  to  give  an  alternative  supply  to  either  sub-station  tbroogh 
the  other.  At  each  sab  station  the  three-phase  current  is 
taken  to  bigh-pressarc  omnibus  bars,  and  thence  through  the 
primary  windings  to  two  sets  of  static  converters.  As  at 
Dickinaon  street,  each  set  comprises  three  single-phase  trans- 
formers, but  the  low-pressure  winding  has  attachments  made 
at  10  dlCferent  points,  thus  giving  10  different  pressures  at 
will.  From  the  low- pressure  side  of  those  static  transformers 
the  current  is  passed  into  the  slip  rings  of  two  lOOkw.  rotatory 
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converters,  the  oontinaoaa  sides  of  each  supplying  into  the 
distributing  network.  The  bigb-pressure  windings  of  ftU  .static 
transformers  are  connected  star  fashion. 

The  switchboard  arrangMiienta  (Figs.  4  to  6)  are  suoh  that 
vnry  rotatory  converter  is  controlled  by  an  automatic  out- 
ont.  The  high-pressure  switches  are  insalated  wholly  with 
poroelaio,  and  give  two  breaks  on  each  phase.  The  whole  of 
the  high-pressuro  connections  are  made  with  bare  oopper  on 
porcelain  insulators  without  oil,  and  at  Dickinson-street  are 
completely  enclosed  by  wire  guards,  the  switchboard  being 
fixea  above  the  converters.  Especial  care  has  been  taken  to 
earth  tboroaghly  every  part  of  the  framework  and  guards  as 
well  as  the  handles  of  the  high  preesure  switches. 

The  rotatory  converters  are  started  up  from  the  continuous- 
current  side  in  all  cases,  and  means  are  provided  for  varying 
the  field  excitation  if  desired.  The  arrangement  has  been  at 
work  for  about  a  month  with  results  satisfactory  in  every  way, 
no  hitch  or  dilliculty  of  any  kind  having  occurred.  It  is  note- 
worthy that  one  of  tbe  sub-Btations  is  supplying  a  load  in 
which  motive  power  largely  preponderates,  there  being  large 
engineering  works  close  by  taking  some  8,'iO  b.f.  Before  the 
eub^station  was  got  to  work  this  portion  of  the  network  was 
supplied  at  low  pressure  from  Uickinson-atreet,  with  tbe  result 


Fiu.  9.— Exr.'.X!iioH  Jutxn  ok  tbi  Miia  Stian  Raxoii. 


that  the  pretsure  in  place  of  being  about  406  volts  was  only 
from  820  volts  to  i)30  volts.  Tbe  sub  stations  are  supplying 
in  parallel  with  the  low-pressure  generating  station,  the  net- 
work foiming  one  continuous  whole.  It  should  be  noted  that 
the  above  arrangement  is  only  a  temporary  one,  as  of  course 
it  would  never  be  contemplated  permanently  to  use  a  four  fold 
transformation  such  as  that  described. 

The  efiiciency  of  the  system  is  most  satisfactory.  Mr.  Word- 
iogham  specified  that  the  plant  should  be  run  at  the  maker's 
works  connected  in  such  a  manner  that  continuous  corrcnt 
was  taken  in  by  a  rotatory  converter  converted  to  low-pressure 
throe-phase  current,  stepped  up  by  a  static  transformer, 
stepped  down  sgain,  passed  through  a  second  rotatory  and  the 
continuous  current  from  this  absorbed  by  an  artificial  resist- 
ance. In  this  manner  measurements  of  continuous  current 
only  had  to  be  made.  When  run  under  these  conditions  after 
six  hours  the  mean  of  the|efficiencies  at  full  load,  three-quarter 
loa4i  and  half  load  was  to  be  not  less  tlian  7  s  per  cent.  The 
acto&l  tests  of  a  combination  run  La  this  way  gave  an 
tffioiency  of  797  per  cent.    Utber  oombinations  were  tested 


by  a  modification  of  tbe  Hopkinson  method,  the  eontinnons 
current  being  returned  to  tbe  first  rotatory,  and  the  efficiendcf 
of  tbe  oombioationa  measured  in  this  naanner  varied  fronl 
78  to  80  per  a«nt.  Full  particulars  are  given  la  tbe  annexed 
table:— 


lat  Mt. 
Per 
aani. 

2iRiwt 
P»r 
omt. 

Srdaet 
Pw 
cast. 

809 
80-8 
783 
800 

1 

4th  MtSth  art  6Ui  >et 
l>r      l*«r  Per 
cent.    ocdL  omL 

Requited 
by  Hmi- 
bcsUio. 
Per  ocat. 

TlimquarMrload 

I^Kirlraa   

Urm  «fficd«DCjr  ... 

81  1 
80-3 
77-6 
797 

79-  2 

80-  6 
800 
799 

807 
80O 
780 
792 

8^3  80« 
7Bfl  8t-6 
753  T90 
780  SCO 

78 
74 
78 

The  method  of  balanoing  tbe  oontiDaotu-cnrrenk  three  wire 
network  is  one  that  does  not  appear  to  be  generally  known  in 


Kio.  10.— Plax  akd  ELr«'Ano.>  oc  tmi  Maiii  Stiau  IUsok  Cosxitcno»». 


this  country,  and  as  it  is  extremely  successful  and  satisfactory 
it  may  be  worth  describing.  As  already  stated,  the  static 
transformers  have  their  windings  connected  star  fashion.  To 
the  middle  point  of  the  low-pressure  winding  of  the  step-down 
converters  a  connection  is  taken  from  the  middle  wire  to  tbe 
ordinary  three-wire  network,  and  the  rotatory  supplies  current 
directly  across  the  outer  oouduotors  of  the  network.  The 
whole  of  tbe  balancing  is  done  on  tbe  alternating  side  of  the 
combination.  Experiments  show  that  the  results  obtained 
are  quite  as  good  as  with  tbe  ordinary  methods  by  means  of 
balanoing  motor  generatoni,  if  not  better,  and  the  elimination 
of  this  apparatus  is  a  materiaLl  gain  in  every  way.  It  may  be 
mentioned  that  the  middle  point  of  the  star  on  the  faogb- 
prcssuro  side  at  Dickinaon  atroet  station  is  connected  to  earth. 

Beyond  the  area  shown  in  Fig.  1,  additional  sub-stationa 
will  bo  required  for  other  districts,  the  orders  of  which  have 
recently  been  taken  over — viz.,  Denton,  Audenshaw,  Droyle- 
den,  Prestwioh,  Failsworth,  Whitefield,  Ac.  The  lines  on 
the  map  show  tbe  routes  of  the  high-pressure  three-phase 
mains  serving  to  conoeot  the  sub-stations  to  the  generating 
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atatioD  at  Stnart-street  The  number  of  mains  Mill  be  veiy 
Uige,  as  many  aa  30  leaTtng  the  generating  station.  Tbia  is 
owing  to  the  absurd  roquirements  of  the  Board  of  Trade,  who 
ooold  not  be  persnaded  to  allow  any  single  main  to  have  a 
larger  capacity  than  l,0O0kw.  The  general  soheme  of  the 
arrangement  of  the  mains  is  that  there  ahall  be  a  direct  main 
from  the  generating  station  to  eaoh  sab-station,  and  that 
there  ahall  be  an  alternative  means  of  reaching  eaoh  snb- 
station.  All  the  feeders  are  to  be  of  nniform  size  (Fig.  7), 
each  comprising  three  conduotoTB  0*16  sq.  in.  seotion,  the 
conductors  being  stranded  and  made  into  the  shape  of  a 
segment  of  a  circle  irith  rounded  comers,  thns  enabling  the 
oondnctors  to  lie  more  compactly  together  in  the  cable.  The 
three  oondnctors  are  laid  up  to  form  what  is  aometimes  called 
a  doTer-lcaf  cable,  the  inanlation  employed  being  impregnated 
paper,  the  impregnating  material  being  practically  dry.  The 
insolation  ia  enoloaed  within  lead  in  the  nsnal  way,  and  over 
the  lead  is  an  armouring  of  round  steel  wires.  The  cables 
were  supplied  by  the  British  Insulated  Wire  Co.,  of  Ptescot, 


as  one  another.  The  braaa  connecting  pieoea  are  carried  on 
porcelain  insulators,  giving  very  high  insulation  in  air.  These 
insulators  are  gripped  at  the  bottom  of  the  box  by  two  wedge- 
shape  lags  cast  in  the  bottom  and  a  third  similarly  shaped 
fixed  by  a  set  screw,  while  the  brass  connecting  pieces  which 
they  support  are  rigidly  held  by  means  of  a  kind  of  bayonei 
joint.  The  box  is  filled  up  with  Callender's  box  compound, 
so  that  although  the  insulators  are  amply  snfficient  to  insulate 
the  conductors  in  dry  air  this  is  not  relied  upon,  bat  is  supple- 
mented by  the  compound,  which  hat  a  very  high  dielectric 
strength.  Another  feature  of  thcBe  boxes,  suggested  by 
Mr.  F.  E.  Procter,  who  was  responsible  to  Mr.  Wordingham 
for  the  laying  of  the  mains,  consists  in  clamping  together 
the  armouring  and  the  lead  by  means  of  clamps  on  the  box 
itself,  thus  very  neatly  and  simply  ensoring  the  efficient  con- 
nection between  these  and  avoiding  any  want  of  continuity 
in  the  earthed  shield  round  the  conductors. 

A  large  proportion  of  the  mains  required  for  the  permanent 
scheme  has  now  been  laid,  and  three  have  b«en  utilised  for 


Fm.  11. — View  or  Uaih  Stbau  Uasum  ovcb  '-'"ca^hipw  Builkb  Hodbk. 


§ni  were  laid  by  the  Corporation's  own  staff.  Owing  to  their 
large  size  they  could  not  be  mado  in  greater  lengths  than 
110  yards,  hence  a  considerable  number  of  joints  were  neces- 
dtated.  The  cables  are  all  laid  on  Callender's  solid  system 
in  cast-iron  troughs.  The  troughs  are  in  9(t.  lengths,  and 
contain  cither  two  or  three  cables.  Ordinary  wooden 
bridges  are  used,  but  in  addition  to  these  one  bridge  in  every 
langth  of  troughing  is  of  malleable  iron  secured  to  the  bottom 
of  the  trough  by  set  screws,  and  a  malleable  iron  clamp  is 
placed  over  the  cable  so  as  to  secure  efficient  contact  between 
the  armouring  and  the  length  of  troughing.  By  this  means 
the  east-iron  trough  is  rendered  electrically  continuous 
tfaroughont  the  length  of  the  cable.  The  troughs  are  covered 
by  pitch  pine  boards  l^^in.  thick,  treated  with  Stockholm  tar 
all  over. 

The  joint  boxes  (Fig.  8)  were  specially  designed  by  Mr. 
Wordingham  for  the  work.  They  are  of  such  a  shape  that 
the  three  conductors  can  be  bent  outwards  from  the  centre 
of  the  cable,  and  have  not  to  be  brought  into  the  same  plane 


the  temporary  supply  above  described.  As  alrrady  stated,  the 
mains  brought  into  a»e  comprise  one  from  Dickinson  street  to 
Moss  Side  station,  another  from  Dickinson-street  to  Bennett- 
street  Bub-Btalion,  and  a  third  from  Moss  Side  to  r>ennott- 
street  sub  station.  These  raiiins  were  all  tested  with  a  pressure 
of  18,000  volis  between  each  conductor  and  earth,  the  other 
two  conductors  of  the  cable  under  teut  and  the  armouring 
being  connected  to  earth  during  the  test,  each  conductor 
being  tested  in  this  manner  in  turn.  The  capacity  of  the 
condaotors  was  similarly  tested,  and  tests  wore  made  of 
the  conductivity  of  the  cables.  These  are  set  forth  in 
the  accompanying  table,  and  in  all  eases  the  joint-boxes  are 
incladed  in  the  test.  The  result  of  the  equality  of  capacity 
between  the  conductors  of  the  cable  is  most  noteworthy,  this 
being  of  great  importance  in  working  with  rotatory  con- 
verters. The  requirements  of  the  specification  wore  severe, 
but  the  result  actually  obtained  is  seen  to  be  better  even  than 
that  Bi)ecified.  It  ia  most  satisfactory  to  know  that  the  cables 
withstood  a  pressure  test  of  13,000  toUb  without  the  slightest 
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hitch  or  lulsbap  of  &ny  kind  the  fital  HiMflMtMtWM  applied, 
•  fiMit  vluflh  spMk*  well  both  for  Ibftntttenof  Hu  ittwfftairf 
te  O*  itaffMigiead  in  laying  thim. 

fkan  OF  HiOH'PiMBDn  TnaB.PRWM  Fiioeb  Mains  Laid 
ON  TKK  Solid  STBirBii. 
(1)  DkUatm-trtit  Statiom  to  Btiuutt-ttnrt  Sitb-itation. 

Copper  nrirttaM     InvlatlMi  raMMM       Cs|iwity  teat 
per  mile.  .    per  mils.  yrr  aWr, 

A.  0  291  ohnM,    ..,„.   1,100  mogolm    0  240  oftl. 

B.  0-291    336      „    0-243 

C.  0  291    ,   205 


<$)}  J}ickm*oiMtntt  Sta^  lo  Mou  SUt  £Ub-*Uiioii. 
Coppw  rMuUoM     luMtotlne  nthiiiiM       Ctimciiy  t«st 

PcrniilA.  pirnill*.  n«rmile. 

A.    0-289  ohma.  ......  l^W  ntgoblla,   ......   0-241  mM. 

c.  (y^aa  ,   ijan   omi 

(8)  Bennttmrut  SMi-HilliM  to  Jfeft  8ub-»tatioH. 
Copper  rawtaiMa      iBMlhlion  mMmmh       Cat^citj  t«»t 

per  mile.  nrodhh  '  j.tr  mile. 

A.  0-293  ohotb   abSwwhMa.    o^^5iufa. 

5-  22?    «♦    »    o^u  _ 

MeMra.  Thomas  Riohardson  A  Sena  Lave  Hupplied  the 
((MUmting  plant,  which  is  of  the  Brown-Boveri  t^-pe,  for  which 
they  are  the  English  agents.  Tl:  y  Liiva  alno  BupplieU  the 
•witchboarda  and  the  Bub-slation  plant.  As  already  inentionod, 
the  cableH  were  made  by  the  British  Insulated  Wire  Co. 

During  our  visil  to  the  Dickinson-sticet  sta'.ion  wo  wore 
shown  hy  Mr,  Wordingliiitn  a  nnmber  of  interest,! dj,'  details 
of  thn  recant  extensions  and  alterattonB.  Our  iilaatratious 
show  some  of  these.  Figs.  9  aud  10  show  the  ingeniooa 
manner  in  which  Ifr.  Wordingbam,  after  almost  endlees 
trouble,  solved  tho  dillicult  problem  of  providing  for  expansion 
in  long,  atraight  nteam  ranges.  Fig.  11  shows  the  expansion 
bendH  on  the  standpipes  and  steam  ranges  in  one  of  the  boilet- 
boiwes.  Keferring  again  to  Figs.  9  and  10,  whioh  relate  to 
the  machinery  ranges,  it  will  fa«  seen  that  two  main  steam 
pipes  distribute  steam  along  the  entire  length  of  the  engiiie 
room.  These  are  fed  from  the  boiler  nultti,  ufakjh  tM  T'd 
into  them  near  tlte  middle.  T»  provide  for  expansion  in  these 
dwnmetaaoes,  the  nogca  hwra  been  oonpled  up  through  a 
system  of  qoaitar^tnm  biai&    Xba  bsut  which  are 

Um  mmtMiMCT,  K»  oonntcted  to  vortical 


Tho  work  has 
[r.  Wording- 


elearly  shown  in   . 

dnq^fipoa  beloirthi  «nda  «f  tke  steam  ranges.  Ti 
MMi  Mnud  oat  is  rlVBtlel  wrought  steel  to  M 
hiin'i  itrigat,  and  presents  a  perfectly 
of  wbat  la  often  a  troublesome  problem. 

Before  leaving  tho  Manchester  works  for  tho  present,  wc 
must  take  a  paaain;;  plane?  at  the  oootinuons  current  motor- 

EnflralorH  which  Mr.  Wordingham  put  in  experimentally 
fore  he  finally  decided  upon  a  three-pha.w  .system.  These 
are  four  in  number,  each  of  GOkw.  capacity,  for  stepping  up 
the  pressure,  and  an  e-jual  nutnber  for  atepping-down  the 
pressure.  'Jho  step-down  machines  are  provided  with 
auxiliary  magnL'tn  for  regulatinj?  tho  feeding  pressnte  at  tho 
network.  In  order  to  test  the  efficacy  of  continuous  currents 
for  high-pressurt>  transmission,  Mr.  Wordingham  designed 
these  nuwihinea  to  work  at  8,000  volte  on  the  higb-preesure 
«de.  The  low  pressure  was  about  120  volta.  Thus  built,  the 
maohinea  stood  well  the  tests  to  which  they  were  subjected, 
the  rawlte  of  wliinh  are  given  below  for  two  of  the  seta :  


lat  act. 

75-6'/ 

70-b:; 


Stid  nt. 


78-9; 
76-7' 
713% 


7.V6% 


En  tham  machines  were  actually  readv,  however, 
Mr.  Wordingham  had  'itiite  resolved  to  adopt' thr  c  p  ij  ! 
transmission.  Their  armature  connections  were,  therefore, 
altorfed  to  ^ivo  1,600  volts  on  the  high-pressure  side,  at 
-whioh  pressure  they  are  now  working  ^oile  aatia&etorily. 
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( ^onfluiioi  from  payt  3il .) 

Locomotives. — Each  locomotive  has  eight  42in.  wheels,  and 
is  fitted  with  four  117  u  i-  motors — that  is,  one  motor  to  each 
aile.  The  motors  are  directly  mounted  on  the  axles,  thus 
saving  all  gearing.  They  are  described  bolow.  Th  '  i  n  :> 
of  the  loootnotivo  consists  of  a  heavy  .steel  girder  framework, 
on  whioh  ia  raised  au  iron  slructure  constituting  the  driver's 
eab  (Pig.  bC)),  and  the  forward  and  backward  sloping  protec- 
tions for  tho  apparatus.  There  is  a  flooring  of  wood  the 
entire  length  of  this  framework,  and  on  this  is  placed  the 
controlling  device  and  sundry  other  meohaniam.  The  whtdo 
of  (his  body  rests  on  two  bogies,  which  are  free  to  swivel  on 
tumplates.  and  measures  26ft.  7in.  long  by  7ft.  8in.  wide.  On 
each  end  there  are  bufiers,  making  the  total  length  over  all 
about  soft.  The  bogies  have  each  two  motors  mounted 
rigidly  on  their  frames,  the  only  spriQgg  bdng  Ititrodaoad 
between  the  bogie  frame  and  the  tumplata  oA  wfiott  the  bo4y 
of  the  engine  leala.  The  diatMoei  beMnen  oeatMa  of  the 
wheels  of  these  loflOBioiifM  ii  0fk  ffia.,  time  pennlttaf  of 
goiog  lonnd  elw^  mme,  iriiile  flia  total  lenitli  of  lAael 
beat  ia  SOtt,  tia.  Tbe  poirt  iatmeduldj  ot«v  the  bogies 
(Fig.  01)  is  ooeapiefl  bj  the  resistances  u^ed  in  starting  and 
regulating  the  motora,  while  the  centre  of  the  locomotive  is 
devoted  to  the  driver's  cab 

Tho  enrrent  ia  collected  from  the  thirJ  ri.il  by  mean!;  of 
tw  I  no;i  ^hoca  which  rub  along  it,  and  is  led  through  an 
automatic  circuit  broaker  and  swit<!h  to  the  controller,  and 
thenoe  to  the  motors,  retntning  to  the  track  rails  through  the 
wheels.  This  motor  controller,  by  m^ans  of  which  the  speed 
is  regulated,  is  placed  in  tlje  centre  of  the  driver's  cab.  The 
instruments,  a  Weston  ammeter  and  vollmpler,  with  pr&wure 
gauge  for  the  brakes,  Ac,  are  placed  in  duphcatc  at  both  ends 
of  the  cab  in  clear  view  of  the  driver,  so  as  to  allow  of  ihs 
locomotives  being  driven  in  either  direction.  In  one  oomer 
of  the  cab  there  is  a  litUe  Hniee  motor,  which  drives  a  set  of 
air-compreesor  pomps  to  fill  the  air  reservoirs,  from  which 
Westinghouae  air-brakes  kce  operated.  This  motor  is  fitted 
with  a  device  to  start  «ad  stop  automatically  as  the  pisMaie 
of  air  in  the  reservoirs  gets  below  or  above  the  working  msea 
of  80lh.  per  square  inch.  The  resecroin  aie  ritoetsddoss  to 
the  resiataness,  ud  wiotiiig  wtais^M  an  Msntad  fiNm  tibe 
same.  The  total  weight  of  Uie  loeomotivB  la  97,0001b.,  and 
i.?  capable  of  oxorting  a  draw-bar  pull  of  over  30,0001b. 

Motors. —Tho  motors,  which  are  series  wound  for  117  n  r.. 
are  mouut-ed  directly  on  tho  axles  of  tlio  locomotivaa,  and  for 
this  purpose  tho  armature  i-s  built  up  on  a  brass  sleeve,  into 
which  the  axle  ig  afterwards  forc4)d  (Figa.  .'js  to  CO).  The 
case  also  forms  the  yoke  of  the  magnetic  circuit,  and  is  made 
of  high  permeability  soft  oast  steel,  in  two  halves,  so  ariMgsfi 
that  when  in  plaoe  the  lower  half  can  be  dropped  to  oxposs 
the  armature  for  examination  (Fig.  60).  This  steel  yoke  has 
four  laminated  magnet  eoraa  and  pole-niooes  bolted  to  it  inter- 
nally, and  is  rigidly  fixed  to  the  bogle  name,  which  carries  the 
bearings.  AU  the  msgnat  eone  are  wound,  two  havliig  lasgs 
ooils  and  two  email  onas.  The  large  coiUB,wUah  en  wnatal 
horizontally,  essh  have  7<  tons  of  stiq>  oogpv  S'lSKii.  by 
O'llin.,  the  small  ooea  havliic  eaidi  15  tnnta  of  str^  Mppw 
0-87Sin.  by  0-22in.  The  coils  are  wound  on  formers,  aod 
tboronghlv  insulated  before  being  put  in  plaoe,  afterwards 
being  held  in  position  by  brass  castings  bolted  to  the  steel 
magnet  yoke.  Tlie  principal  insulation  used  for  these  coils  ia 
asbeetos.  At  full  load  the  current  density  in  the  small  coils 
is  1,000  amperes  per  aqnare  inch,  and  in  the  large  ones  S20. 
The  armature  is  built  up  of  slotted  punchings  asiu^mbled 
directly  on  the  brass  sletive.  It  has  Ui  slots,  each  l-7Uia. 
deep  by  0'52in.  wide,  and  has  a  single  circuit  aeries  drum 
winding.  The  oonstraction  ia  of  tho  bar  type,  tho  condactora 
being  0  Cin.  by  O  liu.  There  are  six  such  conductors  per  slot, 
making  in  all  i»a  total  armature  turns,  the  ounent  density 
at  full  load  being  2,100  amperes  per  square  inch.  The 
winding  m  held  in  place  by  hickory  stripe  and  steel  binding 
wire.  The  magnetio  dsasnj  at  full  load  in  the  armature 
teeth  is  127,000  lines  psf  sgaan  ineh.  The  oonmatetoc  is 
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19in.  di&met«r,  uid  has  18S  segments — one  per  tarn;  it  is 
Sin.  long,  and  baa  two  sots  of  cart>on  brushes — (our  in  each 
set.  The  commutator  segments  are  held  in  place  by  ated 
core-shaped  rings,  being  insulated  therefrom  by  mica,  which 
are  mounted  directly  on  the  previouBly-montioned  brass  sleeve. 

OoTTes  of  core  loss,  speed,  tractive  effort  and  efficiency  are 
given  in  Figs  61  and  62. 

Controllers. — Control  of  the  motors  is  effected  by  the  aeriee 
parallel  arrangement.  There  are  two  sets  of  two  motors 
to  be  regulated,  the  entire  operation  being  performed  by 
one  handle. 

Figs.  G3  and  64  give  views  of  this  oontrotler,  which,  as 
already  mentioned,  is  plaused  in  the  oontro  of  the  driver's  cab, 
being  bolted  to  the  iloor  and  also  to  tlie  locomotive  framework. 
On  each  tide  will  be  noticed  a  vertical  handle,  by  means  of 
vhich  the  motors  can  be  made  to  go  ahead  or  reversed,  the 
centre  position  being  neutral,  while  the  maia  regulating  handle 
on  top  is  common  to  both  the  regulatiog  speed  aiiead  or 


i.  tgf  i-         It--  — 

n<s.  S8.— 176  H.r.  Ckctral  LoyooN  IUtlway  Mnroit, 

astern.  These  rcver.<)ing  and  rognlating  handles  interlock  so 
as  to  prevent  accidents  happenmg  by  patting  on  current  when 
the  regulating  handle  would  be  in  the  full-speed  position,  a 
condition  which  would  practically  amount  to  short-circuit. 
The  contacts  of  hard  copper  are  carried  on  a  cylinder  of 
specially-prepared  wood,  which,  being  revolved  into  position  by 
the  aforementioned  regulating  handle  or  lever,  makes  or  breaks 
the  different  combinations  with  other  stationanr  contact 
fingers  which  press  against  this  cylinder.  A  solenoid  blow-oat 
ia  proviied  at  every  contact,  by  which  any  arcing  is  instantly 
blown  out. 

Locomotive  Tests. — Tests  have  been  made  upon  the  loco- 
motive over  a  level  section  of  track  on  the  surface.  This 
differs  from  the  conditions  in  the  tunnel,  firstly,  in  the 
absence  of  the  grades,  and  secondly,  from  the  less  air 
friction.  The  results  of  a  representative  test  with  a  high 
rate  of  acceleration  are  given  in  Fig.  66.    This  was  with  an 


experimental  train  whose  total  weight  is  8S8,0001b.,  made  up 
as  follows ; — 

IHmtmUmi  of  Gencrul  Malct-vf  of  At  Train, 
iimxtn  KUiidjird  N.Y.O.  flat  wra. 
TIm  l«ngth  of  the  tntio  ovarall  up  to  Uie  bumper  ol 

tJie  lijcumotive  wa»   271(U  Sin. 

Length  of  <>»eh  car  over  ailU  „   35fl.  lin. 

LeDgtb  of  draw  head*  ,   Itt.  lOin. 

TuUl  leu«Lli  of  car  or«nll   98tt.  9iii 

Width  of  car  orer  «iU   9ft,  Oio. 

Wheel  Um    6fU  4io. 

TrucJt  Mtitrei   SSfL  6in. 

Weight  of  empty  <»r   84,70Cm>. 

Weijj;ht  of  \>i)f,  iruo  liu  «iu.-b  car   8,4001b. 

Weight  of  aevcti  can  luaded  K-ilti  pig  iroa   831,600(b. 

Weight  of  t*!»t  car   „...  4^Ib. 

Weight  of  iocomotJTe   87,0031l>. 

Totid  wetght  of  Xt^   33S,000lb. 


i-'in.  59 — Vi«w  OF  Motor,  Mmpindkii  ^)rvs  to  Sh>'»  MAi.:tET->.i 


Fia  60.— Viiw  or  Munm  TatrcR. 

The  values  of  the  "  Pounds  draw  bar  pull "  to  which  the 
curve  is  plotted,  do  not  correspond  to  the  total  pounds  torque 
developed  by  the  motors  on  the  locomotive,  since  the  motors 
have,  in  addition,  to  propel  the  locomotive  itself.  Hence  the 
"  Total  pounds  pull  "  are  obtained  by  increasing  the  "  Pounds 
draw-bar  pull "  in  the  ratio  of  weight  of  train  complete  to 
weight  of  train  without  locomotive,  a  ratio  of  Ml.  In  2S  sec. 
from  the  start,  the  controller  was  moved  to  the  last  position. 
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V!w.  HI— Pui  MD  TnTKUb  flioninr  or  iMOMMrra  Ootmuunu 


0  l»Vltltl»«1l»l»«0Mlll 


•  Inc.  10  Me.  Itiip, 

FUbtfy— Tm  wm  Chrul  Loumw  Loco,  aid  1-Caji  Tm  Tbuk.  Total  W«ight  U3,00(MU. 
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Mnespoading  to  torn  mohm  la  nmlW  dbteOfm  &»  Va^ 
Atfliia^Mnt  the  IbHoiriag  oilaauttaa  of  ika  eOcteiicy  luw 

ifrnmiiUrt    88  Ma 

dnw-bMT  poll   U,aOOIb. 

TMd  poaadi  pull   i  S.SOOlb. 

SpMd......   17'6  miled  per  hour, 

do.   l,&50ft.  per  miD. 

Oatput    24,450,000  ft.  Iht,  (W  wta. 

do.    740  B.p. 

VflMifiBttHiaiadi  „   4M*olta. 

OMfNBtlanit   l^SOkmpwrn 

Knowatta  input   65CitkW. 

Horiw  puwtT  inpji   .««.«•...  880  u.p. 

< efH  iriny    81  y.'-t  r^at. 

Current  (icr  rnotnr   332    ui..;  iv. 

Tba  oommeraiil  effioieuoy  of  thii  molor  a(  832-5  amperes 
ihadU  1m  8B  per  ««it. 


Imi,  1m  ftwy  antnkIi«aiioHoii  in  Oa  neqaM  bpal,i 
willpraMlfy  be  redoced  to  about  six  kUowatt-boara  per  tnia* 
ttaile.  19n  average  earrent  per  train,  throaghoat  the  ma 
(iiuludlng  stops)  is  170  amporca,  or  probably  180  ampereg, 
wben  allowance  U  made  fur  air  compressors  and  lighting.  Aa 
there-  ari-  21!  trains  in  service  (allowing  for  one  at  each  end  being 
shunted j  the  average  output  from  the  rotary  converters  for 
running  trains  will  bo  about  4,000  amperea,  bat  the  running 
of  the  lift3  probably  increases  this  to  an  averac^e  outpnt  of 
6,400  amperee,  or  I'.TOjkw.  The  ouljuit  (nitu  tbu  rotary  con- 
TOrtera,  at  frequently  recurring  iDtorvals,  reaches  a  Miaximiim 
of  8,000  amperes  or  4,000kw,  The  losaws  in  traai-iuiiasion, 
correspoodiag  to  the  averag*  load  of  2,700k  v.  from  the  rotatory 
coDwctan^  will  Im  9l9km.' 


'   COMBINED  TBOLLKY  AMD  COMDUIT  laAMWlT 


BT  A.  S.  CONSETT. 

In  many  cilici  where  the  overhead  trollev  is  or  will  h)  aiimittoi 
on  BUrfkce  tramwavi!,  tlierL-  oftsn  exist?  a  str<;ol  or  a  coiitral  trae 
where  it  is  or  will  Ih;  ciprcagly  pruhibttuil.  A^'iiii,  other  cities 
prohilut  abeulatcly  Uie  Irtil ley  within  Lheir  liniiLs,  but  penetrating 
line*  from  the  tuburba  cvtue  lu  the  liuiit^  with  the  tiuUey,  and  frmi 
tfeanachatiK«  cf  can  mut  baMadata  antar  Om  eilj,«tha  «in 

,  muit  be  equipped  m  at  to  be  iible  to  a«a  tnother  tyatem  of  tnotioa. 

,  The  general  eagioeering  problem  in  these  two  euea  ia  Aont  fha 
aama.  Broadly  epeaking,  it  i«  that  the  ulectrio  moton^  with  wUeh 
the  flir  it  tqatppad,  moit  bj  fjanuthal  with  euiaat  Irmi  a  Mwce 


l^SSi  iilpiiiii  t4>!'Cw3. 


otAOA&tt  or 

CUT  OU^  CO^MICTIOIM 


Fn.64u— OaamKiWH  an  DsxMLormtm  or  Lb  Ooirraouae 
roa  FoDR  ITS  ii.r.  Moram. 

Now,  in  actual  practice,  the  losomotive  will  have  attained 
a  higher  speed  if  tne  controller  is  brought  to  the  last  point  in 
tiS  sec,  for  not  only  shall  we  have  the  15,ti001b.  totial  pull, 
but  we  shall  have  the  accelerating  effect  of  the  down  grade, 
whiflb,  amoootiiig  to  82'4lb.  per  ton  per  oaat.  grade,  oomae  to 
egoMfldt  of  ft  foil  of 

mx'J'^^J^x  3- 10,0001b., 

which  brings  the  equivalent  total  poll  np  to  15,600  +  10,000  = 
2d,80Olb.  This  will  enable  the  earreat  to  be  out  off  moflh 
earlier,  and,  although  the  increased  air  frietioadtM  tonmniDg 
inaolOMdtuuMlwiU  pttrUj  ofbat  tUiy  than  will,  namrtw- 


otber  than  the  oveAead  win  alon^  a  part  of  its  route.  Then  ia  no 
one  well-deftned  lyUem  or  method  of  aolving  the  difTiculty  upon 
which  engineera  are  agreed  as  being  the  beet  It  is  natural  that  this 
■hoold  be  so,  local  conditions  tjeing  Ruch  an  important  factor  thai 
each  individaal  case  must  becarefaUy  studied  by  itself,  so  that  what 
would  be  a  correct  solution  ia  one  place  might  nat  bo  justified  in 
another.  The  three  means  of  solving  the  problems  are  bjr  :— 
I.  Accumidatore.    2.  Surface  contact.    3.  Open  slut  conduit. 

It  is  not  the  purpose  of  the  author  to  disenaa  the  flnft  two  iptama 
As  the  result  of  his  experience  with  accumulaloia  be  woald  adflH 
that,  if  in  a  given  ctae  fteit  imtaUaliwi  abpold  eewa  te  be  edvliehltb 
t  the  contract  ihould  be  drawn  ia  the  form  of  a  MBtufbr  the  batltrteib 
on  the  terau  of  paying  a  ftxed  sum  per  automobile  ear-mile  for  tlieir 
use ;  this  sum  utonid  include  the  entire  cost  of  maintenance  and 
lenewal  of  the  batteries  for  a  fixed  trariod.  Penaltiei'  xbould  be 
inaerted  in  the  agreement  for  each  trip  lost,  due  to  failure  in  workinv' 
of  the  batteries  ;  and  their  electrical  cfficit  iicy  should  l>e  guarante*i 
op  to  a  certain  standaid,  below  which  ihtj  excea*  wast*  uf  energy 
should  be  i>aifi  for  at  an  a^'reeii  rate  j  ir  aiupere-hour.  Thi-i  metlnjd 
has  Ix-cii  eiiiplnvtd  in  Frauce  ami  1:1  1  n.rrn.'iny  with  g.»i  reiiuHa.  It 
seems  the  1 1<-^:  ilevisad  to  protect  the  user  tiom  a  poor  form  of  battery 
fur  u  i;n-^-u  work,  and  at  the  lama  time  to  ioaaia  the  ^plnap of  the 
battenes  iu  thu  best  potaible  eondltioos ;  this  hrt  it  to  taeenoiat 
advantwe  ef  both  buyer  aod  seller.  The  batteries  should  be  placed 
uodttue car-boiy  il  poseibie  ;  if  this  is  not  done,  the  acid  fumes 
are  disagreeable  to  passengers,  and  the  effect  will  be  a  diminution  of 
neeipts  and  nnnieimu  eomplainta. 

If  a  surface  contact  system  -huuM  Im  ilori  leil  upon,  the  choice  of 
ooaof  the  many  systems  will  r*iiiun-  atnti;!  stilly.  If  the  number 
ufcars  iwiii^'  the  portion  of  track  to  l  e  y  impped  with  thi-*  system  is 
lar-i-..iii  l  llu-  (  Limjiaralive  length  of  i»ucli  p  trtinn  of  track  ia  small,  it 
will  be  found  that  the  cost  of  the  c*r-c<iiiipmenta  for  a  syatem  where 
the  earaeanT  the  magnali  it  relatively  «.tcea>ive,  and  that  a  system 
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employing  a  mafuetic  twitch  far  ttA  ewtart-pcint  will  b* 
^hMMb  Witb  Um  conditiaa  of  a  nhtivdy  grMt  importuM  to  the 
■nhoMWlaiet  peition  of  •  line,  thb  ooiMlaaioii  m  to  tint  coatmiglit 
«trily  lie  reversed.  The  yital  rjaMlioM  of  working,  maintenance, 
Aod  aa&ty,  have  to  be  giren  the  mosl  careful  co!»sideratioii,  witli  tJi« 
lindvaatag*  that  then  ia  at  ptMent  wj  UtUa  to  be  learned  fioin 


Fi<^      iji&i  iuTuaa  AUD  ScKrasoip  OonwciOB  Kaijjs  (CnmuL 
OoRDonX  m  WawuwWi 


(mnaL 


iko.&— Foa  CooioDn  wnaa  Dana 
Punt  at  L'Auu,  Paan^ 

liWilfiMnnM  Wtllli  nil  rithrrtnn  trw  nrtnii 
llian  aEdold  na  no  haaitatioa  abont  adoptin); 
ite  con^nit,  where  financial  and  ecnutraetioual  conditiona  make  it 
pOMlhle,  for  thia  system  has  proved  itaelf  to  be  workabUL  It  baa 
pmnd  eatinly  b^fwd  tha  aqwisMOtal  and  niMaitain  yariod,  and 


can  now  bo  adopted  wttboat  IwfliittaD  aatB  alaeliletnmwi^ ajMam 

fur  the  propulsion  of  c%n.  It  ran  fall  completely,  hot  even  paitial 
failure  will  be  the  fault  eitherof'lesignorol  construction,  orofbolh. 

11ie  prubkm  of  adapting  the  ploDgh  and  track  meehanifrm,  to 
change  from  the  overheia<i  line  to  the  eondait  system,  or  vice  vena, 
haa  been  satisfactorily  and  carefully  worked  out  on  seveml  dirtVrent 
general  principles.  In  America,  where  the  Mnduit  h:iH  Srfti 
generally  adopted  in  the  fitien  of  New  Vork  and  Wa-.hiuL'ion,  the 
problem  of  a  mixed  line  ha.^*  reoeiveil  very  litt!--  irr.n'i  ,n.  In 
Washington,  on  two  unim^rtant  trolley  lines,  the  c.%rii  run  directly 
into  the  «ilgr  OB  «onditit  track*,  but  the  manner  of  maldiig  the 
change  ia  anida  tad  not  worthy  of  attention.  On  the  Continent 
there  are  a  ntunhar  of  caan  of  this  kind,  and  tb^  an  dl  wottky  of 
attention,  the  problem  having  icodved  is  aadi  ean  aarainl  atodj. 
This,  in  the  aatboc^  opinioa,  u  onfar  am  imtuM  ia  aanral,  whm 
oArwir  n  nnh  nnn  VuitfU iW fcr iMr 


BwUoa  ol  IniiilalcT. 


Scale  ofFMi 


nso. 

Kios.  6, 7,  &— iiraciAi,  Shaixow  Oomdoit,  Pout  oa  k'ALii.t,  Fajus. 


■pintiHj  ail  Ml  tha 

nadar  SaniNW 


than  Amerieaal 
to  inital  a 

requiiementa. 

The  subject  will  now  l>e  eonjidereii  in  the  t'dlawing  cnkr  :  — 
I.  Thescaeral  type  of  fomluit  tij  l>e  mloplid.  2.  The  mechanical 
[UKL  c'.tjLLric.J  \---iHii-.  i/ii  wikich  to  coniitruct  conduit.  3.  Thaifiaill 
>i]jparat.us  nec«»&ry  for  a  mixed  conduit  and  trolley  line. 

O'en^ral  Tijjt  of  CondtiU. — The  first  cjuestiou  to  be  sciUel  m  a 
conduit  comttruction  is  the  conductor  system,  to  which  is  intimately 
conneite<l  the  manner  of  midtinf{  contact.  With  the  limited  clear- 
ances in  a  conduit,  there  can  be  no  other  practical  method  than  the 
onaoCiartriliagiMi4««i»dBatathii%lBiitohlht<rimMdBiid» 
Pesth  eoadnit  owes  iti  anaoaia.  Apart  bm  tltat,  it  btf  bo  ipccial 
feature  which  waa  of  enough  importaaea  to  make  this  line  a  snccesa 
where- otheia  had  &iled.  The  eonaemtini,  not  unnatural  under 
Um  drcBBitaBea^  ahom  ia  lha  oumrtrinHaa  ol  thia  road  waj  be 
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judged  the  fact  that  300  volta  dutribalion  wm  kdopted,  while 
now  engineer-i  have  do  hesitation  in  using  S50  volts  under  timiUr 
conditions. 

The  next  qnettJon  ia  whether  the  conduit  ahull  be  aide-slot  or 
centre-elot  conatraction.  If  the  engineer  haa  hi*  choice,  he  will 
undoubtedly  atlopt  the  latter  trpe  of  conduit  On  the  Continent 
there  ia  an  objection  in  some  of  the  cities  un  the  part  of  tlie  municipal 
authorities  to  the  centre-slot  Therefore,  in  Buda-Peath,  Berlin, 
and  Brussels  onlr  the  aide-slot  is  allowed,  while  in  the  cities  of 
Lyona,  Nice,  and  Bordeaux  the  centre-slot  has  been  or  is  being 
installed.  Inhere  are  some  short  Btrvtchea  uf  centre-slot  in  I'aria, 
bnt  the  reason*  for  this  were  exceptional,  and  in  general  this  city 


Kio.  9. — SPEcut  SiiALij>w  ( loNDrir,  Post  di  L'.Auia,  Pabis. 
vUtidw  Conntnictiiin.) 

may  lie  classed  in  the  first  category  also,  9.'  per  cent  of  the  conduit 
mileage  there  being  side-slot  Of  the  4,j  miles  of  conduit  electric 
railway  constructed  in  four  European  cities  and  one  American  city 
with  which  the  author  haa  been  associated  as  chief  engineer,  30j  milM 
are  of  the  centre-slot,  and  the  remaining  14^  miles  are  of  tlie  side- 
slot  type.  Ilis  original  opinion  of  the  greater  advantages  of  the 
centre-slot  construction  has  been  somewhat  modified  by  experience, 
but  he  still  believes  that  froni  an  operating  stindpoint  the  centre- 
slot  is  the  better  construction. 

The  inherent  dilliculty  with  the  side-slot  is  the  switch  at  tlie 
junction  of  two  sloU.  Figs.  1  and  2  show  the  two  cases.  With  the 
centre-slut  a  coropuratively  light  movable  tongue  can  be  hung  or 
pivoted  to  thv  flxed  tongut^  itx  use  being  simply  to  guide  the  plough. 
With  the  side-slot  the  tongue  is  much  stiiTer  and  heavier,  because 


Flo.  10.— 8rci-UL  CoiisTHOciioii  oveb  Steel  Railway  Bbidge,  Pabis. 

it  must  also  guide  the  wheela  of  the  car  and  support  them  in  one 
iKiaidon  ;  that  ia,  the  entire  tongue  is  movable,  and  ita  upper  surface 
from  point  to  heel  must  be  level  with  the  wheel  rail.  At  ita  point 
it  ahould  have  a  certain  thickners  to  give  mechanical  strength. 
This  should  be  not  leas  than  ^in.,  which,  added  to  the  lin. 
minimum  width  of  slot,  gives  an  openioe  of  l^in.,  which  is 
gradually  reduced  to  lin.  in  a  length  ol  about  3ft.  In  the 
centre-slut  construction  the  normal  slot  width  of,  aay,  |in.  is 
increased  in  a  length  of  about  Hin ,  and  the  maximum  increase 
ia  about  |in.  Another  objection  to  the  aide-slot  is  that  the 
ilanges  of  the  wheels  throw  water  and  mud  into  the  conduit  and  on 
to  the  plougk  Another  is  that  the  slot-rail,  being  also  a  wheel-rail, 
should  have  a  vertical  web,  which  diminishes  the  distance  acrcsa 
from  rail  to  rail  on  the  line  of  their  base-level,  thus  limiting  the 
plough  coustructiun  and  also  making  the  conductor  bars  invisible 
from  above,  which  renders  the  finiliug  of  faults  mere  ditlicult.  The 
principal  trouble  with  the  side-slot  conduit  is  that  connected  with 
the  switch,  and  it  can  be  avoided  by  a  special  construction,  which 


will  be  explained  later.  The  advantages  of  the  side-slot  conduit  »r* 
that  the  additional  band  of  iron  in  the  street  required  by  the  centre- 
slot  rails  is  avoided,  and  that  the  maintenance  of  the  paving  ii 
thereby  simplified,  every  joint  of  a  rail  with  the  paving  being  a 
source  of  weakness  in  the  life  of  thv  latter. 

Meckaniral  and  Eltctricai  Dttailt  lo  it  coruidertd  in  the  Comtrvetim 
of  a  Conduit.— yfilh  the  broad  question  of  type  of  conductors  and  of 
position  of  the  condait  settled,  the  design  in  detail  of  a  conduit  can 
be  undertaken.  The  first  matter  is  that  of  insulators  and  their  mode 
of  fastening.  In  the  preeent  state  of  the  art  ihere  can  be  no  question 
aboat  atiopting  a  porcelain  insulator,  or  at  least  a  material  which  has 


Fio.  11.— .SuiiNii  wniiiifT  CoxnviT,  Paiua. 

the  same  general  characteristics.  The  first  line  equipped  in  Kew 
York  City  used  a  built-up  insulator,  a  bolt  being  covered  with  an 
insulating  compound  ;  it  tailed,  and  the  type  of  insulator  which  had 
proved  BO  successful  at  Washington  was  adopted.  In  Brussels  the 
type  of  insulator  used  is  a  holt  surrounded  by  a  rubber  compound, 
This  ia  subjected  to  a  severe  piercing  test  with  a  KhumkorlT  coil  before 
being  accepted.  These  insulators  have  been  fairly  successful,  but 
they  are  expensive,  and  tJiey  may  also  deteriorate  by  exposure  to 
the  atmosphere.    The  ironclad  porcelain  insulator  is  strong,  durable 
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and  cheap.  There  can  be  no  hesitation  about  ita  use.  The  insulatoi* 
should  be  vertical,  .to  that  they  may  not  offer  the  chance  for  the 
accumulation  of  dirt,  which  can  easily  happen  with  one  horiMUtally 
placed.  The  first  Buda-Peeth  road  had  this  fault,  but  it  was 
rectified  in  the  later  construction  in  that  city. 

Assuming  a  vertical  ironclad  porcelain  insulator,  the  method  of 
attaching  it  to  the  conduit  construction  becomes  important,  the 
depth  of  the  tube  lieing  somewhat  dependent  upon  this.  For  the 
sake  of  simplicity  they  should  be  fastened  to  the  metallic  structure, 
which  has  the  further  advantage  of  keeping  the  conductor  l«r»  »t 
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At  PMHP  dintanee  frciTn  the  whfA  rnilg,  except  in  the  ip«eial  com  of  a 
MDtre-slot  conduit  wliert:  the  y  .ki  i^oMtrnotion  doc*  not  permit  the 
cmying  of  the  vhetl  reiU.  The  extreme  poeitioni  of  the  ineaktor 
■ICt  flrat,  with  the  upper  surface  of  the  inmletor  m  near  the  street 
•tnfece  as  it  can  b«  for  mechanical  protection,  or,  say,  Sin. ;  secondly, 
with  tlie  uppi  T  eurfaci;  of  the  caat-iron  insulator  cover  lx)lt«d  directly 
to  the  Ixittom  :lange  of  the  slot-rail.  Fip.  3  i.i  an  eiample  of  the 
former  case.  The  in.^ulatrr  could  have  hfr.n  minn-il  in  vertical 
heiflfat  10  ai  to  have  carried  the  conductor  bai'«  hij^her,  but  this 
iMjglit  li  limitod  th«  wfa  inanUtion  dtstaaoa  re(|aired  between 
tiMM  ban  and  elat-nJL  AMamni(  this  distance  S^in.— the 
depth  of  yoke-seat  diminiahM  it  'hj  about  liin.,  leavioft  Sin.  of  air- 

Sp— the  top  of  the  condnetor  ban  will  be  10|in.  from  top  of  a  Tin. 
gh  slot-rail.  Fig.  4  is  an  example  of  the  eeeond  ease  with  the 
same  slot-raiL  The  insulator  has  been  reduced  in  vertical  heif^t  to 
the  safe  limit  of  mechanicAl  strength.  The  ifTT1ff|iiiriing  ■ifafjMi.y 
to  top  of  conductor  bar  i»  1  Jin  .  ir  a  ^ain  «f  fH/t^  fM  tba  fffff^uft 
depth  fur  the  first  method  of  construction. 

If  the  insluotor*  are  carried  close  to  the  etreet-level  they  miut  be 
protected  by  metallic  cOTen,  which  in  Eurone  are  c^'tisiiJcrcd 
objectionable,  and  in  some  esaca  they  are  absolotely  forhidil.n  hy  tin 
antboritiee,  as  in  Paris.  Therefore  th«  Moond  method  is  the  only 
one  that  can  be  used  in  aaeli  eaeia.  Fiitap  it  dMid  btaiU  that 
tlM  iMalaton  an  protaetad  hjr  ' 


eoTer  in  tbe  stieet  Thia  eonatmetion,  while  entiidT  pnetieabla,  had 
the  iBconvanienea  in  thia  partiealar  inatanee  «f  a  nniant  eatryinfi 
height  of  eonductor-bars  from  the  regnlar  oonstnetion  of  tha  can* 
dnit   Special  means  would  have  been  Deeeesary  to  nna*  tha  ploo|(h 

on  this  stretch  of  the  rnad.  A  carefal  examination  showed  that  the 
construction  i<iv<;n  in  Fi^.  6  was  practicable  by  slightly  cutting  the 
m.-Lvinry  archis',  vrhn  li  was  adopted.  The  conduit  ooostructian  in 
this  laKt  wir.e  !m»  h  tul.J  dvplh  ol  alwut  22in.,  with  a  6ili.  slot  rail 
and  insulators  bolted  to  iheii-  bottom  tlangea.  The  Mnduit  shown 
is  in  actual  operation,  and  it  can  be  safely  rccL  inmecde  l  fur  special 
caaca  whara  tha  depth  available  ia  nstrioted.  Fig.  8  la  .a  view  of 
thia  eondnit  dtuing  oonatnutiaB.  On  ado  of  the  eaat-iron  t  ubca  is 
her*  diova  ipeeiall}^  enrnd  to  fit  Mw  cantn  longitadinal  arch,  so  ai  to 
avoid  excessive  cutting  of  the  nuwottiy.  Fi^'.  10  is  a  viewaCioatlHr 
special  construction  over  the  steel  railway  bridge  of  Bfir  Um 
from  the  Gare  St  Lazare  to  the  InvaJidea.  This  conduit  eooftmetiaa 
rest*  directly  on  the  steel  beanu  of  the  bridge,  and  (pans  from  one 
to  another  of  them  ;  it  therefDiY  hiul  to  be  in  the  form  of  a  bridge 
itself,  and  a  built-up  1j:-iu!i  con^truclinn  wjls  ui_i,)[>u?J.  Where  the 
rfRUlsryokc  conutruction  is  u.s&i  theae  project  from  (Jin.  t<i  8in.  below 
the  tube  dLpth,  w  hich  i»  imrnKilly  from  24in.  to  28in,,  lii-pending 
upon  method  of  intulator  BuspeuRion,  as  already  explained,  giving, 
roughly  aaaakinR,  extreme  depths  of  netallie  structures  between  the 
limtlt  ti  iTb.  (Fie  6}  and  SOin.  A  careful  examination  of  a 


poaed  not*  dMuU  m  made  to  ae*  if  the  inh  wiifam  <  ^ 

mold  pamit  flu  bsiMiDg  .a  aaf*  ^raeticabl*  eondnft  WHh  tl^ 
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The  limiting  conduit-depth  being  often  a  vitally  important  matter 
for  the  croesiog  of  immovable  sub-snrface  constraction!>,  it  will  not 
be  amiss  to  take  up  this  <(ue«tion  more  in  detail.  As  ju'^t  explained, 
the  couductor-bur  MrryinK  htii;];!  :<  arrived  at  by  aJaini;  the  depth 
of  yoke-Seal  luul  thi^  air-Kap  to  the  height  of  slot-rail.  It  is  possible 
that  the  height  so  airivcii  ut  will  not  give  ih'-  neces^iirj  ili<Uuiix'  for 
a  vertieally-huug  ioaulalot  and  its  mechanical  protection.  In  this 
MM  tiM  Wimlalnt  daUMliaM  the  coudttclor-bar  carrying  height 
Wbm'ttitdiiliBMbdatanilBcd,  the  height  of  baritaelf,  with  the 
iteewsaty  elcaianee  to  the  bdttom  of  the  tuM,  is  added.  Thadiatanco 
so  determined  givea  the  conduit  depth.  The  elearanea  ahooM  be 
from  9in.  to  lOiD.,  to  allow  considerable  room  fur  water  and  dirt 
accumulation,  which  might  otherwise  endanger  tbe  operation  of  the 
road  ;  but  for  relatively  short  di^itauces  the  clearance  can  be  reduced 
to  4in.,  where  the  cnniliiit  tutiat  be  reduced  in  height  from  .iny 
cause.  The  author  hi^a  n^td  thi.t  distance  in  a  number  of  iostaiices, 
and  kuuwH  ir.r..i  i^x[.rriiujL-A,  that  it  it  practiMHy  Miqptahto.  8"«h 
lengths  of  conduilH  need  cleaning  oiten. 

Figi  S  ia  an  example  of  a  shallow  conduit,  which  was  deaigned  for 
nae  on  the  Pont  da  rAlma  in  Pari*.  The  depth  to  top  of  condoctor 
bare  k  flhk,  th*  beUbt  of  tan  4in.,  the  cleannoe  4in.,  and  the 
DaM  of  the  cMt-fioa  coutiBaotu  tube  1  Aia,  or  a  total  height  of 
>17ia.  IteTahomaMctioiiorttaiaaiilatM'atthei 
,nd  «lB.8,a|lniTinr,ghMtiM«jnpMaMaaf 


broad  question  settled  in  the  affirmative,  there  is  no  good  reason  wdiy 
the  expense  and  annoyance  due  to  the  removal  and  lowering  of  m  iny 
sub  surface  ohatruclioos  should  not  bo  avoideil  by  lakitiK  advantije 
of  the  possibility  of  varying  the  depth  rnjiisrcd  for  lhL^  conduit. 
This  only  becomes  a  griive  matt<  r  where  the  ijuesti  in  luiv  involve 
thn  c  jmplicatious  due  to  lu^iu^'  tbe  carrying  height  of  the  con* 
ducior-ban  to  get  the  minimum  depth  of  conduit.  It  may  ha 
itugnatadtkafetEaaoBdnilM^MiaiMld  bt  aMmdakthiaMMimMu 
height  for  tha  auttn  coBitnMlioa,  1^  u  oiviaatfaB  of  Vlg,  8  iri^ 
Dhow  that  it  i«  only  poesible  with  a  dot-rail  of  ahoiit  '4ia.  high, 
which  is  uuly  practicable  with  aephdt  paving. 

It  may  not  be  amis*  to  lay  a  lew  words  about  the  switches,  be- 
cause in  practice  they  ara  rtapouibl*  for  most  of  the  interruption* 
in  service.  A  mispla<'.e<l  switch  has  the  reeult  o(  guiding  tbt;  car  in 
one  direction  and  the  plough  in  another.  The  latter  can  lici  iuie 
twitted  in  the  conduit  in  a  variety  of  ways,  bat  with  the  tio  sure 
result  of  interrupting  the  traffic  for  a  time,  which,  lu  Lay  author"* 
e.vperience,  may  vary  from  l&min.  to  i  hoan.  This  bare  statement 
i*  suffieieot  to  iamoMtiate  the  neceiaity  of  *o  dsajgning  tha  *witehea 
as  to  redaoe to  tbe atrietoat  mioifflnm  the  poaaibililrof  meh  aceidentfc 

There  ate  two  diatinct  eates  to  be  coawlerad.  Tb*  tat  it  vbMi 
th*  track  iialone •witcbc^  the  dot  baiag  nmtinoBi.  Wigf  It  ia* 
^otoBnnfaia  view  of  aneb  ■  nitib  te  » 
Kg^  18  N  t  aootioMl  Yinr  of  • 
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can  b«  adjmted  to  clone  the  switches  aatonuticallr,  no  that  the  track 
■hould  be  always  open  for  the  jiaaaage  of  the  can  using  the  conduit 
track.  Fig.  13  is  a  section  of  the  same  mechanism  for  the  caf»  of  a 
aide-«1ot  conduit.  This  precaution  should  always  taken,  bat  it 
may  fail.  When  thia  happens,  it  is  usually  due  to  something  solid 
baviog  fallen  into  the  switch,  and  in  conaeqot^nce  the  tonguea  fail 
to  return  to  their  normal  position.  In  the  case  of  the  centre-slot 
oonstniction,  the  danger  of  an  accident  can  be  avoided  if  the  ploughs 
are  bung  on  slides,  which  permit  their  trsTelling  completely  acmes 
the  ear.  If  the  ends  of  these  ?liJc8  are  Uft  free  of  all  obstruction 
from  the  truck  or  otherwito,  the  plough  will  drop  off  when  the  car 
has  reached  a  certain  distance  on  tho  wrong  tnck.  Bat  the  motor- 
man  generally  perceives  his  error  before  that  occura,  and  simply 


Fio.  16.— r)K>i.scno»  or  Sidi-Sutt  to  CKTsa  Slot,  P.\bi6. 

stops  and  reTerses  the  car,  wilh  (be  r«tull  of  no  interruption  worthy 
of  mention.  Even  in  the  woist  caie  of  luting  the  plough  the  car  ts 
simply  "dead,"  and  can  te  pn»b(d  iu  by  the  succeeding  one.  A  trap 
ebonld  be  placed  ccnvenirntly  at  each  tuch  switch  so  that  the  plough 
can  lie  taken  out  wilh  co  less  of  time.  If  (he  accidents  are  only 
of  ihia  nature,  they  are  not  woitby  of  any  strioua  attention.  But  in 
the  case  of  the  oidinary  side-slot  conduit,  this  result  cannot  be 
attained.  The  tongue  there  in  one  petition  covers  the  slot.  In  case 
of  a  falsa  position  of  the  switch,  an  accident  will  happen  which 
almost  surely  must  rerult  In  a  sfricns  interruption  of  the  car-ser\-ice. 
Tu  avoid  this  difficulty,  the  author  fugg«»ts  that  befora  the  switches 
are  teacbed.  the  slota  should  be  dttlected  to  the  central  position. 
Figf.  14  and  15  »how  how  it  may  b«  accomplished. 


In  the  second  case,  with  a  slot  switch,  the  slot- tongue  in  a  necessity. 
Tlie  author  recommend.-*  for  the  side-slut  conduit  the  same  dctii-ction 
of  the  slot  to  tho  central  positiou.  This  serves  the  purpute  of  lj«ing 
able  to  avoid  the  aide-slot  slot  switch,  the  constructional  difficiiUit;* 
of  which  were  enlarged  upon  in  the  first  part  of  the  Paper.  The 
danger  of  an  accident  with  this  switch  is  limited  to  the  case  wheie 
the  J»int  of  the  slot-tongue  is  directly  iu  the  slot  A  "  htad-oii  ' 
collision  can  then  take  place.  But  if  the  tongue  is  not  thrown  in 
the  same  direction  aa  the  track  tongues,  the  same  slight  interruption 
may  happen  as  above  explained,  providing  of  rourse  that  the  system 
oi  plough  slides  there  rocntioneil  is  in  use.  Fig.  l(i  shows  the  caie 
of  a  8i'ic-»lot  conduit  dettected  to  tile  centre  of  the  track  at  a  slot 
switch.  There  are  no  mechanical  or  electrical  ditlicoltie*  in  this 
rase,  the  rcsulta  of  actual  operation  in  Paris  having  demouatrattd 


this  ktatemcnL  Fig.  17  is  a  view  of  a  slot-switch  operating 
mechanism.  With  one  movement  of  the  handle  the  thrve  tongues 
are  thrown  in  unison.  For  a  dense  tratfic  it  is  advisable  to  put  a 
switchntan  at  such  slot-switch  points,  to  reduce  to  a  minimum  the 
danger  of  accidents  and  of  interruptions  of  service.  The  author  feels 
confident  that  the  accidents  at  switching  points  will  be  almost 
negligible  if  the  construction  above  indicated  is  followed. 

(To  b4  cmcltuUd. ) 


NOTES  ON  WIRING  RULES.* 

UT  t-.  natiAbHKNT. 

It  is  well-nigh  inipoaaible,  now-a-dajs,  to  read  one's  daily  patKr, 
weekly  technical  journal,  or  monthly  magazine,  without  tinoing 
some  reference  to  the  decav  of  England  a*  an  enhnneeriiif;  nation. 
America  is  held  up  to  us,  Demuny  is  preached  at  as,  and  Japan  i^ 
dangled  before  us  as  reminders  that  we  are  being  left  hopelessly 
behind,  and  that  speedily,  whilst  statistics  are  compiled  with  a  z«*t 
worthy  of  the  cause  to  support  the  alleged  facts.  Among  tliese 
prophets  of.  evil  are  all  sorta  and  conditions  of  men,  from  statesmen 
to  politicians,  fiom  scientists  to  amateurs,  from  wholars  to  news- 
paper conespoudcnls,  nor  are  there  lacking  councillors  and  gnideo 
to  inform  and  direct  as  into  the  ways  of  safety. 

From  the  liabel  of  voices  that  reaches  us,  one  cry  persist.^,  the  cry 
of  "slaudanlitation."  This  cry  has  "caught  on,''  and  its  ever 
increasing  intensity  is  drowning  jUI  other  cries.  ".Standardise  at 
all  coetit ;  let  not  wholesale  scrapping  deter  you  ;  standardisation 
means  repetition,  and  repetition  means  cheap  production  ;  heed  not 
that  repetition  begets  tradesmen  nther  than  professionals,  slaves 
instead  of  free  men.  Count  all  these  things  as  nothing — simply 
standardise."  8uch  is  the  burden  of  the  cries  that  reach  us;  and 
there  is  some  danger  ot  standardisation  being  ret  up  as  a  fetish,  for 
a  kind  of  golden  calf  worship,  the  effect  of  which  will  be  to  stifle 
invention  and  scientific  researdi,  and  instead  of  hastening  will 
impede  the  march  of  progre*». 

May  the  time  lie  far  distant  when  "  wholesale  scrapping'  should 
be  looked  upon  a.H  virtue,  or  when  the  true  spirit  of  progress  and 
research  shall  be  (acrifictd  ujioa  the  mean  alur  of  a  cast-iron 
standard.  Between  such  a  state  of  things  and  that  in  which  there 
is  absolutely  no  recognised  standard— a  state  where  every  man  is  a 
law  unto  himself — there  exiata  a]  wide  gulf,  both  extremes  being 
c({ually  unsatisfactory.  No  right  thinking  man  can  or  will  den^ 
that  uniformity  of  general  principles,  that  is  to  say,  methcol,  is 
abeolutcly  essential  lot  the  successful  and  economic  prosecution  of 
any  industry,  and  that  anarchy  is  just  aa  fatal  in  the  industrial  as 
in  the  social  sphere. 

Probably  no  industry  in  this  kingdom  was  ever  ao  hampered  and 
baraased  by  rules  and  regulations  aa  is  the  electrical  industry  at  the 
present  time,  and  the  very  people  who  were  loudest  in  their  com- 
plaints aa  to  the  stringency  of  tlie  original  Board  of  Trade  regula- 
tions, are,  now  that  there  restrictions  have  been  somewhat  removed, 
the  worst  offenders.  Rules,  however  stringent,  can  be  tolerated  if 
it  be  possible  to  u  urk  to  ihem,  for  at  most  they  but  raise  prices.  It 
is  the  want  of  uniformity  that  is  so  exasperating  and  irritating. 

The  Pbunix  Fire  Office,  in  1882,  itsued  a  set  of"  Rules  for  Elec- 
tric Light  Instatlatioas,"  and  every  other  fire  office  of  importance 
bas  since  thought  fit  to  ieeue  a  set  of  rules  of  its  own.  .-Vs  the 
Phil  nix  rules  are  copyright,  jjertiaiie  the  other  companies  tried  to 
make  their  rules  as  unlike  the  Pbii-nix  set  aa  poa«iMe.  As  thouoh 
thia  were  not  enough  for  the  contractors  to  bear,  it  Iisa  beoome  toe 
faahion  now  for  i-very  station  engineer  to  invent  .i  set  of  rules  of  his 
own,  differing  as  much  aa  pcesible  from  any  other  known  rules, 
which,  t>eBidea  worrying  the  contractor,  iiiiut,  one  would  think,  often 
deter  a  houaebolder  from  becoming  a  "  coiisamer,"  as  he  most  natur- 
ally think  electricity  is  a  very  dangerous  thing  to  have  in  the  house 
if  It  reijuins  such  an  array  of  rule*  and  regulations  to  be  complied 
with.  Why  station  engineers  take  the  trouble  to  issue  rnles  which 
they  cannot  enforce  is  somewhat  a  puzxle.  Glasgow  and  Man- 
cheater  posseas  powers  to  enforce  their  rules,  and  other  municipali- 
ties have  been  urged  to  seek  similar  power*.  Let  them  not  do  so 
by  any  such  "slim''  method  as  the  sandwiching  of  an  innoeant 
looking  cLauie  into  a  Public  Fark.'i  Act,  nor  a  Ship  Canal  Act,  nor 
yet  a  Workmen'^  Dwelling  Act,  but,  until  some  detinite  set  of 
approved  rules  is  agreed  upon,  let  them  do  ao  in  such  a  manner  that 
manufacturers  and  contractors  may  oppose,  tooth  anil  nail,  any  pro- 
posal that  would  give  unlimited  power  to  every  ilcdgliug  sUitiun 
engineer  to  make  and  impose  such  hanuaing  and  iiu(|uituus  rule* 
as  some  of  thoMs  now  existing.  The  only  merit  which  all  the«e 
rules  po<tcsB  in  common  is  the  doubtful  one  that  they  are  a  free  gift, 
and  cost  nothing,  Probablyif  a  price  had  been  put  on  them,  they 
would  never  have  run  into  a  second  edition. 

Just  two  yeans  ago  three  Papers  were  read  on  the  subject  before  a 
meeting  of  this  luatitution — by  Mr.  Crompton,  Mr.  ftordingbam, 

*  Abstract  of  a  l'a|ier  read  before  the  Newoaalle  Local  Sectioa  of  the 
Institution  of  Klectrical  Engineers,  Feb.  11. 
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th«  eleotric»l  engineer  of  th*  Ifancheeter  Cotpontion,aad  Mr.  Pigg. 
At  the  end  ol  «  two  ■iahur  ditalib  tk*  ItllMtac  wwilrttnn  wu 
muukiaoiuly  tai  cnlliQUMtletllr  canlad>-'*1hn  thto  iMitiitt  ia 
of  opaioa  (Iwt  the  hi<<;tt  ;U  jn  tbould  laht  auk  lUps  la  It  thinks 
bait  to  tesinv  nnKoriLiiLv  m  ruin,  by  pretrfag  n  npiplv  oompaaict^ 
munieip«l  en^neen, and  fli«  offieti  tM  tdn&tlgtt  oftdoptiiig  rules 
to  be  drawn  up  br  tiM  Inititatioii,  buad  on  tM  pctnat  ohm  aa  a 
(tatidiird,  with  such  modifications  only  local  conditions  rnny  ncctsai- 
liitt'.  Icwua  uot  uarcasonuljlc  to  auppoM  U.ui  l.uf  Iwu  vcara  hud 
'ji)i.r<.-d  not  only  would  tb«  new  rtuc«  bavu  been  istucd,  i>ut  that 
■buy  \soi)ld  have  been  in  general  uw  throughout  the  country. 
Inirtead  of  thiii,  however,  ruin  multiply  and  b«iyjme  mor«  and  more 
diaimilar. 

OompAring  these  iule«  with  theroselvra  uni  em  h  other,  it  ia  mod 
•Tldcat  how  bopelcsa  it  i»  to  attenipt  t  i  '<uuui»r<ii'<>;  viytiiinR  tiDtil 
tlMM  ralea  ibeiDcalves  have  been  Uaud^trUmeil.  Take  the  Phu-niz 
rule*  first  ThaM  aSm  tam  asir  warn  into  3u  editions,  and  M  Ibe 
lint  edition  nam  hma  m  AaM  in  all  probability  iwnr  bm 
bend  wytliiBg  atwat  lira  offieanlML  and  thmld  act  at  thia  time  be 
mntbg  precicaa  time  in  dJaeoalDg  wtm.  After  iiading  earefully 
the  39  pagcB  of  which  the  mies  contitt,  one  haa  no  more  idea  of  what 
woald  satisfy  the  technical  ollicer  of  the  Phn'oix  Ca  tJian  he  baa  of 
the  inhabitania  of  Mara.  They  are  not  rulea  :  they  an  cxecptiwna 
and  coatTadictiooR.  In  the  A'.i  ai-calUd  mlei  th«m  an  ofw'AO 
exceptions  or  casts  rt-qniriiig  Kix'^ial  pemiipgion. 

For  iualancc,  ai  ri'.;!ir.U  t :lc^:^5lB^;  dnductars,  the  tirat  [sart  of 
rule  Ti  tvni*  that  cm  liicti  ra  in  n' ;n  bsrardoiis  rialcB  should  be 
encloml  in  "im,  or  other  iipprovcl  metal  tubes"  (by  which  one 
nndcn-tAndi  thut  irun  u  approved),  or  in  other  approved  fireprool 
lnb«.>»,  LIT  in  worjii  oaaing.  In  the  next  paiasiaph  we  are  told  that 
"  Ko  tul;«  of  any  kind  will  be  allowed  that  u  not  approved  by  the 
taahnioal  officer  of  the  fire  office,''  which  gives  the  impression  that 
tabee  generally  are  not  approved,  whilst  in  a  later  paragraph  of  the 
same  rule  wa  ind  that  "  a  number  of  cunduetan  waf  h*  placed  in  a 
sinRle  iron  or  ilad  tnbe," 

For  the  purposes  of  this  Paper  it  will  bo  more  convenient  to 
compare  the  mtcM  and  requirements  oi  vurioas  companies  or  corpora- 
tions on  speeifle  snbjectH  rather  than  comment  upon  the  whole  oi  one 
set  of  rulea  after  another. 

On  almost  every  mpply  the  i.-onflum('r  must  I)rovi^k  a  'witch  on 
both  poles  ijf  iho  iiiftinis  but  not  in  every  cate  a  ciituiit  ur  iu.-f.  in 
fome  rules  a  fuse  is  specihed,  but  in  others  no  menliuu  is  nmUe  ot 
a  cutont  lo  ba  flztd  bv  the  oonttactor.  In  other  ralas^  hoiravar,  it 
ia  df ariy  tlaitcd  thut  tu  enwwer  most  on  no  aeeoont  pmrida  a 
(■toot.  fioiM  inks  neeiiy  the  position  in  which  this  foM  shall  be 
llxad  to  Nfertnoe  to  toe  main  switch,  and  in  aome  cusea  tbia  ia  fiz«d 
on  the  stipply  side  of  the  main  switch  instead  of  on  the  consumer's 
aide.  This,  surely,  in  not  aa  it  should  be,  aa  it  is  ucc«eeary  in  replae- 
ins  a  fuae  to  replace  this  in  live  wires  which  cannot  be  cut  otT, 
ana  in  the  case  of  400-6(X>  vulta'  iiu[)ply  there  is  some  risk  of 
(hock  being  felt.  Not  content  with  (■pccifyin;;  a  Juublc  pole 
(witch,  some  conipanies  go  into  details  cl  mauuiiicture  and  specify 
that  Ihc  two  switches  should  be  rigidly  joined  together  by  a  con- 
neetiiig  linit,  and  alio  apasify  tha  iMgtbB  of  baaak  and  tha  dialaaaa 
between  the  pole*. 

Ik  ataaiat  vmj  caaa  eoppar  ia  lyaaMld  iar  aandwloni.  Tha 
faadato  lautaaea  icquirtd  far  «U«a  tiute  in  dilnmt  mka 
fkom  900  raegohma  per  mile  to  S,BOO  for  ruloaatad  mbber.  In 
aame  caa«s  other  materials  may  be  used  by  special  permiiaion.  Lead- 
ODVtrtd  oondaetora  are  advocated  for  damp  situations  in  many 
lowna^  but  ara  <Ajeeted  to  in  othera,  notably  in  E^linburgh.  Tyne- 
moulh  Oorporation  spfcify  not  only  the  ai/i-,  the  inkuLilion,  the 
density,  and  the  :  uvii  .um  drop  tothii  fartliMst  lump,  but  ah-i  ppecify 
that  two  dilleretit  tnl'  iirs  of  wire  mupt  iie  u-cil,  viz  ,  rod  for  positive 
and  I'U' 1;  K:r  iir;;:(tUL',  -.lii  in^h  what  (,n  earth  this  haa  ^'ot  Ui  do 
with'i'yuemoutb  ur  ariy  nther  corporation  is  a  mystery.  As  regards 
the  aixea  of  solid  and  stranded  conductora  to  be  naed,  the  Inatitn- 
tiom  of  Eleetiical  Eogineera*  rolo  ia  adopted  by  a  lam  nomlMr  of 
npfitf  iwipiiia  and  lnnnieipsJitic^  but  not  ^1,  whflat  soma  con- 
jiaaiiaa  make  no  mention  of  this  whatever,  and  rightly  ao ;  it  lita 
nothing  whatever  lo  do  wiUl  thank  It  well  known  that  the  l'h<i  nix 
Company  have  from  Ihdr  very  fliat  edition  specilied  a  cnrrent 
density  of  1,000  amperes  per  aqnare  inch,  and  whilst  this  is  a 
fairly  convenient  rule  to  work  to,  it  is  not  pretended  by  unyoiio  tli:U 
it  is  stall  a  scientific  rale.  The  rules  of  the  Institution  of  kiectrical 
Kiiginecrs  specify  the  temperature  rise  poniii.-uHilde  m  conductor?,  and 
give  a  table  of  currents  and  eii'es  corrt.fpondiDg  with  this  rule 
The  London,  Liverpool,  and  Globe  Insurance  Companiea,  who  have 
teitainly  the  best  rulea  ia  exiatenee^  both  from  a  practical  and  a 
ataidinrhit.  and  ralos  aa  to  dw  intaipnlatioa  of  irfakli 
Iboia  la  TOT  lita*  donbt,  do  not  apaeify  lha  tampetafam  liaa  for 
conductors,  bat  give  a  varying  density  for  incandescent  work,  and  a 
diftnat  acak  for  arc  lamp*,  motors,  heating,  iSx.,  for  which  the 
ennantdenaity  is  to  be  lower.  The  reason,  of  course,  for  this  is  that 
thtia  ia  the  posaibility  of  the  current  varying  in  the  latter  case,  and 
ocaiaiaaalhr  bcoomiag  considctaUy  mora  Uuu  the  noraial,  Vary 
fanr  IMajornlM  ap((Br  to  taka  aota  or  tbia  Ihet, 


Not  only  is  the  nature  of  the  casing  or  tubing  specified  by  supply 
coBOfaaiaiL  bat  aoaaa  atan  go  flnlhar  than  this,  and  specify' the  sort 
of  mnla  waieh  mwt  ba  was  lo  fljt  tfaa  eaaino.  Liverpool  may  ba 
instanced  as  one  of  the  companies  that  go  to  Uila  extan^  aad  it  wfll 
be  found  that,  besides  asking  for  canng  to  be  paintad,  tnej  aak  alio 
that  it  may  ba  fixed  to  walla  by  steel  nails  of  oval  aeetion. 

An  iniquitous  rule,  which  one  ii  aoiry  to  aca  ia  tha  Soaderlaad 
list.  Is  found  alao  in  the  rnlca  of  Blackpool  and  Salford,  to  the  effect 
that  the  Corporation  has  the  right  to  demand  that  the  contraotot 
shall  open  jointa,  take  down  OHing^  dta,  foi  iasMetion.  and  re-isatata 
it  at  his  own  coat.  The  oontnatbr  ia  carttfalf  antttlad  to  coaapanaa- 
tion  if  no  fault  be  found. 

The  first  people  to  really  uvi.rrtiiAlL-i,-  iviriisg  wtirii  .*]n;i  li^^ljling 
contractors.  Wnen  a  eliip  uuce  leaven  p.jrt,  all  ruiiaii/,  whether 
jointing  a  damaged  wire  or  merely  repUcmg  a  fu?e,  n-.u-t  In-  ■  ^uueil 
out  by  the  euAneeia,  many  of  whom  may  hav  e  never  been  abipuiAt«a 
with  electiia  li^  baioiibaiid  hm  to  fiad  out  for  themselves  all 
they  need  to  lcno«.  It  aoon  baaasa  aieogaiiad  ^t  the  simple  tra^ 
system,  with  its  fuses  dotted  np-aaA  down  tha  ship  like  so  maaj 
limpets,  and  often  quite  inacwatlWa  dufing  a  voym,  was  not  tb^ 
ideal  system.  A  distribution  syalem  was  davisad  in  which  the  main 
circuit  cable  from  the  dynamo  room  fed  diatribnting  fuse  boxes 
placed  in  ijcefssible  positions,  and  from  which  circuits  of  about 
5  ajuperes  were  ttken,  no  reduction  in  the  si^e  of  the  branch  con- 
ductors l>i;ing  male  between  the  dijtiibuting  points  and  the  lamps, 
Five-ainpere  cin  ir.t-  w-  ir-  tivf  i  ',i]mm  bec^iUH'  ,i  ~  i'.h  stranded  cable 
or  its  equivalent  u  a  very  convenient  size  tu  use,  ana  as  the  average 
Itngtha  of  ran  between  tha  distributing  board  and  the  lights  is  noC 
great,  the  eatta  cost  .of  tl^  win  i>  mure  than  conntarbaUnccd  hi 
convenience^  lha  ladnaUoB  of  waatt,  aad  tha  taviiu  in  individna^ 
fuses  (aa  nana  an  fiad  ■llarlaaTiag  tha;  diMributiBg'ccntras). 

TUa  tfitm  maaaonadontad  for  huid  inilaHatianfc  but  modified 
of  aoniaa  la  anit  tha  dillbnnt  eonditiona,  aa  it  woold  be  very  expea< 
aive  in  the  nujority  of  cases  to  use  ao  large  a  conductor  for  singla 
lamos.  The  average  supply  station  engineer,  however,  seems  to 
think  the  distributing  system  was  intended  for  his  especial  benefit, 
and  is  tiyiug  tu  insist  upon  circuits,  not  of  the  carrying  capacity  of 
7  ilk  c«iiduct<->r,  but  of  l^-ampere  circuit.!  in  many  cases,  and  even 
less  thiin  1  .impere  in  the  cose  of  K  Imbur^li. 

Ob  the  I'lliject  of  branch  switchi's  and  cutou!-",  ami  .'mh.'iU  wiring 
iicccssorie^i,  such  aa  ceiling  roses,  wall  snckct.i,  /itnl  the  like,  ther«  is 
a  ^xrfectly  appalling  variety  of  opinion  aniuug  the  powers  that  be, 
or  might  «a  nat  a^Ti  tha  pomm  that  would  be.  Uaanfnotuaia  of 
such  applianeia  mit  often  he  at  their  wita*  ead  to  daeida  what  ti^ 
stock  and  what  to  scrap,  and  it  is  scandalous  that  Ui^  ahonld  hava 
to  maka  ao  many  varieties  of  almost  everv  artiela  ta  anat  tha  Cida  of 
station  eogineera,  when  it  wonld  nur  them  fu  baMai  and  aanUa 
them  lo  reduos  prices  if  they  eoaida&wdaidlaa  more,  and  ant  down 
the  number  of  stock  patterns. 

One  still  sen  diBtributinij  boanU  tittad  np  With  a  d^z.-n  or  so 
ruuud  tyjie  fi:ec.-<  with  tlutcd  bra=6  covers,  but  the  tendmuy  is  right 
tuwardi  the  use  uf  distributing  boxes  containing  dtp  type  fusea 
luountud  on  -.late  ur  cbinx  These,  however,  rait^e  utiier  point;,  viiu, 
that  in  Blackpool,  slate  is  not  permitted  as  an  injiuUtor,  whilst  in 
many  other  plaeas,  including  York,  Grimsby,  Carlisle  and  West 
HarflafooLfhiaa  nilh^n^aUUteavw*  are  not  aUowad.  ^ndwtha 
aama  aat  of  niaa  tha  aiala  avildiea  nnut  also  be  providad  with  bbbt 
conducting  covers.  It  is  not  obviom  why  main  switches  ahooH  ba 
treated  ditferently  in  this  respect  to  branch  switches;  if  a  metal  eorac 
is  goud  enough  for  a  "  tumbler ''  switch,  in  which  the  working  puts 
are  very  close  to  the  cover,  it  is  equally  good  for  a  miin  switch  in 
which  there  is  s  greater  distance  between  the  covern  and  the  working 
purls.  In  Sall'iird  anil  B^«kp«)l,  however,  i  ki't.^;,  fu■^!S  and 
'iwltcbes  nuiit  have  cuvurs  of  vitrite  or  porcelain,  or  an  cquivalenta 
whiUt  in  Tyuemouth  switches  in  damp  plagaa  luwa  both  oovafa HH 
handle*  of  nun-conducting  material. 

It  woidd  seem  to  be  somewhat  outside  the  provinea  of  Ilia  supply 
company  tu  specify  the  position  or  precise  arrangeiueat  of  individou 
switchce,  but  the  Tynemouth  CorponttioB  have  views  on  this  aabjaet 
which  are  thus  expressed  in  their  roles : — "Tombler  awitebea  to  ba 
un  when  the  handle  is  (fo'i-nirari/ii.''  Now  this  U  a  matter  that 
neither  affects  the  fire  rihk  nur  the  eiinilitioni%  of  supply,  but  is  aa 
argununl  f  ir  uuifurniity,  luid  on  that  acc  lunt  the  rule  is  not  without 
merit.  H  it  ulhrr  j  euple  may  aU^)  b.ive  vitws  on  this  subject,  and, 
if  the  N'lirth- K  i.-turn  lUilwiiy  Co.  wire  any  of  their  smtions  or 
prenii~L-  au  1  bocanic  l -.itlonier.H  of  the  'rviieninuth  ( '  >r]ii.ir<Uiijp,  the 
Corporation  engineer  will  probably  lincf  all  the  tnniblur  >witcliei 
arranged  upside  down.  The  \orth-Eastern  lUilway  Co.'s  rule  is  :  — 
*'  Switch  np^  light  up ;  switch  down,  light  down "  ;  and  a  very 
oooTsnieot  inb  it  is.  Probably  the  railwajr  floayany  ibna«r  thaik 
an  *'  abaant>niiadad "  passenger  might  hong  his  overcoit  on  a  anitah 
handle,  and,  aa  this  would  probably  switch  the  light  off,  he  woaM 
be  gently  reminded  that  a  awitch  handle  is  not  a  clothes-peg. 

It  is  not  necessary  to  refer  in  detail  to  all  the  minor  diffennces 
that  occur  in  the  vaiicus  rules.  The  differences  in  the  r«r|uirement<i 
concerning  motors  and  their  remlation,  tha  aarlhiag  of  aiolon  aad 
headng  appUanea^and  lha  inanlBtion  naiilanaa  nqniiad  tut  a  aani- 
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plete  in«t»llAlion  »»  important,  bowerer.  According  to  tlw  Inititn- 
tm  nltib  dgrsauaud  nolor  MntiDg  anil  mgnlatiag  mUtanceo  4nd 
■wildm  matt  1w  apand  HXn.  Imiiootall}'  tad  4lt  mtically  from 
woodwork  or  bfUmiiLalilc  material.  ThU  rule  is  copied  verbatim  into 
the  Ulafgow  rule*,  and  i»,  of  counte,  underBtood  to  be  embodied  in  all 
thoae  rule*,  which  arc  *tatf  !  !o  be  additional  to  tho«e  of  Ih?  In»tit«- 
tion.  NoHritb'taEdinf;  tlii«,  in  many  of  the  rule*  the  ti^urcs  ate 
■vwriwi  in  ocwriluiKr  vs  iib  tlif  mncr  of  the  pnpneer  for  the  time  litiiiK. 
UlafkjMliol  nilfj,  after  vljitiu';  dittimitly  that  the  nilftH  of  the  Insli- 
tntioQ  BH'  tij  l-c  Blriclly  adhered  to,  ({ive  the  distaBf**  m  IBin.,  and 
thi«  distance  would  prMumably  p««»  Uie  Corporal iuii  in.ipector,  who, 
however,  would  prefer  to  »e«  the  resiatances  hung  oatside  of  tha 
buildiiMt  t  The  Edinburgh  rule  is  to  the  tKtA  thai  rataUoMl  mwit 
Bst  be  And  on  or  near  woodwork,  but  AmSA  \»  flzad  to  hriek  or 
rtUM  wall^  and  ha  M  aMoalad  that  they  stand  Bin.  from  the  wall. 
Bnnij  there  b  ao  riak  of  «  raBatamce  bu'roinR  a  brick  or  stone  wall 
dawn  !  The  Lirerpool  Corporation  roles  stipulate  that  resistancee 
ahall  he  8ln.  from  woodwork,  whilst  the  Beading  Supply  Co.  specify 
ISin.,  althoa(;h  the  Inititution  and  lire  office  rulca  are  also  to  be 
complied  with. 

Are  lamp  r««iiilanc««  are  wore  leniently  dealt  with  by  the  Insli ■ 
tation,  although  it  is  not  obvious  why  they  rhould  b«  consj.jL-red 
lafs  fliirigoron")  than  m-^tor  refi^^ARffs.  PmbaT'lr  lh«  arRununt  is 
that  iin.l:ii  rtciMuru'cs  urr  fjuiicrAllv  lurptn'  th.m  lli  j^i-  lor  xrc  l,im]ji. 
On  tile  oilier  htuid,  arc  lamp  rt«i»t*ucei>  are  freqlK  iitly  grouped  la 
one  place,  whereas  a  motor  starting  resistance  if  n.iieril'.y  fixed 
singly  alongside  the  motor  ;  to  if  this  be  the  argument  it  u  not  a 
Wy  strong  one. 

Kow  it  is  pertinent  to  ask  wh^r  the  Laatitatioa  tuka  shonU  1>e 
nxore  stringent  upon  a  puidy  Are  (iah  question  than  are  any  of  the 
fire  otfic«  rules.  Surely  tha  ftr«  olHees,  witli  all  their  experience,  have 
fixed  a  m'c  limit.  Now  what  ara  the  Are  office  mica  on  IhU  scbject  i 
TIm  Pba'uix  rules  stipulata  that  any  woodwork  near  a  dvnamo, 
motor,  or  rc^^ittance,  should  bo  protected  by  fireproof  materuf,  T  ut 
no  <iU;ui:i:e  named.  The  LiTerpool,  London,  and  Qlobe  Inaoriuice 
Co.  ]ir[-fiT  Uiut  rMipfniKM  should  be  unn  brick  or  atone  wall,  ift'ikted 
fr.jiii  iiKlftliiiiiablc  ninlcri.il,  no  diBluiicL-  lieiiif,'  fitiited.  The  London 
and  J.iincaNhire  Fire  [ef uraiice  ( 'o  ,  whilst  giving  the  same  dist.iiirei 
aa  tht;  IriHtitutlan  rules  rocof^niso  Iho  absuraity  and  practical  inipos- 
(ibilitv  ni  the  latter  ;  they  riialise  that  iu  practice  neither  a  dynamo 
WW  a  motor  can  be  raised  4ft.  afaom  the  Jwar  (if  tattar  hsppaa  to 
ha  woodX  except  in  rare  case^  aotha  wwd  ''av|iratoclcd''ia  iueitid, 
■aking  taa  rala  taad  commonsense.  Thns  :  "  Dynamo  to  be  idaced 
4ft  TaiUcuUy  bma  any  unproteeUd  woodwork."  But  the  obvious 
course  U  to  protect  it,  so  the  next  rule  reads  ;  "  Dynamos  to  be 
placed  oil  a  sheet  of  metal  of  sufficient  sii^e  to  protect  the  iloor 
^\■\'.t^n  fued  on  a  non-ftrtprcof  floor.  '  The  same  rule  applies  to  all 
rff,i.stu:u-i.'-«,  whether  far  ni  .t  irs  ot  arc  lamp*.  These  roles,  whilst 
bcinj<  Uuf.i  un  thrxM!  of  the  IrLstiiufioB.  *r«  amplified  and  made 
more  deficit*'.  The  Han  l-in-Hur.d  Fire  olliix-  aquires  that 
dynamcs  iiiall  uU  be  piaced  within  lim.  of  any  iinpro(ee<«d 
aoaaboitible  material  other  than  their  leating,  thus  recognising  what 
uppnaBtly  the  Institation  forgot— viz.,  that  a  dynamo  eonld  not  be 
iudiniaiid«air>bii(  anat  harcaaaatiiiiKof  aooiakiiid.  Thaeaaa* 
ittk'  i^bBm  to  wiialaiieHt  The  Boyd  1aa«uanc«  Oa,'a  mta  oa  th* 
ralyaot  la  pncticaNy  the  same  as  that  of  the  London  and  Lancashire 
OoopaBy,  and  tbeee  are  the  only  rates  the  writer  has  seen  which  gire 
diagrams  of  connections  and  photographs  of  apparatus  to  illustrate 
and  aitiplifv  the  text 

It  will  be  Ber-r:  from  the  forepnjn^  remark?  hnw  diverse  and 
unprHLlicul  am  the  nvjuirviiienlK  bu(li  uf  I'.ic  tH.^liliUiim  and  supply 
nirc»,  u!id  how  TiTV  H  -.iit'  tii  till'  iiiaric  thi-y  are  in  dealing  witli 
fiimpk'  'juiftions  of  lirii  lifi:.  \S  luil  cinild  he  iimre  ahsiird  thiiii  thi: 
rule  that  all  motor  resistances  tbuuld  he  on  hritk  or  «tciae  walla, 
aicapt  tha  amgeatioB  that  th^  abouKl  he  ]j|.^e«d  "  outside  of  the 
hoilaiog-*  Imaghie  for  a  BonwBt  a  larg«  piiiiting  establithmenl, 
anployicg  upwards  of  100  Botofi^  each  provided  with  a  atarting 
awiteb,  and  aepsrate  rcgulatiBg  awitch.  It  is  Decenary  that  the 
starting  and  controlling  switches  xhoulJ  be  near  the  machiaea,  and, 
aasiuaiDg  the  swilchts  to  have  on  the  av«ni^t;  io  steps,  it  would  be 
necersaty,  if  the  resiatitnces  are  |>hictd  un  the  walla,  to  run  at  least 
S,C0O  connecting  wir«R  between  the  iriailin.iii  and  the  walls.  Apart 
from  the  pactiral  diffifa!li«t  invulved  the-  lire  risk  fr>m  f.OOO  mres 
would  have  al^n  to  ho  eniisidi-rid.  In  <ila.«n<jw  tti;ii  E<imhurKh  onij- 
four  wires  are  allww«d  un  one  luU',  fu  llmt  i:i  ad.iitiun  to  the  tuhe 
carrying  the  supply  wires,  theru  would  lj«  ut  le.iit  live  cihct  tr.tieH 
raidiaUim  from  each  machine  to  the  sides  of  the  Uuildiu^j,  qz 
ahowt  WO  tabea  altogether. 

-  If  ptaccd  ootnde,  aa  auftgeatad  tai  Blaekpool,  the  retistances  might 
be  BMebllly  desigo«d  so  as  to  farm  an  architectural  feature  of  the 
trainiiiB;  and,  as  Blackpool,  the  <(ueen  of  watering  places,  is  always 
on  the  look-out  for  noveltiee  to  attract  the  holiday  seeker,  this  idea 
niay  be  worth  developing.  Erected  upon  the  roof  of  the  building, 
in  the  form  of  an  KifM  Tower,  quite  an  imposing  display  might 
easily  Iw  made  ot  J**  )  of  r<!sLstance».  Coloured  lanipi  and  other 
andi  details  could  i<e  added  accoidtn^  to  the  artiatic  fecUogi  of  the 
laaktont  aMginacia 


Aaotter  uada  tecHf  to  ha  hrokan,  ii  that  wUeh  limite  the 
temperature  of  the  resistance  coils  of  starting  switches  and  are  lamps 
to  %W¥.,  "even  if  lelt  continuously  in  uae."  Now  a  starting 
resistance  never  is  left  continuously  in  ute  unless  it  is  designed  to 
act  also  as  a  regulating  resistanoa.  Why,  therefore,  should  it  bs 
(]e<>i>^ed  to  m«H  conditions  that  will  never  occur,  or  why  should  a 
con;sumi-r  )  forced  topaydoulile  the  necessary  price  for  a  starting 
f  witch  i  Starting  switchei  are  generally  no  designed  that  il  i» 
impossible  to  leave  thtm  in  un  mtennediate  position  -tlial  Li  to  ray, 
in  a  position  in  which  a  current  Ciiuld  peas  through  the  atarting  coila 
And,  it  is  safe  to  aay,  that  any  of  the  ngakr  pattarna  of  alaMim 
resistancoa,  of  wbkk  there  are  raany  thonuaada  is  «ae^  mold  ban 

llBBypaofkaaamtolaaa  afg^torthe  bat  ^Ihafuetiaaof  a 
reeiataaaa  aoD  la  to  <MaiijMrt»  anaqoT  la  tha  Ihrm  at  haat,  and  that  it 

would  be,  if  not  iaapeanU^  asoeadiqgly  inconvenient  to  provide 
space  in  most  casea  lor  tha  enatBMua  ecnls  that  would  be  required  if 
hjw  temperatures  are  insisted  upon.  Why,  th«  t«mperatnre  of 
un)>rotf.:l«l  stcani  pipea  and  connections  in  central  generstiiig 
stAli'iD-^  i«  very  con«dcraH\- htghcT  than  is  permiaiible  for  prvtidtrf 
rCf  int-unce  cenb  in  tiie  aame  r>:)m  hy  this  rule, 

III  connc'  lion  with  motnr  work  tliere  are  quit*  a  numVier  of  rnlei 
tli.it  flexed  dand.irdisin^.  Fir>t,  iit  the  questicn  of  the  iiviximuta 
KtAcliug  curnuit  periuiuible.  it  is  apparent  from  the  rale*  that  the 
distributing  mains  in  many  towna  ara  cut  ao  fiaa  that  aajMiaeat 
over  5  ampem  suddenly  switched  on  to  ooa  mcnit  la  aofltaieat  ta 
diatiirb  the  ]»eaana  in  seighbooriiigainiiiitaL  It  does  not  seem  qolta 
fair  to  the  motor  aaer  that  he  »hoald  have  to  pay  for  complicated 
and  expeasiva  mpawtna  for  the  sole  parpose  of  oaabling  tha  aupfliaii 
to  cut  down  captal  outlay  in  eablea  for  Ugfating  poipoaea. 

But  to  come  bock  to  the  want  of  cniformity  in  the  requirements. 
These  vary  from  a  starting  current  not  i-ici:K<liiig  the  normal  fall 
load  currout  on  tiic  City  of  London  iiuiins,  down  thrcinfih  vari'jTn 
fta^es  to  a  >tarliiin  eurrcnl  not  exctedin;;  5  atn[>erts  on  the  (ila?f|OW 
.■^nd  fonic  other  towns'  miina.  Nor  arcs  tlm  rule*  nlwaya  MiiBiBli-Jit 
even  ill  tho  Mine  district.  One,  the  Cheleca  sur)|ily,  a  3  H  r.  nut** 
may,  ou  Htarlicf;,  exceed  ite  fulldoad  curivnt  by  2o  per  cent.,«ay 
ItU  amptrea.  Un  the  fjimo  supply,  if  a  tnoUjr  eic«>-il  .3  H  ita 
starling  current  must  not  exceed  io  amperea,  nor  increaee  in  step 
esaeaduig  6  aaaiiana  oadk  On  fha  Maanhaatar  auffljr  as  natar 
aauat  tika  laaaa  tktt  10  attfagaa  vhaa  InftavlMlhad  da,  Bor  inctiMa 
in  atnf*  amaadiag  10  ampatca  Oa  tha  aaaia  dieait  a  10«af«i 
are  Innp  aiaj^ «»  alartliig^  take  18  ampONa,  and  a  IS-aaqianaia 
27  amperts,  wUIst  aa  arc  requiring  normally  more  than  15  amp«re> 
must  have  a  graduated  starting  resistance  limiting  the  startiiii: 
current  to  15  ampert"",  and  any  additional  carrtnt  to  10  aiup«re  Blepo- 
A  fair  projx.rti'jn  ot  the  rules  call  for  a  mechanical  devic«  or  oVit- 
k»id  cut-oil  to  prevent  too  rapid  Btjirting.  Any  ordinary  over.oad 
dfvicf  would  t'.d  to  pn?.i  the  Manchester  test  qI  puHhinj;  the  »Uirlini{ 
awitch  suddenly  uv«r  all  tlie  contacts  to  "  fall  un, '  aa  current 
will  coosiderabfy  exceed  the  limit  before  the  inertia  of  the  kaockaff 
pettniti  the  switch  to  break  circuit ;  nothing,  therefore^  bat  a  doW 
aotiangaaririU  meat  the  caae.  But,  when  all  thaabora  conditions 
hara  Men  eoroplicd  with,  nothing  can  prevent  tha  motor  cnrrent, 
during  normal  working  conditions,  from  continually  varying  through 
far  wider  ranges  than  10  amperea.  A  motor  driving  a  priotieg 
machine  will  not  only  suddenly  fall  from  full  load  current  ta  ze'ro, 
but  will  at  times  actually  fall  beyond  this,  and  act  as  a  dynamo  aoi 
put  current  back  into  the  mainn,  owing  tn  the  inertia  of  the  uiathin* 
connected  with  it.  A  niotor  driving  a  pair  of  cutton-apinning  mule* 
m'ill  vary  sniitantly  from  H(,'ht  lo.ad,  .-ny  iri  amperea  up  to 200 ampures. 
and  then  quickly  fall  to  4(1  aiiipen-Ji,  and  then  l>ack  to  light  kiaa,SBd 
will  repeat  this  cjde  every  few  Mscoada.  A  motor  driving  a  heavy 
plaBiiig  ■iflhinit  naar  vary  between  30  and  '.m  amperes  every 
lew  atcoads,  yet  in  bou  tha  latter  cosee  the  starting  up  coold  compl/ 
even  with  tha  Glaagow  coo^tums,  as  the  motor  would  start  on  s 
loose  pulley.  Or,  take  tha  ease  of  a  newspaper  printing  mackioe 
abiorbing  &0  tLi:  It  must  be  (loasiblc  to  atop  the  machine  initaatly 
from  any  part  of  the  machine,  and  it  is  not  obvions  why  i^arting 
should  Ce  more  detritnt  ntid  to  neighbouring;  Uinps  than  st^ippi"!!" 
To  the  unitioted  it  would  Kom  that  the  opposit*  la  the  case. 

Without  referriii):;  to  the  ijuestioii  of  insulation  reaiatanoe,  vtvB 
which  subject  Mr.  I'lt^v  hiU  'Icall  «j  cxlianntively,  the  writer  hopes  he 
has  Baid  oiioiigh  to  Liwuken  in  llie  memhersi  dome  sense  of  the  grest 
need  that  eiist-^  for  one-  definite  and  cympre-hensive  set  of  ruleniolj' 
which  shall  he  stlf-lutuiuuua,  needing  no  interpreter,  rules  thst  w* 
wayfaring  man,  though  a  jerry  iii  iiailiail,  aail  IIImIiIIIIIWwI  ami 
to,  aud  rules,  thcroforu,  that  may  ha  aolbnad.  Nawnotla  lu» 
be«n  in  the  van  in  the  march  of  JMfim,  and  we  of  this  sectiuo  ot 
the  Institution  must  see  to  it  that  wa  Worthily  uphold  the  tradition- 
We  must  aim  at  being  foremost  among  the  focal  eectioni  m  every- 
thing that  makes  for  the  advancement  cither  of  the  commercislor 
scierd  ifie  intOTWilJi  of  the  industry  with  which  we  are  all  so  pioW. 
and  ju.nly  proud,  lo  be  aaaociated.    If,  by  our  voice  and  influence, *• 
<>an  hasUn  the  day  when  ouifbnnitjr  ahall  r«i0i,avaD  oais  in  the 
of  wiiiDg  nlai^  waahan  havadoiiaiittalmb  tojailifyoiir  aiiit(*» 
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87  a  SO  BOB  A.  CLARC 

The  cxuting  *UU  of  niMtUn  in  thU  important  brandi  of  th« 
•iMtriMtl  «itgiDMriii|S  imdaitiy  »  extremely  aoMtiflfactor;,  and  the 
td^Mt  of  du  Ptper  u  to  point  ont  a  few  of  the  more  larious  defects, 
aaA  where  powible  sugsett  a  remedy.  Theie  »hould  be  no  diiferenca 
infht  wiring  of  a  bail aiof;  taking  cnrrent  from  the  public  mains  and 
a  eimilar  bnitdiitf;  with  the  eeneratiii^'  plant  on  the  premises. 
Omcentric  »yKeiiiH  cf  wiiing  with  earthed  return,  ;hough  posifeHtiDg 
some  important  advauta^c^  c»nnot  came  intii  (;eneral  uae  nntil  the 
ttiltiog  Board  of  TT»d«  rv^ii!atiun«  iiiixiilied,  iad  MMh  qMtema 
will  not,  therefore,  he  rotiHidiT^i  in  tlii*  Pa|>er. 

Iklvr«  foniiiiUriiig  tl:i-  v»ri<i'ifl  system*  indiridually,  it  miuht  be 
•tnt«d  that  the  majority  ot  faulta  are  diit  not  ao  moch  toth«  inSerent 
4iIhIi  IB  th*  qntam  iHtd  to  th«  niBlwk  of  ih»  piopw  and 
MMMiT  jnmmaut  to  aiDnn  nhtj.  n  motot'did  ■jtiuii  ths 
«lMlmi  «OBliBnity  of  the  enUie  aheathing  mullwCMWed,  and 
Itaii  ■kwHiing  moat  be  eDeOivol  v  earthed.  To  im  Mod  casing  in 
wet  pla«ea,  or  to  um  lead-covered  cables  in  the  preaenee  of  certain 
fume*,  or  iron  tubes  in  the  preaenee  of  othera,  ia  mere!  v  to  conrt 
disfwter,  while  no  nyrtem  la  jproof  againat  the  ujk?  nf  defectiTe 
material  or  winkles?  workuianahip.  For  puri«^es  of  corapariaon  llie 
following  talile  has  bi-en  prepared,  in  which  an  elfnrt  has  tieen  mmif 
to  rvpresent  t/v  tigurt'S  t-lit;  raloe  of  the  ditfertnt  propertie-  nf  a 
perfect  system,  and  the  extent  to  which  these  properties  are 


1.  WatertiKhtoei 

"pn  .. 


internal 


4.  Certainty  of  cSeotricikl  cm- 
tioutty  in  tiietal  iheathiog 

&  AeeeMibOity  o(  mtim  In  • 
«om|>)etM  jub  I  

6.  Flirrt  oqat  

7.  Rut  in  making  atMitions  ... 

8.  Kreedom  from  mttiog  away 

ia  old  buildinci   

9.  Difficulty  o{  wilfully  cooceal- 

InK  bad  work   

Vk  Safely  from  daonrof  injur- 
ing r\hUs  •lorfaig  traetion 


IVitai 


Perfect 

Scrcw'a 
tubaa. 

aimplM 
wirsa* 

Lead- 
eoverad 
twin. 

Wood 
casing. 

80 

90 

10 

80 

10 

5 

10 

10 

15 

is 

10 

15 

15 

IS 

7« 

6 

76 

10 

6 

10 

S 

* 

5 

8 

... 

5 

6 

25 

1 

7-6 

5 

6 

75 

75 

lOOD 

65 

629. 

7f> 

46 

Alihnugb  it  is  a  most  interesting  and  inatroctirc  coitiparison,  it 
should  ))e  t-^iDted  nnt  that  tlus  table  is  of  leas  practical  naa^  tor  the 
Tab.c  of  the  ditTer^nl  pp:<pcrties  depends  entirely  on  titt  dMi  of 
building  to  bo  wired,  and  differs  in  nearly  every  care. 

The  aefacta  in  a  system,  as  a  system,  may  oftentimes  l>e  overcome 
without  much  trouble,  ir'or  instance,  iJio  mechaaicji  wiiakacm  of 
Xvim.  viiiw  <■>  Im  tMdOj  got  over  by  patsiiig  the  cables  tlirough 
thoit  lengtu  of  ou  bunt,  where  expMcd  to  injury,  by  a  careful 
kmngement  of  the  tubea  in  a  screwed  tube  job,  or  by  lining  the 
tubes  internally  with  a  tuilable  substance  the  danger  of  internal 
MadHiMtiOB  may  ba  modified.  By  the  use  of  sp«<:ial  devices  th« 
dofttriaal  oontfauuly  of  the  sheathing  in  the  Simplex  syntMn  may  be 
improved.  In  one  sjstcm  of  twin-wiring  now  m  ase  a  mechanical 
iiielhrjd  of  joiiitinn  la  iiBtd.  The  niree,  after  soldering'  tt-^ether, 
arc  iiieulale<i  with  mica  discs  from  cikch  cllier  and  from  the  top 
and  iKillom  of  tlic  metal  box  in  whi-^'h  the  joint  is  made.  Such 
a  joint  is  eltcLricalU'  and  mechanically  safe,  tuid  wi  durable  m  Uio 
insulation  of  the  vulcanised  cable  itself,  and  much  more  to  than  the 
ordinary  unvulcwtised  lapped  Joints.  The  iulroductian  of  a  similar 
arraagtaant  ia  Ih*  taUqg  aifilaBiB  triU  baaaUpinlbaiightdiKc- 
tioB.  AtthapnanttiaMlliaaMafpiwiliii^MninaaaBathodof 
making  electrical  joints  is  tnmwainfl  Till  la  a  ciaaf  but  Mi  a 
reliable  method,  and  should  ba  diMOuagad,  and  aa  to  at  poidUa  aU 
joints  *houlil  be  i<oMere<l 

An  installation  of  wiring  hbuuld  be  complete  in  itself  without  the 
fittings,  and  the  fittin<;-'  attu>  aed  to  that  t'ley  mfiy  be  taken  down  at 
anv  time  when  painim^'  or  {'.ipetHi^,  nr  lor  >  leaning  the  fittings 
themwlvra.  lu  twin  wirii)^^  this  luf  l.cen  d  )iK  .  The  conductors  of 
the  twin  cable  aro  lohlereil  t  <  ^tpccuil  xuckels  I'ls^ing  thtuugb  an 
in«ulating  piece  contained  in  a  titling  attachment  box,  arranged 
that  lha  end  of  Iho  caUa  is  hrnulieuly  seilad  s  tlia  itiiiig  ia  wired 
to  a  special  ping.  Bt  tJiia  iliapla  amageoMnt  <AaelnIuia  are  as 
easily  t«inoved  as  table  standard*,  and  all  looio  ends  of  wirto  where 
fittings  are  not  erected  are  dispensed  with.  The  wiring  ii*  complete 
in  it^lf,  and  absolutely  watertif^ht  from  beginning  to  end. 

A  contractor  carrying  out  an  iiislulliktion  in  Cilasgow  is  subject  to. 
the  t«rnrt  of  the  tpeeincation  prepared  by  lha  consulting  angineer. 

*  Abstnet  ut  a  ra|ici  rtad  last  Wcdnaidv  befon  th*  Olsannr  Ixieal 
flMlhn  <f  tte  laatiurttanaf  UltotiiMl  EasiBaetat 


The  consul! iog  engineer  has  to  frame  bis  specifioitinn  lo  meet  thn 
requirements  of  the  eit^  engineers  "  ConditioiM  of  Supply,  and 
the  city  engineer  han  in  turn  to  conform  to  Roard  oi  Trade  re- 
quirement*. Doubtless  the  consulting  tngineer,  the  city  engineer, 
and  the  Board  of  Trade  an  dl  actaated  by  the  same  worthy  object 
of  enstirin^  a  high  standard  ia  electrical  work  ;  but  the  question  antes, 
have  not  important  points  been  tacrificed  to  seonm  a  qaestionable 
lieneHt.  Take  for  inttance  a  switchboard  for  nM  is  Owisow.  Not 
f'lily  hx*  C'Mth  {Mile  (if  a  switch  or  fmf  to  be  on  a  separate  base, 
hilt  even  tlie  |«inel  to  wlli^;h  the  two  middle  wirci  in  the  three- 
wire  svst.eiii  are  coniie'-texj  h;w  to  1*  divided.  T!ie  ndvantagds  thus 
ubtair-ed  Arc  not  »p]iarenl|  hut  the  additional  diHicultie^  therehr 
oiuiied  in  the  ivrraii(.'einetit  and  conitrurtion  of  the  bowl  are  reaL 
KlectriiAl  enj;itntrs  hine  now  li&d  a  very  con^iilerjible  experience 
of  what  is  rtqoired  to  ensure  a  satisfactory  and  asCt  installatuw 
aft  fmnt  MO  to  tfO  ntta,  and  it  ia  wmij  mw  tiaa  tiwt  • 
eommittat,  whidt  tdf^t  well  ba  eihaoan  fran  tta  Amo^tHm 
nf  Municipal  Gngineets,  be  appointed  ut  onee  sad  br  tiU  tO  IkMM 
dtriiiite  rule:*  for  the  wiring  of  (.uildings  which  mlia  wotM 
be  olllcially  recognised  by  the  Hoard  of  Trade  and  b«  univer- 
sally need.  The  first  thing  which  will  cheapen  the  cLit  of 
winng  i«  the  tntvdardising  of  all  eJectricsl  actt^-ioric,  and  this 
reriiains  )iti  )it»j!ut«  impOfsibility  no  long  us  eai  h  city  en^neer 
and  fire  oilice  superintendent  is  thft  author  of  his  own  regu- 
iations,  Tliere  is  surely  no  rea-ion  why  «  foae  has  to  1mi 
twwis  «e  lutig  in  Kdinburgh  as  in  Ulaagow,  or  why,  if  fuies  in 
ceiling  roses  are  dangerous  in  one  town  they  can  ba  aaaiidiaad 
safe  in  anotlier.  It  l«ing  once  definitely  decided  tint  a  eailabi 
Ana  ba  Ibk,  li&,or  Sia.  lou^tbat  eeiUna  roses  are  to  be  mada 
widi  ftana  OTvifhmt^  that  awitebea  an  to  ha^e  porcelain  or  biaaa 
coven,  manufacturers  will  be  abb  to  fioduoe  aeceMoriaa  in  laqgia 
quantities  at  cheaper  rates.  Wiiiag^jMM  can  be  perfteted  tai  detefl, 
and  contractors  wiU  be  able  to  keep  a  stock  instead  of  a  museum. 

With  the  exception  of  incandescent  lamns  and  motors,  it  is  prcsible  to 
standardise  all  other  accessories.  When  itiis  very  de^irahle  chun^je  )ias 
been  accomplished  the  duties  of  thecon.'ii.ltinii;  eni;iueer  will  gr-atly 
moditied.  It  will  th«i  lie  necessary  for  htm  only  to  ^eltL-l  tlie  nysteiu 
hvtil  Miitcd  Uo  any  particiilnr  cme,  Rpeeifv  the  addilionat  prectiitioiu 
msmmmsy,  pix'psi^  the  -'"lieme  of  n''rtribnt!t»n,  nali.sfy  hirii'telf  »«  to 
the  quality  of  all  materials  n-:'d,  and  st-t  that  tlie  «  ork  of  erection 
is  properly  carried  out.  It  is  surely  not  neccgMiry  for  cousuking  engi- 
neers to  specify  the  maker  of  the  various  aa:«i«orie«  to  be  used.  1m 
practice  of  manufacturers'  agents  approaching  oonsolting  enginaan 
with  tha  oljact  of  having  their  ptododts  specified  to  the  exdiuini 
of  all  othan  is  one  which  ought  to  ba  discontinued,  and  menaha- 
loma  taly  ought  to  deal  with  ooatm^oia,  who  an  the  purchaeen. 

A  eoiiMilting  engineer  having  selected  a  •ystem.  prepared  a 
scheme,  examined  and  approved  of  the  material  to  oe  used,  and 
snperintended  the  work  of  erection,  the  responsibility  rests  with 
him,  and  it  is  hardly  fair  to  the  contractor  to  withhold  his  profit  for 
a  year  in  caw  aomcihint;  shoidd  K-'  w  ron^,'.  If  it  be  neceasary  that 
mjmethin^  be  withheld,  mit:ht  ;t  not  be  better  that  this  saousUuag 
he  the  eon.iulLiu^;  euKinecr  i!  fee,  and  that  out  of  this  any  necessary 
repair*  be  made.  This  would  probably  raise  the  standard  of 
electrical  work,  resulting  in  the  engineer  paying  more  attention 
to  the  details,  and  giving  mon  peisonal  attendance  to  the  work,  at 
well  08  discantiaaaMa  ot  ^  my  dangerous  practice  of  alwafi 
accepting  the  loweil  Uadar,  howavcr  disproportionate  to  tha  attar 
prices  it  mav  be.  Oontractoie  in  general  will  not  object  to  a 
reasonable  suin,  say  per  cent  on  the  contract  sum  being  withheld, 
and  to  inch  terms  most  of  their  tub-eontrsctors  wouM  be  perfifPtly 
agreeable.  The  common  piaetice,  however,  of  wilhhuldinj{  10  per 
cent,  of  a  oontraet  for  twelve  month*  might  with  very  ^rea*  advan- 
luge  to  ontraolors  an'i  manufiirturtTs  l>e  di'icontinueil, 

Sttpply  companies  and  tire  otfices  should  ;ari:-omt  iusnsctois  to 
examine  Wink  d anna  erection.  Too  much  ixiih  i»  put  iiy  supply 
eooipanies  in  a  iind  insulation  test  whicli,  whtui  all  i*  satd  luiJ 
done,  it  a  very  poor  criterion  of  a  j'>t> ;  and  fire  offices  seem  to 
expect  that  a  contractor  who  has  sc*o>p«d  a  job  will,  in  filling  in 
th^  IblBi       Bi  it  warn  hia  own  death  warrant. 

tt  ia  sow  tima  that  aRhitccts  and  mesBurem  dc.->i<t  from  pn- 
paring  specifications  for  electrical  work,  and  either  emplov  a 
con&ulting  engineer,  or  allow  the  contmclors  to  prepare  their 
own  epeciticatjoos.  The  cTi  rt^  of  these  gentlemen  are  ln«(Uble 
in  the  extreme,  but  unf  riunut.ly  the  same  cannot  be  said  of 
the  re«ult»  of  their  laliouis.  Arcliitecls  iiii;'ht,  however,  render 
greet  cervico  !■)  the  elet' riciin  l.y  i emenihcnng  Ihiit  hii  eiibUa 
or  lul.e;  iei|Uirri  -p.ice  .i»  well  lU  the  pipe*  at  the  plumber 
and  ''>■  ln<'Viduif;  for  these  in  his  plans.  Whan 

tubes  are  u»ed  it  is  parlicuUrlv  important  that,  lor  the  mains  at 
least,  straight  runs  be  providad.  'Than  ii  Mrliap«  ni>  business  more 
nnnecMsomy  hendictpped  fhaa  tUa  one  in  which  we  ore  all  mora 
ni  laat  dlmllj  inlMWtid.  ami  we  iita«t  bear  in  mind  thai  to  remr  ly 
tha  dafteto  and  diUcaftiaa  iridch  --have  b««n  pointed  out  m  tins 
Paper  will  reuuirea  vwv  gnatcffoirt,  and  then  uaon^jr  no  body  \>y 
whom  this  effort  could  ta  BON  ap|aopiMtli|r  tuM  tBBB  tha  «M  oC 
which  wean  uiaqtbaq. 


Digitized  by  Gopgle 


944 


IHB  BMOTBlCaAW,  APEIL  18.  1901. 


1 2  A  8  8AU8BURY  COURT,  FLEET  8T,  LONOON. 
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4<i  IMUrt  rtlatin(c  U>  SuiterUttout,  AJzYrlhrm^n/s,  tmioUurUoimmmtltltn 
ihcuU  U  aidrnui  to  tU  PubUsktt"'T\i<'  V.i.y.n  y.vr  \  w  "  SalisbuTy-ccurt, 
FlHi  sirtel.  LtmitM,  E  C.  Chtqutt  anj  ttonty  OrUn  ,k'^U  bs  mad) 
fiiyaUt  to  "The  Elbctrician "  Prmti»t  mi  PabUtkim  Cmsmn, 

All  UOorMUUmfUtUnmiH'mm^tiltn, 

d\i  UlUft  for  UutrHan  M  "Th<  ELScntcUN,'  or  tntMhtg  ftwiNoM. 
mmti  U  teomUmM  by  lk$  nam$  aiU  Uiirm  •/  M«  Wtittf  il  mMnm*  M 
jpcd  faith.   No  netici  wkatntr  ii  lakm  of  anonyminu  ttmnnniuUiont. 

"Tin  EleCTKICIAN  "  it  fuh  i>kU  ntry  Friday  mc^ninn,  in  timi  f  or  iU 
WUfnktg  maiU.  It  it  on  t*U  at  Mi  railway  bookilaiit  tkroHfhoat  tht 
JOagim  M  PrUiiy  wtcmmit,  mti  tan  bi  obtaiuH  of  all  BockuUtn  m»d 
Ntmttmdori;  or  iirttt  from  tk$  Publiikintf  OgUtt,  as  abau 

•ibwilptioia  BatM,— The  Rale*  fei  SuUeripHons  !o  "Tin  ELBcniCtM* 
are  u  undet :—        Y«a«      HAt.r-VtAi     QiiAsrim  ^  Poit  fre«« 
VbIM  nactfoia  MclM.    ...    1M.M.    _    Ta.(M.      V  panUe 
PmMVBIm...   101.04.    _    lta.Od.    .   ti.04.  linadTuice. 

ym  Vdmm  ^  Xm  Elictuciam  "  towtmtta  kt  AprU  mi  OtUAm. 


"TW  afenaeMir"ifliw  ■w^HwmI  ■Iwihim  t»  AtimHim.  itlMi 

bf  t»M  thit  larrMt  etrenUUoa  of  My  bgltah  llMtrlMtl  vapar,  and 

oimlataa  aU  oT«r  tb*  World.    Tkit  ttatmmU  it  gtutraatMi, 
Airtrtittmtni  HaUs,  «<.,  forwari4j  o»  atpUftbm  to  tkt  PMiiktr. 
Tkadb  ADvaRTistMCNTS  intnMfor  tkt  currint  ittua  mutt  rtack  tkt  Ofict 

itotUttr  Hum  Firtt  Pott  ottThmtii^,  Btm$walt  of  isfiritig  odMrlitamaiU 
.  mrim  mi aUmMuu $nlmilataimmimiirifwmtlttiitPMiihtr'$itmit 

Wiiiutitr.  Wfa/ftr  Aimribmmb  tf  Waiituit^  mon^. 
Omcui.  AMmnmcsMKim,  Adctiohi,  mi  Smaix  AomTunajrrt 

Mc*/Ma/  to  6  P.H.  OH  Thnnday. 


 ITOW.M.I.M.B, 
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■UOTXIOAL  BOOKS  AND  PUBUOATIOMB. 
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■otitb  rowm  aM  tumni*.  Br  a.  Tuwun  oaub.  mo* 

li>.  M.,  n>tl  tn». 
IVBKJJUBX  CABU  LATIBB  AIB 

»nir.  PrtM  Ik.  td.,  poet  ftM, 
nZCTBICAL  LABOtUOIn  _ 
Adrasoad).  Ain— iHyBftJiA. 
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BLXCT&OBAeBZnCTHXOBT.    By  OLrvra  Heatisidi.   Vol.1.  Prioe 

SKB  ALTZBBATB  OBSBBBt  T&AIiarOSkxB  ^B  THBOBT  ABO 
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.     KLECrUC  CirXUllTa.  Biw  Kuitidk.   Frio  laa.  ed.,  Mwt  Itm.  VOL.  II>- 

ILA..  D.8a.,  r.BJL  Btw BdlUMTHSSSSfi BMnM^  ■Mat'te 
■ABBXTIO  IBDBCnOB  IB  IBOB  ABO  OTHXB  IIXTAU.  BtPioI 

J.  A.  Kwiaa.  M.A.  »cir«dlUoa.  Ptlc«  lOa  M.,  port       j  ahwad  lla 
lUOniOMOXmrOWH.  ByA.T.Stnu.  10a.  «d.  poat  trMk 
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r.M.  WiTiiotiTB.  PrtMTt  Bd.  Bc.ifr«a.  '  waiwii^ 

XKZ  XBOABOBtCBBT  LAMP  ABD  IT«  VABITTACTinX.   Br  Gtuan 
8.BAK.  PrtoaTi.  M.,Bo.ttrMi.  oyuiLHBn 

A  PMKR  BOOK  or  XLECTBiCAi,  ueijrzuiiie  roxxvL^  b. 

W.«uni.ai>dn.  M.  K:i,w  in    Prica  r».  ad.       p.,«t  tro«  7i  S  I  ,  «*rij»a  8,  ■ 
liaw  adltloarfii'1)  ;i  i  ■>  1^  wi .  i  - 
"tBBBLBCTBICIAB  '  PAIJUOW.    In  Two  VoU.    P»,.^r  onTera,  1. 
poyltTv.  !i  2.1  i«r<i«4  aloUi  h.  td.,  poM  trM  ta.  M.  .mIl  gia«ii 

Vrtoi^ri  ,  I  ,         fre*  ^d.  ■"-•^ 

WIBBtEAl  TELEOiAPHTi  HiO!»Au.mo  aobom  Spaot  without  W«m 

»i  E1-ICTT.1:  Wats*.  Bj  Dr.  O.  J.  Locaa.  Ncwidlttoa.  Prtoaia.  imL 
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B.A.   To  Kvfaraan,  llKil. 
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WIBUta  RULES  AND  THE  IMSTITOTIOM. 
x  Tint  thit  noeting  ta  of  opinicm  tint  the  IdaHtaHoa 

should  lake  f  ;ch  stops  as  it  thinki  be?t  to  secure  uniformity 
in  rules  by  prcdsicg  on  supply  CQiiipaniGS,  muaioipAl  engiliMn, 
and  fire  offices  the  advantage  of  adoptiog  nlw  to  b«  dnvB 
np  by  tfaa  Inatitation  baaed  on  the  preflent  ones  ah  a  standatd, 
with  snoh  modifications  only  as  local  conditions  may  neoee- 
eitatc."  This  rc  h  olution  fxaa  passod  at  a  crowded  meeting  of  the 
Institation  of  Eleotdoal  fngioMCS  over  two  jwa  ago— Folk  8^ 
1899— Bftec  Am  bMring  of  tfaeao  Pipon  doilodag  th«  urn- 
uniformity  of  tho  various  codes  of  wiring  roles  enforoed  in  this 
country,  nml  after  two  long  evenings  had  been  oceapied  by  a  one- 
sided discussion  of  them.    The  same  complaint  was  repeated 
by  every  speaker :  too  many  wiriag  rolee  uid  too  gnot  • 
diveigeoee  in  tho  pvMtle*  Moh  art  hkjn  down.  Boidiag  tlio 
resolution  after  Ibis  lapse  of  time,  without  tho  discussion  fresh 
in  one's  memory,  it  is  not,  perhaps,  quite  clear  what  the 
meeting  wished  the  InstitatioD  to  do.  It  would  no  doabt  hAW 
been  better  if  the  resolution  had  been  in  the  form  of  a  diieot 
instmetion  to  the  GonnoQ  instead  of  merely  a  vague  reeooi- 
mendation  that  thn  Institution  should  take  such  steps  as  it 
thought  beat.   However,  it  must  not  be  forgotten  that  the 
resolution  was  proposed  fanpnoaqita  at  •  Mo  hour  Bftir 
the  diMossion  had  drawn  to  a  doae;  if  it  had  boi>n  put 
forward  at  tho  oommoooement  of  a  meeting  and  its  term3 
csriifully  weighed  and  discussed,  something  better  might  have 
been  evolved.  liemtheieMt  whether  the  zeoolation 
that  Btepo  wan  to  be  taiMB  to  ptaaa  anpply 
municipal  engineers,  and  tire  offices  generally  to  follow  the 
advice  of  the  Institution  in  matters  relating  to  wiring  rolee, 
or  whether  it  desired  the  Coonoil  to  issue  a  serit  s  of  modifica- 
iiooB  of  the  then  exiatiog  ralea  to  meet  eaoh  eziating  aet  of 
loealeanditKns,  one  thing  is  dear :  the  deefafewaaflietdeiiaite 
and  immediate  action  shouKl  be  taken^;  yet,  so  far,  prscticsUy 
nothing  eci  ma  to  have  been  done.    A  week  after  this  resolu- 
tion was  passed  the  chairman  announced  that  the  old  Wiring 
Itnlea  Committee  had  been  re-elected.  Binoe  then  we  beUera 
that  a  few  meetinga  have  taken  place,  and  that  tha  constitu- 
tion of  the  committee  ha^  be«n  hIi  ;htly  changed,  but  no  result 
has  been  announced.    New  fire  office  rules  have  been  isnied, 
new  supply  eogioeers'  roles  liave  been  imposed,  the  electrioal 
adviser  to  the  Phu  nix  Fire  Offioe  has  issued  two  new  editions 
of  Avirin^  rules  and  stilt  closes  fals  eyes  to  the  action  of  the 
iLiirt. lur.iiMi,        tliu  Iii-.'.iLiii.iiu  Wiring  iiules  Committee  has 
shown  no  outward  and  visible  aigns  of  aoUon.  The  Umucipal 
EleotriealAaaoebtka,  whioh  alao  raaagniaaa  thanaoMilirel 
to  await  the  oMtl  Biove  of  the  oUar 
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batHtttfcnt  InitMd  of  ianiiiK  rata  of  ito  «im,  bat  ira  few  ito 

paiienee  may  foon  be  exliausted.  Wiring  eontractora  arc  once 
again  Bbowing  their  difcontenl  readiog  Papers  at  lo«al 
seoUoas  of  the  InclitaiioD— ve  pablub  abstrMls  of  two 
gath.  Pagm  ia  thif  imw;  Mid  itiU  (b*  panmt  Institatum 
doM  Bodiinf  •  Ur*  BiiuraBrr*!  Bftp«  begiiH  snd  tmig  irilb 
plain  speaking.  What  we  want,  as  he  says,  Is  "  one  definite 
and  oomprehensiTa  set  of  rules,  rales  which  aball  be  self- 
IntninooB,  needing  no  Intefnatw,  rales  tliat  the  wayfaring 
man.  though  a  jerry  wiremaa,  flaa  vndaiitend  tod  work  to, 
and  ralflB,  therefore,  that  may  be  enforecd."  B*  ably  ctltkiiM 
the  existing  regulatious  and  dcifeclE,  otcd  the  Institation  rules 
do  not  aeoapo  hia  tharp  eje  and  bis  test  of  actual  working 
tacfuduaet.  B»  ttim  fat  •tondardisatioo  ud  "  wholenle 
fcrapping"  of  uselessly  mu]tii)lied  codoa  of  wiring  rolea,  and 
e¥ei)'  wiring  contractor  will  echo  this  sentiment.  The 
Institution  of  Electrical  Englnoers  is  ossontially  tlu'  body  to 
taka  this  mattec  in  baiid.  It  abould  be  easy  for  a  oom- 
ntttN  of  ttw  Inrtiialum,  fbntfld  of  nun  wilh  an  Mtaal 
practical  experiencfl  in  hn-^'^  'viring,  to  draw  iip  in  the  form  of 
regulations  the  essential  pomta  to  be  obsorvcJ  iu  good  bou^- 
wiring  practice.  Nor  should  any  difficulty  be  experienced  in 
imritiog  the  opinions  of  the  vadoiw  authors  of  exMtiQg  Hieing 
rates  and  issuers  of  speoiilMitknis  with  regard  to  laoh  •  draft 
oode,  and,  after  finally  p^^rfecting  it  by  mailing  use  of  tbo  most 
useful  suggestions  and  oritLnsms,  in  obtaining  the  adhesion  to 
ik  of  iliOM  prioaipdljr  oonosined  and  those  who  are  now  the 
prinoipal  delinquents.  Perhaps  the  present  Wiring  Bales 
Committee  is  so  constituted — the  names  of  its  members  have 
not  been  published—and  perhaps  they  have  already  proceeded 
iQ  tiiis  way  and  ban  tMsAj  brought  th^  laboan  to  »  oon- 
oluako.  Lot  vm  bofo  that  things  a»e  iit  m  advaaosd  a  ttots, 
and  that  when  the  new  Tnftitr.tion  rules  are  pnbliabcd  the 
principal  feature  of  them  wiU  be  a  list  of  the  various  bodies 
which  have  pledged  tbauMlvai  to  MOepI  than  M  tho  OM  iad 
only  standard. 

TBI  PABIS  £XHlfiiIiON.--XVL* 
(bt  our  sraoiAii  ooramronmr.) 

To  dt'-al  in  detail  with  all  the  electrical  mensnring  instru- 
ments eihibited  in  I'aris  last  year  would  iiU  a  volume  in  iteelf. 
MooreoTer,  it  would  be  a  hard  task,  for  probably  the  greater 
Btunbar  of  irata  exhibiting  instruiaaats  were  ; alisfiod  to  place 
tbem  in  depaal  lodiad  glass  sbowouea,  beside  which  an 
attendant  only  appsMOd  at  thooe  rare  moments  when  the  jury 
of  the  section  was  ezpaoled  to  awht  its  hasty  round.  Other 
axUfatta  of  Instruments  were  freqnantly  combined  with  exhi- 
bte  of  koi^pealcing  phonograpbBt  lood-^rbing  Wimshurst 
rMw"'^^  lay  wireless  talsnifli  trnttabM  tod  itmilar  things 
to  attiaet  tito  public,  with  tbo  RBUt  tiMit  otowda  congregated 
and  formed  a  barrier  between  electrical  wgiaeeis  ana  the 
instruments  they  might  desire  to  inspect.  Firms  frequently 
complain  of  the  email  number  of  orders  accruing  from  show- 
ing their  manufactures  at  exhibition?,  bat  they  forget  that 
the  mere  view  uf  the  finely  pob.sbeJ  bratis  oiicriors  of  instru- 
ments, wbetbiir  or  net  set  qQ  with  a  shower  of  12in.  f^parkii 
or  the  croaking  of  the  latest  music  hall  ditty  through  a  big 
funnel,  Joes  not  in  itself  attract  purohasors.  Those  who  bad 
a  t(«hnical  attendant  at  their  etand  during  Ihi;  coursn  of  the 
exhibition  probably  had  no  cause  to  complain.  The  following 
notes,  however,  will  convey  an  idea  of  the  nauire  tif  nome  of 
the  instrnmentB  exhibited,  and  occasional  features  of  novelty. 

Ono  could  not  but  be  struck  with  the  large  number  of 
lastramanta  sbowa  for  teaiiag  irou— in  bak,  GoBtinental 
andkafs  Intfo  jKioatoS  their  attmlUNi  higely  to  tha  deaigtt  of 

'  rrevi'ju^  .iiljilea  j«|'|«..rKil  iii  7'hc  £lrttr[-i<tn  of  JuIt  20  Bad  27  ; 
Aug.  3, 24  and  il  ;  Sept.  14  nnri  28  :  Uct.  6, 12  uJ  26  ;  Has.  2, 16  MtdaO, 
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such  instruments  in  recent  years.  As,  however,  we  are  so 
well  semd  io  tbli  ooantay  wub  Pcof.  Ewing'a  iBatRHiMDte  of 
this  daaa,  it  ia  meadhaa  to  go  into  tho  MaSl  «f  tho  biotali 
types  of  permeability  and  liyiiawiia  lailOW  ImNl  Iuo 
difierent  types  of  "  permeoiHaloia'*  ond  lijitamaw  wiatew 
exhibited  by  the  firm  of  J,  Oai^antier  were  among  tto  moat 
interesting,  and  also  the  T)a  Bois  magnetic  balance  made  by 
Messrs.  Siemens  and  Ilabke. 

CooKidirable  attention  was  paid  by  Continentftl  visitors  to 
the  Kelvin  inatrumenta  eTbibited  by  Mcsiire.  .lames  White. 
The  majority  of  these  were  of  the  patterns  already  well  known 
to  the  majority  of  our  readers;  but  it  was,  nevertheless,  inter- 
esting to  see  a  collection  of  practically  all  tho  moasuring 
instruments  made  by  this  firm.  Among  their  newer  instru 
merits  were  a  masimnm  cntont  which  could  bo  converted  to  a 
miniinara  cutout  by  the  motion  of  a  hamlle  and  a  three  phase 
wattmeter.  The  connections  of  the  latter  are  shown  in 
Fig.  107.  In  its  general  lines  the  wattmeter  resembles  tbo 
Kelvin  single-phase  engine-room  wattmeter.  It  oontahis, 
however,  two  sets  of  fixed  coils,  mounted  on  the  oppoeite  sido 
of  a  thick  vulcanite  slab.  Saspended  inside  these  coils  are 
two  sets  of  mo\'able  coils  carried  on  the  same  spindle, 
the  pointer  baing  also  oanied  on  this  sj^iodle.  Tha  onl* 
opanng  in  tbo  TOMiallo  ilaib  ia  tbo  apudte.  The  flxaa 
coili  iio  in  two  onaa  of  tho  mtin  afraottj  and  thoahaat  ooOa 
ar»  eoonaoled  lonat  tfaiovgh  BOD-indnBttn  waialMBan  ai 
shown  in  the  diagram.  With  iastramtBls  for  low  pfsaaaioa 
these  resistanoes  are  Indnded  in  tbo  doao,  buk  foe  b^har 
preaaons  they  mo  aepovBiai. 


Fm.  MTi^OsnnMnnnis  or  Knvn  Tbobo'Phuo  WMmsiaa. 


Messrs.  (.'rompton  it  Co.  ehowetl  instrument!?  only,  and  not 
any  dynamos  or  heavy  machinery.  All  tho  galvanometers, 
ammeters,  and  voltmetora  were  of  tho  moving  coil  type.  A 
particularly  useful  and  practical  form  of  d'Araonval  type 
galvanometer,  with  a  pivoted  coil  and  a  paUadium  hair-spring, 
was  included  in  the  exhibit,  deflecting  1mm.  on  the  scale 
with  lo'ooth  volt,  and  also  a  milliampere meter  of  similar 
design.  Beaidos  the  dimlay  of  Oromptoii  potentiomatois  and 
accessoriso,  was  also  ft  tMrmometor  oonaMiag  of  a  maagaafat 
and  pktiniMi  aoil  oonneoted  to  ft  diJimntial  galTaooneter, 
and  •  liao  ongina-Mom  rattaMtec  laodbg  troat  su6  to  245 
volte,  wltli  4f fiaion  abont  |in.  wide.  Another  Bfillah 
maker  wfta  tho  Oambildgs  BolaiiitiSo  InstramMtt  Co.,  whidh 
was  represented  by  the  Daddell  oiciUograph. 

Mctsrs.  FirelU  &  Go.  of  Milan  had  a  simple  but  eS'ectt\e 
ekcLroBiatic  "  ki'ti-voUrr.eter  "  on  their  stand,  deaigucd  by  their 
engineer,  Mr.  E.  .lona,  to  nicasure  directly  the  voltage  on  a 
25,000  volt  cable,  which  they  exhibited  under  presBure.  A  plan 
and  coction  of  llie  voltmeter  is  given  in  Fig.  108.  A  fixed 
plate,  A,  exerts  an  attraction  on  the  movable  one,  H.  These 
two  plates  are  unclosed  ia  a  cylindrical  coppur  case,  M,  and 
the  whole  ia  placed  in  a  glasa  cup,  V,  filled  with  vaseline  oil. 
C  is  a  glMS  shade,  from  the  top  of  which  the  pule  1"  projects, 
tl)i3  being  connected  to  the  movable  plate  by  thin  metal 
wire  D.  Tho  apparatus  rests  on  an  ebonite  stool  T,  whose 
legs,  3,  are  also  of  ebonite.  Two  weights  are  provided. 
When  one  of  these,  weighing  O  S60  grammes,  is  placed  on  toe 
hook  W,  one  scale  division  corresponds  to  SOO  volts,  and  tha 
raoga  extends  to  80^000  volte.  With  the  other  weight,  weigh- 
ing 1-400  gnminaa,  one  divirion  oorresponds  to  1,000  volts, 
and  ft  limitorSO^MWTOIIaaon  bo  faidiieftted.  Tbsfriaoi|ilo 
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is  of  oonne  the  same  as  the  Kelvin  kilo-voltmeter,  but  the 
inBtniment  is  mora  oompkct,  taking  up  muoh  less  space,  and 
it  differs  from  the  Kelm  instrument  bj  having  both  plates 
insulated  aod  by  the  surrounding  of  the  platM  with  dl. 

The  26,000  toIu  was  produced  bj  ttep'Up  transformers 
from  tbeailiibitiaiii  Mrii-proawm  thiee-jhw  mains,  the  cable 
ikoim QDte piNNamMing a  tfana-flora 3 x 30 n.  mm.  cable 
iaMM  te  80,000  nttt  fmnn.  Ai  m«  iii  Fig.  100, 
lib*  flikk  it  famlrtel  irilh  ratbw  and  iBqpngMM 
j«te.  Aiwniil  Ifae  copper  comes  a  layer  of  indiaRnwi^  «w 
wliicb  an  aUtntata  ujm  of  jute  and  paper,  and  Hit  ffate 


FHb  Uai— rnnxi  *  Oo.'a  EucnMTATw  Vountw.  Sesbi  8la.sl{|. 

OOMtbus  formed  are  laid  np  and  oovered  with  some  more 

JtttoiDd  paper  overall.    Ni  xi  iLo  cable  is  dried  urul  impn  c; 
Baled  in  a  vacuum,  as  is  dono  with  paper  cabkt,  and  i.^  lead 
I'overcd  and  armoured  in  Ihe  uaunl  way.    The  rubber,  I  was 
inf(ini:(  <],  is  of  special  constitution  to  witiiatand  oils  and  the 
various  trcatiixut  to  vfakh  it  ii  tal^/iitMibtdiag1ib»  wmobia- 

tarn  of  the  c;ibl< , 

'I'o  i'how  to  the  Bcoptioal  paUic  that  IhiB  pressure  vas 
rciilly  pruiiucod  aiid  was  employed  to  charge  the  cable,  two 
expedients  were  adopted  besides  the  Toltmeter  already  de- 
aoribed.   One  waa  a  glaring  signboMd  of  400  inoandMoeDt 


lamps  in  three  serioj,  alar  conuocttid  on  the;  threc-pha;ie  mams. 
Thaaa  were  mounted  on  an  iuaulating  base  of  ebonite  Acd  a 
simple  devioe  was  employed  for  short-circuiting  &n\  kmp 
that  burnt  oni  The  two  wires  Icadmg  to  each  lamp  had 
a  piece  of  sUfceowwd  irire  wrapped  round  them.  Normally, 
WMO  the  lamp  imi  bamiag,  th«  voltage  aeroe]  its  tenwiiMih 
waa  not  sofiScMat  to  apurk  fbmqgh  the  silk  covering  of  tUi 
extra  wire,  bat  as  soon  m  tba  lanp  burnt  out,  the  fall  pisason 
be«ame  appUsd  to  tlia  thto  silk  oovwiagB  and  thaae  bomt  off 
IsMiag  Oa  knm  ihM«.«iiaaitod  lif  the  win  wUah  had  tlw 
beoonw  band.  Tbaoilurda^todiQwtlMUi^valtigawa 
Pfof.  Amo's  prett^f  experiment  of  a  panttn  Uoek  wUA 
rotates  when  placed  in  the  rotatory  eleetrastatia  field  piu^Mal 
b}'  three  segments  chafed  with  a  high  three-phase  Toltage. 

Other  Continental  makers  seemed  to  follow  more  or  Iwthe 
same  rule  as  in  thia  country  for  radinl  ll]ickncs3  of  in.salatinn. 
For  instance,  the  5,000  volt  tlirw  ciire  cable  made  by  iho 
Soci^te  des  Xylophones  f^  r  Motropolitain  railway,  and 
shown  at  the  exhibition,  had  three  HO  t><i.  mm.  condneton, 
each  with  (>:<  mm.  radial  thick  no;)  ( if  jiaiior  and  j  ate  insulation. 
These  cables  had  a  diameter  of  (iiimiu.  under  the  lead  aod 
were  double-lead-oovercd  and  stetd  tape  ar!ui)uri>d.  Two  other 
exhibits  of  Uessrs.  I'ireUi  &  Co.  may  be  mentioned.  Uae  was 
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a  vulcanised  rubber  cable  with  a  coating  of  tin-foil  over  the 
copper  in  place  of  the  usual  tiDning,  and  the  other  a  sample 
of  some  extremely  thin  ebonite  whii^h  was  as  flexible  as  clotii 
and  would  seem  to  ha  adaptable  to  many  useful  purposes  for 


Osftcd  Blsetife  Oa  (Ltd.). 

If  due  allowance  be  made  for  the  adverse  cfTtcl  of  the  higher 
coal  prices,  the  accounts  of  the  Oxford  undertaking  for  IIKK) 
indicate  a  distinct  general  improvement  on  the  results  of  the 
praeeding  year.  What  was,  considering  the  position  of  th* 
^Mi,  the  moderate  faal  cost  of  0'634d  par  unit  in  1899  wu 
«HHM«a  last  year  by  0  126d.  per  n&it.  NotwitbltoiwHng 
this  inOBaased  expenditure,  howsTer,  the  generating  OOSU 
vaM,  M  ft  wbok^  ndnoad.  Untetimataly,  then  was  a  mnoh 
MMtar  eipenffitore  in  wriBlianM  of  mains,  whiob  hum 
iiaa  neutralised  the  iraptmvilMal  aOMsd  in  tn*  gSB—tillg 
and  management  expense!. 

The  high  repairs  expenditan  at  the  station  conthWM  to 
mar  the  aggregate  geomatmg  and  works  cost  figonii  It  ii^ 
l:ovre'.er,  a  very  promliiiig  qgn  to  flod  tlkif  Itnof  Bvointo 

much  improved. 

AVith  Ihi'  total  cost.-i  p:r  unit  remaining  praoticftlly  con-iiint 
it  is  natuml  ihut  ii  reduced  tarifT  .should  be  accouii'-iuied  by  a 
diminished  returo  on  the  CApital  involved.  The  ilividenii  '  f 
5  per  cent  was  repeated,  but  the  allocation  to  the  reserve  and 
renewal  of  plani  aoooml  wii  00^  £U0  w  ifBinst  41,000 
in  1899. 

The  year's  output  was  18-4  par  oaot.  above  that  of  1S£>9, 
the  kMd-faetor  wie  11-8  pur  eoat,  and  the  iaarasao  in  the 
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OaaMdi*  BI«etrie  Sapply  Oo.  (Ltd.). 

In  reducing  tlic  coat  of  electricity  per  unit  in  the  face  o( 
Ihe  higher  coal  prices  kht  veiir,  Cambridge  has  done  vory  well 
indeed.  In  fact,  the  fuel  item  for  I'.'OO  is  practically  tho  same 
88  in  1899-~  at  the  somewhat  hi;;h  figure  of  lOld.  per  unit. 
Thlt  expenditure  on  cojI  was  in  excess  of  thu  average,  oven 
flonddoriDg  the  moderate  output  and  the  low  load-factor  of 
9^6  per  eent.  which  obtained  last  year.  The  items  of  wagea 
Hid  of  repairs  at  tho  station  present  meet  Batisfacton  figona 
—indeed,  all  the  items  of  expenditure,  excepting"  (m,  «Ht% 
mter,  Mid  stores,"  show  excellent  nsnlts  io  tlM  oinamBtMHiM. 

Al  6-6d.  per  unit  the  total  nmam  par  mlt  w  b%b,  tnd  we 
fhonld  sav  tb»t  the  Mwea  fat  oiunBt  in  fom  are  acting 
prejudically  on  tilt  tuie  of  expawdon  of  flie  mdntaking. 

Lut  rear  the  oatpnt  ms  19'8  per  oent.  above  that  of  1800, 
while  the  inorease  in  the  lamp  conneetioas  was  barely 
11  4  per  cent. 

The  following  ia  a  list  of  eleotrie  anpplj  works  the  aoeoaata 
ol  vhiah  hnve  bean  eoeljaed,  kigeUiar  vith  the  dates  on 
MMdjsea  of  eeooonti  have  appeared 
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LoDg-distance  Telephony.  —  Telephonic  connection  has 
raeentlybeen  eifoctcd  between  Berlin  and  Bordeaux,  via  Paris, 
a  distance  of  1 ,200  mike. — Nice,  and  probably  otbw  plaeea  on 
the  Biviera,  wUl  be  pnl  wt9  taUdraoie  eoowraotoation  with 
Faaie  this  montb. 


80MB  HOTSS  ON  POLYPHASE  SDB-BUZIOM 
MACHINERY.*. 
BT  A.  a  nonau. 

(Ti  ;i(.nufr/  finm  page  009.) 

Tbc  ruuiiiug  peiliirni.incc  of  «jnchronoui«  (malar)  machiutry 
dep«nda  fo  much  npon  the  varifttions  in  the  velocity  of  the  puwcr- 
hourc  CD^nea  during  a  reTolotion,  and  upon  the  csulUtion^  aet  up 
by  the  ersf^e  goTenion^  that  if  these  variations  or  oseilladoas 
exceed  certain  well-defined  limit*  it  beoomca  imiioauble  to  opoata 
tlus  sub-tfaliwM  soeceisfnUy.  Hiat  this  matt  be  so  beoomet  dear 
when  it  is  eaosidaied  that  every  variation  in  the  sapnly  frequenqr 
(iluritii;  an  engine  reToliition)  b.-i-  to  be  taken  op  by  the  sab.atatioa 
machine.R  .ii^'ain.st  their  owu  iiioiuealum,  with  the  result  that  if  Ike 
armatures  ^;,'t  aowltniteii  ur  rvliirdcd  to  any  extent  from  thiscaure 
hunting  la  l.uun.J  tu  occur,  huiI  op<tnition  of  the  plant  beomie'S 
impossible  i:nti)  ihf  (>r<jti!rt>  uif  wnrkin^  pmpeily.  This  in  *  ctt*e  in 
which  tho  hiir.Mi^-  tj;,.-  .•mivviltr-  >  il-sc  'i  weil-.i^ Mju.I  cawe 
outside  the  amcJiiueti  UjcuidcIvi's.  Hut  uilbou^li  huuuog  may  be 
Bometims  aamad  in  this  way,  ihemed  vaiiatioos  in  the  engiaesan 
by  noasaBaaaaieiaMiyaoeoaiinalaMiife  to  it,  for  it  may  baataitsd 


Fm,  91— Coiuhiiied  l>.iaa|>inK  4'ijil  aod  Piekl  Cbil  8a|>|iart  for  725  n.a.n 
.SyaelNMieu  Moiw.  Sm«I,  U2  rem  par  ndn. ;  ftcqiMce/,  60  9d« ; 
i>eri|ilMnl  tpaed,  I^MIO  ft.  |Mr  aain. 

in  a  variety  of  ways  (of  which  co;,'iric-  i.  tls  i  iuii  is  one),  and  then 
incTGued  tiy  the  action  of  thoiuichuius  tbcuiwlvvs.  This  latter  case 
— ihatofhvDtiBgoatha  partof  ikn  ratatks  whan  Ike  pOWer-hooM 
engines  are  catiii^jr  ssilane— Is  of  caosUaiable  interMt. 

A  working  esnlaiiailion  of  what  happens  in  this  eaia  it  as  fidlows:— 
Ixi  a  flight  OMUlation  be  sat  up  between  the  machinea  by  any  little 
thins  that  miy  ocnr  with  Ihe  most  perfectly  dodgned  plant  it  Is 
poaaible  to  have,  such  as  a  sadden  \a.vgis  chingc  in  the  load,  a  shoft 
circuit,  or  fniil'v  iiettini;  of  t';  •  brushes  nii  one  niiichine,  or  an  cnf^ne 
hiuit.n^  i:i  llie  ji.iwer  -l.iv  ii  .Ino  t..  a  ^iiiall  niinhiii,  iti).  Thi.« 
Fliplit  i!-.'iUiUiiiii  i--  II rrip.iin.  il  li;,-  :i  uv.ikeiiitij,'  sn.l  distortion  of 
tilt  li.l  I  ;  ;i\  ..f  the  ijuuvcr'.cr.  Thi*  mure  fuct  of  lli'rc  bcin|,[  an 
oscilli.liou  iui^iiies  field  diatorlian,  for  a  li\cd  puiut  oa  tho  armature 
during  the  smog  is  either  a  little  ala  k1  uf  or  a  litUe  behind  tho  true 
position  (ootrcspondiiia  to  exact  Bynduoni'm)  it  should  have  at  this 
inataat.  This  maena  that  the  machine  i»  acting  cither  as  aganerator 
or  motor,  Ukiiig  either  a  leading  or  a  lafiKiUK  currast  ftom  the  lines, 
and  shifling  Uie  diminiahed  field  flux  to  one  or  other  of  the  pole 
horns.  The  armature  will  now  try  to  follow  this  chinge  of  field 
configuration,  taking  a  lar^;  current  in  tbc  reverse  direction  in  order 
to  do  IMJ.    I>ut  this  chnnuc  of  current  imiiiediatelr  distorts  the  field 


*  FkpimedbafcretlitliMtitutioaef  lOietiUel 
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wixjaflkBiipfldte^hwtiwi  toamiMhlMMgii>Mtt,iD<i  tJmi—taiw  wrong  timc«,  eauring  thorn  to  ilut  bnBttag  tlHu  Urn  eaoliiiwd 

•idB  tliN  to  nring  to  the  new  pomtiiML  Tkni  aadt  oidllatioB  of  tlie  effect  of  the  rarioat  iiiMhiDei  in  pwallel  i«  to  iiicreft«(>  thf  hanting 

•■■itaniililflmr  and  larger,  Md  the  fttld  dktortkn  it  matn  and  originally  >«et  np,  and  if  other  fub-»tation»  arc  in  paraliei  the  oecil* 

rijiiiitQ|iiMlytlMflnif«imtiMwilMgttea«^iimnr«BtiNlf  uhmi«  lj. mU^  >» tti.i^wi«^  tu^^  «nn.hiii«j 

.....        ..     *|\ion»i,»d  -  .  . 


KmjlnoitlMpaiblhM  to  tktpahl 


cm  icteliBgMi 


m  the 


■  I  ■■■        ■  II      I      I      I  ^  


I  1 


r  • 


Vio.  Ut-ftMl  SietigM)  Elmtidn  at  SOOkw.  VHvVbiw  (tiMliNNem  lliilnr.O«M»ttr  at  tlw  lUidchnlw  SiiHUi*  a*<toUgii. 
l,tiafmFer»to.:  flnq^HW^itO'vparaeft;  wlt^  LMNl/BOO-nft  ODii<lwtMllqrtbB£l«atridtfftll^dnyfi|wCb, 


Fi«._il.— Eud  Sucukiikil  Kiesaiiun  oJ  Ait«Oili:ig  '  uiriiiil  Mo'.or     MaiKbmter  S«]uani  Molor-0«n«»tnr. 


the  machine  evcntuallj'  F'wnTjf;ing  otit  of  syuehroTiijin.  ftaring  tlieise 
oocillatiMiu  llie  c-Jtiverter  U  acting  alU  ruaU  ly  as  generaUjr  or  raoUir 
Ipvii^  up  to,  ur  reociviug  p)wer  from,  tlie  other  coiirert«n  in  narallei 
with  1^  gifiig  tkin  IB  UH  i«a7  iltwattil^  I  airi 


cauMDg  them  t«  start  otcillating  alio.  It  it  tii>i»  oUyi' 'ii.'tly  i^itr 
to  ]ir(^vide  means  of  chocking  the  mciUatioot  while  thuy  ire  null 
ainall,  oth«twii«        yiiiX  get  «at  eS  ^Uo^  %n4  ipread  over  tho 
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Tin  Iparkiof;  and  Haahing  over  which  fre<juentty  takes  plac«  at 
cMDiniliatoTS  of  rotary  convcrtcri  when  hunting  ii  directly  due 
'to  tin  puliation  of  enL'r^:y.  ami  to  the  field  ih^tmliiai  ami  tluctuation, 
for  good  eotnmiitation  under  these  conditions  uatarally  becoineB 
iiiipo«sibIe.  The  (li«tnrtioii  ot  the  field  i.^  really  the  root  of  the 
■whole  matter,  and  if  this  is  prevented,  or  reduced  to  a  niininiuni, 
hunting  I'.'tnnot  occnr.  That  the  whole  magnetic  ByRtem  of  a  rotary 
converter  that  i«  hunting  is  in  a  very  disturbed  state  is  made  leadily 
•pnicBt  dwuw  wnkii^  FsrinitanM^aqaaiiwkaUiatlMbMHl 
IwfwwB  two  Held  pdw  ia  itimglr  ittiactad  irith  vaiiaUa  fom. 
Ana  matter  of  fact,  even  when  the  machines  are  working propeily 
there  ia  a  certain  amonnt  of  field  pulsation,  it  being  sometimes  easily 
poiiRihle  to  c.<itiiuate  the  speed  of  the  power-hooie  engines  from  the 
fiiiiall,  qnick  movement  of  the  pointer  of  the  field  amperemeter. 

Tliore  are  ctrtAiii  onniitioiis  of  working  which  tend  to  cause 
huiitin;;,  or  whicli  make  Imutmi;  wor:iu  r,hiiuld  it  he  set  up.  An 
cx.iiTiple  o(  I'f.r.  Inmier  ia  iliMrrunce  in  tin'  lorm  nf  the  K.M.F.  waves 
o:  i;i'!ieruMrs  :\ml  TMt.ari-.'i,  which  is  in  it.^lf  auffictent  in  some  caseii 
to  «tart  hunting,  but  eucli  ditl'erences  are,  a.1  a  rule,  not  aatticient  to 
giv«  liae  to  aerioua  troubUi  On  the  other  hand,  maehines  with 
■trang  armatnre  raaction,  or  working  mneh  undar^nitid,  are  more 
liaUe  to  hunt  than  thoae  with  strcmii  fields,  heeaiua  the  nugnatie 
flu  ia  moie  readily  distorted.  For  this  latter  reason  it  follows  that 
OveMBcitation  of  the  totaries  ia  a  condition  faronrable  to  SfOod 
opantiOB.  Apain,  the  momentam  of  the  converters  should  be  kept 
as  low  BR  pufisilde,  for  this  apparently  indirectly  aEaisLs  hunting,  and 
in  any  cam:  impairs  the  action  of  any  device  that  may  )>e  uaed  for 
dimping  the  oscillations  in  their  early  slagesi.  i^ome  engineers  state 
that  luui'.ui;,'  on  the  part  ol  thu  sub  sLalinn  pUut  ia  increased  by  tlie 
iiui«  lauce  ol  the  linos,  but  the  autlior  has  nut  yet  found  this,  and 
cmi^iilci?  that  a  moderate  amount  of  eelf-induction  in  the  lines  i- 
dir«cliy  Iwinelicial.  Cispacity  in  the  feeders,  on  the  other  hand,  doe." 
mfKtohmmmtthmmmt,  lajmetiQikliowavwvitiegeMniUy 
dnOealttoaifpualaflMeMiMit&at  airiife1iiatiii|;tnwioiMaimtliar. 
Tbe  main  caane  will  generally  be  found  to  lie  with  the  <m|riilW»,  and 
when  thi.^  i&  removed,  or  when  the  elfecta  of  field  distoram 
set  up  by  it  are  noutrmlised,  the  troubles  generally  disappear. 

SynchronOttt  motor  generators  are  far  less  likely  to  hunt 
(with  a  given  generating  plant  and  transmission  sygteiu)  than 
rotary  converters.  ThiB  in  because  there  ia  considerable 
armature  reaction  in  the  syiichrunous  motors,  which  tends  to 
<!amp  the  pul^tions  in  the  uriiiature  current  should  hunting 
be  set  up,  and  also  became  the  tield  sjetem  is  fed  at  a  ^t«uily 
pressure,  which  is  totally  iude{Nsndcnt  of  the  pressure  at  the 
tndr  oi  the  fetdera.  liut  with  unsuitable  engines  synchronous 
motors  will  hunt  badly,  th>  fnuntt  m  wo  direet-cumnt 
»ida  being  maoltcally  unalMiad  tknAv,  wUdi  ia  a  point  lo 
he  nolad.  Torn  dbuiotaktit  pntaaUotta  to  tlie  fcadw  nmBUM 
win,  of  cMim,  OGnr  to  jmt  tiw  Man  extant  as  wftE  ntaijr 
agnrerters. 

From  what  has  been  said  above,  it  will  be  teen  that  to 
ensure  the  yKiifcclly  lalitfactory  opetation  of  .lynchionous  sub- 
station mach-.iiery,  two  point--  mu.^t  be  atlendeii  tn.  Tlie  first 
U  to  take  r'MAX  c.trc  with  the  .selectinn  and  ojwraliun  of  the 
generating  adl  fub  ttati -'ii  I'laiit,  j^uti -  ularly  the  lumber,  so 
that  the  tendency  to  tct  iip  hunling  will  be  small  as 
possible  ;  and  the  second  is  to  provide  means  for  getting  rid 
of  the  bunting — that  is,  damp  the  armature  u^cillalioas  in 
iheir  c.irlier  fX.\,ii'^    .^lioubl  it  be  .--et  up. 

Some  eoiiiideiatiiin.s  reining  to  the  de*i^;^  ot  the  genemling  |ilant 
will  be  given  later,  while  regJirditii;  tlio  iiieAns  f>)r  damping  the 
oscillations  a  few  remarks  iiisy  be  made  here.  As  these  oscill^oos 
•nortwiliport  miationa,  it  ia  wfidit  that  it  niglit  Iw  p— MiU  to 
icdnn  ttem  conaidenbly  by  iwriiinlMl  niMnf ;  but  m  omI  of 
devices  for  tbu  purpose  would  be  out  of  the  <|ae»tion,  to  say  nothing 
of  other  objectionable  featareSk  On  the  other  hand,  the  oscillations 
are  acoompaoied  by,  and  intimately  connected  with,  the  field  distor- 
tion ai  deacribed  abovr,  and  eonser|uently  ii  thix  distortion  could  l>i- 
done  away  with,  bunting  woubl  In-  prcveuied  Ilajijiil  v,  vcrv  simple 
m;'l  ■  llectiii-  liie.iii-.  are  aviiilable  for  -u;i]in-:<-  jii:;  tin-  Hi  /.i irlinii . .f  the 

litid  I1m\.    -Ml  that  has  l>  In-  liotie  i-.  it>  lit  lln-  .'ViirlirDi  ii  in  I'.nrs 

i>r  rot.iry  convcrler^  with   '•  ■i,iUi|iiiiL,'  TKi<  i|i  vire,  wlii.  h 

lit  one  of  the  many  excvlleiit  ii\<.M  lu  iiolyphiuo  working  which 
hcve  reached  thi~  oountry  irum  the  Continent  via  the  Stales, 
ia  of  the  greatest 
the  worst  caaea  < 

bridge  the  polca  of  the  i^ynebnmout  niolon  or  rotaitai 

hviu  to  horn  by  cupper  )iUU.it  or  klri|M.   Tiiesu  will  hur  

(if  wiping  out  llie  di.stiirtion  uf  (he  main  magnetic  tlui,  and  there 
fore  uauipiii;;  the  arninliu.'  v-i  ilbitiunr,  by  rcaiion  ol  the  tddy 
cum-uta  prodii'-iNl  III  Iheiii  l>y  l)ic  iliu  due  lu  the  lai-ge  leading  and 
Isg^iiig  .itiiiatiire  riirri'd Li  — lli.it  iv  to  >ay.  ai  ■'■"Hi  a.'^lbe  aiiii  iture  of 
the  rotary  or  ^^ll'  bt..ii'iii.  inolvr  mait*  iii-ini,'.  .i  ■•.  iiiii]i,imi-ii  by  the 
field  di^t  irtiou  liotciibe^l  aUne,  the  <ijiii  j-iii;.'  tlox  iiioilisi  td  liy  the 
eddy  current.-i  in  the  copper  f.tri['3  blows  it  a»',«y  fioiii  between  the 
iii><le-hurn>',  dud  the  usctllaliuub  are  lhu»  dauijivd  i>ul  luagueti&ally 


ing  coils  produce  their  effect  just  where  it  is  wanted — namely, 
between  the  pole  horn.^.  It  i:-'  relatively  uf  little  USB  le  jntdnmpilM 
coiU  round  the  pule-iiiecc-.H.  The  mcUl  is  wanted  ttlliaBOimeleME 
pole  and  between  the  hnrus  o!  adjacent  pulea. 

The  dimension  ot  the  coj  jn^r  strips  connecting  tlie  i>olesofthe 
motor  or  rotary  can  be  varied  within  wide  limit.->  without  makiiu 
ij.i:  h  lil:'.^^n.[iije  to  the  damping  action.  The  losses  in  them  with 
actual  rour}-  converters  are  fonml  to  vary  from  O-fi  to  1°5  per  cent 
of thoonlfntoIthaBM«hina>dqwndiii|iQaaeinaanlaBees.  Anidea 
of  iba  aetaaldJmioiiani  of  oiimping  eoDe  ined  iapnetiee  is  given  by 
Fig.  9,  which  illnatiitei  the  bnmze  damping  oatls^  combined  with  the 
outside  cheeks  of  the  field  boblnns,  for  tne  synebmnous  motor  of  the 
fiOOkw.  two-phase  motor  generator  shown  in  rigs.  10, 1 1,  and  12.  The 
damping  strips  bridging  the  pole-horns  of  the  rotating  magnet  wheel 
are  cut  away  centrally,  ]iarlly  because  the  centre  portion  i.«  not  \  cry 
elfeclive,  but  priiirijially  in  order  to  prevent  the  veiitilati  ju  uf  tUe 
magnet  wheel  and  armature  being  impaired.  As  rotarv  rcir.i  rterB 
will  hunt  upon  slight  provocation,  such  m-achmes  should  alwavB  lie 
fitted  with  damping  c<dl»,  whatever  the  nature  of  the  engines.  'They 
need  only  be  used  with  svnchronous  motor  generators  when  too 

Kwer-atation  engines  are  badly  designed,  unlest  lighting  is  done 
m  tfao  ome  feeders.  In  this  case  it  will  geaeruly  pay  to  uae 
then.  Wlk  water-power  planta  they  axe  nnenlly  nnnceeasary  for 
either  dew  of  plant  Ob  the  other  kaa^iif  (he  eagiMo  «e  ?ei]r 


Flu  18.— End  S»:iwusl  Elevation  of  Cbntinnons-Ceimt  Oenaralor 

MaiicbcKler  Siusre  Motor-Oenenrtor. 


bad  they  Ahculd  bo  U'cd  uu  UiC  generator  held  p  j1«4  as  well,  i 
they  will  have  •  pveeiseljr  ainiler  effeat  (for  the  cow  i*  eimiltfX 
wai  reduce  the  ayadtvonliiag  emnt'  belvMB  tlie  guunnm 
prettiaelly  to  zero. 

One  nmlt  of  hnntingin  the  mb-atatione  ie  that  the  cnnent  in  the 
higb-pre«nre  feedew  imlsatea.  An  a  nwtUr  of  fact,  in  acconlance 
with  what  bus  already  been  said  above,  lliesy  pulsations  oc.  ur  lo  a 
certain  extent  men  wlien  hunting  is  alwnt,  for  they  are  due  to  the 
inherent  proi'tltiej  of  the  machine.-,  'i  lii.s  pulnitioii  of  current 
in  the  fetiders,  .iccoinp.iiiicd  a.^s  it  ii  by  correspondiog  puUalii>ns  in 
the  prcfsure,  bi-iujin-i  bij^blv  inconvenient  if  lighting  118.1  tJ  be  doCM 
directly  fr.irii  llif  f.'.-lci.^  in  (nicatiou.  Tlie  case  mi]{ht  arise,  for 
inttJince,  with  a  Uail-^iaiation  and  distribution  bj  ihiM piMW MU- 
rents  for  lighting  and  power,  combined  wilh  •  Olrael  eumnl  «a> 
tribntinnfkoiBattb>atatia»forthotnnwaj&  The  remedy,  fint  put 


,  value  in  such  cates,  and  niely  fails  to  atop   aetnally  into  pnetieo  by  Mr.  Kolben  in  eoonectioa  with  tJie  eleein* 
of  hnntiag.  All  thnt  has  lo  be  4am  it  to  div  supply  for  the  town  of  Piagne,  is  to  insert  choking  coUs  in  the 
'  *         *  eriea  from  i  high-pressiueaub-itetion  feeders,  th«ae  being  of  the  ihree-phsse  ttM 

e  the  elfecl    with  comtton  COW  for  three  pbtse  working.   The  output  of  the 


diNetly  ihey  coaioMBee  to  fenn.  U  will  be  obeemd  thatthe  damp-  <  at  the 


chukiug  coll  in  circuit  with  eich  feeder  should  be  abuut  3  per  cent 
ot  the  uuxinium  piwer  aWrboJ  by  the  synchronous  mschineiy 
r.iiiui  lid  ti.  it.  Thtts  in  I'cague,  for  iii«laiice,  in  one  r.w«  a  !>  "Jkw. 
sub  -taiinn  (with  l>Okw.  in  rwrvo)  is  toiinecleil  by  a  tbree-eoN 
cible  to  tlie  poHer-hi.ii  c  :j |  l,,lU^^  away,  «  three-pha.«-,  ehoking^eOU 
of  .'".kw-,  having  an  air  gap  adjustable  (by jNwkin^  P'^T'L!"/ 
11  :57'>in.,  being  m  series  willi  it  ™  ~ 
cull  are  given  in  Figs.  13  and 


L  The  principal  iuiurnsigns  of  thie ' 
1 4.  Tfaie  twftetian  in  the  pnaurr ' 


I  eid  of  the  feeder  whan  wtMttiruder  the  wont 
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eondiliona  (no  lunl)  1^  alout  3  per  ctul.  w  ith  llif  coiU  cut  out,  anii 
nothing  that  cmi  Iw  littecttil  wh-tn  iL^'y  hk-  )ii  circuit  When  t lie 
foiU  are  in  u*o,  llic  -ivnchronisiiii,'  curruiit  lii--trt'e«u  llie  twn  ivn- 
<litoi>ouB  niulor*  of  CM  ii  H.r.  is  8  to  ll'  uiu|"  :eK  with  an  input  of 
1.(1  ftiiipcrcB,  aud  ."i  to  10  amperes  at  lull  loml  (UO  amperea),  but 
when  ihey  arc  cut  nut  the  motor  syncbruniaiug  curreaU  are  more 
than  doulilc 

At  another  eub  Htutiuu  2|  miles  from  Um  pmrar  itation,  having  a 
■■■ller>%iiip>ntut--Daiitely,  two  180  kw.  sjnchtonoas  motor  geo«- 


and  PIhi  af  Thnt-I 

2Skw.,  60  ryclM. 


CiMhiagOua. 


rators  (oDo  aa  receive),  there  is  no  syncbrunipiriK  current  at  all 
between  ihe  260  ii.r.  motors  as  lun)^  as  the  chokinj;  coils  are  in 
circuit  The  current  in  this  fiioJtr  when  the  scln  arc  well  loa  lci  !< 
M  «t«ady  a»  it  woulJ  be  if  asvnchronua-i  were  iu  iisi-. 

The  u«o  of  chokiiiij  coiU  in  th:-  6';lj--t-ilian  Iwier)  hi-  pruvi-rl 
to  iif  of  the  j;realt>t  viliR'  in  I'rj^'iU',  bi-caa-,e  i  l  Ui^  li^liliti:;  aii.l 
mutor  work  w  done  from  the  taiuo  thrtMs  pbasc  uittiuK.  thu  liirect- 
iniitnt  lub-aUlioM  tiniig  aalj  tan  Ik*  liuiwai;i^  Tba  jnenun 
variation  at  (he  MOkv,  «iD-atatMii— thai  ii,  am  tha  tanainab  of  ttiu 


-f'//^  '•••"•'•••"••-•^ 

Fn.  14.— End  OafMiou  of  TbiM-Kaw  ChtAiai  OuU. 

660  aH.p.  luLturs— only  vaiies  2,UHl  vvlla  aud  3,980  Tnlta, 

and  tloe*  not  LtiiuiKe  wuli  the  lo:iil,  1h-ciusb  the  synchronisinj- 
cuncnts  of  the  !ia.(oi~  .io  not  alter  apprcciubly  with  the  loud  ;  the 
i-iciLation8  oi  llie  mulnrs  arc  Ijanflv  ulti-tid,  Ivin},-  fl-j  aiiipt'reo  at  no 
1-iid,  anil  Ii.')  to  7<J  air,|.._u-  a'.  I'l.'ll  !.i.i>,  iIk-  lailor  li^r.n  Lcm^' 
attained  whtn  heavy  m-jtutntiiry  ovtrload<  are  expected,  such  b.^  at 
holiday  tiaM%  whan  aitia  car  terricei  aie  luo,  &c. 

Tha  toam  «f  Praau*  (250.000  ighaUtanu)  ha*  ou«  of  titt  be<t 
cemUaad  wrien  b  Europa.  Tha  whola  «l  tha       aitaadtd  U|hiia||, 


^lIwLloll 

Tber« 


[luwei.  Still  iKnii»:i;.  -'  .  '.i-t;  ia  tirri'  1  out  fiMin  a  niiiglc  jtuwisr 
rt  IS.OOO  ii.r.  ulliiiukte  cauacity,  6|000  u.i'.  \Mixig  now  at  work, 
urr  aliiiut  26,000  S  cp.  Uaipa  rtjiniBl  aonacotad  duractiy  to  tha 
tbiT  phaic  maioi,  v  w«U  aa  400kw.  of  |nibni  lighifaii;  aod  lunif^ 
induction  motors,  includhg  m-wral  "f  IW  n.H.r.  ;  aViut  ItO  .American 
type  car*  are  supplied  from  thu  «ut>  »l«lion<  »l  S60  vuUb.  the  sviiufio  out- 
put for  traction beiiic  ^b-Tii'.  l.JOOkw,  at  lii''  [in-«tit  ti:]ii-.  Kvery  counumer 
hariog  mnre  tliau  16  8  c  ;  .  liiij.  ■  ..iinr.i"  icil  u[>  hv"  tin-  lUtvc  L-mductom 
taken  to  l>i<  (wemiMa  ;  iliree  pL.«e  tnmitformert  iu  «trc«c  hoxn  «re  used 
ia  all  ami.  The  daelareil  preieure  is  120  volt*  at  60  cycles,  and  the 
■ainiinBl  and  loaiiiDtttn  preraurai  any  conaumer  gets  at  any  time  of  tba 
day  are  118'5  volto  and  125  vnlta  reaptctltely.  Tha  electric  lighting, 
poircr,  and  trtclioD  >^t  .!<'<;»  in  I'mKUc  form  a  cumbiued  muDit  i|>al  under- 
takiug  of  assured  iiiaaneial  xuci«i*,  althouRh  but  rcueull;  Mt  to  work.  Tlio 
traosmitiiioa  and  distributioa  is  carrira  out  with  tbiree-pliaaa  oumnU 
thruuiitout,  with  iwrfact  aocmai^  bataociog  troublce  (so  araeh  feared  ia 
tUa  coanlry  if  thaea  iiaaajBahihid  with  the  ftaatkal  woridog  of  tkna- 
Ithtaa  (jmtena)  heiag  enHnly  wdtoown. 

(treat  cftre  baa  been  taken  by  Mr.  Kolben  with  regard  to  tha 
design  «f  the  power  utaiion  engines  at  Prague,  as  the  sttcceeaful 
operation  of  such  a  coiulune J  systc  in  depends  first  of  all  upon  their 
good  qutlitiea.  With  regard  t<i  governing,  they  ore  practically  fault- 
lei;,  while  the  »]ieed  variation  in  one  revolution — that  is  to  s.iy,  tha 
tfital  variation,  atme  and  belour  the  mean  speed)— ilui.-.  nut  exceed 
1  in  S.'iO  :  the  en);iDej  are  of  the  tn[de  expamiiun  huh/cuntal  tWO* 
crank  tvp«,  rattxl  at  l.i.KW  u.ll.P.  at  'M  revs,  p-er  iuiu,tlM  flywkfal 
effect*  being  17,000  root-tans,  in  order  to  attain  this. 

The  uM!  of  choking  coila  ia  tha  aiih-atailaa  laadiia  wttf  pakaft  Iw 
thought  objectionable,  on  aeooiutt  at  tha  lanaMid  kiMa  mi  piai. 
sure  drop  brought  about  thalf  Dsa,  hut  a  lltlla  reneetion  will 
make  it  evident  that  this  diaadvaatiga  tt  htit  trifling,  and  far  mora 
than  coontertnlanced  by  the  advantage  of  doing  away  with  all  ptilsa- 
lioii>>  in  the  preaeure.  The  full-load  lo«s  in  a  large  choking  coil  i« 
not  more  than  nl-out  .'!  per  cent,  and  thr  itidiiclive  drop  under 
usual  workini,'  condition  -,  ■.•ny  '■  per  eeut.  Willi  tin-  aliovu  niL'ntioned 
SSkw.  chokin;;  coil",  tli«  full  load  1<.»>.^  i»  only  ^Oii  watts  and  the 
preasure  druji  » i  v  Ain  (ii-wumiuk'  the  tnotors  to  be  working  at  mini- 
mum excitation;,  aud  ooD»eiiaeutly  their  inllueiici'  in  impairing  the 
efllcicncy  orreguktionof  thannimia  insigoiticjiiit  Naturally,  it  it 
far  better  to  place  tha  nqidiid  raMlance  outside  the  ceneratoca  than 
to  d«i4ll»  tha  ktlar  villi  lant  maHiBQ  and  canaemxant  drop. 

FMm  Hint  baa  ban  ■»  abore,  it  irUI  be  Kadiljr  aaea  that  if 
rotary  converter  or  synchroDoiM  motor  generator  sab-staUonshavetu 
be  Kunplied  from  a  steam-driven  power  station,  very  great  care  must 
be  tolcen  to  prevent  OMillations  in  the  relative  niotinnn  of  the 
generator))  running  in  parallel,  with  the  con.-<«iinent  interclimge  of 
sjnchmnising  curretiu.  These  aicillulions  can  I*  started  by  the 
nai'ii.il  viiriiilioii.t  in  tlie  turnin;,'  niomunt  durin;;  the  revolution,  or 
by  the  aftcr-tlfccls  of  a  bad  pnraUel,  or  ihort  circuit,  <Vo.,  and  are 
assisted  by  field  distortion,  by  iimiffiidcnt  armature  impedance,  by 
quick-acting  ^vernors,  by  very  heavy  magnet  wheels,  and,  of  course, 
faulty  d«aignt  a«h  as  ahmt  aoniiaaliai'iedi^  dalective  steam  dii- 
tribtttion,  want  ef  halanaat  Aa.  Givian  wl>daaigacd  engines,  it  will 
generally  be  found  that  the  tnmUe,  when  it  is  present,  is  dna  entiialf 
to  the  governon^  assisted  by  tha  momentum  of  the  magnat  wfaeeu 
anil  by  the  attempts  of  the  generators  thcmtcWea  to  attain  their 
|in.;rer  phase  relations  ;  the  cure  for  it  consists  in  adjiusting  tha 
>;ijvernora  in  ^uch  a  manner  ihit  they  are  iibHol  .ilely  unri-»pijn»i\'e  to 
Very  'jUiik  \  iiialiiO. ui  tlit  f]iLeJ_ 

'i'lii  n'a~iii  I.''  pruliably  .L^  follows ; —  I f  the  ^ir,..  iniir;- are  e.xlreuiely 
-•.ii-itno  lluy  will  I'lhii.iv.  iir  to  cnmpcUMitc  lur  tiie  unavuiJablo 
iiiomeutary  s[>eed  variatioiii  due,  for  instauce,  U>  the  steam  impulses; 
aa  the  speed  merrafea  dniiiig  the  impolaas  tha  cotniSarill  ha  tailiii^ 
while  aa  the  speed  falls  between  the  impnbca  tha  eul^  wilt  Iwlatar. 
Uut  the  governor  will  overdo  this,  aa  is  wall  known  ;  it  admits,  for 
instance^  more  steam  than  is  wanted  to  bring  np  the  spaed,  cauiiDg 
tha  engine  to  aocalaiate,  and  vi'^e  versa — and  in  ihia  niaUar  it  & 
helped  by  the  mooientum  of  the  magnet  wh(els.  What  appaaiB  to 
happen  is  that  a  small  relative  oscillation  of  the  revolving  uisgoet 
wjiee^s  la  started  Iruni  unaroi^lallll■  can-e! — tiiat  is,  it  it  broUjilit 
ulxjut  by  vaiiatioiia  in  the  liiming  moment— wliich  would,  uoderordi- 
rarv  circuni'-tan;ep,  be  completely  taken  care  of  by  the  moiiieulum 
of  tile  iiiiguet  wheela.  Uwiug,  however,  to  the  sensitive  governors 
of  the  engines  iii  parallel  the  oscillation  is  not  only  kil^t  goings 
but  is  actually  increased  by  the  Isg  o(  the  goremora  m  eonjuaetioB 
with  the  action  of  tbaiNriodk  polb  of  atteit  adaritled  lo  the  engine 
cylinders  by  them.  Of  eooiaa,  ihaaa  oieiliatlawaf  tliaaovbift  put« 
of  Ihe  ganetators  cause  phase  displacements  betwaea  Iha  ratpMtiTe 
E.M.F.  waTea,  which  msy  be  sulhciently  Itrge  lo  cauaa  the  machines 
to  become  unstable,  in  auy  caue,  lar>;e  vyncbronlaiug  currt-nls  will 
\m^»  bt'twceu  the  inachiiR^,  and  the  oscillations  re-ap|>var  in  tlm 
Kub-i-latioiiH,  itartin;.;  hunting  ol  the  niolori'  or  rotarie.',  iv.-<  al)OVi! 
dc«cribid. 

It  in  found  in  practice  that  the  amciint  of  the  relative  luo'.i  'ti*  of 
the  gener«toi*ean  be  nJuctd  to  practically  nothing  if  the  governors 

*  r.y  ■  lljuvheel  cffe-t  ii  to  be  under»l(-'l  ibe  true  tljwhecl  effect  (nol 
ll.e  kinetic  eue.-K.V  'lie  nitatlnj;  iiugnrt  whtt,  iiiinif h .  W  -  1)-,  wlters 
W:a  ll»  weight  "f  tlie  whvd  in  l"0«,  and  I)  -  me.\ii  duinicter  of  tlie  flying 
la  Ml. 
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can  be  i^rcvvntcd  from  mpondiiig  to  *'i,:"!.t  fiv.\c 
gpeed,  and  tliit),  uf  coune,  is  t  matter  of  AuiUblo  ^o' 
Each  engine  governor  tbould  b«  fitted  with  a  dash-pot  of  tuch  a 
Datura  that  no  altentioa  will  b«  made  in  the  engine  cut-off,  unlcfa 
tkm  fiwM  ading  on  the  governor  i«  oooUnned.  Obviously  the  vrotA 
Auli-pot  to  an  b  an  air  doih-pot,  aod  th«  beat  a  modified  form  of 
gnua  daab-pot ;  on  Um  othar  liinl,  if  v«i^  thick  greaae  ii  u«ed,  in 
otder  to  picvont  IIm  govatnor  tikiDg  Botm  of  ahort,  auddcn  speed 
variation',  the  governor  in»y  be  rendered  ao  very  aluggi«h  that  it  l>e- 
comes  ingcnailive  to  speed  vsriationa  of  a  pemxanent  nature,  ciU'.iDK 
ubjccli  nablc  variation*  in  the  frequency.  It  would  certainly  appear 
itittt  sunatliini;  more  than  »u  wlinary  daflis  p  jI  is  renuiml,  and  that 
these  ncLcwiry  t'lliiiRtt  for  thu  K'^  ernors  uf  lar^e  slow-spcej  enginei 
■night  be    roliLi  ly  in  imcordance  with  the  re'iuiretiicnts 

te  petfcct  parallel  ruuuiug  ol  the  guoeratorii.  It  i»  a  point  that  doea 
■ot  tppMT  to  be  a«  wall  noogniaed  a*  it  should  b«. 

Tka  flttioR  of  special  daah-jiota  to  the  engine  govanumi  ftdneaa 
tha  iwlngt  of  the  gener«tor  utj^'net  wheels  to  zero,  or  practieaUy  so, 
br  pMrauting  the  adniiision  of  steam  by  the  expansion  valvea  during 
the  ptriods  of  swing.  It  might  happen,  however,  that  the  remedy  in 
a  patticDlar  case  could  not  l«  applied  for  epecial  naaons,  and  in  this 
ca.«e  the  only  remaining  way  of  decreasing  the  amplitude  of  tlic 
oscilUitiona  would  V>«  to  uie  dimping  eoils  between  the  field-polua 
of  the  generator*.  The  oscillations  cansinj;  the  phase  differences 
between  the  E.M.F.  waves  of  the  vari  an  laarhinea  lire  uMompanied 
by  lield  diatoition,  joH  as  described  in  connection  with  the  aab- 
mlUmuf,  aid  coBacqunitlr  thqr  can  ba  daoqwd  out  la 


The  whole  nue^tiun  turns  upon  the  frequency  employed— at  a  pivcn 
speed  a  far  better  en^^ne  ia  reiiairod  (or  high  frequency  generators 
ttian  fur  thot«  of  low- frequency,  aa  ia  vail  known  now.  WWi  • 
given  type  and  apced  of  engine,  tha  lowair  tta  frequency  the  hatter 
the  parallel  tunninf,  bacanaa  a  low  fNamBey  inplies  a  smaller 
numoer  oi  fiald>polai,  and  eoMaqnently  ttia  apaad  variation  in  the 
revolution  canaia  a  inuller  phase  diapUcement  between  Iba  £,1LF. 
wavaa  of  tba  dJfliemit  machines  in  parallel,  mcanlag  ninllar 
vyDchroni^ing  etirrents  and  greater  stability  of  running. 

Tbe  iiiu  jurit  of  "  cyclic  irregularity "  permissible  depends,  then, 
upon  the  permii-Hible  phiae  aigplacement,  and  this  depends,  to  a 
certain  extent,  upon  the  nature  of  the  work.  Thu?,  fur  feeding; 
rotary  converters,  which  may  be  considered  as  being  the  most 
unfavourable  case  in  iKactice,  the  phase  displacement  at  any  load 
abould  not  axcaad  9dag.— that  is  to  say,  a  point  on  tha  rotatina 
Bafliak  wkaal  tuj  Wtt  dUta  turn  than  ifp  from  tha  poaitiaB  it 
woud  Imto  if  na  Wtalieii  «U  perfectly  nnifoim,  p  Ming  tka 
number  of  Dole  pairs.  Tbna,  comider  tha  caia  of  a  standard  power 
generator  of  2,0CKikw.  at  8&  cycles  and  83  reva.  par  min. ;  tha  number 
of  fKjle  pains  (p)  would  be  18  ;  the  permissible  "cyclic  irregularity" 
must  not  exceed  i  th — that  is  to  say,  a  point  on  the  rotating  magnet 
wi.eel  of  the  generator  must  not  be  more  than  O  il  of  a  degree  in 
iiilvuute  of,  or  behind,  the  point  corresponding  to  absolute  uniformity 
at  the  «imc  ?i>ced.  Thus  the  tr,tal  "  rvclic  irregul.irity  "  or  nngiilir 
variation  in  this  case  would  he  n  22.ky  ;  had  the  frt'jucncy  Ijccn  50 
it  Would  have  been  0  lldeg.  (or  the  same  plia&e  displacement  of  the 
K ILP.  wvm, »  aeiiitaHng  a  mmk  giaatar  Mywhael  aflart  in  Ala  i 
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tbeir  tarly  stages  by  the  auu  SMMW,  On  very  large  alow-speed 
generating  seta  it  is  quite  aailain  fint  it  will  fty  to  na  inch 
damping  coils  on  the  genaialMa ;  thaf  ahotdd  ba  applied  aa  ahoirn 

in  Ftfr  7,  or  in  a  similar  way. 
On  account  of  the  bending  of  the  shafta  it  ia  of  importance,  with 

machines  of  very  larj^e  ei/.e,  to  arrange  the  generators  in  such  a 
i:;:inner  that  they  are  uiKirfecte.i  tlifiri;by.  Kxikerience  with  »uth 
)iiachines  shows  that,  no  m.ittei  wli.it  -^i,■e  tlie  »luift  is  nii»de,  the 
arrangement  ol  the  gentr itnr-^  i  ilsiilii  iho  eiii^iiien  i*  not  ho  i;L>;<i 
from  the  point  of  vitw  of  parallel  runiiiug  a»  tliat  of  puttini;  the 
generators  between  the  crauiv  anaaging  the  cylinder*  (if  neoes«ary) 
tandem  faabion  in  order  to  aUinr  of  tbia  being  done.  With  a  gi\-en 
oydio  inegnbtrity  tha  two  eiaiika  ahoold  prcfaiabfy  ba  aa(  at  aa 
angle  of  ltN)deg.  to  one  anotkar. 

With  regard  to  the  govandag  of  tha  cnginaa  driving  the  power 
station  generators,  in  order  to  ba  able  to  diattibuto  the  load  properly 
this  .ihoulil  not  be  too  clode.  It  is  in  general  quite  sullicient  il  the 
i-lKed  <]iif^  nut  ri-e  nioi«  than  2  per  cent,  when  the  load  is  decreased 
.•sudili  iily  In  iii  iull-load  to  half  load,  or  from  half-load  to  no  l.iad, 
ami  vic>'  Of  cour^ie,  this  chati^'e  ol  jpeed  muft  not  be  .nciniii- 

panied  by  the  elightest  hunting  or  irregularity,  and  the  gnvi morn 
must  control  the  engines  pertectfy  when  the  liltVr  /.re  ruiiiiiiig  ,it  no- 
luad  with  atop-volvea  full  opeo.'  The  queulion  of  the  p«rnii.vible 
apaad  ?ariation  in  ana  WTolatiaa  or  cyclic  irreguloiity"  is  an 
rtant  one,  for  to  a  eartaia  cxMat  it  detenniaa*  the  amoiiot  of 
Itbatmoit  baptttia  tb*  ii«  nf  the  gancntor  mannet  whieak 


Of  aoona  if  tha  aenaiafon  haTe  a  Urger  armatan  nneiioB  than  ia 
OBual,  the  perniifsible  phase  displacement  can  be  greater  for  the  «ame 
syncbronising  current.  It  initU  always  be  borne  in  mind  that  wr.h 
generators  running  in  parallel  one  may  be  ahead  and  another  behind 
by  the  amount  of  the  maiimnm  "cyclic  irregularity,"  so  that  the 
amount  by  which  the  two  K.  M.  K.  waves  are  <nu  of  phaie  depends  Uf  on 
twice  this — that  is,  it  depends  upon  the  total  ;iiu  lunt  of  variation  in 
thi.s  i:a.ie  ;  the  «ynchroDi«iDg  current  will  be  proportional  natnxmlly 
t/>  the  ^iiu-  '.if  ih'ii  tot;il  angle  of  pbaia  diapuwamatr— ia  tha  cata 
taken  above,  to  sine  4deg. 

In  aeoordaaca  with  what  has  been  aud  before,  the  variation  ia 
angular  TalocitT  daring  a  revolation  abould  be  kept  within  tba 

rfBuiaiUeliautovilkthamiBiannaveightof  augnetwbed;  that 
to  mj,  tha  dHiiad  malt  ahould  Iw  attainad  latlur  hy  eanfnl 
deaign  of  the  aagiaia  than  by  very  large  flywheel  effeeta.  If  tbia 
pjint  be  attcndaotok  if  the  governor  da*h-pot«  are  anitably  deiigned, 
and  i  r  the  prvMtire  regulaiioa  of  the  geaciaUn  ia  aot  too  akMi^  ibm 
will  K-  no  trouble  from  baatiag  either  ia  tto  poMT  eMini  OT  ia  Hm 

distant  »n!:  't.iliioiK. 

Tlr:.4e  rumarki  rci^Mrdiiii;  tlie  ^nvcriiioj^,  ipep^l  v.iriiition,  ii,  of 
en.i;iiiei  fi.ir  power  work  can  l.c  ciiMjbuli-i  with  the  lUu-ttralJon.^  given 
ii;  1.^.  Tlie  ''  t<i';h  i^T.i'n-i  '  a,  I'l  and  ,  are  as  nearly  lui  poiiuble 
ex'tcl  reproductioui  of  ibe  records  obtuiiivJ  by  meaiu  of  a  Horn 
twdugiapb  {Rm  ana  oQtitt  MXIO  Kr.  aegiaea  paevioad/ lafmad 
Tba  vatwtiaaa  to  tha  aatMNtr  valoeilj  ' 


^aU*cIwt--thatbNanoairaa  reprtacnt 


Digitized  by  Google 


THE  ELECTRICIAN,  APRfL 


1901, 


of  eii^ioc  governor  alter  the  engine  and  generators  bad  been 
trccteil.  U  w  in  1>«  feen  lhat  after  the  goremor  had  been  properly 
adjiisti'd,  ilic  trjUl  viriatiiic  i  up  and  down)  in  the  tptei  tiotJ  mA 
txtxtil  W-i  uT  I  ['ur  (-'tilt.,  or  tht^  "  crclie  irre<Tu)arity  "  of  lli*'  enpim- 
doee  not  C\:La<l  0  ITi  lit  1  \.vr  ct!it.  up  or  down,  'I'lie  Horn  tacl.a- 
graph  do««  nut  ap|>i»r  to  be  lo  wvU  known  in  this  country  as  a 
•bCMUlie.  Ic  i»  an  tMBUtt  Wtd  WUremely  naefol  iMtrument,  whoee 
tlrffartino*  repreaent  nidi  mStiant  tetuner  what  the  cDgine  ii 
doliig  4uring  the  MfdhUioi).  TUi  k  «hwUj  what  the  dtctHcal 
cqglMir  »auu  to  kii«iri]t«(iiiaMti«A  vith  tiN 
of  fuilkl  numing, 

(lit  it 


m  TAOAXT  AHD  XTLUD. 

SllliMPi  Beetricnl  committee  require  an  dMttlcal 
aapofatciid  the  laying  of  cables,  &c,  and  alio  tli»  « 


nmiGiPAi^  FOBBiGir  *  general  nous 

AltODiT 

to 

overhead  eqaipmant  of  the  tlcctiinl  thmwKf  ipiMn  ftr  tbe 
borouoh.  AppliaiUoBBtoti>imderk(Ur.LCLBvMUi)bjl9llii»it. 
Sao  iATertisenienC. 

WiUaaden  Qiiwlians  require  a  cctntuUing  electrical  enBlneer  to 
prepare  plan^  &c,  for  an  electric  lighting  in»t4llation  at  tneir  new 
infiimarjr  in  Acton-Ian&  An  advertieement  contains  further  par- 
ticolan,  and  applications  must  be  sent  to  tbe  clerk  (Mr.  J.  Ilutton 
Haylor),  329,  High  road,  KUbum,  London,  N.W.,  bjr  23rd  inst 

Charing  Crou  and  Strand  Electricity  Supply  Corpotation  roquire 
two  AMistants  in  ihp  ili.'ftrihiitittg  engineer'*  department.  Ajiiilicn- 
tiona  to  "Mains,'  16,  Maiden-luie,  Cortnt  Garden,  L-)ndon,  W.C. 
See  advertisement 

An  elMtoo-ohamiit  u  icqairad  to  sapuintMid  Um  ■utnTactun  of 
fkotntytia  aiatank  ScoaiwtitUBHib 

Barakj  Gbrpontioa  have  eoniliiiud  tki  afipolAlDMt  ol  Vf.  Ilenrv 
M  auBigar  of  Um  OonoMtiott  Uuftwvt  at 050  Mt  annum 
fo  On  Ant  tkiw  ym»  nd  £400  p«r  mm  Mm. 

ltt.T.  A.  Rose,  late  managiug  director  of  Ro»e  and  Bird  (Ltd  ), 
and  tvlMe<inently  works  manager  of  the  Crystal  Klectric  L«mp  and 
Rose  and  Rird  (Ltd.),  hia  bwn  aftpoiDldd  general  manager  of  the 
Berri;nl*rj?  Ktectrie  I^Btp  87wlicRto(Ltd}. 

}lr.  W.  w.  Vyle  ha.'<  been  apftaintoi  eopetiutetiding  aogincar  of 
tlie  s.uih  WiUe*  district  paalal  tllcgHiplM^  in  awCBiwIoil  to 
Mr.  a     FartndgK  zatind. 


Aberdaoi.— Tbe  CoDoeil  have  received  aao^ion  to  borrow  a 
fuither  £81,000  for  elaetrk  lighting.  The  eaJuj  of  the  chief 
aatistant  engineer  (Mr.  C.  A.  Uendatson)  has  been  incraaied  from 
£143  to  £17u  per  annaiu. 

AUecod  Theft  of  Wire  -  At  the  Northern  Police  Oouit.  Glasgow, 
on  Tuesday,  Bailie  K;  Khiii  nmitled  James  Roberts  tu  the  Sheriff  for 
trial  on  a  elvar(?e  of  h.iviug,  during  the  past  three  weeks,  stolen  aljuut 
IScwL  of  cufiper  K:re  and  lOcwL  of  lead.  James  I'atcrs on  »  a.«  iiI?  > 
remitted  on  u  cljar)<e  of  Imvitu;  rosettid  2Scwt.  of  copptr  wire  ari  i 
17cwt  of  lead,  tiie  ytniju  rly  of  the  electrical  departnirut  of  Ujc 
Corp'jration  ;irij  the  Nstioiiiil  Conduit  Co.  The  prop«:rlv  is  vuiucd 
(it  ftlxiut  £\0<i. 


Banuley.  — Tlie  r ahirv  of  the  liori3iig!i  cli.MjtriciO  eugtneer  ^Mr.  8.  E. 
Baetow)  has  tx-^u  im  rtiu'.ni  t.)  £30_>,  lieiti^  lij  iiunnal  increments 
of  £50  to  £400  per  annum.  The  siUMies  uf  ihu  luMistants  have  been 
iMwaaad  ta  £130  and  £104  respectively.  At  the  meeting  of  the 
OooaeH  lait  wack,  the  chairman  of  the  Lighting  committee 
(Mr.  Brady)  said  the  output  of  the  workt  darins  tbt  niat  year  bad 
been  •200,1 12  units,  or  SO  per  cent,  in  txc«M  of  what  was  expected  at 
the  end  of  three  years'  working.  Ttiey  had  met  all  ehargeo,  mcladiDg 
two  years'  sinking  fund  of  fGH.')  a  vcar,  only  one  of  which  was  really 
phargi  able  to  the  pa«t  rear,  and  hsd  a  balance  of  £8.  Os.  I  Id.  to  carry 
fiirwanl.  Thty  hiid  not  hail  t  ■  draw  anything  from  the  ra1e».  and 
were  able  to  rcjutu  the  clmri^'  fop  cnmiit  for  lighting.  HitiMTto 
the  chart; e  hud  been  7d,  per  uiiit  the  fintl  hour  .irid  after.  'I'hi-v 
propcwcti  to  adopt  altcrnatiVi!  svstenis  of  cLar^'ini; — a  miifiirin 
rate  lif  Ijd.  per  unu,  or  7d.  pt-r  unit  tl'.f-  first  liour  and  2d.  after. 

Bel&at.  —  Tlie  (iiu)  und  Klectric  (■■jniiiiitti-O'  ar«  crm'idtrmt;  a 
reqntat  for  a  i>iinfd\  ol  oU'ctnc  ourn-ut  to  the  extensivd  woTki  of 
M«>nra.  ITartaiiif  uioi  Wolll.  Ilie  luini^nr.in  ijuiulity  ci  curieu'. 
re']nir£d -A  i;'  !      '2,li>J  UiX)  UElt^  por  annum. 

Blackpool  -  Tiit  grots  retmpts  of  the  electric  tramway  department 
for  the  year  ended  March  31  amounted  to  £30,66H,  compared  with 
£S)e,690  in  190a  The  Tramways  committee  are  hopeful  of  being 
able  to  hand  over  £8,000  or  £9,U00  to  tlie  re'.icf  if  rates. 

Bonnuoumth.— The  electric  tramway  between  Buutnemouth  and 
Pooln  ia  pneticaUj  icady  for  of*ntaf»  bat  the  prafoaal  to  iim  n 


Sunday  service  is  meetinf^  with  much  opposition,  and  the  Poole 
Couiiinl  have  (leaded  by  eight  vote*  to  six  to  request  the  company 
not  to  ci'iunieii  je  rnnning  until  2  p.m.  on  Snndays. 

Brichtoa. — It  halt  been  decided  to  light  electrically  the  whole  of 
the  Pavilion  proper  at  a  coet  of  £455.  in*.    In  the  vf!«tibule  of 
tbe  King's  apartment  an  electric «tove    to  be  fitted,  coating  £6.  10s, 
with  a  guaranteed  couumptioD  of  about  one  unit  of  current  per  hoar. 

OMBamn.— Mc  Fotemm's  applieatioa  for  aproviaioaalotdsrha* 
bacB  lalM  V  the  Boaid  «f  mMi 

Oheltenlutm.— Atan  InmivlAtt  week  into  the  applieatkm  «( 
the  Council  to  barrow  £0^100  nr  electric  lighting  extensions  it 
stated  that  up  to  the  prcMnt  sanction  had  been  obtained  to  nise 
£l2i,0O0  and  £110.000  hail  actually  been  spent  The  present  load 
is  to  provide  additional  plant,  ineluiling  two  traction  generators  for 
the  supply  of  encrgj-  to  the  light  railway  company,  and  for  mains 
extension-^.  The  borouj^h  tdectncttl  engineer  (Mr.  IT.  Kilgonr) stated 
that  in  I'^im;.  when  the  iTorks  were  opened,  the  nuiober  of  c-.i.4i-:)mer8 
wa£  31JI,  now  tbe  number  was  490,  and  the  units  nM  ui  private 
oonsumcta  had  increased  from  47,000  to  about  300,000.  Commencing 
with  two  arc  Uunpo,  the  number  now  was  200,  and  it  was  intended 
to  bring  this  total  in  to  440.  The  working  profita  of  tha  vndar- 
taking  (cxclusiTO  of  Intercitt  and  aiuUng  fund),  ahmnd  adaicital 
£(i20  00  tbe  lint  year,  the  next  year  a  small  piofit,  the  fallowing 
year  a  profit  of  £1  ,S50,  in  the  succeeding  year  a  pMiEl  <f  £^URL  and 
in  the  next  a  profit  of  approximatelyjCS.aoO.  There  ma  so  oppotttioB. 

Oolcheatar. —Additional  property  for  the  extension  of  the  elec- 
tricity -tition  hin  bee.n  in-  quired  by  the  Council. 

Czewe.— Tkt!  eleeLricil>'  department  liss  received  138 appliGationa 
for  electric  current,  and  04  have  been  connected  la  uiia  mainai 
Extensions  of  the  mains  have  been  authorised. 

Derhy. — The  charge  for  electric  current  for  power  li%.«  l>e?n  fued 
!tt  1 1 1.  Tier  unit  where  conBuiuerB  u'o  the  maximum  i^uimlity  u( 
lAi  :  1:1  :r-  for  an  average  of  over  U')  hours  per  week. 

Donc&gtar— The  Oornontion  have  decided  to  lupnly  electric 
current  to  the  dlitiict  of  BaU^  at  Hm  Mme  price  aa  that  ehaiged  in 

iJancu-tf  r. 

Dudley.— The  total  capital  expenditure  lUti^  on  the  electricity 
undertaking  ha*  xtacheii  £:.'9,000.  For  the  M  mili  f|aaiter  U7,«i3 
units  of  current  v^'iv  -m  ritteri,  an  iocreaie  of  108,00<J  nniti  over 
the  corresponding  quuiUr  of  1(M>X  Even  without  any  mcre^wd 
demand  by  the  electric  tramway  cnmpiny,  a  revenue  exceediiy 
£4,000  per  annum  it  assured.  The  station's  plant  cjptcity  is 
12,000  8  cp,  \mp»,  and  already  abont  tM9  lanpe  aia  connected. 
Generation  espenaaa  for  the  year  to  Harm  SI  amounted  to  £2,010, 
and  the  receipts  were  jC4.001,  showing  a  grass  profit  of  £l,1Sl.  The 
OoKneil  have  received  an  offer  from  the  local  tramway  compaur  for 
the  pnreh.T^e  of  the  trantwiT  powers  of  the  Corporation,  bat  the  latter 
h\\v  li\'  devidtd  lo  retain  tlitf*. 

Bdinburgh-— The  record  number  of  aiipllc.-i'ion.s  f  ir  a  -'uppl.r  of 
electric  current  was  made  daring  the  i^i-ri  j1  fnuu  .M;iich  11  to 
Apri!  4  itii*. ,  wben  an  equivalent  of  '.>,i:r2  h  e.p.  Umpti  wa*  deiutnded 
by  new  consumers — 7,078  for  lighting  and  S,174  for  power.  The 
nv  rai^'e  number  of  appliealions  for  any  timilar  period  wai  about 
•l,i>Xi  f^-e  p. 

Electric  DrivilW.— Mr.  R.  S.  Bli»cf<b«m,  of  He'll len  Bridge,  ha« 
le.-ently  fully  equipfwd  the  ixtensivi'  range  of  factory  premises 
tteionjting  to  Mes^rsL  iiroadbent  Bros,  and  filackbum,  at  llebUle 
End  Mill.  Ilcb-Jtu  Bridge.  The bnildii^ onginUT  •  oottoanill) 
is  five  stureys  liigh,  and  all  the  maehinery  InNaliea  ia  now  diivaB 
electrically,  including  hoiet,  crane,  and  pump.  The  pmprietoi% 
unable  to'obtain a  anppl^  of  current  from  established  work:*  in  the 
district,  decided  to  trat  down  their  own  plant  and  the  work  was 
entm«ted  to  Mr.  Buckburn.  On  one  fijor  fthc  third)  HO  .tewing 
raaehices  are  drirat  br  claotrie  nowni:  In  aoditian  to  the  eleetris 
driving,  tbe  wfaak  el  Iba  lig&tfu  of  tha  cataUbhinanA  ia  hf 
electricity. 

Mr.  R.  S,  Blackburn  ha.1  also  fecnred  a  contract  for  the  complete 
e<|uipment  of  tiie  laise  l<ikur^  boluuging  lo  tbe  Hebden  liridga 
Co-operative  Societv  for  ruoning  the  whole  of  the  machinery  Of 
electricity  and  for  lighting  the  extensive  premiaei  electricaUy. 

Electric  Traction  in  the  Potteries.— The  Kinwr  aiaelrietnn- 

■w  ay  WHS  open  I'd  for  tr^ilt  c  on  Kri'iay  hiKt. 

Qrent  Yarmouth.  —  I'cnm-ion  ha-J  bctn  ;.'ivcn  liy  the  C'fUncil  to 
the  Nfttional  dV-ii'ido  au  ( ':>.  tit  eivd  a  line  of  tcluphone  pole*  to  the 
(odf  ll...uri',  on  the  -.inderAtandiog  that  the  p  .'lts  are  lO  bj  hollow  10 
pni.viile  for  thi  ir  ine  .-li  .'iewer  ventilatiou  pliaft.^. 

Hackney  iLondon)-  Klectric  curr-nl  wiM  be  .iv.iil.Jile,  it  is 
expected,  by  the  cod  of  8.ipiember,  and  an  agreement  has  been 
entered  into  for  wiring  pianilaai  at  n  lata  not  aanadiqu  par  lao^ 
installed  per  annnm. 

Halifax — From  April  1  the  chm^ie  for  cvirrenl  for  'i>,'lit.liiR  h.^i  been 
fixed  at  4d.  per  unit  to  all  eoosumi'rs  ttkiug  under  7,SUi»  units  per 

alter,  and  3di  foratt  abora.  Tha  chaigt  iorpowor  ia  M.  par  nut. 
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BlMtttnmUii  CLandon).— Tlw  XIactricity  mi  IMaliit^  com- 
mittee  of  tlia  Borongli  Oonwil  Tecomiiiaid  that  appram  be  ^Mven  to 
the  plans  of  the  boroujih  sur\  evor  for  a  new  tv*U;ni  of  coudc-iisiuf; 
plact  for  tlie  electridly  wotks,  involving  an  estimated  cxpctnlitiirc 
t  f  £lo,00i».  Application  liM  lieeu  niade  to  tlic  Thame*  (' jii-'Tvaocy 
for  ranctioa  to  Ibti  ]>ropcjeeil  wlienie  go  far  as  the  inlet  and  outk-t 
pipes  ciiiiiii'i'ti'ci  with  !hi"  new  pUnt  cfime  under  the  iurifih'i-ti'"n 
I'l  li'niv.    Tin-     'ifii.i:  ■  iit.^iiiphitf-  tiL'-'  substitution  <J  IIk- 

•je»tt>r  l>iM!Of  coiidi  ii-i  a]iiMr.iti;-i  ior  the  evaporatiro  t} p«i  uuvv 
in  u**,  tlie  future  uitt  im  i  ; .  oi  the  generating  station  ni'ci'<ii- 
tatiDg  the  erection  ot  pUut  uu  i  uinch  more  t-xienaive  icalv  ihjin 
at  pretent.  Mr.  A.  H.  Pret>ce,  tlie  consulting  engimar  Id  tIttOtHIIicil, 
has  reported  favourably  upon  the  tchcme,  by  which  it  it  MliBiated 
a  large  snnual  saving  v  \]\  I..-  i  tf  t.  t. 

Hampstead  —The  new  borough  Ci>uncil  have  fixel  the  raltry  of 
tlie  chief  el>  •  i  ri-  il  engineer  (Afr.  U.  H.  C'ottam)  at  A'TOO  per  annum. 

Hastings^ Li«t  week  the  Council  had  under  dUcu»«iun  fu- 
nic unts  t  the  electricity  department  for  VMi).  The  total  anti.  il 
exp«n  Hturt'  -.v.i-  £T,!>S7.  Is.  til ,  and  the  borough  electrical  engintui 
(Mr.  L.  Aii'irL-w--)  (.■>li!iiaic.'.  ilri".  Xhn  Lnr.('r,il:'ia  expenses  had  been 
increased  l<.v  £^^7.  lu.*.  by  the  abnormal  consuiuption  of  coal,  con- 
tcqnaat  u^n  the  cuaditioaa  iindar  wUeb  the  aogtnas  Mtd  boilen 
wm  working  during;  altetatioiu  to  bnndingti  The  iooome  from  the 
(ale  of  cnrrcnl  for  private  lighting  wiis  £3,7^2.  1*.  4il ,  and  for  public 
lighting  £2,0Wi,  out  of  a  total  income  of  £U,aO!*.  Inti-rett  amountfd 
to  £3,33a  18ii.  4d.,  Iiud  debt*  £>».">•.  2«.  5iL,  balaneo  carried  do«  n 
£8lH.  fjs.  M.  The  «um  trantferred  to  loan*  and  tinking  fun  !■< 
amounted  to  £2 ''.n*!.  4«.  Id.  Oq  the  credit  »id>;,  the  balance  on 
Dec.  31  W(i<  £-i:i:i.  ii.  101,  and  to  thii  had  been  transferred  the 
h*1tn!<-p'<r  r>  \  i  iiii  •  11  eouul,  £3,i»S0.  in«.  "d.  The  ej»pital  expenditure 
to  I  ke.  31,1  in> I,  M  ii'!  £102,205.  l">i.  ."ij.  The  aiMunt*  were  apjirovcd, 

Keighley.— The  ela^trieity  works  were  l')rmilly  opcael  on  in  I 

illht. 

Kint'S Lynn.— On  Wcdnc*ky,  the  M  u'or  fCViuncillor  J.T  Savage) 
formally  stalled  the  new  plant  at  the  ukc'^ncity  goueratiug  station. 
The  extension*  comprise  two  multipolar  dyunmoe  with  a  capacity 
of  1;!  I  and  2WJkw.  respectively,  each  designed  for  a  ntaxinium 
pressure  of  'lOO  volt*,  and  coupled  direct  to  \ertical  high  »pe«d 
<ngine«  of  ITS  and  iifSO  ii  ii  !•  The  dynamoi  were  .<upplie<J 
by  Sfenrs.  Laurence,  .Scott  and  d.,  the  couiuei  bv  Me«sr«.  IVIliu 
and  Moreoni,  the  lioilcr,  tcon0mi««r,&e.,bT'  Mei«ns.  ^'ilt«iand  Tbom, 
the  whol'!  extcu'ion  being  carried  out  under  the  xupcrintemlence  ot 
the  corp<.>r«li"ii  ■-  vlrclii.  :i!  i-:iijii.r._-r,  Mr.  r  I'lllint; 

Kinning  Faik.  Au  .u-rangement  has  bt-eii  made  wiUi  the  Ulugov 
Oorpor  L'.:  ill  iur  the  aupply  of  claatnc  cnnwit  on  (heMine  Umui  at 
thoie  prevailing  in  Ctla^gow. 

lAdymiltll {Sonth  Africa).— In  their  amended  estimate,  which 
il  now  b«fora  tae  Municipal  Cnunoil,  Uewri.  Siemens  titxu.  &  Co. 
o&riA  put  dovn  plant  for  the  electiiA  luhtiiiy  of  tli«  town  f«r 
£ft,IM.  The  plant,  wliish  comprii<»  two  bm^dnnn  dynmio^  om 
engine,  two  boiler^  and  a  atori^  t'tttCIJi  will  iMTa  »  afitoltj  of 
1,200  8  cp.  larat>9.  For  publie  ligllUllg^  M  16  Cf.  at  3t  Cp. 
incandciicents  will  be  included. 

Leith.— The  accounts  of  the  electrieitjr  department,  for  )!)(XI 
give  the  capital  ex|>endiluru  at  £li,0-12.  4&  lUJ.,  an  increase  of 
Jk;7,-'i>s,  l.'is.  9d.  during  the  year.  The  revenue  from  the  sale  of 
current  fnr  private  li;,'litin,{  (at  5d.  pjrnnit),  and  for  motor  power  (at 
Ifd.)  w.u-  i' 1,21)8.  IH..  2i.,  and  from  pul  I  i...:'i'.inj{  (£20  per  arc 
lampperauuum]  £:i,l<i<X  7s.  9d,  The e.\j)eiidilurew«»£  1,71.1.  Id., 
leaving  a  grow  profit  of  £l,>;;! .  >  71,  and  after  paying  interest  ami 
kinking  fund  instalment,  and  liking  into  account  the  bilance  at 
credit  of  account  from  I'^'ja,  there  wnt  a  deficiency  of  £;17S.  10  '.  lOd. 
Daring  the  year  'i7ti,aj:>  uuiu  were  getittuted.  ':f!i.H,im  unil^  were 
enpplicd  to  private  oomiUMn,  iiifiit  kc  jpubUc  liKhtiag,  and 
13,.V)0  were  eonsnnted  on  tba  woika  The  tnaximnm  supply 
dpninii'ii"!  r  -innlK-d  ItMkw.    There  arc  1 10  public  arc  lamp.i. 

Ijiniithfow.— An  olfej-  by  Meauf.  Croiuptou  &  Co.  to  apply  for  a 
Movinonai  order  Mid  toercetdcetrieitj  wocka  iannder  oononiMatloa 
bif  neORilnittea, 

Iumtao.— A  dewitalion  has  been  appointed  to  wait  up  in 
Mr.  Henxie*,  agent  or  the  Doke  of  Rntherlana,  to  discuu  hia  propoMl 

V  unpplyii    clu.jtrioit;.  hi  bulk  to  the  CbriK>rali'in. 

Maivem. — A  -special  intcting  of  the  Council  *ai  laid  last  wetk 
to  farther  di»cti*!«  eb -  trie  lighting  <jne>tioiiit.  The  Mulvcm  pro- 
vidonal  order  yim  granted  m  IH'M,  and  the  KlevUic  Light  coimuitiee, 
rceognisin^  the  fatiliiy  of  oblainug  •  fmtlnr  axtanaianaf  liaolo 
comply  with  it«  ptovhton*,  Neomraraded  tha  CtaaseH  to  appwre  an 
electric  lighting  and  rvfuic  deHructor  aoheme  pre{>arcd  bv  the 
atirveyor.  iJr.  |)ixf\  said  the  order  would  expire  in  a  le^v  days,  and 
it  waa  u?cle»s  to  etj.ecl  further  ijt.v. I'rivatc  enterprise  should  not 
lie  allowed  to  compete  with  ihf  ^  iiuiaVe  gis  undertaking.  The 
electric  li^'htiog  dchenir  vim],\  ,  uht  £'1  I.WJ  and  the  refo«e  ilMtrnctor 
£3,f^"'.  Tli.-_  two  f,  iu'-u.-i  \».;u|.i  -Ii  wtll  iM^t'tlitr,  Riiil  il  wai? 
believed  the  lighting  would  be  a  paying  concern  Iroiu  the  etaik 


Mr.  Foatcr  novad  tiMt  din  opinion  ot  Iho  Batopj^oia  dkonU  totakcn^ 
and  thii  uuBdmcnt  w«a  <nrR«d. 

MMdMltat—Tha  apadri  c— ,lHio  on  tmAmi.  wim  noiai* 
mend  tho  Corponlion  to  raqoait  (bo  Vatiooat  Telephone  Co.  to 

remove  at  the  earliett  tKMsiblc  date  all  overhead  wirct  oi  er  the  three 
tramway  routes  shortly  to  be  opened  for  elcclrii-  Inii.lion,  and  to 
l  l.it'e  the  wires  uuduigTOUnd.  It  hts  also  been  decided  to  make  a 
-.ninlar  rcc^uctt  with  regard  to  wires  over  the  other  existing  and  the 
['r.ij.jctcd  tramway  routes,  the  r*yriK'.'-1  to  apply  "n  win^f  witbin  the 
iri  li  ill  which  the  com|>any  h.i«  lureaiy  puwLTd  I'j  pint'.:  lU  wirri 
underground.  Tlie  I'aviog  and  ilighways  cotumilU'r  hi'  Vtt- n  a!»ked 
to  frame  special  by  laws  with  regard  to  private  t  -Iciib  hil-  win.-,  and 
the  l*o»tma>ter-Uenerul  is  to  be  communicated  wi'.lmu  tlic  m:''  ■  cl  of 
overhead  telegraph  wires. 

Harylebone  (London). — The  anpUcations  of  the  Borough  Oonncil 
and  of  the  Marylebone  Electric  SonplT  Oo,  to  piOTUeoal  ocdon 
have  been  granted  by  the  Board  of  Tmde. 

Merthyr.— The  local  electric  tramways  were  opened  on  Situtday. 

Hiddleabroiifh  —  In  the  e-itimates  of  the  probable  revenne  and 
expenditure  for  the  vear  ending  March  31,  ld02,the  borongb  elec- 
tric i!  engineer  {Mr.  \\.  W.  Chyden)  puts  the  income  i»t  £3,*KX),  the 
1  .t  pi  niii:  urc  at  £1,760,  and  the  grow  proHt  at  £l,8.'>0.  Aftf-r  [>nividing 
ior  iiu<'rest  and  niitkinj  fund  n  deficit  of  £8M>  is anticipateo.  Daring 
the  pa.it  montli  7.'j  a  iiiitinnil  i^pplications  for  current  had  Jmcii 
rcceivetl,  represmliu^  an  o^uiialent  of  4,fi88  8  cp.  lamps, 

Montreal. — According  to  the  Slarnimi  Pott,  tie  Monln  i'.  il.i'. 
Light  and  I'ower  Ca  is  organising  a  trust  for  monopoli'ini.'  M  the 
elect! ic  power  and  gas  nndertakings  in  and  ab"  }\I  jn'.r-.u!  The 
capital  of  the  tniat  is  ifi!>,0(K),<UC,  The  promoters  ciaim  they  can 
general*  electric  current  cheaper  in  Montreal  than  in  any  other  part 
of  the  world.  Immeneo  now  daau  are  being  built  at  ChamUr,  aa'l 
there  will  b«  an  incvaoao  of  f'om  ft,00O  aj>.  to  9V00O  BiF.in  the 
plant  at  the  po««r  hoqaaa  within  t«0  mOtttlitb 

Motlmmll^^GouidoniblooitUMiooa  of  ilaetrie  pnblie  lighline 
are  to  be  carried  oni  Are  lanpe  an  to  ho  mad  in  the  prineiMii 
street-^,  nTi  1  l<;  cp.  inciindes:cnU  in  thatanatninfltlMWQII^fiML  Tha 
charge  r  r  c  irrcnt  to  consumen  of  80,00010  MV^Wtlttlll  pwipHtOt 
has  )'L  Q  le  l  iced  from  2Jd.  to  Ijd.  per  unit  for  piwer. 

Uunicipal  Telephony. — At  the  meeting  of  the  Glasgow  (Xirpor^ 
tion  on  Thur^diy  1  it;  w-eek,  the  convener  of  ti.e  Telephone  com- 
mittee (Mr.  Jarm  !<  .M.-v  iniler)  Mid  that,  after  a  light,  connienoeal  in 
IPfir?,  with  the  I'omt  i>iVi:;e  antbnritif-  Km!  nt!ii''rs,  thf;  Cnrporation 
liiiil  .it  length  succee  'i-'i  sn  h:;!-!!! ''intiM).;  rill  ilit'i  .nltii^*,  snd  on  th« 
[iii-viiiii.><  dftv  (Weiltus'd.iv  I  l.c^'UTi  tli>.'  I'xi'friiiiPutal  trinl  the-  Cnr- 
[:■  ir:iiiiiri  tr!<-pliiiiif  I'xchiiiip.'.  A  ii.-w  Niili,v  rit>sT»  had  been  ci"innti't<it, 
!  I  llii  rit  would  loilow  troiuday  tod.iy  asex^itiouslya«|ioMiUie. 
I  111.'  pr  spects  ot  the  exchange  were  very  promising.  The  twin-wirs 
underground •yttem  was  a  v tst  imptovemeat  on  the  overiiead  aingle- 
win  ^ftUia  wnieh  they  had  bean  aeeoatomel  Ik  Oln^pnr  wna  Um 
pf  onaor  of  aonkipal  tdepbeno  onlai])riN. 

NelsoBw— 8istr-two  appl  ic  ition  wno  nedmi  for  tbl  pailtink  of 
borough electriealengineer, and  the followiiigfoarlinTOhOMi  wlortrd 
from  whom  the  appointment  will  be  mtdo:— Xaaim  W«  A.  Ftaaat 
(Lancaster),  (  '.  A.  L.  Pruimao  (l>onca.<iter},  W.  X.  Hetnan  (Nocth^ 
ampton),  and  O.  ( :.  H«n«om  (Fleetwood). 

North  BMrwick. — A  committee  baa  been  coniini-Muriel  to  re]>ott 
upon  a  proposal  by  Memo.  Crompton  &  Co.  to  obtain  a  proriatonai 
order  and  to  eiect  eloottiei^  warn. 

Norway.  Me!srs.  Steintna  and  Halake,  IVerlin,  aitd  Schnckert  k 
Co.,  Nureinburg,  arc  equipping  an  extensive  electricity  station  at 
Drontheiin,  northern  Norw.iy.  The  g«n»>r  itio;'  pi  itit  wil!  hi-  tur- 
bine-driven, the  waters  of  the  LurfosJcn,  -it  lUc  u'l.ju'  r>  imle.^  fr  ai 
the  town,  being  utilised.  Meson.  Siemeni  um  Aiipp1yi:i;;  the  oiaws 
<'»blc«  and  transformers,  un  i  M.--?r<.  li  ickcrt  tlie  generating 
machiDcry.  The  plant  will  ut  lirst  .■  niiiiii-'c  two  l,tH)0  h  p.  gene- 
rat  irs,  but  the  station  is  b  iii^,-  Ij  ;ill  willi  .i  view  of  being  ultimately 
c<|uiuped  fur  12,000  ui>.  £lcctric  tramways  are  to  be  estaUiabed  in 
the  aisUrieti  Maiara,  Biomana  and  Haleka  ikving  aaeuad  Uwoontmet 
for  this  work. 

Obittuij.— Tha  death  is  announced  of  Mr,  Robert  II(JUd^, 
rliairmAD  of  llsad  Holliday  &  Sons  (Lttl.X  electrical  engineer*  an! 

I  fp:rini::i'  ImUnif'i."'';"  i'^. 

PopUr  (Loadon).  The  projiojals  of  the  Electricilr  committee 
for  the  eleetno  liglttiMof  tlM  IM  of  Dogi  hofoboen  oodiMaed  If  the 
C^nncil,  andlOOnrenmpa  arotoboonrtadfat  anaatiiratidooiftof 

Pmontntions.— On  Wedneaday  hut  at  Plymouth,  Vi.  J.  H. 
Itider  was  presented  bj  the  aUff  of  tha  dectricity  works  and  the 
corporate  officers  with  a  iilTer  ten  and  oofTee  service  on  the  oeadva 

of  hU  leaving  to  take  up  the  appointment  of  resident  electric  tnun 
way  engineer  to  the  Loudon  County  Council.  The  presentation  w*.« 
made  l>y  the  town  clerk  (Mr.  J.  H.  KIlis),  and  in  acknowledging  the 
gift  Mr.  Uider,  after  referring  to  the  ooidlality  which  had  prevailed 
between  himaeU  and  idl  tha  members  of  tha  d^partoMnt,  cougraua* 
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ktodtte  OoTponUmi  on  tb«  ndaptianof  alaetrie  tructiun,  h-,\i  wiahed 
ha  could  go  farther  and  oompUninit  them  cm  having  ulectrictlly 
eqmppad  all  their  tromwaya.  The  advantagai  of  vlecttic  traction 
were  very  great.  Not  oolr  had  tlu^  greater  safety  and  comfort  witli 
electric  cars,  but  tha  quic&ei  tmaik  1IM  Ml  imponBiii  eouidiiati 
to  bnsineaa  mai.  He  abs  etraagly  taeoniMMad  tba  adoptloB  of 
penny  farefi. 

Mr.  ]l  M.  Renwick,  superintendent  of  the  FUstem  Tahgnph  Ca 
at  ( ;la?g.)w,  wn?  entertained  liy  the  tJlasgow  staff  to  a  hanrpirt  to 
iv-k'lirate  hi.i  S.'itli  ywir  of  jtrvioe  with  the  cumpiiiiy.  Mr.  Kt-riwick 
was  also  the  recipient  of  a  han^isome  service  uf  silver  pluLe. 
Mr.  Crombie,  senior  member  of  the  ataif,  T>reiided,  and.  in  making 
the  preaentation,  dwelt  npon  the  cordial  lelationa  tliat  existed 
liitMiu  the  wjpwinlfQdw*  imHik^wmmikmwiMat  vadu  him. 


dniag«be 


I  also  WtOj  nfand  to  fha  magw  of  MaiP*pl>y 
Mt  nwtar  •!  ••■■tiii7tiBiAtlisq«diteiriiiehthis 
wqauid  iw  fmiBwi  in  Mr.  BauwkVa  podtton. 


-An  apodita*  of  £81^  far  alMlfio  UifbiiiC  and 
bmlMdidapaiL 


  j^tkt  fllnpiT  aad  BmA  Wmtm 

llattinf  <da.  irill  tate  eunnt  fnai  fha  OMporaffan  aialBi  far  tbe 

•laeWe  Ughtlof;  of  the  St.  Enoch  station,  head  offisea  and  hoteL 

laalbrt  —The  Council,  which  baa  decided  to  take  over  the 
iproviaitmal  electric  lighting  order  from  a  local  ayndicate,  baa  reoeived 
SB  oSer  from  Mr.  F.  J.  Wardea-SleTens  to  form  a  company  to 
aitiMlah  and  maintain  dattriaitf  worka  ia  tbe  diatriet 

■""W"  (IW.)— Tha«a«ka«r3dia  Maol  Wight  Electric  Lijjlii 
aid  Power      wetaopenctl  on  3rd  hist 

Bwttald.— AM.  Styriug  stated,  at  Iba  Ooanell  meetlac  on  Wed- 
aaaday,  that  during  the  last  six  months  there  ha')  Vieeii  ease*  in 
which  the  aopply  of  electric  cnrrvnt  h»d  been  cut  oir  ur  had  baeome 
defective,  the  general  cauM  b«iu){  thai  water  had  gainad  aoeaai  to  the 
street  boxes.  The  Electric  Light  CMBBtttaavtifHlMlitatiBg  over- 
ground for  undaigiound  cbanbera. 

The  Dimall  daakio  tnmwigr  raila  vw  epaned  joteidiy 

(Timrtday). 

Bonth  Africa  The  Seapiint  (Cujie  Colony)  Town  OouacU  ate 
conjiidering  the  ijuestion  of  erecting  electricity  wurlcfl. 

Southend- — An  inmiiry  w.i.s  recently  held  into  the  ajipUcation  of 
the  Council  to  harrow  £40,030  for  electricity  workf  for  sujiplying 
current  for  lighting  and  tn!tion.    There  wai  no  opposition. 

Stalyhridge. — Friction  hn?  iui«Lu  between  the  promoter*  of  th« 
Stalybridge,  MoMlcy.  Dak  nli  l  1  itnl  Iljdc  Eli-ctiic  I.i^hliiig  and 
Tructijn  Bill.  Originally  it  was  y-ruji. to  I'rccl  imv  of  the  ^'.'ne- 
naliiiK  statirjn*  at  Sialybridi;i',  Lul  ilnf  ■]  j[nl  Eii'ttricity  IVjiir.l  now 
wish  lo  erect,  it  at  UukinticlJ,  and  to  siueud  the  bill  uccurdinji;ly. 
The  Stalybridge  Council  are  oppoaed  to  the  change,  and  want  the 
matter  teferred  to  arbitration.  The  bill  baa  alrtady  been  read  a 
aceond  time. 

Btopnoy  (LoBdon).  — AppUeation  has  beau  mada^  tlto  Boioo^ 
Ooncil  to  tho  Iiaodnii  OouiUf  OoomU  fat  a  kMB  of  £Mv^ 
oT  £llV70^  Ar  alaebria  lighting. 

b— The  OouDcil  hm  ooainlid  thaadunw  pitpand  by 
«y,  Cliiahngb  and  SiOar  Tor  the  alaetrieily  geuaratiag 
1  boildiiigi,  and  tlie  Srm  are  prei>ari»g  detailed  plana,  speeifl- 
S  ftc^  for  enhmiaaion  to  the  Ix>cul  <  •uvemment  Boari  prior  to 
tenders  being  sought  for  the  erection  of  tlie  buililingn  and  their 
equipment.  An  inspection  of  the  propoced  electric  tramway  route 
in  the  town  has  been  made  bv  (M.  \  orke  on  behalf  of  the  Board  uf 
Tkade. 

Telephony  in  Hungary.— The  telephone  wa."  fir»t  introduced  into 
Eudapfrt  iiiul  the  adjoinir^  township  uf  New  IVitt  in  1980,  when  a 
system  of  licensing  was  established.  In  Ih"*"  the  lii  fiice  system  wa» 
repliieifd  liy  a  lease,  hut  in  18U7  the  whole  of  the  t*  Iciiliune  buaiuei'i^ 
was  t«ken  over  and  woikcd  hy  the  .Stale,  »fu-r  l  urli.tnienl  had 
declareil  by  reeolulion  that  telephonic  couiiiiiniiiMlnju,  both  urhan 
and  rural,  could  only  be  tlfeetiveiy  eotaldirlied  and  worked  by  the 
IMal%  thomoliitiou  autboriaiBf  tMoiquUtion  by  the  QovHBBaeat 
of  all  tin  tken  exisiiu^  line*.  At  this  date  (1807)  the  lBtir>wban 
telephone  system  consiatcd  of  4S  and  the  extra-urban  of 

SAi  exchanges,  and  there  were  Ifll  central  and  public  cxchangta. 
The  total  number  of  subaeribers  waa  10^76,  and  the  total  lunglh  of 
Ihiei  iijono  kilometiaa. 


trtdi  Uw  traak  tdaphou  ^itam  of  tlM  ooutiy'. 

 L— The  b«(om(h  eteetridty  vadka  mn  fmially 

IokM' 

Wantaigtoa-— The Oonneillttfa  conlllioMdlr  doeided  to  airport 
the  scheaid  far  the  conatnietkn  of  •  light  olaattie  nilway  batveen 
WarrimtOB  and  Notthwieb. 

WMt  LoBdoB  Tnatways.— As  annonnoad  la  our  last  issue,  tho 
.electric  trameara  of  the  London  United  Tramways  on  tbe  route 
between  llannuersmitl),  Kew  Bridge  and  Acton,  commenced  running 
on  Thuaday  liat  weak,  lha  ol^^ona  of  tbe  Kaif  Obaarratmy 


authoritias  batfatg  been  temored.  The  M  electric  can  pk-.ed  upon 
the  route  have  been  well  patronised  and  on  the  lirst  day's  running 
carried  about  1  >'>,000  passengers.  Tlie  new  aervice  will  act  aa  an 
additional  feeder  to  tbe  Central  London  Railway  at  Shephaida  Bnah. 
It  is  anticipated  that  tgr  inly  1  ooniidenble  aitMuiaaa  of  tin 
eleetrie  lines  will  he  apan> 

WifUL— The  C<oumD  have  ?aled  £100  to  tlie  Ria  aagiaear 
(Mr.  Timmins)  for  mrieaa  lendastd  in  eonaeetjon  with  the 
electikt^  undertjikiti;^'. 


NE^  BOOKS  AND  EDITIONS. 
T%tfiO>t»ing  St»  Boola  ami  BiUtimu  (an  hi  9btained     (kt  Baot$iO*r$ 

tr  dirrri  from  tht  ISiUitking  Qfica,  1,  £  and  3,  SMtbwy-r<mrt,  Flttt 
ttrrrt.  Loiifir.n  : — 

"  MoriTB  Fowaa  aitn  Qa*ama  roa  EtaoraioAL  Machtkebt."— Bv 
B.  lYndett  Oiitea,  OA,  ILLAlL  PHea  Ul  «d.,  port  (r«e.  fa  kbui 
cnmprehsaaiva  wash  an  aoooant  it  Rivea  of  the  acimitifio  prinnipliw  and 
modwn  practioe  in  the  use  of  enf^inv*  fur  dynam.i  liriviny,  not  onl.v  f>>r 
i«iiUi«d  IJ<|'''er  pUnta.  but  »l.tu  ii.r  ij-ilih:  i-:,-,  in.-  li^-li-.in^  aiid  j»'jw.  r 
sUti^Nii.  The  variooa  foraia  of  guarinK  >a  ttui  power  statioo  and  (or  ehaulrio 
motonanataadaalawithiawl  the  book  aoniai^  in  aaJMeai,  noamoaa 
taldaa  ginng  anak  data  ef  the  aqmpmaat  and  ««(ldng  of  abetriopowsr 
■tationa. 

"Thk  .Sti:i)1!NT!i'  Octus  to  Si  rmahixi  Cable  Tun-iM-..'— .s.  n-w 
edition  of  Uils  book,  by  Mnura.  H,  K.  U.  Fisher  and  J.  C.  H.  Darby,  u 
now  ready,  price  0*.  not ;  abroad,  0*.  3d.  This  work  i*  intand«l  to  asrra  ae 
a  guide  to  operator*  already  in  the  telegnqih  aerriooi,  and  to  those  wIm 
dmiro  t.1  iiit«T  that  servioe.  Tlie  nvtit  cnhia  mnniiiiee  now  iariet  that 
thi-ir  M])nrat4tni  and  probatiooerA  shall  ^Mkis  cortaio  eaaBimiMaH  in  eloO* 
triL'&l  aubj«ct«.   The  book  Li  v«ry  fully  dtustrated. 

"SrsxABist  C.^blI'Latiko  Aim  KiPAiapto,'— By  H.  D.  Witkinsoa 
M.I.R.K,  kii.,  fully  iUitstnit«d ;  price  lit.  6d.  'ITiis  work  givei  a  datailed 
bt-hnicAl  mimiimr)' of  modmn  pcmr^tico  in  maniifacTtiiring,  laying,  testing, 
and  repairing  aubmanoe  telegraph  cabin. 

"I'HAPncAi.  Nona  roa  EunrraiCAL  STrDixrs." — By  M«wr«.  A.  K. 
Kennelly  and  H.  D.  WilkitMoo.  Prioa  6*.  6d.,  pu't  frna.  Th«  auibori 
give  in  a  olear  and  concise  manner  a  good  svmmary  of  the  general  prin- 
oiptes  of  ekctrical  K-i«aoe, 

"  AiiMATmr.  \V:>iiiso  or  Kustric  Mackisis."— By  H.  F.  Parahal 
and  H.  H.  H^Uart.  This  work  haa  bevo  ouuipilrd  from  note*  made  by 
Mr.  Patshall  in  his  capacity  a*  Chief  IVsigning  Kngiaeiw  of  the  Kdiaon 
and  General  KInctno  Cumjianieii  of  Anierioa,  and  is  intrmhil  to  «otto  as  a 
working  treatise  on  dynamo  deaign.  Large  4t*i,  370  |ui^cs,  14o  fuII-pnRn 
illii.'itraiiaoa  and  ffiV  full-page  tablas,  90s.  post  frw. 

"Tmi'iBATt  RK  OoicrrrciiXTs  or  *  Co!«i>rcTiviTT"  Coi-raa."  Compiled  tar 
Mnen.  Clark,  J-'urde  and  TavW,  oonsuUIng  engineen.  Htrongiy  bound 
in  I  loth,  2ii.<kI.  net.    .\l~i  n  Sfim-l  Tab|.M.I  l*ig.  KiviiirucaU  of  OoefficlenU 

rrintfj  on  »ttx>ng  c.>r'i!>i;ir'l,  i»i  m  t. 

"  LocALMATios  Or  Faclts  ih  Klicttbio  Lioht  SLuot."— By  F.  O. 
Rap'uuJ.  Prioe  Sa.,  JKMI  (me.  Tlie  book  daals  with  tlio  important  snbjecl 
jl  i>xialii«ing  fault*  la  alectrio  light  and  power  cable*;  aiid  the  vanuoa 
methods  of  iiMoiatMNs  tsitiBg  aaa bsea  mllaiiliirt  and  diaaaMd. 

"BLBoraoMAamnD  bmi,^-Bp  Ottaiv  llaaaMda  fkfc  It  H. 
roi.  II.,  laa.  ad. 


TRADB  NOTES  AND  NOTICES. 

[JVeliess  fir  wmUm  under      abov*  htadini}  m\ut  reach  tke  Offlct  tut 
Mm  vimfir^roATImn^  lasts 


TENDEKS  INVITBD. 

ToKhritlAjt  District  Council  invite  tenders  f'lr  the  aii]i|ily  and  erec- 
tion of  boiler  and  engine-house  plant,  oiKlen.^inj;  iiiiparitu*  i»u  l 
pipe  work,  overhead  tr.ivellinj;  cr.iae,  «v»itehli  i  ir  I  and  in^trnnK-iil*, 
acoimuil.itiirx,  niiiiuii,  public  arc  liKhliii^',  huu-i"  nu  t 'r^,  and  piiljlir 
incjituh  -c^nt  lijjhlin^;.  Further  pirti:;iUr»  ire  Kiven  in  an  ivdver- 
li-i.  nii  ti-..  S]H-ci(ic^tiiiu-i  of  the  coinullin,4  eu^;ineer  (Mr.  Koberf 
Ihkiiiinotid),  i>l,  A'ictorii-atreet,  Wealmuuter,  lioadon,  &.\\'.,  after 
2.'ith  in.1t.  1  endrr.4  to  the  dark  (Hr.  A.  II.  Kan^  jBB.)k  tha  Oaitley 
Tonbridge,  by  4  p.m.  Iklay  30. 

Kwcaliy  Corporation  invite  tenders  for  the  supply,  delivery,  and 
erection  of  engines  and  dynamo),  storage  battery  and  ovurliead 
tonalling  etaaei  An  advaitiatBMDft  oovtaioa  further  particalar*, 
and  tendera  have  to  be  aant  in  to  the  town  daric  (w.  Wol 
Macindoe)  by  10  a.ni.  April  IS. 

AhtriUtn  Electric  Light  commitlee  re<|uire  sis  water-tube  bailers 
An  advartiaaniant  ooniains  further  informatioB, 


and  teaden  addranod  to  «^y  daotiieal  engineer  (U  r.  J.  Alex.  Bell>, 
Ootton-street,  Ahcrdoe%  nmt  hodaUrciod  by  noon  S7th  int. 


Omit/Gorparalion  invito  taidtn  for  overhaid  Una  materiala  ISsr 

tha  electrical  tramwaya  department.  Some  partfandaaaw  set  out  in 
an  advertisement.  Specifications  from  the  cooiaaor  and  manage: 
(Mk  Arthur  KUb),  Old  Post  Office  Building,  CardiS  Tenders  bv 
AprU  30. 

SimderioMd  Corporation  invite  tenders  for  tlie  supply  and  erection 
of  main,  ateam,  feed,  auction  aD<l  i'xh>iuH  pipes,  &c ,  and  additional 
to  tnation  awitehboaid.  An  adrenisenient  contains  farther 
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pMtkulan.  KpeeificatioM  bam,  the  borough  electric«I  engineer 
(Vr.  J.  F.  C  SnetlX  Torim  addreMed  CbitiTnwn  of  Lighting 
fionnnittw.  to  offieci  of  tom  ciiik  (Mr.  Fm.  M.  £<Mr«y},  Town 
Han,  Siadaiuid,  Iqr  aeon  Mth  iaA 

The  Buigh  of  PatiieJc  requins  t«nden>  for  the  cooatructioDi  Mipplj 
and  erection  of— (a)  main  switchboard  and  instrnmenU,  (b)  batterica 
of  acciunulatois  and  accewwrieo.  i^pecitioation*,  &c..  can  be  obtained 
at  the  office  of  Mr.  Jas.  I  )unald«0D,  town  clerk,  07.  West  Kegent- 
atrret,  GlaMow,  and  moy  be  inapected  (but  not  fiVitJiine<1)  at  the 
offices  of  the  rDgin«erp,  Messrs.  Kincaid,  Waller  und  Mativille, 
2!t,  Orfst  Oeorge-.^trer-t,  Westioiniter,  Loadoiu  An  adTertisenient 
enntaicE  further  jurticiiUr^,  n;i<i  tendiBB  BMUl  Ite  SOt  in  tO 
Mr.  Donaldson  by  nooa  of  April  i'J. 

M'!u.hrj,ltfr  KlcclricilJ  COinmiUi;e  inMte  tenders  for  the  supply, 
delivery,  and  erection  at  the  .Sluarl  street  generating  atati  m  of 
water  t'<l>e  boitera,  atvaJu  engiuii',  with  condensing  and  a'.iniliiirj- 
plant,  tbcee-phaae  freneratora  and  motor  transformera.  Specitii-atiDua 
from  theieeretarv  of  the  ck':tricity  dtpartiufnt  (Mr.  F.  E.  Hi-.-ln-ii), 
Town  Ilallj  llancheater,  and  dpt^iGcations  and  drawings  nwy  aluj 
In  hMipMtea  fast  not  obtiiiwd  at  the  oflte*  of  tti«  comaHiiiii  engineers 
ntmm.  KcBiNdy  ud  Jankin),  17,  TietMi«>i«vnk  Westminster, 
8wW.  TtoMUi»(>Mi«iMd  to  OlMirmwi ,  Tww  BM,  Mwwaiaiter)  by 
1-       •dwtlstmHit  entttim  fitrtiur  partieiaiH. 

PitrUvunith  Coriv:irati<:>n  it«  Ictiiier?  fur  nijjidying  i\nt\  laying 
telephone  conduits,  and  cables,  copper  wire,  iron  and  steel  stay  wire, 
fautilated  wiiH,  li|liliB(aikd  l^^^nnin  g«aid^«na  bolta,  nuu  and 
vrashcn,  miMaDaiK(Kii  tnmiiwk,  {iiialaloiii,awileliil»Mrda,  butteries, 
telephone  iostrumenls,  fixing  subacriben'  iDstnunenta,  creoeoted 
poles,  oak  arms,  erecting  polea,  anna,  stays,  insulators,  wires,  &c.,  and 
silicium  bronze  wire.  Specifications  from  the  telenhone  engineer 
(Mr.  A.  R.  Bennett),  05,  Keaficld-street,  Qlorgow,  and  tendtra  to  the 
office  of  the  town  <'(erk(Mr.  Alex.  Hellard),  Town  Hall,  Portamouth, 
by  13th  inst.    Further  particulan  arc  set  out  in  an  advertisement 

PwfmmffA  ( Vir]ioration  also  ru<|uirc  additi^ma!  bnilers,  feed  pumps, 
tnech.inicn:  st<<ken<,  vtoiiuiiiiser,  steam,  feed,  iind  other  pipes,  cnequer 
plating,  arid  iiULdry  ironwork.    Tcnden-  by  i  p.m.  April  16. 

Soiitk-:!i>l  Cui  [I'jru'ion  invite  tenders  for  the  advertising  spaces  on 
Jiieir  street  i.-kctric  tramcaif.  Psrticalars  nnd  forms  of  tpnrler  can 
be  olitaintct  fiom  the  electrii-al  enjiiu'er  (.Mr,  1).  F.  Ad*tuson, 
M.I.E.E.),  and  tenders  must  be  delivered  to  the  town  cktk 
(Mr.  Wm.  U.  Snnw)  hj  Mtb  ia*.  Ab  admOmmmt  wsrfi.^ 
additional  particulars. 

/Illon  Klect.-i:'  J.ishtitij;  iJuiiimitteL'  incite,  tender?  for  iriAdlatbd 
cables,  joiiil  boxea,  jjallic  aic  kmpa,  lamp  pillars,  i^a,  and  .■«ub- 
Italiaa  equipment  and  sundry  connections.  Specifications  from  the 
eonnltii^  (ogineen  (Messrs.  Buchan  and  Hcsarili),  36,  Haaorer- 

B7  A|HU  aa  AdaitioBd  puHotilin  «re  givra  Is  na  advertisement. 

Xorteieh  Mulvnl  Tdffh  .nr  Co.,  wLr>  are  about  toesUtMidi  a  tele- 
phone exchange,  invite  tenders  for  various  telephone  cables,  insUii 
MMtl.  4ft)  jMttieolan  of  which  are  set  out  in  an  advertisement. 
Spodfieationa,  &«.,  fnwu  the  engineer  to  the  companv,  and  tenders  tfl 
th<!  wcretary  (Mr.  Campbell  Steward)  Vy  April  ' 

LAiUrtm  (L>l«lun)  Borough  Council  invito  scheme-i  for  wirina; 
eODsumers'  premises.  Further  particularit  src  ^,'ivcn  in  an  aih  eriise- 
aient,  and  tenden  must  be  loosed  with  the  town  clerk  (Mr.  W. 
Mnrau  Vfmaty,  Himi«i|Bl  Baitdii^  UTtndor-hiU,  LoBdga,aw., 
by]brl4. 

^JSaUmM  BnoDgh  Council  also  invite  tenders  for  electric  pumps, 
pipo  vwk^       for  condensing  wjiler,  and  pipes  and  pits  for  con 


PlymttA,  AmmAmm  ami  Dwmfort  3Vii«tMiyi  iavitB  tMdcrs 
for  the  NcoutnietMa  nT  Ibo  cxiitiag  tmawtyliiin  in  Ftjuionth, 

8tonehouae  and  Devonport,  and  roducing  the  gauge  from  the 
standard  to  3ft.  Cin.  also  fur  bonding  the  raiu.  Tenders  to 
Mr.  John  Glffiui.  II,  Qom  VJcloriiMteMt^LoBdoa,  £.0. 


aottthmult  (IioadaB)  WoAb  nd  Difot  tamoMm  iOfita  teaden  for 
mcandeseent  Ump  hrackela,  twlBdiM  and  fittln0i  to  16ft  me  hup 
polet   Tender*  to  town  clerk  (Mr,  J.  A.  Jobuou]^  Walirarth>n«/ 

ij'intJon,  S.E.,  by  noon  April  19. 

H',,!afUtd  Electric  Light  oommittM  iBvlto tHkdMB  br HV haps, 
^anaformers,  switches,  &e.  Tmiam  Ift  cto  dMtricBl  Mttiiicer 
(Mr.  RoUrt  Blackraon:)  by  Apitt  19. 

Middlahrotigh  Bleetzia  LUhting  cmnmittM  mo«Im  Mttt  md 
etigine.honM  plant  and  condensing  apmrntaB.  Tondan  to  town 
tlerk  by  April  30. 

Jlublin  Lighting  committee  invite  tenders  lor  condensing  plant, 
pipework,feed  pumps,  superheaters,  mechanical  ooaUBaapMnt^&c. 
Tenders  by  4  p.m.  April  22.  — o-ra— ^ 

I'ophr  (Ixmdon)  Gaardians  invite  tenders  for  steam  esliMlltb  l>Mt 

J2:  fiJ*t'*  '^P*^  "^"^  *«•  TendOTto  tfci«l«rk 

(Mr.  U.  U.  UMigh),  Vmw  MortlMlmt,  Fopltr,     I17  6  phtt.  Mtf  1. 


tot  one  ymt 


Edinburgh  Coiporatioa  imln 
pipes,  pavement  and  raid  on 
from  May  10,  Teadm  by  April  Wi 

MaroaolUanAtj^wm  Stunt  IbvUo  teaden  for  tupply  and  eteetian, 
at  Tpattng  B«e  of  doeliie  muntiBS  nd  btttinf  tibiit. 

Tendan  to  Boaai,  GBlMalmnt^  LoBdoo,  BAdt  10  b-bl  ApOMT 

A^ltfhtiry  Diatriet  CoimeU  iBTit*  tiadtn  for  the  oonatcoetka 
and  Biaiut«uaneo  fbr  •  term  of  yean  of  (iaetricity  supply  wo^ 
Tenders  to  nUA     4  p.m.  April  S2. 

Bamvf  wtfFkmm  Corporation  re>iuirt  liBihn  6*  oable^  joint 
bwM^p<g^MjBd^l|^dn. md  babBdqg  tMMtwner  sad  tmUkr 

Croydon  CJorporatioB  loquin 
loondations  for  an  eflgiBO  and 
Tenders  by  April  IN. 

Hothtrwell  Electric  Light  coaaittN  nmuR  ittam  dynamo  and 
switche^  steam,  feed,  BBflVrhiiint  fipm,  ice.  Tenders  by  April  ft. 

Tavultek  Dialiict  OoaBoH  InfiM  teadan  for  lighting  the  town 
from  OM  to  three  ycKR,  PaitieiilarB  from  the  surveyor. 

S'tweaUU  tipcin-Tiiat  new  Trunways  committee  reqoire  can-iron 
pipei^  Tendwiby  S3rd  inst 

iViHtuM  flMf  BttUtcan  Auihoritiu,  MUnster,  invite  tenden  until 
M^lfKBrttandyawao.  ItadanloOfMnlOinctiindCTKilu^ 


IT  tuMBlini  Bad  tindiiBg 
Bt  At  libatiial^  worki. 


Tenders  BIB  javitBd  by  the  Spanish  Po«t  and  Telegraph  autho- 
rities for  tbtcoGMiiiaB  Iter  onoting  a  telephone  exchan^  at  limia. 
Tenders  by  ]fi|yia  -01- 

The  S^aaiibGoverainent  also  require  tenders  for  the  concession 
for  working  dactrks  tnaiwm  in  Andma^  th«  oobcmuui  tlnady 
grBBtedhaviagbdraaaanllca.  Teoden  by  Joaa  & 

TENDEBS  BBOBIVED  AND  AOOBPnD. 

Amsterdam  Corporation  have  received  the  teoders  set  out  bjlow 
for  the  supply  of  complete  motor  and  electrical  pUot  for  the  muoi- 
cifwl  jleetncitj  works.  The  amount  of  tht  Tiudom  tenders  i>  givtii 
ii)  ^terlinK',  the  ll  ^rin  Ixniig  taken  as  equl  tD  IB  fld  : — 

Uniwi  Klektr.  Oes.  vikriia)  lireep<ed)  £54,300  0 

Ditto   biilb  0 

8oe.aB:n.  des  Ajiplicmtioas  de  1  ElectricilC- (Hemil;   Bi.bU  i 

Ditto  ditto    71.448  16 

Braurucfamigiicho  Maachinenbait  AoaUlt  (Ri-uniwtck) .. . .  83,605  2 
S<ic.  Mon.  ICleetricihi  e(  HjdnMlliqiM  (Chsrlaroi,  BslgiBat)  K),02l  16 

M»»lech»r  '       '  — •   •.•>.... 

I 


4wtKhsppijdeUTtblaMBtBrUBo(An«t«rd«B)  .  .  TO,666  13 

'.  itilas  (Lia«Mw}   „4.........    72,450  0 

idiHO>k<Oel«gBi>  .~   71.583  6 

Dllto   _   70,753 

:;te  G*D<?r«le  Eleetrique  (N»ocy)   .„  ,   70,566 

Akt.-Oes.  Klektticiliiciiwerlte  vorm.  Kummtr ACl0k(Dnidin}  68.3^3 

WMtinghouse  Klektr.  Akt.  Oes.  (UerUo)  ...^m   66,113 

Etectr.  Usauchappij  ManraMu  (BCsanaao}   64.598 


Dino 

Cte  G*D<?r«le  Eleetrique  (N»ocy)   „.  ,         761566  B 

  ■  —  -     -    ^ 

1 

16 

Kulbeo  *  Vo.  (Vrvgae]   „   64,598  16 

Etektr.Akt.-<hiLTCnn,W.Libn««rACIih(EVHkfsct)...  tum  * 

Ditto  ditto    61,I«6  13 

'Ci?  iTiteniatiaasItdHtadaicilAtLilia)...  „.,...,„..         63639  9 

IJro'vu,  Bn««ri  A  COi  (Msn, SwrMtaBd)  «...   ti.iii  6 

I'ittAj  ditto    .S5.-n()  13 

MsecbincnUbrik  1  terlikon  iyaricb)   <)0,i>5  3 

Sismeot  1^  ifiLike  ^B«rUa)  ,   56^72  9 

AllgemeineE:]ektricttaU(J«Mi^UsGhalt(lliriiB}.,..M.M........    fi4g66S  6 

Ditto  ditto    $l,l7fit6 

KIrVtr.  AVi.-Oes.  vona.  Bdiaekstt^Csi,...   (a*  ' 

•  1  uroU>erUMMl*n(lkwfia,MS.IIfcMteM6im£i.]hiHi« 
by  thit  firm. 

Hastinics  Town  CooneU  bave  aeeiptBd  Mm  Jbllowjflg  tendimlbr 

their  electrioity  department  :— 
r.iiicuck  *  WHm  (two  300  u.  faoflaiiy  aononiiVi  itaNn  tlfi 

4:^.100, 

Wbeeler  fliwiliBwr  Co.  (eireuUtlag  pomp  and  fifH^fiti  fnuapi  bot- 

well,  Ac).  £64&  as.  60. 

British  WestiDghouiM!  C",  (12  months'  supply  of  elactrieity  mstert)!— 
'Westinffhouae  w»tt>n«l«r— £4.  9^  8d.  per6  ainpere,  £5,  4ft.  per  10  ampwi^ 
£6p<)Ta0am  .  —  ..  . 


aptn  and  £7 
iA.  4«.  per  10  ampere,  £{ 


40  smpete  meter  ;  Shalleobetw  wsttmeter — 
l>sr  aO  ampere,  sikI  i.'6.  8«.  per  40  ampere  mitor . 


Tha  following  tendeta  have  been  accepted  by  the  Wigan  Oor> 
poratiOB: — 

Johnson  and  Pbillipe  (paper  iiisolatod  iaad-ooTCMdoabies} £2,451 
John  Speooer  (Ltd.)  [steel  pUaa)  .».»m>M>M»«M«—...  8B4 

Oitto  (vtatiit^)     63 

r.»tk  isul  Matucin  (tn>ll«j  Imi-  IVS 

Woherhatnptoti  Corporation  have  received  the  following  teoder* 
for  the  <>vvrhL-^>l  equipment  i:l  alioiJt  5  miles  of  tHBUMiy  BMltlk 
feeedcm,  cuudutta  anu  switch  pillars  for  same 
('•Jlender'i  Co.  |  Su  H«l*aa  CUh  Oh    £6,603  17  1 

i^urtpud)  £a,m  1  3  W.  T.  CHomr *Co.  ...  6,461  0  0 
BrMftCo..,.  7  4|Bri(bXBiBtaHdinNClh  h/m  «3 
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The  following;  tender  has  been  accepted  !■>  ■!-■-■  cli:otri«l  '.rarn- 
way»  dep«rtliietit  of  CardifT  Corporation  for  the  jirovi^ii'ii  and 
erection  in  jKisiiiou  ul  the  electrical  power  station  of  Bte*i  i,  t  xhunot 
«Dd  other  piping,  togather  with  eDgine-houM  Uuur,  switchboard 
gallery,  utd  eentnl  Mrrica  gaopray  and  itaireMe  eampl«te : — Bir 
Hiram  S.  Maxim  Elaetrkal  and  En^iMeriBg  Co.  £6,858. 

Ayr  Town  OouDeil  ham  aooapted  tlie  following  tenden  :— 

Stirling  Boiler  Co.  (boilen)  £2,471 

Cowani,  Ltd.  (switehbawrdu)   1,600 

Blectriotl  Power  Stomgc  Co.  i>ocamaktaia)....« 

A!!i?y  nnd  MacliilUii  <-onJrn«iiig  plant)   1,290 

'  ^;it-'r:i!  Klncric  I  0.  ^balanrera  and  booitan)    S2& 

Shoreditch  (I>ondon)  Boroiujh  Council  h».rt  accepted  tenders  for 
the  annual  contract*  for  calde*  and  aundriea  from  the  following- 
firms  :  St.  Helen*  Cable  Co.,  Siemens  Bros.  4:  Co.,  G.  Braulik, 
London  Electric  Wire  Co.,  General  Electric  Co.,  Johnton  and 
rhiUipa,  Williaouon  and  Joaeph,  Veritas  Limited,  Uanda  Limited, 
and  A.  Vandam  &  Co. 

Ti*  Slicraditeh  Council  hava  alio  aocepud  tlie  tender  of  Charles 
Gotliard ftOa.  far  Um  nmlr  o(  b«t  W«Ui  ttaMn  coal  (Birllya) 
during  tlM  not  thxm  mMM  »t  Ktai  10&.  aoA  ftr  Tndcgar  iinta  al 
S-la.  6d.  per  U»:  Tkianfdataikov*  iMiHliMi  ai  fatfac  ton  om 
last  contnwta. 

Dorhan  Manidnal  Ooandl  have  accepted  die  tender  ol  Meani 
Dick,  Kerr  &  Co.  for  eondenuDg  plant  for  their  electric  lighttns  and 
tramway  acheme  at  £2,545,  and  that  of  Meatra.  fiabcock  &  Wilcox 
for  a  ateel  chimney  at  £1,025. 

SundcrLuid  Corporation  hareiCMptad  tlia  tender  of  the  Callandar 
Go.  for  the  aupply,  for  three  yesn,  M  Utnman-coTered  cables  on  the 
biiis  of  tlieir  quotation  and  ilidin^  achedule,  by  which  the  pric« 
would  ba  regulated  according  to  the  rise  and  fali  of  the  copper  market. 

Wallhannlow  District  Council  have  acrepted  tlie  tender  of  Meaan. 
I).  Fir'.li  A  Son  for  wiring,'  ai.d  .v.ipiilving  fittings  (or  the  electric 
lighting  of  the  town  hull,  public  battifi,  piuilic  library  and  technical 
inatitata. 

W«  are  informed  that  the  Weatinghome  K'.ectric  Cot  (L".S  A.)  has 
been  uwarde<l  tlie  contract  for  the  complete  motor  and  control  e<iui|). 
tnent  i  f  all  the  elevated  lioM  of  the  Brooklyn  Rapid  Transit  Co.  of 
New-  Viirk,  comprising  over  30  mile*  of  double  track  railway. 

Kotherlutm  Town  Council  hare  accepted  the  tender  of  Meaare.  J. 
Lomax  Kendal  &  Co.  for  wiring  the  free  library  at  iCSt.  8a.  (M. 

Walfoid  School  fioud  hat  aecmtod  the  ttnler  of  Mr.  Downer  for 
triifas  Ike  Waifbid  FfaU  BehMl  at  £iei. 

BUfllNBfla  N0TI0B8. 

The  Blaoknun  Ventilating  Co.  (Ltd.)  auuoUDce  thnt,  having 
acquired  from  Mr.  Janice  K'.'ttfa,  C.E.,  hit  btiaiiieis  of  heating 
engioeer,  carried  on  lor  some  years  paat  at  87,  Farringdon-areaoe, 
Londo^  BiC,  with  Cnindriei  and  aoiiaaaiiit  wvrin  at  Aibiaalh, 
N.B ,  t&a  fim  hat  haan  nawlr  named  Jamaa  Keith  and  Bhakinaa 
ft  Ca  (Ltd.),  with  work*  at  Ilolloway-road,  London,  and  Arbroath,  and 
head  ofltoa  at  S7,  Famn^don-aTcnue,  E.C.  The  new  firm  nnderiakei 
aUclaaaesof  gaa,hydraulie,aleetrich«tiiig  and  ventilatiDg  engineering 
work. 

MeasrK.  Bltippe^  Bro!<.  (Ltd.)  DotifT  w  that  they  have  been 
appointed  sole  Hritinh  agenta  for  the  Oaaadien  Klactrieal  Vehicle 

(-'o,,  nnd  havi>  rsceiv  eil  the  tlrst  -(liipment  of  tlic  new  type  of  Tehicles 
niauutacturMi  '  y  tliiit-  company,  jKirticulani  of  which  are  ^'iven  in  a 
well  got-iip  pamplilet  wliic.n  cm  Us  obtained  from  Mcfara.  Shippey 
Bros  on  .i[i[ili.  ulii  u.  We  art!  ;nfornnHl  that  arrangements  have  now 
been  completed  tx)  construct  and  equip  these  vehicleB  in  Englan<L 

Messrs.  Ikrgtheil  and  Voong,  Caiuumilc-street,  London,  have 
admitted  into  partnership  Mr.  R.  U.  iiitchie,  of  Leeds,  who  takes 
over  the  Manchester  lininch  of  the  tirm. 

Me-'srs.  Nalder  Bro*.  and  Th'.itnii-'oi)  (Ltd.)  have  removed  their 
branch  olliccfrom  2  to  (t,  ll'jlborti-^ho  e,  KC,  where  Mr.  K  I'..  Hnln  rta 
leprceenia  them.  The  principal  offices  of  the  hrm,  to  which  all 
eontapoDdiBfla  AaM  k  agiaiwd,  laaHm  at  94,  QaaaMtneli 
Londao,RC 

PBTRIOHB.  BAXKBUPTOIBS,  UQUIDATIONB,  fte. 

A  pttitioB  for  the  windiag>ap  of  the  BritSeh  Eiectnwoae  Corpora- 
tion (Ltd.)  will  bo  heard  in  the  High  Ooiut  on  17th  inat. 

A  petition,  presented  hr  Afr.  A.  Scott,  a  contributory,  for  the 
winding-np  of  the  National  (,'ompany  for  the  Distribution  of  Elec- 
triai^  Bf  Secondary  Qenentora  (Ltd.),  will  be  heard  at  the  Royal 
Oonii  M  Joetice,  London,  on  17th  iart. 

A  leceiTing  order  boa  been  nudeagaiMtQaoin  W.  DeTUMefaMHia, 
av^neer,  6,  Penywem-road,  Eail'a  Otut,  8.W.,  and  1,  Bwik-laiH^ 

Ouinon-street,  E.C.,  London. 

James  Brown,  *'  hosier  and  electrical  engineer,"  98,  BOktlNi^ 
WW,  Sunderland,  hat  been  a^jndicatad  banlongt 

AaaatiMortlwaNdiloif  oCAlfaart  baa* 


the  Midland  Electrical  ("  >.,  at  20,  Caruline-a'.rett,  l!iriniD({ham,  was 
held  la«t  week.  Debtor,  whov  ntUement  of  account*  showed  liabi- 
lities £t<y:i  and  deficiency  £734,  attributed  his  failure  to  bad  trade 
and  law  chargea.  The  l<ankrupt  wjn  a  traveller  until  1h;),"j,  when 
he  eonunenced  bosinesa  in  partnenthip  at  Liverpool  ai  a  C'mtiucntal 
aoentL  Tlia  buiincsa  waa  unsucoesafuL  In  1819  debtor  intraducad 
£1M  and  Joined  n  Mr.  F.  PaadcHMt,  hia  paitnat^  ahaia  aoadeltov 
of  aioek  and  hook  debt*.  LattMarehihopartnenhipwudiaHilffad. 
and  debtor  oontinned  the  bn^ineas  nnder  the  style  of  the  MMUn^ 
Electrical  Co.  Tlie  aasistant  official  receiver  aaid  that  thoM  waa 
tei7  Uttlnnnjeot  of  a  dividend,  for  heaidcB  «  faw  book  debti^  tlian 
waa  aolf  ttoot  M>  to  aaat  lha  oaMaBer. 


daain  * 


For  Sale.— Salfbrd  Bleetridfy  committee  offer  fur  sale  about 
1,01)1  incandeteeat  lanpa  for  100  and  100  volt  circnito.  (Jootationa 
to  bor^h^^daatneai  engineer,  Stnwbeny-road,  Salford,  by  WOi 

-An  oUUettabliahed  firm  of  eleetiical  enginaan 
tnalified  to  design  and  direet  the  mannflMtnia  of 
~  djpaMnaaandaMtoni  8m  adiai'liiaiiaBt 
"Siavlwz''  Steel  Oondnit— A  reir  ttrafol  nriee  lirt  of  the 
manuheturea  of  the  Simplex  Steel  Condoit  Ool,  ec  OoventiyHMraet, 
Birmingham,  Si),  It  tckU'r-hury,  London,  and  I,  Ped  street,  Man- 
cheater,  is  now  avaUabl' ,  containing  over  lo3  .sro  pagen.  Tho  list 
ia  well  got  np^  and  coutaina  a  qoaatUy  of  information  of  aanriea  to 
inataWaaim  eentiaatein  aad  anpjHet  deajeta.  The  exteatfrn  oaa  at 


Siuiplez  (^induit  .Sj-stem. 
No.  19,  lasiWGtioo  iibarp  ileod. 


Simplex  (  on  iuil  System. 
Mow  106b  t>i*lit  Tea  Pitea, 


this  cnmp.my'.4  goods  ia  nhown  bj  a  representative  list  of  tome  of  the 
more  important  in."t.illation.i  erected  on  the  Simplex  system  dating 
ISOO-IOOJ.  'i  lit  li^t  <:ve«  evidence  of  v.:i-  en  loavour  of  the  company 
to  keep  pace  with  the  rapid  development  in  conduit  wiring  which  it 
a  featore  of  installation  work  at  this  time.  Wa  ikow  iiarawitk 
aeveiml  of  the  newest  fitting*  need  in  thia  tyatam. 

&T.H.  PUat— Pamnhlet  No.  91  of  thaBritiikThomaon-Honston 
Co.  deala  with  magnetic  Uow-ont  caatmUan  for  deetrie  cranes,  hoists, 
hMdafa  in  niaai^  eiaetiie  hiwnekaa  and  anlanobilea.  A  nnmbw 
af  cxaaliaKt  MnatwtioMa  af  Oii  anaratn  aaa  ^ven.  Pamphlet 
N>  M  treata  of  turn  CD  aiHaartfa  amit  kwakawL of  whkh  aewwl 


a.  E.  Oo-'aUat  K.-ThaMaditeaCthaGaMidBlaetateOo.'k 
telephone  catalcgne  (K)  n  nnlwof 

ii«no*altiM  A featwn  of  tha  U*  it  tta 
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in  which  aatomatic  awitcli  eircuita  or  cndleii  are  diiipeniied  with, 
the  functiona  of  the  inatnimcnt  beiog  jierforined  in  the  handle  of 
thelian  l  :om'  ir:a*-irn.  Thi?  type  of  instrument  ij  also  develope<i 
into  Ha  Hitf-ici  iiiniui;i  ilion  sTsteni,  aa  the  inttrament  lends  itself 
tn  future  m  ft!sy  jiositiuu.  The  Oeneral  Electric  Cn.U  "  r<>p?r  oml 
CJiU  '  5\7'cni  li'A'.'*  lUMi;  with  thi;  v'.ng  board  f->r  s-.;!!  itiU.jn  intcr- 
Coiuiuuni«llioii  ttst4  eufe'.it  itcj  a  line  selector  in^tnitnetit,  wli;I-st  t.ljt 
telephone  iiroper  hao  a  tW  '-w^iy  Bwi-.cli  f  .r  r.-;.:y  an  l  c.ill.  'I  hc 
"Uunicipal "  i»  the  name  j^ven  to  a  new  iyp«  ui  iiii<.itsuiie:iii  cum- 
•tnictod  cm  Ooatiiiailalliiiw,  IlMMuistrninenta  have  Wn  supplied 
to  OlaigoV}  TmMdM  ^iSIt,  and  Qaenitey.  Another  novelty  in 
Im^Tneltwn  '  telephone  aystem,  oanprinng  tekphooei  both  fined 
tm  poittble  for  communicating  from  feeder  pilUm  with  the  power 
*tatioD,  and  other  point*  cm  the  rontp.  One  tet  is  illiulrated  in  the 
liat  of  which  coiwiderablo  nnm1>er<<  h  ivi-  been  supplied  to  electric 
power  station  f iip'tiioers  for  on  electric  tramway  ruules.  Mining, 
engine  hnii  .e,  nnliury,  fn'-ue,  and  other  telephones  complete  the 
liitk  The  Kiwri  i)  iii»i.r';i:ipr-'>  i  :r  rinlicf  rfP  UK  1w"int;  supplied  to 
Wslthamou    ..n  1  !mm  •     b  i-f 

Exports  of  Blectricai  App&rattia  and  Material.— The  folloving 

list  given  olUcml  parl.icilliirs  of  the  eipirtfl  ni  liriUsii  mnnilacLurud 
electrical  ap{i>!iraiu»  an ri  iiiHtonal  (innl-idmi  u-l.-^-npti  nwl  Uih-phtmo 
win  and  material,  bat  mil  incJuiin^  eUctricjl  itiilriinnMiLi  or 
.  mMhiofll^  which  are  not,  aepacateiy  »pecib«d;  on  April  it  and  4, 
with  the  porta  of  deeUaation : — 

^/rtca— C»pe  Town,  Bit  ;  Ihirbiui,  £105  ;  Eut  I.ondoD,  £84 ;  Port 
Ktif.&l»'H>  £9J>3.  AuMrahuia—AdtUidt.  £171  (iucludloK  St39  tateRraph 
wir.);  I^ya'.ot  u,  fij!};  Melbourne,  £576  (lelegrurh  material);  Perth, 
£86  ;  Syduey,  £1,265  including  £1,170  ««!»-^ph  wire).  Jitima—lUa- 

MOT,  £11.    Ojiwrfu,  £101    Ctylmx    i  V.lnr  iUtO,  t'Aina-Sliaiighai, 

Z33S.  «>nii/:t— Rouen,  £65.  (/cnnwny— HamburK,  £25.  (ViW/ir.  jflli 
/■ufio— Calcutta,  £53  ;  Karachi,  £499^000  (tikctMh  «aU*)  ;  Japan- 
Tokyo.  £32  ;  Yokohama,  £156.  Jfoflo,  £147  OMbMlag  4121  telcRrapb 
Dia««Tia)V  Str-,;;^  f'!'.'"-.'-nr—!iingtpoWi  Mtt  AsHm'— Btoekholn 
£2'A7  :  tf-.i-trr-opb  win-.  T.>uj,  1604,063  (l«r  tWO  dsiya)  ^IhI  £$iJtU 
f(ir  the  we.  k  liml  jmr  April  4  to  10). 

Imports  of  Bleetrieal  Ooodx  into  the  United  Kingdom  — 

The  vaJut!  of  the  electrical  goods  importeJ  inf )  tlii^  e-nnntrv  ti'trinfr 
March  wa«  i'lS'JjOTti,  against  £97,S»(1  in  tht-  priccilin^'  ut  '^iah,  ami 
£73,(>8S  in  March  laal  year.  Tha  toUl  for  the  three  months  ended 
Uiu^l  «wMII^«  ii9uii(€l97.01S  Ar(lM«onc(peadlB(p«iod 


pATBinrRBooHa 

ThtfollawinglUt  a/i/ijViV-idmu  for  /"ni-^d  md  S(itt\fUuii',ny  pu'jluhed 
hat  been  ■xmpUtd  fw  thit  jvurnat  by  Hissim.  J.  C.  CR*rMAM  k  Co., 
OMHmjl  J'aunt  JfSHl^ OUmmff^mt,  W.O.,frm  tdUm  aii«ai«it2 
M*  w/ofTOrtwa  «a  tmMUvM  srfH  J>Mm^  Jtas^  mmI  TndtMurh 
nay  6€  ohla%ncd. 

APPLICATIONS  FOB  PATBNTS. 

Jfrm.  —  Tht  uniUmuTtilrutl  Aiij.luatv.mt  arf  nnl  optn  topuUte  intfttrtim 
VnlU  u/lcr  tKe  -^rrq,l,ic:.-e  of  lAc  cjnpV.v  .S;*/^, ;■;:„(, an.  Tlu  tutmtt  wttAin 
SfrSll^^^-'T  eommunieatort  of  imtitliont.    Whtm  MmgUk  ^tti- 

^mMm  MMiyMltn  ^fiieatioH,  an  atltrui  i$  q^huL 

Decemlier  27 

•WW.  0.  J.  Mownflt,  Uver|xral.  1  n  i.t  .-ve:ii».ni «  i:i  .r  ouQDOetad  with 
overhiail  electrit-  tmm  or  railway  oara  i>r  liicoiuoti»«. 

23,647.  H.  C.  llAUHisi)!!  an.1  J.  Dat.  '^'-tlim-annr  Mwi.  JmnmfWDenl* 
io  tb«  electrulvlic  depuaitioti  OMlallL 

aMJ9.  S.  Klui-H.  i>,nd«n.  Aa  intpramd  dflrtii*  Ml.* 

TB^no.  (1.  narnKK.    I>?iidaii.    InpraMd  fnetm  and  amantin  for 

ubtaluag  cl<?ctri<:  current. 
88bM&  A.  Pacnrorri.    t/mdon.    I>irect  elp:tr.j:]i;ii.in  ti-  li.ii  li  i:i  with 
5!**'r''"I82S"*  ni'iwaycar.   .  r>»ie  applied  for  uodur  I'atmit-., 
^jMkWS,»<x  105,Ju!v  10  tasiatdateafanUeattraiiii 

r>ocemb«r  28,  1900. 
MTOfc'  ^-  ^ I'Oodoo,    loaproveiueotn  in  clectricul  coiipliag*. 
89,726.  E.  JiiUML   London.  Iuipravemeiit>  iu  am)  relation  (oautomatic 


33J89.  &  H.  ^,  B'AwmMrtr.   Lwdoo.  Iuipr,>vemeats  reklbg  to  necon- 

/"^*''?tJ"''*22,  l«)aW«gd,t,olap|aiflalkidiBl4w^ 

^/M.  1..  U.  W'jotLET.     I,oDdi.u.     Improvements  in  indicators  for 

BrF  aUrm  iv  liigrnpbs.* 
23,735.  W.  V.  THfJMi-so.x.  Liverpool.  Imunveiacnta  in  eiectfo-iMchania^l 

•.•i'T'!:'"'  '»f,l»*»»'>'"'8  coliiAwi  af  nil«v  twin*  (Mat 

Aliberii  and  0.  Boiii,  Italy.) 

SJ™  "  l^p-u»emenu  in  battery  cell*.* 

a^TW.  K.  AiiNOrii    (I        Ihuui.AU  and  J.  I,.  1,4  Vkh. 

loiprovemaata  ia  winding*  for  use  in  p.>lycyelic  el»«  tri<- 

qratewt. 

n,74A,  E.  AaxoLD,  0.  &  Baauarao  and  J.  L.  u  Cocu. 
cycuc  ettmots, 

I>eoemhar29,  UDO, 

*■      'JL'  ,'r".r  «»"*Aw  far  elwiiog 

and  cuntrvluQg  aieetne  matiu. 


I  ar:tiit 

London. 
»lp.>ly- 


23,774.  W.  JoaxMNandJ.  MiKiN.  ShfOiU.  litpsmawato  io  apparstui 
for  produciuK  intercliingeabia  Mnilnia,  laMsrj^  wordt  and  lbs 
like  by  oip.i-m  '.f  rN'-'j  if  l.itijji*. 
23,790.  H.  0,  Leake  l.m.i. -i  Itnprorementa  in  and  rslatinf  toMHas 
lor  the  avoidanee  ji  huntiog  if  •yn  Aron-iut  allenia'e-curmit 
WfMUKf  runniof;  in  parallel. 
23,801.  X.  B.  Jamr  and  A.  B.  CixQDAtBaa.  l/»don.  An  unproved 
tor  dipgsitfai  nlsM  ao^    - 


23,863. 

23,B6 

23,876. 
23,877. 
23,87a 

23.3M. 

25,«?02. 

23.901. 

5. 
17. 

la 

31. 

34. 

iZ 

56. 
t>Z 
65. 
74. 


DaeaiBlierSl  19001 
O.  Diwril.  I«ai]e&   lapnuTaaeata  fa  devices  for  imlicaling  and 
insMurinc  iyu!«.i(<iiy  or  varyiug  magnetic  Celdfi* 
M   lUnj  KTT.    Li>udon.    Improvements  in  electric  diitribttl!  m 

systouiii.   ^,J'•'•'^  »pp1ied  faruniliT  I*;iteiiti,  .Vc,  Act,  IBUeec  lOJ, 

July  28,  1900:  '"t-iuK  JatL-  :>f  ,i].pK?atijii  in  l  'ciit«dStat».)» 
J.  L\wnitrcK  aud  J.  K.  .Sl'Aimouirn.    London.  luiprovcoMiDti 

in  dynamos,  motor*,  and  metor  (SOMltan 
C.  W.  Atkihsov.    IxmdoiL    ImprMisinBti  b  and  relaUog  u 

m<ut.iVrn  fur  e)<-<'tri?i1  parpoaea. 

L.  1.  ISl'.kk  »na  I,  N.  MijRscHStt.  LiiMlan.  Improvement ■  in 
prooeax  of  ikod  mochauiurn  f<ir  aeparalinn  of  e«!i<ae'.»r«  fr,>m 
mm^onductora.* 

A.  W.  PirsT  and  X.  Apu.  L'tvA'tn,  Improveiutiita  io  or  relating 
I"  insulatiflg  and  protecure  coaUiv,  «pHM^  vplinlil*  *» 

•lectnc  conducrtcra 

!'".  .Sthom      Liverfx)!.     An  i:npi-ov*.l  msgneto-electric  devl.-? 

f- f  igtiilKig  njplwiTe  tiiiiturfj," 
La  ii3Ct*Tft  D'KTDtBS  *■  VnlTURBS  Kl.f.c  iKIijrKl       Parct."      I  -vo- 

dB«»  Bagaiaiing  dcTi'W  for  electric  I.I  ;t,jr,i.    Hn/-  iinr,i,r,t  1  ,t 
nOtt  FMmu,  itc.  Act,  1833.   sec.  lOi,  June  25,  1900,  be  ni 
datao(ap|«eatiaainF«MmL)  ' 
A.nMuwR.  Londno.  An  ai^life  ^  fonHMw.* 

Aamw  1,1903. 
H.  A.  Kmr.  Lendso.    Binlrie  rsfrigsrstoni  or  spptratus  f«r 
cooling  a»r,  Tapour  or  liquids  by  menon  of  eJeetric  cumnta. 
(i.  )l.  Smith.    CsrdiSl    Improvements  in  eleetric  glow  Ismp*. 
(i.  \\  Holt,  Birminghan.  ImprmoiiMnUia  alaetrie  awilahas. 
A.  W  anon.  "! — t — • —   r-  — ■  . 


purpooss, 

(I.  SriaRYX  and  W,  B.  WwD.  BImiiHiMlt. 
«!e;  incal  wall  ftnga^plag  MmtetioiM,  and  the 


O.C0  Hkefareleetricat 

R.  II.  Dimji.    H  .mprdtL.    Mmu!.  fjr  the  generati'.n  uf  el-jc(rii-»l 


purjioac* 
energy  by  the 


-----------     -  VI  vw-i-'Li    i_pi  I  s  a^  at. 

---  liquid  oxidation  (or  other  non-igniiiua  decoa- 
potitiou)  <>roeal«r«Miia,and  tcr  tbt  utilisation  of  Uwi  rleclridM 
and  dieniieal  and  oUier  conUDation  prodneed  tb«reky. 
H.  C.  HsRR!.r»i».    I^.ndon.     ImproTemenU  in  the  rlectr,>l t ti< 
depo"lttou   f  inf tal< 
C.  .1.  UvraHD  mill  A.  K.  luvKisi.     LmdoD.    An  improved  c-Diu- 
frec<l  appaiajus  f,v  u-l-;>l;..n.-8  ;.,;ul  .Ui>-r  purposes. 
P.  L.  R.  Pra!<ib     London,    A  safety  aw>lianoe  for  overhead 
electric  wiroa. 

A.  P.  LcMinHM  and  a.  aiiHHRMBM,  Leodon.  Inprutemeou 


in  switduafor  OMiralllas  alactiied  dmMt^ 
KMoMTimm,  Limdwi.  Dwrisa  <or  r«ftthtfa«  aleetrie 


22,aw. 
23,634. 

S4,71& 

24,879. 
25,186, 

25,216. 
25,281. 
25.407. 
26,422. 


26.423. 
25.62L 
25.641. 


^rogcmo  ATioNs  published.  ^ 

1699. 

l-AKi  (Millet).   ElectrioallT-operated  goTcnsn,  AMy  designed 

for  r«gu]aliniK  Oic  «t:«ed  of  dinaaiaB  nr  no  ten. 
VicARtwo.    Appani'.u-,  for  dsetiiNdlr  HgbUag 

Udfor  (Hier  veliides. 
ftiiw^  (Bobinaiin).    Primary  batteries. 

KlPOtBOBy  (Western  Electric  Co.).  Telepbooe  iritemt  and 
appanktua. 

IsuKitw.KW.    Klectrical  oonduclors. 

MaRwisr  nnd  M  uicxjsi's  WiaatEss  TRiecnara  Ca  (LmX  Apra- 

r»ti.«  timpl.  y?d  in  wireless  telegraphy. 
H«Ti.-Dia.   Klectrical  cable  conduita. 
Jj***  Mjwteisti  traction  on  the  dosed-cmiduit  system. 
l^OBBa,  HMdm  for  elecMc  incandsacent  lamps. 
SriunKLL.   System.  .rel«i(rioaldbltllMtNaandci«ilrlmtli«n 

for  uae  Uisreiii.    I  )m  r,  applied  for  ondar  IntwaatUU  Oaataa- 

Uon,  May  24,lS  W.i 

DVLAIT  and  Oauhk.    Kle,  tricjil  r«islAiiL-«». 

Li  siwnu  and  LuansBito.   Electric  light  switehat, 

flcHiaiiAini  and  On  Gajvaa.  Klectra-nicfaHiHl  aiinwwklM, 


iph  recorda 


1900, 

I6.14ti.  KuH.i.N.  rr'j^f>5  iif  makiiiv:  iiK-Uillii'duplioktsphoui 
16,700.  HttlTWH  Tbomson-Hodbt.is  cd.  ;l,rD  i  fStdiKneLz 

etoctricaldittributioa. 
16,70L  BaDlM  TnoMsoit-HocSTOS  Co.  (Ltd.)  (Uswl«tt>  KiectHcaJly 

operated  pwmNi 

lb  <03.  British  Tmnmnr-HaaiRHl  On.  (Lm)  (Day).  CeBtroliiaf  dielrit 

is'.iini.n, 

16,916.  \VErT>:ii  n  iihi  itila  m^tiln^p1l^lMll^^tTlll^*'**-^!^Bfcn^^Mlt■^*>*'- 

Hi<xtr,>-ma)$o«U. 

17,174.  .SiiMKNs   Biios.  *  Co.  {Ln.)    (aiemeas  and  HalkM  ActiW- 

G»rb«n  brush-holders  for  4|uaB>os. 
Ji7^7.  CmnawiaadKAiu.  lUtpkoBnevllaWMaidi. 
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I8444.  Soballbb.   Po^jnibaM  •Itarnatiiig-eiumnt  Inuufarmcn. 

BotiK  AdNriiilatdM^fMMr oaiiMMd  «r  Mt  with Miilwb^is 
tlnrra  or  <»n. 

IB  517  Fjirtt  (Allgetnrfne  E!L-ktriciUU-0«ril«(A»ft).    Switch  iip|«ntaa 

fiir  elcclriciJIy  propelled  voiiiclcK. 
18,451,  McCiLi.irM.   Circuit  cuDtroller  for  eleetrie  atreel-nulvrky  on  aod 

other  uses 

18,616.  Bbixum   TMOJuuM  HooBruK  Co.   (Ltd.)  (UvwkUjw  Eketro- 

(Hi|MtiB  Wow  fluti  Ik  •tootric  outoiit*. 
l8;i&U^  ItanniiTtatMiaM-HonKnCa  fLmKCMi).  KlNbkwMnltariL 

18,718.  HscK.    Maei>etV'«l(ctric  <l<^Ti<!m  for  explonoa  enginet. 

18,914.  Kni»ON.    Electric  aMtmn. 

19,397.  Bii!T!?n  Tno«s^.v  H,iviTM>    i'.,  A.-d.]    'H^-wtct'-l.  Autcinvitjc 

circuit  li:<*kcr^  f-ir  c'r^trii;  ^_LrcutU. 
19,600.  BRmiillTuoMiiOX-llo(WTOMCn.([yrD.j  iHavl«tt).  Ktetrieiwiu-iKO. 

V»J»M.  VoanmtM.  ll«imiBg«f«lMM«Mlik 

Vfin.  tUvL  SpHtlBff       far  «l«elttel|r-lMd  ioMcMl  cooAm  Uoo 

flO^ns,  lbuTiMiTiMti^.ri>'  !iv<osn>!iCo.  (Ladl)  (Rwriitt^  Hlg^Kpotao  u 

Un«  Dwitchn  for  electric  current*. 
VKSSb.  Wiucox  ;  Itikvrl.   I'ower  truumitliDg  devices. 
21,292.  DnrriMi  Taoiiao.t'HousTnN  Ca  (l/Ta)    (UuUia  RIcctricitaU- 

f ^-se'.i-ohaft.)   Heani  for  oliteioing  mftgnntic  «<lh«aion  of  Uxo- 

m  itives  I*  mo(ur-cu«  in  cUctric  ruilvayr. 
21,293-  Bkiti'-h  THiiMsojr.HoraiTos  Co.  (IVTD.)  iStainiiietz).  IiMuUtad 

rin  '.ni:  :  iii  lurLor  KDil  method  of  making  Um aama. 
21.448.  Bbitmii  Tliox»>)X-Uo«alull  Co.  {l.iv.)  (.Steinmelr}.    Sjratema  of 

n,44flL  Bunw  TROmfflr-HMHOM  Co.   (I.ia)  (Kioe).  latemipling 

devic««  for  electric  circuit*. 
21,469.  Sachs.  l.ii^htiiluK  arnatert  for  ••fety  eutoatj)  for  elartrio  circuila. 
21JSSS,  Bamt  (JadMMiX  Fbtw  tor  «lMtrie  baitcriBi  or  th*  tik*. 
SljMB.  yr*mk.  Blictrie  ~ 


OOHPANTBS'  MEBTINOS  AND  REPORTS. 


Will  an  3  and  Bobinson  (Ltd.) 

Tha  half-rearly  c  i  l.^i^: y  .:ra«ral  meptiog  of  this  compaoy  wm  held  on 
Wotoaaday  last  ««ek,  Mr.  liLuuc  KoBlxaoH,  ILliuLCK.,  praaiding. 
Tha  SKCRBTAKY  (Or.  C  a  Shmc)  taf  taf  nw)  Ow  utloa  convniDg 

lh«  meeting, 

Tha  CHAIRMAN  laid  :  I  am  pleased  !•  ta  Mt  M  Mfnlulale  you 
npoo  a  |jt«spen>ua  half  year,  from  the  prate  of  whMk  «•       able  to  pay 

Dtit  i:il^  ,v  Ji.ulrnd  at  the  rate  of  12  per  cciiu  tor  this  half  year,  h.ii  uIr  j 
2  iier  1  etii.  Willi  rmipcct  to  th*  prerioua  half-year,  and  yot  to  iocrt!»«'  nur 
can7  (i>rwnnl,  Such  iuoc***  «i»ciiuras»t  m  'o  hope  f<>r  (?r««1  Ifiinga  i:i 
future,  wl'icn,  if  ever,  »ar'*f..i  iu  u\^'rt.Hi.iNK'  our  Htiil  t<i^.iwiui^  bu^iofv. 
With  ntgud  Ui  Ibe  putuU  ratMKi  at  Die  last  ineetiugby  .Mr.  AudersbU  nad 
Mr.  I'rache,  tbeae  tiave  t^vtn  rise  (a  the  kmg  lerie*  of  "  Cawa "  aod 
"Opinions"  lately  diatrfbuted  (o  the  shareholHera.  The  main  i)ue>tion 
ruisd  W.H,  "\Mi;it  i«  |iriitit  nv-A  wh»t  is  capiUl  ■  rr.d.lrr  no  i<H3«t  of  oor 
lifliel  tluii  bIiu-t  iirriiilijin.  lire  prcifit  an.i  nnt  c4ifu!»l,  tnnie  of  our  friend* 
003t«nd«l,  aixl  that  Tiew  is  entirely  and  uuaaimou»ty  conflrmed  by  the 
•vdiUm  aad  hf  tiM  three  eminent  cuunael  whom,  in  tha  end,  ws  ooa*ult«<l. 
Tk»  axptni*  {acumd  over  tha  Pari*  KxhiUtuin  baa,  equally  with  all  tha 
other  itcnu  similarly  charged  a^aintt  theae  premiumai  SMD  prooounoed  by 
counsel  to  bo  aii  entirely  proper  charge,  and  we  «ritt<!ii  e-fl  this 
.-hsr^e  agiiuil  tht  premEum.-i  iii:-cnunt.  Wr"  pr'ipo«»«l  to  carry  tli«  Im'.niice 
tluux'  prtuiiuuia  l.i  rfirrv*-,  tn  wlnrh  Mr,  Aniicrsoo  objected,  tm  the 
grwiod  that  th<!  rrstrre  was  liable  to  be  usad  "to  Mvalise  diri- 

AMwlleltow.  OnmiI         no  nj^oi  to  Vr.  AadanuBli  iMn, 

na  tha  ground  Ibnt  share  premiums  are  profit.  But  there  is  a 
peculiar  pbrase  in  oae  of  uur  articles,  which  says  that  In  our  case  diriileDda 
arr  only  to  be  paid  out  of  '"prnfit*  urisfni?  froin  the  timloets  of  tli*  t  irn 
nany,"  and  two  of  the  ftiutiKl  thi:il;  tl.at  >l.»rc  i-miiiuun  cl.  w<i  mivi 
"  out  of  the  biiaimss  of  th*  c»mpnny,"  and  all  agr(«  in  the  *tat«meiii  that 
"It  hi  «tm  to  qwctio*"  wMhtr  Umn  prMuN  nuv*  in  of  *^>» 
ftmVtr  artieto,  ho  dntrtbitfad  ■■  iMimSi.  Mr.  AndinwD's  objoetkm  to 
carrj'iiig  any  "'ini  frnm  prpmiums  account  to  rwerTo  while  the  lattfr  is  in 
iti  jirC'CTit  f'ir:n  ifl,  thei  «r"t  i ,  juatifled.  .A  r^verve  futi-1  whiiii  Cifciinot  l« 
used  in  time  of  emer'^ucy  wuuld  be  of  little  u«e,  add  \i  i*  fi<riuiitte  tliai 
ea«in<el  arc  dear  thnl,  thoUKh  pr«iiiiunis  may  not  he  ill><tri1jiitnd  iui  this 
cumpnny)  as  dirideuiU,  yet  the  right  in  charge  ejircial  ev^iitc*  tg«inst 
them  is  certain.  We  should  be  ju«ti6od,  therefore,  in  charging  any  Morioaa 
Icaa  to  Tcserre,  even  if  reserve  were  made  up  entirely  of  share  premiums. 
It  wss  laid  at  our  last  meeting  that  ori^'mal  ilh^cLuni  ho/l  U'ceifcl 
more  than  they  were  entitled  to  un  l^r  their  ^grtrmctir^  and  uixUr  the 
■rtiolea  of  atnociation.  Couutel  have  bent  ntketl  titcir  u|nauMi,  and  bitva 
giTCfi  it  in  a  form  which  we  think  noakes  it  unneceumy  for  more  to  Iw 
said  upon  tliat  |ioint.  Bat  I  may  aay  that  the  majority  i<f  On  counsel 
consulted  have  ^vm  the  ofinion  that  the  original  directors  might  put  in 
a  claim  with  fair  praapact  of  success  to  their  pioportion — that  is,  three- 
trntln  the  "hare  pn-minms  we  have  bees  tAlkinR  :\'i>:iut,  ".o  lay  jsothioff 
ii(  tlic  iiremiuiu"  wliich  ive  may  obtain  in  iiitur».  Th«  unnitii]  dimMm 
intend  to  make  no  mich  daim.    Two  yean  ago  tlie  original  directon 


intend  to  make  no  micti  cJaun.  Two  y< 
volDBlii^fliTC  «p  Hit  fmrHHrwitoMMii 


nwMtthiit* 


•ttMrMlHiN.  which 


■rtfacr. 


uatfaB>  Vh^  fen  fin  •MM 


feeling  now,  aii,d  du  uut  vvii,li  it  to  be  poewUa  for  anyono  to  aay  that  tiM 
incratae  of  capital  they  now  recommend  brings  a  direct  personal  gkia  t» 
thorn,  aiMl  they  therefore  renounee  altogether  the  chum. 

Good  prc^ex*  h:vt  Wi^n  oimU  ivitfi  the  builer  works  lit  Qiincrmferry. 
There  has  been  •mnr  icni|iUiti<in  ti>  Ua<ten  the  deTe)o|>mrii t  nf  tljin  work 
by  beginning  to  make  Ixaler*  with  incomplete  appliaiioas,  itiid  witliout 
waiting  for  the  materials  of  our  own  maouhctiin^  vhioll  wa  intend  to  uae. 
The  recent  discussion  about  water-tube  biilers  in  the  Xavy,  and  the 
MMbatie  condemnatiou  by  the  Admiralty  Boiler  committee  of  tha  boilerii 
Utbrio  chiefly  fitted,  have  offered  inducements  to  ptuh  forward  the 
maoufacture,  in  the  hope  uf  »«rurUiK  a  lur^e  «ltare  ft  Ihe  Navj  mien 
which  are  probably  soon  U>  be  j>];M:«t.  We  ura  certai:!  tha'  thin  pobVy 
would  b*»  mistake.  The  Navy  lias  played  alaw>>l  no  port  in  oat  furecaat*. 
aoM  ol  yon  may  remember  that  the  Willans  engine  was  once  the  sppnnvd, 
it  not  the  only  reooguised,  engine  for  dynamo  driving  in  the  Navy.  For 
10  years  or  thertaboula  we  have  never  had  a  Navy  order,  hut  we  have  done 
pretty  well  wiibuut.   We  believe  tlus  boiler  branch  of  oar  business  i« 

Sinjj  to  be  of  grpat  v.Jue  to  u*.  Wster-tubs  boiler*  ar«  m»t  a  ftawir^ 
ihion.  Their  siiprc:iiacy  Li  a■*^ure^l,  wlmlever  mitjie  woulil  hi  gui  ln*  cf 
public  opinion  may  anuiwe  ;  init,  the  ruling  ty|ie  biu  still  to  bo  se Iscled. 
No  giMt  iMai  In*  j«t  bson  sunk  in  IIm  MUir_«iNis— up  to  th*  ] 


abaiit£61/)0ai  Bat  the  liabiMtiei  tipoa  tha  bandings  and  the  piMt  i 

iog  oompleliao,  aad  others  which  it  will  be  necessary  to  enter  Into,  are 
beyond  the  power  of  oor  prrsent  capital.  In  speaking  of  what  we  have  in 
view,  I  do  not  wish  to  be  iniiunderstood  aa  aug)(estiug  any  devckniment  of 
the  buxioeas  not  alreaily  ap|rinn'ei1  by  the  sharehitlder*.  It  m  only  a 
iiaestioQ  of  bow  tar  the  esteuaioo  should  gu  and  how  perfect  it  should  b^. 
As  an  iustanoak  aad  nrfarring  to  the  Uugby  not  the  (Juevnifcrry  works,  wa 
fint  intended  to  baltd  extensions  of  cortaio  ehop*.  Btit  as  those  arose 
and  took  aliaix"  »o  vtr'ariv  Ihut  msny  «f  iMiirr  iVpwtment«)  oupht  to 
be  incrriMi--:i  '  II,*-  ■  i  |tL.i-ti<>n  were  r.>  l.p  ffliwrvr,!  tht'  iiL:huut  lljf  Bclieuic. 
The  larger  cuKtuo  wa  were  called  upon  to  build  see  ami  at  lini  to  lie 
auJHciaai^  piovidad  for  by  tha  exteiuiooa  already  under  oonstniction. 
fiat  with  mcnna  for  doing  moie  actu.d  work  on  engine  lutme  |4wiiius1y 
aanoti'«'t  M|t|>  ,i  tuiMttVt  l-rr  laving  in  other dirvctiuoa.  A  completer  system 
of  workx  >;i:t«'it;»,  an  l  i  lors  powerful  and  more  numerous  rranea  we.e 
seen  to  ofiisr  ready  mean*  for  further  cheapening  the  work.  KitiMiiion  of 
electrical  wurkinK  was  aeon  to  promise  eoonumics,  and  a  tew  |';»  cr  ^tation. 
alrtady  pbaaood,  though  itot  ordered,  it  the  lesult.  Like  ajumderatiun* 
bavaaiiiliad  la  tha  aaw  QaataalanY  mlH^  aail  the  result  is  the  reeom- 
'  bthenpovt.  Wampoaa  to  iiiwa£ 150,000,  halt  pcaltr- 
Tha  Mna  (riM  iIimM  ba  tha  Mno  aalul 


I  nawafniathaadoiiiltqa 


Jiut  |« 


eoco  and  half  ordinary  share*, 
time — £6  for  preference  aod  M  tut 
of  the  report  an<l  acommt*. 

Mr.  HOLIiANU  «-c6Di.lfr.i  the  rL'?i.'.ulloo. 

Mr.  BKVAN  DONKIS  :  1  iliink  we  ought  to  bi?  vsr^-  wrll  sarl<fie<l  with 
thaactiaa  «ltha4iiaetof*dari«e.tha  iMMtnar,  and  DartieaWj  with  tha 
bhatraiBii'a  iwf  full  ttatement  tO'^y,  and  the  diatinot  darifv  whkh  wa 

ejui  (eo  on  th4>  put  <>f  Ihr^  dirrrtora  to  do  what  la  rigPit  I 
obtaining  thi<  vuImuj<  of  ^u>iillf>■.    With  regard  to  tha  [ 
iHHue  of  new  ahaitvs,  it  wiil,  i  uike  it,  go  to  reserve  ? 

Tlie  CHAIRMAN  :  Thv  bulk  will  go  tu  resene,  untem  thmAailldha 
nny  stnmg  wiidi  thut  it  should  ;;o  to  writing  otT  goodwiJI. 

Mr.  I>1»NK1N  -  111  the  volume  uf  "Upiaioiis''  wc  have  received  there  is 
reference  to  th«  clsiiiu  of  the  >ltS,  It  Mann  an  excellnit  plan  that  llic 
beads  dc|<artmer.ta  should  b«  to  intcrest«d  in  the  proejicril.v  of  tbo 
cj:il>  Ml,  and  I  have  known  it  work  well  iti  •nl.ci  ciwck.  Very  little  is  l-JJ 
us  in  the  report  as  to  TbaoMm  Dittos.   Do  tbcte  works  still  go  on  f 

Mr.  PKACHE:  I  dwaU  Kka  to  ai|irai  niy  patiOuition  at  the  vei7 
dear  •istemeiit  given  ua  (o^hy  by  tlie  chalrmtn  respeuiing  the  queatioov 
mised  at  the  last  meetiog,  «h<'  h  cotscluaivelr  proves  that  the  oauraa  tha 
directors  lisd  taken  in  the  paet  w;i>  jn  rd-fitly  correct 

Mr.  ANUERSf'V  i  I  kUp  hjvc  tr>  Ihunl:  the  dir«^>r»  f>T  :}i<'  fcurteous 
way  they  went  ioui  the  [ucatLon  i  raispd  n>.  tbi-  I.Mt  [u«tios-  ThehiWyer* 
saan  auiioua  for  ua  to  go  to  further  expeuse,  but  I  understand  that  llie 
■MHarhataawhwnaatniad  wlthoinhaiwuftwllwrwiBwaaaflaari 

TbaCHAIRKAN:  IiNttldar«t«n',aatoT1iMMinitlaa,that«*iMV«r 
hear  of  it.  I  bare  not  seen  Thamci  Ilittoii  for  two  years.  The  work  there 
i«  in  charge  of  a  foreman,  and  the  work  goes  on  automatic  Uly  and  newt 
Hstisfap terity,  and  a  great  deal  nf  nv.r  jinsi]  wr.rk  is  il  mi;  thfre.  I  my 
say  llja'.  our  relations  with  r>ur  \>uik.i;ioa  were  i;eS'-r  h»|Hii<;r.  Wiih 
n^tni  to  lite  new  IxMler  works,  1  was  asked  if  any  itxiiler  work  wm« 
going  OB  thaw.  No  ;  aad  wa  do  aei  iatand  that  it  •nail  oatil  tha  wbola 
tiling  slarhi  complete.  We  hare  bad  aoangh  at  bailer  making  la  tha  past 
with  imperfect  spj-limv^fi.  Ai  t<-  shnr?  prtn«iiiiin«.  Mr.  Ht«wni^  *«5:'-i| 
whether  the  'iircttoi*  i;i»k>!  n  hkr  clsiin  tJ  thfir  iir^j.  rti-Hi  ■  f 
premiuma  in  tlie  (uttu-e.  1  have  Already  said  we  have  reiumnced  tliat 
claim  altogetlier. 

The  resolution  wim  then  usrried  unaiiiaiuusljr. 

Th«(  IIAIKMAN  linreplyto  »ih(nhaU«r)«Md:  Mim  Bdmphtq^* 
sn>l  'I'l-nn  mt  Invc  Bttol  one  ship  in  tba  Vmfj  with  MioiwMa  ImilaiB  and 
after  considorable  trinh  bos  b«en  provadnaneiHi.  Tba wannhiilmm  i  o 
have  cliietly  in  vi<>w  a-.  <  ')i4.,^ti^r  is  that  for  land  airvlM^  WUA  *0l  iaaolva 
cerudii  dlrtereneen  train  tiia  otanne  ty]>e. 

The  divl  lends  and  bcnus  *«t  out  in  the  rt^ert  wara  iMt  towiallf 
propoard  by  tha  chairman  and  approved  unaninMHlrty. 

lirsolutioo*  approving  the  re-election  nf  the  retiring  directon,  ('apt.  It. 
II.  P.  Riall  Sankey,  K.E.  (ret.)  and  Mr.  Thomii  1).  I^ii-ftihy,  and  fur  tha 
«■  aiil^-iiitinfut  uf  the  r«tirii;i;'aud!t«v.  Mwsiii.  C<.i).»'t-  llnx.  A;  '"n ,  vivre 
then  carried  unnuiiiMjualv. 

The  lJi:n  TV  CHAIUMAX  (Sir  Oilbart  A.  CUiyton  Ewt,  Bart.)  then 
moved  a  reaolutioo  tb*  fba  onailal  Of  tba  aaBaaw*  ba  tummmi  to 
£750^000  \>j  tha  vaatfan  of  «Oym aMttoHl  O^hM,  to  ba 

6  par  cant,  aann'  *    _  " 

aidlMiy  ttbavii)* 
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Th«  KMlutioo  W4»  rinly  MicondoH,  nod  ii:  tlie  dijicuwion  w!ii -h  tdloww) 
Tthnaet  ma  Mpun  tiixli^  u>  the  NiclRUKio  boiler. 

Mr.  I>ONKIN  ukad  Ute  oburm&n  if  he  wuuld  gire  the  «ii««hijldc-i» 
Ktiiir  i.i>iti>^iiUrii  I  if  whatimMoK  done  vri 111  thi-  Ijollarin  th«  Frendi  Skvy. 

Th«  CK  AlliMAK  —ii  M  tbe  ticnr  tli<'  i:nKli>h  Admiralty  took  up  the 
BtUevillo  Iniiler  iherf  wiw  nnn  Urj-i'^  Kn-ncl,  .Tuiwr  f'.-t"-]  with  thr 
ykl4i;#f*c  Ltcillcr,  iiijil  th*t  vrfl<»n]  hft«  jij-'l  ^'oiif"  i!HccfHwfu".';y  ThnnjKh  b*  r 
trUU.  Hume  •inaii  vmicIk  were  tits  titled  wttb  ttieae  Iwilcra,  aud  tti-?r 
tuiva  |irov«l  T«ry  raccaacful.  Tbe  "  Fciant,"  the  miuer  reierred  to,  h»» 
bMn  in  klmoit  constiuit  employ  unoe  that  time,  and  the  went  out  witli 
•Uwr  Krnncb  eruiaen  to  Chioa  Iwt  autumo.  The  "  Friant  "  Ailed  from 
Vnnce  lait  but  arrived  6r*U  Tlii*  led  to  a  graat  many  other  French 
venelB  being  flttfil  with  Ihi-  VWniiwri  !v,i;rT,  but  the  "  Fri«nl  "  !.i  thr  mily 
large  abip  fitted  with  the  NiolMi-w  5>.filer  which  h.\s  doii*^  Atiy  Motive 
•errie*,  Tbe  Freoch  Gotreiuoieat  tbioki  ao  vail  of  tbaae  boilers 
tiMi  tbtr  hm  ndnd  mora  Xirlm—  «hw  fliMwflto  tmitan  Oe 
r>WHl|g»Ty.  AiiotlMrlargeeruuer,  i]ie"<]amtMU*,"U  is  to  Altai  with 
thii  boiler.  Two  Spanl^li  wax  \v'»-«elt  are  fltl^etl  with  the  Niclauaae  txiiltr. 
Ooo  of  them,  tbe  "  CVi»l-it'el,"  ww  tin;  only  fftMel  ihmi  •Hstm^isheil  b»r- 
ii»!f  ifi  thff  Ute  war.   Tlie  itganaan  hare  alu"    rd.  red  *eTrr«l  vin.»l»  to  be 


fh  .V 


th. 


'  SkiHjlk,"  of 


fined  witli  Ni.:Uim»e  boilen.     In  tbe  Ko 

22,000  u  liuod  with  NiolaaaM  buUere,  u  U  alio  a  sloop  of  between 
I^OOar-  and  1,600  h.i-.  nw" Bi^M^'*  ^  l^HVi  h» 

Mm  Ihrtragh  every  ima(^Dal>1e  nd  of  iMin*  trill,  tuA  aa,  I  Mbft^  tin 
other  boiler  but  the  ViHaurae  cn\M  fioeailily  hate  fpme  through.  Tlie 
eioeilent  little  boat*  th  >t  jily  <m  the  Srine,  in  I'arin,  ao<l  which  I  wi«h  we 
could  «^  here,  are  alt  fitti^rl  wirh  Vir-Wne  boiler*  :  all  the  oewar  boat*, 
about  3o  of  them,  are  fitted  with  N>  'au<>ei3  boiler*,  for  the  re|iiinaf«liieti 
veiY  aimple  and  ei|iedit<ous  arraogementa  can  be  made. 
Alleteiwie  farther  diMMiwimttowwIiilliwiiMMwM 
Ahmnj-nHmat  tiNak* to  tht •taImM  tad  AwtMum iMMid,  aoA 


DoYM  Kleotrloity  Bopply  Co.  (Ltd.) 

The  t«»eot!i  antjaftl  iDcetinj;  f^f  thin  ci-mriny  wai  bold  nt  I  *  >vrr  o!t 
April  -^1  Sir  N't'.  f'ltrmuiJ.  |ireflidiiit'. 

I1ifl  CHAIRMAN  Mill  12  moaih*  agu  be  furealiadowed  Uiat  in  all 
pralMMBtj  llMgr  wtNlId  gw  •  6  per  cant.  dindcBd  tbi*  year,  bat  iu  that 
vnrartniMrta  foreewt  He  um  left  out  tbe  imp<>rtant  fu^tor  of  the  price  of 
eiial.  Ttd»  enhfitietd  cn<»  had  brought  down  their  dividend  to  3J  i»or  cent.,  an 
(ncri-f<f  i)f  >i  [lei  wut,.  ovar  the  previoui  year.  Thf  differeuoo  in  the  co»t  of 
00*1  rcjirnu-nirdtiiieiu-tyaapoeiiiblealiper  oeuL  divideud.  Ue  beliered  that 
next,  yrar  th<-y  iruuid  pay  probably  6  per  ueut.,  or  even  more,  in  diridend. 
Tliey  □ii.Ktit.  have  iDcrcaaea  their  dirialcad  by  tollueias  tbe  lewl  of  iheir 
rivali,  the  Dover  Uaa  Co.,  in  iDcreaeitiK  tivs  price  of  el«ctric  curreiR. 
but  they  thought  that  would  be  bait  imlicy.  The  proepccte  for  1901 
looked  very  ro«y.  Tli^y  h»d  »  large  contract  f<)r  ntji.ijlyiiij;  current  to  the 
contractor!  for  the  ti'  w  Adoiiralty  harbour  w  ikt  nud  f:>r  lighting  tlie 
Admiralty  Pier  and  the  Prince  of  Watea'a  I'ier,  iududiog  the  lighthouae. 
They  were  aleo  in  ncgotiatiop  witli  tlie  Harbour  Board  for  tunpjy ing  current 
fur  powtir  tor  neverul  electri .i  crane*  un  tbe  Admiralty  Pier.  They  had  alio  a 
lanilf-increeied  number  of  appIicatioiM  from  tJia  general  public  for  prirate 
llgntlng.  During  tbe  put  year  they  had  expended  nearly  £10,000  on  capital 
m-etmnf,  tV.e  Kt-eatfr  pn  r  lion  of  which  wae  for  the  plant  md  rnniD"  for  thchir- 
lii.ur  worka  routnu.!.  Sucbadalittonal  c>>]'il.iUii  mi^Ut  beieijuite^!  iu  tbe  next 
lew  years  wogM  prbliabl^-  be  for  main*  only,  a*  they  biui  now  about  auffi- 
dent  mil  Willi Jf  M  (faCir  atatioo  to  eoaU*  tfemt  t«  'Upp!;  douMe  the 
quantity  otoifrMt  for  KghUng  and  power  t»  WMtlow  aupplicil.  They 
were  ansarcd  by  their  engtoeer*  that  tbe  machinery  and  plant  at  the  atation 
Waa  in  thorough  working  order,  practically  as  good  as  the  day  it  waa  put 
down.  Tbie  wasn-mduHvely  pri.nedby  the  reportof  tbe  expert  brou^htin 
by  the  Corporation  in  cutinLv'tiDu  with  their  iiropoaed  purciiAJif  d  the 
iiodertakiog.  With  rc«anl  to  tium  propiiaed  Mirvbaee,  h«  bo|ieil  the  ahare- 
holdm  weuid  not  aall  Aa  blMiBcaa,  becauaa  M  rnu  Mm  tlMt,  with  k  Ultle 
patiMoe,  tbey  would  itod  tint  tbagr  bad  a  good  10  to  18}  per  cMt.  IdtcsI- 
ment.  and  he  f»;!e«1  to  m>p  why  lh<:«r  whn  had  wwkeil  hurd  for  thi?  Is?l 
aixorae^''!'  ymm  nl.uuld  !•«  ri:btj*d  L<f  wbivl  Iht-y  i  out-idK-r^'d  liieir  future 
■prir*.  K'lr  itimcthinh'  like  I'lvi?  yt'iirfi  tbe  aliareholdeta  bad  (ithi  liciJly  tto 
letum  Th-  thin  hunt  work-  hut  lin  cuuld  aee  that  In  the  next  year  ur  -wo 
their  ejimtu^t  u^uUl  iucreuc  by  lea]*  and  bound*,  lie  then  murcJ  tlte 
tutoption  uf  the  report  and  aucounta,  and  tlie  payoieot  of  tbe  di\id«id 
tkereiu  recommended. 

The  inii'rrr:  vfi^  '-.irri'^l  livavi'tKi'i-lv  'he  jT'^'-rrdir-t-'i  If^niunteil, 


BUtCKBSATH  AKD  O&miinCB  mSTRlCT  EL£3T&IC  UOBT  CO. 
(LTD.)— The  director*' report  for  tlie  }L\tr  i"  Dec.  31  atatea  that  aupply 
coauMBCwi  (rva  the  cooiMmr't  own  Moerating  at«tioa  on  FeU  14, 1900. 
OahV  M  Uhttf  a(  imiiMiiiy  iu«il>id  •  nttoM  1m  <I  rwwui^  Md 
pMtef  tliM  ton  (£1,2110)  Ilia  Mo  imTCMdfimt  the  eenlnetcnM  earn 
l«uaatioo.  The  butlneae  ia  nteadity  inereaaing.  Tbe  nuuilier  uf  lamp* 
connected  on  Feb.  14,  1900,  waa  equiealeot  to  5,967  8  c.p.,  and  on  Dec.  31 
laat  waa  14,473.  The  number  oi  ooiuumer'  incirawd  fi-H-i  132  tn 
342.  OuMars-hJl  thr  r,.nii.-,  i;i)ti<  »inMunt?d  1. 1  jin  .j.jaivulen'.  uf  16. ^■.iO 
8  c.u.  kiupa  and  appticationa  for  4,907  further  have  been  received,  lualciujr; 
Mjmottutmtai  and  appUad  for.  Tk»  Imm  oI  OmjOM  4t  »«r  cent. 
MaatAra  itoek  waa  fuOy  fcbwrilioA 

BSOIILEr  (KEHT)  BLSOnUC  UOBT  AHS  FOWSk  CO.  (LTD.)— At  the 

meetinj;  last  week  the  chnirtnan  (Mr.  F.  K.  Ori]>per'  -.iid  there  ht^a 
an  itic:«ai*e  of  i-ver  fj.OOQ  6  c.p.  I.itn]i«  durinK  tiie  y<rar,  wfii'dj  turMi.t 
that  tbn  bad  nearly  doubled  tbe  '>nt(i«it,  and  they  had  nrarly  6.000 
lanfa  waieh  tiMf  were  aupply iog  in  Chidahant  beeMefc^mamr  awaiting 
TUa  (Uatvfc)  quarter  they  had  lald  flQyOoD  vaSta  againat 


S'l.COQ  fur  the  correiponding  period  laat  vear,  an  mcraaee  of  SO  per  ceoL 
Ijut  year  tbey  bad  apent  about  £13,(]0O,  Iarg4ly  in  ioereaaing  their 
mams.  I1ie  {irini!i|ial  aapenditara  ia  a  diatriot  like  Bremley  wk 
forinaia%  IWMIM.tli^  aa—ad  m  Ikbb  district.  He  belkrol  that 
a  gnat  daal  of  tha  aueoHa  «f  tha  enmiiaay  had  Imtn  due  to  their 
lilieral  cxpemditnra  on  malna  at  an  early  attge  in  their  exitteooob 
Duriiig  laat  year  they  laid  H  milrn  of  new  main*  mi  their  auifam 
lituldinj^  were  now  Unm  mn'igh  to  hold  plant  which  would  l»»t  t!:«n» 
eight  tn  ten  years,  wiili  50,01.10  to  60,000  lampe  lighted,  i 
proiic.  o<  £195  wa*  inconiiderable,  but  tltey  did  not,  try  to  get  any 
uionopulr  in  wiring  in  Bteatl«r,  Tba  atpertde  prioa  im  awmit  wrkad 
out  ut  4jd..  or  4-7d.  per  unit,  wiiereai  a  year  ago  it  waa  AW.  TiMf  M 
wnitrn  tlio  whi.le  cf  tbe  preUminary  expcoj«e«, and  that  left  them  with 
bi.  31.  iviilihlr  ( -r  divi.ii>a.  Tbe  directon  recommendeil  that  a 
4  |<ei  ceut.  dividend  be  paid,  that  i;400  be  placed  to  leierr*  for  reMwal 
of  pUnt,  kc,  and  that  BUS  b>  eniad  lutmti.  Tha  nf«rt  and  aaaainU 
were  adopted. 

OTBHOa  ATItEfl  AND  BKLOKANO  ELWTRIC  TRAMWAW  00.  (LTD.)— 
Tit*  director*'  report  alale*  that  tbe  total  receipta  for  tbe  pait  yaar  wira 
£127,097  and  the  expenditure  <M,157,  tenriotr  CSTfiW.  After  ptt>ndiB|l 
fur  dch.:iitiirf  iiif/Te«t  ami  ptaciog  £3,000  t"-!  mi^iml  fund,  there  remxim 
£l'iyil.  An  iiiienHi  diridend  of  3  per  o  ni.  oi  thf  A'  preference 
j.bnrca  wa»  paid  in  October,  almirblng  £6,€O0,  »oU  tlie  director*  now 
rcc«)minend  additianal  divi<leudii  on  the  "  A  "  preference  uf  3  per  cent. 
imakinK  6  per  oenl.  for  the  year),  and  nn  the  "  It"  preference  uf  2^  per 
cent,  abaorbiug  £9,437.  nnd  leaving  £1.474  tu  be  carried  foramd.  Tha 
arrrar*  of  the  cumnlatirc  diridend  on  tha  "  H "  profemioa  iha 
14a.  6d.  pir  «hmb  HonatiaetiaaoD  thalinoawiaDoii 
>7  alaatrie  ItMtioa  naia       10  M. 


OITT  HOTlt. 

■EHOKANDA.— Bimk  rate '1  perc*nt.  foJtiLO  Yv'n.  21, 1901),  Price  of  ailrer 
2ti,'^i.  per  txL.  (AiJi'il  11).  Cuuuula  {2}  per  ceuu)  36i  — 95i  fur  money, 
951—962  for  account ;  2)  per  cent  96  —96^  (April  11).  CuoaoU  Par 
Day,  May  3  ;  Stoeka  and  Shana  Continuatioo  Daya,  Ai>rU  24  aixl  May  1& 
TklMtfiv,  AnrttSStf^Daya,  AprU12aiiilfl6iliiataglhM0iinr' 
ow  Dvih  Afrik  8S  and  ll^r  11. 

oHABiffa  oBoas  AHs  antAMD  Eaammx  nvrrtr  cowosftiiw 

;iTD  -An  ii-«!ie  cif  £?.'.0,C00  ^  per  cent^  debenture  «tTck  in  tbia  corpo- 
rjitii'ii  hafl  lieeii  tliii  wrr'k, 

CITY  OF  LONDON  ELECTRIC  LIOHTIWO  CO.  LTD.  Mr  Owr-f 
llrn  inu;    hiv^  h.^pii  rlri'trii   clLan  mnn   uf   thi^   O  'lDfMtiy  iu   e lii  ^u  t"' 

i^ir  l*4vid  L.  Salomon*,  Uart.,  reaigued.    At  an  excraordinary  general 


R  TBJonrm  BaofBiqini  n  I 

DB  BOSDXAirZ.— Tbe  general  meeting  will  !«  hel<l  in  Ail  «a  April  21. 

O&IBNTAL  TSLBPHOHE  AKD  SLBOTRIC  CO  (LTD;.)-Sllbj«et  to  final 
audit,  tka  ftfumk  «(  4  fintlicff  dirbknd  <if  840d.  par  dian  (tax  IneX 
aiaUilBtfvaMl.fcrtlMjMroadidDia.31t{ii'  * 
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DDDLET,  STOmtBSnXn  Am  SWTMCT  memo  TKACnOR  00. 
(LTD.) — Tbe  directon'  report  •tstei  tfakt  the  total  toraDoe  for  tha  ;«kr  to 
Doc.  31  wu  £18,712,  Ami  the  eiix-naiture  £11,818 ;  frofit  £6,900.  After 
deducliDK  preferaMe  diTidaad  (£702}  tbcr«  u,  Indiwlin  £aiil4  bnwght 
forward  him  In*  mcoiiBt,  £8,611  Miihlilt  tut  VMAtHm,  A  ditilMMl 
•I  tiM  mU  «(  4  par  atnt.  pv  HOHi  fa 


certilicatw,  full;  pkid,  for  £69e.'J01  ;  ;  rr.i.  delxniur*  ■tock  of  (h« 
CffUral.  London  Railipaif  Oo^  ud  bM  unleml  the  eMiie  to  be  <|unt*d  in 
tha  offlcUl  lint.  AppUoklion  lua  alao  been  made  tii  the  cnmmittoa  ti 
appiiiut  a  apedal  •auttag  in,  and  to  grant  a  quoUtioo  to,  the  fnrtliar 
iuueof  10,000  XHillWiy  Mmj  paid  ihawiqikflftlin  >»1M0»)«f 

Om  City  m<Anrfi£t«iMiJMb»»y  Cb.,a]id  In  illap  ifci  trnVkm  tmm  iif 

10.000  ^If^lf^ ^ffLih^^]!^ WW)  4(  immi 


■LBGTRIGJLL  COMPANIES'  SHARB  LIST. 
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tlo    »|  Ut  Doh,  HI...  k  lYr  ■     rtl,  ir.  I  lii>:i.).., 

Boammoatb anil  l'..:'lo  Kloo.  8^ppl7  Ord-  

Do,      44  par '.'nr.l.  ^' 3*nal»dTo  Pmf.   

Do.      4^  per  Oncit.  D.-''i..ntaTO  Hi.KTk  r-'d  )  ...... 

BrompiOQ  4  Keo«lti«vm  K.uo.  8-Jl>u1y  OrO   .. 

Do.      7  per  Owl.  Prt'^.>T<tf;no  

Oalffntt*  KUie.  Snnpty  Ltn,in»rT  fa.^  patill  .„,.,,,. 
Sharing  <Vr»(iK  A  Hlrmnil  Klct'tricily  aappijr  Oorp,,.. 

Dii.       4^  iwTi\.nl.  Prtfuronoe    „, 

Oh*}l*oa  fflijrlrlc  ly  ^tipi.ly  ijT.llrmry   

'    D<.,     »^      ij..r.i.  ir»  .lioek  (red.)  ... 

(»!«Mrn  K,ii«.  I,  UiVi-ru.';  ».  vr.ii.,M  Boolalrtd.) 

0!ty  of  Loaitjit?!  Klootrl*!  li^Lilnjc  tJrfl.   

Do.      A  per  Cent,  (.'am-alatlve  Prof.  . 
■     Do.      (  per  Omt.  Dnbcntum  aiock  (red.)  ,., 

Dj.       4J  i  Jo.i  lK>b.  Bl'iclt  Orts.  (lU  i>J. )   

OooBtj  of  X<«ulao  asd  Bnub  Prov.  Odloarr  .. 
Do.     8  par  Ooat.  Oamalallra  Pr«fereaee 

Do,      4t.':Dab>.8laek{aUpd.)(r*t.l   « 

KLkeetone  KlectrloUy  Supply  Uo.  Onlliury 

Bora  Klaeuk  LbrtuUx  Ordliiary  „  

Klitmioa  ami  Xalgiit^riiliia  OnUnary. ....... 

Da.     •parOm.latPn?    ..  rD«.^.Btk.(ml> 
'  Kncrt»,O«.A(>0taii«HIUC>3(Jt.3t<.'k.)4; 

[laalilaaiippjTOrttnwry   ...„,....„.-... 

ttmOtA,  tntmrnM  ■ 

Do.  4«perOm.Oal)uataekfMlfa>lMa  . 
Do.      »{  per  Oant.  Meet.  Dab.  iMak  (•271 

Sottlna  Hill  fclwtrle  Ordinary..,..,  . 
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•    Da.     Hper  V  ,-..  UiMurtmmBl  

84.  Jaaaa'aand  Pait  Vail  ■leo^oJMtiiafr 

Do.      7  p«r  (.Vwil.  Pretettoee  

Ilo,  ii  por  1'^ Til.ntrfiontaraHuwk  (r»d.)..M. 
Smlthflol,!  uar^QU  AioptjUj  H.ipply  Oriilnary.,... 

Do.      f,  D^bontarea   ...^.....^„., 

Boolh  LomdiiQ  Slecirlc  liappl y  Ordinary 
WlwImnrMaatrio  Bnioiy OrtUaarr 
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Aanlu-AfKantlM  iniani(I  lo  no,057) .....  

Do.      rwagaitent ««,  Deb.  SUxik  

Blaatpael  and  flaaawoaa  Tmamya.-  ..    

Brhbaaa  Blaetfla  TraoH.  lomtnont  On!  

Do.     »X  Oam.  trtt  

Da.     i7x  Dab,  Fwr.  Carta.  

Brialol  Tramiray*  and  Oarriage  OnUnary  ....... 

Do.     GiimalailTaPraftirMiaKftiilypd)  ...„.., 

Do.     4  par  Uaak  Oeboouuaa  ........ 

Mll*0DliiBblanaatiteaaUiiv<Mlaai7 

Do.     4)%  tit  Mori.  D<ba.„.  ^  ^..^  ....... 

BrHlab ILn  frao. OJ.    „  ,.  

Do.     «  c  L^xai.  Prof.  ,  . 

Do.     4  per  Omt.  Parpeioat  Debaouiraa   

Daanoa  Aj-rw  a  tie^xraoa  Si  "A"  Uiua.  Praf.  ... 

Do,    -a"  »  „.„., 

Do.      4  per  OaoL.  D«boakarea  

Do.      IX  >nd  Deb.  Si'k  Pnr.  QMUIIat.).. 

CukulU  Tran.t.  iSi*.  1  lotSUnQ,...,,..,......,,. 

1  Do.  I » Jut  Ik  li.  Mock  (M)  , 
Cape  Kl«*  tri.  Tr»ii«.  .'Mi»r«a....«.»._H.-..«».„,™.. 

'  Oanlral  l...iMiiit;  or.llnary  ..   .._  -„  ..  ,  , 

lHy  ol  Hlrmlnal:  .-n  I  ruui.  Oo.  1%  Oim.  Vrtt 

0.1,       i   ,  III  Mjrl   [Mm.  .   ,,  ..  .. 

Ottj  anU  lidutii  Lon.ift-i  ii*-.w»y  i>ja.  OrUioarj 

Do.      <.>riLii»ry  .'.'.^.il  to  l»,.j9Ji   

!><>.      t  pRr(>Hii. Purp«.iai  PraferwuieCliWI) .. 

Ik.,        llK:ifl|   _  

I^ ..      4  i«>r '  V'tit,  p..p[xAaaJ  Debenitua  .«.„.., 
DoULu  L'niWKl  Jiaiun.  (iswil  I.l.L,  t>filliiiry  ,...„... 

1>|.       li  [xtr  Coi;t.  rrorL.r<.a,r«  „  

I       D:i-       SJ  iR-r  LViil.  Uurl  LfcjJw.  IroJ-)   

ri.,.ll,  y  ,•([  .'iri  rtil.:.  k  r.i-tri. ;  EJl'o.  Ira«»*'a.  Prcl 
Ek'. Ut  .1  1i.i..t|.,u  ..r  A.lilr,ai«ia;OMB.r<«L 
tlmi..r  el  TnuiiwayA  On]lrtAry  ..  ,...«mmm.m.mm.m. 

I      IKi,       4  pnr  V'iOut.  ('rur^jriinoe   . 

If     Il.x       4^  por  l.'onv.  DotwGt  ire  

I  Kl...l<.ruil'.,.u..r*  tMmrlL-t  K.  U  *  Tr'M'u4);  Prat  1 
Llv.jrpK>.>i  uvurUeal  rtallwuy  OniUiary  ...... ....  x  Ij 

II ...      4  per  C«iiU  Pp»rHreili5e    .  ...  .....    a  1 

]>...      4  per  llonl.  [Jflh^ifiwre  , 

l,:-„.,iiv  Slr<"-.t         II  'ULl  Ut  Mil-  5?  D>>:<,(r..il  ). 

L't<l..lr:uiij  I  :it  Ml.  )'l     V  ;'r'.-  I'ru  I,nlirpii: 
M.intiwkl  Sir't  It'Lvr'ysl'rJ'..- r    Mij(,.i»4i^j  . 
Lki.      K.-rilt'tc  4i ;  liul»t.iu;ifu.i  ^u.*.:) 

New  General  Tr»cti<in  iJrjM;ary  

Do,      fl  per  t,Wiu  <-Tuiin  alive  PrecTerenoe  .... 

Oldhani,  Aahuxn  anil  Hyda  A'M.  Tramiray  Ord.  

Ue.      S  per  Oent.  Prei^noa  ....M...  „  ... 

'  Fotlarlaa  n«c4rio  Traetlas  Ordlaan  ~.  _  . 

Da.     « par  Oank  OmtalaUra  ri«<kiance.._  , 

'  Wiltriaa  MMflllr  Ortlaaiy      ,    l    .u  .  i  .  [ 
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BwMm  Ordinary  ^  .  [to  1,»W)  (iwJ.) 

Do,      It  por  Out.  Pr*r*r««o«  HUKlk  .._  

"     Do.      4  [••T  ('<ml.  M'lrl.  1>»1>.  Hl'«>t  i;n>.l.i  ... 

BaM«rr<  Kiu-ti^':in    .....     ..  , 

I>u.(N<iil;!M,i>  iI»SX<,iJUU)i:'*pi:.l'''' at  tJpm.aU  pi: 
Do.      4  por  CoaL  Dobantam  dtuck  ........  ^  ...  . 

■■••urn  and  A.  Afrloan  «^  Murt.  Dob.,  IW9  .,  . 

Do.      t  per  Oant.  MaurtUu  Bab.  b*<M.(r«d.J  . 

aiob« Tclasrapli  will  Truit  ......    

Do.      •  par  Ont..  Frodtrooot  . . 

Qrmt  Nonhjwn  nf  OipenhAffon   .... 

H  ai  t  ra  I  k  Hnr  mil  ila  ()»bla  ti  %Wltiirt.D*b.  (•nh&No* 

Iri.ln  .-:rir  .ii.-ar.   .....[t  to l,*M)(f«l. 
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TEMPERATURE  COEFFICIENTS  OF 

"  CONDUCTIVITY COPPER. 

To  tfceTelecnph  Bagliiew  It  U  >  n»U«r  ol  (TMI  ImporUBoe  U>  know  wlUi  m 
earao7  U>«  Umpanlnr*  cotOlciralol  >  win  with  which  h*  li  diillnc.  tlnct  ih« 
Intwwico  to  be  drawn  u  to  U»  perleolino  nl  the  liu<ilmLlf>n  al  a  cabl>  Ulil  Id  d«ip 
mler  dapend  larvalj  apov  a  kaowlailxo  of  tha  t«mpent<ir«  of  tha  tea  battom.  In 
tbe  akeaaoe  of  amadliw  vltk  lalUhla  tharmuinvtan,  Ibaaa  tampantwaa  can  odIj 
be  ailrabtod  liaa  tha  naUtanoa  ul  Uia  conilactor. 

Tha  eooipllan  ol  TXMrEttATl'M  COBfriaBNTS  or  "CONDUCTiVITY 
OOrPUl"(Maaara.CLAItK,  roKDIand  TATU>K,  tha  waU  known  aonanlUoc  anclaaan) 
hare  raoantif  mada  Iraah  iDTaaUcatloDa  ol  lha  iampantiLra  caafldeot  orar  tlta 
nat»  ot  tamparataraa  U>  which  oahlaa  era  naiiallr  aipoaad,  and  tha  raautta  oi  tbali 
IsTaatlcaitoiu  ata  dow  iwbUahad. 

Takia  l>  0Tm  th«  nilat.  at  diHanot  tamparatana  wban  tha  Baa.  at  8S*r.ail 
Takia  II.  glnathanrfat.  ditto  ditto  whan  Uia  Raa.  at  ao»r-l. 
Takia  III.  l<T«*tharaaial,      ditto        ditto       wkan  tlia  Xaa.  at  7l*r.>l. 

ilnd 

TakIa  IV.  ilTaa  tha  tuc.  rautpiocala  ul  cotBdaota  la  Tabia  III. 

tku4  T»Ut4  ar*  ilronn^y  irnnd  in  do(A,  |iHm  Sa,  (4,  nal, 

mM.mm'x  •rM.mv.m  siaoMrintf 
LOG.  IECIPR0CAL8  of  COEFFICIENTS  for  COPPER  RESISTANCES 

At  dUTeraat  tamparalarat  Irom  ll<>r.  to  Uft. 
niuM  oa  Inntr  canltoard.  |>r<«(  t4.  •>«. 
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EASTERN  TELEGRAPH  GOMPAKY 


IK  OOKHKmOH  WITH  THB 


EASTERN  EXTENSION,  WESTERN,  EASTERN  AND  SOUTH  AFRICAN,  EUROPE  AND 
AZORES,  WEST  AFRICAN,  PACIFIC  AND  EUROPEAN,  AND  AFRICAN  DIRECT 
TELEGRAPH  COMPANIES,  AND  THE  DEUTSCHE  SEE-TELEGRAPHEN  GESELL- 
SCHAFT. 

By  DIRECT  TRIPLICATE  CABLES  to  Spain,  Portugal,  Qlbpaltap,  Malta.  Egypt,  Aden, 

and  India. 

By  DIRECT  DUPLICATE  CABLE  ROUTES  to  Madeira,  St.  Vincent,  Brazil,  Argentine 
Republic,  Uruguay,  also  to  Peru,  Chili,  and  other  parts  of  South  America;  and 
to  Suakin,  Perim,  Penang,  Malacca.  Singapore,  Labuan.  Java,  Australia,  New 
Zealand,  Tasmania,  New  Caledonia,  Bangkok,  Cambodia,  Saigon,  Tonquln, 
Hainan,  China. 

By  ALTERNATIVE  CABLES  to  Zanzibar,  Mombasa,  Mozambique  (duplicate), 
Lourenco  Marques  (Delagoa  Bay),  Durban  and  Capetown;  Bathurst,  Sierra 
Leone,  Accra,  Lagos,  Bonny,  Bolama,  Bissao,  Cameroons,  St.  Thome,  Principe, 
Loanda,  Benguella,  Mossamedes,  Conakry,  Grand  Bassam,  and  Gaboon. 

By  SINGLE  CABLE  to  the  Azores,  Tangier,  Tripoli,  Cyprus,  Seychelles,  Mauritius, 
and  Manila.   

Taletrrama  should  b«  MOt  from  th«  Company's  Station! — 

LOMDOM— II.  OLD  BROAD  STREET,  E.C.;  8,  LEAOENHALL  STREET ;  I,  GREAT  TOWER  SHEH ;  42.  PARLIAMENT 
8TI{En,  S.W.;  206a,  WINCHESTER  HOUSE,  E.C.;  37,  HOLBORN  VIADUCT,  E.G.;  FOREICR  AUCTION  HAU, 
GOVENT  GARDEN  MARKET,  W.C.,  aad  449,  STRAND,  W.C. 
MANOHESTEH— 20,  Brown  Street.  LIVIRPOOL— K13,  Exehanffe  Bnildinfi- 

QLA8Q0W-g.  ROYAL  BANK  PLACE.  . 

COMPANY'S  LEVANT  SYSTEM: 
Odessa,  Constantinople,  Dardanelles,  Tenedos,  Salonica,  SmTma,  Ohio,  Syra,  Candia,  Rettimo.  Canea,  Siti* 
Rhodes,  Trieste,  Corfa,  Zante,  Patras,  Corinth,  Athens,  Cephalonia,  Santa  Manra,  Tinos,  Andros,  Zea, 

all  the  Oreek  Islands. 

This  Company's  Cables  are  worked  by  Mulrhead's  System  of  Duxplex  and  Automatic 

Curb  Transmission  upon  all  its  Main  Sections. 
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37,  RUE  CAUMARTIN,  PARIS;    and  HOTEL  DES  POSTES  BT  TELEORAPHES,  HAMtOJ^' 
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Contrary  to  expectation,  the  list  of  nomioatloiui  for  the 

PrasiJenf,  Vice-Pre^siJcntf,  and  hrt>iubf>ra  of  Council  for  the 
forthcoming  BesBioa  of  the  InBtiiutton  of  Electrio&l  Engineei-a 
looksiinonwacl  at  tin  noetfng  Iftst  nigbi 


Tax  B£eoi»l  report  by  the  lioard  of  Trads  (oodsr  tieo.  1  of 
flwEbvlrio  Lighting  Act,  1868),  wUgh  vsnipriiik  on  MMther 
page,  sett  forth  in  chronological  order  tbo  eleotrio  lighting 
history  of  St.  Marylebone,  tiia  jgnxfoao  of  thu  hiatodeal  frag- 
ment being  to  justify  the  flMlifaia  of  the  Boferd  for  a  seeond 
Mme  to  dispense  with  the  consent  of  the  local  authority  in  the 
matter  of  an  applica'.ion  for  a  provi-iional  ordi'r  by  the  ifiiry- 
Illxma  Electric  Supply  Co.  Parliament  itself  aocordiiigly 
will  bam  fa>-id«gldo  wbotkec  thia  dkkriol  is  or  w  not  to  b«  rab- 
jpct  tn  er-mpetition  in  electrical  supply;  and  if  fo,  whether  the 
new  rival  is  to  be  the  local  anthority  or  the  comp&ay  vbiob 
tt»t  Mthorltr  kw  kttM  ao  miitrly.  On  tfie  ptvrioni 
occasion  when  the  consent  of  the  same  loca!  authority — than 
known  as  the  Uarylebone  Vostry — was  withheld  bom  Um 
mm  oompcay,  tbe  pc«toxtof  <be  Vartry  mm  that  it  oaatoiit* 

templated  doing  the  worij  itsolf  After  having  ousted  the  now 
oompaoy  on  this  plea,  howsTer,  the  Vestry  decided  not  to  do 
■1^  totoal  work  itnlf,  fho  nutttar  tkua  lapsing  tat  a  time. 
Hifliory  is  repeating  itself  in  a  measare  :  substantially  the 
■una  isBM  ia  to  go  before  Parliaineiit.  It  nmaioa  to  be  aeen 
iriietbar  the  onoe  discarded  and  now  mfrcd  pratexli — that  tbe 
loeal  anthority  seriously  means  to  supplj  elecWdty,  wQl  ba 
HiMiMifaMl  aa  ImhiA  AJa  bv  not  IstfiiiletnTii 


Ik  oar  laaiie  fu  Jeaosry  4tb,  neferanoe  wai  made  to  the 

unsettled  condition  of  tbe  carbide  industry,  doe  to  the  tVBC- 
speonlatioa  and  overproduction  which  had  charaoteriseJ  the 
period  IdQS-lfiOOl  During  1900  the  price  of  carbide  had 
falleo  fnm  JSO  to  AlO  pert<in  at  Hamburg,  and  at  the  latter 
price  many  of  the  works  had  ceased  to  yi^ld  a  proru.  Dr. 
Rose,  the  iiritish  Consul  at  Stuttgart— who  h»e  sent  home 
many  valuable  repoito  ofon  tbe  progress  of  the  eaiixida  and 
acttylene  indu-^trie?  in  fTertna.ny— has  given  farther  details 
ui  tills  linanoiai  crisis  in  the  carbide  industry  in  the  Manh 
issue  of  tba  Jowtuil  of  Attt^me  Gn  fA^tHff.  In  190O 
the  carbide  companiija  which  have  aRrecd  to  place  thoir 
output  and  salsa  in  tbe  hands  of  a  Frankfort  company  (tlie 
Gold-  A  ffilbenobeide  Analdt)  piodnacd  S0,000  too*  ol 
carbide,  whilo  the  consumption  in  Germany  only  amounted  to 
15,000  tons.  The  companies  who  have  en^ed  into  the  aboTe 
BgnaDeot»  it  may  be  explained,  own  wwlia  in  Oanmay, 
Switzerland,  Austria,  Sweden,  and  Norway,  bat  the  Freaoh, 
and  Italian  makers  of  carbide  are  outside  the  asaociation,  and 
in  fhase  (wo  oountries  the  capacity  of  the  earUde  works  is 
alio  greatly  in  excess  of  the  demand.  At  the  oomnenoe- 
tnent  of  1901,  therefore,  the  doaler^i  in  carbide  in  Europe 
carried  a  stock  of  8S,uuO  tons,  with  tbe  prospect  of  further 
■dditione  dnring  Uia  cadjr  nontlia  el  fbe  year.  In  these 
circumstance F,  hopes  of  a  decided  recovery  in  price  are  hold 
by  Dr.  Rose  to  be  somewhat  visionary,  and  the  auspensioa  of 
memifiiotnre  by  many  of  Iba  works  is  likely  to  beeoue  ] 


nent.  At  Thugis,  in  Switzerland,  aluminium  ia  to  l«  inanu- 
taolored  in  place  of  carbide,  while  the  power  at  tbe  Bohr 
oaiUde  works  it  to  be  devoted  to  ttie  mannJbetnM  of  wood- 
pulp.  At  Laoterbacb,  i  i  s.\  i  rland,  and  at  MUan,  the 
carbide  works  have  been  closed  fur  aa  indefinite  period,  and 
in  the  Utter  oase  tbe  company  who  owned  the  phuit  and 
is  staled  to  ham  iMt  Jwtvily. 


Tee  above  faols  and  figures  can  hardly  prove  pleasant 
reading  far  tfaoae  who  baw  inrcsted  largely  In  iliia  ovw 

industry.  Abroad,  the  big  electrical  ongine.-ring  companies 
will  be  most  heavily  hit  by  the  eoUapse,  as  these,  in  many 
OBaaa,'liaTS  provided  ibs  plant  and  nadunsry  for  the  oarblda 
works  on  the  basis  of  payment  in  shares— instead  of  in  cash.  In 
this  ooontry,  speonlatioo  in  tbe  mannfttotBre  of  carbide  has  beta 
on  a  much  more  Hmited  aeale,  and  Hm  abief  loaaas  that  have 
occurred  have  been  in  conneetioD  with  acetylene 
patents,  of  little  vafais  aata  liK  oonpaay  flotatton 
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The  pco(«aaiOQal  company  promotar  hwr,  in  fact,  been  the 
b&neof  euhof  Umm  iMviaAuMM  daee  tbaix  Urtfa,  andU 

may  take  years  of  tnlid  work  and  effort  by  a  different  class 
of  men  to  place  either  indastry  in  Europe  upon  a  baais  of 
Mrand  Ibamm.   Aeatyleiw  lUmniaitfoa  taaa  •  ftttany  fbat 

we  are  perfectly  reaJy  to  admit.  It  is,  howcvor,  not  only 
foolish,  but  also  finanoiaU;  uaaonnd,  (o  talk  and  act  as  though 
acetylene  mM  ffiaplaee  eraiy  oUnr  Olainbsiit  bow  fai  fbe 
field, — and  this  has  been  the  mistake  of  the  past.  Acetylene 
will  be  used  only  when  its  OOSt  ia  below  tliat  of  other 
illnminants  tor  th«  paitiMiliV  looality  oaDMlBtl.  Wtth 
electricity,  OMl  fl^i.  and  ofl  M  rival  iUaminants,  its  field  of 
ntiliaation  can  never  be  a  very  eztdnsive  one.  When  those 
nsponsibla  for  the  tinauce  of  the  carbide  and  aoetylene 
iaAubiM  ttaDgtam  thii  tnifli  a  wpttiSen  of  tin  anon  of  11m 
fuk  win  bMono  iupoMible. 

loMBANT  people  •omatimes  oooff  ol  tbo  idea  of  ottlising 
direok  solar  beat  for  raising  steam.  There  are  other  people, 
not  lem  igaorant  of  what  esu  really  be  aetaiaTed«  wbo  go  to 
the  opposite  extreme  and  advaoate  the  wboleiale  ow  of  this 
"obeap"  soaroe  of  power.  The  fact,  howovir,  that  while 
the  pni;luctifln  of  mechanical  power  ffom  din-'Ct  mAit  radiation 
has  long  boon  uu  jaU  accompli,  there  are  but  few  lostlitiid 
wkeM  it  offm  any  admatage  om  other  methods.  In  oar 
contemporary  >'.i'<(.-c  for  the  11th  in=-".  there  ia  an  illustration 
of  a  large  sun  motor,  which  ha$  been  erected  in  California  for 
pnmpbig.  Tho  (ofledtoc  whieh  same  to  fbatta  ttie  ndletion 
upon  a  .imall  bnilcr  conjiists  of  no  less  than  1,800  liltlc 
mirrors,  arranged  like  a  mosaic  on  a  parabolic  annulus 
fl6ft  din.  at  its  major  diameter,  and  1511  diameter  at  the 
lower  trnncitod  extremity.    Ry  aa  arrangenii3nt  of  cidjiiworii 

aotoatiog  an  e^ualwial  moanUog  the  sua  is  kept  in  foous. 
Doabtkas  tbare  ere  not  s  lew  plaaea  ia  **  the  eoda  of  tbe 
earth  "  where  such  a  plant  would  usefully  piovUie  nefgy  to 
be  atoiad  ior  artificial  lighting  after  dari^. 


City  and  Onilds  of  Loudon  Institute. — His  Majesty  the  King 
has  Kraoiously  consented  to  become  patron  of  the  City  and 
Qaiids  of  Loadoo  lastitata^  of  wbieb«  ea  Prinoe  of  Waiea,  be 
haa  besD  pteeideDt  sinfle  1861. 

Obitaary. —  Lady  Siemtng  wirlow  of  Sir  William  Siemens, 
P.R8.,  died  on  I  riduy,  Uhl  week,  uc  Slierwood,  Tnnbridge 
Wellfi.  She  wag  the  youngest  daaghtcr  of  the  late  Mr.  .loaeph 
Gordon,  VVriu:r  u>  tlie  Signet,  Edinburgh,  and  was  married 
to  Sir  William  Hiemsos  in  18S9. 

PnbUn  Section  oS  tbs  iDStttotlon  of  Electrical  Bngiiwers.— 
At  a  meeting  of  Uiia  seetioii  at  tbe  Royal  OabUn  Society 
fsateiday  ttw  following  two  Papers  were  read: — (1)  "  aooraee 

of  Eieotromaj^etic  Vibrations,"  by  Dr.  P.  T.Tronton,  P.R.S. 

('.')  "Notes  on  a  Tlumniing  Telophone,"'  by  F.  Giil. 

The  Telegraplione. — Those  wbo  are  iatcrcsted  in  Mr.  I'oul- 
sen's  ingenious  invention,  the  telegraphone,  may  be  plad  to 
avail  themsoWos  of  an  opportunity  to  inspect  it.  The  mstru- 
ment  will  be  on  view  throughout  next  week  from  11  a.m.  to 

•1  p.m.  daily,  at  2,  Antiid-courf,  Throgmorton  stroet,  E.G. 

Society  of  Arts. — liin  Mujcsty  ihu  Ktng  whd,  as  I'rinci:  of 
Wiiles,  has  been  presiilent  of  tlie  Society  of  Ar:s  since 
has  yrAcio'i-ly  acccdiHl  to  the  r(niu(>st  of  the  Society  and  con- 
sented lo  Lccjiuo  its  patron,  Hi.i  Mikjeeiy  iia-i  aUo  perruitied 
the  socie^  to  continue  the  use  of  his  profile  on  the  medals  of 
Ibeaooiafy. 


Ft.duuil. — The  King  has  been  pleased,  on  the  reoom- 
mondation  of  the  Secretary  for  tSmtland,  to  approve  of  the 
appwiutment  of  Prof.  T,  HuJ^fon  Beare,  now  Professor  of 
Mechanical  I'ln^inecriuf,'  at  University  CoUei^e,  fjomlDn,  to 
the  Chair  of  Eogineenng  in  tbe  t'niveraity  of  Edinburgh 
in  succession  to  toe  late  rroL  AnnatroBg. 

CtUa  lotsRiptlaoia  and  Bainlii 

■MstflatOTvpUM.  Oetoalllqirfr. 

L«t«k»— Oyprw  Jtina  21,  ISW   ...  — 

Ptri— Mtranhan  .-    Mw.  8,1900   ...  — 

r.,tirn-OV.ck   M«r.  22,  1901    ...  AiTUlfclSM 

Slrrr..  I>  ..r,»  - Conakry    April  2,  1901    ...  Aprillthimi 

kill  '  Xlii.*«a.M    .Vpril  14, 1901    ...  — 

Kew  Magnetic  Observatory  and  the  West  London  Tramways. 
— With  regard  to  the  arraugi-monts  which  have  been  arrived 
at  between  the  authorities  of  Kew  Observatory  and  the  London 
United  Tramways  Co ,  w«  lAara  that  although  it  has  bean 
decided  to  remove  the  instrum&uts  to  some  place  where  they 
will  be  fiae  from  distiubaDee  bj  eleotno  tcaatioii.  the  pceeiae 
Bettm  of  tbe  acraogeuanta  have  not  yet  been  daoUed  apOB 
by  the  Jjaboratory  committee. 

Motor  Car  Experlmentftl  Run. — A  long-distance  run  with  a 
lit{ht  electric  motorcar  was  earrio'l  out  la-it  week  by  .M.  Garcin 
between  Paha  and  Mantoa  and  back,  when  a  disit;ini-e  of 
85  miles  on  one  cl-.argp  of  the  battery  was  covered  iu  'i  hours 
Hi  min.  65  see.  The  vehicle  weighed  complete  H  ewt.  d6ib., 
and  was  fitted  with  a  battery  of  aocuninlators  of  the  Buqoet- 
Oamin  >Scbiore  type  of  120  amnere*l>oniB'  capaoitj  and 
welf^g  only  6i  owt.  The  ran  la  dalaaed  toM  a  noofd 
for  n  car  of  such  lii,'hk  weight. 

Combination  Cotulutt  for  Chicago.— The  Western  KUctrieuM 
<if  Chicago  for  .\Iareii  Kliii.  de.i-enboa  a  scheme,  proposed  by 
the  Chicago  city  tlcctrioiaii,  Mr.  1\.  )i.  i'".ilieL)tt,  to  construct 
a  combination  conduit  with  sitTiL-icnt  ducts  for  all  the 
corp<3ration!i  asine;  electric  wires,  and  an  ordinance  has  beeu 
prepared  requiring  that  hereafter  all  alrtoCs,  to  be  newly 
paved,  simii  be  proviii«U  with  suliioient  duct;  for  present  and 
future  requirements.  The  scheme  provides  for  siiparate 
manlioles  for  eaoh  oompaoy,  Ibo  cost  of  conatruotioo  of  the 
qfatam  balog  divided  ia  piopottion  to  the  deeta  nqnlnd. 

Sheffield  Miudclpal  Elsctriclty  Works.— With  rsgaid  to  tbe 

bUiement  in  our  last  issue  (lee  page  955)  as  to  the  exttnetion 

of  ligiit  at  SheHiuld,  sve  are  asked  lo  .state  that  the  informa- 
tion was  not  accurate  and  ia  liable  to  give  a  wrong  impression. 
The  fiup'ply  of  electrical  energy  iu  SbeiiieU,  it  appears,  haa 
only  one*  been  cut  ofl'  during  the  last  six  mouths,  this  being 
due  to  a  largi'  l,lOOkw-  alternator  suddenly  breaking  down. 
The  minor  extinctions  to  which  Aid.  Styriuj;  referred  real'y 
only  affected  a  very  few  cugtoni.-rs  through  the  blowing;  fif 
a  fuse  in  a  local  transformer,  and  in  some  of  the  eases  cited 
only  one  oonsomer  was  sJfeoted. 

Paria  liUbltfani  Utaratnn.— Tbe  fifth  nannber  tawed  of 
UH.  Hospitatier  end  Hontpallier'a  <•  L'EleolnoMfi  k  I'Eigo- 
sition  de  190O  "  (Paris :  Vve  Ch.  Duaod)  oonteiBS  dseariptiODS 
of  measuring  instruments,  and  is  written  by  MM.  MontpeiUiar 

and  .\liamet.  A  large  number  of  old  and  well  known  iostro- 
mentri  are  de.^cribi-d  ia  it,  but  ai  the  niii]  jrlty  of  newer 
patterns  e.vhlbiU>d  at,  the  Kxhiiiili on  are  di  iilt  with  ri  C5n 
sidi  rablo  detail  as  well,  the  putjlio^ttio]!  will  bo  foiiii-l  unef^vl 
to  both  iuHitrinnent  makers  ami  instriiioHnt  u?ur.-;  \a  thi-i 
country.  Ammet4*rs  and  ^okmoteri  are  iQchido.i,  iinl,  in 
fact,  are  ro3pon3ib]e  for  a  liirge  pi.irtion  uf  the  luirnli-jr,  but 
integrating  mtttr:-:  urs  tM'H-itirvililv  rt'-'ii'vud  t-n  In-  df-aU.  with 
separately. 

The  Andrew  Cwuegie  Seseaiab  Soholarship.— I  be  icon  and 
S  .eel  InatltntB  iMtlfies  Chat  oaadldatea  must  apply  to  the  aaeit- 

tary  before  the  end  of  April  in  connection  with  the  Rosearob 
Scholarship  founded  by  Mr.  Andrew  Carnegie.   Tbe  object  of 

tiie  scholarship  is  to  eniibh,'  Htudeiit.s  to  rnnduct  rescarclie.s  in 
the  melaliur^'y  of  iron  and  steel  and  allied  subjects,  with  th-j 
view  of  aiding  its  advance  or  itg  application  I"  industry. 
The  scholarship  is  for  oue  yiiar,  but  tbe  Conncil  may  leaew 
for  a  further  period,  Tiie  result.^  of  the  research  are  to  be 
communicated  to  the  Iron  and  Steel  lobtitute  in  the  form  of 
a  Phfav,  and  it  af  aoflaiani  mcift  the  Aadraw  Obni^  gold 
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nwdil  will  be  awarded.  The  gift  ooDsisted  of  32  fl.COO 
Pittaburg,  BeaseoMr  ud  Lite  £d»  Baihnj  Oo.  6  pw  eeot. 

debenture  bonds. 

Power  Transmission  in  Utah. — The  Kla  trical  H'o;  W  of  New 
York  tor  March  SOtb  in  a  Paper  oa  the  lessons  from  the  opera- 
tidiii  of  fhe  power  transmission  systeiiiof  the  Utah  Light  and 
Fovat  Oo^  allor  damtiUng  the  iutaUatioD,  which  was  started 
inlWTiiiMBtioiwthKtoiwpeenlurilyof  ihiBQOilipany'B  sjstem, 
H  at  ptMMit  operated,  is  tfae  abeenoa  of  ttam,  mf  oo  the 
atrcet  tranaformers  and  secondary  distribatun.  OU-faunlatod 
transformers  have  shown  themselves  mnch  more  reliable  than 
the  dry,  two  or  three  dry  tranHformers  burning  out  usually 
after  each  thunderstorm.  It  is  found  that  over  moiintaniaiiK 
countxy  No.  4  in  thfl  smallest  copper  wire  that  should  ho  asc4. 
A  G-milc  lino  of  No.  2  alaminintu  wires  has  been  tried  with 
suooe^«i,  the  wire  heint-^made  esp«ciiilly  Bflft,  and  not  stretched 
very  t'jht.  In  tliC'  caso  of  the  '  'gdcn  line,  where  are  Bi\  No.  1 
wires  with  .'jO  poh'H  to  th«  mile,  thu  oost  of  ihe  copper  wag 
f  1,00(1  a  milo  out  of  a  total  of  alxjut  $2,500.  The  maximmu 
kwd  from  the  power  statios  has  sow  inoreaaad  to  6,500  H.r. 

Light^g  RtMH«h  (tealttaato— It  y  aanoaaaad  Ift 
tUa  mak,  that  »  aoamittat^  to  be  knowit  aa  iha  TiMitaiiiig 
Baaaanb  Cununittee,  haa  heea  orgaalaed  by  tiia  Bojna  Instl- 

tnte  of  Briti-h  ArchitecU  and  the  Surveyon'  Institution,  with 
the  object  of  collecting  and  tabulating  information  from  all 
parts  of  ihe  cosiiilry  a.s  to  damage  regulting  to  buildings  from 
li(;)itniDg.  ThocoiiimitiQ«  mcludoa  Mr.  John  Slater  (chairman), 
Major  (ieii.  E.  R.  Feeting,  C.B.,  F.R.8. ;  Dr.  Ohver  Lodge, 
F.H  S  ;  Messrs.  J.  Gavey,  W.  P.  Gonlding,  W.  N.  Shaw,  F.H.S., 
II.  H.  Statham,  A.  R.  Btenning,  Arthur  Vernon,  KilliDgw<jrtli 
Hodges,  C.E.  fhon.  seoretwryl.  In  pursnance  of  their  ioqairy 
the  coiiiiuittee  seek  the  co-operation  of  competent  obeervers 
in  all  parts  of  the  ooantry,  with  a  view  to  ohtaining  accurate 
details,  noted  on  the  spot,  of  the  eIT«H:t  of  h^htning-strokes 
on  buildings,  whether  litted  with  ooiiductora  or  not.  Persons 
willing  to  aasist  by  their  obserrations  are  invited  to  commu- 
nioate  with  the  aeomtary  at  the  offieas  of  tha  Boyal  Inatitata 
«r  BfWflh  AmUtaota.  9,  Oandnil-atnat,  LondoB,  W. 

Wireless  Tele^aphy  and  the  United  Slates  Weather  Bureau. 
—The  work  of  the  United  States  Weather  Boretiu  in  its 
experimental  with  wireless  telegraphy  is  being  pnsliod  with 
business-like  energy.  At  prewnt,  says  the  ll^V^f/rw  Hlo-lii.  Imi, 
the  experimcntii  arc  being  eonlined  to  stulions  along  the  coa.-itu 
of  Virginia  and  North  Carolina.  Mr.  Willis  L.  Moore,  chief 
of  the  bureau,  finds  from  hia  experiments  up  to  tlu.^  time 
that  the  ^eatcet  efficiency  in  long-dietanoe  transmission  is 
obtained  from  wire  cylinders.  Each  of  the  new  coast  stations 
Is  being  equipped  with  cylinders  of  16  wires,  each  wire  being 
140ft.  in  length.  At  present  stations  are  in  operation  at 
Hatteras  and  Roanoke  Island,  in  Pamlico  Soiud,  North 
Carolina.  When  the  third  station  now  building  at  Cape 
Hanzjr  ia  oomplctod,  the  distance  between  the  innet  videljr 
Hpanlalj  stations  will  be  a  little  more  than  125  mllia.  19ia 
two  aomplatad  atations  and  the  one  bnildiflg  ava  nom  Mil* 
■aoled  bj  aa  ordinary  telegraph  Uae,  whioh  wifi  be  abittidonad 
OB  the  completion  of  the  thi^  station. 

National  Standardising  Bnrean  for  tlie  United  States, — The 
bill  establiahing  u  National  Standardisation  Bureau  haa  paased 
both  Uousea  of  CoujrreH.'i.  The  functions  of  the  ijure.nn  will 
consist  in  the  custody  of  tbtj  biandardn  ;  the  cotupari^ou  of  '.he 
standards  used  in  scientific  investigations,  engineering,  manu- 
facturing, commerce  and  educational  institutions  with  the 
standards  adopted  or  recognised  by  the  Oovemment;  the 
construction,  when  necessary,  of  standardtt,  their  multiples 
and  aob-divisions ;  the  testing  and  calibration  of  stan^rd 
aiaaaoiiiig  apparatus ;  the  aolution  of  problems  which  arise 
in  eooneotioa  with  atandards ;  tha  detaminatioB  of  nlijaioal 
eoastants  and  tta  pnifertiee  of  matariali,  irbea  amh  data  ana 
of  neat  impntaiioa  to  aoaiitififl  or  Manohotariiig  irtawli 
and  ace  aot  to  ba  ofalaiiied  of  anffioiant  aoaaney  daawham, 
Xha  bOowiBg  anina  cf  money  have  been  ai^ropziated  :  For 
tha  paytaent  of  aalarioe,  827,119 ;  for  the  erection  of  a  suit- 
able laboratory,  of  fireproof  construction,  9100,000;  for 
equipment,  310,000;  for  site,  $25,000;  mieceilaneous 
axpanaaa  and  eontingndaa,  $6,000. 


Testing  Electric  Li^nt  Networks. — A  pamphlet  on  thi^ 
Hubject,  written  hy  .M  Paul  i'harpentier,  ha?  been  sent  us  by 
the  publi.^her  (C'b.  Jjcninger,  I'aris).  It  suggusli  a  mechod 
of  tegtinu;  and  localising  faults  in  electric  lighting  networks, 
which  is  a  development  of  the  Agthe  and  Kallmann  teet-wiro 
system,  combined  with  the  loop  system,  as  applied  to  this 
ckss  of  networks.  The  author  proposes  to  add  between  the 
two  external  layers  of  in.<iulatioa  of  the  cable  a  wire  spiral 
with  a  short  pitdi.  If  the  cable  is  damaged,  this  spiral  wire 
will  be  earthed,  as  there  is  only  a  thin  layer  of  insuh^tion 
between  it  and  the  laad,  and  a  oontiaoal  taat  of  it  will  reveal 
any  faults.  Tboio  wivea  are  to  be  conoaatad  op  among  them- 
aelvea  in  tha  aama  vnj  as  tt»  worUiig  eottdaatoie  of  the  oaUa. 
andaaadditiatudtalwhma  vfavtoto  M  hidttoigaidatolgcin 
an  iBiiJataa  Ntan  £ir  tha  kop  teat  and  to  iWHtata  aomiM-. 
uicatian  irith  flM  statJon  vhilo  taaUag  oatrfde.  We  do  not 
think  that  M.  Charpentier'a  ^yatam  wUl  work  as  well  as  lia 
anticipates.  As  a  means  of  intralation  testing  it  has  the 
di.iad%'antage  of  lea\'ing  out  of  account  the  consamer'fi  wiring, 
and  there  would  be  various  sources  of  difficulty  and  error  in 
applying  it  fur  fa.ilt  localisation.  These  might  perhaps  be 
overcome,  but  we  think  that  the  Bystum  will  hardly  receive 
general  application. 

The  Manufacture  ot  Carbons  for  Electrical  Parposes. — In 
the  issue  of  the  X fit*,  fur  KUktnKhemif  for  March  2Hth  Zellner 
givea  a  detailed  ac<;oant  of  the  development  of  the  electric 
light  carbon  industry.  The  first  English  patent  for  tlie 
mannfaotoie  of  auohoaibona  was  granted  to Staitaaod  Edwards 
in  1846,  Tliflir  luettaod  oooiiflted  in  raixiiig  polveriaed  char- 
coal with  sugar  solution,  nnwHing  under  tiiiiaaiiia.  and  heat- 
ing the  moulds  in  ohamban  from  which  the  airmw  oielalad. 
Tha  seanltaat  aods  mn  agaiii  aoakad  in  angar  aolation  and 
BubMittad  to  a  aacoBd  Itaaung.  ThataalhodvaflLllMiNfBr^ 
in  pdiid|l«  sfanibur  to  that  now  wed,  bat  maiqr  inqpionra' 
menta  had  to  be  made  balore  the  tnaanfitotOM  reached  Ita 
present  high  standard  ot  excellence.  Limit  of  space  forbids 
any  reference  to  the  nnmerous  patents  which  have  been  granted 
for  itnprovenientH  in  the  process  of  manufaeture  since  \^A*s. 
but  thc;ic  arc  fully  dealt  with  in  the  original  article.  Zellnor 
.-ildteg  that  great  improvements  were  made  afU  r  the  Paris 
and  Vienna  oxhibitioiia  of  IsHl  and  181^8,  greiUar  attention 
being  paid  to  the  puriflcition  of  the  raw  mivterials  uited  in  the 
manufacture.  Reference  m  madti  to  the  fact  that  although 
the  first  patents  ii)  connection  with  this  industry  had  been 
granted  to  English  inveuUirct,  and  altbnugb  the  iit<:.t  text  book 
upon  the  subject  was  published  by  "The  Electrician '  Trinting 
and  Publishmg  Co.  ("  The  Manofacture  of  Electric  Light 
Carbons."  O.  Pritohard.  IBOO),  yet  the  manufacture  was 
allowed  to  slip  into  foreign  hands,  and  England,  in  that  year, 
was  mee^g  her  requirements  of  electric  light  carbons  chiefly 
by  importation  ftou  the  Continent.  The  article  closes  with 
a  reference  to  the  new  branch  of  mauufactuie  of  carbons  for 
eleetcolfiio  ptnpoaea,  and  with  a  list  of  the  firma  in  Bonipa 
now  ai^agea  in  the  indoatry.  Qemaiv  atanda  flnt  wtdi  14, 
Ftanoo  and  Baghuid  foiUov  vith  5  aadi,  and  ttia  namaidBg 
■ix  aia  ^ttibntod  over  tha  rait  of  Europe.  Tha  vahia  of  the 
recent  text  book  "  The  ManofiMtnre  of  Carbons  for  all  Elec- 
trical Parposes  "  by  .Jehl— the  sneoosslve  chapters  of  which 
were  published  originally  ia  o'.ir  (■(iluir.n,-;  i-i  ael.nov.ledged, 
and  the  thick  fog  ot  ignorance  that  for  many  yi  liis  iiuug  over 
the  industry  is  admitted  to  have  been  dispelled. 

Poletorcia — We  have  received  a  pamphlet  deaeziUng  the 
most  amazing  invention  of  the  last  oentiuyt— dw  invadition  of 
no  leas  titan  *■  a  new  method  whereby  power  may  bo  produced 
and  otiBaad,  and  it  destroys  the  modem  accepted  theory  of 
energy  BO  fiar  as  regards  ita  naiiwsalappUoation."  NatanUf 
a  new  power  mast  liava  •  Bffw  Bama,  and  the  iaaomprahantfUe 
"Folsiardft"  has  barn  adaatad  Ibr  the  purpoaa  TQieinven- 
doB  odudala  in  fba  nsa  of  aevanit  fly-wheels,  each  flv- wheel 
being  provided  with  ita  own  driving  motor,  ana  these 
altonately  give  rotation  to  a  shaft.  Thou^;h  truly  an  astound 
ing  discovery,  unfortunately  it  is  not  now  ;  we  believe  it  dates 
back  like  many  other  discuvi  ries  to  the  ancient  Egyptians. 
The  comiilicat.ed  gearing  by  which  the  Qj  wIkxjIm  are  thrown 
in  and  out  of  action  probably  is  new ;  bat  really  tlie  m;hwM» 
ianatfamnanaaaaoagh.  ThesasboaU  hBva  baaBn-M^amaU 
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WfilW  and  »  gigantic  fly-wheel,  say  half  the  aizA  el  Europe, 
llitt'iradimiliwatkkvay  kt  the  fly  vrhsd^ fl»v,foir««entonror 
twot  tin  Am  lAaal  got  ap  «  prodigion*  -nkiiily ;  and  dkw 
t&ak  Hint  Mold  not  be  done  with  the  publio?  Bat  now-a- 
dajv  iro  want  oar  Mtartia  so  quickly.  Than  there  is  the 
QaDie  Poleforcia,  a  name  that  might  refer  to  one  of  the  old 
brathen  goddesses.  The  name  should  certainly  be  a  catch, 
atitl  Ibinif;!;  it  is  only  cluiine'l      a  new  wor.l  for  iiir-moatmn — 

no  kintic  i  w  ,i  encr^^y  business  " — it  is  aftur  what,  iirosaic 
pfoplf!  futiitHarlv  know      kinr.'tic  encTL'V. 

The  Financial  Foiiitiou  of  the  Accumolator  Industry  in 
Anstria-Hnngary. — In  our  ispue  of  Iklarch  l!8th  wo  rofened  to 
the  report  of  the  German  firm  of  accumulator  manufacturers, 
Boese  Cd.,  of  Berlin.  The  issue  of  the  Centralblatt  fur 
Accumul»tori  n  nn'(  Kli'imulenkunde  for  April  let  contains  some 
remarks  upon  the  position  of  the  aooniuulator  industry  in 
Atutria,  which  show  that  it  ia  not  pniapwing  aa  in  tbe  luieh- 
booriag  country  of  Germany.  Tba  aaaa  wub  vUoh  eapital 
liaa  bani  round  for  axploitiog  mw  inTentloiM  relating  to  the 
daiign  aod  mantiCMtare  irf  aaaamnlaloee  ftir  tuaotion  purposes, 
is  ImUL  to  have  been  oa»  of  Hm  ofaM  oaoees  of  the  present 
nmatie&otcjr)  poeitioii.  Sttoh  aaoonnlaton  ha^e  been  placed 
npon  (he  marW  witbont  safldent  preliminary  trials,  and 
both  the  users  and  the  financiers  have  lost  heavily  by  (his 
prcmatiirt!  exiiloitation  of  nttw  accumulators.  Time  and  know- 
ledge are  required  to  Uiorougbly  U'St  a  new  .;ii>Hign  or  type  of 
accumulator  plate.  The  demand;  of  tlio  .nor:!  hive  boou 
gradnally  raised  until  a  stationary  ncciminliitor  battery  place 
ia  expected  to  have  a  life  of  i.io  chargin^sanddischargings, 
and  aa  autoiugbile  accumulator  bAtUsry  plate  a  life  one-qnarter 
to  one-third  of  this  limit  The  financier  ia  iguoraut  of  Ihnaa 
facta,  and  h&n  been  u-illicg  to  invest  his  money  in  promo:ion 
Bchernts  foredoomed  to  failure.  It  is  pointed  out  ilmt  iu  ri'C«nt 
years  no  less  than  liv«^  i'mm  in  Aus^ia- Hungary  have  ceased 
to  manufacture  aconmnlators,  owing  to  the  unsatisfactory 
financial  position  of  the  industry.  These  facts  aio  takan  from  an 
article  appearing  in  the  Xeiijuhrift  far  KUktrot0dm&Ol\ iena&, 
and  tlw  comment  of  the  writer  in  the  German  paper  is,  that 
tbay  have  apparently  been  pubUahed  iu  tlm  iuterests  of  tbe 
on^nfjog  SiBta,  who  aatorallf  mmld  like  to  ehaek  any  fiuther 
davdopOHats  in  tiiia  indnetiy  vltlun  tha  ooofines  of  th«  dual- 
monarchy. 

"  standing  Order  No.  22." — The  official  cixcuiitr  of  the 
Tramways  and  Lifjht  Bailmja  AMOciatian  omtain*  the 
following  anuoauofiuieut : — 

Om  of  tlie  xamK  imtxirtaot  tminu  of  intMwl  to  tbt  aMmbm  of  tb< 
TrHnwt}^  and  Light  liailwuyii  AssocMtiao  which  hac  unea  during 
the  It^t  mouth  is  tho  profKHied  Mn«n<lment  tu  SUukdiug  OiUcr  No.  122, 
nterriue  tu  tlie  neccBsity  of  tratuwiw  proinut«i>  obuiuiug  Uie  cou- 
wnf"  I  -al    luttu  ritien  «J         tii*r,ricU  tu  be  airw:t«d    by  the 

jirop:i-f*  i  HI  lirTur.  I'ii^  tMl-i.'-.xiri^  is  i  i-"!'/  of  the  exintiDj^  i*Utu<!iti^ 
ortler,  and  the  pri>{KiMcl  altcrntiuuii  Are  wwiimoJ  ia  braeketa: — 
IacaaNe(liflklDMtlHiiMte  ligrH||d«iiB«CatMHM7{tiMf«haU  U> 
given  faaian  Um  eonimttM  on  tM  bafl  tiiat  ika  ^romtm  haw  either 
obtained]  the  eomant  of  tho  l<>cnl  authi>rit]r  of  tlie  diBtrict  or  dittrictJt 
thrtMigh  whieb  it  ia  (mposed  to  construct  such  tmmwnj,  ami  when  in  any 
Jiatrict  ther*  i»  a  roaii  authojity  ilis'.ini'.  fi  ia  th?  !i.ca'_  .<iuthi.ri?y  thf 
rgtiaent  [ftl«o]  of  roich  uuLhorit>  -n  ..:i>  uliLTL-  ].  .At-i   ii  -..at:;':ii,  l.i 

bnak  up  aiif  foad  «utiject  to  the  jumiiitiiion  of  Huch  ruuil  authurity  [or 
that  Ibe  eeMMit  of  aoch  kxal  or  road  autborilj-  hai  bean  withheld,  aod 
it  in  IheeiilBlaa  ^  tbe  comniittre  inich  coiuent  ha*  been  unreneiMiably 
witlibalii  aiid  uu^ht  to  bo  diapcoMid  »'ilh,  tho  coiumittoo  shuW  minrt  accord- 
ingly with  th«  reaauna  and  facta  up^>u  whicli  theii'  opinion  i*  founded}. 
We  undemtand  tliat  tlie  Karl  of  Morley  (tha  chairmiia  of  c^>uimiltiMa  of 
tlie  Hi'Ua«  of  Lorxix)  Bn<t  iuteuiletl  to  brioK  forward  the  above  amendment 
•OBW  four  weeks  ago,  but  that  ititkce  then  private  pre^oure  baa  been  btuught 
to  bav  ia  epfionUoD  to  1'n>|i<>iialai  lod  the  amenduieot  i*  at  pn-«eiit 
Indaitoltcly  pMf])Onc<l.  We  would  Kpacially  i«onnime>»l  all  thf  meiuben  of 
the  Tramwiy-i   fttr!    l,i         f;--ii1wsT«    \«^iK-i'«t;n!i    to    miwt  wriouxly 

ConilSlle:     the    ijiir>ti.j:i    \^  I  iv-:  fH_'t    liv'Til    ..uU  r  ilUlL-^    iriVf    li'i;    at  pre»C3lt 

altogetlier  au  cxcewiiie  )>ower  of  veto  witji  regard  to  the  iatfoduclioa 
of  tremiray  ■TMenia  |«r<>iDoted  by  iadependeiit  partiat.  If  itmf  ennaider 
ttua  qumUou  ahouM  be  answered  in  tbe  afinnaUT*  thef  Aauld  moat  oer- 
Idn^  aoiae  tlie  pieacnt  opixn-tunity  of  nebg  tbair  inl'.ueitce,  both  pi  ivately 
and  pilliHeiT>  >'>  favour  of  the  pm|io8«d  ammdcamtn.  'lliere  ia  no  duubt 
that  on  ofcaaiona  local  uuUmritiea  huve  acted  unrtHnwn'rlj-  hi  wii  hi- 
their  amrtut  to  |ini]>o«til  tramwuy  Mcliemcs,  and,  in  rm;,  i  i'  n  .|  ]  m  :ii  < 
oniv  wi«'  and  fair  to  give  the  (nxtiuotera  tJie  opfmrtuiuly  of  referring  to  an 
iudVpeniirnt  (MMnimi  vhtf*  tiber*  i*  eaj  StiMMlaa  at  tlie  power  of  veto 
being  used  witnout  iondrnt  juatificatian. 

A  New  AccumuUuor  Factory.— The  I^Hn ;;,  r  accumulator 
factory  at  Uberschoneweide,  deacriUeu  in  a  ruceni  number  of 
tha  C«ntraM«U  fkr  AfeumvlMomi        Btrmmteiihindf,  waa 


completed  in  AptU,  1900,  and  ooraza  64,000  sq.  yards.  In 
the  foundqr  fl  tons  of  lead  are  used  per  day  for  casting 
purposes.  Chemioally  pure  lead  is  employed.  The  cleaning 
and  trimming  of  the  rough  cast  kad  plates  is  effect^ 
partly  by  machine  and  partly  by  hand.  The  coating  of 
the  plate?  with  past*  is  currii-d  oat  iu  a  .fep.initt;  depart- 
ment, in  which  specifil  |irecaut;ou9  arc  taken  to  prevent 
lead  poisoiiinf;  Tho  air  in  t!ii^  part  of  the  factory  is 
kept  moi-t]  hy  the  evaporation  of  wat^r  ftom  the  channels 
with  wliich  tlio  cen>rnt  lloor  if!  provided,  while  during  working 
hours  the  Willis  of  thi-  rooms  are  froqaently  sprinkled  with 
water.  After  drvjn;'  uivd  htirdening  the  pasted  plates  are 
taken  to  tho  "  forming"  room  and  are  subjected  tu  repeated 
chari>itiL,'  Htid  di^harging  tests.  In  this  department  also 
special  attention  baa  been  paid  to  the  comfort  and  health  of 
the  workpeople,  and  the  ventilation  of  tho  rooms  is  effected 
by  a  fan  driven  by  a  2  h.p.  electric  mnt-or.  TroUaj  UaM 
run  into  all  departments  of  the  facioij  ,  aui  facilitala  Um 
transfer  of  the  finiaited  and  Wttij^  finished  jplfttaa.  Iba 
electrical  energy  nqniiad  Sot  obatgmg  tha  IbudNd  odb  it 
derived  boui  a  tnatlomur  ImtilkitiM,  wktn  n  %JOOO  lult 
three-phaaa  aamnt  is  tnmbmMd  into  cwattbivow  «amot  of 
the  daaieed  voltage  three  motor  generators.  That  the 
acctunnlatar  industry  in  Germany  is  profitable  is  proved  by 
iha  financial  report,  given  in  this  journal,  of  tha  Accumnla- 
toren  und  Elektricititts  Werke  A.  (resellsobaft  vorm.  W.  A. 
Boe.w  A-  Co,  'I'iiig  company  showr;  a  net  proht  of  i:H7,.j30  on 
tho  past  year's  operations,  and  declares  a  dividend  of  11  per 
cent,  oattTing  nt  tfaa  Hina  tina  Inga  anna  Ibrwiid  anil  to 
reserve. 


MUTiiBB  01  Miranino  iid  noimuRa 

I0GUTIB8.  te. 


To-na  (nmaT),  Apirii  letii. 

Insmmaoit  oe  MioBijn«uu.  Eaawnaa. 
Sp.n.  Ordinary  Qeaewl  MMthig,  wtwa  the  gteiMeatre  AdJieee  will 

be  dclirciTa, 

KOTat  I."«.WtTUT10X. 

■ip.T:i.    r.v.  niri  T  Diiooun«  by  Pnf.J.J.  TluMMOD,  FJLS.  Subject: 
l  iic       eoaeef  BoditeSaMllBr  tfamAtom.** 

HOKDAT,  April  nni. 

SoouTT  Of  Arts. 
>  I  vL.   Cautu!  I.«ctura  1.   "AUoya,"  bf  iiir  W.  C.  Boberba-Aiutcu, 

-•.K.S 

TUESDAY,  AprU  33«L 

IxOTlTirrtos  or  litat-ruii  ai.  KM.rvxiai- :  \!a\c  unit??;':  Sk,-ii:in. 
r.  JC  p.m.    AnnHdl  Ketieral  meeting  atOwena  College  for  the  election 

WZDNXaOAY,  AitrU 

IhtfTtTtrrtOX  OK  EuiCTIIIlAl    K»Ol--Frh^  ;  SfCDSNTS"  SRtTIO!*. 

7:S0fM.  Maetim  at  28,  Vicioria-atreet,  s.W.   Fapar  to  be  nod  t 
"OMrilwlMa  of  Knergy  in  CW  Mtnea,"  tgr  F.  &  Prions 

Six  isn  ov  Aan. 
<y  'i.    I  i^aina--^  Meeting.  Papar  to  be  Mad  t '  Pfeliot  Law  Beteoik 

by  Alexander  Sieineua. 

raranM;  Avru  sstii. 

IX'Tjvrr! '!«  OP  Civil  KMOixrana. 
Sp.m.    -'.laiJ.L-,  r  .ir.  -r  •  l.ect«re.    Subject;  " Oa  OheiBiitlX IB  He 
Itelationa  to  Kii^iuiiet  ing,"  by  I'rof.  Frank  Clowea. 

IsiiiTrrrTiox  ok  Ji'Siob  Kxai.siKR«. 
a  9.01,  iMiufe  VL  "  Oa  Worka  ManegemMt,"  tgr  A  B.  Beiker,  at 
die  WwtMMier  Pileee  Hotri, 

FRISAT.  April  Seth. 

I'uvsieai.  SiKirrv. 
5 p.m.  ^ff'  liiif  in  the  roouia  of  the  Ch«tiiic«1  Society,  Burlington 
H  iuii-.  Au;enda:  (1)  "'On  the  TIk i  [u  .Aynnuiical  Corrrction  of 
the  t<aii  liiermuarater."  f  ruf.  Cailendar,  F.IUj.  C2)  "  Uu  tb« 
friMluciUw  of  aBnilit-liDe  SHetran  by  AMonalena  WveiMMp 
and  iu  ,\ppli«a«ODtothoFIe*VSj>a«WiM,"lvI^tH.w:Woiid. 

.S<itli:rr  en  Ai  Th. 
^  p.m.    1 1 1  i'Aiii  il  Lectur*  L    "  I'olyphaae  Electric  Wutking.  I*]r 

A  V.  i:  .  l  Ul. 

SATDBPAY,  Apni  27tll. 

iN.yiiii      :        Ki  I  TKKAL  KNi.lXKKlis  ;  .SrrpsNT.t'  Ssme.*. 
Yiait  to  tbe  worlu  oi  Meaata.  Kaatoo,  Andanoo  awl  Uooldeo,  BriUii 
Kent. 
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GOmrBMPOBABT  ELBOTaiCJLL  SCiEHGB. 
[Oonpiled  hf  S.  B.  gwiMiiia  D^Aub.] 

S;n>'  rurrent$.—A  Hertzian  aacObto  givw  fteqaandea 
whidi  lue  variable  within  very  wifleKmlta.  Bat  the  perioa 
•of  acto&I  OBOillalion  is  very  sniall  in  comparison  witb  the  time 
of  qnieseence.  Kohlrausch's  aino  inductor  gives  very  pare 
line  currents,  but  their  frequency  doea  not  pxcwd  150. 
Indnotion-coil  currents  havo  froijuc-ncies  of  1,000  ami  mo? c, 
bat  thoy  arc  not  even  approxiiniiti'ly  Hinuaoidftl.  llummi'ra 
ContinuouiwUternttle-currtnt,  transfonner  Riven  (rfquonoici?  of 
400  to  600,  but  even  thosn  are  not  Hufliciaut  for  JemonHtrating 
resonance  phenomena.  M.  Wion  haa  therefore  deviacd  a 
method  of  producing  sinusoidal  alternatt;  currants  with  fre- 
quencies aa  hjgh  ae  8.500  ~  per  second.  In  these  cnrrents 
none  of  the  higher  components  have  an  amplitude  exceeding 
1  jMi  oflBi  of  the  mahi  amplitude.  The  latter  is  0-2  ampere 
niOt  •  nsistanoe  of  100  ohms,  and  that  sufBoes  for  meet 
measurements.  Foe  exserimamte  in  which  the  onmots  need 
not  be  vety  purely  dnaaoMd,  double  the  freqntnoy  may  be 
aniuood  with  the  nine  •ppantaa— vis.,  17,000  -  per  second, 
nit  principle  ot  the  apiMntin  it  the  following  :— A  disc  of 
vood  OE  fataa  «Mci«i  •  nmber  of  lieeaB  ef  tEtnifdRiier  abe«(- 
in«  looiul  Iti  riu,  ua  thehltar  wotm  iMtween  the  pdaa  of 
an  electromagnet.  The  altentttioai  thM  pamtitA  «w  vrfn- 
foroed  by  what  the  author  terms  "eieatris  nmiMMei'*  irid«fa 
consists  in  bringing  the  proper  period  of  the  electric  system 
into  unison  with  the  frequency  by  inserting  a  suitable  capacity 
and  regulating  the  indaotance.  I'  -  i.!  "-  lovico  the  amplitude 
of  the  main  current  ia  greatly  augmt^uted,  while  ih.n  overtones 

[JI.  Wish,  Ann.  der  Pht/tik,  No.  3, 1901.] 


Manometnc  l^twly  of  the  Tflrphrrn^. — Since  Morritt  has  shown 
the  possibility  of  photographic  ully  registering  the  variations 
of  manometnc  flames,  the  sphere  of  usefulness  of  this  very 
sensitive  reagent  haa  been  very  greatly  increase<l.  L.  W. 
Austin  haa  applied  this  method  with  considerabla  snooess  to 
the  study  of  the  motion  of  telephone  membranes.  A  jet 
HM  iiuerted  through  a  rubber  cork  comeinted  into  the  qnmiBg 
of  a  telephone  cap,  and  another  hulu  was  drilled  in  dn  eap 
ttfough  which  the  jpts  vie  intiodiiosd,  thus  making  a  mano- 
netrie  capeolo  of  the  tJiBihaBe  Itnlf.  The  apparatus  was  tried 
uttti  •  auober  ofdilmBi  altaiMtoBaad  the  ourree  fiwm  eU 
ofOiMe  ahowid  flieir  am  peedtaiMM  of  CDrm.  though  ftcariiin 
distortion  seemed  to  be  pteMnti  The  reason  for  this  bM  not 
hem  with  certainty  detormineii,  bat  H  seems  probaUe  tiiet  it  U 
due  at  least  in  part  to  the  t'li::;  itself  ajad  its  tendency  to  flare. 
In  any  case,  the  lower  liuu  oi  Iho  luminous  part  of  the  flame 
follows  quite  accurately  the  motion  of  the  diaphrRL.'m,  %nd 
the  device  is  very  uaeful  for  showing  the  curreul-cuive  of  au 
nlterutttor.  In  connection  with  a  second  uiinometrio  flame 
actuated  by  a  tuning  foric  of  l^uowu  period  it  becomes  a 
frequency  teller.  It  may  ai*o  be  employed  for  studying  the 
distortion  of  sonnds  inherent  in  leh'phono  transmissiim,  an  1 
it  offers  a  conveuiont  mc;hi./il  of  comparing  stiiall  alieruaiiug 
SJO'a  For  pbotographmg  the  tlamee  acetylene  ga«  most 
be  emidojait  eou  gas  not  being  of  sufficient  actinic  power. 

[L.  W.  Ai  sTix,  Phut.  Rtvieir,  Vebmaiy,  1901. 1 

Vdocity  0)  Flanu  Ijw. — The  new  method  sug(?eBted  by 
J.  J.  Thomson  for  determining  the  velocity  of  iuua  iu  a  gas 
not  havinfj  hithfirto  been  carried  out,  C  1'.  Child  has  applied 
it  to  the  determination  of  the  velocity  of  ions  produced  by  a 
flame.  The  method  oousiata  in  measuring  the  potential  and 
the  flow  of  current  iu  a  space  through  which  only  iou.^ 
charged  witb  one  kind  of  electricity  were  passing.  The  main 
difficulty  encountered  in  carrying  the  moUiod  into  practice  is 
that  of  accurately  determining  the  potential  at  two  points.  A 
wire  probe  will  not  serve  the  purpose,  as  a  positive  charge 
will  not  leek  off  fcom  it  while  a  negative  oheqra  will. 

Mdior  tbaraltaie  employed  tiie  wmbe  diopper  far  this 
pmpon.  A  gae  ilune  wee  bent  between  two 
phtee  kept  »t  •  conetent  Wbetaot  of  poteotiel  by 
of  a  water  batt^,  and  the  w»t€r  dioj^er  wee  intBodneed 
between  the  Hame  end  one  of  the  pletM.  Dm  naolts  ehow 
tbnt  the  velooit7  of  the  pMiUrolooe  dnwn  from  n  Baneen 


bnrnor  is  approximately  2-2om.  per  noond  tor  a  potential 
endiant  of  1  velt  fw  eentimetfe,  end  that  for  negative 
tons  S-6Bm.  b  the  oaee  of  an  onBuited  eopply  of  ions,  if 
the  discbarge  takes  place  between  two  regular  sarfheee^the 
velocity  may  bo  tleterminod  by  simply  measuring  the  " 
per  unit  area  and  the  difference  of  potential  betwen 
surfaces,  and  if  the  surfaces  are  not  at  all  regular,  the  1 
velocitiog  of  :he  positive  and  negativij  ions  may  be  * 
V  comparing  the  positive  and  negative  currents. 

taP.Ctoii!ii%fci»w<tHgi>ra«^,l«ttli 

Altotropk  Fumu  ^8ihtr.—Tb»  dietmietlQg  proeeae  with 
silver  is  sob}eet  loeactahiimgiilaEiliaBwbkb  have  bean  to  a 
great  extent  cleared  op  bj  Barthdomi  ditao*H7  «f  the  km 
allotiopic  states  of  silTer— viz.,  silver modiAed  bf  the  aation  ol 

oxygen  at  550dog.,  silver  precipitated  by  copper  and  nothaotadf 
the  same  heated  afterwards,  and  crystallised  silver.  When- 
ever one  of  these  varietiee  is  oppose<l  to  another  in  an  elec- 
trolytic cell  containing  a  10  per  cont.  solution  of  silver 
nitrate  a  current  iH  generated,  amorphous  eheet  silver  being 
positive  with  respect  to  the  other  Tarietie.'j.  Since  the 
amorphous  variety  hm  the  greatest  heat  of  oxidation,  its 
electro-ohemiftftl  behaviour  i.s  just  what  one  might  expect. 
The  author  has  not  succeeded  in  detemiiuing  the  i;.M.F. 
developed  between  two  allotropic  forms,  as  the  current  never 
Usts  more  than  6  min.  At  the  end  of  that  time  the  surfaces 
of  the  two  electrodee  are  equalised  by  the  deposition  up.  n  the 
cathode  of  the  particular  aUotropic  variety  of  ulvor  of  which 
the  anode  ooneiBte.  It  ie  diffioolt  alao  to  obtain  any  one  of 
the  lonoB  in  a  pwe  state,  as  moat  of  the  pfoeaaaea  tdedgife 
rise  to  a  aixtnre  of  two  or  more  forms. 

Blaze  I  'urnntx  ■ii  a  Si.jn  <>'  l-i_r>.  -An  electrical  method  for 
estimating  tlie  vitality  of  seeds  has  been  hami  by  A.  D.  Waller 
upon  Ujo  "blaze  currents"  discovered  by  him  and  firit 
describod  in  connection  with  a  ftog'a  eyeball.  A  "blaze 
current "  ia  a  galvanometrieal  token  of  an  explosive  change 
locally  excited  in  living  matter.  It  mny  b<>  a  current  in  the 
same  direction  as  the  stimuLxling  current,  or  in  the  opposite 
direction.  In  the  latter  case  it  is  t:.quivo<.-al,  as  it  cannot  he 
diadnguished  from  a  counter-current  due  to  potari.saiion.  It 
h,  theiefoce,  the  direet  omranl  that  the  author  rebcs  upon  >t.s  a 
criterion  of  life.  The  woof  that  the  criterion  is  a  true  on* 
ia  ftvff'*''"^  fay  the  anlnor'a  experiments  on  beans  of  various 
aflaa.  Baaoi  not  more  than  a  year  old  all  show  blaze  currents, 
and  all  gtcmbiate  vigorously  in  the  incubator.  tSeadt  grown 
in  1860  ahow  no  perceptible  blaze  currents,  and  do  not  gacmi' 
nate.  New  seeds  show  onfy  haU  the  E.M.F.  of  blase  eoneat 
about  0  02  volts)  after  thzea  days  eoaking  in  water,  and 
none  after  four  weeks'  sookmg.  Anseathetioa  end  oold  aUo 
influence  the  blaze  currents  and  the  germinattOB  in  a  parallal 
manner.  It  is  evident  that  the  author  has  disoovored  a  test 
which  enablM  as  to  satisfactorily  distinguish  between  living 
and  dead  matter. 

[A.  D.  Wallbh,  Pror.  Roy.  Soc.,  lUroh  25, 1901.] 

Lou  Upealin;!  Eadioplina^.—T.  Tommasina  haa  eonatmoted 
an  electric  radiophone  which  can  be  hoard  throughout  a  lam 
hall.  It  is  not  so  sensitive  a>  previo'i-i  pattern?,  hut  still 
responds  W)  exciter  spari.s  of  only  Imin.  longtl.  ;  relay  is 
used,  and  the  receiver  is  simply  in  circuit  witL  j.  Luiiery  ami 
a  telephone.  While  in  tl;e  ordinary  cuherers  the  particlae 
must  be  free  to  move,  they  ure  embedded  in  a  pa^ty  mass 
in  the  new  oheror.  The'  author  employ:;  silver  tilings 
mixed  with  Ijcopodium,  sulpiiur,  or  glaes  powder,  and 
embedded  in  glyoorine.  The  idsetrodos  are  plaJinum  coils 
wound  on  glass.  Electric  waves  impinging  upon  this 
coherer  produce  an  increase  of  resistance  which,  how 
over,  only  lasts  as  long  as  the  impact  lasts.  The  colierer 
is.  titereforfl^  self-righting,  and  to  such  an  extent  that  the 
author  dadarac  it  to  be  on  interrupter  controlled  by  electric 
waveti  Ita  eflfioiency,  as  aooh,  is  directly  proportional  to  the 
etrengih  of  the  corrent  ttaveiaing  it.  At  a  certain  critical 
current  strengtii  the  galvanomeMT  needle  beoomeji  nearly 
.stationary,  while  the  telephone  responds  vigoeoady.  Xliia 
shows  that  the  interruptions  are  practically  ioataataaeiNHk 
[T.Tui]UsniA,  Omwid  Xemim,  Hanh  11,  IBU.] 
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TH£  ISLE  OF  THANET  TBAMWAYS. 


In  lliia  articlci  it  is  intcmli  J  to  Jeacribe  the  Isle  of  'Ikacut 
Tramways,  which  Btart<?d  niiiniD<;  with  great  sucoeBB  on 
Thiusday,  April  1,  ihu  day  l*[<ir«  the  cnmtnenceinent  of 
the  Kaskr  holi'layg.  A  most  intorfslin^'  fuct  in  oonneetion 
Willi  them  tramways  iff  that  they  are  b  hght  railway  "  within 
tfao  meaning  of  the  act,  '  but  to  txamine  cniioullv  tho  precise 
distinction  intended  by  tbis  act  wouid  be  outiiide  the  scope  of 
the  present  article.  At  all  events,  we  welcome  the  fact  that  tho 
Light  Railway  CommisBioDcrg  are  ready  to  pass  an  inter- 
urban  tramway  as  a  light  railway,  even  though  there  be  no 
intention  on  the  part  of  the  promoters  to  avail  themselves  of 
provisions  in  the  act  fbr  ttM  Aooveyanco  of  fiarmera'  produce, 
cattle,  piss  and  pookry;  uu]  w»  aboaid  be  the  last  to  object  if 
Mr.  Genud  Bttlnrar'i  UU  now  twiain  FuUiment  left  a  loop- 
bole  for  ipaidynibMi  clectrio  trammiTa  to  eoiae  Id,  end  thas 
Made  tih*infa|iiitoaa  81  years'  purehaw  olaiwa  of  theTnmways 
Aelof  1870. 

Uu  Iile  oi  ThHMi  Xcsmwt^e  include  at  prawnt  ebont 


(about  i!  milts;  of  Cil'soliuely  new  roads  the  company  lii-i 
been  compelled  to  hnilti,  Ih^^iiii;";  wiiltning  1^  milea  of  the 
existing'  roads,  Ooupled  with  a  thrcj  mouiiia'  suspimsiaa  oi 
tho  worit  in  the  Iowbh  of  Margate,  l-roailstairs,  and  Ilamspate 
both  in  1899  and  15)0O,  which  the  local  aathoriiiHs  were  able 
to  enforce  d-.iring  tho  "  season." 

Originaily  it  wa.^  iius-ndiKl  to  run  the  tramway  frgni  Mars^ntp 
to  Westgate,  and  ou  throii^'h  Hirchiurrtou  to  Birchington  Hay, 
but  opposition  on  the  part  of  the  residents  and  landowners  at 
Westgate  caused  this  part  of  the  scheme  to  be  thrown  cot. 
In  eddition  to  the  proTisiooal  oiden  alioady  mentioned, 
tb«  INM  oorrespouding  to  whid)  ue  shaded  in  tlx"  map,  tbe 
company  BStursJly  wi^cd  to  acqairo  powers  for  electric  light- 
ing m  nun^ate.  Here,  however,  the  Corporation  opposed 
the  WKgKBj,  end  obfaUDsd  %  jmnmoatl  oider  itself,  betas 
no  fdzthiK  ate  bee  bean  mede  ol  tbis  fltdor  tip  to  the  pitMOt. 

mJuuiM  Mni  In  Sill  III  liMiii  to  beer  eoon  ttiat  e  toM«liM>  bae 
•fetrtnalfy  been  nsgoHsM. 


11  nilea  of  track,  bat  electric  lighting  proTiaional  orders 
h»TB  eleo  been  obuined  for  Margate,  Broadrtuts,  Westgate, 
Krabiogkn  and  St  feter'i-^tbe  Maigate  jcoviuonal  order 
baTiog  baon  tnaalaRad  ftom  fbe  Obnotatioo  and  the  others 
obtained  directly  by  the  Isle  of  Thanot  Tramways  Co.  and  all 
these  districts  will  be  supplied  from  the  large 
situated  at  St.  rcter'e.  Thu  ui'ip  which  we  pubhsh  on  this 
page  shows  the  ruiUe  of  the  jraui\va\ the  dispoBilion  of  the 
areas,  and  the  position  of  the  generate v.urk-A.  The  whoii 
scheme  has  initiated  with  Mr,  W.  M.  Murphy,  whosi'  name  is 
well  kiirnvn  in  connection  with  iho  Iiuhhn  tramwuji,  and 
with  cliaraeteristic  cniTfry  ho  iias  brought  i(  mio  elfect  in  spite 
of  Ftubborn  opposition  frouj  r  \  oral  quarters  locally  and  delays 
on  alt  uideii,  bu  long  ago  as  December,  189G,  he  deposited 
his  appUeation  with  the  Light  Railway  Commissioners.  In 
May,  1897,  the  Commissioners  sat  in  Uamsgate  to  bear 
objections,  and  the  light  railway  order  was  finally  confinned 
by  the  Board  of  Trade  in  Aqgust,  On  Apnl  16, 1889. 

ibe  wntk  me  started,  and  tbe  Cut  tbat  the  line  tbeo  look  two 
yean  to  eonplate  is  laiselj  aeoooated  far  bj  tbe  gieat  lengtb 


The  week  baa  been  carried  out  ander  Ibe  direction  of 
Mr.  Aithnr  J.  Salter,  engineer  to  tlx.  Mmpby,  Ueaait.  Kia- 

caid,  Waller  and  Manville  being  the  oonsoltiog  e 
and  Mr.  H.  F.  Parshall  advising  also  as  to  Ube 

er|uipment.  Mr.  Heverlnv  Crit'^iu  is  L.apurs-ising  CD  the SpOt 
for  ilr.  .Murphy,  Mr.  T.'  £.  Ktlingcr  uo  behalf  of  Messrs. 
Kmcaid,  Waller,  and  Manville,  ana  Mr.  Strcatfield  for  the 
British  Thomson  llonston  Co.,  the  chief  contnwstora.  Jlr. 
.\rthtir  .\.  Tyler  i.^  treneral  manager,  and  Mr.  Ilichard  Ilam- 
phrios  resident  engineer.  Following  ia  a  lisi  of  tbt»  contractors 
and  sub-contractors : — 

ISriluh  TJi'  D,  -  n  Hou4t<)ti  Ch>.    Klsctrical  equiptnont  o(  »t«ti(m,  wb- 

KtAtionc,  line  and  cva. 

R.  W.  Blackwell  &  Co,   AUw  euKtnes  aoil  lUmo  fi\>ee. 

tkm  sad  Jlenost  ..m„„.>.„^.m^  £■■!»!■  f^r  tJirw  phw*  gfoiaMt, 
Bataidtaud'WIi*eiU»4«...»M>»   Boiler*. 

W1tOBlerC«anlwM«r>BBtfa«SriBgOlli.    « Wm»(ir«  tad  OOeUsf  tMHtk 
Viakv  and  Kamrita  BMsa  lvaq> 

Work?  .   Keed-pumn. 

IL>UiL.i,  ..11.1  I  .,ui»L<eU   OU  Uftatmett. 

Dnrutiinux      Autamatio  Watsr- 

Peiito  M«iM<»a4>»H  WattMoltSBMV 
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WurtliiiviiMi  I'umping  Eagio«  C«.  PuiU|i»  U) 

t;Uy  CroM  Cm.  „   Hsuouoiiiier. 

Tttdtr Amnnktor Co.   BiMwtaiia 

StothertandTItt   Ti»T*aer. 

A.  HkMke  Ic  Co   ljVgK>o|P 

N'atiaiwl  Rlmlric  WiriiiK  t  .'o.   SUtion  nUt^ 

Uritiih  IiMulfttoJ  Wirel'o.   <  '»bl««. 

NatiooiJ  Tube  <.<   Poleii. 

McOlouKhlin  k  Co   I'ole  faracketi. 

Uoas  nui  Walpols  m  .  I'olc  bwict. 

Loralt)  Steal  Co.  »•  ..  RaiU. 

Ankliiuu  !ktM.  aud  VViboa   .  PiMisla  and 

Feltfti    atid   OuUleMina  (W.  K. 

fib  IiMiit  Okr  Co,  Um 


other  photognphfl  illuatrftting  thia  artiole,  mm 
bj  Messrs.  Bvaine  &  Co.,  of  BroadBtairs. 

Four  Baboook  and  Wileox  boilers  ar^  ir  jct  I  u;  presant,  ia 
pairs  aeoording  to  tbe  naotX  onaloiB.  Tb»j  aca  Iwad-find, 
and  each  bu  a  beating  miilMa  of  8|140  1}.  ft.|  wiA  iV 
ooDiinMkad  Sat  ft  mMog  fmmn  of  lOCUt.  pv  09 
Booh  is  oonfONd  of  14  isatiaai  of  tabMi  10  tabwliidu  Tlw 
tubes  an  4tiLls  diaawUraad  lUk  long.  oouuoM  at  tha 
end  by  the  iim'o  wtll-fciMwni  ttaggarafl  Mtaoin.  Hie  wmal 
seetions  are  oonneoted  at  each  end  to  a  steam  and  vrater 
drum  43iii.  in  diameter  and  at  one  end  with  a  mud-dram,  bj 
wrnaa  of  4iii.  talNo.  To  ollov  for  Ino  0xauuin  mti  tm- 


Scale  of  Feet 


S      E      *      C  Railway. 


Ckm  Sionoir  w  INiiwaK-Ho««b 


ATbe  power-house  ie  most  conveniently  situated,  lying  as  it 
dooa  almoBt  at  tbe  centre  of  gravity  of  the  lino,  and  on  tbo 
nilvvj.  A  siding  carries  tbe  coal  stndgbt  alongside  the  coal 
Imalnnir  into  wmoh  th»  fuel  can  thna  bo  dnmpol  direotlj 
toooveving  plant.  Tblaomiaamiattt 


H lam  fat  Urn  mmA  pbn  of  the  works  abova^ mmui  tiio 
ganaiil      of  OobidMiiigi  oa  p.  971,  which,  as  irall  m  tho 


traction,  tbe  boilers  are  suspended  from  girders  resting  on 
wrought-iron  columns  entirely  independent  of  the  brickwork. 
The  steam  ringe  is  single. 

Water  io  obtained  from  a  well  130ft.  deep  with  adits  aOOft. 
long.  Tlk  il  employed  both  for  feed  and  condensing  put- 
poMit  tbo  fNitinMr  baiag  paned  Uizongh  a  lime  voter- 
lofttDor  built  oa  oaivoa  tower,  npoa  tbe  top  of  iiliiaB  ia  ft 
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reaervoir.  Tlje  RroadsUira  water  main  serves  as  a  -iUod  by. 
The  two  fectl-pumps  are  vertical,  with  8io.  steam  o>lin<]erp, 
€iD.  pump  c^rlioderp,  aoJ  I2m.  atrckp.  Each  can  dehver 
about  5,000  gallous  p<;r  hour,  at  60  strokes  per  minute.  They 
have  tui  adjustable  form  of  valve  motion  which  can  be  rega-  | 
lated  80  as  to  stcure  the  full  length  of  the  stroke  under  all 
conditions  of  work.  The  Desrumaux  wattr-softeoer  is  in  three 
parts — the  satiiraliug  chamber,  the  reagent  tank,  and  the  { 


lituiN,  U.T.II.  Tiinii-l'HA'l  Set. 


settling  chamber.  In  t)io  latter,  the  surfaces  on  which  the 
precipitate  deposits  itself  arc  in  the  form  of  a  conical  spiral  of 
plates,  which  rest  on  ca«t-iron  supports  within  the  tow<>r  and 
are  easily  removable.  The;  can  bo  aleaned  by  Hushing  with 
water. 


set  of  tri/jle  scrapers  with  bevelled  cutting  edges  and  over- 
lapping jjints,  driven  bj  belt-gearing  from  a  Hmall  high-^peed 
horizontal  engine  ikin.  cylinder  diaraeier  and  Hia.  stroke. 
Thtrd  is  no  preliminujr  faad-bsAter. 


OlStlUl.  ViRW  OF  THB  I'oWBK-Hol'SI  .(ND  V\K  SUEDA. 


The  engine  room  isafinebaildtog,  well  lighted  by  a  glass  roof 
and  end  windows,  and  a  switchboard  gallery  is  .situated  at 
one  end.  At  pre.wnt  two  '200kw.  continuous-ourreDt  traction 
sets  are  instiillid  and  two  2,000  volt  tbree-phaee  genemtora. 
The  former  only  are  running  at  present,  and  supplying  power 


J 


Car  Sued,  Siiuwmo  tbe  two  Ttpes  or  Vxstibuie  Cah. 


The  economiscr  it  fitted  in  the  main  flue  near  tbe  chimney 
base.  It  consists  of  210  tubes  in  sections  10  pipes  wide,  the 
tabes  being  *Jft.  long  by  i|Vin.  diameter,  affording  a  total 
heating  surface  of  2,100  sq.  rt.    Each  tube  in  fitted  with  a 


at  500  volts  to  the  overhead  line  throngli  an  underground 
cable,  with  distributing  pillars  placed  at  half-mile  Eeotions  in 
the  usual  way.  By  the  time  theload  has  increased  sufficiently, 
the  three-phase  plant  viill  be  running  and  supplying  oorrent 
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to  eub  sUtioDs  in  Margate  and  Ramggate,  whence  the  line 
will  be  fed  through  rotatory  converters.  The  two  horizontal 
Allis  engines,  driving  the  continnouB  curront  aetp,  are  of  the 
fimj'a  usual  tandem  pattern  with  Reynolds-Corliss  valve  gear  ; 
the  gear  showa  up  very  clearly  in  the  illu.stration.  Above  the 
cylinders  the  ro- 
oeiver  is  situated, 
heated  with  live 
steam.  The  cylin- 
der diameters  are 
14in.  and  28in.  by 
80in.  stroke,  and 
the  speed  is  185 
revs,  per  min.  The 
engines  are  each 
fitted  with  a  14ft. 
flywheel  weighing 
10  tons  14  cwt. 

The  generators 
direotly-oouplod  to 
(beee  are  of  the 
stamlard  B.  T.  H. 
I) -pole  pattern 
wound  to  600  volts 
ftt  DO  •  load,  and 
over  -  compouiide<l 
to  650  Tolts  at  fidl 
load.  They  are 
guaranteed  to  stand 
a  momentary  50 
per  cent,  overload 
without  sparking  at 
the  brashes. 

The  most  in- 
teresting fcatnre  of 
the  three-phase  sets 
is  their  small  si/e. 
Driven  by  fast- 
speed  engines,  tbuy 
oiler  a  remarkable 
contrast  to  the  large 
thre»  -  phase  fly- 
wheel pattern  id- 
ternators  one  is  used 
to  seeing,  and  also 
to  the  two  con- 
tinuous current  sets  standing  next  to  them.  Althongh  the 
capacities  of  the  latter  are  !200kw.,  as  against  the  800kw.  of 
the  Belliss-  B.T.H.  three-phase  machines,  their  overall  dimen- 
■ions  are  27ft.  Din.  by  14ft.  Gin.  by  8ft.  lOin.  (height  from  floor 


DaSCKST  UITU  RAHsa.«TK. 


Tboy  are  guaranteed  to  withstand  a  2S  per  cent,  overload  for 
short  periods.  The  governors  are  driven  directly  from  the 
crank  shaft  and  act  on  the  throttle  valve  ;  tbey  are  guaranteed 
to  control  the  speed  of  the  engines  within  3  per  cent,  when 
the  maximum  load  is  suddenly  thrown  on  or  off. 

The  tbree  pbate 
alternators,  whoee 
frequency  is  60 
per  sec,  have  re- 
volving magnMs 
consiating  of  SO 
poles.  These  are 
built  up  of  Bhe«t- 
iron  punehinga  and 
bolted  together,  the 
coils  being  wonnd 
on  the  Bneet-iron 
spools  with  wooden 
flanges  supported 
by  the  extended 
metal  pole  ■  pieeea 
As  the  size  of  the 
box  girder  casting 
supporting  the  ar- 
mature is  compara- 
tively smiill,  it  is 
made  up  in  one 
section  only.  The 
construction  of  the 
armature  and  tbe 
machine  generally 
follows  the  stan- 
dard B.T.H.  prac- 
tice ;  an  exception, 
however,  is  in  the 
collector  rings 
which  are  of  cast 
iron  and  not  cop- 
per, tliis,  we  are 
informed,  being  tbe 
B.T.U.  Co."8  lateat 
practice  for  high- 
voltage  machines. 
They  are  separated 
from  the  support- 
ing rings  by  mica 
insulation.    The  collector  brashes  are  of  carbon.  ' 

Three  Wheeler  condensers  of  the  Admiralty  type  are  placed 
in  tbe  engine  room  behind  the  engines,  as  seen  inljour  view 
from  the  switchboard  gallery,  one  serving  for  the  two  Allis 


— — -  I  ■J 

Coment,Concr«t« 


Comtiwtton  wfth  Macadam 


Crou  Section  of  lntaHaein|  Linai 

Rii*D  roireTHi'<Ti(>!«. 


kvel  to  the  top  of  flywheel),  while  tboee  of  the  alternators 
are  19fL  by  9ft.  by  lift,  above  the  floor  in  spite  of  their  60  per 
cent,  greater  output.  The  BelUss  engines  arc  three  crank 
compound,  having  a  complete  engine  on  each  crank,  and 
indicating  620  i.u.p.  at  800  revs,  per  min.  and  condensing. 


engines,  and  the  Belliss  engines  having  one  each.  Each  haf 
a  cooling  surface  of  1,670  sq.  ft.,  and  is  mounted  on  a  com- 
bined pump,  having  one  12in.  steam  cylinder,  a  llin.  air 
cylinder  and  a  l  lin.  water  cylinder,  with  12in.  stroke.  The 
Barnard-\Yhceler  cooling  tower,  erected  in  the  position  floen 
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in  the  ground  plan,  is  similar  to  that  described  in  our  article 
on  the  Sunderland  tramways  (Vol.  XLV.,  p.  CGI).  It  is  in 
two  flections,  each  capable  of  dealing  with  the  circulating 
water  required  for  17,6001b.  of  exhaust  steam  per  hour.  On 


The  additional  machines  at  present  in  the  engine  room  are 
a  motor-ilriven  21kw.  booster  for  charging  the  cells  to  bo  used 
for  lighting  in  .St.  Peter's  and  BroaJstaira  and  for  exciting 
the  three-phase  machines,  and  a  lOkw.  balancing  transformer 


Thi  Kia-Front  at  Marmate. 


PuiN  hSO  ELKVATloa  or  .Sixgli-Tbccs  Cab. 


the  basia  of  S61b.  of  water  per  lib.  of  steam,  this  is  equal  for  the  three-wire  250-voU  lighting  circuits.     No  traction 

to  122,000  gallons  per  hour,  and  the  water  is  ooolcd  from  booster  is  required,  as  the  sub-stations  feed  into  the  line  at  the 

about  125dog.  to  SOdeg.    The  condensed  water  is  passed  two  ends.    .\11  these  machines  arc  four  pole.    The  booster 

through  two  oil  separators  of  the  porous  partition  pattern.  motor  is  rated  at  35  lue.,  and  is  on  the  500  volt  mains,  and 
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running  at  976  revs,  per  min.,  the  booster  raising  the  presBure 
by  16  to  175  volts.  The  balanoer  runs  at  1  ,:)00  revs,  per  rain. 

As  the  switchboard  has  to  fulfil  three  porposea,  it  is  of 
rather  large  size,  but  it  should  bs  ea«y  to  manipulate,  and 
complexity  is  avoided.  On  the  extreme  right  are  the  three- 
phase  high-pressure  panels,  forming  the  conne«ting  link 
between  the  three-phase  alternators  and  the  feeders  to  the 
sub-stations.  These  are  fitted  with  Parshall  bigb-pressnre 
flwitches,  similar  to  those  described  recently  in  oonnection 
with  the  Central  London  Railway  (Vol.  .\LV ,  pp.  501  651). 


has  been  experienced  on  the  do  wn  or  up  f^rades.  There  are  olio 
some  extremely  sharp  curves,  the  sharpeat  being  HStt.  radius, 
but  the  Bwivet  trolley-heada  have  given  very  httle  trouble  goinf; 
round  them.  Kxtra  long  trolley  polee  are  used,  18ft.  6in.  for 
the  bogie  cars  and  ISft.  Uin.  for  the  singlo-traek  car». 

The  gauge  is  :tft.  6in.,  and  the  line  is  chiefly  double  track. 
To  a  large  extent  this  is  interlacing,  and  in  a  few  places,  where 
the  streets  were  not  even  wide  enough  to  allow  for  this,  single 
track  has  been  employed.  In  the  towns  the  paving  is  mostly 
wood,  in  other  places  alternate  wood  and  setts,  and  the  inter- 
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DUOKAH  OF  SCB-STiTUHt  SwiTCHBOAW)  Co.VSlCriOSa. 


RoUry  Panal 


The  left-hand  panels  of  the  switchboard  are  of  the  B.T.H. 
standard  traction  pattern,  with  feeder,  generator,  and  Board 
of  Trade  panel,  and  in  the  centre  are  the  lighting  feeder, 
battery,  booster  and  balancer  panels.  The  "equalising" 
switches  are  on  the  generator  panels. 

The  traveller  spanning  the  engine- room  is  designed  for  a 
working  load  of  lo  tons,  and  has  single  and  double  purchase 
gear.  It  is  carried  on  fieh-bellied  steel  girders.  The  end 
carnagos  are  of  steel,  and  there  are  plate  and  angle  side- 
frames  lo  the  crab.  Two  speeds  are  provided  for  the  hoiatiug 
gear,  and  the  load  is  lifted  on  wire  rope.  The  span  is  lOft., 
centre  to  centre  of  rails,  and  the  crane  is  arranged  for  the 
motions  to  be  worked  from  platforms  provided  along  the 
girders. 

A  view  of  the  car- shed  which  adjoins  the  generating  works 
is  given  on  p.  <J71.  It  contains  eight  tracks  with  continuous 
inspcctiou  pits  under  all  the  tracks,  and  can  hold  about  40 
cars.  The  cars  themselves  are  partly  on  single  trucks  and 
partly  on  bogies,  and  all  double-decked.  Both  types  are  seen 
in  our  view  of  the  car- shed,  and  iu  addition  we  give  an  eleva- 
tion and  plan  of  one  of  the  former.  These  are  both  of  the 
vestibule  platform  type.  The  single-truck  oars  measure 
17ft.  llin.  in  the  body  with  Oft.  platforms  and  Gft. 
wheel  base.  The  wheel  base  of  the  bogies  is  4ft.  2Mn., 
with  8rt.  l^in.  between  centres  of  bogies,  the  car  bodies 
being  21ft.  llin.  long  with  Cft.  platforms.  They  seat 
50  and  G2  passengers  respectively.  The  controller  are 
of  the  B  18  type  of  the  B.T.H.  Co.,  with  four  notches  eeriee, 
four  parallel  and  six  brake  notches,  and  there  is  the  usual 
reversing  switch  interlocking  with  the  controller  handle. 
Each  car  is  fitted  with  two  :!0  n.p.  motors.    In  spite  of  heavy 

?;radiont«>,  amounting  in  one  place  (from  the  sea-front  to  the 
ort  at  Margate)  to  1  in  13  or  14,  there  is  only  the  ordinary 
chain  brake  in  addition  to  the  eleotrio  brake,  but  no  trouble 


urban  parts  are  macadam,  with  granite  setts  on  either  aide  of  the 
railp,  as  shown  in  the  illustration.  A  section  is  also  given  of 
the  interlacing  track.  The  rails  weigh  y31b.  per  yard.  Aj 
seen  in  our  photographic  views,  the  pole  construction,  both 
side  and  centre  pole,  is  handHome.  On  straight  runs  the  pole^ 
are  120ft.  apart,  and  by  being  placed  at  fairly  dose  intervals 
on  curves  (combined,  of  cour.se,  with  the  use  of  the  side 
trolley)  much  ugly  pull  over  wire  construction  is  avoided. 


.SKi-rioN  \>¥  Thmr-oor«  High  PBEasrai  Caku  (Fill  8m}. 

The  sub  stations  at  Ramsgate  and  Margate,  which  were  not 
completed  at  the  time  of  our  visit,  will  contain  two  and  four 
f<.pole  l.OOOkw.  rotatory  converters  re»pectivcly,  between  each 
of  which  and  the  feeders  three  independent  transformers  art 
employed.  In  addition  to  the  converters  a  small  battery  u 
added  at  Margate  to  provide  for  the  lighting.    The  Margate 
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eonneetions  are  ahoTrn  in  our  dikgnm,  only  ons  transfonner 
and  one  oonverter  panel  being  given  to  avoid  OTercrovrding, 
although  there  ue  four  of  eaoh  on  the  aotnal  board.  Wires 
lead  Ifoin  these  to  (be  bAttcry  and  booeter  paneU  and  the 
lighting  feadar  paoels,  whioh  are  not  Aown  as  they  have 
no  nnusnal  iMtoiee. 

Tba  VuMtm Ui^-teBaioB  tmAm  from  the  vorka lo Hm 
tob-ittWin  m  of  Am  B.I.W.  dimrkaf  knt,  abon  In 
aMtfoBOBibaappoiHeptga.  Tha  500  volt  ortU  ftdUnc  Oe 
iralUj  win  at  ue  vemon  pOlan  an  61/16  and  61/10  low- 
lenaion  aingle,  the  pilot  eafale  to  the  end  of  the  track  is  7/SS 
loW'tenaion  single,  and  1  '16  twin  air-spaoe  telephone  cable  is 
nwd  for  telephone  parpoees.  All  the  cables  are  lead  eovered 
and  laid  on  the  »oUd  system  in  wooden  trotighing  with 
apaoiaDj  xailned  pitch  filling. 


ELECTRICAL  POWER  IN  BRITISH  WORKS.* 

BT  W.  QEtPKL,  M.I.S.K. 

{OnubUid  fnm  fagt  M9.) 
0am  Aarumam  m  EuDonio  Damaa. 
1  ham  alieadlf  stated  that  than  an  assai  where  it  does  not  pay 
to  adopt  sketmniy  on  die  soon  of  the  saTiag  in  fuel  and  in  loasrii 
in  tiaasmiinon,  ui<1  that  every  case  mutt  be  Judgcnl  Dpon  the 
gotcraing  conditiuns.  But  in  making  the  ccntiderutinn  tliere  are 
ene  or  two  further  ]>riint»  to  be  taken  into  nctnant.  i'erhAjiei  t.he 
mott  important  19 

Ittftafril  I'lif^  wf. — It  is  fount!  in  all  three  cIjlsws,  more  eRpecially 
iti  oM  «-  Ilk-,  iliat  when  the  lc«<l  is  thrown  on  there  ia  a  tendency 
tor  the  ipveJ  to  fall.  In  CIbm  1  the  engine  itstif  may  be  wcil 
■wenH^  bat  si^fint  oi  fadtS  mmfi  tak*  place  through  overwork  or 
tIatiknsiL  It  ti  a  eemnea  tUac  ta  iadTia  worki,  more  rtpedally 
with  mun  driving  belts,  that  the  bcllS  an  OTerloMcd  ;  they  have 
ptohebly  been  pnt  up  for  a  given  nonAat  of  machince,  and  more 
uacbiaea  have  Men  thrown  on  aabee(|iiently.  Again,  in  such  a  works 
it  i»  fre<|uently  neceMary  to  »top  owing  to  accldeDt  or  breakage  in 
one  jdwe  or  anrither,  which  involve*  the  shuttinj;  down  if  the  main 
i-!ipi:if,  ;inil  c-oii«c(|ueiitly  the  »tO|>|i.ifit^  I'f  the  whole  ui  the  m  i-  liiiiery; 
thi.->  Willi  eli-ctric  motor*  ik  iii>t  tK-i'es.-nry.  In  thf  ra-f  ni  tin; 
M-atttTe-il  i-ii^ini^«  the  goveniinj;  ^''iiei-nlly  i:,  fi  iilivt  ui.a  il.<- 
etigine*  are  fre<{uently  overloaded,  so  that  tlirowing  on  machines 
may  fcriooaly  ndnee  the  speed  of  the  reit.  Un  the  other  hand,  the 
spwd  of  the  electrie  motm  ii  arranged  to  he  eorteet  at  foil  load,  and 
wlMB.Ilie  whele  of  the  lead  is  switched  off  the  aaDtor  the  speed 


sbeoM  not  riae  more  than  a  or  3  per  cent,  so  Oat  wttli  each  a  con- 
stant apeed  the  Kiolamay  he  driven  at  a  higher  avenge  ^peed  than 
in  eatefl  where  a  greatt-r  variation  takes  place.  That  there  ia  an 
increafied  output  in  iovarialily  aaoertained  by  those  who  hiive  atiopted 
electric  driving.  Meffr».  Ki(hard»on  estimate  that  v.:<:  inureased 
speed  and  ootpat.  of  their  mtichinery  average  30  per  cent.  This 
flgnrs  also  represents  the  increase  which  is  ujoally  fbnnd  hi pliatfalg 
ettabliehment^  after  introducing  electric  power. 

Fatili^t  of  Working — The  electric  motor  is  a  cooipaiatively 
]«rtablc  article,  and  the  caUee  by  which  it  is  oonncctod  to  the 

Ssaeralor  are  flexible ;  eonteqaenUy,  in  eases  iriien  the  work  ia 
«avy  the  tool*  may  be  esrried  to  the  work,  and  thns  mts  die  loss 
of  time  and  labour  in  moving  heavy  weights.  It  has  been  ttated, 
in'ieed,  that  the  Hoor  <if  a  mmlem  erediBg  shop  should  be  one  Urge 
f  ice  i>l»te  on  which  the  heavy  wnrk  ie  permsncntly  fixed,  the  t<xil« 
Ixing  hroujjht  to  the  work.  The  ordinary  shop  shafting  niii«t  lie 
laid  nut  «o  that  it  is  in  diri-i:t  litu-  with  the  engine,  con^ttjntntly  the 
ruacliinen  mu^i".  he  jilin-ed  mon-  w:il.  i  view  to  itiit  the  shnftm^;  than 
to  liandlinjj  the  wmk  t<i  the  be»t  lulvuiitage,  1  tithe  tiise  of  new 
•hopf,driven  electricallv.the  overheiul  line  iihaftine  may  be  altogether 
dtsponaed  with,  thus  allowing  of  good  li|;ht.  which  is  aa  imp>naDt ; 
the  casaas  have  free  acccas  to  the  whole  of  the  shops,  while  tha  dnt, 
vUik  b  eel  up  by  oTsihsail  belting,  ia  to  a  la'ge  extent  avoided. 
In  a  rail  tolling  mill  in  the  United  States',  where  every  advantage 
was  taken  of  the  disposal  t^  the  machinery  when  electric  driving 
was  adopted,  it  is  otatcd  that  tha  work  hitherto  done  when  nsinK 
serrate  enginee,  with  e,OOJ  worinsen,  is  now  aeeomplUMd  wiu 


deetric  power  by  4,000  hand& 

Farihty  iif  Kjiending.  —  \»  fuithtr  machinery  h  addL-d  on  the  old 
system,  the  itJikeshift  policy  of  alteritiK  tiic  slide  vilvu  of  the  engine 
to  give  a  later  cut-off  is  frenuently  ad'  ;  toi  UKanJUf-  nf  tli.j  i.ri«uiDg 
loss  of  steam,  or,  to  avoid  extending  the  ahafiiug,  a  new  machine  may 
be  anwdcd  into  as  utoitahto  pe^itieB.  Elaelria  power  knatly 
Ad  eitn  notor  is  sadly  added  when  Anther 
is  imt  down,  so  that  the  machine  may  be  placed  in  the 
MMt  Aivaniaue  positioa  without  crowding  or  overloading,  and  little 
or  m  piofUaii  need  be  made  hi  the  newer  of  the  motor,  which  may 
beTWtdowntoenitftewiBitlMmediBtelyta  ' 
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Repairt. — It  is  difficult  to  obtain  relial:!e  d»ta  as  to  the  eust  of 
rt-i muin^  shafts  and  btdl-  ;  certainly  ti  i'  <ii-t  "f  tt'ii  urs  t  '  I'liia!! 
sefKirute  cr.pincg  i»  known  to  be  a  con^iderable  item.  Generally 
sM-akinK  there  fhould  be  a  »aving  on  this  itSBIiBan  paitlialail^ 
if  the  motorv  are  well  adapted  to  their  work. 

It  is  impoeaibto  to  eem  the  whole  of  the  ean  let  and  against 
electric  power  ia  die  speee  at  my  di-^posal,  bat  in  die  foregoing  I 
have  endeavoured  to  pnt  before  yon  the  more  prominent  eoasidani- 
tion*  in  »uch  a  manner  aa  to  facilitate  your  own  considcntiOBS  of 
eaoh  IsidiTidaal  can  as  it  may  come  heme  yoa.  I  will  aaw  aiake  H 
lew  brief  leoaarke  on  the  sal;{eet  of 

Eij:i  mil  Svr^TKMS  Avaii.ahi  k. 
Ill  the  lirni  j.Unf,  it  is  neceMary  to  know  \vli,'tli-r  .'li-r:!-:!  y  m-er 
can  be  obluiiK-d  (mill  (rut^ide  ;andif  so,  at  wlut  -n>t  It  jn  .'  iblc 
that  in  the  majority  of  ca«e?  such  a  supply  ali^adv  availiil.ie,  while 
electricity  supply  works  are  being  rapidly  estcndea  throughout  all 
insnu'actnrii^t  district*.  In  small  works,  it  will  always  be  cheaper 
tu  purehan  the  supply  ia  this  way.  1 1  may  be  intarssting  to  you  to 
know  that  this  mewod  ie  already  being  largely  adopted.  I  give  yoa 
the  following  examples  :— 

«    Tiivn.  Vo.  of  Motom  H.r.  of  Moion. 

Bradford    411    1,636 

GiliuburKli   365    — 

Lirartnol    S37   770 

ManelMMer    46«    1,601 

NottlagluMn   195    4S9 

Birmingham    186    fl75 

The  pnnt  at  which  it  pays  to  incur  the  trouble  and  cxpeose  of 
having  a  qiceial  generating  plant  in  the  worku  depends  upon  the 
amount  of  power  rrquire<l,  and  the  price  for  which  it  can  be  pRK 
duced,  a»  compared  with  that  fur  whK'h  it  cm  be  jiurcha.^e<L  The 
prii'e  chiir^'fd  oy  the  hwitl  auth  iritiea  varies  Keuerally  between  Id. 
and  21.  i»'r  liosril  of  Trade  unit-  At  Manrhe^ter  it  ia  I]d, 
Kliiil  iiri'li  |i,d.,  liradford  Id.  The  cost  t>er  iiidlcuteil  horjc-ji'^wer- 
hour  with  a  large  economical  engiae  ahould  n  >t  exceed  a  quarter  of 
a  pSkiny,  which  is  sqnal  to^say,  0  375d.  per  Board  of  Trade  unit, 
at  the  terminals  of  the  generator ;  this  jirice,  however,  would  be 
increased  acoordingto  the  price  and  quality  of  coal,  and  as  tbe  enginee 
become  amaller.  Where  It  is  found  cheaper  to  have  an  independent 
pUnt,  I  am  of  opinion  that  the  engine*  should  be  of  the  enclosed 
type,  either  triple  ext'*»>'«>">i  or  oompaund  condensing,  and  diract 
CO  i]il(  d  to  the  elcctTii-  n«  netrttor.  Thin  type  of  engine  i*  wU-oilinp, 
lL'j  »-iirk:iv;  pArl:!  ure  nini'lly  lubriuattd  by  tin-  >pU«."tiiii^'  of  the  oil, 
and  t'i.ir.-  nr.'  c«>mpurutivv1y  few  bri^-Ht  parti»  to  bn  ke;.t  .  '■  ,-.n.  With 
Uij  liLiri.'  jiiUd,  or  even  vertical,  slow  xiieed  eiigi:u-  I'li'jtiT  iiuntion  i» 
reijuired,  uiucu  more  rooDi  i»  occupied,  and  heavier  fouudationt  are 
necsssaiy.  The  generating  plant  snooU  be  dirided  up  into  not  mot* 
than  three  units,  one  being  a  stand-by.  Where  eonoensing  water  is 
net  available,  it  wiU  generally  pay  to  adopt  aome  artifleiu  methed 
of  ooaliaff  the  water,  snch  aa  a  cooling  tower  or  spraying  noolesi 

I  now  oome  to  the  question  of  the  generators,  whieh  involves  the 
eonsideiatian  of  the  relative  methods  of  the  continuous  and  alter- 
nating current.  I  do  not  tliink  it  poMibU-  1 1  lay  down  a  hnrd  and- 
fast  rule  aa  to  the  Bck-cUou  beyond  ttnlin^'  tint  twn  moft  suilaSle 
for  a  works  are  the  Iwj-wirr  coiitiniioiH  ciirri'iil  i-vr-l^-m  and  the 
thiee-phane  Byetcm,  uniii..;  •'lar  wiudilij;  fv>  that  l»iii(w  may  l>e  con- 
nected between  the  uuulntl  wire  an<i  the  phase  wires  There  is 
little  or  nothing  to  choose  bvt»  a-'.i  tin-  two  systems  OB  the  soore  of 
efficiency  so  far  as  concertu  the  percentage  of  power  lost  IB  the  tBsaa- 
missiao.  The  oontiuueasenrfcnt  is  piobeUy  more  soUable  for  email 
works,  where  the  number  of  motois  is  few  and  the  eommntatoie  of 
less  importance.  For  larger  works  then  an  advantages  in  the  ute 
of  the  three-pbsM:  syKtem  whidi  ehonld  oertsinly  be  earefally  con- 
i>idere<i.  In  the  fir^t  place  the  generator  itself  is  more  mechftnical, 
the  current  passes  direct  I'lom  the  winding  of  the  armUure  tltrotlgh 
bound  terroinaU  to  the  conducting  cables.  There  is  no  commutator 
re"iuirvd  licyoiid  that  on  the  exciter,  which  h.-n  to  deal  w.th  le.^o  than 
5  per  cent,  of  the  U>tal  current.  The  heavy  armature  bois  and  contiec- 
tioni!  are  stationary,  and  there  is  not,  tberaf  m,  the  same  ditticulty  in 
effectually  insuUting  them  aa  is  found  in  the  csseof  eoBtinuouscuirent 
generators.  The  regulation  of  eoatinuims-current  gsasntossis  gan^ 
rally  done  by  compound  winding.  Thret-phase  generaton  have  eleo 
been  to  arranged,  bat  for  the  latter  I  prefer  to  make  use  of  an  automatie 
r^ulstor.  That  known  a^  the  Cbapmau  regulator  acts  admirably, 
and  is  in  use,  amongst  other  places,  a*,  the  Bristol  Waj^^ou  Worlu. 
It  consists  of  a  series  of  coutacf,  over  whicli  a  slider  is  moved  by 
meuns  of  a  solenoid  exciteil  1  y  current  tjiiken  from  the  exciter.  This 
solenoid  ia  coutiollc  l  by  .1  rclm  piid.-d  in  tin;  lu  lin  i  ircuit,  which 
actuate--  the  solenoid  acciirdiu),'  '.he-  snltui^'e  is  u'lovc  or  below 
normal  I  should  mention  tha'.  tin:  ■  '.  ■).  lid  d«*it,'ti<' 1  i<iiecittUy  to 
annul  all  sparking  at  the  relay  contacts.  There  appears  to  be  no 
difficulbr  with  this  devieehs  aatoaialiaaUjr  malntsiniog  tlie  voltsge 
within  I  per  cent  up  or  dosra.  Some  point  has  laoeatly  been  ■ala 
of  the  lact  that  provision  should  be  made  in  alteraating  geberston 
6u  the  extra  current  duo  to  the  power-factor  of  the  mMMS.  Thi% 
r,  ia  always  daljr  jraoviidied  fur  by  maham  of  Ihmajilma 
~    Thaia  iaaoottenliir  wlatovar&idafatiitLanAitdaia 
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not  td'X  to  the  expense  wberv  the  p9wer-f«cU>r  in  «  normal  one. 
Usually  the  generator*  are  wound  for  a  factor  of  0  8. 
»  As  to  the  ouuductiuf;  cables  for  power  rircuita,  there  is  no  dilference 
between  the  cotilinuoua  current  und  the  thii-e-phaae  current  an  to  the 
qoiintity  of  copper,  with  thi<  enci-ptioii  :  the  voltage  in  generally 
•ettled  in  order  that  the  lighting  of  the  workit  may  be  done  from 
the  same  plant,  which  neceHitates  that  the  volbi^e  between  the 
lighting  wirei)  *hall  not  exceed  about  200.  In  the  case  of  the  thi'ce- 
poate,  thi«  would  be  the  volt«gu  between  the  nentral  and  the  phase 
wire*  ;  con*e<|uently,the  voltage  acroea  the  phase  wires  wotdd  be  :150. 
By  virtue  of  this,  for  the  «»rae  percentage  of  loss  the  qaantity  of 
copper  in  the  case  of  three-pha.-<e  luotors  wouhl  be  leas  than  half  that 
on  the  continuous  system.  On  the  other  band,  it  i.s  possible  to  elTcct 
an  economy  in  this  respect  in  the  ease  of  the  continuooa  current  by 
using  three  wires  and  100  volts.  This,  however,  involves  the  use  of 
two  generatoia,  or,  at  any  rate-,  two  commiitaton  and  armature  wind- 
ings on  one  generator  ;  otherwise,  as  is  now  more  general,  an  external 
balancing  dynamo  motor-  complications  which  m  the  ca'c  of  the 
three-phase  are  not  necessary.  I  may  mention  here  tlut  in  the 
Bristol  Waggou  Works,  where  my  finn  fixed  up  a  threc-pliase  instal- 
lation, I  found  that  by  making  the  worst  condition  of  balance — vi;;., 
by  switching  in  all  the  lamps  on  one  phase,  and  none  on  thf  other 
two,  that  the  dilference  in  tJie  lighting  etfect  could  not  be  o1>jerTed  ; 
it  was  only  between  2  and  3  per  cenL 

It  is  sometimci  urged  as  an  objection  to  the  three-phase  system 
that,  instead  of  having  two  conductors  to  run,  there  are  three.  I 
have  not  foimd  this  any  disadvantage  whatever,  while  for  the  larger 
motors  it  is  really  an  ajdvantage  to  be  able  to  run  three  small  inst^ul 
of  two  heavy  cables. 

As  to  the  motors,  it  appears  to  be  geuerAllr  admitted  that  the 
three-[>has«  induction  motor  is  of  a  stronger  mechanical  de.^ign,  more 
particularly  iu  the  revolving  parU.    The  current  in  the  revolving 


part  hiis  no  electrical  connection  with  the  circuit  It  may  have  a 
very  low  tension,  thus  rendering  the  insulation  ol  the  windiU},'  more 
permanent.  In  the  case  of  the  continuous-current  motor,  there  is 
not  oidy  the  commutator  dilTiculty,  but  the  rotating  armature  must 
be  wound  with  a  large  number  of  small  windings,  and  must  be 
insulated  to  st4tnd  the  full  pressure  of  the  supply.  The  only  part  of 
the  three-phase  motor  which  is  in  connection  with  the  supply,  and 
Uterefure  hait  the  full  pressure,  is  the  stationary  winding  ;  tnis,  like 
the  generator,  is  connected  to  the  circuit  thruueh  bound  and  insu- 
lated terminals  ;  there  is  no  point,  therefore,  in  the  cin:uil,  either  at 
the  generator  or  motors,  which  is  expoee-.l  to  the  touch  of  work- 
men. Either  sy.^teni  can  be  iiseil  for  working  at  consUiut  speed 
or  at  variable  8pe<HL  In  the  case  of  i-ariabte  speed,  where  latige 
tonjne  is  i-equired  at  low  speeds,  the  continuous-current  series- 
wound  motor  is,  perhaps,  more  suitable  ;  if  it  is  nut  a  deside- 
ratum that  the  toniue  sliould  largely  increased,  then  the  three- 
phase  motor  is  equally  suitable,  aud  it  has  the  additional  advautjv;e 
that  the  speed  controlling  apparatus  has  nu  connection  witli 
the  main  circuit,  while,  in  the  cose  of  the  continuous  current,  the 
controller  must  be  rarefully  designed  and  operated  on  ucojunt  of 
its  being  in  the  main  cir  uit,  and  subjected  to  the  full  pressure 
thereof.  I  may  mention  iu  this  connection  that  my  lirm  have 
supplied  to  the  Patent  Shaft  aud  Axletrec  Co.  a  do/'tu  motors  of 
SO  M.P.  each  for  operating  their  various  heavy  cranes,  the  motors 
being  used  at  varijiule  8])eeds  with  the  controlling  apparatu!<  in  the 
rotor  circuit.  There  is  a  fnithcr  advantage  which  may  be  claimed 
for  tlie  three-phase  moti>r,  and  that  is  that  temporary  overloading 
has  no  delet<'rioiu  effect,  and  where  the  load  is  unduly  increa-te)!, 
su>:h  OS  it  may  be  by  hot  bearing  or  breakdown  uf  a  machine,  the 
motor  brvaks  out  ot  step  and  the  safety  fu^es  blow,  no  damage  being 
done.  Overloading  in  the  case  of  continuous-current  machines  may 
damage  the  cummatator  and  cauMS  much  trouble.    It  is  stated  that 


90  per  cent,  of  the  repairs  required  by  continuoua-cuncnt  machinery 
are  due  to  the  commutator*. 

There  is  little  to  chooae  between  the  switching  apparatus  required 
by  either  system.  For  continuous  current  only  two  switches  and 
fnses  per  feeder  circuit  are  necessary,  while  for  the  three-phase 
three  switches  and  fuses  are  required,  but  as  these  are  for  smaller 
currents  there  is  little  difference  in  the  cost,  if  any.  I  have  iound 
it  better  to  use  tlie  automatic  circuit-breaker,  now  commonly  'i^i 
in  the  I'nited  State-s,  in  place  uf  the  usual  switch  and  safety  fuse. 


1 

n 

Y 

—  ■'  ■ 

a 

'i  i> i', 'i 

r.  V '.  V ; '. . 


i 

When  an  abnormal  load  opens  the  circait  through  the  blowing  of 
the  ordinary  safety  fuse  there  is  a  delay  caused  in  replacing  the  fuse  ; 
moreover,  there  is  a  tendency  for  workmen  to  replace  with  a  fuse 
which  is  too  large  to  be  safe    this,  of  course,  rob)  the  circuit  of  its 

itrotection  and  frequently  results  in  damage.  An  excellent  circuit- 
ireaker  at  a  reasonable  price  is  made  by  the  Ward  Leonard  Ca, 
combining  a  hand-opemted  switch  with  an  automatic  device  for 
opening  the  circuit  which  can  be  set  to  open  at  any  pre-arranged 
current    Here  are  some  samples  of  these  circuit-breakers  ;  they  are 


tthm  shown  in  the  illustration  Iwth  single  and  double  pole.  Alter 
acting  the  .■!\vitch  is  always  ready  to  be  re-closed,  and  should  it 
happen  that  the  fault  in  the  motor  ur  its  circuit  remains  the  switch 
instantly  re-oiiens.  Only  thoM  who  have  luvd  to  replace  large  fusc-i 
appreciate  fully  th«  advantage  of  such  a  device.  Thtse  circuil- 
lircokers  urc  geuerally  lixed  on  the  main  switchboard.  At  or  near 
each  motor  it  is  customary  to  place  the  starling  switch.  For  the 
three-phase  motor,  with  the  exception  of  the  larger  sizes,  nothing 
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more  it  necanAnry  than  an  ordiuary  switch  and  fuse,  or  a  circuit- 
brMker  of  the  t\]io  ubuvo  mcutidntil  may  !«■  ustd.  For  the  con- 
tinnuHW-cnrTent  m.itni  it  ;-  n.jctt-  iry  to  ptiivi.ii  a  Stirling  rtRistance 
in  addition.  Thi'  reaiplAnct  *Koulil  sw-itch«l  in  ;,'raduall_v,  otlier- 
wise  damage  may  be  done  to  the  ormiiuutator  Uy  tuo  rapid  ftarting. 
Wwd  Leonard,  who  baii  givan  BuecuU  attention  to  thlA  subject,  hw 
jlM'|Bini  wiwt  h*  tami  •  "fool-iwioof '  motor  switeh.  Tlwra  w  a 
Mmpla  **  fooUpnof "  twitch  on  Uw  UUa^  aad  I  gire  an  illiutntion 
ihowing  the  oonnectiona  and  OttUda  appaawnee.  It  nrarents  the 
attendant  from  operating  the  tarilhmx  awHeh  too  rapialjr,  it  open* 
the  circuit  if  the  current  Ijccomea  excetsive  or  if  the  voltage  failf, 
rvfn  dnrinc  tlic  period  of  startim^-up  the  motor,  while  in  no  caie  can 
the  motor  be  re-alarted  without  lirsl  tnterting  the  igaiataaoSk  TlliB  ia 
a  desideratam,  as  thu  attendant  is  apt  to  forgtt  tQ  IW  iliawil  the 
reaiatance  before  re-starting  »n'l  dnniMge  rEcnlta. 

It  has  been  urged  uj,»aicst  thruc  plia-c  m  jtors  that  tlicy  run  at  a 
biob  ipeed.  I  have  not,  however,  found  their  ipeed  to  be  greatly 
dAnwit  to  Uia  caatinuMH-cumut  moton  wbieii  I  have  installed  ;  in 
nm  CMM  it  ia  diowar,  in  athar  eaata  Cutar.  Of  caana,it  ianaasible 
W«rtm  meBae  to  gnNllrndMa  tiw  mad  fit iWw 
M  Ite  aoat  ia  prahiUtlvia.  K»  that  It  ia  VMial  to  taamk  to  mM  laatlMd 
of  ndncing  the  epeed  of  the  motor  either  by  halting  oe  gtniing; 

I  have  recently  used  a  very  neat  and  compact  aptad  tMtieing 
gear  which  dac'<  away  with  Mting  and  toothed  gear.  It  ia  known 
MS  the  "  Cetitr,tliir  '  K<'ar,  iind  has  been  for  many  years  lar{;vly  u.-«d 
(or  ilrivir.f,'  luiiiijry  imd  dair>-  machincK.  Referring  to  iho  (liBt,'nini, 
2  1-  1  ci  ntriil  roller  oil  the  motor  shift  Iwtwcen  w;  i  li  an  i  the 
outer  ad'iiital'lc  rinf?  12  the  (Ii-xiblc  stctl  rin>;8  3  are  prcj-scd  so 
that  they  I>ccumu  tli^htly  oval.  Inside  of  the  nn)7a  are  easy  fitting 
rulleis,  tt,  tbeae  are  pivoted  tu  the  disc  9,  which  ia  keyed  to  the 
aloi^diivan  ahafL  Aa  tlia  nolor  toma  tim  rallar  t  tlwitaal  ringa 


this  is  the  condition  when  starting.    As  llie  rheostat  )»  gradnallr 
switched  into  circnit,  tfie  opiKv^in^'  vriltufic  uf  generator  B  falLn,  and 
I  the  anuature  of  the  driving  Mmti  ir  K  ruUti-^  at  tirat  very  slowly,  but 
I  the  current  pajHint;  may  Iw  the  satiic  iix  the  niiiximuni-lmd  current, 
I  so  that  tlh;  'fiiiiUQ  at  th.,'  strtrtiilf,'  lii»v  I*  «  iiiiii:iiju:;i. 

The  maximum  tor<iae,  theu,  is  oitaincd  without  a  resistance  in 
with  the  aMtor  annatnre,  for  tha  amature  B  of  the  genu- 
liaa  awtdy  a  tack  E.M.F.  action,  which  absorbs  no 
enanor.  As  tha  rheoatat  ii  ttill  foithar  awildiad  «vt  nf  aimiiL 
the  oppoaing  E.lf  .F.  of  the  generator  B  beconaa  Icia  and  laia  until 
it  is  xcto,  and  the  mot-  r  V.  is  driven  at  half  speed,  baring  ocroea 
'  iia  terminals  the  full  v;i!'.a;:e  of  thf  main*.  Further,  as  the  field 
rheoctat  is  reversed  and  Kiiwlually  awitcheit  out  of  circuit,  the 
generator  It  begins  to  assist  the  voltage  of  the  ninin'i  ;  iimi  when  the 
rheostat  is  finally  switched  out  of  circuit  the  generator  b  double*  the 
voltage  ef  the  mains,  and  the  motor  K  w<irk»  «l  full  speed.  It  will 
thu.i  be  seen  that  llie  arniuture  of  the  nintor  K  inky  always  oiN-rate 
with  its  maximum  current,  while  the  vidttge  siippHed  thereto  varies 
directly  as  the  tpeed  at  which  it  is  deaireti  the  motor  sbaLl  be  driven 
without  tha  mo  of  any  resiataoce  or  eaergy-waating  detriee  in  «iroalt> 
In  addition  to  driving  printing  machiiMi7,  thi«  system  ia  naad  for 
large  crane*,  fast  and  heavy  liJ|%  foe  Mral  pnipoaei,  anch  aa  tnnniM 
gims,  haulage  uiacbiuury,  and  Various  other  purposes. 

In  i-nnchision,  I  will  sum  up  the  aiivantages  of  electricity  apart 
fruiii  the  elliciency  of  transmissiun,  ami  the  saving  in  power  wnicn  in 
most  umchinery  e.«t»1iliHhiii<'iitJ  wmilii  pay  for  the  iiddilional  cost  of 
the  tlecttic  plant  in  fr  im  two  t<.  five  yearfl  ;  thi-v  ar-  :  — 

I.  Absence  of  ovcr!ie;iJ  shaftioK,  which  requires  «]>e»;iftl  instruc- 
tion of  ahops,  and  cau  'ds  vtbrdllon,  diMt  and  dirt 

S>  Abaeac«  of  baits,  dust  arising  therefrom,  repairs  neceaaary 
tlMRto  and  aliadowa. 


rotate  and  carry  with  them  the  disc  at  the  desired  rednctiou  in 
•peed.  Anollicr  rery  inceniooii  method  of  reducing  tha  s|>cvd  of 
motors,  and  at  the  Kante  time  of  increasing  the  toniuc,  has  Wen 
irtTcnted  by  Ward  l.«onard.  This  system  is  more  particularly 
suited  to  cases  where  liie  motor  i.s  rciinired  to  work  thmiish  very 
laige  roup's  of  speed,  »uih  iw  in  printing,  where,  in  setting  the 
mtchine,  it  is  iisuril  t>-  rnu  it  round  at  stimething  like  1  pi  r  cent, 
■jf  ita  full  speed.  '1  u  •  vj  luin  this  system  fully  is  beyond  tl.e  m;i>ik;  of 
my  Paper;  but  1  j^ive  an  illustration  showing  one  of  his  meinoda 
Tne  rtgalation  is  done  without  any  .  .       .  j 


with  the  motor,  and  the  only  reautanee  wad  ia  n 
ihcoatat,  which,  at  the  most  extreme  range,  absorba  but  9  per  cent 
of  tha  energy  aboorbed  by  the  aeries  reaistanoe,  while  generally 
it  absorb*  much  leaa  Further,  it  is  provided  with  a  large  nnmbw 
of  »ma1l  contacts,  so  tlmt  in  passing  Aram  ona  to  tha  other  than 
is  not  that  jump  in  the  speed  which  is  so  objectionable  when 
using  theoitlinary  resistance.  +  .ind  -  arc  the  au].ply  main*  ;  ABC  is 
a  motor  gcnemtor,  of  which  A  is  the  -miJl  iiiotur,  B  the  generator 
armature,  and  C  the  geLeritor  field  ;  D  ii  i  lie'.d  rlu-nital  for 
the  generator  ;  K  is  the  armature  of  the  driviug  molar,  and  F 
U  the  field  thereof.  The  motor  generator  is  one-  half  oi  tbo  rated 
power  of  the  driving  motor.  Each  of  the  fielda  i*  excited  dine^r 
fm  the  naiM  ndmodMtljr  «f  ita  amatnra.  In  sariea  with 
OaMdOortheMamtor  fhamiaiMVted  fhailuoalat  D,  which 
can  be  arranged  fhr  revvrnag,  aa  shown  in  the  Hgure.  Tha  motor 
generator  runs  at  constant  speed,  Imt  the  voltage  of  the  generatoi 
armature  is  varictl  according  to  (lie  strength  of  its  field,  C,  so  that 
it  can  give  any  voltage  from  nothing  up  to  its  maiimuiu,  whicli,  in 
the  particnlar  arranfjement  .ihown  in  the  tigure,  is  the  »atrie  m  that 
between  the  mains.  This  armature  is  cfiiinectcd  in  serie.-i  with  the 
armature  <■(  the  drivin;,'  nu  tfpr  ]■', tliil  the  current  used  fur  driving 
the  motor  F.  i.lwav^  j  i-  ^  •.i.r  u  ;li  :lie  ;^encrator  11.  It  will  !«•  ^en 
that  by  operaliug  the  switch  ol  tlie  iheustat  D,  the  generator  Bean 
be  nude  eithar  to  atsistor  to  oppose  the  voltage  betwcan  tha  BMiM 
•4-  and  —  ;  when  it  ia  fully  cxdied,  and  oppoeiug  the  awiii  vollagh 
then  H  no  dUhnnee  of  paintial  aeroaa  tlie  motor  tnpatnm  aad 
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and  laar 


3.  Clear  head  room  for  the  use  of  dcctiic  cronei*  and  hoists. 

4.  Better  light  and  cleanliness. 

6.  Regularity  ofspet'l  of  machinery,  tin  l  rinvinj; 
thereof. 

(i.  Placement  of  machinery  to  faciliUU  baudliug  of  work. 

7.  iMuiy  application  uf  motors  for  spaaial  loolp,  •ooiinalnvMttiag, 

cvlinder  tmaidiiig,  air  compressing 

'  Kac:lity  ol  running  OB*  OT  t«o  atMhinit  withoat  the  iMk  fbr 
working  nvertime. 

9.  Special  suiiafailliy  ks  worUnf  oanea  and  lifting  appnratuf. 

10.  KaseofaxtaaaiaD. 

11.  I'tility  forelectrielMtiBgt 
IS.  Oeneiid  flexibility  of  the  ayatem. 
la.  IneitMad  output. 
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Omnftr  of  Imlaa  aad  Bnuh  Fravindal  Blwtrie  Ligfatias 

Co.  :Ltd  ). 

Our  two  tables  Ibis  wcuk  aro  summaries  of  thu  accounts  for 
1900  of  the  Clerkenwell  and  ^Yand8worth  stations.  Before 
referring  rcspccti?elj  to  Iheae  analjaes  it  may  be  useful  to 
give  a  fRw  pnrticulua  mpMling  Um  thvn  «onif«aj'i  opan- 

tions  as  ft  wholi.'. 

Their  capital  cxpondituro  during  tht  v.  ar.  on  account  of 
the  London  JiBiricts,  was  £17  J, -181,  luaking  the  total  cxpen 
(litiire  in  rcsptct  of  those  distrlcta  £892,077.  Of  this  total 
X' 10'^. 8-1  v&s  the  amount  eptnt  in  the  Northern  Districts 
supplied  from  the  City-road  station.  These  districts  comprise 
St.  I.uke  and  Clerkenwell,  Eastern  and  Western  llolborn 
and  St.  Gile3.  In  the  Uouthern  DistricU,  supplied  from  the 
Wandsworth  Btstion,  and  inoiudiog  WMdsworkh^  Pakna/, 
Tooting  Uraveney,  StrefttliMD,  GlaphAia,  Oaaibmpdl  and 
Soathmck,  the  ezpsnditiue  to  Deo.  81  bst  «M 

In  ttw  fiulowiag  tabla  «•  give  tin  mon  invortamt  pwlioa« 
km  fkem  tht  giiwi»l  mmnuIb  of  Um  oompaiij. 

ConflnfBg  our  attratioQ  to  fhs  London  operations  only, 
Ik  will  bo  seen  that  the  gross  profit  from  thr  two  sljition.'», 
before  providing  for  depreciation,  .sinking  fund  or  interest 
charges,  waa  £'2!i,ii|x.  The  extraneous  sourcis  of  revenue, 
howescr,  have  now  dwindled,  so  that  iu-it  year  they  formed 
an  iDCODiiiderabie  proporlion  comparci  with  the  I^ondon 
earnings,  thtrofora  it  would  appear  only  fair  to  debit  to 
tlmsc  earnings  nearly  the  w^hole,  if  not  all,  of  the  hcadoflioe 
cxptnfi  i!  (i'T, ■>•'">  laKt  year)  usually  payable  out  of  revenue. 
Thi-  would  icduco  tlio  ab;iv(>  proys  prctit  to  about  i''21,41).S, 
out  of  wliioji  Imvn  alfo  to  como  tlici  ctt[iilai  cbarf^cs  on  account 
of  the  two  London  cuiicern.';.  .\nother  p'l.n*.  of  lutijrt  st  in 
these  general  accounts  is  the  dopreciiitiou  fund.  Thii  fund, 
BOWinth  a  balance  of  i'Ki.lOO,  has  been  charged  with  the 
npnin  and  nnewals  of  1»'M  and  inoi)— charges  totalling 
^,400.  The  aeconnt  baa  only  received  £0.500  from  ordinary 
reyenne,  the  remainder,  or  £17,000,  bdng  made  np  of 
premiimu  on  (>tock  issnes.  Thns,  while  (heie  has  bean  no 
depraolation  aUoeatioB  oot  of  manna,  £WK>  of  lapain  and 
itnawala  at  iha  atatimt  and  of  distribntlon  plant  has  been 
paU  tqr  pMininns.  The  balance  carried  forward  from  last 
jrcat'a  a«aottata  ia  £S,G»9,  as  compared  vith  £12,o!J4  from 
1890. 
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lin  and  rHwmb  hiiid   

Oafilelapptapriatldto  Northent  Uintrieto  Onleni 
Oapitdappniiiiatadta  SoutI 

r»piul  eipen<)«(1  in  Un.l,,  ImiliLni;,,  fto  

l">|'il  >1  iuvfted  ill  i\!ul  ii  lv.iiiii- 1  ti.  the  l(nuni«  \ 
mouUi  uul  i'u  >!<',  b.iirr.  nii^l  S.vttith  lliiun-  V 
|a>HaM»CHn|iikiiini    J 

rSroat  Itemiue  

Miwcllwimiua  *>ui«'fi  of  revenue  

l{«TMiu«  ftmii  Norilietii  IiUttittn  il«|)«rtment  ... 
Itcvenue  from  Suulherii  I  >i*trict«  d«pAitmei>t  ... 
Uenirt  aiul  tcoeiralji  ].>iil  out  'il  ilf|iic.-iiiiuii  | 

nnul,Noriharii  I'Mtrkt^   i 

B^yain  and  rMM«at«  ytiii  oui  uf  defirecUtiua  t 

fand,  SMtlMni  Uiiuiet*   i 

KxpaauiTUKR  nrr  w  nsviitD& 

Tuul     

liirecU<ni'  (cr,,  \<vU.  mi  <,  turn,  InwraDM^) 
ii(  Ml.irii'K  ,,„  f 


wmWiMmI  [iroporUuiit  < 

UlMMlaiNCNU  «luir)^9      „.  ,  

KlN\s<  HI.  ItK-M  rin, 

IUlu]i.-«  fr»IIJ  K-venue  ik'i-.juiii  , 

liiilaiic*  f  ropi  innl  act  nun)     , 

lulcrcftt  cImm^ih  ■••••»■..>«..•■••.. •.•••.•....•.„,,,,,a,i 
Set  aiid*  lor  diiMmlioD,  npainaad  Rmwnb.,, 

8ao  aTsiUblo  for  dbirihrtlon  

UiWdMid  on  prefcMnMi  abarai  , 

DiTidand  on  trdimry  «liiim  


laaa. 

190a 

iaoaooo 
aoo^ooo 

aM.S&7 

11.01S 

337.822 
380.375 
1P,W4 

£800,000 

600,000 
397.515 
16.100 

4M;S66 

S9,101 

107,501 

36.619 

(Km 

mi6 

l«,47b 
ia,67S 

1.9B8 

1.763 

i.m 

2.0Gia 

9.190 

7,S&6 

6,7iie 

6,480 

9,363 

47  .^1        30  961 
6.776  ,  12,694 

6^967 '  la^aoo 

10.600  8,000 
4000  8,000 

39,t6l  30.35^ 
6  ptr  tent.  6  |irr  otuk 
4  ]«r  cm*. .  4  iwr  cni. 

KoaTHlUUi  l>I6TaiC-T8. 

The  output  6gnna  in  ooi  tnt  taUe  indioata  that  the  nmabar 
o(  units  sold  last  jrear  van  no  1m  than  115  per  cent,  hif  her 
than  in  1899.  In  charaeter  as  well  as  in  magnitude  there 
was  a  great  improvement,  the  load-factor  having  risen  from 
S  ll  per  cent,  to  12  Jt.'i  per  cent.  It  is  highly  gratifying  to 
Cud  from  tho  revenue  account  that  these  improved  condivOQI 
have  been  taken  advantage  of  in  securing  lower  coat?. 

.V  glance  at  onr  table  will  .nhow  thai  thert*  Liks  baan  eiTected 
a  general  and  substantial  reduction  in  the  expenditure  per 
nnil,  I:  ij,  of  co'iisc,  not  to  bi>  expected  that  the  fuel  item 
should  be  roJuced.  Unfortunately,  for  tho  purpSscs  of  com- 
parison there  are  items  of  costs  included,  a.s  explained  above, 
in  the  general  accounts  which  probably  should  ba  shared 
between  the  costs  sheets  of  the  two  stations.  This  fact  renders 
it  uselesa  to  discuss  too  closely  the  vaiiou  items  of  east,  (be 
greater  number  of  which,  as  they  appear  In  onr  taUas,  an 
decidedly  below  the  1899  averages  in  oompany  stations  nnder 
similar  oonditions  of  load. 

The  total  appiieations  for  oonnection  up  to  Deaembat  Blat, 
indodiof  custaiBMn  for  power,  lepeManlal  tba  aaoirtlent  of 
148,188  6  «.pi.  huiv^af  vUeh  119^6,  vt  naailr  88  psc  eaai 
above  those  at  the  caa  of  1889,  veiecnuMoted.  Theenstomon 
for  power  were  IG.'!,  with  motorj  aggregUing  1,171  n.p. 
Additional  plant  for  both  power  and  lighting  is  being  installed 
for  nasi  nintar. 

SOUTHKEN-  DlSTBILTS. 

The  outpai  of  the  Waodairarth  atatioa  br  1800  waa  bavslj 
20  nar  oenL  abom  that  of  1899,  vhtia  the  loai-lhotor  ahows  a 
deeuna  ttmn  1S>4  par  oani  to  7  90  per  oent.  It  is  hardly 
surprising,  therefore,  to  find  that  the  costs  have  gone  up. 
The  increase  per  unit  sold  is,  however,  but  little  in  excess  of 
thb  ri.te  in  tho  fuel  item.  Unfortunately,  the  diatiibnllag 
costs  hive  risen  from  O  'J.'ild.  to  O  .'tT'ld.  per  unit. 

As  the  result  of  securing  connection  of  the  equivalent 
of  35,8^5  8  cp.  lamps  Ihc  total  lamp  oonnection  baa  risen 
by  BO  leas  than  06*6  per  oent.  daring  Uie  jcar. 


The  following  is  a  list  of  electric  supply  works  tliLi  account.^ 
of  which  have  been  analysed,  together  with  the  dates  on 
which  statements  and  analyses  of  accounts  have  appeared: — 


Ayr  (M'ailiir.*!;   _ 

fUlh  I  M  r,:nlr.-»l)   

HodlorJ  (UuQiclpilJ  _ 
BcUutlMutilclpil)  .... 
Btrailnghun  (Compuiy) 
Black^rinj  (Manldpal)  ...Jmi. 
BlBckp-.>ul  ( VI  ufilclpfti) 
Buanie&ioQth  ICompiuiy) 


Ju'.y 

hrft.  IS. 
19,  ll> 

,o,-t.    ;.,  !■-> 

.Sept.  7,  )■■> 


Bultoo  (Miinlclpil)  Nar.  jn,  1 

Bndtotd  (Umilclpil) 

-  l| 


BilcbtOD  (Maatdna) 


.Juno  n, 
Haj    I,  !•■> 

Brtolol  (Unnldpal)  ..Aoe.  ii,  1lm< 

Brooile)  (KetilHCo.)  June  I'.,  i  "i 

ItromptunA  Keaaiuututi  ICo. )Uar.  ii>,  l'.*it 

IlanilojrfMuDldpal)   >ur.  SO,  ■'•o 

Bulea-upufi-Tr*!!!  (tlaa.)  April  (I, 

BuT(Miml«lpal)  Sapt.  19 

CMnbrlilm  (rnmpaay)  April  1?,  Km 

i  H  i'..  ii  iiv  O'oolclpal)  Opt.    tc,  I.<n 

Cki-.n-T  iMonlclpal)  Jiiu 

r>.ikrir.fi  rroaa(Ci>tDpany)  ..Uar. 

rl  rliL  1  UMidoD)  iCu.)  Uar 

<  tii:l  t.!ribani (Mauldpal). . . . N"V . 

I'baatec  (Monlolpal)  Aiv. 

Oltf  0lI«>Dilu«  (t'rmpknjr) . .  .1  uiic 
CtakMwali  (iTompanj) .. ..  vuj 

OoraulrrrilniilcipKl)   Ki  h. 

CroTdon  (Uauialpai)_ 

DarVir  (MaalelpaJ)  Jan. 

DawibonrlUiuildp*!) — 


Oct.  H,  19(10  Kla(itiia-im-Thua«*(IIui.)Jiily  SO, 

N'lT.  2,  UKiJ  Uuic*aU>r(l(aBle^)..„..  rvb.  i...  i.*>t 
April 211,  IDiKi  Laada  (Municipal).... __..I)«c    7.1(  0 

.Ai:i;.      Vix> I  LdcMUr  (Municipal)  Jan.  H,  IDO} 

Lsr'-Jn  (Municipal)   Jaa.  11,1,01 

Urerp.Kil  (Municipal)  Mar.  «.  I*! 

Uiri.l  irM^  .iMiiMtiyl   Jaoa    H,  IHX) 

I  ii„:,  r>>  fM  l-ili  lpal)     Kfb  IB,  V,«0 

M»n.'h.f,ur  (»laril.-lp«I)  . .  .''.■pC  11,  I  ff) 
N'fiw,  utlinr,l  lJUtrlct(Co.)(lc«.     0,  1«» 

.Nnw-utlr  iipoil.TTDt(lV)   lUv.  1I,IS«10 

.'••5W|..ri  .D.)tManiclpal)J»n.  11.  1'>'1 
.V.irtJiicjpt.'n  (Compary)  ..Ocl.   an.  l^go 

.v.irwich  I  L  '  THMry)  -  IKr--.  IJ*lO 

.Vjltinii  IliU  li.'ilnpanr)  Mar.  IV.  1901 

N  ialiis'i*ra  iMi  ..."-It  il.ivn 

Ol.UiH.r:  (\l  rik-ll  .1)  Ktl.,     I,  IM1 

Oif,  rj  ((•  iM.|..i,y)   ,  AprU  HIWI 

Pontj^p.".!  (C-'riipunr)  S. fit-  t*.  1»I0 

forUmmith  (.Municipal)  Aug.  :i,  IIMO 

Pmao.t  (Company)  Dec.    1.  IDBB 


li'il 


■J 

n; 

115, 

M. 

July  in.  l'.» 
lift,  i  j. 
ijt'i 


.  1>I). 


[*reatoD  (i^ompauy) 

R^atlinK  (Oinipauy)  

UJchni'-iDil  iC-impauy) 
-lai;.  i.l  (MuulcllKil)  ... 
HraitHiiiiiif  h  (Compuy) 
^i.  H.l-tii  iMunlefpal; 
It.  ;aoi«a  A  Pall UaU(Oo.).. Mar. 

.St.  Fancnu  ( Veatry)  Jaaa 

IbcOeld  (Muuidpal)   >'alx 


Itfc.   II.  l*n) 
n.;c,  •.'><! 
.Itmt  HI) 
f>«),  4J,  VvOll 
Jaly  ti,  IIIOO 
.  lixa 
f.  IKt 
S.  IIMO 

1.  mot 


.Jan. 


^honHllUili  (Veatry)   »■>».  t».  \»00 


DvNr  (Conpaay)   April ISuO  SriiiUilleldMuriiet>.Lui,d.(C<>.)  Mar.  im 

nilwlae  (MonlolpaJ)  Nuv.   t,  I9<0  luutharaplonfMuiilolpal^ ..  Icli.    »,  1001 

■aMboaraa ((^pan j)  Majr    <.  iiai/ .tetitbport  (Manlclpal)  Jaly   7,  iaw 

■dlnbwih (Municipal)  _..IHc   7.  IKi' »>«tb  ShUMi  (Municipal).. .Vor.  IMUno 

Ki«l4r(Miiiilclpal)  Aa(.       IM  StalTonl  (Unnlclpal)  Ai>(.  17.  im 

FulkMUino  (Cnmpany)  ....  April  T,  IIK»  lundarland  (Municipal)..  ..Nor.    «.  IDOO 


HampttaadiVntry)   iloL  Id.  )««>  WtBdsmtthlCoapanyt  „II^rU,Uli 

HaiU«y(Maiiiclp«f)  ^Juiy  !t7,  l«A>  WtMalMMrir  ~—  "  — 

Banvcala  (Municipal)  _.  Jan.  f...  IkOl  WklMiianadl 

Hanoir  (Cooipaar)  Dae.  21,  IWiw  Wtoclwaur  (Conpaay)  ■ 

BMt'ta  *  St.  LaanieaCMna.lBapU  7,  IMU  Wladn  (Ounpuu). Oac  ^  MH 
Hot*  (OiwBur)   Jalj   a,  MDu  Woklsg  (CoapMn)  Oao.  tt  IjM 


rlConnuyj  ....Hw.  1 
(koai^pid)  ..hb.  ai 
(Conpaay)  . . .  .Oat.  Sll  I 


III 


iui  OtmYttUt  IX  1M»  OiMt  T) 


Digitized  by  Google 


t  ELECTRICIAN.  APRIL  19,  1901. 


979 


D^tf0mmm>mmt^»ml9-  


_  QVAITTITISS- 
VBte  gMMtmUd  

•  N    aOLD  (TOTAL)  r-rr— ■ 

H   laid  to  ooDinman           ^^^^  mmm 
■old  for  pabUo  UifaliBg,  fta. 
awd  LID  work*   tt» 

MmSmmwwIii  iIm'ii ^if 

Kambar  of  oonmman 

Connectloo*  to  nuliu  tn  S-OiD.  UatM  ••^•mh 

OAMOirT  or  run  iat«f.uaM 


CAPITAL- 
AVTEpBins  (rmu  

-  (TOTAL)  

Lou  (tneludlDK  I}»fa«atar«  iibartM)ZZZZ 
WTEOKIUD  Btrr  HOT  TR  UOBTIB  (TOTA&} 

Stutn  (ualuaod)  ^-■_______^_ 

8hjur«  (uDcallad) 
Load  (including  Dtl 
BP  AID  (TOTAL)  

unxTB  OR  smra  a  

■maCIATlOB  FIWB  ______ 

■ZVnrDSI)  (TOTAL)  __..._ 

Laadi  knd  t,«.ii^i»_ 

PUnt  — 


CLE8KENIIVEU  or  Nortiwrn  Distrids. 

C'4iiint7  of  London  ft  Bruah  Provincial  KiBOtric 
Stplwnber,  1897.*  (Lighting  Co.  {Ltd.;. 
Alt.-eur.  from  traiu.  (ub-itMionit  for  li^bl  uod 
C.  P.  a|i>rit«.     [con-  car.  »t  fiOOr.  for  power. 


OBan,  II 


.   BBVKMDU— 

MTAL  ^, 

BWtatl,  __aaM»maamZZH 

pablie  lifhting  ■■■__MB«a» 
■ale  of  lunpt,  Ao,    _  _  vraaaaM, 
M        mheolUaaom  •oaroM_..._.„  _— _, 
gPniPlTaBB  OUT  OF  MVBWDB- 

Loom   ...  

Vousoona  

tmtratvm  ofiUtAriaitf  ______ 

Vool  (including  evli^  ta)  m« 
00,  wMta,  watar,  «t«VM 
Wacea  at  tUtioo  _______ 


,  nOa,   

BaluiM  ___.... 

Btationaty,  ko.  ___. 
fctoMfahmwt  ch>Tg«t 


__    HirAXgAL  RBSXTLTS- 

mmMfMimroBTXAK   _____ 

■HktlllMteDtimdation  rand  ______ 

■ua  CmM  to  Ba^arra  or  Sinldag  road  ___ 
Kat  htanat  on  loana  (Ind.  Dabantara  dunm)  ,„ 
■UAIOI  PBOH  LABT  AOOOVHT  

Muia AVAiLABuiOK  xumuBono*, *a,  !__ 


n  Mf  iiiui*  rAio  _  _  _________ 

Tin  OP  TOTAt  OOm  TO  C—  MfM 
ar  kilowatt  eapadty  ________ 

w-  ._t  moWATT  OAFAOltT  ______ 

HP^-^y         """P  <»P~!it7   _____ 

B*Vnro«  fit  »-C.>.  LAMP  OAPAOITf  _____ 

uvuDB ra. i-c.p,  lakp oomoxo 

Woa  ehargad  foe  ligiiUng,  p«  oatt  rT»— , 

ahaifad  for  powar,  par  ani»___.,^____ 
Frioaehan^forpublioliKhUiiii  ..,_...______ 


1.) 


1,198^ 

aw 

29,694 
983 


61,1B3 


DBC.S1, 


2.649.305 

\smm 

1.976.6&1 

nil 
90,355 
US 


ail 

1,027 
119.076 


WAND8WMTH  «r  ZoAkvn  BMricte. 

Coaafy  cf  Loadn  h  Bnuh  Pra*ineM  Ktactrie 

J«na<u-T.  1897.  ILI«bliDg  ('■>.  Ltd.  . 

High  .«  f»tr«  U  P.  f.tiltn  lit.  cur  tmn,  ml  -nnlMr.i 
C.  P.  Sfarke.  I  «"'i'«r«u  »t>iii|i|il « t.  p,  3-ir.  iit-tw  k. 


1,066,230 
8M.481 
846,421 

9M01 
M-1 


64,M7 

moo 


(aid, 

nrnoMM 

FwkfknnM 

oapaettr. 

_» 

_  6 
_» 

 \ 

£337,822° 

£ir6 

_  % 

£408,321' 

 t 

£141 

 k 

_» 
 » 

MM 

 « 

 * 

 t 

MM 

_» 

1 
ft 

_» 



_ft 

_  fc 

_  1 

337,8^ 

US 

408,321 

141 

74,674 

250 

■?4,728 

46« 

170,204 

567 

121.204 

4M 

1  ^-^  869 

551 

7  <1 

■■'.619 

TataL 

Far  unit  mM. 

ToUil. 

Pw  unit  Mid. 

M>4iOU 

4^720. 

£o3.o47 

4tl8&l 

4710A 

32,667 

3'963d. 

606 

0-16U. 

979 

0119d. 

370 

0  \m. 

1 

~  1 

£12.332 

32l8d. 

£18,170 

2  2061 

9,3M 

2-43SIL 

15,331 

11661 

."•  'iii. 

ITlDd. 

4.10ii 

1071d. 

9,177 

1-1 14d. 

706 

0185d. 

VJZ 

OC^d. 

1,812< 

0-473d. 

2,374* 

0-2a8d. 

1.961 

0-612d. 

1,609 

Olf.Si 

j.;o 

J,.','-' 

0!4^<L 

0-U6d. 

1,066« 

0-UOl 

» 

wim. 

IM 

O^fld. 

s]me 

0746d. 

mi 

0339d 

t,m 

_  r 

eeo 

_  4 

184 

0-O48d. 

252 

OOild. 

264 

0-C66d. 

153 

00191. 

168/ 

OMOd. 

265' 

0031d. 

Total 

X  to  ehmd 

To»»l. 

t  to  mau 

i^p  ftlp'ade^ 

£6,718^ 
 » 

 » 

220% 

£15,176 
_  ft 

_» 

_  t 

"  415%~j 

 ^ 

 t 

 A 

MM 

 i 

 ft 

_  ft 

 ft 

647% 

51% 

£A.  Ik  7d. 

£6  6 

1.51. 

£6.  91.  21 

£11.  12*.  01 

2..8d. 

3a.  7,^1. 

4t.  114. 

71.64. 

6o.ard. 

7d.(lllir.)taU.f 

71(i|tir.)io3<L*  1 

4d.(llir.)toUj* 

1 

DEC.31,1800. 


1,403.929 
1413,4»7 
1,01^87 


1.46B 


m 


iM 
«0,472 

53,100 
1,700 


XHMft 

_  « 

£380373 

_k 

 i 

_  ft 

^i. 

£4^ 

_  m 

 m 

£484,366 

 * 

a 

 * 

 » 

_» 

 V 

 t 

380.S7S 

431,356 

285 

66,445 

758 

Vl,9T2 

423 

84,066 

776 

227,382 

253 

^8,366 

161 

2,480 

876 

2^656 

1-60 

T^ital. 

Far  wilt  wid 

Total. 

Far  unit  ftuld 

fil8.7l2~ 
17,966 
667 

53101 
510*1. 
018M. 

£2&532 

24.369 
1.15j 

60534. 

67<i0d. 
0'27&d. 

4» 

0011  1 

5 

00011. 

£9,170 
8,077 

7,ISl' 
3  219 

716 
1,580'' 
1.523 

S9S 

m* 

73 

26O0d. 
8^S0d. 
t-0S7d. 
0«22d. 
0203d. 
0-448d. 
0-432d. 
Oiaid. 
0-8631 
MSll 

£11,960 
10660 
f>,OSS* 
4,640 
610 
2.023 
1.696 
1^17 
1,881 
366 

2  8351 
2«27d. 

l-lOOd. 
0-1454 
0-4601 
04021 
O-SJMi. 

0«ni 
0«8«1 

\m 

0^. 

iloo 

oim. 

~47S 

en 

_a 

0-lSid. 

685 

uts 

4 

164 

225 
25b' 

0044d. 

0-064,1 

Of  68(1. 

228 
164 

0C54.1. 
00391 
OOSM, 

Total. 

X  to  BMaa 
nViaip'Bdail 

Total. 

0*p.«lp-Ddlll 

£9.54r 
 ft 

_» 

"^S08X~ 

£13572 

_  4 

,^  ft 

314Z~ 

ft 

 \ 

 ft 

_  It 
 » 

 ^  ft 

 ft 

_  ft 

 r. 

49% 

£10.  3«.  ni. 
£20.  16».  Oi. 

13s.  3il 
6s.  lOil 
71to6Jy 
6d.ta8d' 


4fl«T 

£7.  0..  10.1. 
£15.  Ck.  21 
4.  h  \ 

98.  7' d. 
6s.  7;1 
71(libr.)l«31' 
61(nur,)toSd.« 


*^Ju  M./S^'-?'^!*'!?^^         t.l.ntog  to  Ik*  whole  ot  •  h.  lompin,  . 

>^M',  auitlhi  K  3  Oil  nai  ,li'lii«iil  >iaU'.ii.  *  laclailTaaf  Cm: fttma  wa>«a«ii>Mu. 
•  lacltHtft  iBfuraiK*  AluJ.  aiMlltliv  ta«  *  woia.  eipMue.. 


WAMDSWOKTH.-KKU.iKKii 

j/'Uiy  li  ^f't-i.^*.*!  ^  rb,.  h,-;  r,:**, 
midarrd  U"in  iht;  IliiI  ri-^i-*.  ti 
C  111,  I,i»lv,-  ii!  £!  1 1  1. ,  It,  r.".  .Ill  I 
ara  In.  I  ini  )■  -  h'^ii^  rati  n  :,: 
tiiiurnii.  c  aii.l  «:(io  l.i  auJiliuK. 
.1  On  max  (l.  naii.l  ftviiiuiii.  I  lu. 
iiiiH  iiHnriHCC  <l|i>.   I  On  luo. 


a  The  t'.r.i/aultii.Mftiil  ■- il«ftal  of  thtf  O'in. 
iitiJ  faint, I  ai^coarita  arv-  nut  wjaratHy 
It.:  I  'lp  „h  "l-i  u(  th.  I'liLiip-AiiT  4  "{wratliMlt. 

■M  ik.  ,.vt,i.ri^i .  (/  L  .1 ;  ciu iiti na' lala'ica 
Ml  h  t,,i.,;tii,>  .  hnryaa.  t  liicladaa  AM  !• 

r  liii  i.i.v,  ilriiiiinl  Wfticn.  u  liagf  awlfc 

r    iir   h  iiiL-iiLiM  awiltint  ci«,  tatr  AM, 

'l«Maii.l  i-  ilTiif. 
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aodiatamal. 
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SPECIAL  NOTICE. 

The  prescnl  number  ol    THE  ELECTRICIAN "  completea  Vol.  XLVI. 
WUli  oast  waak'a  aiunhar  wiU  ba  liuied  iOntia)  tiM  ladax  to  tba  VoIbum. 
IIUOV  NKXT  WBlK^VoL  XLVr.  U  -Tarn  Eucnacw." 

I'li-.-.-  17«.  (xi.    The  volumr  will  .-.jasi^t  of  l.OOOplflM.   VoaUg*  U- 
I'aacn  for  Uoiling  VoL  XI.VL  art  ii"W  ready,  ptheilfc;  poa*        *•  M 

MLnHMI  BUB-SnnOI  MlCHtllBBT. 

Vx.  Ebouu.'s  Pftper  upon  "Poljphase  Sub-BUIioo 
jr»c}nnery,"  and  its  diMuairion,  OU  MfOCt  <rf_wluoh  W* 
conclude  in  this  issue,  muat  seem  to  Mnw  of  OUT  OonltlMalll 
and  American  frien.la  to  being  is.  Hnraowhat  strange  HabjRct 
at  thia  belon  the  piincip*!  asBOoiation  of  electrical 
eogiiMOM  of  tUi  eoimllj.  BittiBh  oagineeis  enjoyed  for  so 
long  the  first  rlaoe  in  en^naeiing  work,  that  it  migW  W 
expected  that  tliey  should  be  familar  with  th«  nwtlar  of  tho 
Paper,  which,  aa  the  author  frankly  Btatea,  Joog  not  bring 
tonraid  uijthiag  o»w.  Pol/phaoa  BjnebroaoaB  and  asyn- 
efaranon  SMilon  ham  heen  omployad  UggAj  for  many  y«Ma 
both  on  tho  Continent  and  in  America,  while  rotatory  OOB* 
vertersare  alao  woU  known.  In  thia  country,  however,  varfcuBO 
reasooi,  MMWg  which  prejudice  and  ignorance  have  <  ortainly 
had  a  pui-*  odtioal  ud  impartial  •xaminatioD  ol  the  true 
causMWonta  be  auut  tnotraoHYB  and  iBtoBwUng— law 
this  class  of  machiuf  to  bo  nl-no.^,:  -i  nlir.  lv  roi^lected;  ill* 
now  that  polyphase  aystcius  artj  priicucaily  unavoidable,  WO 
find  oar  inMiTi%ibitiaa«  without  sufficient  experienoo,  and  oor 
eogineers,  opeakiiig  gmualij,  io  a  itato  of  ignonaoa  •«  to 
their  praetiealworidBg.  In  fheoe  oiraomataiiMO  lhoPap«iM 
doubt  served  a  ujjt^fal  purijo  o,  ani3  many  engineers  will  he 
grateful  to  the  author  for  having  written  it.  Such  a  state  ol 
•fiizBloOBtfrelyinoilg,  and  thia  Paper  makes  evident  again 
the  great  (lifTorcnco  between  the  Old  Engineering  and  the  New. 
The  old  rule  of  thumb  man  will  find  himself  entirely  »*  • 
loaa  to  understand  much  of  what  ha.s  bi  -."u  sai  l.  Tho  neces- 
sity for  efficient  (eohnical  training  of  auoh  a  character  aa  will 
enaUo  oqp  yoong  enguieon  to  keep  abNOrt  of  and  take  a  pil( 
in  tho  development  of  modem  electrical  plant  of  all  olaM* 
is  being  more  and  more  emphasiaed  every  day.  A  abort  ttaO 
back  a  trained  engineer  "  was  one  who  had  served  hia  time 
inUiABhopi.  In  Amerioa  the  turn  ia  only  applied  to  a  nuo 
who  has  rwriwd  » teohnloBl  tniaf^  in  additiaB  to  hto  ebop 
c  purience.  In  such  a  tmioing  the  fundnmonta!  rhcnomaoe 
of  alternating  currents,  inolading  the  principles  of  praotiesl 
deeign,  the  calculation  and  cfltMst  of  reaotions  and  reaotanw. 
uadat  all  aorti  of  oonditions  aooh  aa  oooar  in  piaeties, 
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must  bo  modo  as  famUiar  to  the  student  as  Ohm's  law  and 
the  eommon  phaiMiiMiuk  of  ooatinaoas>-ouz«at  working,  and 
llitiiliobiiMbmlloaiBUI  be  abMtad  aoldy  with  »  vlnrto 

its  nse  in  practieal  work.  This  is  being  done  nb-ns  l  and 
nnUI  WG  take  the  problem  op  m  seriotislj  as  is  done  theic,  we 
cannot  hope  to  mako  up  the  ground  which  ttjl  lod  its 
diwoanon  again  show  that  we  have  kwt, 

Ik  aMDM  to  to  oamnwiil^  toHtrod  tbat  tlw  wurkfng  of 
ntatory  converters  introduces  cor^-irlpr-it-l"  morp  complication, 
— especially  where  not  compounded— than  (hat  o£  synchroacus 
motor  generatora  Wo  think  this  view  is  probably  exaggerated 
in  robUion  to  th«  luge  lyatMna  nndac  wasidantion,  and  that 
tt  wrbw  from  wnat  of  npariaoee.  In  •  null  i^atcin,  where 
r  bcnp  labour  ma8t  be  employed,  the  matter  is  different;  but 
in  the  caeea  considered  sldlfiil  snperintendenee  is  essential 
in  any  cage.  In  the  interests  of  economy  wo  have  mnch 
inacMHd  tha  «omsl«xil{y  of  our  sytkanu  of  vxpflj  nlcandy : 
and  dumU  not  Iwaikito  to  go  farllm  an  Ung  m  m  bava 
sufficient  asBuranco  that  a  snitaUe  economy  will  be  efTected, 
and  that  the  plant  will  be  reliable.  In  partionlar,  the 
TOltage  regulation  of  rotary  oonvertera  has  been  referred  to 
as  presenting  difficulties.  For  traction  work  with  oomponnd 
machines  the  simplicity  of  the  regulation  was  emphasised  in 
thii  c  ]  f  iiiug  of  the  diBcoesion;  while  for  lij^'hting  work,  where 
the  induction  ssgolator  has  been  oomntonlj  teoommended, 
Uie  aaadi  nmwpiWtatkw  in  la  pmoUw  Toy  Htfte.  vbA  ttte 
regulator  can  occupy  space  which  would  not  otherwise  be 
utilised.  In  connection  with  the  problems  of  regulation,  it 
loei  BOt  nppcar  to  be  generally  recognised  how  much  may  be 
ofaWngd  nndw  snitnUe  conditioni  bj  the  fleld  xbaoalat  alone. 
TImm  b  trOiUBg  il  tin  pMsent  tine,  in  tlds  ocmntry,  a 
rotatory  converter  which  is  used  as  a  booslftr  for  acoum  i  l;  i; or 
ehatging,  and  which  gives  a  range  of  voltage  of  over  two  to 
«M  fcj  manipulation  of  the  iaiU  rbnortnt  alone.  In  this  case, 
as  in  that  of  Olaagow,  the  neoessary  reactance  is  provided  in 
the  transformer  itself.  This  is  three-phase  and  symmetrical, 
but  with  the  primary  and  Rccondary  of  any  one  phase  wound 
upon  different  parts  of  the  same  bg,  so  aa  to  allow  lor 
oouidenNie  miflMlia  leabaga  taUng  plaaa.  It  ia  fnbaUy 
not  advisaWc  to  rolr  upnn  this  method  of  regolation  alcne  in 
lighting  Vi  jrk,  Laou^b  .t  Would  often  be  poasible  to  do  bo. 

The  effect  of  conjpounded  rotatories  upon  each  other,  upon 
tba  iaading  system,  and  upon  the  generators,  is  not  nsoally 
IbOyimlantool.  Wben  iliawbolaayatnnlilighflyloadwifba 
current  eiipplied  by  the  gencralors  will  be  lagging  and  will 
kitep  down  their  voltage.  As  the  load  increases  the  current 
increases,  bat  at  the  same  time  changes  phase,  so  that  at  full 
load  tba  inflBaawd  onnaat  doaa  aok  nnnMnaiHj  aaoaa  anj 
attemUon  in  the  geoerator  toHr,  The  efiM  on  the  generator, 
in  fftct,  i*  pqrrivalnTit  to  r -nipounding.  Further,  any  single 
rotatory  may  change  load  independently  of  othoiB  in  other  sub- 
stations, and  with  little  effect  on  the  voltage  either  of  feeders 
or  of  geaeokton.  This  method  of  regulation  thus  poisessea 
some  well-marked  advantagea,  and  it  la  olaar  that  in  some 
casc9  the  alteration  of  phaae  of  the  current  is  of  advantage  in 
its  relation  to  the  rest  of  the  plant.  The  etlect  can,  of  course, 
bo  obtained  with  motor  goncratorj,  the  generator  current 
being  ltd  nmnd  tba  fields  of  the  alternator  so  that  tba 
atMBgUi  d  tbesa  may  be  deputdcnt  upon  the  load. 

Considerable  attention  Lr.-  I  v^n  devoted  to  the  troubles 
Vbieh  are  aometimes  experiunoed  iu  the  parallel  running  of 
qnulttiOMiia  flMflhlMij,  and  the  impression  is  common  that 
rotatory  converters  are  specially  bad  in  this  respect.  In  prac> 
tioe,  however,  it  is  found  neceesary  to  adopt  similar  precautions 
for  all  classes  of  Biioh  machines.  At  the  present  time,  diS- 
onltj  in  the  parallel  running  ol  aitetnaton  in  the  same  station 


is  not  unoommon,  while  it  is  known  that  if  the  attempt  Jl 
made  to  oonpla  maebinae  in  difierent  stations  to  tba  aama 
network,  AatOibaiHe  la  very  likely  to  be  experienced,   b  flu 

first  transmission  plant  installed  in  this  country  for  tramway 
purposes,  synchronous  motor  generators  were  used  in  two 
Bub  Btations,  and  supplied  with  current  by  alternators  belt- 
driven  from  Willaaa  eoginaa.  FaraUel  running  waa  atfliat 
very  difficult,  and  even  aftae  the  plant  was  well  under- 
Htood  thore  were  conditions  of  load  under  which  certain 
combuiattona  of  the  ronning  plant  were  more  or  less 
awkward  to  work.  Bvan  nndar  the  bait  eonditions  tba 
ammeter  needles  were  perpetually  in  a  state  of  oscillation. 
In  8pit«  of  thi,^  however,  the  plant  ran,  after  the  firnt  diOi- 
culties  were  disposed  of,  in  the  most  reliable  way,  and  the 
oanillations  did  not  increase  to  any  dangerous  limit,  or  affect 
the  dbeat-eaneat  an^y.  At  a  lator  date  the  motor 
generators  were  replaced  by  rotatory  converters  of  larger 
capacity  iu  quu  sub  station,  and  on  the  whole,  apparently,  wiih 
better  results.  A  generator  was  installed  in  the  power-station, 
difeet4rifea,  and  nmatog  at  a  lower  qteed  thin  the  eariier 
WiOaaa-dilven  raaebbMa.  ItwaaJbuidtbatwhanflieBnpply 
was  changed  over  from  belt-driven  to  direct -driven  sets,  the 
frequency  of  such  disturbance  as  coald  be  detected  on  the 
instruments  changed  at  the  Mune  time,  thus  indicating  again 
the  lack  tbal  bnotiog  diatnxfaaMai  all  akark  with  kregnkritisa 
in  the  generating  plant  This  is  merely  gftea  as  aa  Ilhiatm* 
tion  at  home  of  the  fact  explicitly  stated  by  American 
engineeia  from  similar  expeiienoes,  that  aynohronous  motor- 
genoalwa  laqoire  similar  precautions  to  those  necessary  with 
rotatory  cMiTerters.  To  ran  a  aiiigle  maobine  oir  a  eingia  aiib« 
station  dose  to  the  generators  to  not  dUBeidt.  The  dtotnAaMea, 
however,  ghowed  themselves  as  Boon  as  severnl  nub-stations 
were  required  to  run  in  parallel ;  and  jaet  as  with  generatiBg 
stations  inter-connected,  the  greater  the  distance  the  greater 
the  possibility  of  nnateadiness.  It  is  a  piunt  of  the  utmcet 
importance  that  the  resistanee  of  the  feeding  cables  between 
the  different  sub-stationa  .should  be  limited,  and  in  all  modern 
systems  it  wiU  be  found  that  the  losses  allowed  in  the  feeders 
are  osnallj  amaller  than  with  other  methods  of  supply. 

Just  aa  a  good  technical  training  is  fully  valued  abroad,  s  i 
the  importance  of  experimenting  with  and  fuUy  testing  all 
clasBSS  of  electrical  plant  haa  been  appreciated  there,  an  l 
carried  into  praotiae  to  an  extent  little  found  here.  When 
mnUlpbaae  traaanbrion  to  aefeial  aab-etattoas  eoolaiaiBg 

crnvPTtiTig  machinery  to  be  develope-l       thr  p-p'^nnt 

linen  in  Auierica,  huuling  troubles  soon  appeared,  and  an 
immense  amount  of  experimenting  was  at  once  entered  into 
to  diaoorer  the  oaoaa.  The  laflneBoa  of  speed  vadation  and 
of  the  governor,  of  redstaaoe  between  snb-Btations,  and  the 
good  effect  of  copper  damping  plates,  were  soon  appreciUed, 
and  rules  laid  down  by  wliich  Eatiafaetory  working  oould  be 
assured.  There  still  remained,  however,  variations  in  tbe 
woddog  of  diffaient  maehinae  wtaioh  were  very  coataadieloir ; 
and  It  wooU  to  of  great  aervtoe  at  tba  preaaiit  day  If  a 
working  explanation  of  the  I'.ausea  were  given  by  which  the 
influence  of  different  features  of  design  could  be  estimated. 
We  should  probably  be  saved  from  taking  too  great  precautions 
in  aoma  direoliona  and  too  little  in  others,  with  reanlthig 
edvantagee  aa  cegaida  flreteoet  and  good  opamition.  btba 

meantime  wo  again  draw  attention  to  the  fa<^t  that  such 
matter  as  is  treated  of  in  this  Paper  should  as  fumiliar  to 
the  engineer  entrusted  with  tto  design  of  a  system  as  bis 
ABC.  The  "one  system  man"  is  out  d  dato,  and  the 
modem  engineer  must  be  fully  acquainted  wttb  alt  and  un- 
biassed in  favour  of  any.  His  decision  most  be  finally  u.al: 
by  placing  a  monetary  valoe  apon  tbe  varioua  advanlagee  and 
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diaadnntagw  of  a!ir«not  aIuim  of  pbnt  w  u  to  rtdoM  the 

whole  to  a  common  b:»^L3— that  of  expense  In  -working  anj 
Buiatenaace,  iaclmlinj^  intt'reat  on  capital  ouiUaj.  It  is 
ItmHltably  obvious  bow  ofiou  fashion,  one-aided  expen>'ncLi. 
or  want  of  mffit^t  detailed  examitutUon  apoo  tfaU  cooimon 
baaia,  bavt  htd  vAvmm  in  tin  put 


ST. 


MARYLEBOHB  SLECTBIC  LIQHTINO  (Mo.  2) 
OBDIB,  ISM.* 


In  18N  His  MotropDlit  tn  lirlectrk  8app)f      (Ltd.)  obUia*!  •«  order 

friTitiK  them  e!cotri€  llfiliting  j>nrfr<  in  the  pnriA  of  St.  Mtrylcbiw. 

lu  ^<.iuje  resr,  »f'.er  iv.  cxli  ■:  iu  iuiry  by  the  Ut«  .Sir  Krunei* 
Manailiu  into  ihe  iiuwtiaa  of  the  elcoiric  ligbtjii|(  of  the  inetropolU,  »n<) 
hkvine  in  *i«w  the  crorUiniu  of  the  Klcctric  Li);lktitij;  Act,  1828  Her.  1  j, 
tiutt  tht  fpw>t  <>'  kuthorit}-  tu  wij-  uudertaken  13  »u)<ptf  electiicitjr 
iritUn  mv  whether  grAntc<l  by  licenca  by  metm  <(  a  {NTOfiaiaiial 
anhr,  ihAi  not  in  »o,r  wny  hioctcr  nr  mtrist  th«  gTMlillf  ot  a  Hetim  or 
ppo»i»ionii1  orHrr  tr  the  1  [■"!  aull.nrity,  or  to  any  oth»rc<>mjio«iT cr  f>ri»(m 
wiihiii  iAiue  aiPi,"  tlie  Hr.iril  ;i  Trade  aduptcd  the  poll. j  n  j-rdu 
the  mecro|ioli',  of  grautiog  powerj  to  two  boiUM  in  raqiMl  of  the  man^ 
arcB,  kad  Uiit  poliey  liM  iNni  Hntnud  liy  AvIiaaiMtni  iHyaot  of  ■meni: 

pert*  of  Che  metrupollt. 

In  1898  kpplicntiuo*  fi>r  pro^-uiatikl  onlen  ia  r«a|ie«t  «t  Um  parUh  W9tc 
made  to  the  Itixarxt  of  Trade  by  the  Votry  and  by  two  oaai|iU)ei,  aod  th- 
Board,  in  acoonlanca  with  thtir  iMoal  nniirtiM  of  giviag  nnftniiM  w  (he 
local  authority,  Krant«d  aaordar tadn  VMtir,  aoilHfoiiid  llwafiilkatioc" 
of  the  two  comiauuea. 

The  IMirejNiutan  Ooaqmr  ettpntn)  tin  MoArBaiigii  of  tha  aider  on 
tlia  ground  Omi  eaMp«tiaou  hf  th»  Vttlry  wenU  te  rato-aldad,  and  oon- 
Mqucotly  unfeir.  and  the  Dnune  '>(  Ccnmuaa  ((he  lint  Houne]  refuaed  tu 
uonlirm  the  <irdQr,  after  hearioK  by  a  Select  Commit  tee. 

from  0L'ii4.iLuerfl  iu  thtj  |t;iri.-ii  ;i-  to  iiiton-uj'U  >l  -  in  ■Jic  nupjly  u'lveii 
by  the  MeLi^j>i.4iU;i  I  uiii^ittij^',  *tiU  lite  atj^?fe**ity  Wi^i  llicu  utge4  h^t  u 

competiUve  vupply. 

In  1900  the  Morylebone  Klectric  Supjaly  Cn.  (Ltd.},  one  uf  the  coiupaoiee 
Hhoappli«H  in  IS?!??,  upplipil  a;;:-.!n  f.ir  »n  ■rmir'r,  liut  <.}ii>  apidiulioo  w»« 
ciplM]«04l  I'V  th<-  Wnirv  ti^  ti  l'  -\.  lUithiin'.y  ui.ii- r  t  lin  1 'Jpflric  Ijj^htiiig 
Aiia)  who  atated  that  they  bad  re».>lrad  to  apply  SKaio  for  an  order. 

Ttie  Board  of  Trade  Iwld  an  inquiry  in  the  matter,  aod  faaviiiK  rrgard 
tu  all  the  cireuiuabkncee,  tliey  decided  to  di*paiu«  with  tlie  oaannt  of  the 
Vettiy  mA  (rauted  the  order,  but  the  bSl  to  OonGrui  the  order  waa 
ajartad  «a  Mcond  raadiim  ID  the  Huuaa  of  Onanaona  (the  ftret  Houae). 

Id  the  eoune  of  the  delate  nfnutOMiaait  W  nade  thai  tha  Vatlry 
wen  in  neg-itiatiaD  for  the  prndwaa  «f  tb*  3Iatra|oKtaB  Cettpany'e 
Bndwtakiog  ia  the  pariah. 

Vha  ViaUr  aabMqtientlT  deaiM  not  fa>  uiimj— 1  with  Uw  BaiBUaitioiHi 

nia  af  ■MB  the  Ikiroogh  L'i>uiMil  ot  St,  muj  labona  ( mha  ham  MMMadad 
tub  Vaitn)  aad  tba  Harylebone  Company  have  b>tli  applied  fur  i>rden  ii) 
MMMt  of  (ha  parilh  (now  llie  bunnigh). 

TbeBOTou^  Comici!  (m  '.n-.t}  auUiority  under  \hf  i:i>;  lric  I.i'nfitinfr 
Acle)  hare  rcfueed  Ihfir  n  i:  it.'.  ti>  the  cnmpw.v  n  ;i-H*.iri,i,  Iml  thr 
BMfd  of  Trade  have  decided  to  di<pcii«e  with  the  Cuundl'e  coa«eat,  aud 
hava  grmtad  the  wrdar  land  alio  tM  orde;  appiisil  for  bj  tho  liorouKh 
CouMittl  with  the  riew  of  giving  ParHnmsiit  tho  opportunity  ot  dealdiog 
on  the  queation  fi«  a  whole  'x-hcther  nny  if  ao^  whit   Qiipply  af  eloe- 

tricity  in  St.  .M  irylehuiie  Bli  .ijM  lu  .iitliuti-.^l  |a  «Mllpeti(l-JB  With  Ih* 
nipp^  girtli  by  the  Metro poblau  Oompauy. 


BOMB  X0TB8  ON  POLYPHASE  80B-8TATI0H 

MACHIRESY.f  . 

■TA.C.BWMULb 

(OnikfMlfnmfaf$  9SS.} 
lIL^BBUTira  Coxfabkmiji  op  tbe  Dippeust  Ttna  or 

StfM-!'TATIOK  COXTKBTKRS, 
From  what  Lai  already  been  Eaidabniic  the  three  olMteaofaub'  MAtion 
eqtupment,  a  guod  general  idea  can  be  formed  uf  tlieir  relative  aJvan- 
and  diiadvwaagefc  From  tlia  iraiiit  el  vitv  of  RDf  lici^  and 
caaa  of  opaiallni  aayiuliyiMioiia  ctniTi^lera  are  far  ahead  of  Uie  two 
types  of  ayndumMHM  machintA.  But  this  advantage  i»  gained  at  the 
expentu  uf  plant  efficiency,  and  conwqueiitly,  aimply  on  account  of 
the  la^in^  currents  incidental  to  thtir  ui«e,  thi»  type  of  converter 
ia  tmauitable  for  work  of  any  mB^nitude.  It  will  continue  to  Gad  its 
chief  Hie  in  eonaectioa  with  athemaa  for  the  converHoa  of  power  for 
lighting  Od  U«litw«y»  wheto  the  total  imotiat  of  power  to  tie  tian»- 

*  a^dal  report  by  the  Hoard  uf  Traite  under  aec.  1,  Kle>-  tric  Ijighling 
t  Fafirnad  liefon  tho  laatitotion of  Klactrical  Ei^eiT%  Uarch  14, 


mitied  and  distributed  i«  relatively  small,  and  when  Cho  enlKatattoit 

converter*  do  not  t\i^M<i  l&Oktr.  in  size. 

Syii.liiuiivm  iiiul.vr  >,'i-ueiatoi8,  on  iho  other  hand,  are  ideal 
iiiiit,hiuc£  lur  Uicuurk  in  utauy  roapccts.  Illt^h  pdwer-ractor^  over 
the  whole  of  the  system  en  eaamad  s  tiati*  an  ne  eomplicatiana  in 
working,  and  no  puaIlil-«HAiatniWilae  said  fee  feared,  provided 
a  fair  amoaut  of  eaia  hat  heen  taken  vitit  the  de»igB  of  the  plant  in 
tho  Qrst  insUnc«b  IfoMover,  IhaM  maehiBee  poeMua  (in  common 
with  the  annchionoua  convertert)  two  vety  KKat  advantages,  the 
first  being  tAat  tb«y  can  be  operated  equallv  well  front  circuits  of 
any  rcnseinalde  fr*f|nMicr,  therp  beinj;  no  ditf^r^-nw  in  the  perform- 
ai.' e  I  f  tliL- uivl  )rs  for  Irui|Ucuci'-'a  btliviijii  l'.">  iin  l  t:iO  cycles.  The 

scLUii'I  -TL-at  ailvitutiice  ia  liiat  Ihu  n;guldti'>;i  "f  t1i<^  ilireet-current 
pressure  ciii  bo  p«rU)rm«>l  in  well-known  ",»yi  the  greatest 
ea'e,  unti  iwt  ualy  thi>,  but  the  direct-currvui  pr^<ire  is  indepen- 
dent of  the  pressure  fluctuations  at  the  ends  of  the  long,  high- 
pressure  feeders.  Both  asynchronous  and  synchionoiis  motor  gene- 
rators are  efficient  types,  the  efficiency  of  the  aaynehronooa  motor 
beinj;  generally  about  1  per  cent  less  than  the  synehionoaa  nmebinc^ 
while  the  elli^iuncy  uf  tho  latter  will  be  abuut  the  fame  as  that  of  the 
direct-current  generator  of  equal  (i^c  driven  by  it.  Both  clasaeaof 
machine  require  simple  awilan-gaar,  and  very  Uuls  of  the  adran< 
tage  being  with  the  osyncfennaue  ■»**h*»^  on  eaeamt  of  the  etmiiile 
starting'  arraogcmcnt*. 

Rotary  eooverten  are  on  tbe  same  footing  with  regard  to  starting 
n  i  l  p  H  t  r  f.i  tir  V!  synchronous  motor  generator*,  and  have  two 
ii  ii  ivjiiUij^i  *  o\  i  i-  either  form  of  motor  generator — they  are  4  to 

(  i  r  ctiiU  uioro  cliii  icnt  at  all  loadf,  and  posw***  j;r«»ter  overload 
■.i|iiiiity.  They  iiro,  on  the  other  hinul,  f.\livn:.'ly  .-.i-ii-itive  with 
rt^ard  to  patuUel  rutiaiu^  ;  with  re^trti  tu  iLacluiUi>jci*  iu  the  feeder 
pressure,  moreover,  their  niinner  ofoptr^ition  ia  by  no  nt^ians  simple^ 
and  the  arraogtsmeuts  for  regulating  aud  running  ar«  ia  genenl 
sumewbtt  oompUeelidj  thii  i«  on  uxount  of  the  qeeiil  ngiuating 
arraugetneDte  end  eitn  awlteh  gear  reqalied  for  the  ttep-down 
tronsformert  and  enxiliaiy  de*i«en 

With  re^'Aid  to  the  important  pointi  of  ieor  anaee  Nqoired,  end 
Iks'.  oM,  there  is  very  little  to  chorwi  Ijctwen  Uie  diftrent  tygies 
•A  inii.:liii:ti».  Comparing  the  inachiuu  alone,  tiwie  i%of  caur<£,  u 
considerable  Alvaniage  m  favour  of  the  rotiry  converter,  but  the 
ailditiooa  to  the  latter  equipment  in  the  shape  of  tra&»foriii^rs,  air- 
blast  outfits ''whi>n  used),  special  VPgoUtor*,  and  extra  swit-^h-K'^ir, 
bring  nji  tin  v  ot  a  rotary  eoav.-i  tn  .  n  ilpmcnt  to  very  m-inly  ihu 
same  lV'ur«  a»  iliat  for  the  t^nebrooous  motor  genentor  eq^aipment ; 
ttiL  H  yiiilironoiu  eoBTCrlereiiiipaientiB  aain«rhatdeuertuntiha 

la'.Usr  iia  «i  rule. 

The  table  giien  on  the  fuUowing  pige  i«r\  <»  to  illui>tratc  tlie 
abuve-raeutionad  pofaite  tn  a  practical  wa.v.  E.vdiupltts  given  are 
taken  from  praetiea^  and  the  machinae  (btiilt  in  the  eaaie  work^  en 
compared  upon  <iacf^  the  aame  basis  with  regard  to  eanditione  of 
opeiWion,  aiuli  m  apeed,  fretjucncy,  volto^,  &  z.  The  case  selected 
te  yinttiale  whet  haa  boon  raid  is  an  actual  eombinnl  lighting  and 
power  scheme,  current  for  lighting  purposes  being  taken  from  the 
nigh-pretsure  fee  li.re  c;!  rjiUc  to  the  sub  stations,  as  well  a.i  from 
the  lat'.er— hwni'  tbe  :rcijUL'ui:y.  Thi?  cn-j*  i<  .'i-wncwhat  unf.i-.-onr- 
iiliU'  lu  ibu  motor  ;,'i'UL'rjt'->r9,  a?  ihi.-^i-  n'-  V-hiUL's  wuru'  arr.mm- i  with 
a  gcneriiUt  ill  each  end  oi  tii«!  i:iotor  Kbatl,  hiivm^.';  h.ill  iti  output,  ; 
consequently  the  Door  space  req  ;iri'  1  i-  ^^rtat^jr,  ind  tht  cost  more, 
than  would  have  b««a  the  case  had  each  motor  driven  a  single  gene- 
rator of  eqoal  ontMtk  It  will  he  aeen  that  with  tha  larger  iwaohtnaa 
the  only  anhattanal  ndnnl^gie  ef  the  votary  eonwrter  compered 
with  the  qmchronone  motor  generator  are  tboae  of  greater  eiliuency 
md  orertoad  eepaeitf.  Theie  aie^  of  course,  of  very  great  import- 
ance, but  for  many  purposes  tbe  greatly  superior  performance  uf  the 
synchronous  motor  gunerator  from  tbe  points  of  view  of  simplicity, 
paralkl  running,  and  presstirv  regulation  most  be  carefully  tialanocd 
against  tht'iii. 

Defi'ti'  c  mc'.nJin;;  a  word  or  two  mn-<t  l>e  smd  wi*h  rcj^^rd  to  ttc 
perfoini.iijct^  (if  r^jliiry  converters  of  large  si/i'  nl  ilill-fitoit  fri  iinein  lei 
It  is  niit  U>i]  liiueli  lu  aay  that  the  limit  of  auoce^t^lui  u(ienition  of 
these  machines  ia  reached  at  10  cycles ;  above  this  fre<|nency 
there  is  no  doubt  whatever  in  the  authors  mind  thu  ia  all  caaei 
the  belt  tjpe  of  eonverter  to  en^laj  in  the  eNb^ietioBe  ia  the 
.lynchronaaa  motor  generator,  whatever  the  nature  of  the  work. 
Aliove  the  frei|Ufncy  of  40  cycles  there  .are  two  gre.it  dilGcultieii 
in  the  way  of  successful  working  ^ood  parallel  ruiiiiiag  of  the 
rotaries  becomes  extremely  ditlioult,  the  machinei*  hmiting  at  the 
slightest  provocation,  and  the  <iue«tion  of  oumniotation  becomes  a 
vcTj  fli!fii>nlt  otie  t-?  Siilve  in  a  sHa»factorr  ni'iniier,  Ai  alrfnif 
)i. /mli-il  out.  111  i-on^ieeliua  with  the  genf r.i'.iir.H,  t'o'  '.•iv.-.'r  tbs  fiv- 
qinoicy  tin;  better  the  parallel  runninij,  l;ir  with  .n  ^;ivi-u  im-iilur 
di-]il.ivy^:!ent  the  phaie  difference  b<it«^i  ru  tin-  i;  M.K.  w;ivi'<  oi  tlio 
v.ii  :oiH  utachiaes  is  smalter.  The  same  argument  api<ii«a  c^aiitly  to 
tbi-  1  !->;■  of  the  rotary  converter,  for  in  aider  to  put  tb<!  high- 
fr>.'.uisucy  machine  on  the  same  bania  as  the  low-frequency  niichute 
in  tills  ttspeot)  it  would  be  necessary  to  have  the  rimie  number  of 
poles  in  tteif h  mihinf j  meaning  tlut  a  machine  operating  at.'iOcyelea 
wenld  hnve  to  nm  et  double  the  apeed  of  a  nuiohine  of  the  «ne 
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tomparuan  of  SilHMMm  JfodtiMry. 

:  Thrcc-phiwe  at  5,500  vulta  Iclwriu  Xmt*  t.aA  >10  cycle*, 
s  Thrw-wir*  tl  510  toIu  b«tw«eu  oulcn,  ncutnl  vnatiuctcr 
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Ostinit  ope r« ted  at  3S  cydr*.  ThL*  i«  of  coona  impowble,  oa 
account  of  mechanical  coittideratioor,  the  principal  dimculty  beipj; 
the  conimntator.  If,  on  the  one  hand,  the  peripheral  speed  of  the 
commutator  u  too  (jreat,  tliu  uci'  of  CftrVKm  bnnhfs  TCndvreii  Terv 
diUtcult,  and  .^Isu  tlie  -I'^jiiinit-  in  iv  In  kli',  .n  iht  uth'-T  Imiil, 

ai  the  numlwr  of  FegmiMit-  i-finin  il  c  '.i.-iUly  tiwd  iby  the  jmt. 
BlfaaiiUc  voltage  per  liar^',  Ihi'-i'  wi;iili;  i.i':  :  nir  ti if  the  diameter 
of  the  oomiuutator  Li  Uiu  than  a  certaiu  aiiiuuiit.  'I'bv  hi|,'ber  the 
direct^urrant  Mmre,  the  grrater  the  dithcultics  in  thii  rcepeet. 
Ha*  net  itmll  li  that  with  high  fr«i|aencT  tli«  number  of  field 
Mia*  «  fto  BDtitt7  baa  to  b«  iaenMed,  the  dutmetar  of  tiM  anntm 
Btttolw  tactctued  (which  meMU  iaetcMcd  momenlom]^  and  alio 
fha  armature  rca<:tion  of  the  nuMhiaa  kaa  to  be  made  larfser,  in  order 
tOgel  a  pro|>«r  division  of  the  ciMnBt  is  tiwTarious  branchei  of  the 
aBllal•^rl.^.  All  thtw^  ft  ilure",  common  more  or  less  to  ttie  hif;h- 
Itaquui  V  PMry,  ujih-lIv,  i  r.  *.it!<i  polea,  hijjh  ]vripheral  speeds, 
high  uniiaturu  rcucLiu:i,  Ihiu  roiiimuUtor  segmentu,  high  Tu1tut;c  per 
liiir,  «hurt  distance  between  brm-h  hulJers,  &a,  art  wholly  unfavour- 
able to  auoceaaful  parallel  runoing  and  good  coinnmtation,  to  («y 
DoUUQg  of  the  incri-aaed  wear  and  tear  doe  to  abnormally  high  apeed. 

I  been  atamlardiged 


It  to  for  tbia  mason  that  a  frefiuency  ot  25  cylca  baa  bei 
lot  nlaiy  eonrater  work,  aM  ak  tUa  fMoanqr  tbi 
■■dauVndly  aatiafactoty.  Batwten  80  ana  40  ejrdai  their  |ierlbim- 
aan  faatiU  good  nnder  laroniable  condition!  (that  is,  proporttonately 
better  angioee,  high  epecda  and  low  Toltages),  while  above  10  cycle* 
tha  Qia  of  the  rotary  converter,  in  units  of  lar>{c  uzo,  would  be 
fWatiaally  out  uf  the  cjuestioa. 

Law  ficquency  of  operation,  such  oa  26  cycles,  while  aatiuractory, 
if  tha  whole  output  of  the  power  station  is  to  tw  abaorbed  by  the 
eonverler  aub-Ktalion?,  is  undesirable  if  other  work  ha.s  to  lie  done 
in  adiiitioii.  ( M:iiiT.itor»,  motors,  and  Iniinforiici'ra  bei:<;.riu  unduly 
heavy  and  expetiaivr,  and  lighting  work  from  the  alternating 
I  autof  tha  qnatlion.  Sot,  oa  tha  othir  band,  ^ 


parallel  nmning  ia  better, and  all  indueiive  effects  in  generator,  liaa^ 

trftnKfcii'mer»,  and  motor*  diiiiini*h  with  low  frequency,  FMuUing  in 
in-.jii  vod  r«gulation  over  the  wholi:  system.  Taking  all  these  things 
into  account,  modem  practice  has  shown  that  a  frr>|ucucy  of 
40  to  SO  cycle*  is  the  best  ihiit  can  be  employed  for  the  work  in 
•  luestion  ;  a  di-parture  from  this  in  onler  to  suit  the  requirements  of 
the  rotary  converters  in  tlie  sub-stntiont  constitutes  in  itaelf  u  di;- 
advantage  which  i«  not  present  when  motor  -'^neratore  are  used  for 
tha  MM  work. 

OONCHDINO  KEM.KRRii. 

Given  that  it  ia  required  to  convert  polyphase  current  into  direct 
current  by  meana  of  ooaTaiting  egb  ataiiow,  it  ia  poaaible^  baaed 
upon  the  coQsiderationa  aOleA  nfhe  ftV**  *0  ^  foUOWiog 

general  conclusions  : —  ' 

1.  For  power  work, and  for  those  casex  wln-ri'  -Ji-  u  ojunlol'linhl- 
iog  to  be  done  ii  relatively  amtll,  roUr.  converter  subKUitiuiis 
operatcl  nl  L'O  l-j  'M  cycles  lire  preferalde. 

2.  For  lighting  work,  the  use  of  motor  gcneraton,  operated  at 
40  to  SO  eyuaa  in  the  aab  station*,  will  give  taa  bait  rtaula.  Thia  to 
ako  the  caie  when  the  lighting  load  on  Uie  anb-iUtioo  form  a 
coniiderable  f«i|Kntion  of  I  he  total  ontpat  of  the  Utter. 

3.  Of  tha  two  elaiaee  of  motor  generator  rab-etatton  that  ojuipped 
with  aaynehnmoaa  marhlnary  i%  i»  the  whole,  mwuitoWa  far  work 
«f  aajrnagDitBdab 

Tkaahof*  flMilwbw  aaf^paihaip^  form  a  beaii  for  diaciueioa, 
but  they  mnrt  not  ba  ceandaioi  aa  being  perfectly  deflnite,  on 

account  of  the  widely  different  condition*  that  are  met  with  in 
modem  practice.  Finally,  the  autlior  would  like  to  suggest  in  this 
connection  that  the  discnaiiiw  mi^  profitably  include  the  broad 
iiaestion  of  the  transformatioB  and  dutribntkn  of  laiip  aniounta 

of  polyphase  current  for  supply  over  larjfc  areas,  for  it  is  one  of 
the  niij<-l  iiiit>orlant  questions  of  iiiuderu  eleclriail  eiigineerioh'. 
Although  i::  many  c4.«.'ji  direct-currun".  Mib-slationH  Kre  tuuloiibtedl)' 
advisable,  -.Lill  i:i  u.lui  v  c  i^rs  the  direct  diilribuciou  of  j«>lyiih*« 
current  from  siniplu  truiieformer  aub-staliuu*  will  undoubtedly  be 
the  best  lolation,  not  only  fcoaa  tha  laohBiaal,  bat  aha  fraai  the 
commercial  point  of  view. ' 

mscr.ssioN. 

Mr.  M.  r.  FIKI.D  thought  thnt  .Vmerir^n  eci^ineen  had  now  oome  t3 
t'lf  ciiijlu-i  ia  tliji  rotAry  (■i.nverters  werv  the  right  machines,  provided 
th«  freiiutriicy  wui  iiulliL'iciitly  ln«,  say  25  e^clea.  AboTc  £0  cycle*  troubles 
are  likvly  tu  eiKOe  with  nttary  converters,  althattgh  the  WeitinriMwa 
('om[«oy  did  not  hcnitata  to  build  them  up  to  69  cycles.   Tbe  (ullJoad 


A,  95       'f  n< ..  and,  including  its  tnuu- 

'  '  L;i:i'r  r wit ti  any  other  ri>t»ti:ix 


■Udto'irira  bantor. 


eih'-i^fi  jy  I  if 

furnii-fi,  9vv  ;  <:r 

ouQverter,  wliaUior«ynohr,>oou»  mot i>r  general' o  n  noii-«yiK;hrouou«  motor- 
gmenitar.  A  rotary  oonver^r  would  run  wit.li  2i  timts  iti  full  load 
wfthovt  the  least  instability,  and  could  bo  atari » J  up  from  tbe  thraa- 
phata  side  with  only  about  30  pe.  cent,  ul-oce  full  loid  current.  Some 
60,000  H.r.  was  tranaformml  by  means  of  nit^try  coDvertert  in  the  Metro- 
polltao  Itailway  (!o.'a  aytiem  in  New  York,  and  no  difflculLicx  whatever 
were  being  exiierieueed.  In  lilaagow  some  24  500kw.  rotary  cutivcrters 
would  be  installad  in  tbe  various  sub-iuti<>ii«,  each  rotary  baiuj;  direct- 
oonnactid  to  a  oMitlve  Mciei  booster.  Th«  rotariae  wm  aeavmnd- 
wound,  and  the  aoS  ragolatiaR  device  far  ^"arying  the  Mttlion  OQ  the 
oontinu'ius-nirrent  side  was  the  magnet  win<ling.  Tha  tmnafoniicn 
were  specially  deaigued  with  large  eall-iBductioo  ;  in  fact,  Ibey  w<nild  give  a 
12  per  cent,  drop  with  fall  li<a,l  current,  the  IoikI  t>ein^  a  pure  H*lf  induc- 
tion. The  efleui  of  vaiyiog  ilo»  ci-ii  iUL-u  »*i  lu  viry  the  auiouiil  vf  lag 
or  lead  ul  Uve  eurreula  teceivetl  from  tha  trauafuruien,  with  the  etlect 

that  the  selfdnduotinn  of  the  Utter  inuaaaad  er  deereated  tbe  imaa> 
Hgraatioa  ratio  to  the  daaired  amount,  to  aeeli  Nh-tiailAna,  wliere  the 

frequency  cutiM  not  ba  coo\'enieDlly  Icppl  dowa  to  25,  he  thnufhl  th.it  a 
vary  workable  roDibination  would  t*  lloii  or  »jni  hp  iiow  m  itur  prnprutorK 
toother  with  Dao-syoohronous  m>>toi  geiiciiktorr.  Thr-  nyncbpioouii  motor 
geDeratorawwild  be  ao  daaiglisd  that  tliaj  could  be  sufficiently  ov<r-aioitad 
to  iiiaka  Bp  for  the  lagging  current  takaa  from  ihe  line  by  the  noo. 
eyachronoM  motar  ■nieraUNv.  With  1Mb  a  i^aliai  the  efflcieocy  would 
be  bi^h ;  there  woeU  b*  no  diOedMae  wheteaer  fa  elartiB^  nlocr,  to  start 
up  a  sub  slatJoa  !d  the  fint  in»tanoe,  a  Don-synchron'mt  unit  would  !«  run 
up  to  tiieed,  nnd  then  a  lyn^-hrxinou.-  motor  grnrrslor  ild  hturtfrl  up 
(ram  the  «ontinoo«s-curr*Dt  side.  Further,  tlic  sub-itation  lui  a  wbuls 
wmM  be  laeitiiaa  eonanto  from  the  line,  which  would  be  aaactJy  in 
phMe«dlhtheB.1iI.P.  He  did  not  ^ree  with  Ifr.  etwrell  that  the  Hmar 
pUca  (or  damping  copper  pieoaa  was  only  between  tha  pole  tipa,  and  that 
they  were  uselees  elsewhere.  Many  makers  aurruund<hl  the  pole  with  a 
maaaire  tin«,  which  w.n  Ihickfoed  up  at  the  tm'.e  tii«,  the  polti-  beiiig  often 
chamfered  off  at  thf  ti)-«.  Hod  thi;  t  iiifier  roi;.:-  \vioc!  iirniojf»d  In  enelone 
the  tipa,  su  that  part  uf  the  polar  vuriaoc  wa«.  ha  tt  were,  maile  of  oou|ier. 
NoroHl^  Ihe  whole  pole  flu*  fiaaaed  through  tha  riog^  and  in  ordar  for  it 
t<>  l»s  Mown  out  Into  the  interveniDK  spwa  faolwiaaa  tha  pole-tJp*  it  would 
have  to  rut  i-roM  the  ring  The  inJucol  currents  in  the  latt  r  wouli!,  of 
™iri.r,  jirrvi:;!  ihit  t'<  i\-iy  vt^nuii  extent.  The  cjbs  sonieiiuif"  sin  e 
where  it  was  required  to  run  a  rotary  ifverscd—that  i-,  to  supply  it 
with  Gontiaaoaa  oirreot  and  take  a  thi«e  pluse  currttit  itxim  it— soom 
regulating  derioa  was  bare  essniiial  ti  prcrcni  tlia  luiaiy  from  lasirE. 
For  inrtaiwa^  if  a  lagging  eeneot  ware  tihm  from  the  retaty  U 


Digitized  by  Google 


THE  HLBOmcaAM,  APML  X»,  Wl. 


vmiM  tr>Dil  t  I  d'-:ii>ii;neliM>  tb«  field  magnvU  Mid  tlir  rotar;  would 
tfitisi  up.  L  meg  tutl  liecn  known  when  rotariee  had  tlown  to  pii-cwi 
omig  to  this  cauae.  In  any  OMe  the  frfijuency  wai  very  variable,  which 
b  mtarally  objectiunable.  In  DabliD.  wliere  on  occationa  a  rotary  was 
run  f*T*r«w!,  till-  f  !nK''  :ii' I'.H         r.  t.ii:!  U'cn  ri»i>iru  !  tii  ("on- 

ll*'rl<-(i  U\  iKn  riiaiit  ri't'iTywAt^  mi  rtuw.i  iry  urirwilii  ii'i  win'lirjf!  ^  i(K 
Held  fok*.  ii  «*<  iiupi>ii«l  011  tbo  throe  |>Ua<f  »>il«  with  nttemaling 
cvrrvnta  by  means  of  lerws  Irauaformers  inaertcd  in  the  ntam  three  phaw 
tine.  The  oontinuoua-current  bru«hea  aupplitM)  merely  eunvnt  to  tba 
caffiuouiid  wioditig  i>(  tJie  niaia  rotar\-.  The  field  magnet  aglUm  ot  llw 
Mxillary  rolary  wai  r»tatab!e,  iind  iti>  piulticni  wm  i><>  a<lji»tail  that  when 
the  mmn  <"urr»-nf,  wn~  in  |>li»m>  with  th-  K  M  F  auxfliai^  rotary 
l»rk    KM  r.    wii-   ..t    an  ari.'lc  ilr>;nTH    ti  'lie  current  it  re 

caiTcd  from  llui  wiie*  Iraanfonuen.  It  tbeivfurc  rccsivad  DO  power, 
mi  coild  i^N  Ml  MM%  tlwt  ii,  M  auRnt  Hwlitid  ik  tto 
mmfomA  iplndtiiiir  ol  tiM  mabi  rotarj.  If  tti*  cuitcdI  1i|q|id  or 
Wl  Ul*  MldUwy  rotary  receWeit  from  the  Miriea  Uittttrbrnicr*  a  correx- 
powiMllglylHHlBK  or  leaiUoi^  current  which  luagnetincd  the  lielil  maRnetu 
nf  the  aoiiliary  mlarj-  ir.  rliu  miv  ilirtrctUm  iv  the  olber,  <u>  lliat  i(a 
ctnitiiiuiiin  I  irrrni  1  ji.  tn's  su;  iiUed  (o  the  compfmnd  winding  ol  tlie 
Duun  rotary  a  current  which  compuunded  or  dceomjigiuidoil  Ui«  machine 
acooriiiiiaa  iifmout  k  laggiBf  «r  •  taadtOK  eumnk  ThadimMma 
atrntiitaqr  Miumiatlii  and  tha  apead  vaiiMian  wui  newr  mora  tlun  ooa  or 
two  reTnl'ift>Ti«.    Thf  I'lTilinry  rotary  mus>l  have  an  output  tif  about  1  ur 

1^  jiCr  retif.  ct  t  hf'  ;ii  viri  ri-l  -t-. . 

'Prof.  SII.V.XM  s  r,  l  iiLiMl'SON  thuught  that  lhank«  were  due 
to  Mr,  Kborall  f  1  !i  >vit  sninted  out  cortnin  advanUgen  of  innh 
ooonection  over  the  b'.  u  connect  iou.  Altboiiith  «<>me  c>{  thr^e  were 
ewtainly  known  >>efore,  be  did  not  remember  I  hem  baviii>;  b«cn  pul  ili«bi>d. 
Vnth  reapect  tt)  the  uae  of  damping  coSit  between  the  imle  pieces,  he 
agreed  with  Mr.  KJel  l  >.ti  it,  then-  tu.itttf  oilv.i  i-:i^<>  in  pal-ing  s  thi.  V 
Cupper  ouil  round  tlir  i«t  he  <h4  m»t  '■''■i'  •■hm-.  Iii>:!iiu  «  li.n  dul  ii-  i 
•Kcure  the  whole  advantivgc.  Thvre  m!k;ht  b«  a  reai'linn  due  tu  a  iiixgtng 
OT  leading  current  which  t«n(io<l  to  distort  the  magnttitm  to  one  fide  of 
the  polea  producing  an  unequal  di>-tri)jution  which  nuuld  br  sufficient  to 
adion  of  blHMiDh-.  Hi.'  oonaidcred  the  reiil  remedy  waa  the  origiunt 
mw  wMeh  ha  had  enii>l>iwij<«d  Miroe  12  yeiim  itgu,  viz.,  to  uaa 
an  nmnriU»rftr  on  the  plan  ruln^^t^-d  ly  T,c^'*liri',  ftti*!  hx^.r  u  nuiul't-r 
of  (  c:op],rr  rin'uite   ^^i'   rhsi    Ihfrr   ivi  ri*   *ir  uiiA   tlir:tiiu;?i  Lhi- 

pole  faceo  aa  well  aa  ruuod  them  and  between  tlxmi.  'l"bo  large 
KOMkw.  wmOaum  axUbitad  ^  the  Allgeiueitie  Klakbfaillte  OiUiriiilt 
■t  tiM  Filii  EihiMMoB  had  the  pu!e-piecea  pierced  with  fl*a  Itolfa  of 
dHBkttnt  aixea  (ran  front  tu  l«uk  and  cup|wr  io<U  iiucrtiKl  in  each  hole. 
TIteeBda  were  ail  ibart' circuited  together,  naaking  pratlically  a  nquirrel 
oaice  crnbf»ldf»d  in  carH  ]ri  1c,  ainl  Iio  ri^ntvrfHl  !hinV  ihit*  a  far  mtirf 
efftecti.al  mf.hrxj,  Aii'^tl.T  imu.Vr  mCDtinnfi  in  tlin  ]'ii|ir.r  >v:is  ti;r  ij^r 
tA.  tbree  phaae  choking  coil*.  It  liad  interested  both  Mr.  Mor<t«y  uud 
UvhU^  mad  ha  ha^  fii  JM*  i|MiiiaHr  poiBtad  <«ft  tha  advanls^  in  a 
three-phiaa  dlitrlbiitlaR— whve  thara  ww,  ef  eoane,  capacity  between 
the  three  lluea  of  puttinic  in  thrc«  i<ha^f  rlirikini^  iM>iU  at  iulervala  along 
the  line*.  Pealing;  xvilh  (he  t|ucati'iii  'H<!  vari.Urou  uf  hj  emi  of  engiiiea, 
b*^  »'aiT!  h:ul  <!;c(",i«*<h1  thin  with  i*ri,'t.  J  'all'V  who,  in  hia  locttirv^a,  h.t<? 
giv'  v.  »<  u.i^  ili'.-i  i;;  tho  amount  of  vari.itii'ii  "f  afied  "f  <ni;iijc*  .if 
diiieivnt  typcii,  i>ut  bo  did  nut  remember  b;<viug  aecu  publiahod  tiDy  exaci 
date  about  tha  mriatiQB  ol  the  angular  tpeed  of  angiaea  of  diCfereut  typeu 
under  diflbrant  eoiulitloiiB.  He  put  thi»  point  to  theae  luterbated  in  the 
etit-'itte  nu#wti-f>i3  at  t_'tt*  whii  h  i!  wn*  i.'Kwt  imp^rSjint  Lli;it  full  infor- 

Ciiirri  II  .•liir.ilil  i.'  .iviiUilr,     \\'l,«r   k.:ii     f  v|  «■<  i  li. -il  mii   fur  W)  engine 

could  be  drawii  up  »»  oa  to  cnaurc  that  llie  cy>.lic  inegutHnt^  should  not 
exceed  a  pcrminaible  minimum  ami  whnt  uiean«  weru  there,  benidoa 
Iba  Hum  t«cbu(^aph,  of  iiuinuring  or  lecortluig  .rn  any  given  engine 
•Hi  the  amount  ui  cyclic  varlaiiuu  under  iliflTereut  conditions '  Alxiui 
two  yiam  ago  lie  reikd  a  I'aper  l«fvre  the  Inatituiiun  oi>  the  rotatory 
c<mv«it*r*,  but  certainly  Mr.  Kborall  hail  made  ni:t  u  k" 'il  >.irr  {  .r  the 
employment  of  motvr  generalont  under  the  con  liu  a.!:  lA  u|r  lvih;:  largo 
quaoliiiia  of  atectneal  aaatyy  bj-  a  thr^e-pkase  njstcm  at  a  high  voltage 
with  aabilaiiaaiigr  tha  ftuyow  of  canf«rtHV  aaHtinaayi  aamBt.  But, 
•ftar  t^  did  it  not  noiain  to  be  proved  nliailiar  thej  iwd  intstory 
cuuvertera  or  these  combined  motor  (coentora  they  were  only  nuding  the 
b<«t  of  what  wa«  a  very  imperfect  job  \  They  were  putting  down  into 
euli  Ht^m'nna  l«r|<e  i|ttaatitie«  of  revolving  machinery  whii  h  r^uin-il 
ci  ii-tan'.  ulteotion,  and  he  looknl  f  rwarii  tu  the  time  wtim  ic  k.j.i:  I  Ik- 
pooaible  to  do  wiltuNit  Ihsm.  Uoe  way  ot  aimplif|iog  matters  would  be  by 
aot  nainB  aaHHauaaa  cmreut,  but  thraa  piiaaa  mwnt  thwagimit. 

Hr.B.  2.daFBRRA:NT1  thought  tha  nper  did  a  gnat  deal  or^oad  In 
eniphaaiaiug  the  extreme  coiniJicmUon  of  the  aysteni  whicli  was  rviguiri-f  to 
ixinv(^t  alt«niatii<g  current  into  co:ilinui>ui>  curi'eiK.  He  agrceil  with 
l>r.  'rhompeoB  lh»t  all  thin  w»<  not  \;<-\p-'  t<i  1)^  pcinsanenl.  Thr  iniociple 
case  for  aystem!  of  this  class  was  elc  tr.i  tia  'i  1  V^  ith  regard  to  the 
i|uestion  of  the  imveution  of  huuiiii^,  Lk  i.«ii&iniy  ngrced  with  Or. 
HiompsoQ  tlkal  the  true  solution  was  the  original  uue  iurenled  Xif  LahiMM, 
who  had  gone  into  the  mutter  very  fully.  I^blane  waa  a  moat  profound 
roalhen*ati-iir,ri  Iiii  th«oreUc»l  mulUi  bail  agrned  very  well  with 

practicT- 

Ur.  W.  Ij.  EShON  stud  b«  hail  only  bad  experience  with  lliv  liv<t  syofm 
mentioned  by  Mr.  KljorsJl  vi/.,  wbeiv  Iborv  were  iiiductiou  mut.>ra  with 
direct  cnrieut  geu«at<>rs  cwupled  <>ue  to  uuh  cud,  forming  a  ibree  wire 
•jfatana  VMn  bad  b«cn  a  case  ol  dMlributiau  over  a  mixed  arrA,  Uin  lloard 
M  TVada  alldlrill^  ittpply  by  attemating  ciirrenln  (o  one  (mrt  and  in»i>,ling 
»n  continuouJt  current  to  HiiotlK-r.  <  'ii  uicouot  of  the  feeder*  liriog  a  -^on- 
tider.thle length  tlwy  li.vd  bad  t.>  gencmtcun  slternato  two  phaixi  curi^  nt  and 
theiuduciion  motor  wa-.  fimod  lo  l«  \-\  (ai-  the  mto-t  einiple  in  nLirtiii);. 
■aotnaient,  ki  .  They  aho  had  la  view  that  ao  indurtion  motor  would 
atlrt  tltaU,  supplying  a  abort  ocvumd  in  tha  line  and  bunt  iteelf  out. 
A«Dl1i>r  iMng  about  iImm  iiidiiclioii  Botora  waa  tiiat  tha  tnanaa*  el  tha 


regul  iii  ii,  ill  1  Kci  -lit Mil.  practically  precluded  the  u«eof  a  iK|uirrel  cage 
rotor.  He  ala>i  cvntaiciered  Mr.  Kbomll's  air-gap  of  i\,io.  fur  an  induction 
inotM-  with  a  rotor  3ft.  9in.  diameter  'loa  small  to  be  safoi  American 
practi<^i?  favoured  the  u«e  of  a  much  larger  one  than  that  on  the  Cootinont. 
Witharotorof  that  siw  Ilii-Amrii'  iiii.  mid  uw-.malr  f,M;;  Ini'jt-  ;ii  large. 
Keferriog  10  the  picture  -m  ttir  Mr',  '.]' )]:-an  t-''itii[p\i:y  ^  iiiacUiue  it^  the 
Paper,  he  rcnurkc<l  that  «  veiy  Dtriliiug  toalurc^  liiiuut  Ameriuiui  and  Con- 
tinental m.vdnne^  wm  that  tb^  seemed  to  Its  vorv'  much  lighter  in  wngbt 
than  the  ICiigliih,  They  bad  far  lees  material  in  them,  and  he  a«kol 
Mr.  K*x>r«11  what  w»<  tike  drop  in  this  |iarticular  machine,  ^^'e  were  now 
making  machine  in  thi>  country  with  a  ilrop  on  a  non  inductive  load  of 
?i  t  r  3  |,-r  of^ir,  hut  it  wuuKE  api  ■■«r  ''lal  i!il<  in^chiac  had  a  drop 
Lit  ruLiji  T luiiiT  lino  Q  or  9  per  c<^nt.  i.n  a  ii'iti  iii. ive  load.  It  waa 
impoiaible  if  half  an  much  material  again  waa  pot  into  KaglMb  maeiuDet  to 
eompele  in  prion  with  ContnHiri  m^tml  tta  tat«M  thbt  IMitb 
engtneem  were  making  tliafar  maoMnaa  too  good.  On  tli»naiUilr4f  iMmnilB, 
he  saiil  he  had  hwl  a  Kreat  deal  of  troohte  with  horizontal  eoii|ilMa  Wnkad 
by  the  usual  Corlin  trip  gear,  and  the  traable  had  Ireen  U>aai  tobnrimpljr 
due  to  the  fact  tliul  the  trip  amia  wn?  not  the  tiro|wr  xha|>e, 

I'nf.  C.  A.  CAIIL'.S-WII.SON  .iiM'.'  i  Mr.  Kl.omll  in  follows :—" The 
muoMalaut  of  the  couTei  t«n»  ahcuM  be  kept  lu  low  a*  |>u»«iUe,  for  tliia 
amrambr  ladirioUy  aiwite  Imatinc."  In  hi*  opiaiMiiaUNncntutn  km 
the  ilritfu  eattaa  of  hunting,  and  thtrafotn  lanmed  more  impm-tAnoe  in 
the  wliole  probV-m  than  wa»  |-ivon  to  it  in  the  I'npfr,  H»  omtined  bi» 
ivniarka  more  porticuWIv  to  the  use  of  Iheie  cotivi  rtei-  f  .r  ti^ti.>n  work, 
in  which  the  |irini>ry  c  inxit  wai>  well  rrguUtAl,  awl  the  irrefoil^tjo* 
wert?  more  psrti'  Ularly  due  to  the  vitv  Urv;t-  variati-Mta  of  loail  ou  the 
secondary  aide,  lo  t1ii«  catr',  when  ui  extremely  liravy  l<**d  was  taken 
from  a  sulxtation,  a  very  large  diaprojwrtion  of  tonpie  00  tba  tWtt aidos  nf 
I  he  rotary  took  place,  and  the  iitevitable  result  ws*  a  very  laiiga  CrOSS  fltuc 
Ttiio  i-!n!.|  caiily  be  »hi>wn  ''V  ptittint'  ;i  1.r»lt<!  m  'he  arm:<tor»  of  the 
r.-tttir.'  whiUt  if  was  running-    '  n  ier  .:'iii'lLti:iu!i  a  r  tary  \',iirkirjg 

without  any  frii  lional  or  t'lrrjue  Ions  <m  its  own  »hatl  wouiil  1>9  eolirely 
without  oro»>  tlux  of  any  kind,  and  the  crow  tlux  waa  the  inevital'la 
a<'i^ciin(ianimeDt  u(  a  diaproportion  of  torque  tjotwoen  the  primary  and 
•eoon^wy  sitlt».  Durectly  theiv  was  a  heavy  load  thrown  on  the  eeoinidiury 
«i<lr,  as  wsi>  freajuently  the  oase  in  traction  nork.  there  wa«  a  sudilen 
.lisi'TcprrHi!}  if  •.■r.j  ii!  I  '•twmi  tb'j  -ift-a,  niniply  due  to  the  fact  that  the 
nictiji;titi.;ii  w...ul';  n  -t  illow  'in*  |iriin.kry  tor<[i;i  to  follow  up  the  auddon 
deoiand  00  the  secondary  tide.  The  rrvult  was  that  tbo  greater  tha 
mooMntiua  of  the  rotatiag  part  ttia  greater  km  tiw  ioUtaMMMW  dii|n- 
portion  between  the  two  stdn,  and  tha  greater  was  the  aoMUtil  of  onai 
Mux.  On  thii<  aironunt  it  wa.^  quite  clear  that  Mr.  Kborall  wm  correct 
when  he  said  that  a  very  heavy  llywhecl  action  in  a  rotary  wa^  very 
■letritii''ritil  fr.  i  i  thr;  jwuit  of  view  of  huiitini.'.  Mat  iic  Jiii_'r«fd  with 
>i'.r.  KL.  r.ill*  tio.:lij»ii'n,  which  was  that,  mi  ilun  a«"uiil  •.h-'  uiunuutof 
UKHuentum  of  the  rotary  shoald  be  roducad  a«  low  as  ]xi«iiljl&  It  wai 
iltiita  iwpBtiibia  to  grt  rid  of  momentum  altngatbar,  nwt  the  actual 
mochanietl  uoatMlnin  of  tlin  rotating  part  of  the  ooarertai  was  not  the 
only  thioB  that  iirotluail  Itib  effect.  Tliero  wer«  !w--  other  things  which 
had  exactly  the  same  effects  (me  was  the  ohii..i:  n'^ifituuce  in  the  rotary, 
and  the  ei-eatpr  this  was  the  greater  would  lie  tlie  di^pnaportioa  lu 
t<in|ue.  Hi^li 'ilitiiic  resistance  Tiai I  the  same  effect  as  large  muinenluui. 
liut,  iie«iale«  thin,  tlie  quesUoo  of  the  strength  of  the  magnetic  field 
had  aUo  u  very  importMlt  binring  upon  it.  because  the  'lr<itig«r  the 
m«g:netic  field  tho  1m*  wontd  ba  the  diaiiruportJuo  of  lor;ue  t'<?i.'.viwn  tlte 
two  sido,  Thti'j  11  "'mrtp  ntsi.'TtetiL'  fii  l  '  i 'iuiiteiTi.i!iiiii-e'l  tlie  m:T.  ;--  wf 
large  moiii^'ntuiLi,  ai.iI  th'-  etV.*.  j.i.  ^huoi  I'v  tln^  r^'.ni'.tir  fic^ii  iu'-:i  e-.i^.'^i  ■»■* 
tlie  ri|Uiire  ot  tlie  slieugtb  of  the  ticid.  Tliw  was  borne  out  by 
Mr.  Kborall  when  he  said  that  over-excitation  of  the  rotaries  wnsaem* 
dition  favourable  tu  gouil  ojxraiion,  thu>-  implying  lltat  it  wim  not  heeaaiO 
a  strong  ficlil  was  more  stilt,  but  becouae  a  strong  GeM  counteracted  tha 
eflect  of  the  niecliAniiuil  m  omentum.  In  order  to  reduce  tito  effect  of  a 
sudden  ov^rlnfvl,  the  eenntial  mjuiremeols  weii?  '!  >w  ohmie  resi«t>uioe, 
low  mechai,it  il  in  iaienlura  and  as  strong  a  fifUl  .i^  ;» -  -ibte.  Referring  l« 
tlie  disadvantage  of  considerable  momentum,  be  said  that  sooM  time  affu 
wlien  Inotion  edieaMa  were  first  beginning  to  b«  tnlkid  abMlttCMtdMl 
had  been  aaid  as  to  hating  subtidisry  motor  genffalion  ttatiotiad  alang 
the  line  in  nnlcr  tu  give  relief  when  very  sudden  ovartoads  were  expc- 
ritmccil,  and  also  Ho  prevent  excemiire  drop  in  tlte  trolleys  and  feeders,  the 
tfiotorv^  art^'ii;  as  generators  wbcft  thr  i  T-'itsurf  Iih-!  Tt  ^e^ined  to 

liiiii  thai  the  motor  generator  w»^  ewn  tly  the  ll'm^:  ilia:  at  i.ne  t.ime  so 
many  people  were  aimins  at,  and  it  ueeined  still  a  thing  to  bu  iuuted  at 
UMt  IM  iiMtnMntmn  al  tha  ntaiy  or  motor  ginoiatar  •honld  be  made  to 
Mt  M  a  buffer  to  pratcnt  aaocasira  nvarionda  in  tha  aaoondary  being  repnr- 

duood  in  the  primary.  Fia- thi-<  reason  he  urged  the  t  i>i>»i  Vrtf  n  <4  '.be 
question  as  to  whether  damping  effect  in  some  sliape  .  i  :  n.i  c  ulJ  1* 
can  ied  "Ut  t  1  tti.  !v  pr-fn-ii.  n  «•  to  act  as  n  complete  olfaet  to  bunting,  and 
whether  it  »mii1,1  n  it  1  .;■  .nl  .iwble  to  increase  the  momentum  of  tha 
rotating  pwU  in  sucli  a  way  that  the  sudden  uvorkiods  on  tlte  eecuudsries 
would  out  be  reprodiwad  fas  the  primaries.  EUiMnng  out  thin  idea,  and 
•Ci'tiiting  Mr.  Ktiortlt's  auggnitCooK  at  the  end  of  hii  Rh>«,  it  would  apfwar 
to  him  that  that  typ«  k<iK  <t  ii  n  for  traction  Bvnoa  Would  Iw  DMOt 
deiirable  where  til'- Lr''><'"'t  ui.  'unt  i  i  ni  iiiiciituni  wddtae|lnMdin Iba 
rutaliui;  [<«■  t  of  thi<  •.xiuverter  or  motor  grnciaUir. 

Mr.  K.  (1.  CKCISK  reioaiked  that,  ai  far  n*  bn  oould  see,  |»ilypiiaM 
traiKfuruiera  would  be  o  iiatderably  mom  eeononioai  than  three  MDgl* 
I  rAV.  f  ■  I  1 1  :  1 1  .  y  took  uu  Car  leas  apace  and  would  be  cheaper.  A»<>*b»r 
j.gii,-,  wi)  til  l'  11.11'  would  lie  oodlnlroUy  in  tlie  revulatiun  whatevct  in 
iwynchi'of'i'i  ni.l  -i. in  1,: n^-'M?M  motor ^'vnerti^T'.  I'^t  il  a^- ijn.**'l  the 
line  |>r»ai-iM'  n  .tj-ii!iii.  ly  1  ii  4aiit.  .«i>l.  a^  f  n  li- >  n-- 1  in  i"*'''' 
SI  hemeB  uue  ol  the  ciithcultiMi  would  be  to  keep  the  line-j  n  »  are  unttant, 
eaiievially  if  they  w«w  feeding,  *ay,  half.a-diMD  anb-staticisyi  Inna  ont 
trunk  Una.  He  did  not  lae  bow  it  waa  jioanbla  to  toke  a  separate  flidir 
to  aneb  sub  atotion.  Agidn,  bow  far  did  Nr.  Ebarali  tbink  tbo  pMMft 
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might  Tary  k*  *i  I'lsnu-rfno  wlih  Lhf  wor*:  Ini:  i>f  O-.f  *yi  i>  lir  irinuji  mnt'>r, 
boauae  the  ^rotirjilly  lH«  t-(r>[ur  nu(j:K'  to  viiTj  Bometliirii;  iikia  the  r^ti.i  "f 
tit*  aqusre  of  tha  impnttfi  ro\v>,  ami  if  this  w«re  trkrisd  yerj  much  there 
ifoulil  be  a  mrj  difficult  itate  of  tlUkt  to  tel  wHl^  qaite  ifMt  ftm  tha 
naulMiuQ  of  ih*  Ud«  ptv-Mire. 

^Ir.  U.  PATCH  KLL,  referring  to  Ui«  eijuipitMnt  ul  the  <ul<  (tiktion 
tit  tiM  ChaiioK  ('roM  uiU  Cilr  uoilerlakiiitc,  (aid  Uiil  from  what  I>r. 

Th<HDpix»n  uml  Mr.  F«rrinti  haduid  il  »in:'.A  he  urtn  whal  hit  ha.1  Im'l  tn 
&u!7';'r  t«ofnrr  tivikiii>:  u[t  hiit  mind  tvhat  -y^t^rtn  tn  iniopr.  Kfpry*'Vi'?  lihil 
a<l»>»cd  1j.;ti  tn  uta  a  ditfiront  mrthiHi  ■  evfatually,  bonrer,  be  bad 
ilecided  t  •  I  '  \riUiout  (tatiot.  liin  10,000  volt  nnHUnii  nlaiit  w»» 
large  eijuugh  i  -r  gegxratiog  this  voltag*  directly,  wilMml  ■MludaK  dtber 
cfficivacy  or  prima  coat,  but  when  he  came  to  tlie  aulintatimi  lie  had 
decided  U|iaa  fairly  imall  uuiti,  becauxe,  on  account  of  the  very  varyinK 
lead  i;i  (■prl&'n  distritts.  tliey  l<;id  i>  tun  •■unftimf.*  »t  rery  difTirunt 

iOOk'A'.   fur  tlio  lti:;t.:ir  t^rMlM  ll  i:   wfv»  tin-  t^icurc.     TKril,  R- 

iba  iiontion  between  the  indurtion  moton  and  ayncbrououa  motorv.  Ue 
nnrind  •mil  Bwehinm  far  Maiwing;  tmi  he  iuMd  a  300kw.  iniluatioD 
mnor  to  Mr*  two  UOk*.  dirtet-SDrrant  generator!.    For  the  largar 

]>lant  he  had  put  down  a  lynehroomit  mo(nr  driving  u  SOOkw,  direvt-rur- 
rent  geoerator.  Thua  he  got  the  Ix  uelU.  ni  ioduotion  lUotun,  which  alart 
()uiokly,  and  of  ayiichronoux  iii'>tor«,  wbiab  gave  a  g<KNl  power-fiiclor,  and 
thw*  would  be  started  from  tite  direi  t-rumnt  aide  It  might  b«  intrrrst- 
iog  to  alatp,  iii  view  of  the  liMtitutiun  *  viiit  ti>  Qermany,  that  MoMTs. 
Labmeyor  wrre  making  the  plant  at  Frankfort,  aud  it  would  fnMlj  (>• 
tliere  at  the  time  of  their  rioit. 

Mr,  '".  r.  SPAUKS  ?htut;1:t  cii^'Iii't t>  In  Knj^I^nJ  i^fiv  iti  ^i^igeinwit 
with  the  svritrr  F  thr  t'ti^Ti  i\n  t<  L:aiil''  im:k\u-'"ii  tn:iiiLLT  \W"  v:/.,  iliat 
the  aimplicity  derived  from  the  uaeof  motor  generatoni  i»aa  more  daimble 
than  the  eitneflMam^uOitred  with  mtarten.  Widiateattend  area,  eucb 
aa  an  asrlcultural  oo»  with  fatUiriea  here  and  thm,  a  polyphu*  ryatem 
might  an,  Imt  there  appeared  to  him  to  he  littl*  adTHitag*  in  carrying  the 
polypluue  ntftteork  into  |Kipulnua  diatrictn,  owing  to  the  greater  exiieoae  in 
Uying  t1i!«  Ihun  km  the  wi'.h  nn  f^rdinary  three-wire  ixmtiiiuimp- 
currtTi':  network.  The  only  reaaou  iufwri'uruf  (luh  pluse  ii€twurk«  in  n  jck 
diatticti  waa  the  ({uettion  of  elcctrulyaii,  but  thin  had  been  Meely  met  by 
tto  MvadMlim  tt  «n|ih  ca— irtmMmrtww  M»  MiMrd  «Mto«rir 
«M  MtrttML  Anodwr  polat  bl  Iwwir  of  ooatteuoin  carnnt  wtm  that  ac 
prewnt,  although  |i«ilypba<e  motora  were  lighter  and,  tbay  were  told,  leae 
cxpeuaiT*  to  buihl,  the  fact  remained  that  im  polyphue  motor  could  to-day 
I  s  botjiiHt  with  il«  act^^aauria*  to  cnriipete  in  price  with  a  direct-current 
ui>tnr  c<t  the  aame  apetd.  Thia  wait  a  very  diffi:ult  fact  to  get  over,  aitd 
the  company  prepared  to  «uj>ply  polypiiate  eneigy  waa  directly  handtcapped 
te  Aa  ftnt  cue. 

eply,  aaid 


Kr.  A.  C.  KUOK.\I.L.  ill  reply,  aaid  that,  wiUi  the  exeaftion  of  Dr. 
Thompaon  auil  Mt.  Ffi-ruu'.:,  I'lir  n'if.Af  .|up  timi  i.f  the  tranat«rn<«ti<«! 
an<l  diitlriiiii-ii'ii  uf  [i.jly|-!.iiic  L  nricnt  h  \  I  :ii  irr  nr  U-M  neeti  left  out  lit  th^' 
djitcuaaion.  Ife  wat  aUo  Mjrry  tltat  mure  bad  not  lK.-eD  hr«rd  »l>out  «uitat>W 
eogint«  for  large  work,  whk^h  waa  on«  of  the  toughc'<t  problems  at  the 
prteent  time.  Nowadny*,  u*  luul  nut  to  think  of  xuall  uuitn.  The  miuthio* 
of  to-dity  and  to  morrow  in  hia  opinion,  •  S^OOOkw.  nr  3,000'k»  irlow 
apeed  machine,  and  it  was  for  theee  big  uniu  tbut  yUr  .luttati-oi 

(!iigiii<»»  t*'.auw  iif  very  (^at  im^iartaner.    Thereiforc,  when 
%sri'.iux  tli*3  I'rtpe; ,  he  hu'-l  '.i.u  liril  I  be  li'idiog  poiiite  in  the  hop*' 

that  aumeliody  would  pick  them  out  and  aiticiVe  him,  but  tbegr  bad 
oak  daw  W.  H«  dU  iMi  tfaiak  Mr.  lUA'a  remuka  reqwad  Mk 
oonttatit.   At  Vr.  KM  poiattd  eut,  Amarleaii  etigincei^^  pnierrad  rotaiy 

cooTerten  oa  ngainat  iiiotor  gaoeratora,  aiid  tn  order  to  employ  them  they 
reduced  the  frrqucjcy  t  >  the  neighbourhood  of  25  ^  per  aec.  Hut  ha 
had  iwiuUx)  out  in  th.?  Papor  linw  very  diaa<lvaulagc<n»  waa  the  of 
thaae  very  low  freqneni  le-  Tli-  tic<t  ,vii.s  from  40  V  to  50  j»r  ^k. 
Vnr  very  low  ftequeoi  »vii  iliu  ^eoeratora  wore  heavier,  the  traDafoniKra 
«ai«  bnvier,  lighting  became  impoaaihie,  aad  Un  wlial*  idank  haaaoM 
mare  coatly.  Then-fore  it  wm  a  great  point  io  ItTimr  ol  noter  auiantiire 
that  i»  f ri-fiiirni  j  nf  U-\  <i.  cu  id  m  aiHl  50  could  be  uaed  Willi  au?^p«» 
Itofemic-r  (::■  iliirn]iini:  CI  iU  h.-nl  been  made  by  Mr.  Field,  Dr.  TlKinii'-inij. 
and  Mr.  Kcrruiii^  He  hito«elflia<l  Ix^en  tuoat  interoted  in  tlia  maiur, 
and  what  ho  bn  i  n  hi-  mind  wa«  this:  thr  early  application  of  ditnipinc 
coila  waa  that  t!i»  iiiinnela  weitJ  built-up  polra  of  alicct  iron,  and  live 
pj'o  piiieci  tbemtctrea  Mia  farttntad.  Through  tbt->e  holea  copper  roda 
were  pavied,  and  th«M  «««  til  almrt  -i  ircuited.  Xuu'  hia  ;  tbc  author'a) 
point  waa  that  tlie  cop[ier  w,u<  wu'tte.l  i  .-itii  ipilly  at  Uie  p  l-  li  i  iw. 
|>ara1lel  to  the  armature,  mul  ilijt  |iuLiiu..-  j;i|*r  auywiiere  fin-  »n> 
■nneaeaHljr  eipaiMe,  eapecially  for  macliine«  niih  aolid  pole-alioca.  Mr. 
FMd  bri  aHM  tba  iimialinii  of  both  naynchronoiM  aad  qriwhronoua 
ookM  in  tha  «nl>.atation,  aad  Mr.  Pat^-hell  had  toUl  Umoi  that  thia  vm 
presissly  what  he  waa  doing  in  omneetinii  with  the  City  lighting.  I'robably 
io  tlii-i  L-jTO  the  ayuchronmia  molorx  vrviuld  be  ovi-i '  exeitel,  in  oriler  U)  g't 
rid  of  the  idle  cumsiit  of  thi  It.  Uirlii  .n  n.-rj  i  The  nhieclioii  !<•  swnelipo- 
nnuxmotonnwa*  tliat  they  i-.>u"'il  j  ca-.'.L  i  vl^'iI  tin  :iul1;.  wliii  li  ilL'i-i.i^'i.ei  i;. 
the  generating  plant.  Thia  taai  why  ayuchiuuoux  motors  having  a  ]>ower' 
betor  in  kite  neij^lMiurhaud  of  uallf  «««  pralemU*  i»«atrty  avai^  data 
o(  anb-ktatioo  work,  tlia  om  Idea  ma  (hat  if  tbemritwai  aatall  atul 
machine*  '^f  ontr,  »ay,  lOOkw.  to  SOkw.  were  rc<|u!rwl,  then  very  likely  ii 
wouM  |i\y  tn  I,  .  ^ynehronoua  ■tiai--hiMea  in  tlic  sub  atiitioiw  on  account  o( 
their  greater  aimpllvity,  but  for  big  work  h*  piifc  »urc  ^yndi-'ioiinia 
uachlDH  would  give  UiD  beat  remilt*.  Mr.  f  ield  lii.l  ii;nir  i.  fui  ic  l  r,j  the 
iuverteil  rotatory,  vix.,  a  machine  taking  in  direct  tiurraut  but  ^t^urjt  titiiig 
|lMa-{)ha«e  eurriMit,  and  had  further  )»iate<l  out  that  the  weakeniui;  of 
tlia  Raid  W4»  a  aerioua  danger  which  cuuntd  tlie  >>|ieed  of  the  rotairy  to 
incTwetmletA  it  irt  re  Ljusi  '-ft  iif-iiin-  I.  '^tpinmelaaarram^eiiMmt  for  getting 
iiicr  tiji.  li.>il  sIh.i  b.  un  i]'-::ri-«-ii.  Hut  it  waa  a  (lueataoD  whether  anch 
^ementa  were  re',>Uy  of  »uy  comutcn  i.d  good.  It  aeemod  to  be  making 
lioiwin  the  power bouae  outof  all  proportion  to  the  raautt  attained. 
!,  Fiald  had  eawe  to  the  bttlancing  eliect  of  i  Jtury  convei  tera  fed 


br  tl  ree  trunafoi-mera,  stw  conite^tetl.  lud  h»d  la  nlijc  t'nn, 

ill  it  tli«  li,,iiifonnera  had  U>  l-Hilt  nomewhAt  Isrije  in  nnlnr  lo  e;irry  tha 
baliuu'iag  current.  Tliia  waa  abaolutely  eorrecL  Bal«ocing  oiuld  be  dons 
in  two  «'aya.  RlUier  put  the  mnchinaaon  a  Uiree-wire  ayatem  with  balaaana 
acrian, which  coatn  certain  anionnt  of  money,  or  aupprau  thcuac  of  IjaltDMia 
and  take  the  middle  wire  ba«k  to  the  middlepolnt  of  the  traii«former.  It 
waa  all  a  i|ue«tio)i  of  cent,  and  although  the  particular  arraiigameot  of 
Mr  l  ipii)'*  vr.ta  vr.]-!  nii'^.  li°  wsainclineil  to  think  it  liettsr  to  p';t  the  eitra 
ijinnoyiii  the -ijliiiu»ry  ;riiu»f,>rni»r*.  Dr.  Thompeoo'a  queatioua  to  the 
meih  oooDection  aixt  damping  coil  he  would  leier  to  io  the  Vf&^ 
J^tmaL  I  )r.  Thumpeon'a  reference  to  tlie  uae  of  aMfaw  <•&•  «■■»  it  h» 
tradenrtood  aright,  more  particularly  to  uaiog  them  m  noar  to  aaaiil  tta 
capacity  of  the  line.  In  tha  MMBtaMathc  choking  coila  were  put  in  aeriM 
with  the  reedcTn.  and  their  aMCt  waa  not  to  annul  the  capacity,  bat  txi  get 
fi<!  nf  H,r  iial««?!rm»  ia  the  presaure  which  were  eoc5uiit<Te.1  when  uaing 
i-yiii'hp.'inuB  iniL-hiu'i  r  at  tbn  l'ihI  nf  1  j'li;  fn.-lT*.  Tip'  resiilt-  if  luiog 
Buch  choking  coila  were  given  in  the  Paiier.  The  ayochrooiaing  currenta 
at  PrNCnawMkMdlr  mMmM*  wM  UU  ahaktaBaaOa  in.  but  «haK  tha 
ehoUng  eoOi  arare  out  tha  qmdmaMnf  aumati  nara  quita  lO'par  mt. 
of  tlie  full  loail  current  of  the  motor,  and  tbess  currontt  cauaed  a  very 
objectionable  fllikering  of  the  liglita  unl»«a  the  coila  were  in,  perbape 
8  per  cent,  up  and  down.  He  thought  he  had  b»ao  (lightly  miaunderatood 
on  the  <|ueati<ni  of  uaing  poly  phiae  current*  thmnpliout.  In  bii  von«hlriBB% 
he  said:  "  (>irfa  that  it  vnu  required  to  convert  polyphase  currant  into 
direct  current"  :  it  vraa  a  oommercaal  question.  He  eoaaidered,  on  tha 
whule,  that  it  was  a  miatake  to  uae  coovertiiig  aub-atataona  axctpt  for  trse- 
til  l,  A  i-rk^  unit  f  ir  t!ii>,  a'.  iFm  [irment  time,  bo  did  not  thiui.  •'lere  waa  a 
^:^n:^  etiij.iKh  llirrr  Iratliiii  tout  ir  in  the  market.    Tliey  ■  iTfl  Iji-ini; 

enijiloyed  on  the  tlwiaa  roouatnin  raiiwayis  but  to  put  similar  motors 
oo  atrtet  tramcara  on  a  big  ayatem  would  be  quite  unworbtUlk  ^'f* 
were  the  two  overhead  cooductoiik,  the  heavy  lagging  caitaBti^  Uw 
small  cleaniMiaa  la  the  ntotors,  the  difficulties  of  ecoooinloal  apeed  control, 
and  tlie  unhalioeiog  effect  of  the  return  current  Uirough  the  rails  whioh 
in  tltp  ease  of  tractiou  i;ifc:If  nub  ^t.vtiotii  :^  mt-f.-^Wf,  but  for  rambined 
li^-l.tltv  ami  pnwer  wurk  Sif  diil  tmi  tliiiik  tl,ey  were  tier.-.,iry,    In  many 
lawns  Uie  thret-'  phaae  aysttm  W»a  uaed  throughout  for  iichtiiig  diraoth', 
nn.l  girea  mil  MMMd  BkM,  liahptiM  tNoUw  airittM  adjr  to  tto 
imsgioatita.  Mr.  Rt«B  ud  ipokM  af  Moa  of  hit  «wb  mm  fnv 
wliii:h  it  waa  apparent  that  ho  preferred  Ssynchronous  motor  (reneratora 
aa  a  rule.    But  he  would  like  to  know  the  magoitude  ol  the  work  referred 
t!>by  Mr.  Enion,    If  it  <raa  Ureenvrirh,  it  w««  a  very  small  iuttallation, 
siuriisiii.lly  iMue  witl.iii  the  scope  of  llie  Va;^t.    IIli  Paper  SpoitaotoOB- 
verting  Work  where  tJie  couverters  ran  into  l.OOOkw.  each,   fie  totally 
diMinoad  witli  Mr.  Kwea  ao  tha  question  of  tha  dnp  io  Continental 
mtehtnea  and  Utslr  waight.   Mr.  Rwoo'a  remark  that  Bngliah  machines 
were  ti^n  goiwl  wsa  a  sennn'  refleetim  nti  the  rnmmon  sense  of  the  llritirih 
fiijCiurMTn  »hi)  iliii  nil  iiiiy  tlichi.    If  ih-  trja.Uiiiea  m  i|u.j-li)ii  wra 
g.KMl,  t4»ey  would  i*e  bought.     Tliey  ftm  not  bougbt,  and  therefore 
could  not  be  good.   Ainariean  and  Coatinontal  uadnaat  MN  bstUr  at 
pre-rf>iit,  and  thin  was  a  JuatiScation  for  ^'oing  abraad  far  audi  nMchinery. 
Fhe  drop  in  the  M«-.ropoliian  micbine  which  Mr.  Kiaon  had  siuumed  at 
9  [icr  cent,  waa  only  5  |ier  ocnt.  ;  ihit  waa  purely  from  considerationa 
n.'  >Ii  lipL    A  goo.1  deal  of  the  troulilo  meV  v,  1th  in  thi-  cTOtitri-  with 
]ittril'El  w  irking;  with  alow -<<peed  ael  •  wiin  niuJi'ly  li<*  iiu-M?  llie  urniiitare 
rriM.'tano<!  »4s  i-ta  small.    Uu  Mte  Continent  ic  v>sm  pDsaibie  to  giva 
iMiMaaawri  M  IIm  tar  aad  6t  n  towo  m  drop  to  preasurs  whkh  did  aat 
amaMl  Board  of  TMdaKmita;  itma  Mt  aniiad  for,  but  it  «u  ohtainad. 
The  Metrri]>olitAa  machine  in  <tuetti,ia  wa«  cu  tainly  light,  but  that  waw 
because  it  wae  very  vreli  deeigoed.    He  could  .juite  believe  that  if  the  tno 
L-eiir  nf  an  engiae  wa<  not  well  ile-iRi)»d  tiv>ii>>le  would  follow,  but  thia  did 
nnl  t..i,j>|ieu  often.    .Mi.:.t  i  f  Llie  u  uubl*  i:i  thiv  matter  was  triiceabis to tM 
govcniuis.    lie  waa  not  quite  sure  wtiether  Prof.  Cafua-Wilson  agread 
with  tha  Pl*|Mr  «r  not.  If  he  did  not.  hi*  aa|r  ausuer  »a»  tlut  the 
atatmants  givatn  thania   were   Hsse«l  upon  aelual  experienee.  He 
had  found  thn'  t'le  momentum  of  nynclin'Outi*  m-wliinery  uaed  lei  thia 
L'>>nnecli<>D  ah  u  1  >*  kcM  s-  low  »*  poasibN'.    It  wiw  probably  duo  t^i  tha 
resaoD  that  the  contioliiiig  device'  had  a  bsttcr  cbauc*  of  gettiog  towork. 
If  hunting  were  set  up  it  waa  easier  to  atop  it.   Hr  Cmiaa  had  apokasaf 
[lolyphsee  I  <!•»«<  three  "'nglc  traosformera.    In  tha  Tapair  iMhad  nada 
the  remark  that  it  was  prefrrabh-  to  use  ihrcc-ptww  traiiaformers  wherever 
IKnaible.  As  to  their  coet  and  weight,  he  thought  most  uiaoufiicturera 
wouUI  agree  tlint  •udi  traii-fi'Mnern  ulmo  l<X)kw.  c---\  m<yrf  an-!  were 
heavier  ;!ian   ;'ime  --.xv^i-    t:.ni>[nrirMT.v     Tl:c   ■.imr,   Lt  wjikin,'  with 
poljpbiae  tniiiAfurmeri  waa  about  iCOkw.    The  quosliuti  of  handlioe 
in  anuMaliaa  «ith  hie  uniii  was  al»o  iinportauk  Mr.  Cmiaa  bad 
ahia  friiad  fha  qilMUMi  of  regulation  in  a  plant  of  aynchTaaona 
motor  generalors  in  Kub  alalion*.    A  (;  )od  aynchroiioiM  motor  would 
lUnd  an  overlosil  of  three  limes  ilie  full  loid  before  imlliin;   u'  m  "tap, 
sithotjph  Mr fn::«p  wi:.  r-:i;til   in  nayirij;  t^iit  t!:»  tun|US  ck-pended  UD 
tin-   -pure.     It  w»»  imi  p.-i!i.-.llili'  ii  (<i)  Veyniil  certain  limits.  In 
practice  it  waa  found  that  with  Uwt  imiiuary  vaiiatioiis  of  dnp  on  nuch 
natama  (•  ouiBaB  wiatiaa  nf  10  fwr  cent.;  left  the  direct  current. 
NnatoMly  nnalfaetad  ultb  motor  gMNratom.  With  rotary  tiansformen,  of 
coui-ae,  the  volts  were  all  over  the  plaoe.    lUgarditic  Mr  Siarka'  remarks, 
that  it  Waa  <'heaper  to  lay  a  direct-current  aystetu  tlinn  .\  Ibree-phaaa  one, 
he  aaid  lie  Irnd  ivot  l>oeo  carefully  into  tliU  matter,    iiowevar,  the  cost 
seemed  nbaut  the  same    In  one  caae  there  was  a  th^ee^WI•  aaUa^aad 
in  the  other  two  4P|i«rste  cabin,  and  the  cast  of  laying  waa  aliMttthaiam. 
In  a  polyphase  ayatem  a  saving  of  about  20  |>er  cent,  in  copper  Was  ellaeted. 
With  regard  to  the  V  curves  in  the  Pajier,  he  said  similar  curve*  relating 
to  amall  »;arile-p5i'i*«  tnnchine.i  were  lint  liiO«B  to  tiia  Inititntion  msnjr 
yean  agn  by  Mr  .Mnnley.  aud  nn  the  OootiiMat  tht«iWMliadannjft  MM 
kitown  an  Mr.  Uonlcy'a'V  gurre. 

A  beartjr  voto  nt  thnilM  mt  MQurdnil  t«  l(r.£boi«1Ut  tha  i 
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MHD  lOrBBOHTHB  ELECTRICAL  TRANSMIIWOI 

or  POWER  IN  COAL  MlliS&* 

lir  H,  RAVE.N"SH.\"'. 

TlMObJcet  of  tbis  Pa))«r  u  to  digcn**  the  special  featdn*  nut  with 
in  eleclnc  powtr  plants  in  coal  mine*,  and  to  give  u  record  of 
difticnltiea  and  misnApii  which  have  come  directly  Ucfore  the  notice 
tif  the  author  duricg  the  taut  Id  year*.  A  ffieal  raanj-  of  tliij  =  u  plants 
are  now  in  u»e,  and  ate  doiu^  pood  work  all  over  the  cuuulrv,  light- 
ing, pumping,  haulage,  and  coul  cutting  l>eing  the  princi|>^  uses  to 
«lu^  ekctricity  has  been  put. 

f,f''!hli>"t.- h  if  Usual  In  r-nipl'v  n  FS'liantp  pla»!!  f'lr  lipfttjnj?. 
lliu  luiiiji-i  are  n<|uir.-il  i:i  llui  jut  la^^u;  aud  ti.iy.  A  [>n>--,i;!'i'  nl 
2sO  voll*  in  usually  cini'l'  'Vi-1 1  <;  '.W  ligbiuig  arc  mis,  and  ii  mih  iiOm  ta 
8(J0  volts  for  thepoft  i  r.  I  uiirtrground  engine-rconu  whii  ;i  iri'  it. 
a  considerable  dittance  huui  Uie  generating  atation  are  often  lighted 
fruiii  the  power  mnins  with  several  lampaininiM  The  light  is 
generally  ven  much  apprei  iateil,  especially  at  tbe  ihaft  bottom,  and 
Ht  liitdii)^  WMf*  tbere  i«  oft«n  a  good  deal  of  ehunling  carried  on. 
Whun^nune  is  dry,  simplex  steel  tubing  can  b«  uiied  to  great 
advantage  in  place*  where  there  i.i  not  likely  to  l>e  a  fall  of  ruof. 
There  is  on  imnicQJie  amount  of  primitive  wiring  in  use,  it  being  qnitc 
u«ual  to  run  the  wires  on  insuUitoro  and  for  the  workiner.  tn  bare 
the  two  wires  and  hang  a  lamp  across  wherever  they  want  it.  This 
ii<,  of  coiirM,  only  done  in  tba  p«rU  of  the  mino  which  are  not  fiery. 
En  1  >^<-  l  arc  lamps  are  reiyiuitiiUA  lor  acMMn  nadpit  hcadi^m 
wcU  as  for  the  pit  bottom. 

Generiiling  Ptau(,—\et\  low  steam  pressures  arc  usually  employed 
at  collieries,  and,  co*l  being  comparatively  chenp,  the  steam  ciigiui.-o 
are  oft4>ii  <if  a  ]>rlmitivc  pattern.  Condensing  plaut«  arc  leldum  used. 
Oh!  winding  eDgiucsare  v«ry  often  eiuploy6a,itud  have  thcodvaulage 
uIbiui(MlKo^f  nluU*;  warakk  hamvm^tiuifia  aoigmn 
at  till  wtIL  For  pomr  tte  nnit*  we  Qnullf  fram  100  LH.r.  to 
200  1 11 1>.  and  for  lighting  50  i.v.v.  tn  the  t>est  plant*  Ootlias  atid 
vertical  eugincfs  with  llywhecl  i  rii  ir*,  are  •mptojrcd.  The** 
drive  the  dynamo*  with  ropea  or  belt«.  Some  of  too  twat  mineii, 
howver,  are  tiii]doyiiig  higher  steaiu  pressures  aud  VfltlMl  high- 
•pecd  direct-cou)<h  i  h''.'-.  The  mo«t  iiupoiuuit  requiiMDCBt  ia  abao- 
luie  reliability,  us «]  ar^  ;  lant  is  seldom  ptttdomaadthaiiHMlkiiiMjr 
often  works  for  at  kutit  16  hours  a  day. 

'itneratart. — Owing  to  the  fact  that  non-condensing  »team  engines 
are  n'pd,  there  is  always  a  tn-eat  deal  of  wteam  abnut  tlip  ^«>r- 
f.i'-i'  wni'j.p  iif  a  colliery,  :>a«.  c:);u1jii.i' 1  '.nrli  tin/  imiiifii-o 

amuunl  oL  Siiie  coal  dust,  covuiii  evctyliiiiig  Wila  Uk  tilui,  wlitck  |»  by 
no  nieaiLS  a  good  insulator.  For  tbia  reason  it  is  not  advisable  to 
employ  dynamos  which  have  internal  ventilating  spaces,  aud  in  any 
eato  «1  inndatina  aaatariala  liava  to  bo  of  tin  vrj  hwt  quality. 
The  gicatait  cara  ua  to  bo  lakaii  with  apaia  maehinca  and  annatun 
ai  thcise  arc  liable  to  get  very  damp.  The  author  hoa  known  orma- 
InrcB  which  were  not  suitably  insnlattd  to  break  down  one  after  the 
other,  and  this  is  ;.'cnerally  found  to  occur  on  damp  day-i  in  January 
or  Feliriuiry.  Exactly  tiniilar  iiiachiues  which  were  working  uiider- 
grnimvl  whpre  everything  was  very  dry,  s^re  im  tronb!«  whatfi-iT, 

'i'hc  Ii  ad  <-a  the  generators  is  lik'-ly  ".li  I  ,i  cxtieir.i^y  vaiiiiblr', 
tiit-rt  I'L'ir^',  liP  a  rule,  only  two  or  three  motors  on  the  cucuit,  m  IucU 
lu.iy  M  ii  ■itopi^'  l  at  the  same  time.  It  id  quite  unaal  with  haal  iu;" 
foi  tile  ioad  to  varv  (roui  i&  per  cent,  over-load  to  open  circuit  in  a 
very  HhortapoMoj  tiOMi  It  is,  therefore,  most  important  tlint  llie 
generotora  null  not  without  nquiring  any  atteatioa  to  the  braslien 
Oat  man  aa  a  mle  looks  after  a  fan  engiiw  and  sU  thio  daelria  Uriit 
ioi  poww  engines  and  dynamos,  and  if  the  machinery  ii  aaitable  no 
bu*wny  my  Mwa. 

SmUSUtnfd, — Owin^  to  tho  atinufphere  being  charged  with  damp 
cual  du£l,  the  switchboard  must  bv  thoroughly  iii^iil  ttt  il  .nn!  must 
be  dreproof,  lu  a  switchboard  largely  adopW  1  l>y  tli  a.i'.hor  the 
tlate  slabs  are  thick  and  rt>^t  on  a  low  wall  of  gla/.«l  bricks,  the  tup 
liuing  supported  from  the  wall  of  the  building  by  iron  brackots. 
The  only  woodwork  in  a  strip  of  tc.ik  alou;.'  the  top  nf  the  .ilatc^, 
Aistenia;.;  together  paucli!  uf  the  (uine  potential.  The  plates  UaN« 
the  mlqes  bi'vellcij,  Hntl  tlitre  i«  na  wwyi  or  metal  fr.miewoik. 

wtt  inc;'.!!  iliL-  r,u'l  r.h.il  !irnr  -rrii  r.i'  Ies  are  gener  ally  u-.'-.!, 

any  sudden  uieok  seta  up  an  eiiutiiunir.  tcuaion  on  the  iiLiuiutiuii, 
aatl  it  is  beat  to  employ  nuuaive  tlnw-break  !<H'itches  of  the  simplest 
character.  A  moat  impoitut  iostrumeat  lor  the  switchboard  ia  a 
megolimmcter,  arranged  to  vohI  ditect  the  iDMitatkw  resistance 
between  either  pole  and  the  oaHh.  A  log  ii  kept  of  the  iomiation, 
and  any  leak  put  right  as  soon  .-u  pn-.Mble.  WheK  men's  live* 
depend  to  a  great  extent  on  an  alLst^nce  of  leakage.,  it  i.^  of  the  grealwt 
importance  that  everything  Bhould  U;  kept  in  ilrst-rate  order. 

CahUt. — FL>r  shaft  work  there  doei  not  seem  to  be  anything  better 
than  Cullender's  urtiiuur<^d  vulcanised  bitumen  cables,  and  when 
these  are  prolcctud  from  fulling  objects  ami  are  kept  well  coatefl  «  ilh 
Stockholiu  tor,  Ihey  will  la^-t  a  very  long  time.     The  cables  are 

*  F»|Mr  n*d  Mora  the  iDsttiutiun  at  t;j«ctn<.'<U  Lu^^n,  .Man.  b  2S. 


almost  always  carried  down  the  dowu-ea»t  shaft,  the  i'  iihl  ,  ani 
steam  in  the  up-caat  shaft  arc  very  injurious  to  tin  aiiu juritig. 
The  cables  should  be  so  filed  that  they  will  not  be  eliuvk  by  any 
corves  or  other  trilles  which  have  a  habit  of  falling  down  the  llialL 
I'liderground  cables  are  generally  suspended  from  the  prop!  whieh 
support  th  e  roof ;  tbey  are  hvaa  fairly  tiaek  and  should  be  suspended 
by  loops  of  yam  or  loathar,  and  not  oaileil  up  with  cleats.  If  thtu 
supported,  in  case  of  a  fall  of  roof,  the  cables  fall  to  the  ground,  and 
are  not  so  likely  to  be  cut  through.  <  (rdinary  rubber  and  lead- 
covered  cables  are  often  used,  but  a  good  armoured  ruhh-  ie  j;i«atly 
to  '«  preferred. 

A1!  '.''mU  AinW  he.  niaf?i-  in  proper  joint  bnies,  ai  i.Adrs  aimiDt 
'■■■12  r-;,i]il(,vi-:l,  iiuil  .1  f.i!;;;li-  .'.wil-'b  -hould  be  fittt'l  ci:i  ci.::;i  cua- 
ilui  t  r  wherever  tiicre  a  a  juncliun.  1 '  luble-pole  switches  should 
::'it  ]„■  iised,  but  single-pole  coupled  .  -.t.  inaUy.  These  switches 
should  he  ODtirely  lined  with  slatu,  and  made  so  that  then*  is  uo 
jiossibility  of  an  an  being  (tatted  to  the  «aM  The  awitchea  •hoaU 
be  made  so  that  fhey  will  break  ^  draiit  vilh  oectain^  in  caM  of 
a  short  circuit. 

iiwUck  Gear  /or  MoioTt^—Whef  the  cables  enter  the  nndergroand 
eiigine^iooai  tlNj  ahonU  ba  connected  to  two  aiogle-pule  switches, 
similar  to  thoao  mantfoiied  fn  connection  with  the  junctions.  It  is 
most  important  that  the  shunt  circuit  of  the  motor  should  not  be 
broken,  as  the  extremely  high  tension  at  breaking  causes  a  vicious 
*park  and  puta  tremeudojn  >'tri?*i  on  the  insulation.  Bv  far  the 
safest  plan  u  to  connect  pcriiL>in.  :itly  across  the  shunt  coils  a  non- 
inductive  resistance  of  abjn'.  Iwi  .  ■  th«  resistance  of  the  fi*;ld*.  The 
current  ns«d  ia  very  small,  lud  '.i.c  ln-lil  circuit  can  Ijc  I.uvVini  with 
iniponitr-  The  author  ha<  known  the  shunt  coils  ol  a  motor  to  be 
left  r  11  i:i  1  to  be  broken  by  switching  off  at  the  suifice,  tbw 
causiug  an  enoriuoua  atiesa  un  the  iaaulation  of  the  mains.  All 
series  coils  should  alao  bo  fitted  with  a  iiinUsr  resistjiccc.  Pie- 
cautions  such  aa  thia  ndnee  the  fltth  from  tbe  airitches,  or,  in  oaN 
of  a  broken  cable,  to  a  very  great  extent. 

Motor  .Stertinj  SwildMi.—U  a  good  double  tnle  break  ia  artangad 
where  the  cable*  enter  the  engine-roam,  a  single  pule  litartiog-ewitch 
can  be  employed.  Thi*  ii  ISUier  important,  as  the  parts  of  opposite 
potential  aie  kept  wall  qntt.  The  author  has  employed  liquid 
switches  with  a  good  deal  of  aucceas  ;  but  it  must  alwayji  be  remem- 
bered that,  where  they  arc  u*ed  for  regulating,  steam  is  givou  n'J  and 
ventilation  must  bo  allowed,  so  that  leakage  is  not  can^&i  ...  the 
r(iTi!l«<nfi'>1  steauL  In  any  case,  all  resistances  should  hi?  miieao 
tha;  vill  carry  the  full  working  current,  liny  ara  sure 
t  i  h..  iHi-;i  srim.'  •.irnc  iir  olhor  for  regulating.  The  onu-s  ni  liquid 
iw.Xi  hc-s  .iTf  iif  .juhLr  irun  ur  lead,  and  should  be  mu  le  ^  ■  thit  Uiajr 
ciii  hit  cisily  e-.aauii.o.i  .iiid  replaced.  Where  there  i>  g.j,i  *11  .-.wileho* 
must  be  entirely  enclosed. 

Motor. — There  appears  be  a  lairlv  general  opinion  that  thaM 
is  a  great  deal  of  danger  from  the  cxploiun  oi  Sf*  igBlt*^ 
sparking  at  the  brasher,  «ud  a  number  of  expetiment*  faaf*  Men 
carried  out  which  do  not  accm  to  have  prO\-cd  anything  one  way  or 
the  other.  Whether  thia  Ii  lo  or  not,  it  u  perfectly  obvious  that  the 
heat  Irom  a  burut-out  omclUTi  or  the  arc  from  a  broken  circuit 
would  be  quite  eullicicnt  to  ignite  ga»,  and  whcni  there  is  any  chance 
of  gas  being  pre«cut  it  is  necessary  that  the  artimture  and  commu- 
tator at  least,  if  not  the  fields,  should  be  enclosed  in  iMn.;.  i  -liglll 
cane,"!.  All  the  terminals  should  be  made  fc  lh.it  iMl  les  cannol  i* 
a;:i.it.ntally  pulled  out,  and  the  machines  sh -uM  ■■<'  fun'ti  ci.n- 
struction  that  they  will  pull  up  at  once  in  ea<e  ol  a  bad  leak  or 
short  circuit.  It  is  well  known  that  a  (Jriiurae  armature  will  go 
on  running  for  some  lime  with  a  burnt-out  coil,  all  the  time  doing 
itself  a  TciT  gtaait  deal  of  daauga  and  developing  a  great  deal  of 
heat  A  drum  anna  tare,  however,  in  which  the  conductors  of 
(rpposite  potential  are  ekaa  together,  will  ttop  oi  once  if  there  i»  a 
shun  circuit  in  the  amtatttn.-.  and  if  proper  fuses  are  fitted  the 
machine  is  at  once  cut  out  This  is  a  meet  important  fealnre  m 
this  type  of  machine,  and  Crammc  armatuiei  ihndd  nOTerbittawl 
for  any  underground  luiniog  machinery. 

Tot.'illy  enclosed  machines  are  by  no  m-^iri-  in  favour  among 
colliery  laanagera,  as  they  are  dirticult  t<>  li  cp  ;  h'.in  and  to  inspect, 
and  the  general  opinion  «cm»  to  be  thil  .ui  ;  'li  machine  is  to  bi 
preferred,  precautions  being  taken  that  the  enpne-room  is  kept  free 
ii  i>m  giv>.  Rncloec'd  machines  arc  certain  to  M nut  iOBiO dlff  wiia 
liie  covers  loose  or  entirely  off.  It  is  pimaible  to  obtain  moton  wideh 
will  not  bnnk  down  mm  which  do  not  jipaik  at  the  brnshes,  and 
with  eanfid  ■nperviiion  and  an  organiscnl  testing  of  the  insulation 
froiii  the  switchboard  in  the  generating  station,  there  should  be  no 
danger  from  tire  or  explnsioti. 

i*«mfn«;;. -The  adviintagea  of  electric  mot  r?;  f.ir  tfii»  wrirlt  are 
obnons,  and  a  large  nnniberof  pumjia  areia  u  i .  i  '  iniiwim  i  iiMl.  ts 
are  generally  emjuoyed,  as  the.  n  i'l  1. 1*.  rm  ii.«.iy  I  the  ]■  imp  l'^^^ 
iw  water.  Owing  lo  thedari;!  j  lacr-  m  ',*hi.  li  ilniv  u.iu  iily  woi.-;, 
pump  motors  are  often  enlirety  .n,  lu-  i,  nr.  l  ^iiniit  wound  luAchinea 
under  these  circuni.<»taiice  are  ft;.'  i  .  -iiv-  ir .  Oih-  n  .ving  to  the  resirt- 
auc«  of  the  field*  rising  as  the  macinne  gets  iiot.  This  iucr«»»«e  the 
speed  and  the  armatoie  current.  The  addiUao  of  a  fair  anHMint  of 
series  winding  pie  rente  thete  diificultica  bom  aiiMBg^ 
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Haulage, — The  anUior  caanot  (j^uote  a  tingle  ii.^tain  ■  in  which 
electric  locomolira  hnve  been  empltvyi"]  in  i-n.il  unric:-.  Wire  r'lps 
haulage  appt.irfl  to  almoat  entireif  ciaj.y.i,-  !.  WiO.  l  unUnv.oui 
rope  taaulai;e  th  •  motor  iMiully  rans  at  a  cowi^iT-.t  jwc  1,  Mir  rnii<; 
pallrys  being  tUrtt  i  amt  stopped  by  meani  ■  '  fliitiht-s.  With 
Clonic  topv,  and  Uuiiu  auU  tail,  haula)^  the  electing  muiur  is  hIil  u  ii 
to  adrantof^,  thu  BmoothncM  of  staiting  and  complete  control  nvcr 
the  gpeed,  n»  veil  as  the  eaae  o(  reveisal,  giving  an  extremely  hauil y 
IiBuling  engine. 

Coal  Cv^ttint).—^\vi  motora  employed  tur  cual  jullitit;  ure  usmilly 
itrie«  wound,  and  are  subject  to  exttt'iue  variatiuns  >f  Inad  an  i  t'u 
very  great  ahocka.  Tliey  are  eolirely  eiiclo«ed,  aud  m  conaei{a«iit'.  v 
liable  to  gal  TMjrkoL  It  i^ia  uie^  difficult  to  iinwiiM  •  mor.- 
trying  load.  With  tbtN  nvtoraft  ii, m  tonne,  imperativa  that  tbty 
thoula  b«  entirely  e&elo«ed,  both  fur  the  prutccliun  of  the  armatures 
from  falliitg  coal,  and  to  keep  out  the  coal  diinL  It  is  most  important 
thai  tlTeetive  «witche«  and  cutout*  should  be  fitted  at  the  junction 
wkaia  the  motor  cable*  are  carried  I'rom  the  tuniu  eabler,  »o  that,  in 
oaat  ct  danaga  to  tin  (lestbte  cable*  or  of  bom  oat  in  tha  motor, 
botk  palaa  an  quieklf  cut  ont 

0*nernVff.—l\l»  aounint  of  ha»\  <:r  imtiiitable  work  to  be  found  in 
eulltcry  iuitullatioiia  ia  Tery  tur|.n?it;_,  nwi  it  it  appuruntly  only  due 
to  the  titrict  iiuittiivivion  and  lilgb  onicr  of  iii'j'IIi^ince  to  lie  fliund 
onioog  Iliote  iu  r««poiisiblo  pa«ilioiia  in  conii.ri<"t  that  there  are  no 
few  ai.\i'1<  tits.  With  pe.™!  worV  clfctric  power  Irani'niiaaion  ia  an 
imiiiiTi^i?  bi :■.!),  milt  tiitrr  jlmul  I  .1  k-ery  Krwt  f'<!ld  fur  extension.'. 
A"  the  Autina'  l)!is  II  <i  cutjiiiivvJ  Ml)'  muUiphiM  tuoton  is  mining 
w  rk,  III'  iiiji  in  1  )n>«ition  to  di^ouss  their  UMk  Iboj of  dia painla 
railed,  however,  will  apply  to  boUi  tytteoM. 

Aa  ona  miahap  gtfaa  BON  iutnutisa  tkin  ■HnfUMofataody 
nuaiiifc  aliat  ia  fiw  hamrMi  of*  »nfl»  of  aiMMitaaBd  dafacta 
whieli  Turn  tm»  ^imtljr  hdtm  tho  aotiM  of  tha  mAat,  For 
obrkiu  taaiona  tha  aotoaJ  loaaliliaaace  sot  gi  ran. 

A.  AMKHt^A  rtnddMand  whiak  llxod  k  llywkcd  (Bfinor  in 
plaab  Tka  na^at  mt  awiqr. 


A  DlRMMKi— Tlnae  amiatoRa  Itroka  down  one  after  the  other, 
•loniinR  lAa  pit  for  three  days.  The  fint  armataie  broke  down. 
'l*he  c>p«re  dynamo  had  not  been  run  for  aOTHial  nonUH^  oad  OB 
■tarting  up  burnt  out.  The  spare  armature  liail htta kq^ ina  damp 
place,  and  Vii  'kv  liw.i  at  once.  All  these  urmatnres  wert"  onlv 
lesnUted  with  i-umiirnpHtil  paper. 

The  bi  u-lu-  I'lu  tlirLHi  Jrr.ami.s  co-i  I'  l"  in  one  year,  and  arma- 
tures cuiiiUiiL'.y  l■r^,l^.lj  iluwn  irAiii:;  t  >  i :■, i r-hi-'.iliti^'.  The  lirusli. 
holders  werr  m;  ii;iiially  lew  in  nttniluT,  wit!.  Iiir>;i-  carbon  Mock*, 
'lliese  were  chiin^i  .1  fur  u  niimljtr  i;f  li  IiIlt-;,  wiuh  .irryiug  a  small 
block  of  carboia.  Altec  ihia  alUiratiuu  Lm  machiues  ran  well,  ani)  a 
aet  of  carbons  now  lasts  for  many  uionlhs. 

U.  A  nomber  of  instancca  uf  gjiort  circuits  have  oecurruJ,  owing  to 
tha  TCDtilaitiBg  aneva  in  tin  MmaUira  becoming  flllod  villi  coal  du«t. 
Tin  annatnrea  oROi  faoln  down  after  tiugr  bad  btan  alandiug  fur 
aome  time.    The  coal  dust  seutns  to  absorb  moisture. 

j^'.  fitciUhiaaTd. — Aiiaru  wai  started  at  60U  volts  b«twe«!U  two  con- 
tact* about  l|in.  vpat  at  oppodta  poteattah  on  •  awUali  coaaocted 
to  a  nuRdininialar.  The  laie  of  tba  awiteih  via  abonita^  and  the 
leak  waa  due  to  «  flna  Ujw  of  daap  eoal  dual. 

F.  In  anotlier  caae  a  Toltaaalar  xru  entizoiy  trarat Jomt,  ovidaotly 
from  the  »ame  cause. 

6'.  While  there  was  a  heavy  rarlli  on  the  iuaii:s  an  arc  was  started 
between  a  awitcit  om  lite  cBgino-iooni  awitehboaid  and  part  of  the 
meul  f ramewwk  anpportiag  Ikt  alnlo^  Tiiia  waa  eridaBllj  dw  to 
coal  duat. 

H.  Cahia. — Two  armoured  bitumen  cable*  were  laid  in  a  woodtn 
tratijjb,  which  wa»  clo«c  to  a  leaking  •team-pipe.  Both  ciiblea  weut 
to  earth  within  a  lew  hours  •>[  eai-h  tiilatr.  i  lit-  ir  iugh  bait  ^iuce 
l*en  fiUrd  with  bitumen,  ami  no  further  truuble  has  occurred. 

I.  A  iiiiil  f«»l«niiig  up  11  i  leal  h.id  evidently  l>ce«  driven  Ihrough 
an  armoured  cable,  peiMng  ihrougb  the  iiuuktioo  but  not  touching 
the copdurtor.  Tltia  imwame  n  eoiMMt  with  th*  conductor, 
and,  a*  th*N  wai  n  bad  leu  bat  not  a  dNd  *ntb  on  tha  olber  p<  >l>s 
an  an  waa  act  op  and  a  very  serlMua  fire  only  wwepted  bj  the  fact 
that  the  aniitaat  man;i;;«r  wait  clo.w  bj,  anu  tdepbonea  to  the 
anrine-man  on  the  nurface  to  Bhut  down. 

J,  A  common  twin  I'abla  waji  i:arricd  down  a  >^ba[t  for  li>;htin;;  ii 
mine.  *'•<>  volt*  were  Inst  in  thi«  cable,  the  volts  at  the  fiuilace  being 
lln.  111  ;  ill  the  mine  -l-'i  to  .'jO. 

A'.  A  runaway  tr,«in  of  tulia  cut  tbrongh  one  of  the  cables.  The 
aecideut  hapiviu'il  tu  n  Ijw^  i:  iit.u!.iiik'  li'iublo  j>;>lo  branch 
ttnitch.  The  drag  on  the  cables  broke  the  marble  Uates  of  the  switch 
into  aawnl  piece*,  and  an  are  waa  aiaried  (o  the  iraa  eaia, 

A  oaniber  of  ease*  have  onturn-d  where  rnnaway  traiiM  bate  eat 
Ibe  armoiirvtl  fftblei*  clenn  through. 

L.  MoUti'  iicitJut. — Owinj{  to  there  Imn^  no  utup  iuaiie  t'  e 
cwitch,  and  tlia  handle  being  put  on  tbo  w»ntg  wnj,  a  doable  potu 
mritdt  iiraa  carried  bock  loo  :*(  *nd  « thort  citenlt  oOiMiitd  batwaan 
oppodte  poleik 


il.  A  main  regulating  switch  waa  not  uatkad,  and  waa  amaoad 
to  switch  olT  left-handed  inatcad  of  ligbt-hauid.  Aa  aoeid«Bt 
occunrtd  to  the  gear,  and  tho  attmdn^  hutaad  of  awitehing  oft 

Bwtti-npfl  on  to  fttll  «iieed. 

A  iii.iilil._-  pole  enclosed  switch  was  fitted  with  a  Hbre  arm. 
The  insul  itiiiii  ul  the  libre  broke  down  and  caitped  a  short  cir«ait. 

".  A  i>ol.L'  encloHed  awitch  had  u  cast  iniu  .irm  sufiiiorting 

the  ruoviKg  oonlacts.  The  arm  broke  in  switching  on,  but  tL>  oon- 
t.icta  reroaiocd  in  poaition.  It  w*i>  therefore  in)pa>i«ible  to nriteh off 
the  current,  at  there  waa  no  double  pole  switch  titled. 

/'.  A  g«»-tight  cover  to  a  liquid  awitch  was  fastened  by  ciampe 
binding  the  porcelain  jar  very  tightly.  The  jar  cracked  when  it 
i-'i  t  hot,  aud  caused  a  partial  eartli  owing  to  leakage  of  tho  solution 

( )wing  to  inautbcient  room  being  allowed  for  a  liquid  switch 
gear,  the  *t«am  from  the  solution  cau!*ed  an  arc  to  be  atarted  bHwaan 
opposite  poles  on  several  occni>ioii8. 

Ii.  A  rtm'hie  jmIc  iwitrh  intfip  sinmt  ciictiit  of  a  roiiip-)und  motor 
workiil  [H-rti'ct'.y  \vc;i  ,  u  the  f.iuf,u  i-  wIuti  t<i:-ii:J  witli  iiu  own  motor. 
On  beiiii;  erivttil  ■.;ii,l,'r^T<.iiuil ,  la  the  end  of  aeveial  wilea  of 
armoared  le,  tl:-'  kii^jth  nt  l>i'>iakiNa  BOt  auttdmli  and U  BK 
carried  on  Wtw.^'ii  (iiu  c jnt.ict.-i* 

in.  -  in  w  itrul  La  i-a  a  Grauimo  armature  has  yone  on 
runnini?  wiUi  it  thml  araujt  in  the  armaturp.  btiminp  the  armature 
to  a  cinder. 

T.  No  record  luu  been  found  of  a  drum  armalute  •  iinumj;  nu  with 
a  short  circuit.  Sofatol  cases  have  occurred  in  which  tho  :u  maturea 
have  jiiilkd  up  at  ouce  from  s  ahoit  circuit,  the  damago  uj  the  coila 
being  very  siuall. 

V.  A  cable  waa  brought  frooB  the  magDat*  of  a  laiyc  shunt  motor 
to  a  awiti'li  in  atiuther  part  of  the  cDgiuc-room.  This  cable  was 
loosely  rur,  aud  waa  accidentally  pulled  out  of  the  connection.  A 
trempn-l-jiis  flnih  wm  tliu  r*MiI;,  the  cotnttintator  waa  badly  damaged, 
aod  the  lun  •<  .jii  ihp  mrldce  hhmn. 

r,  .-htitit  f  trctiit  of  a  compound  motor  waa  broken,  aad  the 
i^inti.r  run  iiwjv. 

<r.  Alttr  tumti  repair!)  the  series  colla  of  a  compt^^mJ  m^tor  were 
connected  up  the  wrong  way.  The  machine  f.Mvc  ^rtcit  deal  of 
trouble,  and  it  waa  some  lime  before  the  miatako  wa*  foiiniJ  out 

A'  A  shunt  motor  drinmnyoBipvaa  driven  by  a  ahunt  dynamo 
urongh  a  locg  linci  Tho  aolor  mi  andoaad,  and  the  lielda  cut 
very  hot.  Tlie  field  tf  the  motor  balag  traMneaad,  tho  cunnt 
increa.-<ed,  and  it  waa  found  to  be  inpoaaihU  to  nm  lha  nlaat  for 
more  Uian  two  or  Uiiea  boon  at  a  f ' — 
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ANALYbUiG  WAVE  FOHMS. 

TO  TBI  EDrrOB  or  tlUi  ELKCTfUOUX. 

Sir  :  In  analysing  \vuv«  forms  of  altertitiling  current  atid 
E.M.r.,  1  have  foimd  the  following  method  to  possess  some 
alvRDtagca  over  those  generally  used,  except,  of  coarse,  the 
Uewioi  Aaalyaer.  It  is  re<iim8d  to  expran  oaRent  oc  EM.V. 
ai  a  ftilodiolaiiotim  of  tima  in  Uia  focm  of  »  FondiK  saciai. 

EK«ieoB0-l-a,Oi»80-fa(aHM'i-  .  .  .  k 

where  0«>2irru  /  in  radians,  and  the  constants  <i„  a^...,b^,b^... 
&c.,  are  to  be  detormined.  Let  the  base  line  of  one  comploto 
period  be  2K  in.  long ;  it  Npresents  '2r  radians,  or  3GCdeg. 
Kreet  oriiaataa  (hrat^Odog.  and  ISOdeg.,  and  with  a  plaai- 
BMtof  nuMUM  (ho  area  enclosod  between  (baae  <Nrdia*tei» 
th*  entv*  and  the  base  line;  let  it  be  Q,  ig.  in.  Eioat 
ondiiwIeB  ihnugb  fiOdag.  and  120dag.,  and  naaaiin  (he  amt 
twdraot  (heee,  etll  it  In  (1m  tana  war  memnathn  anw 
between  ordinatcs  thnmgb  Udag.  and  IS.ndeg.,  oaU  it<|,;  (be 
area  b«twoon  OOdeg.  Bnd27(MI«it.,eaU  it  P, ;  the  anahelwaai 
120deg.  and  2'iOdog.,  call  it  ;  tho  area  between  185deg. 
and  2'2.'ideg.,  call  it  F,.  Then  the  coefficients  in  th« 
expansion  are : — 

«i"   V-         •  *i=  IT  ^ 


_  6»44P.-6-77P, 


I 


.  t-WQ,-»14<|. 

U2 
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Theae  OMBaiMta  baiog  given  in  iatht*.  It  E  Is  0  when 
0- 0  then  0,  +  a,,  +  0,  U lWIMgla«kli%bW omlllB*!,  wldoh 
•re  nnij  of  any  importMiM. 

When  11m  ourre  croswt  the  baae  line  between  mx  liaile  tS 
meeeaieiiiait  the  plenimeter  will  record  the  SffigMneelieliMen 
the  pert  above  and  that  wbich  is  below  the  baae  Hne,  so  that 
P,,  ktt.,  mill  be  positive  or  Deg&tive,  aooording  aa  to 
whether  tho  greater  psirt  is  above  or  bolow  the  &ti\b.  The 
abovo  equoiioDS  have  been  obtained  bj  iotegratiog  (be  general 
expression  betiNH  limits  vhkb  era  iietenl  bf  we  penod  ef 


huj  0,  :  r  jn:  and  are  equidistant  from  OOdeg.  ot  160de|. 
For  esaotple,  the  are*  enoloaed  bjr  the  curve 

jr*s,eae9+a,eaaS94-«,eee8tf+  .... 


between  the  limits  a-; 


P,=y^|r.rf<»=(-2aj  +  |.,-^«,+  )?. 

A  reference  to  (he  endoBcd  Cgurj  will  innke  thi.i  clear, 
the  carve  whose  equation  ia  given  is  rcsolvoJ  into  iie  compo- 
nents. The  net  area  of  the  jinr  coiriponents  between  thoao 
limits  is  zero  ;  all  even  coaine  compdnents  vanish  and  one 
loop  of  COS  is  uicasured  negatively ;  one  loop  ot  9IMS$  is 
measured  positively,  and  80  pn,— Yours,  &o„ 

Neweeatif,  Afrif  \n.  a  Wooeqevev. 


LEGAL  INIELUGEMCB. 


Ibsweil  V.  BiltUh  Tkemeoft-Hoaatou  Oo.  (Ltd.). 

In  the  Cirart  of  Appal  on  Totidav  eoiinwl  appUad  before  tlw  MmIcf 
of  the  KolU  knd  Lord  Jiutioas  Vkughaa  Willuuna  and  Romer  fur  \f»r»  l» 
ferr*  ikird  partiea  (Meura.  R.  W.  UlukweU  k  Co.  )  with  ootic*  a(  defea> 
lUoU'  k|>p«*l,  HoMutI  ihenol'uQ  wiis  tni^s!  tiefore  Mr.  J  utice  Kanawhrat 
I.<:«d(,  maid  muUad  in  a  v<r>lurl  f"r  giUiuiiK.  I  it^frtitUnU  wcn  BUIUHt 
triMB  Uul  verdict.   Th«  thini  iwrtiw  wtr«  HibKwatracton. 


In  cofiDectiun  with  lh«  kcciou  Irksd  kt  Uie  Uat  I.e«d«  i 
M:.  iuitiae  Kenoedy  sod  •  (pccitl  jury  (fullr  reportad  io  our  tane  of 
Ihr  '.;9;(i  Af  urcli;  furll.L-r  c™«M»tT«!on  of  tho  in»tt«r  omd«  heion 
h:'  Im  il-hip  ill!  'I'lU'MUy,  in  I.ondiiu,  nn  ilir  <|aMtion  ol  the  linbiUtj  .if  liuj 
lub'CODtncton,  Mcasrs.  It.  W.  Itlaekwrll  k  Co,  who  were  ibird  |x>nieii  iu 
tliaeatioii.  Aiaa  appeal  is  peadnig  bf  Miiidinla  egatail  the  decinon  ol 
thalMia  jMjHwiBHiMiaid  thaa  furllNr  eoaiUsiMiaB  •(  Um  quwuuu 
new  Men  the  OsurtrimiU  ■tend  owantn  after  Ibe  sffsaL 


J.  Oibbs  &  Co.  T.  Chloride  Electrical  Storage  Syndicate  (Ltd.). 

Mr.  T.  T.  TEltUKLU  K.C.,  morerf  r-r  parU  befon:  Ihr  (  nurt  .jf  Appeal 
(the  Matter  of  the  liuUi  and  Lord*  Jutticv  Vetigbaa  Williami  and  Ui  turr} 
00  WotlneaiUT,  oo  behalf  of  defeodaota,  for  a  atay  of  execuuou  peodiog  an 
«|ipeal  from  ibe  jud|{uietit  el  Nr.  Jgalioe  Uigham  on  defeodaou  btiaiieg 
the  aouHiiit  of  |>iaiiaiffi'  efalba  (MflT)  into  courL  Couuael  laid  Vtm  Mtko 
wa»  l>rought  by  plaintiR*  to  reooter  £187,  b»]»:iLf  of  price  <tf  goodf  »fvM 
and  delivered.  The  action  wn»  full/  n^«:r:i-l  in  Jht  HUetriehm  f.ir 
April  5  ip.  910).  Defendaata  a<loiitted  tite  claim,  k>ut  ooont«rclaimei4  fur 
£679. 9i.  Sd.  Mr.  Juatioe  Uigham  htld  that  defeodaoli  bad  failed  to  prove 
tlieir  couuterclaim,  but  aa  plaintiS*  bad  been  guilty  of  a  breach  of  c  Mlfact 
he  deprivul  them  of  llieir  ooata. 

The  MASTKIl  «F  THR  KOLIfit  An  admiUed  debt  aiid  cxMiatar- 
claiai  for  damage*.  Van  failril  cii  y<«ur  wui!ti»r:;!,iii:i  Ymi  aHoiit  you  owe 
tite  money.   Then  why  n  •(  jay  ilirm  ' 

Mr.  TbKK£LL  lavd  the  plaiiitilft  wer«  a  limited  company,  aud  ii 
tiefeDdantepsidifaBlbaMaartlbsi'in^bt  not  be  aUe  to  git  {«  badi  if 
their  aiiMSliiiier 

The  MASTEB 
with 


OFTBE  BOLIiB)  KettlieswMoatlanaustbewfnsi^ 


nncbley  Urban  District  Ooimdl  t.  Finchley  Eleetric  Lighting 

Co.  (Ltd ). 

Od  Tiie«(iay  Ur.  Justice  Kekawisti  mui  infomcd  i>y  iir.  Warris^UiO,  K.C., 
that  the  moiiou  on  ibe  paper  eakieg  tor  tho  oontinuance  of  an  interim 
order  made  by  Mr.  Jiutioa  FarMll  miuld  muat  ^obably  But  oome  befura 
lbaCiiMf|»ae  he  «*ti«ip«t«e  Oat  lersuweiild  beamoisdwbiebi 
dUpoee  <A  tlM  siotiso  and  of  the  aetioF. 


National  Co.  for  Distnbutkon  of  Electricity  by  Secondary 
Qencrators. 

nje  pelitii'O  of  M»-.  A'!Am  .Sr..r_r  fur  Ui*'  c^nfipulsrjry  wiii'ting-Up  nf  thia 
company  '-^ivA  I  rfurr  Mr.  .lu'Liir  \S'ri^hLi'h  \W''hif  *.,!iiy,  Tl»n  KTOunda  for 
tlio  petitiuQ  w«re  aatd  to  be  that  tlirrc  w«te  anumatancee  which  required 
tuah  aatlist  oaMnioatiaqi  aa  coaUl  only  be  obteiasJ  VMlarai 
order.  Mitkoer  (aid  ha  repieeiuted  AnihsUn  la 
InmiH'lf  IwM  £1.000  Tiure  wen  all«|atiaaa  ^iiit  « 
i.r'.nni.U'.'  u(  l  >ij..|.ira<  y  t  .>daliao4  {>  eawwalisn «(th the FteMb  psseat* 

iin.i  ij'.hrr  ^:^»l^^n  ni^ljlit. 

Hi.»  i,|)HI)^ili^  hi-  l.ini  H'.iii  ihr  a'ti.Urit  nf  I  hr  pc:lti'i:ifT,  "ind 

there  wac  &uclici<at.  giiiuoJ  U-.t  v\uiin^  up  tbe  t^tMBpsDy,  because  it  waa, 
io  fact,  at  jireteot  winding  itAolf  up.  The  only  queatiou  wa<  whether  tbera 
were  grouiida  for  acompulii'>ry  uixler.  TIm  voluntary  li<|uidatioD  had  been 
p.tti;:  (in  fur  l^^■o  yeir^,  and  if  |]«  di^uiwisti  tlie  i.".;ti"ij  Mr.  Scult  wuul  ! 

K--^  ilfljri'.fd  uE  jii.y  rtiii^dy  he  uit^hl  lin^i*  a^-.tiuML  ihe  [iirf._  L*i.n  f  i 
minxiQiiurct  or  in  «((aM»ii«e.  At  pr««cnl  h«  did  not  mni  •uftictent  ground* 
in  the  petition  of  one  abareholder,  who  «ai  laid  to  buv*  givaa  on^  £!>  for 
1,000  aliarea,  for  niakiog  an  order,  and  he  dinnieNd  the  petition  with  oo<l  v 


BiTAT  Pl*te  Etoctiic  Light  and  Traction  Co.  (Ltd  )■ 

The  potition  o(  llMme.  Olyn.  Milb,  Onrrie  k  Co.  fur  the  compuUury 
winding-up  of  tliia  oompany  waa  before  Mr.  Juatioe  Wright,  on  Wdnevlay. 

Mr.  KVK,  K.C ,  for  the  River  Plate  LVmpnny,  Mud  the  nitltcr  Iwl  been 
ntuidiog  »ver  for  a  very  Inni;  time,  and  be  underatood  tliat  the  pvtltioiwn 
were  >«tii>it«d  that  the  i.ly  :  tmice  of  getliog  anytliiog  for  tbo  unaraired 
creditor*  waa  tluil  an  armn^tiiiwat  ahould  be  made  Io  nell  out  the  uoder- 
taliing  in  Argentina,  and  he  waacoateiit  tbat  the  aUtttrehssMl 
generally  <m  the  term*  that  if  any  pr<icc«ding«  were  tsktO  Id  tfw  4 
hiildare'  ectlw  the  patiUonan  ibmild  have  noticab 

llweillsriisei  ' 


The  iwtiliea  of  Meaar*.  Kde  and  Alluui  fur  the  compuUory  winding'Up 
of  thia  oarpgratioB  we*  bcf.-ro  Mr.  Ju*tio*  Wright  on  Wodneed.iy.  Oa  (ke 
appUcaiioii  of  eeiniatl  igr  Ibe  pttitionir*  the  peittiea  waa  ordand  le 
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D«wb«R7  ▼.  Britiah  Wostisftiouss  BlMtiie  utd  Manufwtnrinc 
Oo  (Ltd.). 

In  the  Birmuv^hAin  Cuuot;  Court,  on  MoudMr,  RolMrt  II.  Itewbrrry, 
electric  wifMBMit  UN*  tlw  rttiwrtwl  tMtfMVt  Ml  wptiiy%  lor  eom 
(WDSkdoA  lar  •  Mrioitt  twMiil  nfehb  «Mimrt  t»  Mm  ii  Oolobir  U»i 
mhUe  «t(tag<H,  on  dtHntotiT  bthiU.  **  tto  trariM  af  tto  VUniMliMii 
Cuni«eand  \Vii«8gaCtoi.,8aMar.  Tb*  wtian  «h  tiM  fey  Jll4(a  wliite> 
home  »nJ  »  ;ary. 

It  «ii]»:ir<Mi  ::iAt  )_iUiutilI  »tn  wi  rltiiv  *l  .»  lieiglit  of  55fl.  from  llie 
ground  luuaiog  t!l«k;:rii:  mrca  kluii);  liie  in*Ul«  ut  the  roof  of  a  m«r  *hetl. 
PhintiS  and  another  warkniMi  mrkiim  oo  ladder*,  which  they  pit- 
ferred  to  toalTuldiDfc,  which  the  fortmtB  iaalnietBd  them  to  erti-t.  riaintilT* 
U<U«r  lu  l  to  be  iilaved  at  n  dugrroua  angle  in  enter  to  aruul  a  rulway 
tiu-ru^-c.  iiH-l  the  bottom  of  the  lalder  reat(>l  upoa  a  ]<UDk.  DurioK  the 
leinpamr;  abaenca  of  a  laboum-  told  o9  to  hold  it  the  ladder  dipiiol,  and 

flaintlir  wa«  thrown  to  the  ground,  auataioijig  Terj  aeriouf  injuriea. 
lefendaota  oontanded  that  pUIntifl  hail  been  guilty  of  cnolribuUiry 
oegligeace,  aa  be  did  not  work  oQ  a  acaflold  aa  iMtrueted,  and  mounted 
the  ladder  wh3e  it  wa«  onguardad. 

Afti>r  heariiift  llif  cT-idenoe  the  jurrfotiinl  ?'^r  H«f<!ndant«,  wl  jmlmufnt 
W&a  Arr-:.nlini:ly. 

An  ap|4icatioa  wm  tli>?a  {i>dK»d  on  piaintiS'e  behaii  under  the  Worknwn  * 
CanptMliiiB  Act,  out  itn  ^-uunUvration  wa«  adjourned. 


Wt  «f  tMMi  Willi  aa  alaabiad  iaiaraat  aoMnd  far  haarfi«  at  the 
Rival  Cbwiaflf  ilaatioa  doriBK  tha  paaaat  Riatar  Stttap  «— 

WPBBKB  COURT  OF  .inDlCATCBB.-COURT  OF  APPEAL. 
CHANCKRY  DIVISIOS.-Owrui  lUt. 

I«ia  at  TUoat  Eleetrk  Tnunwrnr  and  Ughling  On.  (Ltd.)  a.  Abbolt. 
(Appaal  of  pUmttA  from  order  of  Mr.  Jaattcv  Byraa,  dated  Jane  31, 1900.  i 

Chamberlain  and  Hookham  (Lit<l)  r.  Corporitiou  uf  Itradford.  (Api«al 
«>f  phuntiffi  from  order  o(  Mr.  Juatice  Farwcll.  dated  May  25, 1900 } 

(Ireat  Northern  Railway  i'o.  r.  Oreat  Nurtlieni  and  City  Railway  Cn. 
(Appeiil  of  defenilauta  from  order  uf  M  r.  Jum  ii  e  Buckley,  datrd  Dec.  19, 1900.  ^ 

Corporation  of  Wolrfrbampton  r.  Kriti<h  Klectrii;  Tnction  Co.  (Lt'l.> 
t  A]>peal  of  defendant*  from  order  dated  Dec.  20,  1900.1 

in  Tt  Madna  Klectrio  T.amwnya  Co.  (L'd.).  Electric  Conatruction  Co. 
(Ltd.!  r.  Coopar.  (ApMal  af  nluBtilli  frooi  order  af  Mr.  Jnitiaa  CoMna- 
daidy  ((or  lC7jiiNiiS^«i%hi)iidatad  Hiiab  1,  IfiOL) 

RING'S  BRNCH.-KmT  ijyaabb 
^atioBil  Wapbnsa  Co.  (Ltd.)  r.  ( 'or|iaratIon  af  HnddanlaM.  (Anpral 
of  p^atntiffa  from  judgment  uf  Jua  ice*  Urmntham  ao'l  Channel',  ilateal 
Jtiue  30,  1900.) 

National  Telephone  r.:i.  ;T.I<11  (\^r^^^1■i':^.1,  of  Turiliri.li!*'  tt>|I,, 
(.\p|iaa1  of  lilaloUtl.  Truin  ji;ilk'liinH  uf  ,Iu-[\r<  (h»iitli^:ii  .loi  i  liiinii:ll, 
dat«d  JuMlS,  t900.j  '  Tlion  twuaciiiiiiii  lu  cuu.e  iutu  the  pijiertoKeilicr. 

BritM  lUaetrio  Traoliun  Co.  (Ud  )  r.  I  lommiaaiiineia  ellBlaild  Baeenuc 
(Rerenaa  (Appeal  of  reepondaai*  from  jodgimnt  at  Jaatiien 

Kenn«ly  and  I'bilUmore,  dated  Novrmber  27,  VXO.) 

.Maxwell  r.  Uritiah  Tbomrun-llouaton  C>>.  I.'.i)  ).  U.  W.  Illacks t-l I 
tlitd  paitiea.    (Appeal  of  defendant*  from  judgment  of  Mr.  Jua'ioe 
Krnnedy,  dated  March  27, 1901,  with  .Spatial  Jwy,  Leeda ) 

Lane  r.  KUiotl  Bro*.    (Ap|ieal  of  defendiula  from  jiidgment  of 
Mr.  Joatiaa  D^p  <ttad  Jan.  17,  1901,  without  a  fvtf,) 
S><c  Trial  Paprr, 

8L  Rrlea*  Corporation  r.  I'nitid  Alkali  Co.  i  Ltd.).  (.Vpplication  of 
defeodauta  from  judgment,  or  new  trial  on  appeal  from  Tenllet  and 
Judflnanr,  dalad  DaoHnbor  IS^  IflOO^  at  (rkl  Ufon  Mr.  Juiljoa  Baeknill 
aDdBfacM  JwXi  IdtwpaaL) 

HIOH  COURT  OF  JUSTICK.— Caaavntr  C^v»n. 
Ihfirrr  Mr.  Jnttlet  Wright.— Coiopmitt  («led'ng-ap/  petilitina. 
RiVrr  Plate  Electric  X.h'H  an<l  Tr»«fi<m  i'o.  'Lt.l,).   (I'etiUiin  of  Olyn, 
Mill-,  Tunis  *  Co.) 
liiitiah  Klectroxooa  Corp>ration  |Lt<1.).   (Tetition  of  Kda  and  AUom.) 
ICational  Company  for  the  l>latributioa  ot  Khaotrialtj  bf  Baeandary 
Oettritora  (Ltd.).    (Petition  uf  Adam  Bcutt.) 

Se/ort  Ur.  JuMtice  CoMnt-//ardy.—(,CMie\  for  (rial  with  wiloeeaaa.) 

National  Sodety  fur  the  DUuiUiliuu  of  Elcetricil/  by  Seonodary 
Oananlava  (Ltd.)  n  OiUM  Adiaa  tmi  «M»t«nl^  (Awliaatlan  to 
lis  a  iff.) 

S'/ort  Mr.  /MtiM  jyrwB.  {Cawaa  far  liU  witk  nitiiHBM). 
In  re  ArbltralioD  tatnaan  ilia  JUaar  Rata  Cowtraotiaa Oa,,  Jaa»  Capel 
ad  CTiii^  Bright. 

\.„vU  ii  OoMtty  CaneQ  «l  MMrafaHim  WMMo  Sunlf  Oa^  (Ltd.) 
Acliou. 

B^fivt  Mr,  jMttitt  BuMff. 
Watropotitaii  Bleetrio  Sopplr  Co,  (Ltd.J  it  OiadMr.  AeUBii  (adimaad 

by  ofrler  to  be  on  li>tt  by  Apnl  tt). 

Sa  .jir  r.  Continental  Water  woA  Blaatxtgal  p4MNr  Brndleata  (Ltd.) 

(In  Uquidalion).  Action. 

Hrj'orr  Mr.  JuMire  Jni/ct. — (Cauae*  of  trial  with  wiluwarij. 
Brit>«h  Motor  Tractioa  <  'o.  [  Lid.)  > .  l^hcrrin.    AotiutL  (PUadintf*  to  ha 

driivftreit  I, 

ilrttiMh  Motor  t  o.  (Ltd.)  r.  Ford,  .Uiiuu. 

Rise's  BBSCH  V\\\SWS.-Sf trial  I'aprr. 

In  Tt  ArMUaUna  hatwata  Uta  Brwh  Klactriod  EnglneeriBg  Co.  and  Ika 
Oofaiaw  aC  Malta. 


Cftmn  Pdftt  {fir  Affumm), 
Kational  Telephone  Co.  a  (ToUifer  k  Co.    (Aflptal  tif  MawiaBla 

from  deciaiou  of  Judge  Luadaf  Bnitt  al  WaatouMlcr  Caonty  Oaart,) 

Judgutcnl  or  new  trial. 

S-juth  London  Ktectric  .S  ip- ly  Ci^rpiirati-m  ■ .  I'OTin.  (Appe»l  agaiiul 
eoavietaeQ  by  MatrotralitaB  Police  .HiTiatrate  uodor  Fablia  UaalUl  iL»dso) 
AataUBl.} 

A'tm-Ziary  dafimi. 
Lmdatt  Ho'ar,  Ae.,  Co.  (Ltd.)  v.  Daimler  Motor  C  x  ( Ltd. ).  Conttaat 
Karinaal  Tilipboea  Co.  <l<td.)  t*.  Eaehtage  Telegraph  C  •.  lujunetloot 
Corporation  of  Middleabrough  ■■.  Imperial  Trmmwaya  (l<t&).  Il|}lMCtiail» 
Motor  Traction  Co.  r.  Slraker.  Cmtract. 
(irceawDOdand  Batlrv  I. hi,u<.>ii    r, -.i-.j, 


MUNICIPAL,  FOREIGN  &  GENKRAL  NOTB& 

.  — ♦   a 

APfomraiiBirai  yaomr  avd  nuiBk 

Willeaden  Giiardiana  rmuira  a  comuIUdr  tlectrietl  an^iiMr  to 
prepare  plans,  &c,  for  an  el«clrie  ligbtiuK  inatallalion  at  Uiit  m« 
infirmary  in  Aeton-lane.  An  advatiatnuat  eontaina  fatthar  Wiw 
Ucalaro,  and  applicationa  mn«t  ba  Mat  to  t>>e  clerk  (Sir.  J.  UntMB 
naylor;,  329,  High- raid,  KilbiirD,  Loudon.  N.W.,  hj  23rd  iost 

Sutton  (Mdfield  Corponlini  iartta  app'KatiaiM  tM  tbe  poaitton 
of  resident  electrical  engioctt.  A*  idnitiiaiiaiK  amtatat  futto 
narticulan,  and  applieatiou  noit  ba  in  to  thetawa  dari[()lr.  Tfeoi. 
V.  HolbecheX  hj  SSth  ins*. 

Poplar  (Lmdaa)  Botonah  ConDcil  require  dcricil  aatiilHila  for 
tha  (^rratiBf  and  diabiCnting  anb-daMrtiiitiBti  oC  tin  ekotdeby 
departmeatiOBil  alio  «  mtar  naur  and  impoetoi;  Ap9UeBtio«i<t 
iin'l  inat, 


Ur.  Jotaph  A.  Jaokall,  af  Soallt  BU«M^  hia  Vaaa  appointed  aagi- 
B«<r  and  managar  of  tm  Oemnbf  alaatrid^r  ^tmrkt,  in  auaotoiion 
to  Mr.  QUbort  h.  Ram,  at  a  lalarp  of  £360  par  annam.  Mr.  Jeckell 
wa«  appointed  l>nroai;h  electrical  aoginaar  at  .S>aih  Shields  in  181)3, 

and  a»»  rr»p<,mml)!e  for  drftwinR  np  of  sp+'cificjiliotii  and 
the  d<-iigti  lit'  llie  •■le<;trii:il_v  woriii*  Ujr  tiie  Corp'jratioti.  Since  tliu 
completion  of  the  work*  he  ha*  bad  entire  chuge,  an  I  baa  teen  their 
eaptcity  quadiupled  linca  they  wrr«  fltat  started. 

Mr.  O.  Dearey  hits  resigned  hi*  poMtion  of  Jiatribiiling  ttatioiw 
aaaistant  to  the  Manchester  Cotporaiion  in  orJer  to  tak«  up  (he 
jKTfi'.tiiTi  of  a!"'gtant  engineer  to  tlie  N'otHp^;  UiV,  Kl«;tric  Lighting 
C-'.  Wliilc  wilh  the  ManchftvUr  ('.irijum'.ioii  Mr.  Dewey  super- 
vbetl  tlie  i-ic'ctton  and  atarting  of  the  whole  of  the  high-taaaino 
continuans-citncnt  ami  thioa  pnaw  Mb  atltiaM  cf  tiio  MaiMlhMtfr 
olectricily  luiJcrtatiing, 

Mr.  .F.  \V.  Piil>t  .ird,  B.A.,  Uta  acholar  of  Sidney  Sossex  College, 
Ctimbndge,  and  eeoood  inaalcr  of  tho  D  jreheiter  Qtamoiar  Sihool, 
has  liOBa  npointad  Janiar  matfawalteal  taaelnr  at  Kndiaait 
VcntafaM*  Iwhaiaal  CUDaga,  BriatoL 

Mr.  W.  BL  Woodhonie,  A.M.LiLEL,  hai  b«tt  appointaJ  chief 
alaetrieal  a«ai»tant  at  tha  Neptune  Bink  povar  staliua  uf  the 
N«ir«a»'le-on-Tyne  Electric  Supply  Co. 

Mr.  C.  Oaniett  hu  been  appointed  b trough  ele:trkal  en.; inter  ut 
Darven. 

Mr.  W.  S.  Johnaon,  of  Sheffield,  hu  bicn  appointel  clerk  ui  wurki 
at  liie  Ifej  wocid  electricity  warln  at  £2  p?r  week. 
Will)  refeneiK'C  tu  the  recent  iluuiand  for  tcl^aphiats  for  Katal 

ve  laana  tbat  tit'   i  <  n::  d  numfjcr  baa  u^w  hnvn  ubtaiaMU 


AlfratoB.— An  inquiry       held  here  on  Wednesday  into  the 

Council'4  applicatinri  fur  n  jiMyi'Tonul  flt^ctrtp  lighting  orJer.  It  w** 
stated  thit  the  luice  ol  gti,  (li«  pre.«5iit  illiirainant,  was  in  18f>!( 
niiaed  froa  3<).  yd.  to  4 1.  3d.  per  1,009.  Tlie  ("nniLi  d  jiropujal  to 
purchnse  the  gas  works,  bnt  the  price  demindf  i  wan  deemed  t,>o 
high.  Tlie  ('(iiuicil  t*«t«'l  the  feeling  of  tlie  tnwn  on  eleiiiii:  li^lit- 
ing,  a'>d  nut  of  7')!  ]n-r«i.iii.  i-uiiva.i.-ed,  Irtl  >i;:^iti<'d  intention  to  take 
the  hfihl,  Ufii  in  favour  ot  the  light,  36U  pap&r.i  were  nut  lillea  tn, 
and  .^6  agaitisL  Mr.  W.  W.  Nelson,  clerk  to  the  Council,  gave 
slaiiatica  nUting  to  the  ratable  value,  borrowing  powers,  Ac. 
and  aaid  tkati  with  iba  Mention  of  the  gu  interest,  tha  Gonaoil 
were  nnauiDanaly  in  faro  or  of  eloatik  liKbiing.  Mr.  C.  X  Biker 
(Measrs.  Qibbings  and  Baker,  the  Council's  consnlting  engineers) 
estimated  the  cost  of  the  scheme  at  £13.7.11.  the  yearly  maintenance 
charges  at  £1.'1!>S.  lOd,  and  the  probable  rerenae  £1,500. 
Mr.  J.  S.  Barnes  (the  Council's  engineer)  aUo  explained  the  details 
ol  the  scheme.  In  opposition,  Mr.  A.  <'jitnjd:*il  f  wiutoii  wiiJ  he 
tliought  the  expense  of  the  Kclienie  wo..<  nu  ttr  e.Htimatcd  and  t)i« 
revenue  over-eatimakad.  There  vonld,  be  eftimat'd,  be  a  deflrit 
of  MR 
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Ambleside.— Tte  Coueil  will  tembr  lii«ir  provuioml  oidcr  to 
tiM  WiikknMM  iind  IKitriit  Elwtric  Bnpfij  Om,  the  OsoneH 
ntnning  tlM  ri|^t  ti  yafdiiH  nt  1«  jmm  «ad  at  qdnqnemiial 

pericxl*  ttbtt. 

AsbtMimndAT-IVIML— The  elwtrieal  cogincer  (Mr.  Api>elbfe}  in 
fngKnag  ffieciRcatioos  and  olitainini;  tendere  for  tv/i  fulditioDAl 
Sm>  ttttUS  of  geoereaine  pUnt^  and  the  surveyor  (ilr.  EaroibBw} 
to  to  pMeuM  tcB^n  for  imm,  Ik.,  for  tha  jmpood  «l«strit  ininmy 
i^tHk  TlMBntcaBtn«t{iadTartiMdta«iioa««oltiiiML 

BatlL— In  the  liist  remnt  pmpaied  Iff  Vr.  U.  K  Mr  t7i;»r  prior 
to  hi*  departnrs  for  Manchmter,  it  tt  tUWd  th>t  ilnnng  the 
quarter  the  privato  ooaocctiotui  were  v<|uivaleut  to  842  B  c.p. 


Itinpi^  while  <iT  are  Kf|htS  were  aildcil,  e<|utva1out  to  1,G'''>  H  c  p. 
latQps.  The  total  now  connect^il  w.n-;  2»*  '>73.  bn?  tlw  wnmindcr  oi 
the  arc  l»iup«  to  complete  the  l..;n  lon  rn  i  ?LLiiijii,  vxlii  li  are  to  be 
lighted  this  month,  would  bring  uji  tliL-  tui.il  -111111  'ti  t-  t  j  *),0T3. 
The  capai  ily  i>i  the  worka  is  .iO,i»'i  s  liriip=.  Iti  npiirt 
Mr.  MelZiJitr  «taUsthat  he  left  the  Corporation  wilh  ilie  lull  <:yiivi'  tidn 
that  everything  was  in  irooi  workinf;  order,  and  that  a  time  free  Irnni 
breakdomu  wa» before  tLem.  lie  bad  endeavoured  to  leave  every tlii 
1&  Hidi  ft  MBditioB  M  tira«tU  Imtv  aocritieiim  opaa  to  hk  MU^^ 
rtMildBatlMCKHctod  tlitta  n«t profit  wmMm the nanlk of  liat 
jwn^  WOgttm  wfien  the  fact  was  taken  into  conaidcrdtiou  that 
BiUly  £10^000  of  plant  had  been  unremunerativu  until  the  eree:ioD, 
?i.<i ,  wat  completer,  although  interest  and  (inkia^  fund  had  been 
paid  on  thi-  amount.  The  large  increase  of  private  lighting  durinj; 
the  pa^t  <in°  mouth-H  and  the  doubling  ot  the  number  of  street  arc 
l.itii;i-<  I  uliich  latter  alone  would  bring  in  a  revenue  of  £2,200)  should 
giv*  iJiem  the  long-desire-l  credit  balance  on  thp  workins?  <if  the  new 
tinancial  year  they  were  now  entering:  uji m.  Mr.  F.  Tcngue 
(Mr.  Met/.ger'*  successor)  endorsed  all  tJi.U  ill.  M«il/..i-.T  h.A  said 
cimceming  the  conditi'  11  r.t  the  works. 

Cardiff.  -^t>  »n  juii y  w  i<  heM  here  last  week  into  tht-  ajipli  I'lun 
of  tf)i-  r:>r]niiviiiini  t  i  '.M-.tiMW  £877,6*)  tjr  the  ccinsli 'iiiinai  and 
enuipmeiiloi  eiecliitt  littUiwjya.  The  town  clerk  (.Mr.  J.  Wijeatley) 
gave  (uirticiilara  of  the  i)niel)tednes»,  rjitalile  value,  &c ,  of  the 
borough,  and  said  the  tramways  would  be  worked  on  the  overhead 
tToUejr^jrataa.  Tiaok laf ins  ce»»aBced  on  Dec.  Uit,  ndoibla 
mikwthsntt.  TiDdennvthewihcd  and  power  iMiiHi  kad 
htn  let  Ttelmietl  deltili  mn  eoppUed  bjr  the  engiiiMr  ead 
nuMger  (Mr.  AiUrar  ElliaX 

ClurtlMUn,— Tba  diiecton  of  the  Chatham,  Rochcater  aud  Dlttrict 
Etaelcie  Lig^t  Oo.  have  offered  to  aall  to  tne  CouneU  ao  in  uh  of 
thair  nadailiUag  aa  lin  within  the  borm^  tut  £9&fi0fi,  a  tgaxt 
which  ia  eooeMeied  too  high  by  the  ConnefC 

Comp&nie.i  Struck  off  the  B«gister.  'I'nf.  ivaiowin^  companies 
ware  struck  oil  Uie  register  of  jttint-.ituck  €  aijj,«iu)e«.  on  l-lh  inrt : — 
Alumtoium  Plating  SyiMiirtir.  r«n/wro,   Newtyn   nai  8k  Jtl«t 

Kletlric  Hurw  T'nunoiiwi  Syiid.  Light  Hiilwa;  Co. 

Krmidciiberg's.VuUHiiolic  Telephone     I'retuMar  Klaattkily  Hatw  CO' 
Syndicate.  Vice  Versa  PdrtaUe  Eleetfio  Lwtp 


Fi  f  i.d'i'il  oi  L'  f!  Multiple  Telephone 

lojjiri <vt.";l  'j'i'lei  !tf!rif^  F'l'^'r)?.*, 


Sj-ii'Hrnt». 


VVhitct.lo     i:|iy:trf(    L%^t  and 

l'ow«r  Cj. 


Till'  t:>ll<i»'iti^'  iin/  -.n  \:<;  .v.rn:k  off  at  the  expinliea  ol  three 
months  11  am»t  a  not  iihuwu  to  the  contrary  : — 

Au^'lo-CDntiaentsl  Mot'Jt  Sjud.  .MniJin  Cir1<ide  I'rocesaand  Acetf* 

Brilisli  Klectru-Clieaiieal  Agency.     ,     tea*  Uai  .'syndicate. 
HrilWl  WmlBeeiliii.  Co.  ftaaith  IVeawaya  Syndicate. 

Rleetrle^asunOsbftCainafeCa.  I  Piaierharaugh  Bieciric  Light  and 


l!t«ctr!<^  Light  aad  Power  Co. 
KIcctric  I  l.td 

Kloctri**  M^tn'  W  rkiog  Syudii 
I'.liKlrii:  '^i/l:  .\i!virti>ing  0(fc 
Klietoii  KlMirwiti  riwitcb. 
licnent  KlectrHral  i'n.  of 
Hl^luid  Wstor  Power  Syodinate. 
High  Power  KItctrolyto  Syudioilf. 
JohoKon  Minei'V  .Safvty  fjuiip  C<>. 
Maii!n  .^ijtf>  Csr  Syitdioktr, 


IWer  Co. 
Pitmeer  F.lcstric  Carrisf^Ceb 
."^tcsdy  Arc  I.<imp  t'j. 
Telreraph  ImproTemeut  Co. 
Tetechsue  Cuualructiun  r.'u. 
TVMftioa  SjFwHeateb 
IVebMraeEkstriCal  Engii  lecring  Cu. 

Wenlnck  Ultt  'rolytic  CVfc 
Werner  LVImium  KlcclTie , 
I  »tor  Syudicats. 


Dublin. — 'I'he  liAfatt  XttM  Lttter  it  rcapoc>ibl«  f  >r  the  announce- 
ment  Lhut  ilttsr-  ,1.  W .  S'.i-vrart,  over  who'e  contrnrt  lor  the 
station  tmldiii^-  ;:'  tin-  I'r^vou  House  a  great  dcil  n;  ':i-:i-u»sioa 
ba-r  akeii  pKice,  havi-  I  r  iiiLilil  .in  .iction  for  libel  ag»iii«t  the  Irifh 

Electric  fi&Uway  in  Barcelona^MfSM-^.  Corady  O,  1, 
Ptn/:i  Angel,  liarcelona,  have  accureii  frniu  ilii-  nnin  i  ^ip.i'.iiv  .i  can- 
ceasion  to  build  an  electric  railway  nearly  &  nuie;-  in  length  round 
tha  M«iy«iafc  —uiiImil  The  tm,  it  ia  euted,  are  to  be  dravn  bv 
elcclrw  loeomotiveii  Theehlefenf^neertotbe  project  i*  the  Martgni* 
Artnand  de  linurbon  NeiUon. 

Eiectzlc  Ezpresa  Eatlway  in  Buasi^.  It  is  reported  thjit  a 
|)ropeiBl  ia  before  the  Hnmian  Ministry  of  Railways  for  the  coostruc- 
tioa  «i  an  electric  esurcaa  railway  between  JiU  relersbura  and 
Xeaeoir,  ft  diataaaa  Of  610 


Electric  Traction  in  8t.  Petersburg.  '1  h.  wl,.-.!-  -.t  tj;.-  tnm- 
way  hoes  in  .St.  Pft-.T-lnir.'  V^\•r  ii:nv  |Ms^c,i,  hil^j  the  p^isftession  of 
the  municipal  auth  r/.n  ",  wji m.'  il>nn-  I fj  advertise  for  pmptisals 
to  convert  the  whole  ol  the  lisivti  to  electric  traction.  It  is  intended 
to  adopt  the  conduit  systent  for  the  centre  of  the  city,  and  the 
overhead  system  in  the  suburb*.  All  the  present  lines  are  single 
tra;;k. 

Ouemaey.  — Tlie  equivalent  of  over  S.WX)  8  c.p.  lamps  are  now 
couut":te<i  t'>  the  ojnipnny'4  maina.  A  ndaetkn  in  the  ehailp  for 

ek'clric  current  is  annuunce<). 

He&doS. — Tlie  Itoard  of  Trade  hax't  dcfcrr  :  i  ih'/  revocation  of 
Ihf  ("■>nncil'fl  provisional  eleclrii  lighting  orJer  lor  12  mintiu 

ti-Hiii  M  iy  17. 

BolyweU.— A  eommtltae  hia  been  f  aimed  to  report  upon  electric 
lightiag  nattarfc 

Horley  (Sorrey).— Ttie  Oonncil  have  received  intlmtiioa  Aaf  a 
local  company  is  being  forinc<l  to  apply  fur  a  provialenal  eketrie 

lii,'Vitiliu'  iinler. 

iBlington  (London;,  lu  lj<..'ccuiU>c  the  Lighting  oommittoe  w«re 
inatnand  by  the  Council  t^  report  upon  the  condltumand  woiidttg 
of  the  aleetTicity  deDartuient,  and  a  lengthy  report  luM  BOirlnen 

issued,  stutiog  that  tlic  committee  have  not  deemed  it  necessary  U^ 
consult  an  electtical  ex(>crt  They  hail  visited  the  electricity  works 
of  St.  Faucros,  Slioreditch,  Hunpslead  and  Huuuner8mith,aud  with- 
out in  any  way  depreciating  tbeu,  had  arrived  at  the  concltuioa 
that  n?n  ■  f  thctu  «  il  l  1,  iircomp.mson  with  the  works  at  Islington 
iitiiLi  a-  rt„'ar.l  l  iral  i' ity  jf  the  builJio-^s  or  quality  of  the 
macUiDciy.  The  reasoiH  why  the  undertaking  in  Islington  ha* 
hitherto  Vailed  to  prove  as  rcniuner<ilivc  as  those  of  St.  Pancras, 
UnmpAtvad  aud  Shire^litcli  were  mainly  the  small  output  and 
relatively  laige  expenditure  in  capital  a»d  wa^c,  and  that 
the  nropoition  oi  uuremuneiative  street  lighting  wu  greater 
in  Islington,  wben^  out  of  tha  total  uniia  aold  in  uSd,  practically 
60  per  cent  was  a|ip1ied  to  atieel  lighting,  and  In  Hampiteed  8  per 
cent.,  St.  Paucras  UJ  per  cent,  and  .'>horeditA  22  )>i;r  cen».  only. 
The  relatively  small  output  in  Islington  wai  du  ■  1 1  tlic  fact  that 
until  recently  the  object  i  f  tin-  iiodertakiog  had  been  tu  ^  if  i  ly  »he 
more  important  bu»ine.—  i  intn  ^of  the  borough,  and  thai  v.  it  nty 
Were  those  fcatterwl  and  at  wide  interval",  btit  fh-'.r  b  )iir^  of 
eoniuuiptiun  were  limitci  during  the  winter  m  .:it!i~  t  ■  an  iv-rsge 
of  lour  or  five  hours  per  night  and  in  the  f^iiiimn-r  t  >  pr  '  il  ly  one 
or  tw  i  In  tra.  The  result  wa»  tint  lurii..;  tSii-  i,'rraiiT  jiart  of 
every  i-i  houn  much  valuable  niachiueiy  and  plant  lyinj 
idle.  Aa  to  cepbal  eipanditiiH^  the  Islington  eito  is  dMinad 
more  costly  than  thit  in  any  otherbotough  except  ShmedHeh.  Tbn 
capital  ecet  of  the  site  was,  the  committee  submit,  justified. 
TbebnildlDgs  contain  plant  of  a  capacity  of  6,500  H.r.  completed  or 
in  courje  of  erection,  and  there  is  room  for  a  further  &,000  H.r. 
The  machinery  and  plmt  was  of  the  highest  quality,  and  the  miint 
cotisirteJ  t  f  M-t  imn  fTiiluits,  through  which  were  dr»wn  heavy 
do  .IjIh  stLvl-nr:aor.rcd  lii;,'h-tension  cables.  The  low-ti-ri-.;  :h  dis- 
tributors were  Bt«el-armourcd  and  laid  in  earthenware  pi|x>«.  The 
high-tension  fee  lers  were  so  laid  as  to  enable  any  portion  of  a  m/iin 
to  be  Isolated  in  case  of  a  fault.  In  wjrking  expensei,  interest  and 
idnkiog  fund  have  been  included,  but  the  repart  states  tliatbatfoc  the 
diiUcuUy  the  lato  Vestry  bad  in  obtaining  the  consent  of  the  County 
Cenneil  to  certain  auiau  loans  for  machinery  for  cxkaaddoa,  thooa 
eztiBinens  vonld  have  liein  in  working  order,  and  the  cart  (£90,000) 
wonld  not  have  involved  a  dead  charge  of  ajiproximately  £l,^». 
^e  expenditure  under  wages  was,  fmiu  any  siandpsint,  bi^'h  com- 
pared with  either  St.  Pancraa,  llamp.iitead,  or  Shoredilch,  due  lo  the 
fact  that  l.slington  pays  a  higher  rate  for  lalour  than  any  other  under- 
taking in  London,  aud  ut  the  same  time,  CTntntry  tc  fhe  pric-tif"!" 
obtaining  elei  .vl„:rv,  umi  lriys  no  apprentic<'.s  or  ir.ijir  jmt ..  X' 
regartled  otli^-r  wr-ikiiii;  c^il  k^p^  Islinjjf'm  compared  tiH".rii  iMv  >i  :tU 
otlit^i  li  rmi^'i".  Si:ii  1-  t?n— -ta"i' '11  «  .L-.  i"';t-.:iied  in  Match,  l  '»^'''>,  Duly 
on  four  or  hve  occn.-.uji-)  Wv<;  tum^  tli  iu  nu  individual  cuu«umer  at  a 
time  been  deprived  of  light,and  that  when  thoss  exceptional  iatemp- 
tiooshaw occurred  they  have  be«i>  limited  to,at  must,  eight  or  ten  eon- 
snmeiB.  Farther,  do  explouons  or  aaeident*  of  any  kind  h^tvc 
oecnrred  since  the  ioatallatiao.  In  conelneion,  the  cooiniittee  view 
the  future  pn>^peets  of  the  vadertaking  with  c)uridcn::e,  provided 
that  for  some  timetoconeanyfiutherextenMonit  of  mains,  esfiedally 
fur  street  lighting,  U  avoids  i  The  n^port  concludes  as  follown  :  — 

■  We  wuuld  i>ul.  however,  have  it  gu  (ltiU  as  the  view  of  tlis  oi>inin>itee 
that  the  citgiv  t  <>(  tli«  rli-ctri'.-  Iii;ht  instalUtiou  bclouging  Xsliogtwi 
i-liould  bo  uuurily  one  of  prulit.  W«  believe  that  tl.e  sauiurr  aadjarsn  the 
nv>ral  effect  of  sccuriug  »  I'rillisiit.  wbolesim*  ami  vieaaly  UlamuiBnt  for 
the  atreeu  and  f<>r  the  pritate  use  of  rcHideiits  of  thi;  liar<>U|jh  is  worthy  >' 
oondderatii'ii  by  a  pubiii;  I>.)ily,  »lt.  ;-etber  spirt  ir-ym  pruht,  airl  il  U  on 
ttie»e  cohiMt  if  i"f!« ii^itils  the  C  "iiiol  miHl  L>i»o  their  juKtilicatiim  a» 
L'leclrio  li.'iit  ui:  !v:  t\U'-i  ^. 

A  motion  to  ttc«ive  the  rcpart  having  been  made,  Aid.  Tomkin- 
moved  an  amendment  that  the  last  two  lines  (as  t')  the  nndertakiag 
being  run  on  anything  but  a  proftt-earning  baus)  lie  deleted,  and 
after  distnirion  thie  was  cairied. 
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Intemationid  BnUdinf  Trades'  Exhibition.— 'I'tiis  e^Vibrtinr. 

inbeiiif;  held  at  tho  AKTicttltmal  Ilall,  lalin^'ton,  lyoadou,  .vitil 
April  :iT,  (111-  exhibits  dealing  main) v  with  architectural,  ^mitatv 
and  general  building  retj^uuiUs.  The  eihibitot't.  howi-ver,  include 
the  Conduit  and  Ir^  luli.iii  T'  .  ,  wr.i:  -h-'K  lb<'ir  "v-ti'm  f»f  .stpcl 
armotired  ir^nlaletl  ■  ii  lvnt  ;  tli  Uuili:iiil  1  Ic'.t  i 'n  ,  -linw- 

ing  v«riou«  slvlf"  o(  elfctrir  la  htitor-  ;  Mc«atti.  KiHlou,  Pruclor  <fc 
CV,  Ciw^ley  Bron.,  Mcldnn.js  !'  iV, .  .  k  &.  Wilcux,  «tid  \V.  K  Stan. 
Uy.  liriiirK.  FUmitt}',  Cirkt>v  Ui>odal1,of  Halifax,  and  39,  Linu'- 
MfMt,  London,  but  e  an  eibil>it  of  their  '-Tcun"  tcxtilt-  belting; 
Mr.  v.  Hviler,  of  Soho-aquaro,  London,  ihovrt  aoinc  iotcr«sting 

rHWM  of  lnuiii«red  imovark.  An iatnctiii^ eihibitalio  ■»  tlmt 
Iks  BHtUk  Urallto  G&  -rnhn  Aow  tunplm  of  iiuit«ritl  for 
wUch  Mod  tattalation  properties  are  claimed,  tof^ther  witVi 
fXtoHBM  ligbtBttli.  The  ianiea  Koith  and  Bkckuian  Co.,  of  i,, 
Paningdon-ttvtnue,  lyundon,  K.C.,  bore  on  show  mrmi  txtatfAiu  of 
Blarkiitan  combined  electric  lans  and  moUH^  ud  tbs  irnltcd 
A')be»to«  Co.'i  «tand  is  as  attractive  as  usual. 

Leish  (Lanes.).   ContteillaT  O.  Shaw,  Major  of  Ltigh,  at  the 

annual  dinner  of  the  Leigh  Hjmn  flub  on  Wedm-sday,  referred  to 
the  extensive  new  cable  worbii  nnw  being  erectt^d  by  the  Anchor 
Klectrical  CSsble  Go,,  of  whicli  he  it  .1  director,  and  iiitimau-d  that 
these  wem  bnt  the  pmmrwra  of  other  extensive  worki  to  be  built  in 

the  'ii^tritt  in  coTioprH^n  with  'li->  i-Ii-ctricil  iin  i  iiltit  i  indu^triet. 

I<8lth..— riie  clurge  for  electric  current  has  been  reduce  J  from 
Si.  to  4d.  per  ntiit.  Ttiere  are  now  aboat  S80  aoasaina(»i  icpKMntiDg 
OB  eqnivnTent  of  SS,H3n  R  cpu  lompe  eoaneeted. 

Lewes.— A  c  mi-itur-  has  bcoB  foiand  to  rtport  ttpon  tha  coil  of 

erecting  electricity  w.  .[k  =, 

Li(ht  Railway  1 1  ■  l  glii  UiuUay  Coniii)ti<«i<»Bfr!i  hm  sub- 
mitted to  the  B'lard  of  Tr.ide  tli'^  order  for  the  oon--<trnetion  of  light 
(electric)  railway;  in  the  districts  of  Wor*brfi'  and  Hoyland  Nether, 
and  in  the  purith  of  Tankerdejr,  in  the  West  Biding  of  V'orlci'. 
ObjeetioDS  >>y  S7tli  iatt. 

Haochester. — In  the  cstinutea  of  income  and  e.xpcnditure  of  the 
Blecttieity  committer  for  the  next  financial  ytar  a  deficit  of  f  .'i.OOO 
h  anticipated.  Last  year  £4,0<  O  was  vot«d  in  relief  of  rateo,  but 
the  r««erve  fund  of  £1.1,0(  0  will  be  drawn  upon  to  met  t  any  defi- 
ciency on  n«-xt  year's  working.  The  Gas  ccnimitt«e  al^o  announce 
that  they  will  not  Ic  able  to  contiibule  more  than  i'll.tK'O  in  relief 
of  rate*  inntead  of  tb«  >mm\  i;50,0('(».  On  the  other  hand  the  TrAin- 
way.s  comtuittte  es|ni:t  Ij  "imvo  a  surplus  of  £2v,r,00M  the  end  of 
tbeir  fiiat  yeai's  working.  Tbu  capital  account  of  the  Tramwnja 
oonorittoa  dow  staads  at£li9&00a 

'flu  Ekctricitj  coousilleo  has  MMlTcd  to  charge  the  Tcsiaway* 
oonnlMce  for  Mtolvia  eunant  ]|d.  jmc  anil  for  the  flnt  few  iBOBtli« 
bf  91^  of  ncporiineat. 

Uidsomer  Norton.  .1  r«p-)rt  on  the  pronoaal  tu  Htabllah  elcc- 
Iticily  works  hai  been  ordered  to  be  printed  lor  distribution  among 
iiiembcr«. 

MnnicilMtl  Loans.  — A't'ii/nW  /Town  t  'juneil  Hm  obtaino  I  snnction 
ton  loan  of  for  eifctin^;  i  lvL-ti  1  -ity  \v':»rl:». 

H'olittrhamhlan  CorporMion  have  secured  aultiority  to  bjrf>>w 
£58^042  for  electric  lighting. 

AfMHod  Oorporatioa  have  been  authorised  to  barroir  £I5,0J0  fir 
cleetna  lighting,  bat  tho  Local  Oofommnit  Awd  hava  lafnaad  to 
ssnetioa  a  losn  of  abont  t$flOO  tut  wiring  prcmiaca 

Monicijial  Telephony. — ^Tha  Tnnbridgc  WclU  Corporation  tele- 
phone depsrtment  t»  bn«y  placLsg  before  potential  Ui«rs  the  nilvan- 
tage*  of  the  iniiuivipal  ^vsicra,  and  the  special  nssons  why  support 
should  b«  givtu  by  the  burghers  of  Tnnbndgo  W«}|stothoninnicipal 
mdcrtaking. 

Tho  Bliabtoa  'I  own  Council  yealtrday  (Thursday)  decided  to 
proceed  with  their  tchcmo  fur  the  conttroction  and  caiiiipnient  of  a 
municipal  telephone  exchance.   Application  b  to  bo  aiado  for  a  loan 

t-if  £'iri,<1<ii>  iVir  farrvitif;  o'.tt  the  w.irk. 

Mr.  .-v.  U,  ISfiitc-it,  L  IS  r. .UilMl-iI  l.y  llic  AbiTiiicti  i'oTp-^j.- 

Uou  Hi  it-|H<li  uu  sli«  ((Uti^liou  ut' ciUl'l.iluug  J  luuaiupkt  tetepliouc 
exchange. 

Mtinidpal  Trading.— The  Shoreditch  (London^  Roroogh  Council 
recently  informed  Meairs.  Anblet,  Harry  &  '"j.  tn.it  the  company's 
.Matvmcnls  as  to  allegKl  unfair  competition  r-n  the  part  of  the 
r'ouucira  wirin;,'  department  (jee  Tht  kUetrictap,  M.-itlIi  L'2i  were  not 
correct.  A  cecocd  letter  has  been  forwarded  by  I'm  cuuipany  asking 
the  OonncU  again  under  what  clause  of  the  Municipal  Lighting  Acts 
nowir  is  taken  to  become  coulriicton  to  conaamua  for  suppiyiog  and 
Ittii^gnn  atootiial  plant.  As  latopayors  tho  compaay  contend  they 
aio  sntiuod  to  a  ^eiHe  tcpty  to  their  inqniiy. 

Mossolbtugh  —  Jvlinburgh  Ciuncii  decided  on  Wcflne.'iday  to 
exerciie  the  right  conferred  on  them  by  the  I'urtubello  and  Muisael- 
hmjgh  Tsamwaira  Oidor,  IWW^  and  notice  is  to  bo  sarrad  npon  tho 
NatiOHl  Blootrio  Tkailun  Oo.  Ki|uiring  then  to  tninfot  to  tto 


CoipoiBtioB  Iha  powaia  giantsd  Itr  tho  oidof  fbr  Um  coBilRwtioB  of 
elteirie  tramwaja. 

HttttilBVtaA'->TlMOoiponUQaUtoae<|nirolha  local  tnunwi^ 
An  offer  of  £37,fl00  has  been  made,  hnt  tho  eompaof  ask  £15,000. 

Obituary.-  Sir  F,  iwjinl  W.itkin,  a  proiniiicnt  lignre  in  thf  mil- 
way  world  froju  the  oaxly  for down  to  last  year,  pa&ieJ  ttway  on 
Sunday  last.  Hit  Kdward  wai  for  many  years  chairman  of  theSonth- 
Ka«t«rD  11  ill  way  and  the  Metropolitan  Roil  war,  and  was  iostrumentol 
in  bcingiDg  tho  Great  Central  Bailvagr  to  iH  LgiKhw  tamii«n  Mt 
UisiyloMUb  He  only  retired  from  aetira  aaMdaftoii  witt  his 
niimerout  railway  schemes  a  few  months  sga  He  was  associated 
during  hi«  bu«y  career,  cithor  as  secretary,  mani^{sr  or  director,  with 
ni'-r-t  of  the  great  lines  of  railway  in  this  eodntrjri  and  with  the 
I  ;  !  Trunk  of  Cioada  and  the  Eric  of  (bo  United  State*. 
Sir  Kdward  w«s  bom  in  London  in  1^1)1. 

Paisley.— The  Finance  committee  Iwb  reported  a  deficiency  in 
the  electric  lighting;  sjecomtfor  the  TwrcndodDoSLSl  of  £4.721  la, 
and  it  Iisr  been  decided  to  provide  the  deficisnogr  out  of  tin  randi  of 

the  Qaa  department 

Paris  Metropolitan  Railway.- It  is  claime<l  that  the  new  under- 

grtnnvl  clL-i:lr\-  railway  in  P.irin  bin  bsTiton  tb'>  -prld's  record  for 
thi-  imtiibiT  of  jm  •Hon^v"''^  cirr;>j'l  lor  .1  v  i  t'lrce  m  >athi,  thui 
number  bcin^^  far  the  period  from  Jan.  1  to  March  31,  1901, 
ll,3ia,7!)9.  TTha  nnnbcr  eanriad  on  Eattor  Snndw^  alone  was 

185,216. 

Foterboroogh.— An  inauiiy  wil^  IkM  hero  last  week  into  the 
opuiicatioa  of  the  Council  lu  i^urrow  i;i2,iiOU  for  electric  lighting, 
to  be  employed  es  follows  :—(.'oiupletion  of  present  works,  £fi,000  ; 
extenduu  of  plant  and  utaimi,  £6,(X)0 ;  street  lighting;,  £1,200.  Tho 
dtj  enginaar  (Mr.  J.  CI  Gill)  gavo  ovidanea  in  aappint  of  the 
applieanon  and  snppUod  tho  neessnry  toehnical  details. 

Baniagato. — A  committee  i.s  to  report  upon  the  e\i>e'iii.'iii  y  oi 
carryina  out  the  term»  of  the  Council's  provisioasi  electric  ii^bting 
oidw  obtaiaod  in  IflOOi  The  oosnnittoe  have  power  to  oofiiga  an 
electrical  expert 

Bichmond.— The  CouncU  arc  oppotcd  to  tlie  i;ii  lmi'jnd  irrev 
Klcctric  Light  and  Power  Co.  undertaking  the  supply  of  electric 
current  in  llesion  and  Islewortb,  and  the  town  eierk  has  hosn 
instructed  to  apply  for  an  injunction  if  neccsMry. 

Stepney  (London).— The Bor*>i::li  ''unuril  (\r,>  mikMi^  osti-tnioiH 
of  their  arc  lightiii/{  systeni.  On  Wednestlay  euriettl  ;-iviulii- 1 
on  to  the  10  arc  lamp*  which  have  been  erected  on  the  weft  nf  tin- 
Tower,  Toirer  Uill,  uortli  of  the  Tower,  and  south  of  Trinity-sqture, 
and  as  Ut  east  aa  tho  Mint  and  the  Minoriea,  and  in  a  few  weelU  tho 
whole  mute  ii  to  be  rimilsrly  illnminated  in  almoet  a  direct  lino  to 

r. 

Bmoke  Nuisance.— The  London  Cjunty  C'>un<:ii  li:tYLng  drawn 
the  attention  of  the  St.  i'attcras  Borough  Council  to  aa  alleged 
mii-aoce  arising  from  tlie  iisus  of  black  raioke  from  the  generating 
»tatioa  in  Laugford-strcet,  tbo  PnUie  Health  committee  has  sought 
Irg^l  opinion  whether  the  Boroogh  COoadl  could  proceed  legally 

liiiH  one  of  its  own  departm«ntt  for  an  offence  under  the  I'ublic 
Ht'iiliii  (London)  Act,  1891.  Thii  opinion  is  to  the  effect  that  no 
!>ucli  action  woald  lie.  At  \Vc<lne»<lay's  moeting  Dr.  W.  Saitb  aaid 
additions  were  being  iiiadi'  in  the  furnaces  whldi  it  was  bopadwould 
effect  a  comiderable  improvement. 

Swindon.— Following  Ihi;  rt^ent  visit  of  Col.  Yorke,  of  the  Board 
of  Trade,  a  provisional  order  hu  been  granted  to  the  Corporation  to 
construct  tramways  in  the  bnraagh.  A  site  for  the  generating 
station  has  been  secured,  and  Messrs.  Sicmen<'  TSrn?.  k  Cn.  have  the 
contract  for  the  equipment  of  the  station.  -\  'u  int  1  1  mile)  of  raih 
{2k  miU*  double  trAci:)  will  be  hiid.  Mesiri.  Licey,  Ciu<>hngh  and 
Sillar  are  consulting  eogioeerH  to  the  Swindon  Corporation. 

Tenement  Lighting  .\  n  jiort  has  been  nrepsred  by  the  \\'c»t 
Ham  loruugli  .  li  itiinl  ^-Uf^w.^i  r  (Mr.  J.  K.  liock)  on  the  electric 
I'S'iliiig  of  arlUi>ii»  dwcliiut;-  ^fr.  Kn-k  pninta  out  tbut  wh'iu  it 
wa--  <i<.-ctded  to  install  tbeclei  trid;::lii  in  ihf  l;etlii'U-iivc-i'ii:>  housts, 
aud  to  make  a  charge  of  6 J.  a  week  lur  current,  tiierc  wjia  110  precedent 
regarding  the  coat  of  supplying  the  electric  light  to  artisans  dweU- 
itigy,  ana  th-.^  mual,  therefore,  be  regudcd  as  a  tsit  ctse.  In  order 
to  coin  an  idea  aa  to  ttie  act  oat  ooasnmptiou  of  light  in  theae 
dwellings  a  nietar  and  demand  indicator  was  initalled  to  register  the 
total  currvut  used  in  each  block  of  hou'ci.  lly  treating  e.irt  Mock 
as  one  consumer  it  is  p^H><iible  to  show  the  differenca  lifit  .\  i',>n  the 
actual  price  obtained  and  the  price  which  would  have  been  obtained 
if  the  current  bad  been  told  by  meter.  The  readingi  ranged  from 
July  to  January,  tho  heaviest  half  of  th«  jeur.  If  current  is  sold  br 
meter  a  deduction  ■>(  I ;.(.  ju  r  w,  ;  ).  from  tho  inL-ome  from  each 
d  welling  i«  net c»t«ry  to  provide  int«r<*t  and  repayment  on  additional 
capital  exDenditiire  incurred  by  installing  meters.  The  annmil 
saving  in  tJie  cu«t  of  cleaning,  poiating,  &C.,  mtist  also  be  considered, 
and  aatho  Osrporation,  as  ownar,  banwied  by  that, Mr*  Bock  thinks 
it  ii  jnititaUo  to  charge  a  poition  of  tto  eoit  of  tin  doatrit  light  to 
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qllart«l•^— 


The  feUowlog  are  tfa«  ftgan*  for  tht  two 


Quvter  ended  SepL,  1900. 

Block  1 

(20  teoemenU'i 
14  wrck*. 

Uldck  2          IHook  3 
(16  tenemeote)  (18  tenirmente) 

week-.           11  wrrks. 

'  nils  ri-jji'lrrtd  by  meter  ^ 

Average  iiricr  i<er  tvoeinMit  \ 
(ler  wf»k  hj  lucter  ) 
Av«naoprie»«Maiii«d  ... 

105  T.l. 
£8  1(K  lOd. 

w. 

137  M  7d. 
348  >t  2r). 
|bw  17a.  lid. 

6.1. 

l&O  at  7d. 
232  «t  '<i3. 
£6.  6<.  2d. 

Till. 

6d. 

QnaitM'  oiM  Jw.  A,  190L 

(20  If-nrmrnt-'j 
14  weeks. 

r.W\L  2 
14  wwkit. 

nil.,  k  3 

Ui  tenenitTitJi 
la  week*. 

Unite  regielered  iff  netor| 

Avei»g'*|  1'  i  :*<•  p"^  tenemeoH 
Avenge  price  obt«iu«d  . . . 

192  M  7d. 

Is,  21.1. 
bd. 

160  at  7d. 
1,186  •kSd. 
m  lU  Od. 

I,.  3^,1. 

6d. 

246  at  7d. 
1.980  IX  8>L 
£17.  St.  4d. 

1>.  Id. 

6d. 

Avnage  iniee  per  tenement  per  week  for  balf-|«ir  it  mM  bgp 

meter  (drdurtin?  1 M.  (in-  repayment  of  malirt}   9ld. 

Average  pri'  x       ti  nrnu  i)t  per  week  received  fir  Mm  Ittlf-Jtir 

(dcducliog  l}d.  cotc  of  lamp  niicwali,  ^i-.J   <SJd. 

Id  order  to  place  the  arti«u»  <lwellingi  od  the  aame  buit  aa  cirdtnary 
conaiimen,  tl  u  tbejvfore  ncccauTy  either  to  increase  the  ciiarKe  per  week, 
to  inat*)  urdisary  mtere  aod  dr  >x./tci'l  indicator*,  or  to  iiutnl  |>rep«ymeot 
or  peony -ia-tbe-alnt  meter*,  it  tliL-  |  : -  pay meat  meter  i«  adopted  it  will 
be  neceiaary  t"  ammRe  »  fii^'l  initf^  i*ruuit  at  which  tlw  tiRhc  wit'  b-;' 
fupplied.  The  prewn-.  i-hari^i'»  f  r  flesiricity  are  7d.  [n:r  uuit  fur 
avenjce  of  one  hour  per  d»y,  and  2<l,  for»ll  unila  after.  .XocordiiiKlj'  if 
Mm  light  i*  used  f4>r  ao  Averitge  nf  on*  hottr  ptr  4>f  Ih*  aierage  ctwi  «r<>ii  la 
iMVd.  per  uuil,  two  hour*  AJd.,  tbre*  boar*  3|d.  Hm  »h<>le  iiumtian 
the  C(Mt  dofieuds  uu  Ike  probable  period  during  which  the  mAiimum 
numlier  of  li);ht«  are  uaed. 

In  conclueiun  Mr.  liopk  in»l!i*«  "he  f  tlowing  mf:,;^rtiont :  — 
(1;  Tlial  pre[4iyment  tnrtt-r.  I.e  m-i .illuil  m  ,\':.  ih.-  ai  run*'  In-Uin^'., 
j2}  That  any  coiiaunivr  may  hnti-  •  pre|syoH-ut  meter  iu^uUed  for  a 
wmtrn  diipjini  it  Ik*  iHtallaiioo  doe*  iwt  eiceed  S  inptnt  (8m  16  ^  .p. 


toiniia  at  IflO  volti^  or  tun  16  cp.  Iam]«  at  90O  voltiV 

(3.1  That  the  charn  per  unit,  if  prepayment  meter*  are  u«cd,  ibgidd  be 
4id.  prr  unit  lat  ihli  rale  one  8  c.p,  lamp  would  co«t  Id.  (i>r  (even  lioim). 

<l  Ttic  I  ri  ]  ivment  mtirf  °HuuId  oalj  be  imtallad  ■(  tliii  ntt  in 
piiv^tr  .iwi'.liuK.'.    iiv  o  Lmviitii.:  r  ii  r-|ii-||  all  ilmlliiifl  hmiaM  iin  nffiirrt 

the  >imc  tiTiijs  m  il.i-  vrti:  ,iri.-'  .IwclUng*. 

Ihe  Telecnph  Sorvica  in  the  South  African  Campaign.— 
In  the  cotlTN  of  Lord  iiutieiUe  i«:p<urt  un  ttic  adviccii  ol  tlie  viiri< 
unite  of  tbe  force*  actiog  in  the  t>outb  African  military  opi  riti'in.', 
am«<d  of  pxm«  h  awarded  tolhe  telegiajih service c<it«bIiab>-J  nu.kv 
ibe  auperfiaim  of  U«uU.ik»L  K.  Hippial^,  RE.  After  ^i.^tiug 
ibat  "bo  portion  of  tbe  army  baa  bad  more  work  or  greater  icf  >ii 
aibilit;  tbau  tliia  brancb,"  Lord  lioberls  proceed  a  :— 

With  a  |ier*oniiel  of  25  ul!i<er«  and  1,221  operatorv,  liiteemen,  hi-,  (of 
whom  (our officer*  and  163  N.(.'.0.'«  unr!  mfti  tisve  .liod  ur  Inn  Inraltded), 
nearly  2)  millioe*  of  mc>*ag(i*  bnvr  ii-'  u  l.'Jilt  MirJ,  (tunn.:  the  paH 
13  DutotiM,  wHnc  of  tbem  caouisiDg  a*  mauy  aa  4,000  wurd>.  Tbe  tele- 
gnph  nauna  takn  ow,  wfahtJ,  and  maiiitaiiiai  oaond  l^M  nilM 
bliBBlii,iifiii«w$,<KIOaiBi(aiirwlrc  la  aiMltlua.96Biuilea«tairniM 
have  been  erected  an<l  1,145  mile*  <■(  cable  laiil.  Circal  i-rniUt  ia  atao  due  tnt 
the  '|uick  way  repair*  In  the  bum,  au  (r«|ueolIy  interrupted  by  the  l!u<rr~, 
have  been  uuHed  out.  'llii*  i*  n  moil  >liingr?i m  sprvi-f  n  titue  ia  alway* 
a  chance  that  the  rnf my  m*j  i"^  lyii:>(  m  vnii  noju-  'TFnk,  but  there 
Imu  b«cu  throughout  tbe  mu9b  aobeaiuting  piomptitade  )n  it*  performaDce. 
ThayiHBg  oSleaniiicliaraa  of  eabtocaitohan  alio  kad  porikm  aork 
to  piHonn  whB  iNDdlngbodc  thiir  wim,  aloMer  with  ft  VMyamallaecurt. 

WdnlL— An  inq^niiy  waa  hM  ben  oa  Toaada^  into  the  mlica- 
tiott  to  bomw  ^OUO  for  iloatiio  ligbtiag  citouioiii  tiiw  Miitre  of 
the  town,  wbere  it  io  pmpwwl  to  ereat*  anrtMufonnarMlMluiotL 
Tecfanieal  dalftila  wtre  tupplinl  by  tho  t!itgfaii«r,l[n  Alei.  Wjrilie. 
There  waa  no  oppoiition. 

West  HartlepooL— Tbe  Electric  Light  oonmiiUee  have  fixed  the 
charge  for  ate  lampe  at  £2  J  per  Inmp  per  annum  for  all-iiiKht  lumpn 
and  £13.  if  current  is  switched  off  at  midnight.  Iti  the  istt- 
matM  f  T  the  eoiuiog  year  thp  committee  mitii'ipate  (i  iletictcncv  of 
£iTi.>.  At  tli<j  (_"ouncil  meeting  Li.-t  wuok  tli.'  nh.immiu  (.\M.  'WiUunj 
iu  l«f«tiiug  to  the  dfnwDd  loi  (!>ctric  currmt,  nii.i  rbu  Norlli 
Eafttern  lUihvay  Co.  would  [.roliiVily  takt^  Luir<-iit  fur  uu  lamps 
a*  tin  ex|i«riuent,  and  if  tht  .itiiiD>;imL-tit  provtU  .■tali.-sl.icl'jiy  would 
proVntl_4  tu  sr  ,:urrviil  !  T  frmu       tu  .i.'O  lunpa. 

Wican.— ibe  Electric  U-^Ul  aud  TnuawavH  oommittee  han 
diaearded  tlie  nuximnrii  deiitatid  »y»t«m  of  cliAtigiiig  : '  r  >'I<;ctric 
current,  and  in  future  the  following  scale  will  be  iu  furce : — 
(1)  OBiiu,  vsrehotiae*,  cburchei,  public  ollioea,  municipal  buildiugs, 
faetorieis  baoka,  Ac,  6d.  per  unit ;  (2)  ehopa,  b«tha,  librarieii,  police 
othcea,  OMCiubly  moms,  •kl.  per  unit ;  (3)  public-houaea,  ofT-liocnct: 
hotiaea,  ti.P.t).,  officee  (open  all  night),  railway  station*,  theatres, 
9d.  por  aoiL  The  ehaiga  for  pomrla  to  bo  Id.  per  unit. 


•tft 


iM  lob!t«(taiid«t 


)f  Onrdians  htn  m^kA  in 
to  *  km  oir  1^4,000 for  tbe  enctrie  I  Ightiog  of  tba  workbowa. 


HhV>  BOOKB  AKD  BUITIONS. 
The  foUinring  New  Backi  and  Xditioni  eon  ht  obtain«i  o,  IK4  BookttUm 
or  dtreot  from  Iht  J\ibli$kit^  OJtett,  1,  S  and  S,  SaUilmry-coiart,  Km 


ttCAttV* 

Prlcf  Us  $i ,  rn  poiX,  tU.  SI  -.  Cjtoole*,  lit. ;  abr.Mii.  l«a.  44.  CiltM 
BUtn,  Ui.) 

"  Tbe  BlectriciftD "  Electrical  TndM'  Directory  and  Hand- 
book for  1901  (corrected  to  Fehruaiy  4,  1901).— In  addition  to 
tba  weU-kaoini  fattone  ol  tbii  Direetoiy  and  Handbook  (all  of 
wfaidibav«baai»aB«r«lVrnv<NA  *<>d  broggbt  qnite  np  to  dateX 
a  large  addition  bae  bean  made  to  ibe  Handbook  Division,  iiielodlng 
ft  Uigest  of  the  Lt»  of  tbe  IVIegraph  and  Telephone,  for  the  tiseof 
iminicipalitiea  and  companie--*  miit<i!iiiUt:nj;  applying  to  the  I'o^t- 
master-Oeneral  for  11  TeU-jib  jne  l/i  ence.  Thi^  latest  developmentx 
of  Stjilc  ftinl  "I  uiii-i]i\l  Ttlfi>li')ue  eiit'.Tpris:;  ar<  >i't  u-it  from 
oflicia)  Mttrct::<,  at  well  m  the  progress  of  the  National  'ii^ephoue 
Ca'ii  serxnce.  In  tlie  division  of  "  Electric  Light,  Power  and  Trac- 
tion,"  the  valuable  Digest  of  the  Liw  on  these  snlijReta  hy  Mr.  A.C. 
Curtis- Hay  ward,  6.A.,  solicitor,  h*^  been  much  cirteniUi  ;  tbe  fall 
text  of  tbe  Slectria  Ligbting  Acta  and  tbe  Boaid  of  Tiade  Aceonnte 
Ponnahan  bean  added  t  and  Skatob  Xapi  and  putienlaca  of  the 
Klfctrie  «Bdk  "  maaam  alao  gifan,  together  witli  a  aolMiiaiakatdk 
map  of  theZteebrie  Riilwjyi  and  Tramways  of  tbe  United  RnifA<mi 
'1:;.:  liticc  sheet  tables of  Electric  light  and  Power  and  Electric  Rail- 
^^  av  \  Tnimtriiy  iindortakiogs  of  the  I'nited  Kint;doni  have  bocu 
uiiv'.v  c'liuplclo  up  to  Feb.  II.  Tliese  sheets  furiii  <i  iii:*t  crmipleta 
rcti  id  of  electrical  engineering  progress  iu  coun  -:[inii  wiih  ele:- 
tnctty  supply  aii  l  I'jwor  an!  traction  applicitian^  The  Directory 
Division  has  been  cirefolly  eatouded  and  corri):t«l  np  to  Fc\  4,  and 
is  the  mui<t  reliable  lilt  of  Anns  and  persons  engaged  in  the  electrical 
andaliied  iodnstrita  ever  compiled.  A  nanber  otaddttioaal  eketchea 
of  tba  eareen  of  welUknown  eleetrioal  expcrte  have  bean  added 
to  tba  BiogfB|ibieal  Diviaiaa,  together  widt  OHajr  aev  yoitnita 
Tbe  new  Tolnnit  ia,  w*  clain,  tba  nuat  eoaplato  nd  aanaet  biak 
of  its  kind  ever  published  iu  anj  langaiige.  An  analytiical  digiat 
of  the  contents  of  this  volume  can  Im  obtained  poet  fna. 


"  MiiTirs  Pcw«»  AXD  QKABiao  roB  Euectbical  MaoHiinDiT.'' — By 
R.  Tr.-iul.ie  C>ir-..-r.  G.K..  BI.LR.R.  Price  IS*.  6d.,  poat  (rea.  In  Ihi* 
eompnih<3D'<:vn  wurk  *n  auouuot  i*  friven  of  (be  acirmtiffn  prinrlT?1e*  and 
modara  pruiti'-o  in  cbe  rue  of  aDgiiies  fw  l^lliaeiii  linvmK,  n 't  oalyfoc 
isolated  po-«?r  i>Ii>iit«.  but  alio  fcr  pablio  MMtrio  liithtiiig  »nd  power 
staliiitii.  The  Miriuun  f..!riiiff  uf  ceariiiji  m  the  power  ^tatiun  a-iJ  for  eU<trio 
pioUn^  art' iiL-Ki  (l<*alt  with;  Bud  l.'it!  ix*]k  ^'nrilAiii.i,  in  iwiililiuo,  nauu'njLi* 

bable*  giving  exact  dat*  ol  the  oquiimMot  and  working  ot  electric  powai 
"Tin  Bnovmf  Otrino  to  SmMaMim  Oaaua  Tmtwo."— A  nvw 

fdtttoa  of  ihi*  t>)ok,  hy  M"»fr«.  H,  K.  O.  Kislw  anfl  J.  O.  H.  Darby,  i* 
ti.KV  r»*:Ml>'.  jirn.-        iit-t  ;  iil-rj.Ml,  t...  :i.l.    Tin;!  w  irk  i-.  in'.4'ni].-Mi  l.i  ^t-rvr  a* 
a  gmiio  t"  oiiriii»l«r«  aklrsimijr  in  the  tolcgraph  wirvico,  and  to  lhn*o 
deaire  tj  entor  that  sarvioo.   The  neat  cable  cnmp 
ibeir  opera  tun  and  probatiooer!)  shall  peua  certain 
trical  subjeeta.    The  bo>:>k  in  very  fully  illustrated. 

"t>tiBMaEiN«  Cabm!  Ljylm)  Attn  BarAiaUTO.  — By  H.  D.  Wilkiturm 
M^I.^K|E.,  &a,  f uJly^^^at«i^pf«t^iaa, Jg^  T^s^^rt  ^vy^dttwl^ 

and  repaiiinf  sabnttitoe  teiiffiifc  caUas. 

"PR.icTicAi  Noras  roa  Euktiucal  STunijers."— By  Jlswrs.  X.  K' 
Kenm  lly  iitui  H.  D.  Wilkiiuwn.  Price  fa.  6d.,  pusS  fr«>n.  Tho  million 
(rirp  m  a  dear  and  concisfl  mamiw  a  gtyod  »araiii»ry  of  tho  ({ifi«tr»l  pnn- 
ci[)lrjiof  oleotrical  sdeiire. 

"  Vr.MATVSt  WixDi.NG  or  Kuni.i  •  Machimh.  By  II.  1'.  I'arsbal 
and  II.  M.  HuLart.  Tht*  wi  rk  l<.ui  Imi'n  uinntnlMl  Iruin  notes  made  by 
Mr.  Paraliutl  in  hi*  capacity  a^f  L'hi"!  D>-^gDinft  Kngioerr  of  the  Kdison 
art'X  (ieiNcal  Klectnc  Uomp&nie*  of  America,  and  u  intaadsd  to  ssnw  as  a 
w.ifMe^aiealiae  en  dynamo  dmign.  iMge  tto,  870  peni^  MO  ftdl-fgo 
illi.istiatiaaa  end  AS  fnO-paffn  tablw,  SOn.  puat  free. 

"Tkmi'kiuti'hk  CoarriciisTu  or  'Coxin-cnviTY'Corraa.'"  Compilwl  l>y 
Meesn.  Clark.  Korde  and  Tavlor,  connulting  engineeta.  Strongly  bonnd 
in  ctuth,  2*.  (id.  □<  t.  AUi  a  Sliwt  Tablaof  Lof.  Ueeipfoaala  of  UteffioMOIt 
( ir  Copimr  Rn<i>t«nc«<*  at  differait  tsmpimMno  moi  WV.  to  MV'* 
Printed  un  ntrong  cardboard,  fld.  net. 

" LoCALiaaTion  or  FaoLTa  in  EiMtmaa  Liqitt  Ham."— By  P.  O. 
Raphael.  Prioe  Sa.,  )io*t  (reo.  Tbe  book  deal*  with  tita  important  «ab)*ol 
o(  looaliaing  faults  in  rWtric  lijrht  sn'i  i»jw.ir  rAl>li«  ;  »n'l  Uw  yanoua 
methods  of  msnlatioa  tmtiui;  ar.^  iier«  cu' J  oi"< I  hi,.|  '.-<,'■.! 

"EUNrnaMAQrano  Tuaoai."— By  UUree  UeaTiaid*.  ToL  /.,  11*.  Sd. 
Vol.  II.,  ia*.  6d. 

"MAOvano  IxoixrriaH  u  laos  asci)  orrasa  Mxtaia"— By  Prof.  J.  A. 
Hwiiiii.  PriBelto.M.Mt.  M*mJUiUm(rkMijMm*  ' 
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TRADB  MOTES  AND  NOTICIS. 

[IfoHcM  for  MtMr(im  niubr  tKi  abovt  \iadina  mutt  tmA  tt«  CMbt  Ml 


ArtaMnA  Canontiat  imito  tandoa  for  (uppl^itig  and  luring 
» eaadviM  ad  uUm,  copper  wirr,  iron  and  »t<x\  sUjr  wire, 
1  wiita^liiiuiiWAnd  hiih-ieiuioD  guards,  ami  bolU,  natt  and 
■iMiulaiieoaa  ironwork,  inaalator*,  switdiboard*,  Wfttteriea, 
faNtnimentK,  fixing  aabaciibcra'  inatrnmenU,  creototed 
polw,  onk  Mwa,  erecting  polca,  amu,  atay iuuktonb  winiL  Md 
•iliciini  ttron/t'  wire.  TaMoa  to  oflk*  of  tOWB  dok  (lb  AlOL 
HellaH  :  liy  30tli  iast 

M  :;'.'\f<ttr  Klecliicity  fotiiiusll'jf  mvite  teiiKr?  lur  t.hi'  Biip])l_v, 
deliverj,  and  erei^tioti  ;it  ihr  S'.^uir;  itrcst  k;t':;*r.'itir.^  statlun  of 
water-tube  bjilers,  stiMiii  rnr.'".iit',  "  ith  iMiritn^Lni;  aud  vililiaiy 
plant,  three  pha«e  pt'ncrAtors  aai  motor  tranifurniera.  Spe« i fication* 
from  the  secretary  of  the  electricity  department  (Mr.  F.  E.  lliitjli'''*), 
Town  Hall,  XIanchcatcr,  and  apeci6oatkNia  and  dimwinga  mar  al*o 
ba  iii|W«lail  tat  not  obtaiA«d  al  tlia  oOaanf  ttaoaMnltiM  cngineert 
(Mam,  KaHDadj  and  JankinX  17,  TialaiiMticat,  Weatimoater, 
8.W.  Tendeia  (addrais«d  to  Ckainnail,  Tnni  Hall,  Uanclieater)  hj 
Jf  ay  7.   An  adTcrtiatment  eontaina  fluuar  pwtiealank 

Mmtkuier  Electiicity  commitlaaalMiaqiiinteadanigr  two  electric 
cnneis  ateani,  eibaoat,  iScc.,  pipaa  Iw  tha  BlooaatfMt  jtm— **-b 


atatiou.   Tenders  by  25th  iniL 

Tha  diraetors  of  the  Onnt  Eailtm  Railtray  Co.  inrite  teodeni  fur 
the  supply  ut  storrs  and  materiitls,  including  tcle^rsph  raaterialf, 
gii'vaiu-id  irun,  tin,  At,  bt'l^,  i^jri;"",  aiii]  rivi t?,  timl,-,  hard- 

ware,  cast-initi  pi[>c»,  fiv.  Furlhcr  parLiciiUrs  are  giveti  in  an 
adTertiMmcnt,  and  forms  of  tender  iiisy  be  obtained  at  Ihegecretim  >t 
oHic«,  LiTcrpool-streel  teimiuus,  Lundon,  K.C.,  on  aD<l  after  •i'Jih 
iniL  Patterns  can  be  at  en  at  the  cumpauy'ii  stores,  Htmtfonl,  and 
tenders  must  be  forwarded  to  the  secrttary  (Mr.  W.  II.  I'eppen-orne), 
by  10  a-m.  May  14. 

AthUm-itmitr-Li/ns  Electricity  committee  invite  t«nden  for  two 
iwHamM  tawtat  jiHaiili^gMMi^  a—h  ct  MOa  f.  toaoo  H.f.,  with 
danUa-aatiBg  aarfaaal  aMdaii.  An  utiMlliiiiaiil  aaatalna  fartlwr 
particular*,  and  aptaWaanaia  mgr  ba  oblaiiiad  Aom  tha  W 
•lecuical  enginaar,  Ifav  Nwilla  Apipdbaa.  Taodiii  ta  Traa 
hjBoan,  April  19. 

AaadTertiatment  elsewhere  notifiea  that  tha  DimdiMTowBOMnell 
icqiiire  tenders  for  the  supply  of  oopp«r  bonds.   Speeifiealinn,  &c., 
■HJ  b«  obtained  from  the  city  electrical  engineer  (Mr.  Walter  1 1 
TSttcaawX  IMdhope-rrMcent-road.    Tenders  to  the  town  clerk 


Thamaa  Thora'toD,  LUD.},  City  Chamberss  Dnadce,  by  lUy 

Muldltinn  Corporation  invite  lenders  for  the  erection  of  a  refass 
dwtriictor  to  work  in  conjunction  with  their  clt'ctricitr  works. 
Some  poiticulaiH  are  given  in  sri  adverlisemeDL,  and  all  further 
information  may  be  obtained  frum  the  town  clerk  (.\lr.  FrfJrrick 
Entwistle},  Town  H«I1,  Mi'l'Uttin.  Temlerj  to  chaiiiimi  of 
l'L-*tiiiclur  comiiiiUec  by  27tli  itnt. 

M'dhtrvtli  Electric  l.i^ht  rommittte  invite  tenders  for  cait-iroij 
Iniiip  r..,luniiis,  an:  Urii;'^,  -w  i telle.',  fittings,  Ac  An  adverlitfiiieiit 
coutsinn  fiulher  j uiticuliirs',  and  tenders  must  be  sent  into  the  lawn 
clerk  {.Mr.  ,lame»  Hums;  by  .\liiy  IS. 

Cardi^  Corporation  invite  tenders  for  DVcrhead  line  rimteriiiU  for 
the  electrifal  tramways  department  Some  particulars  are  set  out  in 
an  advertiaement  Spaeificatiana  from  the  engineer  and  manager 
Ob.  Aithw  BUiaX  VtatOflaa  BaiMiaft  Oavdk  Tttidata  by 
ApOMi 

VnAndgt  Diatrict  Council  invite  tenders  for  boiler  and  engine- 
bauia  plant,  condeniisg  apparatus  and  pipe  work,  travelUiig  crane, 
awitchhoard  and  iaatrantents,  accumiilataii%  aaoi^  netan^  public 
aio  and  public  ineandeseant  lighting.  An  aiiTactiwniCRt  aontains 
fwlhat  paiticnlars  and  tandcra  muat  ba  aant  to  tba  dark  (Mr. 
A.  H.  Keve,  jun.)  by  4  p^m.  May  30. 

AUom  Sleitric  Lighting  committee  invita  tenders  for  insnlated 
aaUaa,  jaiat  boiea^  pablic  arc  lampa,  lamp  pillars,  &g.,  and  snb- 
alatlott  aqnipment  and  sundry  conneetiooa.  Tenders  to  town  clerk 
by  April  30. 

StMitf«r{and  Corporation  invite  tenders  for  main,  steam,  feed, 
anctkni  and  eshaast  pipes,  &c.,  and  additional  pemels  to  traction 
awitchboaid.  Tenders  to  Chairman  of  Lighting  committee  by  noon 
S6th  in*t. 

The  Burgh  of  Partiek  requires  tenders  for  main  8witcbb.;>aril  and 
inHtrumetit!*  and  batteries  of  accumulator i  and  accessories.  Tenders 
to  Mr.  Jaa.  Donaldson,  97,  West  Regent-street,  Glasgow,  bv  noon  of 
April  89. 

Abtrdeen  Electric  Light  committee  icquiraaix  wal«t<tabe  boilers 
and  aca:!-fnet.  Tendetato  ci^  alaatriaj  ewgliiaar  (Mr  Jf.  Abat,  Bell) 
by  noon  87Ui  inat, 


KorvtA  Afutual  r«M«m  Co.,  who  are  about  to  eatabUsh  a  tala- 
phone  exchange,  invita  tanden  for  various  telephone  eablea,  inatiu- 
masta,  &«.  Tendeia  to  aeeiataiy  (Mr.  Campbell  steward)  by  April  30. 

Balttnta  (Lmdoa)  Boroogb  Council  invite  achemca  for  wirinft 
eoBatiman' Dtamiaea.  Tenders  to  Mr.  W.Uarena  Wilkina,  UnBiaiMl 
BaiMinga,  Lavender  hUl.  &W.  by  May  14. 

BMtnta  Borongh  Council  also  invite  tenders  for  electlia  poaqpa^ 
pipe  work,  Ac.,  for  condensing  water,  and  pip«^.i  and  pita  far  aon* 
duuing  mtar  anpply.   Teodcta  by  noon  of  April  30. 

MmUtir9Uflk  Baetric  Luhting  — liltaa  ragoira  boilar  and 
ecgiae-hooia  pint  and  aanuBMiig  appawtma.  Taadaot  to  torn 
clerk  by  April  Sa  • 

DMin  Lighting  oommittae  taivite  tndan  fiiroaiidaiiaiiigplaat, 

?ipework,feed  pvfflpa,  raperheatna,  Maaharicol  ooaUagapparatoii,  te. 
'endera  by  4  p.m.  April  S2. 

MdTofoUlati  Atylnmi  Hoard  inrita  tenders  foranpply  and  ereetiom 
at  Tooting  Dec  hospital,  of  electric  generating  and  liaating  plant. 
Tenders  to  Board,  Embankment,  London,  EC,  oy  lO&m.  April  Si. 

A'}M>wry  District  Council  invita  *wiV>fT  for  tha  acHilBMtloa 
and  maintenanee  for  a  term  of  yeaia  of  alaetrid^  MFPly  worka 
Tenders  to  clerk  by  4  p.m.  April  S2. 

lltmw  Corporation  ref|uire  cables,  joint  boxes,  pipes,  oooduit*, 
and  balancing  tranafurmer  and  swilchboaida.  Tendera  by 
April  24. 

Tendera  «e  invited  for  an  eleatria  lift  for  tha  Dunltg  mtkhawa 
infirmary.  PMtiealare  from  Meim.  Dttlteiiwlh  aad  Dneaa,  anahl- 

tects,  South  Parade,  Rochdale. 

MotherutU  Electric  Light  committee  reriuire  ateam  dynamo  and 
awitchea,  ateam,  faad,  and  axhauU  pipes,  Ae.  Ttadan  by  Afiril  SO. 

SoHtktnd  Oorpoimtion  isTite  tenders  for  tha  aidTCrtUtiig  apaeM  ob 
their  street  electric  trAmcam,    Tender*  to  town  rlerk  by  S4th  inst, 

Ludhic  Corpoialion  invite  tenders  for  electricity  generating  plant. 
Tenders  to  town  clerk  by  May  20. 

LiuUoir  Corporation  al«o  invite  tenders  for  erecting;  electricity 
atatiou  buildings.    Tenders  by  May  9. 

IKrwAam  Town  Oooncil  renuir*  lenders  for  supiilyin;,-  m  l  liiin^ 
electric  calls  for  the  fire  brigade.    Tenders  by  m'l. 

Ead  llixh  District  Council  invite  tenders  for  advertising  righta  on 
IhffoekatitelfMMMa.  Tandan  by  aiad  iaik 


RBCEIVBD  AND  AOOBPTED. 

Corporation  have  received  the  following  tenrler* 
in  coiMicettOB  vith  nair  electric  tramway  scheme 
Omtrmt  AV  /  (*V  i/.rinV  CVtr»). 
Ftritinh  Wet'tingliooae  Co.  Hungsriau  Kailway  Car- 

{■if<;pUd)  £28,09)  0      rUKe  k  Micblne  Co. ...  £30,030  0 

Bi.»ru>(,-k     C,  36.02S  0    Hur«l,  XeUoo  *  Oo..«...    29.172  4 

fiieiiH-un  Itros.  i  Cu    30.370  0    11.  T.  H.  Cu.    TS.HA  X 

It.  W.  BUoksreli  li  Co....    20,374  0    Brush  Co.    SS^Sl  0 

Ona  informal  lender  wa«  aluu  receiveil, 
OiMrtiet  So.  ;  Four  fitftm  Ih/mimoi). 

B.  T,  R.  Co.  (aw^rif)    . . .  £14,733    Anchor  I  ;i«tric  Co  fUUOO 

Ditto                   ...  1&993  Juhnun  ■  Lundell  Elec 

Ditto                  ...  12,321      TncCa.   Ib,lt6 

FiruxhCo   18,930  Ditto    ditto        ...  14,383 

ItitU    17,250  I;»nc.nyn»ma&  Motor  Cfc.  15,406 

Ki  itith  Westinghoiisa  C<>  .  17,867  IHiio     dirto         ...  14,844 

Ditto     ditto         ...  16,254  Ddtu     diu^         ...  11,962 

Ditto     ditto         .  .  11,932    SieoMos  Om>.  A  Co.   14,880 

Rritiih  Schuckcrt  Co.......  17,453  Ditto     ditto         ...  18,199 

Kiitn     ditto         ...  16.145    Bow,  MeUehlaa  It  Co.   14,030 

Diuo    ditto        ,..  1.S.485   C.  A.  Panona *  OOk   13.418 

Anchor  Klcatrie  Co.   15,900  Ditto    dIUo        ...  18,631 

Ditto    ditto        ...  15,£00  Ditto    ditto  Itm 
Five  iu((  null  tenders  were  alto  received. 

The  Eleetrieal  Co.,  122-184,  Charing  Croas-road,  LindoD,  bar* 
obtained  through  their  Manchester  branch  the  order  for  an  800kw. 
»kiw-9pe(d  direct-current  generator  for  the  Openshaw  worka  of 
Sir  W.  0.  Armitrong,  Whitworth  A  Co.  There  waa  conaiderabia 
competition  for  the  order,  both  home  and  foreign. 

Wolverhampton  C  jrporation  have  accepted  the  tender  of  the 
Calleuder  Company  for  feeders,  switch  pdlars,  kc,  m  counvcti m 
with  the  electrical  equipment  of  the  Tetlcnh.i'l-BiUton-rjiiJ  trjni- 
way  at  £6,710. 

C<)ine  Tnwn  Council  have  accepted  the  tender  of  Mr.  J.  llawley 
for  ni.u  nry  irk  [nt  l.'2,3C4),  and  that  of  Mc-srs.  Ilorfield  &  Jacktnn 
for  carpentry  and  joinery  (it  f.Vili  for  the  electricity  station 
building. 

KamTorth  (Lincv)  DiBtricl  Council  have  accepted  the  tender  of 
Met fr«.  R.  W.  Blackwell  &  Ca  for  copper  tramway  bonds. 

Leith  Elt'otnc  I.iiihting  committee  recommend  the  accaptanea  of 
the  tender  of  thn  ludiaruCber  Co.  fortho  iopflr  and  •mnMofaa 
additional  ateam  dynamo  at  £3,39ti, 
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BUSINESS  NOTICES. 

Mr.  Krnest  Kilbam  Scott,  M.I  K.R,  A.M.TnatC  E.,  Iiaa  b«en 
appointed  engineer  and  manaf^er  for  the  United  KiD|;<iotii,  C'olonie*, 
and  Eej^pt  to  the  Internatiooal  KIrctric  (  '<x,  of  Li<'i;e,  nnd  London 
ofBcts  iiAve  been  taken  at  Clan  House,  Surrey-iitreet,  .Stran>l,  W.C. 
Mr.  Scott  has  for  nuinjr  year*  been  clnaely  a-sitociateil  with  the 
electrical  industry  in  this  country,  and  will  ^ve  special  attention  to 
the  application  of  continuous  and  multiphaiie  motor!  to  machine 
driving  in  works  and  factories,  and  for  mining  and  Keneral  power 
transmisBioD,  electric  traction,  1.^0.  Already  in  thin  country  the 
International  KlectricCo-,  of  Liv^e,  have  supplied  larj^e  (piantities  of 
machinery',  and  among  r>therii  to  a  number  of  inipvjrlanl  tirms  in 
the  MiddleKlirough  and  Hartlepool  d\plri<:U,  and  in  Humbarton, 
Glaagow,  }!elfa!it,  and  South  >Vftl««.  The  company  is  the  leading 
electrical  mauufactnring  undertaking  in  lielgiuiu,  and  was  foand<d 
in  1809  by  Mr.  11.  I'iep*r,  who  i*  noT  general  director.  Mr.  O.  J. 
Melm>,  the  manager  of  the  International  Company,  is  well  known  in 
tlie  I'nited  Stale.s  and  on  the  Continent,  and,  a*  manager  for  MeMrr. 
Brown,  Boveri  Si  Ca,  pcri>on«lly  superfisted  the  construction  and 
operation  of  the  exteosivu  municipal  electric  station  at  Frunkfort- 
on-Main. 

Owing  to  increase  of  biuinesa  Callender'^  Cable  and  Constmction 
Co.  have  removed  to  larger  otKces  at  Hamilton  Hoose,  Victoria 
Embankment,  Ixindon,  E.C. 

The  London  office  of  the  Han  Fan  Co.  bai  bten  changed  to 
6a,  Billiter-bnildingji,  Leadenhall-street,  K.C  ,  and  the  company  hai 
opened  a  new  ottice  at  S2  and  Dean^gate-arcade,  MancL'est«r. 
Mr.  G.  C.  Fuller,  lately  with  the  Itlacknian  Vebtiluting  Co.,  hai 
joined  the  stalT  of  the  Sun  company. 

The  Atlax  Engineering  Co.  have  a]>pointed  Mr.  U.K.  Montgomery, 
113,  Cannon-street,  K.C  ,  to  be  their  repreBcntativc  in  London  and 
district,  and  Mr.  T.  L.  Davidson,  49,  Jamaica-street,  Glasgow,  to 
represent  Ihcm  in  Scotland. 

An  Italian  firm  having  oflicca  in  Rome,  and  a  good  connection, 
desires  to  tepre»rnt  British  manufacturers  of  automitors  electrical 
machinery,  &c.   See  advertisemenL 

BANKBUPT0IE8,  UQUIDATIONB,  ftc 

It  has  been  re.^olvtd  to  wind-up  voluntarily  the  New  British 
Incandescent  Electric  Lamp  Co.  ;'LuL),  and  to  appoint  Mr.  E.C. 
Moore,  3,  Cro«by-8(|uarc,  London,  E.C.,  as  li<|aidator. 

The  Electric  S'.rcet  Car  MaQufacturlng  .Syndicate  <L'.d.)  is  to  Viis 
wound-up  voluntarily,  and  Mr.  M.  Fletcher  h.n  bjcn  appointed 
lirjuidator. 

Claim!)  against  the  Electrical  Vehicle  Syn  iicate  (L'J.)  maat  be  sent 
in  by  Mij  .31  to  the  liqaidatur,  Mr.  A.  Holmes,  Portland-road, 
Newcastle-on-Trne. 

A  meeting  of  the  contributories  of  the  Perfect  Arc  Latup  and 
Accccsorica  Ca  1  Ltd.)  (in  liquidation)  was  held  yestcrdiy  at  the 
offices  of  the  li'iuidators,  Me^sra.  C.  .1.  Lee  &  S  ms,  S5,  Graccclmrch- 
strect,  London,  EC.  It  wa-i  ntatcd  that  no  further  sum  wnuld  be 
available  for  distribution  beyond  the  8<i  in  the  £  already  distributed, 
the  Bulc  of  the  property  by  order  of  the  Court  having  rci]i.ied  only  a 
small  sum. 

A  meeting  of  the  creditors  of  the  Crowdui  Accumulator  C  ).  (Ltd.) 
(in  lirjuidAtion)  was  held  at  the  cflice  of  Mr.  Claud  Scott,  32, 
Victoria  ttreet,  London,  S.W.,  ua  Monday  la.'it,  when  we  learn  that 
a  statement  w«3  made  that  by  the  order  of  the  Court  the  sale  of  the 
comnany':!  propertv  had  betn  made  and  bad  realised  £r>riO,  the  whole 
of  which  goes  to  the  debenture-holder*,  who«e  claims  figure  in  the 
liabililie.1  for  £6,000.  We  understand  there  is  no  likelihood  of  any 
dividend  for  the  ordinary  creditors. 

In  lha  bankruptcy  of  James  Brown,  electrical  engineer,  vV:., 
2R,  Silkawoith  row,  Sunderland,  the  first  meeting  of  creditors  will 
take  place  on  lOih  in»t  at  25,  John-street,  SunderLind,  and  the 
public  examination  on  19th  inst,  at  the  Coart  House,  Sunderland. 

A  statement  his  been  issued  on  the  occasion  of  the  payment  of 
the  second  and  final  dividend  in  the  bankruptcy  of  ^^el<«rs.  £.  J. 
Patenon  and  C.  F.  Cooper,  who  faile<i  in  IftOG  when  trading'  ai 
Paterson  and  (.'coper,  with  works  at  l>al^to^  (I^iondon)  and  ollices  at 
Westminster  and  <<laagow.  Items  are  set  oat  in  the  statement  !<how- 
ing  that  i'2,4f)0  has  been  a:taally  realised  for  the  goodwill  of  the 
buiine-^.  The  plant,  atock-in-trade,  Ac,  estimated  by  the  debtors 
to  realise  £"U.0«<0,  actually  n-nlised  £'S,j!0<>.  The  total  receijUs 
from  the  estate  were  fstimated  to  proiuce  £I7,&17,  and  actually 
re«lise<l  £l2,<iH7.  The  It  lard  of  Trade  and  court  fees  and  law  costs 
have  swallowtd  up£.'iOft,  the  trustee's  remuneration  hat  cost  £l,2.'tH, 
the  total  amount  paid  to  preferential  creditors  was  JU^yjO,  and  IC->,^2H) 
haa  been  di.-^tribnted  amongst  the  unsecured  cieditor*,  the  total 
dividend  having  reache<i  £M  n^d.  in  the  pannl.  The  ei^tale  now 
shows  a  small  balance  of  £22.  15^  The  first  dividend  was  paid  in 
March,  anil  !>ince  that  date  endeavouri  have  been  made  U> 

realife  the  interests  of  the  firm  in  the  Hemiite  patent/>,  bnt  these 
endeavours  have  proved  traitle»-i,  as  when  olfere«l  for  sale  by  auction 
not  a  single  bid  wa.s  madei  Mr.  K.  C.  Moore,  C^sby-sr|nare, 
London,  E.C.,  is  the  trustee  of  the  estate. 


F&rtnerahip. — An  old-established  firm  of  electrical  engineers 
desire  a  partner  ijiuilificd  to  design  and  direct  the  manufacture  of 
continuou-vcurrent  itynamosand  motors.    Sic  advertisement. 

Agents  Wanted.— Mersr^  Johnson  and  PhiUip^  Old  Chtrlton) 
Kent,  are  prefurcd  to  appoint  agents  for  the  Hale  of  their  electrical 
goods  in  various  districts.  Parliculars  arc  set  out  in  an  ndvertii^ement. 

New  Worka.— Me»«r«.  Vickcrs,  .Sons  and  Maxim  recently  con- 
templated the  erection  of  worki  on  Waliicy  Island,  opposite  their 
shipyard  at  Harrow,  for  the  iiiauufacturc  of  the  miterial  rcrpiired  in 
the  carriage-lighting  sy«tem  of  th«  Consolidated  Railway  Electric 
Lighting  and  Kiuipmenl  Co  ,  the  solo  rights  for  which  the  Vickent 
Company  have  acquired  for  Europe,  but  they  have,  it  i«  stated,  met 
with  so  much  opposition  that  they  have  determined  to  pat  down 
their  new  works  at  Birmingham. 

Water  Power— An  advertiM>inent  ofTei*  for  sale  by  private 

treaty  a  I'teebobl  estate  on  the  lanks  of  the  Thames,  close  to  the 
line  of  the  London  and  .South- Western  Hailway,  where  unlimited 
water  power  is  available. 

Fire. — An  outbreak  of  fire  occunred  in  the  packing  departmentof 
the  work.s  of  tlie  L-)ndon  Electrical  Fittings  CV>.  on  Friilay  last.  No 
damage        done  to  the-  plant  or  iitock,  and  n<<  delay  it  likely  t} 

occur  in  the  cvfculion  of  orflers. 

Scottish  Ete.tricil  Oontractora  Association  —A  pamphlet, 

setting  out  the  constitution  and  rules  of  this  a.s?M:iation  with  rejn'a- 
tions  for  workmen,  is  now  ready.  The  objects  of  the  atwciation  are 
"  to  discuss  questions  a<fe:tin'.;  the  general  iatere«ti  of  the  trade  and 
to  promote  uniformity  of  action  or  practice  re^jnrding  the-se."  Mem- 
bership is  open  to  (1)  firmi  wh-»e  sole  or  chief  bu«ne«si  is  that  of 
elcrtrical  contractor and  (2)  firms  who  are  b.)na  fide  employers  of 
not  less  than  three  skilled  electrical  cngineer.s  r^gulirly  en^ageil 
upon  electrical  contracting  work  in  S:;)tl»nil  The  rules  under 
notice  ware  finally  confirmed  on  Feb.  2S  last.  The  rule*  for  work- 
men .'<•',  out  the  working  hour^  rates  of  w.a;»cs  and  overtime,  allow- 
ances, rules  for  apprentices  and  improvjrsi,  4:.  General  agreement 
is  given  by  the  asviclttion  to  the  atimlir  1  clauie.^  agrae<l  upon 
between  the  Electrical  Engineering  Plant  Minnlacturers  and  the 
Municipal  Electrical  .'\«ocialion  in  February,  1898. 

Electrical  Oo.'s  Lists  — The  Electrical  Co  ,  122  124,  Charing 
Cr0!<»-roa<l,  l/>ndon,  W.C,  haverea«ly  severil  new  lius  of  dyn;imo» 
and  motors,  switches  iaaul  ition  tcitin^;  set^janl  altsrnatiog-current 
induction  insitrumetit*.  Copie«  of  thes?  Inti  c\n  bj  obtained  on 
application.   The  det«ctor  set  illastrat«.l  is  for  me«.'<-ariDg  insnlation 


E.C.  Insulation  Teslin?  >  e(. 


rMi:«tancM,  f.jr  testing  joint*  and  conn>ctions,  and  similar  purpose*, 
and  for  '(uick  tests  is  ctiiimed  to  be  equally  luefnl  for  workshop  and 
laboratory  u«ei.  Insulation  resi.stances  can  be  tested  ranging  ironi 
600  to  2,0ii0,<>00  ohmj  with  suflScient  accuracy  (or  all  prac  tical 
purposes. 

Electricity  Meters —The  S.-hattncr  Electricity  Meter  Co.  have 
prepared  and  isiucd  a  comprehensive  catalogue  of  the  current- 
mea-snriog  devices  mnnufacture>l  by  the  company  under  the  Long- 
Schattncr  patent*.  The  pamphlet  is  in  convenient  tut,  the  several 
types  of  meters  are  illustrated,  and  all  necessary  information  is 
given  relating  to  the  construction  and  use  of  these  instrumenta. 
There  if,  in  addition,  the  report  of  Dr.  S.  P.  Thompson,  and  testi- 
monials from  a  number  of  users.  The  oninioai  of  the  technical 
press  are  also  set  out.  The  company  have  recently  removed 
to  mote  extensive  premises  at  Tyudalc  Work»,  I 'pper  •  street. 
Islington,  London,  N.,  and  report  that  largely  increased  orders  are 
being  received  for  these  meters. 

"Hart"  Accumulators. —Tiie  Hart  Accumulator  Co,  Matsh- 
gatc-lane,  Stratfurl,  Lomlon,  E.,  have  prepared  a  useful  pocket 
edition  of  their  price  list  of  storage  batteries,  and  copies  can  be 
obtaiiie<l  by  electrical  engineerK  and  contractors  on  application.  The 
various  types  of  "  Hart  cells  are  illustrated. 


Google 


TBS  BLBOTBICIAN,  APBIL  19.  1901.' 


095 


  _        __    _  jr.— A  well  illuK- 

tnrtad  tad  eoBfidiinlTC  «alilafiM  of  •hetrie  tneUon  plant  aud 

rolling  rtoek  nmvllNtmd  Vfw  Bmoh  Klectrical  En^neeriai;  Co. 
is  now  avikilaUe,  aad  I^VW  at  t  glance  a  good  idea  of  the  faciliiiea 
which  ihi»  conipany  now  po«««i>i<eii  fir  supplying  this  cla^s  of  plant. 
Id  ihe  pivface  it  i*  cli«inie<l  that  from  the  fir*t  introduction  of  ricctric 
tnwtaon  in  the  I'liiici  Kin.ilom  tlm  l!ni-h  I'lmpany  has  oon«i»- 
ttntljr  ailiit'l  to  it*  f.)c:l;':f<  :  -r  'Upti'.t  iiiK  the  nvceaaary  Tolling  attick 
ami  elect rloal  i 'ii)i['tiiciil  fnr  i-lfiin  -  riiil»;i\B  and  tramwnyo.  The 
mitiufittiirc  of  pliiiil  Tir  i  ■  iiiij.lfti-  iii^t.i  liitinr.s  li  lUctin  iriinwuy 
sritcntg  is  now  uiulrrtakcti  by  the  cumpiiDy  (with  the  cXLiption  of 
th«  items  coropriMd  in  or«rb«a4  conttniction  and  fetden).  Th« 


plant  itluitratcd  include*  «t*am  altonalor  wtt,  moloia,  controllai*, 
rkMtlat%tnda^wd4«ableaad«i8]ie4tekcanof  Mfunldaiteu, 
inelndliw  an  example  of  tlw  eaii  need  <n  the  Oentrjl  Lmmou 


  w  Oi  OBtetU,  of  Im«,  Italy,  has  jait  pub- 

K  vtll  lUiirtnWl  Uit  of  elMtcicd  and  actntU^ 
The  fiat  (ia  Itafin)  anlw  QMaad  on  anifiMltioii. 
Import  Datl«6  on  BlMMfiil  Plant  ia  ewnim— Tha  SwadiA 

Oorcmment  ia  eonaidering  a  pra|>ml  to  increan  fha  In^Hit  datj  am 
alaettieal  plant  from  10  par  cant  ad  vaL  to  itO  pat  aaat 

a^yarta  ogBlactiilBal  AnttUM  M<l  H iWrial  — Hia  fallawtoa 
Mima  oflaial  particnian  of  the  ezporti  of  BritUi  mannfaetttred 
abobieal  appaiatm  and  material  (includiag  talqpaph  and  telephone 
wire  and  niateml,  but  not  iauodiag  wMtnaal  ioitniaMata  or 
machine*,  which  are  nm  H^paMtaljP  aparfSad)  flOBI  April  5  to  10, 
with  the  port*  of  dejtination  ; — 

Africa— WenMtdrit.  £136  ;  C»p«  Town,  £873  ;  Durlwo,  £3,010  :  1"  rt 
Kliubrth.  £646:  /ui«l>>r,  £11.  Jrycntiiui -|tufii<«  Afi<"<,  £2.1310 
(including  £1,402  tdegraph  aiateriali.  Auttrdlaiia — Itriataiiip,  £<!,6'70 
litieluaing  £617  l«le«T*ph  cnMc) ;  Robarl,  £218  (leleRrkph  oblc  ;  <  UaKi., 
£693  ;  Sydnwy,  £2,291  inrlmlin?  £67  trli-Kr.ipli  malcrini;  ;  WrlliDj-noii, 
£216.  llritiuli  (fM-niM  I  I'  UK  rum.  £27.  i  iri'.l.rr  /,/  in'/.<  -I'Dmiiiii-*, 
/37,  Cty-n— Culombok  £165^(.'AtiM— Shaughiu,  £98.  Pr<tu-t—l'ykn; 
£126.  Utrmany—tUmumff,  £960  (ineladiflg  £800  (oleitrtptt  material). 
(iibrrtlt,tr,  £tA.  JfeHaHd—Ata»tvTdtm.  £132.  Non^  AVnj;— £87,  Indut— 
Bomtmy,  £120  ;  CakutUs  £3,999.  Xi/^-i.i— NslmhiU!.  iI07  ;  VokMhama, 
£2^285.  Mitlla,  £b(i.  >/>uin  — Vi^ro,  £11.  Tnif-V  <-Neu  ( i,l,;,u», 
ffA.  Total,  £21,890  f'.r  12  <)nv»),  uaioit  i:>r2.0'>}  fur  tw.  .lavit  lai 
(April  Uan4 12}. 


PATENT  RBCOBD. 


ku  htt»  lamfUed  far  MA  iMPiMi  ty  MnMN.  i.  0.  CBAniAa  *  Co., 
OUriercrf  FattM  Agtftt,  ^70^  Cfcrnewy  Ua»,  W.O^fimikt»l»m^«mul- 


tn/bnmKum  in 
•lay  {«  okl'tintti. 

APPLICATION'S  FOR  PATENTS. 

N(»T(E, — Thf  UfvicrmnUiaru^l  Appiitation$  art  not  opm  (apuUirinfpfrUon 
U'llU  i!\fr  tkt  arcrpliwre  oj  the  compleU  .Sptrii'-ntion.    Tht  tuirtui  within 
parmtktHt  art  tkoH  oj cowmmvaiort  of  inrnUioiM.   H'JUn  tomfUU  tftci- 
jfaafim  aeaoayante  uffUmtion,  on  atttritk  U  tfkai, 
Januarr  2,  1901. 

Ut.  A.  I'.  I.'  vnnKiw  and  O  <'.  1.^  ni>mkik:.    I.obiIod.  InipnnremeDts 
ID  rl'-clrb  light  IKilcbtr.* 

134.  J.  J.  HTot-iuux, 
electric 


London.  loaproTCBeale  la  grariiii  for 
innnuMBtak  aad  for  Mleaton  aad  iha 


167.  S.  Faanan.  Laadoa.  An  taprovad  ehotrie  iMtar. 
16B.  (I.  K.  B,  Kuwaaiuat.    Lomoo.    Iiaproftment*  fa  eladric 
tdfgniph  tnamaittini^  apiwratoii. 

January  3,  1601. 

180.  A.  IVotnnox,  Sboflleld.  Impravamauta in  telaphena  iadea beardi. 
187.  I!,  i:.  Mu'DLKTHN.  Lowlaa.  laipfofaaenla  ia  aiaetrieaQf-pio- 

(cUed  vebielca. 

flOft  A.  W,  Bavmtx.  Lond»a,  ImproTeaiant*  in  or  rrUting  to 
Stdnga  for  loeaodeaeent  electric  lamp*  fur  illuminating  aliop 
wfaidowi  or  for  other  anabigoua  purpoae*. 

817.  H.  W.  C.  Onx.     Tjondon.     Improveuienta  in  ur  rdatlag  to 

electmljtin  cMrrrnt  interrupters  for  X  r.<y  work. 
2J4.  H.  llit;>T  i»inl  li,  II.  Iiii!.    l.otniuii.    Iiiii>r.iv»inenti«  ill  KUnfwinnry 
device*  fur  vnrryiog  iDcaudcKcenee  electric  lampe  by  tlfzibie 


Januaij  4, 1001. 

VSl,  i.  H.  nontwN  and  W.  R.t^h,  jiinr.   ( Jlaugow.  Kleelrifally-play«l 

liAtijo  or  like  vtrin^l  instrument'*. 
266.  J.  M.vniir.ws  uml  W.  l>A\lti.    llirmiD(,'li»iu.    Improrrinenlii  in 

liru*hr«  for  dynamo.*  .^utl  tlic  like. 
27&  ('.  W.  a.  ruAWLav  and  W.  L.  Mii)oe<(,   l^undoii.  Impr»vement« 

in  electric  awitdiaib 
S94.  M.  M.  n.\iR.    f /Hid on.  lB|iremMoti  relatiog  to  mlraale  ocitb  or 

biitterif 

January  5, 1901. 

310.  \.  v..  \h'n\v.\>-  s.    Manchester.     Irii|'rnvfui<nt«  in  eleftrii:.»l 
•witqhe", 

516.  J.  McxDT  and  W.  Kussiu.   (Jtaegow.  ImproTcinenti  in  awitcliea 
for  overhaad  bar  railwMa. 


lyonduo.   Imprnrementi  relating  to  electric 


333.  P.  M.  La  B«aa«AT 
motoni 

240.  L.  KoniinL  Londnn.  Iniprovi'mente  ineleetrauagnotiaappmtin 
iominding  clocks  "r  timc  picrfB. 

Jiinuary  7,  1901. 

365.  T.  .).  I.im  EU.  Livcrii""!!.  An  iuij  r nvl  electrio  car  IrullfV  bi-ad. 
367.  A.  P.  Li'NDiiiii'i  and  O.  C.  Lij.viiherg.    London.  Iui|irtivemenl< 

in  multiple  wall  caaucetioDH  for  alaetrie  Ughtiofc  htatinc,  nod 

the  like.' 

393.  ]'.  A.  XEwnw.    LoadoD.    Ictorofiawta  in  aieelrelfria  and 
airparatut  AcraCtr.    (Tlw  Ntttunel  Biaetfolytia  Ob,  Vnlled 

.States.)* 

409.  (!.  Mahmi^i  and  Marhim's  Wniu.a>ii  TKiaoBaFB  Oo.  (Lia). 

I^oduQ.  Imptovenieots  iu  apjiaratux  for  wirrieea  lde||ra|wr. 
110.  O.  Makkixi  and  Mauiom's  WmEi.rju!  Teuk.rafh  Oo.  (I.tih.). 

l.tmdun.  IiuprovemeDta  in  apinntu*  for  wirelen  telenaphy. 
411.  O.  Maacari  and  Marooni's  WmRLKvi  TaunaarB  Oo.  llJttt.). 

Lwden.  toproTeaienia  in  apparaiu«  for  wiwiwa  taktaqiagr. 
J.iimnry  8,  1901. 

441.  II.  I.v- .  KNItli-    l.ntiil.jiL    linprnTcmenl*  in  Ihi- rlr.  Irolytii  li  .  h- 
iog  of  otton  and  other  tozlile  inateriaU,  and 

a»  ^Tt^'  (A-  ViHel«nii..flmMiiar.) 

4381  B-OuI^uoMk  LiverpooL  faapm 
ei^sans. 

467>  S.  l>Aixn  and  C.  M.  TiRBT. 

BMotn  for  trlepbutie*.* 
460.  Ok  BdlltKin.      Londim.     Iini'rHvriiiriila  in 
•leelrical  stuniKc  bntlerirs  or  aoeumulatcrr. 
47,  Till  lliim'tH  Ttiini'.ii>.||<it-no>  O&tLBh).  Loadon.  lm|irore- 
menu  in  •3e<'*.ric  niDtors.    f  R.  I>.  Miit,  rnlled  Statea.)* 
481.  H.  II.  l.tKE.    L'^mdmi.    linproTeniTOts  r^Utioi;  t )  aeieijndjirv  elco 

trie  bill '.trie),    (illube  l^ecr;.  L"  i.,  lu.'.e  .  .Sl^t^^  * 
433.  H.  H.  Lake.  Lmdja.  Itupruveui'^uu  rvlsimi;  t<>  cjectrir  •iricchc*. 

(Glebe  Meonfacturing  Co.,  I'nited  .stato<.)* 
498.  R.  Arno.  l.andon.  Im|ir»vemeuta  relating  to  appai-atui  fur 
nMeaariag  the  power  and  the  ptuwe  diffrmce  in  three-pbaae  clee- 
trio  ayatems,  i,  Date  applied  for  under  I'atenta^  Aa,  .Act,  1883^ 
••e<--  105,  June  H.  1900.  Iieine  d«te  <>f  application  in  Italy.) 
530.  T.  Hls-vvkdh  Aul  The  ItiU'^M.'t  MANfvAtruHjsu  i"o.  iI.to.). 
London.    Improreiut'utii  iu  or  connected  with  joint  6lliDg«  for 


601.  K  K.  Lawn.   I,Miden.   Imiwanwate  ia  <r  ooaaaelad  wMi 

tiecto  motors. 
648.  A.  OB  Cmtrii  and  II,  W.  Srni.oMAinr. 

in  ahetfie  driving  mechaaisnL* 
Un,  W>  RLV.  IdHrpooL    Improvementa  in  4 
January  9, 1601. 

64S.  f,  Paawaa  aad  P.  F.  Orm.  Uverpoal.  Current  cxIleetMo  aad 
eafely  dericee  applicable  to  electric  reilwayv  and  iramwayi. 

560.  It.  S.  JApqinw.   Birmingham.    A  device  for  drawing  the  trolley. 

arm  of  an  electric  locomotive  or  other  vthicle  proprilad  by  c1ee> 

iricity  to  a  safe  poeition  (lionlil  the  trolley  become  diaeonoecUd 

with  the  supply  wire  cr  bar. 
669.  A.  CAMnnnj.   London.    Improvementa  in  electrical  regulating, 

meiaiiiini^  aad  indinatiag  appwatmTi 
689.  r.  H.  HBAOtar.  London.  InproveeMott  Id  and  rahting  toehetrle 

svilrhes  and  the  like. 
594.  J,  T.  AuMsranso  and  .\.  <Iri.i>m.   [.  .n  inn.    Improvements  in  aiid 

connected  with  means  and  npjn'^itu"  f  r  the  production  of  liKlit 

by  electricity. 

596.  J.  TAEBormi)!  .VrmstuuXO  and  A,  <  iRLt.to,  l.,9udo4i.  linprove- 
meota  in  and  eouneetad  wiUi  meaua  and  apparatu*  for  the 
prodaetien  of  light  and  certain  other  raji  by  eleetristly. 

606.  J.  T.  Ai«M»TonN<.  and  A.  OaUM.  Itwdoo.  InprevaaMBta  in 
and  oonnei'teil  nith  nuiat  and  appatatui  (er  the  fiodnetioio  of 
light  by  clectricily. 

January  10,  ISOl. 

612.  IC  Kkxxedv.  lA'eila.  Improvementa  in  themaonfMtureofettlphate 
of  ROitn  iniA  frutn  furiisre  pLnea  and  th«  UfcO  ejectiol/lll. 

684.  M.  scTKiiM  v.i  and  K.  Mar<  I  '.oN.  T^oodon.  Ittpromaeata ta  or 

relslirg  t'l  rlcciric  stor.iir"  >««tterie«, 
(8L  J.  M.  11e  :ti  W  .  li,  Hiiiiiii:i  and  J.  M.  >kwt«:».  Manrhc'icr. 

Imidovcmdita  in  clectiic  monorail  railwaya  and  \eliiclefl  ihciefor, 

appUeaUe  aim  tor  other  traction. 
688.  I-'.  Tnnunr.    London.    Improvement*  in  the  caiistrucUm  u{ 

telephone  cable*.* 

660.  J.  Y.  JOHUDOH.    London.    Improvements  in  electric  enotrollera. 

(The  Electric  Controller  and  Supply  <  'ompany  I  oit*"!  .States.) 
601.  J.  T.  SotEfvty.   liondon.    Improveuient^  iu  re  iitAiKi'  mWt,  i.TlM 

KlMtrie  Omtrollcr  and  aanply  Coiu|iaoy,  United  .Stato.) 
Mft  J.  Y.  AiMMaai.  Itondon.  laMmMMBlalaaia  mtariaadaeitae 

for  hrtMb  holder*  aad  the  llko,  (Tlie  Eleetrle  umtnUar  and 

Supply  Company,  I'tited  S'ates.) 
TOOl  R.  D.  SAyDtlu.    l.oi>iloD.    ImiTovvmcnts  in  the  manufacture  of 
aire  itrip*  and  the  like  by  electro  di-po*iti  tn,  and  in  appiiratua 
therefor. 

702.  C.  M.  JosarH  (>Ji(  Cuttmiis)  I.iMii.  I.<  iidon.  Inii^vved  xyelem  of 
f  Irctric  Uaclina  (Data  applied  for  under  Fatenlii,  ke.,  Act>  1883, 
v  ■.  103,  July  5,  190O,  hoing  date  <>f  applii-alirin  in  France.) 

706.  K.  I*  liOiAMIN,  lyondon,  nntnnmti  inili I  II  r  and  renirrlcr 
of  and  xign.il  aljoanl  apj'rcai  hinj  lm  j«-.un.r  ;  ar«  "r  trAiin  nnd  of 
the  routes  taken,  likewise  a  lieiaiU  It'-rcof  to  paxu  ngrrs'  w^iiing 
[Mjinta,  as  all  sudi  indepecdcui  uf  foi;  kc  also  applies)  le  to 
electric  bell  aonunciatan  fur  mioimisiug  wirea,  movement-,  &c., 
and  to  other  purpeaaa, 
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MO.  KRosHsiMn.  eiwMs  «4cr  McgMfbl  tor  ni*  «i  lUiAwdl  mi 

3.0t)5  Ki  Mi    uH.    1  Icriri -ni  eonductoTi  or  ciblw. 

1,168.  Kixnani-RT  (SVtstern  Elactrie  Co.).    li«gHt«riiig  apparaUW  mmI 

drauili  for  tdnhom  m—irirl  MtTios. 
1,81%.  IiAKi  (Amo).  FlkmentiforahDirioIiieiBdaiiwBMUBpi. 

1,825k  Lamms.    D,rn%m»<rWtric  macliineii.    (Dale  applied  for  unrfrr 

Interuilii.iiil  (  Vmvnitir.n,  June  30,  1899.) 
1,9J7.  Ur((vha>t  and  OOf  nwiN    ATerhend  coll«ct<i»»  for  electritmll/- 


0.  TTi.  ~ 


2,050.  Ttiia.   CootrolfiitK  eki;tric»llj-prop«lled  whicles. 
£155.  MoHRl«»l«.   Appantu*  for  tiMlro-platiDg  pins  and  other  mull 
(/bj«ct». 

2,'^22.  Wmi'HT  .\mj  np.ASciy  MvN'nvA-Trnr!';   C-\    T.td.I  EleetricMy 
n>et<-r«, 

2,54i  E.H.MAfiiTAif  I admiaUtntrix  oi  lh«  lat«  S.  W.Maqu»y).  I'rimai-y 
b»tt«riai. 

2jlfn.  HviCBUlsON  and  Paciurd.   IVoductiua  of  eleclric  iocaadeMcnt 

lft1D|l^ 

9307.  CHara  Air.   in«ctric  rdl«i7a  «b  •  MirfiM  cotHMt  9«t*B. 

3.143.  Bkow.v.    Kliy-tric  veHjt. 

3.144.  BaoWN.  'rrlei'lmnci. 

4il62,  Da  Ca-TTKo  aod  Schiomaitx.   Electric  battcrii:*. 
<Nemr).  Slwtrle  twitchm. 
•nd  ATKnmni.  ElMtric  igoiUoo  for  bteruti 

Di  Ham  and  Fniur.   Applkatkm  o<  alMtila  to 
poae*  as  an  insuktil^  niMlrial. 
Wnioirr  and  Raiaaii  Ujvmuitwmn  On.  <I«»k)b 
olaotriiaty. 

ManinAp  md  Emur.    ftttwJIiig  taitrttiMato  for 
MegMplMk 

HuiimwAT  aod  Cocn.  larfUa  Htonli  for  «iMlria  lanHllilfam, 
HrLU  (BoDDet,  PauUqMudliani*)!.  Ooiiiiigo  aod  tti  n>  W» 

rketric  tr»mwiy?i 


of 


4,106. 
7.66L 


9,511. 
11,C05. 

11.562. 

IZli?.. 

15,134. 


10't>i:;rjLT»]  IcriitinaL^. 


Hdm-er.   Telephone  tranrinitt«t«. 
Bmtub  TtouiMW-Hconoir  Ooi  (bn.)  (WmImAhi^). 
loAeating  iI«*{cm  applietU*  for  aMaiuitaB  alaatarfe  oiRMto  mA 

for  nthpr  pisrpoaee. 

Bitri  iMt  TiiriMsoN'HouBKix  Co.  (lyro.)  (StalaMbi),  AltMMiii(t 
e'ectric  eurrant  tDutire  a|>i>araUt'. 

CDTn-KB.    Canntruetmn  »f  •wivel  liraiU  nf       i  ri«  c»r  IroUiea. 
Lakk  I  McRlmy-Oninow  KlecUic  tUilwa^  i  6f«teni;.    ElacUtc  ndl- 
wajra  on  the  (hird-rai]  or  ■arfacv-contact  pyataOMi 
lUwitT.    ICleclric  lanipa. 

I  ■  i.A>»i  ^1  mn:.  »Dil  Mill  KiL    I'u.-^Uble  I'lecLri.il  «.ifi;ty  liimju. 
Waltur.    Electric  arc  latnpa.  appiieil  fur  under  Inter- 

natimal  OonTCWivD.  \>k.  21, 1899.) 
BitmaH  Tnomcni-Houno!!  Co..  (Ltd.)  (StaumuiU).  AmiaWrH 

for  dynaino-atectric  Duehioea. 
Brttuiu  Tnonau.Y-Hottsroii  Co.  (Ltd.)  (li^njoyj.    Biida  for 


COMPANIES'  MEETINGS  AND  REPORTS. 

Oadl«y,  Stoariwldlft  »nd  DUtrlot  Bl«ofcrio  Traotion 
09.  (Ltd.). 

The  ninet>><'tiUi  ir.linary  ganeral  maeting  uf  this  CbopMiy  «ai  Md  on 
Wedneaday,  Mr  '  .  SHiBRRff  H.  Ifii.TOJf  preaidinK. 

The  SK''lii:i  A»0'  Mr,  NV,  h*.  Herring)  ro»iJ  th»  notice  esllinj?  ttir 
mceliRi;:  inrl  ilin  lyjT-Ti  and  Rfcouata  were  takfa  m-  reai 

The  CUAIBMAK  aaid  :  tieotlemea,  our  share  ca|>iial  in  now  fully  iMued. 
At  tUi  tiM  kit  saar  ik  wao  onlj  £61,870,  Uil  tinoe  then  «re  liare  innueil 
HU\  ahana  to  uw  Britiah  Kleetrle  Traction  Co.  in  piri  pijratent  to 
tlMm  aa  eoottuctor*,  and  19,370  nham  were  iiwued  under  t  he  prD«pix!to« 
uibUibad  in  June  la%t,  nukinK  our  total  capil  al  £200,000.  Tlie 
tiaUucx  payable  to  the  ttiiii^li  Klr-tric  Trncti  n  I'l  i»  now  only  imall, 
f.S.tOO  i-td,  aa  compavcd  -.li'.ii  £71,173  Init  vc-ir,  ftiiii  ohowa  tliaf,  to 
that  extent,  tlM  work  tiM  been  gone  on  with,  ilie  de[iTeeialfaMt  fund  Ikaa 
\mm  MBwaaaa  >f  tijMt, wMA  ntapiawd  Mit  lantnar ;  m4 
aiww  to  tlw  proBt  and  loaa  MOMBt,  wMclt  la  •pftrMttUj'  batttr  than  It 
waa  latt  year.  We  brought  forwarrl  from  laat  year  4:2.313,  an<l  the  profit 
for  1900  ainountii  tr>  £«,900.  nuking  to^tlvcr  £S,214,  and  that,  after 
laying  the  |>referen«i  divid'jn:!  t'j  Dfccm'-^r  31  lift,  luue-  £D.51I.  Hu 
(he  other  side  of  the  lial  krii  ciht'C  li-nt  •.!n>  <..i|i;tiil  uuiUy  ou  rji«  ..,1.1 
lioea  DOW  rooonitructed,  amuuiatii^  lu  £59,136,  which  la  rather  more  than 
ik  «H  lait  yw.  Ua  reaooairuciioii  uf  »ld  liaaa  atMi  «a  light  railway*,  the 
annont  ia  now  £159,3481  <it  tlutt  there  hat  been  ex[<end«d  during  thn 
paal  year  £76  0X5.  <  »<i  (Ite  debit  «ide  of  the  prr  p^  Tine!  Inw  account,  we  find 
that  the  rutiniui;  naca  harclicen  incri-Kuril  to  aU,B74,  against  £4,493  in 
thl^  prcTiooa  year.  Tbi*  increaae  ia,  of  cuurae,  a<x-ouniod  for  to  a  ^.tutt 
extent  by  the  opening  of  the  new  linca,  but  it  has  also  been  Inercitaed  by 
the  rise  in  price  of  fuel,  and,  therefore,  I  hojje  we  may  lugk  lor  ratiicr 
battar  wwlK  l>  Hut  iUfwWo  ilwfait  tit 


iilrf  Ally  gone  dojtn  in  pnoe. 
lower  figura. 


Xatntenaooa  and  rwpain  atand  a^.  a  4i>^bilT 
Tbat  doaa  not  maaa  that  \m»  ian  raally  been  apent  on 
thm  to  (bt  paanlhg  yaar,  hat  1  ttiak  «■  htva  had  fewar 
En(  to  mthar  Mtlar  miaiMiMnt.  AdntoMMtlaa  and  geiiMvl 
lidi  waa 


■ocUaato  oaitof  4 

expenaea  Iiave  gone  up  a  little,  whit.li  waa  uecesMry  owing  to  iocrvaaed 
bunuen.  On  ttie  other  aide,  the  tratBc  receipts  have  iacren«ed  t<>^  18,290, 
agnincl  £11 ,000  in  1995.  *rv\  tlmt  » i!ae,  nf  <>oiir««,  mninly  t  ;i  ttii  "fx-nini;  n( 
the  nc'.v  ImcB,  Tl.e  .^eilierli  n  an  l  rra.::;ry  lli--»i>i  lice  w.n  oi^aed  ia 
October,  and  the  Kingaoiniord  aod  Wurdticy  line  in  Deecmber  isaL  The 
Board  hava  arery  rramn  to  be  aatiafieta  with  tba  malt  aa  to 
OrHaincd,  ai>d  we  are  expecting  during  the  current  yetr  not  only  to 
Itpep  tip  th«wi  rmiftH  but  to  uu|i'i,.v«!  ujxm  ll.i»tn.  Of  cnursv,  it  hia 
Rtr'.N::(>l  th?  tirtffl^  cu  tit?  o\<i  lirifi  Aft  wril,  Vti'ciitjtM.^  «j|  i«  alwaya 
the  oase  when  you  op*n  new  lines,  they  tietp  aa  faeden  to  the 
old  oikcs.  Of  Ilia  bxlance  at  our  diApoial  we  propoee  to  place  £2,000  t  o 
sinking  fund  and  £1,500  to  depredation,  bringing  tbii  up  to  £7,579.  We 
suggest  the  payment  of  a  di^^idend  al  the  rate  of  4  per  cent,  per  anwiB 
and  to  carr\-  forward  £1,906.  The  DirecUm  have  tlecided  to  gn  on  «ittl 
llie  extension  of  lh«  line  running  to  tl;t?  I.ve,  iml  wIkti  iliii  i^i  ti  me  we 
hope  the  t>l  nur  i»|nt«l  exp«:tlitiirB  will  b-  rffA.:li'!:l  I  -r  .\  tiiilf.  'I'n 
provide  for  thin  additiciDnl  outlay  the  Ihrector*  propoee  It  wouo  a 
further  £60,000  of  debentures.  In  evurj-  diranioo,  tJierefore,  I  think 
that  the  outlook  is  fAvourable  lor  the  earning  yeir,  I  hare  only  one  other 
matter  to  irfrr  to,  sail  Aak  ia  Uw  ntirement  of  Mr.  GAKke  and 
Mr.  Ktworth  from  the  Board,  It  waa  wM  gieat  regret  that  we  accepted 
llieir  resignations,  but,  a»  imny  nf  ymi  »»t  .fnub^Itui  uw.irr,  Mr.  Kirt  V" 
and  Mr.  Raworth  hatr  « >  cniiny  *':i,^a/'':nr.Tt'.  i  .f  i»  pm^iing  n^t  .iro  that  they 
are  qoiU  uaabW  to  kicp  up  with  them  alL    I  now  mora  the  ad<^liun  of 

Tba  natioii  wa«  earriad  oi»n)ai<nialy,  ai  were  reaulutlona  approrinj  of 
the  company  joining  the  British  Electrical  8uF«rwinuation  Fund. 
The  retiriug  dlreeto^^  Hcvm.  0.  A.  K.lge,  ».  V.  Woodward  and  J.  A. 
'eatt,_h»Tia||  biaii  r»<^tortad, and  rtiaauditora  iMfipoiotaii,  a  fota  o( 


Blaekheath  and  OvMowioh  Distrlot  BItotrle  Light 

Co.  (Ltd.). 

At  th«  meeting,  helden  Wedacada|y,Slr  Johx  A.  Wiixox,  M.P.,  peaiiied. 

Tne  SKCKErAHV  (Mr.  8Uai*r  H,  WabaUr)  b«^g  read  tfca  i  " 
calling  the  meeting. 

The  CHAIRMAM  MtuNd  to  tha  datay  «lueh  had  ocnm 
tha  eomplatioa  «{  tha  aaoipaaf 'a  wla ;  ll  JOO  had  haon 

from  (h«  cnrrActors  as  a  consequence.  This  sum  was,  hoseifr.  a 
poor  f>['nv*>nt  for  the  los*  of  h  I'iiuMif.  ^it,.-  lUt?  f[^Lu]>,iiiy  1ml 
begun  to  supply  coirant  frem  their  own  station,  in  February,  l9fXi, 
the  supply  liaa  ntaa  (■aaaatia  HtfafaatMa  to  ooaaiimers.  When  tlM^ 
'  lliHr  CM 


comoeaeM 


138  with  the  equivalent  M 


fik8fl71tlBp*  connected.  At  the  close  of  tlie  paal  year  tlie  number  luil 
naaa  to  342,  and  the  laiupi  connected  l3  14,473.  ThL<<  iwxigreia  still  c  «■ 
tinuee,  »i  on  April  !  the  niint'irr  uf  lamps  cxwiiectel  Uik)  further  incfea«  1 
t  It  ,')iO,  »'.i.'i  lliei  I  wru  i  npplicants  t"  Ilia  equivalent  of  4.907  1ao>p>«. 
')  lie  >  impsny,  therefore,  in  its  first  year,  had  bo  l«n  than  21,500  lampi 
connected  or appUad  to.  Thaaa  Igaraa  iilalBdalaiaatex<.-lusirc)y  tofia 
supply  of  euftant  for  IHaBriaatlM  ;  tat  ttiara  mi  •  liopeful  prnpeet  iu 
the  supply  of  enenoT  for  piwer.  In  the  f^reenwich  district  tliere 
were  many  industrial  mncern*  whi<:h  w»uU  find  It  ronvenieut  and 
(■i-.'iiii:,n-.ifi!  to  xtXf  i'yrrwnt  from  the  company'K  fifnt-™.  Soine  la'ge 
(i)nir«cl.<  ill  tliii  (it'  orii-iiitiu  hvi  beco  negotiateil,  nn.l  t-hfro  was  e»ery 
rcvun  to  anticipa'.e  that  the  oompiny  would  eo3a  bare  u  good  day  loaH 
r  t '.  power  as  weil  M  a  good  nigbt  load  tor  l%lik,  Thii  would  augineal  tk* 
rcfcnoe  without  tntafltng  any  material  Incwaaa  in  die  working  chaisan 
Tlie  area  served  by  the  cnmfnny  wa»  very  ext4Mi«ive.  and  builitiag  opns- 
tiona  were  in  rsptii  pr  tcrci".  Tha  company'-  rii,vinpi  ]>»iiril  il.r  .ugh  good 
resi<lent  i:t',  dUtricCa  and  t>u>y  ceotrea  of  tra<le.  The  adopt  inn  of  the  "  free  " 
wini't;  •ytt-.i-iii  had  |>roved  advantigeous  in  attrn  tiog  MOWmnt  aod 
the  U'titi's  cxperienoa  wai  that  ouoe  the  light  waa  {otradlMod  the 
lamp]  were  soon  extended  lieyoud  the  original  Rraut  of  six  free  light*. 
A«  to  the  financial  results  of  the  vom]>any's  brief  capericiice,  hi  thought 
tlml,  r_>,ev  c'iuliJ  nut  li>  t'lcflmcd  uimtisfai^Uirr.  !t  wi«  iv»  smai:  iithiew. 
incnt  tj  c.i:ii-  itul  I'f  the  titit  year's  working  ff  no  c^t-.  tri.:  '.itiii  curiiiKiny 
041  an  «v«n  keel.  Tiie  accounta  showed  a  profit  of  C144.  This  r»niU  had 
been  obtained  un<ler  very  adrerae  conditioni^  and  ha  thaagb^  thM  night 
safely  reckon  tbat  the  current  ycM-  would  yield  a  more  wtatiiilkl  onii^ 
of  profiu    He  moved  the  a<lttplion  of  the  report  and  ac;:ounta. 

Mr.  HKNHY  \V.  BO\\  l)KX  (managing  director)  aecotide<l,  an<l,  after  tha 
chainawi  bad  re|Uad  to  a  numbir  al  quantiina^  thiiapsrt  «*« adoptad. 


SMtwn  Ixtwntoo,  Auatralasia,  aad  CUaa  Tfehgntpli 

Co.  iLtd.). 

The  report  of  the  director*  f  ir  Imli  year  to  Dsc.  31  la^i  t,u'r.  iliat 
th-;i  sr  -.i>  r?cf:r  t5  nmouctci  1 1  i.' '.l>U,fts3.  3«.2d.,  as(ainst  £339,450. 4».  lOd. 
i.ir  ll..'  i;jr:L-.|i  iiilf  yir  of  IbW.    The  working  expenses,  including 

£23,526.  3J.  tui  uuiulcuauce  ut  cablea,  aliaarbed  £104,640.  3a.  Id., 
agkiiist  £116,935.  6s.  8d.,  leaving  £256,249.  0>.  Id.  Deducting  £5,795  for 
income  tax.  £6,400  ft>r  debenture  iotereat,  i£525  for  diuationa  td  Indian 
Famine  and  Koocbow  Hood  Ho'.ii;f  Funrl.,  no  1  £1,.500  for  a  testimnnis!  t« 
Che  late  chairman  I. the  Mart|uit!  of  Twi-c  l.iilr,  K.T.),  as  retjommffitii^l  by 
the  shareholders,  leaving  the  uel  protit  for  tiie  balf  year  £242,029.  Os.  Id, 
AiUing  £16,832.  16s.  2d.  brought  forward,  there  is  an  available  lataooaal 
X256;861. 16a.  3J.  One  quarterly  interim  dividend  of  11  per  oeM.  bia 
tana faid  forth*  bilf-|Mr, and  it  b>BMr  pfopoiod  to  diaferftato  a  Mm 
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•mouDt  on  Ui« ''Stii  .nul.,  umkiti^;,  v<itl<  Uterimdivi'lcnd^  fnr  -.he  Inrgt  hnlF. 
yt%r.  «  trital  i>f  .S  y<-r  cr.nl.  1 1  Is  sine  propoasd  to  pay  k  bouua  o(  A»,  per 
»hai<i  i  ir  2  ]x^r  .-tiK/,  mali-.tiR;  thr  cii»lriliulloQ  for  the  y»ar  1900  7  jnjr 
□evt.,  tu<d  kikvtog  »  bklAuco  o(  1:146,361. 16*.  Sd.  After  doduetbg  £4,880 
to  iroTitl*  the  agr(«d  <liTkleod  on  tlM  Dcw  iwuc  nf  nhim,  ihcre  reraanu 
£141,481.  16«.  3d.,  which  has  been  traoeferred  to  getifral  rocrvc,  tirhieh 
fund  hu  iko  been  cnalitfrt!  with  the  premium  of  £16(L0OO  received  on 
the  Dew  uaae  of  ehares,  uml  f!elrit«l  with  £136,137. IN,  tkiaaioanl 
of  eiperoliture  to  dete  oo  the  Cape-AualraUu  cable. 

l>uiing  the  half-year  the  cotn|«B7,  in  conjuMtim  with  the  Creat 
Kortbem  Ttlegraph  ( °o^.  hai  cooatructed  land  Um*  hetmrn  Taku,  TieuUin 
aud  Peking,  in  coonaction  with  the  intemaliuaal  MblMneenlly  f  atabliahed 
hj  them  to  tJie  north  of  Sfaaogbai.  Tbeae  land  HnM  hkew  been  opened  to 
tbe  publiu  without  any  additional  char|;n  for  t«ltgraaia  excb<>ri^  tirtwern 
Kttru|ie  and  China, 

Tbe  "elMMiard  rcveou*"  fixed  by  the  Caue.Auatralian  cable  agreement 
loritgBliititag  AiiHwlMiiM  twMk  ktviat  ww  ulttUima  Atriog  1900, 
farthv  ndMtiMM  of  imt«  war*  fcroogbt  Into  fbra  on  Jut.  1  for  telegrama 
•■diuged  with  South  Aoatrslia,  Weatem  Auatralia,  and  Taamaot*.  Tb«ae 
ratci  are  3a.  6d.  per  word  for  ordinary  telegrams  and  2«.  6d.  (lar  word  for 
Oevemmeut  t«leK>'*<n'.  The  <!  H'«niQiE'nt  of  Nmt  Sovth  WalM  hH  Mnee 
•ci:/(ited  the  aKreeiuent,  and  Die  n^ducF.!  rate*  wm  tpflM  to  tdtgMBi 
cieuaDgad  wtUi  tbatStiu«a«  from  I'th.  1  L&>t. 

Tha  Mb  "AMli^"  mbh  Uia  lint  MctioQ  uf  tk*  Gii^-Awtnllan  eaUe 
(1>urii*li-MMril«tt),  lift  Uw  TliMiMa  for  .Naul  on  89tfc  tilt. 

A  contract  \ttt  been  entprrd  into  with  the  N'HhrrlnriU  tmHiin  I'mvmi 
taeiit  iy>r  supplying  ami  lft>  int',  mtj  account  of  that  i  <nvei  omcnt,  n  cable 
between  Jav»  and  Borneo.  The  oabie  U  aow  beiug  manufactored,  and  ii 
MpMMd  t*  Iw  laid  duriog  tbe  current  half  year. 


Iiid»-liiN9MHi  TUtlNVh  COb  (LUL). 

The  repirt  for  1600  atatea  that  the  directora  uw  Mitt  to  Mgotiatloti 
with  the  Imperial  German  (lovemmeot  for  an  extentloa  of  tlie  compemy  > 
ooneceaion.  Tbe  uompaoy  baa  mmdmcI  heur  itn  ahare  of  a  l  aJuc  ti  ni 
in  the  rate  to  Indie,  which  it  ta  exi:<M''.F<l  uill  Im  nan-liKi'.l  U'f  in-  Iuhk- 
I'he  lioee  of  the  oimimny  continue  to  work  mott  effiriently,  and  (wtb  tbe 
WhwtatoiM  ud  duplea  ayitaoM  coatinae  to  gin  trtiifielioii. 

The  ntTcnvo  from  all  aourcea  for  i  lie  year  amovBtad  to  £15I,6U.  11>.  4d , 
compared  with  i:i42,343.  4«.  lor  1899,  an  -tuT^iHf  of  £9.300.  7«.  2,1. 
The  expeoaeewere: — On  commercial  and  gtiiei^il  atfuum  ±39,.iiJl  .v)., 
uB  maintenance  account  (expenaea  and  charge*)  £383^.  t>«  r  tut.sl 
£78,36a  6a.  lid.,  agaioat  £74,657.  7a.  7d.  for  1899,  aa  iiu  rc  av)  of 
£3^701.  18a.  4d.  Deducting  Iheexpesan  fmiii  the  total  rcTcnixi  ii  Volant  o 
imiiM  ot  £73,284.  S».  5d.,  and  after  dcdu.  ting  in.  ■•mo  tM  ;  f.?,&tO,  2-<.  6H 
•niltakii^  into  account  amount  froia  Sn/yiZ.       H'l,;i.  .a-uI  aUo  ^ 

repayment  hy  Ihc  lVi-»i*n  'SorCTTimfiil  t-f  «.'17,2.'V.  I>,  tJie  balance 
rumaining  Is  iWbaA.  14*.  lil.  From  £^6,CKX)  lia*  I'ccij  placed  to 
reaerve,  and  deduoling  this  aum,  together  with  inteiim  dirideud  {£10,636} 
and  a  proviaiaa  tar  dejnf  o'atfam  of  aeouritiea  ct  £16^000,  •  kilMBiw  »wi«Im 
tt  £44,029.  14a.  8d.  Hm  direelota  propoie  a  dividend  fbrltw  ate  amOw 
mdfaig  Dec,  31  of  17*.  6d.  par  ahare,  makir/|C:  with  ih«  dividend  llntt^ 
]Hid,6  per  cent.,  and  »b««la  of  90a-  per  ti-^n,  UiUi  tiix  free,  maUag  lit  «1 
iDjwr  wnt.  for  Umtmt,  wynR  lonMnl  £12.1fi4. 14c  8d. 


•RiaBTON  AMD  BOTTIHaSUlf  SBABBOM  SLBOTUCTBA«Bi(»*DO0,r- 

At  tbe  meeting  on  Wedneeday  (Hr.  J.  J.  ('lark,J.P.,preaiding}  the  tlbwctorir, 
ii:  thtir  t*>M3rt  ri!(;i*tle't  the  iliaap)>HntlnK  r*raU  "f  lh«y«ir'«  wrirltinff. 
tiiailjly  tlue  '.u  tlif  fii^^t  LhaL  ill  .luly  '.ajil  it  wiw  nei:,*««:y  to  A-.-^^.  tin*  linr 
fur  rtij  .urn  fur  !i«e  weeka.  Tbe  tow  tavolreit  during  this  profitable  period 
anMrantnl  to  fully  XWU  la  «oaNqiuiM»  «(  thki  MMpamiaB  Mid  tte  Im^i 
amount  ex|ienilrd  hi  rcj«!n,  the  remit  of  iMtyeu'i  wnrMag  cHowad  a  toai 
of  f2S7.  7*  SI.  In  .^nfrust  the  'Vrpomtion  «?rT«l  a  noti?^^  on  the  mtnp&iiy 
rc'iuiriiii:  the  rmioTnl  of  the  line  wi'.hiu  thi-ve  mc-utln  tu  a  poiul 
varying  from  u>  iioOft.  further  out  to   sea  in  onier  that 

certain  ^'yoea  might  be  extended.  Tbe  ooni|iany'a  engiueer  reported 
that  tlua  waa  impouible,  aiid  repr«sentuti<ma  to  thia  effect  were 
Mid*  to  the  t'urporatiuu,  but  without  avail  ;  and  on  Keb.  19  tbe  con^ 
tiMlm*  lA  the  Or|ioratt<Ni  removed  a  portion  of  the  raits,  witboat  taking 
any  »t«!»  lc>  reinstate  the  line,  thun  dp*ti>>yiijK  »'l  couimuQic^lion  with  tbe 
Lirightrin  torminua.  Whether  in  •>)  iluiiii;  the  < ''itj^ir^k'.iun  hnj  exceeded 
their  power  waa  a  qutatioo  which  waa  having  the  aehoua  conaideration 
•(  Ibe  comiwny'i  iMpl  adiliM*  Mr.  Clark  said  they  had  hoped  that^ 
■flW  guing  to  cniHl3enbl«  «niBM  Id  tiwufrrriog  their  custom  for 
|wwer  to  tbe  t 'or;ioMi'.iDn  OMnli  tb*  Mvfog  then  mule  would  luve 
enabled  thtm  ti>.  :>t  luiy  tMf,  tbgiw  ■  sm.ill  dividsod  for  tbe 
|>T«f«reriic«  kharrhiiMiTr*.  besides  paying  deSenture  interest.  The 
work*  ij(  ihi^  ( ',,r[«rriiti:iii  har)  undermined  the  foundaLi-nn  oi  ■.htir 
line,  and  the  compaoy  diacovtrgd  that  the  lioa  was  Uut  aulficieutly  a^fe  tu 
MMliMianmtaK  vnlMMft  anadMrnUa  mpifeit  lAiiii  Ml|r  thiMi 
<SM  to  £300,  bat  InaolvMl  tha  dMhag  of  Ih*  IIm  tot  tMdM.  Ho 
itistnttut^e,!  ihitt,  although  the  Act  of  Pailiaiueul  gave  the  Corporstiou  the 
t^f\:'.  t'j  vhv  tlie  cotupauy  notice  to  remove  their  miU  to  a  farther  distance 
if  tiie  Cuuoal  required  to  lenKlhni  thfir  gToynef,  lh»t  power  should  have 
been  extrciaed  resaunably ,  ar,' 1  it  w*»  ijnria»i-uali>  lo  .ixlt  the  Lxiuipuii  v  tj 
do  something  iai|iaMible.  Muns  titan  tliat,  lie  ni^uutained  titat  the  I'orpo. 
ration  had  no  nght  to  stop  their  line  and  to  take  up  tlwir  rai'ii  without 
removing  them  to  the  |<oiot  where  the  civic  budy  would  wihIi  to  plaro  tl>ein. 
Tliey  hail  nu  liglit  siiuply  to  deetroy  tb*  liur.  «tiil.  havii  i;  (lum  the  work 
wlilth  they  iil,e4  tlii>  cuiiji*iny  to  do,  to  i:lur|5<'  Ihr  i.Tiin)iiny  with  the  c«t. 
That  waa,  of  oouf  ae.  au  important  matter,  and  invuivod  tbe  very  vxistonce 
Of  ttw  uompaoy.  Cuaaaqtwotlf  tb*  dimton  had  thought  it  right  to  cou- 
•tklt  their  le^l  adviwm.  Thl  Clrpmatlon  had,  kuwaver,  authorised 
Mr.  V«lk  ta  uHad  Iw  lin*  ta  tU  BriRbtm  boHodMj.  and,  m  tw,  Iw 


I  Lhr  t'hairoifcDl  acknowledged  the  O^rftt'irati^.n  h^c\  done  *:icnrthiD^:  to 
uUoiiuisa  the  damage  wliioh  the  sharsbotdcn  had  Bustained,  becanue  in  any 
case  they  would  be  able  to  continue  mnning  the  car  from  the  boondary  of 
Brightuo.  He  did  Bot  know  what  Ihej  would  do  witlioot  without 
Mr.  Va)lt,iitablMiiMb«mdt»«r,jMa»|ria»d(alaltiawaad«a«|v 
to  U>«  i2tiMr  tad  dM  hi*  bMt  tOMitt  tlu  wupaay. 


SLHOU'S  OEBMAM  UfO  AVmO-HUVaAUAH  MSTAI.  00.  (LTD.)— 

The  ilirpctora'  report  states  that  in  view  of  the  fact  th*t  copper  stoi-ea  atid 
book  tiebta  ahiiw  an  Increaw  uf  ?il. 512,388.83  (£15,419;.  cou|i&rod  with 
Qit  liievioiu  >'ear,  and  aa  the  weekly  output  averagia  uea;ly  22  tuna  per 
ireek,  more  capital  is  required,  and  it  is  pro|iuaed  to  increaae  tbe  debenture 
stock  to  £100,000.  Of  the  5,000  preference  abarea  offered  to  tb*  share- 
hotd«ri  taut  y<-jir,  5,fi0.6  wre  t.iVrn  u|i,  .^ni!  the  balance  (1,391:  '■v-il  \>n 
again  olTrriNl.  Tin-  .MctAll  Gesfllioliaft  itirectoru  have  declared  a  liividrni! 
equal  to  M160,<KlO  (£7,804),  from  wiiieh  bas  to  bo  deducted  the  amount 
of  tbe  balance  of  chaiigesof  the  Austrian  Company  for  the  you-,  amouiiliDg 
to  £4,504.  From  the  l^laooe  the  direet/ira  recommeod  a  dividend  <rf 
5  per  eeoMai.  Mr  ihaiia  kw  Ua)  «o  tba  pnHnanM  ihiiai,  oiajlng 
forward  £S08)aadadftrUe9d«f  l}pcr«nlk(»parriiara)ta<MacdmK7 

«l«r«hi!li!rr». 


OCriLDFORD  KLBCTRICItT  80PPLY  CO.  fLTD.'  —  .tt  the  i^»nt  annual 
mofltiitg  the  Jirci-r  .r*  reportrnl  tliat  tlia  net  revriiu<:  ^^huW'^^LJ  u  ilefu-it., 
I'iujed  mainly  by  the  price  of  coal  and  by  tbe  coal  coasuniptioQ  ami  the 
wage*  at  tha  «aH|iaaj  a  woka  bajag  ataMranlt/  high  owing  to  the  want 
if  a  latBnliirt  liatta^  of  aecaBialatfliik  A  new  battery  ha*  now  bern 
provided.  T1»e  iuoreaae  In  the  sinss  incf>mp  durin!;  1900  was  alirnit  38  per 
cent,  over  the  |iireriou*  year.  Tiie  Churmau  :l>r.  F.  H.  Huitsellj  aaiil  the 
olrt  Kattery  trf  itt^!T.i;po  ee!k  was  auffidaoi  to  keep  up  tbe  eupply  duriog 
tbe  n^f^ht  when  it  oru  l:r«t  put  in,  but  waa  (^i^te  inadequate  for  the 
he»vy  which  cmuic  on  two  years  ago.  During  Isat  year  the  coad  bill 
auiuuDted  to  very  nearly  4d.  per  unit,  Init  during  the  first  quarter  of  tbe 
j  rcHent  year  that  had  been  reduced  to  2d.  They  had  32  new  cualooMra 
!a«t  year,  an<l  abeady  this  yotr  had  14  mere.  Hr.  J,  klooay  K«nt  said 
want'  ui  La]iiia]  bad  prevented  the  bc«rd  pioviding  tbe  plant  which  he 
advised  should  be  obtained  more  l5>an  a  year  ago.  If  they  dadnetad  tbe 
coet  of  coal  from  the  to(«1  toat  af  pn.Klootian,  this  figure  would  mfk  ant 
at  183  per  unit  for  all  other  expense*,  whidi  wai  lower  tliao  tlwl  if  inaat 
l>rivata«Hn|iiiiiiik 


OUBHTAL  TBLEPHOnS  AlTD  EUOTRIO  00.  (ITD.^  Ttie  n-pnrt  nf  the 
directors  for  th"  yv&i  to  l>ec.  31  statea  that  tbe  rrvenur  iic  oiint  hIi "iva  a 
crestit  liUnce  of"  £1J.156.  H'..  M  ,  iiieluiJing  £1.507,  lb».  lOJ.  forward. 
AftiT  drjiuctiri^  ^4,237. 12n.  imerim  ilivideuil  thoro  remains  110,676.  9s.  3d. 
Tb*  direclora  rei^omiueiui  a  tioai  duiJeud  ul per  ceul*  (t^ui  free),  makioj^ 
with  the  intario^  6  pir  aiot,  fur  the  year  ;  £2,000  ia  put  to  reserve,  and 
£2,673.  16*.  6d.  canM  ^>rw«rd,  Tb*  electric  lighting  branch  of  the 
cotnpanv's  butineie  shows  an  increased  surplus  over  that  atitauieJ  iu  I61'9, 
aiid  tiio  current  year  baa  opened  with  a  fair  amount  cf  bu.iuii'.-^n  on  limd. 
Tba  (iividends  declared  by  tha  Indian  subsidiary  couipaoiea  have  agtiin 
been  6  par  cent,  for  tha  year,  and  substantial  sume  have  bcoa  carried 
forward.  Tbe  Telephone  t;o.  of  Kgypi  (Ltd.)  baa  declared  a  dividend  of 
7}  per  l  en'..  u  iti  preferred  abaree,  against  6  per  cenL  in  former  year^ 
liocl  haa  lrHni<(<'rroil  a  considerable  sum  to  i-oaerve  for  further  developing 
the  business.  Tlte  Cliiua  and  3&X4\a  Te!epLo'.i><  f 'o.  \\m  pii'1  it«  debenture 
intereat  and  makes  fair  progrean.  but  ilie  a/:-ouul-  i  ji  tlie  pn.-^t  vdi  Imvc 
not  yet  been  prMSOlad.  A  small  exdiauge  baa  Ijceu  opened  at  Johoie^ 
ml  ich  !%>  in  direct  aiMtMaiwrtliM  With  tb^atawMr'a  MMaat  iaSlMaya. 
TlM  company  hia  alio  tnaa  grMlld  a  Hmdm  I17  tMOOvanuaot  W  India 
to  open  aa  ascbaj' M  Mandalay. 


HEW  GOMPAIilfiB,  STATUIOBT  BSIUKNQ,  fte. 

EUOrStO  RAILWAT  OIUflBDt  (LTD.)— Registered  April  11,  with  a 
capital  of  £6,000  in  £1  ahar**,  to  acquire  the  business  of  tbe  Kkcttia 
Rttilway  Orar;i!>u  •  < '  I. ,  an  1!  f<>  rarrr  on  the  hutinees  of  omnibus,  cab  and 
vehicle  iHxprietors,  ^c.  urn  I  to  deal  in  electrical  and  other  vebiclea. 

OBOKGE  L£EK  ft  80M8  {LTD  -  Rrg^mten^l  Aririt  4.  n-ith  a  CapiUl  ol 
£3,000  in  £10  tbarer.  t  >  carry  ou  Lit  .Salford  tbo  tuniDCii!  of  atawaillial 
and  electriuil  eugiueeia,  metiLi  «uf}k«r«,  Uit'.cr  timkern,  &c. 

LA  COMFAITU  DE  ALUHBKABO  T  FOUZA  BLBOTBIOA  "  HIBPABU."  — 
Thia  company  iua  been  formed  at  t'srthagaoa  (Hmin)  to  establish  a  la'ga 
pawwalMimaod  ta  aupaly  alaitria  anHi^to  tha  mining  undorUkiog* 
in  tha  L»  TTnim  and  ClMtM«aMd!atiiiti. 

■AmrD  Aim  aOSaOlf  (ltd.)— RegUtercU  April  6,  wltli  H  capital  uf 
£10,000  in  £5  shares,  to  carry  on  busineen  as  electrical  aii<l  iiieoluinlcal 
eiii»iDe*rs,  confrftrtori",  tnannf  wttirwa  uf  and  dealers  in  railway,  tramway, 
tli-vtric  .uid  iit'iipr  i«!'[Li>rntii<,  gc r.i-r*tors  and  accumulator*,  and  uaers  and 
AiipiriiFra  of  electrictiy,  Ac.  i'lie  soliaciibcn  sre  A.  Maund  (destrical 
<'r«g'aa«r)t  W.  it.  ttohiaatalactiieian),  Hm  U  &  RafaiaB,  Mni  K.  f  .Haaad, 
i.  Graham,  J.  B.  Rohb  (dietridMi).  aad  T.  dauU 

PBASaOM  FIKB  ALMH  STHDIOATE  (KAILWATS,  BOCU  AlTD  tHIP. 
Pino),  LTD.— Registered  April  11,  with  a  capiUl  of  i.10,000  in  £1  shares, 
to  aojuirc  and  tum  tJ)  account  p^ler-ln,  lieeni^ei^  irive>itl«i*i,  ri;i.'lit«-  ki-. 

TASOOWZR  ENOIJfEERINO  WOKKB  ILTD.  l;<>--:«lereJ  .^pnl  i'.,  wilii 
a  capital  of  £40,000  iu  i^l  sbairoi,  to  acquire  tbe  engioeenng  tnarka 
and  business  at  Vancouver  dty  of  Armstroog,  ilorrisoD  k  Co.,  and  to 
carry  on  the  buiineai  of  mame,  bydrmuUi:,electri£it,aod  general esginecrs, 
bailiriaakan, 
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WILSON  *  CO.  LTD.)— l(«Ki>l<^re'l  April  1,  ca|>ital  £30,000 
lnSlllMt«t,to<uuTyoo  buwueaiof  iiviiiaaBgtn,«l«ctaaiaiiii,tiMltiigiiiMi« 
*t  lUactorter  Mil  MKWhtwi. 


CHARINO  CROSS  AMD  STBAHD  ELECTfUOITT  SUVPLT  OOKFORATIOlf 

(LTD  TI.e  ,.<iLiiakI  return  to  Marcb  15  give*  tlio  vupital  vi  j;&00,000,  in 
£.^j  -'.:ir.  f  (lO.CCO  (jreferencei,  uf  whiuh  50,CO0  pr«fprouc«  «iid  60,000  ordi- 
iitry  iMMo  ixcu  t»k«i  U(>.  No  DiortpiiK«H  or  cliu-gea  to  d«to  of  rvturii,  Iwt 
tlx  company  hi*  ;ii»t  mtd«  ui  iaaue  uf  X2M>,GOO  4  yxr  ccat.  debenture  stock. 

CBELBEA  ELECTRICITr  SUPPLY  CO.  im>— TiM  HUtual  rsiuni  to 
M.>ivb  20  har>  be«n  fila).  Tb«  ck(itMl  h  £W,S0O,  iB  THJUH  oMaarj  aud 
6,000  futUmcti  »harf  II  of  £5  rach  and  500  fmindem'  AuM  4yf  £1  each,  of 
Whfcll44/t96  >>rrlin«r}-,  6.000  prrfcrewR  and  SCO  faondvn'  ^)uut!l  lure  been 
tokan  npw  i'5  per  sUnn  baa  l-cni  tnllrd  «p  on  SS.ll^  orditmr}-  .iiid  fa.OCO 
pr<?feTCTice,  sod  £2  per  sharo  on  9.627  oix)in«ry  fharci.  £189,9&9  ha« 
l>«n  received  :  6.666  ordluarj"  aid  SCO  founder*'  tbarm  i\re  con^idcrcil 
«•  fullv  pai.I     M  r  nirl    Iiiij;.  -:  £150,000  debenture  stock  and 

£88,0CO . 

CRYSTAL  PALACE  DISTRICT  ELECTRIC  SUPPLY  CO.  ;LTD.  --The 
aniiu'il  return  lu  March  28  givei  Die  oa^Ul  M  £nfiOO  in  £1  aharet, 
47,859  lakeo  up.  HI  per  afaan!  lu<.  be«B  «*IM  Dp  Ud  poid  u»  2.859. 
49kO0OiiMn»«c«e«aiid«i«d««tol^p«i(l.  MMtgige*  mm!  vhaqtM  £60,000. 

V.  V,  BlMUlU  nUOBtn  mntn  cm.  (ITD.)— Acvordiag  to  tlw 

ar.MUnl  return  to  Mnrch  14.  Uic  (  apitiil  is  £)00,000  in  40.000  prefcience 
RI1.1  40,000  orilinary  nhares  of  £5  each,  of  which  ^,0C0  preference  aud 
33,000  ordiuarii-  Lave  bti  a  taken  up.  £5  pvr  »h»ic  ba«  Won  cill-il  up  on 
55,000  preference  aud  29,000  urdluary.  £30,000  U  a^n-i  u  k-A  w  fmid 
oa  6,0C0  ijrdioary  nhareii.  Motlj^agra  iiad  cbargeji  t.5O.CL0,  lt:iu<  £950 
tran.iferred  to  insntcc%, 

NATIONAL  T£LEPHOMB  CO.  [LTD.  >— 1'he  .uiiiu^l  return  to  Maroli  7 
gt\ui<  the  capita,  ux  £6,000,000  in  15.000  Tirnt  and  15,000  K-'tind  prcferenrr 
aUarc*  of  £10  'ncli,  an<l  260,000  third  prcfertiK  t  and  8-90,000  ordinan- 
.  •harco  of  £5  rarh.    All  the  fii  •.  .^.•.r,.»  .v.  ?  third  j-rtftviic*  jnd  SCO.CCO 

ordinary  tliam  linvo  been  tai...'!  u;'.    i!0  [.  i  .!;r.ii'  Ins   l  u|i  'ni 

tlu  &nt  and  ■ecnD<l  pi«(ereii>.^<  aud  £5  per  share  on  221,716  Ihini 
fntamaa  and  545,537  ordinary  nhareii.  £363,485  i»  considered  um  faM 
cm  44^13  <riln«rr  und  23,294  third  preferme*  tbafCi.   MurtgoKm  *d«1 

UXOnUO  BVFPIT  CORPOHATIOir  (ITD.^— Ace»rvling 

I"  thi-  annual  r«<n>in  to  March  13  the  «-i^=*  il  i«  f!i50.000  i"i  £5  fhtirr" 
109,520  of  wliicli  lii  .i  been  Micen  up.        Hi-ii:.  -  u.il  rliii.'c-,  iibd.CO:'. 

YORXBHIRB  ELECTRIC  POWER  SYNDICATE  LT0.1~ln  Iho  annual 
i«turn  to  Marrh  7  tho  ca|iital  is  given  ai*  X'10,000  iit  £100  thiires.  all  taken 
up.  £ib  luM  bMii  called  up  au  eaeli  ahaio,  atid  £d,&0<i  ha*  becu  recaiveU. 
Ko  iBorwiiic  «r  chHjnHi, 


■ORANDA.— Bankrate4p«roent.(<iince  Koh.21,  1901).  Prioi of  lilTer 
97|d.  per  ot.  (A|>ril  18).  Consols  (2|  per  c«nU)  95iV— 96ij  for  money, 
051— 9i5J  for  account;  2^  per  cent.  95J— 96  (April  18).  ("v>nsi>U  Pay 
Oay,  May  3  ;  Stock*  and  Shares  Continuation  Daya,  April  24  mid  May  13. 
Tieket  D^ys,  A|irU  26  utd  May  14 ;  i>f  Ji^a,  Acril  26  mU  H»y  U ; 
Uhlmf  Van  CanT'Ofar  Day*,  April  8S  aod  )f*y  IL . 

AFIKMll  DIRECT  TELECRAPH  CO.  LTD.  I— Tbo  tenth  drawing  of  ihi« 
<!OiB|MMjf'l  4  )ier  cent,  murt^p^e  dobeaturca  (146  iu  uumber)  will  Uke 
riMemkliy  Ittnomat  thsoOcM  vt  tba  oMuiMdy,  WindiMtar  Uoum, 


Id  HiMi^taMt,  Londn,  S.C. 

eaxoTTA  nuation  «a  {un.Hns  dbwion'  npnit  fbr  uoo 

•tetas  thai  for  the  Int  half  of  tlie  y«ne  %hm  ««rk  of  wcwwtfUcriim  con- 
tinued U>  prejudicially  afTcjt  the  receipt',  Imt  during  (he  second  half,  wiien 
recoiiitructiou  «a»  cmnpleU)  on  uic*t  of  tho  liu«»,  tho  traffic  bcgani  to 
►how  u  very  wlisfiw  lciry  expansion,  whi^h  i«  welt  maintained.  Tli«  *l»c 
trical  e<|uipm«>l  n'.  (he  system  is  procteilini;  rapidly,  an-!  i  .u  -U  .!  lUf. 
plant  is  alrtsady  no  the  sp-  t.  The  direr  tura  will  ahort'y  i»<ue  llif  rt  tniuniiig 

DSVTSCB  ATLARTUCBE.TELEORAPHEH  OmiLSOBAn'.— The  o|«ra 
liom  at  thil  aoBiwqr  diirii«  18Q0  ftaaliad  in  tmkfM  af  f r.^tc 
intarMt  t»A  £99.970  fmaa  aaUle  UMt,  naMag  a  t^.sl  of  M2,130. 
including  the  b4iIuu<.-L'  from  the  pi-iivi.niN  yrjir.  .\ftcr  ujevtiiiu:  e\j«iiAe.4 
aud  providing  Tir  deprecinliuii  iiinl  miearat  tuiids,  there  renjiiiun  i  net 
pruii'.  oi  £28,0S9,  of  which  it  i*  pr.>|~.=od  to  dislribule  a  dividend  at  the 
rut<?  of  2(iei  wnt.  per  annum  {aijnMi  bint;  £20.^16 1,  the  balance beiun  plall^<l 
t,i  re«rv<;  and  the  n^st  lu  iMuut.    Thfr«  hive  been  twn  intrrrupMnn*  on 

till'  '    [v.:.-.\]iy\  .III''*  iliijii  l:  ll.-'  ^  it.'hl  }i  .:, 

OREAT  NOKTaeRN  TBLEaRAPH  CO.  ,LTD.  '-\Vith  a  balance  forward 
front  1^  of  £64,318,  Uk  ld«  tha  total  milpta  for  the  year  1900  of  this 
cmnyavy  were  £616,364.  Sh  la.  The  total  axpeuMa  were  £97,0ii7. 3«.  M. 
An  iittenm  dirideml  of  ICs.  per  ^liare  hu  alrnidjr  bOOn  paid,  and  it  ii  now 
pr.)p^»«si  iri  declare  a  flcal  dividt-'ud  of  £1  p«r  inMa  (Biakinu  15  p'r  cent, 
for  the  ye;»r;.  £lt6,666.  13^.  41.  I»  pla-i-il  <,t  rra-rve  an-i  re'n-wal  iuiuis, 
£55,555- II-:.  Id.  I. ■  reuL  wal  fund  tor  .  ibie  "toAtijf  M.  £5,555.  Ila,  Id.  |o 
-Ml?  |.fn»iiin  fund,  and  the  huUnce  forwAid  is  £;i>VtH'^.  9».  6d, 

OSNESAL  ELECTRIC  CO.  1 0  S.A  — The  htalrmenl  of  affairs  f..i  the  ywr 
esidnl  Jau.  31  siions  that  Lbe  prudu  (iiiijudiag  «419,000  ifm  sale  of 
4«ooritia>,<,  artor  itailuctiJii;  all  ]«taDl  ainl  ntNoUaueayi  aaptmai  ami 


allowances  for  dcpreeistion  ainl  Iomm,  im*  §6,844,000,  an  innmaio  at 

$766,0C0  over  tlie  |>re\'ious  yrar 

K.\rEMiES.  '  EkK.MNUS. 

4  'o>t   of   ti'M>U    sold,                   Italaoco,  Jan.  31,  1900..  ^36^000 

iucluding    ci|«n«e.>,                   Salea   SQ/I8S,QOO 

taww,  Ac   ?2J,586,000   Koyaltiea  and  aundry 

1  >sb«nture  interest              240,000      profiti.                     .  SM^jOOO 

Dividends  on  common  Interest  and  dividvn'U 

and  praiiirad  aloefcs.     1,788,0C0      received  oalmuiiaDd 

BslaMibJaa.Sl.1901.     6,tflB,0O3      stock  ovrned   23.:,i:i00 

[  biwouuts   97,030 

FraBta  on  sale*  uC  ttui^ki 

•ad  bond*    41»,0Q0 

NOBTB  IfUnnUMmiB  TBAHWATI  00b  (UTO.)  -The  >lir<t(!ion'ia|Nrt 
for  1900  italM  that  during  tba  patt  yaw  tlw  axpenditure  on  eUcMcal 
eiijiprneol,  nermauent  way,  dap"t,  •  niavunted  to  £14,318.  lis.  31. 
I'l  '  i  r  iiit  from  the  rental  of  t '.in.-  nft'r  payment  of  delienture 
iulere«t;  is  £4468,  3< ,  which,  addnl  U>  £12  Us.  21*.  from  last  aicouu*, 
uiak<!«  S^JBM,  14a.  2>1.  The  dividends  on  Uke  6  per  cent,  preferenct 
share*  is  rMonnModod  and  6  per  couL  ou  the  ordinary  aburM,  £70. 14o.  2d, 
U-  ug  carried  forwaixl.  Tl>e  Hues  are  baiag  WVriNd  b/  tha  RMMriai 
Klectric  Traction  d.  undrr  the  terms  of  Ibt  agnaiMttl aaaetioBad  bgr  tha 
bhaiehoUbrs  al  the  la«l  K«Btnl  BMatia(. 

STOCK  EXCHANOB  VOTIOBS. — The  Slock  Eiehufa  crrotulllae  Itaa 

ap)»int«d  >l«y  2  a^  a  special  xeUlin;;  day  in  the  furthei-  U^ue  ul  10,000 
ordinary  £10  fully  pisid  aharei  (Xoa.  60,001  U  70,000)  of  tlic  'V/y  ami 
.S'ju'/i  U^Kilun  /uu?,r<y  ('•■  {fJ'l  \  and  ha»  ordered  the  fame,  as  well  as 
£120,000  5  jjer  cent,  aecoiwl  debeniuro  stock  (in  lieu  of  piroviaionat  ceirti- 
tn.a(»i  now  (juoted)  and  100,000  46  ful:y-|>ai.l  ..rJinary  share*  (Noe.  1  to 
100,000)  of  the  //iii-'4of  .itfrft  find  U(tgr>i»<i  Ltfrfric  TrttfMtc^yg  Co,  iJd.)^ 
21000  ordinary  AO  fully-paid  shares  (So«.  1  1  j  21,000  aud  190,000  4  i-<rr 
I  rut.  debenture  stock  of  ihe  Krniitujlon  and  h'niijl>ttirtd-i<  KUctrir  l.iyhlin'j 
I  >  [Ltd.).  and  the  f  jr'her  i/'nue  of  £26,991  4  percent,  dnbenture  stork  of 
the  h'tuti»'itou  »j\d  K niyhtthrid'ji  f'Jf^trt^  /.u/htiTig  C'>.  ;/.f«/-l  and  tliS 
.\'}llin'j  Hill  t:ir:lrir  l.i'jlitimj  Ca,  {  IM.;  to  be  ijuotod  in  tbe  officiil  li--'. 
The  comiiiitKe  lias  aUo  (Men  a*ke<l  (o  appoiiiL  a  s|>ecial  settling  day  in 
and  to  grant  a  '{Uotation  to  18.CO0  5  ]«r  cent,  cuuaulative  pi<eferencc  £10 
fully-paid  shiu'cs  (No«.  7.C01  to  25,(,00)  and  £150,000  4  per  cent,  first 
mortgage  debenture  s'j*?k  of  the  Otnrril  Elrclrir  C'..,  1903,  '  l-td.),  aivl  ta 
allow  £lO0,CO0  5  ter  cent  »tcon<l  delienture  stack  (in  lieu  of  the  pn.vi<ional 
certificate^  now  iiuule.l  of  the  Editvn  mi  {<wan  t'mtctl  Ut^lric  U-iM  t'o, 
;  /./''.)  and  the  furthar  inue  of  iljnO  Oidtliav  MO  f«l(y-patd  •liaHa(Kai. 
10,001  to  12,2C0t  of  the  liiB  BleHrif  Ik/Min}  to  ba 

qu"te<i  in  the  official  lint. 

SOBUARINE  CABLES  TRUST. -Ten.lera  are  invited  (ron>  b..Ider<  uf 
cairtMcataa  to  be  redeemed  wit  of  aurplus  im  juie  accriKMl  to  l5thiiMt, 
at  a  pcka  not  to  exoee^i  £120  t>er  certilioto.  Ccrtificiate-hotdnn  dotiroiii 
of  surrendering  their  ccrtitti'atcs  should  tntnunicate  at  onoe  with  the 
secretary,  Sir.  Sidioy  Collelt. 

Thirty  certificates  of  the  trust  will  be  ledeeiasd  by  a  diiawin|  to  Uica 
pUoa  on  Friday  ueit  (April  26-.,a(Ba<0,  at  Uw OfiCM,  Wbielmttr  HaiHUi 
ttid  Bmad-sl^eet,  l^mdoti.  K.C 


UOnUfl  XSAmrAT  and  railway  TRAPHO  BICRIPTt. 


AwaaaaTa. 


I 

Abardeeo  Corpontion . . . ' 

'Birmingham  Tnunwayi 

'Blackburn  C'oqoratiou„ 
Blackpool  Carinratiaa...| 
Blackinol  and  Khetwaad. 
B-iIlnn  C.irpoT»tion 
Bra.ifnrd  Cor;.fl«tliat,«' 
firiabioe  Trami 

'Briatol  Triuna  k  Carriage 

'Rueuoa  Ayreak  Belgrano 

Carlisle  Trani.i.  Co.   

Central  London  llailway 
City  >c  S.iulh  IxindoD  Uy, 

L"  Ilk  lii'"^'.  Tru'Li^  

l>oTer  Uorporatioa  ..... 
Dublin  A  Lucan  Rly.  .. 

Dublin  United  

Dublin  Southera  Diat... 

•Dundee  CorporatioD  .. 

•Glasgow  Corporatian  .. 
Halifax  Cor|~irati>>n  

•Hud.iersfteld  Cor]i>D.  ... 
Bull  C'L'r;>iiratiaa....M—' 

•Liverp«>l  C\irp«nk(io€l...l 
Llwrpnol  Overhead  Rly 
I  erth       e.  T;-;l  ii  .  . 
Tortsmouth  L'or|wiati"ii 

*SliefBeld  Tramwayi  

Sou  thai  Upton  I 'ur]"* 'rat 't. 
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Apl.  15 
.,  13 
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45  29.860  I -I-  3.538 
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15 

t2 


6,310  +  '8tW 
1,242    -  882 


5,050  4  2,016 
2,796  i-  423' 
2C9      ...  1 
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6,652 
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+  787 
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I-  8y 

252 

-1-  41 

.,  13 

157 

+  41 
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3,825 

-  IGO 

.,  12 

1,215 

+  45 
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0,790 

-  239 

.,13 

1,051 

-r-  3J1 

" 

1.730 

+  550 

o  6 

8,605 

+  1,401 

,. 

1.871 

+  620 

„  r; 

1  ."jlfi 

„  13 

•  102 

,.  14 

3.670 

+  1,619 

..  11 

748 

+  146 

15  2.973  ~  206 
2    3^71  it  817 


14  65,911  + 16,598 
11  30,601  I  +  4,762 

15  1,838 
15  91,541 

15  SO.OXi  -11.612 

14  ;vjlO  + 
2 
16 


<ilj  T 

1.176  r 

16  'S7.S29  t  . 
15  10,982>  ■•' 


103 
132 

661 


15  125,619  +  1,643 

2  1,773   +  439 

41  619,935  1+33,070 

14  110,338  '+1M$^ 

15  22.684  +  1479 
41  Z6.'M3  I  ... 

15  45;4J9  1  +  16^908 
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Marak  lad  ■•piaakat 


July  aad-Fabroary  .„ 
Jaajary  and  July  .  , 


Marotaaad  Baolaabtr 
January  luid  July ..... 

M  M 

MoTObarand  May... 


Janaary  tad  Jaly.... 

M  W 

Fatariary  aad  Aagait 
Janaaad  DaSaabar ... 
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Janaary  and  Jaly..._ 

July  „  

Janaary  and  Jaly.... 

Pabroary  aad  Aagam 
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May  and  M»iWk8r . 
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u  cporr  HznMBi  n  tontM. 


"HELSBY"  CABLES  wirbb. 


IJQHTINO. 
POWER,  ^ 
TELEPHONY, 
TRAMWAYS.  - 
TELEGRAPHY, 
SIGNALS.  &o. 

The  TELEaiUPH  MFIT.  00..  Ltd., 


ANY  VOLTAGE  and 
ANY  SITUATION. 
SINGLE. 
OONOENTRIO. 


F         OABLES.  fto. 

•P  VAUIB  M«  IMTIBnT  to  BVaSV  I 


\  ar.  WARRmOTOi. 


MOHNSON&pHILUPStABLES 


TESTED  GUARANTEED 


wT^mm  AivjB  x<iM?i 


Johnson  a  Phillips'  Electric  Gable  Works, 

Head  Office  and  Factory:  OLD  CHARLTON,  KENT. 

TflOUSANDS  OF  MILES  READY  FOR  DUBDUTE  DEIITERT. 

DtpotB !  London,  Biiatol,  Manohmtur  and  QIatgow. 

Speciamy.-HAMll  CABLES  FOR  LAYING  UNDERGROUND. 


XJ  AIE  OARX^SW£2RK 


AOTIEN-QESELLSCHAFT, 


TROLLEY  WIRE 

loallBiEes.    THE  BEST  IN  THE  MARKET.    Boldeied  to  any  langth  reqnind.   HnndredB  of  UIIm  Sap^Ud. 
COPPER  RAIL  BONDS  and  CABLES  for  ELCCTRIOAL  TRAMWAYS. 

Sola  AgepU  for  tha  Uait«d  Kina        W.   F.   DENNIS  A  CO.,  S3,  BILLITER  STREET.  LOIDOI.  RCL  - 


ii 


THK  WORkb-RENOWNKD 


EDISWAN  LAMP 

ni£  BK9T  AHD  OHCAPKST  M  THE  KKD. 

eaui    0«R<Ml     KDISWAM  BUIkOIMCM.  QUHKN    aTftBBT,   bONDOM.  B.O. 


TatapsM^oUHLBTV  WOUl  UWDOM, 


HENLEY'S  GABLES 


Tn.VMO«n.         W.  r.  UNLCra  TlUaBAPH  WOIM  OOBPANT,  UnTKD 

0,  Mmra  im.  imam,  u. 
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^BTestebn  ESIiEctric  Company 


VULCANISED  RUBBER  WIRES  AND  CABLES. 

FlbroMm  Lmmd'Oovmrmd  Hmumm  WIrmm  mnti  Ombimm.  Fimxtbim  Lmmtfm  mmtl  Bmll  Wli 

t^MMOm  gUAVTITniS  KMVT  n  stock  for  IHHEDUTK  DCUVHT. 

OITT  OinOB:  md  tBT  0«  AmJOATIOK.  WOKXB: 


ITl,  QUEEN  VICTORIA  STREET,  E.G. 


NORTH  WOOLWICH,  B. 


THE  NEWTON  ELECTRICAL  WORKS,  Ltd.,  TaiiQtOD,  ENGLAND. 


MLB  MHIM  or 
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I  DYNAMOS  &  MOTORS 


Xtia^nu:  "ABC"  lAUlTTOH. 


Oo6m:  A 1,  A  B  C,  u>d  Utbm't. 


OILLESS  Trollt!  Bishes- Wheels 

MUMu.  mffwrni  to  tw  weathol  iokiim  to  md  lut  mn  twu  imcn  tnm  ma  »»c*mD  mf-UBHCATWC  vnwu. 

UiOHBST  TBSTUKmiALS  Ira  mmay  City  Cwpmttoa  utf  atkw  Btoctrtc  Traaway*.      OOU)  a4  •ILVBR  MBDALS,  PARIS.  lUf. 

...JS^,  FLElliiia,  BIRKBY  &  800DALL,  Ltd.,  u^l^ 


STONEWARE  CONDUITS 


ELEGTRIG  LISHT  MAINS 

(Sttppl 


(SttppUad  (or  Qlaigow,  Praton,  DundM,  Wwtmiikitar,  St.  Pkacna, 
Horwioh,  Biciunaod,  ke.) 


AUTOMATIC  ... 

STARTING  SWiTCHES. 


jmsm  LUDIHG-n  tobes,  ihsdutobs  ror  TELECBAPH  ud 
TUJfHOHK,  BiTIUlT  JARS.  P0I0D8  CELLS,  it,  tt. 


nitutni4<t  Mw  Utu  and  Full  Pmtieuiart  fnm 

8HERARD  GOWPER-GOLES  &  GO.,L^ 

8a,  VICTORIA  ST.,  WESTMINSTER. 

0t«ctro*9B«faIluxgials  etnb  0^«trtiBta. 
■■■■a BOH  WORK  BBdwrtakmi  In  mU  BnuMhM  ut 

ELEOTRO-METALLURGY 

AMD  OHEMISTRY. 

rmwinu  Bxpemueimo  with  tan  usted  ea  »  prutiMi  fM/» 

TWavkoo*— TM  WMnOnm,      TtUgnw— ■'  ZDCQKISS  LOMDOjr." 


e.  R.8MITHS0N&C0. 

Cannook  Road  Workt,  WOLVERHAMrrOH. 


eNQINBERS'  BRiairr  NUT5.  B0LT5,  SET  PIN5.  ftc. 

BRIGHT  STEEL-TURNED  WASHERS. 

OBNBRAl.  ITAMPeU  AND  PIBRCeR5  TO  THB  BLeCnilCAL  AND 
BNaiNBBRINQ  TRAOaS. 


The  electrical  TRANSMISSION  00. 

ALBUT  WORKS,  HAMMERtBITH,  LONDON. 


MICA 


ni  Drmaos  wd  aii  atcTticAi  ntrtm. 

•yMtaltty-HiM  Ur 

Cat  k> •BrBham^kBA oflqulMil 


BAHDERB,  WJLKB  *  CO., 

OfB«M,  U,  GrMt  »t.  Baiaoa.  Loodoa,  BX. 
Coatnatoci  lo  H.M.  OcnraMA. 
TaiamM :  •■  Awifea  Ixwdoa."     latavkooa  MH  Anna^ 
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ik 


W.  H.  WILLCOX  &  GO.,  Ltd., 


Agmta  tor  Um 

RATKPrr 


Penberthy  Injegtor 

n*  OhMipMt  ud  BMt  PMdn  for 

STATIONART,  TRACTION  AND 
PORT AB  LI  BOILKRS. 


•IMPU.     RKLIABLK,  OUIIAU.C. 

AfaMlutsly  AirroMATie 

•nd  RUTAmHC. 

JETS 

INTERCHANCEABLL 

BojtlDMn  who  h«Tt  onc« 
uwl  UiMn  vlll  DOW  nu 
BO  olb«r  klML 

LarRMt  lal*  of  any 

Antomatlo  liv)*otoT. 


i 


SnO  for  USTS 
^  130,000 

IM  USE. 


Warahonse:  34  &  36.  SOUTHWARK  STRKET. 
Ofl«M:  as,  SOUTHWARK  ST.,  LONDON.  S.K. 


The  "XL" 

EJECTOR'STEAM  JET  PUMP 

With  Interohangeable  Parts. 


RELIABLE  mmd  ECOMOMIOAL. 

May  b«  placed  HorizoDtally  or  Perpendicularly. 


?[NB^RTHY 

>ol«  Proprltton  of  tha 

"  «IU£OX  NEW  SEMI  ROTAIT" 

PATENT  PUMPS. 

■EST  niMP  In  tlM  MAMET. 

TbcM  Ihsmpa  V  doabl*-»Qti&g. 
Tba  wuffkloir  MTU  &r*  of  OMtal,  ftnd 
Um  «r«Ar  ftnd  tMr  U  nduood  to  a 
mlatmva,  no  iMt  her  or  rablMr  Mnf 
QMft.Tli*]rftr«ll(h'«raiMiooe«MrliMi 
sp*c«  ihAu  ftny  i>U)«r  pomp  ol  •qui 

ONCB  08SD.  ALWAYS  UIBD. 

THE  PUMP  OF  THE  FUTirU. 
SnCPLB,  KZUABLE.  DURABLE. 


111  runap  up  to 
i.OQO  Kfti}4)iM  per 
nottr. 


Aff«nU  tor 

IraLukd 
fur  Dtu 
S«tiil- 

Patont 
I^iinpa  : 

J.  JONES  A  SON,  13,  P&rlluoent  St.,  DuMis- 


LANGDON-DAVIES  ELECTRIC  MOTOR  CO. 

loi,  Southwark  Street,  LONDON,  b.t:. 


L 


TO 


ALTERNATE 
GURRENT 
MOTORS 


AUlwid  DAMOPBON  LONDON. 


TaiapboM  m  nor. 


SCHULTZ'S     ISOTROPIC"  IRON 

mim  mm  mi  m  foigihgs 

lt%  But*  up  to  IB  TONS  oncH. 

niti  1,11.  r»Kii  1  civ  1  i-MrtJ  Tt  I  \  hm'-mi  i* 

-      TEEL  MAGNET  CASTINGS  - 

nrPM  UMMUTATOII  SEGMENTS,  PLAIN  OR  SNAPtD,  H.C.  COPPER  WIRE 
STRIPS,  SHEETS,  SRASS  RODS,  Jic. 

6E0RGE  8CHULTZ  &  CO., 

90,  Cannon  Street,  LONDON,  E.C 


Tttrgntfkit  Aiirru : 
■■neEuuuD  LOXIW5.' 


Abn  WOLK  HKIXnsO  AGENTS  tnr 


W.  GILBERTSOM  &  CO.,  Ltd., 

ISO Brand  Armature  Sheets  and  Stampings. 


XKW  uBil  KXTBNMIVK.  WORKH 
(or  Ui«  PRonriTION  of 

ROUND  DISCS. 

PLAIN  <ir  SOlfUKD. 
■p  toauiu.  dU., 


SECMEMTS 


up  to 

Min.  long. 


TRAN8FORMER-BTAMPINQ6,    L»MlNATEO    POLES,  &0. 
Wor««st  I^OMTAROAWB,  S.  WALKtt. 


Willesden  Paper 

FOR  ALL  CLIMATES. 
••RkVterOABIONS  and  PANEI.-S, 

«-PL.V  lor  WASHERS,  PETKOIXl.M  JOINTS,  and  DISCS. 

2>RkV  lorCULU  STURAUE. 

DYNAMO  INSULATING 

VEMTILATINO  TUBES.  WATEB  PIPES,  Ac. 


DE5IGNER5&  MANUrACTURER5'<r 

ILETRICLIGHTfnTI^ 


HIGHEST  CLASS -VfLKY  STYLE 

€Mi![t>£i  wmm.  cmBm  m 


-LQiMDjOjN(.,W.e.; 


If  You  Want 

A  PLATING  OR  DEPOSITING  PUNT 

00  TO 

CARL  OPPERMANN, 

2,  Wynyatt  Street,  Cierkenwell,  E.C. 

LIOBTIIfO  AND  PLATIMO  DTM AMOB  IN  STOCK. 

Also  all  REQUISITES  for  PLUTERS,  Id1q(1Id|  Aoodes  &  Chemicals 

SEND  ttTAMl'  FOR  TAMPHLKT  AND  CATALOOL'K. 
THB 

BRITISH  THOMSON-HOUSTON 

OOMRANV,  ktd., 

CHotrloal   Engln^tm   tmd  Contraoton, 
8a,  GANNON  STREET.  LONDON,  E.C. 

.Sff  /xiry<  Aiircrlitmml  on  pO'jt  xH 
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=CASTLE 


J.  H.  HOLMES  &  Co., 

NEWCASTLE-ON-TYNE, 

17. 80H0  SQUARE,  LeMDON,  W. 


SLOW  SPEED. 

'HIGH  EFFICIENCY. 


DYNAMOS 


ROBEY  &  CO.,  Ltd., 


GLOBE  WORKS, 
LINCOLN. 


Highly  Effloient 

And  Eoonomloal 

STEAM  ENGINES. 

PEarsoT  EsaaLAaiTY  of  speed. 
KiNijnnc  or  rsioTioa. 

aSEAT  SIXPLICITT. 

EOONOXICAL  IK  FUEL 

Upwkrdi  of  21,000  F.ngioai  o(  all  dM 
M  work  in  diff«r»nt  t>»ru  of  tha  World. 
Mi«k»ri  of 
PURTABLB.    HORIZONTAL  HIGH-SPIU 

STCAM  ENGINES. 
AIM  GAS  and   OIL   ENGINES  ipMtaUr 
sulUble  for  ELECTRIC  LIGHT  WOU- 


79,  Queen  Vlotorla  St.» 

kONDON,  K.C. 

bruicIlM  AoA  A(cdcSm  In  mil  fmrta  at  tbtf  WarM 

COLD  MEDAL,  Parii  ExhibHIon,  1906 


The  LONDON  ELECTRIC  WIRE  COMPANY,  Ltd 


TaloirrMii* : 
Baotrlc  London. 


ANOHOR  WORKS.  rLAVHOU8B  YARD,  OOLOBM  LAMB,  kONOON,  MM. 


PRICE  LIST 


iAm/FAOWREKi—O ABLES  of  Uiht,  Medium,  and  High  Iniulatlon. 

COVERED  WIRES,  STRIPS.  CABLES,       for  Dynamo  Machine*. 
SILK  COVERED  WIRES  for  Inatrumenta. 

LINE  WIRES,  CABLES  AND  CORDS  (or  Telephonea,  Bella,  Ac. 
FLEXIBLE  CORDS  and  CABLES. 

MARTINO'S  PLATINOID  for  RESISTANCES. 
QAUZE  BRUSHES  and  Sundry  Appliance*. 

Engineers'  Specifications  Carefuilv  Worked  to. 

Ac«nU  tor  AMtralla  and  Naw  ZaalBad :  .LAWRENCE  A  HANSON,  3,  Wynyard  SIraat,  BydMy,  aad  1*7,  Qaaaa  Straat,  ■alfcaar— . 


AFPUCATION 


THE  iEtT  for  ElMtrM  PiirpMM 


B  Tin 


Utile  Giant,'' 


IVIade  In  70  Slae*  And  St7le». 


PBLTOM  WHSBLS. 


u  .vnoimt. 


S.  HOW£S,  64,  Hark  Lane,  LONDON,  E.C. 

OONTRACrrOB  la  HJL  OOTKRinCKHT. 
AIm  U)  ttia  BbmIu,  Fmah,  Dutch,  Tarkbh,  Bgyplteii,  Indlao  tad  Oapa 


Digitized  by  Google 
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ELECTRIC  CONSTRUCTION  C^ 

LONDON  AND    WOLVERHAMPTON,  ^^'^ 

CONTRACTORS  FOR 

CENTRAL  STATIONS,  RAILWAYS,  TRAMWAYS,  AND  THANSMISSION 
OF  POWER  PLANT  OF  THE  LARGEST  CAPACITY. 


MEAD  Office: 

Dtshwood  Hoase, 
9,  Hew  Broad  Street, 
LOKDOM,  E.C. 


"C0HC0RD4HCE 

LOHDOR." 


WORKS: 

WOLYERHAHPTOI. 


TttMIIAfHIClAOOKUi 

ELECTRIC 
WOLYERHAHPTOI." 


900  H.P.  POLYPHASE  CONTINUOUS  CURRENT  MOTOR  QENERATOR. 


Electric  Railway  &  Tramway  Equipments 

CITY  AND  SOUTH  LONDON,  GLASGOW,  MANCHESTER,  ISLE  OF  MAN,  HARrLEPOOL,  HALIFAX.  MADRAS,  BUENOS  AIRES,  SOUTH 
STAFFORDSHIRE.  UYERPOOL,  GROWN  REEF  MINES  JOHANNESBURG,  EAST  LONDON,  U.  &a. 

Cable  AcIJresa  (Registered  with  the  Eastern  Telegraph  Co.,  Ltd.):  "QUANTITY  LONDON." 

Codei  u««d:  A  1  and  ABC  (Fourth  Bdition). 

r2 
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JANDUS 

ALTERNATING  CURRENT 

ENCLOSED  ARC  LAMP. 


HIGH  POWER-FACTOR.      LONG  LIFE. 


INTERCHANGEABLE  FOR  SERIES  WORKING. 


LOMS  LIFE 


ECOWOWY 


On  any  periodicity  irom 
upwards. 


Bi^mB  from  85  to  100  hoan. 


Burns  direct  on  200  volts 
with  3^  amperes  without 


WHITE  LI6HT    Vtiy  steady.  Total 

of  j  umping  and  flickering 


Perfect   No  shadows. 


Guaranteed  -For  Twelve  Montha. 


JMIDUS  ilRO  LAMP  *  ELEGTRIG  CO.,  Ltd.,  working! 


DRAKE  &  GORHAMy 

VMorIa  Str90t,  WQmtaOmmitfm 

ntasnnu:  "  ACCOirLATOB  UnOXHT."    Trtmlimi  i  mtmin  \ 
street.  MAKOHBSTBR: 

GhaalMra,  M,  WelltawM.  Stevet.  CtLAflOOW;  a.* 


Please  write 
for  the 


tiVn-AijKsrs  roji  tiijs  yosrat 
ROBERT  BOWRAN  &  CO^ 
a.  It.  MIobolaa  I 


aCB-AOESTii  roR  TUK  MIULASDS: 

THE  EUSCTRICAU  TRADES  SUPPLY,  Ltd., 


JANDUS 

CATALOGUE. 


Digitized  by  Google 
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MONOBLOC 

THE  TRACTION  ACCUMULATOR. 


(FULLY  COVERED  BY  PATENTS.) 


The  positive  block  is  built 
up  with  horizonttl  sheets 
having  botes  punched  for 
reception  of  the  oci;8tive 
rods  arranged  vertically, 
thus  :— 


5     8     ?  2J 


Complsta  Call. 


Roaltiwo  Bloolc 


lesatlwa  Ro<<«> 


THE  RESULT  OF   YEARS  OF  EXPERIENCE. 


CAR  FOR  USE  ON  THE  BELGIAN  STATE  RAILWAYS. 


Send  for  Particulars  of  MONOBLOC  CELLS  suitable  for  ELECTRIC 
LOCOMOTIVES,  TRAMCARS  'BUSES,  LORRIES,  MOTOR  CARS,  TRAIN  LIGHTING, 
and  other  Rapid  Discharge  Work. 


DRAKE  &  GORHAM, 

SOLE  AOBSTS  FOR  TfIB 

MONOBLOC  ACCUMULATOR  SYNDICATE,  Lm, 

66,  Viotopla,  Street,  Westminster,  ILiON^DOl^,  S.W. 

Ttltgruai :  •'  iCCUKUtATOH,  lOHDOH."  Tiltmhont;  J1  ant  i»3,  WeMtmlmUr. 

Ake  at  100,  King  Stre«c,  MAXCHliSTkKi  B.ilria  ChKmb«n,  50,  WulliturtoD  Stroot,  GLASGOW;  aud  WMtmliiirt«i 

ChamlHsrs,  l-juit  Parade,  LEEDS. 
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SPECIALISTS  FOR  THE  DESIGN  AND  ERECTION  OF 

ELECTRIC  GENERATING  PLANTS 


IN  ENGLAND  AND  ABROAD. 


ARRANGEMENT  OF  ELECTRIC  UOHTINQ  PLANT  AT  Mo»srs.  INO.  COOPE'8  BREWERY.  ROMFORD. 


The  experience  acquired  under  varying  conditions 
enable  the  working  cost  per  unit  to  be  determined  before^ 
handf  so  that  any  user  can  decide  whether  it  is  to  his 
advantage  to  continue  taking  current  from  the  supply 
station  or  to  erect  his  own  plant,  as  is  usual  in  most  oi 
the  large  buildings  in  America. 

DRAKE  i  GORHAM, 

ELECTRICAL,   MECHANICAL   AND   HYDRAULIC  ENGINEERS, 

(6.    Viotox>la,     Street.    Westminatex>,    X^OI^DON.  S.W. 

Ttltgnmt!   "Accumalater,  lon^M.-  Jttif>ioin$,  71  and  393,  WtttmlmUr. 

Alw  tX  100.  King  Street.  MANOHBSTBE ;  Baltic  Chambers.  50,  WeUington  Street,  OLASOOW ;  and  WeatmiutM 

Cluuaben,  East  Parade,  L££D8. 
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IX. 


TD 


DICK,  KERR  &  COm  L 

Head  Offlco-tlO,  CANNON  STREET,  LONDON.  E.C 

Branch  01flc«-MANCH ESTER.  78.  Klnfc  Street.         EDINBURGH.  94.  Oeorgo  Street 

Works.  KILMARNOCK,  SCOTLAND. 


"  DICKBK  LONDOS." 


Engineers  & 

FOR 

Complete 


•'Electric 
at  Home 


C*4—t 


Contractors 

TMB 

Equipment 
Tramways 
and  Abroad* 


HtwuKSEO  STAIRWAY  TYPE  TOP-SEAT  CAR. 


to  manuTaoturm  and  Supply  Evry  R^qufltm  for  thm  QmnBrating  Station,  Rormanont 
Way,  Ovrhoad  or  Conduit  Conatruotlon,  Car-Bodlom  and  Equlpmontm. 

Rlue^J^sbestos  {{emovable  Coverings 


BOILERS.  STEAM  PIPES.  FLANGES 


THl 


MOST  ECONOMICflU, 
lilGHTEST 

CliERNEST  COVERING 

Onoe  Tried 
PERMANENTLY  ADOPTED. 


WRITE  for  Prices 
and  Pamphlet  to 


Ao.,  Ac. 

AX>OPTBD  BY 

THB  LKADINO 

ELECTRIC 

GENERATIHC 
STATIONS, 

Ineladinc — 

The  Mstropolitu  Eteetrle  8ap 

ply  Co. 

The  Ootmty  of  I»on<lon  and  Brub 
Provincial  Eec.  Lighting  Oo. 

The  Oliartng  Oroiw  and  Strand 
Electncity  Supply  Corporation 

The  8t  JamM'  and  Palt  Mall 
Electric  Light  Oo. 

ABEaDBEN.  HnDDEMriELl 
BIUCINQHAX.  EXETER. 
TUITB&ISaE  WELLS,  Ac.  *c 


THE  CAPE  ASBESTOS  COMPANY,  LTD..   "^^S^S^^.  ^.a 


Coogle 


TBI  MCTBICmi,  APML  IB.  MIL 


The 


BRITISH 

INSULATED 
WIRE  CO., 

PRESCOT,  LANCASHIRE,  ENGLAND. 

ELECTRICAL  CABLE  MAKERS 

ASTt 

Contractors  for  all  Work  outside  the  Lighting  Station 

or  Power  Mouse, 

INrT.lTTHNr) 

Cables.  Junction  Boxes. 

TK         Street  Work.  Section  Pillars. 

Tramway  Equipment.  Arc  Lamps. 

PATENT  HOUSE  WIRE  SYSTEM 

KMI'LOYINO 

TWIN  CONDUCTORS  LEAD  COVERED. 


AD\/ANTAGES: 

DURABILITY.     LOW  COST.     SAFETY.     QUICKLY  ERECTED. 
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The 


B.I.W.GO.,L 


TD 


HAVE  SUPPLIED 


ALL  CABLES 

INCLUDING 

THE  3-CORE  CABLES 

FOR 

TRI -PHASE  WORKING 
AT  5,000  VOLTS 

TO  THE 


ISLE  OF  THANET 
LIGHT  RAILWAY  C" 
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BAKER'S  PATENT 
(( 


WATER  HEATER 

A.VC 

M  SOFTENER. 


Abwlutel;  pravanti 
the  incrxKUtioD  of  Stoua 
BoUen. 

KemoTei  all  lima  from 
water  in  whitcver  form. 

S&Tca  IB  to  SO  per 
eent.  of  fuel  by  uUliiing 
the  heat  of  exhktut 
•t«Km. 

Su|>(iliei  k  Urge  quu>> 
tity  of  hnt  ioft  wuter  for 
Boilem,  IJrewerieo,  I>«uii- 
driei  »nd  Hkaufuctoriei. 


fM  ATTENTION 


« 


OIL  SEPARATOR. 


W.  J.    BAKER'S  PATENTS. 


SMALL  COST. 

Prices  mad  Particulars  of 


Will  Mpvst*  ALL| 
from  ExhwiiC  Btaun. 

Thii  Separator  la  tn 
ooQitaat  uaeuponaogiiMa 
of  from  10  H.P>  to 
3,000  I.H.P.,  both 
ooodeiMiiag  %ad  dod-ooo 
doDung. 

It«  acUoD  b  porfaek 
and  raliabia,  aod  U  both 
aanctioDad  and  raoom- 
moDdad  by  Boiler  Inaor- 
ance  Companiea  and  many 
of  the  UrKett  (team  UMn. 

It  laiu  tt  long  aa  tbt 
•ngine  it«lf ,  uid  reqnlrea 
neither  reoawal  or  atMo- 
tion. 

"STANDARD- 

STEAM 
DRIERS 

principle. 


BAKER'S  PATENT  APPLIANCES  CO.,  Ltd., 

13,    Hun±ri88    Row,  SCARBOROUGH. 


aOLD  MEDAL,  Paris  WOO. 


HIGHEST  AWARD. 


0 


UNEQUALLED  FOR 

ELASTICITY 

Therefore  best  for 

ELECTRIC  LIGHT  &  POWER 

SUPPLY. 


SUPPLY. 

»«: .    VB^v  "^^H  ^ 


MANUFACTURERS:  TM 


CHLORIDE  ELECTRICAL  STORAGE  SYNDICATE,  lo 


LONDON  OFFICE: 

39,  VICTORIA  STREET,  S.W. 


CKaXFXOM  JUMCXION, 
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EVERED  &  CO.,  Ltd., 

LONDON  and  BIRMINGHAM. 

ELECT RIcT^IGHtTnG^ ACCESSORIES, 


of 


HIGH  VOLTAGE  LAMP  SOCKETS,  SWITCHES,  PLUGS,  fto. 

ft 


X  109d— DwArf  Sckpr,  "  8  "  Intrriiir. 


Nom — 
liitvrii  ir. 


X  007— K»y  Suckct. 


We  only 
Supply 
the  Trade. 


Z  868— TunibUr  Svritch,  froo  5  U>  20  Mii|i«rca. 


X  988— llMCni  ^i.i'l4fi. 


X  1101  —  r»leiit  Twu  Wtt)'  Tuuibicr  iSwitdi. 


X  1102— Two- Pin  I'lug,  S.wnperefc 
n<l  Blioiarvooamai.. 


X  1109— Knife  Switch,  25  to  500  iuii|i 


BI R  XW  I  N  O  IK  Ji 
IBKK'THWIOI 
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NEW  PRICE  LIST  for  1901 

REDUCTION  IN  PRICES. 


Highest 
Papis, 


Rmavd, 
1900. 


Gold  and  Silver  Medals. 
The  Simplex  Steel  Conduit  Co..  Ltd.,  im 

pleasufc   In  onnounoing   a  fofthep  Reduction  in  the 
Price   of   tbciv   EnamcU«d,  Brazed,  Galvanised  mad 
ScMUMd  Sfti  CoBdolts  mm  from  Imt  Hprtl.  1901. 

Por  Partieuimn  mm  Haw  Piloe  Utt,  1901. 

THE  SIMPLEX  STEEL  CONDUIT  CO.,  Ltd, 

Coventry  Street,  BIRMINGHAM, 
ao,  Bncidembury,  LONDON,  B.C. 
I,  PMI  Street,  MANCHBSTBR. 


THE 


HART  STOHABE  BAHERIES 


ABE  THE 


Best,  Cheapest,  Most  Efficient  &  Reliable. 

*   -N 

Suitable  -Por  all  Purpoaea. 

SECOND  TO  NOME. 


HART  ACCUMULATOR  CO.,  Ltd., 

Marshgate  Lane,  Stratford,  London,  E. 
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Uf|VV|Mff^  DDAC      I  JiJ  (£LECTKICIT£  ft 
Iwl  I  I  lllll  DilUSay  LXOb  HYDRAULIQUE), 

ELECTRIC  POWER  &  TRACTION  ENGINEERS, 
sTsTbSSu"""""         "eod  Office:  49,  CANNON  STREET,  LONDON,  E.G. 


Tramway  Equipments.  ' 

Continuous-Current 

Generators. 

GoDtinuons-Current 

Motors. 

Balancers  and  Boosters. 
Rotary  Converters. 
Single-phase  Motors. 


Polypliase  Motors. 


Single  and  Polyphase 
Transformers. 


Single  and  Polyphase 
Alternators. 


Continuous  and  Three- 
phase  Current  Motors 
and  Controllers  for 
Crane  Work. 


STANDARD  CRANE  CONTROLLER. 


SOCIETE  D'EXPLOITATION  DBS  CABLES  ELECTRIQDES 


(BYSTBM  BSBTBOUD,  BOBBI>  and  OO.) 

CORTAILLOD,  SWITZERLAND. 


PATENTED 


LEAD-COVERED  CABLES 


["l^cl.l  hlBhlj  iiuu!Ht«'l  CABLES  (or  High- 

TiniloD  AltemaU  Currcnta, 
A.  Mcd  »t  Vlmum.'lMtinitk,  Lurfriii',  V.T.f, 


MANUFAGTHRKD  FOB  , 

TELEPHONE.  TELEGRAPH,  . 


OSiaAaO:    muHBST    AND    ONLY    AWAKD    FOR    IKOLLEYS.  DIPLOMA    AND    MSDAL    FOB  UiSOI^TOBk, 

BRUSSELS:    1897,  -HOR8  OONOOUK8,  MEMBREB  DU  JURY.' 


»avoaMii*a:    xov  i ,  ww*-»  w** ,  — —   _ 

KOBT.  W.  BliACKWEIili  &  CO., 

ENGINEERS  AND    CONTRACTORS  FOR 

ELECTRIC  TRAMWAY  CONSTRUCTION  AND  EQUIPMENT. 

■uuDD  <o...  niLBiintva  .■f.nfiwADo  wDniicvs  ■n'pnp.i'Dnnri  HCiMRi!  r INK  MITRRIII.  ind  SUPPLIES 


POLES,  ISOLLET-IIM,  FEEDERS,  RAILBOHDS,  USOLATORS,  TROLLEYS,  ■OTOR-IROCKS,  EIGINES,  LIHE  MATERIAL  ud  SUPPLIES 

or  BTDT  MMSimoi, 

B8.    CITY     ROAD.    t.ONDON,  «.0- 

•  OOdi.:  •  ABC,  'aI.'  "Uebcn,  ac. 


T«liphvB»«  I  l«n  •  IMO  Umtea  Wit 
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GREENWOOD  &  BATLEY, 

kIMITKO. 

Albion  Works,  LEEDS. 

Electrical  and  General  Engfineers. 

MOTORS  &  DYNAMOS. 


DE  LAVAL'S 

PATENT  STEAM  TURBINE  DYNAMOS, 
TURBINE  MOTORS,  PUMPS  &  FANS, 

SEND   FOR  CATALOGUES. 


L.  M.  ERICSSON  d  CO., 


Electrical  Engineers, 

164-6,  TEMPLE  CHAMBERS,  TEMPLE  AVENUE,  LONDON,  E.G. 

Stockholm  and  St.  Petersburg.  K'^l051?ti''N'SSi. 


TELEPHONE  and  TELEGRAPH  APPARATUS, 
FIRE  ALARMS  and  TESTING  INSTRUMENTS,  &c. 

Speciality  z-TELEHHONE  INSTRUMENTS  for 

MAeNETO  and  BATTERY  RINGINB. 


StiddeutscDe  Kabelioerke  H.-G.,  D)aniil)eim=1)eckarau* 


(SYSTEM  BERTHOUD  BOREL.) 


CONTRACTORS  TO  THE  IHPUUL 
CnMAM  POiTAL  AUTNOHITIES. 


MAINS  CABLES 


Speciality— AIR- INSULA  TED  TELEPHONE  CABLES. 

VULCANISED  INDIA-RUBBER  MAINS  AND  CABLES. 
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W.  H.  Allen,  Son  a  Co., 

QUEEN'S  ENGINEERING  WORKS,  BEDFORD.' 


UHITCO 


27.  OLD  QUEEN  STREET.  WESTMINSTER,  S.W. 


Manufacturers  of  HIOH-SPRED  ENCLOSED 

ENGINES  <  DYNAMOS 

KOE 

ELECTRIC  LIGHTING 

AST) 

Transmission  of  Power. 


COMPLETE 
INSTALLATIONS 
CARRIED  OUT. 


■XANDARD   aiZEB  ot  ENOXNEH   from    VO   «o   l.OOO    Hopm  Pow«i>. 

PJIRIS  1900.    MEIROWSKY  &  CO., 

IMTICA  in  original  BLOCKS  or  SHEETS  or  Cut  to  Shapes  for  COMMUTATORS,  Ac 

mAmUFAOTWCHS  OF 

MBGOMIT  in  SHEETS  for  COMMUTATOR  INSULATIONS.  MOULDING  PURPOSES.  &c. 


UUUD_„.„ 

nOQQ  MICA  COMMUTATOR  RiNGS  aid  COLLARS  V 

Tf  Of  HIGH  INSULATION  RESISTANCE,  GUARANTEED 

^\  ^\  not  to  Exude  under  Heat  or  Pressure 

V-^UUU  MICA  INSULATION  CHANNELS,  TUBES, 
□  □DDI    TROUGHS,  &c.   MICA  CLOTH  &  PAPER. 


soli;  AOK.yTS:  for  VXITKD  KlS{il>OU: 

aEORBE  8CHIILTZ  A  00.,  90,  Cannon  St..  LONDON.  E.C. 

Ti'li'gniphir  A<l<lrv«i< ;  .Meirowaky  LumUin.  Tclepbinir  No.  UMl  Bank- 


ELECTRIC  LIGHT  FITTINGS. 

PIONEER  ELECTRICAL  WORKS, 

IRECe  477  to  487, 

EKTRIK   "v«''P°o^  8oad. 


TRADE  MARK 


LONDON,  N. 


(hU.  KINDS  for  ELECTRICAL  WORK,  and  alto  for  INDIA 
\      RUBBER  &  CUnA-PERGHA  MANUFAC1URER8. 
( BICHROMATES  and  BICHROMATE  SALT  for  EXPORT. 

Q.    BOOR  &  CO.     1  &  2,  Artillery  Lane,  Bishopsgate,  LONDON,  LC. 

COiaitACTORS  TO  TME  POST  OFFICE  WAR  OFFICE,  AOMIRAITY,  INDIA  AND  NEW  ZEAIANO  OFRCES  AMD  LEADING  TaECBAMt  COMPAMIU. 


CHEMICALS 
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ST.  HELENS  CABLE  CO.,  L^ 

WARRINGTON. 

Solo  Makors  and  Paionioos  of— 

DIAS  CABLES 

Impregnable    Paper  Gables,  Lead 
Covered  up  to  3iin. 

Vulcanised  Bitumen  Cables  without 
Lead  Covering. 
Vulcanised  Rubber  Cables. 
Flexiblesy  D.C.C.y  I.R.  Wires. 
N  Rubber  Tape. 
Pure  Rubber  Tape. 
Jointing  Tape. 

Rubber  Goods  for  Electrical  Purposes. 
Steel  Ropes. 
Bare  Copper. 
Patent  Trolley  Wire. 

WARRINGTON. 

BT.  EEE:]L.E3NS. 

32,  VICTORIA  BTRBET,  WESSTMINSXER,  S.W. 
Boottish   A^enoy,  19,  Waterloo   Street,  GI^ASGOW. 
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THE  ELECTRICAL  &  GENERAL 
CONTRACTING  CO., 

PICCADILLY   MANSIONS,    LONDON,  W. 


FRANKLIN'S  PATENT  VENTtLATiNQ  FRAMES  A  COVERS. 


DAVIDSON'S  PATENT 

SIROCCO 


CENTRIFUGAL 


BI8€NARGE8  THREE  TIMES  MORE  AIR  PER 
REVOLUTION  THAN  ANY  OTHER 
CENTRIFUGAL  FAN. 


THK 


CONSOLIDATED  TELEPHONE 

CONSTRUCTION  &  MANUFACTURING  CO., 


X.TO. 


INTERCOMMUNICATION 

TELEPHONES. 


I 

tt 

46 


Pat«nt«M  and  Sol*  Makers, 

DAVIDSON  &  CO.,  LTD., 

Sirocco  En£fin«ering  Works,  BELFAST. 

BftAHCH  FOR  SCOTLAHD-lin,  Hope  tit.,  (>la«KOv»-. 

SOU  COmiHiHTAL  AGtNTS— 
WHITE.  CHILD  &  BENEY,  Ltd.,  i2.i3,  Qneea  St..  LONDON,  E  C. 


s 

t. 

iS 


Beul  Offlu:  38,  Victoria  Stntt,  Westminster,  LOISOli,  S.V. 

c 
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T=  UNION  CABLE  CO.,  L 

28,  College  Hill,  Cannon  Street,  LONDON,  E.C. 


TD 


raws  fl# 


VULCANISED  CABLES 


T«leKr»nu:  '  CA BLKWKI.L."  IVtaphoB*:  6100 


TlM  BltT  Mid  MOST  PERFECT  1inREi4)OATINQ  MAOHINB  to 


DiBitb  Bros.'  AutMitlc  Vin-Ctatiii  MaeUii. 


AWARDED,  Exposition  Unlv«ra«l  Pari*,  1900,  S  GOLD  MEDALS. 

PATBNTtl  OKKMAN  I'ATKNTN.  N<m  in:  .tid  110.  ACSFUAN  PATKNT8.  Nii4.  S,7Mi  1|7S6 ■»! 

(it:KMAN-  U.  R.  U   it  ENUUBH  PATEXT,  No.  T.TTO. 

DEMUTH  BROS., 

Ftiodiy  and  MmUw  Worki,  ViniM,  UnnnlrMii  1414,  JUISTRU. 


DEMUTH  BROS.  ^ 


and  OABU  MAOHINU 

WIra  TWtotInc  MaahlnM,  WIM  LAVmO  Mtf  OOVSMNO  MmMiim. 
liMllarul»lMrOov«r«d  WIr*  Twiatlns  Ma«hlnM.  Arnmtur* 

iMlmlkmafatU  ParU,  at  Span  f^rU,  in  Stadt.     JutuMaHimifir  Win  CabU  Mmutfm 
•f  BilMmw  10  wqr  of  ika  Cnt  Una 


Awarded  the  6Md  Prix,  Paris  Mibition,  1900. 

MPLTICKLLflLAR  ELECTROSTATIC  VOLTMETERS.  .„ 

^  NAVE  NO  TIMPERATURE 

LARGE  MARGIN  OF  SAFETY.  ""^""^ 


COIRECT  ON  DIRECT  OR 

Holticellalar  Electrostatic  Voltmeter  -  -  Buifis  20—  8,000  Volts,  alternating  circuit. 
J»al  NnltiiieUolar  El«GtnsUtic  Yoltmettr  •     „  10,000  „    °"*"*nteed  accuracy. 

m  Mm   „     5,0110—100,000  „  — f — 


KELVIN  &  JAMES  WHITE,  Ltd., 


16  to  20,  Cambridge  St.,  GLASGOW. 


,  Victoria  Street,  LONDON. 
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ELECTRICAL  ENQINEERS  AND  CONTRACTORS. 


TRACTION 


COmPLlETE  BIiECTt^IC 

:  LIGHTING 

IflSTALiliATlOrlS. 


POWER 


141,  West  Qeorge  Street. 


BRANCH  0FFI0E8: 

DUBLIN :       21,  Lincoln  Place.  GLASGOW : 

SHEFFIELD :  41,  Church  Street.  MANCHESTER :  Trevelyan  Buildings. 

NEWCASTLE-ON-TYNE  :  St.  Nicholas  Chambers. 


HEAD  OFFICE: 

83,  Cannon  Street, 

LONDON.  E.C. 

r«i<fk*iMt  I  (re,  ^«a,  ana  Ba>k.  TtUtrmmt  >  "  AUtmdat  L»nd»»." 

MERRYWEATHERS' 

"HATFIELD"  PUMP 


SUPPLY  DEPT.  and  SHOW  ROOMS: 

26  &  27,  Bush  Lane, 

LONDON.  E.G. 

Ttlflum4 1  Hu.  »l  BAHK.  CodM  j  CM*r-|,  A-l.  t»4  A  B  C. 


■  kKCTRICAkUY  DRIVEN 

WATER  SUPPLY  AND 


FIRE  PROTECTION. 


WRITE  FOR  PRICK  LIST  AND  DKAWIXOS. 


Merryweather  &  Sons,  Ld.. 

Ulater  and  €l(ctncal  €iidlncer$» 

63,  Long  Acre,  LONDON,  W.C. 

W»rks :  ORbENWlCH  ROAD,  S.E.   (Tdn>t>-t:  m  iMvtfora ) 


CAMBRIDGE 

SCIENTIFIC  INSTRUMENT  CO., 

w%^i^AAi^A»^rt>v^^v%^  LIMITED* 

CALLENDAR   &  GRIFFITHS' 

PATENT  lEIPEMTURB  UlCATOR 


Thu  Inrtrunxnt  lion  I»ru  aeai^^i:'!  for  tb*  Meurate  ftnd  npid  Mnaura- 
UMiilof  TeiniwrKtuixn.  Ily  il*  uie&UM  an;  inttUigrat  workman  can  tneuure 
ID  a  EiuDuU!  tlie  tein[>«raturc  oi  a  furnace  or  other  source  of  heat. 

PHO0  I  IB  t  O. 

Piptaaa  at  Pyvona««*xw  Bank  oik  Ji.ppll«nMoA« 

Addrcju  nil  CAJtHwunivaiiont : 

I   IMSTRUMENT  CO.,  Cambridge. 
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GLOVER'S  CABLES 

ark,  ^^^m^  MAI 


Trafford  Park, 


MANCHESTER. 


CLAREE,  CHAPMAN  &  CO. 


■0 


Specialities : 


ELECTRICAL  ENGINEERS, 


MULTIPHASE  ALTERNATORS  AND  MOTORS. 


FOR   POWKR  TRANSMISSION. 


COUPLED   ENGINES  &  DYNAMOS.. 

• .  Dynamos  and  Motors  • 


OF  ALL  KINDS  AND  SIZB3,  WITH  ONE  OR  THREE  MOTOSa 

■  kKCTRIC  WINCHES, 

CAPSTANS,  DRILLA.  Jktt 

PROOKCTORS.  kAMRS. 

MIRRORS  and  kKNSKSt 
■bSCTRIC  UIGHT  and  ROWBR 

■  NSTAUUATIONS  o-F  all  kind*. 
RSSTl.KR'a  RATE  NT 

NIGH-SRKKD  IKNQINS 


.-iJi,i<iiiiii.i,i<;iiir.'tiiiitfU(M(liyi»mi 

<  OUBLNED   ENGINK   AND  DTITAMO. 


GATESHEAD-ON-TYHE. 


CRYPTO  MOTORS 


AND 


DYNAMOS. 
TRANSFORMERS. 


Small  Alternators. 


CRYPTO  WORKS  CO.,  L 

39,  Clerkenwell  Road,  LONDON,  E.C. 

T«i«cmi»:  "OoHNViATon  LoKuo.t." 


TD 


Jules  RICHARD 

  PARIS   

^Ccctrtc  Measuring  §n«trumenf«. 

AMMETEBa. 
VOLTMETEBa 
WATTMETEBB, 


UU.r  BXCOKDIMa 

ud  urDioAinra. 


ssir-i 

»  oth»r 

alt  IslwtHta  Mtf 
IndMlrtal 


JOSEPH  LEVI  A  GO.,  AM^u. 


Gc 


^1 


THE  "DESRUMAUX" 

•  •  AUTOMATIC  •  - 

mm  SDFTEWER  PyBIFIEB. 

3,000  Installations  in  Active  Operation, 

Purifying  upcuards  of  250  CDiUion  Gallons 
pep  day, 

INCLUMHG : — 


The  Corporation  of  Woston-Syper-  i 

Mare.  t 

The  Corporation  of  Hull.  I 

The  Bournemoutli  &  District  Electric  ( 

Supply  Co.  i 

i  he  Swansea  United  Breweries,  Ltd.  2 

Messrs.  J  Dickenson  &  Sons,  Ltd.,  i 

Watiord.  | 

Sir  Titus  Salt,  Bart..  Sons  &  Co,  ] 

Ltd.,  SaltaiK.  \ 

Messrs.  Tliomton,  Hannam  dt  Mar-  \ 

shall,  Brighouse.  \ 

{Brmacb  ot  the  Br*etrr:rft  Dyers'  A^xotiMtioa.)  i 

Messrs.  Q.  Root  &  Co.,  Shipley.  i 

Messrs.  Smith,  Stone  ft  Knly ht,  Ltd.,  j 

Blrmingliani,  \ 

Messrs.  John  floldsworth  ft  Co.,  \i 

Halifax.  i 

The  Electrical   Power  Distribution  k 

Company.  ^ 

The  Arlington  I^aundry,  London.  ► 

Isle  of  Thanet  Light  Railway.  ► 

The  Tower  Oil  Co.,  Ltd.,  Hull.  } 


The  Railways  of  Bnxland. 

Prance. 
Qemiany. 

M  Italy. 
„  Austria. 

.,  Russia. 
Spain. 

Jaffa   to  Jerusalem  Railway,  Asia 
Minor. 

Railway  of  Vladi  Kavkaz,  Russia. 
The  French  Admiralty. 

The  French  Ministerial  Department, 

The  German  Emperor  i  Royal 

The  Austrian  Rmperor  I  Palaces. 

Messrs.    F.    Krupp   Sc    Co.,  Essen, 
Qermany  (14  installations). 

The  Berlin  Electricity  Company  (16 
Installations) 

Thomson- Houston  Company,  Seine. 

Ville  de  Paris. 
Tramways  of  Marseilles. 

liondon  Offices : 


l^«glstered  Of¥la«s: 


23,  GHEAPSIDE.  BRADFORD. 
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THE  BEST. 


HIGH  TEMPERATURES, 

RESISTS  \  ACTION  or  water, 

LOBEICATIMO  OIL. 

FERMENTATION 
REDUCES    AND  GORROSION 
TO  A  MINIMUM. 


HAS 

HIGHEST  INSULATING 
PROPERTIES. 


Apply  (or  Prices  and  Particulars  to 

PINGHIN,  JOHNSON  &  CO.,  Ltd., 

PInchin's  Wharf,  Ratcliffe,  LONDON, 


OKONITE 

Tapes  &  Cables 

iWANSON 

TRADEMARK  TAPES 

At-o  Ben*,  Most  Oumtolo,  and  Well  Tried. 

EUROPEAN  AGENTS: 

GEIPEL  &  LANGE, 

Parliamcnl  Mansions,  WESTMINSTER.  S.W, 

TvlfUnilH" :  '  I'ATKI.I.A  l.nMMlv 


Tdagnptalo  Addnu:  "  HiKAouniT  Lonvca.*  TaltphoM  Ko.  ISX  ATmci. 

W.  J.  DAVY  ARC  LAMPS, 

The  Pioneer  of  ttie  Alternatiog  Enclosed  Arc  Lamp. 

ONLY  ADDRESS: 

W.  J.  DAVY, 

3,  Crown  Court, 
Old  Broad  Street 

■ortn:  17.  WHITE  UON  STREET.  PENTONVILLE,  LONDON,  N. 


JOHNSON  ft  PHILLIPS 

14,  nm  CNtT,  MA  IRMO  IT>in,  1.0.,  u<t  OUttTOi.  HIT. 

liUlS  II  Uie  DOit  l»den  lidiliMi  Iir 

CABLE  MAKING  CABLE  LAYING 


STRANDING 
TAPING 

OOMPOUNDiNG 


BRAIDING 

WINDING 

LAPPING 


RUBBER.  SILK  *  COTTON  OOVERINQ 


Google 
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RUSTON,  PROCTOR  d 


Limited, 


towards  of  48,000  Enj^ines  and  Boilers 

MADE  AND  SOLD- 


LINCOLN,  Ensla-nd, 

And  at  27a,  CANNON  STREET, 


Paris,  igoo 


The  Grand  Prix. 
Two  Cold  pedals. 
Three  Silver  Njedali. 


CATALOGUES 
FREE. 

rtniL^ii  quii(«  UdM  paper 


LONDON,  e.C 


KABELFABRIK  ACTIEN  GESELLSGHAFT 


WORKS :  V  IKNN\  (AUSTRIA)  and 
PRHSSBUKQ  (HUNGARY). 
General  Ofticei : — 

VIENNA  13  2. 


SeU  AgetU  far  like  Vniitd 
Kingdim  ; — 

JAMES  LITTAUER 


4,  Cross  St.,  Finsbury, 
LONDON,  E.G. 


Pronpt  dellrery  from  Loadoo  Slock.  Prio«8  on  Application. 


JAGKSON-MENSING  SUN 


BEST  QUALITY. 


Arc  Lamps!  ELECTRIC 


MODERATE  PRICE.  FANS 


INDOOR  or  OUTDOOR 
LIGHTING. 

n)ccbanicdllp  diid 
€kc(rlcallp  pcrfeci. 


SUN  FAN  CO.,  Ld., 


.«r.i'f  t„r  Sfw  Pnttrl  Prirr  Uti  (.>  I*.- 
•i-U  Maker,: 

P.  R.  JACKSON  &  CO.,  Ltd., 

Salford  RollInK  Mills,  MANCHUTtR. 


ECTRIC 


WIRE  CASINGS. 

^BlOCKS,   CIEATS.  ftOARDS  A'  SWITCHII 
In  Stook  (nd  Mud*  to  Any  DmI(ii. 

Iaccumulator  cases, 

BATTERY  BOXES, 


4a,  THor-n-ton  Road, 
BRADFORD. 
LONDON.- «■.  Billller  Buiidlnrs.  Ludcnhall  Street,  I..C. 
aLASOOW.-6s.  Watrrloo  $1.       MANCHKSTKR.   f*j.  Ilcansrale  Arcade. 
FULL  PARTIOULARS  ON  APPUCATION. 

THE  ~ 

NEW  BROTHERTON  TUBE  GO., 

Limited, 

Corameroial  Road,  WOLVERHAMPTON. 


ENAMELLED  STEEL 


J.  F.  Sc  a.  HARRIS, 

TIMBER  MERCHANTS  AND  MOULDING  MANUFACTURERS. 


TARDS 
«ad  KILLS 


rssr,  witaoN  i 

{  n,  IIB.A.VC.K  8r, 

iFALUIca  RD.,  O 


BTREET,  FINSDURV,  CC. 


,  rirvauwnr,  \ 
Ormrel  Unu.  HkI  rilw  Attn,  U.K.]  LONDON. 


Pl—t  WrlU  tor  Ltut  lUuttrtM  Prtet 


CONDUIT  TUBES 
FITTINGS 

For   E:iectx*io  Wiring^. 

LONDOH  STOCK  hept  at  66,  VICWRIA  ST..  WtSTMINSJER. 
Tubes  iiDil  Kittiugs  for  G«(,  Steam  and  Water. 
SoamlsH  StccI  TuW  fur  Cyclea.    Haudle  Ban,  Cycle  Korlu,  &c 

Head  OfHto  and  Wark.  :  COMMERCIAL  RO.,  WOLVERHAMPTON. 
London  Oflloo  :  60,  QUEEN  VICTORIA  ST.  ,  Conntry  Office  :  149,  FOIESHIU  RO. 
MaiHliMttor  Oflloe  :  16,  DEANSCATE.      {  Liiooiter  Oflloe  :  SO,  RUTLAHO  ST. 


,  C0O5 
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BELLISS  &  MORCOM  LTD. 

LOHDOH  OmCB :  8,  Vlctorta  Street,  S.W.  ENSINEEHt,  BZXt.BSXZa-a-S.AJBtt 

^PATENT  SELF-LUBRICATINC  QUICK-REVOLUTION 
ENGINES  ELECTRIC  LIGHT,  POWER  OR  TRACTION. 


OVER  190,000  H.P.  SUPPLIED  OR  IN  HAND  FOR 

MIOIPAL  AUTHORITIES  (Ughtlnn  and  Tramway*)- 

.LlS!'^'.  ''t!""!^^'  i^.«'H»«oi|H"o,  Butt,  (■r  .j.loii,  '  hautr.  Port  KlluMb  (Sou* 
^5!S?''»r  "il"^!*^'  KliMitoo-oo-ThuaM,  lioat.>r.l.  Ajt.  ObelUoUm,  Taantoii 
UaOt,  inadttairn,  AudarUnd,  (HbnUar,  B<Uut,  LUttdudno,  SbondHob.  Bdlnbiush' 

WonaMar,  loekilalt,  Darven,  Hamcau.  w  »k«0*lil.  Hmmmiininiltli,  Wokini.  Nawoart 
BaUanaa,  Hanijiataad,  BoiunraxmUi,  But  LouiImh  <Soulh  A(r1o«),  CardUI,  Barton' 
Noaatoniata  (fooih  AfHo),  lynemouth,  Her^f  .rd,  i31»i<i)»,  Bun  81.  kdmundi' 
El?:?*"'  *'JI*^'  Wrilin.  Orwnixk.  B*oli«r»h«ni,  HoTUk>  trvj  Weal  Klrbr 

MMdlttoa,  Backnc;.  (irtmibjr,  Sootbport.  UaUfai,  l*npUr,  Hlrmloghwji 

■LCOTRIp  SUPf  LV  OOMPAMIES  (Uahtlnp  and  Tramway«>- 

Hot*.  <HWR.trv     Kl^rrMitUv  Unttnln          t^,  kj _ i  .    i.. ...       -    [gxckheillh  inii 


Hotf ,  (.n«e.trjr,  Kl«trialty  Bapftf  Co.  for  ftjulo.  Usdrl  I 
Ori!Mil.lcll,    Colnnitxi     UuDK  la-IIaaM    I  r. ,    tunOuii  ; 
OlTMal  Falur.  Loii.Iob  ;    Ilriit<il   TTarow»y»,  LoailuD 
UnttMTnmwari,  Vii»eiutoi>u  Electric  Tr»iiiir»ri,C«Btr»l 
Lnndon    Ballwajr,  Vtotnor,  BrottilCT,  Alderlry  Ed«». 
8>lUbttr7,  Monlnwi,  Brecbln,  Naweuiua. 
TRACTION- 
Walerlou  and  Clta[  BaUvaj,  Matro^.lltao  and  Watrict 
Ban»ar.  Bnll,  Nickkan,  nramit^.  lale  of  Thanct 
,  Buidaria 


Wli,  J, 


(BlaotrtcX  biuijarlaiiil.  WufverhaxnptoD, 
nan,  MIUl,  Waat  Raitlapool,  Bootle,  Abtrdecn,  Aocli 
data,  Dwiran.  Walcrloo  asd  Baker  atraal  BaUway, 
Gnat  Hortb  uf  Booilaod  Kailiraj,  TYncmoiitli  laat  I>iB- 
doo  (Sontli  Africa),  Biudan  Eallwaya. 
Large  namban  of  Iheaa  .•Mf  l.uliricaUng 
EDK<nM  hara  aim  bMn  aopptlcl  lo  Uu 
Brltlab  and  oUtar  OoveramaDU,  tha  prln- 
dnal  ShlpbatUiBB,  BlHltaaatlng  and  8t«*I 
Worka  in  tba  Uattad  KlBtdom.  tu  Ballwa; 
and  Slaawahlp  Oompaiilaa  at  bunia  and 
■bnad,  and  to  many  Public  luaUtoUona 


Tele^raphle  Addreu: 
'BELLISS.  BIRMINGHAM. 


ReprHlMnting  our  TEC;S  STANDARD  ENGINE.  450  B.H.P  0¥£R30j\  jol 


Moving  Coil  Recorders. 


Electric  Supply  Station. 


The  Offlclml  FIguna  of  the  Test  at  the  above 
Station  of 

RANSOMES& RAPIER'S 


TRIUMPH 


5T0KER5 

VV///  be  sent  on  application  to 

RANSOMES  &  RAPIER, 

39,  Victoria  St,  London,  S.W. 


Run  ( 
1   or  7  DAYS 

as  required 
WITHOUT 
ATTENTION. 

ABSOLUTELY 
DEAD  BEAT 

THEREFORE 

BEST  FOR 

TRACTION  LOADS 

GAS  ENGINE 
PLANTS. 


EVEREn,  EDGCUMBE&G!l- 


HGAU  OFFICE  AND  W0RK3  : 

22,  CHARTERHOUSE  SQUARE,  E.G. 

TtlapbOD*  1001  HOLBOBM. 

snow  ROO.H8:- 

11,  VICTORIA  STREET,  WESTMINSTER,  S.W. 
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TKLKPUONK  No.  MCT  BANK.         TKI.WiRAMs    ■  IMlK  IvS  LONDON.' 


WHEATLEY  KIRK,  PRICE  &  CO. 

iSSTABUSBBD  OSO). 

Eleotrioal  Auctioneers,  Valuers, 


AND  ARBIXRAXORS. 


krmgu  Annul  Vadnatloni  siMad  11,000,000  BUrlliui. 

46,  Watting  Stro9t,  London,  E.C. 

AM) 

Albert  Ohamb«rs,  Albert  Squar*,  MANCHB8TEB. 

'Macmphic  A.l.lrv"*   "  INPICVTOH  .M.\NCIli;sTKIl.  Til^phinic  Nix  £!18. 


TENDERS  INVITKD. 


lONBRIDGE  URBAN  DISTRICT  COUNCIL. 


KLBcnucrrv  works 

Tb»Tcillliriilee  l"rl«in  Pi^lri.t  (■.■iiiM  il  .xti'  pn-inn-ol  lo  rwi-lro  •rKNI>KR.><  fur  Ihi- 
Ht'HPLY  ami  KKKCTION  of  tlir  (<illi>mini;  I'ljiiil  (<ir  thr  .Mnnii  inal  KltM-trldiy 
Work* ;-  ' 
.SecUon  A.-BOII.KK  UOV.SK  I'LANT. 

Twn  Lam^iMliire  lkiU4?rt  iumI  AiH*n>virii*«.  .Sirnm  Pimip, 


SecUon  IL~ 


Jiijii-t4<r,  Afiil  Ki-niKimlMT. 
ff;IN>;  IIOI  fK  I'l.ANT. 


-F.Vfi 

T»i>  Htmis  I>}'niuiHM,  |Mi>(<>r  Tninsfonurr  xiul 

Section  C.—<'ONnKN>.INii  AI'IVARAVI's  mul  l>ll>K\V(>KK 
ttactlcan.— OVKttHKAI>  niAVKI.MNli  rlUNK. 

Stdkia  K.  —s w  n't  ■  m«  >  V  R I)      i  n sti< r  m  knts. 

Swtiali  F.-A<  <  I  Ml  I.ATOKS. 
S«r(tana.    Kl.H<TI:l<  II  V  srPIM.V  MAINM. 
S«r1i«nll.-I'l  III.K'  AIK'  LKillTINli. 
.S.i-t|..n  L-ll<>r>K  MKTKIt.-'. 

s,Tt|,inK.-I'l'ltl.K-  IN<  ANnKsrKXT  LIlillTINn. 
TKa  wholi?  hoanil  up  tn  tmc  s^i«i-ihfMit*i<i. 

Ap|>lk»xi(«  niuxt  ffUtt«  for  wliii'h  .Ni-tiiw  m  s^s-thm>*  xhvx  ut^i  lu  Ttrtlrll^T,  bi  unli'r 
Unt  the  rvqaisjce  <Lmwtnf!t  nuy  1m>  fi>rii:«nli*4l  to  tlM*m. 

TeiwWrr-n*  jinc  til  MIktIv  In  TcmK-T  for  <'illu-r  St**-!  inn  Iml  ni»t  for  jKirt  <»f  a  SectinD. 

Sp«r)fli'utti>ii.  with  IVniiM  iuiil  t'>>iH|jti>iii«,  Mu\  Fornix  of  I'nukr,  ntay  Ih*  ohtihiit«il 
by  lOftnufni'liiivT".  nl  ilw  OWi  i"!  ii(  Sit.  RoWti  lfi>tiifUon<l,  .M.Init.t'.K..  ih>' i  oDnilt- 
Iti^  Kvulnwr  to  th«  Cminoit,  tV4,  WiotHii-Mtit'**t,  \V44«>tiiiin<«it^,  t<o<i<liiii,  s.W.,  oii  uimI 
Allm  TiiurMLijr.  April,  ilth,  ful.  on  iHiyiixitl  i-l  Uk,  utiiili  «ani  will  Ik-  n'funil«il 
on  thr  rvtitni  irf  the  H|M'('ititMti<pTi  HIInt  up  with  .i  Uinn-ttilf  Tolhtfr.  Kxtni  (-ofii4Mi  i«f 
tbi-' sptY-ifli-ution  In-  ol>tariH-<l  liy  Ihiiui  titU*  tfiiili-Ti'r«  at  .«  t-hiincf  of  Jt:.'.  .'i*.  )N*r 
cupy,  wh^'h  <»m  itbo  will  In*  rvfiiihlir<l  on  (Iw  n-titni  to  tht-  KitKln^HT  uf  «u-li  rxtra 
copy  of  the  S|HHilUi>tl'in.  Tmi'Iit.  (phwIciI  :in<l  tnnrlinl  "  T«nil<T  f»r  Klerlrldly 
Work«")  iuu>,l  1»'  .vlilw-u'.l  to  nii>  ;it  Thi'  Civxtlo.  Tixiliri<li:i!.  aiKl  lie  ik'llremi  <in  or 
brforv  «p.iii.  on 'ritl'KMtA  V,  Mny  *iih,  lv»i|. 

Each  Trnilt-T  tiiU!>t  I'ontain  tbi'  n.kitie«  of  two  KUrt~tit>M  who  will  W  prvpantl  to 
rjtrmti-'  .T  )i>int  itntl  tw-wrmt  Bom*!  fi»r  tho  iliir  iK-rfoniMHrv  iti  ( li«  CtMilmi'l  in  the  mini 
<if  d>  per  cent,  of  the  Contrail  naiunnl. 

Tbf  Oidiniii  IvT-  ilo  ui>t  bind  theinselve*  to  at-repc  the  lowMt  or  any  Tt^nilrr. 

A.  II.  NKVE,  JUD..  ('lrrk(otJi«.Co<itu'iL 

OIHccii  of  the  CouiMTil, 
The  Ciullv.  Tonliriilge,  luth  April,  IMil. 


c 


OUNTY    BOROUGH    OF  CARDIFF. 

KCWTUll  AI.  TRAMWAVH  nKI'AIlTMENT. 
a)NTRAtT  \".  H. 

Thi>  fjinlilf  forporition  Inille  TKNIlKlls  for  thr  tollowlnu  OVUHKAS 

s.-.  ii.m  I.    l>t>I,K.f.  IIASKH.  KKKI'tili:  ril.I.AK.'<,  *c. 
SiTiioni  DUAfKKIs. 

Se<'(ion.1.~  KIlKliKU  iinil  sKtTHlN  >>IIXAIb<.  Ar. 
.•<e.tioin.    TItol.l.KY  ..n.l  <»Tm:K  WIRK 
Swtlon  S.-INSl  I.ATtiltHi.na  MNK  .SI  SHKN.SIONS. 
SperiilaitiDtu  iumI  Fonu  of  Tenilrn  niny  Iw  i>lK4tinv<l  oti  applintlion  frtini  the 
Kiiciiieer  ami  MaiiMier,  Arthur  Ellin,  F.m|.,  .M.1.F.,K.,  0|i|  Vmi  onir«  Mulltlluit- 

■*<t«lMt  Tni<len<,  wnlorwd  "Kvrtli«l  S,  Tnunwitya,"  to  bn  ilvll<ri!i«tl  on  or  Iwfoi* 
TI'KsltAY,  April  :i»th. 

Ilv  Or>ler. 

Aprill,  IWI.  .1   L.  W  UHATI.EV,  Town  Ucrk. 


Uunlaetonr  ol 

DRAWmO  and  SURVXTINa  INSTRUHKKTS 

Of  Wntj  DeactlpUuo.  uf  lha  UlRheil  QtuUty  uid  Finkh, «(  (IM  nxxt  Mudanto  Pifc*. 

 PUKX  LIST  POST  nt£  

Addrtaa  :  W.  F.  BTAHLEY  *  tO.,  Ltd.,     Telagrmma,  -  rnraattU  lotMloa. 

Or««t  TurnsllU.  Holborn.  LOKDOH.  W.C.    T«Iaijh.>na,  IS!  Holboni. 

TENDEES  INVITBD— «m<i««ii<. 


c 


^  I  T  V 


O  1'' 


MANCHESTER 


SLXCnUCITY  DKPARTmNT. 


lit*  F.lwtrlrlly  (Vimnilti.v  of  ibf  .Maoi  hrater  I  v.riiomtioii  aro  nrwntrwl  to  r«««lv» 
TKNI)KK.><foT  tb.' sl  l'I'l.V.  DKI.IVKIIY  iiDil  lUlKCTION  at  llM'ir  H«iun-atf««t 
d'Ofrntlnf  Stntiofi  of  the  followiDi;  : 

srKiii  ii  »Tlo?<  No.  I.   W.ITKR-TI  BE  KOILKR.x. 

Spr.riPir.irios  No.  t— PLANT  of  l.'i.WO  i.ii.r.,  In  (ienvmtinii  iumI  Suii  aUtiunn. 

S«rtlon>i  A,  H.  unl  (^ -HTP.AM  ENfllNF^i  wHh  CXINUIiNNIKli  uBd 

Al'XIMAUY  PI^INT. 
SmUin  D.-TnBEF.-1'IIASE  (iK.NKIlATORj*. 
He.-tion  E.-.M<>Tf)K  TllANSFOIl.MEIt.S 

Spri  itU-ntiaiD*.  I>i»«  lnc>ian<l  Fitrma  of  IViiiIit  may  I  t<tAjlwd  on  afr^UcfiUoQ  to 

.Mr.  F.  H  llil|<bi>«.  StiMar)-,  Kliilrii  ity  neimrtini-nt.  Town  Itell,  MtUlcbHlcr,  OB 
IKiyiiiriit  «>f  t  fi'it*  of  tc.^  Tia.  fi>T  4^ach  S[N.H'ilti-ation,  wbii-h  atmmnt  vill  he  ivtaniod 
on  rt't't'iut  of  a  l>oii.i.t1ilt'  Tender. 

Sn4*i-lltiv>tioniian<l  Umwinic*  may  .nlM»  l>«  inNp«cti!^l<l>ut  iiaiC  obiaitieil).*!!  thet>ffiev« 
of  tlieF.n«ineen.  >lnMra.  Kennedy  .vnilJvnklti,  17,  VlrtorfcrntrwH,  W»Iiiiin»t«,  H.W. 

Ti  nileni.  tlid)  MidonnHl.  aixl  iuldr»»i>ixl  to  tlie  Cbalmian  of  lli«  Eleelrirflv  Com- 
iniliec  innnl  Ik-  dellferKl  at  the  Town  Hall  iwi  or  hefcm-  Tl'KMKA  Y,  tin-  "lit  May 
pnixini-i. 

llw  tjoriionitiirti  tli»  not  hind  thptiMrlte*  Ui  aciH'pl  the  lowrrtl  or  any  Tender. 

W.M.  UENKY  TALIM>T,T"wnfn«k. 

Town  Uall,  Maarbeotrr,  tub  April,  Idul. 

g  r  RG  H      oIp      MOTHER  W  TlIT 

SUCnUCITY  WOKKB  EXTKMBIONS  Np.  X 

Tb.'  F.li->  irii-  l.i>:hi  l  oniiiiitle.'  .i<  thi-  T-»n  O.iiiidl  invite  TKNDEIt^  for  the 
folbiwini: ; 

i:a.-«T  llliiN  LA.MP  <X>Ll  .MNS,  ARf  I.A.MPS.  SWITCHES,  KlTTINfiS,  Ac 
A  oiuy  of  llie  SpeciAtvthinand  Form  of  Tendif  nuy  lie  olMalnol  on  .ipnlicntlou  tu 
tbff  uiideniiravd  on  iHiyinent  nf  Two  tluiiuua,  whii-h  aiiin  will  b«  r«tnnM>il  on  rvciilpl 
of  a  NiiM'Mile  Tcnilfr. 

S«ileil  Teniler*.  en<Uir»nl  "  Klectrkity  Hnpply  Extrii.«ion,  Contmi-t  No.  •"mnat 
In-  Hilt  in  iMit  lat>T  than  l^ith  MAY,  19ul,  adilmmd  tii 

JAME.S  BirRNS,  Town  Clerk. 

Motherwell,  April,  lOill. 

DOULTON&CO., 

MANUFAOTURKRa  OP  Llmit«<l, 

piUMBACO  QRUCIBLES 

roR  MELTiya 
Brass,  Copper, 

Malleable  Iron, 
Steel,  Antimony, 

Qold,  SUver,  &c 


LIVIHraOL,  HAMCIItSTER, 
BIRHINCHAM, 

ST.  HELENS,  LANCS.,  anit  PARIS. 


The  NATIONAL  ELECTRIC  WIRING  CO.^ 

Head  Office:   34,  VICTORIA  STREET,  LONDON,  8.W. 


TelephalMi  .No.  Iil;it  <ir.RUJtKlk 

Works  I-Sj,  NEWINOTON  BUTTS, 
Branchas:— Hanoor.   liKCKRXH.vM.   lii!i,»'.t>T.  f. 

COYBNTBT.    t'HBWI.     IHBUX.    Uu>t-Clli>'tlin.  OHEeS'ilCK 
LrVIHPtKM.     XoBTll.VMnov.  I'ltls.OT. 
PhEAIXIN.  SWAXjEA. 
Ac-  A- 


1Vl<7na|ihh'  Aildiv«< : 

LONDON,  S.E. 


of 


'i)ti:Hilti  i.Kii  LoxtMiV. 


rK8> 


to 


post 


INSTALLATIONS 


COMPLEIE  PLANT  AND  LiCHTINC 

l\ir  (•(  il  NTKV  M.\X.S10NS  and  IMU VATK  HOl'.SKS  ;  »l»o 
for(  iH.LIKItlK.«<.  WiiKKSHOre,  KACTOIUK?.  *c 

•OMI  RBOIMT  OOMTRAOrS  RIOURRD  MV  TMR  COMPANVi— W.<iii.HK7  EnKTiievriiu!  Work*. 
forRt.  lion,  l^^ril  \V:tnt.-ii;i*,  V.4'..  K.i'.B..  *-on^i^tin];  of  «'oin|<Irt,-  I'Unt  anil  \V'iHii)Z.     Atnport  UotMr,  fur  Ibu 
.MoKl  lion,  llie  >tali|iii3  of  WinchenU-r.   Tin-  St;inho|ii'an<l  MarlUiroiiuh  Liiiv>.  .Vhl"r"liol .  for  H-.M.  War  OlBi  f.    Power  NtntloB  anil 
•  hi-.li  ..f  111,-  Ml-  ,if  TKdii  t  Uiplil  Iti.lUin.    U-,hU  Itiilu-lrial  t'oi«)HT!itlvi-  s,»-i,-iv.  1,1.1  ,  cn-i-tihii  i.f  M..lor<,  Winiu;.  nml  El.'.  Iri'-  HoMa, 
S0HCME8  OF  LieHTINB,  SPE0IFI0ATI0M8  A  ESTIRIATCS  PREPARED  FREE  OF  CHAROE. 


Contracts  Open,  Appointments  Vacant,  and  other  Official  Notices,  &c.,  can  be  received  up  to  7  p  m- 

Tborsdays  for  insertion  in  the  current  week's  issue. 
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EVERSHED  &  VIGNOLES,  Um 

lucniui  nsniiciiTs 


HHakors  of  all 
kinds  of 


Bee  AdveiiUament  Monthly 
on  opposite  pa^e. 


LORAIN  STEEL  CO/S 

TRAMWAY  MOTORS, 
CONTROLLERS  AND  EQUIPMENTS. 


AQBNTS  FOR  ORE  AT  BRITAIN: 


IMPERIAL  ELECTRIC  SUPPLIES,  Ltd., 

86f  Charing  Cross  Road,  W,C, 


TclejihniWT : 
USa  (iERHAKP 


TENDERS  INVITED— corKuiwj-rf. 


c 


ORPORATION     OF  MIDDLETON 


Ttir  <'<iTt«orati<in  <i(  .Mlilillfl.jn  wn  iin'tntml  t«  «wivt!  TKNnKIl.s  U<t  Ihe  KKKf- 
TION  „l  I,  BXrUU  DBSTKUCTOk  «•  »«rk  In  cMvluncilun  wlih  (taeir  KIk-- 
Iridly  W.irk^ 

Firm*  <!««4ri«»[  Ui  trticUtr  niAy  oliCAln  further  |ia?tlciilAr«  anil  |[rr>iiiMl  plan  ttl 
KIwtriiilj-  Worxii  trvm  myivK,  imtl  cnaiit  bn  pirpnml  to  |[)*'«  n  icimmntw  »>f  tlw' 
cTiawratin-  rWdcoi-r     tbcir  «pp«nitn«. 

renitm.  nrrmiipnnii.il  hy  PLuin  iuiij  Hpcciftotuinii.  uUlmueil  to  tbc  "  Chnimun. 
l>»«tnnior  »  oiumittw,"  ipiurt  Iw  dimTrnd  at  mv  uBkt  not  Utrr  thui  SATI'BD.W. 
Ibi-  irth  InnUnL 

Tlw  Cor|iornlii«  4I0  ixil  Mnil  IbnimrlTes  u>  arcrpi  Ihe  lovM  <ir  iin>  T*nilcr. 

FURnKKK  K  KNTWI.STLK,  Town  Cl«rk. 
Town  HiUI,  Mklilleton,  inh  April,  I9U1. 


G 


R  E  A  T      EASTERN      R  A  I  T,  W  A  Y  . 


CONTKACTS  FOR  STORKS. 

Tll^  IMr>«-l<ir»       lhl«  Cciup.'ui)'  im  im'Uiretl  l.i  re«i>t'  TRNDKR-H  fiir  Ihe 
Xl  Pl'LY  u(  yroKK.^  UII.I  .MATKKIAL.-.  iiulii<linic  :- 
1.  <lAbiiDi£«<«l  Iroii,  IjKui,  Tin,  Ac. 
i.  KnauiFllFil  lii.n  -S|l|i«,  Pbttn  ami 

S,  Owl  Inm  11)Nn,  Moiea,  Ar. 
4.  lli>IU,  .Scri'WK,  KItcU. 
r..  Nulii. 


IX  Hiukrln,  WiKMlwiirt.  Ar. 
14.  l<nl.<hn<.  MiiK  Ai: 
to.  4'ar]K-tit>x.  I'rlmmillxit,  &t: 
la.  ('.lUtni  Xficttr  S|unitr  Cluthn,  WIrk. 

iu^^.  Buritinic,  Ac. 
17.  Tel»Kt;<ph  M^M.tIhIa. 
IM.  fjiiiviiA,  OinLiK*'.  KViKttvlivth. 
la  l.>nth«r,  luxl  Imlu  ICiiblirr  P<«)t 
l>ipa«. 

91.  INirthuul  Cnnenl.  .SUiim,  Dnin 

IHped,  At: 
41.  si.,de. 

B.  l*ii|i«fT  »imI  Kn«eliiiir>. 
£1.  suil|nii(«r)'  ami  InliH. 


BL  Tooln,  Ar. 
7.  UAnJwafe,  Lfirkjs  Av. 
tk  ii;%tt,  U'nlrr,  nail  Stmnj  IMp**  And 

d  Uuqi  aad  Cntrinicr  HUimm. 
ia  Hamitk. 
11.  Obuw. 

li  CoUiiini,  Drynnlttrlwi.  Ac. 

Knnnii  cif  Teiiilrr  inny  I***  liail  tin  aitptimtion  to  Ibi*  >rmiATy'*  OflMW.  Livefpnol- 
«lrv#t  TeniiioUK,  K.C,  on  unil  a/UT  tlM!  JiJth  .\pril. 

Tbe  Piittem^nuiy  tie  neen  al  (he  ( 'oiiiiHinjr'H  .sionM,  .'^mlfiinl,  lietwrell  t<>  i%.ln.  niiil 
4  p.iu.  frxiut  3ilb  .\|tril  (u  tth  .Mii>  iLna  frxiru  (lie  tnh  to  lltli  Miiy  liirltmive.  The 
Cu«npttii}''»  [AltfniM  iiinhM  Iw  HeDl  awuy  fur  Iii)*|nm*iIi<u. 

ftltM •l>|>l>i»R  ina"!  «tAt«  the  pimlmlnr  imitmi  l  nr  <.<inUiu-tit  f.ir  ohldi  tlwy 
propose  to  iemliir, 

TmAnn  mdnrmHl  "Tvniler  for  SUtrv*"  In  Iw  f»nmnli.il  by  \mml.  in  the  eoteliipe 
nniTiiled  hy  tli<-  (Viin|Hui)',  ta  tb«*  inulrniiitneU  .mi  iih  tu  be  reeriroil  aiA  inttr  (Imo 
10  a.m.  Uth  Mat.  lUJI. 

Teniler*  »'hi4'li  ill!  nut  t^mipljr  in  every  cvviiei't  with  the  CooijMiny'i  tenn^.  rtin- 
■Utiun»,  scIirIuIi:^  nnJ  inie4*iBc»tliiaii  will  nul  l%*  rnii«iiler>.il. 

Tbe  inrwlom  ilu  imt  filiiil  Iheinwht...  to  .n-wiit  the  l*iw««l  iir  tiny  Tender. 

W  H.  HKHKJtt.X>llNK.  Seneljiry. 

Llrerpool.iM  r««l  I'eniilimN, 

tyioitiiii,  K.t°.,  A|irtl,  ISDI. 


C.  PASS  &  SON,  Ltd.. 

B«<lmiiuter  Smelting  Works,  BBISTOL. 

•  ■kkKRa  OF 

ANTintOMIAL  LEAD  OF  ALL  GRADES. 

BUYKftS  OF 

LEAD  ASHES  &  LEAD  RESIDUES  FROM  ACCUMULATORS, 

Tilttmiii  "tAM,  ^taKU~  Xdcptaane,  47ri. 

llMBtKrtam  ul 
■LKCTMiaAL  AMD  FHTSMAL 
IMS-niUaKIITS. 

44.  UrrOH  OAKOIM.  LOHDOM 

oAUiiMrai  nn 


TBNDEE8  INVITED— eonttnwftf. 


B 


OROUGH      OF  ASHTON-UNDER-LTNE. 


Ki.fx^rRirrrv  >vt)KKs  hkpartmkxt. 

The  Klerlririty  Cnminlttre  Ar«*  prtipnrfl  to  r«oelve  TKMtKRX  for 

TWO  CONTINTTOtrS  CURRXNT  ODOCRATIIfG  UlfTrS.  Mch  of 

2.yi  i.>  -.u,,  II  ,  Kith  DOUBLJC  ACTIMO  KMCLOSKO  KNOINRS. 

I'npleM  of  llie  ."^jiecitifatjim  iin<l  Komi  ot  TenJer  aui  be  obtained  from  the  uiler. 
«J|nw,*l  oil  pAvniellt  of  One  f  Jtunca.  n  hich  « ill  be  nttanmt  cm  receipt  of  n  boltt.fld« 
7milra. 

Tpnilem  inuat  tw  delivered  lulilmMeil  Ui  tbe  Town  Clerk,  .Aibtoamnder-Lyn*. 
■mled  and  niarknl  "  Tender  for  Meiini  !>viuudii«.'  iidiI  niuM  b*  r«celr«d  by  him  pot 
Liter  tlun  IS  nelock  noon  on  .MO>  l»A  V,  Ajiril  iHb,  IfXil. 

Tbe  Inwmt  or  nny  Teiwlvr  not  iMH-eiw>urll>  lu-cepte^l. 

NRVIU.K  APPK.LBF.K,  Klertrical  Kngtneer. 
KiMtHrUy  WurkH,  A»fal<in.iiDiler.I.)rne.   


UNDEE      CITY  TRAMWAYS. 


KI.KCTRICAI.  K.NfilNKKKx  DKl'AKTMKNT. 
TUTDSBS  FOR  COPPSR  BONDS. 

The  Dundee  Timn  Ciiuni  il  iirr  iireiwinl  t.i  risvixc  THNDKILS  for  (be  aapuly  of 
lOIM'KIt  BONDS 

.■<l»rlll<-atl.iB<  Mild  Fumi  .if  Tciuler  luay  lie  hiul  fnqu  Wiilter  II.  Tttlenwir,  Ctly 
Klii'trUiil  Knidnerr,  nudhoiie  Cirwnil  nxid.  Dondec. 

Tend.ru  ti.  b<.  liHlneil  ullli  sir  Tli..liiit»  Tlinmt.ifi.  L1..D.,  Tomi  CUrt,  t^ty 
ITioniU'n,  Dunihic.  iinl  Ui,  r  tleui  WKDNK.SDAV.  .May  int.  MCil,  lurktd  on  lh« 
o<it«ide  •■  Tenders  fof  Conper  IhiiidM." 

The  lowenl  or  any  Tender  nia)  nut  W  iU'cefit4.iL 

WaLtKK  H.  I'irrKN.'fOa  city  Kk^-uiciU  KagliKicr. 

DiiDdee,  17th  April,  lilui. 


POBTABLE  ELECTBIC 

SAFETY  LAMPS 


FOR:- 

UNES, 
FAGTORES. 


GAS  WORKS 


kc,  kc 


UAKXa 


SHIPS, 
FIRE 

:  [BRIGADES, 
TRAYELLERS, 


Ac,  he. 


no.  u. 


66,  Md  Uon  Street,  CtorfcaniMll,  LC 
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INQUIRY. 


WOULD    anyone  knowing; 
I.AVKM>KK.'.lun.,  Kl.-.  •.ri.  .il  Htu-iii. 
Vuliikll   Iri'll  Work".  W  tr-rx-**.rr.  ■  ..inui'inis 
«MA,  Ur«»tCll»«lhiini-«tr«-f.  Iliulirr  Hioii^I  1 


ADDRESS  of  Mr.  JOHN 


..iifi  III. 

M..n.  II.--T 


ABI8H    OF  WILLB8DBM. 


■n«aaanttui»«<  IhelVior  nquintltaacninia  at  a  CXINMl'LTINO  BUKTTRICAI. 
BNUHnCRR  in  eMMctin  Willi  Uir  nmniUaB  of         unwilkalkiaii  awl  Mpcf- 
Intendeaw  nf  Ik*  «nn>tiiia  at  aa  Bcetriot  Uclit  luUltotieii  at  Ikair  Raw 
I  («»  iMdii),  ActoD-lMw,  WOlmiln.  TW  Omrdkiu  u*  mnuMl  to  pajr 
'  ilina(»BWNat.iVMtlirltilal««atiif  llwlaMhUiia. 
f.M"  ■Wi'B.iMBtt  ?g'gt"J'lLjyjg;*"lM»«<  iwirt  ■Mil. 


InbUMUT 
thaumil 


lAT.  ApaiM, 

J.  in  ITON  IIAYM>K 
.J,M>,  HiRbWwI.  KlllHirll,  N.W. 
lUh  April.  I«ni. 


to 


(OBOUGH      OF      SUTTON  COLDFIBLD. 


or  BLBOTBIOAI.  MKaMHMMB. 
TtoOonmMlMal  ttattoa  C«UU>4il  an  imiiiiiol  to  rraive  ainplimiiiMM  rarlh>' 
L|iMi<iil«H  at  Bwlilairt  nattitoU  KnclnMr.  Appllrnatx  nutrl  haur  a  llimwiiih 
jwHrMbga  •(  tlw  laainiKiimml  «f  Klcrtrlntl  Happly  ('mInuiklBn  The  pmim 
aMOllltMr  will  be  icnaJml  U>  ili>nit«  tiM  »bi>lr  «(  Ma  tlmr  to  (he  <lulie>  of  llir 
aWrtairt  l»art  aa  Cm  u<  Uu>  Wnrfca.  imlcr  tlw  ilirartiiw  n(  tlw  CannlUag  Knaiacw. 
'  |tharmutruetio«i4t)u>  K.lKrtricjlySitpi>l]r  Work".  '^lUiujr MW Mr aOIB. 
aKuojt,  (tiling  foil  jMirtirulitrH  of  |uu<t  vxihtivif    rioc<Hi|MH|pa  |ij  aaplat  it| 


  tiuin  tnnw  n*cvBL  tw^imuciiitU,  uml  him 

to  tk»  niMb  nUnad  aot  blcr  than  tttli  APKIU  IWI. 
wring  wMl  lUmwimf. 


NottMlVaMfcM. 


Tnaa  v.  oourciu,  i^ra  <i«ik. 


r|iHE 


BA8IERN  EXTENSION.  AUSTRALASIA  AND 

CHINA  TEI-IC«!RAI'U  COMP.tXY  (Limitwl). 


.NOTICK  U  llrTi'liy(llv..nlhnt  Ih.  Fin  V  I  IKI  ll  II  U  f  VK  MiLV  uRnt.VAKV 
(IKNK.KAI.  MKfn'IMI  ..(lliis  C  iiiiji.iiv.  will  li.  h.lil  .11  »  KliM--MIAV,  thi'  ;«th 
ilnj-  r.f  Al'ltll.,  l!>il.  It  ■  I.  I  .  •  I  III  I  ll.- .i(t.  ni..,n.  .,1  v\  IM  H  K.SI  KR  HOI  SK, 
iO.  fUd  Urii.iii  ■•In-.  I^ii4i!i.  ..  Ii.  11  '.hii'  Ii.|i.ir-.  iin.l  Af.iiuni-.  Ii:r  ihi"  llnKj'tvr 
rniUil        |tt'«  «-:iii«_r,  l'""-',  I'in  I'  -111. mil'. -ll.  I  <|jij.|.  ii.|  :tii.l  iMiiiaN  (UM-Iiuwlf  iumI 

llH'  ..nlrn  .r-.  I m- in.. .  .1  '  I     I  mi  .|  1  .,1 .  ■  ■   -i,  1, 

An.l  NotH  K  fi  ,  1„  -  III.,  I.  ll,,.  II,.  ItK.lll^lKK  .,r  litANHrmwUI  be 
C'liUSKK  (hiln  till'  inn  u.  III.'  ::4lli  M'KII..  UiHi  il  is>  Itii  lii.U.. 

iMaa  Uib  Uth  4iw  «<  April,  im. 

^rtwikr     >>>''  IS'i-'i'l. 


rpHB 


AFfilCAN  DIBBGT  TELBOBAPH  COMPANY. 

UMITKn 

ritVtt  PRB  t-KNT.  MdimiAOR  DnBRTIIt^^. 
NUTIl'K  l>  ll»n>>iT  (Uvea  thiit  In  i-nii(.imltr  akkthtaoiwIitiMtit  iip.>n 

alKn*  iMOfl  wu  mndo  thaTKXTU  DHAWINO  (or  IMnMat  o(  IImm  O  

144  (n  nnntbn,  wlU  taka  nlaiw  in  th*  nremw  «f  a  ItotaCTPaliile g<  tlw  CMirf 

bmihiaw  — '  r..^..   ■••r.    ■       1.  iillliifflnunf  C  

WlNCUHffTKR  UOiritK.OMBraail.atml.'     '  ~~ 

■f 

W|nc'b«>t«r  lloitv,  OhI  Brand-alrmt, 

l.<>n.l.in,  Hf  ,  IMh  AimtU,  IIMl. 

^  u  n  M  A  li  I  nIT  c  a  h  l  k  s   t  rust. 

NoTirK  i.^  ilfTi'l.v  i;ivfii  tliut  in  tu*tiifthuM«  wHh  tlM*  icnuM  >if  tb«r  I'm-it  hr.-.!, 
Tllllt  rV  I  KU  rlKli  ATKS  liv  rvHrnnnl  fnw  Ih.' -tirnluK  (uml.  "t  Ihr  Tni.t 
lu  I  nil  \\\  IM.  «hl.li  ulll  liikf  |>liu<r  ■■It  KRI|)AV_  '.h.'  J.'.fi  April  in'.tnnt,  ul  in.t.fi, 
lit  r  I  ,.  I  .Hi, ,  .  „!  tl...  rm.t,  H...111  N..  I.-*!.  WINCHK'^l  KK  lliil  ''iK.  (Il.l  Bnui.l 
-tti.  l.  l..-ii.l'in,  Kf-,  fi.r  iHiviii.-iit  .it  clJit  iKT  (■■■nlrt.-.it*-,  ..n  uml  xUvt  tluit  tltij  »l 
xhv  KiiiiklilK  lliwiu-  .it  .M>— .r-.  S.  Mll.l.s  4  (11.,  iiT.  I.i.iul«rilxrvt't ,  l..»n<l..n. 
K.f. 

The  t  uup<ia  uf  itmvnmHi,  ■*lu<  li  will  U'  f.iunil  -iltju'biMl  t<]  MU'b l^vrtillciiUt. aliouM 

hownw, be malaed In  thr  li^il.l.T ■■( any  ivnm.-aie  whiihi  

Aar  UgrtMnitc UaMiir aui>  !■<'  iin'wnt  -it  thr  i>m«inK. 

H\  ..|.|.  I         111.  T,il-t..-, 

~:'lN  '         1  Ml  I  l-  TT 


PARTNERSIIIl*.  All  uld fsu,t,li',!iLd  timi  of  eleotrioal 
vnictawn  <Mr*  »  I'AUTXKK  ohn  I"  fiilly  i|iLiliHnl  to  ilmixn  and  dliwt 
ninniir«rtiirx  <>(  iimtlniHWK-nrrpnt  umimUi^ni  niwl  nii-iiirH.  Will  !■«  ivqalrMl  to 
laTMt  niplljil,  lint  Um>  amount  <il  InvwrtBuat  luit  ao  vownUnl  iu<  nn>loubtM  aWllty 
U>  tMicn  and  dinrl.  aa  aboM.  Mrictwi  ianatintiMi  both  aldaa,  priadpala  or 
■oUcitfln  aaly.-AddMM.K,ean  a(  Mwn  xTpTwhita*  ttm^timmni  Uwm- 
tUuK  Agtta,  «S.  Wwt  rttwt.  K.OL 


Electric  Light  OableSi 


AMD  OABLS  WORKIi  MUPORHi. 


I.  FRANKENBURG.  Ltd  .  Manchester. 


LONDON  OFFICE  t 
12aag  Qumtt  VIotorIa  St.,  E,C. 


OLABOOWi  m—n.  J.  A  A  ANDERSON,] 
62,  Robortwt  at,  J 


Digitized  by  Googlel 


THB  RLBCTRrClAN,  APRIL  19.  1901 


WANTED.  FOR  lALE,  AND  FOR  BZOHAXai,  mf  Umtti  in  "Ite  BUK- 

{BICIAK  "  at  the  ftill'imnrf  tpreiai  tmf  rata  ! 

TKrce  Lmrs  n^t-i  ttmitr  ...  ...  ...    It.  64. 

Ptr  Lint  after  ...  ...  „,  ...  M, 

KiM  WordlMttoUMb 


aiTDATIiOMS  VACANT  AMD  WAIITKD.  A«. 

WANTED,  fti)  (  II.M-.  ;ir  yc.unc  l':M'.CTIUri AX  u< 
ASSlKl  AM'  III  till'  Wiriilu  iii.ii  I'iUini:-  I><>|.\rliii,  iil  ,.l  i  |.t.i.  .i„  i  , ,  |.a).ll.. 
suppi}  nutluirity.  Mii»i  1>4>  ui.!4' .uhI  »iUi«i£  In  .  tui<.l~.  mi  1  c-iii  i  it.  i.  i  l,i„hi  iiini 
Power  InMJillnHniu.  .mil     «irr>  "i»l  -mjuv  iiikK-i  ■.'i|'tTV!^i..ii_  .     rue  r^t; 

**\p«Tiifrir»- t'ntl  i-vliin-  rr.iuin-.l.' t.i  \v  K,  r.  /.■(■'.-•i-,.-mim  <H[ic.'.  '<.ili-i.ui>  ...urt, 
H.fl-^l  n.  ■.  l,i^!ii|..iL 


WANTED,  e\perienc«id  DIUUGHTSM.VN,  capiihle  of 

M  mnm^— Aiulnva.  •tiillnii  s>fe.  »\)a>ri<'iwv.  Mil  m1iir\  n-quitvi.  li.  |ir.M'.\.  r.ni- 
ofXRMI'N  .^L:iiii>.  ■>'.  f..niri)l,  I-;  c, 

•hll'V-ml  iiutfi  r        nii£«'i>il<-iit,    >Iti»^  li  i  v  f .  .in^Mc    _  ^  

«ld  Hav..  li^M  Kiinil  ir  iM>*iti..ii  m  it  h  »i  >,|ii.ii^l,U.  Hnii.  AimlniiiAUtu  run>v|iiititlt«ift- 
t  oiM  ikRil  winn^.     ft\  ii.  Al  l  lA,  Sox  A  t  M  ,  ua..  (^wni'!«  KnirauniRf  Wuriw. 

■RLECTRIC  THACTFON.— Tho  British  EL  ,  inc  Traction 

of  qtulidgd  •Ivctricai 


A-NTKl'.  NVOHKIN(;   C'HAltGE-HANI»  c;i\,M^-  of 

t  il  irm  rh  ii;..-  ,4  «  lr,.|iii.i  iii.iriiu-  .  l-^lric  ll(|lt  l»««ll'itMi-i~  m  ].irj:i' 

'  IrriMei ex|H!riff«r* iri  •tu^^U•  wiring 


A-i   Tniiijijinv  ^rc  |iro[Airi-tl  t^i  iiilinii  a 

•Incli-i'-   I.  ITI'IL-i  t<i  )Kij.i  tlir..-.i)ili  llw  failHIl  ^MBKUOla  ll<  Um  

l>iv;ih  Jill.        t<i  pn-tuinm  iiii-l  i  lln-rwlM  «  anUtMiM  lo  Ik*  SmUtnilT 

Daninftun  lli-u.*,  Nurfuik  Slnwl,  .Miitiiit 

filWITCHBOABD  ATTENDANT  WANTED  for  large 

yZ.  "SiftS^  ^Br"*J!Hf— •Jf*'^  «ipt^«K*,  MUl  wiKSn  RiiniinI,  to 
mmMma  tWKt,  l%lfcliiMy«wiit,  WwHjHwH.  l,.»iii|Mt 

WANTED,  bjrKlectncnl  SpecinliticK  Moidmiits,  TYPE- 

*  *     WVmm  OmI«)  feMfau  kmnlnlcr  M  Klcctrii  al  1nuiiH*v-A|inly.  full 


VIT  ANTED,  young  IHPBOVEH.  ipiick  ut  figures,  to  assist 

"  •  .Miiin-Hii|ivniil<>ndf>Mhl¥rall-klloirii  Ciil.K  i'^.miiiim.«iit>ll  >«iliin.— A|ifily. 
I.y  Ivlti  r.  1.1  A.  It  .  Ktn^ritinu  Ofltc*,  HsUnlmr;  «.un.  l  Ui-l  •lr«-<'l,  l/imhin. 

IJ  Sc.,  M.A ,  with  houours  in  Mathematics  and  Natural 

'fi.l'fi^Srtr'A!?* '*PI»''»«  K»«'i>.ll>.  .l.-ir>«  AI'l-OINT. 
HBHT.— M.Sao  atthMaa  IMRr*.  HuTUliur)  omrt.  nnrt-aliv,'!.  UmiUui. 


IH  ESSIIS.  .lOHNSON  X  rJilfJ^IPS.OW  Cliarltori.  Kent, 

A»l     -in    |.i.,,,i,.|  1.,   ,|,|„.|i,i    \i.|:m>  I..,  |]„  ^  ».|«-Irir!ll  B.I..U  ill 

A..rllwlii(.l-..,   \,.fi.  l,,|-|M.l-iitli  I  "rl..|.|.  .  f  >Un.  IJ>t<f|>H.|.  llnuHlW.  ttligllt.in. 

Ili.ii.r.  ..i.i  N  iriii  w  ,,l,.,    l-TH.  i.  iBr  Hill  Ik  ||hni  to  (IliMi-  luitiliii  WcilBhal 

KII<|W||-<IX<-  .111-1  I'M-EITI^  )<i|.>3IM-v«  oiiitHfllllBiC 

i;«lKST  Cr.ASS  (;|;i:MA\  firm  wants  active  REPBE 

A      .sK.\HllVKf..rlli.ii.-lr..ii.l,ii,;.,i.,l.iir  l.itii|.>  .if  I  .iM.' li.v.Tlfut  Ma«lllW« 
Applj:.  ^.itei,  KltOrirtau  ollk-r,  .SilUliur><«iirl.  H«t-Mmit.  LnnilML 


mremxian  to  KAMurAt/Tuun. 

AN  .•iitcriH-isinj?  ITALIAN  I'TRM  having:  licail  offict-^  in 

ll  'liii-  ui'l  11  -1—1  .  ..n.ii,  rj.,1,,  ,K-,i„^  ,.,  H|:lMU  >KM   IllUTIMI  MAM 

VI  II  i!H!>..(  Ai  iii.Miiruit>. «  vr  i  r.s.        tkh  ai.  MAciii.NntY,  m 

IIM.-,,i.,|   \ll-l.l  AM  i;-,   M  nt.MAin   t  IINIKIX  AM'K.-.  Ac     Wlirrv  ilr-lr 
il.li    .  iii.iLini.i.ti'-  uill  I.,-  rritt\..|  f.ir  .^iK-  iuitj  |ir«i|Hf  MAiirihixi  iEhvll.  Nrtt 
  ■■       ""■'••n.^kMi.  MtlMarttW)' nilvmKm.-A|ipl). 


SECONDHAND 

ELECTRICAL  MACHINERY. 


.TBOimON,  SON  &  00.,  of  New  York,  have 
ft  L&BOC  qUANTOT  of 
DYNAMOS,  MOTORS,  SWITCHES,  ARO 
LAMPS,  ENGINES,  BOILERS,  Ac,  Sko., 

in  Stuck,  uf  St&adanl  makes,  for  Immediate  Dehverjr. 
COHALAYV  BQVIPMBNT  FOR  BUCTW IMUTINQ 

PLANTS  OK  STREBT RAILWAY  SBKVWB. 

Writ«  for  Catalogue  ftod  pu-ticulAn  to— 


ELECTRICAL 
ENGINEERING 


aaA  MlMtai 

oar  nail  ijitMB.  W«Utdi  

itMrlnc,  Mechulotl  WBitoiwlML  Mtehl  

DrtwiBc.  kimMc  U|MBe.  OMtrle  RtII< 

wijn.    Mhort  Pofwlu  iMiiMeal  Coorw, 

1  A  U  (l  n  I  llxx^  "olr-   iBMIluto  mdocMl  b]r  Hioibu  A. 

lIdi»an«nl.llMT  prominent  mm  of  P.  8.  MiIBncluU. 

KY    MAIIi  12>:'.riul  StflKir  Iif'.lttti  9f  ;otTMp»lis;iIaitn:- 


tlon.  I>«pt  K.  s«i 


#  w  V.jrk,  USA 


KING'S    COLL£GE,  LONDON. 

i:l.K("rilI(  Al.  KNiilNKkltlNti.  riie  SI'KliAI.  K\  KSIN<i  tOlll.<E  o* 
LUCTt'B»>>iUid  liAMHUTUttt'  WORK  on  ALTER-NATIXO  Cl'RRKNTN  nar 
mow  APRIL  Wik.  FlarPwiipMtM«|fiy  t"th>ttacMtrAiir.  

8p9okittypnparmd  Oopyrlffht  LMb 

rir 

NAMES  AND  ADDRESSES 


MRM6£RS  OF  THE  ELECTRICAL  AMD  ALUED 
PROFESSIONS  AND  INDUSTRY 

AMD 

Chief  Official.s  of   Home  and  Ponlga  0«VW>WHt  Work* 

DepArtoiMtsi  BrlUeli  RiiUw«y»  mai  Thuowajra  Ua4ar> 
Caklncs:  MaaklfMl  LltMtnf.  IVimwayx  Riitf  T«1e|4M«ie 

Commitlcc.*:  Technical  Training  Iri'-tH ul ions:  Societies  and 
Institutions;  and  the  Chief  Teclinicil  nnU  I  rade  JournaU, 

NOW  READY. 

THE  LISTS  HAVi;  ni.KN  carefully  revISBD  AND 

BKOUCiHT  UP  TO  DATE  TO  MARCH,  1901. 


I  'tiU  I'aitieuUin  way  br  hml  «h  appliratitm  U>  tht  PtAIMtret 
«'  Thr  KUrtririan,"  SalMuq/  f '««/«,  FUH  Sfmrt,  Lonrfan. 


Ready  Shortly. 


i:i>i  I  ION  of 


A  POCKET  BOOK  UF  ELECTRICAL 
ENGINEERING  FORMULE. 

By  W.  GEIPEL  and  H.  M.  KILQOUR. 


Over  800  poKes. 

PnM|WCUlMW  of  the  Ni  n  IMiii  , 

!« iHt  pert  free  oil  iii>i'lii'ati  >:i  1  > 


Frioe  78.  6d.  net. 

n  will  )<i!  madjr  in  »  fcv  dagra,  aad  will 

lii<?  ruli'iit-fifrr. 


tn  the  Press. 

A  HANDBOOK  FOR 

THE  ELECnUGAL  LABORATORT 

AND  TESTING  ROOM. 

By  I>r.  J.  A.  FLEMING.  M.A..  F.R£L. 

PrvfruMT  uf  ISUrlriiMl  Hi^ttffring  at  I'mrrrrilji  CuUtft,  Luttm. 

Ti  ll  HiiiKlWk  ha»  been  written  eapecially  to  meet  the  reqnireaMnta  of 

Elei  lri.uil  Kii^'iiie«i  n  iu  ■'^ui'!  ly  .Smtinun,  El«.'tric»l  Kacturie.  ami  TeatiuR 
K'Kifii.*..     Tlir  liiiiik  I'i  a  »<!rir.i  .1  <  iiAiittTf  each  .ii-i..ri'  llie 

in^Ntl  Aiii'Toved  aiiit  priM'liciU  lueltuKln  ut  ixiiMlucliu^  Aom«  mic  cliM  of 

Klectiicul  M I  Mill UMiiMt^ieali  ae  tlwia  »t  Baaiatanea,  EkctrMnotiva  KeiMb 
I'urrent,  I'uwer,  lee.,  ke.   It  dela  not  ooMlafa  mereljr  aa  lodiKrimiiiata 

cuUii  liiiu  uf  riivrical  La'iomtury  jinxi -t*  » itti-jut  legwd  In  i-uilKbtlitjr 
lor  WnrW.    Thu  .\lilii":  hai  *'luu^ht  lu  itc  ■-  (MiipiLiiti.  i:  a  luDK 

|'rat;ti'"»l  rxjwn.iu-e  ul  ijk'IIii.mJi'  iii?«.. ribed,  fttul  it  nill  i«  Ii-tiiul  to  be  A 
ili^Tut  lit  ttir  i>i'>1  L'xj'i tiLMiirr  111  I'.iLx-Lnuit  TctitiK*  Tait  Inink  include.  Ji 
Cltnpter  00  tlto  K<|Uit>iurot  of  I'^toctrical  i<abontt«riM  kod  oumerous  Table* 
of  Eteetriealltata,«liiehwiUniMlwitBiiaawitialaiiiditiaMtatlMlilifaqr 
el  atei7  imatieal  Klaelriiiaii,  Teaahar,  «r  Stadaat. 

-rsu  BiiBonuoiAif  nuirrixa  *  raBUSHwa  oa,  iwidi. 


THE  KLECrrRICUN,  APRIL  19,  1901. 
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Every  Lamp  bears  the  Oompany  a  Trade  Mark  BHOCHIPEL." 


THOROUGHLY  RELIABLE,  EFFICIENT  and  DURABLE. 

BROGKIE-PELL 

PATENT 

ARC  LAMPS 


FOR 


TRAMWAY  LIGHTING. 


SEND  FOR  PRICES  AND  FULL  PARTICULARS. 


OWSERS  OF  PATENTS  and  SOLE  MAKERS  i 


BROCKIE-PELL  ARC  LAMP,  Limited 

eO,   WORSHIP    STREET,    X^ONDON,  E.G. 


PLANT,  &c,  FOR  SALE. 

ELECTRIC  LIGHT  PLANT  FOR  S.\LE.— Consisting 
iif  IteM  t'nwli'>  IV*tr<*U*iira  Kn^irw  of  4  li.H.r..  irith  flr-whn*!*,  viipi>«ii-»rr 
|rtti»|k4,  uml  nil  "illirf  aptiliitmiK.  \n  rxcrUmi  itlinnt-VKnnd  Dyn-tcnti,  of  .ijiiiirrivt^l 
lUJiko,  I  V.  T.ilti*  ii»i|NTr<«.  A  m'l  i-f  K.lVM.  arcitRiuliitxn*.  &;t « rILv  wttli  .ill  n<e*  vn 
-uirj  :ii>]tluiti'iii.  lliini|^>hie  Hi»U<-hI"Htnl.  iiiiiiiM'lltNl  Mntr.  iinil  hII  iiw«'«Hjir> 
iii"lruinctit)«  iumI  ttltlrtf*,  k^iibnu-liic  ii  <-i>iMt>M*-  eUflrfti-  iibilK,  <|tllU'  lH*ir  nm\  tn 


VT  ATKR  POWER !    WATER  POWER ! 

TO  HK  sol.l>  )•>  MKIVATK.  TKKATY  kii  ••Kf«^M>igl>  vuliiAniv  iinil  i3up*inniit 
MtKKHnLn  K>TATK.  (^iniprl^iiikf  liUmt  mn-*  of  n><»«l  pn^lwlhr  mmilnw 
IabiI,  widk  tfry  fXtniNiii^  riTrr  fmntiijtf  iiwt  i'Iim*^  t«>  tin-  h>*nthm  ntui  H>ni\h  W'vmttftn 
KnilmAV.  Th»Tf  nKt  ;i  inncpiflt^'iil  [mviilr  rivt-rtif  itlai<t«l  iinUmHt'«l  wiitcr  iniwer. 
Ttic  pntj»»Tt>  iin-M-nlN  iwiwl  fltciMr  MiUt«  fi^r  IwiMinic  nr  f«tr  lb**  rwlton  «f  wi»rk«. 

iiiM  U-  IumI  tiiiim'4liat4'l>     A|i|»I>  l»v  Irtlrr  l»  X.,r>irv«4  Mt.  IMlinit, 

WANTED  and  FOR  SALE. 


WANTED,  u  small  ALTERNATOR,  Siikw.  to  30kw.,  Twit 
lit  hi|».  <lrlvi.n,  frw|ihMK-)  i<l»'iil  »3.   Mju  hiiirr}  to  In-  mtv  when  ron  to  irtr* 
UiifV).    KirthilUr*,  aljiltiii:  <if  liurliinr,  4c..  to  .*LTKII!>.»TiiK,  KUtlnrtau 

Ortli-.-,  Vih*tnirj -riKirl ,  l-'l,.«-t'Mrv^'l.  I.'iimIoii. 

W  ANTKD,  a  TEMPORARY  IRON  CHIMNEY  STALK 

'  '  »lN.iit  li»>  (wl  hi(h  l>v  frum  ttl.  Uiti.  to  sft.  ilimneler.  Adiliw  In  Brrt 
iiwtAnn-.  irtvlii*  |>iU>',  iUl<'  <if  <k'll«'<-ni»iil  i>thrr  partiiuUin.  t<i  T  r.  K.,  HUtirician 
Oilier,  .NUulwryHtHirt ,  Klt<«'t-*>irvt't,  l^tintliifi. 

^rULCANITE  CELLS  (150)  now,  hoiglit  lOi  by  7  by  3j, 

•  'ix.  6>l.  MU'h:  <|UautUv  (littu,  a<>run{|luiitl.  •i«rlou»  uiMi  «!•»  avvrntl 
Mutm,  iKriHiixm,  iHillinx  M.>i'nii>.  ~.  .Hn l(4'hi.i<,  Ai'i'uniuliit<»'  I'UtUia.  Aclil,  Ar. 
|]4tiYpiiiw.  MuNttHtclcnnML— Kt:iN>%i[Yiio  ,  i:^.  MrtuiiluHy.  V\'«UhAiuilrvMi,Liiiidon,  W 


w 


ANTED,  LAMP  TOPS,  with  Platinum,  Scrap  Platinum, 

Ac— etiKT  t  Co.,  19,  Lu<l|in(«.1illl,  txioilnn,  K.C. 


TABLETS 
fN  IVORYand  bone 

""""""  /  '■'r''V/ Z^'YE^  " W 

TABLETS  LETTERED 
FOR  ALL  PURPOSES 

ENDOLITHIC  MFG.C?lto 
.BH  FORE  ST  LONDON  EC- 


> 

H 

n 

0) 


0 

ll!M:MI 

o  .  B  LJ  P7  rsi  s  .  > 

^•7  6  .LIT Tit  BOlT AIM,  LONDON  E  ' , 

HE  WATER  POWER  AGENCY.— AppUoaUons  are 

in>iu-<t       once  fnLim  tliLt^e  rv<.|uirjnK  power  <if  variuu*!  aniuiuitfl,  up  U> 


T 

ao,ooo  H.r. 


-Apply  SlXRBTART,  Sli,  WV-l  < iin,D(t:  ..irwl.  ( iU»Ki>». 


CCUMULATOR  CHARGING.— C.  H.  CATHCART 

uDil  tX).,  hiiTliij!  pUnl  apot-ially  Aduptnl  fur  lhl«  purpww,  Chnrgg  r«U>  of  *U 
■      ■     Ttnun  un  KiifilaUlon.   An'unmUtora  on 
Ac  i,  Uanwl-lHiUiUiiga.  SalitbBtT- 


K  piaj  .   

•Iwti  pn'iii|iU>,  Ui'ifiiiviily  aail duapkjr. 
Ulra  fur  tviii|Kir.iry  llxlUiuKt<ip(riai«nUl 
Mioon,  f  Iwk-iUwt,  Lc  iTriwIwin  Ho.  WO. 


laEHMAMN  DR0TIIER8  o<?/^'«'*(  W/urm  0/ 

■niTWH  AMOOIATIOM  BTAMDAIID  •ORFW  THRCAO 
tn   Tnoa,   Diss,   Mot^mw    Plaktaa,  ClmaM«pm,  *a. 

E&mpsMn  Worts,  SUtlOD  Id. 

(Nou  .1L  JsmM  Si..  O.B.K.)l 

"  ^   ^      ^    '  "'-^    WALTHAMSTOW.  E. 


Oar  MMt  .Triw  if  AMwrtA  wid  Mt  Ttv,        .to.,  Am  cm  »y»lM«H»n 


Google 
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m  monuoiAM,  apetl  u.  laoi. 


Willahs'^Engines 


FOR 


Electric  Lighting 


AND 


Traction. 


1,200  H.P.  SETS 

HAVE  BEEN  SUri'I.IED  FOU  THE 

LIVERPOOL 

CORPORATION 

TRAMWAYS. 


STANDARD   SIZES   UP  TO 
3,000  H.P. 


X.flOO  H.P. 


WILLIINS '  ROBINSON,  U:"Z-^. 


riAVEY  PAXMAN  &  CO.,  Ltd,  Engineers,  COLCHESTER. 

MgiMnr:  Steady  Running  Engines  for  Electric  Lignting. 


■ 

O 


s- 

og 


- 

pa  s  ^ 
In 


Pkmuul  P»Uat  ■'  Eoonomloal "  BoUar, 
■  iLp.  npward*. 

ThU  BoIlK  U  one  of  th«  Be.t  &\mm  Q«n«r»lur. 
Wore  the  public,  not  only  lor  Kffldeocy,  bui  for 
Economj  »nd  Diir»blllty.  It  conUUne  pM^cul»rlj 
good  te«tar«e  end  UIgh  qoeUUee 


H  « 
<  K 

M  t4  «*  « 

s  ^ , 

<  a 
■ 


■  Wln«Uor     vortical  Goopoand  Engine,  with  Dyii«mo  oomW»e4 
D»4e  In  all  elaea. 


LONDON  OFFICE— 78,  QUEEN  VICTORIA  STREET.  E.O. 


THB  mjKiTKIClAH.  APKTL  It,  MM. 


zxxm. 


ELECTRIC 

BELLS. 


HAVE  YOU 
SEEN  OUR  NEW  LIST? 


FREE  TO 
THE  TRADE. 


THE  GENERAL  ELECTRIC  CO.  (1900), 

Head  Offlaas,  Warehouaet  and  Showroomi: 

69,  71,  88  &  92,  Queen  Victoria  St.,  LONDON,  E.O. 


Ltd., 


RANCHES  : 


Victoria  Bridre.  MANCHBSTER. 

71.  Waterloo  Street,  OLASOOW. 
Ije.  Barwick  Street.  BIRMINOHAM. 
,  It.  Wtstnta  Rd.,  NBWCASTLB-ON-TVNB. 

It,  St.  Andrew  •  8lt««t.  DUBLIN. 
'  Ea.it  Wharf,  St.  Mary  Street,  CARDIFF 


WORKS 


rPeel  Work!,  Adelnhl.  BALFORD. 
Sherlock  Street.  BIRMINOHAM. 
Brook  Oreen,  HAMMUKSMITH. 

nlon  Street.  80UTHWARK. 
CLERKBNWELL. 


:  \  B. 
Ic", 


«Cmtt  for  AuftnJIa :  UWRENCE  A  RANSM,  3,  Wynyard  St.,  SYMET,  and  1B7,  Qhmn  St,  MELBOURNE. 


SUNITED  ASBESTOS  C 


Q    -     DOCK  BOtlBK. 

I  Billiter  Street 

3   LOHDOH,  ■.O. 


or  tnm 

ASBESTOS 


TRADE. 


vMMAT^    Th«  ONLY  COMPANY 
In  the  WORLD 
I  owning  Jk  working 
Aebeetoe  MInee 
In  both 
ITALY  and  CANADA. 


FINE  A8BE8T08  PAPER,  for  Drnusn,  kc 
ASBESTOS  TUBES  and  CEMENT,  (or  BiMtric 
Light  L«*<U. 

ASBESTOS  FIRE  PROOF  PAINT, lor  protwiMsf 

woodwork,  troogh.  for  iMda,  kt. 
ASBESTOS  MILLBOARD  STRIPS,  loc  ditto 
FINE  ASBESTOS  THREAD,  for  Mvarlng  yrtim 
ASBESTOS  COVERED  WIRES. 
PATENT    SALAMANDER    LUIRIOANT,  for 

Djnamoi,  ka, 
PAOKINO,    NON.OONOUOTINa  OOVERINQ 

for  BoUan,  *s, 


All  Goods  are  niade  at  our  Wsrfcti 

qear  London,  and  are  of  tl|i 
bMt  poniblo  deMriptioi|. 


Sptolfg  ••SALAMANDER"  Brand., 
Dapota:  nwCASTLB-Oi  rm,  Qaar  llda 

MAVCHUTEB,  ti,  DMUcaM.  UVnTOOL, 
U,Jaaualt.  bkibtol,  Prorldrat  Biaidla«« 
CUT*  St  QLASOOW,  S«,  Both  wall  Olrctti. 
BVUs  QvMa'i  Dock.  USTWaf,  Baa 
HOktavldao, 


(f 


TbOM  LnbtlMuUa  ar«  of  tba  vary  Baat  Qiuatty  aod  aro  anppUad  to  ault  mil  oosdltloaa  of  worUnc  aad  oltmata. 


D.  H.  BONNELLA  &  SON,  LTD., 

M  ft  aO,  ■OKTIinK  LORDOH,  W. 

■taam  Worka :  48,  Kipby  Straat,  Hatton  Qardan. 
1 1  "  BoMtaaUo  Laadoa."  TMtpaan*  i  im  Ownfd. 


IVORY,  BONE,  HORN  A  WOOD  TURKERO. 

MANUPACTUKINO  BLBCTMICIANS. 

B«ll  RMsHesa  IndloA^or-a,  Bella,  &o. 
Wall  PxA*^  Pi  mil  Mtahaa,  Faaa  laard*.  Rami  and  Addrat*  TablaU. 
IH«ANDCS«CMT  LABPS.    FLAMK  LAMPS  A  ■PHIAUTr. 


PoCiltOD  CoociOits 

ror  unucigrounu  r^ccacrs 
in  connection  with 

Electric  Tractioo. 

OOULTON  a  Co..  CiNIITlD. 

> 

LAMBCTM,  LONDON.  S  C. 

Goo 


4BB  MJOHUCIAM.  APfllL  19^  IMl. 


CLASSIFIED  TRADES'  INDEX  TO  ADVERTISERS 

IN  "THE  ELECTRICIAN." 

Advttfiite* m enUUed  to 4ntri«iB  Hda £M FBEB  ©P  OHIBGE  aocorJin?  v.  thn ,       ^  r..--  ..f  tbrir  Aaverii^.-;n,-D:,-i. 

Additionnl  entries  are  maie  at  alow  chtr-^f.  pn-tipn1nr^  nf  whi-Vi  will  h»  ffi-tY^^^^v^      ajuiiijmtiflii  tft**?htp'iiiWithtri" 


Bold  Typo  entries  or  additional  mttter  c&a  aUo  be  arranged  for  witli  the  Publi.Hlier. 


is 

tn)eB.Pja.8U)n«s 


"T^Mr'*I*w''^Ij?nJit  W(nchi!»t«-  »tf«et.I.OIIil<)ILH.O. 

s  i,  Ag  i;  i3tboL'nlU!aKlo«aumfor"Q"«Bd''V' 

I'w.  r.)  ui>l  Co.,  li, BflUt«'-«tn«t,  tABdo^ I 

"aacoU  for  FcOtMi  and  aolltnnna*  OmI»— »  i  

a  iBd  OoTtem,  M,  VIcbwU-atreet,  laoMH^  8iW.  « 
Snl  p  AffPDtn  for  Jiivlai  Are  Uuap. 
L-n  f.r  )  u  r.x,  tr,  iutu>D-gwdeB.LAiiMO,IA~— 
,  ..for  jiilMlUchiWLPWHi 
aeOUMULATOm.  (KMalMBikTTmMK 

^Chlon.l«  Kioctrioa  «tnni«»  SjrwIlMto, »,  Tletorfa'ttnat,  Laa4«a.t,W 

Kiliwo  •«  1  sw»n  UnliKl  Klwtrie  Liflil  0Dai|aii7,  Bai«waa4MMIan  IMT, 


1 

ii.  Si 

It 

Q,i.>.n/«roet7ti>«iiioo,  -air  •"rv:isiria'a''tf~™r'"*'^'  ?* 

Rk^. \-»m^ Htatwtt co^*, ot. ^tadmMs/»^na^mamiU,mjimtm „  t* 

Hut  AccamiilrtiicCo..  »lllH||WI  IMti  — lWI.«i  1* 

RiMl*n,  U.  W.  T»fc T,  KllT»  miJ,C»t««tiy  » 

"•TSSySSSwi-HoMtaB  Oo,  l».nMMlBNi>Bt  toMiWtl.ll.   «,« 

Ktiiv*  Wi^Uofihenx.-  Kl<'<'lrir  >ti<l  MTfOlK.  WMllMlHMK'llntMtos.Xoifetk- 
i.InKH.  Slnnl.            W.C                                 .    ,.   »l 

Briuii  lOeeOic*!  ■bi'w*'^''?  "^o- V"'"  vir-.rrla-»t..  ixinii'in,  tta   <\ 

onnnliiB  ml  Oo„  Huuiim  Hnox.bniiiLinirJ,  lyiiadua,  K-U.,  uij  OMauforJ^..  4 : 
KdtaMMiiamii  t]nl*«<>  BMcUto  L^biOuOfugr,  B>Uiin»)nlMla«h  »Mr, 

QOMBJUCM.  l,<i«*ieu  K,ft.WrtJi«lMM...-.-.-»-t_.-,-...,,..,m«^„„  n 

B  eetHc  CoMtrtrtim  C«i»jP|W»  ^"'■*|||a>*»  J  ^""■■••*        ^  j 


..hiivHi  It  FbOI^M.«aM»^ 


>>M7 


40 


J..hii««  k  FhBIVk !*■  »  II»U«B1IH»  <lfflwMil^Tli>...l.  tl 

K-lbMO  tad  tnnn  t'nlii-i  llii*urte  l.wni  CuutpM^  MMMa-MiM^fi 

oiwn  •trwt,  !,™.l.in.  E.i:..  »n-l  Briii.-ti.-«   „  —  1, 

K;  '•■mc  Om-ini-niiiti  C>i"ipanv,  pV       r        •  in  ;  an  l  I)ii»liwr..|  I[i:u>f,  o:i 
llr.iO'l  Mtr(vt.  I>itl  ltm.  K.O        a 

KTtntt  tMjcuiiiW  A  Co  .       >:lv»r'.orliJUi»  na:ir».  L'>n'1"n,  E.<^.              ..  M 

Bn  nJuil  iin  1  Viiin  jli-r  W  M  Work'.  H«rrvw-na  I,  L'ln  lun.  W  _  JK 

(li-Tirrnl  Kli'-'lli-C .  til',  Tl .  li  f.^.  Qiiirll  Vl't.irla-nro't,  lyia'lnrj.B,€,,  4  SiLtoril  Kl 
J.,lui*:in  ii  l'ti'.lli|>«.  It,  L  ninn  rf.,  ij:  I  Knia.lit  .  U.n.1r,n  ;  li  Cbaritoo,  Krait.,  1.  ii 

lliiil  U  W    «l  ll^iUr.n  fiPI.  :!.  >r  1  l.t.  <ii3n>n  Hl.l.  l.omlitn,  B.C.    t» 

Vaki'i  j.,H.Il.'.l  Lum-v.n-t't.CI.  rk"Ciwtll.  Lmi.l.Ji.  E.O  _  r_  t8 

l'.|r-li»nl,  Jal«,  P»rii>  An  HI-  )  anil  Co..»;,IIaiUia-tda.,Loodoil,»0  M 
ANri-rOUUNQ  OOMPOSiTIONS. 

uriftnj-,  51  ' 


'  inilistnictible  Vaial  Oiuiruinj^,  Jl  '  ^r.rna-rtroet,  t^i(m,  UM. 
Kirtuiay.  (J  )  »n<l  SOI 
ANTIMOMIAt.  kCAO. 


Kirtuiay.  (J  )  »n<l  Son*! 
'pU? ftu'iad  Son,  B»3nitn*v<!r  Sainiyng  WorU, BfWal  _ 

Capo  A>bata  O  ,  i'.  M    'rl.n,  l..-.ii.Jon,  B.C  _  

Will  T.I  I  sv,  Ii  I  *  I  .  ,  'I soaUiwMk-«t»«l. 


MlbriONKEfia  AND  VALUCm  CM»B«IWj— W'r**'"*''^  PrlOi 

an  1  I'll  ,  te,  WkUiD«  >t  ,  UxAoo,  EO.,BM  iHMlMbr  —   

**TT'"iif?IiH:tnc*l  stwmire  Byn.ltc»W,II.TIeMm  M liUJLtakiB. &W.  is 
BJm.nimJ  8ir»n  fniuxl  KlecOui JUgU <MnfiariMlltna«alUllinMJr, 
Muoen-ilroet,  Umdoo,  tO^  "d  BnaiMlj_^«.^^  1  M 


«!».  Power  Utorme OB.,*, Onrt 

n<acnl  Boetrie Oo,  •■^••li —  ^^r-'^r^-i,  ■  ■■ 

Juha«>n uxl  PI»UUptJ«,WIWIlt/lil INM-M. loMikia ; * OMM 


ULTIMO.  ^    ^  ■    -     ■  ■    .  ._ 

wiUaoi  (W.  H.)  *  o»,  ».  8 1  ilkani  miM,  imim,  I  ■ 


Bobar  *  Oo..  CHotw  Ifecta.  Utf«  I      W.«M'ffMBMtl^I«ia.  M.  « 

ViUHM*a4koUiim.BAr^^  


Pmnilk  BraiL,  Lliii«r>inK<ac  III'*.  Vi*Bli*,  AUMTl*  ...... 

*PM^».lt,Uiu«'a-«-.omi«f  III  <nin< 

Win  Oo.,  Frtnot,  Immk. 


.I.M 

U 
it 


 .  J  &  CWmiMtUiB  OOh  H  maiea  Uone,  TiaMrii  BlBbaakiiinil 

Bdtaaa  tad  8«u  Ualtod  Blaetric  Ugbt  nini|iiiij.  Iiimwmi  mimih.  mm;, 

Qaaca'«lrwc  Ixmitnn,  B.C., anil  BraoolMa.  

Flrlten  an')  iir.iiU'.iiimo  Carlawcrk  Aaiei>-Q««»llint«h  Bol«  Aflton:  W.  F. 

Dennw  li  I  u  .  JJ.  BUiWrnl.,  B  a     _,.  1 

Prash#T)t>urg,  I.,  Maiichi^ler  ;              QaMa  Vi«(«ria-fltitK^,  l^n-ion    i'-t 

Ofnoral  Rii!clric  Cu.,  t»,  n  fe  M.Utmun  Vic(orla^4.oadun.  i.  >  ..  m.d  tuuord  3  1 

UIOTcrlW.  T.  >liCu.,TniA<irvl  Park,  Maiictioatcr;  4>,Qu«9i  Aiiui:>iiaU!,ll.W.  rj 

BcBlcy'atW.T.)  T«l.  WorluUo.,  >7.  UarUa'a-Uuc.  Laod.JLC^  MdK.WooMlota  I 
JobnaDn  and  Fblllliv,1i,DDkm-ct.  6ld  Braad-«UI<andaa:  ACkHNM.  tat ..  I.  ft 
Ka*.riral'rtK  Ao(ifii-Offw1I«<>h.ri.  v  t^nnii.Aii.trtik    \.-<'iLt  f>ir  Vnllid KIOCtloBI  : 

Jo™.'"  I.IIHUIT,  1.  I  r.:-  ,    Ir-  1,  I'lli.liurv  (..  ii.ljli.  K  1              ,  _.„  !.-, 

LondtiQ  Kl<^txtc  Win;  C  i  ,        I.  n:..>y-irj.  irtJlJ-nn-iiuit.*  X»nil'>n.  E  C-   * 


(jna«U  d'Kiploitaliun  d" 


ElKin-jijin,  CcTtalKij-l,  S«rlU«rjina.. 


,  11 

at.  HrtcQsGabli'Co..  w.irtiii«i-.oa4ii>t.  H«leo>;  baa,  Vlcu>rla'«l.,Lundaa,a.W,  la 

guilJratM-li''  K«t.  :>tiik,>-          Idsualtoltn-Neckurau,  OcnnaBj   M 

Tci<«n|ib  Maiin(.>£tanag  i;oi,  Hclat>7,  war  Warrmctoa;  aod  11,  QhM 


VKtwu-atnot.  LQadan,  B.C.J  limpiiol,  ataMow, 


  ,  ...  \,mjo.  — 

OARAONA* 

Btaeli««U(B.W.)aOo..Ltd.,  M,  Cttr-ro^ Unden,  B.C.  _  IS 

Bniah  Btanrloil  Bngtn««rliig  Co.,  41,  Qnaan  Vlctorla-nnet,  London,  B.O......  6  • 

Cn>CQpti>n  4i <>!.,  MAnu4in  ll>>u«vbailcling«,LaQilno,K,C-;  anil  Ctiolmaford   5, 

E-n-iri  .ii;  I  .SwjiTi  L'att.-.3  Klii-"ni:  l^Ktii  Coniji^iuy,  KUinw.iii-baUillllgi,  l$-9f, 

n-.tr       Li  li.i:..  iiii  I  Brir;tli-i     I, IK 

O^nc.'il  tlc^  t.-n  C.I..  01.  71  k  -.1.  QU.-.-1  V.rl,^U.,(,  I>:.iiJ.,n.  B.C.:  k  Balfard  '£1 
Jntinvin  a-nl  I'.'iil  Ul^.U.^  i  '  Hi-  I  .  (  'I  I  ili"a.l-itl..I/>aJ"ll;  It  CharlUW.Kaoi..  1,  H 
OMINOS. -  E'll>«'ri  aii  l  ><''.n  I  'l  t.-.L  Kii><-uic  Mjhi  Cotnimny,  Bdiaana. 

buiJillnica.  ^awn-«trnrt^  I>ir..l"ti,  K  r,,  an  l  MrB.-irhi,*   

Oen«n)KlMtncCk>.,n,  liau.QaMn  Virt.  r.i-M  ,  i>  n  I'^n,  KC;  k  BiKord  3i 
BHjmOAtB. 

Banr  (U.I  fc  Co..  I  and  t,  ArUUafTjaoi:,  BUbotMalc-ilmt  WlttaosL  KO....-  IT 
•mOUlr  ■RBAKKilS 

0.-if.  1  A  Ui-W.  V.rl-.niTirn'.-maMi'jiia,  WMtmiarteT. W.  ,.    S* 

lUlvtn  nii'i  itme*  «rbl(«,l«-*iib CaaMtdao-iUast,  ULu^iiw   „  to 


OOMOKNaiMO  PLANT.  fASI 

Alieiu W.  H.I  H'-.-n.  ari'l  G...  B.vlf'jril ;  *  IT, OH  Qooanut  WaMmlMor, 8. V.  17 
B«ltlaa  A  ilcironiri.  T,<>lMni  ilruct  Wiirki,  Ulrmtiwhara  i  Mittk  Tlulwll 

atr««t,  Loodon.  .<*.»■ .    n,,   „,  ,  ,„  ,  ig 

■larkMlUR.  W  >  k  <v  .  I.U    M.  CIlT.rnid.  ?«,Mn>i.  «0   t\ 

eaUOISLU,PLUMaAOO.-I>oalU>n  •  CiXiLaiulKUiPiitUKT,  liogdoa.  AB.  r,3l 

OOMOWITB. 

OiUead«r^0ableA0MUtnictio<iOa..IIaiiait>n  II  "  '  ,  v,  :  .ih,  Kuiliinkininl  41 
Otmptoc  A  Co..  Masaioa  Baaa»4ialldliica,Loii'!oo,  u.c. :  an'1  CtMUatford  ..  47 

Doolcon  A  Ctt.  LanlwUi  Londoo.  B.B.    „    _  17,  a 

■dtavn  ud  Swan  United  KIcctrto  Ll<tit  Oompiuiy.  Kduns  biindinga,  te  II. 

QiwMi-MraM,  LnoJoa,  K.C.,  aod  Rruirhna   _  1.  J* 

5tai«r«IEl(!ctri«Oo.,M.7landl»,QniXfi  VlctorU  «t,I/ja.Jija.K.O  1  *  S»1/utJ  »J 

■tffibialX  UnilUK),  Weat  Bromwiclt......  „   t\ 

JobnaoB  A  PUIUpilM.  nalofueCOId  Bnad«t.Loada<i ;  k  Ctuvttoa,  Kant ..  I.tt 

Simptez  Blecl  Condatt Co,.  Garanlrr-acrect,  Blrailurluiii  , ,  _  „ . .  It 

^.S^LL'^'^  Bo™>  I«adoa  roMrlM,  LuabMh,  Loodim  .H.E    t 

OWT'OWTIi 


BMtsl  (OLlaafl OA, PawJlB Hnnaa,  BMlstl>All->v<!Bae, bmJoo.  E.C. 
WMkwid  n,  W.)  •OA,  MA.MbCMr4WII.  iMdoa,  B.a  


■RUAMKA,— Kiltaon  aod  Hwao  Ualtad  Bmtrte  MfU  OoovaVt 
'M  btiildlnga,  M^,  diuvii-ttreet,  7.aaih)a,  E.OLl  aMl IrtBrtlM »»».J,  11 

<  I  I  R.  W.)  A  Or>..  Lt'l.,  i3.  UtT-rcMi!.  I«in<li)iL  ML    uim»ii-iJi  U 
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 ,  ,.«b(k»4wil.tri)Mloa,B.a..   IS 

Donnaa  ud  8^tA  IftmawMr.  Jnd  tl.Oh>cfan  Oroaajnad.  UwloB.  W.q ...  B 
E-llaoD  and  8waa  0ilM  ItaMlta  U«W  OiBpuv.  BdiatraoAaUdtiif^  *M7, 

Qqeeo-aiMMt  Unloa,  MJO,  Ml  Bnaofeti .  "J....,  „>.  M 

amtnl  El(!etrteOiv.».fl  fcil.OB«w|Tte|n»te.«t..lMllllli  KO.I  Aiillim  at 

L'JB  ib«rt.  A.  P..  nil—  Waniiinrt  tTmIi. ITT  nr. llriiiiiiii tmt f inaliw. II '  n 

5IBOa.-ii'"i<' |i;.lAO«.,l«,Cta«»»almt,LB«il(i«,a«.  M»  I 

OiaiMPBOTANTB. 

Baoltaa  Oo..  Time  Colt  Lus,  Batluwl  Oraoo,  Iioad«a,  a;   «l 

DYNAMO  Br"^"—    .---!  ..-r-S'  .  .  . 

E.tlswiin-1 

Bljicltw,'  I  I  K.  w.)  «  Do.,  Ll'l.,  M,  CitT-rcw.!.  I«in<li)lt,  KA     m  mii  ii_i  ji  li 

'irii'-rui  Ki'vulo  Oo., «».  71  k  at.  Uno^n  ■■-  ^t1m^mMlB\^1iMU^a  H 

OVNAMO  MtaNBT  MRa  AND  POKOiMOA 

t-  -'I  1.1/  I' .  >  4;  fi).,  »).  Cj  ui.ifi  «RH'l,  L.aion,  K.<'.   .-.  ,   1 

DYNAMO  MANUPAOTURCRA, 

Al  '  ri  :  W  [I.i.  Son  »  (Vi  .  Bwir.ml :  «n.1  »7.  Old  «<i«B.tl..  w«iunlo»t»r.  S.W 

1     :■  I  '■'  -.1  'it'h'.ii  I  Elo'M'-  .11!  MT'i;  r..  .Woatinirlioa-L' ll.ul'llnr.  Njrtolk- 

1    ■     -     .il.  1,1  n.l"ii.W.i'  

BriMt  t.:n  irl'-a]  t-ii^tittxTinx  i-o..  41*.  Uiumn  t*fctorta.«tr«0t. 

C'irlc"  .  Ch.ij  auin      I  il-^  . fUC-^h ."a l.on-Tron  ;  jiri'l  tO,   

Crunipt  in  .1;  ll')..  U-m-.i-in  H'»ti««.-bLiiUiniri.  L  loiliia,  B.C.;  Ull 

Orypui  W.jrka  Ci>-,  1», Clcrbflnw'':!  mi  I,  Lo^i  S'mi,  K,C.  ....,„«..,..„ 

BdJioa  and  Swan  Dnlwxl  K  iv  rrj.^  Muhc  c miiM-iy.  E.l--«>ri  bul!dlo(a,  M-17, 

QateoHiuwc.  U>n'Jon,  E.C..  «ci  J  lIi  jinrlm    „  14J 

BJortrli-al  Oimiway,  I7J.IJI.  ctiann«  VroaMti*),  LomliM,  W.O.  ntiaap 

Bi^j^'c  ?i'''c!r''T?!!iisriiBiifa!?^'iv^ 

B^^)•J^1t(T»■t.  I>.iKdon  K.C  „     I 

Ofocnl  El-,nnc  Co.,  «9.  riii  i*.  q  i.'.'T  ViirtoninL.  Lnodin.  E.G. :  A  SaUord    3 1 
HojDi'MJ.  II.  ludOj.  N'«iri'i.;i'-^iu  Tfoo  1  And  11. 8o)io.«iaAre, Uiii.]<>n.  W.  4 
Ji>lmK'r.  't:  !Mii  I  I  r  II  Dni.m.<rL.Old  Bnad.at..Loa<laB:  AOIlifllotl.K«at..  I,  U 
KgwbT,  !.'.        .  w    k-.  Taaolo^Bmliiid...........,..,,.....,,..,^^......  8 

Opocrm.'  n,    ,     A^ii'...!t.'ivMC,OllfMMM,talta,Ba»..,.».....,...M^  8 

ONITE  AND  VULCANITE. 

Karbuni  India  HnbborC.  CU.,  P.  Willie-,  I.  Bftlcroatjtraot,  loido*.  B.O. 
■LCOTRIO  ■ELLS. 

BooiKaia  ( D.  U.  1  A  S'la.  Ltd..  M-flO.  M'Tnini.T-«tn)->t,  lyinlon.  W, 
Canaotiit*;*!  Tcleph'-iie  C-'n'tnictiim  «»d  Manarii,:ianTig  C  i  ,   <  Vi     -1:1  < 

W«ttn»lnjiti!r,  Li>nil'^.  S  W   • 

SwaaCnttixl  Elovtrte  Uibt  Uimi{wa]r,  E<iL9«aa  ijj:i  iiugi>.  M-^r, 

vattloadua,  B.Caod  Brudwa......  l.U 

BrIcaaOB  (L.IIj  A  Co.,  IM-O,  Tomplixhambara,  Ttn  1 1'l  »"    1,  t^ondoa, 

Ca;  and  at  BlMkholm  and  8U  Potvnbiiiv      19 

 '  BlMtrieOlli,M,  71  A$«,auaea  Tlcturta.«t.,  LamdDn,  K.IJ.:  A  SaLford  SI 

'   Kiaotietartllf  Oo„  Hala)>T,  naar  Warrtsgtan :  and  11.  aaeaa 

HMtw*.  Loadoa.  B.C^  and  Lifamal  „  ^.^..^    ...  1 

»aet«1sO».  Bridi  CfcAabi.  in.  ttaaaa  Yloiarti  mmt,  B.a  — .  I 


Oil..«Lll*«L 
MOTMIO  U«HT  C  

MltaaaadMonn, 

-    Ta^  S.W.  ...   

ytaa  IIiWKia  On„ U. ryn\i  aWA, IMaa, EO  ^mmm^' 


TMMS4Ci<(a4io!C££Tin 


.1.11 


'tttlnAoiM  Bct'iri.  aad  M'ritaiL,Wea(laYliaw»MUia«,Si<rf«lk 

•In'xt.  "trnnd,  l.^iS'l'-n,  W.C.   t> 

tniiii  ru  in  ii  °  n  "I  IT  ii  "iiiiiiiiii  .rniiiiE.MiilL  n  m  <^ 

OrampUm  A  Co.,  Maaitaa  Uwiaa-balMlDga,  Loodoa,  AOl;  aad  OMaMMld  ...   < ' 

Dfalw  and  Qorham.  M,  Vlctana-itraeC  Loodoo.  8. W     

£i<!clriii  CHiDiilnictti^n  CiMujiiiny.  WoiToniiunpum ;  aal  Uaau«rix>J  llua*;?.  Old 

Bri»l-»trwi*.  L  IB  kiB  B.C   » 

Elc.  Power  MtoriED  Oo., «.  OL  WlocfaaMSMk,  iMldoa,  B.O.,aat  MUlvaU.  B.  I* 
Hnnl«/a  I W.  r.i  r»l.Warka  Hi  IT  Miilllll  lIl.lfcEEIW  .IlWill  WlWlRW^  t 
J.iliniHn  A  I'bUllpa,  lA  Unlon^L.  Old  BnaM.&Mlwat<MllMBABt.4ltll 
■LBOTRIO  MININQ  MAOHINUIV. 

BriUati  Tliumwa.IIoauan  On.,  U.  OaMMMMlklNlMh  BA...^_.  I,  (I 
Itri'-l'  w..-.itiiii'-.i.«'Bio.iri.  ,inl  irrtrai.ir«(<Bth«nFBiilliMai,y«rMb> 

■«I  'I   -  1.  11  I.  1.1  Tl  I'.D.  «■  C  

Btlll^'O  All-I  UU.U.«1    E.UC-U'O  Lt^U.   oomilrt-lj,  E  I.A'««lj-l>ll  1'41  1^..  dS.Jl, 

UufMrn-*lro-t,  U-ia,ji>a,  E  U.,and  Uraorli^     -  I 

Onnrnl  E.iy-iric  0<>.,«1.71  AM.  tlmw  ricCatlMt.,  X.oadao,  B.O. )  AEailord 
ILECTIIIO  TRAK«MrAV  SUPPLIBa. 

Btu.1.11  r'"_'in  '.'ii  U 'mton       M.  CannoTj-Hrfirtt,  I/,n'4'»fL  R*^  -  .  ' 

II    i  i  w  -1  11  ii-i  El  u  1-  -1!  I  >i  r  14  c.  ,  \v,.-iiiiKiio.i-f  lluiUlio/,  X'Ttoit.- 


II 


.  SI 
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ii 


Bl.»  k»  1  iR-  «  1*1.1...  L-..t,.     dirr-r  i.il.  t,.i»Jja,  lA— — .. 

lY.rt  K'irr  ao'l  <.'..,,  1  lu  Ui  jr.im-KW*-!..  I..11  M.i.  B.O.  

»:  1-  a:.  •  i,  I.  M  1   .V  .i-tui."  .' ,  I'     111    .   .II'-.     ...  I;,.- l..n,  W 

£ia.r.nr  ItuiwjY  ar-.l  Ir.iiuway  CarnAg..  Vr.n-c*.  l'n.'«t.>il,  LaQc*.   

Pl.m.rjf.  H  rkliT  B:i.i  G.).>Jall.  Wnwlfl..il  Mill,.  Lferwlrt.  lf..-1[«  

Il;i;i'..rUl  l:      1..    -  .i;i;illei.        Chariux  i-'roaa-r.* I,  £^i  JiLja,       i ' 

ntfiUinK  Bni.       <  Ki«.nneito  and  UrOraulailuadoaiaU  AaoiayA*),  iJ.  UauAU*. 

•Ir»*l   I*.(iji.«.  H  I'  -   «,«.«.«...  —  ...-..«.—  . 
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English-made 
Electric  Lamps 

ARE  THE  BEST. 

SPECIALITY 


High  Voltage 
Lamps 

UP  TO  250  VOLTS. 

All  other  Voltages  and  all  Candle  Powers. 


HOVER  GLISSICGOMDLilTOIS. 

EHtr^amely  l.lv*«t.     Ao«lwe  fMu«  oaannot  Fall  Out. 
No  t^mti  f>lat»«  to  Bend  or  Buoklo. 
Oo  not  koM  CHmr-oro.        Kttop  Full  Ca»»malty. 


H.  W.  van  RADEN,  7,  EIljs  Rd.,  COVENTRY. 


JoKK  KM &C-°  I 

ZlO.VpperTljQme*  ^mel  - 

Londonk.  Hp 

G»  f  i 


RECORDERS. 


J 


BtLs  S.      NATOBAL  SIZE. 
200  to  260  volts,  16.  26  or  32  candle  power. 

WRns  roR  PmcH  List  to  tur 

ZVIICI INCANDESCEIIGE  LAMF 

COMPANY, 

47,  Victoria  Street,  LONDON,  S.W. 

Factory  :  SANDYCOMBE  ROAD,'  KEW  GARDENS.  S.W. 


4mme#ers. 

WaHmeferm. 

VoHmeterm. 
Steam 'Preamure  Reaordera. 
Spaed  Reoordera, 

QUICK.SPEED  RECORDERS  FOR 

MOTOR  STARTINQ  CURRENTS. 

Three-phase  wattmeters  for  recording 

OUTPUTS  on  POWER  TRANSMISSION  CIRCUITS 

RECORDERS 

FOR  ALL  PURPOSES. 

ELLIOTT  BR^^^^ 

Century    Works,  LEWISHAM. 
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THE  ELECTRICAL  CO.,  L 

122  and  124,  CHARING  GROSS  ROAO,  LOMOOM,  W.G. 

T»la(nphlc  AddNM  :  "OALVASOMCOPE."    Tilcplun*  Ko.  tOtI  snmAU 


TD. 


OONTRAOTOBS  TO  H.M.  GOVERNMENT. 


CO 


Showrooms  for  Electric  Fittings:  162,  SHAFTESBURY  AVENUE,  LONDON,  W.O. 

MANCHESTER  BRANCH:  ' 

21.  CORN  EXCHANGE  BUILDINGS,  FENNEL  STREET. 

Ttl«ph<>DI  No.  iSi8  CnTRAL. 
Teltcnplilc  Adilrut:  "CIIICCIT  MixooisnR." 


SOUTH  COAST  BRANCH: 

134,  NORTH  STREET.  BRIGHTON. 

TiUphon*  Ko,  0«N«. 


Digitized  by  Google 
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DURABLE. 


ABSOLUTELY 

RELIABLE, 
Every  Lamp  being 
CAREFULLY 

TESTED. 

♦ 

EOUALITYofLIGHT 

tbronghoQt  tbe 
LIFE  of  the  LAMP. 
♦ 

Noted  for  EcoDomy 
in  tbe  Consumption 
of  Current. 


lOe  VOLTS,  It  CP.       FULL  SIZE 


AN  other  Lxunpa  which  cicum 
either  made  In  accordance 
SWAN  Patents,  or  in  olose 


WHY 


IS  THE 


EDIS 


•o  JUSTLY 

BECAUSE 

BESTanoCHEA 


Contractors   to  :— 


The    Admiralty,    War    Office,  Boyal  Arsenal,  Post 
Office,  India  Office. 


Provincial  Depot*, 

Sale  and  Showrooms : 

BIRMINGHAM :— International  Exchange 

DUBLIN:— 12,  Dawson  Street. 

Buildingrs,  Edmund  Street. 

BELFAST  :— 134,  Royal  Avenue. 

DUNDEE:— 17.  Castle  Street. 

CARDIFF :    Westgate  Street. 

GLASGOW  :— 163.  West  George  Street. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 

Mforlr* .-—PONDERS   END,   MIDDLESEX;   SELBORNE   WORKS,  WALSALli. 
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xxjdz. 


to  be  of  First  Quality  are 
with  the  EDISON  or  tite 
imitation  ofttieae  inventions. 


WAN 
LAMP 

WORLD  RENOWNED? 

IT  IS  THE 

PEST-KTHE  END 


ECONOMICAL. 


Of  Purely  BRITISH 
MANUFACTURE. 


ID  YarioQS 
Voltages  and  Candle 
Powers. 

ACCURATELY 

MARKED. 


Immedlcit'ti 
Dellwery. 


HIOH    VOkTACK  LAMr>. 

2te   VOLTS.  16  CP.    FULL  SUB. 


Contractors  to:— The  Colonial  Governments,  Bailway  and  Steamship 
Companies,  Corporations  and  Municipal  Authorities. 


Provinelal  Depots,  Sale  and  •howroome: 


HULL:— 1,  Grosvenor  Buildings,  Carr  Lane. 
LEEDS:— 127.  Albion  Street. 
LIVERPOOL  :— 11,  St.  George's  Cresoent 


MANCHESTER  :— 80,  King  Street. 
NEWCASTLE-ON-TYNE :— 38,  Gray  Street. 


Ediswan  Buildings,  Queen  Street,  E.G. 


BROADHEATH,  MANCHESTER;  SOUTH  BENWELL,  NEWCASTLE-ON-TYNE. 
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FOR 


"PROMETHEUS" 


ELECTRIC 


RADIATORS 


Write  to 


TD 


0.  BEREND  &  CO.,  L 

BetainKhall  Avenue.     LUNDON,  t.U. 

UiHrvntt  YTTRIDM  LONDON. 

OK  TO 

G.  A.  STEINTHAL,  41,  PICCADILLY,  BRADFORD. 
So/«  Agent  tor— 

BRADFORD. 

MANCHESTER, 

HARROGATE. 


OK  TO 


ERNEST  G.  CRAVEN,  37,  QUEENSFERRY  STREET 

EDINBURGH. 

Sole  Agent  for— 

EDINBURGH. 


Digitized  by  Google 
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^  CABLE  &  CONSTRUCTION  CO..  LTD.  <^ 

Head  Office:  HAMILTONHOUSE.VICTORIA  EMBANKMENT. 
VtrU  :  BELVEDEUE,  KENT.  T.l.plu.B..  No  isii  ii,.ii.,ni. 


kAVINO  CAkkKNOei^   MAINS  AT 


Classified  Index  to  Electrical  Trades— o>n<»nu«(2. 


LAMM.-CoivItntu4.  rigi 
■lMU1r*l  Tru>«iMili>n  Co..  Albert  Wiirk>,  B«Tor-ln..  H<niin«nnilch,  LonJan  t 

Bv.ii^l     Cm  ,  .7-a5,  llriirv-:ini  •,  I.^nl'm,  W.f.  ;  »n.|  lilnulnthiiiii    ..  l:l 

tiooml  Klrctrle  Do.,  Ba,  ri  ii  bh,  Uaemi  VirtorU-tt..  Loodoa,  B.C.  *  BiUord  33 
Holum  (J.  II J  Aod  Oo.,  NrwoutliNOQ'TTiMi,  and  17,  Scbu-«qiurB,  Landuo , W,  « 

J»ckMn  (!'.  BU>  A  Co..  rUlfi.nl  Rolluuj  Milli.  MaBdiw.|n-   S4 

Jottuon*  PtiUllpMArc),14,Ualoii'«..0Ul  Bru<i'l-<f(.,Uiulna;|iOlui](on,Keat  ..1,  t4 
Znrtrli  lric»ni't'*"«orp  1j|int>      ,47,  Vt  r'.nrin-^tr      I.'.n  Ion.  H.  W  SC 

LAMrMOI.OKR«^  Eduon  «nl  Stu  CaltMl  Unono  Light  Ogapaaj, 

KduvKu  buildlnirv,  ifi-S7,  QnMm-ftrcet,  LondoOi  E.G..  mil  Bwoh—  1,  8A 

XTvnd  ui'i  Co.,  Drury  Uiv.  Ijon<loci,  W.C, ;  aiii  Blnniacfaun  13 

0<n«nJ  KlMtnoOD.,W,71uulM,UaofiQ  ViotonK'tv.LoDilaii,  E.C..k  Salliiid  U 

LAMr  PIUJUIS.— Mlnoo  and  Swiin  UnlM  KiMtrio  I.l|(l>t  Compuir,  Edima- 

buUiliBn,  SS-37,  UsMOi-atriMt,  LotuJun  K.C.,  aotl  Bruclu*   „         I,  S8 

Oncnl  Elrrtriii  Co..  «t.  ^\  ud  an.  Uomb  yictahn-at.,  tiovdMi,  B.C.,  *  S*I|0(4  U 
Ml^jirliiiir  iW/)  !<  I  .>  ,  sirirn  F.iuB.Irr,  <H«.«g.iw   _  II 

UOHTNINa  OONDUOTOR*. 

BdUoB  tnd  8irui  ColtKl  KlL-tne  Tivht  Oompux,  Bdimn.kuQdlii««,  t4-ITi 

(hlMD.«trMts  LottdiMt,  E.G..  and  Bruir-.)iiNi  „   I,  8S 

Oaunl  Eleotno  Co.,  «*.  11  uul  fin,  Usixin  Vl<4i>ris-rt.,  Londoti.  K.O.,  *  8«I/0|4  A3 
JckAMB  *  rkilliii*,  li,  Uoian.<:t.,01dBr<Md4t.,Lapd«Bi  A  akwllan.K«it  ..  1,  !!t 

LUBniOANTfta 

Wlllnii  f  W.  11.1  aoit  iWi.  «i8«iaiw«rk<tr«et,  Londoii,  3.R    _.  S 

MANUFACTURINQ  KLCOTRIOIANa. 

Donun  and  !lnulii.  Balfar^.  MuchMtiV ;  «a4  LMldOS  u4  QIm|OV. I£ 

Dnke  and  Oorhmni.  M,  VirtoTi»  «lT»«l,  UHiitoB,  8.W,  .  „  ~  _  0,  7.  8 

Xdiaod  and  8»iin  I'mtml  Kliwtria  lifht  Ooinpaiij,  Bdiaino-faillUdlilct,  (i-IT, 

(tlMMi-Mt*«t,  I»nda«,  K,C.,  and  Bnuiohoi   _  .„...  I,  3g 

Xrlcatot.  |I.  M  iiti'o. ,  1M«,  T«mpl«.cliuibera,  TemplMTnaa,  XxyodoB, 

K.C.  J  and  at  stockhom  and  st  Pulsraburt  _   19 

OeBHTBi  EUctno  Co  .lW,  71  and».i,ttuMB  VMXSrta-at.,  London,  K.O.  :  •  S*Uart  SI 
HMllny't  (W.  T.)T«I.  Worki  Co  ,  lUrtinVUDa,  LoDdcn,  and  N.  Woolwtoh  1 
Jokiua«*PbtUl|«,  U,  Cnlond,  Old Braad-at..  London;  A  CWIIoo.  Kent  ..I,  tl 
Tak(n|itl  Maaulaotonag  Oompanr,  Helibf,  nnr  WamnxtoD ;  ud  II,  <laMB 

^TiotoiMtnet,  LoBdoa,  B.C. :  Ut«|  ool,  01«4t««  asd  Belfast  „„„„.  1 

■imRS  rllaotriolty). 

BriUah  Thom«on-UoujtuD  Co.,  13,  Cuuia«i.4tl«c^,  Loed«n,  B.0,   3,  31 

BnUjih  w.-xtiiiiilKiim.  KLxilni;  and  1IT(  Co.,  Wtstinf  kiiiua  llulldla(,  KorMk- 

rvrrtt,  Suand,  LainSun,  W.C  „  „. 

Bdiaon  and  8«an  ^mti^d  IU«etli4  L^ht  COoipuiy.  fidiavnn.liuUlbafa,  94-47, 

Qvecai  alreet,  London,  E.C.,  Bad  Bnaelifl*   „   „   1,8ft 

Oounl  KiKtric  Oo.,«>, 71  and  M,Qaa«nViotaria-at.,  LosdOD,  E.G.,'*  SaUord  II 
Jthiuon*  riLl!hii«,  14,  Cnion-ct.. Old  Broad.n  ,  London  :  CtuLrlton.A  Erat  ..1,'J4 
MIOA.— Ediaos  and  Hwon  Unlltd  Kliictric  ligtil  Oompony,  Ediiir*B-baUdlIl(a, 

lft.S7,  Qu<«n-itrect,  London,  E.G.,  and  BntnchM  -  33 

■•ndtn,  Waka  and  Co..  33,  Gnat  tit.  llolma,  l^ndao,  K.C.  „„  „      .  :i 

lldliUU(0J4  t.j..  00,  I'act,..:!  I'.recl,  L..i:l3n,  Kr  _   3 

Tullr  u>d  Btnkcr,  le,  Watsr-Uca,  Qt.  T«va.<tn*t,  Loadoo,  B.O..^^.....^..  11 
MIOKOPHONU. 

OgnaolidatodTalapluni*  ConitroeUon  A  Mufiafuturlac  Oaiiipu7,  St,  VlcUrte- 

■trcrt,  Wtatxnuisttr^  S.W.  ;  and  OoT«ntIT,  Eofland  .-......—.,..,..,...,„,..„..., 

Xdiaoo  and  Swan  United  £l#:trie  Liglit  Oofnpajiy.  EdiinraQ-bBildi]ica,'M-C7, 

9Mm*i-un<^  London,  E.C.,  and  Bnnolu*   _„  _  „.  i,  (g 

Brtcuon  (I..  M  )  *  (;o  ,  THin[.l»-ch»mbOT,  T«inplo.»veoii«,  Luudon, 

E.C. :  aiiil  at -•^l-x'i'hiilii.  ai  il -H;  l'.ilj.Mburg  .„  „   lij 

eaB«ndElMtricl)c..«u.Ti  and  u.  Uum  Tl«l«rin-at.,  Lgmdao.  B.O..  AMLItid  3d 
MOTOR-SPHD  RKQULATORS,  Ao. 

■diaM  and  Swan  Unilad  Kaotno  Ij(ht  Ompanj,  ■ditm-boOdlap,  M-IT, 

Qum-f'.rwrt,  Locd«9t,  B.O.,  tad  Bnnchm   „  „_._....„..„__  1  3H 

OttlKl  ud  Laai|»,  Ptruatu-Biaituu,  Weaiaua>t«r,  S,W,  M 


19 


MOTOR*  JBIactrioV 

Bntiah  T: 




homaon-Uiwitaa  Oil,  U,  OuiBM.«tn*<,  tioadaii,  S.O.    3,11 

Urttiih  WeaiicKhouiK  Electh.:  aad  UTg.  Co.,  Vottintboow  Uulldiac,  Norfolk- 

fCTMt.  blrno'l,  LondiKi,  W,C  

Broah  Etoctrioil  Rn<isMnn(  Co.,  4B,  Uaii;  VMoiu-^nat,  Landm,  B.C. 


Onnnpton  &  Co.,  Maiukm  llou.to-ljuildinn,Laadaa,B.O.i  and  Chalmaford 
CTTCto  Worka  <^  ,  V>,  ClarkomU  road,Idalta,  UJO.. 


tl 
IK 

47 

■J  I 


■dlaoa  and  8inin  Unltod  Klocuio  LiKht  OMBfaay,  Bdlma-buildla|a,  *Mt, 

4uaaa.<trat.  Londm,  I.e..  and  BranohM  ~_   l.M 

Bloctric  C<iiutni.~;lnn         WolTcrhampton ;  and  Daaiiirood  Hooie,  Old 

Bro«d.J!tn.i't,  l.*'n'li>Ti.  B.0..........     «   & 

ElKtncal  Oo.,  Ill,  and  111,  Oliarlnj;  Crom.road,  Londoo,  W.O.  nttlod 

l>opartm«nt :  lUi,  Shaft«abur)-  ateuiie,  Loudon,  W.C.  —   37 

G<n«alBlactnoOo..t9.TI  A  88. Qaom  Viot«rta-<. ,  I/ondoa. B.0  , aad  Salfard  tS 
Holmaa  (J.  H.I  A  Co.,N<<«oa*tlt)-<iB-Tyni»;  and  IT  Subo-«iuAra,  Ijondoo,  W. 4 
JaJyuOBIBd  rKllUp^lt,  l)nlon-ct.,UldUt'«d-at.,  London;  it  Chajlum,Kaat  I,  II 
^UfAoa-DaT^AA  Rloctnc  Motor  Co..  101,  Southwark-atnct,  Loodon,  S.B. ......  3 

Nfwton  Rlrctriiial  Work*.  Taunton,  Kiuclaod  3 

WUB114  Broa  (EMtrioita  and  Uxdrauli^sa  SoaiaU  Aaoayaa), «(, Oaanoa- 

Btrael  Londuoi.  R.C  .*■» 

HOM-OONOUOTINQ  OOMPOAITION. 

Uaitad  Aabaatoa  Oo..  Dm*  Honaa.  Blllll«T-a«n«t,  Lood«a  ■.0..„._^«........... 

NON-MAaNmSA8LB  WATOHM. 

Bmlth  ( S.  I  and  Son,  U,  Strand  London,  W.O.  „  „.„,.....,.„„.»....   4 1 

OIL  CAM*. 

KaTC  ( Joa  |  and  Bona,  Look  Work%  Loeda,  and  M,  nl«h  Bolbom,  LoodOB  <  > 

Willooz  rW.  H.  I  and  Co.,  39,  Southvark-tlrM,  Londoa,  &.m    S 

OIL  FILTBR*. 

0«nant  Baotrto  Ga..  m,  ft  aad  U,  Qnaaa  Ttctoda-at.,  Landon,  1.0. ;  A  SaUaid  3 1 


11 
31 


II 


in 


OIL  *BPARATOR«. 

Haker't  latent  .tppllaocea  Co..  13.  IJnntrlai.niw.  Soarbaroogh   

"OILLCtS"  TROLLBV  aUSHBt  ANO  WHECLB. 

V\rm:':A.  Hirkly  *  (|.jij.lall.  W.J.J.III-I1I  W.irk^,  l.in:rer-lK«  Voihl  , 

PAINTA,  Ac— [iidt>truoUli'.«  raint  0>.,  91,  Oann<in  stmt.  London,  B  O. 
PATKNT  AaBNr*.-Cbapiaan  ( J  O.J  A  Co.,  l<i,  OtiacoarT-Una,  Uodoa,  W.O... 

LrMnOa  (J.  U.J,  Narfalk  Uauaa,  !(»rtaU-atr«at, Straad,  W.O.. 
PUMP*. 

AUoi^W.  n.)non  A  Oo.,IledtoTd:  and 37,  Old  QuKO  at..  WisSminster,  S.W.  ... 
Belllia  A  Uunum,  Lodaam-aL  Worka,  Birmlnnhaai ;  and  >,  Ticuj<ia.«tnel, 

Lwiduo.  aw  „_   

BSaok«*U(B.  W.jaadOo.,Lui.,t»,CltT-rnad.  LraBitaa,B.a   — I» 

Mcrty«c«thrr  A  Itoaa,  M,  l^n^j-acro,  Umdon,  W.C.   fl 

WilliMi  I  W.  H.)  and  Co.,»,  Ijoullimrk  aUaut,  London,  B.K.   9 

■EFLCCTOR*. 

Bduon  and  :lwaa  Qaltad  BlaaMa  U(lil  Oompaaf,  ■dliwaa-fcitiUinc^  1^17, 
QucCT'itrKl,  Londco,  B.O.,  aad  Bnatbia  l<n 
RHEOBTATS, 

O^iiiri  1.     ifi',  rarlUm>Dt-man<l<iB«,  Wntmlsstor,  8.W   tl 

■ORKWa,  TERMIMAI^,  AO. 

AutoflnaUc  Surilird  S-ircT  Oo.,  Ualifax....  m.........,^.   ..«.....».»».  3.'i 

Bduon  and  ilviui  L'mted  BlucCric  UfM  Onnpany,  BdlJwaa-kiiiIdkB(«,  W-17, 

ttne«n-flUa«t«  London,  B.C..  and  Qraaohea  !«  n 

Li-'hcaaiin  Bn..^..  UHmithtiire  \Vurk'4,  ISlaUun-ruad.  WaltliaiMU>w  l" 
3aiith«<)0  (O  R.)  *  Co.,  Caaii.>;k  n.i»J  Wurku,  Wolvrrkanaptoa   „„._  t 

■OOKBTB.  — Kdlton  A  Svun  I'mud  KUctrlo  U(Iit  Company,  BduwTin.buUdinfa, 

3ti.t7,  Qufien-atroot,  London.  B.C..  and  llrandiaa  ^  1,  Sii 

Qgnnral  Hlgctrio Oo_ »>.  71  and  V«.  ttuaan  Vijtarta  alw, London,  ILO.,  ASaltMd  113 

•TAMPINQ  AND  PIBROINa 

^cliulw  li  ■  ii  Co.,  *i,  <  .iiiii  jii-mrw.'U  Lonlon^K.C   1 

BauUiauB  (U.  IL)  A  Co.,  VMiaa«k-nad  Worka,  Wolf arkaHpvm  S 


,  Google 


xlii. 
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ENGINES 


FOR 


Electric  Lighting. 

HORIZONTAL  or  VERTICAL. 

SINGLE  CYLINDER,  COMPOUND  or  TRIPLE 
EXPANSION. 
CONDENSING  or  NON-CONDENSING. 


Sixes  up  to  IfOOO  Brake  H,P. 

ENGINES  OF  EITHER  CLOSED  OB  OPEN 

TYPE. 


ALEX.  SHANKS  &  SON^ 

ARBROATH,  SCOTLAND, 


ASt) 


BusH  kctne  House*  Cannon  G't*! 
LONDON. 


Classified  Index  to  Electrical  Trades—  Continiied. 


•THL  MAONKT  CASTINOS.  tMU 

S<-litllU  ((i.t  AC...  >*.t.  Catini>ll-«tre«(.  Lnftiton,  IC.  «  3 

■TOKKR*  iMKCHAMIOALv. 

UaiiM.ni.*  .M.J  Htij.if-r,  .I'l,  Vi.-t<iri*  *lrrrf.  London,  tf.W  i 

tTOMKWAnm  AND  rOROKLAIM. 

DobMob Mid  Oo  ,  I.*mb«th,  UwuloB.  R  ■    .  .  _..^™...J7.31 

Still  U.I  U.I  Sos.i.  The  Ixiadoa  PottotiM,  LuDbflh,  L«ik]oa,  B.S.  t 

•UPPUM  roll  OABLH  SHIPS. 

Duaouu  W<dlet  uvd  Oo^  lit,  Fanchimh-MiMt,  Losdn,  LO.  <  ) 

IluUitnutlbtt  PiiBl  Oo.,  II,  OuuuB-alraM,  LaBdaD,  ■.0.   _  *i 

J.hnHi.iud  PhjtUiM.U.  L'nlAn.^nM  Rr«B4.4t..IjftiulMi  1 A 0^Arll«a.K4Mt«  1,  21 

•WITOHM  AND  •WITOMBOARD*. 

IhTinL  ^>  '  &  C.?-,  l»un..tLia  ll>ju«4«,  llu«iil^b:Ul-.Tniiv.  LonJon,  E.C-   4" 

RlMwell  (R.  W.i  A  Oo  .  LuL,  M.intT  ruM,  LMMi-u  a-u    .        .  li 

III  iii-li  Wi  nlii.liouw  Elwirlr  ,nD<l  Jl  fg  Co.,  Wi^iingiioii-ie  Duiklisf,  Sorf»  k- 

1,  tl!i»ii.|,  I..rD.lon.  we    ••  „,.  «l 

Oromptoo  uid  Co.,  ManAon  HoaM«bbuildiaj(«,  B.O..  Uk4  ObalaifOffd  47 

Dormu  uvd  8EmLQL,  BAlionl,  Ukr.fJi»*>w  ;  in  1  Fillliliili  aifcil  nlMgOT  3^ 

Dnika  uid  GorliAia,  66^  VLDton*-itr««t,  I/Oivdon,  fl^W  ..0.^.^ 

■diioo  Uli  8*u>  Unjted  Sleotno  U«bt  0ofa;>B7,  Bdi(wu-oalUill(*,  3M7. 

QgHm  iitr»«t,  Uiodun,  B.O,  u>l  Braiubai-  _  _  -  I,  34 

ZlKtnc  C'.iuu-nrti.in  Omipuij,  Wulfertumpton;  tai  Duliwuoil  Uonw.Old 

BroailHrtxort,  Uiailon,  B.O  ,  -  6 

mwliiiBlTiiiitiiii.iii  II  Ca.  AltM^rt  Work*.  BMror-Uxt..  Hunm.nnBlth, Laadaa  ? 

KTcndllul  0>.,  >r  30.  Drury  liiui,  LnoiloD,  W.C.;        IlirmluluuD   1^ 

Oa«nlBUotr1i:Co.,6l),  71iuid  18.  UaMo  VictorU  it.,  Umdi>ii,I.C.,  and  8*ltac4  31 
Bolaw  ( J.  H .  tt  0>.,N«VOMlJe-iipoD.Trii«  ;  uvd  17  Soho-uum,  LoMM.  W.,..  « 
J«hnaoakPUlUpa,l4,Uiuao-crt.,01dBrtiBd.4t,IxnuiaB:  uU  Otuu-IUiv, Kat..  l.  'il 

TAPS. 

lUacknll  (K.  W.)  aod  Go.,  Ud,  19.  OCj-roa.!.  Londm.  B.O. ...„._...„..., ....... 

MdiMD  and  Bna  I'niUd  Klsctiio  Light  Oompuf,  Bdinraa-baiUUii^t,  3MT, 

Qii««n-*tr<<ct  Ixiodott.  B.C., and  Branolua  »  ,  »   1 

Fr«ni>nLl  FtlnctncCo  .  se.  71  aodW.QuMo  TMaiiMt.  LondoB.  1.0.,  and SaUorl 
TCLCaRAPM  KNQINKeRS. 


T1IANSMITTBIIS.  ftlt 

QT.a  and  M«nufaotur<B(  Oo^  U,  Tict-.rf  t-MNat,  WwlnilBirtcr,  8.W. ,  aod 

CoTvtitfT,  P.ngUind  ,  „  „.   Ill 

■diaon  and  Sv^an  Unitiid  KlHtrio  Ucht  Coapaaf,  BdijwBB'biiUdiBfi,  W-l>, 

QuMn-ATMt.  London.  E.C.,  and  ^V)ch«a  «...  „  1,3* 

lrtc«Mio(l.  M.)  "u'l  Ci.,  mi.n,  T«aiiiln-rhainli«r»,  TemplMTaaiM^  Lwdos, 

B.C.;  anJ  at  btockbolm  atil  8*..  Vcumbmrt   „   H 

a«M.«1  Ri*Mrinri»..M  ft  w^.o-iMn  yiotoria.«t.,  tjmia^  LC.,  ik  laUiittf  31 
TMOLLBV  SUSMCS  AND  WHBBLS. 

Blaokmll  (B.  W.  1  A  Co.,  Ltd,  M,  Oiir  rMd,  LobJob,  B.C.   

TURSINS  IMKBRS. 

HavM.  a..  M.  Maik-Uaa.  Losdim.  B.C. 


U 


TURMSMS  [ivory  Md  H«nt  Wood). 

fD.H.l  a  ■  -  -     ■  - 


li 


Klboit  Broth<Ta.CoTMtry  Worka,  L««laham.aBd  lOI.Bt.  Martin'a-Uiia,  LoBdan  3A 
I!»l>x't(W.  T.lTal.  WarkiOa.,i7,Maran'a-laB«,Limdcm,  and  N  Woolvish  ...  I 
JohB>MkUdPhlmpa,Ii,Uiiioa-eLX>ldBraad.<t.^Lcmdon.andCha>liaii,KifBi ..  1,  SI 


Tatacnph  M aBuAwtaiug  Oo^,  faalab;,  aaax  Warrinfton,  and  11,  au*an 
yictoAa-im*!,  UmdoB,  B.O. ;  linrpMl,  aiuco*.  and  B«Uut...._.._.._-..  1 
TKLSPHONBS. 

O.T.C.  asd  Masufa(itailB(  0>.,  33,  Virtoili-rtmt,  We<tmin.<t<T,  S.W.   it 

WiMA  AAd  Bnn  United  KlMtiic  Lixht  Companx,  Bdinan.bvlldlnca,  34-37, 

9mm  milt.  Londoc.  B.C.  ,  and  BrmocllBa   I,  SS 

BrtCMOD  (LM  )  anil  Co.,  ii4-fl,  Teirjtilr  chamtwn,  Tami>l*-aToniia,  London, 

B.C.;  aiidat.Ht.tkli..lraanKl.st.  Ptt«r«tiari  „..  K. 

OincnlElcctnc  Co  .M,  71  andllll.UaMn  Vtcb>na-«.,Landon.B.C.,  A  BaUord  ...  11 
Ttl«K^[>hManafactunncCo..IlelabT.  nmr  WaiTlnctoo,  and  ll,QaaciiyioteclA- 

Btn«t«  LoBduB,  B.C.;  LiTrnxx)!,  Qlaafw,  aad  Belian 1 
WaiWra  BUctrtt  Co  .  Brt.tt^aiAm»it»ri?l.  Oaaan  Tlii>c«l>  ■>.,  Laadan.       -  3 
TSLEPMONB  APPARATUS. 

CT.C.  aztd  Manu/acnmnf  Co.,  ti,  Vlctiiria-itrat't,  Wl  .tini&jitiTr,  8.W.   ........  10 

Brici»>u  (LM.)ai^ii  Oi.,  IM-i.  Tnnple-cbaroben,  Temple-aTenoa,  LoimIua. 

E-C;  and  at  .Stotkb.jlm  and  iU  I'etorabnrj  „....„.„„„«.„  18 

TOOUS. 

Kai'X  H'.'ha;  IB  I  Co.,  380,  Upper  Thamaa-atrMt,  LomaoB,  K.C.  .„»  W 

TRANSPORMSM. 

BrIUab  ThomaoB'Moaatsn  C«.,  IS,  Cazuwn-atraai,  London.  B.C  „  8,  it 

BrltUh  WaiUaghouM  ICxuu  and  li.uiufactunnf  Co.,  Wcatlnf  boiu^holldiaf, 

Nor*)lk.«ti»«, Strand,  l.ondon,  W.C   _   <l 

Bniah  Blaotrical  EDfincrncfr  Co.,  ifl,  Uurm  Victoria-atrwi,  LoodoB.  B.C  »   4  'i 

CncBpionand  Co  ,  Mitmion-tlouv!  liuiMinx^.  London,  B.C.,  and  Oixtnufortf  ...  4r 
Bdiaoa  BAd  Svan  I'nited  llloctnc  LijtLt  L'ompanj.  tblijwaii-tui.'diB|«,  36-37, 

Qaw  Itrwt.  LondoB.  E.C.,  a»d  Branttaa  _  1. 3> 

Bactrie  Ooutru.  turn  Cki..  WolTarbuupiou ;  and  Uaata voal  UoBaa,  Did  Uraad- 

■    >l.Li»nd')n,  K.C  „  _.  _._  4 

s;i 
1.1* 


aadlto«rLtd.).iaand'«I.Morttm«r-atrM«.Lm4iia.ir.   ...  31 
U3IDSROROUMD  MAINS.— CaUesdrr'n  Cabia  an<l  Canatruclloa  Co.,  H.nill:<nl 

II. .u«».  Virion.  lniti»iil,iiirti?  .  iii.i  ll--k,'.i«-r,'.  Ki'nt  „.„  4t 

J»hit«ii  A  Pbllllpa.  It,  OBim.<^..  Old  Hroad.at..  Londoo.  A  rbarltn.  Kant ...  1,  :i 

ygil.l.'ulrhi.  Kibflwwko  A.-O.,  MaBobelm-Nockariu,  Oennanr   1< 

VAOUUM  TUSKS. 

BoBBaUa(D.  II.)aiidloB(Ud-).UaBlM,  M««M-aln«I.L0Bd«A,  W.  31 

Cntinr,  37,  UtrTfandan-rBatt,  Loadn.  E.C   „.....„  «| 

Idiaoa  (Ad  IvtA  Ualtad  BaoMo  U«b(  Coapuj,  EllfTta-ballilU(t,  3*47, 

aiiMD-atnat,  UKidon.  K.O,.  and  Bnnniua       ...   „  

VABNISH.     ri!:liH,J.>          JLlo..  Finclim'i  Wtuf,  lljiltlldV,  Li>nd.in,  E  ...  .  11 

VANTILATINO  ENQINCCRS. 

Bi'lliui  on. I  Morcioi.  Lodaam-atnat  Works,  Binatastiui ;   ibI  3,  VictorlB, 

•;rv.  t.  L  rn  l.jn,  8.  W  _„  „  „  M 

VOLTAIKTKRS. 

CromptOB  A  Co,. Haanton  HmiM  bnnilliisi,  Loadom,  E.a;  aod  CtMlmifarl «  «r 

Drak*  a»d  Oorbaa.M,  Tlii30ri»  fat,  LoBdoa,  a.y ,  .,  <l.  7. 1 

Bdlwa  aad  Swan  UBHtd  ■laetrto  Ll<bt  Compwir,  BdtmB-batldiaga,  3««, 

QaonB-atraMs lAodoa,  ■.C cad  BraadiM   -  _   „   i.tl 

Elaotnc  Conatnuitton  Co.,  WoWorhampton  ;  and  llBibvood  Houae,  Old  Broad. 

atnat.  London.  K.C.  „   s 

EDloU  Brotbera. Castnn  Worka.  Lewiibam.and  lUI.  St.  Kanta'aOaBa, Loadiia  39 

Evdt^tt.  I.liCDililM?  aoJCo.,  22,  Cbart«.rhoi;io-|.i'iirc,  (.-tu.iiiii,  EC   tt 

B«rd«l  an.l  Vlfnol.*,  Woo-WaU  Work..  Uarruir.n)*!,  LoB  lOB,  W.   IS 

Orvrral  £:iicthcCo.,gs,  71  A  ■a,QiHwa  Vlcu>ria-M..  IxiniiaB.  E.C.,  aad  BaUord  31 
Johiuafi  A  PhilUtn.  lt.i;nlDn-ot.,  Old  Brrjailnit,  L>ndin,aadGbariliia.KeBl..l,tl 
Ki'lv-.ti  ft  J.*ir.i.s  \Vbit«,  l!J,  Cambnil^e-str««t,  OlaaiOJW  ..,..,..».«.«..,.«....«...  iO 

Fltkitt,  J  .M,  B«lLlun  alroel,CI«rkiaiw<ill,B,C  _.._.„ 

KIcbar,!  Jalvi.  Par.*— Afeat;  LeTl  <J.)  ACc.  37,  HaUos-nrdaa,  M.C,.„...^  IS 
VULOANITC. 

Hartiorn  InlU  Rabhaa  C.  Ca  (f.  Wlatw).  3,  SaderoM  ■treat,  Umiom,  M-C  „  4) 
WATBR  HBATSRS  AND  SOPTSNBRS. 

lUkor'a  Patont  ApplUnoat  Tu.,  I.t.  HaatH«a.rnv.  IM«ff4w«maCk   li 

■' ll,..r.ii..>i.v    A..1.  iii.iii   Ui,T.  r     Ir.'-.iT  and  l'unllcr,LM.,>,Uarni  Virtona- 

>  •■■tl.  I/.M  1.  ...  t  .  .,  »ii  I  JJ.  I  lifi.,1,1,1..,  Ur«ar.,nl    

t>OQlcr,ti  an.l  Co. ,  lAiDwiA.  LifMaa,  awS. 
IVIRK  OOVSRINQ  MAOHINKS. 

IJuiiuith  lirii  .  Lliiztritrmti-  ui-3,  \'jenua,  Atatlria.. 
Jobuini  A  PhUtlpa,  U,  Uaiiio-ct,, u>d  Knian  m  ,if  "-^fn. 


lhB<nlKl»:tnoCo..08,  71  aBdH,lliiaaBT)ctarlB-ai.,  Londan, E.C.,  A  BaUoid 
JebBaon  A  Phi:iin.  14.  UBlBa.<:t.,01d  Bnad-at,  Laodoti,  Bad Cbarlton, Kant 


TRAVBLLINQ  ORANBS. 

KliMinc  Cuc,»uui..ti,^ti  CoiBFUiDX,  Wulrerbampton,  an.1  Diatbvood  Iliiua.,  Old 

Bruad.«t7f,rt,  I^'indon,  K  i 

OjBmlEUc«tcC*,t7,71tA«3*,IMMBTlaMO»«..LaAMa,aA;.,  IBd  BMIM  31 


WIM^^^Oovorod  and  Unoavor«d) 


S3 

-«r.3» 
.  1) 

.•.31 

'-*"'*"-'  Win  Co.,  PrMKni^  ijinrn.   ,...„  „  „_...10  M 

■dlKa  nd  Bma  Daltod  Eloctno  Uqat  CompaAj,  ItiUiiraa-baUdlMi,  34-31, 

QaiMii-atme,  LondoB,  B.C.,  aad  Braocbca  „....„    I,  3S 

VtMiia  aad  Onlllaaanw  Uarlavsrk  H  i  liiiii  (linliiiliafi   riiila  AfaiiU :  W.  f. 

DcBBia  aad  Co.,  31,  BiUltiir..t.,  Uiadoa    „  1 

rranki?nbur(,  U  kUachoitar  ;  aul  IKSa,  Qu<wa  T1.^<.iria.MrMt.  LMdoo  _  t> 

0«ai.>m  Elcctrio  Co..  e>,  71  A  m.  Qii«<n Vi<t,>na  ,  L>al.>o,  EC.  A  SBlfurd  St 
aiOT«r(W.T.iACo„Traff  .rdl'ark  Miuu-biwur;  ft],qitn.D  Aiia>'>.|tataS.ir,  3! 
BaolaT'a  |W.  T.)  ToL  Warka  Co.,  17,  l(iirtin'..Laau,  Lial.>a,  A  S.  W.mtwicU...  I 
JobaaoB  A  PhlUltia,lt,  Ualiis-ct..  nid  Broad«t..  lonlua.  tk  CharlUHL  K-oi  ..1,34 
K.I'rU.f.nk  ,\c«icu.'.<^ll.cb.ll,  \  Kniia.  An^tri.~.\ifriit  for  UujtcJ Ktnxd'ia : 
J  iiii^  l.ill.utT.  4.  I  i  o.<-ttf,...t.  l.  tu^l.nrj.  l.'^il.iii,  I"  C   Jt 

LoadOB  Elactns  Win  Co.,  Piajbaoao-jraiM,  Ujidaa-uj»,  Loadua,  K.C.        _  « 

BlM«rt,  3Uz,  btockbolii],  8wL\l>-n   tt 

Baddaatete  Kabalirarkt  A.-(i.,  kdnntaiim-Ncc^ami.  (lornunjr.... _   l« 

St.  BalaaaCatotoCa.  WaiTtacUio  ASl  Halcaia,All.  Viotarla-at.,[^iBdoB.8.V.  la 
MaSiBfib  Masafaotortas  Co.,  Halibr,  aear  Warrln<UiB|  aad  II,  QaaaS 
TMartA«(w(.  boaitgA,  1.0.  j  unirpoal  aia«a«  aad  BaUait I 
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SMITH  &  SON,  Ltd., 


Vatcb  lakers  to  tbe  Admiralty,  Jewellers  and  Clock  lakers, 

Our  only  Address  Is  9,  STRAND,  under  tho  Glook, 

i  Doon  tttiiB  Chtrlsi  OroH. 


ENGLISH,  I  Plate. 

Fully  Jewelled,  l"i  u;i  <iMi?.ui"a  l'*ljuce,  LKVER 
Eacapement,  Oven»il  lUlaoce  Spring,  and  all  Lateit 
luiprovemeau.    CK.VTRE  SECUNDa  NON- 
MAGN1CTI3ABLE. 

Hbavt  Silver  Cryetal  Cwe*,  £6    6  0 

18-ot.  Gold  Crystal  CaaeB,  JE17  15  0 

Full  or  Ualf-IIunter  Ca»e,  Silver,  £\  extia. 

„  18rt..  f;oM.£4  eitra. 

Kon  MagnetisaMe  21b.  extra. 

CLOCKS. 

r*«  ItOirtWor         B  I  lk    J  on  Walelitf,  poit 
/tn  M  •op'.rnf  •  11 


PRIZE 

Paris, 


MEDAL, 
1900. 


Our  E.XHIBIT  at  the  OL.\StiO\V  mi  EXHIBITION  will  be  in  the 
CENTRAL  HALL,  where  we  have  secured  a  Large  Space. 


HOTt  THE 
DIAL  OF 
THIS  WATCH. 
EVERY  FICURE 
IS  UPRICHT. 


THE 
STRAND." 


SpUt-Secotulii  UbronoKrapii,  U  inuto  Itecorder, 
CompenuUxl  Lerer,  MnremeDt  fully  Jewelled. 
SpecUl  System  of  ChronoRrmph  Work. 

Silver  Cmbs,  £12  12 

18-ct.  Gold  Cu«i,  £21  10 
NoD-Hkgiietuable,  2te«  axtrk. 


ALL  ENGLISH,  KEYLESS. 

Gold,  18-et.,  Demi-Hunter  or  Full  Huntw. 

£16  16s. 

Cry»tal  Olaas,  £13  15s. 
Snver  OaMs,  Oryatal  OImb,  £5. 

£6  6s.    and  £6  16s. 

Full  Huntor,  Demi-Huntor, 
Nou-MagQetic,  21s.  extra. 


UruQtlfully-Kliii.lK  .I  Casr  a'd  lluTtniiBt, 
roUillRl)  iiAK. 
Orniolu  Uixiii'tL     \  (tin.  Iiiitti. 
Gilt  ind  Ml*rr  IM»1.  luiln  v>:i-. 
D-ilar,  i-StrikeoB    I' Ulttn,  t'biiiiiiix  flSIAc 
SUnngt.         J  on  4  Ootigt,  IV3. 


£6  [Os. 


MOM-MA  OMETISABLE 

LEVER  CLOCKS. 

Especially  Manufactured  for  Electric 
Ughtlnir  Stations.  Dynamo  Rooms, 
Slectrlc  Railways,  &c. 
Caeat  made  for  flxing  to  Switchboards, 
Bulkheads,  fco. 
Larar  MoremenU    Solid  BrM*  Cm««. 
Fftlliuliiitn  Escapement. 

From  £3  3S.  1°  £20. 

l»utHitftomu>floqulrtu,h\3L  OUR  WATCHES  and  JEWELLERY  cuibthtdoa  "  ©Jje  «tm«»"  EHCmOP/lDlA  BRITANMICA  i/tttm  of^ 
mtntbf  immthi/ UntHnuntt.  Full  oirlleultn tad  i  cflPf  (tf  our"BuM»  to  tim  Furehu$ of  i  Wteb," Boot  J,  wllllMUnt p«it {m.  AltoltwtllwtCtUlotut, 


Ko.  46.— Uri;c       Hall  Harked  Sterling 
Sillier,  Plain  or  £u^ine-lurn«l  Caeee, 
}  pUte,    Lerer,    with  Cumpeaaalion 
Balance,  Qold  Winder, 
Cry.tal     GUm,    Kuby     £0  Og 
Jewelling  throughout. 
IPECIAL  NOTE.— No.  46  Noa.MagneliMble, 
for  Klectrkiani,  name  price. 


Hoa.  1S7  and  133. 

Stout  18-ct.  Gold  Dutt-  J}T  e  1  K« 
Proof  Plain  CaM      *J.O  XOS. 

HON-MACNniSABU.  £16  16S. 

In  H«»ntlfnlly  FiDlih»d  .HllTW  or  Rl«*l  Cuci, 
£5  53.W0N-MACIIETI»«LE.£6  68. 
60  MINUTE  RECORDERS. 

Silver,  £8  8s.  isct.  <i.,id.  £21. 
WAT0HE3  far  ELEGTHI0IAN8. 

i;ittirantnd  Majmlic  Fnn'  Krkit  iny. 
Price  Uadal.  FJcctrlcal  Rilill'itloD.  W-  S,  tot 
Nim-MajnellMBU  Clin>ougripli». 
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The  ELECTRIC  RAILWAY  &  TRAMWAY  CARRIAGE  WORKS,  Ld., 

Manufacturers  of  RAiLWAY  G ARM  ABES,  TRAmGARS  for  Horse  and 
Electric  Traction,  and  all  kinds  of  ROLLING  STOGK  for  Light  Railways. 


ReirlBt«i*ed     Offloe     and     'WorkH  t 


«TRA.iyT>     ROAD.     PltKBTOIV.     LA.  NO  8 


JOSH.  KAYE  &  SONS,  L' 


LAXIST  rATXHT 

SEAMLESS  OIL  CAN, 

Mtto4  with 

New  Patent  Thumb  Button 

EUCTRICAl  PURP08E1   ^  patent  Sea^'leM  Spout. 

D    K^ook  -Wovka,   LtBEUaa,  |  CuttUMton  to  H.M.  Narj,  D«putaml, 

hid  83,  HICM  HOUUMM,  LONDON,  W.C  |       h«d.  oac«.  .lui  lodUn  sou  BaihnK. 


Westi  ngf  house 


Engines. 

Generators. 

Motors. 

Everything  Electric. 


of  the 


The 

British 
Westinghouse  Electric 

&  Mfg.  Co.,  Ltd., 


Head  Offices: 

Norfolk  St.,  Strand,  London,  W.C. 

Branch  Office : 

5,  Cross  St.,  Manchester. 


For  Auitralla,  New  Zealand  and  Tasmania, 
communicate  with: 

Noye*  Bros.,  31,  O'Connell  St.,  Sydney. 
Noyes  Bros.,  15  &  17,  Queen  St.,  Melbourne. 
For  Soath  Africa,  communicate  with : 
l^aycraft  &  Co..  Capetown. 


TULLY  &  STRAKER,  Oraal  Towar  Street, 

 LOMDON  E.C. 

mCA  SEGMENTS 

I  r  K 

COmmUTATORt. 

rr*p&r*<l     tixetal  Di>chl- 
DCT7  enniine  aathaiBaUa) 

I  Rocvaey, 

k  Trttynmi  - 

^      "OLIsr,  UJHDOJI.' 
('<iiitr»<:t«n  l<> 
ri  M  rll^>^nl 


MICA 


SMALL  LAMPS  A  &PXCIALITY 


ELECTRICAL  PATENTS. 


■r.  ,1. 


LORRAIM.  M  iDiLK  I.,  M.Iart.U.H., 
Initllnte  nt  Nlriit  AgnlL 


VtUow  ol  tb*  Otiart<r*< 


ROKrOLE  H0C8I,  HORFOLK  BTK£ET,  n%Un,  UUnOI  W.O. 
"  rATB.'<TBBS  UAHUBCKlK.'  p<iat  tn.  oa  ■ppUoattOII,  glTW  ftll  tolanMUM 
In  Inrniton  uid  ap<m  tU  ib»  cbM  poUsU  ol  lb*  Pataol  taw. 

Tiiigrmwu ;  "Ltrai%  Limtn.' 


ALL 


GOSSOR, 

ACTOAL  MAKKK. 

67,  FARRIMGDON  ROAD, 
LONDON,  E.C. 

tXPllimeKTAL  AHO 

uunTific  aLAu-Mom/me 

i-MT  Twi,  VACBUM  TVU8,  lOKTioN  m4  tuu  coiu.  ■uoirt  pvMPt.  ^  THE  "  SillTiS "  COlPilT,  Ltd.,  Bellual  GfecD,  LOIDOl,  B. 


DISINFECTANTS. 


"SANITJLS*'  CO.,  I^d., 

MANCKACTURF.nS  OF 

KINDS    OF  DISINFECTANTS 

(FLUIDS,  POWDERS,  SOAPS,  Ac). 


\ 


"HOW  TO  DISINrSCT"  Book,  Fro*. 
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Manufactured  by 
THE  BRUSH 
ELECTRICAL 
ENGINEERING 
COMPANY,  Ltd., 
49,  Queen  Victoria  Street, 
London,  E.C. 


Controllers 


Large  Stock  kepi 

111 

Shaats,  Roda, 

Tubaa, 
Aooumulator 
Boxes,  Ac 


(THE    HARDURO  INOI«-RUSOIII  C.  CO. 

London  WarehouM    F.  WINTER,  S,  Radoron  St.,  E.C. 


*fddc€tmte. 


TEMPERATURE  COEFFICIENTS  OF 

CONDUCTIVITY COPPER. 

To  til*  TtUfnpli  KnctiiMr  It  li  %  mattw  at  gnst  laaputtuo*  to  know  with  M 
onraojr  tha  UmponAor*  eo«Acl«nt  of  %  wlr«  with  wMob  h«  li  deftUns,  ■Idc*  tbo 
liifcranoaa  bo  bo  dnwa  w  lo  the  perf«ctlon  of  tti*  IninUtlon  nf  >  <abla  Uld  In  dMp 
w>l«c  difMod  luitif  npoa  •  kiiowle<lt<>  «(  (IM  t«aip*ntar«  o(  Ui*  •«»  )>ot4um.  la 
lit*  tteoamot  (oaadlw  wttknltabl*  UMtmnaaton,  Uuh  tanpantnn*  na  onlj 
1M  eateulUad  bom  tha  rabtaaoo  o<  tlM  soadastot. 

Tf  eoapUm  o(  TRMTK&ATtrU  OUEmciKNTS  Of  "CONDUCnTTTT 
0OpraK"(MMni.CLAXi,  rou>■UldTiTUll^  tb*  waU-kBowB  oootallbif  onclaMn) 
kavo  ncantlr  aiado  tnih  lnraiUo"o<i'  <>'  ^*  t*Bip*ntim  coeaciwt  0T«r  th« 
rug*  of  tmpwalawi  lo  wUoli  etbl««  ar*  onullj  upoood,  uul  lha  roMittt  of  lhair 
InTaattCBUona  an  bow  pnbUabad. 

Tabia  I.  (t^M  Um  radat.  at  dlflarant  tacapantaraa  wbao  tba  Baa.  at  Wt.m\ 
Tabia  II.  (iTaatliarMUt.  dtlto  ditto  whan  tha  Baa.  at  M*r. -I. 
TabIa  III.  (iTaatharaalat.       dlUo        ditto        whan  tba  Kaa.  at»*F.-l. 

And 

Tabia  IV.  (tvaa  tba  lot-  raolproeali  ol  aoaOolaala  la  Tahia  III. 

TIUm  TaMai  aft  ttron^  t*aad  te  ataO,  rritt  %%,  U.  iw(. 
■HBHT  rrJlBE^B  alaowlii^ 

IOC.  lECiniOCALS  of  COEFFICIENTS  for  COPPER  RESISTANCES 

At  dlffatant  tamperatiUM  ttuag  li°r.  to  SfV*'. 
Mntad  an  tron;  aanUMrtf,  yrita  14.  aal. 


"Tb«  lltotHolu" PrUitlnc  «  PuWIiMnc  Co.,  Ld.,  Sallibarr^iirt,  Flaat^tt,  LC. 


HAJMBbETS  ' 

BLUE  BRICKS 

MANHOLES& ENTRANCES 

ELECTRIC  ' 
INSTALLATIONS-' 

blslEQU/\LLED  B//\iJ/ 
OtHeF^  [\/I/\TEF\IAL 

FOF\  sUcH  pUf^poses. 

CONDUITS  M^OE 

^oANY  SECTIOMa 

For  ^^alogue  of  Various  JVIanufac^ures 

i  y  abbress. 

HAmBliETS  b-cf, 

f  •    West  Brommieh. 
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THE   EASTERN   |TELEQRAPH    COMPANY'S    SYSTEM    AND   ITS  GENERAL 

CONNECTIONS. 


EASTERH  TELEGRAPH  COMPANY 

iir  covHionoii  with  thm  (i^x»m%Tmi»), 

EASTERN  EXTENSION,  WESTERN,  EASTERN  AND  SOUTH  AFRICAN.  EUROPE  AND 
AZORES,  WEST  AFRICAN.  PACIFIC  AND  EUROPEAN.  AND  AFRICAN  DIRECT 
TELEGRAPH  COMPANIES.  AND  THE  DEUTSCHE  SEE-TELEGRAPHEN  GESELL- 
SCHAFT. 

By  DIRECT  TRIPLICATE  CABLES  to  Spain,  Portugal,  Qlbraltap,  Malta,  Egypt,  Aden, 

and  India. 

By  DIRECT  DUPLICATE  CABLE  ROUTES  to  Madeira,  St.  Vincent,  Brazil,  Argentine 
Republio,  Uruguay,  also  to  Peru,  Chili,  and  other  parts  of  South  America;  and 
to  Sual<in,  Perim,  Penang,  Malacca,  Singapore,  Labuan.  Java,  Australia,  New 
Zealand,  Tasmania,  New  Caledonia,  Bangkok,  Cambodia,  Saigon,  Tonquin, 
Hainan,  China. 

By  ALTERNATIVE  CABLES  to  Zanzibar,  Mombasa,  Mozambique  (duplicate), 
Lourenoo  Marques  (Delagoa  Bay),  Durban  and  Capetown;  Bathurst,  Sierra 
Leone,  Accra.  Lagos,  Bonny,  Bolama,  Bissao,  Cameroons,  St.  Thome,  Principe, 
Loanda,  Benguella,  Mossamedes,  Conakry,  Grand  Bassam,  and  Gaboon. 

By  SINGLE  CABLE  to  the  Azores,  Tangier.  Tripoli,  Cyprus,  Seychelles,  Mauritius, 
and  Manila.   

Teleirniitti  ihoold  be  Mnt  fMm  the  CompuiT'i  StaUons— 
LONDON— II.  OU)  BROAD  STREET,  E.C.;  8,  LEAOENHALL  STREET ;  3,  GREAT  TONER  STREH;  42,  PARUAHEn 
STREET  8.W.;  208a,  WINCHE8TEH  HOUSE,  E.C.;  S7,  HOLBORN  VIADUCT,  EX.;  FOREIGN  RUCTION  HALL, 
GOVENT  GARDEN  MARKET,  W.C,  and  449,  STRAND,  W.C. 
1IANCIHI8TX£— ao,  Brown  Street.  LIVSRFOOL-KIS.  IxohAoge  Baildioci. 

QLABQOW— B,  ROYAL  BANK  PLAOl. 

COMPANY'S  LEVANT  SYSTEM: 
Odesia,  Oonfltantiiiople,  Dardanellea,  Tenedot,  8«lonioa,  Smyma,  OUo,  Syra,  Oaadla,  Bettimo.  Oanea,  Sitia 
Kbodoi,  Triaitt,  Ctorta,  Zante,  Patrai,  Ctorinth,  Athens,  Oephalonia,  Santa  Maura,  Tinoi,  Androi,  Zea,  and 

all  the  Oreek  Itlandi. 

This  Company's  Cables  are  worked  by  M airhead's  System  of  Duxplex  and  Automatic 

Curb  Transmission  upon  all  Its  Main  Sections. 


la  Madbc  T*l«cnw  traa  Pntal  itaMou         \  /    ■    A       «J  1  /v   <^  I  I  I  I  1 1  I   >  -lK.m  n  m—  vorii  tMtat  ilgB^M  (nMtouiy 
an  tboauTt  Uk*a  to  muk  Iban-  V     I    *^        W  ■         .  P7S  _L   M  ■  r-lj.  I  Nl  »,  |b«  fottel  AittotMtM 

BoMi  ot  ranuknd  TuUh  lorwdad  port  lt«a  oa  appUakUoa  »t  Ih*  OompaiiT'i  Ohlal  OfloM  m  »bov«,  or  »t 

87.  BUB  OAUMABTIN,  PABU;    and  HOTBL  DBS  P08TB8  BT  TBLBOBAPHBS,  MiBBBn.T.BH. 
wiMiMtoaMi«N,gMiMiaMi.EO.  By  Oidei  OKOBOB  D&APBB,  SMr<Mry. 
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THE  IIII8-EHK8PEIILTEI.EGRAPH  COMPANV,  UMITEB. 

Shortest  and  Most  Direct  Route  to  India  and  the 

Far  East, 


DIRECT  OVERLAND  TELEGRAPHS 


ZVDIA,  CEYLON,  BUBHAH,  PENANG,  SINGAPORE,  AND  OTHER  PLACES  IN  THB 
STRAITS  SETTLEMENTS,  CHINA,  MANILA,  COCHIN  CHINA,  JAPAN,  JAVA. 
AUSTRALIA,  NEW  ZEALAND,  NEW  CALEDONIA,  PERSIA,  SOUTHERN  RUSSIA. 
OONSTANTINOf  LE,  AND  OTHER  PLACES  IN  TUBitEY  A  THE  EAST  OENEBALLY. 

TiM  grMtMt  poMlbIs  8PBBD  and  ACCURACY  In  th«  IVansmlaslon  of  MMMges  ara  Mourod  by  th« 
VERY  LIMITBD  NUMBER  of  TRANSMITTING  STATIONS  on  th«  UNE.  by  th«  UM  of  INK- 
WRITINQ  RBOORDINQ  INSTRUMENTS,  by  th«  •mployment  of  «  Special  Staff  of  Sklliad 
TELEGRAPHISTS  tluwisliowft  tiM  UiMk  ud  Iqr  «  Wft^b&m  of  COBliol  whMi  la  flOMNtoad  ovar 
•vary  Mossaga.  

MttMgu  mr*  mtuptti      U«  0»iiijicmy'«  O^b** — 

LOnOH:  IB,  Old  Broad  Street,  E.G.,  6  and  8,  Lime Stnet  Square,  aad 

10  and  11,  Mincing  Lane,  B.C. 
LIVERPOOL:  African  House,  6,  water  Street. 
MAECHESTEB:  60,  Spring  Gardens. 

Whiia  rtMipta  m  giTan  gmii  far  Oa  dMcm  andt.  iad  wImbm  mmm^  m  laat  diiMl  bf  ajptotl  tad 

St  any  FostSl  vnegrsph  (iaestiioa|^tt«KiHte' 


ALL  TBLEGRAM8  SHOULD  BE  MARKED        W  T  A  XIinDO." 

No  Charge  ii  made  by  uiy  Telegnph  Station  for  the  tnnimiaion  of  th«  "  YU." 

BooIb  oi  JoCTM  Mid  Tariff  Boob  canuiaing  BaUi  md  flagnhtioiu,  Liito  of  SUtioni,  art  (onrardad  [H>it  fm  oa 
V|lMlioatothtOoavaqr^8Mi«H«r BMOflaM,  It,  OUBiwd  Stntt,  LoDdon,  KO. 

T.  W.  STBATFOBD.ANDREWS,  Managing  Dkmttr. 

INDESTRUCTIBLE  PAINT. 

PAINTS,  COLOURS  and  VARNISHES 

TO  SUIT  RURPOl 


na  vABomjLu  vma  to  tn  ■AavTAomnt, 


»  THE  INDESTRUCTIBLE  PAINT  OOMPANY,  LIMITED, 

ocMmMoroifw  ro  M.a». 

u 


THE  MOar  NUTRITIOUa. 

E  P  P  S'S 
COCOA 


Duncan  Wallet  &  Co., 

tXPORT  PROViaiON  MEROHANTa 

Shtpptn  «C  WlnM,  Bpliiti.  Ttai,  OoffsM,  4o..  in  £oai. 
1H»  FtMWUBOH  8TBe£T,  LOMDOB,  C.A 

HMm-D.w.  ACo  luppl/  FroTlilaotMdBoaMUMMtolhtqAUaillAiaU 

AMD  aouTH>niOAX.  art  aAwaia  azmnioir,  ACOXAiiuA,  ajis 
OHU  A  TIUSiAn  OOkr AlOBIi  asi  aM  ■MfMCl  le  auml*  oMmi  oa  .pMliUr 
l*TaanUtt«aiMikortM«a*MM.  T.l.»aoa*  Vn.  m  ATmai. 


KIRKALDVS  PATENT  ANThFOUUNG  GOMPOSITIONS 

dS  ■DPffUID  to  m 

IBTE  STAR  SOTil  lUL  ITIAIIU,  laun.SBlf  8ITIIL,  t  IIBIOI  CO.'i  lOTiL  lilL  3TEilEI8,  DDCU  LUn,  CUl  UU,  HATIORiL 
UU,  8UK  iimUIM  CO.,  Inn.  UORU  XIMnOI  t  fiOi,  Imn.  UlPOtl  4  lOLT,  loia.  HLBOU  d  CO.,  b.  I.  LQID,  Xta 

iiiiuftiniiiiiiiiiiiiiiiiiim«a,tiiiitoin^  igMntMiiMpaiiMi, 

FarUonlaia,  Obaolan^  and  Tartlmwitali  wOl  b«  Mnt  la  aiuwsr  to  tpplleatlon  m&ds  to  the  SOLK  MAKEIUI, 

JOHN  KIRKAI4DY  &  BON,>i^  mm.  &Th  IiONDON,  Ba 
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THE  EASTERN  S  SOUTH  AFRICAN  TELEGRAPH  COMPANY,  Ltd., 
THE  AFRICAN  DIRECT  TELEGRAPH  COMPANY,  LIMITED,- 
THE  NEST  AFRICAN  TELEGRAPH  GDMPANY,  LIMITED. 


TlMftbOTfl 

oppoitM 


CAPS 


SBYCHKr.t.KS. 


Bmm, 

BATHUBST  (OMtfelR^i 


of  OftUM  along  Um  Kut  and  Weat  Ooaato  of  Afdea,  M  ihown  in  tto  M«j^  on  Uio 
|0iriBg  OaioniM  nA  Depondenolei  witli  til  Migopm  flfllNi  «  MiptfMt 

SOVnC  AFBICA. 

OOLOMT.       I  TliHfAAL 

EAST  OOABT. 

MAORimn.      MOKAMBIQVI.     LOOIIKCO  HABQUB  (D^lafM  BlfK  WUBUMk, 

lAAAIOTO.      DAB-BS-SALAAI.  * 

WEST  COAST. 

PORTUGUESE.  fRBHGH, 


ACGKA. 

LAGOS. 
BBASS. 


CAPI  COAST  CAmi, 
Beaka  «t  rortu,  Tutfli,  aa»  all : 

H.  &  FULNK,  StertUff, 


BIS8A0. 


WMBKBeL 

S.  THOMi 

LOAKDA. 
BEMQUELLA. 


CONAKRV, 
GRAND  BASSAM, 

KOTONOO  (ran* 

OABOON. 
WHTOAB. 

QERMAH, 


By 

Q£U£Q£  DRAFKli,  i8««r«tary, 
MOT  IB  SouTs  Ai 


J.  OAMEBOOK.  SwrMiry, 
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WESTERN  TELEGRAPH  COMPANY 

rpBM  wMan  Cmmgtmw  ommiti  fths  GeatiiiMit  off  Biiroptt  villi  tin*  off  loufh 
A   .  ...  ^  mooM  off  tke  DIRECT  DUPLICATB  OtMm  fhmn  IiIoImii  via 


Madeira  and   St.  Vincent  to  PoniMcnbaoo,  Ceara,  Maranham,  and 
TRIPLICATE  CABLES  from  Pernambnoo  to  Bahia,  Rio  do  Janeiro,  BantOft 
Santa  Catharinai  Rio  Grande  do  Bnl,  Konto  Vidoo  and  Boonoi  Ajrres* 

Under  worklas  amuiCMBMitfl  with 

THE  PACIFIC  &  EUROPEAN  TELEGRAPH  Co.,  Ltd., 

—  AMD  — 

THE  WEST  COAST  OF  AMERICA  TELEGRAPH  CO.,  Ltd  . 

Vatocriuaa  for  CttilU,  F«r«,  Mid  BttllrU  ar«  forwarded  by  the  direst  Uuid  licei  b« 
Bmeaoa  AyrM  Mid  VRlfkarnlae  ud  by  the  West  OoMt  OiMm  to  deettiuktlon. 


TELEGRAMS  from  GREAT  BRITAIN  can  be  smt  at  tha  following  Ch«rgM  per  word}- 


1.  c 

«•  wis 

_    S  6 

~  mm  m,  M.     S  fi 

am  amm  mm*  M*       4  % 

4  6 


BeUvim^AU  Statteu  _ 


^       ~    4  8 


AuuoQ  Tftlecnpji  Oompear'B  Statlona,  tU,  : 
Bi«f«i^  OHMtii  Qbtiwm,  a«nv^ ; 
Alflffre, 


VuIbUu 


inv4.]lMM4.1 

ka  fMniim|-  4  10 

ee*  • 


AH 


6  7 

.»  4  0 
...  6  • 


Turiff-Oards,  Books  of  rorme,  and  all  lafWfatI—  mm  h%  MMMlatO  Ol  tkt  BMO  OflSW  at  th« 
0«a»Mv.  MMMCw  ■tooM  b«  Buu-ked  "Vto 

(Mat, 

I.  BTXKB  HODSON,  S^r^tary, 

Wbmhobb  Bona  Ow  '^^^^  fitamii  LMnWi  ItOL 
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COMMERCIAL 

CABLE  COMPANY. 


4  ATLANTIC  CABLES 

EXTENSIVE  SYSTEM. 
AMERICAN  LANDLINES. 


SHORTEST  AND  MOST  RELIABLE  ROUTES  TO  ALL  PLACES  IN  AMERICA. 

DIRECT  CONNECTION  IN  NEW  YORK  AND  BOSTON  WITH  THE  COMPANY'S  OWM  LANDLINE  SYSTEM  THROUGHOUT 
THE  UNITED  STATES;  IN  NOVA  SCOTIA  WITH  THE  CANADIAN  PACIFIC  RAILWAY  TELEGRAPHS  FOR  ALL  POINTS 
IN  CANADA.  AND  WITH  THE  HALIFAX  AND  BERMUDAS  AND  DIRECT  WEST  INDIA  CABLE  COMPANIES  FOR  BERMUDA 

AND  THE  WEST  INDIES,  &o. 

MARK  TOCR  MESSAGES  WITH  THE  FREE  INDICATION     VIA  COMMERCIAL  "  OR  USE  THE  COMPANVS  TRADE  MARK  FORMS. 

QKMkBAL  Omci,  LoxDox:  BuHopaoATi  Hoon,  65  A  S6.  Bubonoati  Stbir  WrrEn,  E.C.  Fbioiucic  Wa&d,  Mamaois  i»  Ehqlaxd. 
HiAD  Offici,  Niw  Yorx  :  253,  Bhoaowat.      Johr  W.  Hackat,  Pauionrr.      Qso.  Q.  Wabo,  Vicx-Pbisidcit  AJtD  Qkmbai.  Manaqiz. 

THE  WESTERN  UNION  TELEGRAPH  COMPANY. 

EXEOUTIVE  OFFIOES,  No.  196,  Broadway.  NEW  YORK,  U.S.A. 

WOB  r.  EQKER1,  PntlMnt  ung  ButnU  Managtf. 

THE  LARGEST  TELEGRAPHIC  SYSTEM  IN  EXISTENCE 

•    TIO  iHiinc  CULES  tnm  PUZUd,  Connll.  ti  IKl  TOM  Cffl  ilnet.  Botk  CiUu  in  dipkui 

Ike  LAND-LINE  STSTSM  of  the  Company  in  AMERICA  eonrnriiu  740fiOO  MILES  of 

WIRE,  and  il,000  TELEGRAPH  OFFICES. 

PIEBCT  WIBES  to  GALVESTOH,  TEXAS,  oonnectln^  »t  tluk  pUoa  with  tha  0«blM  of  tht  MBUGIAH  tlw 

OKNTBAL  and  SOUTH  AMEKIOAN  TKLKORAPH  OOMFANHS  for 

ALL  POINTB  la  HKXIOO  aad  CENTHAL  lad  SOUTH  AMERICA. 

DIBBCT  WIRES  and  CABLES  to  HAVAMA,  CUBA,  oonsMtlag  M  tkat  plM«  with  iba  CUBA  snBHARIVE 
tad  WEST  UfDIA  AND  PANAMA  TILEORAPH  00MPANIS8  fot 

ALL  POINTS  la  tha  WEST  INDIES. 

BIGLDSITS  GOMSGTIOI  iltli  Ui6  GRSAT  RORTH-IESTBIM  TRLK6RAPH  GOIPAIT  CI  CAUDA. 


f$  Miwrt  tkt  DUrtit  mti  priff 

"Via  W< 


frtm  My  TtifH^h  OfUt  U  M  fiat**  Im  tk*  WtHm 


la  QcMt  BrllalD 


to,  MAU  un,  MurDoir,  u.9. 

n,  MTAt  MxiaAirai,  uwdob,  m. 


OLD  SROAD 

I,  ■OBTUtMBUULVD  k\    BOB,  bOITIWJI,  W.O. 

Aj  uoHAisi  »vujuML±  urkuooL. 

BAQUAU  nWAMkm  B^wn  R.,  BBinSW 

t,  aoiMi  ngKi  tfr  


STREET.  LONDON,  B.C. 


t.  rAVMUU 


UAXCMMtOM. 


Google 
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i  DIRECT  UMHED  STATES  CABLE  COMPANY 

Oireai  CmM^  BouiB  ior  TBt^rmmm 

  —  TO  — 

nW  TW.  BOSTON,  PHILADELPHIA,  BALTIMORE.  ST.  LOUIS,  CHICAGO, 

SAN  FRANCISCO,  NEW  ORLEANS.  MONTREAL,  QUEBEC,  TORONTBl 

^^^Aad  all  tkU<m  in  the  UolUd  iutM  et  AmmiM,  Oanada,  Wart  iBdisa,  aad  0«iitm  and  8oaU  Aawrlciu  ftc 

H  19  I  1^         to  UMBf  of  the  principal  Tele^aph  Stations  in  VBSL 

m  M^mmm  m    M       tiio  Viiitwt  Bt»t«i  of  America  aad  Ooaada.     -A^5S^*  WOSUDv 

For  fufttMr  particilttrt.  Book*  of  Forma,  Tariffs,  Ac,  apply  at  th«  QwMral  OfllCM  of  tha  Company. 

HEAD  aTATlONB  (Alm^t  Ofm). 
IiOTCK)!!  I  A  MASK  LAXE,  K.O.  I         BUIFJUC  (Nots  Be.:.ti>  |       I'.EDFOErj  ROW. 

mnOMtfOOIt  ...Mii..  ]»kKZaBAHaBBDli.I)rNC»  BOS1<OB.>.  0U>  8TAIS  B0CaS,8TATB  STBBKT.aad  rOfT 


■?  BBAHCH  BXAIXOKS  TK  IjONDON. 

»,  BIHHOPSaATK  STRKKT  aTTHIN,  BLO.  THIC  COilMKRCiAL  6ALK  KOOICS, 

XABT IHSIA  ATKSUK,  LSADXBHAUi  aTBJKBT,  Ka  ^,  i  UiluaHOftTOH  STSX2T.  &a 

Ml.  WIIMIMliM  IjimilH  <IU>  ■■HilHIHIlMli  I  1 1 


PROVmCUL  STATIONS. 

BRISTOL  -KACTK  WtT.r  OHAICBKRS,  Baujwdi  Sbbil    |       QIiASGOW  .  a  V,-AtkP.LOO  BTKEKT 

Iwjhk  OoiBiiaaT't  Oabtas  iModad  ia  at  Pattal  T«Uv»I>h  CHBsa  mtut  U  markad  "  TU  JHSBOT  OABLB."         iaatraattM  k 


iiGLi '  mim  n\mm  cimfiit,  linitei. 

FOUR    DIRECT    CABLE  ROUTES 


Buu  •(  1^  plMt  froB  wUoli  TtlignuM  odgLutt  it  tniiimitt«d  Frot  of  Ok^. 

■MK  IMlMii^  MtmtiM,  or  aay  PMal 
r.  niiusrH  ibiniU  b*  milnd  "  VIA  ANQLOo' 


I  PafaUo  an  moanmndad,  la  otdar  to  aav*  Uim,  to  hand  in  tbeti  Takgtuu  at  the  loUoviiig  8TATI0NB  of  tbt  OQmsaa|>» 


EMDOI 


CUDIFT.. 
flRIB 
UTWIRP 


71,  OLD  BBOAD  BTBKBT,  1.0. 
14.  THROOMOBTON  8T  .  E.a 
108.  FBHOHUBOH  BX..  B.a 
I,  Ha»iioiiawg.»«>  Afma, 

GEABING  CROSS,  W.C, 

BAT'S  WHAKF.  lOOLSX 

STBBIT.8JI. 
MiMABE  LANE,  E  C. 

A2«SHB]UL0HA«aK. 

T.wyEAbiiaauwiL 

BACK  EALL  OHAMBEBB, 
BALDWIN  STBSBI. 

^.^^   10,  MOUNT  STUAET  SQDABB, 
r?,  HUM  OAUMABTIN 
1,  BUI  TERNINOK. 
rBIH8BKeBA(m!r  MM. 


.ISiOU 


■BWOAKLMI-im  l.SIDB. 

BBIDFOBD  10,  FOJiSTEH  BQUAHE. 

IBIIBURSH   BO,  FBEDEBICK  BTB£ET. 


DUIDBB 

LRITH 


MOHIfiBAL 


1.  PANMUBE  STREET.  ' 

EXOHANaE  BTHLDINOa 

BOCMTABD  91  BZBAB- 
BOUIMI,  iia 

BTOCK  EXOHAMGB. 
8,  BBOAD  BTBBBT. 
16.  BBAYEB  BTBBBT. 
146,  BBOOMB  BTBBBT. 
Ooxnfli  ST.  SAOBAMBMT  An» 
8T  FBANOOia 


ROME   

BABOBLOIA, 


49,  VTA  VENTT  FKTTEMBBB. 
iQSmQQJJSm  18,PBDiOff AI» 


S.E.  WBLLB.  ikar*(arf.^ 
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GOLDIEDALiWABD,  Paris,  1900. 


BATTERIES. 
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HREIT  MITHII 

WATT-HOURS. 

ELECTRICAL  POWER  STGRAfllE  CO.,  Ltd., 
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BRITISH  INSULATED  WIRE  m. 
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